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XUMUS

JucuurmHa MeTobl IPUTOTOBJICHUS M UCCIICIOBAHUS
KaTaJIn3aTOPOB

Cemectp 00y4eHHUS 8

OO6mumii 006beM aucHuIuHel, 3E 4

@OpMBI TEKYLIETO KOHTPOJIS YCTHBIN OIpOC, IPOBEpOYHas pabora,
WHIUBUIyaIbHOE 3a7jaHue, paboTa Ha
MPAKTHYCCKUX 3aHATHUSAX, TECTUPOBAHUE,
OTYET 110 JJA00paTOpHOM paboTe

Popma MPOMEKYTOYHON aTTECTALUN 3aueT ¢ OLEeHKON

OneHuBaHue pe3yJbTaTOB YUEOHOH NESATENbHOCTH OOYYaroImMXCs NMPU W3YYEHUH JUCHUILIMHBI
OCYIIECTBIISETCS MO OAIbHO-PEUTUHIOBON CUCTEME 110 MOJYJIIO | C y4eToM TeKyIero KOHTpoJis
U IPOMEXKYTOUHOH arrecTanuu 1no Moyt |l.

2 Ilepedyennb ¢popMupyeMbIX KOMIIETEHUMA U YPOBHU UX OCBOCHMS

N3ydenue nuciumianabl « MeTO bl MPUTOTOBJIECHUS U KCCIIEIOBAHUA KaTAIM3aTOPOB) HAIPABICHO
Ha (hopMuUpOBaHUE CICTYIONTUX KOMIIETEHITUMN |

Konawr n Nuaukatopsl
coJiepKaHue JIOCTHOKEHHUS [lepedeHp TUTAHUPYEMBIX PE3YIBTATOB OOYICHHS
KOMIIETEHIINH IT0 KOMITETEHITNI 10 JTUCIIHUILIINHE
CYOoC coriacao OOII
OIIK-1. Crocoben | MOIIK-1.1. Jlonopoeosulii 3namub: HE OPUCHTHPYETCS B
aHATM3UPOBATH, CucremMaTu3upyeT U | yposeHs OCHOBHBIX METOAAX
HHTEPIPETUPOBATh | aHAIU3UPYET MOJTyYEHUS KaTaln3aToOpOB,
1 000011aTh pe3yabTaThl 3aTpyAHSETCS B
pe3yIbTaTHI XAMUYECKHUX bopMyITUpOBKE
AKCIIEPUMEHTAJIbHBI | SKCIIEPHUMEHTOB, byHIaMEHTAIBHBIX 3aKOHOB
X ¥ pacueTHO- HaOJIIOICHUH, 1 MEXAHHU3MOB, IOJIOKEHHBIX
TEOPETHYCCKHUX HU3MEPCHHH, a TAKKE B OCHOBY CHHTE3a
paboT XUMHUUYECKON | Pe3yJIbTaThl JUCTIEPCHBIX TTOPHUCTHIX TEIl
HaIpaBJICHHOCTH. pacyeToB  CBOMCTB 3aJaHHOT0 XMMHUYECKOI0 1
BEIIECTB H ¢dazoBoro cocrana,
MaTepHaIoB. MOJIy4aeMbIX Pa3InYHBIMU
METOJaMH; HE 3HAET
HOIIK-1.2. 0COOEHHOCTHU
[Ipennaraer XpoMaTorpagpuaecKkoro
UHTEPIPETALNIO paszielIcHUs BEIECTB,
pe3yIbTaToB KJaccu(ukanuu, 3aKkoHax
COOCTBEHHBIX MIPOTEKaHUS
SKCIIEPUMEHTOB U XpomaTorpaduueckux
pacyeTHo- MPOIIECCOB HA Pa3IMYHBIX
TEOPETHUYECKUX rpaHunax pasnena as.
paboT c Ymems: He moxeT pemaTh
HCIIOJIb30BAHHEM MPAKTHYECKUE 33]]a4H T10
TEOPETHUYECKUX (bopMUPOBAHUIO TOPUCTHIX
OCHOB MaTEepUajoB C 3aJaHHBIMU
TPaIUIIUOHHBIX U TEeKCTYpPHBIMU
XapaKTePUCTHKAMU W/WJIH




HOBBIX
XHUMHHU.

pas3zaesnos

NOIIK-1.3.
dopmynupyer
3aKITIOYCHUS U
BBIBO/IBI 110
pe3ysbTaraM
aHaJn3a
JUTEPATYPHBIX
JAHHBIX,
CcOOCTBEHHBIX
9KCIIEPUMEHTAIIbHBI
X ¥ pacueTHo-
TEOPETHUUECKUX
paboT XUMUUYECKON
HaIpaBJIEHHOCTH.

(ha30BBIM COCTAaBOM
METOJIaMU TEPMHUYECKOTO
pa3I0KEHUS, OCAKICHUS,
30J1b-T€JIb CUHTE3A; 110
MPUTOTOBJICHUIO HAHECEHHBIX
KaTaJIu3aTOPOB METOIOM
MIPOITUTKH.

Braoems (0o61a0amo
HAaBvIKaMU). HE CTIOCOOCH
UCIIOJIb30BATh
TEOPETUYECKHE MTOIXOIbI B
00J1aCTH TPAAUIIMOHHBIX U
COBPEMEHHBIX CIIOCOO0B
CHHTE3a KaTaJn3aToOpOB U
JIPYTHX JUCTIEPCHBIX
TBEPABIX TEJ C 3aIaHHBIMH
TEKCTYPHBIMU
XapaKTePUCTHKAMH,
XUMHUYECKHM H (Ha30BBIM
COCTaBOM, OIPEJICIISIONIIMHI
(byHKIIMOHAIbHBIE CBOMCTBA
MOJTy9aeMbIX MaTEePHAJIOB; HE
MMOHUMAET U He CIIOCOOCH
AHATM3UPOBATH METOJIBI
pasziesieHus BEUIeCTB B
3aBUCHUMOCTH OT UX (HU3HKO-
XUMHUYECKHUX CBOWCTB

Ilopocoesuwiii
YposeeHb

3uams: nMeeT
MIPEICTaBICHHE 00 OCHOBHBIX
TPAAMIIMOHHBIX METOJIaX
MOJTyYEHUS KaTaJlu3aToOpOB, a
TaKke 0 pyHIaMEeHTaIbHbIX
3aKOHaxX U MEXaHH3Max,
MTOJIOXKEHHBIX B OCHOBY
CHHTE3a IUCTIEPCHBIX
MTOPHUCTHIX TEJI 32JaHHOTO
XUMHYECKOTO U (pa3oBOTO
COCTaBa, MOJIy4aeMbIX
Pa3IMYHBIMU METOJIaMH,
UMeeT MpeCcTaBiIcHUE 00
0COOEHHOCTAX
XpoMaTorpagpuaecKkoro
paszielIcHUs BEIECTB,
KJaccu(ukanuu, 3aKkoHax
MPOTEKaAHUS
XpomaTorpaduueckux
MIPOLIECCOB HA Pa3IMYHBIX
rpaHulax pasnena as.
Ymemy: pemaer
MPAKTHYECKUE 33]]a4H T10
(hOpMUPOBAHUIO TTOPUCTHIX
MaTEpUaJIOB C 33JaHHBIMU




TEKCTYPHBIMU
XapaKTepUCTUKAMU U/UIIN
($ha30BBIM COCTAaBOM
METOJIaMU TEPMHUUYECKOTO
PasJIoKEHUs], OCAKICHUS,
30J1b-T€JIb CHHTE3A; 110
MPUTOTOBJICHUIO HAHECEHHBIX
KaTaJIn3aTOPOB METOJIOM
MPOMUTKHU, HO JETAET MHOTO
OImHOOK.

Braoems (0o61a0amo
HAaBbIKamu): BIAJIEET
OCHOBHBIMH T€OPETHUECKUMU
MoJIX0JaMH B o0nactu
TPAIUIINOHHBIX H
COBPEMEHHBIX CIIOCOO0B
CHHTE3a KaTaJIM3aToOpOB U
JIPYTHX JUCTIEPCHBIX
TBEPABIX TEJ C 3aIaHHBIMH
TEKCTYPHBIMHU
XapaKTePUCTHKAMH,
XUMHUYECKHM H (Ha30BBIM
COCTaBOM, OIPEIEISIOIIIMH
(byHKIMOHaIbHBIE CBOMCTBA
MOJTy4aeMbIX MaTE€pPHUAaJIOB, HO
JIOTTYCKaeT MHOTO OITHOOK
IPU UX HCTIOJIb30BAHUH.

JHHocmamounwiii
YpOBeHb

3Hamy: 3HAET OCHOBHBIE
TPaAULIMOHHBIE METObI
MOJIyYEHUs KaTaJIn3aTOpOB,
¢byH1aMeHTalIbHbIE 3aKOHBI U
MEXaHU3MBbI, II0JIOKEHHBIE B
OCHOBY CHHTE€3a JUCIEPCHBIX
MOPUCTBIX TEJI 3aJAHHOTO
XUMHUYECKOro U (a30BOro
COCTaBa, MOJIy4aeMbIX
pa3IMYHBIMU METOJIaMHU, HO
IIpU OTBETAX JOIYyCKAaeT
HEKOTOPbIE HETOYHOCTH.
Ymemns: pemaer
MPaKTUYECKUE 3a7a4H 110
(bopMUPOBAHHIO TOPUCTHIX
MaTrepuaioB C 3aJaHHbIMU
TEKCTYPHBIMU
XapaKTePUCTHKAMU U/UIH
¢$ha30BBIM COCTaBOM
METOAaMH TEPMHUECKOTO
pa3NoXKEeHUs!, OCAKICHUS,
30JIb-T€JIb CHHTE3a; 110
MIPUTOTOBJICHUIO HAHECEHHBIX
KaTajanu3aToOpOB METOAOM
MIPONUTKHU, HO COBEpPIIAET




HeOOJIbIIINEe OIUOKYU B
pacyerax.

Braoems (0o6n1aoamo
HABLIKAMU): XOPOLLIO BIJIAJIEET
TEOPETUYECKUMHU MOIX0/IaMHU
B 00JIaCTU TPAJUITUOHHBIX U
COBPEMEHHBIX CIIOCOO0B
CHHTE3a KaTaJIn3aTOPOB U
JIPYTHX JUCTIEPCHBIX
TBEPJIBIX TEJ C 3aJaHHBIMU
TEKCTYPHBIMU
XapaKTepUCTUKAMH,
XUMHUYECKUM H (Ha30BBIM
COCTaBOM, OIPEIEISIOITIMH
(GyHKIIMOHAJIbHBIE CBOMCTBA
MOJTy4aeMbIX MaTepHajoB, HO
JIOITyCKaeT HEKOTOPhIE
OIINOKU PU UX
WCTIOJIb30BAHUH.

