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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, HOBEUIINE JOCTHIKEHHUS B 3TOW 00JACTH HAYKH U TEXHHKH, HCTOPUIO PA3BUTHS KOH-
KpPETHOW Hay4HOUH MpoOJIeMbl; COBPEMEHHbBIE METO/IbI UCCIIEIOBAHMS U CPEACTB MCCIECIOBAHMS CBOICTB U CTPYKTYpP OPTaHUYECKUX BEIIECTB; OCHOBHBIE I10-
HCKOBBIE CUCTEMBI I pabOThI C HAYYHO-TEXHUYECKOU MH(pOopMalnen

1IK-5.2 YMeeT oCylIecTBISATh MOUCK, 00padOTKyY, aHAIIM3 M CUCTEMAaTH3allMI0 HAYYHO-TEXHUYECKOW HH(OpMAIINK 110 TeME UCCIeA0BaHUS; POPMYITH-
pOBAaTh LIETU U 337]a4d UCCIIEIOBAHUS; ONPEACIATh 00BEKT U MPEAMET UCCIEIOBaHM; TPOBOAUTH 0OOCHOBaHME aKTYaIbHOCTH BHIOPAHHOW TEMBI U XapaKTe-
PUCTHKU COBPEMEHHOTO COCTOSIHUS M3y4aeMoi MpoOieMbl; 00padaThiBaTh MOJYYEHHBIE PE3YyIbTaThl, IUVITAHUPOBATh U MPOBOAUTH XUMHUECKUE SKCIIEPUMEH-
ThI, aHAIM3UPOBATH M MPEACTABIATh UX B BHJIE 3aKOHYCHHBIX HAYUYHO-HCCIEAOBATEIbCKUX pa3paboTokK; GopMyIHUpoOBaTh M pa3peliath 3aJauu, BOZHUKAIO-
M€ B XOJI€ BBIMOJIHEHUSI HAYYHO-UCCIEA0BATEIbCKON paboThl; BEIOUpPATh HEOOXOAMMBIE METO/bI UCCIEI0BAaHUS, HCXOA U3 3a/1a4 KOHKPETHOTO MCCIEO0-
BaHUs; COCTABJIATH OTYET O HAYYHBIX MCCIEAOBAHUAX; MOJIB30BATHCS (PUZUKO-XUMUYECKMMH METOJaMH YCTAaHOBJICHHS CTPOCHHSI OPTaHUYECKUX BEILECTB;
MOJIb30BaThCS HAOOPOM KOMITBIOTEPHBIX MPOTpamMM JJisi 00pabOTKH MOTYISHHBIX PE3yIbTaTOB

11K-5.3 BnayieeT OCHOBHBIMU MOHATHSAMH U 3HAHUSIMU B 00JIACTH XUMHUU U TEXHOJOTUU OPTaHUYECKHUX BEIIECTB; COBPEMEHHBIMU WH(OPMAaIIMOHH bI-
MU TEXHOJOTHSMH MPU MPOBEICHUN HAYyYHBIX UCCIIEJOBAHUM, KOHKPETHBIMU MPOTPAMMHBIMU MPOAYKTaMU U WH()OPMAIIMOHHBIMHU pecypcamH; HaBBIKAMH
MPOBEJCHUS HAYYHBIX MCCIEAOBAHUN U TEXHMUYECKUX Pa3pabdOTOK; METOJaMU KOHTPOJIS TEXHOJOTHYECKHX MPOILIECCOB M aHATUTHUECKON CTaHIap TU3aluH
KayecTBa OPraHMYECKHUX MPOAYKTOB C MCIOIb30BAaHUEM (PU3UKO-XMMHUECKUX METO/0B; HaBBIKAMH CaMOCTOSITENBHON paboThl, crioco0aMu MpPOBEACHUS Ha-
YUYHBIX OOCYXJICHUI, HAaBBIKAMH BBICTYIIJICHUH ¢ HAYYHBIMU JOKIJIAJaMH; OIEHKU MOy4YEeHHBIX Pe3yIbTaTOB



Hnouxkamopowi Omanwt hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTTUHDL
oocmudiceHus (vkazamw ece memwl uz PIIJ])
Komnemenyuu Jexkuyuu Ilpaxmuueckue Jlabopamopmnuie Kypcoeoii npoexm Haumenosanue
3anamus, 1abopa- 3anAmMuUA (paboma) ouenouH0z0 cpedcmea
MOPHBLIL NPAKMUKYM
IK-1.1 Temwr 1-18 Tema 1-17 Tema 1-10 He npeoycmompenst | Omuem no nadopamop-
HbIM padomam, Kouiok-
8UYMbl, KpYy2/ible CHOJIbl,
IK3aAMeH
I1K-1.2 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedycmompenst | Omuem no nadopamop-
HbIM padomam, Kouiok-
8UYMbl, Kpy2/ible CHOJIbl,
IK3aAMeH
I1K-1.3 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedoycmompenst | Omuem no nadopamop-
HbIM padomam, Koiiok-
8UYMbL, Kpy2/ible CHOJIbl,
IK3aAMeH
Ilepeuensv ouenounvix cpeocme no oucuyuniune (MooyJr)
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)

O1neHKa «OTJIMYHO» BBICTABIISIETCA 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; UCIIONB3YET B OTBETE AOTOJIHUTENBHBIN MaTepran Bce MpeaycMOoT-
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 BBIMOJIHEHUS 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 TEOpeTHIe-
CKOE€ COJIepXKaHHEe Kypca OCBOEHO YaCTUYHO, HO MPOOeNbl HEe HOCST CyIlle-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO NPaBHIIbHbBIE
(bopMynUpoOBKH, HAOIIOAAIOTCS HapyIIEHHs JIOTWYECKOH MOocienoBaTelb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepuaa, OMyCKaeT 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 BHIMIOJHEHUS OI[CHEHO 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 y4eOHOUH pabOTHI, IEIbI0 KOTOPOU siBIisieTcst | 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 (TUCIUILINH) C UCIIOJIb30BAaHHUEM TEXHUYE-
CKHX CPECTB U (W1M) 000py10BaHUS
2. |lIpaktuueckoe 3a- |B xozme npakTuyeckux paboT CTyJIEeHThI OBlaJeBatOT |TeMbl IPaKTHYECKUX
HATHE YMEHUSIMHU I10J1b30BaThCs pab0TaTh ¢ HOPMATUBHBIMH [3aHATHH; KOHTPOJIb-
JOKYMEHTaMH U UHCTPYKTUBHBIMU MaTepHaIaMu, HbI€ BOIIPOCHI U 3a/1a-
CIPAaBOYHUKAMH, COCTABJIATh TEXHUUECKYIO JOKY- HUS 110 TeME MPaKTH-
MEHTALUIO; BBIITOJIHATH YEPTEKU, CXEMbI, TAOJIUIbI, [UECKOTO 3aHATHUS
pelaTh pasHoro poja 3afayu, JejaTh BHIYUCICHUS,
OIpeNIeNATh XapaKTePUCTUKH Pa3IMYHbIX BEIIECTB,
00BEKTOB, siBjIeHUH. L{es1b mpakTHYecKux 3aHATHH
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.  |Kpyrastit cTodm, O1neHOYHBIE CPEJNICTBA, MTO3BOJISIOLINE BKIOYUTD IIepeuens nuckyccu-

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




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHeKkaMCKkHii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((unuan) dpeaepaibHOro
rOCyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIHHOTO YUPEIKACHHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKU YHUBEPCUTET
Hanpagsnenue noaroroku: 18.03.01 Xumuueckass TeXHOJIOTUSA
[Tpoduns NOATOTOBKHU: «XUMUYECKAs TEXHOJIOTUS OPTaHMYECKHUX BEIIECTBY

Hepeqeﬂb BOIIPOCOB HA 3K3aME€H
110 JUCHUIIJIMHE «XHUMHS ¥ TEXHOJIOTHUSI OCHOBHOTO OpraHn4€CKOro 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 THUIIeHA
[Tomydyenne n300yTHIIeHA IETHAPATALIMEH TPUMETUIIKApOUHOIA
[Tony4yenue MeTHII-TpeT-OyTHIIOBOTO d(rpa
Onuromepuzanus ojaeguHOB Ha (HOCHOPHOKUCIOTHBIX KaTaIM3aToOpax
. Onmuromepusarysi STHJICHA B IPUCYTCTBUH TPHITHIIATIOMHHUS
. TlomyueHne >TUICHIIIMKOS THIPATAIIEH OKHUCH dTHIICHA
. 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 YMEHHUSIX 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 HEIOCTaTOYHbBIX 3HAHUSIX U OTPAaHMYEHHOM YMEHUU CTYICHTA.

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



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHUs

«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

TexHonoruueckuii GpakynbTeT

Coz[epmaﬂne KO/UIOKBUYMOB

o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOTHS OCHOBHOI'O OPraHN4YeCKOro U HehTeXU-

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 TEXHOJIOTHMH OCHOBHOTI'O OPraHNYECKOTO CHHTE3a.

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

KomnokBuym 2 «VcxoaHble BeliecTBa 1Jis IPOLECCOB OCHOBHOIO
OpPraHUYECKOT0 U HEPTEXUMUUECKOIO CHUHTE3a»

[Tapaduabl. ICTOYHUKK ¥ METO/IHI BBIJACIICHHUS HU3IIUX U BhICIINX mapaduHoB. [IpuHIMT
paboter UI'DY. ITonyuenne nzomnapadunos. O6nacTu npuMeHeHHs napadruHOB.
Onedunsl. [Tuposms. [Tapamerps mporecca TUPOTH3a U KX 3HAYCHHUE JUISI ONTUMAIILHOTO
BesieHus mporecca. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIMTHYECKOTO KpekuHra. Obnactu
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. KokcoBanue kameHnHoro yris. [lomydenue apomaTide-
CKHX YTJIEBOAOPOJIOB JeaikuianpoBanueM. O0IacTH MPUMEHEHHSI apOMATHYECKUX YTIIe-
BOJIOPOJIOB.

Oxcup yriaepoaa M CHHTe3-ra3. XUMHs U TEXHOJIOTHS IPOIecca KaTaJTuTHIeCKOH KOH-
BEPCHHU YIIIeBOI0pO0B. IlepcrekTuBbI pa3BUTHS U IPUMEHEHUs! CUHTE30B Ha ocHOoBe CO
+ Ho.

Komnokeuym 3 «IIporeccs onuroMepusanuu 1 amKUIupOBaHUs»

OcCHOBHbBIE 3aKOHOMEPHOCTH PEAKIMI OJUrOMEepHU3alii HU3IIUX OJieUHOB HA KHUCIIOT-
HBIX KaTalnu3aropax. TeXHOJOTHs MPOU3BOJICTBA TPUMEPOB M TETPAMEPOB IPOIHIICHA.
O6acTh NPUMEHEHUS BBICIINX PAa3BETBIEHHBIX O-OJ€(PUHOB.

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

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

O-aJIKnIMpoBaHNE APOMATUYECKUX YIVIEBOJIOPOJIOB. XMMHU3M, KaTalIU3aTOPbl, KNHETHKA,
yciioBus npoBeaeHus npouecca. [IponsBoactso HemoHnoreHHbix [TAB.

Komnmoksuym 4 «IIponecchl ruaparanuy U JeruapaTainm

TepmonnHaMuka, MexaHu3M, KUHETHKa peakuuil. [I00ouHbIe peakluu U CeNeKTUBHOCTh
MIPOLIECCOB 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
KMHeTHKa peakuui ruaparauun bBU® u nerunparaunn TMK. TexXHUKO-2KOHOMUYECKUE
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 THAPONEPEKOKCHIBI: MEXaHU3M, KHHETHKA,
Kataiau3 peakuuil. [IpumeHeHne ruiponepeKnucu 3TUI0EH30J1a B OPrfaHUYECKOM CUHTE3E.

3. T'eTeporeHHO-KaTaJIUTUYECKOE STMOKCUIAMPOBAHUE OJNECPUHOB (Ha MpUMeEpe MOTyUeHHUS
OKHUCH 3TUJIEHA). TeopeTuuecKre U TEXHOJIOTUYECKUE OCHOBBI MpoIiecca, KaTalu3aTophl.
TeXHUKO-IPKOHOMHUYECKHUE TI0Ka3aTesu npouecca. O0nacTu NIpUMEHEHUsT OKUCH 3TUJICHA.

4. T'OMOTeHHO-KaTAIUTHIECKOE SMOKCHIUPOBAHKE 0JIeDUHOB (Ha IPUMEPE TOTYUEHHS OKH-
CH IpornuieHa). XUMHU3M, KaTalu3aTophbl, YCIOBHUS BEJEHUS MIPOLECCa AIOKCHINPOBAHUS
ponuieHa rujaponepokcuaamMu. O61acTu NPUMEHEHUs! OKUCH NPOINUIIEHA.

Komnoksuym 6 «IIporieccsl ruipupoBaHus U IETHIPUPOBAHUS

1. Knaccudukanus peakiuii THIPUPOBAHUS U IerHapupoBaHus. KaTamn3zaTopsl, MEXaHU3M
Y KUHETHKA PEeaKIUi TUAPUPOBAHUS U ACTUAPHUPOBAHHUS.

