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1. HaumeHoBaHUE QM CIUATIIHHBI
Industrial Medicine Technology

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 nucuuminael Industrial Medicine Technology y oby4atomierocs 10KHBI OBITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.4 Crioco6eH ocymiecTBIATh TPO(PECCHOHATIBHYIO EATEILHOCTh C YYETOM KOHKPETHBIX
HKOHOMUYECKHUX, IKOJIOTMUECKUX, COIIMAIbHBIX ()aKTOPOB B paMKaxX CUCTEMbl HOPMaTHUBHO-IIPABOBOIO
perynupoBaHus chepbl 00paleHus JEKapPCTBEHHBIX CPEJICTB
HNuaaukaropsl
OIIK.4.1 YuuThiBaeT npu NPUHATHH YIPABIEHYECKUX PEILIEHUN 3KOHOMUYECKHE U COLIUAIbHbIE
(bakTopbl, OKa3bIBAOLINE BIUSHUE HA (PUHAHCOBO-XO03WCTBEHHYIO I€ATEIbHOCTh (hapMalleBTUYECKUX
OpraHu3aluit
IIK.8 Crioco0eH K 0CyIIeCTBICHUIO TEXHOJIOTUYECKUX MTPOLIECCOB MPU MIPOMBIIIIIEHHOM MPOU3BOACTBE U
W3TOTOBJIEHUH JIEKAPCTBEHHBIX CPENICTB
HNuaukaropsl
ITK.8.1 Ocy1ecTBaseT U CONPOBOKIAAET MIPOLIECC IIPU IPOMBIIITIEHHOM IIPOU3BOCTBE JIEKAPCTBEHHBIX
CPEICTB
I1K.8.2 KonTponupyet conepkaHue NOMEIIEHUH, PoLece IKCIUTyaTallul U TEXHUUECKOe 00CITy )KUBaHUE
o0opyaoBaHus



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

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

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

13

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

288

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

112

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

56

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

42

CamocrosiTesibHas padoTa
(ak.4ac.)

176

®opMBbI TEeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MepOIIpusTHE (2)
Hrorosoe koHTponbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ox3ameH (13 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Industrial drug technology as a science. Technology of dosage forms. Structure, goals and objectives.
GMP rules. The main regulatory and technical documentation governing the production of drugs
Modern theoretical concept of pharmaceutical technology: unity of laws of influence of pharmaceutical factors
in the process of creation of medicinal, preventive, rehabilitation and diagnostic means. The structure of
pharmaceutical technology as a discipline, its sections: drugs and excipients, basic processes and devices of
pharmaceutical technology, technology of dosage forms, machinery and equipment of pharmaceutical industries,
Standardization of quality of medicines. Dependence of the quality of dosage forms on the standard of
medicines. State Pharmacopoeia, Pharmacopoeia article, Temporary Pharmacopoeia Article. A brief history of
domestic Pharmacopoeia. Pharmacopoeia regulation of production and quality of drugs, excipients and dosage
forms. State Pharmacopoeia of the Russian Federation, international Pharmacopoeia, USA, Great Britain,
Germany, etc. Rationing of drug formulations. Recipe of officinal and trunk. Indicators and standards of quality
of initial components and finished drugs. Rationing of manufacturing conditions and technological processes of
production of medicines. Rules of GMP, Pharmacopoeia article, Temporary Pharmacopoeia Article,
technological regulations, orders of the Ministry of health, instructions for the manufacture and quality control
of dosage forms in pharmacies, other regulatory documentation, sources of information. Organization of quality
system of production of medicines.

The main processes and devices used in the manufacture of dosage forms and preparations.
Classifications. Machines and apparatus. Thermal processes in the pharmaceutical industry
Types of basic processes of pharmaceutical technology on various grounds: mechanical, hydromechanical,
thermal, mass transfer, etc. the Role and relationship of typical processes of pharmaceutical technology. General
concepts of machines and apparatuses. Basic concepts of transfer mechanisms. Law of equilibrium.
Thermodynamic equilibrium. The direction and driving force of the process. Mechanical processes and
apparatus. Hydromechanical processes and devices. Thermal processes and apparatus. Mass transfer processes
and devices. Vacuum evaporators: ball, tubular, free circulation, natural circulation, forced circulation, film,
rotary. Vacuum-evaporating installation. Side effects of evaporation: formation of inlays, temperature losses,
spray and foam, hydraulic, hydrostatic depression. By addressing.

