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CocraBuTenb POrpaMMsl:

AxMeabsiHOBa Panca AXTAMOBHA — JIOKTOp TEXHHUUYECKUX HAYK, mpodeccop Kadenpbl
TCK



Bonpocwt npozpammul ecmynumenbhozo IK3ameHa 8 MazucCmpamypy:
o HaIpaBJICHUIO 18.04.01- XuMu4eckass TEXHOJIOTHS,

nporpamMmma IIOATrOTOBKH «["a30XUMHUYECKHE TEXHOJIOTHU MMPOM3BOACTBA ChIPbA IJIA

MIOJIMMEPOB»

1.  Kputnueckue COCTOSHUS U METOJIbI pacdyeTa KPUTHICCKUX TeMIIepaTyp, o0bema, TaBICHUS U
Kod(h(UIIMEeHTa COKUMAEMOCTH.

2. CooTHomIeHHS MEXIy OOBEMOM, JaBIICHUEM M TEMIEPAaTypol Ta30B M IKUJAKOCTCH.

[IpuBenenHnoe ypaBHeHHE COCTOSIHUA. PacueT koauuneHTa cKMMaeMOCTH ra30B.

3. JlaBneHume mapoB W TEIIOTHI mMapooOpa3oBaHUs. Pacyer, OCHOBaHHBIM Ha NPHUBEIECHHOM
ypaBHeHun Kuproda. OmnpezneneHue TEIIOTH MapooOpa3oBaHUs 4epe3 SHTPOIHUI0 MapooOpa30BaHMUI.
3aBUCUMOCTD TEIUIOTHI TapOOOpa30oBaHUs OT TEMIIEPATYPHI.

4.  TennoeMKoCTb, aJJJUTUBHBIE METOJbl pacyeTa. 3aBUCUMOCTh TEIJIOTHI CTOPAHUS OT 4YUCiIa
aTOMOB KHUCJIOpPOJa, HEOOXOOUMBIX Uil TOJHOTO CropaHus BeulecTBa. PacueT CTaHAAapTHBIX TEIUIOT
00pa30BaHUs 10 SHEPTHSIM CBsI3€H U TEIIOTaM cropaHusi. MeToibl pacuera TeIUIOBbIX 3PPEKTOB peaKIIUi.

5. Xumuaeckoe paBHoBecrue. OCHOBHBIE MOJI0XKeHUs. [lepBoe 1 BTOpoe Havano TEPMOIMHAMUKI
158 KpI/ITepI/II/I HaHpaBHCHHOCTI/I XUMHUYCCKOT'O Hpouecca. PvaeT KOHCTAHTBI XUMHWYCCKOTO paBHOBeCI/IfL

6. Pacuet cocTtaBa paBHOBECHBIX CMECE U pABHOBECHOW CTETIEHU MPEBPAILCHUS AJISl IPOCTHIX U
CIIOJKHBIX peaKuHﬁ pa3H},1x THIIOB, 3aKOHOMepHOCTI/I B paBHOBeCHOM COCTaBeC HpO)IyKTOB CIIOXKHBIX
peaKuum.

1. CKOpOCTh TIpEBpaIllEHUs] BEIIECTB M CKOPOCTh PEaKIMU, WX CBsA3b. l[loHSATHE MexaHu3ma

peakuynu. KuHeTnka 1 MeXaHU3M 3JEMEHTapHBIX PEaKIUi, IEPEXOAHOE COCTOSIHHE. MeToAbl U MPHUMEPHI
IIOCTPOCHHUSI KMHETUYECKUX YPAaBHEHUH, CBSA3b UX C MEXAaHU3MOM PEaKIUu.

