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1. MATEPHUAJIbI 1 TIPUCITIOCOBJIEHUA
B TEXHUKE JIABOPATOPHOTI'O
IKCIIEPUMEHTA

Jlns mpoBenmeHuss MFOO0T0 XUMUYECKOTO JKCIIEPUMEHTa HEOO-
XOIMMa CTaHJapTHass XUMUYECKas IOCYyNa, COCIMHUTCILHBIC W 3a-
TIAPAIONTUE Y3JIbI: MUIAHTH, TIPOOKH, MUTHUQBL, UTSI CO3MAaHU HYKHOH
TEPMETHYHOCTH — Ka4ECTBEHHBIC CMA3KH U 3aMa3Ku. MOHTaX caMOi
MaJIO YCTAaHOBKH HEBO3MOXXCH 0€3 KPEMEeKHBIX MPUCITOCOOTICHII
u cteHaoB. [loutn Beerna HEOOXOAMMBI (PUITBTPHI M TETLION30JIUPYTO-
e MaTepuaibl. BeiOnpas CTEKISHHYIO WIH MMOJIMMEPHYIO MTOCYIY,
HEOOXOAMMO 3HATH €€ TEPMHUUCCKYIO H XUMUICCKYIO YCTOHIMBOCTD.

1.1. Cmekao

Bosbmiast yacTe XUMHUUECKON MOCY Bl U IPUOOPOB U3rOTABIIMBA-
eTcs U3 cTekna. Huke npuBeneHbl XapakTepUCTHKH HEKOTOPBIX Hau-
Oosiee ynoTpedisieMbIX COPTOB J1a00PaTOPHOTO CTEKIIA.

KBapueBoe cTek/10 COCTOUT U3 AUOKCHIa KPEMHUS SiO2 U SABJISI-
€TCs CaMbIM TEPMOCTOWKHUM CTEKJIOM: KO3((QHUIMEHT ero JIMHEHHOTo
pacumpenus B npezenax 0—1000 °C cocrasisier Bcero 6-107. IToaro-
My pacKaJeHHOE KBapLEBOE CTEKJIO, OMYILIEHHOE B XOJOJHYIO BONY,
He pacTpeckuBaercs. TemnepaTypa pa3MsardeHus: KBapleBoro CTeKiIa
paBna 1250 °C. IlonHoe *e IaBlIeHue KBApLEBOro CTEKIa, KOra U3
HEro MOYHO M3roTaBIMBaTh W3aenus, 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 KBApLEBOE CTEKJIO NpHU HarpeBaHuu. OHO cogepuiento nenpu-
20010 17151 padOT ¢ BOJHBIMH PACTBOPAMHU M pacIlaBaMH THAPOKCHU-
JIOB ILIIEJIOYHBIX METAJIIOB.

Jlaske KpaTKOBPEMEHHBIM KOHTAKT ¢ KBAapLEBBIM CTEKIOM 0O0JIb-
LIMHCTBA PACIIJIABOB XJIOPHUOB METAIJIOB, PACIIIIABOB LIEJIOYHBIX Me-
TaJJIOB, MarHUsd W QJIOMHUHUS JENAl0T HEBO3MOXKHBIM JlalbHENIIee
HCIIONIb30BaHNe KBapLeBbIX u3genuil. [Ipu BbICOKOH Temmeparype
KBapll BeAeT ce0sl Kak CHIIbHAS KUCIIOTA M B3aUMOICHUCTBYET HE TOJIb-
KO C OCHOBAaHHUSIMH, HO M OKCUAMH METAJLIOB.



CTekJ/10 MapKHU «BHKOP» 00J1a1aeT MHOTUMH CBOWCTBaMHU KBap-
LEBOTO CTEKJIA, T. K. COAEPKHUT 0K0JI0 96 % SiO,.

CTeKJ10 MAaPKH «IUPEKC» SBISIETCS OOPOCUINKATHBIM 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'epmanwmsi), TH3UIb, MO-
Hekc (Aurnus), TC (Poccust), coBupens (Opanuus), cumake (Yexus).

JlaGopaTopHoe cTeki10 GpupMbl Poccru BBITYyCKalOT HECKOIBKUX
mapok: JI-50 (TXC-2), Ne 29 (XC-2), JI-80 (XC-3), AMK (XC-3).
B cootserctBumn ¢ '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 — rinHa) — HeMETaNTMIECKHE
MaTepHaibl U M3JICNUs, TIOydaeMble CIIEKaHHEeM TIIUH M MTOPOIIKOB
OKCHJIOB METAJUIOB. B 3aBHCHMOCTH OT XMMHUYECKOTO COCTaBa pasiu-
YarT OKCUJHYIO, KapOWIHY0, HUTPHIHYIO U JPyTrUe KEPaMUKH.

B maGopaTopusx OOBIYHOTO THITA Yalle BCETO MPUMEHSIOT W3-
JleTisl U3 OKCUJIHOM allfOMOCWIIMKATHOW KepaMUKH Ha OCHOBE CMECU
Si0O, u Al O, (bapdop, mamor, xuHac, uabas) ¥ KEPAMHUKY Ha OCHO-
Be Al,0, (xopynn), ZrO,, MgO u BeO.

®appop — Oenplii KepaMUYECKHI MaTepuai, MPOCBEUYUBAIO-
IIMICS B TOHKOM CJIO€ 1 00T IaI0NINiA XapaKTEPHBIM 3ByYaHHEM MPH
yaape. OTimgaercs BoJI0- M Ta30HETIPOHUIIAeMOCThI0, MEXaHUYECKOU
MIPOYHOCTHIO. TEePMOCTONKOCTE HeTIa3ypoBaHHOTO dapdopa cocTas-
et 1400-1500 °C. I'mazypoBanubiii hapdop 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 YCTOWYNB K ACHCTBUIO OOJBITMHCTBA KHC-
JIOT M KHCTIBIX pacmuiaBos, kpome HF u H.PO,. Xnoposoxopon pa3nb-
enaet dapdop mpu 800 °C, a Berme 1000 °C dapdop paspymraercs
oT Bo3JeiicTBus xyopa. [Ipu OJTHOBPEMEHHOM TPHCYTCTBUHM B 3THX
rasax yriepoaconepxkamux seutects aericrsue HC1 u Cl, nposis-

JseTcs Ipu Oosiee HU3KUX Temmeparypax. Dapdop MocTeneHHo pas-
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pyuaeTcst Takke M MpU KOHTAKTe C pacljaBaMH T'MIPOKCHIOB Iie-
JIOYHBIX METAJUIOB, KLU U Oapus MM UX KOHLEHTPUPOBAHHBIMHU
BOJHBIMH PacTBOpPaMH.

dapdop NpUMEHSIOT IS U3TOTOBJICHUS TUTJIEH, JIOJ0YEK, da-
LIeK, CTYIOK, LINaTeNeil, cTakaHOB U APYrux M3jaeiauil. ToHKoCTeH-
Hble (QapPopoBble TUTIM MOXXHO BHOCHUTH HPSAMO B IUIaMsi ra30BOM
TOpEeJIKY, a 3aTeM OXJaXKJaTh A0 KOMHAaTHOU TeMmeparypsl. Toncro-
CTEHHbIE CTaKaHbl M YalIKU CJEIyeT HarpeBaTb C OCTOPOKHOCTHIO,
WX HeNb3s IPETh Ha OTKPHITOM IJIAMEHH, @ CIEAyeT MPUMEHSATh CETKH
¢ acOecTOBOM HaKJIAIKOH.

lamoT — KepaMHUYecKHil MaTepuall CepoBaTO-KOPHUUHEBOTO
usera, repmoctorikuii g0 1300-1400 °C. Ecnu k mamoty 100aBUTh
KBapLEBbI MECOK, MOJy4yaeTcsl KBAapLEBBIM IIAMOT, BBIAEPKHBAIO-
it remnepatypy a0 1500 °C. [llamot MeHee XUMUYECKHU YCTOUYUB,
yeM (apdop, 1 6osee ra3onpoOHULIAEM.

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

JuHac — cepoBaTo-KOPUYHEBBIN KepaMUUECKUI MaTepHall, pas-
msryaroruiics npu 1350 °C u mnaBamuiics npu TeMiepaType BbIIIe
1650 °C. Uznenus u3 nuHaca Hmwke 600 °C He mepeHOCAT pe3Kux
Kosnebanuil Temmneparyp. JuHac MeHee Ta3onpoHMIAEM, YeM Ia-
motT. Kucnotsl, kpome HF, na aunac ne nelictByror. Jlunac coctout
Ha 95 % u3 SiO, u conepxur eme 2-4 % CaO. ['maBHOE TOCTOMHCTBO
W3IeNUi U3 TuHaca — coxpaHeHue (GopMbl 0e3 KaKoH-T00 ycaaku
JI0 CaMOT'0 MOMEHTA IJIaBJIECHHUS.

JAnada3z — mMarepuan cepo-4epHOro IBETa ¢ CHHEBAaThIM OTJIH-
BOM, OTJIMYAIOIIMNCS TBEPAOCTBIO U XMMHYECKOW yCTOHYHMBOCTBIO.
Temnepatypa Hayana pa3msardenus auadasza pasaa 1000 °C, a TBep-
nocth 1o mkane Mooca — 7,8. Usnmenus w3 nuadaza yCTOWYUBEI
K JICCTBHIO 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 METaIIMUECKHE (DOPMBI.

Kopynn — mnpospauHblii 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 BHICOKON XMMHUYECKOH cToikocThio. [locyna
n3 kopyHaa g0 1700 °C ne noanaeTcst BO3AEHCTBHUIO BCEX ra3oB, KPo-
Me (Topa, KOTOPBI HAYMHACT pa3pyliaTh KOPYHI IPU TeMIIEpaType
Boie 500 °C. M3aenust u3 KOpyH1a HENIPUMEHUMBI TOJBKO T paboT
¢ gropcoaepkalMMHU pacijiaBaMu, paciijiaBaMd THAPOKCHAOB, Kap-
0OOHATOB, HUTPATOB U T'HIPOCYIb(ATOB MIETOYHBIX METAJUIOB, C KO-
TOPBIMH OH HauuHaeT B3aumojeicTBoBath npu 1000 °C. [Ipu Goree
BBICOKOH TemmepaType KopyHa pearupyer ¢ SiO, ¢ oOpaszoBaHuem
AJIFOMOCHJIMKATOB.

Kepamuka u3 nuoxcuia HuupKoHusi — Oejas UM cepasi CIijiaB-
JICHHAs1 Macca, 00JIafaoias O4eHb BEICOKOH MPOYHOCTHIO, COXPAaHSs-
touteiicst 1o 1300-1500 °C. Temmepatypa Havana nedopMalu 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 KAUE€CTBE BHICOKOTEMIIE-
patypHo#i Terton3onsauun. Peskue konebaHus TeMnepaTyp KepaMHuKa
He BeigepkuBaeT. OHa o0nagaeT BHICOKOH XMMUYECKOH CTOMKOCTBIO
B CpeJax, COAEp KaIMX BEIIEeCTBA KUCIOr0 U OCHOBHOTO XapakTepa.
B wactHOCTH, KEpaMUKa He pa3pylIaeTcs Mo AeHCTBUEM KOHIIEHTPH-
pOBaHHOH (TOPOBOJAOPOAHOMN, XJIOPOBOJOPOAHOM, a30THOW U (oc-
¢dopHoit kucaoT 1o Temnepatypsl 120 °C.

Turnm u3 ZrO2 BBIJICPIKUBAIOT Bo3JieiicTBre paciuiaBoB K, Na, Sb,
Biu Pb no remneparyp 700 °C; Mg u A1 — no Temmepatyp 1000 °C,
a Si, Fe, Ni, Co, Pt, Ti u Pd — no temnieparyp 1600 °C.

I'padut — BemecTBO YepHOIrO IBETa C METAJUIMYECKUM OJe-
CKOM, aJJIOTPONHAasi MOoIu(UKaLus yriepoaa, Hauboyiee ycTonunBas
B OOBIUHBIX YCIOBHSIX. ['pauT Xapakrepuszyercs BHICOKOH MOPUCTO-
CTBhIO U XUMH4eckoi nHepTHoCThIO. [Ipn 400 °C oH HaunMHaAEeT OKHC-
JIATHCS] KUCJIOPO/IOM BO3/lyXa U B3aUMOJIEHICTBOBATh C OKCHUaMH a30-
Ta, a C TaJIoreHaMK 00pa30BbIBaTh COCTUHEHUS BKJIIOYCHUSI.

B xumuueckoil mpakTHKe MCIIONB3YIOT U3AEIUs U3 CTEKIOyIie-
pona u nuporpadura.

Cmexnocpagum — O4YEHb TBEPAOE BEIECTBO YEPHOTO LIBETA
C METAJUIMYECKUM OJIECKOM, TEPMUUECKH YCTOHUUBOE 0 TEMIIepary-
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prt 3000 °C. DtoT BHA rpaduTa NPaKTHYECKH HE pearupyer ¢ GTopo-
BOJIOPOJTHOM, Q30THOW M CEPHOM KUCIOTaMH U X CMECSMH, C OPOMOM
u GTopoM, ¢ pacruiaBaMH MHOTUX METAJIOB, PTOPHUIOB, CYIb(PHUIOB U
temnypunoB. Haxe npu temneparype 1500 °C cTexnoyriepos cToek
B Iapax MbllIbsKa 1 cypbsMbl. [Ipu Temnepatype 10 400 °C noasepra-
€TCsl OKHCIIEHNIO B HE3HAUUTEIbHOHN CTENEeHH.

Wznenust u3 crekioyriepona (TUTIH, JOAOYKH, YaIIKW) HC-
MOJIB3YIOT AJisi paboT ¢ 0co00 YMCTHIMU BelecTBaMu. [lomydaroT
CTEKJIOYTIEPOA MyTeM CIeUualbHOW TpadUTHU3aLHUU LEJUTIOI03bI
npu 2500-3000 °C.

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

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

AcOecT — OrHecTOMKUI NMPUPOIHBIA MUHEpaJ U3 TPyHIbl H-
JPOCUIIMKATOB BOJIOKHHCTOTO CTPOCHUS, O0JaJalomui CIOCOOHO-
CTBIO PaCIIEIIIATHCS HA TOHKHE MPOYHbIE BOJIOKHA.

Tepmuueckasi yCTOMYMBOCTB acOecTa 3aBHCUT OT cOcTaBa 00pasy-
IOLIET0 €ro MuHepana. Tak, cepnenTuHoBbIH acbect Mg (OH) (Si,0, )
npu Temnepatype Boiue 400 °C TepsieT mo4TH 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 pa30aBlieHHBIE 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 JIepKaTh ClIerka YBIaKHEHHOH, YTOOBI U3~
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Oexxath 00pa3oBaHuUs acOECTOBOI MBLIM, KOTOPAsk BBI3BIBACT TSKEITYIO
Pa3HOBUIHOCTb CHJIMKO03a — acOecTo3. Onepauuu ¢ acoecToBOi BaToH
HEOOXO/IMMO MPOBOAUTH B BBITSDKHBIX HIKa(ax W B IepyUaTkax, 3alliy-
I11as OpTraHbl JIBIXaHUSI TIPU MTOMOILH PECIIPATOPOB THUIIA «JICIIECTOK.

1.3. [loaumepHvle Mamepuaisl

dropomiact-4 — MONMUTETPATOPITUICH C TIOBTOPSIOMICHCS
popmynbhoii enunnned (-CF,-CF)) — obnamaer BBICOKOW XUMH-
Yyeckoi ycToWumBocThio. Ha ¢roporact-4 HE 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.
OTop, TpudTopua XI0pa, TUPTOPHUI 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.

Wznemms n3 ¢ropomnacta-4 mpuMEHSIOT B MHTEpBAJIE TEMIIe-
patyp ot —190 mo +260 °C. Pa3nmoxeHue mnoaMMepa HAYMHAETCS
ipu Temnepatype Boitre 360 °C.

W3 sToro mommmepa MpPOM3BOAAT CTaKaHbBI, YallKH, TPYOKH,
[UIAHTH, CHITb(OHBI, IIACTHHBI JUIsl PUIBTPOBAHMSL.

®Toponaact-3 — TOTUXIOPTPUPTOPITHICH C (HOPMYIIb-
noii enunuuei (CF,-CCIF) . 91o mpo3pauHbiii MOIMMEpP, HECKOIIb-
KO yCTyHarouui (Toporiacty-4 mo XUMHYECKOH M TePMHUYECKOU
ycToWuuBOCTH. PTOpOTIIACT-3 HAYMHACT pa3jiaratbCs MpH TeMIepa-
type Boime 200 °C. Cocyasl U3 HEr0 MOXKHO OXJaXJaTh JKUIKUM
a30TOM, HE OTacasch PAaCTPECKUBAHWSA, OHH HE TEPAIOT MPH 3TOM
CBOEH Ta30HETPOHHUIIAEMOCTH.

droporutacT-3 cToeK K AeHCTBHIO OONBITUHCTBA KUCIIOT, PACTBO-
pUTEIeH W OKHCISIONINX pPeareHToB, BKmodas (rop. Ilpu Harpesa-
HUM TIOTMMEp HabyxaeT B xjopcoaepxkamux pactsopurensix (CCI,,
CHCI,, CH,Cl, n 1p.), Tonyoine, U3TUIIOBOM S(QUpE, ¢ YBEITMICHHEM
macch 10 20 %.

W3 dropormacta-3 mpou3BoaAT MEPHYIO TTOCYAY, KOIOBI, YaITKH 1
pa3NuYHbIE Y3IIbI YCTAHOBOK JJIS TTOJTyYSHHST 0COO0 YHCTHIX BEIIECTB.

Hoan3THIIEH — MOJIOYHO-TTPO3PAYHBINA TOTHMEp ¢ (HOPMYITEHON

enuunnei (-CH,-) . O n3BeCTeH IBYX BUJIOB: TOJIMATUIIEH 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 IIpU TeMIepa-
Type Hrke —30 °C cTaHOBUTCA TBEP/IBIM, KaK CTEKIIO.

Ha nonwatunen oboux BuaoB naxke npu Temneparype 100 °C
HE OKa3bIBAIOT JICHCTBUS KOHIIEHTPUPOBAHHBIC TAJIOTEHOBOIOPOIHbIC
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 Huxke 40 °C, B ee cpesie NOIMATUIIEH JIMIIb CBETIe-
eT. B oprannueckux pacTBOpHTENSIX MONMATHICH HaOyxaeT. Cpean
BCEX TOJIMMEPHBIX MaTEPHAJIOB MOJUATUICH 00Ja1aeT HauMeHbIIeH
MPOHHULIAEMOCTBIO 7151 BOJSIHBIX T1apOB.

W3 nonausTHICHAa TPOU3BOIST MEPHYIO MOCY Ly Uis paboT ¢ (hTo-
POBOIOPOTHOM KHCIOTOH JII000H KOHIIEHTPALHH.

Hosunponuien — mnonuMep ¢ (GOpMYyIbHOH eIUHULCH
[-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 JEHUCTBYIOT BOJHBIE PAacCTBOPBI BCEX TaJIOrT€HOBOJOPOIHBIX KHC-
10T, docdopnas, xaopaas (o 10 %), azotHast (10 50 %) u cepHas
(10 90 %) xucnoTsl. OH He pa3pylaeTcs B BOJHBIX PacTBOPax I'H-
JOPOKCHIOB Kalus ¥ HATPHsl, aMMHaKa, IEPOKCHIa BOAOPOIA.

Apomarnueckue, anudaTHUECKHe U XJIOPUPOBaHHBIE YTIIEBOJIO-
POl BBI3BIBAIOT IpH Temmeparypax 25-30 °C numpb HeboublIoe Ha-
Oyxanue nonumepa. OpraHndeckue KUCJIOTHI M rajJoreHbl adbcopOu-
PYIOTCS OJMITPONIMIICHOM M MeUIeHHO T QyHIUPYIOT uepe3 Hero.
Jist monumponuieHa XapakTepHa BbICOKasi CTOMKOCTh K MHOTOKpAT-
HBIM M3TH0aM M HCTHPAHUIO.

W3 nonunponuieHa TOTOBAT BBICOKOKAUECTBEHHYIO MEPHYIO
MOCyly ¥ MHOTOYHCJICHHBIC W3JENHs J1abOpaTOPHOTrO0 Ha3HAYCHWUS,
LUJTAaHTH U TIPOOKH.

HoauBunniaxjaopua — nonumep ¢ GopMyIbHOIN eAnHHULEH co-
craBa (-CH,-CHC1-) . On MOXeET ObITh U IIPO3Pa4YHbIM, M OKPALIEH-
HBIM B CBETJIBIH KpPacHO-KOpUYHEBBIH IBeT. [loiammMep mpuMeHSIOT

9



B TemIiepaTypHoM uHTepBanie oT —20 mo +60 °C; npu Oonee BbICO-
KOH Temmeparype MOJMBHHUIXJIOPU TIEPEXOJUT B PE3NHOOOPa3HOE
COCTOsIHME, a IpH Temnepatype Hike —20 °C cTaHOBUTCSA JIOMKHM.
[Ipu narpeBanun 1o 110 °C u BbllIe NOIMMEp pa3fiaraercs ¢ BblIe-
nennem HCI.

[TonMBUHUIXIIOPU YCTOHYMB K AEHCTBHIO BOJHBIX PAacTBOPOB
cozeir, KOH u NaOH (zo 50 %), KOHIIEeHTpHPOBAaHHBIX BOAHBIX pac-
TBOPOB TaJOT€HOBOIOPOJHBIX KUCIIOT, 3TaHOJAa, METaHOIa U annda-
THUYECKHUX YTIIEBOIOPOJO0B. Bee apyrue opraHnueckie pacTBOPUTEIH
BBI3BIBAIOT HA0YXaHUE MOJIUMEPA.

[TonMBUHUIXIIOPU PACTBOPSIETCS B IMKIOT€KCAaHOHE, TUMETHII-
(dbopmamMuze, aleToHe, OrpaHUuEeHHO — B OEH30171€.

Monauakpuaarel — noaMAIOUPH Pa3IUYHBIX JUKApPOOHOBBIX
KHCIJIOT ¥ ABYXaTOMHBIX (eHonoB (Mapku @-1, ®-16, 1-1 u ap.). Ouu
00J1aJIal0T JIOCTATOYHOM TEPMHUYECKOW YCTOHYMBOCTHIO (110 200—
300 °C). OcoOeHHO yCTOMUYMB K HarpeBaHuio mnojuakpunar D-16
(monudenondranenaupeHnIGraTuaIuKapOOHaT) U MOJTUAKPUIATHI
Ha OCHOBe TekcadTopauana u ouc-(4-okcudennn)iyopeHa, BbLACP-
YKUBAIOIIME HarpeBaHue cooTBeTcTBeHHO 10 320 u 500 °C.

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

1.4. Memanaawi

Mertamibl HaXOIAT CPAaBHUTEIHLHO OTPAHHYCHHOC MPHUMCHCHHE
JUTSI I3TOTOBJICHHSI XUMUYECKOH TIOCYAbI, €CITH HE CUUTATh COCYIOB,
paboTafomux TOJ JaBleHHEM. VCKITioueHHe COCTaBIISIOT W3ICITUS
13 TUTATUHBI U HEKOTOPBIX IIATHHOBBIX METAJIOB, 30J10Ta, cepedpa
Y HUKEIIS U OTYACTH M3 XPOMOHHUKEIICBOU CTaJIH.

