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1. Bonpocet npozpammel 6CHynumeibH020 IK3AMEHA 6 MAZUCHPAMYPY NO HARPABAEHUIO
18.04.01 «Xumuueckaa mexnonozuay, Ilpozpamma noozomoéku «Xumu4eckaa UHIHCEHEPUs

MAHCEBIX Y271€6000P0006 ).

1. O0mye NOHATUS O IPUPOJHBIX FOPIOUMX HUCKONMAeMbIX (HedTu, rase, TBEpABIX OPIOYHX
uckonaemelx). Pacnpenenenue ux 3amacos, noTpebieHUs MO permoHam mupa. [Ipoucxoxnenue
roprounx uckomnaeMmselx. Knaccupukauus Hepre. CoctaB HeQTU. YTIIIEBOJOPOAHBIE KOMIOHEHTHI
Hedrtu. ['eTepoaToMconepxamue 1 npoure KoMnoHeHTH HedTu. Hed1h ¢ mozumuit HJC. Ousuxo-
XUMUYecKue cBoicTBa HedTH, ra3a U HeQTEIPOLYKTOB.

2. Knaccudukauus mpoueccoB nepepaboTKu HEePTSIHOro Chipbsi. OCHOBHEIE TEPMHUECKHE,
KaTaTUTUYECKUE U TUAPOTCHU3AIOHHBIE IPOLIECCH TepepaboTKU HEQTSIHOTO CHIPHSI.

Karamutuueckuii kpexkunr. HasHageHue mponecca, CbIpbe, IPOAYKTBI, XUMHU3M H
KaTalu3aropsl mnporecca. (OCHOBHBIE IIapaMeTpbl U OCHOBBI  YIPaBJICHUsI IIPOIECCOM.
TexHomoruyeckoe opopMmieHue nporecca. IlepcrekTuBs! pa3BUTHS IpoIiecca.

Katamutuueckuit pucdopmunr. Hasnauenuwe mnpouecca, ChIpbe, NPOAYKTHl, XHUMH3M U
KaTanu3aTopbl mpouecca. OCHOBHBIE IapaMeTpbl X  OCHOBBI  YIIPABJIEHUS IPOIECCOM.
Texnonoruueckoe opopmieHue nporecca. [lepcneKTUBbI pa3BUTHS IIpoIlecca.

Ponp u 3HayeHHWe TUAPOreHU3AIMOHHBIX MPOIECCOB B COBPEMEHHOU HedTenmepepaboTke.
Pa3HOBHIHOCTH I'MIOPOreHU3AIMOHHBIX IIpoleccoB. ['unpoounctka. HazHauenue npouecca, Chpbe,
IPOAYKTBI, XUMU3M M KaTanuzatopbl nporecca. OCHOBHBIE MapaMeTpbl U OCHOBBHI yIIPaBIEHUS
npoueccoM. TexHomorugeckoe opopmieHue npouecca. I lepcrnekTuBs! pa3BUTHS IpoIiecca.

I'mnpoxpexkunr. HasHadeHue mporecca, ChIpb€, MPOAYKTHI, XUMH3M M KaTaJId3aTOPHI
nponiecca. OCHOBHBIE IapaMe€Tpsl M OCHOBBI YIPABICHHS MPONECCOM. eXHOJOrHYecKoe
oopmienne mpornecca. IlepcriekTHBE pa3BUTHS Ipoliecca.

3. Tsoxenele HedTanble octatku (THO). Knaccugukanus, cocras, CTpykTypa ¥ CBOHCTBa
THO. Merons! paszgenenus THO Ha xommoneHTHl. CBoMicTBa Macel, ¢MON ¥ ac(alibTEHOB.
HanmonexymspHas CTpyKTypa CMOJIMCTO-ac(aIbTEHOBBIX BellecTB. [Ipupoaa MeXMOIEKYISPHBIX
B3auMOJelcTBHH B achanpTeHaXx. MoeKyIsIpHOE ¥ HAIMOJIEKYJSIPHOE CTPOCHHE HEDTIHBIX
ocratkoB. OcTaTKy NepBUYHOH NepepaboTku HedTH. OCTaTKi BTOPHYHBIX IIPOLECCOB MEPEPAbOTKH
HedTu. Cheprr ucnonpzopanns THO.

