IIporpamma KaHIHAATCKOTO 3K3aMeHa 10 HAYYHOH CleqHaIbHOCTH
1.4.12 «HedTexumus»

1. Bopochbl KaHAMJATCKOr0 3K3aMeHa

1.1 XumMH4eCKHIi COCTaB H CBOHcTBa HeTH

IIpoucxoxaenre HedTu. ['eHe3nuc U XUMHYECKas dBomonus Heprei. Opranuyeckas
Teopus TIpoMcXoxaeHus HedTH. HedTeMaTepuHCKOE BENMECTBO W €ro Ipeodpa3oBaHKe B
HedTs. Bumomerpananms HedTH B NPUPOIHBIX ycnoBuax. Ilpomecc HedTeoOpa3oBaHUA U
XUMHMYecKui coctaB HepTH. buomapkepsl. BiusaHue TeMnepaTypsl W IIPUPOAHBIX
KaTaJIM3aTOPOB. MuHepaibHas TeOpUsl IPOUCXOKACHU HEDTH.

CBoiicTBa, cocTaB M Kilaccudukamus Hedredl. Ousuyeckwe CBOHCTBa HeQTEH.
Xumuaeckuit coctaB HepTr. PpakUMOHHEINH cOCTaB HehTH. DNEMEHTHBIN, HHAUBHITYaIbHBIH
¥ CTPYKTYpHO- IpyIIoBoii coctaB HedTH. Knaccudukanus HepTei.

Meronsl uccienoBanus HedTel. Ouzmdeckue U QU3MKO-XMMUYECKUE METOZBL.
Pextuduxamus. Xpomarorpaduueckue MeTompl. Tepmudeckas mudpdysws. Onruyeckas
CIIEKTPOCKOIMS B AHAIM3€ YIJIEBOZOPOJHBIX M TIETEPOATOMHBIX KOMIIOHEHTOB. CIEKTpHI
KOMOMHAIIMOHHOTO paccessHUsA. MoueKyliipHas Macc- MW  XpOMaTOMaccC-CIIEKTPOCKOIIMS.
SImepHbIi MarHUTHEIM U IIapaMarHUTHEIN PE30HAHC.

Vcroprdeckuit 0630p HCCIEIOBAHUM 110 XHMMHUHU yIIeBogopoaos HedTu. Pabotsr 1.
Menneneesa, B.B. Mapkosauxkosa, J[.I1. Koxosanosa, H.JI. 3emunckoro, C.C. HameTkuna,
B.A. Kazanckoro, A.B. Tormunesa u 1p.

HedTsaHble yrieBoLOpoAsl psaa MeTaHa (mapaduusl). Ousuueckue ¥ XHMHYECKUE
CcBoifcTBa MapadUHOB HOPMAIBHOTO U Pa3BETBICHHOr0 cTpoeHus. ['azoo0pasHble napaduHsL.
IIpupomusii ras. Xunkue u tBepasie napaduusl. [Tlapadun u nepesus. M3onpeHaHs! HeTH.

HadTensl (IUKIHIECKHE YIIeBOAOPOABI HeTH). YTIEBOLOPO/IB! pAla NMKIOreKcaHa
¥ UUKITONeHTaHa. VX comepxkanue B HedTAX. Baxnelmme peakiuu. CHHTE3 MOICIBHBIX
YIJIEBOZOPOIOB. Bulpkimyeckue yrieBonopoas! Hepru. KoHACHCHPOBAHHEIE K MOCTHKOBEIC
6U- U IOJMUIMKITIECKUE YIIEBOA0POIBL. AJJTaMaHTaH U €r0 FOMOJIOTY. TpUTepIaHbl, CTEPaHbI
¥ romaHel. TepMOJMHAMUYECKAs yCTONYMBOCTH IMKIaHOB. KOH(QOpMALMOHHBIN aHAIH3
IMUKITHYECKIX YITIEBOJOPO/IOB.

Apomatryeckue yrieBofopos! HedTu. THITbl apoMaTHIECKHX YTIIEBOLOPO/OB HedTH
U X OIpeeNieHre B HeQTAIX.

