~E. P. FENIbYUHCKIN
3. B. QIONbAVHA
B.H. CENMBAHOB
“[1. K. BENALLIEHKO

OU3MKO-XUMMUYECKME

 ICCAEROBAHIA OKCHAOB

CJI C.llslvl



5.P. TEIbYMHCKNN
3. B. AKONbOANHA
B.H. CEJIMBAHOB
. K. BEJTAWLEHKO

OUNKO-XUMUYECKUE
WCCNEROBAHUA OKCHAOB
W LWAKOBBIX
CUCTEM

2

MOCKBA
DUIMATIUT®
2016



H3zdanue ocyujecmeneno npu noddepicke

YJIK 669:541.1 Poccuiickoeo ¢onda ¢yndamenmarvrslx

BBK 30.68 P M uccredosanuti no npoexmy 16-13-00047,
32 - T ue nodrexcum npodaxce

Teapbuunckuit B.P, Nwavaourna D.B, Ceausanos B.H, beuna-
weHxo J.K. PU3MKO-XMMHYECKHE HMCCJIEA0OBAHHS OKCHIOB M INJIAKOBLIX CH-
crem. — M.: ®DU3MATJIUT, 2016. — 136 c. — ISBN 978-5-9221-1700-5.

B MOHOFpa(pI/II/I NpencTaBJJeHbl pe3yJbTaTbl KOMIIJIEKCHOIO H3y4YE€HHsI DACILIaBOB
OKCHAOB U MeTaJJyprudyeckux MIJaKOB — 0T TEOPeTHYECKHX Monesiefi 10 3KcIe-
PHUMEHTAJJbHBIX METOAOB H MNPaKTHYECKHUX npmox&eﬁnﬁ. PaCCMOTPEHbI OCHOBHLIE
MpeaCTaB/JeHUs O XapakTepe MeX4YaCTHYHOro B3aHUMOJEHCTBHS B OKCHJAX W luJa-
KOBBIX paclijaBax, B3aWMOCBA3b HX q)I/ISHKO-XP[MHL{ECKI/IX CBOHCTB H CTPOEHHUA,
a TaKXe TPUBEAEHBI OPUTHUHAJIbHbIE De3yJbTaThl KOMMNBIOTEPHOTO MOAEIHPOBaHMSA
OIHO-, ABYX- W MHOIOKOMIIOHEHTHBIX OKCHIOB, BIIEPBLI€ TNOJY4Y€Hbl DPE€3YJbTaThbl
MOJEJHPOBAHUA pPeaJIbHBIX LIJIAKOBLHIX CHCTEM, COAepKalluX A0 AeCATH 3/EMEHTOB.
PaCCMOTpeHbI METOAUKH 3KCMNEPUMEHTANbHBIX UCCJIeJOBaHUH TIJIOTHOCTH, BA3KOCTH,
TMOBEPXHOCTHOTO HAaTAXKEHHA W 3JEKTPONPOBOAHOCTH BBICOKOTEMNEPATYPHBIX 1lJa-
KOB H O6cy)K[L€HbI pe3y/ibTaThl 3KCIIEPHMEHTAJbHBIX HCCJe10BaHUM 3THX CHCTEM.

J.IJ[H crenqasucToB B 06JacTH Q)H3P[K0‘XHMH‘{ECKI/IX HUCCJIeIOBAHUM OKCHIHBIX
CHCTEM U MeTaMAYPruieCKUX LIJIaKOB, aCIHPAHTOB K MAarucTpos.

Moroepagus nodzomosiena compyonukamu Hnemumyma memanaypeuu ¥pO
PAH u Maenumoeopckozo eocy0apcmaennos0 mexHuiecKo2o yHugepcumema
um. I''H. Hocosa

