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1. Henab BCTYNMHTEIBHOIO HCNIBITAHUSA

[lesibr0 BCTYNMTENBEHOTO MCHBITAHUS MO AHCLMILIMHE «XHMHA» SBISETCS OLEHKA
YPOBHS OCBOEHHMS JTHI[AMH, IIOCTYNAIOWKMH Ha NEPBbIH Kype IS 06ydeHHs [0 mporpamMmam
DakanaBpuata ¥ (W) nporpaMMaM CIelHaIuTeTa, AUCLHIUIMHBI «XHMHA» B 00beMe Mmpo-
rpaMMBI CpeiHero mpodeccHoHanbHoro obpasosanus (cpeaHero o0pa3oBaHus).

1. The purpose of the entrance test

The purpose of the entrance test in the discipline "Chemistry" is to assess the level of
mastering by persons entering the first year for bachelor's and (or) specialist's degree programs
of the discipline "Chemistry " in the scope of the secondary vocational education (secondary

education) program.

2. ®@opma H NPOJOTKHTEIBHOCTE MPOBEICHHSI
BCTYNHTE/ILHOIO0 HCIILITAHHS
BerynurenbHOe MenbITaHRe TI0 TUCUMILIHHEE «XumMus» NPOBOAWTCA B (hopMe: KOMITb-
IOTEPHOr0 TECTHPOBAHHUA (B TOM YHC/Ie THCHMEHHBIH 9K3aMeH ).
IIponomKHTEILHOCTE BCTYIIUTEILHOTO HCIBITAHUS B OpPME KOMMBIOTEPHOTO TECTH-
POBaHMA [l OCHOBHOT'O IOTOKA cocTapiisieT 2 yaca (120 munyT) 6e3 nepepbiba.
IIpu npoBeieH!H BCTYMTENBHBIX HCMBITAHHIT IS OCTYMAIONINX JIHI ¢ OrpaHUYEHHbI-
MH BO3MOJKHOCTSIMH 310poBbsA — 3,5 waca (210 munyT).
2. The form and duration of the entrance examination
The entrance examination in the discipline of Chemistry is conducted in the form of com-
puter testing (including a written exam).
The duration of the entrance examination in the form of computer testing for the main
stream is 2 hours (120 minutes) without a break.

When conducting entrance tests for applicants with disabilities — 3.5 hours (210 minutes).

3. Kputepuu oueHuBaHHS



TTpu npueMe Ha oOyueHue IO MPOrPaMMaM BhICIIEro 00pa3soBaHHA Pe3y/IbTaThl KakK10-
IO BCTYTHTEIBHOIO MCTIBITAHHS, B TOM YHCIIE JOMNOJIHUTEIFHOTO BCTYIHTEIBHOTO UCIIBITAHAS
TBOpUECKOit M (W1K) NpodeccHonanbHOM HAPaBIeHHOCTH, oleHuBaiTces 1o 100-6auibHOH

mIKane.

Hrorosas oueHka 3a pa(’)ory M0 BCTYIHUTEJIBHOMY HCIIBITAHUIO B LIEJIOM ONPENe/IACTCA

nyTéM CYMMHPOBaHHS Oa/UIOB 3a TECTOBBIE 3aJaHHUI.

3. Evaluation criteria
When applying for higher education programs, the results of each entrance test, including
an additional entrance test of creative and (or) professional orientation, are evaluated on a 100-
point scale.
The final grade for the work on the entrance test as a whole is determined by summing up

the scores for the test tasks.

4. IlepeuyeHb NPHHAICKHOCTEH

DK3aMeHYIOLIUHCS [ODKeH HMETh Nnpu cede pyuky, JOKYMEHT, YIOCTOBEPAIOILHMH
JIMYHOCTB MOCTYTAOIIETO.

DK3aMeHYIOIIUIHCS UMeeT IMpaBo UMETh npu cede CpejicTBa MMIHEHs! (BIaXKHBIE call-
Gderku), OYTBUIKY C BOJOH WJIHM COKOM, IIIOKOJAJ M JIEKapcTBa B Cllydyae HEOOXOIMMOCTH HX
NPUMEHEHHs! B TeYeHHEe CPOKa IMPOBEJeHUS BCTYIIHTEIBHOTO HCIIBITAHHS.

DK3aMeHYIOIIHHCS HMEeT NPaBO HCIOJIB30BaTh MPOCTOM HENMpOrpaMMHPYEMBIH Kailb-
KyJSTOp ¢ apuPMETHYECKMMH JeHCTBUAMM (XuMHus, o011as Heopranudeckas xumus). Tenedo-
HOM H IPyTHMH CpeICTBaMH MOOWJIBHOH CBSI3H BO BpPeMs JK3aMeHa M0JIb30BaThCs KAaTEropH-
4YECKH 3alpenIeHo.

4. List of accessories
The examinee must have a pen with him, a document certifying the identity of the appli-
cant.
The examinee has the right to carry hygiene products (wet wipes), a bottle of water or
juice, chocolate and medicines, if necessary, during the duration of the entrance examination.
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The examinee has the right to use a simple, non-programmable calculator with arithmetic
operations (chemistry, general inorganic chemistry). It is strictly forbidden to use a telephone

or other means of mobile communication during the exam.

