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Ilepeuenv komnemenyuit u UHOUKAMOPOE OOCMUNCCHUA KOMIEMEHUUIL C YKAZAHUEM IMAN06 YopmMuposanus 8 npoyecce 0C60CHUA
OUCUUNTTUHDL

INK-1 Criocoben k moucky, 00paboTKe, aHAJIM3Y U CHCTEMATH3aI[MM HAYYHO-TEXHUYECKOW MH(DOPMAIIMU 10 TEME UCCIICIOBaHUS, BBIOOPY METOAMK U

CpE/ICTB pelIeHUs 3a]]a91

[IK-1.1 3naer npuHOHIE (GOPMHUPOBAHUS ATAITbl BHIIOTHEHHUS HAYYHO-MCCIEAOBATENBCKUX PabOT M pa3pabdOTOK; METOMABI IOUCKa, 00paboOTKH H
nepeayd HaygYHO! MH(OPMAaIIUY, COBPEMEHHBIC METOIbI aHAIM3a MTPOJYKTOB XUMUYECKON TIepepadoTKu HehTH

ITK-1.2 YMeeT ocymiecTBIsATh MOUCK MHGOPMAIIMK C MPUMEHSHHEM COBpPEeMEHHOM HayuHo# 0a3bl (Scopus, Web of Science, e-library, Pat Scape,
Find Patent u 1p.); MpOTrHO3UPOBATH XWUMH3M MPOIECCA; YCTAHABIMBATH CTPYKTYPY XHMHYECKOTO COCAMHEHHS C TOMOIIHIO COBPEMEHHBIX (HHU3HKO-
XUMHYECCKHUX METOJO0B aHaJIM3a

[1K-1.3 Bnageer (QU3MKO-XUMHUYECKMMHA METOJAMH aHAJIH3a XMMHUYECKUX COCAWHEHHMH Ul PEUICHUS HAy4YHBIX, HAayYHO-TIPOU3BOACTBEHHBIX H
MPOM3BOJCTBEHHBIX 3aJla4; MPHHIMIAMH OpraHW3alliil W IJIAHUPOBAHUS HAYYHO-HUCCIICAOBATEIbCKUX PadOT, METOJaMH KOHTPOJS TEXHOJIOTHYECKUX
MPOIIECCOB

IIK-3 CrnocoOeH BiajeTh 3HAHWSIMH, ITO3BOJISIOIIMMYU aHAIM3MPOBATh TEHACHIIMM Pa3BUTHS TEXHOJIOTUH HEYTEXMMUYECKHX IPOU3BOICTB,

COBEpILIECHCTBOBATh JENUCTBYIOIIUE, BHEIPSATHh HOBbIE TEXHOJIOTMH Ha OCHOBE PAllMOHAJIBbHBIX U AJIbTEPHATUBHBIX UICTOYHUKOB CHIPbS

I1K-3.1 3naer TeopeTHYECKHe OCHOBHI MPOMBIIUIEHHBIX TEXHOJIOTHYECKHUX IPOIECCOB COBPEMEHHBIX HEe()TEXMMUYECKUX MPOU3BOJICTB; OCHOBHBIC
HanpaBJIeHUsI Pa3BUTHA U COBEPIIEHCTBOBAHUS TEXHOJIOTUW MPOMBIIUIEHHBIX MPOU3BOJICTB; MPUHIIMIBI IOCTPOEHUS TEXHOJOTMUECKUX CXEM IPOU3BOJICTB;
CIIOCOOBI PAITMOHATEHOTO UCTIONB30BAHMSI CHIPhS M YTHIIH3AIIUN TIPOU3BOICTBEHHBIX OTXO0I0B

[IK-3.2 Ymeer pa3pabarbiBaThb W COBEPIICHCTBOBATH TEXHOJOTHIO MPOW3BOJCTBA IPOIYKTOB OPTaHMYECKOTO W HEPTEXHMHUYECKOTO CHHTE3a;
pa3pabaTeiBaTh TEXHOJOTHYECKHE CXEMbl XHMHUYECKHX IPOU3BOJICTB; aHAIM3HPOBATH CIOCOOBI PAIMOHAIBHOTO HWCIOJIb30BaHUS CBHIPhS W YTWIA3AIHAN
MPOU3BOJICTBEHHBIX OTXO0B, IPOBOJIUTH AHAJIM3 KOHTPOJISI KaueCTBa TEXHOJIOTMUECKOTO Mpolecca

