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1. Bonpocwl npozpammuvl 6CHMYRUMENbHO20 IK3AMEHA 6 MAZUCMPAMmMypy HO HANPABIEHUI0
18.04.01 «Xumuueckaa mexnonocusn», Ilpozpamma noozomoexku «Texnonozus IHepzoHACHLIU|ECHHBIX
Mamepuanoe Ha 0CHOBe Ybmpa- U HAHOOUCHEPCHBIX KOMNOHEHMO06).

1. Tunel XUMHYECKUX PEAKIMA: PEaKkIMi COCIUHEHUS, Pa3IOKEHHs, 3aMEIICHNS, HOHHOTO
oOMeHa. OKHUCTUTENBHO-BOCCTAHOBUTEbHBIEC peakinu. TemnoBoit 3pPpekT XuMHUUeCKUX peaKiuil.

2. XUMUYECKOE TIPOU3BOJCTBO M XHMHKO-TEXHOJOTHUYECKAW TMPOIEecC, IEIeBON U
n00OYHBIE IPOAYKTHI, TOTYIPOAYKTHI, PEAKIIMOHHASI CMECh, CBIPhE, PEareHThl, UCXO0IHAS CMECh.

3. Texnonormyeckue KpuUTepuud IPGEKTUBHOCTH XHUMHKO-TEXHOJIOIMUYECKOro Ipolecca.
TexHUKO-7KOHOMHYECKHE KPUTEPUHU 3PHEKTUBHOCTA XUMHUKO-TEXHOJIOTHUECKOI0 Mpoliecca.

4. TomoreHHble U TreTeporeHHble mnpouecchl. OCOOEHHOCTHM MNPOTEKAHMSI T€TEPOre€HHBIX
IPOLIECCOB.

5. Ilonstue numutupyromen craaud. OOIACTH TPOTEKAHUS TETEPOTEHHBIX MPOIECCOB.
XapakTepHble TPU3HAKU KUHETUUECKON U U] Py3nOHHON 00JacTH MPOTEKaHUS IpoLecca.

6. Meronpl WHTEHCH(HKAIIMK TETEPOT€HHBIX TIPOIIECCOB, TPOTEKAIONIMX B KHHETHYECKON
obnacti. MeTo/pl UHTEHCU(HKAIMY TeTEPOreHHBIX MPOLIECCOB, MPOTEKAOMIMX B AU((Hy3MOHHOM 00IacTH.

7. TlpenMer uzydeHus ¥ 3a7a4d XUMHUUYECKOU TEXHOJIOTHH.

8. Xummueckoe TMPOM3BOJACTBO W XHMHKO-TEXHOJOTHYECKHHA TMPOIECC, MEJIeBOH U
00OYHBIE TIPOAYKTHI, TOTYMPOAYKTHI, PEAKIIMOHHAS CMECh, CHIPhE, PEareHThI, UCXOAHAS CMECh.

9. DKOHOMHYECKHE M COLHMaNIbHbIE KpUTEpUH IP(HEKTUBHOCTH XUMHUKO-TEXHOJIOTUYECKOTO
nporecca.

10. TloHATHE XMMHUKO-TEXHOJIOTHUECKON CUCTEMBI.

11. BausiHue KOHIIEHTPAIlMU PEareHTOB, JAABJICHUS, TEMIIEPATYPhl HA CKOPOCTh XMMHUECKOU
peaxIuu.

12. Tlonsatue xumuueckoro paHoBecus. [Ipunnumn Jle [larense.

13. Knaccudukanus HEraTMBHbIX (AKTOPOB XHWMHUYECKHUX MPOU3BOJACTB. MCTOUHMKM U
XapaKTepUCTUKU HETaTUBHBIX (PaKTOPOB, UX JIEHCTBHE HA YEIIOBEKA.

14. Xumuueckue HeratuBHble (akTopsl (BpeaHble BemecTBa). Kiaccudpukauus u
BO3/ICHCTBUE BPEIHBIX BEILIECTB HA YEJIOBEKA.

15. Tlonstue Texuonorust u MadopMannoHHas TEXHOIOTHSI.

16. Knaccudukanus wuHdopMamoHHbIX TexHojorui. CoBpeMeHHble HH(POPMaIMOHHBIC
TexHonoruu. TpeboBaHMs K HHPOPMAIIMOHHBIM TEXHOIOTHSIM.