Extraction phytopreparations
Extraction of medicinal raw materials.
Theoretical bases of extraction of medicinal raw materials with cellular structure. Raw material preparation.
Extractants. Requirements to them, nomenclature, justification of choice. Methods of extraction, ways of
intensification. Extraction herbal remedies. Classifications. Characteristic. Extraction herbal remedies: herbal,
total as purified preparations of individual substances. Technological schemes of obtaining. Industrial methods
of extraction — maceration, percolation, repercolation, and circulating counter-current extraction. Methods of
intensification. Equipment for extraction.

Tinctures. Definition. Characteristic. Evaporation. Preparations from fresh raw materials.

Place among the other extraction agents. Technological scheme of production, equipment. Extraction methods,
purification methods. Quality indicators of tinctures, evaluation methods. Special occasions of preparation. The
use of evaporation in pharmaceutical technology. Vacuum evaporation. Schematic diagrams of vacuum
evaporators. Varieties of vacuum evaporators. Side effects of evaporation and methods of compensation.
Preparations from fresh raw materials. Characteristics, classification. Feature of manufacture. Juices, tinctures,
extracts. Technological scheme. Stabilization and preservation of juices. Nomenclature.

Extracts
Production of extracts (liquid, thick, dry). Technological and hardware schemes



Most refined (overall) herbal remedies. Classification. Preparations of individual substances from medicinal
plant raw materials.

Place the most refined (overall) herbal remedies among other ekstraktsionnyh herbal remedies. Technological
schemes of obtaining. Equipment for carrying out processes of liquid extraction, adsorption and other ways of
purification of extracts. Classification and characteristics of preparations of individual substances from
medicinal plant raw materials. Their place among the extraction of herbal remedies. Technological schemes of
obtaining. Purification of extracts from ballast substances, separation of the amount of purified substances,
isolation of individual.

Medicines from animal raw materials.

Characteristics of the preparations. Raw materials, their selection, preservation, processing features.
Classifications. Technology of preparations of dried glands and tissues. Features of technology of extraction
organopreparations for internal application. Enzyme preparation. Cell preparations. Technology of
organopreparations for parenteral administration. Highly effective methods of purification: Athene
chromatography, gelfiltration, etc. Drugs for injection: adenocorticotropic hormone, pituitrin, etc.

Tinctures. Liquid, thick and dry extracts
Mass transfer processes. Theoretical bases of extraction. Extractants: classification, obtaining. Methods of
extraction, ways of intensification. General characteristics of the process and features of extraction in liquid —
solid and liquid — liquid systems. The main methods of extraction: single extraction, multiple cross-current
solvent, multiple countercurrent, circulating. Extractors. Classification. Device and principle of operation of
mixing-settling and differential-contact (spray, rotary-disk, pulsation, centrifugal) extractors. Extraction in
liquid-liquid system. Production of tinctures. Production of extracts (liquid, thick, dry). The technological and
hardware circuits. Recovery and rectification of alcohol.

Neogalenic preparations
The most purified (total) herbal remedies. Herbal preparations of individual substances. Definition
Characteristic. Properties Their place among other herbal remedies. Nomenclature. Classification of drugs
(glycosides, alkaloids, flavonoids, etc.). The general technological scheme of obtaining preparations of
individual substances. Methods of isolation, purification and separation of the sum of individual substances.
Recrystallization. Equipment for carrying out liquid extraction processes, adsorption and other ways of cleaning
extracts. Dosage forms of drugs of individual substances. Private technology.

From fresh plant materials. Biogenic stimulant preparations.Organopreparations
Preparations from fresh vegetable raw materials. Characteristic. Classification. Technology. Nomenclature: aloe
juice and others. Technological scheme of juice production. Cleaning and stabilization of juices. Private
technology. Standardization of preparations from fresh vegetable raw materials. Storage. Preparations of
biogenic stimulants. Characteristic. Technology. Nomenclature: aloe extract liquid and others. Preparations
from animal raw materials: characteristics, classification. Raw materials, their selection, preservation,
processing features. Technology of preparations of dried glands and tissues. Features of technology of extraction
organopreparations for internal application. Enzyme preparation. Cell preparations. Technology of
organopreparations for parenteral administration. Highly effective methods of purification: affine
chromatography, gelfiltration, etc. Insulin. Drugs for injection: adrenocorticotropic hormone, pituitrin, etc.
Nomenclature: thyroidin, Pancreatin, lidase, ATP.

