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Ilepeuens Komnemenyui u UHOUKAMOPOE OOCHUNCCHUA KOMREMEHUUIL C YKAZAHUEM IMAN08 (hopMUPOBAHUS 8 NPOUeECCe 0CCOCHUS
OUCUUNTTUHDL

INK-1 Criocoben k moucky, o0paboTKe, aHAJIM3Y U CHCTEMAaTU3aIlul HAyYHO-TEXHUYECKOW MH(DOPMAIIMU 10 TEME HUCCIICIOBAHUS, BBIOOPY METOIMK U

CpE/ICTB pelIeHUs 33]]a9u

[IK-1.1 3naer npuHOHIE (GOPMHUPOBAHUS ATAIbl BBIIOTHEHHUS HAYYHO-MCCIEAOBATENBCKUX PabOT M pa3padOTOK; METOABI ITOUCKA, 00paboTKU |
nepeayd HayqYHO! MH(OPMAaIIUY, COBPEMEHHBIC METOIbI aHAIHM3a MTPOIYKTOB XUMUYECKON TIepepadoTKu He(hTH

ITK-1.2 YMeeT ocymiecTBIsATh MOUCK WH(POPMAIIMK ¢ MPUMEHEHUEM COBPEMEHHOM HayuHo# 0a3bl (Scopus, Web of Science, e-library, Pat Scape,
Find Patent u 1p.); MpOTrHO3UPOBATH XWUMH3M MPOIECCA; YCTAHABIMBATH CTPYKTYPY XHUMHUYECKOTO COCIAWHCHHS C MOMOIIBI0 COBPEMEHHBIX (DHU3UKO-
XUMHYECCKHUX METOJO0B aHaJIM3a

[1K-1.3 Brmageer (QU3MKO-XUMHUYECKMMHA METOJAMH aHAJIH3a XMMHUYECKUX COCAWHEHHWH MJsl PElIeHUs Hay4YHBIX, HAayYHO-TIPOU3BOACTBEHHBIX H
MPOM3BOJCTBEHHBIX 3a/la4; MPHHIMIIAMH OpraHW3alid ¥ IJIAHUPOBAHHS HAYYHO-HUCCIICAOBATEIbCKUX PadOT, METOJaMH KOHTPOJS TEXHOJIOTHUECKUX
MPOIIECCOB

INIK-3 CniocobeH BIIafieTh 3HAHWSIMH, IO3BOJISIOIIMMH AHAJIM3UPOBATh TEHACHIMH Pa3BUTHS TEXHOJIOTUH HEYTEXMMHUYECKHX IPOU3BOCTB,

COBEpILIECHCTBOBATh JENUCTBYIOIIUE, BHEPATH HOBbIE TEXHOJIOTUH Ha OCHOBE PAllMOHAJIbHBIX U AJIbTEPHATUBHBIX UCTOYHUKOB ChIPbSA

IIK-3.1 3Haer TeopeTHYECKHE OCHOBHI MPOMBIIUIEHHBIX TEXHOJIOTUYECKUX IMPOIECCOB COBPEMEHHBIX HE()TEXMMUYECKUX MPOU3BOJICTB; OCHOBHBIC
HanpaBJIeHUsI PAa3BUTUA U COBEPIIEHCTBOBAHUS TEXHOJIOTUW MPOMBIIUIEHHBIX MPOU3BOJICTB; MNPUHIIMIBI OCTPOEHUSI TEXHOJOTMUECKUX CXEM IPOU3BO/ICTB;
CIIOCOOBI PAITMOHATEHOTO UCTIONB30BAHMSI CHIPhS M YTIIIH3AIIUN TIPOU3BOICTBEHHBIX OTXO0I0B

IIK-3.2 Ymeer pa3zpabarbiBaTh M COBEPIICHCTBOBATH TEXHOJOTHIO IMPOW3BOJICTBA IMPOJYKTOB OPTraHUYECKOTO W He()TEXMMHYECKOTO CHHTE3a;
pa3pabaTeiBaTh TEXHOJOTHYECKHE CXEMbl XHMHUYECKHX IPOU3BOJICTB; aHAIM3HPOBATH CHOCOOBI PAIMOHAIBLHOTO WCHOJB30BAHHUS CHIPhS W YTHIIM3AIHNU
MPOU3BOJICTBEHHBIX OTXO0B, IPOBOJIUTh AHAJIM3 KOHTPOJIS KaueCTBa TEXHOJIOTMUECKOT O Mpolecca

