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1. HammeHOBaHMe JUCHUIIINHBI
Organic Chemistry

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucuuninuHa BXOAUT B 00s3aTenbHy0 YacTh bioka « C.1 » o6pa3oBarenbHON MPOrpaMMBbI 110 HAMPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

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



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuumminabl Organic Chemistry y oOydatomierocs J0KHBI OBITh C(HOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mmupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))
¢opma o0yuenus OYHas
NeNe TpumecTpos, 4,56
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 16
O0beM JUCHUILIMHBI (AK.YaC.) 576
KonTakTHasi padora ¢ 224
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 70
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 98
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padoTa 352
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA 3amuniaeMoe KOHTpoJibHOe Meponpusitue (13)
HtoroBoe koHTposbHOE Meponpustue (3)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ok3ameH (4 TpumecTp)
arrecTauuu Ok3ameH (5 TpumecTp)
Ok3ameH (6 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Organic chemistry. First semestr

1. Introduction. Historical overview
The history of the emergence and the reasons for the separation into an independent science. Organic chemistry
among other sciences. Modern sources of organic raw materials. The main provisions of the theory of chemical
structure.

2. Electronic structure of the carbon atom. Atomic orbitals hybridization.
Lewis electronic formulas and types of bonds in organic compounds. Quantum-chemical concepts. A qualitative
picture of the description of the chemical bond in the framework of the model of hybrid atomic orbitals. The
concept of a structural formula. Isomerism and its varieties. Carbocations, carbanions, free radicals, carbenes.
Types of reactions in organic chemistry.

3. The nature of chemical bonds in molecules of organic compounds. Mutual influence of atoms in
molecules. Inductive effect and resonance effect
Molecular orbital method, bonding and antibonding MO, sigma and pi bonds. Electron density on an atom. The
idea of the shift of electron density in organic compounds and methods of its image. Polarity, chemical bond
polarizability, donor-acceptor bonds. Inductive effect. Mesomerism and limiting structures. Mesomeric effect.

4. Hydrocarbons. Alkanes, alkenes, alkadienes, alkynes, cycloalkanes, arenes
Homological series of methane. Isomerism. Nomenclature. Physical properties of alkanes. Natural sources of
alkanes.
Methods for the synthesis of alkanes - hydrogenation of alkenes; reduction of haloalkanes, alcohols, carbonyl
compounds and carboxylic acid salts; Wi{irz synthesis and methods using metal-organic compounds. Free
radicals, production, stability. Radical halogenation, nitration, sulfochlorination, sulfo-oxidation of alkanes,
surfactants. Oxidation of alkanes.
Classification and nomenclature of cycloalkanes. Synthetic methods of obtaining. The chemical properties of
cycloalkanes, their
dependence on the size of the cycle. Spatial structure and isomerism of cycloalkanes. Conformation of
cyclohexane and its derivatives.
Classification and nomenclature of arenas. Aromaticity criteria. Description of benzene in terms of limiting
structures and molecular orbitals. Natural sources of aromatic hydrocarbons. Chemical properties. Electrophilic
substitution reactions: halogenation, nitration, sulfonation and sulfochlorination, alkylation and acylation,
formylation. Mechanism of electrophilic substitution in an aromatic ring, the effect of substituents on
orientation. Condensed (polycyclic) aromatic compounds: naphthalene, anthracene, phenanthrene. Benzopyrene
and its carcinogenic properties. Oxidative transformations of aromatic compounds.

5. Halogenated hydrocarbons
Classification and nomenclature. Methods of obtaining: radical halogenation of alkanes, addition at multiple
bonds of alkenes (alkynes), substitution of the hydroxyl group in alcohols, conversion of carboxylic acid salts.
Chemical properties of monohalogenated alkanes. Nucleophilic substitution and elimination reactions.
Mechanisms SN1, SN2, E1, E2 and factors determining their competition. Spatial patterns. Interaction with
metals. Grignard reagents, organolithium compounds and syntheses based on them.

6. Alcohols, phenols, ethers
Classification of alcohols. Isomerism and nomenclature of saturated monohydric alcohols. Hydrogen bond, its
influence on the properties of alcohols. Physical properties of alcohols. Comparative characteristics of the acidic
properties of alcohols. Reactions of alcohols with O-H rupture. Interaction with alkali metals. Esterification.
Reactions of alcohols with rupture of C-O bonds. Substitution of -OH group for halogen



Dehydration. Oxidation of alcohols. Methods of obtaining. Individual representatives. Areas of use. Polyhydric
alcohols. Structure. Physical and chemical properties. Formation of alcoholates, ethers and esters. Substitution

of -OH group for halogen. Dehydration. Oxidation. Individual representatives.

