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IHosicHuTEeNLHAA 3aNIUCKA

BcerynurtenbHoe ucnbiTaHMe «XHMHYECKass TEXHOJOTHS) HAMPABICHO HA
BBISIBJICHUE CTETEHH TOTOBHOCTH AOUTYPUEHTOB K OCBOCHHMIO MAarucCTEpCKOM
nporpaMmbl  «XHMMHYECKass TEXHOJOTHsS TPUPOAHBIX HDHEPrOHOCUTENIEU U
VIJIEPOJIHBIX MaTepualioBy» HampapieHusa noarotoBku 18.04.01 «Xumuueckas
TEXHOJIOTUs». B XOJ€e BCTYNMUTEIHLHOTO HCIBITAHUS OLICHUBAIOTCS OOOOIICHHBIC
3HAHMST M YMEHHS 00 AucuUIUIMHaM HampasieHus 18.04.01 «Xwumuueckas
TE€XHOJIOTHSD; BBISIBJISIETCS CTEIIEHb CPOPMHUPOBAHHOCTH KOMITETEHLIMIA, 3HAYMMBIX
JUIS YCTICTIIHOTO OOYYEHHs B MATUCTPAType MO COOTBETCTBYIOIIEMY HAPaBICHUIO.

BerynurensHoe ucnibiTaHne TPOBOAUTCA B (hopme cobeceI0BaHMs.

Coaep:xanue nmporpaMmsblI

OcHoBHBIE TPOLECCHI XUMHUYECKOH TEXHOJIOTHU M HUX Kjaaccupukanus.
Metoabl aHa/IM3a NMPOLECCOB MEPeHOCAa KOJMYECTBA BHKEHHS, TEMJOThI U
Maccbl. HempepbiBHbIE W TEPHOJUYECKHE TPOLECCHI; MX XapaKTEPUCTUKU H
0o0JaCTH  palMOHAIBHOTO TMPUMEHEHUS B XHUMHUYECKOW IPOMBIIICHHOCTH.
CranuoHapHbIe U HECTAIMOHAPHBIE TIPOLIECCHI.

MeTonbl uccienoBaHus MPOIECCOB U alnapaToB XUMUYECKON TEXHOJIOTHH.
CHUCTEeMHBIN TOAXO0/1 K U3YUYCHUIO U CO3/IAHUIO HOBBIX ITPOLIECCOB U armnapaToB.

OCHOBHBIC TTPUHITUIIBEI COCTABJICHHUS MAaTEMATHUCCKUX OIMMCAHHM, aHAIN3a U
pacyera MpoIeCCOB U aIapaToB.

Meton nonoOus U aHain3a Pa3MEPHOCTEH; X MPUMEHEHUE MPU MOCTAHOBKE
ONMBITOB HAa MOJENbHBIX CHCTEMaX M YCTaHOBKax, o0OpaboTke U 0000IIeHHH
AKCIEPUMEHTANIbHBIX JaHHBIX. DU3MYECKUN CMBICI 0e3pa3MepHBIX 000OIICHHBIX
MEePEMEHHBIX - KputepueB noaoous. CoyeTaHne MaTeMaTHIECKOro U (PU3UIECKOTO
MOJICIMPOBAHUS JJIS PEIICHUS] XUMHUKO-TEXHOJIOTHYECKUX 3a/1a4.

AHAJIU3 OCHOBHBIX TPOLECCOB B OTKPBITHIX CHCTEMAaX. 3aKOHBI
TEPMOJIUHAMUKHU JIJII OTKPBITHIX cucTeM. OCHOBHBIE ypaBHEHHUS TEPMOJIMHAMHUKU
ra3oBoro mnotoka. Pacmonmaraemasi paGota moToka. AnuadaTHOE WCTEUEHUE,
KpUTHUYECKass CKOPOCTh M MaKCHUMaJIbHBIM pacxoji wuuaeanbHoro rasza. Coruio.
KomOunupoBannoe comno JlaBams. [lpoccenbubiii 3ddext. DxekTopnl. Turbl
MPOMBIILJICHHBIX KOMIIpeccopoB. Pabouuii mpoliecc uacaibHOTO MOPIIHEBOTO
KOMIIpeccopa U H300pakeHHE €ro B TEIUIOBOM U paboueil auarpaMmax.
OmnpeneneHue noTpedasseMOi MOIITHOCTH U K.I1.J. kKommnpeccopa. KOHCTpYKTUBHBIE
CXEMBI Ta30TypOMHHBIX YCTAHOBOK M PEAKTHUBHBIX ABUTaTENeH. CTYIeHH TypOUHBI
1 Kommpeccopa. [{lukinndeckue nporecchl mpeodpa3oBaHusl TEIUIOTH B padoTy.

OcHoBBI TUApaBIMKH. ['uapocratuka u ruapoauHamuka. [Ipeacrasienue o
KUIKOCTAX KaK O CIUIOIIHBIX cpenax. [leficTBue B HUX CHJ TSKECTH, CHII
JABJICHUS, BA3KUX CHWJI, CWIbI MeX(a3Horo HaTsokeHus. [loHstue o0 uaeanbHOU
KUIKOCTU. HhIOTOHOBCKME U HEHbIOTOHOBCKHUE YKUIKOCTH.

I'mppocraruka.  JluddepennmanibHoe  ypaBHEHHE  paBHOBECHUS U
pacnpeneiieHue JaBICHUS B TOKOSIIMXCA cpefax. lIpakTudeckue MpUIoKEHUs
OCHOBHOTO YpaBHEHHMsI THIPOCTATUKH (3akoHa [lackais).



