MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa papmaxosoruu u papmanuu

Astopsel-coctaBurenu: TojamadyeBa Upuna AHaTtosibeBHA

Pabouast mporpamMma AUCIUTIITUHBI
TOXICOLOGICAL CHEMISTRY
Kox YMK 93073

YTBEepKAECHO
[TpoTokon Ne6
oT «23» mapta 2020 r.

ITepmb, 2020



1. HammeHOBaHMe JUCHUIIINHBI
Toxicological chemistry

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 nucuuminabl Toxicological chemistry y oGyuaromerocst 10mKHbBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.S Crioco6eH ocymiecTBIATh TPO(PECCHOHATBHYIO IEATEILHOCTh B COOTBETCTBUH C 3THUECKUMHU
HOPMaMH ¥ MOPaJIbHO-HPABCTBEHHBIMU MPUHIMIIAMU (hapMalieBTUUECKON 3TUKHU U JIEOHTOJIOTUN
Nupukaropsl
OIIK.5.1 OcymecTBisieT B3aUMOJICHCTBUE B CUCTEME «(papMaIleBTUUECKUN CIICIIHAIACT-TTOCETUTEIb
anTEYHOU OpraHU3aIuy - MEIUIIMHCKUN CIIEIIUAIUCTY» B COOTBETCTBUH C HOpMaMu (apMaleBTUUECKOU STUKH U
JICOHTOJIOTUHT



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mmupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))

¢opma o0yuenus

O4dHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

11

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

216

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

84

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

42

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

28

CamocrosiTesibHas padoTa
(ak.4ac.)

132

®opMBbI TEeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ox3ameH (11 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Conducting into toxicological chemistry. The main sections of toxicological chemistry. The main
directions of chemical toxicological analysis. Organization of forensic medical examination in the Russian
Federation.

1. Toxicology and toxicological chemistry. Subject and tasks. Relationship with other disciplines (medical -
forensic medicine, clinical toxicology, narcology; medicobiological, pharmaceutical). Toxicological chemistry
as a special pharmaceutical discipline. Features Importance in the pharmacist training system. The main sections
of toxicological chemistry (analytical toxicology, biochemical toxicology). The main areas of use of
chemical-toxicological analysis: forensic chemical examination, analytical diagnosis of acute poisoning and
drug addiction.

2. Stages of formation and development of toxicological chemistry. The first chemical schools in Russia and
prominent scientists who contributed to the development of toxicological chemistry. Teaching toxicological
chemistry at different stages of pharmacy development. Isolation of toxicological chemistry into an independent
pharmaceutical discipline. Creation of departments of toxicological chemistry.

3. The organizational structure of the forensic medical examination in the Russian Federation. Decisions and
orders related to the organization of forensic, forensic chemical examinations. Legal and methodological
foundations of forensic chemical examination. The main documents regulating the work in the field of forensic
chemical examination. Decision on the appointment of expertise, accompanying documents. The importance of
the data of the inquiry, medical history and the results of the forensic investigation of the corpse for forensic
chemical examination. Objects of research (material evidence) - the internal organs of the corpses of people and
animals, food products, human excreta, clothing, water, air and other environmental objects. The rules of
forensic research in forensic departments of forensic laboratories, the bureau of forensic medical examination of
health authorities.

4. The concept of poison. General characteristics of substances that cause poisoning (pharmaceuticals, chemical
plant protection products, industrial poisons, household chemicals, poisons of plant and animal origin).
Classification of toxic substances.

5. Physico-chemical characteristics of drugs. Application in solving biochemical and analytical toxicology
issues, including questions of the interphase distribution of substances at the stages of penetration through the
body membranes, extraction of substances from biological objects.

Chemistry of acid-base equilibria. Constants of ionization, dissociation of acids and bases. Acidity constants of
weak bases. Ionization indicators. The strength of acids and bases. The effect of solvents. The degree of
ionization. PH dependent. Solubility of drugs and drugs. Distribution ratios. Solubility of non-electrolytes.
Solubility of ionic compounds. Spectral characteristics of drugs and drugs.

Biochemical toxicology. Toxicokinetics of foreign compounds. General patterns of distribution of
substances in the body. Factors affecting distribution. Basic toxicokinetic distribution parameters.
Toxicokinetics of foreign compounds. General patterns of distribution of substances in the body. Factors
affecting distribution. Basic toxicokinetic distribution parameters. Binding to serum proteins. Binding to
components of organs and tissues. Types of relationships. Dissociation constants of the ligand protein complex.
The number of major binding sites. Hugh-Klotz and Scatchard equation. The percentage of binding to serum
proteins.

Mathematical models characterizing the course of pharmacokinetic processes. General characteristics of
toxic effects.
Dependence of the effect dose. Gaussian curve.

Biotransformation of foreign compounds in the body. Stages and main ways of biotransformation.
Factors affecting the metabolism of foreign compounds. Metabolites and toxicity.
Biotransformation of foreign compounds in the body. Stages of biotransformation. The formation of



pharmacologically active metabolites. Inactivation. Metabolism and toxicity. The main ways of
biotransformation of foreign compounds. Metabolic transformations catalyzed by microsomal liver enzymes.
Aliphatic and aromatic hydroxylation. Epoxidation. N-hydroxylation, N-, S-oxidation. Dealkylation.
Deamination. Desulfurization and other microsomal oxidation reactions. Microsomal enzyme reduction
reactions. Recovery of nitro compounds, azo compounds. Reductive dehalogenation. Other metabolic
transformations. Non-microsomal oxidation. Oxidative deamination. Oxidation of alcohols, aldehydes.
Aromatization of alicyclic compounds. Non-microsomal metabolic recovery processes.

Hydrolysis reactions involving microsomal and non-microsomal enzymes. Other transformations. Conjugation
Reactions Formation of conjugates with glucuronic acid. Esters with sulfuric and phosphoric acid. Methylation.
Acetylation. Peptide conjugation. Other reactions.

Factors affecting the metabolism of foreign compounds. Genetic factors and intraspecific differences. Induction
of metabolizing enzymes, inhibition of metabolism. Age features, prolonged use of drugs, pathological
conditions and others. Metabolites and toxicity.

