


Mopnyas |. HayuHble 0CHOBBI IPUTOTOBJICHUS] KATAJIM3ATOPOB
1. Ileab ¥ nIaHUpPYyeMble Pe3yJIbTAThl 0CBOCHHUS MOAYJIsI

Llenpto OCBOGHUS AMCUUIUIMHBI ABISETCA (POPMUPOBAHUE Y CTYIACHTOB KOMILIEKCHOTO
IOAX0/a K pAacCMOTPEHMIO 3a7ady U MpoOsieM, CBA3aHHBIX C CO3JaHMEM HOBBIX U
YCOBEPIIEHCTBOBAHUEM CYLIECTBYIOIUX T'€TEPOre€HHBIX KAaTaJIN3aTOPOB, IOJYyYEHUE CTYACHTaMU
3HAHUH O  COBPEMEHHBIX  TEOPETHYECKMX M  OKCIEPUMEHTAIBHBIX  IMOAXOJaX K
IeJICHANPABICHHOMY CHHTE3Y KaTaJu3aTOpOB C 33JaHHBIM HA0OPOM CBOWCTB U XapaKTEPHCTHUK,
a Takke (OpPMHUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— OIIK-1. CnocobeH aHalIW3UPOBaTh, HMHTEPIPETUPOBATH U 0000IIATH PE3yIbTATHI
9KCHEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PA0OT XMMUYECKOH HAIIPABICHHOCTH.

— OIIK-2. CnocoGeH mNpOBOAWTH XHUMHUYECKHH SKCIEPUMEHT C HCIIOJb30BaHHEM
COBPEMEHHOr0 000py10BaHUs, COOJII0Jasi HOPMbI TEXHUKU 0€30IaCHOCTH.

—IIK-1. Crnocoben miaHupoBaTh pabOTy M BHIOMpATh aJleKBaTHBIE METOJBI PELICHUS
HAY4YHO-UCCIIEJOBATENIbCKUX 3a/1a4 B BBIOPAaHHOM 00JIACTH XUMHMH, XUMUYECKOM TEXHOJIOTUHU WU
CMEXHBIX C XMMHEN HayKax.

PesynbraramMu 0CBOEHUS IUCLUUIUIMHBI SBIIAIOTCS CIELYIOIINE UHAUKATOPBI JOCTHKECHHUS
KOMITETECHIIUN:

NOIIK-1.1. CucremaTu3upyer U aHAIU3UPYET Pe3yiabTaThl XUMHUUECKUX 3KCIEPUMEHTOB,
Ha0JII0/IeHUH, U3MEPEHUH, a TAK)KE Pe3y/IbTaThl pACUETOB CBOMCTB BELIECTB U MATEPHAJIOB.

NOIIK-1.2. [Ipeqnaraet MHTEPIPETALUIO PE3YIbTaTOB COOCTBEHHBIX HKCIEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PA0OT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAAMIIMOHHBIX U
HOBBIX Pa3/Ie€]I0B XUMHH.

NOIIK-1.3. @®opmynupyeT 3aKIOU€HUS U BBIBOABI 10 pe3yjbTaTaM aHajln3a
JUTEPATYpPHBIX JAaHHBIX, COOCTBEHHBIX SKCHEPUMEHTAIbHBIX U PACYETHO-TEOPETHUYECKUX padoT
XUMHUYECKOW HAPABIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKH
0€30I1aCHOCTH.

NOIIK-2.2. Mcnionb3yeT CyLIecTBYIOINE U pa3padaThiBaeT HOBbIE METOAMKH MOTY4YEHUS
U XapaKTepu3allud BEUIECTB M MaTepualioB [UIsl peuleHus 3agad MNpogecCHOHaIbHON
JESATEIBHOCTH.

NOIIK-2.3. TIIpoBoauT wHCCAEAOBAaHUSA CBOMCTB  BELIECTB M  MaTepHalioB C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pY/I0BaHMS.

NIIK-1.1. Pa3zpabaThiBaeT CTpaTeruio Hay4YHbIX MCCIEI0BAaHUMN, COCTABIAET OOMIMNA TUIaH
Y JIeTaJbHbIE TUIAHBI OTACIBHBIX CTalNN.

NIIK-1.2. BeibupaeT 3KkcriepuMeHTaIbHbIE U PACU€THO-TEOPETUYECKUE METO/IbI PEIICHHUS
IIOCTaBJIEHHOW 3aJjaui, UCIIOJIb3Ysl TOCTHIKEHUSI COBPEMEHHON XUMUYECKOW HAYKH, U UCXOIS U3
UMEIOLINXCS, MaTepUaIbHbIX, NHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— OcBOUTH MOHATHIHBIN anmapaTr ¥ 3HaTh OCHOBHBIC TPATUIIMOHHBIE METOIBI TTOTYICHUS
KaTajan3aTopoB, a Takxke (yHIaMEHTAIbHbIE 3aKOHBI U MEXAaHU3MBI, MOJIO)KEHHBIE B OCHOBY
CHHTE3a JIUCTIEPCHBIX MOPUCTHIX TN 3aJaHHOTO XUMHYECKOTO M (ha30BOT0 COCTaBa, MOITYyIaeMbIX
pa3IMYHBIME METOJIAMU; BIIAJETh TEOPETHUYECKHMMH TOJIXOJaMH B O0JAacTH TPAAMIIMOHHBIX U
COBPEMEHHBIX CIIOCOOOB CHHTE3a KaTaM3aTOPOB M JIPYTHUX JUCIEPCHBIX TBEPIBIX TEI C
3alaHHBIMA ~ TEKCTYPHBIMH  XapaKTEpUCTUKAMH, XHUMHUYECKUM U  (a30BBIM  COCTABOM,
OTIPENIEeTSIOMUMH (PYHKITMOHAITBHBIC CBOMCTBA MOTYy4aeMbIX MaTEPHUAJIOB.

— Hayuutbcst camMOCTOATENBbHO CTaBUTh 3a/1aud CHUHTE3a, pElIaeMble MOCPEACTBOM
BBIOOpA TPUPOJIBI, XUMHYECKOTO COCTaBa, CMOCO0a W YCJIOBHH MPHUTOTOBJICHHS TpeOyeMoro
MaTepuaina, BBIOMpATh ONTHMAaJIbHBIE MYTH W METOJbI pEIICHHs TMOAOOHBIX 3a7ad Kak
AKCIIEPUMEHTAIIbHBIX, TaK M TEOPETUICCKUX.



3. MecTo MoayJisi B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMbl

JlucrumniauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMmbl, (HOpMHPYEMOit
y4acTHUKaMU OOpa30BaTEIbHBIX OTHOILICHWM, TpeiaracTcs OOydalomuMcs Ha BBIOOP.
JucnumninHa BXoAuT B MoAyib Dusndeckast Xumusl.

4, CeMech OCBOCHHUSA U c[)opMa HpOMe)KyTO‘lHOﬁ aTTeCTalluM 110 JUCHUIIJIMHE

Cemectp 8, 3a4eT ¢ OIIEHKOM.

5. BxoaHble TpeﬁoBaHl/Iﬂ AJIsl OCBOCHUS MOAYJIA

JIy1sl yCIIenTHOTO OCBOCHHS MOIYJISI TPEOYIOTCS Pe3ysbTaThl OOYYCHHS 10 CIEAYHOIINM
JUCITUIIMHAM: 00s13aTenpbHON YacTu mpodeccronanbHoro mukna b1.0.1.11 Heopranuueckas
xumusa, b1.0.1.12 Anamutnueckas xumusa, b1.0.1.13 Opranwveckas xwumwusa, b1.0.1.14
Ousnueckass xumusa, b1.0.1.16 Kommounnas xumus, a TaKke BAPHUATUBHOM YaCTH
po¢)eCCHOHAIBHOTO LIUKJIA b1.B.1.J7IB.01.05.01 AnicopOnMoOHHbIE MIPOIIECCHI,
b1.B.1.71B.01.05.02 T'ereporeHHBIli KaTaiu3 y4eOHOTO IUTAHA IO MPOrpaMMe CIICHUATNTETa
04.05.01 — ®dynnameHTanbHas U MPUKIATHAS XUMUSL.

