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1. Bonpocvt  npozpammbl  6cmynumensHozo  IK3aGMeHa €  ACHUPAHMYPY — HO
Hanpaenennocmu (npoghunro) noozomoexku

N0 CrenuaibHON UCLUIUIMHE, COOTBETCTBYIOIIECH HANpPAaBICHHOCTH (MPOQPUIO) MPOrpaMMbl

INOATOTOBKHU HAay4HO-ICJaroru4yeCKux KaapoB B ACIIMPaHTYpE
02.00.13 Hedrexumus
(mudp) (HauMeHOBaHUE)

1. XUMUS ITPUPOHBIX SHEPTOHOCHUTEJIENA
1.06wue cpoiictBa u knaccuduxauus Hedreid. [peactaBneHns o HedTH KaK KOJUIOMIHO-
AUCTICPCHOM crcTeMe. I UnOTesbI MPOUCXOKICHHUS HEDTH.
2.Anxanbl Hedu. ['a3000pa3Hble ankaHbl. AKaHbl Jerkux $pakuuii HedTu. M3onpeHouHbIe
yraesonoposbl HedTu. Teepasle ankanbl. CBOMCTBA ankaHOB. MeTObl BBIJEIEHHUS alKAHOB U3
He(TenpoayKTOR.
3.Hadrensr nepru. MoHoumkmmueckue Hadrensl. Hadrens psga nmkionentana. Hadreusr
psaga umkiorekcaHa. IlonMuuknuueckue — ankaHel  HeTH. bBuULUMKIMuUecKHWe — anKaHbl.
Tpuuknuueckue ankanbl. Terpaunkiansl HedTu. [lenTanukinueckue coeauHenus. HadreHs
BBICOKOKMIAIMX Bpakiuil HedTH. 3aKOHOMEPHOCTH pacpeieleHus B HeYTAX U AUCTUIIATHBIX
Gbpakuusax. CpoiicTBa HaTEHOB.
4. Apenpl ¥ ruOpuaHele yriaeBogopoisl HedTH. ApeHbl OeH3WHOBOW (pakuuu HedTH.
Xapakrepuctuka Qpakuun 230°275°C. ApeHbl BbICOKOKMNAmUX (pakuuii HepTtu. CBoilcTBa
apeHoB. Mcnosb3oBanue apeHOB B HEDTEXUMHUUECKOM CUHTERE.
5.I'erepoaromHble COEMHEHUA M MHUHEpalbHble KOMIOHEeHTh HedTu. Kucnopomaconepskaiive
coenunenus Heptu. Cepocofepialnye coemuHeHHs He(TH. A30TCOAEpKAaLIMe COEIUHEHUS
nedtu. CmonucTo-achanbTeHOBbIE BelecTBa HEPTH.
6.Henpenensueie yrnesonoponsl Hedtu. O6mias nadopmanus. OCHOBHAS T'MIIOTE3a reHesuca
HEMpEeNeNbHBIX  YIiIeBoopoaoB HedTu TBepable roprouue wuckomaemble. MuHepanbHble
KOMIIOHEHTHI He(TH.
7.TBepble KCKONAEMBIE 3HEPrOHOCUTENM. 3amachl W MOTpeGleHWe TBEPABIX TOPHOYMX

nckonaemplXx. OCHOBHEIE MCCTOPOKIACHUA TOPHOYUX HCKOIMAECMBIX. TCOpI/II/I MNPOUCXOXKACHUA



TBEPIBIX TOPIOYMX MCKOMAeMbIX. XWMHYECKUH W YrIeBOAOPOIHBIM COCTAaB TOPHOYUX
WCKOMAeMBIX ¥ OCHOBHBIX yrieobpasosatenei. OOMENPUHSTEIE MOKA3ATENN TBEPABIX TOPIOYMX
MCKOMAEMBIX U METOBI UX OTIPEAEIEHNU.

8.J100bIua NpupoHbIX ra30oB. OCHOBHBIE THIIBI FA30BBIX MECTOPOXKACHHN. XHMUUECKH COCTAB

MPUPOAHEBIX I'a30B.