The concept of secondary metabolism in microorganisms, plants, animals. The formation of secondary
compounds (amines, etc.) in the process of decay of tissues and organs. Metabolism of toxic substances under
the influence of bacteria. The main reactions of secondary metabolism (decarboxylation, deamination, aromatic
hydroxylation, etc.).

Excretion of foreign compounds and their metabolites. Excretion of toxic compounds through the kidneys.
Reabsorption and excretion. Forced diuresis as one of the effective methods of treating patients with acute
poisoning in the management of reabsorption processes. Excretion of foreign compounds with bile. Other
excretion routes, including specific ones (hair, nails). The influence of the physicochemical properties of toxic
substances and environmental factors on the speed and nature of their elimination from the body. Kinetics of
excretion. Half-life.

Kinetics of excretion. Half-life.

General characteristics of toxic effects. The formation of the effect as a factor in the interaction of poison, the
body and the environment. The concept of toxicity receptors. Selective Toxicity. Toxic doses and toxic
concentrations of a substance in the blood. Correlation of the relationship of the level of a substance in the blood
with a toxic effect.

Chemical-toxicological analysis (forensic) on a group of substances isolated by extraction and sorption.
Medicinal substances. Methods of isolating (isolating) medicinal substances from biological objects.
The value of forensic chemical analysis for the expert opinion of a specialist when working with narcotic and
potent drugs.

Methods of isolating medicinal and narcotic substances from biological fluids during
chemical-toxicological analysis for diagnostic purposes. Theoretical foundations of sample preparation in
the study of biofluids.

Analytical diagnosis of narcotic and other intoxicating substances.

1. Introduction to the problem. Organization of a service for analytical diagnosis of drug addiction, substance
abuse. Terminology (drug addiction, substance abuse, narcotic drug, alcohol abuse, psychotropic substances,
etc.) Lists of narcotic substances, toxic and potent substances. Epidemiology of alcoholism, drug addiction,
substance abuse. Organization of narcological assistance to the population and forms of combating drug
addiction. Responsibility for drug-related offenses (Criminal Code, Code of Criminal Procedure, Code of
Administrative Violations of the Russian Federation, Civil Code of the Russian Federation, Civil Procedure
Code of the Russian Federation, Code of Marriage and Family). Legal measures to ensure the preservation of
narcotic drugs (regulatory documents of the Ministry of Health of the Russian Federation and law enforcement
agencies). UN Convention 1961, 1971, 1983 Standing Committee on Drug Control under the Ministry of Health
of the Russian Federation, its functions and tasks. The main documents regulating the activities of chemical



toxicological laboratories. Objects of study. The tasks of the chemical-toxicological service in the provision of
narcological assistance.

2. Features of chemical-toxicological analysis of drugs that cause intoxication. Analysis requirements. The main
stages of the analysis. Physico-chemical properties and pharmacokinetics of drugs that cause intoxication.
Characterization of biological objects. Sampling and preparation of samples for analysis. The choice of
methods. Methods of analysis on the skin and its appendages and secretions. Rapid testing of narcotic and
intoxicant substances.

3. Identification of certain groups of narcotic substances (opiates, phenylalkylamines, cannabinoids and other
narcotic substances).

Interpretation of the results of the analysis of biological objects on the content of substances that cause
intoxication.

New methods of chemical toxicological analysis to solve the problems of analytical diagnosis of narcotic
substances on the fact of non-medical use of narcotic drugs and psychotropic substances. Immunochemical
methods of analysis.

The basics of conducting directed and general (non-directional) analysis. The use of screening methods
for testing for an unknown drug substance (TLC - screening).
General characteristics of analysis methods. Methods of detection and determination of medicinal substances
during forensic chemical examination. The limits of detection, specificity. Possibilities of use in chemical
toxicological analysis. Importance in the program of integrated use of methods. Processing the results of a
qualitative analysis using a specific method. Interpretation of the results of the study.
Chemical methods, their advantages and disadvantages. Types of basic reactions, chemism. Detection limits and
specificity of chemical reactions of staining during express tests and in combination with chromatographic
methods. Sedimentary reactions. Microcrystalloscopic reactions. Biological methods. Pharmacological tests and
their significance in the identification of certain alkaloids.
Chromatographic research methods (methods of thin layer chromatography, high performance liquid
chromatography, gas-liquid chromatography).
Spectral methods. Spectrophotometry in the UV and visible regions of the spectrum. Classification of organic
compounds by electronic absorption spectra. Sample preparation for research by spectroscopic methods.
Fluorescence and phosphorescence. Mass spectrometry. The principles of mass spectrometry. Combination of
mass spectrometry with other physicochemical methods. Method capabilities and limitations when used in
chemical toxicological analysis.
Directed chemical-toxicological analysis when using thin-layer chromatography as a method of preliminary
research. Targeted analysis of substances undergoing intensive metabolism in the body (for example, derivatives
of 1.4-benzodiazepine). Reproducibility of qualitative analysis methods as applied to the study of various
biological objects (organs, tissues, rotted cadaveric material, biological fluids of patients with acute poisoning of
chemical etiology). The influence of various factors on the results of the analysis (the presence of endogenous
compounds in biological samples, the processes of putrefactive decomposition of tissues and organs, metabolic
transformations of drugs and drugs).
Quantitative analysis. A review of modern physico-chemical methods of analysis used for the quantitative
determination of drugs. Spectral methods (direct and differential spectrophotometry using barbituric acid
derivatives as examples). Photocolorimetric methods for quantification. Method of extraction photometry.
Processing the results of quantitative analysis. Informational content of quantitative analysis data for forensic
examination and clinical toxicologists.

Methods for the detection and determination of drugs during forensic chemical examination
(barbiturates, phenothiazine derivatives, alkaloids).
Forensic chemical methods for the analysis of compounds, Biological research methods in a model experiment.



Immune methods during forensic examination and analytical diagnosis of acute poisoning and drug
addiction.
Enzyme-linked immunosorbent assay in forensic chemical examination. Immunofluorimeter Reader
Immunological methods of analysis. Homogeneous and heterogeneous immunoassay. Prospects for the
development of immunological methods in relation to the main areas of chemical-toxicological analysis. An
integrated approach when using analysis methods. Principles of rational combination of methods.

