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5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Physico-chemical research methods in environmental engineering

Introduction
This section is a general introduction to analytical chemistry with respect to environmental objects.

1. Analytical Chemistry for Environmental Analysis: The Basics
Measurements and their characteristics. Basics of statistics. Analytical signal, calibration, and its characteristics.

Measurements, their Characteristics, and their Role in Environmental Studies
Measurement and its uncertainty. Operations with uncertainties.

The Basics of Statistics
The basics of statistical distributions. The normal distribution, its characteristics. Student's t-distribution, the
confidence intervals of measurements,

Analytical Methods and Their Performance
Analytical signal and its characteristics: the sensitivity, the selectivity, the limits of detection.

2. The Main Environmental Matrices: Air, Soil, Water
Sampling techniques and methods of analysis of the main environmental objects. Main species of interests
(analytes). Sample collection, conservation, and preparation for analysis.

Objects of Environmental Analysis
The main analytes of environmental objects. The main characteristics of environmental objects.

The Importance of Sampling
The relationship between the sampling and the performance of the overall analysis.

Sampling of Water
Instruments and techniques of water sampling.

Sampling of Solids
Instruments and techniques of the sampling of solids. Sample preparation operations: digesting.

Sampling of Air
Instruments and techniques in the air sampling for the analytes of different types

3. Analytical Techiques
The main principles of instrumental analysis. Spectroscopic, electrochemical, chromatographic techniques and
their analytical characteristics

Spectroscopic Techiques
Absorption and emission techniques in the atomic and molecular spectroscopy: the principles and equipment

Electrochemical Techniques
Electrochemical techniques and their specific characteristics.

Chromatographic Techniques
The main characteristics of GC and HPLC methods and their use for environmental objects



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Fundamentals of analytical chemistry/Douglas A. Skoog, Donald M. West, F. James Holler, Stanley R.
Crouch.-9-e uzn..-Belmont:Brooks/Cole, Cengage Learning,2014, ISBN 978-0-495-55828-6.-958471824.-
Vkaz.oc. -1

2. K. Danzer Analytical Chemistry. Theoretical and Metrological Fundamentals. Springer-Verlag Berlin
Heidelberg, 2007. Online ISBN 978-3-540-35990-6. TekcT: 31€KTPOHHBIN//
https://link.springer.com/book/10.1007/978-3-540-35990-6#toc https://link.springer.com/book/10.1007/978-3-
540-35990-6

3. S&#237;lvio Vaz Jr. Analytical Chemistry Applied to Emerging Pollutants. Springer, Cham, 2018. Online
ISBN 978-3-319-74403-2. Tekct snekTpoHHbIN. https://link.springer.com/book/10.1007/978-3-319-74403-2

JdomosHuTeIbHAS:

1. Danail Bonchev,Dennis H. Rouvray. Complexity in Chemistry, Biology, and Ecology. Springer
Science+Business Media, Inc. 2005. Online ISBN 978-0-387-25871-3. TeKkcT 31€KTpOHHBIH: //
https://link.springer.com/book/10.1007/b136300 https://link.springer.com/book/10.1007/b136300

2. Dietland Muller-Schwarze. Hands-On Chemical Ecology. Simple Field and Laboratory Exercises. Springer-
Verlag New York 2009. Online ISBN 978-1-4419-0378-5. TekcT 31€KTpOHHBIN: //
https://link.springer.com/book/10.1007/978-1-4419-0378-5 https://link.springer.com/book/10.1007/978-1-4419-
0378-5



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Analytical Chemistry_2.1_(H
arvey)/01%3A_Introduction_to_Analytical Chemistry An overview of analytical chemistry

https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Book%3A _Analytical Chemistry 2.1 (H
arvey)/03%3A__The_Vocabulary_of Analytical Chemistry Basic terms of analysis

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Analytical Chemistry_2.1_(H
arvey)/07%3A_Obtaining_and_Preparing_Samples for Analysis Sampling and Sample Preparation

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Analytical Chemistry_2.1_(H
arvey)/10%3A_Spectroscopic_Methods Spectroscopic Methods

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Analytical Chemistry_2.1_(H
arvey)/11%3A_Electrochemical_Methods Electrochemical Methods

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Book%3A_Analytical Chemistry_2.1_(H
arvey)/12%3A_Chromatographic_and_Electrophoretic_Methods Chromatographic Methods
10. Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTEJBHOI0 IMpOoOLecca M0 JMCHUILINHE