CepHucThe coequHenus HedTH. XapaKTEpUCTHKA CEPHHCTHIX COCIMHEHHWH U HX
ompexenenne B HedTsX. [1epCrIeKTUBEl WX MPAKTHUECKOTO HMCHONB30BaHKA. Conepianue
CepBl B pasIMYHEIX HEQTAX ¥ HEPTEIPOLYKTaX.

A30THUCTBIE COEAUHEHUS He(bTI/I. OCHOBHBIE THUIIBI, UX XapaKTEPUCTUKHU U ONPEACICHHAC



B HEPTIX.

Kucnopomusie coequnenust HeptH. HedTsaeie kucnorsl. XapakTepuCTHKa M
CoZIep)KaHUE B HEPTH.

CMomnHcThle ¥ ac(anbToBEIe KOMIIOHEHTH HedTH. PasnencHue W xapaKTepHCTHKA.
Meramncoaepxanue coerHeHus HepTH. [Topbupunbsl. MUKPO2IEMEHTEL.

1.2 HedrenepepabaTsiBaomas H rasonepepadarpiBaioiasi NpoOMbIIIJIEeHHOCTb, KaK
HCTOYHHMK MPOU3BOACTBA OCHOBHBIX BHAOB HETEXHMHIECKOT0 ChIPhS, ’KHUIKHX TOIJIUB
U MaceJ

HedTs 1 ra3 Kak HCTOYHUKA IPOU3BOACTBA OCHOBHOM IPYIIIIBI HCXOTHBIX BEIIECTB 1L
TIPOMBIIIIEHHOTO OPraHW4ECKOro U HehTEeXMMIIECKOro cuHTe3a (mapaduHOB, ONC(PUHOB,
apOMaTHUYECKHX YIJIEBOJOPOMIOB, AlleTWICHa, OKCHIA YIJIEpONa M CHHTE3-Tasa), JKUIKAX
TOILUIUB ¥ CMa304YHbIX MACEIL.

[IpOMBIILIEHHEIE  MpPOIECCH  NEepBUYHOM  mepepaloTku  HedTd ¥ rasa.
DnekTpoobecconvBanue ¥ IepBUYHas IneperoHka Hepru. CpIppe, XapaKTEepUCTHKA
CTaHJApTHEIX HehTel, TEXHONOTHS 1epepaboTKi U OCHOBHBIE NPOMYKTHI. THITOBBIE CXEMBEI
HedrenepepabarsiBaronyx 3aBooB. [TepepaboTka NIpUpOAHOro rasa i ra30BEIX KOHICHCATOB.
[TepepaboTka IOy THOTO rasa.

Katamutuueckuit kpekunr. Cplppe U €ro IOAroToBKa. IIpOXyKThl KpEKUHIa.
KaTanus3aTopsl KpeKMHIra, CTPOCHHE AalFOMOCHIMKATOB U IIPHPOJA HMX KaTalHTHIECKOH
aKTUBHOCTH. POJIb TPOTOHHOW ¥ AaIpPOTOHHON KucloTHOCTH. Ileomutel. MexaHu3M
NPOTEKAIOMIUX peakiyil. VI3MeHeHre CBOMCTB M pereHepalyis KaTajlu3aTOpoB B IIPOIECCE
KpeKkuHra. I[IpOMBINUIEHHBIE YCTAHOBKM KATAIATHYECKOTO KPEKHMHra M OCHOBHBIC
TEXHOJIOTUYECKHE ITapaMeTpEI.

Katamurudeckuit pudopmunr. CEIppe W €ro MOAroToBKa. IIpomykThl prpopMuHTa.
ITonyyeHre BHICOKOOKTAHOBBIX KOMIIOHEHTOB OCH3MHA ¥ apOMaTH4eCKUX YIIE€BOAOPOJIOB.
Karanusatopsl pu(OpPMHHIa, OCHOBHBIE PpEaKIMW W MEXaHW3M  KaTaJIMTHIECKOTo
IIpeBpaIeHys HaQTeHOBHIX, 1apahHHOBEIX M aPOMATHYECKUX YITIEBOLOPONOB. M3MeHeHue
CBOMCTB M pereHepalys Karajlu3aTopoB B Ipouecce pudopmunra. IIpOMBIIIICHHEIE
YCTAHOBKH KaTAIMTHYECKOr0O pUu(GOPMUHTa M OCHOBHBIC TEXHOJIOINYECKHE NIapaMETPEL.

