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1. Bonpocwt npozpammel 6cmynumenbHo20 IK3AMEHA 6 MAZUCMPANYPY HO
Hanpaenenuro 18.04.01 «Xumuueckas mexnHono2ua», NPOZPaAmMMa noOO2Z0MOGKU
«IIpoueccol u mexnonozuu 2nyoo0Koi nepepadbomrku Hegpmuy

1.1. «Teopusi XMMHKO-TEXHOJOTHYECKHUX IIPOLECCOB»

1. PacueTt KonmuyecTBa HE3aBUCUMBIX PEAKIUU U KIIOYEBBIX BEIECTB.

2. Texuuko-skoHomudeckue rmnokazarenun XT1I. CreneHbp npeBpalleHHUs.
Bnusuue mapamerpoB XTII Ha riyOuHy mnpoTekaHus HeOOpaTUMBIX peakIHi,
PEIUKII HEMPEBPAILLEHHOT'O CHIPbS.

3. Texumko-skoHoMuuyeckne mokasarenu XIII. MzbuparenbHOCTH
npeBpalieHus: chipbs. Beibop ontumanbsHeiXx napamerpoB XTII mns poctrxeHus
MaKCUMAJIbHOU CEJIEKTUBHOCTH.

4. Texauko-skoHOMHUeckue mokazarenu X 111. Pacxogusie ko duiueHTs!
II0 CBHIPBIO. BiMsIHME CTEXHOMETpPHUHU peaklUd Ha pacXoiHble KO3 ULIHUEHTH 10
CBIpBIO. PenuKi1, Kak croco0 CHIKEHUS paCXOIHBIX KO3 (GUIIUEHTOB 10 CHIPHIO.

5. Marepuansusiii 6ananc XTII. Pacuer MaTepuanpHOro 6anaHca CII0XXHBIX
HEOOpaTUMBIX peaKLUi 110 UCXOJHOMY CHIPBIO.

6. Marepuanpubiii  Oamanc XTII. Pacuer wmarepuansHOoro OanaHca
oOpaTuMbIX peakiuil. PaBHOBecHe XUMHUUECKUX peaKIUi.

7. Tepmonmunamudeckue GYHKIMM XUMHYECKUX peakuuil. Pacuer
VM3MEHEHHUs DHTAJbIINHM, SHTPONUU U TEIUIOEMKOCTA XHMHYECKOW peakluu IIpU
HOPMAaJIBHBIX YCIIOBUSX U 3aJJaHHOM TeMIIepaType.

8. PaBHOBecme xummueckux peakuui. 300apHO-U30TEpMUUECKUI
noTteHnuan peakuuu. Pacder norennuana ['u66ca npu pa3nmuyHbIX TeMIeparypax.

9. PaBHOBecHe xuMHuueckux peaknuil. Koncranta paBHOBecHss 0OpaTHMBIX
peaxuuii, pacueT KOHCTAaHThl PABHOBECUS IIPY HOPMAJIbHBIX YCIIOBHUSX U 3aJJaHHOMN
TeMIlepaType.

10. PaBHOBecHe xXuUMHYECKMX peaknuil. Pacduer paBHOBECHOro cocTaBa
00paTHUMBIX peaKIIHii.

11. PaBHOoBecnme xuMu4eckux peakuuid. KoHCTaHTBI paBHOBECHS.
B3auMocBs3b KOHCTaHT paBHOBecus. HeoOxoquMble B JOCTaTOYHBIE YCIOBHS ISt
CaMOIIPOU3BOJIBHOIONIPOTEKAHUSI OOPAaTUMBIX PEaKIIH.

12. PaBHOBecHe XUMUYECKUX peakiuil. [[puHIUITBI CMeIeHUs] paBHOBECHS.

13. Ompenenenve oONTUMAaNBHBIX IAPaMETPOB NPOTEKAHUS OOPATUMBIX
npoueccos. 14. I'paduyeckoe npencraBieHre H3MEHEHHSI COCTOSHUSI CHCTEMBI IIPH
XMMHAYECKOM IpPEBpAIllEHUd. OHAO- U JK30TepMUYECKHE peakiuu. BiusHue
KaTaJIu3aTopa Ha YHEPreTUUECKOEe COCTOSIHUE XUMUYECKON peaKIiy.