YpaBHenue bepHyiun 11 uaeanbHOU U 1T PEATBbHOM KUJIKOCTEN C YUYETOM
MOABOAA MEXaHMYECKON dHEepruu u3BHE. [IpakTHyeckue MpUIIOKEHUSI YPaBHEHUS
bepnynnu.

['unponuHaMuyeckue peKUMbl TEUEHUS - JIAMUHAPHBIA U TypOYJIEHTHBIM.
Kpurepnii PeliHonbpaca U €ro KpUTUYECKUE 3HAUYCHUS. MeXaHU3Mbl JIAMUHAPHOTO
U TypOyJaeHTHOTO TeueHHi. (OCHOBHBIE XapaKTEPUCTUKH TYpOYJIEHTHOCTH.
[lynbcalnOHHBIE U OCpEIHCHHBIE BO BPEMEHHU COCTaBIISIIOIINE
(kBazucTalMOHApHAs MoAeNnb TypOyleHTHoro motoka). [IpeacraBneHus o
TUAPOAMHAMUYECKOM MOTPAHUYHOM CJIOE€ MPU TEUYEHHWH MO TpyOaM M KaHalam U
npu oOtexkanuu Ted. CTpykTypa TypOYJEHTHOTO MOTPAHUYHOTO CJIOS; BA3KUH
nojicioi. Pacnpenenenue CKOpOCTEl MO CEYEHHIO MPSAMOM KPYriiol TpyObl mpu
JAMUHAPHOM U TypOyJIEHTHOM T€YEHUSX.

Ilepememenue xkuakocreii. Mcreyenue yepe3 OTBepCTHS M HACAIKH.
Harnerarenu. Pacuer TpyOompoBomoB. Teuenue B TpyOax u KaHamax.
Omnpenenstomuii MONEpPEeyHbId pa3Mep MOTOKA B KaHaJlaX MPOU3BOJIBHON (DOPMBI:
TUAPABINYECKUN PagUyC, SKBHUBAJICHTHBIN JHMAMETP. YPaBHEHUE MOCTOSIHCTBA
pacxofa.

['mapaBauyeckoe CONPOTHUBIICHHE IPU TEYEHUM KUIKOCTEH. PacyeT morepn
Ha TpeHue (ypaBHeHue [lapcu-Belic6axa) B raJkuxX U MIEPOXOBATHIX TPyOax v Ha
MECTHBIE COIPOTUBJICHUS. 3aBUCUMOCTH MEX/y PACXOJO0M M MEPENagoM JaBICHUS
Ha €JMHMIYy JUIMHBI TpyOONpoBOAAa MpH JIaMHHApHOM (ypaBHeHue ['areHa-
[lyazeitnss) u TypOyJeHTHOM TeueHusx. PacdyeT mnoTpeOHOro Hamopa s
NepeMEIICHHMS )KUJIKOCTEN Yyepe3 CUCTEMY TpyOOIIPOBOIOB U alnapaTos.

[lepemenienue XKUAKOCTEH U Ta30B IO TPYOOIIPOBOJIAM U CETSAM € MOMOIIbIO
MAalInH, MOBBIIIAIOIIUX JIaBJICHHUE.

Knaccudukanus mMamvH no NpuHUUIY AEUCTBUS: 00bEMHbIE (ITOPIIHEBLIE,
pPOTAIMOHHBIE U Ap.) U AUHAMUYECKHE (JIOMAaCTHhIE — IIEHTPOOEKHBIE U OCEBHIC,
MallMHbBl TPEHUS W Jp.) HACOCBI M KoMIpeccopsl. llepemerieHne xXuakoctei
Hacocamu. MIX OCHOBHBIE NapaMeTphl: MPOU3BOJIUTEIBLHOCTh, HAIOP, MOIIHOCTH,
K.11.4. Pacuer Hamopa u motpeOisieMoil MOIHOCTH; OJ00p ABUraTedsl K HAcOCy.
OnpeneneHue OOMYCTUMOM BBICOTHI BCAChIBaHUA;, SIBICHME KaBUTALIMM U €O
npenorBpanieHue. CBs3b Haopa, MOIIHOCTH M K.II.J. C MPOU3BOJUTEIBLHOCTBIO
(xapakTepucTuku HacocoB). Pabora HacocoB Ha ceTb uU HUX 10A0OOD;
pEryIMpoBaHUE MPOU3BOAMTENLHOCTU. KommpeccopHble MallMHBI M BaKyyM-
Hacochl. OcoOEHHOCTH paboOThl M MPEUMYIIECTBEHHbIE 00JIACTU TPUMEHEHUS
OCHOBHBIX THIIOB KOMIIPECCOPOB, FA30[yBOK U BEHTUJISITOPOB.

Pa3jesnienune sKMIKUX U ra30BbIX HEOAHOPOAHBIX cucTeM. Kiaccudukanus
KUIKAX U Ta30BbIX T€TEPOTrE€HHBIX CUCTEM: CYCIEH3UHU, IMYJIbCUU, TIEHBI, MbLIH,
TyMmMaHbl. MaTepualibHbIi OalaHC TEPUOAUYECKUX U HENPEPBIBHBIX MPOLIECCOB
pazzeneHusl.

[Ipoueccel oTcTamBaHusT W YCTPOWCTBO OTCTOMHHUKOB. YCTPOMCTBO U
JEUCTBUE IMKIOHOB (MPOCTHIX M OaTapeiHbIX), TUAPOIUKIOHOB, OTCTOMHBIX
HEeHTpUQYT; cenaparopbl s OTACICHUS OPBI3T KUIAKOCTU OT raza. [IpuHIuIbI
OCAKJEHUS NbUIM U TYMAaHOB B JJIEKTPUYECKOM IIOJIE€; YCTPOMCTBO M JIEHCTBHE
MEKTPOPUIBLTPOB.



