MuHucTepeTBO HayKH 1 BhICIIET0 oOpasoBanus Poccuiickoil desepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIY YHUBEPCUTET (HU TT'Y)

Xumudeckui (haKyJIbTeT

YTBEPXIEHO:
W.o. nexana
A. C. Kuszes

OneHouyHble MaTepUabl O JUCIUILINHE
BricokodpdexkTrBHAS KUIKOCTHASL XpOoMATOrPadusi B OpraHn4ecko XuMuu
10 HAIMpPaBJICHUIO MOATOTOBKH
04.04.01 Xumusn
HamnpaBneHHoCTh (Mpo¢huiIb) MOATOTOBKH:

Xumuyeckue H GU3HIECKHE MEeTOAbI HCCIeI0BAHUIT B IKOJOTHYECKOI 1

KPUMHHAJHCTHYECKOI IKCIepTH3e

dopma 00ydeHus
Ounas

Ksanudukanms
Maructp

I'on npuema
2023

COI'JTACOBAHO:
PykoBoaurens OI1
K.A. Ipruko

[Ipenacenarens YMK
JI.LH. Mumennna

Tomck — 2023



1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbt0 0CBOEHMSI JUCLUIUIMHEI ABIsIETCA (POPMUPOBAHKE CIEAYIOIINX KOMIETEHIMI:

[1K-1 Cnioco6en mmanupoBath paboTy ¥ BHIOMPATh a/IeKBaTHBIC METOBI PELICHUS] HAyYHO-
UCCIICIOBATENbCKUX 33/a4 B BBIOPAaHHOW 00JIaCTM XHMHUHM, XUMHYECKOM TEXHOJOTMH WU
CMEKHBIX C XUMUEHN HayKaXx.

[TIK-2 Crioco6eH K penieHuto mpodecCHOHATBHBIX MPOU3BOICTBEHHBIX 33/1a4.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

HUIIK 1.1 Pa3pabaTbiBaeT cTpaTeruio HayYHbIX UCCIEAOBAHHH, COCTABIACT OOIIUH IJIaH U
JI€TAJIbHBIC IIJIaHbI OTJENIBHBIX CTaAUN

HUIIK 1.2 BeiOupaeT sKCepUMEHTAIbHBIE U PACUETHO-TEOPETUUYECKHUE METOJIbI PELICHHUS
IIOCTABJICHHOW 3aJjau, UCIIOJIb3Ysl JOCTH)KEHHUS COBPEMEHHONW XMMHUYECKOW HAYKH, U UCXOIS U3
UMEIOIUXCS, MaTePUATbHBIX, HH(POPMAIIMOHHBIX X BPEMEHHBIX PECYpPCOB

HNIIK 1.3 Ucnoas3yeTr coBpeMeHHOE (U3UKO-XUMHUYECKOE 000PYI0BAaHUE IS TTOJTYICHUS
U HMHTEpIpETali JAOCTOBEPHBIX pE3yJIbTAaTOB HMCCIECIOBAHUS B BHIOPAHHON 00JacTH XUMHH,
XUMHUYECKON TEXHOJIOTMM MJIM CMEXKHBIX ¢ XMMHEW HayKax, NPUMEHAS B3aHMMOJOIOJIHSIIOIINE
METO/Ibl UCCIIEI0OBAHUS

UIIK 2.1 Amnanu3upyer HMEWOIIMECS HOPMAaTUBHbIE JOKYMEHTHI IO CHCTEMam
CTaHJapTU3aluu, pa3pabOTKM U MPOU3BOJACTBY XUMHUYECKOW TNPOAYKLIMHM M IIpeagaraer
TEXHUYECKHE CPEICTBA JIs PEIUEHUS IIOCTAaBICHHbIX 3a1a4

UIIK 2.2 TIpou3BOAWT OIEHKY NPUMEHHMMOCTH CTaHIAPTHBIX W/WJIM TPEIIOKECHHBIX B
pesyabrare HMP TexHomormyeckux penieHuid Ha OPUMEHHUMOCTb C YYEeTOM cCHeuu(uku
M3Yy4aeMbIX IIPOLIECCOB

2. OueHoOYHbIE MATEPHABI TEKYIIETr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

DNIEeMEHTHI TeKYIIETO KOHTPOJIS:
— TECTBHI;
— KOHTpOJIbHas paloTa;
— OIIPOCHI
— penieHus 3aady,
— paboTa Ha ceMHHapax
2.1 Buabl o11eHOUYHBIX CPeICTB

