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BCTYIIMTEJIBHBIE NCIIBITAHUS

JI71 OCTyNaromuX Ha OCHOBHYIO 00pa30BaTebHYIO IPOrpaMmy
marucTparypsl _18.04.01_ « XuMH4YecKast TEXHOJOTUs »

HporpaMMa NOArOTOBKH: «XHMHYECKas HHKCHEPHUA HHU3KOYIJICPOAHBIX TEXHOJOruH
3AMKHYTOI0 IHKJIA»

HEPEYEHDb TEM ITPOI'PAMMBI BCTYIIUTEJBHOI'O UCTTHITAHUSK

Tembr piasa TectupoBanus B pamkax OOII «Xumuyeckas MHKEHEPHS HU3KOYIJIEPOIHBIX
TeXHOJIOTHH 3aMKHYTOr0 IHKJI2»

Tema 1. Teopust XMMHYECKHUX IPOLIECCOB OPraHHYECKOTO CHHTE3A.

Tema 2. XvMus u TEXHOJIOTHMsI OPraHAYECKHUX BEIIECTB.

Tema 3. CrIpbeBBIe pecypchl XUMHYECKON IPOMBIILIEHHOCTH.

Tema 4. O6BEKTHI BCIIOMOTaTeIbHBIX IPOU3BOJICTB XUMHYECKHX IIPEIPUATHIHA.

Tema 5. MmxeneprOE 0popMIICHHE IIPOLIECCOB OPraHUYECKOTO M HEPTEXUMHUUECKOTO CHHTE3A.

Tembr pust coGecenopanus B pamkax OOII «Xumudeckast HHKEHEPHsT HA3KOYIJIEPOHBIX

TEXHOJIOTHH 3aMKHYTOI0 IHKJI2)»

1.  Xwumudyeckas TepMOJMHAMHKAa ¥  pacyeT CBOWCTB  OPraHMYECKHX  BEILIECTB.
XapaKTepuCTUYECKHE MapaMeTphl BelecTBA. KPUTHYECKHE COCTOSHMS ¥ METOABl pacyeTa
KPUTHYECKHX TemIleparyp, o0beMma, JaBleHHs M Kodpduimenta cxumaemoctd. HopmanpHas
TeMIIepaTypa KUIIEHNsI OPTraHUYECKUX BEIIECTB.

2. CooTHOmEHMS MEXXy OOBEMOM, IaBICHHEM M TEMIEPATypOil Tra3oB H IKUIKOCTEH.
IIpuBenentoe ypaBHenue cocrosHus. Pacder koadduumenta cxumaemoctu rasos. OnpeneneHue
IJIOTHOCTH JKMIKOCTH IIPH JTFOOBIX 3HAUCHUAX TEMIIEPATypHhl U JaBJICHHS.

3. JlaBiieHue NapoB M TEIUIOTH NapooGpa3soBaHHs. Pacuer, OCHOBAHHBIA Ha NPHUBELCHHOM
ypaBHenun Kuproga. OnpenerneHue TeIIoTs! napooOpasoBaHus Yepe3 SHTPONHIO HapooOpa3oBaHusL.
3aBUCUMOCTB TEIIOTHI TAPOOOPa30BaHKSA OT TEMIIEPATyphl. PacyeT TemIoTE Cy6IIManHy.

4. TemnoeMKOCTh, aJUIUTHBHBIE METOIBI pacyeTa. 3aBUCHMOCTh TEILIOTHI CTOPAHMS OT YHCIIa
aTOMOB KHCJIOPO/a, HEOOXOMMMBIX UL IIOJHOIO CrOpaHHs BeIlecTBAa. Pacyer CTAHIAPTHEIX TEIIOT
00pasoBaHus O SHEPrHAM CBS3€H M TEIIOTaM CropaHus. MeTombl pacdeTa TEIUIOBHIX 3(h(EKTOB
peaxuii.

5. Xumuyeckoe paBHOBecwe. OCHOBHBIE IIOJIOXKEHHs. Ilepsoe M BTOpoe Hayalo
TEPMOJIMHAMHUKK M KPUTEPHH HAIpPAaBIEHHOCTH XHMMHYECKOTO Ipolecca. Pacyer KOHCTaHTHI
XUMHYECKOTO paBHOBeCUS. I3MeHeHHme u300apHO- H30TEPMHUYECKOrO IIOTEHIMANA CHCTEMBI H
KOHCTaHTa PaBHOBECHs XMMHYECKOrO Ipolecca. BrruucieHre CTaHIapTHOTO W3MEHEHUs u300apHO-
H30TCPMUYECKOT0 TOTeHNHana 1mo meroxy Temkuna-IlIBapivana. Pacder cocraBa paBHOBECHBIX
CMECCH U PAaBHOBECHOW CTENEHM NPEBPAIIECHHS JUIS IPOCTHIX U CIOXKHBIX PEAKIMM PasHBIX THIIOB;
3aKOHOMEPHOCTH B PABHOBECHOM COCTaB€ IPOIAYKTOB CJIOKHBIX peaKIuii.

