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

OUCUUNIUHDL

Kommerenimm:

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-
KpPETHOU Hay4HOUH MpoOJIeMbl; COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS U CPEACTB MCCIIECIOBAHMS CBOICTB U CTPYKTYp OPTaHUYECKUX BEIIECTB; OCHOBHBIE TO-
HCKOBBIE CUCTEMBI I pabOThI C HAYYHO-TEXHUYECKOU MH(pOopMalnen

1IK-5.2 YMeeT oCylIecTBISATh MOUCK, 00padOTKyY, aHAIM3 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 MOJYYCHHBIE PE3YIbTaThl, IIIAHUPOBATh U MPOBOJUTH XUMHUECKHUE IKCIIEPUMEH-
ThI, aHAIM3UPOBATH M MPEACTABIATh UX B BHJIE 3aKOHYCHHBIX HAYUYHO-HCCIEAOBATEIbCKUX pa3paboTokK; GopMyIHUpoOBaTh M pa3peliath 3aJauu, BOZHUKAIO-
M€ B XOJI€ BBIMOJIHEHUSI HAYYHO-UCCIIEA0BATEIbCKON paboThl; BEIOMpPATh HEOOXOAMMBIE METO/bI UCCIEI0BAHUS, HCXO U3 3a/1a4 KOHKPETHOTO UCCIIE0-
BaHUs; COCTABJIATH OTYET O HAYYHBIX MCCIEAOBAHUAX; MOJIB30BATHCS (PUZUKO-XUMUYECKMMH METOJaMH YCTAaHOBJICHHS CTPOCHHSI OPTaHUYECKUX BEILECTB;
MOJIb30BaThCS HAOOPOM KOMITBIOTEPHBIX MPOTpamMM JiJIsi 00pabOTKH MOTYyYSHHBIX PE3yIbTaTOB

11K-5.3 BnayieeT OCHOBHBIMU MOHATHSAMH U 3HAHUSIMU B 00JIACTH XUMHUU U TEXHOJOTUU OPTaHUYECKHUX BEIIECTB; COBPEMEHHBIMU WH(OPMAaIIMOHH bI-
MU TEXHOJOTHSIMH MPU MPOBEICHUN HAYyYHBIX UCCIIEJOBAHUM, KOHKPETHBIMU MPOTPAMMHBIMU MPOAYKTaMU U WH(OPMAIIMOHHBIMHU pecypcamu; 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 CaMOCTOSITEIbHON paboThl, crioco0aMu MPOBEACHUS 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 cpedcme no oucuyuniune (Mooy)
OneHuBaroe MEPOTIPUSATHUS Koin-Bo - banpl
min | max
6 cemecTp
JlaboparopHas paboTa 3 18 30
KomokBuym 1 18 30
Kpyruslii cron 1 12 20
KonTponbHas pabota 1 12 20
NTOI'O 60 100
7 cemecTp
JlaboparopHas paboTa 3 18 30
KommokBrym 1 6 10
Kpyraslii cron 1 6 10
KonrtpomnsHast pabota 1 6 10




DK3aMeH

40

NTOI'O

60 100

HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun oneHKH HHIMKATOPOB AOCTHKEHUs IPH (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOM

5

87-100

Otnu4Ho (3a-
YTEHO)

O1neHKa «OTJIMYHO» BBICTABIISICTCA CTYIEHTY, €CJIH TEOPETHUECKOE COIep-
JKaHHE Kypca OCBOCHO IOJHOCTBIO, O3 Mpo0esioB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraeT MaTepuai; CBOOOJHO
CHpaBIETCS C 3ajadyaMH, BONPOCAMHM W APYTMMH BHIAMH MPUMEHEHUS
3HaHUI; UCIIONB3YET B OTBETE JAOMOIHUTEIbHBII MaTepua Bce IpeayCcMOoT-
PEHHBIE IPOrPaMMOi! 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCIIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3yJbTaThl; MPOSBISIET CAMOCTOATENBHOCTh IIPHU BBIIOJIHEHUH 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABIISCTCS CTYACHTY, €CJIM TEOPETHUYECKOE COIEp-
JKaHHE Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoi
00yueHus1 yueOHbIE 3a1aHUS BHIIIOJIHEHBI, KAUECTBO UX BBIMOJIHEHHUS AOCTa-
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-
putensHo (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpEeTHYEe-
CKOE€ COJIepXaHHe Kypca OCBOEHO YaCTUYHO, HO MPOOesbl HE HOCST CyIlle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHW{ BBHIIIOJHEHO, HO B HUX UMEIOTCSI OIIMOKH, TP OTBETE Ha NOCTABJICH-
HBIH BOIIPOC CTYZEHT JOIMYCKaeT HETOYHOCTH, HEJJOCTATOYHO NpaBUJIBHBIE
(bopMyIUpoOBKY, HAOIIOAAIOTCS HApyIIEHHUS JIOTMYECKOH MOCienoBaTelNb-
HOCTH B U3JI0KEHUH TPOrPaMMHOT0 MaTepHaa.




Huoxe 60

Heynosnerso-
PHUTEIBHO
(1e 3a4TeHO)

OIlcHKa «HEYIOBIICTBOPHUTEIILHO» BBICTABISETCS CTYICHTY, €CIH OH He
3HAET 3HAYUTETBHOM YaCTH MPOTPaMMHOT0 MaTepHala, TOMyCKaeT CYIIecT-
BEHHBIC ONIMOKH, HEYBEPCHHO, C OOJNBIIMMHU 3aTPyTHCHUSMH BBITIOTHSICT
MpaKkTHYeCKUe PpadoThl, HEOOXOJUMBbIC TPAKTUYCCKUE KOMIICTCHIIMH HE
c(hopMHpOBaHbI, OOJTBIIMHCTBO MPEITYCMOTPEHHBIX MPOTPAMMO 00yUdeHHS
yUeOHBIX 3aJ]aHU{ He BBINIOJHEHO, KAYECTBO MX BBIMTOJHECHUS OIEHEHO YHC-
JI0M 0aJIOB, OJIM3KIM 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 ponoe
1 2 3 4
1. |JIaGopaTtopHas pa- |ITo B y4eOHOUH pabOTHI, IEIbI0 KOTOPOU siBIisieTcs | 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 y4eOHOM quC- |BHyMYy
IUTUIMHBI (TUCIUILINH) C UCIIOJIb30BAaHHEM TEXHUYE-
CKHX CPECTB U (W1M) 000py10BaHUS
2. |lIpaktuueckoe 3a- |B xoze npakTuyeckux paboT CTyJEHThI OBIaJeBatOT |TeMbl IPaKTHYECKUX
HATHE YMEHUSIMHU I10J1b30BaThCs pabOTaTh ¢ HOPMATUBHBIMU [3aHATHI; KOHTPOJIb-
JOKYMEHTaMH U UHCTPYKTUBHBIMU MaTepHaIaMu, HbI€ BOIIPOCHI U 3a/1a-
CIPAaBOYHUKAMH, COCTABJIATh TEXHUUECKYIO JOKY- HUS 110 TeME MPaKTH-
MEHTALUIO; BBIITOJIHATH YEPTEKH, CXEMbI, TAOJIUIbI, |[UECKOTO 3aHATHUS
pelaTh pasHoro poja 3afayu, JejaTh BHIYUCICHUS,
OIpeNeNATh XapaKTePUCTUKH Pa3IMYHbIX BEIIECTB,
00BEKTOB, siBjIeHUH. L{esb mpakTHYeckux 3aHsATHH
3aKJII0YAeTCs B BBIPAOOTKE Y CTY/ICHTOB HaBBIKOB
NPUMEHEHMS MOJYYEHHBIX 3HAaHUH 11 peleHus
IPaKTUYECKHX 337124 B ITPOLIECCE COBMECTHOM Jiesi-
TEJIbHOCTU C MPETo1aBaTeIsIMU.

3. |KomnokBuym CpencTBo KOHTPOJIS yCBOEHHs 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, TUCKYCCHH,
MOJIEMUKH, TUCITYTA,
nebaToB




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHeKkaMCKkHii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((unuan) dpeaepaibHOro
rOCyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIHHOIO YUPEIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
Hanpagsnenue noaroroku: 18.03.01 Xumuueckass TeXHOJIOTUSA
[Tpoduns NOATOTOBKHU: «XUMUYECKAs TEXHOJIOTUS OPTaHMYECKHUX BEIIECTBY

Hepeqeﬂb BOIIPOCOB HA 3K3aME€H
110 JUCHUIIJIMHE «XHUMHS 1 TEXHOJIOTHUS OCHOBHOTO OpraHn4€CKOro 1
HC(bTGXI/IMI/I‘-IeCKOI‘O CHUHTC3a»

IInpoisn3 yriieBogopoOgHOTO ChIpbs
Kartanutnueckuit pudopmMuHr
Karanurtnueckuii KpeKUHT
[Tonydenue n3oneHTaHa H30MEpHU3aLEH H-IEHTaHa
[Tosryuenue 3TunOeH301a aJKUIMPOBaHUEM OEH301a 3TUIICHOM
[Tonydenue TpuMeTHIKapOMHOIIA THpATael N300y THIIeHA
[Tomydyenne n300yTHIIeHA IETHAPATALIMEH TPUMETUIIKApOUHOIA
[Tony4yenue MeTHII-TpeT-OyTHIIOBOTO d(rpa
Onuromepuzanus ojaeguHOB Ha (HOCHOPHOKUCIOTHBIX KaTaIM3aToOpax
. Onmuromepusaryisi STHIICHA B IPUCYTCTBUHM TPHITHIIATIOMUHHS
. TlomyueHne FTUICHIIIMKOIS THAPATAIUEH OKUCH STHIICHA
. ONOKCUAMPOBAHUE MPONUIIEHA
. IlosryueHne okucu 3TUIICHA
. Ouncrka nponunena ruapuposanrneM MAIIJ]
. Ionydenue ctupoia aeruaparanuen MeTuaheHuIKapOuHoOIa
. cxomHbIe BemecTBa OPraHndeckoro CHHTE3a - mapaduHbl
. cxomHbIe BemecTBa OPraHndeckoro CHHTE3a — 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! CBUIETENBCTBYIOT 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 3HAHUSAX U OTPAaHUYEHHOM YMEHHUHU CTYJEHTA.

