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5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Food analysis
Nutrition is one of the basic conditions for human existence. Quantity, quality, range of food products
consumed, timeliness and regularity of food intake have a decisive influence on human life in all its
manifestations.
Proper nutrition is the most important factor in health, it has a positive effect on a person’s working capacity
and his life activity and to a large extent determines the length of life, delaying the onset of old age.
Among the environmental conditions that constantly affect the human body, nutrition undoubtedly has the
largest share. However, food has a fundamental difference from all other environmental factors - in the process
of nutrition, it turns from an external into an internal factor, and moreover, its elements are transformed into the
energy of physiological functions and structural elements of human organs and tissues.
That is why nutrition is the main factor in ensuring the normal growth and development of the human body, its
ability to work, adaptation to the effects of various environmental agents, and in the end, we can assume that the
nutrition factor has a decisive influence on life expectancy and human activity.
The course examines material on the chemistry of both nutrients and substances that contaminate food products
and food raw materials. In addition, research methods are outlined that make it possible to control the quality
and safety of the resulting food products.

Input control
The entrance control allows you to establish the readiness of the student to study the discipline and plan the
educational track.

Introduction. The role of analytical chemistry in food safety control
No records exist who first began to think about why we eat or about various effects of foods, but ancient Greek
philosophers and doctors commented these lines. Socrates said the purpose of food is to replace the water lost
through the skin and the loss of heat from the body. Lavoisier thought that the combustion that produces body
heat should occur in the lungs.
Understanding of what happens to food from the time it is eaten until it is oxidized to produce heat and
mechanical energy, could not be learned until the chemical nature of foods was discovered. They knew that all
animals inhale oxygen, combine it with the food to produce carbon dioxide, heat, and the energy with which
they could move. The chemistry of that time could not tell more.
Foods are composed of organic substances too complex to be understood from the state of chemistry as it was in
the first half of the nineteenth century. Modern work on digestion and nutrition began about a century ago. Now
we know that we should eat to have energy. When a nutritionist uses the word «energy» he means the capacity
to do work. To him «work» is movement; the more a person moves, the more energy he requires. Even when a
man is asleep he is still partly in motion because his heart, lungs and most of the other organs are working.

Food chemicals. The main criteria determining the choice of the method of determination
The course covers methods for determining the main chemical components of food products (proteins, fats,
carbohydrates, vitamins, minerals), as well as harmful substances (radionuclides, toxic metals,
nitrogen-containing compounds, polycyclic aromatic compounds, veterinary drugs, pesticides, mycotoxins).
Food chemicals are widely discussed. We study the main criteria determining the choice of the method of
determination. Advantages and disadvantages of main methods and techniques in foodstuff analysis.

Classification of food analysis methods
Food analysis is a prerequisite for ascertaining product quality, implementing regulatory enforcements, checking
compliance with national and international food standards, contracting specifications and nutrient labeling
requirements. Food additives which include preservatives, antioxidants, sweeteners, colors etc are primarily
used to enhance the safety and quality characteristics. The instrumental analysis of foods is an important step in



food processing and manufacturing companies because of the presence and interactions of various compounds
in foods during storage and processing. While traditional methods are still used, most analysis involves the use
of different instruments. This chapter is structured to provide a description of the information each technique
can provide, a simple explanation of how it works and examples of its application, and facilitates comparison of
techniques. The focus of this chapter is on spectroscopic, chromatographic and electrophoretic methods,
including specific examples of instruments such as capillary electrophoresis, high-performance liquid
chromatography (HPLC), nuclear magnetic resonance (NMR), atomic absorption, emission and inductively
coupled plasma, fluorescence spectroscopies, gel electrophoresis, etc., among many others.

Instrumental methods of analysis
The key methods are discussed.

Physical and chemical methods of analysis
The key methods are discussed

Biological methods of analysis
The key methods are discussed

Stages of food analysis
Food analysis and quality control have many attributes and most of them have been mentioned in this chapter.
Different food analysis methods are discussed, that is physicochemical, phytochemical and packaging methods.
Instrumental methods are also discussed in this chapter. Different types of quality control methods are also
discussed to mentioned the quality of the food products. Food analysis and quality control process are
compulsory for all type of food industry.
The main stages of food analysis are discussed in this part. Includes: General principles of food sampling.
Sampling of bulk, liquid, monolithic food products. Decomposition ways of food samples, including extraction,
concentration and separation of defined components.

