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Ilepeuens komnemenyuit U UHOUKAMOPOB 0OCMUICEHUA KOMNEMEHYUIL ¢ YKA3ZAHUEM IMAN08 YopMupoeanus ¢ npoyecce 0C60eHU
OUCUUNTUHDL

ITK-1 Criocoben k moucky, o0paboTKe, aHAJIM3Y U CUCTEMAaTU3aI[Ui HAyYHO-TEXHUYECKOW MH(OPMAIIUU 10 TEME HUCCIICIOBAHUS, BHIOOPY METOAMK U

CpPE/ICTB pelICHUs 33]]a9u

[IK-1.1 3naer npuHIHIE (GOPMHUPOBAHUS 3TAITbl BHIIOIHEHHUS HAYYHO-HCCIIEAOBATENBCKUX PabOT M pa3pabdOTOK; METOABI ITOUCKa, 00pabOTKH H
nepeaayr HayqHoH HHPOPMAIK, COBPEeMEHHbBIE METO/IbI aHATN3a MPOAYKTOB XUMUYECKOH NepepaboTKu HeTH

IIK-1.2 YMeeT ocymecTBIATh NMOMCK MH(OPMAIMK ¢ MPUMEHEHHUEM COBpEMEHHOHN HayuyHOU 0a3bl (Scopus, Web of Science, e-library, Pat Scape,
Find Patent w 1p.); NporHO3WpOBaTH XWUMH3M TMPOIECCA; YCTAHABIUBATH CTPYKTYPY XUMHUYECKOTO COCIMHCHHS C TMOMOIIBI0 COBPEMEHHBIX (DHU3UKO-
XUMHWUYECCKHUX METOJ0B aHaJIn3a

[1K-1.3 Bmageer (U3MKO-XUMHUYECKUMHU METOJIAMH aHaIH3a XMMWUYECKUX COCAWHEHHMH JUIsl PEUICHUS HAy4YHBIX, HAyYHO-TIPOM3BOACTBEHHBIX H
MPOM3BOJCTBEHHBIX 3aJla4; MPHHIMIIAMH OpraHU3alid ¥ IJIAHUPOBAHHS HAYYHO-HCCIEOBATEIbCKUX PadOT; METOJaMH KOHTPOJS TEXHOJIOTHUECKUX
MPOIIECCOB

INIK-3 CniocobeH BIIafieTh 3HAHWMSIMH, IO3BOJISIOIIMMH AHAJIM3UPOBATh TEHACHIMH PAa3BUTHS TEXHOJOTUH He(YTEXMMUYCCKUX IPOU3BOICTB,

COBEpIIEHCTBOBATh JEUCTBYIOIINE, BHEJIPSATHh HOBbIE TEXHOJIOTHH Ha OCHOBE PAallUOHAJIbHBIX U AJIbTEPHATUBHBIX UCTOYHUKOB ChIPhA

I1K-3.1 3naer TeopeTHYECKHe OCHOBHI MPOMBIIUIEHHBIX TEXHOJIOTHYECKHUX IMPOIECCOB COBPEMEHHBIX HEe()TEXMMHUYECKUX MPOU3BOJICTB; OCHOBHBIC
HamnpaBJI€HUsl Pa3BUTHS U COBEPIIEHCTBOBAHUS TEXHOJIOTUWA MPOMBIIUIEHHBIX MPOU3BOJCTB; MPUHIUIBI OCTPOEHUSI TEXHOJOTUUECKUX CXEM IPOU3BOJICTB;
CIIOCOOBI PAITMOHATIEHOTO UCTIONB30BAHMSI CHIPHS M YTIIH3AIIUN TIPOU3BOICTBEHHBIX OTXO0I0B

IIK-3.2 Ymeer pa3pabarbiBaTh W COBEPIICHCTBOBATH TEXHOJOTHIO MPOU3BOJCTBA IMPOIYKTOB OPraHUYECKOTO W HE()TEXMMHUYECKOTO CHHTE3a;
pa3pabaTeiBaTh TEXHOJOTHYECKHE CXEMbl XMMHUYECKHX IPOU3BOJICTB; AHAIM3HPOBATH CIOCOOBI PAIMOHAIBLHOTO WCIONB30BAHUS CHIPhS W YTHIW3AIHUN
MPOU3BOJICTBEHHBIX OTXO0B, IPOBOJIUTh AHAIN3 KOHTPOJIS Kaue€CTBA TEXHOJIOTMUECKOTO Mpolecca

[1K-3.3 Bnageer TeopeTW4YeCKHMMH OCHOBAMH MPOMBIIIICHHBIX TEXHOJIOTUYECKHX IPOIECCOB OPraHUYECKOr0 M HEePTEeXUMHUYECKOTO CHHTE3a;
HaBBIKAMHU Pa3pa0OTKA W COBEPIISHCTBOBAHWS TEXHOJIOTMH IPOU3BOJICTBA MPOJYKTOB OPraHUYECKOTO W He()TEeXMMHUYECKOTO CHUHTE3a; IMPHUHIUIIAMHA
MMOCTPOCHHUST TEXHOJOTHYECKUX CXEM XUMHUYECKUX IPOU3BOCTB; CIIOCOOAMM DPAlMOHAILHOI'O HMCIOIB30BAHUS ChIPhS M YTUJIM3AIMH IPOU3BOJICTBEHHBIX
0TXO0JIOB; cITIoco0aMu aHaIM3a KOHTPOJIS Ka4eCTBa TEXHOJIOTHIECKOTO MPOIIeCcca; HaBBIKAMH YCTPAHSHHS TEXHOJIOTHIECKOTo Opaka