Control event number 1
Industrial drug technology as a science. The modern concept of industrial technology of drugs. Technology of
dosage forms. Structure, goals and objectives. GMP rules. The main regulatory and technical documentation



governing the production of drugs. Extraction dosage forms of industrial production. Technological and
hardware schemes for the production of extraction preparations.

Medical solutions, syrups, suspensions and emulsions of industrial production
Medical solutions. Technological and apparatus scheme for the production of aqueous solutions.
Standardization. Syrups. Suspensions and emulsions. Technological and hardware production schemes.
Standardization. The solution of situational problems at the rate of industrial technology of drugs (material
balance, the rule of mixing).

Soft dosage forms of industrial production. Suppositories
Ointments. Definition Characteristic. Classifications. Compositions. Excipients. Basics, their classification
according to composition, physicochemical, technological properties, according to the degree of relationship
with medicinal substances. Technological schemes for producing ointments of various types. Methods of
introducing drugs into the base. Suppositories. Definition Characterization of the rectal route of administration
of dosage forms. Types of rectal dosage forms. Types of suppositories, their classification. Compositions.
Excipients, classification and nomenclature. The basis for suppositories: lipophilic, hydrophilic, diphilic.
Technological schemes. Ways to improve.

Sterile dosage forms of industrial production
Features of industrial production of solutions for parenteral administration.
Characteristic. Types of dosage forms. General requirements. Comparative characteristic. Definition,
characteristics of the dosage form, application. Water preparation. Requirements for ampoule glass. Dressing
ampoules and preparing them for filling with solutions. Equipment.

Amputation.

Methods of washing ampoules, their drying sterilization. Preparation of injection solutions, cleaning of
mechanical contaminants. Equipment. Methods of filling ampoules with solutions. Sealing ampoules and
checking the integrity of the package. Sterilization. Standardization. Quality indicators of solutions in ampoules.
Quality inspections. Nomenclature.

Eye dosage forms of industrial production.
Characteristics and classification. Drops, ointments, films, ocular therapeutic systems. Standardization.
Nomenclature. Equipment used. Technological scheme.

Injectable dosage forms of industrial production. Production of ampoules and vials for injectable
dosage forms
Features of the industrial production of solutions for parenteral administration. Characteristic. Types of dosage
forms. General requirements. Comparative characteristics. Definition, characterization of the dosage form,
application. Water treatment. Requirements for ampoule glass. The manufacture of ampoules and their
preparation for filling with solutions. Equipment. Methods for washing ampoules, their sterilization drying.
Preparation of injection solutions, cleaning from mechanical impurities. Equipment.

Sterilization methods. Purification of injection solutions. Infusion solutions. Filling and sealing
ampoules. Quality assessment of injectable dosage forms
Preparation of solutions for injection. Private technology of ampouled solutions. Stabilization and purification
of injection solutions in a factory environment. Methods of filling ampoules with solutions. Sealing of ampoules
and checking the tightness of the package. Sterilization. Standardization. Quality indicators of solutions in
ampoules. Braquerage. Technological and equipment schemes for the production of injection solutions. Infusion
solutions for industrial production, emulsions and suspensions for parenteral administration. Technological



features of obtaining a 0.5% solution of novocaine, 20% glucose solution, 5% ascorbic acid solution, 25%
magnesium sulfate solution.

Ophthalmic dosage forms of industrial production
Ophthalmic dosage forms of industrial production (drops, ointments, films, ocular therapeutic systems).
Characterization and classification. Standardization. Nomenclature. Ophthalmic medicinal films, equipment
used, technological scheme. Promising drug form for the eyes.

Control event number 2
Medical solutions, syrups, suspensions and emulsions of industrial production. Soft dosage forms of industrial
production. Suppositories. Injectable dosage forms of industrial production. Production of ampoules and vials
for injectable dosage forms. Sterilization methods. Purification of injection solutions. Infusion solutions. Filling
and sealing ampoules. Quality assessment of injectable dosage forms. Ophthalmic dosage forms of industrial
production.

Solid Dosage Forms
Tablets. Definition. Characteristic. Types of tablets.
Composition and methods for the preparation of tablets. Theoretical bases of tableting. Technological schemes
of production of tablets. Pressing tablets. Tablet machines: rotary and percussion, their device, the principle of
operation. Coated tablets. Methods of coating tablets with shells: pelleting and suspension, pressed coatings,
film. Quality indicators of tablets and their rationing. Granules. Dragee. The microgranules. Microcapsules.
Characteristics, purpose. Technological schemes of reception of drops and as microdrops. Methods of
microgranulation and microcapsulation. Apparatus. Medical capsules. Definition. Characteristics, purpose.
Methods for obtaining hard and soft capsules. Spansule.

