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BCTYIIMTEJIbHBIE NUCIIBITAHUA
JUist OCTyMaromux Ha OCHOBHYO 00pa3oBaTesbHYIO IPOrpaMMy
maructparypsl 18.04.01 «Xumuyeckas TEXHOIOTHA »
IIporpamma noaroroBkn: «TeXHOIOrHs PENMKIMATA B HedTera3oXuMum»

HEPEYEHD TEM ITPOT'PAMMBI BCTYIIUTEJBHOI'O UCIIBITAHUS

Tempr pmsm  Tecrupoanms B pamkax OOII  «Texmosoruss pemMKIHHra B
HedTerazoxuMumn»

Tewma 1. Teopus XMMHYECKUX HPOLECCOB OPraHAYECKOTO CHHTE3A.

Tema 2. XuMus U TEXHOIOTHSI OPraHUIECKUX BEIIECTB.

Tewma 3. CrippeBbIe pecypehl XUMUYECKON IPOMBIIIIEHHOCTH.

Tema 4. O6BEKTEI BCTIOMOTATEIBHBIX IPOU3BOICTE XUMUUECKHX TIPEIIPHSATHIA.

Tema 5. Mmxeneproe oopMiIeHHe IPOLIECCOB OPraHAIECKOTO B He(TEXMMUYECKOTO CHHTE3A.

Tembr nnsm coGecemopanmss B pamxax OOIl  «TexHONOrHsi peNUKIMHIa B
He(TerazoxXuMum»

1. Xwumuyeckas TepMOIMHAMHKA M  pacyeT CBOWCTB  OPraHHYECKMX  BEILIECTB.
XapakTepuCTHYeCKHe TapaMeTphl BeIeCTBA. KpHUTHYeCKHe COCTOSHHS M METONBI pacdera
KPUTHYECKHX TeMIeparyp, o0bema, JaBleHHs H Kodpuuuenta cxumaeMoctH. HopMambHas
TeMIIEpaTypa KAICHUS OPraHHYECKIX BEIIECTB.

2. CoorHomeHMS MEXIy OOBEMOM, [ABICHWEM H TEMIEPaTypold TIa30B M IKHIKOCTEH.
IIpuBenennoe ypasHenue cocrosHus. Pacuer koodduimenta cxmmaeMocTd TasoB. OmpeereHne
IUIOTHOCTH JKHIKOCTH ITPH JIFOOBIX 3HAYECHUSIX TEMIIEPATYPHI U JaBJICHHUS.

3. JlaBnenue mapoB M TEIUIOTHI IapoOOpa3OBaHMA. PacyeT, OCHOBAHHBIN Ha NPHUBEICHHOM
ypaBHenn# Kuproda. Onpenenenue TeImIoThl 1apoo6pa3oBaHis Yepe3 SHTPOIHIO apooOpasoBaHHUs.
3aBHCHMOCTD TEIUIOTHI TAPOOOPA3OBAHHUS OT TEMIIEPATypEL PacdeT TemIoTs! Cy6mMMary.

4. TemnoeMKOCTb, alIUTHBHbIE METO/IEI pacyera. 3aBHCHMOCTD TEIIOTHI CTOPAHUsS OT YKCIa
aTOMOB KHCJIOPOJa, HEOOXOMMMBIX Ul MOJHOIO CrOpaHMs BeulecTsa. PacyeT CTaHAPTHBIX TEIUIOT
00pa3oBaHys MO SHEPrUAM CBSI3€H U TEIUIOTAM CropaHds. MeTOIBI pacdeTa TEeIUIOBBIX addexron
peaxkuuii.

5. Xummueckoe paHOBecHe. OCHOBHBIE IONOXeHMS. IlepBoe M BTOpOE HAdaIo
TEPMOJMHAMHUKH ¥ KPHTEPUH HANpPABICHHOCTH XHMHYECKOro IIporecca. Pacuer KOHCTAHTHI
XAMUYECKOro paBHOBeCHd. V3MeHeHme wu300apHO- H3O0TEPMHUYECKOr0 IOTEHIMANA CHCTEMBI W
KOHCTaHTa PAaBHOBECHS XHMHYECKOr0 Ipolecca. Brlumcienne CTaHIapTHOrO M3MEHEHHS H300apHO-
U30TCPMUIECKOro MoTeHnuana 1o meroxy Temkuna-IlIBapivana. Pacuer cocraBa paBHOBECHBIX
CMeCeHl U PaBHOBECHOW CTENEHH NpPEBPAIICHHUS UL IPOCTHIX M CIOXHBIX PEAKIUH PAsHBIX THIIOB,
3aKOHOMEPHOCTH B PABHOBECHOM COCTaBE IIPOJYKTOB CIIOKHBIX peaKidii.