Omanowi d)opmupoeauuﬂ 6 npouecce oceoernun Oucuunﬂunbt

Hnouxamopul
Ilpakmuueckue .
oocmudiceHusn Kypcoesoi Haumenoeanue oyenounoz2o cpeocmea
3anamuUs, Jlabopamopnuie
KomnemeHnyuu Jekyuu . npoekm
nabopamopnulii 3anamus
(paboma)
NPAKMUKYM
Jlabopamopuas paboma, Koni0Keuym,
He He N
IK-1.1 Temw 1-9 Tema 1-8 Kpyzaslit cmoin, peghepam, meopueckoe
npeoycmompeHul npedycmompeHbl N
3a0anue, Kec, IK3AMeH
Jlabopamopuasa paboma, Koni0Keuym,
He He N
[K-1.2 Temwr 1-9 Tema 1-8 Kpyzawlit cmon, peghepam, meopueckoe
npeoycmompensl npedycmompeHul N
3a0anue, Keiic, IK3AMeEH
Jlabopamopuasa paboma, Koni0Keuym,
He He N
[K-1.3 Temw 1-9 Tema 1-8 Kpyzawlit cmon, peghepam, meopueckoe
npeoycmompenbl npedycmompeHbl N
3a0anue, Keiic, IK3aMeH
Jlabopamopuas paboma, KonioKeuym,
He He N
I1K-3.1 Temvr 1-9 Tema 1-8 Kpyenwlii cmon, pejpepam, meopueckoe
npeoycmompensl npedycmompeHbl N
3a0anue, Keiic, IK3AMEH
Jlabopamopuas paboma, KonioKeuym,
He He N
[K-3.2 Temwt 1-9 Tema 1-8 Kpyzawlit cmon, peghepam, meopueckoe
npeoycmompensl npedycmompeHnl N
3a0anue, Keiic, IK3AMeH
Jlabopamopnas paboma, KonioKeuym,
He He N
IK-3.3 Temw 1-9 Tema 1-8 Kpyzaslit cmon, peghepam, meopueckoe
npeoycmompensl npedycmompeHbl

3adanue, Keic, IK3amen




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

OueHuBawIe MepoONPUSATHUS Kouan4yectBo
min max
2 cemecTp
JlaGopaTopHas pabota 3 15 (5) 24 (8)
Keiic 1 15 25
TBopyeckoe 3aaHue 1 15 26
KomokBuym 1 15 25
UTOI'O 60 100
3 cemecTp
JlaGopaTtopHnast pabota 3 6(2) 12 (4)
Pedepat 1 9 12
Keiic 1 8 12
KomnokBuym 1 8 12
Kpyruslii cTon 1 3 12
DK3aMeH 1 24 40
HUTOI'O 60 100




Illkana ouenueanusn

Indposoe
BbIpa:KeHHe

BoipaxkeHnue B
oaJsnax:

CioBecHoe
BbIPa:KeHNe

Kputepun oleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIMYHO» BBICTABISIETCA CTYNEHTY, €CJIH TEOpPETHYECKOe
coJiep>kaHue Kypca OCBOCHO MOJHOCTHIO, 0e3 mpoOeyoB; McyepnbIBalolIe,
[I0CJIEIOBAaTENIbHO, YETKO M JIOTMYECKHM CTPOMHO H3JaraeT MaTepHal;
CBOOOJHO CIpaBISIETCs C 3afJadyaMM, BOIPOCAMHU WU APYTMMH BHIAMH
MIPUMEHEHUS 3HAHMI; WCIOJb3yeT B OTBETE JIONMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OaioB, ONM3KUM K MaKCUMAaJbHOMY;
aHAJIM3UPYET TMOJIyYeHHBIE pe3yNbTaThl; MPOSBIAET CaMOCTOSTENbHOCTD
IIpH BBIIOJTHEHUH 33 JaHUM

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILO» BBICTABISIETCS CTYAEHTY, €CIU TEOPETUUYECKOE
coJlepKaHHEe Kypca OCBOEHO IIOJTHOCTBIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoii oOydeHHs ydeOHbIE 3aJaHUS BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY H3JIarae€T €ro, He JONYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC.

60-73

VY nosneTsopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYIEHTY,  €CIId
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJCHHBIA BOIPOC CTYJEHT AOMYCKA€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HAPYIICHUS! JIOTHUYECKON
[10CJIEI0BATEIbHOCTH B H3JI0KEHUH IPOTPAMMHOI0 MaTEpHAJIA.