uaporeHu3alMoHEble Iporecckl B HedTenepepaboTke. OCHOBHOE Ha3HAYEHHE,
KaTaIu3aTopsl, XMMHYECKHE OCHOBHI M MEXAHHM3M T'HIPOTCHU3AIMOHHBIX IIPOLECCCOB.
['MPOOYKNCTKA MOTOPHEIX TOILIKB, CMa304YHBIX Macell, MapadrHOB, BAKyyMHBIX JUCTHILIATOB
Y BTOPWYHBIX ra3odnedi. PeakTopsl H  TEXHOJIOTMS IIPONECCOB  THAPOOYHCTKH.
T'unpooGecceprBanue HE(QTSIHBIX OCTAaTKOB. I'MAPOKPEKMHI GEH3MHOBBIX (pakuui ¢
TIOJNyYEHUEM MOTOPHBIX TOIUIMB, COKIDKCHHBIX Ia30B M M30MapadMHOBBIX YIJIEBOLOPOJIOB.
['maporeHu3anioHHEIE IIPOLIECCHI B IIPOU3BOJICTBE CMa304HBIX Macel.
[uapoJealKuIupoBaHie M JApyrue TI'MApPOTCHHU3ALUOHHBIE IPOILECCH B IMPOHU3BOJICTBE
apoOMaTH4YeCKUX yIIEBOJOPO/IOB.



TepMuueckuif KpekMHr W THpoOau3. TepMOAMHAMHKAa M KUHETHKa paclaia
YIJIEBOJOPOJOB pA3IMYHEIX PSOOB M MOJEKYIApHOH Macchl. CB0GOIHO-paauKanbHbINA
MEXaHH3M TEPMUYECKOTO KPeKUHTa yriieBonopooB. [Toqydenue CBETIBIX HEQTEPOIYKTOB
TEPMHUYECKAM DPAa3JIOKCHHEM OCTaTOYHBIX (pPaKiMif, yjIydlIeHWe KayecTBa KOTEIBHOIO
TOIUIMBA, IOIyYeHHE TEPMOTa3oiyias M HedTIHOro Kokca. Iluponus HedTAHBIX (Qpakuuii u
ra30BOr0 CHIPbS IS TIPOM3BOJICTBA HU3IIUX OJE(DUHOB U apOMAaTHYECKUX YIJIEBOJOPOJIOB.
ITepepaboTka ra3000pa3HBIX U XKUAKUX MPOAYKTOB IMpoiu3a. IIMponns merana u Apyrux
YIJIIEBOAOPOJOB Il  TOMyYeHHS  aleTHiIeHa. PereHepaTMBHBIM, TIOMOIE€HHBIH U
OKUCIIUTEIBHBIN MUPOITH3. DIEKTPOKpeKUHT. COCTaB ra30B IMKUPOJIN3a M UX Pa3/ICICHHE.

[TpousBozcTBO mapaduHOB. [IpOU3BOACTBO KUAKUX NapadrHOB JAenapaduHU3aLUeH
IM3eIBHBIX Gpakipif. JemapaduHu3anys MaciasgHbIX Gpakiuid I8 MOIYyYeHHS TBEPBIX
napaduHOB.

[Tpou3BOICTBO OKCHU/IA YIJIepoa ¥ CHHTe3-Ta3a. Katamutudeckas KOHBEPCHS METaHa U
IPYTHX YIJIEBOAOPOAOB. HaydHble OCHOBHI IpOLECCa M TEXHOJOTHYECKHME I1apaMETpEI.
OxuciuTensHas  KOHBEPCHA.  BBICOKOTEMIlepaTypHas  OKHCIHMTENbHas  KOHBEPCHUS
YIIEBOMOPOIOB B OTCYTCTBME KaTanu3aTopoB. OuMCTKa CHHTe3-ra3a, IOJNydeHHE
KOHIIEHTPHUPOBAaHHOTO OKCH/IA YIJIEPOa U BOJOPOa.