6. CxopoCTh IIpeBpamleHHs BEIIECTB U CKOPOCTh PEaKIMH, MX CBi3b. IIOHATHE MeEXaHM3Ma
peakuuy. KvHeTHKa ¥ MeXaHH3M JJIEMEHTapHBIX peaklui, mepexoiHoe cocTosHMe. KuHeTHka H
MEXaHM3M HEJJICMEHTAPHBIX Peakiui. MeToasl ¥ NpUMeEpH! NOCTPOCHUS KHHETUIECCKUX YPABHEHUIA,
CBS3b MX C MEXaHU3MOM peaknuu. CylecTBOBaHHE PeareHTOB B Pa3iIMYHbIX (hopMax, mpeobpasoBanme
ypaBHeHHU# 1 Mojesel. [IocTpoeHne KHHETHYECKHUX MOIENeH CIIOMKHBIX PEaKIIUiA.

7. Knaccu¢ukanus OpraHMYECKHX Peakluil 10 HaIpaBlIEHHIO, XapaKTepy pasphiBa CBS3eif,
MOJIEKYJIIPHOCTH JTUMHUTHUPYIOUIEH CTAIMH.



8. Hyxneodunpnple peaknuu. MexaHu3M HyKJIEO(QUIBHOTO 3aMEINEHNs, BIMSIHUE CTPOCHUS
peareHToB U cpenbl. HykneohunsHoe OTIIENIeHHe, er0 MEXaHU3M M KOHKYPEHIHS C 3aMEIIECHHEM.
HyxneobunpHple peakIMu H30Mepu3anuu. MexaHusM HYKI€O(QUIBHOTO IPUCOEIUHEHHS 11O
HECHACHIIUCHOW CBS3M, NeTEPOIUKIaM M KapOOHMJIBHOH IpyIIe, BIUSHHE CTPOCHUS COCAMHEHHH U
KaTanu3aTopoB. HykieodunbHbIe peakiuy KUCIIOT B UX IPOU3BOIHBIX.

9. DOnexkrtpoduibHble peakumu. MexaHu3M  3JE€KTPOPUILHOIO INPHCOEAUHEHHS  II0
HEHACBILICHHOMW cBsa3W. Kartamms KkucioTaMH M KOMIUIEKCAMH METAUIOB, BJIMSHHE CTPOCHHUS.
Mexanusm 271eKTpoGUIBHOTO 3aMeIIeHHUs B apOMAaTHYECKOE AP0, KATAIN3 U BIUSHUAE CTPOCHHUS.

10. CrocoGer 3apoxaeHust ¥ OOpBIBa IemH. MeXaHH3M pPaJIUuKaIbHEIX peaKiuii 3aMeIleHs,
pacueruieHus, npucoenudenus. IIpaBmia NpOTEKaHHS ¥ CENEKTHBHOCTh. PasBeTBIEHME IIEIH.
KuneTrka paayukaabHO-IEIHBIX PeaKuii, 0COOEHHOCTH €€ UCCIIEN0BaHMS.

11. Karamus, ompenenenue. MHIHOUTOPE! M aKTUBAaTOPHl B Karaiuse. M3MeHEeHWE 3HEpruu
AKTHBAIlMM KATAIUTHYECKON XUMHUYECKOH peakiuu. BuApl KaTanu3aTOpoB IO CIEIHaTBHOCTH
NEACTBUs, COCTaBy, CIOCO0aM IPOM3BOACTBA. AKTHBHOCTB, CEJIEKTUBHOCTDH, IPOHM3BOIUTEIHLHOCTH
KaTaJIu3aTOPOB.

12. IlpeumyiiecTBa ¥ HENOCTATKH TOMOIEHHOTO KaTaiu3a. TeOpHr TOMOTEHHOTO KaTalu3a.
KuciiotHo — ocHOBHOM roMoreHHbI katamu3. OcCoOEHHOCTM KUHETHKHM. MexXaHu3M KaTalusa
KHACJIOTaMU ¥ OCHOBAHMSIMMU.

13.  OnexrpodunbHo —  HykimeodmapHBIA — KaTanmus.  KartamusaTopbl.  MexaHusm
3IEKTPOQMIPHOIO KaTaanu3a Ha IpHMepe peakiMd aJlKAIMpOBaHHA OGeH30Ja raJoreHalIKHIaMH IIO
®punemo — Kpaprcy. Mexanusm HyKIeoQHIBHOTO KaTauusa Ha IPUMepe peakiiu dTepupuKalyy B
IPUCYTCTBUM UMHJIA30J1a.

14. T'ereporennrle Karamu3aTropbl. Teopwu reTeporeHHOro karaimsa. OCHOBBI KMHETHKU
TETePOreHHO-KATAIATHYECKUX  peakuui. KunHermueckas o001acTe TIeTEPOreHHOrO — KaTallusa.
Bremnenuddysnonnas u BHyTpuaudGy3HoHHAS 061aCTH KaTaIu3a.

15. CoipbeBasg 6a3a NPOMBIIICHHOCTH I€pepabOTKH OpraHWYEeCKUX BEIeCTB. TBepioe
TOIIMBO (KaMEHHBIH YToyb, CIaHIBL, TOPQ) ¥ BO3MOXHEBIE BAPUAHTEI €M0 MCIONB30BAHMS B KA"4ECTBE
ceipbst. Kokcoxumugeckas npomeinieHHOCTs. Hedyts. [Ipupoansie u momyTHsle rassl. Pons HedTH B
IIPOMBIIUIEHHOCTH OPraHUYeCKOI'0 CHHTE3A.

