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ALL-UKRAINIAN CHEMISTRY OLYMPIADS - EXERCISES OF ORGANIC CHEMISTRY

Kandaskalov D.V., S
National Polytechnic Institute of Touloi
National University of Uzhgorc

The Olympiads may be described as a means of furthering the existing knowledge of the candidates while a
time counseling them on possible future careers. The principal feature of the chemical Olympiads is to solve varioi.
cal and practical problems of different complexity. The candidates are expected to show their creativity, logic and
of chemistry and others subjects (mathematics, physics, etc.) to succeed in these exercises. Therefore, one migl
the Olympiad's while creating an interest in technical subjects also inculcate habits like ingenuity, out-of-box thini
are enormous assets when pursuing higher specialized studies.

The Mathematics Olympiad which was held in Leningrad (Russia) in 1939 was, historically, the first Olympia
chemistry Olympiad of Ukraine was held in 1963 (in Dnepropetrovsk). The chemistry Olympiad has since come ;
with the current system split into 4 leveis. Level | is during high school, level Il is regional, followed by level 11l wi
vincial and, finally, level IV which Is national. Year after year nearly 200 000 candidates take part in level | thoug
pupils are admitted to the final level [1; 2],

The complexity of the Oiyrrp er depends on the level, and in fact the level of the first two stages correspc
high schools' chemistry program. For the HI and IV levels the candidates are required to have a deeper understan
subject. The theoretical round can te set into 3 parts: quantitative, qualitative and mixing exercises. The exerci
either practical in nature he. in labcratr.-es or Industries, or more hypothetical (mental experiment) that require
date to have a strong grasp on the s.rje—.

The majority of the exerases in re O .-clads are informative because the candidates learn new interesti
chemistry at the end of the exercises. —xe's are also exercises that are probably beyond the candidates’' program
tional information is present arc this r-s r successfully solving the problem.

The chemistry Olympiad has become rcreasingly difficult with the years, for example, the exercises of the

the 1960s are now used — the 1 eve a-c t-cse of the IV level of the 1980s are, presently, used in the Il level.
Currently, there is a new section of chemistry for the candidates (9th, 10th and 11th classes) - Organic cher
problems in this section are ¢ .arse e~c ~ — : ne several subsections such as biochemistry, stereochemistry, me

chemistry including catalysis, pc .TTer3 T e - stry ecc.

Unfortunate y, even re —esc eerie—ccrar. textbooks have not been updated with the theories and discovc
past few years. Wh e c—£ '"~;— =::~ ca—~ ce hxrxi * English textbooks and articles, a large number of the canc
not fluent in Englis- for Itto ce ~j.r _se. hence, the Olympiad at the IlIl and IV levels give them the possibility
er the latest that is happening r. rre otre cr chemistry. From our point of view, the Olympiad's problems give th
seif-control of a pupil, beca.se thev neve decanted author's solutions. According to one of the prize-winners of th

tional chemistry Olympiad, 'l ~ac~'z a-, text-dock of stereochemistry (one subsection of organic chemistry), but
tood it after solving a dozen cfthe I —rtecs’ ecerases which contained the questions of stereochemistry”.

The organic chemistry sect:- r=- re i re: rto 2 parts: the quantitative part and the qualitative part. Th<
tion of the qualitative part is higher here ~er ——rarad to the other sections (physical, analytical and inorganic ¢
This is probably due to the fact that : -:r : ra~ — . zeals with several elements (C, H, O, N, etc.) and often tim

titative analysis alone is insufficient to beta--—— e —e organ ¢ compounds.

There are different quantitative data * me proa- c problems beginning with simple data such as mass frac
elements and proceeding on to the results of -.eesegate-s of compounds by physical methods of analysis such as t
magnetic resonance spectroscopy (NMR -~rarec spectroscopy (IR), ultraviolet spectroscopy (UV) and n
troscopy. The above mentioned physical methods gc :e-red me chemistry program of schools, though they are ge
very complicated and promote in uniting the chemistr. at scroc a m contemporary advances in research.

In fact, we can consider that a standarc exerc.se - —e Organic chemistry section is the complete synthesis
pound, for example, a medical product based or: a sim.p-.er moer. e. mis synthesis has several steps (8-10 steps);
all of the intermediate products are unknown. It shc-u d re noted that the further the chemical reactions go b
schools' program, the more quantitative the data cf the me— sc ate products are used for reproducing the logic ol
iem. Inductive logic is used here for solving these problems

Qualitative analysis of unknown compounds is the other type cf problems in the organic chemistry section. |
sary here to find the formula of the molecule using the data of different reactions and transformations. Quantitativf
deductive logic are used to solve these problems.

There is a third type of exercise where physical methods of analysis are used to distinguish the different ore
pounds. This is performed by determining the correlation between the spectra of one of the physical methods of ar
the formula of the compound.

Level 1V is typically multidisciplinary and combines organic chemistry with physical chemistry (thermodyna
netic parameters, equilibrium constants, etc.) or with the other sections of chemistry.