[1K-3.3 Bnageer TeopeTWYeCKHMMH OCHOBAMH MPOMBIIIICHHBIX TEXHOJIOTUYECKHX IPOIECCOB OPraHUYECKOr0 M HEPTEeXUMHUYECKOTO CHHTE3a;
HaBBIKAMHU Pa3pa0OTKA W COBEPIISHCTBOBAHWS TEXHOJIOTMH IIPOU3BOJICTBA MPOJYKTOB OPraHUYECKOTO W HE(DTEXWMHUYECKOTO CHHTE3a; MPUHIMIIAMHU
TIOCTPOEHHUSI TEXHOJOTHYECKUX CXEM XHMHUYECKHX IMPOU3BOJCTB; CIOCO0aMH PAIlMOHAIBLHOTO HMCIOIB30BAHUS CHIPhS M YTHIM3AIUH MPOU3BOICTBEHHBIX
OTXO/IOB; CITOCO0AMHM aHaJIM3a KOHTPOJIA Ka4yeCTBa TEXHOJIOTUYECKOrO MPOIECCa; HaBbIKaMH YCTPaHEHHS TEXHOJIOIMYECKOro Opaka



dmanol hopmuposanus é npoyecce 0ceoeHus OUCUYUNTIUHDL

Huouxamoput
Ilpakmuueckue .
00CMUIICCHUA Kypcoeoi Haumenoeanue oyenounoz2o cpeocmea
3anamus, Jlabopamopuoie
KomnemeHyuu Jexkyuu . npoekm
nabdopamopuwlil 3anamus
(paboma)
RPAKMUKYM
Jlabopamopuas paboma, KonioKeuym,
He He N
IK-1.1 Temwt 1-9 Tema 1-8 Kpy2nwlit cmoin, peghepam, meopuecxkoe
npeodycmompeHul npedycmompenul N
3a0anue, Keiic, IK3AMEH
Jlabopamopnas paboma, Koa10Keuym,
He He N
IK-1.2 Temwt 1-9 Tema 1-8 Kpy2nslil cmoin, peghepam, meopueckoe
npeoycmompeHbl npedycmompenul N
3adanue, Keiic, IK3AMeEH
Jlabopamopuasa paboma, KonioKeuym,
He He N
IK-1.3 Temwt 1-9 Tema 1-8 Kpy2nwlil cmoin, peghepam, meopuecxkoe
npedycmompeHul npedycmompenul N
3a0anue, Keiic, IK3AMeH
Jlabopamopuasa paboma, Koniokeuym,
He He N
IK-3.1 Temwt 1-9 Tema 1-8 Kpy2aslit cmoin, peghepam, meopueckoe
npedycmompeHol npedycmompenl N
3a0anue, Keiic, IK3AMeH
Jlabopamopuas paboma, KonioKeuym,
He He N
[IK-3.2 Temwr 1-9 Tema 1-8 Kpyanolit cmon, peghpepam, meopueckoe
npeoycmompeHl npedycmompenul N
3adanue, Keiic, IK3AMeH
Jlabopamopuasa paboma, KonioKeuym,
He He N
I1K-3.3 Temwr 1-9 Tema 1-8 Kpy2aslit cmoin, peghepam, meopueckoe
npeoycmompeHul npedycmompenul

3a0anue, Keic, IK3AMeH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

OuenunBaoye MeponpusiTHs KomnuecTBo Bamist
min | max
2 cemecTp
JlabopatopHas padora 3 15 (5) 24 (8)
Keiic 1 15 25
TBopueckoe 3ajaHue 1 15 26
Konnoksuym 1 15 25
HUTOI'O 60 100
3 cemecTp
JlaboparopHas paboTa 3 6 (2) 12 (4)
Pedepar 1 9 12
Keiic 1 8 12
Komnoksuym 1 8 12
Kpyraslii cTon 1 3 12
OK3aMeH 1 24 40
NTOI'O 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpPa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHYECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHW; WCIOJIb3yeT B OTBETE JOMOJHUTENBHBIN MaTepuai
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OaioB, ONM3KUM K MaKCUMAaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILIO» BBICTABISIETCA CTYAEHTY, €CIM TEOPETUUYECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO MpoOenbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEAyCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE
Ha MOCTaBJICHHBIA BOMPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIICHUS JIOTHYECKOU
II0CJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIIA.

Onenka «

CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHe

CTyJIeHTa,
CaMOCTOSATENb
OIINOKY U TIp

3a4TEHO» BBICTaBJISICTCS
Ha BOMPOCHI IO
[IOCJIEIOBATEINBHBI,
W3JI0KEHBI,  JIOMYCKarTCs
B OTBETE
OTCYTCTBHUE

peueBbie

KakK

HOT'O BBIBO/IA,

Huxe 60

Heynosnersop
UTENBHO
(1e 3auTeHO)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM OH HE
3HAaeT 3HAUUTENBHOM YacTHM NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIE OINWOKH, HEYBEPEeHHO, C OONBIIMMH 3aTPYAHEHHUSIMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii o0ydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTYJICHTY,

«HEC

€CJIn

3a4TCHO» BBICTABJIACTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHA TEMBEI JAUCIHUITIIINHBI,

HEC OTBCYHACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOJAIIMWEC BOIIPOCHI MPETIOJaBaTCIIA.




