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1. HammeHOBaHMe JUCHUIIINHBI
Analysis of organic compounds

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapuaTUBHYIO yacTh bioka « C.1 » oO6pa3zoBaTenbHOM MporpaMmbl IO HAMIPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

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 CnocoGeH k 00eCTICUeHHIO ¥ TIPOBEICHUIO KOHTPOJIS KaueCTBa JIEKAPCTBEHHBIX CPEJICTB B YCIOBUIX
(dbapmaneBTUUECKUX OpraHu3alui
Nupukaropsl
IK.1.2 [TpoBoauT ananu3 papManeBTHUECKUX CYOCTaHITUH U JICKAPCTBEHHBIX MTPENapaToB B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU TPEOOBAHUSAMH, IPOBOJIUT OIEHKY JICKAPCTBEHHBIX CPEJICTB MO BHEITHEMY
BH]y, YIIAKOBKE, MAPKUPOBKE, BBIABIIACT (PaibcuPUIIMPOBaHHBIC U KOHTpa(haKTHBIC JIEKAPCTBEHHBIE CPEJICTBA



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 13
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@®opMBbI TeKyl1ero KOHTPOJIS 3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
HtoroBoe koHTposbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auert (13 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Section 1. Qualitative and quantitative elemental analysis
Acquaintance with the methods of qualitative and quantitative analysis of organic compounds, as well as
representatives of various classes of organic compounds - hydrocarbons, halogen derivatives, alcohols, carbonyl
compounds, carboxylic acids, amines and amino acids.

Topic 1. Separation of mixtures of organic substances
Section 1 discusses the main methods of qualitative and quantitative (Dumas, Kjeldal methods) analysis

Topic 2. Qualitative elemental analysis
The main methods for separating mixtures of organic substances (washing with a solvent, fractional
crystallization, column chromatography) are considered.

Topic 3. Quantitative elemental analysis
Classical methods of quantitative elemental analysis (Dumas, Liebig, Kjeldahl), as well as modern methods
(CHN- and CHNS-analyzers) are considered.

Section 2. Chemical methods for the study of organic compounds
Section 2 discusses chemical methods for determining the presence of the most important functional groups
(hydroxyl, carboxyl, carbonyl, amino and nitro) in the objects of study.

Topic 4. Determination of hydrocarbons and their halogenated
Methods for the analysis of hydrocarbons (gas-liquid chromatography) and halogen derivatives (gas-liquid
chromatography and the identification of alkylthiuronium salts) are considered.

Topic 5. Determination of hydroxyl-containing compounds
The analysis of alcohols (Lucas tests) and phenols is considered

Topic 6. Determination of carbonyl compounds
Methods for the analysis of carbonyl compounds (gas-liquid chromatography and thin-layer chromatography of
2,4-dinitrophenylhydrazones) are considered.

Topic 7. Determination of carboxylic acids and their derivatives
Methods for the analysis of carboxylic acids (gas-liquid chromatography) and through the formation of
derivatives with p-broifenacyl bromide are considered.

Topic 8. Determination of amines and amino-acids
The analysis of amines and amino acids by paper chromatography is considered.



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. Fundamentals of analytical chemistry/Douglas A. Skoog, Donald M. West, F. James Holler, Stanley R.
Crouch.-9-e uzn..-Belmont:Brooks/Cole, Cengage Learning,2014, ISBN 978-0-495-55828-6.-958471824.-
Vkaz.oc. -1

JdomosHuTebHAA:

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

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



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 lectures and practical classes);
- on-line access to the Electronic Library System (ELS)
- access to the electronic information and educational environment of the university.
The main software needed to search for information and prepare presentations and test papers is Windows OS,
Google Chrome, Internet Explorer, Windows, Microsoft Office, an anti-virus software package, structural
formula editors (ISIS Draw, ChemOffice), Acrobat Reader, Mercury.

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aITaHHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHUE
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 HpG3€HT3HI/Iﬁ, 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

1. Lectures
Audience equipped with presentation equipment (projector, screen, computer/laptop) with appropriate software,
chalk(s) or whiteboard.
2. Seminar-type classes (seminars, practical exercises)
Audience equipped with presentation equipment (projector, screen, computer/laptop) with appropriate software,
chalk(s) or whiteboard..
3. Independent work
An auditorium 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 PSU Scientific Library
4. Group (individual) consultations and current control
Auditorium equipped with chalk(s) or whiteboard.

