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Hepeueub Komnemeuum? u unduxamopos oocmudiceHus Komnemenuut? C YKazanuem smanoe ([)opmupoeamm 6 npoyecce 0C60eHuUA

OUCUUNIUHDL

Komnerennun:

1IK-5 CriocobeH K MpoBEeACHNIO HayYHO-UCCIIEA0BATEILCKUX PabOT B 00JaCTH XMMHUH U TEXHOJIOTUH OPraHNYECKUX BELIECTB

IIK-5.1 3HaeT XMMMIO ¥ TEXHOJIOTHIO OPraHMYECKHUX BEIIECTB, HOBEWIINE JOCTMXKEHUS B 3TOM 00JacTW HAayKM U TEXHUKH, UCTOPHUIO Pa3BUTHS
KOHKPETHOM Hay4yHOU MmpoOseMbl; COBPEMEHHBIE METO/IbI UCCIEAOBAHUS U CPEJICTB UCCIIEI0BAaHUS CBOMCTB U CTPYKTYp OpPraHUYECKHX BEIECTB; OCHOBHBIE
MTOMCKOBBIE CUCTEMBI JIJIs1 padOThI C HAYYHO-TEXHUYECKOW HH(popMaIireit

ITK-5.2 YMeeT OCyIIEeCTBIISATH TOWUCK, 00OpabOTKy, aHAM3 W CHCTEMATH3alldI0 HAYYHO-TEXHHUYECKOW HWHQPOpMAIMH IO TeME HCCIIECOBAHNUS;
(dbopMynupoBaTh 1eJIM U 3aJIJa4M UCCIIEeI0OBAaHUS; ONPEENATh 00BEKT U MPeIMET HUCCIeA0BaHUS; TPOBOJAUTH 0O0CHOBAHUE aKTyalbHOCTH BHIOPAHHOUM TEMBI U
XapaKkTEPUCTUKU COBPEMEHHOI'O0 COCTOSIHMSI M3ydaeMoil npoOiembl; oOpadaThiBaTh IMOJyYE€HHBIE PE3YyNlbTAThl, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE
AKCIEPUMEHTHI, AaHATTU3UPOBATh U MPEJACTABIATh UX B BUJE 3aKOHUEHHBIX HayYHO-UCCIIEIOBATENbCKUX pa3paboTok; GopMynupoBaTh U pa3peliaTh 3a1a4H,
BO3HUKAIOLINE B XOJI€ BBIIOJHEHNUS HAyYHO-HCCIIE0BATENbCKOM paboThl; BEIOMPATh HEOOXOAUMBIE METOBI UCCIIEAOBAHUS, UCXOI U3 337a4 KOHKPETHOTO
UCCIIEIOBAHUS; COCTABIATh OTYET O HAYYHBIX HUCCIEIOBAHUAX; MOJIb30BaThCA (PU3NKO-XMMUYECKHMMU METOAAMHU YCTAHOBJIEHUS CTPOEHHS OPraHMYECKUX
BEIIECTB; M10JIb30BaThCSI HAOOPOM KOMIBIOTEPHBIX TPOrPaMM AJIsi 00pabOTKU MOJYyYEHHBIX PE3YJIbTaTOB

IIK-5.3 Bnageer OCHOBHBIMM MOHATHSAMM W 3HaHUAMHU B OOJIACTM XHMMHUM M TEXHOJOTMH OPraHUMYECKUX BELIECTB; COBPEMEHHBIMU
MHGOPMAILIMOHHBIMU TEXHOJOTUSMHM IPU NPOBEACHUU HAYYHBIX HCCIIEAOBAaHUM, KOHKPETHBIMU IMPOIrPAMMHBIMU MPOJYKTaMH U HH(GOPMALMOHHBIMU
pecypcaMy; HaBbIKAMU IIPOBEACHUS HAy4YHbIX MCCIEIOBAaHMM M TEXHHYECKHUX pPa3pabOTOK; METOJaMM KOHTPOJII TEXHOJOTHYECKUX IPOLECCOB U
AQHAJIMTUYECKOW CTaHAApTU3alUU KadecTBAa OPraHMYECKHX IPOAYKTOB C HCIOJIb30BaHHEM (DU3MKO-XMMHUYECKHUX METOJIOB; HAaBBIKAMHM CaMOCTOSTEIIbHOM
paboTbl, crioco0amu NMPOBEICHUS HayIHbIX OOCYK/ICHUH, HaBbIKAMHU BBICTYIUIEHUI C HAyYHBIMH JIOKJIAJJAMU; OLIEHKU MOJIyYEHHBIX pe3yIbTaToOB



Hunouxamopul Imanwt popmuposanusn ¢ npoyecce 0c60eHUA OUCUUNTUHDL
oocmudicenus (vkazamwv ece memol uz PI1J])
Komnemenyuu Jexkyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoexm Haumenoeanue
3anAmu, 3anamus (paboma) OUEHOUHO020 cpeocmea
aabopamopHblii
NPAKMUKYM
IK-5.1 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedycmompennt Omuem no
a1adopamopHvim
pabomam,
KOL10K8UyMbl, Kpy2ivle
CMOJIbl, IKIAMEH
IK-5.2 Temwvr 1-18 Tema 1-17 Tema 1-10 He npedycmompenut Omuem no
aadopamopuvim
pabomam,
KOL10K8UYMbl, Kpy2ible
CM0J1bl, IKIAMEH
I1K-5.3 Temwr 1-18 Tema 1-17 Tema 1-10 He npedycmompenni Omuem no
aadopamopuvim
pabomam,
KOL10K8UYMbl, Kpy2iible
CM0J1bl, IKIAMEH

Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooy.)

OuenuBarone MEpPONPUITHS Kon-Bo - barer

min | max
6 cemecTp
JlaGopatopHas paboTta 3 18 30
Komnoksuym 1 18 30
Kpyruslii cron 1 12 20
KonTposbHas pabora 1 12 20
UTOI'O 60 100
7 cemecTp




Jlaboparopuas paboTa

18 30

Kosnoksuym

10

Kpyraslii cron

(o]

10

KonTpospHas pabora

10

DK3aMeH

Rk w

24 40

NTOI'O

60 100

IlIkana ouenueanusn

Mu¢poroe | BoipakeHue B
BbIpaKeHHe oaniax:

CioBecHoe
BbIpaKeHHe

KpnTeplm OLCHKH HHAUKATOPOB JOCTHKCHUSA NTPH (])opMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OLEeHKOM

5 87 -100

OTan4Ho
(3auTeHo)

OneHka «OTJIUYHO» BBICTABISCTCS CTYACHTY, €CIH TEOPETUIECKOE
COJIepKaHWE Kypca OCBOEHO TOJTHOCTHIO, 6€3 mpoOeoB; MCUEPIBIBAIOIIE,
MOCJICAOBATEIHPHO, YETKO M JIOTHYCCKH CTPOHHO HW3JIaraeT MaTepual;
CBOOOMHO CHpaBisercs ¢ 3aJavdaMH, BOIPOCAaMH W JPYTHMH BUIAMH
MIPUMEHEHHS 3HAHW; UCIIOIB3YET B OTBETE MOMOTHUTEILHBIN MaTEepHaIl BCE
MPEMyCMOTPEHHBIE TPOrPaMMON  3allaHUS BBITIONHEHBI, KadecTBO WX
BBITIOJTHCHUS OIICHEHO YHCIIOM O0ajuioB, OMM3KUM K MaKCHMallbHOMY;
aHAJIM3UPYeT TOTYIEHHBIE PE3YIIbTATHL; IPOSBIISIET CAMOCTOATEEHOCTD TIPH
BBITTOJTHCHNH 3aTaHUH

74 - 86

Xoporiio
(3auTeHO)

OneHka «XOpOILIO» BBICTABISICTCSl CTYIEGHTY, €CIM TEOPETHYECKOe
COAEpXKAaHME Kypca OCBOCHO IIOJHOCTBIO, HEOOXOIMMBIE NPaKTHYECKUE
KOMIIETCHIIMM B OCHOBHOM C()OPMHpOBaHBI, BCE€ NPELYyCMOTPEHHBIE
MporpaMMoil OOyuyeHHs ydeOHBbIE 3aJaHHs BBINOJHEHBI, KadyeCTBO HX
BBIIIOJTHEHUSI JIOCTaTOYHO BbICOKOe. CTYIEHT TBEpAO 3HAET MaTepual,
rPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He MAOMYyCKas CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

3 60 -73

Y noBneTBopUt
€JILHO
(3auTeHO)

OneHka  «y[OBJICTBOPUTENBbHO»  BBICTaBIAETCA  CTYAEHTY,  €CIH
TEOPETUYECKOe COAEPKaHUE Kypca OCBOEHO YacCTHYHO, HO IpOOENbl He
HOCSIT ~CYILECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX
IporpaMMoi 3aJaHUK BBITIOJIHEHO, HO B HUX UMEIOTCS OIIMOKHU, IIPU OTBETE
Ha IMOCTABJIEHHBIA BOIPOC CTYAEHT JOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWibHBIE (POPMYIHPOBKH, HAOMIOOAIOTCS HApYLIEHHUsI JIOTMYECKOMN
M1OCJIEIOBATENBHOCTH B M3JIOKEHHH POrPAMMHOI0 MaTepuara.




Huxe 60

Heynosnersop
HUTCIBHO
(1e 3auTeHo)

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIM OH He
3HA€T 3HAYMTENBHOM YACTH IPOrPAMMHOIO MaTepualla, JOIYyCKAET
CYIIECTBEHHbIC OIIMOKH, HEYBEpEHHO, C OOJBIIMMH 3aTPyTHCHUSIMH
BBITIOJTHSET ~ NPaKTUYeCKHEe  palOThl, HEOOXOAWMBIC  MPaKTHUECKUE
KOMIIETEHIINA HE C(POPMHUPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil O0OydeHHsT y4eOHBIX 3aJlaHUi He BBIMOIHEHO, KayeCTBO HX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0aJuioB, OJM3KUM K MUHUMAJIbHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CPeICTBA

JMCKYyCCHs,
MOJIEMUKA, TUCIIYT,
1edarTsl

06y11aronmxcg B ITpoLecc O6CY)KI[€HI/I$I CIIOpHOTI'O
BOIIpOCa, l'[pO6J'ICMbI " OLICHUTH UX YMCHUC
APTYMCHTUPOBATDH CO6CTB€HHYIO TOYKY 3pCHU.

Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEHOUHO20 OUEHOUYHO020
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1. |JlabGoparopHas D10 BUJ y4eOHOI pabOThI, IETbI0 KOTOPOH siBIsieTcs | Tembl 1a00paTopHBIX
pabora u3ydeHue (Ucciaei0BaHne, N3MEPEHHE) paboT, KOHTPOJIbHbBIE
XapaKTEepPUCTUK Ja00paTOPHOTO 0OBEKTA. BOIIPOCHI TI0 TEME
Lenb nabopaTopHBIX 3aHATUN: OCBOEHHE U3ydaeMol |1a0opaTopHO
y4eOHOM AUCUHUILIIMHBL, TPUOOPETEHNE HABBIKOB paboThl, BOIIPOCHI K
NPaKTUYECKOTO MPUMEHEHHS 3HAHUN y4eOHOU KOJUIOKBUYMY
JTUCIUTITUHBI (IUCIMUIUIMH) C UCTIOTB30BaHUEM
TEXHUYECKUX CPENICTB U (1K) 000pynoBaHuUs
2.  |lIpakTmueckoe B xoze mpakTudeckux paboT CTYACHTHI OBIaEBAOT |TeMbI MPaKTHYECKUX
3aHsTHE YMEHHUSMH T0JIb30BaThCS paboTaTh € 3aHATHH;,
HOPMATHBHBIMU JJOKYMEHTAMH ¥ HHCTPYKTUBHBIMH  |KOHTPOJIbHBIC
MaTepHagamMu, ClIpaBOYHUKAMH, COCTaBJIATh BOTIPOCHI U 33TaHUS
TEXHUYECKYIO JOKYMEHTAIINIO; BEITIOIHITh YEPTEKH, |10 TEME
CXEMbI, TaOJIUIIbI, penaTh pa3HOTro poJja 3aJauu, MPAKTHYECKOTO
JIeTIaTh BBIYHUCIICHUS, OTIPENIENIATh XapaKTePUCTUKN  [3aHITHS
pa3IUYHBIX BEIIECTB, 0OBEKTOB, siBIeHUH. [lenn
MPaKTUYECKUX 3aHSATUHN 3aKII0YaeTcs B BBIPAOOTKE y
CTYZICHTOB HAaBBIKOB IMPUMEHEHHUSI MTOJTYYEHHBIX
3HAHMM JUIsL pEIIeHUs TPAKTUYECKUX 3a]1a4 B
Mpoliecce COBMECTHOM EATENBHOCTH C
MIPENoIaBaTEIISIMH.
3. |Komnoksuym CpenctBo KOHTPOJISl yCBOEHUS yueOHOTO MaTepuaina |Bompock! o Te-
TEMBI, pa3/ielia Wi pa3JesioB TUCIUIINHBI, Mam/paszzesam
OpraHM30BaHHOE KaK yuyeOHOE 3aHsATHE B BUJIE JUCIUTUTUHBI
co0ece0BaHUs MIPENOIaBATENS C 00YHAIOIIUMHUCS.
4.  |Kpyrnslii cTodn, OneHouHbIe CPeACTBA, MTO3BOJISIONINE BKIIOYUTh [lepeuenn

JMCKYCCHOHHBIX TEM
JUISL IPOBECHHUS
KPYTJIOTO CTOJIa,
JIMCKYCCHH,
MOJICMUKH, TUCITyTa,
nebaroB




MuHHCTEPCTBO HAyKH U BhIcIIero oopazoBanusi Poccuiickoit denepaunn
HwxHeKkaMCKH XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT (rman) penepaabHOTO
rOCyJapCTBEHHOTO OOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCcKkuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TEXHOJIOTUS
[Tpoduie mOArOTOBKHU: «XUMHUYECKAsE TEXHOJIOTUSI OPTaHMYECKUX BEIIECTB)»

IlepeyeHb BOIPOCOB HA IK3aMeH
10 AUCIUITIMHE «XHUMUS U TEXHOJIOTHS OCHOBHOT'O OPTaHUYECKOTI0 U
HEPTEXMMHUYECKOTO CHHTE3a»