Food sampling. General principles
Food sampling is a process used to check that a food is safe and that it does not contain harmful contaminants,
or that it contains only permitted additives at acceptable levels, or that it contains the right levels of key
ingredients and its label declarations are correct, or to know the levels of nutrients present. A food sample is
carried out by subjecting the product to physical analysis. Analysis may be undertaken by or on behalf of a
manufacturer regarding their own product, or for official food law enforcement or control purposes, or for
research or public information.

Sampling of bulk, liquid, food, monolithic products
Sampling involves the selection of a certain portion, number of container and product units from a particular lot
of the same food. It must be as representative.
Samples are usually collected from a lot of food for random surveillance, collection of data for a specific
purpose, or monitoring/and to determine the conformity to product standards specified in the regulation .

Decomposition of food samples. Extraction of defined components, concentration and separation
Extraction or separation of food components is used to prepare products such as fruit juices, cream or cooking
oils, to produce sugar or gelatin for use as ingredients in other processes, or to retrieve high-value compounds,
including essential oils and enzymes. This chapter describes the theory and equipment that are used for physical
separation of food components by centrifugation, filtration, expression, solvent extraction and membrane
separation.

Control on the topic "Steps of food analysis"



Workshop on sampling and preparation of food samples
Students are encouraged to take a workshop on the selection and preparation of food samples. To study the
principles of laboratory work, develop approaches to analysis and test the knowledge gained in practice.

Analysis of various classes of food products
The latest developments in analytical and bioanalytical techniques and the most innovative applications and
issues in food analysis. The lessons are about sampling technique, from basic one to the most recent advances,
which is still a food challenge because is responsible of the quality and assurance of the analysis, and on data
analysis and chemometrics are followed by a review of the most recently applied techniques in process (on-line)
control and in laboratories for the analysis of major or minor compounds of food. These techniques ranged from
the non-invasive and non-destructive ones, such as infrared spectroscopy, magnetic resonance and ultrasounds,
to emerging areas as nanotechnology, biosensors and electronic noses and tongues, including those already
well-established in food analysis, such as chromatographic and electrophoretic techniques. This chapter also
include two important tools for solving problems in chemical and biological analysis such as mass spectrometry
and molecular-based techniques.

Classification of food products
On the basis of purpose, all food products are divided into four categories:
Food products for mass consumption.
Treatment-dietary and therapeutic-prophylactic products.
Goods intended for children's nutrition.
Functional food products: fortified foods; physiologically functional food ingredients; probiotic foods;
probiotics; prebiotics; Synbiotics.

Analysis of dairy products, including determination of the acidity, lactose and fat content of milk
Dairy products are major components of daily diet and the association between consumption of dairy products
and public health issues has captured great attention. The main principles of dairy products analysis are
discussed, including determination of the acidity, lactose and fat content of milk.

Analysis of meat products
Meat, fish and their products are important components of diet of a large majority of people. Their nutritive
value and palatability are widely appreciated. Standards for meat
and meat products and fish and fish products are discussed.

Determination of phenol in smoked sausage
Phenolic derivatives are very important compounds in smoked products. The determination of phenol and its
derivative compounds are important for the health because these substances are toxic and are a result of various
processes. Ingestion of phenol and cresol causes intense burning of mouth and throat, followed by marked
abdominal pain and distress.

Determination of calcium and magnesium in meat
Calcium 1s an important component of a healthy diet and a mineral necessary for life.
* It is a mineral that people need to build and maintain strong bones and teeth.
» It is also very important for other physical functions, such as muscle control and blood circulation.
So determination of calcium and magnesium in meat is important part of food analysis.

Analysis of bread and confectionery products
Bread and confectionery products as main sources of carbohydrates and analysis of them are discussed.