16. [Tapadunnr 1 BadTeHBL. VICTOYHUKY W METO/IbI BBIIEICHNUS HU3IIMX U BHICIIUX apa(HHOB,
kapbamuaHasg aenapadUHU3AIMS, BBIICICHHE C IOMONIBIO IEOJUTOB. TEXHOJIOTHYECKHE CXEMBI
nporneccoB. Texaudeckue CBOUCTBA U IPUMEHEHHE apaUHOBEIX YIIIEBOIOPOIOB.

17. Onedunpl. MeTompl moiydeHus HU3MIMX ONeGUHOB. PaauKalbHO-IEITHON MEXaHH3M.
Ilepsuunble peakiuy (IECTPYKIUS, NETHAPHPOBaHue). BTopwuHble peakuuu (THAPHPOBAHHUE,
KOH/IeHcanysi, 00pa3oBaHME apOMATHYECKUX YIJIEBOJOPOJOB). TEXHOJOrMs MpoLecca MUpOIIH3a.
Beinenenve oneQuHOB M3 ra3oB IHPONH3a, HX OYHCTKA. METOIB! MOSyYeHHS BHICIIMX ONe(UHOB.
Onuromepusanus 1 JucIponopironuposanue. Peakius Lurnepa. Peaxnus Iurnepa-Hatra.

18. Apomatmyeckue yriaeBOZOpOABL. VICTOYHHKH apOMaTHYECKOTO CHIPhA. ApPOMATH3aIHs
HeprenpoaykToB. OCHOBEI XHMHH U TexHonoruu pudopmunra. CBoiicTBa M IpUMEHEHHE
apOMaTHYECKUX YTIIEBOLOPOIOB.

19. Auerunen. Texnuueckue cBolicTBa 1 mpuMeHenue. [IpOM3BOICTBO aleTUIeHa U3 KapOuaa
KaJbplHsA ¥ O4HCTKa ero. [lonyyeHue aneTuieHa BEICOKOTEMIIEPATYPHBIM IIUPOJIH30M YIIEBOIOPOIOB.
OxucnurensHBIA MUpoH3. Bhinenenne u 0uncTKa aneTuieHa.

20. Oxenn yrnepon u cuHTes-ras. Kartamuruueckas KOHBEpCHs yrieBonoponos. I'asuduxkanus
TBEPABIX TOIWHMB. OKUCITUTENbHAS KOHBEPCHS YIIIEBOIOPOIOB. BricokoTeMneparypHas

21. Tlpomecchl BOCCTaHOBICHHMS, T'MAPUPOBAHUS M JETHAPUPOBAaHHUA. DU3MKO-XHMHIECKHE
OCHOBBI IIPOLIECCOB T'HAPHPOBAHMS, AETUAPUPOBAHUA. TepMOIMHAMUKA, KATAIM3aTOPhl, MEXAHU3M
peakuuit. ['mapuposanwe yriaeBoAOpomoB. [HIpupoBaHde KHUCIOPOACONEPKAUTMX COCTHHEHMIL.
l'unpuposanye anupartudecKux anpJernioB U KeTOHOB. ['uapupoBanue anupaTHuecKuX KapOOHOBIX



KUCIOT B uxX 3¢upoB. Ilpomeccer meruaprpoBanusi napa@uHoB u oJeuHOB. JIByXCTamuiHBIA U
OJHOCTaJUMHBIA METOIBI MOJyYeHUs NUBUHMIA U3 OyraHa. J[ermapupoBaHHE alKHIapOMATHIECKHX
yriesonopoaos. CTHpon ¥ ero romonoru. JleruipupoBaHue M OKHCICHHE CIUPTOB. [IpOM3BOICTBO
(bopmasbIernIa.

22. JIponeccer okucnenus. OOImas XapaKTepUCTHKa PeaKIUi OKHUCIICHUS. PauKaibHO-1IeHoe
oxucnenne. Okucnenue napapuHoB. Oxucienue HaQTeHOB. TEXHOMOTUS OKHUCIEHNS [IUKIOTEKCAaHA B
cMech aHoJia ¥ aHoHa. [Ipon3BoACcTBO AMKapOOHOBBIX KUCIIOT. ATMITHHOBAS KHCIOTa. J[ByXCTaqMTHBIM
U ONHOCTANWMHBIM METOABI IPOM3BOJACTBA AJUIMHOBOM KHUCIOTHL. OKHUCIEHHE apOMaTHYECKUX
YIIEBOJOPOIOB. MexaHu3M, KaTaIH3aTopkl, MOIyYeHHe THAPONEPOKCHIOB. [Ipor3BoacTBo deHona u
aneroHa. OKHCIEHHE aIKHIOCH30J70B. 3aKOHOMEPHOCTH peakuuu. IIpoM3BOACTBO TepedTaneBoi
xucnorTel.  IIpomsBoncTBo  muMermnTepedranaTa  CTYIEHYATBIM — OKHCICHHEM — MMApaKCHIIONA.
['eTeporenHo-KaTaTMTHYECKOE OKUCIIEHHE YriieBOomopomoB. Karamusaropsr u MexanusMm. OKHCIIEHHE
ONe@MHOB IO HACHIIIEHHOMY aToMy yriepoma. AxponewH. OKACITATENbHBIH  aMMOHOJIUS.
AKpUIOHUTPWI. IIpOM3BOACTBO OSTHICHOKCHAA OKHCIEHHWEM OSTHIEHa BO3XyXOoM. KaTammsaTopsl,
XMMH3M IIpollecca. ONOKCHIHpOBaHUE ONehUHOB. TeXHOJOTHS COBMECTHOTO CHHTE3a IIPOMHIIE-
HOKCH/a ¥ CTUPOJIA.