17. Knaccudukaius METO0B ONTUMHU3AIMN KOMITO3UIITHOHHBIX MaTEPUAJIOB.

18. Kpurepuit onTumManbHOCTH QYHKIIUI OAHON IepeMEHHOM.

19. CymHOCTh 1 OCHOBBI METO/Ia UCKIIIOUEHHUSI HHTEPBAJIOB.

20. Kputepuii oNTUMAIBHOCTH (QYHKITUH HECKOJIBKUX MTEPEMEHHBIX.

21. MeToapl TIPSMOTO TOUCKA ONITUMYyMA.

22. I'pagvieHTHBIE METO/IbI ONITUMUBAIINH.

23. OOmue cBeIeHHs 0 TuarpaMmMax «COCTaB-CBONCTBOY.

24. Knaccugukanusi KOMIIOHEHTOB MTUPOTEXHUIECKIX COCTABOB.

25. OO0mmue cBOMCTBAa KOMIIOHEHTOB MMUPOTEXHUYECKIX COCTABOB.

26. Oxkucnutenu. Haznauenue, knaccudukanus, TpeOoBaHUS.

27. I'oproune. Haznauenue, knaccudukanus, TpeOoBaHUS.

28. Ceszytonue. Haznauenwne, kinaccudukanms, TpeOOBaHHUS.

29. Knaccugpukanusi TMPOTEXHUYECKUX COCTABOB M0 HA3HAYECHHUIO.

30. Knaccuduxanus I1C mo TeXHOTOTUUECKUM CBOWCTBAM.

31. TpeboBaHUs K MUPOTEXHUIECKUM KOMIIO3UITMOHHBIM MaTepHajaM.

32. Obmas kmaccupuKanus anmapaToB s u3MenbueHus. KpaTkas XapakTepucTHKa.
[TpuHIMIIBI U3METBFYSHUS] MAaTEPUATIOB.

33. Knaccudukanus mOpomKoOOpa3HbIX  MatepuanoB. [IpuHIUMOBI  Ki1accuduKauu
MaTepUasoB.

34. Knaccudukamus u o0mias xapakTepuCTHKa aIapaToB Ui pacceBa. Beibop ammapaton
JUTsE KiTaccuukanuu.



35. Teopernyeckue OCHOBBI mpollecca cMmemuBaHus [IpuHLUMIIBI BbIOOpa ammapatoB IS
CMEIINBaHUS.

36. Knaccudukarnms anmapatoB JJisi CMEITUBAHUS.

37. CMecutenu TEPUOAMYECKOTO JeicTBUs  (OapabaHHBIC, JIOMACTHBIC, BaJIKOBBIC,
KOMOMHHpOBaHHbIE).  CMecUTEeNu  HENmpepbIBHOTO  JCWCTBUS  (BAJIKOBBIE,  YEpBSUHBIC,
ITHEBMATHYECKHE).

38. IlpeccoBoe X034HUCTBO, KIaccu(puKams MpeccoB, YCTPOMCTBO M MPUHIIMIIBI ICHCTBHS

39. 'myxoe mnpeccoBanue. MexaHu3M M TpOIECC MpeccoBaHMs. BlMsHHE HEKOTOPBIX
(dbakTOpOB Ha MPOIECC TPECCOBAHUS.

40. ObopynoBaHue W OCHACTKa [UIS TJIYXOro TMpeccoBaHUs. | uapaBiamueckue U
MEXaHMYECKHE Tpecca.

41. TIpoxonnoe mpeccoBanue. OOopynoBaHue M ocHacTka. OCHOBHBIE TEXHOJOTHYECKUE
napaMeTphl COCTaBOB U TMPOIIECCa MPECCOBAHNUS.

42. CKOpOCTh peaKIuH. 3aBUCUMOCTh CKOPOCTH pEaKIWd OT HHEPruu AaKTUBAUA U
temreparypsl. [Ipupona u30bITOUHOM SHEPTUH.

43. OOmras kinaccu(puKalys CyIMIbHBIX anmaparoB. KpaTkas xapakTepucTuka.

44, TeopeTuueckre OCHOBBI MPOIIECCa CYIIKH MaTepUaJIOB.