8. Knaccudukanus opraHWYecKUX pEakidid 1O HAMpaBIECHUIO, XapakTepy pa3pbiBa CBA3CH,
MOJIEKYJISIPHOCTH.

9.  XuMuueckue peakiuy Kak B3auMOJEHCTBUE AMEKTPODUIbHBIX U HYKICO(PHUIbHBIX LIEHTPOB
MOJIEKYII.

10. KomnuuecTBeHHass XapakTepuUCTHKa >(PQPEKTOB 3aMecCTHTENEH: WHAYKIMOHHBbIE KOHCTAHTBI
3aMecTuTeNnei, KOHCTaHThl ['ammera. YpaBHeHue [‘ammera. PeakunoHHass KOHCTaHTa U MEXaHU3M
MpEeBpAILCHUH.

11. OpOutasibHblE TOHOPHO-AKIIETITOPHBIE MEXMOJIEKYJIIpHbIE B3auMmoaeicTBusa. Obpa3zoBaHue
HOBBIX XMMHUYECKHUX CBSI3€M Kak pe3ylbTaT OpOUTAIBHBIX JIOHOPHO-AKIENTOPHBIX B3aWMOJCHUCTBUU.
KonuuecTBeHHass XapakTepucTUKa OPOUTANBbHBIX B3aUMOJICHCTBUN. MeToa SHepruil crabuiuzanuu.
[Tpubnmkenne rpaHUuYHBIX OPOUTATIEH.

12. Ponb cpenpl B SJI€MEHTapHOM aKTe€ XUMHUYECKOW peakiuu. KadecTBeHHbIE OTIMYUSA B
MPOTEKAHUH XUMHUUYECKUX PEaKIUil B Ta30BOM U KUAKOH (a3zax.

13. HykneodunbHble peakuuu. MexaHNU3M HYKJICO(MUIHHOTO 3aMEUICHUS, BIUSHUE CTPOCHUS
peareHToB U cpeabl. HykineounpHoe OTIICTIICHHE, €0 MEXaHU3M U KOHKYPEHIIUS C 3aMEIICHUEM.

14. HykneodunbHble peakiiuu u3oMepu3anui. MexaHu3m HyKIeo(pHIBHOTO MPUCOSTUHEHHS T10
HEHACBIIIIEHOW CBS3U, TETePOIMKIaM M KapOOHWIBHOUM TpyIe, BIUSHUE CTPOCHHUS COEAUHEHUH U
Katanu3aTopoB. HykneounpHbie peakiiuu KUCIOT U UX MPOU3BOIHBIX.

15. DOnextpodunpHble  peakiuu. MeXxaHu3M  IIeKTPO(UIBHOTO  MPHUCOSAWHEHUS IO
HEHACBIIIEHHOM cBsi3u. Karanu3 KHuciIoTaMu M KOMIUIEKCAMH METAIJIOB, BIUSHHE CTPOE€HHs. MexaHu3m
ANEeKTPOUIBHOTO 3aMEIIEHHS B ApOMAaTUUYECKOE SIIPO, KaTaIHu3 U BIUSHUE CTPOCHHUS.

16. PapuxanbHble peakuuu. CTaauu paauKalbHOTO MpoIiecca.



17. Karanus, onpenenenue. MHruburopsl um axTuBaTopsl B KaTanuse. V3MeHeHHE SHEpruu
AKTUBALMM KAaTAIUTUYECKOM XMMUYECKON peaklMy. Buasl KaTaJIM3aTOPOB 0 CIELUAIBHOCTH JACHCTBUS,
COCTaBy, CIIOCO0aM MPOU3BOICTBA. AKTUBHOCTD, CEIIEKTUBHOCTD, IIPOU3BOAUTEIBHOCTD KaTalln3aTOPOB.

18. IIpeumymiecTBa M HEIOCTaTKM TOMOTEHHOTO Karain3a. TeOopuH TOMOTE€HHOTO KaTaju3a.
KucnorHo — ocHOBHOI romoreHHbli katainu3. OCOOEHHOCTH KMHETUKU. MeXaHu3M KaTaliu3a KUCI0TaMu U
OCHOBAHHUSIMHU.

