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BBEJEHWE

IMpeanaraemoe yueGHoe 1mocoGue NOCBSILEHO ONMCAHMIO (u-
IMKO-XUMHUECKUX ¥ TEXHOJOTHYSCKUX CBOMCTB JUCIIEPCHBIX MHO-
TOKOMITOHCHTHBIX TETCPOreHHBIX CUCTEM, B KOTOPBIX OCHOBHOH
KOMIIOHCHT TIpeACTaBICH METbYaHIMKEMK YaCTHLAMHE PasMepoM 107
+ 10" m. Takue cucTems1 06Mafa0T cnenudHIECKUMH CBOHCTBA-
MH, C KOTOPBIMH HOCTOSHHO IIPUXCIUTCH BCTPEYATHCA B XUMUKO-
TEXHOJOIHYECKOH MpaKTHKe.

1Tpu U3yYEeHUM TEOPETHIESCKOro MaTepuaia HEOOXCAUMO YYU-
ThiBaThL, 1T0 Kype «[loBepxHOCTHBIC SBICHUA U LHCHEPCHLIE CHC-
TeMLDY HC OTPaKaeT CaMOCTOATENBHOE HAYYHOE HANpaBJeHHe, a
SIBJICTCS COCTABHOM YacThbio (PH3HYECKOH XMMHH KaK HayKd O Xu-
MUYCCKMX U (PU3MKO-XUMHUYECKHX IIPOHEeccax.

B nporpamme gucimmuingbl «lIoBepXHOCTHRIE ABICHUSA ¥ JTUC-
ucpennie cucremedy (IIJC) B ornwume ot kypea «Komnougnas
KHUMUs», KOTOPBIA NPEHOJABajCs paHee, U IAE AHANH3UPOBAIUCH
ANAJIOIMIABIE JUCIEPCHBIE CUCTEMbI, HO C pas’MepaMH YacTHI{ OT
107 0 107 M, B HACTOSIIEM y4yeOHOM NocoOuH paccMaTpHBaIOTCs
cuereMnl 8 0olee IUPOKOM AMarna3oHe Pa3MepoB JUCIICPCHBIX ddc-
TYIl, YKA3aHHOM BEHIIIC. B HacToslee BpeMd B CBi3M C CO3JAHHEM
HOBLIX BLICOKOTEXHHYECKHX XUMHKO-TEXHOJIOIHYECKUX ITPOLECCOB
H 1CO0X0MMOCTBIO HX JIATBHEHIIEro PasBUTHI HAAO PACCMATpU-
BATH CAC/(YIOUIHNE KIACCHl AUCIICPCHBIX CTPYKTYD:

®  HAHOCHCTEMBI C pa3MepaMH JacTH 107+ 107w

®  KOJUIOWIHBIE CHCTEMBI C pa3MepaMy JacTHIl 107 + 107 M, B

TOM HUCIIE: KOJUTOUIHBIC PACTBOPHI (301IH), SMYJILCHH, CyCIICH-
UM, TEXHOJOrHYECKHE MYJbITbl, NMacThl, CBASHOAUCHECPCHEIC
CTPYKTYDPBI (TENK), TYMaHBbI, JBIMBI;

® [ICHBI ¢ PA3MEPAaMH IYy3bIPBKOB ra3a B CPABHUTENBHO HIMPOKOM

Jmanazose pasmepos (107° -+ 107 m);
®  KPHCTALIMYECKNE NOPOIIKH ¢ pasMepaMi YaCTHL, 10°+107 m
e 1PYOOANCUCPCHBIC TIONMKPHCTAILIMIECKUE CUCTEMBI C pasme-
paMu TBCPIBIX YACTHAL 107 + 5-107 M, B TOM uHCIIe, KATMLISP-
HO-HOPUCTBLIE TPAHyIbl (KATAIU3aTOPEL, COPOSHTHI, yI0OpeHus),;
*  PACTBOPD! BLICOKOMONEKY BIPHBL BEIIECTB.
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Tem ne MeHee, 0CHOBHAasA JacTh nporpammsl kypea 1ISIJIC no-
CBSILLIEHA U3YUCHUIO CBOMCTB KOMIOWAHBIX CHCTEM, IIOCKOILKY MMCH-
HO ¢ HUMH HamOoJee 4acTo NPUXOAUTCS BCTPEYATHCS B HPOU3BOJICT-
BEHHOM IpaKTUKE.

Hacrosimee yueGHOE nmocodue COCTOUT M3 CEMHU Pa3/iesioB, Ka-
XKJIBIA M3 KOTOPBIX COAEPMKHT KPaTKOE U3JI0KEHHE TEOPHH 10 pac-
CMAaTpPUBaEMOMY BONPOCY, METOIUYECKHE YKA3aHUS IO er0 yCBOe-
HUIO, BOIIPOCHL Ui KOHTPOJIBHOIO 3aianusi. [lpu H3j10KeHUM Teo-
PETHMECKUX BOIIPOCOB, METOAMYECKHX YKa3aHHH U KOHTPOIBHBIX
BOIIPOCOB OBLIM HMCIIONB30BaHBI OTAENbHBIE (PPAarMEHTHI M3 panee
M3aHHOTO METOXHYECKOro Hocobus', KOTOPOe LIMPOKO UCIIONH30-
Banock cryaeHTamu MI'OY npy m3yuennu Kypca KOJUIOMHON XH-~
Mud. K HactosiieMy BpeMEHHU 3TH METOLUYECKUE YKA3AHUSA B 3HA-
YUTENBHON Mepe ycTapenu H notpeboBany cephesHoil Hay4dHOH M
pPenaKkToOpCKoi nepepaboTKy U PaCHIHPEHHUst CONCPIKAHM.

B mponecce camMoCTOSTENRHOH MPOPabOTKH Kypca CTYICHTHI
3304HOTO OTAENCHUS AOJDKHBI BEIIOJHUTH KOHTPOJBHOE 3ajaHue,
KoTopoe cocTouT u3 § Bonpocos u 10 3agau I-ro wimu II-ro Bapuan-
Ta B cooTrBeTcTBUM ¢ Tabuuueit. Homep 3amanus BeiOupaercs no
nocneaneil uudpe mudpa 3a4eTHON KHKKM CTYAeHTa. 3a1ayun is
KOHTPOJIBHOTO 330301 HaHEl B 3AKIIOYUTEIEHOM pasjene.

Tabruya

Nesamamwst | ¢ | 5 1 3 | 4 | s |6 | 7| 8| 9| 10
Borpocer | 1;11 | 2312 | 3;13 | 4514 | 5,15 | 6:16 | 7,17 | 8:18 | 9;19 | 10,20

I BapmasT II papuanT

PABOYASA IPOTPAMMA KYPCA

Paboyas nporpaMma xypca KOUIOUJHON XMMHH, W3y4aeMoro
CTYHAEHTAMHM XHMUKO-TeXHoJmoruyeckoro (axynsrera MI'QY, co-
CTaBJICHA C YYETOM KOJIMYECTBA Y4EOHBIX YaCOB, NPEIYCMOTPEHHO-
ro y4eOHBIM mIaHoM no muciummue. Ona npexcrapngeT coboit

‘M.A. Jlynuna, I'.B. Jdamommn. «Komionnsas xuMus»: MeToqaueckue yKa-
3aHus (C pOrpaMMOl) M KOHTPONBHBIE 3aAaHus, — M.: Belcmas mxona, 1980.
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[epeyYcHb BOMPOCOB, NPEJCTAaBICHHBIX HIDKE, I 0083aTeNbHOrO
U3yYEeHUs CTYHEHTaMH KakK B IEpPHOJ CCCCHH Ha JICKIHUAX, IPAKTH-
YECKMX W JISKIMOHHBIX 3aHITHIX, TAK U, YACTHYHO, CAMOCTONTENb-
HO 110 yueOHUKY ¥ y4eOHBIM IT0COOHAM.

JucnepcHbie CHCYEMbI

ITousTre O AUCIEPCHOCTH, IUCIEPCHBIX (a3ax, AUCIEPCHOH-
HBIX Cpejlax M JAMCHEepcHBIX cucreMax. Knaccudukanus mucnepc-
HBIX CHCTEM II0 CTENEHY JHMCIEPCHOCTH, arperaTHoMy COCTOSHMED
jucnepcHbix (a3 ¥ AHCIEPCHOHHBIX CPEl, ¥ N0 CTENCHH B3anMO-
AEHCTBHS JIMCIEPCHOHHEIX (a3 ¥ AUcHepcHOHnkBIX cpel. Ionsrue o
JACIICPCHBIX CHCTEMAx M IIOBEPXHOCTHBIX SIBJICHUAX KaK O CIElH-
puyecKom HayYIHOM HAIPABICHUN B QU3UIECKON XHMUH.

Hano4acTinel ¥ HAHOCUCTEMBI, CHelM(UKa UX KPUCTALIMYe-
CKOHM CTPYKTYPBI, CTPOCHHS YaCTHIl M XHMHYECKOW aKTHBHOCTH.
Toueunnie jgedexTsl B KpUCTAIIaX XHMHYECKUX OPOAYKTOB H HX
BiMsiuKMe Ha (QHU3UKO-XAMUYECKHE M (QU3HKO-MEXaHUYECKHE CBOM-
CrBA PEANLHBIX KpUCTAWIOB. lIpuMeHEHUE HAHOCHCTEM B COBpPE-
MCHHOH XMMUYECKOH TEXHOJIOTHUH U APYIHX OTPACiAX TCXHHKH.

IMoBepXHOCTHBIE ABJACHHS N ajcopOuus

ITonsTre ¢ MOBEPXHOCTHOM YHEPIMU KOHACHCHPOBAHHBIX (as3.
Pabora 00pazoBaHusi HOBOM [MOBEPXHOCTH U €€ CBA3b C IIOBEPXHO-
cTHoil sueprueit. [JoBEpXHOCTHOE HATKEHHE >KHIKOCTeH M TBEp-
JLIX Tell, METOBI ero onpejenetus. OcoOeHHOCTH CTPYKTYPBI HO-
BEPXHOCTH TBEPABIX MATEPUANIOB U €€ BIMAHUE HA MOBEPXHOCTHYIO
SUEPIUIO JIMCIIEPTUPOBAHHBIX MATEPUAIOB. JHEPreTHYECKas Heo/i-
HOPOJIHOCTH IIOBEPXHOCTH KPUCTALINYECKUX Ten. Pasmuune Mexay
HOBEPXHOCTHBIM HATDKSHHEM MKUAKUX B TBepIslx Teil. CmauuBae-
MOCTDb TBCPALIX TeM, yron cMauupanusd. I uapodobHOCTE H TUAPO-
QUILIOCT LIOREPXHOCTEN TBEPIbIX, KUIKHX U ra3oBeix (as. Pas-
JIGHCHUE CMCCH TIOPOIUKOBMHBIX TEJI METOIOM (IOTALMH.

[omrue 06 agcopbuun n xemocopdumu. Jlokanuzosanuas u
uenokannzopanuas ajgcopouus. IopepxHoctHas auddysus n pac-
TCKAHC.

Tepmonunamuka ajgcopbuuu u xemocopOiu. Ypasuenue I 3a-
KOHa TEePMOJHHAMHKY IS TOHKO AUCIEPIHPOBAHHBIX TE. AJCOp-
Oy KaK dK30TepMudeckuii nporecc. Teopust MOBOMOIEKYIAPHOM
agcopbuuu u xemocopduuu. Hzorepmer ancopGumu JIsurmiopa u
Opeiinnmixa. AHaIU3 U PEUICHUE YPaBHEHHH 3TuX H30TepM. TloHs-
THe 0 MHorocnoito#l ancop6uuu. Teopus Bpynayspa, Dmmera,
Temnepa (bOT). Axcopbumonnast eMKOCTh COPOEHTOB.

Ancopbuua Ha rpasune: pactBop-Ta3. OyHiaMeHTAIBHOE ypaB-
nenue uzorepmsl I'ub6ca. IlosepxHocTHO akTHBHbIe BemecTsa (IIAB)
1 [OBEPXHOCTHO HHAKTHBHBIE BewleCTBa. IloHaTHEe O muduibHOCTH
monexyn. [Ipumenenue ITAB B xumun u texsonorun. Kiaccuduxa-
s ITAB. TToBepXHOCTHASI aKTHBHOCTh PAacTBOpeHHBIX [TAB.

Ancopbuus Ha TrpaHMIE TBEPAOH M Xxuaxoid ¢a3. Ilpasuio
ypaBuuBaHuA nongpHocTeidi Pebunpepa. Bnusuue Ha ancopOumro
nuothunsroCcTH U TModobHOCTH aacopOenTa u axcopdara.

Honnanii 06men. MonoobMennast afacopOLMs CHILHBIX 3JIeK-
TPOIUTOB. FIOHOOOMEHHUKH Ha OCHOBE HPHUPOTHEIX [NIMHUCTHIX Ma-
repuanor. Monoobmenusie cmorbl. Katnonuts! v anuonurel. Oyun-
CTKa BOJBI OT UPUMECEH 3JIEKTPONHTOB C IOMOILIBI) MOHOOOMEH-
HBIX CMOJT.

BJICKTPOKP[HGTH‘I(!CKHC cBOlicTBA KOJJIONAHBIX CUCTEM

Bossukaoenue nsoimoro asnexrpuyeckoro cinos (JIDC) na
HoBepxHoCcTH qucnepcHbx yactul. Mogenu ADC mo enpmromnsity,
I'yn u Ilrepry. DnexkTpudeckuil IOTEHIMAT NOBEPXHOCTH KOJUIO-
HJIHOM YaCTHIBI ¥ ¢ DICKTPOKUHETHIeCKHi norennuan (& — mo-
TEHIMaN). DIeKTPoocMoc u atekrpodopes. [lorenuunans TeyeHus u
ceaumenTanpy. 3apucumocts [19C 0T KOHUEHTPaHH 3JeKTPOIUTA
M TEMIEpATyphl pacTBopa. MeToAsl SKCOEPHMEHTAIBHOTO Olpele-
NeHUs BEIUYHUHE! & — MOTEHIHANA.

Crpoenne munenn. @opmyna munennsl. [Torenunanobpasyro-
i cnoit. Tlpasuno IeckoBa-@asca. Ciolt npotusoronos. M3o-
sieKTpudeckas Touka. [lepezapsxa moRepXxHOCTH YaCcTHIL.



Honyqeﬂﬂe H paspyimienne KOIOHIHBIX CHCTEM

CunTes KOMIOHIHBIX CHCTEM METOAaMU (GU3NUECKON U XMMU-
yeckoit Kongencanny. OcaxeHue HepacTBOPUMBIX OCAJIKOB M3 Ie-
PECBHIILEHHBIX PACTBOPOB KaK ()a30BBIM NEpeXOof NPH IPOTEKaHUM
xumudeckod peaknuu (cerumentanus). CKOpOCTs CEAHUMEHTAHY,
ee 3aBHCUMOCTH OT TeMuepatTypsl. Konaeucanus JUcriepcHoi (asbl
U3 nepechleHHnk napos. Crabmwimsanus oOpasyromencsa Koio-
WIHOM cucremsbl. [lpuMepsl cTaOWIH3aTOPOB, UCHONB3YEMBIX B
npaktuxe. [lenooOpa3oBaHue B XMMHUKO-TEXHOJOTHYECKUX MIPOLeC-
cax, MeToibi 6OPHOBI C OTUM ABJICHHUEM.

CuHre3 KOJWIOUIHBIX CHCTEM METOMOM Jucnepruposanus. Koi-
JIOUAHBIE MEIBHHUIBL. OJNEKTPHUYSCKUE METOJbl JUCHEPIHPOBAHMS.
JlucneprupoBanue ¢ NOMOILBIO YIbTPa3ByKa. AJCOPOIUOHHOE 10~
HIDKEHHE [POYHOCTH IPH NOMOJIe MHHEPAlIoB ¢ BHICOKOM TBEpIO-
croro. Tonydenue suoQUIBHBIX KOJUTOUIHBIX CHCTEM METOJOM Ca-
MOIIPOU3BOJIBHOTO JAUCIIEPTUPOBAHUA NPH MAJbIX 3HAYEHUAX MEXK-
(ha3Horo NOBEPXHOCTHOTO HaTHKeHWs. IlenTusanys, NpaBuiIo ocal-
KOB.

Iousitust 06 ycroituuBocTH IHOPOOHBIX KOUIOUAHBIX CHCTEM.
ArperatupHas M CeIMMEHTAIIMOHHAs YCTOWYMBOCTD 30ucit. dakro-
pbl CTaOMIM3ANNY KOUIOWAHBIX CUCTEM: JIEKTPHYECKHH, CONbBaTa-
HUOHHBIH, CTPYKTYPHO-MEXaHUYECKUH W DHTpONMHHBIA. XuMude-
CKHe CTabMI3aTOPhbl KOJUIOHIHBIX CHCTEM. MeXaHM3M UX AeHCTBHUA.

Koarynsuus (paspyluesue) KOUIOHAHBIX cUcTeM. Mexanu3Mel
KOAryJIANWU. 3aBUCHMOCTh KOATrYJSIHE OT KOHUEHTPAUUMA [HC-
nepcHod (asel M 0T TeMieparypsl. Koary/suus JUCIIEPCHBIX CTPYK-~
TYP METOJOM COOCAXACHHUS ¢ TpyboaucnepcHsiMU B3Becamu. Koa-
IYIsEs 3008 Mo BO3ASHCTBUEM X001 (3aMOpaKABaHUS).

Meiennas 1 OpicTpas xoarynsuus. Kunernka OsicTpoll xoa-
ryssiuy no CmonyxockoMy. Koarymsantel IlpaBuna koarymiomu
BICKTPOJIMTAMU. 3aBUCHMMOCTD HAYaJBHOH . CKOPOCTH KOaryJAIHM
0T KOHUEHTpaUu 100aBICHHOIO 3JIEKTPOIUTA.

MOJ’leKyJIﬂpHO-KI/lHCTIl‘leCKI/Ie CBONMCTBA
KOJJOHAHBIX CHCTEM

Juddys3us aroMoB, UOHOB, MONEKYJ, MOJCKYISPHBIX KOM-
IJIEKCOB, TOHKOMHMCHEPCHBIX yactuil. HanpasneHusit puddy3uon-
HBIA OTOK NPU HATHYHHN I'PAAUEHTa KOHISHTpauy. 3akoH 1udoy-
s3un Puxa. Koopduuuenr nuddysun, ero pasmepuocrs. Camo-
auddysus. DuTponus pudGy3HOHHBIX IPOUCCCOB.

BpoyHOBCKOE ABWXEHHME KOJUIOWIHBIX 4acTul, ero nuddysu-
OHHAg ¥ TEIUIOBas Hnpupoza. Teopust OPOYHOBCKOTO IBMXKEHHA DHEH-

mTeHa-CMOIyXOBCKOTO. YpaBHEeHUE cpeanero capura (A) xoi-
JIOMIHOH YacTHIbl ~ €€ BUIMMOIO IEPEMENICHNS B IUCIIEPCHOHHOMN
cpere 3a Bpemsa T . 3aBucmmocTb kodpduimenta nuddysum ot
CBOMCTB HUCIIEPCHOHHOM cpexbl U pasMepos wactuinl. [luddysu-
OHHO-CEMMEHTALNOHHOe paBHOBecHE. [ nncoMerpuyeckas BbICOTA.
ITosepxHOCTHAN W 00BeMHAA AUPDY3USA HOHOB, MOJIEKYJ U MO-
JEKYJSIPHBIX KOMIUIEKCOB B KPUCTALIHIECKUX CTPYKTYPaX.

Onruyeckue cBoiicTBa KOJJOHAHBIX CHCTEM

SBnenns, HaOMOAAEMbIe NPHU MPOXOKICHHAM Jlyda CBETA depe3
JUCIIEPCHYIO cucTeMy. PaccenBaHue cBeTa M METO/I €10 HaO oS HI.
VYpasraenue Panes, rpauuist ero npuMesnmocti. OuroopecueHnms.

Tlornomenwe hororos KOMTOMIHEIME cHcreMamu. 3axon Jlam-
Oepra-byrepa-bepa. Ontuueckas mwioTHOCTE. ONTHYECKHUE METO/IHI
orpezelicHus KOHHCHTPAIMKM AHCHEPCHONR a3kl B 3MYyNbCHAX M
cycnenszmwix. Oupenenenne pazmepa U GopM KOMIOUIHBIX 4ACTHIL,
TypbonumeTpus 1 HedeTIOMETPUSL.

Peonornyeckue cBOMCTEA KOJIOHAHBIX CUCTEM

ITonatue 0 BA3KOCTH ra3oBBIX M XKUAKUX (a3, 3aKOH BI3KOro
teacaus Herorona. /lupamutieckas U KMHEMATHYECKAs BS3KOCTb.
Enusnue! ux mamepenus B cucremax CH u CGS.

TexyuyecTh, NIACTUYHOCTD, YIPYIOCTh U HPOYHOCTH JHUCIIEPC-
BeIX cucteM. Jledopmanus aucnepcHbix crpykryp. CKOpOCTh Je-
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dopmanpu. ITnactugeckas DpOYHOCTE AUCHEPCHON CTPYKTYpHI. 1lpe-
nens! roractuuHocTH. Mogenn ¢uspdeckux Ten. Mpeanwnoe Tteno
Herorona. Mpeansuo mnactuanoe teno Ceu-Benona-Kymona. Mne-
anpHO yrpyroe teao I'yka.

CHucok pekoMeHnyeMOl JJuTepaTyphbl

OcuosHOH
1. ®ponos YOI, Kypc xomnoumnoii xumuu (IloBepXHOCTHBIE
ABJIEHMS. W JUCHEPCHBIE cucTeMsl): YueOHuk. — M.: Bricias
mrkona, 2004,
2. Ilyxun E.JI., Iepuos A.B., Amenuna E.A. Konmnounuas xu-
Mus: Yuebuuk. — M.: Bercinas mkona, 2004.
3. Cymm B.JI. OcHoBel kotowaHoi xumun.— M.: Axajgemus,

2006.
JlonmonauTensHbIi
1. Borwoukuit C.C. Kypc xomnougso#t xumpu: Y4yeGHuK. — M.:
Xuamus, 1976.

2. ®puapuxcepr .A. Kype konnounuoil xumuu: YueOHuK. —
JI: Xamus, 1990.

METOIAUYECKUE YKA3ZAHMSL, OCHOBBI TEOPHUM
10 IIPOTPAMME KYPCA ¥ BOIIPOCHI JJ151
BLIIIOJTHEHUSI KOHTPOJIbHBIX 3AJIAHAN

DOU3NKOXUMHUA TACTIEPCHBIX CHCTEM

ITpex/ie yeM OBIIA/IEBaTh TEOPUEH 10 3TOMY BOIPOCY CTYINESH-
Thl JIOJKHBI BEPHYTHCH K OOIIIM METOAMYECKUM YKA3aHUAM, U370~
JKEHHBIM B CaMOM Hayaje AaHHOro yueGHoro mocobus, rae cpop-
mysuposan npeamer kypea ITAJIC u 060cBOBanO €TO CO/IEPKAHUE.

Ocnoevt meopuu

Du3UKOXUMUS JUCIIEPCHBIX CHCTEM KaK OJHO U3 BECbMAa BaXK-
HBIX HAYYHBIX HaﬂpaBHGHHﬁ Cpeay COBOKYIHOCTH XHUMMICCKHUX HA-
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YK HCCHENYET OCOOCHHOCTH TOBEACHHS M TEPMOAWHAMHYECKHE
CBOMCTBA TaK HA3bIBAEMBIX KOMIOUIHBIX M APYIHX IHCHEPCHBIX
cHCTeM. OTH CHCTEMBI IIPEICTABIAIOT COOOH TOHKO Pa3apoOIeHHBIH
MartepHal 3aJaHHOTO COCTABa, PABHOMEPHO paCHpEeACICHHBIA B 005~
eMe Apyroro BemiectBa. Pa3npoGiieHHBIA Marepuall HasbiBaeTCH
aucuepcHod ¢asoil, a BemecTBo, B KOTOPOW OH pacnpejicieH, —
aucuepcuonnoi cpenoii. CoBOKynHOCTHL JMcnepcHoil ¢aszsl u
AUCTCPCHONNOM cpedbl HAZLIBACTCH JUCIIEPCHON CHCTEMOIA.
Haspanue «xolnouaHas XMMUS» NPOU3ONLIO OT rPeUecKOro
ciaoBa kola, 4To B HepeBofe Ha PYCCKHMH A3bIK 03Ha4aeT Kieit. [lep-
BBIME OOBEKTaMH H3y4YeHUs KoIUloumuoi xuvuu eme B XIX Beke
ObUIM PACTBOPBI BHICOKOMOIEKYJAPHBIX COCAMHEHMIL Tymmuapa-
OumKa, JKeNaTHHB! KpaxMala 1 Jp., 006Ja1atomue CBOMCTBAMA KIIeeB.
VraybneHHOE HCCICHOBAHME COCTABA U CBOMCTB 3TUX COEIMHEHU
LIPHBENO K CACAYIOMUM BAXKHEIM BRIBOJAAM:
¢ KOJIOHMJHOE COCTOsIHHUE BCILECTB Xapakrepusyercs oGpazosa-
HHEM IeTEPOreHHON JIUCIEPCHON CTPYKTYPHI, KOTOpas U IpH-
JIA€T 9TOMY COCTOSHMIO cIEU(pHUUECKHe XuMHYeckue u (u-
3UKO-XMMHYECKHE CBOMCTBA, NPUHIUITHAIGHO OTIMYHBIE OT
CBOMCTB BCEX [PYTHX CUCTEM;
® KOJUIOMJIHOE COCTOSHHE MOXKET OBITH NOCTHIHYTO HE TOJHKO
JUISE BBICOKOMOJIEKYJISPHBIX HOIMMEPHBIX BEUIECTR, KAK MMPej-
IT0JIarany BHAYaNe, HO M JIS MaTepuanoB JoGoTo xuMuye-
CKOI'0 COCTaBa, KAK PACTBOPUMBIX, TaK M HEPACTBOPHMLIX B
JHCIIEPCHOHHOM cpeJie;
® KOJUIOM/IHbBIE CUCTEMBI ABJIAIOTCH TEPMOIMHAMHUYESCKI HEPAB-
HOBECHBIMY CHCTEMaMM, He NOJYMHAIOIMMHACA NpaBriy dhas
I'mb6ca. Mx ycroiiuupocts omnpenensiercs cnenuduueckon
CTPYKTYPOH KOJUTOMIIHBIX CHCTEM.
Taxum 06pa3oM, JUCHIEPCHOE COCTOAHKE BEIECTBA — 3TO CIle-
HUAHYECKOE COCTOAHME rereporennnix cucrem, a IIAJC — sto on-
HO U3 HarpaBjieHuld Gu3anyeckoi XuMuu.

HAucnepcuocms mamepuanoe

JHCHepCHOCTL — 3T0 pa3Jpob6NeHHOCTE MaTepuana 40 YPOBHS
METIKHX YaCTUL. B 33BHCHMOCTH OT CpeIHEro pa3Mepa YacTHIl pas-
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APOONICHHOrO MaTEepHaa pPAas3IM4aroT CIEAyIOHmUE CTEHEHH €ro
JIUCTIEPCHOCTH: HAHOYACTHIIEI Pa3MEPOM 107 - 107 v YIIBbTPAMUK-
POMVICHEPCHBIE YaCTUIb! (KOJUTOMIHBIE YacTHIBI) PasMEPOM 107 ~
10 M; MHKpOreTepOreHHEIE HYaCTHIIB PasMepoM 107 — 107 m;
rpyOoOMCTIEPCHBIE YACTHULB! BETUYHHON >107 M. COBOKYIHOCTS
JMCIIEPCHBIX YacTUI] 00pa3yeT TUCIePCHYIO asy.

W3 10 KinaccudUKAUH TUCIIEPCHOCTH Pa3ApoOIICHHBIX Ma-
TEPUAJIOR CIEAYET, YTO KOJUIOMIHAA XUMUS ABJISAETCS JIHIb YACTHIO
BoJiee IMPOKOT0 HAYYHOIO HAIPABICHUS UCCIENOBAHNS THCIEPC-
HBIX cucreM. JITATENBHOEC BpeMs UMEHHO KOJUIOMIHBIM CHCTEMAaM
yIEJI10Ch OCHOBHOE BHEUMAHME, IIOCKONBKY, BO-IIEPBBIX, OTPOMHOE
KOJMYECTBO IIPUPOJHEIX MATEPUATIOB U CHHTCTHYECKUX IPOAYKTOB
XMMWYECKON NPOMBIILICHHOCTH MPEACTaBIAET COO0H MMEHHO KO-
JOVJNBIC PACTBOPLI, & BO-BTOPHIX, KOUIOMAHBIE PACTBOPEI IO CBO-
UM CBOWCTBAM ¥ TOBEHCHUIO B XUMHKO-TEXHOIOIMYECKHX MPOIEC-
cax CYIECTBEHHBIM 00pa3oM OTIMYAIOTCS OT [IOBEJACHMA MCTUHHLIX
PacrBOPOB M MEXaHMYECKHX cMecedl kommoHeHToB. Jlmme B 10-
CIEHCE BPeMs HayKa NPUCTYNHAA K JETalbHOMY HM3YYCHHIO JIpYy-
MX JMCIEPCHil: HAHOYACTHI] M HAHOTEXHOJOTHH, ¢ OJHOH CTOPO-
UL, ¥ rpYOOMMCIEPCHBIX MATEPHANIOB (KaTaln3aTopoB, COpOEHTOR,
rpanyJIMpPOBaHHBIX YI0OpeHuil, oxaThiliel, 6ETOHOB) — ¢ JIPYIroH.

Knaccugpuxayus oucnepcrnvix cucmem

JlMcnepceuple CHCTEMBI MOJKHO KJIACCHM(UIIUPOBATH N0 Pasiuy-
HEIM [IPM3HAKAM: Pa3MEPy YacTHll, arperaTHOMY COCTOSHMIO IMC-
nepcHoi Gaspl M AUCHEPCHOHHON CPellbl, XapakTepy B3auMOAeHCT-
BHS MEXy JHUCIEepPCcHOH (asoit m cpenoil. Hanbonee pacmnpocrpa-
HEHA KIACCH(PUKAUUA IUCIHEPCHBIX CHCTEM II0 arperarHoMy co-
CTOSHMIO TUCIIEPCHON (ha3bl U TUCTICPCHUOHHOM CpPeJIbL.

W nucuepcubie Gassl, M JUCIEPCHOHHBIE CPEAbl MOTYT OBITh B
moBoM arperarHoM COocTOssHUH. CHCTEMBI € XKUIKOH [HCIIEPCHOH-
HOIl CPeI0it HOCAT HA3BAHME 301H (JIMO30J1M) MM TEJIH B 3aBHCHAMO-
cTd Or OOpa3soBaHMA CHUI CHEIUICHHUS JHCIEPCHBIX YacTHIl APYr C
apyrom. CucTeMsl ¢ Ta3000pasHON JTUCHEPCHOHHOM Cpenoll Has3bl-

BAKOTCS d9PO30JBIMU HIIM aj’porelsaMu. B npuseneHHoi Hike Tab-

JIANEe paccMarpuBacTCa Knaccmbmxauna gauboyiee Yacto BCTpE-
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Haromuxcsa B Ipupoac 1 B XUMUYECKOM TEXHOJOIMH JUCTICPCHBIX
CHCTEM I10 arpe€raTHoOMY COCTOSHHUIO KOMIIOHCHTOB.

Tabnuya 1
Knaccugpurxanun oucnepcuvix cucmem
RO AZpezamuomy COCIOARUIO KOMROHEHMO8G
Jucnepcuonnas cpena | Jucnepeunas daza Hasganue cucreMsl ]
T'a3 Kunngxocrs Tyman, adpo3orss
Teepnoe teno JpIM, TIBLIE, 85pOTelh
I'a3 Ilena, xamuuspaO-IIOPUC-
THIE TEJIA
Kuprocts Kugxoctb OMynbcus

Teepnoe reno Cycrniensus, nyisna,
KOJIIOMIHBIH pacTBop (30415)
Tsepaas nena (uenoberow,

I'az TICHONOJIMYPETaH ¥ JP)

Tseproe reno

Knycocrs Teepaag omynscus
Trepnoe teno CruiaBrl, pyasbie HCKOHAc-
MBI€, TBEPJIbIE 3071

JucniepcHbie CUCTEMbI KIIACCHDUIUPYIOT TAKKE 10 CTENEHH HX
Mex(asHOro B3aMMOACHCTBHA. B 3aBHCHMOCTH OT MHTEHCUBHOCTH
MEXMOJIEKYIAPHOTO HPUTHKEHHA MEXKIY 4aCTHUAMH AHCHEPCHOM
(azsl ¥ JUCHEPCHOHHON CpeJION JUCHEPCHbIE CHCTEMBI IIOPa3Ie-
10T Ha nHodoOHEIe B HoGIIBHEIE cucTteMbl. COINIACHO COBpe-
MEHHOM Teopuu, paspaborannoit akagemuxom. IT.A. Pebunaepom u
YYEHBIMY €r0 IIKONBL, Pasznuuue JUOQOCHBIX ¥ JUOGMILHEIX UC-
HNEPCHBIX CHCTEM ONPENE/ISIOTCS BEIHYHHON CBOOOAHON Mexdas-
HOM »HEPruu o, Ha rpasuue (a3 «4gacTuua-cpena». ITa BeJuuYMHA
MOMKET OBITH OOJIBILE HIIM MEHBIUE HEKOTOPOH I'PAHHMYHONR BENMYH-
HBI O, , OTIPENENAIOMEH CPeIHIOI KHHETHYECKYIO DHEPIUIO TeILio-
BOIO JBHMOKEHHA YacTHULl. Y CJIOBHE CYIIECTBOBaHUs JIMopoOHoM auc-
NEPCHOM CHCTEMBI, KOTOpas He MOXeT ObITh NOJIyYeHa CaMONpPOU3-
BOJBHBIM  PACTBOPCHUEM,  XapakTEPH3YeTCs  COOTHONIEHHEM:
0,>>0,,. JInopobHRIe cucTeMBl (3011 U CYCHIEH3HH METAIOB, OK-

CHJIOB, COJIeH, NPUPOIHBIX MUHEPAJIOB, HIPOJUCIEPCHH IIOJMME-
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POB, JIATEKCHI, SMYJILCHH C BOJHOH M OpPraHM4eCcKON JUCIIepCHOH-
HOM cpenoi u Ap.) ABIAOTCS TEPMOAMHAMHYECKMMU HEPAaBHOBEC-
HBIMH, TaK KaK B HHMX NPOTEKAIOT MPOLEGCCHl arperalyiy 4acTiy,
00yCNOBIECHHBIC U30BITKOM CBOOOHON HOBEPXHOCTHOMN SHEPTHM.

YcinoBue CymecTBOBAHUS JIMOQPHUIBHOH KOJMIOHAHOA CHUCTEMEI
(mByxda3zHoi, HO TEPMOJHHAMIYECKH YCTOHYMBOH B oGpasyromieiica
CaMOIIPOM3BOJIEHO) XapakTepusyeTcs YCnoBHeM: 07,<<0, . Takue
muotuIEHbe CHCTEMBI 00pasyloT MbUIA, KPacUTEIH, CaMOIpoOu3-
BOJBHO 00pazyrommecs sMmynscuu. Jinodobuas cucTemMa MOXeT OBITH
"muoduausuporada”’ 1 npuodpecTu cBoicTea MMOQWILHONH CUCTEMBI,
ecll¥ IIOBEPXHOCTE JucTepcHOH (a3bl afcopOupyeT JoCTaTouHOE KO-
JAYECTBO CHIILHOTO HOBEPXHOCTHO-akTHBHOrO Benectsa (ITAB).

JInodribHBe CHCTEMBI, B OTIHM4YHE OT JIHOQOOHBIX CHCTEM, Xa-
PaKIEepH3yIOTCA JIOCTaTOYHO CUIIBHBIM B3aUMOJCHACTBHEM YacTHIL
JucriepcHoi ¢asel ¢ QUCICPCHOHHON cpeoil ¢ oOpazoBapueM THI-
pPaTHBIX M COJBBATHBIX 000J0YEK. DTH CHUCTEMBI JOCTATOYHO YyC-
TOWYMBLL, AUcIIepcHas (a3a B TaKWX Cpelax MOXKET IOABEpraTbes
CaMOIPOH3BOIBHOMY IHCHCPTHPOBAHHIO (HATIPUMED, MBLIO, HEKO-
TOPBIC BB NPUPOAHBIX TJIMHUCTBIX MaTepyanoB u ap.). Jus mmo-
(hoOHBIX CHCTEM XapakTepHO ciafoe B3anMoJeHCTBHE TaKOTO poja.
OHHM TEepMOJUHAMUYESCKH HEYCTOHYHBEI M TPEOYIOT IpPUMEHEHUA
CHEeLHATTLHBIX METOAOB CTaOMIH3aIHH.

B 33BUMCHMOCTH OT MHTEHCUBHOCTH MEXMOJICKYIAPHOIO B3aH-
MOJIEHICTBUSL YAaCTHI JMUCTIEPCHOH (ha3sl Mexay cOO0H KOIUIOH/IHEIE
CHCTEMb! MOAPA3ACIAIOT HA NUCIEPCHOHHO-CBOOOIHBIC H JUCIIED-
CHOHHO-CBA3HBIC CHCTEMBL JlucnepcnoHHo-CBOOOJHBIE CHCTEMBI
0OBIYHO HAXOISTCH B KUIKOM COCTOSMHUH C OONBIUCH MM MEHBIIEH
TEPMOTHAMHYICCKON yCeToRunBOCTRI0. Kaxaas yactuia cBoOOIHO
mubdysaupyeT B 00beMe XKUIAKOTO PACTBOPHTENS (ITO — KOIUIOHI-
HBIE PACTBOPHL, HAZKIBAEMBIC 30JIAMH, 4 TAKXKE SMYJIbCUM U CYCIEH-
3un). Ilpy CTOJNKHOBEHHMH APYr ¢ JIPYIOM YacTHIIBI dMYJILCHH U
CYCHEH3MH MOryT 06pa30BBIBATH KPYIHBIE arjloMepaThi, KOTOPHIS
0CENAloOT Ha JHO B BHJIE OCaAKa. 30, B OTIMYUE OT IMYJIBCHH H
CyCIEeH3HH, 00BMHO HAaXOAATCA B Oosiee yCTOAYMBOM, HCEBIOPAB-
HOBECHOM COCTOSHHH. 3TO OOYCHOBJIEHO CUEUHPHUSCKHMH 0CO-
OCSHHOCTAMH CTPYKTYpHl JHCHEepCcHOH (a3l (CM. CTPOEHHE MHU-
1enn).CBoOOAHO UCHEPCHBIE CHCTEMBI COAEP/KAT YaCTHUIIbI, TETKO
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nepeMeniaronmecs B 00bEMe Cpesl HOJ( BIMSAHHEM CHII THKECTH
w b dy3un. B CBA3HO JUCIEPCHBIX CHCTEMAaX YacTHIBI COeTu-
HEHBI MEX/y cO00i B 00IIYIO CTPYKTYPY M HE MOrYT CBOOOHO me-
peMenarbes (PyJHBIE HCKONAeMble, CIUIABEI, TACTHI, MHOTOKOMITO-
HCHTHBIC TBCPABIC TCIA, HeHbI).

Yoenvrnan noeepxnocmv oucnepcuoil dazvr

BaxxHeHdmuM ClelCTBUEM BBICOKO# CTeneHH pa3zpobieHHOCTH
nucrepcHodl (as3pl ABIACTCS €€ BBICOKAs YACHBHASA MTOBEPXHOCTS.
TloJx TepMUHOM «yZelbHas IOBEPXHOCTH» MOHMMAETCS CyMMapHas
IUIOUIA b MOBEPXHOCTH YACTHIl Pa3gpobJIcHHOrO BelieCTBd, OTHE-
CeHHas K eQMHMIE Macchl AUCHEPCHON ¢asel i ee 06beMa, BEI-
paxeHHas B M/r WIH B MY/MUL.

PaccMoTpuM HM3MCHEHHE Y/IEILHOM TIOBEPXHOCTH KaKOro-
HUOYAb THIIOTETHYECKOTO BEIECTRBA NPU YBEIMYEHUM €0 JUCHepC-
noctu. HprMeM ero IIoTHOCTE 32 eiMuuity B T/ M, 8 HopMy JacTHL]
~ B Bue KybukoB. JlaHHbIe ripuBeAcHb! B a0, 2.

Tabnuya 2
JuHa rpaneit Yucno kybuxos VY nenbnas
KkyGHKOB, M [I0BEPXHOCTD, M

1-107? 1 6107
1107 1000 6107°
1107 1-10° 6107
1-1077 1-10% 60

1-107° 1-10% 6000

bnaromaps BbICOKOM yIEenbHOH MOBEPXHOCTH PasapobIIEHHEIX
KOHAEHCUPOBAHHEIX TNl B HUX HauOoree CHIIBHO POABIAOTCH MIO-
BEPXHOCTHERIC ABJIEHMS: BBICOKMI YpPOBEHb IIOBEPXHOCTHOMH SHEp-
TUH, aACOPOLKS Fa30B, IAPOB, PABIUYHBIX HOHOB, ATOMOB, MOJIEKYII
I MOJIEKYJTAPHBIX KOMILIEKCOB, CMAaYMBaHHUE ITOBEPXHOCTH KU~
KOCTAMH, 00pa3oBaHuE JBOHHEIX IEKTPUYECKHUX CIIOEB, HJIEKTPO-
KHHCTHYCCKHE SBICHNS, O KOTOPBIX PEYh NONIET HIDKE H JIP.
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Tlox Koudencuposannvivu menamy MNOHMMAKOT COBOKYI-
HOCTh XWJIKUX W TBEPABIX Ten. B omimyue OT ra30B KOHAECHCHPO-
BAHHBIE TeMad OTIMYAIOTCA MHTEHCHBHBIM B3aHMMOJEHCTBMEM Ha
YPOBHE MEXMOJIEKYISIPHBIX CHII CLeMIeHus. Mex(asHbie rpaHiiibl
B KOH/ICHCMPOBAHHBIX CHCTEMAaX XapaKIepu3yroTcs HOCTaTOYHO BhbI-
COKUMM FOTCHIMAJBHLIMA JHEPreTHUCCKUMHU OaphepaMy, Ha3bl-
BaeMbIMK  nosepxnocmuoii nepzueii. OHa OKaspBaeT Oonblioe
BAMSIHUE Ha CBONCTBA M [HOBEJICHUE TBEPABLIX M KUJAKHX BEUIECTB B
XUMMMECKHX ¥ (QU3HKO-XUMIYecKux npoueccax. Takwe sBreHus
KaK ajcopbuus, aare3us ¥ KaTallk3, OIPOYHOCTHBIC CBOWCTBA pa3-
AWYHBIX H37eINH U3 METaUIoB, CIJIaBOB, KEPAMUKHM M JPYTHX KOH-
CTPYKIMOHHBIX MaTepHaloB, JABJIECHUE Napa HaJ KOHACHCUPOBAH-
HEIMH CMCTEMAaMH, — BCE 3TO ONpEAETAeTCS YPOBUEM IOBEPXHOCT-
HO# dHepruy. B XMMHYECKOH TEXHONOTHA 3aHIIaHUE NMPOU3BOACT-
BEHHOM arnapaTypbl B ee HHTEHCHUBHA KOPPO3KS TAKOKE, B 3HAYH-
TeJLHOW Mepe, CBS3aHbI C IMOBEPXHOCTHOM JHEPrueld KOHCTPYKUH-
OIHBIX MaTepuanos. IIpyu pOTeKaHUH XMMHYECKUX PeaKkiui B He-
KOTOPLIX TEXHOJOTHYECKHIX IIPOLeccax (HaupuMmep, B IPOU3BO/ICTBE
IPOCTOro M ABOKHOrO cynepdocdara) Mo BIMIHHEM HOBEPXHOCT-
HOW DHEPIrUM BO3HHKAIOT ONOKMpYOIME Oapbepbl MEXIy pearcH-
TamMu. DTO PE3Ko CHUKAET CKOPOCThb Mpouecca M BBIXOJ I'OTOBOrO
npojykta. [ToBEpXHOCTHAS SHEPIHs BIHACT TAKOKE Ha CKOPOCTh
pPACTBOPEHUS KOMIIOHEHTOB PEaKIUy, IPOSBISCTCA B Hpoieccax
KPUCTATTH3AIMH, ArTIOMEPAMH ¥ TPaBYJAPOBAHMs, APOOICHUs H
nomora pearcHroB. OHa ONPEAENAET yrol €CTECTBEHHOrO 0TKOCa
ChIlyYMX MAaTEePUagoB, IMIPOCKONIMYHOCTD W CIEKHMBAEMOCTH XH-
MHYECKMX IMPOAYKTOB M MHOTOE Jpyroe. B cBsa3u cO CKaszaHHBIM
XHMUK-TEXHOJIOT JOJDKEH 3HATh U YYMTHIBATE B IIPOU3BOICTBEHHOM
IPAKTHKE HHEPreTHYecKue OCOOEHHOCTH MOBEPXHOCTH KOHICHCH-
POBAHHBIX TEL

Y106kl ACHO IPEACTABUTH ceOe, YEM 3aHUMACTCS HayKa KOJLIo-
WInas XUMHAS M 9TO IIPEACTaBIOT OOBEKTHl €€ HCCIENOBAaHUM,
CTYJICHT JIOJUKEH YACHHTH ce0e, UTO TIOHATHE (KOMIOUOHAS CUCHIe-
May AGACMCA  CUHOHUMOM HOHSMUA  «YIbMPAMUKPOOUCHEPCHA
CUCIEMAD.