IIpoosunymutii
YpogeHb

3Hamb: TPEBOCXOTHO 3HAET
TPAIUITNOHHBIC METOIBI
MIOJTYYeHHS KaTaJIn3aToOpOB, a
Takke (QyHIaMeHTaIbHBIE
3aKOHBI 1 MEXaHU3MBI,
MIOJIOXKCHHBIE B OCHOBY
CHHTE3a JHUCIIEPCHBIX
MOPHUCTHIX TEJ 331aHHOTO
XUMHYECKOTO U (pa3oBOTO
COCTaBa, MOJTy4aeMbIX
Pa3INYHBIMU METOJIAMH.
Ymems: HE MOXKET pemiaTh
NPaKTUYECKUE 3a7a49H 110
(bOpMHUPOBAHUIO TOPHCTHIX
MaTEepHAJIOB C 33JJaHHBIMH
TEKCTYPHBIMHU
XapaKTePUCTUKAMU W/WITN
(ha30BBIM COCTABOM
METOaMHU TEPMHUYECKOTO
Pa3JIOKEHUs, OCAKICHUS,
30JIb-T€JIb CUHTE3; 110
NPUTOTOBJICHUIO HAHECCHHBIX
KaTaJIn3aTOPOB METOJIOM
TPOTHUTKH.

Braoems (061a0amo
Ha8blKamu): OTINIHO
BIIa/ICE€T TEOPETUUECKUMU
MOJIX0JaMH B 00J1acTH
TPaIUIIMOHHBIX U
COBPEMEHHBIX CIIOCOO0B
CUHTE3a KaTalu3aTopoB U
JPYTUX TUCTIEPCHBIX
TBEPJIBIX TEJ C 33J]aHHBIMU




TEKCTYPHBIMHU
XapaKTepUCTUKAMH,
XUMHYECKHM U (a30BBIM
COCTaBOM, OIPEACISIOUIIMU
($yHKIMOHATIBHBIE CBOMCTBA
MOJTy4aeMbIX MaTepPHAaJIOB.

OIIK-2. Criocoben
MIPOBOJIUTH
XUMHYECKHI
IKCIIEPUMEHT C
KCIIOJIE30BAHUEM
COBPEMEHHOTO
o0opyoBaHus,
co0Ir0/1asi HOPMBbI
TEXHUKA
0e30MIacHOCTH.

HOIIK-2.1.
Paboraer c
XUMHNYCCKUMU
BEIECTBAMU c

coOJII0IECHUEM HOPM
TCXHUKN
0Ee301IaCHOCTH.

NOIIK-2.2.
Hcnonb3yer
CYUIECTBYIOIIHE U
pa3zpabaThiBaeT
HOBBIC METOAUKN
IIOJTYyUCHUA )51
XapakTepHu3anuu
BEIIECTB "
MaTepHaJIoB TSt
pelIeHAS 3amad
npoeCCHOHAITBHON
NeSITENIbHOCTH.

NOIIK-2.3.
[IpoBoaut
HCCIIEIOBaHUS
CBOMCTB BEILIECTB U
MaTepUasoB C
UCIIOJIb30BAHUEM
CEpUIHOTrO
HAy4YHOTO
o0opyI0BaHUS.

Jlonopoeosulii
YpogeHb

3nams. HE 3HAET
METOIOJIOTHYECKUE TIOTX OB
K IIPUTOTOBIICHUIO
HOCUTENIEH, aICOPOEHTOB U
KaTaJln3aTOPOB C
HCIIOJIb30BAHNEM
TPAIUIIMOHHBIX METO/IOB UX
MIPUTOTOBJICHUSI.

Ymems: e Mmoxer
IPOBOAUTH O€30IacHbIE
XUMUYECKHE dKCIICPUMEHTHI;
He crioco0eH nocine
HEOOJIBIITIOTO
JOTIOJTHUTEILHOTO 00y4YEeHUS
MIPOBOJIMTH CAMOCTOSITETbHBIE
AQHAJIA3BI C UCTIOIH30BaHUEM
COBPEMEHHOTO
000pyI0BaHuUs; HE CTIOCOOEH
nocJie AONOJHUTEIBHOTO
00y4eHusi MPOBOJUTH CUHTE3
KaTaJau3aTOPOB C
HCIIOJIb30BAHUEM
TPaULIMOHHBIX METO/IOB.
Braoems (0obn1aoamo
HagvlKamu): HE CTIOCOOCH
MPOBOAUTH HEOOXOIUMBIE
SKCIIEPUMEHTHI 10
npeJIaraéMbIM METOIMKaM
0 KaUeCTBEHHOMY U
KOJIMYECTBEHHOMY
OTIpeIeNICHUIO BEUIECTB U
COEMHEHH; MPON3BOAUTD
pacueThl XapaKTepU3YIOIINX
apaMeTpoB.

Tlopocosniii
VpOBeHb

3uamos: uMeeT
MIPEICTABIICHUS O
METOHO0JIOTHYECKUX ITOIXOIbI
K MPUTOTOBJICHUIO
HOCHTETIEH, aICOPOCHTOB U
KaTaJim3aTopoB C
HCITOJIb30BaHUEM
TPAAUIIMOHHBIX METOJIOB UX
MPUTOTOBJIEHUS, HO
HEYBEPEHHO MX M3JIaraer.
Ymems: MOXeT NpOBOAUTH
XUMUYECKHUE IKCIIEPUMEHTBI




Oe3ormacHbIe; CIIOCOOEH MOCIIE
HEOO0JIbIIOTO
JIOTIOJTHUTEIHLHOTO O0YYEeHUs
MIPOBOMUTH CAMOCTOSITEIbHBIE
aHaJU3bI C UCIIOJIb30BAaHHEM
COBPEMEHHOTO
00opyI0BaHus B
MIPUCYTCTBUE

KB (UIIMPOBAHHOT O
CHENHAINCTA; MOXKET TI0CIIe
JIOTIOJIHUTEIILHOTO 00y4YEeHHUS
MIPOBOJIMTH CUHTE3
KaTaJln3aTOPOB C
UCTIOJIb30BaHUEM
TPaUIIMOHHBIX METO/IOB B
MIPUCYTCTBUE
KBaJIN(DULIPOBAHHOT O
CTETIHAINCTA.

Braoems (0o61aoamo
HagvlKamu): CiocoOeH
MIPOBOJIMTH HEOOXOTUMBIC
AKCIIEPUMEHTHI 110
peTaraeMbIM METOTUKaM
0 KQaYeCTBEHHOMY U
KOJIMYECTBEHHOMY
OTIpeIeNICHUIO BEUIECTB U
COCIMHEHHMI1; TPOU3BOIUTH
pacueThl XapaKTepU3yIOUINX
apaMeTpoB, HO JIOIYCKaeT
MHOTO OUIHOOK.

JHHocmamounwiii
YPpOBeHb

3namby: 3HaET
METOJIOJOTMYECKUX TOIXOIbI
K IPUTOTOBJICHUIO
HOCHTENEeH, aJICOPOCHTOB U
KaTaJM3aTOpPOB C
UCTIOJIb30BAHUEM
TPaAUIIHOHHBIX METOJIOB HX
HPUTOTOBIICHHS, HO
JIOIYCKaeT HEKOTOphIE
HETOYHOCTH.

Ymemsb: MOXET IPOBOIUTH
0e30MmacHbIe XUMUYECKUE
9KCIIEPUMEHTBHI; CIOCOOCH
nocJe HeGOIbIIOro
JIOTIOJTHUTETILHOTO 00yYeHUs
IPOBOAUTH CAMOCTOSITETIbHBIC
aHAJM3BI C UCTIOIB30BAHUEM
COBPEMEHHOTO
00opyI0BaHUsl, HO
COBEpUIAET HEKOTOPHIE
HETOYHOCTH; MOXET ITOCIIe
JIOTIOJTHUTEILHOTO 00y4YeHUsI




MPOBOJINTH CHHTE3
KaTajln3aTopoB C
MCIIOJIb30BaHNEM
TPaIUIIMOHHBIX METO/IOB, HO
TpeOyeT KOHTPOJIS Ha
Pa3IUYHBIX dTanax
MIPUTOTOBJICHUSI.

Braoems (0o61a0amo
HagvlKamu): CriocoOeH
MIPOBOJNTH HEOOXOTUMBIC
OKCTIEPUMEHTHI 110
npeTaraeMbIM METOIUKAM
0 KQa4eCTBEHHOMY U
KOJIMYECTBEHHOMY
OTIPEJICTICHUIO BEIIECTB U
COEMHEHHI1; TPOU3BOIUTH
pacyeThl XapaKTepU3YIOITUX
napameTpoB, HO JleJIaeT
HEOOJIBIITHE OMMOKH.

IIpoosunymutii
YpogeHb

3Hamb: PEKPACHO 3HAET
METOJIOJIOTHYECKUX TTOXOJIbI
K IIPUTOTOBIICHUIO
HOCHUTEJEH, aicOpOEHTOB 1
KaTaJn3aTOPOB C
HCIIOJIb30BAHUEM
TPaJAULIMOHHBIX METO/IOB UX
MIPUTOTOBJICHUSI.

Ymems: MoxeT mpoBOAUTD
0e30MacHbIe XUMUYECKUE
AKCIIEPUMEHTHI; CTIOCOOCH
nociie HeOoJIbIIOTo
JIOTIOJTHUTEILHOTO 00y4YeHUS
CaMOCTOSITENIbHO TIPOBOJIUTH
CaMOCTOSITENIbHBIE aHATTU3bI C
HCIOJIb30BAHUEM
COBPEMEHHOT 0
000pyI0BaHUs; MOXKET MOCIIe
JOTIOJTHUTEILHOTO 00y4YeHUS
CaMOCTOSITENILHO TPOBOJIUTH
CUHTE3 KaTalau3aTopoB C
HCIIOJIb30BaHNEM
TPaJIUIIUOHHBIX METO/IOB.
Braoems (0o61a0amo
HagvlKamu): CiocoOeH
MPOBOJNTH HEOOXOIUMBIE
AKCIIEPUMEHTHI 110
npeIaraeMbIM METOIMKaM
M0 KaUeCTBEHHOMY U
KOJIMYECTBEHHOMY
OTIpeICTICHUIO BEIIECTB U
COETMHEHMI; MPON3BOIUTD




pacyeTbl XapaKTePU3YIOIIHX
apamMeTpoB.