Kparkasi xapakTepuCcTHKA OLEHOYHBIX CpPecTBA

Ne | Haumenosanue | Kpamkasa xapakmepucmuka oueHo4H020 cpeocmea Ilpeocmaenenue
n/n | oOueHounoz2o OUEHOUYHO020 cpedcmea
cpeocmea 6 (honoe
1. |JlaGopatopnast |CpeacTBO MPOBEPKU YMEHUN TPUMEHSTH Mertoauueckue
paboTta MOJIy4YE€HHBIE 3HAHUS 10 3apaHee ONpeaeTIeHHOM yKa3aHus K

METOAMKE JUIsl pEeLICHUs 3a/1a4 WK 3aJJaHul 10 IIPOBEJCHUIO
MOJIYJIIO WU AUCUHUIIIMHE B LIEJIOM. 1abopaTopHOil pabOTHI

2.  |Keiic-3agaua [IpoGnemHoe 3aganKe, B KOTOPOM 00y4daromeMycst 3ananus i pelieHus
IIPEIIaraeTCsi OCMBICIIUTD PEATBLHYIO Kelc-3a71aun
npodeccnoHanTbHO-OPUEHTUPOBAHHYIO CUTYAIUIO,
HEOO0XOAUMYIO ISl PELICHHUS OTIPEIeIIeHHON
poOJIEMBI.

3. |TBopueckoe YacTuyHO perjiaMeHTpUPOBAaHHOE 3alaHuUE, Tembl rpynmnoBbIX

3aJjaHue MMEIOIIee HECTAaHIAPTHOE PEIlleHre U MO3BOJISIONIee u/uiu

JTUAarHOCTUPOBATh YMEHUS, UHTEIPUPOBATH 3HAHUS WHIMBUIYATbHBIX
pa3IMyYHbIX 00JacTeil, apryMEeHTPHUPOBATh TBOPUYECKUX 3aJaHUA
COOCTBEHHYIO TOUKY 3peHUsSI. MOXKET BBITIOTHATHCS B
WHIUBUAYAIBHOM HOPSIKE WIH TPYIION
00yJaromuxcs.

4.  |KomnokBuym CpencTBO KOHTPOJIS YCBOGHHUS YI€OHOTO MaTepuaia Bormpocs! 110 te-
TEMBbI, pa3/ielia Ui pa3AesioB JUCHUIIIUHBI, Mam/paszzaenam
OpraHU30BaHHOE KaK yueOHOE 3aHSATHE B BHJIC JTUCTIUTLTAHBI
co0ecel0BaHus MPernoaBaTesis ¢ 00yJaroIUMHUCS.

5.  |Kpyrasiii cton  |OneHoYHBIE CPENICTBA, MTO3BOJISIONINE BKIIOYUTD [lepeuenn
00ydJaronuxcs B mporecc 00CyKIAEHUsI CIIOPHOTO JTUCKYCCUOHHBIX TEM
BOMPOCa, MPOOIEMbI M OLEHUTh UX YMEHUE JUTSl IPOBEJICHUS
apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUS. KpYTJIOro CToJIa

6. |Pedepar [TponykT caMOCTOSITENHHOM PaOOTHI CTY/IEHTA, Temsl pedpeparon

MPEJCTABIAIOMINN COO0M KpaTKoe U3JI0KEHHE B
MUCbMCHHOM BHUC MOJYUCHHBIX PE3YJIbTATOB
TEOPETUYECKOT0 aHaIM3a ONpeIeTICHHON HayqYHOH
(yueOHO-HCcCIIe10BaTENbCKOM) TEMBI, TJI€ aBTOP
PacKpbIBaeT CyTh MCCIIETyeMOM MPOOIEMBI,
IIPHUBOJUT Pa3JIMYHBIC TOYKU 3PCHUS, a TAKKE
COOCTBEHHBIE B3IJIS/Ibl HA HEE.




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKACHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAlMOHAJIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

Ilepeyens IK3aMeHALTMOHHBIX BONIPOCOB
0 TUCIUIUTHHE « Teoprs XUMHUKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepaboTKu
HeTH»

1. Hedptp. Dpaknuonusii cocraB Hedptn. @Pusznueckue CcBoHWCTBA HEPTH W
HedTenpoaykroB. [TonroroBka Hept. Ycranorka DJIOY-ABT.

2. Crpykrypa HII3. I'my6una nepepabotku HeTH.

3. Tepmuueckue mpeBpalieHHus YIIEBOAOPOAOB B ra3oBod (asze. Teopermueckue u
TEXHOJIOTUYECKHE OCHOBBI IPOLIECCOB TEPMUUECKOT0 KPEKUHI'a HEPTEIIPOAYKTOB.