Menpyainme 9acTHikl JUCIIEPCHON CHCTEMBL — 3T0 HE MOJIe-
KyHbl, 4 ropasao Goiee KpynHble 00pa3oBaHMA — MUILE/IbL (arpera-
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Thl M3 MHOTUX MOJIEKYJ). DTH HYacTHIB! MOIYT OBITH KallenbKaMH
KHUIKOCTH, pactupencnéHHbIMU B 00BEME ApYroll KUAKOCTH, MM
MAaJICHLKIMH KPHCTALIAMHE BEIIECTBA, paszapolJeHHLIMH B rase,
XKHAKOCTH, TBEPAOM TeNe, WiH IMy3RIPhKaMU Ia3a, HaxOUsIUMUCs B
00BEME KUIKOCTH M 00pa3yIOmUMU C HEl [IOBEPXHOCTH pa3iena
¢as. Tlockomeky obpasoBanue 1000 NOBEPXHOCTH pasdena (a3
TpedyeT 3aTpaThl ONpeAeNeHHON paGoTkl, BEIMYMHA KOTOPO# 3aRHU-
CHUT OT BEJUYHMHEI MOBEPXHOCTH M INPOYHOCTH MEXMOJIEKYISAPHBIX
CBA3EH, MOCTOJNBKY 00pa30BaBIIASCS MOBEPXHOCTEL O0Iafaer CBO-
Oonmoit moBepxHOCTHOH 3Heprueil. CBoGomHas IOBEpXHOCTHAS
QHCPrUs JUCIEPCHON CHCTEMBI NPONOPHUOHAIBHA 00IEl noBepX-
HocTH pasaena ¢as. Jns BEICOKOAUCIEPCHBIX KOJUIOMOHBIX CHCTEM
cB0OO/HAs IOBEPXHOCTHAS JHEPIHs BEIMKA — JTO XApaKTEePHOE
CBOMCTBO AMCIIEPCHBIX CHCTEM, HPOSABIISIONIEECS B OOIBITHHCTBE
KOIJIONIHO-XUMHYECKHX SABITCHIIA,

Taxum obpasom, KOINOUOHAS XUMUSL — IMO HAYKA O CE0UICTNGAX
2eMEPO2ENHBIX BbICOKOOUCNEPCHBIX CUCHEM U NPOMEKAIOWUX 8 HUX
npoyeccax. Ilockonvbky ece komnoudnsie cucmemvl o6radaom
bonbuiUM 3anacom NO8epXHOCMHON dHEP2Ul, NOCHONBLKY 8 HUX Cd-
MONPOU3BONLHO RPOMEKAIOM 6Ce Me NPOYEeCChl, & KOMOPbIX NPUcy-
wuti um uzbvImox ceoboonoi snepeuu I'ubbea (AG) mosicem Guime
uspacxodosan. K Takum mponeccaMm OTHOCSTCS: ancopOIms HocTo-
POHHHX MOJEKYJ IOBEPXHOCTBIO AMCIICPTHPOBAHHOIO BEIIECTBAE,
Koaryysinus (CIUNAHUE JUCTICPCHBIX YACTUI() U TeTepOKOaryIsmus
(cnMnaHMe YaCTHUL PAa3HOM IPUPOLI), 06pa30BAHME IUIEHOK Ha I10-
BEPXHOCTH pasjena (a3 u obpazopanue 0OBEMHBIX CTPYKTYp (ar-
nomeparog). CriejtyeT NOJ4EPKHYTh TECHYIO CBA3h MOBEPXHOCTHBIX
SIBJICHAN C KOJUIOMAHO-XMMHMIECKOH CTPYKTYpO# Jaucrepcunix das.
Iosromy B HacToAmEE BPEMs [IPHHATO XapaKTEPU30BATh KOIUIOH-
HYI0 XHMHUIO KaK HayKy O IIOBCPXHOCTHBIX SIBICHHSX M (DHU3UKO-
XMMHYECKHX CBOHCTBAX JUCHEPCHBIX CHCTEM.

3HAKOMICH C HeH, cretyer oOparuTh BHUMaHHe Ha GONBIIOE pas-
HOOOpasue peanbHBIX OHUCHEPCHBIX CUCTeM. BHeMHe pasinuHble
CHCTEMBI (LOPOIIKH, TYMaHbl, IEHB], CyCIICH3UM, IMYIbCHH, JbIMBI)
o6beuHeHpl OOMIMME XapaKTEPHBIME [PU3HAKAMH: BCE OHM IeTe-
POTCHHBI, ¢ GONBITOH YETBHOM MOBEPXHOCTBIO JMCIIEPCHOM (hazsl
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¥, COOTBETCTBEHHO, ¢ OONBIIMM 3aI1acOM CBOOOIHON IOBEPXHOCT-
HOW DHEPIrUH.

Kosnouuple cUcTeMB! KIaccuUIUPYIOT Takxke 1o (opme
yacTun (TonorpaduuecKoMy NpH3HAKY): Ha KOpIycKyaspHsle, hub-
puIIsApELIEe (BOIOKHUCTHIE) M JiaMeIspHbie (I1énoynsie). B xop-
YCKYNSPHBIX CHCTEMaX pasMepbl YacTHIl JHCIIEPCHON (ashi Malibl
0O BCeM TPeM M3MepeHusM (T.e. YaCTHUbBI, KaK NPaBWIO, HMEIOT
popmy, Giuskyo K cdepudeckoil), B GUOPHILIAPHLIX — OHE MaJibl
HO JABYM M3MEPEHMSIM (BOJIOKHHCTHIE MaTepHabl), B IIEHOYHBIX —
0 OJIHOMY U3MEPEHHIO.

K KOJUIOMIHEIM CHCTEMAM YACTO OTHOCIT PAcTBOPBI BHICOKO-
mostekynsipabix coequaenuii (BMC). Onnaxo Hago UMETH B BUAY,
y10 BMC 1puMHIMOAanbHO OTIHYAIOTCA OT KOJUIOWIHBIX 0do6-
HbIX cucreM. IlepBhie 06pa3yioTcs CaMOIPOU3BOJIBHO IPU PacTBO-
PeHUH MCXOHBIX BBICOKOMOJEKYIIPHBIX BEIIECTB B PacTBOPHUTE-
X | IIPEACTABISIOT cO00I TOMOTE€HHBIE, TEPMOJIUHAMHYCCKH PaB-
HOBCCHBIE CHCTEMbI; BTOPBIC SIBISIOTCSA I'€TEPOreHHBIMH, HEPABHO-
BECHBLIMH JIUCIIEPCHBIME cucTeMaMu. TeM He MeHee, B IIIOXHX pac-
tBOpurrensx pactBopsl BMC cosepxar MakpoMOJIEKYIIbl, CBEPHY-
THIC B KOMIIAKTHBIE KIYOKH, MO CYIIECTBY MPEACTABIAIOMUC OT-
aensuylo (asy. Takue pacTBOPBI CHENYET OTHECTH K KOIUIOMIHBIM
cucTeMaM. B KOHUEHTPUPOBAHHEIX PACTBOPAX BBICOKOMOJICKYILAP-
HBIX COCIMHCHHM BO3HMKAIOT JOCTATOYHO OOJBIIHE aCCOLMATHI
MAKpPOMOJIEKYJI, KOTOPBIE TAKXKE MOXKHO PaccCMarpHBaTh KakK CHE-
HUIECKy o JUCIEPCHYIo dasy.

IToBepXHOCTHLIE SIBJICHAA U A[COPOLHS

[Ipy OCBOEHMH TEOPETHYECKOro MaTepuana JaHHOro paszjena
HEOOX0MMO, TPEXIC Beero, obpaturs 0coboe BHUMAHUE W pas3o-
OpaThcs B CYNIHOCTY TaKUX IOHATUH Kak JMCIEPCHOCTH BEILECTB,
AMCIepCHbIe YaCTHIB! U JUCHepCHBIe cucTeMbl. Heobxopumo mo-
HUMATH ¥ 3HATH, YTO JIMCIEPCHEIE CHCTEMBI 00IaaI0T crienupuye-
CKUMH (PM3HKO-XUMUYECKUMH CBOMCTBAMHU (COPOIIMOHHBIMH, DJICK-
TPOKMHCTHYECKUMH, MOJEKYIAPHO-KUHETUIECKUMH, OIITHUIECKUMH,
CIPYKTYPHO-MEXAHHYECKUMHE M 1p.), 06YCIOBIEHHBIMH OCOGCHHO-
CTSMH CTPYKTYPBI, T.€. BHYTPEHHETO CTPOEHHS TaKMX CHCTEM, 00Y-
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CHOBJICHHOI0 MEKMOJIEKYIAPHBIM B3aUMOIEHCTBHEM. DTH CBOMCT-
Ba B OOMBIION CTENEHH 3aBUCAT OT Pa3MEPOB JUCHEPCHBIX YACTHIIL,
TIO3TOMY CHENyeT TaloKe pPazodpaThes ¢ PasiHyYHbLIME METONAMY
KiaccuuKaluy CHCTEM: II0 pasMepaM YacTHL, 10 arperaTHOMY
COCTOSIHUIO JUCHIEPCHOM (aswl M AUCIIECPCHOHHON Cpeibl, 0 MEX-
MOIIEKYIAPHOMY B3aumMozeiicteuio dtux ¢a3. Obparure BHUMAHKE,
4TO KOJUIOM/IHBIE CHCTE€MBI SBIIAIOTCS YACTHBIM CIIY4aeM B PsLIy
Pa3IMYHBIX JACHCPCHBIX CHCTEM.

bonpniyro pons B cBOHCTBAaX JAUCHEPCHBIX CHCTEM UIPAET CyM-
MapHas NoLIadb MOBEPXHOCTH JTUCHEPCHBIX HacTUl. B cBa3m c
3TUM CIEAYET pasodparbCs, YTO O3HAYAET TCPMHH «YIEIbHAA IO-
BEPXHOCTHY JUCHEPCHOM (a3pl U Kak oHa onpenensercsa. Heobxo-
AUMO TIOHATH, 4TO 00pa3soBaHHE HOBOH NOBEPXHOCTH Tpelyer
OONBINOH 32TPaThl BHYTPCHHEH 3HEPrHU CHUCTEMBI B CBA3H C BhI-
HOJHEHHEM paboThl 10 AMCHEPrupoBaHUI0 Marepuana. OcHoBHAasg
YacTh 3TOM JHEPIUU OCTAETCS B MPUIIOBEPXHOCTHBIX CHOAX BHOBb
00pa3OBaHHOM NOBEPXHOCTH U COCTABIAET OCHOBY IOBEPXHOCTHOM
SHepruu Ha rpamuue ¢as. Cienyer pasiandarTh HOBEPXHOCTHYIO
SHEPIUI0 XMIAKUX JUCIEPCHBIX (a3 U TBEPIBIX KPHUCTAIMYECKUX
qacTul. IloBepXHOCTHAS DHEPIUA KUAKOCTEH — IOBEPXHOCTHOE Ha-
TSDKCHME o — SIBIAETCA CBOMCTBOM HE TOIBKO JUCIEPCHBIX CHCTEM,
BO ¥ J1000¥ OJHOKOMITOHEHTHOM KMAKOCTH, 3TO MOCTOAHHAN BEJIH-
YHMHA UPHU 3aJaHHOK TeMIeparype, NIPUBOAUMAs B CHPABOYHOU JiU-
Teparype. B oTiuyue oT XuIKoCTeH IOBEPXHOCTHAL SHEPrus TBep-
ABIX YACTHIl XaPAKTEPU3YETCH HE TOJIIBKO BEIMYNHONR o Ha POBHOM
HOBEPXHOCTH YACTHIILI, HO H SHEPIuei NeGeKTOB KPUCTATNIECKOM
CIPYKTYpHl. DTO NPUBOAUT K DPHEPIeTHMYECKON HEOMHOPOAHOCTH
IIOBEPXHOCTHOrO CHOS.

BaxxHeHmyuM CBOHCTBOM JMCHEPCHBIX CTPYKTYp SABISETCH HX
BBICOKas cOpONMOHHAA aKTHBHOCTH. OUYEBUIHO, YTO JABMKYIIEH Ci-
1ol COpOIMOHHBIX MPONECCOB ABIAETCS CTPEMICHHEM CHCTEMbI
YMEHBUINTE OOIIYIO BEIMYHHY BHYTPEHHEH DHEPrHH 33 CUeT CHU-
HEHHS BEIMYMHBL o. Heobxomumo pazobparhca ¢ OCHOBHBIMH
YPaBHEHMSAMU HM30TEPM aICOPOLMHM M YCIOBHSAMH NX HPHMEHEHUs
AL XapaKTePUCTUKH KUAKMX U TBEPABIX JUCIICPCHBIX (a3, a TakxKe
B MEX4HU3ME aACOPOLMU PasIHYHbBIX HOHOB DJIEKTPOJUTOB HA II0-
BEPXHOCTH JUcnepcHBIX yacTuil. Crenyer takke pa3odparhcs ¢ aj-
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copbrumeit nosepxHocTHO-akTUBHEIX Bemects (ITAB), nonats, 410
TAKOE MOBEPXHOCTHAA akTUBHOCTh IIAB u 3HaTh UX NPUMEHEHHE B
XUMHAYECKON HPAKTUKE.

TTosepxnocmuas IHEP2UA 6 2EMEPOZEHHBIX CUCIEMAX

Kax yka3plBajOCh BO BBEICHHMM, KOUIOWHBIC CACTEMbI XapaK-
TECPU3YIOTCA BBICOKOM yHenbHON MOBEPXHOCTHIO U CBA3AIHOM C HEH
BLICOKOW ITOBEPXHOCTHOW fHeprueil. YpenuueHue mIoland Io-
BEPXHOCTY Ha TpaHune a3 BCEra CBA3aHO C 3aTPATON ONpeeneH-
HOU paboTel ¥, B COOTBETCTBHM C | 3aKOHOM T€PMOAMHAMUKH, C 00-
Pa30oBAHUCM B IIOBEPXHOCTHOM CJIO€ ONPEJEICHHOTO DHepreTuye-
CKOTO MMOTCHUMAIRHOro Oapsepa, BENWYUHA KOTOPOro Ha3biBaeTCs
HOBCPXHOCTHON 3Hepruelt. Tak, HanpuMep, Opu PACTKCHHMHU TIO-
BCPXHOCTH YKHIAKOCTH HA MPAHMIE C BO3AYXOM MOJEKYJIbl, KOTOPHIC
HEPBOLEYATBHO HAXOAMIACE B 00BEME JKHAKOH (hasbl, OKa3hIBAKOT-
csi Ha NOoBEPXHOCTH. [N KOMIEHCAalMU CUJ NPHTDKCHUAA MEXAY
OTAMM MOJIEKYJaMH M X OKPYXEHHEM HEOOXOQUMO COBEPILHUTH
HCKOTOPYIO paBoTy. DTOT OpoIece, B KAKOW-TO CTCIICHH, HAIIOMH-
pact venapesue xuaxkoctu. OHaKo pasHuIE B TOM, YTO UPH UCIa-~
pCHUY MOJIEKYJBI OJHOCTBLIO YIOAIAIOTCA M3 MKHIKOCTH, YHOCH C
cob0it U3OHITOK JHEPTUM, HO3BOIMBIIAMN MM BBIPBATHCS M3 KOHICH-
cupoBaHHoi (aspl. B oTCyTCIBUM WCHapeHMs Ha MOJIEKYIbI I10-
BEPXHOCTHOIO CJI0A JIeHCTBYIOT MHTEHCUBHEBIC MCKMOJEKYIAPHbIE
CHIIBI CO BCEX CTOPOH, KPOME HALPABJICHHA, OOPAalIEHHOI0 B raso-
By (pazy. B pesynpTare B IOBEPXHOCTHOM CJI0€ KOHUCHTPUPYETCH
OTEHUMATLHAS JHEPryia, Ha3bIBaCMasi NOBEPXHOCTHLIM HATHXKE-
pmem. CyMmmapHas BeJIMYHHA IIOBEPXHOCTHOIO HATSDKEHUS IPO-
NIOPIHOHAIGHA TUIOMAH HOBEPXHOCTH YACTHII JUCNIEPCHOH dassi,
[O9TOMY, B COOTBETCTBUH CO BTOPBIM 33aKOHOM TCPMOAUHAMUKH,
JHIKOCTh CTPEMUTCS YMEHBUIMTH CBOIO MOBEPXHOCTh. Takum 00-
pa3oM, MOBEPXHOCTHOS HATKSHHE JKHMIKOCTH (KaK, BHPOUeM, H
TBEPAON AUCTIEPCHOH (Da3bl) MOXKHO ONPENENUTH KaK SHEPruio, KO-
TOPY0 HEOOXOQUMO 3aTPATUTD /IS YBEIMYEHUS UIOMIAAN OBEPX-
HOCTU AucIepcHoi $a3pl Ha eauHuLly. Takum 00pasoM, MareMaTH-
YeCKU MOBEPXHOCTHOE HATSUKEHUE ONPEICHsIETCs yPaBHEHIEM!
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(2
5 Jron’ (])

IJIe § — yIeNbHasA IOBEPXHOCTh JIUCTICPCHOM (asnl;

U — BHYTpEHHAA 5HEPrHs IOBEPXHOCTHOIO CNOS JUCIEPCHOM
thaspr;

N — KOJIUYECTBO MOJICH AUCIIEPrHPOBAHHOIO BEMIECTBA B CHCTEME.

B wmurerpanssoit Gopme sHEprus, KOTOpyr HeobXomumo 3a-
TPATHThH JUIS COBEPIUCHHS pabOTEI Ha yBEIUYEHHE YAENLHOH mo-
BEPXHOCTH JUCTEPCHOH a3k, onpeensercs ypaBHeHuEM:

AU, =g-As. (2)

B mucnepcHpIX cHCTEMax Helb3s DpeHebperars 3arpaToil BHYT-
peHHel sueprum Ha 00pa3oBaHUEe MeX(a3HOM ITOBEPXHOCTH, IO-
sToMy | 3aKOH TEPMOAMHAMUKH B 3TOM CJIy4ae JOJDKECH OBbITh 3aIu-
caH cienymomeit Gopmynoii:

AQ=AU+o-As+p-AV + AW *, 3)
rjae AW * — MaKCUMAbHO I10JIe3Has paboTa;

AV — yBenHYeHne 0ObeMa JUCTIEPCHON CUCTEMBL.

B cucreme CI'C nOBEepXHOCTHOE HATSIKEHWE HM3MEPSAETCA B
spr/em” wmd B gue/cM, a B cucteme CH — B H/m. IosepxHOCTHOE
HaTSDKEHWE JIETKO M3MEPAETCS METOJOM KaIlMLISPHOrO HOALEMA
KUIKOCTH. B 0TOM MeToJie Kanmusip pajiycoM t IIOrPyXKaiT Bep-
THKATIBEHO OJIHAM KOHIOM B HCCIEAYEMYIO XHIKOCTL. 3aTeM H3Me-
PSIIOT BBICOTY HOJHATHSA XKUAKOCTH B Kanmusipe h i yronx cMavusa-
HUS MCHMCKA XHMJKOCTU B BepXHeH uacTH Kanwiuiipa 6. Ceepxy
BHH3 HA XKUAKOCTH CTONX0A XUIKOCTH B Kauiape AeicTByer cuia
TSKECTH, paBHas =’hpg, riie or’h — 0OBEM XKHUIAKOCTH B KaIlHILIsIpeE,
Macca KOTOpOH [OJUKHA YPaBHOBEMIMBATECS JEHCTBYIOWIEH CHHU3Y
BBEPX CHIOH, 0OYCIIOBJIICHHOH ITOBEPXHOCTHHIM HaTsHKeHueM. ITo-
BEPXHOCTHOE HATSDKEHHME PACCYMTHIBACTCS 1O GopMye:

rhgp
T 2c0s6 ’ )
IZle § — YCKOPEHHUE CHIIBI TSKECTH,

p — IHIOTHOCTE XUIKOCTH.

Honsitie mOBEPXHOCTHOTO HATSKEHHS TBEPIBIX MATEPHAIIOB
OPUHIHUITAANBHO HE OTIMYAETCA OT HOBEPXHOCTHOIO HATAXKEHHS
xuaxocred. OHAKO HAJIO KMETh B BUJTY, YTO B OTIIHUYHE OT SKH/KO-
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CTH, HOBEPXHOCTH TBEPHOrO TEJa JHEPreTHUECKH HEOAHOPOIHA.

TeopeTnuecKy PaBHOBECHOE COCTOSHHME TBEPAOIO TENA BCErja sB-

aseTCs KpucTammyeckuM (aMopdryo GopMy TBEPABIX TN Clery-

€T PACCMATPHBATE KAK HEPABHOBECHOE MM IICEBJOPABHOBECHOE CO-
crospue cucreMbl). Kaxpiil MHAWBAAYATbHEbLIM KPHCTALINK UMEET

OIPEJIEICHHYIO TeOMEeTPHYECKY 0 (DOPMY MHOIOIpaHHHMKA, KOTOpas

XapaKkTepyU3yeTCs HalMY¥eM IUIOCKHX I'paHei, pebep u Bepuuun. Pas-

JIMYHbLIE TPaHK eIUHHIHOTO KPUCTalIa MMEIOT PasHoe YIOBEPXHOCT-

HOE HATSUKEHEE, TOCKOIBKY PACCTOSHUE MEXAY aTOMaMH, ClIarao-

MMM I'Paib, ¥, COOTBETCTBEHHO, CHIIBI MEXMOJIEKYIAPHOro MpU-

TsOKeHms, pasnmaasl. KpoMe Toro, B INOBEPXHOCTHOM CJIO€ JMC-

NEPCHLIX YaCTUI KOHUEHTPUPYIOTCA PasInyHbIe NeheKThl KpucTa-

JUYCCKOM perueTky (BaKaHCHUH, JUCIOKALMHM, HMOHBI M MOJEKYJIBI

opuMeceit), KaKIpili U3 KOTOPbIX BHOCUT CBOM BKJIA] B IOBEPXHO-

cTHy10 ouepruro. [ToaToMy OIpaHUYHMBATECH IIPEJCTABICHHUEM O

TOM, YTO NOREPXHOCTHAA DHEPrys TBEPAOro Tela M ero IOBEepXHO-

CTHOE HATSKEHHE — 5TO OJ(HO H TO K€, HENB3A,

B ra6a. 1 npupogsTcs 36a4eHnd HOBEPXHOCTHOIO HATHKEHHS
HEKOTOpBLIX TBEPABIX U XuJKuX peniecTB. Ha ocHOBaHMM NaHHBIX,
NPE/ICTABICHHBIX B HEH, MOXKHO c(HOPMY/IMPOBATE PAL 3aKOHOMEP-
HOCTEH.

1. Onsy K Te e BEIEeCTBa B HEOOJIBIHIOM UHTEpBANE TEMIEPATYpP
HMEIOT CYIIECTBEHHO Oojblilce MOBEPXHOCTHOE HATAXKEHHUE B
KPUCTATINMYECKOM COCTOSHHUM II0 CPABHEHHIO ¢ PaCHIaBIEeHHbLI-
MK 00pa3naMH.

2. Ylpn oxuoii ¥ TOH e TeMIepaType BEIWYMHA G Pa3sIUYHbIX Be-
WECTE TeM DoJibIne, YeM IPOYHEee MEKATOMHBIE H MEXMOJCKY-
asipHble CBiA3W. Hanpumep, NOBEPXHOCTHOE HATHKCHHE anMasa
Ha MOPANOK BEIUIE, YeM Y JIbJa, a Y BOALI OHO B 4 pasa Oonbuie,
YeM y FeKcaHa.

3. Meramibl, KaK IPaBUiO, UMEIOT CYIECTBEHHO OONBIIYIO HMpOY-
HOCTH MEXATOMHBIX CBSI3€i 10 CPaBHEHMIO C COJIAMHU, BOXOH U
OpPraHUYecKUMU COeIUHEHUSAMU.

OTH 3aKOHOMEPHOCTH BBITEKAIOT M3 CAMOI'0 IIOHATUS IIOBEPX-

HOCTHOTO HaTmKeHus. Ha rpanune KuIKOCTH ¢ ra3oBoi dasoii no-

BEPXHOCTHOE HATHKEHUE MOXKHO IPEJICTABUTH Kak paboTy, pacxo-
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JlyEMYIO Ha Pas3phiB CTONOMKA 3TOH XUAKOCTH ¢ ONEPEYHBIM ceue-
wuem 0.5 MM, TaK 4TO IpPH paspbiBe oOpasyercs HOBAs IOBEPX-
HocTh TIomansio 1 MM, OHa pasua paboTe HepeHoca MOJEKyIl B
IUIOCKOCTH Pa3phiBa U3 00beMa Tena Ha HOBEPXHOCTb.

Tabnuya 3
Iogepxnocmmuoe namasicene HEKOMOPBIX 6eULeCme
Ha 2paHuye ¢ 6030yxXom

Bemectso T.K % Bewecrpo T.K S
mJx/m mJix/m
He (x) 3 0,22 B,0; (k) 1173 80
N, (%) 80 8,27 ALO; () 2353 700
NH; (x) 283 | 2425 ALO; (18) 2123 905
CeH 4 (%) 298 17,9 Keapi 298 740
CH;OH (%) | 298 22,1 MgO (18) 298 1000
CClL, (x) 298 25,0 Ag (k) 1273 920
C¢Hg (k) 298 28,2 Ag (1B) 1023 1140
CS; (%) 298 31,5 Cu (x) 1393 1270
HCOOH (x) | 298 36,6 Cu (18) 1373 | 1470
CeHsNH, (x) | 298 43,2 Al (18) 298 1909
Bopa (x) 298 72,0 Fe (r8) 298 3959
Jen (TB) 270 120 W (1) 298 6814
He () 298 | 4735 Amvas 298 | 11400

Taxum 06pa3om, HOBEPXHOCTHOE HATSKEHUE CBA3AHO ¢ pado-
TOM, pacxoyeMol Ha pa3pblB MEXMOJIEKYJAPHBIX CBA3CH, U IIO-
CKOJBKY 3TO TaK, HOCTONBKY OHO MMM U 00yciorieno. Yem cuib-
Hee MEXMOINEKYIIPHbBIe CBA3H, TeM OO0JbUIE €ro MOBEPXHOCTHOE
HATsDKEHME Ha FPaHHLE ¢ 1a30BoH ¢azoil. OTciona Cleiyer, 4To Be-
JAMYHHA G TeM MeHbIIe, YEM MEHBIIe JUTIONBHBIH MOMEHT MOJIEKY L.
BonpmyM 1IOBEPXHOCTHBIM HATSKEHMEM 00IaaloT BEIecTBa, 06-
pasytoume BOJOPOAHBIE CBA3M (Boja, aHwmH). W3 xkuakocrei
HauOOIpIICH BEMHYHHON G 06aaeT PTYTh, YTO OOBACHAECTCS OCO-
OEHHOCTSIMH MEXATOMHbIX CBA3EH Y METAJJIOB.

TepmonunaMudeckuil aHanu3 MOBEPXHOCTHLIX SBACHUH, KO-
TOPBIH MBI HE IPUBOAUM, MOKA3bIBACT, YTO HOBEPXHOCTHOE HATA-
XKEHHE CHYDKACTCS ¢ pocToM Temneparypsl. Hpu yBenuuenun tem-
IeparTypel 1o Kputuyeckoit T, BeJunHA MOBEPXHOCTHOIO HATIKE-
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HMA CTAHOBUTCS PABHOM HYJIO ¥ TPAHUIA MEXKTY XHIKOH 1 TBEp-
noit daszamu ucyesaer. s G0NBLIAHCTRA HEMTOIAPHBIX KUNKOCTEH
zasucumocts op = f(T) xapakrepuzyercs TuHeHHOH QyHKIUEH Cie-
AYIOUIEro BHJA!

o= oy— aAT, %)
rie G M Gy — NOBEPXHOCTHHIE HAaTsHKkeHus npH temieparypax T u
298 K, coorsercTBenuno, AT = T-298;

a - TeMneparypHelii KoadUIHEeHT, BeIMYHHA KOTOPOro SIBIL-
eTCA MOCTOSHHOM i HAaHHOTO0 XMMUYECKOTO COCTABA MKHUJIKOCTH.
JI1a nonspHbLIX BemecTB KO3QQUIMEHT «a» B OOILIIUMHCTBE ClyYa-
eB c1abo 3aBUCUT OT TEMIIEPaTypPhl.

IToBEpXHOCTHOE HATSIKEHUE BOAHBIX PACTBOPOB 0OBIYHO OiiM3-
KO K BCIUYHMHE, XapaKkTepHOH JUis 9UCTOH BOILL, €CIHM B BOJIEC pac-
TBOPEHbI OOBIMHBIC HEOPTAaHUMIECKHUE COMIM MM KMCIIOThL, [JIF0K03a U
JPYTHe BEeCTBa, HE HAKAIUIMBAIONIMECH NPEUMYIIECTBEHHO B HPH-
nopepxnoctHOM cinoe. Ho ecnm BHectn B BOAHYIO (asy KUPHYIO
KUCJIOTY WM aMKH, TO ITOBEPXHOCTHOE HATMKEHUE PE3KO Iajaer.
XpuMuyecKkue COSIMHCHMs, HHTCHCHBHO CHIDKAIOME BEIWYUHY O,
HA3LIBAIOTCS NMOBEPXHOCTHOAKTHBHLIMM BelIeCTRAMH (COKpalyeH-
Ho ITAB). VX mosekynsl cocToAT U3 ABYX (parmenroB. Onun u3
uux — noagpHas rpymna tana OH-, COOH-, NH,-, SO;H-, ¢ nocra-
TOYHO BBICOKUM JUIOABHLIM MOMEHTOM W I'MAPOQMILHBIMH CBO-
CTBAMU (T.€. AKTUBHO NPUTACMBACTCA K BOJE H PAaCTBOPHMA B HEH).
Hpyroi (dparment monexkyast IIAB — 210 yriaeeogopoaHas Henb
amuaroi C g+ Cyg, KOTOpAst HETIONSIPHA H, BCJIEACTBHE 3TOFO, AAPO-
dobua (oTTankuBaeTca BOJOW M HepactBopuMa B Heil). Takoe
CTPOCHME MOJIEKY] Ha3biBAIOT MU(HIbHEIMU. OHO IPUBOJUT K TO-
my, aro ITAB pacnonaraercs BAOb FPAHUIEl BOJHOHU (asbl MM HA
rpaHsx KPUCTAJUIMYSCKOr0 BEHIECTBA B BHJIE TOHKOH IUICHKH, H30-
AUPYIOWEH UX OT BHenIHey cpezpl. Ilpu 5TOM IOBEPXHOCTHOE HA-
TSOKEHUE BOABl cHipkaeTces Ha 15-30% B 3aBHUCHMOCTH OT BHIA
TIAB u ero xonuenrpanuu. K yucny naubonee aktusHbX IIAB oT1-
HOCATCA MBUIA, JKHPHBIC aMIHBL, JKUPHBIE KHACJIOTLL H IEHATYPUHPO-
BaHHbIC GENKY.

TIAB axruBHO BIMAIOT HA CBOHCTBA M NOBEISHHE M JPYTHUX
reTEPOreHHBIX CUCTEM, PACIpPEeNenssch BIONb BCEX MEK(DaZHBIX
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rpanun. OHY HaXOJAT MIMPOKOE NPUMEHEHHE KaK B NPOMBIMUICH-
1ocTH, TaK U B Obrty. ITAB sBnsAroTcst BakHelued cocraBHOW 4a-
CTBI0 MOIOIIMX CPERCTB, HPEJOXPaHsiioT METaIbl OT KOPPO3UH,
HPUMEHAIOTCH B Ipoleccax oforameHus py MeToaoM (BroTaluH.
Job6asku ITAB cuuxaroT TBEepAOCTh MAaTepHana W, B CBA3M C ITHM,
HaXOIT IHMPOKOE IPUMEHEHNE B TIPOIECCAX IOMOJIA, IPOOIeHus i
OypeHust CKBaXXHH, UX BHOCAT B COCTAB 3MYJILCHH, UCIOJIB3YEMBIX
1py padoTe CTAHKOB IO peske # 00paboTKe MEeTaNINYecKux 3aro-
TOBOK, IIPUMEHAIOT B KPaCHIIBHOH MPOMBIIUIEHHOCTH, B IIPOU3BOI-
CTBE KOCMETHYECKHX CPEACTB H BO MHOTHX JPYFHX CHy4asX.

Adcopbuyun, abcopbuus, adzezun

Hns nucniepcHpIx cuctem, 00NagalOmgx BHICOKOH cBOOOIHOM
INOBEPXHOCTHOM dHeprueli, XxapakTepHbl NIPOHECcCH afcopbuuu, 3a-
KIIOYAIOMIMEC B HAKOIUICHUM NOCTOPOHHUX MOJIEKYJ Ha ITOBEpX-
HocTH paszena a3 M CONPOBOXKIAIOIHUECH IHEPTETHICCKUM H3Me-
HEHHEM CHCTEMBI — BBIIEICHHEM TEIUIOTHl. Takue mpornecchl mpo-
TEKaIoT CaMONPOM3BOJIBHO M HA3hIBAIOTCA ancopbuueil. Beurecrna,
3 IOBEPXHOCTU KOTOPBIX NPOMCXOJUT ancopOLusi, Ha3bIBAKOTCH
agcopbenTamu (copObentamu), afcopOUpyeMoe BEIISCTBO HA3bIBA-
ercs aacopbarom (copdaToM uiH aacopoTHBOM).

Hano umers B BHAY, 9TO NPOLECC HAKOIUIEHHS MOJIEKYJl HA
TBEPAOM copOeHTe MOXKeT ObITh MO0 YMCTO (PU3UWHECKUM IIPOUEC-
coM — 3TO (pu3puecKas agcopbums, HazblBaeMas, 00BIYHO, IPOCTO
azcopOnuel, Jubo CONMPOBOKAATHCS XUMUYECKON peakuuei, npo-
TEKAOLIEH Ha [OBEPXHOCTH COPOCHTA, MENIY MOJCKylaMu Cop-
OeHTa U copbaTa — 370 Tak HaseiBacMas xemocopbuus. [TpuHumnu-
abHOrO PasIHYus MeXIy axcopOuueli u xemocopbuue ner, B pa-
Jle Cay4YaeB TPYyAHO HPOBECTH IPAHUILY MEXIY STHMH UPOUCCCAMM.
B o6obmenHoM Buse aJcopOuuio ¥ XeMOCOPOLIUIO HA3BIBAIOT COpD-
yueii. Cnoii copbaTa paccMaTpeBaiOT Kak CAMOCTOATEIBHYIO (a3y
CUCTEMBI, 4 CaM IIpoLece coponuu — Kak (GazoBslil Hepexo/.

O6a Buxa copOUUH ABISFOTCH SK30TEPMUMECKIMH TPOIECCa-
MH, BbIAEIsIeMAas IIpW 3ToM Temora copbumu AHg onpenensercs
IPOYHOCTEIO oOpasyroniericst copOIHoOBHOM cBs3u. Brinenenue Te-
IWIOTEI COPOLMH B OKPYKAKOWULYIO CPEAY NPUBOJAT K CHHKEHHIO
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HOBEPXHOCTHOM dHEprun KpucTaya Ha semnduny AHg u, cnenosa-
TEIHbHO, K CHIJKEHHUIO BUYTPEHHEH SHEPrUl CUCTEMBI B Lenom. Ta-
xuM 00pazoM, npoueccs copOHy 00yCIOBNEHB! ICHCTBUEM BTOPO-
rO 3aKOHAa TePMOIHHAMUKH.

Benuunaa AHg o6srHO0 paccumtriBactces B xJDx/r copGenra.
OHa CylecTBEHHBIM 00pasoM 3aBMCHT OT TOro, Ha KaKOW rpaHu
KpUCTa/LIa WM Ha KaKOM aKTUBHOM HEHTPE COpOMPYIOTCs BEIIeCT-
Ba U3 razoBoit ¢asei. Ha yyactkax ¢ Oonee BBICOKHM YPOBHEM I10-
BEPXHOCTHOM DHEPrUU cOpOLMs NPOTEKAeT HHTEHCHBHEE M € 00pa-
30BaHMEM MHOIOCIONHOTO COPOUMOHHOrO HOKphiTiA. M X014 B Ha-
Y4HOM JIMTEepaType O4YeHb YaCTO MCIONB3YeTCs MOAEHb COpOUHOH-
HOT'O CJIOSI HA TBEPJON IOBEPXHOCTH B BHJE MOHOMOJIEKYIAPHOM
IUICHKH, TakoH TOAXOJA HPY PACCMOTPEHHM MEXaHU3Ma copOunuu
HeNb3s NPH3HATh KOPPeKTHBIM. bojee HNPaBHIBHO CHEHyeT Ope-
CTaBIATH COPOHMOHHYIO da3y B BUAC IUIEHKU NEPEMEHHON TOJIIH-
HBI C XOJIMHCTOM MOBEPXHOCTBIO, C HEPETYIAPHO PACTIOIOKESHHBIMY
XOIMHMKAMH M BIQJUHAMK MEXJY HUMU. AKTUBHBIMU HEHTPaMU
copOuuu SBISIFOTCS BepUIMHBI B pedpa KPUCTAIIOB, a TaKxXe pas-
nuaHbie Ae(EeKTH MOBEPXHOCTH KPUCTAINTMYECKOH cTpyKTyphL. Ilo-
clle TOro, Kax TaKHe Y4aCTKH HACHIIAaoTcs copOaToM, HAYMHACTCS
copbIis Ha MOBEPXHOCTH POBHBIX Y4YaCTKOB IpaHel (Teppacax),
OpY 3TOM KOJHYECTBO BBIIEIAEMOH SHEPIUM 3HAYUTENHHO MCHBIIIC.

AncopOuus — MPONECe, BCEra CONPOBOKIAIONIMHCA IK30TED-
MHYECKHAM TEIUIOBEIM 3Q(eKToM B COOTBETCTBHM C TpeOOBaHUAMU
11 3akoHa TepMOgIHAMUKH. Pasnnyar0T HHTErPaNbHyI0 TEILIOTY aj-
copbumu Q B kJDx/kr ancopbenta u AudPepeHuHaILHY0 TennoTy
ancopbumn q B xJDx/mMons apcopOara. Tenmnora dusuyeckoi an-
copbimu Giu3ka K Terore (a3oBBIX UEPEXONOB U COCTABISCT
1+20 x/Ix/mons. B ciaydae xemocopOuuu HeoOX0auMa 3aTpaTa Oli-
peeIeHHON SHePIruy U3BHE I KOMIICHCALUM SHEPIHU aKTUBAIIMU
HOBEPXHOCTHON peakuuy, KoTopas MOXeT COCTaBlIsTh COTHH KU~
noJpkoyser va 1 mons. OHako, He0OXOOUMO MMETH B BHILY, YTO B
pesynbTare [OBEPXHOCTHOM peakumu 00pasyroTcs XUMHYCCKHE
CBA3M MEXIy copGaroM u copbeHToM. B 3TOM cllydae CyMMapHbIi
TennoBoi >QQexT JOIDKEH ONPEEIIThCH SHTANBIHIHEIM (aKTo-
pOM AH, WCXOJISl U3 YCIOBHA: AU =AH ~TAS<0. ITocKoneKky xemo-
copbuus — 3T0 XHMHYECKUH npouece, Tpebyronmii 3Ha9UTeNbHOH
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DHEPrHM aKTHUBAIMK, IOCTOJIBKY YBEIHUYEHHE TEMIICpaTypbl B IpPO-
1recce xeMocopOLMH CIIOCOOCTBYET €ro MPOTEKABHIO.

Jbarmrop coszjal ¥ 0GOCHOBANl TEOPHIO MOHOMOJICKYJISAPHOMN
AlcOpOIUK ras’oB Ha TBEPAOM ajcopleHTe, TPEANOI0KMIB, YTO aK-
TUBHBIC HEHTPHI PABHOMEPHO PACHPEACIIEHB! IO TOBEPXHOCTH COP-
OcHTa ¥ copOUUs JIOKAIN30BAHA.

VpasHeHHe H30TEPMBI MOHOMOJEKYSPHOH ancopOuun uMeer
BUI: -
a=a, *_, (6)
1+kp
1Ic a— ajacopbuus B MOJB/M’;

a, — TIPeIebHAS a1CoPOIEs (EMKOCTS MOHOCTOS) B MOJL/M';

k — xoHcTaHTa a7CcOPOIHOHHOr0 paBHOBecHs (Ge3pasMepHas Be-
JIMEHEA);

p — paBHOBECHOE JaBlieHue copbara B 00béme (hasbl, rpannya-
meH ¢ copberTom. '

Hpu p — 0 a=a,k-p; npu p >> 0 HacTynaer HacklEHHE aj-
cOpOLEOHHOrO CJIOS H & = a,. YpaBHeHue (6) XOpOuIo BEIPAXAET
4)1cOpOLMIO Ha TBEPJBIX [OBEPXHOCTSX UPH HEGONBUIMX JaBICHUAX
1433 B OKPYKAioWEM NPOCTPAHCTBE, a TAKXKe aacopOuHIo moBepx-
HOCTHO-3KTHBHBIX MOJIEKYJ] H3 PACTBOPOB IpH HeGONBMIMX KOH-
HEHTpalHAX (B 3TOM CIydae BMECTO JAaRICHHUS p MONb3YIOTCS BEIH-
MHOM KoHUEenTpanmu c). ITo rennynue a,, MOXET OBITE Onpeeie-
14 BAXHAA XapaKTepUCTUKA TBEPIOro afcopOenTa — yueabHas [10-
BCPXHOCTH Sy, Ecim m3BecTHa s — ruioniab, 3aHUMACMas OJHOM
MOJIEKYJIOH rasa MY NOBEPXHOCTHO-AKTURHOIO BEILECTBA B HACHI-
tH{CHHOM MOHOCJIOE, TO:

Sy0. = Ao S9Ny , N
rie N — KoHcranTa ABoraapo.

ITpoueccrl aacopbumu mapos BemecTBa HA TBEPABIX aicopbeH-
Tax He Beerja CorlacyroTes ¢ u30TepMort Jsurmiopa. B 3aucumo-
CTH OT BHEUIHHX YCIOBHUN, IPHUPOABI afcopOenra u agcopbaTa aj-
copOuus MOKET HpoTeKaTh ¢ 00pa3oBaHUEM HA MOBEPXHOCTH IO-
JHMOJICKYJISIPHOTO aJCOPOLMOHHOI0 CJI0sl; U30TepMa Torja Oymer
uMeTs Oonee cnoxubid Bux. bpyHayspoM, Dmmerom u Testepom
(1935-1940) 6p11a co3nana Teopus HONHMONEKYISPHON ancopouum
11apOB Ha TBEPABIX, MTANKAX U IOPUCTRIX ajgcopOentax (teopus BOT),
CornacHo 3T0M T€OpHH, HA AKTUBHALIX TOYKAX MOBEPXHOCTH a/1COp-
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GenTta Ipu ONpPEAENENHBIX YCIOBHAX MOIYT 0OPa3oBBIBATHCH KOH-
JIEHCHPOBAHHLIE NOMMMONEKyIspHEIe ciiou. KonmuecTro ancopbu-
POBAHHOI'O BELIECTBA & PACCUMTHIBAETCS 10 YPABHEHUIO!
a=a, k(p/p,) , (8)
(-p/p)+p/pk-1)]

e a, — OpefielibHas MOHOMOJNEKYILIpHas abcopOuus Ha TBEPAOM
aacopOeHTe;

k — KOHCTaHTa ypaBHEHHS;

P — PABHOBECHOE JABICHHUE IIApa B OKPYKAIOIIEM IPOCTPAHCT-
BE IIPU 3aJlaHHBIX YCIOBUSAIX;

Ps — NaBIEHUE HACHILICHHOTO Napa NpH AaHHOM TeMIeparype.

[Mpu 3HaveHusX P « Ps IPOLECC aJicOpOLUM Iapa B COOTBETCT-
BHM ¢ Mojiennio BOT mpoTekaeT Kak MOHOMONEKYJISPHBIA K BRIpa-
KACTCsl yPABHEHHUEM:

a=a, Kpr) )
1+k(p/p,)

B coBpeMeHHbIX HAYYHBIX 1a00paTOPUAX OIMPOKO NPUMCHSAECT-
cs Merox BOT ans onpenescHust yYAeIbHON akTUBHOM MOBEPXHOCTH
agcopOeHTa [0 HU3KOTEMIIEPaTYpHOM afacopOILMU OPOCTEIX BELIECTB
(azor, aprou, xpunton). Ipenensnas aacopbims ., BEYUCISAETCS
rpaguyecku mo Juneiinol popmyne ypasHenus bOT:

/! p, 1 k-1 :

—.—a(llipp;;:)—za_wl?b;;—l;(p/pg' (10)

3uas a,, ¥ OPUHESB S UL MOJIEKYJIBI a30Ta MNPK HU3KUX TEMIIEe-

patypax paBHbBIM 16,5 107" M%, MOXHO BEIYHCITHTH Syo 1O ypaBHE-
nuro (7).

Ilpy apcopOupy TBEpABIMKM COPOEHTAMH BELIECTB M3 KUIKHX
PacTBOPOB ClieHyeT PasiinuaTh MONEKYIAPHYIO aiICcopOuuio, Korja
copOeHT NpUBJICKAeT HA CBOIO IIOBEPXHOCTh MOJIEKYJIbl KOMIIOHEH-
TOB KUJKOU (assl, U HOHHYIO aACOPOLMIO M3 PACTBOPOB IEKTPO-
nuros. Monekynsapaas ancopOmus 3aBUCUT OT HPHPOEL copGenTa B
TOM cpejie, B KOTOPOii pacTBOPEHBI MONEKYJIBI azncopbara.

Jlns pacdera MOJEKYIIPHON afcopOumm U3 XUAKOH (a3sl Ha
TBEPIAOM COpPOEHTEe YacTO MCHONL3YIOT dMIMPHYECKOE YPABHCHUE
uzorepmel ancopbiam Opeinpinxa :

a= k" an
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I)I¢ ¢ — KOHUEHTpalug afcopdara B pacTsope;

k u 1/n — smunpuygeckue KOIQPUIHEHTEI, KOTOPBIE JIETKO O~
penersrores u3 ypasaenus (11) mocne ero norapudMupoBasHs u
HOCTpOeHUs rpaduka B KOOpAUHATAX:

{lga/lgc}.

B romonorugeckom psy MOJEKyJIspHas ancopOuus opranude-
CKMX BEIECTB (KUCIIOT, CIUPTOB) BO3PACTAET I10 MEPE POCTa JUTHHEI
yIIEBOJOPOJHON Henu ajcopbara. Ancopbuusi npd mepexone or
OJIHOrO TOMOJOra K CIEAYIOIIeMy BO3pacTaer B cpeaHeM B 1.5 pasa,
")Ta 3aKOHOMEPHOCTb HOCHUT Ha3BaHHe 1pasuia Tpaybe-/roxio s
a)IcopOIMM Ha TBEPIBIX MNaAKuX ancopbenrax. Ha MonexynspHyio
A/ICOPOLMIO BIHAIOT DOPUCTOCTH copGenta u pasmep ero nop. Ha
MCIKOTIOPUCTRIX copOenTax Habmogaercs "oOpamenue" npaBuia
I'pay6e-/Ir0Ki0: ¢ OBBILCHHEM YUCIA ATOMOB M YIUIEBOHOPOIHOM
cpebl aIcOpOUpPYEMOCTE TOMOJIOTa HE TIOBBIIAETCS, & IMOHFIKAET-
¢s1. OTO ABICHHC NOJDKHO OBITE OOBACHEHO TEM, YTO NPH YAIMHE-
MY pasMKaa MOJIEKYIbl COSAUHEHUS TPYAHEE IPOHUKAIOT B TIOPHI
ajcopbenTa.

