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ITacnopT ()oHAQ OLIEHOUHBIX CPe/ACTB

o guciumanae «XXVUMUWYECKHUE PEAKTOPbBI HEOTEXUMMUWUN»

KonTpompyemblie pa3je/bl (TeMbI)
AV CLUIITUHBI

Kop
KOHTPO/IUpYyeMOH
KoMIIeTeHI[UH (WIH
ee YacTH)

HaunMeHnoBaHue
OLIEHOYHOr0
cpejacTBa

Knaccudukaist ~ obopyzioBaHusi U
TIPOLIECCOB He(PTEXUMHUUECKOW OTpacyIy.
Knaccudukaryst XUMHUUECKUX
PeakTopoB. dDaKTOopHI. OcCHOBHbIE
TpeOOBaHUS K peakTopam

YK-1, OIIK-2, I1K-2

bsin-oripoc

@DakTOopbl, BAUAOLIME Ha KOHCTPYKLIUIO
XUMUYECKUX  peakTopoB. OCHOBHBIE
TpeGoBaHUs K peaKkI[MOHHBIM arlraparam.
Metopb! pacuera peakTopoB. OCHOBHbIE
TpebGoBaHUs K IIPOMBILLIIEHHBIM
peakTopam.

YK-1, OTIK-2, TIK-2

YCTHBIM orpoc.
Hduckyccus.

Bri6op TeXHOJIOTUYECKOT 0
obopyjoBaHus XUMUUECKUX
TIPOU3BO/ICTB. OcHOBHBIE THIIBI
XUMUUECKUX DPeakTOpoB (HempepbIBHOTO
JIeHiCTBUSI, TIepUOJUUYEeCKOro [1eliCTBUS,
T0JTyTIepUOAUYECKOTO JleHiCTBUS.
PeakTopbl  HJeanbHOTO  BbIT@CHEHHUS.
PeakTopbl TTOJTHOT'O CMeILIeHHS.
N3oTepMuuecKuid, azrabaTHUeCKui,
TIOJINTPOIIMYECKUM peakTopa)

YK-1, OIIK-2, I1K-2

OO6cyxaeHue
JIOK/1a/ia

PeakTops! /719 MpOBeJleH!s] TOMOTeHHbIX
peakuuii B ra3oBoii ¢ase. PeakTopsl AJist
TIpOBe/IeHUsT TOMOTeHHBIX "
retepocasHbIX peakL1il B KMJKOM (a3se.

YK-1, OIIK-2, IIK-2

O6cyxaeHue
coo01eHust

KoHcTpykuus peakTopoB ISt
TpoBe/leHusI ra30’KUIKOCTHBIX
nporieccoB. bapboTa)kHble  PeaKTOpHI,
MeXaHUYeCKrWe peakTOphl, TIJIeHOUHbIe
peakTophl [/sl TPOBeJeHHs] peakLuil B
CUCTeMe Ta3->KUJIKOCTh

YK-1, OIIK-2, I1K-2

bnui-oripoc

OCHOBHBIE ~ THUIBI  KaTaJIMTUUECKUX
peakTopoB, TpUMeHsieMbie B
He(TeXMHUUeCKOM CUHTe3e.
KoHcTpykius peakTopoB JJist
TIPOBE/IeHUST reTeporeHHo-
KaTaJuTUUe CKUX TIPOLIECCOB B
He(TeXUMUU.

YK-1, OIIK-2, I1K-2

YCTHBIM o11poc.
duckyccus.

PeakTopsbl co CTaLMOHAPHBIM,
TMO/|BVKHBIM, JBYDKYILIAMCS u
TICeB/00KWKEHHBIM coem IS
TIpOBe/leHus peakLvii B ra3oBoi (ase Haf,
TBep/bIM KaTaam3aTopoM B
HeTeXMUUeCKOM CUHTEe3e