HauMmenoBanue Kon unpmkaropa
JOCTUKEHUS
Ne Kontponupyembie TeMbl/pa3aeinsl OLIEHOYHOI'0 CPECTBA
JUISl TEKYIIETO KOHTPOJIS KOMITCTCHIIH
coracHo OIIIT
1 | Teopernueckne ocHOBBI KX TectupoBanue HIIK 1.1-1.3.
NIK 2.1-2.2
2 | Anmaparypa JXXX. Cxema ycTaHOBKH I YCTHBIH OIpoC, HIIK 1.1-1.3.
KX n ee 0CHOBHBIE KOMITOHEHTHI. CaMOCTOSTENIbHAs HIIK 2.1-2.2
paboTa, ceMUHaphbl
3 | Busbl B3aUMOIEHCTBHS «COPOCHT- tectupoBanue, ycrueid | MIIK 1.1-1.3.
pacTBOpEHHOE BemecTBO». O0mme OIpOC, pEIICHNE HIIK 2.1-2.2
OpUHIUIGI pa3aenenus. Knaccudpukanms pacuéTHBIX 3a1a4
KX paznenenuit no MexaHu3MaM
YAEPKUBAHUS U DIIOUPOBAHUS
4 | HeoOxommuMoe BCIioMOTraTeIbHOE tectupoBanue, yctupii | UITK 1.1-1.3.
000py/i0OBaHUE, PEaKTUBBI U MaTePHAIIbI oImpoc HIIK 2.1-2.2




5 | O6pameno-dazosas BIXX. Cpena u TecTUpoBaHue, yctubii | MITK 1.1-1.3.
MEXaHU3M pa3JIeJIeHuUsl, CBOMCTBA OIIpOC, peIICHUE UIIK 2.1-2.2
paszenseMbIX COeAMHEHUH, TapaMeTphl pacu€THBIX 3a1a4
paszaeseHus

6 | I[Ipumenenne BOXKX B xumuueckoit u tectupoBanue, ycrupiii | MIIK 1.1-1.3.
OMOJIOTHYECKOH JTabopaTopuu oIpoc NIIK 2.1-2.2

2.2 CoaepxaHue OLEHOYHBIX CPEICTB

2.2.1 ®oH KOHTPOJIBHBIX 3aJaHUN
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Kakne tuner XXX cucrem BbI 3HaeTe?

Kaxue BapuanTsl ucnofnenus anainu3a B BOXKX Bam uzBecTHbi?

Kaxoit maTepuai sBIsieTCsI OCHOBHBIM IIPH M3TOTOBJICHUU copOeHTOB 11t BOXKX?

Kakue nmapameTpsl SBJISIOTCSI OCHOBHBIMU IIPU XapaKTepUCTHKE copOeHTOB s JKX?
[lepeuncnure MaTepuanbl, U3 KOTOPbIX MOTYT ObITh H3rOTOBJIEHBI KOJOHKHU JUIst KX cucteM u
Ha3Ha4Y€HHE KOJIOHOK B 3aBUCUMOCTH OT MaTepuasia U3roTOBJICHUS.

Yro takoe npuseaennas BOTT xpomarorpaduyeckoil KomoHKU?

Kakune paboune nuana3zonsl pH xapakTepHbI [UTsi KOJOHOK C CHITMKAreJIeBbIM COpOCHTOM?
Kakue paboune naBneHust xapakTepHsbl i KOJIOHOK BOXKX Ha ocHOBe cunukaresns 1 UMEIOT
JIM OHH CBSI3b ¢ GOPMOH M BETMUMHOM 3epHa copOeHTa?

Yro Takoe rpagueHTHOE onpoBanue? Ilepeuncnure ero 10CTONHCTBA U HEJOCTATKH.

Ha xakux copOeHTax MOXET OBITh peain30BaHa HOHOOOMEHHAs XpoMarorpadusi?
[lepeuncnure cXOACTBa M Pa3IUuUs MEXIy COpOEHTAaMM Ha OCHOBE CHJIMKAareias |
COIOJIMMEPOB CTUPOJIA C TUBUHUIOEH30JI0M.

Kak paccuntbiBatoT 3(QQPEeKTUBHOCTh XpoMaTrorpauyeckoro pasieiaeHus W 4YTO OHa
XapaKTepu3yeT

Kakue tumsl B3auMOJIEHCTBMH MeEIIAOT pa3feieHUI0 B pexuMe oOpalleHHbIX (a3
MOHM3UPOBAHHBIX OCHOBHBIX COCIMHEHU?