4. T'ubpoouncrka HedrenpoaykToB. TeopeTHyeckre OCHOBBI IMPOIECCa TUAPOOUUCTKU
He(DTSIHBIX (paKIIHid.

5. I'mbpoouncTka HePTENPOAYKTOB. TEXHOIOTHYECKIE OCHOBBI MPOLIECCa THAPOOUNCTKH
HeTsHbIX (pakuuil. TexHosornyeckas cxema rnpouecca ruJIpoOYUCTKH KEPOCHHOBOM (paKLuy.

6. Katamutnueckuii KpekuHr. TeopeTMdyeckne OCHOBBI TMpoIecca KaTaIUTHIECKOTO
KPEKUHIa BAaKyyMHOI'O ra30is.

7. Karanutuueckuil KpeKMHI. TEeXHOJIOrMYECKHE OCHOBBI IpOllecca KaTaJIUTHUYECKOIO
KpPEKUHIa BaKyyMHOTI0 rasoitsis. TexHonornueckas cxema rnpouecca KaTaluTHYeCKOro KpeKHHra

8. N3omepmszanmst  OeH3MHOBBIX  (pakmmidl. TeopeTwmueckue OCHOBBI — Ipoliecca
U30MepHu3aly OEH3MHOBON (pakLuy.

9. N3omepmszanmst OeH3MHOBBIX  (ppakiuii. TexHOJIOrmuecKue OCHOBBI —Mporiecca
u3oMepu3anuu OeH3MHOBOM ¢pakuuu. TexHojoruyeckas cxema Impolecca H30MepH3alUH
OeH3MHOBOM (hpaKuy.

10.  Karanutuueckuit pu(OpPMHUHT. Teopetnueckue OCHOBBI nporecca
KaTaJIMTHYIECKOTO PH(POPMHUHTA.
11.  Karanutnueckuii  pudopmuHr.  TeXHOJOTMUECKHME  OCHOBBI  Ipoliecca

KaTaMTHIecKoro pudopmuHra. TexHOJIOrMUYecKass CXeMa TMpolecca KaTaTUTHYECKOTO
pudopMHHra.

12.  Tuapoxpekunr. TeopeTHuecKkre OCHOBBI IMPOIleCcca THIPOKPEKHHTA.

13.  Twuapokpekunr.  TexHONOTHYECKHE  OCHOBBI  Mpollecca  TUAPOKPEHHTa.
TexHomornueckast cxema mnpoiecca TuJIpOKPEeKUHra BAKyyMHOTO Ta30MIIsl.

14,  AnkunupoBaHue. BBICOKOOKTaHOBBIE TpHCaaku K OeH3uHY. TeopeTrnyeckue
OCHOBBI TIporiecca ankmimpoBanus oiaepuHoB C4 u C5 cnupramu.

15.  AnkunupoBanue. TeXHOJIOTMYECKHE OCHOBBI  Tpollecca  ATKWIMPOBAHUS

onepunoB C4 wu C5 cnupramu. TexHonormueckas cxema Ipoliecca aJKUIUPOBaHUS
n300yTUICHOBON (DPAKIIMU METAHOJIOM.
Kpurepum ouenku:

36-40 OammoB — OTBETHI HAa BOIPOCHI CBHUJETEIBCTBYIOT 00 YBEPEHHBIX 3HAHHUAX W
YMEHHSIX CTYyJICHTA.



32-35 GayIoB — OTBETHl Ha BOIPOCHI CBUAETENBCTBYIOT O JOCTATOYHBIX 3HAHUAX M
YMEHHSX CTYZICHTA.

25-31 GamuioB — OTBETHI HAa BONPOCH CBHJETEIBCTBYIOT O HEJOCTATOYHBIX 3HAHUIX U
OrpaHMYCHHOM YMEHHU CTYJICHTA.

0-24 GamnoB — OTBETHl HAa BONPOCH! CBUAETEIBCTBYIOT O CIa0BIX 3HAHUSX U HEYMEHUU
CTyZIEHTA.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kageopa negpmexumuuecxoeo cunmesa

3ananus 1J4 pemieHus Keic-3a1a4
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

Keiic-1. 3anacsl HepTu PD He BeuHbI

HedrerasoBast orpacnp sBisieTcss INIaBHOM W HauOosiee JAMHAMHUYHO pa3BHUBAOILEH
0Tpacibl0 YKOHOMMKH, KOTOpas 00eCreuynuBaeT 3HaYUTEIbHYI0 YaCTh HALIMOHAIBHOI'O BaJIOBOTIO
IPOJYKTA, OFOPKETHBIX JOXO0/JI0B U BAJIOTHBIX MOCTYIIJIEHUI B CTpaHy.

IIpencraBbre, 4TO BBl IVIABHBIM aHAJIMTUK CTPaHbI, U YTO BBl OyJeTe JesaTh, €CIU BaM
M3BECTHO, YTO 3amacoB HedTH XBaTUT Ha 45-60 ser.

