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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHaIM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YJIbTATHl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. CnocobeH MpoBOUTH CHHTE3, aHATN3, U3yUYECHUE CTPYKTYPhI K CBOWCTB BEIIECTB
Y MaTEepUaJIOB, UCCIIE0OBATh MPOLIECCHI C UX YUACTUEM;

IIK-1. CnocobeH mnaHupoBaTh pabOTy W BHIOMpPATh aJeKBAaTHBIE METOJbI PEHICHUS
HAy4YHO-HCCIIEI0BATENbCKUX 3a/1a4 B BEIOpaHHON 0071aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIN
CMEXHBIX C XUMHUEH HayKax;

[TK-5. CriocoOeH onpeaesnsTs croco0bl, METOBI M CPEACTBA PEIICHUS TEXHOJIOTHICCKIX
3aj1a4 B pamkax npuxiaaasix HUP u HUOKP;

IIK-6. CrocobeH OCyIIeCTBIATh KOHTPOJIb KadyecTBa CHIPhS, KOMIIOHEHTOB U
BBIITYCKaeMON MPOAYKIIMM XUMHUYECKOIO0 HA3HAYEHMsI, NMPOBOJUTH MACIOPTU3ALMIO TOBApPHOMU
MIPOTYKIIUH.

Pe3ynpTaTamu OCBOEHUS IHMCUUIUIMHBI SIBJISIOTCS CIEAYIOIINE UHAUKATOPHI J10CTHKEHUS
KOMIIETECHIIUI:

POOIIK 1.1 3Haer TeopeTnyeckre OCHOBbI HEOPraHMUECKOH, OpraHu4ecKoi, puandeckon
Y aHAJTUTUYECKON XMMHH, MPUMEHSIET UX TMPH pPElIeHWH MPOQPECCHOHATBHBIX 3a7ad B JPYTHUX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTW3upoBaTb M  HHTEPIOPETHPOBATH  PE3YJIBTATHI
SKCIEPUMEHTOB M PaCYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAaHHUEM TEOPETHUECKHUX OCHOB
TPAIUITMOHHBIX ¥ HOBBIX PA3/eJIOB XUMHUHU

POOIIK 1.3 Ymeer rpaMmoTHO QOpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysbTaTaM
paboThI

POOIIK 2.1 3Haer cTtaHmapTHbIE MPUEMbI U ONE€pally, UCIOJIb3YEMbIE TIPU MOJyYEHUHU
BEIIECTB HEOPTraHUYECKON U OPraHUYE€CKON MTPUPOIbI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhI U
CBOICTB /17151 TPaMOTHOTO BbIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITIOJIHATh CTaHAAPTHBIC OIEpaluy s ONpeAeieHHs] XUMHUYecKoro M (a3zoBOro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BATh CEPUITHOE HAyyHOE 000pyA0BaHUE ISl U3yUEHUs
UX CBOMCTB

POIIK 1.1 YMeer pa3zpabaTbIiBaTh CTPATETHIO0 HAYUYHBIX UCCIICIOBAHNN, COCTABIISIET OOIITUI
IIJIaH U JI€TaJbHbIE TUIaHbl OTJIEIbHBIX CTAIUN.

POIIK 1.2 YmMmeer BBIOMpPATh SKCICPUMEHTAIBHBIE M PACYCTHO-TCOPETHUYCCKUE METOIbI
peuieHusl MOCTAaBICHHOMN 3a/layy, WUCIIONb3ysl JTOCTHKEHHSI COBPEMEHHON XMMHYECKOW HAyKH, U
UCXOJSl U3 UMEIOIINXCS, MAaTepUAIbHbBIX, UH()OPMAIIMOHHBIX U BPEMEHHBIX PECYpPCOB.

POIIK 5.3 YmMeer npoBOAUTH UCTIBITAHUSA HMHHOBALIMOHHON NPOIYKIUU

POIIK 6.1 Ymeer BbINONHATH CTAHAAPTHBIE ONEPALMM HA BBICOKOTEXHOJIOTMYECKOM
00OpyNOBaHUU [UISI XApaKTEPUCTHKU CHIPbSA, IMPOMEXKYTOYHOW M KOHEYHOH MPOIYKIIHH
XUMHUYECKOTO MPOU3BOJICTBA

POIIK 6.2 VYMeer cocraBidAThb HIPOTOKOJBl HCIBITAHUN, MACIOPTa XUMHUYECKOMN
MIPOIYKIIMH, OTYETHI O BRIIOJIHEHHOM paboTe Mo 3agaHHoi dpopme

2. 33}:[3"[1/1 OCBOCHHUSA JHUCHUIIIMHBI

JlucuMmiimHa CcoCcTOMT U3  Tpex Moayied «OCHOBBI Hay4yHbIX MCCIEIOBAaHUN,
«CopOIMOHHBIE U KAaTAINTHUYECKUE MPOLECCHl Ul pecypcocOeperaromux M 3KOJIOTHYeCKUX
TexHosorui» u «Karanus B HepTeXuMHUn».