45. TIpuHIUIIEI BEIOOpA CYIMIUIBHBIX almapaToB.

46. ITpuHIUIIEI paOOTHI KOHBEKTHBHBIX CYIITHIIOK.

47. CnenuaibHble 1 KOMOMHUPOBAHHbBIE CYILINIKH.

48. I'panynupoBaHHue MOPOIIKOOOPA3HBIX MaTepHUaIoB. MexaHN3MbI TPaHyIUPOBAHUS.

49, Knaccudukanus cioco00B IpaHyIMPOBaAHUS.

50. Ammapatel st TpanyiaupoBaHus. OCHOBHBIE TpeOOBaHWS K ammaparaMm Ul
IPaHyJIHPOBAHUSI.

51. Mertob! ornipeieNieHUs MEXaHMUECKUX XapaKTePUCTUK KOMITO3UIIMOHHBIX MaTepUasoB.

52. Mertonbl  ompeAeneHUs — TEIUIOPHU3UYECKUX  XAPAKTEPUCTHK  KOMIIO3UITMOHHBIX
MaTepHaJIOB.

53. MeToibI onpeiesieHUs] ONITHYSCKUX CBOMCTB KOMIIO3UITMOHHBIX MAaTEPHUAJIOB.

54. Mertob! oripeieNieHus AEKTPOPU3HIECKUX CBONCTB KOMIIO3UITMOHHBIX MATEPUAIIOB.

55. Knaccuduxanus tBEpapix ten. Kpucranmuunocts. Cuma cBA3M.

56. Kpucrannuueckas cTpyKTypa TBepAbIX Tell. JlanbHuil U OJUKHUI MOPSAOK.

57. Kpucramnel. Kpucramnuueckue pemérku. Ocu  cuMmmeTpud. TuIbl  pelIeTok.
DneMeHTapHbIE KPUCTAITMYECKHE CTPYKTYPHI.

58. Obmue npeacTaBaeHUs O TOBEPXHOCTH TBEPBIX TEll.

59. Peaknuu B TBEPABIX Tenax. Tumbl TBEpAOGDA3HBIX pEeaKIIHA.

60. DneKkTpoHHas CTPYKTypa TBEPABIX TEIL.

61. Tepmoxumusi, Tera0BOM 3P (DHEKT, TEIIOTH 00pa30BaHUs, CTOPAHUSI, PACTBOPECHHS COJIU.
CrangapTHble TeIOBbIe 3(PPEKTHI.

62. IlepBblii 3aKoH TepMOAMHAMHUKH ((POpPMYIHpOBKA, MaTeMaTHYECKOE BBIPAKEHHUE).
[TonsiTHE SHTAIBIINN.

63. 3akon ['ecca u cneacTBus u3 Hero. [Ipumenenue 3akoHa ['ecca 1J1si pacyeTOB TETUIOBBIX
3¢ (HEeKTOB XUMUYCCKUX PEAKIIUHA 1 TIPOIIECCOB.

64. TermioeMKOCTh. 3aBUCUMOCTh TETUIOEMKOCTH OT TEMIIEPATYPHI.

65. 3akon Kupxroda. [Ipumenenue s pacdyera TeIOBBIX 3PHEeKTOB

66. Bropoii 3akoH TepmMoauHaMuKH. TepmMoauHamMuyeckue (PYHKIMH M MX HCIOJIb30BAHHE
JUTSL OTIPE/ICTICHHS HAIIPABIICHUS TPOLIECCa M COCTOSHUS PaBHOBECHS. DHTPOIHSI.

67. HanonucriepcHbIe TOPIOYNE KOMIIOHEHTHI.

68. HanonucrnepcHble OKUCIUTENbHbIE KOMIIOHEHTHI.

69. HanonucnepcHbie 700aBKH YHEPTOEMKHX CUCTEM.

70. HaHOKOMIIO3HTHI.

71. PeaknimoHHOCTIOCOOHBIE MaTEepHAJIbI.

/2. MeTo/1bl TOTy4YeHUs] HAHOIMCIIEPCHBIX MATEpUAJIOB.



2.Yueono-memoouueckoe u ungopmayuonnoe oodecneuenue npozcpammuvl GCHYRUMENbHO20
IK3amena 6 mazucmpamypy no Hanpaeginenuto 18.04.01 «Xumuueckaa mexuonozusn», Ilpocpamma
noozomoexku «Texnonozusa IHePeOHACHIUIEHHBIX MAMEPUANOE HA OCHO8E YIbMpPA- U HAHOOUCHEPCHBIX
KOMNOHEHMO08».

a) OCHOBHasI IUTEPATypa:

1. ®enpagman D.I'. OcHoBwel oOmeit xumuu / ®.I. Denpaman, I'.E. Pymutuc — M.:
[Ipocsemenue, 2012

2. CyBopoBa U.A. OCHOBBI XUMHUECKUX TeXHOJoruk: YuebHoe nmocodbue/ M.A. CyBopoBa,
B.U. AnucumoBa; M-Bo o0pa3. u Hayku Poccun, Kazan. nail. uccnen. rexunoin. yH-T. — Kazanbs: PULL
"Hkoma", 2020. — 93 c.