YK-1, OIIK-2, ITK-2

Ob6cyxaeHue
Mpe3eHTal|uu




INEPEYEHb OIIEHOYHBIX CPEJCTB

Ne HaumeHoBa- KpaTkas xapakTepMcTHKA IIpeacraBieHue
/m | HHe OLleHO0Y- OLIEHOYHOI0 Cpe/icTBa OLICHOYHOI'0
HOI'0 CpeAcCTBa
cpeJCcTBa B (hoHpe
1 | Temsl nns | CpeicTBO  KOHTPOJS — yCBOeHUss — yueOHoro | Borpocsr o
CaMOCTOSITe/IbH | MaTepyasa TeMbl, pa3jiela WIM pas3fesoB | TeMaM / pa3zenam
Oro U3y4yeHus JUCLMIIMHBI, OpPraHM30BaHHOE Kak YyueOHOe | JUCLUIIMHBI
3aHsTHeE B BUZie cobecejoBaHMs MPeIiojaBaTesisi C
00yuaroIMHUCS
2 | Bonpocbl K | CpeAcTBO  KOHTpPOJISi  yCBoeHWss — yueOHoro | Busetsr o
pybedcHoll MaTepyajsa TeMbl, pasfiela WIA pasfesoB | TeMaM / pa3jesam
ammecmayuu JUCLMIIMHBI, OPraHU30BaHHOE KakK JUCLIUIIVHBI
yueOHOe 3aHsTHe B BUle cODece0BaHUS
TIperofaBaTeisi C 00yJaroIUMHUCS
3 | 3auer Ntorosasi popMa O1jeHKU 3HaHUMN Boripockl K 3auet
TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS JVCIUTIIHHBI
Koz mo NHpukaTopsl JOCTH)KEHU IInanupyemblie pe3y/bTaThl 00yUeHHSA
drocC no gucnunvHe (3YB)
YHuBepca/ibHbIe
YK-1 YK-1.1. Bribupaer HWCTOYHUKY | 3HATh:
vH(opMaLuy, a/leKBaTHbIe HeoOXo/Mble /i1 OCYILeCTBJIEHUS
TOCTaBJ/IEHHBIM 33/layaM. npogecCroHaTBEHOU JesITeIbHOCTH
YK-1.2.  [leMOHCTpUpyeT  yMeHHe | ICTOYHUKU UH(POpMaLH;
OCYILeCTB/IATh TOUCK HWHpopMmauuu u | CriocobeH OCYILIeCTBJISITh TIOUCK,
paccMaTpuBaThb  pa3/iMyHble  TOYKM | KDUTUUECKU aHasu3 v CUHTe3
3peHUs] [/ pelleHUsl I10CTaB/eHHbIX | MHOpMalUY, IIPUMEeHSTb CUCTeMHbIN
3aza4. MOAXO0J, [JJis PpeLIeHust I[10CTaB/IeHHBIX
3a/a4
OomenpodeccuoHaIbHbIE
OIIK-2 | OIIK-2.1. MHcnosbs3yer  pasiuyHble | 3HATh:
MeTO/[bl, CIIOCOOCTBYIOI[ME peLIeHHI0 | COBpeMeHHble TeXHHUeCKhe CpeficTBa U
3ajau ripoecCHOHaNBHOM | UHPOPMAaILMOHHBIE TeXHOJIOTUH,
JesITeJIbHOCTH VCIIO/Ib3yeMble TIDU pellleHuM 3afad B
obnactu MIPOEKTUPOBAHUS,
OIIK - 2.2. M3yuaeT MaTeMaTHUeCKue | MOJe/IMPOBaHMs, pacyeta | TMozdopa
MeTO/ibl, TIPYMeHsIeMble B XMMHUYEeCKOU | XMMHUYEeCKUX pPeakTOpPOB [JIg IIPOLeCCOB
TeXHOJIOTUH HedTenepepabaTbIBaroLIeid
OIIK-2.3. AnanusupyeT XUMUYeCKWe U | IIPOMBILIIEHHOCTH;
(U3MKO-XUMUUYEeCKe  CrocoObl  [yisi | YMeTb;
peleHNst TPOGUIBHBIX 3a/ay. aHa/IM3UpOBaTh CIOCOOBI pacyeTa "
TUIOB KOHCTPYKLIUM




PeaKkTopOB, TIPUMEHSIEMBIX B
HedTerepepaboTKe;
Bnapgern:

MEeTOZIAM{ aHa/W3a KOHCTPYKLUH U
rnoj0opa peakTOpPOB /il TIPOLIECCOB
HedTernepepabOTKH Ha OCHOBE
TIPUMEHEeHUST MHGbOPMaIMOHHO-
KOMMYHHUKAIJMOHHBIX TEXHOJIOTHH

IIpodeccuonanbHbIE

IIK-2

ITK-2.3. OcyuecTByisieT onepaTUBHOE
yTpaBjieHue TeXHOJIOTUYeCKUM
00BeKTOM.

IIK-2.6. TloBbmaer 3¢h@deKTUBHOCT
paboThI TEeXHOJIOTUYECKOT0
obopyjoBaHus1 00beKTa

3HaThb:

KOHCTPYKLIMM PEKTOPOB COBPEMEHHbIX
TipolieccoB HedTernepe-

pabaThbIBaroOIIero KOMIIeKCa, MeTO[bl U

COBpPeMeHHbIe MH(OopMalOHHbIe
TeXHOJIOTUU JUIST orepaTHBHOTO
yrpaB/ieHust TeXHOJIOTUYEeCKUM
TMPOLIeCCOM, MaKeThl TIPUK/IaTHBIX
rporpaMM /ijisi pacueta U peryaupoBaHuUs
TeXHOJIOTHYEeCKUX rapaMeTpoB
peakTopHOro 060py/10BaHuS;

YMmeThb:

HCII0JIb30BaTh  IMdKEThbl  IIPHUK/IdJHBIX
nporpaMm [Jjid pacyeTa W OIepaTHBHOI'O

yTpaBJieHUst TeXHOJIOTUUeCKUMU
rapaMeTpamu PeakTOpPHOTO
obopyjoBaHus;

Bnagern:

MeTo/[laMH1 KOHCTPYUPOBaHUS,
MPOEKTUPOBAaHUS W MOJeTMPOBaHUs
COBpPEMEHHBIX pPeakToOpOB
HedTerepepabaThIBAIOIMX  TIPOIL[ECCOB,
TOBBIIIAFOIIUX 3¢ ()eKTUBHOCTD

TeXHOJIOTUU pa3pabaThiBaeMOro Tpotiecca.
BrasieTh 3HaHUSIMU Y HAaBbIKAMU OCBOEHUSI
W IKCIUlyaTallid  BHOBb  BBOJUMBIX
DeaKkToOpOB.

