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1. KOMHeTeHHHI/l U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-1 Cnocoben aHanM3UpoOBaTb M HUHTEPIPETHPOBATH PE3YIbTATHl XHUMHUYECKHX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
9KCHEPUMEHT, BKIIIOUYasi CUHTE3, aHAJIN3, U3yUYCHHE CTPYKTYphl M CBOWCTB BELIECTB U MaT€pHUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

VK-8 CriocobeH co3aBaTh U MOAJEPKHUBATH OE30I1aCHBIE YCIOBUS )KU3HEACSITEIbHOCTH B
Pa3IMYHBIX CpeAax s COXpAaHEHHs MPUPOIHOMN cpeasl M 00ecreueHs] YCTOMUYMBOTO pa3BUTHA
o01iecTBa.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK 1.1 Cuctematusupyer U aHaIU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJII01eHU, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEILIECTB U MAaTEPUAJIOB.

NOIIK 1.2 IlpennaraeT UHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUYECKUX OCHOB TPAULMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKIF0UEHHs U BBIBOJIBI I10 Pe3yJIbTaTaM aHaIM3a JIUTepaTypPHbIX
JTAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHUECKUX PAOOT XUMHUYECKOM
HalpaBJIEHHOCTH.

HOIIK 2.1 PaGotaeT ¢ XMMHYECKMMH BEIIECTBAMU C COOJIIOJICHHEM HOPM TEXHUKH
0€30I1aCHOCTH.

NOIIK 2.2 [TpoBOAUT CUHTE3 BEIIECTB U MaTEPUAJIOB Pa3HOM MPUPO/IBI C UCTIOIb30BAHUEM
UMEIOIUXCS METO/IUK.

NOIIK 2.3 TIpoBOoauT cTaHAapTHbIE ONEpaluu JUIsl ONPENENIEHUsS XHMHUYECKOro U
(a30BOro cocTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK 2.4 [IpoBoauUT Hccae10BaHUs CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIOJIb30BAHUEM
CepUITHOr0 HAy4HOT0 000pYy10BaHHUS.

NVYK 8.1 BpisBaseT BO3MOXKHBIE yTpo3bl JUISl KU3HU M 3[0POBbS B IOBCEIHEBHOU U
npoeCCHOHATBHON JKU3HM B YCIOBHMAX YPE3BBIYAMHBIX CHTyallud B pa3IMYHBIX Cpelax
(mpupoHOH, IUPPOBOI, COLIMATLHOM, ICTETUUECKOI).

NVYK 8.2 IlpeanpuHuMaer HEOOXOAUMbIE AEHUCTBHS MO oOecneyeHHIo 0e30MacHOCTH
KU3HEJEATEIIbHOCTH B PA3JINYHBIX cpeax (MIpUpPOAHOH, HH(POBOM, COMANBHOMN, 3CTETHUECKOH ),
a TaK)KE B YCIIOBUSX UYPE3BbIYAHBIX CUTYalLlUN.

2. OuleHOYHbIE MAaTePUAJIBI TEKYIEr0 KOHTPOJISI 1 KPUTEPHHU OlleHUBAHUS
2. OuleHOYHbIE MaTePHAJIbI TEKYIEro KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DJeMEeHTHI TEKYIIEero KOHTPOJIS:

— xomokBuym: MOIIK 1.1., UOIIK 1.2., UOIIK 1.3;

— pedepat: MOIIK 1.1., UOIIK 1.2., UOIIK 1.3, YK 8.1., UYK 8.2;

— oT4eThl 1o JaboparopHeiM padoram: MOIIK 2.1, MOIIK 2.2. NUOIIK 2.3, UOIIK 2.4

Koanoxksuym (MOIIK 1.1., UOIIK 1.2., UOIIK 1.3)

1. MopenupoBaHie XHMHKO-TEXHOJOTHUECKUX TMpoIrieccoB. [IpuMeHeHue Teopuu
Mo100Ust B XUMHYECKON TEXHOJIOTHUH.

2. Lemp w anroputM pacyera TEIUIOOOMEHHBIX —ammaparoB (Ha TpuMepe
KOXKyXOTpYyO4aToro TemiooOMeHHHKA).

3. 3a CKOJIbKO BpeMEHH U3MEHHTCS YPOBEHB JKUAKOCTH B MEPHUKE (LIMIIMHAPUICCKOM
cocyze) nuameTpom 1,2 MeTpa, JuameTp CIMBHOTO OTBEPCTHsI BHU3Y MepHHKa 19 MM, BbIcOTa
cToJifa )KUJAKOCTH HavalbHas 2 MeTpa, koneuHas 0,36 metpa. Koaddunuent pacxona 0,6.



