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IHosicHuTeNLHAA 3aNIUCKA

BerynurtenbHoe ucnbITaHMe «XHUMHYECKass TEXHOJOTHS) HAMPABICHO HA
BBISIBJICHUE CTETEHH TOTOBHOCTH AOUTYPHUEHTOB K OCBOEHHUIO MAarucTepcKon
nporpaMmbl  «XHMMHYECKass TEXHOJOTHsS TPUPOAHBIX HHEPrOHOCUTENIEH U
VIJIEPOJIHBIX MaTepualioBy» HampabieHusa noarotoBku 18.04.01 «Xumuueckas
TEXHOJOTHs». B X0/l BCTYNUTENBHOTO HCIBITAHUS OLIEHUBAIOTCS 000OIIEHHBIC
3HaHMST M yMeHHs 1o aucuuiuinHaMm Hanpasienus 18.04.01 «Xumuueckas
TEXHOJIOTHSD; BBISIBJISIETCS CTEIIEHb CPOPMHUPOBAHHOCTH KOMITETEHLIMIA, 3HAYMMBIX
JUISL YCTICTIIHOTO OOYYEHHs B MATUCTPAType MO0 COOTBETCTBYIOIIEMY HAIpPaBICHUIO.

BerynurensHoe ucnibiTaHne TPOBOAUTCA B (hopMe cobeceI0BaHMs.

Conepsxkanue nporpaMmmbl

OcHOBHBIE MPOLECCHl XUMHYECKOH TEXHOJOTHM M UX KJIaccupukanus.
Mertoasl aHa/IM3a NMPOLECCOB NMEPEHOCA KOJIHYECTBA NBHKEHHS, TEIIOTHI H
macchl. HenpepblBHbIE W TEPUOAMYECKHE TMPOLECCHI; HUX XAPAKTEPUCTUKU U
0o0JaCTH  palMOHAIBHOTO TMPUMEHEHUS B XHUMHUYECKOW IPOMBIIICHHOCTH.
CrannoHapHbI€ U HECTAllMOHAPHBIE ITPOLIECCHI.

MeTonbl uccienoBaHus MPOIECCOB U aNlapaToB XUMUYECKON TEXHOJIOTHUU.
CHUCTEeMHBIN TOAXO0/ K U3YUYCHHUIO U CO3/IAHUIO HOBBIX ITPOLIECCOB U almnapaToB.

OCHOBHBIE TPUHIUIIBI COCTABJICHHUS MATEMATHYECKUX ONMHMCAHMM, aHAIN3a U
pacyera MpoIECCOB U aINapaToB.

Meron nmono0usi U aHaiM3a pa3MEPHOCTEN; UX NMPUMEHEHUE MPHU MOCTAHOBKE
ONMBITOB HAa MOJENbHBIX CHCTEMaX M YCTaHOBKax, o0OpaboTke U 0000IIeHHH
IKCIIEPUMEHTAILHBIX JaHHBIX. DU3NYECKUN CMBICT Oe3pa3MEepHBIX 00O0OIICHHBIX
NEPEMEHHBIX - KpuTepues nogodusi. CoueraHne MaTeMaTHUECKOro U (PU3NIECKOro
MOJICTIUPOBAHUS JJIS PEIICHUS] XUMHUKO-TEXHOJIOTHYECKUX 3a/1a4.

AHAJIM3 OCHOBHBIX IIPOLECCOB B OTKPBITBIX CHCTEMAX. 3aKOHBI
TEPMOJUHAMUKHU JIJII OTKPBITHIX cucTeM. OCHOBHBIE ypaBHEHHUS TEPMOJIMHAMHUKU
ra3oBoro mnortoka. Pacnonaraemas pabGoTa mnoToka. AngumabaTHOe HCTEUYEHHE,
KPUTHUYECKAasT CKOPOCTh M MaKCHMAaJIbHBIM pacxoa wuuaeanpHoro rasza. Cormuio.
KomMOunupoBanHoe comino JlaBans. [lpoccenbHbiii 3ddexT. IxkekTophl. Turbl
IMPOMBIIIUIEHHBIX KoMmpeccopoB. Paboumii mpoiiecc Ha€aabHOr0 MOPIIHEBOTO
KOMIIpeccopa W H300pakeHHEe €ro B TEIUIOBOM W pabodeil auarpammax.
Omnpenenenue noTpedasieMON MOLTHOCTH U K.I.J. KoMmnpeccopa. KOHCTpyKTHBHBIE
CXEMBbI ra30TypOMHHBIX YCTAHOBOK M PEaKTUBHBIX ABUTaTenei. CTyneHu TypOuHBI
u KoMmIpeccopa. L{uknuueckue npoieccsl mpeoOpazoBaHus TEIJIOTH B paboTy.

OcHoBbl ruapaBauku. ['uapocrarnka u ruapoaunHamuka. [IpeacraBsienue o
KUIKOCTAX KaK O CIUIOIIHBIX cpenax. [leficTBue B HUX CHJ TSKECTH, CHII
JABJICHUS, BA3KUX CHJI, CWJIbI MeX(a3Horo HaTsokeHus. [loHstue o0 uaeanbHOU
KUAKOCTU. HbIOTOHOBCKHE Y HEHBIOTOHOBCKUE KUJIKOCTH.

I'mnpocraruka.  JluddepennmanbHoe  ypaBHEHHWE  paBHOBECHUS U
pacrpeqielieHue J1aBJeHUsl B MOKOAIUXCS cpeaax. IIpakThueckue MNpuiioxeHus



OCHOBHOI'O YPaBHEHUS TMAPOCTATHKM (3akoHa [lackais).

