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1. MATEPHUAJIbI 1 TIPUCITIOCOBJIEHUA
B TEXHUKE JIABOPATOPHOTI'O
IKCIIEPUMEHTA

Jlns mpoBenmeHuss MFOO0T0 XUMUYECKOTO JKCIIEPUMEHTa HEOO-
XOJIMMa CTaHJapTHAass XUMUYECKas IMOCYy/a, COCIMHUTCILHBIC W 3a-
TAPAIONITUE Y3JIbI: MUIAHTH, TIPOOKH, MUTHUQBL, TSI CO3MAHU HYKHON
TEPMETHYHOCTH — Ka4ECTBEHHBIC CMA3KH U 3aMa3Ku. MOHTaXX caMoOi
MaJIO YCTAaHOBKH HEBO3MOXXCH 0€3 KPEMEeKHBIX MPUCITOCOOTICHII
u cteHaoB. [loutn Beerna HEOOXOAMMBI (PUITBTPHI M TETLION30JIUPYTO-
e MaTepuaibl. BeiOnpas CTEKISHHYIO WIH MOJIMMEPHYIO MTOCYY,
HEOOXOAMMO 3HATH €€ TEPMHUCCKYI0 H XUMUICCKYIO YCTOHIMBOCTD.

1.1. Cmekao

Bosbmrast yacTe XUMUUECKON MOCY Bl U IPUOOPOB U3rOTABIIMBA-
eTcs U3 cTekna. Huke npuBeneHbl XapakTepUCTHKY HEKOTOPBIX HaH-
Oosiee ynoTpeodisieMbIX COPTOB J1a00PaTOPHOIO CTEKIIA.

KBapueBoe cTek/10 COCTOUT U3 AUOKCHUIa KPEMHUS SiO2 U SABJISI-
€TCs CaMbIM TEPMOCTOWKHUM CTEKJIOM: KO3((QUIMEHT €ro JIMHEHHOTo
pacmmpenus B npezaenax 0—1000 °C cocrasisier Bcero 6-107. IToato-
My pacKaJeHHOE KBapLEBOE CTEKJIO, OMYLIEHHOE B XOJOJHYIO BONY,
He pacTpeckuBaeTcs. TemnepaTypa pa3zMsArdeHusl KBaplieBOro CTeKIa
paBna 1250 °C. IlonHoe *e IIaBlIeHue KBapLEeBOro CTEKIa, KOraa U3
HEro MOYHO M3roTaBIMBaTh U3aenus, Hactynaer npu 1500-1600 °C.

KBapuesoe cTekino ycTolunBo B cpefie Bcex kuciot, kpome HF
u H,PO,. Ha nero ne neiicryror go 1200 °C C1, u HCI, no 250 °C
— cyxoii F,. Helirpanbueie Boanbie pactBopbl NaF u HL[SiF ] paspy-
LIaI0T KBApLIEBOE CTEKJIO MU HarpeBaHuu. OHO cogepuiento nenpu-
20010 17151 padOT ¢ BOJHBIMH PACTBOPAMHU M pacIlaBaMH THAPOKCHU-
JIOB ILIIEJIOYHBIX METAJIIOB.

Jlaske KpaTKOBPEMEHHBIM KOHTAKT ¢ KBAapLEBBIM CTEKIOM OO0JIb-
LIMHCTBA PACIIJIABOB XJIOPHUOB METAIIJIOB, PACIIIIABOB LIEJIOYHBIX Me-
TaJJIOB, MarHUsd W QJIOMHUHUS AENAl0T HEBO3MOXKHBIM JlalbHENIIee
WCIONIb30BaHNe KBapLeBbIX u3genuil. [Ipu BbICOKOH Temmeparype
KBapll BeAeT ce0sl Kak CHIIbHAS KUCIIOTA M B3aUMOZICHUCTBYET HE TOJIb-
KO C OCHOBAaHHUSIMHU, HO M OKCUAMHU METAJLIOB.



CTekJ/10 MapKu «BHKOP» 00J1a1aeT MHOTUMH CBOWCTBaMHU KBap-
LEBOTO CTEKJIA, T. K. COAEPKHUT 0KoJI0 96 % SiO,.

CTeKJ/10 MAaPKH «IUPEKC» SBISIETCS OOPOCUIMKATHBIM CTEKIOM
¢ conepxkanueM He Menee 80 % SiO,, 12-13 % B,0,, 3-4% Na,O
u 1-2 % Al1,0,. OHO U3BECTHO MO/ Pa3HBIMHM HA3BAHUSIMM: KOPHHHT
(CIIA), mropan 50, #ienckoe crexino G20 (I'epmanwusi), TH3UIb, MO-
Hekc (Aurnus), TC (Poccust), coBupens (Opanuus), cumake (Yexwus).

JlaGopaTopHoe cTeki10 GpupMbl Poccru BBITYCKatOT HECKOIBKUX
mapok: JI-50 (TXC-2), Ne 29 (XC-2), JI-80 (XC-3), AMK (XC-3).
B cootserctBum ¢ I'OCT 21400-75 3t Mapku o3Hauator: TXC-2 —
TEPMUYECKU U XUMHUYECKH cTolKoe 2-To kiacca, XC-2 u XC-3 — xu-
MUYECKH CTOMKOE CTEKIJIO 2-T0 U 3-T0 KIIaCCOB.

1.2. Kepamuka, cpadpum u acéecm

Kepamuxka (ot rpeu. keramos — rivHa) — HeMeTaJNTMIECKHE
MaTepHabl U M3JICIHs, TIOTydaeMble CIIEKaHHEeM TIIUH M MTOPOIIKOB
OKCHJIOB METAJUIOB. B 3aBHCHMOCTH OT XMMHUYECKOTO COCTaBa pasiu-
YarT OKCHUJIHYIO, KApOWIHYIO0, HUTPHIHYIO U JPyTrUe KEPaMUKH.

B maGopaTopusx OOBIYHOTO THITA Yalle BCETO MPUMEHSIOT W3-
JIeTvsl U3 OKCUJIHOM alfOMOCWIIMKATHOW KepaMUKH Ha OCHOBE CMECU
SiO, u Al O, (bapdop, mamor, xuHac, uabas) ¥ KEPAMHUKY Ha OCHO-
Be Al,0, (xopynn), ZrO,, MgO u BeO.

®apdop — Oenplii KepaMUYECKHI MaTepuai, MPOCBEUYHUBAIO-
LIMICS B TOHKOM CJIO€ 1 00JIaIaI0NIHiA XapaKTEPHBIM 3ByYaHHEM MPH
yaape. OTim4aercs BoJI0- M Ta30HETIPOHUIIAEMOCThI0, MEXaHMYECKOM
MMPOYHOCTHIO. TEePMOCTONKOCTE HeTNIa3ypoBaHHOTO dapdopa cocTas-
et 1400-1500 °C. I'maszypoBanubiii (apdop MeHEee TEpPMOCTOCK.
BcerenctBre nerkomiaBKOCTH TIIa3ypH €ro MOYKHO TMPUMEHSITH JIAIIb
mo 1200 °C. Ilpu mpoaomKUTEIbHOM HarpeBaHwm Takoro gapdopa
yxe mipu temneparype okoio 1000 °C ria3yps paccTeKIOBBIBaeTCS
1 OTCJIaNBaETCSl.

®dapdop XUMHUECKH YCTOWYNUB K ACHCTBUIO OOJBIITMHCTBA KHC-
JIOT ¥ KHCIIBIX pacmuiaBos, kpome HF u H.PO,. Xnoposoxopon pa3b-
enaet dapdop mpu 800 °C, a Berme 1000 °C dapdop paspymraercs
oT Bo3JeiicTBus xyopa. [Ipu OJTHOBPEMEHHOM TPHCYTCTBUHM B 3THX
rasax yriepoaconepkamux seutects aericrsue HC1 u Cl, nposis-

JIsIeTes Ipu Oosiee HU3KUX Temmeparypax. @apdop MocTeneHHo pas3-
4



pymaeTcst Takke M MpU KOHTAKTe C pacljaBaMH T'MIPOKCHIOB Iie-
JIOYHBIX METAJUIOB, KLU U Oapus MM UX KOHLEHTPUPOBAHHBIMHU
BOJHBIMH PacTBOpPaMH.

dapdop NpUMEHSIOT IS U3TOTOBJICHUS TUTJIEH, JIOJO0YEK, da-
LIeK, CTYIOK, IINaTeneil, cTakaHoB U APYrux M3aeiauil. ToHKoCTeH-
Hble QapPopoBble TUTIM MOXHO BHOCHTH HPSAMO B IUIaMsi ra30BOM
TOpEeJIKY, a 3aTeM OXJaXKJaTh A0 KOMHATHOW TeMmeparypsl. Toncro-
CTEHHbIE CTaKaHbl M YalIKU CJEIyeT HarpeBaTb C OCTOPOKHOCTHIO,
WX HENb3s IPETh Ha OTKPHITOM IJIAMEHH, @ CIEAYEeT MPUMEHSATh CETKH
¢ acOecTOBOM HaKJIAIKOH.

lamoT — KepaMHUYecKHil MaTepuall CcepoBATO-KOPHUUYHEBOTO
uBera, repmoctorikuii 10 1300-1400 °C. Ecnu k mamoty 100aBUTh
KBapLEBbI MECOK, MOJy4yaeTcsl KBAapLEBBIM IIAMOT, BBIAEPKHBAIO-
it remnepatypy a0 1500 °C. [lamoT MeHee XUMUYECKH YCTOUYUB,
yeM ¢apdop, 1 6osee ra3onpoHULIAEM.

[amot comepxur 50-54 % SiO, u 42-45 % A1,0,. U3 mamora
TOTOBST My(enu dMeKTpornedei, TUTIIN U KUPITUYH JUTS Ta30BbIX MEUeH.

JuHac — cepoBaTO-KOPUYHEBBIN KepaMUUECKUI MaTepHall, pas-
msryaroruiics npu 1350 °C u mnaBaiuiics npu TeMiepaType BbIIIe
1650 °C. Uznenus u3 nuHaca Hmwke 600 °C He mepeHOCAT pe3Kux
Kosnebanuil Temmeparyp. JuHac MeHee Ta3onpoHMIAEM, YeM Ia-
motT. Kucnotsl, kpome HF, na aunac ne neictByrot. Jlunac coctout
Ha 95 % u3 SiO, u conepxurt eme 2-4 % CaO. ['maBHOE TOCTOMHCTBO
W3JeNUi U3 TuHaca — coxpaHeHue (GopMbl 0e3 KaKoH-T00 ycaaku
JI0 CaMOT'0 MOMEHTA IJIaBJICHHUS.

JAnada3z — Marepuan cepo-4epHOro IBETa ¢ CHHEBAaThIM OTJIH-
BOM, OTJIMYAIOIIMNCS TBEPAOCTBIO U XMMHYECKOW yCTOHYMBOCTBIO.
Temnepatypa Hayana pa3msardenus auadasza pasaa 1000 °C, a TBep-
nocth 1o mkane Mooca — 7,8. Usnmenus w3 nuadaza yCTOWYUBEI
K ICHCTBHIO TIOYTH BCEX arpeccMBHBIX cpen, kpome HF, H [SiF ]
1 PacIUIaBOB T'MJIPOKCHIOB LIETOYHBIX METAJIOB.

W3 nuabasa roTOBAT Yalld, TUIIIU, JIOJOYKH U TPYOKH MyTeM OT-
JIMBKY €0 paciiaBa B METaNIMUECKHE (hOPMBI.

Kopynn — mnpospaunblii TBepblii OTHEYNOpPHBI MaTepuan
c Temneparypoii miasnenus 2044 °C. TemmnepaTtypa Havana nedop-
Maluu u3fenui u3 kopyHja noj Harpyskoil 0,2 MIla cocraBusier
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oxoso 1900 °C. Teepnrocts no mkane Mooca paBHa 9. KopyHn otiu-
yaeTcs UCKIIOYUTEIBHO BBICOKON XMMHUYECKOH cToikocThio. [locyna
n3 kopyHaa g0 1700 °C ne noanaeTcst BO3AEHCTBHUIO BCEX ra3oB, KPo-
Me (Topa, KOTOPBI HAYMHAET pa3pyliaTh KOPYHI IPH TeMIIepaType
Boie 500 °C. M3aenust u3 KOpyH1a HEIPUMEHUMBI TOJBKO I paboT
¢ gropcoaepkalIMMHU pacijiaBaMu, pacijiaBaMd THAPOKCHAOB, Kap-
0OOHATOB, HUTPATOB U T'HIPOCYNb(ATOB MIETOYHBIX METAJUIOB, C KO-
TOPBIMH OH HauuHaeT B3aumojercTBoBath npu 1000 °C. [Ipu Gonee
BBICOKOH TemmepaType KopyHa pearupyer ¢ SiO, ¢ oOpaszoBaHuem
AJIFOMOCWJIMKATOB.

Kepamuka u3 nuoxcuaa HuupKoHust — Oejas UM cepasi CIijiaB-
JIeHHas Macca, 00J1a1alomias OueHb BBICOKOH IPOYHOCTBIO, COXPaHsI-
touieiicst 1o 1300-1500 °C. Temmepatypa Havana nedopMaluy H3-
JIeNINI U3 3TOW KepaMHUKH NoJ| Harpy3koi coctasiseT 2300-2400 °C.
TennonpoBOAHOCTh €€ 3HAUYUTENBHO HIKE, YEM TEIIONPOBOJIHOCTD
BCEX JPYTUX KEpaMHUYECKUX MaTepHallOB U3 OKCHJIOB METAJIJIOB, YTO
I03BOJISIET UCIIOIB30BATh TAKYIO KEPAMUKY B KAUECTBE BHICOKOTEMIIE-
parypHo#i Terton3onsauun. Peskue konebaHus TeMnepaTyp KepaMHuKa
He BeIgepkuBaeT. OHa 00nagaeT BEICOKOH XMMUYECKOH CTOMKOCTBIO
B CpeJax, COAEp KAIMX BEIIEeCTBA KUCIOr0 U OCHOBHOIO XapakTepa.
B wactHOCTH, KEpaMUKa He pa3pylIaeTcs Mo AeHCTBUEM KOHIIEHTPH-
pOBaHHOH (TOPOBOJAOPOAHOMN, XJIOPOBOJOPOAHOM, a30THOW U oc-
¢dopHoii kucaoT 1o Temnepatypsl 120 °C.

Turnm u3 ZrO2 BBIJICPIKMBAIOT Bo3JieiicTBHe paciuiaBoB K, Na, Sb,
Biu Pb no tremneparyp 700 °C; Mg u A1 — no Temmepatyp 1000 °C,
a Si, Fe, Ni, Co, Pt, Ti u Pd — no temnieparyp 1600 °C.

I'padutr — BemecTBo YepHOIroO IBETa C METAJUIMYECKUM OJe-
CKOM, aJJIOTPONHasi MoIuUKaLus yriepoaa, Hauboyee ycTonunBas
B OOBIUHBIX YCIOBHSIX. ['paduT Xapakrepusyercs BHICOKOH MOPUCTO-
CTBhIO U XUMH4eckoi nHepTHoCThIO. [Ipn 400 °C oH HaunMHaAEeT OKHC-
JIATBCS] KUCJIOPO/IOM BO3/lyXa M B3aUMOJIEHICTBOBATh C OKCHUaMH a30-
Ta, a C TaJIoreHaMK 00pa30BbIBATh COCTUHEHUS BKIIOYCHUSI.

B xumuueckoil mpakTHKe MCIIONB3YIOT U3EIUs U3 CTEKIOyIJie-
pona u nuporpadura.

Cmexnocpagum — O4YEHb TBEPAOE BEILECTBO YEPHOTO LIBETA
C METAJUIMYECKUM OJIECKOM, TEPMUUECKH YCTOHUUBOE 10 TEMIIepary-
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prt 3000 °C. DtoT BHA rpaduTa NPaKTHYECKH HE pearupyer ¢ GTopo-
BOJIOPOTHOM, @30THOW M CEPHOI KUCIOTaMH U X CMECSMH, C OpOMOM
u GTopoM, ¢ paciuiaBaMH MHOTUX METAJUIOB, PTOPHUIOB, CYIb(PHUIOB U
temypunoB. Haxe npu temneparype 1500 °C cTexnoyriepos cToek
B Iapax MbllIbsKa U cypbMbl. [Ipu Temnepatype 10 400 °C noasepra-
€TCsl OKHCIIEHNIO B HE3HAUUTEIbHOH CTENEeHH.

Wznenust u3 crekioyriepona (TUTIH, JOAOYKH, YaIIKW) HC-
MOJIB3YIOT AJisi paboT ¢ 0co00 YMCTHIMU BeliecTBaMu. [lomydaroT
CTEKJIOYTIEPOA MyTeM CIeUUajbHOW TpadUTHU3ALMU LEIUTION03bI
npu 2500-3000 °C.

Iupocpagum — TIOTHOE YepHOE BEIECTBO, HAIIOMHUHAIOLIEE
BO MHOTOM cTeknoyriepos. [luporpagur He B3aUMOACHCTBYET MpH
temmneparype Hrxke 1400 °C ¢ okcnaaMu KpeMHUs, TUPKOHUS, OepHII-
nus, antomunusa 1 Maraus. Himwke 300 °C oH yCcTOMYUB K IEWCTBUIO
pacIiaBoB HIEJOYHBIX M IIETOYHO3EMENbHBIX METAJUIOB, CBUHIIA,
BHCMYTa, 0JIoBa U rajuiusd. Ha Hero He nefcTBYIOT IpH TeMreparype
Huxe 600 °C pacriaBsl aIIOMUHUS U [IMHKA.

[Ipu Temmneparypax, He mpesbimatonux 1500 °C, B uzgenusx
13 nuporpaduTa MOXKHO IPOBOJUTH B MHEPTHOH cpelie paboThl ¢ HU-
TpUAaMH, CWIMIUAAMH U OOpUAaMHU METaJUIOB.

AcOecT — OrHEeCTOMKUI NMPUPOIHBIA MUHEpaJ U3 TPYIIbI TH-
JPOCHUIMKATOB BOJIOKHHCTOTO CTPOCHUS, O0JaJalomui CIOCOOHO-
CTBIO PaCIIEIIIATHCS HA TOHKHE MPOYHbIE BOJIOKHA.

Tepmuueckast yCTOMYMBOCTB acOecTa 3aBHCUT OT cOcTaBa 00pasy-
IOLIETO €ro MuHepana. Tak, cepnenTuHoBbIH acoect Mg (OH) (Si,0, )
npu Temmnepatype Boie 400 °C TepsieT mouTH BCIO XUMHUYECKH CBsI-
3aHHYI0 BOJY, YTO MOHMYKAaET MEXAaHWYECKYI0 MPOYHOCTHh Ha 35 %,
BoIe 700 °C paszpy1iaercs Bcst CTpyKTypa MUHEpasa, a Mpu TeMIle-
parype 1550 °C nactymaer ero ruiaBieHue. AHTOQUINTOBBINA acOecT
(Mg,Fe),(OH),(51,0,,), ne usmensiercss npu Harpesanuu 10 900 °C.
Cpenn pa3nuuHBIX BUIOB acOecta Hambosiee KUCIOTOYCTOHYMBBIN
am¢ubonoBeii acoect. Ha Hero He neicTBYIOT pa3daBlieHHBIE BO-
JHBIE PACTBOPBI KUCIIOT, KpoMe (TOPOBOAOPOAHON, HE M3MEHSETCS
OH U B LIEJIOYHOM CpeELE.

AcOecT IpUMEHSIOT B BUJIE BaThl, OyMard, KapToHa, TKaHu. AcOe-
CTOBYIO BaTy CJIE/yeT BCEra JIepsKaTh ClIerKa YBIaKHEHHOH, YTOOBI U3~
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Oexxath 00pa3oBaHuUs acOECTOBOI MBLIM, KOTOPAsk BBI3BIBACT TSKEITYIO
Pa3HOBUIHOCTb CHJIMKO3a — acOecTo3. Onepauuu ¢ acoecToBOi BaToH
HEOOXO/IMMO MPOBOAUTH B BBITSDKHBIX HIKa(ax W B IepyUaTkax, 3alliy-
I11as OpTraHbl JIBIXaHUSI TIPU MTOMOILH PECIIPATOPOB THUIIA «JICIIECTOKY.

1.3. [loaumepHvle Mamepuaisl

dropomiact-4 — TONMUTETPAPTOPITUICH C TIOBTOPSIOMICHCS
popmynbhoii enunnned (-CF,-CF)) — obnamaer BBICOKOW XUMH-
Yyeckoi ycToWumBocThiOo. Ha ¢ropormact-4 HEe NEHCTBYIOT KHIIS-
e (PTOpPOBOJOPOIHAS, cepHAast, a30THas, (pochopHast KHCITOTH U UX
pasznuunble cmecu. He m3mensercs on B pacmiaBax KOH, NaOH
1 K.S O.. [Tommep CTOEK B KUTIAIMX OPraHMIECKUX PACTBOPUTETISX.
®dTop, TpudTOopUa XIT0pa, TUPTOPHIT KUCIOPOIa OKA3EIBAIOT 3aMETHOE
nercTBre Ha (roporutact-4 TONbKO Tipu Temmeparype Boimre 150 °C.
[leovynHbIe METATBI U WX OKCUABI TIpu TemmepaType Boie 200 °C
OBICTPO pa3pyIIAOT MTOJIMED.

Wznemmns u3 ¢ropomnacta-4 mpuMEHSIOT B MHTEpBAJIE TEMIIe-
patyp ot —190 mo +260 °C. Pa3nmoxeHue mnoiaMMepa HAYMHAETCS
ipu Temnepatype Boitre 360 °C.

W3 sToro mommmepa MpPOM3BOAAT CTaKaHbBI, YallKH, TPYOKH,
[UIAHTH, CHIIb(OHBI, IIACTHHBI JUTsSl QUIBTPOBAHMSL.

®Toponaact-3 — TOTUXIOPTPUPTOPITUIEH C (HOPMYIIh-
noii enununei (CF,-CCIF) . 910 mpo3pauHblii MOIMMEpP, HECKOIIb-
KO yCTyHarouuil (Toporiacty-4 mo XUMHYECKOH M TePMHUYECKOU
ycTOoWunBOCTH. PTOpOTIIACT-3 HAYMHACT pa3iaratbCs MpH TeMIepa-
type Boime 200 °C. Cocyapsl U3 HErO MOXKHO OXJaXJaTh JKUJIKUM
a30TOM, HE OTacasich PAaCTPECKUBAHWSA, OHH HE TEPAIOT MPH ITOM
CBOEH Ta30HETIPOHHUIIAEMOCTH.

droporutacT-3 cToeK K AeHCTBHIO OONBITUHCTBA KUCIIOT, PACTBO-
puUTeNIeH W OKHCISIONINX peareHToB, BKmodas ¢rop. Ilpu Harpesa-
HUM TIOTMMEpP HabyxaeT B xjopcoaepxkamux pactsopurensix (CCI,
CHCI,, CH,Cl, n 1p.), Tosyosie, U3TUIIOBOM S(QUpPE, C YBETMIECHHEM
maccs 10 20 %.

W3 dropormacta-3 mpou3BOAAT MEPHYIO TTOCYAY, KOJIOBI, YaITKH 1
pa3NUYHbIE Y3IIbl YCTAHOBOK IS TTOJTyYeHHST 0COO0 YHCTHIX BEIIECTB.

Hoan3THIIeH — MOJIOYHO-TTPO3PAYHBINA TOTMMEp ¢ HOPMYITEHON

enuunned (-CH,-) . O n3BeCTeH IBYX BUJIOB: TIOJIMATUIIEH BBICOKOTO
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JaBiieHus (IIOJUTEH, JIyKoJieH), ycroiuuBbiil 10 100 °C, u monustu-
JIEH HU3KOTO JaBlieHHs (XOCTaJeH), COXPaHSIOUIMNA CBOIO MPOYHOCTb
1o 120 °C. B cocymax u3 MOJUATHICHA HU3KOTO AABJICHHSI MOXKHO
KHISITUTh BOJY, HE Onacasch M3MEeHEeHHs UX Gopmbl. OHAKO OH HE
MEPEHOCUT OXJIAXKICHHS 10 HU3KUX TEMIIEPATyp U yXKe pU TeMIepa-
Type Hrke —30 °C cTaHOBUTCA TBEP/IBIM, KaK CTEKJIO.

Ha nonwatunen oboux BuaoB naxke npu Temnepatype 100 °C
HE OKa3bIBAIOT JICHCTBUS KOHIIEHTPUPOBAHHBIC TAJIOT€HOBOIOPOIHbIC
kucnotel, kpome HF, H.PO,, 30 %-it HNO, u 50 %-r0 BOAHOTO pac-
tBopa KOH nmu NaOH. B konuenrpuposannoit H,SO, on ycroiiuus
npu Temnepatype Huxe 40 °C, B ee cpesie NOIMITUIIEH JIMIIb CBETIe-
eT. B oprannueckux pacTBOpHUTENSIX MONMATHICH HaOyxaeT. Cpean
BCEX TOJIMMEPHBIX MaTEPHAJIOB MOJUATUICH 00Ja1aeT HauMeHbIIeH
MPOHHULIAEMOCTBIO 7151 BOJSIHBIX T1apOB.

W3 nonausTHICHAa TPOU3BOIST MEPHYIO MOCY Ly Uis paboT ¢ (hTo-
POBOIOPOTHOM KHCIOTOH JII0O0H KOHIIEHTPALHH.

Hosunponuien — mnonuMep ¢ (QOpMyIbHOH eaUHULCH
[-CH,-CH(CH,)-], — ycTOHYMB K BO3JECHCTBHIO TEMIEPATyp
ot —20 mo +140 °C. Ilo xumMHUecKoil yCTOMUMBOCTH MOJIUIIPONUIIEH
ycTynaeT Tosbko ¢ropormactam. [Ipu temneparype 20 °C Ha Hero
HE JEHWCTBYIOT BOJHBIE PAaCTBOPBI BCEX TaJIOT€HOBOJOPOIHBIX KHC-
10T, docdopnas, xaopras (o 10 %), azorHast (10 50 %) u cepHas
(10 90 %) xucnoTsl. OH He pa3pylaeTcs B BOJHBIX PacTBOPax I'H-
JOPOKCHOB Kalus U HATPHsl, aMMHaKa, IEPOKCHIa BOAOPOIA.

Apomarnueckue, anuaTHUECKHe U XJIOPUPOBaHHBIE YTIIEBOJIO-
POZBI BBI3BIBAIOT IpH Temmeparypax 25-30 °C numpb HeboublIoe Ha-
Oyxanue monumepa. Opranndeckue KUCJIOTHI M rajoreHbl abcopOu-
PYIOTCS IOJMITPONIMIICHOM M MeUIeHHO T QyHIUpPYIOT uepe3 Hero.
Jnist monumponuiieHa XapakTepHa BBICOKasi CTOMKOCTh K MHOTOKpAT-
HBIM M3TH0aM ¥ HCTHPAHUIO.

W3 nonunponuieHa TOTOBAT BBICOKOKAUECTBEHHYIO MEPHYIO
MOCyly ¥ MHOTOYHCJICHHBIE W3JENHs J1JabOpaTOPHOTrO0 Ha3HAUCHWUS,
LUTAaHTH U IPOOKH.

HoauBunniaxjaopua — nonumep ¢ GopMyIbHOI eInHULEH co-
craBa (-CH,-CHC1-) . On MOXeT ObITh U IPO3Pa4YHbIM, M OKPALIEH-
HBIM B CBETJIBIH KpPacHO-KOpUYHEBBIMA IBeT. [loimMep mpuMeHSIOT
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B TemIiepaTypHoM uHTepBanie oT —20 mo +60 °C; npu Oonee BbICO-
KOH Temrmeparype MOJMBHHUIXJIOPU TIEPEXOJUT B PE3NHOOOPa3HOE
COCTOsIHME, a npH Temnepatype Huke —20 °C cTaHOBUTCSA JIOMKHM.
[Ipu HarpeBanun 10 110 °C u Bbllle OAMMEp pa3fiaraercs ¢ BblIe-
nenueMm HCI.

[TonMBUHUIXIIOPU YCTOHYMB K AEHCTBHIO BOJHBIX PAacTBOPOB
cozeir, KOH u NaOH (zo 50 %), KOHIIEeHTpHPOBAaHHBIX BOAHBIX pac-
TBOPOB TaJOT€HOBOJIOPOJHBIX KUCIIOT, 3TaHOJa, METaHOIA U annda-
THYECKUX YTIIEBOIOPOJOB. Bee apyrue opraHnueckie pacTBOPUTEIH
BBI3BIBAIOT HA0YXaHUE MOJTUMEPA.