4. TeopeTH4YecKHE OCHOBHl TEPMUYECKHX IIPOLECCOB IMEpepabOTKH HE(PTAHOrO CHIPBA.
Texuonoruueckuid mponece u ero craauu. Kunerndeckas v nuddy3uonnas o61acTd OIPOTEKaHUS
IPOLECCOB. ['OMOTE€HHEIE M IeTEPOTeHHBIE TEXHONOTHYECKUe Mpolecchl. TepMoxumus. Temiossie

s dexTer mpomeccon. IlonsTue sHTambouu. OCHOBBI TEPMONWHAMMKA TEPMHYECKAX PEAKIMit



yriueBogoponoB. CeobGonmsast sHeprus ['mb6ca. TepMoauHamuyeckas BEpOSTHOCTH IIpoIiecca.
TeMnepaTypHBIH Ipenen OCYIIECTBIMOCTH peakuuu. PapHoBecHe mpoueccoB. BiusHue 0CHOBHBIX
mapamMeTpoB Ha xuMuueckoe pasHoBecue. [Ipuunun Jle Ilarense-bBpayna. Ilonsrue creneHu
npespauienusi. [yOuHa mpouecca (riryOuHa npeBpalueHus). OCHOBBI XMMHUYECKOH KHHETHKU
TEPMUYECKUX peaKiuil yrieBogoponoB. CKOpOCTh MPOLECCOB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOH
peakluu OT TeMIEepaTyphl. Peakiuy pasHOro KHHETUYECKOT0 OPSAIKa B IIPOLIECCaX TEPMUYECKOIO
PEeBPAIICHHUS YIIIEBOJOPOIHOTO CHIphs. DHeprus akTupauu. CKOpOCTh FeTEpPOreHHOro Mpolecca.
Cnoco0Orl yBeTHYEHUS CKOPOCTH IIpoLecca.

5. OCHOBBI MeXaHH3Ma TEPMHUYECKUX IIPOLIECCOB IEepepabOTKH HEPTSIHOTO CBIPHSL.
Tepmuyeckuil pacna MOJIEKYJ Ha paJuKaibl. Peakiuy paaukaioB Ipy TEPMUYECKOM NIPEBPAICHUH
YIJIEBOOPOJOB B TIa30BOM W XuAkod (¢azax. PaguxanpHo-IIemHON mIpoIiecc TEPMUYECKOTO
paznoxenus. Oco6eHHOCTH KUAKO(DA3HBIX TEPMUUECKUX PEAKIIUH.

6. CoBpeMeHHOE COCTOSHIE TEPMUYECKIX IIPOLIECCOB NepepaboTku HeQTIHOTO ChIpbs. TUIIBI
M Ha3HaueHHE TEPMUYECKUX MPOLECCOB. BUCOPEKUHI TsSXKeNblX HE(TIHBIX OCTAaTKOB. XHMHU3M
mpoluecca, Ha3HaueHHe, MPOAYKTHI, TEXHOJOrMM mporecca. [lapaMeTpsl mpouecca, OCHOBBI
yIpaBieHUs IpoleccoM. AnmnapaTypHoe odopmieHHe Impouecca. BHCOpPEKMHr ¢ BaKyyMHOM
IIEPETOHKO.