Phenols. Classification, isomerism and nomenclature. Features of the electronic structure. Acidic properties of
phenols (formation of phenolates, ethers and esters). Electrophilic substitution reactions. Oxidation of phenols.
Methods of obtaining. The most important representatives.

The structure and physical properties of ethers. Chemical properties of ethers. Methods for obtaining ethers.

Final control
Final control on the semester

Organic chemistry. Second semestr

7. Carbonyl compounds. Aldehydes and ketones
Classification of carbonyl compounds. Nomenclature. The structure of the carbonyl group. Nucleophilic
addition reactions to aldehydes and ketones. The addition of hydrocyanic acid, sodium hydrosulfite, Grignard
reagents, alcohols. Condensation with nitrogenous bases. Mobility of alpha-hydrogen atoms of aldehydes and
ketones. Aldole-croton condensation. Oxidation and reduction reactions of aldehydes and ketones. Qualitative
reactions to aldehydes. Methods for producing aldehydes and ketones. Individual representatives. Areas of use.

8. Carboxylic acids and their derivatives
Classification of carboxylic acids. Nomenclature.
The structure of the carboxyl group. Dimer formation. Hydrogen bond. Physical properties. Acidic properties of
carboxylic acids. Substitution of halogen for hydroxyl. Replacement of hydroxyl by NH2- group. Dehydration of
acids. Esterification. Decarboxylation. Chemical reactions at the alpha carbon atom. Dicarboxylic acids.
Unsaturated carboxylic acids. Methods for obtaining carboxylic acids. Derivatives of carboxylic acids. Halides.
Anhydrides. Amides. Esters. Nomenclature. Electronic structure. Comparative characteristics of reactivity.
Interconversions of carboxylic acid derivatives. Methods of obtaining. Nitriles of carboxylic acids.
Nomenclature. Methods of obtaining. Structure. Hydrolysis of nitriles. Benzenecarboxylic acids. Getting
benzenecarboxylic acids. Chemical properties of dicarboxylic acids. Getting dicarboxylic acids.

9. Halogen, hydroxy, oxocarboxylic acids
Halogen, hydroxy, oxocarboxylic acids. Interconversions of carboxylic acid derivatives.

10. Carbohydrates
Classification of carbohydrates. Monoses. Structure. Stereoisomerism of monosaccharides: D- and L-series.
Cyclic forms. Glycosidic hydroxyl. Anomers. Mutarotation. Physical properties. Chemical properties. Reactions
on the carbonyl group (reduction, oxidation). Reactions on hydroxyl groups (alkylation, acylation, formation of
alcoholates). Fermentation of monosaccharides. Disaccharides. The structure of sucrose, lactose, maltose,
cellobiose. Reducing and non-reducing sugars. Polysaccharides. Starch. Cellulose. Structure. Properties.

11. Nitrogen-containing organic compounds. Nitro compounds. Amines
Classification and nomenclature. Synthesis methods: nitration of alkanes; substitution of a halogen for a nitro
group; oxidation of amines, oximes. Chemical properties. Aci-form nitro compounds. Reduction of the nitro
group: catalytic hydrogenation, transformations under the action of metals in acidic, neutral and alkaline media.

12. Heterocycles
Aromatic five- and six-membered heterocycles with one heteroatom. Furan, pyrrole, thiophene, pyridine.
Natural sources and methods of obtaining. Reactions with electrophilic and nucleophilic reagents. Natural
derivatives of pyrrole: porphyrins, indole alkaloids. Heterocycles with two heteroatoms. Natural compounds of



the imidazole and pyrimidine series. Heterocyclic bases in DNA and RNA molecules are uracil, adenine,
thymine, cytosine, guanine.

Final control
Final control on the semester

Organic chemistry. Third semestr

Structure and reactivity of organic compounds
Classification of organic compounds according to their structures, is an essential part of understanding the
reactivity of these compounds. Methods to recognize the composition and properties typical of organic and
inorganic compounds. The relationship between structure and reactivity for a series of related organic
compounds. Understanding why organic molecules react as they do requires knowing something about the
structure and properties of the transient species that are generated during chemical reactions. Identifying
transient intermediates enables chemists to elucidate reaction mechanisms, which often allows them to control
the products of a reaction.