YpaBHenue bepHyuy s HACTbHOU U U1 PEATBHON KUJIKOCTEN C Y4ETOM
MOABOAA MEXaHMYECKON dHEpruu u3BHE. [IpakTHUecKHre MPUIIOKEHUS YPABHEHUS
bepnysu.

['unponuHaMuyeckue peKUMbl TEUEHUS - JIAMUHAPHBIA U TypOYJIEHTHBIM.
Kpurepnii PeliHonbpaca U €ro KpUTUYECKUE 3HAUYCHUS. MeXaHU3Mbl JIAMUHAPHOTO
U TypOyJaeHTHOTO TeueHuil. (OCHOBHBIE XapaKTEPUCTUKH TYpOYJIEHTHOCTH.
[TynbcanrioHHbIE " OCpPEIHEHHBIE BO BPEMEHU COCTaBIIAIOIINE
(kBazucTalMoHapHas Mofenb TypOylneHTHoro motoka). [IpeacraBneHuss o
TUAPOAMHAMUYECKOM MOTPAHMYHOM CJIOE€ MPU TEUYEHHWH MO TpyOaM M KaHalam U
npu oOtexkanuu Teda. CTpykrypa TypOYJEHTHOTO MOTPAHHUYHOTO CJIOS; BA3KUMN
nojicioi. Pacnpenenenue CKOpoOCTEd MO CEYEHMIO MPSMOM Kpyrioil TpyObl mpu
JAMUHAPHOM U TypOyJIEHTHOM T€YEHUSIX.

IIepememienue kuakocrend. McreueHne 4yepe3 OTBEPCTHSI U HACAAKH.
Harnerarenu. Pacuer TpyOompoBomoB. Teuenue B TpyOax u KaHamax.
Onpenensonuii MonepeyHbld pa3Mep MOTOKa B KaHajaxX MPOU3BOJBbHONU (OPMBI:
TUAPABINYECKAN PAgUuyC, SKBUBAJICHTHBIM JIUaMETp. YPaBHEHHE IOCTOSHCTBA
pacxoja.

['mapaBnryeckoe CONPOTUBIIEHUE MIPU TEUYEHUU KUAKOCTE. PacueT norephb
Ha TpeHue (ypaBHeHue [lapcu-Belic6axa) B raJkuxX U MIEPOXOBATHIX TPyOax v Ha
MECTHBIE CONMPOTUBICHUS. 3aBUCUMOCTH MEXAY PACX0J0M U NepenagoM JaBIeHUs
Ha EAMHMIYy JUIMHBI TpyOONpoBOAAa MpH JIaMHHApHOM (ypaBHeHue ['areHa-
[lyazeitnsg) u TypOyJeHTHOM TedyeHusax. PacdyeTr mnoTpeOHOro Hamopa s
NepeMEIICHHMS )KUJIKOCTEN Yyepe3 CUCTEMY TpyOOIIPOBOIOB U anmnapaTos.

[lepemenienue XKUAKOCTEH U Ta30B MO TPYOOIPOBOAAM U CETSM € MOMOIIBIO
MaIIiH, MOBBIIAIOIINX JIaBJICHUE.

Knaccuduxkaiysa mMamvH mo NpUHIUIY AEUCTBUS: 00beMHbBIE (TTOPIITHEBHIE,
pPOTAIMOHHBIE U Ap.) U AUHAMUYECKHE (JIOMAaCTHhIE — IIEHTPOOEKHBIE U OCEBBIC,
MallliHbl TPEHUS U Jp.) HACOChl U KoMIpeccopbl. llepeMeleHne KuIKocTeu
HacocamH. MIX OCHOBHBIE MapaMeTpbl: MPOU3BOAUTEILHOCTh, HAMOP, MOIIHOCTb,
K.1.4. Pacuer Hamopa u motpeOiasieMoil MOIIHOCTH; OJ00p ABUraTeisl K HAacoCy.
OnpeneneHue OOMYCTUMOM BBICOTHI BCAChIBaHUA;, SIBICHUE KaBUTALIMM U €O
npenorBpanieHue. CBs3b Haropa, MOIIHOCTH U K.ILJ. C IPOU3BOJHUTEIBHOCTBIO
(xapakTepucTuku HacocoB). Pabora HacocoB Ha ceTb U HUX 10AOOD;
pEryIMpoBaHUE MPOU3BOAMTENLHOCTU. KommpeccopHble MallMHBI M BaKyyM-
Hacochl. OcoOEHHOCTH paboOThl M MPEUMYIIECTBEHHbIE 00JIACTU TPUMEHEHUS
OCHOBHBIX THIIOB KOMIIPECCOPOB, Fa30{yBOK U BEHTUJISITOPOB.

Pa3jesnenune skMIKUX U ra30BbIX HEOAHOPOAHBIX cucTeM. Kiaccudukanus
JKUJIKUX U Ta30BBIX T'€TEPOTCHHBIX CUCTEM: CYCIICH3UM, dMYJIbCUHU, TICHBI, MBI,
TyMmMaHbl. MaTepuaibHbIli OalaHC TEPUOAUYECKUX U HEMPEPBIBHBIX MPOIIECCOB
pazzeneHusl.

[Ipoueccel oTCcTamBaHusT W YCTPOWCTBO OTCTOMHHUKOB. YCTPOWCTBO U
JIEUCTBUE IMKIOHOB (MPOCTHIX M OaTapeiHbIX), TUAPOIUKIOHOB, OTCTONHBIX
HEeHTpUQYT; cenaparopbl s OTACICHUS OPBI3T KUIAKOCTU OT raza. [IpuHIuIbI



OCKJEHUS NbUIM U TYMAaHOB B 3JIEKTPHUYECKOM II0JI€; YCTPOMCTBO U JIEUCTBHE
ANEKTPOPUIBLTPOB.