OunbTpOBaHNWE CYCHEH3UNW M OYMCTKA Ta30B OT Mbule Ha (uiabTpax. Bumsl
(GUIBTPOBAILHBIX  MEpPeropook.  DaxkTopbl,  BIMUSIOUIME HA  CKOPOCTb
¢bunbTpoBanus. DunbTpoBaHWE TMPU TOCTOSHHOM CKOPOCTH (DUIBTPOBAHUS.
Knaccuduxkaius 1 ycTpoiCTBO OCHOBHBIX THIIOB HENPEPHIBHO U MEPUOAMYECKH
paboraronmmx (GuibTpoB. CxeMbl (QUIBTPOBANBHBIX YCTAHOBOK. [IpvHIMIIBI
YCTpOMCTBA U ACUCTBUS (DUIBTpYIOMMX HEeHTpUyr.Mokpass O4HCTKa Ta3oB OT
MBUIEN U TyMaHOB.

JAByx¢a3Hbie CUCTEMBbI: IUIOTHBbIM CJI0M; KUNALIUN CJI0H; Tra3oB3BeCh.
TeueHne yepe3 HEMOJBHKHBIE 3€pHHUCTbIE CJIOU. OCHOBHBIE XapaKTEPUCTHKHU
36pHUCTBIX  CJIOEB: JUCIEPCHOCTb, YAEIbHAs IOBEPXHOCTh, IOPO3HOCTH,
HKBUBAJICHTHBIA JUAMETP KaHAJIOB. Pacyer TruapaBIMYeCKOro COMPOTUBICHUS
cios. ['mapaBinryeckoe CONMPOTUBIEHUE CI0EB HACAIOK IMPOMBIIUIEHHBIX Macco- U
TEIJIOOOMEHHBIX ammapaTtoB. [MIpoJWHAMHKA IICEBIOOKUKEHHBIX (KUIALIUX )
CJIOEB. OCHOBHBIE ~ XapaKTEPUCTHKU  INCEBIOOXKMKEHHOTO  COCTOSIHUS.
['mapaBnuyeckoe conpoTuBiieHHue. Pacuer ckopocTel NCeBA00KKEHHSIN, BEICOTHI
IICEBJIOOKIKEHHOTO ¢0sl. OQHOPOAHOE M HEOJHOPOJHOE IICEBIOOKUKEHUE.
OcoOeHHOCTH  TICEBIOOKMKEHMSI  MOJMIAUCHEPCHBIX  cioeB. [IHeBMO- u
TUAPOTPAHCIIOPT 3€PHUCTBIX TBEPABIX MATEPUAIIOB.

IIpombliieHHbIE CIOCOOBI MOABOAA M OTBOAA TEIVIOTHI B XHMHMYECKOM
annaparype OCHOBHBIE TEIUIOBBIE IIPOLIECCHI B XUMHUYECKOM TEXHOJIOTHM:
HarpeBaHUe M OXJaXJIeHWEe, KOHJEH calus MapoB U UCIapeHue xuakocreil. Pacxon
TEIJIOHOCUTENIEH; TEIIOBOM OallaHC KakK 4YacTHBIM cllydyaid »HEpPreTUYecKoro
OayaHca.

Knaccudukanus crnocoboB moaBOAa W OTBOJA TEIUIOTHL. TpeboBaHus,
NpEeNbABISIEMbIE K TEIUIOHOCUTENISIM, MX CpPABHUTEJbHbIE XapaKTEPUCTUKH U
00J1aCTH NPUMEHEHMUS.

HarpeB BOAsSSHBIM mapoM W Mapamu BBICOKOTEMIIEPATYPHBIX OPTraHUYECKUX
terionocuteneit  (BOT), Bomodt u  BbicokokumsimuMmu xuakoctsmu (BOT,
MUHEpaJIbHBIMA MacliaMH W Jp.); CXE€Mbl yCTaHOBOK. HarpeBaHue TOMOYHBIMHU
razamMy.  PalMOHAJBHOCTH  HHEPrOTEXHOJOTMUECKUX  pelIeHHd  mpodiem
IPOMBIIIJIEHHOTO TEIUIOOOMEHA; HCIOJb30BaHUE TEXHOJIOIMYECKUX MOTOKOB B
KadecTBe TerioHocuTeneit. CriocoOsl 3J1eKTpoodorpeBa.

OTBOA  TEmIOTBI  BOAOW, BO3AYXOM M  HHU3KOTEMIEPATYpPHBIMU
TEIJIOHOCUTENIMU. BOg00OOPOTHBIE IUKIIBI XUMHYECKUX MTPOU3BOACTB.

TennooOMennbie ammapatbl. OCHOBHBIE  THUIBI  TOBEPXHOCTHBIX
TEMJI000MEHHUKOB (TpyOUaThIX, MIACTUHYATHIX, C OPEOPEHHBIMU MOBEPXHOCTAMU
u 7ap.). TennooOMeHHbIE YCTpPOWCTBA XMMHUYECKHX pPEakTOpoB. CMecHTeNbHbIe
(KOHTaKTHBIE) TEMJIOOOMEHHUKH: TPAUPHU, KOHIEHCATOPbI CMEIICHUS, alapaThl
c OapboTaxkeM mapa u Tra3a, C MOTPYXHbIMH ropeiakamu. CpaBHHUTENbHbIE
XapaKTEPUCTUKH, TPUHITUIIBI BHIOOpA 1 TPEUMYIIIECTBEHHBIC 00JIaCTH TPUMEHEHUS
TEMI000MEHHBIX armnaparoB pa3IUYHBIX KOHCTPYKLIUH. TerutoBoi,
TUAPABIMYECKUA W MEXaHWYECKUW pacueThl TETIOOOMEHHBIX — ammaparoB.
[IpoekTHBIN U TOBEPOUHBIA pacyeThl. OCHOBHBIE TEHACHIIMU COBEPIIEHCTBOBAHUS
KOHCTPYKLUH TETNIO0OMEHHHUKOB.