[1K-3.3 Bnageer TeopeTMYeCKMMH OCHOBAMH MPOMBIIICHHBIX TEXHOJIOTHYECKHX IPOIECCOB OPraHWYECKOr0 M HePTEeXHUMHUYECKOrO CHHTE3a;
HaBBIKAMHU Pa3pa0OTKA W COBEPIIECHCTBOBAHUS TEXHOJIOTMH IIPOU3BOJICTBA MPOJYKTOB OPTraHUYECKOTO W He()TEXMMHUYECKOTO CHHTE3a; NPHHIIAIIAMHA
MOCTPOCHHUST TEXHOJOTHUYECKUX CXEM XHUMHUCECKHUX IMPOU3BOJACTB; CIOCOOAMHU PAIMOHATIBHOIO HCIOJIB30BAHUS CHIPhSl M YTHIIM3ALUW TPOU3BOJICTBEHHBIX
OTXO/JIOB; CITIOCO0AMHM aHAJIM3a KOHTPOJII Ka4eCTBa TEXHOJIOTHYECKOIO IIPOIECcCa; HaBbIKaMK YCTPaHSHHSI TEXHOJIOTMYECKOro Opaka



dmanol hopmuposanus é npoyecce 0céoeHus OUCYUNTUHDL

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 npedycmompenul N
3a0anue, Keiic, IK3aMeH
Jlabopamopnas 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 (Mooyio)

OuenunBaoye MeponpusiTHs KomnuecTBo Bamist
min | max
2 cemecTp
JlabopatopHas padora 3 15 (5) 24 (8)
Keiic 1 15 25
TBopueckoe 3ajaHue 1 15 26
KonnokBuym 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
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpaBIsieTCs C 3ajadyaMM, BOIPOCAMU M APYTUMH BHAAMHU
MIPUMEHEHUS 3HAHW; HCIOJB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSATENBHOCTD
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoii oOy4deHus] y4deOHBIe 3aJaHUS BBHITIOJTHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MIPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
II0CJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIIA.

Onenka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHe

CTyJIeHTa,
CaMOCTOSATENb
OIINOKY U TIp

«Ba4YTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

BBICTaBJISICTCS
Ha BOMPOCHI IO
[IOCJIEIOBATEINBHBI,
W3JI0KEHBI,  JIOMYCKAKTCS
B OTBETE
OTCYTCTBHUE

peueBbie

KakK

HOT'O BbIBOJIa,

Huxe 60

Heynosnersop
UTENNBHO
(1e 3auTeHO)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM OH HE
3HAeT 3HAUUTENBHOM YacTH MpPOrpaMMHOIO MaTepuana, JIOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoii o0ydeHusi y4eOHBIX 3aJlaHWK HE BBIMIOJHEHO, KAa4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KUM K MUHUMAJIBHOMY

Ornenka
CTYJICHTY,

«HEC

€CJIn

3a4TCHO» BBICTABJIACTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHH TEMBEI JWCIUITIIINHBI,

HEC OTBCYHACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOJAIIMWEC BOIIPOCHI MPETIOJaBaTCIIA.




Kparkas xapakTepHCTHKA OLIEHOYHBIX CpPeICTBA

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 AUCLHUIIIMHE B LIETOM. 1abopaTopHOil pabOTHI

2.  |Keiic-3agaua [IpoGnemHoe 3aganKe, B KOTOPOM 00y4aroIeMycs 3ananus i pelieHus
IIPEIIaraeTCsi OCMBICIIUTD PEATBLHYIO Kelc-3a71aun
npodeccnoHanTbHO-OPUEHTUPOBAHHYIO CUTYAIHUIO,
HEOO0XOAUMYIO ISl PELICHHUS OTIPEIeIIeHHON
poOJIEMBI.

