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Hepeueub Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuum? C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun

OUCUUNIUHDL

Kommereninm:

IIK-5 Crioco0OeH K MpOBECHUI0 HAYYHO-UCCIEA0BATEIbCKUX pa0OT B 00J1aCTH XMMHUH M TEXHOJIOTHH OPTaHUYECKHUX BEIIECTB

IIK-5.1 3HaeT XUMHUIO U TEXHOJOTHIO OPTaHMYECKUX BEIIECTB, HOBEUINE JOCTHIKEHUS B 3TOW 00JACTH HAYKH U TEXHHKH, HCTOPUIO PA3BUTHS KOH-
KpPETHOW Hay4HOH MpoOIeMbl; COBPEMEHHbBIE METO/Ibl MCCIIEOBAHMS U CPEACTB UCCIIEOBAHMS CBOICTB U CTPYKTYpP OPTaHUYECKUX BEIIECTB; OCHOBHBIE I10-
HCKOBBIE CUCTEMBI I pabOThI C HAYYHO-TEXHUYECKOU MH(pOopMalnen

1IK-5.2 YMeeT oCylIecTBISATh MOUCK, 00padOTKyY, aHAIM3 M CUCTEMATU3alMI0 HAYYHO-TEXHUYECKOM HH(OpPMAIINK 110 TeME UCCIeA0BaHUS; POPMYITH-
pOBAaTh LIETU U 337]a4d UCCIIEIOBAHUS; ONPEACIATh 00BEKT U MPEAMET UCCIEIOBaHM; TPOBOAUTH 0OOCHOBaHME aKTYaIbHOCTH BHIOPAHHOW TEMBI U XapaKTe-
PUCTHKHU COBPEMEHHOTO COCTOSIHUS MU3y4aeMoi MpoOieMbl; 00padaThiBaTh MOJYYEHHBIE PE3YyIbTaThl, IUVITAHUPOBATh U MPOBOAUTH XUMHUYECKUE SKCIIEPUMEH-
ThI, aHAIM3UPOBATH M MPEACTABIATh UX B BHJIE 3aKOHYCHHBIX HAYUYHO-HCCIEAOBATEIbCKUX pa3paboTokK; GopMyIHUpoOBaTh M pa3peliath 3aJauu, BOZHUKAIO-
M€ B XOJIC BBIMOJHEHUSI HAYYHO-UCCIEA0BATEIbCKON paboThl; BEIOUpPATh HEOOXOAUMBIE METO/bI HCCIEIOBAHUS, UCXO/IA U3 3a/1a4 KOHKPETHOTO MCCIIE0-
BaHUs; COCTABJIATH OTYET O HAYYHBIX MCCIEAOBAHUAX; MOJIB30BATHCS (PUZUKO-XUMUYECKMMH METOJaMH YCTAaHOBJICHHS CTPOCHHSI OPTaHUYECKUX BEILECTB;
MOJIb30BaThCS HAOOPOM KOMITBIOTEPHBIX MPOTrpamMM JJisi 00pabOTKH MOTYYSHHBIX PE3yIbTaTOB

11K-5.3 BnayieeT OCHOBHBIMU MOHATHSAMH U 3HAHUSIMU B 00JIACTH XUMHUU U TEXHOJOTUU OPTaHUYECKHUX BEIIECTB; COBPEMEHHBIMU WH(OPMAaIIMOHH bI-
MU TEXHOJOTHSMH TPU MPOBEICHUN HAYyYHBIX UCCIIEJOBAHUM, KOHKPETHBIMU MPOTPAMMHBIMU MPOAYKTAMH M MH(QOPMAIIMOHHBIMH PeCcypcamu; HaBBIKAMH
MPOBEJCHUS HAYYHBIX MCCIEAOBAHUN U TEXHMUYECKUX Pa3pabdOTOK; METOJaMU KOHTPOJIS TEXHOJOTHYECKHX MPOILIECCOB M aHATUTHUECKON CTaHIap TU3aluH
KayecTBa OPraHMYECKHUX MPOAYKTOB C MCIOIb30BAaHUEM (PU3UKO-XMMHUECKUX METO/O0B; HaBBIKAMHU CaMOCTOSITENBHON paboThl, crioco0aMu MpOBEICHUS Ha-
YUYHBIX OOCYXJICHUI, HAaBBIKAMH BBICTYIIJICHUH ¢ HAYYHBIMU JOKIJIAJaMH; OIEHKU MOy4YEeHHBIX Pe3yIbTaTOB



Hnouxkamopowi Omanwt hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTTUHDL
oocmudiceHus (vkazamo 6ce memwl u3 PII/])
Komnemenyuu Jexkuyuu Ilpaxmuueckue Jlabopamopmnuie Kypcoeoii npoexm Haumenosanue
3anamus, 1abopa- 3anAmMuUA (paboma) ouenouH0z0 cpedcmea
MOPHBLIL NPAKMUKYM
I1K-5.1 Temwr 1-18 Tema 1-17 Tema 1-10 He npeoycmompenst | Omuem no nadopamop-
HbIM padomam, Kouiok-
8UYMbl, KpYy2/ible CHOJIbl,
IK3AMeEH
I1K-5.2 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedycmompenst | Omuem no nadopamop-
HbIM padomam, Kouiok-
8UYMbl, Kpy2/ible CHOJIbl,
IK3aAMeH
I1K-5.3 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedoycmompenst | Omuem no nadopamop-
HbIM padomam, Koiiok-
8UYMbL, Kpy2/ible CHOJIbl,
IK3aAMeH
Ilepeuensv ouenounvix cpedcme no oucuyuniune (MooyJw)
OneHuBaroe MEPOTIPUSATHUS Kon-Bo - banpl
min | max
S cemecTp
JlaGopaTtopHnast pabota 7 14 32
KommokBuym 3 18 28
Kpyruslii cron 2 24 40
NTOI'O 60 100
6 cemecTp
JlaboparopHas paboTa 3 9 15
KoimokBuym 3 18 30
Kpyraslii cron 1 9 15
DK3aMeH 1 24 40
NTOI'O 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs PH (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1eHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COIep-
JKaHHME Kypca OCBOCHO IIOJIHOCTBIO, 03 Ipo0esIoB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; HCIIONIB3YET B OTBETE AOTIOIHUTENbHBIN MaTepral Bce MPeayCcMOoT-
PEHHBIE IPOrPaMMOi1 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABIISACTCS CTYACHTY, €CJIM TEOPETHUYECKOE COIEp-
JKaHHE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoin
00yyeHus1 yueOHbIE 3a1aHUS] BHIIIOJIHEHBI, KAUECTBO UX BBIIOJIHEHHS JOCTa-
TOYHO BbIcoKoe. CTyJeHT TBEpAO 3HACT MaTepuall, TPaMOTHO H I10 CYIIECT-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpeTHYe-
CKO€ COJIepXaHHe Kypca OCBOEHO YaCTUYHO, HO MPOOesbl HE HOCST CyIlle-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBIA BOIIPOC CTYHIEHT JIOIyCKAaeT HETOUYHOCTH, HEJIOCTATOYHO NpaBUIbHBIE
(bopMynUpoOBKH, HAOIIOAAIOTCS HApYIIEHHUS JIOTHUYECKOH MOCienoBaTelNb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepuraa, TOMyCKaeT CyIIecT-
BEHHBIC ONIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYJHEHHUSIMU BBHITIOIHSIET
MpaKkTHYecKue paboThl, HEOOXOAWMBIC NPAKTUYSCKHE KOMIIETSHIIMN HE
c(hopMUpOBaHKI, OOJTBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00ydYeHHS
y4eOHBIX 3aJ]aHWif HE BBIITOJIIHEHO, KAYECTBO MX BHIMIOJHEHHS OIEHEHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MHHUMAJIBHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

JTUCKYCCHS, TIOJIe-
MUKa, JUCITYT, Je-
0aTsl

o0yyaronmxcs B Mpoiecc 00CyX ASHUS CIIOPHOTO
BOIpOCa, MPoOJIEeMbI U OLIEHUTh UX YMEHHUE apryMeH-
THUPOBATh COOCTBEHHYIO TOUKY 3pEHHUSI.

Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounoz2o cpeocmea| Ilpeocmasnenue
n/n | oyenouno20 cpeo- OUEHOUHO020 cpedcm-
cmea 6a 6 honoe
1 2 3 4
1. |JIaGopaTtopHas pa- |ITo B y4eOHOU pabOTHI, eI KOTOPOU siBisieTcs: | TeMbl 1abopaTOpHBIX
6ota u3ydeHue (MCCiIeJoOBaHue, U3MEPEHNE) XapakTepu-  (paboT, KOHTPOJIbHBIE
CTHK JJaOOpaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEMeE Jia-
Llenp 1abOpaTOPHBIX 3aHATHIA: OCBOCHHE M3y4aeMoii [00paTOpHOI paboTHI,
y4eOHOM JUCHIUTUIMHBL, TPHOOPETEHNE HABBIKOB BOIIPOCHI K KOJIJIOK-
NPaKTUYECKOTO MPUMEHEHUS 3HAaHUH y4eOHOW AUC- |BHyMY
[UTUIMHBI (TUCIUILTAH) C UCIIOJIb30BAaHUEM TEXHUYE-
CKHX CPECTB U (W1M) 000py10BaHUS
2. |lIpaktuueckoe 3a- |B xozme npakTuyeckux paboT CTyJIEeHThI OBlaJeBatOT |TeMbl IPaKTHYECKUX
HATHE YMEHUSIMHU I10J1b30BaThCs pab0TaTh C HOPMATUBHBIMH [3aHATHH; KOHTPOJIb-
JOKYMEHTaMH U UHCTPYKTUBHBIMU MaTepHaIaMu, HbI€ BOIIPOCHI U 3a/1a-
CIPAaBOYHUKAMH, COCTABJIATh TEXHUUECKYIO JOKY- HUS 110 TEME NPaKTH-
MEHTALUIO; BBIITOJIHATH YEPTEKH, CXEMbI, TAOJIUIbI, |[UECKOTO 3aHATHUS
pelaTh pasHoro poja 3afayu, JejaTh BHIYUCICHUS,
OIpeNIeNATh XapaKTePUCTUKH Pa3IMYHbIX BEIIECTB,
00BEKTOB, siBjIeHU. L{es1b mpakTHYecKux 3aHsATHH
3aKJII0YAeTCs B BBIPAOOTKE Y CTY/ICHTOB HaBBIKOB
NPUMEHEHMS MOJYYEHHBIX 3HAaHUH 11 peleHus
IPaKTUYECKHX 337124 B ITPOLIECCE COBMECTHOM Jiesi-
TEJIbHOCTU C MPETo1aBaTeIsIMU.

3. |KomnokBuym CpencTBo KOHTpOJIS yCBOEHHsI yueOHOro Matepuana |Bompocs! no Te-
TEMBI, pa3jiesia UK pa3esoB JUCHUIUIMHBI, OPraHu- |Mam/pa3zenam JIuc-
30BaHHOE KaK y4eOHOe 3aHiTHE B BUJI€ COOECE0Ba- |IIMITIIMHbI
HUS NIpernoaaBarTes ¢ 00yJarouMMHCS.

4.  |Kpyrasiit cromn, O1neHOYHBIE CPEJNICTBA, MTO3BOJISIOLINE BKIOYUTD IIepeuens nuckyccu-

OHHBIX TEM I HpO-
BEJICHUS KPYTJIOTO
CTOJIa, TUCKYCCHH,
MOJIEMUKH, TUCITYTA,
nebaToB




MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHeKkaMCKkHii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((unuan) dpeaepaibHOro
rOCyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIHHOTO YUPEIKACHHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
Hanpagsnenue noaroroku: 18.03.01 Xumuueckass TeXHOJIOTUSA
[Tpoduns NOATOTOBKHU: «XUMUYECKAs TEXHOJIOTUS OPTaHMYECKHUX BEIIECTBY

Hepeqeﬂb BOIIPOCOB HA 3K3aME€H
110 JUCHUIIJIMHE «XHUMHS 1 TEXHOJIOTHUSI OCHOBHOTO OpTraHU4Y€CKOIro 1
HC(bTGXI/IMI/I‘-IeCKOI‘O CHUHTC3a»

IInpoisn3 yriieBogopoOgHOTO ChIpbs
Kartanutnueckuit pudopmMuHr
Karanurtnueckuii KpeKUHT
[Tonydenue n3oneHTaHa H30MEpHU3aLEH H-IEHTaHa
[Tosryuenue 3Tun0€H3051a ATKUIMPOBaHUEM OEH3051a 3TUIIEHOM
[Tonydenue TpuMeTHIKapOMHOIIA THpATael N300y THIIeHA
[Tomydyenne n300yTHIIeHA IETHAPATALIMEH TPUMETUIIKApOUHOIA
[Tony4yenue MeTHII-TpeT-OyTHIIOBOTO d(rpa
Onuromepuzanus ojaeguHOB Ha (HOCHOPHOKUCIOTHBIX KaTaIM3aToOpax
. Onmuromepusarysi STHJICHA B IPUCYTCTBUH TPHITHIIATIOMHHUS
. TlomyueHne >TUICHIIIMKONS THIpAaTAMeH OKUCH THIICHA
. ONOKCUAMPOBAHUE MPONUIIEHA
. IlosryueHne okucu 3TUIICHA
. Ouncrka nponunena ruapuposanrneM MAIIJ]
. Ionydenue ctupoia aeruaparanuen MeTuaheHuIKapOuHoOIa
. cxomHbIe BemecTBa OPraHndeckoro CHHTE3a - mapaduHbl
. cxoHbIe BemecTBa OPraHndeckoro CUHTE3a — OJIeHHBI
. cxomHbIe BemecTBa OPraHndecKoro CHHTE3a — ApOMAaTHIECKHUE YTIIEBOIOPOIBI
. Ucxonnble BemecTBa oprannyeckoro cuare3a — CO u cuHTe3-ra3

CoNoOR~WdE

PR RERERRERERRRR R
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Kpurtepuu ounenku:

Onenka «otau4Ho» win 36-40 0auioB — OTBETHI Ha BONPOCH! CBUJIETENBCTBYIOT 00 yBe-
PEHHBIX 3HAHUSX U YMEHUSIX CTYACHTA.

Onenka «xoponio» uin 32-35 6ajijioB — OTBETHI Ha BOIPOCHI CBUJETENBCTBYIOT O J10CTa-
TOYHBIX 3HAHUAX U YMEHHSIX CTyJEHTA.

OreHKa «yIOBIETBOPUTEIBHO» WK 25-31 OaigoB — OTBETHI Ha BOMPOCH CBHUJIETEILCT-
BYIOT O HEIOCTAaTOYHbBIX 3HAHUSIX U OTPAHUUYEHHOM YMEHHMHU CTYJEHTA.

OreHka «HEYJIOBIETBOPUTEIHHO» WK (0-24 OaijIoB — OTBETHI HA BOMPOCHI CBHUJIETEILCT-
BYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTYACHTA.



MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHeKkaMCcKknii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((uiunai) ¢peaepaibHOro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs

«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

TexHonoruueckuii GpakynbTeT

Coz[epmaﬂne KO/UIOKBUYMOB

o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOTHS OCHOBHOI'O OPraHN4eCcKoro U HehTexXu-

N

MHYCCKOT'O CMHTEC3a

Komnokuym 1 «CtpykTypa nNpon3BOACTB OCHOBHOI'O OPIraHMUYECKOIO CUHTE3a»

Teopernueckue OCHOBBI TEXHOJIOTMM OCHOBHOIO OpraHuuyeckoro cusresa. CTpykrypa
IIPOU3BOJCTB OCHOBHOT'O OPraHUYECKOI0 CUHTE3A.

Oco0eHHOCTH TEXHOJIOTMH OCHOBHOT'O OPTaHUYECKOTO CHHTE3a.

Ortanbl pa3BuTus HedrenepepadaThIBaONMIEH U Ta30BOW MPOMBIIIJICHHOCTH. BakHeimue
IPOJYKTHI OCHOBHOI'O OPraHMYECKOIro ¥ HEPTEXUMUYECKOTO CUHTE3A.

KomnokBuym 2 «VcxoaHble BeliecTBa 1Jis IPOLECCOB OCHOBHOIO
OpPraHMYECKOT0 U HEPTEXUMUUYECKOTO CUHTE3a»

[Mapaduabl. ICTOYHUKY ¥ METO/IBI BBIJCIICHHS HU3IINX U BHICIINX napadunoB. [TpuHImn
paboter UI'DY. ITonyuenne nzomnapadunos. O6nacTu npuMeHeHHs napadruHOB.
Onedunsl. [Tuposms. [Tapamerps mporecca TUPOTH3a U KX 3HAYCHHUE JUISI ONTUMAIILHOTO
BesleHus mporecca. OCHOBHBIE 3aKOHOMEPHOCTH KaTaTUTHYECKOTO KpekuHra. Obmactu
HpI/IMeHCHI/Iﬂ HU3IINX OJ'Ie(i)I/IHOB.

ApoMaTudeckue yriieBoJopoibl. VICTOYHUKN apOMaTHYECKUX YTriIeBOopooB. [Ipomyk-
ThI HI/IpOJ'II/ISa KaK UCTOYHHUK apOMaTI/ILIeCKI/IX er'IeBOI[OpO)IOB. Hay‘leIe OCHOBBI U TECX-
HoJIoTHs Tiporiecca pudopmunra. Kokcopanrne kameHHoro yriis. [lomydenne apomaTude-
CKHX YTJIEBOAOPOJIOB JeaikuianpoBanueM. O0IacTH MPUMEHEHHSI apOMATHYECKUX YTIIe-
BOJIOPOJIOB.

Oxcup yriaepoaa M CHHTe3-ra3. XUMHs U TEXHOJIOTHS IPOIecca KaTaJTuTHIeCKOH KOH-
BEPCHHU YIIeBO10poa0B. [lepcriekTuBbl pa3BUTUS U IPUMEHEHUs CUHTE30B Ha ocHoBe CO
+ Ho.

Komnokeuym 3 «IIporeccs onuroMepusanuu 1 amKUIupOBaHUs»

OcCHOBHbBIE 3aKOHOMEPHOCTH PEAKIMI OJUrOMEepHU3alii HU3IIUX OJieUHOB HA KHUCIIOT-
HBIX KaTalnu3aropax. TeXHOJOTHs MPOU3BOJICTBA TPUMEPOB M TETPAMEPOB IPOIHIICHA.
O61acTh NPUMEHEHUS BBICIINX Pa3BETBIECHHBIX 0-0J€(PHHOB.

N3omeprsanus nenTtaHa. XUMU3M, KaTaIn3aTOPbl, KWHETUKA, YCIOBHS MPOBEAEHUS IPO-
necca.

C-ankunmpoBaHuEe apOMATHYECKUX YTIIEBOJAOPOAOB. XUMH3M, KaTAIN3aTOPbl, KHHETHKA,
yCIIOBHS IPOBENEHU Ipouecca. [lomydaemblie MPOIyKTHI.

O-aJIKnIMpoBaHUE APOMATUYECKUX YIJIEBOJOPOJAOB. XUMHU3M, KaTaJIM3aTOPbl, KHHETHKA,
yciioBus npoBeaeHus npouecca. [IponsBoactso HemoHnoreHHbix [TAB.

Komnmoksuym 4 «IIponecchl ruaparanuy U JeruapaTainm

TepmonnHaMuka, MexaHu3M, KUHETHKa peakuuil. [I00ouHbIe peakluu U CeNeKTUBHOCTh
MPOLIECCOB TUApATAIIMK U JeTUIpATALUH.



2. T'mpparanus okuceil oneduHoB. XUMH3M, KaTaau3aTopbl, YCIOBHUS BEICHHS Ipoliecca
THIIpaTay okucei onepuHoB. Iloxydaempble MPOIYKTHI.

3. Tlomyuenue M300yTHIICHA MOJUMEPU3AMOHHON YHCTOTHI. XUMHU3M, TEPMOAUHAMHUKA H
KMHeTuKa peakuui ruaparauuu bBU® u nerupparanuu TMK. TexHuko-sKkoHOMHUYECKUE
IoKaszaTes mpouecca. I[IpuHUIMNMaNbHAs TEXHOJIOIMYECKash CXeMa, almnaparypHoe
odopmIiIeHHE.

Komnoksuym 5 «lIponeccsl OKUCIEHUD

1. XapakrepucTuka peakuuil OKUCICHUs, UX Kiaccupukanus. OKUCIUTEIbHbIE areHTHI.

2. OKHCIeHHE HACBIIICHHBIX YIIIEBOJOPOJIOB B THAPOIEPEKOKCHIBI: MEXaHU3M, KMHETHKA,
Kataiau3 peakuuil. [IpumeHeHne ruiponepeKnucu 3TUI0EH30J1a B OPrfaHUYECKOM CUHTE3E.

3. T'eTeporeHHO-KaTaJIUTUYECKOE STMOKCUIAMPOBAHUE OJNECPUHOB (Ha MpUMeEpe MOTyUeHHUS
OKHUCH 3TUJIeHA). TeopeTuuecKre U TEXHOJOTNYECKNE OCHOBBI MPOLIECCa, KaTaIn3aTOPBhI.
TeXHUKO-IPKOHOMHUYECKHUE TI0Ka3aTesu npouecca. O0nacTu NIpUMEHEHUsT OKUCH 3TUJICHA.

4. T'OMOTeHHO-KaTAIUTHIECKOE SMOKCHIUPOBAHKE 0JIeDUHOB (Ha IPUMEPE TOTYUEHHS OKH-
CH IpornuieHa). XUMHU3M, KaTalu3aTophbl, YCIOBHUS BEJCHUS IIpoLecca SMOKCUANPOBAHUS
IpomnuieHa rujponepokcuaamMu. O61acT IPUMEHEHHUS OKUCH ITPOIUJICHA.