Checkpoint number 1
Testing the knowledge of the material passed (Biotransformation of toxic substances in the body. Toxicokinetics
and toxicodynamics. Basic mathematical models. Immune, chromatographic and spectral methods for
conducting forensic chemical analysis and analytical diagnosis of acute poisoning and drug addiction.
Examination of alcohol poisoning. Legal acts governing the examination )

Analytical diagnosis of acute poisoning. Providing specialized care to patients with acute poisoning. The
role of chemical toxicological analysis in the diagnosis of acute poisoning.
Introduction to clinical toxicology. Content of the subject, tasks and main sections. The prevalence of acute
poisoning, the nature and causes. Features of poisoning in childhood. Organization of specialized care for acute
poisoning. Diagnosis of acute exogenous poisoning. The main methods of organizing detoxification in acute
poisoning. Methods of enhancing natural detoxification pathways. Artificial detoxification methods -
intracorporeal methods (peritoneal dialysis, intestinal dialysis, detoxification sorption; extracorporeal methods -
hemodialysis, hemosorption, plasma sorption, lymphophoresis and lymphosorption, blood exchange
replacement, plasmapheresis). Antidote detoxification.
Chemical and toxicological laboratories of the centers for the treatment of acute poisoning, hospitals. Tasks.
The main documents regulating the activities of chemical and toxicological laboratories. Rights and obligations
of laboratory assistants in chemical toxicological laboratories.

Features of chemical toxicological analysis in the context of emergency medical care for patients with acute
poisoning. Requirements for chemical toxicological analysis. The specifics of the analysis. The choice of
analysis methods. Methodology depending on available clinical data. Methods of preliminary and confirmatory
analysis. Chromatographic research methods. Thin-layer, gas-liquid and high-performance liquid
chromatography. Spectral analysis methods. Immune methods, etc. Integrated use of methods for reliable
diagnosis.
Characterization of biological objects. Sampling and preparation of samples for analysis. Liquid-liquid
extraction.
Solid-liquid extraction (sorption) on modified polymers and silica gels as the most effective way to concentrate
the analyzed compounds from aqueous extracts, biological fluids. Patterns of sorption of medicinal compounds
from aqueous media. Characteristics of sorbents. Physicochemical sorption constants. Optimal conditions for
sorption and desorption. The effect of the binding of toxic substances to plasma albumin on the efficiency of
sorption. Quantification, methods of concentration by solid-phase extraction. Preparation of blood samples for
the extraction of toxic substances by sorption. Preparation of urine samples during the extraction of toxic
substances by sorption. Automation of the process of solid-liquid extraction. Combination of concentration
methods with purification and analysis methods.
Features of the isolation of a number of medicinal substances in the objects of research in the form of
glucuronides (for example, morphine). Acid hydrolysis of objects. Optimal conditions for hydrolysis and
isolation of analytes.
Isolation of drugs during screening analysis.
Fundamentals of the construction of a directed and general (non-directional) chemical-toxicological analysis.
Acquaintance with clinical data, preliminary diagnosis of poisoning. Determination of the range of analytes.



Designing a study plan. Conducting analysis based on the integrated use of methods. Reproducibility of methods
as applied to the study of biological fluids (using the example of thin-layer chromatography). Interpretation of
the results of the study. Drawing up a conclusion.

Quantitative analysis. Objects of study. The choice of methods. Spectral analysis methods using derivatives of
barbituric acid and 1,4-benzodiazepine as an example. The value of the data of the quantitative determination of
toxic substances in the blood of patients with acute poisoning for toxicologists.

Features of chemical toxicological analysis during the analytical diagnosis of acute poisoning.
Methods for determination of psychoactive substances in biological fluids (blood-urine). Features of chemical
toxicological analysis in the conditions of emergency medical care for patients with acute poisoning.
Requirements for chemical toxicological analysis. The specifics of the analysis. The choice of analysis methods.
Methodology depending on available clinical data. Methods of preliminary and confirmatory analysis.
Chromatographic research methods. Thin-layer, gas-liquid and high-performance liquid chromatography.
Spectral analysis methods. Immune methods, etc. Integrated use of methods for reliable diagnosis.
Characterization of biological objects. Sampling and preparation of samples for analysis. Liquid-liquid
extraction.
Solid-liquid extraction (sorption) on modified polymers and silica gels as the most effective way to concentrate
the analyzed compounds from aqueous extracts, biological fluids. Patterns of sorption of medicinal compounds
from aqueous media. Characteristics of sorbents. Physicochemical sorption constants. Optimal conditions for
sorption and desorption. The effect of the binding of toxic substances to plasma albumin on the efficiency of
sorption. Quantification, methods of concentration by solid-phase extraction. Preparation of blood samples for
the extraction of toxic substances by sorption. Preparation of urine samples during the extraction of toxic
substances by sorption. Automation of the process of solid-liquid extraction. Combination of concentration
methods with purification and analysis methods.
Features of the isolation of a number of medicinal substances in the objects of research in the form of
glucuronides (for example, morphine). Acid hydrolysis of objects. Optimal conditions for hydrolysis and
isolation of analytes.
Isolation of drugs during screening analysis.
Fundamentals of the construction of a directed and general (non-directional) chemical-toxicological analysis.
Acquaintance with clinical data, preliminary diagnosis of poisoning. Determination of the range of analytes.
Designing a study plan. Conducting analysis based on the integrated use of methods. Reproducibility of methods
as applied to the study of biological fluids (using the example of thin-layer chromatography). Interpretation of
the results of the study. Drawing up a conclusion.

Features of chemical-toxicological analysis of drugs that cause intoxication. Stages of analysis. The
choice of methods. Preparation of samples for analysis. Identification of certain groups of narcotic
substances. Opiates.

The method for determining stupefying drugs. Features chemotoxicological analysis of drugs that cause
intoxication. Analysis requirements. The main stages of the analysis. Physico-chemical properties and
pharmacokinetics of drugs that cause intoxication. Characterization of biological objects. Sampling and
preparation of samples for analysis. The choice of methods. Methods of analysis on the skin and its appendages
and secretions. Rapid testing of narcotic and intoxicant substances.

Identification of certain groups of narcotic substances (opiates, phenylalkylamines, cannabinoids and other
narcotic substances).