3. |TBopueckoe YacTuyHO perjiaMeHTpUPOBAaHHOE 3alaHuUE, Tembl rpynmnoBbIX

3aJjaHue MMEIOIIee HECTAaHAAPTHOE PeIlieHUe U MO3BOJISIONIee u/uiu

JTUAarHOCTUPOBATh YMEHUS, UHTEIPUPOBATH 3HAHUS WHIMBUIYATbHBIX
pa3IMyYHbIX 00JacTeil, apryMeHTPUPOBATh TBOPUYECKUX 3aJaHUMA
COOCTBEHHYIO TOUKY 3peHUsSI. MOXKET BBITIOTHATHCS B
WHIUBUAYAIBHOM MOPSAKE WM TPYIION
00yJaromuxcs.

4.  |KomnokBuym CpencTBO KOHTPOJIS YCBOGHHUS YI€OHOTO MaTepuaia Bormpocs! 110 te-
TEMBI, pa3zelia Ui pa3aesioB JUCHUILIMHEI, Mam/paszzaenam
OpraHU30BaHHOE KaK yueOHOE 3aHSATHE B BHJIC JTUCTIUTLTAHBI
co0eceloBaHus MpenoaaBaTes ¢ 00yJarouuMHCs.

5. |Kpyrasiii cton  |OneHOYHBIE CPENICTBA, MO3BOJISIONINE BKIIOYUTh [lepeuenn
00ydJaronuxcs B mporecc 00CyKIAEHUsI CIIOPHOTO JTUCKYCCUOHHBIX TEM
BOIPOCa, MPOOIEMBbI U OIEHUTh UX YMEHUE JUTSl IPOBEJICHUS
apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUS. KpYTJIOro CToJIa

6. |Pedepar [TpoaykT caMoCTOSITENHHOM PaOOTHI CTY/ICHTA, Temsl pedpeparon

MPEJCTABIAIOMINN COO0M KpaTKoe U3JI0KEHHE B
MUCbMCHHOM BHUC MOJYUCHHBIX PE3YJIbTATOB
TEOPETUYECKOT0 aHaIM3a ONpeAeTICHHON HayYHOH
(yueOHO-HCcCIIe10BaTENbCKOM) TEMBI, TJI€ aBTOP
PacKpbIBaeT CyTh MCCIIETyeMOM MPOOIEMBI,
IIPHUBOJUT Pa3JIMYHBIC TOYKU 3PCHUS, a TAKKE
COOCTBEHHBIE B3IJISA/IbI HA HEE.




MuHHCTEpCTBO HAYKU U BBICIIEro oopazoBanust Poccuiickoit @enepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

Ilepeyens IK3aMeHALTMOHHBIX BONIPOCOB
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

1. Hedptp. Dpaknuonusii cocraB Hedtn. Pusnueckue CcBOHCTBA HEPTH U
HedTenpoaykros. [TonroroBka Hept. Ycranorka DJIOY-ABT.

2. Crpykrypa HII3. I'my6una nepepabotku HeTH.

3. TepMuueckue TpeBpalICHUS YIICBOIOPOAOB B Ta3oBoi (aze. Teopermyeckue u
TEXHOJIOTUYECKHE OCHOBBI ITPOLIECCOB TEPMHUECKOT0 KPEKMHIa HEPTEPOAYKTOB.

4. T'ubpoouncrka HedTenpoaykToB. TeopeTndeckre OCHOBHI IMpOIecca THAPOOYHCTKU
He(DTSIHBIX (paKIIHid.

5. I'mbpoouncTka HePTENPOAYKTOB. TEXHOIOTHYECKHE OCHOBBI MPOIEcca THIPOOUUCTKH
HeQTsIHbIX (pakuuil. TexHosornyeckas cxema rnpouecca r’uIpooYMCTKH KEPOCUHOBOM (ppakiu.

6. Katamutnueckuii KpekuHr. TeopeTMdyeckne OCHOBBI TMpoIecca KaTaIUTHIECKOTO
KPEKHMHIa BAKYYMHOT'O Ia30MIs.

7. Karanutuueckuil KpekuHr. TEeXHOJIOrMYeCKHe OCHOBBI IIpolecca KaTalUuTHUYECKOTo
KPEKHHIa BAKyyMHOI0 ra3oiisl. TeXHolornueckas cxema mpouecca KaTalMTH4eCKOro KpeKMHra

8. N3omepmszanmst  OeH3MHOBBIX  (pakmmidl. TeopeTwmueckue OCHOBBI — Ipoliecca
U30MepHU3alK OEH3MHOBOMN (pakLuy.

9. U3omepm3anmst OeH3MHOBBIX  (pakiuif. TexHONIOrHmyeckre OCHOBBI —IIpoliecca
u3oMepu3anuu OeH3MHOBOM (pakumu. TexHomornyeckas cxema Ipolecca H30MepU3aluu
OeH3MHOBOM (hpaKuy.