3agaun Moaynst 1 «OCHOBBI HAy4YHBIX HCCIIEI0BAHUID)

— Hay4UThCSl MPOBOAUTH MOUCK W aHAIU3 HAy4YHOW HH(OpPMAlMU C MCIOJb30BaHHEM
NHTtepHeT-pecypcos;



— OCBOUTH OCHOBHBIE ACTEKTHI CO3/IaHHS HAYYHOTO OTYETa BCEX KBATU(HKAIIMOHHBIX
YPOBHEM: KypcoBast padoTa — JUIJIOMHasi paboTa — Hay4yHast CTaThsl — IUCCEPTALINS;

— IpruoOpecTH HaBBIKKA PAOOTHI C HAYYHOU JIUTEPATYPOi, 00pabOTKON U MPEACTaBICHHEM
HKCTIIEPUMEHTAIBHBIX JAHHBIX.

3amaun  momyns 2 «CopOnMOHHBIE W KAaTaJIUTHYECKUE  MPOIECCHl IS
pecypcocOeperamnmx 1 3KOJTOTHYECKIX TEXHOIOTUN:

— O3HAKOMMTBCSI C COBPEMEHHBIM COCTOSIHUEM Karajiu3a B pecypcocOeperarmimux u
HKOJIOTUYECKUX TEXHOJIOTHUSX;

— OCBOWTBH IPHUEMBI HCIIOJBH30BAHUS IMOJNYYCHHBIX 3HAHWUW /ISl OLEHKH aKTyaJbHOCTH
COOCTBEHHBIX MCCJIEIOBAHUH, MPOBOJUMBIX B XOJI€ MTOJATOTOBKH JUILIOMHBIX padoT;

— NMPUMEHSTh 3HAHWS W HAaBBIKU, TOJYYEHHBIC B paMKaxX MPOMIECHHBIX CIEIKYPCOB IO
aJICOPOLIMOHHBIM TIPOLIECCAM W TeTepOTEHHOMY KaTallu3y JUIS H3Y4YeHHs KaTaIMTHYECKUX
MIPOLIECCOB MPUPOJOOXPAHHBIX U pEeCypcocOeperaroinX TeXHOIOI Hil.

3anaun moayns 3 «Karanus B HEepTeXuMum»:

— OCBOHTH TEOPETHYECKHE 3HAHUS O COBPEMEHHBIX TEXHOJOTHSIX M OOMMX MPHHIUIAX
OCYIIIECTBJIEHUS! OCHOBHBIX KaTaJIUTHUYECKUX MPOLIECCOB NMEPEPadOTKH YTIEBOJAOPOIHOIO CHIPhS B
HEPTEXUMHUECKON MTPOMBIIIICHHOCTH;

— HAYYUTHCS AHAJIM3UPOBATh U OOOCHOBHIBATH YCIOBHS IPOBEICHUS KaTAIMTHYECKHUX
MPOIIECCOB B HEPTEXUMHUECKON TPOMBIIIJICHHOCTH B COOTBETCTBUH C JINTEPATYPHBIMH JaHHBIMU
1 COOCTBEHHBIMU PacueTHO-TEOPETHUYECKUMH paboTamu;

— HAYYUTBCS TPHUMEHSATh TEOPETHYECKHE 3HAHUS TEXHOJOTHYECKUX IapamMeTpoOB
peanu3ali KaTaATUTHYECKUX MPOIECCOB B HEPTEXMMHUECKOM CHHTE3€ MPH TUIAHUPOBAHUU H
BBITIOJTHEHUH PAaCUETHO-TEOPETHUECKUX PA0OT XUMUIECKOW HANIPABICHHOCTH;

— OBJIAJIETh HABBIKAMH aHAJIN3a U 0TOOpA JINTEPATYPHBIX JTAHHBIX, SKCIIEPUMEHTAIBHBIX U
PacueTHO-TEOPETUYECKUX METO/I0B PEIIEHU ITPU BBIIOJIHEHUH 33/1a4 10 T0I00pY FTOMOI€HHbIX U
reTepPOreHHBIX KaTaau3aToOpOB sl IPOLECCOB MePepabOTKH YIII€BOJOPOJHOIO ChIPbSL.

3. MecTo THCHUNJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHO NMPorpaMMbl

Jucnunnuna otHOCUTCS K bioky 1 «Jlucuummnab! (MOTym)».