Tableted preparations. Studying the properties of pressed materials. Tablet technology
Tablets. Classification. Technological properties of powders. The theoretical foundations of tabletting. Methods
for producing tablets. Direct pressing. Tablet machines: rotary and percussion, their device, principle of
operation.

Technology for the production of tablets with preliminary granulation. Coating tablets
Technology for producing tablets with preliminary granulation of mixtures. The technological scheme for the
production of tablets using dry and wet granulation of tableted masses. Methods for coating tablets with
coatings: coated and suspension, extruded and film coatings. Technological scheme of production.

Trituration tablets. Evaluation of the quality of tablets. Ways to improve the pills. Granules. Dragee
Trituration tablets. Quality indicators of tablets and their rationing. Ways to improve the pills. Granules. Dragee.
Packaging solid dosage forms.

Encapsulated drugs. Microcapsules
Hard gelatin capsules. Soft gelatin capsules. Characteristic. Technological scheme of production.
Standardization. Nomenclature. Spansula. Microgranules. Microcapsules Characteristic, purpose. Technological
schemes for obtaining dragees and microdrags. Methods of microgranulation and microencapsulation. Devices.
Standardization. Nomenclature

Prospects for creating a new generation of dosage forms and therapeutic systems. Aerodispersed dosage
forms
Creation and preclinical testing of drugs. Ways of search and development of new drugs. Experimental study
and clinical trials of drugs. Ways to improve traditional medicines. Biotechnology of traditional medicines and
medicines of the future. State and prospects of development of production of therapeutic systems. The main



directions of improvement of technology and quality of ointments. New solid dosage forms of prolonged action.
Nanotechnology in the preparation of dosage forms. Characteristics of aerosol dosage forms. Features of
manufacturing technology of drugs under pressure. The device and the principle of operation of the aerosol can.
Propellants, classification, requirements. The new aerosol packaging. Sprays.

Modern tests and devices for biopharmaceutical evaluation of dosage forms and systems. Methodology
for the development of ND for the production of finished drugs
Bioavailability and therapeutic equivalence of drugs. Methods for determining absolute and relative
bioavailability. Pharmaceutical factors and their role in obtaining therapeutically equivalent standard drugs. In
vitro tests to determine dissolution and release of drugs from dosage forms. Principles of modeling the processes
of release and absorption of drugs from dosage forms. Tests for biopharmaceutical research, devices.
Interpretation of results obtained in vitro and in vivo. Stages. Bioobjects. Preparation of medicinal and
prophylactic agents by biosynthesis and biotransformation.

Exam
A list of exam questions is attached.



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. Richard S. Larson Bioinformatics and Drug Discovery. Humana Press, 2006. Online ISBN 978-1-59259-964-
6. Texct anextponHbIi // : https://link.springer.com/book/10.1385/1592599648#toc
https://link.springer.com/book/10.1385/1592599648

2. Yvonne Bouwman-Boer, V'lain Fenton-May, Paul Le Brun Practical Pharmaceutics. An International
Guideline for the Preparation, Care and Use of Medicinal Products. KNMP and Springer International
Publishing Switzerland 2015. Online ISBN 978-3-319-15814-3. TekcT 37€KTpOHHBIH // :
https://link.springer.com/book/10.1007/978-3-319-15814-3 https://link.springer.com/book/10.1007/978-3-319-
15814-3

JlonmosiHUTEIBHAS

1. Volker B&#252;hler Polyvinylpyrrolidone Excipients for Pharmaceuticals. Povidone, Crospovidone and
Copovidone. Springer-Verlag Berlin Heidelberg, 2005. Online ISBN978-3-540-27090-4. TekcT 31€KTpOHHBIH //
: https://link.springer.com/book/10.1007/b138598 https://link.springer.com/book/10.1007/b138598

2. Ali R. Rajabi-Siahboomi Multiparticulate Drug Delivery. Formulation, Processing and Manufacturing.
Controlled Release Society, 2017. Online ISBN 978-1-4939-7012-4. TekcT 31€KTpOHHBIH // :
https://link.springer.com/book/10.1007/978-1-4939-7012-4#toc https://link.springer.com/book/10.1007/978-1-
4939-7012-4



