MunnerepeTBo HayKy M BBICIICTO obpazosaims Poceniickoit Mejeparm
OegiepalibHOE I'0CY/IAPCTBEHHOE BI0JIKETHOE 00paszoBaTelbHOE YUpexk IeHuHe
BBICIIIEI0 00pa3oBanms

«Kasanckuit HaIMOHATLHBI HCCITICA0BATEIBCKIH TEXHOIOIHYCCKHIT YHUBCPCHTET»
(PI'BOY BO «KIHHATY »)

YTBEPIKJIAIO
:jm}ka‘(pc,upoﬂ XTIIHI

bamkupresa H.IO.

« FP» bdzgﬁz&-}a 2023 r.

IlporpaMma BeTynuTCaBHBIX HCNBITAHMI B MATHCTPATYPY

Hanpagienue 18.04.01 «Xumuueckas TeXHOIOIHS )
lporpamma nojrorosku « Texnonorudecknii cepprc rasorepepadoTKm

WuacruryT nedru, XUMUHE 1 HAHOTEXHOJIOT i

Kadenpa-pazpaboruauk 1porpamMmar;
«XUMAYCCKON TEXHOJNOIHH 1IepepaboTKy HeyTH 1 raza

Kaszann, 2023



1. Bonpocet  npozpammsr  ecmynumensnozo oxzamena ¢ Mazucmpamypy no
nanpaejienuio

18.04.01-«Xumuueckas TeXHoIOrHS», nporpamMMa  HoAroToBky  « TexHomoruyeckwuii
CEPBHC ra3onepepadboTKu .

1 OO01me HOHATHS O HPAPOHLIX TOPIOYHX HCKOIIACMBIX (nedru, rase, TBEpIBIX
oHCproHocHTelX).  Pacupenenenue wux  3auacos, uorpeblienus 1o peruonam  Mwupa.
IIporcxox/ienue  roprounx — HCKOIACMBIX. Knaccupmkanms  medreit.  Cocras  medru.
YriteBojopombie Kommonents! nedyru. ['erepoaroMcosepkaniye i IPOYNE KOMIIOHCHTEI HE()TH.
Hedrs ¢ mosummit H)IC. Cocrag u csoiictna YIUICBOJI0pOIHOIO raza. Musuko-xuMmuyeckue
CBOHCTBA HE(TH, rasa U HETCIPOYKTOB.

2. Hojroroska u 1epsudmas nepepaborka medrr u rasa.  HeoBXomMocTs
HOJI'OTOBKH HC(TH M rasa K TPaHCHOPTHPOBKE U HepepaboTie. OCHOBHBIC CTAIH MOJIOTOBKH
negri. Texuonorun nojroroskn nedra. OCHOBHEIC CTAJUK TOATOTOBKH Tasa. TeXHoiorun
IOJI'OTOBKH I'as3a.

3. Paca€rer B upoektuposanuu. Bujbl  pacuGToB  IPOLCCCOB  XMMHYCCKOI
TCXHOJIOUHH, IPUMEHACMOM 1IpK 1TpocKTHpoRanu. MeTojibl uX IpUMEHEHHs. Maremarnueckoe
MOJIC/IMPOBAHUC XUMUKO-TCXHOJOTHYCCKHUX 1IPOICCCOR.

4. KoHcrpykimonneie Marepuaibl B XUMHYCCKOM MAMHHOCTPOCHAN. OCHOBHbIC
TpeOOBaNMA K XWMMYCCKOH araparype. YIUEpPOMHUCTBIE H JICIUPOBANNBIC CTAIH. Yyryuer.
[{BerHele MeTauibl M uX crassl. [Hemeramumaaeckue MaTepralbl. Bribop xoncTpykimonmnx
MaTepUaoB ¥ €ro HKOHOMUYCCKoe 0D0CcHoBalHeE.