OuIbTpoBaHUE CYCIIEH3UN M OYMCTKA ra3oB OT Mblield Ha (QuibTpax. Bumbl
GUIBTPOBAILHBIX  MEpPeropojiok.  MaxkTopbl,  BIMUSIONIME HAa  CKOPOCTh
¢bunbTpoBanus. DunbTpoBaHME TMPU TOCTOSHHOM CKOPOCTH (DUIBLTPOBAHUS.
Knaccudukanus v ycTpoiiCTBO OCHOBHBIX THIIOB HENPEPHIBHO U MEPUOTUUYECKU
paborarommx GuibTpoB. CxeMbl (PUIBTPOBANBHBIX YCTAHOBOK. [IpHHIMIIBI
yCcTpoiicTBa U jAeicTBUA (GuinpTpyrommx HeHTpudyr.Mokpas O4HCTKa ra3oB OT
IIBUIEN U TYMaHOB.

JAByx¢a3Hbie CUCTEMBbI: IUIOTHBbIM CJIOM; KUNALIUN CJI0H; Tra3oB3BeCh.
TeueHne uepe3 HEMOJBHKHBIE 3€pHUCTbIE CIOU. (OCHOBHBIE XapaKTEPUCTUKU
3€pHUCTBIX  CJIOEB: JUCIEPCHOCTb, YAEIbHAs MOBEPXHOCTh, IOPO3HOCTH,
HKBUBAJICHTHBIA AUAMETP KaHAJIOB. PacyeTr TuapaBIMYECKOro COMPOTUBICHUS
cnos. ['mapaBiryeckoe COMPOTUBIICHUE CIOEB HACAJOK MPOMBIIIJIEHHBIX MACCO- U
TEIJIOOOMEHHBIX ammaparoB. [HWapoAMHAMHUKA TICEBAOOKIKEHHBIX (KUTIAIINX )
CJIOEB. OCHOBHBIE ~ XapaKTEPUCTHKU  TNCEBIOOXKMKEHHOTO  COCTOSIHUS.
['mapaBnudeckoe conpoTuBiieHHe. PacueTr cKkopocTel NCeBA00KKEHHSIN, BEICOTHI
IICEBJIOOKMKEHHOTO c0sl. OOHOPOAHOE M HEOJHOPOJHOE IICEBIOOKUKEHUE.
OcoOeHHOCTH  TICEBIOOKMKEHHUS  IMOJUIUCHEPCHBIX  ciioeB. [lHeBMO- u
TUAPOTPAHCIIOPT 3€PHUCTBIX TBEPABIX MATEPUAIIOB.

IIpombliieHHbIEe €NOCO0OBI MOABOAA W OTBOAA TEIJIOTHI B XHMHYECKOM
annaparype OCHOBHBIE TEIJIOBBIE IIPOLIECCHI B XUMHUYECKOM TEXHOJIOTHU:
HarpeBaHUe U OXJIAXJICHHUE, KOHJIEHCAlUs MapoB U UCIIapeHue )Xuakocren. Pacxon
TEIJIOHOCUTENIEH; TEIIOBOM OallaHC KakK 4YacTHBIM cllydyaid »HEpPreTHYecKoro
OayaHca.

Knaccudukanus crnocoboB moaBOAa W OTBOJAa TEIUIOTHL. TpeboBaHus,
NPEABABIAEMbIE K TEIUIOHOCUTENSIM, WX CpPAaBHUTEIbHBIE XapaKTEPUCTUKH U
00J1aCTH IPUMEHEHHUS.

HarpeB BOAsSIHBIM MapoM U MapamMy BBICOKOTEMIIEPATYPHBIX OPTraHUYECKUX
teronocuteneit (BOT), Bomodt u  BbicokokumsimuMmu xuakoctsmu  (BOT,
MUHEpaJIbHBIMA MacliaMH U Jp.); CXE€Mbl yCTaHOBOK. HarpeBaHue TOMOYHBIMHU
razamMy. PalMOHAJIBHOCTH  HHEPrOTEXHOJOTMYECKHX  pelIeHHd  mpobiieM
IPOMBIIIJIEHHOTO TEIUIOOOMEHA; HMCIOJb30BaHUE TEXHOJIOTMYECKUX IOTOKOB B
KadecTBe TerioHocuTeneil. CnocoOsl 3JeKTpoodorpena.

OTBOA  TEmIOTHI  BOAOW, BO3AYXOM UM  HHU3KOTEMIEPATypPHBIMU
TEIJIOHOCUTENIMU. BOg00OOPOTHBIE IUKIIBI XUMHYECKUX MTPOU3BOACTB.

TenmooOMennbie anmmapatbl. OCHOBHBIE  TUIBI  TOBEPXHOCTHBIX
TEMJI000MEHHUKOB (TpyOUaThIX, MIACTUHYATHIX, C OPEOPEHHBIMU MTOBEPXHOCTAMU
u 7ap.). TennooOMeHHbIE YCTpPOWCTBA XMMHUYECKHX pPEakTOpoB. CMecHTeNbHbIE
(KOHTaKTHBIC) TEMJIOOOMEHHUKH: TPAIUPHU, KOHICHCATOPHI CMEIICHHUS, almapaThl
c OapboTtaxxeM mapa W Ta3a, C MOTPYXHBIMH Tropenkamu. CpaBHHUTEIbHbBIE
XapaKTEPUCTUKH, TPUHITUIIBI BHIOOpA Y TPEUMYIIIECTBEHHBIC 00JIaCTH TPUMEHEHUS
TETMJI000MEHHBIX arnmnaparoB pa3IUYHBIX KOHCTPYKLIUH. TerutoBoi,
THAPABIMYECKUA W MEXaHWYECKMH pacueThl TEIIOOOMEHHBIX  ammaparoB.