Hedrsauple Tommua. OOmias XapaKTepUCTHKa OCHOBHEIX — BH/OB  TOIUIMBA
(aBTOMOOUIIBHOE, IU3ENBHOE, aBUAIMOHHOE, PEaKTHBHOE, KOTelIbHOEe U Jp.). [loBenenue u
IPEeBPAIICHIS YTIIEBOIOPOIOB IIPH CrOPAaHHUU B IBUTATENAX. Y IIy4IICHHE SKCILTYaTal[MOHHBIX
CBOMCTB TOIUIMB C IIOMOINBIO J00aBOK. AHTHUAECTOHATOPHl M MEXaHHU3M HX IEHCTBHA.
OxranoBoe yucio. LleTanoBoe yucio.

Hedransie wacma. Cma3ouHble Macila M MX  OCHOBHBIC XapaKTCPHUCTHKH.
CuHTETHYECKUETIPUCAIKA K CMa304YHbIM MaciaM (aHTHOKUCIUTENH, JENPECCOPEl, MOIOIIHUE,
BA3KOCTHEIE, TPOTUBOM3HOCHBIE M JIp.), MEXaHU3M UX AeHCTBHA. KOMIUIEKCHBIC ITPUCAIKH.
Texauueckue Macia.

[Tpo6iema 3aMeHBI HEQTSHOIO CBHIPbS B NPOM3BOJCTBE XKMUAKMX TOIUIMB M Macell.
OrpaHM4eHHOCTh W HEBOCIIPOM3BOAMMOCTE HE(TAHEIX pecypcoB. BO3MOXHOCTH U
IEPCIEKTHBEl HCIONB30BaHUSA yIieH, Topda, TopodnX U OMTYMHUHO3HBIX CIIQHIICB,
PacTUTEIBHOTO CHIPBS JUIS IPOU3BO/ICTBA UCKYCCTBEHHOIO JKUIKOTO TOILIMBA.

1.3 OcHoBHBIE MPOIECCHI MPOMBINIIEHHOH MepepadoTKH HePTEXHMHYIECKOr0 ChIPbs

[Tpomecchl ranoreHupoBaHus. HayuHble OCHOBBI IIPOLIECCOB TaJOrCHHPOBAHMS
napa@uHOB,  OJNeOUHOB,  aUETWIEHA, apPOMATHYECKMX W  aJKWIaPOMATHICCKUX
YIJIEBOIOPOIOB. 3aMECTHTEIBHOE U IPHCOEUHUTENFHOE XIOPHPOBaHUe. ['aloreHUpYIOIie
areHTHl, KaTaJM3aTOpPel W WHUIMATOPHI, YCJIOBHUA TaJlOr€HUpPOBaHUA. TepMHUYECKOE,
(GOTOXUMHMYECKOE W OKHCIMTEIEHOE TaJlOTEHUPOBAaHME M MEXaHHM3M OJTHX peaKlui.
I'unpoxiiopupoBanue onepuHOB U arerwieHa. [lolyueHne XJIOPMETaHOB, XJIOPITAHOB,
AUTIIIXJIOpHJIA, XJI0pOyTEHOB,XJI0pHapa(UHOB, BAHWIXJIOPHU/A, XJIOP- U MIOIUXJIOPOSH30II0B.



I'mopatanus oneduHOB U aneTWieHa. TepMOAMHAMUKA, KaTaau3aTOphl U MEXaHU3MEI
peakuuit ruzapatanuu. CuUHTE3 3TaHONa, H30IPONAHONA, BTOP- M TPET-OyTaHONIOB,
areTaubIeruaa.

HpOI.ICCCBI AJIKUJIAPOBAHUA. AJIKI/IJ'II/IpOBaHI/Ie OJIe(i)I/IHaMI/I apoMaTU4YCCKUX
YIJII€BOJOPOI0OB. KaTanusaTopm, MEXaHH3M U KHHCTHKA PCAKIIHU. HOJIY‘-ICHI/IG 9THJI-, AUITHUII-

