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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvaa 51.0.14 AHanuTHuecKas XMMUSI OTHOCUTCS K 00s13aTe/TbHOM YacTH 00pa3oBaTe/TbHON
MPOrpamMMBbl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-10: Cnocoben | OITK-10.1: cocmaensiem u OIIK-10.1: Omuem no
NOHUMamb NPUHYUNbL | nagHupyem peweHue Knows how to create and 1abopamopHbIM DK3AMEH:
pabomb: CMaHAapmHbIx plan solutions pabomam KOHMDOABHBIE
COBPEeMEeHHbIX p
npogeccuoHanbHbIX 3a0au to standard Onpoc
UH(POPMAYUOHHBIX ) 60npochbl
OIIK-10.2: ucnons3yem professional tasks

mexHosnoeull u

UCNno/Mb308amb UX O/151 UHCI)OPMGUUOHHHC,

bubauoepaguueckue pecypcnl, OIK-10.2:

peweHus 3a0au MeOUKOo-6U002UUeCKYI0 . .
Knows infomation

npogeccuoHanbHoOll | mepmuHonoauio,
dessmeabHOCMU UHpOpMayUoHHO-

KOMMYHUKAYUOHHble

and bibliographic resources,
medical and biological

terminology,
mexHono2uU

OIIK-10.3: 3Haem u

ydumblieaem OCHOBHble

information
and communication

technologies
mpebogaHus

uHpopmayuoHHoll

6e3onacHocmu OIIK-10.3:
Has knowledge and

takes into account the basic
requirements of information

security

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OyHas
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM 4HCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 28
- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIe PaGoThI) 28




- KCP 2

caMocTosTe/IbHasA padoTa 14

IIpomexyTo4yHas arrecTanysa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

axkademuuecKux udcos U 8uobl yuebHbIX 3aHamutl)

HanmeHOBaHMe pa3/ernoB U TeM JUCLATUIMHBI Bcero B TOM UHCJIe
(wacer) KonTakTHast pabora (pabota Bo
B3aUMO/IeICTBUU C TIperio/jaBaTesiem),
Yackl U3 HUX
3aHITHS CamocrosiTesbHas
CeMHUHApPCKOro pabora
3aHaTus THTIA obyuatowerocs,
JIeKLIMOHHOTO | (rpaKTHueckue | Bcero Hacel
THIa 3aHATHsA/abopa
TOpPHBIE
paboThI), uackl

o} o) 0 o) 0

¢ ¢ ¢ ¢ ¢

o 0 0 0 0
The subject, goals and objectives of analytical chemistry. Classification of 3 1 1 ) 1
analytical methods. Characteristics of analytical reactions and reagents
The state of the substance in solution. Ionic equilibria 4.5 2 2 4 0.5
The equilibrium solution is a precipitate of a poorly soluble electrolyte 4.5 2 2 4 0.5
Oxidation-reduction reactions in analytical chemistry 4.5 2 2 4 0.5
Acid-base equilibrium. Theories of acids and bass 4.5 2 2 4 0.5
Complex compounds in analytical chemistry 5 2 2 4 1
Quantitative analysis. Basic principles and classification of quantitative
analysis methods. Sampling and preparation of samples for analysis. 5 2 2 4 1
Gravimetry.
Titrimetric analysis. Classification of methods, requirements for reactions
used in titrimetry. Redox, acid-base, and complexometric titration. Titration 5 2 2 4 1
ErTors.
Separation and concentration methods in analytical chemistry. 5 2 2 4 1
Presentation of chemical analysis results. Fundamentals of chemical
metrology. Classification of measurement errors. Evaluation of the 5 ” ) 4 1
convergence of the results. The correctness of the analysis and the elimination
of systematic errors. The concept of standard samples.
Classification of physical and physico-chemical (instrumental) methods of
analysis. The main characteristics of the methods and the requirements for 5 2 2 4 1
them.
Methods of molecular spectral analysis. IR spectrum analysis.
Spectrophotometry and photocolorimetry in the visible region of the 5 2 2 4 1
spectrum.
Elemental spectral analysis. Atomic emission spectral analysis. Atomic 3 1 1 ) 1
absorption method.
Electrochemical methods of analysis. General characteristics and 5 ” ) 4 1
classification of electrochemical methods. Potentiometry. Conductometry.
Chromatographic methods. Principles of the chromatography method. 3 1 1 2 1




Qualitative and quantitative chromatographic analysis.