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



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCckHii XUMUKO-TEXHOJIOTUYECKUH MHCTUTYT ((unuain) deaepaibHOro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

Cojaep:xkaHue KOJUIOKBUYMOB
o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOTHWS OCHOBHOI'O OPraHM4YeCKOro U HehTEXU-
MHYECKOTO CUHTE3A

Komnokuym 1 «CtpykTypa nNpon3BOACTB OCHOBHOI'O OPIraHMUYECKOIO CUHTE3a»

1. Teopernuyeckue OCHOBBI TEXHOJOTMU OCHOBHOIO OpraHmieckoro cuHrtesa. CTpykTypa

IIPOU3BOJCTB OCHOBHOI'O OPraHU4E€CKOI0 CUHTE3A.

Oco0eHHOCTH TEXHOJIOTHH OCHOBHOT'O OPTaHUYECKOTO CHHTE3a.

3. DOramnbl pa3BuTus HedTenepepadbaThIBAIONMIEH U Ta30BOW MPOMBIIIJICHHOCTH. BaxkHeimue
IPOJYKTHI OCHOBHOI'O OPraHMYECKOIro ¥ HEPTEXUMUYECKOTO CUHTE3A.

N

Komnokeuym 3 «IIpoueccs onuroMepusanuy 1 aTKUIupOBaHUs»

1. OcHOBHBIC 3aKOHOMEPHOCTH PEaKIMi OJUTOMEPU3AINHA HU3IINX OJCPUHOB HA KUCIOT-
HBIX KaTaJlu3aTropax. TexXHOJOrus MpOM3BOJICTBA TPUMEPOB U TETPAMEPOB IPOMMUIIEHA.
O0J1acTh NPUMEHEHUS BBICIIUX PAa3BETBICHHBIX (-OJICPUHOB.

2. W3omepwuzanus rmeHTaHa. XUMHU3M, KaTaTH3aTOPbl, KHHETHKA, YCIOBHS MMPOBEICHUS TIPO-
ecca.

3. C-ajkuimpoBaHUE APOMATHUYECKUX YTIEBOJOPOAOB. XUMHU3M, KaTaIH3aTOPhI, KHHETHKA,
ycIlI0BHUs NpoBeaeHus npouecca. [lonydaemble IPpOLYyKTEHI.

4. O-anKwIpOBaHWE apOMATHUUYECKHUX YTIEBOJAOPOJOB. XUMH3M, KaTaau3aToOphl, KHHETHKA,
yclioBus npoBeeHus npoiecca. [IponsBocTBo HemoHoreHHbIX [TAB.

Kpurepuu ouenku:

6 cemecTp:

MaxcumanbHo 30 6anioB (3a 1 KOJUTOKBHYM) - 32 TIOJHBIHN, pa3BEPHYTHIA OTBET HA TO-
CTaBJICHHBIE BOIIPOCHI.

Munnmanpao 18 6aiioB (3a 1 KOJUTOKBUYM) — 32 HETIOJIHBINA OTBET C AOMYIIEHUEM TPY-
ObIX OIIMOOK MPU ONPEEICHUH CYLITHOCTU PACKPHIBAEMBIX MOHATUHN, TEOPUA, IBICHUI

7 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 ONpeAEeIEHUH CYIIIHOCTH PACKPhIBAEMBIX MOHATHI, TEOpUH, IBICHUN



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT
Kadenpa Xumuueckoit TEXHOIOTUN OPTaHUYECKUX BEIIECTB

KommuiekT 3apanuii 1j1s 1a00paTopHbIX padoT
o qucruruinae b1.B.J1B.02.01 XuMust ¥ TEXHOJIOIHS 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-
miectB. OHaKO OHA 00ECTICUNBACT YAOBICTBOPUTEIILHOE PA3/ICICHUE TOJBKO TAKOH 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 JUIL OTTOHKY HU3KOKHITALIETO PACTBOPUTENS OT PEAKIIMOHHON MACChl MITH JIJIsl 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, PUBOAT 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 «KHUMEIKW» (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)KaHKE 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 coOpaH, ero Tia-

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
TaKylo, 4TOOBI CTeKajao He Ooyee 1-2 Kamenb AMCTIILIATA B CeKyHAy. IIpocras meperoHka 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 Koy0y HYKHO 3aIOJIHATh IEPETOHSAEMBIM 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 KaWUISIPhl WM KYCOYKH IIOPHCTOro Marepuaia (KMpIuda, HerjazypoBaHHoro ¢gapdopa,
nemssl). Hu B koeM citydae He ciielyeT BHOCUTh KUIICJIKH B HAarpeTyro *HJKOCTh, B IPOTUBHOM
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cllyyae MOKET MPOU30MTH OypHOE BCKUIIAHUE U BBIOPOC KHUIKOCTH U3 MIEPErOHHON KOJIOBI.

3. Ilpu HarpeBe MEpPEeroHHOH KOJObI HA AJIEKTPOIUIMTKE CIEAYEeT MPEeIOXPaHsITh 4YacTh
KOJIOBI BBILIE YPOBHS JKUIKOCTH OT IIEperpeBa, 3aKpbiBasi ee 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 BOASIHOrO XOJOIMIBHUKA B 3TOM CIIydae BO3MOYKHO TOJIBKO IIPU OX-
JIAXKJACHUU TOpsiYei BOJOM.

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

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

XoJ MEeperoHKd OXapaKTepPU30BaTh TPaPUUECKON 3aBHCUMOCTBIO 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 HAacOCOM BCErJia HEOOXOAMMO YCTaHABIUBATh
HpeIOXpaHUTENIbHbIE CUCTEMBL. B cilydae nprMeHeHus: BOIOCTPYHHOI0 Hacoca Ha3HaYeHHUE peoxpa-
HUTEJIbHOW CUCTEMBI — MPEAOTBPALLIEHNE 3aTSITMBAaHKS BO/IbI M3 HACOCA B MAHOMETP U IIEPETOHHYIO YC-
TAHOBKY IpY CIIy4aifHOM IaJICHUHM Haropa BOJIbI B BOAONPOBOAHOM 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 KUIEHUSI 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
NPUMEHSIIOT clielaIbHbIE METObI. Hallle Bcero moBoAAT BO3LyX WM MHEPTHBIN ra3 yepe3 Kanuuisp,
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 MEPErOHsIEMOr0 BEIIECTBA a30M TEMIIEpaTypa, OKa3bIBaeMasi TEpMOMETPOM,
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 neperoxnke 1o BakyyMoM cleyeT coOJTI01aTh CIIEAYIOIINE paBmia;

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 BaKYyMOM CJIEAYET PAcIIOIOKUTh 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 XMIKOCTEM B YCIOBUSX BaKyyMa 4acTO MPOUCXOJIUT NPHU 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 Hayasia MEeperoHKH HYXHO YOEIUTHCS B TOM, YTO YCTaHOBKa JOCTAaTOYHO repme-
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 BBIHYXJCHHOM BPEMEHHOM MPEKpAIICHUH MEPErOHKHU (HalpuMep, 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 MpeKpalas paboThkl Hacoca, CTPABUTh BaKyyM B CHCTEME, 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 TepeOdpoca MEPErOHSIOICHCS Y KUIKOCTH B IUCTHJLUIAT MPH 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-
NIJLIAP TPOCACHIBAIOT MEJIKKE Iy3bIPbKHU Ta3a (BO3yXa, a30Ta, yIJIeKHCIIoro 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 TJIACTMACCHI.

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, BKIIOYAIOT HACOC M HAOMIONAIOT, KaK ObICTPO co31aércss 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-
KJII0Ya0T MPUOOpP U MaHOMETP OT BaKyyM-Hacoca M, MEJIEHHO OTKpPbIBasi BUHTOBOM 3aXHUM, 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 momory BakyyMHOM HeperoH-
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 moTeHIMAaNA.

Jlaboparopuas padora Ne3 «Pexrrdykaryiss 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 KOJOHKU 3aBUCHUT OT KOJHWYECTBa (PJIerMel, MOCTYMAOLIEH 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; pacyér 4ynciia TEOPeTHUECKUX Tapesiok
rpau4ecKUM METO/I0M; pacy€T ONTUMAIBHOTO U30BITKA (hJIETMBI.

IIposedenue pabomei.

/Jlano: cMecb KOMIIOHEHTOB A u B.

3a0anue: paznenuTh OMHAPHYIO CMECh peKTH(HKaAIMeNd Ha KOJOHHE C ONpeAeaEHHbIM
(J1erMOBBIM YHCIIOM, KOTOPOE 33AaETCsl IPETIOAaBATENIEM.

[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 —Maccosas goust JIKK B qucTuiiare;
G Xe | T Gw — KOJTMYECTBO KyOOBO# HIKOCTH, T/4ac;
i : Xw — maccoBas nons JIKK B kybe;

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

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

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

AQHKAUHOWHOH KOMOHHEI

- gt i
e

LT T R
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Tabnuya 1
VIcxoHbIe JaHHbIe TS pa3Ie/sieMOi 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
HIEPETrOHKE, CIEyeT 0ToOpaTh MpoOy M C MOMOIIBI0 pe)paKToMerpa Om-

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 KoopauHatax 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 MpenomIeHus

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

2.7). Ha pucyHke Touka 3 sIBJIS€TCS BEJIMUMHOM ITOKA3aTeNs MPEIOMIIEHHs HccienyeMoit cmecu. Ormyc-
THUBILIKCH Ha OCh X, ompezerseM 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 BEIYUCISIIOT 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 KareJbHAKA KOJIOHKH CTEKaio OOJIbIe Kareib, YeM ¢ BEPXHEro, HO 3a-
XJIEOBIBAHUSI HE TIPOUCXOJTUJIO.

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

CymHocTh paboThI 3aKITFOYAETCSI B CIIGIYFOIIEM: TIOCIIE YCTAHOBJICHHSI PABHOBECHS B KOJIOHKE OT-
OMparoT OJJTHOBPEMEHHO NPOOY U3 IEPETOHHOM KOJIObI U TPOOY TUCTUILIATA U ONPEAEIISIIOT UX COCTaB.