OrneHka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHue
CaMOCTOATCIIBHOT'O

CTYyJ/ICHTA,

OIIMOKY U TIPp

«3a4YTCHO»
CTYACHTY, €CJIM OTBECTHI
TEMaM JUCHUITIIMHBI

BBICTaBJISICTCS
Ha BOIIPOCHI IO
MIOCJIEIOBATEINBHBI,
U3JI0KEHBI,  JIOMYCKAKTCA
B OTBETE
OTCYTCTBHE

peueBbie

Kak
BBIBOJIA,

Hmoxe 60

Heynosnersop
UTENBHO
(1e 3auTeHO)

OneHka «HEYJOBIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIIM OH HE
3HAeT 3HAUUTENBHOM YacTHM NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHCHUSMH
BBHITIOJIHSIET ~ TIPAaKTHUYECKHe  paboThl, HEOOXOJAMMBbIE  MPAKTHYECCKHE
KOMIIETEHIIMK He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aJyIoB, OJIM3KUM K MUHUMAJIBHOMY

Oruenka
CTYJICHTY,

«HE 3a4TCHO»
€CIIn

BBICTABJIACTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHM TEMBEI JAWUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTKaﬂ XaAPaKTEPUCTUKA OLICHOYHBLIX CpEeACTBA

Ne | Haumenosanue | Kpamkasa xapakmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n | ouenounoz2o OUEHOUYHO20 cpedcmea
cpeocmea 6 ghonoe
1. |JIabopatopHass |CpeacTBo MPOBEPKH YMEHHI MPUMEHSTh Mertoauueckue
pabota MOJTyYCHHbIEC 3HAHUS 110 3apaHee ONpeaeIeHHON yKa3aHus K

METOJIMKE JUIsl pEIICHU 3a/1a4 WU 3aJaHHUi 110 MPOBEJICHUIO
MOJTYJTIO WJIM IUCIUILIIMHE B IIETIOM. nabopaTopHOil paboThI

2. |Keiic-3amaua [IpobneMHoe 3amanue, B KOTOPOM 00yUaromeMycst 3agaHus A1 PEIICHUS
MpeIIaraeTcsi OCMBICIUTh PeaIbHYIO Kelic-3a1auu
po¢eCCHOHATTLHO-OPUEHTUPOBAHHYIO CHUTYAIIHIO,
HEO0OXOUMYIO JIJISl pEeUIeHHs] ONPEIeIICHHON
pOoOIEMBI.

3. |TBopueckoe YacTuyHO periaMeHTpUpOBaHHOE 3a/1aHue, Tembl TpynmoBbIX

3a/laHue MMEIoIIee HECTAaHIaPTHOE PEUICHHE U TTO3BOJISIONIEEe u/vim

JMarHOCTUPOBATh YMEHUS, HHTETPUPOBATh 3HAHMUS WHIUBUAYAIbHBIX
pa3IMYHBIX 00J1aCTe|, apryMEHTPHUPOBATH TBOPYECKUX 33IaHUI
COOCTBEHHYIO TOUKY 3peHUsl. MOXKET BBIIOTHATHCS B
WHIVUBUAYTHHOM TOPSIKE WIH TPYIIION
o0ydaromuxcsl.

4.  |KomnokBuym CpencTBo KOHTPOJIS YCBOCHUS y4eOHOTO MaTepuana Bompocsr o te-
TEMBI, pa3zieia Uil pa3aeioB JUCIUTUIAHBL, Mam/pazenam
OpPraHM30BaHHOE KaK y4eOHOE 3aHSTHE B BUE JUCIUTLTAHBI
co0OeceoBaHuUs MPENoAaBaTeNs C 00yUarOIIMMHUCS.

5.  |Kpyrasiid cton  |OneHOYHbIE CPECTBA, TIO3BOJISIONINE BKIIOYUTh [Tepeuenn
o0yyaroImuxcs B IpoIecc 00CyKIeHHUs CIIOPHOTO JUCKYCCHUOHHBIX TEM
BOTIPOCA, MPOOIIEMBI U OIIEHUTh UX YMEHUE JUTSI TIPOBEICHUS
apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUSL. KpYTJIOro CToja

6. |Pedepar [IpoaykT camocToATeNbHOU PabOTHI CTYEHTA, Tembl pedeparon

MPEACTABIISIONNNA COO0M KpaTKOE M3JIOKEHUE B
MHCbMEHHOM BUJIE MOJYYEHHBIX PE3YyJIbTaTOB
TEOPETHUYECKOr0 aHAJIN3a ONPEAECICHHON HAyYHOU
(yueOHO-HCCIeTIOBATENBCKOM) TEMBI, TJIE aBTOP
PacKpBIBAET CYTh HCCIIETyEMOU MPOOIEMEI,
MPUBOAUT PA3IMUHbIE TOYKU 3PEHHUS], & TAKKE
CO6CTB€HHBIC B3rJIs1aAbl HA HEEC.




MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN UHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUil HaIlMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoeo cunmesa

Ilepeyens IK3aMeHALMOHHBIX BOIPOCOB
1o auctuiunHe « TeopHst XUMUKO-TEXHOJIIOTHYECKHX MTPOIIECCOB TITyO0KOH mepepadoTKu
HEPTI»

1. Heptp. @pakumonnsni cocraB Hedtu. Dusmyeckwe cBoiictBa HePTH U
HeprenpoaykroB. [lonroroska HepTu. Ycranorka DJIOY-ABT.