JaiiTe onpeneneHne CTaHIapTHON CEJIEKTUBHOCTH Pa3JICIICHHUS.

[lepeuniciiTe OCHOBHBIC OJJIIOEHTHI JUIsi HOpMaiibHO-(pazoBoit BOXKX. Csszana 1nu
IIIOUPYIOLIAsl CUJIAa PACTBOPUTENIEH C XUMUYECKUM CTPOCHHUEM €r0 MOJIEKYJIbI?

[Iepeuncnure OCHOBHBIE IIOEHTHI AJi oOpaiieHo-(pazosoit BOXX.

[Tepeuncnure BaxXHENIINE XapaKTEPUCTUKH pacTBopuTenel s BOKX.

Uro Takoe renb-¢punpTpannonHas BOXX u 11 uero ona npumensiercs?

[lepeuncnure TUIBI IPUBUTHIX (a3 1711 HOHOOOMEHHBIX COPOEHTOB.

Onumure MeXaHW3Mbl pa3JielleHuss B pexuMe Xpomartorpadpuu  ruIpopoOHBIX
B3aUMO/ICVICTBUI.

Kakue TpeboBanus npenbsBistorces K annaparype BOXX s paznenenus 6enxos?

2.2.2 O6pa3iibl TECTOBBIX OUIETOB IS IPOMEKYTOYHOM OLIEHKH OCTaTOYHBIX 3HAHUN

1.PacrionoxuTe B psiji IO YBEIUUSHHIO STFOUPYIOIIEH CIIOCOOHOCTH HA THAPOKCUITUPOBAHHOM CHIIHKArele:
a) CCls; 6) Boaa; B) MeTaHOII; T) renTaH; j1) XJI0pohopM; €) H30IPOIAHOII.

A)a,B, 1,¢e,T,0;
B)r,a, na,e,B,0;
B)a, 6,8, m,¢,T;
I6,8,e 18,1,
) 06,r,e,n,B, a.

2. Beibepute copOeHT aiis oOpaimenHo-(pa3oBoro Bapuanra XKX:
A) LiChrosorb CN

B) LiChrosorb RP-8

C) LiChrospher Si 100

D) LiChrospher Si 1000

E) LiChrospher SCX



3. Kakoe 3epHeHue copbeHTa HanboJiee MpUMEHsIeMO B MUKpoaHanuTiHueckoit BOXX:
A) 3-7 MKM;

b) 3-10;

B) 7-10;

I') 10-40;

) 20-40.

4. Ot xakoro napamerpa HE 3ABUCHUT npuBeneHHas BBICOTa, SKBHAICHTHAs TeopeTnaeckoil Tapenke (IIBOTT):
A) ot popmEI 3epHa copOeHTa;

B) ot nmamerpa 3epHa copbeHTa;

B) ot nquanasoHa pacmnpeseneHns TMaMeTpOB 3epHa COpOeHTa;

I') nMHBI KOJOHKH;

J1) nnameTpa KOJIOHKH.

5. Kakoit JAuaria3soH pH SABJACTCA MMPUCMIICMbIM U1 paﬁOTLI C CHJIMKArcjaeBbIM COp6eHTOM2
A) 1-14;

b) 3-7,5;

B) 3-9;

I) 2-12;

) 4-9.

6. Kaxkoii netextop criemyer BeIOpaTh IS aHATU3a aMUHOKHUCIIOT:
A) KOHIYKTOMETD;

b) Y®-dporomerp;

B) pedpakromerp;

I') anekTpoxumuveckuii;

) bayopumerp.

7. Kaxoii mapametp BiusieT Ha 3G HEeKTHBHOCTD pas3eneHus:
A) IUMHA KOJIOHKH;

B) muametp 3epHa copOeHTa;

B) BennumHa quana3oHa pacipeneNieHus JuaMeTpa copOeHTa;
I') BsI3KOCTH PacTBOPUTEILS;

1) pasmep mpoOwI;

E) Bce BhIIIENIEpEUHCIIEHHOE;

7K) Hu4ero u3 BBIIETIEPEUHCICHHOTO.