15. OcHoBHBIE 3aKOHBI (OpPMalbHOM KUHETHKH: ypaBHEHHWE AppeHuyca,
3aKOH JEHCTBYIOIIUX Macc.

16. OcHOBHBIE NONIOXKEHHs, UTOrOBOE ypaBHEHWE W BBIBOJBI IO TEOPHH
aKTUBHBIX COYIapeHHU ¥ 110 TEOPHH IMEPEXOAHOro coCTOsiHUS. CpaBHHMTENLHBIN
aHaJIN3 TEOPHUH.

17. MexaHu3MBl, yCIIOBUS U KaTaIM3aTOPBI IIPOIecca TUAPUPOBAHUS.

18. PapukanbHO-1IENTHONH MEXaHU3M PeaKIHUHOKHCIIEHHS YTIIEBOAOPO/IOB.




1.2. «IIponeccnl H TeXHOJOrHH HeTenepepabOTKH»

1. O6mue cBefeHUs O HeTSIHOW M ra30BOM IPOMBIILIEHHOCTH. J[06bMa
He(TH ¥ rasa. IlepcriekTHBHEBIC HanpaBJeHus pa3BUTHS HeTenepepaboTKH.

2. I'unoTre3sl MUHEPATBHOTO i OPraHUIECKOTO IPOUCXOXKIECHHU HEPTH.

3. OpakuMOHHBIM ¥ XHUMHYECKHH cocTaB HedTH. XUMHYECKas
knaccuukanys Hegru. TexHomoruyeckas kiaccuuKays HeTu.

4. Hwmsmme mnapa¢unsl. DUNKO-XUMHYECKHE CBOMCTBA M obnactu
npuMmeHeHus1. CpaBHeHHE CII0OCOO0B BBIIEICHHS.

5. Beicmme mnapadunpl. DUBMKO-XHMHYECKME CBOWCTBA U 06JIACTH
npuMeHeHus. CpaBHEHHE CITIOCOOOB BEIIEIEHHS.

6. Msonapagunpl. OU3KMKO- XMMHYECKUE CBOMCTBA U 00JIACTH IPUMEHEHHS.
CpaBHeHue crioco00B MOTyYEeHHUS.

7. ApomaTtmyeckue yrieBomoponsl. DU3NKO-XMMUYECKHE CBOWCTBA W
obnacti npuMmeHeHust. CpaBHEHHE CIIOCOOOB MOy YeHHS.

8. Baxueiimme ¢Qusnyeckue cBolicTBa He(GTH U HePTENPOAYKTOB:
IUIOTHOCTh, MOJICKYJISIpHAs Macca, BI3KOCTb, TeMIepaTypa IIOMYTHEHHS WU
KpUCTaJUIU3aIliH, TEMIIEPATYpa BCIIBIIKY U BOCIUIAMEHEHHS, CAMOBOCIIIIAMEHEHHUS
U MX CBA3b ¢ cOCTaBOM. OKTaHOBOE U IIETAHOBOE YHCIIA.

9. IlonroroBka HepTH K nepepaGoTKe, OCHOBHOE Ha3HaveHHe. [IpUIHHEI
00€3BOXKMBaHMs, OOECCONUBAHUS, CTAOWIM3ALUM, YHAJNCHHS MeXaHWYECKUX
npumMeced. Kopposust HedTenpoMbIcIoBoro 060pyq0BaHusl.

10. TeopeTrveckre OCHOBEI ¥ TEXHONOTHSI aTMOC(EPHOM EpErOHKH HE(TH.

11. TeopeTnveckre OCHOBEI ¥ TEXHOJIOTHUS BaKyyMHOM IIEPErOHKH HE(TH.

12. Teoperudeckue OCHOBBI M TEXHOJOIMS IIPOLECCA KATATUTHIECKOTO
KPEKUHTA.

13. TeopeTnyeckue OCHOBBI M TEXHOJOTHs IIPOLECCA KaTAIMTHYECKOTO
prudopMuHra. MeTO/IbI CHIKEHHS COZIepXKaHus GeH30Ma B MPOIyKTaX PU(OPMUHTa.

