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AHHOTamust. [nyOokme ©  TOpoYyHBIE  3HAHWA  HEBO3MOXHBI  0O€3
CUCTEMATUYECKOTO MOBTOPEHMS U 3aKPEIUICHHS] U3YYEHHOro MaTepuaia. BeimomaHss
paznuyHble 3aJaHus, ydaliuecs OoJjiee aKTHMBHO Y4YacTBYIOT B YYEOHOM MpoOlLEcCe,
OpUOOPETAIOT YMEHMSI CAMOCTOSITEIBHO MBICIUTh, YCTAHABIMBATH B3aUMOCBSI3U
MEXJly U3y4aeMbIMU NOHSTHUSAMH, BHUKATH B CYIIHOCTb Pa3HOOOPAa3HbIX SBIICHUMN
npupos [1].

B Hame Bpems yudamuecs M CTyJIEHTBHl Bce Ooublliee KOJUYECTBO BPEMEHU
IIPOBOJIAT 32 KOMIIBIOTEPOM, pellasi MHOKECTBO PACUETHBIX 3aa4, IPEIIaracMbIx Kak
Ha 3aHATHAX B KJAacce, TaK W IPU BBINOJHEHUM JOMAIIHETO 3aJaHus. OTO
3ameuarenbHo! Ho ectb M oOpaTHasi cTOpoHa — OHM NEPECTAIOT pa3roBapuUBaTh,
oOmatecs. U kak pe3ynbTar, TepSI0T CIOCOOHOCTh JJOTMYECKU U3J1aratb CBOU MBICIIH,
JOKa3bIBATh, 00BACHSITH, UCIOJIb3YSl TEPMUHOJIOTHIO IIPEIMETA.

B aTOoli cratbe MBI TpeasiaraéM 3a/llaHus, KOTOpbIE TpPeOYyrOT 0000IIeHHS
M3Y4YEHHOr0 MaTepuaia, IpUMEHEHUE paHee NOoJMy4YeHHbIX 3HaHui. Ho camoe riaBsHoe,
MIPAaKTUYECKH BCE OHU TPeOYyIOT J0Ka3aTh WM OOBSCHUTH PEIICHHE MMOCTaBIECHHOM
pOOJIEMBI.

Knwouesvie cnosa: o0bobwenue, 3axpennienue, Jo2uuecKkoe U3N0MCEHUE,
00KA3amMeNbCmeo.
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Abstract. Deep and solid knowledge is impossible without systematic repetition
and consolidation of the studied material. While doing different tasks, students more
actively take part in the class activity, acquire the ability to think independently,
establish relationship between the concepts being studied, understand the essence of
various natural phenomena.

At present time, students spend a lot of time working on the computer, solving
problems both in class and at home. But, as a result of that, they stop communicating!
They lose the ability to put their thoughts logically, prove and explain something using
the subject terminology.

In this article we offer tasks which require to consolidate the previously obtained
knowledge. But what is more important, they ask students to prove and explain the
solution of the given problem.
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Saturated hydrocarbons [1].
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1. Explain from the point of view of chemical and electronic structure, why
halogen derivatives of saturated hydrocarbons are more reactive, than the saturated
hydrocarbons themselves.

2. Explain, why the number of hydrogen atoms in molecules of saturated
hydrocarbons cannot be odd.

3. Ethane decomposes when the electric current is passed through it. Does the
volume of the gas increase or decrease? How many times?

4. How does the percentage of hydrogen in saturated hydrocarbons change with
increase in molecular mass?

5. Two substances, CH; — CH, — CH, — CH3 and (CH3); — CH, react with
bromine. Which one reacts faster? Why? Write down the equations of the reactions.

6. Which hydrocarbon particles have carbon atoms with an odd number of
electrons? Why?

7. Explain the chemical resistance of saturated hydrocarbons and polyethylene.

8. How to purify methane from impurity of water and carbon dioxide? Write
down the equations of the reactions in the structural form.

Unsaturated hydrocarbons.

1. Prove, that there is inequality between o- and n- bonds. Give examples and
write down the equations of the reactions in a structural and electronic form.