6. SI3bIK peaju3anuu

Pyccknii

7. Oobem Moayst

OO61ast TpyA0€MKOCTh IUCHUIUIHHBI COCTaBIsIeT 2,7 3.€., 96 yacoB, U3 KOTOPBIX:
— mekuuu: 32 4.;
— ceMHHapcKue 3aHsaTus: 0 4.
— MPaKTHYECKUE 3aHATUS: 24 1.;
— maboparopHbie paboTsl: 0 4.
B TOM YHCJIC TPAKTHUYECKAas MOATOTOBKA: 24 4.
O06beM caMOCTOSTENNbHON pabOThI CTY/ICHTA ONpeAeNieH YIeOHBIM IIIaHOM.

8. Coaep:xaHue MOayJisl, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. Llenu u 3a1aun HAYYHBIX OCHOB IIPUTOTOBIICHUS KaTalU3aTOPOB

Hcropus pa3BuTtus HaydHbIX OCHOB IpuroroBieHus. Ilomoxenus I'.K. BopeckoBa o
XUMHYecKol mpupoze kartamuza. OcHOBHbIe npoOiembl KaTanuza. Kiaccudukanys
KaTann3atopoB. OCHOBHBIE TPOMBINUIEHHBIE KaTanu3aTopbl. COBpEMEHHOE OIpe/eleHue
JuciuIuInHel. CBS3b Kypcea ¢ IpyTMMU JUCIUTIIIMHAMM.

Tema 2. OcCHOBHBIE XapaKTEPUCTHUKU KaTalU3aTOPOB U UX 3aBUCUMOCTb OT YCIIOBUI
IIPUTOTOBJICHUS

OCHOBHbIE XAapaKTEPUCTUKH KaTalU3aTOPOB M HX 3aBHCUMOCTb OT  YCIIOBUH
IOPUTOTOBIICHUS. YelbHas KaTaJUTHUYECKash AaKTMBHOCTb OJHO(A3HBIX U MHOTro(a3HbIX
Karann3aTopoB. CeneKTUBHOCTb. TEKCTypHBIE XAPAaKTEPHUCTUKU KaTanm3aropoB. OnTUManbHas
nopucrtasi CTpykTypa. OCHOBHBIE MEXaHU3Mbl HM3MEHEHHs YACIbHONM IIOBEPXHOCTU U
nopucToctd. MexaHuyeckass TPOYHOCTh KaTaiu3atopoB. Tepmuueckas CTaOUIBHOCTb.
TexkcTypHBIE U CTPYKTYpHBIE POMOTOPBI. ONTHUMaIbHBIE TUAPOAUHAMUYECKUE XapPAKTEPUCTUKHI
KaTaJIu3aTOPOB.

Tema 3. OcHOBHBIE ATanbl U METOABI IPUTOTOBJIEHUSI KaTAJIM3aTOPOB

OcHOBHbBIE 3Tambl U METOJbl MPUTOTOBJIEHUS KaTalu3aTopoB. BriOop M moaroroBka
UCXOJHBIX BellecTB. [loaydeHre akTHBHOIO KOMIIOHEHTA C 33JaHHBIM COCTaBOM U CBOMCTBaMH
pazanuHbiMM  MeToaamu. [lepepaboTka karanu3aTopa B ToBapHBIM mnponaykT. [loaxomsr K
NOJY4YeHHUI0 AucnepcHbIx cucreM. [ucneprupoBanue. Konnencanus. Knaccudukanus metonon
MIPUTOTOBJICHUSI.



Tema 4. [loAroTOBKA M CHHTE3 UCXOAHBIX BEIIECTB JJIsi MPUTOTOBJICHUSI KATaIu3aTOPOB.
Hocurenn

[TogroroBka W CHHTE3 MCXOJHBIX BEIHIECTB [UJIi MPUTOTOBIICHUSI KAaTalU3aTOPOB.
TpeboBanus Kk ucxogqHoMy chipbio. PacTBopbl. CocTOsIHME HOHOB B PACTBOPAX U €r0 BIUSHUE HA
CBOMCTBAa Karajau3aTopoB. 30JM KaK HCXOJHBIE BeIIeCTBa JUIsi CHUHTE3a Pa3IMYHBIX
KaTajau3aTopoB U Hocutesneil. CBoicTBa M (PaKTOpBI, ONpEAENSIOIUe CTaOWIBHOCTH 30JIei
OKCHJIOB ¥ TUAPOKCUIIOB. METOMIbI MOJYy4YEeHUS 30JI€M TUAPOKCUIOB U OKCUIO0B. [Ipumenenue u
MOJIyYEHHUE 30JI€H METAIIIOB.

Hocurenu. Posb HOcHuTenen B katanusaropax. GPU3MKO-XMMUYECKHUE CBOWCTBA OCHOBHBIX
CUHTETHUYECKUX M MPUPOAHBIX HOcuTeneh. Okcua kpeMHus (cuiiukarenb). OKCHUIbl aTlOMUHUS.
Huokcun turana. Oxkcua wmarHus. Juokcwa uupkoHus. MHOTMOKOMIOHEHTHBIE HOCHTENH.
brnounbie HOCUTENU COTOBOIl CTPYKTYpHI. YTIEpOIHbIE HOCUTENIU: aKTUBHbIE yriu, CHOYHUT,
YIJIepOJI-MUHEPaIbHbIE HOCUTEH, KATATUTUYECKUN BOJIOKHUCTBIM (HUTEBUIHBIN) YIIIEPOI.

Tema 5. [lonyuyeHnue karanu3aTopoB METOIAMH OCAXKACHUS

TexHonoruueckue acnekTbl Meroga. OCHOBHBIE CTaAUU MeToAa ocaxjeHus. OCHOBHBIC
napameTpsl U (akTopsl ocaxkaeHus. OcaxaeHne B MePUOAUYECKOM M HETPEPHIBHOM peXHMaXx.
Mexaam3mbl  GopmupoBaHus TUAPOKCUIoB. CramuitHas cxeMa KOJUIOHIHO-XUMHUYICCKOM
ocaxksieHus. PU3UKO-XUMHUECKUE aCHEeKThl 30JIb-TeIb MeTo/la ocaxaeHus. CTapeHHe OCagKoB
Mo MaTOYHBIM pacTtBopoM. Kimaccudukaiusi ocaikoB Mo CrOCOOHOCTH K KPUCTAILIU3ALMH TPU
ctapeHud. OCHOBBI KIIACCHUECKON TeopuH KpucTamiumzauuu. YpaBHeHue [ubdOca-Tomricona-
OctBanpna. dopmupoBanue amMopHBIX H  TPYAHOKPUCTAUIM3YIOUIUX  THUAPOKCHJIOB.
OcoOenHocTy POPMUPOBAHUS TEKCTYPbI CHIIMKAress P MOTyYEeHUH MO 30JIb-TeJIb TEXHOJIOTUN
U dYepe3 Kaorelb. 3aKOHOMEPHOCTH (GopMUpOBaHUsS (DA30BOrO0 COCTaBa M TEKCTYPHI
TUAPATUPOBAHHBIX  OKcHaoB [V rpynmbl.  DopMHpoBaHHE — JETKOKPUCTAIUIU3YIOIIMXCS
TUAPOKCHAOB. Teopusi KPHUCTALIU3ALMH MaJIOPACTBOPUMBIX THUIPOKCHAOB 10 MEXaHU3MY
OPUEHTHPOBAHHOIO HapamuBaHus. OCHOBHbIE NOJIOKEHUS Teopuu. [IpakTrueckoe mpuMeHeHne
teopun Ha npumepe ruapokcunos Al(IID), Fe(Ill), Cr(IIl). ITomydeHne MHOTOKOMITIOHEHTHBIX
KaTajau3aTopoB  MeTonoM  coocaxjaeHus. Kraccuduxamuss  ypoBHEH — B3auMoOJEHCTBUS
THAPOKCUAOB NpU coocaxaeHnu. OCOOEHHOCTH cTapeHusi OMHapHbIX ocaakoB. OcoOeHHoCTH
30J1b-TeJIb XUMUH MPU CUHTE3€ OMHAPHBIX CUCTEM.