4, Ornpenenutbh HEOOXOIUMYIO TTOBEPXHOCTh TPOTUBOTOYHOTO TETUIOOOMEHHHUKA JIJISt
HarpeBaHusi MUHepaibHOTO Macima oT Ttemmeparypsl t1i= 20 °C mo t= 130 °C. Harpes
OCYIIECTBIISECTCSI OPraHMYECKUM TEIUIOHOCUTEIEM, UMEIOIIIUM HavyallbHY10 Temmepatypy 150 °C.
Pacxoner xkuakocreir Gi = 3500 kr/g (munepanmsHoe Macio) u Gz = 8000 xr/u pacxon
TEIJIOHOCHUTENSA.  TeIIOeMKOCTh  MHHepajdbHOTOo Macina coctaBimsier 1600  Jhx/(kr K),
TerioeMKocTh TerioHocutenst — 1700 Ix/(kr-K). Koadpdumument temnonepenaun K = 139,5
Br/(M%*K).

S. OnpenenuTs KOJUYECTBO MOIYYEHHBIX MPOAYKTOB (B KI/4) U JIEHCTBUTENBHOE
YHCIIO TapesIOK B PEKTU(DUKAIIMOHHOM KOJIOHHE JIJIsl MOJIYyYeHUS YKCYCHOM KHCIIOTBI U3 €€ CMECH C
Boji0i. Pacxonm cmecu paBen 4500 kr/4. Ucxonnas cmech conepxkut 40 % (mac.), muctimist 72,9
% (mac.) Bozbl, a KyOoBbIil ocTaTok 98,5 % (Mac.) yKCyCHOM KHCIIOTHI; (uierMoBoe uucio R =2,3;
K03 uumeHT nosezHoro Aeiicteus rapenku 80 %.

6. Paccuutate Mb s monmydenuss 3725 kr/d u300yTWIICEHa JeruapaTanuei
M300yTHJIOBOTO CIIUPTA, 3HAs: YACTOTA NMpoaykTa 99,5 % mac., MOJIbHasE KOHBEPCHUS CHOUPTA I10
peakuu 65 % (MOOOYHBIMU PEaKIUSIMH MpeHeOpeyb), CoAepKaHUE BOJIBI B YIIIEBOJAOPOJaX Ha
BBIXOJIE U3 cenaparopa 5 % mac., pacTBOpUMOCTh crivpta B Bojae 7,0 % mac., pacTBOPUMOCTBIO
n300yTuieHa B Bojie npeHedpeub. Conepxanune HK B ky6oBom ocratke 0,1 % mac. Conepxkanue
BOIbI B chiphe 1,0 % mac.

Kpurepun onenuBanus:

Pe3ynbraThl  KOJUIOKBUYMa  OINpPEICNAIOTCS  OLEHKAMHM  «OTJIMYHO»,  «XOpOILOY,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHOY.

O1eHKa «OTIMYHOY» BBICTABIISETCS, €CIIU AaHbl IPAaBUIIbHBIE OTBETHI HA BCE TEOPETHUECKUE
BOIIPOCHI U BCE 33/1a4U pELICHBI O€3 OLINOOK.

O1eHKa «XOpOIL0» BBICTABIISETCS, €CIIU JOMYILIEHO He OoJjiee 0JHON OIMOKH IpU OTBETE
Ha TEOPETUYECKUE BONPOCH! WK PEILICHUU 3ajay.

O1eHka «yJOBJIETBOPUTEIIBHO» BBICTABIIAETCS, €CIIM JONMYLIEHO He 0ojee JBYX OMIMOOK
IIPU OTBETE HAa TEOPETUUECKHUE BOIPOCH] WM PEIICHUH 3a/1au.

OreHka «HEYyJIOBIETBOPUTEIBHO» BBICTABIIACTCS, €CIM AOMYLIEHO 0ojee BYX OMIMOOK
IIPU OTBETE HAa TEOPETUUECKHUE BOIPOCH] WIIM PEIICHUH 3a/1au.