Bonpockl ¥ oLleHOUHbIe KPUTEPHH /i1  KOHTPOJISl yCIIeBaeMOCTH

10 UTOraM 0CBOE€HHUA JUCIUIL/IMHBI

Borpocs! K 3auety

1. Knaccudukariys 060pyzoBaHus U TIPOIIECCOB XUMUUECKOW U He(hTeXUMHUUECKOUW TeXHOJIOTHH
2. Knaccudukaryst XMMAUYeCKUX peakTOpOB.
3. @aKTOopkl, BAUSIOLIME Ha KOHCTPYKLMIO XMMUUECKUX PeakTOpPOB.
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4. OcHOBHbBIE TPeOOBaHUS K IMPOMBIIIIEHHBIM PEaKI[MOHHBIM arrapaTtam

5. MeTo/ipI ¥ MOC/Ie0BATEe/ILHOCTh pacueTa 000pyioBaHUs (PeaKTOpOB).

6. PeakTOopa B OpraHnuecKor TeXHOJIOTUH.

7. PeakTOpHI /sl IPOBe/IeHNsI TOMOT@HHBIX peakiiuii B ra3oBoii (a3e. PeakTopbl cMmellieHusl.
PeakTophbI BeITeCHEHUS.

8.PeakTopsbl A1/is1 IPOBeieHNsI TOMOTeHHBIX U reTepo(a3HbIX peakiiuii B Kuakou dase

9. PeakTophl /151 POBe/IeHUsI peakiiii B CUCTeMe Ta3 — KUAKOCTb. Knaccudukaiiysi peakTopoB
CUCTEeMBI ra3->KUJKOCTb.

10. PeakTopbl bap6oTaxkHsle (rpyra PB). PeakTop 6ap6oTaXkHbiii KoyloHHBIH (Trit PBK).

11. Peaktop 6ap6oTakHbii ra3nmudTHeii (Tun PBIY). PeakTop 6apO0TaXKHBIN 3MeeBUKOBBIN (THI
PE3).

12. PeakTophbl C TapesKaMH KOJIMAauYKOBbIMUA U CUTYATBIMU.

13. PeakTophI /151 MpOBe/leHHsI Peaklii B CUCTeMe Ta3 — XKUAKOCTb. PeakTopbl C MeXaHUYeCKUM
JIMCTIeprupoBaHUeM rasa B >KUAKOCTU (rpyrina PM).

14.Peaktop c Memankoi B cBobogHOM o0beme (turm PMC). PeakTop C Mellaikoi B
LIMPKYJ/ISIIUOHHOM KOHTYpe (Tun PMLI).

15. PeakTophl Ai/is IPOBe/leHYs] Peakliii B CUCTeMe T'a3 — )KUJKOCTb. PeakTophl T/IeHOUHbIe (TpyTina
PII).

16.PeakTop co cBo6oHO cTekatoieit mieHKoi (turt PIIC).

17.PeakTop c Bocxoggsiieit rieHkoi (tur PIIB). PeakTop € 3aKpy4yeHHBIM ra30’KUJKOCTHBIM ITOTOKOM (THII
PII3).

18.MIH>KeKL[MOHHO-CTPY¥HbIe peakTopa.

19.PeakTopHI 47151 IPOBe/ieHHs peakluid B ra30BoH (ha3e HaJ TBepbIM KaTaau3atopoM. Tpybuateie
PeaKTOphbl; KOKYXOTPyOHBIE pEaKTOPEI;

20. PeakTopsbl /17151 POBe/IeHUS PeaKI[|il B ra30BoM (hasze Ha/l TBEP/IbIM KaTau3aTopoM. PeakTopsl co
CIVIOIIHBIM CJIOEM KaTa/IkM3aTOpPAd,

21. PeakTopsbl /17151 POBe/IeHUs PeaKI[|il B ra30BOM (hasze Ha/l TBEP/IbIM KaTaan3aTopoM. PeakTopsl co
CIJIOILIHBIM HETOBYKHBIM CJIOEM KaTaM3aTopa; afarabaTuyecKue PeakTophbl; peakTopa
CEeKIJHOHUPOBAHHOI'O THUIIA.

22. PeaKTopr AJId TIDOBEAEHWA peaKuHﬁ B Ta30BOU Cba3e HaJ TBEPAbIM KaTa/IM3daTOPOM. PeaKTOpr C
TO/IBM)KHBIM C/I0EM KaTanu3aTopoM

23.PeakTophbl C Me/[/IEHHO [IBW)KYILIUMCSI TIJIOTHBIM CJIOE€M.

24.PeakTOphI C MCEeBA00KKEHHBIM (KUTISIIIIUM) CJIOEM.

25. PeakTophl C KaTa/iu3aTOPOM, [IBWXKYIMMCS B peXKuMe TTHeBMOTPaHCIIOPTa.

26.Tpexca3Hble peakTopkI.

27.PeakTopbl MpOLECCOB OpPraHWYecKOro M HepTexyuMUueckoro cuHTe3a. KOHCTpyKuus U
0COOEHHOCTH peaKTOPOB MPOI[eCca TEPMHUUECKOT0 TTMPOJIH3a YI/IEBOAOPOHOTO ChIPHSI.
28.KOHCTPYKIIMSI W OCOOEHHOCTHM PpeakTOpoB TIipoilecca pudopMHHra A TIOJyueHUs
apoMaTHuYeCKUX YTJIeBOJI0PO/IOB.

29.KoHCTpyKIMsT ¥ 0COOEHHOCTH peakTOpPOB TIpoliecca JAerwipupoBaHusi TapadHMHOBBIX
YIJIeBOJOPO/OB.

30. KoHCTpyKLMS 1 0COOEHHOCTH PeaKTOPOB TpoLjecca MoyUYeHH s U30TIpeHa.

31.KoHcTpyKiust 1 0cOOeHHOCTH peakTOPOB TIporiecca ThpaTanus 0y1euHOB (CepHOKUCIOTHAS U
npsiMasi  TWjpatauys oneUHOB Ha KHUCJIOTHOM Karajau3aTope, Ha LIeOJUTCOAep Kalliux
KaTaan3aTopax.).