Interpretation of the results of the analysis of biological objects on the content of substances that cause
intoxication.

New methods of chemical toxicological analysis to solve the problems of analytical diagnosis of narcotic
substances on the fact of non-medical use of narcotic drugs and psychotropic substances. Immunochemical



methods of analysis.

Cannabinoids. Physicochemical properties. Pharmacokinetics and metabolism of cannabinoids.
Evidence of cannabinoids in various biological objects.
Features of the forensic chemical examination of cannabinoids. Cannabinoids (cannabidiol, cannabiol,
tetrahydrocannabinol, tetrahydrocannabinol acid).
Phenylalkylamines (ephedrine, ephedron, amphetamine, methamphetamine).

Chemical-toxicological analysis (forensic) on a group of substances isolated by extraction with organic
solvents.
Methods of forensic chemical analysis of compounds isolated by extraction with organic solvents.

Pesticides General characteristics of the group. Classification. Toxicity. Behavior in the body. Isolation
methods from biological objects and other research objects. Clinic of poisoning. Clinical diagnosis.
Detoxification methods.

Chemical-toxicological analysis of substances isolated by extraction and sorption. Pesticides

General idea of pesticides, their significance, toxicity. The problem of residual pesticides. Classification of
pesticides (in the direction of use, by the nature and mechanism of action, chemical classification). Prevalence
and causes of poisoning. Clinic of poisoning and clinical diagnosis. Body detoxification methods.

Isolation of pesticides from biological objects. Methods and methods of purification of extracts, concentration.

General characteristics of modern pesticide analysis methods. Biological research methods and their
significance. Thin layer chromatography. General and private chemicals. The method of gas-liquid
chromatography using selective detectors (for example, organophosphorus substances). Features of sample
preparation. Analysis conditions. The detection limit in the study of blood, peritoneal fluids, wash water (for
example, compounds of the FOS group). The specificity of the technique, given the drugs used in detoxification
therapy. Elemental analysis, including sample preparation for analysis. Chemical methods of analysis.
Microcrystalloscopic analysis. Reproducibility of qualitative analysis methods as applied to the study of various
biological objects (organs, tissues, rotted cadaveric material, biological fluids of patients with acute poisoning).
Quantitative analysis methods. Correlation of the relationship of the level of a substance in the blood with a
toxic effect.

Chemical-toxicological analysis of pesticides, derivatives of phosphoric acid (metaphos), thiophosphoric
(trichloromethaphos-3), dithiophosphoric (karbofos), phosphonic (chlorophos) acids. The structure and
properties. Toxicity. Toxic concentrations, relationship with toxic effect. Absorption, distribution, metabolism
of pesticides. Chemical-toxicological analysis (of native substances and metabolites) using preliminary and
confirmatory research methods. Quantitation.

Chemical-toxicological analysis of pesticides of the group of organochlorine derivatives
(hexachlorocyclohexane, heptachlor) and carbamic acid derivatives (sevin).

Organic mercury compounds (alkyl mercury salts). Classification. Application. Toxicity. The prevalence of
poisoning, causes. Physicochemical properties. Features of toxicokinetics. Objects of study. Isolation of ethyl
mercuric chloride from objects of animal and vegetable origin, biological fluids. Qualitative and quantitative
analysis (for example, ethyl mercuric chloride). Using modern methods for the analysis of organic mercury
compounds.

Chemical toxicological analysis of synthetic pyrethroids.

A group of substances isolated from biological objects by mineralization. Ecology of the environment
and the prevalence of poisoning by compounds of heavy metals and arsenic. General characteristics of
the group.

Ecology of the environment and the prevalence of poisoning by compounds of heavy metals and arsenic. The



list of "metal poisons" subject to forensic chemical research. Toxicity and physico-chemical properties.

Toxicokinetics. Absorption of heavy metal compounds, distribution, binding mechanism in the body, excretion.
Clinic of poisoning, clinical diagnosis.

Isolation of "metal poisons" from biological objects. Objects of study. Rules for the selection and direction of
objects for analysis. Transportation and storage conditions. Preservation of objects. Primary preparation.
Methods of isolating compounds of heavy metals and arsenic from biological samples (dry ashing, wet ashing,
other methods). General and private methods of isolation. The essence of the methods. Advantages and
disadvantages. The choice of method and conditions of isolation. The technique of mineralization with
concentrated acids. Preparation of mineralization for research.

. Heavy metal analysis methods. Fractional analysis method. The essence of the method. Features Principles and
methods for the separation of metal ions (liquid-liquid extraction of metal chelates, ionic associates,
precipitation reactions, complexation, etc.). Organic reagents in fractional analysis method. Characterization of
reagents, reaction conditions, chemistry. The methodology of the fractional method of metal analysis. Complex
use of chemical and microcrystalline reactions. Fractional analysis for individual ions. Quantitation.

Modern methods for the separation and determination of metal ions. The use of atomic absorption spectroscopy
and other spectral methods in the determination of "metal poisons."

Interpretation of the results of chemical toxicological analysis taking into account the natural content of metals
in the body.

Methods of isolating compounds of heavy metals and arsenic from biological objects. Fractional analysis
method of "metals". Features Principles and methods of separation of metal ions. Organic reagents in
fractional analysis method.

Methods for the separation of salts of heavy metals from biological samples. Heavy metal analysis methods.
Fractional analysis method. The essence of the method. Features Principles and methods for the separation of
metal ions (liquid-liquid extraction of metal chelates, ionic associates, precipitation reactions, complexation,
etc.). Organic reagents in fractional analysis method. Characterization of reagents, reaction conditions,
chemistry. The methodology of the fractional method of metal analysis. Complex use of chemical and
microcrystalline reactions. Fractional analysis for individual ions. Quantitation.

Modern methods for the separation and determination of metal ions. The use of atomic absorption spectroscopy
and other spectral methods in the determination of "metal poisons."

Interpretation of the results of chemical toxicological analysis taking into account the natural content of metals
in the body.