Pegepat (MOIIK 1.1., MOIIK 1.2., UOIIK 1.3, UYVK 8.1., UYK 8.2)
Hanmcats pedepat Ha BEIOpaHHYIO TEMY.
Ilepeuens Tem pedepaTos:
1. Cmoco6bl nHTEHCH(UKALIUH TTPOIIEcca TEII000MEeHa B KOXKYXOTpyOUaThix
TEIIO0OMEHHBIX araparax;
CoBpemennbie nHCTpyMeHTbI CAIIP;
OCO0eHHOCTH TEXHOJIOIMUYECKOI0 pacyeTa KOJOHHBIX anlaparos;
Paznuuus moneneit PUC u PUB, kpurepun ux npuMeHeHus,
Tumnbl 1 0cOOEHHOCTH KOHTAKTHBIX YCTPONCTB MacCOOOMEHHBIX alaparos,;
Twurbl, KOHCTPYKIIMU M OCOOCHHOCTH IPUMEHEHUS TeIII000MEHHOTO 000PYA0BaHMUS,
Pacuer TennooOMeHHOro 060py0BaHMsI Ha IIPUMEPE KOKYXOTpyOUuaToro
TEI1000MEHHUKA (11€J1b, AITOPUTM, BAPUAHTHI pacueTa);
8. IIpou3BOACTBO a30THOW KHCIIOTHI;
N r.n.

Noakown

Kpurepuu onienuBanus:

Pe3ynbraTel HamucaHus pedepara ONPENENIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

O1eHka «OTJIMYHO» BBICTABISETCA, €CIM TeMa pedepara pacKkphliTa MOJHOCTBIO, 00beM
pedepara ne menee 20 cTpaHUIl U CTENIEHb OPUTHHAIBLHOCTH HE MeHee 75 %o.

O1eHKa «XOpOILI0» BBICTABIISIETCS, €CIIU TeMa pedepaTa pacKpbITa He NOJHOCTbIO, 00beM
pedepara ne menee 20 cTpaHUIl U CTENIEHb OPUTHHAIBLHOCTH HE MeHee 75 %o.

OrneHka «yJOBJIETBOPUTEIIHO» BBICTABIIAETCS, €CIM Tema pedepara packpbita He
MOJTHOCTBIO, 00BeM pedepaTta MeHee 20 CTpaHMII U CTENICHh OPUTHHAIBHOCTH He MeHee 75 %.

OI_IGHKa CKHCYOOBJICTBOPHUTCIIbHO» BBICTABJIACTCA, CCJIUW CTCIICHb OPUTMHAJIbBHOCTH MCHCC
75 %.

Oruer no Ja6oparopHoii padore (MOIIK 2.1, MOTIIK 2.2. MOIIK 2.3, UOIIK 2.4)
Beimonautes nmabopatopayio pabory «Ilomydenune KCl u3 cunbBunuTa» M paspaborarb
OTHYET 110 JTabopaTopHOU padoTe. B oT4eT BKIIFOUNTE:

1. Xopx BbIOTHEHUS,

2. MarepuanbHbli 0ananc 1a00paTOPHOTO OIBITA;

3. Ha ocHOBaHMU TEOpPETHUECKHUX JMJAHHBIX U PE3yJbTaTOB JabOpaTOpHON paboTHI
pa3paboTaTh TEXHOJIOTHYECKYIO CXEMy Ipolecca W MaTepualbHBIA OamaHc IS
nosiyuenust 10 000 roun/ron KCl u3 cunbBHHNTA;

4. 3amuTUTH OTYET.

Kpurepun onenuBanus:

PesynpraTel 3ammThl  OTYETAa ONPEHCIAIOTCS OLEHKAMU «OTJIUYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHOY.

O1eHKa «OTIAMYHOY» BBICTABIISETCS, €CIM OTUET MOJHBIN, pa3paboTaHHas TEXHOJIOTHUECKas
CXeMa MPOMBIIUIEHHOTO TMpoliecca BepHas M JIOTMYHAs, MaTepHalibHbIN OanaHc j1abopaTopHOi
CTaJInY U MPOMBILIIEHHOT'0 IIpoLiecca BEpEH. [laHbl BEpHbIE OTBETHI Ha AOIOJHUTEIBHBIE BOIIPOCHI
IIPU 3aILUTE OTYETA.

O1eHKa «XOpOILI0» BBICTABIISIETCS, €CIIU JAOMYIICHO He 0oJiee OHOM OMIMOKH MPH OTBETE
Ha JIONIOJTHUTENIbHbIE BOIIPOCHI, OTYET IMOJIHBIM, OJIHAKO TEXHOJIOTMYECKasi cXxeMa pa3paboTaHa C
HE MPUHLIUITHAIEHBIMYU JIOTHYECKUMH OMIMOKAaMH UM MaTepualIbHBINA OajaHC HE TOYEH.