Determination of acidity of bakery products
Many baking processes and overall baked products characteristics are directly related to the pH of the dough
and/or the final products. Important functional aspects include:
Physical state of the gluten: effect on viscosity build up and gluten degree of dissolution.
Growth and activity of the yeast which impacts fermentation as well as amylolytic activity.
Preservation and microbial safety: Many pathogenic and spoilage microorganisms cannot survive in acidic
environments. For example, bread rope caused by Bacillus spp. cannot grow at pH below 5.5.
In baked goods, there are different ways to influence pH:
By adding acids to the dough, such as fumaric, malic, citric or acetic. This is a very precise and practical
method.
Via fermentation (alcoholic and/or lactic), as in the case of sourdoughs and preferments. This process increases
dough acidity (lowering pH) based on beneficial microbial growth.
So determination of acidity of bakery products is important aspect of food analysis.

Determination of total sugar in confectionery
The analytical methods applied for the determination of sucrose contained in confectionery, such as sugar
confectionary, bakery products, chocolates. and other products containing cocoa, and boiled red beans are
discussed.

Analysis of alcoholic and non-alcoholic drinks
The drinks are the primary requirement beings in the world. Without drinking water, the creature will die and
extinct. The drinks have variety types. Generally, drinks are divided into two categories: non-alcoholic
beverages and alcohol. So Analysis of drinks is key theme for this part.

Determining the bitterness of beer
Beer can be bitter due to poor production technology (sourness), too high strength (alcohol content) and the use
of special roasted malts, but in the vast majority of cases, the bitterness of beer depends on the hops used (one or
more varieties). At the moment, the most popular calculation method is the International Bitterness Units (IBU),
which is relevant for both professional and amateur brewing.

Analysis of fats and oils
Oils and fats are important parts of human diet and more than 90 per cent of the world production from
vegetable, animal and marine sources is used as food or
as an ingredient in food products. Oils and fats are a rich source of dietary energy and contain more than twice
the caloric value of equivalent amount of sugar. Their functional and textural characteristics contribute to the
flavour and palatability of natural and prepared foods. They contain certain fatty acids which play an important
role in nutrition and are also carriers of fat soluble vitamins.

Determination of the acid number of oils and fats
The acid value is defined as the number of milligrams of Potassium hydroxide required to neutralize the free
fatty acids present in one gram of fat. It is a relative measure of rancidity as free fatty acids are normally formed
during decomposition of triglycerides. The value is also expressed as per cent of free fatty acids calculated as
oleic acid, lauric, ricinoleic and palmitic acids.

Intermediate control

Methods for calculating the determined indicators in the control of food quality
The chapter provides a brief description of analytical methods for assessing the quality and consumer properties
of food products. The importance of the concepts of quality and food safety is noted. Depending on the means of



analysis and measurement the indices of quality of food goods are determined by organoleptic, by instrument
(laboratory), and also expert, measuring, registration, calculated or sociological methods. Methods for
calculating the determined indicators in the control of food quality are discussed.

Statistical processing of analysis results
The part considers and discusses current topics related to the statistical processing of the results of quantitative
analysis, which the authors propose to integrate into the course of the basics of chemical metrology and in the
course of computer modeling in pharmacy. This will ensure the smoothness and efficiency of the formation of
the competence of pharmacists for statistical analysis of the results of a chemical experiment.

Final control



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. A. Douglas Kinghorn. Progress in the Chemistry of Organic Natural Products 112 / A. Douglas Kinghorn,
Heinz Falk, Simon Gibbons, Jun'ichi Kobayashi, Yoshinori Asakawa, Ji-Kai Liu // Publisher Name: Springer,
Cham. — 2020. — 206 p. — ISBN 978-3-030-52966-6. — TeKcT : 3JIeKTpOHHBIH // DTEKTPOHHO-
oubnmoTeunas cucrema SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-3-030-52966-6

2. Timberlake, K. General, Organic, and Biological Chemistry. Structures of life/Timberlake, K..-San Francisco
[etc.]:Pearson,2003, ISBN 0-8053-8914-8.-851.

