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[Tporpamma coctaBnena Ha ocHoBe ®I'OC BO nanpasnenus 18.03.02 — Duepro- u pecyp-
cocOeperaroniie mpouecchl B XUMUYECKOH TEXHOIOTHH, He(PTEXUMHUH ¥ OMOTEXHOJIOTHUH, YTBEP-
)kaeHHoro 12 mapta 2015 1. Ne 227 u coAepKUT nepeueHb BOMPOCOB 0 JTUCIUTIIINHAM 0a30BOM
9acTH MPOPECCHOHATBHOTO IUKJIA TIOJTOTOBKU 0aKaxaBpOB, COJEPIKALTUXCS B 3aJaHUU BCTYIIU-
TEJIBLHOTO UCHBITAaHUS B Maructparypy no Hampasienuto 18.04.02 — Duepro- u pecypcocoepe-
TaroMIKe MPOIIECChl B XUMUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTUU

MarmucTepcKoi mporpamMme « DHEpPro- U pecypcocOeperaromme mporecchl nepepadoTKH TBEPAbIX

OBITOBBIX U IMPOMBIINIJICHHBIX OTXOJ0B»
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CocraBurelnb, 1011. KaH/. XUM. HayK: ZL /JlaTpimoBa M.M./

[Tporpamma paccMOTpeHa M PEKOMEHI0OBaHA K M3JIaHUIO Ha 3aCEaHUU BBITYCKAIOIIEH Ka-
denpsl npotokon Ne 2 ot «21» centsiOps 2018 r.

PyxoBogurens OOII marucrpatypsl,
7

(
JIOIICHT, KaH/. OMOJI. HAyK /Bacunenko M.M./

3aB. kadenpoii

npodeccop, 1-p TEXH. HayK = /Cseprysosa C.B./



1. COCTAB YYEBHBIX JJUCHUIIVINH, BKJIIOYEHHbBIX B ITIPOI'PAMMY BCTY-
MUTEJBHBIX UCIIBITAHUIN B MATUCTPATYPY

1.1. OOmasa xuMuYecKast TEXHOJIOTHS
1.2. TIpombIiieHHAS SKOJIOTUS

1.3. [Iporueccsl u anmapaThl 3alIMTHL OKPYXKAIOIIEH cpeibl

o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
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23.

2.COJAEPXAHME YUEBHBIX JUCIUITJIMH
2.1. O0masa xuMH4YecKasa TeXHOJIOTrus

CTpyKTypa COBPEMEHHOW XUMUYECKOU MPOMBILIIIIEHHOCTH MUpa U PO.

XHMHYECKOE TPOU3BOJCTBO, €0 CTPYKTYpa, Ha3HAUEHHE OCHOBHBIX M BCIIOMOTATEIbHBIX
nozacucteM. OCHOBHBIE IOHSTHS U ONIPEICIICHUS.

KauecTBeHHBIE U KOJIMYECTBEHHbIE MOKA3aTEIN XMMHUECKOTO IIPOU3BOCTBA: TEXHOJIOTNYe-
CKHE, JKOHOMUYECKHUE, COLIUANIBHBIE, IKCILTyaTalliOHHBbIE.

Knaccugukarus ceipbst. OOoramieHne TBEpIOro ChIpbs: OCHOBHBIE METOBI, IPUMEHSIEMbIC B
IIPOMBIIIJIEHHOCTH.

Knaccugukarus coipbs. MeTo1pI KOHIIEHTPUPOBAHUS KUAKOTO M ra3000pa3HOro CHIPhSL.
KoMI1eKkCHOE HCI0JIB30BaHNE CHIPBEBBIX pECYpcoB. BTopuuHbIE ChIpbEBBIE pecypcesl. [Ipu-
BEJIUTE NIPUMEDPBI.

Bopa kak celpbe, BCIIOMOTaTeIbHbIH KOMIIOHEHT XMMHYECKOI0 Ipou3BoACTBA. McTouHukm
Bo/bl. TpeboBaHus K KauecTBY BoAbl. [IpoMblneHHast Bogonoaroroska. OCHOBHbIE CTaAUU
BOJIOIIOATOTOBKH.