ITIK-1. Crocoben
IUTAHUPOBATH
paboTy U BEIOUPATH
aJIcKBaTHEIC
METOJIbI PEIICHHMS
HAy4YHO-
HCCIIEIOBATEILCKUX
3a]1a4 B BHIOpaHHOM
00J1aCTH XMMUH,
XUMHYECKON
TEXHOJIOTHH UIIH
CMEXXHBIX ¢ XUMHEH
HayKax.

HIIK-1.1.
Pa3pabartrsiBaer
CTpaTeruto
HayLIHI)IX
HCCJICIOBaHUM,
COCTaBJIACT OOImMit
IJIaH WU AOCTAJIBHBIC
IJIaHbI OTACJIBHBIX
CTagui.

NIIK-1.2.
BriGupaer
IKCIIEPUMEHTAIIbHBI
€ ¥ pacyeTHo-
TEOPETUYECKHE
METOJIbI PEIICHUS
ITOCTaBJIEHHOMN
3a/1a4M, UCIIOJIb3YS
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKH,
U UCXOMs U3
AMEIOIINXCS,
MaTepUaIbHbIX,
MH(POPMAITMOHHBIX
Y BPEMEHHBIX

pecypcoB.

Jlonoporosslii
YpOBEHb

Ymems: ne Mmoxer
CaMOCTOSITENIEHO CTaBUTh
3aJauu CHHTE3a, pelIaeMbIe
IIOCPEACTBOM BbIOOpa
MPUPOJIBI, XAMUIECKOTO
COCTaBa, crocoda u ycioBuil
MIPUTOTOBJICHUS TPEOYyEeMOTO
MaTepuaia, BbIOMpaTh
ONTUMAJILHBIC TTYTH U
METOJIbI PEIICHHUS TTOT00HBIX
3a/a49 Kak
IKCIIEPUMEHTAIBHBIX, TaK H
TEOPETUYECKHX; HE MOXKET
MIPOBOJIUTH HEOOXOAUMYIO
UJCHTU(DHUKAIINIO BEIIECTB U
COCIUHEHHI, X CBOMCTB,
BbIOMpAs 7Sl 3TOTO
TIOTXO/ISTIIE METOJIBI.
Braoems (0o61aoamo
HAaBbIKamu): He UMEET
HaBBIKOB UCIIOJIb30BaHUS
byHIaMEHTATBHBIX
XUMHUYECKUX MOHITUN TTPU
pEIIeHNN TEOPETUYECKUX U
SKCIIEPUMEHTAJIbHBIX 3a1a4
pu XpomMaTorpadhudecKkomM
aHayu3e.

[ToporoBsrit
yYpOBEHb

Ymemvw: ucnpiThIBaCT
TPYAHOCTHU TIPU
CaMOCTOSITEIILHOM
MIOCTAaHOBKE 3314 CHHTE3a,
pelIaeMbIX MOCPEICTBOM
BbIOOpA IPUPOJIBI,
XHUMHYECKOT'O COCTaRBa,
crioco0a U ycIoBHI
NPUTOTOBIICHHSI TPEOYEMOro
MaTepualia, COBepIIaetT
MHOT'O OIIMOOK IPH BBIOOPE
ONTUMAJIbHBIX ITyTEeH U
METOIOB PEUICHHS TTOJJOOHBIX
3aj1a4; TPOBOJIUT
HEOOXOUMYIO
UACHTU(DUKAINIO BEIIECTB U
CO€OUHEHMI, UX CBOMCTB, HO
3aTpyIHSETCS C BRLIOOPOM
MOIXOSAIINX METOJIOB U
COBEpIIaeT MHOTO OLTHOOK.
Braoems (0o61a0amo
HAaBbIKaMu): UMEET HaBBIKH
MCTIOJIb30BaHUS




(byHIaMEeHTaIbHBIX
XMUMHUYECKUX TOHITUI ITpU
pELICHUH TEOPETUUECKUX H
HKCTIIEPUMEHTAIBHBIX 3324
pu XpoMaTorpaduaeckom
aHaJm3e, HO COBEPIIaeT
MHOT'O OHIHOOK.

JlocraTouHbIi
YPOBEHb

Ymems: ymeer
CaMOCTOSITEIILHO CTaBUTh
3a/1a4¥ CHHTE3a, PeIlaeMbIe
MOCPEJICTBOM BBIOOpa
MPHUPOJIBI, XAMUIECKOTO
coCTaBa, crocoda u ycloBuil
MIPUTOTOBJICHUS TPEOyeMOTO
MaTepuasa, BbIOUpaTh
ONTHMAJILHBIC TTYTH U
METO/JIbI PEIICHHUS TTOT00HBIX
3a/1a4 KaK
IKCIIEPUMEHTAIBHBIX, TaK H
TEOPETUIECKHX, HO
JIOITYCKaeT HEKOTOPhIE
OIMMOKH; TTPOBOJTUT
HEO0OXOUMYTO
UCHTU(DHUKAIIMIO BEIIECTB U
COCIUHEHHI, X CBOMCTB,
BBIOMpAst 7151 TOTO
MOJXOSIINE METOBI, HO
COBEpUIAeT HE3HAUUTEIbHbBIE
OIIIHOKH.

Braoems (0o61aoamo
HAaBbIKAMU): UCTIONIB3YET
byH1aMeHTalIbHbIE
XUMHUYECKHE MMOHATHSI IPU
pEIIeHNU TEOPETUUECKUX U
SKCIIEPUMEHTAJIbHBIX 3a/1a4
pu XpoMaTorpaguueckom
aHaJM3e, HO COBEpILaeT
HEOOJIbIITNE ONIUOKH.

[IpoaBunyTHIH
yYpOBEHb

Ymems: ciocoben
CaMOCTOSATEIILHO CTaBUTh
3aJ1a4M CHHTE3a, pelraeMble
HIOCPE/ICTBOM BBIOOpa
HPUPOJIBI, XUMHYECKOTO
coCTaBa, crocoba 1 yCIOBHI
HPUTOTOBIIEHUS TpeOyeMoro
MmaTepuasa, BHIOUparThb
ONTUMAJIbHBIE TYTH U
METO/bI peIIeHNUs TOA0OHBIX
3a]a4 Kak
HKCIIEPUMEHTANIbHBIX;
IPOBOJUT HEOOXOAUMYIO
UICHTHU(HUKALMIO BEUIECTB U




COCIUHEHMI, UX CBOICTB,
BbIOMpAs J1s 3TOrO
MOIXOISAIINE METOIBI.
Braoemyw (obnaoame
HABbIKAMU): UCTIONB3YET
(dyH1aMeHTaJIbHbIE
XUMHYECKHE MTOHATHUS TIPU
pEIIeHUH TEOPETUIECKUX H
HKCTIEPUMEHTAIBHBIX 3a7a4
pU XpoMaTorpaduaecKkom
aHaym3e.

VYpOBHU U 1IKaJIa OLICHWBAHUSI C(POPMUPOBAHHOCTH KOMIETEHIIUMN

J1onoporoBeIil ypoBEHb

CoOTBETCTBYET OLIEHKE «HEYIOBIETBOPUTEIHHOY,
npeanosaraeT HecpOpMUPOBAHHOCTH KOMIIETEHIIUN Ha
JOCTaTOYHOM ypoBHE. CTYZICHT UMEET MPOOEIIBI TI0 OTACIbHBIM
TEOPETUUECKUM pa3jiesiaM M HE BJIaJIeeT OCHOBHBIMH YMEHUSIMU
Y HaBBIKAMH.

[Toporoselit ypoBeHb

CoOOTBETCTBYET OLIEHKE «YyJIOBIETBOPUTEILHOY,

npeznmnosaraet copMHUpOBaHHOCTh KOMIIETEHIIMH Ha
J0CTaTOYHOM ypoBHE. CTy/IEHT UMEET HEJOCTaTOYHO ITyOOKHe
3HAHMSI 110 OTJEJIbHBIM TEOPETUYECKUM pa3ienaM, oKazal He
BCE OCHOBHBIC YMEHHS M HABBIKH.

JlocTaTO4HBIN YPOBEHB

COOTBETCTBYET OLIEHKE «XOPOILIOY,

npesnoaraetT cOpMUPOBAHHOCTh KOMIIETEHIIUN Ha
JOCTATOYHO XopoleM ypoBHe. CTyIeHT U3y4uII Bce
TEOPETUYECKHE BOIIPOCHI, TOKa3aJl OCHOBHBIE YMEHHUS U
HaBBIKU.

[IponBUHYTHIN YPOBEHB

CoOOTBETCTBYET OLIEHKE «OTIHUYHOM,

npennoaraetT cOpMUPOBAHHOCTh KOMIIETEHIIUN Ha BHICOKOM
ypoBHe. CTyIeHT MoKa3all TBOPYECKOE OTHOLICHHE K
00y4eHUI0, B COBEPUICHCTBE OBJIa/Ie] BCEMH TEOPETHUECKUMHU
BOIIPOCaMU JMCLUUIUIMHBI, I0Ka3all Bce TpeOyeMble yMEHUS U
HaBBIKU.




2 JTanbl JOPMUPOBAHUSI KOMIETEHIUI U OLIEHOYHbIE CPeACTBA (TeKyIas aTTeCcTAlA)

2.1 Bujpl OLICHOYHBIX CPE/ICTB

HAYYHBIN JOKJIAJI

HaumenoBanue Kon
OLICHOYHOTO WHJUKaTOpa
No KonTponupyembie TeMbl/pa3aeiibl cpenacTBa s JIOCTHKCHUS
TEKYIIEro KOMIICTCHITUH
KOHTPOJISI coriacHo OIIIT
Moayns |. HayuHble OCHOBBI TPUTOTOBJICHHSI KATAIM3aTOPOB

1 | Tema 1. llenu u 3a1aun Hay4YHBIX OCHOB VYeTHbIM onpoc NOIIK 1.3.
MIPUTOTOBJICHUS KaTAJIU3aTOPOB

2 | Tema 2. OCHOBHBIC XapaKTEPUCTHKU YcTHbIN onpoc NOIIK 1.1.,
KaTaJau3aTOpOB U UX 3aBUCUMOCTb OT YCJIOBUH NOIIK 1.3.
MIPUTOTOBJICHUS

3 | Tema 3. OcHOBHBIE dTAITBl H METOBI VYerHbIl onpoc NOIIK 1.1.,
MIPUTOTOBJIEHUS KaTAJIN3aTOPOB NOIIK 1.3,

HOIIK 2.1.

4 | Tema 4. IloaroroBka U CHHTE3 UCXOIHBIX YcrHbIit onpoc, | UOIIK 1.1.,
BEIIECTB JIJIsl TPUTOTOBJICHHUS KaTaIu3aTopoB. | pabota Ha | MOIIK 1.3,
Hocurenn ceMHUHape, NOIIK 2.1.,

WH/IMBU LY aIbHOE HOIIK 2.2.,

3a/1aHue, HOIIK 2.3,

nposepo4Has pabora | YTIK 1.1.,
HIIK 1.2.

