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1. Bonpocel npozpammel 6CHYyRUMENbHO20 IK3AMEHA 6 MA2UCMPamypy RnO HANPAGIEHUI0
18.04.01 «Xumuueckan mextonozun», lpocpamma noozomosku «Texnonocuueckan u wugposan
mpancopmayun HemexumuecKux npou3eoocney

1. Xumuyeckas TEpMOJIMHAMUKA W pacdeT CBOHCTB OPraHMYECKHX BENIECTB. XapaKTePHCTHYCCKHE
napamerpbl BellecTBa. KpHTHYECKHE COCTOSHHSA H METOJbI pacyera KPHTHYECKHX TeMmIeparyp, o0bema,
nasiienus W kooddunmenrta cxumaeMocTi. HopmanbsHast Temneparypa KHIICHUs] OPraHHYe€CKHUX BELIECTB.

2. COOTHOLIEHMS MEX/y 00HEMOM, JIaBICHHEM H TeMIepaTypod razoB U KHUAKocTeH. [IpuBenennoe
ypaBHen#e coctosHus. Pacuer kospdunuenta cxxumaeMocts razos. Onpejie/ieHue IJI0THOCTH XKUIKOCTH IIPH
THOOBIX 3HAUCHHAX TEMIIEPATYPHI U JIaBJICHUS.

3. JlaBieHne napoB U TCIIOTHI apooOpa3oBanys. PacyeT, OCHOBAHHBIH HA MPUBE/ICHHOM YPAaBHECHUH
Kuproda. Onpesenenue TemioThl napooOpa3oBaHus uYepe3 SHTPOIMIO MapooOpa3oBaHMs. 3aBHCHMOCTh
TEILIOTHI Iapo0bpa3oBaHus OT TeMIepaTyphl. Pacyer TEII0ThI CyOIMMaliH.

4. 1en0eMKOCThb, a/UIMTHBHBIE METO/IbI pacyeTa. 3aBUCHMOCTL TEILIOTEI CrOpaHus OT YHCIa aTOMOB
KHCJI0PO/1a, HeOOX0MMBIX JUIS [TOJHOIO Cropanus BeuiecTsa. Pacyer cranIapTHBIX TEMNOT 00pa3oBaHHA 1O
SHEPIHsIM CBsi3eil U TeruioTaM cropanus. Meroibl pacyera TernaoBbiX 3Q(HEKTOB peakiuii.

5. Xumuueckoe pasHosecue. OcHOBHBIE nosiokeHus. [lepoe u BTOpoe Havano TepMOJIMHAMHKH H
KPHTEPHH HAIPABJIEHHOCTH XHMHYECKOro mpouecca. Pacyer KOHCTaHTbl XHMHYECKOTO PaBHOBECHS.
W3menenne n300apHO- M30TEPMUYECKOTO MOTEHIIMATA CHCTEMBI M KOHCTAHTA PABHOBECHS XHMHUECKOIO
npoiecca. Bpluncienne CTaHJapTHOTO M3MEHEHMs H300apHO-H30TEPMHYCCKOrO IOTEHIHATA IO MEeTOIy
Temkuna-l1IBapumana. Pacuer cocraBa paBHOBECHBIX CMeCEH M PABHOBECHOH CTCICHM NpPEBPAIIECHHUs JUIA
[POCTBIX M CJI0KHBIX PEaKIHii pa3HbIX THIIOB; 3aKOHOMEPHOCTH B PABHOBECHOM COCTABE MPOJLYKTOB CII0XKHBIX
peaKIHii.

6. CKOpOCTh IPEBPAIIEHHS BEIIECTB ¥ CKOPOCTh Peakluu, UX cBA3b. [loHATHE MexaHu3Ma PEaKIHH.
KHHeTHKa M MEXaHH3M SJICMEHTApHBbIX DEakIMil, TepexoqHoe cocrosHue, KHHETHKa H MEXaHH3M
HEdJIeMEHTAPHBIX peaknuii. MeToasl M NpHUMEpHl TOCTPOEHMs KHHETHYECKHX YPAaBHEHWM, CBA3b HX C
MexaHuzMoM peakuuu. CylecTBOBAHHE PEAreHTOB B pa3IM4HbIX (opmax, npeobpa3oBaHHe ypaBHEHHH H
Mojieneit. IlocTpoenne KHHETHUECKHX MO/IeJIeH CII0MKHBIX PEaKIM.