[TpoekTHBI 1 OBEpOYHBIA pacueTbl. OCHOBHBIE TEHACHIIMU COBEPUIEHCTBOBAHUS
KOHCTPYKIUH TeI000MEHHUKOB.

BomapuBanmne. Ha3znaueHue U TeXHMUYECKHE METOJbl BBIMApUBaHMS (110]1
BaKyyMOM, TpH aTMOCHEpPHOM M M3OBITOYHOM JIABJICHHUH, BBIMIAPUBAHHUE C
Kpucrtayumsanuei). CxeMmbl BBIMAPHBIX ycTaHOBOK. Kiaccudukanus u OCHOBHbIE
KOHCTPYKTUBHBIC THUIIbl BBINAPHBIX anmapaToB. MaTepuanabHbli W TEILUIOBOU
OaJlaHChl OJTHOKOPITYCHOTO U MHOTOKOPITYCHOT'O BbinapuBaHus. O011as u nojae3Has
pa3zHocTu Temneparyp. OnTUMHU3aLKs Yuciaa KOPITyCOB.

OcHoBbl  Teopuu  macconepenaun. DUBUKO-XUMUYECKHE  OCHOBBI
MacCOOMEHHBIX IMPOLIECCOB. PABHOBECHBIE YCIIOBUS U ONPEIEICHUE HaAIpaBICHUS
nepeHoca BemiectBa u3 ¢assl B ¢azy. [lonsTie 0 macconepenade 1 MaccooTAaue.

KoHLEeHTpaumoHHOE Moje, TPaJueHT KOHLEHTPAalUWW, OOIIMA M yIEIbHBII
MOTOK Macchl. MosekymsipHast mudy3ust B KUIKOCTAX, Ta3a (Mmapax) M TBEPIbIX
tenax. Pacuer ko3ddunmentoB auddy3un. KoHBEKTHUBHBIH MaccCOMEpeHocC.
MopnenupoBanue  KOHBEKTHMBHOromaccooOMeHa.  Pacuer  koddduiimeHToB
MacCOOT/IayM B anmaparax pa3jiudHbIX TUIIOB [0 YPABHEHUSIM 11OJ00US.

Macconepenaya mexay aByms ¢azamu. Kosaddunuent maccomnepenayw,
nBwkyias cuia. CooTHolIeHHE MeXay Kod(PQUIMEeHTaMH Maccolepeayud U
MaccoOTIauyHu.

MonenupoBaHue W pacyeT MacCOOOMEHHBIX MPOIECCOB U ammaparoB s
CUCTEM C OJJHUM paclpeiesieMbIM KOMIOHEHTOM.

IIpoueccbl MaccoodOMeHa B cucTeMax €O CBOOOJAHOM IpaHULEH pa3jaesa
¢a3. Cucrema «raz3 (map) - SKHAKOCTb». PexkruduxkaumoHHbie U
a0copOuMoOHHBIe YcTaHOBKH. [IpocTas u QppakuuoHHas NeperoHka; neperoHka ¢
neduermanueit. CxeMbl yCTaHOBOK.

Pextudukamus u adbcopOuusa. OPU3NKO-XUMUYECKHE OCHOBBI U OCOOEHHOCTH
YCJIOBUM TMpoBeleHUsI mpoieccoB. CXeMbl YCTAaHOBOK JJIsI HENPEPHIBHOW H
MEPUOINYECKON pPEeKTU(UKAIIMM OWHAPHBIX W MHOTOKOMIIOHEHTHBIX CMECEH.
Oco0OeHHOCTH YCTpOMCTBA ammaparoB (HACAJAOYHBIX W Tapelb4yaThiX KOJIOHH) H
BbIOOpa PEXKUMOB HMX PaboThl. OCOOEHHOCTH YCTPOMCTBA W BapHaHThI PaOOTHI
KUTSITHIBHUKOB U 1€(JIETMAaTOPOB.

MopgenupoBaHue M pacyeT MPOLECCOB W allaparoB MNPH HENPEPBIBHOM
pextudukanumu 6uHapHbIX cucteM. OCHOBBI YUCIEHHOTO U TpadoaHaTUTHIECKOTO
MeTO/0B. MarepuanbHblii OanaHc. YpaBHEHUS JIMHUA HW3MEHEHHsS padodmx
KOHIIEHTpaIui (pabouux JMHUM) B KOJIOHHAX C HEMPEPHIBHBIM U CTYNEHYATHIM
KOHTakTOM. OrmpeneneHne MUHUMaIbHOTO U padodero (¢JaerMoBOro 4yuca.
TennmoBo# OanaHC W pacyeT pPacxo/ioB TeIUIOHOcuTese. PacdyeT TapenpyaThix U
HACAJ0OYHBIX KOJIOHH.

IIpoueccsl MaccooOMeHa B cHCTeMax C HENOJABUKHON TOBEPXHOCTHIO
pasnena ¢ga3. Cucrema «ra3 (map) — Teepaoe tejio». CynmuibHble YCTAHOBKH.
DneMeHTHl Maccolepeadun B CUCTeMax ¢ TBepaou (azoit. duznyeckue MOACIU U
MEXaHU3Mbl TIEPEHOCAa MAacChl B TOPUCTHIX TBEPJBIX TeJaX U OOTEKAIOMEM HX
notoke. Ancopouus. Pacuer ckopocTu mporecca; ero JUMUTHPYIOIIUE CTaauu U
CIIoCcOOBI UHTEHCU(PHUKAIIMYA MaCCOTIEpeIayun.