19. TereporenHbie KaTanu3atopbel. Teopuu reTeporeHHoro karaiam3a. OCHOBBI KHHETHKH
reTepOreHHO-KaTAIUTHIEeCKUX  peakuuid.  KuHermueckas  oONacTh  IeTEPOreHHOTO  KaTalln3a.
Bremnenuddysnonnas u BHyTpuandpy3nonHas o0acTi Kataimusa.

20. CeipreBast 0a3a TPOMBIIUICHHOCTH NPOM3BOJCTBA OPraHWYECKUX BemecTB. HedTs.
[TpupoHbIe 1 IOMyTHBIE Ta3bl. POJIb HE(TH B POMBITINIEHHOCTH OPTaHUYECKOTO CHHTE3a.

21. Tlapadunbl u HapTeHBI. VICTOYHUKN M METOJIBI BBIJCIEHHS HU3IIMX W BHICIINX Mapa(uHOB,
KapOamuHas nenapaduHu3aIus, BeIIeIeHNE ¢ TTOMOIIBIO IIEOJTUTOB.

22. MarucrpaibHble KOMIIPECCOPHBIE CTaHINH, HA3HAYCHHUE U YCTPOUCTBO.

23. TazopacnpenenuTenbHbIE CTAaHIINH, HA3HAYCHHUE M YCTPOHUCTBO.

24. MeraH, CTpOEHHE, CBOMCTBA, CBHIPHEBBIE HCTOYHUKH, XUMHUYECKHE MPOIECCHl Ha OCHOBE
MeTaHa.

25.  OcHOBHBIC MOHOMEPHI JUTSI TIPOU3BO/ICTBA CHHTETHIECKUX KaydyKOB. METO JIbI X MTOJTy9ICHUSI.

26. OcCoOEHHOCTM TIOJUMEPHOTO COCTOSIHHSI BEIIeCTBA M KIACCU(PHUKAIMS  ITOJTHMEPOB.
O6pa3oBaHue, NOJYyYEHHE U PacpOCTPaHEHHE MTOJIUMEPOB.

27. OmeHka >(pHEKTHBHOCTH XHUMHKO-TEXHOJOTHUECKOTO TMpolecca. TeXHOJOTHYecKne W
TE€XHUKO-3KOHOMUYECKHUE KPUTEPUU IPPEKTUBHOCTH XUMUKO-TEXHOJIOIMUECKOTO IIpoLiecca.

28. Krnaccudukamuss XMMHYECKHX PEAKTOpoB 10  (a30BOMY COCTaBy pEarcHTOB W
KOHCTPYKTUBHBIM OCOOEHHOCTSIM. PeakTophl [yl TOMOI€HHBIX IPOIeccoB. PeakTophl Ui reTeporeHHbIX
nporeccoB. OcCOOEHHOCTH U KOHCTPYKLIMH.

29.  OcHoBBI OpMHUPOBAHUS MECTOPOXKIeHN He(TH 1 Ta3za. HedrerazoHachleHHBIN T1ACT KaK
00beKT n00buM HeTH U raza. HedrerazoHocHble 00bEKTHI. METOIBI TIOWCKA U Pa3BEIKA HEPTIHBIX H
ra30BbIX MECTOPOXKICHUH.

30. Ilonsatne o HedTe-u razoXUMHM. XUMHUYECKHME cOCTaBbl He(Tu UM rasa. ['pynmnoBoii,
(bpakunOHHBIN cocTaBbl HE(PTH U Ta3a. I'eTepoaToMHble coeJMHEHUs He(PpTH U ra3a. Ac(aabTeHBbI.

31. AnbTepHaTHBHbIE HCTOYHHUKH YIJICBOJOPOJHOTO ChIPbs: KIACCU(UKALMS U ChIPhEBOU
noTeHuan BeicokoBsi3kue HehTH U IPUPOIHBIE OUTYMBI.

32. TexHonoruyeckre 0CHOBBI IPOMBICIIOBOM MOATOTOBKU HE(TH.

33. Teoperuueckue 0OCHOBBI IPOLIECCOB PA3/IEIEHUS I'a30BbIX cMecel. MeTo1bl pa3/iesieHus ra30B.
[IpumeHeHre MeMOpaHHOTO ra3opa3iesieHus.