2 Kowmitonoska rexnosoruyeckoro obopysosanus. Komronoska obopyjioBanust u
CTpOMTCIbHAS YacTh 1poekTa. Oxpana Tpyla 1 1IpoTUBOIIOKapHas 6e3onacHocTs. [aneknocts
HPOCKTHRIX pemenuit. Maxernoe poexrnposaine. COBPEMEHHBIC METObI TIPOEKTHPOBAIIHS
CAIIP.

6. Oxpana OKpyKarommeii cpejibl 0T 3arpssHeHnii BpembsvMu BeIGpocamu. Merournmkm
BPCIHBIX BBIOPOCOB B armochepy. CTodibie Bobl, HCTOTHHKA HX 00pa3oBanus. DKONOTIMUCCKIE
XapaKTCPUCTUKK IIPOCKTHERIX penicHud. CTOMMOCTH CTPOMTCIBLCTBA W PAacHeT TEXHHKO-
IKOHOMMYCCKHX ITOKa3aTe/IcH.

g Matemaruieckoe MOJICIMPOBAIIHE W pacyeT PeaktopoB. CTEXHOMETPHUCCKHC
COOTHOMICHMS U MATCPUAIILHBIN OallaHe; TEINIOBOM GalalC XMMHUYCCKOL'O alllIapaTa; Olpe/ICICHIC
OCHOBHBIX Pa3sMEpOB ariapara 110 JIaibIM JICHCTBYIOCIO periiaMenTa

8. Pacwer xumudeckux anmaparoB ¢ MCIHOIBL30BAHHE MATEMATHYCCKHX MOJICICH:
pacteT TOMOICHHBIX 1ICPHOJIMYCCKUX PCAKTOPOB € TEILIOOOMEHOM Hepe3 CTCHKY; pacueThI
HCIPCPRIBHBIX peakTopos ujcaibuoro cmemenus (PUC) u micainsioro seirecnenns (PUB),
PACHCTEI PCAKTOPOR C MCHONB30BAHUEM AU(DY3UONHON U SUSCTHON MOJICIH; PACUCT PCAaKTOPOB
JUISL TETCPOTCHHO-KATAIMTHICCKUX [IPOIECCOB.

9. OCHOBEI T€OPHH, XUMU3M M MEXAHH3MbL, TEXHOJIOIMH KATAIMTHYCCKUX [POLECCOR
nEpepaboTKy YIICBOIOPOJIONO ChIPbs. OCHOBBI TeXHUUYCCKOro Katanusa. Karammsaropst. Po
KaTaM3aToOpoB, HMX  BIMSIHMC HA HU3MEHCHHUE KadccTBa  HPOJYKTOB.  OKHCIHTCIBIIO-
BOCCTAUOBUTCIIHHBIA, KMCIOTHBIM, OuyHKIMOHANLHEIH — Kartaims. OCHOBHBIE CBOMCTBA
KaTajgu3aropos. AKTHBHOCTH. CelleKtuBHOCTh. OTpaBlICHUC ¥ CTAPCHHUC KaTAIM3aTOpPOB.
Karanmsaropusie syist. O6parumast n ireobpaTumast Je3aKTHBAIS KATAIM3aTOPOB, Tpebosanus,
IPEIIBABIAEMBIE K KATAIIX3ATOPAM.

10. DU3HKO-XUMHICCKHE CBOMCTRA YITIEBOAOPO/IHBIX Ia30B. Bakieiimue Gpusuucckue



CBOWCTBA YIIICBOJIOPOJIHBIX I'A30B U HPOAYKTOB IA30XAMUH: IJIOTHOCTH, MOJICKYJISIpHAs Macca,
BASKOCTD, — TCMIICpATypa IIOMYTHCHHS M KPUCTAIM3AINM, TEMIEParypa BCIHBIIKH U
BOCIJIAMEHCHM S, CAMOBOCILIAMCHEIIUS ¥ MX CBS3b C COCTABOM.