5 | Tema 5. Ilomy4eHne KaTaau3aToOpOB METOAaMHU | Y CTHBIN onpoc, | UOIIK 1.1.,

OCaXIECHUSI pabora ga | UOIIK 1.3.,
CEeMHUHape, HOIIK 2.1.,
WHIUBULYaIbHOE HOIIK 2.2.,
3a7aHKe HOIIK 2.3.,
HIIK 1.1.,
HIIK 1.2.
6 | Tema 6. Tepmuueckas o6paboTKa YcTHbIi ompoc, | MUOIIK 1.1.,
KaTaJlu3aTOpOB pabora Ha | MOIIK 1.3.,
CEMHUHape, HOIIK 2.1.,
WHIMBU/Ty ATEHOE HOIIK 2.2.,
3a71aHHKe, HOIIK 2.3.,
nposepo4nas pabora, | U1K 1.1.,
HIIK 1.2.
7 | Tema 7. IlonyyeHue KaTaau3aTopoB METOAOM YcrHBII omnpoc, | MOIIK 1.1.,
MEXAHUYECKOr'O0 CMELIEHUS pabora na | MOIIK 1.3.,
ceMHHape, HOIIK 2.1.,
VHIWBUIyaTbHOE HOIIK 2.2.,
3a7aHKe HOIIK 2.3,
HIIK 1.1.,
HIIK 1.2.

8 | Tema 8. DU3UKO-XUMHUYECKAE OCHOBEI YcTHBIN onpoc, | UOIIK 1.1.,
IIPUTOTOBJIEHUS KaTAIIM3aTOPOB METOIOM pabota Ha | MOIIK 1.2,
HaHeCEeHUs CEMUHape, HOIIK 1.3,

VH/IMBUyaIbHOE HOIIK 2.1.,
3a/1aHue, HOIIK 2.2.,
IpoBEpOYHas pa60Ta, HNOIIK 2.3.,




UIIK 1.1.,
NIIK 1.2.
Monyns 1. XpomaTorpadus

9 | Tema 1. ®u3UKO-XUMHYECKHE OCHOBBI YcTHBIN onpoc, | UOIIK 1.1.,
Xpomarorpadudeckoro npouecca. OT4YeT no | MOIIK 1.2.,
TepMuHonorus u kiaccupuxanus B nabopaTtopHOi NOIIK 1.3.,
xpomarorpadun. Knaccudukanus no merogam, | padore NOIIK 2.1.,
KJIaccu(UKaIus mo MexaHu3My. NOIIK 2.4.,
Knaccugukarus mo ¢popmMaM OCyIIeCTBICHUSI. HNIIK 1.3.
JlabopatopHas pabora «Ilogdop pexxumMoB
paboThl xpomaTorpada u ycIoBHi
MIPOTPaMMHPOBAHUS.

10 | Tema 2. Teopwust ra305KHIKOCTHOU YcTHBIN onpoc, | UOIIK 1.1.,
xpomatorpaduu. Teopus OT4YeT no | UOIIK 1.2.,
XpoMaTorpa(uueckoro pasieieHus razo- nabopaTtopHOi NOIIK 1.3.,
agcopOronHsiM MeToqioM. [lonBkHas dasza. | padore NOIIK 2.1.,
TBepnpie HocuTenu. Xpomarorpad. NOIIK 2.4.,
[IpuHIHMNIManbEHas cxeMa COBPEMEHHOTO NIIK 1.3.
xpomatorpada. KauectBeHHbIN aHAIN3.

KonuuectBennslii ananus. Jlaboparopnas
paborta «KannbpoBka ra3zoBoro
xpoMarorpada

11 | Tema 3. O630p METOJOB KHAKOCTHOM Y CTHEIN ompoc, | UOTIK 1.1.,
xpomatorpaduu. Knaccuduxarus Mmetoos OTYeT o | UOIIK 1.2.,
YKUJKOCTHOM XpomaTorpaduu. BapuaHnTel nabopaTopHOI NOIIK 1.3.,
YKUJKOCTHOM XpomaTtorpaduu 1Mo MEXaHU3My pabore NOIIK 2.1.,
yaepxuBanus. Jlerekropsl. JlabopaTopHbie NOIIK 2.4.,
paboThl «AHaNMM3 cMeCH OCHOBHBIX Ta30B (02, UIIK 1.3.
N2, CO, CO2)» n «AHaJIM3 CMECU TOPIOYNX
ra3oB»

12 | Tema 4. O6acTu MpUMEHEHHUSI YcrHbii onpoc, | MUOTIK 1.1.,
xpoMarorpaduieckoro ananusa. OnpeaeneHue | oT4eT no | MOIIK 1.2.,
MOJIEKYJISPHOM MacChl COCIMHEHUS. nabopaTopHOI NOIIK 1.3.,
Onpenenenrue U30TEPMbI aJCOPOIIHH. pabore NOIIK 2.1.,
Onpenenenyue N30CTEPUIECKON TEMIOThI NOIIK 2.4.,
aacopomuu. OnpenencHue yaeabHon UIIK 1.3.
noBepxHocTU. Onpe/esienrne KaTaTuTUYECKOM
AKTUBHOCTH C ITOMOIIIBIO
razoxpomarorpadpuieckoro meroa. M3yuenue
HEU30TEPMHUUYECKON KHHETHKH C TOMOIIBIO
tepmoaecopoumu. JlaboparopHas pabora
«AHanu3 OeH3MHA C PacueTOM OKTaHOBOTO
yrcna. Bapuanuu ananuzay.

2.2 CopepkaHue OLICHOYHBIX CPE/ICTB

2.2.1 Monyinsb 1. «HayuHbple OCHOBBI IPUTOTOBJIEHUS KaTaIU3aTOPOBY

2.2.1.1 YcrHbIi onpoc

YCTHBIN ONPOC UCTIONB3YETCS KaK CPEACTBA IPOMEKYTOUHOTO KOHTPOJISI OCTATOUYHBIX 3HAHUN Ha
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUAX. [IprMepbl BOIPOCOB MPECTaBICHbI HUXKE.

1. Kakue cBOICTBa CUCTEMBI «HOCUTEIb—HAHOCUMOE BELIECTBO» HEOOXOJUMO 3HATh, UTOOBI, HE
IPOBOJS  CHENMAJbHBIX OSKCHEPUMEHTOB, TpEeACKa3aTh, OyAeTe JIM JaHHOE BEIECTBO
a/IcopOUpPOBATHCS Ha TOBEPXHOCTH OKCUIHOT'O HOCHTEJNS U3 BOAHOTO pacTBOPA MIIM HET?



2. Ha 4yem OCHOBaHO MPUHIUNHAIBLHOE PA3IMYUE B MPOBEICHHUH Mpoliecca (HopMHpPOBaAHUS
TUJPOKCUIOB 110 30J1b-T€JIb METOY U TPAIULIHOHHOMY OCaKIACHUIO Yepe3 KOarenb.

3. B uem npruyruHa CYHICCTBCHHOI'0O YMCHBIICHUSA CKOPOCTHU KpHCTANIM3allUU THUAPOKCHUIA
MarHusi, NoJIy4aeMoro Mo 30Jb-Irelib METOY?

4. Ha xakux cTagusx HEOOXOIMMO PETYINPOBATH YIEIBbHYIO MOBEPXHOCTh OKCUIOB ATFOMUHHS,
II0JIy4aeMbIX COOTBETCTBEHHO U3 OailepuTa u rncesrodemura?

2.2.1.2 PaboTa Ha MPaKTHYECKUX 3aHATHIX
Ha mpakThyeckux 3aHATHUSAX PACCMATPUBAIOTCS THUIOBBIE 33Ja4dl IO IPUTOTOBICHHIO
Katanm3aropoB. [IpuMepsl 3a1a4 peICTaBICHBI HUXKE.

3agaua 1. Mmeercs aBa HaHeceHHBIX Karanm3atopa Ni/AlxOs. IlepBeiii katanu3aTop MOJTydeH
METOJIOM TPOIUTKA OKCHJA ATIOMUHHUS HUTPATOM HUKENIS, 2 — BTOPOW IMOJIYYEH METOJOM
Mexanudeckoro cmemrenuss NiO ¢ okcumom amomunus. [lociae Tpokalku Ha BO3AyXe
KaTaJau3aTophl OBLUTM BOCCTAHOBJICHBI B OJWHAKOBBIX YCJIOBHSX WM HCIBITAHBI B PEaKIUU
rUIpupoBanus OeH301a. Kakol kaTamu3aTrop Bel pEKOMEH/TyETE JIJIsl TPOMBIIIJICHHOTO BHEIPCHHSI,
€CJIM M3BECTHO, YTO THIPUPOBaHUE OCH30JIa SBJISICTCS CTPYKTYPHO HETYBCTBUTEIBHON peakiueii?

XapaKkTepUCTUKHN IT'OTOBBIX KaTAIA3aTOPOB:

. Crenenn .

O6pa3err Conepxxanne Ni BOCCTAHOBICHILS Pa3mep gactuir Ni
Karanu3zarop 1 0.15 Bec.% 0.7 2 HM
Karanuzartop 2 0.35 Bec.% 0.9 6 HM

3amaua 4. TpeOyercs MOay4YnTh HaHECEHHBIH KaTtanmu3atop Pt/y-Al2Oz, comepxkamuii 0,005 r Pt/r
Hocures (0,520 % Bec.) myTem copOumu 3Toro koauuectsa Pt u3 pactsopa HoPtCls. Yuects, uto
Mocje YCTAaHOBJICHWSI COPOIMOHHOI'O PAaBHOBECHS HEKOTOPOE KOJWYECTBO  IUIATHHBI
JOTIOJTHUTEIIHFHO OCAKIACTCS U3 PABHOBECHOTO PACTBOPA B TOPOBOM MPOCTPAHCTBE HOCUTEIIS ITPH
CYIIIKE.

PaccunTare HeoOXoaMMyr0 HadallbHYIO KOHIEHTpamuio CoHopicls B MMPOMUTOYHOM pPACTBOPE H
JIOJTFO TUTATHHBI, TOTTOJHUTEIFHO OCAXJICHHOW NpU CyIIKe. PacyeTsl mpoBecTH Ijisl YCIOBHU a)
MPONHUTKA «II0 BJIArOEMKOCTH», KOTJIa 00hEM HCXOJHOTO pacTBOpa paBeH Vs, U 0) MPONUTKA U3
M30BITKA pacTBOpa, Korja ero oobeM paBeH 4Vs.