3ananue K keicy 1. Hy:xHO moAroToBUTh OTUET nepen ayauTopueil. B otduere orpasurth
CJIEIYIOIINE YHKTHI:

1. OcHOBHBIE 3Talbl PEIICHUs JaHHON IPOOIEeMBbI.

2. OCHOBHBIE CBEJICHUS O POCCUICKOMN HEPTH.

3. BO03MOXHOCTb 3aMEHbl [JPYIMMM QJIbTEPHATHUBHBIMA HMCTOYHMKAMH OHEPrUu
(BOIOPOHBIX TEXHOJIOTHH, COTHEYHOH U BETPOBOM SHEPIUH).

Keiic-2. [lepepadoTka yriekucjaoro ra3a

Kpynnast HedrenepepabarbiBatomias KOMIAHMUS IOATOTOBMJIA NMPOEKT IO BBIIECICHHIO
YIIIEKUCIIOTO ra3a U3 OTXOMASIIEro raza KOpOTKOLMKIOBOM a1copOlMy Ha YCTAaHOBKE MOJy4EHUs
TEXHUYECKOTro Bojopojaa. KauecTBo BBIAEISEMOro YIJeKHCIOro raza MpeBbllIaeT TpeOoBaHMS,
npenbsaBiasiemsle k numeBomy CO2 cornacHo 'OCT 8050-85. Beero B roa Oynet BbliensThes 26
498 TOHH YIJIEKUCIIOro rasa.

3ananue k keiicy 2. IloaroroButh mnpemiokKeHHE IO NepepaboTKU IMOITYYEHHOTO
YIJIEKHUCIIOTO Ta3a Ha TEPPUTOPUU HedTenepepadaThIBAIOIIETO 3aBO/IA.

[IpoBecTu aHaJIN3 UMEIOIIMXCS TEXHOJIOTUH TIepepabOTKU YIIIEKUCIIOr0 ra3a B MUpe.

Kpurepun onenkmn:
2 ceMmecTp:
MaxkcumanbHO 25 0asioB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABIECHHBIN BOIPOC;
MunumanbHo 15 6anioB — 3a HEMOJIHBINA OTBET C IOMYIICHHEM IPyObIX OITHOOK.
3 cemecTp:
MaxkcuManbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MOCTaBJIEHHBIN BOIPOC;
MuHuManbHO 8 O6aIOB — 32 HEMOJHBIN OTBET € JOMYIIEHUEM IPyObIX OIIHOOK.
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MuHHCTEPCTBO HAYKU U BBICIIEro oopazoBanus Poccuiickoit denepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHON02UYECKUL
Kagheopa neghmexumuuecxozo cunmesa

Tembl pedepaToB
0 TUCIUTUTHHE « Teoprs XUMUKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepaboTKu
HeTH»

Karanmurnueckuit pudopmMuHr 6eH3MHA
O06e3BoxuBaHuE U 0OeccorBanne HePTH
[IpousBocTBO OUTYyMa

IManpoouncrka 6eH3UHOBOM (Dpakuu
I'unpoouncTka KEPOCHHOBOM (paKIiu
IanpoouncTka qu3enbHON Qpakuu
Karanutuueckuii KpeKUHT BaKyyMHOTO ra3o0iiis
N3omepusanus OeH3MHOBOM Ppakuuu
ATtMochepHas reperonka HeTr

10. BakyyMmHas neperoHka ma3yrta

11. Ilponecc Knayca

12. BucOpekuHr ryipoHa

13. Ilpon3BoacTBO OUTYMOB

14. AnxunupoBaHue

15. [TapoBast KOHBEpCHUsI METaHa

16. 3ameiIeHHOE KOKCOBaHUE

17. TunpokpekuHr Ma3yra

CoNoOA~WNE

Kpurepun onenkmn:
MaxkcumanbHO 12 GanoB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MIOCTABICHHBIH BOIIPOC;
MunumanbHo 9 6alioB — 3a HETMOJIHBINA OTBET C IOMYIIEHUEM IPYOBIX OUTHOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

KommuiekT BOnpocoB Jisi KOJIJIOKBHYMOB
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

KoanoxkBuym Nel

1. Hedrs. @pakmumonnsiii coctaB Heptu. Dusnveckue cBoiicTBa HePTH W

HeprenpoaykroB. [loaroroska Hedtu. Ycranoska JIOY-ABT. Ctpykrypa HII3.

2. Tepmuueckue NpeBpalleHHUs YIIEBOAOPOAOB B ra3oBod (aze. Teopermyeckue u
TEXHOJIOTHYECKHE OCHOBHI MPOIIECCOB TEPMUUYECKOTO KPEKUHTa HE(DTEIPOLYKTOB.

3. I'mbpoounctka HedTenpoaykToB. TeopeTnyeckne OCHOBBI MpOIecca THAPOOUYUCTKH
He(TAHBIX (pakiuil. TexHoIorn4eckre OCHOBHI MpoIlecca THAPOOYUCTKH He(PTAHBIX (ppaKuuid.
TexHonormuecKas cxema mporecca ruAPOOINCTKH KEPOCHHOBOW (hPAKIIHH.