[TonMBUHUIXIIOPU PACTBOPSIETCS B IMKIOT€KCAaHOHE, TUMETHII-
(dbopmamuze, aeToHe, OrpaHUueHHO — B OEH30171€.

Moauakpuaarel — noaMdQUPHI Pa3IUYHBIX JUKApPOOHOBBIX
KHCJIOT ¥ ABYXaTOMHBIX (eHonoB (Mapku @-1, ®-16, 1-1 u ap.). Onu
00J1aJIal0T JIOCTATOYHOM TEPMHUYECKOW YCTOHYMBOCTHIO (10 200—
300 °C). OcoOeHHO yCTOMUYMB K HarpeBaHuio mnojuakpunar D-16
(monudenondranenaupeHnIGraTuaIuKapOOHaT) U MOJTUAKPUIATHI
Ha OCHOBe TekcadTopauana u ouc-(4-okcudennn)iyopena, BbLACP-
YKUBAIOIIME HarpeBaHue cooTBeTcTBeHHO 10 320 u 500 °C.

[TonmakpunaTel He B3aUMOACHCTBYIOT C BOJOH M HE PacTBOPS-
IOTCSl B OPraHUYECKUX PACTBOPHUTENAX, KPOME XJIOPUPOBAHHBIX YTJie-
BOJIOPOJOB. JTO MEPCHEKTUBHBIH KOHCTPYKIIMOHHBIH MaTepHuai JUIs
W3TOTOBJICHUS] XUMHYECKOH MOCYAbI U IPYTUX W3ICITHH.

1.4. Memanaawi

Mertamibl HaXOIAT CPAaBHUTEIHLHO OTPAHHYCHHOC MPHUMCHCHHE
JUTSI I3TOTOBJICHHSI XUMUYECKOH TIOCYBI, €CIIM HE CUUTATh COCYIOB,
paboTafomux TOJ JaBlIeHHEeM. VCKITIoueHHEe COCTaBIISIOT W3ICTUS
13 TUTATUHBI U HEKOTOPHIX IIATHHOBBIX METAJIOB, 30J10Ta, cepedpa
Y HUKEIIS U OTYACTH M3 XPOMOHHUKEIICBOU CTaJIH.

Ilnatuna — cepeOpuCTO-O€NBIH TUTACTUYHBIN METall, Iuia-
Bstmmiicst ipu 1772 °C. s W3roTOBJICHUS MOCYIBI M IPHOOPOB e
JIETUPYIOT UPHUAUEM, TTOBBIMIAIONIAM MEXaHHYECKYI0 H XUMUICCKYTO
yCTOWYMBOCTh MeTaiia. [ImaTuHOBBIE U3IEIUsl HE B3aUMOIEUCTBYIOT
pu 25 °C ¢ TaJIOT€HOBOJOPOIHBIMU KUCJIOTaMHU, CEpHOH, (ochop-
HOH W a30THOH kucimoramu. [ImatuHa ycTolunBa B aTMocdepe xiopa
1o 260 °C, B atmocdepe dpTopa — mo 480 °C, Ha Hee HE NEHCTBY-
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10T nonucepHble kucnotel a0 400 °C, a oprodocdopHas KucIoTa
— 110 100 °C. Paspymaercs matuHa B Cpesie CEeIEHOBOM KHUCIIOTHI,
B XJIOPOBOJOPOJIHONW KHMCIIOTE, HACBHIILIEHHON XJIOPOM, B CMECH a30T-
HOM 1 XJIOPOBOJOPOAHON KHCIIOT, B BOAHBIX PACTBOPAX MOJUHOIATOB
LIETIOYHBIX METAJJIOB M B )KUIKUX (PTOPUIAX TaJIOTCHOB.

OCo0EeHHO 0MAacHO TUIABUTH U MPOKAIMBATh B IUIATHHOBOW MOCY-
Jie THAPOKCHIbI, HUTPAThI, KapOOHATHI, IEPOKCUIBI, HAATICPOKCHIBI 1
O30HHU/IBI IETOYHBIX MeTaJIoB. Henmb3sd momyckarh KOHTaKTa C Ija-
THHOH Si0, B IPUCYTCTBUM BOCCTAHOBUTEIEH M IIABUTH B IJIATUHO-
BBIX TUTJIIX cTekno Beime 900 °C.

[IpuMmeHsAOT NIaTUHY AJS U3TOTOBJIEHUS TUTJIEH, JIOJOYEK, Ya-
LIeK, TPYOOK IIMaTesiel, 3JIeKTPOJ0B, TEPMOIIap U 3JEKTpOHArpeBate-
JIeH, IMUPOKO UCTIONB3YIOT B (PU3UKO-XUMHUUECKUX PUOOpax.

Cepedpo — msirkuii Oenpblii MeTamn, maBsmuics npu 962 °C.
Jl1st OBBIIIEHNUsST MEXaHUYECKOW U XUMUYECKOH YCTOMYUBOCTU €ro
nerupytoT Hukenem a0 0,1 %. Takoii cruiaB He3aMeHUM TIpH padoTe
C pacijiaBaMH THAPOKCUIOB U KapOOHATOB ILEIIOYHBIX METAJIIOB.

I'anorenoBomopoansie u cepHast kucaotsl npu 25-30 °C Ha ce-
pedpo He NeiCTBYIOT, a a30THAasl U HarpeTble KOHUEHTPUPOBAHHEIE
BOJIHBIE pacTBOPBI POCPOPHON M CEPHOIl KUCIIOT, a TaK)Ke BOIHBIC
pPacTBOPBI IMAHUAOB LIEJIOYHBIX METAJIOB B MPUCYTCTBUU KUCIOPO-
Jla BO3/AyXa pa3pylaloT cepeOpsHble H3eusl.

U3 cepeOpa mpOM3BOAST THUIIHU, JIOJOUYKH, YalIKH, IINATEITH
U IIPOBOJIOKY.

Hukens — cepeOpucto-0emplii MIaCTUUHBIA MeTai, IMJaBs-
uuiics npu 1455 °C. Brimie 800 °C oxkucnsercs ¢ MOBEpXHOCTU KHUC-
JIOPOIOM BO3[yXa, MEAJICHHO B3aMMOJCHCTBYET C pPa30aBICHHBIMHU
BOJIHBIMH PacTBOPaMHU XJIOPOBOJOPOIHOM W CEPHOM KHCIOT, Ooiee
SHEPTUYHO — € pa30aBICHHBIM BOAHBIM PACTBOPOM a30THON KHCIIOTHI
1 rajoreHamMu. KOHIIEHTpUpOBaHHBIE a30THAs U CEpHasi KUCIIOTHI Mac-
CUBHPYIOT MeTai1. Hukenb ycroiunB K neiictBuro ¢ropa go 600 °C.

OCHOBHOE JOCTOMHCTBO HUKENSI — WHEPTHOCTH K BO3JEHCTBHIO
pacIulaBoB M KOHLEHTPUPOBAHHBIX PacTBOpPOB mienoueil. [loatomy
W3 HEro TOTOBSIT JIOJOYKH, YAIIKWA U TUTIH U paboT B 3THUX cpeax
BMecCTO 0oJiee JOPOTUX CepeOPSIHBIX U3ACTHN.
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1.5. Mamepuanvsl 0451 purbmpo8aHus

ACCOPTUMEHT MaTepHalioB sl GUIBTPOBAHUS JOCTATOYHO IIH-
pOK: Oymara, MEJIKOIIOPHCTOE CTEKIIO, BOJIOKHUCTHIC TIOJIMMEPHBIC Be-
1IeCTBa, KepaMHKa, acOecT, CTEKIIOBOJIOKHO, MIOPUCTHIN rpaduT u Ap.
Bri6op mMarepuana ¢punbTpa onpeaessieTcsi COCTOSIHUEM 0cajlka U co-
CTaBOM PacTBOpa M MX B3aMMOJICHCTBHUS C MAaTEpHAJIOM (QHIIbTpA.

OuibTpoBaibHas GyMara — NpoJIyKT MIEJTOYHOW WIIM KUCIIOT-
HOM nepepaboTKH KOPOTKOBOJIOKHUCTOH 11€UT10103b61. OHA TUTPOCKO-
MMAYHA U B BO3AYIITHO-CYXOM COCTOSIHUU COACPKUT 5—6 % BOJIBI.

dunpTpoBanbHas OyMara MmocTymnaeT B MPOJaxy B BHJIE JTUCTOB
U KPYKKOB pa3iIM4HOTO auaMeTpa. KadecTBo Oymaru ompeaessitoT
KOJINYECTBOM 30JIbI, OCTAIOIICHCS TOCIe ee CKHTaHWs, U TOPUCTO-
cTht0. Ha kasknoit mauke Kpyribix GUIBTPOB YKa3bIBAIOT MACCY 30JIBL.
OunbTp CUUTAIOT OE330JILHBIM, €CJIM MTOCIIE €r0 COKUTAHUS Macca 30116
He npeBbimaer 7-107° 1.

[TnoTHOCTH (TIOPUCTOCTD) GUILTPOBATILHOM Oymaru Kaxkaast hup-
Ma 0003HauaeT CBOMMH 3HaKaMH. B 4acTHOCTH, YEPHOW WIIN PO30BOM
JICHTOW Ha MavKe KPYrIbIX (PHUIBTPOB OOJIBIIMHCTBO (PUPM OTMEYaeT
KPYITHYIO MTOPUCTOCTh OyMard co CpPEeIHUM Pa3MEpoOM TIOp MOpsaKa
3,5-4,0 mxMm. benoit nenToit 0003Ha4yar0T Oymary cpeqHel mopucTo-
ctu (3,0-3,5 Mxm), a cuneit — menkonopuctyio (1,0-1,1 mxm), npea-
Ha3HAUCHHYIO ISl QUIBTPAIMK MEIKO3ePHHUCTHIX OCaaKoB. [IpoHu-
1IaeMOCTh Takoro (uibTpa aas Bojasl coctasmser 0,001 mur/(cm?-c)
npu aasienuu 10 MM BOJI. CT.

OunpTpoBaNBEHYI0 OyMary Hemb3si UCIOJIb30BaTh JUist (hHIIbTpa-
LUK TOPSYMX BOJHBIX PACTBOPOB CHIIBHBIX KUCIOT ¥ mienodeid. OHa
B HX CpeJie TIPeBpalaeTcsi B CTYACHUCTYIO MaccCy, XOTs XUMHUECKUH
COCTaB €e 3aMETHO He M3MeHsieTcsi. Bymara paspymaercs ¥ BOAHBIMA
pacTBopamu MEepOKCHIa BOJIOPOJA, M a30THOM KUCIIOTHI Aa)Ke HEBBI-
COKOM KOHIICHTPALUU.

Bymazknas macca. Bymaknyro Maccy NpuMEHSIIOT 17151 QUIBTPO-
BaHUsI CTYJCHHUCTBIX M CIU3UCTHIX ocankoB. OHa MOMOraeT mpeBpa-
LICHUIO TAKUX OCAJIKOB MOCJIE MPOKAIMBAHUS B TOHKO Pa3pBIXJICHHOE
COCTOSIHME, a HE B CIJIOLIHON KOMOK. Maccy mpHOaBiIsIOT K OCajKy
rociie ero o0pa3oBaHus U TIIATEIHHO C HUM [IEPEMELINBAIOT, a 3aTeM
OT(UIBTPOBBIBAIOT, HCIIOJB3Ys HeoOxoanmble GuibTphl. Ee He mpu-
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0aBISIOT B TEX CIIydasiX, KOTAa 0CaJoK MEPeBOISAT B pacTBOP AJIS MO-
CIIEYIOLLETO IEPEOCAXKACHUS.

Maccy roToBAT, CUIBHO BCTPAXHUBAs MEJIKHE KyCOUKU 0e330I1b-
HOW (puiIbTpOBaILHOW OyMaru ¢ ropsyeil YUCTOH BOAOH B KOHHYE-
CKOW KoJ0e, 3aKphITOH MPUTEPTOH CTEKISIHHOW MPOOKOH, 10 TOIy-
YEeHUS! OJHOPOJHOW CMETaHOMOJOOHOM Maccel. [l ynaneHus u3
Hee pa3jMyHbIX NpUMecel Maccy HarpeBaroT 15—20 MHUH cO cMechio
KOHLICHTPUPOBAHHON  XJIOPOBOJOPOAHON KHUCJIOTBI, HACBIIEHHOMI
OpoMOM, M BOABI B COOTHOIIEHHH 1:7 o 00beMy. 3aTeM Maccy OT-
(UIBTPOBBIBAIOT HA CTEKISTHHOM (DMIIBTPE M TIIATELHO POMBIBAIOT
0c000 YHCTON BOIOH.

CrekasiHHBbIE (PUIBTPBI — 3TO MJIACTUHKU U3 pa3MeIbue€HHOI0
1 3aTeM CIEYEHHOT'0 CTEeKJIa pa3Horo cocraBa. OHU MOTYT OBITH ILIO-
CKUMH, KPYTJIBIMH, BBITYKIJIBIMHU, OTIUTH()OBAHHBIMU CO BCEX CTOPOH
WA TOJIBKO ¢ OOKOB, LHWJIMHAPHYECKMMH W KOHHYECKHMH, HaTpPOH-
HBIMH, MPSIMOYTOJIBHBIMM, B 3aBHUCUMOCTH OT MECTa pPaclOIOKEeHHS
B puOOpe U yCIOBUH pa3AeieHus TBepIoi U KUIKoi da3. CTeksH-
HbIEe QUIBTPHI PA3TMYAIOTCS IO IIOPUCTOCTU U ToIIIUHE (Tadi. 1).

Tabmuma 1
Hpouuuaemocmb CMEK/IAHHbIX ¢uﬂbmp03
Ao Cpeonui Tonuyuna nua- Ilponuyaemocms
¢unempa pazmep nop, CIMUHKU, MM ot 5120’
MKM mn/(em?-c-Ila)

00 250-500 3,9 310

0 160-250 3,5 —

1 100-160 3,3 2 10*

2 40-100 3,0 —

3 16-40 2,8 210+

4 10-16 2,3 3107

5 3-6 2,2 210

Ilpumeuanue. Jlanapie Tadna. 1 UMEIOT OPHEHTHPOBOYHOE 3HAYCHUE.
OuibTpsl ¢ HOMEpPOM 00 MPUMEHSIOT A MEXaHUYECKOW OYMCTKU Ta30B,
¢unbTpbl c HoMepamu 0 U | — 1711 y TaJIeHUSI U3 KHIKOCTEH KPYITHO3CPHUCTHIX
ocajkoB, a (WIBTPHI C HOMEpaMH 2—5 — B aHAJUTHYCCKOW NPAKTHUKE
U HU3UKO-XMUMUICCKHUX HCCIICIOBAHUSIX.
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Eme He mcrnonb3oBaHHbIE CTEKIISTHHBIE (QUIBTPHI MEepe] IpUMe-
HEHHUEM CIIeAyeT JUIsl yAAJIEHUs TOBEPXHOCTHBIX 3arpsi3HEHUH U 4a-
CTHYEK MBUIM MPOMBITH C OTCAChIBAHUEM HArpeTol XJIOpPOBOAOPO-
HOM KHMCJIOTOM, a 3aTeM YHCTOI BOJIOMN.

Yepes crexisHHBIE GUIBTPBI MOKHO (HIBTPOBATH KOHLEHTPH-
pOBaHHBIE KUCIIOTHI, KpoMe (HTOPOBOJOPOAHOM, U pa3OaBlIeHHBIE BO-
JTHBIE pacTBOPHI 1Ienoueld. HarpeTsle KOHIIEHTpUPOBaHHBIE PACTBOPHI
MOCEIHUX Pa3pyILaOT CTEKISHHbIE PUIBTPHI.

JIOCTOMHCTBOM CTEKJISTHHBIX (DUIIBTPOB SBISIOTCS CPAaBHUTENb-
Hasl JIETKOCTh UX OYMCTKH, IPOMBIBKH U BBICYIIMBAHUS OCAJIKa, BO3-
MO>KHOCTb OBICTPOTO (PMIIBTPOBAHUS I10]] BAKYYMOM M B3BEIINBAHHS
BMecTe C puiIbTpoMm.

CrexsiHHbIe (QUIBTPE MOKHO HarpeBaTh a0 350 °C mpu men-
JIEHHOM IOBBILIIEHUH TEMIEPATYphl C MOCIEAYIONUM MOCTENEHHBIM
oxJnaxaeHueM. VX Henb3s HarpeBaTh Ha OTKPBITOM IUTAMEHU U MOJ-
BEprarb pe3KUM U3MEHEHUSIM TeMIIepaTyphl.

@uiabTphl U3 NOpUCTOro ¢gapdopa NpUMEHSIOT B TeX Cllyda-
SIX, KOTa OT(QUIBTPOBAHHBIE OCAJIKU HY>KHO IIPOKAJIUTh, HE CHUMAS C
¢ubTpa. OHY, KaK U CTEKISIHHBIC (QUIBTPBI, HETPUTOAHBI 1151 (PHITh-
TpallMM HAarpeThIX KOHLUEHTPUPOBAHHBIX BOJHBIX PACTBOPOB LIEINO-
yeit. B wactaoctu, 60 %-it Bonueiil pactsop KOH mpu 160 °C pas-
pyuiaet nopucteiit hapdop B Teyenue 1 .

TrkaneBble PUIABTPBI. ACCOPTUMEHT TKAaHEBBIX (QHUIBTPOB U3
MOJIMMEPHBIX BEUIECTB 10CTAaTOUHO BenuK. HykHbIi GunbTp cneayer
BBIOMPATH, UCXOSI U3 COCTaBa CYCIEH3HHU, BUAA PACTBOPUTENS U TEM-
nepaTypbl pa3aenseMbix das.

THonuakpunonumpunogvle mxkany (HUTPOH, OPJIOH, TUTYTOH) OT-
JIMYAIOTCA BBICOKOH NMPOYHOCTBIO B CYXOM M BIJIQKHOM COCTOSIHUH.
Onu mpuroAHsl i GUIBTPOBaHUS KOHLIEHTPUPOBAHHBIX CEPHOU U
XJIOPOBOJIOPOTHOM KHUCIIOT, KOHLIEHTPHUPOBAHHBIX BOJHBIX PACTBOPOB
menoyeit naxe npu 100 °C.

Honruamuonvie mxanu (KarnpoH, HAHIOH, aHUI) TaKXKe YCTOH-
YUBBl K JEHCTBUIO BOJHBIX PAcTBOPOB IIEJIOYEH NHpH TeMIie-
patypax, oimskux k 100 °C, u BeIIEPKHUBAIOT BO3JAEHCTBHE pa3-
OaBJICHHBIX KHCJOT MpU OOBIYHBIX Temmeparypax. bymara wus
HalinoHa-44 (nmonu-m-peHnieHn3oPpTanaMmuia) BeIICPKUBACT Ha-
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rpesanue 10 250 °C 6e3 U3MEHEHUs IPOYHOCTH U HE PAaCTBOPSETCS
B OPraHUYECKUX PaCTBOPUTEIAX.

Tonusmunenogvie mxanu MOKHO TIPUMEHSTH B CPEJIE OpraHuye-
CKHX M HEOpraHMYECKUX KHUCIIOT, B BOJHBIX pacTBOpax liesoueil npu
temnepatypax g0 110 °C.

THonusgpuprnvie mrxanu (NaBcaH, TEPUIICH, JAKPOH) OTIUYAIOTCS
Oonboi TepmocToiikocTeio (10 150 °C). Tkanu He paspymaroTcs
B Cpe/ie OKHCIIMTENICH U KUCIIOT, HO OBICTPO TEPSIOT CBOIO MPOYHOCTD
B HarpeThIX BOJAHBIX PACTBOPAX ILEIOYEH.

BcenomoraresibHbie BemecTsa i (pUIbTpoBaHHus. Tak Ha3bI-
BAaIOT BEIECTBA, J0OABIsIEMbIE K CYCIICH3USIM Il COXPaHEHUsI CKO-
pocti (QUABTPOBaHMA, MPEAOTBPAILEHHS CIEKHBAEMOCTH OCaJIKOB
U 3aKynopuBaHUs (QUIBTPOB YACTHYKAMHU 0CaAKOB. K HUM OTHOCST
OyMaKHYIO0 Maccy, acOecT, MepiHT, CHIMKArelb, aKTHBUPOBAHHBIN
yrojib U AUATOMMT.

BcnomorarenbHoe BemecTBO JIMOO 100ABISIOT K CYCIIEH3UU
(0,01-4,0 % ot ee macchl), 100 HAHOCSAT TOHKUM CJIOEM Ha UCTIOb-
3yeMblil QUIbTp nepea QUILTPOBAHUEM.

BcnomoraresnbHble MaTepralibl IPUMEHSIIOT B T€X CIy4asx, KOraa
B MOCJIEAYIONINX ONepalusX HyKeH TONbKo (uibTpaT. Mckimouenue
COCTaBISIIOT OyMaKHast Macca M akTHBHPOBAHHBIM YTroJb, peaBapu-
TeNbHO 00paboTaHHbIi KuciotamMu. OHU MPH MPOKATMBAHUHU OCATKA
CroparoT, MOYTH HE OCTaBJIAA 30Jibl. B TOUHBIX aHAINTHYECKHUX pa-
00Tax M MpH MOJTYYEHUH 0COO0 YHCTHIX BEIIECTB BCIIOMOTATEIbHbIC
MaTepHajbl NpH GUIBTPOBAHUN HE TPUMEHSIOT.

1.6. Pe3uHa u kay4yyku (npo6Ku u waaH2u)

Pesuna — mpoayKT ByJNKaHW3AIWU KaydyKa, OOIalaroImini
CIIOCOOHOCTBIO K OOJbImNM 00paTuMbIM nedopmarusim. Tewmre-
paTypa 3KCIUTyaTaIllid OOBIYHOW pPE3WHBI KOJICOIETCS] B MHTEpBAJC
ot —50 1o 150 °C. TemocToiikne pe3nHbI BBIJIEPKUBAIOT TEMIIEPATY-
py mo 200 °C, a mopo3oycroitunBsie 10 —150 °C.

TepMudeckast IECTPYKIUSI PE3HHBI CUIIBHO YCKOPSIETCS B TIPH-
CYTCTBUU KHCIOpOJa W Jpyrux okuciutened. [Ipu Temmeparype
Hmxke —20 °C oObI4Hast pe3nHa CTaHOBHUTCS Xpynkoi. [lpm temme-
patype ke +70 °C Ha Hee He ACHCTBYIOT KOHIIEHTPHUPOBAHHBIE

BOJIHBIE PACTBOPBI OCHOBAHMM U KUCJIOT, KPOME CEPHOM U a30THOM.
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Paspymaror pe3uHy Takue OKHCIHMTENU, KaK MEPOKCU BOJAOPOAA,
rajoreHsl, BOJAHBIE PAacTBOPBI JUXPOMATOB MU MEPMAHIAHATOB IIle-
JIOYHBIX METAJIIOB.

Pe3nna HaOyxaeT B OpraHMYecKUX PacTBOPUTEINSIX M CIIOCOOHA
PacTBOPATH B 3aMETHBIX KOJIMYECTBAX Ia3bl, 0COOEHHO Takue Kak SO,,
NH,, H,S, CO,, N,O,CH,, O,, CO u N,, B menb1ueii crenenn H, n He.
OTH ra3sl MEJIEHHO NPOHUKAIOT 4epe3 pe3uHy. OHa mpoHHUIaeMa
TaK’Ke JUIsl apa BOJIbl, TOITOMY IIPUMEHEHHUE €€ B BAKYYMHON TEXHH-
K€ OTpaHH4eHO.

Pesuna crapeer B atmocdepe O, U Ha CBETY, IIPU 3TOM €€ IO-
BEPXHOCTh CHayajla CTAHOBHUTCA KJIEWKOH, a 3aTeM XpyIKOH, mocie
Yero pe3nHa pacTpecKHUBaETCsl.

Kpemuuiioprannyecknii Kay4yk (CHIOKCaHOBBIH, CHIMKOHO-
BBl Kaydyk) — noaumep (-R,SiO-) . Takoi kayuyk Gonee Tepmu-
YECKH YCTOWYMB, UEM PE3MHA U3 HATYypalIbHOIO WINM CHHTETHYECKOTO
Kayuyka. [IpoomKUTeNbHOCTh SKCIUTyaTallud HM3AEIUi U3 KpeM-
HUHOprannyeckoro kaydyka Ha Bo3ayxe npu 120 °C cocraiseT
10-20 net, a pu 200 °C — 1 roa. OaHaKo ra3oMnpoHUIIaeMOCTh 3TO-
ro KaydyKa B I€CATKHU pa3 BbIIIE, YEM HATyPaJIbHOTIO.

CUIIOKCaHOBBIM Kay4yK YCTOWYMB B cpeae OOJBLIMHCTBA KHC-
JIOT, KpoMme (TOPOBOJOPOAHOM M KOHLEHTPHUPOBAHHBIX a30THOH
u cepHoil. [lonumMep mocreneHHo pa3pyiaeTcsd KOHIEHTPUPOBAHHBI-
MU BonHbIMU pacTtBopamu KOH u NaOH, HaOyxaet u pacTBopsieTcs
B CCl,,CHCIL,, npocThIX U CIOKHBIX 3(QUpax, yrIeBOA0POaax.

Pe3uHoBbIe MPOOKH NPUMEHSIOT B TeX CilydasX, KOrja Belle-
CTBO, HaXoJslIeecs B 3aKPbIBAEMOM COCY/IE, HE JIEHCTBYET Ha PE3UHY
1 HE BBI3bIBACT e¢ HaOyXaHMsI.

[lepen ymoTpebieHneM HOBBbIE pE3MHOBBIE NMPOOKH HArpeBalOT
B 2—5 %-m BoiHOM pactBope KOH nnu NaOH, a 3aTem B uucToit Bose
1 XpaHAT B 3aKPBITOM COCY/JI€ U3 TEMHOTO CTEKJIa.

Jnis mpengoxpaHeHHsI MPOOOK OT 3aTBEPIACBAHUSI U PACTPECKH-
BaHUS B MpOIecce JIUTEIbHON 3KCIUTyaTallMd NpU TeMIeparypax
80—-100 °C ux mponuThIBaloT NapaguHoM. B pacruiaBieHHbIN mapa-
¢uH mpoOku omyckarot Ha 30-60 c, a 3aTemM nomemaroT B Gapdopo-
Boit yamke B Harpethiid 1o 100-105 °C cymmnpnblil mkad. [apadun
MIOCTENIEHHO PACTBOPAETCS B PE3UHE U COXPAHSET €€ 3JIaCTUYHOCTb.
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Pe3unoBble 1 noimMepHble TPYOKHU (LIIaHTH), elle He ObIB-
mMe B YNoTpeOJieHHH, CeyeT Tepell MPUMEHEHHEM HPOMBITh YH-
CTOH BOJIOM M pa30aBiieHHBIM BOTHBIM pacTBopoM NaOH. Ecnn ue-
Pe3 PEe3MHOBYIO TPYOKY MPOITyCKall XJIO0p MM ra3bl KUCIOTHOTO Xa-
paxrepa (HCI, SO, u 1p.), T0 nocyie paboThl €¢ HEOOXOAUMO HPOMBIT
BOJIOM, 3aTeM pacTBOpPOM KapOOHaTa HaTpHsl U CHOBa Bojaou. MHaue
Ha BHYTPEHHEH MOBEPXHOCTH TPYOKH 00pa3yroTCsl MEJIKHE TPEIIUHEIL.

[Tpu HageBaHUM PE3UHOBOW TPYOKHM HA CTEKIISIHHYIO CIEYeT Mo-
CJIEJTHIOIO CJIETKa CMOYMTH BOJIOW MM raunepuHoM. CMa3bIBaTh pe-
3MHOBYIO TPYOKY KaKUMH-THOO MaciaaMHu HENb3sl, T. K. OT 9TOT0 pe3u-
Ha pa30yXaeT U CTAHOBUTCS MEHEE 3JIaCTUIHOM.