2. TEXHOJIOI'MA ITIEPEPABOTKU IMPUPOHBIX SHEPTOHOCUTEJIEN U
VT'JIEPOAHBIX MATEPUAJIOB

LIToaroroska HedTu K mepepaGoTKe. XapakTepuCTUKA TIPUMECEH, CONSPIKAIUXCS B HeQTU U
NPUYUHBL, O0YCIOBIMBaIOLIME HEOOXOAMMOCTh MX yaaneHus. Cemapalys, 06E3BOKHUBAHMUE,
obecconyBanue, crabunmsanys HedTH. TEXHONOTMYECKME CXEMbl, PEXKUMBL, MaTepHaibHble
OanaHCHL.
2.AT™MOChepHO-BaKyyMHas NeperoHka HeTH. XapakrepucTuka NPOAYKTOB
atMoc(epHON 1 BaKyyMHOM MEPErOHKH.
3.Tepmuyeckuit KPEKUHT. XapaKTePUCTUKA UCXOMHOTO CHIPbS U MOJTydYaeMbIX MPOLYKTOB.
BrusiHve TemmepaTypel, JaBIEHHA,BPEMEHH KOHTAKTa HA COCTAB M BBIXOJBI IPOIYKTOB.
Texnonornueckue cXeMsl, peXKUMBI, MATEPUAILHbIE OaTaHCHL.
4.ITuponus. Biusuue XapakTepa HMCXOJHOTO CHIPBS, TEMIIEPATYPHl, BPEMEHM KOHTAKTa Ha
COCTaB W BBIXOJbI MPOAYKTOB MPOLIECCa MUAPOJIU3a. BapuaHThl TEXHONIOTHUECKOr0 0QOpPMIIEHUS
npouecca: CXeMbl, PEKUMBbI, MaTepUabHbIE OalaHChl.
5.1Ipou3BOACTBO aLlETHIICHA U3 YIJIEBOA0POAOB. [IpOU3BOACTRBO alleTHICHA.
6.Karanutuueckuii KpekuHr. 3HayeHHe O3TOr0 TpOLEcca B COBPEMEHHOH TEeXHOIOTHH
nepepaborku HedTH. BriugHue ycnoBHMil MNpoBeleHMs Tpolecca HAa COCTaB M BBIXOBI
NI0Jly4a€MBIX TMpPOAYKTOB. KaranusaTopsl, X COCTaB, CTPOEHHE, METOALI MNPUTOTOBIEHUS.
TexHonornueckue cXeMsl, peXXUMBI, MaTepHaIbHbIE OaTaHChI.
7.Pupopmunr. HasHaueHue mpouecca, OCHOBHBIE THIBI MPOTEKAIOMIMX peakuuii. BnusHue
TCMIIEpaTyphl M JaBlieHUs Ha mpouecc pudopmuHra. CocTaB KaTaliu3aTopoB, CHOCOOB HX

TMOJTY4CHHA. TexHonornueckue CXCMBI, pEKUMbI, MAaTCpHUAIbHEIE 0anaHChl.



8.Msomepusanus. Hasnauenue mpoliecca, KaTamu3aTopbl TEXHOJOTMYECKAS CXeMa, PEekHM,
MaTepuasnbHbIiA GanaHc.

9.I'mnpoouncrtka W rUAPOKpeKHHT. ['HAPOTEHU3ALMOHHBIE NPOLECCHl - THAPOOYHCTKA U
TUJPOKPEKUHI. MexaHusm yhaneHuss M3 HedTeNpoIyKTOB CEpbl, a30Ta, KHUCIOpOJa,
HEMpPENCIbHbIX COeAMHEeHNH, MeTamnoB. Karanusartopsl. TeXHOIOTHYECKHE CXEMBI, PEXHUMBI
MaTepuanbHbie OaJaHChl.

10.IlepepaboTKa TPUPOJHBIX, MOMYTHBIX U HedTe3aBoAcKuX ra3oB. COCTaBBI NPUPOJHEIX,
TMOMYTHBIX ¥ HE(YTE3aBOJCKUX ra30B, HX XapakTepHble ocobennocTu. CepoouncTka. Pasnenenue
rasos.