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

R = Koau4decmeo_OpPOULEHUA Kal’lflu/MMH

)
Koaudecmeso __ 0ucmuﬂjz;zma, kanaul mun

Ot00p IUCTILISTa MOYKHO TIPOBOJIUTH HEMPEPHIBHO WM Niepruomyecku. Clieiyer UMeTh B BHITY,
YTO MPH OTOOPE MH/IMBUTYAJIHOTO BEIISCTBA BEIMUMHY (pIIErMOBOTO YMCIIa MOYKHO YMEHBIIIUTh; TIPU 0TOO-
e IPOMEKYTOUHBIX (DPAKIIHH, TSl IOCTYDKEHHS HanOoJee YETKOro paszesieHus], (IerMOBOE YHCIIO YBEIIH-
YHBAIOT, YMEHBIIIAsi CKOPOCTh 0TOOpa (ppaKiwii.

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

ITo momy4eHHBIM SKCIIEpUMEHTAEHBIM 3HaueHHaM N2’ ompesenseM coepKaHue JTerko-

kursero kommnonenTa (% mac.) B auctwisite (Xp), kyoe (Xg) u B nuranuu (Xg). [Tomydaem
CIIeTYIOIIMe 3HaYeHHs, %0 MaC. 3amuChIBaeM Pe3yIbTaThl SKCIIEPUMEHTA B BUJIE TaOJIHIIbL:
X5 =99.5%, X; =2%, X =19.8%
Haxomum KoIM4YecTBO TUCTHILIATA U Ky0a 10 ypaBHEHHSIM MaTepUalbHOro OaaHca pek-
TU(PHUKALMOHHON KOJIOHHBI HEMPEPBIBHOTO JICHCTBUS:
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GDE +GWE:GFZ’
{GD +G, =G;.
Cnenosarensro, G, =126 -G,;
0.995G, +0.02(126 — G, ) =126 -0.198;
0.993G, =22.47,
G, =22.632/uac.
22,360,995 = 22,522/ yac(A);
22,63-0,005 = 0,112/ uac(B);
G, =126 —22.63 =103.372/ uac;
103,37 - 0,02 =103,372 \ uac(A);
Orcrona
103,37 - 0,98 =101,32 / uac(B).
Jiis majgbHENIMX pacueTOB MEPEXOJUM OT MACCOBBIX IMPOLIEHTOB (J10JIei) 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 OMHapHOM cMecu X-V, rae X- copep:kaHue JIETKOJIETYYEero KoM-
MOHEHTA B XKUAKOH (pa3e, OCYIIECTBISAIOT [1OCIIE BBIMOIHEHHS pac4€TOB IO ONpeaeeHnio X U Y
B MHTEPBAJIE TEMIIEPATYP KUMEHUS JIETKOKHUIISIIETO U TSKEIOKHUITAIIET0 KOMIOHEHTOB.

Pacuér conepxanus JErkoneTy4ero KOMIOHEHT MPOBOJIAT MO YPAaBHEHUSIM

I1-P P X

m.K.K. . _ T KK

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

B
gP=A [t - C}
rne t - remneparypa, °C; 4, B, C - koo dunuentsl 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 A 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

nenust Xp u Xy ctporM padoune simann (O/1) ncyeprbIBaromeii 1 yKperusiromen 4acTeil KOJIOHHBI.
VYpaBHeHue paboyel TMHUK BEPXHEH 4aCTH KOJIOHHBI pacCUMThIBaeTCS 110 hopmyiie

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

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

" 044-025 0.9
PeanbHoe (permoBoe unciio R HaxoauTces 1Mo ypaBHEHHUIO
R=4-R,, +0.3,

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

ONTUMAITBHOE (IIETMOBOE 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 Noay4eHHOro 3HayeHus: R BBIBOAMM ypaBHEHHE paboyeil TMHUU BEpXHEl 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 3HaueHusiMu X B nipenenax 0.1 < x < 0.75 (MeHblile, 4eM COJIepKaHUE BBICOKO-

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

X 0.75 0.55 0.385 0.24 0.11

Y 0.795 0.635 0.503 0.387 0.283

Jlnia onpeneneHus Yuciia TEOPETUYECKUX TapeloK HEOOXOIMMO BBIBECTH YpaBHEHUE pa-
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Oouel IMHUY HMKHEH YacTU KOJIOHHBL,
R+F F-1
y= 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 CTYNEHUYATOW JIMHUU (CM. pHC.2.8), COCTOAIIEH U3 TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
OTPE3KOB MEK/Ty pabOUMMH JIMHUSMH M KPHBOM paBHOBECHS B Mpe/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 urcno TeopeTrmyeckux
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.().
KOTOPBII B 3aBUCUMOCTH OT THIIA TAPESIKU MOKET U3MEHSIThCA B IIMPOKUX npeaenax ot 0,2 1o 0,9.
Moxno onenuts KIIJI Tapenku o SMOMprU4ecKOMy YPaBHEHUEO
n =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.
BsizkocTh cMecH yriieBoJOpOA0B MOXKHO ONPEICIUTh B 3aBUCUMOCTH OT MOJISIPHON 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 3KCIIEpUMEHTAITBHBIM M PACUETHBIM JJAHHBIM COCTABIISIEM MaTepHAbHBIN OaaHC mporecca

pektudukamu (Taoi. 5).

= 38mapenox.

Tabnuuad
MatepuanbHblii 6aj1aHC peKTUUKAITIT
KoOMIOHEH- M [Tutanue Juctumst Ky6
b % nj, % m;, % n;, % % nj, %
TBI I/MOIB | M;, T mi, r
Mac | MOJIb | MOJ. | T | Macc. | MOJb | MOJL Macc. | MOJb | MOJL
A 99 250 119,80,252 | 0,25 [225| 99,5 {0,227 | 99,6 | 2,0 20 | 002 | 2,7
B 133 ]101,0|80,2|{0,7%8,0,/5/ 01| 05 |0,008| 04 /1014 | 98,0 | 0,76 | 97,4

18




126,0| 100 | 1,0 | 100 [ 22,6 | 100 [ 0,228 ] 100 | 103,4| 100 | 0,78 | 100 |

JlabopaTtopnas pabora Ne8 [MonydyeHue ruaporepeKucu dTI0CH301a
OKHCJIEHHEM JTIJIOEH30J1a

Lens paboTsl: 1) M3ydeHne mporecca OKUCISHUS dTUIOEH30Ia KUCIOPOIOM BO3AyXa B MPHU-
CYTCTBHH KaTasln3zaTopa (Cojb, THIPOKCH METaJIa OCTOSTHHOM U TIEPEMEHHOM BICHTHOCTH);

2) u3y4eHrne MexaHu3Ma PeaKkIMi OKUCICHHS STHIIOCH301a B THAPOIIEPEKUCH STHIIOCH3071a;

3) u3yueHue KHHETUKHU MPOIIecca OKUCICHUS dTHIIOCH30I1a;

4) u3ydenue BIUSHUA (PAKTOPOB HA COCTAB MPOJYKTOB OKHCICHUS (TEMIIeparypa, AaBJeHHUE,
BpEMS).

PeakTuBbl: STHIOEH30I1, CKATHIN BO3/1yX, KATaIM3aToP.

OTHIIOCH30J1 OKUCIISIOT Ha YCTAHOBKE, CXeMa KOTOpOM MpuBeaeHa Ha puc. 1. YcraHoBka
COCTOUT M3 KOMIIpEccopa C)KaToro Bo3ayxa 1, peme-peryistopa 2, peakropa 3, KOHTaKTHOTO
TepMoMeTpa 4, 00paTHOTO XOJIOAUIBHUKA 5.

Peakrtop msrorosiieH u3 Tepmoctoiikoro crekia (d=30mm, h=290mm) u cHaOxeH QuUIbT-
powm Illora 6 mist 6apboTaka Bo3ayxa, MPOOOOTOOPHUKOM 7, NEKTPOCIHPAIbIO 8 NI Harpesa
PEaKIHOHHON MacCCHI.

[lepen HawagoM pabOTHI HEOOXOIUMO YOSTUTHCS B TEPMETUYHOCTH YCTAaHOBKH.

[IpenBaputensHo pacteopsitoT 0,05 r runpookucu Hatpus B 200 mi 3tunbdensona. Pac-
TBOpPEHHE THJIPOOKHCH HATPHUS B STHIIOCH30JI€ TPOBOIAT Ha YCTAaHOBKE pHC. 2.

YcTaHOBKa COCTOUT W3 JJIEKTPOILTUTKU 1, KpyriogoHHOU KoiOb1 250 mur 2, oOpaTHOTO
XOJIOAMIbHUKA 3, TepMOMeETpa 4.

>

Puc. 1 - Cxema ycTaHOBKH OKUCIIEHUS STHIOEH301a KUCIIOPOIOM BO3/1yXa

Cwmech 3arpyxatoT B peaktop. IlomaroT Boay B 0oOpaTHBIM XOJOIUIBHUK, BKIIOUYAIOT
oborpeB peaktopa. [lo mocTmxeHun Temneparypsl 80°C u ee cTabMIM3ALHH BKIIOYAIOT nojgavy
BO3ayXxa. MoMeHT BKITFOUYEHHUS nmogavu BO3ayxa NpUHUMAIOT 3a HAYaJIO OITbITA.