7. Knaccudukanusi OpraHMYecKuX peakuuil 0 HanpabB/IeHWIO, XapakrTepy paspbiBa CBS3ei,
MOJICKYJISPHOCTH JIMMHUTHPYIOLLEH CTalHK.

8. Hykneodunpibie peakinu. Mexann3M HyKJI€O(QHIBHOIO 3aMELICHHS, BIIHAHUE CTPOCHHS
peareHToB H cpeasl. HykiieoduabHoe oTLIeNIeHHE, €10 MEXAaHW3M H KOHKYPEHIIUS C 3aMEIICHUEM.
HyxneoduiubHbie peakiiny H3oMepu3anni. MexaHusm HyK/Ieo(uILHOIO IPUCOSIHHEHHS 110 HEHACKILICHOH
CBA3H, FeTEPOLIHKIIAM H KapOOHH/IBHOH I'pYyIIIe, BIHAHHE CTPOCHHA COSMUHEHUH B KATATH3aTOPOR.
HyxieoguiibHbIe peaKiuy KHCIIOT U UX [IPOU3BOIHEIX.

9. DnexrpoduiibHbIEe peakiui. MexaHusM 3J1eKTPOGUILHOrO MPUCOEIMHEHHS 110 HeHACBIIIEHHOM
CcBA3W. KaTammus KHCJI0TaMH B KOMILIEKCAMM METAILIOB, BIUSHHE CTPOeHHS. MeXaHu3M 1eKTPOQHIBHOrO
3aMEIICHHs B apOMaTHYECKOe A/IpO, KATAIH3 U BIIMsHHE CTPOCHHS.

10. CnocoObl 3apokieruss W oOpbiBa Lend. MexaHu3M paluMKalbHBIX PeaKiuil 3aMeleHHs,
pacielienusi, npucoeauaenus. [Ipasuna npotekaHus M ceNeKTHBHOCTL. Paspersienue uend. Kuneruka
pa/MKabHO-IENTHBIX PeaKLHii, 0COOEHHOCTH €€ UCCIICA0BAHHUS.

11. Karanus, onpejenenne. MHruOUTOpHI # aKTHRATOPEI B KaTain3e. M3Menenue sHepriy akTHBALKH
KaTAIMTHUCCKOW XHMHYECKO#l peaximuu. Bujibl KaTanu3aTopoB M0 CHENHAJIBHOCTH JEHCTBUS, COCTaBy,
croco0aM NpoOM3BOACTBA. AKTHBHOCTb, CEJICKTHBHOCTD, IPOM3BOAHTE/ILHOCTh KATAIM3aTOPOB.

12. TlpeumyIecTsa ¥ HeJIOCTATKH FOMOTEHHOTO KaTaiu3a. TeopHn roMoreHHoro karanusa. KuciorHo
— OCHOBHOM romoreHHbiii karaau3. OcoOeHHOCTH KHHETHKM. Mexanu3M Karaiau3a KHCJIO0TaMH H
OCHOBAHHSIMH.

13. Dnextpoduiibno — HykieoduibHbIH Karamm3. Karanmzatopsl. MexaHnzm 271eKTpoQuIBHOTO
Karaju3a Ha [PUMEPEe PeaklHd alKuIupoBaHus OcH3oiia rajgoreHankwiamu no @puupemo — Kpadtey.
MexanusM HyKIeo(puILHOTO KaTaln3a Ha NpUMepe peakliy STepu(PUKaIK B IPUCYTCTBUM HMH/IA30J1a.

14. 'ereporennbie kKaTaausaTopbl. Teopuu reteporeHHoro karaiausa. OCHOBBI KUHETHKH F€TEPOI€HHO-
KaTaJIMTHYeCKHX peakimil. KuHeTHueckas obnacTbh reTeporeHHoro karauusa. BrewnenundpdysuoHHas ©
BHYTpHIHGy3uOHHAs 001aCTH KaTaIu3a.

15. CoippeBast 6a3a IPOMBIIUIEHHOCTH NepepabOTKH OpraHHYecKHX BeulecTB. TBepaoe TOIIHBO
(KaMeHHBIH Yrojib, CjIaHlibl, TOp() M BO3MOXKHBIC BapHAHTBl €r0 HCIIOJB30BAHHMS B KAayeCTBE ChIPbI.
Kokcoxumuueckass npomeinuienHocts. Hedrs. [lpupomnsie u  momyTHble rasel. Poab HedTH B
IIPOMBIIIICHHOCTH OPraHMYECKOro CHHTE3A.