SBnenye amcopbimu U3 KUAKOH (azbl ONMCHIBAETCH TAKKe
(pyHjaMeHTanpHBIM YpaBHEHHWEM H30TepMmbl ajcopbuun I'mboca,
RLIBEIEHHBIM TEOPETUYECKUM IyTeM. B srom ciydae Benuuuna aa-
copbumm BeniecTBa (B Moa6/M") Ha MOBEPXHOCTH pasena Ba3 060-
$HAYACTCS CUMBOIOM I' M 3aBHCUT OT PaBHOBECHOW KOHLEHTPAIME
BCIIECTBA B pacTeope (¢). YpaBHenue ['ub6ca Bripaxaer pacupene-
Jiee aacopOMpOBAHHOIO BENIECTBA MEXAY (a3oi U MOBEPXHO-
CTbIO pazgena ¢as:

. :d
r=-2d (12)

do
Bemxpauya (~~v =Gy, HA3BIBACTCH MOBEPXHOCTHON AKTHBHO-

de
cTpi0.  Mepol mOBepXHOCTHOM aKTHBHOCTY HPHMHATO CYUTAThH

do
~ )= Ga pu ycrosmm: ¢ — 0.

Ecnu BeniecTro, ancopOupysch, IOHUKAET NOBEPXHOCTHOE Ha-
TAOKEHHME JAHHOM IPaHHIGI pasjena ¢as, TO OHO MOBEPXHOCTHO aK-
TUBHO, TOBEPXHOCTHAA akTUBHOCTD Grip > 0 m agcopbuus I >0, T1.e.
UPOMCXOAUT HAKOIISHUE MOJIEKY) DTOI0 BEIIECTBA HA HAHHOM IO~
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BEPXHOCTU pasfena. VIMEHHO Takue BEIIECTBAa HA3bIBAIOTCA I10-
sepxuaocTHo-akTuBHEIME (IIAB). Ha rpasune pasgena ¢as: Bopa-
BO3yXx (ap) WK BOJA-MAcJIO IIOBEPXHOCTHO AKTHBHLIMH ABIAOT-
C5l OPraHUYEcKHe KUCIOTHY, XKUPHbIC CIHPTHL, HUTPO- U CyJbhoco-
JIEPHKAINME YIIIEBOAOPOIB!, KUPHBIC AMMIHbI, OENKH, Mbla H MOIO-
e CPejICTBA.

Ecnu Bemecrso Hpy BBEICHMH €0 B PACTBOP IOBBIIIACT IIO-
BEPXHOCTHOE HATSKCHHE JAHHOW IIOBEPXHOCTH pasnena Qas, TO
OHO TIOBEPXHOCTHO MHAKTUBHO; IOBEPXHOCTHAsA aKTHBHOCTE Ga<0
u agcopouus I'<0. Ha rpanuue pasaena Boga-Bos3yx (ap) wid Bo-
Ja-MAacj0 MOBEPXHOCTHO-HEaKTYBHBIMH BEIeCTBaMHU OyayT MUHE-
panbHBIE COJIH, KHCIOTHI, OCHOBAHUS.

3aBHCHMOCTE MMOBEPXHOCTHOI'O HATSHKEHHs PAacrTBOpa OT KOH-
HEHTPAIMK [OBEPXHOCTHO-aKTUBHOTO BEIIECTBA BBIPAXKACTCA M-
nupuycckum ypapaeHuem llnmmxosckoro:

Ao = o,-0=A In (1+kc), (13)
IlE o, U o — IHOBEPXHOCTHOE HATHKECHUE YUCTOIO PACTBOPUTENA H

PacTBOpa, COOTBETCTBEHHO, HA IPAHHUNE C BO3LYXOM (apom pac-
TBOPHUTENA);

A — KOHCTaHTa, Mar0 H3MEHSIOMAsCA AT PA3HEIX BELCCTB;

k — unpuBHyalibHas KOHCTAHTA, XapaKTepu3yrouias NoBepx-
HOCTHYIO aKTHBHOCTE BEIIECTBRA;

¢ — KOHIIEHTpalHs BeleCTBa B pACTBOPE.

Vpasuenne ancopOuun I'm66ca, BRIBEACHHOC Ha OCHOBE Tep-
MOJHHAMMYECKUX TPEICTABICHU, U 3aKOH MOHOMOJICKY/ISPHOU al-
copOuuu, oTKpsITHH JIPBHIMIOPOM, B CBOEH CYIHOCTH TOXIECTBEH-
pel, OHM BBIP@KAKOT PpacIpesieleHue IOBEPXHOCTHO-AKTHBHOIO
BEIIECTRBA MEXLy 00beMOM OHOM U3 (a3 i Mex(hasHOH NOBEPXHO-
CTBIO. YKa3aHHOE OOCTOATENLCTBO JIETKO INOATBEPAMTL TEM, 4TO,
noJb3ysch ypaBuenueM [IHIIKOBCKOro, MOXHO NEPEHTH OT ypaB-
nenus I'n60ca k ypasaenuro JIsurmropa.

Crpoenre MOBEPXHOCTHOIO aJCOPOLMOHHOIO MOJCKYIBIPHOrO
ciog 6o n3ydeno Jvarmropom u [NapxuncoM. OHM noKaszanu, 410
MOJIEKYTTBl TIOBEPXHOCTHO-AaKTHBHBIX BEIIECTB ACHMMETPHYHBI H
COAIEPKAT B CBOEM COCTaBE XOPOIIO TMAPATUPYIOMYIOCS HONAPHYIO
rpynny (-OH, -COOH, -NH,, -NO,, -SO;H) u senomsipuy:o (He-
TUJIPATHPYION(YIOCS) — YIJIEBOJOPOJHBIC panukansl. Takue mu-
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(pmupHBle (T.€. CKIOHHBIE OJJHOBPEMEHHO K B3aWMOJEHCTBHIO C BO-
JIOH 1 C HENOMAPHEIME CPeJaMU) MOJIEKYJIB, Ionafas Ha HOBEPX-
noctes paszpena (a3, OpUEHTHPYIOTCA TaM OIPEAENICHHBIM 00pa3oM:
HONApHAS THAPO(QUIBHAS TPYIIA OPUEHTUPOBAHA B HANPABICHUU
BOJIBI M B3aUMOJIEUCTBYET ¢ Hel, a ruApodobHas — B CTOPOHY He-
HOJSAPHOK cpelibl. 1ToBepXHOCTHAS aKTHBHOCTL TAKMX MOJEKYI 3a-
RHCUT OT JIIMHBI YEIEBOAOPpOIHOro pagukana, ITo npasuiay Tpay6e-
JUOKIIO B TOMOJIOrMYECKOM PAY KMPHBIX KHMCIOT WM CIIMPTOB HO-
BCPXHOCTHAS aKTUBHOCTb COCIHMHEHHUH pacTer, yBeAHUMBaiCh B 3,2
pasa ¢ Kaxaon noeoi rpynnoii -CH,. Ilpasuno Tpay6e-/lioxno co-
(UIOJaeTcs  TONBKO U1 BOJHBIX PACTBOPOB IOBEPXHOCTHO-
AKTHBHBIX BemecTB. [l HEBOIHBIX PACTBOPOB HTHX K€ BELIECTB
nabnronaercsa "obpanienwe’ npasuna. IpH JOCTATOYHO OONBILIONH
KOHICHTPAMKI [TIOBEPXHOCTHO-aKTMBHOTO BEILECTBA B PACTBOPE Ha
OBCPXHOCTH pasjiena (HOPMHUPYETCA HACHILEHHBIA MOHOMONEKY-
wipubi ol IIAB, B xOTOpOM MONEKYNB! OPUEHTHUDPYXOTCA Hep-
NCIUKYIAPHO HOBEPXHOCTH.

Muorue HepaCTBOPHMBIE B MaJIOPACTBOPHMBIE AUPUILHBIE CO-
C/IMHEHMS TIPH HAHECEHHH HA IOBEPXHOCTH BOIBI CAMONPOM3BOIIb-
110 PACTEKAOTCS 110 HEeM, 00pasys Ype3BplYalHO PACTSANYTHIE IIICH-
KM, B KOTOPBIX IOBEPXHOCTHO-aKTUBHBIE MOJICKYJIBI BEXYT ceGsi 1mo-
/0OHO MOJIEKyJIaM IBYXMEPHOI'O rasa (Takoro rasa, y KOTOPOTO
MOJICKYJIBI IEPEMEIIAIOTCA B IBYX HampasieHusx). B saBucumoct
O IPAPOABI BELIECTBA [IOBEPXHOCTHBIE IUICHKU MOIYT OBITH ras3o-
OOPA3HBIMA MM KOH/JICHCHPOBABHBIMM (KUIAKUMH U TBEPBIMH).
I'a3000pasHbie IIEHKH 06pa3sylOT HU3KOMOIEKYIAPHBIE KUCIOTEHL,
CUMPTHL M aMuHBL. KOH/IGHCHPOBAHHBIC IUICHKH XAPAKTEPHLI A
KOMIIOHEHTOB € [UIMHHOHN YTIeBOJOPOAHON IeNbio (Y4UCI0 aTOMOB
yrnepona B uerd >20). Pan BenecTs, manpuMep, Mblia, Oenku
(popmupyror reneobpasHbie NOBEPXHOCTHBIE IUICHKH GOJBINOM
HPOUTTOCTH.

K iienKam MOXHO IPUMEHUTL YpPaBHEHHSA COCTOAHHS, AHAJIO-
I'MMUbIC YPABHEHUAM COCTOSHHA ra3a. Ilpu o4eHs MapiX KOHLICH-
Tpaunsx, korja xounentpaiwma IIAB ¢ npubmmkaercs x Ac, ypas-
nenue 'ubbca nepexomut B ypaBHeHUe: Ac=c,-o= RT I = 7,
Pasnocrs Ao aHanorudHa BENHYMHE JAABIEHUS B IOBEPXHOCTHOM
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cioe Mg, a I' = 1/sy, TA€ Sy — MIIOMIaN b, 3aHUMAEMAA OJHUM MOJIEM
aAcOpOHpPOBAaHHOrO BEUICCTBA B [IOBEPXHOCTHOM cjioe. B pesynbra-
Te u3 ypasdenus ['u60ca momyyaeM ypaBHEHHUE: TSy, = RT, KoTOpOE
ABIAETCA NBYXMEPHBEIM aHaJOrOM YPaBHEHHS COCTOSHHSA UACANIb-
HBIX 13308, Takum 06pa3oM, MOXKHO CUMTATh, YTO MPH MalbiX KOH-
LEHTPALMAX MOJEKYNBl a/ICOPOMPOBAHHOTO BEIIECTBA HAXONATCS B
IIOBEPXHOCTHOM CIIO€ B COCTOSIHUY, OIM3KOM K UACANBHOMY rasy.

K npoueccam agcopOnuy OMu3Ky ABICHHUA CMAYUBAHUSA, KOTO-
phle XapaKTepu3yoT HHTEHCUBHOCTh B3aMMOJIEUCTBUS MEXY MO-
NeKyJaMd  pasiuuHbIX  BemecTB. CMauuBaHME — 3TO (M3UKO-
XMMHYECKOE ABIEHHE CAMOIPOM3BOJIBHOTO YBEIIMYCHMSA IUIONIAN
KOHTAaKTa >KHAKOCTH C IOBEPXHOCTBIO TBepaoro tena. CreneHb
CMAYUBAHKA MOBCPXHOCTH JKHJIKOCTBIO ONPEAETIAECTCA KOCHHYCOM
KpaeBore yria cMmauusaHus (). EciM KOCHHYC KpaeBOro yria
Gonpine Hys (6 < 90°), TO KUAKOCTH CMAYUBAET TBEPAYIO IOBEPX-
HOCTb. TBEp/bIE TOBEPXHOCTH, KOTOPhIE CMAYMBAIOTCSA BOJOW, Ha-
3BIBAIOTCH THAPOGMIBHBIMY, MOBEPXHOCTH, HE CMa4MBaIOIIUCCH
BOJO# — ruapodobupivu. TIpuposy TBEpAOH MOBEPXHOCTH MOXKHO
HM3MEHMTh, IIPEBPATUB €€ U3 ruApodIIbHOH B ruapodobuyo (1po-
necc ruapodobuszanum), ¥, HaoGopoT, ruAPoPOCHYI0 MOBEPXHOCTE
crenars rugpoduibHoil (npouece ruppodumuzanun). Usmenenue
CIIOCOOHOCTH CMaYMBaThLCS KUKOCTHIO JOCTHracTCa aAcopOIHOH-
Holt Moaudukamued nosepxHoctd. B xadecTse rujipododusupyo-
[IAX BEIIECTB UCHONBL3YIOT MbLIA TSKENIBIX METANI0B, KPEMHHIAOD-
FAHWYECKHE COEJUHEHUS; THAPOQUIH3NPYIOUHX — MblIa HATPHS 1
KaJtusl, CalloHyH,

TTonsapusie aacopOEHTH — MINHEL, CUIMKATeNb, aOMOIeb, Le-
OJIMTHI — XOPOIIO CMauuBaroTes Bojol. OHu nyyme ancopOupyroT
ITAB u3 yriieBOAOPOAHBIX CPEM, NOTOMY MTO B3aHMOJAEHCTBHE Me-
KLY TIONAPHBIM aiCOPOCHTOM H YITIEBOJAOPOHOM CPEOl He3Ha H-
TeapHO. [IOHATHO, YTO HEMONAPHLIC acOPOCHTHI (HanpuMep, aKTH-
BUPOBAHHBIA YTons, TAJbK ¥ Jp.) Jydmie afcopOupyroT ruapodos-
HEIE BEIECTBA U3 BOJAHBIX PACTBOPOB.

PaccMOTpuM Teneps MpoOLecchl HOHHOM ancopOimu. Ocoben-
HOCTBHIO HOHHOM agcopOuuu sBILETCS ee CeJIEKTUBHOCTh. M3bupa-
TeJpHasd aCcopOuMs OJHOTO K3 MOHOB 3aBUCHUT HE TOJBLKO OT €ro
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[PUPOJIBL, HO M OT CBOMCTB ancopbenTa. AICOpOeHTHl MOTYT UMETh
Ha CBOEW IOBEPXHOCTHM IOJAPHBIC IPYHIBI (OCHOBHBIE WIH KHC-
neie). Ilpu apcopOuuu U3 pacTBOPOB dNEKTPOIATOB BO3ZMOXKHE 06-
MeHHas aacopOuus Mexay ancopOeHTOM M pacTBOpoM. Ancopben-
THI, XapaKTrepu3yeMble OCHOBHBIMM cBOMHcTBaMu ((epporens, anko-
MOT€lb), OTAAIOT B PacTBOp rUapoxcuanyio rpynny -OH u ee me-
CTO 3aHMMAET aHMOH M3 pacTBopa. ANCOpGEHTHl ¢ KUCIOTHHIMU
CBOMCTBAaMH (CHIMKaIe/lb, NIPHPOAHEIE IVIHHEL, KPEMHHEBEIE KHCIO-
ThI) CIIOCOGHEI K 00MeHy kaTnoHOB. CyIIEcTBYIOT Takxke amdoTep-
Hbie copOenThl (6enKy, AMOMOCHIIHKATEL), COpPOIMHOHHAA CrIoco6-
HOCTB KOTOPBIX 3aBHCHT OT KUCIOTHOCTH cpensl. [Ipomeccs non-
HOM copOuuu (MOHHOTO 06MEHA) IIHPOKO UCTIONB3YIOTCS B XHMHHU U
XAMHYECKON TEXHOJIOTHHU Ul OYHCTKH BOJBI H JIPYTHX PACTBOPH-
Tenel 0T HexeIaTeIbHBIX IPUMECEi.

AbcopOuus

Abcopbyus — 3TO MPONECC HOITIOIEHUA BPEAHBIX TIPHMeceH
U3 OKPYKAKOIEH CPEeIbl: XKMAKOH WIH ra3o06pasHoii. B ornuuune o
ajacopbuuu, Korja morionaeMoe BEIIECTBO OCTAETCA B TOBEPXHO-
CTHOM Cllo€e ajicopOenTa, Ipu abcopOumy NOrIOUIEHHE IpuMeceit
IPOUCXOAMT IYTEM UX PACTBOPCHHS BO BceM oObeme abcopOenra.

B kauectse abcopOGeHTOB B GOIBIIMHCTBE CILYYaeB UCIOIbL3Y-
10TCS XKUJKOCTH, COCTAB M CBOMCTBA KOTOPBIX CHENUAILHO MOAOU-
PArOTCA B 3aBHCHMOCTH OT COCTaBa U KOHIECHTPAUMH TOTJIOIAEMBIX
npumecei. Ho wnorna ucnone3yrorcst u Tepaple abcopOeHTH!, B
YIOM Cilydae 0OpasylOTCs TBEPHBIC PACTBOPHI MpUMecel B abcop-
Ocure. Teepaple aOCOPOCHTHI IPUMEHSIOTCS B TEX CIYJasx, KOria
paznenenue xuaxux das abcopbenra n abcopbara 3aTpyHUTENEHO
HIIM HCBO3MOXHO. TBepspie abcopOeHTHI, Tak Jke Kak ¥ aacopben-
ThI, JTOIDKHBL 00J12J4aTh BHICOKOH IOPHCTOCTBIO, MEXAHHYECKOI poy-
HOCTBIO YaCTHL M XMMHYECKOH YCTOMYMBOCTBIO B YCIOBHAX IPO-
1ecca NOTrJIOICHHS.

ABcopOunonHas akTHBHOCTE HE SIBISETCS Crenu(HUIecKnM
cBOHCTBOM abcopOeHTa, HO OHA 3aBHCHT OT €r0 XUMHYECKHX H (H-
sndeckux cpoiicts. C yyeToM xapakrepa Cuil B3aUMOZCHCTBUS Me-
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K1y abcopbenToM 1 abcopOaToM mpoLecchl abCopOLHH MOXHO pa3-
JAEIUTh HA JBC IPYIIIHL.

Xumuueckasn abcopbyus, KOTJa Ha MOBEPXHOCTH abcopOenta
POTEKACT XUMHUYECKas peaKkuus ¢ oOpazopaHreM Oe3BPENHBIX HPO-
AykTos. Hanpumep, OKHCIIBL 830Ta B OTXOAIIMX ra3ax HOIIOIAI0T-
Csl BOJHBIM PAcTBOPOM KapGamu/ia, 4 3aTeM B 00beMe KuAKoH (pasbl
NPOTEKACT PeaKUMIL:

3NO, + 2CO(NH,); = 3.5N, + 2CO; + 4H,0.
O6pazyroumecs Ge3BpeIHbIE ra3bl MOTYT OBITH BRIOPOLICHEL B aTMO-
cepy.

Dusuxo-xumuueckas abcopoyus, KOraa BPEAHbIC PHEMECH II0]
HefcTBUEM BaH-JIeP-BaalbCOBBIX CHII PACTROPAIOTCA B XUIKOU MM
TBep/I0H cTpyKType abcopbenTa.

Iportece abeopOuyu npoteKaet B ase craauy. Ha nepsoii c1a-
JUUH TIPOMCXOJTUT aACOpOLMs IIPUMECH HA MOBEPXHOCTH abcopOeHTa,
Ha BTOpO# — pactBopenue 1 auddysus npumeceil BIayOb ero crpyk-
Typel. JluMuUTHpYIOMIEii CKOPOCTh Ipolecca B LHEIOM ABJIAETCH BTO-
pas cramus. YToObl ee YCKOPHTL HEOOXO/MMO Pealu30BaTh 1Ba yC-
TOBHA.

Bo-nepBbix, 00beM abcopOeHTa JODKeH HHTEHCUBHO NepeMe-
MHBATHCA. ITOr0 MOXKHO JAOOUTHCS KaK IPUHYAUTEIBHBIM [IepeMe-
[IMBAHUEM C IIPUMEHEHHEM MEIIAaJoK M APYruX HepeMelIHBarOIMX
yerpoiicTs, Tax n 6apGoTaXeM ra30Boro IOTOKa Yepes CIOM KUJIKO-
ro abcopOenra. [lepeMeIIMBAHHE MOXHO OCYLIECTBIATE TAKKE B
poTHBOTOKe abcopbenta u oummaeMoil (asel (KUAKOHA Wi raso-
00pa3Hoii) B YCIOBUAX TypOYJEHTHOIO IBUKCHMS.

Bo-Bropbix, aGcopOeHT JomKeH OBITH MAaKCUMAIBHO JUCHEP-
TUpOBaH C TEM, YTOOHI €ro MOBEPXHOCTH MHOTOKPATHO IPEBANMPO-
Bajia Hajl TOIIMHON cios KUAKoi dasel. IT0 OOBIYHO JOCTHIACTCA
B YCIOBMAX NPOTEKaHUs aOCOPOUMM B KONOHHAX KAaK TapeibyaThIX,
TaK ¥ ¢ HACAAKOW pa3ny4HOro THIIA.

ABcopOrus ABJAETCS BaKHEHIIeH cTajuedl NPaKTHYeCKH No-
6oro XMMHIKO-TEXHOJIOTUYECKOrO HpOIecca, B TOM HHUCIIe M CKMIa-
HUsS IPHPOAHOTO OpraHUYecKoro Tornmsa. Ha cOBpeMEeHHbBIX Npei-
NPUATHAX YIE/bHBIC 3aTpathi HA abcOPOLMIO JOCTHTAIOT JIECATKOB
NPOHEHTOB OT UX obmiedl BenwuMHbl. B CBA3M C 5THM, buzuko-
XUMHYECKHE UCCISHoBaumMsa B 00nacTdH abCcopOumMu COBPEMEHHBIX
KAMHUKO-TEXHOJOTMYECKUX CUCTEM ABJIIFOTCH BECHMa aKTyaNbHBIMM.
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Anresns

AOze3us — 31O UPUIMIIAHAE TBEPABIX YACTHI IBLTH M TOPOII-
KOB HUIM KalieJICK XUJIKOCTEH K HOBEPXHOCTH TRepApIx Ten. [Ipuu-
HaOIee BENIECTBO HA3BIBAETCS a02e3u60M, @ BEIECTBO, Ha NOBEPX-
HOCTH KOTOPOr0 KOHICHCHPYETCS aAre3uB, — MOON0XCKOU. B Tex-
HUKe HaCTO MCHOMB3YIOTCS POUECCHl HACTAHBAHMS [UICHOK, XHMH-
YECKUM COCTAB KOTOPBIX COOTBETCTBYET COCTABY MOMIOKKH. Takas
PasHOBHJIHOCTD aII€3UH HA3BIBACTCH KO2E3UECIH.

Crutbl cBA3HM MEXJTY aIre3uBOM M [OBEPXHOCTBEO KPHCTAIIH~
MECKHX Tell UMEIOT YHCTO (PUIMYECKYIO IPUPOLY: ITO UM INEKTPO-
CTaTAYECKOE NPUTKEHUE TOBEPXHOCTHEIX 3apsjioB, WIM KaIlui-
JitpHBle Cunbl cueieHns. [IpounocTs cBA3CH anekTpocTaTHYECcKOH
HPUPOIBLI MOXKET OBITH OY€Hb BENUKA: JOCTATOYHO BCIOMHUTD, KAK
TPYAHO OTOPBATH COCYJIBKY OT KPBIIIH MM OTYUCTUTH IIPUIOPEB-
HIYIO KacTPIONIIO,

B HeKOTOpBIX ciiyyasix anre3us COHPOBOMKAAETCS XUMUYECKOM
|3caKuHeﬁ MEXIY aJre3suBOM M NOANOXKKON C YACTHYHON 34MeHOi
bonee cnabeIx aJre3NOHHBIX CHJI CUCIUICHHS Ha 0o0jee TpOYHbIE
XHMHHYECKHE CBSI3H, OJJHAKO 3TO YK€ BTOPHYHBIH [IPOLECC, KOTOPHI
TAMHHACTCS 1I0CIIe TOTO, KAaK Ha MOBEPXHOCTH MOJIOKKH 00pa3osa-
I1aCh IUICHKA aJITe3HBA.

Pasnuuaror npa Tuna axre3ud. IlepBulif Tum — OpAMOH KOH-
VAKT MEXJLY TBEPALIMU TIOBEPXHOCTAMY KPHCTAINA U IPHIIMIAIO-
NCH YacTHIbL. TIOCKONIBKY 3TM NMOBEPXHOCTH HMEIOT IIEPOXOBA-
fOCTB, MOCTONBKY CHENIEHHE OCYIUCCTBISCTCA JIMIb B OTACIBHEIX
roukax. B aTom cinyvae cymmapHast IIoma/ b KOHTaKTa IPUTHITIIeH
"ACTHOBL M I'PAHM KPUCTA/UIa Majla M NPOYHOCTH BO3HHKAKOIIEH
visrin Hesenmka. OnHako, nocite oOpasoBaHMs TaKOrO CUEIUIeHUs
I HACTCA PACTEKAaHUWE aAre3mBa IO HOBEPXHOCTH TpaHeidl Kpu-
CTAJLIOB, B PE3YILTATE KOTOPOTO CYMMAapHAs IIOINAAL €IUHHYHBIX
KACHHMH CYINIECTBEHHO YBEIMYMBACTCS. B HEKOTOPBIX CIIydasx mo-
“Yetitble KOHTAKThl TIOCTENEHHO NpeodpasyroTcs B IPOYHbIE (aszo-
tiie (KPUCTAIDTMYECKUE “MOCTUKH). ‘

Pacrekanme npunMmmux 4acTHi 0OYCIOBIEHO TEPMOIHHA-
MH1CCKOM HEOOXOAMMOCTBIO YMECHBIICHHUS YHECILHOR TOBEPXHOCTH
M, COOTBCTCTBEHHO, BHYTPEHHEH 3HEPIHH CHCTEMEl HOIJIONKKA-
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anresus. OHAKO JUIA €r0 OCYLIECTBICHHA HE00X0MMa T0CTATOUHO
. BBICOKAA MOJ(BHIKHOCTD IIOBEPXHOCTHBIX CIOCB YaCTHIL (fmeKyuecmy
marepuana). B dusnke TBepHoro Tena cHOpMyIHPOBAHO CHELYIO-
[ee yCIOBUE Hayala TEKYy4YecTH: TEeMIIepaTypa BEIecTBa JO/DKHA
Grith: T =0.6 Ty, roe Tyy— TemMueparypa ero miaBieHus 10 [IKa-
ne Kenoeuna. Benu BemiecTsa, OOPasymIIHE paccMaTpuBacMyro
CHCTEMY, B TOM WM WHOH CTENEHH PaCTBOPHUMBL APYI B Apyre, T.C.
06pas3yroT B IPUIIOBEPXHOCTHOM CJIO€ TBEP/blil pacTBOP, TO BOIH3H
TOYKY KacaHus (POPMHUPYETCs DBTEKTHYECKas CMeCh, TEMIeparypa
[UIABJICHHS KOTOPOH MOIDKHA OBITH cylnecTseHHo Hibke. Hepenxu
clyuau, Koraa nonmxenue A7, COCTaBIAeT 100-200 K. 2t0 cy-
mecTBEHHO obneryaer obpasosanue (pazoBbIX KOHTAKTOB.

Toukn NEPBUYHOTO CHEIUIEHMs — TO aKTHMBHBIC HEHTPHI MO~
BEPXHOCTH, CBA3aHHbIC, B OCHOBHOM, ¢ Je()eKTaMH KPHCTAIIINIe-
CKO CTPYKTYpBL. B 3TOM aaresus HOXoxa Ha aacopouuo. Jlebext-
HOCTb IIOBEPXHOCTHOM CTPYKTYPHI U €€ MOJsprU3anms 1o IeACTBHU-
eM HEKOMIICHCUPOBAHHBIX IIOBEPXHOCTHBIX 3JIEKTPOCTATHIECKUX
3apsi/I0B 3aBUCHT, BO-TIEPBBIX, OT DHEPIHH H CTPOCHHA KPHCTaIIH-
YeCKOM pEelIeTKH, KOHIEHTPAMH M BHJa CONCPKAIMXCA B KpH-
cranie mpHMece# M ycnopuil oOpaszoBamua kpucraia. Ilosromy
pasIMYHbIe KPHCTAUIMYECKHAE BEMIECTBA O0NafatoT pasHOH ajre3n-
OLHOI aKTHBHOCTBIO. OCOGEHHO BBICOKON ajaresueii o0nafalor Me-
Tannpl BCAEACTBUE MX BHICOKOH momipuayemoctd. Cpenu rux 60-
Jiee aKTUBHBI CTAlh M MHOTHE CILIABEL, MEHEE aKTHBECH aJIIOMUHUM,
YTO, CBA3aHO ¢ 00PA30BAHMEM Ha er0 HOBEPXHOCTH Cabo HOMIAPH-
3yeMO# NIICHKH OKCHIA aXOMVHUL. Kpaiine Manoit anre3noHHOA
AKTUBHOCTBIO XApAKTEPH3YIOTCH NOJIMMEPHBIC MaTepHalbl, HAChl-
[ICHHbIE YIIEBOAOPO/IbI, HEKOTOPBIE NPUPOIHBIC MUHEPAIb! (ma-
NpuMep, TalIbK).

BTopoii THI ajre3uy — NPUIMIAHHE Yepe3 HKUAKYIO IIICHKY.
OH xapakTepeH Ui TeX CIy4aeB, KOrla Cuiia aJre3HOHHOIO Clell-
JeHHs HEJOCTATOYHA JUIA yAEPIKAHHs [PHIAKIIAIOMEN JacTUIbl Ha
TIOBEPXHOCTH KpUCcTamta. OJJHAKO, €CIM B HPHIIOBEPXHOCTHOM CJI0€
pMeeTcd IUICHKA aCopOUpOoBaHHON BOJLI KK xakoi-nmbo Hpyroi
SKUJIKOCTH, CMAYUBAIOIICH KaK MOBEPXHOCTE MOJIOKKH, TaK U camy
OBUIMHKY, TO B TOYKE HX KacaHus oOpasyroTcs BOTHYTBIC MEHHUCKH
¥ CHABl KaIWIAPHOTO CLEIVICHMS YAEPKHBAIOT YacTHIy JO TeX
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1P, IOKa aJre3UOHHbIE KOHTAKThI He Hpeo0pasyrorcs B (ha3oBble.
I3 'reXHONOrMYECKUX NMPONECccax MHONAA UCTIONB3YIOT CHELMaIbHbIE
KWJIKHE COCTaBbl (KiIeH), obecrnednBaroime 6oee nNPoYHbIC ajre-
'SHOHHBIC CBSI3H.

B oTnuaue ot copbuuu ajre3ns u Koresus SBIAIOTCH HEOOPa-
TMMBIMHE TIporieccamu. X HeoGpaTHMOCTh CBA3aHA ¢ 0COBEHHOCTS-
MH MCXaHH3Ma 00pa3oBaHMs IUIICHKH ajre3uBa, KOTOPOE COIPOBO-
AJIACTCS HEOOPATHMBIM M3MEHEHUEM KPHCTAININYECKOH CTPYKTYPHI
HOJUIOXKKH, HEOTHOPONHOCTBIO €€ MOBEPXHOCTHOM SHEPTHU U pac-
HPEISISHUS JIEKTPHIECKHMX 3aPALIOB HAa FPAHsSX KPUCTAILIOB.

BOIPOCBHI JUIsI KOHTPOJILHOI' O 3AJTAHUS

. Yro Takoe pucnepcuocTh Marepuanos? Kak KONMYECTREHHO Xa-
pakrepusyercsa crenenb aucuepcroctu? Yro takoe muddepen-
HHANBHAY M MHTErpanbHas QyHKIMKM pacupeneseH s YacTHIl 110
pasmepam?

. Chopmymupyiite momsTua: mucnepcHas (asa, JUCICPCHOHHAS
cpena u jucnepcHas cucrema. Manoxure iacCHOUKanmIo auc-
[EPCHBIX CHCTEM IO BEMYMHE CPEOHHX PAa3sMEPOB JHMCIEPCHBIX
yacTull. YTo Takoe komnonmHas cucrema?

3. Hsnoxure KIacCUPUKALMIO JMCIEPCHBIX CHCTEM TIO arperaTHo-

MY COCTOSHHIO JUCIEPCHBIX (a3 U [UCUEPCHOHEIX YaCTHIL.

4. Ur0 NOHMMAETCS IOL TePMHHOM YyjenbHas MOBEPXHOCTH IIO-
powkoBuAHEIX MaTepuanos? Kak ona onpenensercs skcnepu-
MEHTaJIBHO M B KAKUX eIMHALAX OHA BHIPAKaeTCs?

5. lpusepure obbacnenne nousTuil suodwisaas u muododobuas
aucnepcupie cuctemsl. Yem o0ycnosieno paznuuue B UX CBO#-
cTrax?

6. UTO NOHUMAETCS [OJ] TEPMHUHAMH TIOREPXHOCTHAS SHEpPrus U no-

BepxHocTHOe HaTsmxenye? Kak cBasabbl Mexy coboif moBepx-

HOCTHas JHEPrud H paboTa JAUCIIEPTHPOBAHKS MAaTEPHATIOB LPH

Apobnenun u nomorne? YeM OTIMYAIOTCS APYT OT APYra MOBEPX-

HOCTHPIC S9HEPI'HH T'a30B, KUAKOCTEH U TBEPABIX Ten?

7. Hannmmre ypaaenue 1 3ak0Ha TepMOIMHAMUKH IS KOJLIOM/I-
HBIX CHCTEM.

t—
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8. Uem 00YCAOBICHB! PA3HU4YHA B IOBEPXHOCTHOM HATSDKEHHUH XKML~
KHX, TBEPABIX M METAUITYECKUX CHCTEM?

9. Yro NOHHMAETCs IHOJ TePMHHAMH aacopOIMs, XeMocopOuus M
copbrus?

10.Kax 3aBHCUT BeId9HHA COPOLAY OT TEMIIEpaTyphbi?

11 Hanunmre SMIAPEYECKOe YPABHCHHE U30TEPMBI aCcOpOLMH 110
dpeiinanuxy. Kak onpenenuts ero KOHCTAHTBI HCXOMA M3 DKC-
IEpPUMEHTAIBLHBIX JAHHBIX ?

12.Hanmmure yparHeHue M30TepMbl ancopbmun Jlanrmropa. Kak
ONpEIEIATS 3 U kK rpaduyueckum crocobom?

13 TIpuBeaure ypaBHCHHE H30TEPMbI aacopOLMK I'n66ca. Jna xa-
KHX TCTEPOrEHHEIX CUCTEM OHO mpuMenserca? Kakas cBfA3b Cy-
lecTByeT Mex Ly ypasHenusyvu I'n66ca u Jlonrmiopa?

14. Y10 HA3BIBAETCH IOBEPXHOCTHON aKTHBHOCTBIO, ITOBEPXHOCTHO-
AKTUBHEIM BerectoM? KakuMuy CBOMCTBaMHM 00NajaoT IOBEPX-
pocrao-akTuBHble BemiectBa ([TAB)? Kakoe cTpoecHue uMeroT ux
monexystei? [lpusenure mpumepst [TAB.

15.9ro0 mHasmmBaoT 0OMeHHOM ancopOumert vonos? Kakue seniecrsa
HA3BLIBAIOT MOHOOOMEHHMKAMY, KaKoBbl UX pasHosuaHOCTH? [lpH-
MEHEeHHe HOHHOro 06MeHa B TexHuKe. VIoHOOOMEHHBIE MEMOpPaHbI.

16.KakoBbl 0COBEHHOCTH aCOPOIUM MOHOB TBEPIABIME aJcOPOECH-
Tamy w3 pacTBopos dnexrponuToB? Chopmynnpyire NpaBuiIo
Ilecxosa-Qasca.

17.0xapakTepusyiite noHsTH JupdepeHumanbHas U HHTEIpaib-
Has TeioTa axcopOrMu rasoB TeepasiMu aacopbemtamu. Kax
OHM 33BHCST OT KOJNHMYECTBA aICOPOUPOBABHOIO ra3a?

18.9t0 Takoe mpouecc abcopOuuHM ¥ 4YeM OH OTIHYAeTcs OT aj-
cop6umn ra3os u napos? Turibl abcopOLMOHHBIX POLIECCOB.

19.Yro Takoe Npoueccs aare3su U KOre3uu 1 4eM OHH OTIHYar0TCs
ApYT OT Jpyra u OT mporecca afcopbuun? Yro HaspBaeTcs an-
Te3MBOM H [10JUI0KKOM?

20.Yto TaKoe Ipoiecchl OBEPXHOCTHOH AudPy3nu M pacTeKaHus
10 noBepXHOCTH TBepaoro Tena? VX repMoauBaMuyeckoe 060c-
HOBaHUE. :
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JIEKTPOKMHETUYECKUE CBOVICTBA
KOJUVIONMJIHBIX CUCTEM

KonnouaueiM cucreMaM CBONCTBEHHBI SBJCHHS, HA3HIBACMBIE
MICKTPOKHHETHYECKUMY, — 3TO 3IEKTPOodOpes, 2IEKTPOOCMOC, I10-
rCHnHajL TeYSHUS W IOTCHIMAT OCAXKIEHHA, CYIUHOCTh KOTOPBIX 3a-
WIOMACTCA B IBHOKEHHM JUCTIepcHOR (Baspl M IHCHEPCHOHHOM cpe-
ML 10OJ{ ICHCTBAEM BHEIHETO JJIEKTPHHECKOro nons. [lpu usyuye-
NN Marepuana JAHHOre pasjfena HeoOXONMMO YuUuTHIBATL, YTO
WICKTPOKHHETHYECKHE CBOMCTBA J{UCIIEPCHLIX CHCTEM SIBISIOTCH
¢HCNM(QUYHBIME TOJNBKO A7 KOMIOMAHBIX CTpykTyp. Heobxommumo
HOLSATE, YTO SIBJBIETCS IPUYHHOMN ITOSABICHHUS TUX CBOMCTB, U Pa3o-
LPATHC B CTPYKTYPE KOJUIOMIHBIX YacTull ¥ Munewl. Ilpu nojro-
torke 00paTHTE BHUMAHAE Ha COBPEMEHHYIO TEOPHUIO CTPOCHHMS
JIDOU, a TaxKe Ha TEOPETHYCCKUM CMBICI TAKUX TIOHATHH, KAK JJIeK-
TPOXHMHYECKUH [IOTEHIMAT IOBEPXHOCTH (o U NOTEHIMA aicop6-
uummor)o Cl0s (ANEKTPOKMHETHYECKUN OTEHIMA HIIH TOTSHIMAA
Hirepua).

JBoitHo¥ 3aexrpuyeckuii cxoii. CTpoenue Mune

DINEKTPOKHHETHIECKUE ABIEHHSA OOBICHAIOTCA HAMYIHEM BOH-
noro onextpudeckoro cnog (JIOC) Ha HOBEPXROCTH KOJIOMIHOM
"HICTHIBL, HEPACTBOPMMOHN B AMCIIEpPCHOHHOM cpexpe. Jucuepcusie
“ICTULBL PA3IIMYHBIX MATEPMAIIOB, HAXOSCh B HOHOICHHBIX [OJISApP-
1eIx cpefax (BoJa, CIMPTEI, BOAHO-OPraHHYECKUE PACTBOPHI), IPH-
OLPCTAIOT IOBEPXHOCTHBIA 3apsjl BCHNCACTBHE CEJEKTHBHOW aj-
COPOUMHE MOHOB 3JIEKTPOIMTA, NPUCYTCTBYIOIIEro B AHCHEPCHOH-
noii cpepe. IlpuynHaMu BO3HUKHOBEHHS NOBEPXHOCTHOTO 3apsijia
MOI'Y'T OBITh Tarke 00pa30BaHME MOBEPXHOCTHBIX HOHOI'GHHBIX CO-
CAMNCHAR M OpMEHTanus aAacopOHpoBaHHBIX Monekyn IIAB Ha
pannne pasgena. B yrineBomoponHbIx cpeqax AucnepCHbIe YacTH-
LI TAKKE 9acTo NPUOOPETAIOT 3apsal] BCICACTBUE OPUEHTAIMH 110~
ISPHBLIX MOJIEKYJT BOIbI (JIUIIONEH) HA TPaHULE: YaCTHIIA — YIJIEBO-
JOpOALAs cpeaa.

B xypce dusnyeckolt Xxumuu B pasiiene «3NeKTPOXHMHUL) pac-
CMATPHBAJICS JBOMHOM DIIEKTPUYECKUIA CIIOM, BOZHUKAIONIMIA HA Me-
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TAUTHYECKOM JJIEKTPOAE, MOMEIIEHHOM B PAacTBOP IJICKIPOIHATA.
ViccrenoBanus 3NEKTPOKMHETHICCKUX SBJICHUHA JIMCTICPCHBIX CHC-
TeM OpEBEnH K BhIBOAy, 9T0 JIDC 0bpasyercs He TONHKO Ha I10-
BEPXHOCTH META/UIa, HO M HEPACTBOPHMBIX IMCIIEPCHBIX TACTHL. B
pesynpTare U30HpaTENBHON aAcopOUUH HOHOB OQHOIO INEKIPHe-
CKOTO 3HAKA UX 3apANOB HA MOBEPXHOCTHM YACTHII, OHU OTTAIKHBA-
IOTCS APYT OT Apyra. JTO Olpenenser yCTOHIMBOCTE KOMIONAHBIX
PacTBOPOB BEHIECTB, HEPACTBOPUMBIX B JUCIIEPCHOHHON Ccpenie.
Konsou/isas 4acTUId, BMECTE C PAaCHONIOKEHHBIM Ha €€ TOBEPXHO-
CIV JIBOIHBIM 3JICKTPHYECKUM CJIOeM, HaspiBaeTes muyennou. Oc-
HOBHYIO 4AaCTh MUUE/NbI COCTABIAET Mesbyailine NONUKpHUCTal-
JIUKH HEPACTBOPUMOTO B JIMCIIEPCHOHHOM CPEJIe BEWIECTBA. Hx na-
3BIBAIOT MHOTIA arperaraMy MK arjoMepaTaMH.

JIBOMHOM DNEKTPHYECKU CHOW Ha TPAHAULE: KOIIOMAHAR Hac-
THIIA — JUCIIEPCHOHHAs Cpela COCTOUT M3 TPeX CIIOCB. Tlepsblit
CJIOHW COCTOUT U3 MOHOB, aJICOPOMPOBAHHBIX Ha MOBEPXHOCTH aIvIo-
MepaTta ¥ BHEJPCHHBIX HETNOCPEACTBEHHO B €0 KPUCTATLIMHUCCKYIO
pemieTky TBEpHOH HacTuipbl. KaTuoHbl U aHMOHbL azicopoupyroTCs
Ha [IOBEPXHOCTH KOJUIOIHON YaCTHIb ¢ PA3HOH CTETICHBIO HHTCH-
CHBHOCTH. ANcopOis HOHOB Ha MOBEPXHOCTH KpHCTALIMHMCCKOTO
TBEPAOrO TeNa noxduHsercs npapwiy lleckosa-Dasuca, B COOTBET-
CTBMH C KOTOPBIM U3 PACTBOPA IPEUMYIIECTBEHHO COPOMPYIOTCS TC
WOHBI, KOTOPEIE aHAJIOTHYHbL HOHAM, BXOAIIMM B COCTaB KpUCTall-
IMMECKOH CTPYKTYpPHl. HEPACTBOPUMOrO SAPA MULEIIBL. ITH HOHbL
[POYHO CBS3AHBI C MOBEPXHOCTHIO YACTHLbL aCOpOLHOHHBIMU CBAI-
3amu. Kax IpaBuio, Ha NOBEPXHOCTH KOJUIOUIHON JaCTHIb! 8/COp-
Gupyrorcs b0 KaTHOHBL, OO aHNOHbI B 3aBUCHMOCTH OT XAMHU-
geckoro cocrasa jcrepcuoil daser. CyMMapHbIi JNEKTPUYCCKUAR
sapaj aAcopOUPOBAHHBIX HOHOB ONPENE/HCT AMEKTPOXUMHYECKUI
HOTEHIMAT ITOBEPXHOCTHOTO COs KOIUIOMWIHOHA HacTHIBL ¢, . Honpr
mepeoro cinoa JIOC Ha3bBANOTCH HOTEHIHANONPENETTIOMMMM.
Kpucranimdaeckuil arnoMepar BMECTe ¢ NOTeHIAAIOIPEACIIOniH-
MU WOHAMM HA3LIBAETCS SIPOM MHIEIBL. B HENOCpeCTBeHHOH
GIH30CTH OT HETO, HO YK€ B JWUCHEPCHOHHOM CPeie, COCPEN0TauMl-
BAIOTCS MOHB] IPOTHUBOIIONOMKHOIO 3EKTPHISCKOro 3HaKa, KOTOPHIC
IPOYHO yIEPKHUBAIOTCH Ha Tpanuue a3 JIUCIIEPCHOM YaCTHUBL B
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JUICUCPCHOHHOH CPEAbl KYJIOHOBCKUMM CUIAMM. JTH HOHBI HAa3bI-
wnorcst nporusoronamu. Obpasyerca JI9C, crpykrypa koToporo
ANAIOrMMHA MOJIENH IUIOCKOIO 3NEKTPUHECKOr0 KOH/IEHCATOPA, IIpell-
OMCHHOro I'enbMronbiem Juis 31eKTPOXHMITIECKHX dIEKTPOIOB.

SINPO B COBOKYIHOCTH CO CJIOEM HPOTHBOHOHOB COCTABJIAET
KOJUIOUJHYEO YacTuly. Kax npaBuio, KOIMYECTBO IPOTHBOMOHOB
MCHBILE IO CPABHEHHIO C KONMMYECTBOM MOTCHIMATONPEAEAAIOIIIX
HOHOB, HOSTOMY KOJIOMIHBIC HACTHIB! BCOI/A MEIOT JIEKTpIde-
CKHIE 3apsijl, COOTBETCTBYXOWIMH 3HAKY 3apsla MOTCHUMAIOHpEIe-
ONMX HOHOB. OOUMHE 3apsj KOJUIOMIHON YacTHIlb! olpeneniser
¢C OICKTPOKMHETHYECKMIA TOTCHUHMAN (&-MOTeHUHAan = j3era-
VOTCHITAAT).