32.KoHCcTpyKiysi 1 0COOEHHOCTH peaKTOpPOB TpoIiecca CHHTE30B Ha OCHOBe OKCH[A YIjepofa v
BOJOpO/Ja (CUHTe3-rasa).
33.KoHcTpyKiys 1 0cOO€HHOCTH peaKTOpPOB TPoLiecca CUHTe3a MeTaHoIa.
34. KoHCTpyKIIMs U1 0COOEHHOCTH PeakTOpOB Tpoljecca cuHTe3a MTHD.

35.KoHCTpyKIMss ¥ 0OCOOEHHOCTH PpeakTOpPOB TIpOIiecca alKWIMPOBaHUSI (Ha XJIOPUCTOM
AJIFOMUHMH, Ha L|e0/IMTCOZep KalliiX KaTanru3aTopax).
36.KoHCTpyKIMsS U1 0COOEHHOCTH peakTopoB Mpoijecca okucyieHus MITb (KonoHHbIE, peakTopa C
repeMelyBaloLUMHUCS YCTPOMCTBaMH, peakTopa 3pau(THOrO THUIA).
37.KoHCTpyKIMss ¥ 0COOEHHOCTH PpeakTOpOB IIpoliecca CepHOKUCIOTHOTO — pas/ioyKeHHst
TU/IpOorepeKrcH “30nponuabeH3os1a Ha (eHos U alleToH.
38.PeakTopbl TIpOLIECCOB CyJ/ib(PUpOBaHUS U Cy/lbGhaTHpoBaHUsi (peakTop C peakLMOHHOU
TapesKoW (CTakaH); KacKaJ] peakTopoB C TYpPOMHHBIMU MelllaTKaMH; peakTop C BpalaroIAMCs
BHYTpeHHUM OapabaHOM; T/IeHOYHBIN PeakTop).
39.PeakTophI MPOLIECCOB MOIYUYEHHUs] BBICOKOMOJIEKYJISIPHBIX COeJMHEHUIA:
- TIOJIyYeHHs TIOJIMITUIeHa BbICOKOTO [aBieHUs (peakTop HeIpepbiBHOIO BBITECHSIOLLErO
JIeliCTBUSI, peakTop C MelllaJIKOM).
40.PeakTop /14 Moy4yeHus MOJIMITU/IeHAa HU3KOT'0 /aB/ieHus1 (aBTOK/IaB KOJIOHHOTO THIIa).
41.PeakTop JervipvpoBaHUsl aJKWUIapOMaTUYeCKUX YI/eBOJOPOJAOB i TOy4YeHUsi CTUPOJia
O/I0YHBIMH SMYTLCUOHHBIM METO/IOM TIepHUOJUUeCKHUM U HeTIPepLIBHBIM MEeTO/IOM.
42. OcHoBHbIe (haKTOPbI, OTMpejenstolyde MpolecC B peaki[MOHHOW 30He. OCHOBHBIE 3/IeMEHThI
pacueTa peaklMOHHOM 30HbI. KOHCTPYKTHBHBIE 0COOEHHOCTH He(pTeXUMHUYeCKUX PeaKTOPOB.
43. PeakTopnl [/ TpOBeJleHUs] TIPOLIECCOB B TIOMOreHHOM ra3oBoi (pa3e. PeakTopsl
MeprUOINUeCKOro JleACTBUS (u30TepMUUeCKUe, HeN30TepMUYeCKHe). PeakTopsb!
MOTYTIepPUOIUUeCKOr0 1eUCTBHUS.
44. VpeanbHble peakTOpPbl HEINPEpPLIBHOIO [eHCTBUSL (M30TepMHYeCKHe, Heu30TepMUYecKue,
peakTophbl, paboTarollye B aBTOTEPMUUECKOM PEXKUME).
45. PeakTOops! /11 NIPOBe/ieHUs IIPOL|eCCOB B CUCTEMe KUKOCTb-KUAKOCTb. PeakTophl CMellleHus,
peaKkTOphl BHITECHEHNS.
48.PeakTopbl [ TpOBe/leHMsI TNPOLIECCOB B CHUCTEMe >XUIKOCTb — TBEpZAbld Karaau3aTop.
PeakTopsb! cMellleHus], peaKTOpPbI BbITeCHEHUS.
49. PeakTOpbl [/ TIpOBeJeHUs TPOLECCOB B CHUCTeMe ras3-TBepJbld KaTanu3atop. PeakTopsl
CMeIlIeHHs], PeaKTOPbl BBITECHEHUSI.
50. PeakTopbl A1 NpOBefleHHs IIPOLIECCOB B CUCTeMe Tra3-)XKUAKOCTb. PeakTOpbl CMelleHus,
peaKkTOpbl BHITECHEHUS].
51. Peakrtopbl 751 MpoBefleHHsI MPOLIECCOB B CUCTEME Ta3-’KUJKOCTb-TBEPAbIN KaTaliu3arop.
PeakTopsbl cMellleHUs], peaKTOpPhI BbITeCHEHUS.
52.PeakTopsl 6e3 LIMPKYJISILMU KaTanru3aTtopa. PeakTophl ¢ LIMPKY/TUPYIOIIMM KaTalu3aTOPOM.
53. PeakTopsl Jj/1s1 reTeporeHHbIX CUCTeM. PeakTopbl C KUTIALLUM CJIOEeM.
54. KoHCcTpykMsi ~ peakTopoB  [Jjisi  OT[eNbHbIX  HepTeXMMHUYeCKMX  TMPOLIECCOB
(TMaporeHr3aLOHHbBIX, TEPMUUECKUX U KaTa/IMTUUECKUX).
55. Pacuer peakTOpOoB IO 3aJaHHbIM MCXOJHBIM [JaHHbIM HepTeXUMUUYEeCKUX TPOLIECCOB.
MarepuanbHbiii 0aaHC. XMMUUYECKOro peakTopa. TeruioBod 0anaHC XMMHUYECKOTO peakTopa.
OrnipesiesieHrie TEXHOJIOTMUECKUX pa3MePOB PEaKTOPOB.