16. Ilapaduubsr v HapreHbl. MCTOYHMKM M METO/bI BBIACICHHA HH3IIHX H BBICIIHX napauHOB,
KapOamuiHas JenapaduHU3ALHSA, BbIICICHHE C IOMOUBIO LEOMHTOB. TeXHOIOrHYECKUE CXEMBI IIPOLECCOB.
Texnuueckue cBOUCTBA U IPUMEHEHHE TTAPAGHHOBLIX YTIICBOIOPOIOB.

17. Onemnbr. Mertozbl nostyuenust hu3iwmx onedunos, Pajmkansno-nenno mexannsy. [lepuynbie
pEaKLIHH (IeCTPYKIMS, Jeruapuposaie). Bropuuible peaknny (THIPUPOBaHUE, KOH/IEHCALNS, 00pasoBaHue
ApOMATHYECKUX YIUIeBOA0POAoB). TexHomorus Tnpoiecca nuponusa. Bouienenue onepuHoB H3 rasoB
NHpOJM3a,  MX  OuMCTKa.  MeTojapl  [OJMyueHHs — BelcluMX  oneduHoB.  OiMromepusamus U
aucnpornopiuonuposanye. Peakius Llurnepa. Peakius [urnepa-Harra.

18.  ApomaTnueckue YIIICBOAOPOALL  MCTOMHMKH  apOMaTHYCCKOIO  ChIpbsi.  ApPOMATH3ALMA
nedrenpoaykros. OCHOBBI XUMHH W TeXHOTOTHH pupopMuura. CBoicTBa U IPUMEHEHHE apOMaTHUECKHUX
YIJIEBOJIOPOJIOB.

19. Anerused. Texnuueckue cBOicTBA H TNpHMeHeHue. [IpOM3BOJACTBO aneTHlIeHa M3 KapOuua
KaablMd M oukcTKa ero. lloiydeHuwe aneTHI€HA BBICOKOTEMIEPATYPHBIM [IMPOJIM30M YIIIEBOIOPOJIOB.
OxucauTenpHblil THpou3. Belaenenye v o4ncTKa aleTHICHA.

20. Oxecun yriepoa M cuHTes-ra3z. Karaimruueckass KOHBEpCHs YIJIeBOIOPOIOB. lazuduxaus
TBep/IbIX TOI/IME. OKUCIMTEIbHAS KOHBEPCH YIJIEBOI0POI0B. BrIcOKOTEMIICpaTy pHAs

21. llpouecchl BOCCTAHOBIICHHS, THAPUPOBAHUS U JeTHAPApoBaHus. DU3HKO-XHMHYECKHE OCHOBBI
[IPOLIECCOB THAPUPOBAHUS, JCTUAPUPOBAHMs. TepMOIMHAMHKA, KAaTAIM34aTOPBl, MEXAHH3M pEaKLHH.
['HapupoBanne yIJIEBOJAOPOAOE. ['HMapupoBaHue KHCJIOPOJCOAEPXKAIIMX CcoeauHenui. l'uapuposaHue
ann)aTHYecKiX albICTHIOB H KeTOHOB. ['MpupoBanue anuparniecknx KapOOHOBBIX KHCIIOT H X 9(UPOB.
[Iportecchl neruapuposatust napadpuHoB u onedpunoB. JIByXcTaqMHHBIA M OAHOCTAAHUHHBIH METOJBI
[TONYYeHUs JMBUHUIA U3 Oyrana. JlermpupoBaHne alkuIapoMaTHYECKHX yrieponopoaos. CTupon u ero
romosord. Jleruapuposanue u okuciaenue cnuptos. [Ipouseojctso Gopmanbaeriia.