34. CxwkeHHbII NpUpoAHBIM ra3 omnpeneneHue. Ero mnpeumymiecTBa IO CpPaBHEHUIO C
TPYOOIIPOBOIHBIM.

35. YersIpe 3Tamna neperadyu CKUKEHHOTO MPUPOTHOTO T'a3a OT MPOU3BOIUTENS K MOTPEOUTEIIO.

36. Kakue npou3BOJCTBa BXOIAT B COCTaB 3aBOJia M0 CKMXKEHUIO PUPOIHOTO raza?

37. DOxosornyeckue mpoodaeMbl B XUMHUECKOM MPOU3BOACTBE. MeTOIbl OUMCTKH CTOYHBIX BOJ,
ra3oBbIX BBIOPOCOB M IepepaboTka TBEpAbIX OTXOJO0B. IIpuHIMIIBI co31aHUS O€30TXOTHBIX U
MaJIOOTXO/IHBIX TEXHOJIOT M.

38. OOmas xapakTepuCcTHKa SHEPronoTpediieHus B HepTenepepaboTke U HePTEXUMHUH.

39.



2. Yueono-memoouueckoe u unghopmayuonnoe obecneuenue npozpammol 6CIynumenabHo20 IK3amenda 6
mazucmpamypy:

A. OcHoOBHas uTeparypa:

1.  B.T. UBanos, . M. Ky3nenosa, 3. B. UupkyHoB [u 1p.], O0mmas xuMmudeckasi TEXHOJIOTHSL.
OcHoBzble koHUEenuUU npoektupoBanus XTC [DnexTponnslii pecype] : Cankr-IlerepOypr : Jlanp, 2021

2. 10.A. Mocksuues, AK. I'puropuues, OC. IlaBnoB, Teopernueckue OCHOBBI XHMHUYECKOH
TexHoJoruu [ Yueonuk] yue6. mocobue: M. : Jlanp, 2016.
3. B. U. UrnarenkoB, TeopeTndeckue OCHOBBI XuUMHUYECKoil TexHosoruu [IIpouee| YuebGHOe

noco6ue s CIIC): Mocksa : FOpaiit, 2020.

4. KouneB A.M., Chnupunonosa P.P., Tambee C.C. Xumus BbICOKOMOJIEKYJISIPHBIX
coenuaenuii. Texctol nekuuil. — Kazane: KI'TY, 2010.

5. KouneB A.M., ApxupeeB B.I1., 3aukun A.E., I'anu6eeB C.C. OU3NKOXUMHS TTOJIUMEPOB. —
Kazans: ®@sm1, 2003.

6. Omanyans H.M., Knoppe /I.I'. Kypc xumundeckoit knHetuku.- M.: Beicm. mk., 1984.- 463c.

1. . A. bapanos, [Ipomeccsl u ammapaThl XUMUYECKOW TEXHOJIOTHH [DJIEKTPOHHBIN pecypc]|
yuebHoe nocobue: Cankr-IlerepOypr : Jlans, 2020

8. H. A. Illocrak, E. E. 3amopoxen, E. Il. 3amopoxen, IIpomeccsl u 000pymoBaHue B
TEXHOJIOTUSX TOJATOTOBKH M TepepaboTku yrieBogopodHbix ra3oB [[Ipouee] monorpadwus: Mocksa,
Bomnorna : Undpa-Unkenepus, 2021 https://biblioclub.ru/index.php?page=book&id=617862

9. A.H. Mapxkun, C.B. CyxosepxoB, A.B. bpukos, HeprenpomeicioBast xumus: AHAIUTHYIECKIE
MeTOZbl [DnekTpoHHBI pecypc] [yueb. mocobme]: HOxkHOo-Caxamuuck : CaxamuHcKas oOmacTHas
tunorpadus, 2016 http://ft.kstu.ru/ft/MarkinNefteprom_khim_analit_metody.pdf