Oo6pa3sey 6unema K 3k3ameHam

I'PO3HEHCKNY I'OCYJAPCTBEHHBIV HEGTAHON TEXHNUYECKY YHUBEPCUTET
MMeHM akazemuka M./l. MuuMOHILIMKOBa
Kadenpa «XumMuueckasi TeXHOJIOTUSI He(THU U ra3a»

buner Nel
OucuuruivHa « XuMHUYecKHe peaKTopbl HehTeXuMHn»
NucrutyT Hedrry m rasa rpynna _HTC -21 cemecTp _7

1. Knaccudukaliiysg XMMUUeCKHMX pPeakTopoB. PakTOphI, BAUSIOIIME Ha KOHCTPYKIMI0 XUMHUUECKHX

PEaKTOPOB.
2. PeakTopsl U1 TIDOBEIeHUs] DeakLvii B ra30BOU (haze Ha/ TBepPAbLIM KaTaJu3aTopoM. PeakTopsl co

CIJIOIIHBIM CJIOEM KAaTad/I13aTOpa
3. Pacuer peakTopoB. MarepuanbHblli OasaHC KM TeIUIOBOUW 0Oa/laHC XUMUUYECKOrO peakTopa.
OrnpepenedHye  pa3sMepoB UM KOJIMUECTBA PEaKTOPOB JUId TMPOBEJEHUSA TEeXHOJOTHUYEeCKOro

nponeccd.

Ymeepacoaio:
Jlekmop 3ae. kagpedpotii «XTHI »

« _» 20__e.

KpuTepuu O11eHKH 3a4eTa

OyeHKa «Hey0do08/1emeopune/nbHO» 6bICNAG/AsIeNCs1 CmyoeHmy, ecAu OdH Heno/HbIU
omeem, TIpe/ICTAaB/SIOLIMI COO0W pa3po3HEHHbIe 3HAHWS TI0 TeMe BOIPOCa C CYIIeCTBEHHBIMU
ommbkamyu B orpefieneHusix. [IpucyTcTByIOT (parMeHTapHOCTb, HEJOTHUHOCTb W3/I0)KEHHSI.
CTyZeHT He OCO3HaeT CBsi3b JIaHHOTO TIOHSTHS, TEOPUM, SIBJIEHHSI C APYIMMH O0BeKTamMu
JucHuIuIMHbL. OTCYTCTBYIOT BBIBO/bI, KOHKpPETHM3aL[Usi U [j0Ka3aTeJbHOCTb W3/I0XKeHus. Peub
HerpaMmoTHas. [lomo/iHUTe/bHble W YTOYHSIIOIMEe BOMPOCHI TIperojiaBaTesisi He TPUBOJAT K
KOPPEKLIMM OTBeTa CTY/ieHTa He TOJIbKO Ha IOCTaB/IeHHBbIM BOMPOC, HO M Ha JIpyrve BOIPOCHI
JUCLIATITUHBL.

OyeHKa «3aumeHo» 8bICMAB/sIEMCs CMyo0eHmy, ec/u 0aH NO/HbIU, pazeepHymbili omeem
Ha TIOCTaB/IeHHbIM BOMPOC, TOKa3aHO yMeHWe BbIIe/IUTh CYIlleCTBEeHHble U HeCyll|eCTBeHHbIe
MIPY3HAKH, IPUYMHHO- C/lefICTBeHHbIe CBsi3U. OTBET UeTKO CTPYKTYPHPOBAH, JIOTWYEeH, U3/I0)KEH B
TepMHHaX Hayku. OOHAKO O0onyujeHbl He3Hauume/bHble OWUOKU UAU Hedouembl, UCNPAaBAeHHble
CMyOeHMOM C NOMOWbIO «HABOOSAWUX» B0NPOCO8 Npenooasameis.

CamocTosATeIbHasi paboTa CTY/IEHTOB M0 JUCIUIUIHHE



1.Ponb peakTopa B XMMHUECKOM U He(TeXuMUUeCcKOM mporecce. [Iporjecchl, Mporucxojsiiye B
peakTope.

2.0cHoBHBIe (DAKTOPHBI, OMpeJesistollye TMPoLecC B peaklMOHHOW 30He. OCHOBHbIE 371eMEHThI
pacueTa peakl[MOHHOU 30HbI. KOHCTPYKTHBHBIE 0COOEHHOCTH He(PTEXMMUUECKUX PEAaKTOPOB.

3.PeakTopbl [ TIpOBeJieHHsI TIPOLIECCOB B TOMOTeHHOM ras3oBoil (ase. PeakTopbl
TIepUOIUUECKOTO JeUCTBUS (M30TEpMUUECKUE, HEU30TePMUYECKHE). PeakTopbl
TIOJTYTIEPUOIUNYECKOTO [1eHCTBUS

4. VifeanbHble peakTOpPbl HeNpepbhIBHOTO [JeWCTBUS (M30TepMUUYECKUe, HeHW30TepMUuYecKue,
peakTopkl, paboTaroiiyie B aBTOTEPMUUECKOM PeKHUMe)

5.PeaKTOpBI AJId TIpOBeIeHUA TMTPOLeCCOB B CUCTEME XKUAKOCTb->)KUJKOCTh. PeaKTOpr CMelIeHHd,
P€aKTOPLI BEITECHEHUS.