INPOT'PAMMA YYEBHOM AUCIHUATILIMHBI "XUMMUS"
THE PROGRAM OF THE DISCIPLINE CHEMISTRY

YACTD L. OBLIASI XUMU S
PART I. GENERAL CHEMISTRY

1. IPEAMET U 3AJAYH XUMHHN.
dusndecKue U XUMHYECKHE ABNIeHHA. MeCTO XUMHH CPe/i eCTECTBEHHBIX HayK.
% The SUBJECT AND TASKS OF CHEMISTRY.
Physical and chemical phenomena. The place of chemistry among the natural sciences.

2. OCHOBHBIE NIOHATHS H OCHOBHBIE CTEXMOMETPUYECKHUME 3A-
KOHbI XUMHUH:

Xumugeckui anemenT. [IpH3Hakyu XUMHYECKUX JIEMEHTOB, XHMHUYECKHE (OPMYJIBL.
[TpocTas Bellb, CIOKHOE BEIIECTBO. AJTOTPOIHA.

ATOMHO-MOJIEKYJIsIpHOe yueHHe. AToMbl. Monekyibl. MonekynspHas ¥ HeMOJIeKy1ap-
Has CTPyKTypa BemlecTBa. OTHOCHTe/IbHAsA aTOMHAsi H OTHOCHTE/IbHAS MOJIEKY/ISpHas MacChl.
Mous - 3T0 elMHULA U3MEPEHUs KonnyecTBa BelecTea. MonsapHas macca. KonudecTBo Be-
ILIECTBA,

3aKOH COXPAHEHUs MACChl, €0 3Ha4YeHUe B XMMUU. [TOCTOSHCTBO COCTaBa BellecTBa.
3akoH ABorazipo ¥ MoJIIpHbIi 00seM ra3os. Yucino ABo-I'aapo. OTHOCHTENbHAS IUIOTHOCTD
raszos. YpasHenne Meneneesa-Kianeiipona.

BaneHTHOCTD U CTeNeHb OKHCIIEHHUS.

2. BASIC CONCEPTS AND BASIC STOICHIOMETRIC LAWS OF CHEMIS-
TRY:

A chemical element. Signs of chemical elements, chemical formulas. A simple thing, a
complex substance. Allotropy.

Atomic-molecular teaching. Atoms. Molecules. Molecular and non-molecular structure
of matter. Relative atomic and relative molecular weights. A mole is a unit of quantity of a
substance. Molar mass. The amount of substance.

The law of conservation of mass, its significance in chemistry. The constancy of the
composition of the substance. Avogadro's law and the molar volume of gases. Avogadro
number. Relative density of gases. The Mendeleev-Clapeyron equation.

Valence and degree of oxidation.

3. CTPOEHHUE ATOMA. IEPHOJIUYECKHAN 3AKOH W ITEPUOIHYECKAS
CUCTEMA JLU. MEH/IEJIEEBA
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CrpoeHue aroma, cocTaB aTOMHbIX sep. OU3HYeCcKui CMbICT MOPSAIKOBOr0 HOMepa
XHMHYecKoro 3nemenTa. M3oronsl. SIBieHne paMoakTUBHOCTH. DIEKTPOHHAS CTPYKTYypa
aroma. AtoMHas opburaiie. PacnpeeiieHue 3J1€KTPOHOB o opOuTaIaM. DHepreTHYeCKuit
YPOBEHb U I101ypOBEHb, S-, p-, d-opbuTanu B atTome. CTpoeHHe JIeKTPOHHBIX 000JI04€eK aTo-
MOB Ha IPUMEPE JIEMEHTOB 1-10, 2-10, 3-T0 H 4-T0 NEPUOI0B NEPUOANYECKON CHCTEMBI
Menneneesa. DeKTpOHHbIE (HOPMYJIbl AaTOMOB M HOHOB. BasteHTHBIE 371eKTpOHEl. OCHOBHEBIE
H BO30yKIeHHbIe cOCTOsHUA. M30TOMNEL

ITepuoauueckuii 3akoH J[.11. MeHneneeBa u nepuoanyeckas CHCTeMa 31eMEHTOB KaK
BBIp@XKEHHE EPUOJAHYECKOro 3aKkoHa. CBs3k NepHoaUYecKOi CHCTEMBI CO CTPYKTYPOH aTo-
MoB. CTpyKTypa nepuoanveckoii Tadbnuusl MeneneeBa. 3sMeHeHHe CBOMCTE XHMHUYECKHX

3JIEMEHTOB M MX COEJIMHEHMH MO rPpyInaM H epHoJaM epruoanyYecKoi cucremsl MeHaenee-
Ba.

3. THE STRUCTURE OF THE ATOM. PERIODIC LAW AND PERIODIC SYS-
TEM OF D.I. MENDELEEV

The structure of the atom, the composition of atomic nuclei. The physical meaning of
the ordinal number of a chemical element. Isotopes. The phenomenon of radioactivity. The
electronic structure of the atom. Atomic orbital. Distribution of electrons in orbitals. Energy
level and sublevel, s-, p-, d-orbitals in the atom. The structure of the electron shells of atoms
on the example of elements of the 1st, 2nd, 3rd and 4th periods of the periodic system. Elec-
tronic formulas of atoms and ions. Valence electrons. Basic and excited states. Isotopes.

The periodic law of D.I. Mendeleev and the periodic system of elements as an expres-
sion of the periodic law. The connection of the periodic system with the structure of atoms.
The structure of the periodic table. Changing the properties of chemical elements and their
compounds by groups and periods of the periodic system.