Analysis of industrial, natural and biological objects. 3 1 1 2 1
ATTectarust 36

KCP 2 2

Wrtoro 108 28 28 58 14

Contents of sections and topics of the discipline

Bsegenue
[IpenmerT, Lenu ¥ 3afiaul aHaIUTUUYECKONW XUMUHW. Knaccudukaiys aHaIMTUUeCKUX MeTOJ0B. XapaKTepUCTHKa
aHaJIUTUUECKUX Peakluil U peareHToB.

Introduction
Subject, aims and goals of analytical chemistry. Analytical methods' classification. Characterisation of
analytical reactions and reagents.

CocTosiHYe BelllecTBa B pacTBope. MlIoHHbIe paBHOBeCHSI.
State of substances in solution. Ionic equilibria.

PaBHOBecHsi paCcTBOP-0CaZl0K MaJIopaCTBOPUMOT'O 3JIEKTPOJIUTA.
Equilibria in the system "solution - weakly soluble electrolyte"

KucnoTHO-0CHOBHBIE paBHOBeCHs. TeopruH KUCJIOT ¥ OCHOBaHHH.
Acid-base equilibria. Theories of acids and bases.

KowmrisiekcHble coefiiHeHNsI B aHATUTHUECKOW XUMUU.
Complex compounds in analytical chemistry.

KonuecTBeHHbIN aHany3. OCHOBHbIe TIPUHLUITBI U KacCU(UKaLMs METO/[0B KOJIMUeCTBEHHOT0 aHasI13a.
Ot6op 1 noaroToBKa 1pob K aHamm3y. ['paBumeTpusi.

Quantitative analysis. General principles and method classification. Sample collection and preparation for
analysis.

TurpumeTpuueckuii aHamus. Knaccrudukaryst MeTojoB, TpebGoBaHMs K peakLiysiM, IIPUMeHsieMbIM B
TUTpUMeTprU. OKHUC/INTeTbHO-BOCCTaHOBUTE/IBHOE, KHUCIOTHO-OCHOBHOE 1 KOMILIEKCOHOMETPHUYeCKoe
TUTpOBaHUe. [10TpelHOCTA TUTPOBAHUSI.

Titrimetry. Method classification, titrimetric reactions' requirements. RedOx, acid-base and complexonometric
titration. Errors in titration.

MeTogpl pa3ziesieHyst ¥ KOHLIEHTPUPOBAHKS B aHA/TUTHUECKON XUMHUH,
Separation and concentration techniques in analytical chemistry.

IpeacraBneHue pe3ynbTaTOB XUMUUECKOTO aHanr3a. OCHOBBI XUMUUeckoi MeTposoruu. Knaccudukanys
norpenHocTe uaMepeHuid. OlleHKa CXOAUMOCTH pe3y/bTaToB. [1paBUIbHOCTL aHaM3a U yCTpaHeH!e
CHCTeMaTHYeCKHX MorpenrHocTeid. IToHATHe 0 CTaHJAPTHBIX 00pas3Iiax.

Presentation of results of chemical analysis. Basics of chemial methrology. Measurement error classification.
Evaluation of results reproducibility. Correctness of analysis and elimination of systematic errors. Standard
samples.



Knaccudukarms pusnueckux v GU3NKO-XUMUUECKUX (MHCTPYMeHTabHbBIX) MeTOI0B aHam3a. OCHOBHBIE
XapaKTepUCTUKU METOZIOB U TPeOOBaHUs, TIPe/IbsIB/IsieMble K HHM.

Classification of physical and physico-chemical (instrumental) analysis methods. General characterisation of
methods and their requirements.