Ilnatuna — cepeOpuCTO-O€NBIH TUTACTUYHBIN MeTall, Iia-
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 ycTounBa B aTMocdepe ximopa
1o 260 °C, B atmocdepe dpropa — mo 480 °C, Ha Hee HE NEHCTBY-
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10T nonucepHble kucnotel a0 400 °C, a oprodocdopHas KucIoTa
— 110 100 °C. Paspymaercs ratuHa B Cpesie CEeIEHOBOW KHUCIIOTHI,
B XJIOPOBOJOPOJIHONW KHMCIIOTE, HACBHIILIEHHON XJIOPOM, B CMECH a30T-
HOM 1 XJIOPOBOAOPOAHOI KHCIIOT, B BOAHBIX PACTBOPAX MOJUHOJATOB
LIETIOYHBIX METAJJIOB M B )KUIKUX (PTOPUIAX TaJIOTCHOB.

OCo0EHHO OMAacHO TUIABUTH U MPOKAIMBATh B IUIATHHOBOW MOCY-
Jie THAPOKCHIbI, HUTPAThI, KapOOHATHI, IEPOKCU/IBI, HAATICPOKCH B! 1
O30HHU/IBI IETOYHBIX MeTa/IoB. Henmb3sd momyckarh KOHTaKTa C Ija-
TuHOH Si0, B IPUCYTCTBUM BOCCTAHOBUTEIEH M IIABUTH B IJIATUHO-
BBIX TUTJIIX cTekno Beime 900 °C.

[IpuMmeHsA0T NIaTUHy AJI U3TOTOBJIEHUS TUTJIEH, JIOJOYEK, Ya-
LIeK, TPYOOK IImaTesiel, 3JIeKTPOJ0B, TEpMOIIap U 3JEKTpOHArpeBate-
JIeH, IMUPOKO UCTIONB3YIOT B (PU3UKO-XUMHUUECKUX PUOOpax.

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

I'anorenoBomopoansie u cepHast kucaotsl npu 25-30 °C Ha ce-
pedpo He NeiCTBYIOT, a a30THasl U HarpeTble KOHLIEHTPUPOBAHHbIE
BOJIHBIE pacTBOPBI POCPOPHON M CEPHOI KUCIIOT, a TAaKXKe BOIHBIC
pPacTBOPBI IMAHUAOB LIEJIOYHBIX METAJIOB B MMPUCYTCTBUU KHCIOPO-
Jla BO3/1yXa pa3pyllaloT cepeOpsHble H3eusl.

U3 cepeOpa mpOM3BOAST THUIIH, JIOJOUYKH, YAlIKH, IINATEITH
U IIPOBOJIOKY.

Hukens — cepeOpucto-0emplii MIaCTUUHBIA MeTam, IJiaBs-
uuiics npu 1455 °C. Brime 800 °C oxucnsercs ¢ MOBEPXHOCTU KHUC-
JIOPOIOM BO3[yXa, MEAJICHHO B3aMMOJCHCTBYET C pPa30aBICHHBIMHU
BOJIHBIMH PacTBOPaMHU XJIOPOBOJOPOIAHOM M CEPHOM KHCIOT, Ooiee
SHEPTUYHO — € pa30aBICHHBIM BOAHBIM PACTBOPOM a30THON KHCIIOTHI
1 rajoreHamMu. KOoHIIEHTpUpOBaHHBIE a30THAs U CEpHAasi KUCIIOTHI Mac-
CUBHPYIOT MeTai1. Hukenb ycroiunB K neiictBuro ¢ropa go 600 °C.

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

ACCOPTUMEHT MaTepHaloB sl GUIBTPOBAHUS JOCTATOYHO IIH-
poK: Oymara, MEJIKOIIOPHCTOE CTEKIIO, BOJIOKHUCTHIC TIOJIMMEPHBIC Be-
LIeCTBa, KepaMHKa, acOecT, CTEKIIOBOJIOKHO, MIOPUCTHIA rpaduT u ap.
Bri6op marepuana ¢puabTpa onpeaessieTcsi COCTOSIHUEM 0cajlka U co-
CTaBOM PacTBOpa M MX B3aMMOJICHCTBHUS C MAaTEpHAJIOM (QHIIbTpA.

dOuibTpoBabHas fyMara — NpoIyKT MIEJTOYHOW WIIM KUCITIOT-
HOM nmepepaboTKH KOPOTKOBOJIOKHUCTOH 11€UT1010361. OHA TUTPOCKO-
MMAYHA U B BO3AYIITHO-CYXOM COCTOSIHUU COACPKUT 5—6 % BOJIBI.

dunpTpoBanbHas OyMara MmocTymnaeT B MPOJaxy B BHJIE JTUCTOB
U KPYKKOB paziIM4HOTO auaMeTpa. KadecTBo Oymaru ompeaessitoT
KOJINYECTBOM 30JIbI, OCTAIOIICHCS TOCIe ee CKHTaHWs, U TOPUCTO-
cTht0. Ha kasknoit mauke Kpyribix GUIBTPOB YKa3bIBAIOT MACCY 30JIBL.
OunbTp CUUTAIOT OE330IBHBIM, €CJIM TIOCIIE €r0 CKUTAHUS Macca 30J1b1
He npesbimaer 7-107° 1.

[TnoTHOCTH (TIOPUCTOCTD) GUIBLTPOBATILHOM Oymaru Kaxkaast Gup-
Ma 0003HauaeT CBOMMH 3HaKaMH. B 4acTHOCTH, YEPHOI WIIN PO30BOMH
JICHTOW Ha MayvKe KPYrIbIX (PHMIBTPOB OOJIBIIMHCTBO (PUPM OTMEYaeT
KPYITHYIO MTOPUCTOCTh OyMard co CpPEeIHUM Pa3MEpoM TOp MOpsaKa
3,5-4,0 mxMm. benoit nenToit 0003Ha4yar0T Oymary cpeqHel mopucTo-
ctH (3,0-3,5 Mxm), a cuneit — menkonopuctyio (1,0-1,1 mxm), npea-
Ha3HAUCHHYIO JJIsl (QUIBTPAIMK METKO3epHHUCTHIX OCaaKoB. [IpoHu-
1aeMOCTh Takoro (umbTpa aias Bojasl coctasmser 0,001 mur/(cm?-c)
npu aasienuu 10 MM BOJI. CT.

OunpTpoBaNBbHYI0 OyMary Hemb3si UCIOJIb30BaTh JUisi (hHIIbTpa-
LUK TOPSYMX BOJHBIX PACTBOPOB CHIIBHBIX KUCIOT ¥ mienodeid. OHa
B HX CpeJie TIPeBpallaeTcsl B CTYACHUCTYIO MaccCy, XOTs XUMHUECKUH
COCTaB ee 3aMETHO He M3MeHsieTcsi. Bymara paspymaercs U BOAHBIMA
pacTBopamu MEepOKCHIa BOJIOPOJA, M a30THOW KUCIIOTHI Aa)Ke HEBBI-
COKOM KOHIICHTPALUU.

Bymazknas macca. Bymaknyro Maccy NpuMeEHSIOT 7151 QUIBTPO-
BaHUsI CTYJCHHUCTBIX M CIU3UCTHIX OcankoB. OHa MOMOTraeT mpeBpa-
LICHUIO TAKUX OCAJIKOB MOCJIE MPOKAIUBAHUS B TOHKO Pa3pbIXJICHHOE
COCTOSIHME, a HE B CIJIOLIHON KOMOK. Maccy mpHOaBiIsIIOT K OCajiKy
rociie ero o0pa3oBaHus U TIIATEIHHO C HUM [IEPEMELINBAIOT, a 3aTeM
OT(UIBTPOBBIBAIOT, HCIIOJB3Ys HeoOxoaumble GuibTphl. Ee He npu-
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0aBISIOT B TEX CIIydasiX, KOTAa 0CaJoK MEPEeBOISAT B pacTBOP AJIS MO-
CIIEYIOLLETO IEPEOCAXKACHUS.

Maccy roToBAT, CUIBHO BCTPAXHMBAs MEJIKHE KyCOUKU 0e330I1b-
HOW (pUIBTpOBaNILHOW OyMaru ¢ ropsyeil YUCTOH BOAOH B KOHHYE-
CKOW KoJ0€, 3aKpBITOH MPUTEPTOH CTEKISIHHOW MPOOKOH, 10 TOIy-
YEeHUS! OJHOPOJHOW CMETaHOMoJOOHOM Maccel. s ynaneHus u3
Hee pa3MyHbIX NpUMecel Maccy HarpeBaroT 15—20 MHUH cO cMechio
KOHLIEHTPUPOBAHHON  XJIOPOBOJOPOAHON KHUCJIOTBI, HACBIIEHHOMI
OpoMOM, M BOABI B COOTHOIIEHHH 1:7 o 00bemy. 3aTeM Maccy OT-
(UIBTPOBBIBAIOT HA CTEKISTHHOM (DMIIBTPE M TIIATELHO POMBIBAIOT
0c000 YHCTON BOJIOH.

CrekasiHHBbIE (PUIBTPBI — 3TO MJIACTUHKU U3 Pa3MeEIbue€HHOI0
U 3aTeM CIEUEHHOTO CTEeKJIa pa3Horo cocraBa. OHH MOTYT OBITH ILIO-
CKUMH, KPYTJIBIMH, BBIMTYKIBIMHU, OTIUTH()OBAaHHBIMU CO BCEX CTOPOH
WA TOJBKO ¢ OOKOB, HWJIMHAPHYECKMMHU W KOHHMYECKHMH, HaTpPOH-
HBIMH, MPSIMOYTOJIBHBIMM, B 3aBHUCUMOCTH OT MECTa PaclOIOKEeHHS
B IpuOOpe U yCIOBUH pa3aeieHus TBepIoi U Kuakoi da3. CTeksH-
HbIe QUIBTPBI PA3TMYAIOTCS IO IIOPUCTOCTU U ToIIuHE (Tadi. 1).

Tabmuma 1
IIponuyaemocmov cmeknAnHBIX PuUILMPOS
Ao Cpeonuii Tonuuna nua- Ilponuyaemocms
¢urempa pazmep nop, CIMUHKU, MM ot 12{20’
MKM mn/(em?-c-Ila)

00 250-500 3,9 310*

0 160-250 3,5 —

1 100-160 33 2 10+

2 40-100 3,0 —

3 1640 2,8 210+

4 10-16 2,3 3107

5 3-6 2,2 2 10°¢

Ilpumeuanue. Jlanapie Ta0n. 1 UMEIOT OPHEHTHPOBOYHOE 3HAYCHUE.
OuibTpsl ¢ HOMEpPOM 00 MPUMEHSIOT A MEXaHUYECKOW OYUCTKU Ta30B,
¢unbTpbl c HoMepamu 0 U | — /1711 y TaJIeHUSI U3 K HUIKOCTEH KPYITHO3CPHUCTHIX
0cajKoB, a (WIBTPBI C HOMEpaMH 2—5 — B aHAJUTHYCCKOW NPAKTHKE
U HU3UKO-XMUMUICCKHUX HCCIICIOBAHUSIX.
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Eme He mcrnonb3oBaHHbIE CTEKIISTHHBIE (QUIBTPBI MEepe] IpUMe-
HEHHUEM CIIeAyeT JUIsl YAAJIEHUs TOBEPXHOCTHBIX 3arpsi3HEHUI U 4a-
CTHYEK IBUIM MPOMBITH C OTCAChIBAHUEM HArpeTol XJIOpPOBOAOPO-
HOM KMCJIOTOM, a 3aTeM YHMCTOI BOJIOMN.

UYepes crexinsHHbIE GUIBTPBI MOKHO (UIBTPOBATH KOHLEHTPH-
pOBaHHBIE KUCIOTHI, KpoMe (HTOPOBOJOPOAHOM, U pa30aBlIeHHBIE BO-
JTHBIE pacTBOPHI HIesnodeld. HarpeTsle KOHIIEHTPHPOBaHHBIE PACTBOPHI
MOCCTHUX Pa3pyILaOT CTEKISHHBIE PUIBTPHI.

JIOCTOMHCTBOM CTEKJISTHHBIX (DUIIBTPOB SBISIOTCS CPABHUTENb-
Hasl JIETKOCTh UX OYMCTKH, IPOMBIBKH U BBICYIIMBAHUS OCAJIKa, BO3-
MO>KHOCTb OBICTPOTO (PMIIBTPOBAHUS I0]] BAKYYMOM M B3BEIINBAHHS
BMecTe C pUIbTpoMm.

CrexsiHHbIe (QUIBTPE MOKHO HarpeBaTh a0 350 °C mpu men-
JIEHHOM IOBBILIIEHUH TEMIEPATYphl C MOCIEAYIOIUM MOCTEIEHHBIM
oxJnaxkaeHueM. VX Henb3s HarpeBaTh Ha OTKPBITOM IUTAMEHU U MOJ-
BEprarh pe3KUM U3MEHEHUSIM TeMIIepaTyphl.

@uiabTphl U3 HOpucTOro ¢gapdopa NpUMEHSIOT B TeX Cllyda-
SIX, KOTAa OT(QUIBTPOBAHHBIE OCAJIKU HYKHO IPOKAJIUTh, HE CHUMAS C
¢mbTpa. OHY, KaK U CTEKISIHHBIC (QUIBTPBI, HETPUTOAHBI 1151 (PHITh-
TpallMM HArpeThIX KOHLUEHTPUPOBAHHBIX BOJHBIX PACTBOPOB LIEIIO-
yeit. B wactaoctu, 60 %-i1 Bonueiil pactsop KOH mpu 160 °C pas-
pyuraet nmopuctbii hapdop B Teyenue 1 u.

TrkaneBble PUIABTPBI. ACCOPTUMEHT TKaHEBBIX (QHUIBTPOB U3
MOJIMMEPHBIX BEUIECTB 10CTaTOuHO BenuK. HykHbIi GunbTp cneayer
BBIOMPATH, UCXOSI U3 COCTaBa CYCIEH3HH, BUAA PACTBOPUTENS U TEM-
nepaTypbl pa3aenseMbix das.

THonuakpunonumpunogvle mrkany (HUTPOH, OPJIOH, TUTYTOH) OT-
JINYAIOTCA BBICOKOH NMPOYHOCTBIO B CYXOM M BIJIQKHOM COCTOSIHUH.
Onu mpuroaHsl i GUIBTPOBaHUS KOHLIEHTPUPOBAHHBIX CEPHOU U
XJIOPOBOJIOPOTHOM KHUCIIOT, KOHLIEHTPHUPOBAHHBIX BOJHBIX paCTBOPOB
menoyeit naxe mpu 100 °C.

Honruamuonvie mxanu (KarnpoH, HAHIOH, aHUI) TaKXKe YCTOH-
YUBBl K JEHCTBUIO BOJHBIX pPAcTBOPOB IIEJIOYEH NIpH TeMIle-
patypax, oimskux k 100 °C, u BeIIEPKHUBAIOT BO3AEHCTBHE pa3-
OaBJICHHBIX KHCJOT MpU OOBIYHBIX Temmeparypax. bymara wus
HalinoHa-44 (nmonu-m-peHnneHn3oPpTanaMmuia) BeIICPKUBACT Ha-
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rpesanue 10 250 °C 6e3 U3MEHEHUs IPOYHOCTH U HE PAaCTBOPSETCS
B OPraHUYECKUX PaCTBOPUTEIAX.

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

THonusgpuprnvie mrxanu (NaBcaH, TEPUIICH, JAKPOH) OTIMYAIOTCS
Oonbmoit 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 (pUIbTpOoBaHKUs. Tak Ha3bI-
BalOT BEIECTBA, J0OABIsIEMbIE K CYyCIICH3USIM Il COXPaHEHUsI CKO-
pocti (QUABTPOBaHMSA, MPEAOTBPAILEHHUS CIEKHBAEMOCTH OCaJIKOB
W 3aKylopuBaHUs (UIBTPOB YACTHYKaMHU 0CaAKOB. K HUM OTHOCST
OyMaKHYIO Maccy, acOecT, MepJHT, CHIMKArelb, aKTHBUPOBAHHBIN
yrojib ¥ AUATOMMT.

BcnomorarenbHoe BemecTBO JIMOO 100ABISIOT K CYCIIEH3UH
(0,01-4,0 % ot ee macchl), 100 HAHOCSAT TOHKUM CJIOEM Ha UCTIOIb-
3yeMblil QUIbTp nepes GUILTPOBAHUEM.

BcnomoraresnbHbie MaTepHalibl IPUMEHSIIOT B T€X CIyYasx, KOraa
B MOCJIEAYIONINX ONepauusiX HyKeH TONbKo (uibTpaT. Mckimouenue
COCTaBISIIOT OyMakHast Macca M akTHBHPOBAHHBIM YTroJb, peaBapu-
TeNbHO 00paboTaHHbIi Kucioramu. OHU MPH MPOKATMBAHUHU OCATKA
CroparoT, MOYTH HE OCTaBJIAA 30Jibl. B TOUHBIX aHAINTHYECKHUX pa-
00Tax M MpH MOJYYEHUH 0CO00 YHCTHIX BEIIECTB BCIIOMOTAaTEIbHbIC
MaTepHajbl Npu GUIBTPOBAHUN HE TPUMEHSIOT.

1.6. Pe3uHa u kay4yyku (npo6Ku u waaH2u)

Pe3una — mpoayKT ByJNKaHW3AIWU KaydyKa, OONalaroImiui
CIIOCOOHOCTBIO K OOJbpImNM 00paTuMbIM nedopmarusim. Temre-
paTypa 3KCIUTyaTallid 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 PE3UHBI CUIIBHO YCKOPSIETCS B TIPH-
CYTCTBUU KHCIOpOJa W Jpyrux okuciutened. [Ipu Temmeparype
Hxe —20 °C oObIyHast pe3nHa CTaHOBHUTCS Xpymnkoi. [Ipm 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 U MEPMAHIAHATOB IIle-
JIOYHBIX METAJIIOB.

Pe3nna HaOyxaeT B OpraHMYecKUX PacTBOPUTENSX 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 CTAaHOBHUTCA KJIEWKOH, a 3aTeM XpYyIKOH, mocie
Yero pe3nHa pacTpecKHUBaeTCs.

Kpemuuiioprannyecknii Kay4yk (CHUJIOKCaHOBBIH, CHIMKOHO-
BBl Kaydyk) — noaumep (-R,SiO-) . Taxoi kayuyk Gonee Tepmu-
YECKH YCTOWYMB, UEM PE3MHA U3 HATYypalIbHOIO WINM CUHTETHYECKOTO
Kaydyka. [IpoomKUTenbHOCTh SKCIUTyaTallMd M3AETUil 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 IECATKHU pa3 BbIIIE, YEM HATyPaJIbHOTIO.

CUIIOKCaHOBBIM Kay4yK YCTOWYMB B cpeie OOJBIIMHCTBA KHC-
JIOT, KpoMme (TOPOBOJOPOAHOM M KOHLEHTPHUPOBAHHBIX a30THOH
u cepHoil. [lonumMep mocreneHHo pa3pyiaeTcsd KOHIEHTPUPOBAHHBI-
mu BonHbIMU pacTtBopamu KOH u NaOH, HaOyxaet u pactBopsieTcs
B CCl,,CHCL,, npocThIX U CIOKHBIX 3()Upax, yrIeBoA0POaax.

Pe3unoBbIe MPOOKH NPUMEHSIOT B T€X ClydasX, KOrja Belle-
CTBO, HaXoJslIeecs B 3aKPbIBAEMOM COCY/IE, HE JIEHCTBYET Ha PE3UHY
1 HE BBI3bIBAcT e¢ HaOyXaHMsI.

[lepen ymoTpebieHneM HOBBIE pE3MHOBBIE MPOOKH HArpeBalOT
B 2—5 %-m BoiHOM pactBope KOH nnu NaOH, a 3atem B uucToii Bozae
U XpaHAT B 3aKPHITOM COCY/JI€ U3 TEMHOTO CTEKJIa.

Jis mpepgoxpaHeHHsI MPOOOK OT 3aTBEPIACBAHUS U PACTPECKH-
BaHUS B MpOIEcCce JIUTEIbHON 3KCITyaTallMd MpU TeMIeparypax
80—-100 °C ux mponuThIBaloT NapaguHoM. B pacruiaBieHHbIN mapa-
¢uH poOku omyckarot Ha 30-60 c, a 3aTemM nomemaroT B Gapdhopo-
Boif yamke B Harpethiid 1o 100-105 °C cymmnpnblil mkad. [apapun
MIOCTENIEHHO PACTBOPAETCS B PE3UHE U COXPAHSET €€ 3JIaCTUYHOCTb.
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Pe3unoBble 1 noimMepHble TPYOKHU (LIJIaHTH), elle He ObIB-
mMe B yNoTpeOsieHHH, CieyeT Tepell MPUMEHEHHEM HPOMBITh YH-
CTOH BOJIOM MK pa30aBiieHHBIM BOIHBIM pacTBopoM NaOH. Ecnu ye-
pe3 Pe3MHOBYIO TPYOKY MPOITyCKall XJIOp MM ra3bl KUCJIOTHOTO Xa-
paxrepa (HCI, SO, u 1p.), T0 nocyie paboThl €¢ HEOOXOAUMO HPOMBIT
BOJIOM, 3aTeM pacTBOpOM KapOOHaTa HaTpHsl U CHOBa BojaOW. MHaue
Ha BHYTPEHHEH MOBEPXHOCTH TPYOKH 00pa3yroTCsl MEJIKHE TPEIIUHEIL.

[Ipu HageBaHWM PE3UHOBOW TPYOKHM HA CTEKIISIHHYIO CIEIYeT Mo-
CJIEJTHIOIO CJIETKa CMOYMTH BOJIOM MM raunepuHoM. CMa3bIBaTh pe-
3MHOBYIO TPYOKY KaKUMH-THOO MaciaMHu HENb3sl, T. K. OT 9TOTO pe3u-
Ha pa30yXaeT U CTAHOBUTCS MEHEE 3JIaCTUYHOM.

[lepen HameBaHMEM Ha CTEKISHHYIO TPyOKy KOHEIl ILIAHTa
13 TIOJIMATHIICHA WITH TTOJIMXJIOPBUHIIIA TIOTPYXKAIOT B TOPSYYIO BOAY,
IPU 3TOM OH CTAHOBHTCSI 0oJiee DIIACTUYHBIM M JIETKO HaJeBaeTCs
Ha CTEKJIIHHYI0 TpyOKy. [Ipu pabGoTe ¢ BakyyMOoM WM TOJ JaBiie-
HUEM CTEKJISTHHbIC TPYOKH ClieyeT IPUCOSAUHATh APYT K APYTy MO
BO3MOXHOCTH BCTBIK. TOJICTOCTEHHBI BaKyyMHBIH IUTAHT JOJDKEH
0 pa3Mepy CTPOTrO MOAXOTUTH K CTEKISIHHOW TpyOKe, CHAOKeHHOM
Ha KOHIIE PSJOM CYKEHHH M PacHIMpPEeHUH («OIMBOH», cM. pHc. 1 2).
BakyyMHBIH IITaHT HY’KHO HaTSATHBATh Ha TPyOKy HE MEHee 4eM Ha
2-3 cM, IpeABapUTENBLHO CMa3aB KOHEL TPYOKH TOHKUM CJIOEM CHITHU-
KOHOBOTO Maciia Wi 0e3BOJIHBIM TIHMIEPUHOM, K KOTOPOMY J100aB-
qst0T 710 30 % Ttanbka. TeM caMbIM MpeAoTBpallaeTcs NMPUIKIIaHUE
IIUIaHTa K TPYyOKe.