B xoze omnbiTa kaxzable 15 MUH B mpueMHbIE KOJIOBI OTOMPAIOT MPOOKI /1JIsi KAaUeCTBEHHO-
rO OIpeJeNIeHNs THAPONIEPEKUCH STUIIOEH301a B peaKIIMOHHOM Macchl. OKHCIEHUE MPOI0IIKAIOT
1,4 gaca. [To okOHYaHHH OTBITA BHIKJIIFOYAIOT 00OTPEB PEAKTOPA, MOCIE OXIKICHUS 10 40-45°C
— Mojiayy BO3/yXa U Cpa3y OTCOEAMHSIOT JIMHUIO BO3/AyXa OT peakTopa JUIsl MpeJOoTBpaIIeHUS 3a-
cachlBaHHA B Hee peakMOHHOU Macchl. [locne moiHoro oxyaxaeHus peakliMOHHYI0 Maccy ClH-
BalOT C peaKkTopa.
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Puc. 2 - Cxema yCTaHOBKU PaCTBOPEHUS TMIIPOKCHAA HATPUS B STHIOCH30JIE

Onpenenenue coaepskaHus TUAPONEPOKCHIA FTUIIOCH30I1a

Onpenenenre OpraHUYECKUX THAPONEPOKCUIOB OCHOBAHO HA PEaKLUU OKUCICHUS
UMH MOIUCTOBOAOPOJHON KUCIIOTBI:

ROOH + 2KI + 2CH3COOH — ROH + I; + 2CH3;COOK + H,0

B nBe xoHnueckue KojObl eMKOCThIO 100 M1 Kaxaasi ¢ MPUTEPTHIMH MPOOKAMU I10-
MEIIAT HaBeCKHu aHanu3zupyemoir cmecu o 0,1—0,2 r. B3pemmBanue npoBoasT HA aHa-
nutrudeckux Becax ¢ TouyHocThio 0,0002 r. K naBeckam npuinBaroT 1o 10 M1 ieassHOM yKCyc-
HOU KHUCIOTHI U 1o 2 mi 50%-ro BoaHOTO pacTBopa HMoaunma kanus. Comepkumoe Koo
B30QITHIBAIOT M BBLICPKUBAIOT B TEMHOM MecTe B TeueHue 20 MUH. 3aTeM BBIICITUBIIHICS
iiox Tutpyrot 0,1 M BoaHBIM pacTBOpoM THOCYJIb(aTa HaTpus. Ilepen KOHIIOM TUTpPOBaHUA,
KOT'/Ia JKeNTasi OKpacka pacTBOpa CTaHEeT ocladeBaTh, MPHJIMBAIOT MO 2 MJI pacTBOpa Kpax-
Majia ¥ MPoJ0JKAI0T TUTPOBAHUE JI0 NCUC3HOBEHHS CHHEH OKPACKU:

I, + 2Na,S,03 — Na,S40¢ + 2Nal

[TapannensHo NMpoBOAAT TUTpOBaHUE cMecH 10 MiT JIeAsTHON YKCYCHOU KUCIOTHI U 2 MJI
50 %-ro BomHOrO pacTtBOpa Hoauaa Kanus 0e3 aHAIM3UPYEMOTO MPOAyKTa (XOJOCTOM
OTIBIT).

CopepxaHve OpPraHMYECKUX THApPONepoKcUAHbIX TIpynn X % (macc.) B aHalH-
3UPYEMOU CMECH BBIYUCIAIOT MO POpMYyIIe:

X =(a-0) 0,00225K- 100/g
rne a — ooweM 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, M,
0,00225 — coxepkaHue THAPONEPOKCUIHBIX TpyI, cooTBeTcTBYIomee 1 ma 0,1 M pacTtBo-
pa NazS;03, r; K — momnpaska #Ha 0,1 M pactBop NaS,03; § — HaBecka aHAUIH3HPYEMOTO
BEIECTBA, T.

N3 nByx mapanienbHBIX OMpPEICNICHUN HaXOIAT CpPEHEe COJepIKAHUE THAPOIEPOK-
CHJOB B AaHAJIM3UPYEMOU CMECH.

JlaGoparopHag padora Ne9 «JToMHOKCHIPOUINPOBAHNE ADOMATHYECKUX AMHHOB.
MaHoMeTpruyeckasi YCTAaHOBKA)

Jlig u3ydyeHusi peaklMOHHOW CIOCOOHOCTH MEPBUYHON M BTOPUYHONW aMUHHBIX TPYIII
OBLIM MPOBEACHBI MOJIENbHbIE PEAKIIMM B3aUMOJICHCTBUS OKUCH MPOMNWIEHA C aHWJIMHOM U JIH-
(dbeHnIaMruHOM Ha MAaHOMETPUYECKON yCTaHOBKE, H300pakeHHOM Ha pucyHke 1.1.

[TockonbKy OKHCh IPONMUIIEHA UMEET JOCTaTOYHO BBICOKYIO YIPYTOCTh Iapa MpH TemIie-
paTtype peakuuu, TO yIOOHO HCIOJIb30BaTh MAaHOMETPUYECKYIO YCTaHOBKY JUISl MCCIIEIOBaHUS
KMHETUKH peakuuu. [Ipu okcuankuinpoBaHUM apoOMAaTUYECKUX aMHHOB MPOTEKAHUE PEAKIUHU
COIPOBOKAAETCS CYIIECTBEHHBIM M3MEHEHHEM MaplMabHOTO JIaBJICHUs OKHUCH MPOMHIIEHA, KO-
TOpOE JIETKO 3aUKCUPOBATH C TOMOIIIbIO MAHOMETPUYECKOTO MPUOOpa.

Jlng npoBeieHN KHHETUYECKOT O HKCIIEPUMEHTA HCXOJHYIO CMECh PEareHTOB MIOMELIA0T
B PEAKTOp 6, MPUCOCTUHAIOT K MAHOMETPUUYECKOMY TIPHOOPY 2 M 3aKpHIBAIOT KpaH S. 3areM pe-
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AKIIMOHHBINA COCY]l 3aMOPAXKUBAIOT B YAIlIKE CO CMECHIO allETOHA C CYXUM JIbJIOM U BaKYyMHUPYIOT
npubop uepes TpyOKy 4 u KpaH 5.

[Tocne pa3mopakuBanusi B pyOaIiky peakropa 8 moaeTcsi OpraHundecKuil TeIIOHOCUTEIb
«Tepmornan» sl MONJEPKAHUS CTPOTO OMpeNEiIeHHON Temmeparypbl. Temmeparypa mpoiecca
noanepxkuBaercs repmoctaroM MLW U2C. Tlocne 3arpy3ku UCXOJHOW CMECH B peaKTOp BKITIO-
Yar0T MAarouTHYIO MCHIAJIKY 9 W HAYMHAIOT OTCYET JaBJICHHUA B IIOKAa3bIBAKOIIEM KOJICHEC MaHO-
metpa 3 1o Bpemenu (Py).

HcxonHasi cMech peareHTOB IMpEACTaBIsIa COO0H CMeCh pacueTHBIX KOJIMYECTB apoma-
TUYCCKOro aMrHa U OKHMCHU ITPOIIHUJICHA B MOJIbHOM COOTHOIICHUHA 1:1. I/ICXOI[HYIO CMCCh I'OTOBH-
JIM 3apaHee, IIPU ATOM Obljla CIUIAHUPOBAHA CEPUsI SKCIIEPUMEHTOB IPU Pa3HBIX 3HAYEHUSX TEM-

nepatypst — 100 °C, 120 °C, 150 °C.

1 — yameyHbIi pTYTHBI MAHOMETP, 2 — MAHOMETPHUYECKHH prOOp, 3 — moKa3bIBaIOIEe KOJICHO
MaHOMeTpa, 4 — TpyOKa JUIsl COeIMHEHNs. MaHOMETpa U peakTopa ¢ arMocepo, 5 — kpaH, 6 —
peakTop, 7 — MarHUTHas MelIajka, 8§ — py0alika peakropa, 9 — MOTOp MarHUTHON MeEIIaJIKU
Pucynok 1.1 — YcranoBka JUtst HCCIIEIOBaHUS KHHETUKH MOJIEITBHBIX PEaKIii MaHOMET-

PHUYECKHUM CITIOCOOOM

[TaprmansHoe naeienune okucu mnponuieHa (P) B o6mactu cobmonenus 3akoHa ['enpu
MMpOMNnoOpurOHaJIbHO €€ KOHIICHTpAal B pCaKHI/IOHHOI\/’I MacCC€ M paBHO Pa3HOCTU TCKYIIECTO U KO-
He4yHOro naBieHus Pi-P,. 3Hauenne P, MOXET OBITh 3aMEPEHO HETIOCPEACTBEHHO B XOJIE IKCIIE-
PUMCHTA UJIU B XOJOCTOM OIIBITE: Poo — 0e3 HU3KOKUIIAICTO UCXOAHOI'O pearcHTa — OKHCH IIPO-
nmteHa [116].

CuHTEe3 aMHHHBIX CTAOMJIM3aTOPOB MPOBOIWINA B JIAOOPATOPHOM MOIYNEPUOINIECKOM
peakTope, mpeacTaBIeHHOM Ha pucyHke 1.2. PeakTop mpencraBnsier coO0H TePMOCTaTHPYEMYIO
kos10y 1 ¢ memankoii 5. Ero 0oco0eHHOCTHIO SIBIISIETCS HEMpephIBHAS paBHOMEpHAsi Mojlada OKUCH
NPOTIHJIEHA B PEAKTOP.
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1 — nozarop okucu oneduHa, 2 — MaHOMETP, 3 — OOPAaTHBIN XOJIIOAWIBHUK, 4 — CTEKJISH-
HBII peakTop ¢ pyOarikoi, 5 — memanka
Pucynoxk 1.2 — JlaGopaTopHasi ycTaHOBKa IOJIy4eHHUS] aMUHHBIX CTa0OMIIN3aTOPOB

TepMocTatnpoBaHHuEe OCYIIECTBISETCS C MOMOILBIO MOJAa4l BBICOKOTEMIIEPATYPHOTO Op-
raHM4ecKoro TermioHocutens «Tepmonan» B pyOaliky peakropa U3 TepMocTara.

[Ipu uccnenoBanum rerepodasHbIX peakuuil HEOOXO0JUMO MHTEHCHBHOE IEpEeMEIINBa-
HUe, oOecreunBaroliee MpoBeIeHUE Mpolecca B KuHeTHYecKon o6sactu. C 3TON LETbI0 UCHOJb-
30BaJId OBICTPOXOHYIO TYPOMHHYIO MEUIAJIKY 5.