Tema 6. Tepmudeckas 00paboTKa KaTaanu3aTOpOB

Tepmuyeckas oOpaboTka KaTaau3aTopoB. 3aKOHOMEPHOCTH (GopMHUpoBaHUs (ha3oBOro
COCTaBa W TEKCTYphl TPH TEPMHUYECKOM PA3JIOKEHUU COlel U TuApokcunoB. CrekaHue
nopucteix Ten. llomumopdubie mpeBpamienus. TBepaodasHeie peakiuu. MexaHU3MbI
TBep10(a3HOTO B3aUMOACUCTBUSI OKCUI0B. DAKTOPHI, ONpeestone TIyonHy TBepAo(a3HOTro
B3aMMOJIeicTBUs. BrusHue TyOWHBI B3aMMOJCHCTBHS KOMIIOHEHTOB Ha CTagusiX CHUHTE3a
MPEAIIECTBEHHUKOB Ha HAIPaBJIEHUE U TTOCJIEI0OBATEILHOCTh TBEP10(a3HBIX MPEBpAICHUN Mpr
MpOKaIBaHUU. BoccTaHOBIEHNE KaTaIM3aTOPOB.

Tema 7. [lonydeHne KaTaInu3aToOpoOB METOJIOM MEXAHUYECKOTO CMEIICHUS

[lonyyenne KaTanuM3aTopoB  METOJAOM  MEXaHUYECKOro cmemeHus. (OCHOBHBbIE
TEXHOJIOTHYECKUEe cTaguu MmeTtona. DakTopbl, BIUSAIOINIME HA TJIyOMHY B3aUMOJCUCTBUS
KOMIIOHEHTOB B KaTalu3aTopax, MOJy4YEeHHBIX METO0M cMerieHus. CriocoObl MHTEHCH(PUKAITUT
MPOIECCOB B3aUMOJICUCTBUSI KOMIIOHEHTOB MpU cMeleHHH. CMEIIEHUE B MPUCYTCTBUU KUJIKOU
¢da3pl.  Mcnonp3oBaHWE METO/Ja MEXaHOXMMHUYECKOW AaKTHUBAllMK JUISl  TPUTOTOBJICHHS
MHOTOKOMITOHEHTHBIX KaTaTN3aTOPOB U HOCUTEIICH.

Tema 8. DU3MKO-XMMUYECKHE OCHOBBI TPUTOTOBIECHUSA KaTalIM3aTOPOB METOJ0M
HaHECEHUS

OcHoBHbIE TexHOJOrH4eckne cTaauu. CrnocoObl HaHECEHHS BEIECTB W3 PACTBOPOB U
ra3zoBoii ¢asel. uddy3snonHas u kanuwuisipHas nponutka. O01re npencTaBieHus o mpoieccax,
OpOTEKAIUX Tpu  (HOPMUPOBAHMHM HAHECEHHBIX  Karaiau3aTopoB. [IpomuTouHsie U
COpOIMOHHBIE KaTaIM3aTOpPhl. YPaBHEHHE MAaTepUATbHOTO OalaHca mporiecca ajcopOIrMOHHON
nponuTkd. OcoOeHHOCTH (OpMHUpPOBaHUS MPOMUTOYHBIX KaTanu3atopoB. OIHOKpaTHas U



MHOTOKpaTHasi MOpPONMUTKA. MeXaHHW3Mbl 3aKpeIUIieHUsI MPEAIIECTBEHHUKOB  aKTUBHOIO
KOMIIOHEHTa Ha TOBEPXHOCTH HOCHUTENeH. XUMHSI MOBEPXHOCTU OKCUAHBIX U YIJIEPOJIHBIX
HocuTesne. MexaHn3Mbl KATHOHHOI'O M aHMOHHOIO 0OMEHA, JIMTaHJHOrO 3aMEIIEeHNs 1 0OMeHa.
OcHOBHBIE TIOJIOKEHUSI TEOPUH DIIEKTPOCTATUUECKON aJcOpOLMK MOHOB U3 BOJHBIX PAaCTBOPOB.
Pacripenenenuie akTUBHOIO KOMIIOHEHTa B HAHECEHHBIX KaTajau3aTropax. THUIIbI pacipeneiaeHus..
OU3NKO-XUMUYECKUE TMOAXO0Mbl K PEryIHMpPOBAHUIO pACHpEeeHUs aKTUBHOTO KOMIIOHEHTa B
KaTaJn3aTropax COpOIMOHHOTO THIIA.

OcoOeHHOCTH (HU3UKO-XMMHYECKHX MPOIECCOB, MPOTEKAIOUIMX B Mpoliecce TepMooOpaboTKU
HAHECEHHBIX KaTanu3aTopoB. DakToOpbl, ONPEAENAIOINe TUCIEPCHOE COCTOSIHUE HAHECEHHBIX
KOMIIOHEHTOB. MeXaHU3MbI CIIEKaHUS HAHECEHHBIX TUCIIEPCHBIX YACTHII.

[IpuroToBneHne HAHECEHHBIX MHOTOKOMIIOHEHTHBIX KaTanuzatopoB. [lpoueccsl,
MPOTEKAIOIME P COBMECTHOM U TOCJIEIOBATEILHOM HAaHECEHUH KOMIOHEHTOB. CHHTE3 uepes
OusiiepHbIe TeTepoaTOMHbIE KOMIUIEKCHl. [Ipupoma akTHMBHBIX KOMIIOHEHTOB B HAHECEHHBIX
OMMeTaUIMYecKuX KaTanu3atopax. @DakTopbl, ONpelNessione Mpouecchl (HOpMHUPOBAHUS
HAHECEHHBIX CIIJIaBOB.

9. Tekymmii KOHTPOJIb IO MOYJIIO

VYuebublii npouecc o Monaynto «HaydHble OCHOBBI NPUTOTOBICHHS KAaTaJIH3aTOPOB)
OCHOBaH Ha PEUTHHIOBOW CHCTEME KaK OJHOW U3 3(PEKTUBHBIX (pOpM pearn3aluu MEXaHU3MOB
oOecrnieueHrs 0ObEKTUBHOCTH B OLIEHKE PE3YJIbTAaTOB 00YUEHHUS.

Texymwmii koHTpoIb O MoOAymo «HaydHble OCHOBBI HPUTOTOBIICHUS KaTalH3aTOPOBY
IPOBOJIUTCS IYTEM KOHTPOJISI TOCEIIAEMOCTH 3aHSTHH, MPOBEICHUS NMPOBEPOYHBIX paboT 1O
JICKIIMOHHOMY MaTepHaiy ¥ MaTepualy NPaKTHUECKUX 3aHSATUH, BBITOJIHEHNS WHIUBHIyaIbHBIX
3aaHuid, paboOThl HAa MPAKTUYECKUX 3aHATHAX U QUKCUpyeTcs B (popMe KOHTPOIBHON TOYKU HE
MEHee OJTHOTO pa3a B CEMEeCT.