14. Teopernyeckne OCHOBBI ¥ TEXHONOTHS IPOLIECCA THAPOKPEKUHTA.

15. Teoperuyeckre OCHOBBI M TEXHONOTHS TIpoLecca BHCOPEKHHTA
TSDKEJIOTO CHIPBSI.

16. Teoperndeckne OCHOBBI W TEXHOJOTHsA IIpoIecca 3aMeIEHHOTO
KOKCOBaHUS.

17. VICTOYHMKM M pecypcsl YINIEBOAOPOJHBIX TIa30B W OyTH WX
UCMoNIb30BaHusA. O4YUCTKA YIIIEBOAOPOAHBIX Ia30B OT «KUCIBIX KOMIOHEHTOBY.
Merozsl pasneneHus yriieBogopO HbIX ra3oB.

18. ITpor3BoACTBO BOXOPOIA HA IPEANPHATHIX He(TenepepabOTKH.

19. IIpon3BoacTBO Cephl U3 CEepOCOoLEepKaINX Ia30B.

20. Xapakrepucruka u knaccudukarpst HIT3. Timy6una nepepaGorku HedTH.
Hunexc Henbcona.

21. CoBpemeHHOe cocTosiHUE HedTenepepabaThIBaroNIell MPOMBIIUIEHHOCTH
mupa u Poccun.

22. Knaccugukanus ToBapHbIX He(TEIPOLyKTOB.

1.3. «OcHOBbI NpOEKTHPOBaHHSI HeTEXHMHUECKHX IPOU3BOACTB»
«O0opynoBanus 3aB010B»




1. OcHOBHBIE CBOWCTBa XHAKOCTEH (TEKydecTb, JIMIIKOCTh, BSI3KOCTB,
C)KUMAEeMOCTh, IUIOTHOCTh, VIENBHBIA BeC, THIPOCTATUYECKOE J[aBJICHUE).
CBolicTBa ¥ pa3MEpPHOCTH JIABJICHUSL.

2. Buapl TeueHus XUIAKOCTH (HamopHoe W Oe3HaNopHOe, CTalMOHapHOE U
HeCTallMOHApHOE, paBHOMEPHOE U HepaBHOMEpHOe). PeXuMBI TeueHHs XUIKOCTH
(;TaMuHApHBIHN, TepexXoHbIH, TypOyneHTHsIN). Kpurepuii Perinonbaca.

3. VpaBHeHHs IOCTOSIHCTBA pacxofia XHIKOCTH. 3aBHCHUMOCThH CpEIHEM
CKOPOCTH IIOTOKa OT JKHBOIO CEUSHHS WM JUaMeTpa TpyOBl IpH IOCTOSHHOM
pacxoie XUJIKOCTH.

4. OCHOBHBIE 3aKOHOMEPHOCTH U IIPUMEHEHHE IICEBJO0XKIKEHHOIO
(«kumsiimero»)  cmost. Ilepeas  ® BTOpass ~ KpUTHYECKME  CKOPOCTH
riceBIoOXKIKeHHoro arenta. [Imocer u munycs KC.

5. CymHOCTh YW OCHOBHBIE MOHSATHS MaccooOMeHa. JIBKymas cuiia
nporeccoB MaccoOMeHna. OCHOBHBIE MacCOOOMEHHBIE IIPOIIECCHI.

6. I'peromue TeruIOHOCUTENM (HACHILIEHHBIM BOISHOMN IIap, rops4yas BOIA,
OpraHUYecKHe, WOHHBIE, )XUAKOMETAUINYECKUE TEIUIOHOCUTENH, ABIMOBEIE Ia3kbl,
ANIEKTPUIECKUHN TOK).