Tak kak peaxius IpOTEKaeT IPU TEMIIEPATYpPE BBIIIE TEMIIEPATYpPbl KUIIEHUS OKUCH IIPO-
NWJIEeHa, TO B PEAKTOpe MPOUCXOIUT ee ucmapenue. IloaTomy peakrop cHaOxeH 0OpaTHBIM XO-
JOAUIBHUKOM 3 Ui TPEAOTBPAIICHUSI YHOCA PEaKIIMOHHOW Macchl B Buze mapoB. OOpaTHBIiA
XOJIOIUJIbHUK UMEET YJUIMHEHHBIN HOCHUK JIJIl CTEKaHMsI KOHJEHCUPOBAaHHBIX [1apOB OKUCH IIpO-
IIUJIEHA HENOCPEACTBEHHO B 00BEM pEaKLIOHHONW MacCCHhl.

Oxuch nponuiieHa MOJAETCSI B PEAKTOP B JKMJKOM COCTOSHUM C IIOMOIIBIO J03aTOpa,
MMEIOIIET0 y/UIMHEHHBIN KaluuIsip, OMyIleHHbIH B aMuH. [l oOecrieueHust HepephIBHOM CKO-
pOCTH MPHUKAIIBIBAaHUS OKUCH MPOIWIEHA J03aTOP COEANHEH C PEaKTOPOM uepe3 Hacaaky. Takum
o0pa3oMm, JaBJI€HHE IE€pe]l KPAaHOM IOCTOSHHO, YTO 00ECIIEYMBAET MOCTOSIHHYIO CKOPOCTh MpPH-
KarbIBaHUS NpU (PUKCUPOBAHHOM I0JIO)KEHUH KpaHa HE3aBUCUMO OT YPOBHS OKUCH IPONUJIEHA B
J103aTope.

Jl1st mpoBenieHrs SKCIEPUMEHTa B CyXOW YHUCTBIA peakTop 4 depe3 BOPOHKY, BCTABIICH-
HYIO Ha MECTO /103aTOpa OKHCH IpomujeHa 1, 3arpyxatT OTMEPEHHOE KOJIMYEeCTBO aMuHa. Mc-
XO/JIHO€ MOJIbHOE€ COOTHOUIICHHWE aHWIMH : OKHCh MpomnuieHa cocrasisuio 1,2:1; m-
aMHHOAM(EHMITaMUH : OKUCH mporuieHa — 1:1.

VYcranaBnuBaroT 103aTop 1 ¢ pacyeTHBIM KOJMYECTBOM OKHMCH IPOIUJIEHA, MEIIAJIKY S C
3a/laHHBIM YUCJIOM 00OpOTOB IIPU HCIIOJIb30BAHUU PEAKTOpPA, [10AaYy BOJAbl B OOpaTHBINA XOJ0-
IWILHEK 3 1 06orpeB peakropa. [1o moctmxenun B peakrope 4 temmeparypst 100 °C ocymiecTs-
JISIOT T0JIa4y OKHMCH MPOIUJIeHa, IPUHUMAIOT 3@ Hayaso OIbITa.

[locne wucTeueHHs cpoka MPUKANbIBAaHUS OKUCH MPOMMIIEHA MPOJ0JIKAI0T HUHTEHCUBHOE
nepeMenInBaHiue pPeakIIMOHHOM MacChl MEIIANKOW S JUIsl MOJHOIO MPEeBPalleHHs] OKUCH MPOIH-
nena. KOHTpoJb cTeneHn npeBparieHus: OKHCH MPONIIEHa OCYIIECTBISIETCS MaHOMETpoM 2. Yc-
TAQHOBJIEHHWE MOCTOSHHOTO MHHHMAaJbHOTO 3HAa4Y€HMs] M30BITOUHOTO JaBJICHUS HAa MaHOMETpE
CBUJIETENILCTBYET O MpeKpamieHuu peakiuu. CocTaB peaklIMOHHOW CMECH OINpeAessii XpoMa-
torpadudecku. OCTaTOYHYIO OKHUCHh MPOMUICHA YAATUIN 1M0J BakyymoMm -0,6 Kre/cM? MIpU TEM-
neparype 100 °C. Bakyym co3aaBaiu MOIKIIOYEHHEM K YCTAHOBKE BAKYyMHOTO HACOCA.

3aTeM B peakTop 3arpykaroT HABECKYy KaTaiu3aTopa — METAJUTMYECKUN Kalui — U BEIyT
HepeMENIMBAaHNE PEAKIMOHHOM Macchl B Teuenue 30 Mmunyt npu temueparype 100 °C. Kanuii 3a-
rpykar0T B MOJIbHOM COOTHOIIEHHH 1:]1 B pacuere Ha MOHOOKCHIIPOIIUINPOBAHHBIN AMUH.

3areM B J03aTop 1 3anuBaroT pacueTHOE KOJIMYECTBO OKHMCH MpomnuieHa. MoiabHOe cooT-
HOIIEHHWE apOMATUYECKUN aMUH : OKHCh MPONUIIEHA BAPbUPOBAIOCH B Auarna3one ot 1:2 go 1:4.
[Tocne okoHYaHMS MOJAa4YM OKHUCU MPOIUJIEHA B PEAKTOp MepeMelINBaHie PEaKIMOHHON MaccChl
MPOBOAAT B TedeHUH 30 MUHYT IS MTOJIHOTO MPEBpAIIeHUs OKUCH TIPOIUIICHA.

[Tocne 3aBepiieHUs OMbITA BBHIKIIOYAIOT TYPOMHHYIO MEUIAJIKy 5, 0OpaTHBIN XOJOIUIb-
HUMK 3 1 000rpeB peakTopa. PeakIMOHHYIO Maccy OXJIaxaaT 10 temneparypbl 60 °C u BHIpy-
KaloT U3 peakTopa 4.

W3 peakiimoHHONH Macchl OTTOHSIIOT HEMpPEBPAlllEeHHbIE OKUCh MPOMHJIEHA M aHWIMH Ha
YCTaHOBKE BaKyyMHOM IepErOHKH.

OkcunponuIupoBaHHbBIE APOMATHYECKUE aMHUHBI MTOJBEPTAIOT HEUTPATIU3AlMU YKCYCHOU
KHUCTIOTOM. 3aTeM HeUTpanu30BaHHbIE OKCUITPOMUINPOBAHHBIE AMUHBI OTMBIBAIOT MATHKPATHBIM
M30BITKOM JTUCTUUTMPOBAHHOW BOJBI OT OOpa30BaBIIMUXCS B MPOIIECCE HEUTpaTU3alMK COJIeH
Kanusi. PeakiimoHHyI0 Maccy OT BOJIbI OCYIIAOT B BAKYyMHOM IIKady.

JlabopaTtopuas padora Nel0 ITonyyeHue TpeT-OyTHIIOBEIX 2(DUPOB
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Krnaccudeckum crnocoOOM MOTydeHUS MPOCTHIX d(DUPOB SIBISIETCS ACHCTBHE HA CIIUPTHI CEPHOU
KUCIOTHL. [Ipu 3TOM, Hampumep, U3 STUIOBOTO CHUPTA CHAYala MOJMYy4YaeTCsl ITUIICEpHasl, WU
CEepHOBUHHAs, KuciioTa (BuiabsiMcon):

HO C,H,—
CgHsOH -l'- SOQ —_— O>502 —I— HQO
HO HO
KOTOpas IpU HAarpeBaHMU C HM30BITKOM CIIUpPTa 00pa3yeT MPOCTOM 3(pup, MPUYEM BBIICIACT-

Cs MOJICKYJIa CepHOﬁ KUCJIOTHI.

C,H,—O CH H
= >sog+ CHOH —s 5>o + O>so2
HO C,H, HO

Takum 00pa3om, cepHas KHCIOTa B KOHIIE NPOIEcCa OKA3bIBAETCSI HEU3MEHEHHON U MOXET CHO-
Ba BOMTH B PEAKIUIO CO CIIUPTOM, T. €. OHa UI'PAET POJIb KaTaIu3aTopa.
Bo BTOpOIi paze peakuu MOKHO B3STh APYroi ciupT. Torna moixydaercs CMeIaHHbIi 3¢up:

CyHg—O C,H,
>sog + CH,OH —> >o + H,S0,
HO CH,

B o01iem Buie peakiiuio MOKHO MPEACTaBUTH CIEAYIOIUM 00pa3oMm:

H, 50,
C,H.OH + CH,0H — CH,0C,H; + H,0
Lenv pabomwi: MOMYYUTh ATUIA-TPET-OYTUIIOBBIM 3pup MyTéM B3aMMOAEHCTBUS 3TUIOBOTO
CHMpTa ¢ TPUMETWIKAPOMHOJIOM, ONPEIEINUTh BBIXOJ U YUCTOTY Mpojaykra. COCTaBUTh MaTepu-
aJIbHBIN GanaHc. OnpeaenuTb OKTAaHOBOE YHCIIO MOIYYEHHOI0 dupa.
Peaxmugvl: 3TUIOBBIA CIIUPT, TPUMETHIIKApOUHOJ, CepHasi KUCIIOTa, T'UAPOKCHIA HATpHs, Ha-
CBILIEHHBINA PACTBOP XJIOPHUCTOrO KAJIbIHsL, O€3BOIHBIN XJIOPUCTHIM KaIbIIUH.
Obopyooeanue: 31EKTPOITINTKA, OaHs MecyaHas, TepMoMeTp, Hacaaka /luna-Crapka, oOpaTHbII
XOJIOAWJIBHUK, TPSAMON XOJOAMIBHUK, KPYTJIOAOHHAs Koj0a, Hacaaka, aloHX, IPUEMHHKH, Je-
JUTEIbHAs BOPOHKa, AediermMaTop.
IIpogedenue onvima:
OTUn-TpeT-0yTWIIOBBIN 3hUp MOJTyyaroT Ha Ja00paTOPHO YCTaHOBKE, cXeéMa KOTOpPOH NpHBe-
JIeHa Ha pucyHke 1. B kpyrioqoHHy0 K00y, CHaOKEHHYI0 MEIIalKol, yCTaHABIUBAIOT JIOBYII-
Ky Auna-Crapka, oOpaTHBIN XOJOJMIBHUK U HATUBAIOT 3TUIOBBINA criupT 1 TMK.
Jlanee, oCTOPOXHO, MPHU HEepeMEIINBAaHUM J100aBISAIOT KOHIIEHTPUPOBAHHYIO CEPHYIO KHUCIOTY,
BHOCST «KUIIEJIKU» U CMECh OCTOPOXKHO KHIIATAT.
Harpesanue npekpaiaroTr, KOrja KOJU4eCTBO BOJBI B JIOBYUIKE IEPECTAHET YBEIMYMBATHCA U
OyzeT NpUMEpHO paBHOE PACUETHOMY 3HAYEHHIO, OTIPENIENIEHHOTO MPEBAPUTENILHO M0 ypaBHe-
HUIO PEAKIUH.
K comepxumomMy KOIOBI MPU OXJIAXKJIEHUH U TepemMe-
IIMBaHUM NPUIMBAIOT 3 H pacTBOpP I'MAPOKCHAA Ha-
TpHsl, IEPEHOCAT B JIEIUTEIbHYIO BOPOHKY U IIPOMBI-
BalOT 0 IIEJIOYHON peakuuu NpoMbIBHBIX BoA. Ilocne
no0aBnsoT 15 M1 Boabl U 12 MIT HACHIIIEHHOTO pac-
TBOPa XJIOPUCTOIO KaJlbLIUs WU IPOMBIBAIOT 1O HEMU-
TPaJIbHOM peakLUH 10 JAKMYCY.
[TomydyeHHBIH MPOIYKT CymIaT O€3BOJHBIM XJIOPUIOM
KanpLus. PeakiimoHHyro maccy, ocie OTMBIBKHM Tepe-
HOCST B NEPETOHHYIO KOJIOY C BBICOKMM Je(IerMaro-
poM, GWIBTpys ee uepe3 OyMaKHBIA CKJIaa4aTbli
¢wibTp. [anee BexyT meperoHky, oToupas Gppakuuio,
kursgyto o 75 °C.
ITo oKOHUaHMM MEPETOHKM CHHUMAIOT MOKa3aTellb Mpe-
JIOMJIEHUS], OINPEAEIAIOT OKTAaHOBOE YHCIIO, CUUTAIOT
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BBIXOJ U COCTABJIAIOT MaTepHaHLHLIfI OanaHc mnmpormnecca.