10.  Karanutuueckuit pu(OpPMHUHT. Teopetnueckue OCHOBBI nporecca
KaTaJIMTHYIECKOTO PUPOPMHUHTA.
11.  Karanutnueckuii  pucdopmMuHr.  TeXHOJOTMUECKHME  OCHOBBI  Ipoliecca

KaTaluTHaeckoro pudopmunra. TexHojormueckas cxemMa IMpolecca KaTaTuTHYECKOTO
pudopMHHra.

12. T'mapoxpekunr. TeopeTHueckrue OCHOBHI MPOIEcca THAPOKPEKHIHTA.

13.  TI'mapoxpekunr.  TexHomorndeckue  OCHOBBI  IIpollecca  THAPOKPEUHTra.
TexHonmornueckas cxema mporecca riipOKPEKUHIa BAKYYMHOTO Ta30MIIsl.

14.  AnkunmupoBaHue. BBICOKOOKTaHOBBIE MpHUCaAKHM K OeH3uHy. Teopernueckue
OCHOBBI TIpoliecca alkmirpoBanus oneguaoB C4 u C5 cnupramu.

15.  AnkunmupoBaHue. TeXHOJNOTHMYECKHME OCHOBBI  Tpollecca  alKHWJIMPOBAHUS

onepunoB C4 wu C5 cnupramu. TexHojormueckas cxema Ipolecca aJIKWIMPOBAHUS
n300yTUICHOBON (DPAKIIMU METAHOJIOM.
Kpurepum ouenku:

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



32-35 GayIoB — OTBETHl Ha BOIPOCHI CBUAETEIBCTBYIOT O JOCTATOYHBIX 3HAHUAX M
YMEHHSIX CTYyJCHTA.

25-31 GamuioB — OTBETHI HAa BONPOCH CBHJETEIBCTBYIOT O HEJOCTATOYHBIX 3HAHUIX U
OrpaHMYCHHOM YMEHHUU 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)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
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

HedrerazoBas orpacnp sBIsSeTCS TJIaBHOW W HanWOoJiee AWHAMHYHO DPa3BUBAIOIICH
OTpaciIbl0 YKOHOMUKHU, KOTOpasi 00eCreurnBaeT 3HaYUTENbHYIO YacTh HAIlMOHATHLHOTO BAJIOBOTO
IPOIYKTA, OFOJKETHBIX JI0XO/I0B M BATIOTHBIX TOCTYIUICHUH B CTpaHy.

[IpencraBbTe, YTO BBl IVIABHBIA aHAJUTHK CTPAaHbI, U YTO BBl OyleTe Jenarh, €ClIu BaM
M3BECTHO, YTO 3amacoB HedTH XBaTUT Ha 45-60 ser.

3ananue k keiicy 1. Hy>)xHO MOATrOTOBUTH OTYET Mepen ayauTopueil. B oTdyere oTpasuth
CJICAYIOIINE YHKTHI:

1. OcHOBHBIE 3TaIlbl pEIICHUS JaHHON TPOOJIEMBI.

2. OCHOBHBIE CBEJICHUS O POCCUICKOMN HEPTH.

3. BO3MOXHOCTH 3aMEHbl JPYTMMH albTEPHATHUBHBIMU HCTOYHMKAMH SHEPTUU
(BOJIOPOIHBIX TEXHOJIOTHM, COTHEUHON U BETPOBOM SHEPIHH).