3. B.A. Bonkos, Komnounnas xumusi. [IoBepXHOCTHBIEC SIBICHUS M TUCIIEPCHBIE CHUCTEMBI
[DnexTponnsblit pecypce] : Cankt-IlerepOypr : Jlans, 2015

4. M.B. Yautun, J.B. ®ununnos, A.A. ®enopos, [loBepxHOCTHBIE siBIeHUS. AncopOuus
[DnexkTpoHHbIHN pecypc] yuebHoe mocodue: Banoso : UT'XTY, 2014

5. @.II. Bacunse, M.M. Ilotanos, b.A. bynak [u np.], Metoasl ontumuzaiuu [[Ipouee]
VY4eOHUK U MpakTUKyM Ui By30B: Mocksa : FOpaiit, 2020

6. E.A. Kouerypoma, Teopuss u meronsl ontumuzanuu [IIpodee] YuebHoe mocobue s
By30B: Mocksa : IOpaiit, 2020

7. H.E. Tumodees, B.H. EmenbsnoB, U.A. A6nymnun [u ap.], [lupotexnuka [YdeOHUK]
y4eOHUK I CTYJ. BY30B, O0Oy4. Mo creml. "XWUM. TEXHOJOTHUS HSHEPrOHACHII. MaTepHUaJOB U
m3nenni': Kazans : U3g-s0 KHUTY, 2015

8. PI. Xwucmaro, P.I'. 3amamnoBa, P.I. Cadun, CoBpeMeHHble HH(DOPMAIIOHHbIE
TexHoJIoruH [ YaeOHuk | yue6. mocobue: Kazanp , 2013

9. 10.A. Muxaiinus, BonokHUCTbIE MOTUMEPHBIE KOMIIO3UIIMOHHBIE MaTepHallbl B TEXHUKE
[DnekTponnsblii pecypce] : Cankt-IlerepOypr : HOT, 2013

10. HM. CenuBanoBa, JI.A. IlaBanuenko, I'.B. bynunoposa [u ap.], @usnyeckas xumus
[ VueOHuk] yueb. mocobwme: Kazans : U3n-s0 KHUTY, 2016

11. I'.B. bynunopoga, 10.I'. Tansmernunos, X.M. Spomesckas [u np.], usndeckas xumus
[YueOHuk] yueOHMK ais CTyA. By30B, 00y4y. mo Hamp. "XuM. TexHojorusa", "DHepro- u
pecypcocOeper. Mmpoil. B XuM. TEXHOJIOTUH, HedhTexumuun u ouotexnon.", "buorexnonorus" u crer.
"XHM. TEXHOI. 3HEeproHacslil. MarepuanoB u uzaenuit": M. : K1V : Yuuepcurer. kH., 2016

0) KOonOJIHUTENbHAS JINTEpaTypa:

1. 3aitnes O.C. Heoprannyeckas xumus. / O.C. 3aiines - M.: ACT-IIpecc [llkomna, 2006

2. beckoB B.C. OOmas xumudeckas TexHojorus: YueOHuk mis By3oB. — M.: UKI]
«AxanemkHuray, 2006. — 425c¢.

3. AmenuH A.I'. O0mas xuMudeckasi TEXHOJIOTHsI: Y YeOHUK JJ1 BY30B. — M.: Xumusi

4. KyrenoB A.M. OO0masi XuMHYeCKass TEXHOJIOTHSA: YUeOHUK i By30B. — M.: Bricmias
mkoia, 1990. — 520 c.

5. T. Ilep6akoBa, C. KozmoB, A. KopobkoB, BbruucnutenbHas TeXHUKA U
uH(pOpMalMOHHBIE TexHOoJoruu [ YuebHuk] : M. : Akanemus, 2012