2. XuMHUsl U TEXHOJOTHS JErHIpupoBaHus napadunHoB u onedpuHoB. [IpousBoacteo Oyra-
JIME€Ha U U30IPEeHa.

3. XWMHA U TEXHOJIOTHS MpoIecca THAPUPOBAHMS KHCIOPOACOACPIKAIINX COSTNHEHHIA.

4. XuMHA W TEXHOJOTHS TIpoIecca JCTHIPUPOBAHUS AITKHIAPOMATUYCCKUX COCIMHEHUH.
[Ipon3BoACTBO CTUPOIIA U €TO 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 MpH ONpeAEeNIEHUH CYIIIHOCTH PACKPhIBAEMBIX MOHITHH, 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 MOHITHH, TEOpUH, IBJICHHM



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAIBHBIN UCCIIEIOBATEIILCKUIN TEXHOJIOTMYECKUN YHUBEPCUTET
TexHonoruueckuii GpakynbTeT
Kadenpa Xumuueckoit TEXHOIOTUN OPTaHUYECKUX BEIIECTB

KommuiekT 3apanuii 1j1s 1a00paTopHbIX padoT
o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOIHWS OCHOBHOI'O OPraHM4YeCKOro U HehTeXU-
MHYECKOTO CHHTE3A

Jlaboparopnas pabora Nel «MeToibl pa3aeicHusl OPraHunYeCKUX CMECeH.
IIpocTag neperouka

IIpocras neperonka sisieTcsi Hauboee OBICTPHIM METOJIOM PA3ZICIICHHUsI CMECH JKHIKHUX Be-
niectB. O1HaKO OHa 0OECTICUMBAET Y/IOBIETBOPUTEIILHOE PA3/ICNICHUE TOJIBKO TAKOW CMECH, KOMITOHEH-
ThI KOTOPOM pa3IMyaroTcs MO TeMIepaTypam KureHus: He Menee yeM Ha 80 °C, a iis Xxopolero pas-
JIeNIeHust 3Ta pa3Hulla goypkHa ObiTh He MeHee 150 °C. [loaroMy npocTyro neperoHky OObIYHO HC-
HOJB3YIOT JUISL OTTOHKH HU3KOKHITALIETO PACTBOPUTENS OT PEAKIIMOHHON MACChl WM ISl OYUCTKH
YKHUJIKOCTH, COZIeprKalield HeOOJIbIIOE KOJIMYECTBO BHICOKOKHUITAIIMX IPUMECEH.

YacTo npu neperoHke TeMneparypa KUIsIme )KUIKOCTH BCIIEICTBHE TIEPErPeBa HECKOIBKO
BBIIIIE, YeM TemIieparypa napa. [leperpeBsl, BO3HHKAIONINE PU OTCYTCTBUHU IIEHTPOB KUIICHHS B
NEPEroHsAeMOH JKUKOCTH, PUBOJAT K CHIIBHBIM TOTYKAM, B PE3YJIbTaTe KOTOPHIX BEIIECTBO BMeE-
CT€ C MPUMECSMHU U 3arpsA3HEHUSIMH MOXET ObITh mepedpomieHo B npuéMHUK. s mpenoTspa-

HICHUSI 3TOTO B KOJIOY C TIEPETOHSIEMOMN KUIKOCTBIO BHOCST

TaK Ha3bIBaeMbIe «KHUMENKW» (puc. 2.1).
Meton (QpakIMOHHON MEpPEeroHKM OCHOBaH Ha
TOM, 4YTO TPH YaCTUYHOM HCIAPEHUHM JKUJKOH CMECH
KOHIIGHTpanusi OoJiee JIETy4ero KOMIIOHEHTa B TMapax
OombIlle, YeM B JKUIKOCTH, M3 KOTOPOH OHU oOpa3oBa-
muck. B kuakocTu, ocraBuielicss B NMEpPEeroHHOM Koioe,
MPOIIEHTHOE COJIEP)KaHHE JIETY4ero KOMIIOHEHTa CTaHO-
V0 BUTCSI MEHbIIIE, YeM B MICXOJTHOW CMECH, ITOITOMY TeMIIe-
a parypa KHUIIEHUS TIEPErOHIEMO CMECH B TIpoIIecce Tepe-
TOHKH OyZeT HENpPEPHIBHO IMOBBIMIATHCS, H COCTAB MapOB

|1 OyneTr MeHSThCA.

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

D e 21 [nocrans neseronxa  TEIBHO TPOBEPSIIOT U 3aTe€M HAYMHAIOT HarpeBaHue. B 3a-

4 BHUCUMOCTH OT TE€MIIepaTyphl KHIIEHUSI HarpeBaHUE BEIYT
Ha 0aHe WJIM Ha 3aKPBITOM 3JIEKTpOHArpeBaTelbHOM Mpruoope. CKOPOCTh MEPETOHKH BHIOUPAIOT
TaKyro, 4TOOBI cTeKayio He Oosiee 1-2 kamenp AUCTIILIATA B CeKyHay. [IpocTas meperonka Ha
NPaKTHUKE Yallle BCETO MCIIONB3YeTCs JUII OTTOHKH PAaCTBOPHUTENEH: alleTOHa, CIIUPTa, OCH301a,
a¢upa.

[Ipu BbImoMHEHUU paboT Mo (PaKIUOHHON MEeperoHke HeoOXoauMo coOIroaaTh cie-
TYIOIINE TIpaBuIa;

1. IleperonHyto Koj0y HYHO 3alOJHATH MIEPETOHSIEMBIM BEIIECTBOM HE 0oJiee ueM Ha 73
o0bema. CiielyeT MpUMEHSTh TOJIKO KPYTIIOAOHHBIE FITH TPYIIEBUIHBIE KOJIOBI.

2. B meperonsieMyro >KUAKOCTh HEOOXOANMO BHECTH «KUIEJIKW» - 3allasHHbIE C OJHOTO
KOHIIa KalMUISIPhl WM KYCOYKH IIOPHCTOr0 MaTrepuaia (KMpInuda, HerjaasypoBaHHoOro dapdopa,
nemssl). Hu B koeM citydae He ciieyeT BHOCUTh KUIICJIKHM B HAarpeTyr0 kHJKOCTh, B IPOTUBHOM
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cllyyae MOKET MPOU30MTH OypHOE BCKUIIAHUE U BBIOPOC KHUIKOCTH U3 MIEPErOHHON KOJIOBI.

3. Ilpu HarpeBe meperoHHOM KoOJObI Ha AIIEKTPOIUIUTKE CIIEAYeT MPEeJOXpPaHATh YacTb
KOJIOBI BBIIIIE YPOBHS KHUJIKOCTH OT IIEPErpeBa, 3aKphIBas €e acOeCTOM.

4. X0noIMIbHUK JTOJKEH UMETh JIOCTaTOYHBIN HAKJIOH, YTOOBI B ITMPOKON YaCTH TPYOKHU
HE CKAIUIMBAJIaCh JKUKOCTb.

5. IIpu Temneparypax neperonku Boiie 160 °C ciieayeT NpUMEHSITh TOJIBKO BO3AYIIHbIN
XOJOAWIbHUK. [IpuMeHeHne BOASIHOIO XOJIOJMIIBHUKA 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 MeperoHKd OXapaKTepU30BaTh TPapUUECKON 3aBUCUMOCTBIO MEXKIY KOJIUYECTBOM
JUCTWILIATA U TEMIIEPATYPOU NTEPETOHKHU.

PaccuuTath BBIX0Jl OCHOBHOI (ppakiiuul B % OT MOTEHIIHATIA.

Jlaboparopnas pabora No2 «MeToibl pa3iejcHusl OPraHuYEeCKUX CMECeH.
BakyyMHas neperoHkay

Mesxay neperoHHoN YCTaHOBKOM M BaKyyMHBIM HAcOCOM BCEria HEOOXOAUMO YCTaHABJIMBATh
HpeIOXpaHUTENIbHbIE CUCTEMBL. B cilydae nprMeHeHus: BOIOCTPYHHOI0 Hacoca Ha3HaYeHHUE peoxpa-
HUTEJIbHOW CUCTEMBI — MPEAOTBPALLIEHNE 3aTSITMBAaHKS BO/IbI M3 HACOCA B MAHOMETP U IIEPETOHHYIO YC-
TAHOBKY IpU CIIy4aifHOM IaJICHUHM Haropa BOJbl B BOAOIPOBOIHOM cetu. [IpenoxpanurenemM MoxeT
CITY>KUTb CKJISIHKA WJIM 0OpaTHBIN KJlaraH WM 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 BCKHITAHHM BO3MOXXHO OypHOE BCIICHWBAHHUE W IEpeOpOC U3 MEPErOHHON KoJO0bl. OOBIYHBIC
KUIIETKU B 9TOM CIIy4ae HE MIOMOTAl0T, IOATOMY JJIsl 00eCIIeYeHHsI PABHOMEPHOI'O KUIIEHHUS B BAKyyMe
HNPUMEHSIIOT clielaIbHbIE METObI. Hallle Bcero moBOAAT BO3LyX WM MHEPTHBIN ra3 yepe3 KanuuLsip,
BCTaBJICHHBII Uepe3 TopJIo MEeperoHHON KOJIObI M TOXOASIHIA 10 AHA. OYeHb BaXKHO, YTOOBI KAWL
MPOITYCKaI ra3a He OOJIbILIE, YeM 3TO HE0OXOMMO ISl 0OeCTIeUeH s PABHOMEPHOTO KHITEHHS, TaK KaK
IpH pa30aBIeHNN TAPOB MEPErOHIEMOro BEIIECTBA Ta30M TeMIIEpaTypa, HoKa3bIBaeMasi TEpPMOMETPOM,
He OyJeT COOTBETCTBOBATh TEMIIEpPAType KHUIIEHMS MEPErOHSIEMOro BEIIECTBA MPH JIAHHOM BaKyyMe.
Kpowme Toro, Oyzer 3aTpyiHeHa MoiHasi KOHJIEHCAlHs apoB B XOJIOIMIBHUKE, YTO BBI30BET UX YHOC B
BaKyyMHY!O JIMHHUIO.

[Ipu neperonke 1o BakyyMoM clieyeT coOJI0AaTh CIIEAYIOIIME paBuia;

1. Bce neranmu ycTaHOBKM JUTsl BAKYYMHOW MEPETOHKH JIOJKHBI JIETKO BBIIEP’KUBATh JABJICHHE
arMocgepHoro Bo3ayxa. CoBEpIIEHHO HEJIOMYCTUMO ITPUMEHEHUE TOHKOCTEHHBIX COCY/IOB C IIOCKUM
JTHOM. Y CTAHOBKY JUIsl paOOThI C BAaKYyMOM CJIEAYET PACIIOOKUTh B TAKOM MECTE, YTOOBI B CIIydae pas-
pbIBa €€ pasJieTarolpecs OCKOJIKH He opaHuu Obl cocezieil o padore. Paboraronmii 1ommkeH o0si3a-
TEJIbHO MPUMEHSTD 3alUTHBIE CPEACTBA (OUKH, IIIUTOK, SKPaH).

2. Kunenue XMIKOCTEW B YCIOBHUSAX BaKyyMa 4acTO MPOMCXOAUT MPU 3HAYUTEIBHOM
BCIIEHUBAHUH, TIO3TOMY MEPErOHHYIO KOJIOY Hellb3sl HAOJIHATh MEePEeroHseMou KUIKOCThIO 00-
Jiee, YeM HaIlOJIOBUHY.

3. IlpueMHUK A5 QTUCTHILIATA AOJKEH 00ecreynBaTh BOZMOKHOCTh 0TOOpa HECKOIBKUX
¢bpaxiuii 6e3 npekpaiieHus NeperoHKu.

4. Jlo Hayasa MeperoHKu HYXKHO YOETUThCS B TOM, YTO YCTaHOBKAa JOCTATOYHO TepMme-
TUYHA U HEOOXOIMMBII BaKyyM JIETKO JOCTUTaeTCsl.

5. HarpeBatb neperonnyo koJi0y, Bo u30exaHue rneperpeBa 1 OypHOTO BCKUTIAHUST KU T~
KOCTH, MO>KHO JIMIIb TIOCTIE CO3/IaHUSI HEOOXOJUMOT0 BaKyyMa.

6. IpU BBIHYJCHHOM BPEMEHHOM IMpPEKpaIIeHUU MEePEeroHKU (HampuMep, cMeHa MpHeM-
HUKOB), BO N30€KaHUE TeperpeBa KUIKOCTH, HAarPeB MEPETOHHON KOJIOBI CIIEAYeT IPEKpaIiaTh.

7. 3akaHunBas TEPETOHKY, HEOOXOIMMO CHavajia yopaTh HarpeBaTeIbHBIN MpuOOp H3-
MOJ1 IEPETOHHOM KOJIObI, 3aTeM, He MpeKpaiias padoTsl Hacoca, CTPaBUTh BaKyyM B CUCTEME, OT-
KpBIB KpaH, COOOIIAIONIMI BaKyyMHYIO YCTaHOBKY C aTMOC(epoil, U TOJIBKO MOCIe 3TOro ocTa-
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HOBHTH HacoC.