KoxcoBanne HedTaHBIX ocTaTKoB. KOkc 1 MexaHu3M, ero oOpazoBanus. CBOHCTBA KOKCa,
cmoi, acanbTeHOB, KapOeHOB M KapbouaoB. C(CxemMa paguKalbHO-LIIEITHOTO 00pa3oBaHUs
actansTeHoB. Knaccuduxanus HeQTsHBIX KOKCOB. CBSI3b CTPYKTYPBI M XapaKTEPUCTHK KOKCa C
KauecTBOM ChIpbsA. IlapameTpsl mpomecca, OCHOBBI YIPaBICHHS IPOLIECCOM KOKCOBAHWS.
ITepnonudeckue, MOIyHEIPEPHIBHEIE, HENIPEPHIBHBIE MPONECCH KOKCOBAHMS TSKEIBIX HE(TIHBIX
OCTaTKoB. AnmnaparypHoe odopmiieHue mporecca. [lyTu UCIoIp30BaHUs IPOLYKTOB.

[Iponeccel nogy4eHUs: TEXHUYECKOTO yIiepoia U3 HEPTIHOTO ChIphbs. HazHaueHne, XMMHU3M
poLecca, NPOAYKThI U IIyTH UCIIOIB30BAHUS, TEXHOJIOTHH poliecca.

7. TexHonoruu mpou3BojCcTBa HEDTAHBIX OuTyMOB. CocTaB u KiacchuuKanus HeTIHBIX
OutymoB. buTym kak cnemubmdeckas HedTsHas NUCHEpCHas cucTeMa. PH3MKO-XUMHYECKHE,
PCOJIOTHYECKIE U IKCILTyaTallMOHHBIE CBOHCTBA HEDTSIHBIX OUTyMOB. TeXHONOrHs IOTydYEeHHs
HEOKUCIICHHBIX OHTYMOB. TeXHONOTHsS MHOMydYeHHs OKHCICHHBIX OWUTYMOB, XMMH3M HPOLECCA,
IIPOYKTBI, TAPAMETPEI IPOLIECCA, OCHOBBI YIIPABICHHUS IPOLIECCOM.

8. QH3NKO-XMMHUYECKHE OCHOBBI pa3leleHUs HE(TIHOTO CHIPhS H3GUPATEILHBIMA
pacTBopuTensiMu. MexMoneKyIsapHsle cuibl Ban-Jlep-Baanbca - opreHTalMOHHEbIE, HHIYKIMOHHEIE
¥ TUCIIEPCHOHHBIE). [I0NIIpHEIE U HETOJIAPHEIE PACTBOPUTEINH. [IOHSTHE KPHTUYECKON TEMIEPATY PhI

pactBopenus (KTP). CnocoOpl perynvpoBaHus pacTBODPSIOIEH CIIOCOOHOCTH W CEJIEKTHBHOCTH



pacTBopuTeei. DKCTPaKIMOHHOE pasfeneHne HeQTIHOro chIpbs. O4uCTKa MacsHBIX (pakuui
CENEKTUBHBIMKA pAacTBOpUTENSIMU. JKenaTelIbHbIE U HEXKENATENbHBIE KOMIIOHEHTHI MAaCIITHBIX
(pakuumit, xumMudeckuit 1 GpakLHOHHBIA COCTAaB Maces U UX IKCILTyaTallHOHHBIE CBOMCTBA. Biusanue
cocTaBa Maces Ha Mx cBoiicTBa. Jleachanprusanus HeQTIHBIX OCTaTKOB. Ponb pacTBOpHUTENEH B
nporeccax neacdanprusanuu. OCHOBHBIE (aKTOphl Ipolecca AeachanbTU3aUUK Ty APOHA KU IKHAM
npornadoMm. TexHomoruu peachansTi3anuu HEPTSIHBIX OCTaTKOB. [lemapaduuusanus HEQTAHBIX
bpaxiuit. Ousnyeckas ¥ XuMudeckas AenapaduHu3anusd. Ponb pacTBopuTened B mporeccax

(busnueckoit nenapabhunuszanyu. TexHonornu nenapagusuaiy HeQTIHBIX QPaKIui.