23. AnxunupoBaHHE. AJIKWIMPYIONIME areHTHl M KaTalu3aTopbl. MeXaHu3M IIpoIlecca.
ANKMIMpOBAHHE IO aTOMy yriepoja. AJIKWIHpOBaHWE H30mMapa@uHOB.  AJIKAIUPOBAHKE
apomaTtu4eckux yriaesonoponos. Karamuzatopsr. [locnenoBarensHoe ankuimpoBanue. [Ipon3BoacTso
5TUN0EH301a ¥ HM30NPONMIOEH30Ta. AJIKMIHpPOBaHHE (EHONOB. ANKHIMPOBAHHE IO aTOMY a30Ta.
Anxunupyromue areHTsl, Katamuszaropsl. CHHTE3 aMUHOB K3 XJIOPIPOU3BOAHEIX. CHHTE3 aMUHOB U3
CIUPTOB. AJIKMIMPOBAHME IO aTOMY CEpBI XJIOPIPOM3BOAHBIME U onedpuHamu. KaTamuTuyeckuii u
pajuKanbHO-IENHON METOJBI CHHTE3a MEPKAITaHOB U3 OJISPUHOB U CEpOBOIOPOAA. AJKHIHPOBAHIE
0 aTOMy KHUCIIOpPOJa. AJIKMIMPOBAHUE CIHMPTOB M (DEHONOB XJIOPIPOHU3BOTHBIMU. AJIKHIHPOBAHUE
cnupToB onepuHamMu. OKCHATKWIMPOBAHHE M CHHTE3Bl HA OCHOBE AIKUIECHOKCHIOB. XUMH3M H
TEOPETUYECKUE OCHOBEL. [loyyaeMble IPOIYKTEL

24. CuHTe3 yrieBoJIOpOJIOB M3 OKCHAa yriepoza u Boxopoxa. Cunres cnupros. [lomyuenve
Metanona. Karammusaropel, TexHonorus mpouecca. OKCocHHTe3. XUMU3M, KaTAIH3aTOPEl U HAYYHbIE
OCHOBBI Tiporniecca. TexXHONOrus M IpOAYKTHI OKCocuHTe3a. [lomyueHue kapOOHOBBIX KHCIOT M HX
IPOM3BOTHBIX HA OCHOBE OKCHJA yrieposa. TexXHOIOrus MpoUu3BOJCTBA YKCYCHOM KUCIOTHI METOIOM
KapOOHMIMPOBAHUSI METAHOIA.

25. O6mas XapakTepHUCTHKa IPOIECCOB TalOreHHPOBAHHUS. I alOr€HUpYIOIIUE AareHTHL.
Meronel ranoremupoBaHms. TepMoAMHAMMKAa peaku¥il TaJIOr€HUPOBAHMS. PaJiKalbHO-IIEIHOE
xnopuposanue. CocTaB IPOJYKTOB H CENEKTHBHOCTH peakimii. TeXHOJOrds paluKalbHO-IEIMHOro
xnopupoBanus. Beibop ¢a3. Texwomorus xumxodassoro xmopuposanus. [lonyyaemsie MPOTYKTHL
VYenoBus mponecca U THIIBI peaKTOPOB.

26. Texnonorus razohasHoro XJaopupoBanus. Ilomyyaempie IPOXYKTEL Y CIOBHS IIpoLecca U
THIIBI pEaKTOPOB. TeXHOIOTHs MPOM3BOACTBA AJUTHIXJIOPHIA.

27. VIOHHO-KaTaIUTHYECKOE TIaJIOTeHHpOBaHUe. [IpHCOoeMHEHHE TaJIOreHOB MO KPATHBIM
CBsA3sAM (aqIUTUBHOE rajoreHupoanue). [IpousBonctso 1,2-auxinoparana. [uaporaioreHupoBaHue u
raJloreHruipuauposanue  oneduuoB. Ilomygaemple mpoxyKThL — TeXHONOrWs  MPOU3BOICTBA
BHHUIIXJIOPHJIA.

28. TanoreHMpoBaHHE AapOMAaTHYECKHX COCOUHEHUH B SOp0. [AlOreHUpOBaHUE U
TUJPOTIOTCHUPOBAHKUE CIIMPTOB, albJETHI0B, KETOHOB U KuciaoT. CodeTaHHe IPOIECCOB
xjgopupoBanus. IIpomeccel pacmieluieHHs, HX COYETaHHE C MPOLECCAMH  XJIOPUPOBAHMS.
OKuCIUTENBEHOE XTOPUPOBAHUE U COYETAHNE €r0 C XJIOPUPOBaHKEM. TeXHOIOrus cOaIaHCHPOBAHHOTO
I10 XJIOPY CHHTE3a BUHIJIXJIOPUIA.

29. TlepepaGoTka XJIOPOPraHAYECKHUX OTXOZOB. TEXHOIOTHS IOIyYEHHs TETPaxJopMeTaHa H
TETPaxJIOPITaHa M3 XJIOPOPraHUYECKUX OTXO0JI0B. [Iporeccr! hTopupoBaHHsI.

30. ®ropuposanue hpTopoM u HTOPOoBOAOPOIOM. [Ipor3BoaCTBO HpeoHOB U HTOPOTEPHUHOB.