4. Karanutudeckuii KpekuHr. TeopeTHUeckne OCHOBBI IIpollecca KaTaIUTUYECKOTO
KPEKHHra BaKyyMHOro ra3oiyia. TexHoJormdeckue OCHOBBI IIpolecca KaTaJuTHYECKOIO
KpEKHHI'a BAKYyMHOI'0 ra3oiiisi. TexHogornyeckas cxema mpoiecca KaTaIuTHYeCKOro KPEeKHHIa.

Konnoksuym Ne2

1. M3omepusanus OeH3MHOBBIX  (pakuuid. TeopeTwueckue OCHOBHI — TMpoliecca
u3oMepu3auu OeH3MHOBOW (pakiuu. TexHonornyeckue OCHOBBI Ipoliecca H30MepHU3alUU
OeHsuHOBOM (Qpakuuu. TexHoNOruueckas cxema Ipolecca H30Mepu3aluu OEH3MHOBOM
bpaxuu.

2. Karamutnueckuii pudopmunr. TeopeTnyeckrie OCHOBHI MpoIlecca KaTaTHTHUYECKOTO
pudopmunra. TexHOIOTMYECKHE OCHOBBI  Ipollecca  KaTaJUTHUYECKOro  pUPOPMHHTA.
TexHomornuueckasi cxema rnporecca KaTaTuTHIeCKOT0 pu(OpMHUHTA.

3. I'mapoxpekunr. TeopeTndyeckne OCHOBBI IIpoliecca THAPOKPEKHHTa. TEeXHOIOTHYECKue
OCHOBBI TIpolecca THUIPOKpeuHra. TexHOJOrMueckas cXeMmMa I[polecca T'MIPOKPEKUHTa
BaKyyMHOI'O T'a30MJIs.

4. AnxunupoBaHue. BbrICOKOOKTaHOBbIE MpHCaIku K OeH3uHy. TeopeTnueckne OCHOBBI
nporecca ankuiuposanus onepunoB C4 u CS5 cnupramu. TexHOIOTHUECKHE OCHOBBI IMpoliecca
ankunupoBanust osnepuHoB C4 u C5 cnupramu. TexHomormyeckas cxema Ipoliecca
IKUIUPOBaHUS N300yTUIIEHOBOW (DPAKIIMK METAHOJIOM.

Kpurtepuu oneHkn KOJIJIOKBUYMA:
2 cemecTp:
MaxkcumanbHO 25 0aiioB — 3a MOJTHBIN, pa3BEPHYTHIH OTBET Ha MIOCTABICHHBIH BOIPOC;
MunumanbHo 15 6a10B — 32 HETIOJIHBIN OTBET C JOMYIIEHUEM TPYObIX OMHOOK.
3 cemecTtp:
MaxkcuMmanbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET HA TIOCTABJICHHBIN BOIIPOC;
MunuManbHO 8 0a/IOB — 32 HETIOJIHBIA OTBET C JAOIMYIIICHUEM TPYOBIX OIHOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

Ilepeyensb AMCKYCCHOHHBIX TeM IJIsl MPOBeIeHUsI KPYIJIOro CToJIa
o TUCIUIUTHHE « Teoprs XUMUKO-TEXHOJIOTHYECKHUX MIPOIECCOB MIYyOOKOH nepepaboTKu
HeTH»

IIpo6aembl HepTenepepabdaTbiBalouieii NpomMbinLIeHHOCTH Poccun

[Ipennaraercss  mpoaHANM3UPOBATh  CUTYallMiO, CIIOKHBINASACSI B POCCHICKOM
HedTenepepadaThIBAIONICH POMBIILICHHOCTH M €€ MOCICACTBUS U OKpyKaromiend cpenbl. B
xoJie 00cyxeHus mpobiem HedTenepepadaThIBAIONICH OTPACIH PACCMATPUBAIOTCS CIICTYIOIINC

BOIIPOCHKI:

1 Ycrapesanue HII3

2 Huskas riyOuHa nepepaboTku HepTU

3 Huskas 3arpy3ka Npou3BOJCTBEHHBIX MOIIHOCTEH

4 Jleduuut MolIHOCTEN IO BTOPUYHON ITepepadboTke HeTH

5 Cnaboe uCnonb30BaHUE COBPEMEHHBIX TEXHOJOTMUECKUX MTPOLECCOB

6 HepaunonanbHoe pa3melieHue nIpeJupusiTuii 0Tpaciiu

7 CyuecTBeHHOE MpeBbIIEHHE o0beMa JKcHopra HepTH HaJg  SKCHOPTOM
He(TENPOAYKTOB

8 HeahpekTrBHas cTpyKTypa 3KcriopTa HEPTENPOAYKTOB

9 BeIcokast Harpy3ka Ha OKpYXKarollylo CpeLy

Kpurepun oneHKH rpynnoBoii JMCKyCCHH:
MaxkcruManbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MOCTaBJIEHHBIN BOIPOC;