JluctumniauHa OTHOCHTCS K 4YacTH oOpa3oBaTeIbHON Mporpammbl, (HOpMHpYyEeMOH
y4aCTHUKaMH O0Opa30BaTEIbHBIX OTHOIICHWH, TIpeayiaraeTcss OOydJaronuMcs Ha BBIOOD.
JucuuminHa BXOAUT B MOAYJIb Moaynb Dusznueckass XUMHUSL.

4. Cemectp(bl) ocBoeHusi U GopMa(bl) MIPOMEKYTOUYHOMH aTTeCTALMHU MO JUCIUIIMHE
JleBsThIN cemecTp, 3a4eT
JleBsThIN ceMecTp, IK3aMEeH

5. BxogHble TpeOoBaHMsI 1JIs1 OCBOEHHS THCIUILIHHBI

[[J'Iﬂ YCIICHMIHOTO OCBOCHUA JUCHUIIJIMHBL Tpe6y10Tc>1 PE3yJIbTAaThI o6yquI/m 10
CJICAYIOIUM AUCHUITINHAM: HeOpFaHI/I‘IGCKaH XHUMHA, AHanutndeckas XHUMMU, OpFaHI/I‘leCKaﬂ
XHUMMUA, duznyeckas XHUMHMH, KOJ'IJ'IOI/I,Z[HaH XUMMHA, A,I[COp6I_II/IOHHBIe IIpoHeCChI, reTepOFCHHHﬁ
KaTtaJius, Metonasl IIPUT'OTOBJICHUA U UCCIICAOBAHNA KATAJIM3aTOPOB.

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM TUCHUILIAHBI

OO61as TpyA0eMKOCTh AUCHHUIUIINHBI COCTaBISET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JIeKIuu: 32 4.

-nmabopatopHsie: 32 4.

-IpaKTUYECKUE 3aHATHs: 32 4.



B TOM YHCJI€ IPAKTUYECKasi MOArOTOBKA: 64 u.
O0BeM caMOCTOSTENBHOM pabOTHI CTyIEHTA ONpeIeieH YU4eOHBIM TIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM

Monynb 1 «OcHOBBI HayUHBIX UCCIIEIOBAHUI»

Tema 1. Opranu3anus HAy9YHO-UCCIICAOBATEIHCKON paOOTHI.
Hayuno-uccnenoBatenbekasi paboTa CTYIEHTOB M €€ pOJib B HHTETPUPOBAHHOW CHCTEME
Axanemunyeckas Hayka/BY3. KBanugukanuonHbsie ypoBHH OATOTOBKHY criennanucToB. Hayunas
CTOKHPOBKA M €€ POJb B TOJATOTOBKE CIEIUAIMCTOB BbBICHICH KBamupukanuu. CrocoOs
MOJIJICPKKA HAYYHO-MCCIIEAOBATEIHCKOW PA0OThl CTYJCHTOB: KOHKYPCBI, TPaHThl, UMEHHBIC
CTHICH/INU. YYacTHE CTYJICHTOB YHHBEPCUTETA B BBIMIOJTHCHUN TPAHTOB, X03. IOTOBOPHBIX padoT,
nporpamm MO P®.  Opranumzanuss u 1aHupoBaHue BpeMmMeHH. CaMOMEHEIKMEHT, €ro
COCTaBJISIIOLIHE.

Tewma 2. Beibop HayuHoro uccienoBanus u sranst HAP.
C6op u ananus uapopmanuu no reMme HUP: aTepHeT-TexHOM0OrNYN (I0OCTYN K MAaTEeHTHBIM Oa3zam
naHHbIX, OnbnmoTeka Elsevier, ocHoBubie xumuueckue MHTepHET-pecypebl). CriocoObl moucka
uHpopManuu: Web MOMCKOBBIE CHCTEMBI, KJIFOUEBBIE CIIOBa, mpeaMeTHbIil katamor HB TI'Y.
OcCHOBHBIE XUMUYECKHE POCCHUMCKHE W 3apyOexHble mepuonuyeckue wuznanus. CTpykTypa
JTUTEpaTypHOTO 0030pa. AHanu3 JuTepaTypHbIX naHHbIX. [loctanoBka memu u 3amay HUP.
Odopmierne cnucka JUTEpATyphl. TeOpeTHUECKWi aHalu3 TpoOJeMbl Ha  OCHOBE
TEPMOAMHAMUYECKUX JaHHBIX W CTPOCHHS (PU3UKO-XUMHUUYECKOW CHUCTEMBI. JTalbl HAy4HO-
HCCe0BaTeNbckoi paboThl. Pa3paboTka pabouel THMOTE3bl, IJIAHWPOBAHUE HKCIIEPUMEHTA.
[Ipoenenune ucciemnoBanms. OOpaboTKa U aHAIM3 TOJYYSHHBIX pe3ysbTaToB. [lmanupoBanue
TAaTBbHEHIIINX NCCIeIOBaHNH.