VYcTpaHeHne )KeCTKOCTH U IEMOHU3ALMS BOJIBI.

Boznyx, ero npuMeHeHne B XUMUYECKOW ITPOMBIIITIEHHOCTH.

WcTounuky 3HEeprun B XUMHUYECKOM IPOU3BOACTBE. BTopuuHbie sHEpropecypcsl. TennoBoi
KO3(QUIUEHT MOJE3HOrO AEHCTBHS W MYTH HOJIHOTO HUCHOJIb30BaHUS SHEPreTHUECKUX pe-
CypCOB.

MarepuanbHblii 1 TerioBoit 6anancsl XTC. MeTouka cOCTaBIeHHs U pacyeTa cTtaTed npu-
X0J1a ¥ pacxojia MaTepHalbHbIX U TerioBbix OanancoB XTC u ee noacucrem. [Ipumepsi.
Knaccudukanus Monenelt XMMUKO-TEXHOJIOTHYECKUX cucTeM. (DyHKIMOHAJIbHAS, CTPYK-
TypHasi, olepaTopHasi, TEXHOJIOIHYecKas CXeMbl. THUITbI TEXHOJIOTUYECKUX CBSI3EHl.

Csoiicta XTC. Ananu3 u cunre3 XTC

TepMonnHaMuyeckue pacyeTbl XMMUKO-TEXHOJIOTMUECKUX MPOIIECCOB.

Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecus. Pacuer paBHOBECHOIO cOCTaBa peakiu-
OHHOM CMECH.

BnusiHue nmapaMeTpoB TEXHOJIOTUYECKOTO PEKMMA HA PABHOBECHE M PAaBHOBECHYIO CTEIICHb
IIpEeBpaIeHHUS.

Kunetnka HeoOpaTUMBIX TOMOTE€HHBIX U T€TEPOTEHHBIX PEaKIIUH.

KuneTtnka 00paTuMbIx peaxiui.

3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEaKLMH pa3Iu4yHOIO TUIA OT TEXHOJIOTMUYECKUX Ia-
paMeTpoB Mponecca.

I'eTeporeHHbIit XUMHUECKUH Mpolece U ero 0co0eHHOCTH. CTaluu reTeporeHHoro mporec-
ca.

JIuMuTHpYIOLIAs CTaAMs FeTePOreHHOro mpolecca, eidb U CIOCOObI €€ ONpeIeICHHS.
XapakTepucTtuka npoieccon, nporekaronux B cucteme I'OK)—T. Jlumutupyromas cranus u
00J1aCTh MPOTEKAHUS MPOLIECCOB.

Kunernueckune monenu mpoueccos, npotekawomux B cucteme ['(OK)—T. OcHoBHbIe (hakTo-
PBI, BIMSIIOIIME HA CKOPOCTb ITPOLIECCOB.



24. XapaxTepucTHKa nporeccos, nporekaronux B cucteme I —XK. Cxema nponecca. [Brxkymas
cuia npoueccoB B cucreme [—XK.

25. Metonbl HHTEHCU(UKAIIMH TeTepOreHHbIX npoueccoB B cucremax I'(OK)—T.

26. Metonbl HHTEHCU(UKALMK FEeTePOreHHbIX npoieccoB B cucreme [ —XK.

27. XapakTepucTHKa IMPOIECCOB, MpoTekaromux B cucteme T—T, crmocoObl ux MHTEHCH(]UKaA-
LUH.

28. IlpomplieHHbIH KaTanu3. Buasl katanusa u obnactu npumMeHeHus. CBONCTBa KaTalu3aTo-
pOB.

29. I'eteporeHHblii Kataau3 Ha TBEpJAOM Karanmuzarope. OOIacTu MpPOTEKaHWS TEeTePOreHHO-
KaTaJIMTUYECKUX ITPOLIECCOB.

30. Makpo- 1 MUKPOKHHETHKA TeTepPOTreHHO-KaTAIMTHYECKUX MPOIeccoB. THUIBI afcopOuunu.

31. CocraB u criocoObl MOTY4YEHUS IPOMBIIIIEHHBIX KaTaau3aTopOB.

32. OnpezneneHue W Ha3HAYEHUE XMMHUYECKOTO peakTopa. TpeGoBaHUs K MPOMBIIUICHHBIM XH-
MuueckuM peaktopaM. Knaccudukanus peaktopoB. MarepuanbHblii 6aaHC peakTopoB.