BemapuBanue. Ha3zHaueHue M TEXHMYECKHE METOAbI BhbIMApUBAHUS (IIO]
BaKyyMOM, TpH aTMOCHEPHOM M M30OBITOYHOM JIABJICHHH, BBIMAPUBAHHUE C
Kpucrtayumsanuei). CxeMmbl BBIMAPHBIX ycTaHOBOK. Kilaccudukanus u OCHOBHbIE
KOHCTPYKTHUBHBIEC THUIIBI BBIIAPHBIX amnmapaTtoB. MaTepHalbHbIH MU TEIIOBOU
OaJlaHChl OJTHOKOPITYCHOTO U MHOTOKOPITYCHOT'O BbinapuBaHus. O011as u nojae3Has
pa3HocTH Temrepatyp. ONTUMH3ALKS YHACIIAa KOPITYCOB.

OcHoBbl  Teopuu  maccomepegaur.  DU3HMKO-XMMUYECKHE  OCHOBBI
MacCOOMEHHBIX MPOLIECCOB. PABHOBECHBIE YCIIOBHS U ONPEEICHUE HAINPaBICHUS
nepeHoca Bemectsa u3 ¢assl B ¢azy. [lonsTie o maccomnepenade 1 MaccooTAaue.

KoHLEeHTpaumoHHOE Moje, TPaJueHT KOHLEHTPalUuW, OOIIMA U yAEIbHbII
noToK Macchl. MonekynsapHas nud@dy3us B KHUAKOCTAX, Ta3a (mapax) U TBEPIbIX
tenax. Pacuer xosdduumentoB nuddysun. KoHBEKTHBHBIM MaccomepeHoc.
MogenupoBanre  KOHBEKTHUBHOromMaccooOmena.  Pacuer  xo3dduimenton
MacCOOT/IayM B almaparax pa3jiudHbIX TUIIOB [0 YPABHEHUSIM 1TOJ00US.

Macconepenaua mexay aByms (asamu. Kosdduument maccomnepenaum,
nBuwkymas cuwia. CooTHolleHHME Mexay KoddduuueHTamMu Maccomnepenaud u
MaccoOTIauyHu.

MopaenupoBaHue M pacdeT MacCOOOMEHHBIX IMPOLIECCOB U anmaparoB AJis
CUCTEM C OJJHUM PACHPEIEIAEMbIM KOMIOHEHTOM.

IIpoueccbl MaccooOMeHa B cucTeMax cO CBOOOJAHOM IpaHUIel pa3jaesia
¢a3. Cucrema «raz3 (map) - SKHAKOCTb». PexkrudukaumoHHble U
a0copOuMoOHHBIe YcTaHOBKH. [IpocTas u QpakuuoHHas NeperoHka; neperoHka ¢
neduermanueit. CxeMbl yCTaHOBOK.

Pextudukamus u adbcopOuunsa. OPU3NKO-XUMUYECKHE OCHOBBI U OCOOEHHOCTH
yCIIOBUM TpoBeAeHUs: npoueccoB. CXeMbl YCTaHOBOK JUIsl HENPEPBIBHOW U
NEPUOJINYECKON pPEeKTU(UKAIMM OUHAPHBIX W MHOTOKOMIIOHEHTHBIX CMECEH.
OcoOeHHOCTH YCTpOMCTBa amnmapaToB (HacaJO4HbIX M TapeibyaThiX KOJIOHH) U
BbIOOpa PEXKUMOB HMX PaboThl. OCOOEHHOCTH YCTPOWMCTBA W BapHaHThI PabOTHI
KUTSITHIBHUKOB U 1€(JIETMAaTOPOB.

MopnenupoBaHiue M pacyeT MNPOLECCOB W annaparoB IPU HENPEPHIBHON
pextudukanuu ouHapHbIX cucteM. OCHOBBI YUCIEHHOTO U TpadoaHaTUTHIECKOTO
METO/MOB. MarepuanbHblii OanaHc. YpaBHEHUS JIMHUA HM3MEHEHUS PadOdmMx
KOHIIEHTpaIuil (pabounx JTUHUIN) B KOJOHHAX C HEMPEPHIBHBIM M CTYNEHYATHIM
KOHTakTOM. OrmpeneneHue MUHUMaIbHOTO H paboyero ¢aerMoBOTrO 4YHCHA.
TennmoBo# OanaHC W pacyeT pacxoj/ioB TeIUIOHOcutene. PacdyeT TapenpyaThix U
HACAJ0OYHBIX KOJIOHH.

IIpoueccsl MaccooOMeHa B cHCTeMax C HENOJABUKHON TOBEPXHOCTHIO
pasaena ¢a3. Cucrema «ra3 (map) — teepaoe tejio». CymmibHble YCTAHOBKH.
DNeMEeHThI Maccolepesaud B CUCTeMax ¢ TBeploil ¢azoi. dusnyeckue Moaenu u
MEXaHHU3Mbl MEPEHOCa MAacChl B MOPHUCTBIX TBEPABIX TeENaX M OOTEKAaloUleM HX
notoke. Ancopouus. Pacuer ckopocTu mporecca; ero JUMUTHPYIOIIUE CTaauu U
CIIO0COOBI UHTEHCU(PHUKAIIUYA MaCCOTIEpeIavun.