4. XUMHUYECKAS CBsA3b U CTPOEHUE MOJIEKYJL

[Tpupoaa v TUNBI XMMHUYECKWX CRA3eH: KOBaJeHTHEIE (IIOJIIPHBIE U HEIOJsSpHLIE), HOH-
HbI€, BOIHBIE, METAJUINYECKHE. ArperaTHble COCTOSIHHS BEIECTB, aMOpdHbIe H KPUCTALTHYE-
CKHe BelecTBa. THIIEI KPUCTAITHYECKUX PELLIETOK.

KoBanenTHas cBA3b, MeXaHH3Mbl 00pasosanus. [ uOpuausanus opouTtaneii B MoeKye
(-sp; -sp’; -sp°). TTONSPHEIe ¥ HEMONSPHBIE KOBAICHTHbIE CBSA3H.

ITorATHE 31EKTPOOTPHLATEIBHOCTH. BalIeHTHOCTD H CTENIeHb OKHCIICHHS.

HonHas cBA3b KaK MpelesbHEI cllydail NoJsSpHOi KOBAJIEHTHOMH CBA3H.

CoenmHeHue MeTasios.

BonoponHsie cBs3H.

4. CHEMICAL BONDING AND STRUCTURE OF MOLECULES.

The nature and types of chemical bonds: covalent (polar and non-polar), ionic, hydro-
gen, metallic. Aggregate states of substances, amorphous and crystalline substances. Types of
crystal lattices.

Covalent bond, mechanisms of formation. Hybridization of orbitals in the molecule (-sp;
-sp2; -sp3). Polar and non-polar covalent bonds.

The concept of electronegativity. Valence and degree of oxidation.

Ionic bond as a limiting case of polar covalent bond.

Metal connection.



Hydrogen bonds.

5. KJIACCbl HEOPTAHUYECKHX COEJJUHEHUM

Oxcunpl, ux knaccupukanus. OcHOBHEIE, aM(OTEpPHEIE W KHCIOTHEIE OKCHIBL. XHMHYe-
CKHE CBOMCTBA OKCHJIOB, CIIOCOOBI MOTYYeHHUS.

I'uapokcu sl METaIoB, WX Kiaccuukauus. [lenoun, X nojydeHue, CBOMCTBA U NIPHU-
MeHeHue. CriocoOsl nomy4eHus: aMGOTEPHBIX THAPOKCHIOB H HX XHMHYECKHE CBONCTBA.

Kucnorsl, ux knaccuduxanus u HoMeHKIaTypa. Oduue cnocodsl Noay4eHHS H XHMH-
YeCKHe CBOMcTBa. Peakiius HeHTpanu3auuu.

Conu, BX cocTas, KnaccuduKanus, HoMeHKIaTypa. CpeHue, KUCIIbie U OCHOBHBIE COJIH.
Croco0b! noJTyYeHus, XMMUUYECKHE CBOHCTBA U TpuMeHeHue. ['uaponus conei. Kpucramio-
THpATBL.

B3auMoCBA3b MeKly PasTHYHBIMH KJIaCCAMH HEOPraHHYECKHX COCIMHEHHIA.

5. CLASSES OF INORGANIC COMPOUNDS

Oxides, their classification. Basic, amphoteric and acidic oxides. Chemical properties of
oxides, methods of production.

Metal hydroxides, their classification. Alkalis, their preparation, properties and applica-
tion. Amphoteric hydroxides production methods and chemical properties.

Acids, their classification and nomenclature. General methods of preparation and chemi-
cal properties. Neutralization reaction.

Salts, their composition, classification, nomenclature. Medium, acidic and basic salts.
Methods of preparation, chemical properties and application. Hydrolysis of salts. Crystallo-
hydrates.

The relationship between different classes of inorganic compounds.

6. OCHOBHBIE 3AKOHOMEPHOCTH XUMHWYECKHX PEAKIIAN

Knaccudukanms XUMHUECKUX Peaki1ii: peakiu CoeMHEHHS, Pa3IOkKeH!s, 3aMellle-
HHS 1 0OMEHa; 9K30- M YHIO0TEPMUYECKHE PeaKlHH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE Pe-
aKIMH. 3aKOHOMEPHOCTH XHMHYECKHX PeaKIIHi.

Tennopoii a¢dexT xumuyeckon peakuu. TepMOXHMHYECKHEe YpaBHeHHs. PacyeTsl oc-
HOBaHbl HA TEPMOXUMHUYECKHUX YPaBHEHHUAX.

[Ipeacrasienne 0 CKOPOCTH XUMHYECKHX PeakIMi. 3aBHCHMOCTb CKOPOCTH OT IPHPO/IBI
U KOHLIEHTPALMK pearupyrolmx BEIeCTB, TeMNepaTypel. 3aKoH B3auMozaeicTeus Mace. Ka-
TaJIi3 H KaTaIu3aTopEI.

OOparuMOCTh XHMHYECKMX peaKkiui. XMMHU4YECKOe paBHOBECHE U YCIIOBHS, KOTOPEIE
BIIMAIOT Ha H3MEHEHHEe XHMHYecKoro pasHoBecHs. [Tpunuun Jle Ilatense.