[Tuponn3 yrneBogopoaHOTO ChIPhS
Karanutuueckuit pupopMuHr
Karanurnuecknii KpeKuHr
[Tonyuenue n3oneHTaHa U30MepU3aluel H-IIEHTaHa
[Tonyuenue 3TunOEH30J1a AIKWINPOBAaHUEM OEH30J1a 3TUIIEHOM
[Tonyuenue TpuMeTniakapOMHOIIa ruapaTanei n3o0yTuaeHa
[Tonyyenue nzo0yTuneHa Aeruaparanueii TpuMeTIIKapOuHoIa
[Tonyuenue mMeTHI-TpeT-0yTHIIOBOTO 3dUpa
Onuromepusaiius onepuHOB Ha GOCPOPHOKUCIOTHBIX KaTalnu3aTopax
. Onuromepusanusi 3TUJI€HA B IPUCYTCTBUU TPUITHIIATIOMUHUS
. Ilonmy4yeHue STUIEHIIIMKOJIS THApaTallMed OKUCH ATHIIEHA
. DMOKCUAMPOBAHME MPOIHIIEHA
. IlomydyeHne okucu >THIICHA
. Ouuctka nponuiena ruapupopanuem MAII/]
. Ilonmydenne cruposa aeruaparamnueii MeTuiapeHnIKapoOnHoIa
. MlcxoqHbI€e BeIleCTBAa OPraHMYECKOT0 CUHTE3a - aparHbI
. lcxo1HbIEe BEIleCTBAa OPraHUYECKOTO CUHTE3a — 0JIe(DUHBI
. lcxoqHbIe BellecTBa OPraHMYeCKOro CUHTE3a — apOMaTH4ECKUE YTIIEBOI0POIbI
. Ucxonnbie BemecTBa oprannyeckoro cuare3a — CO u cuHTe3-ra3

CoNoORrLdE

PR RPRRPREERRRPE
©CO~NOOUIAWNRO

Kpurepun oueHku:

OneHka «OoTIHYHO» WM 36-40 GaIOB — OTBETHI HA BOMPOCH CBUICTEIBCTBYIOT 00
YBEPEHHBIX 3HAHUSX U YMEHUAX CTYJICHTA.

Onenka «xopomo» uinu 32-35 06amioB — OTBETHl Ha BOIPOCHI CBUAETEIBCTBYIOT O
JOCTaTOYHBIX 3HAHUAX U YMEHHSIX CTY/ICHTA.

OneHka «yIOBJIETBOPUTENBbHO» wiIW 25-31 OaimoB — OTBETHI Ha  BOMPOCHI
CBUJICTEIHCTBYIOT O HEAOCTATOYHBIX 3HAHUSAX U OTPAHUYECHHOM YMEHHH CTYJCHTA.
Onenka «HeynoBieTBopuTenbHO» i (0-24 0GamioB — OTBETHl Ha BOIMPOCHI

CBUICTCIILCTBYIOT O c1a0bIX 3HAHMAX U HCYMCHUU CTYACHTA.



MUHHCTEPCTBO HAyKH U BhICIIEro oOpazoBanusi Poccuiickoit dexepaunn
HmxHekaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT (prnan) dhenepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs

«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)

N

TexHonoruueckuii paxynbTeT

CoaepixaHue KOJUVIOKBHYMOB

no pucrmiuinae 51.B.J1B.02.01 XuMus ¥ TEXHOJIOTHWsI OCHOBHOI'O OPraHUYECKOro U

HedTEXUMHUYECKOT0 CUHTE3A

Komnoksuym 1 «CtpykTypa Npou3BOACTB OCHOBHOI'O OPTaHUYECKOTO CUHTE3a»

TeopeTnueckne OCHOBBI TEXHOJOTHHM OCHOBHOI'O OpraHuueckoro cuHresa. CTpykTypa
MIPOU3BOACTB OCHOBHOI'O OPraHUYeCKOr0 CUHTE3A.

Oco0eHHOCTH TEXHOJIOTUH OCHOBHOTO OPraHMYECKOro CUHTE3A.

Oransl pa3BuUTUS HedrenepepadbaThIBarOLIeil U ra30BOM MPOMBINITIEHHOCTU. Baxknelnue
MIPOJTyKThl OCHOBHOT'O OPraHMYECKOTO U HE(PTEXUMUYECKOTO CUHTE3A.

Komnoksuym 3 «IIpoueccel oauroMmepusanuy 1 AIKWIMPOBAHUS»

OCHOBHBIE 3aKOHOMEPHOCTH pEaKIHH OoJMroMepusaluy HU3IIKUX OJIePUHOB Ha
KHCJIIOTHBIX KaTajlu3aTopax. Texnomorus IMPONU3BOACTBA TPUMEPOB U TCTPaMEPOB
nponuieHa. O0nacTh MPUMEHEHHS] BBICIIUX Pa3BETBIECHHBIX 0.-0J€(UHOB.
I/I30MepI/I3aHI/I$I II€HTaHa. XI/IMI/ISM, KaTaJIn3aTopbl, KHHCTHUKA, YCJIOBHUSA IPOBCACHHA
npotiecca.

C-ankunupoBaHUE apOMATUYECKUX YIIIEBOJOPOA0B. XUMU3M, KaTalln3aToOphl, KHHETHKA,
yca0BUS IpoBeaeHus npoiecca. [loxydaeMble mpoayKTHI.

O-ankunupoBaHHe apOMaTHYECKUX YIJIEBOJOPOAOB. XUMU3M, KaTaIU3aTOPhl, KHHETHKA,
yCIIOBUS MpoBeAeHud npoiecca. [I[ponsBoactBo HenoHoreHHbIX [TIAB.

Kpurepun oueHku:

6 cemecTp:
MakcumanbpHo 30 6ay1oB (32 1 KOJUIOKBHYM) - 3a MTOJIHBIN, pa3BEPHYTHIN OTBET Ha

ITOCTAaBJICHHBIC BOIIPOCHI.

MunumanbHO 18 6amioB (3a 1 KOJUIOKBUYM) — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM

rpyOBIX OMIMOOK MPU ONPECIICHUN CYITHOCTH PACKPbIBAEMBIX MOHATHI, TEOPHd, ABJICHUN

7 cemecTp:
Maxkcumanbio 10 6anoB (3a 1 KOJUIOKBUYM) - 32 TIOJIHBIH, pa3BepHYTHII OTBET Ha

ITOCTAaBJICHHBIC BOIIPOCHI.

MunumanbHo 6 6am10B (32 1 KOJIJIOKBUYM) — 32 HEMOJIHBIM OTBET ¢ AOMYIIEHUEM

IpyOBIX OMIMOOK MPU ONPEEIICHUN CYITHOCTH PACKPBIBAEMBIX MOHATHI, TEOPH, SIBICHUN



MUHHCTEPCTBO HAyKH U BhICIIEro oOpazoBanusi Poccuiickoit dexepaunn
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaTEIBHOTO YUPEIK ICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

KoMmiuiekT 3aganuii 1jis JjadopaTopHbIX padboT
no pucrmiuinae 51.B.J1B.02.01 Xumus 1 TEXHOJIOTHsI OCHOBHOI'O OPraHUYECKOro U
HeTEXUMHUUECKOTO CHHTE3A

JlaGoparopHas padora Nel «MeToasl pa3AcieHus OPraHuYeCKUX CMECE.
IIpocTast meperoHka»

IIpocrasi neperonka sBisiercss HanOosiee ObICTPBIM METOJIOM pa3/IENICHUs. CMECH >KUIKUX
BemiecTB. OnHaKO OHa 00ecredyMBaeT YAOBIETBOPUTENILHOE pa3/iefieHHe TOJBKO TaKOM cMmecH,
KOMIIOHEHTBhl KOTOPOM pa3iuyaroTcs MO Temreparypam KumneHus He MeHee yeM Ha 80 °C, a g
XOpOILIEro pasfelieHusi 3Ta pa3Hula AobkHa ObiTh He MmeHee 150 °C. Iloaromy mpocTyro
MEPEroHKy OOBIYHO MCTOJB3YIOT Ui OTTOHKH HU3KOKHUIISIIETO PACTBOPUTENS OT PEaKIIMOHHOMN
Macchl WJIM JUISi OYMCTKHU YKHIKOCTH, COJEpIKallei HeOOJbIIOe KOJIUYECTBO BBICOKOKHITSIIUX
MIpUMeEceH.

YacTto mpum TEperoHKe TeMIeparypa KHILIIIeH >KUIKOCTH BCIIEACTBHE IeperpeBa
HECKOJIFKO BBIIIE, YEM TeMIepaTypa napa. [leperpeBbl, BOSHUKAIOIINE TIPH OTCYTCTBUH IICHTPOB
KATICHUS B TIEPETOHIEMON JKUAKOCTH, MPUBOJAT K CHIIBHBIM TOJYKaM, B PE3yIbTaTe KOTOPHIX
BEIIECTBO BMECTE C IMIPUMECSIMH H 3arpsI3HEHUSIMU MOKET OBITh MepeOpoIIeHo B MPUEMHUK. J[iis

NpEeIOTBPAILlEHUs ATOr0 B KOJOy ¢ TMeperoHseMoi
KUJKOCTbIO BHOCST TaK Ha3bIBaEMble «KHIIETKW» (pHUC.
2.1).
Meton ¢GpakiMOHHOW TIEPETOHKHM OCHOBaH Ha
TOM, YTO TPU YACTUYHOM HCHAPEHUU >KUIKON cMecu
KOHIIEHTpalus Oosiee JIeTydero KOMIIOHEHTa B Mapax
Oomnpiie, 4YeM B OKHAKOCTH, M3 KOTOPOM OHHU
00pa3oBaIKCh. B )XMIKOCTH, OCTABIICHCS B MEPErOHHOM
" K0J10€e, IPOLIEHTHOE COJepXKaHUE JIETY4ero KOMIIOHEHTa
_ CTAaHOBHUTCSI MEHbILIE, YEM B HUCXOJHOU CMeCH, MO3TOMY
=~ TeMIlepaTypa KUIEHUS TIePEeroHsieMoil CMecH B Ipoliecce
|| IeperoHku OyJaeT HempepbIBHO MOBBILIATHCSA, M COCTaB
. mapoB OymeT MEHSTHCS.
OpaKIMOHHYIO MEPETOHKY MIPOU3BOJST

Pare 20 Npocran neperonxa  Cleayomum obpasom. Korna Bech npubop cobpas, ero

THIATENFHO MPOBEPSIIOT U 3aTEM HAYMHAIOT HarpeBaHUe.
B 3aBucumoctu OT TemmepaTypbl KHUIIEHHS HarpeBaHue BeIyT Ha OaHe WJIM Ha 3aKphITOM
3JIeKTpoHarpeBareabHoM npudope. CKOpOCTh NMEPETOHKH BBIOUPAIOT TAaKyl0, YTOObI CTEKAO0 He
Oonee 1-2 kamenb OUCTHIIIATA B ceKyHay. [Ipoctras meperoHka Ha MpakTUKE 4Yalle BCETO
UCTOJIb3yeTCsl U1l OTTOHKU pacTBOPUTENEH: alleToHa, CIupTa, 6eH30:1a, agupa.

IIpu BbIMOMHEHMH pPabOT MO (PAKLMOHHOW TNEperoHKe HEOOXOAUMO CcoOM0IaTh
CIIEAYIOLME TTpaBuIa;

1. ITeperonHyto K0JI0y HY)KHO 3amOJHSATH NEPETOHSIEMBbIM BEIIECTBOM He Oosiee ueM Ha
% o6bema. CnenyeT NPUMEHSTh TOJIBKO KPYIJIOAOHHBIE WIN TPYIIEBUIHBIE KOJIOBI.

2. B neperonsieMyro *HUAKOCTh HEOOXOIUMO BHECTH «KHUIIEIKW» - 3allasHHbIE C OJHOTO
KOHI[a KalMJUIAPBl WM KYCOYKH OPUCTOTO MaTepuala (Kupruya, HerjazypoBanHoro ¢apgopa,
nem3bl). Hu B koem cityuae He ciielyeT BHOCUTh KUIEIKU B HArPeTYIO KUAKOCTh, B IPOTHUBHOM
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cllydae MOKET MPOU30MTH OypHOE BCKUIIAHUE U BBIOPOC )KUIKOCTH U3 MEPErOHHOM KOJIOBI.

3. Ilpu HarpeBe meperoHHOM KOJOBI HA DJICKTPOIUTUTKE CIEIyeT MPEeIOXPaHATh YacTh
KOJIOBI BBIIIE YPOBHS )KHUJIKOCTH OT IEPETpeBa, 3aKphIBast e acOecToM.

4. X0JI0AUABHUK JIOJKEH UMETh IOCTATOYHBIN HAKJIOH, YTOOBI B IIMPOKOW YaCTH TPYOKH
HE CKaIUIMBAJIaCh KHUAKOCTb.

5. Ilpu tremneparypax neperonku Boimie 160 °C crneayeT npuMEHATh TOJBKO BO3AYIIHBIN
X0JOAWIbHUK. [IprMeHeHne BOASHOIO XOJOJWIbHUKA B 3TOM CIy4ae BO3MOXXHO TOJIBKO IpHU
OXJIQXKJACHUM TOpsYe BOJOM.

/Jlano: cmech oprannueckoro Bemiectsa (A) ¢ pacropureneM (B).

3adanue: MpOCTON NEPErOHKON OYUCTUTH BEIIECTBO A OT pacTBopurens B.

X0l IeperoHK: OXapakTepU30BaTh IrpaUIecKOi 3aBUCHMOCTBHIO MEXIY KOJINYECTBOM
JUCTUIUISITA U TEMIIEPATYPOIl IEPErOHKH.

PaccuuTath BBIXO/ OCHOBHO# (ppakiuu B % OT MOTEHIIHATIA.