ITpuGop st meperoHku B Bakyyme (puc. 2.3) coctout u3 koiobl KiaiizeHa, hopma KoTopoii Ta-
KOBA, YTO BO3MOKHOCTH TepeOpoca MEpErOHSIOICHCS Y KUIKOCTH B IUCTIJLUIAT TPH BCTICHUBAHUU WA
pa3OpbI3rIBaHUK MUHUMaNTbHA. Kamuuisip (cTexisiHHas TpyOKa ¢ TOHKO OTTSHYTBHIM KOHIIOM) JOJDKEH
JOXOJIUTH TTOYTH JI0 JTHA KOJIOBI (1-2 MM OT IHA) JUIs TOIep KaHUsl pABHOMEPHOTO KutieHus. Yepes ka-
NILIAP TPOCACHIBAIOT MEJIKKE Iy3bIPbKHU Ta3a (BO3/yXa, a30Ta, yrieKucioro rasa). Komrdectso rasa,
MOCTYTIAIOIIET0 Yepe3 KaIUTsIp, MOXKHO PEerynpoBarh 3akUMoM. [Ipucrtymnast k pabote mpH HOHMKEH-
HOM JIaBJIeHHH (II0JI BaKyyMOM), HEOOXOAMMO COOIOAATh BCE MEPhI PEAOCTOPOKHOCTH M HAJIEBATh
3aIIUTHBIC OYKH WY JIUIIEBBIC IUTKH U3 TIACTMACCHI.

on :!.'11‘.;\ YMOM,

MM KOHIOM; 3 — TOHKEN npon

105
I ORd,

MKH KOMICHCUTH, 5 — OTHOJL K npesio-

NPAHUTETRHOR CKANHER BRKYYM-neoca; 6 - MEHOMETD

D¢ hexkTUBHOCTh BaKyyM-IIEPErOHKU B 3HAUYUTEJIBHOW CTENEHU 3aBUCUT OT I€PMETHYHO-
CTH yCTaHOBKH. YTOOBI POBEPUTH 3TO, IUIOTHO 3aKPBIBAIOT 3aKMMOM PE3UHOBYIO TPYOKY, IpH-
COEIMHEHHYIO K KallWUIAPY, BKIOYAIOT HACOC M HAOMIONAIOT, KaKk ObICTpO co3/1aércsi HeoOXoau-
Moe pazpexxeHue. Eciau moBOpoTOM 3akuMma OTKJIIOYArOT MpUOOp OT Hacoca, ypOBeHb PTYTH B
MaHOMETpe JIOJKEH OCTaBaThCsl 6€3 N3MEHEHUS.

ITocne okoHYaHUsI MEPErOHKH, MPEX/IE BCEro, yOUPaloT HarpeB, MOBOPOTOM 3aKHUMa OT-
KJII0YaoT MPUOOP ¥ MAaHOMETP OT BaKyyM-Hacoca M, MEJUIEHHO OTKpPbIBasi BUHTOBOM 3aXUM, KO-
TOPBIA 32KMMAeT PEe3MHOBYIO TPYOKy Ha Kamwuisipe konObl KnaifzeHa, naroT Bo3ayXy NpOHHUK-
HYTh BHYTPb NpUOOPA AJIs1 BBIPABHUBAHUS J1aBJICHUS.

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

3a0anue: OUUCTUTH BELIECTBO A OT pacTBOpUTENs B mpu momoly BakyyMHOM neperos-
KU (cTeneHb paspexeHus 3amaércs npenoaasareneM). [locTpouts rpaduk 3aBUCUMOCTH MEXITY
KOJINYECTBOM JUCTIILIATA M TeMIepaTypoil meperonku (cm. puc. 2.5). Paccunrtarh BeIXOJ OC-
HOBHOM (ppakiuu B % OT mOTEHIIHATIA.

Jlaboparopuas padora Ne3 «Pexrrdyikaryiss OMHapHBIX CMECEDy

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

D¢ dexTuBHOCTH pabOTHI KOJIOHKU 3aBUCHUT OT KOJHWYECTBA (PJIerMbl, 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 mpolecca; pacy€ér 4ynciia TeOPeTHUECKUX 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 334aETCsl MPETOAABATENIEM.

[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 — KOJTMYEeCTBO KyOOBO# H/IKOCTH, 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 oTo0pars Mpody M C TIOMOIIBIO pedpakToMerpa Ofl-

peNeTUTh MOKa3aTeNb HpeoMIeHns cMecH N5 . TIOmydeHHyIO 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 MperoM- _
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 < o o 2 2
000 13 cMecei OyIyT pacronararses Ha MPsIMOM, COSANHSIOLIEH nD((’ n B nD%B) (mawpst A-B Ha puc.

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

3areMm ciemayeT B3BECUTh IYCTYIO MIEPErOHHYIO KOJOy (KyO kosoHHBI) Ha 200-250 M u 3aduk-
cHpoBaTh €€ Bec B oTuéTe. Jlanee nmpou3BOAT 3arpy3Ky NEPErOHHON JBYTOpPIION KOJIObI, B3BEIIMBAIOT
BMECTE C IIEPETOHAEMOI CMECHIO U BEIYUCIIIIOT Bec cMecH. [locre 3Toro mprcoeuHsIoT KyO K HIDKHEH
YacTH KOJIOHKH, BKJIIOYAIOT OOOTPEB M JOBOAT KUAKOCTh 0 KHmeHHs. OJHOBPEMEHHO C TTOMOIIBIO
JIATPa BximouaroT HEOOJBILION 000TPEB «PYOAILIKID KOIOHHBL. Jlanee perypyroT 000rpeB KOJIObI U py-
0aIKy Tak, YTOOBI C HIDKHETO KareJbHUKA KOJIOHKH CTEKao OOJbIIe Kareib, 9eM C 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 MIEPErOHHOM KOJIOBI ¥ TIPOOY TUCTHIUIATA U ONIPEIEIISIFOT 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 BeTMYMHON (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 (DPAKLIHH, TSl IOCTYDKEHHS HanOoee YETKOro pas/esieHus], (HIerMOBOE YHCIIO YBEIH-
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, IIPEK/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 nutanuu (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 HEMPEPHIBHOTO 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 majdpHEUIMX PacueTOB MEPEXOIMM OT MACCOBBIX MPOLIEHTOB (J0JI€ii) 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 (a3ze, OCYIIECTBIISAIOT [10CIIE BBIIOIHEHUS pacy€TOB MO ONpeeneHuio 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 TSHKEIIOKHUTISIIET0 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 - koadpduuuentsl AHTyaHna (Tadm. 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) ncyeprnbIBaromeii 1 yKperuisiromen 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 (DIerMsol;
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 ypaBHEHHIO
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.

Pe3ynbratel pacuéra npuBeeHb! 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 3HaueHusmMu X B npeaenax 0.1 <x < 0.75 (MeHbliIe, 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 MEK/Ty pabOUrMHM JIMHUSMH M KPHBOM paBHOBECHS B Ipe/eNax M3MeHeHus X (coieprkaHue Jier-
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 umcno TeopeTryeckux
Tapesiok ymensbluaercs ot 23 jo 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 o sMIMprH4ecKOMy 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 npaBpmy AAIUTUBHOCTU:

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 peKTHhUKATUN
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) M3yuYeHHE BIIUSHHS TEXHOJIOTUYECKHIX TAPAMETPOB Ha MPOTEKAaHKE ITPOIIEeCcCa;
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 YIIEBOJOPOJOB HOPMAIBHOTO CTPOCHHS
OpH OJHOBPEMEHHOM IOJYy4YEeHUHU NMapaUHOB - HEHHOTO HEPTEXUMUUYECKOTO U OHO-
XHUMHYECKOTO CBIPbSL.

Kapbamuinas nenapadunuzanus OCHOBaHa Ha MPUHIUIIE 0Opa30BaHUs HEPACTBOPHUMOTO
B YIJICBOJOPOJaX KOMILIEKca (aiJyKTa) MOUYEBUHBI C apaduHaMH HOPMAJIBHOTO psijia.

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-
JIE€BOZOPOABI HOPMAIEHOTO psiaa. HamoMHUM, 4TO CBSI3b MEXKIy MOJIEKyJaMu 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 TPYMNIBI APYrOi MOJIEKYJIBI, @ CAMU MOJICKYJIbI MOBEPHYTHI IO 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 TMOJIOCTH 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. [nnHa 3Toi, HEOOXOJUMOM IJIsI KOMIIJIEKCOOOpa30BaHUs 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 KOMIUIEKCOOOpaHOBaHNE OOJIEr4aeTcs, ModTOMY IMEpPBbIE MOPIHU
kapbamuga OyayT oOpa3oBBIBATH KOMIUIEKC ¢ HauboJiee BHICOKOMOJIEKYIISIPHON 4acThIO Mapa-
(UHOBBIX YITIEBOJOPOIOB.

[Tpu koMHaATHO# Temriepatype u arMoc(hepHOM HaBICHUH YTIEBOAOPOABI HOPMAIHLHOTO
CTpOEHMSI, HAaUMHAsl C renTaHa, 00pa3yloT KoMIuieke ¢ kapbamuaom. Haitneno, uro nmopbopom
yCIOBUMN (MOHMKEHUEM TEMIIEPATyphl U MOBBIIIEHUEM JABJIEHUS) MOKHO 100UTHCS 00pa-
30BaHMs KOMITJIEKCa M ¢ mapaduHamu 0oJjiee HU3KOTO MOJIEKYJISIPHOTO Beca, yeM remtad. [Ipo-
[[ecC KOMILIEKCOOOpa30BaHUsl HE SBISIETCS YUCTO XUMHYECKUM IPOLECCOM: 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 KOMILIEKCOOOpa3yoIiX yTieBOI0-
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 aKTUBATOPHI — BEIIECTBA, CIIOCOOCTBYIOIIME K KOMILJIEKCOOOpa3oBa-
HUIO W BIMSIONIME HA Pe3yJbTaThl jenapaduHU3aii. AKTHBHPYIONIEE BIUSHUE OKa3bIBAIOT
CIHPTHI, KETOHBI, BOJA, HU3KOMOJICKYISIPHBIE XJIOPHPOBAHHBIC YTIIEBOJOPOIBI U HEKOTOPHIC
npyrue BemecTBa. KoanmdecTBo KaA0ro akKTHBATOpa MOJDKHO OBITh ONTHMATbHBIM: 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 yBeIUUYEHUEM JJIMHBI pajuKalla CIup-
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 poJib aKTUBAaTOpPa B KOMILIEKCOOOPa30BaHUM U Ha MEXaHU3M SIB-
JeHUs He cymecTByeT. 1o MHEHMIO HEKOTOpBIX YYEHBIX AKTHBATOpP HEUTPAIMU3YET BPEIHOE
BIIMSIHUE IIpUMECEH Ha KOMIUIEKCOoOpazoBaHue. J[pyrue aBTopbl CKIIOHHBI pacCMAaTpUBaTh aKTH-
BaTOp KaK PacTBOPHUTEIb, KOTOPBIM CHOCOOCTBYeT mepexoay KapOamuna M3 TeTparoHaIbHON
KPUCTAJUIMYECKON CTPYKTYpbl B I'€KcaroHajabHyr0. Takoil mepexon oOierdaercs, €Ciau yBe-
JUYUBACTCS PACTBOPHUMOCTH OJIHOTO M3 KOMILIEKCOOOPa3yIUX KOMIIOHEHTOB M BECh IpPO-
I1ecC MPOTEKaeT B TOMOTEHHOM (ase.

JUist aTHX Ke ueneil npu kKapOaMHAHON JenapaUHU3ALUM IITUPOKO HMCIOJIB3YIOT
00JIBIIIOE YUCIIO PAa3HOOOPA3HBIX MO CTPYKType pacTBopuTenei. Kpome co3manusi roMOreHHOM
¢daspl, pacTBOpUTEIN 00ECNEUNBAIOT JETKOCTh MEPEMEIINBAHUS U TPAHCIIOPTUPOBKU KOM-
MOHEHTOB, YYaCTBYIOIIUX B Ipolecce JaenapaduHU3aNH, UCIOIb3YIOTCS IS MPOMBIBKH KOM-
IUIEKCA.

He cymecTByIOT Takue pacTBOPUTENH, KOTOPhIE OJMHAKOBO XOPOILO PACTBOPSUIN OBl KaK
HepTenpoaykT. Tak u kapOamua. B 3TOM OTHOLIEHHH MHTEpEC MPENCTABISIOT HU3KOMOJIEKY-
JSpHBIE COUPTHI U30CTPOEHMUSI, HallpuMep, n3onponanos. OQHOBPEMEHHO 3TOT CIUPT SBIAET-
Cs aKTMBAaTOpPOM KoMmIulekcooOpa3zoBaHus. Hapsiny ¢ 3TUM pacTBOpUTENIEM 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 HU3KOHM TeMIepaTypoil Kume-
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
L[EJIOM CTPYKTypa U COCTaB PACTBOPUTENS HE MMEIOT PEILIAIOIIErO BJIMSHUS Ha pe3yJbTaThl
nenapadunuzanuu. Vcrnonb3oBaHHE ONPEACIEHHOTO0 PACTBOPHUTENSI B 3TOM Ipolecce o0y-
CJIaBJIMBAETCS €r0 JIEUIEBU3HOM, TOCTYTHOCTBIO, MAJION TOKCUYHOCTHIO, 5KOHOMHYHOCTHIO.