Analysis of organic compounds: mass spectrometry, IR, UV, x-ray, NMR
The analysis and identification of unknown organic compounds constitutes a very important aspect of
experimental organic chemistry. Qualitative analysis of organic compounds: mass spectrometry, IR, UV, x-ray,
NMR

Final control
Final control on the semester



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. Hrvoj Van&#269;ik Basic Organic Chemistry for the Life Sciences. Springer International Publishing
Switzerland, 2014. Online ISBN 978-3-319-07605-8. TekcT: 351eKTpOHHBIH//

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

JlonoJIHUTEIbHAS

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

O6pazoBaTenbHbIH nporiecc no guciuminHe Organic Chemistry npeamonaraer ucmnoiab30BaHNue
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX 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»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Organic Chemistry

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

OIIK.1

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

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 Know: HeynoBJierBopures

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

foundations of modern theories in
the field of organic chemistry and
methods of their application for
solving theoretical and practical
problems.

Be able to:

describe the properties of organic
substances based on their
structure;

evaluate the reactivity of a
substance based on theoretical
ideas about the structure of matter
and various theories of chemical
bonds;

plan and carry out a chemical
experiment;

Possess:

Safe work skills in an organic
synthesis laboratory;

Methods of handling laboratory
equipment, reagents, devices.
Fundamentals of physical and
chemical research

Doesn't know:

foundations of modern theories in the field of

organic chemistry and methods of their

application for solving theoretical and practical

problems.

Not able to:

describe the properties of organic substances

based on their structure;

evaluate the reactivity of a substance based on

theoretical ideas about the structure of matter

and various theories of chemical bonds;

plan and carry out a chemical experiment;

Don't have:

Safe work skills in an organic synthesis

laboratory;

Methods of handling laboratory equipment,

reagents, devices.

Fundamentals of physical and chemical research
YnoBaerBopuTebH

Know:

foundations of modern theories in the field of

organic chemistry and methods of their

application for solving theoretical and practical

problems.

Not able to:

describe the properties of organic substances

based on their structure;

evaluate the reactivity of a substance based on

theoretical ideas about the structure of matter

and various theories of chemical bonds;

plan and carry out a chemical experiment;

Don't have:

Safe work skills in an organic synthesis

laboratory;

Methods of handling laboratory equipment,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
reagents, devices.
Fundamentals of physical and chemical research
Xopouo
Know:
foundations of modern theories in the field of
organic chemistry and methods of their
application for solving theoretical and practical
problems.
Be able to:
describe the properties of organic substances
based on their structure;
evaluate the reactivity of a substance based on
theoretical ideas about the structure of matter
and various theories of chemical bonds;
plan and carry out a chemical experiment;
Don't have:
Safe work skills in an organic synthesis
laboratory;
Methods of handling laboratory equipment,
reagents, devices.
Fundamentals of physical and chemical research
Otim4yHo
Know:
foundations of modern theories in the field of
organic chemistry and methods of their
application for solving theoretical and practical
problems.
Be able to:
describe the properties of organic substances
based on their structure;
evaluate the reactivity of a substance based on
theoretical ideas about the structure of matter
and various theories of chemical bonds;
plan and carry out a chemical experiment;
Possess:
Safe work skills in an organic synthesis
laboratory;
Methods of handling laboratory equipment,
reagents, devices.
Fundamentals of physical and chemical research




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOUHOM aTTeCTALMH ¢ DK3aMEH
Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa M0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEENIeTCsS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIBHBIX
MEPONPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.
MaxkcuMajbHOe KoJn4decTBo 0amios : 100

KonBepranusi 6a/U10B B 0TMETKH

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

«Y0BJIETBOPUTEJbHO» - 0T 48 10 60
«HEeYI0BJICTBOPUTEIbHO)» / «<He3a4TeHOo» MeHee 48 Oaiia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 3. The nature of chemical Structure of organic compounds. Inductive

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

bonds in molecules of
organic compounds. Mutual
influence of atoms in
molecules. Inductive effect
and resonance effect
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

effect and resonance effect

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTUHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

4. Hydrocarbons. Alkanes,
alkenes, alkadienes, alkynes,
cycloalkanes, arenes
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

Nomenclature of Hydrocarbons, methods
for their preparation and chemical
properties, reaction mechanisms

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

5. Halogenated hydrocarbons
3annuiaeMoe KOHTPOJIbHOE
MeponpusiTHe

Nomenclature of halohydrocarbons,
methods for their preparation and chemical
properties, reaction mechanisms

OIIK.1.1

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

6. Alcohols, phenols, ethers
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Alcohols, phenols, ethers structure,
nomenclature and properties




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

6. Alcohols, phenols, ethers
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Nomenclature of oxygen-containing
compounds, methods for their preparation
and chemical properties, reaction
mechanisms

OIIK.1.1

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

Final control
HTorosoe KOHTpPOJIBLHOE
MeponpusTHe

Answers to questions about tickets.
Hydrocarbons, halogen derivatives,
alcohols, phenols, nomenclature,
production, properties.