Keiic-2. [lepepaGoTka yriekucJjoro raza

Kpynnas HedrenepepabaTbiBatomias KOMIAHMs IOATOTOBHJIA MPOEKT IO BbIIEICHUIO
YIIIEKUCIIOTO ra3a U3 OTXOMASIIEro raza KOpOTKOLMKIOBOM a1copOlMy Ha YCTAaHOBKE MOJy4EHUs
TEXHUYECKOTro Bojaopoja. KauecTBo BbIAEISEMOro YIJEKHCIOro raza MpeBblIIaeT TpeOOoBaHMS,
npenbsaBiasiemble k numeBomy CO2 cornacHo 'OCT 8050-85. Beero B roa Oyner BbaensTbes 26
498 TOHH YIJIEKUCIIOro rasa.

3ananue k keiicy 2. IloarotoButh NpeuIoKEHHE MO NepepadOTKU IMOJIYYEHHOTO
YIJIEKHUCIIOTO Ta3a Ha TEPPUTOPUU HedTenepepadaThIBAIOIIETO 3aBO/IA.

[IpoBecTu aHaJIN3 UMEIOIIMXCS] TEXHOJOTUI TIepepabOTKU YIIIEKUCIIOrO ra3a B MUpeE.

Kpurepun onenkmn:
2 ceMmecTp:
MaxkcumanbHO 25 0asioB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABIECHHBIN BOIPOC;
MunumanbHo 15 6anioB — 3a HEMOJIHBINA OTBET C IOMYIICHHEM IPyObIX OIMTHOOK.
3 cemecTp:
MaxkcuManbHO 12 6anioB — 3a MOJTHBINA, pa3BEPHYTHIN OTBET Ha IIOCTABJICHHBIN BOMPOC;
MuHuManbHO 8 O6aIOB — 32 HEMOJHBIN OTBET € JOMYIIEHUEM IPyObIX OIIHOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHHOIO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

Tembl pedepaToB
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

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

I'mapoouncTka OEH3MHOBOW (paKkIuu
I'unpoouncTka KEPOCHHOBOM (paKIiu
IanpoouncTka qu3enbHON QpakIuu
Karanutuueckuii KpeKUHT BaKyyMHOTO ra3o0iiis
N3omepusanus O€H3MHOBON Qpakiuu
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 GanioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MIOCTABICHHBII BOIPOC;
MunumanbHo 9 6aloB — 32 HEMOTHBINA OTBET C AOMYIIEHUEM IPYOBIX OLMTHOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
benepanbHOr0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

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

KoanoxkBuym Nel

1. Hedrp. @pakmumonnsiii coctaB Heptu. Dusmveckue cBoiicTBa HePTH W

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

2. Tepmuueckue NpeBpalIeHHUs YIIEBOAOPOAOB B ra3zoBoi (aze. Teopermyeckue u
TEXHOJIOTUYECKHE OCHOBBI ITPOLIECCOB TEPMHUECKOT0 KPEKMHIa HEPTEPOAYKTOB.

3. I'mbpoounctka HedTenpoayKToB. TeopeTnyeckne OCHOBBI MpOoIecca THAPOOUYUCTKH
HeQTIHbIX (pakuuid. TexHolornyeckue OCHOBHI MPOLECCa THIPOOYUCTKH HEPTIHBIX (QPaAKIUM.
TexHomormueckas cxema mporecca rTuAPOOIUCTKN KEPOCHHOBOW (hpaKIIHH.

4. KaraiuTuueckuil KpekuHI. TeopeTHyeckre OCHOBBI IIpolecca KaTaJUTHUYECKOIro
KPEKHHra BaKyyMHOro ras3oilyis. TexHoJOrmyeckue OCHOBBI Ipolecca KaTalUuTUYECKOTo
KPEKHMHIa BAKYYMHOI'0 ra3oiis. TeXHonornueckas cxema Mpouecca KaTaJIUTUYECKOTO KPEKUHTa.

Konnoksuym Ne2

1. M3omepusanuss OeH3MHOBBIX  ¢pakuuid. TeopeTwmueckue OCHOBHI — IIpoliecca
u30MepHu3alu OeH3MHOBOW (pakiuu. TexXHOIOrn4eckue OCHOBBI Ipoliecca HM30MEepU3aLuu
OeHsuHOBOM (Qpakuuu. TexHonoruueckas cxema Ipolecca Hu3oMepu3aluu OeH3MHOBOMU
bpaxuu.