Odopmitenune pe3yJbTaToB

1. Ilepen HawamoMm SKCIEpUMEHTa HEOOXOAMMO 3a- Pucynok 1. Cxema 1aGopatopHoii ycra-
MMCcaTh BCE BO3MOXHBIC MPOTEKAIOIINE PEAKIIUU HOBKI:
(ueneBble ¥ HOOOYHBIC). 1 — snexTporunTKa, 2 — 6aHs, 3 — Kpyrio-
2. ITo ypaBHCHHIO LE/ICBOH PEAKIMH PACCYUTATh KO- joppag K01I6a, 4 — TepMOMeTp, 5 — Haca-
JUYECTBO 3arpy’KaeMbIX PEaKTHUBOB. xa Jluna-Crapka, 6 — Mewwanka, 7 — X0JI0-
3. 3anoyHUTH CIEAYOUIYIO0 TabIuILy: JHITBHUK
[Toka3zarenn
MonekynsipHas Temneparypa [InoTHOCTH, | Macca,
KomnoneHt MIPEIIOMIIEHHUS, 20
macca kureHus, Ty n,20 P4 p
4

4. CoctaBUTh MaTepuaibHbIN OanmaHc ombiTa (Tads.l), ompenenuTs KOHBEPCHUIO M30aMHIIOBOTO
CIHPTA U BBIXO/I IIETIEBOT0 d(pHpa Ha 3arpyKCHHBIN U POpPEarupoBaBIIAN CIIHPT.
Tabmuna 1 — MarepuanbHblii OanaHc OnbITa

Bssaro r % macc. ITomyueno r % macc.

OraHon Karanu3zar, B TOM dnce:
TMK ATHI-TPET-OyTUIIOBBIA 3¢up;
TMK;

3TAHOIL;

BOJIA

U T.J1.

IToTepu

Bcero: Bcero:

Kpurtepuu ounenku:

CTyAeHT I0JKEH BBIMOJIHUTH ACBATH pad0T 1a00paTOPHBIX paboT:

6 cemecTp:

- MakcuManbHO 10 6asoB — 3a MOJIHBINA, pa3BEepHYTHI OTBET Ha MIOCTABICHHBIE BOITPOCHI
IIPU 3aIlUTE OTYETA;

- MUHUMaIIbHO 6 0ajuta — 3a HEMOJHBIN OTBET C JIOMYIIEHHEM IpyOBIX OMIMOOK IPH OIpe-
JIEJIEHUH CYITHOCTH PAaCKpPBIBAEMBIX IOHATHI, TEOPUH, IBJICHUM.

7 cemecTp:

- MakcuMaibHO 10 6atoB — 3a MOJIHBINA, Pa3BepHYTHI OTBET Ha TIOCTABICHHBIE BOITPOCHI
IIPU 3aIlUTE OTYETA;

- MHHEMAJILHO 6 Oayia — 3a HETMOJIHBIA OTBET C JIOMYIICHHEM I'PpyObIX OIIMOOK TIPH OIpe-
JIEJICHUH CYITHOCTH PAaCKpPbIBAEMBIX IIOHATHI, TEOPHl, SIBJICHUH.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTHYECKU I YHUBEPCUTET
TexHonoruueckuii GpakynbTeT

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

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

[Tapadunsl, UX CBOWMCTBAa U UCTOUHUKHU. METObI M TEXHOJIOTUS BbIJENECHUS NapauHOB
U3 Ta30B ¥ He(PTAHBIX Qpakuuii. [I[prMeHeHre HU3MIMX U BRICIINX MapaduHOB.

Omnedunbl, MX CBOWCTBA, MpUMEHEHHE. MeTopl momydeHus osepuHOB. TeopeTnueckue u
TEXHOJIOTMYECKHE OCHOBBI IIpoLiecca MUPOJIn3a NpsIMOroHHoro 6ensuHa. [lpuHnunuansHas Tex-
HOJIOTHYECKAs CXEMa IIpouecca.

ApomaTudeckue yrieBoAOpOJbl, UX CBOWCTBA, NpUMEHEeHue. VICTOuyHMKM apoMaruhye-
CKHX YIJIEBOJOPONOB. T€OpeTHUECKHEe U TEXHOJIIOTHMYECKUE OCHOBBI IIPOLECCa THIPOACAIKUIIN-
poBanus ¢pakmuu C6-C8 muponmza npsMoroHHoro OeHsuHa. [IpyHIMITHANBHAS 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-
HOJIOTHSA IIpoLecca.

Kpyrasbrii ctos Ne3 «IIpomeccsl ruapaTanuu-aerupaTamum

I'unparauus onepunos. TeopeTnueckue U TEXHOJIOTUYECKHE OCHOBBI Ipoliecca ruapara-
nuu OyTHiIeH-u300yTHieHconepkatel ¢gpakuun. Hasnauenue mnpornecca. I[lpuHuunuanpHas
TEXHOJIOTHYECKAsl CXeMa IpoIecca.

Herunparanust cnupToB. TeopeTnyeckrue M TEXHOJIOIMYECKHe OCHOBBI ITpolecca JAEeTU/I-
paTanuu TpuMeTHiIKapOouHoia. [IpuHIMnIanbpHas TEXHOIOTHYecKas cXxema rpolecca.

I'unparauus okuceil onepunos. [lpumenenue riukoneil. Teopernyeckue U TEXHONOTU-
YECKHME OCHOBBI Ipoliecca THapaTallMd OKHUCH ASTWieHa. [IpuHuMnuambHas TeXHOJIOIMYecKas
cxema Iporuecca.

Kpurtepun ouenkmu:

3a yyacTHe B OJHOM KPYTJIOM CTOJIE:

6 cemecTp:

Maxkcumanpao 20 6ayuToB - 3a TOJHBIN, Pa3BepHYTHIH OTBET Ha MOCTABJICHHBIE BOMPOCH! B X0JI€
00CYXICHHS;

MuanManpHo 12 Gansia - 3a HEMOTHBINA OTBET C JOMYIICHHEM IPpyObIX OIMIHOOK MPH ONpeAeTICHHN
CYIIIHOCTH PACKPBIBAEMbIX MTOHATHH, TEOPHil, SIBIICHHIA.

7 cemecTp:

Maxkcumanpao 10 6amioB - 3a MOJTHBIN, pa3BepHYTHI OTBET Ha MOCTABJICHHBIE BOMPOCH! B XOJI€
00CYXICHHS;

MuHumanbHo 6 6aria - 3a HEMOJHBIA OTBET C JOMYIICHHUEM I'PYOBIX OIMIHOOK MPHU OMpPEIeICHUN
CYIIIHOCTH PACKPBIBAEMbIX MTOHATHH, TEOPHil, SIBIICHHIA.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT
Kadenpa Xumuueckoit TEXHOIOTUN OPTraHUYECKUX BEIIESCTB

KounTposabHas pabora
no mgucuuiumae 51.B.J1B.02.01 XuMug B TEXHOJOIHWSI OCHOBHOI'O OPraHMYECKOr0 WM HeTEeXH-
MHYECKOT'O CHHTE3a

6 cemecTp
TpeGoBaHus K BHINOJTHEHUIO M 0(hOPMJICHH IO
KOHTPOJIbHBIX 3aaHUM

BapuaHT KOHTpPOJBHOTO 3aJjaHMs BBIOMPAETCS B COOTBETCTBHU C TOPSIKOBBIM HOMeE-
POM CTyzieHTa B OOIIEM CIIHCKE.

Ilepen TemM Kak HPUCTYNUTb K BBINOJIHEHHIO KOHTPOJIBHOTO 33JaHUS, CTYACHT JOJ-
JK€H MpopadoTaTh peKOMeHAyeMyro juteparypy. KonTponsHas pabora odopmiisiercss B TET-
pazu. Bompockl 1 OTBETHI JOIDKHBI OBITH HAITUCAHBI B TOM MOPS/IKE, B KOTOPOM OHH CTOSIT B 3a-
naHuu. OTBeyaTh Ha BOIIPOCHI CIEAYET KPaTKo, TOUHO, ucuepnbiBatolle. [Ipon3BonbHbIe cOKpa-
HIeHUs! He JoryckatoTes. ['paduueckuii Mmarepuai (3CKU3 TEXHOJIOTUIECKON CXEMBbI) BBIIOJHATh
KapaHJalloM Ha MIJUTUMETPOBOW Oymare. B KOHIIE KOHTpPOJIBHOW paOOThI MPHBOIAMTCS CITHU-
COK JIUTEPATYpBHI.