JlabopatopHas padorta Ne2 «MeToasl pa3AcieHUs OPraHuYEeCKUX CMECEH.
BakyyMHasg neperosuka

Mexay TeperoHHol yCTaHOBKOM W BaKyyMHbIM HAacoCOM BcCerjga Heo0X0auMo
YCTaHABIIMBaTh MPEIOXPAaHUTENbHBIE CUCTEMBl. B cilydae mpumeHeHHs BOJOCTPYHHOIoO Hacoca
Ha3HA4YCHUEC npenoxpaHnTenLHoﬁ CUCTEMBI — NPCAOTBpAIICHUC 3aTATrMBaHUA BOAbI M3 HAcOCa B
MaHOMETP M IEPErOHHYI0 YCTAaHOBKY IPH CIyY4allHOM IAJIEHUM HAmopa BOJbI B BOJONPOBOJHOMN
cetu. [IpenoxpanuTenieM MOKET CITYKHTh CKIISTHKA MM 0OpaTHBIN KJIalaH WU K€ COYeTaHNe TOTO U
JPYroro.

[Ipn HarpeBaHMM MO BAKYYMOM M3 >KMJKOCTEH JIETKO YIAISIOTCS BCE PACTBOPEHHBIE asbl,
IMO3TOMY KHUJAKOCTH MOTYT IMEPETPEBATHCA BBIIIC TEMIICPATYPbI KUIICHUA W KUIIAT HCPABHOMCPHO.
[Ipu OypHOE BCKMIIAHUM BO3MOXKHO OYypHOE BCIIEHHBAHUE U Mepedpoc U3 MEPErOHHOM KOJIOBI.
OObIyHbIE KHUIENKM B 3TOM CJydae HE IOMOTAIOT, MO3TOMY Ui OOecrieueHHs PaBHOMEPHOTO
KUATICHUS B BakyyMe NPHUMEHSIOT CHelualbHble MeTojbl. Yaiie Bcero MoaBOAAT BO3AYyX WU
WHEPTHBINA Ta3 4yepe3 Kaluulsip, BCTABICHHBIM Yepe3 TopJio MEPErOHHON KOJIOBI M TOXOJSIIMNA JI0
nHa. OdeHb BaKHO, YTOOBI KaIMWLIAP TPOIMYCKAJ Ta3a He OOoJbIe, YeM 3TO HEOOXOJUMO IS
o0ecrieueHrs: paBHOMEPHOTO KUIEHUS, TaK KaK MpU pa30aBIeHUH MapoB MEPEroHsIeMOro BellecTBa
ra3oM TeMIlieparypa, IOKa3blBaeMas TEpPMOMETPOM, He OyleT COOTBETCTBOBATh TeMIIEpaType
KUIICHUS TIEPETOHSEMOTr0 BeIlleCTBa MPU JTaHHOM Bakyyme. Kpome Toro, Oyaer 3arpyaHeHa MmojHast
KOHJICHCAIIMS [TapOB B XOJIOMIBLHUKE, YTO BHI30BET UX YHOC B BAKYYMHYIO JIMHHIO.

[Ipu neperoHke 1moja BaKyyMoM cieAyeT coO0aTh CIEAyIOLIIe paBiia:

1. Bce peranu ycTaHOBKM Ui BaKyyMHOM MEPErOHKH JOJDKHBI JIETKO BBIAECP)KUBAThH
napieHue armocdepHoro Bo3ayxa. (COBEpIIEHHO HEIOMYCTUMO NPUMEHEHHE TOHKOCTEHHBIX
COCY/IOB C IUIOCKMM JHOM. YCTAaHOBKY JUIsi paOOThI C BAKyyMOM CIIEIyeT PACIOJIOKUTh B TaKOM
MecTe, 4TOOBI B CITyuae pa3pbiBa €e pasJieTarolrecss OCKOJIKU He MOpaHIN Obl cocezielt o padoTe.
PaboTarormii nomkeH 00s3aTeNIbHO IPUMEHSITh 3allIUTHBIC CPECTBA (OUYKH, IIIUTOK, SKPaH).

2. Kumnenue XuAKOCTEH B YCIOBHUSX BaKyymMa 4acTO MPOUCXOIUT MPH 3HAYUTEIHLHOM
BCIICHWBAHUU, TO3TOMY IMEPErOHHYIO KOJOY HENb3sl HAMOJIHATH MEePEroHIeMON >KUIKOCTHIO
0osee, 4eM HAMOJOBUHY.

3. IlpuemMHUK ISl AUCTUILIATA JOJKEH 00eCIeunBaTh BO3MOKHOCTh OTOOpa HECKOIBKUX
bpaxiuii 6e3 npekpaiieHus MneperoHKu.

4. Jlo Hayama TEPEerOHKHM HYKHO YOEIUThCS B TOM, UYTO YCTaHOBKA JIOCTATOYHO
repMeTHYHa U HeOOXOAUMBII BaKyyM JIETKO IOCTHTaeTCsl.

5. HarpeBarp meperonnyroo Koi0y, BO H30ekaHWE TeperpeBa M OypHOTO BCKHUITAHUS
KUAKOCTH, MOKHO JIUIIb IMOCTIE CO3/IaHUsI HE0OOXOIUMOTO BaKyyma.

6. TpU BBIHY)KJIECHHOM BpPEMEHHOM TMpEKpaIlleHUd TEPEeroHKu (HarpuMep, CMEHa
MPUEMHHUKOB), BO H30€KaHUE IMeperpeBa MKUIAKOCTH, HArpeB MEpPeroHHON KOJObI ciexyeT
MpeKpamnarh.

7. 3akaHuMBas MEPETrOHKY, HEOOXOOMMO CHavala yOpaTh HarpeBaTelIbHBIA MPUOOp H3-
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MIOJ1 TIEPETOHHOM KOJIOBI, 3aTeM, HE MpeKpamias padoThl Hacoca, CTPaBUTh BaKyyM B CHUCTEME,
OTKpBIB KpaH, COOOLIAIOINN BaKyyMHYIO YCTaHOBKY C aTMOC(EpOi, U TOJBKO IOCIE 3TOTO
OCTaHOBHTbH HACOC.

[puGop st meperonku B Bakyyme (puc. 2.3) coctout u3 koiObl Knaiisena, opma KoTopoii
TAaKOBa, YTO BO3MOXKHOCTb Tiepedpoca MeperoHsoIencs >KUIKOCTH B AMCTUIUIAT TIPU BCIICHUBAHUN HITH
pa3OpbI3riBaHMy MUHUMaJIbHA. Kammisip (CTekisiHHas TpyOKa ¢ TOHKO OTTSHYTBIM KOHIIOM) JIOJDKEH
JOXOJUTH TOYTH JI0 JHA KOJOBI (1-2 MM OT JHA) VTS TIO/IEPKaHUS. paBHOMEPHOTO KureHus. Uepes
KaImUIAp MPOCAChIBAIOT MEJKUE My3BIPhKH Ta3a (BO3IyXa, a30Ta, yIJIeKucioro rasa). Komrdecto
rasa, MOCTYHAIOIIEr0 4Yepe3 KaliuBip, MOYKHO PEryimpoBars 3axuMmoM. [lpucrymas k pabote mpu
MIOHKEHHOM JIaBJIEHHH (I10]] BAKyyMOM ), HEOOXOAMMO COOJTIOaTh BCE MEPBI MPEAOCTOPOKHOCTU U Ha-
JIeBaTh 3ALIUTHBIC OUKH WITH JIMIIEBBIE IIATKU U3 TUIACTMACCHL

o

[Teperonka non sakyyMom:

THM KOHIIOM; 3 — TOHKaN NPOBOIORE,

§ — npuEMiMKN KOMICHCHTE, 5 — 0TBOJI K npesio-

NDAHETEIRHOR CKMHES BEKYYM-HRcoCE; O - MEHOMETD

O(PeKTUBHOCT,  BaKyyM-TIEPETOHKHM B  3HAYHMTEJIBHOW CTETICHW 3aBHCHT  OT
FepMETUYHOCTH YCTaHOBKH. YTOOBI MPOBEPUTH 3TO, IJIOTHO 3aKPBIBAIOT 32KUMOM PE3MHOBYIO
TPyOKy, MPUCOCTUHEHHYIO K KAUJUIIPY, BKIFOYAIOT HACOC W HAOIOIAIOT, KaK OBICTPO CO3MaETCs
HeoOxouMoe pazpeskenre. Eciyu moBopoToM 3akuMa OTKIIOYAOT MpuOop OT Hacoca, ypoBEHb
PTYTH B MAaHOMETPE JAOJDKEH OCTaBaThCs 0€3 N3MEHEHMUS.

[locne oxoHuUaHUsI MEPEroHKH, MPEXKIE BCEro, YOMPAIOT HArpeB, MOBOPOTOM 3aKUMa
OTKJIIOYaOT MpUOOp U MAHOMETP OT BaKyyM-Hacoca U, MEIJIEHHO OTKPBIBAasi BUHTOBOW 3a)UM,
KOTOPBIM 3a)XMMaeT PE3WHOBYIO TpPYOKy Ha Kanmwuiipe Koiobl KiaizeHa, maroT BO3IyXy
MIPOHUKHYTH BHYTPb MPUOOpa /sl BEIpaBHUBAHUS 1aBJICHUSI.

Jlano: cMmech BemecTBa A ¢ pactBoputesieM B, kak B onbiTe 1.

3adanue: OYMCTUTH BEHIECTBO A OT pacTBOpuTelsi B mpu momomu BakKyyMHOUH
MEpPEeroHKHU (CTENeHb pa3pexeHus 3anaéres npenoaanareneM). [loctpouts rpaduk 3aBUCUMOCTH
MEeXAy KOJMYECTBOM IUCTHILIATA U TeMIlepaTypoil mneperoHku (cM. puc. 2.5). PaccuuraTh
BBIXOJ] OCHOBHOH (hpakiuu B % OT MOTEHLIKaNA.

JlaGoparopras padota Ne3 «Pexrudukarys OMHapHBIX CMECEDy

Hauboiee PacpoCTpaHCHHBIM MCTOAOM PA3ACIICHUS cMecell MJIM OYMCTKH BCIICCTB
SABIIACTCA peKTI/I(bI/IKaI_II/IH.
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Cxema nabopaTopHOU peKTH(HUKAIMOHHON YCTAHOBKH M300pakeHa Ha puc. 2.4.

D¢ heKTUBHOCTL pabOTHl KOJOHKH 3aBHCHUT OT KOJWYECTBA ()JIETMBI, MOCTyMHAIONeH Ha
OpOIIICHHE.

Pextuduxariiio Mo>KHO BECTH KaK MpU aTMOC(PEPHOM JaBIICHUH, TaK U B BaKyyMe.

Pexmudpuxayun ounapnoii cmecu

Lenpto paboThI SBISETCS pa3zielicHne OMHApHOW CMECH Ha JJabOPaTOPHOM PEKTU(DHKAIIMOHHON
KOJIOHKE; COCTaBJICHHE MaTepUalibHOTO OanaHca Mmpoliecca; pacyéT Yucia TEOPETUYECKUX TapesoK
rpaduyecKuM METOI0M; PacyET ONTUMATBHOTO U30BITKA (PIIErMBbl.

IIposedenue pabomui.

Jlano.: cMech KOMIIOHEHTOB A u B.

3aoanue: paznenutb OMHAPHYIO CMeCh peKTHU(UKalKeld Ha KOJOHHE C OMpPeNeIEHHBIM
(h1erMOBBIM YHCIIOM, KOTOPOE 33/1aETCs IIPEToJaBaTeIEM.

[Toroku npu pexkrudukanuu (puc. 2.6):

Gr — KOJIMYECTBO MMUTAHMA, I/Jac;

= o Xg —MaccoBas 1o Jerkokunsero komnonenTa (JIKK) B
[IATaHUU;
] G Xp Gp — KOJINYECTBO AUCTHILIATA, I/4Jac;
Xp —MaccoBas poasa JIKK B guctmmisre;
GrXe | T Gw — KOJIMYeCTBO KyOOBO# JKUAKOCTH, T/4ac;
,,_, : Xw — maccoBas nons JIKK B ky6e;

Gy — KOIMYEeCTBO MAapOB, YXOISIIMX CBEPXY KOJOHHBI,
j r/4ac;

? Gw: Xw Ggr — KOIMUYECTBO (IIeTMBbI, T0JaBaeMOi B KOJIOHHY, Kr/4ac,

KMOJIb/9ac, M>/4ac.
™ - ¢, 2.6. Cxema ROTOXOR

1GSEKALMONHOR KONOHHBI

- gt i

T T i
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Tabmuwa 1
HcxoHblie JaHHbIE IS pa3JIeNsieMOr CMECH

dyiermMmoBoE
KomnuectBo
No [ - M;, Bs3kocth qUCII0
Komnonent o Gk cMmecu
/o °C r/MOJIb npu 84 °C (3xcriepuMeH-
(nuTanus), T
TaJIbHOE)
1 A 89 99 0,34
: 126 4
2 B 109 133 0,46

[NomysuB y mabopanta OmHapHyrO cMech (A+B), monsepracmyro
MIEPEroHKe, CIEAYeT 0TOOparh MPody M C MOMOIIBI0 pedpakToMerpa Orl-

penemuTh nokasarels npetomienus cveck N2’ . TlosydeHHyro BeTHUHHY

3aHOCAT B OTUYET. OIIHOBpCMCHHO OMPCACIAIOT  IIOKAa3aTCJIb

MIPENOMIIEHHUSI YMCTBIX KOMIIOHEHTOB A u B (né‘i A),né(zB)) U CTPOST

yarpaMMy B KoopauHartax X-y-2 (puc. 2.7). Tak kak nokasaresnb Mpeom-
JIEHUs SIBJISIETCS BEJIMUMHOM AJUIMTUBHOM (T.€. TIOKa3aTesb MPEJIOMIICHUS i JlHarpamMma 3aBHCH
000 cMecH paBeH CyMMe ToKazaTesiel peioMIIeHHs BCeX KOMIIOHEHTOB o

CMECH C Y4ETOM UX COJIEp)KaHUsI), TO TOUKH IMOKa3aTesiel MpesioMIICHHs

JOGOH 13 CMeceii Oy/TyT pacrioyaraTkes Ha IPSIMOM, COSMMHsIOmIe Ny, 1 Np g, (HMs A-B Ha prc.