[lpr wCrONB30BaHMM LIIAHTOB W3 IOJMMEPHBIX MaTepHaioB
HE HaJ0 3a0bIBaTh, YTO OPraHUUECKUE PACTBOPHUTENIN BBIMBIBAIOT U3
HUX TIACTU(UKATOPHI (MCKIIIOYeHNE — (DTOPOIUIACTOBBIC IIUTAHTH) U
LJTAHTH CO BPEMEHEM CTAHOBSTCS TBEPABIMU U XpyNKUMH. [Ipenmy-
LIECTBO TAKWX IUIAHTOB TI0 CPaBHEHHIO C PE3MHOBBIMH — HX MPO-
3pavyHOCTh U 00JIee BHICOKASI XUMHYECKast yCTOWIHBOCTb.

[ToMUMO pE3NHOBBIX XUMHUECKUE COCYBI 3aKPBIBAIOT CTEKIISH-
HBIMHU IPOOKaMH U MPOOKAMHU U3 MOJIMMEPHBIX MaTepHaoB.

CrexJisiHHbIe IPOOKH (cM. puc. 1 2) ABJISIOTCA COCTaBHOW Ya-
CTBIO cOCyJIa ¥ BCET/1a MPUILIM(OBAHBI K ero ropiy. YToOb! He myTaTh
poOKH, Ha HUX ¥ HA COCYAaX HaJ0 MPOCTABIISITH OJJHHAKOBBIC HOMEPA.
Kormaa cocyn HudeM He 3amoiiHeH, MeXIy MPOOKOW U TOPJIOM cocyaa
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MIPOKJIAIBIBAIOT MOJIOCKY (PHUIBTPOBAIILHOM OyMaru, YTo0bl MpoOKy He
3aeno, a MpHU XPaHEHHUH JICTYYUX BEIIECTB MPHUIUTU(POBAHHYIO YaCTh
MpoOKK CMa3bIBAIOT BA3EIMHOM MM CHIIMKOHOBBIM MaciioM.

Puc. 1. I[Ipobku 0nst cocy0os. pesunosvie (a—6), cmexisnnble (2),
@moponnacmosule (0) u noruUMepHblIe, U30IUPYIOUUE OM 8030VXA (€):
1 — baxenumosas kpviwika; 2, 4 — ¢pmoponiacmosvie npokIaoKu,
3 — antomunuesas npudsCUMHAsL NPOOKA; 5— 20pilo cocyoa ¢ pe3vbooll
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IIpu mpoIOIKUTENBHOM XPAaHEHUU COCYJa ¢ TEM WA HUHBIM Be-
LIECTBOM CTEKJISIHHBIE MPOOKHK YacTo 3aenaeT. YToObl BEIHYTH TaKylo
mpoOKy, ee clenyeT MPexXIe BCEro MmocTapaThCsi MOBEPHYTh BOKPYT
OCH WJIM pacKayaTh, HA)KUMas Ha Hee COOKY TO BIPaBO, TO BIEBO,
OCTOPOKHO MOCTYKHBasi KAKUM-THOO JEPEBSIHHBIM MpeaMeToM. Tak
MOYTH BCET/1a YAAETCs M3BJIeUb 3aCTpsBLIME MPOOKH. Ecim 3ToT npu-
€M He JaeT pe3yNbTaToB, CIEAYET OCTOPOKHO HArpeTh ropjo cocya
Ha HEOONBUIOM KOMNTSIIEM IUIAMEHH TOPENKH, CBEYH, CIIMYKU HIIH
IIOJ, CTpYeU ropsiueii BoAbl, Bpauias cocy 1. Eciu B cocyie HaxoauTes
OTHEOIIACHOE BELIECTBO, TO T'OPJIO HATPEBAIOT TOJIBKO IOpsUYei BO-
noi. HarpeBanue MOKHO OBITH KPaTKOBPEMEHHBIM, YTOOBI Harpe-
JIOCh TOJIBKO TOPJIO cOCyAa, a He cama npoOka. [Tocne Takoro Harpe-
Ba TOPJIO HECKOJBKO PACHIUPSIETCS, U MPH OOKOBOM MOCTYKHBaHUH
MpoOKy yAaeTcsi BEIHYTb.

Koraa B mmmmide 3akprcTaqin3oBagoch BELIECTBO, COCY/ CTABAT
poOKoii BHU3 B TEIUIyI0 BOAY Ha yac-Apyrou. [locie Takoit 00paboT-
Ki TIpoOKa OOBIYHO JIETKO H3BiEKaeTcs. M3Biedb nmpoOKy, KOTOPYIO
CUJIBHO 3a€J10, MOXHO TOJIBKO IIPU JOCTaTOYHOM 3aI1ace TEPIICHHUS.

Henb3st XpaHuTh B cocyax co CTEKJISTHHBIMH MTPOOKaMH ILEI0YN
U UX BOAHBIE pacTBOpHL. [IpoOKH M3 TakMX COCYJOB 4acTo HE M3BIe-
KalTCSl HU OJTHUM U3 YKa3aHHBIX BBILIE IIPUEMOB.

I[Ipodku U3 moJUMePHBLIX MaTepuaoB ((PTOPOIIACTOBBIC,
MOJIMATUIICHOBbIE M TOJUIPONUIICHOBBIE) OYEeHb YHOOHBI IJIs 3a-
KPBIBaHHS CTEKJISIHHBIX COCYIOB. DTH MPOOKH HUKOTZA HE 3ae]acT
B ropJiax, oHH 0oJjiee XMMHUYECKH YCTOWYHMBBI U CO31AI0T HAICKHYIO
TE€PMETUYHOCTD.

Hexoropsle dropormacToBeie MpoOKH A y100CTBA U3BICUCHUS
U3 TOpJIa cocya CHa0XKaloT CTEPKHEM C pe3b00oil M KPYTJIol ¢ Hacey-
KOU raiikoii (cM. puc. 1 0).

JIns repMEeTUYHOMN OJITOBPEMEHHON U30JIALIMH BELIECTBA OT BO3-
JIeHCTBUSL KMCIIOPOJA U BJIard BO3AYyXa IPUMEHSIOT COCTABHBIE T10JIU-
MepHBIE TPOOKH, KOHCTPYKIMs KOTOPBIX TIOKa3aHa Ha puc. | e.

CaepJjieHne 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 CHENMaIbHOTO HOXKaA (pUC. 2 6), HOXK NPUKUMAIOT OOJNBLINM
najblieM JIEBOW pyKH K CBEpiy, a MpaBOM pPyKOW MOBOpauMBaIOT
TpyOKy cBepiia BOKpYT KoHyca (puc. 2 6), HE Ha)XXHMMas CHJIBHO Ha
HO, B MPOTUBHOM CJy4dae BO3MOXKHO 0Opa3oBaHHE Ha CBepJe 3a-
3yOpuH. {751 TOYKM cBepila MOKHO HCIIONB30BaTh TaKkKe OpycoK
WJIM HaIlWJIBHUK C MEJIKOM Haceukoil. Bo Bcex ciydasix 3aTaunBaeTcs
TOJIBKO BHEUIHSS YacTh CBEpIIA.

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

Caepaat npoOKy CO CTOPOHBI €€ MEHBLIETO OCHOBAHHS, IPHMe-
HSISl KaK CMa3Ky [JIMIEPUH WK BOAHBIA PaCTBOP aMMHaKa, Ba3eJIHMHO-
BOE MacJjio MM OOBIYHBINH MBUIbHBIN pacTBOp. [1pu cBepneHnn cBepio
CIIEyeT Yalle BEBIHUMATh U3 MPOOKH U IIOBTOPHO cMa3biBaTh. CBepiio
IIPU CBEpJICHUM TOBOPAYMBAIOT B MPOOKE C HEOONBIINM HA)KUMOM,
MO/IJIEPKUBAS €T0 B HAPABJICHNUH, IEPIEHIUKYIISIPHOM K IPOCBEPIIH-
BAa€MOMY OCHOBAHMIO MPOOKH.

Korna Gonpinas gacte mpoOKK MPOCBEpIICHA, €€ CTaBSIT LIHPO-
KMM OCHOBaHHMEM Ha JOIIEYKY M MpOope3aroT 0osee CUIbHBIM HaKH-
MOM ITpH IOBOPAYMBAHHUH, HO CBEPJIO HE JI0JIKHO IPH 3TOM Bpe3aThes
B JIEPEBO. 3aTeM CBEpJIO BHIHUMAIOT U BBHIOMPAIOT M3 HETO BBIpE3aH-
HYIO 4acTb IPOOKH MPH MIOMOIIIN CTEPKHS, BXOASIIETO B HA0OP CBEpII.
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JluameTp BBIPE3aHHOTO OTBEPCTHUS JOJDKEH OBITH UyTh MEHBIIIE
JrameTpa BecTaBisgeMoil TpyOku. [IpocBeprieHHyo TpoOKy MPOMBIBAIOT
TIIATETLHO YUCTOM BOJIOH, a 3aTEM 3TaHOJIOM U BBICYIIMBAIOT. Paciu-
PSIIOT OTBEPCTHE B POOKE TOIBKO MPY MOMOIIN KPYTJIOTO HAMIbHHKA.
[TpumeHsTH U151 5TOH 1eTH CBEpII0 OOMBIIEro AUaMeTpa Hellb3si — OHO
OyzeT He CBepNUTb, & PACTAMBATh M KPOLIMTH NpoOKy. Ilepen Bcras-
JIeHHeM TPYOOK MOJy4EeHHbIE OTBEPCTHUS CMa3bIBAIOT TIIMLEPUHOM HIIH
BA3ENIMHOBBIM MAacJIOM, & TO ¥ MPOCTO BOJIOW, TPYOKH 3aXBaThIBAIOT
MaJblIaMH B HETIOCPEACTBEHHOM OJIM30CTH OT OTBEPCTHS B IPOOKE.

1.7. Cma3Ku, 3amMda3Ku u yniomusowue cpedcmad

CMasbIBaTh B na60paT0pH51x MMPUXOOUTCH TMPEKIAEC BCETO ILIN-
(1. OOBIUHBIE CTEKIITHHBIC UTH(BI B CYXOM COCTOSIHUH HE SBIISIOTCS
TCPMECTUYHBIMHU OaXXC IMPU BECbMa THIATCJIBHOM U3TOTOBJICHUU U oe3
CMa3KH{ MPH MMOBOPAYMBAHNH OJHON NPUITH(OBAHHON TOBEPXHOCTH
OTHOCHTCIIBHO npyroﬁ Ha HUX TOABJIAIOTCA «3aAWpPbD», BBIBOAAIIUC
Ui U3 CTposi.

K cmaszkam MPEABABIIAIOT JOBOJIBHO BBICOKHC Tpe60BaHI/I$I: OHHN
JOJDKHBI 00J1aiaTh XMMHUYECKOW CTOWKOCTBIO, HEPAaCTBOPHUMOCTHIO
XpaHsIencs: Wik MpOTeKaroNIel KUJKOCThIO, BBIIEPKUBATh HarpeB
100 °C, a pu paboTe ¢ BakyyMOM — 00Ja1aTh HU3KUM JTaBJIICHUEM
napa. Bsa3kocTb cMa3ku 1oimkHA 00ecreunBaTh BO3MOKHOCTD 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 pu paboTe ¢ Bakyy-
MoM. OHa TipencTaBisIeT co00i pacTBOP CHIPOTO KaydyKa B Ba3eIMHE
u napadune. s ee moaydeHns CMEITUBAIOT CBIPOH KaydyK, Ba3eInH
v napauH B cooTHOMmEHUsIX oT 7:3:1 mo 16:8:1.

CHavana B XUMWYECKHH CTaKaH IIOMCUIA0T BA3€JIMH U CTaBAT HA
MapoBYyIO 0aHIO, 3aTEM TOOABIISIOT KYCOUKH KaydyKa, ITOCIe Yero CTa-
KaH 3aKpbIBAIOT YaCOBBIM CTEKIIOM U OCTABIISIFOT CTOSITh Ha OaHe JIO TeX
op, MoKa Bech KayuyK He mepeier B pactBop. TolbKo TOrIa B pac-
TBOP JOOABJISIFOT KYCOUYKH MapadprHa JI0 TOJIHOTO UX PACTBOPCHUSL.

CuJanKoHoBas cMa3Ka — CMeCh OECIIBETHBIX KPEMHHHOPTaHH-
YECKHUX COCAMHECHMM, XapaKTepU3yOIIUXCsI XMMHUYECKOW HHEPTHOCTb,

ruapo(oOHOCTHIO, TEPMOOKHUCIUTEIHHON CTAaOMIBHOCTHIO, OTHOCH-
21



TENBHO MaJbIM U3MEHEHUEM BA3KOCTH C U3MEHEHHEM TeMIlepaTyphbl.
CwMmaska o0agaeT oueHb MajbIM JaBJICHUEM Mapa U MOKET OBbITh HC-
nosib3oBaHa npu Temmneparypax ao 200 °C. Cnenyer OTMETUTh, UTO
KpaHbl C CWJIIMKOHOBOW CMa3Koil He JOJDKHBI JONro 0e3eiicTBOBaTh,
MIOCKOJIBKY HX 3aenaeT. OHaKo NpU HArpeBaHWU TaKUe KpaHbl IOYTH
BCerja yaeTcs IPUBECTU B MPUTOJHOE Uil paOOTHI COCTOSIHUE.

dTopormiacToBasi cMa3Kka — cMa3ka Ha OCHOBE (roporacra-3
C HU3KOH CTeNneHblo noiauMepu3anuu. Ha rakyro cMa3ky He 1eficTByeT
030H, TPUOKCHUJ CEPBI, IbIMSIIAs a30THasI KUCIIOTa, TaloreHbl U Apy-
rue CuibHble OKUchuTean. CMa304yHble CBOWCTBA (PTOPOILIACTOBOM
CMa3K{ yCTYMHaroT TOJbKO CBOWCTBAM CHIIMKOHOBO.

BricokoBakyymHas cma3ka. [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 nocie oxJaKAeHus 3aTBEpleBacT, HO B IUTM(ax XOpoLIo pac-
tupaercs. Ee coxpansior B 3kcukarope. CMa3ka JaeT BO3MOKHOCTb
noanepxkuBaTh Bakyym mnopsaka 0,001 ITa. Cmaska pactBOprMa
B HU3IIMX COMPTaX U KETOHAX.

Jns ee nomyuenust B 45 I TETPAdTUIECHIIIMKOJIS PaCTBOPSIIOT MPH
HarpeBanun 140 °C u nepememmBaHuu 7,5 T aleTHIILEIIIONO3BI,
n00aBIsieMOil MOCTENEHHO BHJE MEJIKUX KyCOukoB. OTAenbHO Ha-
rpeBatoT Ha MacisiHoi O6ane mpu 190 °C 30 r ITMMOHHON KHCIIOTHI,
K KOTOpPOH MpuIMBaroT NepBblil pactBop. Cmech HarpeBaroT 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 HCMOJIb3YIOT B BaKYyMHOW TEXHUKE JUIs
UTMQOB U YIJIOTHEHUH, KOTOPBIE TOJDKHBI OCTaBaTHCS HETOABHK-
HeIMU. OHH MOTYT 00paTUMO 3aTBEpACBATh U Pa3MsArdaThCs WK He-
00paTHUMO CKpeIuIsiTh coeanHenus. K oOpaTUMo 3aTBepAeBaroOINM
OTHOCST MULEHNH, ONIMaHoJI, 3aMa3Ky KpéHura 1 anre30HOBBIH BOCK.

3amazka Kpénura npencrasiser co0oii cMech BOCKa U KaHU(O-
nu B cootHomeHuu 1:4. Ilpu 55 °C ona mpeBparaercs B KHAKOCTb,
3arBepaeBaronyto npu 47 °C. 3ama3ka HepacTBOpUMa B BOJI€, HE pac-
TBOpsieTcsl B O€H301€, HUTPOOEH301I€.
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[Ipu ee ucnonb30BaHUK YacTy HUTMQaA CIIErka HarpeBaloT, 3aTeM
BHYTPEHHIOIO TIOBEPXHOCTH 0OMAa3bIBalOT KYCKOM 3aMa3Ku U OBICTPO,
0e3 BpallleHus], COeTUHSIOT NPUILTH(OBAaHHBIE TOBEPXHOCTH. [[yist pas-
OOpKH y371a €ro CHOBa HarpeBaroT, pa3beANHSIIOT YaCTH, @ OCTATKH 3a-
Ma3K{ CMBIBAIOT CMECBIO 3TAHOJMA U TETPaxJIOpuaa yriaeposa.

Heobpamumo 3ameepdesaroujue 3amasku: MOKCUIHAS CMOJIA,
rIMIepar CBHHLA, MEHJeNeeBCcKas 3amaska, uemeHt Copeds, acOe-
CTOOapHEBBIN CHIIMKAT, IIMHKOBBIN LIEMEHT.

MenpaeneeBckasi 3aMa3ka — CMeChb KaHHU(OIHM, BOCKA, OKCH-
na sxenesa (III) m omuder. Ee ymoTpeOustoT it CKpemyieHnsT CTeK-
Jla cO CTEKJIOM U cTekja ¢ MeTayioM. Eciin 3ama3ku HET B mpojaxe,
TO €€ MOYKHO ITPUTOTOBUTb.

PacrnaBnsitoT 25 r MYETMHOTO BOCKA Ha C1adOM OTHE B MeETal-
JMYECKOH yalllke 1 CHUMAIOT MEeHY. 3aTeM MTOCTETIEHHO MTPHU MOMEIIH-
BaHuH 100aBisiI0T 100 T mopomkooOpa3Hoi KaHU(POIN U CMECh Ha-
rpesatot 10 150-200 °C. Korna neHa ucuesHeT, paciiiaBy MpUMELIH-
BatoT 40 r Fe,O, v mociie ncYe3HOBEHHUS TIEHBI T0JMBAIOT | I IbHAHON
onudsl. 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 xoHIeHTpH-
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 4acoB
3aTBEpAEBaAET.

Hement Coperst 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 3akpenyenust XUMUYECKOH TOCy bl ¥ IPUOOPOB B pa3iind-
HBIX yCTaHOBKAX NMPUMEHSIOT MOHTaKHBIE MPUCIIOCOOIEHNUS (IITaTH-
BbI, CTOJIMKH H T. II.) " KPCIICKHBIC 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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IratuBbl. TpaluluoHHBIA YyHUGepcanvbHbli wmamue byn-
3ena (puc. 3 @) MOKET UMETh pa3InyHble pa3Mepbl M Bceraa cHab-
xKaeTrcs (DUPMON-M3TOTOBHTENEM HAO0OPOM JepiKaTesei-3axBaToB
(J1arok) u Kosnet.

Puc. 3. Ynusepcanvuwiii wumamue bBynzena (a).
Pasnvle 6udvl 3axeamog-oepacamencti
0151 mpyboK paznuunoco ouamempa (6) u cnapentuvle 3axeamsl (8)

3axBatrbl J151 XOJIOAUIBHUKOB U KOJO C TOPIIOM OONBLIOTO JHa-
MeTpa UMEIOT TPU JYKKH ([IaJIbLa), 8 3aXBaThl U1 TPYOOK HEOOIIBIIO-
ro JuaMeTrpa — JBe IyKKU. Ha manbIipl 3aXxBaToB Beerja HaJleBaroT
00pEe3KH PEe3MHOBBIX TPYOOK, €CIM 3aXBaThl HE UMEIOT (paOpUUHOTrO
AACTUYHOTO MOKPBITHS, MPEIOXPAHSIOMIETO OT PaspyLCHUs 3a:KH-
MaeMoe CTeKJISIHHOE H3JIeNue.

My®hTsl 3axBaTOB MOTYT HMETb KOHCTPYKLHUIO, MO3BOJISIO-
LIYIO 3aKPEeIUISATh 3aXBaThl [0 Pa3HBIMH yIJIaMHU K CTOHKE LITaTHBa
(puc. 4 a, 6), noNMycKalOUIyIO BpallleHHe CaMHX 3aXBaToB (pHC. 4 8).
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Puc. 4. Mygmul pasnuunvix Koncmpykyuii

BunTBl MYQT cieayeT nmeproanvecKd CMas3bIBaTh CHIMKOHOBOH
win (TOPOIIaCTOBOW Masblo, a Ha 3axBaTax, KOJbLAX M CTOHKaX
LITaTUBOB — OOHOBIISTH 3alIUTHOE MOKPBITHE.

Crosimku u aep:kartenu. [ns mopnepxaHusi Koiad M APYTHX
MPEAMETOB HA HYXKHOU BBICOTE IPUMEHSIOT KOJIBLIA, IIPU 3TOM TOp-
JI0 KOJIOBI JIOJKHO OBITH 00s3aTENbHO 3aKPEIJICHO B 3axBate. Psmom
CO LITaTHBOM HAJl0 BCETNla UMETh n00beMHble cmoauku (puc. 5 a, 6),
a MHOTJIa U MHOTOCTOPOHHUE JiepkaTenu (puc. 5 6). CTONNKHU CITyXaT
JJI1 MATKOM Y TOYHOM yCTAHOBKM XMMHUYECKOU MOCYAbI U DJIEKTpHUYE-
CKUX HarpeBatelsiell Ha pa3Hoil BeicoTe. BepxHioto maTdopMy moab-
E€MHOTO CTOJIHKA (pUC. 5 @) MepeMelaioT, Bpalias pyuKy, CBI3aHHYIO
C CYIIOPTOM U LIAPHUPHBIMHU y31aMHu.

B mmnococmoponnem depocamene (puc.S 6) MOryT OBITH 3a-
KpEeTIeHbl HeOONbUINE COCY/Ibl, OIOPETKH, TEPMOMETPBI, SJIEKTPOABI
u TpyOKH. [lepkarenb Mo3BOJSIET MEpeMeniaTh 3aKpeIIeHHbIN mpe-
MeET KaK I10 BEpTUKAJIU, TAK U 110 TOPU30HTAIH.

Puc. 5. [Toovemnuvuii (c) u npeomemnsiii (6) cmoauxu
U MHO2OCIMOPOHHUTL 0ePHCAMENb
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IIpu HarpeBaHUU CTEKIIIHHOM XUMHUYECKOU IOCYIBI C CONEPKHU-
MBIM Ha 3JIEKTPUUYECKOM IIUTKE MEXAY CTEKJIOM U IUIUTKOHN Bceraa
MIOMEIIAIOT dcOeCmUpo8anHyio dceiesHyro cemky (puc. 6 a). Jlns yse-
JIMYEHUs] PaBHOMEPHOI'O HarpeBa cocyJlia Ha CETKY YCTaHaBJIHMBAIOT
9KpaH U3 acOECTUPOBAHHOM JKeJIE3HOU ceTKH (puc. 6 6), BHyTpPb KOTO-
pOro MOMENAlT HarpeBaeMblii COCY.

a

Puc. 6. Acoemuposannas sicenesnas cemxa (a), mennogou 3xpan (6),
dapghoposuiii mpeyeonvhux 0na mueiet (8), 3axeamol (2), wunywvl (0—oic)
u oeparcamens (3); a: 1 — pamxa uz 1mcmogo2o sxcenesa, 2 — dcenesnas

cemka; 3 — acbecmogulil ciol; 8: 1 — CKpyYeHHas Jcenesnas nposoaoKd,
2 — appoposvie mpyoxu,; 3 — mucens

[Tpy mpokanvuBaHWK BEHIECTB B TUTIISIX MPUMEHSIOT JiCeie3Hble
mpeyeoavnuku ¢ papdopoeiMu Tpyboukamu (puc. 6 6). Tpeyromis-
HUK pa3MellaroT Ha KOJIbIe HYXKHOTO pa3Mepa ITaThuBa, a Imoja0upa-
FOT €T0 JIUIS TUTJIS TaK, YTOOBI TTOCIIeTHUH BRICTyHaN Had (haphopoBHI-
MH TpyOOUKaMu pUMepHO Ha 1/3 cBOe BBICOTHI.