Komnoksuym 6 «IIporieccsl ruipupoBaHus U IETHIPUPOBAHUS

1. Knaccudukanus peakiuii THIPUPOBAHUS U IerHapupoBaHus. KaTamn3zaTopsl, MEXaHU3M
¥ KUHETHKA PeaKIni TUAPUPOBAHUS U ACTHIPUPOBAHUS.

2. XuMHUsl M TEXHOJOTHS JEruapupoBaHus napaduHoB u oneduHoB. [IponsBoacTBo Oyra-
JIME€Ha U U30IPEeHa.

3. XWMHA U TEXHOJIOTHS MpoIecca THAPUPOBAHMS KHCIOPOACOACPIKAIINX COSTNHEHHIA.

4. XuMHA W TEXHOJOTHS TIpoIecca JCTHIPUPOBAHUS AITKHIAPOMATUYCCKUX COCIMHEHUH.
ITpon3BOACTBO CTHUPOJIA U €70 TOMOJIOTOB.

Kpurepuu ouenku:

5 cemecTp:

MaxkcumanbsHo 9 6amioB (3a 1 KOJTOKBUYM) - 32 MTOJIHBIN, pa3BEPHYTHIH OTBET Ha I10-
CTaBJICHHBIE BOIIPOCHI.

MunnManbHO 6 6a7UT0B (32 1 KOJUTOKBUYM) — 32 HETIOJTHBIN OTBET C IOMYIIEHHEM TPyOBIX
OIIMOOK MpU ONpeAENIEHUH CYIIIHOCTH PACKPhIBAEMBIX MOHATHI, TEOpUH, SIBICHUM

6 cemecTp:

MaxcumansHo 10 GansoB (3a 1 KOJUTOKBHYM) - 32 TIOJHBIHN, pa3BEPHYTHIA OTBET HA TO-
CTaBJICHHBIE BOIIPOCHI.

MunnManbHO 6 6a7UT0B (32 1 KOJUTOKBUYM) — 32 HETIOJTHBIN OTBET C IOMYIIEHHEM TPyOBIX
OIIMOOK MpU ONpeAENIEHUH CYIIIHOCTH PACKPhIBAEMbIX MOHATHI, TEOpUH, SIBJICHUM



MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommuiekT 3ananuii 1j1s 1a00paTopHbIX padoT
o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOTHS OCHOBHOI'O OPraHN4YeCKOro U HehTeXU-
MHYECKOTO CHHTE3A

Jlaboparopnas pabora Nel «MeToibl pa3ejacHusl OPraHuuYeCKUX CMECeH.
IIpocTag neperouka

IIpocras neperonka sisieTcsi Hauboee OBICTPHIM METOJIOM PA3ZICIICHUsI CMECH JKHIKHUX Be-
miectB. OHaKO OHA 00ECTICUNBACT YAOBICTBOPUTEIILHOE PA3ICIICHUE TOJIBKO TAKOH CMECH, KOMITOHEH-
ThI KOTOPOM pa3IMyaroTcs MO TeMIepaTypaMm KureHus: He Menee yeM Ha 80 °C, a iys Xxopolero pas-
JIeNIeHHsl 3Ta pa3Hulla gospkHa ObiTh He MeHee 150 °C. [loaToMy npocTyro neperoHky 0ObIYHO HC-
HOJB3YIOT JUIS OTTOHKY HU3KOKHITALIETO PACTBOPUTENS OT PEAKIIMOHHON MACChl HITH JIJIsl OYMCTKH
YKHUJIKOCTH, COZIeprKallield HeOOJIbIIOE KOJIMYECTBO BHICOKOKHUITAIIMX IPUMECEH.

YacTo npu neperoHke TeMneparypa KUIsIme )KUIKOCTH BCIIEICTBHE TIEPErpeBa HECKOIIBKO
BBIIIIE, YeM TeMmIieparypa napa. IleperpeBbl, BO3HHKAIONINE PU OTCYTCTBUHU IIEHTPOB KUIICHHS B
HEPEroHsAeMOH JKUKOCTH, TIPUBOJIAT K CHIIBHBIM TOTYKAM, B PE3YJIbTaTe KOTOPHIX BEIIECTBO BMeE-
CT€ C MPUMECSMHU U 3arpsS3HEHUSIMH MOXET ObITh mepedpomieHo B nmpuéMHUK. s mpenoTspa-

IICHUSI 3TOTO B KOJIOY C TIEPETOHSIEMOM KUIKOCTBIO BHOCST

TaK Ha3bIBa€MbIe «KHUMEIKN» (puc. 2.1).
Meton (QpakIMOHHON MEpPEeroHKM OCHOBaH Ha
TOM, 4YTO TPH YaCTUYHOM HCIAPEHUH JKUJKOH CMECH
KOHIIGHTpanusi OoJjiee JIETy4ero KOMIIOHEHTa B TMapax
OombIlle, YeM B JKUIKOCTH, M3 KOTOPOH OHU oOpa3oBa-
muck. B kuakocTu, ocraBuieiicss B NMEpPEroHHOM Koioe,
MPOIIEHTHOE COJIEPKaHHE JIETY4ero KOMIIOHEHTa CTaHO-
V. BUTCSI MEHBIIIE, YeM B MICXOJIHOW CMECH, ITOITOMY TeMIIe-
- parypa KHIIEHUS TIEPErOHIEMO CMECH B TIpoIecce Tmepe-
TOHKH OYyZEeT HENpPEPHIBHO IMOBBIMIATHCS, U COCTAB MapOB

|1 OyneTr MEeHSThCA.

@paKkIMOHHYIO TIEPETOHKY MPOHM3BOJIAT CIIEAYIO-
muM obpazom. Korma Bech mpubop coOpan, ero Tia-

D e 71 [pocrans neseronxa  TEIBHO TPOBEPSIIOT U 3aTe€M HaUMHAIOT HarpeBaHue. B 3a-

4 BHUCUMOCTH OT TEMIIepaTyphbl KHIIEHUSI HarpeBaHUE BEIYyT
Ha 0aHe WJIM Ha 3aKPBITOM 3JIEKTpOHArpeBaTelbHOM pruoope. CKOPOCTh MEPETOHKH BHIOUPAIOT
TaKyro, 4TOObI cTeKayio He Oosee 1-2 kamenb AUCTHILIATA B ceKyHay. [Ipoctas meperonka Ha
NPaKTHUKE Yallle BCETO MCIIONB3YeTCs JUII OTTOHKH PAaCTBOPHUTENICH: alleTOHa, CIIUPTa, OCH301a,
a¢upa.

[Ipu BbImoMHEHUU paboT Mo (PaKIUMOHHON MEeperoHke HeoOXoauMo coOIroaaTh ciie-
TYIOIINE TIpaBUIIa;

1. IleperonHyto Koj0y HYHO 3alOJHATH MEPETOHSIEMBIM BEIIECTBOM HE Oojiee yeM Ha %3
o0bema. CrielyeT MpUMEHSITh TOJIEKO KPYTIIOAOHHBIE FITH TPYIIEBUIHBIE KOJIOBI.

2. B meperonsieMyro XKHAKOCTh HEOOXOAUMO BHECTH «KHTIEIKH» - 3aIlassHHBIE C OJTHOTO
KOHIIa KaMUISIPhl WJIM KYCOYKH IOPHCTOr0 Marepuaia (KMpIu4a, HerjaasypoBaHHoOro dapdopa,
nems3sl). Hu B koeM citydae He ciieyeT BHOCUTb KUIIEJIKH B HarpeTyr0 *HUAKOCTb, B IPOTUBHOM
CiIydae MOXET MPOU30UTH OypHOE BCKUIIAaHUE U BHIOPOC JKUJIKOCTH U3 TIEPETOHHOM KOJIOBI.
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3. Ilpu HarpeBe meperoHHOM KOJOBI Ha AIIEKTPOIUIUTKE CIEAYeT MPEeJOXpPaHATh YacTb
KOJIOBI BBIIIIE YPOBHS KHUJIKOCTH OT IIEpErpeBa, 3aKphIBas €e acOeCTOM.

4. X0noIMIbHUK JTOJKEH UMETh JIOCTaTOYHBIN HAKJIOH, YTOOBI B ITMPOKON YaCTH TPYOKH
HE CKAIUIMBAJIACh KUJKOCTb.

5. IIpu Temneparypax neperonku Boiie 160 °C cieayeT NpUMEHSITh TOJIBKO BO3AYIIHbIN
XOJOAWIbHUK. [IpuMeHeHne BOASIHOIO XOJOIMIBHUKA B 3TOM CIIy4yae BO3MOYKHO TOJBKO IIPU OX-
JIAXKJACHUU TOPsiYei BOJOM.

Jlano: cMech oprannueckoro Bemiectna (A) ¢ pactBoputenem (B).

3a0anue: TPOCTOI MEPETOHKON OYMCTUTH BELIECTBO A OT pacTBopuTeNs B.

XoJ MEeperoHKd OXapaKTepU30BaTh TpapuUECKON 3aBUCUMOCTBIO MEXIY KOJIUYECTBOM
JUCTWILISTA U TEMIIEPATYPOU NTEPETOHKHU.

PaccuuTath BBIX0Jl OCHOBHOM (ppakiuul B % OT MOTEHIIHATIA.

Jlaboparopnas pabora No2 «MeToibl pa3iejcHusl OPraHuYeCKUX CMECeH.
BakyyMHas neperoHka

Mex 1ty neperoHHOM YCTaHOBKOW M BaKyyMHBIM HAacOCOM BCEr/ia HEOOXOIMMO YCTAHABIIUBATh
HpeIoXpaHUTENIbHbIE CUCTEMBL. B citydae nprMeHeHus: BOIOCTPYHHOI0 Hacoca Ha3HaYeHHUE Ipeoxpa-
HUTEJILHOW CUCTEMBI — MPEAOTBpPAILIEHNE 3aTSTMBAaHKS BO/IbI M3 HACOCA B MAHOMETP U IIEPETOHHYIO yC-
TAHOBKY IpY CIy4aifHOM IaJICHUHM Haropa BOJbl B BOAONPOBOIHOM cetu. [IpenoxpanurenemM MoxeT
CITY>KUTb CKJISIHKA WJIM 0OpaTHBIM KJlaraH W ’Ke COYETaHHEe TOro U JPYroro.

[Ipu HarpeBaHuM Moj BaKyyMOM U3 JKHJIKOCTEH JIETKO YIAIAIOTCS BCE paCTBOPEHHBIE I'a3bl, I10-
ATOMY KHUIKOCTH MOTYT IEPErpeBaThCs BBILLIE TEMIIEPATYphl KUIIEHUS U KUISIT HepaBHOMEpHO. [Ipu
OypHOE BCKHITAaHHM BO3MOXXHO OypHOE BCIICHWBAHHE W IEepeOpOC U3 MEPErOHHON KoJI0bl. OOBIYHBIC
KUIIETKU B 9TOM CIIy4ae HE MIOMOTAI0T, IOATOMY JJIsl 00OeCIIeYeHHsI PABHOMEPHOI'O KUIIEHHUS B BAKyyMe
NPUMEHSIIOT clielUaIbHbIE METOIbI. Hallle Bcero moBOAAT BO3LyX WM MHEPTHBIN ra3 yepe3 Kanuuisip,
BCTaBJICHHBII Yepe3 ropIio MEPEroHHON KOJIObI M TOXOSIIMI /10 1HA. OYeHb BaKHO, YTOOBI KaIHILISIP
MPOITYCKaI ra3a He OOJIbILIE, YeM 3TO HE0OXOMMO ISl 0OecTIeUeH s PABHOMEPHOTO KHITEHHS, TaK KaK
IpH pa30aBIeHUN NTAapOB MEPErOHsIEMOro BEIIECTBA Ta30M TeMIIEpaTypa, OKa3bIBaeMasi TEpPMOMETPOM,
He OyJeT COOTBETCTBOBATh TEMIIEpPAType KHUIIEHHS MEPETOHSIEMOro BEIIECTBA MPH JIAHHOM BaKyyMe.
Kpowme Toro, Oyzer 3aTpyiHeHa MoiHasi KOHJAEHCAlMs apoB B XOJIOIMIBHUKE, YTO BBI30BET UX YHOC B
BaKyyMHY!O JINHHUIO.

I[Ipu neperoxnke 1o BakyyMoM cleyeT coOJI01aTh CIEAYIOIIME paBuia;

1. Bce meranmu ycTaHOBKM JUTsl BAKYYMHOW MEPETOHKH JIOJDKHBI JIETKO BBIIEP’KUBATh JABJICHHE
arMocgepHoro Bo3ayxa. CoBEpIIEHHO HEJIOMYCTUMO ITPUMEHEHHE TOHKOCTEHHBIX COCY/IOB C IIOCKUM
JTHOM. Y CTAHOBKY JUIsl pabOThI C BaKYyMOM CJIEAYET PACIIOIOKUTh B TAKOM MECTE, YTOOBI B CITydae pas-
pbIBa €€ pasJieTarolmecs OCKOJIKH He TopaHui Obl cocezieil o padore. Paboraronmii 1ommkeH o0si3a-
TEJIbHO MPUMEHSTh 3alLUTHBIE CPEACTBA (OUKH, ILIUTOK, SKPaH).

2. Kunenue XMIKOCTEW B YCIOBHUSAX BaKyyMa 4acTO MPOMCXOIUT NPU 3HAYUTEIBHOM
BCIIEHUBAHUH, TIO3TOMY IEPErOHHYIO KOJIOY HENb3sl HAMOJHATh MEePEroHsIeMOl KUIKOCThIO 00-
Jiee, YeM HaIlOJIOBUHY.

3. IlpueMHUK A5 QTUCTHILIATA AOJKEH 00ecreynBaTh BOZMOKHOCTh 0TOOpa HECKOJIBKUX
bpaxiuii 6e3 npekpalieHus NeperoHKH.

4. Jlo Hayasa MeperoHKu HYKHO YOeTUThCS B TOM, YTO YCTaHOBKA JOCTAaTOYHO TepMe-
TUYHA U HEOOXOIMMBIHM BaKyyM JIETKO JOCTUTaeTCsl.

5. HarpeBatp neperonnyro koJi0y, BO u30exaHue rneperpeBa 1 OypHOTO BCKUTIAHUS KU T~
KOCTH, MO’KHO JIMIIb TIOCTIE CO3/IaHUSI HEOOXOJUMOTO BaKyyMa.

6. IpU BBIHYJCHHOM BPEMEHHOM IMPEKpAIIeHUN MEPETOHKHU (HalpuMep, CMeHa MpUeM-
HUKOB), BO N30€KaHUe TeperpeBa KUIKOCTH, HArPEB MEPETOHHON KOJIOBI CIIEAyeT IPEKpaIiaTh.

7. 3akaHunBas TMEPETOHKY, HEOOXOIMMO CHadajia yOpaTh HarpeBaTeIbHBIN MpUOOp H3-
MOJ1 IEPETOHHOM KOJIObI, 3aTeM, He MpeKpaiias padoTsl Hacoca, CTPaBUTh BAKYyM B CUCTEME, OT-
KpBIB KpaH, COOOIIAONIMI BaKyyMHYIO YCTaHOBKY C aTMOC(epoil, U TOJIBKO MOCJe 3TOro ocTa-
HOBUTH HACOC.
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[puGop st meperoHku B Bakyyme (puc. 2.3) coctout u3 koiobl KiaiizeHa, hopma KoTopoii Ta-
KOBA, YTO BO3MOKHOCTH TepeOpoca MEpErOHSIOICHCS ) KUIKOCTH B IUCTHJLUIAT MPH BCTICHUBAHUU WA
pa3OpbI3rMBaHUK MUHUMaTbHA. Kamuuisip (cTexisiHHas TpyOKa ¢ TOHKO OTTSHYTBIM KOHIIOM) JOJDKEH
JIOXOAWTB TTOYTH A0 JAHA KOJObI (1-2 MM OT [HA) JUIsl IOAZIEp KaHUs paBHOMEPHOTO KureHus. Yepes Ka-
WU MPOCACHIBAIOT MEJIKUE ITy3BIPbKU Ta3a (BO3/yXa, a30Ta, yITIeKHUCIoro rasa). Komdectso rasa,
HOCTYHAIOLIET0 Yepe3 KaIuIip, MOXKHO PErylIpoBaTh 3aXUMoM. IIpucTynas k paboTe pu HOHMKEH-
HOM JIaBJIeHHH (0]l BaKyyMOM), HEOOXOAMMO COOIOAATh BCE MEPhI PEAOCTOPOKHOCTH M HAJIEBATh
3aIIUTHBIC OYKH WY JIUIIEBBIC IUTKH U3 TJIACTMACCHI.

YTRIM KOHIIOM, 3 — TOHKAN NPOBOJIORE,

| — neperonnas xonbda KBIWIIND ¢ 07 |

BCTURITCHHAN B KAV IBYIO TPYOK) i APHCMIIMKH KOMACHCUTA 5 OTBOJL K npejio-

NDAHETETRHOR CKHES BRKYYM-HRC0CR: 6 - MEHOMETD

D¢ (hekTuBHOCTh BaKyyM-IIEPErOHKU B 3HAUYUTEIBHOW CTENEHU 3aBUCUT OT I€PMETHYHO-
CTH yCTaHOBKH. YTOOBI POBEPUTH 3TO, IUIOTHO 3aKPBIBAIOT 3aKMMOM PE3UHOBYIO TPYOKY, IpHU-
COEIMHEHHYIO K KallWUIAPY, BKIIOYAIOT HAcOC M HAOMIONAIOT, KaKk ObICTpO co3/1aércsi HeoOXo1u-
Moe pazpexeHue. Eciau moBOpoTOM 3akMMa OTKJIIOYArOT MpUOOp OT Hacoca, ypOBEHb PTYTH B
MaHOMETpe JIOJDKEH OCTaBaThCsl 03 N3MEHEHUS.

ITocne okoHYaHUsI MEPErOHKH, MPEXk/IE BCEro, yOUPaloT HarpeB, MOBOPOTOM 3aKHUMa OT-
KJII0Ya0T MPUOOpP U MAaHOMETP OT BaKyyM-Hacoca M, MEJIEHHO OTKpPbIBasi BUHTOBOM 3aXHUM, KO-
TOPBINA 32KMMAeT PEe3MHOBYIO TPYOKy Ha Kamwuisipe konObl KnaifzeHa, naroT BO3ayXy NpPOHHUK-
HYTh BHYTpb NpUOOPA AJIs1 BBIPABHUBAHUS J1aBJICHUS.

/ano: cmech BemecTBa A ¢ pactBopureneM B, kak B omnbite 1.

3a0anue: OUUCTUTH BELIECTBO A OT pacTBOpuTeNs B mpu momornn BakyyMHO# neperoH-
KU (cTeneHb pa3pexeHus 3aaaércs npenoaasareneM). [locTpouts rpaduk 3aBUCUMOCTH MEXITY
KOJINYECTBOM JAMUCTIILIATA M TeMIepaTypoil meperoHku (cm. puc. 2.5). Paccunrtarh BeIXOJ OC-
HOBHOM (ppakiuu B % OT mOTEHIIHATIA.

Jlaboparopuas padora Ne3 «Pexrrdyikaryiss OMHapHBIX CMECEDy

HawnbGonee pacinpoCTpaHCHHBIM MCETOAOM Pa3JACIICHUA cMecell MM OYHMCTKU BEIISCTB
ABIIACTCA peKTPI(I)PIKaI.IHH.
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Cxema 1abopaTopHOM peKTU(HUKAIMOHHON YCTAaHOBKU M300pakeHa Ha puc. 2.4.

D¢ dexTuBHOCTH pabOTHI KOJIOHKM 3aBUCHUT OT KOJHWYECTBa (pJIerMel, MOCTYMAIOLIEH Ha
OpOILIICHHE.

PexTugukaiuo MOXKHO BECTH KaK MIPHU aTMOCHEPHOM JaBJIECHHH, TaK U B BaKyyMe.

Pexmugpuxavyua 6unapnoii cmecu

Lenbto paboTh! sBJIsAETCS pas/eneHne OMHApHOM cMecH Ha 1abopaTOpHON peKTH(UKAIMOHHON
KOJIOHKE; COCTaBJIEHHE MaTepHaIbHOrO OaaHca Mmpolecca; pacyéT 4nciia TEOPEeTHUECKUX Tapesiok
rpau4ecKUM METO/I0M; pacy€T ONTUMAIBHOTO U30BITKA (hJIETMBI.

IIposedenue pabomei.

/Jlano: cMecb KOMIIOHEHTOB A u B.

3a0anue: paznenuTh OMHAPHYIO CMECh peKTH(UKaIMel Ha KOJOHHE C OINpeesIEHHBIM
(J1erMOBBIM YHCIIOM, KOTOPOE 33AaETCsl MIPETIOAaBaATENIEM.