6. CkopoCTh NpeBpalleHUs] BEUIECTB M CKOPOCTh PEAKIMH, UX CBA3b. [IOHATHE MeXaHu3Ma
peakiuu. KuneTuka M MEXaHH3M 3JIEMEHTAPHBIX pPEaKIHi, MEpPeXoJHOEe COCTOSHHE. Kuuernka u
MEXaHU3M HE3JIEMEHTapHBIX PEeakiui. MeToxsl ¥ IpUMepsl IIOCTPOCHHUS KHHETHIECKUX YpaBHEHHIH,
CBA3L MX C MEXaHU3MOM peakiuu. CylecTBOBAHKE PEareHTOB B Pa3IHYHEIX (OpMax, IpeoOpazoBaHme
ypaBHEHUH 1 Mojenei. [locTpoenre KHHETHYECKUX MOJIENEH CIIOMKHBIX PEaKI[HIA.

7. Kiaccipukauuss OpraHMYeCKUX peakiuil 110 HAIpPABIEHHIO, XapakTepy pasphiBa CBS3eH,
MOJIEKYISIPHOCTH JIUMUTHPYIOIIEH CTaIyH.

8. Hyxneodunenble peaknuu. MexaHusM HyKIeO(QHIBHOTO 3aMEIIEHHS, BIUSHHE CTPOCHHS
peareHTOB M cpensl. HykineodunpHoe oTmIEmIeHHe, €0 MeXaHu3M U KOHKYPEHIHS C 3aMEIICHIEM.
Hyxneopunpnble peakimm wusomepusanuy. Mexanusm HyKTeobUIPHOTO NPHCOSIMHEHHS IO
HEHACBIICHON CBSI3M, FETEPOLMKIAM U KapOOHMIBHOH TpyINe, BIMAHUE CTPOCHHS COENMHEHHH U
Karanu3aTopos. HykieopunbHbIe peakiun KUCIOT U UX IIPOU3BOIHBIX.



9. DnexkrpoduibHblE peakiyu. MexaHU3M ~3IEKTPO(UILHOrO  NPHCOCIMHEHMA IO
HEHACHIIEHHOM CBs3u. Karanus KuCIOTaMM ¥ KOMIUIEKCAMH METAUIOB, BIIMSIHUC CTPOCHHS.
MexaHu3M 3J1€KTPODUIBHOTO 3aMELIeHNUS B ApOMaTHYECKOE AP0, KATAIU3 U BIUIHUAE CTPOCHHU.

10. Crioco6s! 3aposkaeHus ¥ oOphiBa Iemd. MexaHu3M paJuKalbHBIX DPEaklHUd 3aMelIeHUs,
pacIleTUIeHns, NpucoeauHenus. [IpaBuiia MPOTEKaHHs M CEJEKTHBHOCTh. PasBeTBICHHE IETIH.
KuneTnka paauKanbHO-LENHBIX peaklui, 0COOEHHOCTH €€ MCCIICIOBAHMS.

11. Kartamus, onpenenenue. VHruGUTOpEl ¥ aKTUBATOPHl B KaTanuse. VI3MEHeHue SHEpruu
aKTUBALMM KATAIUTHYECKOM XMMHYECKOM peaknuu. Buapl KaTaau3aTopoB IO CHCLHAIBHOCTH
NEHCTBUS, COCTaBY, CIOCOOaM IPOM3BOJACTBA. AKTHBHOCTb, CEIEKTHBHOCTH, NPOU3BOJHTEILHOCTD
KaTaJIu3aTopOB.

12. HpenmymeCTBa WU HEeOOCTaTKX I'OMOI'€HHOI'0 KaTajn3a. TCOpI/II/I TOMOI'CHHOI'O KaTalih3a.
KucnotHo — OCHOBHOM roMoreHHbii karanw3. OcoOeHHOCTH KHHETHKH. MexaHu3M Karajiusa
KHCJIOTaMH 1 OCHOBAaHHUSAMU.

13.  DnextpoduapHo —  HykneodwisHpli  katamms.  Kartammsartopel.  Mexanusm
3IIeKTPOGIIFHOTO KaTalu3a Ha NPUMEPe DEeakiUH AIKWIMPOBAHMS GEH30Na raloreHalKuIaMy IO
®punemo — Kpadgrey. Mexanusm HyKIeoQHIBHOTO KaTanusa Ha IPEMEpe Peakiuy dTepudukanuy B
IPUCYTCTBUY UMUIA30J1A.

14. T'ereporeHHble KaTaIU3aTOpPhl. [€OpUHM TIETEPOreHHOIO KaTalusa. OcCHOBBl KHHETHKH
reTeporeHHO-KaTaMTHyeckux — peakuuid. Kunerwdeckas o00nacTb TIETEPOTEHHOrO  Karajiusa.
Bruemnenuddysuondas u BHyrpunudhy3uoHHas 0671acTH KaTajlusa.

15. CrippeBas 0a3a IPOMBIILIEHHOCTH [€PepabOTKH . OPraHWYECKHX BEIUECTB. TBepaoe
TOIIMBO (KAMEHHBIA YIrOJb, CIAHIbL, TOPQ) U BOZMOXKHBIE BADHAHTEI €r0 UCTIOIB30BaHU B KA IECTBE
chipbst. Koxcoxumurdeckas mpombiiensocts. Hegrs. Ilpuponssie 1 momyTHbie rassl. Pons Hedra B
IIPOMBIIJICHHOCTH OPIaHUYECKOrO CHHTE3A.