" I/ISOI'IPOI'II/IJ'IﬁeH3OJIOB. AJ'IKI/IJII/IpOBaHI/IC OeHzona BBICITMMH OJIe(l)I/IHaMI/I.
AJIKI/IJIaPOMaTI/IquKI/Ie nnacmtbnxaTopm, CMa304HBIC Macia, NOpUCaaKHh U CBIPEC JIA
INOBECPXHOCTHO-aKTUBHEIX BCIICCTB. AJIKI/IJII/IPOBaHI/Ie (bCHOJIOB, IIPOU3BOACTBO

cTabMIKM3aTOPOB IONIMMEPOB M Macel. AJNKWIMpPOBaHWE NapaprHOB, KaTalW3aTOpPHl M
MexaHu3M peakuud. CHHTE3 BBICOKOOKTAHOBBIX MOTOPHBIX TOIUIMB. O-AJIKHJIMPOBaHUE
onedpunamMu u anetwieHoM. CHHTE3 METWI-TpeT-OyTHiIoBOro s¢wupa, BHHWIAIETATa H
BUHWIOBEIX 3(QHPOB CcHHpTOB. BunmiupoBaHue anerwieHoM. CHHTE3bl BUHWIALCTHUICHA,
aKpWIOHUTPUIIA ¥ BUHIIIIMPPOJIUIOHA.

Jduvepuzaums W onuroMepusanysi ojepuHOB. KaTammsaTopbl AuMepu3aludl |
OJIUTOMEpU3aliK OJIEHUHOB. AJFOMUHHUHOPTaHUYECKUE COCTUHEHMS M CHHTE3Bl Ha HUX
ocHoBe. [Ipou3BOCTBO JIMHEHHBIX 0-01e(PUHOB. CUHTE3 THHEUHBIX TIEPBUYHBIX CITUPTOB.

MeraTe3uc (AUCTIPONIOPLIMOHUPOBAHNUE) O0JIEPUHOB. ['OMOreHHBIE M TE€TEPOTEHHBIE
Karanu3aTopsl. MexaHusM. BrusHue mnonoxeHuss KpaTHoOW cBa3u. [Ipakrtuueckoe
UCIIOJIB30BaHUE U MEPCIEKTUBEI.

[Tporecchsl OKMCICHUS ¥ SIOKCHAUPOBaHUA. OKUCTUTEIBHEIE areHTH! (MOJIEKYIIpHbIH
KHCJIOPOJI, a30THAs KHUCIIOTa, NEPOKCHIHBIE COEAMHEHUs). PaiuKanbHO-LENHOE OKUCIEHHUE
napadUHOBEIX U AJTKWIAPOMATHYECKUX YTIJIEBOJAOPOAOoB. KuHeTMKa M KaTalu3 peakiuH.
[TomyueHne THAPONEPOKCUIOB TPET-OyTHMIOEH30a, 3TWIOEH30/Ia U M30IpONUIOeH301a.
ITomyuyeHre CIIUPTOB U KHUCIIOT OKHCIeHHEeM napaduuoB. OkucieHne HaQTEHOB B CIIUPTHL U
keToHsl. OKHCIeHHe METWIOCH30JI0B B  apOMaTHYeCKue KHUCIOTHL. ['eTeporeHHo-
KaTaJIMTUIECKOE OKHUCICHHE YITIEBOIOPOIOB U UX IIPOU3BOAHEIX. OKHCIIEHHE apOMaTHUECKUX
¥ JIPYTUX YIIIEBOJAOPOIOB ¢ 00pa3oBaHHEM BHYTPEHHUX aHTHIPUIOB - U TETPaKapOOHOBHIX
KucsioT. OKUCIUTENBHEIN aMMOHOJIU3 OJIEQUHOB U JPYTUX YIVIEBOJOPOIOB ¢ 00pa3oBaHUEM
auTpwioB. OKucieHre 01ehUHOB ¢ COXpaHEHUEM JBOWHOM cBsa3H. Ilonmyuenue axposenHa.
OxuclieHre STUIEHA 0 OKCHIa 3TWieHa. KaTanmu3aTopsl OKHCICHHUS B IEPEYMCICHHEIX
mporeccax, MEXaHM3M ¥ KUHETUKA peakiui. MeTalIoKOMIUIEKCHBIA KaTalu3 OKHMCIICHHA
oneuHOB. DIOKCHAMPOBaHUE ONE(PHUHOB IEPOKCHMKUCIOTAMH, IIEPOKCHIOM BOAOpOIa H
ruziporniepokcuaamu. [lomydeHne okcuia MponmuieHa 1 runugona. CHHTes aneraibIerinia u
BUHWJIALIETATa U3 STHJICHA.