[Toroku npu pextudukanuu (puc. 2.6):

Gf — KOMYECTBO MUTAHUS, I/4ac;

S o Xg —MaccoBast foJis Jerkokursiaero kommnonenTa (JIKK) B
MUTaHNH;
"] Co: &b Gp — KOJIMYECTBO OUCTHILIATA, I/49ac;
Xp —MaccoBas goust JIKK B 1ucTumIsATeE;
G Xe | T Gw — KOJTMYECTBO KyOOBO# HIKOCTH, T/4ac;
i : Xw — maccoBas nons JIKK B kybe;

Gv — KOJHMYeCTBO TapOB, YXOISIIMX CBEPXY KOJIOHHBI,
: r/gac;

ﬁ:/ Gw: Xw Gr — KonruecTBO (priermel, mojaBaeMoi B KOJIOHHY, KI/4ac,

3
KMOJIb/4ac, M /4Jac.
™ - ¢, 2.6. CxemMa ROTOXOER

AQHKAUHOWHOH KOMOHHEI

- gt i
e

LT T R
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Tabnuya 1
VlcxonHbIe JaHHbIe TS pa3IeisieMOoi CMeCH

KonuuectBo ®ermosoe
Ne Kowmmo- [ - M;, Bs3kocts qucIo (IKCIe-
o o Gr cmecu (-
/o HEHT C r/MOJb ipu 84 °C pUMEH-
TaHUs), T
TaJIbHOE)
1 A 89 99 0,34
2 B 109 133 0,46 126 4

[TonyunB y mabopanta OmHapHYO cMech (A+B), momBepraemyro
TIEPEroHKe, ClemyeT oTo0park Mpody M C TIOMOIIBIO pedpakToMerpa Or-

peNeTUTh MOoKa3aTeNb HpeioMIeHns cMecH N5 . TTOMydeHHyI0 BeMUMHY

3aHOCAT B OTYeT. OJHOBPEMEHHO ONPEACISIIOT IOKa3aTelb  Ipe-

20 20
JIOMJICHHUSI YUCTBIX KOMIIOHEHTOB A U B (Np ), Npg)) U CTPOST aua-

rpaMMmy B KoopauHartax X-y-2 (puc. 2.7). Tak kak mokazareib IMperoM- _
JIeHUs! SIBJISICTCS BENTMYMHOW aIMTUBHOM (T.€. MOKAa3aTellb MPEIOMIICHHUS e JIHArPaMMa 3aBHCHMOCT
000 CMECH paBeH CyMMe ToKazaresieil MpesioMIICHHUs BCEX KOMITIOHEHTOB A, -~
CMeCH C Y4E€TOM UX COJEpKaHUsl), TO TOUKH TOKa3aTesel MpenomMIeHus

o v v v o2 2
000l 13 cMecelt Oy/IyT pacrosiaraTbCsl Ha PSMOH, COSMHSIOIIEN nDcz n U nD?B) (mmHus A-B Ha puc.

2.7). Ha pucyHke Touka 3 sIBJIS€TCS BEJIMUMHOM ITOKA3aTeNs MPEIOMIIEHHs HccienyeMoit cmecu. Ormyc-
THUBILIKCH Ha OCh X, orpezernseM e€ coctaB (MaccoBbie %): 19,8% A u 80,2% B.

3areM ciemayeT B3BECUTh ITYCTYIO MIEPEroHHYI0 KOOy (KyO kosoHHBI) Ha 200-250 M u 3aduk-
cHpoBaTh €€ Bec B oTuéTe. Jlanee nmpou3BOAT 3arpy3Ky NEPErOHHON JBYTOpPIION KOJIObI, B3BEIIMBAIOT
BMECTE C IIEPETOHAEMOI CMECHIO U BEIYUCISIIOT Bec cMecH. [locre 3Toro mprcoeuHsIoT KyO K HIDKHEH
YacTH KOJIOHKH, BKJTFOYAIOT OOOTPEB M JOBOMAT KUAKOCTh 10 KHmeHHs. OTHOBPEMEHHO C TTOMOIIBIO
JIATPa BximouaroT HEOOJBILION 000TPEB «PYOAILIKID KOIOHHBL. Jlanee perypyroT 000rpeB KOJIObI U py-
0aIKy Tak, YTOOBI C HIDKHETO KareJbHUKA KOJIOHKH CTEKaIo OOJbIIe Kareib, YeM ¢ BEPXHEro, HO 3a-
XJIEOBIBAHUSI HE TIPOUCXOJTUJIO.

B Takom pexxume KoJoHKa J0JDKHA 1opadoTaTh Ha cels (T.e. 6e3 oTOopa TUCTUIUISITA) B Te-
yeHue 1-2 4.

CymHocTh paboThI 3aKITFOYAETCSI B CIISIYFOIIEM: TIOCIIE YCTAHOBJICHHSI PABHOBECHS B KOJIOHKE OT-
OUpPaIOT OHOBPEMEHHO MPOOY U3 MEPErOHHOM KOJIOBI ¥ TIPOOY TUCTHIUISTA U OPENIEIISIFOT UX COCTAB.

OT160p MUCTIIIIATA OCYHIECTBISIETCS] TIOBOPOTOM KpaHa T'OJIOBKH, TIPU 3TOM YacTh KOHICHCH-
PYIOIIUXCS B XOJIOIMILHUKE TIAPOB MOCTYMAET B MPUEMHUK. CKOPOCTH OTOOpA TUCTWILISITA TTOIOUPAIOT
B COOTBETCTBHH C 33JJTaHHO# BETMUYMHON (hiermMoBoro uucina (R):

R = Koau4decmeo_OpPOULEHUA Kal’lflu/MMH

)
Koaudecmeso __ 0ucmuﬂjz;zma, kanaul mun

Ot00p IUCTILISTa MOYKHO TIPOBOJIUTH HEMPEPHIBHO WM Niepruomyecku. Clieiyer UMeTh B BHITY,
YTO MPX 0TOOPE MHIMBHTYATILHOTO BEIIECTBA BETIMYMHY (PIIErMOBOIO YHMC/Ia MOKHO YMEHBILIATH; TIPU OTOO-
e IPOMEKYTOUHBIX (DPAKIHH, TSl IOCTYDKEHHS HanOosee YETKOro pas/esieHus, (HIerMOBOE YHCIIO YBEIIH-
YHBAIOT, YMEHBIIIAsi CKOPOCTh 0TOOpa (ppaKiwii.

Hapyrienne pexxuMa pekTrhHUKaIMd MOKET COMPOBOXKIATHCS 3aXJIEObIBAHUEM KOJOHKH. He-
3aBHCHMO OT TOT'0, TJIC KOJIOHKA HAYMHACT 3aXJIEOBIBATHCS, B BEPXHEH WITH HIDKHEH YacTH, TIPEK/IE BCe-
ro, HEOOXOMMO YMEHBIIHUTH TOIOrPeB KoJIObl. OOOrpeB pydalllku CleayeT PeryupoBaTh TOJIBKO
NIPU MaJIOH BeTMYUHE (DIICTMBI.

ITo moMy4eHHBIM SKCIIEpUMEHTATEHBIM 3HaueHHaM N2’ ompesenseM cofepKaHue JTerko-

kursero kommnonenTa (% mac.) B auctwisite (Xp), kyoe (Xg) u B nuranuu (Xg). [Tomydaem
CIIeTYIOIIMe 3HaYeHHs, %0 MaC. 3amuChIBaeM Pe3yIbTaThl SKCIIEPUMEHTA B BUJIE TaOJIHIIbL:
X5 =99.5%, X; =2%, X =19.8%
Haxomum KoIM4YecTBO TUCTUILIATA U Ky0a 10 ypaBHEHHSIM MaTepUalbHOro OaaHca pek-
TU(PHUKALMOHHON KOJIOHHBI HEMPEPBIBHOTO JICHCTBUS:
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GDE +GWE:GFZ’
{GD +G, =G;.
Cnenosarensro, G, =126 -G,;
0.995G, +0.02(126 — G, ) =126 -0.198;
0.993G, =22.47,
G, =22.632/uac.
22,360,995 = 22,522/ yac(A);
22,63-0,005 = 0,112/ uac(B);
G, =126 —22.63 =103.372/ uac;
103,37 - 0,02 =103,372 \ uac(A);
Orcrona
103,37 - 0,98 =101,32 / uac(B).
Jiis majabHEHINX PacueToB MEPEXOUM OT MACCOBBIX MPOLIEHTOB (10JIei) K MOJIbHBIM:

X% 0.995
M, 59 = 0.996 (mo1bH);

XD = — =
ZXDi " 0.99599+0.00%33
Z/ 0.02
M, . 59
Xg =—=—"—= =0.027 (monvn);
&9 0.0209+0-98 55

o om

Xe M., 59 =0.25(monbn);

T ox.,/ 01 802
e O B0+ 08123

I'padpuyecknii pacuér unciaa rtapenok (UT) nmo 3xcnepumeHTaILHBIM JaHHBIM. [10-
CTPOCHME KPUBOW paBHOBecHs OMHapHOU cMecu X-V, rae X- copep:kaHue JIETKOJIETYYEro KOM-
MOHEHTA B XKUAKOH (pa3e, OCYIIECTBISAIOT I1OCJIE BBHIIOJHEHUS pacyE€TOB MO ONpeieneHnio X 1 Y
B MHTEPBAJIE TEMIIEPATYP KUMEHUS JIETKOKHUIISIIETO U TSKEIOKHUITAIIET0 KOMIOHEHTOB.

Pacuér conepxanus JErkoneTy4ero KOMIOHEHT MPOBOJIAT MO YPAaBHEHUSIM

I1-P P X

m.K.K. . _ T KK

P.'"l.K.K. _Pm.K.K. 1 H
rae I1 - atmocdeproe naBnenue; Py, . - AaBJICHNUE TSHKEIOKHUTISIIETO KOMIIOHEHTA;
P, «x« —1aBJIcHHE JIETKOKUITAIIErO KOMIIOHEHTA.
I[aBJ'IeHI/Ie HACBIIIICHHBIX H&pOB YUCTHIX KOMIIOHCHTOB HaXOIsT B CHpaBOqHI/IKaX 1501158 OHpeIle-
JISIFOT TI0 YPaBHEHUIO AHTyaHa:

B
gP=A [t - C}
rne t - remneparypa, °C; 4, B, C - koo dunuents: AHTyaHa (Tabdm. 2).
Tabnuya 2
Koadduiments! AHTyaHa 711 HSKOTOPBIX OPraHMYeCKUX BEILIECTB

BemectBo A B C
I'ekcan 6,8770 | 1171,530 | 224,366
I'errran 6,9020 | 1266,870 | 216,760
OkTan 74717 | 1641,520 | 234,500
Jlexan 6,9540 | 1501,268 | 194,480
benson (-20-5,5°C) 6,4890 | 902,280 | 178,100

«  (55-160°C) 6,9121 | 1214,640 | 221,200
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«  (160-289°C) 74291 | 1628,320 | 279,560
Tomyon (20200 °C) 6,9533 | 1343,940 | 219,377
Mompormnoenson (60 —200 | 6,9367 | 1460,793 | 207,777
oC)
W3omporiiosblii coupt 8,2410 | 1652,600 | 230,000
Pacuérnble nannble B uaTepBasie t,  —t  cBoxum B Tabnuiy (Tabm.3).
Tabnuya 3
Pacuér conepxanus nerkosierydero komnonenrta (A) B xuako# (X) u razosoii (V)
dazax
JaBiaeHnus
HACBIIIEHHBIX
MapoB YUCTHIX _
R e R I PR IR
ToB, . CT. .CT. .CT. =P, "~
MM PT.CT.
Py Pa
89 | 354 895 760 541 406 0,75 0,88
94 | 417 | 1036 760 619 343 0,55 0,68
99 | 488 | 1194 760 706 372 0,38 0,61
104 | 569 | 1371 760 802 191 0,24 0,43
109 | 660 | 1561 760 907 100 0,11 0,23

[Nomygennsle pacuérom 3HaueHust X 1 ¥ HAHOCUM Ha rpaduk B KoopauHatax X—Y. OObeaMHIB

nennst Xp u Xy ctporM padoune simann (O/1) ncyeprbiBaromeii 1 yKperuisomen 4acTeil KOJIOHHBI.
VYpaBHeHue paboyel TMHUK BEPXHEH 4aCTH KOJIOHHBI pacCUMThIBaeTCS 110 hopmyiie

R X5
R+1 R+1
3nech R — pe- anpHOe prermoBoe uncio, R = A#-R... +0.3,rne S —koad-
¢buueHT U30bITKA (DIETMBI;
R —Xo=Ye
min Y': _ X . !

rae Yp — colepkaHHe JIETKOJIEeTy4ero KOMIIOHEHTa B IMapax MUTaHHS, ONPEAEIseTCs M0 KPUBOU
paBHOBecHs; B HareM cirydae Y. =0,44,
~0.996-0.44 0.556

" 044-025 0.9
PeanbHoe ermoBoe unciio R HaxoauTces 1o ypaBHEHHUIO
R=4-R,, +0.3,

=2.93
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P u c. 2.8. IlocTpoenne pabounx JUHUH PEKTHPHUKAITMOHHON KOJTOHHBI
[penenst m3meHenus  0OBIYHO OYEHB IIMPOKH - OT 1 710 3, O3TOMY HEOOXOIMMO ONPEIETUTh

ONTUMAITBHOE (IIErMOBOE YHCIIO U 3HaueHue f3 . OHo Haxoautes u3 rpaduka R = (N, ) (puc. 2.9).

Jlnst moctpoeHus rpaduka NpUHUMAEM psijl 3HaUeHUW £ B uHTepBasie 1-3, BbIUMCISEM
R; mig kak10ro NoJay4eHHOro 3HayeHus: R BBIBOAMM ypaBHEHHE pabodeil TMHUY BEpXHEH Jac-
TH KOJIOHHBI.

Pesynbratel pacuéra npuBesieHb! B Ta01.4.

Tabnuya 4
Pesynbratel pacuéra
Roshpmment | g ARy, +0.3, R Xo R Xo Yucio TeopeTH-
U30BITKA (DIIErMBI — y=—-—X+
B Ruin = 2,93 R+1 | R+1 R+1 R+1 | YCCKHX Tapeiok
11 3,52 0,78 | 0,220 y=0.78x+0.22 23
1,3 4,10 0,80 | 0,195 | y=0.80x+0.195 16
1,5 4,69 0,82 | 0,175 | y=0.82x+0.175 14
2,0 6,16 0,86 | 0,139 y=0.8x+0.139 12
2,5 7,62 0,88 | 0,115 | y=0.88x+0.115 11
3,0 9,03 0,90 | 0,099 | y=0.90x+0.099 10

3anaémcs 3HaueHusiMu X B nipeaenax 0.1 < x < 0.75 (MeHblile, 4eM CoJIepKaHUe BBICOKO-

KUIISILEro KOMIIOHEHTA B MUTAHUH) U PACCUUTHIBaEM Y
Y =0.80X +0.195

X 0.75 0.55 0.385 0.24 0.11

Y 0.795 0.635 0.503 0.387 0.283

Jlnia onpeneneHus Yuciia TEOPETUUECKUX TapeoK HEOOXOANMMO BBIBECTH YpaBHEHUE pa-
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Oouel IMHUY HMKHEH YacTU KOJIOHHBL,
R+F F-1
= X — X
R+1 R+1

rze F - MobHBIM pacxoj] TUTaHust (OTHOCUTENBHBIN),

W

_ Xo — Xy _ 0.996 —0.027 _434
X=Xy  0.25-0.027
Jns BeiOpanHoro Hamu citydast R=4,1 (mpu £ =1,3) noixydaem
y= 41+4,34 . 4,34 —101027;
41+1 41-1
y =1,65x —0,0177
3navenust X JOJDKHEI ObITh MEHbIIIE XE!
X 0.24 0.11 0.05 0.02
Y 0.378 0.163 0.118 0.015

Uuncnno TeopeTHIecKrX Tapesiok (CTyreHed W3MEHEHUs] KOHIICHTPAIMHU ) ONIPEACIIIeTCS MyTEM
IIOCTPOEHHUS CTYNEHYATOW JIMHUU (CM. pHC.2.8), COCTOAIIEH U3 FOPU3OHTAIBHBIX M BEPTUKAIBHBIX
OTPE3KOB MEKTy PAOOUNMH JIMHUSIMH ¥ KPUBOW PaBHOBECHS B TIpe/IeNiax W3MEHEHHS X (CONCpyKaHHE JieT-
KOKHMITAIIETO KOMIOHEHTa) oT Xp 10 Xyw. KommaecTBo cryrieHeit COOTBETCTBYET YMCITY TEOPETUIECKIX
TapesioK.

W3 Tabn. 2.6 BUAHO, 9TO PH M3MEHEHNH M30bITKa (uierMel ot 1,1 10 3,0 urcno TeopeTrmyeckux
Tapesiok ymensluaercs ot 23 no 10.

OrrrumarnbHOe 3HauYeHHe [; COOTBETCTBYET TOUKE M, HIDKE KOTOPOM ¢ YMEHBIICHHEM KOJIMYeCTBa
m30bITKa (hIIerMbl pe3ko BospacraeT. st paccmarpuBaeMoro ciydast £ =1,3; 9iciio TeOpeTHYecKux Tape-
JIOK paBHoO 16.

Jlns onpenenenys peabHOTO KOJIMYECTBA TApesIOK HEOOXOIMMO IMPUHSTH Kod(duimeHt no-
JIE3HOTO JICHCTBUS TAPEIIKU
NT

77K.n.().
KOTOPBIH B 3aBUCUMOCTH OT THIIA TAPESIKU MOXKET U3MEHSThCS B IIMPOKUX npenenax ot 0,2 1o 0,9.
Moxno onenuts KIIJI Tapenku no SMOMpru4ecKOMy YPaBHEHUEO

1 =0,49(u,, - &) *?* =0,49(0,43 - 2,53) — 0,245 = 0,28,

N =

J.K.K.

rac a- KOS(I)(I)I/ILII/ICHT OTHOCHUTEIBLHOM JICTY4YCCTH CMECU, X = ; 1 — BI3KOCTb JKUIKON CMECH,

m.K.K.

cll.
Bsi3koCTh cMecH yIIIeBOIOPOIOB MOXHO OTIPECIIUTh B 3aBUCUMOCTH OT MOJIIPHON KOH-
HGHTpaHI/II/I HUX B CMECH 110 HpaBI/IJ'Iy AAIUTHUBHOCTU:

Hoy =Y XM, =0,25-0,345+0,75-0,46 = 0,43cIT;
n =0,49(0,43 8945)-0’245 =0,42;
354

NoNr_ 16
n 0,42
[To 3KCIIepUMEHTAITLHBIM M PACUETHBIM JJAHHBIM COCTABIISIEM MaTepHATbHBIN OaaHC mporecca

pektudukamu (Taoi. 5).

= 38mapenox.

Tabnuuad
MatepuanbHblii 6aj1aHC peKTUUKAITIT
KoMIoHeH M. [Tutanue Juctunist Ky0
- " % | n | % | m, | % | n | % % | n,

TBI I/MOIBL | M;, T mi, r

Mac | MOJb | MOJ. | T | Macc. | MOJIb | MOJL. Macc. | MoJb
A 99 25,0 {198/0,252 0,25 | 225]| 99,5 [ 0,227 | 996 | 2,0 20 | 0,02
B 133 |101,0|80,2/0,758|0,75] 01 | 05 |0,008| 0,4 |101,4| 98,0 | 0,76
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| 1126,0| 100 | 1,0 | 100 [ 22,6 | 100 [ 0,228 ] 100 | 103,4| 100 | 0,78 |

JlaboparopHas pabora Ne4 «KapbamuHas aemapaduHUZALNDY
Lesm padoTsi: 1) nzyueHue nporecca KapoaMuIHON AenapaduHu3aug;
2) M3yueHHE BIIUSHHS TEXHOJIOTUUECKHIX ITaPaMETPOB Ha MPOTEKaHHE ITPOLECCa;
3) KauecTBEHHOE M KOJIMYECTBCHHOE HCCICOBAHUS TPOJIYKTOB, H3BJICUCHHBIX U3
nernapagpuHUPYEMOTO ChIPbSI.

Teopernueckast 4acThb

Lenpto kapbaMuaHON MapapUHU3ALMN SBISIETCS CHIDKEHHE TEMIIepaTyphbl 3aCThIBAHUS
HePTIHBIX (ppakiuii, ynanenue U3 HUX napaduHOBBIX YIIIEBOAOPOAOB HOPMAIBHOTO CTPOCHHS
OpH OJHOBPEMEHHOM IOJYy4YEeHUHU NMapaUHOB - HEHHOTO HEPTEXUMUUYECKOTO U OHO-
XHUMHYECKOTO CBIPbSL.

Kapbamuinas nenapadunuzanus OCHOBaHa Ha MPUHIUIIE 0Opa30BaHUs HEPACTBOPHUMOTO
B YIJICBOJOPOJaX KOMILIEKCa (a/1IyKTa) MOUYEBUHBI C NapauHaMi HOPMAIBHOTO Psija.