7. Oxyaxnaroliye TeIUIOHOCUTENU (BOJAA, BO3MyX, JeJ, HU3KOKHUILALIUE
KHJIKOCTH, XJIaIar€HThI).

8. CyIIHOCTP M OCHOBHBIE IIOHATHUS TerulooOMeHa. TemnooTAada u
terionepenaya. TeroBoii moTok. OCHOBHBIE TEIIOBBIE ITPOIECCHI. '

9. YcrpoiicTBo, XapakTepucTka (10 Mpou3BoauTeNbHOCTH, Hanopy, KITJI,
PaBHOMEPHOCTH ITOJAUM) M MPUHIUI JeHCTBHS MOPIIHEBBIX HACOCOB. Bo3My1iHbIe
konmnaku. MHaukatopHas nuarpamMma. Jluarpamma nojgaqm.

10. YcrpoiicTBo, XapakTepucTuKa (10 MpOU3BOAUTENBHOCTH, Hanopy, KII/],
PaBHOMEPHOCTH IIOJIayd) W MPUHIUN JEeHCTBUS IEHTPOOEXKHBIX HACOCOB.
KoHcTpykiuu pabodero xoseca. _

11. Kimaccudukamus KOHTaKTHBIX yCTPOUCTB. [ uapoanHaMudeckue pabodne
PEXHUMBI TApEJIOK. YCTPONCTBO U NMPUHLMI ACHCTBUS TapesibuaThlX KOJOHH, UX
IUIIOCHl U MUHYCHI. BinsiHue QuerMoBoro uyucia Ha mokazaTeld peKTU(UKAIUU
(4eTKOCTh pa3feNieHds, pa3Mephl KOJOHHBI, pPacXOJbl TEIUIOHOCUTENEH U
IIPOU3BOJUTENIEHOCTH KOJIOHHBI).

12. Knaccugukanusi KOHTaKTHBIX YCTPOMCTB. I uupoquHamMudeckue pabodyne
pEeXUMBI HAcaZoOK. YCTPONMCTBO M TNPHUHIMUIT JEHCTBUS HACAIOYHBIX KOJIOHH, HUX
IUIIOCBI U MUHYCHL. BiusiHue QiermMoBoro yucia Ha mokazaTeld peKTH(UKAIUN
(4eTKkOCTh pa3feneHus, pa3Mepsl KOJOHHBI, pPacxXoJbl TEIUIOHOCHTENEH U
IIPOU3BOUTENIBHOCTD KOJIOHHBI).

13. Anmapatypa ans pasgeneHust razoB3Beceil. KOHCTpykuus MOHO- H
MYJIBTULUKIIOHOB, TPyO4aThIX 3NIeKTPOGUIHTPOB. VX IUTIOCH 1 MHHYCHI.

14.  Knaccudpukaiys TemooOMEHHOTO 00OpyIOBaHHsS. Y CTPONCTBO
KOXYyXOTpyO4YaThlX M  IIACTMHYATHIX  TEIUIOOOMEHHUKOB, CpaBHHTEIbHAS
XapaKTePUCTHKA.

15. AseorponHas pekTudukanus. CxeMa yCTaHOBKH. Pa3lielleHust cMecH
3TaHoJIa C BOJOU ¢ nobasiieHueM OeH3oI1a.

16. Knaccuuxanus peakTopoB U (GaKTOpEI, BIUSIOINE Ha UX KOHCTPYKIIHIO.




Oco0eHHOCTH TPUMEHEHUS PEaKTOPOB CMEIIIEHUS ¥ BEITECHEHMUSL.

17. PeaxkTopspl KaTalWTHYeCKMX TIa30(a3HbIX IpoueccoB. PeakTopsl ¢
HEIO/IBIDKHBIM CJIOEM KaTajiu3aTopa — peakTOphl C KaTaIU3aTOPHBIMH PEIIETKAMMU.
TerutoBoii 6ananc aguabaTHUECKOro peakTopa.

18. PeakToppl KaranuTH4ecKux Trazo¢asHbIX IIPOLECCOB. PeakTopsl C
HEIMOABIDKHBIM  CIIOEM KaTalu3aTopa — PEeakTOpbl € KOMIIAKTHBIM CJIO€M
3epHUCTOr0 KatajgusaTopa. TemioBoii 6amaHc aquabaTuiaeckoro peakTopa.