MeTo/ib1 MOJIEKY/ISIPHOTO CIieKTpanbHOro aHaau3a. AHamus o UK crnekrpam. CriekTpodoToMeTpus U
(hoToKONMOpPHUMETPHS B BUAMMOM 00/1aCTH CIIeKTpa.

Methods of molecular spectral analysis. IR-spectra analysis. Spectrophotometry and photocolorimetry in visible
spectral range.

OrneMeHTHBIM CTeKTpabHbIN aHanu3. ATOMHO-3MUCCUOHHBIN CTIeKTpasbHbIN aHaau3. ATOMHO—
abCOpOIMOHHBINA METO/I,
Elemental spectral analysis. Atomic-emission spectral analysis. Atomic-absorbance method.

D/eKTPOXUMHUECKHEe MeTO b aHa/m3a. OOIIas XapaKTepUCTUKA U KJIaCCUDUKALHS 3IEKTPOXUMUUYECKUX
MeToz0B. IToTeniomeTtpusi. Konaykromerpusi.

Electrochemical methods of analysis. General characterisation and classification of electrochemical methods.
Potentiometry. Conductometry.

Xpomatorpaduueckre MeTo/bl. [IpuHIUIIEI MeToAa xpomaTtorpadun. KauecTBeHHbINM U KOTMYeCTBeHHBIM
XpoMaTorpauuecKuii aHasms.
Chromatography. Principles of chromatography. Quantitative and qualitative chromatographical analysis.

AHanm3 MpOMBIIIIEHHBIX, TPUPOAHBIX U OMOTOTUUECKUX 00BEKTOB.
Industrial, natural and biological objects'analysis.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJarOIUXCA

CamocrosTenbHasi paboTa 00ydaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIlero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

[MPAKTUKYM I10 KAYUECTBEHHOMY 1 KOJIMYECTBEHHOMY AHAJIVN3Y. ABTOpSI:
Kynemosa H.B., A6paxees P.B., Huripyk O.B., Enunamesa E.B., KmuneimoBa K.A.: Yue6Ho-
MeTouueckoe ocobue. — Hiwkunii HoBropos: Hrokeropozckuii rocynusepcuret, 2022, — 58 c.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency OITK-10:

The report on the laboratory experiment must contain the following:
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Literature review.

Reference list compiled in accordance with GOST 7.32.

List of equipment and materials necessary for the experiment.

A log of the experiment results.

A representation of experiment results as tables or plots.

Calculations of the components concentrations based on experimental data.
Statistical analysis of the results.

Assessment criteria (assessment tool — Report on laboratory works)

Grade

Assessment criteria

The following criteria for submitting the report were met: 1. The degree of compliance of the
completed assignment with the set requirements; 2. Structuring and commenting on laboratory work;

ass .
P 3. Uniqueness of the work (as opposed to the work of colleagues); 4. Successful answers to control
questions.
Failure to meet at least one of the criteria in the report: 1. The degree of compliance of the completed
fail assignment with the requirements; 2. Structuring and commenting on laboratory work; 3. Uniqueness

of the work (as opposed to the work of colleagues); 4. Successful answers to control questions.

5.1.2 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-10:

1.

©®NDU A WN e

What is a "solution"?*

What is the difference detween true and colloidal solutions?*

What is a "saturated solution"?*

What is the difference between diluted and concentrated solutions?*

What are titrants, primary standards and indicators used in permanganometry and iodometry?*

What is the differenc between experimental and standard electrode potential ?*

What equilibria are present in a saturated solution of a barely soluble electrolyte?