VcxonHbie qaHHBIC IS pacyeTa: MPOIOJKUTEIBHOCTD IPOIUTKY JOCTATOYHA JUTS YCTaHOBIICHHSI
COpOIIMOHHOTO paBHOBeCHS; paBHOBecHas copOuus HoPtCls Ha equHuMIIe MOBEPXHOCTH HOCUTEIIS
A omnuceIBaeTCs ypaBHECHHEM H30TepMbI aacopoiuu Jlenrmropa o/og = BC/(1+BC) co 3sHaucHusMu
0o U B, KOTOpbIE MOYKHO PACCUUTATh U3 SKCIIEPUMEHTAIBHO H3MEPEHHON H30TEPMBI aJICOPOLIUH.

3aBUCHMOCTD YICIbHBIX (OTHECEHHBIX K €MHUIIEC TIOBEPXHOCTH) BenuuuH agcopoiuu HoPtCle
Ha y-Al>O3 ot paHoBecHoit konneHTparuu HoPtCls B BoHOM pacTBOpe

VY nenbHas Benuuuaa copounu HoPtCls, Pasuosecnas konuenrparus HoPtCle,
o, Mr/m? Cp, Mr/n
0,337 2,0
0,876 6,0
1,290 10,0
1,616 14,0
1,996 20,0

ViensHas ToBepxHOCTh HocuTens A = 200 M%/r, cyMMapHBIH yaenbHBI 06BEM IMOp
Hocutens V.= 0,7 cMo/T.



3amauya 6. Hocurtens 3D-ctpykrypupoBaHHbIi Makporopuctblii y-Al203 roroest meronom
BBDKUTAHUS MOHOJIUCTIEPCHBIX TOJIMCTUPOJIBHBIX MaKpocdep U3 3KCTPYAATOB LUIHHIPUYECKON
¢GopMBI ¢ TOCIEOYIOUIMM TPOKAJIMBaHWEM. B COCTaB SKCTPyHaTOB BXOAAT BBDKUTAEMBbIC
Makpocheps! (ncTunHas mwioTHOCTh 1,1 r/em®) u ncesnobemur AIOOH (ucTunHAS MIOTHOCTS 3,0
r/cm®) B cootHOmenuu 2,31:5,73 (1o macce). B pesysbrate 06pasyloTcs OMaUCIEpCHbIE YePEHKH
y- AlbO3 (MCTHHHAsA IUIOTHOCTH 3,68 T/cM): MaKpoOmophl 0OpasyloTCS U3 BBDKHIAEMBIX
Makpocdep, Me30mopsl u3-3a 00pa3oBaHUS OKcHAa amoMuHus. Omnpenenure CyMMapHYIO
MOPUCTOCTh YEPEHKOB M COOTHOLICHHE MEXAYy 00bEMOM Me30mop M Makpomop. Tepmuyeckoit
yCaJIKOi YepEHKOB U TIOPUCTOU CTPYKTYphI oOpasyromierocs: Al,O3 mpenedpedsb.

3agaua 13. HeoOxomumo npurotoBuTh HaHeceHHbI Ag/Al,O3 katanuzaTop, conepxamuii 15 %
Bec Ag, paBHOMEpPHO pacrpeaeseHHoro B oObeMe HocuTens. CHHTE3 NpOBECTH IyTeM
OJIHOKPATHOM TPOIMUTKU TPaHyJ HOCUTENsT BOAHBIM pacTBOpoM AgNO3 MO BIAro€MKOCTH C
MOCTEAYOIEH MEIJICHHON CYyIIKOM.
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JlaBreHHe mapoB pacTBopHTens, P/P

N3oTtepma agcopOmmm mapoB BOJIbI Ha HOCUTEIIE.

PaBHOMEpHOe pacmpezericHHe HAHECEHHOTO KOMIIOHEHTa IPH IMPEHEOPE)KHMMO Majol ero
ancopOUMM W MEUIEHHOW CyIIKe O0ECleunBaeTCsl TpPU  YCIOBUH, €CIH KOHIICHTPAIUS
HACBIIIEHHOr0 pacTBopa coiu Cy JOCTHTaeTcs MPU OCTATOYHOM BIJIATOCOJICPYKAHHH HOCHUTEII,
paBHOM 00beMy Vh Ha M30TEpPME aJICOPOLIMU PACTBOPHUTENSI HA HOCHTEJIE.

HeoOxomumbie CTPYKTYpHBIE XapaKTEPUCTHKU HOCUTENS MOXHO B3ATh W3 IOKa3aHHOW Ha
PHUCYHKE H30TEPMBI aJICOPOIMH BOIBI HA HOCUTEJIC.

OmnpenenuTh HaYaIbHYIO KOHIEHTpaIuio pactBopa AgNOs U ero Temreparypy Nnpu HpOIUTKE
HOCHUTEIISI, OOCCIICYMBAIOIINE TIIOJIyYEHUE KaTalu3aropa C PaBHOMEPHO paclpeleieHHbIM
aKTUBHBIM KOMIIOHEHTOM. Ompenenutb CyMMapHbIi 00beM mop B KaTtanuzatope. [LnoTHOCTh
cepebpa p = 10,5 r/cm’.

[Ipy HEOOXOAMMOCTH MOXXHO HCIIOJIb30BaTh IIPUBEACHHYIO B TaONUIC 3aBUCHMOCTb
pactBopumoct AgNO3 0T TeMIepaTypsbl:

T, °C 20 25 30 40 50 60 80 100

C, r/100 r H20 222,5 | 2496 | 2745 | 3219 383 449 604 1024

JU1g ynpoIeHns MOKHO JIOIYCTUTh, YTO IJIOTHOCTh BCEX PAaCTBOPOB paBHA PACTBOPUMOCTH, U,
Hanpumep, ipu 20°C pacTBop coaepxkuT 2,225 r Ag/cm® pactopa.

2.2.1.3 lnnuBuayanbpHbIC 3aJaHUS



ITo Temam 2, 4—8 mporpaMMoii MOTyJisi IPEAYCMOTPEHO BHITIOJHEHNUE HHINBUAYATBHBIX 3a/IaHHH
B BHUJC pEUICHUE 3aJa4 10 TeMaM, pPacCMAaTpUBACMbIM HA NPAKTHUUECKUX 3aHATUAX. lIpumepsl
3a/1a4 U3 UHAUBUAYAIbHBIX 3aJaHUN IIPEICTABICHBI HUXKE.

3agaya 1. I'panyna Hocutens chopmupoBana u3 mnceBgodemurta cocraa AlO.2H.O c
IUIOTHOCTBIO pi= 2,43 r/cwe. [locne CymikyM 9acTHIBI TICEBAOOEMHTA OCTAOTCS HETIOPUCTHIMH,
orpeJielieHue CYMMapHOM IOPHCTOCTH I'PaHyJIbI TOCTIE CYIIKHU Jaito €= 0,5 ¥ BeIUYHHY yIEIbHOM
noBepxHoctu 4.= 61,7 mz/r. 3areM rpanyina moaBeprajiach TEpMooOpabOTKe ¢ MCeBIOMOPGHBIM
npespatienueM rnceprooemuta B y—AlLO. ¢ mioTHOCTRIO p. = 3,3 I/cM* M CHIDKEHUEM O0beMa
TBepoi (hasbl B yacTuax 6e3 M3MEHEHHsI CyMMapHOTO 00beMa rpaHyJIbL.

Jlonyckasi, 9TO TpU TICEBIOMOP(HOM MpeBpalleHuH KakJash YacTHIla MCXOJHOTO BEUIeCTBa
npeoOpas3yeTcsi B OPHUCTBIA arperar U3 BHICOKOIUCIIEPCHBIX YacTHUI] MPOIYKTa C COXpaHECHHEM
BHEIIHUX pPa3MEPOB MCXOJHBIX YacTHI, U MNpHUHHUMAas, 4To 3(p¢dexkTuBHbIN pazmep D. obOpa-
sytomuxcst yactun Y—ALO. ~ 4 HM, ompenenuTh, BO CKOJBKO pa3 TMOBBICHIIACH MOPUCTOCTS,
yJielibHasl MOBEPXHOCTb, KaK M3MEHHJIACh KaXYIIascs TUNIOTHOCTH & nipH ycnoBuu 50% (3adaemcs
unousuoyaivbro) npespaiienus ncesgaodoemuta B y—AlO., nomyckas, 4To CTeneHb Pa3IoKCHHS O
= 0,5 (3aoaemcs unousudyanvro) 0OJMHAKOBA ISl BCEX UCXOAHBIX YAaCTHII IICEBA0OEMUTA.

3apaua 2. U3BectHO, uTo MOHOAMCHEpcHbIE 30 Si0,, cTabuIM3upoBaHHbIE BBeAeHUEM 1...3
noHoB Na/l0 HM: MOBEpXHOCTH, MOTYT HE KOaryJiupoBaTh BIUIOTh [0 KOHIIEHTPAIHid,
COOTBETCTBYIOIIMX INIOTHOM CIIy4ailHOHM yHaKOBKE UX INI00YIJ ¢ THAPATHBIMU O0OJIOUKAMH.

Cxema ynakoBku 17100y71 Si0.: a — B crabunm3zupoBanHoM 30i1€ Si0.C rTuapaTHRIMA
00010uKaMHu; 6 — TIPH MPEICTHFHON KOHIICHTPAIIMH, COOTBETCTBYIOMICH TIJIOTHON CITy4aiHON
YHaKOBKe TJI00YI1, TPU KOTOPOH 30J1b IPUHYAUTEIBHO KOAryJIUpyeT B Telib (KOHIIEHTPallMOHHAs
KOAryJIsIIIHs )

Paccunrate mnpenenbHyro KoHmeHTpamuio SiO. B rene (r/cme reiisi), KOTOPBIA MOJIY4YeH
KOHIICHTPAlIMOHHON KoaryJsmuend 307 ¢ pasmepoM dactuil D, (pasmep 0e3 0005104YKH).
OmnpenenuTth yISIbHYIO MIOBEPXHOCTh A, yIelbHBIA 00beM Top V.u cpennuii pazmep mop D mis
KCEpOoTeJis, MOJIYyYEHHOTO U3 TAKOTO T'elisl, OTMBITOIO OT IEJIOYHBIX IIPUMECEH U BBICYIIICHHOTO B
YCIIOBHSIX, HCKITIOYAIOIINX CHIKEHHE MTOBEPXHOCTH M O0BEMHYIO YCAJIKY.