6.PeaKTOpr 44 TIpOBeAeHrsd TIpoLecCoB B CUCTeME JXHUIKOCTb — TBepAbIﬁ KaTa/In34aTOop.
PeaKTOpbl CMeIlIeHWs, pedKTOPbI BEITECHEHMA.

7.PeaKTOpr A4 TIpOBeZieHWs TMIpoLeccoB B CHUCTeMe Fa3-TBepABII>i KaTaJ/In34aTop. PeaKTopr
CMelIeHKd, pedKTOPbI BEITECHEHMA.

8.PeakTopbl 7151 MpoBe/leHMs1 TIPOLIECCOB B CHUCTEMe Ta3-KUAKOCTb PeakTopbl CMelleHUs,
peakTophl BLITECHEHUS

9.PeakTopbl [/1s1 TIpOBe/leHUsl TPOLIECCOB B CHUCTeMe Tra3-»KUAKOCTb-TBEP/bIM KaTaau3aTop.
PeakTopbl cMellieHus], peaKTOpbl BHITeCHEHUST

10.PeakTophl 6€3 LUPKY/ISLUY KaTaJnu3aTopa.
11.PeakTopsl C LUPKY/JIUPYIOLUM KaTalu3aTOPOM.
12.PeakTopsbl A/ reTepOreHHbIX CUCTeM. PeakTophbl € KUIIALUM CI0eM.

13.KOHCTpyKLMsi peakToOpoB /s OTAeNbHBIX XHMHYeCKMX U HedrerepepabaTbIBarOIMX
NIpOLIeCcCOB (M POreHU3aljMOHHbIX, TEPMUUECKUX U KaTa/TMTUYECKUX).

14.PacueT peakTOpOB M0 3aJJaHHbIM MCXOJHBIM JJaHHBIM TeXHOJIOTUYeCKUX TIPOLIeCCOB
MarepuanbHbIi OaaHc. XUMUYeCKOro peaktopa. TersioBoit OaaHC XUMUYECKOTO PeakTopa.
OrnpeziesieHre TeXHOJIOTMUECKUX pa3MepOB PeakTOPOB.

Kpurepuu oLieHKH 3a CaMOCTOATE/IbHYIO PadoTy CTy/jeHTa

OuyeHka «Heydog/1emeopumenbHO» - TIOATOTOB/IEH HeKaueCTBEHHBIM [JOK/IaJ: TeMa
pacKphiTa, OJHAKO B W3JIOKEHUM [IOK/IaZila OTCYTCTBYeT uYeTKas CTPYKTypa, OTpakaroiias
CYLIIHOCTb PacKpbIBaeMOU TeMbl, CTY/IeHT He OCO3HaeT pPojib U MeCTO PacKpbIBaeMOro BOMpoOca B
o0i1ieli cxeme MepCIeKTUBHBIX MPOLECCOB HedTerepepaboTKY;

OuyeHka «y0oe/1emeopume/bHO» - TIOJTOTOB/IEH KaueCTBEHHBIM JOK/aZl; TéMa XOpOIIIOo
pacKpbiTa, B W3/IO)KEHWH [IOKJafla TIPOCTE)KWBAETCS 4YeTKass CTPYKTypa, JOoruueckas
10C/Ie/0OBaTe/IbHOCTb, OTpajkarolllasi CYIIHOCTb pacKpbiBaeMol Tembl. CTyZEeHT XOpOLIO
are/IMpyeT TepMHUHaMK Hayku. OJJHAaKO 3aTpPyJHSETCs OTBETUTh Ha JOTIOJHUTEeTbHbIE BOTIPOCHI
1o Teme okiaza (1-2 Bornpoca).



OyeHKa «XOpowo» - TIOATOTOBJIEH KaueCTBEHHBIA [[OK/IaZl: TeMa XOpOIIO PaCKphITa, B
W3/I0)KeHUH [IOK/IaZia TIPOCJIE)KUBAETCSl YeTKas CTPYKTypa JIOTHMUeCKasl I0C/ie/IoBaTe/TlbHOCTb,
OTpaXkarolrjasi CYIIHOCTh pacKpbiBaeMoil Tembl. CTyAeHT CBOOOAHO ameyipyeT TepMHUHaMH
Hayku. OZIHaKO Ha JI0TIOJTHUTE/TbHBIE BOTIPOCHI TI0 TeMe JoK/aza (1-2 Borpoca) oTBeuaeT TOMBKO C
TIOMOLIIBIO TIPeTo/aBaTe/is.

OyeHKa «OMAUYHO» - TIOATOTOBJIEH KaueCTBEHHBIN [IOK/IaZl: TeEMa XOPOIIO PacKpbiTa, B
W3/IOKeHWU [IOKJIaZla TIPOC/Ie)KMBAETCS ueTKas CTPYKTypa JIorMdeckasi T0C/Ie[j0BaTe/TbHOCTb,
OTpaXkarolljasi CYIIHOCTb pacKkpbiBaeMoil Tembl. CTyseHT CBOOOAHO amneyipyeT TepMHHaMH
HayKH, IEMOHCTPUPYET aBTOPCKYHO Mo3uiuio. CriocobeH OTBETUTDH Ha JIOTIOJTHUTE/IbHbIE BOITPOCHI
T0 TeMe JIOK/Ia/ia.

WToroBasi olleHKa 3a 3K3aMeH BBICTAB/ISIETCS C yYUETOM OLIEHKH 3a CAMOCTOSITEe/IbHYIO
paborty.