Provide the necessary formulae to calculate these equilibria constants and the relation between them.**
What is solubility product? *

10.What is "precipitation formation criterion"?*

11.What are an equilibrium point and end-point of titreation?*
12.Complexonometry. Determination of General Hardness of water.*
13.Physico-chemical analytical methods. General description. **
14.Chromatography in chemical analysis.*

15.Types and sources of experimental errors.*

16.Presentation of analytical data. *

Assessment criteria (assessment tool — Interview)

Grade

Assessment criteria

pass

Exhaustive and well-founded answers to all the questions posed were given, the main thing was
highlighted in the answers, a detailed answer without fundamental errors; logically structured content




Grade

Assessment criteria

summary; use of presentation materials

of the answer; thoughts were presented in a logical sequence; the ability to independently analyze
facts, events, phenomena, processes in their interrelation and dialectical development was shown; full
knowledge of terminology on the topic; clear identification of causality- the investigative links

between the main categories; the ability to answer a question without using an individual written

fail

Incomplete answer to the question; incomplete knowledge of terminology; the presence of some
significant errors in the presentation of basic facts and theories; inability to draw logical parallels,
conclusions; inability to identify the causes and effects of the most important categories; inability to
answer without the help of a written summary; knowledge of the basic literature recommended for
laboratory work.

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana OIl€HMBAaHUA C(l)OIJMI/IPOBaHHOCTI/I KOMIIeTeHIIUHN
YpoBen
b
chopmu Hey/IOB/IeTBOP | YAOBJIETBO 04YeHb
1/10X0 XOPpOLLOo OTJINYHO MPEBOCXO/{HO
POBaHH UTeJIbHO pUTe/ILHO XOpO11I0
oCTH
KoMIert
eHIUI
(uHpUK
aropa
AOCTHK He 3a4TeHO0 3aUTeHO0
eHust
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb PoBet
o o 3HaHUI B
3HaHUU MuHuMabH | 3HaHWM B obbeme YpoBeHb
TeOPeTHUUeCcKOoro o} obneme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JIOMYCTUMBI | COOTBETCTBY obneme, N
3HAHWH HIDKe 9 I0IL[eM 3HaHWH B
HeB03MO>KHOCTB Y ypOBeHb I0I1IeM COOTBETCTB
MHMHHUMa/bHBIX o nporpamMme obneme,
3HaHUA | OLIEHWUTBb MOJHOTY o 3HaHUM. rporpaMme yiolieM
N TpeboBaHMH. TIOATOTOBKH TIpeBbIIIAOIIe
3HaHUH Hory1eHo TMO/IrOTOBKH nporpamMme
Vmenu mecto . DomyirieHo M IIpOrpaMMy
BCJIE[ICTBHE MHOT'0 . Jony1ieHo TIO/ArOTOBK
rpy6ble ommbKu HECKOJIbKO TOATOTOBKH.
OTKa3sa HerpyO6bIx HECKOJIbKO u. Omubok
HecylILiecTBe
obyuaroiierocst ot OIIMO0K HerpyobIx HHEILX HeT.
oTBeTa OImMO0K
oumboK
Ymenus | OtcyTcTBUE [1pu pewienun IIpogemonc | Ilpozpemonc | Ilposemonc | Ilpomemonc | IIpogemoHCTp
MHHUMa/bHbIX CTaH/JapTHBIX TPUPOBaHbI | TPHUPOBaHBI | TPUPOBaHbI | TPHUPOBaHbI | MPOBAHBI BCE
YMeHHH. 3azad He OCHOBHBI® BCE BCE BCe OCHOBHBIe
HeB03MO>KHOCTB TIPOJIEMOHCTPUP | YMeHHUs. OCHOBHBIE OCHOBHBIe OCHOBHBIe YMeHWSI.
OLIeHUTb Ha/Mure | OBaHbI PelieHsl yYMeHUsI. yMeHUSI. YMeHMUs. PelteHs! Bce
yMeHUH OCHOBHBIE THIIOBbIE Pewtensl Bce | PereHsl Bce | PerrieHsl OCHOBHBIE
BCJIE[ICTBHE yMmenusi. menu | 3agauu ¢ OCHOBHbIE OCHOBHBIE BCE 3a/jauH.
OTKa3za MecTo rpy0Obie HerpyObIMH | 3ajauu C 3a/jauM. OCHOBHEbIe BhITIo/THEHBI
obyuarorierocsi ot | ommbku omubkamu. | HerpyObiMM | BbINosHeHBI | 3azaud C BCe 33/laHus, B
OTBeTa BeinosiHeHs! | OmIMOKamMu. | BCe 3a[iaHUsI | OT[ENbHBIM | TIOJHOM
BCE BBINoTHEeHB! | B ITOJTHOM u obneme Ge3
3aZaHus, HO | Bce 3afiaHusl | 0ObeMe, HO | HeCyIecTB | He/[0YeTOB
He B B I10JTHOM HEKOTOpble | eHHBIMU
TIOJTHOM obbeme, HO | ¢ HeZloueTam
obbeme HEeKOTOpble | HejoueTaMu | H,
d BBITIOJIHEH
HeJZloueTaMu bl BCE