Metoapl  CYIIKMTBEPABIX MAaTEpHAIIOB: KOHBEKTHWBHAsl, KOHTAKTHas,
crnenuaibHbie. [IpuHIMNNANBHBIE CXEMbl YCTAHOBOK JJIi KOHBEKTUBHOM CYILKH
rOpsSYMM  BO31YyXOM, TOIOYHBIMH M TEXHOJOTMYECKMMHU razamu. llapameTpsl



BJIQYKHOT'O BO3/yXa U UX U3MEHEHHUE B Ipolecce Cymku. OCHOBHbIE KOHCTPYKLIUU
KOHBEKTHBHBIX W KOHTAKTHBIX CYIIWJIOK [Ji CYIIKM IOTYYHBIX, KYCKOBBIX U
CBIIMYYHX, MACTOOOpPA3HBIX MATEPHAIOB, ISl TOJYYEHHS CBHIMTYYUX MPOIYKTOB
HEIMOCPEACTBEHHO u3 pactBopoB.Cymika nH(}paKkpacHbIMU JTy4aMHu
(pamuanuoHHas), TOKAMU BBICOKOW YacTOThI, CyOIMMaIuel; OCHOBHBIE MPUHIIUIIBI
YCTPOMCTBA COOTBETCTBYIOIIUX allapaToB.

Mukiauyeckne mnpouecchl MNpeodpa3oBaHusl TeEIVIOTY B padory.
TennocunoBele YCTaHOBKHM: UMKJbl TOPUIHEBBIX JIBUTaTelel BHYTPEHHETO
cropanusa (Otro, [uzens, Tpunkiepa); ra3oTypOMHHBIX M MapOCHIIOBBIX
YCTaHOBOK (UMKJI PeHKMHA, Mmapora3oBasi YCTaHOBKA). XOJIOAWIbHBIE MalIMHBI
(Bo3nymIHas1, mapokoMmpeccopHasi). TemnoBsie Hacochl. OCHOBHBIE JOMYIIECHUS U
IPUHLIMIIBI pacueTa; U300pakeHne IHMKIOB B paboyeil W TEemIoBOW AMarpaMmax.
AHanu3 rpynn BBICOKOTEMIIEPATYPHBIX TEIJIOBBIIEISFOIINX U
TEIJIOUCIIOB3YIOIINX YCTAHOBOK.

OCHOBBI TEPpMOAMHAMHMKH HEPaBHOBECHBIX MpoueccoB. OCHOBHOE
YpaBHEHHE  TEPMOJMHAMHMKM  HEpPaBHOBECHBIX  IpoleccoB.  [nobambHOE
IPOU3BOJCTBO 3HTPOIUHU, CTENEHb MPEBPALLEHUS pabodyero BellecTBa, BpeMsl U
JBIKYIIME  CUJBI  IIpolecca.  DJIEMEHTbl  TEPMOJMHAMMKH  CJIOXKHBIX
uepapxuueckux  cucreM (['magpimeB). MexaHusmbl — Hepenayd  Terwia:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ydeHHE. VIX CpaBHUTEIBHBINA aHAIINU3.
CoBpemeHHOe cOCTOsIHHe W T1polJieMbl HedrenepepadoTku. TenneHnus
pa3BUTHS OTEYECTBEHHOM W MHUPOBOW NEpepadOTKH YIJIEBOJOPOJAOB. MupoBas
HPKOHOMMKA M 3HaYEHUE FOPIOYMX MCKOIMAEeMbIX. YTiayOiaeHHas nepepaboTka HeQpTu
u ra3za. CocTosAHME M TEHACHUMN Pa3BUTUS MHPOBOW TOIUIMBHO-3HEPTE€TUYECKOU
CUCTEMBI; COCTOSIHHE M MEPCHEKTUBBI MPOU3BOJCTBA U MPUMEHEHUS YIIIEPOIHBIX
MaTepuayoB; MPUPOJHBIE JHEPrOHOCUTEIM KaK OCHOBHOE ChIpbE IS
MPOU3BOJICTBA XMMHUYECKUX TMPOAYKTOB. XapaKTepUCTHKa M KiaccudUKaIms
HedTenepepadbaThIBAIOIINX 3aBOOB.

Knaccupuxkauusa u TOBapHasi XapaKTepHMCTHKA He(TenpoaAyKTOB.
MoTopHble TOIUIMBA, SHEPTETUYECKUE TOIJIMBA, HEPTIHBIE Macia, YIIepoaHble U
BSOKYILIME Macia, He(TEeXMMHUYECKOE ChIpbe, HEPTENPOIYKThl CIEHUATBHOIO
HazHaueHus.IlogroroBka Hedptr B Mectax mo0brum. OOecconuBaHue HePTH U
MOJITOTOBKA €€ K TPAaHCIIOPTUPOBKE

Texnosorus nepepadorku razos. CoctaB NpUPOIHBIX U MONMYTHBIX T'a30B,
ra3oB NepepadOTKU rOPrOYMX UCKOMAEMbIX, CMOJIBI U JIp. CIocOObl MOATOTOBKH U
OUYMCTKH Ta30B; MPOU3BOJCTBO CEpPhl W Jp. TOBAapHOW MNPOAYKIMU U3 Ta3o0B.
MeTtonb! pazzenieHus yrieBoJOPOAHBIX Ta30B, UX XapaKTEPUCTHKA.

CocrtaB u CBOWCTBA TMPHUPOAHOrO0 Tra30KOHAeHcaTa. TexHoIorus
nepepapadOoTKH JIETKUX YIIJIEBOJOPOJOB ra3okoHAeHcaTa. OUnucTKa OT COeIMHEHUN
cepbl. OCOOCHHOCTH TEXHOJIOTHH MPOU3BOICTBA OEH3MHOB U3 ra30KOHICHCATA.