OneHka «yJ0BJIETBOPUTENBHOY» BBICTABIISIETCS, €CIIM OTYET HE MOJHBINA, TEXHOJIOTHYECKast
cxema paszpaboTaHa C TPUHIUNHAIBHBIMHM OIIMOKaMH, MaTepHalIbHBIA OajlaHC Ipolecca He
pa3paboTaH WK HE BEPEH.

OrneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM HE pa3paboTaH OT4YeT WU
TEXHOJIOTMYecKas cxema.



3. OueHoYHbIe MaTePHAJIbI UTOTOBOT0 KOHTPOJIs (IPOMEKYTOYHOM ATTEeCTAIUM) H
KPUTEPHUHU OLlEHUBAHUS

DK3aMEeHAI[MOHHBIN OUJIET COCTOUT U3 TPEX YacTeH.

IlepBas yactb coumepxut oguH Bompoc, nposepsitouii MOIIK 1.1 Oteer Ha Bompoc
NepBOM YacTH JaeTcs B pa3BEpHYTOM popme.

Bropast wacte conepxut oaus Bonpoc, nposepstomuiit MOIIK 1.1, MOIIK 1.2., UOIIK 1.3
1 0)OPMIICHHBII B BUJe MPaKTUYECKOM 3a1auu. OTBETHI Ha BOIPOC BTOPOM YacTH Mperoaaraet
pelleHue 3a1a4u.

Tperbst yacTb comepkUT 0uH Bonpoc, nposepsiromux MOIIK 1.1, MOIIK 1.2., MOTIK 1.3
1 0()OpMIICHHBIN B BHJIE MPAKTHUECKON 3a1auu. OTBETHI Ha BOIIPOC TPEThEN YaCTH MPEIoIaraet
pelIeHHe 3aauH.

[lepeueHpb TEOPETUUECKUX BOIIPOCOB:

1. PacmmudpoBka mapok cranu B coorBerctBuu ¢ ['OCT. Kakue Buabl cTaym OBIBAIOT.
[TpuBectu no 1 mpumepy MpoLEccoB, I'/i€ UCIOIb3YIOTCS KapOIIPOYHbIE, KOPPO3UOHHOCTOMKUE,
HU3KOJIETUPOBAHHBIN YIJIEPOIUCTHI CTAIIH.

2. OCHOBHBIC NPUHIUIBI XUMUYECKOH TexHojoruu. Yro oznavator. [IpuBectn mo 1-2
IIpUMEPY Mep IPH UCHOIb30BAHUM KAaXA0TO U3 TPUHIUIIOB.

3. Buasl rpadpuuecknx mogeneit XTC, OTIIMYHS U 7151 YETO UCTIOIB3YIOTCA.

[Ipumepsl 3anau:

1. B peakTope npoTekaeT peakius BToporo nopsaka 2A—R ¢ koHcTaHTOH cKOpocTH
2,8:10"r n/(monp-c). HauanpHas KOHIEHTparus BemecTBa A Ha BXoje B peakTop pasHa 0,85
MOJIB/JI, cTeneHb npeBpamieHus Bemectsa A 0,90. Onpenenure, Kakoe KOJIMYECTBO BellecTBa A
MOHO niepepabortats B PUC o6bemom 2 M3 1 B PUB 06Bemom 0,6 M°.

2. Onpenenuts MOTEpHU TEIJIa U TEMIEPATypy BHYTPEHHEH CTEHKH M€Y TOJIIUHON
0 = 0,5 m. Temnepatypa ra3oB B neuu t = 900 °C, remrieparypa okpykaroiero Bo3ayxa ts = 20
°C, K03 DHUIUEHT TEILIOOTAAYH TIEYHbIX ra30B or = 30 B1/(M?'K), cpeiHss TEIIOmpOBOIHOCT
creaku A = 1,8 B1/(Mm'K), koo puumeHT TemnooTnaun oT CTEHKH K OKpY’Karomen cpene o = 8
Bt/(M*K).