2. Crpykrypa HII3. I'ny6una nepepaboTku HEPTH.

3. Tepmuueckue mnpeBpalleHus YIIeBOAOPOAOB B ra3oBoil ¢aze. Teoperuueckue u
TEXHOJIOTMYECKHE OCHOBBI MPOIIECCOB TEPMUUYECKOTO KPEKUHIa HE(PTEIPOAYKTOB.

4. I'mbpoounctka HedrenpoaykToB. TeopeTHuueckue OCHOBBI IMPOLECCa TUAPOOYUCTKU
HEPTSIHBIX (HPAKIIHHA.

5. I'mbpoouncrtka HepTenpoayKTOB. TeXHONIOTHYeCKHe OCHOBBI ITPOLIECCa TUAPOOUUCTKI
HePTSIHBIX (pakuuid. TexHoIornYeckas cxema rnpouecca TuIpOOYUCTKH KEPOCHHOBON (paKInu.

6. Katanutnueckuil kpekuHr. TeopeTMdyeckue OCHOBBI IIpoliecca KaTalUTHYECKOTO
KPEKMHI'a BAKYYMHOT'O Fa30MJIs.

7. Karanutuueckuil KpekUHT. TeXHOIOrn4yeckue OCHOBBI IpoLecca KaTaIUuTUYECKOIo
KpEKHMHIa BaKyyMHOTO ra3oiist. TexHonornueckas cxema mporecca KaTaluTHYECKOTO KPEeKHHTa

8. M3omepusanus OeH3MHOBBIX  (pakuuii. Teopernyeckue OCHOBBI — Ipoliecca
nu3oMepu3ai OeH3MHOBOM (ppakuuu.

9. U3omepuszanms OeH3MHOBBIX (pakiuil. TexHomornyeckue OCHOBBI —Ipoliecca
n3oMepu3alu  OeH3MHOBOW (pakuuu. TeXHOJOTrMYecKas cxema IMpolecca HU30MEepHU3aluu
OEH3MHOBOM (hpaKLUu.

10.  Karanuruueckuit pUGOPMUHT. Teopernueckne OCHOBBI rporecca
KaTaJIMTUYECKOT0 PU(POPMHUHTA.
11. Karanutnueckuit  pudgopmMuHTr. TexHonmornyeckue  OCHOBBI  Ipolecca

KaTaJuTHueckoro pudopmunra. TexHojoruueckas cxemMa Ipolecca KaTalUuTHUYECKOTro
pudopmuHra.

12. I'mppokpexuHr. TeopeTnueckre OCHOBBI MPOLECCA THAPOKPEKUHTA.

13. I'mapokpekunr.  TexHONOrMYeCKMe  OCHOBBI  MpoLecca  THAPOKPEHUHTa.
TexHomornyeckas cxema Ipouecca ruIJpOKPEKUHra BaKy yMHOTO T'a30MIsl.

14. AnkunupoBaHue. BbICOKOOKTaHOBBIE TpUcagKu K OeH3uHy. TeopeTudeckue
OCHOBBI Mpoliecca ankuirpoBanus onedunos C4 u C5 cnupramu.

15.  AunxkwiupoBanue. TexXHOIOTHYECKHME OCHOBBI  Ipolecca  aJKUIMPOBaHUS

onepunoB C4 u C5 cnupramu. TexHoJormuyeckass cxeMa Ipolecca aJKUIMPOBAHUSL
M300yTUIIEHOBOM (PpaKkIMi METaHOJIOM.
Kpurtepun onenkmn:

36-40 OamnoB — OTBETHl HAa BOIPOCHI CBHJIETENBCTBYIOT 00 YBEpEHHBIX 3HAHHUAX U
YMEHUSX CTYJICHTA.



32-35 0GamioB — OTBETHI Ha BOMPOCHI CBHJIETEIBCTBYIOT O JIOCTATOYHBIX 3HAHUAX H
YMEHUAX CTyAEHTA.

25-31 GamioB — OTBETHl Ha BOIPOCHI CBUACTEIBCTBYIOT O HEAOCTATOYHBIX 3HAHUAX M
or paHI/I‘IeHHOM YMGHI/II/I CTYILCHTa.

0-24 GamioB — OTBETHI Ha BOIPOCHI CBUACTEIBCTBYIOT O CJIA0BIX 3HAHUAX U HEYMEHUH
CTYyJICHTA.



MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN UHCTUTYT ((uiinan)
benepanbHOro rocy1apcTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUi HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoeo cunmesa

3ananus 105 pelleHus Keiic-3aga4
1o auctuiunHe « TeopHst XUMUKO-TEXHOJIIOTHYECKHX MTPOIIECCOB TITyO0KOH mepepadoTKu
HEPTH»

Keiic-1. 3anacsl HedTu PD He BeuHbI

HedterazoBass otpacib sBiseTcsl IVIaBHOM M Hambosee AMHAMHYHO DPa3BUBArOILEH
OTpaciibl0 YKOHOMHUKHU, KOTOpasi 00eCleunBaeT 3HAYUTENbHYIO 4acTh HAllMOHAJIBLHOTO BaJIOBOTO
IPOAYKTa, OFOKETHBIX JOXO/I0B U BATIOTHBIX OCTYIUIEHUH B CTpaHy.