[lepen HameBaHMEM Ha CTEKISHHYIO TPyOKy KOHEIl IIaHTa
13 TIOJIMATHIICHA WITH TTOJIMXJIOPBUHIIIA TIOTPYXKAIOT B TOPSUYIO BOAY,
IPU 3TOM OH CTAHOBHTCSI 0oJiee DIIACTUYHBIM M JIETKO HaJeBaeTCs
Ha CTEKJIsIHHYI0 TpyOKy. [Ipu pabGoTe ¢ BakyyMOM WM TOJ| JaBiie-
HUEM CTEKJISTHHbIE TPYOKH ClielyeT IPUCOSAUHATh APYT K APYTy MO
BO3MOXXHOCTH BCTBIK. TOJICTOCTEHHBI BaKyyMHBIH IUTaHT JOJDKEH
0 pa3Mepy CTPOTrO MOAXOTUTH K CTEKISIHHOW TpyOKe, CHAOKeHHOM
Ha KOHIIE PSZOM CYKEHHH M PacHIMpPEeHUH («OIUBOH», cM. pHc. 1 2).
BakyyMHBII IITaHT HY’KHO HaTSATHBATh Ha TPyOKy HE MEHee 4eM Ha
2-3 cM, IpeABapUTENBLHO CMa3aB KOHEL TPYOKH TOHKUM CJIOEM CHITHU-
KOHOBOTO Maciia Wil 0e3BOHBIM TIHMLEPUHOM, K KOTOPOMY J100aB-
qst0T 710 30 % Ttanbka. TeM caMbIM MpeAoTBpallaeTcs NMPUIKIIaHUE
IIUIaHTa K TPYyOKe.

[lpr uCIONB30BaHMM LIIAHTOB W3 TOJMMEPHBIX MaTepHaioB
HE HaJ0 3a0bIBaTh, YTO OPraHUUECKUE PACTBOPHUTENIN BBIMBIBAIOT U3
HUX TIACTU(UKATOPHI (MCKIIIOYeHNE — (DTOPOIUIACTOBBIC IIUTAHTH) U
LIJTAaHTH CO BPEMEHEM CTAHOBSTCS TBEPABIMU U XpyNKUMH. [Ipenmy-
LIECTBO TAKUX IUIAHTOB TI0 CPaBHEHHIO C PE3MHOBBIMH — HX MPO-
3pavyHOCTh U O0JIee BHICOKASI XUMHYECKast yCTOWIHBOCTb.

[ToMHUMO pE3NHOBBIX XUMHUECKUE COCYbI 3aKPBIBAIOT CTEKIISH-
HBIMHU MIPOOKaMH U MPOOKaMHU U3 MOJIMMEPHBIX MaTepHaIoB.

CrexJisiHHbIe MPOOKH (cM. pHc. 1 2) ABISIOTCA COCTaBHOW ya-
CTBIO cOCy/la ¥ BCer/ia MpUILIH(OBaHBI K ero ropiy. YToOb! He myTaTh
poOKH, Ha HUX ¥ HA COCYAaX HaJI0 MPOCTABIATH OJJMHAKOBBIC HOMEpA.
Kormaa cocyn HudeM He 3amoiiHeH, MeXIy MPOOKOW U TOPJIOM cocyaa
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MIPOKJIAIBIBAIOT MOJOCKY (PUIBTPOBAIBHOM OyMaru, 4ToObl MpoOKy He
3aeno, a MpHU XPaHEHHUH JICTYYUX BEIIECTB MPHUIUTU(POBAHHYIO YaCTh
MpoOKK CMa3bIBAIOT BA3EIMHOM MM CHIIMKOHOBBIM MaciioM.

Puc. 1. I[Ipobku 0nst cocy0os. pesunoswvie (a—6), cmexisanHble (2),
@moponnacmosule (0) u noruMepHbvle, U30IUPYIOUUE OM 8030YXA (€):
1 — bakenumosas kpviwrka, 2, 4 — ghmoponnacmosvie NPOKIAOKU;
3 — amomMuHue8as NPUNCUMHAsL NPoOKaA;, 5— 2opno cocyda ¢ pe3vool

18



IIpu mpoIOIKUTENBHOM XPAaHEHUU COCYJa ¢ TEM WA HUHBIM Be-
LIECTBOM CTEKJISIHHBIE MPOOKHK 4acTo 3aenaeT. YToObl BEIHYTH TaKylo
mpoOKy, ee clenyeT MPexXIe BCEro MmocTapaThCsi MOBEPHYTh BOKPYT
OCH WJIM pacKayaTh, HA)KUMas Ha Hee cCOOKY TO BIPaBO, TO BIEBO,
OCTOPOKHO MOCTYKHMBasi KAaKUM-THOO IE€PEeBSIHHBIM MpeaMeToM. Tak
MOYTH BCET/1a YAAETCs M3BJIeUb 3aCTpsBLIME MPOOKH. Ecim 3ToT npu-
€M He JaeT pe3ysbTaToB, CIEAYET OCTOPOKHO HArpeTh ropjo cocya
Ha HEOOJNBUIOM KOMNTSIIEM IUIAMEHH TOPENKH, CBEYH, CIIMYKU HIIH
IO, CTPYEU ropsiueii BoAbl, Bpauias cocy 1. Eciu B cocyie HaxoaurTes
OTHEOIIACHOE BELIECTBO, TO T'OPJIO HATPEBAIOT TOJIBKO OpsUYei BO-
noi. HarpeBanue HOKHO OBITH KPaTKOBPEMEHHBIM, YTOOBI Harpe-
JIOCh TOJIBKO TOPJIO cOCyAa, a He cama npoOka. [Tocne Takoro Harpe-
Ba TOPJIO HECKOJBKO PACHIMPSIETCS, U MPH OOKOBOM MOCTYKHBaHUH
MpoOKy yAaeTcsi BEIHYTb.

Koraa B mmmmde 3akprcTaqimn3oBagoch BELIECTBO, COCY/ CTABAT
poOKoil BHU3 B TEIJIyI0 BOAY Ha yac-Apyrou. [locie Takoit 00paboT-
Ki TIpoOKa OOBIYHO JIETKO H3BieKaeTcsa. M3Biedusb mpoOKy, KOTOpYIO
CUJIBHO 3a€J10, MOXHO TOJIBKO IIPU JOCTATOYHOM 3aI1ace TEPIICHHUS.

Henb3sst XpaHuTh B cocyax co CTEKJISTHHBIMH MTPOOKaMH ILEIOUN
U UX BOAHBIE pacTBOpHL. [IpoOkH M3 TakMX COCYJOB 4acTo HE M3BIe-
KalTCSl HU OJTHUM U3 YKa3aHHBIX BBILIE IIPUEMOB.

I[IpoOku U3 moJuMepPHBLIX MaTepuaaoB ((PTOPOILIACTOBBHIE,
MOJIMATUIICHOBBIE M TOJHUIPONUIICHOBBIE) OYEeHb YHOOHBI IJIs 3a-
KPBIBaHUS CTEKJISIHHBIX COCYIOB. DTH MPOOKH HUKOTA HE 3ae]aceT
B ropJiax, oHH 0oJiee XMMUYECKH YCTOWYHMBBI U CO3/1AI0T HAICKHYIO
TE€PMETUYHOCTD.

Hexoropsle ropormacToBeie MpoOKH A y100CTBA U3BICUCHUS
U3 TOpJIa cocya CHa0XaloT CTEPKHEM C pe3b00i M KPYTJIol ¢ Hacey-
KOU raiikoi (cM. puc. 1 0).

JInst repMETUYHOM OJITOBPEMEHHON U30JIALIMH BELIECTBA OT BO3-
JIEHCTBUS KMCIIOPOJA U BJIard BO3AYyXa IPUMEHSIOT COCTABHBIE I10JIU-
MepHBIE TPOOKH, KOHCTPYKIMS KOTOPBIX TIOKa3aHa Ha puc. | e.

CaepJieHne pe3MHOBBIX MPOOOK MPOU3BOIAT MPHU MOMOLIHN Ha-
0opa py4HBIX cBepa (puc. 2 @), MPeACTaBISIOUINX COOOH MeTau-
YeCKHe TOHKOCTEHHbIE TPYOKH C PyYKOM MM OTBEPCTUEM Ha OJHOM
KOHIIE, B KOTOPOE BCTAaBJISIIOT CTEepkeHb. Jpyroil KoHel TpyOKu 3a-
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ToueH. /s 3aToukn TpyOKHM ee HaAeBaloT IJIOTHO HAa KOHMYECKYIO
4acTh CHENHaIbHOTO HOXaA (pUC. 2 6), HOXK NPUKUMAIOT OOJNBLINM
najblieM JEBOW pyKH K CBEpiy, a MpaBod pPyKOW MOBOpauMBaIOT
TpyOKy cBepiia BOKpYT KoHyca (puc. 2 6), He Ha)XMMas CHJIBHO Ha
HO, B MPOTUBHOM CJy4dae BO3MOXKHO 0Opa3oBaHHE Ha CBepJe 3a-
3yOpuH. {751 TOYKM cBepiia MOKHO HCIIONB30BaTh TaKkKe OpycoOK
WJIM HaIlWJIBHUK C MEJIKOM Haceukoil. Bo Bcex ciydasix 3aTaunBaeTcs
TOJIBKO BHEUIHSS 4acTh CBEpJIA.

Puc. 2. Habopul ceepn (a), Hootc 01 mouku ceepa (6) u 3amouxa ceepi (8)

Caepaat npoOKy CO CTOPOHBI €€ MEHBLIETO OCHOBAHHS, IPHMe-
HSISl KaK CMa3Ky [VIMIEPUH WK BOAHBIA PaCTBOP aMMHaKa, Ba3eJIMHO-
BOE Macjio MK OOBIYHBIH MBUIbHBIN pacTBOp. [1pu cBepneHnu cBepio
CJIeyeT Yalle BEBIHUMATh U3 MPOOKH U TIOBTOPHO cMa3biBaTh. CBepiio
IIPU CBEpJICHUH TIOBOPAYMBAIOT B MPOOKE C HEOONBIIMM HAKUMOM,
MIO/IJIEPKUBAS €T0 B HAPABJICHNUH, IEPIEHIUKYIISIPHOM K IPOCBEPIIH-
BaeMOMY OCHOBAHHIO MPOOKH.

Korna Gonpiuast gacte mpoOKK MPOCBEpIICHA, €€ CTaBSIT LIHPO-
KHM OCHOBaHHMEM Ha JOIIEYKY M MpOope3aroT 0osee CUIbHBIM HaxKH-
MOM IpH TIOBOPAYMBAHHUH, HO CBEPJIO HE JIOJIKHO IIPH 3TOM Bpe3aThes
B JIEPEBO. 3aTeM CBEpJIO BHIHUMAIOT U BBHIOMPAIOT M3 HETO BBIpE3aH-
HYIO 4acTb IPOOKH MPH MIOMOIIIN CTEP>KHS, BXOASIIETO B HA0OP CBEpII.
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JluameTp BBIPE3aHHOTO OTBEPCTHUS JOJDKEH OBITH UyTh MEHBIIIE
JrameTpa BeTaBisgeMoil TpyOku. [IpocBeprieHHy0 TpOOKY IPOMBIBAIOT
TIIATETLHO YUCTOM BOJIOH, a 3aTEM 3TaHOJIOM U BBICYIIMBAIOT. Paciu-
PSIIOT OTBEPCTHE B MPOOKE TOJIBKO MPY MOMOIIN KPYTJIOTO HAMIBHHKA.
[TpumeHsTH U151 5TOH LeTH CBEpII0 OOMBIIEro AUaMeTpa HeJlb3si — OHO
OyzeT He CBepNIUTb, & PACTAMBATh M KPOLIUTH NpoOKy. Ilepen Bcras-
JIeHHeM TPYOOK MOJyYEeHHbIE OTBEPCTHUS CMa3bIBAIOT TIIULEPUHOM HIIH
Ba3eIMHOBBIM MAacJIOM, & TO ¥ MPOCTO BOJIOH, TPYOKH 3aXBaThIBAIOT
MagblaMH B HETIOCPEACTBEHHOM OJIM30CTH OT OTBEPCTHS B IPOOKE.

1.7. Cma3Ku, 3amMda3Ku u yniomusowue cpedcmad

CMasbIBaTh B na60paT0pH51x MPUXOOUTCH TMPEKIAEC BCECTO ILIN-
(1. OOBIUHBIE CTEKIISTHHBIC IUTH(BI B CYXOM COCTOSIHUH HE SBISIOTCS
TCPMETUYHBIMHA OaXXC IMPU BECbMa THIATCJIBHOM U3T'OTOBJICHUHN U oe3
CMa3KH{ MPH MMOBOPAYMBAHNH OJHON NPUIITH(OBAHHON TOBEPXHOCTH
OTHOCHTCIIBHO prrOﬁ Ha HUX TOABJIAIOTCA «3aAvpPbD», BBIBOAAIIUC
Ui u3 CTposi.

K cmaszkam MPEABABIIAIOT JOBOJIBHO BBICOKHC Tpe60BaHI/I$I: OHHN
JOJDKHBI 00J1ajaTh XWMHUYECKOH CTOWKOCTBIO, HEPAaCTBOPHUMOCTHIO
XpaHsIencs: Wik MPOTeKaoNIeN KUJKOCTbIO, BhIIEPKUBATh HarpeB
100 °C, a pu paboTe ¢ BakyyMOM — 00Ja1aTh HU3KUM JTaBJIICHUEM
napa. Bsa3kocTb cMa3ku 1omkHa 00ecreunBaTh BO3MOKHOCTh MTPOBO-
paunBaHus TPHUIUTH(OBAHHBIX TOBEPXHOCTEH IPYr OTHOCHUTEIIBHO
npyra 6e3 moTepu repMETHYHOCTH, HO HE JIOJDKHA MIPHU 3TOM BBIAAB-
JIUBATHCS U3 IUTH(A.

“KupoBasi cmazka Pam3as ncnonb3yercs npu padoTe ¢ Bakyy-
MoM. OHa TipencTaBiseT co00i pacTBOP CHIPOTO KaydyKa B Ba3eIMHE
u napadune. st ee moTydeHns CMEITUBAIOT CBIPOH KaydyK, Ba3eInH
v napauH B cooTHOMmEHUsAX oT 7:3:1 mo 16:8:1.

CHavana B XUMWYECKHI CTaKaH IIOMCUIA0T BA3€JIMH U CTaBAT HaA
MapoByIo 0aHIo, 3aTeM TOOABIISIOT KYCOUKH KaydyKa, ITOCIIe Yero CTa-
KaH 3aKpbIBAIOT YaCOBBIM CTEKIIOM U OCTABIISIFOT CTOSITh Ha OaHe JI0 TeX
op, MoKa Bech KayuyK He mnepeier B pactBop. TolbKo TOrIa B pac-
TBOP JOOABJISIFOT KYCOUYKH MapadprHa JI0 TIOJIHOTO UX PACTBOPCHUSL.

CuJankKoHoBas cMa3Ka — CMeCh OECIIBETHBIX KPEMHHHOPTaHH-
YECKHUX COCAMHECHMM, XapaKTepU3yOLUIUXCSI XMMUYECKOH HHEPTHOCTb,

ruapo(oOHOCTHIO, TEPMOOKHUCIUTEIHHON CTAaOMIBHOCTHIO, OTHOCH-
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TENBHO MaJbIM U3MEHEHUEM BA3KOCTH C U3MEHEHHEM TeMIlepaTyphbl.
CwMmaska 00agaeT oueHb MajbIM JaBJICHUEM Mapa U MOKET OBbITh UC-
nosib3oBaHa npu Temmneparypax ao 200 °C. Cnexyer OTMETUTh, UTO
KpaHbl C CWJIIMKOHOBOW CMa3Koil He JOJDKHBI JONro 0e3eiicTBOBaTh,
MIOCKOJIBKY HX 3aenaeT. OAHaKo Npu HArpeBaHWU TaKHe KpaHbl IOYTH
BCErja yaeTcs IPUBECTU B IPUTOJHOE Uil paOOTHI COCTOSIHUE.

dToporiacToBasi cMa3ka — cMa3ka Ha OCHOBE (roporiacra-3
C HU3KOH CTeNeHblo noiauMepu3anun. Ha rakyro cMa3ky He 1eficTByeT
030H, TPUOKCHUJ CEPBI, IbIMSIIAs a30THasI KUCIIOTa, TajloreHbl U Apy-
rue cCuiibHble oKucnuTenan. CMa304yHble CBOWCTBA (PTOPOILIACTOBOM
CMa3K{ yCTYHaroT TOJbKO CBOWCTBAM CHIIMKOHOBOI.

BricokoBakyymHas cmaska. [Ipu paboTe ¢ BBICOKMM BaKyyMOM
MIPUMEHSIOT CMa3Ky, COCTOSIIYI0 U3 1-3 % MOTMBUHUIOBOIO CIUPTA,
15-20 % MaHHUTa UM caxapo3bl U rnunepuHa. [locne nepemenvba-
Hus cMech HarpesatoT A0 130 °C 10 moiaHOro pacTBOpEHUs] MAHHUTA.
Macca nocine oxJaKAeHus 3aTBEpleBacT, HO B IUTM(ax XOpoLIo pac-
tupaercs. Ee coxpansior B a3kcukarope. CMa3zka JaeT BO3MOKHOCTb
noanepxkuBaTh Bakyym mnopsaka 0,001 ITa. Cmaska pactBOprMa
B HU3IIMX COMPTaX U KETOHAX.

Jns ee nomyuenust B 45 T TETPAdTUIEHIIIMKOIIS PACTBOPSIIOT MPH
HarpeBanun 140 °C u nepememmBaHuu 7,5 T aleTHIILEIIIONO3BI,
n00aBIsieMOll MOCTENEHHO BHJE MEJIKUX KyCOukoB. OTAenpHO Ha-
rpeBatoT Ha MacisiHoit O6ane mpu 190 °C 30 r ITMMOHHON KHCIOTHI,
K KOTOpPOH NMpHUIMBaroT nepBblil pactBop. Cmech HarpeBatoT 90 MuH
10 180-190 °C. 3aTem ee pa3auBaroT B IPEIBAPUTEILHO OJOTPETHIE
CTEKJISTHHbIC CTaKaHbl U OBICTPO MEPEHOCAT UX B BaKyyM-3KCHKATOP.
XpaHsT cMa3Ky B XOPOILO 3aKPBITHIX COCYax.

3aMa3Ky 4Yale BCEro HMCMOJIb3YIOT B BaKyyMHOW TEXHHUKE Ui
UUTMQOB U YIJIOTHEHUH, KOTOPBIE TOJDKHBI OCTaBaTHCSI HETOABHK-
HeIMU. OHH MOTYT 00paTUMO 3aTBEPAECBATh U Pa3MsrdaThCs WK He-
00paTUMO CKpeIuIsiTh coeanHeHus. K oOpaTMMo 3aTBepAeBaroOINM
OTHOCST MULENH, ONIMaHoJI, 3aMa3Ky KpéHura 1 anre30HOBBINH BOCK.

3amaska Kpénura npencrasiser co0oii cMech BOcKa U KaHU(O-
nu B cootHomeHuu 1:4. Ilpu 55 °C ona mpeBparaercs B XHAKOCTb,
3arBepaeBaronyto npu 47 °C. 3ama3ka HepacTBOpUMa B BOJI€, HE pac-
TBOpsieTcsl B O€H30J1€, HUTPOOEH301I€.
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[Ipu ee ucnonb30BaHUK YacTy HUTMQaA CIIErka HarpeBaloT, 3aTeM
BHYTPEHHIOIO TIOBEPXHOCTH OOMAa3bIBalOT KYCKOM 3aMa3Ku U OBICTPO,
0e3 BpallleHus], COeTUHSIOT NPUILTH(OBAaHHBIE TOBEPXHOCTH. [[yist pas-
OOpKH y371a €ro CHOBa HarpeBaroT, pa3beANHSIIOT YaCTH, a OCTATKH 3a-
Ma3K{ CMBIBAIOT CMECBIO 3TAHOJA U TETPaxJIOpuaa yriaeposa.

Heobpamumo 3ameepdesaroujue 3amasku: MOKCUIHAS CMOJIA,
rIMIepar CBHHLA, MEHJeNeeBCcKas 3amaska, uemeHT Copedsi, acOe-
CTOOapHEBbIN CHIIMKAT, [IMHKOBBIN LIEMEHT.

MenpgeneeBckasi 3aMa3ka — cMeChb KaHU(OIHM, BOCKA, OKCH-
na sxenesa (III) u omuder. Ee ymoTpeOusitoT it CKperyieHnsT CTeK-
Jla CO CTEKJIOM U cTekja ¢ MeTayioM. Eciin 3ama3ku HET B mpojaxe,
TO €€ MOYKHO ITPUTOTOBUTb.

PacrnaBnsitoT 25 r MYETMHOTO BOCKA HA CIadOM OTHE B METal-
JIMYECKOH yalllke ¥ CHUMAIOT MeHY. 3aTeM MTOCTETIEHHO MPH MOMEIIH-
BaHuH 100aBisI0T 100 T mopomkooOpa3Hoi KaHU(POIH U CMECh Ha-
rpesatot 10 150-200 °C. Korna neHa ucuesHeT, paciiiaBy MpUMELIH-
BatoT 40 r Fe,O, u mociie ucYe3HOBEHUS TIEHBI T0JMBAIOT |1 I IbHAHON
onudel. Yem ee Oombiie, TeM Msrue Oyaer 3amaska. Eciiu iena 60:1b-
e He oOpasyeTcs, TO HarpeB MPEKPaIIaloT U PacIulaB MepPeTUBaIOT
B (hOpMBI U3 TIEpraMeHTHON OyMaru, K KOTOpOii 3amMa3Ka He IPUCTAET.
[lepen ncnonbp3oBaHneM 3aMa3Ky pacIUIaBIAIOT.

Lement CopeJist TOTOBAT ClIEAYIOMINM 00pa3oM. B KoHIeHTpH-
pOBaHHBIA BOAHBIA pacTBOp xjopuaa maraus MgCl, conepxarmuii
5T conu, BHOCAT CHJIBHO MPOKAJEHHBIM, a 3aTeM OXJIaXKJIEeHHBIN OK-
cun maraust MgO (10 r). [lonydenHoe TecTo yepe3 HECKOIBKO YacoB
3aTBEpAEBacT.

Hement Copernst pazpyiaeTcs B KUCIBIX Cpejax, HO YCTOWYMB K JIeH-
CTBUIO OPTaHWYECKUX PACTBOPUTENIEH 1 BOIHBIX PACTBOPOB ILIENOYEH.

1.8. MoHmadicHble nNpucnoco6.1eHusl,
KpenejiCHble uzdeaus u amopmusamopbsli
Jns 3akpennenust XuMUYeCKOH TOCy bl ¥ IPUOOPOB B pa3iind-
HBIX yCTaHOBKAX NMPUMEHSIOT MOHTaKHBIE MPUCIIOCOOIEHNS (IITaTH-
BbI, CTOJIMKH H T. II.) " KPCTICKHBIC U3ACIINA B BUIC MYCI)T, 3aXBAaTOB
(«amok»), KoJjer, mapHUpOB W T. M., oOecredynBaromux Oe3zomac-
HOCTh M yJIOOCTBO JKCIUTyaTaIliy PUOOPOB U YCTaHOBOK.
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HIratuBbl. TpaguluMOHHBIA yHUGepcanbhbli wimamue Byw-
3ena (puc. 3 a) MOKET UMETh Pa3IMUHbIC pa3Mephl U BCerja cHad-
xaercst (pUPMOI-U3roTOBUTENEM HAOOPOM JepKaTeleii-3aXxBaToB
(J1amok) 1 KoJien.

Puc. 3. Ynusepcanvnuviti wimamus bynsena (a).
Pasuvie 6u0vl 3ax6amos-oepoicamerneti
0151 mpyboK paznuunoco ouamempa (6) u cnapentuvle 3axeamsl (8)

3axBaThl JJIs1 XOJIOJAUIBHUKOB U KOJIO C TOpJIOM OOJBIIOTO JIra-
METpa HMEIOT TPH JYKKH (TaJblia), a 3aXBaThI U1l TPYOOK HEOOJIBIIO-
ro JuaMeTpa — JBe JIy’KKHA. Ha mainbliel 3aXBaTOB BCETa HAICBAOT
00pe3KH Pe3UHOBBIX TPYOOK, €Ciy 3aXBaThl HE MMEIOT (paOpHUUHOIrO
AIACTUYHOTO MOKPBITHSI, TPEAOXPAHSIONIET0 OT Pa3pYLICHHS 3aXKH-
MaeMoe CTCKJISTHHOE H3JIeIIHe.

My@dTbl 3aXBaTOB MOTYT HMMETh KOHCTPYKIIMIO, TIO3BOJISIO-
LY 3aKpEIUISTh 3aXBaThl IO/ Pa3HbIMU YIJIAMU K CTOMKE IITaTHBA
(puc. 4 a, 6), MOIMyCKAIOIIYIO BpalllECHUE CaMUX 3aXBaToB (pHcC. 4 8).
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Puc. 4. Mygmul paznuunvix kKoHcmpykyuii

BuHTB MyQT claeayeT MeproaAnvIecKd CMa3bIBaTh CHIIMKOHOBOM
unn (PTOPOTUTACTOBOW Masbio, a Ha 3axXBaTax, KOJbIAX M CTOHKAX
MITATHBOB — OOHOBJISTH 3aIIIUTHOE MTOKPHITHE.

Croyiuku u jaep:kareiau. J[ns mommepaHuss Koiab W APYrHX
MPEMETOB HA HYKHOU BBICOTE MPHUMEHSIOT KOJbIA, IPH 3TOM TOp-
JI0 KOJIOBI TOJDKHO OBITH 0053aTEILHO 3aKPETUICHO B 3axBarte. Pagom
CO IITATHBOM HAJ0 BCET/Ia UMETh nodveMHuble cmoauku (puc. S a, 0),
a MHOT/1a ¥ MHOTOCTOPOHHUE AepkaTenu (puc. 5 ¢). CTONUKH CaykKat
JUTSL MSITKOM M TOUHOW YCTAHOBKH XUMHUYECKOM MOCY/IbI U SJICKTPHUE-
CKUX HarpeBarelnieil Ha pa3Hoit BeicoTe. BepxHiot0 miaTGopMy moab-
E€MHOTO CTOJIHKA (PUC. 5 @) IepeMeNIaroT, Bpallias pyuKy, CBI3aHHYIO
C CYTMOPTOM H IIAPHUPHBIMHE y3JIaMH.

B mnoeocmoponnem Oepowcamene (puc. S ) mMoryt ObITH 3a-
KpETUICHBI HEOONBIINE COCY/IbI, OIOPETKH, TEPMOMETPHI, STEKTPOIBI
u TpyOKH. J{epkarenb Mo3BOJSIET MEPEMENIaTh 3aKPETUICHHBIH TpeI-
MET KaK M0 BEPTHUKAJIHU, TAK U 1O TOPU30HTAIIH.

Puc. 5. [Toovemnuvuii (c) u npeomemnsiii (6) cmoauxu
U MHO2OCIMOPOHHUTL 0ePHCAMENb

25



IIpu HarpeBaHUU CTEKIIIHHOM XUMHUYECKOU IOCYHBI C CONEPKHU-
MBIM Ha 3JIEKTPUUYECKOM IMIMTKE MEXAy CTEKJIOM U IUIMTKOHN Bceraa
MIOMEIIAIOT dcOeCmupo8anHyio dceiesHyro cemky (puc. 6 a). Jlns yse-
JIMYEHHUs] PaBHOMEPHOI'O HarpeBa cocyJlia Ha CETKY YCTaHaBJIHMBAIOT
9KpaH U3 acOECTUPOBAHHOM JKeJIe3HOW ceTKH (puc. 6 6), BHyTpPb KOTO-
pOro MOMEILIAIT HarpeBaeMblii COCY.

a

Puc. 6. Acoemuposannas sicenesnas cemxa (a), mennogou 3xpan (6),
dapghoposuiii mpeyeonvhux 0na muenet (8), 3axeamol (2), wunywvl (0—osic)
u oeparcamens (3); a: 1 — pamxa uz 1mcmogoeo sicenesa,; 2 — dcenesnas

cemra; 3 — acbecmosviil Coll; 8: 1 — CKpyUeHHas JHcele3HAsl NPOBOJIOKA,
2 — ¢appoposvie mpyoxu,; 3 — mucens

[Tpy mpokanuBaHWK BEHIECTB B TUTIISIX MPUMEHSIOT JiCee3Hble
mpeyeoavnuku ¢ papdopoeiMu Tpyboukamu (puc. 6 6). Tpeyromns-
HUK pa3MeliaroT Ha KOJIbIe HY)KHOTO pa3Mepa ITaThuBa, a Imoa0upa-
FOT €T0 IS TUTJIS TaK, YTOOBI TMTOCIIeTHUH BRICTyHAN Had (haphopoBHI-
MH TpyOOUKaMu TIpUMEpHO Ha 1/3 cBOEH BBICOTEHI.