Ouncrka HedTH Ha HedTemepepadaTbhIBawIIeM 3aBoJe. YCTaHOBKA
aJeKTpoobecconmBanus U 00e3BoxkuBaHus HehTu. YcranoBka DJIOY-ABT-6.
brmoku: armocdepHsIii, BakyymHBIM U crabunm3anuu HedTtH. BakyymHas
IEpEroHKa Ma3yTa. BapuaHThl NEPEroOHKM Ma3yTa B 3aBUCUMOCTH OT Ha3HAYEHUS
MOJy4aeMOT0 MPOAYKTa. YCTPONCTBO M MPHUHIMUN PabOThI 3JIEKTPOIAETUIPATOPA.



[TapameTpsl Tmpoliecca ¥ COBPEMEHHBIE YCTAHOBKH TMOATOTOBKHM HEPTH K
nepepadorke.lenapadhunuzanus HedTu. CriocoObl BbIAeaeHUsT napaduHOB U HUX
Ha3HaueHue. TUMbl MPOMBIIUICHHBIX YCTAaHOBOK ()paKIMOHUPOBaHUS HETH.
ATMochepHas 1 BakyyMHas MeperoHku HeTu.

TexHoJIOrMA NPOM3BOACTBA CMAa304YHBIX MaceJd. OKCTPaKIHMOHHBIC
npoiecchl ouucTku Macenl. Jleacanbruzanuss npornaHoMm. [IpuHnunuanbHbIe
TEXHOJIOTUYECKHE CXEMBbI Ipoliecca IMpornaHoBonaeachanpbTuzanuu. Perenepanus
pactBoputessi. CeleKTUBHAS OYHCTKA Macell.

TexHonorus aenapapuHU3aMUPAPHUHATOB KPUCTAJIN3ALUEN.
[IpyHMnuanbHas cxXemMa YCTaHOBKM JABYXCTYNEHYATOM JenapapuHU3alUd B
pacTBOpe KeToH-ToiyoJ. lleonmwTHas, kapObamMumaHass W MHUKPOOHOIOTHYECKAS
nenapadunnzanug. KucinotHas u ancopOIuoHHas OYUCTKA Macell.

XuMHYeCKasi TEeXHOJIOTMS TePMHYEeCKHX MPOLecCcOB IMepepadoTKu
HeQTAHOrO ChIPHA.ChIpbE TEPMOAECTPYKTUBHBIX IPOLECCOB. TexXHOJIOrus
COBPEMEHHBIX TEPMHUYECKHX IPOLECCOB MepepabOTKM HEPTSIHOIO  CHIPBS.
TepMuyeckuil KpEeKUHI IUCTHIUITHOTO ChIpbsi. BHCOPEKMHI TSHKENIOro ChIPhS.
VYcnoBUA U TEXHONOTUS 3aMEIJIEHHOTO KOKCOBAHMS.

TexHoJIOrMs KATAJIMTHYECKOH NepepadoTKH YIJIEBOJOPOJIHOIO ChIPbS.
['ereponutnueckue mnpoueccel HedrenepepadoTku. KaramuTuueckuil KpeKuHT.
Ceippe  KaTasiuTHYecKoro  KpekusHra.  Karamuzaropsl.  TexHosiormueckue
napaMeTpbl. Tunsl peakTopoB. KauecTBO MpOAYKTOB KpEeKUHTa. TeXHOIOrnuecKas
CXeMa YCTaHOBKHM KaTaJUTUYECKOTO KPEKHHIA C MPSAMOTOYHBIM JU(PT-PEAKTOPOM.
BBICOKOOKTaHOBBIE KOMIIOHEHTHI MOTOPHBIX TOIUIMB M3 T'a30B KaTAIUTUYECKOIO
KpekuHra.lI[pombllieHHbIE TpOLEcChl 00JIaropaXMBaHusT HEMTAHBIX OCTATKOB.
['mapoouyncTka yraeBogopoAHbIX (Ppakuuil HeTH.

I'omosurnueckune MPOLECcChI HedTenepepadboOTKH. [TapoBas
KaTaJIMTUYeCKass KOHBepcHs yrieBonoponoB. IIpouecc Knayca. IIpousBoactsa
BOJIOPO/ia MAPOKUCIOPOAHOM Ta3u(uKaueil TBepAbIX HEPTIHBIX OCTATKOB.

TexHoJsi0rus THAPOKATAIMTHYECKHX  MNPOLECCOB  IepepadloTKu
HedTsiHOrO cbipbs. Kiaccudukanys HazHaueHHE M 3HAYEHUE KATaJTUTHUECKHUX
nporeccoB. Katanutuueckuitpugopmunr yriaeBogopoaoB. Ceipbe. KaTanuzaropbl
u mnapamerpel pudopmunra. [IpoMbllyieHHbIE  YCTAaHOBKM — pU(POPMUHTA.
[Tnatdopmunr, peanitopMunr, OuGopMuHT, 11€0HOPMUHT, U30CETEKTOHOPMUHT.

KaraauTnueckas wu3omepusanusi yriaeBoaopoaoB. Karamuzatopel u
napamMeTpbl Ipolecca HW30MEpU3alMHU. YCTaHOBKAa M30MEpHU3allMU IEHTaH-
rekcaHoBoil ¢pakuuu OeH3nHOBa. KaTanuTHUeCKUil TUIPOKPEKUHT HEPTIHOTO
ceipbs. KaranmzaTtopbl M OCHOBHBIE MapaMeTphbl MPOLIECCOB THUIPOKPEKUHTA.