3a/laHuUs B




TI0/THOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHC
MWHHUMaJIbH IIpomemoHc
6a30BbIX ITpu pereHNH . TPHPOBaHBI TPUPOBaHBI
bl HAbOp TPUPOBAHBI ITpoeMOoHCTp
HaBBIKOB. CTaHZaPTHBIX 6a3oBble HaBBIKK
HaBBIKOB Oa3oBble MpOBaH
HeB03MO>XXHOCTb 3a/jay He HAaBBIKH TIpU TIpU N
1St HaBBIKH TIpY TBOPYECKHUH
OLIEHWUTb Ha/lMure | TPOJEeMOHCTPUD pelLeHr: pelLleHrn
Hagblku pelleHust peleHnn TIOZIXO/, K
HABBIKOB oBaHbI 6a30BbIe CTaHZIApTHBI HeCcTaHJapT
CTaHZapTHBI CTaHJapTHBI peLLeHHI0
BCJIE[ICTBHE HaBbIKH. VIMenn X 337124 C HBIX 3a71au
X 337124 C X 3a/jau 6e3 HeCTaH/apTHBI
OTKaza MecTo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM oMboK U X 3a/1a4
oOyuaroierocst oT | OmmubKu u oumbok 1
u HeZI0UeToB
oTBeTa HeJZloueTaMu HeJJ0ueToB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory”, with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail —
poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-10

1. Intro to Analytical Chemistry. Subject of Analytical chemistry, its structure, placement in
sciences, practical apllications. Analysis types: isotopic, elemental, functional, molecular,
substance analysis, phase analysis. Chemical, physical and biological analysis methods. Macro-,
micro- and ultramicroanalysis. Contemporary state and developmental tendencies of analyical
chemistry. Scientific chimico-analytical literature.**

2. Types of reactions and processes in analytical chemistry. Main reaction types in analytical
chemistry. Analytical and equilibrium concentrations. Compound state in solutions. Acid-base



reactions. Contemporary notions of acids and bases. Acidity and bacisity constants. Water ionic
product. *

3. Complexation reactions. Types of complex compounds used in analytical chemistry. Complex
compounds classification. *

4. Red-Ox reactions. Electrode potential. Nernst's equation. *

5. Precipitation and co-precipitation. Equilibria in the "solution-precipitate” system. Precipitates
and their properties. Solubility product. Precipitate formation conditions. Factors of precipitates'
solubility. *

6. Identification and detection methods.Goals and the choice of the method of detection and
identification of chemical compounds. Atoms', ions' and substances' identification. Partial and
systematic analysis. Microcrystalloscopic analysis. Droplet analysis. Chromatography in
qualitative analysis. Express qualitative analysis in field and industrial conditions. Cases of
practical application of detection methods. *

7. Gravimetry. The essence of greavimetry, pros and cons of the method. General determination
scheme. Requirements for precipitating and gravimetric forms. Cases of practical application of
gravimetry. *

8. Titrimetry. Methods of titrimetric analysis and their classification. Requirements for the
reactions in titrimetric analysis. Types of titration: direct, back and substitution. Ways of
presenting concentration in titrimetry. Equivalent. Molar mass of equivalent. Primary standards
and their requirements. Secondary standards. Types of titration curves. Titration jump.
Equivalence point and end-point of titration.**