Jlyis mepeHoca ¢ MecTa Ha MECTO CHIIbHO OXJIaKICHHBIX M Ha-
IPETHIX CTAKAHOB, KOJO M JPYroil XMMHUYECKOW MOCYbl MPHUMEHSOT
3axeamvl, HaJleBaeMbIe Ha PYKY M M3TOTOBJICHHBIC U3 CHIMKOHOBOM
PE3UHBI, UMEIOIIeH TI0 OOKaM BBICTYITBI W BBIJICPKHUBAIOIICH OXJIaXK-
nerue u HarpeB oT —60 mo +260 °C (puc. 6 2). nsg neperoca HeOOTb-
IUX MIPEAMETOB UCTIONB3YIOT mueeibHble uunysl (puc. 6 0).
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2. XUMHNYECKAA I1IOCY A

Xumuueckasi Hocyja 4pe3BblyaiiHo pazHooOpasHa. Hago Besde-
CKH n30eraTh IpOBEJCHUSI KOHKPETHOIO XMMUYECKOI0 SKCIIEPUMEHTA
B IOCYJAE WJIM npudope, HE MpeJHa3HAaYeHHOM [yl Hero. Bozmox-
HOCTb OCYILECTBJICHHSI CHHTE3a BEILECTBA C MAKCHMAJbHBIM BBIXO-
JIOM ¥ TpeOyeMOl YUCTOTHI BO MHOI'OM 3aBHCHUT OT NIPABUIBHOTO BbI-
00pa XMMUYECKOH MOCYAbl U HaJIS)KHOTO COCIMHEHUS €€ Pa3IMYHbIX
BUJIOB B J1a0OPaTOpHON yCTAaHOBKE IIPH MTOMOILM IIH(OB, 3aTBOPOB,
TPpyOOK M APYI'HX COCIUHHUTEIIBHBIX JIEMEHTOB.

2.1. XumuuecKue cmakaHbsl, K0/16bI U pemopmul

XUMHUYECKHE CTaKaHbl — 3TO HU3KUE WM BBICOKHE IIHIUHAPHI
¢ HocukoM (puc. 7 @) unu 0e3 Hero (puc. 7 6), IIOCKOJAOHHBIC WU
KpyrJofoHHBIe (puc. 7 2). VIX M3roTaBiIMBaOT U3 Pa3HBIX COPTOB
cTexia u gapdopa, a TakKe NoJIUMEpHbIX MatepuanoB. OHu ObiBa-
I0T TOHKOCTEHHBIMU M TOJCTOCTCHHBIMH, MEPHBIMU (CM. pHC. 7 @)
u npoctbiMi. Crakansl U3 ¢ropomnacta-4 (puc. 7 6) NPUMEHSIOT
B paboTax C CHJIBHO arpecCHBHBIMH BEIECTBAMM, a MOJTHITHUICHO-
Bble WJIM TOJMIIPONUICHOBBIE — JJIsI SKCIIEPUMEHTOB C y4YacTH-
eM (ropoBogopoHON KUCIOTH. Eciu TpedyeTcst moaaepKuBaTh
OTIpE/ICTICHHYIO TEMIIEPAaTypy BO BpeMsl peakiiuy Ui npu GuibTpo-
BaHUU OCaJKa, TO MPUMEHSIOT CTaKaHbl C TEPMOCTATHPYIOIEH py-
Oaikoii (puc. 7 0). CUHTE3bI BEIIECTB ¢ Maccoil 1o 1 Kr mMpoBOJST
B CTaKaHaX-peakTopax ¢ NMPUILTH(POBAHHOW KPBIIIKOW, MMEIOLIeH
HECKOJIKO TYOYCOB ISl BBEICHHSI B CTaKaH OCH MEUIaJKU, TPYO Xo-
JIOUIIBHUKA W JICTTUTEILHOW BOPOHKH M APYTUX MPHUCIOCOOICHUH.
B Takux cocynax (puc. 7 €) MOKHO MOJAJEPKUBATh BAaKyyM WM He-
001b110€ N30BITOYHOE JIABJICHHUE.

[TpombIBaHHE OCAJKOB MPH TOMOUIM JIEKAaHTAUH YAOOHO TPO-
BOJUTH C HCIIOJIb30BAHUEM CTaKaHOB C OOKOBBIM YITyOJeHHueM
(puc. 7 orc). VI3 Takoro crakaHa, HaKJIOHEHHOTO B CTOPOHY OOKOBOTO
yrIIyOJIeHus], CIIMBACTCS TOIBKO )KUAKOCTh, @ 0CaJJOK COOMPAETCs IO
yriIyOJeHneM, He TIO3BOJISIOLIMM BBIMBIBATHCS YaCTHIIAM OCaAKa I0-
CIeAHEN MOPLUUEN KUIKOCTHU.

ToncTocTeHHbIE CTaKaHbl 0€3 HOCHKA U3 CTEKIIa MApPKH «IIHPEKCH»
(cM. puc. 7 6) ¢ oTuuMpOBaHHON BEepXHEW KPOMKOH MPUMEHSIIOT B Jie-

27



MOHCTPAIMOHHBIX OIBITaX, JJIs1 MApPOBOM MM TOpsiue-BO3IYIIHON cTe-
PUIM3ALMY U3AETNH, MOHTaXa raJbBaHMYECKUX dJIEMEHTOB («OaTapeii-
HbIC CTaKaHbD»). CTakaH ¢ KPYTJIbIM JHOM (CM. puc. 7 &) ¢ npunniudo-
BaHHOW BEPXHEH KPOMKOI MOKET BBIMIOJIHATH (YHKIMHU KOJIOKOJIA.

Puc. 7. Xumuueckue cmaxamnvi: mepuwiii ¢ HOCUKOM (a),
@moponnacmosulii (6), ¢ oMwIUGOBAHHOU BEPXHEll KDOMKOU (8),
moCmocmenHblll (2), ¢ mepmocmamupyroue pyoawkoi (0),
CMAKaH-peaxmop ¢ NPULIUGOBAHHOU KPbIUKOU ()

U CMAaxam 0711 APOMbIEKU 0CAOK08 OeKanmayuel (i)

HarpesaTh xuMHUecKre CTaKaHbI Ha OTKPBITOM OTHE Ta30BOM TO-
PEJIKH Helb3sl M3-3a BOBMOXKHOTO UX pacTpeckuBaHus. Ciemyer o0si-
3aTebHO IO CTaKaH IMOJKIAABIBATH aCOECTUPOBAHHYIO CETKY WIIH
MIPUMEHATH ISl HarpeBa KUAKOCTHBIE OaHM, dJIEKTPUYECKUE TUTUTKH
C KEPaMHUYECKUM BEPXOM.

Kon0b1 ObIBaIOT KPYTII0IOHHBIMH, TUIOCKOIOHHBIMH, KOHHYECKH-
MH, OCTPOJOHHBIMH, TPYHICBHIHBIMU, C PA3IMYHBIM YHCIOM TOPIIO-
BHH U OTPOCTKOB, O nutidamu u 6e3 numdos, ¢ TEpPMOCTaTUPYEMO
pyOamkol W HIKHUM CITyCKOM W JpyTUX KOHCTpyKiwmid. Bmecrtu-
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MOCTB K010 MokeT kosedarsest oT 10 Mt 1o 10 11, a TepMOCTOMKOCTD
nocturats 800—-1000 °C.

Kon6s1 mpenHa3HayeHs! 47151 MPOBEACHUS MperapaTUBHBIX U aHa-
JUTHYECKUX PadoT.

Paznuunble BUABI KPYTJIOJOHHBIX KOJO TMpHUBEIEHBI Ha pHC. 8.
B 3aBHCHMOCTH OT CI0KHOCTH KOJIOBI MOTYT UMETh OT OIHOM 110 ue-
TBIPEX FOPJIOBUH Il 000PYAOBaHUS UX MEIIAIKAMH, XOJIOIMIbHUKA-
MH, A03aTOpPaMH, KpaHaMH IJIsl COEAUHEHUS C BAKYYMHOW CHCTEMOM
WK A7 TT0JIa4H Ta3a | T. 1.

I'pymieBuaHbIe K00bI (pUC. § 2) HEOOXOAMMBI TOTA, KOTAa IIPU
MEPEroHKe >KUAKOCTU Map He JOJDKEH MeperpeBaThes B KOHIE MPO-
necca. OborpeBaemMasi TOBEPXHOCTb TAKOW KOJOBI HE YMEHBIIACTCS
[IPY TIOHMKEHHUH 3epKajia dKHUIKOCTH.

Konba Kvenvoans (puc. 8 0) UMEET JUIMHHOE TOPJIO U TPYIICBUI-
HYIO HIDKHIOIO YacTb. Ee mpUMeHSIOT Ui onpeaeeHus a3oTa u u3-
TOTaBIUBAIOT U3 CTEKJIA MAPKU KITUPEKCH.

Konbwvr Banvmepa (puc. 8 e) u Keanepa (puc. 8 o) IMEIOT IUPO-
KO€ TOpJIO AJIsl BBEACHHS BHYTPh COCYJIOB Pa3IMYHBIX MPUCTIOCO0Ie-
HUH Yepe3 pe3UHOBYIO MPOOKY Ui Oe3 Hee.

Puc. 8. Kpyenooonnuie konbwi: ooHo- (a), 08yx- (6) u mpexzopvie (8),
epyutesuonvie (2), Kvenvoans (0), Baremepa (e) u Keanepa (o)
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Paznnunble BUIBI MJIOCKOAOHHBIX K0JI0 M300pakeHbl Ha puc. 9.
OHnu, KaK ¥ KPYIJI0JOHHBIE, MOTYT UMETh HECKOJILKO TOPJIOBHH H TEP-
MocTaTHpYyIoue pyoamku (puc. 9 2, d). JIocTOMHCTBO TaKUX KOJIO —
YCTOMYHMBOE MOJIOKEHNUE HA JTaOOPaTOPHOM CTOJIE.

Puc. 9. ITnockodonusie konbdwl.: 00no- (a), mpex- (6)
u yemwvipexeopavie (8), ¢ mepmocmamupylowumu pyoawxkamu (2, 0)

Y3kog0oHHbIe KOJIOBI (prc. 10) MOTYyT UMETh OT OJAHOTO JI0 TpeX
ropi. IX IpuMeHSIOT B TeX CIy4asx, KOT/ia PU MeperoHKe >KUAKOCTH
HEOOXOUMO OCTaBUTH HEOOJIBIION ee 00beM WM YJaluTh U3 pac-
TBOpa KHUIKYIO (pa3y MOIHOCTHIO, CKOHLIEHTPHPOBAB CYXOH OCTAaTOK
B Y3KOW 4acTH KOJIOBI.
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Puc. 10. ¥V3ko0ounvie konbwi: 00Ho- (a), 08yx- (6) u mpexeopvie (8)

OObI4HBIC KOHHYECKHUE KOJIOBI (puc. 11 a) HOCSIT Ha3BaHUE KOO
Opnenmetiepa. OHE UMEIOT, KaK MPABUJIIO, TFIOCKOE THO, HO TOPJIO UX
MOJKET CHA0XKaThCs MPUILTUPOBAHHON MPoOKoit (puc. 11 6) u naxe
umeTh chepuieckuii mumd (puc. 11 2), Mo3BONSIONIMI TOBOPAYUBATD
10/ HY>KHBIM YTJIOM BCTaBJISIEMbIE B KOJIOY TPYOKH caMOr0o pa3iiny-
HOTO Ha3HAYEHHUSI.

Puc. 11. Konuueckue xonbdul: Spnenmetiepa (a), ¢ npumepmoii npooxot (0),
D@pes (8) u ¢ waposvim utnugom (2). Kpviuxa ons konuueckux koo (0)

KonOp1, He umerommue mpunumM(OBaHHOTO TOpIa, 3aKPBIBAIOT
koimaykamu (puc. 11 0), marommmu BO3MOKHOCTh Bpaliarh KOOy
JUTS TIEPEMETIIUBAHUS €€ COJIEPKUMOT0 0€3 OMacCHOCTH pa3OphI3rUBa-
Hust. OCHOBHAs 00J1aCTh MPUMEHEHHUS KOJIO DpiienMeliepa — THUTPO-
METPHUYECKHE METO/IbI aHAIN3A.
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Ecnn ananusupyemast )KMJIKOCTh CHJIBHO OKpallleHa M TPYIHO
YCTaHOBUTH TOYKY 3KBHBAJIEHTHOCTH, TO B 00BEMHOM aHaIN3e MpH-
MEHSIIOT k01661 @Ppes (puc. 11 6) ¢ NPUIOHHBIM BBICTYIIOM, T03BO-
JISIIOIIMM TOYHEE OIPeeINTh MOMEHT U3MEHEHHUS! OKPAaCKH pacTBOpa
B 00JI€€ TOHKOM CJI0€ JKUJIKOCTH.

ToscrocTeHHbIE KOHUYECKHE KOJIOBI ¢ OOKOBBIM TyOYCOM IOy~
YUK Ha3BaHue K010 Bynsena (puc. 12). DTu KonObl mpegHa3HAYCHBI
111 QUABTPOBAHMS MO BaKyyMOM. TOJIIIHA CTEHOK KOJIO COCTaBIIs-
et 3,0-8,0 MM, 4YTO MO3BOJISIET BBIJIEPKUBATH MPEAEIHLHOE OCTATOU-
Hoe nasnenue He Oomnee 10 Topp mim 1400 [Ta. BMectuMocTs K010
konebnercs ot 100 mi 1o 5,0 1. Bo Bpemst punbTpoBanus xKoia0sI crie-
JyeT 3aKpbIBaTh MOJIOTEHLIEM WJIM MEJIKOW KalpOHOBOW WM MeTal-
JMYECKOH CeTKOW BO M30ekaHUe MX pa3pbiBa, KOTOPBIH OOBIYHO CO-
MIPOBOXKAAETCS PA3IETOM OCKOJKOB cTekia. [loaTomy nepes paboroit
kosi0y byH3eHa HaJ0 BHUMaTeNbHO ocMoTpeTh. Eciiu B cTekme OyayT
0OHapyXeHbI My3bIPbKH WM LApaMHbI Ha TIOBEPXHOCTH, TO OHA IS
(UIBTPOBaHUS MO/ BAKyyMOM HENPUTOHA.

Puc. 12. Konbwt Bynsena: obviunas (a), ¢ mpexxooosviym kparom (6)
U C HUICHUM KYCKOM (8)

ITpu GUABTPOBAHKK OOIBINNX KOTHUYECTB KUAKOCTH IPUMEHSIOT
KonOwl ¢ HUdicHUM myobycom (puc. 12 ¢) 1uis cnusa ¢puibrpara. B stom
CIIy4ae mepe]] CIMBOM OTKJIIOYAIOT BOJOCTPYHHBIM HACOC U B KOJOY
BITyCKAIOT BO3AyX. 1151 ymaneHust puibTpara 6e3 OTKIIOUECHUS BaKyy-
Ma UCTIONB3YIOT K006l ByHnzena ¢ mpexxodosvim kpanom (puc. 12 6).

Jl1s1 meperoHKH sKMIKOCTeil PUMEHSIOT BeChbMa pazHooOpas-
HBIE 10 KOHCTPYKIMU KOOI, Hambosiee mpOCTRIMU U3 HUX SIBIISIOT-
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csl ko0vl Bropya — KpyTIoA0HHBIE KOJOBI ¢ GOKOBBIM OTPOCTKOM
(puc. 13 a), K KOTOPOMY MPHUCOECTUHSIOT XOJOJMIBHHK. J{J1s1 paboThI
C JKHJKOCTSMH C BBICOKOH TEMIepaTypoil KWIEHHs OTPOCTOK JOJI-
JKEH OBITh PacroioyKeH OJIKe K mapooOpa3zHoi yacTu Kosobl. Jler-
KOKHIISIIIUE KUJIKOCTH TIEPETrOHSIOT B Koj0ax Bropma ¢ oTpocTkom,
PacIoIoKeHHBIM ONMKe K OTKPBITOMY KOHITY ropiia. B aTom ciyuae
B AMCTHJUIAT MOMa acT MEHbIIE OPBI3T KUIKOCTH.

Puc. 13. Konbvl 0ns nepeconku sxcuoxkocmeti: Bropya (a),
¢ cabneobpasnvim ompocmkom (6), Buepe (8) u @asopckozo (2)

Y3koropiasi Koji0a ¢ BHyTPEHHUM JHaMeTpoM Topia 16 = 1 mm,
BMecTUMOCThEO 100 M1 ¥ BeIcOTOM ropiia 150 MM ¢ OOKOBBIM OTPOCT-
KOM, KaK y KoJi0bl Bropiia, HO pacrioyio;KeHHbBIM ITOYTH 110 LISHTPY TopJia
KOJIOBI, OJTy4YnIia Ha3BaHHUE KOJIObI DHriepa. Ee mpuMeHsoT 1is repe-
TFOHKH He()TH C 1EJIbIO OMPEICIICHUSI BEIX0/1a HEPTSIHBIX QPaKIIHIA.

Konbwr ¢ cabneobpasnvim ompocmxom (puc. 13 6) NpUMEHSOT
JUISL TICPETOHKHU WJIA CYOJIMMAIIMK JISTKO 3aCThIBAIOIINX U JICTKO KOH-
JeHcHupyomuxcs Bemects. Cadneodpa3Has TpyOKa CIIyKHT OJJHOBPE-
MEHHO BO3/IYIIHBIM XOJIOAMILHUKOM U IPUEMHHUKOM KOHJICHCATA WUITH
Jecyommara.

Konba Buepe (puc. 13 6) uMeer oTpocToK-aedaerMaTop, mo3Bo-
JISIFOLIUHM YaCTUYHO CKOHJICHCUPOBATh Map JKUIKOCTH, UMEIOLICH 00-
Jiee BBICOKYIO TEMIIEpPAaTypy KHUIICHHS, Y€M OCTaJIbHbIC KOMIIOHCHTHI
[IEPErOHSIEMOT0 BEIIIECTBA, U TEM CaMbIM O0OTaTUTh AP HU3KOKHIIS-
UM KOMIIOHEHTOM. Taxkas koiba obierdaer pasaeiieHue meperouse-
MO# KUAKOCTH Ha (PpaKiuu.
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Y konbwvr @asopckozo (puc. 13 2) ropio npeBparieHo B neder-
MaTOp €JIOYHOTO THIA, UMEIOIINN 0 OKPYKHOCTH KOHYCHBIC yIITy-
onenus mox yriom 30° k ocu ropna. YriuyOJaeHUsT pacoOKEHBI MO
OKPYKHOCTH TOpJia B [IIAXMAaTHOM MOPSI/IKE, U TIPU TPOCMOTPE B TOPEIT
ropiia mpocBeta He BuaAHO. Konby Takke MPUMEHSIOT Tt (hpaxiuo-
HUPOBAHHOW TIEPETOHKH KUIKOCTEH.

Konba Kraiizena (puc. 14 a) uMeeT 1B TOPJIOBUHBI, OJJHA U3 HUX
cHab)keHa OTPOCTKOM JIJIsl IPHUCOCTUHEHUS XOJIOMUIbHIKA. B TopIio-
BHUHY C OTPOCTKOM TOMEIIAI0T TEPMOMETp, & B OCEBYIO TOPJIIOBHHY
BCTABIISAIOT JUTHHHBIN KATHJUISAP, OTTSIHYTHIM KOHEI[ KOTOPOTO JOIDKCH
OBITH MOTPY)KEH B MEPETOHIEMYIO JKHUAKOCTH MOUYTH JIO JHA KOJOBI.
Kamumsistp HeoOX0uM Tt BBEICHHS BO3/IyXa BO BPEMsl BaKyyMHOM
MEPErOHKH, YTOOBI CMSITYUTE TOMYKH U YAAPHI KUIISIICH KU TKOCTH.

Puc. 14. Konbwl 0151 nepeconku Jcuokocmett.:
Knaizena (s), Apoysosa (6, 6) u Cmoyma u Lllysmma (2)

Konba Apbyszosa (puc. 14 6, 8) — 3TO yCOBEpIIEHCTBOBaHHAS
konba Knaiizena. Takas koinba CBOJUT K MHHHMYMY BO3MOXKHOCTb
TIONaTaHUS] JKUIKOCTH U3 KOJIOBI B XOJIOJMJIBHUK M TPHEMHHK, T. K.
00a ropina KoJ0bl COSMHEHBI MEXy COOO0H U B Cilydae BHE3aITHOTO
BCKHUITaHHS JKUJIKOCTh BBIOpAChIBaeTCs B MIApOOOPa3HYIO YacTh IMpa-
Boro ropna (cM. puc. 14 6) u ctexaeT oOpaTHO B KosOy. B xonbe Tuma
«6» TIPaBOE TOPJIO MPEBPAIIEHO B MAPUKOBEIN Aedermarop. Haxons-

IMHECA Ha JHC KaXXJ0I'0 HIaprKa CTCKIISIHHBIC 6yCI/IHKI/I MEPCKPLIBAOT
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OTBEPCTHSI M YBEJIIMYMBAIOT KOHTAKT Iapa CO CTEKAIOIIUM KOHJIEHCa-
ToM ((hi1ermoii) 3a cueT HeoOXOAMMOCTH MPOOYIFKUBAHMS TTapa Yepes3
¢nermy. IIpu 5TOM map oGoramiaercst Oonee JETy4UM KOMIIOHEHTOM,
a rerma — MeHee JIETY4HM.

Ecnu HeoOX0auMO OCYIECTBHTH OBICTPBIN MEPEXOA OT KHIIsTde-
HUS pacTBOpPa ¢ 0OPaTHBIM XOJOAMILHUKOM K IIEPETOHKE, TO MpUMe-
Hst0T KontOy Ctoyta u IllyatTa (puc. 14 2) ¢ Bpamatommmcs B nuiude
XOJIOJUIIBHUKOM.

Petoptsl (puc. 15 a) — crapas anxumudeckas nocyaa, mpume-
HSBILIASICS B CPEIHUE BEKa JJIs TOJTYUYEHHs CEPHOM M a30THOW KUCIIOT.
Bmectumocts petopT 00bIYHO cocTaBisieT 2—3 . Ceifyac peTopTsl
NPUMEHSIOT Ul MEPEeroHKH KHUJIKOCTEM ¢ BBICOKOM TeMmmepaTypoi
KHUIIEHUS, JIETKO KOHAECHCUPYIOIIMUXCS YK€ MPHU BO3IYIIHOM OXJIAXK-
JneHuu. PeTopThl cHAaOXaroT crenuanbHbIMU MPUEMHUKAMH KOHJICH-
cara (puc. 15 6). Bepxuuii TyOyc ¢ mpoOKOH y pEeTOPT CIYKUT IS UX
3arpy3KkH, BBEJIEHUS TE€PMOMETpa WIH JJIs JO3UPOBAHUS KHUJIKOCTEH
B IIpoLecce NEePEeroHKH. ETo UCIoNb3yIoT U ISl OUUCTKU PETOPT.

a

Puc. 15. Pemopmut (a) u npuemnux oucmuniama (0),
Koanaku (8) u Koiokoaa (2)

2.2. Konokoaa, Koanaku, CKASSHKU U npo6upKu

Kouaokona (puc. 15 ) — cocyapl ¢ ToncTeiMu cTeHKaMu (3,0—
6,0 MM) 1 ipunUIM(OBaHHON HIKHEH YacTbl0, CHA0KEHHOH (h1aHIeM.
I mpUTHPAIOT K TOJCTOMY IZIOCKOMY CTEKITy M CMasbIBAIOT IS
repMETHYHOCTH. [ [pIMEHSIOT KOJIOKOMIA T IEMOHCTPAMOHHBIX OITBI-
TOB B OOJNBIINX ayAUTOPHSAX, KOTJa BO3MOYKHO BBIJICTICHHE BPEIHBIX
BEIIECTB B BHIE adPO30JIs1. DKCIIEPHIMEHTATOPHI UCTIONB3YIOT KOJIOKOJIA
JUTSL KOHTPOJIBHBIX OTBITOB C JIETKO BO3TOPAIOIIMMICS BEIIECTBAMH.
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Koamaku (puc. 15 2) BeIlTycKaroT ABYX BHJIOB: C OJJHUM WJIH JIBY-
Mst TyOycamu. OHH, KaK ¥ KOJIOKOJIA, UIMEIOT TOJICThIE CTEHKU U TIPH-
IUTM(OBAHHYIO HUKHIOIO 4acTh 0e3 Ha. TyOychl y KONTaKoB HY KHBI
JUISl CO3JIaHusl B HUX BaKyyMa, BBEJICHHS PEarcHTOB, yIaICHUs Mpo-
OYKTOB peakiuu. Konmaky MO3BOJISIIOT MPOBOAMTH BU3YalbHO Ha-
OmoaemMble peakuy ¢ HeOOJNBIIMMH MOPLHSIMUA BEIISCTB B Cliydae
MOJIO3PEHHSI HA UX CIMOCOOHOCTh K BOCIUIAMEHEHUIO, B3PBIBY M BbI-
JIeTICHUIO SIOBUTHIX Ta30B.

CKASTHKH — COCYZBI pa3HO0Opa3HOTro Ha3HAYCHUS: OT COCYJIOB
JUTSL XpaHEHUsI TBEPJBIX M KUIKUX BemiecTB (puc. 16) 10 cocymos,
MPUMEHSIEMBIX JUIS IOJTYYCHUS 1 OYMCTKHU Ta30B.

B noaMsTHICHOBBIX U MOJIMIPONMICHOBBIX cocyaax (puc. 16 0)
XPaHST TUAPOKCHIBI IETOYHBIX METAIIIOB H (PTOPOBOJOPOAHYIO KUC-
JIOTY, BCTABJISASA B TOPJIO OAHKH MOJ MPOOKOW-KPBIIIKOH HEOOMBIION
MOJIMATUIICHOBBIN KOHYC ¢ ()JIaHIeM, OIMPAIOLINMCS Ha OOPTHK ropia
(puc. 16 g). Takas mpoOKa Mo KPHILIKOH OaHKH yIy4IllaeT ee repMme-
TU3alMo0. B MUKpococyaax BMECTHMOCTBIO 1—2 MII XpaHST MpoObI
nepes aHaJau30M, 0co00 LEHHBIE BEIIeCTBa (MOPOLIKH 30JI0Ta, Tla-
THHBI, cepebpa, Ouonpenaparsl U MOJ HEOOJBIINM AaBIeHUEM (2),
CKJISIHKHU C 3alIUTHBIM NPUIUTH(OBAHHBIM KOJIAKOM (0).

Puc. 16. Cocyovl 0na xpanenus seujecms

JIns o4MCTKM Ta30B M B KAUeCTBE MPEIOXPAHUTEIBHBIX COCY-
JIOB TIPUMEHSIOT CKISTHKY [[pexcensi, Mionke, Tumenko, Canrorno —
Byunbha 1 6e3bIMSIHHBIX aBTOPOB.

Crnanky [pexcens (puc. 17 a) Haubosnee 4acTo MPUMEHSIOT B Jia-
OopaTopHOi npakTuke. [IpOMBIBHYIO JKUIKOCTh HAJIMBAIOT B CKIISTHKY
10 1/2 ee BBICOTHI, a TPYOKY, JOXOMSIIYIO TOYTH JIO JHA CKIISHKH,
MIPUCOEIUHAIOT K UICTOYHUKY Ta3a.

36



Boinee adpexTrBHOE MPOMBIBaHHE Ta3a JOCTUTAeTCs THOO0 co3/a-
HUEM NePerOpoIKM BHU3Y CKIISTHKH U3 MOPHCTOrO cTekia (puc. 17 6),
00 MpUIJIaBIeHHEM K HIKHEMY KOHIY LEHTpalbHON TpyOKH ruia-
CTMHKH{ WM UWJIMHAPA U3 TOPUCTOro cTekia (puc. 17 6, 2), uto obe-
CrieYrBaeT TOHKOE JAPOOJIeHHE My3bIpbKOB ra3a. Hampumep, cTekisH-
Hblld GuibTp Ne 2 pa3OuBaeT MOTOK ra3za B KOHUEHTPHUPOBAHHOH cep-
HOM KHCII0Te 10 My3bIpbKOB pazmepoM 1,0—1,3 Mm.

[IpaBna, B TakuX CKISAHKAX J{pekcenst JOMKHO ObITh CO3/AaHO 3Ha-
YHUTENbHO 00Jiee BHICOKOE JOMOTHUTENIFHOE JaBJICHHE MPOXOASIIETO
rasa uiau oOpa3oBaH BaKyyM B KOHIIE CHCTeMBbI. JleeKT CTeKISIHHBIX
MOPUCTBIX TUIACTUHOK — 3arpsi3HEHUE MPOXOSIIEro raza MeJKo-
JHCIIEPCHOHN JKUAKOH (pazoil (TymMaHOM), 3aXBa4€HHON MEJIKUMH ITy-
3bIPbKaMH U3 TPOMBIBHOM JKHIKOCTH.