10. H. IO. bamkupnera, P. P. Munrazos, P. P. Paxmarymnun [u np.], COop, TpaHCHOpPT H
xpaHeHue HeptH, HeTEMPOAYKTOB U Taza [ DIeKTpOoHHbIN pecypc]| YueoHoe mocodue: Kazann : Kazanckuii
HaIlMOHAJILHBIN HUCCIIEN0BATEILCKHUN TEXHOJIOTHYECKUI YHUBEPCUTET, 2016
http://www.iprbookshop.ru/79503.html

11. B.I'. Kpen, A.B. lllagpuna, OcHoBbl HedTerazonoro aena [[Ipoyee] YaedHnoe nmocodue: Tomck
: HannonaneHb1i UcciienoBaTeIbCKuil TOMCKHUI MOTMTEXHUYECKU yHUBEpcUTeT, 2016

12.  A.A. Hazapo, Hedrerazomo0rrya. I'eosnorust Hedpt u raza [YdueOHuk]| ydeb. mocoOwue:
Kazans, 2011

13. J.U. ®a3puosa, H.H. Hlumkuna, P.C. Spymnnun [u ap.], MemOpaHHbIe TPOLIECCHI pa3IeIeHUS
[YueOnuk] yue6. mocobue: Kazanp : U3n-so KHUTY, 2018

14. T. X. Camwurymmun, Maructpanbhbie TpyoonpoBoabl. I[IpoextupoBanue. CoopyKeHUeE.
Okcmnyaranust [OnekrpoHHbiil pecype]| Yuebnuk: Cankt-IletepOypr : Canxt-llerepOyprckuii TropHbIi
yHuBepcuret, 2016 http://www.iprbookshop.ru/78146.html

15. W. H. Bakuposa, JI. A. 3enutoBa, ['a3oHanoiHeHHbIE MOTUMEPHI [DIEKTPOHHBIN pecypc]
YueOHoe mocoOme: Kazanp : KazaHckuif HalMOHANBHBIA HCCIEIOBATENbCKUI TEXHOJIOTHYECKUN
yHusepcuret, 2009.

16. A.A. Hazapos, HedrerazonoOsiua. ['eomoruss Hedptu u raza [YueOnuk] yue6. mocoOwue:
Kazann: 2011.



17. H.}O. bamxkupuea, O.FO. CnamoBckas, A.A. I'peuyxuna, HedrenpomsiciioBoe neno.
Teopernuecknue 0OCHOBBI M IPUMEPHI pacyeToB [ YueOHHK] yuebd. mocobue: Kazans : , 2014 20 s5x3 18.A. E.
KoBemnukos, ['eonorust Hedtu u raza [DnekrpoHHbIN pecype| yaeOHOe mocoome: Tomck : TITY, 2011
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=10311

18. W. U. Knemenko, I'. II. 3o3ymsa, A. K. fradapos, Pa3paboTka HEPTSIHBIX M Ta30BBIX
http://e.lanbook.com/books/element.php?pll cid=25&pll id=28321 [DnekTpoHHBIH pecypc] ydeOHOE
noco6ue: Tromens : TromIHI'Y, 2010.

19. Pauesckuii, b.C. CxxmwkeHHbIe yrieBoA0poaHbIe ra3sl[ Tekct]: moHorpadus. - M.: HedTs n
ras, 2009,- 640c.

20. ®epnoposa, E.b. CoBpeMeHHOE COCTOSIHHUE M Pa3BUTHE MUPOBOW WHAYCTPHH CXKIKEHHOTO
MPUPOHOTO rasza: TeXHOJOIHH U obopynoBanue [Tekct]: MoHorpadus. - M.: PI'Y Hedtu u raza umeHu
N.M. I'ybkuHa, 2011, -159 c.