2. Karamutnueckuii pudopmunr. TeopeTnyeckrie OCHOBHI MpoIlecca KaTaTHTHUYECKOTO
pudopmunra. TexHosorudyeckue OCHOBBI — Ipoliecca  KaTaTUTHYECKOro  pUOpPMHHTa.
TexHomornuueckasi cxema nporecca KaTaTuTHIECKOTO pu(OPMHUHTa.

3. I'mapoxpekunr. TeopeTndyeckne OCHOBBI ITpoliecca THAPOKPEKHHTa. TeXHOIOTHIecKue
OCHOBBI TIpollecca THUAPOKpeUHra. TexHoJoruueckas cxema Ipolecca TI'MJIPOKPEKHHTa
BaKyyMHOI'O T'a30MJIs.

4. AnxunupoBaHue. BpICOKOOKTaHOBbIE MpHcaIku K OeH3uHy. TeopeTnueckne OCHOBBI
npoiiecca ankuiuposanus onepunoB C4 u C5 cnupramu. TexHonornueckue OCHOBBI Mpolecca
ankunupoBanust osnepuHoB C4 u C5 cnupramu. TexHomormyeckas cxema Ipoliecca
IKUIUPOBaHUS N300yTUIIEHOBOW (DPAKIIMK METAHOJIOM.

Kpurtepuu oneHkn KOJIJI0KBHYMA:
2 cemecTp:
MaxkcumanbHO 25 0aiioB — 3a MOJTHBIN, pa3BEPHYTHIH OTBET Ha TOCTABICHHBIH BOIIPOC;
MunumanbHo 15 6a10B — 32 HETIOJIHBIN OTBET C JOMYIIEHUEM TPYObIX OMHOOK.
3 cemecTtp:
MaxkcuManbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET HA TIOCTABJICHHBIN BOIIPOC;
MunuManbHO 8 0a/IOB — 32 HETIOJIHBIM OTBET C JOIMYIIICHUEM TPYOBIX OIMIHOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATEIILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET»

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

Ilepeyennb AMCKYCCHOHHBIX TeM [IJIsl IPOBeIEeHUsI KPYIJIOro CToJIa
0 TUCIUIUTAHE « Teoprs XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB TIIyOOKO# mepepadboTKu
HeTH»

IIpo6aembl HepTenepepabdaTbiBalouieii NpoMbinieHHOCTH Poccuu

[Ipennaraercss  mpoaHANM3UPOBATh  CUTYallMiO, CIIOKHBINASACSI B POCCHICKOM
HedTenepepadaThIBAIONICH MPOMBIIIJICHHOCTH M €€ MOCCICTBHUS U OKpyKarolied cpenbl. B
xoJie 00cyxeHus mpobiaem HedTenepepadaThIBAIONICH OTPACIIA PACCMATPUBAIOTCS CIICTYIOIINE

BOIIPOCHKI:

1 Ycrapesanue HII3

2 Huskas riyOuHa nepepaboTku HepTU

3 Huskas 3arpy3ka Npou3BOJCTBEHHBIX MOIIHOCTEH

4 Jlepuuut MOIIHOCTEH 1O BTOPUYHOH epepadboTke HedhTH

5 Cnaboe ucnonb30BaHUE COBPEMEHHBIX TEXHOJIOIMUECKUX IIPOIIECCOB

6 HeparnmonanbHoe pa3MenieHne NpeanpusiTHiA OTpaciu

7 CymecTBeHHOE IpeBbIIEHHE o00beMa JKCHopra HepTH HaJg  IKCHOPTOM
He(TENPOAYKTOB

8 HeahpekTrBHas cTpykTypa 3KcriopTa HehTenpo yKTOB

9 Bricokast Harpy3Ka Ha OKPY’KaroIyto Cpeay

Kpurepun oneHKH rpynnoBoii JMCKYCCHH:
MaxkcruManbHO 12 6anioB — 3a MOJTHBIN, pa3BEPHYTHIN OTBET HA IIOCTABICHHBIN BOMPOC;

MunumanbHo 3 6aia — 3a HENOJMHBINA OTBET C AOMYIIEHHEM TPYOBIX OIIHUOOK.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