IHInpura IOC cymecTBEHHO 3aBUCAT OT BHEMIHUX YenoBuii. C
vonLuegueM rTemneparypsl wmpuaa JI9C yBenwyumaercs, mo-
CRONLKY YBEITMYABACTCH KHHETHICCKAs SHEPTHs 4acTul B quddys-
HOM CIIO€ M, CIIe/IOBATENIBHO, — CKOPOCTh MX Auddy3uu u paccros-
e Mexy BuMd. HaoGopoT, ¢ HOBBILEHHEM KOHIEHTPAIUH 3J1eK~
{POIIITOB OHA YMEHBIIACTCS, MIOCKOIBKY PACCTOSHHE MEXIY dac-
MIUMYE YMEHBIIACTCA M COOTBETCTBEHHO YBEIMYHUBACTCS HX MEXK-
nonekyagaproe npatsokenue. Mupuga JIDC okasbiBaer 6oibioe
WINTINAG  HA  BEIMYHHY ¢-TOTeHuMana. B ommauue or -
noTcHnyana, KOTOpsld MPaKTHYCCKH HE U3MEHSETCS OT BBECHUS
UOCTOPOHHMX — DJIEKTPOJIATOB B JUCHEPCHOHHYIO Cpely, &-
HOTCHTHAT YPE3BLIMAHHO YyBCTBUTENEH AAXE K HEOOMbIIUM KOIH-~
ICCTRAM 3JIEKTPOJIATA.

Mi3MepuR sKCIEpUMEHTANbHO CKOPOCTH snexTpodopesa win
MICKTPOOCMOCE,  MOXKHO — pacCcuuTaTh IOTCHIMAT Ha IPAHULE
. no.m,ncgﬂm MEXKNY IBYOKYIIECHCS KOJIOMIHOM 4acTwlleid u OKpY-
AINOINEH CPEoR. DTOT NOTEHIMAN HA3BIBAETCA DIEKTPOKHHETHY e~
CKHM [3eTa-TI0TeRIMaNoM. OH Beer/ja MEHbIIE BENYHMHBI SIEKTPO-
SHMUHCCKOI0 NOTEHIHATA @9, BOSHUKAIONIEr0 HA FPAHMIE TBEp/as
HaCTHU@ - MCIIePCHOHHAs cpena. Bro obpasosanue o6ycrnoBneno
1HC/PCHUCM B KPUCTAJUIMYECKYIO CTPYKTYPY NOBEPXHOCTH sApa

MUNCIIE! HOHOB OLPENENCHHOrO 3HaKa (KaTHOHOB HIH aHHOHOB) H3
PACTEOPA JNICKTPONHUTA B IUCHEPCHOHHOM Cpejie. ACopOusOHHbI
¢l10W HOHOB B XXUAKON dase, Omrkaiinmii Kk Teepoi IIOBEPXHOCTH,
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HACTOJBKO NPOYHO C HEeH CBs3aH, YTO IPH HAIOXKEHMH BHEIIHEro
SIEKTPUYECKOTO OJis epeBuraeTcs BMecte ¢ aapoM. Ocranbabie
npotuBonOHBl 00pasyior auddysueli cuoif Munemwisl, onn Gonee
wi MeHee cBOOomHO AuGGYHAUPYIOT B JHUCHEPCHOHHOW cpene
BOJIM3H A1pa MAUEIUIB!. & ~-IOTEHUMA, PACCYHTAHHBIN 110 CKOPOCTH
anekrpodopesa (aexrpoocmoca) 1o ypaBHEHMIO CMONYXOBCKOrO
(14), npubaHM3UTENHLHO COOTBETCTBYET [PaHUIE aACOPOUMOHHOIO 1
Juddy3Horo cnoes.

CrpoeHue MULEisl YI00HO IPeNCTaBiiTh B BUAE GopMyIbL.
B kadecTBe IpUMEpa PacCMOTPHM CTPOCHHE MUUEIUIbI IUIPO30II
wonnia cepebpa, DONYYSHHOTO B PE3yIbTaTe PEaKiuu:

AgNO;+ KI = Agl! +KNO

YIpH YCJIOBUM, 4TO HUTPAT cepebpa B3aT B M30bITKe. IIpu 00pasosa-
HUY HEpacTBOPHMBIX B Boje kpuctamios Agl Ha ux HOBEPXHOCTH
o npasuny [leckosa-®asHca ancopOUPYIOTCS UOHBI Ag', xotopsie
SBIGIIOTCA B JAHHOM CJIy4ae MoTeHupanonpeesionmmu. Gopmyna
IUIPO30JiA HOM|IA cepedpa 3anmcEIBaeTCs CaexyomuM obpazom. B
npescTapneHHo Hke Gopmyre m — uucno monexyn Agl, Bxons-
[IMX B COCTAB arfioMepara, N — 4HCIO ITOTCHUUANONPEENSIONUX
nouoB Ag'. Kax mpaswio, m>>n. OGee 4HCIO NPOTHBOHOHOB
TOXKe PABHO 1, HO YaCTh U3 HUX HAXOIWTCs BONM3M A7pa, a JAPYyras
yacTh X cocTasnger aubdysunii croi. B nemom Muuemia Beerua
HeUTpasnbHa.

{m[Agl] - nAg" (n—x)NO; }* - xNO;3~
| arperar |

— AAPO - I | I
| «  uacruua - ‘ |
| « MULEIIa 5o

Ilpy BBENCHHM SIEKTPONHMTA B KONIOMIHYIO CHCTEMY MOTYT
HAOIIONATHCS B4 ABJICHUA. BO-IIEPBBIX, 3TO HOHOOOMEHHAS aj-
copOuus B JBOHHOM CJI0€ M, BO-BTODPBIX, M3MCHCHHME IIHMPUHBI
JBOMHOIO €105 KAK CIGACTBHE M3MEHEHHs HOHHOM CHIIb PACTBOPA.
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MHorma 3apsa DOBEPXHOCTH YaCTHIl BOSHUKAET HE BCIEACTBHE
AJICOPOUMH HOHOB M3 PACTBOPOB, & KaK PE3yIbTaT XHMUYECKOro
BAMMOCHCTBUA QUCTICPCHON (askl ¢ OKpyKarouiei cpegoi. [lpu-
MCPOM MOXKET cIyxuTh 3006 Si0,. Ilosepxuocts uwactuny SiO,,
WIIMMOEHCTBYS ¢ BoAoH, oOpasyeT Hectoiikyro kuciory H,Si0;, B
pC3yNBTATe JUCCOLHALUN KOTOPOH B Cpejie NPUCYTCTBYIOT HMOHEI
11", Si0;*". Murneia uvMeet BAL:

{1(510,),1- mSi0 - 20m - x)r* [ - 2x"

Anexrpodopes (karadopes) H HIEKTPOOCMOC

MHOTOYHCIICHHbBIE HCCICNOBAHMS MOBEICHUS TMAPO30IEH B
HOCTOAHHOM DJIEKTPUYECKOM IIOJE€ IOKA3ANH, YTO KOMIOMIHEIC
"ACTHITBL MIEPEMEIAI0TCH ¢ IOCTOSHHOM CKOPOCTBIO K OHHOMY M3
MICKTPOAOR. SIBlICHME mepeHoca HacTHI AMCHEepCHOM (assl Kk ojI-
HOMY U3 3NIEKTPOJIOB MONYYMIIO HasBaBHe anexmpoghopesa. Buep-
nnie 3 1809 rogy o710 ABieHne obHapyx M podeccop MockoBcko-
1o ynwsepeurera Pefic nias gacrudek cycmeHsuu rimpbl. Pejic Ha-
DINOJAT TaKXKE ABIDKEHUE NHCHEPCHOHHOM CPeAbl NMOK BIUSHUEM
BHCINHIETO JJIEKTPHYIecKoro nons. B ero onbiTax pucnepcHas dasa
(1EIPIUEBBIH TIECOK) TMOMEMANACh B HIDKHIOW 4YacTh U-06pasHoil
tpryOKcn, 3amoaHennol Boxoit. Tlpm npomyckaumu depes cucremy
HOCTOSIHHOTO SJEKTPUYECKOTO 110514 B OHOM KOJIEHE BOAA HOLHH-
NLUKICh IO OTIPEJIETICHHOIO YPOBHS, a4 B JPYTOM KOJICHE YPOBEHD
¢ OOTBCTCTBEHHO CHIDKasCs. JIBrDKeHUe >XHAKOH JTUCIIECPCHOHHOM
' Pe/ibl B QJIEKTPHYECKOM [IOJIE TOIYYHIIO HA3BAHHE 31€KMpoOCMOo-
+«r ()0a 3TU SIBIEHUS OTHOCATCH K 3IEKTPOKMHETHYECKUM SIBJICHM-
Hi

llpakTuYecKoe 3HAYCHHUE MICKTPOKUBETHYECKHX ABICHMI BEH-
to OOBIYHO IO 3HAYCHHIO M XAPAKTEPy M3MEHEHUs (-TOTeHImana
HORCPXHOCTH YaCTHI 30J1€H, SMYIBbCUH, HOPOIKOR, JIOPUCTLIX Teil
ROKHO CYAUTE 0 ¢TpoeHun JIOC oTHX CHCTEM H O BAMSHUM HA HETO
pesinuabix GakTopoB. B HacTosinee Bpemsl B DPaKTHKE pacIpo-
< UDMICH METOL AJIEKTPOPOPETHIECKOr0 HAHECCHHS TOKPHITHI (Me-
FUHIYECKEX, TONHMEPHBIX, KEPAMMHECKHX) Ha TIOBEPXHOCTH IIPO-
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BOJHMKOB ¥ JIUJIEKTPUKOB. IIEKTPOOCMOC HCIIOIB3YIOT U1 OCYIIKK
[IOPOLIKOB, HOPUCTHIX TEJI K IPYHTOB OT M3IMIIHEN BIIar.

MexaHu3M IpOTEKaHys STHX SBICHMH OCTaTOYHO NpocToi. B
cnyuae anexrpoocmoca guddysuonnas wacte JI9C xapakTepusy-
eTCsl Ha/IYMEM OMHAKOBO 3aPSKCHHBIX HOHOB, KOTOPHIC AU(pHYH-
JUPYIOT B HANPABICHHH CHIIOBBIX JMHMIA 3I€KTpHYecKoro nous. B
cnyuae snexTpodopesa HanpaBueHHOH aubdy3nn noABEpraroTCa
zapsoKeHHbie yacTHipl Muuenn. O0a 3Ty ABICHUS CYIIECTBEHHO 3a-
BUCST OT 3HAaKa ¥ Bejqn4uHbl (-oTeHuMana. Bcnam npuioxenHas
SIEKTPOABIKYINAs Crula paBHa E, cevyenne uQ@Qy3MOHHOro HOTOKA
PABHO (, PACCTOSHME MEXY JJNEKTPOIAMH PaBHO 1, nuanekrpuye-
cKas NOCTOAHHAs JUCIIEPCUOHHON Cpe/ibl paBHa £ M e BA3KOCTD 7,
TO JUISl CKOPOCTHM TEYEHHUs JUCIEPCUOHHOM Cpesbl M JHUCUEPCHON
daspl u TeOpHA JaeT GOpMYIIy:

_gEgE
B 4rnl ’ (14)

ITockonbKy Bce BEeJMUUHEL, BXoiwme B popmyiny (14) xpome &,
JIETKO ONIPEEIISIOTCS IKCISPUMEHTANBHO, IIOCTOIBKY 1O 9TO’ op-
MyJ€ JIErKO OUpPENeNTh KOIMYECTBEHHYIO BEIMYHHY J3€Ta-
HOTEHLMANA,

BOITIPOCHI JUISA KOHTPOJIBHOI'O 3AJAHUA

1. KakoB MexaHu3M HORHOM azcopOrmy npu o0pazoBaHMM KOJ-

soumupix yactuu? Chopmysmpyiite npasuiio Ileckosa-Pasuca.

. Kak o6pa3yercst ABOMHOH HOHHBIM CIOH M KaKOBO €ro crpoe-

pue? Yro Takoe ancopOuuoHHbIN c10i, aubddy3HbI CIo#i?

3. Uro TAKOE CMauMBAEMOCTH MOBEPXHOCTH JUCIEPCHBIX YACTHIL?
Kakoe cBojicTBO auciiepcHOl (a3bl XapakTepHu3yeT CMaddBac-
mocth? Kak cMauyuBaeMOCTh ITOBEPXHOCTH BOAOM BIMAET Ha
BeauquHy {-noreHuuana?

4. Kax Biuser NIUPHHA THAPATHOH 000IOYKHM BOKPYr ancopbupo-
BAHHBIX HOHOB Ha BeNU4YHHY (-noTennmana?

5. YeM OTIMYAIOTCH CTAHAAPTHBIA SIEKTPOXUMHICCKUM (q-TIIOTEH-
1IMaJI TIOBEPXHOCTU ¥ DNEKTPOKMHETHIeCKUH (-notenuman? Kax
OHU 3aBHCAT OT KOHUCHTPAIMM 3JACKTPOIHMTOB B JAHCUCPCHOH-~
HOW cpene?

h
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6. Kakue siBIIeHUs HAa3bIBANOTCS JIEKTpOKMHeTHYeckumu? Ilepe-
UHCHIUTC MX, [HOSCHUB CYILHOCTh HIPOTEKAXOUIMX IIPOLIECCOB.

/13 uewm 3axmrodaercs apienue sjekrpogdopesa? Kak no ckopo-
CM DiacKTpodopesa ONpeeuTh MCKTPOKMHETHYECKHA TOTEH-
tHan?

. Honenure MexannsMm anextpodopesa qucnepeubix cucreM. Ka-
nOU HPOMBIITIENHOE TPUMEHEHNE HaX0OMT dJieKTpodopes?

Y. Kak BAMAKOT BA3KOCTb U TEMIEPATypa Ha CKOPOCThH JBHIKEHHS
JUCHCPCHBIX YacTHL B ANIEKTPUIECKOM 1ToJIe?

11 uem coctouT sABiIeHHE 3iekTpoocmoca? Kak o o6neMHOM
CROPOCTH DIEKTPoOCMOca onpenenuTs (-norenuuan? Yrto Ta-
KOC HOBEPXHOCTHAS TPOBOAUMOCTE?

[1 Kak snusger goGaBlieHue ICKTPOIMTOB Ha IUMPUHY JBOHHOTO
MICICTPUYECKOro ¢l1og yacTHupl? YTo Takoe mnepesapsiika I0-
nepxuocta? IosAcHuTe Ba rpaduke.

ke 3aBUCHT BEJIMYMHA (-HOTEHIMaNa OT TeMHOepaTypsl IMC-
HCPCHOR CHCTeMBI?

It 'fem OOBSICHAETCS BBICOKAs YyBCTBUTEIBHOCTh (-IIOTEHIINATA
or seyaanas! pH pactBopa?

1 Ko siustet npucyrersue ITAB Ha Bermauuny C-nioTeHimana?

» "o rakoe noTenunan tedeHus? Kak 3aBHCHT €ro BelnuuuHa oT
CKOPOCTH TEYEHUS OTOKA JUCIIEPCUOHHON cpenl?

6 KoK 3aBMCHT BENWYMHA ITOTEHIIMANA TSUYEHHsS OT Pa3MepoB yac-
't JIACIIEpCHOM ¢aspr?

I/ 'Iro rakoe mOTeHNMal ceuMeHTamn qucnepcHoi dasm? Kak
WHIOT KOHLEHTPAUMA 9acTHll, X pasMepbl M TeMIeparypa
NUCHCPCHOHHOM Cpefibl HA BEIIMUYMHY NOTEHLMAIA CSMMEHTa-
i

I MOKUO i, MCIOIB3Ys BEAHMYHHY NOTEHIMAaNa CelMMENTaIN,
paccyuTaTh (-moTennman? ,

19 Kok 110CTpOeH HOHHBIN ¢I0H Ha noBepxHocTn yacruisl? Kakue
HOILE HA3BIBAIOT MMOTEHLHATIONPEASISIONMMU U KAaKHe — [po-
rRouoOHaMu?

'0 Kk 3aBUCHT TOJNIIUHA JBOMHOIO CJIOS YACTHIEI OT KOHIIEH-
(pitnE ateKkTponuTa B pactBope? Kakoe cocrosiHue pucrepc-
1O CHCTEMBI HA3BIBAIOT U303NIEKTPUYECKIM?
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NOJYYEHUE ¥ PA3PYIIEHHE
KOJJIONTHBIX CUCTEM

VeroitanBoCTh ¥ KOAryJIsii{dst 30J1ei

CTyJeHTBl AOJDKHBI UMETh SCHOE IPEACTABICHHE O BAXHOCTH
VICIIONB30BAHMA METOHOB HONYYCHUS B PasPyLISHUS KOUIOMOHBIX
CHCTEM B XMMHKO-TEXHONOrn4eckoi npaxruke. C oIHONH CTOPOHEL,
MHOIME [POMBIIUIEHHBIE TPOAYKTHL 10 CBOMM TOBAPOBE/IHBIM Tpe-
GOBANKAM JOJDKHBI NMETh PA3BHTYIO yIEIbHYIO MOBEPXHOCTH (Ka-
TAIM3aTOPEI, COPOEHTHI, HEKOTOPHIE BUJIbI CTPOUTENBHBIX MaTepua-
JIOB, pasilMyHble yTEIIWTENN, TePMETHKH, HEKOTOphIe (apMmanes-
TUYECKWE PeNapaThl, NMIIEBbIE IPOXYKTHL W Ap.). B Xumuxo-
TEXHOJIOTMYECKON NMPAKTHKE HEPEJKO BCTPEYAIOTCH I'ETEPOreHHbIC
peakiluy, KOTOphie HPOTEKaIoT NOCTATOYHO OBICTPO M C OOnBIIEM
BBIXO/IOM TOTOBOIO IPOJYKTA IPH YCIOBHH, YTO TBEPABI pearcur
HAXOMMTCA B TOHKO PasApoOIeHHOM cocrosHuH. TpeOGoBaHHIO pas-
BUTOM yebHOM IOBEPXHOCTY JOJDKHBI TAKXKE YAOBIETBOPSTH pa3-
JMYHBIE KPACUTENM W KIedllhe Hpenaparbl, KOTOPBIC, B CBA3H C
9TUM, JODKHBI 001aHATh KOMIOMIHBIMU CBOACTBAMHE.

C npyroit croposbl, o0pasopaHue NpUMECEH B XMMHYECKHX
NPOYKTax, UMEIOLHX KOLIOUJHYIO CTPYKTYPY, BO MHOTHX Cly<a-
AX HApYWAeT TEXHOIOTHYECKHH pexuM Npou3pojcTsa. K raxum
CIoyd4asM OTHOCATCS: OOpa3oBaHue rapHUcax)a Ha NOBEPXHOCTH
TpyGONPOBOZIOB M MPOMBINUIEHHBIX aNNapaTos, 3aTPYAHEHUA O9i-
CTKM IMPOAYKTOB OT ITHX IPUMECEH, B YAaCTHOCTH [pU OYHCTKE
CTOUHBIX BOA 10 yposHs Tpebosanuii IIJIK, ssnenus nesoobpaso-
BauMs B XUMHYECKHX PEAKTOPaX, MEUICHHOE OCBETICHHME TOHKO
JVMCHEPCHBIX CYCIEH3UH H DMYJbCHH B pyaax-oTCTOAHUKAX ©
MHOI'0€ JPYroe.

Crelyer UMeTh B BHIY, 9TO MOJNYYEHHE U PA3PyIICHHE KOO~
AHBIX CTPYKTYP B GOMNBIIOH CTENEHH 3aBHCHT OT X (QU3MIECKHX
cpoiicTB. IlonyueHne yCTOMUUBBIX KOJUIOMTHBIX PACTBOPOB (30ucit)
TpebyeT npuMEHEHHs OJHAX C0CO00B, 00pa3oBaHNE TBEPABIX 110-
PHCTBIX MATEPHAIOB — APYTUX, NONYy4EHIE TOHKO UCHEPCHBIX IO~
POIIKOB — TPETHUX U T. J.
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Taxnm 06pazoM, Py M3YYEHUH METOIOB MONYUYCHHS U paspy-
HICHAA KOJUIOMJHBIX CTPYKTYp HAJO0 Paziuyarh, ¢ KAKUMH THIIAMM
CTPYKTYp Mbl umeeM Jeno. C 3TOH TOYKM 3peHus, KOLIOUAHDIC
CTPYKTYPBI CIHEAYET PA3AEIUTE NO CAESAYIOMMM KIacCaM.

¢ CgoGomuomucnepcHrie 10GOCHBIE CTPYKTYPEL.

* CBOGOHO{UCTIEPCHEIE IMOPUILHEIE CTPYKTYDBL.

¢ CBJ3HONMCTIEPCHBIE KALIMILISPHO-IIOPUCTHIC BEHISCTBA.
e TymaunooOpasHbie u IeHOOOpa3HbIe BEIECTRA.

B kaxxnom us oTux ciydaes croco6sl 06pazoBaHus ¥ paspylie-
A KOIUIOUIHBIX CHCTEM PA3JIMYHbl U HMEKOT CBOIO CTICIU(UKY.

CymecTByIoT fBa IMyTH HOINYYeHHs JHOGOGHBIX KOJUIOMIHBIX
CHCTEM:

METO/ KOHJICHCAIMM — arperalus MOJIeKyll MK MOHOB B Golee
KPYIHBIC YaCTUIbI KOJUTOMHBIX PasMepoB;

METOJ, JUCHECPrUpPOBaHMA — MOMOJ KPYIHBLIX ArJOMEpaToB Ha
yJIbTPAMENIKHIC HACTHILI ¢ HCITOIB30BAHUEM KOILIOMIHBIX MEIIbHHLI

Iii OCHOBE METOJa KOHJCHCAIMHU JISKHUT Ipouece 00pasoBanis
noBOM (asbl KOUIOMIHOM CTENEHH TUCHEPCHOCTH B TOMOFEHHOM
cpene. Pasnmyaror xumudeckyio u Gusnyeckyro konpencanum. Ilpu
xlvxmnqecxorzr KOHJICHCAMK HOBas (asa LOSBIAETCS B Pe3yspTaTe
KHMUIHMECKOI peaKuui, HIyIel ¢ 00pa3oBaHHeM HEPACTBOPUMOIO B
NAION cpefe BemecTsa. Ui oTux nenell MOKHO HCHONb30BATH
PIVUIAYHBE peakuuu: oOMeHa, THAPONM3a, OKHUCIHTENEHO-BOCCTA-
NOBUTCIIBHEBIC,

dusireckas KOHASHCAIMS NPOTEKAET B YCIOBHSIX ONPEACICH-
MO0 IIEPECHINICHUs PACTBOPa (MM 1apa) npu M3MEHeHUH KOHIECH-
IPAIE PACTBOPEHHOTO BELIECTBA, HATIPAMED, [IPH UCIAPEHHH Pac-
moputens. Bo3HMKHOBEHHE HOBOH (hassl HaumHaeTcs moce 06pa-
OBUHE MeNpYafIIiX TBEPIBIX YACTHL{ (3apOABIIIEH) NpH onpexe-
wion crenenn nepeckuenus. O6paszoBaBIIMecs 3apOALILM pac-
(Yl C OUPEIENIeHHOM CKOPOCTHIO BCIENCTBHE KOHJCHCAIIMU HA €ro
NOBCPXHOCTH PACTBOPSHHBIX MOHOB M Monekyi. Ilpu stom cre-
el OCpeCHIeHns CHKkaerca. Pocr 3apoasimeit npopomxkaercs
10 HOJIHOTO YCTPAHEHUSA NIEPECHLLIEHHUS PACTBOPA.

B npoueccax KoHAeHCauuy B ra3oBol (ase yHpyrocrb Hacki-
DICIINOTO TIapa p, Ha/l KaneIbKOH XKUAKOCTH pajuyca » Ooable, Yem
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YOpYroCTh HACHIIIEHHOTO Iapa Hal IIaJKOH MOBEPXHOCTRIO Py, UTO
BBIpaXKaeTcs ypasHenuem Kenppuna:
po 20V (15)
RT'n(p, / p,)
rie Vi — MONSpHBIH 00beM XKUAKOCTH;
o — Mex(ba3Hoe HOBEPXHOCTHOE HATSHKCHHUC,
Pr/ps — IEPECHILICHAE Tapa. .
OueBUIHO, YTO PAJUYC 00pa3yroNMXCcs Kauelb 3aBUCHT OT It

pecmmeHHﬂ, CoOTBETCTBSHHO 06pazosaHHe 3ap0,III;IIHSI/I VTBepIIOPI
oV,
b v = u
Cl)a?,bl B pacTsope BBIPAXKACTCA 3aBUCHUMOCTBIO ———(HRTln C,/C,,p—)

BO3MOKHO IIPU €y = Coos
TJI€ C,,p — KOHIIGHTPALMS HACKIICHHOIO PACTBOPA, ; -
¢, ~ KOHIEHTPAIUs] PacTBOpa, COOTBETCTBYIOMIAs 0OpasoBaH
HCTAIOB C PAIYyCOM F. }

Mem{CH;(BI;I;MeHHaﬂ Teognx ngazoBaHHﬂ 3apojsleii HOBOH Qaspl B
rOMOTEHHOH MEpECHILIEHHON CPe/ie PaccCMaTpuBactT 3TOT TPOLECe
KaKk QuyKryanuoHHei. IIpu BO3HUKHOBEHUH GuryKTyanum (Mng—
HBIX HEOAHOPOZHOCTEN MIOTHOCTH) B 00beMe mapa (pactBOpa) 00-
Pa3yIOTCs KOMILIGKCHI i3 HECKOJIbKHX MOJEKYJ, KOTOPBIC Ipu Ofl-
perieneHHbIX YCIOBUAX CTAHOBATCS 3apOABIIAMI HOBOM (dasbl.
donemep U Bebep HaIIM BhIPAXEHHUE IS CKOPOCTH obpazoBaHu

3apo/iblIeH: .
0gy= K- "7, (16)

rae K — osMoupuaeckui KodhpuumeHT;
W — paGora 06pazoBaHus 3apOABIIIA.

Tlo T'ubbey, :las, rie s — HOBEPXHOCTH 3apoakima. Cornac-
3

HO B3MIsigaM BelmapHa I NOIYyICHUs BblCOKOLIHCHCpCHOﬁ CHC-
TeMbl U3 [IEPECHIIIEHHOro PAcTBOPa HEOOXOUMO, y100Bl CKOPOCTH
o6pasoBaHys 3apozpIei Obina HAMHOTO fonbuIe, YeM cxopocunlgi
pocTa v,,. CKOPOCTh POCTA 3apOJIbIIIEH 3aBUCHT OT CKOPOCTA I

Qy3ust (055> >0p):
vy = 2(e, -c.) (17)

rie D — kondduuuent mubdysnd;
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§ — HIOBEPXHOCTh PACTYIUETO 338POJIbIIIA,;

8 — TONMHA CIOA PAacTBOpA, 4epe3 KOTOpbL HPOUCKOIUT
maddysus.

Kak npasuno, npu Beicokoii ckopoctu o6paszosanus 3aponbl-
IICH ¥ MEIEHHOM UX pocte obpasyercs BBICOKOJUCTIEPCHAN KO-
llouanas cucreMa M, Ha0GOpOT, NPU MaIoit CKOPOCTH 00pazoBaHus
3apoJIBIIIEH M MX OBICTPOM pocTe 06pasyroTCs KPYIHBIE YaCTHIbI,
KOTOpBIE BBINANAIOT B OCagoK. Jmsa xakmod peakium, BeAyIeH K
00pasoBanmio HOBOH (asbl, CYNIECTBYET ONTUMATBHOE COCTOSHUE
CKOpocTelf 00pasoBaHus M pocTa 3apopiel, KOTOpoe noaGupaer-
CSL ONBITHBIM ITyTEM.

Paboramu Kapruna u Bepecrresoit noxasano, 4o B psine ciy-
'14€B MOJNYYEHUS KOMMOUAHBIX CUCTEM KOHICHCALMOHHBIMH METO-
Jamu cBexe 00pa3oBaHHas JUCIEPCHas (Basa uMmeer amop¢HOEe CT-
POCHHKE, HO C TEYCHUEM BPEMEHH B HEH HIET NPOLEce KPUCTalu-
$AUAH, ¥ TOCTENCHHO OHA CTAHOBUTCS KPUCTAIUINYCCKOM,

VI3BECTHBI DJIEKTPHIECKIE METOBI TIONYYCHHAS 300eH ¢ [puMe-
NCHMEM JyroBOro paspsjia IOCTOAHHOrO ToKa (Merox Bpeawra) u
HCKPOBOI'O pasps/ia BEICOKOYACTOTHOTO NEPEMEHHOTO TOKA (METOJ
Crenbepra). CymHOCTE 3JNEKTPHYECKHX METOMOB 3aK/TIONACTCS B
HCHAPCHUM METAJLIOB B HCKPOBOM M JIyrOBOM Pa3psax U KOH/EH-
CALMH MX TapOB.

Ioyyenne KOMIONAHBIX CHCTEM MEeTOIOM H3MEeIbYCHHUS ocy-
MECTBIIETCH METOJAMH IIOMOJIA U IPOOICHHUS ¢ IOMOIIBIO CHIEH-
AUIBHBIX. KOJUIOM/IHBIX METIBHHMII, HCTUPAIOMKMX MEXaHU3MOB, BHOPa-
ropoB u ap. Ilpu smeneprupoBanun MOGHIM METOZOM BBEICHHE
HOBEPXHOCTHO-AKTUBHBIX BEIUECTB B KAYeCTBE CTaOWIM3aTOPOB
MCJIKHX 3€PEH YCHIMBACT INPOLECC AWCHEPrUpoBaHMs. SBreHue
HOHIKCHHA TBCPIOCTH TOPHBIX OO npu aacopOunu ITAB Brep-
uiic OBLIO YCTAHOBIEHO B paboTax akageMuKa PeGuunepa u ero co-
'PYHHKOB M Ha3BaHO BIOCIEACTBHHA >(dexrom Pebunznepa. B ua-
C10AIIee BPEMsl 3TO SBICHHE IMMPOKO MCHONL3YIOT B HpONEccax
CuepieHus, OypeHus, HCTHpaHus, QUIOTalHH Py,

Ups nosyyeHns THMOGUIBHBIX KOJIOUAHBIX CHCTEM METOJIOM
HCHTH3AMAH  CBEXHUI 0Canox o6pabaThBaOT Ha QuIbTPe HEGOML-
HIIM KOJIMHMECTBOM XKHIKOCTH (TMCICPCHOHHON Ccpebl Ml JIeK-
'POJINTA), 4 TAK3Ke PACTBOPOM IIOBEPXHOCTHO-AKTHBHOTO BEIECTRA.
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| ‘ Kak yxa3slBainoch paHee, JHOQHIBHBIC KOJUIOMIHbIE CHCTEMBI KOArynsHTa ¢ GONbIIUM 3apsioM HIM GONBLINM aJCOPOIHOHHbIM
il 3
“ ‘;\HH 0BpasyloTcs CaMONPOHM3BONBHO TPH YCIOBHH: 075 < Op (012 — HOTCHUMAIOM BBITECHSIOT NPOTUBOMOHBI UG dy3HOrO, a MHOTA U
wmf‘”((}( p PXHOCTHOE HATSKCHHE HA TPAHIIE JABYX CPEX 1 u?2; 0, — He- 4ICOPOIMOHHOrO CII0EB U CaMM CTAHOBATCH Ha MX Mecto. O6Men
MOBE -
i i MeHe- MJICT B 3KBUBAJICHTHOM KOJMYECTBE, HO 3aMeHA4 HPOTHBOMOHOR
\‘:HM\HM KOTOpasi FPAaHMYHAs BEIMYUHA, PY KOTOPOH NPOHUCXOAUT U3 AT ) P
) ‘W MCXAHIIMA IDOTIECea) /IBOMHOI'O CJIOA Ha HOHB! ¢ OONBIIAM 3apAJOM [PUBOJHT K TOMY,
MM e CaMOIpPOM3BOIEHOE WCIECPIUPOBABIE ¢ 00PasOBAHUEM JIHO- ‘10 IIPH HOCTHOKECHUH OCTATOYHON KOHIIEHTPAUMH JIEKTPOJIUTA B
\‘QWH‘\”‘ (GUABHBIX JAMCHEPCHBIX CHCTEM CBA3AHO C YBEIHICHUEM HOBEPXHO- JWCHCPCUOHHON CPeJie YaCTHUBl TEPAOT YCTOHYMBOCTL, M Ipw
m‘M cTHOMN sHepruy cucteMbl. OHO IIPOMCXOMHUT 3a CYET POCTa BHTPO- CIONKHOBEHHH Cimanarores. Koarynsuus 3005 3K TpOIMTaMy pas-
MUW nzm cucrc?wm I PABHOMEPHOM PACTIPENICNIEHMH B HEH dacTHU JCIICTCH Ha [Ba 3TaNa: MEJJICHHAsd KOAryJILHsI NPY HEMOIHOH 1o~
I “w o eCiiu yBC- Tepe arperaTuBHOU CTOMYHUBOCTH CUCTEMBbI (HE BCE YaCTUUbI CJiu-
| \‘MW aucrepcHoit passl. CaMoaucneprupoBaHne BO3MOKHO, y pe arp Yy ( u,
‘ @\M yeHHEe DHTPOIMM CHCTEMBI KOMIICHCHPYETCS IMOBBLILICHUEM IIO- HQAOTCA PH CTONKHOBEHUAX) M OBICTPas KOArymsIMs, COOTBETCT-
[W‘} - CTHOM DHEPIruu ByI0IIas IOJHOW NOTepe arperaTHBHON yCTOMYMBOCTH 4aCTUIAMU
‘ W Ber;;oqmanHep KOJ'I_;'IOHHHLIC CHCTEMBI, ABJISASCH I'eTePOreHHbIMH, st (K&KAO0€ CTOJNKHOBEHME YACTHI[ BBI3BIBAET HUX CIIUTIAHKE).
J” HO TEPMOJIMHAMUYECKH YCTOMYMBLIMU PABHOBECHLIMU CHCTCMAMH, (‘MOIlyXOBCKHH pa3paboTan KOIMYECTBEHHYIO TEOPUIO KHHETHKH
7 ou- OLICTPO# Koarysmuu 3BOIIA Y0 YUTATh U3MEHEHUE
”(”[ He TPeOYIOT Uil CBOErO CYIIESCTBOBAHMA JOTIONBHTCIEHOM CTa o ) P s Yy 11 > MO3BOIAIONIYX0 paccynTa 66} BO
w \W% nmusanmy (Manesipasie pacteopel [TIAB, kpemHesonn, AuCIepe FPCMEHH OOIIET0 YMCIa HacTUl K ‘IHCIIa arperaTos Jio OO TopA.-
| 1€ CUCTEMBI Ik, BOSHMKAOUINX B MOHOIHCIIEPCHOW CHCTEME NP HONHOM [I0Tepe
w ” riaun). TlomyyeHnsle TeM I Manvvx OyTeM KOJUIOMIHb, . c'roﬁqmocnfl Posomis Pt . Pe o p p
| (‘N‘(f\‘ OBBIMHO JIOABEPrarT MOCETYIOIEH OYUCTKE OT IPUMECH 3JICKTP ve . HUCKUHl y4eHb yKC passui KOHHCHI.(I:IH
1 M“ Ta WIN JPYTUX BEMECTR pasiuIHbIMUI METOAAMH. { ' MOIyXOBCKOr0, 000CHOBAB TEOPUIO MEIUTEHHOM KOAT'YIIIMH 301l
| JHI o Tpn nga:sOBaHHH 10hOGHEIX KOMTOMAHBIX CHCTEM METOJAMMU Vzyuerye arperaTuBHON yCTOHYMBOCTH NUCTIEPCHBIX CHCTEM —
| I o i
H UWW KOHJICHCAIIMM WM JUCHEPrHpOBAHUS [POHMCXOJUT BO3pacTaHHe V/U1a W3 TIABHBIX NPOOIEM KOIOMHOM Xumid. Cornacuo coBpe-
i N . i IIOBEpXHO- NICIHBIM B3IJISAaM, HA arperaTuBHYIO YCTOHY Th KOJI
M‘H]‘ “ yJIENBHON HOBEPXHOCTH H, CIE0BATENBHO, cBOOOHO p Aam, PEraTUBHYIO yCTOMIMBOCTE KOJUIOMIHBIX
\]M] craoit sHepruu. C yBeNHYEHHEM NUCIEPCHOCTH TAKUX CHCTEM IO~ CICTEM BIIMSXOT 3NIEKTPOCTATHIECKUH (MOHHBIA) (hakTop U Hedslek-
i “ i ' _ " YT - . o ~ -
J m/’ BBIIIAETCH BEPOSTHOCTH OOPATHOrO mponecca KO;ll‘y{IHIU/lH. Koa PocraTHiecKue (l)aK:l:Opbi HCprKTyRHo MEXaHHIeCKui, ConbBara
‘ it cucmembvl — HHOHHBIM, SHTPONMEHLIA. [IpuuuHO#i ycroM4MBOCTH IUCHepCH
‘w A 2YAAYUS. — DMO NPOYECC CURAHUA YACMUY KONNOUOHO ) p p y JUCIIEPCHBIX
‘H\HH Y oti yemotiuusocmu. Koary- CHCTeM, CTa0HIM30BAHHBIX HOHHBIM (aKTOPOM, SBIAETCS muadhya-
It pesyibmam HApyuenus ee azpezamusiou y o 1CM, €Tab ’ ! ] .6
i y ] n4 HbtA 1 N g ¢ -
H JIATHAS KOJUTOMHBIX CHCTEM HACTYHAET 1O BIAMAHMEM Pasyn+Hb k HOHHEIA CJIOH M CBA3AHHAN C HUM TH/paTHas 060n0uka Ha 1o
J‘M\H‘ (aKTOpOB: BBEIEHWE DIEKTPOIHMTOB, 3aMOPAKNUBAHKE, KHUIAUCHAC, HCPXHOCTH KOJUTOMIJHOM YaCTHLIEL.
) i "0 CBETa 141 c -
| \ JJUH JUIATEIRHOE [ICPEeMEIIMBAHYE, BO3JIEHCTBHE COJIHEYHOIO ) OHHas CTAOHMIM3AIMs HEOCYIIECTBHMA, €CTH KOHIEHTPHPO
”(‘ BBeJEHYE [TOCTOPOHHEH TBepoi daspt. s a1r0(hOOHBIX CHCTEM, "WANIBIC  CYCTICH3MHM MOJIy4aloT B HEBONHBIX cpeiax (CycrneH3um
H Clb- IS -
, CTAOHMIH3MPOBAHHBIX MOHAMH, XapaKIepHa BBICOKAN IyBCTBUT MEHTOB B Macile, nonurpaduyeckue Kpacku) AUCHEPrupOBaHM
3 JW‘ HOCTH K BBEJICHUIO SJIEKTPOJIMTOB ¥, B YACTHOCTH, u3Menenuio pH *M Kalenh BOAB! B MACIe MK IIOYYal0T OPraHo30/u (OpraHocyc-
\‘ HM pactsopa. HauMmeHbIee KOTHIECTBO DJICKTPOJIATA, HeobxoauMoe HCNSHE) B HEBOJHBIX, HENONAPHBIX cpedax. B 5THX chcTemax Ha-
i : HOpo- DIOLE T
Hm“‘” JUIs KOAryJIAIMH ONPEJENeHHOro o0beMa 3071, Ha3bIBACTCA HOP nnojaercs crabwimsaums apyroro tuna. Ha moBepxuocTu Anpa
J”‘J‘ oM KOATY L. MINICIUIEL MOTYT 2/ICOPOMPOBATECS HE TONBKO HOHbI, HO B MOJIEKY-
J}M B mpomeccax KOAarymslui C HCIONB3OBAHHMEM JNICKTPOIMTOR e Ocoberno sddexTuBHa ancopOUust KPyHHbIX, ACCHMETPUYHO
gacTo HaGmonaeTcs HoHooOMemuas ancopOuus. IIpn 9TOM HOHBI HOCTPOSHHBIX AUQUIBHBIX MOJNEKYI MbLA, MOIOIIUX BEIIECTB, Bbi-
B
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COKOMONEKYIAPHBIX COeUHEHMI. B aTOM ciiydae Ha IOBCPXHOCTA
spa 06pasyercs PasBHTHIN aJ(COpOLHOBHbIHA cnoit. ApcopOumon-
HBII CIOH MOJIEKYJ BBICOKOLONHMMEPOB 00pasyeT MPOCTPAaHCTBEH-
HYI0 CTPYKTYpY, 3aIHIIAfOI(Y0 HacTUIBl OT CHHNAHMA. Ipu
6OABIION KOHIEHTPAUMKM aJCOPOUPOBAHHBIX MOJICKYI MbUI WA
MOIOINFX BELIECTE HA MOBEPXHOCTH YAaCTHIl ¥ BOJIM3M HUX HA4MHA-
ercA MHUe/II000pa3oBaHue B BTOPHYHBIH IPONece — 06pasoBaHue
MULELIAPHBIX CTPYKTYP, IPHIAIOIIMX aACOPOMPOBAHHOMY CIIOIO
MEXAHMYECKYIO MPOYHOCTH. JTOT (HakTOp cTabHIm3anuu TONy i
Ha3BaHHE CTPYKTYPHO-MEXaHH4Yeckoro. B cucremax, crabunu3npo-
BaHHBIX MOJCKYJIaMU MOBEPXHOCTHO-aKTHBHBIX BEUIECTB WIH Bbl-
COKOMOJIEKYISPHEIX COC/MHEHMH, IMOPUIBHOCTb a/ICOPOIUOHHOrO
CIIOSL HAPAAY C €0 CTPYKTYPHO-MEXaHIHECKIUMH CBOHCTBAMM obec-
TleurBaeT arperaTuBHyI0 YCTONYHBOCTE UCTIEPCHOM CHCTEMBL.

JlepAruHBIM ¥ yYCHBIME €r0 NIKOJbL ObUIO IOKA3aHO, 9TO MpH
COMMKEHNY KOJUTOMAHBIX YaCTHL, HapsIy C CHIaMM JEKTPOCTaTH-
YeCKOM MPHPOIBI (EKTPIIECKas COCTABIAIOMAA Tak HA3bIBACMOTO
«PACKTMHMBAIONIETO JABIEHHS)) NOABISIOTCS CUILBI OTTAIKUBAHUS
HEAJIEKTPOCTATHYECKONH IPHPOIbl  (MONEKYJISAPHO COCTABIAIOMIAs
PACKITHMBAJOLIETO JaBieHus). Vimu Obliy pasBUTEL NPEACTABICHIA
0 PACK/IMHMBAIONIEM NABJIEHUU IOBEPXHOCTHBIX CIIOCB. Dkcnepu-
MEHTaTbHBIMU METOAAMHM JJOKA3aHO HAJUYHEe 0COOO0M CTPYKTYpPBI 1
CBOMCTB B NOJIMMOJIEKYJISIPHBIX TPAHUYHBIX CJIOSX XKHIKOCTH.

YV eToUYrBOCTh KOMIOMAHBIX CUCTEM CBA3BIBAIOT TAKKE CO CTa-
GrIM3HpPYIOMEM ACHCTBHEM aJICOPOIMOHHEIX CIOEB BCICACTBUEC
H3MEHCHHUS DHTPOIMM IPU TEIUIOBOM JBIIKCHAH M B3adMHOM OT-
TAJKUBAHME THOKUX MAKpPOMOJIEKYJ, CIOCOOHBIX COBEpmaTh Opo-
VHOBCKOE JBHKEHME (IHTPONHUiHbIH dakrop).

CoBpeMeHHas Teopusi YCTOMYUBOCTH Y KOATYJIAUMM KOJVIOHA-
HpIX cucTeM, cosjannas depsaruubiv, JTannay, depeeem, OsepOe-
koM, noiyyuna Hassague reopun JJIPO. Cornacso 9TOM TEOpUH
YCTOWYMBOCTD JUCTIEPCHOM CHCTEMBI ONPEENAETCA BajiaHCcoM CHJI
IPUTSKEHUs. ¥ OTTANAKHBAHUS, BOSHUKAIOUIMX MEXJLy 4acTHLAMM,
HAXONSIIAMUCS B TEIUIOBOM OpOYHOBCKOM JABMXKEHHM, [PH HX
cOmmKennr. MeXMONEKy SiPHbIE CHJIbI IPUTDKCHUS MEXY JacTH-
HaMy{ 00NaJAl0T OOJILINAM PaJiyCOM ASUCTBUSA ¥ UIPAKT BOKHYIO
poms B xoaryusiuy. ITo T'amaxepy, dHEprus HPUTDKCHHA ABYX
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C(bepI/I‘IECKI/IX HacTHUL 3aBUCHUT OT PACCTOSHUS MEeX Iy HUMH h B co-
OTBETCTBHM C YPABHEHHEM:

_ Ar
U=~ 5 A HEeOOIBIINX PACCTOSHUHA h<<r,

IAe I — pafryc 4acTuiy;
A ~ KOHCTaHTa MEXMOJICKYJSAPHBIX CHII NPHTSKCHUS Ban-gep-
Baanbca-I"amakepa.

Cunbl OTTaNKMBAHMS, BOHYMKAIOWHE MEXIY YACTHIAMY, 00y-
CIIOBJICHBI B3aMMOJCHCTBHEM MX HMOBCPXHOCTHBIX CJIOEB (HOHHBIX
Wi MONeKyApHbIX). Ilpn cOmwkennn aByX HOHOCTAGWIH3HPO-
BAHHBIX MACTHIL] CHIIBI OTTAIIKMBAHMS BOZHMKAIOT TONBKO MPH IIepe-
KpBITUM HX HOHHBIX cnoeB. Ilpm 5TOM BO3HMKaeT "pacKIMHHBAKO-
nice aBiaeHue”, HaupaBIeHHOE OPOTHB COMMKEHUS U 06YCIoBICH-
HOC JJIEKTPOCTATHYECKUM OTTAaIKMBAHUEM, CYIIECTBYIOIHM B 3a-
sope Mex Ay dactuuamu. Iorenumansusie kpusbie U = f{h) B xoop-
/MHaTax: {oHEPIUs B3AUMONEHCTBUS YAaCTHL / PACCTOSHUE MEXITY
HOBEPXHOCTAMM YaCTHL}, JAIOT BOIMOXKHOCTH CYIUTh O Npeobia-
JWHHHM TE€X WM HHBIX CHII N0 Mepe cOmmkenus. Ilpu cOmmxeHnn
ICTHI MEXIY HAMH ACHCTBYIOT CHUJIBI 3JIEKTPOCTATHYECKOTO OT-
VUIKHBAHUS W Culbl npuTspkeHus Baw-nep-Baansca. Ileperre,
YBCAXYEHUEM PACCTOSHUA MEXY YaCTHIAMH, yOBIBAIOT 110 3KC;IO—
HCHIATBHOMY 3aKOHY, BTOpPBIE — 10 cteneHHoMy. Ipu A—0 cuis
OTTANKHBAHMA CTPEMATCS K MOCTOSHHOMY 3HAYEHHIO, TOTHA KAk
CWIbL IPUTHKEHUS BO3pacTaroT Oesrpanuyno (6e3 yuera cun or-
VUIKMBAHUA DIEKTPOHHBIX 000104eK). ClenoBaTensHO, HA MadbiX
paccrosausx (b = ~1,0 um) npeoGranaer npUTHKEHUE U HA KPHUBBIX
1= f{h) oGpasyercs nepBeli MHHEMYM (mepBas noTeHUHMANbHAS
i), [nyOuna nepsoro MunuMyma Moxer gocturats 20 —25 kT (k

KOHCTaHTa boJlblMaHa, paBHAsi OTHONICHMIO IA30BOM OCTOSHHOMN
na umcsno ABoranpo: R/Ny,; kT — kuneTnueckas SHEprus noCTyna-
| CILHOrO NBYOKEHMS KOMIOMAHBIX 9acTun). Ha Gonpmmmx paccros-
moix (b = 10,0 +~100,0 nm) Taxxe npeobiagaer OPUTKEHUE, 10~
CKOJIBKY CTEICHHAS (DYHKLUS yOBIBAET 3HAYUTEIHLHO MC,ZIJICI’{HGC
UM OKCHIOHCHIHATHAA. Ha norennmansuol Kpusoit HOHBHHCTC}I,
"10POH MHHHMYM (BTOpas NOTCHIMANBHAS AMa), TIy6uHa KOTOpOro
HURCIIHKE 1 MOXKET U3MEHATBCA 0T 0 10 5 — 10 k7. Ha cpennux pac-
cronmax (= 1,0+10,0 nm) npeobaamaer OTTAIKWBAHUE, U HA I10-
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TCHIMAIBHOM KPHBOM BO3HHKACT MaKCHMyM — MOTECHIMATBHBIA
Gapbep oTTaNKuBaHisL. BricoTa Haphepa H3MEHACTCS OT 0 mo 100 kT
B 3aBMCHMOCTH OT KOHIIEHTPALUH JIeKTPOIUTOB U HAIMYUA B CUC-
TeMe Jpyrux CTabmiIm3aTopos. BhiCOTa MOTEHINAILHOLO Gapbepa
OTTANKUBAHUA ¥ TIyOMHa MHUHHMYMa ONPEICIAIOT BO3MOXHOCTH
arperalii 9acTHIl pu uX cOmmwxenny. BO3MOXHBL CIEAYIOMME
crydJad.