KonnuecTBo pacTBOpuTeNs TOMKHO OBITh ONTUMaIbHBIM. bosbiioe pa30aBieHue 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
npupoabl ceipbsi. C MOBBILIEHHEM TeMIepaTrypbl KumneHus ¢ppakuuu 3QPEeKTUBHOCTH Kap-
OamuHON NenapaduHMU3AMKU MMagaeT. ITO CBA3aHO C TE€M, YTO B BBICOKOKHUIALINX (paKIUsAX
napauHbl MMEIOT 3HAYUTEIBHOE KOJUYECTBO BBICOKOIJIABKMX YIJIEBOJOPOAOB THOPHIHOTO
CTPOEHHUsI, He 00pa3yloUINX KOMIUIEKCa ¢ KapOaMuI0M, T.€. C MOBBIIIEHUEM TEMIIepaTyphl KU-
neHus ¢pakuuu, J0as8 napa@uHOB HOPMAJIbHOIO CTPOEHHS B TBEPABIX YIIEBOJIOPOJAAX
¢dpakuii, KaKk NMpPaBUIO, YMEHbIIAETCS. DTUM OOBSCHSAETCS OrPAaHUYEHHOCTHh HCIIOJIb30BAHMUS
nporecca kapoaMuaHON napaduHU3ALNUN JJI CHYXKEHUSI TEMIEPaTyphl 3aCThIBAHUS 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 KOMILIEKCOOOpa30BaHue, HO U YXYAIIAI0T KAYeCTBO MOJyYEHHBIX MPOAYKTOB.

Tak ke, Kak U CMOJIbI CEPHUCTBIE, KUCIOPOJI- U a30TCOAepKallhe BEIIeCTBa OTPH-
[ATEeJIbHO BJIMAIOT Ha KOMIUIeKcooOpa3zoBaHue. Hampumep, yem Huxe cojaep:kaHHe Cepbl BO
dpakumsix, TeM Bhie BbIxo ] mapadunoB. Ecim ono mpesbimaer 0.5%, To cepaopraHuveckue
BElIeCTBa MPOSBISAIOT CHIIBHOE HHIHMOUpYIOlee BIUsSHUE Ha KOMILIeKcooOpa3zoBanue. Mmerorcs
CBEJICHHSI O TOM, YTO apOMATHUYECKHUE YIJIIEBOJOPOJbI MOTYT TOPMO3UTh 0Opa3oBaHUE aIyKTa
kapbamua ¢ H-napadpuHamu. OTpULIaTeIbHOE BIUSHUE TPUMECeH 3aKII04aeTcss B TOM. 4TO, aj-
copOHpysichb Ha KOMILJIEKCE, OHU 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 TTOIBEPTaTh JenapaduHU3aNA KapOaMUIoM.
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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 KonumdecTBa KapOamunaa npumepHo 1o 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)HUPOBAHHON (PpaKiuu.

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

C yrsoxenenneMm ¢Gpakiuu KOJIMYECTBO KapOaMmua, HEOOXOIUMOTO IS MOJHOTO H3-
BJICUCHHS Napa(uHOB, JOJDKHO OBITH YBEITHUEHO.

PesynbTarsl mporecca nenapapuHU3aIUKA KapOaMHUIOB 3aBUCAT TaKXKe OT COCTOSHHS U
YUCTOTHI KapOamuaa. BriusiHue pa3inyHbIX IpUMeECel, CoAepKaluxcs B KapOamuie uin oopa-
3YIOIIUXCS B HEM B X07i¢ pa0OThI, HOCUT BEChMa CIIOKHBIN xapakrep. Kak npasuio (0coOeH-
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 3TaHOJIa, THO0 00paboTKol aneroHoM. [Ipu pemapaduHU3aN KPUCTALUTHISCKUM 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 kapOamuna. Ilpm nenapadunuzanum BOIHBIM
pacTBopoM KapOaMuia 4pe3BbIUAiHO BaXKHO IMOJJICPKUBATH B XOJI€ MPOLIECCa HACHIIIEHHOE CO-
CTOSIHUE pacTBOpa KapOamuia, Tak KakK TOJBKO B 3TOM Cllydae HaOIIt0JaeTCss HHTEHCUBHOE KOM-
IUIEKCO00pazoBaHue H-MTapapUHOB C MOYCBUHOM.

Temmepatypa mporecca, Tak e Kak W COOTHOIICHHE, KapOaMuU: ChIpbe MOAOHpPAeTCs
ONBITHBIM ITyTeM. [Is BBICOKOKMISIMX (pakuuii Temmeparypa, MpU KOTOPOH cCiemyer
IPOBOJUTH JenapauHU3ANNI0, TOJDKHA OBITh moBbImIe. J[JIT KepOCHHOBBIX M JH3EIBHBIX
dpakuuii, B 3aBUCUMOCTH OT Crocoba mnojauu kapOaMuja, Temreparypa aenapapuHusaiiu 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 CIOBUTaeT 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 KOMIUTeKcooOpazoBaHuu. CiieryeT UMeTh B BHJLY, YTO MPH TOBBIIICHHBIX TEM-
nepaTypax B MEPBYIO O4Yepe/ib KOMIUIEKC ¢ KapOaMHuI0M 00pa3yroT BEICOKOMOJIEKYIISIPHBIE TTapa-
(GUHBI, a C TOHMKEHUEM TeMIepaTyphl B KOMILIEKCOOOpa30BaHNE BOBJIECKAIOTCS M HU3KOMOJIe-
KyJsipHBIe TTapadWHBI, TOYTOMY MpHU OoJiee HU3KHUX TeMIlepaTypax KOMILIEKCOOOpa3oBa-
HUSl TeMIlepaTypa 3acThIBaHHs JenapaMHUPOBAHHOTO TMPOAYKTa M TeMIlepaTypa IUIaBICHUS
napaduHa moHMKaTCA. Upe3aMepHOe MOHMKEHHUE TeMIIepaTyphl YXYAIIAeT YCIOBHS KOMITICK-
coo0pa3oBaHuUs.

Br16op Temmeparypsl mporiecca 3aBUCHT TaK)Ke OT TOTO, B KAKOM BHJIE UCTIOIB3YIOT 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.

Kak yxe ykaspiBanoch kapObamua u He(TsiHbIE QpakuU NMPAKTHUYECKU HEPACTBOPUMBI
IpYT B ApyTe, U ake MPUMEHECHHE PAaCTBOPHUTENICH HE IMO3BOJISIET MTPOBOJIUTH MPOIECC B O
HodazHoi cucteme. [[ist obecrieueHrst TECHOTO KOHTakTa (a3 He0OXOMMO WHTEHCUBHOE TIEpe-
MemuBaHue. CUYUTAIOT, YTO MPU I3TOM HHTUOUTOPHI KOMIIJIEKCOOOpa30BaHUs AeCOpOU-
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PYIOTCSL C TOBEPXHOCTH KOHTAaKTHPYIOIIUX MOJIEKYT U Oojee OBICTPO OOHOBISIETCS T'paHUIA
pazzena a3z, uro obaerdaeT KOMIIIEKCOOOpa3oBaHUe.

Pa3BuTas moBepXHOCTh KOHTAKTa (pa3 COOTBETCTBYET COKPAILEHHIO MHIYKIIMOHHOTO Tie-
pHOJa U YMEHBIIECHUIO BPEMEHU KOHTakTa. B olmiem cimyyae KomIuiekcooOpa3oBaHUE 3aBep-
n1aercs Jake B IIEpPBblE MHUHYThl KOHTAKTa, OJHAKO, A 0OJee IOJHOIO WU3BJICYEHMS H-
napadpuHOB BpeMs KOHTakTa yBenuduBaeTcs no 0,5-1 gaca. J{nsg cokpamieHus mpoaosi-
KUTEIbHOCTH KOHTAKTa L1eJIecCO00pa3HO BBEJCHHUE «3aTPAaBKH» - KOMIUIEKCa, 00pa3oBaHHO-
ro panee kapoaMuIOM M H-TapaUHOBBIM YTJIEBOJIOPOIOM.

JKCNEPUMEHTAJIbHAA YaCTh

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

B Tpexropayio koi0y, CHaOKEHHYIO TEPMOMETPOM, MEXaHUUYECKOH MeIIankoil mo-
mematoT 10 r. mapaduHa, Tyzna ke Mpu SHEPTUYHOM nepemermuBanuu 50 i okraHa, 15 . Kap-
Obamuna u 3arem 18 miu nuctuiupoBaHHOW Boabl. [lpu 70 °c IIPOBOJSAT UHTEHCUBHOE IIepe-
MeniMBaHue B TeueHue 30 MUHYT.

Ilo ucreueHnn BpeMEeHHU MOJYUYEHHYIO CMECh IIEPEIUBAIOT B CTAKaH U MOMELIAIOT B 3K-
CHUKaTOP, HAIlIOJHEHHBIM XOJIOAHON BOJOM CO JBIOM, Uil oxyaxaeHusA. [Io Mepe nmoHmkeHus
TEMIEPaTyphl IPOUCXOIUT BBIMaeHIE 0€I0r0 CMETaHOOOPA3HOTO 0CaIKa.

[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 OIPENENSAIOT €Ero Maccy.

Jlaboparopuag padora Neb «[Tupoan3 yriaeBoaopoIoBy

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

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

- 1 — nenuTenbHas BOpOHKA (MUTAaHHUE PEAKTOPA),

- 2 — Tepmomnapa,

- 3 — ayeKTpoIeyb s 000TpeBa PeKTopa,

- 4 — XONOUIILHHUK,

- 5 — IpUEeMHUK,

- 6 — ra3ocyeTYHK,

- 7 — npubop noka3zaHus TeMIepaTypsbl,

- 8 — perymsrop Temneparypsl (JIATP),

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

BeinonHenue pa0doThI.

Tepmuueckuii yriaeBoJOPOIHOTO ChIPbS BEICTCS HA YCTaHOBKE (puC. 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 nocturaer 500 °C, B X0JOIWIBHUK 4 MOJAIOT BOJY. 3a/laH-
HYIO TEMIIEPATyPy B PEaKTOPE MOICPKUBAIOT C MMOMOIIBIO TEPMOPETYIISTOpa 8.

[TpUroTOBICHHYIO CMECh YIIIEBOAOPOIOB MOJAIOT B 103aTOp 1. MOMEHT Mo/1auu ChIPbS B
PEaKIIMOHHYIO 30HY IPUHUMAIOT 32 HayaJlo OIbITa. Bce aKkCiepuMeHThl HEOOXOJMMO TIPOBOIUTH
IIPU MOCTOSIHHOM 00bEMHOI CKOPOCTH MOJa4M YIIIEBOJOPOTHOTO CHIPbS (BPEMsI UCTEUYEHUS ChI-
pbs 30-35 mun).

[To oxoHuaHuu ombiTa (PUKCUPYIOT 0OBEM ra30B MPOLISAIINX Yepe3 ra3oBble yachkl 6 U
Maccy Kuakoi (aszpl. COCTaBISIOT MaTepHaNbHBIN OallaHC MpoIlecca, PaCCUUTHIBAIOT BBIXOJ Ta-
3000pa3HbIX MPOAYKTOB Mupoin3a. CpaBHUBAIOT 3HAYEHUS BBIXOJIa Ta3000pa3HBIX MPOIYKTOB,
HAUXYALIUN pe3ylbTaT OTOPACHIBAIOT M PACCUMTHIBAIOT HOBBIM COCTaB CMECH YIJIEBOJIOPOIOB.
DKCTHepUMEHTHI TPOBOAST MOKa He OyJeT JOCTUTHYTO MpeesibHOE 3Hau€HHE BhIXO/a Ta3000-
pa3HbIX MPOAYKTOB, MOCIE YXYAIICHUS MOKa3aTens mpolecca paboTy MpeKkpaiaroT.

Odopmrnenue pe3yabTaToB

CocTaBngroT MaTepHalbHBIN OanaHc mpolecca MUpoIn3a:

1. PaccunTthIBaloT Maccy moJaHHOTO CHIPbS

Mcm=Vem:Pem,
rae Vem, Pecm - 00beM (MIT) ¥ MIIOTHOCTH (T/MJI) yriaeBOIOpoAHON cMmecH. [1mOTHOCTH
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. PaccuuteiBarot Maccy ra3006pa3HLIX MMPOAYKTOB IMUPOJIN3a, YCIIOBHO CHUTAA, 4YTO
B OCHOBHOM OHH COACPIKAT 3THUJICH
\
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 @IPOLYKTOB HAxXONAT II0 Pa3sHOCTH MacC CyXOro IpUEMHU-
Ka U IPUEMHUKA C KHUIKOU (hpakiuei.
4. PaccunThIBalOT Maccy KOKca, OTJIOKEHHOTO BHYTPU PEAKTOpa
mKOKC:mCM-mFaS-mM(I/IZL
Pesynbrarel 3aHOCAT B Tabauy 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);

"  uccieayeMoe chipbe (TYIpOH).