22. llpoueccel okuciaenus. OOu@s XapakrepHCTHKAa PeakiMu OKHUCIeHHs. PalnuKanbHO-lenHoe
oxucinenne. Oxucnenue napadpunos. Okucienne HadreHoB. TexHOIOIHA OKMCICHHS UMKJIOTCKCaHa B CMECh
aHoJAa W aHoHa. [IpOM3BOJACTBO AMKAPOOHOBBIX KHCIOT. AJMIIHHOBAas KHCNIOTA. JIBYXCTaiuMiHBIH M
OIHOCTAAMHHBINA METO/IbI IPOU3BO/ICTBA AIUITHHOBOM KUCJIOTHI. OKHC/IEHHE ApPOMATHYECKHX YIIICBOT0POIOB.
MeXaHH3M, KaTaIu3aTophl, MOTyUYeHHe THAponepokcHaoB. [Ipon3BoacTBo penona u auerona. OKHUCICHHE
ANKMIOEH30/I0B.  3aKOHOMEPHOCTH peakiud. [Ipou3BoicTBO TepedraneBoif KucaoTbl. IIpoH3BOACTBO
auUMeTHATepedTanaTa CTYIeHYaThiM OKHCIICHHEM Mapakcuiona. I eTeporeHHo-KaTaluTHIeCKOe OKHCIICHHE
yrieBoopoior. Karanuzaropel u mexanusM. OkucieHHe oJe)HHOB 110 HACBHIICHHOMY aTOMY YIJepo/a.
Axposent. OKHCIHUTEIbHBIA aMMOHOIM3. AKPHIOHHUTPUI. [IpOM3BOICTBO 3THIICHOKCHIA OKHCICHHEM
JTHICHA BO3AYXOM. Kartanmsartopbl, Xumu3M [porecca. JmoKcHauposanue ojepuHoB., Texuonorus
COBMECTHOIO CMHTE3a IPOIIHJIE-HOKCHIA U CTHPOIA.

23.  AukuiaMpoBande. AJIKMIHPYIOIIME areHThl M Karauusaropel. MexaHusm —mporiecca.
AJIKMJIMPOBAHKE 110 aTOMY yriepoja. AJKHIHPOBAHHE H30napaQuHOB. AJIKHIHPOBAHHE apoMaTHYECKHX
yriaesonoponos. Karamusaropsl. [locnenorarensroe ankmmposanne. IIponspoactBo sruibensona u
u3onponumiIdensoia. AJKuinposanue GpeHoa0B. AJKHIMPOBAHNIE 10 aTOMY a30Ta. AJIKHIUPYIOIIKE areHThL.
Katamusaropsl. CHHTE3 aMHMHOB M3 XJIOPUPOM3BOAHbLIX. CHHIE3 daMHUHOB U3 CIMPTOB. AJIKHIHMPOBAHHC IO
aToOMY Cepbl XJIOPIIPOHU3BOIHBLIMH H (JJ'IC(l)l/IH.':lMH. Karajimtudyeckud n p'clLlPlKaJleD"uellllOf‘l METO/bl CHHTC3a
MEPKAIITAaHOB M3 0JeDMHOB M CEPOBOAOPOJA. AJIKWIMPOBAHHE [0 aTOMy KHCJIOpoId. AJIKHIHPOBAHHE
CIMPTOB U (PEHOIOB XJIOPIPOM3BOIHBIMHA. AJKHIHPOBAHHE CIUPTOB ojeduHamu. OKCHATKHIMPOBAHHE H
CHHTE3bl Ha OCHOBE aJIKH/IEHOKCHIOB. XMMH3M U TeOpeTHYecKHe OCHOBLL IToyyaeMbIc IPOTYKTHI.

24. CHHTE3 yIJ1eBO0POJIOB U3 OKCHA yriieposa u Bojgopoja. Cunres cnuptos. [losyvenue MeTaHol1a.
Karanusaropsl, TexHomorus nponecca. OKcocHnTe3. XMMHU3M, KaTaIM3aTOPbI 1 HayIHBIE OCHOBBI IIpOLECCa.
Texnonorust 1 npoAyKTbl okcocunTesa. Ilomyuenne KapDOHOBBIX KHCJIOT M HX NPOM3BOIHBIX Hd OCHOBE
oKcua yriepoaa. TexXHONOrus NPOM3BOACTBA YKCYCHOM KHCIIOTHI METOI0M KapOOHUIIMPOBAHUS METaHOa.

25. O0mias XapakTepHCTHKA IPOIECCOB TajJoreHHpoBaHus. [ ajoreHMpyromue areHTbl. MeTojibl
rajjorenuposanusi. TepMOAMHAMHKA pEaKIHH TrajloreHupoBaHud. PajuKalbHO-LENHOe XJIOPUPOBaHME.
CocTas MPOJYKTOB M CENEKTHBHOCTH peakimii. TeXHONOrus: paauKalbHO-IEMHOro Xnopuposanus. BeiGop
das. Texuonorus skuakogasmoro xaopupoanus. [lomydaemele npojyKThl. YCJIOBHS TpoLecca H THIIbI
PEAKTOPOB.

26. Texuonorus razoasioro xjopuposanus. Ilojyqaemple IPOJYKTBL. Y CIOBHS [IPOLECCa U THIIBI
peakTopoB. TexXHOIOrus MNpoU3BOICTBA AJLITHIIXJIOPH/IA.