PexoMeHng0BaHHAs JIUTEpPaTypa:

1. Obmas xuMHuYecKas TEXHOJIOTHS U OCHOBBI MPOMBIIIJICHHONW SKOJOTHH: y4eO. Ui CTyl. BY-
30B, 00y4. O XUM.-TeXHOJ. crerl. / pea. B. W. Kcensenko. — 2-e u3n., crep. — Mocksa: KomnocC,
2003. - 328 c.

2. KacatkuH, A. I'. OCHOBHBIE ITPOLIECCHI M ANTIapPaThl XUMHUYECKON TEXHOJIOTHH : y4el. IS BY-
30B/ A. I'. Kacatkus. 11-e u3a., crepeorurr., nopad. — Mocksa: Anbsac, 2005. — 753 c.

3. Cokornos, P. C. Xumuueckas TexHOJOTHS: B 2 T. : y4e0. mocodue s ctya. By3os/ P. C. Co-
kosi0B. — MockBa: BJIAJZIOC. — (Yuebnoe nocobue s By30B). — 2003 c.

4. HNeitHepckuii, FO.W. [lpoueccel u annmapartbl XMMHUUECKON TEXHOJIOTHMH: B 2 KH. : y4yel. ais
XUMHUKO-TexHoJorud. cuerl. By30B/ FO. W. JIpiTHepckuid. 3-e uza. — Mocksa: Xumus. 2002

2.2. IIpoMbILILTIEHHAS IKOJIOTHS

1. OcHoBHbIE MPUHLUIIBI U ONPEIEICHUs TPOMBIIIJIEHHOMN 9K0JIOTHH.

2. DKOJIOTU3UPOBAHHEIE (PECypCcocOeperaroIre) TeXHOJIOT HH.

3. KoHTpoJb kauecTBa OKpy»Karomien cpebl.

4. MexnyHapOJHbII KOHTPOJIb U TOCYAapCTBEHHOE YIPaBIE€HUE KaueCTBOM OKpY’Karollel cpe-
JBL.

5. lenb, 3amauu, NpeaMET, HAy4yHbI METOA, COAEpKaHME IUCUUIUIMHBL. [700anbHble U
peruoHanbHble MpoobaemMbl TeXHUKH 3anuThl OC.

6. IIpoGireMbl 0Opa3oBaHUs OTXOJI0B POU3BOCTBA U MTOTPEOJICHUS U HX TiepepadoTKa.

7. Knaccudukaiust OTXOAOB TPOMBIIUIEHHBIX NpeAnpusTHid. BropuyHble MaTepHuaabHbIE
pecypchl.

8. IlpuposHble MEXaHU3MBI 3allUTBl OT KCEHOOMOTHMKOB M HMX MpaKTUYeCKas peaju3alus B
TEXHOJIOTHH 3aIUThI OKPYXKAIOUIeH cpebl.

9. Tpanchopmamust BemiecTBa M SHEPrMM HPOMBIIIJIEHHOTO BBIOpOCA, KaK 3JIEMEHT
HKOJIOTMYECKU YHCTHIX TEXHOJIOTMUYECKUX MPOIIECCOB.