0) I[Iposeoenue sxcnepumenma

YcIl0BHS IPOBEJICHUS OTBITa B OCHOBHOM 3aBHCST OT KaueCTBa ChIPhS: YEM JIETUe ChIpPhE,
TEM BBIIIIe TEMIIEpaTypa Ha BBIXOJE U3 PeaKTOpa; MPOJAOKUTEIHHOCTh OMBITA TAKKE 3aBUCUT OT
CBIPBSI, TaK KaK OMpeAemnsieTcs TIyOMHON ero pa3joKeHHUs WIH BBIXOJIOM Tasza (B % OT ChIpbs).
Pexum nmabopaTopHON YCTaHOBKHM YCTaHABIMBAIOT IJI KaXKJOTO BHJIA CBIPbSl OJHOBPEMEHHOMU
PEryIupoOBKON TeMIIepaTyphl B peakTope, NaBIeHHUS Ha BBIXOJIE U3 HETO U MPOU3BOAUTEIHLHOCTH
CBIpBEBOTO Hacoca. Ilpu ycTaHOBHBIIEMCS peXUME YCTaHOBKHM — IMOCTOSHHBIX TeMIlepaType,
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 AIEKTPOOOOTPEB BHAYANIe PEaKTO-
pa, a 3aTem nojporpesatens. [[pueMHUKOB JUIsl AUCTUILIATA CIEAYET MPUTOTOBUTH ABA, OJUH IS
PEKHUMHOTO Tpodera, Ipyroi — st cbopa IUCTUILIATA BO BPEMS ITyCKOBOTO MEPHOJIA; €0 MOXK-
HO HE B3BeluBaTh. [lepes Ha4aIOM OMbITa K XOMOAUIBHUKY MPUCOSAUHSIIOT TOJIBKO MPUEMHUK
(HeB3BEIIICHHBIN) U Ta30BbIe Yachl. ChIPhe 3ATMBAIOT B MEPHBIN MIIUHIP €MKOCTBIO 3 I, OTKYyJa
€ro MoIaloT K HAcoCy.

24




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 ChIpb€ Yepe3 MOJ0TrpeBaTeib B peakTop. OTperyanpoBaB 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 yBeauuuBas UM yMEHbIIas I01avy 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». [IpogomKuTenbHOCTh 3TOTO MEPUOAA 3aBUCUT OT MpPAKTHUYE-
CKHMX HaBBIKOB M TP HOPMAJIbHBIX YCIOBUSAX COCTaBIsieT OKoJio 2 4. [Tocne Toro kak JOCTUTHY-
ThI 3aJJaHHBIE YCJIOBHS OMNbITAa U PEXKUM YCTAHOBIIEH, MEHSIOT MPUEMHUK Il AUCTHILIATA Ha
Ipyroil (B3BEIICHHBIN) U MPUCOEIUHAIOT abcopbep. Ecnu TpebyeTcst mpoBecT aHAnM3 rasa, To
MeEX]ly Ta30BBIMU YacaMu U abcopOepoM yCTaHABIUBAIOT ra30MeTp 1uid 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 MIPUEMHIKA, T....eutneneneeeneneneneeneneanenenenns
C KPCKHHT-TIPOIYKTOM. ... eeetenenenennanenenenenennne
10764 10) o J PP
Macca KPEKHHT TPOIYKTA, T..enenereneneneneneneaenenenn
Macca a0COPOEPA, T..euvneneeeitinininieeiei et
TIOCIIC OTIBITA. .« e et eteteneneneeeeteteneneeeenienenenenens
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 3alucH 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
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[TpoaOmKUTENBLHOCTD OMBITA IIPU YCTAaHOBUBIIEMCS pexume oT 2 10 4 4. C MOMEHTa cMe-
HBI IPUEMHHKA M B TEYCHUE BCETO ONBITA 3aMMCHIBAIOT 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 OKOHYAHHS OIBITA M IMOKAa3aHMs Ta30BbIX dacoB. [logauy
CBIPBsI IPEKpAIAIOT, KOria Temieparypa B peakrope cHusutcst 10 300 — 320°C; Bo Bpemsi cHU-
KEHHS TEMIIepaTyphl MOCTENEHHO OTKPBIBAIOT PEIyKIIMOHHBIN BEHTUIIb, CHHU)KAsl TAKUM 00pa3oM
JIaBJICHUE B PEAKTOPE J10 ATMOCHEPHOTO.

8) Obpabomka pe3y1bmamos

Kunkue mpomayKTHl KPEKHHTa, MOJYYEHHBIE CMEUICHWEM IUCTHIUIATA M3 NPHUEMHHUKA C
IPOAYKTOM, HoJBeprawT pasroHke. Kpexkunr-Oensun orouparor 1o 200°C, 3aTem, OTTOHSIOT
npoMexyrounyro gpakmuio 200-350°C, KOTOpYIO Ha MPOMBIIINIEHHOW YCTAHOBKE HAMPABJISIOT B
neyb riIyOoKoro KpekuHra. ATMOcepHyro pa3roHKy BeayT npumepHo a0 250°C B mapax, mocie
ATOTO KOJOY OXJaXMAIOT M JabHEHINYI0 pa3rOHKY BEIyT B BaKkyyme. TakuMm oOpa3om, marte-
pHUaTbHBIN OanmaHC pa3rOHKU JAaeT BbIXOJ OE€H3MHA, TPOMEXKYTOUHOU (pakiuu u octaTtka. [lomy-
YEHHBIE BBIXOJIbI IEPECUUTHIBAIOT HA 3aTrPY3KY.

OO61muii MaTepraibHBINA OalaHC OIBITA MPEICTABISAIOT B Tabauue 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 Katanutuueckuit KpeKUHT
a) Annapamypa, peakmugvl u Mamepuaiv
* tabopaTopHas yCTAHOBKA KaTATUTUYECKOTO KPeKUHTa (pUCYHOK 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 - mtynep BBojia raza; 4 - kapMaH TEpPMOIAPHI; 5 - KpBIIIKa ; 6 - py0arika;
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[Ipouiecc kaTaaTUTHUECKOrO KPEKUHIa MPOBOJUTCS HA YCTAHOBKE CO CTAI[MOHAPHBIM CI0EM
KaTajau3aTopa, B KadecTBE KOTOPOro ObUI MCHOJb3yeTcs LeonuTHbIN Katamuzatop 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 HEOOXOAUMO U3MEPSTh TEMIIEPATYpy, TO3TOMY
B KPBILIKY BMOHTUPOBAH KapMaH JJIsl TEpMOINAphl, COETUHEHHONW C PETYISTOPOM TEMIEPaTyphl.
B peaktope npu yBennueHUH TeMIEpaTyphl ChIpbe, JECTPYKTUPYS, 00pa3yeT maphl, KOTOpbIE Ha-
MIPaBJISIOTCS BO BTOpOH peaktop P-2, mpencrapnsromnuii co0oi muposmsep, B KOTOPOM HaXOIHUT-
csl kaTanuzarop. s ero akTuBalMy B MUPOJIM3EPE MOAEPKUBAETCA TIOCTOSIHHAS TeMIeparypa
450°C. Tak e 31eCh IPOUCXOAUT AOTIOTHUTENbHAS AECTPYKIHs. J(anee mpoTyKThl MOCTYNAKT B
xonoamnbHUK T-1, 3aTem B mpuemauk E-1, npeacrasnstomuii co00¥ OTCTOWHHK 1T OTACIICHUS
Bozbl. [locie pazneneHus MpoayKT OTUIBTPOBBIBACTCS.

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

8) Onpedenenue 0CHOBHBIX PUUUECKUX CEBOUCME NPOOYKMOE KAMANIUMUYECKO20 KPEeKUH2d

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-
BEIOLLETO METAJIIa TAKOM )K€ TEIIONPOBOAHOCTH C pa3MepaMHU MPEACTaBIEH Ha pucyHke 17.
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Pucynok 17 - cnipITatenbHbIN 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 JJISt 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 TaK, YTOObI IUIOTHO NMPM)KUMATh KPBIIIKY K BEpPXHEW 4acTH TUIJIA, KOTAa
nociaeaHuil Haxoautcs B OaHe. Ecnu nanHoe TpeOoBaHME HE BBINOJHSETCSA, TO BEPTUKAIbHOE
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 CKOHCTPYHPOBAH U M3TOTOBJIEH TaK, YTOOBI PU OTKPBITUU 3aCIOHKH
HaKOHEYHMK oIlryckajcs npumepHo Ha 2 MM (0,08 mroiima) mpaBee MO FOPU30HTAIN OT LIEHTpa
CPEIHEro OTBEPCTHUS KPBIMLKU (pUCYHOK 17). 3aman ycTaHaBIMBAETCs MPHU ATOM MPHOIU3UTENb-
HO B IIeHTpe oTBepcTHs. [110CKOCTh HM)KHEH CTOPOHBI KPBIIIKH JOJKHA OBITh MOCEpEHE Ha-
KOHEYHHKa 3araja, KOrja OH IOJHOCTbIO OMYILEH B OTBEPCTHE.

®drnaHen A7 XOMyTa ¢ TEPMOMETPOM JOJKEH ObITh PACHOJIOKEH MO YIJIOM, YTOObI o0ec-
IeYnBaTh Pa3MELICHUE pe3epByapa TEPMOMETpa MO TOPU3OHTANIM MPHOIM3UTEIBHO B IIEHTpPE
THUTJIS.

XKunxoctHast 6aHs 1OHKHA ObITh B OCHOBHOM YacTH KOHCTPYKIIMK U3TOTOBJICHA U3 JAaTyHHU,
MeIU WIH Jpyroro HEKOppoaupymoouero Merauia. [IpuMeHsoT TOHKUN JTUCTOBOM MeTal ToJ-
muHoM npumepHo 0,812 mm (Ne 20B&S). Ilpu xenanuu, 6aHs MOKeT ObITH OOIIMTA TEIIOU30-
JUPYIOUIUM MaTepHalioM il OOJIETYeHHs! peryIMpOBaHUs TEMIIEPATYPHI.

HarpeBarenp mo0oro Tuma (9J€KTpUYECKUM, ra30BbIi, CIUPTOBOM M T.X.), CIIOCOOHBIIM
HOJ/IEP)KUBATh TeMmmeparypy. PekoMeHayercsi BHEIIHUN 3JeKTpooborpeBareib ¢ TpaHchopma-
TOPOM.

Jnist anekTpooborpeBa MOXKeT ObITh UCIOJIB30BaH K000 THUI MOACTaBKH. [t ciupToBOi
JIAMITbI T Ta30BOM TOPENIKH, JJIs 3alIUThI INIAMEHU OT MOTOKOB BO3/1yXa, TpeOyeTcs MOICTaBKa
(ecnu UCTIBITAHUSA HE MOTYT IPOBOJUTHCS B IOMEIIEHUH 0€3 CKBO3HSIKOB).
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1 - HaKOHEYHHK TOPEJKH; 2 - OyCHHA [T PETYINPOBKU pa3Mepa IUNIAMEHH; 3 - PETyJISTOp BENUIUHBI IUNIAMEHH; 4 -
Kamepa JUisl TOIUTHBA

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

IIposedenue ucnvimanus (pyunoi memod). Ilomemarot (50 £ 0,5) oM’ oOpasia B TUTEIIb,
UCIIONB3YS TPagyUpOBAaHHBIM IWIMHIP U W30eras cCMauuMBaHUs TUIJIS HAJl BEPXHUM YPOBHEM
xuakoctu. [Ipu HeobxonuMocT U obpaszell, U rpayupOBaHHBINA LUIUHAP MPEABAPUTEIHBHO OX-
JaXIAIOT TaK, YTOOBI TeMIiepaTypa o0pasia mpu u3MepeHuu ero oorema onta (27 + 5) °C unun
He MeHee yeM Ha 10 °C Hipke 0XKHJ1aeMoil TeMIepaTypsl BCOBIIIKA B 3aBUCUMOCTH OT TOTO, Ka-
Kasg TemrepaTypa Huxe. BaxHo, uToObl ipu niepeHoce oOpasiia U3 KOHTEHHepa B HUIHHP U U3
HWIMHJIPA B UCIIBITATEIbHBIA TUTENIb TEMIIEpATypy oOpa3iia moaaep>KuBail He MeHee ueM Ha 10
°C HIXE 0XKHUAAEMOI TeMIepaTyphl BCIBIIIKU. Pa3pyatoT BO3AyIIHbIE My3bIPHKU HA MOBEPX-
HOCTU O0pa3IOB, HCIOIb3Ys KOHYMK HOXKa WM Apyroe mouaxojsiiee ycTpoiictBo. [Ipotupator
BHYTPEHHIOIO MTOBEPXHOCTH KPBIIIKH YUCTOW BIUTHIBAIONICH TKAaHbIO, MOAOOHON Oymare, 3aTeM
MOMEIIAIOT KPBIIIKY C YCTPOMCTBOM ISl U3MEPEHUS TEMITEpaTypbl Ha 000/10K O6aHu.