Tema 3. DkcrieprMEHTAJIbHBIE UCCIICIOBAHUS.
Crparerust U TakTHKa SKCIEPUMEHTAJIbHBIX HccienoBaHuil. OO6ocHOBaHME BBIOOpAa METOAUKH
npoBeaeHuss HP. KommuiekcHbIi MoaX0 K UCIOJIb30BAHUIO COBPEMEHHBIX (PU3HKO-XUMHUIECKUX
MeTOoJI0B HccnenoBanus. O6ocHOBaHKE BEIOOpA OCHOBHBIX OOBEKTOB HccieioBaHus. MosienbHbIe
skcriepuMenThl. Metponorus. 'OCT. Cpenctsa usmepenuii, morpentHoct. Pabouee mecto u ero
opranuzamus. OOecrieueHue 0€30MaCHOCTU MPOBEACHUS HKCIEPUMEHTAJIbHBIX HCCIEI0BAaHUM.
Bnusinue ncuxosiornueckux (akTopoB Ha XOJ M KaueCTBO AKCHEPUMEHTA. TUNMUYHBbIE OMINOKU
HAYMHAIOIIUX dKCIIEpUMEHTATOPOB. JIabopaTOpHBIi KypHAaL.

Tema 4. O6paboTka pe3yaIbTaTOB AKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH.
OcHOBBI TeOpUM CcHydyalHBIX oOMIKUOOK. MeToabl U CrmocoObl HPOBEPKU JOCTOBEPHOCTH
MOJIyYCHHBIX JaHHbIX. Mcnoap3oBanue maketoB Microsoft Excel, Origin, Corel Draw, PhotoShop,
ACDSee, FineReader mist mpoBeacHHs pacyeToB, 00paboTkH HeOTHH(POBAHHON HH(POPMAIUH,
MOCTPOCHUSI TpaQUKOB U AMArpaMM, IpeoOpa3oBaHus (opMaTroB, BHEAPEHUS MOJIYUYEHHBIX
rpagu4ecKux 0ObEKTOB B TEKCTOBBIC (DaiiJIbI.

Tema 5. Odopmienue pe3yabTaToB HAyYHOH paOOTHI.
Crpykrypa oTdera mo KypcoBoii paborte. BBenenue (uenb, 3amaun). JlurepaTypHsiii 0630p.
Metoauueckas yactb. PesynsraThl u o0cyxkaenue. Beisogpl. Jlokiian no HayuHoi padote. Te3ucst
noknana. JlemoHcTpaumoHHbele Marepuanbl. M3noxkenue goknaga.  [uckyccus.  Tumbl
myOnuKanui: KpaTtkoe cooOlieHue, Hay4yHas cTaTbs, 0030p. CTpyKTypa Hay4yHOW CTaTbH.
CriocoObl  m3nokeHus: MmaTtepuana. l[IpeacraBieHHe JKCIEPUMEHTANbHBIX JAHHBIX: TaONUIIa,
pucyHok, cxema. [loanucu k pucyHkam.

Monynb 2 «CopOuMOHHbIE U KaTaJUTUYECKHE MPOLECCHl Uil pecypcocOeperarommx u
9KOJIOTMYECKUX TEXHOJIOTUI»

Tema 1. PecypcocOeperaroniue TEXHOIOTUNU: 1I€TH, 3a]1a4H, IePCIIeKTHBRA

Beenenue. [Ipenmer u 3agaun Mmoayiisi. PaccmoTrpenue pecypcocoeperatolieil TEXHOIOTUN
C MO3MIMHM SKOHOMHUH BCEX BHUAOB pPECypCcOB (MaTepHaJbHBIX, TOIIMBHO-IHEPTETUUYECKUX,
TPYAOBBIX U (PMHAHCOBBIX) MPU CHUKEHUU PECYPCOEMKOCTH U OTXOAHOCTH MPOM3BOJICTBEHHBIX
IIPOLIECCOB, @ C IPYrOl — KaK CPEACTBO 3KOJIOTU3aLMH TPOMBIIITIEHHOTO IPOU3BO/ICTBA, YCUIICHUS



€ro MPUPOI00XPAHHBIX PYHKUINH. OCHOBHBIE MOHATHS U CTATUCTHKA. 3HAYEHUE KaTAIUTHIECKUX
TEXHOJIOTHH JUIsl PELICHUs ITUX 3a]1a4.

Tema 2. CO; yrunuzanusi.