10. Knaccugukaiusi mpoueccoB 3KOJOTHU3AIUHN MPOMBIIUIEHHBIX BBHIOPOCOB € TOYKH 3PEHUS
o011eit XuMHU4YeCKOW TEXHOIOTHH.

11. IMpunmuns! u nopsaok npoexktupoBanust XTC 3ammtel OC. PazpaboTka TeXHOIOTHYECKOM
CXEMBI, IPOBE/IEHNE PACUETOB.

12. Onenka 3¢ ¢pextuBHOCTH XTC B CTallMOHAPHBIX YCIOBUSAX, TEXHUUECKUHN aCIEKT.

13. Omnenka s>¢¢extuBHOocTH XTC B CTalMOHAPHBIX YCIOBUSAX, CAHHUTAPHO-TUTHEHUYECKUH
ACIIEKT.



14. Dxonomuueckas 3¢dexruBrocts XTC 1 nenecoodpasnocts cuHTe3a XTC B KOHKPETHBIX
ycnoBusx. Teopus HaaexxkHoctr X TC 3amutel OC, XapakKTepUCTUKN HAIEKHOCTH M MX pacyer.
15. MexnyHapoaHbIi OIBIT U COTPYIHUYECTBO B 00JACTH TEXHUUECKUX BONpPOocoB 3auuTsl OC.
16. KpurepuanpHble  3arps3HSIOUIME  BelIecTBa, IOCTymallmue B atMocdepy ¢
IPOMBIIIJICHHBIMHA BEIOPOCaMH.

17. Knaccuduxarus BBIOPOCOB B aTMOchepy.

18. HMcrounuku BEIOPOCOB adp030JieH, CBOMCTBA U XapaKTEPUCTHKH adpO30JieH, KITacCUPUKAIHS
a’po30J1eH.

19. BopomnotpebieHue MpoOMBIIIIEHHOTO MpeaArnpusTus. CXeMbl BOJOTOTPEOICHHS.

20. BomoorBenenue mpomblluieHHOro — npeanpusatus. Knaccuduxamuss  CTOYHBIX — BOJ
NPEIIPUSATHSL.

21. Knaccudukaiys cucteM BOJI0OTBEICHUS POMBILIUIEHHOTO NPEAIPUITHUS.

22. Cxema IOJTHOW pa3JIeNIbHOM CUCTEMBI BOJIOOTBEACHHUS C IOKAIbHON OYMCTKOM.

23. YcnoBus BBIIYCKa CTOYHBIX BOJ B CHCTEMY BOJIOOTBEJCHHS HACEJIEHHOrO IyHKTa WJIH B
BOJIOCM.

24. TexHomorus OWOJOTHYECKOH OYMCTKH CTOYHBIX BOJ B TPHUPOAHBIX (€CTECTBEHHBIX)
yCIOBUAX (TOJISI OPOLICHUS, MOJds (UIbTPAlMK, OUONpPY/bl) U B CIELUATBHBIX COOPYKEHHSIX
(2d9pOTEHKH, OKCUTCHKH, OMO(DUILTPBI, METAHTCHKH ).

25. OOpaboTka ¥ YTHIM3AIUS OCAAKOB, OOPa3yIOMIMXCS TPH OYHCTKE CTOYHBIX BOJ
(ymotHeHue, craOuwim3anus, TepMudeckas o00paboTka, 00e3BOKHMBaHME, >KUAKO(pa3HOE
OKHCJICHHE, METaHOBOE COpaKMBaHUE, CeITHUYECKas 00paboTka).

PexoMeHng0BaHHAas JIUTEpPaTypa:

1. Axunun, H.U. IlpombliieHHas 3KONOTUs: NPUHLMIIBL, MOAXOJbl, TEXHUYECKHE PEIICHUS:
VYuebHoe nocobue / H.M. Axunus. - lonronpyan: Maremnexr, 2011. - 312 c.

2. bproxanp, @.®. [IpombinuienHas sxosnorus: YueOnuk / @.d. bproxans, M.B. I'padkuna, E.E.
Cnobusikosa. - M.: ®opym, 2012. - 208 c.

3. T'omunpei, A.H. ITpomelluieHHas 3KOJI0TUS U MOHUTOPHUHT 3arpsi3HEHUS NPUPOAHON CPEbI:
Vueonuk / A.H. I'omuueid. - M.: Oruke, 2010. - 336 C.