8. Uto HE BnuseT Ha BeIMUMHY JaBJICHHUS HA BXOJIE B KOJOHKY:
A) AnvHA KOJIOHKH;

B) muametp 3epHa copOeHTa;

B) BennumHa nuanasoHa pacipeesieHus JuaMeTpa copOeHTa;
I') BsI3KOCTH pacTBOPUTEIIS;

1) pa3smep mpoOsL;

9. Kakue coenuHeHus pa3/essiioT BapHaHToM o0palieHo-(Ga3oBoi xpoMaTorpaduu:
A) ruapodoOHbie;

B) nonsapHble He3apsKEHHBIE,

B) 3apspxenHsIe;

I') ¢ 6ompmum pazbpocom Mo MoJl.Maccam;

J1) yrieBonsr,

10. Kakot#i Tim HacocoB oOecreurBacT MUHUMABHYO TYJIbCAITUIO TABICHUS ITFOCHTA?
A) nepuCTaNbTUYECKUE;

b) oaHOrOM0BBIE MOPILIHEBEIE;

B) AByXronoBbIe MOPITHEBBIC;

I') TpexronoBsie NOpIIHEBBIE;

J1) nnadparmMmeHHbIC;

E) mmpruuessre.

OreHOYHBIC MaTepHalIbl B IOJTHOM 00beMe cozepkarcs B LMS Moodle, na cienyromux Y Kax:
- https://moodle.tsu.ru/course/view.php?id=22095 (BTopoii ro, nepBbiii ceMecTp)



https://moodle.tsu.ru/course/view.php?id=22095

- https://moodle.tsu.ru/course/view.php?id=28651 (mepBbiii roj, MepBBIii CEMECTP)

2.3 Metoan4yeckune peKOMeHIalMU
2.3.1 Ilopsinok npoBeeHNs TEKYIero KOHTPOJIs

Texynmuii KOHTPOJIb OCYIIECTBIISETCS HA NMPOTSHKCHUHM TEpHoJa OO0ydeHHs 1O AWCIHUIUIMHE B
paMKax OpraHu3alMid U TMPOBEACHUS NPAKTUYECKUX 3aHATUM, CAMOCTOSITEIILHOW pPabOThI
CTyAeHTOB M oreHuBaeTcs B 100 OamioB (momagaere B HAacTpoiiku siementa Cemunap).
https://moodle.tsu.ru/mod/workshop/view.php?id=700771

2.3.2 KpnTeplm OLICHUBAHHUA 110 BUIaM OHCHOYHBIX CPEACTB

- ceMuHapckue 3ausaTus ouHo uin B CPC cucremsr LMS Moodle:
«otnmyro» (v 6ays 80-100)
«xoportoy (i 6amisr 60-79)
«yJIOBIICTBOPUTEIbHO» (in Oaibl 36-59)
«HEYIOBIIETBOPUTEILHOY (vitn O6asibl 0-35)
- TectbI:
«otnuano» (wau 6amisr 80-100)
«xopotoy (i 6ayuiel 60-79)
«yOBIETBOPUTEIbHO» (Min Oabl 36-59)
«HEYJIOBJIETBOPUTENILHOY (1t 6asuiel 0-35)
Jlnist oTydeHus: J0MycKa K MPOMEKYTOYHON aTTeCTalliu CTYACHT JOJDKEH paboTaTh Ha
CEeMUHAPCKHUX 3aHATHAX, oTpabarbiBas mponycku B LMS Moodle (npu HeoOxoaumocTH).
MuHUMaTBHO HEOOXOAMMBII ISl JIOIYCKa K dK3aMeHy Oaiut cocTaBisieT 36.

3 Ilopsinok npoBeaeHHs] U KPUTEPUH OLCHUBAHUS NPOMEKYTOYHOM aTTeCTALUM
1 [Hopsiiok mpoBeaeHMs dK3aMeHa

JK3aMeH B TIEepPBOM ceMeCcTpe TPOBOJATCS B IHCHBbMEHHOW ¢opMe 1o Ouieram.
DK3aMeHaIMOHHBIH OmiteT coctouT u3 20 Borpocos, nposepsitomux UITK-1.1, 1.2, 1.3, 2.1, 2.2.
[TponomxurensHOCTD PK3aMeHa 1,5 daca.

B HekoTOpBIX ciaydasix 3K3aMeH MOKeT ObITh NPOBEJAeH B YCTHOM BHAe, M0 Omjeram.
Kaxnapiii Omner umeer mo 2 Bompoca M K Owiery npujaraercs oaHa 3aaada. OOpasibl
HK3aMEHAIlMOHHBIX OMJIETOB U 3a]1a4 IPUBECHBI HUXKE.

[TponomxurensHOCTh 3K3aMeHa 1,5 vaca, u3 HMX | Yac Ha MOAroToBKY oTBera, 30 MUHYT Ha
YCTHBIN OTBET.

[TepBast yacTh conepKUT /Ba Bompoca, nposepsromue UMK 1.1, 1.2 u 1.3.