19. PeakTopsl KaTaJIUTHYeCKHUX Tra3o(ha3HBIX IIPOLECCOB. PeakTophl ¢
HEeMOJBM)KHBIM CJIOEM KaTaju3aropa IIOJIOYHOro THuna. TeroBoid 6GamaHc
annabaTu4ecKoro peakTopa.

20. PeaxTOopsl KaTanuTU4YeCKMX TIa30(a3HbIX IpolueccoB. PeakTopsl ¢
HENOJBIKHBIM CIIOEM KarajusaTopa TpyoOuaroro Ttuma. TeruioBoit OanaHc
M30TEPMHUYECKOTO PEaKkTopa.

2]1. PeakTopsl KaTaJUTUYECKUX Tra3o(a3HBIX IIpOLEecCOB. PeakTopbl c
HEIOJBIDKHBIM CJIOEM KaTalu3aTopa IUIACTUHYATOro THUMa. TerioBoi OaiaHc
U30TEPMHUYECKOTO PeaKkTopa. '

22. PeaxkTOppl KaTaIUTHYECKHX TIa30(a3HBIX IpoleccoB. PeakTopbl ¢
JBIDKYIIAMCS CJIOEM KaTalln3aropa. TerioBoii 6ajiaHc H30TepMUIECKOr0 peakTopa.

23. PeakTOppl KaTaJIUTH4YeCKUX Tra3o(a3HBIX IporeccoB. PeakTopel ¢
IICEBAOOXKIDKEHHBIM ~ CJIOEM 3€pHHCTOIO Karajnu3aropa. TeruioBoil OanaHc
ananabaTUIeCcKoro peakropa.

24. PeakTopsl HEKaTAIUTHYECKUX I'a30¢a3HbIX nporeccoB. Knaccudukarws,
Ha3HAa4yeHHe, OCHOBHBIE ITOKazaTend paboThl U KOHCTPYKIHS TPyOUaTHIX II€Yeii.
TeruoBoii 6anaHc U30TEPMUYIECKOTO peakTopa.

2. Yuebno-memoouueckoe u UHopmayuoHHoe obecneueHue nPOZPaAMMbL
6CHYNUMENIbHO20 IK3AMEHA 6 Mazucmpamypy hno Hanpaenenuiol8.04.01
«Xumuueckaa mexnonozusy, npozpamma noozomoexku «Ilpoueccor u
mexnonozuu 21y00Koil nepepabomku Hepmuy

a) OCHOBHAs JINTEpaTypa:

1. ITorexun, B.M. OCHOBBI TEOpHH XMMHYECKHX IPOIECCOB TEXHOIOTUU
OpraHHYeCKHX BELIECTB M HedTenepepabOTKU: ydeOHMK a8 By3oB / B.M.
ITorexun, B.B. ITorexun. — Cankr-Iletep6ypr : XUMU3 AT, 2020. — 943 c.

2. SImanues, b.A. TexHonoruyeckue Mmpouecchl W MPOU3BOACTBA: y4eOHOE
nocobue/b.A. SImanues, JL.I'. SImanuesa. — 38 sx3. B YHUIL] HXTU HumxHekaMck:
HXTH, 2015. - 71 c.

3. Pa6os B.JI. Xumus HedtH u raza / B.JI. Pa6os. — M.: ]| «DOPYMy,
2009.-336c.

4. Ckyrun, E.JI. OcHoBel HedremepepaGoTki W HedTexumum: yueGHOE
nocodbue / E.JI. Ckyrun, C.O. Ilomropusii, O.T. Ilomropnas; OMckuit
TOCYHapCTBEHHBIA  TEXHMYECKHMM  yHuUBepcuteT. — OMck :  OMckwit
rocyapCTBEHHBIN TeXHu4Yeckuid yHuBepcuteT (OMI'TY), 2020. — 145 c.