16. IMapacduss! 1 HadTeHbl. MCTOUHMKY U METOIBI BbIAEICHA HU3NIMX U BHICIIMX [apadUHOB,
kapbamMuaHas nenapa@UHU3anus, BHIICICHHE C HNOMOMIBIO ILEOJUTOB. TEXHOJIOTMIECKHE CXEMBI
nponeccos. TexHudecKre CBOMCTBA ¥ MPEMEHEHHE NapahMHOBBIX YIICBOAOPOJIOB.

17. Onedunsl. MeTomsl IOTyYeHHS HU3MHEX ONeHHOB. PanvKaibHO-LENHOH MEXaHH3M.
TlepBUYHBIE pEAKUHUH (HECTPYKIMs, NerHAPUPOBaHHE). BTopuuHble peakuuu (THAPEpOBaHHE,
KOHJIEHCaIMs, 00pa3oBaHue apOMaTHIECKUX YIJIEBOAOPOAOB). TexHonorus mpouecca IHPOJIM3a.
BrierneHne One(pUHOB M3 Ta30B IHPONM3a, WX OYHCTKA. METOBI HOTYYEeHHS BHICIIMX OJEHUHOB.
OunuroMepusanus U gucnponopuuoruposanye. Peaxuus Lurnepa. Peaxrus I{urnepa-Harra.

18. ApoMarmyeckue yIrJIeBOAOPOAbL VICTOYHHKH apOMaTHYECKOTO CBIPbs. ApPOMATH3AIMA
HedrenponykToB. OCHOBBI XMMHUM W TexHonoruu pubopmunra. CpoiicTBa © TPHMEHEHHE
apOMaTHYECKUX YTJIEBOJAOPOIOB.

19. Anerunen. Texnudeckue cBOMCTBA U MpUMeEHeHHe. [IpOM3BOACTBO aleTUIeHa u3 KapOuza
KaJblusg U o4rcTKa ero. [lonydyeHue aneTuieHa BLICOKOTEMIIEPATYPHBIM MUPOIU30M YITIEBOAOPOIOB.
OxucuTensHbId mUpoaus3. Beiienenue u 09rcTKa aleTUIeHa.

20. OKcHJ YIIepos ¥ CUHTe3-Ta3. KaTamurudeckas KOHBEPCHs YrieBoIoponoB. ['asudukarms
TBepABIX TOILIMB. OKUCIUTENBHAS KOHBEPCHS YIIIEBOAOPOIOB. BhicoKoTEMIIEpaTypHas

21. Ilpouecchl BOCCTAHOBJICHHS, THIPUPOBAHWA H JErHApUpoBaHus. DHU3UKO-XUMUUECKHE
OCHOBBI IMIPOLECCOB THIPUPOBAHMS, AETUAPUPOBaHUA. TepMOIMHAMUAKA, KaTAIM3aTOPbl, MEXaHH3M
peaknuit. ['mapEpoBaHWME YyITIEBOLOPOAOB. I'MAPHPOBaHME KHCIOPOICOAEPKAMX COCAUHCHHH.
I'unpupoBanye amudaTuyecKux albIeTHI0B U KETOHOB. I'napupoBanue amuhaTaIecKux KapOOHOBBIX
KHCIOT ¥ X 3Qupos. [Ipomecchl AeruapupoBaHus HapaQuUHOB U OJEPUHOB. JIByXCTamuiHBIA 1
OJHOCTAJUIHEBIM METOIBI IOJyUYEeHUS NUBHHMIIA U3 OyTaHa. JlermapupoBaHue AIKHIApOMATHUCCKUX
yrnesogoponoB. CTAPON ¥ €ro romoyory. JleruapupoBaHUe U OKMCIIEHHE cIupToB. [Ipou3BOACTBO
dopmanpaeruaa.



22. IIpouecchl oxucnenus. O0mas xapakTEPUCTHKA peakuy OKUCIeHUs. PauKkanbHo-LenHoe
oxucinenue. Oxucnenne napapunos. Oxucnenne HapTeHoB. TeXHOIOIU OKUCICHUS IIUKIOreKCaHa B
CMech aHoJa ¥ aHoHa. IIpon3BOACTBO TMKApOOHOBBIX KHCIOT. AMIIMHOBAS KHMCIOTa. JIByXCTaIuiHBIA
U OJHOCTaJUHHBIA METOABI IPOU3BOJICTBA AIWIUHOBOH KHUCIOTHL OKHCICHHE apOMaTHYECKHX
YIIEBOJOPOIOB. MeXaHu3M, KaTaliu3aTophl, MOJYIECHHEe THAPOIepOKCHIOB. IIpou3BoaACTBO (eHosna u
aeroHa. OKuCNeHHe aTKHIOCH3070B. 3aKOHOMEpHOCTH peakuuu. IIpomsBonacTso TepedTaneBoi
xkucnoTel. IlpomsBoncTBO  mmMermnrepedTanaTa  CTYNEHYaTHIM — OKHCIIEHHEM  IIapaxCHIIOJA.
[eTeporeHHO-KaTaIUTHYECKOe OKUCICHUE yrieBonoponoB. KaramusaTopsl u MexaHusM. OKHCIIEHHE
onepUHOB IO HACBIIICHHOMY aToMy yriepoma. AxponewH. OKHCIUTEIBHBIM aMMOHOIMS3.
Axpunonutpui. [Ipou3BONCTBO ATUIEHOKCHIA OKHCIEHHEM OSTHIIEHa BO3AyxoM. Karamus3aTopel,
XUMH3M IIporecca. OMOKCHIUpoBaHHE ONe)UHOB. TEXHONOTHS COBMECTHOIO CHHTE3a IIpOIHIIe-
HOKCHUJIa ¥ CTHUPOJIA.