MexaHU3M 3TOTO SIBJIEHUS 10 KOHIIA HE BBISICHEH, HO CYUTAIOT, YTO B IPOLECCE KOMIUIEK-
co00pa30BaHusl KPUCTAIUIBI KapOaMuaa, MMEIOUINE TETPAaroHAIBHYIO CTPYKTYpY, IepecTpanBa-
I0TCS B reKcaroHajgpHyro. [locneqaue uMeroT MojaocTH, B KOTOPbIE MOTYT PacIoyiaraThCs yr-
JIEBOZOPOABI HOPMAILHOTO psia. HamoMHuM, 4TO CBSI3b MEXKIy MOJIKyJIaMH KapOamua, a 3Ha-
YUT 00pa30BaHUE «COTOBY», OCYIIECTBISECTCA 32 CUET MEKMOJECKYJIIPHON BOJOPOAHOMN CBs3H. B
00pa30BaHUM 3TOM CBSI3M YUaCTBYIOT aTOM KHCJIOPOJa OJHON MOJIEKYJIBI M aTOM BOJIOPOJIa aMH/I-
HOH TPYMIBI APYrOd MOJIEKYJIbI, @ CAMHU MOJICKYJIbI MOBEPHYTHI MO OTHOUICHUIO JPYT K IPYTy
Ha 120°. IIpu oOpa3oBaHMM KOMIUIEKCA OOJIBIIOE YHCIIO MOJIEKY) KapOamMuja HaBUBAaeTCA Ha MO-
JIEKyJly HOPMAaJIbHOTO ajkaHa ¢ 00pa3oBaHUMEM MOJOCTU C TOMEPEYHbIM cedeHneM 5-6A°. B
ATOM MOJIOCTH pacrojaraeTcs MoJeKylia HOpMaJIbHOTO ajIkaHa, IMEIOIIasi B TIONEPEYHOM CEUCHHH
3.8-4.2 A°. JTrobas npyrasi MOJIEKYJa, HMEOINast OOJIBITNE MOJICKYIIBI B ITOTICPEIHUKE, HE MOXKET
00pa3oBaTh KOMIUIEKCHI C KapOaMHIOM, €CIH TOJIBKO OHA HE MMEET JIMHHYIO YIJIEBOIOPOIHYIO
e HOPMAJILHOTO CTpoeHus. [linHa 3TOH, HEOOXOIUMOH TSI KOMIIJIEKCOOOpa30BaHU Yac-
TH MOJIEKYJIBI, KOJIEOJETCsI B MHUPOKUX Mpeaeaax B 3aBUCHMOCTH OT XapaKTepa 3aMecTUTe-
JI5, HApYIIAIOIIEro TeOMETPUYECKOE COOTBETCTBHE KOMILIEKCOOOpa3yIomeld MOJIEKYIbl U KpH-
CTAJUIMYECKOH pelIeTKN KapOamuia B KOMIUIEKCE.

C pocTOM AIMHBI e KOMIUIEKCOOOpaHOBaHWE O0JIEr4aeTcs, MO3TOMY IMEpPBbIE MOPIHU
kapbamuga OyayT oOpa3oBBIBATH KOMIUIEKC ¢ HauboJiee BHICOKOMOJIEKYIISIPHON 4acThIO Mapa-
(UHOBBIX YITIEBOJOPOIOB.

[Tpu koMHaATHO# Temriepatype u arMoc(hepHOM HaBICHUH YTIEBOAOPOABI HOPMAIHLHOTO
CTpOEHHS, HAaUMHAsl C renTaHa, o0pa3yloT KOMIUIeKe ¢ kapbamunom. Haiineno, yto mogdoopom
yCIOBUMN (MOHMKEHUEM TEMIIEPATyphl U MOBBIIIEHUEM JABJIEHUS) MOKHO 100UTHCS 00pa-
30BaHMs KOMITJIEKCa M ¢ mapaduHamu 0oJjiee HU3KOTO MOJIEKYJISIPHOTO Beca, yeM remtad. [Ipo-
[[eCC KOMILIEKCOOOPa30BaHUsI HE SBISIETCS YUCTO XUMHUYECKHUM IPOILIECCOM: MOJIBHOE COOTHO-
nieHue napaduH- kKapObaMuI HETTOCTOSTHHO W MEHSIETCSI B 3aBHCUMOCTH OT CTPYKTYpPHI YTII€BOO-
poJia M JUTMHBI IIETTH HOPMAJIBHOTO CTpoeHus. [IpetoskeHo HeCKOIbKO AMITUPUIECKUX (HOPMYIL,
CBSI3BIBAIOIIMX YMCIIO MOJIEH KapOammuia ¢ YHCIOM MOJIEH KOMIUIEKCOOOpa3yoniX yrieBoI0-
ponoB. HecMoTpst Ha 9TO, COOTHOMIEHUE /TS KaKJOTO THIIA OYHIIAEMOTO CHIPhs OOBIYHO yC-
TaHABIIMBACTCS YKCIICPUMEHTAIBHO.

PesynpTaTel kapbamMuaHO#M nenapaduHA3AIUMN 3aBUCIT OT MHOXKeCTBa (pakTopoB. OTHUM
W3 BOXHEHIINX SBISICTCS aKTUBATOPBI — BEIIECTBA, CIIOCOOCTBYIOIIME K KOMILJIEKCOOOpa3oBa-
HUIO W BIMSIONIME HA Pe3yJbTaThl jenapaduHU3aii. AKTHBHPYIONIEE BIUSHUE OKa3bIBAIOT
CIHPTHI, KETOHBI, BOJA, HU3KOMOJICKYISIPHBIE XJIOPHPOBAHHBIC YTIIEBOJOPOIBI U HEKOTOPHIC
npyrue BemecTBa. KoamdecTBo KaKA0ro akTHBATOpa JOKHO OBITH ONTHMAJIBHBIM: KaK yBe-
JMYEHUE €r0, TaK W YMEHBIICHHWE HIDKE ONTHMAIBHOTO YXY/IIAeT KadyecTBO AemapaduHupoO-
BaHHOTO MPOJYKTA, MOBBIIIAET €T0 TeMIIepaTypy 3acThIBaHUs. V3 akTHBAaTOpOB HanOoJee mHpo-
KO€ MPUMEHEHHUE HAllUIM HU3KOMOJIEKYIsipHble cnupThl. C yBEIMUYEHUEM JUIMHBI pajiuKaja Crup-
TOB, UX aKTUBUPYIOLLEE BIUAHUE NafaeT. BeIOOp akTHBaTOpa Takke 3aBUCUT OT NPHUPOJIbI Aema-
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paduHUpyeMoro ceipbs. KpoMe Toro, 3()(heKTHBHOCTH aKTUBATOPA 3aBHCHUT OT YUCTOTHI aKTHBa-
TOpAa.

EnunHoro B3risiia Ha poJsib aKTUBAaTOpPa B KOMILIEKCOOOPAa30BaHUM U Ha MEXAHHU3M SIB-
JeHUs He cylecTByeT. 1o MHEHMIO HEKOTOpBIX YYEHBIX AKTHBATOP HEUTPAIMU3YET BPEIHOE
BIIMSIHUE IIpUMECEH Ha KOMIUIEKCOoOpazoBaHue. J[pyrue aBTopbl CKIIOHHBI pacCMAaTpUBaTh aKTH-
BaTOp KaK PacTBOPHUTEIb, KOTOPBIM CHOCOOCTBYeT mepexoay KapOamuna M3 TeTparoHaIbHON
KPUCTAJUIMYECKON CTPYKTYpbl B T'€KCAaroHajlbHYI. Takoil mepexoj] oOiyeryaercs, €ciu yBe-
JUYUBACTCS PACTBOPHUMOCTH OJIHOTO M3 KOMILIEKCOOOPa3yIUX KOMIIOHEHTOB M BECh IpPO-
I1ecC MPOTEKaeT B TOMOTEHHOM (ase.

JUist aTHX Ke ueneil npu kKapOaMHAHON JenapaUHU3ALUM IITUPOKO HMCIOJIB3YIOT
0OJIBIIIOE YUCIIO Pa3HOOOPA3HBIX MO CTPYKType pacTtBopureneii. Kpome co3manusi roMOreHHON
¢daspl, pacTBOpUTEIN 00ECNEUNBAIOT JETKOCTh MEPEMEIINBAHUS U TPAHCIIOPTUPOBKU KOM-
MOHEHTOB, YYaCTBYIOIIUX B Ipolecce JaenapaduHU3aNH, UCIOIb3YIOTCS IS MPOMBIBKH KOM-
IUIEKCA.

He cymecTByroT Takue pacTBOPUTENIHN, KOTOPhIE OJUHAKOBO XOPOLIO pacTBOPSIN Obl Kak
HepTenpoaykT. Tak u kapOamua. B 3TOM OTHOLIEHHH MHTEpEC MPENCTABISIOT HU3KOMOJIEKY-
JSpHBIE COUPTHI U30CTPOEHMUSI, HallpuMep, n3onponanos. OQHOBPEMEHHO 3TOT CIUPT SBIAET-
Cs aKTMBAaTOpPOM KoMIUleKcooOpa3zoBaHus. Hapsay ¢ 3TUM pacTBOpHUTENEM NPUMEHSIOT pac-
TBOPUTEIH, PACTBOPSIOIINE TOIBKO OJIMH U3 KOMIIOHEHTOB, YUYaCTBYIOIIUX B KOMILIEKCOOOpa3o-
BaHUH: HEPTENPOAYKT Wil Kapbamua. K mepBeIM OTHOCSTCS TalOUAAIKUIIbI, KETOHBI, HEKOTO-
pble CHUPTHI, YIIIEBOAOPOIABI UK (PpaKIHUK YIIIEBOJAOPOIAOB C HU3KON TeMIlepaTypol Kure-
Hud. K pactBoputensM, NpUMeHsIEMbIM Ha MPAKTUKE U PACTBOPSIOLIUM TOJIBKO KapOaMun, oT-
HOCSITCS BOJIa U BOJAHBIE PACTBOPHI HU3KOMOJIEKYJISPHBIX CIIUPTOB.

Br160p THIa pacTBOpUTENS 3aBUCUT OT MPUPO/BI AenapaduHupyemMoro cbipbs. OJIHAKO B
LIEJIOM CTPYKTypa U COCTaB PAacTBOPUTENS HE MMEIOT PELIAOIIETO BIMSHUS Ha PE3yJbTaThl
nenapadunuzanuu. Vcrnonb3oBaHHE ONPEACIEHHOTO0 PACTBOPHUTENSI B 3TOM Ipolecce o0y-
CJIaBJIMBAETCS €r0 JIEUIEBU3HOM, TOCTYTHOCTBIO, MAJION TOKCUYHOCTHIO, 5KOHOMHYHOCTHIO.

KonnuecTBo pacTBOpuTENs TOMKHO OBITH ONTHUMAaNbHBIM. bonbinoe pa30aBieHHe ChIpbs
pacTBOPUTENIEM MOXET IPUBECTU K YMEHbILIEHUIO 3(PPeKTa akTUBaTOpa: HU3Kasi KpaTHOCTh pac-
TBOPUTEJIS - K YXYJIEHUIO YCIIOBUN KOHTAKTa, I€pEMEIINBaHNU.

Pesynbrarel penapapuHuzanuu HeQTENPOIYKTOB KapOaMHIOM BO MHOTOM 3aBUCST OT
npupobl ceipbsi. C MOBBIILIEHUEM TeMIIepaTypbl KUIeHUs (ppakuuu 3pPeKTUBHOCTh Kap-
OamuHON NenapaduHMU3AMKU MMagaeT. ITO CBA3aHO C TE€M, YTO B BBICOKOKHUIALINX (paKIUsAX
napauHbl MMEIOT 3HAYUTEIBHOE KOJUYECTBO BBICOKOIJIABKMX YIJIEBOJOPOAOB THOPHIHOTO
CTPOEHHUSI, He 00pa3yloUINX KOMILUIEKCa ¢ KapOaMUI0M, T.€. C MOBBIIIEHUEM TEMIIEPaTypbl KU-
neHus ¢pakuuu, J0as8 napa@uHOB HOPMAJIbHOIO CTPOEHHS B TBEPABIX YIIEBOJIOPOJAAX
¢dpakuii, KaKk NMpPaBUIO, YMEHbIIAETCS. DTUM OOBSCHSAETCS OrPAaHUYEHHOCTHh HCIIOJIb30BAHMUS
nporecca kapoamMuaHON napaduHU3ALNUN AJI CHI)KEHUS TEMIIepaTyphbl 3aCThIBAaHHS TOJIBKO JH-
3€JIbHBIX U JIETYYUX MaCIISIHBIX (PPaKIIHii.

OueHp OoJblIOE BIUSHUE Ha PE3yJbTaThl IMpOLECcCa OKa3blBA€T HAIMUYUE PA3IUYHBIX
npuMecei B ouunmiaemont ¢ppaxiuu. CMOIIBI, conepkammecs: B HeTenpoaykTax, He TOJIBKO 3a-
MEJISAIOT KOMILIEKCOOOpa3oBaHue, HO U YXYALIAIOT Ka4eCTBO MOJIyYEHHBIX POAYKTOB.

Tak ke, Kak U CMOJIbI CEPHUCTBIE, KUCIOPOJI- U a30TCOAepKallhe BEIIeCTBa OTPH-
[ATEeJIbHO BJIMAIOT Ha KOMIUIeKcooOpa3zoBaHue. Hampumep, yem Huxe cojaep:kaHHe Cepbl BO
dbpakumsix, TeM BbIe Bbixoj mapaduroB. Eciu oo mpesbimaer 0.5%, To cepaopranmveckue
BElIeCTBa MPOSBISAIOT CHIIBHOE HHIHOUpYIOlee BIUsSHUE Ha KOMIUIeKcooOpa3zoBanue. Mmerorcs
CBEJICHHSI O TOM, YTO apOMATHUYECKHUE YIJIIEBOJOPOJbI MOTYT TOPMO3UTh 0Opa3oBaHUE aIyKTa
kapbamua ¢ H-napadpuHamu. OTpULaTeIbHOE BIUSHUE PUMECeH 3aKII04aeTcss B TOM. YTO, aj-
copOHpysichb Ha KOMILJIEKCE, OHM 3aTPYAHSIOT POCT KPUCTAIJIOB KOMIUIEKca. B cBsi3u ¢ 3TuM xKe-
JaTeNbHO MOJBEprarth kapOamMuaHON nenapadunHuzanuu (pakiuu, TPeIBapUTEIbHO OYMIIEH-
Hbl€, HAIIpUMED, B NpoLecce THAPOOYUCTKU. TeM He MeHee, U3BECTHO, UYTO JAaXKe ChIPYI0 HE(Th
MO>KHO TOABEPTaTh JenapaduHU3AIIN KapOaMHUI0M.
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KonnyectBo kapOammiua, HeoOxomumoe g nenapaduHHU3AMH, OOBIYHO IMOAOUPAIOT
HKCIIEPUMEHTANBHBIM MYTEM JUIsl KaKJIOTO THUIA CBIPhSA, KaK MpaBUJIO, OHO KoJjeOiercs B
npenenax 70-150% na ceippé. C yBenuueHueMm KosmdecTBa kapbamuaa npumepHo 10 70% Ha
CBIpbE TEeMIEpaTypa 3acThIBaHUS Jemapa@UHUPOBAHHOTO MPOJYKTAa U TeMIIepaTypa IUIaBICHUS
BBIZICJICHHOTO MapaduHa CHWKAIOTCA OBICTPO, a JalbHEHIIee YBEIHYECHHE KOJIMYECTBA
KapbaMua HE3HAYUTEIBbHO YMEHBINAET 3TH IOKa3aTeld, HO MPH 3TOM 3aMETHO CHUXKAeTCs
BBIXO/I ieniapa)UHUPOBAHHOHN (PpaKLnu.

KonnyectBo kapbamuaa, HEOOXOIUMOTO JIJIsl TOJTHOTO M3BJICYCHUS TapapuHOB, 3aBHCUT
TaKXe OT COJAEp)KaHUs NapaduHOB B ChIphe W (PPAKIMOHHOTO COCTaBa JenapaduHUPyEeMOro
IPOJIyKTA.

C yrsoxenenneMm ¢pakiuu KOJIMYECTBO KapOamma, HEOOXOIUMOTO ISl TIOJIHOTO H3-
BJICUCHHS NapaUHOB, JOJDKHO OBITH YBEITHUUEHO.

PesynbTarsl mporecca nenapapuHU3aIUKA KapOaMHUIOB 3aBUCAT TaKXKe OT COCTOSHHS U
YUCTOTHI KapOamuaa. BriusiHue pa3inyHbIX IpUMeECel, CoAepKaluxcs B KapOamuie uin oopa-
3YIOIIUXCS B HEM B X071¢ pabOThI, HOCUT BEChMa CIOXKHBIN XapakTep. Kak mpaBuino (ocoOeH-
HO €CJIM 3THUX NMPHUMECEH HAKOMHUIOCh MHOTO), OHH YXYJIIAIOT YCIOBUS KOMIUIEKCOOOpPa3o0-
BaHUS, CHIDKAIOT TEMIIEPATypy 3acThIBaHUsA JenapaduHu3aTa.

BoccranoBineHne akTUBHOCTH KapOaMua MOXKHO JTMOO €ro mepeocaxaeHueM U3 pac-
TBOpa 3TaHoua, 100 00paboTKo# aneronoM. [Ipu nenapaduHU3auy KPUCTALTUYECKUM KapOa-
MHJIOM BaXXHO INPEIyNPEeIUTh CHIIBHOE YBIOKHEHHE KapOaMHIa, TaK KaK B 3TOM CiIydae Mpouc-
XOJUT KOMKOBaHHE, CIIMNIaHUE KapOaMuaa W, Kak CIEJCTBHE, 3aKylOpKa KOMMYHHKAIIUKA U arl-
napatoB. B aTom cimydae HeoOxoamma ocymka kapOamwuna. Ilpum nemapadunHuM3anuy BOJHBIM
pacTBopoM KapOaMuia 4pe3BbIUAiHO BaXKHO IMOJJICPKUBATH B XOJI€ MPOLIECCa HACHIIIEHHOE CO-
CTOSIHUE pacTBOpa KapOamuia, Tak KakK TOJBKO B 3TOM Cllydae HaOIIt0JaeTCss HHTEHCUBHOE KOM-
IUIeKCO00pazoBaHue H-MTapaQpUHOB C MOYCBUHOM.

Temmepartypa mporecca, Tak K€ Kak ¥ COOTHOLICHHE, KapOaMu[: ChIpbe MOoAOMpaeTcs
ONBITHBIM ITyTeM. [Is BBICOKOKMISIMX (pakuuii Temmeparypa, MpU KOTOPOH cCiemyer
IPOBOJUTH JenapauHU3ANNI0, TOJDKHA OBITh moBbImIe. J[JIT KepOCHHOBBIX M JH3EIBHBIX
dpakuuii, B 3aBUCUMOCTH OT crioco0a mojaun kapOaMua, Temneparypa aenapapuHu3aiuu co-
crarisier 20-30 °C, a js MacisHBIX Qpakmuii oHa Heckoybko Boimie - 30-50 °C. TloBbiieHue
TEMITepaTyphl CIIOCOOCTBYET KOMILJIEKCOOOPa30BaHUIO 3a MOBHIIICHHE PACTBOPUMOCTH KOM-
MIOHEHTOB M CHIDKEHHE BS3KOCTH CBHIPhSi. BMecTe ¢ TeM OHO CABHTraeT PaBHOBECHE B CTOPOHY
pacrnazia KOMIUIEKca Ha UCXOHbIe TapaduHbl U KapOaMus.

Temmepartypa mporecca MOKET HECKOJBKO MOBBIIIATHCS BCIEICTBHE BBIICICHUS TETIa
IpY KOHTaKTe KapOamua ¢ ChIpheM, TOITOMY HEOOXOIMMO TPEAYCMOTPETh OTBOJ TEIIa, BhIIe-
JISIFOIIIETOCs TIPH KOMIUTeKcooOpazoBanuu. CienyeT UMeTh B BUJY, YTO MPH MOBHIIIEHHBIX TEM-
nepaTypax B MEPBYIO O4Yepe/ib KOMIUIEKC ¢ KapOaMHuI0M 00pa3yroT BEICOKOMOJIEKYIISIPHBIE TTapa-
(GUHBI, a C TOHMKEHUEM TeMIepaTyphl B KOMILIEKCOOOpa30BaHNE BOBJIECKAIOTCS M HU3KOMOJIe-
KyJsipHBIe TTapaduHBI, TOYTOMY NpHU 0oJiee HU3KHX TeMIIEpaTypax KOMILIEKCOOOpa3oBa-
HUSl TeMIlepaTypa 3acThIBaHHs JenapaMHUPOBAHHOTO TMPOAYKTa M TeMIlepaTypa IUIaBICHUS
napaduHa moHMKaTCA. Upe3aMepHOe MOHMKEHHUE TeMIIepaTyphl YXYAIIAeT YCIOBHS KOMITICK-
coo0pa3oBaHuUs.

Br16op Temmeparypsl mporiecca 3aBUCHT TaKXKe OT TOTO, B KAKOM BHJIE MCTIOIB3YIOT Kap-
O6amun. JlenmapapuHuzanus KpUCTAIINYECKOM MOYEBUHOW MOXKET OBITH MpOBeIeHa Mpu 0o-
Jiee BBICOKOM TeMIieparype, 4eM nenapaduHu3alys B pacTBOpe Kapdbamua.

Ecmm s nemapaduHu3anmm MCmonb3yrOT BOAHBIM pacTBOp KapOaMuga, JIydile BCETO
CHIPhE CMEIIMBATh HACHIIIIEHHBIM PacTBOPOM Kapbamuja npu temmneparype okoio 70 °C, a 3a-
TEM MTOCTENIEHHO TIOHM)XKATh /10 00Jiee HU3KOW TeMITepaTyphl AenapaduHU3AIIH.

Kaxk yxe ykaspiBanoch kapbamua v HedTsHbIE QpaKIUMU MPAKTUYECKH HEPACTBOPUMBI
IpYT B ApyTe, U ayke MPUMEHECHHE PAaCTBOPUTENEH HE MO3BOJISET MPOBOAUTH MPOIECC B O
HodazHoi cucteme. [[ist obecrieueHrst TECHOTO KOHTakTa (a3 He0OXOMMO WHTEHCUBHOE TIEpe-
MemuBaHue. CUYUTAIOT, YTO MPU I3TOM HHTUOUTOPHI KOMIIJIEKCOOOpa30BaHUS AeCOpOHU-
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PYIOTCSL C TOBEPXHOCTH KOHTAaKTHPYIOIIUX MOJIEKYT U Oojee OBICTpPO OOHOBISETCS TpaHUIa
pazzena a3z, uro obaerdaeT KOMIIIEKCOOOpa3oBaHUe.