OxucnuTensHO-BOCCTaHOBUTEIBHEIE MpoLlecchl. MeTob! 371eKTpoHHOro DanaHca.
Haubonee BaKHbIE OKHCITUTEIN H BOCCTAHOBHTEIIH.

DIeKTPOJIA3 pacTBOPOB U pacIuiaBoB. [Iponeccel, MpoucXoasiiye Ha KaTo/ie ¥ Ha aHoze
BO BpeMsA 2JI€KTPOIH3a.

6. BASIC PATTERNS OF CHEMICAL REACTIONS



Classification of chemical reactions: reactions of compound, decomposition, substitution
and exchange; exo - and endothermic reactions, redox reactions. Patterns of chemical reac-
tions.

Thermal effect of a chemical reaction. Thermochemical equations. Calculations based
on thermochemical equations.

The idea of the rate of chemical reactions. The dependence of the velocity on the nature
and concentration of reacting substances, temperature. The law of the acting masses. Cataly-
sis and catalysts.

Reversibility of chemical reactions. Chemical equilibrium and conditions that affect the
shift of chemical equilibrium. The Le Chatelier principle.

Redox processes. Methods of electronic balance. The most important oxidizing agents
and reducing agents.

Electrolysis of solutions and melts. Processes occurring at the cathode and at the anode
during electrolysis.

7. PACTBOPBI JIEKTPOJIUTOB

DNEKTPOIUTHI K HENEKTPOIHMTHL. DNEKTpOUTHYECKas Aucconualis. CHIbHbIE H clla-
Obie amekTponuThl. CTeneHb auccounanni. XHMHYECKHE CBOHCTBA KHCJIOT, OCHOBAaHHH H CO-
Jieii B CBETE TEOPHH IEKTPOJIMTHYECKOH AHCCOLMALIHH.

Peakiuiuyu HOHHOro oOMeHa U yClloBHs HX HeoOpaTuMocTH. KHCII0THO-OCHOBHOE B3au-
MoJeiicTBHe B pacTBopax. AmdorepHocTs. Bogopoansiit nokasarens (pH cpenst). Kucior-
HO-OCHOBHBIE MTOKA3aTeIH.

['uaponus HeopraHu4YecKHX coeuHeHui. @aKkTopsl BOJHOH cpefbl: KMcaas, HeHTpalib-
Had, mwenoyHas. oOHHO-MOIeKY JIApHbIC YPABHEHHS PeaKLuii ruaposusa coseH.

Pemenus. PacTBOpUMOCTb BeLECTB. 3aBHCHMOCTh PACTBOPHMOCTH OT MX ITPHPOJIEI,
Temrepartypsl U AasneHus. CriocoObl BEIpOKEHHA KOHLEHTPALWH PacTBOPOB H COAEpKaHHA
KOMIIOHEHTOB B CMECH: MaccoBast 10JIs (TIpOLeHTHas KOHIIEHTpalHs ), MOJISIpHas.

7. ELECTROLYTE SOLUTIONS

Electrolytes and non-electrolytes. Electrolytic dissociation. Strong and weak elec-trolls.
The degree of dissociation. Chemical properties of acids, bases and salts in the light of the
theory of electrolytic dissociation.

Ion exchange reactions and conditions of their irreversibility. Acid-base interaction in
solutions. Amphotericity. The hydrogen index (pH of the medium). Acid-base indicators.

Hydrolysis of inorganic compounds. The environment of water factors: acidic, neutral,
alkaline. Ion-molecular equations of salt hydrolysis reactions.

Solutions. Solubility of substances. The dependence of solubility on their nature, tem-
perature and pressure. Methods of expressing the concentration of solutions and the content
of components in the mixture: mass fraction (percentage concentration), molar.

YACTD II. HEOPTAHUYECKAS XUMUA
PART II. INORGANIC CHEMISTRY
1. HEMETAJLIbI
1. NONMETALS



1.1. Bogoponx, ero usnueckie u XuMHyecKue cBoiicTea. Ilomyuenue Bomgoposa B j1abo-
PaTOPHBIX YCIOBUSX U B TEXHHUKE, €r0 IPHMEHEHHE.

1.1. Hydrogen, its physical and chemical properties. Production of hydrogen in the la-
boratory and in technology, its application.

1.2. Tlanorenpl, uX o0mas XapakTepHCTHKA. [aloreHHBle COefMHEHHs B MPHPOIE, HX
npuMeHeHHe. Xiop, ero pusnyeckHe H XUMHUYECKHe CBOMcTBa. [IpiuMeHeHue Xiiopa. XI0pH-
CThIii BOZOPOZ, €ro Mmony4eHue, ceoiicTBa. ComndHas kuclora u ee conu. Kasectsennas peak-
I¥sl Ha XJI0pHI-uoH. Kucrnopoacoaepikaiye coeIHHEHNUS XIJI0Pa.

1.2. Halogens, their general characteristics. Halogen compounds in nature, their applica-
tion. Chlorine, its physical and chemical properties. The use of chlorine. Hydrogen chloride,
its production, properties. Hydrochloric (hydrochloric) acid and its salts. Qualitative reaction
to the chloride ion. Oxygen-containing chlorine compounds.

1.3. Obuas xapakTepHCTHKa 3JIEMEHTOB OCHOBHOM moarpymmel VI rpynmsl nepuoaxye-
ckoi cucteMel Menjieneesa. Kucnopos, ero dusnueckue u XuMu4eckue cpoiicrsa. [Tomyye-
HHE KHCIOpoJa B JIaDOpaTopuu M B MPOMBIIUIEHHOCTH. Pollb KHCIOpOaa B MPHPOIE H €ro
NPHUMEHEHHE B TEXHHKE.