OIIK.1.1

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

Final control
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Hydrocarbons, halogen derivatives,
alcohols, phenols, nomenclature,
production, properties.

Crnenudukanusi MeponpuATHI TEKylIIero KOHTPOJIA

3. The nature of chemical bonds in molecules of organic compounds. Mutual influence of atoms in
molecules. Inductive effect and resonance effect

[IponoKUTENIbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTalnu: 8 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHOM padoThI
MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTectauuu: 10

[IpoxonHoii 6amn: §

IToxa3zaTean oneHMBaHUA

Baaasl

Structure of organic compounds

Inductive effect

Resonance effect

General properties of compounds

3
3
2
2

4. Hydrocarbons. Alkanes, alkenes, alkadienes, alkynes, cycloalkanes, arenes

[IponoKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNK: 2 Yyaca

YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 10

[IpoxonHoii 6amn: S

IToxa3zarTean oneHMBaHUA

Baaasl

Nomenclature of Hydrocarbons, methods for their preparation and chemical properties, reaction 5

mechanisms

Labwork Report




5. Halogenated hydrocarbons

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 10
ITpoxoaHnoii 6amt: 5

Iloka3aTesin oneHUBaHUSA Basbl
Chemical properties of halogen derivatives, reaction mechanisms. Nomenclature of halogenated 5
hydrocarbons
Labwork Report 5
6. Alcohols, phenols, ethers
[TpopomKUTETLHOCTD TPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHON aTTeCcTaluu: 2 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 10
ITpoxoaHoii 6amt: 5
Iloka3aTesin oneHUBaHUsA Basbl
Nomenclature and chemical properties of oxygen-containing compounds, reaction mechanisms 5
Labwork Report 5
6. Alcohols, phenols, ethers
[TpogomKUTETHLHOCTD MIPOBEACHUSI MEPOTIPHUSTHS IPOMEXKYTOUHON arTecTanuu: 12 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTAaBIIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 10
[TpoxoaHoii 6amt: 5
IToxa3zaTenn oneHNBaHUA Bajaasl
Alcohols structure, nomenclature and properties 5
Phenols structure, nomenclature and properties 3
Ethers structure, nomenclature and properties 2
Final control
[TpogomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSTHS IPOMEKYTOUHON aTTeCTalluu: 2 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 40
ITpoxoxanoii 6amt: 18
IToxa3zaTenn oneHUBaHUA Bajaasl
Answer Q1. General properties of organic compounds 14
Answer Q2. Typical reactions and properties of organic compounds 10
Additional questions on reactivity 8
Solve problem 8

Final control




[IpoaomKUTENEHOCTD TPOBEIEHUS MEPOTIPUATHS IPOMEXKYTOUHOM arTecTanuu: 12 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10

[IpoxoaHoii 6amn: S

IToxa3aTeIu onleHUBAHUS Baaasl
Answer Q1. General properties of organic compounds 3
Answer Q2. Typical reactions and properties of organic compounds 3
Solve practical problem 2
Name the compounds 2

Buja meponpusiTus IPOMEKYTOYHOM aTTeCTALMH ¢ DK3aMEH
Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTrTecTannu : OLEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEENsIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOMIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSIX, TIPOBOIUMBIX B TEUEHHE YUEOHOTO IEPHUO/A.
MaxkcumMajbHoe KoJnuecTBo 0ayioB : 100

KonBepranusi 60a/uU10B B 0TMETKH

«oTianuHo» - ot 81 1o 100
«xopowmo» - ot 61 no 80

«YAOBJIETBOPHUTEIBHO» - OT 48 110 60
«HeYI0BJIETBOPUTEIbHO)» / «<He3aYTeHo» MeHee 48 Oaia

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Aldehydes and ketones
3amuimaemMoe KOHTPOJIbHOE
MeponpusiTue

Kommnerenuus Meponpusitue KonTpoaupyembie 31eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 7. Carbonyl compounds. Nomenclature of aldehydes and ketones,

methods for their preparation and chemical
properties, reaction mechanisms

OIIK.1.1

Nmeer npeacraBieHue O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
IIOJIOXKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