23. AnxwuiupoBaHME. AJIKMIMPYIOIIME AareHThl ¥ KaTaau3aropel. MexaHusMm Ipolecca.
ANKuIMpoBaHHE IO aTOMy yriepoja. AJIKMIMpOBaHME H30mapaduHOB.  AJIKMIMPOBaHHUE
apomaTHyecKux yriaesonopoznos. Karanusaropsl. Ilocnenosarensnoe ankuiuposanue. IIpoussoncTso
5TIIOEH30/1a U HM30NponuiIOen3ona. ANKUIMpoBaHUEe (EHONIOB. AJIKMIMPOBAHME IIO aTOMy a30Ta.
Anxunupyromue areHTsl. Katanmusaropsl. CHHTE3 aMHHOB U3 XJIOPOPOU3BOAHBEIX. CHHTE3 aMHHOB U3
CIOHMPTOB. AJKIJIMPOBAaHME IIO aTOMY CEpBl XJOPIPOM3BOAHBIMU M oyieuHamu. KaranaTaueckui u
paZuKaIbHO-IEITHOH METO/Ibl CUHTE3a MEPKAITAHOB U3 0Je(QHUHOB U CEPOBOAOPOA. AJIKUIMPOBAHUE
II0 aTOMy KHCJIOpOZa. AJIKMIMPOBAaHME CIMPTOB U (PEHOJIOB XJIOPIPOM3BOJHBIMU. AJIKHIMPOBAHUE
couproB oneduHamu. OKCHAIKUIMPOBAHHE ¥ CHHTE3Bl Ha OCHOBE AIKHJIEHOKCHIOB. XUMHM3M H
TEOPETHYECKUE OCHOBEL [lomyyaemple IPOLYKTEL.

24. CuHTe3 yrieBOIOPOJOB M3 OKCHAa yriepoaa u Bogopona. Cunrtes cnupros. [lomydenne
MmetaHona. Karamuzaropsel, Texnonorus mpouecca. OKCOCHHTE3. XUMHU3M, KaTalu3aToOphl ¥ Hay4YHEIE
OCHOBBI IIporiecca. TeXHOJOr s M NPOAYKTHI OKcocuHTe3a. [lomydenue xkapOOHOBBIX KHCIOT M HX
IIPOM3BOIHBIX Ha OCHOBE OKCHIA yriepoja. TeXHOJOrus MPOU3BOACTBA YKCYCHOH KHCIOTHI METOAOM
KapOOHMIIMPOBAHUS METAHOIA.

25. OOmas xapakTEepUCTHKA IIPOLIECCOB TaJlOreHUpOBaHUSA. [aJlOreHHUpYIOLIUE areHTHL.
Meroapr ranoreHupoBaHus. TepMOIMHAMEKAa peakIWi TraJOTeHUPOBaHUSA. PaJuKalbHO-IEHOE
xnopupoBanue. CocTaB MPOIYKTOB M CEJIEKTHBHOCTH peakiuii. TexXHOJIOrHs paauKalbHO-LEITHOTO
xyopupoBanus. Beibop ¢a3. Texnonorus xuakodazHoro xmopuposanus. [loydaemsele IPOMYKTEL
VYcnoBus nponecca u TUIIBI PEakKTOPOB.

26. Texnonorus rasodassoro xnopuposanus. Ilorydaembie IPOAYKTEL. Y CIOBHS Iponecca U
THIIBI PEaKTOPOB. TEeXHOIOIKs MPOU3BOACTRA AJUTHIIXIIOPU/A.

27. VloHHO-KaTaJIUTUYECKOE TrajoreHupoBanue. lIprucoequHeHHe TrajoreHoB IO KpaTHBIM
CBA3sM (aDUTHBHOE rajoreHupopanue). [IpousBoacto 1,2-guxiiopaTada. ['uaporaioreHupoBaHue U
rajore’iruapuaupopanue oneduroB. I[losygaemple NPOAYKTHL. TEXHONOrHMs  IIPOM3BOJCTBA
BUHWJIXTIOPU .