[TopkuraroT 3anai, peryaupys ero no pasMmepy mabdiaoHa (OycHHbI) Ha Kpbliike. MaHHITY-
JHUPYIOT CO CKOJb3SIIEH 3aCIOHKOM Ha KpBILIKE TAKUM 00pa3oM, YTOObI BBECTH 3aral B IapOBOE
IPOCTPAHCTBO THUIJISL M Cpa3y K€ CHOBA MEPEBECTH €ro BBepX. Bpewms, 3aTpaunBaeMoe Ha BCIO
3Ty Omepaluio, J0HKHO ObITh He OoJiee 1 ¢, mpu 3TOM BBEIEHHUE U MOIBEM IIJIAMEHH 3amnasa npo-
BOJIAT Uepe3 pPaBHbIE MPOMEXKYTKU BpeMeHH. 30eratoT 1r00bIX phIBKOB MPU OMYCKAaHUU U MOI-
HATUY 3anana. Ecnu Bemblka HaOmoaaeTcsl B Hauasie paboThl anmnapara, IpeKpamaroT UCITbITa-
HHe, a pe3ysbTaT He YUUTHIBAIOT. B 3TOM ciydae HOBBII 00pa3el J0HKeH ObITh JONOIHUTEIBHO
oXJIaXx/ieH 10 TeMnepaTypbl Ha 10 °C HIbke HCXOJHOU TeMIiepaTypsl 00pasia.

[Tpu ncnonb3oBaHMU 3amana cOOIIOAAI0T OCTOPOXKHOCTh, TaK KakK €CJIM IJjaMs MOTacHeT,
OHO HE 3aXOKeT oOpasell, a ras, MOCTYNUBUIMKA B MapOBOE MPOCTPAHCTBO, MOXKET MCKA3UTh pe-
3ynbTat. [ToaToMy, eciu miuamst pexeBpEMEHHO TaCHET, UCTIBITAHNE TPEKPAIatoT, 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.

Ilopadox pabomul. ]J1ns omnpeneneHus BpeMEHH TeUeHHs Ha OTBOJHYIO TpYOKy (3) Haje-
BAIOT PE3MHOBYIO0 TpYyOKy. [ToToMm, 3akaB KojeHO (2) BUCKO3MMETP NEpEBOPAUMBAIOT U MOTPY-
XaroT KoJieHo (1) B pe3epByap ¢ )KUIKOCTHIO. JKHIKOCTh 3acachIBAIOT (MIPH MOMOIIX TPYIIN JTHO0
Hacoca) 10 OTMETKU My, TIpH 3TOM B )KHMJIKOCTU HE JOJKHBI 00pa30BBIBATHCS My3BIPHKU BO3/Y-
xa.
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Pucynok 19 — Buckozumetp BITXK-2

B MoMmeHT, Korja >KHJIKOCTh 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 BUCKO3UMETP MOMEUIAIOT B TEPMOCTAT TaKUM
o0pa3zom, 4yToOBI pacmupenue (5) HaXOAUIOCh HIKE YeM YPOBEHb KH/JI-
KOCTH B TepMmocTare. BwiaepkuBaioT B TepMoctare Oosbiie 15 MuUHYT
IIpU 3alaHHOM TeMIEepaType U MOTOM 3acachIBalOT JKUIAKOCTb B KOJIEHO
110 ypoBHS 01HOM Tpetu pacumupenus (5). CoobmaroT koneno (1) ¢ atmo-
cepoii U yCTaHAaBIMBAIOT BPEMsI CHUYKEHUSI YPOBHS MEHUCKA OT OTMETKH
M; bi(e) OTMETKH M.
Bsskocts onpenenstor mo ¢opmyie, Mo CpeaHeMYy BPEMEHHU MCTEUYEHUS
XKHUJKOCTHU (M3 HECKOJIBKUX U3MEPEHU).

3) OnpenesneHne MIOTHOCTH

Apeomemp obweeo naznauenus AOH-1. Apeomerp AOH-1 npeaHa3zHaveH s U3MEpPEHUS
IUIOTHOCTH U KOHUEHTPALIUK BELIECTB B IBYXKOMIIOHEHTHBIX PACTBOPAX Pa3iIMYHbIX XKHUAKOCTEH,
HaIpUMep: U3MEpPEHHE IIIOTHOCTH KOMIIOHEHTOB AMAJIH.

Apeomerp AOH-1 npencrasisier co0oii CTEKIISIHHYIO TPYOKY, pacIIMpeHHast HIDKHSS 9acTh
KOTOPOM 3arojiHeHa 0aJIaCTOM - YUCTOM CYyXOM METAJTMYECKON APOObI0, 3aJIUTOM CII0EM 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 ae-
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 Bepxneit (y3koil) yacTu apeoMeTpa HaHECEHa IIKaja, rpajyupOBaHHAs B €AMHUIIAX
IUIOTHOCTHU WJIM B MPOLIEHTAX, B 3aBUCMOCTH OT Ha3HAYEHMsI apEoMeTpa.

Uem MeHblIE TUIOTHOCTh KHUJAKOCTH, TEM IIy0)Ke MOTPYKAETCs B HEE apeoOMETp, 0ITOMY
BEpPXHHUE JIEJICHMSI IIKaJIbl COOTBETCTBYIOT HaWMEHBIIEH, a HIDKHHUE - HauOOJIbIIEH MIOTHOCTH.
[Toxa3zaHus OTCUUTHIBAIOTCS 110 HU’KHEMY MEHUCKY.

IIpogedenue ucnvimanusa. IlomemaroT obOpasel, Temmeparypa KOTOPOTO COOTBETCTBYET
TEeMIEpaType MPOBEJIECHUSI UCIBITAHUS, B YMCTHIN LHWIMHJIpP JJI1 apeoMeTpa C yCTaHOBMBILEHCS
TeMIepaTypoil, u3derast pazopbI3ruBaHus HePTENPOAYKTa U IMOMAJaHus My3bIPbKOB BO3JyXa, a
TaK)Ke CBOJISI K MUHUMYMY HCIIapEHHE KOMIIOHEHTOB JIETYYHMX MPOIYKTOB, UMEIOLINX OoJiee HU3-
KYIO TEMIIepaTypy KUIICHHUSI.

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

[TomemaroT HUANHAP C 0Opa3LOM B BEPTUKAJIBHOM IOJOKEHUU B MECTE, IIie HET LUPKY-
JSIUU BO3JlyXa U B KOTOPOM TeMIIEpaTypa OKpYXKarollel cpebl B POLecce MPOBEICHUS UCIIbI-
TaHUs He u3MeHsiercsa 6osee yeM Ha 2 °C. Ecnu ucnbiTanre NpoBOJAT IPU TEMIIepaTypax, OTJIH-
YaloIIMXCs OT TeMIIepaTypbl OKpyXkatouiei cpeasl 6osiee yeM Ha 2 °C, HE0OXOIUMO HCIIONb30-
BaTh TEPMOCTAT I UCKIIIOUEHUS YpE3MEPHBIX U3MEHEHHUI TeMIlepaTyphbl.

[TorpyxarT apeoMeTp B KHUAKOCTb U OCBOOOXKJAIOT €ro, 4YTOObI OH MPUIIIET B PaBHOBECHE.
N30eratoT cMauMBaHUs CTEPIKHS apeOMEeTpa Ha y4acTKe BBbIIIE YPOBHS, HA KOTOPOM OH CBOOOIHO
iaBaeT. HaOmrogaroT 3a popMoil MeHHUCKa, KOTja apeoMeTp B pe3yIbTaTe Ha/laBIMBaHUS OIyC-
Kaercs Ha | uiam 2 MM HHMJKE YPOBHSI PaBHOBECHS, a 3aT€M BO3BPAILlAETCsl B HCXO/IHOE PABHOBEC-
Hoe nosioxkenue. Ecnu ¢popma MeHHCKa M3MEHSETCs, YUCTAT CTepKeHb apeoMerpa. [loBTopstor
3TH JIEHCTBUS 0 TeX MOop, MoKa (popmMa MEHHCKa He Oy/IeT 0CTaBaThCs MOCTOSIHHOM.

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

[Tpy ucnpITaHUAX NMPO3PAYHBIX MATOBSA3KMX JKUAKOCTEH HAJaBIMBAIOT HA apeoMETp Tak,
YTOOBI OH MOTPY3UJICS B KHUJIKOCTh MPUOIM3UTEIBHO HA JBa JEJIEHUS, a 3aTEM OTITYCKaIOT €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 MEJICHHOE BpAIlEHUE TaK, YTOObI OH CBOOOJHO IJIaBajl BAAIH OT
cTeHOK nuianHapa. Creayer moaoxkaaTh, IOKa apeoMeTp MPUMET COCTOSIHHE TOKOs, a Bce oOpa-
30BaBILUECS My3BIPHKU BO3/lyXa BBIMAYT Ha MOBEPXHOCTh. Y NAISIOT MYy3bIPbKU C MOBEPXHOCTU
nepe]l CYNThIBAHUEM ITOKa3aHUM.

Korna apeomeTp ocranaBimBaeTcs, CBOOOIHO IUIaBasi BAAJIM OT CTEHOK IMJINH/IPA, 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, [JI€ OCHOBHAsI IOBEPXHOCTb JKUIKOCTH ME€pPECEKAET LIKaly, pacrnojaras ypo-
BEHb IJ1a3 HECKOJIbKO HUYKE YPOBHS KHUJIKOCTU M MEJJIEHHO IIOJHUMAs €ro, [1I0Ka IOBEPXHOCTH,
CHavaJia BUAMMAs Kak J1e(hOpMUPOBAHHBII AJUTUIIC, HE CTAHET NPSAMOW JIMHUEH, MepeceKatomen
LIKaJly apeoMeTpa.

[Tpu ucnpITaHUAX HENPO3PAYHBIX JKUIKOCTEW CHUMAIOT MOKAa3aHHUS B TOM MECTE ILIKaJIbl
apeoMeTpa, 10 KOTOPOro MOAHUMAETCS IOBEPXHOCTh UCIBITYEMOT0 00pa3La, Py 3TOM YpOBEHb
IJ1a3 JIOJKEH HaXOJIUThCS HECKOJIBKO BBIIIE MJIOCKOCTH MIOBEPXHOCTH JKUKOCTH.

Cpasy ke nocie CUNThIBaHUSI MOKAa3aHU IIKaJIbl apeOMETPa OCTOPOKHO BHIHUMAIOT €0 U3
KHUJIKOCTH U TEPEMEIIMBAIOT 00pa3el] B BEPTUKAIHHOM HAINPABICHUU TEPMOMETPOM. 3alHChl-
BalOT 3HAUYEHUE TEMIIEPATYphl UCTIBITYyeMOro o0pasua, okpyriss ero 1o 0,1 °C. Ecau 3ta Temie-
paTypa OTJIMYaeTcsl OT TEMIIepaTypbl, CAUTAHHOW B Hayase UclbITaHui, Oosiee yem Ha 0,5 °C,
MOBTOPSIIOT U3MEPEHUSI apEOMETPOM, a 3aTEM TEPMOMETPOM JI0 TeX IOp, IIOKa TeMIlepaTypa He
cTaHeT ctabwibHOH B mpexaenax +/- 0,5 °C. Eciu temnepaTypa He CTAaHOBUTCS CTa0MIIbHOM, IO~
MEIIAIOT LHUINHAP JJIS apeOMETpa U €ro COAEPKMMOE B TEPMOCTAT M MOCJIE0BATEIbHO MTOBTO-
PSIIOT BCe AEHCTBUS.

4) OnpenencHue MOKa3aTelis MPeIoMICHHS

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.

OCHOBHOM M3MEPUTENIBHON IIKAJIOW ABJIAETCS IIKala Nokasarens npesnomiieHud. Hlkana
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.

VICTOYHNKOM CBETa MOXKET CIIY>KMTh THEBHOM CBET UJIM BXOIAIINE B KOMIIJIEKT OCBETUTEIND
C MCTOYHUKOM IUTaHMS, IMUTAIOLIETrocs OT CETH NEePEMEHHOro Toka HampsbkeHueM (220+£22) B,
gacroTon 50-60 I'm.

g mpoBeneHuss U3MEPEHMM ITOKa3aTess MPEIOMIICHHSI TBEPABIX TEI NMPUMEHSETCS UM-
MEpPCUOHHAs JKUIAKOCTh (HAHOCUTCS Ha U3MEPUTENbHYIO IPU3MY, KyJla YCTaHABIMBACTCS TBEPIOE
TENo):

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

- JUIs BEIIECTB C 0oJiee BHICOKUM IIOKA3aTesIeM - pacTBOP PTYTHO-HOAMCTO-KAJIUEBBI ¢ np
=1,72.

W3mepenus mokasaTenedl MpeloMIIEHMs KUAKUX Ted (2-3 Kaliu HaHOCITCS 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 pepakTOMETPUUECKUI OJIOK, 3epKajio MOJCBETKH, MPU3Mbl AMUYH, HOHHUYC,
OKYJISP.

5) [NocTpoeHune KPUBBIX Pa3TOHKU

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

KpuBast pa3roHKu MO3BOJISET ONPEASIUTh KaueCTBEHHBINH cocTaB He(TH.