2.7). Ha pucyHke Touka 3 sBJsS€TCS BEIMYMHOM MOKas3aTelNsl MpEOMIIEHHS MCCIeTyeMOM CMecH.
OnyctuBmuch Ha 0ck X, onpezersieM e€ coctas (MaccoBbie %): 19,8% A u 80,2% B.

3ateM clemayeT B3BECHTH ITyCTYHO TEperoHHYI0 KojOy (kKyO kosonHel) Ha 200-250 mu u
3adukcupoBath €€ Bec B oTucre. Jlamee MpOMBBOAAT 3arpy3Ky IMEPErOHHOW JBYrOpJIOM KOJIOBI,
B3BEIIMBAIOT BMECTE C TIEPETOHAEMOI CMEChIO M BBIUHCIISIIOT BeC cMecH. [lociie 3Toro mprcoeMHsIoT
KyO K HIDKHEH YacTH KOJIOHKH, BKJTFOUAFOT 00OTPEB U JIOBOIAT KHUIKOCTh JI0 KurieHus. OTHOBPEMEHHO C
niomotsio JIATPa Bkimro9aroT HEOOIIBIIION 000TPEB «PyOaIIKWy KOJIOHHBI. [laee perymmpyroT o0orpes
KOJIOBI M PYOAIllKh TaK, YTOObI C HIDKHETO KalleJIbHUKA KOJOHKH CTEKAIO OOJIbIIIE Kareb, YeM C
BEPXHETO0, HO 3aXJIEObIBAHNS HE ITPOUCXOIHIIO.

B TakoM pexxnMe KOJOHKa JTOJbKHA mopaboTaTh Ha ceds (T.e. 6e3 oTOopa AMCTHILIATA) B
TeueHue 1-2 u.

CyirHocTh paboThl 3aKIIFOYACTCS B CIIEIYIOIIEM: TOCTIEe YCTaHOBIICHHUSI PaBHOBECHS] B KOJIOHKE
OTOMPAIOT OAHOBPEMEHHO MPOOY U3 MEPErOHHON KOJIObI U MPOOY MUCTUILISTA M ONPEIEIISIOT MX COCTaB.

Ot0op AuCTWILISITA OCYIIECTBISETCS TOBOPOTOM KpaHa TOJIOBKHM, IIPU OSTOM YacTb
KOH/ICHCHPYIOILIXCS B XOJIOJMJIBHUKE MApOB MOCTyHaeT B MpUEMHHUK. CKOpocTh 0TOOpa AUCTUIIISATA
OA0MPArOT B COOTBETCTBHH C 3aaHHOM BemrunHOM (hriermMoBoro uncia (R):

R _ _Komuecmso _opowienus, Kaniu | mun

)
Koiu4ecmeo __ c)ucmwmﬂma, Kkanau | mun

Ot160op MUCTUILIATA MOKHO TIPOBOJUTH HEMPEPHIBHO WITH Teproidecki. Clieayer IMETh B BUTY,
YTO TPH OTOOpPE WHIMBUTYATHHOTO BEIIIECTBA BEIMUMHY (DICTMOBOIO YMCIIA MOXKHO YMEHBIIHTB; TPH
oTOOpe MPOMEKYTOUHBIX (PPaKIMiA, /yIs IOCTVOKEHUSI HarOosee YETKOro paszierieHusi, (uierMOBOE YHCIIO
YBEJIMYMBAIOT, yMEHBIIIasi CKOPOCTh 0TOOPa (DpaKIIHid.

Hapymienne pexuMa peKTU(QUKAIIME MOXKET COMPOBOXKIATHCS 3aXJIEOBIBAHUEM KOJIOHKH.
HesaBucumo OT TOT0, Iie KOJIOHKA HAYMHACT 3aXJIEObIBAThCS, B BEPXHEH MM HIDKHEH YacTH, TPEKIIC
BCEro, HEOOXOIMMO YMEHBIIIUTh MOJIOrPpeB KoJObl. O00OrpeB pydallku cieyeT peryaupoBaTh TOIBKO
P MaJioil BenuuuHe (IIeTMBbI.

[To TONyd4eHHBIM DSKCTEPHMEHTANLHBIM 3HAUYeHHAM N2 ompejenseM COIepKaHHE

Jerkokumnsero kommonenta (% wmac.) B auctwuiite (Xp), kyoe (Xg) u B muranuu (Xg).
[Monyuaem cremyromiue 3HadeHUs, % MaC. 3amuchiBaeM pPe3yJabTaThl SKCICPHUMEHTa B BHIC
TAOIUIIBL:

X5 =99.5%, X, =2%, X =19.8%

HaxoauM KOJIWYECTBO IUCTUILIATA M Ky6a 0 ypaBHCHUSAM MATCPpHUATIBHOT'O OanaHca
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PEKTH(PUKAIIMOHHON KOJIOHHBI HEMPEPHIBHOTO ICHCTBHUS:
GDE +GWE:GFZ1
{GD +G, =6G;.
CnenosarensHo, G, =126 -G,;
0.995G, +0.02(126 -G) =126-0.198;
0.993G, =22.47;
Gy =22.632/uac.
22,36-0,995 = 22,522/ uac(A);
22,63-0,005 = 0,112/ yac(B);
G, =126 -22.63=103.372/uac;
103,37 - 0,02 =103,372 \ uac(A4);
103,37 - 0,98 =101,32 / uac(B).
Jlig nanbHERIINX pacyeToB MEPEXOJUM OT MAaCCOBBIX IMPOLEHTOB (J10J1€1) K MOJIbHBIM:

X% 0.995
M. / = 0.996(monwn);

Otcrona

Xp = —
ZXD‘M 099/9+000/33
A
M, /9 .
Xg = ——= = 0.027(monwn);
ZXRiM 00/9+09/33
oo o
Xe M. / = 0.25(monvn);

_ZX_HM 019/ +O80/3

I'padpuyeckuii pacyér uymciaa tapeysok (UT) mo s3kcnepuMeHTATBLHBIM JAHHBIM.
[TocTtpoenue kpuBO# paBHOBecusi OMHapHOW cMmecu X-V, rae X- coiepKaHUE JIETKOJIETYYETro
KOMITIOHEHTa B KHUAKOH (asze, OCYIIECTBISIOT MOCIJE BHIIOJHEHUS PACYETOB MO OMPEIETICHUIO
X1 'Y B UHTEpBajie TEMIIEPATyp KUMECHHUS JETKOKHUIISIIETO U TSHKEIOKHUIISIIEr0 KOMIOHEHTOB.

Pacuér comepxaHus JIErK0JIeTy4ero KOMIOHEHT MPOBOMST 110 ypaBHEHUSIM

I1-P P X

m.K.K. . _ 7 KK

P __-P 17

J.K.K. m.K.K.

rae I1 - atmocdepHoe naBnenue; P, . - JaBJICHUE TSDKEIOKHUIISAIIETO KOMITOHEHTA,
P, ., —IaBlIeHHE JIETKOKMITAIIETO KOMITOHEHTA.

JlaBrieHre HACHIIIICHHBIX ITAPOB YKCTHIX KOMITOHEHTOB HAXOIAT B CIIPABOYHHUKAX WITH
OTIPEJIETISIIOT 110 YPaBHEHUIO AHTYaHa:

B
gP=A- [t e }
rae t - temneparypa, °C; 4, B, C - kosdduitnentsl AuTyana (tabdi. 2).
Tabmma 2
Koaddrments! AHTyaHa 151 HSKOTOPBIX OPraHWYECKHX BEIIIECTB
BemectBo A B C
I'excan 6,8770 | 1171,530 | 224,366
I'errran 6,9020 | 1266,870 | 216,760
OkTaH 74717 | 1641,520 | 234,500
Jlexan 6,9540 | 1501,268 | 194,480
bemson (-20-5,5 °C) 6,4890 | 902,280 | 178,100
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«  (55-160°C) 6,9121 | 1214,640 | 221,200
« (160289 °C) 74291 | 1628,320 | 279,560
Tomyon (20 —200 °C) 6,9533 | 1343940 | 219,377
M3onpormn6enzon (60 —200 °C) | 6,9367 | 1460,793 | 207,777
M3onponmioBsiii covpt 8,2410 | 1652,600 | 230,000
Pacuérnble nanHble B uHTEpBane t, —t  cBoxuMm B Tabnuiy (Tabdm.3).
Tabnuya 3
Pacuér cogeprxanus nerkoserydero komnoHenTa (A) B xxuakoit (X) u razosoii (Y)
dazax
JaBnenus
HACBIIICHHBIX
t, | mapoB 4UCTBIX | Pygu, MM | Po — P, MM Posu — P, X = Poﬁm - Py Y = P, X
°C | KOMIIOHEHTOB, | PT. CT. pT.CT. MM PT.CT. P,-P, P,
MM PT.CT.
Pg 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

[Tomyuennbie pacuérom 3HaueHus X U ¥ HaHOCHMM Ha TpaduK B KoopamHarax X—Y. OObeIMHIB
TOUKH Ygq 109, HOTydaeM KpHBYHO paBHOBecus (a3 (puc. 2.8). Ilocrne 3aBepieHHst pasrOHKU U
ompenenenusi Xp U Xy crpoum padoune mHuM (OJl) mcyeprbBarome 1 yKpeIrunIome JacTei
KOJIOHHBI.

VYpaBuenue paboueit TMHINA BEPXHEH YaCTH KOJIOHHBI PACCUMTBHIBACTCS TI0 hOpMyIIe

R D
y=——X+
R+1 R+1
3mecs R — peanpHOe permoBoe uncno, R=4-R,, +0.3,roe S —
ko3 urmeHT n30bITKa PrIerMsl;
R~ Xo=Ye
mn Y':‘ _ X . '

rae Yo — coliep)KaHue JICTKOJIETY4ero KOMIIOHEHTA B ITapax MUTAHUS, ONPEACISIETCS 110 KPUBOH
paBHOBecus; B HameM cinydae Yp =0,44;
~0.996-0.44 0.556

"M 0.44-025 0.19
PeaJ'IBHOG (b.]'ICl"MOBOC qUCJI0 R HaxXoJuTcCs 110 ypaBHeHI/IIO

R=p-R, +03

=2.93
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P u c. 2.8. Tloctpoenune pabounx JTUHUN PEKTUPUKATUOHHONW KOJIOHHBI
[Ipenenst m3meHeHus £ OOBIMHO OYEHb WIMPOKH - OT | 10 3, mo3TOMYy HEOOXOAMMO
OTIPEZIENIMTH ONITHUMAIIbHOE (hIerMoBOe Unclio 1 3HaueHue 3 . Ono Haxoaures 3 rpaduxa R = f(N;)
(puc. 2.9).

Jns moctpoenus rpaduka IpUHUMAaeM psiJi 3HaUeHU [ B UHTepBaje 1-3, BeIUUCISIEM

R; uis KaXJIOro MOJY4YeHHOro 3HaueHHUs R BBIBOOMM ypaBHeHHE pabodeil TUHUU BepXHeEi
4acTU KOJIOHHBI.
Pe3ynbratel pacuéra nmpuBeaeHbl B Ta01.4.

Tabnuya 4
PesynbTarhl pacuéra
Koadduruent R=4-R._+03 R X R X Yucno
M30BITKA (IIErMbI mn " — D | y=——x+—2 TEOPETHUECKIX
B Ruin =293 R+1 | R+1 R+1 R+1 S
1,1 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

3agaémcs 3HaueHusMu X B mpenenax 0.1 < x < 0.75 (meHblie, yeMm cojiepikaHue

BBICOKOKHITAIIEr0 KOMIIOHEHTA B TUTaHWM) M 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
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Jis ompeneneHus 4uclia TEOPETHYECKUX TapelioK HeoOXOIMMO BBIBECTH ypaBHEHHE
paboyeil TMHUY HUKHEH YaCTH KOJIOHHBI,

_R+F « F-1
Y TR TR
e F - MobHBIM pacxo/1 uTaHus (OTHOCUTEIBHBIH),
_ Xp =Xy _ 0.996 —0.027 _434
X=X, 0.25-0.027
Jlns BeiOpanHoro Hamu citydast R=4,1 (nmpu S =1,3) nomydaem
y= 41+ 4,34 « 4,34 —10,027;
41+1 41-1
y =1,65x-0,0177
Buauenust X IOJDKHBI ObITH MEHBIIE XE:
X 0.24 0.11 0.05 0.02
Y 0.378 0.163 0.118 0.015

UYucno TeopeTuuecKux TapesioK (CTyNeHel M3MEHEHHsS! KOHLEHTPAluU) ONpeeNseTcsl MyTéM
MIOCTPOEHUS CTYNEHYaTON JIMHUU (CM. pHC.2.8), COCTOSILEH U3 TOPU3OHTAIBHBIX U BEPTHUKAIBHBIX
OTPE3KOB MEXIY PadOUMMHU JIMHUSAMHU M KPHBOM paBHOBECHS B Tperenax m3MeHeHus X (CoaepaHue
JIETKOKUIISAIIEro KommoHeHTa) oT Xp A0 Xw. KosnudecTtBo crTyneHel COOTBETCTBYET —UHCIY
TEOPETHYECKUX TaPEJIOK.

N3 Tabm. 2.6 BumHO, WrOo TIpM H3MeHeHHMH wu30bITKa durermpl oT 1,1 o 3,0 umcio
TEOPETUUECKUX TapeJIOK yMeHbIaeTcs ot 23 jio 10.

OrmumaribHOe 3HaueHne [ COOTBETCTBYET TOUKe M, HIDKE KOTOPOW C YMEHBIIICHHEM KOJIMYeCTBa
m30bITKa (UIerMbI pe3ko Bo3pactaeT. [l paccmarpuBaemMoro cimydast [ =1,3; 4MCIO TEOPETHUISCKUX
TapesioK paBHO 16.

Jlns ompeneneHusi pealbHOTO KOJIMUECTBA TapeiloK HEOOXOMUMO MPUHSTH KOI(DDHUIIMEHT
TOJIE3HOTO JICUCTBUS TAPEITKU

N,

771(.11.().
KOTOPBIM B 3aBUCUMOCTH OT TUIIA TAPEJIKK MOXKET U3MEHATHCS B IIUPOKUX nipeaenax ot 0,2 go 0,9.
Mosxkno onienuts KI1/] Taperku o sMmipu4eckoMy YpaBHEHHIO
17 =0,49(u,, - ) *** =0,49(0,43-2,53) — 0,245 = 0,28,
P

J.K.K.