8. Carboxylic acids and their
derivatives

3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

Structure, nomenclature and chemical
properties of carboxylic acids

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

8. Carboxylic acids and their
derivatives

3amumaeMoe KOHTPOJIbHOE
MeponpusaTue

Nomenclature of carboxylic, hydroxy-,
halo-, oxocarboxylic acids, methods for
their preparation and chemical properties,
reaction mechanisms




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs

OIIK.1.1 9. Halogen, hydroxy, Nomenclature of carboxylic, hydroxy-,
Wmeer npencraBicHue 0 Hay4HOU | oxocarboxylic acids halo-, oxocarboxylic acids, methods for
KapTHHC MHpPa Ha OCHOBC 3amumaemoe KOHTpoabHOe their preparation and chemical properties,
TIOJIOXKEHUH, 32aKOHOB 1 MeponpusiTue reaction mechanisms
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK
OIIK.1.1 11. Nitrogen-containing Structure and properties of
Wmeer npeacraBieHue o Hay4yHoM | organic compounds. Nitro Nitrogen-containing organic compounds,
KapTHHE MHpa Ha OCHOBC compounds. Amines Nitro compounds, Amines.
TIOJIOKCHHH, 3aK0vHOB 24 3amuimaeMoe KOHTPOJIbHOE
3aKOHOMEPHOCTEH CCTECTBCHHBIX | peponmpHsiTHE
HayK
OIIK.1.1 12. Heterocycles Nomenclature of heterocyclic compounds,
Wmeer npencrasicHne 0 HAyYHOH | 3ammimaemoe KouTpoabHoe methods for their preparation and chemical
KapTHHE MHPa Ha OCHOBE MeponpusiTue properties, reaction mechanisms
MIOJIOXKCHHH, 3aKOHOB U
3aKOHOMEPHOCTEH €CTECTBECHHBIX
HayK
OIIK.1.1 Final control Answers to questions about tickets.
Hwmeer npencrapieHue 0 HAy4YHOU | ITOroBoe KOHTPOJIbHOE Aldehydes, ketones, carboxylic acids and
KapTMHE MHpa Ha OCHOBE MeponpusiTie their derivatives, amines, carbohydrates,
TOJIOKCHHH, 3aKOHOB 1 nitro compounds, heterocycles,
3aKOHOMEPHOCTEH eCTECTBCHHBIX nomenclature, preparation, properties.
HayK

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

7. Carbonyl compounds. Aldehydes and ketones

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5

Iloka3aTesin oneHUBaHUSA Basbl
Chemical properties of aldehydes and ketones. Nomenclature 5
Labwork report 5

8. Carboxylic acids and their derivatives

ITpoaomKUTENTEHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTectauuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTen oneHUBAHUSA Banabl

Structure, nomenclature and chemical properties of carboxylic acids 5




Labwork Report

8. Carboxylic acids and their derivatives

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEXKYTOUHOM arTecTaruu: 10 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

IMoka3aTe/n oneHNBaHUS Banabr
Chemical properties of carboxylic, hydroxy-, halogeno-, oxocarboxylic acids
Methods for producing carboxylic, hydroxy-, halogeno-, oxocarboxylic acids
Determination of the structure of carboxylic, hydroxy-, halogeno-, oxocarboxylic acids by their
chemical properties
Nomenclature of carboxylic, hydroxy, halogeno, oxocarboxylic acids 2
9. Halogen, hydroxy, oxocarboxylic acids
[Tpo10mKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOYHOU aTTecTaluu: 2 yaca
VY cnoBus MpOBEICHHUS MEPOIIPUATHS: B 4ACHI Ay ANTOPHON PadoThI
MakcumanbHbIH 0aiu, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTectanuu: 10
[TpoxoaHoii 6amt: 5
IMoka3aTe/n oneHNBaAHUS Banabr
Nomenclature and chemical properties, of hydroxy-, halo-, oxocarboxylic acids 5
Labwork report 5
11. Nitrogen-containing organic compounds. Nitro compounds. Amines
[Tpo1omKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOYHOU aTTecTaluu: 2 yaca
VY cnoBus IPOBEICHHUS MEPOIIPUSATHS: B 4ACHI Ay ANTOPHOH PadoThI
MakcumanbHbIH 0asu1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 10
[TpoxoxHoii 6amt: 5
IMoka3aTe/n oneHNBaHUS Banabr
Structure and properties of Nitrogen-containing organic compounds, Nitro compounds, Amines. 5
Labwork report 5
12. Heterocycles
[Tpo1omKUTETBHOCTD IPOBEACHHS MEPOIIPUSATHS IPOMEKYTOYHOU aTTecTaluu: 2 yaca
VY cnoBus IPOBEICHHUS MEPOIIPUATHS: B 4ACHI Ay ANTOPHON PadoThI
MakcumanbHbIi 0ail, BEICTABISIEMbII 32 MEPOIIPUSTHE IIPOMEKYTOUHOH arTecTauuu: 10
[TpoxoxHoii 6amt: 5
IMoka3aTe/n onleHNBaHUS Banabr
Heterocycles chemical properties 5
Labwork report 5