Pa3BuTas moBepXHOCTh KOHTAKTa (pa3 COOTBETCTBYET COKPAILEHHIO MHIYKIIMOHHOTO Tie-
pHOJa U YMEHBIIECHUIO BPEMEHU KOHTakTa. B o0meM ciydyae KOMIJIEKCOOOpa3oBaHHUE 3aBep-
HIaeTcsi Jake B TEpPBbIE MHHYTHI KOHTaKTa, OJHAKO, Ui Oojiee TOJHOTO H3BJICYCHUS H-
napadpuHOB BpeMs KOHTakTa yBenuduBaeTcs no 0,5-1 gaca. J{nsg cokpamieHus mpoaosi-
KUTEIbHOCTH KOHTAKTa L1eJIeCO00pa3HO BBEJCHHUE «3aTPAaBKH» - KOMIUIEKCA, 00pa30BaHHO-
ro panee kapoaMuIOM M H-TapaUHOBBIM YTJIEBOJIOPOIOM.

JKCIEePUMEHTAIbHAA YaCTh

PeakTHBBI: NCXOAHOE CBIPBE, KapOamMul, OKTaH, JUCTHIIIMPOBAaHHAs BOJA.

B Tpexropayio koi0y, CHaOKEHHYIO TEPMOMETPOM, MEXaHUUYECKOH MeIIankoil mo-
mematoT 10 r. mapaduHa, Tyna e Ipu SHEPrUYHOM nepememnBanuu S0 M okraHa, 15 1. Kap-
Oamuaa u 3arem 18 mi nuctummpoBaHHoW Boasl. [Ipu 70 °c IIPOBOJSAT UHTEHCUBHOE IIepe-
MeniMBaHue B TeueHue 30 MUHYT.

Ilo ucreueHnn BpeMEeHHU MOJYUYEHHYIO CMECh IIEPEIUBAIOT B CTAKaH U MOMELIAIOT B 3K-
CHUKaTOp, HAIlIOJHEHHBIA XOJOAHOM BOJOM CO JBIOM, Ul OXJaxaeHus. [Io Mepe moHMkKeHus
TEeMIIepaTyphl IPOUCXOUT BbIIIaJIEHUE OEI0r0 CMETaHOOOPAa3HOro OcaIKa.

[locne conepxuMoe cTakaHa MEPENUBAIOT B JIEIUTEIbHYIO BOPOHKY U CIMBAIOT HUXK-
HUM npo3pausblii cioi. [IpoBonaar npomeiBaHuE BOAOH 2 pasa.

Ocrapmumiics O6enblii 0CaJ0K 3aTUBAIOT TOPSYEH TUCTHIUIMPOBAHHON BOJION /10 €0 pac-
TBOPEHHS M pacciiauBaHus Ha 2 ciosi. HwkHuUi ciiol ciuBaeTcs mpu MOMOIIM JeTUTEIbHOM
BOPOHKH.

Bepxuuii cioit puibTpyloT Ha BaKyyMHOU ycTtaHOBKe. [lomydeHHbIH GUIBTpaT OXJIax-
JAI0T U OIPENEISAIOT €ro Maccy.

Jlaboparopuag padora Neb «[Tupoan3 yriaeBoaopoIoBy

Llens paboTsl: Halimu cocmas cbipvsi, npu KOMOPOM 8bIX00 HCUOKUX NPOOYKMOE MAKCU-
Manem.

VYcranoBka (puc. 1) BkitodaeT B ce0s cieayronue npuoopsl:

- 1 — nenuTenbHas BOpOHKA (MUTAaHHUE PEAKTOPA),

- 2 — Tepmomnapa,

- 3 — areKTporeyb st 000TrpeBa peKkTopa,

- 4 — XONOUIILHHUK,

- 5 — IpUEeMHUK,

- 6 — ra30cyYeTYHK,

- 7 — npubop noka3zaHus TeMIepaTypsbl,

- 8 — perymsrop Temneparypsl (JIATP),

- 9 — peakrop.
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Pucynok 1 — YcraHoBKa TEpMHUYECKOTO KPEKHHTA YTIIEBOIOPOJIOB.

BeinonHenue pa0doThI.

Tepmuueckuii yriaeBoIOPOAHOTO ChIPbs BEJCTCS HA YCTaHOBKE (pHC. 1) mpu Temmeparype
500 °C.

Ilepen HayayoM OmIbITa MPOBEPSIOT IMPABHIBHOCTh COOPKH, HAJCKHOCTh M I'€pPMETHY-
HOCTh BCEX COCJAMHEHUH yCcTaHOBKH. BKiTtouaroT anektponeus 3 miisi odorpesa peakropa. [locie
TOro Kak temneparypa B peaktope gocturder 500 °C, B X0JOIWIBHUK 4 MOJAIOT BOJIY. 3a/laH-
HYIO TEMIIEPATyPy B PEaKTOPE MOICPKUBAIOT C MMOMOIIIBIO TEPMOpETYIIsiTopa 8.

[TpUroTOBICHHYIO CMECh YIIIEBOAOPOIOB MOJAIOT B 103aTOp 1. MOMEHT Mo/1auu ChIPbS B
PEAKIIMOHHYIO 30HY IPUHUMAIOT 32 HaYaJlo OmbiTa. Bee skcrepruMeHThl HE0OXO0AUMO POBOAHUTH
MIPU MOCTOSIHHOM 00bEMHOI CKOPOCTH MOJa4M YIIIEBOJOPOJHOTO ChIPhs (BpEMsI UCTEUEHHUS ChI-
pbs 30-35 mun).

[To oxoHuaHuu ombiTa (PUKCUPYIOT 0OBEM ra30B MPOLISAIINX Yepe3 ra3oBble yachkl 6 U
Maccy Kuakoi (aszpl. COCTaBISIOT MaTepHaNbHBIN OallaHC MPollecca, PACCUYUTHIBAIOT BHIXOJ Ta-
3000pa3HbIX MPOAYKTOB Mupoin3a. CpaBHUBAIOT 3HAYEHUS BHIXOZA Ta3000pa3HbBIX MPOAYKTOB,
HAUXYALIUN pe3ylbTaT OTOPACHIBAIOT M PACCUMTHIBAIOT HOBBIM COCTaB CMECH YIJIEBOJIOPOIOB.
DKCTHepUMEHTHI TPOBOASAT MOKa He OyJeT JOCTUTHYTO MpeesibHOE 3HaueHHEe BBIXOJa razo00-
pa3HbIX MPOAYKTOB, MOCIE YXYAIICHHS MTOKa3aTens mpolecca paboTy mpeKkpamiaroT.

Odopmrnenue pe3yabTaToB

CocTaBngroT MaTepHalbHBIN OanaHc mpolecca MUpoIn3a:

1. PaccunTthIBaloT Maccy moJaHHOTO CHIPbS

Mcm=Vem:Pem,
rae Vem, Pecm - 00beM (MIT) ¥ MIIOTHOCTH (T/MJI) yriaeBogopoaHoi cmecu. [11oTHOCTH
CMECH PacCUUTHIBAIOT 1O hopMyIe

pc.uecu = ‘xl .pl +x2 'pZ +‘x3 .p3’
X1, X2, X3'O6'BCMHBIC IMPOLCHTBI COOTBCTCTBCHHO I'CKCaHa, H3O0IIPCHA, 66H30ﬂa, %06,
pl '.pZ y p3 - IJIOTHOCTU COOTBCTCTBCHHO I'CKCaHa, U30IIpCHA, 6eH3OHa, r/MH.

2. PaccuutbeiBarot Maccy r33006pa3HLIX IMMPOAYKTOB IMMUPOJIN3a, YCIIOBHO CHUTAA, YTO
B OCHOBHOM OHH COACPIKAT 3TUJICH
\
m2a3 - om
V

rre V - o0beM ra3000pa3HbIX MPOAYKTOB IO Ta30CYETUHKY, J; Vyy - MOJSPHBIA 00beM
rasa Mpu HOPMaJIbHBIX YCIOBUAX; Vyy =22,4 51/MoIb; My, - MOJIIpHAs Macca dTuiieHa, My, =28
T/MOJTb.
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3. Maccy KMAKUX DIPOAYKTOB HAaXOAAT IIO PA3HOCTHM MacC CyXOro INpHEMHU-
Ka U IPUEMHUKA C KHUIKOU (hpakiuei.
4. PaccunThIBalOT Maccy KOKca, OTJIOKEHHOTO BHYTPU PEAKTOpa
mKOKC:mCM-mFaS-mM(I/IZL
Pesynbratsl 3aHOCAT B Tabmuiy 1.
Tabnuua 1. - MarepuanbHblii 0aiaHC mpolecca MUpoIn3a

IIpuxon, r Pacxon, r

1. YrnepoaHoe cbipbe

1. XXunxue npoayKThl IUPOIN3a
B TOM YHCIIE A POIYK P

2. T'a3000pa3Hble MPOAYKTHI IH-

rexcad
HU30IIPEH posisa

P 3. Kokc
OeH3oI

m
PaccunThIBaIOT BBIXO KUAKHX IpoaykToB: 77 = —=-100%.
m

Cv.

JlabopaTtopHas padora Ne6 «TepMUdYEeCKUN KPEKUHIY
a) Annapamypa, peakmugvl U Mamepuaivl
. nabopaTopHas ycTaHOBKA TEPMUYECKOTO KPEKMHTa HEMPEPBIBHOTO ACHCTBUS (PHUCY-

HOK 14);
"  TeXHHYECKUE BECHI;
L i &

"  [OMIOTHUTEIBLHOE Maco (COJsp);

"  ucciexyeMoe chipbe (TYIpoH).

0) I[Iposeoenue sxcnepumenma

YcIil0BHS IPOBEJICHUS OIBITa B OCHOBHOM 3aBHCST OT KAa4eCTBa CBIPhS: YEM JIETYE ChIPhE,
TEM BBIIIIe TEMIIEpaTypa Ha BBIXOJE U3 PeaKTOpa; MPOJAOKUTEIHHOCTh OMBITA TAKKE 3aBUCUT OT
CBIPBS, TaK KaK OMpeAeNsieTcs TIyOMHON ero pa3ioKeHUsl WM BBIXOJOM rasza (B % OT ChIpbs).
Pexum nmabopaTopHON YCTaHOBKHM YCTaHABIMBAIOT JUISI KaKJIOTO BHJIA CHIPbSl OJHOBPEMEHHOMU
PEryIupoOBKON TeMIIepaTyphl B peakTope, NaBIeHHUS Ha BBIXOJIE U3 HETO U MPOU3BOAUTEIHLHOCTH
CBIpBEBOTO Hacoca. IIpu ycTaHOBHBIIEMCS peXUME YCTaHOBKHM — IMOCTOSHHBIX TeMIepaType,
JABJICHUH M TIPOU3BOJUTEILHOCTH CHIPHEBOTO HACOCA — CKOPOCTh Ta3000pazoBaHus (T. €. 00beM
ra3a, BBIIEJSIONIEroCs B €MHUIY BpEMEHH, HallpuMep B 1 MUH) TOXe MOCTOSIHHA, TOATOMY TTy-
OMHY KPEeKHHTa MOKHO KOHTPOJIUPOBATH IO BHIXOJTy Ta3a.

Bo Bpems moAroToBKH ammapaTypbl K OMBITY BKIIOYAIOT IEKTPOOOOTPEB BHAYANIe PEaKTO-
pa, a 3aTeM nojaorpesatens. [[pueMHUKOB JUTsl AUCTUILIATA CIEAYET MPUTOTOBUTH ABA, OJUH IS
PEKHUMHOTO Tpodera, Ipyroi — st cbopa IUCTUILIATA BO BPEMS ITyCKOBOTO MEPHOJIA; €0 MOXK-
HO He B3BeluBaTh. [lepen Ha4aIOM OMbITa K XONOIUIBHUKY MPUCOSAUHSIIOT TOJIBKO MTPUEMHHUK
(HeB3BEIIICHHBIN) U Ta30BbIe Yachl. ChIphe 3ATMBAIOT B MEPHBIN IIIUHIP €MKOCTHIO 3 I, OTKYyJa
€ro MoIaloT K HAcoCy.
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K 203066im

1 — ceipBeBoOlt Hacoc; 2 — TPYOUATHII TOIOTPEBATENE;
3 — peaxTop; 4 — peOyKIIMOHHBIA BEHTHIIb; 5 — XOJIOIUIBHIIK;
6 — mpuemHuK; 7 — abcopoep
Pucynok 14 — Cxema mpoTo4HOi 1a00paTOpHON YCTAHOBKM TEPMUUYECKOTO KPEKUHTA MO/ JaB-
JIEHUEM

Korna temneparypa B peaktope nocturuet 350 — 400 °C, myckaroT HacoC U HAYMHAIOT T0-
JIaBaTh ChIpbE Yepe3 MOJ0TrpeBaTENb B peakTop. OTperyaupoBaB NOCTOSHHYIO CKOPOCTh MOJa4u
ceipbs (0T 400 1o 500 Mi1/4), mOCTENIEHHO JAOBOAAT TEMIIEpaTypy A0 3aJaHHON U OJTHOBPEMEHHO
MOBBIIIAIOT JaBJICHUE ITPU ITOMOIIH PEIYKIIMOHHOTO BEHTWIIA. TeMIiepaTypy B peakTope peryiu-
pytoT nipu nomoiu JIATPoB, a Takke yBeanunBasi Uiu yMEHbIIas I0/1a4y ChIpbs B peaktop. Ta-
KUM 00pa3oM, COBMECTHOI perylInpoBKOil TeMIepaTypbl, 1aBICHUS U TOJIaYH ChIPbsl YCTaHABIIH-
BaloT TpeOyeMyro IIyOMHY KpPEKHHIa M0 COOTHOILEHUIO MPOU3BOIUTEIBHOCTH U BBIXOJA ra3a —
YCTAaHOBKY «BBIBOAAT Ha pexuM». [IpogomKuTebHOCTh 3TOTO MEPUOAA 3aBUCUT OT MPAKTHUYE-
CKHMX HaBBIKOB M TP HOPMAJIbHBIX YCIOBUAX COCTaBIsiE€T OKoJo 2 4. [Tocne Toro kak JOCTUTHY-
ThI 3aJJaHHBIE YCJIOBHS OMNbITAa U PEXKUM YCTAHOBIIEH, MEHSIOT MPUEMHUK Il AUCTHILIATA Ha
Ipyroil (B3BEIIEHHBIN) U MpUcoeuHsI0T abcopbep. Eciau Tpebyercs mpoBecTy aHalu3 rasa, TO
MeEX]ly Ta30BBIMU YacaMu U abcopOepoM yCTaHABIUBAIOT ra30MeTp g 0TOOpa rasa.

Pe3ynbTatel onbiTa 3aMuCcHIBAIOT MO (hopMe, MpeCTaBIeHHOH B Tabuie 1 u 2:

Tabnuma 1 — @opma 3anucu pe3ynbTaToB YKCIEPUMEHTA

KPEKIHT . ...t (HauMEHOBaHHE CHIPbS)

VcnoBus omneiTa
TeMIeparypa, O e,
maBiieHre, MITa..........ooooiiiii
CpeIHsISI TPOM3BOIUTEIHHOCTS HACOCA, JI/MHUH.......
IIpo10IKUTENBEHOCTD OMbITAa IPU YCTAHOBUBLIEMCSI PEXKHME,

TTpOIIYIIEHO CBIPBS, T (T) .. vveeininineieeneneiineineennene
MaccCa MIPUEMHHIKA, T...eueueneneenenenenenenenennenenenenenns
C KPCKHHT-TIPOIYKTOM. ... eeetenenenennanenenenenennne
10764 10) o J PP
Macca KPEKHHT TPOIYKTA, T..enenereneneneneneneaenenenn
Macca a0COPOEPA, T..euvneneeeitinininieeiei et
TIOCIIC OTIBITA. . e et eteeenenene e eteteneneneeenaenenenenans
b1 (0301113 v: ISP
IIprpocT MACCHI A0COPOCHTA, T....ueueneneeeeneneninenannns
[ToKa3aHMS TA30BBIX YACOB, Jl...cueuenereneninenenenanenenn
TIOCIIC OTIBITA. . e et eteeenenene e eteteneneneeenaenenenenans
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Tabmuua 2 — @opma 3aucH pe3ynbTaToOB IKCIEPUMEHTA

0
Temneparypa, C o = s
o \ < < -
s | g g & g = e =
= g = = m :NE 50
B 2 | § 2g| 2| o238 2 E
pems 2 Qs = © 9] = g O T T
g e HE =Y =25 v g
S & Q4 > o o'X g 9
X (=} 5 ) E & 2 =
s | 3 ° = < >
m m M m =
Hauano omneita
q MUH
Yepes
q MUH
q MUH
q MHH

Komner onrita

q MUH
Cpeanue naHHbIe MPO-
Oera

[TpoaOmKUTENBLHOCTD OMBITA IIPU YCTAaHOBUBIIEMCS pexume oT 2 10 4 4. C MOMEHTa cMe-
HBI IPUEMHUKA M B TEYCHUE BCETO OINbBITAa 3aMUCBHIBAIOT TEMIEpaTypy, JaBI€HUE U CKOPOCTH I10-
Jlauu CBHIPhsSI TIO TpHUBeAEeHHOU BbIIe (popme. [lepen mpekpameHreM OMbITa BBIKIIOYAIOT JJICK-
TPOOOOTpeB, BHOBh MEHSIOT IMIPHUEMHUK (Ha TEPBBI, UCIIOJIb30BaHHBIN B MIEPUOJ MTyCKa), OTKIIIO-
qaroT abcopbep M QUKCHPYIOT BpeMsi OKOHYAHHUS OIBITa M IMOKa3aHMs Ta30BbIX yacoB. [lomauy
CBIPBsI IPEKpAIAIOT, KOria Temieparypa B peakrope cHusutcst 10 300 — 320°C; Bo Bpemsi cHU-
KEHHS TEMIIepaTyphl MOCTENEHHO OTKPBIBAIOT PEIyKIIMOHHBIN BEHTUIIb, CHHU)KAsl TAKUM 00pa3oM
JIaBJIEHUE B PEAKTOPE J10 ATMOCHEPHOTO.

8) Obpabomka pe3y1bmamos

Kunkue mpomayKTHl KPEKHHTa, MOJYYEHHBIE CMEIICHHEM IUCTHIUIATa M3 TPHEMHHUKA C
IPOAYKTOM, HoJBeprawT pasroHke. Kpexkunr-Oensun orouparor 1o 200°C, 3aTem, OTTOHSIOT
npoMexyrounyto gpakmuio 200-350°C, KOTOpYIO Ha MPOMBIIINICHHOW YCTAHOBKE HAMPABJISIOT B
neyb riIy0oKoro KpekuHra. ATMOocepHyro pa3roHKy BeayT npumepHo Ao 250°C B mapax, mociie
ATOTO KOJOY OXJaXMAIOT M JabHEHINYI0 pa3rOHKY BEIyT B BaKkyyme. TakuMm oOpa3om, marte-
pHUaTbHBIN OanaHC pa3rOHKU JAaeT BbIXOJ OE€H3MHA, TPOMEXKYTOUHOU (ppakiuu u ocrarka. [Tomy-
YEHHBIE BBIXOJIbI IEPECUUTHIBAIOT HA 3aTrPY3KY.

OO0muit MaTepUalIbHBINA OaIaHC OMBITa MPECTABISAIOT B TabmuIe 3.

Tabnuia 3 — OO0t MaTepralIbHBINA OaaHC

Brixon

Bssro %

: (macc.)
103 10) TP 100
BOTO. .ttt 100
TIOMYUCHO . ...ttt e,
L a3,
Bersun 10 200 OC............
Opakrmst 200 — 350 °C....o
KPEKHUHT — OCTATOK. ... .veittieii e ee e
TIOTEPH. .t
2] ¥ o T PO 100

JlaboparopHas pabota No7 Karanutuueckuit KpeKUHT
a) Annapamypa, peakmugvl u Mamepuaiv
* tabopaTopHas yCTAHOBKA KaTATUTUYECKOTO KPeKUHTa (pPUCYHOK 16);
" JicCTIelyeMOe ChIPhE;
= karanmzaTtop (NaX-bKO).
0) I[Iposeoenue sxcnepumenma
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7 - XOJOOWIBHUK
Pucynoxk 16 — Cxema yCTaHOBKH KPEKHWHTa BHICOKOBSI3KUX MPOIYKTOB

1 - peakrop P-1; 2 - peaktop P-2; 3 - mitynep BBojia raza; 4 - kapMaH TEpPMOMAPHI; 5 - KpBIIIKa ; 6 - py0arika;
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[Ipouecc kaTaaTUTUUECKOrO KPEKUHTa MPOBOJUTCS] HA YCTAHOBKE CO CTAIllMOHAPHBIM CI0EM
KaTajau3aTopa, B KadecTBE KOTOPOro ObUI MCHOJb3yeTcs LeoauTHbIM kaTtanu3zatop NaX-BKO
(nacpimHast wioTHOCTH — 0,65 r/em’, cpenHmii muameTp dactuil — 2-4,5 M, popma rpaHyI SKCTpy-
JaT).