21. AxwmenpsiHOBa, P.A. CKWKEHHBIA TPUPOJHBIA Ta3. TexXHOJIOrWW, XpaHEHUE, TPAHCIIOPT:
yueOHoe nocobue. — Kazans: U3a-so PAP, 2020. - 113 c.

22. CamywmnoB f.J1., YepesoBa E.H. PeaknmonHast crtocOOHOCTh OPraHUYECKUX COCTUHECHUN:
yuebHoe nocobue.-Kazanp:KI'TY,2010.-420c.

23. AxwmenesiHoBa P.A., Paxmarymmna A.I1., HlaiixyrauaoBa JI.M. TexHOMOTHYECKHE MTPOIIECCH
nepepaboTKU U UCHIOJIB30BaHus pUpoiHOTo ra3za:yueoHoe nocoodue.-CII6.:11OIT «IIpodeccusnr, 2016.-
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b. JlononnurtenbHas auTepaTypa:

1. 0. JIprtHepckuid, [Iporieccsr u anmapaThl XuMuueckoi TexHosnoruu : Y.1 [YueOnuk] : M. :
Xumus, 1995.

2. 0. JIprtHepckuid, [Ipomeccsl u anmapaThl XUMUYecKo TexHojoruu : Y.2 [VaeOnuk] : M. :
Xumus, 1995.

3. B. A. lllepmues, B. H. Kyne3nes, Xumus u gusnka moJmMepoB [DIEKTpOHHBIN pecypc] :
Cankr-IletepOypr : Jlans, 2021.

4.  XanyxoB, X.M. KoHCTpyKUIMOHHBIE METOJbl CHIDKEHUS pHUCKA MPHU OIKCILUIyaTaluu
n3otepMuueckux  pesepByapoB s xpanenust  CIIT[Texkct]/ X.M.XanyxoB, A.B.Anunos,
H.B.YetrBepryxun , A.B. Komomsbinies , P.P. [lluranos// Hayuno-texaudeckuii cOopHuk - Bectu ra3zoBoit
Hayku.-2017.-Ne 129.-C249-258.

5. Memepun, 1.B. Mopckas tpancnoptuposka raza [Tekct]//.B. Memepun, N.A. Kum, HA.
Uykosa, A.H. Uepnos u ap. — M.: BHUUI'A3, 2009. — 427 c.

6. IO. A. Mocksuues, A. K. I'puropuues, O. C. I1aBnoB, TeopeTuueckne 0CHOBbI XUMUYECKOM
TexHoJoruu [Dnekrponnslii pecypc] : CankrllerepOypr : Jlans, 2020

https://e.lanbook.com/book/130185 Pexum nocryna: nmo noanucke KHUT

7. O.A. MocksuueB, A.K. I'puropuues, O.C. IlaBnoB, TeopeTnueckue OCHOBBI XUMHYECKOU

TexHoJoruu [YueOnuk| yue6. nocodbue s ctyd. 50 sx3. YHUL ®I'BOY BO «kKHUTY» o6pazosar.
yupex. cpell. mpod. odpazoBanus: CIIO. ; M. ; Kpacnonap : Jlans, 2016

B. IlporpamMHuoe obecrnieueHue u MIHTepHET-pecypChl:
1. Dnexrponnsiit katanor YHUL] KHUTY: Pexum nocryma: http://ruslan.kstu.ru/ 2.96C
«Jlanp»:Pexxum pocryma: https://e.lanbook.com O6pazoBatensHas miaardopma «tOpaiit»: Pexum
nocrymna: https://urait.ru/



2. OBbC «Znanium.com»: Pexxum nocryna: http://znanium.com/

3. OBC YuuBepcurerckas oubnanoreka onnaiiH: Pexum nocryma: http://biblioclub.ru/ 5.1udposoii
obpaszoBatenbHbiil pecypc IPR SMART: Pexxum nocryma: http://www.iprbookshop.ru/

4. 5bC BOOK.ru : Pexxum poctyna: https://www.book.ru/

5. Hayunas anexkrponnas 6ubnuoteka https://elibrary.ru/
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