4. 3aiines, B.A. IIpombinuieHHas skonorus: YueoHoe nmocooue / B.A. 3aiiues. - M.: BUHOM.
JI3,2013. - 382 c.

5. Kakapeka, 2.B. Ilpomblinennas skonorusi: Yue6Hoe nocodue / M.I'. Scosees, 2.B. Kakape-
ka, H.C. lllenoBa, O.B. Illepunes; [lox pea. M.T". fcosees. - M.: HUL] UH®PA-M, Hog. 3Ha-
uue, 2013. - 292 c.

6. Kcenogontos, b.C. [Ipombinuiennas sxonorust: Yu. noc. / b.C. Kcenodonros, I'.I1. [TaBnu-
xuH, E.H. Cumakosa. - M.: 1] ®OPYM, HUL] UH®PA-M, 2013. - 208 c.

7. JlapuonoB, H.M. [IpombliniienHas sxosnorusi: YueObHuk ais Oakanaspos / H.M. JlapuoHos,
A.C. PsaObienxos. - M.: FOpaiit, 2013. - 495 c.

8. Muxaitnos, F0.B. 'opHonpoMslIiieHHas SKOJI0THs: YueOHOoe Tocodue Ui CTy I, YUPEKICHHM
BhIcul. ipod. oOpazoBanus / F0.B. Muxaiinos, B.B. KoBoposa, B.H. Mopo3os. - M.: UL| Aka-
nmemust, 2011. - 336 c.

2.3. [Ipouecchbl U anNapaThl 32U THI OKPYKAKOIIEH cpeabl

1.  Teopus HapexHoctu XTC 3ammtsl OC, XapakKTepUCTUKH HAJIEKHOCTH U UX pacyer.

2.  MexXayHapoIHbIi ONBIT U COTPYAHUYECTBO B OOJIACTH TEXHHUUYECKUX BOMPOCOB 3AIIUTHI
OC.

3. KpurepuanbHble 3arps3HsIONIME  BEUIECTBA, IOCTyHawmomue B aTtMocdepy C
MPOMBIIIIICHHBIME BeIOpocamu. Kimaccudukariust BEIOpOCOB B aTMOCheEDpY.



4. VcTOYHHMKM BBIOPOCOB  a’p030Jieif, CBOICTBA M  XapaKTEPUCTUKU  a’pPO30JCH,
KJIacCU(PUKAIIHS a3PO30JICH.

Cyxas mexaHu4eckasi OUMCTKa (0CaauTeNbHbIe KaMEPhl, UHEPIIUOHHBIC YIIOBUTEIN).
Cyxas MexaHHuecKas OUUCTKa (IIUKIOHBI).

Cyxas MexaHH4YecKasi OYUCTKa (MIOPUCTBIE (PUIIBTPHI).

Moxkpast ouncTKa (CKpyOOephl, MOKPBIC YIOBUTEIIH ).

OuuncTKa METOJIOM IIEKTPO3APSIIKHA YaCTHIL (JIEKTPOPUIBTPEI).

10. AxycTtudeckue amnmapaThl. Y CTPOMCTBA CyXOU BBITPY3KH (PHIIBTPOB.

11. OO6mme TpeboBanus K npoexktupoBanuio X TC ynaBiuBaHUS a3po30Jiei.

12. Ao6copbuus. TeopeTndyeckrue OCHOBBI, ammapaTypHoe oopmieHue mpoiecca.

13. Ancopbuus. TeopeTrnueckne OCHOBEI, anmaparypHoe oGopMiieHUE mporecca.

14. Tepmuueckoe U TEPMOKATATUTHUECKOE OKUCICHUE 3arPS3HSIONINX BEIIECTB.

15. KonaeHcanus 3arpsi3HSIONMX BEIIECTB, OCYIITKa BEIOPOCOB B aTMOchepy.

16. buorexHomoruueckue IMpouecchl Mpu 00e3BPEKUBAHUM TOKCHYHBIX BHIOPOCOB B
aTMocdepy.

