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1. HammeHOBaHMe JUCHUIIINHBI
Quality control in chemical laboratory

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapuaTUBHYIO yacTh bioka « C.1 » oO6pa3zoBaTenbHOM MporpaMmbl IO HAMIPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuinabl Quality control in chemical laboratory y oOy4aromierocst 1omKHbBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
ITK.2 Cnioco0eH K OCYIIeCTBICHUIO TEXHOJIOTHIECKUX TIPOIIECCOB MTPU M3TOTOBIICHUN JIEKAPCTBEHHBIX
MIPErapaToB B YCIOBUSAX alTEYHBIX OpraHu3alnui
Nuaukaropsl
IIK.2.2 KoHTpoiupyeT Ka4yeCTBO U3TrOTOBJIICHHBIX JIEKAPCTBEHHBIX MPENAPATOB



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

14

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

108

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

42

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

14

CamocrosiTesibHas padoTa
(ak.4ac.)

66

®opMBbI TEeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
[TucbmMenHO€ KOHTPOJIbHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auet (14 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Quality control in chemical laboratory

Entrance test.
Test to check the necessary level of development of disciplines preceding this discipline.

Good laboratory practice. Good pharmacy practice.
The concept of GLP, its meaning. Regulatory documents providing GLP.

Concept of good laboratory practice.
The concept of good laboratory practice. The need for GLP concept.

Principles of good laboratory practice.
GLP principles (competence of personnel, premises, the laboratory equipping, conditions of substances and
materials storage, internal control over the study, registration of the final protocol, safety of an experiment data).

Regulatory documents ensuring good laboratory practice.
Regulatory documents providing GLP.

Good laboratory practice standards.
GLP standards. GLP sections: standard work procedures, section of quality assurance.

Analysis technique validation.
Analysis technique validation. Aspects of validation. Stages of analysis technique validation. Metrological
characteristics. Procedures for analysis technique validation.

Analytical methodology.
Methodological concepts of chemical analysis: method, technique, prescription, instructions, their relationship.

Validation process.
The process of analysis technique validation. Documents regulating the process of validation. Determination of
metrological characteristics.

Metrological characteristics.
Metrological characteristics and their definition.

Accuracy and precision.
The main metrological characteristics are accuracy and precision. Their definition, essence, methods of
calculation.

Linearity.
Linearity, its concept, essence, methods of determination. Coefficient of determination.

Limit of detection and limit of quantitation.
The limit of detection and the limit of quantitation. Definitions, essence, methods of determination and
calculation.

Ruggedness (robustness).
Robustness, its definition, essence. Relationship with precision.

Overview of analysis technique validation process.
General scheme of the process of analysis technique validation. Repeated measurements. Independent
assessment. Interlaboration tests. Standard samples.



Final control on "Analysis technique validation".
Written test work on the topic "Analysis technique validation".

Quality assurance of analysis results.
The quality assurance system for analytical research results. Regulatory documentation in the laboratory. Intra-
and inter-laboratory control.

Laboratory quality assurance system.
The quality assurance system for analytical work in the laboratory. A set of measures to verify the analysis
technique compliance with the necessary requirements. Written documentation on the results of analysis
technique validation, protocols of operations with samples.

Regulatory documents about quality assurance.
Regulatory documents to ensure the quality of the analysis results.

Control of calibration characteristics stability.
Control of calibration characteristics stability. Control means. The frequency of control.

Quality control of analytical results.
Quality control of the analytical results. External quality control. Internal quality control. Operational control.

Internal laboratory control.
Intra-laboratory control planning. Rules for conducting intra-laboratory control. Stages of intra-laboratory
control.

Inter-laboratory control.
Inter-laboratory control and the procedure for its conduct. Laboratories participating in inter-laboratory control.

Control charts.
Quality control cards. Schuhart control cards.

Documenting and archiving.
Laboratory documentation structure. Types of laboratory documentation. Laboratory documentation
management.

Proficiency testing.
Inter-laboratory experiments, organizations conducting them. The essence of inter-laboratory experiments, their
meaning.

Accreditation of laboratories.
Laboratory accreditation as a form of external assessment of the qualification of the laboratory. Services
conducting accreditation. The essence and forms of accreditation.

Electronic documentation of laboratories.
Electronic documentation. The electronic control system for the completeness of data, their conservation,
restoration and archiving. Electronic signatures.

Final control.