1. Boicora Gapwepa u TiIybuHa BTOPOTO (JIaIbHET0) MUHHMYMa
pesenuka (<<kT). B pTOM cilydae 9YacTHIBI COMKAIOTCH 33
cuer GPOYHOBCKOTO IBIDKEHUS 10 HANMEHBIIETO BO3MOXHOIO
paccrosans (~0,2+1,0 M) ¢ yMECHBIICHMEM SBCPIUM CHCTEMBI
Ha ruybuny nepsoro MuamMyMma. Takue CHCTEMbI HEYCTOHYH-
Bbl. Arperanysi OpOUCXOIUT B PE3yJIbTaTe OJIMBKHEr0 B3auMO-
JIeHCTBHS YACTHI] B HeoOpaTHMa, TaK Kak rTyOHHa IIepBoro Mu-
HUMyMa HamHOro Gonbue k7.

2. BhicoTa IOTCHIMATLHOTO Gaphepa Bemuka (>>kT), a riybuna
BTOPOrO MUHMMYMa Mana (<< k7); B OTOM CIyHac HacTHIbl HE
MOTYT IIPE0JIoNeTh 6apbep i Pacxonsres 6es arperau. Takue
CHCTEMBI arPEraTHBHO yCTONYMBEL.

3. I'ny6uHa BTOPOro MUHUMYMa BEJIAKA (~5+10 kT). Hezapucumo
OT BHICOTHI Oapbepa [POMCXOMUT TaK HA3hIBAEMOC JATBHCC
B3AaUMO/IEHCTBIE YACTUI HA PACCTOAHUAX MEXKIY HUMHA NOPSI-
xa 10100 my. YacTuusl B 9TOM Cliydae COCIMHANOTCA IPYT ©
APYroM Yepe3 HPOCHOHKH JKUAKOCTH U HE U3MEHSIOT CBOKO HiH-
JMBUAYATBEHOCTS M JMCTIEPCHOCTh. DHKCAHMs YacThil BO BTO-
pPOM MHHMMyME MpH OONBIIMX KOBUEHTPALHAX JCIIepCHON
aspl OpUBOAMT K OOPA3OBAHMIO KOArYNAUMOHHBIX CTPYKTYP.
OHy J1erKO Pa3pyiaioTcs NPH yBEIHICHHY TeMUEepaTyphl MM
MEXaHUUECKOM Bo3jeiicTeud. B cucremax, y KOTOPbIX IIOTCH-
L)1 [IOBEPXHOCTU ¢, CHYDKEH BCIEJCTBHE HEJOCTATKA IOTCH-
Manobpasyiommx HMOHOB WM BCIEACTBUEC JONMOJHHUTENBHOM
a7copOIMK IPOTHBOTIONOKHO 3aPSHKEHHBIX HOHOB, {-noreHnman
nprbmmKaeTcs K Hymo. B 5TOM cllydae KyJOHOBCKOE OTTANIKM-
BaHupe KO/UIOHIHBIX YACTHL CTAHOBHMTCS HE3HAYUTCIBHRIM H
IPOMCXO/IUT TaK Ha3piBaeMas HCHTPAIM3AIMOHHA KOAry AL,

JI7ist CHUIBLHO3APSUKEHHBIX 307eH U CyCIeH3Ui XapakTepHa KoH-

HeHTpanuoHHas Koarymanus. Oga cBazana co CxKaTueM g dysson
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T szf)ﬁHoro CI0s 1PY YBENHUYCHUHM MOHHOM CHJIBI pacrBopa.
IKpureprit ycTORMMBOCTH CHIBHO3APAIKEHHBIX 30J1€H MIPY KOHIIEH-~
'DAIMOHHOM KOArynsAlMH MOAYEPKABAET PONb 3apsiid KOaryJi-
PYIOILIETO MOHA:
83 5

r=cZED (18)
1/\C p, — NOPOI' KOATYIAUMM 3JEKTPOIMTA, COOTBETCTBYIOIMHA HC-
"ICSIIOBEHUIO DHEPreTHYECKOoro Oapwepa, mmons/;

€ — 3apAJ 2IEKTPOHA;

Z — 3apsA KOAryupYOUIero HoHa;

A - xonctanTa Bau-nep-Baansca-T'amakepa;

C — KOHCTaHTa ypaBHEHMS.

3aBHCHMOCTH TOpOTa KOATyIsLUMU OT 3apsa HPOTUBOHOHA
OO BBIPA3UTH CHETYIOMMM YPABHEHHUEM:

v, = K/z°. (19)

DTO ypaBHEHUE XOPOUIO IOATBEPIKAACT U3BECTHOE SMIMpUYe-
vroe npasuio Hlynsne-I'apnu, no kotopomy KOaryIupyIomas cuia
lfnlﬁli\l\BOBpaCTaeT ¢ ero sapsanom. Hpu noGasnenun K KOJLUTOUIHBIM
1L O, AL mommkaior 15e Sont yeroRmoe ome e

YCTOMYHUBOCTH, OJiHA U3 KO-
OPLIX OTBEYACT HUZKAM KOHUIEHTPAUAM, APYIas — BEICOKUM. IT0
MWICHHE HASLIBAKOT HENPABUILHBIMU PAJAMH M OGBACHSIOT MM 32~
MUNOU THOTCHIHANONPECISIONMX HOHOB, MM ancopbumeit mpo-
WITOB THIPONH3a CONEH MHOTO3APAHBIX METAIUIOB, B PE3y/IbTaTe
11O MBMCHACTCA 3apA/i IOBEPXHOCTH HacTHUL.

Ips xoarynsimu CMecpi0 37EKTPOIHTOB HAGTIONAFOTCS CHE-
IVIOINHE ABJICHUS: SIEKTPOIMTE JCHCTBYIOT HE3ABHCHMO JPYT OT
YL — A0OUMUBTIOCIL OeticmEUA KOGZYNAHMOE, KOaryJIHpyromas
*HOCOOHOCTE KaXKJIOTO 3IEKTPOIIATA B CMECH YMEHBINACTCH — aii-
HLLONUSM KOQZYNISIHMOE, Koarynnpyiomaa CHOCOBGHOCTh KAXIOT0
MICKTPOJIMTA B CMECH YCHIIMBACTCA — CUHEP2UIM UX Jeticmeus.

Jist 3a10uTEE THAPO30JIEH U THAPOCYCIICH3UI OT KOaryinmpyro-
HICTO BIAAHMSA DJICKTPOJIMTOB NPMMEHSIOT 3aITHLIC BEHIECTBA —
HACOKOMONICKYJIAPHBIC COCAMHEHMST M MOIOIHE BEIIECTBA, PACTBO-
ponmnic B Boje (OenKH, 3(MpHL, LEIONO03BI, MbLIA JNEKCTPUH
rpaimant). Kak moxasan IleckoB, B ocHOBe 3amnTHor,o ﬂeﬁCTBH};
neaart ancopbuus 6opux quUIBHEIX, ACMMMETPHUYHBIX MOJIe-
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KyJI 3alIUTHOIO BEMIECTBA MOBEPXHOCTHIO KOJIOMIAHBIX YACTHI. B
pe3ynnTaTe 4acTHLA, IIOMUMO HOHBOW 0607104KH, OyAET MONOIHU-
TENbHO 3AMHUINEHA CoeM azcopbuposanusix Monexyl. [lpu B3au-
MOJIEHCTBHHU 3TUX MOJIEKYJ 00pa3syercs MEXaHH4eCKU IpOoHHast re-
neoGpasnas IICHKA CeT4aToH CTPYKTYphL. 3aldTHYI0 cnocoOHOCTh
PA3IAYHBIX BEIECTB MOXKHO CPABHUTH [0 OTHOIICHHUIO K CTAHNAPT-
HOMY 3010, HAIIPHUMEP, K 3010 30J10Ta; OTCIOAA IIOHATHE "33t~
Hoe uucao". 3amuTHBIC YUCHa MOI'YT OBITh ONPEAENECHB] TAKKE OT-
HOCHTENLHO 30/ THAPOKCHIA XKENE3a MK 30J11 «KOHI'O KPacHOro».
3anmyTa KOJUTOM/HBIX CHCTEM 4acTo HeoOXOoLuMa B IPOW3BOJICT-
BEHHBIX yclnoBUsX. IIpenBapurenbHON 3a01UTh] TpeOYIOT KOJIOU-
HO IUCIEPrUPOBAHHbIE OCMHH, UPUIMA K IUIATHHA, NPUMCHICMBIC
KaK KaTaad3aTopsl.

BianMopeicTBre MEXIY PAIMUHBIME [C COCTaBYy KOIIOUI-
HBLIMM YACTHI[AMH HA3BIBACTCA TETEPOKOAryIsIHen, KoTopas uMeeT
GOJBIIOE 3HAYCHHE TPH BOAOOYMCTKE, HoNydenun Oymard, B Ipo-
neccax KpaieHus, JyOaeHus u T. L.

BOITPOCHI V151 KOHTPOJILHOI'O 3ATAHIA

1. Yem OTHHMYAETCS YCTOHYMBOCTH NHOGUIBHBIX M JTHODOOHBIX
komtonaHeIx cucreM? Uem ona oGycrobnena?

2. Yro TAKOE arperaruBHas U CeJUMEHTAIMOHHAN YCTOHYMBOCTH
KOJOUIHBIX cucteM? Kakue KONIoMIHBIE CTPYKTYPH! Xapax-
TEPU3YIOTCS ITHMH BUIAME YCTOHIMBOCTH?

3. Ilpu KaKuX yCHOBHAX OCYLIECTBISETCSA CAMOIPOA3BONBHOC 00-
pasoBaHue TMOGIILHBIX JUCIIEPCHBIX cUCTEM?

4. Yro Takoe Muleinna, Kakoso ee crpoenue? Hamumure dpopmy-
JTy MHIEJUIBI 30715 ¢ HOMOXKUTENBHO M OTPHUATEIHHO 3aPSKEH-
HHIME yacTUNaMu. KakoBa pojib MHLEIAPHON CTPYKTYpHI B
YCTOHIHBOCTH TMOPOGHBIX KOJTOMIHBIX CHCTEM?

5. Yem OTAMYAIOTCA CBOOOIHOMUCIIEPCHBIE H CBI3HOJHUCHICPCHBIC
KOJUIOU{HBIC CHCTEMBL?

6. Yem 06GycIOBIeHa CEJMMEHTALMOHHAsS yCTOHYMBOCTH TOHKO-
AMCIIEPCHBIX CYCIICH3UH?
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7. KakoBbl IyTH CHHTE3a JHOQUIBHBIX H IUOGOOHEIX KOMIOU-
ueix cucrem? IlpuBenuTe npuMepbl CHHTE3a 30718 METONAMH
JUCHEPTUPOBAHNS ¥ KOHACHCAIINH.

8. HasoBure daxrope! crabuimsanyn aucnepcusix cucrem. Ipu-
BCIMTE NPHMEP CUCTEM, CTAOMIIM3UPOBAHHBIX 21COPOUMONHEI-
MU CIIOSMH ITOBEPXHOCTHO-aKTHBHBIX BEUIECTB. '

9. IlpuBennTe aHAIH3 MOTCHIMANBHON KPHBOH JIA YaCTHIT THIPO-
30)351. Kaicne CIbl OpeobnaafoT Npy CONVKEHUH YaCTHI YC-
TOHIHBOH OUCIIEPCHOU CHCTEMBI?

l()HTo Takoe koaryiusuua? Kakxue QakrTopel MOryT ee BbI3BATH?
YT0 Takoe HOPOr KOAryIAUMM HPU HCIIONL30BaHHU B KAYECTRE
KOAryJsIHTOB PACTBOPOB 3JIEKTPOJIATOB?

[1.B xakux ciyvasx Koaryusnus JHCHEPCHEBIX CHCTEM CONPOBOXK-
[aeTco SIBJICHUSIMH MOHHOI0 00MeHa?

I'2.Kak Bnusror Ha xoarysiro auoGoOHEIX KOJUIOHIHBIX CHCTEM
aacopOuus ITAB 1 BEICOKONIONMMEDPHBIX COEMHEHUH?

I3.Kaxue sBienus HaBII0OJAI0TCA IPU KOATYJIAIME 3071€H CMEChio
KOATyISHTOB-DEKTPOIMTOR?

I} VI310%1UT€ OCHOBHBIE TONOXKCHMA TEOPHH KUHETHKM GHICTPOif
H MeAIeHHON Koarynsuuy. ITpuseute KpUBYIO KHHETHKY KOa-
IyJBd (B KOOPIMHATAX: YUCIIO YAaCTULY/BPEMS).

1B yem saxmowaercs 3amura ruaposonell, rHAPOIMYIbCHA u
'HJIPOCYCNEH3MI OT KOAryJMPYIOINEro ACHCTBHA DIEKTPOIU-
roB? KaxkoBo npakTiyeckoe sHaueHue Takoi 3amursi?

16.Jlnst KaKMX HUCOEPCHBIX CHCTEM B KAYECTBE CTaGHIH3ATOPOB
ncnone3yror ITAB, Genxu, nomumepn?

I'/.1Ito Takoe mepesapsaKa HOBEPXHOCTH JUCHIEPCHBIX 4aCTHUIL
MULISIUIIPHON CTPYKTyphl? Kakue noHbl MOIyT BBI3BATE ce?

I \'.” HEM 3aKNMIOYAETCA CTPYKTYPHO-MEXaHMYECKHH (hakTop cra-
OMIM3AIUHA KOJIOAHON cUucTeMbI? .

17 Kak BO3HMKAET CTPYKTYypa B KOJUIOMIHBIX CHCTEMaX, pacrTBo-
X BBICOKONOAMMEpPOB, pactsopax ITAB? Kaxue crpykryphi
HIHIBAIOT KOATYIIMOHEbIME? HTO TaKkoe TukcoTporms?

"0 Kk 3aBHCHT 1IOPOT KOAryJsidy OT 3apSia KOArYIHPYIOLIEro
nona? Coopmymapyiire npasuio Hlynbue-Tapmu.,
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MOJIEKVJASIPHO-KHHETHYECKHUE CBOMCTBA
KOJUIONIHBIX CHCTEM

K MOneKy/ISpHO-KMHETHYESCKAM CBOWCTBAM KOJIOMIHBIX CHC~
TeM OTHOCSTCS CleAyomme ssnenus: auddysus, OpOyHOBCKOE
ABIIKEHHE, OCMOC ¥ ceuMenTarms. O0paruTe BHUMARKC Ha CIICIH-
UKy JTHX SBICHWH, CBS3AHHYIO C PasMEpaMu JHCTICPCHBIX HaCTHIL
U WX MacCOH.

Jluppysus ~ omo camMonpousconbHblil NPOYeCc nepeHoca ee-
wecmea u3 obnacmu ¢ Gonbuieti Konyenmpayuel pacmeopa uiu ¢
BonbuuM NAPYUATbHBIM OaGNEeHUeM 2d3a 6 MeHee KOHYEHmpupo-
sannyio obnacme. Juddysus NporexaeT B rasoBbIX, XKUIKUX I
tBepABIX ($a3ax B BHJIC TEIUIOBOIO IOCTYNATENBHOrO ABIIKCHHUA
MOJIEKYJI, MIOHOB HJIM MeJbYailIuX JacTHIL.

B MHOTOKOMIIOHEHTHBIX CHCTEMaX B (Pa3ax MepeMeHHOro cocra-
Ba (IpH NEPEMEIIMBAHIY, IPOTCKAHMH XAMHUIECKHX peaxuui 1 1p.)
mabdy3HIO HHOT/IA HA3BIBAIOT 2emepooup@ysuei. Ona npencrasisi-
er co0ol M30TePMUYECKIH TPOLECC HAPABICHHOIO HEPEHOCA BEIIC-
cTBa, O0YCIOBIEHHBIA HEOOXOMMOCTBIO BRIPABHUBAHMS KOHIICHTPA-
i peareHToB Wit JOCTIKEHHs TEPMOIUHAMHUYECKOr0 PaBHOBECIS
CHCTEMbI B COOTBETCTBUU CO BTOPHIM 3aKOHOM TepMO/IMHAMUKH. Ta-
KAM 00pa3oM, XAO0THYECKOE TEMIOBOE [BIDKEHME aCTHIl BELICCTBA
BLI3BIBACT YIOPHIOYCHHBIN, HANPABICHHEH NIEPEHOC €0 B obnacry,

[Jie BO3HAKAIOT TPAHEHTHI KOHIEHTPaIyy (CTpOro roBopsi, rpajueH-
THI XHMUYECKUX TIOTEHIUATIOB OTIEIBHBIX YIACTKOB CHCTEMbI).

B 0/IHOKOMITOHEHTHBIX cucTeMax Auddysns Ha3bIBAETCS camo-
Ouchghysueti, KOTopast BO3HHUKAET KaK CIEACTBUC 00pa3oBaBLIMXCS
dryxryatmii (OTKIOHERUH OT CPeTHEro 3HAYCHNUSA JLIOTHOCTH Bemie-
crBa). Haymune rpaguenTa TeMnepaTyphbl B 00BeMe CHCTEMBI TAKXE
OPUBOJMT K BO3HUKHOBCHHIO IpOLIECCa maddysun, 00yCIoBICHHOTO
CTPEMIIEHUEM CHCTEMBI K JOCTH)KCHUIO TEPMOIMHAMHYCCKOTO pas-
nosecus. Takol nponecc Ha3bBaeTCH mepmodug@ysueti.

B xosonnasx cucremax nuddysus nposBugeTcs HE TOIBKO B
dopMe TErnoBOro JABWKEHHS OTAE/IBHBIX MOICKYJI, ATOMOB HIIH HO-
HOB WHIABH/yaTbHbIX BEIIECTB, HO U B BHJE JIBIOKCHHUA Melbpyan-
[IMX arjiOMEPATOB — KOJUIOMIHBIX YaCTHII, HA3bIBACMOIO bpoyros-
CKUM OBUDICEHUEM.
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KuHeTHKa IBHKEHMS YJIBTPAAHCIEPCHBIX YaCTHI
B THCHEPCHMOHHBIX Cpeaax

Cxopocts qudbysuu 3aBUCAT OT IUIOTHOCTH U BA3KOCTU cpe-
JIbl, TEMIIEPATYPbI, UPUPOALI AUDOYHAUPYIOUMX IaCTHI, BO3JEi-
CTBUSL BHEINHAX CHIIOBBIX MOJICH pasnu4gHOro Buaa. Jubdysus ra-
0B B ras’oBoii (ase npu HOPMalIbHBIX 3HAYESHMAX IAABJICHUS M TeM-
1CPaTyphl IPOTEKAeT OBICTPO (OOBIYHO B TEYEHHE HECKOILKAX MH-
nyr). B sxunkux ¢azax, B OTCYTCTBHE NPUHYIMTENHHOIO nepeme-
HIMBaHMA, 3TOT IIPOUECC NPOTEKAET B TCYCHUE HECKOJIBKO AHEH MM
nenens. B TBepApix Tenax OH NpOTEKaeT enie B HECKONBKO pa3s Meji-
nensee. C IOBBIIEHAEM TEMIIEPATYPEI CKOPOCTh qudidy3un Beerna
BO3pAcTaeT.

Ckopoctu nuddysun omvceiBarores 3akonamu Puka, B KOTO-
PLIX YCTaHABIMBACTCS CBA3h MEXKIAY WHTEHCHBHOCTBIO Qb (y3HOH-
UBIX IPOIECCOB M IPANMEHTOB KOHIEHTparuu. ['panuenT KOHIeH-
'PAlKH KAaKOro-Iu60 KOMIIOHEHTA CHCTEMBI BHIPAXKACTCH €e IEPBOi
HPOM3BOIHOU I10 PACCTOSHUIO B HAIPABICHUM TIEPEMEIICHHS YaC-

de
g -—. Hecm
- OTpsl HA JIOMAHYIO TPACKTOPHIO ABYIKEHHS YACTHIL,

mmn:ncalomnﬁ YIOPAZXOYEHHBIN [IEPEHOC BEUIECTRA TPEACTABILCT
cobol 1 dy3nOoHnBI MaTCPHATLHEIH OTOK .J, HMEIOIIHIT ornpe-
NCHICHHYIO IIOmans ceqenus s. Jnddysuonnsiii norok xapaxrepn-
1YCTCA KONMECTBOM JMGYyHIUpyIomux yactu N B eauHuy
BPCMEHM 7, OTHECCHHBIM K €IMHMUE IUIOIAAHN CEUYCHHUS IIOTOKA §-

dN
e HHTeRCuMBHOCTD (CKOPOCTS) cmayuonaprozo 1 dysuon-

de
J=D=—= —=Ds=
Wi == Ds—-. (20)

CranuoHapHeIM IPOLECCOM B (PH3MYECKOM XMMUH HA3BIBACTCS

1IKOH NIPOLIECC, IPH KOTOPOM KOHIEHTPAlHs PEarcHTOB B JAHHON
1OKE IPOCTPAHCTBA OCTAETCH HEU3MEHHOM,

K?B(bd)l/luﬂeHT nudpdysun D seasercs Baxueiimeit Xapakrepu-
¢ 1KoK ckopocth npouecca auddysun. On onpenensier Komuuect-
"o JIMCHIEPCHBIX YacTHI, NPpoaudbyHIMpoBaBmmX 4epes mIomah
teenus uddysHonnoro noroxa, pastyro 1M’ sa exumHmLy BpEMe-
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sy (1¢) pu rpajuenTe KOHIEHTPAuy, PABHOM CIMHULC. Bo muO-
rMX CIy4asx BeIMuMHa D sBJISETCS IOCTOSHHOM NPH 33JaHHBIX
3HAYMEHMSX TEMIEPATYPhl W JABJIEHMS CTaHIAPTHOH BeJIMYMHOM,
IpUBOJUMON B cupaBoynukax. Tak, Hampumep, K03 GUIUECHTBI
maddysuu BOAOPOE, KACIOPO/Ja 1 JHOKCHA YITIepOo/id B BO3AYXE
mpu 0°C ¥ HOPMAIBHOM [ABICHHM COOTBETCTBCHHO PABHBL
Dy, =634-10%, Dy, =178:107, D, =1.39-10° w’/c. U3 a10r0 1PO-
CTOrO NPHUMEPa BUHO, UTO C YBENHYCHUEM MacChi MOJCKYIl rason
xoadduupent quddy3un yMeHbIIACTCA.

Bropoii 3akon QUKa XapaKTepu3yeT HeCTaHOHAPHBIC IPOLec-
cel [uddy3ud U BHIPAXKAET 3aBUCHMOCTH H3MEHCHHUs KOHICHTpa-
un [ GyHIMPYIOmEro BEeNeCTBa BO BPEMEHH € €€ U3MCHEHUEM B
IPOCTPAHCTBE:

%-p2s. @1)

BpoyHoBcKoe ABHKEHMAE

TTpouece muddysuu HAOMIONACTCS TAKKE B KOJUIOH/IHBIX Pac-
TBOpaAX, Iyie OH OOYCIOBIEH OpOYHOBCKMM JBIDKEHMEM JuUCHEpC-
HBIX yacTun. B ornuume ot auddy3uu MOJIEKyJi, aTOMOB MM HOHOB
GPOYHOBCKOE JBIKCHME JHCIIEPCHBIX YACTHLL ABJIAETCA CHEACTBUEM
TENIOBOrO JABIKEHUS MOJIEKYJt cpenbl. OHO ABAAETCH PasHOBHUIHO-
CTBIO IpoueccoB AU py3un, OTHECCHHBIX B JIAHHOM Cilyyae HE X
OT/IebHBIM MOJIEKYJIAM WM aTOMaM MM K MOHAM U pajukanaM, a
K MeNbYaiiliiuM arioMepartaM, T.e. K KOJUIOMIHBIM JacTuiaM. bpo-
yH OTKpPBUI 9TO siBJICHHE, HaOIr0/as MOX MUKPOCKONOM ABMKCHHC
YACTHUIl LBETOYHOM MBUIBIEI Ha TIOBEPXHOCTH Karum Bojsl. Koino-
WIHBIE YACTHIIBI HONYYAKT MHOTOUMCIEHHBIE YIAPHBIC UMITYTIBCEL CO
CTOPOHBI OBICTPO ABIKYIIMXCS MOJIEKYJI CPE/IbI U COBEPIIAOT CII0K-
HBIH Iy Th, MHOTOKPATHO MEHSSA HAIIPABICHHUE CBOCTO JIBYKCHMS.

Teopust GPOYHOBCKOrO JBMKEHNA paspaboTana DinirreAEOM M
CMOJIyXOBCKHM. BpOYHOBCKOE IBHKCHHE XapaKTEPU3yIOT CPeAHIM
caBuroM A (BHIMMBIM [€PEMEIICHHEM KOJUIOMAHOH YacTHIbI B
JVMCIIEPCHOHHON Cpele 3a Bpems 7). YPaBHCHHC OiiHmTeiHa-
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('MOIIyXOBCKOTO CBA3BIBACT CPEIHMI CIHBUI C MMAPAMETPAMH JHC-
HCPCHOHHOM CPEJIbI M pasMepaMy JIBUKYIIUXCS YACTHIL
A = RT -t
3zrnN,’
1'J1¢ 7~ BpeMs Habmoenus, c;

¥ — PaiiyC YaACTHII, M;

# — BA3KOCTh cpensl, lla c.

W3 ypaBHEBHA CHENYeT, 9YTO MHTEHCHBHOCTH OPOYHOBCKOTO
JMDKCHHS 00PAaTHO NPOIOPHHOHATBHA PA3MepaM YaCTHIl. YBEiH-
"ICHKME BPEMEHH HAOMIOJEHUS MIO3BOJIMET I0Jy4YaTh OOJbIIee 3HA-
“ICIME CIIBUTA.

OHWITERH Nokasai, 9To kKod(duuuent muddysun D Kak or-
'ICIILHBIX MOJIEKYJI ¥UTM HOHOB, TaK M AUCIIEPCHBIX YaCTHI], 3aBUCHT

01 MX PA3sMEPOB M BA3KOCTU }II/ICHepCI/IOHHOﬁ Cpeabl B COOTBETCTBUA
¢ YpaBHCHUEM:

(22)

D= EC .
N ,6mrn (23)

W3 ypasuenns Dilnmireiina ciexyer: yem Gonbiue paguyc Mo-
HeKyll, TeM Menbe koodduuprent muddysua. Y gactun 3ouei ko-
"punment D 3HaUMTENHHO MEHbIUE, YEM Y HCTHHHBIX pacTBOPOB.
HospireHHas BA3KOCTH JUCHCPCHOHHBIX CPEN, XapaKTepHas s
1OIIOH/IHBIX CUCTEM, 3aMEULIET ABIKende dactul. Oanako aspo-
Wik (JIBIMBI, TYMAHbI) XapakTepU3yIOTCs OGONbLIMME 3HAYECHUSMH
hn'ub_(jlmuneHTa G dysun, Tak Kak BA3KOCTb BO3AYXA MaNa (0=
" 107 Harc). Koapdmmenr muddysnn npsamo nponopruosasen
(CMHEpaType: ¢ POCTOM TEMIIEPATyphl YBEAMYUBAETCA HUHTEHCHB-
nocth  1a(Qy3uH MONEKYI ¥, COOTBETCTBEHHO, OPOYHOBCKOro

ke, Koodpounuent nuddysnn mucnepersix yactun u cpen-

it CIBHT A CBSI3aHBI YPaBHEHUEM:
AZ
D=

27

24)

Muddpysuonno-cennmenTanonnoe paBHOBeCHe

Une 5 vy

lacTanpr 060t JHUCIICPCHOHU CHCTEMBI, HAXOAiCh B ctbepe
BIMITDKCHUS. 3€MIIM, HCIBITHIBAIOT JSHCTBHUE CHJI 3€MHOTO OpuTs-
v, C APYroy CTOPOHBI, B3BCHICHHBIC YACTHIILI HOABCPIKECHBI
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audy3un, CTPEMSAIICHCS BHIPOBHATh KOHICHTPAIMIO BO BCEX TO4-
Kax cucremsl. KOra HaCTyaeT PaBHOBECHE, YACTHIIB! TACTIEPCHOM
(paspl onpeneneHHbM 06pa3oM PacIpeieAOTCs OTHOCHTEILHO 0~
BEPXHOCTH 3€MIIH.

PacnpezieieHne YaCTHUIL [0 BBICOTE MPH JOCTIKCHUM PaBHOBE~
cHsl ONPEJICIISIOT CEUMCHTAIIMOHBYIO yCTORYHBOCTE KOJUIOHMIHOM
cucremsl. (ITon TEPMUHOM «cedumenmayus) HOHAMAIOT OCKIC-
HUE YaCTHIl Ha JHO PacTBOpa; OT JAT. Sedimentum — ocapok). 3a
Mepy CeMMEHTAMOHHON YCTOHIMBOCTH MPHHUMAIOT THICOMET-
PUYECKYIO BBICOTY Ay , T.€. BBICOTY, Ha KOTOPOH YHCIO MaCTHIL B
eNHIIE 06bEMa v, CTAHOBUTCA B (B Pa3a MEHbIIE HCXOMHOMN JHC-
JIEHHOH KOHLIEHTPAIHK Vo Ha IOBEPXHOCTH 3EMIIH.

THIICOMETPHYECKYIO BHICOTY OLPEENSIOT o GopmyJie:

hy= 23)
M 'g(l - %)

7€ g — YCKOPEHHE CHJIbI IPAaBUTALMM;

0 U Py — IOTHOCTH JUCIEPCHOM (ashl ¥ JUCTIEPCUOHHON Cpe-
AblL;

M — MonexyJsipHas Macca.

Jlins chepnyecKux YaCTUI PAfXyCOM I YPaBHCHHE npeobpaxa-
ercst B BUJL:

by = e (26)
@/3)7r’N (o~ po)g
CeiMEHTAIMOHHO-YCTONYMBEIE KOMUIOMIHEIE CHCTEMBI (30114,
CTAGHIM3NPOBAHHBIC SMYJIHCHH) MOFYT COXPaHAThCs O3 ocaxne-
Hus ponroe Bpemsi. HeycToduuBpie CHCTEMBI — 3TO CYCHCH3MH, HE-
CTaGUIM3UPOBAHHbIE IMYILCHU W NBUIA; VIS HUX XapaKTepeH Hpo-
Lece CeMMEeHTaIHM — OCEIAHMs JacTull Ge3 CIMITaHus MoJ AeicT-
BHEM CHJIB! TSKECTH.
CequMEHTAIMA YACTHIl B XKUIKON Cpeae MOMXYMHACTCA 3aKOHY
Croxca:
r*=Ku, 27
rJe 7 — Pajuyc OCeAONIMX YacTHL, M;
2 — CKOPOCTh CEMMMEHTALH JaCTHLL, M/C;
= %(p_’;_)g — KOHCTAHTA, XapaKTePU3YIOIas JUCICPCHOHHYIO
0

cpemy U AUCTiepcHylo (asy;
62

" — IMHAMHYECKAs BA3KOCTD CPEJIbL.
Ipeobpasosae ypasuenue CTOKca B BHI;

w2 ~P)E
9n

nonyauM GopMy Ty VIS pacyeTa CKOPOCTH CEMMEHTAIMHE,

Cycnensuu, BCTpEYarOIMecs B IMPakTUKe, Yalie BCero HOJM-
'IMCHCPCHBL, T.€. COAePXKAT YACTUIBI PAa3sHUYHBIX pa3MepoB. 3Has
CIKOPOCTH CEAMMEHTALIMH, MOXKHO PACCUNTATD PAIMYCH OCENAFONMX
wacerdin. CelMMEHTANNOHHGIN aNasns CYCIICH3UH I103BOJISIET pac-
CHITATE KPUBBIE PACIIPEACICHUS JWICIIEPCHBIX MaCTMI[ CYCHEeH3HU
Ho X pasMepam.

Konnouyueie pacTBOpHl B OONBIIMHCTBE ciy4daeR 00Janaror
‘un"l'a'rO‘EHo BBICOKOHM CTEIEHBIO JTUCIIEPCHOCTH M CEAMMEHTALUOH-
1o yCTOMYHBHL B TPABUTAUMOHHOM nojie. Ho 3TH cucTeMbl CTaHO-

e HEYCTOMYHUBBIME B LleHTp06e)KHOM none, Co34aBacMoM ICH-
I |)||(])y.l‘0f/'l,

27

Taxum 06pasom, Ha KOMITONHEIE YACTHIIEL, pacrpeaeneHubie B
NCHCPCHOHHOM Cpesie, JeHCTBYIOT JIBE IPOTHBOIONOKHO HAMPAB-
ncnnnie cunpl. Ilox AefcTBHEM CHITBI TSHKECTH YACTHIIBI CTPEMSITCS
cccerh Ha IHO. B nporuBomosoxHocTh TOMY mmddysus, 00y-
P IOIICHHAA CTPEMIICHHEM CUCTEMBI K POCTY 3HTPONUH, [JeHCTBYeT
4 HANPABICHHKY PABHOMEPHOIO PpaclpedeiNeHus 4acTHIl BO BCEM
sheme. B pesynbrate B CHCTEME yCTaHABIMBACTCS ONPEAEIIEHHOE
|*AIMOBECHOE paclpe/iee e YaCThLL IO BRICOTE — ()u(])d)y\?uoyuo-
CeDUMCHMAayuonHoe pasriogecue.

| PaBHOBECHOE pacUpENCHEeHHe YACTHIL B KOLTOMAHBIX CHCTEMAX
D ObCHHO B BBICOKOJMCIICPCHBIX, JIOCTHIAeTCS OYECHB Me,IUIeHHOT

) "
HO JICCKO HAapymaceres npu COTPACCHUAX, TONYKAX UM IIOJ HeH-
CrneM KOHBEKIIMOHHBIX HOTOKORB.

Ocmoc. OcmoTryeckoe AABJICHNE JTUCHEPCHBIX CHCTEM

l'cnm ma myta nnddysnoHHOTO MoToKa B pacTBoOpe (xax wmc-
'IUHOrO, TAK M KOJIOMIHOIO) YCTAHOBHUTE NOJTYHNPOHUIIAEMYIO He-
roroposiky (Mem6Gpary, KOTopas CBOGOIHO IPOMYCKAET MOJIEKYJIBE
{1 IROPUTEIA, HAPAMEP, BOZABL HO 3aJIEPXKHBACT MOJEKYIH pac-
'1IOPCHHOTO BEIIECTBA WM AUCUEPCHYIO (a3y), TO B IPOCTPAHCTBE
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nociae MeMOpaHbl MOBBIIAETCS JGBJICHUE HA CTEHKH COCYAa. 3r1o
JaBCHUE HA3BIBACTCH OCMOMUNECKUM, & OJHOCTOPOHHAA naddy-
3us pacTBOPUTENS] B PACTBOP Yepe3 MeMOpaHy Ha3bIBAETCH OCMOCOM.

OcMmoc BMeET OONMBIIOE 3HAUCHUE B JKH3HEICATeIBHOCTH pac-
THUTENILHEBIX M KHBOTHBIX OPraHU3MOB M, CJIEJIOBATENLHO, B MHIIC-
BOH [POMBINLIEHHOCTH, TEXHOJOIMH MEAMIMHCKMX IpPenaparos,
cenpxosxumuyt ¥ Jp. C IOMOIIBIO BBICOKOIO JABJICHHA METO/IOM
0CMOCa U3 MOPCKO# BOJBI ONYYaI0T YHCTYIO.

OCMOTHUIECKOE NABJICHHE 3aBHCUT OT KOHIEHTPaluH pacTBOpa
¥ Temmeparypbl. J1s pasGaBIeHHBIX PACTBOPOB HEJICKTPONUTOB
9Ta 3aBHCHUMOCTD BHIPAKASTCS YPABHECHHEM Baur-T'odda:

r= ”};T = ¢RT, (28)

e 77— OCMOTHYECKOE JABJICHHE.

3amerum, 4to ypasHerue (28) 0o Gopme COBIAACT € ypaBHe-
HEEM COCTOSHHUS UICAaNbHOTO rasa.

KOIIONIHBIE CHCTEMBI TAK YK€, KAK i HCTHHHEIE PACTBOPHI, 00-
Haal0T OCMOTHYCCKHM JABJICHHEM, XOTS y 30JicH OHO OYEHb He-
Gonpioe. IIpocteiimue npeoOpa3oBanus ypaBHEHU (28) mpuBonaT
K (popmyIe:

7= vRT/N,, (29)

rie V-4ucieHHas KOHUEGHTPALWs JIUCTICPCHBIX YaCTHIL

N,—urcyio ABOrajipo.

ITpy cpaBHEHHH [BYX KOJUIOM/HBIX PAaCTBOPOB OJHOIO H TOTO
e BEIECTBA ¢ OJMHAKOBON MOJAPHON KOHUESHTPALMEeH W YCIOBHO
npuHEATOH cepuyeckol (OpMON YACTUI U3 YPABHCHMS (29) nosy-
yaeM COOTHOIIEHHE!

ﬂ:KL:fZi (30)

re r — yCpeAHCHHbIH pajinyc YacTHIL.

Takum 06pa3oM, OCMOTHYECKOE JABIEHNE KOJUIOUIHOTO Pac-
TBOpa OOPATHO NPONOPUUOHATIEHO KyOy pajuyca JacTHI[ gucrnepe-
poit daspl. DTHM OOBSCHAETCH HE TONBKO MalO€ OCMOTHIECKOC
MABJICHNE JACIIEPCHBIX CHCTEM, HO Y €r0 HEIOCTOAHCTBO BCACACT-
BHe arperaiy WK Je3arperaryy JUCnepCeHbIX 1acTHi.
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BOIPOCBI VIS KOHTPOJBHOI'O 3AJIAHUS

1. Kakue ABICHHS OTHOCAT K MONEKYISPHO-KMHETHYCCKAM CBON-
CTBaM nucnepcHeix cucrem? IlpuBenure ux onpenenenus.

2. B 4yem 3axmouaercs senenne nupdysun? Yem IPUHIUINATBHO
oTnuyaercs M dy3us MOTeKyl u MOHOB oT muddy3un muc-
HEPCHBIX YACTUIL ¥ MOJIEKYII IOJIMMEPOB?

. YT0 ABISETCA IABYOKYHICH CUIIOM upouecca uddysuun?

- B xaxnx cpenax BosmoxH0 nporexanue muddysun?

. Uro HaspiBaeTCs TEPMHHOM «reTepoauddysusm? Jis xakux
CHCTEM LIPUMEHSETCS BTOT TEPMHUH?

6. UTO Ha3bIBACTCS TCPMUHOM «camMomupdy3usy?

7. Yro taxoe repmonuddysus? B xakux ycaosmax HpoTeKacT YTOT
npouecc?

K. Yro takoe quddy3noussi oTok?

Y. UTo MOHHMAETCS IO/ TEPMUHOM «CKOPOCTE P hy3umy»?

10. Hamawmre ypasrenue nepsoro 3akona ®uka. Yro ssisercs
KOJIIMYECTBEHHON XapaKTEPHCTHKOM CKopocTH aupdy3un?

I'l. Hammmmuare ypasnenune Difumreiina g xo>dunnenra qud-
(bysum. TIpoananusupyiite, oT kakux [IapaMeTPOB 3aBUCUT KO-
AYECTBEHHAA BenuunHa Kodddunuenra auddysuu. B xakux

 CAMHHLEAX H3MEpACTCs xoabdunment quddysun?

I7. Kaxosbt ocobennoctd muddysuu B 305151, asposoiix? Kaxas
CBA3b MEXIY CPEIHMM CJBHUIOM YacTHUbl M KO>PdHuuerToM
mddyzuun?

I3. YTo mommMaeTcs non TepMEHOM «ceauMenTansn? Kak pac-
CIUTaTh CKOPOCTh cepumenTanun? Hannmure ypasaenne Cro-
KCa ¥ IIPOaHANM3UPYIITE €ro.

. Y10 Takoe ceuMeHTaoHHas YCTOHMUMBOCTL KOIUIOMIHEIX CHC-
rem? B geM coctouT siBiieHue cequmentanuu?

1. Harmimre Gopmy.ty runcoMerprueckoro 3akona. Kakosa cBsiss
MCIKITY FHNICOMETPHYCCKON BBHICOTOH M CeAHMMEHTAUMOHHOH YC-
TOHYMBOCTREO?

6. Yro TaKoe M Hy3MOHHO-CEIUMEHTALIMOHHEOE  PaBHOBeCHE?
I lf /[ IEMCTBUEM KAKMX CHJI OHO YCTAHABIMBAETCH? .

I/ ’l.< 4KOBa IPUPOZIA GPOYHOBCKOTO ABKIKEHHUS MUCIICPCHBIX YaACTHIL?
KK xapakTepusyeTcs HHTeHCHBHOCTS GPOYHOBCKOTO BHKEHUS?

N oW
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18. UeM OOBICHUTD, 9TO KPYUHbIE YACTHIBI HE IO/IBEPXKEHbl Opo-
YHOBCKOMY JIBYKCHUIO?

19. Uro Takoe ocMoc ¥ ocMoTHdeckoe japieHne? OT Kakux napa-
METPOB 3aBHCUT BEIHYMHA OCMOTUYECKOTO [ABICHHA B JHUC-
HEPCHBIX cucTeMax?

20. JIna xakux JECHEPCHBIX CUCTEM IPUMEHSIOT CeIMMCHTALHIO B
nenrpobexHoM none? Kak B 3TOM Clydae paccuuTaTh pajuyc
chepuyeckoi yacTuup?

OINITHUYECKHUE CBOMCTBA KOJJIONIHBIX CHCTEM

JlucriepcHble CHCTEMBI AKTHBHO B3aUMOJEHCTBYIOT C Jydamu
cera. B wacTHOCTH, JHOOBIM JMCIEPCHBIM CHCTEMAM CBOMCTBEHHO
B TOM Wiy WHOH cTermenu noryon@ars ceer. IIpu a3roM BO MHOIHX
Clydasx OHV OKpAamleHbl, DTO CBUJACTENLCTBYET O TOM, 41O sjuc-
nepcHas (asa NOMIOMAST TOJLKO AyHH C ONpPEIENEHHOM IMHOM
BOIHEL Hapsiy ¢ 3TUM KOJIOMIHBIE CHCTEMBI OTPAXAIOT U Paccen-
BalOT cBeT. OTpaxKeHHe TBETA MOBEPXHOCTHIO HACTHL BO3MOMHO
TONBKO B IPY6O IUCTEpCHBIX CHCTEMaX (CYCIISH3HAX M OMYIBCHIX).
SIpKOCTH CBETOBOT'O [OTOKA NPH MPOXOKACHHHU Jiyya CBETA Hepes
JHCHEPCHYIO (hasy B pe3yibTaTe IPOIECCOB HOTJIOMWEHHS U PACCer-
BAaHUS PE3KO CHIDKAETCA. DTH M APYTHe CBOHCTBA OOYCIOBICHBL,
IIaBHBIM 00pa3oM, MX JUCIIEPCHOCTBIO U IE€TEPOreHHOCTHIO.

Korja my4ox cBera, HPOXO/a Yepes3 CHOH pacTBOpa, BCTpevacT
HA CBOGM ITIyTH YACTHI(, BO3MOXHBI NPOSBICHUA PA3IAYHBIX OI-
THYECKUX SBICHUN B 3aBHCHMOCTH OT COOTHOIIECHHS PA3MEPOB Yac-
TUIL ¥ JUTMEB] BOJIHBI II3AAI0Ero ceeta. ECiu pajuyc 4aCTHLb] I 110
CBOMM Da3sMepaM 3HAYUTCIBHO IPEBBINIACT JUIMHY BOJHBL Ia/a0-
ero ceera (#>>1), TO NPOUCXOJUT OTPAKEHHE CBETA OT NOBEPX-
HOCTM YACTHIG], MOJUMHSIONIeecs OOBIMHOMY 3aKOHY CBETOOTpa-
xeHHA (Yroll MajeHus paBeH yriay orpaxesws). Ilpu sToMm HacTh
CBETA MOXKET HUCHBITHIBATH IPEIOMIIEHHE, NOITHOC BHYTPECHHEE OT-
paxkeHue ¥ Horvouienue. ECIM pajuyc HACTHIBI MEHBIIS JUIMHBI
BOJIHBI TA/IAIONIET0 CBETA, HO coM3MepHM ¢ Heit (r < 0.14), 1o nyH,
HONAAONHIA HA TOBEPXHOCTh YAaCTUIIB, PACCEHBAETCS BO BCEX Ha-
npaBneHusX (TJIaBHBIM 00Pa3oM IO OCTPBIM YITIOM K HalpaBie-
HUIO ITAJAIONETo JIyqa).
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Tlpu m3yuenun pasnena "Ontruueckue cBoiCTBA" 06paTHTe BHU-
MaHWe Ha ypaBueHue Panesi, CBA3BIBAIOILEE CBETOPACCESHME IHUC-
MEPCHOM CHCTEMBI C e¢ CBOMCTBAMH (YHC/ICHHAS KOHICHTPAUMS Yac-
THII, UX 00BeM, KO3(OGDHIHEHT NPEIOMICHI) U C [JUTHHON BOJIHEI Iia-
JRIOIErO CBETa. 3allOMHHUTE, YTO CBETOPACCESIHME BBI3LIBAIOT BCE
JUIMHBL BOJH Ipy ycnoBu » < 0.14. CBeropaccesiaue B AUCIIEPCHBIX
cHCTEMaX, NOMYUMHArOIIEECA 3aKOHY Pajes, Ha3hIBaIOT PIJICCBCKUM.
IIpourure B yueOHMKE 00 OUTHYECKUX METOIAX ONpeEICHHs pa3-
MEPOB YacTHI 3051eH (HederoMeTpHst, YIBTPOMUKPOCKOIINS ).