N =

rae a - Kod(pQUIMEHT OTHOCUTENLHOW JIETY4eCTH CMECH, o =

, M4 — BI3KOCTbH )I(I/I,Z[KOﬁ

m.K.K.

cmecu, cll.
Bs3zkocTh cMecH yriaeBOJOPOJOB MOXKHO OIPEACIUTh B 3aBUCHMOCTH OT MOJIIPHOU
KOHIIEHTPAIIUU UX B CMECH T10 MIPaBUITY a/UIMTUBHOCTH:

Moy =D X +M; =0,25-0,345+0,75- 0,46 = 0,43¢/T;
895
=0,49(0,43—)%** =0,42;
1=04900435.2)

N = & = £
n 042
Ilo oKCrepUMEHTAIBHBIM M PacyE€THBIM JAHHBIM COCTaBIISIEM MaTepUaIbHBIN OanaHc

nporiecca pextudukarmu (tadsm. 5).

= 38mapenok.

Tabnuyal
MartepuanbHblii OalaHC peKTU)UKAIIH
M [Iutanue Huctriiar Ky0
KOMMOHEHTHI b % ni, % | m;, % ni, % % ni, %
I/MOJIB | M;, T m;, r
Mac | MOJIb | MOJI. | T | MaccC. | MOJIb | MOJI. Macc. | MOJIb | MOJI.
A 99 25,0 119,810,252 | 0,25 |225| 995 |0,227 | 99,6 | 2,0 2,0 |0,02 | 2,7
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B 133 |101,0,80,2|0,758 0,75 01 | 05 |0,008| 0,4 [101,4| 98,0 | 0,76

97,4

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

100

JlaGoparopHas pabora Ne8 [NonydeHne ruapoIIEpEKUCH dTIIIOEH30J1a
OKHCJIEHUEM DTIIOEH30J1a

Henp pabotel: 1) m3ydyeHue mporecca OKHUCICHHS ATUIOEH30JIa KUCIOPOJOM BO3IAyXa B
NPUCYTCTBUHM  KaTainu3aropa (Cojb, THAPOKCH]I MeTajyla TIIOCTOSHHOM W TepeMEeHHOMN
BJIEHTHOCTH);

2) u3ydeHre MexXaHH3Ma PEaKIy OKUCICHUS STUIOSH30J1a B THAPOTIEPEKUCH STHIIOCH3071a;

3) u3ydeHue KHHETUKH MPOIIecca OKUCIICHUS dTHIIOSH30I1a;

4) nzyueHue BIUSHUSA (PAKTOPOB HA COCTaB MPOJIYKTOB OKHUCIIEHUS (TeMIeparypa, 1aBJIeHUE,
Bpemsi).

PeaxTuBbl: 3THI0EH30I1, CXKATHIN BO3AYX, KaTalnu3aTop.

DTUIOEH30J OKUCIISIIOT HA YCTAHOBKE, CXeMa KOTOPOU MpuBeeHa Ha puc. 1. YcTaHOBKa
COCTOHT M3 KOMIIpECCOpa CKaToro Bosmayxa 1, peme-perymsaropa 2, peaktopa 3, KOHTaKTHOTO
TepmoMeTpa 4, 00paTHOTO XOJOAMIbHUKA 5.

Peaktop wu3rotoBieH u3 TepMmoctoiikoro crekna (d=30mm, h=290mMMm) u cHaOxeH
¢unpTpom loTta 6 anms GapOoTaxa BO37ayXa, TPOOOOTOOPHUKOM 7, IEKTPOCHUPAIBIO 8 st
HarpeBa peaklMOHHON MacChI.

[lepen Hauamom pabOTHI HEOOXOAUMO YOEAUTHCS B TEPMETUYHOCTH YCTaHOBKH.

[IpenBaputensHo pactBopsitoT 0,05 r ruzpookucu Hatpus B 200 mu »TunbeH3ola.
PacTBOpeHme rUIPOOKUCH HATPHS B STHIIOCH30JI€ MTPOBOIST HA YCTAHOBKE PUC. 2.

YCcTaHOBKA COCTOUT M3 JIEKTPOILTUTKA 1, KPYyriiooHHOHM K00kl 250 Mt 2, 0OpaTHOTO
XOJIOMIIFHUKA 3, TepMOMeTpa 4.

2

Puc. 1 - Cxema ycTaHOBKH OKHCIIEHUS 3TUI0EH30J1a KUCIOPOAOM BO3/yXa

Cmech 3arpyxkatorT B peaktop. IlomatoT Bogy B 0OpaTHBIM XOJOJUIBHHUK, BKIIIOYAIOT
o6orpes peaktopa. ITo mocTmkennn temneparypsl 80°C u ee cTabUIN3ALMK BKIIOYAIOT TI0AUY
BO3yXa. MOMEHT BKJIIOUEHUS 110JIa4d BO3/yXa IPUHUMAIOT 33 HA4aJlo OMBITA.

B xonme omblta Kaxzaele 15 MuUH B IOpuUeMHBIE KOJIOBI OTOMpArOT MpOObI IS
Ka4eCTBEHHOT'O OIpE/IEIeHUs THAPONIEPEKUCH STHIIOEH30a B PEaKIIMOHHON Macchl. OKUCIeHne
npogomkaoT 1,4 uaca. Ilo OKOHUaHMM OMBITa BBIKIOYAIOT OOOTPEB peakTopa, IMocie
oxnaxaenus 1o 40-45°C — mojavy Bo3ayXa U cpasy OTCOEAMHSIOT JHHUIO BO3IyXa OT PeakTopa
JUI TIPEAOTBPAICHHs] 3acachlBaHUs B HEE€ peakUMOHHOM Macchl. [locie moaHoro oxmnakaeHus
pPEaKIMOHHYIO MacCy CIMBAIOT C PEAKTOPA.
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Puc. 2 - Cxema ycTaHOBKH PacTBOPEHUS THIPOKCHIA HATPHUS B 3THIIOCH30JIE

Onpenenenre coaep>kaHusi THIPOTIEPOKCHIA STUIIOEH30I1a

OnpeneneHue OpraHUYECKUX THUAPONEPOKCHIOB OCHOBAHO HA PEaKIUU OKUCICHUS
UMHU KOAUCTOBOOPOIHOM KUCIIOTHI:

ROOH + 2KI + 2CH;COOH — ROH + I, + 2CH;COOK + H,0

B nBe xonmueckue KoJObI eMKOCThIO 100 M1 Kakmasi ¢ MPUTEPTBIMH MPOOKamMu
MoMeInaT HaBecku aHanu3upyemon cmecu mo 0,1—0,2 r. B3pemmuBaHue mpoBOJIT Ha
aHanuTHueckux Becax ¢ ToyHocThio 0,0002 r. K nHaBeckam mpuiuBatoT mo 10 mi neasHou
yKcycHOM KucinoTbl U mo 2 mia 50%-ro BoaHOTO pacTBopa Honuna kanusg. Conepkumoe
K0oJ0 B30aNTHIBAIOT M BBIIEPKHUBAIOT B TEMHOM MecTe B TedeHue 20 MuH. 3arem
BeIIeUBIIHIiCS o TuTpyroT 0,1 M BogHBIM pacTBOpoM THOCYIb(aTa HaTpus. [lepen KoHIIOM
TUTPOBAHUs, KOTJIa JXKEJITas OKpacka pacTBOpa CTaHET ocjadeBaTh, NMPUIHUBAIOT MO 2 MII
pacTBOpa Kpaxmasia U IpoJ0KAI0T TUTPOBAHUE IO UCUE3HOBEHUSI CUHENH OKPACKU:

I, + 2Na28203 — Na28406 + 2Nal

[TapannensHO MpoOBOASAT TUTpOBaHUE cMecH 10 M JIEASHOW YKCYCHOM KUCIIOTHI U 2
M 50 %-ro BOAHOTO pacTBOpa Hoauaa kKamnus 0e3 aHAIM3UPYEeMOro MPOAyKTa (XO0JIOCTOM
OTIBIT).

Conepxanue OpPraHuYeCKuX TUIPONIEPOKCUIAHBIX TPYIIII X % (macc.) B
aHATU3UPYEMOU CMECH BBIYUCISIOT MO popMyJie:

X =(a-0) 0,00225K- 100/g
rne a — oowsem 0,1 M pactBopa Na,S,0;, momenamuii Ha TUTPOBAHUE HABECKH, MJI; O —
oobeM 0,1 M pactBopa Na,S;0;, momenmwuii Ha THTPOBAaHHE B XOJOCTOM OTBITE, MI;
0,00225 — conepxaHue THUAPOMEPOKCHUIAHBIX TPy, cooTBeTcTByromee 1 ma 0,1 M
pactBopa Na;S;0;, r; K — mnonpaBka Ha 0,1 M pactBop Na,S;03;; g — HaBecka
aHaJM3UPYEeMOTO BEIeCTBa, T.

N3  nByx  mapannenbHbIX — ONpEACNICHMH  HaXoJsIT  CpeaHee  coJieprKaHue
TUJIPOTIEPOKCHIOB B aHAJM3UPYEMOIl CMecCH.

Ha6opaTopHa$[ pa60Ta Ne9 «IToIMOKCHUITPOITMIIMPOBAHNE apOMAaTHIESCKHUX aMUHOB.
ManomMmeTpudeckas yCTaHOBKAY

Jlis u3ydeHus: peakMOHHON CIIOCOOHOCTH NMEPBUYHON M BTOPUYHON aMMHHBIX T'PYIII
ObUIM TPOBEACHBI MOJEIbHBIE pPEaKIUH B3aMMOJECHCTBUSA OKHMCH NPONHJIEHA C AaHUIMHOM U
I(eHnIaMIHHOM Ha MaHOMETPUYECKOH YCTaHOBKE, M300pakeHHOM Ha pucyHke 1.1.

IlockonbKy OKHCh NpPONWIEHA HMEET JOCTATOYHO BBICOKYIO YIPYTOCTh Iapa IpU
TeMIepaType peakiud, TO YAOOHO HCIOJIb30BaTh MAaHOMETPHUECKYI0 YCTAHOBKY JUIA
UCCIIEIOBAaHUSI KUHETHKM peakiuu. [IpM OKCHalIKWJIMPOBAaHUM apOMaTHYECKUX aMHUHOB
IIPOTEKAHUE PEAKIUH CONPOBOXKIAETCS CYLIECTBEHHBIM M3MEHEHUEM MapLHMAIBHOTO JABICHUS
OKHCH MPOMUIIEHA, KOTOPOE JIETKO 3a(UKCUPOBATH € TOMOIIbIO MAHOMETPHUECKOTO MPUOOpa.

JUig mpoBeeHNsT KHHETUYECKOTO IKCIIEPUMEHTA UCXOAHYI0 CMECh PEAr€HTOB ITOMEIIA0T
B PEaKTOp 6, MPUCOEAMHSAIOT K MaHOMETPHUUECKOMY NMpHOOpPY 2 M 3aKpbIBAIOT KpaH 5. 3arem
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PEaKIMOHHBIA COCYJ] 3aMOPaKMBAIOT B YaIIKe CO CMECHIO aleTOHa C CYXUM JIbJAOM H
BaKyyMUPYIOT IpHOOp depe3 TpyOKy 4 u KpaH 5.

[Tocne pasmopaxuBanusi B pyoOamiKy peakropa 8§ TMOJaeTcss OpPraHuyYeCcKHil
TeroHocuTens  «TepMonan» Ui MOAJEpXKAHUSA CTPOTO  ONPEACICHHON TeMIeparypshl.
Temnepatypa nponecca noanep:xkupaercs repmocrarom MLW U2C. Tlocne 3arpy3ku UCX0aHON
CMECH B PEAKTOp BKJIIOYAIOT MAarHUTHYIO MEIIANKy 9 W HauyMHAIOT OTCYET JAaBJICHHUS B
MOKAa3bIBAIOIEM KOJIeHe MaHoMeTpa 3 1o Bpemenu (Py).

Hcxonnass cMmech peareHTOB TMPEACTaBisIa COOOH CMECh pacdeTHBIX KOJHYECTB
apOMaTHYEeCKOr0 aMHUHA M OKMCH IMPOIWJICHA B MOJbHOM cooTHomeHuu 1:1. McxomHyro cMech
TOTOBWJIM 3apaHee, MPH 3TOM ObUIa CIUIAHMPOBAaHA CEpHUSl JKCIIEPHUMEHTOB TIPU PAa3HBIX
3HadeHusx temnepatypsl — 100 °C, 120 °C, 150 °C.

1 — yameyHbIi PTYTHBIM MAaHOMETP, 2 — MAHOMETPUUYECKUN MPUOOP, 3 — MOKa3bIBAIOIIEE KOJICHO
MaHOMeTpa, 4 — TpyOKa JUIsi COeIMHEHHsI MAaHOMETpa M peakTopa ¢ atmochepoit, 5 — kpaH, 6 —
peakTop, 7 — MarHWTHas MeIIajka, 8 — pybaiika peakropa, 9 — MOTOp MarHUTHON MeEIIaIKu
Pucynox 1.1 — YcranoBka ajist ucciae0BaHUsI KHHETUKHA MOJICIBHBIX PEaKIIUi

MaHOMETPHUUYECKUM CTIOCOO0M

[NapuunansHoe naBieHue okucu nponuieHa (P) B obmactu cobmoneHus 3akoHa ['enpu
MPOTMOPIMOHATILHO €€ KOHIIEHTPAllMu B PEaKLIMOHHOM Macce W PaBHO Pa3HOCTH TEKYILEro U
KoHeyHoro naBieHus Pi-P.. 3nauenue P, MoOXeT OBbITh 3aMEPEHO HEMOCPEICTBEHHO B XOJI€
SKCIEPUMEHTa WJIH B XOJOCTOM oOImbITe: P, — 0€3 HU3KOKHUIISIIEr0 HCXOJHOTO peareHra —
oKucH mpornuiieHa [116].