11.MeTopl noyueHus BOIOPOAA U CUHTES - I'a3a.

12.CpoticTBa TsKeNOr0 HeTAHOTO CHIPbs. KOMIOHEHTHBIH COCTAB TAKENOr0o HEDTAHOTO ChIPhS
(THC). Dnementnbiii coctap THC, yrieBogopomHBI COCTaB, NOHATHE AaPOMATUYHOCTD,
rerepoaToMHeie coequHeHus, napamarsetusm THC. Kosonano - xumuueckue csoiictsa THC.
13.BricokoBsiskue HedTH M mpuponHsie ouTymbl. Pecypewl. Knaccuukauus. OcoGeHHOCTH
NOOBIYM U OCBOEHUS MECTOPOXKICHUH. DIIEMEHTHBIN U yTrIeBOAOPOAHEI COCTAB.

14.®usuueckne npouecchl TepepaboTKU  TKENOro  HedTIHOro chipbsi. OcoGEeHHOCTH
BaKyyMHOW IIE€PErOHKM MasyTa. [yOOKOBakyyMHas MEperoHKa B HACaJOYHBIX KOJOHHAX.
[TepepaboTka BaKyyMHBIX IOTOHOB U I'yIPOHOB MPOLECCAME SKCTPAKLIUM.

15.XuMudecKre METObl NepepaboTKU TsAXKeNOro HedTAHOro chipbsi. TepMUUECKHME MPOLIECCH]
nepepabotkn THC. Tunsl U HasHaueHHE TEPMHYECKHUX MPOLECCOB. TEOPETHUECKHE OCHOBBI
TepMHuYeckux npoueccos nepepadborku THC - 3akoHOMepHOCTH KUAKODA3ZHOTO TEPMOIU3a
HE(TAHBIX OCTATKOB.

16.ITpouecc BucOpekuHra ryapoHoB. HasHauenue mporecca, TpeGOBaHMs K CBHIPBIO U LETEBBIM
NPOJYKTaM, BIMsSHUE MapaMeTpOB Ha BBIXOJ M KAueCTBO LIEJIEBBIX MPOIYKTOB BUCOPEKUHTA.
[IpuHIMTIHAIBHEIE TEXHONOTUYECKHUE CXEMBI TPOMBILILJIEHHBIX YCTAHOBOK BUCOPEKMHTA.
17.TepMOOKHCIUTENIBHBIE MPOIECCH MepepaboTKU TSOKENbIX HeQTSIHBIX OCTaTKoB. HayuHsle

OCHOBBI ITpo1ecca MoJIy4yeHus HC(l)TSIHBIX 6I/ITyMOB OKUCJICHHUEM T'YIPOHOB.



18 I'npokaranvTiyeckue — MPOLECCHl  MEpepabOTKU  THKENOro  HEe(TIHOrO  ChIPHAL.
['mnponemeranmusauns 1 rugpoobeccepuanne THC. Hayunsle OCHOBBI  mpomecca
rupoaemMeTannuzanuu u ruaporenonusa THC. HasHauenue nponecca, TpeGOBaHUS K CBHIPBIO U
LEJICBOMY MPOIYKTY, BIIMSHME OINEPATUBHBIX YCIOBMM Ha BBIXOJ M KayecTBO LIEJIEBOrO
npoxaykra. KaTanuzaTopel npouecca rugpoobecceprBaHus.

19.TBepable roproure MCKOMAGMBIE - HCTOYHMK XMMHYECKOTO CHIPhS M DHEPTOHOCHTEIHN.
Ilogroroska TI'M k nepepaboTke. XapaKTepUCTHKa NpUMeCE, COAEpKALIMXCA B TBEP/BIX
roproYMx KcKonaeMbix. [loaroroeka k oborarieHuro.