The problems of organic chemistry correspond well to the program of International chemistry Olympiad and |
candidates (typically 4 candidates) who are selected to be a part of the National team show a good level of comi
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-oblems and also problems in other sections. For example, our team had an average score of 87% at the International

:ry Olympiad in 2008 [1; 3] and 84 % in 2009 [1; 4].

n fact, the problems of organic chemistry have also:

- Questions of the form "At your option, was it possibie, that It allows verifying the creative thinking of the
candidate.

- Questions where the candidate can give answers without solving the principal part of the problem and obtain cer-
tain "comforting"” points. This is very important in terms of motivating the candidate,

- Questions with historical content, etc.

fherefore, an investigation into the importance of the Olympiads shows us that they are an important factor in the

development of the candidate. Prize-winners of the All-Ukrainian O ympiad have very promising careers in scientific

h.
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CYUACHI MiAaxoan NPO®ECINHOT MIATrOTOBKN MAMBYTHBOMO BUUTEASA XIMIT OO
OUIHKOBAHHA HABYAJIbHNX OOCAIMHEHb YYHIB

Kpuaopy4ko A. B.
MonTtaBCbKWNIA HalioOHaNbHWI NegaroriyHUin yHieepcuTteT ‘yaH- B.I, KoponeHka

[emokpaTm3ayis cycninbcTBa, rymaHisalis ocBiTM BMU3Ha4yalTb HOBi BUMOrM A0 MeTWU, 3MiCTy, 3aBfaHb MigroToBKU Maii-
[3axiBUiB A0 OLiHIOBAHHS HaBYallbHUX AOCATHEHb Y4YHiB. Cy4yacHW yuyuTenb MOBUHEH CNPUATU peasisalii -cBOro 3micTy
HS, YMIiTU OUiHIOBATW HaB4YaslbHi [OCATHEHHS YYHIB Ha OCHOBIi BpaxyBaHHS IX iHAMBiAYaNbHUX MOX/IMBOCTENW -a KaBua-
noTpe6, BMKOPMUCTOBYBATWM Cy4yacHi nNigxoaun A0 OLUiHIOBaHHSA, MNPOABAATM TBOPYICTb Yy BMOOPI MeTofiB OUIHIOBaAHHA Ta
BaTW YMOBM A1 MOBHOLIHHOIO po3BUTKY ocobucTtocTi. CyyacHa nigrotoBka MaiibyTHiX yuyuTeniB He MO3HOKW Mipoto BiA-
:3a3HayeHUM BuMoOram. lMpo uUe CBiAYUTb AOMIHYHOUYUA Yy NpaKTULi BUMTENiB TpaguuiliHWA nigxia A0 OUiHIOBAaHHSA 3HaHb
opieHTOBaHWIi, Mepl 3a BCe, Ha BUABMEHHSA Ta OLiHIOBaHHA MpeAMEeTHUX 3HaHb, YMiHb, HaBWYOK, WO He TiIbKN 3HUXYE
BHICTb HaB4Ya/IbHOrO MNpoLecy, a  YHEMOX/IUBNIOE 34iiICHEHHS 0COBUCTICHO OPIEHTOBAHOIO NPOLUECY OLiHIOBaHHS.
3a pe3synbTaTaMu HayKOBUX PO3BiJOK YKpaAiHCbKNX BYEHWUX, CbOTOAHI B OCBITHbOMY MPOCTOpPi YKpaiHi CNiBiCHYOTb 33ae-
3, BU3HAYaluM HanpsimM MojepHi3ayuii NpakTUKNU NigroToBKU MalByTHiIX yumTeniB, TaKi HayKoBi nigxoan siK 3HaHieBUNA,
HWA, OCOBUCTICHO OpIEHTOBAHWIA, KOMMMEKCHWUW, 3ajauyHuii, AianoriyHuii, imiTauiiHo-irpoBuii, iHAMBIAYanbHUI Ta iH.
HUX HaliGinbwe BU3HAHHSA OTpPMManu Ti, WO I'PYHTYIOTbLCSA HAa OCOOUCTICHO OPIEHTOBAHIN i KOMMNETEHTHICHIN OCBIiTH X na-
ax. [2]
iCHYlOUYy NpakTUKy NiAroTOoBKW negarorie y BULLiM WKoMi 6inbwicTe AOCNiIAHUKIB NMOB'A3YIOTL 3 peanisaLlieto 3HaHiEBOro