MunumanbHo 3 6aia — 3a HENOJMHBINA OTBET C AOMYIIEHHEM TPYOBIX OIIHUOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannu
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAITMOHAIBHBIN UCCIIEI0BATEIILCKUN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuueckozo cunmesa

Tema rpynnoBbIX /WM HHANBUAYAJIBLHOT0 TBOPYECKOT0 32 JaHUS
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

Tema: Orxoasl HII3 — BropuyHbIii MaTepuaJbHbIi pecypc

[IpoGnema mepepabOTKU U yTUIU3AUWK HE(TAHBIX [IIAMOB OCTAeTCS MO MPEKHEMY
aKkTyanbHOM. Eciim paccMmarpuBarh IPEANPUATHS TOIUIMBHOIHEPIETHYECKOro Komiuiekca Pd
OTHOCHUTEIILHO BCEW MPOMBIIUIEHHOCTH Poccun, Halo OTMETHTh, YTO OHH SBISIOTCS OJHUMHU U3
[JIABHBIX HCTOYHUKOB BBIOPOCOB BpeIHBIX BemiectB B arMmocdepy (47,2 %), cOpoca
3arpsiI3HEHHBIX CTOYHBIX BOJ (26,8 %), TBepAbIX 0TX010B (cBbIiie 32 %), MapHUKOBBIX ra3oB (10
69 %). Cpenu Bcex He(TSHBIX OTXOJOB, OKA3bIBAIOMIMX IMAryOHOE BIUSHUE HA KOMIIOHCHTBI
MPUPOJIHOI Cpefibl, B YACTHOCTH, TOBEPXHOCTHBIE U MOJI3EMHbIE BOJIbI, IOYBEHHO-PACTUTEIbHBIC
MOKPOBBI, aTMOC(HEpHBI BO3AyX, OCOOYI0 OIACHOCTh WPEACTABISIIOT TaK Ha3bIBaeMble
He(drenamel (HeTSIHBIC MITAMBI).

3aganue: M3yunTh cocraB, XapaKTEPUCTHKH, KIAacCH(UKALUIO M BUIBl HE(TEIIIIaMOB.
[IpoBecTn aHanW3 IUTEPATypHBIX HaHHBIX, HAYYHO-HCCIENOBATEIbCKUX paboT B oOnactu
pa3pabOTKH HOBBIX CHOCOOOB M TEXHOJOTHHA TEepepaboTKH W yTWIM3AIHMK He(TEeIIaMOB.
[IpoBectn mareHTHble uccienoBanus mo teme «llepepaborka HedTenuiaMa», OMPENEIUTH
COBPEMEHHOE HAIlpaBJIICHHWE Pa3BUTHS CIIOCOOOB M TEXHOJOTHH MepepadoTKH He(TenuiaMoB B
KOMMepueckue MpoAyKThl. [Iouck nHpopManuu oCymiecTBIsATh C MPUMEHEHHEM COBPEMEHHOMN
Hay4HoU 0a3bl (Scopus, Web of Science, e-library, Pat Scape, Find Patent u np.).

Kpurepun ouenku:
MaxkcumanbHO 26 OanioB - 3a MOJHBIN, pa3BEPHYTHIM OTBET Ha MMOCTABJICHHbBIE BOIPOCHI.
MunumanbHo 15 6aioB — 3a HEMOJIHBIM OTBET C JOMYIIEHHEM IpyObIX OIIMOOK MpH
OIIPEEIIEHNH CYIIIHOCTH PAaCKphIBAEMBIX IOHSATUH, TEOPUH, IBJICHUN
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIAPCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuueckozo cunmesa

KommuiekT 3aganuii 1Jis1 1a60paTopHbIX padoT
1o pucuuiuinie ««Teopust XMMUKO-TEXHOJIOTUYECKUX MPOLIECCOB IITYyOOKOH MepepadoTKu
HEPTH»

JlabopaTtopnass paGora 1. Omnpenenenue ¢GpakIMOHHOTO cocTaBa HepTH U
HEPTENPOIYKTOB METOJOM IPSMOI MEPErOHKU IPU aTMOC(EPHOM JTaBICHUN

3ananue. 1) [IpoBectu (pakiuuoHHOE pasaeicHue HEMTH METOIOM MPSAMON MEPETOHKU
IIpU aTMOC(EPHOM JIaBICHUMY;

2) Onpenenuthb (HpaKIMOHHBIN COCTAB IPOIYKTOB;

3) CocTaBUTh MaTepHAIIbHBIN OaTaHC MPOIIECCa;

4) PaccunTarh BBIXOJ CBETIIBIX (DPAKIIHIA.

JlabopaTopnasi pa6ota 2. Onpene/iuTh KauecTBO He(hTEPOIyKTOB
3ananme. 1) OnpenenuTts IIOTHOCTD U B3KOCTh HEPTIPOYKTOB;
2) OnpenenuTh cofiepKaHue BObI B HEPTEIPOAYKTAX.