9. Acid-base titration. Plotting the titration curve. Acid-base indicators. Practical use cases. *

10.Red-Ox titration. Plotting the titration curve. Methods of red-ox titrimetry (permanganatometry,
iodometry and iodimetry, bichromatometry). Indicators.*

11.Precipitation titration. End-point determination methods. Indicators. Errors and uncertainties of
titration. Practical use cases. *

12.Complexometric titration. Aminopolycarbonic acids' (complexones) use in titration.
Metallochromic indicators and their requirements. Practical use cases. *

13.Extraction, separation and concentrating methods. Main methods of separation and
concentrating, their function in chemical analysis. Combining separation and concentrating
methods with determination methods. Hybrid techniques. **

14.Spectroscopic methods. Electro-magnetic spectrum. Classification of spectroscopic methods
based on spectral characteristics (atomic, molecular, absorbance, emission spectroscopy). **

15.Atomic-emmision analysis. Spectrographic and spectrometric techniques, their properties, use
areas. Qualitative and quantitatie analysis. Atomic-absorbance analysis. Its abilities, pros and
cons, comparison with atomic-emission methods (in trems of accuracy, selectivity, sensitivity,
speed). Practical use cases. *

16.Molecular absorbance spectrometry (spectrophotometry). Main light absorbance law. Law
irregularities, their reasons. Method of concentration determination. Analysis of complex
system. Practical use cases. *

17.Electro-chemical methods. General description of electro-chemical methods, their
classification.Electro-chemical cell. Indicator electrode and comparison electrode. *

18.Ionometry. Potential measurements. Indicator and comparison electrodes in ionometry.
Electrode function, selectivity coefficient, response time. Practical use cases.*

19.Potentiometrical titration. Electrode potential measurement during titration. Determination of
end-point of titration. Practical use cases.*

20.Conductivity and basics of conductometry and conductometric titration. Comparison of
sensitivity, selectivity and use areas of electrochemical methods.**



21.Chromatography. Mobile and immovile phases. Methods' classification by states of mobile and
immobile phases, separation mechanisms and techniques. MAin characteristics of a
chromatogramm. Quantitative and qualitative chromatographical analysis. **

22.0bjects of analysis. Environmental objects. Main characteristics and the goals of their analysis.
Biological and medical objects. Hygienic control. Geological objects. Mettals and alloys.
Natural and synthetic organic and element-organic substances, polymers. Types of their analysis
and corresponding methods. Special analytical objects. **

23.Metrological basics of chemical analysis. Main stages of chemical analysis. Choice of analytical
method and analysis scheme preparation. Main metrological concepts: measurement, methods
and means of measurement, errors. Analytical signal and noise. Concentration determination
based on the analytical rresults.**

24.Main method and technique characteristics: accuracy and reproducibility, limit of detection, low
and high determination boundaries. Analysis error classification. Systematic and random errors.
Errors of select stages of analysis.**

25.Techniques for accuracy assessment: use of standard samples, addictives techniques, different
weigths technique, comparison with an independent method. Statistical treatment of the analysis
results. Techniques for improving reproducibility and accuracy. **

Assessment criteria (assessment tool — Control questions)

Grade

Assessment criteria

outstanding

Exhaustive and well-founded answers to all the questions posed were given, the main thing
was highlighted in the answers, a detailed answer without errors; logically structured content
of the answer; thoughts were presented in a logical sequence; the ability to independently
analyze facts, events, phenomena, processes in their interrelation and dialectical development
was shown; full knowledge of terminology on the topic; clear identification of causal
factors.investigative relationships between the main categories; the ability to answer a
question without using an individual written summary; the use of presentation materials

excellent

Exhaustive and well-founded answers to all the questions posed were given, the main thing
was highlighted in the answers, a detailed answer without fundamental errors; logically
structured content of the answer; thoughts were presented in a logical sequence; the ability to
independently analyze facts, events, phenomena, processes in their interrelation and dialectical
development was shown; full knowledge of terminology on the topic; clear identification of
causality- the investigative links between the main categories; the ability to answer a question
without using an individual written summary; using presentation materials, there may be some
minor flaws in the response.