Peaktop P-1 npencrasnsier co00il HUIMHAPUYECKUN TOJICTOCTEHHBIN peakTop, CO CheMHON
KPBILIKOM, B KOTOPBIN 3arpy»Kaercs Chlpbe. 371eCh HEOOXOANUMO U3MEPAThH TEMIIEPATYpPY, I0ITOMY
B KPBILIKY BMOHTUPOBAH KapMaH JJIsl TEpMOINAphl, COETUHEHHONW C PETYISTOPOM TEMIEPaTyphl.
B peaktope npu yBennueHUH TeMIEpaTyphl ChIpbe, JECTPYKTUPYS, 00pa3yeT napbl, KOTOpbIE Ha-
MIPaBJISIOTCS BO BTOpOH peaktop P-2, mpencrapnsromnuii co0oi nmupoimsep, B KOTOPOM HaXOIHT-
csl kaTanuzarop. s ero akTuBalMy B MUPOJIM3EPE MOAEPKUBAETCA TIOCTOSIHHAS TeMIeparypa
450°C. Tak e 371eCh IPOUCXOAUT JAOMOITHUTENbHAS AECTPYKIH. Jlanee npo yKThl MOCTYNAIOT B
xonoamnbHUK T-1, 3aTem B mpuemauk E-1, npeacranstomuii co00il OTCTOMHUK JIJIst OTACIICHUS
Bozbl. [locie pazneneHus MpoayKT OTUIBTPOBBIBACTCS.

HeobOxonnMo yuuThIBaTh, 4TO Mapbl 00pa3yloTcs B CBOOOJHOM 00OBEME peakTopa; peKo-
MeHTyeMas 3arpy3ka peaktopa =~ 70%.

8) Onpedenenue 0CHOBHBIX PUUUECKUX CBOUCME NPOOYKMOE KAMANIUMUYECKO20 KpeKUH2d

1) OmnpeneneHue TemMrepaTypbl BCIBIIIKH

Onucanue annapama Taza
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Arnmnapar Tara ¢ 3aKpbITbIM THIJIEM JOJDKEH COCTOSITh U3: UCIIBITATEIBHOTO THUIJIS, KPbILI-
KM C 3alaJIOM M JKMIKOCTHOM Oanu. VcnbITaTenbHBINA TUTENb U3 JATYHU WM APYroro HepKa-
BEIOLLET0 METAJLIa TAKOM )K€ TEIUIONPOBOAHOCTH C pa3MepaMHU MPEACTaBIEH Ha pucyHke 17.
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Pucynok 17 - cnipITatenbHBINA TUTEID

Kpslmika npezacrasisier co0oil Kpyr U3 Hep:KaBerolLero mMeramia ¢ 000JKOM, BBICTYMAlO-
MM BHU3 IpUMEpPHO Ha 15,9 MM, co ckoib3sIIell 3aCIOHKON C HAKJIOHHBIM (pJIaHIIEM, B KOTO-
pBII BCTABJIEH XOMYTHKE TEPMOMETPOM JAJISl TUTJIS U YCTPOHCTBOM, KOTOPOE OJHOBPEMEHHO OT-
KPBIBAET 3aCJIOHKY U OIyCKAET UCTOUHUK BOCILIIAMEHEHMS.

O0010K HOKEH MpUJIeraTh K MaHXeTe >KUIKOCTHOW O6aHu ¢ 3a3opoM He Oozee 0,4 MM u
JIOJDKEH OBbITh Bpe3aH TakK, YTOOBI IUIOTHO NMPMXKUMATh KPBIIIKY K BEpXHEH 4acTH TUIJIA, KOTAA
nociaenHuil HaxoauTcs B OaHe. Ecnu nanHoe TpeOGoBaHHME HE BBINOJIHACTCS, TO BEPTHKAIBHOE
HOJIOKEHHUE TUIJIS B 0aHe JJOJKHO OBITh COOTBETCTBYIOIIMM 00Pa30M OTPEryJMpOBaHO, HANPH-
Mep MOMEIlEHUEM TOHKOI'O KOJIbIa MeTajlia o (yiaHel TUIJIS.

3acioHKa J0JKHA ObITh TaKUX pa3Mepa U (opMbl, 4TOOBI OHA MOTJa 3aKpbIBaTh TPU OT-
BEPCTHUS B KPBIIIKE B 3aKPHITOM IOJIOKEHUH M OTKPBIBATH UX MOJHOCTHIO B OTKPHITOM IOJIOXKe-
HuK. PopcyHka (COIuIo) 3amana J0JKHA COOTBETCTBOBATh pa3Mepam, IPUBEICHHBIM B TaOJIHIIE
Al.1. 3anan 1omKeH OBITh CKOHCTPYMPOBAH U U3TOTOBJIEH TaK, YTOOBI MPU OTKPBITUU 3aCIOHKH
HaKOHEYHMK oIyckajcs npumepHo Ha 2 MM (0,08 mroiima) mpaBee 1O FOPH3OHTANIM OT LIEHTpa
CPEIHEro OTBEPCTHUS KPBIMLKU (pUCYHOK 17). 3aman ycTaHaBIMBAETCs MPHU ATOM MPHOIU3UTENb-
HO B IIeHTpe oTBepcTHs. [110CKOCTh HMXKHEH CTOPOHBI KPBIILIKK J0JKHA OBITh TOCEpEeANHE Ha-
KOHEYHHKa 3araja, KOrja OH IMOJHOCTbHIO OMYyILEH B OTBEPCTHE.

®drnaHen A7 XOMyTa ¢ TEPMOMETPOM JOJKEH ObITh PACHOJIOKEH MO YIJIOM, YTOObI o0ec-
NeYnBaTh pa3MELICHUE pe3epByapa TepMOMETpa MO TOPU3OHTAIN MPUOIHU3UTENBHO B LIEHTpE
THUTJIS.

XKunxoctHast 6aHs 1O0HKHA ObITh B OCHOBHOM YacTH KOHCTPYKIIMM U3TOTOBJIEHA U3 JAaTyHHU,
MeIU WIH Jpyroro HEKOppoaupymoouero Merauia. [IpuMeHsoT TOHKUN JTUCTOBOM MeTal ToJ-
muHoi npumepHo 0,812 mm (Ne 20B&S). Ilpu xenanuu, 6aHs MOKeT ObITh OOIIMTA TEIIOU30-
JUPYIOUIUM MaTepHalioM il OOJIETYeHHs! peryIMpOBaHUs TEMIIEPATYPHI.

HarpeBarenp mo0oro Tuma (37€KTpUYECKUN, ra30BbIi, CIUPTOBOM M T.X.), CIIOCOOHBIM
HOJ/IEP)KUBATh TeMmmeparypy. PekoMeHayercsi BHEIIHUN 3JeKTpooborpeBareib ¢ TpaHchopma-
TOPOM.

Jist a1eKTpooborpeBa MOXKET ObITh MCIOJIB30BaH OO0 THUI MOJACTaBKH. J{J1s1 CIUPTOBOI
JIAMITbI T Ta30BOM TOPENIKM, JUIs 3alIUThHI INIAMEHH OT MIOTOKOB BO3/yXa, TpeOyeTcs MOICTaBKa
(ecnu UCTIBITAHUSA HE MOTYT IPOBOJUTHCS B IOMEIIEHUH 0€3 CKBO3HSIKOB).
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1 - HaKOHEYHHK TOPEJKH; 2 - OyCHHA [T PETYINPOBKU pa3Mepa INIaMeHH; 3 - PeTyJITOp BEINIUHBI IUIAMEHH; 4 -
Kamepa JUisl TOIUTHBA

Pucynok 18 - Cedyenue ®UAKOCTHOIM OaHU U HCTIBITATENILHOTO TUIJIS (PYYHAs ammaparypa)

IIposedenue ucnvimanus (pyunoi memod). Ilomemarot (50 £ 0,5) oM’ oOpasia B TUTEIIb,
UCIIONB3YS TPaAyUpOBAaHHBIM IMUIMHAP M U30eras CMayuBaHUsSl TUTIIA HaJ BEPXHUM YPOBHEM
xuakoctu. [Ipu HeoOxoauMOCTH U 00pasell, U TpaayHpOBaHHBIA LIUIUHAP MPEABAPUTEIHHO OX-
JaXIAIOT TaK, YTOOBI TeMIiepaTypa o0pasia mpu u3MepeHuu ero oorema onta (27 + 5) °C unun
He MeHee yeM Ha 10 °C Hike 0XKHJ1aeMoil TeMIepaTypbl BCIBIIIKYA B 3aBUCUMOCTH OT TOTO, Ka-
Kasg TemrepaTypa Huxe. BaxHo, uToObl ipu niepeHoce oOpa3iia U3 KOHTEHHepa B HWINHIAP U U3
HWIMHJIPA B UCIIBITATEIbHBIA TUTENIb TEMIIEpATypy oOpa3iia moaaep>KuBail He MeHee ueM Ha 10
°C HIXE 0XKHUAAEMOH TeMIepaTyphl BCIBIIIKU. Pa3pyinaroT BO3AYIIHbIE My3bIPHKH Ha MOBEPX-
HOCTU O0pa3IOB, HCIOIb3ysd KOHUYMK HOXKa WM JIpyroe mojaxojsiiee ycTpoicto. [Ipotupator
BHYTPEHHIOIO MTOBEPXHOCTH KPBIIIKH YUCTOW BIUTHIBAIONICH TKAaHbIO, MOAOOHON Oymare, 3aTeM
MOMEIIAIOT KPBIIIKY C YCTPOMCTBOM IS M3MEPEHUs TEMITEpaTypbl Ha 000/10K OaHH.

[TompkuraroT 3anai, peryaupys ero no pasmepy mabiaoHa (OycHHbI) Ha Kpbllike. MaHumy-
JHUPYIOT CO CKOJb3SIIEH 3aCIOHKOM Ha KpBILIKE TAKUM 00pa3oM, YTOObI BBECTH 3aral B IapOBOE
IPOCTPAHCTBO THUIJISL M Cpa3y K€ CHOBA MEPEBECTH ero BBepX. Bpewms, 3aTpaunBaemMoe Ha BCIO
3Ty Omepaluio, J0HKHO ObITh He OoJiee 1 ¢, mpu 3TOM BBEICHHUE U MOIBEM IIJIAMEHH 3ariana mpo-
BOJIAT Uepe3 pPaBHbIE MPOMEXKYTKU BpeMeHH. 30eratoT 1r00bIX phIBKOB MPU OMYCKAaHUU U MOI-
HATUY 3anana. Ecnu Bemblka HaOmoaaeTcsl B Hauasie paboThl anmnapara, IpeKpamaroT UCITbITa-
HUe, a pe3y/IbTaT He YUUTHIBaIOT. B 3TOM ciydyae HOBBIN 00pasel 10KeH ObITh JOMOJTHUTEIBHO
oXJIaXx/ieH 10 TeMnepaTypbl Ha 10 °C HIbke HCXOJHOU TeMIiepaTypsl 00pasia.

[Tpu ncnonb3oBaHMU 3amana cOOIIOAAI0T OCTOPOXKHOCTh, TaK KakK €CJIM IJjaMs MOTacHeT,
OHO HE 3aXOKeT o0pasell, a ras, NOCTYNUBIIMKA B NMapoOBOE MPOCTPAHCTBO, MOXKET UCKAa3UTh pe-
3ynbTat. [ToaToMy, eciu miams NpexIeBpEMEHHO TaCHET, UCTIBITAHNE PEKPAIatoT, a pe3yabTar
HE YYUTHIBAIOT.

2) Onpenenenue BI3KOCTH

Yempoiicmeo u NPUHYUN pabomoi suUcKo3umMempa BIDK-2
Buckozumerp xanwnisipuslii BIDK-2 - npu6op B Bune U-o6pa3noii TpyOku, KoseHo (1) cnasiHo ¢
KanmwusipoM (7). 3Mepenune BA3KOCTH BUCKO3UMETPOM OCHOBAHO Ha ONPEECHUH BPEMEHH, 3
KOTOPOE ONpeeNeHHbII 00beM KUAKOCTH UCTEUET Yepe3 Karmusuisp.

Ilopaodox pabomulr. ]J1ns omnpeneneHus BpeMEHH TeueHHs Ha OTBOAHYIO TpYyOKy (3) Haze-
BAIOT PE3MHOBYIO0 TPYyOKy. [ToToMm, 3akaB KojeHO (2) BUCKO3UMETP MEPEBOPAUYMBAIOT U IMOTPY-
XaroT KoJieHo (1) B pe3epByap ¢ )KUIKOCTHIO. JKHIKOCTh 3acachIBAIOT (MIPH MOMOIIX TPYIIN JTHO0
Hacoca) 10 OTMETKU My, TIpH 3TOM B )KHMJKOCTH HE JOJKHBI 00pa30BBIBATHCS My3bIPbKH BO3/AY-
xa.
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Pucynok 19 — Buckozumetp BITXK-2

B MoMmeHT, Korja >KHIKOCTh JOCTUTAaeT OTMETKH Mp, mpuOop BbI-
HUMAIOT U3 COCyJa U Cpa3y K€ MEePEeBOPAaYMBAIOT B UCXOJHOE IOJIOXKE-
Hue. CHUMaIOT ¢ KojeHa (1) JUIIHIO XKUIKOCTh M HAJEBAIOT HA HETO
PE3UHOBYIO TPYOKY. 3aTeM BUCKO3MMETP MOMEIIAIOT B TEPMOCTAT TaKUM
o0pa3om, 4yToOBI pacmupenue (5) HaXOAUIOCh HIKE YeM YPOBEHb KHJI-
KOCTH B TepMmocTare. BwiaepkuBaioT B TepMoctare Oosbiie 15 MuUHYT
IIpU 3alaHHOM TeMIEepaType U MOTOM 3acachIBalOT JKUIAKOCTb B KOJIEHO
110 ypoBHS 01HOM Tpetu pacumpenus (5). CoobmaroT koneHo (1) ¢ atmo-
cdepoii U yCTaHAaBIMBAIOT BPEMsI CHU)KEHUSI YPOBHS MEHHUCKA OT OTMETKH
M; bi(e) OTMETKH M.
Bsskocts onpenenstor mo ¢opmyie, Mo CpeaHeMYy BPEMEHHU MCTEUYEHUS
XKHUJKOCTHU (M3 HECKOJIBKUX U3MEPEHU).

3) OnpenesneHne MIOTHOCTH

Apeomemp obweeo naznavenus AOH-1. Apeomerp AOH-1 npeana3HaveH s U3MEpEHUS
IUIOTHOCTH U KOHUEHTPALIUY BELIECTB B IBYXKOMIIOHEHTHBIX PACTBOPAX Pa3IMYHbIX KUAKOCTEH,
HaIpUMep: U3MEpPEHHE IIIOTHOCTH KOMIIOHEHTOB AMAJIH.

Apeomerp AOH-1 npencrasisier co0oii CTEKISIHHYIO TPYOKY, pacIMpeHHAsT HIKHSS 9acTh
KOTOPOM 3arojiHeHa 0aJIaCTOM - YUCTOM CYyXOM METAJTMYECKOM APOObI0, 3AJIUTON CIIOEM CMO-
Jbl, Cyprydya WM JPYroro CBSI3bIBAIOIIETO BEIIECTBA - C TEMIEPAaTypoW IUIABICHMSI HE HIXKE
+80°C. lnana3zoH u3MepeHus MIOTHOCTH XuaKocT coctasiisget ot 700 mo 1840 Kkr/M°, LeHa 1e-
JICHHS! MKambl 1 Kr/M°, BBICOTA HYDKHEH YacTH npum. 80 mm, quamerp 17-19 mm, BbicoTa Bepx-
Hell yacTu npuM. 85 MM, nuamerp 5-6 MM. Apeomerpsl obuiero HazHaueHuss AOH-1 Bobimycka-
I0TCSI TAKKE B BUJE Habopa u3 19 npeameTos.

Ha Bepxneil (y3Koi) yacTu apeoMeTpa HaHECEHa IIKajia, IPaJyMpOBaHHAs B €IMHHIIAX
IUIOTHOCTHU WJIM B MPOLIEHTAaX, B 3aBUCUMOCTH OT Ha3HAUEHUS apeoMeTpa.

Uem MeHblIE TUIOTHOCTh KHUJAKOCTH, TEM IIy0)Ke MOTPYKAETCs B HEE apeoOMETp, 0ITOMY
BEpPXHHUE JIEJICHMSI IIKaJIbl COOTBETCTBYIOT HaWMEHBIIEH, a HIDKHHUE - HauOOJIbIIEH MIOTHOCTH.
[ToxazaHus OTCUUTHIBAIOTCS 110 HPKHEMY MEHUCKY.

IIpogedenue ucnvimanusa. IlomemaroT obOpasel, Temmeparypa KOTOPOTO COOTBETCTBYET
TEeMIEpaType MPOBEJIECHUSI UCIBITAHUS, B YMCTHIN LHWIMHJIpP JJI1 apeoMeTpa C yCTaHOBMBILEHCS
TeMIepaTrypoi, usbderas pasOpbI3ruBaHus HEPTEIPOAYKTA U MOMAJaHUS My3bIPHKOB BO3/yXa, a
TaK)Ke CBOJISI K MUHUMYMY HCIIapEHHE KOMIIOHEHTOB JIETYYUX MPOIYKTOB, UMEIOLIUX Oosiee HU3-
KYIO TEMIIepaTypy KUIICHHUSI.

VY nangroT my3slpbKH, cOOpaBIIMecs Ha MOBEPXHOCTH 00paslia, mpUKacasch K HUIM YUCTOU
¢uIbTpOBAILHON OymMaroi.

[TomemaroT HUANHAP C 0OPA3OM B BEPTUKAJIBLHOM MOJOKEHUU B MECTE, Iie HET LUPKY-
JSIUYU BO3JlyXa U B KOTOPOM TeMIIepaTypa OKpYyXKarollei cpe/bl B MPoLecce MPOBEIEHUS UCIIbI-
TaHUs He u3MeHsiercsa 6osee yeM Ha 2 °C. Ecnu ucnbiTanre NpoBOJAT IPU TEMIIepaTypax, OTJIH-
YaloIIMXCs OT TeMIIepaTypbl OKpyXkatouiei cpeabl bonee yem Ha 2 °C, He00X0IMMO HCIIONIb30-
BaTh TEPMOCTAT I UCKIIIOUEHUS YpE3MEPHBIX U3MEHEHHUI TeMIlepaTyphbl.

[TorpyxarT apeoMeTp B KHUAKOCTb U OCBOOOXKJAIOT €ro, 4YTOObI OH MPUIIIET B PaBHOBECHE.
N30eraroT cMaunMBaHUs CTEPIKHS apeOMeTpa Ha y4acTKe BBIIIE YPOBHS, HA KOTOPOM OH CBOOOJHO
iaBaeT. HabGmrogaroT 3a ¢popMoil MeHUCKa, KOTja apeoMeTp B pe3yJibTaTe HaJAaBJIMBAHUS OIyC-
Kaercs Ha | uiam 2 MM HHMJKE YPOBHSI PaBHOBECHS, a 3aT€M BO3BPAILlAETCsl B HCXO/IHOE PABHOBEC-
Hoe nosoxkenue. Ecnu ¢popma MeHHCKa U3MEHSETCs, YUCTAT cTepKeHb apeoMeTpa. [loBTopstoT
9TH JIEHCTBUS 0 TeX MOop, MoKa (popmMa MEHHCKa He Oy/IeT 0CTaBaThCs MOCTOSHHOM.

[Ipu ucnbpITaHUAX HEMPO3PauHbIX BA3KUX KUIAKOCTEW 00ecrneduBarOT MEUIEHHOE MOTpy-
’KEHUE apeoMeTpa B JKUAKOCTb.

[Tpy ucnpITaHUAX NMPO3PAvYHBIX MANOBSA3KHMX JKUAKOCTEW HAJaBJIMBAIOT HA apeoOMETp Tak,
YTOOBI OH MOTPY3UJICS B KHUJIKOCTh MPUOIM3UTENBHO HA JBa JEJIEHHs, a 3aTeM OTIIyCKAlOT €ro.
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BepxHsisi 4acTh CTEpXKHs apeoMeTpa, HaXOIAIIascs BBIIIE YPOBHS JKUAKOCTH, JODKHA OBITH CY-
XOM, NOCKOJIbKY HAJIMYHME HA HEH KUIKOCTH BIUSAET HA CYUUTHIBAEMBIE [TOKA3aHHUS.

ApeomeTp NpUBOIAT B MEIJICHHOE BpAIllEHUE TaK, YTOObI OH CBOOOIHO IJIaBajl BAAIH OT
cTeHOK nuianHapa. Creayer moaoxkaaTh, IOKa apeoMeTp NMPUMET COCTOSTHHE TOKOs, a Bce oOpa-
30BaBILUECS My3BIPHKU BO3/lyXa BBIMAYT Ha MOBEPXHOCTh. Y NAISIOT MYy3bIPbKU C MOBEPXHOCTU
nepe] CYNThIBAHUEM ITOKa3aHUM.

Korna apeomeTp ocranaBimBaeTcs, CBOOOIHO IUIaBasi BAAIM OT CTEHOK IMJIUHAPA, CUUTHI-
BaIOT €ro MOKa3aHue Ha IIKaje, OKPYIJIsis MOoCIeaHee o Ommkaiiel 1/5 neneHus mKasl.

IIpy ucnpITaHMAX NPO3pAuHBIX >KUIKOCTEH 3alMCHIBAIOT MOKAa3aHUE apeoMeTpa B TOM
MECTE €ro HIKalbl, [JIe OCHOBHAsI IOBEPXHOCTh KUAKOCTU IE€peceKaeT LIKaly, pacrnoiaras ypo-
BEHb IJ1a3 HECKOJIbKO HUYKE YPOBHS KHUJIKOCTU M MEIJIEHHO IIOJHUMAs €ro, [1I0Ka IOBEPXHOCTH,
CHavaJia BUAMMAs Kak J1e(hOpMUPOBAHHBII AJUTUIIC, HE CTAHET NPSAMOW JIMHUEH, MepeceKatomen
LIKaJly apeoMeTpa.