JdomosHuTeIbHAS:

1. Kabanoga, O. B. Food Industry : MeToguueckue ykazanus 1o anriuiickomy s3biky / O. B. Kabanosa. —
Openodypr : OpenOyprekuit rocyaapctBennslii yuusepcutet, 9bC ACB, 2005. — 47 c. — ISBN 2227-8397. —
Tekcrt : anexTpoHHbIH // DnekTpoHHO-010MoTeuHast cuctema IPR BOOKS : [caidT].
http://www.iprbookshop.ru/50016

2. Timberlake, K. General, Organic, and Biological Chemistry. Structures of life/Timberlake, K..-San Francisco
[etc.]:Pearson,2003, ISBN 0-8053-8914-8.-851.

3. I'puropseBa, O. H. Food and Its Constituents. [Tuma u e€ BiustHuE Ha OPraHU3M YEJIOBEKa : yueOHOe
nocobue / O. H. I'puropeesa, O. U. M'ammymmnaa. — Kazanp : Kazanckuii HallmoHaIBHBIA UCCIEA0BATEIbCKUIN
TexHojoruueckuit yausepcuret, 2010. — 111 c. — ISBN 978-5-7882-1223-4. — TekcT : 21eKTpOHHbIH //
OnexktpoHHO-Onbroreunas cucrema [IPR BOOKS : [caiir]. http://www.iprbookshop.ru/61948

4. G. Marriott Norman, Gravani Robert B. Principles of Food Sanitation. Boston: Springer Science+Business
Media, Inc., 2006. Online ISBN 978-0-387-25085-4. TekcT 351eKTpOHHBIH: //
https://link.springer.com/book/10.1007/b106753 https://link.springer.com/book/10.1007/b106753



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

O6pazoBaTenbHbII nporiecc no auctuiinHe Food analysis npeanonaraet ucnoib30BaHUE CIIETYIOMIETO
MIPOTPAaMMHOTO 0OecrieueHus] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Educational and scientific literature on the course, access to online databases and knowledge bases, electronic
libraries.
Video recordings related to the course program, computer demonstrations, technical capabilities for viewing and
listening to them.
Free access to the Internet, availability of general-purpose computer programs, as well as special chemical
programs - ACD, ChemOffice. Operating systems: Windows family (not below Windows XP) or Linux.

[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 Hp€3€HTaHHﬁ, 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

For lectures, a lecture room with a multimedia projector.
For practical classes, an classroom of 30 seats with a board is needed
For laboratory studies, a room in which there are laboratory tables with summed up with electricity, water and
sewage, fume hoods, chemical glassware and chemical reagents

[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xopi.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOM U TI100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, ayd. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHN H TTT00AIBHON KOMIIBIOTEPHBIM CETSIM.

6. YurtanbHbll 3a1 reorpaduueckoro ¢axynibrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

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

Omnepanuonnas cuctema ALT Linux;



Odwucnprii maket Libreoffice.
CnpaBouno-1mipaBoBas cuctema «KoncynprantlIimrocy»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Food analysis

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

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

scientific picture of the world
based on the provisions, laws and
regularities of the natural sciences
Student knows:

- methods of sampling food
products;

- methods of sample preparation;
- modern instrumental methods of
analysis.

Student is able to

- carry out all stages of the
analysis of various food products;
- process the results of the
analysis based on the received
analytical signals;

- use normative documentation on
methods of analysis.

Student has skills:

- laboratory skills, methods of
sampling and sample preparation
- food analysis skills

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 The student has an idea of the HeynosiierBopuren

Student doesn't know:

- methods of sampling food products;

- methods of sample preparation;

- modern instrumental methods of analysis.
Student is not able to

- carry out all stages of the analysis of various
food products;

- process the results of the analysis based on the
received analytical signals;

- use normative documentation on methods of
analysis.