Puc. 17. Cxnauku [pexcens: obviunas (a),
€ NOPUCTBIM CMEKTIAHHBIM Ouckom (0), ¢ wupoxou mpyoxotl (8)
u cmeknAHHbIM unompom (2). Karu-annapamu I'eticnepa u Bunxnepa (e)
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Jis obneryeHust pUIbTpanuy rasa yepe3 MOPUCTYIO CTEKJISH-
HYIO IIEPEropoJIKy ee JeNaroT IUpoKoi (puc. 17 6, 6).

K mnornoTurenbHbIM CKISHKaM OTHOCAT U Kaau-annapamol
Leticnepa (puc. 17 0) u Bunxaepa (puc. 17 e), npuMeHsieMble B 3Je-
MEHTHOM KOJHMYECTBEHHOM aHaJM3€¢ OPTaHMYECKHX COCAMHEHHH JUIs
onpenenenus coaepxkanus CO, B IPOAyKTax CKUTaHUs NpoOkL. B Ta-
ke cocy bl 11 nornoumenus CO, HanmuBaroT BoaHbIH pactBop KOH,
oTcrona ux Hassanue. Kanu-anmnaparel 10 u nocne nornomenus CO,
B3BelMBaOT. [109TOMY MX pa3mMepsl JOKHBI TO3BOJISITH pa3Merarh
COCY[Ibl Ha YallKe aHATUTHYECKUX BECOB.

Ipodupku — Hanbonee npocrask XuMHUUYECKast MOcyAa A IPo-
BEJICHUS KaUeCTBEHHBIX MpenapaTHBHBIX padot (puc. 18).

Puc. 18. Ilpobupru:
npocmele (a), ¢ npuuirugosannotl npookoi (6), uzoenymeie (8),
€ HOCUKOM (2), /11 BAKYYMHO20 uibmposanust (0),
epadyuposantule (e), yenmpugpysicrole (dic)

Ecnu nmpoOupKy ¢ cOIepKUMbBIM HYXKHO HarpeTb, €€ 3aKMMaloT
B nepxarene. [lpu HarpeBaHUHM OTKPBITHIM KOHEL TPOOUPKHU JOJKEH
OBITH OOpalleH B CTOPOHY OT PadOTAOLIEro U €ro coceAei Mo CToIy
WK BBITSDKHOMY IiKady. HarpeBaTh mpoOupKy ciiemyeT OCTOPOKHO
— TOJIbKO KOHEIl, 3aII0JHEHHBIN KUKOCTBIO, IIaMs ra30BOil ropel-
KM HE JOJDKHO KacaTbCsl TOM YacTU CTEHKH MPOOHMPKH, OKOJIO KOTO-
poli HaXOIUTCS MOBEPXHOCTH >KUAKOCTH. [IpM mosiBIEeHMH HEepBBIX
MIPU3HAKOB 3aKUIaHus €€ clelyeT BBIHECTH M3 30HBI HarpeBa M ye-
pe3 3—5 ¢ cHOBa Harperb, MOBTOPSIS 3Ty ONEPALUIO 10 MOTYUYCHUS
HykHOro 3¢ ¢dekra. B npoTuBHOM cityyae B pe3ysibTaTe BHE3AIHOTO
BCKUIAHMS COACPKUMOE IPOOHPKU MOXKET OBITH BHIOPOLICHO, a camMa
poOupKa — JIOMHYTh.
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Jlnst pas3nnoskeHusi TBEP/bIX BEIIECTB, COCTaB M CBOMCTBAa KOTO-
PBIX MaJIOM3BECTHBI, IPUMEHSIFOT U30THYThIe Ipooupku (puc. 18 6).
[Ipu BBICNICHUH KUJKOCTH WM BO3TOHKE B CPEJHEW 4YacTU TaKOM
IPOOHUPKH, CIIH €€ JIepKaTh HAKJIOHHO, KaK IOKa3aHO Ha PUCYHKE,
MOSIBJISIETCS JINOO KOHJIGHCAT, 100 JIecyOmMmar.

[IpoOupkwu 1st IEHTPUPYTUPOBAHKS IMEIOT, KaK MPABHJIIO, KOHU-
yeckoe THO (puc. 18 o). Mexannueckasi IpOYHOCTH TAKUX MPOOHPOK
0COOCHHO BaXkHa, M TIEpe]] Pa3MEIICHUEM UX B IICHTPUQYTe ClIeayeT
MPOOMPKHA BHUMATEIIEHO OCMOTPETh. Ha MX MOBEpXHOCTH HE JIOIKHO
OBITh IApaNVH, NSTCH, BO3AYIIHBIX BOJIOCKOB H T. II.

2.3. [IpomeleasiKu, 3Kcukamopbl u cocyddsl /bloapa

IpoMBbIBaJIKH — 3TO COCY/bI, MTO3BOJISIOIINE HANPABUTh TOH-
KYIO CTPYIO HJIKOCTH Ha 0CaJIOK JIJIsl €0 MPOMBIBKU Ha (QUIIBTPE UITH
JUTSI €70 CMBIBAHHSI CO CTEHOK CTakaHa win (puimbTpa (puc. 19).

Puc. 19. Ilpomvianxu:
CMEKNAHHAA CO WAUPOM (@), ¢ pe3uHOo801l NPOOKOL
u mepmousonayueti eopaa (6), ¢ pesurogotl epyweli (8)
U NOIUIMUNIEHOBAS (2)

[Ipu ncnonb30BaHUM MPOMBIBAJIOK THIIOB @ U O B KOPOTKYIO
TPyOKy TeM HIM WHBIM CIIOCOOOM BIYBAarOT YHCTBIA BO3IYX IS
co3/aHusi U30BITOYHOTO AABICHUS B COCYJE, NP STOM H3 CY)KCH-
HOTO KOHIIA JJTMHHOHM LIEHTPaJbHOU TPYOKH BBEIOpACBHIBACTCS CTPYS
KUAKOCTH. OOBIYHO Ha KOPOTKYIO TPYOKY JUIsS BAYBaHUS BO3IyXa
HaJIeBalOT PE3MHOBYIO TPYIly WM PE3NHOBYIO TPYOKy, MO KOTO-
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poil mocTymnaeT YMUCTBIH BO3ayX. [IpUMEHSIOT U pe3nHOBYIO TPyIIY
CO CIeHUaNbHBIM KJIallaHOM, OJETYIO MPSIMO Ha TOPJIO KOJIOBI C He-
OonbiM oTBepcTUEM (puc. 19 ).

[Hupoxoe pacripocTpaHeHNe MOITYyYUIN TPOMBIBAJIKU U3 TIOJINMEp-
HBIX MaTepualnoB (puc. 19 ¢). Cxumast pyKoH 37aCTUYHBINA OaIoH Ta-
KOH MPOMBIBAJIKH, MOYKHO MOJTyYUThb CTPYIO JKUAKOCTH HY>KHOW CHJIBI.

IKCHKATOPBI — TOJCTOCTEHHBIE CTEKJIIHHBIE W U3 MOJIUMEp-
HBIX MAaTEPHAIOB COCYABI ¢ MPUILTH()OBAHHON KPBIIIKOH Il BHICYILIHU-
BaHUS M XpaHEHUs BEILECTB, JIETKO MOMIOMIAIOIINX BIIary U3 BO3AyXa.

Bce skcukaropsl uMeroT neppopupoBaHHbIil (aphopoBbIid TUCK
3, TIOKPBITHIM ¢ OJJHON CTOPOHBI Ta3yprlo. Ha aucke pazmemarorcs
COCy[bl 6 C BHICYIIMBAaeMbIMH BemiecTBaMu (puc. 20 a, 6). DKCUKato-
pBI oapasaenstoT Ha skcukaTopsl Lleibnepa (puc. 20 a) u Bakyym-
sKcUKaTopsl (puc. 20 6).

Puc. 20. Oxcuxamop Lleiidnepa (a),

CMEKISIHHBLI 8aKYYM-9KCUKamop (6), sKcuxamopwvl u3 noaudmuiena (8)
U ¢ YNIOMHAIOWUM PE3UHOBLIM KOAbYOM (2). Cmanbroe 3anoproe
npucnocobnenue (0): 1 — kpviuxa,; 2 — kopnyc;,

3 — nepghopuposannviii papghoposwiii kpye; 4 — ocyuiumens,;

5 — saxyymnblil Kpawu, 6 — gblcyuiugaemoe 8eujecmao
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Ocymmutens 4 BHOCAT B 9KCHKATOP B YallKaX, a HE HACHIMAIOT
ero Ha AHO. OCyIIHMTENb CIEAYEeT MEHITh HE peke OJTHOTO pasa B Me-
csn. Eciu B 9kcHKaTOp CTaBAT ropsYue YallKy WM TUTIIU, TO KPBIII-
Ky HEOOXOJMMO B TeUeHue 5—15 ¢ HEeMHOTO CIBUTATh BIPABO-BJICBO,
MIPIKUMAst €€ K KOPITyCy, TOT/a HarpeThlid BO3IyX CMOKET BBIUTH U3
aKcuKaropa. MHave KphIIIKa MOXKET MPUITOIHSATHCS, COCKOIB3HYTh H
pa3outbes. [locne ABYX-Tpex JABMIKEHUH KPBIIIKK €€ OKOHYATEIIBHO
nputupatoT. [Ipu ocTeIBaHMN BO3ayXa BHYTPH DKCHKATOpa CO3AaETCS
HEOOJIBIIION BaKyyM, U KPBIIIKA JIEPIKUTCS OYCHB TUIOTHO.

Baxyym-sxcuxamoput (puc. 20 6 — &) IO3BOJISIIOT OBICTPEE U MOJT-
Hee YJallsiTh BJIAry U3 BHICYIIMBAEMOr'O BElleCTBa. B HUX, Kak mpaBu-
JI0, BBIICPIKUBACTCS B TEUCHUE CYTOK MPEebHOE OCTATOUYHOE JIaBJIe-
Hue He 6onee 50 Topp (6,7 klla). IIpu xoporiem numde 1 npaBUILHO
BBIOpPAaHHOM CMa3Ke JaBJICHUE B BaKyyM-OKCHKATOPE MOXKET OCTaBaTh-
Csl B TEUEHHE CYTOK TPH MEPHOANIECKOM (IBa-TpH pasza) BKIIOUYCHUN
BOJIOCTpYHHOTO Hacoca Ha ypoBHe 15-20 Topp (e Boimie 3 klla).

UTOoOBI CHATH KPBINIKY BaKyyM-dKCHKATOpa, CHaudaja HaJo
BITYCTUTh B HETO BO3JyX, OCTOPOXXHO MPHOTKPHIBAsK KpaH J, MHAYC
CTPYsl BPBIBAIOILIETOCS BO3/1yXa MOXET pa3dpocaTh BHICYIICHHOE Be-
miectBo. [locie 3TOro KpellKy CHUMAIOT TaK ke, Kak U B 9KCUKATO-
pe Uleiionepa.

BakyyMm-3kcuKkaTop, U3roTOBJICHHBIA U3 MOJIMMEPHBIX MaTepua-
noB (puc. 20 6, 2), UMeeT MOJMTPONUICHOBBIN KOPITYC U MPO3PAUYHYIO
BBICOKYIO KPBIIIIKY M3 TOJUKapOOHATa ¢ IByMsI TyOycaMu B BEepXHEH
v OOKOBOW YacTU KPBIIIKU, KOTOPAasl, KaK U 'y CTEKJITHHBIX 3KCHKa-
TOpOB, MpunUIH(OBaHa.

Cocyas! [Iproapa (puc. 21 a, 6) u Beiinroasaa (puc. 21 g) —
ATO JIBYXCTCHHBIC M MHOTOCTEHHBIE COCYJbl C BaKyyMHUPOBAaHHBIM
MIPOCTPAHCTBOM MEXKJy CTCHKaMmH. X TpPUMEHSIOT Ui XpaHCHHS
JKUJIKUX Ta30B. UTOOBI 3allIUTUTh COCY/ABI OT TEIUIOM3IIYYCHUS, UX
BHYTPEHHHUE CTCHKH MOCEPEOPEHBI WM MOKPBITHL Me/bl0. B cocymax
Hproapa u BeliHronpaa TemiooOMeH OCYHIECTBISCTCS MpaKTHUe-
CKHM 3a CUET JIyUYEHCITyCKaHUsl U TEIUIONMPOBOAHOCTH BIOJIb CTECHOK.
Jist yMEHBIICHUS CTETICHH UCTIApsIeMOCTH KHUJIKOTO T'a3a COCY/IbI Jie-
JIAKOT TPEXCTEHHBIMU (CM. puc. 21 6) u MHOTOCTEeHHBIMU. VX u3roras-
JIUBAIOT U3 TEPMOCTOMKOTO CTEKJIA WIIH U3 METaJljIa.
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Puc. 21. Cocyow /[vioapa (a, 6), Betinconvoa (8), mpyoxu (2)
u cugon [Jvroapa (0): 1— npobka; 2 — cocyod [vroapa;
3 — mennouzonayus, 4 — kopnyc, 5 — neHonIacmosas onopa

CrexsiHHBIE cocy bl J{proapa yCTaHABIMBAIOT B IJIACTMACCOBOM
kopryce 4 (cM. puc. 21 a), MeXIy CTEHKaMH cocyJa U KopIryca pas-
MEINAIOT TOPPUPOBAHHBIA KapTOH 3 (IOPOJIOH, BOMIIOK MK POOKO-
BYIO KPOIIIKY), 2 HIKHIOIO YacTh COCY/Ia OIMPAOT Ha MIEHOIIACTOBYIO
WJIM PE3UHOBYIO IPOOKY 5 ¢ HEOONBIITNM OTBEPCTHEM IT0 LIEHTPY.

[Mepen 3amonHeHHEM KHUIKUM Ta30M cocybl [Iproapa J0IKHBI
OBITh COBEPIIIEHHO CyXHUMH, HHaUEe BO3MOXKEH B3pbIB cocyia. CHavana
B HUX HAJIMBAIOT HEOOJIBIITIOE KOJIUIECTBO JKHUJKOTI'O rasa u ayT, Kor-
Jla MBIDKEHUE KUIKOCTH Ha THE COCYyIa IPEKPATUTCS. 3aTeM JIETKIMH
KpYrooOpa3HbIMHU JIBHKEHHSIMHU COCYJIa OXJIAXIAIOT BCE €r0 BHYTPEH-
HUE CTeHKH. TOJBKO MOCcIie 3TOr0 OCTOPOKHO MPOBOJIAT JIANIbHEHIIIee
HAITOJIHEHHE COCy1a.

JIJISI NepeIMBaHnd XKHUJIKUX TI'a30B Ha He6OJ'II)H_II/Ie pacCcTosAHuA
npuMeHsoT TpyOku Jlproapa (puc. 21 2). [lepenuBaroT ®Kuakwii a3 u3
OJTHOTO COCyJa B IPyroi mpu momMotu cudora. OIHAKO TIPH UCITOTb-
30BaHHMU OOBIYHBIX CH(OHOB TEPsIETCS MHOTO ra3a, a CU(OH BO Bpe-
M TEPCIMBAHUA CHAPYKH ITOKPBIBACTCA TOJICTBIM XJIOIIbEBUHBIM
CJIOEM CHETa. HOBTOMY JJId IEPEJIMBAHUA KUJAKUX Ta30B INPHUMCHS-
toT cudonbl Jptoapa (puc. 21 9). Takol cudoH npeacTaBiseT codoi
JMIBYXCTCHHYIO BaKyyMHPOBAaHHYIO U MTOCEPEOPCHHYIO U3HYTPH TPYO-
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Ky. Tak Kak BHYTpEHHsIsI TpPyOKa OXJIa)XXIaeTcsl, a HapyKHasi OCTaeTCs
TETUION, AJISl CHATHUSI HANPSDKEHUH M3-3a CXKAaTUSl BHYTPEHHEH TpyOKH
B FOPHU30HTAJIBHOM YacTh cU(OHA JIEeNAI0T pacliupeHre, B KOTOPOM
BHYTPEHHIOIO TPYOKY BBITTOJTHSIOT B BUJIE CIIUPAJIH.

2.4. KpaHbl, 3a%cumsl U KanJjieys1o08umesu

Kpaunsl. [IpocTeie mpoOKoBBIE KpaHb! OJJHOXOI0BBIE 1 MHOTOXO-
JIOBBIE TIPHUBENICHBI Ha prc. 22. KpaHbl Takoro THMAa MOTYT OBITh CTe-
KJISTHHBIMU (puC. 22 a — 6) u ¢ pTopormacToBoil mpookoii (puc. 22 2).
UToOBI 3HATH HAIIPaBJICHUE OTBEPCTHS B MPOOKE KpaHa, HA €T0 Pyd-
K€ JIearoT I JINOO OJMH KOHEI[ PYYKH CYXKaloT B BHJE yKa3aTe-
ms1. OTBepeTre B TPOOKE KpaHa HE TOJDKHO OBITH OOJBIIIE OTBEPCTHUS
B MIPHUIUIABJICHHBIX TPyOKaX, WHa4Ye B TeJle MPOOKU oOpa3yeTcs: BHY-
TPEHHU KapMaH, TJe CKaIUIMBaeTCsl CMa3Ka M TPsi3b, yBEITUIHMBAIO-
1€ BO3MOXKHOCTh ITPOTEKAHUS KpaHa.

Puc. 22. IIpobrosvie kpanvl: cmekisHHble 00HO- (a), 08yx- (),
mpexxodosvie (8) u ¢ pmoponniacmosorl npooKol (2):
1 — npobka uz pmoponnacma; 2 — wauba;
3 — eatika uz pmoponnacma, 4 — HapesHoll KOHeYy NPoOKU

[TpoOxoBBIE CTEKIISTHHBIE KPaHbl TPEOYIOT TIIATEIHHOTO CMa3bIBa-
Hus npunuM(pOBaHHBIX TTOBepXHOCTEH. [lepen cMa3piBaHNeM oUHIIa-
10T OT OBEPXHOCTHBIX 3arps3HeHI My Ty (BTYJIKY) U TPOOKy (KEpH),
ocJie 4ero ux HarpesatoT a0 Temriepatypsl 3040 °C. Cma3Ky HaHOCST
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Ha MPOOKY AEPEBSHHON WIIM CTEKISIHHOM MalOYKON TOHKMMH KOJIbLa-
MH 110 OKPY>KHOCTH CEpEIMH BEpXHEH 1 HIKHEH MoJoBUH poOku. Oda
KOJIbIIa CMA3KH COCAMHSIOT TOHKOH MOJOCKOH CMa3KH B MecTe, Hanbo-
Jiee yAaJeHHOM OT KaHAJIOB MPOOKH. 3aTeM MpoOKy BCTABJISIOT B CJIET-
Ka Harperyro My(]Ty Tak, 4ToObl KpaH ObLT OTKPHITEIM. [locie sToro
C H)KUMOM HEMHOTO TTOBOPAYUBAIOT MPOOKY TO B OJHY, TO B IPYTYIO
CTOpOHY, HE 3aKpbIBas KpaHa. JIumib mocne Toro, Kak cMaska paBHO-
MEpPHO pachpeneuTcsi MeKAY NPUIUTM(GOBAHHBIMU HNOBEPXHOCTIMH,
HE OCTAaBJIsII HA OHOTO My3bIPbKa BO3AyXa, TPOOKY MOYKHO IOBEPHYTh
Kpyrom. B sTom ciydae kpan OyJeT MOJHOCTBIO CMa3aH.

B rotoBoM Kk ynotpeOieHuio KpaHe mpoOKy MPHUBSI3bIBAIOT IPOY-
HOW HHUTKOW K My(Te KpaHa, 4ToOBbl OHa HE MOTEPsIach BO BpeMs
xpanenusi. [IpoOku OT Apyrux KpaHOB MPUMEHSTH HE PEKOMEHIYeT-
Csl, XOTS Ha MEPBBIN B3I OHM MOTYT U IOAX0AUTh. HoBbie mpoOKku
HaJI0 3aHOBO MPUTHPATH K MyTe.

Kpanbl co crexnsHHOM My(TOH M (TOPOIIACTOBON MPOOKOH
(puc. 22 2) IpUMEHSIOT Tpu paboTe ¢ arpecCUBHBIMHU BELECTBAMM,
KOTJa HEAOIMYCTHMO HCIOJIb30BaHHE CMa3KH. Takol KpaH 3aKpbIBa-
eTcs 0e3 3aeaHusl U PHIBKOB, MOCKOJBKY (DTOPOILIACT UMEET OYECHb
HU3KUH KOAPPHULIUESHT TPEHHS.

3asKuMBI IPUMEHSIOT AJIS1 PEryJIMPOBaHUs TOTOKOB T'a3a U JKUJ-
KOCTH TI0 [IUTAHTaM U JJIs1 3aKperieHns NUT(OB. 3a)KUMBI AJIS [IUIAH-
roB TpuBeneHbl Ha puc. 23. TpaJULUOHHBIMHU SBISIOTCS 3a)KHMBI
l'opmana u Mopa (puc. 23 a, 6). Ans ucnoibp30BaHUsT BUHTOBOTO
3axuMa ['ohMaHa 1UTaHT 2 TOMEIAIOT MEKAY CpeJHel MOABUKHOM
IUTAHKOM M HMO)KHEH, KOTOPYIO 3aTeM 3alleJIKUBAIOT 3a cToiKy. [locie
9TOr0 BHHTOM OITyCKalOT CPEIHIO0 TIAHKY J0 HEOOXOIMMOro CiKa-
TUs nuiaHra. 3axuM ['odmana ynoOeH TeMm, YTO ero MOYKHO HaleTb
Ha IIJIaHT y)e cOOpaHHOTro MpuOopa, MpU STOM HET HEOOXOAUMOCTH
OCTaBJISITH CBOOOJHBIM OAMH M3 KOHIOB HuiaHra. [Ipu padote ¢ npy-
YKMHHBIM 32)KKUMOM Mopa KOHell [IJIaHra He0OXO0ANMO OCTaBIISITh CBO-
O0oxHbIM. 3akuM Mopa cHa0kaloT MHOTAA KPIOUKOM (cM. pHc. 23 6)
JUISL 3aKpeIuieHHs 3aKUMa B PACKPBITOM COCTOSIHUH. JTOT 3a)KUM
yCTaHABIMBAIOT HAa PE3MHOBBIX IIUTAHTaX OI0PETOK, OyThIIeH ¢ YUCTOM
BOJIOM, KOT/Ia Y dKCIIEpUMEHTaTOpa CBOOOJHA OJJHA PyKa M MPOCTOE
C)KaTHe 3a)KMMa MO3BOJIUT MOIYYNUTh HY>KHBIH MTOTOK JKUAKOCTH.
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Puc. 23. 3ascumor 0ns wnaneos: I'ogpmana (a); Mopa (6);
npysCUHHbIE (8, 2) U CIMAYUOHAPHBIE GUHMOGbLE (O, e):
1 — kprouok; 2 — pe3unoswiii uiiane

[IpyxuHHBIE 32KUMBI IPYTOil KOHCTPYKIWUHU TIPEACTaBICHBI Ha
puc. 23 6, 2. CranmoHapHbIe BUHTOBBIE 33KUMBI (pHc. 23 0, e), YKpe-
IUIsieMble Ha TAOOPaTOPHOM CTOJIE WM CTEeHJIE, TPUMEHSIOT Jisi 00-
Jie€ TOYHOM PETYINPOBKH IMMOTOKOB T'a3a WM KUIKOCTH.

KanJsieynioBurenab — mpocToe mpucrnocoOIeHne, MOHKaoIIee
YHOC C Ta30M, MPOXOISIINM Yepe3 KUIKOCTh, HITH C TapOM KHUTISAIIEeH
YKUIKOCTH, MEITKOUCTICPCHOM KHIKON (Da3sbl.

Hacanxy Keenpnams (puc. 24 a) npuMeHSIOT TIPH IPOCTOH TIepe-
TOHKE XHUJIKOCTeH. E€ BCTaBISFOT HUYKHUM KOHIIOM B IMPOOKY, 3aKPbI-
BAaOIIYIO TOPIIO COCYAA C KHUITAIIEH KUKOCTBIO, & U30THYTHIN KOHEII
MIPUCOEANHAIOT K XONOAUIbHUKY. Kamneynosurenn tumna 6 (puc. 24)
MMEIOT IUTH(OBaHHBIE TOBEPXHOCTH MY(PT M KEPHA, Yepe3 KOTOphIe
OHH COSTUHSIOTCS C TIEPETOHHOM KOJIOOH 1 XOJIOIUITHLHUKOM.

Ot yHOCa OpBI3T BCIIEHWBAIOUIEHCS TPU KHUIIEHUH >KUIKOCTH
XOpOIUIO 3aIlHIIaeT Kanieyrogumens Paiimmatiepa (puc. 24 6) u Ka-
IJICYJIOBUTENb C HAacaaKou (puc. 24 2). B xadecTBe HacaaKu MpuMe-
HSIOT HeOOIbIINE 00Pe3KH CTEKIITHHBIX TpyOouek 1 kKonbla Pammra,
MIPEICTaBIIAIONINE CO00H mycToTeNbIe (hapOpOBhIe HITH CTEKIISTHHBIC
LIWJIAHIPUKH, BEICOTa KOTOPHIX paBHA AHAMETPY.
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Puc. 24. Kanneynosumenu: nacaoxka Kvenvoans (a), pupmor «Aldrichy
(CILIA) (6), Paiimmatiepa (8), Hacadounwiii (2), 30HmMuuHbL ¢ cugornom (0)

2.5. CugpoHbl, nepexodHblie mpy6Ku, A/10HHCU,
wughvl, cmeKAssHHbIe MpPYy6KU U KANUAASPbI

Cudonsl cirykaT 11 IepeTMBaHus JKUAKOCTH U3 OJJHOTO COCyia
B IPYTOii, KOT/1a OOBIYHOE TTepeMeIeHIe BEIIeCTBA 10 TEM MU WHBIM
MIPUYUHAM HEBO3MOKHO.

B cudone Befinrompaa (puc. 25 a) mepenmBaeMas >KHIKOCTb
MIPUBOJUTCS B JIBWKEHHE MPH TIOMOIIM C)KaTOTO BO3/1yXa, MOoJaBae-
MOTO 4Yepe3 KpaH B CIMBHYIO TPyOKy 3, IEHCTBYIOIIYIO KaK WH)KEK-
top. Ilocne Toro kak cuoH 3amoTHEH, CKATHIA BO3AYX OTKIIFOYAOT.
B cudone tuna «mononoms» (puc. 25 6) JKUAKOCTh BCACHIBAETCS O
JIEBOMY KOJIEHY U3 COCY/Jla pE€3MHOBOM Ipy1ieil 4 U mepeaaeTcs B CJIUB-
HyI0 TpyOKy C KpaHOM. 3arlOJIHEHHBIH CH(OH HCIIONB3YIOT TI0 MEpe
HEOOXOMMOCTH.

UroOb! 3anoiaHuTh cupoH Murtuepiauxa (puc. 25 ), Ha KOHeI[
TPYOKHM HaJI€BAIOT PE3WHOBBIN IIJIAHT M MPUCOEAUHSIOT €ro K BOJIO-
CTpyHHOMY Hacocy, KOHEIl TpyOKH 2 OMyCKaloT B MEpeTMBaeMyIO
xuakocts. Korma monx neiicTBueM BakyyMma KHJIKOCTh JIOCTHTHET
1/2 BBICOTHI cpefHel TPyOKH, Ha TPyOKe 3 OTKpPBHIBAIOT KpaH U TOT-
4ac e OTCOeANHAIOT TPYOKY OT BOJJOCTPYHHOTO HAacoca, He OCTaHaB-
nuBas ero pabotsl. [locie TOoro kKak KHUAKOCTh MOTEKJIa 0 CU(OHY,
TpyOKy 2 TIOTpy>KatoT B COCYJI 10 HY>KHOTO YPOBHSA. AHAJIOTMYHO 3a-
psDKaroT CUGOH IPH ASKAHTAIIUN pacTBOpa ¢ ocanka (puc. 25 2). B cu-
(hone ¢ BopoHKOH (puc. 25 0) TpyOKy 2 MOTPYKAIOT B COCYJ C TIepe-
JIUBAEMOW JKHMJIKOCTBHIO TPH 3aKPBITOM KpaHe CIMBHON TpyOkw 3
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Y 3aMOJIHSIOT CH(OH MepeinBaeMoi KHUJIKOCThIO Uepe3 BOPOHKY J.
[Mocne 3anonHeHus cuoHa KpaH OTKPBIBAIOT U MIEPEIIUBAIOT HYKHOE
KOJIMYECTBO XKUJIKOCTHU. [lepesr OTKPhITHEM KpaHa HUKHIOKO YacTh BO-
POHKH 3aKpBIBAIOT PE3MHOBOM MPOOKO 6 WK, BBIHYB BOPOHKY, 3TOH
MPOOKOM 3aKPHIBAIOT TPYOKY.

i~

.t ol
= e
o

a 2 4 &

Puc. 25. Cugponer: Beiineonvoa (a), «mononoavy (6), Mumuepnuxa (8),
dexanmupyrowuil (2), ¢ éoponxotl (0): 1, 2, 3 — mpyoxu,
4 — pesunosas epyuia; 5 — eoponxa; 6 — npobka

CuoHbBI U3roTaBIMBAIOT U3 CTEKJIA U IMOJIMMEPHBIX MaTEpUaIoB
(TONMMATUIICH, TONUIIPOITUIICH, PTOPOILTACT U IIp. ).