1.3. General characteristics of the elements of the main subgroup of the VI group of the
periodic system. Oxygen, its physical and chemical properties. Obtaining oxygen in the la-
boratory and in industry. The role of oxygen in nature and its application in technology.

1.4. Bozna. DneKTpoHHas ¥ NTPOCTPAHCTBEHHAS CTPYKTYpa MOJIEKYIIbI BOibl. DU3HYECKHE
H XMMHYECKHE CBOWCTBA BOJbI.

1.4. Water. Electronic and spatial structure of the water molecule. Physical and chemical
properties of water.

1.5. Cepa, ee pusuyeckue u XuMH4Yeckue cBolictBa. CepoBoiopon ¥ cyabhumsl. Okcu-
nbl cepbl. CepHas KMCI0Ta, ee CBOHCTBA H XHMHYECKHE OCHOBBI KOHTAKTHOIO MPOM3BOICTBA.
Comu cepHoii kucnoThl. Kauecrennas peakims Ha cynbdar-uoH. Cynabdarsl B npupoe,
NPOMBIIUIEHHOCTH H NMOBCEIHEBHOI JKU3HH.

1.5. Sulfur, its physical and chemical properties. Hydrogen sulfide and sulfides. Sulfur
oxides. Sulfuric acid, its properties and chemical bases of contact production. Salts of sulfuric
acid. Qualitative reaction to the sulfate ion. Sulfates in nature, industry and everyday life.

1.6. O0mas xapakTepHCTHKA 3IEMEHTOB OCHOBHOM MOArpyNmbl V TPYIIEl NepHOIHYE-
CKO# cHCTEMBI. A30T, ero (H3HYECKHE W XHMHUYECKHE CBOHCTBA. AMMHUAK, €r0 IPOMBIILIEH-
HbIH CHHTE3, QU3HUECKUE W XMMHYECKHE CBOHCTBA. XUMUYECKHE OCHOBBI IIPOMBILLIEHHOIO
cuHTe3a aMmuaka. Cos aMMOHMA. A30THas KHCITOTA, XMMHYECKHE CBOMCTBA a30THOM KHC-
noTel. Coiy a30THOH KUC/IOTHL. A30THBIE ya00peHHS.

1.6. General characteristics of the elements of the main subgroup of the V group of the
periodic system. Nitrogen, its physical and chemical properties. Ammonia, its industrial syn-
thesis, physical and chemical properties. Chemical bases of industrial synthesis of ammonia.



Ammonium salts. Nitric acid. Chemical features of nitric acid. Salts of nitric acid. Nitrogen
fertilizers.

1.7. ®ocdop, ero amnorpontsie GopMel, QUIHUECKUE U XHMHYECKHE CBOMCTBA. OKCHI
docdopa (V), pochopuas kucnora u ee conu. PochopHsle yao6peHH.

1.7. Phosphorus, its allotropic forms, physical and chemical properties. Phosphorus (V)
oxide, phosphoric acid and its salts. Phosphorus fertilizers.

1.8. OBmas XapakTepucTHKa 3IEMEHTOB OCHOBHOM moArpynnel IV rpynmsl nepuomide-
CKO¥i CHCTeMbI. YTIepoa, ero anorponusle Gopmbl. Xumuueckue cpoiictsa yriepoaa. Ok-
cumel yraepoaa (II) u (IV), ux xuMuuyeckne cBoiicTsa. YronbHas KHCIOTa W ee CONH, MX
cBoiictBa. [IpeBpamienus kapOonaToB M ruapokapbonaros. KauecTsennas peaknus Ha Kap-
OoHaT-HOH.

L.8. General characteristics of the elements of the main subgroup of group IV of the pe-
riodic system. Carbon, its allotropic forms. Chemical properties of carbon. Carbon oxides (II)
and (IV), their chemical properties. Carbonic acid and its salts, their properties. Transfor-
mations of carbonates and hydrocarbonates. Qualitative reaction to the carbonate ion.

1.9. KpemHuii, ero ¢pusngeckne H Xxumuueckue cBoicta. Oxkeun kpemuus (IV) 1 kpem-
HHeBast kucaoTa. CoeTMHEHUs KDEMHUS B TIPHPOJIE, HX IPUMEHEHHE B TEXHHUKE.

1.9. Silicon, its physical and chemical properties. Silicon (IV) oxide and silicic acid. Sil-
icon compounds in nature, their use in engineering.

2. METAJLJIBI
2. METALS

2.1. Meramisl, ¥X Noj0KeHHe B MIEPHOIMYECKOM cucTeMe MeHneneena, huznyeckue u
XMMHYECKHe CBOHWCTBA. MeTaslibl M CIUIaBel B TeXHHKe., OCHOBHEIE METO/BI IOy4YEHHS Me-
TAUIOB. DIIEKTPOXHMHMYECKME METOIBI NOMYYEHHs] METALIOB. DJIEKTPOXMMHUYECKHE PAIbI
HanpsokeHui MetamwioB. IloHATHE KOppO3MHM Ha NIpHMEpPEe PKABEIOIIETo JKejle3a. 3HAYeHHe
METAJUIOB B HALIHOHAIILHOM 9KOHOMHKE.