Jlyis mepeHoca ¢ MecTa Ha MECTO CHIIbHO OXJIaKICHHBIX M Ha-
IPETHIX CTAKAHOB, KOJO M JIPYroil XMMHUYECKOW MOCYbl TPHUMEHSOT
3axeamvl, HaJleBaeMble HA PYKY M M3TOTOBIICHHBIC U3 CHIIMKOHOBOM
PE3UHBI, UMEIOIIEH TI0 OOKaM BBICTYIIBI W BBIJICPKHUBAIOIICH OXJIaXK-
nerue u HarpeB oT —60 mo +260 °C (puc. 6 2). nsg neperoca HeOOTb-
ITUX MPEAMETOB HCIIONB3YIOT mueenbHble uunysl (puc. 6 0).
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2. XUMHNYECKAA I1I0CY A

Xumuueckasi Hocyja 4pe3BbldaiiHo pasHooOpasHa. Hago Besde-
CKH n30eraTh IPOBEJCHUS KOHKPETHOTO XMMUYECKOT0 SKCIIEPUMEHTa
B MOCYZAE WJIM npudope, He MpeaHa3HAaueHHOM Juid Hero. Bozmox-
HOCTb OCYILECTBJICHHSI CHHTE3a BEILECTBA C MaKCHMAJIbHBIM BBIXO-
JIOM ¥ TpeOyeMOi YUCTOTHI BO MHOT'OM 3aBHCHUT OT NIPABUIBHOTO BbI-
00pa XMMUYECKOH MOCYAbl M HaJIS)KHOTO COCIUHEHUS €€ Pa3IMIHbIX
BHJIOB B J1a0OpaTOpHON yCTAaHOBKE IIPH ITOMOILM IIIH(OB, 3aTBOPOB,
TpyOOK M APYTHX COCTUHUTEIIBHBIX JIEMEHTOB.

2.1. XumuuecKue cmakaHbsl, K0/16bI U pemopmul

XUMHUYECKHE CTaKaHbl — 3TO HU3KUE WM BBICOKHE IIHIUHAPHI
¢ HocukoM (puc. 7 @) unu 6e3 Hero (puc. 7 6), IIOCKOJAOHHBIC HIIN
KpyTJooHHBIe (puC. 7 2). VIX M3roTaBiIMBaIOT M3 Pa3HBIX COPTOB
cTexia u gapdopa, a TakKe MoJIUMepHbIX MatepuanoB. OHu ObiBa-
I0T TOHKOCTEHHBIMU M TOJCTOCTCHHBIMH, MEPHBIMU (CM. pHC. 7 @)
u npocteiMu. Crakanbl u3 Qropormiacta-4 (puc. 7 6) NPUMEHSIOT
B paboTax C CHJIBHO arpeCCHBHBIMH BEIECTBAMM, a MOJTHITHUICHO-
Bble WJIM TIOJMIIPOINUICHOBBIE — JJIsl SKCIIEPUMEHTOB C y4YacTH-
eM (ropoBogopoHON KUCIOTH. Eciu TpedyeTcst moaaepKuBaTh
OTIpE/ICTICHHYIO TEMIIEPaTypy BO BpeMsl peakiiuy Uil npu GuibTpo-
BaHUU OCaJKa, TO MPUMEHSIOT CTaKaHbl C TEPMOCTATHPYIOIEH py-
Oaikoii (puc. 7 0). CUHTE3bI BEIIECTB ¢ Maccoil 1o 1 Kr mpoBOJST
B CTaKaHaX-peakTOpax ¢ NMPUILTH(POBAHHOW KPBIIIKOW, MMEIOLIeH
HECKOJIBKO TYOYCOB JUIsl BBEICHHSI B CTaKaH OCH MEUIaJKU, TPYO Xo-
JOUIIBHUKA W JICTTUTEILHOW BOPOHKH M APYTUX MPHUCIOCOOICHUH.
B Takux cocynax (puc. 7 €) MOKHO NMOJAJEPKUBATh BaKyyM WM He-
00J1b110€ N30BITOYHOE JIABJICHHUE.

[TpombIBaHHE OCAKOB MPH TOMOUIM JIEKAaHTAUH YAOOHO TPO-
BOJUTH C HCIIOJIb30BAHUEM CTAaKaHOB C OOKOBBIM YIIyOJeHHueM
(puc. 7 orc). VI3 Takoro crakaHa, HaKJIOHEHHOTO B CTOPOHY OOKOBOTO
yrIIyOJIeHus], CIMBACTCS TOIBKO )KUAKOCTD, @ 0CaJJOK COOMPAETCs IO
yriIyOJIeHneM, He TIO3BOJISIOLIMM BBIMBIBATHCS YaCTHIIAM OCaKa IM0-
CIeAHEN MOPLUUEN KUIKOCTHU.

ToncTocTeHHBIE CTaKaHbl 0€3 HOCHKA U3 CTEKIIa MApPKH «ITUPEKCH»
(cM. puc. 7 6) ¢ oTuM(pOBAHHON BEepXHEW KPOMKOH MPUMEHSIIOT B Jie-
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MOHCTPAIMOHHBIX OIBITaX, JJIs1 MApPOBOM MM TOpsiue-BO3IYIIHON cTe-
PUIM3ALMY W3AENI, MOHTaXa raJbBaHMYECKUX dJIEMEHTOB («OaTapeii-
HbIC CTaKaHbD»). CTakaH ¢ KPYIJbIM JHOM (CM. puc. 7 &) ¢ npunniudo-
BaHHOW BEPXHEH KPOMKOI MOKET BBIMOJIHATH (YHKIMHU KOJIOKOJIA.

Puc. 7. Xumuueckue cmaxamnvi: mepuwiii ¢ HOCUKOM (a),
@moponnacmosulii (6), ¢ omuwIUGOBAHHOU 8epXHell KPOMKOU (8),
mMoCmocmenHblll (2), ¢ mepmocmamupyrouei pyoawkoi (0),
CMAaKaH-peaxmop ¢ NPUUIUGOBAHHOU KPbIUKOU ()

U CMAaxam 0711 APOMbIEKU 0CA0K08 OeKanmayueu (i)

HarpesaTh xuMHYecKre CTaKaHbI Ha OTKPBITOM OTHE Ta30BOM TO-
PEJIKHM Helb3sl M3-32 BOBMOXKHOTO UX pacTpeckuBanus. CiemyeT o0si-
3aTebHO IO CTaKaH IMOJKIAABIBATH aCOECTUPOBAHHYIO CETKY WIIH
MIPUMEHATH ISl HarpeBa KUJKOCTHBIE OaHM, dJIEKTPUYECKUE TUTUTKH
C KEPaMHUYECKUM BEPXOM.

Kon0b1 OBIBaIOT KPYTII0IOHHBIMH, TUIOCKOIOHHBIMH, KOHHYECKH-
MU, OCTPOJOHHBIMH, TPYIICBHIHBIMHU, C PA3IMYHBIM YHCIOM TOPIIO-
BHH U OTPOCTKOB, cO nutidamu u 6e3 numdoB, ¢ TEpPMOCTaTUPYEMOH
pyOamkol W HIKHUM CITyCKOM W JpPyTUX 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, A03aTOPaMH, KpaHaMH IJIsl COETUHEHUS C BAKYYMHOW CHCTEMOM
WK A7 TT0JIa4H Ta3a | T. 1.

I'pymieBuanbIe K00bI (pUC. § 2) HEOOXOAMMBI TOTA, KOTAa TIPU
MEPEroHKe >KUAKOCTU Map He JOJDKEH MeperpeBaThes B KOHIE MpO-
necca. OborpeBaemMasi TOBEPXHOCTb TAKOW KOJOBI HE YMEHBIIAETCS
[IPU TIOHIKEHUH 3epKajia dKHUIKOCTH.

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

Konbvr Banvmepa (puc. 8 e) u Keanepa (puc. 8 oc) IMEIOT IUPO-
KO€ TOpJIO AJIsl BBEACHHSI BHYTPb 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 MJI0CKOIOHHBIX K0JI0 1300pakeHbl Ha puc. 9.
OHnu, KaK ¥ KPYIJI0JOHHBIE, MOTYT UMETh HECKOJILKO TOPJIOBHH H TEP-
MocTaTHpYyIoue pyoamku (puc. 9 2, d). JIocTOMHCTBO TaKUX KOJIO —
YCTOMYHMBOE MOJIOKEHNUE Ha JTa0OPaTOPHOM CTOJIC.

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

Y3kog0oHHbIe KOJIOBI (prc. 10) MOTYT UMETH OT OJAHOTO JI0 TpeX
ropi. IX npuMeHSIOT B TeX CIy4asx, KOT/ia PY MeperoHKe >KUAKOCTH
HEOOXOIUMO OCTaBUTH HEOOJBIION ee 00beM WM YJaluTh U3 pac-
TBOpa KHUIKYIO (pa3y MOIHOCTHIO, CKOHLIEHTPHPOBAB CYXOH OCTAaTOK
B Y3KOH 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. OHI UMEIOT, KaK MPABUJIO, TFIOCKOE THO, HO TOPJIO UX
MOJKET CHA0XKaThCs MPUILITUPOBAHHON MPoOKoii (puc. 11 6) u naxe
umeTh chepudeckuii mumd (puc. 11 2), Mo3BONAIONIMI TOBOPAYUBATD
10J] HY>KHBIM YTJIOM BCTaBJIIEMbIE B KOJIOY TPYOKH caMOr0o pa3iny-
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
komaykamu (puc. 11 0), maroummu BO3MOXKHOCTh Bpaliath KOOy
JUTS TIEPEMETIINBAHUS €€ COJIEPKUMOT0 0€3 OMAaCHOCTH pa3OphI3rHBa-
Hust. OCHOBHAs 00J1aCTh MPUMEHEHHUS KOJIO DpiieHMeliepa — THUTPO-
METPHUYECKHE METO/IbI aHAIN3A.
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Ecnn ananusupyemast )KMJIKOCTh CHJIBHO OKpallleHa M TPYIHO
YCTaHOBUTH TOYKY 3KBHBAJICHTHOCTH, TO B 00BEMHOM aHaIN3€e MpH-
MEHSIIOT k01661 @Ppes (puc. 11 6) ¢ MPUIOHHBIM BBICTYIIOM, TT03BO-
JISIIOIIMM TOYHEE OIPeEeINTh MOMEHT U3MEHEHHUS! OKPAaCKH pacTBOpa
B 00JI€€ TOHKOM CJI0€ JKUIKOCTH.

TosncrocTeHHbIE KOHUYECKHE KOJIObI ¢ OOKOBBIM TyOYCOM IOy~
YUK Ha3BaHue K010 Bynsena (puc. 12). DTu KonObl mpegHa3HAYCHBI
111 QUABTPOBAHMS MO BaKyyMOM. TOJIIHA CTEHOK KOJIO COCTaBIIs-
et 3,0-8,0 MM, 4YTO MO3BOJISIET BBIJIEPKUBATH MPEAEIHLHOE OCTAaTOU-
Hoe nasnenue He Oomnee 10 Topp mim 1400 I1a. BMectumocTs K010
konebnercs ot 100 mi 1o 5,0 1. Bo Bpems punbTpoBanus xKoi0sI crie-
JYeT 3aKpbIBaTh MOJIOTEHLEM WJIM MEJIKOW KalpOHOBOW WM MeTal-
JMYECKOH CEeTKOW BO M30eXKaHUE UX Pa3pbiBa, KOTOPHIH OOBIYHO CO-
MIPOBOXKAAETCS PA3IETOM OCKOJKOB cTekia. [loaTomy mepen paboroit
kosi0y byH3eHa HaJjo BHUMAaTENbHO ocMOoTpeTh. Eciin B cTekine OyayT
0OHapyXEHbI My3bIPbKH WM LApAMHBI Ha TIOBEPXHOCTH, TO OHA IS
(UIBTPOBaHUS MO/ BAKyyMOM HEIIPUTOHA.

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

ITpu GUABTPOBAHKK OOIBINNX KOTHUYECTB KUAKOCTH IPUMEHSIOT
Kon0Owl ¢ HudicHum myobycom (puc. 12 ¢) muis cnusa ¢puibrpara. B atom
CIIy4ae mepe]] CIMBOM OTKJIIOYAIOT BOJOCTPYHHBIM HACOC M B KOJOY
BITyCKAIOT BO3AyX. 1151 ymanenust puibTpara 6e3 OTKIIOUECHUS BaKyy-
Ma UCTIONB3YIOT K006l ByHnzena ¢ mpexxodosvim kpanom (puc. 12 6).

JI1s1 meperoHKH sKMIKOCTeil PUMEHSIOT BeChbMa pa3HooOpas-
HBIE M0 KOHCTPYKIMU KOObl. Hambosee mpoOCTEIMU U3 HUX SIBIISIOT-
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csl kobvl Bropya — KpyTioAoOHHBIE KOJOBI ¢ GOKOBBIM OTPOCTKOM
(puc. 13 a), K KOTOPOMY MPHCOECTUHSIOT XOJOJMIBHHK. J{J1s1 paboThI
C JKHJKOCTSMH C BBICOKOH TEMIepaTypoil KWIEHHs OTPOCTOK JOJI-
JKEH OBITh PacIoioKeH OJIKe K IapooOpa3Hoi yacTu Kosobl. Jler-
KOKHIISIIIIUE KUJIKOCTH TIEPETOHSIOT 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 Tropia 16 = 1 mwm,
BMecTUMOCThEO 100 M1 1 BeIcOTOM ropiia 150 MM ¢ OOKOBBIM OTPOCT-
KOM, KaK y KoJIObI Bropiia, HO pacIiofioyxeHHBIM [TOYTH I10 [ICHTPY ropJia
KOJIOBI, OTyYHIIa Ha3BaHKUE KOJObI DHriepa. Ee mpuMeHsoT s rnepe-
TFOHKH He()TH C 1EJIbI0 OMPEICIICHUsI BEIX0/1a HEPTSIHBIX QPaKIIHid.

Konbwr ¢ cabneobpasnvim ompocmxom (puc. 13 6) NpUMEHSOT
JUTSL TICPETOHKHU WJIA CYOJIMMAIIMK JISTKO 3aCThIBAIOIIUX U JICTKO KOH-
JeHcupyouxcs Bemects. Cadieodpa3Has TpyOKa CIIyKHT OJJHOBPE-
MEHHO BO3JIyIIHBIM XOJIOJUIBHUKOM M IPUEMHUKOM KOHJIEHCATa HIIN
Jecyommara.

Konba Buepe (puc. 13 ¢) uMeer oTpocToK-aedaermMaTop, mo3Bo-
JISIFOIIMN YaCTUYHO CKOHJICHCHPOBATh Tap JKUAKOCTH, UMEOIIeH 00-
JIee BBICOKYIO TEMIIEPATypy KHUIICHHS, YeM OCTAJIbHBIC KOMIIOHCHThI
MIEPErOHsAEMOr0 BEILECTBA, K TEM CaMbIM O0OTaTUTh AP HU3KOKHIISI-
IIMM KOMIIOHEHTOM. Takas koyba o0eryaceT pa3iejicHUuE eperonse-
MO KHUJIKOCTH Ha (PaKIUH.
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Y konbwvr @asopckozo (puc. 13 &) ropso npeBpalieHo B neder-
MaTOp €JIOYHOTO THUIIA, UMCIOIIUH 10 OKPYKHOCTH KOHYCHBIC YTITy-
Onenus moj yriiom 30° k ocu ropia. YTiyOJaeHHs PacIioIOKEHBI IO
OKPYKHOCTH TropJjia B IIIaXMaTHOM IMOPSIJIKE, U IPU MPOCMOTPE B TOPEIT
ropJia nmpoceera He BUIHO. KOOy Takke MPUMEHSIFOT JJis PpaKIiinio-
HUPOBAaHHOW MEPErOHKH KHUJIKOCTEH.

Konba Kraiizena (puc. 14 a) uMeeT 1B TOPIIOBUHBI, OJIHA U3 HUX
cHa0)XeHa OTPOCTKOM JIJIsl IPUCOCIMHEHMSI XOJIOIWIbHIKA. B ropio-
BHHY C OTPOCTKOM ITOMEIIAIOT TEPMOMETP, & B OCEBYIO TOPJIOBUHY
BCTaBJISIOT JUIMHHBIN KAWL, OTTSHYThIM KOHEIl KOTOPOTO JIOJIKCH
OBITh TIOTPYKEH B NIEPETOHSIEMYIO JKUJKOCTh MOYTH JIO JIHA KOJIOBL.
Kanmumissp HeoOX0ouM IS BBEJICHHS BO3/[yXa BO BpEMsl BaKyyMHOM
MIEPETOHKH, YTOOBI CMSITYUTh TOJTYKH U yJIaPbl KUIISIIEH JKUIKOCTH.

Puc. 14. Konbvl 011 nepeconxu dxcuoxocmeti.
Knauizena (s), Apoysosa (6, 6) u Cmoyma u Lllysmma (2)

Konba Apbyszosa (puc. 14 6, 8) — 3T0O yCOBEpIIEHCTBOBaHHAS
konmba Knaizena. Takas koinba CBOJUT K MHHHMYMY BO3MOXKHOCTb
TIONaIaHUS] JKUIKOCTH U3 KOJIOBI B XOJIOJMJIBHUK M TPHEMHHK, T. K.
00a ropina KoJ0bl COSMHEHBI MEXy COOOH U B Cilydae BHE3aITHOTO
BCKHUITaHHS JKUJIKOCTh BBIOpAchIBaeTCs B MIApOOOPa3HYIO YacTh IMpa-
Boro ropna (cM. puc. 14 6) u ctexaeT oOpaTtHO B KosOy. B xonbe Tuma
«6» TIPaBOE TOPJIO MPEBPAIIEHO B IAPUKOBHIN Aedermarop. Haxons-
myecs Ha JHE KaXKI0To IapuKa CTeKISTHHbIC OYCHHKH ITEPEKPhIBAIOT
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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.

Ecnn HeoOX0auMO OCYIIECTBHTH OBICTPBIN MEPEXOA OT KHIITde-
HUS pacTBOpPa ¢ 0OPaTHBIM XOJOAMILHUKOM K NIEPETOHKE, TO MpUMe-
Hs10T KoutOy Ctoyta u IllyatTa (puc. 14 2) ¢ Bpamarommmcs B nuiude
XOJIOJUIIBHUKOM.

Petoptsl (puc. 15 a) — crapas anxumudeckas nocyaa, mpume-
HSBILIASICS B CPEIHUE BEKa IS TOJTYUYEHHs CEPHOM M a30THOW KUCIIOT.
Bmectumocts petopT 00bIYHO cocTaBisieT 2—3 . Ceifyac peTopTsl
NPUMEHSIOT Ul MEPEeroHKH KHUJIKOCTEM ¢ BBICOKOM TeMmmepaTypoi
KHUIEHUS, JIETKO KOHAECHCUPYIOIIMUXCS YK€ MPHU BO3IYIIHOM OXJIAXK-
JneHuu. PeTopThl cHAaOXaroT crennuanbHbIMU PUEMHUKAMH KOHJICH-
cara (puc. 15 ). Bepxuuii TyOyc ¢ mpoOKOH y peTOPT CIYKUT IS UX
3arpy3KkH, BBEJIEHUS TEPMOMETpa 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

Kousokona (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. [ [pHIMEHSIOT KOJIOKOIA TS IEMOHCTPAMOHHBIX OITBI-
TOB B OOJNBIINX ayAUTOPHSAX, KOTJa BO3MOYKHO BBIJICTICHHE BPEIHBIX
BEIIECTB B BHIE adPO30JIs1. DKCIIEPHIMEHTATOPHI UCTIONB3YIOT KOJIOKOJIA
JUTSL KOHTPOJIBHBIX OTBITOB C JIETKO BO3TOPAIOIIMMICS BEIIECTBAMH.

35



Koamaku (puc. 15 2) BelITycKaroT ABYX BUJIOB: C OJJHUM WJIH JIBY-
Mst TyOycamu. OHH, KaK ¥ KOJIOKOJIA, UIMEIOT TOJICThIE CTEHKU U TIPH-
IUTM(OBAaHHYIO HUKHIOIO 4acTh 0e3 qHa. TyOychl y KONTaKoB HY KHBI
JUISL CO3JIaHusl B HUX BaKyyMma, BBEJICHHS PEarcHTOB, yIAICHUs MPo-
OYKTOB peakiuu. Kosmaky MO3BOJISIIOT MPOBOAMTH BHU3YalbHO Ha-
OmoaemMble peakuy ¢ HeOOJNBIIMMH MOPLMSIMUA BEHIECTB B Clydae
MOJIO3PEHHSI HA UX CIOCOOHOCTh K BOCIUIAMEHEHHIO, B3PBIBY M BbI-
JeTICHUIO SIOBUTHIX Ta30B.

CKASTHKH — COCYZbI pa3HO0Opa3HOTro Ha3HAYCHUS: OT COCYJIOB
JUTSL XpaHEHUs] TBEPJBIX M KUIKUX BemiecTB (puc. 16) 10 cocyos,
MPUMEHSIEMBIX JUIS IOJTYYCHUS 1 OYMCTKHU Ta30B.

B noaMsTHICHOBBIX W MOJIMIPONMICHOBBIX cocyaax (puc. 16 0)
XPaHST TUAPOKCHIBI IETOYHBIX METAIIOB U (PTOPOBOJOPOAHYIO KHC-
JIOTY, BCTABJISASA B TOPJIO OAHKH MOJ MPOOKOW-KPBIIIKOH HEOOMBIION
MOJIMATUIICHOBBIN KOHYC ¢ ()IaHIeM, OIMPAIOLIMMCS 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 BEIeCTBa (MOPOLIKH 30JI0Ta, Tla-
THHBI, cepebpa, Ouonpenaparsl U MOJ HEOOJBIIMM AaBIeHUEM (2),
CKJISIHKHU C 3aIIUTHBIM NPUIUTH(OBAHHBIM KOJIAKOM (0).

Puc. 16. Cocyovl 0na xpanenus seujecms

Jlnst OYMCTKM Ta30B M B Ka4yeCTBE MPEIOXPAHUTEIIBHBIX COCY-
JIOB TIPUMEHSIOT CKISTHKY [[pexcensi, Mionke, Tumenko, Canrorno —
Byunbha 1 6e3bIMSIHHBIX aBTOPOB.

Crxnanky [pexcens (puc. 17 a) Haubomnee 4acTo MPUMEHSIOT B Jia-
OopaTopHOi npakTuke. [IpOMBIBHYIO JKUIKOCTh HAJIMBAIOT B CKIISTHKY
10 1/2 ee BBICOTHI, @ TPYOKY, JOXOMSIIYIO TOYTH JIO JHA CKIISIHKH,
MIPUCOCUHSIOT K HCTOYHHKY T'a3a.
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Boinee adpexTrBHOE MPOMBIBaHHE Ta3a JOCTUTAETCs THOO0 co3/a-
HUEM MEePeropoJIKi BHU3Y CKIISTHKU M3 MTOPUCTOTro cTekina (puc. 17 0),
100 MPUILIABICHNEM K HW)KHEMY KOHILY EHTPaIbHOU TPYOKH Tia-
CTMHKH{ WM UWIMHAPA U3 TOPUCTOro cTekia (puc. 17 6, 2), uto obe-
CrieYrBaeT TOHKOE APOOJIeHHE My3bIpbKOB ra3a. Hampumep, cTekis-
Hblld GuibTp Ne 2 pa3OMBaeT MOTOK ra3a B KOHLEHTPHUPOBAHHOH cep-
HOM KHCIIOoTe 10 My3bIpbKoB pazmepoMm 1,0—1,3 Mm.