[Tomemenust nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C JIOCTYTIOM K JIOKaJIbHOHM M TTT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopr.2 aya. 207. O6opyaoBan 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



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

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

IK.1

Crnoco0eH K o0ecrie4eHUIO ¥ NPOBEACHUI0 KOHTPOJISI KAa4eCTBA JIEKAPCTBEHHBIX CPEICTB B
yCJI0BHAX (papMaleBTHYECKHX OPraHu3aluii

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.2 Knows the principles of quality HeynoBJierBopures
[TpoBoauT ananus control of pharmaceutical Has a vague understanding of the basic methods
(dapMareBTHIECKUX substances and medicinal products of work in the analysis of medicines of an
cyOcTaHIMid 1 of organic nature in accordance | organic nature. Does not know how to work
JIEKAPCTBEHHBIX with regulatory documentation; is | with the necessary methods and standards, keep

IpernaparoB B
COOTBETCTBHH C
YCTaHOBIICHHBIMU
TpeOOBaHUSIMU,
IPOBOJUT OLICHKY
JIEKapCTBEHHBIX CPECTB
0 BHEIIHEMY BU]LY,
yIaKoBKe, MapKHPOBKE,
BBISIBIISIET
banscuduMpoBaHHbBIE U
KOHTpa(aKkTHbIE
JIEKapCTBEHHBIE CPENICTBA

able to carry out quality control of
medicines in accordance with
regulatory requirements, orders
and instructions; owns the
methods of analysis used to
control the quality of medicines of]
an organic nature.

a laboratory journal. Does not know how to
analyze the medicine according to the standard
method, makes significant errors that do not
allow in most cases to obtain a reliable result.
Does not have the skill to search for the
necessary standards and methods for quality
control.
YaoBaerBopuTeabH

Has an understanding of the main methods of
work in the analysis of medicines of organic
nature. Basically, he can work with the
necessary methods and standards, keep a
laboratory journal, but he can make mistakes.
Able to analyze the medicine according to the
standard method, but makes mistakes, in some
cases affecting the reliability of the results.
Practically does not know the skill of searching
for the necessary standards and methods for
quality control.

Xopomuo
Knows the basic methods of work in the
analysis of medicines of organic nature. Able to
work with the necessary methods and standards,
keep a laboratory journal, but may make minor
errors. Able to analyze the medicine according
to the standard method, but may make minor
errors that do not affect the reliability of the
results. Incompletely owns the skill of searching
for the necessary standards and methods for
quality control.

OtianyHo




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
Knows the basic methods of work in the
analysis of medicines of organic nature. Able to
work with the necessary methods and standards,
keep a laboratory journal. Able to analyze the
medicine according to the standard method,
obtaining reproducible and reliable results. Has
the skill of searching for the necessary standards
and methods for quality control.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun
Cxema joctaBku : ba3zoBast

Bua MmeponpusiTsi NPOMeKYTOYHON aTTECTALMH : 3a4eT

Cnoco0 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OLiEHKa N0 JUCUUIIMHE B paMKax
MIPOMEKYTOUYHOMN aTTECTAIIUHU ONPEIEISIETCS Ha OCHOBE 0alIoB, HAOPAHHBIX O0YYAFOIIMMCS Ha KOHTPOJIbHBIX
MEPOTIPUATHSIX, TPOBOJIUMBIX B TEUEHHE YI€OHOTO TIEPHOIa.

MaxkcumMajbHoe KoJu4decTBo 0amion : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTam4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«Y/AOBJIETBOPHUTEJIBHO» - OT 46 110 60
«HEYIOBJICTBOPUTEIbHO» / «He3a4TeHOo» MeHee 46 Oaina

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IK.1.2 Topic 3. Quantitative Separation of mixtures of organic
ITpoBoauT ananus elemental analysis compounds.
apmanesTrueckux cybcranimii | [InchMeHHOE KOHTPOJILHOE
JICKAPpCTBCHHLIX MIPCIIapaToB B MeponpusTue

COOTBETCTBUH C YCTAHOBJICHHBIMHU
TpeOOBaHUSMU, IIPOBOIUT OLIEHKY
JIEKapCTBEHHBIX CPE/ICTB 10
BHEIITHEMY BUY, YIIAKOBKE,
MapKUPOBKE, BBISBIISET
banscuduIMpoBaHHbBIE
KOHTpa(aKTHBIC JICKApCTBEHHBIC

cpencTna

IIK.1.2 Topic 4. Determination of Distinguishing organic compounds of
[IpoBoauT anam3 hydrocarbons and their various classes according to characteristic
(papmaneBTHYCCKUX CyOCTaHIMI U | halogenated reactions.

JIEKapCTBEHHBIX NIPENapaToB B 3ammiaemMoe KOHTPOIbHOE

COOTBETCTBHH C YCTAHOBJICHHBIMH | pepompusiTHE
TpeOOBaHUSMH, TPOBOIUT OIICHKY
JIEKapCTBEHHBIX CPEACTB IO
BHEIIIHEMY BUJY, YIIAKOBKE,
MapKHUPOBKE, BBISABIISAET
¢banbcupuIMpoBaHHBIE U
KOHTpa(aKTHbIE JICKapCTBEHHbIE
cpencTBa




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

nK.1.2

[IpoBoauT ananus
bapmaleBTUUECKUX CyOCTaHIIUN 1
JIEKapCTBEHHBIX TPETapaToB B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
TpeOOBaHUSMU, IIPOBOJIUT OLICHKY
JICKAPCTBCHHBIX CPEJICTB I10
BHEITHEMY BHU]TY, YITAKOBKE,
MapKUPOBKE, BEISBIISCT
banpcuduIEpoBaHHBIC U
KOHTpa(aKTHBIE JIEKAPCTBEHHBIC
CpeICcTBa

Topic 6. Determination of
carbonyl compounds
ITncbMeHHOEe KOHTPOJIbHOE
MeponpusiTue

The ability to establish the structure of an
unknown organic substance according to
elemental analysis and qualitative reactions.
Establishment of the structure of an
unknown compound and the products of its
chemical transformations using the results
of chemical and physical tests.