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

Tema: Orxoasl HII3 — BrOpuyHbIii MaTepuaJbHbIi pecypc

[IpoGnema mepepabOTKU W YTUIU3ALUUKA HE(PTAHBIX IIJJAMOB OCTaeTCs MO TPEKHEMY
aKkTyanbHOM. Eciim paccMmarpuBarh NPEeANpPUATHS TOILUIMBHOIHEPIETHYECKOTrO Komiulekca P®
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 0TX00B (cBbIlie 32 %), MApHUKOBBIX ra3oB (10
69 %). Cpenu Bcex He(TSHBIX OTXOJOB, OKA3bIBAIOMIMX IMAryOHOE BIUSHUE HA KOMIIOHCHTBI
MPUPOJIHON Cpefibl, B YACTHOCTH, TOBEPXHOCTHBIE U TIOJI3EMHBIE BOJIbI, [IOYBEHHO-PACTUTEIHHBIC
MOKPOBBI, aTMOC(HEpHBI BO3AyX, O0COOYI0 OINACHOCTh NPEACTABISIOT TaK Ha3bIBaeMble
He(drenamel (HeTSIHBIC MIJTAMBI).

3aganue: M3yunTh cocraB, XapaKTEPUCTHKH, KIAacCH(UKALUIO M BUIBl HE(TEIIIIaMOB.
[IpoBecTn aHanW3 IUTEPATypHBIX MJAHHBIX, HAYYHO-HMCCIENOBATENbCKUX paboT B oOnactu
pa3pabOTKH HOBBIX CHOCOOOB M TEXHOJOTHMH IMepepaboTKH M YTHWIM3AalWU HEePTEIUIaMOB.
[IpoBectn mareHTHble uccienoBanus mo teme «llepepaborka HedTenuiamMa», OMPENEIUTH
COBPEMEHHOE HAIlpaBJIICHHWE Pa3BUTHS CIIOCOOOB M TEXHOJOTHH NepepadoTKu HedrTenuiamoB B
KOMMepueckue MpoAyKThl. [Iouck nHpopmanmuu OCymecTBIsATh C NPUMEHEHUEM COBPEMEHHOMN
Hay4HO# 6a3el (Scopus, Web of Science, e-library, Pat Scape, Find Patent u ap.).

Kpurepun ouenku:
MaxkcumanbHO 26 OanioB - 3a MOJHBIN, pa3BEPHYTHIM OTBET Ha MMOCTABJICHHbBIE BOIPOCHI.
MunumanbHo 15 6aioB — 3a HEMOJIHBIM OTBET C JOMYIIEHHEM IpyObIX OIIMOOK MpH
OIPEEIIEHUH CYIIIHOCTH PACKPbIBAEMBIX MOHATUH, TEOPUM, SIBICHUM
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAlMOHAJIBHBIN UCCIIEI0OBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem mexHoON02ULECKUL
Kagheopa neghmexumuuecxozo cunmesa

KommuiekT 3aganuii 1Jis1 1a60paTopHbIX padoT
1o guciuIuinie ««Teopust XMuMUKO-TEXHOJIOTUYECKUX MPOLIECCOB IITyOOKOH MepepadoTKu
HEPTH»

JlabopaTtopnas pabora 1. Omnpenenenue ¢GpakIMOHHOTO cocTaBa HepTH U
HEPTENPOIYKTOB METOJIOM MPSIMO# MEPETOHKH IPU aTMOC(EPHOM JIaBICHUN

3ananue. 1) [IpoBectu (pakiuuoHHOE paszaeiicHue HEGTH METOIOM MPSIMON MEPETOHKU
IIpU aTMOC(EPHOM JIaBICHUMY;

2) Onpenenutsd (HpaKIMOHHBIN COCTaB IPOILYKTOB;

3) CocTaBUTh MaTepHAIIbHBIN OaTaHC MPOIIECCa;

4) PaccunTarh BBIXOJ CBETIIBIX (DPAKIIHIA.

JlabopaTopnasi pa6ota 2. Onpene/iuTh KauecTBO He(hTEPOyKTOB
3anganme. 1) OnpenenuTts IIOTHOCTD U BS3KOCTb HEQTIPOTYKTOB;
2) OnpenenuTh cofiepKaHue BObI B HEPTEIPOAYKTAX.

