MuHHCTEPCTBO HAYKH U BBICLICTO o0pa3oBaHUs Poccuiickoit denepannn
HAITMOHAJIbHBIN UCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

HMHCTUTYT OUOJIOTHH, SKOJIOTHH, TTIOYBOBEACHHUSI, CEIIBCKOTO U JICCHOTO X03sICTBA
(bronornvyeckuii UHCTUTYT)

YTBEPXIEHO:

Hupekrop
1. C. BopoOneB

OHGHO‘-IHI)IC MaTepI/IaJ'IBI 10 JUCIIUITJIINHEC
OCHOBI)I XUMHUYCCKOI'0O aHaJIn3a I104YB
110 HaHpaBHeHI/IIO IIOATrOTOBKH
06.03.02 ITouBoBeaeHue

HanpasneHHOCTh (TIpO(WITh) TOATOTOBKH:
YnpasJ/ieHue 3eMeJIbHBIMH PecypcamMu

dopma 00yueHus
OuHnas

KBanudukarus
bakauasp

I'ox mpuema
2025

COI'JTACOBAHO:
PykoBogurens OII1
C. I1. Kynmxckuit

IIpencenarens YMK
A. JI. bopucenko

Tomck — 2026



1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCIUTUINHBI SBISETCS POPMUPOBAHUE CISAYIONUX KOMITETEHITHI:

OIIK-1 Cnocoben misi pemeHuss MPOPECCHOHAIBHBIX 3a7a4 HCIIOIh30BaTh OCHOBHBIC
3aKOHOMEPHOCTH B 00JacTH MaTeMaTuKH, (PU3MKH, XUMHUH, HayK o 3emie, OHOJIIOTUH U
9KOJIOTHH, TPOTHO3UPOBATH MOCIEICTBUS CBOCH MpodeccHnoHalbHOM 1eATeNbHOCTH.

OIIK-2 CnocobeH ucnonb30BaTh B MPOGECCHOHATBHON ACSITEILHOCTH TEOPETHUECKUE U
MPAKTUYECKHE OCHOBBI (PYHIaMEHTAIBHBIX AUCIUILINH IOYBOBEICHUS.

OIIK-5 CnocobeH mNpUMEHATH MeToAbl cOopa, 00padOTKH, CHUCTEeMaTH3alUH |
MPEJICTAaBICHUsS TOJIEBOM U J1abopaTOopHOU HH(pOpPMAIMU, HABBIKK PadOTHI C COBPEMEHHBIM
obopyoBanueM B ipodeCcCUOHaNBHOM chepe.

[IK-1 CnocobeH ocymiecTBIsATh MPOLEYPY KOJIOTHUYECKOro KOHTPOJI (MOHUTOPUHTA)
COCTOSIHUSI KOMIIOHEHTOB OKPY KaIOLIEH Cpeibl.

I[IK-4 Croocoben pemarh  HaydyHO-HCCIENIOBAaTENbCKHME  3a7aud B 00OJacTH
npo(ecCHOHANIBHOM  IEATENbHOCTH IOJ] PYKOBOJCTBOM CIlIELMAIMCTa 0ojiee  BBICOKOM
KBATH(DUKALIAH.

PesynbraramMu OCBOCHUSI AUCIUIUIMHBI SBIISIOTCS CIEAYIOIINE UHIUKATOPHI JOCTHXKCHUS
KOMIIETCHIINN:

NOIIK-1.2 AprymeHTUpYyeT UCIOIb30BAaHUE METOJ0B €CTECTBEHHBIX HAYK JJIsi PEIICHUS
3aja4 npodeccuoHalbHON 1eATeIbHOCTH.

NOIIK-2.2 Ananmu3upyer W OOBACHSIET B3aUMOCBSA3M MEXIY KOJMYECTBEHHBIMHU
napaMeTpaMH CBOMCTB IOYB HAa OCHOBE AKCIEPUMEHTAJIbHBIX MCCIEAOBAHUN U JAHHBIX JPYTUX
HMCTOYHHKOB.

NOIIK-5.2 CucrematuszupyeT MNOJYyYEHHYIO B TOJEBBIX U JIA0OPATOPHBIX YCIOBHSX
MH(pOpMaLIMIO, IPEJICTABIISIET PE3YIbTATHI.