[Tporieccsl  JerWApPUPOBaHWS ¥ TUAPUPOBaHMA. TepMOAWHAMMKa  peaKIui
NETUIPUPOBAHUS ¥ TUApUpOBaHUA. KaramusaTopsl, MEXaHM3M M KHMHETHKAa peaKiui
NETUAPUPOBAHUS ¥ THUApUpoBaHUA. KaTaquTHYecKoe M TEPMHUYECKOE IETHIpUpOBAaHUE.
JleruipupoBaHAEAKAIApOMAaTHIECKIX coeuHeHu . [Tomyuenne ctupoa, 0. -MeTUIICTUPOIIa,
muBuHUNOeH301a. Jleruapuposanue mapapuHoB U oneduHoB. IlomydeHue OyTanueHa u
usonpena. OKHMCIUTEIBHOE IETHAPUPOBAaHUE ONEQHMHOB. ['MIPUPOBAaHHE apOMATUYECKUX
yrieBonopozoB. Ilomydenne nukiorekcana.



CunTessl Ha ocHOBe okcupa yraepona. Cuntes yrieronoponoB u3 CO u Bomopoza.
Karanusz, ycnoBus u Mexanusm peakuuu. Cunres cruproB u3 CO u Bogopona. Ilomyuenue
MmeraHoja. Cunre3 anbaeru1oB u cruptoB C3-C9 us onedunos, CO u Bogopoaa (OKCOCUHTES).
Cunre3 xapOOHOBEIX KUCIOT Ha OCHOBE PEAKIIUU KapOOHUIMPOBaHUS ONE(QUHOB, alleTHICHA
U crupToB. [IepCneKTUBEI CHHTE30B ¢ UCTIOIB30BAHUEM OKCH/IA ¥ AUOKCH/IA YIIEpOa.

ITponeccer CynbhupoBaHuU, Cynb(haTHpOBaHMUI, CyIb()OOKUCIEHUSA u
cynbdoxmopupoBanusi. Cynshupyrolye areHTbl U YCIOBHS HMX IpPUMEHEHUsA. MexaHusm
peaknuuit. [Tonyuerue ankuwicyab(poHaToB, oledUuHCYIb(HOHATOB, AIKUIOEH30IICYIb()OHATOB,
ankwicyabdaroB. VX 3HaueHWe B CHHTE3€¢ IOBEPXHOCTHO-aKTHUBHBEIX BemiecTB. OOmacTu
npumenenus [TAB, Bkimoyas HehTen00bIUy.

[Tpoueccsl HuTpoBaHusA. HwurpoBanue mnapapuHOB, HaAQTEHOB M apOMaTHUYECKHUX
YTJIEBOLOPO/IOB.

2. YyeOHO - MeToqHYecKOe H HH(POpMAaLHOHHOe o0ecniedeHue

2.1. JIutepaTypa

a) OCHO8HAs Jumepamypa.

JHo6psackuit A.®. Xumus vedru. JI.: I'ocrontexusaar, 1961

2. Caumn ILU., Tanenepun I'.J[. YrieBomopoasl HedTH. I'eTepoaTOMHEIE KOMIIOHEHTHI
Hedtu // Yenexu xumun. 1976. Ne8

3. IlerpoB A.A. Xumus HadreHoB. M.: Hayxka, 1971.

4, TlerpoB A.A. Xumus ankaHos. M.: Hayxka, 1974.

5. IlerpoB A.A. YraeBozmopoxs!l Hedtu. M.: Hayka, 1984,

6. JleGenesr H.H. XuMus U TEXHOJOTHS OCHOBHOTO OPTaHHYECKOTO U HEQTEXUMHUYECKOTO

cunresa. 4-e 3. M.: Xumus, 1988.

7. Jlebemes H.H., Manakop M.H., IlIBenr B.®. Teopus TEXHOIOTMYECKHX IPOIECCOB
OCHOBHOI'0 OPraHMYECKOro U HepTEXMMHUIECKOTro CHHTe3a. 2-¢ u3f. M.: Xumus, 1984.

6) OonoaHumenvHaL Iumepamypa.

Barpuit E.. Anamanransl. M.: Hayka, 1989.
2. Xepmen JI. KaTanuTuueckue MpeBpalieHus yriaeBoxopoaos. M.: Mup, 1972.