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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:
1. K. Danzer Analytical Chemistry. Theoretical and Metrological Fundamentals. Springer-Verlag Berlin
Heidelberg, 2007. Online ISBN 978-3-540-35990-6. Tekct: 2neKTpOHHBIH//

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

JlonoJIHUTEIbHAS

1. Fundamentals of analytical chemistry/Douglas A. Skoog, Donald M. West, F. James Holler, Stanley R.
Crouch.-9-e u3n..-Belmont:Brooks/Cole, Cengage Learning,2014, ISBN 978-0-495-55828-6.-958471824.-
Vkaz.:c.1-1



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

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHBIN nporiecc no guciuiuinHe Quality control in chemical laboratory npenmnosnaraer
UCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 o0ecriedeHrs1 M HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
. Presentation materials (slides on the topics of lecture and laboratory classes);

. Access in ON-line mode to the electronic library system (EBS);

. Access to the electronic information and educational environment of the university;
. An application that allows you to view and play media content PDF files;

. Microsoft Office software package (Word, Excel, Power Point);

. The program of viewing the Internet content;

. Access to the electronic information and educational environment of the university.

~N QN BN~

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHHH 10 JUCIUIUINHE PEKOMEHYETCs HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U MIPOBEICHUH 3aHATHI B peXKUME OHJIAWH MOTYT
WCTIOB30BAThCS:

cucteMa BueoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHS
TEKCTOBBIX MaTEPHAJIOB U MPE3EHTALNH, ayINO- ¥ BUJICOKOHTEHT, a TaK K€ TECTHI, IPOBEPSEMbIE 3a1aHus,
3aJJaHuA JJ11 COBMECTHOI paboThI.

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

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOIO Npouecca 1no AMCUMIINHe

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. Labs
Lab «JIaGopaTopusi KaduecTBEHHOT'O M KOJIMYECTBEHHOr0 aHanu3a. [IpakTHKyM MO KOJIMYECTBEHHOMY aHalIUu3y»
with appropriate equipment defined in Lab Passport.
4. Self-study
PSU library rooms.
[Tomemnenust Hayunoi 6uomuorexku [ITHUY mnst oGecniederHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayn. 142. O6opynoBan 3 mepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.
2. YuranbpHbli 3271 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.
3. YnTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opynoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOM KOMIIBIOTEPHBIM CETSIM.
4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Quality control in chemical laboratory

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.2

Crnoco0eH K oCylecTBJICHNI0 TEXHOJIOTNYeCKUX MPOLECCOB NP U3r0TOBJIEHUH JIEKAPCTBEHHBIX
NpenapaToB B YCJI0BUSIX allTEYHbIX OPraHu3anuii

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.2.2 Knows the concept and principles HeynoBJierBopures
KonTponupyer kauectBo | of good laboratory practice; Does not knows the concept and principles of
M3TOTOBJICHHBIX regulatory documents providing | good laboratory practice; regulatory documents
JICKapPCTBCHHBIX quality control in the chemical providing quality control in the chemical
npenaparoB laboratory; properties of laboratory; properties of chemicals and

chemicals and materials, safety
standards when working with
chemicals and materials; methods
of representing the chemical
experiments results, analytical
signals; methods of processing the
chemical experiment results;
stages of analysis technique
validation; metrological
characteristics determined by
analysis technique validation,
methods of their determination;
quality assurance procedures; the
concepts and essence of intra-
laboratory and inter-laboratory
control.

Knows how to work with
chemicals and materials in
compliance with safety
precautions; represent the
experiment results; determine the
metrological characteristics; write
a report about research.

materials, safety standards when working with
chemicals and materials; methods of
representing the chemical experiments results,
analytical signals; methods of processing the
chemical experiment results; stages of analysis
technique validation; metrological
characteristics determined by analysis technique
validation, methods of their determination;
quality assurance procedures; the concepts and
essence of intra-laboratory and inter-laboratory
control.
Does not knows how to work with chemicals
and materials in compliance with safety
precautions; represent the experiment results;
determine the metrological characteristics; write
a report about research.

YnoBaerBopuTeabH
Knows the concept and some principles of good
laboratory practice; some regulatory documents
providing quality control in the chemical
laboratory; properties of chemicals and
materials, safety standards when working with
chemicals and materials; methods of
representing the chemical experiments results,
analytical signals; does not know methods of
processing the chemical experiment results;
stages of analysis technique validation;
metrological characteristics determined by
analysis technique validation, methods of their
determination; quality assurance procedures; the
concepts and essence of intra-laboratory and




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

inter-laboratory control.
Does not knows how to work with chemicals
and materials in compliance with safety
precautions; represent the experiment results;
determine the metrological characteristics; write
a report about research.

Xopomuo
Knows the concept and principles of good
laboratory practice; regulatory documents
providing quality control in the chemical
laboratory; properties of chemicals and
materials, safety standards when working with
chemicals and materials; methods of
representing the chemical experiments results,
analytical signals; methods of processing the
chemical experiment results; stages of analysis
technique validation; some metrological
characteristics determined by analysis technique
validation, methods of their determination,;
quality assurance procedures; the concepts and
essence of intra-laboratory and inter-laboratory
control.
Knows how to work with chemicals and
materials in compliance with safety precautions;
represent the experiment results; determine the
metrological characteristics; write a report about
research with ahelp of teacher.