6. VYrpunosuu H.Jl., Mudopmaruka [IIpouee] Yuebuuk: Mocksa : KuoPyc, 2020

7. W.H. BacunweBa, E.B. Crenbmamonok, MHpopManmoHHBIE TEXHOJOTHMH M 3alluTa
uHpopmanuu [ Yuebnuk] yueb. mocodue: CIIO6. , 2011

8. DO.JA. Usanumna, IL.M. Kosams, A.B. Kpasumo [u ap.], Madopmaruka XuMuKo-
TEXHOJIOTHYECKUX TpolieccoB [ YueOHuk | yueo. mocobue: Tomck , 1998

9. B.A.Tonuapos, Meroas! ontumu3anuu [[Ipouee] Yue6HOE mocobue nist By30B: MockBa
: FOpaiir, 2020

10. A.I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB, Meroasl ontumuzaiuu [IIpouee]
VY4eOnuk u npaktukyM st OakanaBpuaTta u Maructparypbsl: Mocksa : FOpaiit, 2019

11. B.B. boukapeB, OnTuMuzaiius XUuMHKO-TEXHOJOTHYeCKuX mpoieccoB [[Ipouee] YuebHoe
nocobue s By30B: Mocksa : FOpaiit, 2020



12. M.B. TaBpunoB, B.A. KnumoB, Hudopmathka u HUHPOPMAIMOHHBIE TEXHOJOTHH
[[Tpouee] Yuebnuk s CITIO: Mockga : FOpaiit, 2020

13. Kpatkuit kypc nuporexuuku [[Ipouee] : Ceprues Ilocan : Pycckas muporexnnka, 2008

14. ®. Manskud, KoMIOHEHTHI U MPOJIYKTHl CTOPaHHs MUPOTEXHUUECKUX cOCTaBoB : [T.1]
[Vuebnuk] : Kazans : , 2006

15. ®. Magskun, H. TuxonoBa, KOMINOHEHTHI M MPOIYKTHI CTrOpaHUs MUPOTEXHHUYECKHUX
coctaBoB : T.2 [YueOnuk] : Kazans : , 2008

16. Komno3uimonusie Marepuainsl [CrnpaBounuk| CrnpaBouHuk: M. : MammHOCTpOCHHE,
1990

17. H. ®. Kocenko, PerymupoBanue peakuMOHHOM CHOCOOHOCTH TBEPABIX (a3
[Dnextponnblii pecypc]| : UBanoso : UI'XTY, 2013

18. b. XKyxos, /luciepcHbie CUCTEMBI 1 TIOBEPXHOCTHBIE ABNICHUS [ YueOHuk| yueb. mocobdue:
Hosocubupck , 2002

19. AM. Aizenmrant, A.C. IlouroBamoBa, A.H. IllkaeB, Komiougnas Xumwus.
[ToBepXxHOCTHBIE SIBICHUS U TUCTIEPCHBIE CUCTEMBI [ YueOHuk] yue6. mocodue: Apxanrenbek : U3a-
Bo AI'TY, 2008

20. IO.I'. ®ponos, Kypc xommoumHoit xumuu. [IOBEpXHOCTHBIE SBJICHUS W JTUCIEPCHBIC
cucTeMsbl [ YueOHHK] yuel. s CTyA. XUM.-TeXHOJI. criell. By30B: M. : Xumus, 1982

21. B.I. Hukutun, N.®. dansxos, H.A. Tlokamoxun [u nap.], CMeceBble IHEProeMKue
MaTepuaisl [ DIEeKTpOHHBIN pecypc]| yuedHo-MeToanueckoe nocooue: Kazans : KHUTY, 2008

B) mporpammHoe obecrnieuenue u MlHTepuer-pecypcsl

Onexrponnbiii katanor Y HULl KHUTY: Pexum nocryma: http://ruslan.kstu.ru/.
OBC «Jlanb»:Pexxum noctyna: https://e.lanbook.com.

Oo6paszoBatenpHas miathopma «tOpaitt»: Pexxum goctyna: https://urait.ru/.

OBC «Znanium.comy»: Pexxum nocryma: http://znanium.com/.

ObC YuuBepcureTckas oubimoreka onnaiiH: Pexxum nocrtyna: http://biblioclub.ru/.
3BC IPRbooks: Pexxum noctymna: http://www.iprbookshop.ru/.

5BC BOOK.ru : Pexwum poctyma: https://www.book.ru/.

Hayunas snexrponnas 6ubnuoteka https://elibrary.ru/.

NGO WNE
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