Munaues X.M., HcakoB S.UM. Merawiconepxamue LEONUTE B Karanuse. M.
Hayxka,1976.

4. Tlamok K.K., Parosun H.A. CnoBapb 110 TOILIMUBY, MacjiaM, CMa3KaM, IIPUCaaKaM U
CIIELIUAIBLHBIM KUOKOCTAM. 4-¢ u3n. M.: Xumus, 1975.

Po6Geptc IIx., Kacepuo M. OcHoBEI opranudeckoii xumuu. Y. 1, 2. M.: Mup, 1963.

6. Ilmno A.E., lllynenun I'.b. AxTuBanusa ¥ KaTaJuTHYCCKUE PEAKIWHU yTIIEBOIOPOIOB.
M.: Hayxka, 1995.



10.
11.
12.

13

14.
15.

16.

17.

JDxetime Bb. 'omorennoe runpupoBanue. M.: Mup, 1976.

Acnextsl romoreHHoro karanusa: C6. / Ilox pea. P. Yro. M.: Mup,1978.
Karanuz B Cl-xumun: C6. / Ilox pen. B. Kaiima. JI.: Xumus, 1987.

CronsieB 3.1. Xumus veptu. -JI.: Xumus, 1984.

IIpockypsikoB B.A., [lpabkuna A.E. Xumus nedTu u raza. -JI.: Xumus, 1989.

Marapun P.3. Teoperuueckue OCHOBBI XMMHUYECKUX IPOIECCOB IepepaboTku HehTH. -
M.: Xumus, 1985.

Tumodees B.C., Cepapumon A.A. ITpUHIUIIEI TEXHOIOTUN OCHOBHOI'O OPraHUYECKOT0 U
He(TEXUMUIECKOro cuHTesa. -M.: Xumus, 1992.

OropomuukoB C.K. CnpaBounuk Hedprexumuka. B 2-x Tomax. T.1,2. -JI.: Xumus, 1978.

[Maymkua AM., Anpenscon C.B., BummskoBa T.II. Texuomorus HehpTeXUMUIECKOTO
cuaTe3a. B 2-x yacTax. Y.1,2. -M.: Xumus, 1973.

Ky3nenoBa M.M. OOmas xumudeckas TEXHOJIOTHS. MeToHONIorus IMNpOeKTUPOBAHUA
XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB: YUeOHMKHU JUIS BY30B, crell. jureparypa /.M.
Kysnenosa, 3.B. UYupkyno, X.D. Xapmammumu, B.I'. MBanom; Ilog pen. X.O.
Xapmammuau. — CII0: Jlans, 2013. - 448 c.

Kysznemoa M.M. OOmas xumuyeckas TexHOJorus. OCHOBHBIE KOHIEIUU
MIPOEKTUPOBAHUS XUMHKO-TEXHOJNIOTHUECKUX CHUCTEM: Y4eOHMKM [UIi BYy30B, CIIEIl.
matepatypa /.M. Kysnenosa, 3.B. Hupkynos, X.9. Xapnamnunu, B.I'. iBanos; Ilox
pen. X.D. Xapnamnuau. - CI16: Jlans, 2014. -384 c.

2.2. IlporpammHoe obecieuenue 1 MHTEpHET-pecypehl

1. Dmnextponnsii katanor YHUI] KHUTY: Pexum nocryna: http://ruslan.kstu.ru/
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Pa3paboT4uky IporpaMmBsl:

3aB. kadenpoit OXT, npodeccop

OBC «Jlaup»: Pexxum poctyna: https://e.Janbook.com

O6pazoBatensHas mwiathopma «FOpaitr»: Pexum nocrymna: https://urait.ru/

IObC «Znanium.comy»: Pexxum noctyna: http://znénium.com/

OBC YuuepcureTckas 6ubimoTeka ornaiit: Pexxum goctyna: http://biblioclub.ru/
3BC IPRbooks: Pexxum noctyna: http://www.iprbookshop.ru/

OBC BOOK .ru : Pexxum moctyma: https://www.book.ru/

Hayunas snexrponnas 6ubnuoreka https://elibrary.ru/
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Vautun H.B.

[Tpodeccop xadenpsr OXT d U\}ﬂ« Xapnammuan X.0.