2.  YueOHOo-memoOuueckoe u  UHPOPMAUUOHHOe  oObecneuerHue  NPOZPAMMbL
6CMYNUMENbHO20 IK3AMEHA 6 mazucmpamypy no Hanpagirenuio 18.04.01 «Xumuueckan
mexHonozuay, Ilpocpamma  noozomosku  «XUMUHECKAA  UHIMCEHEPUA  MAINCEIIbIX

y2/186000p0008).

a) OCHOBHas JTUTeparypa:

1. Ps6oB B.JI. Xumus HedTr u raza / B.JI. Ps6os. — M.: U] « ©OPYM», 2009. — 336 c.

2. A. . boromoros, A. A. T'aiinie, B. B. I'pomosa u ap.: [lox pexn. B. A. IIpockypsikoBa, A.
E. Jlpabkuna. Xumus HedTH u raza: Yued. nocodbue aist By30B. — 3-e u3g. — CII6.: Xumus, 1995.
— 448 c.

3. EmenbsuerueBa, E. A. TeopeTHueckue OCHOBBI XUMHUYECKON TEXHOJIOTUU IepepaboTKU
yTJIEBOJOPOIHOTO CHIpbs : yueOHoe mocobue / E. A. EmenpsnprueBa, A. M. A6aymmun, T. .
['anuera. — CII6. : [TpocnexT Hayxku, 2018. — 112 c.

4. Marapun P.3. TeopeTruecKkue OCHOBBI XUMHUYECKUX IIPOLIECCOB IepepaboTKu HedTu. M.:
KOV, 2008, - 280 c.

5. Cononmora H.JI. XumMuueckas TexHOJIOTUS NepepaboTku HedTH U raza: yueOHoe mocodue /
H.JI. Cononogra, /I.A. Xanukona.- 3n-so KHUTY, Kazaus, 2012. - 120 c.

6. MBamkmna E.H. Teopermueckue OCHOBBI XHMHUYECKOH TEXHOJIOTUH TOIUIMBA U
YIJIEPOJHBIX MaTepuanos: y4ebHoe nocobue / E.H. Mpamkuna, A.W. Jlepamosa, E.M. FOpees. —
Tomck: M3n-Bo ToMcKOro monuTexHuYecKoro yuusepeurera, 2012, — 232 c.

7. Caduepa P.3. Ousuxoxumus HebpTH. DU3UKO-XUMHUYECKHE OCHOBBI TEXHOJIOIMH
nepepaboTku HepTH. — M. : Xumus, 1998, - 448c.

8. JKopos FO.M. PacueTsl i HcclieNoBaHusT XUMHUUYECKHUX MIPOLECCOB HedTemepepaboTku. M.:

Xumusg, 1973. - 278 c.

9. Kanyctun, B.M. Texsonorus nepepabotku Hedtu. B 4-x yactsx. / Kamycrun B.M. — M.
KonocC, 2013.



10. AxmetoB C.A. Texsonorus rirybokoi nepepaboTku HepTH 1 raza: YuebHoe nocodue s
By30B. Y¢a: ['unem, 2002. — 672 c.

11. AGnymmun AWM. butymuble Bsxkymue : yueOHoe mocobue / AWM. AGnmymmun, E.A.
Emenbansuena, T.®. anuesa, M.P. Unpucos; M-Bo o6pa3. u Hayku Poccun, Kazan. nau. uccnen.
TexHOJ. YH-T. — Kazanp : Uzn-so KHUTY, 2012. - 100 c.

12. A6aymmun A.J. BomoOutymHbIe aMyibcuu : yueOHoe nocobue / AWM. ACnysun, T.O.
['anmera, M.P. Unpucos, E.A. Emenesasraea; M—Bo 00pa3. u Hayku Poccun, KazaH. Hau. ucciuen.
TeXHOI. YH-T. — Kasaup : M3n-s0 KHUTY, 2012. - 116 ¢.