CuHTe3 aMHUHHBIX CTaOWUIN3aTOPOB MPOBOAUIN B J1A0OPATOPHOM MOJIYIIEPUOAUYECKOM
peakTope, npeAcTaBieHHOM Ha pucyHke 1.2. PeakTop mpezactaBisieT coO0i TepMOCTATUPYEMYIO
kojby 1 ¢ memankoit 5. Ero 0coGeHHOCTBIO SIBISIETCS HENPEphIBHAS paBHOMEpHas Mojaya
OKHUCH TPOMUJICHA B PEaKTOP.
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1 — no3arop oxucu oneduna, 2 — MaHOMETp, 3 — 0OpPATHBINA XOJIOJUIBHUK, 4 —
CTEKJITHHBIN PEaKTOp ¢ pyOalIKoif, 5 — Memmanka
Pucynok 1.2 — JIabopaTopHasi ycTaHOBKA IOJTY4EHHS] aMHUHHBIX CTAa0MIN3aTOPOB

TepMocTaTpoBaHHUE OCYIIECTBISAETCS C IOMOILBIO IOJAa4YHd BBICOKOTEMIIEPATYPHOIO
OpPraHUYecKoro TeroHocuTens «TepMmoiiany B pydallky peakropa u3 TepMoCTara.

IIpu  uccnenoBanmm  rerepoda3HbIX  peakuuii ~ HEOOXOJMMO  WHTEHCHUBHOE
nepeMenMBanme, 00ecneunBaioliee IpoBeAeHUE Mpouecca B KuHeTndeckor obnactu. C 3Toi
LEJIBI0 UCTIOIB30BAIH OBICTPOXOIHYIO TYPOHMHHYIO MEIIAJIKY O.

Tak kak peakiusi NPOTEKaeT MpU TEMIEpPaType BbILIE TEMIEPATypbl KUIIEHHUS OKUCHU
IIPONUJIEHA, TO B PEAKTOPE MPOUCXOAUT ee ucnapenue. [loaromy peaktop cHaOxeH 0OpaTHBIM
XOJIOMIIBHUKOM 3 JUTsl IPEAOTBPALICHUS YHOCA PEaKIIMOHHON Macchl B Bue mapoB. OOpaTHBIN
XOJOJWIBHUK MMEET Y/UIMHEHHbI HOCHK JUIsl CTEKaHUs KOHJAECHCHUPOBAHHBIX IApOB OKUCH
MPOTNMJIEHA HETIOCPEICTBEHHO B 00BEM PEaKIIMOHHON MacChl.

Oxuch mponuiieHa MOJAeTcsl B PEaKTOp B JKUIKOM COCTOSTHUM C MOMOINBIO J103aTOpa,
MMEIOLIETr0 Y/UIMHEHHBINH Kanuiuisip, OMYyIIEHHbIM B amuH. [ oOecredeHHsl HENpephIBHOM
CKOPOCTH NpPUKANbIBAHUS OKHCU MPONUIIEHA J03aTOpP COEAMHEH C PEakTOpPOM dYepe3 HacaJKy.
Takum o0pa3oM, [aBiaeHHE Iiepe]] KpaHOM IIOCTOSIHHO, 4YTO OOecreyHuBaeT IOCTOSHHYIO
CKOPOCTh TpHUKAaIbIBaHUS MpPH (UKCHPOBAHHOM IIOJIO)KEHMM KpaHa HE3aBUCUMO OT YpPOBHS
OKHCH IPOIUJIEHA B J103aTOPE.

JUis mpoBeneHUsT SKCIEpUMEHTa B CYXOHM YHCTBIA peakTop 4 depe3 BOPOHKY,
BCTaBJIEHHYI0O Ha MECTO J/103aTOpa OKHMCU IponujieHa 1, 3arpyxar0T OTMEPEHHOE KOJUYECTBO
ampHa. VMcXomHOE MOJIBHOE COOTHOUIEHWE AaHWIMH : OKHCh NpomuieHa cocraBisuio 1,2:1; m-
aMuHOIM(EeHUTaMHH : OKHCh nponmiieHa — 1:1.

YcranaBnuBaroT 103aTop 1 ¢ pacueTHBIM KOJMYECTBOM OKHCH MPOMUJIEHA, MEIIAIKy S C
3aJlaHHBIM YHCIIOM OOOpOTOB IpPH HCIIOJIB30BAHUM pPEaKTOpa, Mojady BOJbl B OOpaTHBIN
XOJOMWIBHUK 3 M 00orpeB peakropa. ITo goctuxkenun B peakrope 4 temmeparypsl 100 °C
OCYHIECTBJISIOT [10J1a4y OKHCH MTPONUJIEHA, IPUHUMAIOT 3a HA4aJIO OIIBITA.

[locne wmcreyeHus cpoka NMpUKaNbIBaHUS OKUCH IMPOMMWICHA MPOJ0KAOT UHTEHCUBHOE
MEepEeMEIIMBAHNE PEAKIUOHHON Macchl MeIIAIKoi 5 Uis TMOJHOTO MpeBpallleHUuss OKHUCU
nponuieHa. KOHTposb cTeneHn npeBpalleHuss OKACH MPONUIIEHA OCYIIECTBISETCS MAHOMETPOM
2. YcTaHOBIIEHHME TIOCTOSHHOTO MHUHUMAJIbHOTO 3HA4YeHHUs] M30BITOUHOTO JaBIIEHUS Ha
MaHOMETpPE CBHJETEIbCTBYET O NpeKpalieHuu peakuuu.  CocTaB peakUOHHOM CMecH
onpenensin xpomaTtorpapuiecku. OCTaTOUHYI0 OKUCH MPOTMHIIEHA yIAIWIN o1 BakyymoM -0,6
krc/cm? mpu temmeparype 100 °C. BakyyMm co3aBany MOAKIFOUEHHEM K YCTAHOBKE BAKyYMHOTO
Hacoca.

3areM B PEaKTOp 3arpyxar0T HABECKY KaTaau3aropa — METAJUIMYECKUI Kaluil — U BEAyT
MepeMEIIMBaHNEe PEaKIIMOHHOM Maccel B TedeHue 30 muHyT npu temreparype 100 °C. Kammii
3arpykarT B MOJIbHOM COOTHOILIEHHUH 1:1 B pacueTe Ha MOHOOKCUIIPOTIMIMPOBAHHBIN aMUH.

3areM B go3atop 1 3anuBaiOT pacueTHOE KOJUYECTBO OKHUCH TMpomnuieHa. MolibHOe
COOTHOILIEHHE apOMAaTHYECKUI aMUH : OKUCh IIPOINMIIEHA BApbUPOBAIOCH B AMana3zoHe oT 1:2 1o
1:4. Tlocne OKOHYaHHUS MOJAYM OKUCU MPONUJIEHA B PEAKTOP MNEpPEMEIIMBAHUE PEAKLMOHHOU
Macchl TPOBOAAT B TedeHUHU 30 MUHYT /JIs TOJHOTO MPEBPALIEHUS OKUCH MPOIUJICHA.

[locne 3aBeplieHHs OMNBITAa BBIKIIOYAIOT TYpPOMHHYIO MEIIANKy S, OOpaTHBIMA
XOJIOWIILHUK 3 B 000TpeB peakTopa. PeaknnoHHyro Maccy oxiaxaaroT 1o temmeparypsl 60 °C
U BBITPYXKAIOT U3 peakTopa 4.

W3 peakmoHHONW Macchl OTTOHSIOT HENPEBPAIEHHBIE OKUCh MPONWIEHA M aHWIMH Ha
YCTAHOBKE BaKyyMHOM IIEPETOHKH.

OxcunponuaupoBaHHbIE ApOMATHYECKUE AMHUHBI NTOJBEPTalOT HEUTPAIN3ALMHA YKCYCHON
KHUCJIOTOM. 3aTeM HEUTPaIM30BAHHBIE OKCUIIPONUINPOBAHHBIE aMUHBI OTMBIBAIOT MSTUKPATHBIM
M30BITKOM JMCTHJUIMPOBAHHOMN BOJBI OT 0Opa30BaBIIMXCS B IMpOLleCCe HEHTpaiau3alMu CoJeH
Kaius. PeakiimoHHyI0 Maccy OT BOJIbI OCYILIAIOT B BAKyyMHOM IIKady.
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JlaGopaTopnas padora Nel0 ITonyueHue TpeT-OyTHIIOBBIX YPUPOB
KrnaccudeckuM crioco0oM TOJTydeHUs TPOCTHIX 3(DUPOB SBISETCS ACWCTBHE HA CIIUPTHI CEPHOU
kucnoTel. [Ipu 3TOM, HampuMmep, U3 ITUIOBOTO CIHUPTA CHAYajaa MOJTY4aeTCsl STUJICEpHAs, WU
CEpHOBHHHAs, kuciaoTa (BunpsiMcon):

HO C,H,—
CQHEOH -I'- SOQ —_— O>802 —I— HQO
HO HO
KOTOpas MNpH HAarpeBaHud C  HU30BITKOM CHHPTa 00pa3yeT mpocToi  3pup, HpuveM

BBIJICJISIETCS MOJIEKYJIa CEPHOM KUCIIOTHI:

C,H;—O C,H H
SO, 4+ C,H,0H —— + O>so
HO> B c2H5>O Ho”

5
Takum 00pa3om, cepHas KHUCIOTa B KOHIIE IIPOLECCa OKa3blBACTCS HEU3MEHEHHOM M MOKET
CHOBA BOMTH B PEAKLHIO CO CIUPTOM, T. €. OHA UTPAET POJIb KaTaJIN3aTopa.

Bo BTOpOIi (paze peakunu MOXKHO B34Th Apyroil cnupt. Torjga nomaydaercs cMeIaHHbIN YQUp:

CyHy—O CoHs .
+ HaS
HO CH3>O =

B o01em Buie peakiinio MOKHO IPEACTaBUTh CIAEAYIOIIUM 00pa3oM:

H, 50,
C,H.OH + CH,0H =—= CH,0C,H. + H,0
Llenv pabomwi: MOIYyYUTH ITUI-TPET-OYyTUIOBBIN AhUP TMyTéM  B3aMMOJCUCTBUS STHUIIOBOTO
CIHpTa C TPUMETWIKAPOWHOJIOM, ONPEACTHTh BBIXOJN M YHUCTOTY mpoaykra. CocTaBuUTh
MaTepHuanbHbIi Oananc. OnpenenuTb OKTaHOBOE YHUCIIO MOJyYEeHHOTO 3upa.
Peaxmugvl: STUIIOBBIN CIUPT, TPUMETUIKAPOWMHOJ, CepHasi KHUCIOTa, TUIPOKCHUIA HATpHUs,
HACBIIIIEHHBIN PacTBOP XJIOPUCTOTO KaIbITUsI, OE3BOHBIN XJIOPUCTHIN KATBITUH.
ObopyoosaHue: dNEKTPOIUINTKA, OaHs TIECUYaHasi, TepMoMeTp, Hacaaka /(nna-Crapka, oOpaTHBIN
XOJIONWIBHUK, MPSAMON XOJNOAWIBHUK, KPYTJOJOHHAs Kojiba, Hacajaka, ajloOHX, MPUEMHHKH,
JenuTeNnbHasi BOpOHKa, Aeduermarop.
IIposedenue onvima:
OTUI-TPeT-OyTUIIOBBIA 3(PUP TMOJIyJaroT Ha Ja0OpaTOPHOM  YCTAHOBKE, CXeMma KOTOpOM
npuBeneHa Ha pucyHke 1. B kpyrimogoHHy0 K010y, CHAOKEHHYIO MEIIAJIKOW, YCTaHABIMBAIOT
noBymKy Jluna-Crapka, 0OpaTHBIN XOJOAMIBHUK U HAJTUBAIOT 3THIIOBBIN criupT U1 TMK.
Jlanee, oCTOPOKHO, MpU MepeMENIMBaHUN J00aBISIOT KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY,
BHOCSAT «KHIIEJIKI» U CMECh OCTOPOYKHO KHIISTSIT.
HarpeBanue mpekpaiaroTr, KOrjaa KOJWYeCTBO BOJBI B JIOBYIIKE MEPECTaHET yBETUUYMBATHCS U
OyleT MNPUMEPHO paBHOE pPACUETHOMY 3HAYEHHUIO, OIPENEICHHOI0 MPEIBAPUTEIBHO IO

>$0.,, + CH,OH —>

YPaBHEHUIO PEaKIUU.
K comepxumomy KoOnObI MpU OXJIXKACHUU U
MepeMelIMBaHud  TMPWINBAIOT 3 H pacTBop

THJIPOKCUAA HATpHsl, HEPEeHOCAT B JICIUTENIbHYIO
BOPOHKY M IPOMBIBAIOT [0 ILEIOYHOM peakuuu
poMbIBHBIX BOJ. ITocie nob6apisror 15 M Bojbr u 12
MJI HAaChILIEHHOT'O PAacTBOpPa XJIOPUCTOTO KaJbLUsA U
MIPOMBIBAIOT /IO HEHTPAIBHOMN peakIiy 10 JaKMYCy.
[Tomy4deHHBIH MPOAYKT cymar Ge3BOJAHBIM XJIOPUIOM
Kajblug. PeakuMoHHyr0 Maccy, Iocie OTMBIBKU
NEPEHOCAT B TEPEroHHYd KOJOYy C BBICOKUM
nedaermatopoM, (uAbTpYs ee uepe3 OyMaKHBIN
cknaguaTelii  QuiabTp. Jlamee BexyT MEpPEroHKY,
otOupas ¢pakuuto, Kumsuyro 1o 75 °C.

[lo OoxOHUAaHMHM MEPErOHKM CHHUMAIOT I10Ka3aTellb
NPEJIOMJICHHUS,  ONPEAETSI0T  OKTaHOBOE  YHCIIO,
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CUHUTAIOT BBIXOO U COCTABJIAIOT MaTepI/Ia.IIBHblf/'I OanaHc mnmponecca.