[IpencraBbTe, YTO BBl IVIABHBIM aHAJIUTHK CTPAaHbI, U YTO BBl OyjaeTe Jenarh, €CIU BaM
W3BECTHO, YTO 3amacoB HeTH XBaTUT Ha 45-60 ser.

3ananue K keicy 1. Hy>)kHO moaroTtoButh oTueT mnepej ayauropueid. B oruere oTpasuthb
CJIEIYIOIINE ITyHKTBI:

1. OcHOBHBIE ATaIbI PELICHUS] JTaHHOU MTPOOIEMBI.

2. OCHOBHBIE CBEJIEHUS O POCCUHCKON HEPTH.

3. BO03MOXHOCTb 3aMEHbl JPYIMMH aJbTEPHATUBHBIMU HCTOYHMKAMH SHEPrUu
(BOAOPOAHBIX TEXHOJIOTHH, COTHEYHOI U BETPOBOM HEPTUH).

Keiic-2. [lepepaboTka yriekucJjoro raza

Kpynnas nedrenepepadarbiBatomas KOMIIAHUS TOATOTOBHJIA MPOEKT MO BBIJICICHUIO
YTIEKUCIIOT0 Ta3a U3 OTXO/SIIEro raza KOPOTKOLMKIIOBOM aIcOpOIIMU Ha YCTAHOBKE TOMyUYeHUS
TEXHUYECKOTO BOAOpoja. KauecTBO BBIIENSAEMOro YIiEeKHCIIOro Ta3a MpEeBBIIIAeT TpeOoBaHUs,
npenbsBiasemsbie K mumeBomy CO2 cornacHo 'OCT 8050-85. Beero B roa Oynet BbaensThes 26
498 TOHH YTJIEKUCIIOTO Ta3a.

3amanue k keiicy 2. IloarotoButh mpemIiokKeHHE MO TepepaboTKU TMOTYYEHHOTO
YTJIEKUCIIOro Ta3a Ha TEppUTOpUHN HedTenepepadaThIBalOIIEro 3aBO/Ia.

[IpoBecTy aHANIN3 UMEIOIIMXCS TEXHOJIOTUI TIepepabOTKH YTIIEKUCIIOTO ra3a B MUPE.

Kpurepum ounenku:
2 cemecTp:
MaxkcruManbHO 25 6aiioB — 3a MOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC;
MunuManbHo 15 6ayioB — 3a HEMOJHBIA OTBET C JOMYIEHHEM I'pyObIX OMIMOOK.
3 cemecTtp:
MaxkcumanbHo 12 0ansioB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABIEHHBII BOIPOC;
MunuManbHO 8 0a/IOB — 32 HETIOJIHBIM OTBET C JOMYIIEHUEM TPYyOBIX OIMIHNOOK.
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MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
benepanbHOro rocy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUi HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoeo cunmesa

Tembl pedepaTos
10 JUCHUIUIMHE « TeopHst XMMUKO-TEXHOIOTHYECKHUX MPOLIECCOB ITy0OKOH nepepaboTKu
HEPTID»

Karanmutuaeckuit pudopmMuHr OeH3MHA
O06e3B0KHMBaHKE U 00ECCOTUBAHUE HEPTH
[TpousBoacTBO OHTYMa
I'uapoouncTka 6€H3MHOBOM hpaKIuu
I'mapoourcTka KEpOCHHOBOM (hpaKIuu
I'uapoouricTka AU3eabHON Ppakiuu
Karaimtraeckuil KpeKMHI BAKYYMHOTI'O I'a30MIIs
N3omepuzanus 6eH3MHOBOW (hpaKIuu
ATMmocdepHas meperonka He(hTH

. BakyymHas neperonka masyra

. IIponecc Kiayca

. BucOpekuHr ryapona

. IIpon3BoaCTBO OUTYMOB

. AKuimpoBaHue

. ITapoBast koHBepcHs MeTaHa

. 3amMeIIeHHOE KOKCOBaHUE

. I'mapokpexuHr masyra

XN R W=

e T T T N = Sy SE e
NN DNk W= O

Kpurepum ouenku:
MaxkcumanbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET HA TTOCTABJICHHBIN BOIIPOC;
MunuMmanbHO 9 6aIoB — 32 HETIOJTHBIA OTBET C JAOIMYIIEHUEM TPYyOBIX OIMNOOK.
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MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN UHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUi HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kageopa negpmexumuuecxoeo cunmesa

KommuiekT BONpocoB 1Jisi KOJIJIOKBHYMOB
1o auctuiuinHe « Teopust XUMUKO-TEXHOJIIOTHYECKHX MTPOIIECCOB TITyOO0KOH mepepadoTKu
HEPTID»

KonnokBuym Nel

16. Hedtp. Dpakuuonubiii coctaB HepTH. DHU3HMYECKHE CBOWCTBA HEPTH U
HedTenpoaykToB. [loaroroBka HepT. Ycranoka DJIOY-ABT. Crpykrypa HII3.

17.  Tepmuueckue IpeBpallleHUs yIiIeBOAOPOAOB B razoBoi (ase. Teopernueckue u
TEXHOJIOTUIECKHE OCHOBHI MPOLIECCOB TEPMHUUECKOTO KPEKUHTA HEPTEIIPOAYKTOB.