27. HMoHHo-KaralnTHYecKoe rajioreHupoBanue. [Ipucoe/MHeHHe rajloreHoB M0 KPaTHBIM CBA3AM
(ajumaTvBHOE  rajorenuposanue).  [lpomssBoxcrBo  1,2-nmxnopstada.  I'maporajloreHuposBande U
rajloreHruipuHIpoBaHue ojaeduuos. IToayyaemple NpoAyKThL TeXHOIOrHS IPOU3BO/ICTBA BUHUIIXJIOPH/A.



28. TlajorenupoBanve  apoOMarHYeCKHX  COeIMHeHMH B sgpo. lanorenmposanne H
CH/IPOT@JIOTeHHPOBAHKE CITHPTOB, ATBACTHIOB, KETOHOB U KHCIoT. CoueTaHue MpoIeccoB XIOPHPOBAHUS.
[Iporeccr! pacinerienus, UX coueTanue ¢ npoueccamu xjaopuporanus. OKuCIUTENTBHOE XIOPUPOBAHHE U
COUCTAHHE €ro ¢ XJIopHpoBanueM. TexHoorus ¢0alaHCHPOBAHHOTO 110 XJIOPY CHHTE3a BHHHIIXJIOPH/IA.

29. IlepepaboTka XJIOPOPraHUYECKHX OTX0M0B. TexHonmorug IOJNYYEHHS TETpaxjiopMeTaHa u
TeTpaxjopITaHa u3 XJIopopraHudeckux orxoaos. [Iponeccsr propuposanus.

30. dropuposanue GpropoM u GPTOPoBOAOPOIOM. IIpou3BOACTBO PPEOHOB H GTOPOIEPHHOB.

31. T'uaponu3s M IENOYHOE JIETHIPOrajoreHHPOBAHHE TATOTCH3AMENIEHHBIX ATH(ATHYCCKHX H
ApPOMATHYCCKHX  YIVICBOAOPOAOB.  [Ipom3BoncTBO  XJI0ponepHHOB MW O-  OKCHJIOB  LIEJIOYHBEIM
neruapoxaopuposanuem. [IpoussoacTso cnupToB U (PeHOIOB METOUHEIM THIPOTH30M.

32. Dwuparaums w jerwiparands. TeopeTnueckue OCHOBLI MpoHeccos. |uaparaius onedHHOB.
CunTe3 »THiIoBoro cnupra. Texuosorudeckas cxema. ['maparalys TOMOJNOroB 3TuieHa. [miparaims
aneruiena. Ilpouecchl Jeruaparaidu. [losydenne mpoctbiX 3QUPOB U aHIMIPHIOB KapOOHOBBIX KHUCIIOT.
PeakiHOHHbBIE V3Bl VIS KHAKO(DA3HBIX U ra30(azHblX [IPOLECCOB JIETH/IPATALHH.

33. O6mas XxapakKTepHCTHKA IIPOLIECCOB ALMIUPOBAHKS. ALIMIHPOBAHHE apOMATHUECKHX aMHHOB O-1
S- ainuposanue (yrepudukanus). Hekoropble NPpOU3BOAHBIC YTOIBHONH KHCIOTHL Jlernaparalis aMuI10B 0
rujipaTanms HUTpHIOB. 1 uiponus u sTepu(UKaIig HUTPHIIOB

34. Cynbaruposanne cnupros, osneduuoB. CynbdupoBaHHe OJ€QHHOB H APOMATHYCCKHX
coeuaennit. Cylib(poxiopupoBanne u cylIb(HOooKUCIIeHHE ITapa(QUHOBLIX YITIEBOAOPO/IOB.

35. Hurposanue apoMaruueckux coequHeHui. HurpoBanme napa@uHOBBIX YIJICBOIOPOIOB.
HuTpoBaHHe HEHACBHIIIEHHBIX YIIeBoa0poaoB. Hutporanue anerunena. Hurtposuposanue anupaTuyeckux,
APOMATHYCCKUX H ATHIMKIHYECKUX COEIMHEHHI.

36. KonnmeHcalus albjerdjoB ¥ KETOHOB € apoMarH4YeCKMMH coefHHeHHAMH. [Ipou3BojacTBO
JudeHuonponana.

37. Tlonydyenue wuszonpena. Texuosorus AByXcragmiiHOro cuHTe3a. OIHOCTAIWAHBIA CHHTE3
M30IIpEHa.

38. Ilonydenue Kanponaktama. bekMaHOBCKas [EperpyriupoBKa OKCHMOB B JakTambl. [pyrue
METO/Ibl CHHTE3a JIAKTAMOB.

39. AnbjaonbHas KoHueHcamMs. [IpojykThl KOHJICHCALMKM —aibJCTHIOB, KEeTOHOB. Peakiun
KapOOHWIBHBIX COEAMHEHHH ¢ amudaTHYeCKUMH HHUTPOCOCAMHEHHAMH, IHAHUCTBIM BOJOPOAOM H
AllCTHIICHOM.