3. Paccuntars MaTepuanbHbIil 6aaHC O MPUHIUMIHATIBHON TEXHOJIOTUYECKOM cXeMe,
MpEe/ICTaBICHHON Ha pucyHke 1.
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Pucynoxk 1 — [IpuHuunuanbHas TEXHOJIOTHYECKas: CXeMa XUMUKO-TEXHOJIOTMUECKOT 0 Ipolecca

Kpurepun onenuBanus:

PesynpTaTel  3K3aMEHa  ONPENEIAIOTCA  OLGHKAMHM  «OTJIMYHO»,  «XOPOLIO»,
«YZAOBJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

OneHka «OTJIIMYHO» BBICTABJISIETCS, €CIM HAa TEOPETHMUECKUH BOMIPOC JaH pa3BEPHYTHIN
OTBET U BCE 3aJ]audl PelIeHbl 03 OINOO0K.



OneHKa «XOpOII0» BBICTABIISETCS, €CIM HAa TEOPETHUYECKUIT BOIPOC HE JaH pa3BepHYTHIN
OTBET U BCE 33/1a4M pelIeHb! 0e3 OmuOOoK.

OLeHKa «yIOBICTBOPHUTEIBHO» BBICTABIISICTCS, €CJIM HAa TEOPETHYECKHH BOINPOC aH
Pa3BEpPHYTHI OTBET, HO P PEIICHUHU 00EUX 3214 JOMYILIEHBI OIIUOKH.

O1LeHKa «HEYI0BICTBOPUTEIBHOY» BBICTABIISICTCS, €CIIM HA TEOPETUUECKUI BOIIPOC HE JIaH
Pa3BEpPHYTHI OTBET U HE pellicHa HU OJIHA U3 33/1a4.

4. OneHOYHbIEe MATEPHAJIBI IJISI IPOBEPKH OCTATOYHBIX 3HAHMT (cCHOPMUPOBAHHOCTH
KOMIIETEHIIMH)

1. Kax wHa3pIBaloTCs amnmapara, HUCHOJB3YIOLIUECs sl Mepeladd TeIsIOTHl  MEXIy
TEXHOJIOTUIECKUMU TOTOKaMHU
a) TemmooOMeHHBIE anmapaThl
6) Komnonnsle anmapatsl
B) PeakTopa
r) la3orypOuHHBIE arperaTbl
2. llpenenbHbIM 3HAYEHUEM SHEPTrUU, KOTOPOE MOKET OBITh IOJIE3HBIM 00pa3oM
UCTIOJIB30BAaHO B TEPMOJAMHAMHYECKOM  TIpomecce ¢  y4€TOM  OrpaHHuYCHHH,
HAKJIa/IbIBAEMBIX 3aKOHAMU TE€PMOJIMHAMUKH, HA3bIBACTCS
a) OHTaNbIUA
0) DOxkceprus
B) BHyTpeHHss sHEprus
r) OHTpomnus

3. TlonsTHE cTEneHb MPEBpaIICHUS OTHOCUTCS K
a) Ilomynpomxykram
06) OTxomaM MPOM3BOJICTBA
B) Ilpoaykram
r) CsIpblo

4. XuMHUYecKoe MPOU3BOICTBO ITO

a) COBOKYNHOCTb MPOIIECCOB MNEPEepadOTKU ChIpbsi B HYXKHBIE MPOJIYKTHl C
UCMOJIb30BaHUEM XMUMUYECKUX  TpEBpalICHUH, OCYIECTBISIEMBIX B
Npe€AHa3HAUYCHHBIX JJI 3TOTO MAalllMHAX U arraparax

6) COBOKYIHOCTh MapaMeTpOB, ONPEAEISAIOIINX YCIOBHUS PabOThl amnmapaTtoB WIH
CHCTEM aIllapaToB

B) IlocnenoBaTenbHOCTh  XMMMYECKMX M (DU3MKO-XMMHYECKHX  IPOIECCOB
HeJICHATPaBICHHOM MepepabOTKH UCXOIHBIX BEIIECTB B MPOIYKTHI

Kiroun: 1 a), 26), 3 1), 4 a).

Nudopmauus o paspadoTunkax

Astop nporpammsl: Hopun Brnagucnas BanumoBnd, kadeapa HeopraHndeckoil XUMHUU
HanmonanbHOT0 BccaenoBaTenbcKoro TOMCKOro rocyjapCTBEHHOIO YHUBEPCUTETA, aCCUCTEHT.

Penenzent: T'amanoB Cepreit lBaHOBMY KaHA. XHUM. HaykK, JOLEHT, Kadenpa
HEOpraHn4yeckol xuMuu HannoHambHOrO HCCIenoBaTeNbCcKOro TOMCKOrO rocyJIapCTBEHHOIO
YHUBEPCUTETA, JTOLEHT.