NOIIK-5.3 Dkcrryatupyer o0opyaoBaHue B podecCHOHATBbHOI cdepe.

NIIK-1.2 BeimonHse€T CTaHIApTHBIE ONEpallud TPH HCIOJIB30BAHUU JIa0OPaTOPHOTO
000py/sOBaHUs, XUMHUYECKOW TOCYAbl M PEAaKTHBOB I HCCIEIOBaHUA TPoO B paMKax
HKOJIOTMYECKOTO KOHTPOJIsl (MOHUTOPUHIA) B COOTBETCTBUU C MTPaBUIIAMU UX KCILTyaTallUu.

NIIK-4.2 Hcnonp3yer ammapaTypy M OOOpYIOBaHUE Ui BBIMOJTHEHUS TOJEBBIX U
Ta00pPaTOPHBIX MCCIICTOBAHUN.

2. OneHOYHBbIE MATEPHAJIBI TEKYILEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DJeMEeHThI TEKYIIETO KOHTPOJIA:
— TCCTHI.

HUIIK-1.2

1. Bam npenoctaBnen oOpaser mouBbl. Kakue maru HeoO0X0IUMO TIPEANPUHSTD JIJIs
MOJATOTOBKHU TMOYBHI K AallbHEHIIeMy aHanu3y? BeiOepuTe mpaBUIIbHBIE OTBETHI:

A) IlpoceuBaHue 1MouBbl, yAalleHHE KOPHEH, B3BEIIMBaHNE HEO0XOUMOro o0bema.

B) IIpoMbIBaHMEe MOYBBI BOJOH, BBICYIIIMBAHHUE HA COJHIIE.

C) 3amopo3ka mouYBkI, pa3MOpPaKUBAHUE, TOBTOPHOE 3aMOPAKUBAHUE.

D) Jlo6aBneHue XUMUYECKUX PEAKTUBOB HETIOCPEICTBEHHO B MTOYBY.

HNOIIK-5.3

2. Kakum o6pa3om onpezensercss TMTpOCKONMYecKast Biiara B nouse? BriGepure
IIPABWJIBHBIN OTBET:

A) Ilyrem B3BemmBaHus oOpasiia A0 U MOocje CYIIKH.

B) Ilyrem noGaBiieHUs BOJBI M TOCIEAYIOIIET0 H3MEPEHHs 00beMa.

C) Ilyrem n3MepeHus AaBICHUS Napa HaJl IOBEPXHOCTHIO MOYBBHI.



HNOIIK-2.2, UTIK-4.2

3. Kakas meToaMka UCTIONb3yeTcs AJis ONpeiesieHus CoJiep>KaHusl KapOOHATOB B MouBe?
A) Meron I'eit-JIroccaxka.

B) Meron Illemnunra.

C) Merop lleiibnepa.

D) Meton Komapoga.

[IpaBuibHblii oTBeT: K)

HOIIK-2.2, UOIIK-5.2

4. Kakyro 3aBUCUMOCTb MOKHO HAOJII0/IaTh MEXKIY COACPIKaHUEM OPraHUudeCKOro
BEILIECTBA B MOYBE U €€ BIAroyAep>KUBAIOIICH ClIOCOOHOCTHIO?

A) Het npsimoii 3aBUCUMOCTH MEXK/ly STUMU MOKa3aTEISIMU.

B) Ob6patHas nponopiimoHaabHas 3aBUCUMOCTb: YeM MEHBIIIE OPTaHUYECKOTO BEIECTRA,
TEM HIKE BIIaroyJep>KMBaroIas CioCOOHOCTb.

C) [Ipsimast mponopliOHaIbHAs 3aBUCUMOCTE: YeM OO0JIbIIIE OPTaHMYECKOTO BEIIECTRA,
TEM BBIIIIE BIAroyJep>KUBAIOIIAsi CHOCOOHOCTb.

HOIIK-5.2, UOIIK-1.2

5. Yto BKIIIOYAET B ce0sl HHTEPIIPETAIHS PE3yIbTATOB aHAIN3a TOYBBI?

A) OLeHKy TeKyILEero COCTOSHUS TOUBBI.