[To BceM moOKa3zarensiM TEKYIIETO KOHTPOJIS OCYIIECTBIIICTCS OICHMBAaHWE B Oaiax.
@®opMBbI TEKYIIEro KOHTPOJS U UX KOJIUYECTBO MOKET M3MEHSTHCS MPH pPealn3aluu Kypca, HO
UX BEC B UTOTOBOM OIICHKE MO MOJYJIIO cocTaBiisgeT He Menee 80%.

ITpumep onleHUBaHUS pe3yabTaTOB O0YUECHUS:

dopma KOHTpOIIS MakcumanbHOe KOJINYEeCTBO OAITIOB
ITocemenue 3auATUI 28
PaboTa Ha MPaKTHYECKUX 3aHATHUSIX 80
ITpoBepouHblie pabOTHI 100
NunuBuayanbHbIe 3aTaHMS 180
Hayunsiii nokxnan 50
CyMMapHBIil peUTHHT Kypca 438

[To Ttemam pa3genoB 4-8 mnporpamMmoil MOAYIS MPEIYCMOTPEHO  BBINOJIHEHUE
UH/IMBUYaJIbHBIX 33JaHUN — pellleHHe 3a/1a4 10 TeMaM, pacCMaTPUBAEMbIM Ha MPAKTHUYECKUX
3aHATUAX.

TectupoBaHue M MPOBEPOUHBIE PAOOTHI MCIONB3YETCS KaK CPEICTBA IMPOMEXYTOUHOTO
KOHTPOJIA OCTAaTOYHBIX 3HAaHUHA U YMeHI/Iﬁ CTYACHTOB IIOCJIC 3aBCPUICHUA H3YUCHUS MaTCpuraia
TEMaTU4YeCKOro pasfena (MM pa3JenoB) Ha JIEKIUSAX M ceMuHapax. Bcero B mporpamme
qucuuinHbl - «HaydyHble OCHOBBI MPUTOTOBJICHUS KaTajau3aTOPOB» MpPEIycMOTpeHo |
TECTUpOBaHUE (Iocie U3y4eHus pas3ienoB 1—4) u 2 paboTsl Ha perieHue 3aaa4 (mocie U3y4eHus
pasnienoB 5—6 u 7-8).

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

JInst IpOMEXyTOYHOM aTTecTalid IPOrpaMMON JHCHMIUIMHBI IPELYCMOTPEH 3a4€T C
oneHkoi. OrneHKa 3a 3ayeT MO JAUCHUIUIMHE «MeToabl NPUTOTOBIEHHS W MCCIEN0BaHUS



KaTaJu3aTOPOB» OMPEACIISIETCS C YUYETOM MPOMEKYTOYHOM aTTECTallMK U TEKYILEro KOHTPOJIS 110
BCEM MOJYJISIM JUCIUIUINHBL.

Jns jgomycka K MPOMEXKYTOUYHOM arrectaldu 1o Moayiato «HaydHeie OCHOBBI
MPUTOTOBJICHUS KaTaJNU3aTOPOB» CTYACHTY HEOOXOAMMO MOIYYHUTh OLIEHKY TEKYIIEro KOHTPOJIS
3HaHMii W Habpath He MeHee 50% OamIoOB OT TEKYIIErOo KOHTPOJS MPH 00S3aTEIBHOM
BBIMIOJTHEHUH OCHOBHBIX 33JlaHUN. ATTECTalMsi MPOXOAUT B (popMe 3aIlIUThl HAYYHOTO JOKIJIanaa
(pedbepara) mo (HHU3UKO-XMMUYCCKHM OCHOBaM IPHUTOTOBJICHHS KOHKPETHOTO OOBCKTA
(kaTanmu3aTopa, HOCUTENs, TBEPAOTO MaTepuana). 3aluiuTa NpoxXoauT B hopMe KOHPEPEHIIUH.

HroroBast oreHka Mo MOJIYJIO ONPEACNSeTCsS MO cyMMe OaioB TEKYIIEro KOHTPOJIIsS
3HaHu# U 3aueta. CooTBETCTBUE OAJIIOB OILICHKE:

>80% OT CyMMapHOTO pelTHHTa Kypca — «OTIIMYHOY;

66—80% OT CyMMapHOIro peiTHHra Kypca — «XOpOIIO»;

57—65% oT cyMMapHOIro peiTHHra Kypca — «yJOBJIETBOPUTEILHOY;

<57% OT CyMMapHOTO pEUTUHIa Kypca — «HEYAOBJIETBOPUTEIBHOM.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIMHE B OSJICKTPOHHOM YHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23454

6) OI_IeHOIIHBIe MaTepHrajibl TCKYLICIO KOHTPOJIA U HpOMG)KYTO‘lHOfI arrecraguu I10
ITUCLIUILIINHE.

B) I L1an MNPAaKTUICCKUX 3aHATHUN O JUCLIUIIIINHEC.

r) MeTtoauyeckue yka3zaHus 10 OpraHU3alMyd CaMOCTOSATEIILHOM PabOThI CTYICHTOB.

12. llepeuenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— [TaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJICHUS KaTAIU3aTOpoB / YueOHoe nocodue.
— HoBocubupck: N3a-so Mucturyra karanusa um. I'.K. bopeckoa CO PAH, 2010. — 281 c.

— GenenonoB  B. b. Bsexgenue B ¢usmueckyro  XUMHIO  (OPMHPOBAHUSA
CYNpaMoOJIEKYJIIPHOM CTPYKTYpHl aicopOeHTOB M KaranuzaTopoB. — HoBocubupck: Uzn-so CO
PAH, 2002. - 413 c.

— ®@enenonoB B. b., Mensryno M. C. AncopOuLMOHHO-KAaNWJUIAPHBIE SBICHUS H
HOpHCTasl CTPYKTYypa KaTalu3aTopoB U ajicopoenToB: COOPHUK 337a4 U BOIPOCOB C OTBETaMH U
pemenusmu. — HI'Y. HoBocubupck, 2010. — 190 c.

— Myxnenos . I1. Texnonorus karanuzaropos. — JI. : Xumus, 1979. — 324 c.

0) 1OMOJHUTENbHAS JIUTepaTypa:

— ITaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJIEHUS KaTaIU3aTOPOB: BBEACHHUE B TEOPUIO
u npaktuky. — HoBocubupck : U3n-so CO PAH, 2011. — 262 c.

— bopeckos I'. K. I'ereporennsiii katanus. — M. : Hayka, 1986. — 304 c.

— KapnayxoB A. Il. Ancopbuus. TekcTypa AMCIIEPCHBIX M MOPHUCTBIX MaTepHalioB. —
HoBocubupck : Hayka, 1999. — 470 c.

—ITaxomoB H.A., BysnoB P.A. CoBpeMeHHble TEHAEHIMH B 00JacTH pPa3BUTHUSA
TPaJMLIMOHHBIX W CO3/IaHUS HOBBIX METOJIOB NPUTOTOBJIECHUS Karanu3aTopoB // Kunertuka u
katanus. — 2005. — T.46. — Ne 5. —c. 711-727.

— bonnpipe B.B. MexaHoxuMuss ¥ MeXaHWUYeCKash aKTHBAIMs TBEPIbIX BeEmecTB //
Yenexu xumun. — 2005. — T. 75. — Ne 3. — ¢. 204-216.

— Buyanov R. A., Krivoruchko O. P. // React. Kinet. Cat. Lett. — 1987. — V.35. — N 1-2. — P.
293-302.

— Synthesis of Solid Catalysts / Ed. K.P. de Jong, Wiley-VCH Verlag GMBH & Co.
KGaA, 2009. — 402 p.