Oo6pazoBatenbHbIH Tporiece o auciuiuinae Physico-chemical research methods in environmental
engineering npe/mnonaraeT UCIOIb30BaHUE CIETYIOMIETO MPOTrPaMMHOT0 o0ecredeHns: 1 HH(HOPMAIIHOHHBIX
CIPaBOYHBIX CUCTEM:

1. Office productivity software suite «Apache OpenOffice».

2. Software to view and manage PDF-files «Adobe Acrobat Reader».
3. Media player software « WindowsMediaPlayer».

4. Software to view Internet content (browser) «Google Chromey.

5. Office productivity software suite «LibreOffice».

The discipline does not provide for the use of specialized software.

[Tpu ocBOeHMM MaTepHala U BHITIOJIHEHHS 3aJaHHUH MO JUCIUIUINHE PEKOMEHYETCs HCTIOJIb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

IIpu opranuzanuy AMCTAaHIMOHHOM pa0OThI U TPOBEIECHUH 3aHATHI B pEXKUME OHJIAH MOTYT
HCIOJIb30BAThC:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayINO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJI1 COBMECTHOH paboTBhI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHILINHE

1. Lecture classes



A classroom with presentation equipment (projector, notebook/PC) with appropriate software installed and
whiteboard/blackboard.

2. Seminars
A classroom with presentation equipment (projector, notebook/PC) with appropriate software installed and
whiteboard/blackboard.

3. Self-study
PSU library rooms.

[Tomemenus HayuHoii 6ubnuoreku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YnTaneHbli 3aJ1 TyMaHUTApPHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILICHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CnpaBouno-mipaBoBas cuctema «Koncynprantllnroc»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Physico-chemical research methods in environmental engineering

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.6

Cnoco0eH ocylecTBJIATH NPO(PeCcCHOHAIBHYIO 1eATEJIbHOCTh B COOTBETCTBUU C HOPMATHBHBIMU
NPaBOBbIMH aKTaMH B cdepe IKOJI0TUM, IPUPOAONOIb30BAHUA U OXPaHbI IPUPO/IbI, HOPMaMHU
npodeccuoHAIBHON I TUKH

Komnerenmuus Inanupyembie pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK.6.2 KNOWS the basic norms of HeynoBiieTBopuren
Ocy1ecTBiusier professional ethics in the field of | Does not know the basic norms of professional

JIESITEILHOCTH B cpepe
9KOJIOTHH,
TIPUPOIOTIONB30BAHUS U
OXpaHBbI TIPUPOIBI B
COOTBETCTBHH C HOPMaMH
npodeCCHOHAIBHON
3THUKHN

ecology and environmental
management.

IS ABLE to use knowledge of
ethical standards when assessing
the consequences of your
professional activities.

HAS SKILLS to conduct
activities in the field of ecology
and nature conservation in
accordance with the standards of
professional ethics.

ethics in the field of ecology and environmental
management. Does not know how to use
knowledge of ethical standards when assessing
the consequences of his professional activities.
Does not have the skills to conduct activities in
the field of ecology and nature conservation in
accordance with the standards of professional
ethics.
Y10BJ1€TBOPUTEIbH

Knows some standards of professional ethics in
the field of ecology and environmental
management. Knows how to use knowledge of
ethical standards when assessing the
consequences of his professional activities, but
makes mistakes. Unsure of the skills of
conducting activities in the field of ecology and
nature conservation in accordance with the
standards of professional ethics.

Xopoio
Knows the basic norms of professional ethics in
the field of ecology and environmental
management. Able to use knowledge of ethical
standards when assessing the consequences of
his professional activities, but allows
inaccuracies. Possesses the skills to conduct
activities in the field of ecology and nature
conservation in accordance with the standards of
professional ethics.