[epexoanbiMu TPYOKaMu, WIH aAaNITEPAMU, HA3bIBAIOT TPYO-
KH cO numdaMu Ui COSJAMHEHUS Pa3INYHON XUMHUYECKOUW TOCY/IbI
ipu cOope TOH Wil MHOH yCTaHOBKU. TpyOKHU ¢ OOKOBBIM HAKJIOHHBIM
oTpocTKoM (puc. 26 a, 6) MoNy4niIn Ha3BaHUEe Hacaaok KiaiizeHa.
Wx ucmonb3yroT B Tex cirydasx, Korjaa Het koo Kiaiizena.

B tpyOky (puc. 26 @) BCTaBISIIOT TEPMOMETP VISl KOHTPOJIS TEMIIepa-
TYpBHI 1apa, TpyOKy 2 MPUCOSTUHSIOT K XOJIOAUILHHKY, a CaMy HacaKy
3aKPETUIIOT TIPH TIOMOIIHM IUTH(a B TOPIIOBUHE KPYTJIOJOHHOW KOJIOBI.
Hacayka Tumna 6 Hy»Ha Jij1sl BAKYyMHOU TIEPETOHKH: B TPYOKY BCTaBJISFOT
KaImuIsip, 00eCTICUYMBAIOIINI CTIOKOWHOE KUTICHHE JKUJIKOCTH.

Ecnu y uccrnenoBarenss HET ABYXTOPJBIX KOJO, a €CTh TOJBKO
OJTHOTOPJIbIE, TPUMEHSIOT TIEpEXOAHUK TuNa 6 (puc. 26). TpyOka ciry-
JKUT JIJIS1 3aKpeTUIeHUsT 00paTHOTO XOJIOAMIIbHIKA, a TpyOKa 2 — yis
YCTAaHOBKU JeNUTeNbHOM BopoHKW. Korma st cuHTe3a BemiecTBa
HY’KHa MeIllajKa, €¢ 0Ch MPOITyCKAIOT uepe3 TpyOKy, a 0OpaTHBIH X0-
JIOJTMITBHUK WK JPYTYIO IETaNb 3aKPEIUIIOT B TPyOKe 2.
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Puc. 26. Hacaoxu: Knaiizena (a, 6),
¢ 08yMms (8) u c mpemsi (2) eoprosunami, 36e30000pasnas (0):
1, 2, 3 — mpybru; 4 — KoHyc

Tpexropibie KONOBI BIIOJHE MOKET 3aMEHUTHh OOBIYHAS OIHO-
ropias ¢ HacamKoW THUMA 2. 3Be3J000pa3HYI0 MEPEXOIHYI0 TPYOKY
(puc. 26, 0) UCTIOTB3YIOT TSI OJHOBPEMEHHOTO BBEJCHUS B PCaKIIH-
OHHYIO KOJIOY ABYX KUAKUX PEareHTOB B Pa3HBIX COOTHOIICHHUSX.

K mepexonHpIM TpyOKaM IpHHAIIEKAT TAKKE W AIOHXKH pas-
HOU (DOPMEL.

AJIOHKH — W30THYTBIE CTEKJISTHHBIE TPYOKH, 1O KOTOPHIM KOH-
JIEHCAT ToTaIaeT U3 XOJOMWIbLHUKA B TpueMHUK (puc. 27). IIpocroit
anomx (puc. 27), Kak U Bce ApyTHe, MPUCOSTNHSIIOT K KOHITY XOJIO-
TUTBHUKA 6, HA3bIBAEMOMY (opuimocom, TOCPeCTBOM My(PTHI /.

DopIITOC NOKEH BXOJIUTh B aJlOHX Ha 2—3 cMm. Ecnu neperos-
Ky TpeOyeTcsi MPOBOINUTH MO BAKYYMOM C OJJHHM IPUEMHHUKOM JTHC-
THJLIATA, TO IPUMEHSIOT AOHXX ThTa 6. BOKOBO# OTPOCTOK Takoro
ANOH)Ka TPUCOCTUHSIOT K BOJOCTPYWHOMY HACOCY WM BaKyyMHOMN
CUCTEMe, a Ha KepH 3 HaJeBalOT IPUEMHUK.

[Ipu GpakImmOHNPOBAHHON BAKyyMHOW TIEPETOHKE K AIOHXKY
MIPUCOENHSAIOT PacIIpelenTelh KOHeH caTa («mayk») 4, Ha KOHIIBI
KOTOPOTO HAJEBAIOT NMPOHYMEPOBAaHHbIE NMpHeMHUKH J. KommaecTBo
OTPOCTKOB «ITayKa» MOXKET KOJe0aThCsl OT JABYX JIO TSATH U OOIb-
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1Ie B 3aBUCHMOCTH OT 4Hcia oTOMpaeMbIX (pakuuii (puc. 27, g, 2).
«[layk» momkeH cBOOOJHO BpamaThes Ha nuinge anomxa 6e3 norepu
CTETEHU Pa3psKEHMsI B yCTAHOBKE MPU BaKyyMHOM ITeperoHke.

Puc. 27. Anownotcu: npocmoti (a), 011 8axyymuoi (6)
u ¢ppakyuontol (8, ¢) nepeconok: 1 — mypma;
2 — ompocmox 0151 nPUcoeOUHeHUsl 6aKyymM-Hacocd, 3 — KepH;
4 — pacnpedenumens KoHOeHcama (nayk);, 5 — npuemHuxu
KOHOeHcama, 6 — KOHely X0I00UIbHUKA (popuimoc)

Mlnugsl. CrexnsgHHble TUTMGBI — 3TO TUIOTHOE COCIUHEHUE
JBYX CTEKJISIHHBIX U3CIHU C MPUTEPTHIMH, MPUILTAPOBAHHBIMH T10-
BCPXHOCTSMMU.

Paznuunble Buabl nutndos npuBeneHs! Ha puc. 28. [nud cocro-
uT U3 MyQtel / (puc. 28 @) nim BopoHkH nnuda u kepHa 2 (KOHyca
nutda). YtoOb! 3aKkpenuTh KepH 1 My(Ty, K HX TpyOKam mpHanBa-
10T «yCUKW» 3, Ha KOTOpPbIEC HAJIEBAIOT PE3HHKY 4 HIIH MPYKUHKY.

Puc. 28. llInugor: obviunvie (a), 3arusuvie (0),
¢ mepmocmamupyrowetl pyoawxotl (8), cghepuueckue (2),
yurunopudeckue (0): 1 — mygma, 2 — xepu,; 3 — ycuxu,
4 — pe3unKa uu nPYICUNKA
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3anuBHBIE UGB! (pUC. 28 0) MPUMEHSIOT B TeX CIydasx, Koraa
0 YCIIOBHUSIM SKCTIEPUMEHTA HEMb3s Ha NITH( HAHOCUTH CMasKy. Toraa
B 9TOM KauecTBE UCIOJB3YIOT KHUJKOCTh, KOTOpas HaXOJUTCS B MPH-
oope. LLInusr MOTYT UMETh TEPMOCTATUPYIOUIYIO pyOamKy (puc. 28 6)

Tpyoku u3 creka (puc. 29) HaXOIAT caMOe MIKUPOKOE TPUMEHE-
HUe B JJabopaTopHO npakTuke. OHK BCer/ia TOJHKHBI OBITH B Tabopa-
TOPHH B HEOOXOAMMOM KOJIMYECTBE U aCCOPTHMEHTE.

Puc. 29. Cmexnsannvie mpyoxu:
2a300meo0Hble (a — 8), /il COCYO08 ¢ Kunswell sHcuokocmoio (0, 8),
coedunumenvhule (2), mpounuxu (0), U-obpasnvie (e)

TpyOku mensT Ha ra300TBOAHEIE (pHC. 29 a — 6) U COCTUHHU-
TenbHBIC (pHUC. 29 2), Ha3plaeMble «OJHBaMMU». TpyOKH THUIIOB 0 — e
MOTYT BBITIOJNHATH (DYHKIIMUA KaK Ta300TBOJHBIX, TAK U COCIUHU-
TeNBbHBIX. ['a300TBOIHBIC TPYOKH LIS COCYJIOB, COJCPIKAIUX KHUIISI-
IIYIO JKUJIKOCTh, JOJDKHBI HIMETh Ha BHYTPEHHEM KOHIIE KOCOH cpe3
(puc. 29 6). B aToM cinydae Kamid KOHACHCHUPYIOIICHCS B KOHIIE
TPYOKH KUJKOCTH HE YBJIEKAIOTCS MOTOKOM Ta3a, a CBOOOJHO CTe-
KaloT 00paTHO B COCY]I.

CoenuHUTENBHBIE TPYOKH THIIA 2 MIPUMEHSIOT JUIS COCTUHCHUS
IBYX M 00Jiee CTEKISTHHBIX TPYyOOK paznmuaHoro aumamerpa. CoemuHe-
HUE ITPOBOJIST MPU TIOMOIIH DJIACTUYHBIX [MUIAHTOB

Kamuaasipel — TOHKHE CTEKJISIHHBIC TPYOOUYKH C BHYTPEHHUM
muamerpoM 0,5-0,8 MM n mumrHON oT 30 M0 100 MM ¢ oTHUM 3amasH-
HBIM KOHIIOM. OHU HYXKHBI JUIS ONIPEICIICHUs] TEMIIEPATyD TUIABICHHUS
BEIIIECTB, JJIsl OOJIETrYCHUS] PABHOMEPHOTO KHITCHHSI YKHIKOCTH IIPH €€
MEPEroHKE U B JIPYTUX OTEPAIHUsIX.
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2.6. [lenumesibHble U Kane/bHble 60POHKU,
amny/ivl U 6I0KCbI

JenurenbHble BOPOHKH — 3TO Y/UIMHEHHbBIC [UIHHIPUYCCKUC
WJIM TPYIICBHIHBIC COCY/IbI, IPUMEHSIEMBIC Yallle BCEro JJIs pa3jiese-
HUS HECMEIMBAIOUXcs xkuakoctei (puc. 30 a — ). TpyOka y nenu-
TEJILHBIX BOPOHOK MOKET OBITh KOPOTKOH M HECKOJIBKO yIUTMHEHHOM
B 3aBUCUMOCTH OT YCJIOBUH MCTIIOJIB30BaHMsI, HO TUAMETP TPYOKH 01~
JKEH OBITh TAKUM, YTOOBI )KHJIKOCTh B HEH HE 3aJICPIKUBAIIACK.

2

Puc. 30. [{erumenvuvie (a — 8) u kanenvHvle (2) 60OPOHKU
U cnocobwl 86e0etUst KANeIbHOl 60POHKU 8 KONOY ¢ HCUOKOCMbIO (0)
u meepovim (e) eewgecmeom: 1 — mpyoka, 2 — mepmocmamupyrouas
pybawka; 3 — ompocmox ¢ mygmou,; 4 — nopowiox; 5 — npooupka
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Bornbine nenutenbHbIe BOPOHKU YKPEIUIIOT MEKAY ABYMS KOJIb-
namu mrartuBa. HuwkHee KONbIo yIep:KuBaeT BOPOHKY C JKHUIKOCTBIO,
OHO MMEET HECKOJIbKO MEHBUIMH AWAMETp, YeM JUaMeTp BOPOHKH,
a BepxHee — OoNbIINA AuameTp. B 3a30p MeXIy BEpXHHM KOJIBLIOM
1 BOPOHKOH BCTABIISIFOT KYCOYKH PE3MHOBOTO IITAHTA MIIH TIPOOKH.

Hexoropele aenuTenbHbIe BOPOHKM CHA0XKalOT OOKOBOHM TpyoO-
kot / (puc. 30 6) mnst cOpoca U3OBITOUHOTO Taza M3 KOJOBI Mocie
CIIMBa B Hee HIKHEH OoJiee TSKeNon KHUIKOCTH, KOTrla CleAyeT U30-
JMPOBAaTh €€ OT BO3JCHCTBUS BO3AyXa.

[Ipy HEOOXOOUMOCTH AETHUTENbHbIE BOPOHKH MOTYT HMETh
oxnaxaaromyro (puc. 30 ¢) nnu HarpeBarolyro pyoamky 2. B oxmax-
JamolIylo pydamky depe3 TpyOKy 3 MOKHO, HampuMep, IOMECTHUTD
KalIMIly CyXOro JIbJia U alleToHa. Takue JenuTeIbHbIE BOPOHKH HYXK-
HBI JJIS1 pa3AeICHUS JIETKO JICTYUUX KHIKOCTEH.

KanenbHble BOPOHKH MMEIOT JUIMHHBIA KOHEL U chepHyecKyro
BepxHIO10 4acThb (puc. 30 2). OHHU cimyskaT IS JO3UPOBKH KHUIKOCTH,
BBOJMMON B PEAKLMOHHBIA COCYJ KAIUIIMHU WM HEOOJBLIMMHU TMOp-
nusiMH. YTOOBI MPUIIMBATE KHUIKOCTh U3 KalleIbHOW BOPOHKH B COCY/I,
HaJI0 CHaYasa MOJIHOCTBIO OTKPHITh KPaH, He 3a0bIB BEIHYTh BEPXHIOIO
npoOKy, IJIsi MOJHOTO 3aloJIHeHHsl IJIMHHOW TPYOKH YKHIKOCTBIO,
a 3aTeM y)Ke, IPUKPBIB KPaH, PeryIupoBaTh ee MOTOK.

Crnioco0 BBOJIa KamneabHOH BOPOHKH B KOJOY C TBEpIbIM Bellle-
CTBOM moKa3aH Ha puc. 30 e.

KaneasHHMIIBI — COCYBI AT )KUAKOCTEH, pacX0yeMbIX IO Ka-
wisM. B ogHuX KanenbHUIax HaOOpP KUAKOCTH B MHUIETKY OCYIIECT-
BIISIETCS! ITPH MIOMOLIIY PE3MHOBBIX OaTOHYMKOB (puc. 31 @), B Ipyrux
YKUJIKOCTh BBITEKAET MMPU HAKJIOHEHUH cocynoB (puc. 31 6, g), B Tpe-
TBUX — IPU OCIa0JIeHNH Ha)KUMa Naliblia Ha MUNeTKy (puc. 31 2).

Puc. 31. Kanenvnuywr ¢ nunemxamu (a, 2, 0)
u co crusHvlMu mpyoxamu (0, 8)
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BwmecTo pe3rHOBBIX OAJUIOHYMKOB Ha KOHEI] TUIIETKH MOXHO HAJCTh
PE3UHOBYIO TPYOKY JUTMHOM 4—5 CM, 3aKPBITYIO C OJTHOTO KOHIIA MPO0-
KOH WJIK 00pE3KOM CTSKJISIHHOM manouku (puc. 31 0).

AMIyJabl — 3amasHHbIE COCYJbI W3 CTEKJIA I COXPaHEHUS
TBEPIBIX BEIIECTB, KUAKOCTEH U Ta30B (puc. 32 a). ToacTocTeHHbIE
aMIyJIbl IPUMEHSIIOT JUISE XPAHCHUS COKMIKECHHBIX Ta30B. AMITYJIBI UC-
MOJIL3YIOT TAKKE ISl IPOBEACHUS PEAKIIHIA TIO]T TABJICHUEM.

TR

O 27 72 2ol ot
i XA

Puc. 32. Tonkocmenuas u moacmocmennas (a) amnyivl,
ux 3anonuerue 0obiuHbIM cnocodoom (0), nood eaxKyymom
unu 8 ammocghepe UHepMHO20 2a3a (8) u 3anaudanue amnyunl (2);
6: 1 — 6oponka, 2 — nepemsicka; 8: 1 — cocyo ¢ sHcuoKocmolo,
2 — nepexoonas mpyoxa, 3 — mecmo npunausanus, 4 — nampyoox,
2. 1-3 — nocredosamenvrocms cmaouil 3anau8aHust AMnYisl
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ATrpeccUBHBIC )KUAKOCTH, pasjiaralolirecsl Ha BO3/IyXe, 3arnanBa-
10T B TOHKOCTEHHBIE KPYTJIble CTEKJITHHbIE aMITyJIbl, KOTOpPbIE BBIIACP-
JKMBAIOT BBICOKOE JIaBJICHHE M3-3a cBOell cepuueckoit popmbl. Taxk,
amIrysia BMECTUMOCTBI0 5—10 MII, HaroJIHEHHAs )KUAKUM XJIOPOM, BbI-
nepskuBaeT Harpes 110 70 °C, uTo cooTBeTCTBYET AaBienuo B 1,9 MIla.

[lepen BCKpbITHEM aMIYJIbI C JIETYYEH KUAKOCTBIO HITH CHKHMIKEH-
HBIM Ta30M €€ CJIeQyeT OXJaJuTh, YTOOBI MOHU3UTH JIaBICHUE Mapa.
He6onpime aMmy bl TOTHOCTBIO pa3OUBaIOT MO )KUAKOCTHIO B COCY-
1e, TOe UX CoaepKUMoe Oy/IeT y4acTBOBATh B peakLu. AMITyIly pa3-
JaBJIUBAIOT CTEKJISIHHON MaJOYKON MM (PTOPOIIIACTOBBIM ITECTHKOM.
VY OonpIIMX aMITyJl BCKPBIBAIOT TOJBKO MaTpyOok. Ero HampesaroT Ha
paccrosHuM 1-2 cM OT KOHIIA, IPEABAPUTEIHLHO CMOYHB MECTO Hall-
pes3a Bonoii. Korma nmapanuna HaHeceHa, OOTUPAIOT MECTO Hajapesa
¢$uIbTpOBaNbHON OymMaroi M, HampaBUB OTKPBIBAEMBIM KOHEI] B CTO-
POHY OT Pa0OTAOIIETO ¥ HE HAKJIOHSSI CHIIBHO aMITyJly, IPaBOH pyKOi
OTJIaMBIBAIOT HAApe3 OBICTPHIM PHIBKOM B CTOPOHY, IIPOTHUBOIIOIOXK-
Hy0 HapanuHe. Eciau natpyOok UMeeT TOJICTbIE CTEHKH, TO K Lapamnu-
HE MPHUKACAIOTCSI PaCKaJICHHON JKeIe3HOH MPOBOIOKOM.

BckpriTHe amiyiibl ¢ UKcaHaIOM NIOKa3aHo Ha pHc. 32 2.

Qukcanansl — 3apaHee IPUTOTOBIIEHHBIE B CTPOTO OIpENEIeH-
HBIX KOJIMYECTBaX PEaKTHBBI, KOTOPbIC UCIIOJIB3YIOT ISl TIONTyYEHHS
pacTBOpoB HYKHOH KoOHLeHTpauuu. CHavajga HapyKHYIO MOBEpX-
HOCTB aMITyJIbl ¢ (PUKCaHAIOM TIIATENBHO POMBIBAIOT YUCTOM BOAOM,
a eCITM HY)KHO, TO U COOTBETCTBYIOIIMMH MOIOLIMMU cpeacTBami. [1o-
CJIe 3TOTO aMIlysly 7 BCTaBISIOT B BOPOHKY 3 M, OCTOPOXKHO ylapsis
0 0oek 4, pa3dMBaIOT THO, 3aT€M MPOOUBAIOT OCTPON CTEKIISTHHOM Ma-
JI04KOH 2 OOKOBOE yriTyOJIeHNe aMITyJIbl U Jal0T BO3MOKHOCTb COAEP-
KUMOMY BbITeUb. He M3MEHSS MOIOKEHHST aMITyJIbl, €€ POMBIBAIOT
Yyepe3 BepxXHee MPOOHUTOE OTBEPCTUE U3 MIPOMBIBAIKH YHCTOW BOAOM,
ynoTpeOIisist He MeHee YeM HMIECTUKPATHBIA 10 eMKOCTH aMITyJIbl 00b-
eM BoJbl. [IpoMBITYIO ammyny ynanusioT, a B MEpHYIO Koy 5 monu-
BalOT YUCTYIO BOAY 0 METKH.

Cyxoe comepxumoe (PHKCaHAIOB MEPEBOISIT B MEPHYIO KOJOY
aHanoruyHeIM oOpazom. Korma ammyna Oyzer pazdura, TO JIETKUM
MOCTYKMBAaHUEM M OCTOPOYKHBIM BCTPSXMBAHHUEM CYXO€ BELIECTBO
BBICHINAIOT B KOJIOY, & 3aTE€M aMITyJly IPOMBIBAIOT.
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BIoKcebI — CTEKIISIHHBIC COCYIbI C MPUILTA(OBAHHON KPBILIKOH,
MPUMEHSEMBbIE [UIsl XpaHSHHS ¥ B3BEIIMBAHUS KHUKHX U TBEPbIX Be-
LIECTB B HEOOJIBIINX KOIWYECTBaX, 00pa3noB 1 mpob (puc. 33).

Puc. 33. Brokcul odviunble (a) u muna «cobauxay (0)

[IpunumdoBanHbIe TOBEPXHOCTH OIOKCOB HE CMa3bIBAIOT BO H3-
OekaHue MOTaJJaHNsl CMa3KH B BEIIECTBO.

Ecnu Hy’>kHa BBICOKasi TepMETUYHOCTh, TO MPUMEHSIIOT OFOKCHI
C MPO3PayHbIMK OIJIABJICHHBIMHU IITH(aMHU.

B3BemBaHue JI0I0UEK MOCTE CKUTAHHWS WM MPOKATHBAHUS
po0ObI BElIeCTBA TPOU3BOIAIT B OrOKcax Tuia «cobdadkay (puc. 33 0).
[TpumenstfoT Takue OIOKCHI B T€X CIIydasiX, KOTJa OCTaTOK OT CYKHTa-
HUS WK IPOKAITUBAHUSI MOKET B3aMO/ICHCTBOBATD C BO3TyXOM H €T0
MIPUMECSIMH.

2.7. X0/100unvHUKU

X0/10iMIBHUK — 3TO TPUOOP U KOHJACHCALMU Tapa IpH Io-
MOIIM OXJAKAAIOLUIEH Cpepbl, Yalle BCEro BOABL. XOJOJMIbHUKH
yCTAaHABIUBAIOT JMOO HAKJIOHHO, KOTIJa HYXXHO cOOpaTh KOHIEHCAT
B IIPUEMHHUKE, JTM00 BEPTUKAIBHO Ul BO3BpaTa KOHJEHCATa B KOJIOY
C KUITALICH )KUAKOCTBIO. B 3TOM cilydae X0n0JUIbHUK HA3bIBaIOT 00-
patueiM. Ecniu Temnepatypa 3aTBepAeBaHUs KOHACHCATA BBILIE TEM-
NepaTypbl OXJIaKAAIOUIEH BOJBI, TO B XOJOJWJIBHHUK MMOJAIOT Harpe-
TYIO B TEpMOCTATE BOLY, IPEIOTBPALIAIOLIYI0 HAMEP3aHUE KOHCHCa-
Ta BO BHYTpeHHEH TpyOke XxonommisHuKa. Ha puc. 34 mpencTaBiieHs
HanOoJiee YacTo UCIOJIb3YyEMbIE XOJIOIUIbHUKH.

55



Puc. 34. Cmexnannvie xonoounvnuku: Betieens — Jlubuxa (a),
Annuna (6), Becma — I'paxema (2), Jumpoma (0), @pudepuxca (e),
MAHSEHYUATLHBIL 8600 B00bI 8 XOI0OUTLHUK (JiC)

I[IpsimoTouHbIii X010AWILHUK Beiireas — Jlubuxa (puc. 34 a)
obu mpemioken B 1771 r. K. Beiirenem u 3atem HCIOnb30BaH
1O. JIubuxom. DTOT XOJOJWUIEHUK OOBIYHO MPUMEHSIOT JUIS Tepe-
TOHKHM JKHJKOCTeN ¢ Temmneparypoil kunenus ot 100 go 150 °C. Xo-
JOJMIIBHUK WUMEET OXJIKJIAIONIYI pPyOaliKy OTHOCUTEIBHO O0O0ib-
moro jauametpa. Kosdduiuent temmooOMeHa st XO0JI0IUITBHUKOB
Beiirens — Jlubuxa amunowt ot 300 mo 1000 MM u3mensiercs ot 105
10 35 Br/(M*K), T. e. yMeHbIIIAeTCSA ¢ YBEIWYCHUEM JUTHHBI XOJIO-
mibHUKa. [lodToMy 11e51eco00pa3HO NPUMEHSITh BMECTO OJTHOTO
JUIMHHOTO XOJIOJIMJILHUKA 7B XOJIOIMIIBHUKA MEHBIIIUX Pa3MEPOB.
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XonomuneHuK Beiirens — JInOuxa MOKeT BBITOIHAT QyHKIMN
1 BO3AYIIHOTO XOJOJWJIBHUKA, €CIIU €r0 PACIOJIOKUTh BEPTHUKAIb-
HO M Nap BBICOKOKMILIICH KUIKOCTH HAlpaBUTh B pyOallky uepes
BEPXHHI OTPOCTOK, a U3 HWHKHETO 0TOMpaTh KOHeHcaT. B pesynbrare
pasorpesa B LEHTPaJbHON TpyOKe BO3HHKHET HEMPEPHIBHBIN BEpTHU-
KaJIbHBIM MMOTOK XOJOJHOTO BO3Ayxa. B aToMm ciydae Hamboiee >3-
(hEeKTHBHBI XOJIOJMIBHUKH ¢ O0Jiee IUPOKOH HEeHTPaIbHOMN TpYOKOH 1
BO3MOXHO MEHBILIUM JTUaMETPOM OKpY>Karoleil e€ pyoarku.
IlapukoBplii X0J0AWILHUK AjutnHa (puc. 34 0) sBiseTcs Tu-
MUYHBIM OOpaTHBIM XOJIOAWILHUKOM. biaromapst Gonpiueii moBepx-
HOCTH OXJIQXACHUS XOJOAMIBHUKU AJUIMHA KOpO4Ye XOJIOAMIIbHH-
koB Beiirenss — JIubuxa. Yepes 1mapuKOBBIN XOJIOAUIBHHUK YJI00HO
BCTaBJIATh OCh MEILIAJIKH, BBOAUTH B PEAKTOP PA3JINYHBIE BEILECTBA,
XOPOILO CMBIBa€MbIe B KOJIOY KOHIEHCATOM M TOAOTPEBAEMbIE WM.
OOBIYHO YHUCIIO MAPHUKOB Y TAKUX XOJOJMIBHUKOB KOJeOIeTcs oT 3
1o 8. o a¢pexTHBHOCTH B KauecTBE OOPATHOTO XOJIOIMILHUKA XO-
JOJUIBHUK AJITMHA yCTYNaeT XONOoAWIbHUKY [umMpoTta (puc. 34 2),
BBIJICPXKUBAIOLIEMY 3HAUNTEIbHBIE TIepenaabl Temnepatyp. Bo n3be-
KaHue 3axJ1e0bIBaHMs, KOT/Ia KOHACHCAT He YCIeBaeT CTeKaTh 00paT-
HO B KOJIOY C KHILIICH XHIKOCTHIO, OOPaTHBIM IAPUKOBBIA XOJIO-
JWIBHUK YCTaHABIMBAIOT B HAKJIOHHOM IOJIOKEHUH, HO HAKJIOH HE
JIOJDKEH OBITh CITUILKOM OOJIBIIMM, YTOOBI KOHACHCAT HE CKAIIHBajl-
cs B mapax. CkomieHne KOHAeHcaTa MPUBOANUT K YMEHBIIECHHUIO d(-
(hEeKTHBHOM OXJTaXXIAIOIIEH TOBEPXHOCTH XOJIOAUIbHUKA.
Xoaoauasuuk Becra (puc. 34 6) uMeeT oxnaxIaromyo pyoar-
Ky HEOOJBIIOro IuamMeTpa, OJIM3KO PAacHoI0KEHHYIO K LEHTPaIbHOM
HECKOJIBKO M30THYTOH TpyOke. OH Oosiee MPOU3BOJUTENCH, YEM XO-
nonuibHUK Betlirens — JluOuxa. B oHUX 1 TeX e yCIOBUSAX Tepe-
TOHKH KHMJIKOCTH XOJIONWIBHUK Becta mMeeT BABOe OONBLIMK KOA(]-
(¢uIHMeHT TeroooMeHa, YeM NpAMOTOUHBIN. Takoi xe 3 PeKTHBHO-
CTBIO 00JIajaeT CIMpaibHbIN X0noaAnIbHUK ['paxema (puc. 34 0). Ero
WCTIONB3YIOT ISl KOHACHCALIMY Tapa JIETKOJIEeTy4nX Kunkocteid. Oda
XOJIOAWIbHUKA 33JIep)KUBAIOT BO BHYTpEHHEH TpyOKe YacTh KOHJEH-
cara ¥ [03TOMY MaJio IPUTOAHBI AJ1s1 PPaKIHOHHOHN MEPEroHKH.
Xoaopuasuuk Jumpota (puc. 34 2) pekoMeHIyeTcs B KauecTBe
oOpaTHoro xonoaunbHuKa. OH UMeeT HanboJee BHICOKUH Ko duiu-
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eHT Teroobmena, gocturaroniuii 120 Br/(m?-K). Ero He ucmonb3yor
11 PPaKIMOHHOM MTEPEroHKH KHUJIKUX CMecel n3-3a OOJBILOro razo-
BOro 00beMa 1 CIOCOOHOCTH 33€PKUBATh B HAKIIOHHOM TIOJI0KEHUH
MHOTO KOHJIEHCaTa.