[TpoGnemsr ynaBmuBanus u yruimsanuu CO2 (CCU). Yrneponusriii cien. Crpateruu mo
CHIDKEHHIO BbIOpocOoB M yTmim3anuu CO2 Kak OCHOBHOI'O HCTOYHUKA ITAPHUKOBOTO ra3a.
Hcnons3oBanue CO2 11 9KOJIOTMYECKU OE30MACHBIX MPOLIECCOB, IPOU3BOCTBA POMBIIIIEHHO-
BAKHBIX XuUMHuYeckux BeulecTB. llepepabotka CO2 B coueTaHUUM C BO30OHOBISIEMBIMU
WCTOYHUKAMU DHEPTUH.

Tema 3. [lepepaboTka OMOMacCHI.

CripneBast 6a3a I SJHEPreTHKH U XUMHYECKOW MPOMBIIIIICHHOCTH. HOBBIE BHIIBI CHIPHS
IUISL  TIOJTyYEHHUS] DKOJOTHMYECKHM YHCTOTO0 MOTOPHOTO TOIUIMBA. Bo0300HOBIIsSIEMOE CHIphE.
[lepepaboTka 6Guomacchl.

Tema 4. BoopoiHas sHEpreTHKa: 4To 3TO TaKOe U MoYeMy 3a Hell Oyayiiee.

«3eneHsbliy u «roy0oit» Boaopoa. MeTo bl MPOMBIIIIEHHOTO TTPOM3BOICTBA BOIOPO/IA.
Wndpactpykrypa mnpousBoactBa u jgoctaBku. Cdepbl mnpumeHenus. HoBble BoaopojHble
TEXHOJIOTUH M DHEPTETHKA Oy IyIIero.

Tema 5. Kartanu3 B 3amute OKpyKaronen Cpebl.

[TpuponooxpaHHbIe TEXHOJIOTUH Ha OCHOBE KaTAIUTHYECKUX IporieccoB. KaTamuzaTopsl u
KaTaJIMTHYECKUE TPOIECCHl UII OYMCTKH OTXOISIINX Ta30B IMPOMBIIUIEHHOCTH W TPAHCIIOPTA,
OYHMCTKA CTOYHBIX BOJI.

Tema 6. CopOImOHHBIE TTPOIIECCH B 3AIIUTE OKPYKAIOIICH CPEIBI.

OuncTka BOJ M BO3AyXa C MPIMEHEHUEM COPOIIMOHHBIX TPOIIECCOB.

Monynb 3 «Karanu3 B HehTeXxuMum»

Tema 1. Hed1b 1 ee posb B MUPOBOM SKOHOMUKE.

Mupogsie 3anacel U 100b19a Hetu. Mcropust moOsium u mepepabotku Hedtr. Teopust
npoucxoxacHuss HepTu. Kpymnuehimue wmectopoxkaenuss Poccun. Knaccuduxamus wedTn.
OpakuMOHHBI cocTaB He(pTH. [1aBHBIE KaTaIUTUYECKUE MPOLECChl B HEPTEXUMUHU.
ACCOPTUMEHT NPOAYKTOB repepaboTku HeGTH. OCHOBHBIE XapaKTEPUCTUKH PA3TUYHBIX BUIOB
toruBa. Hedrenepepabdarpiaromiue 3aBois1 Poccun.

Tema 2. KaTanuTtuueckuii KpeKUHT.

[ToarotroBka ChIpbsi ISl KaTAIUTUYECKOTO KpPEKHWHTa. XUMHYECKHE OCHOBBI Ipoliecca.
[IpeBpamenuss napauHOBBIX, IHUKIONAPAPUHOBBIX, OJICPUHOBBIX U  apOMATHYECKHX
yrieBoaopoaoB. Katanuzaropsl kpekuHra. CoctaB M CBOWCTBA HM3BECTHBIX MPOMBIIIICHHBIX
Karanu3aTtopoB.  Perenepamusi  karammzatopoB.  [Ipomykrtel  kpekunra.  OCHOBHbIE
TEXHOJIOTHYECKHE IMapaMeTpbl Mpolecca U IPOMBIILICHHbIE YCTAHOBKU KaTaUTHYECKOTIO
KpekuHra. [I[pumMeHeHne KaTaluTUYECKOro KPEKUHTa JUIsl MTOJIyYeHUS ChIPhS A HEPTeXUMUH U
obnaropaxuBaHusi HEPTEIPOYKTOB.

Tema 3. Katanutudeckuii pu)OpMHUHT.

[ToaroToBka chIpbs A KATaTUTHYECKOTO prudopMuHTa. XUMHUYECKUE OCHOBBI IIpOIIECca.
Peakuuu HadTeHOBBIX, mMapadUHOBBIX M APOMATUYECKUX  YIIIEBOAOPOAOB. [IpomyKThl
pudopmunra. CoctaB U CBOWCTBa Karanu3aTopoB pudopMuHra. Perenepamusi kaTaiu3aTopos.
OcHOBHBIE = TEXHOJOTMYECKHE IMapamMeTphl IMpolecca U  MPOMBIIUICHHBIE YCTaHOBKHU
KatanuTuueckoro pudopmunra. [lomydeHne BBICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHA MIpU
pudopMuHTe OEH3UHOBBIX (PaKIHMil. DKCIUTyaTalus YCTAHOBOK KaTaIUTUYECKOTO pu(OpMHHTa.