Kaxnp1ii copT He(TH XapakTepusyeTcs 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 Ul OMpEAETICHHUsS MacChl He(TEpPOIyK-
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, Kak ycTaHOBKA JJIsi IEPETOHKH MOJHOCTBIO COOpaHa, IOJ/CTaB-
JSIFOT HarpeBaTeabHbIN mpudop. Kaxayro (ppakiuio OTTOHSIOT B OTASIBHBIA 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
[Io OKOHYAaHUM TEPErOHKH, OCTHIBUIYIO KOJIOY B3BEUIMBAIOT ISl OINpPEICIICHUS MAacChl
KyOOBOTr0 OCTaTKa.
2) Obpabomxa pe3yibmamos
Kunkue mpoAyKTHl KPEKHHTa, MOJYYEHHBIE CMENICHWEM IUCTHIUIATA M3 TPHEMHHUKA C
MPOJIYKTOM ToJiBepratoT pasronke. Kpekunr-o6ensun otouparot a0 200 °C, 3atem, OTTOHSIOT
npoMexyTounyro gpakuuio 200 - 350 °C, KOTOpYIO Ha POMBIIIEHHON YCTaHOBKE HANpPaBIISIOT
B I1€4Yb MIyOOKOro KpekuHra. ATMoc(hepHyro pa3roHky BeayT npumepso g0 250 °C B mapax, mo-
CJIe ATOTO KOJIOY OXJIAXKIAIOT M NATBHEHIIIYIO pa3rOHKY BeIyT B BakyyMme. TakuM oOpa3om, MaTe-
pUanTbHBIN OanaHC pa3rOHKU JAaeT BbIXOJ OE€H3MHA, TPOMEXKYTOUHOHN (ppakiuu u ocratka. [Tomy-
YEHHBIE BBIXOJbl MEPECUUTHIBAIOT Ha 3arpy3ky. OOumii marepuanbHblil OajaHC OMbITa Mpen-
CTaBJieH B TabmuIie 6.
Tabmuia 6 — O0mmii MaTepUaTbHBINA OaJIaHC

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

JIabGopatopHasg padora Ne8 [MosydeHHe THApONEPEKUCH ITHIOEH301a
OKHCJIEHHEM ATIIOEH30I1a

ens paboTel: 1) n3ydeHune mpolecca OKUCICHHUS STHIIOEH30J1a KUCIOPOJIOM BO3yXa B MPH-
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CYTCTBMH KaTallu3zaTopa (Cojb, THIPOKCU METaJlIa OCTOSTHHOM 1 TIEepEMEHHOM BICHTHOCTH);
2) u3y4yeHrue MexaHu3Ma PeaKkiMi OKUCICHHS STHIIOCH301a B THIPOIEPEKUCH STHIIOCH3014;
3) u3y4yeHue KHHETUKH Mpoliecca OKUCICHUS ATUII0EH301a;
4) u3ydenue BAUSHUA (AKTOPOB HAa COCTAB NMPOJYKTOB OKHCICHUS (TEMIIepaTypa, AaBJIeHHUE,
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 XOJNOAUIBHUKA 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 MacCChI.

[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 DIEKTPOIUTUTKU 1, KpyrinogoHHOW KoiObl 250 mur 2, 0oGpaTHOTO
XOJOAMIBHUKA 3, TepMOMeETpa 4.

>

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

Cwmech 3arpyxatoT B peaktop. IlomaroT Boay B 0oOpaTHBIM XOJOIWUIBHUK, BKIFOUYAIOT
oborpeB peaktopa. [lo mocTmxeHnn Temneparypsl 80°C 1 ee cTabMIM3ALMY BKIIOYAIOT nojauy
BO31yXa. MOMEHT BKJIFOUEHUS ITOAa4YH BO3yXa MPUHUMAIOT 32 HA4aJo OIbITA.

B xoze omnbiTa kaxzable 15 MUH B IpueMHBIE KOJIOBI OTOMPAIOT MPOOKI /1JIsi KAaUeCTBEHHO-
T'O OTIPENIEIICHHUS THIPOTIEPEKUCH STHIIOEH30J1a B PEaKIIMOHHON Macchl. OKHUCIICHUE TTPOI0IDKAIOT
1,4 gaca. [To okOHYaHHMH OTBITA BHIKJIIFOYAIOT 00OTPEB PEAKTOPA, MOCIE OXIKICHUS 10 40-45°C
— TI0Jjauy BO3/lyXa U Cpa3y OTCOCIAMHSIOT JMHHUIO BO3/IyXa OT peaKTopa JUIsl MPeIoTBpAIECHHS 3a-
cachIBaHMS B HEe PEaKIMOHHOM Macchl. [lociie moHOro OXJTaXIeHHs peaKIIMOHHYI0 MacCy CIU-
BalOT C peaKkTopa.

Puc. 2 - Cxema ycTaHOBKH pacTBOPEHHS THAPOKCH/IA HATPHS B dTHIOCH30J1e
Onpenenenue copepkaHus THIPONIEPOKCHIA STUIOEH301a
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Onpenenenrne OpraHUYeCcKUX THAPONEPOKCUIOB OCHOBAHO HA PEaKIUU OKUCIEHUS
UMH MOIUCTOBOAOPOJHON KUCIIOTBI:
ROOH + 2KI + 2CH3;COOH — ROH + I; + 2CH3;COOK + H,0

B nBe xonnueckue konObl eMkocThio 100 M Kaxaast ¢ IpUTEPTHIMH NPOOKaMU TO-
MEIIAT HaBecku aHanuzupyemoi cmecu no 0,1—0,2 r. B3pemmBanue npoBoasT Ha aHa-
autndyeckux Becax ¢ TouyHocThio 0,0002 r. K HaBeckam npunuBatot o 10 mi neassHo ykcyc-
HOU KuCIOTel M 1o 2 Mi 50%-ro BogHOro pacTBOpa Hoamaa kanws. Comepkumoe KoJbd
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 JKeNTash OKpacka pacTBOpa CTaHET ocilabeBaTh, MPHJIMBAIOT MO 2 MJI pacTBOpa Kpax-
Maja U MPOJOJDKAIOT TUTPOBAHUE 0 UCUE3HOBEHUS CUHEH OKPACKH:

I, + 2Na,S,03 — Na,S406 + 2Nal

[TapannensHo nMpoBOAAT TUTpOBaHUE cMecH 10 MiT JIeAsTHON YKCYCHOM KUCIOTHI U 2 MJI
50 %-ro BomHOrO pacTBOpa Hoauaa Kaius 0e3 aHAIM3HPYEeMOro MPOAYKTa (XOJIOCTOM
OIIBIT).

CopepxaHve OpPraHMYECKUX THApPONepoKcUAHbIX TIpynn X % (macc.) B aHalu-
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, momeammii Ha TUTPOBAHUE B XOJOCTOM ONBITE, MII;
0,00225 — coxepxaHue TUIPONEPOKCHIHBIX TpynH, cooTBeTcTBytomee 1 mi 0,1 M pactBo-
pa NayS,03, r; K — momnpaska Ha 0,1 M pactBop Na;S,03; § — HaBecka aHAIM3HPYEMOTO
BEIECTBA, T.

W3 nByXx mapajuienbHBIX ONpENeNICHUH HaXOIAT CPpeJHee COJIepIKaHHE THIPOIEepPOK-
CHJO0B B AaHAJIM3UPYEMOM CMECH.

Jlaboparopuag padora Ne9 «JToMHOKCHIPOMUINPOBAHNE ADOMATHYECKUX AMHUHOB.
ManoMeTpHuyecKkast YCTaAaHOBKaY

JUia u3ydeHusl peakllMOHHOW CITIOCOOHOCTH NMEPBUYHONM M BTOPUYHOM aMUHHBIX TPYIII
OBLIM MPOBEAECHBI MOJIENbHBIE PEAKIIMM B3aUMOJICHCTBUSL OKUCH MPONWIEHA C aHWJIMHOM U JIH-
(eHnIaMrUHOM Ha MAaHOMETPUYECKOW yCTaHOBKE, H300pakeHHOM Ha pucyHke 1.1.

[TockonbKy OKHCh IPONUIIEHA UMEET JOCTATOYHO BBICOKYIO YIPYroCTh Iapa MpH TemIe-
paType peakuuu, TO yJoOHO MCIOJIb30BaTh MAHOMETPUYECKYIO YCTAaHOBKY JUISl MCCIIEIO0BaHUS
KMHETUKHM peakuuu. [Ipu okcuankuminpoBaHUM apoOMaTHUYECKHX aMHHOB MPOTEKAHHUE PEAKIUHU
COIPOBOKAAETCS CYIIECTBEHHBIM MU3MEHEHHEM MaplUaJIbHOrO JaBJICHUS OKUCH MPOIMMIIEHA, KO-
TOpOE JIETKO 3aMKCUPOBATH C TOMOIIbIO MAHOMETPUYECKOTO NpUdOpa.

Jlns mpoBeieHNs KHHETHYECKOT0 AKCIIEPUMEHTa HCXOJHYI0 CMECh PEareéHTOB MOMEIIA0T
B PEaKTOp 6, MPUCOCTUHAIOT K MAHOMETPUYECKOMY TIPHOOPY 2 M 3aKpBIBAIOT KpaH 5. 3areM pe-
aKIMOHHBINA COCY/l 3aMOPaXKUBAIOT B YAILIKE CO CMECHIO alleTOHA C CyXHMM JIbJIOM U BaKyyMUPYIOT
npudop vepe3 TpyoOky 4 u KkpaH 5.

[Tocne pasmopaxkuBanusi B pyOaIliky peaktopa 8 moJ1aeTcsi OpraHn4eckuii TeIIOHOCUTEIb
«Tepmonan» g moaaepKaHusi CTPOro OINpEeNeTeHHOW TemnepaTyphl. TemmepaTypa mnporuecca
noepkuBaetcs tepmoctatoM MLW U2C. TTocne 3arpy3ku HCXOJHOW CMECH B peaKTOp BKITIO-
YalOT MarHUTHYIO MEMIAKy 9 ¥ HauMHAIOT OTCUET JaBJICHHS B MOKa3bIBAIOIIEM KOJIEHE MaHO-
metpa 3 no Bpemenu (Py).

HcxonHas cMech peareHTOB MpeJCcTaBisiia coO0M CMech pacueTHBIX KOJUYECTB apoma-
TUYECKOTO0 aMHMHA M OKHCH MPOINHIIEHA B MOJIbHOM cooTHoueHuH 1:1. McxoaHnyto cmech TOTOBU-
JIM 3apaHee, IPH ATOM Obljia CIVIAaHMPOBAHA CEPUsl SKCIIEPUMEHTOB TPHU Pa3HbIX 3HAYEHUSIX TEM-
neparypsl — 100 °C, 120 °C, 150 °C.
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1 — yameyHbll PTYTHBIA MaHOMETP, 2 — MAHOMETPUUECKUN NTPUOOP, 3 — OKa3bIBaIOIIEE KOJIEHO
MaHOMeTpa, 4 — TpyOKa JUIsl COSIMHCHHUSI MAHOMETpa M peakTopa ¢ arMocdepor, 5 — kpaH, 6 —
peakrTop, 7 — MarHuTHasi Melaika, 8 — pyoallka peakropa, 9 — MOTOp MarHUTHON MEIIAJIKU
Pucynok 1.1 — YcraHoBKka 115 MCCIIEOBAHNS KUHETUKU MOJIEJIbHBIX PEaKUii MaHOMET-

PHUYECKUM CITIOCOOOM

[MapumansHoe naBienue okucu nponwieHa (P) B obmactu cobmoneHus 3akoHa ['eHpu
IMPpONoOpHUOHAJIbHO €€ KOHIICHTpAaln B pCaKHHOHHOﬁ MacCcC€ U PaBHO pa3HOCTU TCKYLIETO U KO-
He4yHOro naBieHus Pi-P,. 3Hauenne P, MOXET ObITh 3aMEPEHO HETIOCPEACTBEHHO B XO/JI€ IKCIIE-
PUMCHTA UJIKU B XOJOCTOM OIIBITE: Poo — 0e3 HU3KOKUIIAIICTO UCXOAHOI'O pe€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 0co0eHHOCTHIO SIBIISIETCS HENPEephIBHAs paBHOMEpHAs Ioj1ada OKUCH
NPOTHJIEHA B PEAKTOP.

4
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T 0

|
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|

;

——

li
|

1 — no3aTop okucu oneduna, 2 — MaHOMETP, 3 — OOPATHBIN XOJIOAUIBHUK, 4 — CTEKIISIH-
HBII peakTop ¢ pyOamkoi, 5 — Meanka
Pucynok 1.2 — JlaGopatopHasi ycTaHOBKa ITOJTy4eHHUS] aMIHHBIX CTa0OHIIN3aTOPOB

TepMocTaTupoBaHHE OCYIIECTBISETCS C MOMOIIBIO IMOAaYd BBICOKOTEMIIEPATypHOTO Op-
TaHUYECKOTo TerutoHocuTest «TepMosan» B pyOaIiky peakropa u3 TepMocTara.

[Ipu uccnenoBanuu rerepoda3HbIX peakluii HEOOXOAMMO HWHTEHCHUBHOE MepeMenInBa-
HUe, oOecreunBaroliee MPOBeICHNE Mpolecca B KHHEeTHYeCKor o6sactu. C 3TON 1ETbI0 UCTIOJb-
30BaJIM OBICTPOXOHYIO TYPOMHHYIO MEIIAJIKY O.