Pacuetsr npoectu npu D.= 100 uM (3a0aemcs unousudyanviho), TOIIHMHE HOHHO-COIbBATHON
obosouku t mpu 80...100°C ~1,7 um, mwiotHOCTh ¢asbl SiO. p(sioy= 2,2 r/cme. J[onmycTUThb, 4TO B
IUIOTHOM CITydailHOH yIakoBKe TJIO0YJ ¢ 000JI0YKaMu OOBbEMHast JOJsl MPOMEKYTKOB MEKIY
riodynamu pasHa €= 0,4.

2.2.1.4 TIpoBepouHbie pabOTHI

[IpoBepounbie paboThl B (popMe TECTUPOBAaHUS WJIM Ha PEUICHUE 3aJad HCIOJIb3yeTCs Kak
CpeICTBa MPOMEXKYTOYHOTO KOHTPOJI OCTAaTOYHBIX 3HAHUH W yMEHUU CTYJIEHTOB TOCHe
3aBepUICHUS W3Y4YEHHs MaTepuajga TEeMaTH4eCKOro pasjena (WM pa3/ieloB) Ha JEKIHUSIX U
cemMuHapax. Bcero B mporpamMMe IUCIMIUIMHBI «HaydHble OCHOBBI MPHUTOTOBICHUS
KaTaJan3aTopoB» MPeaycMOTpeHo | TecTupoBaHue (Tocie nu3ydeHus pasaenos 1—4) u 2 paboTsl Ha
petiieHune 3aaad (mociie u3ydeHus pa3aeioB 5—6 u 7-8). [IpuMepsl TECTOBBIX BOIIPOCOB U 3a1a4 U3
MIPOBEPOUHBIX Pa0OT MPEICTaBICHBI HIDKE.

Bonpoc 1.



OnTuManbeHas MOPUCTask CTPYKTYypa KaTaau3aTropa ONpeaessercs. . .
A) ero yebHON KaTaJIMTUYECKONH aKTUBHOCTBIO;

b) xuneTnueckuMu nmapaMmeTpaMu peaxiuu;

B) ocobeHHOCTSIMU MacconepeHoca pearupyrolinx BEIIeCTB.

Bonpoc 2.

Yem oOycioBieHa HaOmogaemMas 3aBUCHUMOCTb AaTOMHOM KaTaIMTHUYECKOH aKTHMBHOCTU
Cu/ueonut-Y kartanmzaropa B peakuuu okucienuss CO ot pH pactBopa, HCHoiap3yeMoro yis
IIPUTOTOBJIEHUS KaTanu3aTopa?

Ig AKA
N
|

0 , ' | :
4 8 12
pH
3aBUCUMOCTh aTOMHOM KaTaJIMTH4YecKol akTUBHOCTH Cu/1ieonuT-Y Karaau3aTopa B peaKkiuu
okucienus: CO ot pH pactBopa

A) ¢ nonuMepuzanueit IpoAyKTOB THIPOIN3a HOHOB MEIU B IIPOIIUTOYHOM PACTBOPE;
b) ¢ u3amMenenunem 3apsa HoHa MEU B IPOIMUTOYHOM PacTBOPE.

3agaua 1. Ipanynsr Hocutens chopmuposans 3 70 Bec.% y-Al,O3 ¢ mioTHOCTEIO p1 = 3,3 T/cM®
¥ YJIeBHEIM 00beMoM 1op B yacTunax Vsi = 0,5 em®/r Al,O3 n 30 Bec.% ruapaprummta Al(OH)s
¢ TIOTHOCTBIO p2 = 1,43 r/em® 1 Vs = 0. CyMMapHasi HOPUCTOCTb TPaHyl Mocie CymKH g = 0,5,
ylenbHas  HoBepxHocThb  S=140 wMm%r. TepMooOpaboTka TIpaHyl  COIPOBOKIAETCS
tonmoxumudeckoit peakiueir 2AI(OH)s — y-AloOz + 3H20 ¢ ymageHneM BOABI U IIOJIHBIM
nceBnoMopHeIM TipeBpamieHrueM Al(OH)s 0e3 wu3MeHeHuss BHEIIHEro pasMepa TpaHyJIb.
Cpennuii pazMep HOBOOOpa3yronuxcs NepBUIHBIX YacTuil Al2O3z ~ 4 HM.

Paccunrarh yaenpHyI0 NMOBEPXHOCTb, yAEIbHBIH 00beM mop Vs, KaXyHIylocs IIIOTHOCTh O U
MOPUCTOCTh TpaHys, TMOJYYEHHBIX TIOCIE TEepMOOOPaOOTKH, JOMyCKas, YTO HWCXOJHBIN
TUAPAPTHUILTUT ObLT HEMOPUCTBIM, & €T0 y/AeTIbHas MOBEPXHOCTH ObLIa MPEHEOPEeKUMO Maa.

3agaua 2. HaHeceHHbIC MJIATHHOBBIC KATaaM3aTOpPbl roTOBAT MeTonoM aacopbuuu HoPtCls Ha
MOBEPXHOCTH TOPUCTOrO OKCHJIA ANTIOMUHMS M3 M30BITKa (II0 OTHOLICHUIO K BIIArO&€MKOCTH)
HPONMUTOYHOrO pPAacTBOpa. [IpOAOKUTETLHOCTE NPONMUTKU JIOCTaTOYHA JUIS YCTaHOBJICHUS
copOmoHHOro pasHoBecus. IIporecc aacopOUMM TPOBOIAT B YCIOBHUSIX, ONHCHIBAEMBIX
ypaBHeHueM ['enpu. Ilocie otaeneHus karainszaropa OT MPOIMUTOYHOTO pacTBOpa €ro Cymar U
NPOKaNIMBalOT Ha Bo3ayxe. OrmpenenuTte coiep)kaHue IUIATHHBI B KaTanu3aTtope Mpu
UCMOJIb30BaHUU U ((Y3MOHHOTO peKUMa MPONMUTKH MpH cieayromux yeaoBusax: Co = 13.2 r/n—
HayvajbHas KOHLEHTPAIMs IUIATHHBI B PONMTOYHOM pacTBope; M = 1r — macca HocuTens; Vs =
0.3 cM®r — o6bem nop HocuTens; Vo = 5 Vs — 00beM mponuTodHoro pactsopa; K= 6 cm¥/r —
KOHCTaHTa aJICOPOILIMOHHOI'O PABHOBECHS.



OneHuTe 3HaueHHE MapaMerpa copOuMU Pmax, OmpenenseMoro Kak OTHOIIECHHE KOJIMYEeCTBA
aJICOpOMPOBAHHON TUIATHHBI K €€ HeaacopOupoBaHHON dacTu. KakoB (QU3WYECKHIl CMBICT
MOJIYYEHHOTO BBIPAKEHUS?

2.2.2 Mopayisb 2. «Xpomatorpadus»

2.2.2.1 YcrHbI# onpoc

YCTHBIN OMpPOC UCIIONB3YETCsl KaK CPECTBA MPOMEKYTOYHOTO KOHTPOJISI OCTATOYHBIX 3HAHUN Ha
MPAKTUYECKUX 3aHATHAX. [IprMepsl BOITPOCOB MPEACTABICHBI HIXKE.

1. TBepubie HocuTenu. BiusHue nucnepcHocTy Hocutenst Ha paszenenue. [lonsipHocTs
HOCHTEJIS.

2. TBepapie HOCUTENH, IpUMEHeHne B Xxpomarorpaduu. Hemoasmwxusie daza (HD).
CenextuBHocts H®. TpeboBanus k HO.

3. Knaccugukanus HO. Ionspaocts kononku. Hekoropeie ykazanus k Bei0opy HO.
Oco60 cenextuBHbIe (Pa3bl. Komnuectso HO.

4. O¢ddexTuBHOCTH KOTOHKU. AJIcopOeHThI. MosnekynsipHble cuta. CuiuKaress.
VYrnepoansie aacopOeHThl. [loprcThie monuMepsl.

5. Br16op onTuMansHBIX YCIOBHI 7151 XpomaTorpadudeckoro pasaeneHus. Temmneparypa
KOJIOHKM U ucnapurens. CKopocTh ra3os.

6. Xpomarorpad. [IpuHiunuansHas cxema COBpEMEHHOT0 XpoMaTorpada.

7. Kononkn. [lerexropsl. Karapomertp. [InaMeHHO-MOHM3aIMOHHBIN IETEKTOP.
CenexkTUBHBIE NETEKTOPHI.

8. KauectBennsiii ananus. Xpomarorpapudeckas uneHtupukanus. Bennunna
yaepxxuBaHus. IHIeKChl yaepKUBaHUSI.

9. KonnyecTBennbit ananmn3. Bo3aMoHbIE HCTOYHUKH OMTMOOK. MeTorka BBo1a MPOOHI.
10. MeTopl KOJTMYeCTBEHHOTO pacuera. HopMmupoBka mtoniaen.

11.  AGcomoTHas kanuOpoBka. MeTo BHyTpeHHero ctanaapra. [lonmpaBounbie
koa(dpurmentel. IHTETpHpOBaHUE.

12. Omnpenenenre U30TEPMbI aJCOPOIIMH U U30CTEPUICCKON TETIIIOTHI aJICOPOITUH €
HCIOJIb30BaHUE Ta30BOM XpoMarorpadpuu.

13. Omnpenenenue yAeIbHON MOBEPXHOCTH C UCIIOIB30BAaHHUE Ta30BOM XpoMaTorpaduu.
14, Ornpenenenre KaTAIUTUYECKOW aKTHBHOCTH C TIOMOIIIBIO Ta30XpoMaTorpaduaeckoro
MeTo/1a.

15.  M3yueHue HEM30TEPMHUUECKON KHHETUKHU C TIOMOILBIO TEPMOECOPOLIUH.

2.2.2.2 TectupoBanue 1o Moayito 2 «Xpomarorpadus». TecTupoBaHUs MPOBOIUTCS B CUCTEME
MOODLE.

OreHOYHBIE MaTepHalbl B IOJIHOM O00OBbeMe cojepskarcs B apxuBe Kadeapsl u B Moodle
(https://moodle.tsu.ru/course/view.php?id=23454).

2.3 MeTtonueckre peKOMEHTallH
2.3.1 [lopsanok mpoBeACHUS TEKYIIEr0 KOHTPOJIS

Texymuii KOHTPOJIb OCYIIECTBISIETCS Ha NPOTSHKEHUU Mepuojna oOydeHHs MO JAMCLUIUIMHE B
paMKax OpraHu3ali W TPOBEJICHMs JICKIMOHHBIX 3aHATHH, NPAaKTUYECKUX 3aHATUH,
1a00paTOPHBIX PabOT, CAMOCTOSATENLHON pabOTHI CTYIEHTOB.