28. T'anoreHupoBaHME apOMaTHYECKHX COEIMHEHHH B sjupo. l'anoreHupoBaHue ¥
THAPOTaJIOTEHUPOBAHKME CIIHPTOB, AIBJETHUIOB, KETOHOB M KUCIOT. CoderaHHe IPOLECCOB
xjmopupoBanusi. Ilpoueccel pacumienieHds, HX COYETaHHEe C MpOIecCaMH  XJIOPUPOBAHMS.
OxucIuTENPHOE XJIOPUPOBAHUE U COYETAHUE €r0 C XJIOPUpPOBaHUEM. TexHOJorus cOalaHCUPOBaHHOTO
II0 XJIOPY CHHTE3a BUHWIXJIOPUIA.

29. IlepepaboTka XJIOPOPraHUYECKUX OTXOJOB. TeXHOIOTUS IMOJy4eHUS TeTpaxjIopMeTaHa U
TETPAXJIOPITaHa U3 XJIOPOPraHudecKux oTxon0B. IIpouneccrr propupopanus.

30. ®Topuposanue propom u propoBogoponoM. [TpousBoacTBo HpeoHOB U HTOPOIECHHUHOB.

31. I'maponus U mMEeI0YHOe AeTUAPOraIOT€HUPOBAHUE TAIOTeH3aMEIIEHHBIX AT()aTUIECKUX U
apOMaTHYECKUX YIIEBONOPOAOB. IIpOM3BOACTBO XJIOpOJEPUHOB U 0O~ OKCHAOB MIETOYHBIM
JeruapoxyopupoBanueM. [Tpou3BoCTBO CIMPTOB M (HEHOJIOB IIEIOYHBIM THIPOJIU3OM.
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32. 'mpparanus u aerunparanus. TeopeTHyeckye OCHOBBI IPOIeccoB. ['uparanus ojaepuHOB.
Cunres 3THIIOBOro cnmpra. TexHonormdeckas cxema. ['mapararus roMoJIoroB dTuieHa. ['uaparamnus
auneruiena. [Ipomeccsr nermpparanuu. [Tomyuerwe HpocTBIX 3(QHPOB ¥ AHTHIAPHIOB KapOOHOBHIX
KUCIIOT. PeakiioHHBIE Y37IBI IS XKUAKO(DA3HBIX U Ta30(asHbIX MPONECCOB AErH IpaTalliy.

33. O6mas XapakTepHCTHKa IPOIECCOB AalMIMPOBaHUSA. ANUIMPOBAHHE APOMATHYECKHUX
amuHOoB O-m S- amunupoBanue (3Tepudukanmst). HekoTopsle MPOM3BOJAHBIE YTOJIHHOM KHCIOTEL.
Heruapatanys aMui0B U MMpaTalds HUTPUIOB. [ MAPOIM3 ¥ STepruUKAI¥s HUTPUIOB

34. CynbdarupoBanue coupTos, onedpuHoB. CynbhupoBaHUE ONEHHOB M aPOMATHICCKHX
coenuuenuii. Cynp(poxaopupoBaHue U CylIb(OOKHCICHHE MapaguHOBBIX YIICBOIOPOIOB.

35. HutpoBanue apoMaTWyeckux coequHeHuit. HurpoBanue mapaduHOBBIX YIJIEBOXOPOIOB.
HuTpoBanue  HEHaCHINIEHHBIX  yrieBomoponoB. HutpoBamme anermneHa. HutposupoBaswe
amiaTHIECKUX, APOMATHYECKUX Y AJIHIUKIYECKUX COCIMHCHUH.

36. KonneHcanus anpIeruoB U KETOHOB C apOMATHYECKUMU COENMHEHUSMHU. [Ipou3BOACTBO
Mu(EeHUIIONIpOnaHa.

37. Tlomydenue u3onpeHa. TeXHOIOTHs ABYXCTaIUMHOrO cuHTe3a. ONHOCTAIMHUHEIA CHHTE3
H30IIpEHa.

38. Ilomyyenue kanponakrama. bekmMaHOBCKas EeperpyInupoBKa OKCUMOB B JIaKTaMbl. Jlpyrue
METO/Ibl CHHTE32a TaKTaMOB.

39. AnpnonpHas KoHIeHcanus. [IpOAyKTBl KOHIEHCAUMH albLIETHIOB, KETOHOB. Peakuuu
KapOOHMWJILHBIX COEIMHEHHH ¢ auu(paTHYeCKUMH HUTPOCOSIMHEHMAMH, LUAHUCTHIM BOJOPOJOM H
ALIETHUIIEHOM.

40. BKOHOMI/I‘ICCKI/IC, 9KOJIOTUYECKUEC U COUHUAIBHBIC ACICKTBI INPOCKTHPOBAHUA XUMHYCCKHUX
IIpOU3BOACTB. OcobennocT anIaparypHoro O(I)OpMJ'IeHIfISI IIpOIECCOB IMPOU3BOACTB OPraHUYCCKUX
BEIICCTB.