20.00oramienye TBepABIX rOPIOYUX HCKomaembix. OGoraienne rpaBUTAMOHHBIME METOTAMH,
droranueit. O6e3BoxuBanue, cyika. TeXHOIOrMYECKHE CXEMBI 000TaIIeHus.
21.TeopeTuueckue OCHOBBI NpOLECCa TOTYKOKCOBAHKSA TBEPIBIX TOPIOYMX UCKOMaeMbIX. O6mmas
XapaKTepUCTHKa O0pasyroIuxcsi NPOAYKTOB K 00NacTM WX NpUMEHEHMs. TeXHOJIOTHs
NOJTYKOKCOBaHusl. BinsHue ycnoBuii MpoBeieHHs IpoLecca Ha COCTaB M BBIXOIBI MPOLYKTOB.
Texnonoruyeckas cxema, MaTepuaibHbIi 6ananc. [lepcrneKTUBBI pa3BUTHS MPOLECCA.
22.TeopeTuueckue OCHOBBI TIpoLiecca KOKCOBAHHUS TBEPIBIX FOPHOYHUX UCKOMAEMBIX.

OO61was xapakTepucTHKa 00pa3yLIMXCs MPOAYKTOB ¥ 06IaCTH UX NpUMeHeHHus. TexHoorus
KOKcOBaHwUs1. Binsinue ycnoBuil npoBeieHNs MpoLecca Ha COCTAaB M BBIXOJbI IPOLYKTOB.
Texuosornueckas cxema, MaTepuaibHbIN 6ananc. [1epCrieKTHBEI pa3BUTHS IPOLIECCA.
23.IlepepaboTKa KOKCOBOTO ra3a U cMoJbl. OXJIaXAeHHE ra30B, OYUCTKA OT TBEPABIX YAaCTHULL U
MapoB CMOJIBL. Y/IaBIMBaHWE COEAUHEHUHN a30Ta, CEpPhl, KUCIOPOa, U3BJICUEHUE apOMaTUIECKUX
YrJIEBOJOPONOB. MeToapl nepepabOTKM OUHMINEHHBIX Ta30B. MCMONB30BaHUE  KHUIAKUX
NPOIYKTOB, 0Opa3ylOLIUXCs MPU TEPMUUECKOH TepepaboTKe TBEPIABIX FOPIOYMX HCKONAEMBIX.
CocTaB cMOJ1, UX OYHCTKA U pasielieHHE.

24.Teopetnueckue OCHOBHI rasudukaluu. Peakuuu, npoTekaromye npu rasubukanyi. Biusaue

TCMIICPATypPhl, JaBJICHUA W COCTaBa AYTHS Ha BBIXOMbI MpOAYKTOB. HNpeansHble FCHEPATOPHEBIC

rasbl U UX XapaKTePUCTHUKH.



25.CoBpemenHbie MeTobl rasuukanu. TEXHOJIOTMYECKOE W ammapaTypHoe o(hopMICHHE
COBPEMEHHBIX MeTo/I0B rasudukaumu: meton Lurgi; merox Winkler; meron Koppers-Totzek.
[lepcneKxTUBHBIE METOBI ra3U(UKALMK.

26.TeopeTrueckue  OCHOBBI  MpoLecca  JECTPYKTMBHON — rujporeHusauuu.  O6mas
XapaKTepuCTHKa IMpolecca W oONacTH [PUMEHEHUS TOJYYyaeMbIX MPOAYKTOB. BiusHue
XapaKTepa ChIpbs, TEMIEPATyphbl, JABJIEHUS Ha COCTaB M BBIXOA NpOAyKTOB. Karamusatopsl
npouecca.

27.TexHonorus mpouecca AECTPYKTUBHOW rujporenusaimu. Texnomoruueckoe ohopMmIIeHHe
npouecca. [Ipurorosnenue nactel. XXuakodasHas, razodasnas craguu nporecca, AUCTHITALUS
NPORYKTOB, nepepaboTka Iunama. ['a3bl NeCTPYyKTUBHOM TMAPOTEHM3AlUMM M MX TNepepaboTKa.
AnmnaparypHoe odopMieHHe Ipolecca JeCTPYKTMBHOM ruaporeHusamuu. OcoGeHHOCTH
000py/I0BaHMs ~ BBICOKOTO  JABJICHHS, HCIIONB3yeEMOr0 B  MpOIEcce  JeCTPYKTHBHOM

T'MAPOTre€HN3aluu TBEPABIX TOIIJINB. HepCHeKTI/IBLI pa3BUTHA IpoLecca.
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