[IpaBna, B TakuX CKISAHKAX Jpekcenst JOMKHO ObITh CO3/4aHO 3Ha-
YUTENFHO 00Jiee BBICOKOE JOMOIHUTENBFHOE JaBlICHHE MPOXOASIIETO
rasa uiau oOpa3oBaH BaKyyM B KOHIIE CHCTeMBI. JleeKT CTeKISIHHBIX
MOPHUCTBIX TUIACTHHOK — 3arpsi3HEHHE MPOXOMAALIETO ra3za MENKO-
JHCIIEPCHOHN JKUAKOH (pazoil (TymMaHOM), 3aXBa4€HHON MEJIKUMH ITy-
3bIPbKaMH U3 MIPOMBIBHOH JKUIKOCTH.

Puc. 17. Cxnauku JJpexcens: obviunas (a),
€ NOPUCTBIM CMEKTIAHHBIM OUckom (0), ¢ wupoxou mpyoxotl (8)
u cmeknAHHbIM unompom (2). Karu-annapamul I'eticnepa u Bunxnepa (e)
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Jis obneryeHust pUabTpanuy rasa yepe3 MOPUCTYIO CTEKJISH-
HYIO TIEPErOpoJIKY €€ eNaloT IHPOKoH (puc. 17 0, 8).

K mnorynoTurenbHbIM CKISHKaM OTHOCAT U Kaau-annapamol
Teticnepa (puc. 17 0) u Bunxaepa (puc. 17 e), npuMeHsieMble B 3Je-
MEHTHOM KOJMYECTBEHHOM aHaJM3€ OPraHMYECKHX COCAMHEHHH IS
onpenenenus coaepxkanus CO, B MPOAyKTax CKUTaHUs NpoOkL. B Ta-
ke cocy bl 11 nornoumenus CO, HanmuBaroT BoaHbIH pactsop KOH,
orcrona ux Haspanue. Kanu-anmaparsl 10 u nocie nornomenus CO,
B3BeMBaOT. [109TOMY MX pa3mMepsl JOKHBI TO3BOJISTH pa3MelaTh
COCY[Ibl Ha YallKe aHATUTHYECKUX BECOB.

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

Puc. 18. [Ipobupku:
npocmele (a), ¢ npuuiiugosannotl npookoi (6), uzocnymoie (8),
€ HOCUKOM (2), 011 BAKYYMHO20 (Puibmposanust (0),
epadyuposantule (e), yenmpughysicrole (dic)

Ecnu nmpoOupKy ¢ cOIepKUMbBIM HYXKHO HarpeTb, €€ 3aKMMaloT
B nepxarene. [lpu HarpeBaHUM OTKPBITHIM KOHEI TPOOUPKHU JOJKEH
OBITH OOpalleH B CTOPOHY OT Pa0OTAIOLIEro U €ro CoceAe Mo CTOIy
WK BBITSDKHOMY IiKady. HarpeBaTs mpoOupKy ciienyer OCTOPOKHO
— TOJIbKO KOHEIl, 3aII0JHEHHBIN KHUJKOCTBIO, IJIaMs ra30BOil ropel-
KM HE JOJDKHO KacaTbCsl TOH YacTU CTEHKH MPOOHMPKH, OKOJIO KOTO-
poli HaXOIUTCS IMOBEPXHOCTh >KUAKOCTH. [Ipy mosiBIEeHMH HEpBBIX
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
BCKUIIAHMS COACPKUMOE IPOOHPKU MOXKET OBITH BHIOPOLICHO, a camMa
poOupKa — JIOMHYTh.
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Jlis pa3noskeHus TBEPABIX BEIIECTB, COCTaB M CBOMCTBAa KOTO-
PBIX MAJOM3BECTHBI, MPUMEHSIOT U30THYThIE poOupKH (puc. 18 6).
[Ipu BeIIENCHUN KUAKOCTH WIIM BO3TOHKE B CPEIHEH 4YacTH TaKou
MPOOUPKH, €Clin ee JiepKaTh HAKIOHHO, KaK IOKa3aHO Ha PUCYHKE,
MOSBISIETCS IMOO KOHAEHCAT, TMO0 JecyOarmMar.

[TpoOupku 11 HEHTPUPYTUPOBAHHUS HMEIOT, KaK IIPaBUIIO, KOHH-
yeckoe JHO (puc. 18 o). MexaHnueckast HpOYHOCTh TaKUX MPOOHPOK
0cOoOEHHO BakKHA, U MEpe Pa3MeIIeHHEM UX B LIEHTPUQYTe CleayeT
MpOOMPKH BHUMATENBHO OCMOTpeTh. Ha MX MOBEPXHOCTH HE JTOJKHO
OBITH apanuH, MATeH, BO3LYIIHBIX BOJOCKOB U T. 1.

2.3. [IpomeleasiKu, 3Kcukamopbl u cocyddsl /bloapa

IpoMBIBaJKH — 3TO COCY/bI, MTO3BOJISIOIINE HAMNPABUTh TOH-
KYIO CTPYIO HJIKOCTH Ha OCaJIOK JIJIsl €0 MPOMBIBKU Ha QUIIBTPE UITH
JUTSI €TO CMBIBAHHSI CO CTEHOK CTakaHa win (primsTpa (puc. 19).

Puc. 19. Ilpomvianxu:
CMEKNIAHHAA CO WAUPOM (@), ¢ pe3uHOo801l NPOOKOL
u mepmouzonayueti eopaa (6), ¢ pe3urogoll epyweli (8)
U NOIUIMUNIEHOBAS (2)

[Ipu ncnonb30BaHUM MPOMBIBAJIOK THIIOB @ U O B KOPOTKYIO
TpyOKy TeM HIM WHBIM CIIOCOOOM BIYBArOT YHCTBIA BO3IYX IS
CO371aHus M30BITOYHOTO JABJIEHUS B COCYJE, IPU 3TOM M3 CYKEH-
HOTO KOHIA JJTMHHOHM LIEHTPaJbHON TPyOKH BBIOpachIBaeTCs CTPyS
KUAKOCTH. OOBIYHO Ha KOPOTKYIO TPYOKY JUIs BAYyBaHUS BO3IyXa
HaJIeBalOT PE3MHOBYIO TPYIIy WM PE3NHOBYIO TPYOKy, MO KOTO-
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POl moCTymnaeT YUCThIM BO34yX. [[pUMEHSIOT U PE3UHOBYIO IPYILY
CO CIeIHUaNbHBIM KJIallaHOM, OJETYIO MPSIMO Ha TOPJIO KOJIOBI C He-
0obIuM oTBepcTUeM (puc. 19 6).

[Hupoxoe pacripocTpaHeHNe MOITYyYUIIU TPOMBIBAJIKU U3 TIOJIMMEp-
HBIX MaTtepuainoB (puc. 19 ¢). Cxumast pyKoH 37aCTUUHBINA OaIoH Ta-
KOH MPOMBIBAJIKH, MOYKHO MOJTyYUTh CTPYIO JKUAKOCTH HY>KHOW CHJIBI.

IKCHKATOPBI — TOJCTOCTEHHBIE CTEKJIIHHBIE WM U3 TOJIUMEp-
HBIX MaTEPHAIOB COCY/BI ¢ MPUILTH()OBAHHON KPBIIIKOH AJIsI BHICYILIHU-
BaHUS U XpaHEHUs BEILECTB, JIETKO MOMVIOMIAIOIINX BJIary U3 BO3AyXa.

Bce skcukaropsl uMeroT nephopupoBaHHbIil (paphopoBhIi TUCK
3, TIOKPBITHIM ¢ OJJHON CTOPOHBI THa3yprlo. Ha aucke pazmemarorcs
COCy/ibl 6 C BBICYIIMBaeMbIMU BeriecTBamu (puc. 20 a, 6). Dkcukaro-
pBI oapasaenstoT Ha skcukaTopsl Lleiibnepa (puc. 20 ) u BakyymMm-
9KCUKaTopsl (puc. 20 6).

— )

Puc. 20. Dxcuxamop Llleubnepa (a),

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

3 — nepghopuposannviii papgoposwiii 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. OCyIIHTENb CIEAYEeT MEHITh HE peke OJTHOTO pasa B Me-
csn. Eciu B 9kcHKaTOp CTaBAT ropsYMe YallKK WM TUTIIN, TO KPBIII-
Ky HEOOXOJMMO B TeUeHHe 5—15 ¢ HEMHOTO CIBUTATh BIPABO-BJICBO,
MIPIKUMAst €¢ K KOPITyCy, TOT/a HarpeThiid BO3JIyX CMOKET BBIMTH U3
aKcuKaropa. MHave KphIIIKa MOXKET MPUITOIHSATHCS, COCKOIB3HYTh H
pa3outbes. [locne AByX-Tpex JABMKEHUH KPBIIIKK €€ OKOHYATEIIBHO
nputupatoT. [Ipu ocTeIBaHMN BO3MyXa BHYTPH DKCHKATOpa CO3AaETCS
HEOOJIBIIION BaKyyM, U KPBIIIKA JIEPIKUTCS OYCHB TUIOTHO.

Baxyym-sxcuxamoput (puc. 20 6 — &) IO3BOJISIIOT ObICTPEE U TOJI-
Hee yJallsiTh BJIAry U3 BHICYIIMBAEMOI'O BEIeCTBa. B HUX, Kak mpaBu-
JI0, BBIICPIKUBACTCS B TEUCHUE CYTOK MPEebHOE OCTaTOUYHOE JIaBJIe-
Hue He 6onee 50 Topp (6,7 klla). [TIpu xoporem numde U npaBUILHO
BBIOpPAaHHOM CMa3Ke JaBJICHUE B BaKyyM-OKCHKATOPE MOKET OCTaBaTh-
Csl B TEUEHHE CYTOK TPH NEPHOANYECKOM (IBa-TpH pasza) BKIIOUYECHHN
BOJOCTpYHHOT0 Hacoca Ha ypoBHe 15-20 Topp (ue Boimie 3 klla).

UTOoOBI CHATH KPBINIKY BaKyyM-dKCHKATOpa, CHaudaja HaJIo
BITYCTUTh B HETO BO3J[yX, OCTOPOXHO MPHUOTKPHIBAsk KpaH J, WHAYC
CTPYsl BPBIBAIOILIETOCS BO3/1yXa MOXET pa3dpocaTh BHICYIICHHOE Be-
miectBo. [locie 3TOro KpeIlKy CHUMAIOT TaK ke, Kak U B 9KCUKATO-
pe Uleiionepa.

BakyyMm-3kcuKaTop, U3roTOBJICHHBIA U3 MOJIMMEPHBIX MaTepua-
108 (puc. 20 6, 2), UMeeT MOJIUTPONUICHOBBIN KOPITYC M PO3PAUYHYIO
BBICOKYIO KPBIIIIKY M3 TOJUKapOOHATa ¢ IByMs TyOycaMu B BEepXHEH
nir OOKOBOM YacTU KPBIIIKU, KOTOPAsl, KAK U 'y CTEKJITHHBIX 3KCHKa-
TOpOB, MpuNUTH(pOBaHA.

Cocyasl [Iptoapa (puc. 21 a, 6) u Beiinroasaa (puc. 21 g) —
ATO JIBYXCTCHHBIC M MHOTOCTEHHBIE COCYJbl C BAaKyyMHUPOBaHHBIM
MIPOCTPAHCTBOM MEXJy CTCHKaMH. X HpPUMEHSIOT Ui XpaHCHHS
KHUJIKUX Ta30B. UTOOBI 3alllUTUTh COCY/ABI OT TEIUIOM3IYYCHUS, UX
BHYTPEHHHUE CTCHKH MOCEPEOPEHBI WIIM MOKPHITHI Me/bl0. B cocymax
Hproapa u BeliHronpaa TemooOMeH OCYHIECTBIISCTCS MpaKTHUe-
CKHM 3a CUET JIyUYEHCITyCKaHUsl U TEIUIONPOBOJHOCTH BIOJIb CTEHOK.
Jist yMEHBIICHUS CTETICHH UCTIApsIeMOCTH KHUJIKOTO T'a3a COCY/IbI Jie-
JIAXOT TPEXCTEHHBIMU (CM. puc. 21 6) u MHOTOCTECHHBIMU. VX u3roras-
JIUBAIOT U3 TEPMOCTOMKOTO CTSKJIA WIIH U3 METaJljIa.
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Puc. 21. Cocyow /[vioapa (a, 6), Betinconvoa (8), mpyoxu (2)
u cugon [vroapa (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-
MEMIaoT TOGPUPOBAHHBIN KapTOH 3 (ITOPOJIOH, BOWJIOK MIIM MTPOOKO-
BYIO KPOIIKY), 2 HIKHIOIO YaCcTh COCY/Ia OIIMPAOT Ha MIEHOIIACTOBYIO
WM PE3UHOBYIO IPOOKY 5 ¢ HEOOIBIITNM OTBEPCTHEM I10 LIEHTPY.

[Nepen 3amonHeHHEM KHUJKUM Ta30M cocyasl [Iproapa AOIKHBI
OBITh COBEPIIIEHHO CyXHUMH, HHAUE BO3MOXKEH B3pbIB cocyia. CHadana
B HUX HAJIMBAIOT HEOOJIBIIIOE KOJINIECTBO JKUJKOI'O rasa u XayT, KOor-
Jla MBIDKEHUE KUIKOCTH Ha THE COCYyIa IPEKPATUTCS. 3aTeM JIETKIMH
KpyrooOpa3HbIMH ABIKEHUSIMH COCY/1a OXJIAXKIal0T BCE €r0 BHYTPEH-
HUE CTEHKH. TOJBKO MOCIie 3TOr0 OCTOPOKHO MPOBOJIAT JlANIbHEHIIIee
HAIIOJIHEHHE COCyJa.

JIJISI NepeIMBaHnd XKHUJIKUX TI'a30B Ha HeOOoIbIINE pacCcTosaHuA
npuMeHsoT TpyOku Jlproapa (puc. 21 2). [lepenuBaroT ®uaKwii Ta3 U3
OJTHOTO COCyJa B Ipyroi mpu momMotu cudora. OIHAKO IIPH UCITOTh-
30BaHUHU OOBIYHBIX CH(OHOB TEPSIETCS MHOTO rasa, a CuoH BO Bpe-
M TEPCIMBAHUA CHAPYXKH IOKPBIBACTCA TOJICTBIM XJIOIIBEBUHBIM
CJIOEM CHETa. HOSTOMY JJId ICPEJIMBAHUA KUJIKUX Ta30B IPUMCHS-
10T cudonsl proapa (puc. 21 0). Takoit cudon mpeacTaBiser codoi
JIIBYXCTCHHYIO 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 FOPU30HTAJIBHOM YacTh cU(OHA JIEeNAI0T pacliupeHre, B KOTOPOM
BHYTPEHHIOIO TPYOKY BBIIIOJTHSIIOT B BUJIE CIIUPAJIH.

2.4. KpaHbl, 3a%cumsl U KanJjieys1o08umesu

Kpaunsl. [IpocTeie mpoOKoBBIE KpaHbI OJTHOXOI0BBIE 1 MHOTOXO-
JIOBBIE TIPHUBENIECHBI Ha prc. 22. KpaHbl TakoTro THIA MOTYT OBITh CTe-
KJISTHHBIMU (puC. 22 a — 6) u ¢ pTopormacToBoit mpookoii (puc. 22 2).
UToOBI 3HATH HAIIPaBJICHUE OTBEPCTHS B MPOOKE KpaHa, HA €T0 Pyd-
K€ JIeJaroT I JINOO OJWH 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-
TPEHHUH KapMaH, TJe CKaIUIMBaeTCsl CMa3Ka M TPsi3b, yBEIUIHNBAIO-
1€ BO3MOXKHOCTP ITPOTEKAHUS KpaHa.

Puc. 22. IIpobrosvie kpanvl: cmekisHHble 00HO- (a), 08yx- (),
mpexxodogvle (8) u ¢ pmoponniacmosor npooKol (2):
1 — npobka uz pmoponnacma; 2 — wauba;
3 — eatika uz pmoponnacma, 4 — HapesHou KOHey NPOOKU

[IpoOxoBBIE CTEKIISTHHBIE KPaHbl TPEOYIOT TIIATEIHHOTO CMa3bIBa-
Hus punuMoBaHHBIX TTOBepxHOCTEH. [lepen cMa3piBaHMeM OUHIIa-
0T OT OBEPXHOCTHBIX 3arps3HeHH My Ty (BTYJIKY) 1 TPOOKy (KEPH),
TIOCJIe Yero ux HarpeBaroT a0 TemiepaTtypsl 3040 °C. CMma3Ky 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 NOBEPXHOCTIMH,
HE OCTaBJIsII HA OTHOTO My3bIPbKa BO3AyXa, TPOOKY MOYKHO IOBEPHYTh
Kpyrom. B sTom ciydae kpan OyJeT MOJHOCTBIO CMa3aH.

B roToBoM K ynotpeOieHuio KpaHe mpoOKy MPHUBSI3BIBAIOT IPOY-
HOW HHUTKOW K My(Te KpaHa, 4TOObl OHa HE MOTEPsIIach BO BpeMs
xpanenusi. [IpoOku OT Apyrux KpaHOB MPUMEHSITh HE PEKOMEHIYeT-
Cs1, XOTS Ha MEPBBIN B3I OHM MOTYT U IOAX0AUTh. HoBbie poOKu
HaJI0 3aHOBO MPUTHPATH K MyTe.

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

3asKuMBI IPUMEHSIOT AJIS1 PEryJIMPOBaHMs IOTOKOB T'a3a U JKUJ-
KOCTH TI0 [IUTAHTaM U JJIs1 3aKperieHns NUTH(OB. 3aKUMBI 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 CpeaHel MOABUKHOM
IUTAHKOM M HW)KHEH, KOTOPYIO 3aTeM 3alleJKUBAIOT 3a cToiKy. [locie
9TOr0 BHHTOM OITyCKalOT CPEIHIOI0 TIAHKY J0 HEOOXOIUMOro CiKa-
TUs nuiadra. 3axuM ['odmana ynoOeH TeMm, YTO ero MOYKHO HaleTb
Ha IIJIaHT y)e cOOpaHHOTro MpuOOopa, MpU STOM HET HEOOXOIAUMOCTH
OCTaBJISITH CBOOOJHBIM OAMH M3 KOHIOB HuiaHra. [Ipu padote ¢ npy-
YKHHHBIM 32)KMUMOM Mopa KOHell [IJIaHra He0OX0ANMO OCTaBIISITh CBO-
O0oxHbIM. 3akuM Mopa cHa0XaloT MHOTAA KPIOUKOM (cM. pHc. 23 6)
JUISL 3aKpeIuieHHs 3aKhMa B PAcKPBITOM COCTOSIHUH. JTOT 3a)KHUM
yCTaHaBIMBAIOT HAa PE3MHOBBIX IIUTAHTaX OI0PETOK, OyThIIeH ¢ YUCTOM
BOJIOM, KOT/Ia Y DKCIIEpUMEHTaTOpa CBOOOJHA OJJHA PYKa M MPOCTOE
CKaTHe 3a)KMMa TO3BOJIUT MOIYYNUTh HY>KHBIH MMOTOK >KUAKOCTH.
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Puc. 23. 3ascumor 0ns wnaneos: I'ogpmana (a); Mopa (6);
npYICUHHbIE (8, 2) U CIMAYUOHAPHBIE GUHMOGbLE (O, e):
1 — kprouok; 2 — pe3unoswiii uiiane

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

KanJieynoButenab — mpocToe mpucnocoOIeHne, MOHKaoIIee
YHOC C Ta30M, MPOXOISAIINM Yepe3 KUIKOCTh, HITH C TapOM KHUTIAIICH
JKUIKOCTH, MEITKOTUCTICPCHOM KHIKOH (Da3sbl.

Hacanxy Keenpnams (puc. 24 a) npuMEHSIOT TIPH POCTOH TIepe-
TOHKE XHUJIKOCTeH. E€ BCTaBISIFOT HMKHUM KOHIIOM B IMPOOKY, 3aKPbI-
BAaOIIYIO TOPIIO COCYAA C KHIIAIIEH KUKOCTBIO, & N30THYTHIN KOHEIl
MIPUCOEAUHAIOT K XONOAUIBHUKY. Kamneynosurenn tumna 6 (puc. 24)
MMEIOT IUTH(OBaHHBIE TOBEPXHOCTH MY(PT M KEpHA, Yepe3 KOTOphIe
OHH COSTUHSIOTCS C TIEPETOHHOM KOJIOOH M XOJIOIUITHLHUKOM.

Ot yHOCa OpBI3T BCIIEHWBAIOUIEHCS TPU KHUIIEHUH >KUIKOCTH
XOpOUIO 3aIlIHIIaeT Kanieyrosumens Paiimmatiepa (puc. 24 6) u Ka-
IJICYJIOBUTENb C HAacaaKou (puc. 24 2). B xadyecTBe HacaaKu mpuMe-
HSIOT HEOOIbIINE 00PE3KHN CTEKIITHHBIX TpyOouek 1 kKonbia Pammra,
MIPEICTaBIIAIONINE CO00H mycToTeNbie (hapOpOBbIe 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, cmeKAssHHble MpPy6KU U KANUuA1spbl

Cudonsl cirykaT 11 IepeTMBaHus JKUAKOCTH U3 OJJHOTO COCyia
B IPYTOii, KOT/1a OOBIYHOE TTepeMeIeHIe BEIIECTBA 110 TEM I WHBIM
MIPUYUHAM HEBO3MOJKHO.

B cudone Befinromsaa (puc. 25 a) mepenmBaemasi >KHIKOCTb
MIPUBOJUTCSA B JIBWKEHHE MPH TOMOIIM C)KaTOTO BO3/yXa, MOJaBae-
MOTO 4epe3 KpaH B CIMBHYIO TPYOKy 3, IEHCTBYIOIIYIO KaK WH)KEK-
top. Ilocie Toro kak cuoH 3amoTHEH, CKATHIA BO3AYX OTKJIFOYAOT.
B cudone tuna «mMoHOMmoms» (puc. 25 6) JKUAKOCTh BCACHIBAETCS IO
JIEBOMY KOJIEHY M3 COCY/1a PE3UHOBOU Ipyliel 4 1 nepeaeTcs B CJIUB-
HYI0 TpyOKY C KpaHOM. 3aroHeHHBIH CH(OH HMCIONB3YIOT 10 Mepe
HEOOXOIMMOCTH.

UroObl 3anoiHuTh cupoH Murtuepiauxa (puc. 25 ), Ha KOHEI[
TPYOKHM HaJI€BAIOT PE3WHOBBIN IIJIAHT M MPUCOEAMHSIOT €ro K BOJIO-
CTpyHHOMY Hacocy, KOHEIl TpyOKH 2 OIyCKaloT B MEPeTHBAeMYIO
xuakocte. Korma monx neiicTBueM BakyyMma KHJIKOCTh JIOCTHTHET
1/2 BBICOTHI cpefHel TPyOKH, Ha TPyOKe 3 OTKpPHIBAIOT KpaH U TOT-
4ac e 0TCOeANHAIOT TPYOKY OT BOJJOCTPYHHOTO HAacoca, HEe OCTaHaB-
nuBas ero pabotsl. [locie TOro kKak KHUAKOCTh MOTEKJIa 10 CU(OHY,
TpyOKy 2 TIOTpy>KatoT B COCYJI 10 HY>KHOTO YPOBHSA. AHAJIOTMYHO 3a-
psDKaroT CUGOH IPH ASKAaHTAITUN 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 HYKHOEC
KOJIMYECTBO KUJIKOCTHU. [lepess OTKPhITHEM KpaHa HUKHIOIO YacTh BO-
POHKH 3aKpBIBAIOT PE3MHOBOM MPOOKOH 6 WK, BBIHYB BOPOHKY, 3TOH
MPOOKO 3aKPBIBAIOT TPYOKY.

i~

.t ol
= e
o

a 2 4 &

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

CuoHbBI U3roTaBIMBAIOT U3 CTEKJIA U IMOJIMMEPHBIX MaTEpUaIoB
(TONMMATUIICH, MTONUIIPOITUIICH, PTOPOILIACT U IIp. ).