Texkymuii KoHTponb 10 Moxyiaw «HayuHble OCHOBBI IIPUTOTOBJIEHMS KaTaau3aTOpPOB)
MIPOBOJUTCST MYTEM KOHTPOJS MOCEIIAEMOCTH 3aHATHH, MPOBENEHUS MPOBEPOUYHBIX pabOT MO
JIEKIIMOHHOMY MaTepHajly U MaTepualy NpaKTHUECKUX 3aHSITUMN, BBIOJTHEHUS UHUBUYaTbHbBIX
3aJjaHui, paboThl HAa MPAKTUYECKUX 3aHATUSAX U oleHuBaercs B Oamnax. dopmbl TeKyuero



KOHTPOJISI U UX KOJMYECTBO MOXKET U3MEHSTHCS NIPU peajlu3allii Kypca, HO UX BEC B UTOTOBOM
OILICHKE 10 MOJAYJIO cocTaBisieT He MeHee 80%.

Tekymmii KOHTpPONb TO MOAYMIO «XpoMatorpapusi» MPOBOJUTCA IyTEM IMPOBEICHHUS
JEKIIMOHHBIX 3aHATHH, Ja00OpaTOpHBIX paboT, CcaMOCTOATENbHOH pabOThl CTYAECHTOB TIpHU
oopMieHHN OTYETOB 10 JTAOOPATOPHBIM paboTaM.

2.3.2 Kputepuu OlleHUBaHUS 11O BUIaM OLIEHOYHBIX CPEJICTB
2.3.2.1 Kpurepuu OLICHUBAHUS 10 BUAAM OIEHOYHBIX CPEICTB IO MOIyJt0 «HaydHbie OCHOBBI
MIPUTOTOBJICHUS KaTAJIU3aTOPOB»

dopma KOHTPOJISI MakcuMalibHOE KOJIMYECTBO 0AJIIOB
[ocemenue 3ansaTuit 28
PaboTa Ha IpaKTUYECKUX 3aHITUIX 80
[TpoBepounbie pabOTHI 100
NunuBuayanpHbIe 33 JaHUS 180
Hayunslil oknaz 50
CymMapHBIf peiTHHT Kypca 438

3 lopsiiok MpoBeeHUs] U KPUTEPUH OIEHUBAHUS MPOMEKYTOUYHON aTTeCTAIIUN

3.1 Ilopsimok mpoBeaeHus 3a4eTa

J{ns mpOMEeKyTOYHOM aTTecTalluy MPOrpaMMON JTUCHUIUIMHBI IPELYCMOTPEH 3a4€T C OLEHKOI.
OreHka 3a 3a4eT Mo AUCIHUIUINHE «METOoIbl TPUTOTOBJICHUSI U MCCIICOBAHUS KAaTAIN3aTOPOB)
OTIPEJIEISIETCS C YYETOM MPOMEKYTOYHON aTTECTAIIMKM U TEKYIIETO KOHTPOJIS TI0 BCEM MOIYJISIM
JIACIIATUTUHEL.

Jns gomycka K MpOMEXYTOYHOM aTTeCTaluu mo Moyt «HaydHble OCHOBBI MPUTOTOBJIECHUS
KaTaJIn3aTOPOB» CTYACHTY HEOOXOUMO MOJIYIUTh OLICHKY TEKYIIIET0 KOHTPOJIS 3HAaHUM 1 HabpaTh
He MeHee 50% OamIoB OT TEKYIIEro KOHTPOJS MPH 00s3aTEIHPHOM BBITOJTHEHUH OCHOBHBIX
3aganui, npoepsronux MOITIK 1.1., MOIIK 1.3., MOIIK 2.2., UOIIK 2.3., UTIK 1.1. u UIIK 1.2.
ATTectanus MpoXoauT B (hopMe 3aluThl HAYYHOTO JOKIaga M0 (PU3UKO-XUMHUYECKUM OCHOBaM
MPUTOTOBJICHUSI KOHKPETHOTO O0BEKTa (KaTajm3aTopa, HOCHTEINs, TBEPIOTO MaTepuala), 4To
no3BoJisiet mposeputh MOIIK 1.1., UOIIK 1.2., UOIIK 1.3., MOIIK 2.1., UOIIK 2.2., UOIIK 2.3.,
NIIK 1.1 u UIIK 1.2. 3ammTa npoxoaut B hopme KOHPEPESHITUH.

Jlnst momycka K MPOMEXYTOYHOM arTecTallud Mo MoAyiao «Xpomarorpadus» HEOOXOAHMMO
3aIUTHTh BCE OTUYETHI 10 JTAOOPATOPHBIM pabOTaM C IEMOHCTpaIMel 3HaHUM, TOATBEPKIA0IeH
HOIIK 1.1., UOIIK 1.2., MOIIK 1.3., MOIIK 2.1., UOIIK 2.4., UIIK 1.3.

3.2 IIpumepsl BOIIPOCOB 3a4eTa
3.2.1 Ilpumepsl TEM HAYYHOTO AOKJIaa

1. Ou3UKO-XUMHYECKHE 3aKOHOMCPHOCTH CHHTE3a KaTaJlu3aTOPOB Ha OCHOBC IIaJIaldus,
HaHCCCHHOI'O Ha OKCH I LICpHUs.

2. OHU3HKO-XUMHYECKUE 3aKOHOMCPHOCTH (bOpMI/IpOBaHHI/ITH HAaHCCCHHBIX BaHaJHCBbIX
KaTaJiu3aTOpPOB.

3. OcHOBHBIC noAXOAbl K CUHTE3Y ME30INOPUCTBIX MGSO(I)EBHLIX MaTCpruaJIOB U KaTaJIN3aTOPOB HA
HnX OCHOBC.

3.2.2 Bompocs! Tecta o moaymo | «Xpomarorpadus»
1. UYro Ha3bIBaeTCs BpeMEHEM yAEp)KUBaHUS KOMIIOHEHTA B Ira30BOi xpomarorpaduun?

— BpCM HAXOXKACHUA KOMIIOHCHTA B UCIIAPUTCIIC xpOMaTorpa(pa
— BpCMA HAXOXKACHHUA KOMIIOHCHTA B MOABHKHOM (1)336 KOJIOHKHU



— BpeMs HAXOXKJICHHSI KOMITOHEHTA B HETIOABMKHOU (pa3e KOJOHKU
— BpeMs OT MOMEHTa BBOJIa MPOObI, J0 MOSBICHUS MaKCUMyMa Ha XpoMaTorpamme

2.

C kakol 1eNbI0 B Ta30BOM XpoMaTorpaduu HCIOIB3YIOT BpeMs yIep>KUBaHUS BellecTBa?

— ISl KAYeCTBCHHON UACHTU(UKAIIUN
— JUISl XapaKTEPUCTUKH ra3a-HOCUTEIIA
— JUISl KOJIMYECTBEHHOTO ONPEIEICHUS
— JUISl OUEHKHU NTapaMeTPOB KOJIOHKHU

3.

C IIOMOIIIBIO Kakou XapaKTCPUCTUKHU MIPOBOJAT KAUCCTBCHHYIO I/IILGHTI/I(bI/IKaIII/IIO BECUICCTB

B ra3oBoil xpomarorpapun?

— 110 TUIOIA/IM XPOMATOTrpaUuecKoro nuka

— I10 BpEMEHM YACPKUBAHUS aHATIU3UPYEMOT'0 KOMIIOHEHTA

— 110 BpEMEHH HaX0XKJICHHsI KOMIIOHEHTa B MICTIapHUTese XpoMaTtorpada

— T10 BpEMEHU NPeObIBaHNS aHAIN3UPYEMOI'0 KOMIIOHEHTA B TIOJIBWKHOM (haze

4.

Ot 4ero B nepByI0 04epeib 3aBUCUT BHICOTA XpoMaTorpaduyeckoro nuka Ha

XpoMaTorpaMMe Ipu HEM3MEHHOM pexuMe padboTsl xpomaTorpada?
— OT HAJIMYUS TTOCTOPOHHUX KOMITOHEHTOB B TIPo0e

— OT KOHIIEHTPAIMH aHATTU3UPYEMOT'0 BEIECTBA

— OT TPUPOJIBI Ta3a-HOCUTEIIS

— OT TPUPOJIBI COPOCHTA-TTOTIOTUTEIIS

5.

Kakum mapameTpoM XapakTepu3yeTcsl KOJUYECTBEHHOE CO/IEpKaHNE KOMIIOHEHTA B

aHaIIM3UPyEMOM cMecH?

— IUIOLIAJIBIO MMKA HA XpOMaTorpamme

— NIMPHUHOM ITMKa Ha XpOMAaTorpaMmme

— BPEMEHEM YEpKaHNs KOMIIOHEHTA

— U30TEPMOM aficopOIMM JAHHOTO KOMIIOHEHTA

6.

UTto Takoe «MepTBOE» BpeMsi B KOJIOHOYHON XpoMaTorpadun?

— BpeMs NpeObIBaHUs BBEIEHHOM TPOOKI B iCTIapuTesie XpomaTorpada

— (bakTHUEeCcKOE BpeMs IPpeObIBaHUS COPOUPYIOIIETOCS KOMITIOHEHTA B MOABMKHOM (haze
— MHEPLIUOHHOCTh CUCTEMBI XpoMartorpada

— BpeMsl, B T€YEHHE KOTOPOTo COPOUPYETCS AIFOCHT-HOCUTEND

— BpeMs BBIX0J1a KOMITOHEHTA, HE B3aMMO/ICHCTBYIOIIETO C HETIOABMKHOM (hazoin

7.

Uto xapakrepusyet kodbdunueHT pacnpeneneHust D=Cyenons/Croms?

— pacnpeiereHIe BEIIeCTB B XpoMaTorpapupyeMoi cmecu

— pacnpe/ielieHUE BEIIECTB MEXK/y HETIOBHMYKHOM M MOJIBIKHOM (hazamu
— pacnpe/ierieHUue BEIIECTB B HETIOABIKHOM (aze

— pacnpe/ielicHUe BEIIECTB B AJIH0ATe

8.

OT 4dero He 3aBUCUT BpeMsl YACPKUBAHUS COPOUPYIONIETOcs KOMIIOHEHTA B Ta30BOM

xpomarorpaduu?

— OT CKOPOCTH ra3a-HOCHTEIIS

— OT TMPHUPOJIBI Ta3a-HOCUTEIIS

— OT MPUPOJIBI COPOCHTA-TTOTIIOTUTEIS
— OT KOHIIEHTPAIIMX KOMITOHCHTA

— OT pexxuMa paboThl XpomaTorpada

9.

O0s3aTeNLHO JIH CTpOoro CO6JHOI[8.TB OJHH U TC KC O6’[>€MBI, BBOJUMMBIC B UCIIAPUTCIIb

xpomarorpada, CTaHAapTHBIX BEIIECTB M MPOOBI IIPH ONPEICTICHUH OTHOCUTEIHLHOTO
COJICp KaHUsI KOMITOHECHTOB B CMECH?