31. I'maponus u meT0YHOe AErHIPOraloreHUpOBaHye raOreH3aMeIeHHEIX aTA(paTHIeCKX 1
ApOMATHYECKUX  YIJIEBOAOPOMOB. IIpom3BOACTBO XJIOpOIeHHOB ¥ 0~ OKCHAOB IIEJIOYHBIM
AETUIPOXIOPHpOBaHKeEM. IIpOU3BOACTBO CIUPTOB U PEHOIIOB LIETOYHBIM THAPOIH30M.

32. I'mpparanus u nerunpatanus. TeopeTHyeckue OCHOBEI IPOLeccoB. I HapaTamus onedHuHOB.
Cunres sTuinosoro crmpra. TexHomorndeckas cxema. [mjparanus roMonoros >TuieHa. IHapararus
anernneHa. IIpoueccsr mermmparamum. ITonmyderne mpocTeIX 5QHPOB M AHTHAPUIOB KapOOHOBBIX
KHCIIOT. PeakIMOHHBIE Y3/IbI TS XKUAKO(DA3HBIX ¥ ra3ohasHbIX MIPOLECCOB JEeTHAPATALIHH.

33. OOwas XapakTepHCTHKa IPOLECCOB AUMIMPOBAHUA. AIMINPOBAHHE APOMATHYCCKHX
amuHOB O-u S- ammmupoBanue (dTepudukanys). HeKoTOpble IPOM3BOXHBIE YIOJBHOM KHCIOTHL
Jlernaparanys aMu0B U THApaTAMsS HUTPUIOB. [HApOIU3 U 3TeprdUKALMs HUTPHIOB

34. CynbdarupoBanue crnupToB, onepunos. CynbhpupoBaHue OTeHHOB M APOMATHIECKHX
coequHeHnA. CynbhoxnopupoBanue i cyIbhOOKHCIeHHE apadUHOBBIX YIIEBOIOPOIOB.

35. HurtpoBanue apomaTwyeckux coeauHeHui. HuTpoaHue mapadHHOBBIX YIJIEBOZOPOIOB.
HutpoBaHue HEHACHINIEHHBIX — YrIeBomoponoB. HuTpoBamme —ameTuneHa. HurposmposaHue
anuQaTHIECKIX, APOMATHIECKHUX M ATMIUKINIECKAX COCIUHEHMIA.

36. KonzmeHcanus ajgbIernioB U KETOHOB C apOMAaTHYECKHUMH COENMHEHUIMH. [IpousBoacTro
v EeHUIIONIPOIIaHa.

37. Tlomyuenne msompeHa. TeXHONOrUs ABYXCTaOMHHOTO CHMHTe3a. ONHOCTAIMHHBIN CHHTE3
U30IIpeHa.

38. Tlomyyenue kanponakrama. BexMaHOBCKas! [IeperpynnAupoBKa OKCHMOB B TaKTaMbL. Jlpyrie
METOMBI CHHTE3a JIAKTAMOB.

39. AnpnoneHas KoHJeHcanwus. IIpOXyKTHI KOHIEHCALMH AajbJeTHIOB, KETOHOB. Peaxium
KapOOHUJIbHBIX COETMHEHHH C anu(aTHYeCKUMH HUTPOCOCIMHEHHUSMH, LUAHHUCTHIM BOZOPOIOM M
allETUJICHOM.

40. DxoHOMHUHYECKHUE, IKOTOTHIECKIE ¥ CONMANBHBIE ACTIEKTHI IIPOSKTHPOBAHUS XHUMAYECKAX
npou3BoACTB. OCOOEHHOCTH anmapaTypHOro O(GOPMIEHHS MPOLECCOB MPOM3BONCTB OPraHHYECKUX
BEILIECTB.

41. IlpoexTrpoBaHHUE, €r0 POJIb B IPOLECCE CO3AAHMS HAYIHO — TEXHHIECKOrO MOTEHIHAIA U
NPOM3BOJCTBEHHBIX CHI. JMHAMHYECKMH XapakTep INpOEKTUPOBaHMs; VICIONB30BaHME OMBITA
5KCILTyaTallM{ IPOMBIILIEHHEIX 0OBEKTOB.

42. Opranusanys TpoeKTHBIX paboT. CTPyKTypa IMpOEKTHOH opraHu3amuu. Busr u XapakTep
CcTpouTenbeTBa. OYepeHOCTh CTPOUTENLCTBA. 3aaHue Ha IPOEKTUPOBAHUE. DTaIIBI IIPOSKTHPOBAHHSL.
OcCHOBHBIE CTaiuM MNpPOEKTHPOBaHHA. IIPOEKTHO — cMeTHas noKymeHTamus. COCTaB HPOEKTa CO
CBOIHBIM CMETHBIM pPacieTOM CTOMMOCTH, paboYel JOKYMEHTAI[MH CO CMETaMU M pabodero MpoeKTa
CO CBOJTHBIM CMETHBIM OTYETOM CTOMMOCTH.

43. Beibop mmomaaxku crpomTensersa. OOmupe TpeGOBaHHS K IUIOMANKE CTPOMTENHCTBA.
CannrapHo — sammrHas 30Ha. OGOCHOBAHME MOIIHOCTH NPOM3BOJCTBA, OBECHEUYEHHE CHIPHEM,
YTATM3alKsA CTOYHBIX BOJ, Ia30BBIX BHIOPOCOB H TBEPABIX OTXO0HO0B. ObecrnedeH¥e TPYAOBBIMH
pecypcamu.