41. HpOCKTHpOBaHI/IC, €ro poJb B IIPOLECCE CO3TaBMA HAYYHO — TEXHHUYCCKOI'o IIOTCHOHaIa U
IIPOU3BOACTBCHHBIX CHII. I[I/IHaMI/I"-IeCKI/Iﬁ XapaKTep IPOCKTUPOBAHNA, Hcnonp3oBanue ombITa
OKCILUTyaTalluy IIPOMBINIJICHHBIX 00BEKTOB.

42. Opranm3anus IpoeKTHBIX paboT. CTpyKTypa HPOeKTHOM OopraHu3anuu. Buasl u xapaktep
crpouTenbCTBa. OYEepeqHOCTh CTPOUTENBCTBRA. 3aaHKe Ha IPOCKTHPOBAHHE. DTAIIbI IIPOSKTUPOBAHHUS.
OcHOBHBIE CTaguM INIPOEKTUPOBaHMSA. IIpOeKTHO — cMmerHas nokyMmeHTanus. COCTaB MpOeKTa €O
CBOJHBIM CMETHBIM pAc4y€TOM CTOMMOCTH, pabodel NOKyMEHTallMy CO CMETaMH U pabodyero mpoekTa
CO CBOJHBIM CMETHBIM OTYETOM CTOMMOCTH.

43. Bribop momanku crpourenscrBa. OOmue TpeGoBaHMS K IUIOMIAAKE CTPOUTENLCTBA.
CanurapHo — 3ammTHas 30Ha. OOOCHOBaHWE MOIMHOCTH IMPOM3BOJCTBA, OOECIEYEHHE CBHIPHEM,
YTHIM3AUA CTOYHBIX BOJ, T'a30BBIX BBIOPOCOB M TBEpABIX 0OTX0H0B. OOecmedeHre TpPYIOBBIMH
pecypcamu.

44. CoryacoBanue, 3KCIIepTH3a U YTBEPXKICHHE IIPOEKTOB. ABTOPCKUMN HAI30D.

45. OOmpe NPUHOMOBI IIOCTPOCHHUS TEXHOJOTHYECKUX CXEeM: 9SHEprodheKTHBHOCTD,
0€30TXOQHOCTh, KOMIIAKTHOCTh, HEIPEPHIBHOCTh, COBMEINECHHE NPOLECCOB. [IpuMephbl peanusaniu
9TUX IPHUHIMIIOB B TEXHOJNOTMH. OCHOBHBIE OJIOKM CX€M M KX 3Ha4deHHe (IIOATOTOBKA CHIPHS,
OCYINECTBJICHHE XMMUYECKOIO MPEBPALECHUS, Pa3JeIeHHe U OYMCTKA IPOAYKTOB PEAKIUH, OYHUCTKA
CTOKOB ¥ Ta30BBIX BEIOPOCOB). CTPYKTypa TEXHOJOTHYECKON CXEMBI, OCHOBHBIE THIIEI CBS3eH OJIOKOB
4 anmnapaToB B cxeme. CoBMEIIEHHE CXeMbl Tpou3BoacTBa. Bribop oGopynosanus. TpymoBoit pexum
NEPHOANYECKMX «HHMTOK» B IIOTOYHBIX cXemax. OIeHKa HaJeKHOCTH TEXHOJOIMYECKHX CXEM.
Ontumuszanus Beiopannoi TC.

46. Hepapxusi INpPOU3BOJCTBA — OTPACih, NPOU3BOACTBEHHOE OOBLEIUMHEHME, 3aBOJ, LeEX,
TEXHOJIOTHYECKUH y3ell.



47. DKOHOMUYECKHE KPHTEPUU ONTUMAIbHOCTH MPOM3BOACTBA. IIpHBENECHHbIE 3aTpaThl M HX
cTpykTypa. CebecToMMOCTh IPOIYKIIUH.

48. Dxcepreruueckuit ananus TC. DueprotexHonorus npoueccoB OC. TepmosxoHOMHUECKaAS
ontumuzanus B OC.

49. Ocobernnocty aganu3a 1 cuHTe3a X TC B TEXHOJIOTMH TOHKOTO OPTaHAYECKOTO CHHTE3A.

50. OcoGeHBOCTH MPOEKTUPOBAHUS IMPOM3BOACTBEHHBIX 3TaHHN M COOpY)KeHHH. OCHOBHEBIE
IPUHLUIIE] KOMIOHOBKH 00OpYAOBaHHS. TEXHOJOTHYECKHE, TEXHUKO-3KOHOMHYECKHE, MOHTaXHBIE,
PEMOHTHBIE TpeOOBaHUs, TpeOOBAHUS TEXHUKH Oe30macHOCTH. Pasmernnenue 060pyI0BaHus B 3MaHHSIX
¥ Ha OTKPBITHIX IUIOIAIKAX.