— CTpOro 00s3aTeNIbHO

— JKeJIaTeIbHO

— HeoOs13aTenpHO

10.

Kakue 3agaun pemaroT ¢ MoMoIbo ra3oBoit xpomarorpadun?

— TOJIBKO Ka4CCTBCHHYIO I/I,I[eHTI/I(pI/IKaLII/IIO BCIICCTB
— TOJIbKO KOJIWYECTBEHHBIN aHAIN3 BEIIESCTB



— BBINOJIHSIOT KaK KAUECTBEHHbBIE, TAK U KOJMYECTBEHHBIE ONPE/IEIICHUS BELIECTB
— UCHOJIb3YIOT TOJBKO JUISl BBICJIEHUS YUCTHIX BELIECTB

11. Korpza B ra3oBoii XxpoMaTorpaduu UCIOIB3YIOT METOA HOPMUPOBKU?

— MPU KaYECTBEHHOMN UJCHTU(UKAIIH BEIIECTB

— TIPH BBIJCTICHUN YHUCTHIX BELIECTB

— IpU KOJIMYECTBEHHOM OIPEEIIEHUU OTHOCUTEIILHOTO COAECP KaHMsI BEILIECTB

— IIPU KOJIMYECTBEHHOM OIPEEIIEHUN a0COIIOTHOIO COJIEPKAaHUs BEIIECTB

12. Korpna B ra3oBoii xpoMaTorpaduu NPUMEHSIOT METO/T BHEITHUX CTaHIapTOB?

— IIpU KaYECTBEHHOW MJCHTU(PUKAIINH BELLIECTB

— TIPH BBIJCTICHUN YHUCTHIX BEIIECTB

— IIPU KOJIMYECTBEHHOM OIPEEIIEHUN a0COIIOTHOIO COJIEPKAaHUs BEIIECTB

— IPU KOJIMYECTBEHHOM OIPEEIIEHUN OTHOCUTEIILHOTO COAECP KaHMsI BEILIECTB

13.  YrTo MOHUMAIOT MOJ] TEOPETUUYCCKON TAPEIKOH B XpoMaTorpaduu?

— BUPTYaJIbHYIO 30HY COpOEHTa, I'/ie JOCTUTAETCs KBa3UPABHOBECHE MEXTy COPOUPYEMBIM
KOMITOHEHTOM U COpOEHTOM

— 30HY COpO€HTa, I'/ie MOIJIONIAETCS OCHOBHOE CO/IepKaHUE COpOMPYEMOTo BEIleCTBa

— 30HY COpO€HTa, I'/ie MOTJIOMIAETCS TOJIBKO AIIIOCHT

— 00BbeM 30HBI COPOEHTA, KPaTHBIN BceMy 00beMy COpOEHTa B KOJIOHKE

14. 3a cyer yero MpPOMCXOAUT pa3eieHNE CMECH BEIIECTB HA KOMIIOHEHTHI B ra30-
TBEPIOTEIIBHONU KOJIOHOYHOM XpomaTorpadun?

—3a c4eT cuJI afcopOuuu

— 3a c4yeT 00pa30BaHMs OCAJKOB C Pa3IMYAIOLIUMUCS MPOU3BEIEHUSIMHU PAaCTBOPUMOCTH

— 3a c4yeT 00pa30BaHMs MOHHBIX CBS3€ KOMIIOHEHTOB C HETIOABM)KHOM (a3oit

— 3a CcYeT pa3HbIX KO3(PpPUIHeHToB AUPPy31H KOMIIOHEHTOB HA TOBEPXHOCTH HETIOABMKHOMN
hazsr

15. Kak usmensarcs napameTpsl XpoMaTorpaguueckoro nuka, €Ciau yBEeJIMUUTh TEMIIEPATYPY
KOJIOHKH Ta30BOT0 XpoMarorpada (mpu mpoYux MOCTOSTHHBIX YCIOBHSIX)?

— BpeMs yJep>KaHUs YMEHBIINTCS, IUIO0IIA/b TMKA HE N3MEHUTCS

— BpeMs yJep KaHUs HE U3MEHUTCS], TUIOLIA/Ib TUKa YMEHBIIUTCS

— BpeMs yIep>KaHUs YBEIMUYUTCS, BICOTA ITMKA YMEHBUIUTCS

— BpeMs yJep KaHUs YBEIMUYUTCS, BBICOTA TUKA HE U3MEHUTCS

— HMKaK HEe U3MEHSATCS

16. Kak usmensarcs napamerpsl XpoMaTorpaduueckoro nuka, €Ciau yMEHbUIUTh KOJINYECTBO
aHAJIM3UPYEMOr0 BELECTBA, BBOAUMOE B XpoMaTorpad (IIpu IpoYrX MOCTOSIHHBIX YCIOBUSAX)?
— BpeMs yJep>KaHUsl YMEHBIINTCS, IUIO0IIA/lb IMKA HE H3MEHUTCS

— BpeMs yJep>KaHUs He U3MEHUTCS, TUIOMIAAb TUKa YMEHbIIUTCS

— BpeMs yIep>KaHUs YBEIMUYUTCS, BICOTA IIMKA YMEHBUIUTCS

— BpeMsl yJep)KaHUs YBEIUUUTCS, BBICOTA TUKA HE U3MEHUTCS

— HMKaK He U3MEHSTCA

17. Kak u3meHsaTcs napameTpbl XpoMaTorpapuueckoro Muka, €CiIM yMEHbIIUTh CKOPOCTh ra3a-
HOCHUTEJIS Yepe3 KOJIOHKY (IIPH MIPOYUX IMOCTOSIHHBIX YCIOBHUSAX)?

— BpeMsl yJep>KaHUsl YMEHBIIUTCS, IUIO0IIA/b TMKA HE H3MEHUTCS

— BpeMsl yJep)KaHUs HE U3MEHUTCS, TUIOLIA b TUKa YMEHBIIUTCS

— BpeMs yIep)KaHUs YBEIMUYUTCS, BBICOTA IIMKA YMEHBUIUTCS

— BpeMsl yJep)KaHUs YBEIMUUTCS, BBICOTA TUKA HE U3MEHUTCS

— HMKaK He U3MEHSTCA

18. HeoOxoanMo npoaHalM3UpOBaTh METOIOM I'a30BOM XpoMaTorpaduu cMech BEIECTB,
CYIIECTBEHHO PA3JIMYAIOIINXCS 110 BpeMEHHU yepxKaHusa. YTo MOXKHO clienaTh, YTOObI YCKOPUTD
BBIX0J1 KOMIIOHEHTOB € OOJIBIITMM BPEMEHEM YAEp)KaHUs?

— MOCTETIEHHO YBEJIMUMBATh TEMIIEpaTypy XpomMarorpapupoBaHus

— MOCTETIEHHO YMEHBIIIATh TEMIIEPATypy XpoMaTorpadupoBaHHs

— YMEHBIIUTh Pacxo/] ra3za-HOCUTEN



— BBeCTH IpoOy OoJbIiero oobema

— BBECTH IIPOOY MEHBIIIEro 00beMa

19. KakoBa nenp KanuOpOBKHU AETEKTOpa Xpomarorpada cTangapTaMi BeIecTBa U3BECTHBIX
KOHLEHTpauui?

— MOCTPOCHUE KATMOPOBOYHOTO rpaduka A 1eJiei KOJTMYeCTBEHHOr0 aHaI3a

— ONpeeNIeHHe BPEMEH yIepKUBAHUS IS 1IeJIe KaUeCTBEHHOTO aHaJIN3a

— OIIEHKAa BO3MOXKHOCTH TPOBEICHHUS KAYECTBEHHOT'O aHATN3a

— OYHCTKA KOJIOHKH OT MPHUCYTCTBHUS TTOCTOPOHHUX KOMITOHEHTOB

— KaIIMOpOBKa HE HYHa. M0KHO BOCIIOJIb30BATHCS CIIPABOYHBIMH JTAHHBIMH.

20. Kak mpoBecTH KaueCTBEHHBIN aHATN3 CMECH CIIMPTOB HAa ra30BOM XpoMarorpade?

— MOJIY9HUTh XPOMATOTPaMMy CMECH, 110 CITPABOYHBIM JAHHBIM OIPEIEIUTh Ka4eCTBEHHBIH
COCTaB

— TOJIYYUTh XPOMATOTPaMMbI CMECH M CTaHJapTOB cnupToB. CpaBHUB BpEMEHa yep KaHUS
OTIPEIENTNTh KAaYeCTBEHHBIH COCTaB

— TMOJIYYUTh XPOMATOTPaMMy CMECH, OTIPEICTHUTD TUIOIIAAb KaXXI0TO MHKA U METOJIOM
HOPMHUPOBKH OMPEICITUTH COCTAB

— 9Ta 33/1a4a HEBBIITOJIHUMA HA Ta30BOM XpoMaTorpade.

OrneHOYHBIE MaTepUabl I MPOMEKYTOUYHON aTrTeCTallMM B TMOJTHOM OOBEME COAepXk aTcs B
apxue kadeapsr 1 Moodle (https://moodle.tsu.ru/course/view.php?id=23454)

3.3. Kputepun onieHnBaHus

PesynbraTh JICTIATUTHHEI OTIPENIEIISIOTCS OILIEHKaMH COTIIMIHOY, «XOPOIIO»,
«Y/IOBJIETBOPUTEIILHOY», «HEYIOBICTBOPUTEILHOY». VITOroBast oleHKa 1o AUCIUTUINHE «MeTo bl
MIPUTOTOBIICHUSI M HCCIICAOBAHUS KaTaJM3aTOPOB» OIPEIENseTCs] KaK OIeHKa Mo Momyio |
«HayuyHble OCHOBBI TPUTOTOBIICHHS KAaTaJIM3aTOPOB» TPH O00SA3aTEIBHOM IMPOXOXKICHUH
tectupoBanus 1mo moayito |l «Xpomartorpadusy.

HroroBas oreHka Mo MOAYJIO ONpeAeNseTcs] M0 cyMMe 0ajuioB TEKYIIEro KOHTPOJIS 3HAHUU U
3aueTta. CooTBETCTBUE OAJJIOB OLIEHKE:

>80% OT CyMMapHOIo peiTHUHIa Kypca — KOTIUIHOR;

66—80% 0T cyMMapHOro peHTHHra Kypca — «XOPOLIO»;

57—65% oT cyMMapHOro peHTHHra Kypca — «yJI0BIETBOPUTEIHHOY;

<57% OT CyMMapHOI0o peiTUHIa Kypca — «HEYJOBIETBOPUTEIBHOM.



