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1. HammeHOBaHMe JUCHUIIINHBI
Development and Validation of Analytical Procedures

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucuuninuHa BXOAUT B 00s3aTenbHy0 YacTh bioka « C.1 » o6pa3oBarenbHON MPOrpaMMBbI 110 HAMPaBICHUSIM
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 auciuruinasl Development and Validation of Analytical Procedures y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
ITK.1 CnocoGeH k 00eCTICUeHHIO ¥ TIPOBEICHUIO KOHTPOJIS KaueCTBa JIEKAPCTBEHHBIX CPEJICTB B YCIOBUIX
(dbapmaneBTUUECKUX OpraHu3alui
Nupukaropsl
IK.1.2 [TpoBoauT ananu3 papManeBTHUECKUX CYOCTaHITUH U JICKAPCTBEHHBIX MTPENapaToB B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU TPEOOBAHUSAMH, IPOBOJIUT OIEHKY JICKAPCTBEHHBIX CPEJICTB MO BHEITHEMY
BH]y, YIIAKOBKE, MAPKUPOBKE, BBIABIIACT (PaibcuPUIIMPOBaHHBIC U KOHTpa(haKTHBIC JIEKAPCTBEHHBIE CPEJICTBA



4.

O0beM U coepkaHue TUCHHUILINHBI

CnenmnajabHOCTh 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 12
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHH
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66
(ak.4ac.)
DopMbI TEKYLLIET0 KOHTPOJISI [TucemMeHHOE KOHTPOJIBHOE MeponpusThe (5)
DopMbI IPOMEKYTOUHOM 3auer (12 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Introduction to Validation of Analytical Procedures

Analytical Procedures and The importance of their validation
The analytical procedure refers to the way of performing the analysis. It should describe in detail the steps
necessary to perform each analytical test. This may include but is not limited to: the sample, the reference
standard and the reagents preparations, use of the apparatus, generation of the calibration curve, use of the
formulae for the calculation, etc.
The main objective of the validation is to demonstrate that the analytical method is suitable for its intended
purpose, is accurate, specific and precise over the specified range that an analyte will be analyzed. Analytical
Method Validation is to be performed for new analysis methods or for current methods when any changes are
made to the procedure, composition of the drug product and synthesis of the drugs substances.

Common types of analytical procedure that can be validated
The discussion of the validation of analytical procedures is directed to the four most common types of analytical
procedures:
- Identification tests.
- Quantitative tests for impurities' content.
- Limit tests for the control of impurities.
- Quantitative tests of the active moiety in samples of drug substance or drug product or other selected
component(s) in the drug product.

Validation Characteristics that may be evaluated during method development

The objective of the analytical procedure should be clearly understood since this will govern the validation
characteristics which need to be evaluated. Typical validation characteristics which should be considered are
listed below:
- Accuracy
- Precision

- Repeatability

- Intermediate Precision
- Specificity
- Detection Limit
- Quantitation Limit
- Linearity
- Range

Main Validation Characteristics

Specificity
Specificity, or selectivity (the ability to assess unequivocally the analyte in the presence of components which
may be expected to be present) and how
it can be determined in common analytical techiques; ways to compensate the lack of specificity.

Accuracy and Precision
The accuracy (trueness) is the closeness of agreement between the value which is accepted as a conventional
true value or reference value and the value found.
The precision is the closeness of agreement (degree of scatter) between a series of measurements obtained from
multiple sampling of the same
homogeneous sample under the prescribed conditions. Three levels of precision: repeatability, intermediate
precision and reproducibility.



Linearity and Range
The linearity of an analytical procedure is its ability (within a given range) to obtain test results which are
directly proportional to the concentration (amount) of analyte in the sample.
The range of an analytical procedure is the interval between the upper and lower concentration (amounts) of
analyte in the sample (including these concentrations) for which it has been demonstrated that the analytical
procedure has a suitable level of precision, accuracy and linearity.
The ways to determine them.

Detection and Quantification Limits
The detection limit of an individual analytical procedure (LOD) is the lowest amount of analyte in a sample
which can be detected but not necessarily quantitated as an exact value.
The quantitation limit of an individual analytical procedure (LOQ) is the lowest amount of analyte in a sample
which can be quantitatively determined with suitable precision and accuracy.
Several approaches for determining the detection limit: based on visual evaluation, based on signal-to-soise
(SNR), based on the standard deviation of the response and the slope, based on the standard deviation of the
blank, and based on the calibration curve.

