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1. HammeHOBaHMe JUCHUIIINHBI
Physico-chemical research methods in environmental engineering

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuruinasl Physico-chemical research methods in environmental engineering
y 00y4aromierocs JI0JDKHBI ObITh CHOPMUPOBAHEI CIIEAYIONINE KOMITIETCHIIUH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

OIIK.7 nmeTh 6a30BbIC 3HAHMS O TEOPETUUECKUX OCHOBAX OOIIEH SKOJIOTUH, IKOJIOTHH YEJIOBEKa,
COLIMAJIBHOM JKOJIOTUHU, OXPaHbl OKPYKAIOLIEN U IPUPOJIHON CPEbl, IPUPOAOIIOIb30BaHUS, SKOHOMUKHU
MIPUPO/IONOIIB30BaHUS, SKOJOTHYECKOT0 MEHEPKMEHTA U ayUTa, IPABOBBIX OCHOBAX MPUPOIONOIb30BAHUS U
OXpPaHbI OKPY>KaloIEeH cpeibl

IIK.7 BnaseTs MeTOAaMU SKOJIOTMYECKOTO ayIUTa, YKOJIOTHYECKON SKCIIEPTU3bI



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 10
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

3auet (10 Tpumectp)

aTrecralnumn




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. Pertti Hari, Kari Heli&#246;vaara, Liisa Kulmala. Physical and Physiological Forest Ecology. Springer
Science+Business Media Dordrecht 2013. Online ISBN978-94-007-5603-8. TekcT 3J1eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-94-007-5603-8 https://link.springer.com/book/10.1007/978-94-007-
5603-8

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

JdonojHuTEILHAN:

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. TekcT 21eKTpOHHBIH: //
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 31eKTpOHHBIN: //
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:
1.0¢ucHsIi maket npunoxenuii «Apache OpenOffice».
2.IIpunoxxeHue No3BOJISIOIIEE IPOCMATPUBATh U BOCIIPOM3BOANUTE MeauakoHTeHT PDF-daiinos «Adobe
Acrobat Reader DC».
3.IIporpaMmsl, TeMOHCTpAIMH BHIEO MAaTEPHAIIOB (TIPOUTPHIBATEND).
4.IlporpamMmma mpocMOTpa HHTEepHET KoHTeHTa (Opay3ep) «Google Chromey.
5.0¢ucHsiil maket npuinoxeHuit «LibreOffice».

I[I/ICIII/IHJ'II/IHa HC IpCAyCMaTprUBaCT UCIIOJIB30BAHUC CIICHNAJIBHOI'O ITPOrpaMMHOTO oOecreycHus.

[Tpu ocBOeHMM MaTepHalia U BHIIOJIHEHHS 3aJaHHH M0 JUCUUIUIMHE PEKOMEHIYETCsl HCIIOJIb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B peXKUME OHJIAH MOTYT
HCIOJIb30BAThCA:

cucTteMa BHUeoKOoH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAIINH, ayINO- ¥ BHJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPsEMbIE 3a/IaHus,
3aJ]aHus JJ1 COBMECTHOH paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBLHOI0 NpoLecca 10 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.

[Momemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHBIN 3271 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaATbHBIMH
KOMITBIOTEPaMH € JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMITBIOTEPOM C
JIOCTYTOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHANTbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTephl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynprantllnrocy



®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.7

HMeTh 0a30Bble 3HAHUS 0 TEOPETHYECKUX OCHOBAX 001eil IKOJIOTMH, IKOJIOTUH YeJIOBEKA,
COLMAJILHOM IKOJIOTHH, OXPAHbI OKPY Kalolleill U NPUPOIHOM Cpeabl, MPUPOAOINO0JIb30BAHUS,
IKOHOMMKH NPHUPOAONOJIH30BAHNS, IKOJIOTHYECKOT0 MEHEI:KMEHTA U ayJUTa, IPABOBbIX 0CHOBAX

MPHUPOIONOJIH30BAHUSI H 0XPAHBI OKPYKAIOIIEH cpebl

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yueHust o0yueHust
OIIK.7 KNOWS the fundamentals of HeynosiierBopuren

HMETh 0a30BBIC 3HAHUS O
TEOPETHUYECKUX OCHOBAX
00IIeH DKOIOTHH,
JKOJIOTUH YEJIOBEKa,
COLIMAJIbHOM AKOJIOTHH,
OXpaHbl OKPYKAOLIEH U
MIPUPOJHOMN Cpe/ibl,
MPUPOJONOIB30BaAHUS,
SKOHOMUKH
MPUPOAOTIOIH30BAHMS,
SKOJIOTHYECKOTO
MEHEI)KMEHTA U ayJuTa,
MPaBOBBIX OCHOBAX
MIPUPOIOTIONB30BAHUS U
OXpaHbl OKPYKArOLIEN
cpeasl

environmental management and
expertise

IS ABLE to use the knowledge to
choose an appropriate method of
analysis in environmental
expertise