ITpu ucnpITaHUAX HENPO3PAYHBIX JKUIKOCTEW CHUMAIOT MOKAa3aHHUS B TOM MECTE ILKAaJIbl
apeoMeTpa, 10 KOTOPOro MOAHUMAETCS IOBEPXHOCTh UCIIBITYEMOT0 00pa3La, Py 3TOM YpOBEHb
IJ1a3 JIOJKEH HaXOJIUThCS HECKOJIBKO BBIIIE MJIOCKOCTH MIOBEPXHOCTH JKUKOCTH.

Cpasy ke nociue CUNThIBaHUSI MOKAa3aHUM 1IKaJIbl apEOMETPa OCTOPOKHO BHIHUMAIOT €0 U3
XKHUJIKOCTH U TEPEMEIIMBAIOT 00pa3ell B BEPTUKAJIHLHOM HAIPABICHHH TEPMOMETPOM. 3aIHCHI-
BalOT 3HAUYEHUE TEMIIEPATYphl UCTIBITYyeMOro o0pasua, okpyriss ero 1o 0,1 °C. Ecau 3ta Temie-
paTypa OTJIMYaeTcsi OT TEMIIepaTypbl, CAUTAaHHON B Hayalle UCHbITaHUN, Oosee yem Ha 0,5 °C,
MOBTOPSIIOT U3MEPEHUSI apEOMETPOM, a 3aT€M TEPMOMETPOM JI0 T€X MOp, [T0Ka TemrepaTypa He
cTaHeT ctabwibHOH B mpexaenax +/- 0,5 °C. Eciu temnepaTypa He CTAaHOBUTCS CTa0MIIbHOM, IO~
MEIIAIOT LUUIUNHAP JJI apeOMETpa U €ro COAEPKUMOE B TEPMOCTAT U MOCIEA0BATEIbHO OBTO-
PSIIOT BCe AEHCTBUS.

4) OnpeneneHue MOKa3aTels MPeIOMICHUs

Onucanue. IlpuHuun aeWcTBus pedpakToMeTpa OCHOBAH HA SBJICHUU MOJHOI'O BHYTPEH-
HEro OTpa)KeHHs IPU MPOXOXKACHUU CBETOM I'PaHUIIbI pa3zelie ABYX Cpell ¢ pa3HbIMU ITOKa3aTe-
JISIMU TIPEJIOMIIEHUS.

OCHOBHOI M3MEPUTENBHOMN IIKAJIOW SABJIAETCS IIKajla Nokasarens npenomiieHus. [lkama
OIpECNIEHUsI NPOLIEHTHOTO COAEP)KAHUSA CYXMX BEIECTB B pacTBOpax SBISETCS CIPAaBOYHOMN
(JIOTIOJIHUTENBHON ), KOTOPask KOHCTPYKTHUBHO JKECTKO NMPUBSA3aHA K OCHOBHOM IIKaJle B COOTBET-
crBuu ¢ Tadmuamu ['OCT 2862-90.

VI cTOYHMKOM CBETa MOXKET CIYKUTh THEBHOM CBET MJIU BXOJIALIUE B KOMIUIEKT OCBETUTEID
C MCTOYHUKOM IUTaHMS, IMUTAIOLIETrocs OT CETH NEePEMEHHOro Toka HampsbkeHueM (220+£22) B,
gacroTon 50-60 I'm.

g mpoBeneHusT U3MEPEHMM ITOKa3aTessl MPEIOMIICHHSI TBEPABIX TN MPUMEHSETCS UM-
MEpPCUOHHAs JKUIKOCTh (HAHOCUTCS Ha U3MEPUTEIbHYIO PU3MY, KyJla YCTaHABIUBAETCS TBEPIIOE
TENo):

- 1-6pomuadranus ¢ np =1,66... 115 BelecTBa ¢ MokazareyieM npesnomiieHus 1o 1,66;

- JUIs BEIIECTB C 0o0Jiee BHICOKMM IIOKA3aTeIeM - paCTBOP PTYTHO-HOANCTO-KaIMEBbIM ¢ np
=1,72.

W3mepenus mokasaTenedl MpeloMIIEHMs KUAKUX Ted (2-3 Kaljau HaHOCATCS Ha U3MEpH-
TEJIbHYIO MTPU3MY) ITPOBOJIAT:

- B IPOXOJIAILEM CBETE — IPO3PAYHBIX KUIKOCTEH;

- B OTPaKEHHOM CBETE — OKPAIIEHHBIX U MYTHBIX XKHUJAKOCTEH.

KoHCTpYKTHBHO pedpaKkTOMETp BBINOIHEH U B BHJIE METAIMYECKOTO KOpIyca, Ha KOTO-
POM 3aKperuieHbl pepakTOMETPHUUECKUIl OJI0K, 3€pKajio MOACBETKU, IPU3Mbl AMUYHM, HOHUYC,
OKYJISP.

5) [NocTpoeHune KPUBBIX Pa3TOHKU

KpuBast pasroHku — 370 rpaduk 3aBUCUMOCTH TeMIEepaTypbl KUMIEHUS U 00BEMHBIX JT0JIeH
BBIKUIIEBIICH HEPTH.

KpuBast pa3sroHKu MO3BOJISET ONPEIeTUTh KaueCTBEHHBINH cOCTaB He(TH.

Kaxnp1ii copT He(hTH XapakTepu3yeTcs CBOel COOCTBEHHOM KPUBOW PA3TOHKH.
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Cobwupatot ycraHoBky ansi neperonku (puc. 20). Bo B3BemeHHy0 K010y MOMEMAT OT-
¢GmIbTpOBaHHBIN HE(YTENPOAYKT U CHOBA B3BEUIMBAIOT JUIS ONPENEICHUSI MacChl HEPTETPOIYK-
ta. B ko10y momematot kumnenku. [Ipu mpocToil meperonke TepMOMETp CIIEAyeT MOMeNaTh TakK,
4yTOOBI BEPXHSS IpaHUIAa PTYTHOTO IAapHKa HaXOJIWJIACh HAa YPOBHE HMIKHETO Kpas OTBEPCTHUS
0TBOHOM TpyOku. Ilocie Toro, kKak ycTaHOBKA JJIsi IEPETOHKH MOJHOCTHIO cOOpaHa, MOJCTaB-
JSIFOT HarpeBaTeabHbIN npuoop. Kaxayo ¢ppakiuuio OTTOHAIOT B OTJACNIbHBIA TPUEMHHUK.

1-tepmomeTp, 2 — nutud wim pe3uHoBas my(dhra, 3 — Hacaaka Bropia,
4 — xonba Bropua, 5 — ciuB oxnaxzaromieit Bojbl, 6 — XOJIOAWIbHHUK,
7 — moada OXJIaKJIAroIIeH BOAbI, 8 — MPUEMHHK
Pucynok 20 — YcTaHoBKa /17151 IEPETOHKH
[lo oxoHUaHUU TNEPErOHKH, OCTHIBIIYIO KOJIOY B3BEUIMBAIOT JUIsl ONPEAEICHUS MAaccChl
KyOOBOTr0 OCTaTKa.
2) Obpabomxa pe3yibmamos
Kunkue mpoAyKTHl KPEKHHTa, MOJYYEHHBIE CMENICHWEM IUCTHIUIATA M3 TPHEMHHUKA C
MPOJIYKTOM ToJiBepraioT pasroHke. Kpekunr-o6ensun orouparot g0 200 °C, 3atem, OTTOHSIOT
npoMexyTounyto gpakuuio 200 - 350 °C, KOTOpYIO Ha POMBIIINIEHHON YCTaHOBKE HANpPaBIIsSIOT
B I1€4Yb MIyOOKOro KpekuHra. ATMoc(hepHyro pa3roHky BeayT npumepso g0 250 °C B mapax, mo-
CJI€ 3TOr0 KOJIOY OXJIaXJIAI0T U JaJIbHEUIITYI0 pa3roHKY BEIyT B BakyyMe. Takum oOpa3oM, maTte-
pUanTbHBIN OanaHC pa3rOHKU JAaeT BhIXOJ OE€H3MHA, TPOMEKYTOUHOUN (ppakiuu u ocrarka. [Tomy-
YEHHBIE BBIXOJbl MEPECUUTHIBAIOT Ha 3arpy3ky. OOumii marepuanbHblil OajaHC OMbITa Mpen-
CTaBJieH B TabmuIie 6.
Tabmuia 6 — O0mmii MaTepUaTbHBINA OaJTaHC

Bssto Brixon
r % (macc.)
(0 10) TP 100
BCOTO. ..ttt e 100
ITonyueno
a3,
Bersut 10 200 °C......... oo,
Opakrmst 200 — 350 °C....
KpPEeKHUHT — OCTATOK. ....vvvieieiiiiiiaiaiaaanne,
TIOTEPH. .o
TATOTO. .ttt e e e e, 100

JIabGopatopHasg padora Ne8 [MosydeHHe THApONEPEKUCH ITHIOEH301a
OKHCJIEHHEM ATIIOEH30I1a

ens paboTel: 1) n3ydeHune mpoliecca OKUCICHUS STHIIOEH3051a KUCIOPOIOM BO3AyXa B IIPH-
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CYTCTBMH KaTalln3zaTopa (Cojb, THIPOKCU METaJlJIa MOCTOSIHHON U IEPEMEHHOI BICHTHOCTH);
2) u3y4yeHrue MexaHu3Ma PeaKkiMi OKUCICHHS STHIIOCH301a B THIPOIEPEKUCH STHIIOCH3014;
3) u3y4yeHue KHHETUKH Mpoliecca OKUCICHUS ATUII0EH301a;
4) u3ydyenue BIUSHUA (HaKTOPOB HA COCTAB MPOIYKTOB OKHCICHHS (TeMIepaTypa, AaBlICHUE,
BpeEMS).

PeakTuBbl: HTHIOEH30I1, CKATHIN BO3/1yX, KATaIU3aTop.

OTHIIOCH30J1 OKUCIISIOT Ha YCTAHOBKE, CXeMa KOTOpO MpuBeieHa Ha puc. 1. YcraHoBka
COCTOUT M3 KOMIIpEccopa C)KaToro Bo3ayxa 1, peme-peryistopa 2, peakropa 3, KOHTaKTHOTO
TepMomeTpa 4, 00paTHOTO XOJIOAUIBHHUKA 5.

PeakTop musrororiieH u3 Tepmoctoiikoro crekia (d=30mm, h=290mm) u cHabxeH GuUIbT-
pom Illota 6 mis GapOoTaxka BO3ayxa, MPOOOOTOOPHUKOM 7, DIIEKTPOCIIHPAIBIO 8 JUIsi HarpeBa
PEaKUMOHHOW MACCBI.

[lepen HauagoM pabOTHl HEOOXOIUMO YOSTUTHCS B TEPMETUYHOCTH YCTAHOBKH.

[Ipensaputensuo pactBopsotr 0,05 r rugpookucu Hatpus B 200 mi stunben3ona. Pac-
TBOpPEHHE T'MJIPOOKHCH HATPUS B THIIOCH30JI€ MPOBOIAT HAa YCTAaHOBKE pHC. 2.

YcTaHOBKa COCTOUT W3 JJIEKTPOILTUTKU 1, KpyrinogoHHOU Koi0b1 250 mur 2, oOpaTHOTO
XOJOAMIBHUKA 3, TepMOMeETpa 4.

2

Puc. 1 - Cxema yCTaHOBKM OKHCIICHHS dTHIOCH30JIa KUCIOPOIOM BO3/TyXa

Cwmech 3arpyxatoT B peaktop. IlomaroT Boay B 0oOpaTHBIM XOJOIWUIBHUK, BKIFOUYAIOT
oborpeB peaktopa. [lo moctuxeHun Temneparypsl 80°C u ee cTaGMIM3ALHH BKIIOYAIOT nojauy
BO31yXa. MOMEHT BKJIFOUEHUS ITOAa4YH BO3yXa MPUHUMAIOT 32 Ha4YaJIo OIIITA.

B xoze omnbiTa kaxzable 15 MUH B IpueMHBIE KOJIOBI OTOMPAIOT MPOOKI /1JIsi KAaUeCTBEHHO-
T'O OTIPENIEIICHHUS THIPOTIEPEKUCH ITHIIOEH30J1a B pEaKIIMOHHONW Macchl. OKHUCICHNE TIPOIOIIKAIOT
1,4 gaca. [To okOHYaHHH OTBITA BHIKJIIFOYAIOT 0OOTPEB PEAKTOPA, MOCIE OXJIAXKIACHUS 10 40-45°C
— TI0Jjauy BO3/lyXa U Cpa3y OTCOCIAMHSIOT JMHHUIO BO3/IyXa OT peaKTopa JUIsl MPeIoTBpAIECHHS 3a-
cachIBaHHS B HEe PEaKIMOHHOM Macchl. [lociie moTHOro OXJTaXIeH s peaKIIMOHHYI0 MacCy CIu-
BalOT C peaKkTopa.

Puc. 2 - Cxema ycTaHOBKH pacCTBOPECHHS THIPOKCHIA HATPHS B STHIOCH30I1e
Onpenenenue copepkaHus THIPONIEPOKCHIA STUIOEH301a
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Onpenenenrne OpraHUYeCcKUX THAPONEPOKCUIOB OCHOBAHO HA PEaKIUU OKUCIEHUS
UMH MOIUCTOBOAOPOJHON KUCIIOTBI:
ROOH + 2KI + 2CH3COOH — ROH + I; + 2CH3;COOK + H,0

B nBe xonnueckue konObl eMkocThio 100 M1 KaXk7asi ¢ MPUTEPTHIMU NPOOKaMU TO-
MEIIAT HaBecku aHanuzupyemoi cmecu no 0,1—0,2 r. B3pemmBanue npoBoasT Ha aHa-
autndeckux Becax ¢ TouyHocThio 0,0002 r. K HaBeckam npunuBatoT o 10 M neasHoi ykcyc-
HOU KuCIOThI M 1o 2 Mi 50%-ro BogHOro pacTBOpa Hoamaa kanws. ComepkumMoe Koo
B30aJNTHIBAIOT U BBIJEPKUBAIOT B TEMHOM MecTe B TeueHue 20 MUH. 3aTeM BbIACIUBUIIUNCS
iiox Tutpyrot 0,1 M BoaHBIM pacTBOpoM THOCYJIb(aTa HaTpus. Ilepes KOHIIOM TUTPOBAHUA,
KOT'/Ia JKeJNTasi OKpacka pacTBOpa CTaHeT ocladeBaTh, MPHJIMBAIOT MO 2 MJI pacTBOpa Kpax-
Maja U MPOJOJDKAIOT TUTPOBAHUE 0 UCUE3HOBEHUS CHHEH OKPACKH:

I, + 2Na,S,03 — Na,S406 + 2Nal

[TapannensHo nMpoBOAAT TUTpOBaHUE cMecH 10 MiT JIeAsTHON YKCYCHOM KUCIOTHI U 2 MJI
50 %-ro BomHOrO pacTtBOpa Hoauaa Kauusg Oe€3 aHAIM3HPYEeMOIro MHPOAYKTa (XOJIOCTOM
OIIBIT).

CopepxaHue OpPraHMYECKUX THApPONEepoKCUAHbIX TIpynn X % (macc.) B aHalH-
3UpyeMOi cMeCH BBIYUCISIOT 0 popmye:

X =(a-06) 0,00225K- 100/g
rae a — oobeM 0,1 M pactBopa Na,S,03, momenmuii Ha TATPOBAHUE HABECKH, MIT; 6 —
o0beM 0,1 M pactBopa Na;S;03, momeamuii Ha TUTPOBAHHE B XOJOCTOM OIBITE, MII;
0,00225 — coxepxaHue TUIPONEPOKCHIHBIX TpynH, cooTBeTcTBytomee 1 mi 0,1 M pactBo-
pa NayS,03, r; K — momnpaska #a 0,1 M pactBop Na;S,03; § — HaBecka aHAUIM3UPYEMOTO
BEIECTBA, T.

W3 nByX mapajuienbHBIX ONpPENeNICHUH HAaXOIAT CPEeJHEE COJAEpKaHHE THIPOIEepPOK-
CHJO0B B AaHAJIM3UPYEMOM CMECH.

Jlaboparopuag padora Ne9 «JToMHOKCHIPOMUINPOBAHNE ADOMATHYECKUX AMHUHOB.
ManoMeTpHuyecKkast YCTaAaHOBKaY

JUia u3y4eHusi peakUMOHHOW CITOCOOHOCTH MEPBUYHON M BTOPUYHONM aMUHHBIX TPYIIII
OBLIM MPOBEACHBI MOJIENbHBIE PEAKIIMKY B3aUMOJICHCTBUS OKUCU MPONWJIEHA C aHWJIMHOM U JIH-
(eHnIaMrUHOM Ha MAaHOMETPUYECKOW yCTaHOBKE, H300pakeHHOM Ha pucyHke 1.1.

[TockonbKy OKHCh IPONMUIIEHa UMEET JOCTATOYHO BBICOKYIO YIPYrocTh Iapa Ipu TemIie-
paType peakuuu, TO yaoOHO HCIOIb30BaTh MAHOMETPUUYECKYIO YCTAHOBKY Ui HCCIIEIOBaHUS
KMHETUKHM peakuuu. [Ipu okcuankuminpoBaHUM apoOMaTHUYECKHX aMHHOB MPOTEKAHHUE PEAKIUHU
COIPOBOKAAETCS CYIIECTBEHHBIM MU3MEHEHHEM MaplUaJIbHOrO JaBJICHUS OKUCH MPOIMMIIEHA, KO-
TOpOE JIETKO 3aMKCUPOBATH C TOMOIIbIO MAHOMETPUYECKOTO NpUdOpa.

Jlns nmpoBeieHNs KWHETHYECKOT0 SKCIIEPUMEHTA UCXOHYI0 CMECh PEareéHTOB MOMEIIat0T
B PEaKTOp 6, MPUCOCTUHAIOT K MAHOMETPUYECKOMY TIPHOOPY 2 M 3aKpBIBAIOT KpaH 5. 3areM pe-
AKIMOHHBINA COCY/l 3aMOPaXMBAIOT B YaIlIKE CO CMECHIO alleTOHA C CyXHUM JIbJOM U BaKyyMUPYIOT
npubop uepes Tpyoky 4 u kpaH 5.

[Tocne pasmopaxkuBanusi B pyOaIliky peaktopa 8 moJ1aeTcsi OpraHn4eckuii TeIIOHOCUTEIb
«Tepmonan» g moaaepKaHusi CTPOro OINpEeNeTeHHOW TemnepaTyphl. TemmepaTypa mnporuecca
noepkuBaercs tepmoctatoM MLW U2C. Tlocne 3arpy3ku UCXOJHOW CMECH B peaKTOp BKITIO-
YalOT MarHUTHYI0 MEHIaJIKy 9 ¥ HauWHaIOT OTCUET JaBJICHUS B MOKAa3bIBAIOIIEM KOJIEHE MaHO-
metpa 3 no Bpemenu (Py).

HcxonHas cMech peareHTOB MpeJCcTaBisiia coO0M CMech pacueTHBIX KOJUYECTB apoma-
TUYECKOTO0 aMHMHA U OKHMCH MPOIHIIEHA B MOJIbHOM cooTHoueHuu 1:1. MicxonHyto cmech rOTOBU-
JIM 3apaHee, PH ATOM Obljla CIUIAaHUPOBAHA CEPUsl SKCIIEPUMEHTOB TMPHU Pa3HbIX 3HAYEHUSX TEM-
neparypsl — 100 °C, 120 °C, 150 °C.

34



1 — yameyHbli PTYTHBI MaHOMETD, 2 — MAHOMETPUUECKUN TPHOOp, 3 — MOKa3bIBalOIIEe KOJIEHO
MaHOMeTpa, 4 — TpyOKa JUIsl COSIMHCHHUS. MAHOMETpa M peakTopa ¢ arMochepon, 5 — kpaH, 6 —
peakrTop, 7 — MarHuTHasi Melaika, 8 — pyoallka peakropa, 9 — MOTOp MarHUTHON MEIIAJIKU
Pucynok 1.1 — YcranoBka Juist HCCIIEIOBAHUS KHHETUKH MOJICITBHBIX PEAKIIii MaHOMET-

PHUYECKUM CITIOCOOOM

[TapimansHoe naeienue okucu nponuieHa (P) B obmactu cobmronenus 3akoHa ['eHpu
IMPpONoOpHUOHAJIbHO €€ KOHIICHTpAaln B pCaKHHOHHOﬁ MacCcC€ U PaBHO pa3HOCTU TCKYLIETO U KO-
He4yHOro naBieHus Pi-P,. 3Hauenue P, MOXET ObITh 3aMEPEHO HETIOCPEACTBEHHO B XOJIE IKCIIE-
PUMCHTA UJIKU B XOJOCTOM OIIBITE: Poo — 0e3 HU3KOKUIIAIICTO UCXOAHOI'O p€arcHTa — OKHCH IIPO-
nmuieHa [116].

CuHTEe3 aMHHHBIX CTAOMJIM3aTOPOB MPOBOJIMIMA B JIAOOPATOPHOM MOIYNEPUOIUIECKOM
peakrTope, npeAcTaBIeHHOM Ha pucyHke 1.2. PeakTop mpencraBiser co00i TEpMOCTATUPYEMYIO
kos0y 1 ¢ memankoii 5. Ero ocoGeHHOCTHIO SIBIISIETCS HENPEPBIBHASI paBHOMEPHAs Io/1a4a OKUCH
NPOTHJIEHA B PEAKTOP.
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1 — no3aTop okucu oneduna, 2 — MaHOMETP, 3 — OOPATHBIN XOJIOAUIBHUK, 4 — CTEKIISIH-
HBII peakTop ¢ pyOamkoi, 5 — Meanka
Pucynok 1.2 — JlaGopatopHasi ycTaHOBKa ITOJTy4eHHSI aMHHHBIX CTa0OMIIN3aTOPOB

TepMocTaTupoBaHHE OCYIIECTBISETCS C TIOMOIIBIO 1OJa49X BBICOKOTEMIIEPATYPHOTO Op-
TaHUYECKOTo TerutoHocuTest «TepMosan» B pyOaIiky peakropa u3 TepMocTara.