18.  T'uOGpooumctka  HedprenpoaykToB.  TeopeTuueckue  OCHOBBI  Ipoliecca
THJIPOOYUCTKH HEPTSIHBIX (pakuuii. TeXHOJOTHYECKHEe OCHOBBI TIPOILECCa THIPOOYUCTKH
HeTsHbIX (pakuuil. TexHosornyeckas cxema rnporecca ruIpooYMCTKH KEPOCHHOBOM (ppakiuu.

19. Karanmurtnueckuii kpekuHr. TeopeTndeckue OCHOBBI IIPOLECCAa KATATUTUYECKOIO
KPEKHHra BAaKyyMHOIO ra3oiyid. TeXHOJIOrM4ecKMe OCHOBBI IIpolecca KaTaJIuTHYECKOIO
KpPEKHMHIa BAaKyyMHOT0 ra3zoiist. TexHonornyeckas cxema nporecca KaTaluTHYeCKOro KPEKUHIa.

KoninokBuym Ne2

1. M3omepu3zanust  OeH3WHOBBIX  (pakuuil. TeopeTmdyeckue OCHOBBI — Ipoliecca
n3oMepu3au OeH3UHOBOM (pakiuu. TeXHOIOru4ecKkre OCHOBBI Tpollecca HW30MEpPHU3alUU
O6eH3uHOBOM (pakuuu. TexHonoruuyeckas cxema IpolLecca H30MEepU3aluu OEH3MHOBOM
bpaxuu.

2. Kartanutuueckuili pudopmunr. Teopernyeckre OCHOBBI IMpoliecca KaTaTUTUYECKOIO
pudopmunra. TexHONOrMYeCKHE OCHOBBI  Ipolecca  KaTaIUTHUYECKOro  pudopMHHra.
TexHonornueckas cxema mporecca KaTaTuTHIeCKoro pudopMuHra.

3. I'mnpokpekunr. TeopeTnueckne OCHOBBI MpoOIecca THAPOKPEKUHTA. TeXHOIOrHUecKre
OCHOBBI IIpolecCa THUAPOKpeuHra. TexHoJoruueckas cxema Ipouecca TI'MIPOKPEKHHIa
BAKyyYMHOI'O Ta30MJIsl.

4. AnxunupoBaHue. BricOKOOKTaHOBBIE Mpucaaku K OeH3uHy. TeopeTnueckue OCHOBBI
npouecca ankuiaupoBanus onepuHoB C4 u C5 cnupramu. TexHONIOrMUECKHE OCHOBBI Ipoliecca
ankunupoBanus onepunoB C4 u CS5 cnupramu. TexHomoruyeckas cxema mpoliecca
ANKWIMPOBaHUS U300yTUIICHOBON (paKIIUU METAHOJIOM.

Kpurtepun onieHKH KOJLIOKBHYMA:
2 ceMmecTp:
MaxkcumanbHO 25 0ansioB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABIECHHBII BOIPOC;
MunumanbHo 15 6anioB — 3a HEMOJIHBIA OTBET C IOMYIICHHEM TPyObIX OITHOOK.
3 cemectp:
MaxkcuManbHo 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHINA OTBET Ha MOCTaBJIEHHBIN BOIPOC;
MuHuManbHO 8 O6aI0B — 32 HEMOJHBIN OTBET € JAOMYIIEHUEM IPyObIX OLIHMOOK.
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MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN UHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUi HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoeo cunmesa

IlepeyeHb AMCKYCCHOHHBIX TeM [IJIsl IPOBeeHUs] KPYIJIOr0 CTOJIa
1o auctuiumHe « Teoprs XMMHUKO-TEXHOJIOTHYECKHX MTPOIIECCOB TITyOOKOH mepepadoTKH
HEPTI»

IIpoo6Jiembl HedTenepepadaTbiBaloNIeil NPoMbllIeHHOCTH Poccnu

[Ipennaraercss  mpoaHANIU3UPOBATh  CUTYallMIO,  CIOXKHBINAACA B POCCHICKOM
HedTenepepadaThIBAIOICH MPOMBIIIJICHHOCTH M €€ IMOCJICACTBUS JIJIsl OKpYyKaromeh cpeapl. B
xoJie 0bcyxeHus mpobuem HedTenepepabaThIBAIOIIEH OTPaCcd pacCMATPUBAIOTCS CIIEAYIOIINE

BOIIPOCHIL:

1 Ycrapesanue HII3

2 Huzkas riybuna nepepaboTku HedTH

3 Huskas 3arpy3ka Ipou3BOJCTBEHHBIX MOIIHOCTEH

4 Jlepurmut MOIIIHOCTEH 110 BTOPUYHOM repepaboTke HePTH

5 Cnaboe UCTOIh30BaHNE COBPEMEHHBIX TEXHOJIOTHIECKUX MPOIECCOB

6 HeparmonanbHoe pa3MeleHre NpeanpusTHii 0Tpaciu

7 CymecTBeHHOE TIpEBBINIEHWE O00BeMa JKCHopra HepTH HAL  AKCIOPTOM
HEPTENPOIYKTOB

8 HeaddexTuBHas cTpyKTypa SKcropTa HeTenpoOayKTOB

9 Bricokast Harpy3ka Ha OKpYXKarolyto cpery

Kpurepun ouneHku rpynmnoBoi IMCKYCCHM:
MaxkcumainbHo 12 0ansioB — 3a MOJHBIN, pa3BEPHYTHII OTBET Ha MOCTABIECHHBII BOIPOC;