Fractional analysis for individual ions. Methods for the quantification of ""'metallic' poisons. Modern
methods of separation and determination of metal ions.
Modern methods of separation and determination of metal ions in biological objects. Ecology of the
environment and the prevalence of poisoning by compounds of heavy metals and arsenic. The list of "metal
poisons" subject to forensic chemical research. Toxicity and physico-chemical properties.
Toxicokinetics. Absorption of heavy metal compounds, distribution, binding mechanism in the body, excretion.
Clinic of poisoning, clinical diagnosis.
Isolation of "metal poisons" from biological objects. Objects of study. Rules for the selection and direction of
objects for analysis. Transportation and storage conditions. Preservation of objects. Primary preparation.
Methods of isolating compounds of heavy metals and arsenic from biological samples (dry ashing, wet ashing,
other methods). General and private methods of isolation. The essence of the methods. Advantages and
disadvantages. The choice of method and conditions of isolation. The technique of mineralization with
concentrated acids. Preparation of mineralization for research.

Checkpoint number 2



Testing the knowledge of the material passed (Fractional analysis for individual ions. Methods for the
quantitative determination of "metal" poisons. Modern methods for the separation and determination of metal
poisons. Isolation of organic compounds from biofluids and cadaveric material. Isolation of pesticides from
biological material. Isolation of "volatile poisons" from biological material).

Inorganic and organic mercury compounds. Classification. Alkyl mercury salts, their properties, use,
prevalence of poisoning. Toxicokinetics. Chemical toxicological analysis on the example of ethyl mercuric
chloride. Isolation. Detection.

Salts of mercury. Toxicological significance. Methods of analysis.

A group of substances isolated by distillation. General characteristics of the group. Isolation methods.
Methodology for the general non-directional analysis of distillates for “flying poisons” (analytical
screening).

Distillation methods, forensic chemical analysis. Classification of substances. A list of the most toxicologically
important groups of substances. General characteristics of the group. Aliphatic alcohols (alkanols). Methyl
alcohol. Ethanol. Alcohols (C3-C5). Diols (ethylene glycol). Alkyl halides (chloroform, chloral hydrate, carbon
tetrachloride, dichloroethane). Aldehydes, monoatomic phenols and their derivatives (phenol, cresols), ketones
(acetone). Carboxylic acids (acetic acid). Hydrocyanic acid and its derivatives.

Properties Application. Toxicity. The prevalence of poisoning. Toxicokinetics. Metabolism. Clinic of poisoning.
Clinical diagnosis.

Isolation of "flying poisons" from biological objects. Objects of study. Modern methods of isolation, their
characteristics, comparative evaluation (steam distillation, simple and azeotropic distillation, other types of
distillation). Features of steam distillation for individual compounds. Sample preparation for gas
chromatographic analysis.

Methods of analysis of "flying poisons".

Fundamentals of building a general (non-directional) analysis of "flying poisons". The scheme of the study of
distillate fractions obtained as a result of the extraction of "flying poisons" from biological objects. The use of
chemical reactions in the detection of "flying poisons". Reactions having a negative forensic chemical value.
Study of the first fraction of the distillate for hydrocyanic acid using a complex of chemical reactions (the
formation of Prussian blue, the formation of polymethine dye, the reaction of benzoin condensation,
microcrystalloscopic reactions). Detection limit. Evaluation of the results of the reaction. Features of sample
preparation in determining microgram amounts of hydrocyanic acid (steam distillation in combination with
nitrogen aeration, dry air distillation, etc.). A photometric method for the quantitative determination of
hydrocyanic acid against the background of the formation of a polymethine dye during the determination of
microgram quantities of hydrocyanic acid. The study of the second fraction of the distillate for "flying poisons".
The use of the gas chromatographic method of analysis in the analytical screening program of “flying poisons”.

Gas chromatographic research method as a highly effective method for the separation, detection and
determination of "flying poisons''.
Gas chromatograph, principles of work, use in forensic chemical analysis.

Gas chromatographic analysis in an analytical screening program.
Possibilities of gas chromatographic analysis in the identification of toxicological conditions. Gas
chromatographic research method as a highly effective method for the separation, identification and
quantification of "flying poisons". Basic chromatographic parameters. Types of columns. Fixed liquid phases.
Solid media. Detectors. Qualitative analysis. Analysis conditions. Determination of the parameters of qualitative
analysis (retention time of "flying poisons").
Chemical methods for the analysis of "flying poisons." Advantages, disadvantages. Types of chemical reactions,



detection limit, specificity.

Quantitative analysis of "flying poisons". Determination of "flying poisons" by gas-liquid chromatography.
Absolute calibration method, internal standard. Reproducibility of qualitative analysis methods in relation to the
study of various biological objects (organs, tissues, rotted cadaveric material, biological fluids of patients with
acute poisoning). The influence of various factors on the results of the analysis (the presence of endogenous
compounds in biological samples, the processes of putrefactive decomposition of tissues and organs, metabolic
transformations of the analyzed substances).

Chemical and quantitative analysis of volatile poisons.
Methods of analysis of volatile poisons.

The problem of the examination of alcohol intoxication. Toxicokinetics of ethyl alcohol. Quantitative
diagnosis of intoxication. Analysis methods used in narcology and forensic examination. Gas
chromatographic method.

Stage alcohol intoxication. Forensic chemical examination. Examination of alcohol intoxication. Ethanol.
Properties, mechanism of action on the human body. Toxicity.

Problems and prevalence of alcoholism. Examination of alcohol intoxication. Clinic of poisoning with ethyl
alcohol. Clinical diagnosis of intoxication.

Toxicokinetics. Suction of alcohol. Distribution in the body, biotransformation, excretion. Expert assessment of
ethyl alcohol content in a chemical-toxicological study of various internal organs (blood, urine and
cerebrospinal fluid, etc.). Objects of study. Rules for sampling from living persons, cadaveric material.
Analysis methods used in the chemical-toxicological analysis of drug intoxication and forensic chemical
examination (qualitative-quantitative). Preliminary qualitative tests for ethyl alcohol in the study of exhaled air
and biological fluids. Chemical and modern biochemical research methods.

Gas chromatographic method for the study of ethyl alcohol. Qualitative analysis. Quantitation.