B) pecypchbl cetu HTepHeT:


https://moodle.tsu.ru/course/view.php?id=23454

— ba3za nanubix nutupoBanus uznatensctBa Elsevier. bubnuorpadudeckas nnpopmanms,
uH(pOpMAIIHs O IIUTUPOBAHUH, CCHUIKHU HA MOJTHBIE TeKCTHI. — https://www.scopus.com

— Undopmanonno-ananutudeckas margopma kommanuun Clarivate  Analytics —
https://www.webofscience.com

— Hayunas snexrponnas oubimoreka eLIBRARY.RU — https://elibrary.ru

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT mpuIoKeHHs:
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);

— yOJIMYHO JOCTYIHBIE oOaavyHblie TexHoynoruu (Google Docs, SIHaekc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTaJor Hayunoi Ooubnmmorexkn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOoHHast Ooubamoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Ayautopuu 11l IPOBEICHUS 3aHATUN JEKIIMOHHOTO THIIA.

AyauTtopun I TPOBEACHMS 3aHATHUH CEMHHAPCKOrO THUMNA, WHIAUBUIAYAIBHBIX U
TPYNIOBBIX KOHCYJIBTALUN, TEKYIIErO KOHTPOJIA U IPOMEKYTOYHOM aTTECTALINU.

[Tomernenust ais caMOCTOSTENIbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYTNIOM K ceTH VIHTepHEeT, B 3NIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Uupopmanus o pa3padoTuuKax

XapnamoBa Tamapa CepreeBHa, KaHJ. XUM. HayK, kadeapa GU3NUECKON U KOJIJIOUTHOM
xumun HanmonanbHOrO MccnenoBarenbckoro TOMCKOrO rocyJapCTBEHHOTO YHUBEPCHUTETA,
JIOLIEHT.
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Mopnyas I1. Xpomatorpadus
1. Ileab ¥ nIaHUPYyeMble Pe3yJIbTAThl 0CBOCHHS MOIYJIsI

Lenbt0 OCBOEHMSI TUCHUIUIMHBEI ABJSIETCA (POPMUPOBAHUE CIICAYIOMIUX KOMIETSHIIUH:

— OIIK-1. CnocobeH aHaJIM3MpOBaTh, HMHTEPIPETUPOBaTb U 0000IIATH pPE3YJIbTAThI
AKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETHYECKUX PA0OT XUMUYECKOW HAIIPABICHHOCTH.

— OIIK-2. CmocoOeH TPOBOIUTH XHMHYECKHH SKCHEPUMEHT C HCIHOJb30BAaHUEM
COBPEMEHHOT0 000py10BaHMs, COOIIIO1asi HOPMBI TEXHUKH O€30MaCHOCTH.

—IIK-1. CnocobeH miaHupoBaTh pabOTy M BbIOMPATH aJleKBaTHbIE METOJbl PELICHUs
HAYYHO-HMCCIIEIOBATEIbCKHX 33/1a4 B BBIOPAaHHON 00JIACTH XUMHH, XMMUYECKON TEXHOJIOTUU WUIIH
CMEXKHBIX C XMMHUEH HayKax.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAJIM3UPYET PE3YJIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,
HaOJI01eHUH, N3MEPEHNH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB U MaTEPUAIIOB.

NOIIK-1.2. [Ipeanaraer MHTEPIpPETALUIO PE3YIbTATOB COOCTBEHHBIX AIKCIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKHX pabOT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAAMLMOHHBIX U
HOBBIX Pa3JI€JIOB XUMHUH.

NOIIK-1.3. @®opmynupyeT 3aKJIIOUYEHUs M BBIBOABI 110 peE3yJbTaTaM aHalIu3a
JUTEPATYpHBIX JaHHBIX, COOCTBEHHBIX YKCHEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX padoT
XMMHUYECKON HANpaBJIEHHOCTH.

NOIIK-2.1. PaboraeT ¢ XMMHYECKMMHU BELIECTBAMHU C COOIIOACHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. Ucnonp3yeT CylIeCcTBYIOIIME U pa3padaTbiBa€T HOBbIE METOJUKHU MOTYYEHHUS
U XapakTepu3allud BEIIECTB M MaTepualoB Uil pelleHHus 3agad  [podecCHOHATbLHON
JESITEIIbHOCTH.

NOIIK-2.3. IIpoBoauT wHCCleAOBaHUS CBOWCTB BEIIECTB M  MaTepUaIOB  C
UCTIOJIb30BaHUEM CEPUHHOTO HAYYHOTO 000PYIOBaHHMS.

NIIK-1.1. Pa3pabatbiBaeT cTpaTeruio Hay4HbIX MCCIEIOBAaHUN, COCTABIsET OOIUI MI1aH
Y JIeTajbHbIE TUIaHbI OTAEIBHBIX CTaNN.

NIIK-1.2. Beibupaer sKCIEepUMEHTAJbHBIE M PAaCYE€THO-TEOPETUUYECKHE METOJbl PEelIeHUs
MOCTaBJIEHHOW 3aJ]aui, UCIOJIb3Ys TIOCTHIKEHUSI COBPEMEHHON XMMUYECKOW HAyKH, U UCXOJS U3
UMEIOIUXCs, MaTepUaIbHbBIX, MHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— OcBouTh HavaNbHBIE 00MIENTPO(hecCHOHAFHBIE KOMIIETEHIINHN B 00JIaCTH 0OCOOCHHOCTEH
XpOMAaTOrpauuecKoro aHaIn3a BEIIECTB U COCAMHEHHH, O3HAKOMJICHHE (PU3UKO-XMMHYECKHUMH
XapakTepuCTUKaMU XxpoMmaTtorpaduu, a Takke OCOOEHHOCTSIMH U 3aKOHOMEPHOCTSIMU
XpoMarorpaduyuecKoro pas3zesieHrs BEeIIeCTB U COCIMHEHUN;

— HayuuTcs mmaHupoBath ¥ MPOBOAUTH XpoMaTorpaduueckuil aHaiau3 ra3oo0pa3HbIX U
JKUIKUX OOBEKTOB;

— [omyuuTh 6a30BBIC 3HAHUS U HABBIKU UCIONB30BaHUs (DYHIAMEHTAIbHBIX XUMUYECKUX
MOHSATUHN TP PEIIEHUN TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX 33/1a4 10 XpoMaTorpaduu.

3. MecTo MoayJisi B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbl

JlucruniamHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMbl, (OpMHPYEMOit
YYaCTHMKaMH 00pa30BaTeNbHbIX OTHOIICHUH, Mpeanaraercs oOydalomuMcs Ha BBIOOD.
JucnuninuHa BXOAUT B MOAYyJIb Opranndeckast XUuMusl.

4. CemecTp ocBOeHHs ¥ (pOpMa MPOMEKYTOUHOI aTTECTANMHU MO TUCIUIITTHHE

CemecTp 8, 3a4eT C OIEHKOH.



5. BxoaHblie Tpeﬁonamm AJId 0CBOCHUA JUCHHUIIJIMHbI

Jlis  ycrenrHoro OCBOEHHS AUCHMILTUHBL MOIyns «Xpomarorpadus» TpeOyroTcs
pe3ynbTaThl 00ydeHHs 1o cienyrommmM aucuumanHaMm: b1.0.1.12 Ananutudeckas XuMHS,
b1.0.1.13 Oprannueckas xumusa, b1.0.1.14 ®usmueckas xumusa u b1.0.1.17 Crpoenue
BEIIIECTBA.