['uppokpekuHr  OeH3WHOBBIX  (ppakiuil.  CeNeKTHBHBIM  THAPOKPEKUHT.
['unponeapomaTu3zanys KEpOCUHOBBIX (PpaKIIHii.
I'mppokpekuHr. Jlerkun TUIPOKPEKUHT BaKyyMHOI'O ra3ous.

[MAPOKPEKUHT BaKyyMHOrO0  JUCTWIATA. [ UIPOKPEKUHT  BBICOKOBSI3KOTO
MacJITHOTO U OCTAaTOYHOTO CHIPBSI.

TexHosorusas mnepepadOTKM TBePAbIX TOPHYHUX MCKONMAEMbIX U
MPOU3BOJICTBO YIJIEPOJAHBIX MartepuasioB. KOKCbI Ha OCHOBE TBEPABIX TOPIOUYUX
uckonaeMbix.  KpaTkas ~ xapakTepucThka  MpOLECCOB  KOKCOBaHUA U



MoJyKoKcoBaHus. Mcmnosib3yemMoe ChIpb€ U €ro MOJArOTOBKA: TPOXOUYEHHE YTJIEH,
npobnenue, mnopoaordopka. OoOoramieHue yriaed (QIOTaIMOHHBIM — METOIOM.
Oo6e3BoxuBanue yried. Cyxoe oOoraiieHue yried. YCTaHOBKH MHPOJIH3A
He(TAHOTO ChIphA. [I[pON3BOJICTBO TEXHUYECKOTO yIiiepoia U HEQTIAHBIX OUTYMOB.
TepMOKOHTAKTHOE KOKCOBAHUE.

OCHOBBI TEXHOJIOTMH TMPOLECCOB MOJYKOKCOBAHUA W KOKCOBAHMS.
Beixog u CBOWCTBa MNPOAYKTOB MOJYKOKCOBaHHWS M KOKCOBaHWs. BimsHue
TEeMIEpaTypbl U CKOPOCTU HarpeBa. Poiib naBneHus. Biusinue pasMepoB KyCKOB Ha
BBIXOJ] MPOAYKTOB. CmocoObl TOMYKOKCOBaHHUS W KOKcOBaHWs. KoHCTpyKIuu
Meyel: HEMOJBIXKHBIE C BHEIIHUM OOOTPEBOM, BpalllalOIMECs] C BHEIIHUM
000TpeBOM, C TIEpEMEIIUBAHIEM TOILTMBA U BHYTPEHHUM O00OTPEBOM.

KoxcoBanue KaMeHHOr0 yIJifl B TOPU3OHTAJIbHBIX KaMEPHBIX Mevax. Y TN
s KoKcoBaHusi. [Ipoiiecchl, mpoTekaromue npu KokcoBaHUU. OOCTyKMBaHHE
KOKCOBBIX Ieueil. 3arpy3ka MIUXThl M BblJada KOKCOBOTO mupora. TylieHue u
copTupoBka kokca. ['paduk paboTsl MammH. @OpMOBaHHBIN KOKC.

Hedranoii koke. Krnaccudpukamuss HePTIHBIX KOKCOB. (OCHOBHBIE
HaIpaBJCHUS] HCIIOJIb30BAaHUSI HEPTIHBIX KOKCOB. [loAroroBka ChIpbs s
npoiieccoB  KokcoBaHusi. CTpykTypa KOMIIOHEHTOB HE(TSHBIX OCTaTKOB.
PerynupoBanue kauecTBa HEPTSIHBIX OCTATKOB. Pa3inuHbie CriocOObl KOKCOBAHUSI.
JlecTpyKTUBHBIE U3MEHEHHUSI HEPTSIHBIX OCTATKOB B IIpoliecce Harpea. MexaHusm
U KHWHETHKA TMPOLECCOB KOKCOBaHMS. [IpOMBINICHHBIE YCTAaHOBKHM KOKCOBAHUS
HeTsAHBIX ocTaTKoOB. HemnpepwiBHBIE crOcoObl KokcoBaHus. [lomyHenmpepbiBHOE
KOKCOBaHME B HeoOorpeBaemMbiXx kamepax. KoMmOuHHMpOBaHUE MPOIECCOB
KOKCOBaHMsI C JIPyTUMHU Tpolreccamu HedrenepepadboTku. CpaBHEHHUE Pa3IUUYHbIX
Crioco00B KOKCOBaHUSI HEPTSIHBIX OCTATKOB.

IpyHUMOBI yJABJIUBAHUA JIETYy4HX HNPOAYKTOB, O0pa3yOIIMXCS MpU
KokcoBaHMM yried. CocTtaB JeTydynx MNpOoAYKTOB. OXJaxAeHUE Mapora3zoBou
CMECH. VYIJaBIMBaHUE aMMUaKa H MHPUIUHOBBIX OCHOBaHUU. OcoOEHHOCTH
noinydeHus: ¢ochara aMMOHMS TpU YJIABIMBAHUU aMMHaka. AMMHAK WU
aMMuayHas Boja. V3BieueHwe cepocoiepkKalluxX COCAUHECHUHN. YIIaBIMBAHUE
ChIpOTO O€H30Ja U Ta3oBoro OeH3uHa. CMoma. Y CcoBEpIIEHCTBOBAaHUE MPOIIECCOB
ynapnuBaHus. [lepepaboTka XUMHUYECKUX TPOIYKTOB KOKCOBaHUsA yriei. Obmue
NPUHIMIBL  TIepepaboTKu  chiporo Oenzona. [lepepaboTka razoBoro OeH3WHA.
OpakIMOHUPOBAHUE CMOJ W TEXHOJIOTHS  MEepepabOTKU  BBICOKO- U
HU3KOTEMIIEPATYPHbIX CMOJ.OCHOBHBIE XapaKTePUCTUKU Tazu(UKaIMu TBEPAbIX
roprounx Huckornaembix. CocTaB Ta30B M WX OYHUCTKA. TEXHOJIOTHS MOJy4YCHUS
CUHTETUYECKUX  JKMJKUX TOIUIUB THUJIPOTCHHU3ALMEH  TBEPABIX TOPIOYUX
uckornaeMbiX. OCHOBHBIE 3aKOHOMEPHOCTH THJIPOTCHU3AIMOHHBIX IPOIIECCOB.
Cunre3 ®Oumepa-Tponma. TexHonornueckoe opopmienne cunteza u3 CO u Ho.
Turnbl TpoMbIIITIEHHBIX peakTopoB. KatanuzaTopsl. CHHTE3 METaHOJIA.

