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1. HammeHOBaHMe JUCHUIIINHBI
Analysis of organic compounds

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuruinasl Analysis of organic compounds y oOy4aronierocst JoJKHbI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
ITK.1 crmocoOHOCTh K 00eCTIeYeHIIO0 KOHTPOJIS Ka4eCTBa JIGKAPCTBEHHBIX CPEJICTB B YCIOBUSAX
(bapmalneBTHUECKUX OpraHu3alnui
ITK.10 crtocoOHOCTH K MPOBEACHHUIO IKCIIEPTU3BI JIEKAPCTBEHHBIX CPEJCTB C TOMOIIBI0 XUMHYECKHUX,
OMoIOTUYeCKX, (PU3UKO-XUMHUIECKUX H HHBIX METOJIOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

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

¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 2
O0beM JUCHUILIMHBI (AK.YaC.) 72
KonTakTHasi padora ¢ 28
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 44

(ak.4ac.)

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Section 1. Qualitative and quantitative elemental analysis
Analysis is obtaining information about the composition and structure of organic. substances; one type of
chemical analysis. The information received is important for technological management. processes, scientific.
research, environmental protection, diagnosis of diseases, etc.
Natural substances, such as oil, are a complex mixture of many compounds. Organic synthesis products also
almost always contain impurities and by-products. In this regard, one of the main and laborious tasks of organic
synthesis is the separation of the obtained products and the purification of the target or studied compounds. The
most important methods for the separation and purification of organic substances are distillation, extraction,
crystallization, sublimation, and chromatography. All these methods are based on differences in the physical and
physicochemical properties of the substances to be separated: state of aggregation, various volatility, solubility,
ability to adsorb on solid surfaces, etc.
Organic blends compounds can be analyzed at the molecular level and without separation of components using
spectrophotometry, mass spectrometry, x-ray spectral methods. To eliminate the influence of spectral overlays,
chemometric algorithms for processing multidimensional data are used.

Theme 1. Separation of mixtures of organic substances
The method of separation of mixtures employed depends upon the nature of components of the mixture. Due to
several reasons, separating of mixtures is important. Most of the materials are there in our surrounding which
are the mixtures of two or more components. For example, when we need to obtain pure water from dirty water
then, we have to purify the substances i.e. dirty water or we might filter it or distil it. Some techniques are there
for the separation of components from the mixture.

Theme 2. Qualitative elemental analysis
By the nature of the information received, a qualitative chemical analysis (establishing the structure of
molecules, etc.) and a quantitative chemical analysis are distinguished. Objects of detection or determination
(analytes) can be: elements (C, H, N, O, S, halogens, etc.); molecules with a given structure (e.g. benzene);
groups of molecules with different structures that have common features (e.g. olefins or proteins). Accordingly,
elemental, molecular, and group O. are distinguished. but. Sometimes they carry out isotopic, phase or local
distribution analysis.

Theme 3. Quantitative elemental analysis
By the nature of the information received, a qualitative chemical analysis (establishing the structure of
molecules, etc.) and a quantitative chemical analysis are distinguished. Objects of detection or determination
(analytes) can be: elements (C, H, N, O, S, halogens, etc.); molecules with a given structure (e.g. benzene);
groups of molecules with different structures that have common features (e.g. olefins or proteins). Accordingly,
elemental, molecular, and group O. are distinguished. but. Sometimes they carry out isotopic, phase or local
distribution analysis.

Section 2. Chemical methods for the study of organic compounds
The analytical reactions used to determine the functional groups differ from the reactions of cations and anions
in inorganic analysis. lons in solution are in a free state and are very reactive, while functional groups are
associated with aliphatic or aromatic fragments, and sometimes both simultaneously. The strength of this bond
in different molecules varies greatly.

In a systematic organic analysis, functional groups are identified after preliminary testing and qualitative
elemental analysis. The term "functional group" refers not only to groups associated with the main part of the
molecule (carboxyl, hydroxyl, amino, nitro group, etc.), but also to carbon-carbon double and triple bonds that
can be detected using chemical reactions . The same term includes the concept of the aromatic or aliphatic



nature of the molecule. In this regard, the reactions of functional groups indicate not only the presence or
absence of them in the molecule, but also provide information on the structure of the molecule, since the
behavior of functional groups depends on their position in the molecule and various interactions.