13. HedrsHble OUTYyMBI: METOIBI aHANIM3a : METONMYECKHE yKazaHus / cocT. : A. U.
A6nynnun, E. A. EMenpsansraeBa; M-Bo 06pas. u Hayku Poccun, Kazas. Han. uccnes. TEXHONI. yH-T.
— Kazans : U3g-so KHUTY, 2017. - 108 c.

14. EmenbsiapraeBa E. A. Tlpou3BoacTBo HepSATHBIX OMTYMOB : ydueOHOe mocobue / E. A.
EmenbsaprueBa, A. V. AOnynnun, H. FO. bamkupuesa; MunoOprayku Poccuu, Kazan. Hau. ucenen.
TexHoJ. YH-T. — Kazanp : MU3n-80 KHUTY, 2021. - 120 c.

15. A6nymua A.U. butymusle Bsxymue Mmatepuansl / AWM. A6aynnun, T.®. 'anuera, M.P.
Wnpucos, E.A. Emenbaneraesa, K. bukmyxamerosa, P.1. Cubrarymmmua. — CII6: Ilpocnekr
Hayky, 2017. - 208 ¢

16. Iloxonosa }0.B. Hedsarurre ocratku / FO.B. Ilokonosa. — CII6: Puxon, 2008. —219 c.

17. I'yn P.b. Hedtsusie Outymsel / P.B. I'yn. — M.: Xumus, 1973. — 432 c.

18. I'pynauxos U.b. Hedransle 6utymel. [Iponeccer 1 TexHomoruu mnpoussozactsa / U.B.
I'pynurukos. — Yoa: I'YII MHXII PB, 2015. — 288 c.

19. Kpetunun M.B. MexaHOTeXHOJIOrHYeCKHE acleKThl IMPOU3BOJACTBA HEDTAHOrO KOKca /
M.B. Kpetunus. — Ya: I'VITI UHXII Pb, 2009. — 328 c.

20. BansaBun I'.I". CoBpeMEHHBIE U IEPCIEKTUBHBIE TEPMOJUTUYESCKUE MPOIECCHI TTyOOKOMH
nepepaboTku HedTsHOTO CBIphsi / I.I'. Bansasuw, P.P. Cyronos, C.A. Axmeros, K.I'. Banasun. — CII6:
Henpa, 2010. — 224 c.

21. Cononosa, H. JI. Kypc nexnuii no qucnumirHe XuMHYecKas TEXHOJIOTHS MepepaboTKy
HeQTAHBIX OCTaTKOB M IPHUPOJHBIX OUTYMOB : ydeOHoe mocobue / H. JI. Comomoma, E. A.
Emenbaneraesa; M-Bo o0pa3. u Hayku Poccuu, Kazan. wan. uccnen. texson. yH-T. — Kazans : Uzz-
Bo KHUTY, 2018. — 84 c.

0) nomonHHUTENbHAS IUTEPATYpa:

22. Axumosa T.H. Opranuueckue Bshkyiine Matepuaisl : yuebHoe nocobue / Axkumona T.H.

— Mockaa : Poccutickuit yausepcutet tpancnopra (MUUT), 2018. — 121 c.



23. Cononosa H.JI. Bucopekunr: yuebroe nocodue / H.JI. Cononosa, E.A. EMenbanbueBa.
— Kazans: u3g-so KHUTY, 2014. — 136 c.

24. Conoposa H.JI. KatanmuTryeckuii KpeKMHT HeQTSHOTO ChIpbs: yueOHoe nmocodue / H.JL.
Conogosa, H.A. Tepentsera. — Kazans: u3g-so KHUTY, 2015. — 148 c.

25. Emenbaurraesa E. A. ANKHIApOBaHME H30QIKAHOB alIKeHaMH : yuebHoe nocobue / E. A.
Emenesanpruena, 0. X. Ycmanosa; MunoOpHayku Poccuu, KazaH. Ham. uccien. TEXHOIN. yH-T. —
Kazann : Uzn-0 KHUTY, 2022. — 104 c.