Student doesn't have skills:

- laboratory skills, methods of sampling and
sample preparation

- food analysis skills

Y10BJ1€TBOPUTEIbH
Student knows:
- methods of sampling food products;
- methods of sample preparation;
- modern instrumental methods of analysis.
Student is not able to
- carry out all stages of the analysis of various
food products;
- process the results of the analysis based on the
received analytical signals;
- use normative documentation on methods of
analysis.
Student doesn't have skills:
- laboratory skills, methods of sampling and
sample preparation
- food analysis skills

Xopomuro

Student knows:
- methods of sampling food products;




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
- methods of sample preparation;
- modern instrumental methods of analysis.
Student is able to
- carry out all stages of the analysis of various
food products;
- process the results of the analysis based on the
received analytical signals;
- use normative documentation on methods of
analysis.
Student doesn't have skills:
- laboratory skills, methods of sampling and
sample preparation
- food analysis skills

O1anyHo
The student has an idea of the scientific picture
of the world based on the provisions, laws and
regularities of the natural sciences
Student knows:
- methods of sampling food products;
- methods of sample preparation;
- modern instrumental methods of analysis.
Student is able to
- carry out all stages of the analysis of various
food products;
- process the results of the analysis based on the
received analytical signals;
- use normative documentation on methods of
analysis.
Student has skills:
- laboratory skills, methods of sampling and
sample preparation
- food analysis skills




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHnsi MepONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OIeHKa N0 AUCLUIIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTAllUU OIIPEIENIIETCSl Ha OCHOBE 0ayIoB, HAOpAaHHBIX 00YUYAIOIIUMCS HA KOHTPOJIbHBIX
MEpONPUATHSX, IPOBOIUMBIX B TE€UEHUE YUeOHOT0 Iepro/a.
MaxkcumasnbHoe Kon4decTBo 6a/uios : 100

KonBepranusi 6a/U10B B 0OTMETKH

«oTiIn4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YyJ0OBJIETBOPUTEJBbHO» - 0T 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIBL

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

Input control
BxoaHoe TrectupoBanue

Fundamentals of general, analytic,
inorganic and organic chemistry

OIIK.1.1

Nmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

Biological methods of
analysis

IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Introduction. The role of analytical
chemistry in food safety control. Food
chemicals. The main criteria determining
the choice of the method of determination.
Instrumental methods of analysis. Chemical
methods of analysis. Biological methods of
analysis

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Control on the topic "Steps of]
food analysis"
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Fundamentals of food analysis. The
relationship of general, analytical, inorganic
and bioorganic chemistry with food
analysis. Stages of food analysis. Food
sampling. General principles. Sampling of
bulk food products. Sampling of liquid
food products. Sampling of monolithic food
products. Decomposition of food samples.
Extraction of defined components.
concentration and separation.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Intermediate control
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

The student has an idea of the scientific
picture of the world based on the
provisions, laws and regularities of the
natural sciences. Check-list:

Fundamentals of bioorganic chemistry.

Basic terms and definitions. Certification
and declaration. Food labeling Food

identification. Scheme of chemical analysis

Classification of compounds present in
foods. organic and mineral substances.

Chemistry and methods for determining
nutrients. Proteins. Classification of

proteins. The biological value of protein.
Methods for determining the content of
protein and amino acids Fats.

Classification of fats. The biological value
of fats. Methods for determination of fats.
Food spoilage of fats Carbohydrates.

Classification of carbohydrates. Nutritional
and biological value of carbohydrates.
Methods for determining carbohydrates

Minerals. Classification of minerals.
Determination of minerals Vitamins. fat

soluble vitamins. Water Soluble Vitamins
Toxic and pollutants. Student knows: -
methods of sampling food products; -
methods of sample preparation; - modern
instrumental methods of analysis. Student
is able to - carry out all stages of the
analysis of various food products; -

process the results of the analysis based on
the received analytical signals; - use

normative documentation on methods of
analysis. Student has skills: - laboratory

skills, methods of sampling and sample
preparation - food analysis skills




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Intermediate control
3amunaeMoe KOHTPOJIbHOE
MeponpusiTue

The student has an idea of the scientific
picture of the world based on the
provisions, laws and regularities of the
natural sciences. Check-list:

Fundamentals of bioorganic chemistry.

Basic terms and definitions. Certification
and declaration. Food labeling Food

identification. Scheme of chemical analysis

Classification of compounds present in
foods. organic and mineral substances.

Chemistry and methods for determining
nutrients. Proteins. Classification of

proteins. The biological value of protein.
Methods for determining the content of
protein and amino acids Fats.

Classification of fats. The biological value
of fats. Methods for determination of fats.
Food spoilage of fats Carbohydrates.