OTtiam4yHo
Knows the basic norms of professional ethics in
the field of ecology and environmental
management. Able to use knowledge of ethical
standards when assessing the consequences of




Komnerenuus Iinanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHAUKATOP) o0yueHust o0y4eHust
OtiamnuyHo
his professional activities. Confident in the
skills of conducting activities in the field of
ecology and nature conservation in
K.1

Cnoco0eH oCyIecTBJSITh BHIMOJTHEHHE IKCIEPUMEHTOB 1 0(popMiIeHHE Pe3yaIbTATOB
ucciae10BaHuI U pa3padoToK

Komnerenmnus I[nanupyembie pe3yJibTaThI Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0yueHust o0y4eHust
IIK.1.2 KNOWS the methods of sampling HeynosiierBopuren
Hcnonb3yeT B in environmental analysis in field | Shows lack of knowledge of the methods of
npodeCCHOHAIBHON research. IS ABLE to perform sampling in environmental analysis in field
JeSITEIbHOCTH sampling for collecting the research. Is not able to perform sampling for

SKCIICPUMCHTAJIBHBIC U
IIOJIEBBIC METO/IbI
HAay4YHOT'O UCCJICIOBAHUA

samples in field research

collecting the samples in field research even
with the help of a teacher. Makes huge errors
that are not able to correct
Y10BJ1€TBOPUTEbH

Shows some fragmental knowledge of the
methods of sampling in environmental analysis
in field research. Is able to perform sampling for
collecting the samples in field research with the
help of a teacher. Makes some errors that are
able to correct with a teacher.

Xopouo
Shows knowledge of the methods of sampling in
environmental analysis in field research. Is able
to perform sampling for collecting the samples
in field research with the small help of a teacher

OT1iu4HO
Shows excellent knowledge of the methods of
sampling in environmental analysis in field
research. s able to perform sampling for
collecting the samples in field research

IK.1.1

IlocTanoBKa,
IJIaHUPOBAHUC U
PCIICHUC HAYYHO-
HCCICA0BATCIBCKUX
3a/1a4 10 3aKpeIIeHHOM
TeMaTUKE

KNOWS the main instrumental
methods of environmental
analysis. IS ABLE to plan the
experiment and to interpret its
results

HeynoBiaerBopuren
Does not know the main instrumental methods
of environmental analysis. Is not able to plan the
experiment and to interpret its results
YnoBaerBopuTeabH
Has pieces of knowledge of the main
instrumental methods of environmental analysis.
Is not able to plan the experiment and to
interpret its results, to solve typical problems
without the help of a teacher.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
Has good knowledge of the main instrumental
methods of environmental analysis. Is able to
plan the experiment and to interpret its results,
solves typical problems with the small help of a
teacher.

OtiamnuyHo
Has excellent knowledge of the main
instrumental methods of environmental analysis.
Is able to plan the experiment and to interpret its
results, solves typical problems without any help
of a teacher.

MK.1.3

AHanu3upyer,
UHTEPIIPETHPYET,
000011a€eT MoTyYeHHbIE
Hay4YHbIC IaHHBIC,
NPEJICTaBIISIET B BUJIE
OTYETOB, 0030DOB,
HaYYHBIX paboT

IS ABLE to interpret the results of|
the analysis and to write an
analysis report.

HeynosierBopureJ
Cannot represent a report or interpret the results
of the analysis. Makes huge errors in
calculations and plots, can not correct them even
with help from a teacher.
Y10BJ1€TBOPUTEIbH
Represents a report, containing the interpreted
results of the analysis with errors and typos.
Most errors in calculations and plots can be
corrected only with help from a teacher.
Xopouo
Represents a report, containing the interpreted
results of the analysis. Almost all calculations
and plots are correct or can be corrected by the
student with a little help from a teacher.
OT1iu4HO
Represents a well-written report, containing the
interpreted results of the analysis. All
calculations and plots are correct.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMeKYTOYHOM aTTeCTANMH © 3a4eT

Crioco0 npoBeeHnst MepoONPHUATHS POMEKYTOYHOM aTrTecTanuy : OleHKa 110 JUCLUIUIMHE B paMKax
POMEKYTOUHON aTTEeCTAallUU OIPEIeIAeTCsl HA OCHOBE 0aJI0B, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTPHUATUSAX, TPOBOJIUMBIX B TEUEHUE YUEOHOTO MEPHOAA.