[Ipu uccnenoBanuu rerepoda3HbIX peakliuii HEOOXOAMMO HWHTEHCHUBHOE MepeMellnBa-
HUe, oOecreunBaroIiee MPOBEICHNE Mpolecca B KHHETHYECKON 06sactu. C 3TOH 1EeNIbI0 UCTTIOh-
30BaJIM OBICTPOXOHYIO TYPOMHHYIO MEIIAJIKY O.

Tak kak peakiys MpPOTeKaeT MPH TEMIIepaType BBIIIEC TEMIIepaTyphl KHIICHUS OKHCH TP O-
MUJICHA, TO B PEaKTOpe MPOUCXOIUT ee ucnapenue. [loaromy peakTop cHaOXeH 0OpaTHBIM XO-
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JOIUIBHUKOM 3 Ui TPEAOTBPAIICHUSI YHOCA PEaKIMOHHOW Macchl B BHUAe mapoB. OOpaTHBIM
XOJIOUIIBHUK UMEET YJUIMHEHHBIN HOCHK JJIl CTEKaHMsI KOHJEHCUPOBAaHHBIX [1apOB OKUCH IIPO-
IUJIEHA HEMOCPEICTBEHHO B 00BEM PEaKIIMOHHON MacCHl.

Oxucph nponuieHa MOJAETCSl B PEAKTOP B JKMJKOM COCTOSSHUM C IIOMOIIBIO J03aTOpa,
UMEIOILET0 y/UIMHEHHBIN KallWuIsp, OMyIleHHbIi B aMuH. [l obecrieueHust HempephIBHOM CKO-
pPOCTHU IIPUKANBIBAaHHSI OKMCH MPONMIIEHA 103aTOP COEMHEH C PEAKTOPOM 4epe3 Hacaaky. Takum
o0pa3oM, JTaBjIeHUE Mepesl KPaHOM IOCTOSHHO, YTO 00ECHeUUBaET MOCTOSIHHYIO CKOPOCTh MPH-
KaIbIBaHUs NPU (PUKCUPOBAHHOM I10JIOKEHUH KpaHa HE3aBUCHUMO OT YPOBHS OKHCH IPONHJICHA B
J103aToOpE.

Jlig ipoBeieHUs SKCIIEPUMEHTA B CyXOM YUCTBIN peakTop 4 uepe3 BOPOHKY, BCTaBJICH-
HYI0O Ha MECTO /103aTOpa OKHCH IpomujeHa 1, 3arpyxarT OTMEPEHHOE KOJIMYECTBO aMuHa. Mc-
XO/JIHO€ MOJIbHOE€ COOTHOUICHHWE AaHWIMH : OKHUCh THponuieHa cocraBmsuio 1,2:1; n-
aMHHOAM(EHMITaAMUH : OKUCH mpornuieHa — 1:1.

VYcranaBnuBaroT 103aTop 1 ¢ pacyeTHBIM KOJMYECTBOM OKHMCH IPOIMJIEHA, MEIIAJIKY S C
3aJJaHHBIM YUCIOM 0OOpPOTOB NPH HCHOJIB30BAHUU PEAKTOpa, M0JIa4y BOJAbI B OOpaTHBIN XOJIO-
IWILHEK 3 1 06orpeB peakropa. [1o moctmxenun B peakrope 4 temmeparypst 100 °C ocymiecTs-
JSIOT 10JIa4y OKHMCH MIPOIUJIeHa, IPUHUMAIOT 3@ Ha4aJlo OIbITa.

[locne wucTeyeHus! cpoka MPUKANBIBAHUS OKHCH MPONMIIEHA MPOJ0JIKAIOT HUHTEHCUBHOE
NepeMENINBAaHUE PEAKIIMOHHOM MacChl MEIIAIKOW S JUIsl MOJHOIO MPEBPALIEHUs] OKMCH MPOIIH-
nena. KOHTpoJIb cTeneHn npeBpamieHus: OKHCH MPONIIEHAa OCYIIECTBIIETCS MAaHOMETpoM 2. Y-
TAHOBJICHHE TOCTOSHHOTO MHHUMAJIBHOTO 3HAYCHHs W30BITOYHOTO JaBJICHHUS HAa MaHOMETpE
CBUJIETENILCTBYET O MpeKpalieHuu peakiuuu. CocTaB peaklIMOHHOW CMECH ONPENeIIsiid Xpoma-
torpaduueckr. OCTaTOYHYIO OKHCh MPOINUJICHA yIAIHIU 10 BakyymoMm -0,6 Kre/cM? MIpU TEM-
neparype 100 °C. Bakyym co3aaBaiu MOIKIIOYEHHEM K YCTAHOBKE BaKYyMHOIO HACOCA.

3aTeM B peaKkTOp 3arpykaroT HABECKYy KaTalu3aTopa — METAJUTMYECKUN Kalui — U BEIyT
HepeMENIMBAHNE PEAKLIMOHHOM Macchl B Teuenue 30 Mmunyt npu temueparype 100 °C. Kanuii 3a-
IPy’KaroT B MOJIBHOM COOTHOLIEHHH 1:1 B pacuere Ha MOHOOKCUIIPOTIMIIMPOBAHHBIN aMUH.

3areM B J03aTOp 1 3anuBaroT pacueTHOE KOJIMYECTBO OKHMCH MpomnuieHa. MoiabHOe cooT-
HOILIEHUE apOMaTUYECKUIl aMUH : OKHCh MIPOIUJIEHa BapbUPOBAIOCH B AMarna3oHe oT 1:2 o 1:4.
[Tocne okoHYaHMS MOJAa4YM OKHCU MPOIMUJIEHA B PEAKTOp MEepeMeIINBaHUE PEaKIIMOHHON MacChl
POBOAAT B TedeHUH 30 MUHYT IS [TOJIHOTO MPEBPAIIEHUs OKUCH TIPOIUIICHA.

[Tocne 3aBepiieHUs OMbITA BBHIKIIOYAIOT TYPOMHHYIO MEIIANKY 5, 0OpaTHBIN XOJOIUIb-
HUK 3 1 000rpeB peakTopa. PeakIMOHHYI0 Maccy OXJIaxaarT 10 temueparypbl 60 °C u BHIIpy-
JKaloT U3 peaktopa 4.

N3 peaknimoHHON Macchl OTTOHSIOT HENPEBPALLlEHHbIE OKUChH MPOMHJIEHA M aHWJIMH Ha
YCTaHOBKE BaKYyMHOM IE€PErOHKHU.

OKCHUITPONTUIMPOBAHHBIE APOMAaTUYECKHE aMUHBI MTO/IBEPraloT HEUTpATU3allui YKCYCHON
KHUCIIOTOM. 3aTeM HeUTpanu30BaHHbIE OKCUITPOIUIMPOBAHHBIE AMUHBI OTMBIBAIOT MATHKPATHBIM
M30BITKOM JTUCTUJUTUPOBAHHOW BOJIBI OT OOpa30BaBIIMUXCS B MPOIECCE HEUTpATU3AIMK COJIeH
Kanusi. PeakimoHHYI0 Maccy OT BOJIbI OCYHIAIOT B BAKyyMHOM HIKaQdy.

JlaboparopHas pabota Nel0 ITonyyenue TpeT-0yTUIOBBIX 3(HUPOB
Knaccnyeckum cmocoOOM TOTyYeHUS MPOCTHIX d(DUPOB SABISIETCS NEHCTBHE Ha CITUPTHI CEPHOM
KUchoThl. [Ipu 3TOM, Hampumep, U3 ATHJIOBOIO CIHUPTAa CHayasla MOJIydaeTcsl 3TUJICepHas, WU
CEepHOBUHHAs, KucioTa (BuibsaMcon):

HO C,He—0
C,H,OH + SO, —> O>so2 + H,0
HO HO

KOTOpasi NMpU HArpeBaHUU € H30BITKOM CIMpTa oOpasyeT MpocToi 3¢up, NpUUeM BBIJIENIAET-
Cs1 MOJIEKYJIA CEPHOM KHCIIOTBI:
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C,H;—O C,H HO.
>sog+ C,HyOH —> + O>so2
HO C,H, HO

TakuMm 00pa3oM, cepHasi KUCJIOTa B KOHIIE MPOIlecca OKa3bIBAETCS HEM3MEHEHHON U MOXET CHO-
Ba BOMTH B PEaKIMIO CO CIIUPTOM, T. €. OHa UTPAET POJIb KaTaanu3aTopa.
Bo BTOpOIi (haze peakiuu MOXKHO B3ATh IPYro cupt. Toraa mojrydaercs CMemaHHbIi 2Gup:
C,H—O C,Hy
>502 + CH,OH —> >o + H,S0,
HO CH,4

B o0miem Buzie peakino MOKHO MPEACTaBUTH CICAYIOIIUM 00pa3oM:

H, 50,
C,H.OH + CH,0H — CH,0C,H; + H,0
Llenv pabomvi: TONYYUTH STUI-TPET-OYTWIIOBBI 3PUpP MyTEM  B3aMMOJICHCTBHS ITHIOBOTO
CHHpTa ¢ TPUMETWIKAPOMHOJIOM, ONPENEIUTh BBIXOJ U YUCTOTY MpoaykTa. CocTaBUTh MaTepu-
aJbHBIH Oananc. OnpeaeauTb OKTAHOBOE YHCIIO MOTYYEHHOT0 upa.
Peaxmuevl: 3TUNOBBIA CIUPT, TPUMETUIIKAPOMHOJI, CEpPHAsE KUCIIOTA, THAPOKCHAA HATPHS, Ha-
CBILLEHHBIN PACTBOP XJIOPHUCTOIO KajbIsl, 0€3BOHBIN XJIOPUCTHIN KaJIbLIUM.
Obopyoosanue: dNEKTPOIINTKA, OaHs mecyaHas, TepMoMeTp, Hacanka /una-Crapka, oOpaTHBII
XOJIOAMILHUK, TPSMON XOJOIMIBHUK, KPYTIOAOHHAs KoJ0a, HacaaKa, aloHX, IPUEMHHKH, Je-
JTUTENbHAS BOPOHKA, jJediermarop.
IIpogedenue onvima:
OTUI-TpeT-OyTHIIOBBINA 3(hUp MOTy4aroT Ha Ja00paTOPHON YCTaHOBKE, CXeMa KOTOpPOil mpuBe-
JeHa Ha pucyHke 1. B kpyrinonoHHyo Koj0y, CHaOKEHHYIO MEIIaIKOW, YCTaHABIMBAIOT JIOBYIII-
Ky Juna-Crapka, 0OpaTHbIN XOJOMIBHUK U HAJIMBAIOT 3THIIOBBIN criupT u TMK.
Jlanee, 0CTOPOXHO, MPH NEPEMEITUBAHUH JT00ABISIOT KOHIICHTPHPOBAHHYIO CEPHYIO KHUCIIOTY,
BHOCST «KUIIEJIKI» U CMECh OCTOPOKHO KUIIATAT.
Harpepanue npekpamiaroT, Korjaa KOJWYECTBO BOJIbI B JIOBYLIKE NEPECTAHET YBEIMUYUBATHCS U
OyzZeT MpUMEPHO pPaBHOE PACUETHOMY 3HAUEHUIO, ONPEAEIEHHOTO MpEeABApUTENBHO MO0 ypaBHE-

HUIO PEaKIUU.
K conepxxuMomy KOJOBI NMpU OXJIAXKAECHUU U IEepeMe- fJ—LT
[IMBaHUM NPUIMBAIOT 3 H pacTBOpP T'MJAPOKCHAA Ha-
TpUsl, IEPEHOCAT B JEIUTEIBHYIO BOPOHKY U IIPOMBI-
BAIOT 10 IIEJIOYHON PEeaKLHUH MPOMBIBHBIX BOA. Ilocie
n00aBysIFOT 15 M1 Boabl ¥ 12 MJT HACHIIIIEHHOTO pac-
TBOpA XJOPUCTOIO KallbliUs WU TMPOMBIBAIOT O HEM- '~
TPAJIbHOM PEAKIMH 110 JAKMYCY.

[TosryueHHBIH TPOAYKT cymaT OGE€3BOJAHBIM XJIOPHUJIOM
Kaplys. PeakninoHHYI0 Maccy, mociie OTMBIBKH Iiepe-
HOCSIT B MEPErOHHYIO KOJIOY ¢ BBICOKMM JAediiermaro-
poM, (uiubTpys ee uyepe3 OyMaKHBIM CKIagyaThIN
¢buneTp. Jlasiee BeayT MeperoHky, oroupas Qppakxiuio,
kunstyro 1o 75 °C.

ITo oxOHYaHUM MEPErOHKH CHUMAIOT ITOKa3aTesb Impe-
JIOMJICHHUSI, ONPEIENISA0T OKTAaHOBOE YHCIO, CUHUTAIOT
BBIXOJ M COCTaBJISIIOT MaTepuaibHBIA OanaHc mpouec-

ca.

OdopMmienue pe3yabTaToB
1. Ilepen HauamoMm SKCIepUMEHTa HEOOXOAMMO 3a-
MMUCaTb BCC BO3MOXHBIC IIPOTCKAOIINE PCAKIUH
(meneBbIe ¥ TOOOYHBIE).
2. [1o ypaBHEHUIO LIEJIEBOM PEAKIIMU PACCUUTATh KO-
JIMYECTBO 3arpy’KaeMbIX PEaKTHUBOB.

Pucynok 1. Cxema nmabopaTtopHoi ycta-
HOBKU.
1 — snekTpornTKa, 2 — 6aHs, 3 — KPyrio-
JIOHHAs KoJ10a, 4 — TepMOMETp, 5 — Haca-
ka /luna-Crapka, 6 — Memanka, 7 — X0Jo-
JVITEHUK
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3. 3aMoHUATH CIETYIONIYIO TA0IHITY:

IToxazarenn
MonekynsipHast Temneparypa [InmoTHOCTH, | Macca,
Kommonenrt MPETOMIIEHUS], 20
Macca KuneHus, Ty 1,20 Pa rp
4

4. CocTaBUTh MaTepHalbHBIA OanmaHC ombiTa (Tabn.l), ompenenuTh KOHBEPCHIO M30aMUIIOBOTO
CIHPTa U BBIXO/ IIETIEBOT0 3(pHpa Ha 3arpyKEHHBIN U POpPEarupoBaBIIdN CIIUPT.
Tabmuua 1 — MarepuanbHblii OanaHc onbITa

B3zsaro r % Macc. [Tomyueno r % wmacc.

DTta”on Karanusar, B TOM umcie:
TMK ATUII-TPET-OYTUIIOBBIH 3(up;
TMK;

ATAHOIL;

BOJIA

U T.1.

ITorepu

Bcero: Bcero:

Kpurtepuu onenku:

CTyAeHT I0JDKEH BBINOJIHUTH ACBATH padb0T 1a00paTOPHBIX padoT:

5 cemecTp:

- MakCUMaJbHO 4 0ajyIoB — 3a MOJIHBIN, Pa3BEPHYTHIA OTBET Ha IOCTABJIEHHBIE BOIIPOCHI
IIPU 3allUTE OTYETA;

- MUHUMAJIBHO 2 0aJijia — 3a HETOJHBIA OTBET C JIOMYIIEHUEM IPyOBIX OMMOOK MpHU OTpe-
JICJICHUH CYITHOCTH PAaCKPBIBAEMBIX IIOHATHI, TEOPHl, SIBJICHUH.

6 cemecTp:

- MAaKCUMaJIbHO 5 0ajlyIoB — 3a IMOJIHBIN, Pa3BEPHYTHIA OTBET Ha MOCTABJICHHbIE BOIIPOCHI
IIPU 3allUTE OTYETA;

- MUHUMAaJIBHO 3 Oasjia — 3a HEMOJHBIA OTBET C JIOMYIIEHUEM IPyOBIX OMMOOK MpHU OTpe-
JIEJICHUH CYITHOCTH PAaCKPBIBAEMBIX IIOHATHI, TEOPH1, SIBJICHUM.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHexkaMCcknii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((unuan) dheaeparbHOro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommuiekT BONpocoB /1Jisi KPYIJILIX CTOJIOB
o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOTHS OCHOBHOI'O OPraHM4YeCKOro U HehTEXU-
MHYECKOTO CHHTE3A

Kpyrasiii ctoa Nel «Coipbe 1J1s1 IPO1ECCOB OCHOBHOT'O OPraHMYeCKOIo
U He(pTeXUMHYECKOI0 CHHTE3a)»

[Tapadunsl, UX CBOWMCTBAa U UCTOUHUKHU. METObI M TEXHOJIOTUS BbIJENECHUS NapauHOB
U3 Ta30B U He(PTAHBIX Ppakuuii. [I[prMeHeHre HU3MMX U BBICIIUX MapaduHOB.

Omnedunbl, MX CBOWCTBA, MpUMEHEHHE. MeTopl momydeHus osepuHOB. TeopeTnueckue u
TEXHOJIOTUYECKHE OCHOBBI TIPOIIecca MUPOJIN3a MPSIMOTOHHOTO OeH3uHa. [IpuHIMIInanbpHas Tex-
HOJIOTHYECKAs CXEMa IIpouecca.

ApomaTudecKkue yrieBoJopoAbl, UX CBOWCTBAa, IpuMeHeHue. JcTouHuku apomaruue-
CKHX YIJIEBOJOPONOB. T€OpeTHUECKHEe U TEXHOJIIOTHMYECKUE OCHOBBI IIPOLECCa THIPOACAIKUIIN-
poBanus ¢pakmuu C6-C8 muponuza npsMoroHHoro OeHsuHa. [IpyHIMIIHANBHAS TEXHOJIOTHYE-
CKas cXema Impouecca.

CunTe3-ra3 Kak ajgpTepHaTuBa HeTH. [[pOMBIIITIEHHBIE METOABI MTOTYYEHHS CHHTE3-Ta3a.
Cunres yrneBoaopozos no ®@umepy-Tponiry. XuMusi 1 TEOpETUUECKUE OCHOBBI Iporiecca. Tex-
HOJIOTHUS IIpoLecca.

Kpyrastii ctoa Ne2 «IIpoueccbl aIKHJIMPOBAHUS»

C-ankunupoBaHHe apoOMaTHUYECKUX YIJIEBOAOPOJ0B ojeduHamu. I[IpumeHenue anmkui-
OeH3010B. TeopeTnueckne U TEXHOJIOTUYECKUE OCHOBBI ITPOLECCa ATKWINPOBAaHUS OE€H30J1a ITH-
neHoM. [IpuHIMNanbHas TEXHOJIOTUYECKasl CXeMa IIpolecca.

O-ankunupoBanue cnupToB osnepuHamu. OOIaCTH TPUMEHEHUS IPOCThIX 3¢upoB. Teo-
peTHYECKHE U TEXHOJIOTMYECKHE OCHOBBI MPOIecca aIKWIMPOBAHUS METAHOJIA U300YTHICHOM.
[TpuHIMNIMaNBHAS TEXHOJIOTMUYECKask CXeMa Ipolecca.

Kpyrasrii ctos Ne3 «IIpomeccsl ruapaTanuu-aerupaTamnum

I'unparauus onepunoB. TeopeTnyeckue U TEXHOIOTUYECKHE OCHOBBI Mpoliecca ruapara-
uuu OyTHiieH-u300yTHieHcoaepxkamel ¢gpakiun. Hasnauenue mnponecca. [lpuHnunuansHas
TEXHOJIOTHYECKAsl CXeMa IpoIecca.

Jernnpatanus cnupToB. TeopeTudyeckne U TEXHOJOTHYECKHE OCHOBBI IpoIecca JAETHI-
paTtauuu TpuMeTuiakapounona. [IpuHIMnuanpHas TEXHOJIOTUYECKasl CXeMa Ipolecca.

I'unparauus okuceit onepunos. Ilpumenenue riukoneil. Teopernyeckue U TEXHOIOTU-
YECKHE OCHOBBI Mpollecca THapaTallii OKHCHU STWieHa. [IpuHnuMnuambHas TEXHOJIOTMYecKas
cxema Iporuecca.

Kpurtepun ouenku:

3a yyacTHe B OJHOM KPYTJIOM CTOJIE:

5 cemectp:

MakcumanbpHo 20 6ayioB - 3a MOJTHBINA, Pa3BEPHYTHIA OTBET HA TTOCTABJICHHBIC BOIIPOCHI B X0J1€
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o0CyXIeHHUS,

MunumanbsHo 12 Ganna - 3a HeTOJIHBINA OTBET C JOIMYIIEHUEM IpyObIX OIMOOK MPH ONpeaeICHIH
CYILIHOCTH PAaCKpPBIBAEMBIX IIOHATUHI, TEOPUH, BICHUN.

6 cemectp:

MaxkcumanbsHo 15 6amioB - 3a MOTHBIN, pa3BEPHYTHIA OTBET HA MMOCTABJICHHBIE BOIIPOCH B XOE
00CyXIeHHUS;

MunnmansHo 9 6ajuia - 3a HETOJIHBIA OTBET C JOMYLICHUEM I'pyObIX OMIHMOOK MPU ONpeAeIeHUH
CYILIHOCTH PACKPBIBAEMbIX ITOHATUH, TEOPH, IBJICHHIA.
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