Buabl caxxm u cnoco0bl ee Mpou3BOACTBA. TeopeTnueckue OCHOBBI
mporecca caxkeoOpaszoBanus. ['operune u miams. I[Iporecchl 006pa3oBaHUs CaXH.
[TpomykTh! iporieccoB caxxeobpazoBanwusi. CeIpbe I MPOU3BOACTBA caxu. O01me
CBEJICHHS] 0 XUMHUUYECKOM COCTaBE XKHUJKOTO ChIPhs JI IPOU3BOJCTBA caxu. ['a3bl,



IPUMEHSEMBIE B POU3BOJICTBE CaKU. TBEPAbIE TOPIOYME HCKOMAEMBbIE KaK ChIPbE
JUTSL TIOJTyYEHUS CaXKU.

Ileunoii merox moJryueHusi ca:ku. Pacder mpouecca caxeoOpa3oBaHHUS.

BapuraHTbI nosrydeHHs TEXHUYECKOro yriepoaa. OCHOBHBIE TapaMeTphl IIpolecca
ca)keoOpa3oBaHUS B  peakTopax pa3ludHblX KOHCTpykuuil. Ilomydyenue
(dopcyHOUHON M JaMImoBoM cax. OXJaxJIeHue U YBIAKHEHHUE CaKe-Ta30BOU
cmecu. CriocoObl TOJMYYEHHUS CaXXKU M3BJICUEHUEM YyIJepoja W3 IUIAMEHHM Ha
XOJOJHYIO MOBEPXHOCTh. [loyueHne kananbHOUW Ta3zoBou caxu. [lomyuenue
AHTPALICHOBOM CaXU.
[lomyyeHne TEXHUYECKOTO YIJEepoJa TEPMUYECKHM pPa3jOKEHHUEM ChIpbi B
OTCYTCTBUM BO31yxa. [lonmyuenne tepmuyeckon u anetwieHoBou cax. [lomydenune
CaXM W3 TBEPABIX TIOPIOYMX HCKOMAEMbIX METOJOM 'TEILIOBOro yzaapa'.
VYnaBnuBaHueE caXu U3 caxke-razoBoi cMecu. O6padoTKa caxu.

Texnosiorus yriaerpagurosbix marepuanoB (YI'M). CpoiictBa yriepoaa
U CTpyKTypa yrierpapuToBbix MaTepuanoB. Cxema mnpousBoictBa YI'M.
OOpaboTka  YIJIEpOAUCTBIX  MaTepUaloB, CMEIIMBAHUE CO  CBS3YIOUIUM
MaTepuajoM, MpeccoBaHHe, OOXKHUI, TrpapuTHpoBaHHe. TeXHONIOrMH OOXKHUTa
yriaerpauToBbIX MaTepuaiaoB. MeXxaHu3M M TEXHOJOrHs Ipoliecca rpapuTanum.
CaoiicTBa u npuMmeHenue YI'M.

Kanaccuduxanms yriepoansix BoJOKOH. TpeOoBaHuUs, NPEAbIBIsSIEMbIE K
YIIEpPOIHbIM BOJIOKHaM. IlomydeHue yriepoAHbIX BOJIOKOH M3 BHUCKO3HBIX
BOJIOKOH. McxoaHoe cblppe W TpeOOBaHUS MPEABSBISIEMbIE K  HEMY.
3aKOHOMEPHOCTH  KapOOHM3alMu M rpaduTU3alMd  BUCKO3HBIX  BOJIOKOH.
[Tomy4yeHue yraepoIHbIX BOJIOKOH M3 MOJUAKPUIIOHUTPHUIA. Y TJIEPOIHbIE BOJOKHA
Ha ocHoBe mniekoB. [lomyuenune mneka u3 HepTu. [lonmydeHue HM3OTPOMHOTO
KaMEHHOYTOJIbHOTO Tieka. CTpoeHue U CBOMCTBA U30TPOIHBIX MEKOB. Me3oda3Hbii
nek. dopmMoBaHHE BOJIOKOH H3 IMEKOB. TepMooOpaboTKa MEKOBBIX BOJIOKOH:
OKHCIIEHHE,  BBICOKOTeMIepaTypHass  oOpaborka. [lomydyeHue  KOpPOTKHX
YIIAEPOAHBIX BOJIOKOH U3 *KHJIKOIO U Ta3000pa3HOTO YIJIEPOICOAEPIKALLETO ChIPhSI.

IIporpamMmma yTBepKIeHa YYeHbIM COBETOM MHCTUTYyTa XMMHUM U COTJIACOBaHA C

OTtaenoM mo OpraHu3aliuu NpHeMa Ha OCHOBHBIE 0Opa30BaTEIbHBIC MPOTPAMMBI
Ccry

HavanbHuk oTnena no opraHusanyu nprueMa

Ha OCHOBHbIE 00pa30BaTebHbIE IPOTPAMMBI,

OTBETCTBEHHBIN cekpeTapb LleHTpanbHOMn ‘
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