Robustness
The robustness show the reliability of an analysis with respect to deliberate variations in method parameters of
different kinds: stability of analytical solutions, extraction time (if needed). Several types of parameters
important for the robustness evaluation discussed.

Examples of Analytical Procedures Development and Validation

Spectrophotometrical Determination of Acetylsalicylic acid
This example showcases the steps involved in assaying the content of acetylsalicylic acid in a pharmaceutical
substance using the UV-Vis spectrophotometric technique. It covers both the development and validation stages
of the procedure.

Fundamentals of Spectrophotometric Techniques
A brief description of the spectrophotmetrical principles and their application to analysis in pharmaceutical
industry. Beer's law and it's limits; instruments; requirements.

Development and Validation of Analytical Procedure

Determining the Suitable Conditions for UV-Vis Spectrophotometric Analysis of Acetylacetic Acid
- Spectrum Acquisition and Characterization:

- Collecting the UV-Vis spectra of acetylacetic acid under different conditions.

- Analyzing the acquired spectra to identify the optimal wavelength range for analysis.

- Assessing the spectral characteristics of acetylacetic acid.
- Calibration Conditions:

- Establishing the appropriate calibration conditions based on the spectral analysis results.

- Selecting a suitable range of concentrations for preparing the calibration solutions.

- Determining the instrumental parameters (e.g., path length, temperature) for accurate measurements.
- Calibration and Validation:

- Performing the calibration by measuring the absorbance of known concentration solutions.

- Constructing a calibration curve by plotting the measured absorbance against the corresponding
concentrations.

- Evaluating the linearity, sensitivity, and accuracy of the calibration curve.



- Validating the method using independent samples and assessing the precision and accuracy of the results
obtained.

GC Determination of Valproic Acid
This example showcases the steps involved in assaying the content of valproic acid in a pharmaceutical
substance using the GC-FID technique. It covers both the development and validation stages of the procedure.

Fundamentals of Chromatographic Techniques
A brief description of the GC/HPLC principles and their application to analysis in pharmaceutical industry.
Limits; instruments; requirements.

Development and Validation of Analytical Procedure
- Evaluation different parameters to determine optimal GC conditions that provide the desired specificity and
sensitivity for valproic acid analysis.
- Calibration Conditions Determination:
- Generation a calibration curve.
- Analyzing the calibration curve to determine the linearity, range, and limits of detection and quantitation.



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. 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

JdomosHuTebHAA:

1. K. Danzer Analytical Chemistry. Theoretical and Metrological Fundamentals. Springer-Verlag Berlin
Heidelberg, 2007. Online ISBN 978-3-540-35990-6. Tekct: aneKTpOHHBIH//
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



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 auciuiinHe Development and Validation of Analytical Procedures
MpeIoiaraeT CMoJIb30BaHUE CJIEAYIOIIEro MPOrpaMMHOT0 obecrnieueHus: 1 MHPOPMAIIMOHHBIX CIPABOYHBIX
CHCTEM:

- lecture notes and presentations;
- e-library access;
- access to PSU learning management system ("ETIS").

[Ipu ocBOeHMM MaTepuaa 1 BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoLecca M0 AUCHHILIHHE

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. Laboratory classes
Lab «JIaGopaTopusi KaduecTBEHHOT'O ¥ KOJIMYECTBEHHOTO aHanu3a. [IpakTHKyM MO KOJTMYECTBEHHOMY aHaIU3y»
with appropriate equipment defined in Lab Passport.

4. Self-study
PSU library rooms.

[Tomemenust nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C JIOCTYTIOM K JIOKaJIbHOHM M TTT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopr.2 aya. 207. O6opyaoBan 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
Development and Validation of Analytical Procedures

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

IK.1

Crnoco0eH K o0ecrie4eHUIO ¥ NPOBEACHUI0 KOHTPOJISI Ka4eCTBA JIEKAPCTBEHHBIX CPEICTB B
yCJI0BHAX (papMaleBTHYECKHX OPraHu3aiuii

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.2 Proficient in conducting analysis HeynosiierBopuren
[TpoBoauT ananus of pharmaceutical substances Exhibits a poor or no understanding of various
(bapManeBTUYECKHX using appropriate procedures. validation characteristics and their significance.
cyOcTaHIMid 1 Skilled in the development and Doesn't compute essential validation metrics
JIEKAPCTBEHHBIX validation of new procedures for | such as accuracy, precision, LOD (Limit of

IpernaparoB B
COOTBETCTBHH C
YCTaHOBIICHHBIMU
TpeOOBaHUSIMU,
IPOBOJUT OLICHKY
JIEKapCTBEHHBIX CPECTB
0 BHEIIHEMY BU]LY,
yIaKoBKe, MapKHPOBKE,
BBISIBIISIET
banscuduMpoBaHHbBIE U
KOHTpa(aKkTHbIE
JIEKapCTBEHHBIE CPENICTBA

analysis.