6. SI3bIk peajnu3anuu

Pycckuit

7. O6bem Moayast

OO01mmast TpyI0eMKOCTh TUCHUIUTHHEI cocTaBiseT 1,3 3.e., 48 yacoB, U3 KOTOPHIX:
— gexumu: 12 u.;
— cemuHapckue 3ansatus: 0 4.
— npakThaeckue 3ausaTus: 0 u.;
— 1abopaTopHbIe paboThl: 12 4.
B TOM YHMCJIC TIPAKTUYECKasi IOJrOToBKa: 12 .
O0BeM caMOoCTOATENBHOM pabOTHI CTY/IEHTA ONPEICICH YUYeOHBIM TUTAHOM.

8. Coaep:xkaHue MOy isl, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. ®uU3UKO-XMMHUYECKHE OCHOBBI XpoMatorpaduyeckoro mnpouecca. TepMUHOIOTHS
u kiaccuduxamus B xpomatorpadum. Knaccudukanus mo mertogam, kiaccuuKamus 1o
Mexanm3my. Knaccudukanus mo ¢opmam ocymiectsieHus. JlaboparopHas pabora «Ilogdop
PEKUMOB pabOTHI XpoMarorpada 1 yCIOBUN IPOrpaMMUPOBAHUS.

Tema 2. Teopus ra3oXuaKocTHOW Xpomarorpaduu. Teopusi xpomaTtorpaduueckoro
pasfeneHuss ra30-aacopOIHOHHBIM MeToaoM. llomBmkHas (¢dasza. Tepable HOCHUTENH.
Xpomarorpad. [IpuHnunuanpHas cxema COBpeMEHHOro xpomarorpada. KauecTBeHHbIN aHAIuU3.
KonnuectBennsiii ananus. Jlaboparopuas padota «KanubpoBka razoBoro xpomarorpada»

Tema 3. O630p MeTONOB >KHUAKOCTHOW Xpomarorpadpuu. Kiaccupukanus mMeTonoB
KUAKOCTHOM Xxpomarorpadguu. BapuaHThl KUAKOCTHON XpoMaTorpaguul MO MEXaHU3MY
yaepxuBanus. [lerekropsl. JlaboparopHbie paboThl «AHanmu3 cMecu OCHOBHBIX Ta30B (O2, N,
CO, CO2)» u «AHanu3 cMecH roproynx ra3on

Tema 4. OO6nactu mnpuMmeHeHHs xXpomarorpaduueckoro aHanmmza. OrnpeaeneHue
MOJIEKYJISIpHOM Macchl coequHeHus. OmpexaeneHue u30oTepMbl ajacopbumu. OmnpexneneHue
M30CTEPUYECKON TEIUIOThl ancopOumu. OmpeneneHue yaeiabHOM moBepxHOCTH. OmnpeneneHue
KaTaJIMTUYECKOM AaKTUBHOCTH C MOMOILBIO Tra3zoxpomarorpaduueckoro Mmeroga. M3ydenue
HEU30TEePMUYECKOM KMHETUKH C MOMOIIBI0 TepMojaecopbiuu. JlaboparopHas pabdora «AHanu3
OeH3MHa C pacueTOM OKTaHOBOTO yucia. Bapuanuu ananu3za.

9. Tekymmii KOHTPOJb MO AUCHUIIIHHE

Texymuii KOHTpPOJb O JAMCLUIUIMHE IPOBOAUTCS IIYTEM KOHTPOJISI IOCEUIAEMOCTH
71a00paTOPHBIX padoT U JEKUUN U QUKCUpyeTCs B popMe KOHTPOJIbHON TOUKH HE MEHEE OJJHOTO
pasa B ceMecTp.

10. Iops10K NpoOBeeHUsI U KPUTEPUH OLEHUBAHUS IPOMEKYTOUYHOM aTTeCTAIUH

3a4deT ¢ OEHKOIl B BOCBMOM CeMeCTpe IIPOBOJUTCS B BUJE TECTUPOBAHMS B CUCTEME
MOODLE, nposepstromue xomrerernuu OITK-1, OIK-2 u TTK-1.
IlepeueHp BONpOCOB TECTUPOBAHUS
1. Yro Ha3bIBaeTCs BpEMEHEM YAEp KHBaHUs KOMIIOHEHTA B ra30BOM xpoMaTorpaduu?
— BpeMsl HaX0X/IeHUs] KOMIIOHEHTA B UCHIapuTesie Xxpomarorpada
— BpeMs. HaXOXKIEHHsI KOMIIOHEHTA B MO/IBMKHOM (pa3e KOJTOHKU
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— BpeMsI HaXOXKCHHsI KOMITOHEHTA B HETIOABM)KHOH (pa3e KOJIOHKU

— BpeMs OT MOMEHTAa BBOJIa IPOOBI, 10 MOSABIICHUSI MAaKCUMyMa Ha XpoMaTorpamme
C kakoii 1eipio B ra30BOi XpoMaTorpaguu UCHOIb3YIOT BpeMs yACpKUBAHUS BEIIeCTBA?
— 7151 KaYeCTBEHHON UAeHTU(DUKaAIH

— ISl XapaKTEPUCTUKHU Tra3a-HOCUTEIS

— 17151 KOJIMYECTBEHHOTO OTpeieNIeHuUs

— IS OIICHKH [TapaMeTPOB KOJIOHKU

C nomol1pI0 Kakoi XapaKTepUCTUKH MPOBOIAT KAUYECTBEHHYIO ACHTU(DUKAIINIO
BEIIIECTB B ra30Boi XpomaTorpapuu?

— 10 TIOUIaIU XpoMaTorpaduyecKoro nuka

— 110 BPEMEHH yJIepKUBAHHSI aHAIN3UPYEMOT'0 KOMITOHEHTA

— 10 BpEMEHH HAaXO0KJCHUSI KOMIIOHEHTA B HCIIapUTelie XpoMmarorpada

— 110 BpeMEHH MpeObIBaHUS aHATH3UPYEMOT0 KOMIIOHEHTA B MOJIBMXKHOM (paze

Ot 4ero B nepByI0 ouepeab 3aBUCUT BBICOTA XpoMaTOrpauuecKoro nuka Ha
XpOMaTorpaMMe IMpu HEU3MEHHOM PeXHMe paboThl Xxpomarorpada?

— OT HAJIMYUS TOCTOPOHHUX KOMIIOHEHTOB B IIp0o0e

— OT KOHIEHTPAIMH aHAJTU3UPYEMOTO BEIIECTBA

— OT IIPUPOJIBI ra3a-HOCUTEIS

— OT IPUPOJIBI COPOCHTA-TIOTIIOTUTEIS

Kakum mapameTpom xapakTepus3yeTcsi KOTHYeCTBEHHOE COJIepyKaHUE KOMIIOHEHTA B
aHAIN3UPYEMOU cMecH?

— IUIOIIA/IBIO MTMKA HA XPOMAaTOrpaMme

— HIMPUHOM ITMKa Ha XpPOMATOIPaMMeE

— BPEMEHEM yiep>KaHUs KOMIIOHEHTa

— M30TEPMOM afCcoOpOIMH JAHHOTO KOMIIOHEHTA

Yro Takoe «MepTBOE» BpeMs B KOJIOHOYHOM XpomaTorpadun?

— BpeMs MpeObIBaHMUs BBEJICHHOW MTPOOBI B CHIapUTese XxpoMaTtorpada

— ¢akTuyeckoe BpeMs MpeObIBaHUS COPOUPYIOLIETOCS KOMIIOHEHTA B TIOJBKHOU (haze
— HHEPIIMOHHOCTh CUCTEMBI Xpomarorpada

— BpeMsi, B TE€YEHUE KOTOPOT0 COPOUpPYeTCs AIIOEHT-HOCUTENb

— BpeMsI BBIX0J1a KOMIIOHEHTA, HE B3aMMOJICUCTBYIOIIETO C HETIOBIKHOM (ha3oii
Uro xapakrepuszyeT kodpdurmenT pacnpeneneHus D=Cenoms/Crons?