Odopmienue pe3yIbTaTOB

1. Tlepen HawamoMm O3KCHEpUMEHTa HEO0OX0IUMO Pucynok 1. Cxema 1a60paTopHoit
3amucaTh BCE BO3MOXKHBIE MPOTEKAIOLIUE DPEAKIUU YCTAHOBKH:
(LIe1eBBIC H IOOOYHEIE). 1 — snexTporuTKa, 2 — 6ans, 3 —
2. Ilo ypaBHEHHIO IIEJIEBOM pEAKIMU PACCUUTATH KpYIUIO/IOHHAs K062, 4 — TepMoMeTp, 5 —
KOJIMYECTBO 3arpy’KaeMbIX PEaKTUBOB. nacaika Jnna-Crapka, 6 — Melanka, 7 —
3. 3anoIHUTh CICAYIONIYIO TaOIHILy: XOJIOTHITBHUK
IToxa3arens
MonexynspHas Temneparypa IInotHOCTB, | Macca,
KommnonenTt MPEIOMIICHHUS, 20
Macca KUNEHUS, Ty 1,20 Pa rp
4

4. CocTtaBuTh MaTepuaIbHbIi OanaHc omnbiTa (Tabn.1l), onmpenenuTs KOHBEPCUIO M30aMUIIOBOTO
CIUPTa U BBIXOJ LI€JIEBOTO 3pHUpa Ha 3arpy’KEHHBII U MpopearnpoBaBIINil CIIUPT.
Tabnuma 1 — MartepuanpHblif OanaHc onbITa

B3zsaro r % macc. [Tomydeno r % wmacc.

OTaHoI Karanu3ar, B TOM umcie:
TMK STHI-TPET-OYTHIIOBBIN 3(Up;
TMK;
9TaHOII;
BOJIa

U T.[I.

ITorepu

Bcero: Bcero:

Kpurepun oueHku:

CTyZIeHT TOJDKEH BBITIOJIHUTH JIEBATH paOOT JIAOOPATOPHBIX padoT:

6 cemecTp:

- makcumanbHO 10 OammoB — 3a MOJIHBIA, Pa3BEPHYTHIM OTBET HA IOCTABICHHBIC
BOIIPOCHI IIPU 3aIUTE OTUETA;

- MHUHUMaJIbHO 6 Oayuta — 3a HEMOJHBIM OTBET C JOIMYIICHHEM T'PyObIX OMMUOOK MpH
OTIPEJICIICHUH CYIIIHOCTH PACKPBIBAEMBIX MMOHATHIA, TCOPHIA, IBJICHHUN.

7 cemecTp:

- makcuMmanbHO 10 Oa/mioB — 3a MOJIHBIM, pa3BEPHYTHI OTBET HAa IOCTABICHHBIC
BOIPOCHI IIPU 3aIUTE OTUYETA;

- MUHMMaJbHO 6 Oayuta — 3a HEIOJIHBIM OTBET C JOMYIICHUEM TPYObIX OIMUOOK IpH
OTIPEJICIICHUH CYIIIHOCTH PACKPBIBAEMBIX MMOHATHIA, TCOPHIA, IBJICHHUN.
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MUHHCTEPCTBO HAyKH U BhICIIEro oOpazoBanusi Poccuiickoit dexepannu
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

KoMmnuiekT BOonmpocoB I KPYIJIbIX CTOJIOB
no pucrmiuinae 51.B.J1B.02.01 Xumus 1 TEXHOJIOTHsI OCHOBHOI'O OPraHUYECKOro U
He(TEXMMHUYECKOI0 CUHTE3A

Kpyrasiii cros Nel «Cpipbe Aj15 IPOLEecCOB 0CHOBHOI0 OPraHMYecKOro
U He(pTeXUuMHYECKOIr0 CHHTE3a»

[Tapadunsl, UX cBOWMCTBA U UCTOYHUKU. METO/IbI U TEXHOJIOTHS BbIIEIECHUS apauHOB
13 razoB U He(TAHBIX (pakiuil. [[puMeHeHne HU3MINX U BBICIINX NapapuHOB.

OneduHbl, X CBONCTBA, MpUMEHEHHE. MeTo bl MOoJydeHus ojdepuHOB. TeopeTnyeckue
U TEXHOJIOTHYECKHE OCHOBBI IpoOIlecca MUPOJU3a MPSIMOTOHHOTO OeH3uHa. [IpuHuunuanbHas
TEXHOJIOTHYECKasl cXxeMa Ipoliecca.

ApoMarudeckue  yrieBOJOpOIbl, HUX CBOICTBa, MPUMEHEHHE. HcTounuku
apOMaTUYEeCKUX YIJIEBOJOPOJOB. TeopeTHueckre U TEXHOJIOIMYECKHE OCHOBBI IIpoliecca
ruapoaeankunupoBanus ppakuun C6-C8 nupoauza npsMoroHHoro 0exsuna. [IpuHuunuansHas
TEXHOJIOTHYECKasl CXeMa Ipoliecca.

CuHre3-ra3 kak anbTepHaTuBa HedTH. [IpOMBINIEHHbIE METOJbI MOJYYEHUS CHHTE3-
raza. Cunrte3 yrineBojgoponoB mno @Oumepy-Tponmy. Xumus U TEOpeTHUYECKHE OCHOBBI
npouecca. TexHomorus npoiecca.

Kpyraslii ctoa Ne3 «I[Ipounecchl rugpaTanuu-aeruapaTamun»

lunparauus onedunoB. TeopeTnyeckue U TEXHOJOTHMUECKHE OCHOBBI Ipoliecca
TUApaTalun OyTHJICH-M300yTHUIICHCOIepKAIICH bpakuuu. Ha3nauenwne mporiecca.
[IpuHIHMNHaNbHAS TEXHOJIOTHYECKAs CXeMa Mpoiiecca.

Heruaparanusi cOoupTroB. TeopeTHUeckHe U TEXHOJOTMYECKHME OCHOBBI Ipolecca
Jeruapatanuu TpuMetuiakapOunona. [IpuHuunuansHas TeXHOJIOrMYecKas cxema rpoiiecca.

I'mpparanus okuceit  onepunoB. Ilpumenenme raukonei. Teopermyeckue u
TEXHOJIOTUYECKUE OCHOBBI IIpollecca TUIpaTallid OKUCH dTuieHa. [IpuHIunuanbHas
TEXHOJIOTHYEcKasi cxema mpoliecca.

Kpurepun ouenku:

3a ygactue B OJJHOM KPYTJIOM CTOJIE:

6 cemecTp:

Makcumanbsao 20 6ayutoB - 3a MOJHBIHN, pa3BEPHYTHIN OTBET Ha IMOCTABJICHHBIE BOTIPOCH B XOJIE
o0cyXIeHus;

MunumanbHo 12 OGamia - 3a HENOJHBI OTBET € JOMYyIIEHHMEM TIpyObIX OIIMOOK THpu
OTIpEIeNIEHUH CYLITHOCTH PACKPBIBAEMBIX MMOHATHH, TEOPHi, IBICHUMA.

7 cemectp:

Maxkcumanbsao 10 6ansioB - 3a MOJNHBIHN, pa3BepHYTHIN OTBET HA MOCTABJIEHHBIE BOIIPOCH! B X0/1€
00CyXIeHNUS;

MuHuManbHO 6 Gauta - 32 HENOJHBIA OTBET € JOMYLICHUEM I'pyObIX OIIMOOK MpU ONpeaAeIeHUH
CYILIHOCTH PACKPBIBAEMBIX MOHATHH, TEOPUH, SIBICHUI.
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MuHHCTEPCTBO HAyKH U BhIcIIero oopazoBanusi Poccuiickoit denepaunn
HwxHeKkaMCKUl XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA HCCIEN0BATEIbCKAN TEXHOJIOTNYECKUN YHUBEPCUTET
TexHonoruueckuii paxynbTeT

KonTtpoabHnas padora
nmo gucrmmuimae B1.B.JIB.02.01 XuMug ¥ TEXHOJOIWS OCHOBHOI'O OPraHHYECKOTO U
He(PTEXUMHUYECKOr0 CUHTE3A

6 cemecTp
TpeGoBanusi K BbINOJTHEHUIO M 0OPMIICHUIO
KOHTPOJIbHBIX 3a]aHUMH

BapuaHT KOHTpOJBHOTO 3alaHusl BBIOMpPAETCS B COOTBETCTBUU C TMOPSAIKOBBIM
HOMEPOM CTYJIEHTa B 00ILIEM CITUCKE.

Ilepen TeM Kak MPUCTYHNUTh K BBIIOJIHEHUIO KOHTPOJBHOTO 33JaHUS, CTYIEHT
JOJDKEH TpopadboTaTth peKoMeHayemyio auteparypy. KontponwsHas pabora odopmisiercs B
TeTpaau. Bompochl u OTBETHI TOJKHBI ObITH HAIMCAHbl B TOM MOPSI/IKE, B KOTOPOM OHHU CTOSIT B
3amaHuu. OTBeuyaThb Ha BOINPOCHI CIEAYyEeT KpaTKo, TOYHO, HcueprbiBaroule. [IponsBosibHbIE
COKpalieHusi He JomyckarTcs. ['paduueckuit martepuan (9CKH3 TEXHOJIOTUYECKOW CXEMBbI)
BBINIOJIHATh KapaHJalloM Ha MUJUIMMETPOBOl Oymare. B KOHIE KOHTpOJIbHOH  paboThI
MPUBOJUTCS CIHUCOK JINTEPATYpPHI.

Otger Ha Bomnpoc «TeopeTnueckne 0CHOBBI IIPOLECCA ....» JIOJKEH COAEPKATh:

. XMMHM3M M MEXaHM3M Ipoliecca (MPeACTaBUTh KaK IeJleBble, TaK U MOOOYHBIE
pEaKIMHU, XapaKTepHbIE Ul JAHHOTO IpoIiecca);
. poJib  TEpPMOJAMHAMUKM M KUHETHKM B  BbIOOpe YyCIOBHI  mporecca

(aprymeHTHpOBaTh BBIOOpP MapaMeTpoB IMpollecca W KaTalu3aropa JaHHOW TEXHOJIOTHH,
BIIMSIHUE TTApaMEeTPOB MpoIecca Ha CEIEKTUBHOCTb, YCIOBUS IPOTEKaHUs MOOOYHBIX PeaKiuii);

o MyTH TPOMBINIJICHHOTO MPUMEHEHHs] OCHOBHOTO U IMOOOYHBIX MPOIYKTOB
(TpuBeCTH ypaBHEHHS PEAKITUIA).

Otger Ha Bonpoc «TexHo10rHYecKHe OCHOBBI MPOLECea ....» JOJKEH COAepPKaTh:

o TpeOOBaHUS K HCXOJHOMY CHIPbIO;

o obocHOBaHHE BBIOOpa peakTopa (MO TEIUIOBOMY PEXHUMY, MO KOHCTPYKIMH B
3aBUCHUMOCTH OT HMCIIOJIb3YEMOI'0 KaTaau3aTropa, MPeICTaBUTh CBEICHUS O MaTepuaje peakTopa
Y aHTUKOPPO3UMHOM 3aIUTE);

o 3CKU3 TEXHOJOTHYECKOM CXEMbI C KpaTKUM OMHUCAaHHEM CO CChUIKAaMHU Ha HOMepa
M300paKEHHBIX aMmapaToB (BKJIIOYas TEXHOJIOTHIO OO0pabOTKM pPEakIUOHHOW Macchl U
BBIJICTICHUS] TOBAPHOTO MPOJIYKTA).

OtBer Ha Bompoc «TeXHHKO-IKOHOMHYECKasi OLEHKA Impouecca ....» JOJDKEH
COJIePKATh:

L4 AOCTYIIHOCTB, CTOUMOCTb UCXOJHOI'O ChIPbSI;

L4 XapaKTCpUCTUKAa HUCXOAHOTO ChIpbd HU HIPOAYKTOB C NO3ULMH  TEXHUKH
0€30I1aCHOCTH U OXpPaHbI OKP}’)KaIOH_Ieﬁ CpCabIl;

L4 TCXHHUKO-3KOHOMHWYCCKHUC ITIOKA3aTCIIN ITPOLICCCa (KOHBepCI/IH, CeHeKTI/IBHOCTB);

L4 Y3KHUC€ MCECTa JJAaHHOM TEXHOJIOTHH (CJ'IO)KHOCTL arrapaTrypHoro 0(1)0pMJ'IeHI/I$I

TEXHOJIOTUYECKOM CXCMbI, HaJIUYUC PCUOUKIIOB, MHOFOCTaHHﬁHOCTB, KCCTKOCTh pECKHUMaA,
3aTpaThl BCIIOMOTATCJIbHBIX BEIICCTB, HeO6XO,Z[I/IMOCTB nepepa60TI<H MOOOYHBIX HpO,ZLYKTOB).

Pexomennyemas jureparypa
1. Tumogeer B.C. [IIpuHUMIIBI TEXHOJOTHHM OCHOBHOI'O  OpPraHUYECKOIO0 U
He(dTexuMHuuecKoro cuHTe3a: Yueb. mocodue ans By3oB/ B.C. Tumodees, JI.A. CepadumoB. —
2-e u3a., nepepad. — M.: Beicur. mk., 2003. — 536 c.: ui.

26



2. JleGeneB H.H. Xumus 1 TEXHOJOTHSI OPraHUYECKOTO M HPTEXUMUYECKOTO CHHTE3a. —
3-e m3a. — M.: Xumus, 1981. — 608 c.

3. Apnenscon C.B., Bumnskosa T.I1., [laymkun .M. TexHonorus HeTeXUMHUECKOTO
cuHTe3a: Yueb. s By30B. — 2-¢ u3ll. — M.: Xumus, 1985. — 608 c.