IIK.1.2

[IpoBoauT ananus
(bapMareBTUYECKHX CyOCTaHIIMNA U
JIeKapCTBEHHBIX IIPENapaToB B
COOTBETCTBUH C YCTAaHOBJICHHBIMU
TpeOOBaHUAMHU, IPOBOJIUT OLICHKY
JIEKapCTBEHHBIX CPEACTB IO
BHEIIHEMY BUY, YIIAaKOBKE,
MapKHPOBKE, BHISBIISIET
banpcuduIEpoBaHHBIC U
KOHTpa(aKTHBIE JICKapCTBEHHBIE
cpexacTsa

Topic 8. Determination of
amines and amino-acids
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Knowledge of purification methods,
elemental and functional analysis of organic
compounds and the ability to apply their
knowledge to solve problems to determine
the structure of a compound. Ability to plan
actions during the analysis of organic
matter and choose methods for establishing
the structure of liquid and solid organic
compounds, conduct a critical analysis of
the results of elemental and functional
analysis of organic matter, its spectral
characteristics and plan further actions to
establish its structure.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Topic 3. Quantitative elemental analysis

IIpoOmKUTENBEHOCTD IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 10

[Tpoxoxanoii 6amn: 4.5

IToxa3zaTean oneHMBaHUA

Baaasl

Description of the separation method for the given mixture of 5 organic compounds of various
classes, indicating the reaction equations for obtaining derivatives, physical separation methods
and equations for the reactions of converting derivatives into starting compounds.

4.5

Description of the separation method for the given mixture of 3 oxygen-containing compounds, 3
indicating the reaction equations for obtaining derivatives, physical separation methods, and
equations for the reactions of converting derivatives into parent compounds.

Description of the method for separating the reduced mixture of 3 hydrocarbons, indicating the
reaction equations for obtaining derivatives, physical methods of separation, and equations for the

reactions of converting derivatives into starting compounds.

2.5




Topic 4. Determination of hydrocarbons and their halogenated

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6amt: 9

IToxa3zaTesn oneHUBAHUS

Banabl

Discrimination using qualitative reactions of 6 compounds of various classes, recording the
equations of all necessary reactions for unambiguous discrimination of compounds with an
indication of the observed result.

5

Discrimination using qualitative reactions of 5 compounds of various classes, recording the
equations of all necessary reactions for unambiguous discrimination of compounds with an
indication of the observed result.

Discrimination using qualitative reactions of 4 halogen derivatives, recording the equations of all

necessary reactions for unambiguous discrimination of compounds, indicating the observed result.

Discrimination using qualitative reactions of 4 oxygen-containing compounds, recording the
equations of all necessary reactions for unambiguous discrimination of compounds, indicating the
observed result.

Discrimination using qualitative reactions of 3 nitrogen-containing compounds, recording the
equations of all necessary reactions for unambiguous discrimination of compounds, indicating the
observed result.

Topic 6. Determination of carbonyl compounds

[TpoaomKUTEen HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM atTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChI ayINTOPHOI padoThI

MaxkcuManbHbIH 0aJl1, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectanuu: 30
[Tpoxoanoii 6amt: 14

IToxa3zarTen oleHNBAHUA

Baaabl

Task 5 solution: establishing and proving the structure of a substance, writing reaction equations,
calculating a molecular formula.

12

Task 3 solution: establishing and proving the structure of matter, writing reaction equations.

Task 4 solution: establishing and proving the structure of matter, writing reaction equations.

Task 1 solution: establishing and proving the structure of matter, writing reaction equations.

Task 2 solution: establishing and proving the structure of matter, writing reaction equations.

R Y A

Topic 8. Determination of amines and amino-acids

[TpoaomKUTeT HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUSATHUS: B YAChI ayINTOPHOI padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 40
[Tpoxoxnoii 6amr: 18

IToxa3zaTesn oneHUBAHUS

Banabl

Solving problem number 4 in the ticket: establishing and proving the structure of a substance,
writing reaction equations, calculating a molecular formula.

12




The answer to question No. 2 in the ticket on the functional analysis of organic compounds, the
use of functional analysis methods in planning the course of the analysis of a sample of an organic
compound to solve the task of establishing the structure of this compound.

10

The answer to question No. 1 in the ticket on elemental analysis, methods of purification of
organic compounds, the use of these methods in planning the course of analysis of a sample of an
organic compound to solve the task of establishing the structure of this compound.

10

Solving problem No. 3 in the ticket: distinguishing 6 compounds of various classes using
qualitative reactions, recording the equations of all necessary reactions for unambiguously
distinguishing compounds with an indication of the observed result.