In the analysis of functional groups, the principle of exclusion is most often applied. It is important to know the
results of preliminary tests and the data of qualitative elemental analysis, which provide valuable information on
the chemical properties of the substance. For example, if heteroelements are not found in a substance, and there
is only carbon, hydrogen and oxygen, it should be assigned to groups I — V. In the absence of oxygen, it should
be an aliphatic or aromatic hydrocarbon. If the substance contains carbon, hydrogen and oxygen, first establish
its nature: aromatic or aliphatic, saturated or unsaturated, and then it is tested for the presence of hydroxyl or
keto groups. In the presence of heteroelements (nitrogen, sulfur or halogens), the situation becomes more
complicated, since along with the heteroelement, the molecule can contain any other carbon-containing
functional groups. Thus, after the detection of a heteroelement, the substance is also tested for the contents of
the other functional groups mentioned above.

Theme 4. Determination of hydrocarbons and their halogen-substituted
Chemical methods for the study of organic compounds. Determination of hydrocarbons and their
halogen-substituted

Theme 5. Determination of hydroxyl-containing compounds
Chemical methods for the study of organic compounds. Determination of hydroxyl-containing compounds

Theme 6. Determination of carbonyl compounds
Chemical methods for the study of organic compounds. Determination of carbonyl compounds

Theme 7. Determination of carboxylic acids and their derivatives
Chemical methods for the study of organic compounds. Determination of carboxylic acids and their derivatives

Theme 8. Definition of amines and amino acids
Chemical methods for the study of organic compounds. Determination of amines and amino acids



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. Loudon G. M. Organic chemistry/G. M. Loudon.-Reading:Addison-Wesley,1984, ISBN 0-201-14438-7.-
1451.

2. Hrvoj Van&#269;ik Basic Organic Chemistry for the Life Sciences. Springer International Publishing
Switzerland, 2014. Online ISBN 978-3-319-07605-8. Tekct: 31eKTpOHHBI//
https://link.springer.com/book/10.1007/978-3-319-07605-8#toc https://link.springer.com/book/10.1007/978-3-
319-07605-8

JonosnurebHas:

1. Nataliya Turova Inorganic Chemistry in Tables. Springer-Verlag Berlin Heidelberg, 2011. Online ISBN978-
3-642-20487-6. https://link.springer.com/book/10.1007/978-3-642-20487-6#toc
https://link.springer.com/book/10.1007/978-3-642-20487-6

2. Pretsch E.,Seibl J.,Simon W. Tables of Spectral Data for Structure Determination of Organic Compounds/E.
Pretsch, J. Seibl, W. Simon.-Berlin:Springer,1989, ISBN 3-540-51202-0.-420.

3. Pretsch, Erno ,Seibl J. ,Simon W. Tables of Spectral Data for Structure Determination of Organic
Compounds/Pretsch, Erno, Seibl J., Simon W..-Berlin:Springer, 1989, ISBN 3-540-51202-0.-420.



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

OO6pazoBaTenpHBIN nporiecc no auciuiinHe Analysis of organic compounds npesmnonaraeT UCOIb30BaHUE
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
- presentation materials (slides on the topics of lecture and practical classes);
- on-line access to the Electronic Library System (EDS)
- access to the electronic informational and educational environment of the university.
The main software needed to search for information and prepare presentations and tests - Windows, Google
Chrome, Internet Explorer, Windows, Microsoft Office, an antivirus software package, structural formula
editors (ISIS Draw, ChemOffice), Acrobat Reader, Mercury.

[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
WCTIOJIH30BAThCS:

cucteMa BusieoKoH(pepeHcBs3u 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, ayJJuoO- 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

Equipment requirements are listed in the laboratory passport.

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opymoBaH 7 nepcoHaTbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro (axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHpli 3a1 reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmboTephl, yCTAaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducnerit maker Libreoffice.

CnpaBouHno-nipaBoBast cucrema «Koncynprantlnocy»



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Analysis of organic compounds

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0y4eHust o0y4eHust
IK.1 know: HeynosiieTBopuren

CIIOCOOHOCTH K
00ecreyeHnI0 KOHTPOJIS
Ka4yecTBa JIGKAPCTBEHHBIX
CPE/CTB B YCIOBUSX

- theoretical foundations of
qualitative and quantitative
elemental analysis

- theoretical foundations of

The student has no idea about the structure of
the atom and the possibilities of analysis of
organic compounds