2. How to separate methane from ethylene impurities?

3. Will identical or different compounds be obtained by hydrogenation and
bromine addition to the given hydrocarbons?
HC:C—CH3 C2H5—C=CH

| |
Cl CzHs CH; CI
4. Which substance will add bromine more active? Prove your answer.
CHZ = CHZ H3C —-C= CHz
|
CHs

5. How can you distinguish two liquids: hexane and hexadiene — 1,2? Write
down the equations of the reactions.

6. How to extract pentadiene from its mixture with pentane? Write down the
equations of the reactions.

7. There are two vessels with methane and acetylene. How to distinguish these
gases? Prove your answer with the equations of the reactions.

8. There is a mixture of three gases: butane, butane and ammonia. What
substances do you need to use to extract each of the gases from the mixture?

9. Is it possible to extinguish a gas flame burning over calcium carbide with
water? Prove your answer.

10. Think of the way to obtain ethyl bromide from acetylene. Write down the
equations of the reactions.

11. Acetylene can be decomposed into carbon and hydrogen. Is the reaction of
acetylene synthesis exothermic or endothermic? Explain your answer.

Oxygen — containing organic substances [1, 2].

73



AKTyanbHbIE IPOOIEMBI IOBY30BCKOU MOATOTOBKH, MuHCK, 30 anmpens 2024 T.

1. Explain the greater mobility of the hydroxyl hydrogen atom in an alcohol
molecule compared to other hydrogen atoms.

2. Explain why indicators show neutral medium in alcohols. Why don’t alcohols
conduct electricity?

3. Why are there no gaseous substances in the homologous series of saturated
monohydric alcohols? Explain your answer.

4. How to separate a mixture of methyl and isoamyl alcohols without using
chemical reactions?

5. Why does glycerin have weak acidic properties? Prove your answer with the
equations of the reactions.

6. There are three vessels with glycerin, ethanol and dimethyl ether. No labels
on them. You are given the substances: copper sulfate, sodium and a concentrated
solution of sulfuric acid. Determine the substances in each vessel. Write down the
equations of the reactions.

7. Distinguish glycerin and ethanol by their physical and chemical properties.
Write down the equations of the reactions.

8. Is it possible to obtain sodium phenolate by the reaction between phenol and
sodium bicarbonate?

9. Compare the electronic and structural formulas for ethanol, glycerin and
phenol. How does the mobility of the hydrogen atom of the hydroxyl group change?

10. There are three vessels with solutions of phenol, glycerin and ethanol.
Determine the substances in each vessel. Write down the equations of the reactions.

11. Sulfur dioxide is passed through a solution of potassium phenolate. Write
down the equations of the reactions.

12. Write down in the structural form the equations of the reactions for
acetaldehyde obtaining in three ways. Indicate the conditions for these reactions.

13. Distinguish glycerin, ethanol and formalin using only one reactant. Write
down the equations of the reactions in the structural form.

14. Rank in order of degree of dissociation decreasing the following acids:
acetic, oxalic, formic. Explain your answer.

15. What is common and different in the structure and properties of organic and
inorganic acids?

16, Distinguish acetic and hydrochloric acids. Write down the equations of the
reactions.

17. Distinguish acetic acid and phenol using only one reactant. Write down the
equations of the reactions.

18. How to distinguish the following substances: glycerin, acetic acid, formic
acid, oleic acid? Write down the equations of the reactions.

19. Distinguish formalin, glycerin and glucose using only one reactant. Write
down the equations of the reactions.

Nitrogen — containing organic substances [3].

1. What is the medium of saturated amine solutions? Explain your answer.

2. Prove that the substance given is aniline nitrate. Write down the equations of
the reactions.
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3. Which solution is better to use for washing the test tubes after experiments
with aniline: water, diluted solution of sodium hydroxide, diluted solution of
hydrochloric acid? Explain your answer.

4. Distinguish benzene and aniline. Explain tour answer.

5. Which solution, neutral or acidic, is better to use to dissolve aniline? Explain
your answer.
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