[epexoanbiMu TPYOKaMu, WIH aAaNITEPAMU, HA3bIBAIOT TPYO-
KH cO numdaMu JUis COSJAMHEHUS Pa3IMYHON XUMHUYECKOW TOCY/IBI
ipu cOope TOH Wil MHON 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 XOJIOAUIFHHKY, @ CaMy HacaKy
3aKPETUISIIOT TIPU 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 uccrnenoBaresnss HET ABYXTOPJBIX KOJO, a €CTh TOJBKO
OJTHOTOPJIbIE, TPUMEHSIOT TIEpEXOAHUK TuNa 6 (puc. 26). TpyOka ciry-
JKUT JIJIS1 3aKpeTUIeHUs] 00paTHOTO XOJIOAMIIbHUKA, a TpyOKa 2 — yis
YCTAaHOBKU JeNUTEIbHOM BopoHKW. Korma st cuHTe3a BemiecTBa
Hy’KHa MeIllajKa, €¢ 0Ch MPOITyCKAaIOT uepe3 TpyOKy, a 0OpaTHBIH X0-
JIOJTMITEHUK WK JPYTYIO IETaNb 3aKPEIUIIOT B TPYOKe 2.
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Puc. 26. Hacaoxu: Knaiizena (a, 6),
c 08yMs (8) u c mpemsi (2) eoprosunami, 36e30000pasnas (0):
1, 2, 3 — mpybru; 4 — Konyc

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

K mepexonHpIM TpyOKaM MpHHAIEKAT TAaKKEe W AIOHXKH pas-
HOH (DOPMEL.

AJIOHKH — W30THYTBIE CTEKJISTHHBIE TPYOKH, IO KOTOPHIM KOH-
JIEHCAT TOTaIaeT U3 XOJOMWIbLHUKA B IpueMHUK (puc. 27). IIpocroit
anomx (puc. 27), Kak U Bce ApyTHe, MPUCOSTUHSIOT K KOHITY XOJIO-
TUTBHUKA 6, HA3bIBAEMOMY (opuimocom, TOCpeCTBOM My(PTHI /.

DopIITOC TOKEH BXOJIUTh B aJlOHX Ha 2—3 cMm. Ecnu neperos-
Ky TpeOyeTcsi MPOBOINUTH O] BAKYYMOM C OJJHHUM IPHUEMHHUKOM JHC-
THIUIATA, TO IPUMEHSIOT ATOHXX THTA 6. BOKOBO# OTPOCTOK Takoro
ANOH)Ka TPUCOCTUHSIOT K BOJOCTPYWHOMY HACOCY FUTM BaKyyMHOMN
CUCTEMe, a Ha KepH 3 HaJeBaIOT MPUEMHUK.

[Ipu GpakImOHUPOBAHHON BAKyyMHON TEPETOHKE K aJOHXKY
TIPUCOEUHSAIOT PacIpeienTelh KOHAeH caTa («mayk») 4, Ha KOHIIBI
KOTOPOTO HAJEBAIOT NMPOHYMEPOBAaHHBIE NMpHeMHUKH 5. KommaecTBo
OTPOCTKOB «ITayKa» MOXKET KOJe0aThCsl OT JABYX JIO TSATH U OOIb-
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I B 3aBUCHMOCTH OT 4Hcia oTOMpaeMbIX (pakuuii (puc. 27, g, 2).
«[layx» momkeH cBOOOJHO BpamaThes Ha nuinge anoHxa 6e3 norepu
CTETEeHU Pa3psKEHMsI B yCTAHOBKE MPU BaKyyMHOI ITeperoHke.

Puc. 27. Anownotcu: npocmoti (a), 011 8axyymuoi (6)
u ¢ppakyuontoll (8, ¢) nepeconok: 1 — mypma;
2 — ompocmox 0151 nPUCoeOUHeHUs 6aKyyM-Hacocd, 3 — KepH;
4 — pacnpedenumens KoHOeHcama (nayk);, 5 — npuemHuxu
KOHOeHncama, 6 — KOHely X0100UIbHUKa (gpopumoc)

Mlnugsl. CrexnsgHHble TUTMGBI — 3TO TUIOTHOE COCIUHEHUE
JBYX CTEKJISIHHBIX U3CIHU C MPUTEPTHIMH, MPUILTA(POBAHHBIMH T10-
BEPXHOCTSMHU.

Paznuunble BuabI numudos npuBeneHsl Ha puc. 28. g cocro-
ut 13 Mydrer / (puc. 28 a) nim Boponku numda u kepua 2 (KoHyca
nda). UtoOsl 3akpenuth KepH U My(Ty, K UX TpyOKam mpHranBa-
10T «yCUKW» 3, Ha KOTOpPbIE HAJIEBAIOT PE3UHKY 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 uau nPYACUNKA
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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. LLInudsr MOTYT UMETH TEPMOCTATUPYIOUIYIO pyOamKy (puc. 28 )

TpyOxu u3 crekna (puc. 29) HaXOAAT caMO€ LIUPOKOE MPUMEHE-
HUe B JJabopaTopHO npakTike. OHM BCer/ia T0JKHBI OBITH B Tabopa-
TOPHH B HEOOXOAMMOM KOJIMYECTBE U aCCOPTHMEHTE.

Puc. 29. Cmexnsannvie mpyoxu:
2a300me00HbIe (4 — 8), /il COCYO08 ¢ Kunswell sHcuokocmoio (0, 8),
coedunumenvhule (2), mpounuxu (0), U-obpasnvie (e)

TpyOku menst Ha ra300TBOAHEIE (pHC. 29 a — 6) U COCIUHHU-
TenbHBIC (pHUC. 29 2), Ha3plaeMble «OJIMBaMMU». TPyOKH THUIIOB 0 — e
MOTYT BBITIOJHATH (PYHKIIMU KaK Ta300TBOJHBIX, TAK U COCIUHU-
TeNBbHBIX. ['a300TBOIHBIC TPYOKH LIS COCYJIOB, COJCPKAIUX KHUIISI-
IIYIO JKUJIKOCTh, JOJDKHBI HIMETh Ha BHYTPEHHEM KOHIIE KOCOH cpe3
(puc. 29 6). B aToM cimydae Kamin KOHACHCHUPYIOIICHCS B KOHIIE
TPYOKH KUJKOCTH HE YBJIEKAIOTCS MIOTOKOM Ta3a, a CBOOOJHO CTe-
KaIoT 00paTHO B COCY]I.

CoenuHUTENBHBIE TPYOKH THIIA 2 MIPUMEHSIOT JUIS COCTUHCHUS
IBYX M 00JIee CTEKISTHHBIX TPYyOOK pasnmuaHoro aumamerpa. CoemuHe-
HUE [TPOBOJIAT MPU TIOMOIIH DJIACTUYHBIX [MUIAHTOB

Kamuaasipel — TOHKHE CTEKJISIHHBIC TPYOOUYKH C BHYTPEHHUM
nuamerpoM 0,5-0,8 MM n mmrHON oT 30 M0 100 MM ¢ oTHUM 3amasH-
HBIM KOHIIOM. OHU HYXHBI JUIS ONIPEICTICHUS] TEMIIEPATyP TUIABICHUS
BEIIIECTB, JJIsl OOJIErYeHUS] PABHOMEPHOTO KHITCHHS YKHUJIKOCTH IIPU €€
MEPEroHKE U B JIPYTUX ONEPAIHUsIX.
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2.6. [lenumesibHble U Kane/bHble 60POHKU,
amny/ivl U 610Kcbl

JenurenbHble BOPOHKH — 3TO Y/UIMHEHHbBIC [UIHHPUYCCKUC
WJIM TPYIICBHIHBIC COCY/IbI, IPUMEHSIEMBIC Yallle BCEro JJIs pa3jiese-
HUS HECMEIIMBAIOIUXcs xkuakoctei (puc. 30 a — ). TpyOka y nenu-
TEJILHBIX BOPOHOK MOKET OBITh KOPOTKOH M HECKOJIBKO yJUTMHEHHOM
B 3aBUCUMOCTH OT YCJIOBUH MCIIOJIB30BaHMSI, HO TUAMETP TPYOKH 701~
JKEH OBITh TAKUM, YTOOBI )KHJIKOCTh B HEH HE 3aJICPIKUBAIIACH.

2

Puc. 30. [{erumenvuvie (a — 8) u kanenvHvle (2) 60OPOHKU
U cnocobwl 86e0erUst KANeIbHOl 60POHKU 8 KONOY ¢ HCUOKOCHbIO (0)
u meepovim (e) eewgecmeom: 1 — mpyoka, 2 — mepmocmamupyrouas
pybawka; 3 — ompocmox ¢ mygmou,; 4 — nopowiox; 5 — npodbupka
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Bonbine nenutenbHbIe BOPOHKU YKPEIUIIOT MEKAY ABYMS KOJIb-
namu mrartuBa. HuwkHee KONbIo yJAepKUBaeT BOPOHKY C JKHUIKOCTBIO,
OHO MMEeT HECKOJIbKO MEHBUIMH AWAMETp, YeM IUaMeTp BOPOHKH,
a BepxHee — OoNbIINA AuameTp. B 3a30p MeXIy BEpXHHM KOJIBLIOM
1 BOPOHKOH BCTABIISIFOT KYCOYKH PE3MHOBOTO IITAHTA MIIH TIPOOKH.

Hexoropele aenuTenbHble BOPOHKM CHA0XKalOT OOKOBOH TpyO-
kot / (puc. 30 6) mnst cOpoca U3OBITOUHOTO Taza M3 KOJOBI Mocie
CIIMBa B Hee HI)KHEH Ooliee TSKeNol KHUIKOCTH, KOTrla CleAyeT U30-
JMPOBATh €€ OT BO3JCHCTBUS BO3AyXa.

[Ipy HEOOXOOUMOCTH AETHUTENbHbIE BOPOHKH MOTYT HMETh
oxnaxaaromyo (puc. 30 g) nnu HarpeBarolyo pyoamky 2. B oxmax-
JaolIylo pydamky depe3 TpyOKy 3 MOKHO, HampuUMep, IOMECTHUTD
KalIMIly CyXOro JIbJia U alleToHa. Takue JenuTeIbHbIE BOPOHKH HYXK-
HBI JJIS1 pa3AeICHuUs JIETKO JICTYUUX KHIKOCTEH.

KanenbHble BOPOHKH MMEIOT JUIMHHBIA KOHEL U chepHyecKyro
BepxHIOI0 4acThb (puc. 30 ¢). OHu cirykaT Ui JO3UPOBKHU KHUIKOCTH,
BBOJAMMON B PEAKLMOHHBIA COCYJ KAIUIIMU WM HEOOIBLIMMU TMOp-
nusiMH. YToOBI MPUIIMBATE KHUIKOCTh U3 KallelIbHOW BOPOHKH B COCY/I,
Ha/I0 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 )KUIAKOCTEH, pacXoyeMbIX IO Ka-
wisM. B ogHuX KanenbHUIax HaOOp KUAKOCTH B MHIETKY OCYIIECT-
BIISIETCSI ITPH MIOMOLIY PE3NHOBBIX OaNTOHYHMKOB (puc. 31 @), B Ipyrux
YKUJIKOCTh BBITEKACT MMPU HAKJIOHEHUH cocynoB (puc. 31 6, g), B Tpe-
TBUX — IPU OCTa0JIeHNH Ha)KUMa Naliblla Ha MUIeTKy (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 CTEKJISIHHOM manouku (puc. 31 0).

AMIyJabl — 3amasHHbIE COCYJbI W3 CTEKJIA I COXPaHEHUS
TBEPIBIX BEIIECTB, KUAKOCTEH U Ta30B (puc. 32 a). ToacTocTeHHbIE
aMIyJIbl IPUMEHSIIOT JUISI XPAHCHUS COKIIKECHHBIX Ta30B. AMITYJIBI UC-
MOJIB3YIOT 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), oo eaxKyymom
unu 8 ammocghepe UHepMHO20 2a3a (8) u 3anaudanue amnyuvl (2);
6: 1 — 6oponka, 2 — nepemsdicka, 8: 1 — cocyo ¢ dHcuoKocmoio,
2 — nepexoonas mpyoxa, 3 — mecmo npunausanus, 4 — nampyoox,
2. 1-3 — nocredosamenvrocms cmaouil 3anau8aHust AMnYisl
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ATrpeccUBHBIC )KUAKOCTH, pasjiaralolirecsl Ha BO3/yXe, 3arnanBa-
10T B TOHKOCTEHHBIE KPYTJIble CTEKJITHHbIE aMITyJIbl, KOTOpPbIE BBIICP-
JKMBAIOT BBICOKOE JIaBJIECHHE M3-3a cBOell cepuueckoit Gopmbl. Taxk,
amIrysia BMECTUMOCTBI0 5—10 MII, HarOJTHEHHAS )KUAKUM XJIOPOM, BbI-
nepskuBaeT Harpes 110 70 °C, uto cooTBeTCTBYET AaBienuo B 1,9 MIla.

[lepen BCKpbITHEM aMIYJIbI C JIETY4EH KUAKOCTBIO HITH CKHMIKEH-
HBIM Ta30M €€ CJIeQyeT OXJaauTh, YTOOBI MOHU3UTH JIaBICHUE Mapa.
He6onpmme ammy bl TOTHOCTBIO pa3OUBaIOT MO )KUAKOCTHIO B COCY-
1e, TOe UX CoAepKUMoe Oy/IeT y4acTBOBATh B PeakLUu. AMITYIly pa3-
JaBJIUBAIOT CTEKJISIHHON MaJOYKON MM (PTOPOIIIACTOBBIM MECTHKOM.
VY OonpIIMX aMITyJl BCKPBIBAIOT TOJBKO MaTpyOok. Ero HampesaroT Ha
paccrossHuM 1—2 cM OT KOHIIA, IPEABAPUTEIHLHO CMOYMB MECTO Hall-
pes3a Bonoii. Korga nmapanuHa 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-
HyI0 HapanuHe. Eciau natpyOok UMeeT TOJICTbIE CTEHKH, TO K Lapamnu-
HE MPHUKACAIOTCSI PaCKaJICHHON JKEIe3HOM MPOBOJIOKOM.

BckpriTHE amiyiibl ¢ pUKcaHaIOM NIOKa3aHo Ha pHc. 32 2.

Qukcanansl — 3apaHee MPUTOTOBIIEHHBIE B CTPOTO OIpENEIeH-
HBIX KOJIMYECTBaX PEaKTHBBI, KOTOPbIC UCIIOJIB3YIOT ISl TIONTyYCHHS
pacTBOpoB HYKHOH KoOHLeHTpauuu. CHavajga HapyKHYIO MOBEpX-
HOCTB aMITyJIbl ¢ (pUKCaHAIOM TIIATENBHO MPOMBIBAIOT YUCTOH BOAOM,
a eCIIM HY)KHO, TO U COOTBETCTBYIOIIMMH MOIOLIMMU cpeacTBami. [1o-
CJIe 3TOTO aMIlysly 7 BCTaBISIOT B BOPOHKY 3 M, OCTOPOXKHO yIapsis
0 0oek 4, pa3dMBaIOT THO, 3aT€M MPOOUBAIOT OCTPON CTEKIISTHHOM Ma-
JI04YKOH 2 OOKOBOE yIiayOJeHHE aMITyJIbl U JAIOT BO3MOXKHOCTB COJEP-
KUMOMY BbITeUb. He M3MEHSS MOJIOKEHHST aMITyJIbl, €€ TPOMBIBAIOT
Yyepe3 BepXHee MPOOUTOE OTBEPCTUE U3 MIPOMBIBAIKK YHCTOW BOAOM,
ynoTpeOJIsist He MeHee YeM IMIECTUKPATHBINA 10 eMKOCTH aMITyJIbl 00b-
eM Bobl. [IpoMBITYIO amIynly ynansioT, a B MEpHYIO KonOy 5 1onu-
BAaIOT YUCTYIO BOAY O METKH.

Cyxoe comepxumoe (pHKCaHAIOB MEPEBOISIT B MEPHYIO KOJOY
aHanoruyHeIM oOpazom. Korpa ammyna Oyzer pa3dura, TO JIETKUM
MOCTYKMBAaHUEM M OCTOPOYKHBIM BCTPSXMBAHHEM CYXO€ BELIECTBO
BBICHINAIOT B KOJIOY, & 3aT€M aMITyJly IPOMBIBAIOT.
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BIoKcebI — CTEKIISIHHBIE COCY/IbI C MPUILTA(OBAHHON KPBILIKOH,
NPUMEHSIEMBbIE [UIsl XpaHSHHs ¥ B3BEIIMBAHUS KUKHX U TBEPAbIX Be-
LIECTB B HEOOJIBIINX KOIWYECTBaX, 00pa3oB 1 mpob (puc. 33).

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

[IpunmdoBanHbIe TOBEPXHOCTH OIOKCOB HE CMA3bIBAIOT BO H3-
OekaHue MOTaJaHNsl CMa3KH B BEIIECTBO.

Ecnmu Hy’>kHa BBICOKasi TepMETUYHOCTh, TO MPUMEHSIIOT OFOKCHI
C MPO3PayHBIMK OIJIABJICHHBIMHU IITH(aMHU.

B3BemBaHue JI0I0UEK MOCTE CKUTAHHWS WM MPOKATHBAHUS
po0OBI BEIIECTBA ITPOU3BOAAT B OrOKcax Tuma «cobadkay (puc. 33 0).
[TpuMmeHsifoT Takue OIOKCHI B T€X CIIydasiX, KOTJa OCTaTOK OT CYKHTa-
HUS WK IPOKAITUBAHUST MOKET B3aMOJICHCTBOBATD C BO3IyXOM H €T0
MIPUMECSIMH.

2.7. X0/100unvHUKU

X0/10MIBHUK — 3TO NPUOOP U KOHJACHCALMK Tapa IpH Mo-
MOIIY OXJaKAAIOUIEH Cpelpbl, Yalle BCEro BOABL. XOJOJMIbHUKH
yCTaHABIUBAIOT JTMOO HAKJIOHHO, KOIJa HYXXHO cOOpaTh KOHIEHCAT
B IIPUEMHHUKE, JTM00 BEPTUKAIBHO Ul BO3BpaTa KOHJEHCATa B KOJIOY
C KUITALICH )KUAKOCTBIO. B 3TOM cilydae X0n0JUIbHUK HA3bIBAIOT 00-
pataeiM. Ecniu Temnepatypa 3aTBepAeBaHUs KOHACHCATa BBILIEC TEM-
nepaTypbl OXJIaKAAIOLIEH BOJBI, TO B XOJOJWJIBHHUK MMOJAIOT Harpe-
TYIO B TEPMOCTATE BOLLY, IPEIOTBPALIAIOLIYI0 HAMEP3aHUE KOHCH Ca-
Ta BO BHYTpeHHEH TpyOKke xonommisHuKa. Ha puc. 34 mpencraBiieHs
HanOoJiee YacTo UCIOJIb3yEMbIE XOJIOIMIbHUKH.
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Puc. 34. Cmexnannvie xonoounvnuku: Betieens — Jlubuxa (a),
Annuna (6), Becma — I'paxema (2), Jumpoma (0), @pudepuxca (e),
MAHEHYUATLHBIL 8600 B00bI 8 XOI0OUTLHUK (JiC)

I[IpsimoTouHbIii X010AWILHUK Beiireas — Jlubuxa (puc. 34 a)
obur mpemioken B 1771 1. K. Befirenem u 3arem HCIONb30BaH
1O. JIubuxom. DTOT XOJOJWUIEHUK OOBIYHO MPUMEHSIOT JUIS Tepe-
TOHKHM >KHJKOCTeN ¢ Temmneparypoil kunenus ot 100 go 150 °C. Xo-
JOJWIIBHUK WUMEET OXJIKJIAIONIYI pyOaliKy OTHOCUTEIBHO O0O0ib-
moro auametpa. Kosdduiuent temmooOMeHa st XO0JI0IUITBHUKOB
Beiirens — Jlubuxa amunowt ot 300 mo 1000 MM u3mensiercs ot 105
10 35 Br/(M*K), T. e. yMeHbIIAeTCSA ¢ YBEIUYCHUEM JJTHHBI XOJIO-
muibHUKa, [lodToMy 11e51eco00pa3HO NMPUMEHSITh BMECTO OJIHOTO
JUTMHHOTO XOJIOJJMJILHUKA JBa XOJIOIMIIBHUKA MEHBIIIUX Pa3MEPOB.
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XonomuneHuK Beiirens — JInOuxa MOKeT BBITOIHAT QyHKIMN
1 BO3AYIIHOTO XOJIOJWJIBHUKA, €CIIU €r0 PACIOJIOKUTh BEPTHUKAIb-
HO M Map BBICOKOKMILIICH KUIKOCTH HalpaBUTh B pyOallky uepes
BEPXHHI OTPOCTOK, a U3 HWKHETr0 0TOMpaTh KOHAeHcaT. B pesynbraTe
pasorpesa B LEHTPaJbHOH TpyOKe BO3HHKHET HEMPEPHIBHBIN BEpTHU-
KaJIbHBIM MMOTOK XOJOJHOTO BO3AyXa. B aToM ciywae Hamboiee a-
(eKTHBHBI XOJIOMIBHUKH ¢ O0Jiee IUPOKOH HEeHTPaIbHOMN TpYOKOH 1
BO3MOYXHO MEHBILIUM JTUaMETPOM OKpYy>Karoleil e€ pyOarku.
IlapukoBblii X0J0AWILHUK AjuinHa (puc. 34 0) sBiseTcs Tu-
MUYHBIM OOpaTHBIM XOJIOAWILHUKOM. biarogapst Oomnbiueii moBepx-
HOCTH OXJIAXACHUS XOJNOAMIBHUKM AJUIMHA KOpO4Ye XOJIOAMIIbHH-
koB Beiirenss — JlubOuxa. Yepe3 mapuKoOBBIi XOJIOAUIBHHUK YJI00HO
BCTaBJIATh OCh MELIAJIKH, BBOAUTH B PEAKTOP Pa3IHWYHbIE BEIECTBa,
XOPOILO CMBIBAaEMbIe B KOJIOY KOHIEHCATOM M TOJOTPEBAEMBIE WM.
OOBIYHO YUCIIO MAPHUKOB Y TAaKUX XOJOJMIBHUKOB KOJeOneTcst oT 3
1o 8. o a¢pexTHBHOCTH B KauecTBE OOPATHOTO XOJIOIMIBHUKA XO-
JOJUIBHUK AJITUHA yCTyNaeT XOJIOoAWIbHUKY Jlumporta (puc. 34 o),
BBIJICPXKUBAIOLIEMY 3HAUUTEIbHBIE TIepenabl TeMnepaTtyp. Bo nsbe-
YKaHue 3axJ1e0bIBaHMs, KOT/Ia KOHCHCAT HE YCIIeBaeT CTeKaTh 00paT-
HO B KOJIOY C KHITSIIEH XHIKOCTHIO, OOpaTHBIN IAPUKOBBIA XOJO-
JWIBHUK YCTaHABIMBAIOT B HAKJIOHHOM IOJIOKEHUH, HO HAKJIOH HE
JOJKEH OBITH CITUILKOM OOJIBIIUM, YTOOBI KOHACHCAT HE CKAIIHBaj-
cs B mapax. CkomieHne KOHAeHcaTa MPUBOANUT K YMEHBIIECHHUIO 3(-
(heKTHBHOM OXJTaXX1AIOIIEH TOBEPXHOCTH XOJIOAUIBHUKA.
Xoaoauasuuk Becra (puc. 34 6) nMeeT oxnaxIaromyo pyoar-
Ky HEOOJBIIOro IuamMeTpa, OJIM3KO PACHOI0KEHHYIO K EHTPaIbHOM
HECKOJIBKO M30THYTOH TpyOke. OH Oosiee MPOU3BOJUTENEH, YEM XO-
nonuibHUK Betlirens — JluOuxa. B oHUX 1 TexX e yCIOBUSAX Tepe-
TOHKH KHMJIKOCTH XOJIONWIBHUK Becta mMeeT BABoe OONbLIMNA KOA()-
¢unMeHT TerioooMeHa, YeM NpAMOTOUHBIN. Takoi xe 3¢ PeKTHBHO-
CTBIO 00J1aaeT CIMpaIbHbBIN X0noAnIbHUK ['paxema (puc. 34 0). Ero
WCTIONB3YIOT ISl KOHACHCALMH Tapa JIETKOJIEeTy4nX Kunkocteid. Oda
XOJIOAMJIBHUKA 33JIep)KUBAIOT BO BHYTPEHHEH TpyOKe YacTh KOHJIEH-
cara ¥ [odTOMY MaJlo PUTOAHBI ISl PPaKIHOHHOMN MEPEroHKH.
Xoaoauasauk Jumpota (puc. 34 2) peKOMeHIyeTCsl B KauecTBe
oOpaTHoro xonoaunbHuKa. OH UMeeT HanboJee BHICOKUH Koadduiu-
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eHT Teroobmena, gocturaroniuii 120 Br/(m?-K). Ero He ucmonb3yor
11 PPaKIMOHHOM MEPEroHKH KHUJIKUX CMecel n3-3a OOJBILOro razo-
BOro 00beMa M CIOCOOHOCTH 33€PKUBATh B HAKIIOHHOM TIOJI0KEHUH
MHOTO KOHJIEHCATa.