5. Karanuriyeckue npoueccel HehTeXuMuu U HedTenepepaboTKy : yueGHOe
nocobue / M.B. IKypasnesa, I'1O. Kimnmenrosa, O.B. 3ummypoBa [u np.];




Kazanckuii' HallMOHAJIBHBIA HCCIEIOBATEILCKUNA TEXHOJOTUYECKUNA HHCTUTYT. —
Kazanp: Kazanckuif HayqHO-HCCIENOBATEIbCKUNA TEXHOJIOITMYECKUN YHUBEPCUTET
(KHUTY), 2019. - 316 c.

6. Ilonukapos, V1. 1. MamuHbl 1 anmnaparsl XUMUYECKUX IIPOU3BOIACTB U
HedTerazonepepaborku : yueOnuk / M. W. Ilonuxapos, M. I'. l'alinymnun. — 6-e
u3., crep. — Cankr-IletepOypr : Jlans, 2020. — 604 c.

0) HONOJIHUTENIbHAS JIUTEepaTypa:

1. Illypeiruna, JI.MA. OcHOBBI Teopuu (GU3UKO-XUMUYECKUX IPOIECCOB B
reTeporeHHBIX cucteMax: yueOHoe mocobue / JLU. ypsiruna, J.I1. CypoBoi,
JLH. byrepko; KemepoBckuii rocymapcrBeHHbIi yHHBepcuTeT. — Kemeposo :
Kemeposckuii rocygapctBeHHbI yHuBepcutet, 2015. — 104 c.

2. HoBoxwunoBa, A.M. Teopus XUMHKO-TEXHOJIOTHYECKHX IIPOIECCOB:
Metonudeckue ykazanus/ A.W. Hooxwuosa, A.P. IllakupoBa, A.A. HOBOXUJIOB.-
Hwxuekamck: HXTU ®I'bOY BO «KHUTY». —2018. —41c.

3. Bnacos, B.I'. Ilpomeccsl crabunuzanuu HedTel, ra30KOHICHCATOB H
HeQTAHBIX ¢pakuuii: yuebnoe mocobue/ B.I'. BmacoB. — Mocksa ; Bomorma :
Nudpa-Nuxenepus, 2021. — 180 c.

4. ®axpyrauHoB, P.3. Ouuctka u mnepepabotka HeDTSHBIX (pakuii :
yuebHoe mnocobue / P.3. ®axpyrmuaoB, H.JI. Comnomoa, E.M. Yepkacosa;
Kaszanckuil' HallMOHAJIBHBIA HCCIIEOBATENIbCKUM TEXHOJIIOTMUECKN YHHUBEPCHUTET.

— Kazamp: Kazanckuif  Hay4HO-HCCNENOBATENBCKUA  TEXHOJIOTHUECKHIMA
ynusepcuteT (KHUTY), 2016. — 84 c.
3 O6opynoBanue HedTerazomnepepabOTKH, XUMUYECKUX 51

He(pTeXUMUYIECKHUX NMPOou3BoACTB. KHura 2 : y4eOHMK I By30B B JIBYX KHHMrax / A.
C. Tumonus, I'. B. boxxko, B. f1. Bopmes [u ap.] ; mox o6t pexa. A. C. TumonuHa.
- Mockga ; Bonorna : Uadpa-Umxenepus, 2019. - 476 c.

6. Terenemun, B. B. Hedrerazosoe nemno. ITonueni kypc. B aByx Tomax.
Tom 2 : yuebnuk / B. B. Terensmun. — 2-e u3n. — Mocksa ; Bosorna : Mudpa-
Nuxenepus, 2021. — 400 c.

B) IporpaMMHoe obecrneyenue u IHTepHET-pecypCHI:

1. OBC «JIanb»: Pexxum nocryma: https://e.lanbook.com.

2. OO0pasosarensHas, miaarpopma IOpaiit [caiit]: Pexum mocryma:
https://urait.ru.

3. «BecTHUK TEXHOJOIMYEeCKOro yHHBepcuTeTa» — JloCTym CBOOOIHEIM:
http://elibrary.ru.