2.1. Metals, their position in the periodic table, physical and chemical properties. Metals
and alloys in engineering. The main methods of obtaining metals. Electrochemical methods
of obtaining metals. Electrochemical series of stresses of metals. The concept of corrosion on
the example of rusting iron. The importance of metals in the national economy.

2.2. IllenoyHble MeTAIIBI, MX XaDAKTEPHCTHKH B 3aBUCHMOCTH OT NOJIOKEHHS B NEPHO-
nudeckoi cucteme Menzeneesa 1 ctpoeHus aToMoB. COeIMHEHNS HATPHS ¥ KATUS B IPHPO-
ne, ux npumenenne. Kanuiineie yao0penus.

2.2. Alkali metals, their characteristics based on the position in the periodic table and the
structure of atoms. Compounds of sodium and potassium in nature, their application. Potash
fertilizers.
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2.3. Obwas xapakTepHCTHKA 3I€MEHTOB OCHOBHOM mojarpynmnsl II rpynmnsl nepuoauye-
ckolt cucrembl Mensieneesa. Kanbuuii, ero coefunenus B npupoze. JKecTkocTs BOIBI H CIIO-
coOBI ee yCTpaHeHusl.

2.3. General characteristics of the elements of the main subgroup of group II of the peri-
odic system. Calcium, its compounds in nature. Water hardness and ways to eliminate it.

2.4. AlIOMHHHH, XapaKTepHCTUKH 3JIEMEHTa M €ro COSIMHEHHH B 3aBHCHMOCTH OT IO-
TIOKEHHS B NEPHOIMYECKOH CHCTEMEe H CTPOeHHs aroMa. AMGOTEpHOCTh OKCHAA W THIPOK-
cuja amoMHHNAS. COeIMHEH S alOMUHHS B IPUPOJIE, WX POJIb B TEXHOJIOTHH.

2.4. Aluminum, characteristics of the element and its compounds based on the position
in the periodic system and the structure of the atom. Amphotericity of aluminum oxide and
hydroxide. Aluminum compounds in nature, its role in technology.

2.5. Merauibl BTOPHYHBIX TOATPYIII (XPOM, Kele30, Me/b). DU3NYECKHE U XUMHUECKHE
cBoiicTBa. JKenes3o, ero OKCH/bl ¥ THAPOKCHIBI, 3aBHCHMOCTh MX CBOMCTB OT CTEIIEHH OKHC-
TeHus Kene3a. XMMHYECKHE PEaKiHH, Ha KOTOPBIX OCHOBAaHO MPOU3BOACTBO YyTYHA H CTAJIH.
Ponp xenesa u ero cru1asoB B MalllMHOCTPOSHHH.

2.5. Metals of secondary subgroups (chromium, iron, copper). Physical and chemical
properties. Iron, its oxides and hydroxides, the dependence of their properties on the degree
of oxidation of iron. Chemical reactions on which the production of cast iron and steel is
based. The role of iron and its alloys in engineering.

2.6. XpoM, Maprasell, CBOHCTBA UX COCIMHEHHI C Pa3THUHON CTENEHbIO OKMCICHHS
2.6. Chromium, manganese, properties of their compounds with various degrees of oxi-
dation.

2.7. KpaTkoe omnicaHie CBOMCTB Me/H, IIMHKA, cepebpa U UX COoeMHEeH N
2.7. Brief description of the properties of copper, zinc, silver and their compounds

YACTD III. OPTAHUYECKAS XUMMUSI
PART III. ORGANIC CHEMISTRY

1. TEOPETHYECKHE OCHOBbI OPTAHHYECKOM XUMMHH.

OcHOBHEBIE TIOJIOKEHHUS TEOPHH XMMHYECKOro cTpoeHust A. M. ByTiepoBa. 3aBHCHMOCTE
CBOWCTB BELIECTB OT XHMHYECKOr0O CTPOeHHs. BHIbl H3oMepuH. DJIeKTPOHHAS MPHPOJAA XH-
MHYECKHX CBsI3€H B MOJICKyJlaX OPraHHYeCKHX COeJAMHEHMH, CIOCOOBI pa3phiBa CBs3eH, Mo-
HATHE 0 CBOOOIHBIX pajiuKaliax.

1. THEORETICAL FOUNDATIONS OF ORGANIC CHEMISTRY.

The main provisions of the theory of chemical structure by A.M. Butlerov. Dependence
of the properties of substances on the chemical structure. Types of isomerism. Electronic na-
ture of chemical bonds in molecules of organic compounds, methods of breaking bonds, the
concept of free radicals.

2. YIJIEBOJAOPO/IbI.
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["'omonornueckuii psz npeIebHEIX YIIIEBOIOPOIOB, UX IEKTPOHHAs H NIPOCTPAHCTBEH-
Has cTpyKTypa (sp3-rubpuauszauus). Homenknarypa, pusnyeckre  XHMHYECKHE CBOMCTRA,
crocoObl MOTy4YeHHs NTPeIeIbHBIX YIIIeBOAOPoa0B. LIuKIoanKkaHb!.