HAS SKILLS in solving typical
problems in analysis

Shows unsatisfacory knowledge of theoretical
principles of analytical methods in
environmental engineering
Y10BJ1€TBOPUTEJbH

Shows passable knowledge of theoretical
principles of analytical methods in
environmental engineering

Xopomuo
Shows solid knowledge of theoretical principles
of analytical methods in environmental
engineering

OTtim4yHoO
Shows impeccable knowledge of theoretical
principles of analytical methods in
environmental engineering

IIK.7

BJAACTh METOAAMH IKOJIOIrHIECCKOro ayamra, IKOJIOTHYEeCKOM IKCIIEPTHU3LI

Komnerenuus IInanupyemble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(uHaHMKaTOP) o0y4eHHUs o0y4eHus
MK.7 KNOWS methods of instrumental HeynosiierBopuren

BJIAJICTh METOJAMHU
9KOJIOTMYECKOTO ay/IUTa,
DKOJIOTHUECKOM
JKCHEPTU3BI

analysis in environmental
expertise

IS ABLE to identify typical
problems of instrumental analysis
in environmental expertise

HAS SKILLS in solving typical
problems of instrumental methods
of environmental expertise

Shows lots of blanks in skills in using the
methods of environmental audit and
environmental expertise. Cannot solve practical
problems without errors.

YnoBaerBopurTeabH
Shows not very solid skills in using the methods
of environmental audit and environmental
expertise. Cannot solve practical problems
without errors, but is able to correct them.

Xopoio

Shows good skills in using the methods of




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
environmental audit and environmental
expertise. Solves practical problems good or
with insufficient errors.

OT1an4yHO
Shows impeccable skills in using the methods of
environmental audit and environmental
expertise. Solves practical problems flawlessly.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. bazoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH © 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCIUIUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIPEIENIETCSl Ha OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHAX, IPOBOJUMBIX B TEUEHUE YUEOHOI 0 MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6a/wios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«YyJ0BJIETBOPUTEJbHO» - 0T 43 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaiia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHol KOHTPOJIb Introduction Knowledge of the basics of chemistry
BxoaHoe TeCTHPOBaHHE
IIK.7 1. Analytical Chemistry for | Basic knowledge of statistical operations
BIIaJICTh METOaMU Environmental Analysis: The | with measurements
HKOJIOTUYECKOT0 aynTa, Basics
HKOJIOTHUECKOH IKCIIEPTH3BI 3ammiaemMoe KOHTPOJIbHOE
MeponpusiTue
OIIK.7 2. The Main Environmental | Knowledge of the main sampling
MMETh 0a30BbIE 3HAHUS O Matrices: Air, Soil, Water operations with respect to the object to
TEOPETHYCCKUX OCHOBaX OOIICH | 3amumaemMoe KOHTPoIbHOe analyze
9KOJIOTHH, 5KOJOTHUH YCIIOBCKA, MeponpusaTne
COIIMAJIEHON IKOJIOTHH, OXPaHBbI
OKPY Karolle! U IPUPOJHOU
Cpeabl, IPUPOIOIIOIB30BAHMS,
HKOHOMMKH ITPUPOIOTIONIb30BAHMS,
HKOJIOTHUECKOT0 MEHEKMEHTA U
ayJuTa, IpaBOBbIX OCHOBAaX
IPUPOOIOIb30BAHNS U OXPaHbI
OKPYXaIOIIEH Cpeabl




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.7 3. Analytical Techiques Knowledge of the basics of instrumental
YMETh 0a30BbIE 3HAHUS O HToroBoe KOHTPOJIbHOE techniques
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OKpY>Karolleu Cpeibl

Crneunpurkanusa MeponpusTHI TEKyLIEro KOHTPOJISA
Introduction

[TpoaomKUTEeT HOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuManbHbIN 0asl1, BEICTABISIEMBII 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu:
[TpoxoxHoii 6amt: 0

IToxa3zaTen oneHUBAHUS

Banabl

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; - Up to 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

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B 4aChl AyAUTOPHOM padoThI

MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3zarTenn oneHMBaHUA

Baaasl

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

10




interpretation of the test: 2

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

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarenn oeHUBAHUA

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
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3. Analytical Techiques

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAyINTOPHOH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarenn oeHNBAHUA

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