Xoaoquasauk @punepuxca (puc. 34 e). B 3ToM x0101MIIbHU-
Ke Map OMBIBAaeT 3MEEBUKOBYIO TPYOKY ¢ IPOTOYHON BOJON M CTEHKH
BHYTPEHHEH MIMPOKONW LMUIMHAPUIECKON TPyOKH, CHAPYKH KOTOPOM
Te4eT BOJa, MOCTyMarouasi U3 3MeeBUKa. JTOT XOJOAWIBHUK C UH-
TEHCHBHBIM OXJIQKJCHUEM Tapa SIBISAETCS B CYLIIHOCTH KOMOMHAIH-
eil xonoaunpHuKoB Belirenst — JIlubuxa u Jdumpora. OH oueHb 3-
(dexTuBeH A QpaKIMOHHON MEPErOHKH KHUIKUX CMECeH, T. K. B HeM
KOHJIEHCAT MPAaKTUYECKH He 3a7epKUBAETCS.

YTtoObl ymy4IIUTh padboTy XOJOIWIBHUKOB C PyOaIlIKoH, YCHIUB
MIEPEHOC TETUIOTHI, CO31AI0T TYPOYJICHTHBIM MOTOK OXJIAKAAIOIICH KK/
koctH. st 3TOr0 TpyOKM MogayM M OTBOJIA YKUAKOCTH PyOAaIlIKu MpH-
MauBaIOT TaK, YTOOBI UX OCH OBUTH PACIONIOKEHBI TAaHI€HIIMAIBHO 10
OTHOILICHUIO K pybaiuke (puc. 34 o). Torna Boga uim apyrast OXJaxk-
Jlarolast XKUAKOCTh HAYHET IBUTaThCs B XOJOJUIBHUKE 110 CIIUPAIIH.

Xo0/10AMIBHUKY NAaTPOHHOTO THHNA (puc. 35 a, 6). B HUX 1eH-
TpajibHasl 4acTh — MaTPOH — 3aI0JHEHA TBEPAOM MM KUIKOU
OXJIKAAIOIEH cMechlo. Takue XOJOJWIBHUKU JUISl HU3KOKHITALINX
KHUIKOCTEH ABISIOTCS 00paTHBIMU. K MX 4MCiTy MPUHAATIECKUT U XO-
nogunsHuK [llTenenepa (puc. 35 6), B KOTOPOM KOHJIEHCALUs Tapa
MIPOUCXOANUT B 3MEEBHUKE, OXJIAXKIAEMOM JKUAKUMH U TBEPABIMU CMe-
csamu. JKunkocTs, 00pasyromasics IpH IIaBISHUH TBEPIOTO XJagoa-
TeHTa, ClIMBaeTcsi yepe3 O0KoBoi marpyOok. Uepes neByro TpyOKy,
JOXOJAIIYIO 0 JHA YalllM XOJOJWIBHUKA, OJA0T KUAKUN KOMITO-
HEHT TBEPA0-KUJKOCTHOMN OXJIaKJaI0IIe CMECH.

ITaabyuKOBBIi XO0J0AUJIbHHUK HIupma — I'onkuHca
(puc. 35 &) cocTouT U3 pyodamku, Yepe3 KOTOPYIO MPOITYCKaIoT map,
U «Majblia», HaXOAIIErocs BHYTPH pyOaliku, — yCTpOHCTBa, 4e-
pe3 KoTopoe MpOoTeKaeT XUIKUM xnanoareHt. [lpu ncnonb3oBaHun
MAJTbYUKOBOTO XOJOJMUIBHAKA CKOPOCTh MOTOKA Mapa J0JKHA ObITh
BO3MOKHO 00Jiee HU3KOM.

Codepuueckuii xonoquiasnuk Cokenera (puc. 35 0) mpume-
HSIOT Yalle Kak oOpaTHBIM XoIoAuabHUK. [lap mpoxoanT Mexay Ha-
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PY’KHOH CTEHKOW, OXJIAKIAEMOW BO3JYyXOM, U HAPY>KHOM CTEHKOU
BHYTPEHHETO 11apa, 4epe3 KOTOPBIM LUPKYJIUPYET XJIagoareHr. Xo-
noaibHUK COKCIleTa HCIOJIB3YIOT TakKe MPH MEPETOHKE KHUIKOCTEH
C BBICOKOU TEMIIEPaTypOU KUIICHUS.

Puc. 35. Kameprvle xonoounvruku.: namponrHo2o muna (a, 0),
LImeoenepa (8), LLlupma — 'onkunca (2) u Coxciema (0)

2.8. Cmynku, yawku, muzaau, 10004KuU U winameJu

CTynku cioykaT A PyYHOTO U3MENIbUCHUS TBEPABIX BEILECTB.
Br10op cTynku 3aBUCHT OT TBepJOCTH BemiectBa. OHU MOTYT OBITh
(hapopoBbIMY, METANIMYECKUMH, U3 TOJUCTUPOJA, CTCKISHHBIMU
U araToBbIMH. TBepIOCTh MaTepuaia CTYNKH BCerja JOJKHA ObITh
00JIbIlIE TBEPIOCTH UCTUPAEMOTO BelllecTBa. M3MenpueHue TBep1oro
BEIIECTBA, KaKyt0 Obl CTYIIKY HH BBIOpAJIU, IPUBOJIUT K 3arPS3HCHUIO
€ro MarepuajioM CTynku. [loaToMy m3MenbueHUue 0CO00 YHCTHIX BeE-
IIECTB CJIEIyeT MPOBOJNUTH HHBIM CIIOCOOOM.

st rpy0oOro M3MenbueHUs TEXHUYECKHX MPOAYKTOB IMPUMEHSI-
IOT CTAJIbHYIO CTYNKY AOuxa (puc. 36 a), U3roTOBICHHYIO U3 BSI3KOM,
yAApOIPOYHON XPOMOHUKENEBOM cTanu. KoHel craabHOro necrtuka /
CONIPUKACAIOLIUKCS ¢ BELIECTBOM, UMEET Haceuky 4. BemecTtBo apo-
OSIT ylapoM MOJIOTKA IO MECTHKY, [IOBOPAYHBAsI €0 MOCIIE KaKOr0
yaapa. OKOHYaTeIbHOE U3MENbYCHUE U PACTUPAHUE BEILECTBA BEIYT
ITyTeM BPAIICHUS MECTHKA C JISTKUM HAXKUMOM Yxke 0e3 MPUMEHEHHUS
MoutoTKa. Jljis ynoOcTBa yaaneHusi M3MEIbYEHHOTO0 MaTepuaa Iu-
TUHAP 3 CTYNKU JENAI0T ChbEMHBIM.
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Dapgoposvie cmynku (puc. 36 0) Hanboliee pacHpOCTPaHEHBI
B 1aboparopusx. sl HICTHPaHUs BELIECTBA €r0 HACHINAIOT B CTYIKY
Ha 1/3 ee oObema. CHavana OCTOPOKHBIMH YAapaMu MecTUKa pa30ou-
BAaIOT KPYIMHBIE KyCKH, JOBOJS X IO pa3MEpOB MIICHUYHOTO 3€pHa,
a 3aTeM MEJUICHHO PACTHPAIOT KPYTOBBIMH JBMKCHHUSMH MIECTUKA, HE
NPYKUMAsi €ro CUIIBHO K CTEHKaM CTYNKH. Bo BpeMs u3Menb4yeHus Be-
LIECTBO NEPUOAMYECKH CUUIIAIOT CO CTEHOK U MecTHKa (pappopoBbIM
HInaresneM, codupasi BEIEeCTBO K HEHTPY CTYNKH. | MTPOCKONUYHBIE
Y TOKCHYHBIC BEIIECTBA U3MEIbYAIOT, IOMECTHB CTYIKY C MECTHKOM
B TIOJIM3TUJICHOBBI MaKeT, OTKPBITHI BEpX KOTOPOTO 3aBS3bIBAIOT
y KoHIA rectuka. [Ipu u3MenbyeHnn 3aBsi3aHHOE MECTO CTaparoTCs
yICPKUBATh PYKOH.

Puc. 36. Cmynxu: Abuxa (a) u ¢papghoposas (6): 1 — necmux;
2 — ¢pmoponaacmosoe konvyo, 3 — yunuHop, 4 — Haceuku

[Tocne ynanenust U3 CTynKH U3METbYEHHOTO BEIIECTBA €€ BMECTe
C MECTHUKOM TIIATEJIbHO MTPOMBIBAIOT, HE OTKJIA/bIBAs 3TY OINEPALUIO
Ha rocneayrome . Eciy yacTh U3MenbueHHOro BelecTBa IIoT-
HO TpHUCTasia K CTEHKaM CTYTIKH U MIECTUKY, B CTYIIKE pacTHparoT He-
MHOT0 KPHCTAJUINYECKOT0 OKCHa aIIOMUHUS (KOPYH/1a) MJIM YHCTOTO
KBaplEeBOTro Mecka, MOYXKHO U U3MEJIbYeHHOT0 KBapIIeBOTIO CTEKIIA.

Yamku (puc. 37) IpUMEHSIOT ISl BRIMTAPUBAHUS PA3TUYHBIX IO
COCTaBY PacTBOPOB M Ui padOT ¢ OMoornyeckumu cpenamu. OHH
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MOTYT ObITH (ap(OpOBBIMH, TNIATHHOBBIMH, CepeOpsIHBIMU, KBaple-
BBIMH, M3 CTEKJIa MAPKHU «ITHPEKCY.

Dapghoposvie wawiky MOTYT OBITH IUIOCKOJOHHBIMH U KPYTJIO-
noHHBIME (puc. 37 a). BHyTpH OHU TOKpBITHI TMIa3ypblo, CHAPYKH
riaszypb J0X0AuT 10 1/3—1/2 BeicoThI OT Kpas yamku. KpyriogoHusie
YalllKy JIerde OYMIIaTh OT OCTaTKOB BBIIAPEHHOTO BelecTBa. Kpome
TOT0, B TAKMX YaIllKaX K KOHIly YIapUBaHHUs pacTBOpa 0CaJ0K coOupa-
eTcs B LIGHTPE, a He pa3Ma3bIBaeTCsl 10 BCeMY JHY, KaK B TUIOCKOZOH-
Heix. [locnennue cnenyer npuMeHSTH AJIsl yHapUBaHUs PAaCTBOPOB J10
Hayvana KpUCTAJUTM3alUK BellecTBa. Takas yalrka MpH OXJIaKACHUH
YIapeHHOTI'0 PacTBOPa MPEBPAIIAETCS B KPUCTAIIA3ATOP.

Puc. 37. Yawxu: papghoposvie u keapyesvie (a), Koxa (6) u [lempu (8)

Cmexnsinuvie u keapyesvle yauxu Koxa (puc. 37 6) UCTIONB3YIOT
JUISL XpaHEHUs] TBEPJbIX HEJETyYUX BEIIECTB M IS OMOJIOTHYECKUX
pabot, a wawxu Ilempu (puc. 37 ), U3TOTOBJIICHHBIC U3 0OJiee TOH-
KOCTEHHOTO CTEKJIa C HEBBICOKUM OOPTHKOM, MPUMEHSIOT B JIEMOH-
CTPAIMOHHBIX OTBITAaX MPU MCIOJIH30BAHIH IIPOCKTOPOB, a TAKKE IS
B3BELIMBAHUS TBEP/BIX BEIICCTB U BHITIAPUBAHHS Ha BO3/IyXE PaCcTBO-
POB (KaK KpUCTaIN3aTOPBI).

THram — KOHUYECKHE COCY bl U3 OTHEYIIOPHBIX MaTCPHAIIOB JIJIs
MPOKAJIMBAHUS WIIM CKUTAHHUS PA3IMYHBIX BEUIECTB B aHATUTHUECKUX
oneparusx (puc. 38 a — g). U3rotaBiauBarOT TUIIIH U3 KEPAMUKH, CTEK-
Jla ¥ METaJIOB. BHENIHUI BUJ] TUTJISI M3 OTHEYIIOPHOTO CTEKJIA MapKH
«BHUKOp» TIpUBeJieH Ha puc. 38 a. Bee Turim, xak nmpaBuiio, cHaOXaroT
KpbIIIKamy. HarpeBarot TUrim iubo B TUTENBHBIX ¥ My (QeTbHbBIX Mevax,
00 Ha Ta30BBIX TOpEKax 0e3 acOeCTUPOBAHHBIX CETOK.
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Puc. 38. Tuenu (a — 8), n000ouku (2), wnamens (0) u uacosoe cmexio (e)

dapdopossie THIM BhIAepxkuBatoT HarpeB g0 1200 °C. bonee
TEPMOCTONKHUMU SIBIISAIOTCA TATIH U3 ainyHaa (mo 1500 °C) u rpadu-
Ta. V3roTaBinBarOT TUTIH U U3 JAPYTHX OTHEYIOPHBIX MaTepHAIIOB:
kapOunoB Tutana u nupkonus (2700-3000 °C), muokcuaa TUPKOHS
(2500 °C), oxcumos 6epuummst u kanbims (2400 °C).

[MpokanuBanue BelecTBa B TOKE WHEPTHOrO ra3a WIIM raza-
BOCCTaHOBHUTEJIS BEIyT B IUIATHHOBBIX U (appopoBbix TUTIAX Pose
(puc. 38 6). Kppimka 3Toro Turis cHabxena TpyOKOi, 1o KOTOPO# B TH-
reJib TOJIAI0T HYKHBIH a3, MPeIBAPUTENLHO TIIATEIHLHO €T0 BBICYIIINB.

Jlogoukm (puc. 38 2), Kak ¥ THIJIH, CIYXKaT IS TPOKATUBAHI
BEIIIECTB MPH MX aHAIN3E U JIJIsl CHHTE3a HEOOBIINX KOJINYECTB COoe-
JMHEHUH ITyTeM B3aUMOJICUCTBYSI TBEPJBIX (a3 ¢ razaMu MpH Harpe-
BaHUH. JIOJOUKH M3rOTAaBIMBAIOT U3 TEX JK€ MaTepPHAaJOB, YTO M THT-
. dapdopoBbie JOJOYKH TIIa3yphi0 HE MOKPHIBAIOT; OOBIYHO OHH
HUMEIOT KOJIBII0, 32 KOTOPOE UX MOKHO M3BJIEKATh U3 My (eIbHOM mmeun
W TPYOKH-peakTopa.

HInareau-10:KKu, mim mmnareiau (puc. 38 0), obiBaroT haphopo-
BbI€, TUIATUHOBBIE, N3 HEPXKABEIOIIEH CTajIH, MOJUMEPHBIX MaTepPHAIIOB.
OHu1 HEOOXOJUMBI JJTsl U3BIICUCHHST BEIIECTB U3 COCY/IOB, JUIsl CMEIITBA-
HUS TBEP/IBIX BEIIIECTB, CHATHS OCAJIKOB C (DHIIBTPOB U JIPYTHX OTEPAIHH.

Yacosble cTekaa (puc. 38 e) cmykaT KpPBIIIKaMA XUMHUIECKUX
CTaKaHOB, KOJIO 1 MHHUATIOPHBIMH YalllKaMH JIJIsi B3BEIINBAHUS He-
OOJIBIIIMX KOJIMYECTB BEIECTB WM BhIMapuBaHus. CTakaHbl ¢ Harpe-
TBIMHU JKUJKOCTSIMH, 0COOECHHO TIOCJIE UX yIIapHBaHUS, 003aTeIbHO
HA/I0 HaKpPbIBATh YACOBBIMH CTEKJIAMHU BO M30€KaHWE 3arps3HEHUH.
CTeKIo B 9TOM Cilydae UrpaeT polib U KPBIIIKH, U KOHJIEHCATOpa T1apa.
O6pazoBaBirecs Karik CTEKaloT K EHTPY YaCOBOTO CTEKJIA U Maja-
0T B CTaKaH € )KUAKOCTBIO.
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3. MBITBE U CYIIKA XMMHUYECKOM IOCY bl

3.1. Meimbe xumu4eckolil nocydul

YMeHHe MBITh XUMHUYECKYIO ITOCYY SIBJIIETCS TOW YacThIO Jia-
0OpaTOpHOI TEXHHWKH, 3HAHWE KOTOPOH 00S3aTENbHO JUIsl KaKIOrO
pabotHuKa nabopaTopuu.

Xumuueckasi 1mocyna JOKHA OBITh COBEpIIEHHO 4HuCTa; 0e3
BBITIOJIHEHHUSI TOTO YCIOBUS paboTaTh Henb3s. [loatomy ciemyer
Hay4HUThCSI MBITh MOCYAY TakK, 4TOObI OblIa TIOJHAs YBEPEHHOCTH
B €€ YHCTOTE.

Jnst BBIOOpA crtoco0a MBIThS ITOCYBI B KaX/I0M OTAEIHLHOM CITy-
Yyae HeoOXOIMMO CIIe/YIOIIee:

1. 3HaTh CBOICTBA 3arpsI3HAIOIUX OCYAY BELIECTB.

2. Ucnonb30BaTh paCTBOPUMOCTH 3aTrpsI3HEHUI B BOJE (X0JIO-
HOH WM ropsiyeil), B pacTBOpax Iejouel, pa3inyHbIX COJNCH WM
KHCJIOT.

3. Ucnonb3oBaTh CBOMCTBA OKUCIUTEICH OKUCIATH B ONPEACIICH-
HBIX YCJIOBMSIX OPraHMYECKUE U HEOPraHMYECKUE 3arpsi3HEHUs, pas-
pymaTh uX ¢ 00pa30BaHUEM JIETKO PACTBOPUMBIX COCIIMHEHHIM.

4. 1511 MBITBSL MOTYT OBITh HCITOJIb30BaHBI BCE BEIIECTBa, 00JIa-
JAIOIME TOBEPXHOCTHO-aKTUBHBIMU CBOMCTBAMU.

5. Ecnu 3arpsi3Hsiomui mocyny ocajiok XUMHUYECKH CTOCK, ISt
€ro yAaJieHUs] MOKHO MPUMEHATh MEXaHUYECKYIO OYHCTKY (IIPH I10-
MOIIH epLIei U 1p.).

6. U3 peakTUBOB ISl MBIThSl CJIEIYET MPUMEHATH TOJIBKO JAellie-
BBIE MaTEPHAJIbL.

7. Hy>HO Bcerjja IOMHUTh O TEXHUKE O€30IMaCHOCTU U BO3MOXK-
HOCTH HECYACTHBIX CIIy4aeB IIPU MBIThE MOCY/IbI, 0OCOOCHHO €CIIU pa-
0OTaroIMii He 3HAKOM CO CBOMCTBaMU 3arpsi3sHeHUH. Kaxkblii HOBBIN
paboTHUK 1a00paTOPUH JOKEH OBITh 03HAKOMIICH C TIPaBUJIAMH TEX-
HHUKH 0€30I1aCHOCTH.

VY anuth 3arps3HEHUs] CO CTEHOK MOCYAbl MOKHO Pa3InYHBIMU
METOJIAMH: MEXaHUYECKUMU, (PU3NICCKUMH, XUMHUECKUMU, PUIUKO-
XUMHYECKUMU WM KOMOUHUPYS HX.
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3.1.1. MexaHuueckue u pusuyeckue memodbl
0YUCMKU nocydbl

MpebIThe BOIOH. B Tex ciydasx, korga xuMudeckas mocy/ia He 3a-
IpsA3HEHA CMOJIOM, KMPOBBIMH M JAPYTMMH HE PacTBOPSIOIIUMUCS
B BO/JI€ BEIIECTBAMHU, IOCYAY MOKHO MBITh TETIJION BO10H. CTEKIITHHAA
MOCyJ1a CUUTACTCS YUCTOH, ECTIM Ha €€ CTeHKax He 00pasyeTcs OTaelb-
HBIX Kalejb 1 BOJa OCTaBIsIET PABHOMEPHYIO TOHYANIIIYIO IJIEHKY.

Ecnu Ha cTeHKax mocyabl UMeeTcsl HaleT KaKUX-TH00 coJel Miu
0CaJI0K, MOCYy OUMIIAIOT (IIPEABAPUTEIHHO CMOYHMB BOOH) IIETKON
nnu epioM (puc. 39) u yxe 3aTeM OKOHYATeIbHO MOIOT BOAOM.

Puc. 39. ll]emku 015 mblmbsi nocyoul

[Ipu pabote ¢ epiIoM HYKHO CIEINUTh, YTOOBI HUKHHI KOHEIl ero
HE yapsuica HU O THO, HU O CTEHKH MOCYABI, T. K. ’TUM KOHIIOM MOX-
HO BBIOUTH JTHO WJIM MIPOJIOMUTH CTEHKY. UTOOBI PEAOTBPATHTH BO3-
MOXXHOCTh Pa3OMBaHUS MMOCY/bl METANTMUYECKUM KOHIIOM epIla, Ha
€ro KOHYMK HY>KHO HaJIeTh KyCOUYeK PE3MHOBOM TpyOKM MOAXOAAIIIe-
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ro pa3mepa. XOopoIIo BEIMBITYEO B TEILION BOJIE MOCY/Ly 00sI3aTeIbHO
JIBa-TPU pasa CIOJACKUBAIOT JUCTUUIMPOBAHHOM BOJOM misl ynmane-
HUSA COJICH, COep KAIIUXCS B BOAOIPOBOIHOM BOIE.

B pakoBuHY Heb3s BBUIMBATh M BEIOPAChIBATh KOHIICHTPUPOBaH-
HBIC PAaCTBOPHI KUCIOT U IIEN0Ye, XPOMOBYIO CMECh, AYPHO MaxHY-
¥ U SJIOBUTHIC BellleCTBa, MeTaiutnueckuii Hatpuii (BHUMAHUE!)
u T. . KOHIIEHTpUpOBaHHbBIE KUCIOTHI M MIEJIOYN HEOOXOAUMO TIPE/I-
BapUTEIbHO CWJIBHO Pa30aBUTh WM, €IIe Jydlle, HEeHTpalu30BaTh
BO M30exkaHUE Pa3pyLICHUS KaHAIM3AIMOHHOW CETH, IIypHO IaxXHYy-
IIMe ¥ SJIOBUTHIC BEIIECTBA JOJDKHBI OBITh Pa3pylICHbl WM 00€3-
BPEXKEHBI TEM WJIA MHBIM CIIOCOOOM B 3aBHCUMOCTH OT UX CBOWCTB.
[Ipu BeITMBaHUY B pAKOBUHY TAKUX BEIIECTB BO3MOKHO UX HCTIAPECHUE
Y OTpaBJICHUE BO3/yXa JlabopaTopun. Eciii HeT BO3MOKHOCTH TaK UM
WHAYe Pa3pyIlIuTh WU 00€3BPEIUTh 3TH BEIIECTBA, NX MOKHO CIIBATh
TOJILKO B PAKOBUHY, HAXOJISIIYIOCS B BBEITSDKHOM IIKady.

Mpeithe napom. [locyna He Bcerja MOKET ObITh OTMBITA OJTHOM
BOJIOM; HampuUMep, STUM IIyTeM HENb3s YIAJIUTh 3arps3HEHUS KU-
POBBIMH BEILIECTBAMH. 3HAUUTEIBHO JYUIINX PE3YJIbTaTOB MOKHO
JIOCTUYb, €CITU MBITh TIOCYJly CTPYEH BOJISHOTO mapa. DTOT CHocod
MBIThSI SIBJISICTCS JIYYILIUM, HO OH PEIIKO MPUMEHSETC, T. K. TpeOyeT
JUTUTEIHOTO BPEMEHHU.

MpbIiThe opraHmvyecKuMu pactBopurtenassmu. K opranudeckum
PacTBOPUTEISIM OTHOCSITCS: alleTOH, CITUPTBI, IETPOICUHBIN AUp, OCH-
3UH, CKUITUAP, YETBIPEXXJIOPUCTHINA YIIEPO U IPYyTUe paCTBOPUTEIH.

Opranuueckue pacTBOPUTENIN NPUMEHSIOT Ui yIaJICHUs U3 T0-
CYZIbl CMOJIMCTBIX U IPYTUX OPTaHUYECKUX BEIECTB, KOTOPHIE HE pac-
TBOPSIIOTCA B BOJIC.

JIAs MBIThS MOCYIBI KCIONB3YIOT TAKXKE Maphl OPTaHUYECKUX
pacTBOpUTEIEH.

[IpombITytO Mapamu pacTBOPUTEIICH MOCY Iy 00padaThIBAIOT XPO-
MOBOM CMECBIO WU IPYTUMU OKUCTUTEIISIMH.

BonpmuHCTBO OpraHMyYecKuX pacTBOPUTENCH OrHEOMacHo, pa-
00TaTh C HUMH CJICJYET BJIaJH OT OTHS. 3arpsi3HEHHBIC OPTaHUYECKHE
PACTBOPHUTEIN HYKHO COOMPATh KXKIBINA B OTACILHOCTH U BPEMS OT
BPEMEHHU pEreHepupoBarh ux. PereHepanus COCTOUT B TOM, YTO 3a-
CPSI3HEHHBIN PACTBOPUTENH OTTOHSIOT.
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MbpITbe APYruMH MOIOIIMMU cpeAcTBaMM. J{J1s1 MBIThS TOCYABI
MOJKHO NMPUMEHSTH U JPyTUe BEIIECTBa, HAIPUMEP MBUIO U 0COOEH-
Ho 10 %-ii pacTBOp TpuHaTpHUiipochara, 00IaaaIONIHI TPEKPACHBIMH
MOIOIIMH CBOHCTBaMH.

[Tpu MBITBE BOJIOW € MBIJIOM WM TpuHaTpuiihochaToM mojae3Ho
MIOMECTHTh B KOJIOY KYCOUKH YHUCTOW (PUIBTPOBANBHOW MM KaKOK-
0o apyroi msarkoi Oymaru. [Ipu BcTpsixuBaHuu KoObI Oymara Me-
XaHWYECKHU YAAJsIeT CO CTEHOK MPUCTABIINE K HUM 3arpsI3HEHUSI.

CoBepILIeHHO HEJIOMYCTUMO MIPUMEHSTH J1s1 OYUCTKHU MTOCY JIbI T1e-
COK, T. K. OH I1apamnaet ctekJjio. [locyna, uMerommas napanuHel, IpH Ha-
IpeBaHUU OOBIYHO JIOTIACTCS.

3.1.2. Xumuueckue memodbl 04UCMKU NOCYOdbl

Mbuimve xpomogoti cmecvro. O4eHb 9acTO B 1a0OPATOPUAX IS
MBIThS. TIOCYJIBI TIPUMEHSIOT XPOMOBYIO CMECh, T. K. XPOMOBOKHC-
JIBIE COJIM B KUCIJIOM PAacTBOPE SBISIOTCS CHIBHBIMH OKHCIUTEISIMHU.
Jlig mpUrOTOBIIEHNST XPOMOBOH CMECH B KOHIIEHTPHPOBAHHYIO CEp-
HYI0 KHCJIOTY J00aBIsIOT 0KOJIO 5 % (OT Macchl CepHOW KHCIIOTHI)
pa3MeIbueHHOTO B MOPOMIOK KPUCTAIUTMYECKOTO ABYXPOMOBOKHCIIO-
T'0 KaJIisI ¥ OCTOPO’KHO HArpeBaroT B (haphopoBoii yarke Ha BOITHON
0aHe 10 eT0 pacTBOPECHHUS.