Y10BJ1€TBOPUTEJbH

(hapMaIreBTHUECKUX qualitative and quantitative The student has a superficial understanding of
OpraHu3anui functional analysis the structure of the atom and the possibilities of
- classification of modern methods analysis of organic compounds
of organic analysis Xopomo
- the advantages of a particular The student understands the basis of the analysis
type of analysis of organic compounds
be able to: OTtiam4yHo
- to choose correctly the The student knows the methods of analysis,
appropriate variant of organic understands the advantages of a particular type
analysis methods depending on | of analysis, is able to independently solve
the properties of the analyzed problems arising in the process of scientific
sample. work. Student is capable of ensuring quality
- to carry out the examination of | control of medicines in the conditions of
medicines using chemical, pharmaceutical organizations
biological, physicochemical and
other methods in accordance with
the chosen strategy
- solve independently problems
arising in the process of scientific
work
own:
- the basic techniques of
chemical-analytical work in the
methods of analysis of organic
compounds.
- basic approaches to the analysis
of organic compounds
The student must demonstrate the
ability and willingness to apply
the acquired knowledge in
practice.
K.10 know: HeynoBierBopureJ




Komnerenmnus I[nanupyembie pe3yibTaThI Kpurtepun onennBanus pe3yjbTaToB
o0y4ueHust o0y4eHust
CIOCOOHOCTB K - theoretical foundations of HeynoBjieTBopures

NPOBEJCHUIO SKCIIEPTH3HI
JIEKapCTBEHHBIX CPEJCTB
C TOMOIIBIO
XHUMHUYECKHX,
OMOJIOrMYECKUX, PU3UKO-
XUMUYECKUX U UHBIX
METOJI0B

qualitative and quantitative
elemental analysis

- theoretical foundations of
qualitative and quantitative
functional analysis

- classification of modern methods|
of organic analysis

- the advantages of a particular
type of analysis

be able to:

- to choose correctly the
appropriate variant of organic
analysis methods depending on
the properties of the analyzed
sample.

- to carry out the examination of
medicines using chemical,
biological, physicochemical and
other methods in accordance with
the chosen strategy

- solve independently problems
arising in the process of scientific
work
own:

- the basic techniques of
chemical-analytical work in the
methods of analysis of organic
compounds.

- basic approaches to the analysis
of organic compounds
The student must demonstrate the
ability and willingness to apply
the acquired knowledge in
practice.

The student has no idea about the structure of
the atom and the possibilities of analysis of
organic compounds
YaoBaerBopuTeabH

The student has a general understanding of the
structure of the atom and the possibilities of
analysis of organic compounds

Xopouo
The student understands the basis of the analysis
of organic compounds

Otiamn4yHo
The student knows the methods of analysis,
understands the advantages of a particular type
of analysis, is able to independently solve
problems arising in the process of scientific
work. The student is able to carry out the
examination of medicines using chemical,
biological, physicochemical and other methods




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecCTANMH © 3a4eT
Crnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIIPEIENIETCSl Ha OCHOBE 0ayIOB, HAOpAHHBIX 00YYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOINPHUATHUAX, IPOBOJUMBIX B TEUEHUE YUEOHOTO MEPHOAA.
MaxkcumajibHOe KOIH4ecTBo 0asnos : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«oTianyHo» - ot 81 mo 100
«xopowmo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

Theme 1. Separation of
mixtures of organic
substances

BxoaHoe TrectupoBanue

Knowledge of general chemistry: the
periodic law, the law of conservation of
mass, the law of constancy of composition,
the law of conservation of energy, the law
of equivalents, the law of multiple
relations, the law of Avogadro, the law of
acting masses, gas laws.

MK.1

CIOCOOHOCTH K 00€CTICUCHHIO
KOHTPOJISI KauecTBa
JICKApCTBEHHBIX CPEJICTB B
YCIOBHSIX (hapMarieBTUIECKIX
Opra"u3aun

IK.10

CIIOCOOHOCTH K TTPOBEICHHIO
IKCIIEPTHU3BI JICKAPCTBEHHBIX
CPEJICTB C MIOMOIIBI0 XUMUYECKHX,
OMOJIOTMYECKUX, PU3UKO-
XUMHYECKUX ¥ UHBIX METOJIOB

Theme 2. Qualitative
elemental analysis
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Qualitative elemental analysis. Lab ways to
find elements. Instrumental methods




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

MnK.1

CIOCOOHOCTH K 00€CTICUCHHIO
KOHTPOJISI KauecTBa
JICKaQpCTBEHHBIX CPEJICTB B
YCIIOBHSIX (hapMarieBTUIECKIX
Opra"u3aun