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

http://www.consultant.ru/ CrnpaBouHo-nipaBoBas cucrema KoHcyiapTant+

https://pubchem.ncbi.nlm.nih.gov/ ba3a naHHBIX XUMHUYECKUX COEAMHEHUI

http://www.rlsnet.ru/ Peructp nekapcTBEeHHBIX CPE/ICTB

http://www.iprbookshop.ru/ Onexrponno-oubnuoreunas cucrema [PRbooks

https://cyberleninka.ru/ Hayunas snextponnas 6ubnmoreka « Kubepnenunkay

http://grls.rosminzdrav.ru/Default.aspx PeecTp iekapcTBEHHBIX CpEICTB

10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN

00pa30BaTeJIbHOI0 MpoUecca Mo AMCHUIINHE

Oo6pazoBatenbublit poriecc mo nuciuiuinae Industrial Medicine Technology npeanonaraer
MCIOJIb30BaHUE CIIEAYIOIIEro MPOrpaMMHOT0 oOecreueHus] 1 UH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation materials (slides on the topics of lecture and practical classes).

On-line access to the Electronic Library System (ELS).
Access to the electronic informational and educational environment of the university;
Testing.

The list of necessary licensed and (or) free software:

1. Office suite of applications "LibreOffice".

2. An application that allows you to view and play media content of PDF files “Adobe Acrobat Reader DC”.
3. Programs, demonstrations of video materials (player) “WindowsMediaPlayer”.

4. The program for viewing Internet content (browser) "Google Chrome".

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
WCTIOJIb30BAThCS:

cuctema BuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboThI.

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

11. Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa30BaTeJbHOI0 MPOLECcCa M0 JUCUUILIHHE

1. Lectures - an Audience equipped with presentation equipment (projector, screen, computer / laptop) with the
appropriate software.
2. Seminar type classes (seminars, practical classes) - an Audience equipped with presentation equipment
(projector, screen, computer/laptop) with appropriate software, chalk (s) or marker Board.
3. Laboratory classes - laboratory "Pharmaceutical technology", equipped with specialized equipment. The
composition of the equipment is defined in the Passport of the laboratory.
4. Independent work-the 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 PSU.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieueHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Industrial Medicine Technology

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

OIIK 4

Crnoco0eH ocymiecTBIAATH NPOGeCCHOHAIBHYIO 1eSITeJIbHOCTD C Y4€TOM KOHKPETHBIX
IKOHOMHUYECKHNX, IKOJOTHYECKHUX, COHATbHBIX (PAKTOPOB B paMKaX CHCTeMbl HOPMATHBHO-
NPaBOBOI0 PeryJHpPoBaHus cepbl 00palieHHs JeKAPCTBEHHBIX CPE/ICTB

Komnerenmuus Inanupyembie pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK 4.1 Know: economic and social HeynoBierBopures
Y4uTHIBaCT NpU factors that affect the financial and Knowledge is unsystematic, fragmentary. The
MPUHATHH economic activities of answers made gross, fundamental mistakes.
YIPABJIEHUECKUX pharmaceutical organizations, Difficulties in making management decisions
pereHui which must be taken into account | that affect the financial and economic activities

HKOHOMUYECKHUE U
conraJIbHbIE (DaKTOPHI,
OKa3bIBAIOLIUE BIUSIHNE
Ha (PMHAHCOBO-
XO35IICTBEHHYO
JIeSITEIbHOCTD
(dapMaIreBTHYECKUX
OpraHMu3aLuii

when making management
decisions.

To be able: to apply the acquired
knowledge for making
management decisions in the
implementation of financial and
economic activities of
pharmaceutical organizations.
Own: theoretical knowledge about
the rules of management decision-
making taking into account
economic and social factors that
affect the financial and economic
activities of pharmaceutical
organizations; skills of
presentation of independent point
of view, analysis and logical
thinking in the field of
management decisions.

of pharmaceutical organizations. Errors in the
classification of management decisions, the
description of the structure and technology of
the decision-making process, the lack of
consideration of economic and social factors.
Difficulties and mistakes are not eliminated
after leading questions of the teacher.

YnoBaerBopuTebH
Knowledge of the main provisions of the
program. The answer is not complete, without
justification and explanation.
Poor knowledge of economic and social factors
that need to be taken into account when making
management decisions. Significant difficulties
in theoretical issues relating to the classification
of management decisions, the description of the
structure and technology of the decision -
making process that affect the financial and
economic activities of pharmaceutical
organizations. Errors are eliminated by
additional questions of the teacher.