JI7st IpUTOTOBIIEHNS XPOMOBOM CMECH MOYKHO MIPUMEHSITh TaKXKe
JIBYXPOMOBOKHUCIIBIN HATPUH, KOTOPBIA PacTBOPSIOT B BOJE, a 3aTEM
B PacTBOP OCTOPOKHO TOOABISAIOT CEPHYIO KHCIIOTY.

CMmech TOTOBST U3 pacyeTa:

Boma 100 Mo
JIByXpOMOBOKHCIIBIA HATPUI 6T
Cepnas xkuciora, p = 1,84 100 mur

[Ipu MBITbE XPOMOBOI CMECHIO TIOCYly CIIOJIAaCKMBAIOT CHadalia
BOJIOH, @ IOTOM HAJMBAIOT CJIETKA MTOIOTPETYI0 XPOMOBYIO CMECH 10
1/3—1/4 o6Bema cocylma u OCTOPOXXKHO M MEUICHHO CMAauHUBaIOT €0
BHyTpeHHHE cTeHKHU. llocie 3Toro XpoMoBYIO CMECh BBUIMBAIOT 00-
paTHO B TOT e COCY/I, B KOTOPOM OHa XPaHUTCS, IPAYEM CTapPaAIOTCs
CMOYHTH €0 OCTABIINECS HE CMOYEHHBIMH CTEHKH ITOCY/IBI M OCOOCH-
HO HamOoJee 3arps3HeHHBIe ee Kpas. CIuB BCIO KHUAKOCTh, TIOCYTY
OCTaBJISIOT TIOCTOSITh HECKOJIBKO MUHYT, 3aT€M €€ MOIOT CHaJasa BO-
JIOITPOBOJIHOM BOJIOM, TOTOM JTUCTUILIMPOBAHHOM.

66



TpynHee BCero OTMBIBAIOTCS 3arpsS3HEHHs Ha TOPJBIIIKAX KOJIO.
UYToOBI OTMBITH UX, XPOMOBYIO CMECh HAJIHMBAIOT B CTaKaH, OITYCKAIOT
B HET0 TOPJI0 KOJIOBI, clierka 000TrpeToi, ociie TOro Kak Kojda oxia-
JUTCS, JKUIKOCTh HECKOJIBKO IOJAHMUMAETCsl BHYTph ee. Uepe3 omHy-
JIB€ MUHYTBI KOJIOY BBIHUMAIOT, JAIOT CT€Yh XPOMOBOH cMecH, a 3a-
TEM KOJIOY MOIOT BOAOM.

XpoMoBasi CMECh CIIy>KUT OBOJIBHO 1oaro. [locne mmurensHOro
ynoTpebiaeHus: e€ LBET U3 TEMHO-OPAHKEBOTO MEPEXOJUT B TEMHO-
3€JIEHBIH, YTO CIYXKUT MPU3HAKOM €€ JAIbHEHUINENd HEIPUTOJHOCTH
JUISL MBITBSL.

XpomoBasi cMech OY€Hb CHIJIBHO JEHCTBYET Ha KOXKH U OACKIY,
MO3TOMY 00paIIaThCs ¢ Hel ClelyeT OCTOPOKHO.

XpOMOBYIO CMECH CIIeyeT HaOMpaTh B MUIIETKY ITPH IIOMOLIIHU Pe-
3MHOBOH rpymu 0e3 OanoHa.

[MuneTku, OrOpEeTKU U TOJOOHBIC MM JIJTMHHBIC TPYOKH yIOOHO
TaKXe MBITh XPOMOBOW CMECHIO B TOJICTOCTEHHOM LIMJIMHAPE TAKOH
BBICOTHI, YTOOBI TPYOKH MOTJIM OBITH HOTPYXKEHBI B HETO OoJiee yeM
HATOJIOBUHY. B IWIHMHAP MOMEIAroT MoIeKalIie MBIThIO TPYOKH U
3aJIMBAIOT €ro MOYTH JOBEPXY XPOMOBOM CMEChIO. Uepes HEKOTOpoe
BpeMsl TpyOKH BBIHUMAIOT U MOMEINAIOT MX B IMJIMHAP OOPaTHBIMH
koHIamu (puc. 40).

7

Puc. 40. Mvimve nunemox, 6ropemox u mpyoox
8 MONCMOCMEHHOM YUTUHOPE
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B kauecTBe Moro111eTO CpeICTBa MOKHO IPUMEHSITh TaK)Ke PacTBOP
K,Cr,0, B konuenrpuposantoit HNO,. [l mpuroTtoBieHus 3toro pac-
tBopa 200 r K.Cr,O, pacteopstor B 1 1 HNO,. Takoii pactBop naxe
IIpU KOMHATHOH TemIeparype 1o CBOMM MOIOIIIUM CBOMCTBaM MpeBOC-
XOJMT XPOMOBYIO CMECH U YCTOMYMB B T€UEHHE JIUTEIILHOIO BPEMEHH.

XpOMOBYIO CMeCh HE PUMEHSIOT, €CJIM TOCY/1a 3arpsi3HeHa Ma-
paguHOM, KEPOCHHOM, BOCKOM, MHUHEPAJIbHBIMU MacjiaMi U BOOOIIE
MPOAYKTaMU MeperoHKy HedTu. B aTHX ciryyasx mocyay MOIOT HapoM
WM OpPTraHUYECKUMHU PACTBOPUTEISIMHU.

Hy>xHo u30erathb nomnaganus B XpOMOBYIO CMECh CIUPTOB — 3THIIO-
BOT0 WJIM METHJIOBOTO, TOTYAC OKHUCIISIOIINXCS U BOCCTAHABIIMBAIOIINX
Cr,0,>uon j10 Cr’*. B pesynbrate 3T0ro pacTBop IpHOOPETAET 3eNEHyH0
OKpacKy U JIeJaeTcsl HEMPUTOAHBIM JUIS JaJbHEHIIEero MpUMEHEHHSI.

Ecnu mocyna 3arpsi3HeHa coyisiMu 0apusi, MBITh €€ XpOMOBOK
CMECBI0, COJIepIKalllel CEpHYIO KUCIOTY, Helb34, T. K. OTyYaroLuii-
Csl CepHOKHCTIBINA Oapuii 0Opa3yeT Ha CTEHKax MOCYIbl TPYAHOYda-
JIIeMBIH OCaOK.

Ecnn xpoMoBas cMmech momnagaer Ha KOXY pyK WIH OJEXKITY, UX
CIIEYeT MPEXKIIE BCEr0 OOMBITH OOJIBIINM KOJIUYECTBOM BOJIBI, 3aTEM
pPacTBOPOM COJIbI MJIM aMMHaKa.

MpbITbe MapraHIOBOKHUCJIBIM KaJueM. XOpOILUM CPEICTBOM s
MBIThsI IOCYAABI siBIIsieTCs 4 %-1 pacTBOP MapraHIOBOKHUCIIONO KaJIHs.

PacTBOp MapraHioBOKHCIOTO Kalusi — CHUJIbHBIA OKHCIHUTENb,
0CcOOEHHO KOTAa OH MOAOTPET M MOJIKUCIIEH CEPHOM KUCIIOTOMH; ero
HaJMBAIOT B MOCY/Y, KOTOPYIO HY>KHO MPEIBAPUTEIBHO BBIMBITH I'0-
psideil BOAOM M BBIYMCTUTH €PIIOM WM IIETKON. 3aTeM TOHKOH CTpy-
eil 100aBISAI0T HEMHOTO KOHLIEHTPHUPOBAHHON CEPHOM KUCIIOTBI, YTO
BBI3BIBACT PA30TPEBaHUE, BIOJHE JOCTATOYHOE, YTOOBI BCE 3arpsis-
HEHMS Ha CTEHKaxX OBICTPO OKUCIMIUCH. CEpHYIO KHUCIOTY CIEAYeT
OpaTb B TaKOM KOJIMYECTBE, YTOOBI Mocie qo0aBineHus e€ Temmepa-
Typa pactBopa Obiia okoso 50-60 °C. O6pruHo Ha 100 Ma pacTBo-
pa MapraHiOBOKHCIIOTO KaJiksi ObIBAET JOCTATOYHO AOOABUTH 3—5 M
KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI.

HyxHO OpaThb MMEHHO CEpHYIO KHCIOTY M HHA B KaKOM CiIydae
HE COJISIHYIO, T. K. IIOCJIEHSS OKHCISAETCSI MAPTaHIIOBOKHUCIIBIM KaJIH-
eM ¢ 00pa3oBaHUEM CBOOOTHOTO XJIOpa.
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WHorga mocie MbIThsl TOCYABI PACTBOPOM MapraHIOBOKHCIIOTO
KaJMs Ha e€ CTEeHKaX MOSBISIETCSl Oyphlid HAJIET; €r0 MOXKHO YIaJIHTh,
CIOJIACKMBas MOCYJY pacTBOPaMHU 3aKHCHOTO CEpHOKMCIIOTO JKejesa
(FeSO,) wn masenesoi Kucaotel. [locie 31oro mocyay MOrT BOJIOM.

OTpaboTaHHBI MOAKHUCICHHBIH pPacTBOP MapraHIOBOKHCIIOTO
KaJist OOBIYHO BBUIMBAIOT U TIOBTOPHO HE MCIIOJIB3YIOT.

MbIThe CMeChI0 COJIIHOM KHCJIOTbI M NEPEKUCH BOIOPOAA.
OueHb YJOOHBIM M JOCTYITHBIM OKHCJIHTENIEM, KOTOPBIH C YyCHEXOM
MO>KHO IPUMEHSITH JJIsl MBITbSI XUMHUECKON MOCYABI, SIBISAETCSI CMECh
Komaposckoro, cocrosimasi u3 paBHbIX 00beMOB 6 H. pactBopa HC1
n 5-6 %-ro pacTBOpa MEpPEeKUCH BOAOPOAA. IDTa CMECh AECHCTBYET
OYEeHb DHEPTrUYHO, OCOOCHHO MpPHU HEOOJBIIOM MOAOTPEBAHUH, MPU
9TOM OHa HE BJIMSIET Ha CTEKJIO, YETo HeJb3sl CKa3aTh O XpOMOBOI1 cMe-
CH WJIM MIOAKUCIIEHHOM pacTBOPE MapraHIlOBOKUCIIOro Kanus. Bmecto
COJITHOW KHCJIOTBI MOXHO TOJIb30BaThcsa U YKCYCHOM.

JJ1s MBITBSI CMECh HaJIMBAIOT B CJIETKa [TOJOTPETYIO Mocy Ly (Mep-
HYIO TIOCYly HarpeBaTh Helb3sl) I K€ MOJOTPEBaIOT cMech 10 30—
40° C. OOMBIBAIOT CTEHKH MOCY bl CMECBIO, 3aTE€M BBUIMBAIOT €€ B TY
e MOCy/y, B KOTOPOI OHa XpaHWIach, A7 IOBTOPHOTO UCIIOIb30Ba-
nus. [locne aToro mocymy MoroT BoJOH, Kak OOBIYHO.

MpbITbe cepHOIl KHCJOTOW W pacTBopaMm menoueil. Korga
nocysia 3arps3HeHa CMOJIMCTHIMH BEIECTBAMH, HEPacTBOPUMBIMH
B BOJIE, a TAK)KE B TEX CIIydasx, KOrAa B Ja00OpaTopuy HET XPOMOBOM
CMECH, MOCYAY MOKHO MBITh KOHLIEHTPUPOBAHHOW CEPHOMN KHCIOTON
WM KOHUEeHTpupoBaHHBIM (10 40 %) pactBopom mienoun (NaOH,
KOH). Cmonb! Gombiiieil 4acThio pacTBOPSIIOTCS B KUCIIOTE WM B ILe-
J04H. 3arps3HEHHBII COCYH 3aloNHIOT Ha 1/4 menodsto (ecim cMo-
JIl MHOT'0, YKHJIKOCTh HAJTMBAIOT TaK, YTOOBI BCS cMOJia Oblila OKPBITA
€10, HO COCyJ] MOXHO Obl10 ObI cBOOOIHO BeTpsixuBaTh). Korga cmo-
JIBI MHOTO, OTIEPALIMIO MTOBTOPSIIOT HECKOJIBKO pas.

3.1.3. CMewaHHble cnoco6bl MbiMbsl NOCYJbl

Haunmy4mum npumMepoM coueTanus pa3IuuHbIX CIIOCOOOB OUUCT-
KM SIBIISIETCS. MbIThE OropeTok. [Iporecc MbIThsl GIOPETKH OYEHb KO-
MOTJIUBBIA U TPYAOEMKHUH.
Chauana 0I0peTKy, ecM 3TO He0OXOAMMO, TIIATEILHO IPOTUPA-
10T €pLIOM. 3aTeM BBIHUMAIOT KpaH, CTUPAIOT C HErO U ¢ My(ThI KpaHa
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Ba3eJMH WIH IPYTyI0 CMa3Ky, KOTOPBIMU BCErja CMa3bIBarOT KpaH.
XOpoUIO OYHILEHHBI KpaH BCTaBISIIOT B My(PTy M MIPUKPEIISIOT pe-
3MHOBBIM KOJIBLIOM, YTOOBI BO BPEMs MbBIThsI OH HE BBINIAJI M HE pa3-
oucs. [Tocne aToro Or0peTKy, B 3aBUCUMOCTH OT 3arpsi3HEHUS], MOIOT
KHCJIOTOH, pacTBOpaMH LIeJ04Yeld, HACHIICHHBIM PACTBOPOM MapraH-
LIOBOKHCJIOTO KaJIUs, MOJKUCICHHBIM CEpHON KHUCIOTON WM XPOMO-
BOH cMechlo. B 0TAENBbHBIX Cllydasix MOKHO BIIUTH PacTBOP B OropeT-
KY, 3aKpeIJICHHYIO B IITaTUBE, M OCTABUTb HAa HOYb, MMOJCTABUB TIOJ
OIOpETKY CTakaH Ha TOT CIy4ai, eciv KpaH Ha4yHeT MPOTeKaTb. 3aTeM
OIOpETKY MPOMBIBAIOT BOJAOMPOBOAHOM BOZOH M OIMOJACKHBAIOT He-
CKOJIbKO pa3 JUCTUITMPOBAHHON BOJOMW, MPOYUIIAIOT KpaH U My(Ty
¢$uIbTpOBaNbHON OyMaroii, cMa3bpIBalOT UX TOHKUM CIIOEM Ba3elHHA
WK APYTOH CMa3KO# U BCTaBJISIIOT KPaH B My(QTY.

B xopoio BBEIMBITOH OIOpeTKe MEHHMCK BCErJa MMEeT MPaBUIb-
HYIO BOTHYTYIO IOBEPXHOCTh U Ha CTEHKaX He 00pa3yIoTCsl KaIlIH.

Oumncrka mocyasl Ik 0000 TOYHBIX PadoT. /11 HEKOTOPBIX
paboT TpedyeTcss 0COOCHHO YUCTast TOCYya.

Cteks1o 1 KBapl, U3 KOTOPBIX JIENAI0T JJaOOpaTOpHYIO Mmocy 1y, 00-
JaJlal0T CIOCOOHOCTBIO COpOMpOBaTh MHOTHME MOHBL. Hampumep, mo-
CJI€ MBIThsSI XPOMOBOM CMEChIO KBapLEBON WIIH CTEKJIIHHON MOCY/Ibl Ha
e€ CTeHKaxX OCTalOTCsl MOHBI XpOMOBOM KHCIOThL. Ha cTeHkax mocyst
MOT'YT TaK)Ke COpOMPOBATHCSI MHOTHE HOHBI METAILIOB, Haripumep Pb*,
Cu*, Zn*, Cd*" u nip. TIpucyTCTBHE BCEX 3THX HOHOB MOYKET BHI3BAThH
OLIMOKY MPY aHATUTHYECKUX OTpeeeHusIX. [109ToMy BBIMBITYIO TO-
CyZAy, B KOTOpPOi OBUIM pacTBOPHI, COIEPKALINE UOHBI TKEIBIX Me-
TaJLJIOB, TIOCJIE OMOJIACKUBAHMUS BOJIOW cieyeT OOMBITh 5 %-M pacTBo-
pom xomrutekcona 111, a anst ynaneHus Xxpomar-MHOHOB — OIIOJIOCHYTh
pa30aBiIeHHBIM pacTBOPOM MiaBeneBol kuciothl (~ 0,01 H. pacTBOp).
3arem mocyay elie pa3 XopoIIo 0OMBIBAaIOT BOJIOH, €Ille Pa3 OMOIaCKH-
BaloT KomIiekcoHOM III u 3aKkaH4YMBaAIOT MBIThE KaK OOBIYHO.

[Ipu onpeneneHun MUKPOKOMIIOHEHTOB (MOHOB METaJUIOB, CO-
JiepKallnuxcsl B UCCIIEyeMOM MaTepHalie B KpaiiHe MajJoM KoJdde-
CTBE) HEOOXOIUMO MPEAYNPEAUTh NEPEX0] B paCTBOP HOHOB METaJ-
JIOB C MOBEPXHOCTH CTEKJISHHOW mocyabl. [[mst mocTmxkeHus Takoi
YHCTOTHI B CTEKJISIHHYIO [TOCY Iy, TIATEIBHO BEIMBITYIO ONTMCAHHBIMH
BbIIlIe MpuemMamy, npuiusatot 10 10 miu 0,001 %-ro pactBopa TuTH-
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30Ha B YETHIPEXXJIOPUCTOM YIJIEPOJC, BCTPSIXUBAIOT B TCUCHHUE HE-
CKOJIbKMX MHUHYT, JAIOT OTCTOSATHCS, MOCIE Yer0 OKPAIICHHBIA pac-
TBOP BBUIMBAIOT B MOCYAY Ui OTPAOOTAHHOTO YETHIPEXXJIOPUCTOIO
yraepona. Takyro o0paOOTKy TMOCYIbI MPOBOAAT A0 TEX IMOP, TOKa
PacTBOp IUTHU30HA HE MEPECTAHET U3MEHSITh CBOIO 3€JICHYIO OKPACKY.
Korna 310 OyaeTr MOCTUTHYTO, MOCYAY HMPOMBIBAIOT YETHIPEXXJIOPH-
CTBIM YTJEPOJIOM M CHEIHAIbHO OYHUIICHHON JIMCTUILTUPOBAHHON
Bosiod. OJIHAKO ClTydaeTcs, 4TO Takas 0O0paboTKa HE JaeT HYXKHOIO
a¢dekra. Torma nocyay BHayase o0padareiBatoT 1 %-M BOJHBIM pac-
TBOPOM JIUATHIAMTHOKApOaMaTa, BCTPSIXUBAsi B TCUCHUE HECKOJIBKUX
MUHYT, a 3aT€M PacTBOP CIIMBAIOT, TPOMBIBAIOT MOCYAY JUCTHILTHPO-
BaHHOM BOJOM, OYMIIEHHON PaCTBOPOM JIMTH30HA.

3.2. Cywika xumu4eckoii nocydul

Wnorma BeIMBITas ocyzia JOHKHA OBITH XOpoIIo BeicymeHa. Cy-
Xas TIocyaa Hy’)KHa, Koraa paboTy HeoOX0IUMO MPOBOIUTH B OTCYT-
CTBHE CJIE/IOB BJIark (04€Hb MHOTHE OPTaHWYECKUE PEaKIIH).

Paznuyaror: a) MeTonsl XONOMHOW CymKH (0e3 HarpeBaHus);
0) MeToJ ropsdei cymku (Tipy HarpeBaHUN ).

Ecnu paGoTy mpoBoAST ¢ BOAHBIMU pacTBOPaMH, TO, KaK IMPaBH-
J10, CYIITKa TIOCY 1Bl HepalnoHaIbHa.

3.2.1. Memodv! x0100HOU cywKu

Cyuika Ha KOJIBIIIKAX. DTO caMbli pacpoCTpaHeHHbIH CIOCO0
CywkH nocyabl. B naboparopuu nomkHa ObITh clielManbHas J0CKa C
KOJIBIIIKAMH, KOTOPYIO OOBIYHO TOMEIIAIOT HaJl PAKOBHHOM ISl MbI-
Tbs nocyabl. Hy)kKHO crieanuTh 3a YMCTOTOM KOJIBIIIKOB M MPOTHUPATH
MX, T. K. Ha BIQXKHBIX KOJIBIIIKAX JIETKO YAEpPKUBAETCS IbLIb U CITy-
qaiiHble 3arps3HeHus. UToObl n30eXaTh 3arpsi3HEHUs TOCY bl OT KO-
JIBIIIKOB, UX MOXHO 00€pTHIBaTh YMCTON (PUIBTPOBANBLHON Oymaroit
1 y’Ke TIOTOM Ha/IeBaTh Ha HUX MOCYIY.

Cron st cymiku mocyabl. HemoctaTkoM CymIkM Ha KOJIBIII-
Kax SBJIIETCSI BO3MOYKHOCTB 3arpsisHeHHs mnocynel. [loaTtomy B aHa-
JUTUYECKUX JTa00OpaToOpusiX, Al KOTOPBIX YUCTOTA MOCY bl SBISIETCS
Ype3BBIYAHO BaYKHBIM YCIIOBUEM, JTyUILIE [T0JIb30BATHCS CTOJIAMU IS
CYWKH. DTO OOBIYHBIM CTOJI, B KPBILIKE KOTOPOTO MPOPE3aHBI KPY-
[JIbIE OTBEPCTHS Pa3IMYHOrO JUaMeTpa.
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Cymka cnuptom u 3¢upom. O0TEepeB cocy CHAPYKU YUCTHIM
MIOJIOTEHLIEM, OINOJACKUBAIOT €ro CHadajia YUCTBIM 3TUJIOBBIM CIIHp-
TOM, a 3aTe€M YHCTBIM AUATHIOBBIM 3dupom. [lapsr spupa yaansror
MIPOJyBaHUEM XOJIOJHOTO BO3TyXa.

Ocratku cniupTa ¥ 3¢pupa BEUIMBATh B PaKOBUHY HENb3s1. VX cim-
BAIOT OTJIEJIBHO JUISI MMOCHIEAYIONIEH pereHepannu.

Cymka B 3kcukaTope. B Tex ciydasx, korjja Hy’>KHO IPUHUMATh
0co0bIe MepBbI 3alIUThI BEIMBITOH MOCYIBI OT 3arps3HEHHS BELIeCTBa-
MH, COAEPKALUMUCS B BO3JyXe, MEJIKHE CTEKJISTHHbIE M3/IETHs Ccle-
JIyeT BBICYIIUBATh B SKCUKaTope. Jlydlile MpUMeHsTh BaKyyM-3KCHKa-
TOPBI, 3aMOJIHEHHBIC CHIIMKAreiIeM, XOPOIIO aJCOPOUPYIONINM Maphl
BOJBI. B 3KCHKATOPBI MPU 3TOM MOMEIIAIOT TBEPIbIE BOAOMOIIIONIA0-
II1€ BELIECTBA, HO HE CEPHYIO KHCIIOTY.

3.2.2. MemoObul cywKu npu HazpesaHuu

Cyuika ropssyuM Bo3ayxXom. [ yCKOpeHHs CYIIKH MOKHO 00/1y-
BaTh MOCY/Iy TOPSYUM BO3IyXOM. MIHOTIa IOCY Iy CyIIaT Haf JJIEKTPO-
TUTATKOW WITH HaJ KONTAIIAM «XOJIOJIHBIMY TUTAMEHEM TOPEITKH.

Harpesanue ciemyer mpoBOIUTh OCTOPOXKHO, T. K. B clIydae He-
paBHOMEPHOT'O 000TPEBa MOCY/1a MOXKET JIOMHYTh B PE3yJIbTAaTE MECT-
HOTO OXJIQKJICHHS HaXOIINMHUCS Ha CTEHKAX KaIllJITMHU BOJIBI.

Cocyn Hy)XKHO BCE BpeMs TOBOPAYUBATH M MTOCIIE OKOHYAHHUS BbI-
CYIIUBaHMs 00TEPETh CO CTEKIa KOMOTb.

Mepnyto mocyny (TUIETKHA, MEpHBIC KOJOBI W T. 1) HarpeBath
Ha TUTAaMEHH HEeb3S.

Cymka B cymwibHOM IKady. BBICTPO BBICYIIUTH TOCYAY
MOXHO TaKXe B CyIIHIbHOM IKady. OOBIKHOBEHHO B CYIIMIBHBIN
mKag IoCyay CTaBAT MOCTE TOTO, KaKk OHAa HEKOTOPOE BPEeMs OCTOsI-
Jla TIepeBepHYTON (Ha KOJBIIIKAX, PEMIETKE MIIN CYIIMIIBHOM CTOJIE)
st yaanenus Boabl. Cymky mpoBoasaT mpu 80—-100 °C. Ha monky
mrkada cieayeT MoJIOKUTh KyCOK YUCTOW (PHITBTPOBAIBHOM OyMaru.

[locyny mpw BBICYIIMBAaHWY B CYIIMJIBHOM MIKady HE Clexyer
CTaBUTH BBEPX JTHOM, T. K. 3TO 3aMeJIET YIeTy4YNBaHUE MTaPOB BOJIBI.
[Tocne cymiky B cymmiabHOM MKady MOCYAy cpa3y MPUMEHSTH HElb-
351, il Hy»KHO CHadasa JaTh OCTHITh.
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IIpu MBITHE U cylIKe MOCYAbl HEO0OX0IMMO MOMHHUTD:

1) mocyna Bcerna AODKHA OBITh YHCTO BBIMBITA M OTIOJIOCHYTA
JUCTUIITMPOBAHHOM BOJOM;

2) ipu paboTe C epIIOM HYKHO CIEIUTh, YTOObI HIYKHUM KOHIIOM
€ro He MPOTKHYTH JTHO WIIK HE TIPOOHUTH CTEHKY COCY/Ia;

3) mpH CyIIKe MOCYAbI HAJIO CICIUTh, YTOOBI OHA HE 3arPS3HUIIACK;

4) mpu MBITBE TIOCY/IbI PA3IUYHBIMU OPraHUYECKUMHU PacTBOPH-
TeJSIMA HEOOXOAMMO 3KOHOMHTD MOCIIEHUE;

5) ocajiKu U pacTBOPHI LICHHBIX BEIIECTB (101, cepedpo, MIaTHHA,
PTYTh U JIp.) IPH OATOTOBKE MOCYIbI K MBITHIO HEJb3s1 BEIOPACcHIBaTh,
UX CIIEAYET COOMpaTh B OTACIbHbIC CKIISTHKH;

6) KOHIIEHTPUPOBAHHbBIE PACTBOPHI KUCIOT W IIENOYEH, TypHO
MaXHYIINE U S0BUTHIE BEIIECTBA, XPOMOBYIO CMECh, METAJNTNYECKHHA
HATPHI U T. T. HENb3sl BBUIMBATH WM BHIOPACHIBATH B PAKOBUHY;

7) BBIOMpAsE CTIOCOO MBIThSI, TPEKAE BCETO HYKHO YUYHTHIBATH,
KaKUM BEeIECTBOM 3arps3HEHa JaHHas Mocy/a;

8) mpu MBIThE TOCY/IBI CIEIYeT MPUIEPKUBATHCS MPABUI TEXHU-
KM 0€30MacCHOCTH U CAaHUTAPUU;

9) Bce omacHbIe U AAOBUTHIEC BEIIECTBA MOTYT OTMBIBATH TOJIBKO
JIFOJT, OOYYCHHBIC OOpAICHUIO C TAKUMH BelecTBaMH. JIJisi MBIThsI
MOCYBI C TAKMMH 3arpsI3HEHUSIMU CJIelyeT OTBOJUTH OT/AETIbHYIO pa-
KOBHHY, TOMEIIEHHYIO TI0J] TATOM;

10) 1ypHO MaxHyIIHe 3arpsI3HEHHUS] OTMBIBAIOT TOJIBKO ITOJT TATOM;

11) cnenyet cobmogath OONBIIYI0 OCTOPOKHOCTH MPU UCIIONb-
30BaHUU JJIS1 MBIThS TIOCY/Ibl KOHIEHTPUPOBAHHBIX IIEI0YEH, KOH-
LIEHTPUPOBAHHBIX KHUCIIOT, XPOMOBOM CMECH U APYTUX OKHCIUTENEH.
[Ipu paboTe ¢ OpraHUYECKUMH PACTBOPHUTEIISIMHU CIEyeT M30eratb
BJIBIXaHMS UX TIApOB, MOTIAJIaHNS PACTBOPUTENIEH HA PYKU U OJIEXKITY U
MMOMHUTH 00 O'HEOMACHOCTH MHOTHUX OPraHUYECKUX PACTBOPUTENEH;

12) 1y1st OTMBIBaHUS 3arpsi3HEHUI MPUMEHSIOT HanOoJlee jere-
BbI€ MaTepUabl.
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