very good

Complete, well-founded answers to the questions were given, practical tasks were correctly
solved; the answers did not always highlight the main thing, individual provisions were not
sufficiently aligned with the requirements of the program, the answers were mostly brief, but
not always clear; almost complete knowledge of the terminology of the topic; the use of
presentation materials

good

Complete, well-founded answers to the questions were given, practical tasks were correctly
solved; the answers did not always highlight the main thing, some provisions were not
sufficiently aligned with the requirements of the program, the answers were mostly brief, but
not always clear; almost complete knowledge of the terminology of the topic; the use of




Grade Assessment criteria

presentation materials, there may be some minor flaws in the answer

Basically correct answers were given to all the questions posed, but without proper depth and
justification. When solving practical problems, the student used previous experience and did
not apply new knowledge, however, correct answers were given to clarifying questions; the
answers did not highlight the main thing; the answers were verbose, vague and without proper
logical sequence; individual additional questions were answered. No positive answers were
given to the questions

satisfactory

Incomplete answer to the question; incomplete knowledge of terminology; the presence of
some significant errors in the presentation of basic facts, theories; inability to draw logical
unsatisfactory parallels, conclusions; inability to identify the causes and effects of the most important
categories; inability to answer without the help of a written summary; knowledge of the basic
literature recommended for the seminar.

The student finds it difficult to perform practical tasks, the work is carried out with the support
of a teacher or other students; the lack of a direct answer to the question posed or an answer
containing unsystematic, minimal information; lack of logical connections in the answer; lack
of knowledge of terminology on the topic of the question.

poor

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Kharitonov Yu.Ya. Analytical Chemistry. Analytics 1. General Theoretical Foundations. Qualitative
Analysis : yue6HOe rocobue / Kharitonov Yu.Ya.; Grigorieva V.Yu. - Mockga : 'SOTAP-Menua, 2021.
- 608 c. - ISBN 978-5-9704-5978-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=735873&idb=0.

2. Kharitonov Yu.Ya. Analytical Chemistry. Analytics 2. Quantitative analysis. Physical-chemical
(instrumental) analysis methods : yue6ruk / Kharitonov Yu.Ya. - Mocksa : 'DOTAP-Meaua, 2021. - 592
c. - ISBN 978-5-9704-5967-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=773106&idb=0.

3. Hukutuna H. I'. AHanMTHUecKast XUMUs U (PU3UKO-XUMUUECKHe MEeTO/IbI aHa/In3a : YUeOHUK U
npaktukyMm / H. I'. Hukutuna, A.T'. bopucos, T. V. XaxanuHa ; nog pegakuved H. I'. Hukutunon. - 4-e
u3[. ; Tiep. u Jor. - Mocksa : FOpatit, 2023. - 394 c. - (Bbiciiee obpa3oBanue). - ISBN 978-5-534-00427-
4. - Tekcrt : anektpoHHbIM // DBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=845337&idb=0.

4. bopucoB A. H. AHanuThuecKast XUMHUs /1Sl Tejaroros. PacyeTsbl B KOJIMUeCTBEHHOM aHasIu3e :
yueOHUK U nipakTukyM / A. H. Bopucos, . FO. Tuxomupoga. - 3-e U3/. ; UCIIp. U J0IL. - MOCKBa :
FOpaiiT, 2023. - 153 c. - (Beiciiee o6pa3oBanue). - ISBN 978-5-534-09281-3. - TeKCT : 3/1eKTPOHHBIH //
SBC "HOpaiuTt"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=843707&idb=0.

[ononmHuTebHas TUTEpaTypa:



1. JKebenTsieB Anekcanp Mibnu. AHanuTUUecKas XMMUsl. XpoMarorpadudeckrie MeTO/bI aHa/IK3a :
Yue6GHoe rocobue / Butebckuii rocyiapCcTBeHHbIN MeIULIMHCKUIA YHUBEpCUTeT. - 1. - Mocksa : 000
"Hayuno-u3parenbckuii eHtp MHO®PA-M", 2020. - 206 c. - BO - bakanaBpuar. - ISBN 978-5-16-
006615-8. - ISBN 978-5-16-111263-2. - ISBN 978-985-475-553-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=837764&idb=0.