Otget Ha Bonpoc «TeopeTnyeckne 0CHOBBI MpoIeEcca ....» JOKEH COJIEPKATh!

. XUMHU3M U MEXaHU3M Iporiecca (IpeICTaBUTh KakK IIeJIEBBIC, TaK M MMOOOYHBIE pe-
aKIIMY, XapaKTepHbIE AJIsl JAHHOTO IIpoLecca);
. pOJIb TEPMOJUHAMHUKN U KHHETHKH B BBIOOpE YCIIOBHH Tporiecca (apryMeHTHPO-

BaTh BbIOOp MapaMeTpoB Ipoliecca M KaTalu3aTropa JaHHOM TEXHOJIOTHH, BIUSHUE MapaMeTpoB
npolecca Ha CEJIEKTUBHOCTD, YCIOBUS MTPOTEKAHUS TOOOYHBIX PEaAKIINiA);

. MyTU TPOMBIIIJIEHHOTO NPUMEHEHHS OCHOBHOI'O M MOOOYHBIX MPOAYKTOB (IIpHU-
BECTU YPaBHEHUS PEAKIINN).

Otger Ha Bompoc «TexHos10rnueckne 0CHOBbBI IIPOLECEA ....» JOJDKEH CO/IePKATh:

J TpeOOBaHUS K UCXOJHOMY CHIPBIO;

J 000CHOBaHHE BbIOOpa peakTopa (M0 TEMIOBOMY PEXUMY, IO KOHCTPYKLIUU B 3a-
BHCHUMOCTH OT MCIIOJIB3YEMOT'0 KaTalu3aTopa, MPEeACTaBUTh CBEJACHUS O MaTepuase peakropa u
AHTUKOPPO3UITHOMN 3aIuTe);

J ACKU3 TEXHOJOTUYECKOW CXEMbl C KPaTKUM OIKMCAHUEM CO CChUIKAMU Ha HOMepa
M300paXEHHBIX ammnapaToB (BKJIIOYash TEXHOJIOTHIO OOpabOTKM PEaKIIMOHHON Macchl U BbIJEIe-
HUS TOBAPHOTO TIPOYKTA).

OtBer Ha Bonpoc «TeXHHMKO-IKOHOMHYECKasl OLleHKa mpolecca ....» JO0JKEH Cofep-

KaTb:
o JIOCTYITHOCTh, CTOUMOCTb UCXOJHOIO CBHIPBS;
J XapaKTePUCTHKA UCXOTHOTO CBHIPhS U MPOJYKTOB C MO3UIMI TEXHUKH O€30MacHO-
CTH ¥ OXpaHbl OKPY>KAIOLIEH Cpe.Ibl;
o TEXHUKO-3KOHOMHYECKHE MTOKa3aTeH npoiiecca (KOHBepCHus, CEIEKTUBHOCTB);
. y3KH€ MECTa JaHHON TEXHOJIOTUU (CII0KHOCTH aIapaTypHOTro oOpMIIECHHUS TeX-

HOJIOTUYECKOM CXEMBbI, HaJIHuue PELMKIOB, MHOTOCTaJUHHOCTb, KECTKOCTh PEXHMa, 3aTpaThl
BCIIOMOTaTeNbHBIX BEIIECTB, HEOOXOIUMOCTD MEPEPa0OTKH MOOOYHBIX MPOJYKTOB).

Pexomenayemasi sureparypa
1. Tumodeen B.C. IlpuHIUIBI TEXHOJOTHH OCHOBHOTO OPTaHUYECKOrO0 M HepTeXuMu-
Yyeckoro cuHTe3a: Y4eb. mocodue s By3os/ B.C. Tumodees, JI.A. Cepadumon. — 2-¢ u3m., me-
pepad. — M.: Bercmr. mik., 2003. — 536 c.: ui.
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2.

Jle6eneB H.H. XumMusi u TeXHOIOTHSI OPTraHUYECKOTO ¥ HPTEXUMHUYECKOTO CUHTE3a. —

3-e m3a. — M.: Xumus, 1981. — 608 c.
3. Anenscon C.B., Bumnskosa T.I1., [Taymkun .M. Texnomnorusi HeTeXMMHYECKOTO
cUHTe3a: Yuel. 11 By30B. — 2-¢ u3ll. — M.: Xumus, 1985. — 608 c.

KOHTpOJ’[LHbIe BOIIPOCHI

JlaiiTe XapaKTepUCTUKY IIPOLiecca MOIy4eHHsI BEHIECTBA 110 CIEAYIOIUM BOIIPOCAM:
- TEOPETUYECKHE OCHOBBI IIPOLIECCA;

- TEXHOJIOTUYECKHUE OCHOBBI IIPOLIECCa;

- TEXHUKO-2KOHOMHUYECKAs OLIEHKA IIpolecca.

Huxe npeacraBieH CIMCOK BELIECTB.

CoNoORrwdE

NMNRNNRNNNNNNNNR R R ERRRRR R
OURWNRPOO®OMNOUAWNERO

OTUIOBBIN CIMPT NPSAMOM rUapaTanuei 3TuiacHa
N3onponunbeH3oi1 aKUIupoBaHUEM O€H30J1a TPOIUIICHOM
Crupos geruprupoBaHueM 3TUIOEH3071a

O-METHJICTHPOJ IETUAPUPOBAHIEM U30TPONUIOEH30I1a
W3omnpen aeruipupoBaHUEM U30MEHTaHA

@DeHoI1 pa3oKeHUEM r'pONePEKUCH U30IIPONUIOEeH301a
Xnopodopm XIOpUpOBaHUEM METaHA

1,2-nuxopaTaH XJIOPUPOBAHUEM ITHUIICHA

dopmalibIeru]l OKUCIUTEIbHBIM AETUAPUPOBAHUEM METaHOJIA

. 'mapomepexuch n30nponmiIOeH301a OKICICHHEM H30TPONMIOeH3071a
. HurpoGen3on autpoBanuem OeH30m1a

. [IponmiieHrnuKoIs TuaApaTanuel OKACH IPOIUIICHA

. Bununxsnopu ruipoxjiopupoBaHUEM alleTHUIIEHA

. Auetanpaeru ruiparauyei aleTuieHa

. MeraHon U3 cuHTEe3-raza

. 30mponuioBslid CIAPT OPSIMOM rUapaTaliuel IporuiIeHa

. Aneranpaerua u3 dTWICHA

. BuHnianerat u3 3THIIeHa U YKCYCHOM KHUCIJIOTHI

. U3o0ytuiien nzomepuzanueit oyruieHa-1

. TepedraneBas KucioTa OKMCIEHUEM MT-KCHIIOJIA

. Otunanerar 3TepuduKalyei 3TaHoIa YKCYCHON KUCIOTOM

. DTHIIOEH30J1 AKUIMPOBAHHEM O€H30J1a STUIICHOM

. I3onenTan nzomepusannen H-IeHTaHa

. 'unponepexuce 3TUIOEH30J1a OKMCIIEHHEM ATHIIOEH30J1a

. Okuch nmpomnuseHa SMOKCUANPOBAHUEM MPONHUIIEHA THAPONEPEKUCHIO ATUIIOEH3011a
. MOHOSTWIJICHIVIMKOJIb THIpATalMel OKUCH ITUJIEHA

7 cemecTp

KontponpHast pabora odopmisercss B Terpaau. OTBETHI HAa BOMPOCHL, YpPAaBHEHHS
PEaKIHMil 3aMUCHIBAIOTCS TTOTHOCTHIO. [Ipon3BOIBHBIE COKpAIIEHUS HE JTOMYCKAIOTCS, TaOIHUIIhI
U PUCYHKH O(OPMIISIOTCS B COOTBETCTBHHM C TPEOOBaHMSIMH, TPEIBIBISIEMBIMH K 0OpMIIe-
Huto. [lo Bcem BapuaHTaM JOJKHBI OBITh NMPUBEICHBI YPAaBHEHHS] XHUMHYECKUX PEAKIUNA |
cBelleHUs 00 WX MexaHu3Me. B KOHIle KOHTPOJIBHON pPabOThl MPHUBOAUTCS CIHCOK JHUTEpa-

TYpEL.
HoMmepa BapuaHTOB KOHTPOJIBHBIX padoT
Ne Bapuan- Ne Bonpocos Ne papuan- Ne Bonpocos
Ta Yacrs | Yacrs 11 Ta Yacrs | Yacrs 11
1 1 : 16 16 16 : 1
2 2 I 17 17 17 : 2
3 3 i 18 18 18 i 3
4 4 : 19 19 19 E 4
5 5 E 20 20 20 ! 5
6 6 i 21 21 21 i 6
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7 7 ; 22 22 22 ; 7
8 8 5 23 23 23 5 8
9 9 ! 24 24 24 ! 9
10 10 ! 25 25 25 ! 10
11 11 : 26 26 26 : 11
12 12 : 27 27 27 : 12
13 13 5 28 28 28 5 13
14 14 ! 29 29 29 ! 14
15 15 ! 30 30 30 ! 15

Yacrs |
1. XT xak HaydHas OCHOBAa XUMHUYECKOro npousBozacta. O0bekT u npoueccsl XT. Iloapas-
nennl XT.
2. OcHOBHBIC HalpaBiIeHUS pa3BUTHA X 1.

Haiite onpenenenue noustuss XTII. Cragum XTII. Yto Ha3pIBaeTcs TEXHOJIOTUYECKUM

PEKMMOM U ITapaMeTpaMu 3TOT0 pexuma?

Cymmapnas ckopoctb XTTI.

[To kakuM IpUHIUIIAM KIIaCCU(DUITUPYIOTCS peaklny, Jexamue B ocHoBe X TI1?

PaBnoBecue B XTII. Kakue akTopbl BIUSIOT HA CKOPOCTH XUMUYECKOH peakium?