B) IIporuo3upoBaHue U3MEHEHUH B [TOYBE 10/ BIUSHUEM PA3IMYHbIX (PAKTOPOB.
C) Bce BbllIenepeuncieHHoe.

Kimroun: 1. A); 2. A); 3. C); 4. C); 5. O);

Kputepuu onieHnBaHus:

Pe3ynpTaThl ONpeneNtoTCs OLEHKAMH «3aYTEHO», «HE 3aUTEHO».

- O1eHKa «3a4TEHOY» BBICTABIISAETCS, €CJIM OTBET HA BOIPOCH! JJaH B MOJIHOM 00beMe WM
yactTuuHO (70-100%), uto siBasieTcst 0azoi ais GOpMUPOBAHUS KOMIIETEHIMM, oOydaromuiics
BBINOJIHWII U 0(hOpMUIT Bce Tab0OpaTOpHbIE pabOThl COOTBETCTBEHHO TPEOOBAHUSM;

- B ocTanbHBIX ciydasix BBICTABISIETCS OLIEHKA «HE 3aUTEHO.

3. OneHoYHbIe MaTepHaJibl HTOTOBOI0 KOHTPOJIA (IPOMEXKYTOYHOI aTTecTalMu) U
KpUTEepHUH OlleHUBAHUS

IIpomexyTouHas aTrecTalysi NpoBOAUTCA B ¢opme 3auéra. 3adyeT COCTOMT U3 Tpex
BOIIPOCOB.

1. IToaroroBka MoYBkI K aHATU3Y, IPEACTaBUTEIbHOCTh OYBeHHBIX Mpo0. (MOIIK-1.2)
2. Opranu3zanus pabovero MecTa B JIabopaTopuu: oOparieHiue ¢ XUMHUYECKIMHU PEaKTHBAMH,
naboparopHoit mocynoit u obopynoanueM. (MOIIK-1.2, UOIIK-5.3, UTIK-4.2)

3. N'urpockomnuyeckas Biara, metoauka onpeaeneans. (MOIMK-2.2, UTIK-1)

4. Cytb MeToa M XOJ BBINOJHEHUS pabOThl MPH ONpPEIeNeHUH TIOTepH TMpU
npokanuBanuu. (MOIIK-2.2, UIIK-1)

5. Onpenenenue kapooHnatos B mouse meroaoM Llleiionepa. (MOIIK-2.2, UTTK-1)

6. OmpeneneHue rUApONIUTHYECKON KUCIOTHOCTH No Kammeny (cyTh MeTona, METOAMKA
paboTsl, HeoOxoauMbl € peakTuBbl). (MOIK-2.2, UITK-1)

7. Ot60p cpenneit madboparopHoit mpoos! moussl. (MOIIK-1.2)

8. IIpaBuiia TEXHUKH 0€30MaCHOCTH MPH paboTe C XUMHUUYECKUM U PEaKTUBAMHU, C

ANEeKTponpubdopamMu, MPOTUBOIIOKApHAs 0€30MaCHOCTh, IEPBast IOMOILb ITPU HECYACTHBIX
ciydasix B xumudeckoit naboparopun. (MOIIK-1.2)

9. JlabopaTtopHas mocynaa (cTekisHHas, GpapdopoBas, IiaTHHOBAs ). Moroiue cpeacTBa U
noaroToBka jadoparoproii nmocynsl. (MIK-4.2)