51. OcHoBHbIE mpoOIEMBI BBIOOpa M pacyeTa peakTopoB, OOINME yKa3aHWs IO HX BEIOODY.
TpeboBanus, npenbsBIseMble K XUMUYECKUM peakTopaM. MopenupoBaHue peakTopoB. [IpuHIMIE!
BBIOOpa NEPUOANYECKHX, HENPEPHIBHBIX U IOJIYIEPUOAUYECKUX CXEM IMpoleccoB. MaTepuaibHble U
TEIJIOBbIE OaJIaHChI AJI HEIIPEPHIBHBIX U IIEPHOJIUYECKHIX IIPOLECCOB.

52. Ternoo6MeH B XMMHYECKUX PeaKkTopax, KiacCH(UKaIys METOLOB IOABOAA W OTBO/IA TEILIa
U opranusanus TeruiooomMena. O6uias MeToIMKa pacyeTa NapaMeTpoB anmapara.

53. Ilepmoauyeckue W HOJYNEPHOAMYECKUE PEAKTOPHI, ammaparypHoe odopmileHHE (ITOJIbIe
PEKTOpEI, CHaO)KEHHBIE BHIHOCHBIMY, IIEHTPOOEXKHBIME HACOCaMH, almapaThl ¢ MeIaikoi). Bamaxc
BPEMEHH [IEPUOJUYECKOr0 peakTopa. Pacdyer H30TepMUYECKUX NEPUOTTIECKUX PEaKTOPOB.

54. MarepuanbHplii OanaHC HACANBHBIX TOMOTEHHBIX PEAKTOPOB (XapaKTEPUCTHUECKUE
ypaBHeHus). MarepuanpHple OaJlaHCHl NEPUOAMYECKOTO MICATBHOIO peaKkTopa, HEMPEPHIBHOTO
peaKTopa MIEeabHOrO BEITECHEHHS, HEIIPEPHIBHOTO PEaKTOpa HUICAITBHOTO CMEIICHHUS.

55. Temnutopoi 6amaHC XMMHYECKOTO peakropa. PacyeTs! HEM30TEPMUUECKHX ITEPUOINICCKIX
PEaKTOPOB 10 KUHETUYECKHUM JIaHHBIM.

56. OHeprocHabxeHue IPENNPHATHN. IIpomemuienHOE TeronoTpedaeHue,
3JIEKTPOCHAOXKEHNE, BEHTUILHOHHbIE cucTeMbl. CHa0)KeHue NPEeANPUSTHH BO3IYXOM, WHEPTHBIM
ra3oM, BOZIOPOJIOM, TOILJIBOM.

57. BopnocraOxeHuE ¥  KaHAIM3AUWMOHHOE  XO3SHUCTBO  Hpeanmpustuii. McToynuku
BOZIOCHAOXXEHUA, METOABl U CTAAMU OYUCTKH IPHPOXHBIX Box. KiaccHdukanws CTOYHBIX BOX H
METOMBI UX 0YUCTKU. OUUCTHBIE COOPYKEHUS.

58. daxenpHas cucTeMa XuMudeckoro mpemmpuatus. Kimaccudukamus U coctaB (akembHBIX
yCTaHOBOK. DaKTOpHI, BIUSIOMIKE Ha HX 0€30MacHYIO SKCILTyaTaLMIO.
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IPOI'PAMMDbI BCTYIIUTEJBHOI'O DK3AMEHA B MATUCTPATYPY
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JononuurenbHas gureparypa:

1. A. K. I'puropuues, O. C. ITasnos, FO. A. MocksuueB, TeopeTHIECKHE OCHOBBI XUMHAYECKON
TexHONOruy [DIeKTpoHHEI pecypc] yueOnoe nocobue: Canxr-IlerepOypr : Jlans, 2020

2. llemHple peakuyy B HPOMBINUIEHHOCTH OPraHMYecKOro CcHHTe3a: YdebHoe mocobue /
Hyprauaos C.X. Cynranosa P.b. ®axpyraunosa P.A. Kynpsmos B.H. — Kasan. roc. TexHon. yH-T.
Kazanp, 2006 — 120 c.

3. P.1. Kpukynenko, O.B. Ixeyami, A.W. Xacanos, O0me3aBoICKOE XO3SHCTBO IPEANPHSITHA
[VueOnuk] yueb. mocobue: Kasans : M3n-s0 KHUTY, 2015, 52 c.

[Iporpammuoe obecneueHue u IHTEpHET- - pECYPCHI:

1. Oducusie u nenossie nporpammer: ABBYY FineReader 9.0 mpod;

2. Oducusie u nenossie mporpammsr: MS Office 2007 Russian;

3. Oducurie u nenossie mporpammbr: MS Office 2010-2016 Standard

4. Apxusarop 7 Zip

5. Smpexc bpaysep

6. Poccuiickuit nHGpOpMAUMOHHBINA IOPTAJl B 00JIACTH HAYKHU, TEXHOJIOI MK, MEIUIIMHb] 1
o6pazosanus Wiley Online Library: https://onlinelibrary.wiley.com

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

8. Pedeparusnas Ga3a JaHHBIX )XypHAIOB ¥ KoH(pepennuit Web of Science
http://webofknowledge.com

9. Enunas 6a3a maHubIX Scopus: http://scopus.com

10. eLIBRARY .ru (PUHLY) (ayussle cTaThy, HaTeHTH! M0 xuMur): https://elibrary.ru/ .