Onruveckuii mpuGop — YIBTPAMHKPOCKON — IIO3BOACT Ha-
OmonaTe CBET, PACCESIHHBIN OTAEeNbLHBIMU YacTHaMK. IlyTeM cuera
YaCTHLL 30JIs B I10JI€ YIBTPOMHUKPOCKOIA MOXET OBITh BBIUMCIEH UX
st dexTHBHEIN paguyc.

HanGonee coBpeMeHHBIM NPHOOPOM, ONPEACHIIOUMM JSHCT-
BUTEIILHBIC PA3MEPhl KOJUIOMHBIX YaCTHL, SBIACTCS DIEKTPOHHEIHN
MUKPOCKOIL, KOTOPBIH ITO3BOJSET MOJIyYaTh CHAMKH YacTHI 30JIeH,
BBICOKOJUCHEPCHBIX CYCIICH3MM, a3po30iei, Oaxrepuil, BUPYCOB;
U3yJaTh. MOBEPXHOCTh KaTaaM3aTOpPOB, aICOPOCHTOB, CTPYKTYPY
JAKOKPACOYHBIX ¥ METAIIHYECKIX Hoxpmmﬁ VYBenu4eHue B dJeK-
TPOHHOM MUKPOCKOIIE COCTaBIISIET ~3O 10° u thororpaduuecKkum
nyTeM MoxeT ObITh Hoseneno xo 500 10° , & IIpeJieNI BUIUMOCTH CO-
crapnsger 0,4 um. M3yyenue Berecrs B fmeKTpOHHOM MHEKPOCKOTIE
HNPUXOJUTCS BECTH B OUEHb TOHKOM CII0€ B YCIOBHSAX BAKYyMa: JUis
opraamueckux semects or 107 10 107 u. Ipumenenue Gonee To-
CTBIX CJIOEB BEJET K IOITIOLIEHMIO SHEPTHUH U HarpeBaHuio 00beKTa.

OnTryeckue CBOWCTBA KOJUIOWJIHBIX CHCTEM IIHPOKO HCHOMNb-
3YIOTCS JUIA AHAJMTHYECKOrO KOHTPOJIS M XapaKTePUCTHKY CBONCTB
KOJIOMIHBIX CTPYKTYpP. B OONBIIMHCTBE CIy4YaeB KOJUIOM/IHbIE pac-
TBOPBI APKO OKPAIIEHHl ¥ CHOCOOHLI HE TOJBKO IOIJIONIATH, HO H
pacceuBaTh CBETOBBIE Ty4d. DTH CBOWCTBA IIMPOKO UCHOJIL3YIOTCH
VISt OTIpENEIEH s OCOOCHHOCTEH CTPYKTYPBI KOJUIOMIHLIX CHCTEM.

Hornomenue ceera

Kak m3BecTHO M3 TEOPeTHYEeCKOil (M3MKH, Ayun cBETa Ipej-
CTaBISIIOT COOO0H COBOKYNHOCTh (DOTOHOB — KBAHTOB BJIEKTPOMATr-
HUTHBIX HMILyIbCOB C sHepruer: Ey, =hv (h — nocrosuuas [Dianka,
V— 4acrora KonebaHuii).
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Ilpu B3aumopeiicTBuU (QOTOHA € IOBEPXHOCTLIO AMUCIIEPCHON
YACTHLB! BO3MOXKHA IIEPe/iadd ei ero JHepruy B pasananoi Gopme.
B cnydae ssienus Gorodddexra GoroH BHIOMBAET BaNCHTHBINA
INEKTPOH M3 ATOMOB YaCTHIIbI, KOTOPEIH 3aHUMMaeT cBOOOIHbIE Ba-
KaHCHHU, 06pasys Ipy 9TOM TaK HA3bIBAEMBIE LICHTPBI OKpacku. Ec-
aM 3HEprus, nepesapaeMas (OTOHOM DJIEKTPOHY, HEAOCTaTOYHA
JUISL TIOJIHOTO €ro BBIXOJa W3 30HB! NMPHTHKEHUS AAPOM aroma, TO
3IEKTPOH NEPEMENTaeTcs Ha ero 0ojee BBHICOKUH YHEPreTHYECKUN
ypoBens. [Ipu sToM 3HEprus MOJNEKyII, KOTOPEIE, KaK IPaBUiIo, Ha-
XOAATCA B TIOBEPXHOCTHOM CJIOE, BO3PACTAET, M, CIEJOBATEILHO,
YBEJMUYHMBAETC NOBEPXHOCTHAS YHEPIrusA YacTuusl B nenom. Hako-
Hell, B ciay4ae (POHOHHOTO MOITIOMEeHNUS (OTOHA, B KPUCTAILIE POXK/ia~
eTCsa OJJUH WIM HECKOTEKO (hoHOHOB. DOHOH — 3TO HEOONBLILOH yYa-
CTOK MOJIEKYJNBI, IJIE PE3KO yBeNmdeHa dHeprus konebaHmil xakou-
mbo xumumdeckoil cpsazu. (POHOHBI TPEACTABISIOT coOOH Komeba-
TEJBHBIE UMITYJIbCHI, TIepeMenalongecs B 00beMe JacTUlbl CO 3BY-
KOBO# CKOpocThIO. COBOKYITHOCTE (DOHOHOB B BEIIECTBE paccMaTpu-
BAIOT 110 aHAJOTHH C NAEATLHBIM razoM (MoJeb «(POHOHHOTO razan).

OCHOBHOU XapaKTEPUCTHKON IMPOIECCa MOITIOMECHMs CBETA AB-
aseTcs Ge3pasMepHBIN noKazamens no2NOWeHUs. Wil Kodpduyuenm
axcmunkyuu k, onpeensemslii no gopmyie:

k=a Aldr,

I
e o — Koa(GuiuesT HOrIONIeHUs a=4; Iy 1 ] — HHTEHCUBHOCTD
o

Jy4a JI0 ¥ TIOCIIe TPOXOK/ICHHS Yepes IUCIEPCHYO (asy.

VIHTEHCHBHOCTH CBETA — 9TO KOJMYECTBO CBETOBOM SHEPIUHM, N1~
Haromee Ha 1 oM* IIOBEPXHOCTH YacTHLB B eHUILy Bpemenu. Teo-
peTHyecKH OBUIO BEIBEIEHO M DKCIIEPUMEHTAIBHO MPOBEPEHO YPaB-
HEHHE!

I=1, ™, (31)

rae AX — IyIMHa Iy TH CBETOBOIO JIyya B 00beMe UCIEPCHON CHCTEMBI.
PaccenBanme cBera

W3 kypca (M3UKH H3BECTHO, YTO PACCEMBAHME CBETOBBIX HM-
NybCOB MPOUCXOAUT TOJNBKO HA Ae(EKTaX CTPYKTYPhl CHCTEMBI,
Takumu pedexTamu CTPYKTYpHI BEILECTBA ABISIOTCS JUCIICPCHEBIC
YacTHIRl KOJUIOWIHEIX cHCTeM. I103TOMY pacceMBaHUE CBETOBBLIX
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JIy4e# BO BCEX HANPABJICHUSX ABIACTCS XaPaKTEPHBLIM ONTHYECKHM
CBOMCTBOM Ul TUIMYHBIX KOJIUIOMAHBIX cucrem. JlucuepcHsle yac-
THIBI KOJUIOMHBIX CHCTEM MEHBIIE JUIMHBI [TOJYBOJHBI CBETOBBIX
Jy4ell ¥ I03TOMY HX paccerBaHue 00YCIOBIEHO HE OTPAXKEHHEM OT
[OBEPXHOCTH YaCTHUL, a X Juppaxmeii.

PaccenBanne ceeta OT MOBEPXHOCTH YacTuy ObLIO HCCIEXOBA-
HO TunpaseM, KOTOPEIH OGHAPYKHI, YTO IPH OCBEILIECHUY KOJIIO-
HJIHOTO PacTBOPA APKUM CBETOBBIM IIy4KOM mpu Habmonenuu c6o-
Ky NyTh €ro NPEACTABIAETCA B BHJIE CBETSMIErocs KoHyca (KOHyC
Tunpans). O1o cBeueHne GbUIO Ha3BAHO onALECyeHYUEL.

Teoperuyeckne OCHOBBI PaCCEHBAHUS CBETOBBIX JIyYeH KOJIIO-
HHBIMA pacTBOpamu Owuiu paspabortansl PaeeM, KOTOPbIA BbIBEI
YpaBHEHHE HHTCHCHBHOCTH PACCESHHOIO CBETA:

< 2 4
ni+n, | A

n—n2Y vt
I, =247z31{ 1 2] (32)

rae [, u /) — MHTEHCUBHOCTH CBETA, COOTBETCTREHHO, PACCEAHHOTO
euHuNel 00beMa 3071 U Na/[aI0NIero ayya,

N H Ny — [MOKA3aTeNIM NPEJIOMICHHS TACHEPCHON (asel U auc-
IIEPCUOHHOM Cpe/ibl;

v — YHCJIEHHAS KOHUEHTPAIMS YacTHI, T.e. YMCAO YACTHUI B
eluHuIEe 00BEMa 3011,

v — 00BEM OJIHOW YACTHIIBL;

A — JUINHA CBETOBOI BOJIHEI.

Ypasuenue Panes npuMenuMo it yactan pasmepoM 40 + 70 um.
W3 amanusa 5TOr0 ypaBHEHHMS CIHELYET, YTO MHTCHCHBHOCTh Pacce-
SIHHOTO CBET& BO3PACTAET C YBEIMYEHHEM PA3HOCTH MEXY Y0Ka3a-
TEIAMU IPETIOMIICHUSA 11y U 1z, @ €€ BEIMYNHA OOPaTHO HPOIOPIHO-
HaJbHA JUTHMHE BOJIHEL B 4ETBEpPTOH crenenu. Eciu nagaromuii ceer
nonuxpoMaTrdeH (6enblit), To paccesHuble IydH 060ralaroTCs KO-
POTKOBOMHOBLIMU (oTOHamu. B cooTBeTcrBUM ¢ 9THM npH GOKO-
BOM OCBEILEHUM OECIBETHbIC KONIOHAHBIE PACTBOPHI HMEIOT CH-
HIOK OKPACKy, & IPOXOAAIIUE JIyYH OKPAUIUBAIOTCA B KPACHOBATEHIS
roHa. Cvpue Jy4n Npu NPOXOXKACHUM Yepe3 CIOM BO3lyxa, coaep-
KAl YacTUUb! MBUIM, JBIMA WIM TYMaHa, NPaKTUYECKH IOIHO-
CTBIO PACCEUBAIOTCA, 4 KPACHBIEC JIyYH PacCedBafOTCA B 3HAYUTEIL-
110 MEHBIIEA CTENICHU M KPAacHBIA CHTHAN BuJeH Ha GONbIIoOM pac-
CTOSTHVIH.
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CoBMECTHOE TIOIVIONICHUE ¥ PACCEMBAaHHE CBETA4 OKPALICHHBLIMYA
cpejamu onUcsiBacTes yparaenuem JlamOGepra-bepa-byrepa, koropoe
B OIPEIEIEHHBLIX YCIOBISIX MOXKET ObITh IPUMEHEHO 1 JUIs 30JIeH:

I=I, 4" (33)

FJle K — KOHCTAHTA CBETOTOrIOIEHI;
¢ — KOHIIEHTpalUs BEIeCTBa B ClIOE,
Ax — TOJIIMHA TIOFTOIIA0NIEro CIO5L.
Vpasuenue (33) crpaBeanyso i MOHOXPOMATHYECKOro CBe-
Ta, TAK KaK MOMIONIAIoNIascs CriocOOHOCTE CPeJlbl 3ABUCHT OT JUTH-

I
HbI BOJHBI HANAOUICTO CBCTA. Bemunia ln—]i:D,1 Ha3pIBaACTCA OI-

TUYECKOH IVIOTHOCTBK) CHCTEMBI. B COOTBETCTBHM C 3THM ypaBHE-
aue (33) MOXKHO 3aIMCaTh B CHEAYIOIEM BHIIE!

Dy=rcAx . (34)

OHO IOKA3bIBACT, YTO ONTHYECKAS IUIOTHOCTh CHCTEMBI IAHEH-
HO BO3PACTAET C YBENMHYEHUEM e¢ KOHUEHTparuu. Ypasuenue (34)
CIPABELTHBO TAKKe /11 MOHOXPOMATHYECKOTO CBETa, Tak Kak D
U TIOTJIONIEHUK CBETA 38BHCUT OT JUIMHBI BOJNHBL 3aBHCHMOCTEH
3TA FOCTATOYHO CIIOXKHA.

Kak ykasplBaioch BbIIIE, ONTHYECKAs IUIOTHOCTH Dy Xapakre-
pu3yer ocnableHue CBeTa JaHHOU CHCTeMBl B IIEJIOM, 00YCIOBIeH-
HOM KaK CBETOHOIJOMIEHHMEM, TaKk W cBeropaccempanueM. Eciu
AMeeM eSO ¢ TAK Ha3bIBAEMBLIMU OerbIMH 307IMU (JIATEKCHI, 307H
AgCl), y KOTOPBIX YaCTHIbI HE OKPAIICHBI, TO CBETONOINIOUWIEHUC
OTCyTCTBYET, & Benu4uHa D; 00yCIOBIICHA TONBKO PacCCUBAHUCM
CBETOBBIX UMILYJILCOB. B 9TOM CiIy4ae KOHLEHTPALHIO YaCTHI( 30111
MOKHO OIpeJessTh TypOOMMETPHYECKHM METOJIOM C HCTIONB30-
panneM Qopmyns: D) = c¢*= KA", rae ¢*- MyTHOCTL (Benmduua,
XapaKTEPU3YIOLIas CLHOCOOHOCTH CHCTEMBI PACCENBATH CBET); M —
[I0Ka3aTenb JUCIEPCHOCTH, TO BEIHYHMHE KOTOPOro ONpEeACsIIOT
cpenHuil aMeTp YacTHil 3008 d, HCronb3ys JaHHBIC IKCHEPHIMEH-
TanpHON Kpusoii I'exepa [m = f{d)]. Pesyaprarsl namepenus c*
PACCYUTHIBAIOT CIIEAYFOIHM 06pa3oM: 110 rpaduKy, HOIYISHHOMY B
koopuuuarax (Ig ¢* /g 1), Haxoast noxasaTens M KaK TaHTeHC Y-
Jla HaKJIOHA TOMydYeHHOM npsMoil K ocu abcuuce. BenyunHa m u3-
MeHsieTcsl B npenenax ot 2 10 4 (upu m = 4 BBHICOKOQMCIEPCHAA
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KOJUIOMIHAsA CUCTEMA 00NIaZaeT PIJEeBCKUM CBETOPACCEAHMEM, NIPU
m < 2 CBETOpaccesHue He NOAYHUHACTCS 3aKoHy Poses).

BOIIPOCHI I KOHTPOJIBHOT'O 3AJIAHUA

1. KakuMy ONTHYECKUMU CBOHCTBAMH 00IaJaeT KOMIOWAHASL
cucrema? YTo Takoe ONTHYECKAs IIOTHOCTh ?
. B uem 3axkimouaercs ABICHHE CBETOMOTNIONEHHA?
. Uro coboii mpeicTaBnsieT MOHOXPOMATHYECKUN JIyd cBeTa?
Yro rakoe poron? Yemy pasHa ero sHeprus?
. Hro coboit npeACTaBIsAIOT NOMMXPOMATHYECKME JIYIH CBETA?
. Hro Takoe k03hdunMeHTH 3KCTHHKIHUA ¥ MOTJIOMEHUA CBE-
ta? KakoBa QyHKIMOHATBHAS CBSI3b MEXKIAY HUMU?
6. Kakue dopmMe! nepenauu suepruu GoToOHA AUCHEPCHON dac-
THUE BO3MOXHEI TIPH €T0 IOTJIONIeHnH?
7. Kaxue ontudeckue npuGopsl OCHOBAHE!I HA ABJICHUM CBETO-
NOIIOMEHUA?
8. UeMm oTIMYACTCS YIBTPAMHKPOCKON OT OOBIYHOIO MHKPO-
cxona?
9. B yeM COCTOUT sRIEHUE CBETOPACCEAHHS?
10 KaxkuM duspyeckuM sBiieHieM 00yCIOBICHA ONATICCHEHIUS
3oneid? B kakux ycnoBusx oHa Habmrojaercs?
11.Hamumure ypaBrenue Panes. Tlpoananusupyiite ero.
12.Kakue onTH¥ecKHE METOBI ONpPEIEICHUS] KOHUSHTPAIUH H
AMCHEPCHOCTH 30/71€H OCHOBAHBI HA SBIEHHH CBETOPACCEs-
aus?
13.Hro Takoe mponecc orpaxenus? J{ist KaKMX JUCHEPCHBIX
CHCTEM OH XapaxkTepeH?
14.9to Takoe mponecc MpesoMICHHS Jiy4Ya CBETa B JUCTIEPCHBIX
cucremax? Yem 00yCIIOBIIEHO €r0 NPOUCXOXKAECHHE?
15.YeM OTIMYAIOTCS IPOLECCH PACCEBAHUS H OTPAKEHHS?
16.9ro takoe ¢urykryanus? Kak o6bACHUTL HalM4YuMe CBETO-
PACCESHNUA Y YHUCTHIX WH/IMBHIYAIBHAIX KUAKOCTENR?
17.Kakol npuHIHI IIOIOXKEH B OCHOBY YCTPOMCTBA 3NEKTPOH-
HOI'O MEKPOCKONa?
18.Kax onpesenuts cpeHuii paguyc YacTULl U KOHIEHTPALHIO
THUCIEPCHOR CUCTEMBI C HOMOLIBI0 Hedenomerpa?

W N
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19 Hanuure v npoananusupyidre ypasaenue Jlambepra-bepa-
Byrepa.

20.YUeMm otmuuaercst Ko3GhQUIMEenT MOTJIOINECHUS CBETa OT KOH-
CTaHThl OCHableHUs WHTCHCHBHOCTH CBETa B YDPaBHEHUH
Jlam6epra-bepa-byrepa?

PEOJIOTHYECKHAE CBOMCTBA
JUCHEPCHBIX CUCTEM

Tpexe gem repeiTe K yCBOCHUI TEOPETUYECKUMX OCHOB JaH-~
HOTO pasjena, CTYASHTH HOIDKHBI pa3o0parhcs B TOM, 4TO coOoit
NPEJACTABISET CAMOCTOSTEARHOC HAYyIHOE HAIPABICHUE, HA3HIBAE-
MOE PeoJIorHel, U B 4eM 3aKII04aeTCs Creu(uKa peoIorndeckKuX
CBOMCTB KOJUIOH/THEIX CHCTEM.

Tepmun «peosiorushy (0T rped. Rheos — meuenue) BBen bunram
B 1929 r. Peonorus BkIo9aeT B ce0s1 CIENYIOIINE PA3SHEIbl MAKPO-
Peoioauio, UCCIEAYIOULYIO COOTHOWCHHS MEXTY AehopManuaMy H
HANPSDKCHMWSIMY, U MUKPOPEOI02uI0, PACCMATPUBAIOIYIO CBS3b Me-
WY XMUMHYECKHMM COCTABOM U CTPYKTYPHBIM CTPOCHHEM MaTepua-
JI0B, C OJJHOM CTOPOHBI, H UX (PH3UKO-MEXaHWIECKHMU CBOHCTBAMH,
€ OpYrou.

Peonorus — 3TO Hay4HOE HAIpaBJICHHE B KOJUIOMIHOH XUMUH,
M3YYAroIee MPOLEccH! 1eQOopMaiy U TeYEHUs MATEPHAJIOB, Pa3BH-
BAIOIUMXCH BO BPEMEHM, 1101 ACHCTBHEM BHENHUX HanpsokeHui. OHO
3aHUMAET TPOMEXYTOHHOE IMONOMKEHHE MEXy TeopueH HIealnbHO
YIPYTHX MaTEpUAaNioB W THAPOAMHAMHUKON, 3aHUMAIOUICHCA M3y YeHH -
eM OpOUECCOB TCHEHMS XKMIAKOCTEH W ra3oB ¢ HNOCTOSHHOW BSI3KO-
ctbio. Taxum 00Gpa3oM, PEONOTHS PAacCMATpPHUBAET TOBEICHME IMC-
[EPCHBIX CHCTEM B OTCYTCTBUH TEPMOIMHAMUIESCKOrO PABHOBECHS.

Kostouiupie pacTBOphl, adporesiy, UEHbI, CBAZHOAUCUEPCHBIE
CHCTEMBI 001a1ar0T crienupUuIeckKumMn GU3HKO-MEXaHITICCKUME CBOMH-
cTBamMy, OOYCIIOBIEHHUBIMA MX BHYTPEHHUM CTPOCHHEM (CTPYKTYPOH),
W TIONy4YuBIIAMU OOIIEEe HA3BAHHE CTPYKTYPHO-MEXaHMYECKHX
croiictB. K cmpyrxmypHo-mexanuueckum ceolicmeam OMHOCAMCA
BAZKOCb, NAACTAUYHOCHb, MEXAHUYECKAS NPOYHOCMb CEA3ZHOOUC-
HEPCHBIX CMPYKMYpP, MEKYYecnb meepoblx azioMepamos Hpu 6bi-
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COKUX OaBNEHUSX, 2USPOCKONUYHOCMb, YNJIOMHAEMOCHb, Cnexae-
Mocme U Op.

B xonanonxHOH XMMHH IIPHHSTO PACCMATPUBATE J1BA OCHOBHBIX
THIA CTPYKTYP, ONPENEIAEMBIX XapaKTepoOM K IIPOYHOCTHIO CBA3EH
MEK/Ty JHCTIEPCHBIMM YACTHHAMU. B CBOGOIHOMUCIIEPCHBIX CHCTE-
Max ¢ MaJof KOHUSHTpauuel JucuepcHoi (asbl 4acTHIbl IPaKTh-
YECKM HE CBJ3aHBl APYT € APYroM, HOCKONBKY pPa3JeneHsl J0CTa-
TOYHO WHPOKOA NPOCIIONKOH JUCTIIGPCHOHHOHN cpeapl. B aToM cmy-
Jyae CHCTeMa He SIBIeTcs CTpyKTypupoBanHoi. ITo mepe nosbinie-
HHsl KOHIEHTpaUry AUCICPCHOM (ha3bl TOIIUHA HPOCIOHKY YMEHb-
IIAETCS, M MEXKJY YacTHIaM¥l BOZHHKAIOT clHalble KOazZynayuonHble
CBSI3H, T.C. CBS3M Yepe3 TOHKYIO NPOCIOHKY JUCIEPCHOHHON CPENbI.
Tlpm srom obpasyercs Tak Ha3bIBaeMas KOAUYIAIMOHHAA CTPYKTY-
pa. Ilpn gocraTouso GoNbIION KOHIIEHTPALUY 301 UM CYCIIEH3NUH,
KOI'la PAacCTOSHMA MEXIy IBYMA IIOJMSPHO OPUEHTHPOBAHHBLIMHU
YACTHIIAMH HEBEIHKO, 4 B3aMMHOE IIPUTXKEHUE, Hao00poT, CTaHO-
BUTCS 3HAYUTENHHLIM, MOXKET TPOM30HTH HONHAA NOTeps TeKyde-
CTH XKUIKOH a3l CHCTEMBEL

B yCiOBHSX IOJHOIO yIaleHws JUCICPCHOHHOH cpelpl Gopmu-
pyercad KOHACHCAUMOHHO-KPHCTA/UIM3AIOHHAs CIPYKTYPa MEXAY
JUCHEPCHBEIMA YaCTHIIAMM, NPEACTABIISIONAsN cOO0H HOTUKPUCTAIIIN-
yeckyro upocioiiky. IIpu arom obpazyerca DpouHBI TBEpALI npo-
JYKT ¢ XapakTepHbIMH (PUHKO-MEXAHHYIECKUMI CBOMCTBAMM.

B 3omsax, cycneH3WaX, 3MYJIbCHSX M PAacTBOpaxX IOJUMEPOB U
MBI YaCTHIBI, 00pa3yrouIne KOAryIsSIHOHEYIO CTPYKTYPY, CBA3aHb
MEXIY cobo#l GIH3KO JEHCTBYIOMMMH MONCKYISIPHBIMH CHIIAMH,
NO3TOMY HOJIyYEHHBIC CTPYKTYPBI 4aCTO HEIIPOYHB! B CPABHUTENb-
HO IIErKO paspymaorcs. Jns Takux CTPYKTYPUpPOBAHHEIX CHUCTEM
XapaKTePHO ABIEHME THKCOTporuu. OHO 3aKIIFOYAEeTCs B TOM, 4TO
CTPYKTYpa, paspymiascs IPH SHEPIHYHOM MEXaHMYECKOM BO3JEH-
cTBHH (B30anThIBaHHE, NICPCMEIIUBAHNE), BHOBb BOCCTAHABIMBAET-
¢ BO BpeMeHH. THUKcoTponust XapaKTepHa He TONBKO Ui 30JIeH, HO
% JIA HEKOTOPHIX MOPOIIKOBHAHBIX MaTepHaioB (CyXue HeOpraHu-
YECKHE COJIH, [JIMHUCTEHIE arjJioMepaTsl U Ap.), U1 KOTOPBIX JHC-
TIEPCHOHHON cpefol ARNAETCS BO3AYX. THKCOTPONHBI IJIMHEI, Mac-
JIAHBIC KPACKH, CTYIHH.
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Hano obpatuts ocoboe BHHMAaHUE Ha TO, YTO CTPYKTYPHPOBAH-
HBIC CHCTEMBI HPHOOPETAIOT UEJBIH KOMIUIEKC HOBBIX PEOJIOTHYE-
ckux CBOMCTB. Tak, OHH HEe NONUMHAIOTCH 3aKOHY TCUCHUS XKHUIKO-
credl Herorona:

P =ne*, (35)

rie P — nanpsoxernume casura ([a), mojiepxHBAOLIEe TEUCHUE
SKHIKOCTH ¢ 06BEMHOM CKOpOCThIO @ (M/C);

g¥ = %—?— — TPaJiMeHT CKOPOCTH TEUCHHs B HAIIPABICHUH, ep-
HEH/MKYJIAPHOM JBIDKEHUIO TOTOKA;

7 — IMHAMuYecKas Bia3kocTs (I1ac).

Cucrems!, NOAYUHAOMHKECS 3aK0HY HBIOTOHA, Ha3BIBAIOTCA

HOPMANHLHO BSAZKUMHU.
Ipumeuanue. I'paduenm rkaxoii-nubo senuyuHsl Xapakmepusyem ee
usmMenenue 800Jb HeKomopozo nanpaenenus. Hanpumep, 8 cucmeme
Modicem Obimb 2PAOUCHM MEMAEPAMYPbl, SPAOUEHI KOHYEHmpa-
yuu ¥ m.0. Mamemamuuecky 2padueHmsl bIpaNCaOmMcs Nepsol
NPOU3BOOHON NO 8LIGPAHHOMY HANPABNEHUIO.

B crnyuyae KOHACHCAIMOHHO-KPUCTAIIM3ANHOHHOIO CTPYKTY-
pPOOOPa30BAHAT MEXAHWYECKAS IPOYHOCTE OOPa3yIOMIerocs Mate-
puana, ero MIaCTHYHOCTh ¥ YHPYIOCTh, FHIPOCKONMYHOCTH, CIIe-
KHUBAEMOCTD, TEKYYeCTh ITOJ( JABJICHHEM, TEIIOEMKOCTb, TEILIO-
IPOBOIHOCTD W JIPYTHE CBOMCTBA 3aBUCAT OT IVIOTHOCTH ¥ T'€OMET-
PHYECKOTO XapaKrepa YIaKOBKH YacTHIL, T.€. TuIa 00pa3oBaBIIeHcs

CTPYKTYPBL.

KoaryasiiimouHo-CTPYKTYPHPOBaHHbIe CHCTEMBI

KoarynsimonHoe crpyKkTypoobpa3zoBanue U3MEHIET TEKYYCCTh
CHCTEMEI 1, Yallle BCETO, SBJIAETCA PE3YNHTATOM HEOJMHAKOBOM MO~
(PHMIBHOCTH HOBEPXHOCTH YACTHIl B 30JAX, CYCHEH3MIX, IMYIBCUAX
U pPacTBOpax MOMUMEPOB W MbUIL. JInodobro-nroduipHas Mozany-
HOCTDH IMOBEPXHOCTH YACTHUIL B DTUX CHCTeMax obycnonimsaer obpa-
30BaHMC HEYCTOWYMBON KOAryJSIIHOHHOH CTPYKTYphl M ciaboe
CIIMIIAHUC JUCIEPCHBIX YacTHL ¢ oOpa3oBaHueM NpPOCTPaHCTBEH-
HOH CETKH W3 OTHENBHBIX IPyHN YacTHIl B BUAC (UTYP MHOIO-
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YroJIbHHKOB MM MHOTOFPaHHUKOB, CBS3aHHBIX MeXJy coboi. B
3TOM Clly4ae B IPOCTPAHCTBE MEXIY YaCTHIIAMH BHYTPH 3TUX (u-
T'yp HaxoJSTCs IPOCIIONKH HUCHEPCHOHHON cpexsl. OOpasoBauue
OPOCTPAHCTBEHHON CETKH M3 JUCHEPCHBIX YacTHIl HPHUBOIUT K
YMEHBIICHUIO TEKYUYeCTH KHUAKOH Dhasbl.

Koary simmoHHOe CTPYKTYPHPOBAHHE 30JeH B HEKOTOPBIX CIIy-
Yasx CTHMYJIHPYETCA HEOJHOPOIHOCTHI) COABBATAIMH ITOBEPXHO-
CTH YacTHIL. DTO MOXET ObITh O0YCIOBJICHO WM XHMUICCKUMH CBOM-
CTBaMU JIAHHOW CHCTEMBI, MJIM JOOaBJIEHHEM ISKTPONUTA, WIM CTa-
peHHeM CTPYKTYPBL

KoarynsimmoHHEBIE CTPYKTYPEI, KaK HPaBUIO, THKCOTPOITHEL
Ilon neiicrBHEM BHEIIHUX CHJI OHH PAa3pyLUAIOTCs, & MOCIE CHATHS
Harpy3kH BHOBb BOCCTaHABIMBAIOTCA B TCYCHHE HEKOTOPOTO Bpe-
venu. Ilpu pedicTBHM HAIPY3KHM, HE BBI3BIBAIOLICH paspyuicHMs,
KOAryJISIMOHHBIC CIPYKTYPB! OOHAPYKUBAIOT ABa BUJIA BHICOKOIIIA~
CTHYHOH AedopMmanmi: OBICTPYIO (BpeMsa pellakcallid BO3HUKAIO-
UIAX HATPSDKEHUUW COCTABISNCT 10° - 107 €) M MEUICHHYIO (BpeMs
peNaKcalnyy HaxoJuTCs B IPeeiax 10 -10° ).

Hapsiny ¢ KOarynsusOHHBIM CTPYKTYPooOpazoBaHueM B 30JI1X
BO3MOXKHO O0OpazoBaHue MPOYHBIX KOHACHCAIHOHHO-KPHCTANIM3A-
HUOHHBIX CIPYKTYP B IIPOIECCAX OTBEPACHMS MUHEPAILHEIX BIKYILUX
BEIIIECTB ¥ B pacTBOpax BeICOKoHOMMMepoB. CpacTanue H reperiere-
HHE KPUCTAJLIOB HOBOH (asbl B mpolecce ee 06pa3oBanus U3 JoCcTa-
TOYHO KOHLIEHTPUPOBAHHOTO PACTBOpA COCTABIIET OCHOBY HPOIECcca
TBEPJCHHS B CTPOMTEHBHBIX BDKYIIMX Marepuanax (6eron, ie-
MeHt). IIpodHocTs KOHAEHCAMOHHO-KPHCTAIUTH3AIHOHHBIX CTPYK-
TYp BBIIIE KOAryJSIIHOHHBIX HAa HOpAAOK u Gonee. B ornwuue OT
[MOCTICAHHUX, OHH HE THKCOTPOIHEI A Pa3pyIHar0TCs HEOOpaATHMO.

B KonnomaHeIX cHCTEMaX € JKHIKO(Da3HON JHUCTIEPCHOHHOMN cpe-
JIOH yacTUlibl, O0pasylomue CTPYKTYPY, CBA3aHBI MEXHy coboi
OIM3KONEHCTBYIOMUMI MEKMOICKYIIAPHBIMU CHIAMM [IPUTOKEHUS,
1109TOMY IOITYYEHHBIE CTPYKTYPBI 4acTO 00NaMAK0T Mo IIPOYHO-
CTBIO M CPABHUTENLHO JIErKO paspymatorcs. s MHOTHX Koaryss-
IIMOHHO CTPYKTYPHPOBAHHBIX CHUCTEM XapaKTEPHO SBIICHYE THKCO-
rtponzy. Kax yxazpBanock BBIIIE, OHO 34KIOYAETCS B TOM, YTO
CIPYKTYpa, PaspyIliasch NPHU SHEPrUIHOM MEXAHHYECKOM BO3jei-
creug (B30anTHIBAHEE, TEPEMEIIHBAHHUE), BHOBL BOCCTAHABIMBACT-
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cs ¢ TedeHueM BpeMeHH. CyIHOCTh THKCOTPOIMH 3aKJIFOYACTCS B
o0paTHMEIX IEPEX0Aax 307 B relb 1 00paTHo:

reseobpazoBanue —»
305b <« Ienb.
< NenTu3anys

O0pa3zoBaBmuiica reiib MOXKET OBITH CHOBA HEPEBEACH B 3015
npy K00aBICHUM K HEMY 3JeKTPOJUTA-CTa0MIN3aTOpa MHUICILIAp-
HOM CTPYKTYpPHL. JTOT MPOUESCC HA3bIBaeTCA nenmusayueti. VOHLI
cTa0uIu3aTopa, afncopOupysce HA MOBEPXHOCTH IHCIIEPCHBIX 4Yac-
THI{, BOCCTAHABJIMBAIOT ABOMHON SIEKTPUYECKMI CIIOH B MUIEIUIAX,
MEX/IY YACTHIIAME BO3HHKACT DJEKTPOCTATHYCCKOC OTTAIKHBAHUEC
¥ CUCTEMa IIEPEXO/IUT B XKUIKOE COCTOSHUE,

CTpyKTypHpOBAaHHEIE CHCTEMBl Pa3eNsiOT HA CIPYKTYPHpPO-
BaHHbIe (HEHBIOTOHOBCKHIE) XKHUIKOCTH H TBepAooOpasHble Tena, Te-
YEeHUE KOTOPBIX HACTYIAET TONBKO MPH HAIOKEHUM OIPENEICHHOrO
HanpsokeHus (TIpelensHoe HanpspkeHue cipura). CIpykTypupo-
BaHHbIC >KHIKOCTH He nomuuHsiorcs ypasuenwio Ilyaseitns (36),
BBIPA)KAIOMIEMY TEUCHME XUIKOCTH 10 KalHUIIPy BHCKO3UMETpa B
JaMHHAPHOM PEXIME:

/7= KP/h, (36)

rae o/7T— 00beMHAsS CKOPOCTh TEUCHHS KUIKOCTH;

K — xoHCTaHTa BUCKO3UMETpA.

Tedyenue CTPYKTYPUPOBAHHBIX THKCOTPOMHBIX CUCTEM ITONYHM-
HseTcs 3aKoHy bunrama:

P=P;+ne* (37
rje Py — npelleibHOE HalpsHKeH e CABHIa, P KOTOPOM HAYMHAET-
Csl TEYESHHE MaTeprarna;

7 — DIacTHYecKast BA3KOCTH CHCTEMEI B yCiioBusax P > Py, (Ba3-
KOCTH NOMHOCTHIO PAa3PYIICHHOW CTPYKTYPHI). JTO ypaBHEHHE NO-
Ka3BIBACT, YTO TCHYEHHE CTPYKTYPUPOBAHHBIX JKUIKOCTEH HadHHa-
eTCA TOJNBKO IOCHE TIOJNHOrO pa3pyuIeHds CTPYKTYpHI, T.€. Hanps-
JKeHHe cuBura P, HeodxoauMoe I TEUYCHH, AOIDKHC OBITE 60JIb-
we upeaena Texydectu Py P > Py . Jlnd cucrem, He MMEOMUX
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HPOCTPAHCTBEHHON CTPYKTYpHL, Py=0 u ypasHeHue buurama npe-
Bpamiaercs B ypaBaenue Hetorona (35).

onpoOuelii ananu3 peonOruYecKMX CBOHCTB AMCIEPCHBIX CHC-
TeM K OOpaleHHe 3aKOHOMEPHOCTEH TEYECHHS CTPYKTYPHPOBAHHBIX
CHCTEM JIaHbl B paboTax OTe4eCTBEHHBIX YueHbIX: PeGunnepa, Tpa-
nesnukosa, Hlykuna, Bomaposuua, baprenesa. Mmu 66110 noxasaso,
9T0 PEOJIOrHYECKHe CBOMCTBA 3aBHCAT OT CTEIEHU CTapeHUs CIPYyK-
TYPEL IMCTICPCHOR (hassl.

OUINKO-XUMIYECKAT MeXanuKa ARCHEPCHBIX CTPYKTYP
TBEP/AbIX MaTepuaion

PebunpepoM u y4eHBIMH €0 HIKOJIBI CO3/IaHO HOBOE HAYYHOE
HANpaBIeHUe B KOJJIOUITHON XUMHH — QUBUKO-XUMUYECKas Mmexd-
Huxa oucnepcuvlx cmpykmyp. Ero TeopeTudeckou 3anaveh ssnser-
Csl M3y4YeHHE MEXaHW3MOB 0Opa3OBaHMSA KOAryAIlMOHHBIX U KOH-
ACHCAIMOHHO-KPUCTAIM3AIIMOHHEBIX CTPYKTYP TBEPJABIX Tel pas-
JVHYHOIO XMMHYECKOr0 COCTaBa M OTJMYAIOUIMXCS Pa3HbIMU (pH3H-
KO-MEXaHUYECKMMK CBOHCTBAMM, a TAKXKE HMCCIENOBAHUS IPOLEC-
COB X JedopManuy M paspymenns. IIpakTudeckas nenb (hu3uKo-
XHMUYECKOM MEXaHUKH — IOJIy4EHUE TBEPABIX TEJl Pa3HOOOPa3HOro
Ha3HAYCHUA! CTPOUTENLHBIX Marepuanon (6ETOHOB, KEPAMUKH, ME-
TAJIIOKEPAMUKH, MATEPUAJIOB Ha OCHOBE IOJUMEPOB) € 3aJaHHBIMH
QU3HIKO-MEXaHUTIECKUMH CBOHCTBAME U CTPYKTYPOH, YIPABIEHHE
MEXaHMYECKMMH CBOMCTBAMH JMCHEPCHBIX CTPYKTYP M TBEpBIX
Tell B rpoLeccax Hx 00paboTKy Wiy JUCHEPTUPOBABYSL.

OcHoBononaramue Te3uchl GU3NKO-XUMHYESCKON MEXaHUKU
JHMCOEPCHBIX CTPYKTYP Obuin COPMYSIUPOBAHEI M PAa3BUTHI B WH-
cruTyTe dusmyeckod xumuu PAH m Ha XuMHUYeCKOM (akyabTeTe
MI'V um. M.B. JlomonocoBa I1.A. PeGunjepoM u cOTpyAHHKAMHA
cro mkonel: E.JI. Iykunem, E.A. Amenunoi, E.E. Ceranosoii,
AW. BeccosoBeiM u Ap. B nanpHeimeM 5TO HOBOE HAyYHOE Ha-
1paBJIeHHe OBLUIO JOIOJHEHO TEOPETHYSCKUMH U DKCICPHMEHTab-
HBIMH HCCIICAOBaHUSAMH B obnact auddysun u pacrekanus aro-
MOB M MOJIEKYJI Ha [IOBEPXHOCTH JUCHEPCHBIX YaCTHII B IIPONECCaX
IPECCOBAHUS U CIICKaHHA [TOPOIIKOBLIX MATEPHAIIOB.
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DU3UKO-XUMUYECKAsE MEXaHPKa JUCIEPCHBIX CTPYKTYpP — 3TO
paszien pHE3UYECKOl XVMUHM, HAIPABICHHBIA Ha H3ydeHue (yHK-
LHOHANBHBIX CBA3EH MEXIY OTPeOUTENBCKUMH CBOMCTBAME pas-
JAYHBIX MaTepuanoB (LEeMEHTOB, KePaMHKH, MCTaJLIOB, CII4BOB,
CHTaJIOB, COPOEHTOB, KaTaIu3aTOPOB, IPaHyIHPOBAHHEIX yI0Ope-
HHH ¥ JIp.) ¥ MX peansHod cTpyKTypod. OCHOBHBIC HOJIOMKEHHA
TEOpHH (PUIUKO-XUMHYESCKOH MEXAHUKM JIUCHICPCHBIX CTPYKTYP 3a-
KJIXOUAIOTCH B CIEAYIOMEM: » _

- OPOYHOCTH KaNMJUIAPHO-IIOPHUCTOrO TeNa ¢ TOHKoAucIepc-
HOM CTPYKTYpOH ompemeisercs He CTOILKO NPOYHOCTBIO
CaAMMX [MCHEPCHBIX YacTHI[, OOpasyrooluXx Tello, CKOJIBKO
NPOYHOCTHBIMH XaPaKTEPUCTUKAMM HMHJAUBUIYATLHBIX KOH-
TAKTOB MEIKAY HUMH,

- ¢ JOCTATOYHBIM NPUOMHIKEHHEM HPOYHOCTH TAKOIO Tela
MOHO CYUTATH [PONOPIMOHANBHOH YHMCIY KOHTAKIOB B
eNMHAILE TUIONAAY KOHTAKTHOTO CeueHus U cpelHeidl Benu-
YUHE UX MPOYHOCTH;

- YUCHO KOHTAKTOB OLpPEeNsIeIcs pasMepaMy UECPBUYHBIX
YACTHI ¥ CIIOCOOOM UX YHAKOBKH;

- KpPYIHBIE NOPHl YMEHBIIAIOT YMCIO KOHTAKTOB B KOHTaKT-
HOM CEYEeHMH, OHM SBINIOTCA KOHLEHTPATOPaMM HallpsDKe-
HHUU ¥ PE3KO CHIDKAIOT HPOYHOCTE TENA,

- TIOPUCTBHIC TENA XapaKTepU3YHTCs ONPEACICHHBIM pacupe-
JEJIeHUEM BHYTPEHHHUX HANPSKEHHH, BO3HUKAIONHNX B IIPO-
HEeCCe X MOJYUCHIS M CHYDKAIOINUX UX IPOYHOCTH;

- [POYHOCTH HMHIUBMAYATHHBIX KOHTAKTOB 3aBHCHT OT HX
TUIONIA I CEYESHUS U FHEPrUY KPUCTAITMYECKOMR PEIETKH.

Tlo muenuro Pebuujepa, JHEPrus CBS3U AUCHEPCHBIX HaCTHI
3aBUCHT OT BMIA KOHTAKTOB uX JApYr ¢ apyrom. OH paccmarpuBai
TPY OCHOBHBIX BU/IA KOHTAKTOB B JIUCIIEPCHbIX CHCTEMAX.

1. BecbMa cnaObie TOYEUHBIE KOHTAKTEI CO CBA3HIO, 00YCIIOB-
JEHHOM, KaK IPaBuIO, BaH-1ep-BaabCOBBIMY CHIAMU MEXMOTICKY-
JIAPHOTO B3aMMOJACHCTBHS ¢ YJACTHEM TIOBEPXHOCTHBIX JICKTPHIE-
CKMX 3apA/IOB M ABJICHUH HOJAPU3AIMHM NOBEPXHOCTHBIX aTOMOB K
MOJIEKYI, AeHCTBYIOIEH B COOTBETCTBHH C 3aKOoHOM KyroHa. Ma:
nas NPOYHOCTh ITHX KOHTAaKTOB OOyCHOBICHA HE3HAYUTENBHOH
IIOLIANBIO UX CeUeHHA.
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2. Koazynayuonnvle KOHmaxmel, IPA KOTOPBIX CBA3b MEXIY
YJACTHUIAMH  OCYIUECTBIAETCA 4YEPEe3 IPOCTOHKY AMCIEPCHOHHOM
cpezsl (HampuMep, BOABL) M XapaKTEPH3YETCsl CPABRHUTEIBHO Clla-
OBIMH CHJIAMH KaUWUBIPHOrO B3AMMOJEHCTBUA B COOTBETCTBUM C
ypasHenueMm Jlannaca.