MeTtoapl  CYIIKMTBEPABIX MATEPUAIOB: KOHBEKTHBHAs, KOHTAKTHAs,
crnenrasbHblie. [IpUHOMNMANBHBIE CXEMbl YCTAHOBOK [JIi KOHBEKTHBHOM CYILIKH
rOpsYdM BO3JYXOM, TOMOYHBIMM W TEXHOJOIMYeCKUMH razamu. I[lapameTpsl
BJI&YKHOT'O BO3JyXa M MX U3MEHEHHE B Ipouecce cymkd. OCHOBHbIE KOHCTPYKIUU
KOHBEKTHBHBIX W KOHTAKTHBIX CYIIWJIOK JJIi CYIIKM IITYYHBIX, KYCKOBBIX W
CBIIMYYHX, MACTOOOpPA3HBIX MATEPHAIOB, ISl TOJYYEHHS CBHIMTYYUX MPOIAYKTOB
HEIMOCPEACTBEHHO u3 pactBopoB.Cymika nH(}paKkpacHbIMU JTy4aMHu
(pammanmoHHas), TOKAMU BBICOKOW YaCTOThI, CyOIMManuen; OCHOBHBIE TPUHIUIIBI
YCTPOMCTBA COOTBETCTBYIOIIUX allapaToB.

Huxnauyeckne mnpouecchl MNpeodpa3oBaHMs TeIJIOTY B padory.
TennocunoBele yCTAaHOBKM: LMKJIBl IOPIIHEBBIX JIBUTAaTENIEd BHYTPEHHETO
cropanusa (Otro, [uzens, Tpunkiepa); ra3oTypOMHHBIX M MAPOCHIIOBBIX
YCTaHOBOK (UMKJI PeHKMHa, Mmapora3oBasi YCTaHOBKA). XOJIOAWIbHBIE MalIUHBI
(Bo3myiHas, napokommpeccopHas). TemnoBbie Hacochl. OCHOBHBIE JOMYIICHUS U
MPUHITUIBL pacyeTa; W300pakeHHe HUKIOB B pabodeil U TErIoBOW JAuarpaMmMax.
Ananus rpymnmn BBICOKOTEMIIEPATYPHBIX TETUIOBBIACISAIOIINX u
TEILIOUCIIOIB3YIOIIMUX YCTAaHOBOK.

OCHOBBI TEPpMOAMHAMHMKH HEPaBHOBECHBIX mpoueccoB. OCHOBHOE
YpaBHEHHE  TEPMOJMHAMHKM  HEpPaBHOBECHBIX  mpoleccoB.  ['nmobanbHOE
IPOU3BOJCTBO 3HTPOIUHU, CTENEHb MPEBPALLEHUS pabodyero BellecTBa, BpeMs U
OBWKYIIME  CHWJIBI  @Ipolecca.  DJIEMEHTbl  TEPMOAWHAMHUKH  CIIOXKHBIX
uepapxudyeckux  cucreM  (I'mangprimeB). MexaHusmbl — @eperayd  TeIUia:
TEIUIONTPOBOIHOCTh, KOHBEKIINS, N3ydeHHUE. 1IX CpaBHUTEbHBIN aHAIINS.
CoBpemMeHHOe COCTOsIHHe W TMpolJeMbl HedrenepepadoTku. TenneHnuMs
pa3BUTHS OTEYECTBEHHOM M MHUPOBOW NEpepadOTKH YIJIEBOJOPOJAOB. MupoBas
HPKOHOMMKA M 3HAYEHUE FOPIOYMX UCKOIMAeMbIX. YTyOieHHas nepepaboTka HepTh
u raza. CoCTOSHHE W TEHACHIMHU Pa3BUTHUS MUPOBOW TOIUIMBHO-3HEPIETHUYECKON
CUCTEMBI; COCTOSIHUE U IIEPCIIEKTUBBI MPOU3BOACTBA U NPUMEHEHUS YIJIEPOIHBIX
MaTepUajioB; MPUPOJAHBIE DJHEPrOHOCHUTEIM KAaK OCHOBHOE ChIpbE  JUIA
MPOU3BOJICTBA XMMHUYECKHX TMPOAYKTOB. XapaKTepUCTUKa M KiaccuuUKaIus
HedTenepepabaThIBAIOIIUX 3aBOIOB.

Knaccupuxkauusas u TOBapHasi XapaKTepHMCTHKA He(TenpoaAyKTOB.
MoTopHBIE€ TOIIMBA, SHEPTETUUECKHUE TOIUTMBA, HEPTIHBIC Macliia, YIiIepoIHbIE U
BSDKYIIME Macia, HEPTEXMMHYECKOE CbIpbe, HE(PTENPOIYKThl CHEUUATBLHOTO
HazHadyeHus.IlonrotoBka Heptu B Mectax A00bryu. ObOecconuBaHue HEPTU U
MIOATOTOBKA €€ K TPAHCIIOPTUPOBKE

Texnosorus nepepadorku razos. CoctaB NpUPOIHBIX U MONMYTHBIX I'a30B,
ra3oB NepepadOTKU rOPrOYMX MCKOMAEMbIX, CMOJIBI U JIp. CIoCOOBI MOATOTOBKU U
OYMCTKM TAa30B; NPOM3BOJCTBO CEPbI M Jp. TOBAPHOW NPOAYKUMU M3 Ta30B.
Mertonp! pa3aeneHus yriaeBoJOPOIHBIX Ta30B, UX XapaKTEPUCTHKA.

CoctaB ¥ CBOHiCTBA NPHUPOAHOTO Ta30KOHAeHcaTa. TexHoyorus
nepepapabOTKH JIETKUX YIJIEBOAOPOIOB Ta30KoHAeHcaTa. O4YiCTKa OT COeIMHEHUIN
cepbl. OCOOEHHOCTH TEXHOJIOTHH NMPOU3BOJICTBA OEH3MHOB U3 ra30KOHACHCATA.