Xopomuo
Full knowledge of the training material provided
by the program, successful completion of all
tasks provided by the forms of current control.
The answer is justified, reasoned. Minor errors,
inaccuracies, which are corrected after the
comments of the teacher.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1au4Ho
Comprehensive in-depth knowledge on the issue
of management decisions affecting the financial
and economic activities of pharmaceutical
organizations, accounting for economic and
social factors. The answer is justified, reasoned.

IIK.8

Cnoco0eH K 0CylIeCTBJICHHIO TEXHOJIOTMYEeCKHX MPOLeccOB IPH NPOMBILIIIEHHOM NPOU3BO/ICTBE
¥ U3rOTOBJICHUH JIEKAPCTBEHHBIX CPEICTB

KoMnerenuus Ili1anupyemMsle pe3yabTaThl KpuTtepuu oneHMBaHus pe3y/1bTaTOB
(MHAUKATOP) o0y4eHust o0y4eHust
I1K.8.2 To know: rules and norms of HeynosiierBopuren
KonTponupyer sanitary and hygienic regime, Knowledge is unsystematic, fragmentary. The
coJiep>kaHue rules of aseptic conditions of answers made gross, fundamental mistakes.

MMOMEILIEHUH, TTPOLIECC
IKCILTyaTaIlu |
TEXHHYECKOE
o0cy)KBaHUE
o0opymoBaHUs

manufacture of medicines;
technological process of
manufacture of medicines in the
conditions of pharmacy and
industrial production; the device
and principles of modern
laboratory and production
equipment; normative
documentation regulating the
manufacture, production and
quality of medicines in
pharmacies and pharmaceutical
enterprises.

Be able to: apply in practice the
basic requirements for the
manufacture of medicines; use
laboratory and technological
equipment; evaluate the technical
characteristics of pharmaceutical
equipment and machines; comply
with the rules of labor protection
and safety.

Own: the rules and regulations of
the sanitary-hygienic regime, the
rules for ensuring aseptic
conditions for the manufacture of
medicines; the technological
process for the manufacture of
medicines in a pharmacy and
industrial production; skills to

Difficulties in understanding the device and
principle of operation of modern laboratory and
production equipment, operation and
maintenance. Sketchy knowledge about the
conditions of aseptic technological process and
its compliance with modern requirements for the
organization of production GMP. Difficulties
and mistakes are not eliminated after leading
questions of the teacher.

YaoBaerBopuTeabH

Poor knowledge of the characteristics of the
content of production facilities, ensuring the
required class of cleanliness of premises,
requirements for personnel, overalls, significant
difficulties in theoretical issues relating to the
device and the principle of operation of modern
laboratory and production equipment, the
operation and maintenance process. Errors are
eliminated by additional questions of the
teacher.

Xopouo
Full knowledge of the training material provided
by the program, successful completion of all
tasks provided by the forms of current control.
The answer is justified, reasoned. Minor errors,
inaccuracies, which are corrected after the
comments of the teacher.

OT1iu4HO
Comprehensive in-depth knowledge of the




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust

select the optimal technological O1auyHo

process and prepare the necessary | characteristics of the content of production

technological equipment for the | facilities, ensuring the required class of

manufacture of drugs. cleanliness of premises, requirements for
personnel, overalls, devices and principles of
operation of modern laboratory and production
equipment, operation and maintenance. The
answer is justified, reasoned.

IIK.8.1 Know: the basics of technological HeynosiierBopuren

OcymecTBIsIeT U
COIIPOBOKAAET TPOIIECC
IIpY IIPOMBILUIEHHOM
MIPOU3BOJICTBE
JICKApCTBCHHBIX CPCACTB

processes in the industrial
production and manufacture of
medicines; regulatory and
legislative framework governing
the production of medicines; the
basics of Biopharmaceuticals and
its role in modern technology of
medicines; innovative medicines
and their place in the system of
drug supply; requirements for
labeling, packaging and storage of]
pharmaceutical products;
requirements of international
standards for industrial production
of medicines; sanitary
requirements for the manufacture
of drugs in the conditions of
pharmaceutical organizations;
types of interaction of drugs and
types of drug incompatibility;

Be able to: apply the acquired
knowledge directly to the
technological processes of
industrial production of
medicines;; choose the best
technology and produce dosage
forms of industrial production;
organize the production of
medicines and the manufacture of
medicines; make the material
balance for the individual
components of the technological
process; receive finished dosage
forms on laboratory and industrial
equipment; identify, prevent (if

possible) pharmaceutical

Knowledge is unsystematic, fragmentary. The
answers made gross, fundamental mistakes.
Difficulties in understanding the basic processes
and lack of knowledge of devices used in the
industrial production of drugs. Errors in the
preparation of technological sections of the
industrial regulations for the production of
finished dosage forms. Difficulties and mistakes
are not eliminated after leading questions of the
teacher.