3. Ilpounsie gasogvie konmakmot, OOPa3yIONMECs B pe3yiibTa-
Te (HOPMUPOBAHMA NONUKPUCTAIUIMMECKOH CTPYKTYpPEI MEXAY dac-
THIAMU B O0ONACTH KACAHUs JUCIEPCHBIX YACTHI JBYMS ITYTAMH.
Bo-niepBarx, 0HO 00yCHOBIEHO KPUCTAILIU3ALMEH COMell N3 KUOKUX
IVICHOK KOAryJSILUOHHBIX KOHTAKTOB BCIEICTBHE WCHAPEHHS pac-
TBOpHTEIs. BO-BTOPEIX, — IIOBEPXHOCTHOM mddy3ueit ruapaTupo-
BAHHBIX MOHOB M MOJIEKYJ H3 BBUIYKIBIX YYACTKOB ITOBEPXHOCTH
HacTHl B yriIyOneHuMs, OCKOIbKY 3TOT MPOLECC NPUBOAUT K CHHU-
KEHUIO YIIENBbHOM IIOBEPXHOCTH JUCHEPCHON CHCTEMBI M CHWDKE-
HHIO CBOOOAHOM 3HEPTHH B COOTBETCTBMY ¢ TPeOOBAHUAME BTOPOrO
3aKoHa TepMoauHamMuu. C 5Toi TOYKH 3peHus], IPOLECC TBEPIEHM
MaTepraoB PacCMaTpUBAETCS KaK Iponecc Tpaschopmanuu Koary-
TALMOHHBIX KOHTAKTOR B (DA30BHIC CLEILICHUA AUCIIEPCHBIX YaCTHII,

Ipounocte Pa3zOBBIX KOHTAaKTOB B GOMBINONH CTENEHU 3aBUCHT
OT psna GaKToOpoB M, B IEPBYIO OYEPellb, OT THINA KPUCTAILIH3ALU-
OHHOH CTPYKTYpHL. B suTepaType paccMmarpupaioTcs cire/yrorue
TUIBL CTPYKTYpP: C) ~ npunnosas cmpykmypa, koropas GopMupyer-
Cs1 TIPY OXJIXKJICHUM PACIUIaBA HUDKE TEMIIEPATYpPhl IUIABJICHMS, Ha-
npuMep, Ipy KPUCTAUIH3ANUK Kanellb PaciUlaBa B PaBUTALMOH-
HOM pexume; Cy — kpynnonopucman 3eprucmas cmpykmypa, Ipe-
CTaBJICHHAA CIUIIUMMUCH Apy3amMu Oonee menkux yacrtuu, C; —
NIOMHAS 3ePHUCMAs cmpPYKnypa, GOPMUPYIOIIASCS [IPU IPECCOBA-
MY, YITIOTHEHUN MM CIIeKaHUH 00e3BOKEHHBIX ropomkos; C, —
CROUCINAs CHIPYKMYpPd, TI0NTy4aeMast, B YACTHOCTH, IIPU IPAHYIHPO-
BaHUM TIOPOUIKOBH/IHBIX MATEpHANOB B KMISIIEM CIIO€ MIH B Ipa-
HyIsiTopax-cdeponaiisepax UpH pasOpLIBTUBAHUU MyIbI C OHO-
BPEMEHHOMH CYIIKOM IPH OCTATOYHO BBICOKUX TEMIIEPATYPAX.

MHOrOYHCIEHHBIE SKCIEPUMEHTAIBLHBIE HCCASIOBAHKS IIOKA-
3aNH, YTO NPOYHOCTE KPUCTAIUIM3AUMOHHEIX JIUCIICPCHBIX CTPYKTYD
3ABHCHUT OT BENUYHHEI YAENbHON IIOBEPXHOCTH OOPA3IIOB, CPEHEro
pazuyca op, CyMMapHOro o0bsemMa Nop M HOPUCTOCTH 3THX CTPYK-
Typ. DTH XapaKTepHCTHKU IpeacTaBiensl B Tabn. 4. Kak noxasamu
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OpEUM3MOHHEIe UCCIEAOBAHMS, YCPEAHEHHbIC NAaHHBIE MPOYHOCTH
PasIMYHEIX CTPYKTYD HAXOHATCA B TOYHO COONIO/AEMOM ITMHCHHOH
3aBUCHMOCTH OT THIIA CTPYKTYPHI.

i Tabruya 4
;
Hopucmocmos u npOYHOCHb C6AIHOOUCHEPCHBIX CINPYKIMYD
Tun | Yaemsnas | O6vem nmop, [Topuc- BKBnBa: Ipoy-
CTPYK- | TIOBEpX- mm/z TOCTh, JEHTHBIH HOCTh
TYpHL | HOCTB, Mz % paguyc op, | CIpyk-
‘ MKEM TYPHL,
! Mlla
%T‘ C ~0.4 ~0.8 ~10 ~0.6 0.6-2.5
‘ | C 1.0-1.2 02-04 2030 02-1.0 1.5-45
Cs 0.6-1.0 0.05 - 0.06 ~5 0.01-0.3 45-17
| Cs 04-0.06 ~0.20 12-22 | 0.07-0.35 8- 10

BszkocThb razo00pa3HbixX M KHIAKO(DAZHBIX CHCTEM

IToj TEpPMHUHOM «BA3KOCTE» MOHUMAKOT XaPAKTEPUCTHKY BEIIEC-
cTBa, OOPATHYIO ero TeKy4ecTd. BA3KOCTh — 9TO BEIHYHMHA CONpO-
TURJICHMS Tela ero aedopMaryy, B TOM YUCIC U CaMOUPOHU3BONIbL-
HOMY TEUEHHIO TeJa, OHa NOAO0HA CHIIC TPeHHS IPH [ABMKEHHU (u-
3HYCCKHUX TCII.

Bs3kocTh SABIAETCS OAHONK H3 Hambojgee BaXHBIX Xaparepu-
CTHK JNIOOBIX SKHAKUX W ra3oBbiX (a3 (He TOILKO reTepOreHHBIX
AUMCNCPCHBIX CUCTEM, HO 1 OAHOKOMITOHCHTHBIX )KI/I,ZIKOCTei;I Wi ux
cMeceit). Ona onpenenser COUPOTUBICHUE CHBUTY B IPOUECCax
ABYDKEHMsS. DOTOKOB 1OJ JedcrBueM BHemHMX cuwil. E€ moxHO
npejicTaBuTh cefe KaK aHalor CUIbI TPEHWs IPH ABMKCHUM TBED-
IBIX TEJ B OKPYXKAIOMIEH Cpese.

B mpejpiaynipx pasjienax Mpl paccMaTpuBad CHCTEMBbL, HaX0-
NSUNEECS B COCTOSHUM PAaBHOBECHS, KOIJa MX YCPEIHCHHBIE mapa-
METPhI COCTOSHMA (CPE/HAA KHHETHYECKAs SHeprus MOJEKyIl, Cpea-
HAS CKOPOCTH MX IBIDKGHMS H Jp.) OCTaBajuCh TOCTOAHHBIMI BO
spemenn. Tenepb pacCMOTPUM Clly4ail HEPaBHOBECHOH CHUCTEMBI, B
KOTOpO# coBepuiaercs paboTa, B 4aCTHOCTH, pabora nepeHoca rasa
MM KHAKocTd B TpyOonposoze. Takue Ciuyuay BCIPEYAIOTCA TPAK-

80

THYECKH B MIOO0H XMMHKO-TEXHOJOIHYECKON CHCTEME, IOCKOIBKY
XUMHYECKHE PEAKIUM, IPOTEKAIOUINE B ITOTOKE, — 3T0 HauboJee Tex-
HOJIOTHYHBIE ¥ DKOHOMUYHAIC BAPHMAHTHI OPraHU3alUM IPOU3BOJ-
CTBEHHOI'O MPOIIECCa.

JBrsxkymelt cunol MacconeperHoca ra3a Win JKUJIKOCTH 1O TPy-
Oe sBNAETCA PA3HOCTH JAABICHMI Ha BXOJE M BBIXOJE U3 TPyGompo-
Boz1a. IIpy NOCTOAHHEIX 3HAYECHUSX TEMIEPATYpHl U IIIOTHOCTH Be-
IIECTBA CKOPOCTH MOTOKA H, CIIEJOBATENbHO, paboTa, coBepliaeMas
HACOCOM, KPOME BCETO NPOYEro, 3aBHCAT OT XUMUYECKOH IPUPOIBI
HOTOKA. JTO O3HAYAET, YTO PA3IUYHBIC Ta30BLIE U KUAKUE (ashl
HMEIOT ONPENEIEHHOE CBOMCTBO, HA3BIBAEMOE OUHAMUYECKOT B3~
KOCMbI0, XapakTepU3yIolee Nnpouece macconepedoca. Koaugecr-
BEHHO JIMHAMUYCCKas BA3KOCTH u3Mmepsercs B cucteme CI'C B nya-
sax (IT). B cucreme CU: 1T = 2/(cm-¢) = 0.1 H-c/m* = 0.1 a-c.

VceneoBanus BA3KOCTH KOIUIGUAHBIX PACTBOPOB W APYIHX
CBOBOJIHO MUCHEPCHBIX CTPYKTYP HPUBEIH K BBHIBOAY, YTO KOJUIO-
HIHBIE CTPYKTYPEI MMEIOT, KaK HPABUIIO, 3HAYUTENBLHO OGAJIBLIIYIO
BEIMYMHY BS3KOCTH I10 CPABHEHHMIO ¢ HCTHUHHBIMH PACTBOPAMH H
HUCTRIMM PACTBOPHUTE/SIMU. DTO CBA33HO C OCOOCHHOCTAMH CTPYK-
TYPhl JUCTIEPCHBIX CUCTEM.

IMpexje yem mepedTH K PACCMOTPEHMIO BA3KOCTH KOJIOHI-
HBIX CHCTEM, OCTAHOBHMCA I10ApPOOHEC HA CAMOM IOHSTHUH BS3KO-
CTH JIHOOBIX [a30BBIX M XKHIKHX CHCTEM KaK OJHO KOMIIOHCHTHBIX,
T4K ¥ MHOT'O KOMIOHEHTHBIX H I'€TEPOreHHBIX CTPYKTYPUPOBAHHEIX
HKUIKOCTE ¥ ra308.

B npocrefimel pusngeckoil Monenu TeueHme raza B TpyGe
paccMaTpHBalOT B BHJIC HAOOpa JNAMMHAPHBIX CTPYi, TOMIMIMHY KO-
TOPHIX IIPUMEM MPEeHEeOPExXHTENEHO Manoi. CIloH, IPUMEIKAIOIIHE
HETIOCPEICTBEHHO K CTeHKam TPyOoNnporoza, B GOJILHIMHCTEE CITy-
9a€B, OCTAIOTCS HCTOABYIKHBIMYM B PE3YJIbTATC B3AMMHOIO IPHTH-
KEHMA MOJIEKYJI ra3a U mMarepuala IOBepXHOCTH TpyOul. ITo mepe
YHQJICHHUA CTPYH OT CTEHKH CKOPOCTH IIOTOKA BO3PACTAET, TAK YTO
BOJIB OCH Z, NCPIICHIUKYIAPHOM HANPaBIECHUIO HOTOKA, BOSHUKAET
HEKOTOPBIA I'PAJJUEHT €ro CKOPOCTH f’(_jfzﬁ PacecmoTpum fBa cnos Ha
PACCTOAHUM APYT OT Apyra A — cpeanei amuuel cBoGoaHOrO Ipobe-
I'a MOJIEKYJI MEX/Y MX CTOJIKHOBEHUAMH. CKOPOCTH ABMKEHUS CIIO-
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eB 0003Ha4YUM CUMBOJAME: @ U (@ + ﬂ,-%?— ). Kpome nBuxesns mo-
JIEKYJI Ta3a B HAUPABJICHUH OCH X HMECTCH Clile Xa0THYHOE JABHUKE-
HHUE YaCTHIl B IIEPIEHIUKYIAPHOM eMy Hanpasieuuu z. [lpu nepe-
XO0/ie HEKOTOPOro KOJIHYECTBA MOJIEKYJI 3 OoJiee OpICTPOro B Oonee
MEJVICHHBIA CIIOM 3TH MOJICKYJbl UEPEHOCAT B MOCHSIHHUEA HOMOI-
HUTEIBHOC KOJHYECTBO JABIKCHHUA. TEeM CaMbIM, OHH YBEIMUHBAIOT
CKOPOCTh TE4YCHMA MeaneHHoro cios. Haobopor, mpm nepexoue
MOJIEKYJ U3 GoJiee MEIICHHOTO ISt B OoJiee OBICTPYIO CTPYIO OHA
3amennsAeTcs. BCIeACTBHE 3TOr0 MEXLY CIOSAMH BO3HHKAET TPEHUE,
KOTOPOE ¥ CO3JAET BA3KOCTH rasza. YToOsl HOANepKUBATH TPATUEHT
CKOPOCTH Ha HEKOTOPOM YPOBHE, HEOOXOJUMO HMPUIOKUTH BHELI-
HIOIO CHy F, HanpaBIeHHYIO K ABFDKEHMIO CTPYM BAONb OCH X. DT1a
cua JOoJoKHA OBITH NPONOPHMOHANBHA IUIOMAAH HOBEPXHOCTH Ipa-
HUIBI MEXAY CIOSAMM «S» W IPajiUeHTy CKOPOCTH B HaNpaBICHUH,
HEPHECHIMKYIIAPHOM HaIPABJICHUIO ABHIKEHHS [IOTOKA ras3a;
dw
F=ns- o (38)
rae 17 — k03hGUUMEHT IPONOPIMOHATLHOCTH, HA3BIBAEMBIH Juna-
MUYECKOU 8A3KOCMBIO WK IIPOCTO 8A3KOCHIbIO.
B MonexynsapHO# Qu3MKe BBHIBOIITCS CICAYIOUIME YPABHEHUS

BSI3KOCTH I'a30B:
1 N 1
n:—i-m/%?; o= 5 mipw, 39)
TAA€ m — Macca OTAEIBHBIX MOJEKy ra3a;
N — aucio Monekyn B 3a1augom obbeme raza V;
@ — CPeHsL CKOPOCTh ABIDKCHHA MOICKYI;
p — IIOTHOCTE Ta3a.
Jinuna ceoGoAHOrO Mpobera MONEKYI HIEANBHOrO raza A Mex-
Iy ABYMS COYHAPEHMAMH 3aBHUCUT OT CKOPOCTH HUX JIBIDKCHHS U
YHCIa coyaapenni z. Yucno coyaapernii oqHOH MOJIEKY B 33 OJIHY
CEKYH/y PaBHO:
= 2 = _ 1
2=V2prd’ w. N . mﬁ'”dzp, (40)
rje d — cpeaHuil AUaMeTp MOJIEKYJIBI;
@ — CPeAHsAA CKOPOCTh IIOCTYNATEIBHOIO JABHXEHHS MOJEKYJL.
IToxcrasum a1y dopmyny B ypasuerue (39). Toraa:
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__ma 41
1= (41)

B cootBercTBuu ¢ ypaBuenueM (41) npu nocTosHHOM Temie-
parype (4, cIeIoBaTeabHO, IPH MOCTOSHHON KUHETHYECKOH DHEPTUH
MOJIEKYN Y, COOTBETCTBEHHO, IOCTOSHHOH cpelHell CKOpOCTH HX
JBYOKEHHS) BAKOCTE B BHOM BHJIE HE 3aBHCHT OT IUIOTHOCTH Ta3a

N
y2 =T/—. O,LIHaKO B pealibHBIX YCIOBHAX IUJIOTHOCTH I'a3a OKA3bIBACT

GoJpIIOe BIMAHME Ha CKOPOCTH JBHIKCHHS MONEKYJI M Ha BA3KOCTH
raza. JTO CBA3AHO C PE3KHM YBEIMUYCHUEM BaH-/IEP-BaaJbECOBOIO
B3aMOZEHCTBUS MONEKYT. UT0oOB! abCcTparnpoBaThcs OT 3TOU 3aBH-
CHMOCTH, B TEXHHKE YaCTO MOJL3YHOTCH TaK HAa3BIBAEMOH KUHeMamu-
yeckoll easKocmuio 1 , = 11 /p. Enununed uaMepeHus KaHeMaTHye-
cKoit Baskocta seagercs 1 croke (1 Cm = 1 ev’/e. B cucreme CU
SOMHUTIA U3MEPEHHA KMHEMATHIECKOH BA3ZKOCTH: 1 MY/c =10 Cr).

BaskocTs ra3op SBISCTCS BaXXHOH TEXHHYECKOH Xapaxrepu-
CTHKOH TexHOJOrmuecKux cucreM. OT €€ BeNMYUHBI 3aBHCHT Xa-
pakTep Te4eHHUs [OTOKA rasza: JaMHHAPHOE WIH TypOyJIeHTHOe; HH-
TEHCUBHOCTh KOHBCKIMOHHEIX TIOTOKOB 1IpH NIepEMEIHBAHIH CPE/;
ckopocTy ajgcopOuum, abcopOuuy, anre3uu M APYIUx NPOLECCOB,
CBA3AHHEIX C IBIDKCHUEM ra30B M KUIKOCTEH B T€TCPOreHHBIX CHC-
temax. JlagHbie 0 BI3KOCTH HEOOXOIMMB] IPH ONPENSJICHIN MO~
HOCTH HACOCOB, BEHTHJIATOPOB, KOMIIPECCOPOB M JPYroi Ta30ju-
HaMMYECKOM anmaparypsl. i npuMepa HIDKE NPHBOAATCA 3HaYe-
HUS BUHAMAYECKOH BA3KOCTH HEKOTOPBIX Ia30B, IAPOB M JKHIKO-
cred (B Mmuurmnyasax — mll).

PaccmotpuM Temepb TioApoOHee BAKOCTh »uaxoctelt. Oua
DOJYHHACTCH TEM Ke 3aKOHOMEPHOCTSIM, YTO H Ia3oB.

Tabnuya 5
Hunamuueckan 6a3KoCmey 24308,
napos u acudxocmeir ¢ mll npu 293 K
I"a3sl v napsl Kuakoctn
1 2 3 : 4

Boszayx 0,1796 Aneron 3,16 (298 K)

CH, 0,1077 Bexson 6,52

CO, 0,1448 CCl, 9,69
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Hpodonaicenue mabn.5

1 2 3 4
H, 0,0871 JTason 12,00
He 0,1943 OTHIIOBBIA ddup 2,33
N, 0,1734 [ nunepus 14,9 10°
H,O 0,0926 Pryre 15,54
NH, 0,0970 Bona 10,10

BepHeMcst K paccMOTPEHHIO ABIKSHHS KHAKOCTH 110 TPY6o-
IpoBOAYy pamvuycoMm R m mnusoit L nox nasnenuem P o momenw,
Xapaxrepusyemod ypasHerueM (38). MBICICHHO BHIAEHHM B IOTO-
K€ JKHAKOCTH [Ba KOHUEHTPHYECKHX LUUIMHIpA PagdycoM I H

(r+dr).Ypasrenue (38) nuia oToro caywas sanuieTca B CHEMYIOIeM
BHJIE:

dw
F=-nQRxrl) P 42)

rae F — cuna TPCHUA MEXAY CIIOSME SKHAKOCTH, IBHTAIOIIHXCH B
YKa3aHnbixX UWIHHApaX. 3Hak MHHYC B OTOM YpPaBHEHUU 06yCJIOBJ16H
TCM, 4TO CKOPOCTh ABHIKEHUS XKUIAKOCTH YMEHBIIACTCS C POCTOM Be-

JUIYHHBL ¥, ¥, CIICHOBATEIBHO, [IpOn3BOHAA %}— — OTpHUarTeabHa.
¥

JT CTarMOHapHOTO HOTOKA CRJIA TPEHUA JOIKHA YPABHOBE-
IIMBATECA JABMIKYINCH CHIOM nmotoka. ITocnenusas pasHa mpomsse-
ACHHUIO JIaBIeHHs: P Ha MIOMaas CeYEHUsS NOTOKA (- 7[‘1”2). Honpcras-
A OTH 3HaveHus B (42), nomydaem cuepyromee nuddepenuuans-
HOE ypaBHEHHE:

= P g
do =~ E—U—Z-rdr . (43)

HMurerpupys oTo BEIpaxeHne B npenenax or o = 0, npu » = R

A0 @ = @ npu r = r noirydaeM Gopmyiy:
co=5~§L-(R2—r2), (44)
IA€ @ — JIMHEHHAs CKOPOCTH CTPYH IIOTOKA Ha PACCTOSHHH F OT

uentpa crpyu. Cpemusis 00bemMHas CKOPOCTh BCErO MOTOKA @, = .
T

(V — nonueI# 06beM KUAKOCTH, IIPOXOIAIIAH Yepes3 CeUeHHe HOTOo-
Ka B Te4CHUE BpeMeHu A7 =/ ¢) ompenensercs ypaBHeHUEM:
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2z Pk nPR* 5%m
R*—v*\rdr= = 2
4nlL -[( ) 8nL 8anL

R
w,= J‘a) (27rrdr) =

0

(45)

B 3rOM ypaBHEHMH BEIHWYUHA S, — OTO IUIOWEAL CEYCHUS
TpyOorpoBosa, a AarilcHUE P — ABMXyIIas CWla IOTOKA, paBHAas
PA3HOCTH THAPABIMYECKHX [ABICHUNA HA BXOJE U BBIXOIE M3 TPY-
ObL: P = AP =Pex — Powx-

Vpasuenne (45), n3pectHoe Kak 3akoH Ilyaseins, npuMeHuMo
KaK JJIs KUAKoCTe, Tak 1 s ra3oB. CienyeT oOpaTuTh BHEMaHHE
HA BBICOKYIO YYBCTBHTEIBHOCTh CKOPOCTH IOTOKA K IUIOMA[M Ce-
yenus TpyGonposoja. ITpu nocTossHHOM 3HaYeHN# Ap yMEHbLICHHE
BENWYUHEL Sy, HA 10% UPHBOAKT K CHHXKEHHIO CKOPOCTY HOTOKA HA
~25%. B X#pMHYECKOM MpPOM3BOACTBE BECHMAa YacTO HPUXOAUTCSH
CTAJIKUBATHCA C ABJICHWAMHM CHYDKCHHUS BEJMYUHBI Sy, BCIEACTBHE
OCEaHUA HEPACTBOPUMBIX MEXaHHMYECKHX IpuMeceidl (Tak Hasbl-
BAEMOI0 2apHucadca), oOpa3oBaHHAd HAKUIM, YaCTHYHOIO pa3py-
LIEHMs CTPYKTYPBI KaTaau3aTopoB M afAcopOeHToB U T.11.). 310 npu-
BOJUT K CYUIECTBCHHBIM 3KOHOMUYECKHUM IIOTEPSM M CHIDKEHHMIO
HPOU3BOIUTENEHOCTH 000PYHOBAHUS.

HeobGxonuMo uMmeTh B BUIY, uto ypaBHeHus (44, 45) Beiion-
HAKOTCS TOJBKO VIS IAMUHAPHO20 NOMOKA, KOTAA TPASKTOPUs JIBH-
’KEHMS MOJIeKYyJl B IOTOKE IIapajlIelbHa CTEHKaM TPyOOoIpoBoJa, a
CTPYH KUAKOCTH (MM, COOTBETCTBEHHO, rasa), ABUIAIOIIUECS C
pasHON NWHEHHOH CKOPOCTBIO, NapamieilbHel ApPYr Apyry. Taxoi
XapaKkTep TeueHMs JKUAKOCTeH M Ia30B MPOUCXOJUT NpH HeOOINb-
IIMX JAAMETPax W MalbIX CKOPOCTSX MTOTOKA. B IpOTHBHOM cilyyae
[OTOK CTaHOBHTICS mypOyleHmHulM. B TPAaeKTOPHH HOTOKA BO3HH-
KaIOT 3aBMXPEHMS ¥ BOPOHKH, IIPY 3TOM CHCTEMa MHTEHCHBHO Ie-
peMenmmBaeTcs. BaxHpIM YCIOBUEM, ONPEIEIISIOIMAM JIaMUHAPHRIN
Wil TypOyJCHTHBIA XapakTep TEUeHHUs Ia30B M JKUJKOCTEH, ABIIeT-
cx GespasmepHBId kpuTepuil Pelinonsca Re:

Re= 2R, (46)
7
rae R — panuyc TpybonpoBona;

p — IIOTHOCTH BEIIECTBA.

Ecnu Re < 2000, To MOTOK MMeET NTaMUHAPHBIHA XapakTep Teue-
Hus, ecid Re> 3500, To — TypOyneHTHBIH, B 001aCTH HPOMEXYTOY-
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HBIX 3HaYeHud Re = 2000 — 3500 moTox MoxeT ObITh KaK JaMuHap-
HBIM, TaK W TYpOYNEHTHBIM, H 3TOT BONPOC HOJDKEH OBITH permeH
3KCIEPUMEHTAIBHO.

B omumdue or rasoB BA3KOCTE GOMBUIMHCTBA KHIKOCTEH ¢
pOCTOM TeMIEPATYphl YMEHBIIACTCS. DTO 00BICHACTCS OCOOEHHO-
CTAMH HX MOJICKYJSIPHOMW CTPYKTYpPBI, KOTOPbIE HPUBOAAT K TOMY,
YTO HPOUECC TECHYECHHUS JKUAKOCTH XapaKTepH3yeTCs ONpeneIeHHoH
oHeprued axrtupampd. IIOCKONBKY CKOPOCTE CaMONPOU3BOIBHOIO
TEYCHHS KHUJKOCTH SKCIOHEHIMANbHO 3aBHCHT OT SHEPIUW aKTUBA-
LMU TOrO INIPONECcca, MOCTONBKY BIMSHHE TEMICPATYPHl Ha BA3-
KOCTh MOXKET OBITh BECHMa CYIECTBEHHbIM.

BA3KOCTE JUCHEPCHBIX CHCTEM 3aBHCHT OT KOHUEHTPAIHH
AMCNEPCHON (Passl 1 MPOYBOCTH 06pasyIoLIeHcs CTpyKTypsl. B 06-
JaCTH MabIX KOHUEHTpaluid B HECTPYKTYPHPOBAHHBLIX CHCTEMAaX
HX BA3KOCTb MAJO OTIMYAETCSA OT BA3KOCTH YHCTOTO PACTBOPHTEIIA.
3aBMCHMOCTE BA3KOCTH pa30aBICHHBIX CYCIEH3MM, 301ei u pa36as-
JECHHBIX PACTBOPOB BBICOKONOIMMEPOB OT HMX KOHUEHTPAUMH BEI-
paxaercs ypaBHCHHEM DHuIITeHHa:

My = ap (47)

TI€ 1y = (1 — 1)/ 1y — Tak HasbiBaeMas y/IeIbHAS BASKOCTD,

N U ¥y — BI3KOCTH 30JI1 U JAUCIIEPCHOHHOM CPE/bi, COOTBETCT-
BEHHO;

¢ — 00BeMHAs KOHIECHTPALMS BEIIECTRA;

a ~ xo3(dumenT Gopmel, a1 chepuyueckux yacTui o = 2,5.
st onpenenenus BENMYMHBL Ty MOXKHO HCIIONBE30BaTh METOJ Ka-
HWLSIPHOro BUcKo3uMerpa OCTBalb/ia MIIM METO HaJarouX Iia-
PHKOB (VIS cpen ¢ GoIIbIneil BASKOCTHIO).

Vpasnerne (47) NOKassIBaeT, 4T0 Mexly 00beMHOM KOHIEH-
TPalyell BEWECTBA B PACTBOPE U Y/AEIBHOH BS3KOCTBIO PacTBOPA
CYIICCTBYET JIMHEHHAA 3aBUCHUMOCTB. IIpu pocrmxenuu ompene-
JCHHOTO YPOBHs KOHIEHTPAIMH OHA HAPYIIAETCS, M BA3KOCTEH KOJI-
JIOMAHOM CHCTEMBI (PacTBOPa BBHICOKOIONUMEPA) HAYUHAET GBICTPO
HapacTath. MCOonmep3yloT Takke IOHSTHE MPUBEASHHON BA3BKOCTH
nyo/c. OHa 3aBHCHT OT KOHIEHTPALMU PACTBOPA.

2~ pr)+ Kinle, 48)
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rue [n/ :ﬁmliyﬁ:l — XApaKTepHCTHYECKas WU HOCTOSNHHASA BSA3-
< C—0
KOCTb.

Taxum 06pa3oM, OCTOSHHAS BA3KOCTH [#] HpU AaHHOK TemIie-
parype He 3aBUCHT OT KOHUCHTPALMH U ABJIACTCS xapaKTepI:Ichoiir
cucremel. OOBIYHO €¢ UCTIONB3YIOT I XapaKTEPUCTHKY CBOUCTB BBI-
COKOMOTIEKYIAPHBIX CHCTEM. B COOTBETCTBHM € ypaBHeHMeM Mapka —
T'yeuHKa:

[n]=xM", (49)
ee BeJIMYMUHA 3aBHCHT OT MOJIEKYIAPHOH MacChl PaCTBOPEHHOIO BBI-
coxononumepa M. DT0 ypaBHEHHE CIPaBEUIHMBO JUIA pa3daBIeHHbIX
PacTBOPOB IOJUMEPOB; k — KOHCTAHTA YPAaBHEHMS, XapaKTePH3yHO-
mas rmOKOCTh Nened MakpoOMOJIeKYyJ B PACTBOpE; ¥ — KOHCTaHTa
ypaBHeHus!. 3HaueHus K ¥ ¥ 0OBIMHO HAXOJAT Ha OCHOBAHHU TOYHO-

ro onpeaeneHus (1] u M apyruMu METOJAMU.

BOIPOCHI VI KOHTPOJIBHOTI'O 3AJAHWS

1. Yro HaZo NOHUMATD IO TEPMHHAMMU «PEOTIOTHA H KPEOHO-
IHYECKME CBOMCTBA JUCHEPCHBIX CUCTEM”?

. Uro TaKoe CTPYKTYPUPOBAHHEIE CHCTEMBbI?

3. Yro Takoe KOAaryJsHOHHOE CTPYKTypooOpazosanue? Jlns

KaKHX CHCTeM OHO XapaKTepHO?
4. Yto Taxkoe KOHJAESHCAIMOHHO-KPHUCTAIM3AIMOHHOE CIPYK-
Typoobpasosarue? Jsi KAKHX CHCTEM OHO XapaKTepHO?

5. Yrto npencrapnser coboi mpouecc Tukcorponnu? s xa-
KHX CHCTEM OH XapaKTepeH?

. Uro Takoe npouecc nenrusamuy? KakoB ero Mexanusm?

. Moryr n¢ KOHISHCAI[HOHHO-KPHCTAUIH3AUMOHHbIC CTPYK-
TYpbl OBITH THKCOTPOIHEIMU? OGOCHYHTE OTBET MCXOIS U3
MexaHu3Ma aeopMaiiy ITHX CHCTEM.

8. Yro takoe AUHAMHYECKas M KMHCMATHYECKas BA3KOCTH ra-

308 ¥ KuAKocTeit? Yem OHM OTIHYAIOTCA M B KAKUX CIHHU-
1aX BBIYUCIAOTCA?

e

~1 O
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9. Yro Takoe ynenpHas M Xapakrepuctuyeckas Ba3kocts? Jlus
KdKUX CHCTEM OHH MCIIONbL3YIOTCH?

10.0r xakux napaMeTpoB 3aBUCHT CPEIHAS CKOPOCTH [BKIKE-
HUA KUAKOCTH 10 TpyGomposoxy? Hamummre ypasrenue
Ilyaseiinga u npoanamsupyiite ero.

11.Hanumure ypasuenve DHEITEHHA IS BA3KOCTH JHcHepc-
HbIX CHCTEM. YKaXKUTE IPaHHIbI €r0 NPUMEHHMOCTH.

12 Kaxue cucrempl HA3BIBAIOT HOPMATBHO Bsskumu? Harmmmm-
Te ypaBHeHue HeroroHa mst Tewenus xunkocre. Kak Bss-
KOCTb JKMIKOCTEH 3aBUCHT OT NPHUIOKCHHOIO HAIDSKEHHA?

13.Kax BimsieT KOHIEHTpAlMs [UCIEPCHO (asbl Ha rpouece
CTPYKTYpPUPOBaHHSA CHCTEMBI?

14.Yem oTnM9AIOTCA 3aBUCHMOCTH BA3KOCTH TA30BBIX W K-
KuX CHUCTEM OT Temueparypoul? Yem obwsicusercs 510 pasnu-
que?

15.Hanumure ypapaenne Bunrama As IUIacTRYeckoro Tede-
ms. Kakne cucremsr nmogauusiores emy? Uro Takoe mpe-
AeJIBHOE HAaNpPsDKEHHe capura no bunramy?

16.3aBucKT Ji1 BA3KOCTD TEKYILEH KUAKOCTH OT IPUIOKESHHOTO
K Hell Hanpsokenua? HauepTuTe KpuUBBIE: BA3KOCTH — HANPS-
HEHME A1 HOPMAJBHO BA3KOH M CTPYKTYPUPOBAHHON CHC-
TeM. -

17.HauepTuTe peonoruyeckue KpuBbIE B KOOPIAMHATAX CKO-
POCTh TEUCHMS — HANPHKEHHE U HOPMAaIbHO BA3KOH U
CTPYKTYPHPOBAaHHOM XwujkocTed. OTMersTe Ha rpaduke p,,
MaKCHMAIIBHBIN Tpefien TeKydyeetd. [Ipn Kakux HanpsKeHu-
AX BASKOCTD XHUIKOCTH UMeeT Hauboiblnee 3HaucHue?

18.0OxapakrepusyiiTe TUIBI CTPYKTYp, BOHMKAIOUIMX B JUC-
NEepCHEIX cucremax. Ilpusenure npumeprt.

19.9r0 Takoe GU3MKO-XUMHYECKASt MEXAHUKA UCHEPCHEIX CTPY-
KTyp?

20.Kaxue TunBI CTPYKTYPBl 00pasyiorTcs B KPHCTAIIHZAHOH-

HBIX JUCIIepCHBIX cucTemMax? Kak oHn oTinuyaroTes no npoy-
HOCTH?
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OTJEJBHBIE IIPEJCTABHUTEJIA
KOJIJIOUIHBIX CUCTEM

A3Po30/1H B AdPOresu

CrcTeMBI ¢ Ta3000pa3HOl JUCIEPCHOHHON CPEIol HAa3bIBAIOT-
¢4 adpo3osaMH MM asporensMu. K HUM OTHOCATCH JBIMBL M TyMa-~
we1. K 5T0i rpynie QuciepcHbIX CUCTEM CIEAYCT OTHECTH TAKKE M
OBUIM B BO3AYLIHOU CPEie ¥ TOHKO AUCIIEPTHPOBAHHBIC IOPOLIKH.

Adposonm W a’poreid MONHACIEPCHBL: B TabauHOM AbIMe
YACTUIBI HMEIOT Pa3Mepsl OT 2° 107! o 1 mrem; B Tymane H,SO4— ot
0.5 10 5 MmKm; B CIIOMCTBIX O0JIAKax KaIum BOJLI — OT 4 10 10 mxm u
Kpyusee. B cpeeM JuCIEpCHOCTH adposonedi cocrapiser — o1 10
70 107" aarem. 5

MonexyngpHO-KHHETHYECKHEe CBOHCTBA a3po3onel crennuy-
HBI ¥ OIIPELENIOTCA 0COBEHHOCTAME ra3000pasHoil cpenpl. Yactu-
(Bl a3pO30JIeH HAXOMATCS B MHTCHCHBHOM OpOYHOBCKOM JBIHIKE-
HHH, JUIS HAX XapaKTepHa Gonbiuas ckopocTh Auddysun, 4To CBst-
38HO C MaJIOl BA3KOCTBIO Ta3000pa3Hoil cpelpl U OIaronpuaTCTBY-
€T UX CEAMMEHTAIMONHON YCTOMYHMBOCTH.

A3po307H, TaK Ke KaKk W APYTHE AUCIEPCHBIC CHCTEMBI, pac-
CEUBAIOT ¥ IOTJIOMAIOT CBET. PaccemBaHNe CBETA B HMX ITOMUHSN-
ercs 3aKoHy Pojies m 3aBMCHT OT PasMepOB HacTHil. Adpo3onu 00-
Ja/al0T TOJILKO CEIMMEHTALMOHHON YCTOHYMBOCTEIO, arperaTB-
HOU YCTOHYMBOCTBIO OHY HE OONAjarT, ¥ Kaxzioe CTOIKHOBEHHE
UX YACTHI, IPUBOJIUT K CAHIAHMIO. HacTuibl adpo3osed Wil CO-
BCEM HE HMMEIOT 3aps/a, My OH 0YeHb Mall. B onpese/ieHHbIX yCno-
BHAX YACTHI(! a3PO30Ji8 CrIOCOGHEI aAcopOHpOBaTh CBOEH TOBEpX-
HOCTBLIO 3aps/ibl U3 OKPYXAIOIEH cpejipl; Ha 9TOM OCHOBAHO JCHCT-
BHUE NEKTPOPUIBTPOB U1 3ALIICHHOTI0 BO3/yXa.

K asporensm MOXHO OTHECTH M mopomikd. ITopowxy — 910 #
MHHEPaILHBIE IHIMEHTH], HCIOIb3YeMBIE UL MIPOU3BOJCTBA Kpa-
COK, Y HAMOIHUTENM A PE3WHB! ¥ IU1acTMacC, M a0pasuBbl, U LH-
11[€BBIE TOPONIKH (MyKa, KaKao, HIOKOIaJ U 1p.), U naphroMepHbie
(3yOHO# NOPOINOK, IyApa), CTPOUTENbHbIE (TIIMHA, IIECOK, LEMEHT),
MeTaUINYecKye JUCIepPrupOBaHHbIe MaTepHaisl (Harnpumep, ry6-
4aTas IUIATHHA), NPHPOIHBIC BEINECTBA, COCTABIAIONINE IPYHT U
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noysy, i jip. Ilopomku MOXHO paccMaTpuBarh Kak KOAryjiMpOBaB-
He u 00pasoBaBIINe 0CATOK (A3POreiIs) a3po30IIu.

Henpx

IMenst — rpyOoOAMCIEPCHBIE CHCTEMBI TUNA Ia3-KHIKOCTh, IS
ra3 ABJMETCS NMCIEPCHOM (a3oi, a »HAKOCTE — JUCHEPCHOHHON
cpenoit. [lns momydenus ycToWduBeIX IeH HeOBXOAHMEL >(dek-
THUBHBIC CTAOMIHM3aTOPsI — IEHOOOPA30BATENH, KAK DPABUIO, BTO
ITAB: cnupThl, *HPHBIC KHCIOTHI, MbUIA M MBLIONOA0OHEIE Bele-
CTB&, 8 TAKKE BHICOKOMOIEKYIAPHBIC COSAMHEHNS, CIOCobuye 06-
pasoBaTh Ha IPAHHIE PA3/IENia HPOYHBIC IICHKH. ‘

Yeroi4nBoCcTh NEHHBIX (ha3 ONpPesesIeTcs BPEMEHEM HX CyLIe-
CTBOBAHYNS, OHA 3aBHCHT OT CTPYKTYPHO-MEXaHHUECKUX CBOHCIB
IVICHOK, PasACNAIONIMX IMy3bIPhKHY ra3a. Eciu 9TH INIeHKH CIoco6-
HBI OTBEPAETH, TO MOXHO NOJIYYHUTE TBEPAbIE [EHbI, GE3rPaHUdHO
ycToH4uBbie 10 BpemeHH. IIeHpl Moryr ObiTe CTAGHIM3MPOBAHEL
NOpowKamMy. B 3TOM 3aKII09aeTCs MpUYMHa BCIIEHHBAHKMS BOXB! B
KOTJIax M a[0aparax, NOKPBITHIX HaKuMbo (ocagkamu KapOoHaTOB
Kaupuust ¥ Maraus). YacTUIBl HAKUIM, OTPhIBaACh, 00pasyroT B
BOAHON CpEAE CyCHNEH3HI0, cTaCHIM3UPYIONYX MY3LIPHKH NEHBL.
ITenpt MUPOKO HCHONB3YIOT B TEXHHKE oboramenus pya (mpouecc
IIEHHOH QroTtariun).

Tlensl MOXHO paspymaTh MEXaHUYECKUM IyTEM, HArPEBAHUEM,
4 TaKXKe NPIMCHEHHEM CHOeIMANbHBEIX BEHIECTB — NEHOTacHTenei.
[Tenoracureny — 3T0 NOBEPXHOCTHO-AKTHBHBIE BELICCTBA, He 00pa-
3YIOIIAE HA MOBEPXHOCTH MY3BIPBKOB IEHBI CTAOMIBHBIX IUICHOK.
Ancop6upysace OHM BBITECHSAIOT CTa0WIM3aTOp M [€HA racHeT. B
Ka4eCTBE HCHOTACUTENEH HCIONB3YIOTCS MHHEPAJbHBIE Macia, HU3-
KOMOJIEKYIIAPHBIE CUMPTH H KUCIIOTEL.

IlenooGpasoBanye HCHONL3YIOT B NPOU3BOJCTBE PA3IHYHBIX
CTPOUTENBHBIX W TEIUIOM30JIAUMOHHBIX MaTepHaIoB ([ieHOOETOH,
HEHOCTEKIIO), INIACTHYECKHX MacC (IEHOILIACTEI, IEHOPE3UHA), NPy
oboramieHuy MONE3HBIX HMCKONAaeMbIX (eHHas Quoranus), HOpH
CTHpPKE, IHpPY TYWEHHH HoxkapoB. YacTo neHooOpasoBanue 3arpyj-
HSET TEXHOJOTWYECKHE IPONLECCHl BCIEACTBHE YMEHBIICHHS 00be-
Ma PEaKUHMOHHOIO IPOCTPAHCTBA B PEaKTOpax, HPH TOPMOXKEHUH
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HPOIIECCOB YIAPUBAHUU JKHIKOCTEH, CHIDKAeT KODPGUUHCHT Io-
JIE3HOTO AEHCTBHS NAPOBEIX KOTIOB U T. [I.

IMyabCHH

[IpupoHEIEe 3MYIBCHHE — 9TO MOJIOKO, ChIpasi He(Thb, MICUHBIA
COK Kay4qyKOBOTO JiepeBa d MHOToe Jipyroe. CHHTETHYECKUE dMYIBCUY
— MaprapyHbl, MeUIHHCKHE NPenapaThl (CHHTOMUIMHOBAS SMYIbCHUS,
SMYJIBCHS TETPALMKIIMHA), HEKOTOPHIE CMa3KK (3MYIIbCOPBI).

PasbaBieHHbIe SMyIbCHU (COACPKAHHUE NUICIEPCHOR (asbl 10
0,1%) OTHOCHTENBHO YCTONYHBH! 6e3 BBEJEHHS DMYNbraTopa. Yc-
TOWYHBOCTL KOHIEHTPHUPOBAHHBIX 3MYIBCHI JOCTHIACTCS BBEHAC-
HHEM OSMYJBIaropa. JOMyJbrarop HOJDKEH OBITh ITOBEPXHOCTHO-
AKTHUBHBIM BELIECTBOM H 00ecredyHBaTh CTPYKTYPHO-MEXaHH4ec-
KYIO CTaGMIM3AIMIo, T. €. Ha HOBEPXHOCTH KameseK Jo/okeH o0pa-
30BBIBATHCA MEXAHMYECKM NPOYHEIH, reneobpasueiit ol aacopon-
POBaHHBIX MOIEKYNI. THII KOHIEHTPUPOBAHHOM OMYJIBCHU OIpese-
AsIeTCs OMYJBIATOPOM: Cpena, B KOTOPOH PacTBOPAETCS HMyJIbra-
Top, OyAer AucIepcHoHHOU cpenoil. Hanpumep, B BOJE pacTBOpA-
YoTCs GENKM, KpaxMall, MBUIA IIEJIOMHBIX METAIUIOB, CalloHUH, 00pa-
3ys OpAMbIE OMYIbCHH M/6 (Macio B Boje). g oOpaTHbIX 3MYIIb-
cuil 6/m (BOJA B Maciie) SMyJIbIaTropoM OyXyT MblLIA TKENBIX Me-
TaJIJIOB, HEKOTOPHIE CMOJIBI, KaydyK. 3aMeHa 3MYJIbraropa MOXET
npuBecTd K o0pamesuo $ha3 IMyIbCHH, IMYILCHA M/6 TIPEBPATUT-
cq B OMYJIBCHIO 6/M. DMYIbCUH MOTYT OBITh CTAOMIM30BAHB! TBEP-
JBIME [TOPOIIKaMy. BEIOOp mopomka-ctabmin3aTopa onpee/siercs
CMa4yMBaHHEM: OH JOJDKEH CMa4YHBATHCS JUCIEPCHOHHOM CpesoH.
ITopowxy, NpHMeHseMBIe VIS CTa0MNH3alKH, TOJKHbL OBITH OYEHb
TOHKuMH (pasMep YacTul 3HAYHTEILHO MEHBIIC Pa3sMEPOB Kallesb-
K4 oMynbcuM). PeGuHzaep HasBal MOPOLIKM-CTAOMIM3ATOPE "Opo-
HEPYIOIAMHA 3MYJbraTopaMu’, TaKk Kak YacTHLB! TBEPAOH ¢aser
CO3/1ar0T Kak Obl OPOHIO Ha IMOBEPXHOCTH KalleIbKH, 3aUIUIIAOLLY0
ee OT CHUAHKA C APYIdMH HOAOCHBEIMH KamenbKaMH. JTa OpoHd,
HO-BHAMMOMY, HE MOHOCJIOMHA, & COCTOUT M3 HECKOIBKUX CIIOCE.

OMYJIBECHH MOJIY4YaloT OOBIYHO MEXaHHMYECKMM JMCUEPIHpOBaA-
HUEM JUCTIEPCHO# a3kl B AUCIEPCHOHHOH Cpefe B HPUCYTCTBHHM
MyJpraTopa. s 3Toro MCHoNb3ylOT CHEIHANbHBIE anmaparbl —
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OMyJIbI'aTOPhI, MUKCEPBI, KOJUIOMAHBIE MENBHULBI, YILTPasByK. Mox-
HO NONYYUTH dMYNILCHH B PE3YJIHTATE CAMOTIPOU3BOIILHONO 3MYIILIH-
POBaHMS, KOTOPOe HAOMIONAETCS MPH CHIDKCHUN Mex(azHoro Harsi-
KEHUA IO OYCHb MA/IOr0 3HAYEHHs IPH BBEICHHH SMYJILIATOPA.

OMyNbCUH PaspyarT HEeHTPHGYrHpoBanueM, (GHILTPOBAHY-
€M, BIICKTPOGOPE30M, HArPEBOM HIIM BBEACHHEM EIMYIILIATOPOB —
NOBEPXHOCTHO-aKTUBHBIX BEMIECTB, KOTOPHIE BLITECHSIOT M3 aj-
COPOIMOHHOIO CIIOsI SMYIBIAaTOP, HO HE CHOCOOHBIE CTAGHIHINPO-
BaTh dMYyJAbCHIO. CHHTETHMECKUE SMYJILCHU MUPOKO IPUMEHSIOT B
CENBCKOM XO3SHCTBE (3MyAbCHH TepOHIMEOB U GYyHIULIUOOR), B
CTPOUTENBCTRE, OPH IMOJYHEHMH HOMHMEPOB (CHHTETHYECKHE Ja-
Temim) U MX nepepaboTKe B M3JeIVA, B IUINEBOH U (apMaleBTHIe-
CKOH IPOMBIUUICHHOCTH,

Cycnenszuu

Cycnensun — MUKPOTETEPOreHHbIC CHCTEMBI, B KOTOPBIX JHC-
nepcHas (asa Teepsas, a TUCHEPCUOHHAN cpena xuaKas. Ipu 6omb-
IIOM COJEPMKAHUK TBEPHOH (asel 06pasyroTCs KOHUEHTPHPOBAH-
Hple cycreHsud. OHM TONMy9aiorcs B Pe3yibTare NOMYYSHMS H3
pa3baBIICHHBIX CYCIICH3HH NPU YIIAPUBAHUN PACTBOPHTENA MM HPH
PacTHpaHMU HMOPOIIKOB C XUAKOCTAMH. KOHIEHTPUPOBAHHEIE CyC-
OEH3UH CHIOCOOHBI CTPYKTYPUPOBATECS B BUAE TECTOOBPA3HOI mia-
CTMYHOM Maccbl — nacT. CTpyKTypa TakuX CyCUEH3uH co BpeMeHeM
YUPOUHACTCHA, NP BBICLIXAaHUM OHM IPEBPAIAIOTCS B TBEPHYIO
Maccy. OT0 ABJIEHHE IIMPOKO HCIIONL3YIOT B CTPOUTEIILHON TEXHH-
Ke (HanpuMep, B TPOM3BOACTBE KUPNAYEH ¥ CTPOMTENBLHEIX MaTe-
pHaJIOB Ha OCHOBE BSKYIIMX BEILECTR), IIPY IIPUIOTOBICHUH TECTA
B XJ1eG0OnIeueHIH, IPH IPOU3BOICTEE IPYHTOBBIX paboT U T. 1.