MunumanbHo 3 6asia — 3a HETIOJTHBIA OTBET C JOMYIIICHHUEM TPYOBIX OITHOOK.
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MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUH MHCTUTYT ((uinan)
benepanbHOro rocy1apCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BhICIIET0 00pa30BaHUs
«Ka3zaHCKui HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoco cunmesa

Tema rpynnoBbIX W/WJIM HHAMBHIYAJIBHOT0 TBOPYECKOI0 3aJaHUs
1o auctuiuinHe « Teopust XUMUKO-TEXHOJIIOTHYECKHX MTPOIIECCOB TITyOO0KOH epepadoTKu
HEPTI»

Tema: Orxoabl HII3 — BTopu4HbBIi MaTepuaJbLHbIH pecypc

[IpoGnema mepepabOTKU W yTHIW3ANWKA HE(MTSHBIX [UIAMOB OCTACTCS IO MPEIKHEMY
akTyaiabHOM. Ecnm paccMaTpuBaTh NpeANpHUSATHS TOIJIMBHOIHEPIeTUYECKOro Komiuiekca Pd
OTHOCHTEJIHO BCEH MPOMBIIIICHHOCTH Poccum, Hal0 OTMETHTh, YTO OHH SBJISIFOTCS OJHUMH H3
[JIaBHBIX HCTOYHUKOB BBIOPOCOB BpenHbIX BemlectB B arMmocdepy (47,2 %), cOpoca
3arpsi3HEHHBIX CTOYHBIX BOA (26,8 %), TBepAbIx 0TX0110B (cBhILIE 32 %), HApHUKOBBIX ra30B (10
69 %). Cpenu Bcex He(TSHBIX OTXO/OB, OKa3bIBAIOIMX MaryOHOE BIMSHUE HA KOMIIOHEHTHI
NPUPOIHON Cpesibl, B YaCTHOCTH, TOBEPXHOCTHBIE M TIOA3EMHBIE BOJIbI, TOYBEHHO-PACTUTEIIBHBIC
IOKPOBBI, aTMOC(hEpHbI BO34yX, O0COOYH0 ONAcHOCTb HPEICTABISAIOT TaK Ha3blBaeMble
HedTenuiambl (He(TAHBIC ITaMBbI).

3apganme: M3yuuTh cocTaB, XapaKTEpPUCTHKH, KiIacCU(UKALUIO U BUIbl He(dTeIIaMOoB.
[IpoBecTn aHanmM3 JUTEPATYPHBIX JaHHBIX, HAYYHO-HCCIEIOBATEIbCKMX pPabdOT B o00JacTu
pa3paboOTKNU HOBBIX CIIOCOOOB M TEXHOJOTMH MepepalOoTKM M YTHIM3ALMU HEPTElUIaMoB.
[TpoBectn mareHTHBIE uccienoBaHuss mo Teme «llepepaborka Hedrenama», ompenenuTh
COBPEMEHHOE HalpaBJIeHUE pa3BUTHs CIOCOOOB M TEXHOJOIMH mepepaboTKu HedTenuiamoB B
KOMMepUYecKre MpoAyKThl. [Iouck mH(pOpMay OCYIIECTBIATh C MPUMEHEHHEM COBPEMEHHOMN
Hay4HO 0a3bl (Scopus, Web of Science, e-library, Pat Scape, Find Patent u ap.).

Kpurepun onenkn:
MaxkcruManbHO 26 6alijIoB - 3a MOJHBIN, pa3BEPHYTHIN OTBET HA MOCTABICHHBIE BOPOCHI.
MunumManbHo 15 OanoB — 3a HEMOJHBIA OTBET C JAOMYILIEHHEM IpyObIX OMIMOOK Hpu
ONpPENIETIEHUN CYIIIHOCTH PACKPBIBAEMBIX TOHATUM, TEOPUH, IBICHUN
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MuHHCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN UHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOT'0 0I0/PKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUi HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kagpeopa negpmexumuuecxoeo cunmesa

KommnuiekT 3aianuii 1151 1a00paTOpHBIX padoT
1o JTUCIUIUINHE ««Teopusi XUMHUKO-TEXHOJIIOTUYECKUX MPOIIECCOB IITy0OKOM MepepadoTKu
HeTr»

JlabopaTopuasi pabora 1. OmnpeneneHue QpaknHOHHOTO cocTtaBa HehTH W
He(TENPOAYKTOB METOJIOM MPSIMOM MEPETOHKHU MpU aTMOCHEpPHOM JaBICHUU

3ananue. 1) [IpoBectu (pakmmonHoe pazzaesneHne He)TH METOIOM MPSMOM MEPErOHKU
IIpU aTMOC(EPHOM JIaBJICHUM;

2) OmnpenenuTb PpaKkIMOHHBINA COCTAB MPOIYKTOB;

3) CoctaBUTh MaTepHAIbHBINA OaIaHC MPOIIECCa;

4) PaccunTath BBIXOJ CBETIBIX (PPAKIIHIA.