YnoBaerBopuTeabH
Knowledge of the main provisions of the
program. The answer is not complete, without
justification and explanation.
Poor knowledge of the basic processes and
devices used in the industrial production of
drugs, significant difficulties in theoretical
issues relating to the subject under
consideration. Errors are eliminated by
additional questions of the teacher.

Xopomuo
Full knowledge of the training material provided
by the program, successful completion of all
tasks provided by the forms of current control.
The answer is justified, reasoned. Minor errors,
inaccuracies, which are corrected after the
comments of the teacher.

OT1iu4HO
Comprehensive in-depth knowledge of the main
processes and devices used in the industrial
production of medicines. Full knowledge of the
methodology for the preparation of
technological sections of the industrial
regulations for the production of finished dosage
forms. The answer is justified, reasoned.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

incompatibility; issue passports of
written control; choose the
packaging material and carry out
labeling depending on the type of
dosage form, route of
administration and physico-
chemical properties of drugs and
excipients.

Own: theoretical knowledge about
industrial production and
manufacture of medicines; rules
of organization of production and
quality control of medicines
provided by GMP, GLP, GCP;
knowledge on improvement of
technology of production and
manufacture of medicines; skills
of drawing up technological
sections of industrial regulations
on production of finished dosage
forms, including technological
and hardware schemes of
production of finished dosage
forms; the ability to make the
material balance and conducting
calculations based on
consumption rates of all types of
technological process for
manufacturing of various drugs in
phases; requirements of the
international standards for
industrial production of drugs;
technology of medicinal forms
obtained in the conditions of
pharmaceutical production; the
skills of working with modern
laboratory and production
equipment; the technique of
creating the necessary sanitation
of pharmaceutical enterprises;
skills packaging, design to release
of dosage forms.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

CxeMma JOCTaBKH : ba3oBas

Buja meponpusiTusi NpOMeKYTOYHOM aTTeCTALMH : DK3aMEeH
Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanuu : OlLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTecTaIly OMpeesieTcss Ha OCHOBE 0a/ioB, HAaOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIBHBIX
MEPOIPHUATHSIX, TPOBOJAUMBIX B TEUEHUE YUEOHOTO MIEPUOA.
MakcuMajbHOe KOJIH4YecTBO 0aaoB : 100

KonBepranusi 60a/uU10B B 0TMETKH

«oTau4aHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HEY/AOBJICTBOPUTEJIbLHO» / «He3auTeHo» MeHee 50 Oauta

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

IIK.8.2

KoHntponupyer conepxanue
MMOMEILIEHUH, TPOLIECC
OKCILTyaTalluu U TCXHUYCCKOC
o0ciry>)kuBaHre 000py10BaHUS
ITK.8.1

OcCyIIECTBIISET U COITPOBOXKIAET
IIPOLIECC MPU IPOMBILUIEHHOM
IIPOU3BOJICTBE JIEKAPCTBEHHBIX
CPEICTB

Control event number 1
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Industrial drug technology as a science. The
modern concept of industrial technology of
drugs. Technology of dosage forms.
Structure, goals and objectives. GMP rules.
The main regulatory and technical
documentation governing the production of
drugs. Extraction dosage forms of industrial
production. Technological and hardware
schemes for the production of extraction
preparations.