Chemical toxicological analysis for a group of substances isolated by water extraction in combination
with dialysis. Features of chemical toxicological analysis.
Methods of forensic chemical analysis of substances isolated by water extraction in combination with dialysis.
General characteristics of the group. The prevalence of poisoning, causes. Toxicity. Clinic of poisoning and
clinical diagnosis.
Objects of study. Preliminary tests for the presence of the analyzed compounds. Preparation of biological
samples for research. Isolation Dialysis. Prospects for the use of membrane filtration (nitrocellulose filters,
membrane filtration).
Features of chemical-toxicological analysis of acids (sulfuric, nitric, hydrochloric), alkalis (sodium, potassium
and ammonium hydroxides), nitrates and nitrites. Preservation in cadaveric material.
Chemical-toxicological analysis of substances requiring special isolation methods.
Fluorine compounds. Analysis of substances that do not require special isolation methods.
Harmful fumes and gases. Carbon monoxide
The prevalence of poisoning, causes. Toxicity. Classification of poisoning by severity. The mechanism of toxic
action. Differential diagnosis of carbon monoxide poisoning.
Toxicokinetics. Absorption, distribution, excretion from the body. Clinic of poisoning and clinical diagnosis.
The method of hyperbaric oxygenation in a complex of methods of detoxification therapy.
Objects of study. Sampling rules.
Qualitative analysis. Chemical rapid methods for the detection of carboxyhemoglobin in the blood.
Quantitative determination of carboxyhemoglobin in the blood. Spectroscopic research method. The principle of
the method. Research Methodology. Gas-liquid chromatography method in the analysis of carbon monoxide.
Evaluation of the results of quantification.



Toxicology and chemical toxicological analysis of fluorine compounds. Harmful fumes and gases.
Carbon monoxide. Properties, causes, prevalence of poisoning, mechanism of toxic effects.
Toxicology of fluoride. Methods of forensic chemical analysis. Carboxyhemoglobin. Toxicokinetics and
toxicodynamics.

Differential diagnosis and general principles of detoxification therapy. Toxicokinetics. Methods of
chemical toxicological analysis. Evaluation of the results of the study.
Stages of treatment of acute poisoning. The main groups of drugs. Mechanism of action. Indications.

Checkpoint number 3
Examination. Testing of knowledge in the discipline "Toxicological chemistry".



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. Franz-Xaver Reichl. Regulatory Toxicology / Franz-Xaver Reichl, Michael Schwenk // Publisher Name:
Springer, Berlin, Heidelberg. 2014. 946 p. ISBN 978-3-642-35374-1. [DnekTpoHHbIii pecypc].
https://link.springer.com/referencework/10.1007/978-3-642-35374-1

2. Pillay V. V. Modern medical toxicology/V. V. Pillay.-New Delhi:Jaypee Brothers Pvt. Ltd.,2015, ISBN
9789350259658.-611.
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk &db=nlabk & AN=699383

JdomosHuTeIbHAS:

1. Corina Ionescu. Drug Metabolism / Corina Ionescu, Mino R. Caira // Publisher Name: Springer, Dordrecht.
—2005. — 420 p. — ISBN 978-1-4020-4142-6. — [OnexTpoHHbI! pecypc].
https://link.springer.com/book/10.1007/1-4020-4142-X

2. J&#252;rgen H Gross Mass Spectrometry.A Textbook. Springer International Publishing AG, 2017. Online
ISBN 978-3-319-54398-7. Tekct: anexrponnsiii// SpringerLink: [caiiT]. URL:
https://link.springer.com/book/10.1007/978-3-319-54398-7#toc https://link.springer.com/book/10.1007/978-3-
319-54398-7#toc.html

3. Philip C. Burcham. An Introduction to Toxicology / Philip C. Burcham // Publisher Name: Springer, London.
—2014. — 327 p. — ISBN 978-1-4471-5553-9. — [DnexTpoHHbI pecypc].
https://link.springer.com/book/10.1007/978-1-4471-5553-9



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 auctuiinHe Toxicological chemistry npeanonaraeTr ucnosib30BaHUE
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
The list of necessary licensed and (or) free software:
1. An application that allows you to view and play the media content of Adobe Acrobat Reader DC PDF files.
2. Programs, demonstrations of video materials (player) “WindowsMediaPlayer”.
3. The program for viewing Internet content (browser) "Google Chrome".
4. Office suite of applications "LibreOffice".

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aIJaHHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cucteMa BusieoKkoHpepeHIicBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpG3€HT3HI/Iﬁ, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboThI.

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

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

1. Lecture classes - An audience equipped with presentation equipment (projector, screen, computer/laptop)
with the appropriate software, chalk (s) or marker board.

2. Seminar-type classes (seminars, workshops) - An audience equipped with presentation equipment (projector,
screen, computer/aptop) with the appropriate software, chalk (s) or marker board.

3. Laboratory “Laboratory Name”, equipped with specialized equipment. The composition of the equipment is
defined in the passport of the laboratory.

4. Group (individual) consultations - An audience equipped with presentation equipment (projector, screen,
computer/laptop) with the appropriate software, chalk (s) or marker board.

5. Current control - An audience equipped with presentation equipment (projector, screen, computer/laptop)
with the appropriate software, chalk (s) or marker board.

6. Independent work - An audience for independent work, equipped with computer equipment with the ability to
connect to the Internet, provided with access to the electronic information and educational environment of the
university. Premises of the Scientific Library of Perm State University

[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecrieuenust caMoCTOSITEIbHON PaboThl 00yUarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xop.l, aya. 142. O6opynoBan 3 nepcoHaTIbHBIMU KOMIIBIOTEPA C
JIOCTYTOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEpATyphl, Kopi. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparyphl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Toxicological chemistry

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

OIIK.5

Crnoco0eH ocylecTBJIATH NPO(PECCHOHAIBHYIO 1eITEJIbHOCTh B COOTBETCTBHY € I THYECKHUMH
HOPMaMHU M MOPAJIbHO-HPABCTBEHHBIMU NPUHIUNAMH (PapMalleBTUYECKOH ITUKH U

ACOHTOJIOTUH
Komnerenmuus Inanupyembie pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK.5.1 Know: moral and ethical HeynoBierBopures
Ocymectisier standards and principles related to | The student does not know how to interact in
B3aMMO/ICIICTBHE B the professional activity of a the system “pharmaceutical specialist-visitor of
cucreme pharmaceutical worker when a pharmacy organization” and “pharmaceutical
«(apMareBTHICCKHIA communicating with visitors and | specialist-medical specialist”. He is not able to