KoHTpoJibHBbIEe BONIPOCHI
JlaiiTe XxapakTepUCTUKY MpOLECCa MOIY4YEHUS BELECTBA I10 CIEAYIOIIUM BOIIPOCAM:
- TEOPETUYECKUE OCHOBBI ITPOLIECCA;
- TEXHOJIOTUYECKHE OCHOBBI ITPOLIECCa;
- TEXHUKO-3KOHOMHUYECKAs OLIEHKa Mpolecca.
Hwuxe npeacraBieH CIMCOK BEIIECTB.
OTUIOBBINA CIUPT NPAMOU TUIpaTaluel ITHIIEHA
N3onponuiGeH30 alKuIupoBaHueM OeH3071a TPOMHICHOM
Crupon aeruapupoBaHueM 3TUI0eH3051a
0-METUJICTUPOJT IETHIPUPOBAHNEM H30IPONHIOEH30I1a
N3onpen neruapupoBaHueM H30TEHTaHA
deHoJ pas3sioKEeHUEM T'HAPONEPEKCH U30TTPONMIOeH301a
XmopodopM XJIOpUPOBAHUEM METaHa
1,2-muXJI0pATaH XJIOPUPOBAHUEM ITHIICHA
dopmaibIeTU ] OKUCITUTENBHBIM ICTUAPUPOBAHUEM METaHOJIA
. 'mnponepexucry N30MponuIdeH301a OKUCIEHUEM H30MPONMIOeH301a
. HutpoGen3on HutpoBanuem OeHzoj1a
. [IponuneHrmKoIb rugpaTaeil OKUCH MpOoNuieHa
. Burunxnopua ruipoxiopupoBaHUEM alleTUIeHa
. AtteranpAeru TuaApaTalyen aleTuieHa
. Meranon u3 cuHTE3-Ta3a
. I30nponuIioBsIil CIUPT NPAMOU TUApaTalMed IpOHuiIeHa
. AlleTanbJerug U3 dTUIJIEHA
. BunnianeraT u3 3TUiI€Ha U YKCYCHOM KHCIIOTBI
. I3o0ytriien n3omepuzanueit Oyruiiena-1
. TepedraneBas Kuciota OKUCICHUEM IM-KCUJIOJIA
. DTritanerar stepuuKameii 3TaHoJa YKCYCHON KUCITOTOM
. OTunbeH3011 aNKIWINpOoBaHUEM OeH30J1a 3TUIICHOM
. I3omeHTan nzomepusanyen H-eHTaHa
. I'unponepexucs 3TUIOEH30J1a OKUCIICHUEM ATHIIOEH30J1a
. Okuch nponuiieHa 3MOKCUIUPOBAHUEM MPOTHIIEHA THIPONIEPEKUCHIO ATHIIOEH30I1a
. MOHOATUJIEHTJIMKOJIb TUAPATALMEN OKUCH ITUIICHA

CoNoORrLdE

NRNNNNNNNRPREPRRRRERRR R
OO BRWNRFPOOWOMNOUTOMAWNREO

7 cemecTp
Koutponenass pabota odopmisiercs B Terpagu. OTBETbl Ha BOIPOCHI, ypaBHEHHS
peaxiuii 3aMuCchIBAIOTCS MOJHOCTHIO. [IpON3BOJIBLHBIE COKpAIIEHUsI HE TOMYCKAIOTCS, TaOJIMIIbI
U PpUCYHKH OQOPMISIOTCS B COOTBETCTBHM C TpPEOOBAHUAMH, MPEABIBIIEMBIMH K
opopmienuto. [lo Bcem BapumaHTaMm JOJKHBI OBITh MPHUBEACHBI YPABHEHHS] XHUMHYECKHUX
peakiuii U cBeAeHus o0 HX MexaHu3Me. B KOHIE KOHTPOJBHOM pabOThl MPUBOIUTCS

CIIMCOK JIMTCPATYPBHI.
Homepa BapuaHTOB KOHTPOJILHBIX padoT

Ne Ne Bonpocos Ne Ne Bonpocos
BapuanTa Yacrs | Yacts |1 BapuanTa Yacts | Yacts |1
1 1 16 16 16 1
2 2 17 17 17 2
3 3 18 18 18 3
4 4 19 19 19 4
5 5 20 20 20 5
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6 6 21 21 21 6
7 7 22 22 22 7
8 8 23 23 23 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 28 28 28 13
14 14 29 29 29 14
15 15 30 30 30 15

Yacrs |
1. XT kak Hay4yHas OCHOBAa XHMHYECKOro mpom3BojacTBa. OObekT m mpomecchl XT.
[Tonpasznensr XT.

2. OcHOBHBIC HamNpaBJICHUS Pa3BUTHS X 1.

Haimite ompenenenue moustuss XTII. Craguu XTII. YUto Ha3pIiBaeTCsl TEXHOJIOTUYECKUM

PEXUMOM U IapaMeTpaMu 3TOro pexuma?

Cymmapnas ckopocth XTII.

[To xkakuM npuHIUIIAM KJIaCCUPUIIUPYIOTCS peaKIuu, Jexamue B ocHoBe X TI1?

PaBnoBecue B XTII. Kakue pakTopsl BIUSAIOT Ha CKOPOCTh XUMHUUYECKOHN peakinn?

Kakue mnponeccsl HasbiBaoTcsd ruapoMexanuueckuM? IlpuBeaure mnpumepsl. Hx

anmnapatypHoe oopMIIeHHE.

Kaxkwue nmporiecchl Ha3pIBalOTCSA TEIIOBBIMU? AnmnapaTypa JUisl UX NpOBEICHUS.

Kaxo#i ammapar Ha3piBaeTcs xumudeckuM peaktopom? IlpuBemurte kimaccudukaimio

XMUMHUYECKUX PEaKTOPOB.

10. Yem oTIHMYAIOTCA HEMPEPHIBHBIE TPOIECCHl OT IMEPUOJUYSCKUX, H B YeM UX
npeuMyIecTna’?

11. Kak u3MeHsI0TCS KOHLIEHTpAlMsl peareHToB, CKOPOCTh M ABMXKYILAs cuja Ipolecca B
peakTopax HEMPEPHIBHOTO ACHCTBUS PA3IMYHOTO TUMA?

12. Xumuyeckuil peakTop U €ro KOHCTPYKTUBHBIE 0COOCHHOCTH.

13. TIpoMBIIIICHHBIN KaTadu3 U KIacCU(PUKAIIHS KaTaTUTHICCKUX MPOIIECCOB.

14. Cragmm XUMHYECKOU peaKIuu Ha TOBEPXHOCTH KaTaIM3aTopa.

15. [lepeuncnnte OCHOBHBIE TEXHOJOTHYECKHE XapaKTEPUCTHUKU TBEPHAbIX KaTalH3aTOPOB U
pacKpoMTe UX COJIEepKAHUE.

16. I[IpuBeauTe JOCTOMHCTBA U HEJOCTATKU KOHTAKTHBIX alllapaToB pa3IMYHOrO THIIA.

17. Tloka3arenu pabOTHl KOHTAKTHOTO armapara.

18. Yto Takoe XTC? OOmue npu3HaKu.

19. Bujbl XUMUKO-TEXHOJIOTMUYECKUX CBSI3EH.

20. llenb 1 OCHOBHBIE ATAIbI MOJAECTUPOBAHUS XUMHUUECKOT'O MPOU3BO/ICTBA.

21. Opranuzanus XUMHKO-TEXHOJIOTUYECKOTO Mpoliecca.

22. JlaiiTe ompeeneHue MOHITHIM: ChIpbE, MOIYMPOAYKT, MOOOUHBIN NpoayKT. [IpuBenure
KIIACCU(UKAIIUIO PECYPCOB XUMUUYECKOTO CHIPBS.

23. Ceipbe U OCHOBHbBIE HAMpPaBIIECHUS €r0 PAllMOHATIHLHOTO UCTIOIB30BaHMUS.

24. I3 Kakux OCHOBHBIX OTNEpaluii COCTOUT TMOATOTOBKA XHUMHYECKOT'O CBIPbS K
nepepaboTke?

25. VkaxuTe OCHOBHbIC HAIPABIICHUS UCIOJIb30BAaHUS BOJAbI B XUMUYECKOM MPOU3BOJICTBE.
[IpuBenute npumepsl. [lepeuncnure OCHOBHBIE ONEepaliyi NOATOTOBKH TEXHOJIOTUYECKOU

w

No gk

© o

BOJEI.
26. Kakwue BHUObBI OHCPIrun, U C Kakol IIeJIbIO HCIIOJIB3YKOTCA B XHMHUYECKOH
HpOMLII_HJ'ICHHOCTI/I?

27. Tlosicuure TepMuH "0e30TXx0aHas TexHonorus". Ilpuseante npumepsl.

28. OcHOBHBIE HaIlpaBJICHUS OXpaHbl OMOCPEPHI, UX peannu3anus Ha MPaKTHKeE.
29. OuncTKa IPOMBIIUIEHHBIX TA30BBIX BHIOPOCOB. MeTOAbI M IPUMEPHI.

30. IleonuThl B KaTaause.
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Yacrs I

[lepeuncnure 0OCHOBHbBIE 0COOEHHOCTH TEXHOJOTUH OPraHUYECKOTO0 CUHTE3A.

OCHOBHOM OpraHUYECKUI CUHTE3 U TEHAECHLUHU €r0 pa3BUTHS

OxapaxTepusyiiTe aleTuieH Kak xumudyeckoe cbipbe it OOC.

[IpoMbllIEHHBIE METOIBI TPOU3BOACTBA ALETUIICHA.

OU3NKO-XMMHUYECKHNE OCHOBBI KApOUITHOTO METO/1a IPOU3BO/ICTBA AllETHIICHA.

TexHonoruyeckass cxema TNPOHM3BOJCTBA aleTwieHa u3 KapOupa kKanpuusa. OCHOBHOE

000pyI0BaHKE.

7. ®U3MKO-XMMHYECKHE OCHOBBI IIPOLIECCA BHICOKOTEMIIEPATYPHOTO UPOJIN3a AJIKAHOB.

8. [puHIHMMIHUATBHAS CXeMa OKUCIUTEIHLHOTO TUposr3a MeTana. OCHOBHOE 000pyIOBaHUE.

9. Ilpon3BOACTBO aleTHIIEHA YIEKTPOKPEKNHIOM METaHa.

10. TexHOJOTHYECKHE CBOWCTBA, MPUMEHEHUE M TEXHOJOTHYECKHE METOJBI IMPOHM3BOJICTBA
YKCYCHOM KHCIIOTBI U YKCYCHOT'O aHTHpUIA.

11. IIpou3BOACTBO YKCYCHON KHCIOTHI OKHUCICHHEM alleTalbpleruja. 1exXHOoJIornuecKas
cxema.

12. Tlepeuncnute OCHOBHBIE TMPOMBIIUICHHBIE CHHTE3bl HA OCHOBE CHHTE3-Ta3a M OKCHIA
yraeponaa (IT).

13. TexHoJOTHYECKHE CBOWCTBA M (PU3UKO-XMMHUYECKHE OCHOBBI CHHTE3a METAHOJIA.

14. TexHonormyeckue CBOMCTBA U MEPCIEKTUBBI Pa3BUTHSI IPOU3BOJICTBA METAHOJIA.

15. TexHonormyeckue cBOMCTBA U MPOMBIIIIEHHbIE CIIOCOOBI POU3BOJICTBA ATAHOJA.

16. [Ipowm3BOACTBO TaHOJIA IPSIMOW THApPATAIIMCH dTUIICHA.

17. OObsicHUTEe TpeuMyllecTBa METOJa MNPSAMOM TuApaTaly STHJIEHA Iepes] METOJ0M
CEepHOKUCIIOTHON THpaTalliy B MPOU3BOJICTBE CUHTETUYECKOTO ATaHOJIA.

18. TIpon3BoACTBO 3TAaHOJA TUAPOIUIOM JIPEBECHUHBI.

19. U3 kakux cTaauii COCTOUT T'MAPOJU3HOE MPOU3BOJACTBO ATAHOJA U YeM KaTalIU3UpyeTcs
Kaxgass ctagusa?

20. Bericmme KupHbIE KUCIOTHI. TEXHOJOTUYECKHUE CBOMCTBA M IPUMEHEHHUE.

21. IIpou3BOJCTBO BBHICIIMX KUPHBIX KUCIOT. TexXHOIOTHYECKas CXeMa.

22. TIpou3BOJICTBO BBICIIKX KUPHBIX CIUPTOB. TexHOMOTHYECKas CXeMa.

23. Yto oOmiero B XMMHU3ME IOJYYEHHUS BBICIIMX XUPHBIX KHCIOT M BBICIIUX >KUPHBIX
CIUPTOB OKHUCIICHHEM alIKaHOB?

24. TexHolOTHYECKHUE CBOMCTBA, MPUMEHEHUE U IPOMBIILICHHBIE METOJbI MPOU3BOACTBA
MOJIMMEPU3ALMOHHBIX MOHOMEPOB Ha npumepe 1,3-Oyraarena u u3onpeHa.

25. IIpousBojactBo 1,3-Oyraguena nerupupoBaHreM H-OyTaHa.

26. IIpou3BoaCTBO M30IPEHA KOHASHC CAIMEH N300y THIICHA C POPMAITBIETHIOM.

27. Ceipbe U IPOMBIILIEHHBIE METOIbI IPOU3BOJICTBA CTUPOJIA.

28. IIpou3BOJCTBO CTHPOJIA JETUAPUPOBAHUEM ITUIOCH30IA.

29. PaccMoTpuTe BO3MOKHBIE CIOCOOBI MPOM3BOACTBA KalpojakTamMa M3 Pa3iIndyHOTo
CBIPBAL.

30. CrpykTypHas cxema MpOHU3BOJICTBA KalpojakTama u3 OeH30J1a Yyepe3 UKIOTeKCaH.

ourwWNE

Kpurepun oueHku:

CTyZAeHT 0JIKEH BBIIIOJIHUTH JIBE KOHTPOJIbHbIE PAOOTHI:

6 cemecTp:

- makcuMaiabHO 20 OamoB — 3a MOJIHBIM, pa3BEpHYTHIM OTBET Ha IOCTABIICHHBIE
BOIIPOCHI IIPH 3aILUTE OTYETA;

- MUHUMaJbHO 12 Gaya — 3a HEMOJIHBIA OTBET C JOMYLIEHHEM IpyObIX OLIMOOK MpHU
OTIPEJEIIEHNH CYIIIHOCTH PACKPBIBAEMBIX MIOHATHH, TEOPUH, SABICHUI.

7 cemecTp:

- makcuMaiabHO 10 OamnoB — 3a MONHBIM, pa3BEpHYTHI OTBET Ha IOCTAaBIICHHBIE
BOIIPOCHI IIPU 3aILUTE OTUETA;
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- MUHMMaJbHO 6 Oajuta — 3a HEIMOJIHBI OTBET C JOMYIIEHHEM TPYObIX OIIMOOK IMpH
OIPENEIIEHUHN CYIIIHOCTH PACKPBIBAEMBIX TOHATUI, TEOPUU, SIBJICHUM.
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