— pacrpe/iesieHre BEeIeCcTB B XpoMarorpadupyemoi cmecu

— pacrpeieJIeHre BEeIECTB MKy HEMOABIKHOM U MOABIKHOM (azamu

— pacrpe/ielieHre BEeIIeCTB B HEMOIBIKHOM (haze

— pacrnpeiesieHre BEeIeCTB B AJII0aTe

OT yero He 3aBUCHT BpeMs yJEPKUBAHHUS COPOUPYIOMIETOCS KOMIIOHEHTA B Ta30BOM
xpomarorpadun?

— OT CKOPOCTH Ta3a-HOCHTEIIS

— OT IPUPOJIBI Ta3a-HOCUTEIS

— OT MPUPOJIBI COPOCHTA-TIOTIIOTUTEIS

— OT KOHIIEHTPAIlUU KOMITOHEHTA

— OT pekuMa paboTsl XpoMaTorpada

O06s13aTenbHO JIM CTPOrO COOJIIOATh OJTHU U TE K€ 00bEMBI, BBOJIUMbBIE B UCIIAPUTEIb
xpomarorpada, CTaHAapTHBIX BEMIECTB M MPOOBI P ONPEACTICHHA OTHOCUTEIILHOTO
CoJiepKaHusl KOMIIOHEHTOB B CMECH?

— CTpOro 0053aTeIbHO

— JKeTaTeNbHO

— Heobs3arenbHO

Kakwue 3a1aum pemaroT ¢ moMoIIbI0 Ta30Boi Xpomarorpapuun?

— TOJIBKO KQYeCTBEHHYIO MICHTH()HUKAIINIO BEIIECTB

— TOJIbKO KOJIMYECTBEHHBIIN aHATN3 BEIIECTB
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12.

13.

14.

15.

16.

17.

18.

— BBINOJIHSIOT KaK KAUECTBEHHBIE, TAK M KOJMYECTBEHHBIE ONPEECIICHNS BELIECTB

— UCIOJIB3YIOT TOJIBKO JUISl BBIICIICHUS YACTBIX BELICCTB

Korna B ra3oBoii xpomarorpaduu uConb3ylOT METO HOPMHPOBKH?

— IIpU Ka4eCTBEHHOM NIEHTU(UKALIMY BELIECTB

— IIPY BBIIEJICHUH YUCTHIX BEIIECTB

— IIPY KOJIMYECTBEHHOM OINPECIIEHUN OTHOCUTEIBLHOTO CONEP KAHUS BEILIECTB

— IIPY KOJIMYECTBEHHOM ONPEEIIEHUN a0COIIOTHOIO COJIEP/KAHUS BEIIECTB

Kora B ra3oBoii xpomarorpadguu npuMeHsIOT METO/] BHELIHUX CTaHIAPTOB?

— MPU KaYECTBEHHOH WICHTU(UKALIUH BEIIECTB

— IIPY BBIICJICHUH YUCTBIX BEILECTB

— IIPY KOJIMYECTBEHHOM ONPEEIIEHUN a0COIIOTHOIO COJIEP/KAHUS BEIIECTB

— IIPY KOJIMYECTBEHHOM OINPECIIEHUN OTHOCUTEIBLHOTO CONEP KAHUS BEILIECTB

UTO NOHUMAIOT TIOJI TEOPETHUECKOHN TapenKoil B xpomaTorpadun?

— BUPTYaJIbHYIO 30HY COPOEHTA, Iie JOCTUTaeTCs KBa3UPAaBHOBECUE MEXKIY
copOUpyeMBbIM KOMIIOHEHTOM U COPOSHTOM

— 30HY COpOEHTa, /1€ OIJIOAETCs OCHOBHOE CO/IEp)KaHUe COpOMPYEMOro BEIIeCTBA
— 30HY COpOEHTa, TI€ MOIJIOIIAETCS TOIBKO 3IIFOCHT

— 00BbeM 30HBI cOpOeHTa, KPAaTHBIN BceMy 00beMy COpOEHTa B KOJIOHKE

3a cyeT yero NpoOMCXOAUT pa3zesieHue CMECH BELIECTB HA KOMIIOHEHTHI B Ia30-
TBEPOTEIbHOI KOJIOHOYHOM XpomaTorpaduu?

—3a CYeT CHJI a/icopOonnu

—3a cyeT 00pa30BaHUs OCA/IKOB C Pa3IMYAIOIUMUCS IPOU3BEICHUIMHU PACTBOPUMOCTH
—3a cyeT 00pa30BaHUs HOHHBIX CBSA3EH KOMIIOHEHTOB C HETMOABIKHOM (ha3oid

—3a cyeT pa3HbIX Ko3pPuureHToB A1 y3ur KOMIOHEHTOB Ha MOBEPXHOCTH
HETIOABIKHOU (ha3bl

Kak n3MeHnsTcs mapaMeTpsl XpoMarorpaduyeckoro nuKa, eciiv yBeIUYUTh TEMIIEpaTypy
KOJIOHKH Ta30BOT0 XpoMaTorpada (Ipy IpourX MOCTOSTHHBIX YCIOBUSX)?

— BpeMs1 yAepKaHWsl YMEHBIINTCS, IUIOIIA(b TNKA HE U3MEHUTCS

— BpeMsl yAepKaHUs HE U3MEHUTCS, TUIOIIA/(b TUKA YMEHBIIUTCS

— BpeMs1 yAepKaHMsl YBEJIMUNUTCS, BBICOTA MMKA YMEHBIINUTCS

— BpeMsl yAepKaHUs YBEIMUUTCS, BBICOTA MMKAa HE U3BMEHUTCS

— HUKAaK HE U3MEHATCS

Kak u3mensTcs napameTpbl XpoMaTorpaguieckoro MukKa, eCiii yMEHbIINUTh KOJIUYECTBO
aHaAJTM3UPYEMOT0 BEILECTBA, BBOJAUMOE B XpoMaTorpad (MpH MPOYUX MOCTOSHHBIX
ycIoBuUsX)?

— BpeMsl yAepKaHMsl YMEHBIINTCS, TUIOIIA(b TNKA HE U3MEHUTCS

— BpeMsl yAepKaHHs HE U3MEHUTCS, TUIOIIA/Ib TMKA YMEHBIIUTCS

— BpeMs1 yAepKaHMsl YBEJIMUNUTCS, BBICOTA MMKA YMEHBIINUTCS

— BpeMsl yAepKaHUs YBEIMUUTCS, BBICOTA MMKAa HE U3BMEHUTCS

— HUKAaK HE U3MEHATCS

Kak u3smensTcs mapameTpbl XpoMaTorpaguueckoro Nuka, €Ciii yMEHbIIUTh CKOPOCTh
ra3a-HOCUTEIS Yepe3 KOJOHKY (TpU NPOYMX NOCTOSTHHBIX YCJIOBHUSIX)?

— BpeMsl yAepKaHUsl YMEHBIIUTCS, TUIOIIA/(b TUKA HE U3MEHUTCS

— BpeMsl yAepKaHWs HE U3MEHUTCS, TUIOIIAAb ITMKA YMEHBIIUTCS

— BpeMsl yAepKaHUs YBEJIMUUTCS, BBICOTA MMHKA YMEHBIIUTCS

— BpeMsl yAepKaHUs YBEIUUNUTCS, BBICOTA IMKA HE N3MEHUTCS

— HUKaK HEe U3MEHATCS

Heo6xoanmo npoanaim3npoBaTh METOJIOM T'a30BOi Xxpomarorpaduu cMech BEIIeCTB,
CYIIIECTBEHHO Pa3IMYaIOLINXCs [0 BpeMEHU yaepkaHus. YTo MOXKHO clienarh, YTOObI
YCKOPHTD BBIXOJI KOMIIOHEHTOB C OOJIBIITMM BPEMEHEM YAep KaHus?