JlabopaTopuasi padora 3. Pacuer Qu3MKO-XMMHYECKUX CBOWCTB M cocTaBa HeTH H
He(TENPOIYKTOB

3apnanume. 1) IlpoBecTn pacuer KOMIOHEHTHOrO cocTaBa. OMpeaenuTb CpeaHIOo
TEMIEPaTypy KUMEHUs. BRIYUCINTG XapaKkTepu3yromuii hakTop

2) OnpenenuTs IIOTHOCTh U MOJIIPHYIO Maccy.

3) PaccuurtaTh [aBlIeHHE HACBHIIEHHBIX MapoB. KpuTudeckue U MNPUBEACHHbBIE
napaMeTpehl.

4) Omnpene’uTh TEMJIOBBIE CBOWCTBA.

JlaGopatopuas padora 4. TepMuueckHil KpEeKUHT TSOKEIBbIX HEQTAHBIX (Dpakiuil mpu
temneparype 350-400 °C

3aganme. 1) [IpoBecTn TepMHUUYECKUil KPEKUHT TSDKENBIX HE(YTEIPOIYKTOB B MHTEpBAJe
temneparyp 350-400 °C;

2) OnpenenuTsb IIOTHOCTD U BA3KOCTh MOJYYEHHBIX IPOITYKTOB;

3) Onpenenuth HOAHOE YUCIIO TOTYYEHHBIX MPOIYKTOB;

4) CoctaBuTh MaTepUalbHbIN OaaHC Mpolecca;

5) PaccunrtaTh KpEKUHI-OCTAaTOK.

JlabopaTopunass paGora 5. TepMuyeckuil KpeKUHT TKENbIX HEPTAHBIX (ppakuuil mpu
temmneparype 400-450 °C

3ananue. 1) [IpoBecTr TEPMUYECKUIT KPEKHHT TSHKENBIX HE(PTEIPOJAYKTOB B HHTEPBAJe
temmneparyp 400-450 °C;

2) OnpenenanTh MIOTHOCTh U BSI3KOCTh MOJTYYEHHBIX POIYKTOB;

3) Onpenenuts HOJHOE YUCIIO MOJYYEHHBIX TPOAYKTOB;

4) CocTtaBuTh MaTEepUATBHBIN OaaHC TpoIecca;

5) Paccuntarh KpeKHMHI-OCTATOK;

6) [IpennoxuTh ONTUMAIBHBIE YCIOBUS BEJEHUS Mpoliecca KpEKUHra HEPTEPOyKTOB.
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JlaGoparopHass padora 6. I[IpuHIMIBI COCTABICHHS TEXHOJOTMYECKHX CXEM MPOIECCOB
r1yOOKOH mepepaboTKu HE(DTH.

3ananmne. 1) BBIMOTHUTH TEXHOIOTMYECKYIO CXEMy MpOIEcca THAPOOYNUCTKA OCH3MHOBOM
¢dpakuum B rpadguueckoM penakrope cornacHo Tpedoanusiv ECK/;

2) DBbINONHUTE TEXHOJNOTMYECKYID CXEMy IIpolecca KaTaJuTHYecKoro pudopmuHra
MIPSMOTOHHOTO O€H3MHA B TpadyMIeCcKOM pefakTope coriiacHo TpeboBanmsm ECKJI;

3) BhINOTHUTH TEXHOJOTHYECKYIO CXeMY MPOoIecca KaTaTuTHISCKOTO KPEKHHra COTJIacHO
tpeboBanusim ECK/I.

Kpurepun onenkmn:

2 cemecTp:
- MaKCHMaJIbHO 8 0aJIoB 3a KKy BBINTOJHECHHYIO J1abopaTopHYyr padoTy, ecnu paboTa
BBHITIOJTHEHA B TOJHOM O0OBEME, B OTYETE NMPABHILHO M aKKypaTHO BBIMIOJIHECHBI BCE 3allUCH,
BBIYHCIICHHS;
- MHHMMaJbHO 5 O0aioB, €ClIM B OTYETE €CTh HE3HAYUTCIIbHBIC OIIMOKH B 3aIHCIX,
BBIYHCIICHHSIX.

3 cemecTp:
- MaKCHMMaJlbHO 4 0ayyioB 3a KXY BBIIOJIHCHHYIO J1abopaTopHyr padoTy, ecinu paboTa
BBHITIOJTHEHA B TIOJTHOM OOBEMe, B OTYETE NMPABHIBLHO W aKKypaTHO BBHITIOJHEHBI BCE 3aIHCH,
BBIYHCIICHHS;
- MHHHMMalbHO 2 O0aIoB, €ClIM B OTYETE €CTh HE3HAYUTCIIbHBIE OIIMOKH B 3aIlHCIX,
BBIYHCIICHHSIX.
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