Tak kak peakiys MpPOTeKaeT MPH TEMIIepaType BBIIIEC TEMIIepaTyphl KHIICHUS OKHCH TP O-
MUJICHA, TO B PEaKTOpe MPOUCXOIAUT ee ucnapenue. [1oaTomy peakTop CHaOXeH 0OpaTHBIM XO-
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JOOUIBHUKOM 3 Ui TPEAOTBPAIICHUST YHOCA PEaKIIMOHHOW Macchl B Buje mapoB. OOpaTHBIH
XOJIOUIIBHUK UMEET YJUIMHEHHBIN HOCHK JJIl CTEKaHMsI KOHJEHCUPOBAaHHBIX [1apOB OKUCH IIPO-
IUJIEHA HEMOCPEICTBEHHO B 00BEM PEaKIIMOHHON MacCHl.

Oxuch nponuiieHa MOJAETCSI B PEAKTOP B JKMJIKOM COCTOSHUM C IOMOIIbIO J03aTopa,
UMEIOILET0 y/UIMHEHHBIN KalWuIsp, OMyIleHHbIH B aMuH. s oOecrieueHust HepephIBHOM CKO-
pPOCTHU IIPUKANBIBAaHHSI OKMCH MPONMIIEHA 103aTOP COEMHEH C PEAKTOPOM 4epe3 Hacaaky. Takum
o0pa3oM, JTaBjIeHuE Mepesl KPaHOM MOCTOSHHO, YTO 00eCHEeUnBaACT MOCTOSHHYIO CKOPOCTh MPH-
KaIlbIBaHUs MPU (PUKCHPOBAHHOM IOJIOKEHUH KpaHa HE3aBUCHUMO OT YPOBHS OKHCH MPOIUJICHA B
J103aToOpE.

Jlig ipoBeieHUs SKCIIEPUMEHTA B CyXOM YUCTBIN peakTop 4 uepe3 BOPOHKY, BCTaBJICH-
HYIO Ha MECTO /103aTOpa OKHMCH IponuiieHa 1, 3arpyxaroT OTMEPEHHOE KOJIMYECTBO aMuHa. Mc-
XO/JIHO€ MOJIbHOE€ COOTHOUICHHWE aHWIMH : OKHCh MHpomnujeHa cocrasmsuio 1,2:1; m-
aMHHOAM(EHMITaAMUH : OKUCH mpornuieHa — 1:1.

VYcranaBnuBaroT 103aTop 1 ¢ pacyeTHBIM KOJMYECTBOM OKHMCH IPOIMJIEHA, MEIIAJIKY S C
3aJJaHHBIM YUCIOM OOOpPOTOB MPH HUCHOJIB30BAHUU PEAKTOpA, [0JIa4y BOAbI B OOpaTHBINA XOJIO-
IWILHEK 3 1 06orpeB peakropa. [1o moctmkenun B peakrope 4 temmneparypst 100 °C ocymiecTs-
JSIOT 10JIa4y OKHMCH MIPOIUJIeHa, IPUHUMAIOT 3@ Ha4aJlo OIbITa.

[locne wucTeueHus! cpoka MPUKANbIBAHUS OKUCH MPONUIIEHA MPOJOHKAIOT UHTEHCUBHOE
NepEeMENINBAaHUE PEAKIIMOHHOM MacChl MELIAIKOW S JUIsl MOJHOIO MPEBPALEHHUs] OKUCH MPOIIH-
nena. KOHTpoJIb cTeneHn npeBpamieHus: OKHCH MPONIIEHAa OCYIIECTBIIETCS MAaHOMETpoM 2. Y-
TAQHOBJICHHE TOCTOSHHOTO MHUHUMAJIBHOTO 3HAYEHHUS M30BITOYHOTO JABJICHUS HAa MaHOMETpE
CBUJIETENILCTBYET O MpeKpalieHuu peakiuuu. CocTaB peaklIMOHHOW CMECH OINpeAessIM 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 peakTop 3arpykaroT HAaBECKYy KaTajlu3aTopa — 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 MpomnuiieHa. MoibHOe cooT-
HOILIEHUE apOMaTUYECKHI aMUH : OKHCh IPOIMUJIEHA BapbUPOBAJIOCH B Anara3oHe oT 1:2 o 1:4.
[Tocne okoHYaHMS MOJAa4YM OKHCU MPOIMUJIEHA B PEAKTOp MEepeMeIINBaHUE PEaKIIMOHHON MacChl
IPOBOAAT B TedeHUH 30 MUHYT IS [TOJIHOTO MPEBpAIEHNs OKHUCH TIPONIIIEHA.

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

W3 peakuimoHHON Macchbl OTTOHSIOT HENPEBPALLEHHbIE OKUCH MPONWJIEHA M aHWUJIUH Ha
YCTaHOBKE BaKYyMHOM IE€PErOHKHU.

OKCHUITPONTUINPOBAHHBIE apOMAaTHUYECKHE aMUHBI MTOJIBEPTalOT HEUTPAIU3alul YKCYCHON
KHUCIIOTOM. 3aTeM HeUTpanu30BaHHbIE OKCUITPOIUIMPOBAHHBIE AMUHBI OTMBIBAIOT MATHKPATHBIM
M30BITKOM JTUCTHJLTUPOBAHHOM BOJIBI OT 00pa3oBaBLIMXCS B MpoOIlecce HEWTpalu3aluu coien
Kanusi. PeakimoHHYI0 Maccy OT BOJIbI OCYIIAOT B BAKYyMHOM IIKady.

JlaboparopHas pabota Nel0 ITonyyenue TpeT-0yTUIOBBIX 3(HUPOB
Knaccnyeckum cmocoOOM TOTyYeHUS MPOCTHIX d(DUPOB SABISIETCS NEHCTBHE Ha CITUPTHI CEPHOM
kucnotThl. [lpu 3TOM, Hampumep, U3 ATHIOBOIO CIHUPTa CHayasla MOJIydaeTcsl dTUJICepHas, 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 KOHILIE MPOIIecca OKa3bIBACTCSI HEM3MEHEHHON U MOXKET CHO-
Ba BOMTH B PEaKIMIO CO CIIUPTOM, T. €. OHa UTPAET POJIb KaTaanu3aTopa.
Bo BTOpOIi (haze peakiuu MOXKHO B3ATh IPYrou cnupt. 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 pabomei: TONYYUTH STUI-TPET-OYTHIIOBBIA AGUp MyTEM  B3aMMOJCHCTBUS STHUIOBOTO
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-
CBILLEHHBINA PACTBOP XJIOPHUCTOIO KajabIUsl, 0€3BOHBIN XJIOPUCTHIN KaJIbLIUM.
Obopyoosanue: dAEKTPOILINTKA, OaHs TecyaHas, TepMoMeTp, Hacaaka /una-Crapka, oOpaTHBIN
XOJIOAMILHUK, TPSMON XOJOIMIBHUK, KPYTIOAOHHAs KoJ0a, HacaaKa, aloHX, IPUEMHHKH, Je-
JTUTENbHAS BOPOHKA, jJediermarop.
IIposedenue onvima:
OTUI-TpeT-OyTHIIOBBINA 3(Up MOTy4aroT Ha Ja00paTOPHON YCTaHOBKE, CXeéMa KOTOpPOH INpHBe-
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 NEPEMEIIUBAHUH JT00aBISIOT KOHIICHTPHPOBAHHYIO CEPHYIO KHCIIOTY,
BHOCST «KUIIEJIKI» U CMECh OCTOPOKHO KUIIATAT.
Harpepanue npekpamiaroT, Korjaa KOJWYECTBO BOJIbI B JIOBYLIKE NEPECTAHET YBEIMUYUBATHCS U
OyzZeT MpUMEPHO pPaBHOE PACYETHOMY 3HAUEHUIO, ONPEAEIIEHHOTO MPEIBAPUTEIHHO 10 YpaBHE-

HUIO PEaKIUU.
K conepxxuMomy KOJOBI MpU OXJIAXKAECHUU U TEepeMe- fJ—LT
[IMBaHUM NPUIMBAIOT 3 H pacTBOpP T'MJAPOKCHAA Ha-
TpUsl, IEPEHOCAT B JEIUTEIBHYIO BOPOHKY U IIPOMBI-
BAIOT 10 IIEJIOYHON PEeaKLHUH MPOMBIBHBIX BOA. Ilocie
n00aBysSIIOT 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 mMeperoHky, oroupas (Qppakxiuio,
kunstyro 1o 75 °C.

IIo oxOHYaHUM MEPErOHKM CHUMAIOT ITOKa3aTellb Ipe-
JIOMJICHHUSI, ONPEIENISA0T OKTAaHOBOE YHCIO, CUHUTAIOT
BBIXOJ M COCTaBJISIIOT MaTepuaibHBIA OanaHc mpouec-

ca.

OdopMmienue pe3yabTaToB
1. Tlepen HavyasoM HSKCIIEpUMEHTa HEOOXOJIUMO 3a-
MMUCaTb BCC BO3MOXHBIC IIPOTCKAOIINE PCAKIUH
(meneBbIe U 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 MPEITOMJIIEHUS], 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.

OtaHon Katanusar, B ToM uncie:
TMK ATUII-TPET-OYTUIIOBBIH 3(up;
TMK;

3TaHOI,

BOJA

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 IOCTABJIECHHbIE BOIIPOCHI
IIPU 3allUTE OTYETA;

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

6 cemecTp:

- MaKCUMaJIbHO 5 0ajlyIoB — 3a MOJIHBIN, Pa3BEPHYTHIA OTBET Ha MOCTABJIECHHbIE 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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MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonornueckuii pakynpreT

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)»

[Tapadunbl, UX CBOMCTBAa M UCTOYHUKH. METOMBI M TEXHOJIOTHUS BBIACTICHUS TTapapHOB
U3 Ta30B ¥ He(PTAHBIX Qpakuuii. [I[prMeHeHre HU3MIMX U BRICIINX MapaduHOB.

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

ApomaTudeckue yrieBoAOpOJbl, UX CBOWCTBA, NpUMEHEeHue. VICTOuyHMKM apoMaruhye-
CKHX YIJIEBOJOPONOB. T€OpeTHUECKHEe U TEXHOJIIOTHMYECKUE OCHOBBI IIPOLECCa THIPOACAIKUIIN-
poBanus ¢pakmun C6-C8 muponmsa npsMoroHHoro OeHsuHa. [IpuHIMNUANBHAS TEXHOJIOTHYE-
CKas cXema Impouecca.

CunTes-ra3 Kak ajgprepHaTuBa HeTu. [[pOMBIIIIEHHBIE METOBI TOYYSHHS CHHTE3-Ta3a.
Cunres yrneBoaopozos no ®@umepy-Tponiry. XuMusi 1 TEOpETUUECKUE OCHOBBI Iporiecca. Tex-
HOJIOTHUS IIpoLecca.

Kpyrastii ctoa Ne2 «IIpoueccbl aIKHJIMPOBAHUS»

C-ankunupoBaHHe apoOMaTUYECKUX YIJIEBOAOPOJOB ojeduHamu. llpuMeHeHue ankui-
OeH3010B. TeopeTnueckne U TEXHOJIOTUYECKUE OCHOBBI ITPOLECCa ATKWINPOBAaHUS OE€H30J1a ITH-
neHoM. [IpuHIMNanbHas TEXHOJIOTUYECKasl CXeMa IIpolecca.

O-ankunupoBanue cnupToB onepuHamu. O61acTH MPUMEHEHUs TPOCThIX 3dupoB. Teo-
peTHYECKHE U TEXHOJIOTMYECKHE OCHOBBI IIpOIiecca aJKHJIMPOBAaHHUS METaHOJA W300yTUIEHOM.
[TpuHIMNIMaNBHAS TEXHOJIOTMUYECKask CXeMa Ipolecca.

Kpyrasrii ctos Ne3 «IIpomeccsl ruapaTanuu-aerupaTamnum

I'unparauus onepunoB. TeopeTnueckue U TEXHOIOTHYECKHE OCHOBBI Mpoliecca rujapaTa-
nuu OyTHiIeH-u300yTHIIeHconepkatiel ¢gpakuun. Hasnauenue mnpornecca. I[IpuHuunuanpHas
TEXHOJIOTHYECKAsl CXeMa IpoIecca.

Heruaparanust cnupTtoB. TeopeTnyeckre M TEXHOJIOTMYECKHEe OCHOBBI Ipoliecca JETU/I-
paTtauuu TpuMeTuiIKkapouHona. [IpuHIunuanpHas TeXHOJIOIHYEcKas cxema mpolecca.

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

Kpurtepun ouenku:

3a yyacTHe B OJHOM KPYIJIOM CTOJIE:

5 cemectp:

MakcumanbpHo 20 6ayioB - 3a MOJTHBINA, Pa3BEPHYTHIN OTBET HA TIOCTABJIICHHBIC BOTIPOCKHI B XOJI€
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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 6aymioB - 3a MOJHBIN, pa3BEPHYTHI OTBET HA MOCTABJICHHBIE 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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