26. Cononosa H.JI. KokcoBanue HedTsaHBIX ocTaTKoB: yueOHOe nocobue / H.JI. Comonosa,
E.A. EmenpsubrueBa. — Kazans: M3n-s0 KHUTY, 2017. — 108 c.

27. Conomosa H.JI. Karamutuueckuit pudopmunr: yuedbnoe mocodbue / H.JI. Cononosa, A.U.
A6y, E.A. EMenpsasruena. — Kazans: M3a-s0 KHUTY, 2016. — 96 c.

28. Cononosa H.JI. ['mapoxpexunr HedTsaHOrO chIpbs: yuebHoe nocodue / H.JI. Comonosa,
E.U. Yepkacora, .W. Canaxos. — Kazans: U3a-80 KHUTY, 2016. - 117 c.

29. Conomosa H.JI. T'mapoourctka Torums: yuebHoe mocobue / H.JI. Comomora, H.A.
Tepentbera. — Kazans: U3a-so KI'TY, 2008. — 104 c.

30. Conomosa H.JI. Ounctka u nepepaboTka HeQTAHBIX (pakiuii: yuedHoe nocobue / H.JL
Cononoga, P.3. ®axpyraunos, E.W. Uepkacosa. — Kazaus, Uzn-s8o KHUTY, 2016. — 84 c.

31. T'anuena, T.®. Bricokonsizkue HedTH, IPUPOAHBIE OUTYMBl U OUTYMOHOCHBIE [TOPOJBI:
yuebHoe nocobue / T.®. I'anuera, B.K. [Tonosusk; M—Bo o6pa3. I vayku P.®., Kazan. Hai. uccnen.
TexHoJ. yH-T. — Kazanp: KHUTY, 2012. — 105 c.

32. Metiepc P.A. OcHOBHBIE Mporiecchl HehTenepepaboTKU: CIPaBOYHUK: Nep. ¢ anri. / P.A.
Meiiepc; oz pen. O.®. I'naronesoit, O.I1. JIskosa. - CII6.: LIOIT «ITpodeccus», 2011. - 944 c.

33. Cononosa H. JI., bamkupuesa H.1O., A6nymnun A. U., Tensames P.I'., OOpriBanuza A.A.
CoBpeMeHHBIE TEXHOJIOTHUU ITPOMU3BOJICTBA KOMIIOHEHTOB MOTOPHBIX TomuB. — Ka3anp, 2016. — 328
C.

34. Yepnoxykos H.W. Texnonorus nepepabotku Hedtu u raza. U.3. Ounctka u pasaencHue
HE(TIHOTO CBHIPBS, IPOM3BOJICTBO TOBAPHBIX HEPTENPOMYKTOB: yueOHUK it By3oB / H.I.
Yepunoxykos; nof pea. A.A. I'ypeesa, b.1. Bornapenko. - 6-e uzn., mepepab. u goim. - M.: Xumus,
1978. - 424 c.

35. Kopones E. B. JlopoxHO-CTpOHTENTbHBIE MaTepuaibl. BUTYMBL. BUTYMHbBIE JOPOXKHEIE
amynbcun. Acansroberon / E.B. Kopones, B.A. Beperosoit, B.A. Xynakos, I.®. Jlapuna, H.A.

[Ipomuna: ITeH3eHCKMI TOCY JAPCTBEHHBIN YHUBEPCUTET apXUTEKTYPHI M CTPOUTENLCTBA. — [1eH3a,
2011.—-248c.



36. 'annesa T.®. CoBpeMEHHBIE JOPOKHO-CTPOUTENBHBIE MaTepHalbl: y4ebHOe mocodue ¢
rpuom YMO / T.®. I'anvesa, A.W. A6aymmun, M.P. Unpucos. — CII6: [Tpocnext Hayxu, 2014 r.
— 144 c.