MNoro ocHoBy cknagae hopMyBaHHS y CTy[eHTiB MiLHUX HAayKOBMX 3HaHb, AndepeHLiioBaHnX BignosigHo Ao -peame-
BMBYaTbCA. MeTow npodeciliHOi OCcBiTM € NiAroToBKa BUUTENS, 34aTHOro e(PEKTUBHO OpraHisyBaTu HaB4YaslbHUI Npo-
iiB.
3 oCTaHHi poKW 3HaHieEBUI Nigxia A0 NiAroToBKM MabGyTHiIX neparorie ctaB npeamMeToM rocTpoi KpUTUKKU. BigsHavaeTbes,
YaHHA CTYAEeHTIB y cnabkiii Mipi noB'si3aHe 3 peasibHUMW NpodeciiHMMKN 3aBAAHHAMU, SIKi 4OBOAUTLCA BWU: Wyratm ga-
B CBOI/i NMPaKTWUYHIA pisnbHOCTI. 3 ogHOro 60Ky, BUMYCKHUK BY3y BigyyBae cepiio3HUil pgediynt- HeobXigHUX 3HaHb i
33 IHWOro - Big4yyBa€e HENOTPIOHICTb 3HAYHOT YAaCTUHU ceoix 3HaHb. [2]
3HaHieBUiA niaxig nopoaxye BiANOBiIAHI POPMM HaBYaAHHA CTYAEHTIB, SiKi OCTAHHIMW NMEePeHOCATLCA Y NMPaKTUKY LWKibHO-
iaHHA, 06yMOBOOYN CYB'EKT - 06'EKTHUI XapaKTep BiAHOCUH MiX BUYMTeNleM Ta yYHeM rMepeBakaHHSA C/I0OBECHUX MeTo-
nagaHHsa. Mawuum nepepn coboto y BULLiM WKOMNI B AKOCTI 3pas3kiB npodeciiHoi nosBeaiHku, TpaguuiliHi dopmu pob6oTu,
HUK BY3y BUABNSAETbCA He34aTHWUM A0 iHHOBaLiiHOT JiSNbHOCTI, BUABMASIE CXUbHICTb 40 aBTOPUTapuU3My, AKUA CNYXUTb
3ro 3acob6om yTBepaxeHHs. [5]
OocnipykeHHs opraHisauii HaB4YanbHOro npouecy 3 NiAroTOBKM MaibyTHIX yuuTenis xiM:T npoBegeHoro LWunwkiHowo 0.0.
no, WO AOTPUMAHHS TpaaUUiiHOT MeTOoAMKM BUKNaAaHHA, B AKiM 34e6inbloro nepeBaxae iHoOpMaTUBHUIA nigxig, He
[ae BMMOram MigroToBkuM MaliGyTHbLOro BUMTEsNSA, SKOMY MOTPiGHO 6yAe BUMKOPMUCTOBYBATW HabyTi 3HAHHSA B HaBYaslbHO-
il AiANbHOCTI 3araZbHOOCBITHIX HaBYaNbHUX 3aknafiB PisHUX TUNIB, OCKINIbKM BiACYTHA akTuBi3auia emouiliHo-noriyHoi
3€Ti CTYAEHTIB, WO € OAHUM 3i WNaAXiB (hOpMyBaHHS TBOPYOro MUCNEHHS MallbyTHboro daxisusa. [6]
CUCTEMHICTb B npodeciliHii nigrotoBUi BUMTENS HayKOBLi po3rnsgalTb siK 3B'A30K MiX 3MicToMm, 3acob6amu i dpopmamu
HA, & TaKOX MK TeopeTUYHOK | NPaKTUYHOK AiANbHICTIO CTyAEeHTIB Ha BCixX eTanax ocBiTn [1]. OCHOBHUMW O3HaKamu
MocTi € HacTyMnHicTb i UinicHicTb negaroriyHoro npouecy, NOornM6G/EeHHs, noetanHe PoO3LWUNPEHHNA i YAOCKOHAaNEHHSs MNpo-
3-nefaroriyHoi NiAroToBKkM MaibyTHbLOro BUYUTESNS.
3 nos3uuiii cuctemHoro nigxoay - nNiArotoBka BYUTENs PO3rNAfaeTbCcAa AK cucTtema, Yy SAKili yci KOMMNOHEHTW B3ae-
aHi 1 B3aemo3anexHi. Takuii nigxig nepep6ayae, WO BiJHOCHO CaMOCTiIlHIi KOMMNOHEHTU CUCTEMM NiAFOTOBKM po3rnsga-
ie i30/1bOBaHO, a B IX B3aEMO3B'A3KY.
MigrotoBka CTyAEeHTIB Ha OCHOBI OCOGUCFICHO-OPIEHTOBAHOINO MiAX0A4Yy € O4HUM i3 BaXX/IMBUX LWAAXIB NiAFOTOBKMK iX 40 Op-
ii HaBYaNbHOT AIANBHOCTI B LWKOJII.
FeopeTuUYHi Ta MeToAOo/I0TiYHI Npo6a1emMn O0COBUCTICHO OPIEHTOBAHOrO0 HaBYaHHA Ha CydyacHOMY eTani MW 3ycTpidyaemo B
iHMX [OCNIgXKEeHHAX BITYM3HAHUX Yy4dyeHuX-nepgarorie i ncumxonorie - M.Anekceesa, [.BenyxiHa, [.BorosiBneHcbkor,
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