11. CyberLeninka (0TKpBITBIM HocTym K cTathsm): https://cyberleninka.ru/ .

12. XuMudeckas SHIMKIONeaMs (ToMa OrIain): https://makston-engineering.ru/library-no3-1 .

13. Kypuan "Xumuueckas texuonorus” (MOHX PAH) (TexHONOIHH, CTAThH):
http://www.igic.ras.ru/ht.php

14. "Poccuiickuii xummudeckuii xypaan” (0630psl, TexHonorun): https://rej.isuct.ru/.

OBIIHUE TPEBOBAHUS K TIPOUEAYPE ITPOBEJTEHU S
BeTynuTenbHbIe MCHBITAHUS [0 MpOorpaMMaM MAaricTpaTyphl IPOBOAATCS B (GOpMeE 3K3aMeHa.
[IporpaMMbl  BCTYNHUTENBHBIX  UCIBITAHWH  pa3pa0aThIBAlOTCS — BBITYCKAIOMMMH  Kadenpamu
YHUBEpPCUTETA COBMECTHO ¢ mpompmuienabivu napTHepamu [THUII «ITpomxumrex» v pasmemaroTcs
Ha caiite DI BOY BO «kKHUTVY ».
[lporpaMmMa BCTYNMTETBHBIX HCIBITAHUH COCTOUT M3 IIOCIIENOBATECIBHOIO MPOXOXKICHHUS
CJIEYIOIIKX JTallOB:



Jran 1.

BCTynHUTEBHOE MCIIBITAHIE IPOBOAUTCS C IPUMEHEHHUEM JTUCTaHIMOHHBIX TEXHOJOIUH B BUIE
YIAIEHHOTO KOMILEOTEPHOTO TECTUPOBAHHS IPH YCIOBHH HACHTAGUKALMY IMIHOCTH HOCTYIAIOMEr0
IpH CHaye BCTYNHTENBHBIX HCIBITAHENA. [IpOJOJDKHTEIBHOCTE TecTHpoBanust — 60 MHHYT.
HMcnonp30BaHue CIPaBOYHUKOB M JOIONHUTEIPHOM METONMYECKOW JHTepaTyphl HE JOIYCKACTCH.
MaKCHMaibHOe KOJNMYECTBO HAOpaHHBIX OAalIOB MO pe3yibTaTaM TeCTHpoBaHMs cocraBiseT 40
Oasuios.

Jran 2.

BCTynmuTeNbHOE HCHBITAHHE TPOBOIUTCS B (OpME YCTHOM HHIMBHTYalbHOW Oecelsl, IO
UTOraM KOTOPOH KOMECCHS 3amoJHs€T IPOTOKON. AGHTYPHEHTYy NpeNoCTaBisercs 1 TNONBITKA
POX0XKIeH s cobecenoBanus. [IpONOKATENBHOCT COOeCeNoBaHHS — 10 20 MUHYT.

CobeceoBaHAE MOXET HPOBOJAUTCA KAk B OYHOM, TaK M B JHCTAHLMOHHOM pexume (¢
momompro 10 118 OpraHusaniu BUJEOKOH(GEPEHIMH II0J 3alMCh), [0 IPEABAPUTEIFHOMY
COTIJIACOBAHMIO PEXUMA C SK3aMEHAIIMOHHON KOMUCCHEH.

B pamkax cobeceOBaHHS aGMTYpHEHTy 3a[JalOTCs BOIPOCHI M3 JHOOBIX OJIOKOB TeM
IpOrpaMMBl  BCTYLNHTENbHOrO WcHbITanus — «llepedeHp TeM IPOrpaMMBI  BCTYHHTEIHHOTO
YICIIBITAHUS», KOTOpHIE IIO3BONSIOT OIEHHTh YPOBEHb pa3BUTHA 0a3OBBIX ~ MHXKCHEPHBIX
(o6menpodecCHOHATBHBIK) KOMIIETEHIH; YPOBEHb 3HAHHH, HEOOXOIUMBIX LA Hadaja o0yueHus B
pamxax OOIT; mpodecCHOHANBHBIA U JMYHOCTHBIH IIOTEHIHUAN, [OHUMAHNE yCIOBHH H crenupuKu
oOyuenus B pamkax OOIl. MakcumanbHOe KONHYECTBO HabpaHHBIX OaloB IO pe3ylbTaTaMm
cobecenoBanus pasusaercs 60 Gaam.

[lo pesynbTaTaM MPOXOXIEHHA OOOMX OSTAallOB BCTYIHTENBHBIX HCIBITAHHE IIOCTYIArONIMH
MoeT HabpaTh MakcHMMalibHOe KomudecTBO B cymme 100 6amioB, MUHUMaIbHOE KOJTHYECTBO B CyMME
40 Gamnos.