40. DKOHOMHYECKHE, IKOJIOTMUECKHE M COLHAIbHBIE acCleKThl ITPOEKTHPOBAHHS XHMHYECKHUX
upou3BoicTB. OcodeHnocTd annapaTypHoro oGopmiieH s NPOLECCOB IPOU3BOACTB OPTAHUYECKHX BEIIECTB.

41. IlpoexkTHpOBaHHE, €ro PoJib B IPOLECCE CO3JaHHA HAay4yHO — TEXHHYECKOrO INOTeHUHaNIa U
IPOM3BO/ICTBEHHBIX CHIL. JIMHAMHYECKHUI XapaKTep IPOEKTHPOBaHusl; FCob30BaHue OnbITa IKCIUTyaTaluy
[IPOMBILIJICHHBIX 00BEKTOB.

42. Opranmsaimss npoekTHbIX pabor. CTpyKTypa IIPOEKTHOH opraHusauuu. Buabl u xapakrep
crpoutenbersa. OuepeHOCTh CTPOMUTENLCTBA. 3aJaHME Ha IPOCKTHPOBAHHE. ITambl MPOCKTHPOBAHHSL.
OcHOBHBIE CTaJUH MPOoeKTHpoBaHUs. [1poekTHO — cMmeTHas JiokyMeHTanusa. CocTaB IpoeKTa CO CBOAHBIM
CMETHBIM PacueToOM CTOMMOCTH, paboyeill JOKYMEHTAllMH €O CMEeTaMM M padoudero IpOeKTa CO CBOJHBIM
CMETHBIM OTYETOM CTOMMOCTH.

43. Buibop miomaaku crpoutesbersa. Obmue TpedoBaHus K MIIOMIAAKe CTPOUTENLCTBA. CaHHTApHO
—3aiuTHas 30Ha. O60CHOBAaHHE MOIHOCTH [IPOU3BO/ICTBA, 00ECIIEYEHHE ChIPEM, YTHIIM3AINA CTOYHBIX BOJ,
ra30BBIX BHIOPOCOB M TBEP/BLIX 0TX00B. Obecneyenue TPYIOBEIMH PECYPCAMH.

44. CornacoBanue, YKCIepTU3a U YTBEPIKACHHE IPOEKTOB. ABTOPCKUH HAI30D.

45. O6uMe NPUHIKIEI [IOCTPOSHHS TEXHOJIOTHYECKUX CXeM: IHeproa(p(exTHBHOCTE, 0E30TX0MHOCTD,
KOMITAKTHOCTh, HENPEPLIBHOCTL, COBMeLIeHHEe lpoieccoB. llpumepnl peajd3aldi 5THX [PHHIMIIOB B
TexXHOJOrHH. OcHOBHBIE OJIOKM CXeM M HMX 3HAYCHHE (IIOArOTOBKA ChIPbs, OCYLIECTBIICHHEC XHMHYECKOTO
IIpeBpAllleH s, pa3jie/ieHHe W OYHCTKA HPOJYKTOB PEAKI[MH, OYHUCTKA CTOKOB M Ta30BhIX BbIOPOCOB).
CTpyKTypa TeXHOJIOIHYECKOM CXeMbl, OCHOBHbIE THIIbI CBs3eil 0J10KOB U anmapaToB B cxeme. CoBMelleHHe
CXeMbI mpou3BojcTBa. Bpibop obopynoBanus. TpynoBoH pekuM NEPHOAMYECKHX CHHUTOK)» B NOTOYHBIX
cxemax. OLeHKa HaeKHOCTH TEXHOIOrHyeckux cxeM. Onrumusanus BeidopanHoi TC.

46. Wepapxusi IpOM3BOJACTBA — OTpacib, [POM3BOJACTBEHHOC OOBCAMHCHHE, 3aBOA, LEX,
TEXHOJIOTHYECKUH y3ell.

47. DKOHOMHMYCCKHE KPHUTEPHH ONTHMAJLHOCTH 1pou3BojacTBa. llpuBenenHble 3arpathl M MX
crpykrypa. CeGecTOMMOCTD ITPOTYKIIMH.