JlabopaTopnasi pa6ora 2. OnpenenuTs KayecTBO HeYTEIPOAYKTOB
3aganue. 1) OnpenenuTs INIOTHOCTD U BA3KOCTh HEPTIPOITYKTOB;
2) OmpenenuTh cofiepKaHue BObl B HEPTEIPOAYKTaX.

JlabopaTopuasi padora 3. Pacuer (Qu3MKO-XMMHUYECKUX CBOMCTB M cocTaBa HeDTU U
He(TENPOAYKTOB

3apanme. 1) IlpoBecTu pacueT KOMIOHEHTHOro cocraBa. ONpenenuTb CpeIHION
TEMIEPATYpPy KUIMEHUS. BRIUMCINTD XapakTepu3yromuii hakTop

2) OnpenenuTsb IIOTHOCTh U MOJISIPHYIO Maccy.

3) PaccuuTtaTh [aBiIeHME HACBILIEHHBIX TMapoB. KpuTuueckue u NpUBEIACHHbBIE
napameTphbl.

4) OnpenenuTs TEIUIOBBIE CBOMCTBRA.

JlabopaTopunasi paGora 4. TepMuyeckuil KPEeKUHI TDKENbIX HEPTSIHBIX (ppakuuil npu
temneparype 350-400 °C

3aganue. 1) [IpoBecTn TepMUUECKHl KPEKUHT TSDKEIBIX HEPTENPOIYKTOB B MHTEpBAJIE
temneparyp 350-400 °C;

2) OnpenenuTh MIOTHOCTh U BSI3KOCTH MOJTYYEHHBIX ITPOYKTOB;

3) Onpenenuth HOJHOE YUCIIO MOJyUYEHHBIX TPOAYKTOB;

4) CocTtaBuTh MaTEepHAIBHBINA OaTaHC MpoIecca;

5) PaccuntaTh KpeKMHI-OCTATOK.

JlaGopaTtopHas padora S. TepMmuueckuil KpeKUHT TSDKEIBIX HEDTSIHBIX (pakiuidl mpu
temrepatype 400-450 °C

3ananme. 1) IIpoBecTu TepMUUECKUI KPEKUHT TSDKENBIX HEPTENPOAYKTOB B HHTEpBae
temneparyp 400-450 °C;

2) OnpenenuTsb IIOTHOCTh U BA3KOCTH MOJTyYEHHBIX IPOAYKTOB;

3) Onpenenuth HOAHOE YUCIIO OTYYEHHBIX MPOIYKTOB;

4) CoctaBUTh MaTepUaIbHbII OalaHC MpoLecca;

5) PaccunrtaTh KpEeKUHI-OCTATOK;

6) IIpennoxuTh ONTUMAJIbHBIE YCIOBUS BEICHUS MpoLiecca KPeKUHTa HePTEepOayKTOB.
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JlabopaTopHasi paGora 6. IIpuHIMIBI COCTaBICHHS TEXHOJOTHYECKHX CXEM IMPOIECCOB
rITyOOKO¥ mepepaboTKu HEPTH.

3aganue. 1) BEBIMOTHUTE TEXHONOTHYECKYIO CXEMy IIpollecca THUAPOOYHCTKH OEH3WHOBOM
¢dpakuum B rpaduueckoM peaakrope cornacHo Tpedboanusm ECK/I;

2) DBoINONHUTH TEXHONOTHYECKYID CXEMy TMpolecca KaTaIUTHYECKOro  pugopMuHra
MIPSMOTOHHOTO OC€H3MHA B TpadUIecKOM pemakTope cormacHo Tpedopanusm ECK/I;

3) BBINOTHUTE TEXHOJOTMYECKYIO CXeMY MPOLecca KaTATUTHUECKOI0 KPEKHHIa COTTIACHO
tpeboBanusim ECK/I.

Kputepun oneHkmu:

2 cemecTp:
- MaKCUMaJIbHO § OaJUIOB 3a KXy BBIOJHEHHYIO JabopaTopHy0 paboTry, eciu padoTa
BBHITMIOJITHEHA B MOJHOM O0BEeMe, B OTYETe MPABUIBLHO M aKKypaTHO BBIMOJIHEHBI BCE 3aIlUCH,
BBIYUCIICHUS,
- MUHUMaQIbHO 5 0auioB, €cIM B OTYETE €CTh HE3HAUYUTEJbHBbIC OMIMOKHM B 3alHCSX,
BBIYHCIJICHUSX.

3 cemecTp:
- MaKCHUMaJIbHO 4 0aJyioB 3a KaXKIyH BBIOJHEHHYIO JabopaTopHyIO paboTry, eciu paboTa
BBHITIOJTHEHA B MOJHOM O0BEMe, B OTYETe MPABUIBLHO M aKKypaTHO BBHIMOJTHEHBI BCE 3aIlUCH,
BBIYHCIICHUA,
- MUHUMaIbHO 2 0auioB, €CcIM B OTYETE €CTh HE3HAUYUTEJbHBbIC OIIMOKHM B 3alHCAX,
BBIYHCIJICHUSX.
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