Xoaoquasauk @punepuxca (puc. 34 e). B 3ToM x01011IIbHU-
Ke Map OMBIBAaeT 3MEEBUKOBYIO TPYOKY ¢ MPOTOYHON BOJON M CTEHKH
BHYTPEHHEH MIMPOKOH LMUIMHIPUIECKON TPyOKH, CHAPYKH KOTOPOM
Te4eT BOja, MOCTyMarolasi U3 3MeeBUKa. JTOT XOJOAWIBHUK C UH-
TEHCHBHBIM OXJIQKJCHUEM Tapa SIBISCTCS B CYLIIHOCTH KOMOMHALH-
eit xonoaunpHuKoB Belirenst — JIubuxa u Jdumpora. OH oueHb 3-
(dexTuBeH A GpaKIMOHHON MEPErOHKH KHUIKUX CMECeH, T. K. B HeM
KOHJIEHCAT MPAaKTUYECKH He 3a7epKUBAETCS.

YtoObl ymy4IIUTh padoTy XOJOIWILHUKOB C PyOallIKoH, YCHIUB
MIEPEHOC TETUIOTHI, CO31AI0T TYPOYJIEHTHBIM MOTOK OXJIAKAAIOIICH KK~
koctH. st 3TOoro TpyOKM mojgayM M OTBOJIA YKUAKOCTH PYOAaIIKu MpH-
MauBaIOT TaK, YTOOBI UX OCH OBUTH PACIONOKEHBI TAaHT€HIIMAIBHO 10
OTHOILEHUIO K pybaiuke (puc. 34 o). Torna Boga uim apyrast OXJaxk-
Jlarolast XKUAKOCTh HAYHET IBUTaThCs B XOJOJUIBHUKE 110 CIIUPAIIH.

Xo0/101MIbHUKY NAaTPOHHOTO THNA (puc. 35 a, 6). B HUX 1eH-
TpajibHasi 4acTh — MaTPOH — 3aIlOJHEHA TBEPIOM MM KUIKOU
OXJIAKAAIOIEH cMechlo. Takue XOJOAWIBHUKU JUISl HU3KOKHITALINX
KHUIKOCTEH ABISIOTCS 00paTHBIMU. K MX 4MCITy MPUHAATICKHUT U XO-
nogunsHuK [lITenenepa (puc. 35 6), B KOTOPOM KOHJIEHCALMs Tapa
MIPOUCXOANT B 3MEEBHKE, OXJIAXKIAEMOM JKUAKUMH U TBEPABIMU CMe-
csmu. JKunkoctb, 00pasyrommasics IpH IIaBICHUH TBEPIOTO XJagoa-
TeHTa, ClMBaeTcsi yepe3 O0koBoM marpyOok. Uepes neByro TpyOKy,
JOXOJAILYIO 0 JHA YAk XOJOJWIBHUKA, MOJA0T KUAKUN KOMITO-
HEHT TBEPA0-KUJKOCTHOMN OXJIaKJAI0IIel CMECH.

ITaabyuKOBBIi XO0J0AUJIbHHUK HIupma — I'onkuHca
(puc. 35 2) cocTouT U3 pyodamku, yepe3 KOTOPYIO MPOITyCKaloT map,
U «Majblia», HAXOSIIIErocs BHYTPH pyOaliku, — yCTpOHCTBa, 4e-
pe3 KoTopoe MpOoTeKaeT XKUIKUM xnanoareHt. [lpu ncnonb3oBaHumn
MAJTbYUKOBOTO XOJOJMUIBHUKA CKOPOCTh MOTOKA Mapa J0JKHA ObITh
BO3MOKHO 00Jiee HU3KOM.

Cdepuueckuii xonoquiasnuk Cokcenera (puc. 35 0) mpume-
HSIIOT Yalle Kak oOpaTHBIM XonoAuiabHUK. [lap mpoxoanT mexay Ha-
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PY’KHOH CTEHKOW, OXJIAKIAEMOW BO3JYyXOM, U HAPY>KHOM CTEHKOU
BHYTPEHHETO 11apa, 4epe3 KOTOPBIM LUPKYJIUPYET XJIagoareHr. Xo-
noamibHUK 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 BEIIECTB.
Br16op cTynku 3aBUCHT OT TBepJoCTH BeriectBa. OHU MOTYT OBITh
(hapdopoBbIMY, METANIMYCCKUMH, U3 TOJUCTUPOJA, CTCKISHHBIMU
U araToBbIMH. TBepJOCTh MaTepuaia CTYNKH BCerja JOJDKHA ObITh
0O0JIbIIIE TBEPIOCTH UCTUPAEMOTO BellecTBa. M3MenpueHue TBep1oro
BEIIECTBA, KaKyt0 Obl CTYIIKY HH BBIOpaJIU, IPUBOJIUT K 3arPsS3HCHUIO
€ro MarepuaioM CTynku. [loaToMy m3MenbueHUue 0CO00 YHCTHIX BeE-
IIECTB CJIEIyET MPOBOJIUTH HHBIM CIIOCOOOM.

st rpy0oOro M3MenbuYeHUs TEXHUYECKHX MPOAYKTOB IMPUMEHSI-
0T CTAJIbHYIO CTYNKy AOuxa (puc. 36 a), U3roTOBJICHHYIO U3 BSI3KOM,
YAApOIpPOYHON XPOMOHUKENEBOM cTanu. KoHer craabHOro necrtuka /
COIIPUKACAIOLIUIKCS ¢ BELIECTBOM, UMEET Haceuky 4. BemecTtBo apo-
OSIT ylapoM MOJIOTKA IO MECTHKY, [IOBOPAYHBAsI €0 MOCIIE KaK0r0
yaapa. OKOHYaTeIbHOE U3MENIbYCHUE U PACTUPAHUE BEILECTBA BEIYT
ITyTeM BPAIICHUS MECTHKA C JISTKUM HAXKUMOM Yxke 0e3 MPUMEHEHHUS
MoutoTKa. Jljis yoOcTBa yaaneHusi M3MEIbYEHHOTO0 MaTepuaia Iu-
JUHAP 3 CTYNKU JENAI0T ChbEMHBIM.
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Dapgoposvie cmynku (puc. 36 0) Hanboliee pacpOCTPaHEHBI
B 1aboparopusx. sl HICTHPaHUs BELIECTBA €r0 HACHINAIOT B CTYIKY
Ha 1/3 ee o6bema. CHavana OCTOPOKHBIMH YAapaMu MecTUKa pa30ou-
BAaIOT KPYIMHBIE KyCKH, JOBOJS X IO pa3MEpOB MIICHUYHOTO 3€pHa,
a 3aTeM MEJUICHHO PACTHPAIOT KPYTOBBIMH JBMKCHHUSMH MECTUKA, HE
NPYKUMAsi €ro CUIIBHO K CTEHKaM CTYNKH. Bo BpeMs u3Menb4yeHus Be-
LIECTBO NEPUOAMYECKH CUMIIAIOT CO CTEHOK U MecTHKa (pap(opoBbIM
HimaresneM, coOupasi BEIeCTBO 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 — yuruHop, 4 — Haceuku

[Tocne ynaneHus U3 CTyIKH U3MEIbUYEHHOIO BEIIECTBA €€ BMECTE
C MECTHUKOM TIIATEILHO MPOMBIBAIOT, HE OTKJIA/IbIBAs 3TY OINEPALUIO
Ha nocnenyromuye JHu. Eciiy 4acTh U3MeIbUeHHOIO BEILeCTBa IJI0T-
HO TpHUCTasia K CTEHKaM CTYTIKH U MIECTUKY, B CTYIIKE pacTHparoT He-
MHOT0 KPHCTAJUNINYECKOI0 OKCHa aIFOMUHUSA (KOPYH/1a) MJIM YHCTOTO
KBapILIEBOI'0 [1€CKA, MOXKHO ¥ U3MEJIbYEHHOI'0 KBapLEBOIO CTEKIA.

Yamxkm (puc. 37) NIpUMEHSIOT /Ul BEIIAPUBAHUS PA3IUYHbIX 10
COCTaBy PacTBOPOB U Uil paboT ¢ Guosmornyeckumu cpegamu. OHH
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MOTYT OBbITH (ap(OpOBBIMH, TIIATHHOBBIMH, CepeOpSIHBIMU, KBaple-
BBIMH, M3 CTEKJIa MAPKHU «ITHPEKCY.

Dapghoposvie wawiky MOTYT OBITh IUIOCKOJOHHBIMH U KpYTJIO-
noHHBIME (puc. 37 a). BHyTpH OHU TOKpBITHI TNIa3ypblo, CHAPYKH
rIaszypb J0XoAuT 10 1/3—1/2 BeicoThI OT Kpas yamku. KpyriogoHHsie
YalllKy JIErye OYMIIaTh OT OCTaTKOB BBIIAPEHHOTO BelecTBa. Kpome
TOT0, B TAKMX YaIllKaX K KOHIlYy YIapUBaHHUs pacTBOpa 0CaJ0K coOupa-
eTcs B IIGHTPE, a He pa3Ma3bIBaeTCs 10 BCeMY JHY, KaK B TUIOCKOZOH-
Heix. [locnennue cnenyer npuMeHITH AJIsl yHapUBaHUs PACTBOPOB 110
Hayvana KpUCTAJUTM3alUK BellecTBa. Takas yamika Mpu OXJIaKACHUH
yIapeHHOTI'0 PacTBOPa MPEBPAIIAETCS B KPUCTAIIA3ATOP.

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

Cmexnsinnvie u keapyesvle yauxu Koxa (puc. 37 6) UCIIONIB3YIOT
JUISL XpaHEHUsI TBEPJBIX HEJETyYUX BEHIECTB M IS OMOIOTUYECKUX
pabot, a wawxu Ilempu (puc. 37 6), U3TOTOBJIICHHBIC U3 0OJiee TOH-
KOCTEHHOTO CTEKJIa ¢ HEBBICOKUM OOPTHKOM, MPUMEHSIOT B JIEMOH-
CTPAIMOHHBIX OTBITAaX MPU MCIOJIH30BAHUH IIPOCKTOPOB, a TAKKE IS
B3BEUIMBAHUS TBEP/BIX BEIICCTB U BHITIAPUBAHHS Ha BO3/IyXE PacTBO-
POB (KaK KpUCTaIN3aTOPBI).

THram — KOHUYECKHE COCY bl U3 OTHEYIIOPHBIX MAaTCPHAIIOB JIJIs
MPOKAJIMBAHUS WM CKUTAHHS PA3INYHBIX BELIECTB B aHATUTHUECKUX
oneparusx (puc. 38 a — g). U3rotaBiauBarOT TUIIIHA U3 KEPAMUKH, CTEK-
Jla ¥ METaJIOB. BHENIHUI BUJ] TUTJISI M3 OTHEYIIOPHOTO CTEKJIA MapKH
«BHUKOp» TpHUBeJieH Ha puc. 38 a. Bee Turim, xak mpaBuiio, cHaOkaroT
KpbIIIKamy. HarpeBarot TUrim inbo B TUTENBHBIX ¥ My (QeTbHBIX 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 TUTIH U3 ainyHaa (mo 1500 °C) u rpadu-
Ta. V3roTaBinBaOT TUTIH U U3 JAPYTHX OTHEYIOPHBIX MaTepHAIIOB:
Kap6uoB TMTaHa U upkoHus (2700-3000 °C), anokcuaa TUPKOHUS
(2500 °C), okcumos 6epummmst u kanbims (2400 °C).

[IpokanuBanue BelIecTBa B TOKE WHEPTHOrO ra3a WIIM rasza-
BOCCTaHOBHUTEJIS BEIyT B IUIATHHOBBIX U (appopoBbIx TUTIAX Pose
(puc. 38 6). Kppimika 3Toro Turis cHabxena TpyOKOi, 1o KOTOPO¥ B TH-
reJib TOJIAI0T HYKHBIH a3, MPEeIBAPUTENHLHO TIIATEIHLHO €T0 BBICYIIINB.

Jlogoukm (puc. 38 2), Kak ¥ THIJIH, CIYXKaT IS TPOKATUBAHIS
BEIIECTB MPH MX aHAIN3E U JIJIsl CHHTE3a HEOOBIINX KOJINIECTB COoe-
JMHEHUH ITyTeM B3aUMOJICUCTBHS TBEPJBIX (a3 C razaMu MpH Harpe-
BaHUH. JIOJ0OUKH M3rOTAaBIMBAIOT U3 TEX JK€ MaTepPHAaJOB, YTO M THT-
. @apdopoBble JIOMOUKH TIIA3yphl0 HE TIOKPHIBAIOT, OOBIYHO OHU
HMEIOT KOJIBIIO, 32 KOTOPOE X MOKHO M3BJIEKATh U3 My (ebHOM meun
WJIH TPYOKH-peakTopa.

HInareau-10KKu, mim mmnareau (puc. 38 0), obiBaroT haphopo-
BbI€, TUITATUHOBBIE, N3 HEPXKABEIOIICH CTajH, MOJMMEPHBIX MaTepPHAIIOB.
OHu HEOOXOIUMBI TSl U3BIICUCHHST BEIIECTB U3 COCY/IOB, JJIsl CMEIITBA-
HUSI TBEP/IBIX BEIIIECTB, CHATHS OCAJIKOB C (DHIIBTPOB U JIPYTHX OTEPAIHH.

Yacosble cTekaa (puc. 38 e) cayKaT KpBIIIKaMd XUMHUIECKUX
CTaKaHOB, KOJIO U MHHUATIOPHBIMH YalllKaMH JJIsi B3BEIINBAHUS He-
OOJIBIIMX KOJIMYECTB BEIECTB WM BhIapuBaHus. CTakaHbl ¢ Harpe-
TBIMHU JKUJKOCTSIMH, 0COOECHHO TIOC)IE UX yIapHBaHUs, 003aTebHO
HA/I0 HAKpPbIBATh YACOBBIMH CTEKJIAMHU BO M30€KaHUE 3arps3HEHUH.
CTeKIo B 9TOM Cilydae UrpaeT polib U KPBIIIKH, U KOHJIEHCATOopa Tapa.
OO6pazoBaBirecs Karik CTEKaloT K EHTPY YaCOBOTO CTEKJIA U Majia-
0T B CTaKaH C )KUAKOCTBIO.
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3. MBITBE U CYIIKA XMMHUYECKOM IOCY bl

3.1. Meimbe xumu4eckolil nocydul

YMeHHe MBITh XUMHUYECKYIO ITOCYY SIBJISIETCS TOW YacThIO Jia-
0OpaTOpHOH TEXHHWKH, 3HAHWE KOTOPOH 00S3aTENbHO JUIsl KaKIOrOo
pabotHuka nabopaTopuu.

Xumuueckasl 1Mocyna JOKHA OBITh COBEpIIEHHO 4HuCTa; 0e3
BBITIOJIHEHHUSI TOTO YCIOBUS paboTaTh Henb3s. [loaTomy cremyer
Hay4HUThCSI MBITH MOCYAY TakK, 4TOObI OblIa TIOJHAs YBEPEHHOCTH
B €€ YHCTOTE.

Jnst BBIOOpA crtoco0a MBIThS ITOCYBI B KaX/I0M OTAEIHLHOM CITy-
Yyae He0OXOIMMO CII/YIOIIee:

1. 3HaTh CBOICTBA 3arpsI3HAIOIUX OCYAY BELIECTB.

2. Ucnonb30BaTh paCTBOPUMOCTH 3arpsI3HEHUI B BOJE (X0JIO-
HOH WM ropsiyeil), B pacTBOpax Iejoue, pa3inyHbIX COJNCH WM
KHCJOT.

3. Ucnonb3oBaTh CBOMCTBA OKUCIUTEICH OKUCIATH B ONPEACIICH-
HBIX YCJIOBMSIX OPraHMYECKUE U HEOPraHMYECKHUE 3arpsi3HEHUs, pas-
pymaTh uxX ¢ 00pa30BaHUEM JIETKO PACTBOPUMBIX COCIMHEHHIM.

4. 1511 MBITBSL MOTYT OBITh HCITOJIb30BaHBI BCE BEIIECTBa, 00JIa-
JAIOLIME 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 IPU MBIThE MOCY/IbI, 0OCOOCHHO €CIIU pa-
OoTaromMii He 3HAKOM CO CBOMCTBaMU 3arpsi3sHeHUH. Kaxkblii HOBBIN
paboTHUK 1a00paTOPUH JOKEH OBITh 03HAKOMIICH C TIPaBUJIAMH TEX-
HHUKH 0€30I1aCHOCTH.

VY nanuth 3arpsS3HEHUs] CO CTEHOK MOCYAbl MOKHO Pa3IuYHBIMU
METOJIAMH: MEXaHUYECKUMU, (PU3NIECKUMH, 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 ocy/ia He 3a-
IpsA3HEHA CMOJIOM, KMPOBBIMH M JAPYTMMH HE PacTBOPSIOIIUMUCS
B BO/JI€ BEIIECTBAMHU, IOCYAY MOKHO MBITh TETIJION BO10H. CTEKIITHHAA
MOCy/1a CUUTACTCS YHUCTOM, ECTIM Ha €€ CTeHKaxX He 00pa3yeTcs OTaelb-
HBIX Kalejb 1 BOJa OCTaBIsIET PABHOMEPHYIO TOHYANIIIYIO IJIEHKY.

Ecnu Ha cTeHKax MocyAbl UMEeTCs HaleT KaKUX-TH00 coJel niu
0CaJI0K, MOCYy OUMIIAIOT (IIPEABAPUTEIHHO CMOYHMB BOOH) IIETKON
i 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 yapsuicad HU O THO, HU O CTEHKH MOCYABI, T. K. ’TUM KOHIIOM MOX-
HO BBIOUTH JTHO WJIM MIPOJIOMUTH CTEHKY. UTOOBI PEAOTBPATHTH BO3-
MOXHOCTh Pa3OMBaHUS MMOCY/bl METANTMYECKUM 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 mist ynmane-
HUS COJICH, COepKAIIUXCS B BOAOIPOBOIHOM BOJIE.

B pakoBuHY Heb3s BBUIMBATh M BEIOPACHIBATh KOHIICHTPUPOBaH-
HBIC PAaCTBOPHI KHUCIOT U IIEN0Ye, XPOMOBYIO CMECh, AYPHO MaxHY-
V€ U SJIOBUTHIC BellleCTBa, MeTautnueckuii Hatpuii (BHUMAHUE!)
u T. . KOHIIEHTpUpOBaHHbBIE KUCIOTHI M MIEJIOYN HEOOXOAUMO TIPE/I-
BapUTEIbHO CWJIBHO Pa30aBUTh WM, €IIe Jydile, HEeHTpalu30BaTh
BO M30exkaHUE Pa3pyLICHUS KaHAIM3AIMOHHOW CETH, IIypHO IaxXHYy-
IIMe ¥ SJIOBUTHIC BEIIECTBA JOJDKHBI OBITh Pa3pylIeHbl WIH 00€3-
BPEXKEHBI TEM WJIM MHBIM CIIOCOOOM B 3aBHCHMOCTH 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 IyTeM HENb3s YIAJIUTh 3arps3HEHUS KU-
POBBIMH BEILIECTBAMH. 3HAUYUTEIBHO JYUIINX PE3YJIbTaTOB MOKHO
JIOCTUYb, €CITU MBITh TIOCYJly CTPYEH BOJISHOrO mapa. DTOT CHoco0
MBIThSI SIBJISICTCSI JIYYILIUM, HO OH PEIIKO MPUMEHSETC, T. K. TpeOyeT
JUTUTEIEHOTO BPEMEHHU.

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

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

JAs MBITBS TOCYIBI KCIHONB3YIOT TAKXKE IMaphl OPTaHUYECKUX
pacTBOpUTEIEH.

[IpombITytO Mapamu pacTBOPUTEIIEH MOCYy 00padaThIBAIOT XPO-
MOBOU CMECBIO WU IPYTUMU OKUCTUTEISIMH.

BonpmMHCTBO OpraHMyYecKuX pacTBOPHUTENCH OrHEOMacHo, pa-
00TaTh C HUMH CJICJYET BJIaJH OT OTHS. 3arpsi3HEHHBIC OPraHUYECKHE
PACTBOPHUTEIN HYKHO COOMPATh KXKIBINA B OTACILHOCTH U BPEMS OT
BPEMEHHU pEreHepupoBarh ux. PereHepanus COCTOUT B TOM, YTO 3a-
TPSI3HEHHBIN PACTBOPUTENH OTTOHSIOT.
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MbpITbe APYruMH MOIIIMMU cpeAcTBaMu. J{J1s1 MBITBSI TOCYABI
MO’KHO NMPUMEHSTH U JPYyTUe BEIIECTBA, HAIPUMEP MBUIO U 0COOEH-
Ho 10 %-ii pacTBOp TpuHaTpHUiipochara, 00IaaaIONIHI TPEKPACHBIMH
MOIOIIMH CBOHCTBaMH.

[Tpu MBITBE BOJIOW € MBIJIOM WK TpuHaTpuiihochaToM mojaesHo
MOMECTHTh B KOJIOY KYCOUKH YHUCTOW (PUIBTPOBANBHOW MM KaKOK-
0o apyroi msarkoi Oymaru. [Ipu BcTpsixuBaHuu KoObI Oymara Me-
XaHWYECKH YAaJseT CO CTEHOK MPUCTABIINE K HUM 3arpsI3HEHUSI.

CoBepILieHHO HEJIOMYCTUMO IPUMEHSTH JJ1s1 OYUCTKHU [TOCY JIbI T1e-
COK, T. K. OH I1apamnaet ctekJjio. [locyna, uMeromas napanuHel, IpH Ha-
IpeBaHUU OOBIYHO JIOTIACTCSL.