44. Cornacosanue, 9KCIEPTH3a M YTBEPXKACHHUE IIPOEKTOB. ABTOPCKMIH HAI30D.

45. OOumme NpPUHIMIBI IOCTPOEHHS TEXHOJOTUYECKHX CXEM: 3Heprod(QeKTHBHOCTS,
0€30TXOMHOCTD, KOMIAKTHOCTh, HEIPEPHIBHOCTb, COBMENIEHHE ITPOLECCOB. IIpHMepsl peanu3alun
STHX IIPUHIHMIIOB B TeXHONOrHW. OCHOBHBIE OJOKM CXeM M HX 3HayeHue (IIOATOTOBKA CBIPBS,
OCYWIECTBJIEHUE XUMUYECKOTO MPEBPANIECH)s, PA3AENCHUEe U OYHCTKA IPOAYKTOB PEAKIMH, OYHCTKA
CTOKOB U ra30BBIX BBIOPOCOB). CTPyKTypa TEXHOIOTHYECKOM CXEMBI, OCHOBHBIE THUIIBI CBS3eH GJI0KOB
¥ anmapatoB B cxeme. COBMEIEHHE CXEMBI IPOU3BOACTBA. BriGop 0GopynoBanus. TpyaoBoil pexum
NEPHOIMYECKHX «HHUTOK)» B IIOTOYHBIX cxeMax. OeHKa HAJEXHOCTH TEXHOJIOIMYECKHX CXEM.
Onrtumusanus Beiopannoit TC.



46. Hepapxus TpOM3BOACTBA — OTPacib, NPOU3BOICTBEHHOE OOBEIMHEHHE, 3aBOJ, IEX,
TEXHOJIOTHYECKHH Y3elL.

47. OKOHOMHYECKHE KPUTEPHH ONTHMAIBHOCTH [POU3BOJCTBA. IIpUBENEHHbIE 3aTPaThl U HX
cTpykTypa. Ce6eCTOMMOCTE IPOAYKIIUA.

48. Dkcepreruyeckuit anamus TC. Dneprorexnonorus nponeccos OC. TepMOIKOHOMIYECKas
ontumuzamus B OC.

49. OcobennocTu aHamu3a u cuate3a XTC B TEXHOTOIHH TOHKOTO OpPraHUYECKOro CUHTE3A.

50. OcobGeHHOCTH HPOEKTHPOBAHKS NPOU3BOACTBEHHBIX 3JaHHA U COOPYXKeHUH. OCHOBHBIE
IPYHIMITEl KOMIIOHOBKH 00O0pyn0oBaHus. TeXHOIOrM4ecKre, TEXHUKO-3KOHOMHYECKHE, MOHTaXKHbIE,
PEMOHTHEIE TpeOOBaHMs, TPEOOBAHMS TEXHHKH Ge30I1acCHOCTH. PasMenenue oG0Py LOBaHHS B 3AHUSIX
U Ha OTKPBITHIX IUIOMIagKaX.

51. OcHoBHBIE POGNEME! BEIGOpa M pacyera PeaKTOpOB, OOIIME YKA3aHHSA [0 HX BEIOODY.
TpeGopannus, mpexbsBnseMble K XHMHYECKHM peaktopam. MoIempoBaHue peakTopos. [MpuHImne!
BBIOOpA IIEPHONMYECKHX, HENPEPHIBHEIX U MOJMYIEPUOIMIECKHX CXEM MPOLECCOB. MaTepuanbHbie u
TEIIOBIC OanaHCh! JUIs HEMPEPHIBHBIX U IIEPHOMIECKHX TIPOIIECCOB.

52. TernooOMeH B XMMHYECKHX PEAKTOpax, KIacCH(DHUKALHS METOLOB TOABOJIA ¥ OTBOA TeIlia
1 Opranu3anyus Teroobmerna. Obmas MeTouKa pacyeTa apamMeTpoB amIapara.

33. Ilepnonuyeckue u MONyNEPHOIMYECKAE PEAKTOPHI, aNMapaTypHoe odopMieHue (I0JIbie
PEKTOPSI, CHAOKEHHbIE BHIHOCHBIMH, IEHTPOOEKHBIMU HACOCAMH, AIIApaThl C MemaNKoi). Bamaxc
BPEMCHH IIEPUOUIECKOTO PEaKTopa. PacueT H30TepMUYECKUX IIEPUOIUYECKHX PEAKTOPOB.

>4. Marepuanbuplii GanaHc HMIEATBHBIX TOMOTEHHBIX pEAKTOPOB (XaPAKTEPHCTHUECKHE
ypaBHeHns). Marepuanbhble GanaHCH IEPHOIMYECKOTO HIEATHHOTO pPeakTopa, HEIPePhIBHOTO
PeaKTOpa HCANLHOTO BHITECHEHUS, HEIIPEPBIBHOTO PEAKTOPA MACAILHOTO CMEIICHHUSL.

55. TemnoBo# GanaHC XMMHYECKOrO peakTopa. PacdyeTs! HEH30TEPMHYECKUX [IEPUOANYECKUX
PEaKTOPOB 10 KWHETUYECKUM JAaHHBIM.

56. OHeprocHabxeHue IIPEIPUATHH. IIpompbimnenHOE TEIIONOTpeOIeHHE,
BIEKTPOCHAOKEHNE, BEHTUIIIUMOHHBIE CHCTeMbl. CHAaGXeHWEe MpeNpPUATHHA BO3LYXOM, WHEPTHBIM
ra3oM, BOJOPOAOM, TOILTHBOM.