CHEIHATUCT-IOCETUTENh
anTe4YHOM OpPraHu3aINy -
MEIUIIMHCKUN
CIICITUAIICTY B
COOTBETCTBUH C HOPMaMHU
(bapMareBTHYECKOM
STHKH U JICOHTOJIOTHH

medical professionals;

To be able to: carry out interaction
in the system "pharmaceutical
worker-visitor to a pharmacy
organization" and "pharmaceutical
worker-medical specialist" in
accordance with the norms of
pharmaceutical ethics and
deontology;

Possess: communication skills
when communicating with visitors
and medical professionals;
methods of using normative,
reference and scientific literature
for solving professional problems,
using modern resources of
information support for
pharmaceutical business in the
context of chemical and
toxicological studies

provide advice on the toxicity of drugs, conduct
health education and information work among
the population about drugs, their use and storage
at home, about the sources of poisoning, about
drug addiction and substance abuse.
Does not know the laws and other regulatory
legal acts of the Russian Federation on
pharmacy issues; fundamentals of toxicological
chemistry; medicines, rules for their storage and
dispensing.
Does not know the methods and means of
pharmaceutical ethics and deontology,
psychology of professional communication.
YaoBaerBopuTeabH
The student has limited knowledge of the
interaction in the system “pharmaceutical
specialist-visitor of a pharmacy organization”
and “pharmaceutical specialist-medical
specialist”. It does not fully provide advice on
the toxicity of drugs, conduct health education
and information work among the population
about drugs, their use and storage at home,
about the sources of poisoning, about drug
addiction and substance abuse.
Knows badly the laws and other regulatory legal
acts of the Russian Federation on pharmacy
issues; fundamentals of toxicological chemistry;
the use of medicines, the rules for their storage
and dispensing.
Does not fully own the norms of pharmaceutical




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH
ethics and deontology.
Xopoio

The student has good knowledge of interaction
in the system "pharmaceutical specialist-visitor
of a pharmacy organization" and
"pharmaceutical specialist-medical specialist".
Knows how to provide advice on the toxicity of
certain drugs, conduct health education and
information work among the population about
some drugs, their use and storage at home, about
the sources of poisoning, about drug addiction.
Knows well the laws and other regulatory legal
acts of the Russian Federation on
pharmaceutical issues; fundamentals of
toxicological chemistry; the use of medicines,
the rules for their storage and dispensing.
Uses the methods of pharmaceutical ethics and
deontology, psychology of professional
communication.

Otiamn4Ho
The student has complete knowledge of
interaction in the system "pharmaceutical
specialist-visitor of a pharmacy organization"
and "pharmaceutical specialist-medical
specialist". Knows how to provide advice on the
toxicity of medicines, conduct health education
and information work among the population
about medicines, their use and storage at home,
about the sources of poisoning, about drug
addiction and substance abuse.
Has full knowledge of the laws and other
regulatory legal acts of the Russian Federation
on pharmaceutical issues; fundamentals of
toxicological chemistry; the use of medicines,
the rules for their storage and dispensing.
He is proficient in methods and means of
pharmaceutical ethics and deontology,
psychology of professional communication.




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

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

BxoaHoii KOHTPOJIb

Conducting into toxicological
chemistry. The main sections
of toxicological chemistry.
The main directions of
chemical toxicological
analysis. Organization of
forensic medical examination
in the Russian Federation.
BxoaHnoe TectupoBanue

Residual knowledge is controlled: 1. By

general and inorganic chemistry, chemical
properties of elements and their
compounds. 2. In physics - the basic laws

of physics, physical phenomena and laws.

3. In physical and colloidal chemistry,
knowledge of solutions and processes
occurring in solutions. The main

principles of thermodynamics,
thermochemistry. 4. In analytical

chemistry. The main provisions of the
theory of ionic equilibria in relation to
acid-base reactions, redox,
precipitation.

Methods for the detection of inorganic
cations and anions. 5. In organic

chemistry. Fundamentals of the qualitative
analysis of organic compounds.

Identification of organic compounds based
on the results of qualitative reactions, as
well as UV and IR spectroscopy data. 6. In

biochemistry. The theoretical basis of the
pathways of the enzymatic transformation
of drugs in the body. 7. In pharmaceutical

chemistry. Chemical methods underlying
the qualitative analysis of drugs. Chemical
methods underlying the quantitative
analysis of drugs. The principles underlying
the physicochemical methods of drug
analysis. 8.Pharmacology. Knowledge of

the laws of pharmacokinetics and
pharmacodynamics of drugs.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.5.1

Ocy1iecTBIISIET B3aUMO/JICHCTBUE B
cuctemMe «hapmareBTUIECKHMA
CIIEIUAJINCT-IIOCETUTEIIb allTCYHOU
OpraHu3aIy - METUIIMHCKUT
CIIEI[UAJIMCT» B COOTBETCTBHHU C
HOpMaM# (apMareBTUIECKON
STHKH U JCOHTOJIOTUU

Checkpoint number 1
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Toxicological chemistry. Biochemical
toxicology. Mathematical models
characterizing the course of
pharmacokinetic processes.
Biotransformation of foreign compounds in
the body. Chemical toxicological analysis.

Methods of isolating medicinal and narcotic
substances from Toxicological chemistry.
Biochemical toxicology. Mathematical
models characterizing the course of
pharmacokinetic processes.
Biotransformation of foreign compounds in
the body. Chemical toxicological analysis.