Ounctka HedTH Ha HedTemepepadaTbiBawIIeM 3aBoje. YCTaHOBKa
aJIeKTpoobecconmBanus U 00e3BoxuBanus HedTu. YcraHoBka JJIOY-ABT-6.



brnoku: armocdepHblii, BakyyMHBIM © cTabunuzaumu HepTH. BakyymHas
IIEPETOHKA Ma3yTa. BapuaHThl EPEroHKM Ma3yTa B 3aBUCUMOCTH OT Ha3HA4YCHUs
[OJIy4a€MOr0 MPOAYKTa. YCTPONCTBO M MPUHIUN PadOThl 3JIEKTPOAETUIPATOPA.
[TapameTpsl Tmpoliecca U COBPEMEHHBIE YCTAHOBKM IOATOTOBKHM HEPTH K
nepepadoTtke.Jlenapapunuzanus Hedtu. CrocoObl BbIAEIECHUS Napa@UHOB U UX
Ha3HadeHHe. TuMbl NPOMBIIUICHHBIX YCTAaHOBOK (PpakUMOHUPOBAHUS HEPTH.
ATMoOcC(epHas U BakyyMHasl IEPETOHKU HEPTH.

TexHoJIOTMS NPOM3BOACTBA CMAa304YHBIX MaceJd. OKCTPaKLIHOHHBIE
nporecchl O4yuCTKH Macen. [leacdanbruszanmst mpomnaHoMm. [lpuHnunuanmbHbIE
TEXHOJOTHUECKHE CXEeMBbl IpoIlecca MporaHoBoineachanpTr3anuu. Pereneparms
pactBopuTessi. CeleKTUBHAS OYUCTKA Macell.

TexHonorus aenapapuHusanuupauHaTOB KPUCTAJIIU3ALUEN.
[IpyHunuanbHas cxemMa YCTaHOBKM JABYXCTYNEHYATOM JenapapuHU3alud B
pacTBope KeToH-Toiyond. lLleonuTtHas, kapOaMugHass M MHUKPOOMOJIOrMYECKas
nenapadunnzanusd. KucnotHas u ancopOuUuMOHHAs OUUCTKA Macell.

XMMHYECKasi TEXHOJOIM TEePMHMYECKHX MPOLECCOB MepepadoTKu
HeQTAHOrO ChIPHA.ChIpbE TEPMOAECTPYKTUBHBIX IPOLECCOB. TexXHOJIOrus
COBPEMEHHBIX TEPMUYECKHX IIPOLECCOB MEpPepabOTKM HEPTSIHOTO  CHIPBS.
TepMuyeckuil KpEeKUHI JIUCTHILISTHOTO ChIphsi. BUCOPEKUMHI TSKEIOTrO ChIPhS.
VYcnoBUA U TEXHOJNOTUS 3aMEIJIEHHOTO KOKCOBAHMS.

TexHo10rus KaTaIuTHYECKOH MepepadoTKU YIJIEBOJAOPOAHOIO ChIPbS.
['ereponmutuueckre mnpouecchl HedrenepepaOoTku. KaTanuTuueckuil KpeKHHT.
Celppe  katanutudyeckoro  kpekuHra. Karammzartopel.  TexHonmormdeckune
napaMeTpbl. Tunsl peakTopoB. KauecTBO MpOAYKTOB KpEeKUHTa. TeXHOIOrndecKas
CXeMa YCTaHOBKHM KaTaJUTUYECKOTO KPEKHHIA C MPSAMOTOYHBIM JU(PT-PEAKTOPOM.
BBICOKOOKTaHOBBIE KOMIIOHEHTHI MOTOPHBIX TOIUIMB M3 Ta30B KATAIUTUYECKOIO
KpekuHra.lIpombliieHHbIe MpOIECChl 00JaropakuBaHUs HEPTSIHBIX OCTATKOB.
['unpoouncTka yrieBogopoaHbIX (Ppakiuil HeTH.

I'omosiuTnuyeckue Npouecchl He(TenepepadoOTKM. [TapoBas
KaTaJIMTU4YeCKass KOHBepcHs yrieBonoponoB. IIpouecc Knayca. IIpousBoacrtsa
BOJIOpO/ia MAPOKUCIOPOAHOM Ta3u(uKaueil TBepAbIX HEPTIHBIX OCTATKOB.

TexHoJsi0rus THAPOKATAIMTHYECKHX  MNPOLECCOB  IepepadoTKu
HedTsiHOrO cbipbs. Kiaccudukanys HazHaueHHE M 3HAYEHUE KATaJTUTHUECKHUX
nporieccoB. Karanutuueckuiipudopmunr yrieroaopoaoB. Ceipbe. Karanuzatopsl
u napametrpel pudopmuHra. IIpoMbIlIUIEHHbIE YCTAaHOBKM  PUGOPMHHTIA.
[TnaTrdpopmunr, peaniiopMuHr, OuGOpPMUHT, 1€0(HOPMUHT, U30CETEKTOHOPMUHT.

KaraauTnueckas wu3omepusanusi yriaeBoaopoaoB. Karamuzatopel u
napamMeTpbl Ipolecca H30MEpU3alMHU. YCTaHOBKAa M30MEpHU3alMM IEHTaH-
rekcaHoBoil ¢pakuuu OeH3uHOBa. KaTanuTHuecKuil TUIPOKPEKUHT HEPTIHOTO
celpbs. KaranmmzaTtopsl M OCHOBHBIE MapaMeTphl IPOLIECCOB THIPOKPEKUHTA.