57. BonocHaGxeHWe ¥  KaHAIM3ALMOHHOE  XO3SHCTBO  Ipeampustuil.  McTouHuKm
BONIOCHa0XKEHHS, METOMbl M CTAIMM OYMCTKA IPHPOAHBIX BOA. Kiaccudukamus CTOYHBIX BOX 1
METO/IbI UX OYHCTKH. OUUCTHEIE COOPYIKEHHUS.

58. QaxenpHas cHCTeMa XHMHYECKOTO Hpeanpustus. Knaccudukamus u coctas (paxempHBIX
yCTaHOBOK. DaKTOPEI, BAMIONIHE Ha HX 030MaCHY0 SKCILTyaTaIHIo.

YYEBHO-METOJMYECKOE 1 UHPOPMAIIMOHHOE OBECHEYEHUE
IIPOI'PAMMBI BCTYIIATEJABHOI'O DK3AMEHA B MATUCTPATYPY

OcHOBHag IUTEpPaTYpA:

1. A. B. bornanos, T. H. Kayanosa, . B. [uynuna [u ap.], [Tpuxnasas Xxumus. CrIpbeBbIe
PECYpChl XUMUIECKOH IPOMBILUICHHOCTH [ Y4eOHHUK] yuel. mocobue: Kasans: M3n-8o KHUTY, 2015

2. baitpamos B.M. OCHOBBI XUMIYECKON KMHETHKM M KaTammsa. M.: Axamemus, 2003. — 256
CTp.

3. H. H. JleGenes, XuMusl U TEXHOJOTHsS OCHOBHOTO OPraHHYECKOTO U HeTeXuMIryeckoro
cunTe3a [Y4eOHUK] yqeOHHK IS CTY/I. XMM.-TEXHO. CIell. By30B: M. : AsssuC, 2013

4. Tumodees B.C. Cepapumor JI.A. TIpHHIHUITEI TEXHONOTHE OCHOBHOIO OPIaHMYecKOro H
He(TeXuMUYecKoro cuHTesa. — M.: Beicmas mkoa, 2003. — 536 c.



5. Xumus U TeXHONOrus opraHmdeckux Bemects U.1: Vue6Hoe mocobue / Hypraunos C.X.
Cynranosa P.b. Paxmarynmus P.P. — Kasan. roc. texnon. yu-1. Kasans, 2006. — 140 c.

6. Xumus U TeXHONOTHs opraHmyeckux Bemects U.2: Vue6roe nocobue / Hyprmusos C.X.,
Cynranosa P.b., ®axpyraunosa P.A., Baraytaunosa JI.B. — Kasan. roc. Texson. yu-T. Kazans, 2010.
- 164 c.

7. W.3. HWnanmunos, B.M. TaBpunoB, Teopus XHMHKO-TEXHOIOTHMYECKHX IIPOIECCOB
OpraHM4ecKoro cuHresa [Y4ebHuk] y4eb. mocobue: Kaszans : , 2012, 140 ¢

8. B. M. Ilotexun, B. B. ITorexun, OCHOBBI TEOpUH XMMHYECKHX IPOIECCOB TEXHOJIOTUU
OpPraHWYecKuX BewmecTB M HedrenepepaboTku [DnekTponusii pecype] : Cankt-IlerepGypr : Jlans,
2021

9. B.H. Kocumues, A.M. Muxaitmmuenko, H.C. Kpamenunaukoa [ ap.], OcHOBEI
INPOCKTUPOBAHMS XUMHYECCKUX IIPOU3BOACTB [YueOHMK]| yueb. mma crya. By3oB: M. : HKI[
«Axanemkauray, 2008 -371 c.

10. T.IO. KimumenrtoBa, T.H. Kauanosa, M.B. IlusyHmHa, OG6Ie3aBOACKOE XO3SHCTBO
XUMHYECKUX Npennpuatuil [Yaednuk] yue6. mocobue: Kaszans : , 2012

HononnurensHas JUTEparypa.

1. A. K. I'puropuues, O. C. ITasnos, JO. A. MockBuueB, TeopeTI/Iqecxﬁe OCHOBBI XUMHUECKOH
TEXHOJIOTuH [DJIeKTPOHHEIH pecypc] yuebHoe mocodue: Caunkr-TleTepbypr : Jlans, 2020

2. LenHsle peakuuu B TPOMBIIUIEHHOCTH OPraHMYECKOTo CHHTe3a: YdeOHOe mocobue /
Hyprmunos C.X. Cynranosa P.b. ®axpyrausosa P.A. Kynpsmos B.H. — Kasan. roc. TeXHOI. yH-T.
Kasans, 2006 — 120 c. '

3. P.1. Kpukynenko, O.B. Jlxxeyamn, A.1. Xacanos, O6mie3aBoackoe X03aHCTBO NpeanpHsATHI

[Yuebnuxk] yue6. nocobue: Kazans : Usn-s0 KHUTY, 2015, 52 c.