OIlK 4.1

Y4uuThIBaET NPU NPUHATUU
YIIPaBICHYECKUX PELICHUN
HKOHOMHYECKHUE U COLUAIIbHBIE
(akTOpBl, OKa3bIBAIOIINE BIUSHUE
Ha (PMHAHCOBO-XO35IMICTBEHHYIO
JeSTEeIbHOCTD (PapMaleBTHUECKUX
Opra"u3aruin

I1K.8.2

Konrponupyer conep:xanue
MTOMEIIIEHUH, TTPOLIECC
AKCIUTyaTall U TEXHUYECKOe
oOcityK1BaHHE 000PYJOBaAHUS
ITK.8.1

OcCy1IEeCTBIISET U COMIPOBOXKIAET
IpOIIeCC PU MPOMBIIIIICHHOM
IIPOU3BOJICTBE JIEKAPCTBEHHBIX
CPEICTB

Control event number 2
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTiue

Medical solutions, syrups, suspensions

and emulsions of industrial production. Soft
dosage forms of industrial production.
Suppositories. Injectable dosage forms of
industrial production. Production of
ampoules and vials for injectable dosage
forms. Sterilization methods. Purification
of injection solutions. Infusion solutions.
Filling and sealing ampoules. Quality
assessment of injectable dosage forms.
Ophthalmic dosage forms of industrial
production.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.1 Exam Industrial technology of medicines as a
VYuuThIBaET NP NPUHATUH HToroBoe KOHTPOJILHOE science. Dosage Forms. Their classification
YIPaBICHYECKUX PEIIECHUM MeponpusiTie and characteristics. The main processes and
9KOHOMHYCCKUE M COLUATBHBIC devices used in the manufacture of
(hakTOpBI, OKa3bIBAIOLINE BIUSIHHC medicines. Preparation of raw materials.
Ha (PMHAHCOBO-XO3AHCTBEHHYIO Modern devices and tests for
JIeATETHHOCTh (apManeBTHIeCKIX biopharmaceutical evaluation of dosage

OpraHMu3aLuii

I1K.8.2

Kontponupyer conepxanue
MMOMEILIEHUH, TPOLIECC
AKCIUTyaTaluy U TEXHUUECKOE
o0ciry>)kuBaHue 000py10BaHUS
IIK.8.1

OcCyIIECTBIISET U COITPOBOXKAAET
MIPOLIECC MPU MPOMBIIUIEHHOM
IIPOU3BOJCTBE JIEKAPCTBEHHBIX
CPEJNICTB

forms and systems.

Crnenudukanusi MeponpuATHI TEKylIIero KOHTPOJIA

Control event number 1

[IpoaoKUTENBHOCTH TPOBEICHHS MEPOIIPUATHS IPOMEXKYTOUHOM arrectaruu: 10 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl CAMOCTOSAITEJIbHOM padoThI
MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Ipoxoanoii 6amn: 15

Iloka3aTesn oeHNBAHUS banasl

Knowledge of the classification of machines and apparatus used in the manufacture of drugs

Knowledge of hardware circuits for the manufacture of drugs

Knowledge of the classification of extractants and their requirements

W W W W

Knowledge of the basic rules of the organization of production of quality control of medicines
(GMP)

Knowledge of extraction dosage forms of industrial production

Knowledge of the theoretical principles of evaporation

Knowledge of the theoretical principles of grinding

Knowledge of the theoretical foundations of dissolution

W W W W W

Knowledge of thermal processes in pharmaceutical production (heating, cooling, evaporation,
drying, condensation, etc.)

Knowledge of production regulations, types, structure 3

Control event number 2

[IponoKUTENBHOCTS TPOBEICHHS MEPOIIPUATHS IPOMEXKYTOUHOM arrectaruu: 10 yaca



VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3zaTenn oneHMBaHUA

Baaasl

Knowledge of the technology of suspensions and emulsions of industrial production

Knowledge of the technological schemes for the production of parenteral solutions

Knowledge of the requirements for personnel, work clothing and equipment in rooms of
cleanliness classes A, B, C and D according to GMP

Knowledge of solvent requirements and methods for their preparation

Knowledge of methods for diluting and strengthening standard solutions

Knowledge of the characteristics of sterile dosage forms and aseptically manufactured dosage
forms

[98)

Knowledge of the main regulatory and technical documentation governing the production of drugs

Knowledge of GMP rules

Knowledge of methods for producing pyrogen-free water for the production of injection solutions

Knowledge of the characteristics of factory-made aqueous and non-aqueous solutions: Burov's
liquid, 5% alcohol iodine solution, Lugol's solution on glycerin, etc.

W W| W W

Exam

[IpoomKUTETBEHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 30 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6an: 20

IToxa3zaTean oneHMBaHUA

Baaasl

The answer to additional questions on the second ticket issue

10

Full answer to the first ticket question

10

Full answer to the second ticket question

10

The answer to additional questions on the topic of the first ticket issue

10