48. Dxkcepretuveckuit anamuz TC. Dueprorexnosioruss npoueccos OC. TepmoskoHOMHYECKas



ornrrumusaius B OC.

49. Ocobennocty anainusa M cuaTesa X TC B TEXHOJIOTHH TOHKOIO OPraHH4ecKoro CHHTe3a.

50. OcobGeHHOCTH TPOEKTHPOBANHS [POH3BOACTBEHHBIX 3/aHHA H coopyxkeHHi. OcCHOBHbIE
MPHHLKAIBL  KOMIIOHOBKH — 0OopynoBanus. TexHOIOrMYCCKHE, TEXHHKO-9KOHOMHYECKHE, MOHTAKHBIC,
pPEeMOHTHBIC TpeboBanus, Tpebosanus TexHukn OezonacHocTH. Padmemenue ob0py10BaHus B 3/laHUSIX U HA
OTKPBITBIX IJIOILAKAX.

51. Ocuosuble npobiemMbl BLIOOpa M pacdera peakTopos, 00LLME YKasaHus [0 HX BBIOOpY.
TpeboBanusi, npebisisemMble K XMMAUECKMM peaktopaMm. Mojennpoaine peakTopos. Ilpunnuis Beibopa
EPHOMYECKUX, HENPEPLIBHBIX M [OJIYNEPHOAMYECKHX CX€M mpoueccos. MarepuanbHeie M TCIIOBBIC
OasaHChl /Ul HEIIPEPLIBHLIX M MEPUOJUUECKHX IIPOLIECCOB.

52. TennooOMeH B XMMHUYECKHX peakTopax, KiaccuuKalus METONOB I0JBOJA ¥ OTBOJA TeIula U
opraiusanus teriooomena. O6mas MeTo/iMKa pacyeTa napaMeTpoB anmnapara.

53. llepuoueckue H MOJIyIEpHOAHYECKHe PeaKToOPLI, annaparypHoe odopmieHue (Mojble peKTophl,
CHAOKEHHBIC BBIHOCHBIMH, 1EHTPOOEKHBIMM HACOCAMH, anmaparhl ¢ MEIIalKoH). bamanc BpeMeHH
epHOIMYECcKOro peakropa. Pacuer H30TepMHUECKHX MTEPHOTHYCCKUX PEAKTOPOB.

54. Marepuaibhblit GajlaHc H/eaJbHBIX TOMOTCHHBIX PEAKTOPOB (XapaKTEPUCTUYECKUE YPABHEHHA).
Matepuanbiple 0agaHchl NEPHOIMYECKOr0 HICAIBHOTO PEaKTOpa, HENMPEPLIBHOIO peakTopa HIealbHOro
BBITECHEHUSI, HENPEPBIBHOTO PeakTopa UAeaIbHOI0 CMELICHHUS.

55. TemoBoi Oajlane XHMHHECKOTO peakTopa. PacueTbl HEH30TCPMHUCCKHX IEPHOAHYECKHX
PEAKTOPOB MO KHHETHUYECKHUM JIAaHHbBIM.

56. Dueprocuabienue npeanpuatui. |lpoMpliuieHHOe TeIONOTPEONICHHE, 3NEKTPOCHADKEHHE,
BEHTU/BILIHOHHBIE cueTeMbl. CnabkeHue mpe/pusiTHii BO3YXOM, HHEPTHBIM 1'a30M, BOJIOPOIOM, TOTTHBOM.

57. BojocHaOKeHHE W KaHAIM3ALMOHHOE XO3SHCTBO Mpenpustiid. McToYHHKY BOAOCHAOMKCHUA,
METOJIbI H CTAMH OUMCTKU IPUPOAHLIX BO. Kitaccudukarus cTO9HBIX BOJI M METO/IbI MX OUUCTKH. OYHCTHBIE
COOPYKEHHUS.

58. (dakenpHas cucTeMa XMMHYecKoro npeanpustds. Kmaccudukaums M cocTaB  (axeIbHbIX
yCTaHoBOK. MaKkTopsl, BIUSIONIAE Ha HX 0€30MaCHY0 SKCILTyaTalluIo.