— IIOCTENEHHO YBEJIIMYUBATh TEMIIEpaTypy XpomaTtorpadupoBaHust

— MOCTETIEHHO YMEHbINATh TEMIEPaTypy XpoMaTorpapupoBaHus



—y pacxo/ ra3za-HOCUTEIsI
— BBECTH MPoOy OoJbIero oobema
— BBECTU IpoOy MeHbIIEero oobeMa

19. KakoBa uenb KanuOpoBKH I€TEKTOpa XpomaTorpada cTaHaapTaMH BEIeCTBA U3BECTHBIX
KOHIIEHTpauun?

— IIOCTpOEHUE KaauOpoBOYHOIO rpaduka s 1eseil KOJIMYeCTBeHHOTO aHallu3a
— OmpeJesieHHe BpeMEeH yIepKUBaHUS IS 1IeJIei KaueCTBEHHOTO aHalln3a

— OLIEHKa BO3MOXHOCTH MPOBEACHUS KAUeCTBEHHOTO aHaIn3a

— OYHUCTKA KOJIOHKU OT MPHUCYTCTBUS MOCTOPOHHUX KOMIIOHEHTOB

— KanuOpoBKa He Hy)KHAa. MOKHO BOCITIOJIb30BAaThCs CIIPABOYHBIMU JAHHBIMH.

20. Kax mpoBecTH KaueCTBEHHBIM aHaJ M3 CMECH CIHPTOB Ha Ta30BOM Xpomarorpade?
— TMOJyYUTh XPOMATOrpaMMy CMECH, IO CIPaBOYHBIM JIAaHHBIM OIPEAEIUTh
KaueCTBECHHBI COCTAB
— TMOJYYUTh XPOMATOrpaMMbl CMECH M CTaHAApTOB cnupTtoB. CpaBHUB BpeMeHa
yIep KaHUs ONPEISIUTh KaYeCTBEHHBIN COCTaB
— THOJTYYUTh XPOMATOTpaMMy CMECH, OMPEIENUTh IUIOMIAb KaXJA0ro MUKa U METOAO0M
HOPMHUPOBKH OIPEIICITUTh COCTAB
—3Ta 3a/laya HEeBBITIOJIHUMA Ha ra30BOM XpoMmaTorpade.

Pe3ynbpTaThl  TECTHPOBAHHS — OMNPEACISAIOTCS  OICHKAMH  «OTJIIMYHO»,  «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHO.

OneHKa «OTJIIMYHO»  BBICTABISCTCS  CTYJACHTY, HaOpaBIIeMy [0 pe3yJibTaTaMm
tectupoBanus 81-100%.

OmeHKa  «XOpOIIO»  BBICTABJIACTCS  CTYACHTY, HaOpaBIIeMy IO  pe3yJibTaTam
tectupoBanus 60-80%.

O1eHKa «yIIOBJIETBOPUTEIHHO» BBICTABIISCTCS CTYICHTY, HAOpaBIIEMY IO pe3y/ibTaTam
tectupoBanus 30-59%.

OneHKa  «HEYJIOBICTBOPHUTEIBHO»  BBICTABISACTCS ~ CTYACHTY, HaOpaBIIeMy IIO
pe3yabTatam TectupoBanusi menee 30%.

11. YuebHo-MeTOAMYECKOE 00ECIIeUeHIE

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIUHE B JJIEKTPOHHOM YHHBEPCUTETE
«Moodlex https://moodle.tsu.ru/course/view.php?id=23432

6) UtoroBoe TecTUpOBaHUE 11O MOIYIIO

12. Ilepeuens yueOHOIi TuTEpaTypHI U pecypcoB cetu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

- Kontoxos B. FO. Xpomarorpadus / B. 0. Kontoxos — Cankr-IletepOypr : Jlanp, 2021.
— 224 c. URL: https://e.lanbook.com/book/168444.

URL: https://e.lanbook.com/img/cover/book/168444.jpg

— Summn . W, A E. S, Smma A. 5. T'azoBas xpomatorpadus. — M. 1 2009. — 528 c.

—bekkep 1O.  Xpomarorpadus.  MHcTpymeHTanbHas — aHAIMTHKA.  MeETOMbI
xpomarorpaduu 1 KanuusipHoro siekrpodopesa. — M. : Texnochepa, 2009. — 472 c.

0) OTIOTHHUTENBHAS JTUTEPATypa;

— Practical Gas Chromatography electronic resource : A Comprehensive Reference /
edited by Katja Dettmer-Wilde, Werner Engewald. Berlin, Heidelberg : Springer Berlin
Heidelberg : Imprint: Springer, 2014,

B) pecypchl cetu VHTEpHET:

— bubmuoreka 3A0 CKb «Xpomarmdk» [DIEKTpOHHBIM pecypc]: HWHTEpaKTHB.
cnpaBounuk — URL: http://chromatec.ru/library/articles/


https://moodle.tsu.ru/course/view.php?id=23432
https://e.lanbook.com/img/cover/book/168444.jpg

— Xpomatorpaduss [DIeKTpOHHBIM pecypc]: HHTepakTuB. crpaBoyHuk. — URL:
http://chromatography.narod.ru/links/index.html

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PacpOCTPaHIEeMOe ITPOrpaMMHOE 00eCIIeUueHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT mpuIOKeHHs:
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);

— yOJIMYHO JOCTYIHBIE o0avnble TexHosoruu (Google Docs, SIHaekc AucCK U T.11.).

0) nHPOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubnmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas 6ubnuoreka (penozuropwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynpranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropun Uil TpPOBEACHUS  3aHATUN  JIGKIIMOHHOTO  THUMA,  OCHAIEHHAs
MYyJIbTUMEAMUHBIM ~ 00OpyZOBaHMEM JUId  JIEMOHCTpAlMM  IMpe3eHTaluui, claigoB u
KOMIIBIOTEPHON aHUMAIIUU.

Aynuropun A NPOBEACHUS HHIUBUAYAIBHBIX U TPYHIIOBBIX KOHCYJIBTALUM, TEKYILErO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTal|H.

ITomerieHust U1l caMOCTOSITENIFHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

- naboparopus (Ne 110, 6-ro yuedbnoro kopiryca TI'Y)

- [IporpammHO — anmnapatypHblii KOMITJIEKC Ha 6aze xpoMarorpada «Xpomarsk — Kpucrann
—5000.1»

- [IporpammHO — anmnapatypHblii KOMITJIEKC Ha 6a3e xpomartorpada «Xpomarsk — Kpucrann
—5000.2»

- [IporpammHuoe obecnieuenue: «Xpomatik — AHanUTHK 2.5/3.5», «Xpomatak — ["azonun»,
«ductunnsmusy, «Xpomatik ["a3zy, ooyuaromue nporpammel CKb XpomaTak

- [I9BM nu1s1 paboTsl ¢ xpoMarorpadamu: HoTOyk ASUS X58Cseries, neroyk ACER
ASPIRE D 255, agantep 6ecnipoBogHoii csizu D — Link DWL — 2100AP it opranu3aiiu
JIoKanbHOU ceTH, nmpuHTep Xerox Phaser 3125.

15. Undopmauus o paspadorunkax

CupnopoBa Onbra MBaHoBHA, KaHJ. XUM. HayK, Kadeapa (U3NUECKON U KOJIOWUIHOMN
xumun HanmoHanbHOrO HccneaoBarenbckoro TOMCKOTO TrocyJapCTBEHHOTO YHUBEPCHUTETA,
JIOLIEHT.
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