['unpokpexkuHr  OeH3WHOBBIX  (ppakmuii.  CeneKTHBHBIM  THAPOKPEKUHT.
[M'unponeapomaTu3anus KEpOCUHOBBIX (PpaKITHii.
I'mppoxpekuHr. Jlerkun TUIPOKPEKUHT BAKYYMHOTI'O ra3ous.

['MaApOKPEKMHI  BAKyyMHOIO  JUCTWLIATA. [ MIPOKPEKHHTI  BBICOKOBSI3KOIO
MACJISTHOI'O U OCTaTOYHOTO CHIPBSI.



TexHonorusas mnepepadoTKNM TBePAbIX TOPHYHX MCKONMAEMBIX U
MIPOU3BOJICTBO YIVIEPOAHBIX MaTrephayioB. KOKCbl Ha OCHOBE TBEPABIX T'OPIOUMX
uckonaeMbix.  Kparkasg  xapakrepucThika  IpPOLIECCOB  KOKCOBaHUS U
MOJIYKOKCOBaHMS. M Cronb3yeMoe ChIpbE U €ro MOJArOTOBKA: TPOXOUYEHHE YTJIEH,
npobneHue, mnopoaordopka. OoborameHue yriaed (IOTAIMOHHBIM —METOIOM.
Oo6e3BoxuBanue yriaed. Cyxoe oOoraiieHue yried. YCTaHOBKH TNHPOJIH3A
He(TAHOTO ChIphA. [I[pON3BOJICTBO TEXHUYECKOTO yIiiepoia U HEQTIHBIX OUTYMOB.
TepMOKOHTAKTHOE KOKCOBAHUE.

OCHOBBI TEXHOJOTHM IPOLECCOB IMOJYKOKCOBAHUSI M KOKCOBAHUS.
Beixog u CBOWCTBAa MPOAYKTOB IOJYKOKCOBAaHMS M KOKCOBaHMs. BimsHue
TEMIIepaTypbl U CKOPOCTH Harpesa. Poiib naBneHus. BinsHue pa3MepoB KyCKOB Ha
BbIXOJ TpOoAYKTOB. CrocoObl MONTyKOKCOBaHUSI M KOKcoBaHus. KoHcTpykumu
neyeil: HENOJBUKHBIE C BHEIIHUM OOOTPEBOM, BpAILAIOIIMECS C BHELIIHUM
000TpeBOM, C MEpeMENINBaHIUEM TOIIMBA U BHYTPEHHUM 00OTPEBOM.

KoxcoBanue KaMEHHOr0 yIJjifi B TOPU30HTAIIbHBIX KAMEPHBIX MeYax. Y TIn
s KokcoBaHus. Ilponeccsl, mporekawomue npu KokcoBaHuu. OOcCiIyXKUBaHHUE
KOKCOBBIX Ieueil. 3arpy3ka MIUXThl M BblJaya KOKCOBOTO mupora. TylieHue u
COpPTHPOBKa Kokca. I'papuk padoTsl MamnH. @opMOBaHHBIN KOKC.

Hedrsanoii koke. Krnaccudpukamuss HePTIHBIX KOKCOB. (OCHOBHBIE
HaIpaBJCHUS] HCIIOJIb30BaHUSI HEPTSIHBIX KOKCOB. [loAroToBKa CHIpbS s
npoueccoB  KokcoBaHusl. CTpyKTypa KOMIIOHEHTOB HE(TSHBIX OCTaTKOB.
PerynupoBanue kauecTBa HEQTSIHBIX OCTaTKOB. Pa3inyHbie criocOObl KOKCOBaHUSI.
JlecTpyKTHBHBIE U3MEHEHUSI HEPTAHBIX OCTATKOB B Ipoliecce HarpeBa. MexaHu3m
U KUHETHKa MNPOLECCOB KOKCOBaHUsA. [IpOMBINIIEHHBIE YCTAHOBKM KOKCOBAHUS
He(TAHBIX OcTaTKOB. HempepsiBHBIE crocoObl KokcoBaHMs. [lomyHenmpepbiBHOE
KOKCOBaHME€ B HeoOorpeBaemMbiXx kamepax. KoMmOuHHMpOBaHUE MPOIECCOB
KOKCOBaHUS ¢ JpyrUMHU IpoueccaMu HedrenepepadoTku. CpaBHEHUE pa3iIMYHbIX
C10cO00B KOKCOBaHUS HEPTSIHBIX OCTaTKOB.

IpuHIMObI yJIaBJAMBAHUA JIETYYHX MPOAYKTOB, O0pa3ylOIIMXCA MPH
KOKcoBaHMM yriied. CocTaB JIeTyduX HpOAyKTOB. OXJIaKIEHUE Napora3zoBoi
cMecH. YIaBlIMBaHHWE aMMHaKka W MHPUAMHOBBIX OCHOBaHUH. (OCOOEHHOCTH
nosydeHus: ¢ochara aMMOHMS TIpU YJIaBIMBAHUM aMMHaka. AMMHAK WA
aMMuayHas Boja. V3BieueHWe cepocoiepkKalluxX COCAUHECHUH. YIIaBIMBAHUE
ChIporo OeH3oja U razoBoro OeHzuHa. CMoja. Y CcoBEpIIEHCTBOBAHUE MPOLIECCOB
ynaBnuBaHus. [lepepaboTka XMMUYECKUX MPOIYKTOB KOKCOBaHUs yriei. O0imue
NPUHIMIBL TepepaboTKu  chiporo OeH3ona. IlepepaboTka rasoBoro OeH3MHA.
@OpakMOHUPOBAHUE CMOJ M TEXHOJOTHS  MepepadOTKHM  BBICOKO- U
HU3KOTEMIEPATYPHBIX CMOJ.OCHOBHBIE XApAaKTEPUCTUKH Ta3HU(PUKALUU TBEPABIX
roprouux uckomnaeMbix. CocTaB ra3oB M MX OYHUCTKA. TE€XHOJOTHsS MOJIy4EHHS
CUHTETUYECKUX JKMJIKUX TOIUIMB TUIPOTCHHU3AlMENl  TBEPABIX TOPIOYUX
ucKonaeMbIX. OCHOBHBIE 3aKOHOMEPHOCTH T'HMAPOr€HU3ALMOHHBIX MPOLIECCOB.
Cunre3 Oumepa-Tpomma. TexHomornueckoe ohopmiienne cuateza u3 CO u Ho.
Turbl TpOMBIIITIEHHBIX peakTopoB. Katanuzatopel. CHHTE3 MeTaHOJIA.