Ilepeuenn Tem 151 pedepara

1. Posib peakTopoB B HehTeXMMHUUYECKOM TIpoLiecce.
2. PeakTophI /17151 TIpOBe/IeHUsI TOMOTeHHbIX peaki[iii B Ta30Boi ¢ase.
3.PeakTophl /1/1s1 TIPOBe/IeHUsI TOMOT'eHHBIX U reTepoda3HbIX peakijuii B XKUAKOM (ase.

4. PeakTophl [J1s1 TIPOBeZieHUs] peakliUi B cUCTeMe ra3 — »KUJKocTb. Kiaccudukaiysi peakTopoB
CUCTEeMBI ra3->XUJKOCTb.

5. Pa3HOBHIHOCTM KOHCTPYKLMI peakTOpOB AJIs1 IPOBeJieHUs peakliiid B CUCTEME ra3 — )KUJKOCTb:
C MeXaHWYeCKUM /JIMCTIeprupoBaHueM rasa B XKUAKocTH (rpyrma PM); ¢ melankoit B cB0OO0fHOM
o6weme (tunt PMC); ¢ Meliankoi B IUPKY/ISILIUOHHOM KOHTYpe (Tumn PMII).

6. PeakTophb! /151 IPOBe/IeHUs1 peakLUi B CUCTEME ra3 — KUAKOCTb. PeakTopbl IieHOuHble (Tpyrma
PIT); co cBoGoaHo crekatoiriei TuieHkow (tun PTIC; ¢ Bocxopsiei tuieHkow (tun PIIB); ¢ 3akpyueHHbIM
ra3o’KUAKOCTHBIM NOTOKOM (tun PII3).

7. PeakTopel IJisi TpOBeZleHMs] peakLMid B Ta30BOM Qase Haj TBepAbIM KaTanu3atopoM. Tpy6uateie
PeaKTOphI; KOKYXOTPyOHBIE peaKTOPhI; PeaKTOPhI CO CIIONIHLIM HEMO/[BHXKHBIM C/I0EM KaTan3aTopa;
agrabaTrUecKre PeakTOpbl; peakTopa CeKLIMOHHPOBAaHHOTO THIIA.

8. PeakToph! /IS TIPOBeJeHUs] peakLMii B ra30BOi (a3e HaJ TBepAbIM KaTalu3aTopoM. PeakTopsbl C
MO/IBYDKHBIM ~ CJIOEM ~ KaTajau3aTopoM; C MeJJIeHHO [BWXKYILIUMCS IUIOTHBIM —CJI0eM; C
MCeBJOOKIKEHHbIM  (KUMSIMM) ~ CJI0eM; C  KaTaau3aToOpOM, [BWKYILIMMCS B peXUMe
ITHEBMOTPAHCIIOPTA.

9.Tpexda3Hbie peakTOpBbI.

10. KoHcTpyKIusi u 0cOOeHHOCTH peakTopoB Tporiecca cuHTe3a MTBD u MeTaHoa.

11. KoHCTpYyKIMs M1 0COOEHHOCTH peakTOpOB IMPoLiecca CEPHOKHUC/IOTHOTO aIKU/TUPOBAHHUS.

12. PeakTophl NpOLIECCOB OPraHMYeCKOro W He(TeXHUMHUYeCKOro cuHTe3a. KOHCTpyKiMs u
0Cc0OEeHHOCTH PeakTOPOB TPoLiecca TEPMUUYECKOTO TIMPOJIM3a YTJIeBOJOPOJHOTO ChIPBSI.

13. KoHcTpykiusi “ 0COOEHHOCTM PpeakTOpOB TMporjecca pUpOpPMUHTa [/  TOJydYeHHUst
apomMaTHhuyeCcKuXx yrjeBOL0pPOJO0B.

14 KoHCTPYKIusi ¥ OCOOEHHOCTH pPeakTOpPOB TpoLjecca [JerHAPUPOBaHMs  TaparHOBBIX
yIJIeBOJOPOJOB.

15. KoHCTpyKILIMst 1 0COOEHHOCTH PeaKTOPOB IPOoIiecca MoyYeH s U30TIpeHa.



16. KoHCTpyKIMst 1 0COOEHHOCTH PeaKTOPOB Tporiecca rufpaTanusi 0euHOB (CePHOKUCIOTHAs
W TIpsMas ruaparaius osieMHOB Ha KUCJIOTHOM KaTajgu3aTope, Ha LIeOJIUTCOAep KalluX
KaTa/an3aTopax.).

17. KoHCTpyKIusi U 0COOEHHOCTH PeakTOPOB Tpoliecca CUHTe30B Ha OCHOBE OKCH[A YTIJiepojia U
BOJOpOZa (CUHTe3-rasa).

19. KoHcTpykimss u 0COOEHHOCTH DeakTOPOB IIporiecca ajKWIMPOBaHUs (Ha XJIOPUCTOM
AJIFOMUHMH, Ha L|e0/IMTCOZep Kallix KaTaniru3aTopax).

20. KoHcTpyKiusi 1 0cOO€HHOCTH peakTopoB mporjecca okucaenusi VIITB (ko/ioHHBIE, peakTopa C
repeMelIyBaroUMHUCS YCTPOMCTBaMH, peakTopa 3pau(THOTO THUIA).

22. KoHCTpyKUMss ¥ 0CODEHHOCTHM peaKTOpPOB TIpOL[ecca CePHOKUC/IOTHOTO —pas3/ioyKeHHst
TU/IpOTepeKrcH “30nponuabeH3o0s1a Ha (eHOs U alleToH.