1.1. OcHOBBI TCOPUH, XHMH3M, MEXAUU3MBI U TCXIOIOIHH TEPMUYCCKUX 1IPOICCCOB
nepepadorkn nedu. Tepmuueckuit paciajy Monekyn na pajiukaisl. Peakiuu pajmkaios 1pu
TCPMUHCCKOM  TIPEBPAILCHNH  YIJICBO/OPOJIOB B Ta30Boi (ase. PajukanbHo-nenmuoii mporece
TCPMHICCKOTO  pasziioxenus. COOTHONMICHHS CKOPOCTCH peakiit  pajikanos. XuMH3M ©
MCXAHM3M  TCPMUYCCKUX  IPCBPAINCHMH  yIIeBOIOpojoB.  TepMuueckue  upesparierus
YIJICBOJIOPO/IOB PA3IMHYHBIX KIIACCOB B TCPMUYECKHUX I1porieccax. | uponms. XuMusm n Mexanusm
nponecea. Tepmopmnamuka wu  kuneruka nporecca.  OCHOBBI YIPABJICHUS.  TTPOIECCOM.
Texnonorun mmpoimsa. Ocobennoctu xuoPasmbx TCPMUYCCKUX PCAKITHH.

12 Vcrounnkn m pecypesl yriieBojopojmbiX Ia30B M IIYTH HX HCIOML30OBANMS,
Ouncrka  yrJICBOJIOPOIHBIX TA30B  OT “KUCIHBIX  KOMIIOHCHTOB. Merozsr  pasjenenus
YIJICBOZIOPOJIHBIX  Ta3oB. MCTOYHMKM M pecypehl  YITICBOJIOPOJHBIX Ta30B M IIYTH  HX
UCIIOJIL30BAHHSL.

13. DU3UKO-XMMHUYECKUC OCHOBLI TCPMHYCCKOIT repepaboTKu  YIIIeBOIOPOIHOI0
chIpbst. O0LIas XapakTeprCTHKA JICCTPYKTUBHBIX IIPOIICCCOR.

14, MupoBbiec  NIPOIHO3HBIC —3alACKl  YIJEBOIOPOIHOTO Coippsi. l'azoBass w
rasolepepadarpBaiomas, nersnas u nedrenepepabaTHBAIOIAs OTPACIIH HIPOMBIIIUICHIIOCTH B
CoBpeMcHHOI sxoHOMuKe. JloObra raza i nedru B Poccun u pyrux crpanax. XapakTepucTUKu
HedrerasomnepepadaTEIBaIONIUX 3aR0/JI0B Poccun. Wndpacrpyxrypa MOIITHOCTCH
HedrerasonepepaboTky PasMyHbIX PerHonon Mupa. Bripaborka MOTOPHEBIX TOIJIMEB B Poccun.