OT1iu4HO
Knows the concept and principles of good
laboratory practice; regulatory documents
providing quality control in the chemical
laboratory; properties of chemicals and
materials, safety standards when working with
chemicals and materials; methods of
representing the chemical experiments results,
analytical signals; methods of processing the
chemical experiment results; stages of analysis
technique validation; metrological
characteristics determined by analysis technique
validation, methods of their determination;
quality assurance procedures; the concepts and
essence of intra-laboratory and inter-laboratory
control.
Knows how to work with chemicals and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
materials in compliance with safety precautions;
represent the experiment results; determine the
metrological characteristics; write a report about
research.




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

Bujx MeponpusiTusi NpOMe:KyTOYHOM aTTecTANMH © 3a4eT

Crnioco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 110 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIEIIETCSl HA OCHOBE 0aJIOB, HAOpAHHBIX 00YYAIOIIUMCS HA KOHTPOJIbHBIX
MEpOTNPHUATHUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOTO MEPHOAA.

MaxkcumajbHOe KOIH4ecTBo 0asnos : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«oTau4Ho» - ot 81 g0 100

«xopomo» - ot 61 o 80

«YJOBJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb Entrance test. KNOW: - properties of chemical
Bxoanoe recruposanune compounds; - methods of chemical

analysis, analytical signals; - criteria for

accuracy and precision.

MK.2.2 Final control on "Analysis Know: methods of representing the
Konrponupyer xauecTso technique validation". chemical experiments results, analytical
M3TOTOBJICHHBIX JICKAPCTBCHHBIX | [InchMeHHOE KOHTPOJIBHOE | sionals; methods of processing the chemical

fperapatos MeponpusiTie experiment results; metrological

characteristics determined by analysis
technique validation; properties of
chemicals and materials, safety standards
when working with chemicals and
materials. Be able to: work with

chemicals and materials in compliance with
the safety precautions; represent the
experiment results; calculate the
metrological characteristics.

MK.2.2 Control of calibration Know: methods for determining
Konrponupyer kauecTBo characteristics stability. metrological characteristics; quality
HU3TOTOBJICHHBIX JICKAPCTBCHHBIX ITuceMeHHoe KOHTPOJIbHOE

assurance procedures. Be able to:
HperapaToBs MeponpusaTHe P

determine the metrological characteristics;

write a report on research.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.2.2 Final control. Know: concept and principles of good
Kontposnupyer kadecTso IucrMenHoe KOHTPOILHOE | |aboratory practice; regulatory documents

M3rOTOBJIEHHBIX JIEKAPCTBEHHBIX | MepONpPHUSATHE
npernapaToB

determined by analysis technique
validation; methods for determining

providing quality control in the chemical
laboratory; stages of analysis technique

validation; metrological characteristics

metrological characteristics; the concepts

and essence of intra-laboratory and
inter-laboratory control; properties of

chemical compounds, methods of safe
handling of chemicals and materials.

Cneunpuxkanusa MeponpusTHH TEKyIIero KOHTPOJIS

Entrance test.

[Ipo0mKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlUu: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTanuu: 0
[Tpoxoanoii 6amt: 0

IToxa3zaTesm oneHUBAHUS

Banabl

For the correct answers to 10 test questions (for each correct answer 1 point)
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Final control on ""Analysis technique validation".

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi a1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17

IToxa3zaTen oneHMBaHUA

Baaasl

For determining the equation of calibration dependence by the method of the smallest quarters

or calculating the uncertainty of the analysis result

For assessing the accurasy of the analysis technique

For assessing the coefficient of determination

For assessing the response factor of calibration dependence

For the presentation of the source data during the experiment

For the presentation of the calibration dependence
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Control of calibration characteristics stability.

[Ipo0mKUTETBHOCTE IPOBEACHMSI MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTenn oneHMBaHUA

Baaasl

For the presentation analytical signals

For the presentation calculation results

For the presentation initial data

For the presentation formulas for calculation

For the analysis technique presentation (proportional to the total number of analysis technique
described in the report)
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For the presentation calibration graphs indicating the devices and the conditions of the definition

For the correct presentation of numerical results

Final control.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEILHOM PadoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

For knowledge of the main phenomena and processes of the studied subject area, the lack of
actual errors
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For the depth (compliance with the studied theoretical generalizations) and the completeness
(compliance with the volume of the program) of the disclosure of the issue

10

For the ability to give an reasoned answer, draw conclusions, establish connections

For the logic and sequence of answer

For possession of terminology in the answer