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

3apnanume. 1) IlpoBecTm pacuer KOMIOHEHTHOTO cocTaBa. OMpeaenuTb CpeaHIo
TEeMIEpaTypy KuneHus. BeIYucIuTh XapakTepu3yoomui hakTop

2) OnpenenuTs IWIOTHOCTh U MOJIAPHYIO MaccCy.

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

4) OmnpenenuTh TEMJIOBBIE CBOWCTBA.

JlaGopatopHas pabora 4. TepMuueckuil KpeKUHT TSDKEIBIX HEPTSIHBIX (pakuuid mpu
temneparype 350-400 °C

3aganme. 1) [IpoBecTn TepMHUUYECKUIl KPEKUHT TSDKENBIX HE(TEPOIYKTOB B HHTEpBAJIC
temneparyp 350-400 °C;

2) OnpenenuTsb IIOTHOCTD U BA3KOCTH MOJTYYEHHBIX IPOAYKTOB;

3) Onpenenuth HOAHOE YUCIIO TOTYYEHHBIX MPOIYKTOB;

4) CoctaBuTh MaTepUaIbHbII OalaHC MpoLecca;

5) PaccunrtaTh KpEKUHI-OCTAaTOK.

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

3ananue. 1) [IpoBecTr TepMUYECKUIT KPEKHHT TSDKENBIX HE(TEPOMYKTOB B HHTEpBAe
temmneparyp 400-450 °C;

2) OnpenenuTh MIOTHOCTh U BSI3KOCTh MOJTYYEHHBIX POIYKTOB;

3) Onpenenuth HOJHOE YUCIIO MOJTYUYEHHBIX TPOAYKTOB;

4) CocTtaBuTh MaTEepUATBHBIN OaaHC TpoIecca;

5) Paccuntarh KpeKHMHI-OCTATOK;

6) IIpennoxuTh ONTUMAIBHBIE YCIOBUS BEJEHUS Mpoliecca KPEKUHra HEPTENPOIyKTOB.

15



JlaGoparopHass padora 6. I[IpuHIUIBI COCTABICHHS TEXHOJOTMYECKHX CXEM MpOIECCOB
r1yOOKOH mepepaboTKu HEDTH.

3ananmne. 1) BBIMOTHUTH TEXHOIOTMYECKYIO CXEMy MpOIEcca THAPOOYNUCTKA OCH3MHOBOM
¢dpakiyu B rpaduueckoM peaaktope corjiacHo Tpedbosanusm ECKJI;

2) DBbINONHUTE TEXHOJNOTMYECKYID CXEeMy Ipolecca KaTaJuTHYecKoro pudopmuHra
MIPSMOTOHHOTO OeH3MHA B TpadyMIeCKOM pemakTope coriiacHo TpeboBanmsm ECKJI;

3) BhINOIHUTE TEXHOJOTHYECKYIO CXeMy Ipolecca KaTaTMTHUECKOTO KPEKUHTa COTJIaCHO
tpeboBanusim ECK/I.

Kpurepun onenkn:

2 cemecTp:
- MaKCHUMaJlbHO 8 0aJIoB 3a KXy BBIMOJTHEHHYIO J1abopaTOopHYK paboTy, eciau pabdora
BBHITIOJTHEHA B TOJHOM O0OBEME, B OTYETE NMPABHILHO M aKKypaTHO BBIMIOJIHECHBI BCE 3allUCH,
BBIYHCIICHHS;
- MHHMMaJbHO 5 O0aIoB, €ClIM B OTYETE €CTh HE3HAYUTCIIbHBIC OIIMOKH B 3aIlHCIX,
BBIYHCIICHHSIX.

3 cemecTp:
- MakCHMMaJlbHO 4 0ayioB 3a KXY BBIIOJHCHHYIO J1a0OpaTOpHYIO paboTry, eciau padota
BBHITIOJTHEHA B TOJHOM OOBEMe, B OTYETE NMPABHILHO M aKKypaTHO BBIMOJHEHBI BCE 3allUCH,
BBIYHCIICHHS;
- MHHHMMaJbHO 2 O0aioB, €ClIM B OTYETE €CTh HE3HAYUTCIIbHBIE OIIMOKH B 3aIlHCIX,
BBIYHCIICHHSIX.
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