15, OCHOBBI TCPMO/IMIAMUKH U KHHCTHKH XUMHYCCKMX LPOICCCOB B TEXHOJIOIMH
nepepaboTKh  YIIICBOJOPO/ONO  CHIPhA.  TepMOJMEAMHUCCKOC  COCTOSIME — CHCTEMDL.
Texmonormacckuii poriece u ero crajmn. Kunernueckas u juddysuoras o6mactu IPOTEeKAHUS
nporeccoB. l'omoremnibie ¥ IreTeporeHuble TEXHOJOIMYECKHC IIPOLECCHL. Kiaccudukarius
HPONECCCOB  niepepaboTky  nedrsinoro  cuiphsi.  Tepmuueckue nponeces.  Kiaccudukargus
UPOIECCOB  HePepaboTku e TSIOro  Chiphsi. KaralmTuaccKue I1porecchl. Tepmoxumust,
Terosere oddexrer nponeccor. 3akon l'ecca. Pacuer rerosbix HhekTos Xummdcckmx
peakimii. 3aBUCUMOCTE TCIUIOBOrO Hdiexta peakiuii 0T TeMICpaTyphl. Y paBHeHue Hepucra.
Homstrne srransimm. OCHOBEI TepMOjMHAMUKE TIpoIieccoB. Pasiosecue peakimii. Pasmnonece
peaxnmii. Saxon jicicTsyromux mMace. Koncranra paBuoBecust XHMHUCCKHX peaxkmui. Biwsiue
OCHOBHBIX 1TapaMCTpOB Ha KOHCTAHTY XHMHUYCCKOro pasuosccus. |Ipunmun Jle Illaremse—
bpayna. Ilonsrme omeprum  ['mG6ca.  TepmojmmamMuucckas BCPOATHOCTL  IIpOIECea.
Temmeparypusrit npezen ocynecrsumocty peaxin. CBoGo,as sneprus 1 nb0ca. 3apucumoctsn
OT TEMICPATypbl. DHEPIUs pasphiBa CBA3CH B OPranMyccKMX MoJCKyiax. llonstue crerenu
npespamenus. 'irybuna uponecca (Ycnosmas riaybuna npespaienys ). XuMudeckas KHHCTHKA.
CKopocThb IpoIeccoB. 3aBHCHMOCTD CKOPOCTH XUMHICCKON PEaKI[HH OT Temieparypel. Peakiuu
TICPBOT'O ¥ BTOPOI'O LHOPSI/IKA B LIPOIECCAX TEPMHYCCKOIO HPEBPATICHUS YITICBOIOPOIHOIO ChIPbSL.
Temmeparypnpiii kospdumuent Banr-I'odda. Temireparypusii rpajent peaxium. Dueprusi
axrusanuy. CKOpocTs reTeporennoro npornecca. CrocoObl yBeIMYenus CKOPOCTH IIPOICCCA.
Crioco0bI yBeMIeHus 1I0BCPXHOCTH CONPUKOCHOBEHUS (a3 B IeTCPOrCHIbIX IIpOIIeccax.



2.Yuebno-memoouueckoe u unopmayuonnoe  obecnewenue  npozpammsi
ecmynumensnozo IKksamena ¢ mazucmpamypy no nanpagienuio 18.04.01-«Xumuueckas
Texmoorus», Ilporpamma noxrorosxn «TexHomoruyeckuii cepprc razornepepadoTKun .

a) OCHOBHasI JINTCPaTypa:

1. E.W. Yepkacosa, H.JI. Cononosa, B.P. Baranos, Texmnomorau nepepadoTku Hedru u
rasa. 3aj(ayu u ynpaxuenus |Vuebunk] yue6. nocodue: CII6. : Ipocuexr Haykmu, 2018

2.P.I'. Tensimen, H.IO. Bankupriesa, A.U. AOyumn [u jip.], CoBpeMenubIe TeXHOIOrHI
HPOU3BO/ICTBA KOMIIOHCHTOR MOTOPHBIX TOILINB [Yuebnuk| yueOuuK Juis cTyjL. By308, 00yu. 110
Hatp. "Xum. texnosorus”: Crapeiit Ockox : THT, 2018

3. B. C. Apymionios, Y. A. Tony6esa, O. JI. Exmceen [u ap.], Texnonorus nepepaborku
YIIICBOJIOPOJIHBIX ra3oB [lIpouee] Yuebmuk juis Bysos: Mocksa : IOpaitr, 2020

0) nonomuTeNbHANK JIMTCPATYpA:

I. B. M. Ilorexun, XuMust o TeXHOIOTHS YIJICBOJIOPOJHIBIX I'a30B U I'a30B010 KOHJICHCATA
[IIpouee| yuebmnnk: Canxr-IlerepGypr : Xumussar, 2020

2. A.A. Jlaxosa, JI.A. U6parumosa, C.M. ITerpos [u ap.], Xpomarorpaduycckuii anamms
HeTANDIX ra30B [YueOmuk| yue6. mocobue: Kazaun : U3ji-8o KHHUTY, 2020