Tema 4. 'maporeHn3annoHHbIE IPOLIECCHI.

OcHOBHOE Ha3HaueHHE M XHMMHUYECKHE OCHOBBI T'MJPOT€HHU3ALMOHHBIX IPOLECCOB.
I'unpoounctka (mecynbdapuzanus) HedTIHBIX (pakuuii. ['eTrepoaToMbl W HEXeIaTeNbHBIC
aneMeHThl. Katanu3aTopsl THIPOOUNCTKY U UX pereneparus. Mcrnonb30BaHne THAPOOUUCTKY IS
MOJIy4eHUsS]  MOTOPHBIX  TOIUIMB.  PeakTopsl  yCTaHOBOK  THUAPOOYUCTKH.  [Iporeccs
rupoodeccepuBaHns HEQTSIHBIX OCTAaTKOB. IIpombllUIeHHBIE METOIBl  OOeccepuBaHMSL.
I'unpokpexunr HeTsiHOTO ChIphs. KatanuzaTopsl runpokpexunra. [IpeBpanienns napaduHOBBIX,
Ha(TEHOBBIX M APOMATUYECKHUX YTIIEBOJIOPO/IOB.



Tema 5. Katanuruueckue npouecchl nepepadoTKH JIETKUX yTIeBOAOPOIOB.

W3omepuzanus mapauHOBBIX M apOMaTHUYECKHX YIJIEBOJIOPOJOB. AJKHIMPOBAHUE
n3onapaMHOBBIX M apOMAaTUYECKHX YIJICBOJOPOAOB  OJE(PHHOBBIMU  YIIJIEBOJOPOJIAMH.
Karamusatopsl 1npoueccoB ankwinpoBaHusa. Peaknum ¢ y4acTMEM HU3KOMOJIEKYJISIPHBIX
oJIe(MHOB: AMOKCUANPOBaHUE dTHIIeHa. KaTanu3 B peakusax noJIuMepH3aliy.

Tema 6. Katanu3 B mepepaboTKe MPUPOIHOTO Ta3a.

OxucnurenpHass KOHBEPCUS MeTaHa B CHUHTe3-Ta3. CHUHTE3 MeTaHoja ¥ JAUMETHUIIOBOIO
spupa. Cunre3 OPumepa-Tpomma. JucnpomopumoHupoBaHue (MeraTe3nc) o0ye()UHOBBIX
yrieBoaopooB. Karanutuueckas ouncTka NPUPOIHOTO ra3a OT CEphlL.

9. Texkymuii KOHTPOJIb MO AUCIHUIIHHE

Texkymuil KOHTpOJIb IO JUCUMIUIMHE IPOBOJUTCS IIyTEM KOHTPOJSA ITOCEIIAEMOCTH,
BBINIOJIHEHUS TPAKTUYECKUX 3aJJaHUM U 1a00PAaTOPHBIX pabOT, BHIIOJHEHUS JOMAITHUX 3aaHUN
u ¢ukcupyercs B (popMe KOHTPOIHHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

OrneHOYHBIE MaTepUalbl TEKYIIEro KOHTpOJsl pa3merieHbl Ha caiite TI'Y B pasnene
«Hupopmarmst 06 o6pazoBaTensHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUHU OLICHUBAHUS HpOMe)l(yTO‘IHOﬁ arrecranmumn

3adeT B JEBATOM CEMECTpPE MPOCTABISACTCS HAa OCHOBAHWU BBITIOJHEHHUS TEKYIIETO
KOHTPOJIA.

DK3aMeH B JIEBSITOM CEMecTpe MPOBOJUTCS B BUJAE 3alllUTHI pedepara MO BbHIOpAHHBIM
TéMaM, COOTBETCTBYIOIIMM TEMaTUKaM JIByX MoOcleAHuX Moxaynieil. I[IpomomkuTenbHOCTh
sKk3amena 1,5 gaca.

OnieHOUHBIE MaTepHabl ISl MPOBEACHUS MPOMEKYTOUHOM aTTECTAlMM pa3MENICHbI Ha
cante TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHOW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeUeHe

a) DIICKTPOHHBIN y4eOHBII Kype 10 JUCHUILUIMHE B CPEJIe dJACKTPOHHOTO 00yuenus iDO

- https://Ims.tsu.ru/enrol/index.php?id=28513

0) OnieHOYHBIE MaTepHAIbl TEKYIIEro KOHTPOJSI W MPOMEKYTOUHOW aTTECTAI[MH 10
JMCIUTUIAHE.