[IporpamMHOe ob0ecnieuene u UHTEPHET- - PECYDCHI:

Oducnsre u nenossie nporpamMmsl: ABBYY FineReader 9.0 mpod;

Oducusere u nenossie mporpammser: MS Office 2007 Russian;

Oducurle u nenopsle mporpammbr: MS Office 2010-2016 Standard

Apxusarop 7 Zip

Annexc Bpayzep

Poccuiickuit mHGOpMAHOHHBINM TOPTAT B 00/1aCTH HAYKH, TEXHOJIOTHH, MEUIUHb] 1

obpasosanus Wiley Online Library: https://onlinelibrary.wiley.com

7. Springer Nature: https://link.springer.com

8. PedeparuBHas 6a3za maHHEIX XypHAIOB 1 KoHdepenuuii Web of Science
http://webofknowledge.com

. Enunas 6asa naaHeIx Scopus: http://scopus.com

O 2= B9 =

Ne)

OBIIME TPEBOBAHUS K NPOLEAYPE IIPOBEAEHU A
BerynutenbHble HCNIBITAHUSA 1O IPOrpaMMaM MAarduCTpaTyphl MPOBOAATCS B (OpPME 3K3aMeHa.

[IporpaMmel ~ BCTYyNHTENBHBIX HCIBITAHHA  Pa3pabaThIBAIOTCS — BBIMYCKAIOIMME  Kadexpamu



YHHUBEPCHUTETa COBMECTHO ¢ NpoMbInuieHHbIMU naptHepamu [T «ITpoMxumTex» U pa3MemarTcs
Ha caiite ®I'BOY BO «kKHUTY ».

[IporpamMma BCTYNHTEIBHBIX HCIBITAHAH COCTOMT M3 MOCIENOBATENBHOIO NPOXOXKICHHS
CIIEYIOIIUX JTAIOB:

Atan 1.

BerynurensHOe HCHBITaHHE IPOBOJUTCS C IPHMEHEHHEM JIUCTAHIIMOHHBIX TEXHOJIOTHHA B BUIE
YOAJIEHHOr0 KOMIIBYOTEPHOTO TECTUPOBAHUS IIPU YCIOBUU HACHTU(DUKAMH JTHIHOCTH ITOCTYIIAIONIETO
IOpUd Cclade BCTYNUTENIBHBIX UCHbITaHui. [IpomomkurensHOCTH TecTUpoBaHUs — 60 MHHYT.
Hcnonp30BaHre CIPaBOYHUKOB W JIOMONHHUTEIBHOM METOAWYECKOM JIHTEpATyphl HE JOIYCKACTCH.
MakcuManpHOE KOJNHYECTBO HAOpaHHBIX OaIOB IO pe3yjbTaraM TECTHPOBaHMs cocTasiserT 40
OamnoB. MUHHMATBHOE KONMYECTBO HAOPaHHBIX GAIUIOB IO Pe3yabTaTaM TecTHpoBaHUA 20 Gaiios,
TMOCTYMAIOMH He HAOPaBIIHIT MEUHHMANLHOE KOIHYECTBO OALIOB He JIOIyCKaeTCsl KO BTOPOMY 3TaIly
IIPOXOXKICHUS BCTYIUTENBHBIX UCIIBITAHFIM.

Jran 2.

BerynuTensHoe MCIBITaHHE NPOBOAUTCS B (OpPME YCTHOM HHAMBHAYaNLHOM Oecelsl, IO
UTOraM KOTOPOM KOMHCCHs 3aIlOJIHAeT IPOTOKON. AOHTYpHEHTY IpeIoCTaBiseTcss 1 IOmbITKa
IPOXOXKJIEHUs cobecenoBanus. IIpoaomkuTensHOCTE cobeceoBanust — 10 30 MUHYT.

CobecenoBanne MOXET NPOBOIMUTCA KaKk B OYHOM, TaK M B AMCTAHIIMOHHOM pexXuMe (C
nomompro IIO s opramsanuy BUIEOKOH(EpEHIMH IMOJ 3aliCh), IO IPEIBAPUTEIHLHOMY
COTJIACOBAHMIO PEXHMMA C SK3aMEHAIIMOHHON KOMUCCUEH.

B pamkax cobecenoBanus aOWTYpHEHTY 3a0alOTCS BONPOCH M3 JIOOBIX OJIOKOB TeM
IpOrpaMMBl  BCTYNHTENBHOIO HcHbITaHUs — «llepedeHr TeM mporpaMMbl BCTYMUTEIBHOTO
UCHBITAaHHS», KOTOPbIE IIO3BOJAIOT OIEHHTh YPOBEHb pPAa3BUTHS Oa30BBIX  HMHXKEHEPHBIX
(obmenpodeccuoHaNbHBIX) KOMIICTECHIMI; YPOBEHD 3HAHHUM, HEOOXOMUMBIX Ul Hayajda OO0ydYeHHs B
pamkax OOII; npodeccroHaNBHBI U TUYHOCTHBINA MOTEHIUAT, TIOHHMAHWE YCIOBUM U Crienu(UKH
o0yyenus B pamkax OOIL.

MaxcumanbsHoe KOMMYeCTBO HaOpaHHBIX OAJUIOB MO pe3yibTraTaM coOeceIOBaHUS PaBHIETCS
60 OGamram. MuHHMaIBPHOE KOJUYECTBO OaIOB, MOATBEPXKAAIONIEE YCIEIIHOE MPOXOXKIECHHE
cobecenoBanue, pasusercs 20 Ganios.

ITo pesympraraM NpPOXOXIEHUS OOOMX ITAllOB BCTYIHTEIBHBIX MCIIBITAHMN ITOCTYNAFOLIMI
MOJKET HabpaTh MaKCUMaJIbHOE KOMHYEeCTBO B cymMMe 100 GaioB, MHUHHMAIBHOE KOJIHYECTBO B CYMME

40 Gayos.