Detection), LQD (Limit of Quantitation), and
more, based on the provided data with errors.
YnoBaerBopuTebH

Exhibits a poor understanding of various
validation characteristics and their significance.
Computes essential validation metrics such as
accuracy, precision, LOD (Limit of Detection),
LQD (Limit of Quantitation), and more, based
on the provided data with errors, but is able to
correct them with a help of teacher.

Xopoio
Exhibits a good understanding of various
validation characteristics and their significance.
Computes essential validation metrics such as
accuracy, precision, LOD (Limit of Detection),
LQD (Limit of Quantitation), and more, based
on the provided data with minimal errors.

Otiamn4Ho
Exhibits a profound understanding of various
validation characteristics and their significance.
Accurately computes essential validation
metrics such as accuracy, precision, LOD (Limit
of Detection), LQD (Limit of Quantitation), and
more, based on the provided data.




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

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIPEIENIETCSl HA OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPONPHUATHAX, IPOBOJAUMBIX B TEUEHUE YUEOHOI 0 MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6a/1os : 100

KonBeprauusi 60a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«YJ0BJIETBOPUTEJBbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IK.1.2 Robustness Knowledge of the main validation
[IpoBoauT anam3 Incemennoe kKOHTPOJIBLHOE | characteristics (specificity, accuarcy,
(apmaneBTHUECKNX CyOCTaHIME U | MeponpHsiTHE precision, LOD/LQD) and ability to work
JICKAPpCTBCHHLIX MIPCIIapaToB B with them

COOTBETCTBUH C YCTAHOBJICHHBIMHU
TpeOOBaHUSMU, IIPOBOIUT OLIEHKY
JIEKapCTBEHHBIX CPE/ICTB 10
BHEIITHEMY BUY, YIIAKOBKE,
MapKUPOBKE, BBISBIISET
banscuduIMpoBaHHbBIE
KOHTpa(aKTHBIC JICKApCTBEHHBIC

CpeacTBa

MK.1.2 Fundamentals of Knowledge of basics of spectrophotometry
ITpoBoauT ananus Spectrophotometric

(apmanesTnueckux cyoctanimii v | Techniques

JICKapCTBCHHEIX IIPCTIAPATOB B ITucbMeHHOe KOHTPOJILHOE

COOTBETCTBHH C YCTAHOBJICHHBIMH | pepompusiTHE
TpeOOBaHUSMH, TPOBOIUT OIICHKY
JIEKapCTBEHHBIX CPEACTB IO
BHEIIIHEMY BUJY, YIIAKOBKE,
MapKHUPOBKE, BBISABIISAET
¢banbcupuIMpoBaHHBIE U
KOHTpa(aKTHbIE JICKapCTBEHHbIE
cpencTBa




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.2

[IpoBoauT ananus
(dhapMareBTHUECKIX CyOCTaHITUN 1
JIEKapCTBEHHBIX MIPENapaToB B
COOTBETCTBUH C YCTAHOBJICHHBIMU
TpeOOBaHUSMHU, IIPOBOIUT OLICHKY
JICKaPCTBCHHBIX CPEJICTB 10
BHEIITHEMY BHU]TY, YITAKOBKE,
MapKUPOBKE, BEISBIISET
danpcudurpoBaHHBIC U
KOHTpadaKTHBIE JIEKAPCTBEHHBIC
CpencTBa

Development and Validation
of Analytical Procedure
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

The ability to develop and validate an
analytical procedure

IIK.1.2

[IpoBoauT ananus
(bapMarieBTUYECKHX CyOCTaHIIMNA U
JIEKapCTBEHHBIX IIPENapaToB B
COOTBETCTBHUH C YCTAaHOBJIEHHBIMU
TpeOOBaHUSAMHU, IPOBOJIUT OLICHKY
JIEKapCTBEHHBIX CPEACTB IO
BHEIIIHEMY BUJY, YIIAaKOBKE,
MapKHPOBKE, BBISBIISIET
danpcudurpoBaHHBIC U
KOHTpa(aKTHbIE JIEKapCTBEHHBIE
cpeacTBa