Methods of isolating medicinal and narcotic
substances from biological material. The
basics of conducting directed and general
(non-directional) analysis. Methods for the
detection and determination of drugs during
forensic chemical examination. Immune

chromatographic and spectral methods
during forensic chemical examination and
analytical diagnosis of acute poisoning and
drug addiction.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.5.1

Ocy1iecTBIISIET B3aUMO/JICHCTBUE B
cuctemMe «hapmareBTUIECKHMA
CIIEIUAJINCT-IIOCETUTEIIb allTCYHOU
OpraHu3aIy - METUIIMHCKUT
CIIEI[UAJIMCT» B COOTBETCTBHHU C
HOpMaM# (apMareBTUIECKON
STHKH U JCOHTOJIOTUU

Checkpoint number 2
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Analytical diagnosis of acute poisoning.
Features of chemical-toxicological analysis
during the analytical diagnosis of acute
poisoning. Analytical diagnosis of drug
addiction and substance abuse. Introduction
to the problem. Features of
chemical-toxicological analysis of drugs
that cause intoxication. Cannabinoids.
Chemical-toxicological analysis (forensic
chemical) on a group of substances isolated
by extraction with organic solvents.
Characterization of substances isolated
from biological material by extraction and
sorption. Liquid chromatography in the
diagnosis of poisoning. Chemical
toxicological analysis and methods for
isolating pesticides from biological
material. A group of substances isolated
from biological objects by mineralization.
Methods of isolating compounds of heavy
metals and arsenic from biological objects.
Fractional analysis for individual ions.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.5.1 Checkpoint number 3 Distillation methods, forensic chemical
Ocy1ecTBisieT B3aUMOACHCTBIE B | ITOroBOe KOHTPOJILHOE analysis. Classification of substances.
cucremMe «(papManeBTHIECKU MeponpusiTue Toxicity. The prevalence of poisoning.

CHEIHATUCT-TIOCETUTENb alTeUYHOM
OpraHu3aIy - MEAUIIUHCKHMA
CHELHAIUCT» B COOTBETCTBUU C
HOpMaM# (apMareBTUIECKON
STUKU U JICOHTOJIOTUU

Toxicokinetics. Metabolism. Clinic of
poisoning. Clinical diagnosis. Isolation of
"flying poisons" from biological objects.
Objects of study. Modern methods of
isolation. Fundamentals of building a
general (non-directional) analysis of "flying
poisons". Possibilities of gas
chromatographic analysis for the
identification of toxicological conditions.
Basic chromatographic parameters.
Methods of forensic chemical analysis of
substances isolated by extraction. General
characteristics of the group. Toxicity.
Clinic of poisoning and clinical diagnosis.
Objects of study. Preliminary tests for the
presence of the analyzed compounds.
Preparation of biological samples for
research. Isolation Chemical-toxicological
analysis of substances requiring special
isolation methods. Toxicity. Classification
of poisoning by severity. The mechanism of|
toxic action. Chemical express methods for
the detection of carboxyhemoglobin in the
blood. Methods of isolating organic
substances. Classification of substances
isolated by extraction and sorption.
Toxicity. The prevalence of poisoning.
Toxicokinetics. Metabolism. Clinic of
poisoning by substances isolated by
extraction and sorption. Clinical diagnosis.
Methods for isolating and determining
pesticide poisoning. Pharmacokinetics of
foreign compounds. Chemical toxicological
analysis in forensics. Methods of detection
and determination of substances in forensic
chemical examination. Acute poisoning and
the role of chemical toxicological expertise.
Opiates. Cannabinoids. Pesticides Heavy
metals. Arsenic.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Conducting into toxicological chemistry. The main sections of toxicological chemistry. The main
directions of chemical toxicological analysis. Organization of forensic medical examination in the
Russian Federation.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHbIH 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: ()
[Tpoxoanoii 6amt: 0

Iloka3aTesn oeHNBAHUS banasl

the examiner demonstrates knowledge of the basic material on the proposed question; ¢ the 20
examiner has basic terms and concepts, but uses simplified definitions; ¢ the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no

more than 2 minor erroneous judgments, inaccuracies or reservations.

« the examinee is limited by general concepts and / or gives a general answer on a topic close to 10
the proposed question; ¢ the examinee is not well versed in basic concepts, definitions, terms; ¢

the examinee makes systematic errors in names, terms, etc. * the examinee is limited to general

concepts on the proposed issue. e the examinee is confused in terms and concepts.

Checkpoint number 1

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amm: 15

IToxa3zaTen oneHUBAHUSA Banabl

Knowledge of immune methods during forensic chemistry

Knowledge of the use of screening methods for testing for an unknown drug substance

Knowledge of the methods of analytical diagnosis of acute poisoning and drug addiction

3
3
3
Knowledge of methods for isolating (isolating) medicinal substances from biological objects 3
during forensic chemical analysis, cleaning methods and techniques

Knowledge of the stages and main pathways of biotransformation of foreign compounds, factors 3
affecting the metabolism of foreign compounds, toxicity of their metabolites

Knowledge of methods for the detection and determination of drugs during forensic chemical 3
examination

Knowledge of the basics of conducting directed and general (non-directional) analysis

Knowledge of the concept of biochemical toxicology, general patterns of distribution of
substances in the body

Knowledge of the subject and method of toxicological chemistry, the main directions of chemical 3
toxicological analysis

Knowledge of the methods of isolating medicinal and narcotic substances from biological fluids 3
during chemical-toxicological analysis




Checkpoint number 2

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUS

Banabl

Knowledge of the diagnosis of drug addiction and substance abuse

Knowledge of fractional analysis for individual ions, methods for the quantitative determination
of "metallic" poisons

Knowledge of the fractional method of analysis of "metals", its features; principles and methods
separation of metal ions

nowledge of the general characteristics of a group of pesticides, their classification, toxicity,
behavior in the body, identification methods

Knowledge of the physicochemical properties, pharmacokinetics and metabolism of cannabinoids

Knowledge of the features of chemical toxicological analysis during the analytical diagnosis of
acute poisoning

Knowledge of the features of chemical-toxicological analysis of drugs that cause intoxication,
stages of analysis, choice of methods

Knowledge of the principles of chemical toxicological analysis on a group of substances extracted
with organic solvents

Knowledge of the role of chemical toxicological analysis in the diagnosis of acute poisoning,
analytical diagnosis of acute poisoning

Knowledge of the general characteristics, physicochemical properties and toxicity mechanisms of
compounds of heavy metals and arsenic

Checkpoint number 3

[IponomKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBust npoBeIEHHS] MEPOIIPUATHUS: B 4aChl CAMOCTOSITEILHOI PadoThI
MakcumanbHBIH 0ajl, BRICTABISIEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoanoii 6amt: 20

IToxa3zarenn oleHNBAHUA

Baaasl

Answer to additional questions of the second ticket question

10

Full answer to the first ticket question

10

Complete answer to the second ticket question

10

Answer to additional questions of the first ticket question

10