MaxkcumajibHOe Kou4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMETKH

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBbHO» - OT 43 10 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb Introduction Knowledge of the basics of chemistry.
BxomHoe TeCTHPOBaHHE
I1K.1.3 1. Analytical Chemistry for | Basic knowledge of statistical operations

AHanusupyer, MHTEpIPETUpYeT, | Environmental Analysis: The | with measurements. Basic knowledge of

06obLuaet nojyueHHble HayuHble | Basics professional ethics in the field of ecology

AAHHBIC, IPEACTABIIACT B BUIC 3amumaemoe KOHTPOJILHOE| and environmental management. KNOWS
0TYEeTOB, 0030pOB, HAYYHBIX PAOOT | MeponpusiTHE . o
OIK.6.2 methods of instrumental analysis in
OCYILECTBISET AeSTENbHOCTD B environmental expertise IS ABLE to
cdepe IKOJIOTHH, identify typical problems of instrumental
MIPUPOIOTIONB30BAHUS M OXPAHBI analysis in environmental expertise

npupoabl B COOTBECTCTBUU C
HOpMaMu PO eCCUOHATHEHON

TUKH
I1K.1.2 2. The Main Environmental | Knowledge of the main sampling
Hcnons3yer B npodeccuoHanbHoM | Matrices: Air, Soil, Water operations with respect to the object to
ACATCIILHOCTH 3amuimaemMoe KOHTPOJIbHOe analyze.

SKCIICPUMEHTAIIBHBIC U TIOJIEBBIC | MeponpHsTHE
METObl HAYYHOT'O UCCIICIOBAHUS

K.1.1 3. Analytical Techiques Knowledge of the basics of instrumental
[TocTaHoBKa, MIIAHUPOBAHUC U HTOrosoe KOHTPOJIBLHOE techniques.
pelieHre HayqHoO- MeponpusiTue

HCCIIEA0BATENbCKUX 3a4a4 110
3aKpEIJICHHOW TeMaTHUKe

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Introduction



[TpoaomKUTENEHOCTD TPOBEICHUS MEPONPUATHS TPOMEKYTOUHOM aTTecTaluu: .25 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

Problem on the calculations with molarity (4 pts to pass): - 5 pts for using the correct molar
mass; - 5 pts for using the correct formula for calculation the molarity; - Up to 3 pts penalty for

each arithmetic error

10

Problem on the calculations of pH of the strong acid/base (5 pts to pass): - 5 pts for the correct
formula with the correct concentration of H+/OH-; - 5 pts for the correct calculation; - Upto 3

pts penalty for each arithmetic error

10

Problem on the calculations with stoichiometry/excess (4 pts to pass): - 5 pts for the correct

equation of chemical reaction; - 5 pts for the correct calculation of the excess; - Up to 3 pts

penalty for each arithmetic error

10

1. Analytical Chemistry for Environmental Analysis: The Basics

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHbIi 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarTen oeHUBAHUA

Bajaabl

Problem on the confidence interval calculation: Correct calculation of average: 3 Correct

calculation of standard deviation: 3 Using the correct value of t: 3 Correct rounding off: 1

10

Problem on significance testing: Correct calculation of averages: 2 Correct calculation of
variances: 2 Correct calculation of F_exp (t_exp): 2 Using the correct values of F: 2 A correct

interpretation of the test: 2

10

Problem on outliers in data: Correct calculation of the gap: 1 Correct calculation of the
margin(s): 1 Correct calculation of the Q exp: 1 Using the correct Q value: 1 A correct

interpretation of the Q-test: 2

Problem on significant figures: Correct underlining the significant figures of each operand: 1

Correct aligning of the summands: 2 Correct the final rounding off: 1

2. The Main Environmental Matrices: Air, Soil, Water

[Ipon0mKUTENBHOCTD TPOBEACHMSI MEPOIIPUATHUS TPOMEKYTOUHOM aTTECTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI

MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarenn oeHNBAHUA

Bajaabl

Test (quiz, 5 questions) on the basic operations of sample preparation. 3 points to pass

Test (quiz, 5 questions) on the sampling plan. 2 points to pass




Test (quiz, 5 questions) on the soil preparation. 2 points to pass

Test (quiz, 5 questions) on the air sampling. 2 points to pass

Test (quiz, 5 questions) on the water sampling. 2 points to pass

Test (quiz, 5 questions) on the terminology of sampling. 2 points to pass

DN | | D

3. Analytical Techiques

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amr: 17

IToxa3zarTen oeHUBAHUA

Bajaabl

Test (quiz, 10 questions) on the fundamentals of spectroscopical methods. 4 correct answers to
pass

10

Written problem on basic calculations. 5 points to pass

10

Test (quiz, 10 questions) on the fundamentals of chromatographic methods. 4 correct answers to
pass

10

Test (quiz, 10 questions) on the fundamentals of electrochemical methods. 4 correct answers to
pass

10