10. Obmree conepxanue u Gopmsl posiBieHus: kapoonatos B nouse. (MOIIK-5.2, UTIK-
1.2)

11. Buasl nouBennoi kuciorHoctu. (MOIIK-2.2)

12. Crioco6sI perynupoBanus nouBeHHor kuciotHoctr. (MOIIK-2.2, UOIIK-5.2)

13. Cnoco6s1 onpenenenus pH. [Ipurorosienue coaeBoit U1 BOAHON BBITSKKH.

14. Crenens HachimeHHocTr mouB ocHoBanusmu. (MOIIK-2.2, HOIIK-5.2)

15. Cytp MeTomuku onpezaeneHus cyMMbl oOMeHHbIX ocHoBanuii. (MOIIK-1.2, MOIIK-
5.3)

16. Meroas! Belienenus nouseHHoro pacrsopa. (MIK-4.2, UITK-1.2)

17. O yem paer mpenacraBieHUe BeauyuHa rujaponuTudecko kucinotHoctu? (MOIIK-
2.2)

18. IIpaBuna ¢puabTpoBanus u npombeiBanus ocaakos (UITK-1.2, UT1K-4.2)

19. IlpaBuna turposanus (UIIK-1.2, UT1K-4.2)

20. Kak, 3nast maccoByto 1010 (%) TUTPOCKONUYECKON BIaru U Maccy BO3AYIIHO-CYXOM
IIOYBBI, paccunuTaTh Maccy Bbl cymieHHoi noussl? (MOIIK-2.2, HOIIK-5.2)

21. IIpokanuBanue ocaakos (MITK-1.2, UT1K-4.2)

22. Onpenenenue cyMMmbl OOMeHHBIX ocHoBaHui 1o Kamnneny-I'mibkoBuny (cyTh
MeTo/1a, MeTOArKa paboThl, He00XoauMebI ¢ peaktuBsl). (UITK-1.2, UTIK-4.2)

23. OnpeneneHue coAepaHUsl OpPraHM4eckoro yriaepoaa u rymyca Mmeronom HW.B.
Tropuna (cyTh MeTOJ1a, METOAMKA paboThl, HeoOxonuMeI € peakTuBsl). (MITK-1.2, UTTIK-4.2)

24. AHanu3 U OOBSICHEHME B3aMMOCBS3M MEXAY KOJMYECTBEHHBIMHU I1apaMeTpaMu
CBOICTB MOYB HA OCHOBE JKCIEPUMEHTAIbHBI X MCCIEAOBAaHUN U JAHHBIX JHUTEPATypPHBIX
ucrounnkoB. (MOIIK-2.2)

25. [IpencraBneHue NOMyYEHHBIX pe3yabTaToB B Bue rpaduxos u tadbmun. (MOIIK-1.2,
HNOIIK-5.2)

Kputepuu oniennBanus:

Pe3ynbratel 3auera onpeensoTcs OLEHKaMU «3aUTEHOY, «HE 3aUTEHO.

OneHka «3a4TE€HO» BBICTABISIETCS OOYYarolIeMYyCs, €CId OH OTBETHUJI Ha BOIPOCH B
nosHoM oObeme win yactuuHo (70-100%), uro sBnsercs 6a3zoil ans  GopmMUpoBaHUS
KOMIIETECHIIUH.

B ocranpHBIX cydyasx BBICTaBIISETCS OIICHKA «HE 3aYTEHOM.

4. OueHounbie MaTepHaJIbI I NMPOBEPKH O0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIMIH)
HNOIIK-1.2.

1. Kakoe 3nauenue umeer pH nouBsl AJ1s OLIEHKH €€ II0J0poIns?
A) Tonbko onpeaensieT CTPYKTYpPY MOYBbI

B) Bnusier Ha 1OCTYNMHOCTh MUTATEIbHBIX BEIIECTB JJI paCTeHUN
C) He umeer 3HaueHUs 17151 arpOHOMUU

HNOIIK-2.2.

2. Kak npaBuiIbHO OpraHu3oBaTh pabodyee MECTO B XUMU4ecKoi abopaTtopun?

A) PacnonoxuTh peakTuBbl 1 000PYJOBaHUE B TPOU3BOIBHOM MOPSIKE.

B) Pazmectuth peakTuBsl B aiihaBUTHOM MOPSIKE, a 000PYI0BAaHUE — IO Pa3Mepy.

C) CoOmroaTh NOPAIOK U YUCTOTY, pacojaraTb peakTUBbI U 000pyJOBaHUE TAK, YTOOBI
OHH OBIIIH JIETKO JAOCTYIIHBI.

3. 3aueM HEOOXO0IUMO OTPEIEIATH TUTPOCKOMUYECKYIO BIary B mo4se?
A) UToOBI O1ICHUTH 00111ee KOTUIECTBO BOJIBI B ITOYBE.