VOCHOBy JIAKOKPACOYHON M HOMMrpaduyeckoil MpoOMBIIIIEHHO-
CTed COCTABIIAIOT OPraHOCYCHEH3HH, UX HCHONB3YIOT [PU HPHIO-
TOBJIEHHHM PA3IHYHOTO COPTA CMA30K.

Trepasie 301u

K KJIacCy TBEPABIX 30JIe# OTHOCHTCA IIBETHBIE CTEKII4, CIIIaBbI,
TBEPABIC 3MYJIBCUM, IJIEHKH C HAITOJIHUTCIIAMY, HEKOTOPEIE pu-
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POIHBIE MMHEPAIBL. B 9THX cuCTeMax TBEPABIC MIH XUIKUE 1aCTH-
bl KOJUIOYIHON JIMCIIEPCHOCTH Paclpe/icieHbl B TBEPAOH qucnep-
CHOHHOI cpefie. B NPOMBILIICHHOCTH U CTPOUTENBCTBE IIMPOKO HC-
HONB3YEOTCS TBEP/ible NEHBI OPraHMYECKOTO M HEOPTaHM4eCKOro
NPOUCXOXIEHHSA — IICHOILIACT, MEHOOETOH, NCHONONUMYPETaH, Ie-
HOCTEKII0, TIeM3a (IIpUpOo/iHas TBEpAas IIeHa u 1p.).

Koanouaubie NOBEPXHOCTHO-AKTHBHLIC BECILECCTBA

B Kypce KOIOMAHOM XUMUM H3Y4YaroTCA CBOWUCTBA KOJLIOMA-
HBIX DOBepxHOCTHO-akTUBHBIX BemecTs (ITAB). K ruM oTHOCATCH
PacTBOPLE MBUT H CUHTETHYECKMX MOIOIIUX CPEACTB, & TAKKE HEKO-
TophIX Kpacuteseil. Komrongaas npupoja 9TuxX BelecTs IpOsBIs-
€TCSL B TOM, YTO OHM HAXOJATCS B PacTBOPE OJHOBPESMEHHO B BHJE
Mojexyd M muanemwl Mexgy MONEKYJAPHOW H  KOJUIOHIHO-ANC-
HEPrUPOBAHHOM YACTAMH CYLIECTBYCT PaBHOBECHE, KOTOPOE B 3a-
BHCHMOCTH OT TEMIEPAaTypHBIX U KOHHEHTPANMOHHBIX YCIOBHHA
MO3KET OBITH CABHHYTO B Ty WJIHA UHYIO CTOPOHY.

BogopactsopuMele komaonaseie ITAB MoryT ObITe HOHOTEH-
HpIME ¥ HenoHoreHubmu. HMonorenusie ITAB: aHMOHakTHBHBIC —
JAMCCOUMUPYA B BOJE, OTHICIUIAIOT OONBIION 10 pasMepaM aHHOH U
KATHOH MOJEKYIAPHBIX Pa3MepoB; KATHOHAKTUBHBIC — OTLIEILAIOT
GoNBINON KATHOH M AaHUOH Pa3MEPOB MOIEKYJIbl. AHHOHAKTHBHBIC U
KATHOHAKTHBHbIE IIAB NpUMEHSIOTCS KaK CTAOMIM3aTOphbl JIATEK-
COB, DMYIBLCHH, TIeH, CycleH3ui ¥ Kak Mmoromme npenaparsl. Ka-
THOHAKTHBHBIE NPAMEHSIOTCA KaK Je3HHQUIMpyIomHe u OaKrepu-
LM/IHBIE BEIECTBA, AHMOHAKTHBHBIE — KaK 3alI0JHUTEIM U BBIPAB-
HUBATEIM MPU KPAILICHUM.

Heuonorenssie Bogopactsopumbie IIAB umeroT Gonbioe pac-
IpocTpaHeHue B KayecrBe Moromux Bewiects. HauOonbiee xonu-
YeCTBO HEMOHOTEHHEIX MOIOIIMX BEIISCTB HPOU3BOJUTCS Ha OCHOBE
OKHCH 3THJICHR WM OKUCH npornuwieHa. CHHTETHYECKHE MOXOIIHE
CpesicTBA TIMPOKO UPHMEHSIOTCS B ObITy M TexHuke. OHM MOIyT
OLITh CIOKHBIMHA KOMOOZHMIMAMH H3 HECKOINBKHX MOIOLUX Be-
miecTB. B cocTas MOIOIMHX CPeNCTB 0043aTENLHO BKIIFOYAKOT aKTUB-
HEIE 00ABKU — MHUHEPAIbHBIC CONH, KapOOKCHIMETHIIIEIIONO03Y,
KAONMH, JUOKCUJ TUTaHa, oTOenuBaTenH, coay. Ilpumenenue cuH-
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TETHYCCKUX MOIOIIMX CPEACTB SKOHOMHT 3HAYMTENHLHOE KOJUYIECT-
BO [PHPOLHOIO MKUPOBOTO CHIPhLA. YHOTpeOJIeHHe CHHTETHYECKHX
MOIOUIMX CPEACTB IO3BOJBIET MONB30BATHCH MKECTKOM BOXOH, Ky~
CIIOTHOCTB CPEbl HE BIMACT HA UX geHcTBHe. VICXOMHBIM ChIpheM
JULA HONYYUCHUS] CHHTETHYECKHX MOIOIIMX BEUIECTB CIIYXKAT OpraHu-
YECKUE ITPUPOJIHLIE BemecTBa (HedTh, TOPIOYKE CIIAHIIEL).

OcobeHnoCcTLIO pacTBOPOB Kowiouaukix IIAB sBisercs ux
CIOCOOHOCTE 00pa3oBEIBATE JIHOMWIGHBIE, ArPEraTHBHO YCTOHUH-
BbIC, IBYX(a3Hble, TEPMOAUHAMMUICCKHE PABHOBECHDIE cucTeMsl. ITpu
3TOM JUQUIbHBIE MOJEKY/Ibl 00pasyroT acCONMAThl (MHIENIbI)
KOJUIOU/IHBIX PAasMEPOB. XdpakTep OpHEHTaUN: AUGUIbHEIX MOoJe-
KyJl OHPENeNseTcs NOJMPHOCTRIO AMCHEPCHOHHON cpennl. Hucio
MOJCKYJI B OJ{HOM MMIENNE (4ACCONUATE) — YNCIO arperaluy, 3aBK-
cut ot npuponst IIAB u pacteopurens. Ilpu nocrarouno Gonwmoi
KOHUEHTPAMH CHCTEMa CTAHOBUTCH MHUEIUBIPHONU. D18 KOHUEHTpA-
LUl HOCUT Ha3BAHUE KPUMUNECKOU KOHYCHMPAyuyu Muyenioobpaso-
sanua (KKM). Meronst onpenencnns KKM MHOrOYMCHEHHBL. Mu-
1eNn000pasoBaHKe MPOTEKAST CAMONPOU3BONLHO C YMEHBIICHHEM
CBOOO/IHOM SHEPIUM CUCTEMBI U SIBISIETCS OOPATHMBIM [IPOIIECCOM.

TToBEpXHOCTHO-aKTUBHBIC BELIECTBA CIIOCOOHBI K MHIEIIO00-
Pa30BAHMIO TOJBKO NPU OUPEHENEHHOM COOTHOUICHHU THAPOQHIL-
HBIX CBOMCTB MOJEKYJ1, KOTOPEIE ONIPEACIMIOTCA NPHPOJOR 1 KOJIH-
YeCTBOM IONAPHBIX TPYII M IMAPODOOHBIX THIOPHILHBIX CBO-
CTB, 3aBUCALIMX OT JJIMHBI YITIEBOJOPOAHOrO PaauKaIa.

Onrumanbneiii 6ananc cBOMCTB (THAPOGUILHO-THITO(HIBHELIT
Gananc — I'JIb) Habionaercst y MOJEKyN NOBEPXHOCTHO~AKTHBHbIX
BEILECTB, Y KOTOPHIX NOJAPHBIE IPYIBI CBA3AHBI ¢ PA3BUTHLIMM YI-
JeBofopoanbiMu panukanamu. Hapymenue I'JIB B Ty mim umyio
CTOPOHY [e1aeT MUUEI000pa3oBaHue HEBO3MOXKHBIM, Hanpumep,
AUt MBUI XHPHBIX KUcnoT I'JIb Gyaer onTumansHbIM fipu cozepxa-
HuM B tenu 15 — 18 yrneBonoponHbix aToMoB.

Munennsapaste pacrsopsl IIAB paccmaTpuparoT Kak TepMou-
HAMUMECKH YCTOMYMBEIE THOMDHITBHBIC KOJUIOUIHEIE CHCTEMBI, K KO-
TOPBIM NPEMEHUMO HpaBuiao ¢da3. Jlns Takux pacTBOPOB MOMKHO
paccyurarh TeryioBoi >QQexT U IHTPOMHIO MULIEIIOCOPA30BAHHMA.
Tenoroit adpext MULELIO00PA30BAHKS PACCUATHIBAIOT HO YDPaB-
HEHUIO, aHAIOTUYHOMY ypasHeHHio Knane#ipona-Knaysnyca:
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HHULH

InCppy = %—I;— + const,

rae Crgy — XpUTMYECKas KOHHEHTPALMs MHUEII000pa3soBaHus,
Monwv/n;
AH — ternopoii 3@ dexT (FHTaNbINS) MHISIIO00pa3oBanys.

i Ca
I'padux 3asucumoctH {mCrxps/ = } BBIpa)KaeTCst IPIMOM, TaH-

reHC yria HaknoHa kotopoi pased AH/R, otcrona nerko maitn AH.
Tak kak npu Cgxys B PACTBOPE CYILECTBYET PABHOBECHE MEXIY

MOJIEKYIaMH ¥ MHLEILIAMH [OBEPXHOCTHO-AKTUBHOIO BCINECTBA, JH~

TPOIIMIO MUIEI000PA3OBAHMS MOXKHO BEIMUCTUTE [0 YPAaBHEHHIO!

AS = AH/T.

W3BecTHO, YTO KOHIECHTPUPOBAHHBIE BOJHEIE MBUILHBIE pac-
TBOPBI MOTYT HE TOJBKO 3MyJIbTHPOBATh, HO M PACTBOPSTH 3HAYH-
TeAbHBIE KOJIMYECTBA HEPACTBOPHUMBIX B BOJE OPraHUUECKMX SKHI-
KocTel, obpasyss Opd 5TOM OITHYECKU IPO3PAYHBIC PaCTBOPHL.
NIupokoe BHeApEHHE dMYNBECHOHHON NONMMEPU3AUUK IPHBICKIO
BHHMaHUE YYEHLIX K 3ToMy siBieHuio. ComoOwimzanus — camo-
NpPOM3BOJBLHOE PACTBOPEHHE OPraHMYECKHMX BEIUECTB, HEPACTBOPH-
MbIX B BOZeE, B BOJHBIX pactBopax IIAB. Kommuecrso opramu4e-
CKOM JKHAKOCTH, TEPeUie/IIee B PacTBOP, 3aBUCHT OT KOHUICHTPA-
1 Meuia. Hponece comoOumusanun komtongaeiMu IIAB npouc-
XO/UT TIyTEM 3axBaTa MOJIEKYJl OPraHWYeCKOro BEUIECTBA BHYTPb
MHIEIIB, MEXAY YIJICBOJAOPOAHBIMY paaukaiaMu. 3¢hQeKT comro-
OMIM3ANMU 38METEH YK€ TPH HE3HAYUTENBHBIX KOHLEHTPAIMAX
xomnouanaoro IMAB (nopsakxa 0,1%). CymecTByrOT 07€0pacTBOPH-
mele ITAB, panpuMep, MbLIa HISTOYHO3EMENBHLIX U TDKEIBIX Me-
tamuios. OHE 061a0a0T cI0COOHOCTRI0 CTa0MIH30BaTh CYCIEH3HH
M 301K B HETIOJLIPHBIX cpeaax.

PacTBophbl BHICOKOMOJIEKYISIPHBIX BellecTs
B Kypce KOJUIOMIHON XMMHH H3y4alOT HEKOTOPHIE CBOMCTBA
PacTBOPOB BBLICOKOMOJIEKYILIPHEIX coenunenuit (BMC), ananoruny-
HbIe CBOMCTBAM KOIJIOWHBIX CHCTEM. HOJBHINE pa3Mephbl MOJIEKYI
BMC 1 B3auMmopedcTBHE MEKAY HUMH TIpH OONBIIHX KOHUEHTPA-
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LHUSX NPUAAIOT MX PACTBOPAM HEKOTOPHIE CBOMCTBA, aHATOIMYHEBIC
CBOMCTBaM KOJUIOMJIHBEIX CHCTeM (BA3KOCTh, CMOCOOHOCTL K Haby-
XAHUIO, 33CTYJHEBaHHE, TUKCOTponus). PacTBOpeHne BRICOKOMOIIE-
KYJUIPHBIX COEJIMHEHUH IIPOMCXOXUT CaMOLIPOU3BONLHO H 00paTH-
MO ¢ yMeHblIeHueM CBOOOnHO# sHepruu. Ilpu stom obpasyrorcs
TEPMOJIMHAMUYECKH YCTORUUBEIE CHCTEMBI, K KOTOPHIM IPHMEHHMO
npasuino das I'mb6ca. Tak xak B GonsmmHeTee crygaes BMC npu
KOMHATHOM TEMIIEPATYPE UMEIOT CTPYKTYPY JKMJIKOCTH, TO NPOLECC
HabyXaHus W PACTBOPEHHUS IPHHSTO PACCMATPHBATH KaK IPOLECCHI
CMEHICHHS JIBYX XHAKOCTEH: HH3KOMOJICKYASAPHOW B BHICOKOMOJIE-
KyssapHOi. O6bem 06pasna BRICOKOMONMMEPA NPH HaOyXaHHH MO-
xeT ysenuautbes 1o 1000-1500%. Ipuuvina vabyxaHus — B3auM-
Haa b Qy3us MONEKYT HOIMMEpa ¥ MOHOMEPA, MIPH ITOM MOJe-
KyJibl MOHOMeEpa (PacTBOPHUTENS) MPOHUKAIOT MEXIY MOJEKyIaMu
BBICOKOMOJIEKYJIIPHOTO COSAUHEHMS,

Baxuedmas xapakTepucTHKa [IONMUMEPA ~ €r0 MOJIEKYIApHas
Macca, JUlsl ONpPENENIeHHS KOTOPOH MOMKHO NIPHMEHHTH: BHCKO3HU-
METPUYECKUi MeTox| — o ypaBHeHuo (49): [n] =y M k. ocmomet-
pUYEeCKY METOX — [0 YPaBHEHHIO:

RT
LI (50)

TAE 7/C — NPUBENEHHOE OCMOTHYECKOE JaBICHNUC,

b — XOHCTaHTa ypaBHEHUS, XapaKTEPU3YIOIAs B3AHMOSHCTBIE
MOJIEKYJI [ojiuMepa cO CpefoH; onTudeckuii meron JleGad, ocHO-
BAHHBIH Ha U3MEPEHUH MYTHOCTH pa30aBIEHHBIX PACTEOPOB BBICO-
KOMOJIEKYISPHBIX coeauHenuii u [TAB:

k1
*;=—A—4*+2b0, (51)

IJ€ ¢ — MYTHOCTB PacTBODA;

¢ — €r0 KOHUEHTpALHS,

k ¥ b — XOHCTAHTHI YPABHEKHS.

HexoToprle BHICOKOMOJEKYISIPHBIE COS/IMHEHUS COAEPIKAT HO-
HOrCHHbIE TPyNMbi OCIKM, MOHOOOMEHHBIE CMOIBI, HEKOTOPHIE
KpaCcHTeNH, PACTBOPHMBIM Kpaxmai, rymmuapabuk, arap-arap. Ta-
K€ COCIMHEHHUS HA3BIBAIOTCS MONHIIEKTPOIHTAMH. [TonmuanekTpo-
JMTHl B PacTBOpax CIOCOOHBI pacrajgarscs Ha HoHbsl Haubosee
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u3yveHbl CBOMCTBA BOJHBIX pacTBOpOB Oenkos. Ilpu pactBopeHun
GeIKOB B BOJE MPOMCXOAUT MOHHM3AIMA. belkoBpie MOJIEKYIBI CO-
nepxar oanospemenso kucaotasie (-COOH) n ocrosnble (-NH,)
IPYINEI ¥ OPOSBISIIOT CBOHCTBA aM(OTEPHBIX COEIHMHEHUIA.

B zasucumoctu ot pH pacteopa 6enku 06pasyroT MaAKpPOMOHEI,
3aPSHKEHHBIE TIOJIOKHUTENBHO B KUCION CpPEJie MM OTPHUATENBHO —~
B mestouHol cpene. CocTosHUEe MONEKY bl OeKa, Ipy KOTOPOM KO-
JAMYECTBO HMOHU3WPOBAHHBIX OCHOBHBIX IDYIHIl PaBHO KOJIMYECTBY
MOHU3UPOBAHHBIX KHUCJIOTHBIX, Ha3BIBAETCA H30DJIEKTPHYECKHM. B
ATOM COCTOSHHMYM MakpoOMOJieKysia Oelka CBOpauMBaercs B KIyOoOK.
3apsjisl MAKpOUOHOB O€JIKOB, a TAKXKE APYTHX HOIMIJICKTPOIMUTOB,
3aBHMCAT He TOJBKO OoT pH cpelsl, HO U OT IPUCYTCTBYS B PACTBOPE
HH3KOMOJIEKY/ISIPHBIX SNEKTPOIUTOB.

Tlpu HabyxaBuM TBEPABIX BHICOKOIOJIMMEPOB MPOUCXOTUT CT-
pykrypoobpazoBanue. HaGyxanue BEICOKONOIMMEPA IIPOUCXOUT B
TaKoH MOCIENOBATENEHOCTH: TBEPABIA BHICOKOIIOIMMEP — CTyACHb
— CTPYKTYPUPOBAHHBIH PacTBoOp — MOIEKyJsIpHBbIA pactBop. Ta-
KuM 00pasoM, CTPYKTYPHUPOBAHHAsS CHCTEMA COCTABIAET OJMH U3
3TAINOB PACTBOPEHUS TBEPAOTO BHICOKOIOAMMEPa. B pacTBOpax Bbi-
COKOIONMMEPOB [PH UX JOCTATOYHOH KOHHEHTPAHy 00pa3oBaHue
CTPYKTYp HJAET B 3aBHCHMOCTM OT BPEMEHH, HPHBOIA, BO MHOIMX
caydasx, K sacryaaeBanuio. IToHyokenne TemuepaTypsi Onaronpu-
ATCTBYET CTpyKTypooOpasosanuro. CTyJleHh HONMMEpPA CO BpeMe-
HeM OOBIYHO MPETepIIeBAeT CHUHEPE3HUC, pa3jiessiiack Ha ase (assl
Ha PACTBODP BHICOKOMOIEKYISPHOTO BEIIECTBA B PaCTBOPUTENC H
pacTBOp PACTBOPUTEIS B MOJIAMEDE.

Hapsity ¢ pacTBOpaMH BBICOKOMOJIEKYIAPHBIX COCAMHEHHH Cy-
IIECTBYIOT WX AMCIEPCHH B BOJHBIX M BOJHO-OPTAHHUYECKHX Cpe-
gax. Jiucnepcur BBICOKOMOJIEKYJSPHBIX BEIIECTB HOJYYarOT NpU
MEXaHUYECKOM APOONIEeHUH B NPHUCYTCTBHM CTa0MIM3aTOpOB (Ha-
[IpUMED, Ha BaJIbHAX), U3MEHEHHEM COCTaBa CPEJpbl, 38 CYET arpera-
LMH MaKPOMOJIEKYJI, IPU 3MYJIbCHOHHOH MONUMEpPHU3ALMHU (CHHTE-
THYECKHE NaTeKCh). JIUCcriepcuy OMMMEPOB IIPECTaBIAT coOoM
1o(OOHBIE KOMIOW/HBIE CHCTEMbl, OHH arperaTMBHO YCTOWYMBLI
TOJILKO B IIPUCYTCTBUH MOBEPXHOCTHO-AKTHBHAIX BEIIECTB.
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BOIPOCEHI VIS KOHTPOJBHOI'O 3AJAHMA

1. Kaxue cucTeMbl Ha3bIBAKOTCS a’po30isiMu ¥ asporensu? Kako-
BEl OCOOEHHOCTH WX arperaruBHONR W KUHETHYECKOH ycroidnm-
poctu? Kakosel onTryecKie CBOMCTBA a3po30ieii?

2. KakoB mMexaHu3M CTa0WIH3alHy SMYJIbCHH HOBEPXHOCTHO-AK-
THBHBIMM BEIIECTBaMM, TBepjpiMH nopomkamu? Ilpuseryre
IIPHMEPEI.

3. Kaxpe cucremMsl HasblBaroTcs cycnensmamu? Ipusenure npu-
MEpSI OPraHo- ¥ FEAPOCYCUEeH3MI M 00JaCTH UX PUMEHEHHUS.

4. Kakue cHCTeMBl HA3BIBAIOTCA TBEpALIMH 301aMH? KakoBsl MX
cnenuduueckue cBoicraa?

5. Kaxue crcTeMp! Ha3bIBAIOTCS MCHAMM? Y KAXKUTE IPAKTHYECKOE
PYMEHEHHE TEH.

6. Oxapakrepusyiite CTpOeHMe MHUEIbLI Mbiia. B uem ee oriu-
yue OT MULeT THOPOOHBIX 301eH?

7. Yro o3HaYaeT TEPMHH (KPHUTHYECKass KOHLECHTpaLM MUIIEIIO-
obpazosanusi»? Vznoxute cnocobrl onpenenenns KKM B Boa-
HBIX pacTBOpax KosuiouaHeix [TAB.

8. ITosicEMTE BEICOKOE CTAOMIM3UpPYIOLIee ASHCTBHE MBI, CBA34B
€ro ¢ KOJUIOUHON IPHUPOIOH ITHX BEUIECTH.

9. IMosicHuTe MEXaHU3M COMIOOTI3aLuy. I'1e Ha MPaKTHKE UCTIONDb-
3YIOT 9TO siBJicHue?

10. IlpuBeaure npyMeps! -aHHOHHBIX U KATHOHHBIX KOJUIOUIHBIX
MMAB. Jlns kakux xomrougusix cucteM IHAB ucnone3yior Kak
crabunusaToper?

11. CpaBuure cBO¥CTBAa a’po30ieit M TBEPHBIX 30JIC¢H, OXapakre-
pusyiite ux onrudeckue cporcrTsa. IlpuBeaure npuMepst.

12, ViznoxuTe OCHOBHBIE NOJIOXKEHUS TEPMOIUBAMHUKH PACTBOpE-
HYS BEICOKOMOJICKYJISIPHBIX COSAHHCHUM.

13. Kaxue cucremsp! HaspIBaOTCs crTynusmu? [Ipusenure npume-
pbl OIPAHUYECHHOr0 ¥ HEOTPAaHWYEHHOI0 HaOyXaHMs CTYIHEH.
Kak Bauser TeMiieparypa Ha rnpouecc Habyxanus cTyaua?

14, Vznoxure criocoOpl ONpeNereHHsT MOJEKYJPHBIX Mace Io-
JTHUMEPOB.

15. Kak OCMOTHYECKOE JIAaBJICHUE PacTBOPA IOJUMEDPA 3aBHCHT OT
kounenrpayu? IIpuBenure ypaBHEHHE 3a8BUCHMOCTH M II0fC-
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HHTE, KaK C €r0 IIOMOLIBIO ONPEASIUTE MOJCKYISAPHYIO Maccy
noaAMepa.

16. Oxapaxrepusyiite CBONCTBA M NMPAKTMYIECKOE 3HAYECHUE BBICO-
KOMOJIEKYJIIPHBIX HOHUTOB. [IpHBenuTe npuMepsl KaATMOHUTOB
¥ AHHOHHTOB.

17. HasoBure 0coGEHHOCTH MOBEACHUS aM(OTEPHBIX BBEICOKOMO-
NEKYNAPHBIX [ONH3NIEKTPOJHTOB B pactBopax. Ilpuseaure on-
peseneHue U3031eKTPUISCKOr0 COCTOSHHUS.

18. Cpasnure cBolcrBa THOMOOGHBIX KOMIOMIHBIX CHCTEM H Pac-
TBOPOB BBICOKOMOJIEKYJIAPHBIX COeIUHEHHHA. B yem wx mpun-
HMnManbHoe oTnnure?

19. loscnure MEXaHH3M MOJOILIEro ACHCTBAS MBI M MOIOIIHX Cpe-
JACTB. OT KakuX CBOHCTB MBUI 3aBHCHT MX MOIOWIAS CIIOCOO-
HOCTB?

20. Hro Takoe nucnepcuun BMC B BOJHBIX ¥ BOJHO-OPTaHHYECKHX
cpenax? KakoBrl crioco6bt X HOay4eHns?

PEUMIEHME THIIOBBIX 3AJIAY

3anada 1. OnpenenuTe MOBEPXHOCTHOE HATSKEHHUC KULKOCTH, €C-
JH B KamAILIIpe ¢ JuaMeTpoM Jd =1 mm OHA NOZHMUMAETCS HA BhICO-
Ty h = 32,6 mm. TlnotroCTh )uUAKOCTH p = 1 2/mn. Kpaesoii yrox
cMaunBanus © = 0°,

Pewenue. Tlpu NCOOAB30BAHMK METO/IA TOJHATUS SKHIAKOCTH B Ka-

IUUIAPE IMA pacdeTa NpUMEeHAIoT ypaBHenue JKopena:
pghrCos®
2 b4
1-981-32,6-0,5-
& :-m—zf—gil =799 morc | 1>
3apaka 2. Ilpu amcop6umu asora Ha akTUBMPOBAHHOM YIie opH
220 K mony4eHsl CIeAyionue AaHHbIe:

o=

P, L’gz...? ..................... 1870 6100 18000 33000 70000
aly, mke ... 5 14 23 32 41

IlnorHocTh rasoo6pasHoro azora p = 1,25 ke/a’. Tloctpoiire H3o-
TepMy afcopOUUM B JHMHOHHBIX KOOpAMHATaX. Paccumraiite KoH-
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CTaHTH d.,, ¥ k ypaBHeHna Jlaarmiopa. Onpenenure yACIbHYIO [0~
BEPXHOCTD AKTHBUPOBAHHOTO YIJIs.
Pewenue. Ilnomans, 3aHuMaeMas OJHOU MOJIEKYNOH a30Ta B Ha-

CBIIIEHHOM MOHOCHOE, COCTABIINET 5y = 16:10%%/7°. Jluneiinas ¢op-
Ma ypaBHeHus JI3HIMIOpa BeIpaXacTes 1.1, Ik .
a a, aykp

0

Onpenenum 1/p n Va:
10 s e s 5,36 1,63 0,30 0,14,

107 s s e 0,20 0,07 0,03 0,02,

Crpoum rpaduk 3aBucuMocTd RETSIERTSS § 1) rpad Ky Haxoaum
a P

1/a, xax OTPe30K, OTCeKaeMblii Ha IPsSMOM Ha ocu opxaumar. Co-
rnacao rpaduxy l/a, = 20; a,= 0,05 am’/xz. Tlo rpaduKy Tanrenc

yrila HaKJIOHA OpPAMOH Ig a = lk =332-10°,0TKyma k = 6°107. Cnpe-

)

AEIMM Syy = aoiVySp. JAns pacuera HEoOXOMUMMO 2, BHIPA3UTh B
Mmonv/x2. TIosTOMY 3aIMCBIBAEM: s, = (%)NASO OxonYaTeaILHo NMe-

1.2
eM: Sm=[9’95—1’-“—5\6,02.10”-16-10-2%12/:@:zls-MZ/z.

28107 )
3apayga 3. Onpenenure NOBEPXHOCTHYIO aKTHBHOCTH MAC/IAHON K-
CHOTHE Ha Tpapuue pacTBop-so3ayx npu 283 K mo cuemyronmum
JAHHBIM:

¢, moms/me’ ... 000 0,02 0,05 0,10 025 0,50
o KIDRIM 74 69 64 60 51 44

Pewenue. TlocTponB no JaHHbM IpaduK 3aBHCHMOCTH ¢ = f{c),
onpenensem:

G:~zga=~33—=296-1o*3 Hoe:m

0 0,115 KMORb
3apa4ya 4. BeruucnuTe yAeNsHYO IMOBEPXHOCTH YrOJLHOM OBUIA ©
muametpom dactult d = 8107 u. Tnotsoets yrus p = 1,8:10° ke/a’.
Pewenue. Tlon yaenpuoil NOBEPXHOCTHIO Sy CHCTEMBI € INAPO06-
pa3sHBIMU YacTALIAMY HOHUMAIOT OTHOIICHHE OOIIEH HOBEPXHOCTH
pasapo6IEHHOro BEIECTBA K SAHHUIIE MACCH WK K eJUHMIE 00b-

) 2
ema. [loBepxHocte mapoobpaznoil wacTune: S, = 477",
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s

. 3
Macca 1m1apoo0Opa3Hoil YacTHLb m = % zr p.Torpa:

S.n Amr’n 3

SV/J _“n;ﬂ““%mﬁpn rp’

i€ 7 — YHCIIO YaCTHIl B SAMHUIIE 00BEMa.
Syg = ~53‘2 3

8-107-18-10
3amaga 5. Paccuuraiite {-nOTEHIMAN YaCTHI( TOMHCTHPONBHOTO Jia-
TEKCA, UCXOAS U3 CHEeJYIOLMX JaHHbIX: CMEIICHHE [BETHOM TPAHUIIE!
30515 a npu 3nekrpodopese cocrannser 2,5 cv 3a Bpems ¢ = 60 munu;
HanpsKeHue, NPUIOKEHHOE K tekTpodaMm, E =115 B. Paccrogrue
MeXIOy onekTpomamu L= 0,55m. J{MdIeKTpHYECKyl0 NpOHHIae-
MOCTE cpelsl npuHsaTs paBHou §1. Bazkocre cpenst n=I mllac.
DiIeKTpHUYeckas KOHCTaHTa &= §,85- 10" o/m,
Peusenue. Ypasuenne CMOIyXOBCKOIO, CBS3BIBAIONEE (-TIOTEH-
IHAN YACTHI] ¢ JIMHEHHOM CKOPOCTRIO 3IEKTpodopesa vy BhHIpaxKa-

M ke =41,6 M* / ke,

€TCH KaK _é;uo i/ ,rie H =—?—— HaIIp}I)KeHHOCTI) BHEUIHEIO I10J1H.
£&, A
~2
gy =2 = 2:5:107 oo 0,7-10°mlc; H S5 2098/ m;
3600 0,55
-3 ~5
‘= 1-107.0,7-10 — 0.046B.

© 81-8-85-107%.209
3agaqua 6. Ilposeprre mpuMeHUMOCTE TeOpan OBICTPOM KOAryJii-
uuu (teopur CMOIIYXOBCKOIO) K KMHETHKE ITPONECCa KOaryJsiuu
CHAPO30JsL 30i0Ta. HavanpHas YHCICHHAS KOHUEHTPAMS 30114
vy =20-10" yacmuy/m’ ; t — Bpems oT Hauana xoarymaumy. Omnpe-
JienuTe TpaduuecKy BpeMs IOVIOBUHHOHN Koarymsiuu 3014 O, eciu
T = 300K. [{aunrle 10 KHHETHKE KOATyIsALUUHY CHENYIOIIHC:

£ e, 0 30 60 120 240 480
v- 10" wactuym® .......... 20,0 14,7 10,8 825 4,90 3,00

Pewtenue. Tpu GbICTPOM KOAryJIAUAN U3MEHEHME YACTHII BO BpeMe-
HY BBIPAXKAETCs yPaBHCHUSMU!

101



rjie ® He 32BUCHT OT BPEMEHH KOArYJISIUN ¥ ABIAETCSA TOCTOAHHOMN
o V
BEJIMYHHOH. 3aBHCUMOCTH {70/ !} NPeACTABIAET IPAMYIO, HE IPO-

XOIIIYI0 4epe3 Hayano KOOPAMHAT. TaHreHc yrina HaxIoHAa 9TOR
NpsiMo# K ocu abcumce pasen 1/@. Iloctpous rpadux, onpenensem
tga=125x10"u @ = 80 .
Teoperuueckoe 3nauenne © pacCUMTHIBAEM 10  YPABHEHHIO:
_3.n
T 4kTv,
rae k — nocrosunas Bonbumana, pasuas 1,38 - 107 Jox; ) — Bas-
KocTh BOkL, pasHas 1+ mlla - c. Tornma:
0 3-1.107
4.1,38-10™.300-20-10"
B npenenax omu6GOK OUBITA DKCIEPHMEHTANBHO HAHICHHOE
3HAYCHHE COBIALACT ¢ TEOPETHYSCKH PACCUUTAHHLIM. MOKHO Cyu-
TaTh, YTO CIMIIAHME YACTHL 30JI5 30J0Ta B JaHHBIX YCIOBUAX HpO-
HCXOIHUT IO THITY OBICTPOI Koary s,
3apaua 7. Paccuwmrafite oHEPru0 MpUTIHKEHMS HACTHI KBApLia CO
cpenmum pamuycoM # = I+ 10° m B Bose P PAcCTOSHUU MEXIY
HuMu A = 10 nm, Hcrons3ys ypaBuenue 'amaxepa:
Ar

e 12/17
KOHCTAaHTy MOJEKYISPHEIX CHII A NpUHATS pasHoit 0,5 - 107 k.
Pewenue.

=918 C.

~20 -8

Upp = —W =-0,04-10" Torc.
3apaua 8. PaccuuraiiTe pasMep 4acTHI{ JHOKCHE KPEMHMS, SCIH
M3BECTHO, YTO BPEMs MX OCENAaHUA ¢ Ha paccrosuue h =107 m co-
craBnsiet 60 mun.
ITnotaocT Aucnepcroi dasst p = 2,7-10° u JINCOEPCHUOHHOH CpE/Ibl
po = 1+ 10° ka/s’; BiskocTs cpenst n=1,5 “mlla - c.
Pewenue. Tlo 3akony Crokca:

re 2T = hi1=10" /3600 M/c
2p—po)g

9.1,5-107 102 .
r= ’ =1,06 mxnm.
\/2(2,7-10‘3 ~1-10°p,81-3600
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3anaua 9. Onpepenure BI3KOCTh TIHUIEPUHA, €CIH OH U3 BUCKO3HU-
METPa BBITEKAET uepe3 Kamwurip. Pajuyc Kanmwmspa r=1-107Mm,
0,3

JUIAHA Kanmwispa /=6-102m. CKOPOCTh TedeHMs 14-107°M°/C 1mox
nasnenueM p=200 Iia.
Pewenue. Cornacuo ypasaenuro Ilyazeiins:

s

= )
8lu .

I/ie 0 — CKOPOCTh TEYCHUS,
3.14.1.107".200
7786107 14.10™
Jamaya 10. Paccumraiite MONEKYIAPHYIO Maccy NOJHBHHWIOBOTO
CHAPTA TI0 JAHHBIM BUCKO3HMETPUH: XapaKTEPHCTHIESCKAA BA3KOCTh
{#]=0,15. Koncraurel ypaBHenuss Mapxa-I'yasrHka cocraBiaroT
7=4,53 - 107 k= 0,74.
Pewenue. Cormacuo ypasuenuro Mapka-I'ynsunxa: [y]=y M £ or-
CI0/la ClenyerT:

=09351Tac.

=4,75;

- - . -5
g M = lg[y]~1gK _1g0,15-184,53-10
[24

0,74
M =356200.

3AJTAYA JJIA KORTPOJBHOT' O 3ATAHWA
IL.Bapuant

1. Halipure yaensHyio NOBEPXHOCTE Cynbduia Meibika. Cpen-
HUHA gmame'rp KOMIOUAHBIX gacTul ero cocrassser 120 wm, nnor-
HOCTE CyNb(UAa MBIIIbIKa pasHa 3,46 - 10® ke/nr’.

2. Wcnonesys ypapaenue JIomrmiopa, paccydraiite ancopOumio
a30Ta Ma [EOJIUTEe IPH PABHOBECHOM JaBjaeHun P = 2,8 - 10° Ia,
ecim a= 39 - 107 ka/ie; k= 0,156 - 107,

3. 3one Agl nonyyen pobapnenveM 8§ e’ Boguoro pacreopa K7
xouneaTpauuu 0,05 momw/n x 10 em’ Bogsoro pactsopa Ag NO;
xouuenrpamun 0,02 more/n. Hamuure dopmyly MAUemisl oopa-
soBaserocs 3oms. Kax Oyner saps:ceHa yactuua?

4. Onpepenure (-NOTEHIHAT YACTHIL THAPO30IA IHIPOKCHIA Ke-
JIE34 110 JAHHBIM: IIPH 3JeKTPodOpe3e CMEIISHHE HBETHON FpaHubl
a 3a spems 60 mun cocrasimsier 0,01 m, paccroaHue MEXAY K-
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tponamu 0,50 u, HanpsoxeHwe, IPUIOKEHHOE K anexTpoaaM, 120 B.
AusnexTpuueckas OpOHUIIAEMOCTE cpesl — 81; Bsakocts — 1 mllac.
DnekTpuyecKas KOHCTaHTa & = 8,85 + 1072 @/m.

5. PaccumraiiTe aicopOIHIO MacIHON KUCIOTHI Ha TPaHULE BOJ-
HBIA pacTBOP-Bo3fyX upu 293 K u ¢ = 0,104 xamore/s’ o nanmsiv:

¢, KMOTB/M ...ovven .. 0,006 0,021 0,050 0,104 0,246
o 10° /m? oo 72,53 68,12 63,53 58,60 50,30

6. Haiigure rpaduueckd BpeMs NONOBHMHHOM Koarymimun © i
rufiposons ceneHa npu 7= 300 K o nqapHeiM:

Bpems xoarymsmumt,e 0 7 15 20 30 60
v 10" wacta/v® ... 32 24 20 17 14 10

CpaBHUTE C TCOPETHYECKH PACCUNTAHHBIM 3HAYCHHEM @,

7. BeIMHCINTE MONEKYISIPHYIO MAcCy HUTPOLEILIEOIO3b! [0 JaH-
HBIM: XapaKTePHCTUYECKas BA3KOCTh €€ PacTBOpa B alleTOHE [#] =
0,204; = 0,89 - 10™; k= 0,9.

8. BoiuuCIHTE TIOBEPXHOCTHOS HATAKCHHE ITHLEPHHA, eCHH B
CTEKIIIHHOM Kanuuigpe ¢ paguycoMm » = 0,4 MM OH IOJHUMAETCH
Ha BeICOTY & = 27 mm. Tlnorrocts raunepuna p = 1,26 - 10° xa/ar’.
Kpaesoii yron @ npsusats paBHbIM HYJIO. _

9. PaccuuraiitTe Bpems, HeOOXOAUMOE JUII OCENAHNS chepuye-
CKHIX YaCTHL{ KaOIUHa C BLICOTH 107 M, ecimit paguyc ux cocTasiser
10 u. Inorroctn AUCHEPCHOW (asbl U JUCTICPCHOHHON cpebl 4
10° u 1 10° ke/a’, cootBercTBenno. Basxocts JHCHIEPCHOHHOR cpe-
mer— 1,510 la c.

10. Beraucnure CKOPOCTH MCTEHEHHS BAKOM KUIKOCTU M3 BHC-
KO3UMETpa 4epe3 Kaluiuisp, AMEa Kotoporo 1= 5 ey u paguyc r =
0,25 mm, non masnenuem p = 980 Ia. Bsskocts xuakoct 7 =
510°Ha- c.

Ii.Bapmaur

11. PaccumraiiTe HOBEPXHOCTHOE HATSKEHHE PTYTH, ECIIH B CTEK-
3
JAHHOM Xarmuuisipe ¢ paguycoM ¥ = 0,16 110 u cronbuk ee omyc-
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TsIcs Ha 12 M HEDKEe YPOBHsS PTYTH B cocyse. InoTHOCTS PTYTH
13,6 - 10° x2/a’. Kpaesoii yron ® = 130°.

12. Tlpu agcopOume cTeapuHOBON KHCIOTHL K3 PAacTBOpa B Genso-
7€ Ha KOJUIOMAHOM HUKENE NONYYeHbl CHeIYIOUIHE JaHHbIE!

a 10% MOMB/T ... ... 20 3,6 40 43 43 43 44
¢ 10°, Monm/at ......... 02 20 38 50 50 60 10

Paccyuraiite KOHCTaHTH ypaBHenus JIvHrMIOpa a, 1 k, NOJib-
3ysachk rpaduueckuM MeronoMm. Onpespenure yASHbHYIO AKTHBHYXO
HOBEPXHOCTH /(COPOCHTA, ECIH IUICNIab, 3aHUMAEMas OXHON MO-
JNEKyNOf CTEAPMHOBOI KHMCNOTHI B HACHIIIEHHOM 3/COPOIMOHHOM
choe, pasga 25 - 10747,

13. [To npuBe/ICHABIM JAHHBEIM IOBEPXHOCTHONO HATAKCHUSA BOJL-
HBIX PACTBOPOB YKCYCHOOTHIOBOro 3¢wmpa npu 295 K mocrpoiite
u30TEPMyY rMOOCOBCKO aicopOLHu:

¢, MOIB/T ....... 0,008 0015 0,031 0,062 0,125 0,250
o, Mbk/MA.... 69,6 680 651 61,5 56,2 49,7

14. Paccupraiite CKOPOCTH 3NeKTpodopesa KONIOMIHBIX 4acTui
GepIuHCKON JIa3yPH B BOJE, €CIIU é;~noTeHuy21aJI pasen 0,058 B; na-
IpsUKeRHOCTS BHenmero nons H =5 107 B/m; msskocTh cperibl
9= 1107 Ia-¢, nupnekTpryeckas NPOHUIAEMOCTh =81, nuoMIeK-
TpuYecKas moCcTOsHHAs &) = 8,85 10" @/

15.1lpu uccneqoBaHny KHHETHKH KOATYISAIHE BOJSHOIO gymaﬂa
HAYATLHAS YHCICHHAS KOHUEHTpalms asposomst vy, = 107 wac-

., 1,1 B
mivy/a’ . PaccunTaiiTe U IOCTPORTE B KOOPIHHATAX {;/;} (uctione

3ys YPABHEHME JUii OBICTPOM KOAryJiMH) KPUBYK) H3MEHEHUs
YHCICHHON KOHIEHTPAL|M BO BpeMesu (B ¢) s CIIeYIOIUMX. HH-
tepeanor: 120; 240; 360; 480; 600; 840. Bpems nos0BHHHOM KOa~
rymsinuy 8 = 1,2 ¢, -

16.0npesieinte CKOPOCTH OCENAHMA HACTHIL 6cycnen3un KAOMHA
B Boze npyu 288 K. Papuyc wactuny » = 2 * 107 M; INIOTHOCTH KAO-
nu"a p = 2,2 - 10° xa/a’; Bs3kocrs Bomwl y = 1,14 * Ila * ¢; moot-
HOCTE BOOBL p = 1 10° ke/nd’.
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17. Hcnone3ys naHuble 00 ONTHYECKON IIOTHOCTH IOJIMCTH-
POJIBHOTO JaTekca (IMapo30isl OJHCTUPOIIA) NIPY Pa3IHYHEIX JJIH-
Hax BOJIH, BRIYHCIUTE CPEIHUHN Paguyc YacTUL NaTEKCA,
Dy 0,125 0,127 0,099 0,049
L0 : | S 425 485 527 685

Kanubpopounyio kpusyto I'ennepa n=f{d) nocrpoiite no cue-
JIYIOLIHM JIAHHBIM:

d. | 77,0 | 88,0 | 95,0 | 106,7 | 110,0 | 119,0 | 132,0 | 158,0 | 443,0
HM

n | 3,82 | 3,64 | 3,54 | 3,30 | 323 | 3,04 | 2.82 | 2,66 | 2,45

T7Ie 71— [I0Ka3aTeNb QUCTIEPCHOCTH;
d — nypamMeTp YacTHiL.

18. Jlna xoarymsan 10 oM’ 30ms Ag 1 norpeGosanocs 0,45 cm’®
pactBopa Ba(NOs), xouneurpanuu 0,05 mone/n. Paccunraiite no-
POT KOArynsluH ¥,, BRIPA3HB €ro B MOJISIX HA JIUTP 30715,

19. Onpenenure 3uepruro nputsHkenus yactay » = I axm. Kow-
CTaHTa MOJNEKYIIpHBIX cun 4 = 0,1:107%° Lo, paccTosiHuEe MEXIy
uactunamu 30 v, Kak u3MeHHUTCs SHEePTUsA UPUTOKEHNA, €CIH Jac-
THIBI IPUONH3ATCSA APYT K APYyTY Ha paccrosuue 10 mum?

20. PaccunTaitre MOJIEKYJIIPHYIO MAcCy HOJMCTHPOJIA 10 Xapax-
TEPUCTHYECKON BASKOCTH €ro TOIXyoJIsHOro pacrsopa [#] = 0,105.
Koncrauts! ypasaenus Mapka-I'yeunxa: y= 1,7 - 10°; k= 0,69.
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Yyebuoe usauue

| KYBITHHHAKOB Hrops Muxaitiosu
YAPUKOBA Taresana AnexcanapoBHa

IToBepxHOCTHEBIC ABICHUSA
U JIUCTIEPCHBIEC CUCTEMBI

Vaebr0e nnocobue

Penaxrop A.®. I'opbauesa
Kommnsrorepuas Bepcrka JILA. Mamarosa