17. Oumncrka BO3AYUIHBIX BHIOPOCOB OT KPUTEPUATBHBIX 3arpS3HSIONINX BEIIECTB (OKCHIOB
a30Ta, Cepbl, yrieposa)

18. KputepuanbHbie 3arps3HSONME BEIIECTBA, MOCTyNAIONINE B TUAPOCHEPY CO CTOYHBIMU
BOJIaMHU.

19. MexaHudeckas OYMCTKA CTOYHBIX BOJI, 00Imas cxema. Buapl MexaHUuecKord oOpaboTKH
CTOYHBIX BOJI (PEIICTKH, MECKOJIOBKH, OTCTOMHUKH, (PYIIBTPBI, THIPOIIUKIOHEI, IICHTPH(PYTH).
20. YcpenHeHue CTOYHBIX BOJ 0 00BEMY U TIO COCTaBY.

21. ®Ou3HKO-XMMHYECKHE METOJbl OYUCTKH CTOYHBIX BOA (KOAryssmus, QIOKYIISIIHS,
brnoranus,  aacopOuuMs,  OKCTpPaKUus, HOHHBIH  OOMEH, MeMOpaHHbIE  METOJBI,
AJIEKTPOXMUMUYECKHE METO/bI, JIeTa3alisl, 1e30J0palus).

22. Xumuueckue (pearcHTHbIE) METOIbl OOpaOOTKM CTOYHBIX BOJ (HEHTpaau3aius,
OKHCJICHHE, BOCCTAHOBIICHUE, PEareHTHAS OYUCTKA OT HOHOB TSKEJIBIX METAJUIOB).

23. buonoruveckas OUMCTKAa CTOYHBIX BOJ (aKTUBHBINA WII, €70 XapaKTePUCTUKH, OMOIUICHKA,
METa0O0IH3M 3arps3HSIONINX BEIIECCTB MUKPOOPTaHU3MAMH).

24. Tepmuueckue MeTOAbl 00pabOTKU CTOYHBIX BOJ (KOHIIEHTPHUPOBAHUE, KPHCTATLUIU3AIIHS,
CYLIKa, TEPMOOKHCIICHHUE).

25. TexHOJOTHS OYUCTKU MOBEPXHOCTHOT'O CTOKA MPEATNPHUSATHUS.

©o~No O

PexoMeHg0BaHHAas uTEpaTypa:

1. Abpamos, O.B. Ilpornecchl u anmnapatsl NUIIEBBIX TPOU3BOJCTB: Y4ueOHUK a7 By30B / A.H.
Octpuxkos, O.B. A6pamos, A.B. Jlorunos; [1ox pea. A.H. Octpukos. - CI16.: TUOP/I, 2012. -
616 c.

2. bBob6osuy, b.b. [Iponeccs u anmapaTsl TepepadoTKH 0TX0/10B: YuedbHoe mocodue / b.b. bo-
6oBuu. - M.: ®opym, HUL] MTH®PA-M, 2013. - 288 c.

3. Bampabepr, A.IO. [Iporecch! 1 anmaparthl 3alIUTH OKPYKAIOMIUH Cpebl. 3anuTa aTMocde-
pbl: YueOHoe nmocodue ams By3oB / A.1O. Bansabepr, H.E. Hukonaiikuna. - M.: [Ipoda, 2008. -
239 c.

4. Kakapexka, D.B. IIpombinuiennas skonorusi: YueOHoe nocobue / M.I'. Slcosees, 3.B. Kaka-
peka, H.C. llleBnoBa, O.B. Illepmnes; Ilox pen. M.I'. fcosees. - M.: HUL] UH®PA-M, Hos.
3Hadue, 2013. - 292 c.

5.  Kcenodontos, b.C. IIpombimuiennas sxonorusi: Yu. noc. / b.C. Kcenodonros, I'.I1. T1aB-
nuxuH, E.H. Cumakosa. - M.: U]l ®OPYM, HUL] UH®PA-M, 2013. - 208 c.