Buabl caxkm M cnocodbl ee NMPOU3BOACTBA. TEOpETUYECKHE OCHOBBI
mporecca caxkeoOpaszoBanus. ['operne u miams. Ilporecchl 0O6pa3oBaHUs CaXH.



[TpoaykTsl mporeccoB caxkeoOpazoBanusi. Ceipbe Ui MPoU3BoICTBa caxu. O0mme
CBEJICHHSI 0 XMMHUYECKOM COCTaBE MKUJKOTO ChIPbS IJI IPOU3BOJACTBA Caxu. [ a3bl,
MIPUMEHSIEMBIE B TTPOU3BOJICTBE Ca)kU. TBEpAbIE TOPIOYNE UCKOIMAEMBIE KAaK ChIPbE
JUISL TIOJTYYEHUSI CAXKH.

Ileunoii Merox mosaydyenusi caxu. Pacyer mporecca caxeoOpa3oBaHMs.

BapuaHThl nosydeHus TEXHUYECKOTO yriepoaa. OCHOBHbBIE MMapaMeTphl Mpolecca
cakeoOpa3oBaHMA B  peakTopax pa3IMYHbIX  KOHCTpyKiuil. [lomydyenue
dbopcyHouHONH ¥ JamMmoBOM cax. OXJaXICHHE W YBIAXHEHHE CaKe-Ta30BOU
cmecu. CrocoObl TOMYy4YEHUS CaXU M3BJICUEHUEM Yriepoja W3 IUIaMEHH Ha
XOJOJHYIO TMOBEPXHOCTh. [losiyueHne kaHanpHOW ra3zoBou caxu. IlomydeHue
AHTPALICHOBOU CaXU.
[lonyyeHne TEXHHUYECKOTO YIVIEPOJAa TEPMHUYECKUM pa3JIOKEHHEM ChIpbS B
OTCYTCTBUM BO31yXxa. [lonmyuenne tepmuyeckon u anetwieHoBou cax. [lomyduenue
CaXW U3 TBEPIbIX TOPIOYUX HCKOMAEMbIX METOAOM 'TEIIOBOTO ynapa'.
VYnaBnuBaHue caXku U3 caxe-ra3oBoil cmecu. OOpaboTKa caxH.

Texnosiorus yriaerpagurosbix marepuanoB (YI'M). CpoiictBa yriepoaa
U CTpyKTypa yrierpapuToBbix MaTepuanoB. Cxema mnpousBoictBa YI'M.
OOpaboTka  YIJIEpOAUCTBIX  MaTepUaloB, CMEIIMBAHUE CO  CBS3YIOUIUM
MaTepuajoM, IpeccoBaHHE, OOXWI, TrpaduTupoBaHue. TexHosoruu oOXHra
yriaerpauToBbIX MaTepuaiaoB. MeXxaHu3M U TEXHOJOTus mpolecca rpaduTaiim.
CaoiicTBa u npuMmeHenue YI'M.

Knaccudgukanus yriepoaHbix BOJOKOH. TpeOoBaHUs, PEAbIBIIEMBIC K
YIJIEpOAHBIM BOJOKHaM. [lomydeHue yriaepoIHbIX BOJOKOH U3 BHUCKO3HBIX
BOJIOKOH. HMcxoaHoe cblppe W TpeOOBaHMS NPEABABISIEMbIE K  HEMY.
3aKOHOMEPHOCTH KapOOHM3aUuMM U TpadUTU3aAIUMU  BUCKO3HBIX  BOJIOKOH.
[lonyueHne yriepoaHbIX BOJIOKOH W3 MOJUAKPWIOHUTPUIIA. Y TIEPOIHBIE BOJIOKHA
Ha ocHoBe TmiekoB. [lomyuenue mneka u3 HepTu. [lomydeHHE WU30TPOIHOTO
KaMEHHOYTOJBHOTO Tieka. CTpoeHue U CBOMCTBA M30TPOITHBIX MEKOB. Me3odasHbIi
nek. dopmoBaHHe BOJIOKOH U3 IMEKOB. TepMooOpaboTKa MEKOBBIX BOJIOKOH:
OKHCIIEHHE,  BBICOKOTeMIepaTypHas  oOpaborka. [lomydyeHue  KOpOTKHX
YIIAEPOAHBIX BOJIOKOH U3 *KHJIKOIO U Ta3000pa3HOTO YIJIEPOICOAEPHKALLETO ChIPhSI.

[Iporpamma yTBepKI€Ha YYEHBIM COBETOM MHCTHTyTa XMMHHM M COIJIaCOBaHA C

OTtzaenoM mo opraHuM3aluu NpHeMa Ha OCHOBHBIE 0Opa3oBaTEIbHBIE MPOTPaAMMBI
cry

HavansHUK oTz€I1a [10 OpraHU3aluy IpueMa
Ha OCHOBHbIE 00pa30BaTebHbIE IPOTPAMMBI,
OTBETCTBEHHBIN cekpeTapb LleHTpanbHOU //
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