23. PeakTopbl MpoLlecCOB Cynb(PUpOBaHUS M Cy/ab(paTUpOBaHUsl (peakTop C peakLWOHHOW
TapesKoW (CTakaH); KacKaJj peakTopoB C TYpPOMHHBIMU MelllaTKaMH; peakTop C BpPalarOIAMCs
BHYTpeHHUM GapabaHOM; T/IeHOYHBIN peakTop).

24.PeakTtops! npoueccoB nonyuenuss BMC: TIB/l v I[TH/I v mosmmnpornnieHa

Kpurepuu oneHku 3a pedepar:

OyeHKa «Hey0o06/1emeopume/abHO» - TIO[ATOTOBJIEH HEKAUeCTBEHHBbIA [IOKIaJ: Tema
pacKpbITa, OJHAKO B W3JIOKEHWHM [OK/IaZia OTCYTCTBYET uYeTKasi CTPYKTYpa, OTpakaroliast
CYIIHOCTb PACKPLIBA€MOU TeMBI, CTY/IeHT He 0CO3HaeT POjib M MeCTO PacKpbIBaeMOro BOTpOCa B
o0111eii cxeme TepCIeKTUBHBIX MPOL[eCCOB HedTerepepaboTKY;

OyeHka «y0oe/nemeopumesnbHO» - TIOATOTOB/IEH KaueCTBEHHBIN /IOK/IAJ: TeMa XOpOLIO
pacKpbiTa, B U3/I0KEHUM [IOK/Iafla TIPOC/IE)KUBAETCS 4YeTKas CTPYKTypa, JIorhdecKas
MOC/IeZI0BaTe/IbHOCTh, OTPAXKAIoIfasi CYIHOCTh pacKpbiBaeMod TeMmbl. CTyJeHT XOpOIIO
aresuTMpyeT TepMUHaMU HayKd. OffHaKO 3aTpy[HSIeTCS OTBETUTh Ha [[OTIOJHUTE/IbHBIE BOIPOCHI
o Teme Aokaazga (1-2 sonpoca).

OyeHKa «Xopowlo» - TIOATOTOB/IEH KaueCTBEHHBbIM [OK/IaJ: TeMa XOpOIIO PacKphITa, B
W3/I0KeHUM [IOKJIaZla  TIPOC/Ie)KMBAETCS UeTKas CTPYKTypa JIOrM4ecKas T0C/Ie[j0BaTe/TbHOCTh,
OTpaXkarolriasi CYIIHOCTb pacKpbiBaeMoii Tembl. CTymeHT CBOOOAHO amneipyeT TepMHUHaMH
Hayku. OZIHaKO Ha JIOTIOJTHUTE/IbHBIe BOTIPOCHI TI0 TeMe JoK/aza (1-2 Borpoca) oTBeuaeT TOMBKO C
TIOMOLIIBIO TIPeTo/aBaTe/Isl.

OyeHKa «OMAUYHO» - TIO[TOTOBJIEH KaueCTBEHHBIN JOK/IaZ: TeMa XOpOIIO pacKphiTa, B
W3/I0KEHWU [IOKJIaZla TIPOC/Ie)KMBAETCS UeTKas CTPYKTypa JIorMdeckasi T0C/ie[JoBaTe/TbHOCTb,
OTpaXkarolasi CYIIHOCTb pacKpbiBaeMoil Tembl. CTymeHT CBOOOAHO amneylupyeT TepMHHaMH
HayKH, IeMOHCTPUPYET aBTOPCKYFO Mo3uliuto. CriocobeH OTBETUTh Ha [IOTIO/THUTE/IbHBIE BOTIPOCKHI
T0 TeMe JIOK/Ia/ia.

UtoroBasi olleHKa 3a 5K3aMeH BBICTAB/ISETCS C yUeTOM OL[eHKH 3a CaMOCTOSITeTbHYIO
paborty.
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	1.Роль реактора в химическом и нефтехимическом процессе. Процессы, происходящие в реакторе.
	2.Основные факторы, определяющие процесс в реакционной зоне. Основные элементы расчета реакционной зоны. Конструктивные особенности нефтехимических реакторов.
	3.Реакторы для проведения процессов в гомогенной газовой фазе. Реакторы периодического действия (изотермические, неизотермические). Реакторы полупериодического действия
	4.Идеальные реакторы непрерывного действия (изотермические, неизотермические, реакторы, работающие в автотермическом режиме)
	5.Реакторы для проведения процессов в системе жидкость-жидкость. Реакторы смешения, реакторы вытеснения.
	6.Реакторы для проведения процессов в системе жидкость – твердый катализатор. Реакторы смешения, реакторы вытеснения.
	7.Реакторы для проведения процессов в системе газ-твердый катализатор. Реакторы смешения, реакторы вытеснения.
	8.Реакторы для проведения процессов в системе газ-жидкость Реакторы смешения, реакторы вытеснения
	9.Реакторы для проведения процессов в системе газ-жидкость-твердый катализатор. Реакторы смешения, реакторы вытеснения
	10.Реакторы без циркуляции катализатора.
	11.Реакторы с циркулирующим катализатором.
	12.Реакторы для гетерогенных систем. Реакторы с кипящим слоем.
	13.Конструкция реакторов для отдельных химических и нефтеперерабатывающих процессов (гидрогенизационных, термических и каталитических).
	14.Расчет реакторов по заданным исходным данным технологических процессов
	Материальный баланс. Химического реактора. Тепловой баланс химического реактора.
	Определение технологических размеров реакторов.
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