B) Uto06s1 paccunTaTh ONTUMATBHYIO 103y YIOOPECHHIA.

C) UtoObI yuecTb BIUSHUE BIard HA TOYHOCTH IPYTHX aHAIU30B.



4. KakoBO OCHOBHOE Ha3HAYCHHE OTIPEICIICHUS TIOTEPH MPHU MPOKATUBAHUN?
A) OnpenenuTs coepkaHue MUHEPAJIOB B ITOYBE.

B) Onpenenuts noTepro Macchl OYBHI IPU HAaIPEBAHUU.

C) Onpenenuth ypoBeHb pH moYBEHI.

5. YTo NOKa3bIBaET CTENEHb HACHIILIEHHOCTH [TOYBbI OCHOBAaHUSIMU?

A) IIponeHTHOE conepkaHre 0OMEHHBIX KATHOHOB OTHOCHTEIBHO OOIIETO KOJIHMYECTBA
KaTHOHOOOMEHHBIX MO3ULIMH.

B) IIponenTHOE coaepkaHue BOJOPOAHBIX HOHOB OTHOCUTEIBHO OOIIEr0 KOJIUYECTBA
AQHUOHHBIX MTO3ULUH.

C) IIponieHTHOE CcolepKaHUE a30Ta OTHOCUTEIILHO OOIIET0 COAEPHKAHUSA OPraHUIECKUX
BELICCTB.

[TpaBunbueIil oTBeT: L) [IporieHTHOE conepkanre OOMEHHBIX KaTHOHOB OTHOCHTEIBHO
00I11ero KOJINYeCTBAa KATHOHOOOMEHHBIX MO3ULIUH.

HNOIIK-5.2.

6. 3aueM MPOBOASAT ONPEEICHUE TUIPOIUTUYECKON KUCIOTHOCTH ITOYBBI?
A) J1ns ouenku 6ydepHOil eMKOCTH MOYBBI.

B) Jlns pacueta 103bl U3BECTH JUIsl HEUTpaAJIU3allud KUCIIOTHI.

C) [ns onpeneneHus coep>kaHus a30Ta B OYBE.

HNOIIK-5.3.

7. Ilpu kako# TemmnepaType IpOBOJUTCS MTPOKATHUBAHUE TTOUBBI?
A) 100-150°C.

B) 500-600°C.

C) 800-900°C.

HIIK-1.2.

8. Kakoit 0cHOBHOI MPUHIIMII JIEKUT B ocHOBe MeToja [lleitbnepa mig onpenenenus
KapOoHaToB?

A) Peaxnus kapOoHaTa KaJlbLiKs ¢ KUCIOTOM.

b) Peakuust okuciieHus: OpraHMYecKMX BEIIEeCTB KUCIOPOIOM.

B) Peakuus HelTpanu3aluuy KUCIOT U ILET0YEH.

9. Kakas conpb ucronb3yercs AJis ONpeesieHus THIPOIUTHUECKON KUCIOTHOCTH?
A) Xnopupn Hatpus.

B) Xnopun xanus.

C) Xnopua KajibIus.

HIIK-4.2.

10. Kakum criocobom 00b14HO ompenaensiercs: pH mouBbI?
A) TloTeHIMOMETPUYECKHM METO/IOM.

B) Konopumerprueckum METOIOM.

C) I'paBUMETpUUECKUM METOJIOM.

11. Kakoi1 peaktus ucnonb3yercs B metoze U.B. Tropuna s onpenenenus
OpraHMYECKOro yriepoaa’?

A) Ilepoxcua Bogoposa.
B) Cepnas kucnora.
C) XpoMoBas cMech.



Kimroun: 1. B); 2. C); 3. C); 4. B); 5. A); 6. B); 7. C); 8. A); 9. A); 10. A); 11. C);

HNudopmanus o pazpadoTunkax

Mapon Tatbpsina AnekceeBHa, kadenpa mouBoBeaeHus: u sxonoruu nous b HU TI'Y,
CTapIIMii IpenojaBaresb.

I'epbep Anna AnekceeBHa, kadempa mouBoBeaeHusl W dkojoruu mous bW HU TI'Y,
ACCHUCTEHT.