B) [li1aH nmpakTHYECKUX 3aHATHIA MO JUCIUTUINHE.

r) Metoandeckne yKa3zaHus 1o MPOBEACHUIO JIa00paTOPHBIX padoT.

1) Metonndeckue yka3aHus [0 OPraHU3alui CaMOCTOSITEIIbHON paObOThI CTYICHTOB.

12. Ilepeuenn yueOHOIi TuTEpPaTYyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTeparypa:

— M. ®. Hlknsip. OcHOBBI HAy4HBIX HCCIEI0BaHUMN: yueOHOoe ocodue / Mockaa :
Jamko u K°. 2009. — 242 c.

— 3aueM U Kak nucatb HayuHble ctaThk / E. 3. MeitnuxoB. — Jlonronpyausiii: MHTe1€KT,
2013. - 159 c.

— Yopkennop¢p U. CoBpemeHHBbIH KaTanu3 U xuMmudeckas kuneruka / . Yopkennopd, X.
HaiimanTcBeapaiit; niep. ¢ auri. B. U. Ponnyruna. — [2-e u3n.]. — Honronpyaueiii: MHTEIEKT,
2010.

— I'eTeporennbiii karanu3: ydeOHoe mocoOue ansi By3oB mo crneunuanmzanuu 011013
"Xumunyeckas kuHeTHKa 1 katanu3" creruansaoct 011000 "Xumusa" / O. B. Kpeuios. — MockBa
. Akagemknwmra, 2004. — 679 c.



— OCHOBBI TEOPUH XMMHUYECKHUX MPOIECCOB TEXHOJOTHH OPraHMYECKUX BEIIECTB H
HedTenepepabOTKU: yueOHHK /sl OaKaaBpOB U MarucCTPOB, OOYYAIOIIMXCS TI0 HANIPABICHUSIM:
"Xumuueckass TexHosorus" (OakamaBpel), "Xumudeckas TexHoJorus" (MarucTpel) /
B. M. Ilorexun, B. B. Ilotexun. — Cankr-IlerepOypr: Jlanp, 2021. — 896 c. DneKTpOHHBIH
pecypc: https://e.lanbook.com/book/168720.

— Tynukun E. Y. O6mas nedrexumus / E. U. Tynukun. — Cankr-IlerepOypr : Jlans, 2021.
— 320 c. DnekrpoHHbIi pecypc: https://e.lanbook.com/book/179621.

—Xumust W TexHoyioruss HedTm W Taza: yuyeOHOe TocoOMe ISl CPEAHEro
npodeccuonansHoro obpasosanus / C. B. Bepxkuunnckas [u ap.]. — 3-¢ W31, UCHp. U JIOM. —
Mocksa: @opywm [u gp.], 2017. — 415 c.

0) IOTIOTHHUTENBHAS JTUTEPATYpa:

— N. Abdel Karim Aramouni Catalyst design for dry reforming of methane: Analysis
review / N. Abdel Karim Aramouni, J. G. Touma, B. Abu Tarboush, J. Zeaitera, M.N. Ahmada.
Renewable and Sustainable Energy Reviews. —V. 82, Part 3. — 2018. — P.2570-2585.

— Catalysis for Alternative Energy Generation / Ed. La’szlo” Guczi — Springer
Science+Business Media New York, 2012. -535 p.

— The Carbon Dioxide Revolution Challenges and Perspectives for a Global Society / Ed.
Michele Aresta, Angela Dibenedetto — Springer Nature Switzerland AG, 2021. —262 p.

— IMonsunues U.b. Hedrenepepaborka: npaktuueckuii BBoaHbIH Kypc / U.B. I[ToauHIeB.
— HMonronpymuenii: Maremrekr, 2011, — 119 c.: u.

— Texnomorus mepepadotkn HedTH 1 raza Y. 1: YdeOHUK IS CTYNEHTOB HE(DTSHBIX
CHenUaabHOCTeH BBICIIMX y4eOHbIX 3aBemeHuit / ABT. wactu W. JI. T'ypeuu; Ilom pen.
A. I'. CapnanamBmiun, A. U. Cko610. — M. Xumus, 1972.