2. Vuebno-memoouueckoe u uHopmayuonnoe obecnedenue RPoOZpammosl 6CMYRUMENbHOZO
IKIAMEHA 6 MAZUCIMPAmypy no Hanpasieruto no Hanpaeienuio 18.04.01 «Xumuueckan mexnonozuny,
Hpozpamma noozomosku «Texnonozuneckaa u KUPposas Mpanchopmayus Hemexumu4eckux

RPOU3EO0CME)

a) OCHOBHAs JIUTEparypa:

1. A. B. bornanos, T. H. Kauanosa, M. B. [{usynuna [u ap.], [lpuxnaasas xumus. CeipbeBbie
pecypehl XUMHYECKOM 1poMbILieHHOCTH [ YueOuuk] yue. nocodue: Kasann: M3n-so KHUTY,
2015

2. baitpamos B.M. OcHOBBI XMMHYECKON KHHETHKA ¥ KaTamm3a. M.: Akanemus, 2003. — 256 ctp.
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[VueOnuk] yueOHHK ISt CTY/L. XHM.-TeXHOIL. crell. By30B: M. : AnbsuC, 2013

4. Tumodees B.C. Cepadpumon JL.A. IlpuHUMIBI TEXHOJIOIHH OCHOBHOTO OPraHHYECKOro H
HedrexuMuueckoro cuaresa. — M.: Beicmas mkona, 2003. - 536 c.

5. XuMHS U TeXHOJOIMs opraHuueckux bemiects Y.1: YueGHoe mocobue / Hyprmuuos C.X.
Cynranosa P.B. Paxmary/umu P.P, — Kazan. roc. rexuon. yn-1. Kaszans, 2006. — 140 c.

6. XuMmus W TexHoJorms opranmdyeckux semiects U.2: Vuebnoe nocobue / Hyprmunos C.X.,
Cynranopa P.B., ®axpyrnunosa P.A., Barayrmsosa J1.b. — Kasam. roc. rexnos. yn-1. Kasans, 2010.
- 164 c.

7. U.3. Mnanaunos, B.W. I"appuios, Teopus XUMHKO-TEXHOJOTHYCCKUX MIPOIECCOB OPraHHYECKOro
cunTesa [YueOnuuk| yueb. mocobue: Kazanp : , 2012, 140 ¢

8. B. M. Ilorexun, B. B. IlorexuH, OCHOBBI TEOPUH XHMHUYECKHX IIPOLIECCOB TEXHOJIOTUH
OpraHnyecKux BeliecTs U HedreriepepadoTku [Dnekrponnbid pecype] : Cankr-IletepOypr : Jlanb,
2021.

9. B.1. Kocunues, A.W. Muxaitinuenko, H.C. Kpawenuanaukosa [# ap.|, OCHOBbI IPOCKTHPOBAHHA

XMMHYCCKUX TPOU3BOJICTB [YueOnuk] yueb. juig cryn. By3os: M. : UKLl «Akanemkuuray, 2008 -371
g,



10. 11O, KmamenTora, T.H. Kauanora, M.B. 1{ueynuna, O0nie3aBojckoe X039icTBO XUMHUYECKUX
npeanpustui [Yuebuuk] yued. mocodue: Kazans : , 2012

0) onoiIHUTE/IbHAS JIUTEpaTypa:

1. A. K. I'puropuyes, O. C. ITaginog, 1O0. A. MockBuueB, TeopeTiueckie OCHOBBI XMMHUUECKON
TEXHOJIOTHH [ DNIEKTPOHHBIH pecype| yuednoe nocobue: Cankr-IlerepOypr: Jlans, 2020

2. llenHble peakliiy B IPOMBINUIEHHOCTH OPraHMUecKoro cunTe3a: YuebHoe nocobue / Hypraunos
C.X. Cyuranosa P.b. ®axpyrmnora P.A. Kyapsmos B.H. — Kazan. roc. Texnosn. yu-t. Kazans,

2006 - 120 c.

3. P.M. Kpukynenko, O.B. Jlixeyaun, A.M. Xacanos, O01uie3aBockoe X034HCTBO MpeIpHaTHil
[Vuebuuk| yue6. nocobue: Kazans: HU3a-s0 KHHUTVY, 2015, 52 c.

B) 1iporpammuoe obecrniedyenue u Mnrepuer-pecypcenl

. Dnexrpounbli katajgor YHHUL KHUTY: Pexum nocryma: http://ruslan.kstu.ru/
. ObC «Jlanb»:Pexum nocryna: https://e.lanbook.com

. OGpazosarenbHas mwiatdopma «IOpaiit»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.com»: Pexwum nocryna: http://znanium.com/

. OBC IPR SMART: Pe:xum nocryna: http://www.iprbookshop.ru/

. Hayunas snexrponnas Oubimoreka https://elibrary.ru/
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