Classification of carbohydrates. Nutritional
and biological value of carbohydrates.
Methods for determining carbohydrates

Minerals. Classification of minerals.
Determination of minerals Vitamins. fat

soluble vitamins. Water Soluble Vitamins
Toxic and pollutants. Student knows: -
methods of sampling food products; -
methods of sample preparation; - modern
instrumental methods of analysis. Student
is able to - carry out all stages of the
analysis of various food products; -

process the results of the analysis based on
the received analytical signals; - use

normative documentation on methods of
analysis. Student has skills: - laboratory

skills, methods of sampling and sample
preparation - food analysis skills




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Final control The student has an idea of the scientific
Nmeet npeacrasieHne o Hay4HO | [lucbMeHHOe KOHTpo bHoe | picture of the world based on the
KapTHHE MHpa Ha OCHOBE MeponpusiTiue provisions, laws and regularities of the
TOJIOKCHHH, 3AKOHOB 1 natural sciences Student knows: -

3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

skills

methods of sampling food products; -
methods of sample preparation; - modern
instrumental methods of analysis. Student
is able to - carry out all stages of the
analysis of various food products; -

process the results of the analysis based on
the received analytical signals; - use

normative documentation on methods of
analysis. Student has skills: - laboratory

skills, methods of sampling and sample
preparation - food analysis

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Input control

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

MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanuu: ()
[Tpoxoanoii 6amt: 0

Iloka3aTeu oleHUBaAHUS Banabl
Fundamentals of general chemistry 25
Fundamentals of organic chemistry 25
Fundamentals of inorganic chemistry 25
Fundamentals of analytic chemistry 25
Biological methods of analysis
[Tpo1OKUTETBHOCTD MIPOBEICHHS MEPOIIPUATHS POMEKYTOUHON aTTecTaluu: 2 yaca
Y cnoBus MpoBeICHUS MEPOTIPUSATHS: B YAChI CAMOCTOSITEJILHOM PadoThI
MakcumanbHbIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 20
[Tpoxoanoii 6amt: 10
Iloka3aTeu oleHUBAHUS Banabl
The role of analytical chemistry in food safety control. Food chemicals. The main criteria 5

determining the choice of the method of determination




Biological methods of analysis

Chemical methods of analysis

Instrumental methods of analysis

Control on the topic "Steps of food analysis"

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTen oeHUBAHUA

Bajaabl

chemistry with food analysis.

Fundamentals of food analysis. The relationship of general, analytical, inorganic and bioorganic

Decomposition of food samples. Extraction of defined components. Concentration and separation.

products.

Sampling of bulk food products. Sampling of liquid food products. Sampling of monolithic food

Stages of food analysis. Food sampling. General principles.

Intermediate control

[Tpo10mKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B 4ACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTenn oeHUBAHUA

Bajaabl

Classification of compounds present in foods.

Fundamentals of bioorganic chemistry. Food identification. Scheme of chemical analysis.

5

Toxic compounds and pollutants. Safety rules and principles of food analysis.

Proteins. Fats. Carbohydrates. Minerals. Vitamins.

Organic and mineral substances. Chemistry and methods for determining nutrients

Intermediate control

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTen oeHUBAHUA

Bajaabl

Fundamentals of bioorganic chemistry. Food identification. Scheme of chemical analysis.

Classification of compounds present in foods.

5

Toxic compounds and pollutants. Safety rules and principles of food analysis.

Proteins. Fats. Carbohydrates. Minerals. Vitamins.

Organic and mineral substances. Chemistry and methods for determining nutrients.




Final control

IIpoaomKUTENEHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoanoii 6amn: 10

results of the analysis based on the received analytical signals; - use normative documentation on

methods of analysis.

Iloka3aTesin oneHUBaHUSA Basbl
Student knows: - methods of sampling food products; - methods of sample preparation; - 5
modern instrumental methods of analysis.
Student knows fundamentals of general, analytic, inorganic and organic chemistry in application 5
to food analysis
Student has skills: - laboratory skills, methods of sampling and sample preparation - food 5
analysis skills
Student is able to - carry out all stages of the analysis of various food products; - process the 5