Fundamentals of
Chromatographic Techniques
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knowledge of basics of chromatography

IK.1.2

[IpoBoauT ananus
(bapMareBTUYECKHX CyOCTaHIIMNA U
JIeKapCTBEHHBIX IPENapaToB B
COOTBETCTBHUH C YCTAaHOBJICHHBIMU
TpeOOBaHUSAMU, TPOBOJUT OLICHKY
JIEKapCTBEHHBIX CPEICTB IO
BHEIIIHEMY BUY, YIaKOBKE,
MapKHPOBKE, BBISBIISAET
banscuuIMpoBaHHbBIE 1
KOHTpa(aKTHBIE JICKapCTBEHHBIE
cpeacTBa

Development and Validation
of Analytical Procedure
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

The ability to develop and validate an
chromatographical analytical procedure

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Robustness

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/INTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 20

[Tpoxonnoii 6amn: 9




Iloka3aTeu oleHUBaHUS Banabl
A 10 questions quiz to test the understanding of fundamental definitions. 5
A problem on calculation linearity: Solved completely — 5 pts Partial solution — 3 pts 5
Incorrect solution — 0 pts
A problem on calculation LOQ/LOD: Solved completely — 5 pts Partial solution — 3 pts 5
Incorrect solution — 0 pts
A problem on calculation accuaracy: Solved completely — 5 pts Partial solution — 3 pts 5
Incorrect solution — 0 pts
Fundamentals of Spectrophotometric Techniques
[TpomomKUTETHHOCTD MTPOBEACHUSI MEPOTIPHUSTHS IPOMEKYTOUHON aTTeCTalluu: 2 yaca
VY coBust MPOBEACHUS MEPOTIPHSITHS: B YaChl ayAUTOPHOI padoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
[Tpoxonnoii 6amn: 7
IToxa3aTeu oneHUBAHUS Baaasl
A problem on Beer's law calculations: Solved completely — 10 Solved partly — 5 Solved 10
incorrectly — 0
A short quiz (10 questions) to test the understanding of elements of spectrophotometry. 5
Development and Validation of Analytical Procedure
[Tpo1oKUTETBHOCTD IPOBEACHHS MEPOIIPUATHS POMEKYTOUHON aTTecTaluu: 2 yaca
VY cnoBus MpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0asu1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH aTTecTanuu: 25
[Tpoxoanoii 6amn: 11
IMoka3aTe/n oneHNBaHUS Banabl
Calculated specificity: Correctly — 5 Partly correctly — 2 Incorrectly — 0 5
Wrtitten procedure with all parts required 5
Calculated LOD/LOQ: Correctly — 3 Partly correctly — 2 Incorrectly — 0 5
Calculated linearity and linear range: Correctly — 3 Partly correctly — 2 Incorrectly — 0 5
Attendance on laboratory classes 1 pt each 3
Lab journal filled with collected data 2
Fundamentals of Chromatographic Techniques
[TpomomKUTENLHOCTD IPOBEACHUS MEPOTIPUSATHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VY cnoBus MpoOBEICHHUS MEPOTIPUATHS: B 4AChl Ay ANTOPHOH PadoThI
MakcumanbHbIH 0asu1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 15
[Tpoxoxnoii 6amt: 7
IMoka3aTe/n oneHNBaHUS Banabl
A problem on Beer's law calculations: Solved completely — 10 Solved partly — 5 Solved 10
incorrectly — 0
A short (10 questions) quiz to test the understanding of elements of chromatograpy. 5




Development and Validation of Analytical Procedure

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTaluu: 25
[Tpoxoanoii 6amn: 11

Iloka3aTesin oneHUBaHUSA Basbl
Calculated LOD/LOQ: Correctly — 3 Partly correctly — 2 Incorrectly — 0 5
Wrtitten procedure with all parts required 5
Calculated linearity and linear range: Correctly — 3 Partly correctly — 2 Incorrectly — 0 5
Calculated specificity: Correctly — 5 Partly correctly — 2 Incorrectly — 0 5
Attendance on laboratory classes 1 pt each 3
Lab journal filled with collected data 2