Final control

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40

ITpoxoanoii 6amn: 18

IMoka3zaresin olleHNBAHUA Banabl
Answer Q4 14
Answer Q3 10
Answer Q1 8
Answer Q2 8

Buja meponpusiTHs NPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH
Cnoco0 npoBeeHusi MEPONPUATHS POMEKYTOUHOM aTTecTanum : OIeHKa O AUCIUIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTallK ONpeeNsieTcs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPONPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/a.
MaxkcumasnbHoe KoJn4ecTBo 6auioB : 100

KonBepTauus 6a;1710B B 0TMETKH

«OTJIHYIHO» - 0T 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJIBbHO» - OT 45 110 60
«HeY/I0BJIEeTBOPUTEIbHO» / «HEe3aYTeHo» MeHee 45 Oara

NMmeer npeacTaBieHUe O HAyYHOU
KapTHHE MHUpa Ha OCHOBE

organic compounds
ITncbMeHHOE KOHTPOJIbHOE

Kommnerenuus Meponpusitue KonTtpoaupyembie 31eMeHTbI
(mHgUKaTOp) TEKYIero KOHTPoJIs pe3yJbTaTOB 00y4eHHs
OIIK.1.1 Structure and reactivity of Structure and reactivity of organic

compounds. Mutual effects of groups and
substituents in organic compond

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

compounds: mass
spectrometry, IR, UV, x-ray,
NMR

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

IMOJIOKEHUH, 3aKOHOB U MeponpHsaTHe

3aKOHOMEPHOCTEH eCTECTBEHHBIX

HayK

OIIK.1.1 Analysis of organic Approaches to analysis of organic

compounds: mass spectrometry, IR, UV,
x-ray, NMR

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Analysis of organic
compounds: mass
spectrometry, IR, UV, x-ray,
NMR

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Mass spectrometry, IR, UV, x-ray, NMR
techniques in organics




Komnerenuus Meponpusitue KonTposmpyemsie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 Final control Structure and reactivity of organic
Hwmeer npencrapieHue o HAy4YHOH | ITOroBoe KOHTPOJIbHOE compounds. Analysis of organic
KapTUHE MHpa Ha OCHOBE MeponpusiTue compounds: mass spectrometry, IR, UV,
MOJIO’KEHUH, 3aKOHOB U x-ray, NMR
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

Structure and reactivity of organic compounds

[IpoK0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9

IToxa3aTeiu onleHUBAHUS Baaasl
Chemical properties of organic molecules. Prediction of their reactivity 9
Structure and reactivity of organic compounds. Mutual effects of groups and substituents in 6

organic compound

Nomenclature of organic compounds

Use of general chemistry approaches during solving practical problems

Analysis of organic compounds: mass spectrometry, IR, UV, x-ray, NMR

[Ipo0mKUTETBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9

IToxa3aTeu oneHUBaHUS Baaasl
Structure and chemical properties of organics 9
Mass spectrometry, IR, UV, x-ray, NMR techniques in organics 9
Answer additional questions 2

Analysis of organic compounds: mass spectrometry, IR, UV, x-ray, NMR

[IponoKUTENIBHOCTE TPOBEICHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTalvu: 8 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3aTeu oneHUBaHUS Baaasl
Mass spectrometry, IR, UV, x-ray, NMR presentation 9
Solving problem on the topic 9
Answer additional questions 2




Final control

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 18

IToxa3zaTesn oneHUBAHUS

Banabl

Alcohols, phenols, ethers properties

Analysis of organic compounds: mass spectrometry, IR, UV, x-ray, NMR

Carboxylic acids and their derivatives properties

Amines and amino acids properties

Structure and reactivity in general

Hydrocarbons properties

Heterocycles properties

Carbonyl compounds. Aldehydes and ketones properties

Carbohydrates properties
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