Kakue npoueccel Ha3piBatoTCs rugpoMmexannueckum? Ilpusenure npumepsl. Ux ammapa-

TypHOE 0(OpPMIICHHUE.

Kakue nporieccbl Ha3pIBalOTCS TEIUIOBBIMU? AnnapaTypa JUisl UX IPOBEICHMUSL.

Kakoii anmapar Ha3bpIBaeTCst XUMUYECKUM peakTopoM? [IpuBemuTe KiacCUpHUKAIMIO XH-

MUYECKHX PEAKTOPOB.

10. Yem oTimYaroTCs HEMPEPBIBHBIEC MPOLECCH OT MEPHUOAMYECKUX, M B YEM UX IPEUMYIIIe-
cTBa?

11. Kax u3MeHsoTCsl KOHIIEHTpalUsl peareHTOB, CKOPOCTh U JIBUXKYIAsl CUJIa Mpoliecca B pe-
aKTOpax HEMPEPbIBHOTO JAEUCTBUS PA3IMYHOrO TUIA?

12. Xumudeckuil peakTop M ero KOHCTPYKTHBHBIE OCOOCHHOCTH.

13. TIpoMBIIIICHHBIH KaTaIn3 U KIacCU(PUKAIIS KaTaTUTUISCKUX TTPOIIECCOB.

14. Cragum XMMHYECKOH peakliiy Ha IOBEPXHOCTH KaTalu3aropa.

15. [lepeuncnure OCHOBHBIE TEXHOJOTHYECKHE XapaKTEPUCTUKH TBEPIBIX KaTaJlIU3aTOPOB U
PaCKpOMTE UX COJIEpKAHUE.

16. TlpuBeauTe TOCTOMHCTBA M HEJOCTATKH KOHTAKTHBIX alllapaToB Pa3IUYHOTO TUTIA.

17. Tloka3arenu paboThl KOHTAKTHOI'O amnmapara.

18. Yto Takoe XTC? O6mue npu3HaKy.

19. Buipl XMUMHKO-TEXHOJIOIMUYECKUX CBI3EH.

20. Llenb 1 OCHOBHBIE ATAITBI MOJICIIMPOBAHUS XUMHUECKOTO MTPOU3BOICTBA.

21. Opranu3anus XMMHKO-TEXHOJIOTHYECKOTO MpoIiecca.

22. JlaiiTe ompeneseHue TOHSATHSAM: ChIpbe, MOIYIPOAYKT, MOO0UHBIA MpoayKT. [IpuBeanre
KJIAaCCU(UKALIUIO PECYPCOB XUMHUECKOTO CHIPhSI.

23. CpIpbe ¥ OCHOBHBIC HANIPABIICHUS €TO PAIMOHAIBHOTO HCITOJIE30BAHMS.

24. V3 xakuxX OCHOBHBIX ONEpaIfii COCTOUT MOJATOTOBKAa XUMHUYECKOTO CHIPBS K mepepadoT-
Ke?

25. YkaxnuTe OCHOBHBIC HAIPABJICHUS UCIIOIH30BAHUS BOJBI B XUMHUYECKOM TPOU3BOICTBE.
[TpuBenurte npumepsl. [lepeuncianTe OCHOBHBIE ONEpaIK MOATOTOBKU TEXHOJIOIHMYECKOM
BOJIBI.

26. Kakue BUIBI SHEPTUH, U C KAKOW IENBI0 UCIOJB3YIOTCS B XHMUYECKON IMPOMBINIUICHHO-
ctu?

27. Tlosicaute TepmuH "Oe30TxoaHass TexHoNorus". [IpuBenuTe mpuMepsl.

28. OCHOBHBIC HalpaBJICHUS] OXpaHbl OMOC(EPHI, KX pean3anus Ha MPAKTHKE.

29. OuyncTKa MPOMBIIIICHHBIX Ta30BbIX BHIOPOCOB. METOIBI U IPUMEDHI.

30. IlcomuTsl B KaTammse.

w

No ok
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Yacrs Il

[lepeuncinure OCHOBHBIE 0COOEHHOCTH TEXHOJIOTUH OPTaHUYECKOT0 CHHTE3A.

OCHOBHOI OpraHMYECKUN CUHTE3 U TEHJIEHIIUU €T0 Pa3BUTHS

OxapakTtepu3yiite alleTHiIeH Kak xumudeckoe coipbe a1 OOC.

[TpoMmpblIlITIeHHbIE METOABI IIPOU3BO/ICTBA AIIETUIICHA.

®U3NKO-XMMHUECKHE OCHOBBI KapOUAHOI0 METO/1a IIPOM3BOCTBA ALETUIICHA.

TexHonoruueckas cxema IpoU3BOJCTBA allETHIIEHA U3 Kapouaa Kaiabius. OCHOBHOE 000-

pYAOBaHUE.

7. ®U3UKO-XUMHUYECKHE OCHOBHI IPOLIECCAa BEICOKOTEMIIEPATYPHOTO MMUPOJIH3a aJTKAHOB.

8. IlpuHIMNuaNbHAs cXeMa OKUCIUTEIBHOTO Mupoin3a MeTana. OCHOBHOE 000pyI0BaHHE.

9. IIpou3BOACTBO aleTUIICHA 3JIEKTPOKPEKUHIOM METaHa.

10. TexHoJOrMYECKHE CBOMCTBA, MPUMEHEHHE M TEXHOJOTMYECKHE METOJbl MPOU3BOJCTBA
YKCYCHOM KHMCJIOTBI M YKCYCHOTO aHTUPUJA.

11. IIpou3BOACTBO YKCYCHOM KHCIOTHI OKMCIEHHUEM aleTajbAeruaa. TeXHOIornueckas cxe-
Ma.

12. Tlepeuncnute OCHOBHBIC MMPOMBINUICHHBIE CUHTE3bI HA OCHOBE CHHTE3-Ta3a U OKCHJA YT-
nepona (II).

13. TexHonOrMYeCcKHe CBOMCTBA M (PU3UKO-XMMHUYECKHE OCHOBBI CHHTE3a METAaHOJIA.

14. TexHOJOTHMYECKUE CBOMCTBA M MEPCIIEKTUBHI PAa3BUTHSI TPOMN3BOICTBA METAHOJIA.

15. TexHOJOrMYECKHE CBOMCTBA M MMPOMBIIIUIEHHBIE CIIOCOOBI IIPOU3BO/ICTBA ATAHOIA.

16. I[Ipom3BOACTBO 3TAaHOJIA IPSIMOM THIpATAIIUCH YTHIICHA.

17. OObsicHUTE IpEeUMyILECTBA METO/a MPSMOI TUApaTallii ATHIIEHA MEepel METOAOM Cep-
HOKHUCJIOTHOW I'MipaTalliy B IPOU3BOJICTBE CUHTETUUECKOTO 3TaHOJIA.

18. IIpou3BOICTBO ATaHOJIA TUAPOIUIOM JAPEBECHHBI.

19. U3 xakux craamii COCTOUT THUIPOJIM3HOE MPOU3BOACTBO STAHONA M YeM KaTaIU3HPYyeTCs
KaXKaasi crafus?

20. Beicmme xUpHBIE KUCIOTHI. TEXHOIOTHYECKE CBOMCTBA U IPUMEHEHHE.

21. TIpom3BOACTBO BHICIINX KUPHBIX KHCIOT. T€XHOIOTHYECKAs CXeMa.

22. TTpon3BOACTBO BHICUINX YKUPHBIX COIUPTOB. TeXHOIOTHYECKAs CXeMa.

23. Yto 00mIero B XMMHU3ME MOTYYSHHS BBICIINX JKUPHBIX KUCIOT U BBICIIUX JKUPHBIX CIHUP-
TOB OKHMCJIEHUEM AJIKaHOB?

24. TexHOJOTHYECKHE CBOWCTBA, MPUMEHEHHWE W IMPOMBIIUICHHBIE METOJIBI MPOU3BOICTBA
MOJIMMEPU3AL[MOHHBIX MOHOMEPOB Ha mpumepe 1,3-0yTagueHa u u3onpeHa.

25. TIpowsBoxctBo 1,3-OyragueHa qeruIpupoBaHUeM H-OyTaHa.

26. TIpow3BoaCTBO M30TPEeHA KOHACHCAIIMEH N300yTHIIeHA ¢ (POPMAITBIETHIIOM.

27. Cplpbe ¥ MPOMBIIUICHHBIE METO/IBI IPOM3BOJICTBA CTHUPOJIA.

28. TIpow3BOACTBO CTHPOJIA ACTUAPUPOBAHUEM ITHIIOCH30JIA.

29. PaccMoTpuTe BO3MOXKHBIE CIIOCOOBI TIPOM3BOJICTBA KAIPOJIAKTaMa U3 PA3IIUIHOTO CHIPHSI.

30. CrpykTypHas cxeMa IpOHU3BOJICTBA KallpoIakTaMa 13 OeH30J1a uepe3 MUKIOTeKCaH.

ok wn Pk

Kpurepun oneHkmu:

CTylleHT OJIKEH BBIMOJIHUTD 1BE KOHTPOJIbHbBIE paOOTHI:

6 cemecTp:

- MakcuMaibHO 20 6aJToB — 3a MOJIHBINA, Pa3BEePHYTHI OTBET Ha MIOCTABICHHBIE BOITPOCHI

IIpU 3aI0UTEC OTUCTA,

- MUHEMaJIBHO 12 6asia — 3a HETOJIHBIM OTBET C JOMYIIEHUEM TPyObIX OMMOOK TIPH OTI-

pEIEIEeHNH CYITHOCTH PACKPBIBAEMBIX MOHSATHI, TEOPUIA, IBICHUM.

7 cemecTp:
- MmakcuMaiibHO 10 GayToB — 3a MOJTHBIN, pa3BEPHYTHIA OTBET HAa TTOCTABICHHBIC BOTIPOCHI

IIpHU 3aIIUTEC OTUCTA,

- MUHUMAJILHO 6 Oajijia — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM IPyOBIX OMIMOOK MpHU OTpe-

JIETIEHUH CYITHOCTH PACKPBIBAEMBIX MOHSATUM, TEOPUIA, IBICHUMA.
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