© PU3MATJIUT, 2016
ISBN 978-5-9221-1700-5 © Konnextus aBtopos, 2016



OI'JIABJIEHHE

LIPEHACHOBIE « « stuesm x5 5 v 5 moe s 0 5 % 5 w5 35 6 6 P 85 886 9% 05368
[nasa 1. CaoiicTBa OKCHAOB M METAJIyPruy¥ecKuxX HUTAKOB. MeTonn!
MBYMBHMS . oo o v ¢ 5 5 » i 76§56 @mod a5 85 5§83 ngaiiisa
1.1. O6iwue npeacTaB/eHus U xapakTep cBsized . . . ... .. ... ....
1.2. OcHoBHBIE CBOHCTBA H CTPYKTYPA « « v v v i v v e e e e oo
1.3. Oco6eHHOCTH CBOHCTB JOMEHHOTO LIMAKA . . .« . o v v e v ot oot s
1.4. OcHoBHble TeOpETHUECKHE W IKCIIEPUMEHTAJbHBIE METORbI HCCJEN0Ba-
HHSL CBOHCTB M CTPYKTYPBL. « o v v oo ot e e e e et e e e e e e
CrniHcok suTepatypel K raase 1. .. ... ... L
Fnapa 2. KommnblorepHoe MomeJqHpoBaHMe OKCHIHBIX CHCTEM H MeTaJ-
JYPrUYECKHX HIMAKOB . . . . . . . . oot i it
2.1. MeTonMKa MOIEMHPOBAHHS . . . o o . ot e
2.2. Mojiesn MPOCThIX HEKPHCTALIHUECKHX OKCHIOB . . . . . . . . . . . .. ..
2.3. MogeanpoBaHye psiloB HEKPUCTAIMYECKUX OKCHAOB. . . . . . . .. . ..
2.4. MogeHpoBaHHe IBOMHBIX HEKPUCTANIHUECKHX OKCHAHBIX CHCTEM

2.5. Moge/IHpOBaHHe MPOLECCOB MEPEHOCA HOHOB . . . . . . . . . . .. ... ..
2.6. MogesinpoBaHHe CTPYKTYPBl M CBOHCTB Pacl/IaBOB MeTaJly prHYECKHUX
IAKOB. & & o v vt vt v e et e e e e
2.6.1. MopeaupoBaHHe AOMEHHBIX LIAAKOB . . . . . . .. .. ........
2.6.2. MoneaypoBaHie pacnaaBoB CTAJNENABHIBHBIX IJAKOB . . . . . .
CIHCOK JIUTEPATYPBE K TJIABE 2. . . . . . . oo e e e e e
[naBa 3. IKcnepuMeHTaNbHOE HCCAEIOBaHNE (PUIUKO-XHUMHYECKHUX
CBOMCTB MHOTOKOMIIOHEHTHBIX OKCHJHBIX U ILTAKOBBIX PACIlJIABOB. .
3.1. COCTOSHHE BOTIPOCA. « . o v v v v it et e e
3.2. O6bEKTbl U METOMBl HCCAEMOBAHUSA . o o . o o v v ot e oot
3.2.1. MeTonuka onpejeseHde HHTepBaja NJaBJCHHS OKCHAHBIX CH-
CTEM . o v oot et

3.2.2. MeToiuKa onpeaeneHHs BA3KOCTH H 3JIEKTPOIIPOBOAHOCTH
3.2.3. MetonHKa onpeneseHHs MJOTHOCTH H IOBEPXHOCTHOTO HaTs-
HMEHHSI . o ottt it e
3.3. Pesy/ibTaThl HCCAEIOBAHUS U HX OOCYRKACHHE. . . . . . . . o oot .
3.3.1. TemmepaTypHBLil UHTePBAJ NJaBAEHUS OKCUAHBIX CHCTEM . . . . .
3.3.2. BA3KOCTb PacH/IaBOB OKCHAHBIX CHCTEM . . . . . . .. . .......
3.3.3. DneKTpONPOBOAHOCTb PACIIABOB OKCHAHBIX CHCTEM . . . . . . . .
3.3.4. TINOTHOCTb PACN/IaBOB OKCHAHBIX CHCTEM . . . . . . . ... .....

3.3.5. TloBepxHOCTHOE HATSIKEHHE PACIJIABOB OKCHIHBIX CHCTEM
3.3.6. CpaBHeHHe CBOMCTB PaclJ/aBOB OKCHAHbLIX CHCTeM M LIJAKOB . . .
3.3.7. MHKpPOCTpYKTypa LIMaKa B KPHUCTANJIH34TOPE MAIIHHBI Herpe-
PBIBHOTO JIHTBA 3aTOTOBOK . .+ « .+ v v v v v ve et e et e e
34.BBIBOAB K THABE 3. . . . . . ..
CrUCOK JUTEPATYPBl K THABE 3. . . o o vt v e e e e e o

24
24
27
40
53
73

75
78
84
90

97
97
110

111
113

114
115
115
118
121
122
124
124