["omonoruyeckuii pAx STHICHOBBIX YIIIEBONOPOAOB. JIBOiHAS CBA3b: G- H M-CBA3H, Sp2-
rubpumsanus. M3oMepus yriepoHoro ckenera i nojokeHue IBoiHoM cBa3u. HoMeHka-
TYpa 3TUJIEHOBBIX yI/1€BOA0POa0B. PH3HUECKHE H XUMHUYECKHE CBOMCTBA, Coco0bl moyye-
HHs1. HarypasnbHblii KayyyK, ero cTpyKTypa H CBOHCTBA.

["'oMonoruyeckuii psjl alleTUIeHOBBIX YTIeBOAOpoaoB. TpoiiHas CBs3b, Sp-
rudpumuzanus. Homenknarypa, husuyeckue 1 XHMHYECKHE CBOMCTBA, CIIOCOOB! MOTyYeHHUs.
[MTonyuenue aneTHneHa KapOUIHBIM METOIOM H H3 MeTaHa.

ApoMaTHYeCKHe yIJIeBO10opo/ibl (apeHsl). BeH3o1, 271eKTpoHHAs U IPOCTPaHCTBEHHAS
CTPYKTYpa, XuMHUecKue croiictra. ['omonoru 6en3zona. KoHuennus B3auMHOI0 BIUSIHUS
aTOMOB Ha IpuMepe Tosyosa. [TpupoaHbie HCTOYHUKH YITIEBOAOPOAOB: HE(Th, IPHPOAHBIH
ras ¥ acColManuu

2. HYDROCARBONS.

Homological series of marginal hydrocarbons, their electronic and spatial structure (sp3-
hybridization). Nomenclature, physical and chemical properties, methods of obtaining limit
hydrocarbons. Cycloalkanes.

Homologous series of ethylene hydrocarbons. Double bond: ¢- and n-bonds, sp2-
hybridization. The isomerism of the carbon skeleton and the position of the double bond. The
nomenclature of ethylene hydrocarbons. Physical and chemical properties, methods of prepa-
ration. Natural rubber, its structure and properties.

Homologous series of acetylene hydrocarbons. Triple bond, sp-hybridization. Nomen-
clature, physical and chemical properties, methods of production. Production of acetylene by
the carbide method and from methane.

Aromatic hydrocarbons (arenas). Benzene, electronic and spatial structure, chemical
properties. Benzene homologues. The concept of the mutual influence of atoms on the exam-
ple of toluene. Natural sources of hydrocarbons: oil, natural gas and associated petroleum
gases, coal. Fractional distillation of oil. Cracking. Aromatization of petroleum products. En-
vironmental protection during oil refining.

3. KUCJIOPOACOAEPKAILIHUE COEAUHEHMUS.

CnupTel, UX cTpoeHHe. HoMeHkaaTypa, XUMHYeCKHe CBOHCTBA, CII0COObI I10IyYeH s
CnUpTOB. MHOrOaTOMHBIE CIIMPTHI, HOMEHKIATYpa, 0COObIE CBONCTBA (ITHJIEHIJIMKOIb, [IH-
1epuH). TOKCHUHOCTL CNUPTOB, HX pa3pylIatolliee AeHCTBHE HAa OPraHU3M YeJloBeKa.

®eHo, ero cTpoeHue, GU3HYECKUe U XMMHYCCKHE CBOMCTBA (heHona.

ATbJerunpl, X crpoenue. HoMenknatypa, Gusndeckue u XuMHYeckue cBoictsa. [lo-
JIyYeHHE W IPUMEHEHHEe MYPaBbHHOIO U YKCYCHOro anbaeruaoB. [IoHaTHE 0 KeTOHAX.

KapGonoBbie KHCIOTHI, HX cTpoeHHe. KapOokcuibhas rpymnma, B3auMHOE BIIMsIHUE Kap-
OOKCHJIBHOM Ipynibl M YTJIEBOAHOrO panukana. Musznyeckue ¥ XMMHYECKHE CBOMCTBA Kap-
OOHOBEIX KHCJIOT. MypaBbuHas, YKCyCHast, CTeapHHOBAs, OJICHHOBAs, OeH30MHAas KHCIIOTHL.
[Tosyyenue u npumeHenne KapOOHOBBIX KHCIIOT.

Cnoxubie a3¢upsl. CTpyKTypa, XUMHYECKHe CBOHCTBA. Peakuus srepuduxanuu.

3. OXYGEN-CONTAINING COMPOUNDS.
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Alcohols, their structure. Nomenclature, chemical properties, methods of obtaining al-
cohols. Polyatomic alcohols, nomenclature, special properties (ethylene glycol, glycerin). The
toxicity of alcohols, their destructive effect on the human body.

Phenol, its structure, physical and chemical properties of phenol.

Aldehydes, their structure. Nomenclature, physical and chemical properties. Preparation
and application of formic and acetic aldehydes. The concept of ketones.

Carboxylic acids, their structure. Carboxyl group, the mutual influence of a carboxyl
group and a carbohydrate radical. Physical and chemical properties of carboxylic acids. For-
mic, acetic, stearic, oleic, benzoic acids. Preparation and application of carboxylic acids.

Esters. Structure, chemical properties. Esterification reaction.

4. ABOTCOJAEP/KAIIUE COEAUHEHMWSI.

Anmudarruueckue ¥ apoMaTHYECKHe aMHHBI, HX cTpoeHue. HoMeHKIaTypa, XAMHUECKHE
CBOCTBa, CIOCOOBI ITOTYYEeHUS AMUHOB.