OtBer Ha Bompoc TmepBoi dYactu naércst B pas3BépuyToit (opme. CoaepskaHue BOMPOCOB
COOTBETCTBYET COACPKAHUIO JUCITUTUTHHBI (11.8).

Bropas wacte comepxutr 3amanue, nposepsiomee WMIIK 2.1, 2.2 u odopmieHHoe B Buje
MPAKTUYECKOT0 3aJaHUsl.

3.2 IIpuMepsbI 3K3aMeHALMOHHBIX OHJIETOB

MuHHCTEPCTBO HAYKH M BBICIICTO 06paBOBaHHH P®
TOMCKUI T'OCYJTAPCTBEHHBI YHUBEPCUTET

nucuuruinHa «BeicokorddpekTuBHas KUIKOCTHASA XpomaTorpadus B
OPraHUYECKOU XUMU )


https://moodle.tsu.ru/course/view.php?id=28651
https://moodle.tsu.ru/mod/workshop/view.php?id=700771
https://moodle.tsu.ru/mod/workshop/view.php?id=700771

JK3aMeHAUMOHHBIN OniteT Ne 1
1. Xapakrepuctuka BOXXX no cpegam pasaenenus.
2. AnmmapatypHoe opopmieHue cutoBoit BOXX.
3as. kagheopoti

MI/IHI/ICTSpCTBO HAYKU Y BBICILIETO 96pa30BaHI/I}I PO
TOMCKHWU I'OCYAAPCTBEHHBINM YHUBEPCUTET

nucuuiuinHa «BeicokoaddpekTuBHAsS KUIKOCTHASA XpomaTorpadus B
OPraHNYE€CKOU XUMUN

IK3aMeHALMOHHBIH Oujier Ne 2

1. XapakTepucThKa CUIMKAreJIeBbIX COPOSHTOB JJisi aHanuTHIecko BOXKX.

2. Tunst BOXKX mo mexanuszmam pazaenenusi. Xapakrepuctuka OD BOXX —
oOpaieHo-¢hazoras BOXX.

3as. xageopoti



3agauyun K OnJjieraMm.

A. Onummre NPUMEPHYI0 CXeMy M YCJIOBUS aHanu3a (KOJIOHKH, ammaparypa, MOJIroTOBKa
obOpasma) nnsi pasneneHuss nonunponuieHa (aHanmu3z MMP  —  MonekynsipHO-MaccoBOTO
pacnpeneneHus).

b. OnummnTe npuMepHyIo cXeMy U YCIOBUA aHau3a (KOJIOHKH, anmnaparypa, HoJAIroToBKa 00pasiia)
11t pazaenienust [TAY (MOAUMIUMKINYECKUX apOMaTUYECKUX YTIIEBOJOPOIOB).

KommiiekT OMeToB 1 3a/1a4 K HUM XpaHUTCA Ha Kadenpe, Kypupyoomeil aucuuiuimny (kadeapa
oprannueckoit xumun TT'Y).

4. OneHOYHbIE MATEPHAJIBI IJISI IPOBEPKH OCTATOYHBIX 3HAHM (cHOPMUPOBAHHOCTH
KOMIIETEHIIM )

Jlnst TmpoOBEpKM OCTaTOYHBIX 3HAHUK JKcmeproM PocoOpHam3opa peKoMEeHIyeTcs
HCITIOIB30BaTh JUIS 3TOW II€IHW TOTOBBIE TECTHI, C aBTOMATHUYECKOM OIICHKOM 3HAHWH M 3aITMCHIO
OTBETA Ha KaXXJIbIH BOIIPOC TE€CTA, TPEOYIOIIME MUHUMAJILHOTO BPEMEHH JIJIsl pEaATM3allui TAKOTO
KOHTPOJIA.

Pabotaromuii Tect chopMUpOBaH W MOXKET OBITH HCIOJB30BaH ISl TECTUPOBAHHUS W3
cucremsl IDO (LMS Moodle) o aapecy:

https://moodle.tsu.ru/mod/quiz/view.php?id=824378

5. Uudopmanus o pa3padoTyuKax
XacaHoB Bukrop Ba3ukoBuu, kaHJ. XuM. HayK, JOLEHT, Kadeapa OpraHuYECKO XuMUu
HanuoHanpHOTro HecnenoBaTesbckoro ToOMCKOro rocy 1apcTBEHHOTO YHUBEPCUTETA, IOLCHT.


https://moodle.tsu.ru/mod/quiz/view.php?id=824378