IK.10

CIIOCOOHOCTH K TTPOBEICHHIO
IKCIIEPTHU3HI JICKAPCTBEHHBIX
CPEJICTB C MIOMOIIBI0 XUMUYECKHX,
OMOJIOTHYECKUX, (PUZUKO-
XUMHYECKUX ¥ UHBIX METOJIOB

Theme 3. Quantitative
elemental analysis
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Separation of mixtures of organic
substances, elemental analysis.

nK.1

CIIOCOOHOCTH K 00CCIICUCHHIO
KOHTPOJISI KauecTBa
JICKAPCTBEHHBIX CPEJICTB B
YCIIOBUAX (papMalieBTHIECKUX
Opra"u3arui

nK.10

CIIOCOOHOCTH K TTPOBEICHHUIO
9KCIIEPTHU3HI JICKAPCTBEHHBIX
CPEJICTB C MIOMOIIBI0 XUMHUYCCKHX,
OMOJIOrMYECKUX, PU3UKO-
XUMUYECKHAX U MHBIX METOJIOB

Theme 8. Definition of
amines and amino acids
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Chemical methods for the study of organic
compounds. Determination of hydrocarbons
and their halogen-substituted,
hydroxyl-containing, carbonyl compounds,
carboxylic acids and their derivatives,
amines and amino acids.

nK.1

CIIOCOOHOCTH K 00ECIIEUEHHIO
KOHTPOJISI KauecTBa
JIEKapCTBEHHBIX CPEJICTB B
yCIOBUSX (papMaIieBTHUECKUX
OpraHMu3aLui

IK.10

CIIOCOOHOCTH K TTPOBEICHHUIO
AKCIIEPTHU3HI JICKAPCTBEHHBIX
CPEJICTB C MOMOIIBI0 XUMHUYECKHUX,
OnoIoTHYeCKuX, (PU3NKO-
XAMHYECKNX U UHBIX METOIIOB

Theme 8. Definition of
amines and amino acids
3amunaeMoe KOHTPOJIbHOE
MeponpusiTue

Determination of hydrocarbons and their
halogen-substituted Determination of

hydroxyl-containing compounds
Determination of carbonyl compounds

Determination of carboxylic acids and their
derivatives Determination of amines and

amino acids

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

Theme 1. Separation of mixtures of organic substances

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0



Iloka3aTey OLEHUBAHUSA

Bajaasl

Knowledge of the physicochemical properties of organic compounds and their chemical
properties.

3

Knowledge of the basic laws of chemistry

Ability to solve general chemistry problems

Knowledge of the structure of the atom

Theme 2. Qualitative elemental analysis

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTen oeHNBAHUA

Bajaabl

Qualitative elemental analysis. Instrumental methods to find elements

10

Qualitative elemental analysis. Lab ways to find elements

10

Theme 3. Quantitative elemental analysis

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTalluU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarenn oeHNBAHUA

Bajaabl

Own theory and practical skills in a selected field of chemistry

The student is able to conduct a critical analysis of the results and evaluate the prospects for
continuing work in the selected field of chemistry, chemical technology or related sciences

The student is able to plan work and choose methods for solving the tasks in the selected field of
chemistry, chemical technology, or related sciences

Student has experience in professional participation in scientific discussions, knows how to
present the results obtained in research in the form of reports and scientific publications for poster
presentations, abstracts and articles in the periodical scientific press.

Theme 8. Definition of amines and amino acids

ITpoaomKUTENEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTenn oneHMBaHUA

Baaasl

Own theory and practical skills in a selected field of chemistry

The student is able to plan work and choose methods for solving the tasks in the selected field of
chemistry, chemical technology, or related sciences

The student is able to conduct a critical analysis of the results and evaluate the prospects for
continuing work in the selected field of chemistry, chemical technology or related sciences




Student has experience in professional participation in scientific discussions, knows how to
present the results obtained in research in the form of reports and scientific publications for poster
presentations, abstracts and articles in the periodical scientific press

Theme 8. Definition of amines and amino acids

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zaTenn oneHMBaHUA

Baaasl

Own theory and practical skills in a selected field of chemistry

10

The student is able to plan work and choose methods for solving the tasks in the selected field of
chemistry, chemical technology, or related sciences

10

The student is able to conduct a critical analysis of the results and evaluate the prospects for
continuing work in the selected field of chemistry, chemical technology or related sciences

10

Student has experience in professional participation in scientific discussions, knows how to
present the results obtained in research in the form of reports and scientific publications for poster
presentations, abstracts and articles in the periodical scientific press

10