2. TTopkopsiToB A. JI. AHanuTHnyeckas xumus. OKUC/IUTE/TbHO-BOCCTAHOBUTEIbHOE TUTPOBaHHUe /
IMoaxopsiToB A. JI., Heynauuna JI. K., IlItun C. A. - Mockga : FOpatit, 2022. - 60 c. - (Bbiciiiee
obpa3zoranwme). - URL: https://urait.ru/bcode/492254 (mnata obpamenus: 05.01.2022). - ISBN 978-5-9916-
9944-0 : 199.00. - Tekcr : snekTponHHbIl // IBC "FOpauit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786838&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLUIITUHBI):

1. lopoxoga E.H., [Tpoxopoga I'.B. 3aziauu 1 BONpockl 110 aHa/IMTUUeCKoW xumuu. M.: Mup, 2001. 267
C. [DnekTpoHHsIM pecypc]: http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf

2. [Taroranosa E.H., ITuporos A.B. XpomaTtorpaduueckre MeTosl aHamu3a. MeTouueckoe rmocooue
Jnst crieliuanbHOro Kypca. MI'Y, 2007. [DnekTpoHHbIl pecypc]:
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

3. Napmai A.B., CopokrHa M.H. MeTposioriuueckrie OCHOBbI aHA/IMTUUECKOW XUMUU [ DNeKTPOHHBIN
pecypcl: http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf,

4. CallT HayyHOT0 coBeTa Mo aHanuTthyeckou xumun PAH: http://www.rusanalytchem.org

7. MaTepua/ibHO-TEXHHYeCKoe ofecrieyeHre AUCLUILUIUHBI (MO/YJIs1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpeicTBaMU 00yueHMs, KOMIIbIOTepPaMH, CreldaJu3upoBaHHBIM 0bopyzoBaHueM: Jlaboparopus
OCHallleHa MoCy/iol, peakTUBaMU U 000pyZioBaHHeM, He0OX0IUMBIMU /1/Is1 IPOBe/IeHHsI KaueCTBEHHOT'0
M KOJMWYeCTBeHHOTro aHanu3a. Jlaboparopust (M3MKO-XMMHUECKMX METOZOB aHaiu3a obopyJoBaHa
ra3oBbiM xpomaTorpacdom Xpomoc-1000, doTtoanekrpokonopumerpamu KOK-2, koHgykromeTrpoMm Ne
5721, voHOMepaMu YHUBepca/JbHbIMU OB-74, pH-merpamu muumBonsT™MeTpamu pH-121, pH-
Metpamu Mettler Toledo Five Easy FE 20, MarHUTHbIMM MellajsKaMW, IUIMTKAMU U JIPYTUM
naboparopHeiM 00opyZoBaHveM. VIMeroTcsi TIOMelljeHHsI [ XpaHeHHsT W TMPOGUIaKTHUECKOTO
obcmyKuBaHUS yueOHOr0 o0opy/loBaHUsI.
[TomelrieHust [jis5 CaMOCTOSTE/IbHOM paboThl 00YyYarOIIMXCsl OCHAIleHbl KOMITBIOTEPHOM TeXHHWKOH C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MHGOPMAaILIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o HarmpaBiIeHHUO
nozArotoBKu/crietianbHocTH 31.05.01 - General Medicine.

Astopsl: Hunpyk OkcaHa BasieHTMHOBHa, JOKTOp XUMHUECKHX HayK, TIpodeccop.
3aBepyromuii Kadepoii: KusizeB AnekcaHip BnagumMupoBuu, JOKTOp XMMHUUeCKHX HayK.



ITporpamMmMa oiob6peHa Ha 3ace/JaHUM MeTOANUECKOH Komuccuu ot 28 Hosiopsi 2024, mpoTokos Ne Ne9.
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