AMUHOKHMCIOTBL. CTPYKTypa, XHMHYECKHE CBOHCTBA, H30MepHs. PaccMOTpeHo NnoHsTHe
00 a30TcofepXKaIMX reTepOLMKIHNYIECKHX COeIHHEHHX Ha IPUMepe TUPUIHHA U THPPOJIA.

4. NITROGEN-CONTAINING COMPOUNDS.

Aliphatic and aromatic amines, their structure. Nomenclature, chemical properties,
methods of obtaining amines.

Amino acids. Structure, chemical properties, isomerism. The concept of nitrogen-
containing heterocyclic compounds on the example of pyridine and pyrrole.

5. BAJKHEMLLIUE ITPUPO/IHBIE COEIMHEHMUSI.

JKHupEL, CTpYKTypa, XMMHUYECKHE CBOMCTBA, HX POJIb B IIPUPOJIE.

VYIieBojsl: CTPYKTYpa H CBOHCTBA IUTFOKO3bl, pHbO3bl, 1€30KCHPHO03BI, CaXapo3bl,
Kpaxmaina  LeJUI0n036l. [IpuMeHenne 1ennono3sl H ee Npou3BoAHbIX. [ToHsaTHE 06 HCKyC-
CTBEHHBIX BOJIOKHAX.

Cunres nenTu08, ux ctpoenne. CTpoeHHe, CTPYKTYpa U cBoiicTBa Genkos. JlocTHike-
HUS B U3YYCHHH H CHHTe3€ Oe/IKOB. 3Ha4eHHe MHKPOOHOIOrMYECKO MPOMBIIILIEHHOCTH.

CTpyKTypa HYKJICOTH/IOB M NOJMHYKJIeoTHIO0B. Pasnnuue B crpyxType PHK u JTHK.
buosnoruyeckas posib 3THX KJIACCOB COEIMHEHHIA.

5. THE MOST IMPORTANT NATURAL COMPOUNDS.

Fats, structure, chemical properties, their role in nature.

Carbohydrates: structure and properties of glucose, ribose, deoxyribose, sucrose, starch
and cellulose. The use of cellulose and its derivatives. The concept of artificial fibers.

Synthesis of peptides, their structure. Structure, structure and properties of proteins. Ad-
vances in the study and synthesis of proteins. The importance of the microbiological industry.

The structure of nucleotides and polynucleotides. The difference in the structure of RNA
and DNA. The biological role of these classes of compounds.

YACTD 1V. THITHMYHBIE PACYETHBIE 3AJIAYMU
PART IV. TYPICAL CALCULATION TASKS
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1) PacyeT Macchl pacTBOPEHHOTO BEIIECTBA, COACPIKALLErocs B ONpeIeNeHHOl Macce
pacTBOpa ¢ U3BECTHON MacCcOBOM J0MIeii.

1) Calculation of the mass of the dissolved substance contained in a certain mass of the
solution with a known mass fraction.

2) PacueTsl 06beMHBIX COOTHOIIEHHH I'a30B B XHMHYECKHX PEAKLMAX.

2) Calculations of the volume ratios of gases in chemical reactions.

3) PacueTsr macchl BemecTBa ui 00beMa razoB Ha OCHOBE H3BECTHOTO KOJIMYECTBA Be-
ILIECTBA, MACChl WK 0ObEMa OZTHOTO U3 BEIECTB, YYaCTBYIOIIMX B PEAKIMH.

3) Calculations of the mass of a substance or volume of gases based on a known amount
of substance, mass or volume of one of the substances involved in the reaction.

4) Pacuersl TeruioBoro a¢gexra peakium.
4) Calculations of the thermal effect of the reaction.

5) Pacuersl Maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPO/LYKTOB PEaKHH, ClTH OHO U3
BEILIECTB JaHO B H30bITKE (MMeeT IpHMecH).

5) Calculations of the mass (volume, amount of substance) of the reaction products, if
one of the substances is given in excess (has impurities).

6) Pacuersl Macchl (06beMa, KOTHYECTBA BEIIeCTBa) NPOAYKTA PeaKIHH, eClIM OJHO M3
BEILECTB MPEJICTABIEHO B BH/E PacTBOpa ¢ ONpeeleHHOH MaccoBOil 10Jel pacTBOPEHHOro
BELLECTBA.

6) Calculations of the mass (volume, amount of substance) of the reaction product, if
one of the substances is given in the form of a solution with a certain mass fraction of the dis-
solved substance.

7) Pacuersl MaccoBoi MM 00BEMHOM O/ NMPOAYKTa PeaKIuH, BEIXOUAMIEH U3 Teope-
THYECKH BO3MOKHOIO,

7) Calculations of the mass or volume fraction of the reaction product yield from the
theoretically possible.

8) PacueTtsr MmaccoBoi gonu (Mac.%) XMMHYECKHX COEIMHEHUI B CMECH.
8) Calculations of the mass fraction (mass) chemical compounds in the mixture.

9) Onpenenenue GopMyJIEl XHMHUYECKOIO COSIHHEHHS 110 JaHHBIM 3JIEMEHTHOIO aHATH-
3a WJIK pe3y/1bTaTaM XHMHYECKOr0 B3aUMOJIEHCTBHS.

9) Determination of the formula of a chemical compound according to the data of ele-
mental analysis or the results of chemical interaction.

OCHOBHAS U JONNOJTHUTEJILHAS JIMTEPATVYPA.
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