B) pecypchl cetn MHTEepHeT:

— baza nannbix nutupoBanus u3natenbcerBa Elsevier. bubnuorpaduueckas uadopmarus,
uHbOpMaIKs 0 IHTHPOBAHNH, CCHIJIKU Ha MOJHBIC TEKCTHI. — hitps://www.scopus.com

— Nudopmanmonno-ananutudueckas 1miargopma kommnanuu Clarivate Analytics —
https://www.webofscience.com

— Hayunas snextponnas 6ubnmoreka eLIBRARY.RU — https://elibrary.ru

— DmnekrpoHHas bubnmorexa [luccepramuii [OnextponHsiid pecypc| / Poccuiickas
rocyapcTBeHHas OubnmmuoTeka. — DnekTpoH. aaH. — M., 2003- . URL: http://diss.rsl.ru/

— DnektpoHHas 6ubnuoteka (peno3utopuii) TI'Y [DnekTpoHHBIN pecypc] . — DIEKTPOH.
nad. — Tomck, 2011- . URL: http://vital.lib.tsu.ru/vital/access/manager/Index

— Hayunas 6ubnumoreka ToMCKOro rocy1apCTBEHHOTO YHUBEPCUTETA [ DJIEKTPOHHBIN
pecype] / HU TI'Y, Hayunas 6ubmuoteka TT'Y. — Dnekrpon. gan. — Tomck, 1997-. —
URL.: http://www.lib.tsu.ru/ru

— SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. —
URL.: http://link.springer.com/

— Oxford University Press [Electronic resource] : journals / Oxford University Press
(OUP), University of Oxford. — Electronic data. — Oxford, United Kingdom, 2015-. —
URL.: http://www.oxfordjournals.org/en/

— Science [Electronic resource] : journals / American Association for the Advancement of
Science (AAAS). — Electronic data. — Washington, USA, 2016. —
URL.: http://www.sciencemag.org/

— Google Scholar [Electronic resource] / Google Inc. — Electronic data. — [S. . : s. n.]. —
URL.: http://scholar.google.com/

— denepanbHbIi HHCTUTYT MPOMBIIIIEHHOM coOcTBeHHOCTH https://www.fips.ru/



https://e.lanbook.com/book/168720
https://e.lanbook.com/book/179621
https://elibrary.ru/
http://diss.rsl.ru/
http://vital.lib.tsu.ru/vital/access/manager/Index

13. llepeyens UHGOPMAIIMOHHBIX TEXHOJIOT M

a) JTUIEH3MOHHOE U CBOOOIHO pacHpOCTPaHIEMOe IPOTpaMMHOE 0OecTieueHHe:

— Microsoft Office Standart 2013 Russian: naket nporpamm. Brirouaer npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myONIMYHO NOCTymHbBIe 0bmaunbie TexHonoruu (Google Docs, AAnaexc auck u T.11.).

0) nH()OPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

— DJIEeKTPOHHBIN KaTaJior Hayunoit O6ubIroTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas oubimoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas mwiatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/
— IlaTeHTHBIN TOKUCK, ITIOMCK NATEHTOB K M300peTenuii (findpatent.ru)
— https://www.sciencedirect.com/

14. MaTtepua/jibHO-TeXHUYECKOe obecrieyeHue

AyIATOpUH TS IPOBEJICHUS 3aHATHH JICKIIMOHHOTO THUTIA.

KommbrorepHsIit kacc ajst paboT ¢ HHTEPHET-PECypCaMH.

AymaTtopun JUIS TIPOBEACHUS 3aHATHA CEMHUHAPCKOTO THITA, WHIAWBHIYAIbHBIX U
IPYIIOBBIX KOHCYJBTAUHN, TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

[Tomenienus 11 CaMOCTOSITEIBHOW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW M
JOCTYNIOM K ceTd MHTepHeT, B 3JMEKTPOHHYI0 HMH(OPMalMOHHO-00pa30BaTENbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

JlaGopaTopuu, OCHAIIICHHBIC CIEAYIOINM 000pYA0BaHUEM:

— Xemocop6uuonHsli anammzarop AutoChem 2950 HP (Micromeritics, USA) ¢ tipricTaBKoii
CrioCooler 1l u xBagpymomsHbIM Ta30BbiM Macc-criekrpomerpom UGA-300 (Stanford Research
systems, USA)

— Ilporounble KaTalUTUYECKUE YCTAHOBKU Ui  HCCJIENOBAaHUS  AKTUBHOCTH
CHUHTE3UPOBAHHBIX KaTAIUTUYECKUX CHUCTEM, COIpPsDKEHHBIE C Ta30BBIMH Xpomarorpadamu
"Xpomarak-Kpuctamn 5000" myis ananusa npoayKTOB peakiuu

15. Uudopmanusi o pazpadoTunkax

Mawmonrtos I'.B., kana. xum. HayK, TOIEHT Kadeapsl GU3nueckoi 1 KOJUIOUIHON XUMHUH.
I'pabuenko M.B., kana. XxuM. HayK, TOLUEHT Kadeapbl GU3NIECKOI U KOJUIOMAHON XUMUU.
Cagenko /[.1O., kana. XxuM. HayK, acCCUCTEHT Kadeapbl pU3nveckor 1 KOJITOUTHON XUMHUU.
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