3.1.2. Xumuueckue memodbl 04UCMKU NOCYOdbl

Mpuimve xpomogoti cmecvro. O4eHb 9acTO B 1a0OPAaTOPUAX IS
MBIThSI TIOCYJIBI TIPUMEHSIOT XPOMOBYIO CMECh, T. K. XPOMOBOKHC-
JIBIE COJIM B KMCIIOM PAcTBOPE SBISIOTCS CHIBHBIMU OKHCIUTEISIMHU.
Jlig mpUrOTOBIIEHNST XPOMOBOH CMECH B KOHIIEHTPHPOBAHHYIO CEp-
HYI0 KHCJIOTY J00aBIsOT 0KOJIO 5 % (OT Macchl CepHOW KHCIIOTHI)
pa3MeIbueHHOTr0 B MOPOMIOK KPUCTAIUTMYECKOTO ABYXPOMOBOKHCIIO-
T'0 KaJlis ¥ OCTOPO’KHO HArpeBaroT B (haphopoBoii yarke Ha BOITHON
OaHe 10 ero pacTBOPCHHUS.

JIst IpUTOTOBIEHNST XPOMOBOM CMECH MOYKHO MPUMEHSITh TaKXKe
JIBYXPOMOBOKHCIIBI 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 MTOIOTPETYIO0 XPOMOBYIO CMECH 10
1/3—1/4 o6Bema cocylma u OCTOPOXKXHO M MEIUICHHO CMAauHBaIOT €0
BHyTpeHHHE cTeHKHU. llocie 3Toro XpoMoBYIO CMECh BBUIMBAIOT 00-
pPaTHO B TOT e COCY/l, B KOTOPOM OHa XPAaHUTCS, IPHYEM CTapaAIOTCs
CMOYHTH €0 OCTABIINECS HE CMOYEHHBIMH CTEHKH ITOCY/IBI M OCOOCH-
HO HamOoJee 3arps3HeHHbIe ee Kpas. CIHB BCIO KHUAKOCTH, TOCYTY
OCTaBJISIOT TIOCTOSITh HECKOJIBKO MUHYT, 3aT€M €€ MOIOT CHaJasa BO-
JIOITPOBOJIHOM BOJIOM, TOTOM JTUCTUILIMPOBAHHOM.
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TpynHee BCero OTMBIBAIOTCS 3arpsS3HEHHs Ha TOPJBIIIKAX KOJIO.
YToOBl OTMBITH MX, XPOMOBYIO CMECh HAIMBAIOT B CTAKaH, OITyCKAIOT
B HET0 TOPJI0 KOJOBI, clierka 000TrpeToid, mociie TOro Kak Kojda oxa-
JUTCS, )KUIKOCTh HECKOJIBKO IOJAHMUMAETCsl BHYTph ee. Uepe3 omHy-
JIB€ MUHYTBI KOJIOY BBIHUMAIOT, JAIOT CT€Yb XPOMOBOI cMecH, a 3a-
TEM KOJIOY MOIOT BOAOM.

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

XpomoBasi cMeCh OY€Hb CHIJIBHO JIEHCTBYET Ha KOKH U OACKIY,
MO3TOMY 00paIIaThCs ¢ Hel ClelyeT OCTOPOKHO.

XpOMOBYIO CMECh CIIeyeT HaOMpaTh B MUIIETKY ITPH IIOMOIIIHU Pe-
3MHOBOH rpymy 0e3 OanoHa.

[MuneTku, OrOpEeTKU U TOJOOHBIC MM JIJTMHHBIC TPYOKH yIOOHO
TaKXe MBITh XPOMOBOW CMECHIO B TOJICTOCTEHHOM LMJIMHAPE TAKOH
BBICOTHI, YTOOBI TPYOKH MOTJIM OBITH HOTPYXKEHBI B HETO OoJiee yeM
HATOJIOBUHY. B INIHMHAP MOMENAoT MoIeKalIie MBIThIO TPYOKH H
3aJIMBAIOT €ro MOYTH JOBEPXY XPOMOBOM CMEChIO. Uepes HEKOTOpoe
BpeMs TpyOKM BBIHUMAIOT U MOMEINAIOT MX B LHJIMHAP OOPaTHBHIMH
koHamu (puc. 40).

7

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

XpOMOBYIO CMECh HE IPUMEHSIOT, €CJIM T0CY/1a 3arpsi3HeHa Ma-
paguHOM, KEPOCHHOM, BOCKOM, MHUHEPAJIbHBIMU MacjiaMi U BOOOIIE
MPOAYKTaMH MeperoHKy HedTu. B aTHX ciryyasx mocyay MOIOT apoM
WM OpPraHUYECKUMU PACTBOPUTEISIMHU.

Hy>xHo u30erathb nomnaganus B XpOMOBYIO CMECh CIUPTOB — 3THIIO-
BOTO WJIM METHJIOBOTO, TOTYAC OKHUCIISIOMINXCS U BOCCTAHABIIMBAIOIINX
Cr,0,>uon j1i0 Cr’*. B pe3ynbTate 5T0ro pacTBop IpHOOPETAET 3eNEHyH0
OKpacKy U JIeJaeTcsl HENPUTOAHBIM JUIS JaJIbHEHIIero MpUMEHEHHSI.

Ecnu mocyna 3arpszHeHa coyisiMu 0apusi, MBITh €€ XpOMOBOH
CMECBI0, COJIEpIKalllel CEpHYIO KUCIOTY, HeNb34, T. K. OTyYaroLuii-
Csl CepHOKHCIIBIA Oapuii 0Opa3yeT Ha CTEHKax MOCYIbl TPYAHOYda-
JIIeMbII OCaOK.

Ecnu xpoMoBas cMmech momnagaer Ha KOXY pPyK WIH OJEXKIy, UX
CIIEYeT MPEeXKIIe BCEr0 OOMBITH OOJBIINM KOJIUYECTBOM BOJIBI, 3aTEM
pPacTBOPOM COJIbI MJIM aMMHaKa.

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

PacTBOp MapraHimoBOKHCIIOTO Kajlusi — CHIIbHBIA OKHCIHUTEID,
0CcOOEHHO KOTAa OH MOAOTPET M MOJIKUCIIEH CEpHOM KUCIIOTOMH; ero
HaJMBAIOT B MOCY/Y, KOTOPYIO HY>KHO MpPEIBAPUTEIBHO BBIMBITH I'0-
psideil BOAOH M BBIYMCTUTH €PIIOM WX IIETKOH. 3aTeM TOHKOH CTpy-
eil 100aBISAIOT HEMHOTO0 KOHLIEHTPHUPOBAHHON CEPHOM KUCIIOTBI, YTO
BBI3BIBAET PA30TPEBaHUE, BIOJHE JOCTATOYHOE, YTOOBI BCE 3arpsiz-
HEHMS Ha CTEHKaxX OBICTPO OKUCIHIUCH. CEpHYIO KHUCIIOTY CIEAYeT
OpaTb B TaKOM KOJIMYECTBE, YTOOBI Mocie qo0aBineHus e€ Temmepa-
Typa pactBopa Obiia okoso 50-60 °C. O6pruHOo Ha 100 Ma pacTBo-
pa MapraHioBOKHCIIOTO Kajiksi ObIBAET JOCTATOYHO AOOABUTH 3—5 M
KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI.

HyxHO OpaThb MUMEHHO CEpHYIO KHCIOTY M HHA B KaKOM Cily4Yae
HE COJISIHYIO, T. K. MIOCJIEHSS OKHCIISAETCSI MAPTaHIIOBOKHUCIIBIM KaJIH-
eM ¢ 00pa3zoBaHHEM CBOOOTHOTO XJI0pa.
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WHorga mocie MbIThsl TOCYABI PACTBOPOM MapraHIOBOKHCIIOTO
KaJMs Ha e€ CTeHKaXx MOsBISETCS] OyphIii HAJIET; €ro MOKHO YAAINTh,
CIOJIACKMBas MOCYJY pacTBOPaMHU 3aKHCHOTO CEpHOKMCIIOTO JKejesa
(FeSO,) wn masenesoi kucaotel. [locie 31oro mocyty MOrT BOJIOM.

OTpaboTaHHBI MOAKHUCIEHHBIH pPacTBOP MapraHIOBOKHCIIOTO
KaJist OOBIYHO BBUIMBAIOT U TIOBTOPHO HE MCIIOIB3YIOT.

MbIThe CMeEChI0 COJITHOM KHCJIOTHI M NEPEKHCH BOJOPOAA.
OueHb YJOOHBIM M JOCTYIHBIM OKHCJIHMTENIEM, KOTOPBIH C YyCHEXOM
MO>KHO IPUMEHSTH JJIsl MBITbSl XUMHUECKOHN TOCYABI, 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, YET0 HeJIb3s1 CKa3aTh O XpOMOBOI! cMe-
CH WJIM IOJKUCIIEHHOM pPacTBOPE MapraHIlOBOKUCIIOro Kanus. Bmecto
COJITHOW KHCJIOTBI MOXHO TOJIb30BaThcsa U YKCYCHOM.

J1J1s MBITBSI CMECh HaJIMBAIOT B CJIETKa [TOJOTPETYIO Iocy Ly (Mep-
HYIO TIOCYly HarpeBaTh Helb3s1) I K€ MOJOTPEBaIOT cMech 10 30—
40° C. OOMBIBAIOT CTEHKH MOCY/Ibl CMECBIO, 3aTE€M BBUIMBAIOT €€ B TY
e MOCy/y, B KOTOPOI OHa XpaHWIach, s IOBTOPHOTO UCIIOIb30Ba-
nus. [locne aToro mocymy MoroT BoJOH, Kak OOBIYHO.

MpbITbe cepHOIl KHCJOTOW W pacTBopaMm menoueil. Korga
Mocysa 3arps3HeHa CMOJIMCTHIMH BEILECTBAMH, HEPacCTBOPUMBIMH
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! Gombliieil 4acThio pacTBOPSIIOTCS B KUCIIOTE WM B ILe-
704H. 3arps3HEHHBIH COCYH 3aloNHAIOT Ha 1/4 menodsto (ecim cMo-
JIl MHOT'0, YKHJIKOCTh HAJTMBAIOT TaK, YTOOBI BCS cMOJia ObliIa 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. [Iporiecc MbIThsl GIOPETKH OYEHb KO-
MOTJIUBBIA U TPYAOEMKUH.
Chauana 0I0peTKy, €M 3TO He0OXOAMMO, TIIATEILHO IPOTUPA-
0T epLIOM. 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 BCTaBISIOT B My(pTy M MPUKPEIUISIOT pe-
3MHOBBIM KOJIBLIOM, YTOOBI BO BPEMs MbBIThsI OH HE BBINIAJI M HE pa3-
ouncs. [Tocne aToro Or0peTKy, B 3aBUCUMOCTH OT 3arpsi3HEHUS], MOIOT
KHCJIOTOH, pacTBOpaMH LIeJ04el, HACKIICHHBIM PACTBOPOM MapraH-
LIOBOKHCJIOTO KaJIUs, MOJKUCICHHBIM CEPHOM KHUCIOTON WM XPOMO-
BOH cMechlo. B 0TAENBbHBIX Cllydasix MOKHO BIIUTH PacTBOP B OropeT-
KY, 3aKpEIJICHHYIO B IITaTUBE, M OCTAaBUTh HAa HOYb, MMOJCTABUB TIOJ
OIOpETKY CTakaH Ha TOT CIIy4aid, ecJv KpaH HaYHET MPOTeKaTb. 3aTeM
OIOPETKY MPOMBIBAIOT BOJAOMPOBOAHOM BOZOH M ONOJACKHBAIOT He-
CKOJIbKO pa3 JUCTUITMPOBAHHON BOJOMW, MPOYUIIAIOT KpaH U My(Ty
($uIbTpOBaNbHON OyMaroii, cMa3bpIBalOT UX TOHKUM CIIOEM Ba3elHHA
WK APYTOH CMa3KO# U BCTaBJISIIOT KPaH B MyQTYy.

B xopo1o BBIMBITOH OlOpeTKe MEHHCK BCErJa MMEeT MPaBUiIb-
HYIO BOTHYTYIO IOBEPXHOCTh U Ha CTEHKaX He 00pa3yIoTCsl KaIlIH.

Oumncrka mocyasl VIt 0000 TOYHBIX PadoT. /11 HEKOTOPHIX
paboT TpedyeTcss 0COOCHHO YUCTast OCYa.

CtekIio 1 KBapl, U3 KOTOPBIX JIENAI0T JJaOOpaToOpHYIO 1mocy 1y, 00-
Jalal0T CIOCOOHOCTBIO COPOMpOBaTh MHOTHE MOHBL. Hampumep, mo-
CJI€ MBIThsSI XPOMOBOM CMEChIO KBapLIEBOW WIIH CTEKJIIHHON MOCY/Ibl Ha
e€ CTeHKaxX OCTaIOTCsl MOHBI XpOMOBOM KHcIoThl. Ha cTeHkax mocyzst
MOT'YT TaKKe COpOMPOBATHCSI MHOTUE HOHBI METAILIOB, Harpumep Pb*,
Cu*, Zn*, Cd*" u nip. TIpucyTCTBHE BCEX 3THX HOHOB MOYKET BHI3BAThH
OLIMOKY MPY aHATUTHYECKUX OTpeieTeHusIX. [109ToMy BBIMBITYIO TO-
CyZdy, B KOTOPOH OBUIM pacTBOPHI, COIEPKALINE UOHBI TAKEIBIX Me-
TaJLJIOB, TIOCJIE OOJACKUBAHMUS BOJIOH cIIeyeT OOMBITh 5 %-M pacTBoO-
pom xomrutekcona 111, a anst ynaneHus Xxpomar-MHOHOB — OIIOJIOCHYTh
pa30aBiIeHHBIM pacTBOPOM MiaBeneBol kuciothl (~ 0,01 H. pacTBOp).
3arem nocyay elie pa3 XopoIIo 0OMBIBAIOT BOJIOH, €Ille Pa3 OMOIaCKH-
BaloT KomIiekcoHOM III u 3aKkaH4YMBaAIOT MBIThE KaK OOBIYHO.

[Ipu onpeneneHun MHUKPOKOMIIOHEHTOB (MOHOB METaJUIOB, CO-
JiepKalluxcsl B UCCIIEyeMOM MaTepHalie B KpaiiHe MajJoM KoJidde-
CTBE) HEOOXOIUMO MPEAYNPEAUTh NEPEX0] B pAaCTBOP HOHOB METaJ-
JIOB C MOBEPXHOCTH CTEKJISHHOW mocyabl. [[mst mocTmxkeHus Takoi
YHCTOTHI B CTEKJSIHHYIO MTOCY 1y, TIIATEIBHO BEIMBITYIO ONTMCAHHBIMH
BbIIlIe MpuemMamy, npuiausatot 10 10 mu 0,001 %-ro pactBopa TuTH-
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30Ha B YETBHIPEXXJIOPUCTOM YIJIEPOJE, BCTPSIXUBAIOT B TCUCHHUE HE-
CKOJIBKMX MHUHYT, JJAIOT OTCTOSATHCS, MOCIE Yer0 OKpAICHHBIA pac-
TBOP BBUIMBAIOT B MOCYAY JIsi OTPAOOTAHHOTO YETHIPEXXJIOPUCTOTO
yraepoja. Takyro oOpaOOTKy THOCYyIbl MPOBOAAT A0 TEX IOp, TOKa
pPacTBOp IUTHU30HA HE MEPECTAHET U3MEHSITh CBOIO 3€JICHYIO OKPACKY.
Korna 310 OyaeTr MOCTUTHYTO, MOCYAY IMPOMBIBAIOT YETHIPEXXIJIOPH-
CTBIM YTJEPOJIOM M CIEIHAIbHO OYMIICHHON JIMCTUILTUPOBAHHON
Bosiod. OJIHAKO CITydaeTcs, 4TO Takas 0O0paboTKa HE JaeT HYXKHOIO
a¢dekra. Torma nocyay BHayane o0padareiBatoT 1 %-M BOJHBIM pac-
TBOPOM JIMATHIAUTHOKApOaMaTa, BCTPSIXUBAsi B TCUCHUE HECKOJIBKUX
MUHYT, a 3aT€M PacTBOP CIIMBAIOT, TPOMBIBAIOT MOCYAY AUCTHILTHPO-
BaHHOM BOJOM, OYMIIEHHON PaCTBOPOM JIMTU30HA.

3.2. Cywika xumu4eckoii nocydul

Wnorma BeMBITas ocyzia JOHKHA OBITH XOpoIIo BeicymeHa. Cy-
xas TIocyaa Hy’)KHa, Koraa paboTy HeoOX0IUMO MPOBOIUTH B OTCYT-
CTBHE CJIe/IOB BJIard (04€Hb MHOTHE OPTaHWYECKUE PEaKIIH).

Paznuyaror: a) MeToapl XONOJMHOW cymKH (0e3 HarpeBaHus);
0) MeToJ ropsdei cymku (Tipy HarpeBaHUN ).

Ecnu paGoTy mpoBoAAT ¢ BOAHBIMH pacTBOPaMH, TO, KaK IPaBH-
710, CYIITIKa TIOCY 1Bl HepalroHaIbHa.

3.2.1. Memodv! x0100HOU cywKu

Cyuika Ha KOJIBIIIKAX. DTO caMbli pacpoCTpaHeHHbIH CIOCO0
cywku nocyasl. B maboparopuu nomkHa ObITh ClielManbHAs J0CKa C
KOJIBIILIKAMH, KOTOPYIO OOBIYHO MOMEIAIOT HaJl PAKOBHHOM ISl MbI-
Thsl Tocyabl. Hy)kKHO crieanuTh 3a YMCTOTOM KOJIBIIIKOB M MPOTHUPATH
MX, T. K. Ha BIIQXKHBIX KOJIBIIIKAX JIETKO YAEpKUBAETCA IbLIb U CITy-
qaiiHble 3arps3HeHus. UToObl n30eXaTh 3arpsi3HEHUs TOCY bl OT KO-
JIBIIIKOB, UX MOXHO 00€pTHIBaTh YMCTOU (PUIBTPOBANBLHON Oymaroit
1 y’Ke TIOTOM Ha/IeBaTh Ha HUX MOCYIY.

Cron st cymiku mocyabl. HemoctaTkoM CymIKM Ha KOJIBII-
Kax fBJIIETCSI BO3MOYKHOCTB 3arpsisHeHHs mnocyjel. [losTtomy B aHa-
JUTHYECKUX J1a00paToOpusiX, Al KOTOPBIX YUCTOTA MOCY/IbI SBISIETCS
Ype3BBIYAHO BaYKHBIM YCIIOBUEM, JTyHILIE IT0JIb30BATHCS CTOJIAMU JUIS
CYWKH. DTO OOBIYHBIA CTOJI, B KPBILIKE KOTOPOTO MPOPE3aHBI KPY-
[JIbIE OTBEPCTHS Pa3IMYHOrO JUaMeTpa.
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Cymka cnuptom u 3¢upom. O0TEepeB cocya CHAPYKH YACTBHIM
MIOJIOTEHLIEM, OINOJACKUBAIOT €ro CHadajla YUCTBIM 3TUJIOBBIM CIIHp-
TOM, a 3aT€M YHCTBIM AUATHIOBBIM 3dupom. [lapsr spupa yaansor
MIPOJIyBaHUEM XOJIOJHOTO BO3TyXa.

Ocratku criupTa ¥ 3¢upa BEUIMBATh B PaKOBUHY HENb3s1. MX cim-
BAIOT OTJIEJIBHO JUIS MMOCNIEAYIOIEH pereHepanny.

Cymka B 3kcukaTope. B Tex ciydasx, korjja Hy’>KHO IPUHUMATh
0co0bIe MepBbI 3alIUTHI BEIMBITOH MTOCYIbI OT 3arps3HEHHS BELIECTBA-
MU, COAEPKALUMUCS B BO3JyXE, MEJIKHE CTEKJISTHHbIE U3/ETHs Ccle-
JIyeT BBICYIIUBATh B SKCUKaTope. Jlydlile MpUMeHsTh BaKyyM-3KCHKa-
TOPBI, 3aMOJIHEHHBIC CHIIMKAreiIeM, XOPOIIO aJCOPOUPYIONINM Maphl
BOJBI. B 3KCHKATOPBI MPU 3TOM MOMEIIAIOT TBEPIbIE BOAOIMOTIIONIA0-
1€ BELIECTBA, HO HE CEPHYIO KHCIIOTY.

3.2.2. MemoObul cywKu npu HazpesaHuu

Cyuika ropssyuM Bo3ayxXom. /11 yCKOpeHHs CYIIKH MOYKHO 00/1y-
BaTh MOCY/Ty TOPSYUM BO3IyXOM. MIHOTIAa IOCY Iy CyIIaT HaJ JJIEKTPO-
TUTATKOW WIJTH HaJ KONTAIIAM «XOJIOJHBIMY TUTAMEHEM TOPEITKH.

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

Cocyn Hy)XKHO BCe BpeMs IOBOPAYUBATH U MTOCIIE OKOHYAHUS BbI-
CYIIUBaHUs 00TEPETh CO CTEKIa KOMOTb.

Mepnyto mocyny (TUIETKHA, MEpHBIC KOJOBI W T. 1) HarpeBath
Ha TUTaMEHH HEeb3s.

Cymka B cymiwibHOM IKady. BBICTpO BBICYIIUTH TOCYAY
MOXHO TaKXe B CyIIHIBbHOM IKady. OOBIKHOBEHHO B CYIIMIIBHBIN
mKkag ToCyay CTaBAT MOCTE TOTO, KaKk OHAa HEKOTOPOE BPEeMs TOCTOsI-
Jla TIepeBepHyTON (Ha KOJBIIIKAX, PEMIETKE MM CYIIMIIEHOM CTOJIE)
st yaanenus Boabl. Cymky mpoBoasaT mpu 80—-100 °C. Ha momnky
mkada cieayeT MoJIOKUTh KyCOK YUCTOW (PHITBTPOBAIBHOM OyMaru.

[locyny mpw BBICYIIMBAaHWH B CYIIMJIFHOM IIKady HE clemyer
CTaBUTH BBEPX JTHOM, T. K. 3TO 3aMeJIET YJIeTy4YNBaHUE MTaPOB BOJIBL.
[Tocne cymky B cymmiabHOM MKady MOCYAy cpa3y NMPUMEHSTH Helb-
351, il Hy»KHO CHadasia 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 MOCIIETHUE;

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 BBUIMBAThH 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€301acCHOCTH U CAHUTApUU;

9) Bce omacHbIe U AAOBUTHIEC BEIIECTBA MOTYT OTMBIBATH TOJIBKO
JIFOJT, OOYYCHHBIC OOpAICHUIO C TAKUMH BelecTBaMH. JIJisi MBIThsI
MIOCYBI C TAKMMH 3arpsI3HEHUSIMU CJIelyeT OTBOJUTH OT/AEIbHYIO 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 KOHLIEHTPUPOBAHHBIX IEI0YEH, KOH-
LIEHTPUPOBAHHBIX KHUCIIOT, XPOMOBOI CMECH U JAPYTUX OKHCIUTENEH.
[Ipu paboTe ¢ OpraHUYECKUMH PACTBOPHUTEIISIMU CIEyeT M30eratb
BJIBIXaHMS UX TIApOB, MOTIAJJaHNS PACTBOPUTENIEH HA PYKU U OJIEXKITY U
MMOMHUTH 00 O'HEOMACHOCTH MHOTHUX OPTaHUYECKUX PACTBOPUTENIEH;

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