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1. Ilean BCTYNUTEIBHOT0 HCIIBITAHUS

LleJbr0 BCTYIUTENPHOTO HCIBITAHHA 10 0611e06pasoBaTeTbHOMY [PEIMETY
«XUMHsD» SBIAETCS OLEHKA YPOBHS OCBOESHHS! JIMIIAMH, TIOCTYIAFOLTAME Ha TIEPBEIA Kype
JUIs 00yYeHus 110 TTporpaMMaM GakaiaBprara 1 (HIiH) IpOrpamMMaM ClleUaTnuTeTa,
npeavera «XuMus» B 06beMe IIPOrpaMMBI CPETHETO 0OPa3OBAHHS -
1. The purpose of the entrance test

The purpose of the entrance test in the subject"Chemistry" is to assess the level of
mastering by persons entering the first year for bachelor's and (or) specialist's degree pro-

grams of the discipline "Chemistry " in the scope of the secondary vocational program.

2. ®opma U NPOAOKHTEIbHOCTb IPOBEIEHHS BCTYHTEIbHOI0 HCIbITAHHMST

BerymurensHoe nenbiTanme 1o 0611eo6pasoBaTenbHOMy IpeIMeTy « Xumusy
IIPOBOIKTCS B (JOpMeE: KOMITBIOTEPHOIO TECTUPOBAHHSA (B TOM UHCIIE IIHCHMEHHBIH K34~
MEH).

IIponomKUTENEHOCTD BCTYIHTENBHOTO HCIIBITAHHS, BKITFOYAOIIET0 TECTOBbIE 3a-
JaHHA U 3811894, B (DOpMe KOMIIBIOTEPHOIO TECTUPOBAHMUS UL OCHOBHOTO IIOTOKA CO-
craBisier 2 9aca (120 muHyT) O€3 mepepsisa.

pu MpoBeNeH!H BCTyIUTENBHBIX HCIBITAHMH IS ITOCTYTIAFONTHX JIHL] C OIPAHH-
HCHHBIMH BO3MOXXHOCTSAMHU 310pOBbs — 3,5 vaca (210 MuHyT).
2. The form and duration of the entrance examination

The entrance examination in the subject of Chemistry is conducted in the form of
computer 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 onenuBaHus
Ipu npreme Ha 0Oy4eHue 10 IporpaMMam GakanaBpyaTa ¥ (FIIH) IIporpamMmam
CIICLUATUTETA PE3YIbTATEl BCTYIUTEIBHOTO UCIBITAHMS IT0 00IIe00pa3oBaTensHOMY
npenMeTy «XUMHS», OlleHUBaroTca o 100-6a/UIbHOM mKaje.
WTorosast onenka 3a paboTy 10 BCTYUTENBHOMY HCITBITAHHIO I10 o0meo6pasoBa-

TCJIIBHOMY IIPEAMETY «XUMHUD» B EJIOM OIIPEOCIISACTCS H}/TéM CYMMHPOBaHHUL 0auIoB 3a

TECTOBBIC 3aJaHUS U 3aJaYH.
I[JIH y4dacTHu: B KOHKypcCe MUHUMAaJIbHBIN OaJut BCTYIIUTECIJIBHOTO UCIIBITAHUSA 110

0061eobpasoBaTeTIbHOMY IpeaMETY « XUMHUs yeTaHOBIEH 40 6aoB.

3. Evaluation criteria

When applying for higher education programs, the results of each entrance test, in-
cluding an additional entrance test of creative and (or) professional orientation, are evalu-
ated on a 100-point scale.

The final grade for the work on the entrance test as a whole is determined by sum-
ming up the scores for the test tasks.

To participate in the competition, the minimum score for the entrance exam in the

subject is 40 points.

4. IlepeyeHnb MpuHA/ATEKHOCTEIH

OK3aMEHYIOIMHCS TOIDKEH HMETh LIPH ceGe PyUKy, TOKYMEHT, yI0CTOBEPSIO-
IMH JINYHOCTDH HOCTYTIAFOIIIETO.

OK3aMCHYIOIUKCS HUMEET IPABO UMETh IIPU ceGe CpeCTBA TUTHEeHH! (BIaXKHbIe
cainderku), OyTBUIKY ¢ BOJOH MM COKOM, LIOKOJIA/ ¥ JIEKAPCTBA B CIIy4ae HE0OXOMMMO-

CTH UX IPUMCHEHUA B TCUCHUEC CPOKa ITPOBEACHUS BCTYIIMTCIBHOI'O UCIIBEITaAHU.



OK3aMEHYHOIMIACS MMEET IPABO HCIIOIB30BATE IIPOCTOR HeIpOorpaMMHpPYeMBIH
KabKyJIATOp ¢ apumerrieckumu fefictusamu. TenedoHOM B IPyrUMHE CpeacTBaMu

MOOMIIEHOM CBSI3U BO BpEM: 3K3aME€Ha II0JIb30BaThCA KaTCrOpUYIECKH 3aIIPeIIeHO.

4. List of accessories

The examinee must have a pen with him, a document certifying the identity of the
applicant.

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 exam-
ination.

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.

S. Coaepixanue pas/ie/oB BCTYIMUTEILHOTO UCIIBITAHUS

Yacrs 1. O6mas xumust

Pazpean 1. Ilpeamer u 3ap2a4u Xumum

Pasgesn 2. OcHOBHBIE IOHATHS U OCHOBHbIE CTEXHOMETPHYECKHE 3aKOHbI XHMHH
Pazgen 3. Crpoenue atoma. Ilepropuueckuii 3axon u Ileproguueckas cucrema
.U, MenpaeseeBa

Pazngen 4. Xumuyeckasi cBSI3b M CTPOEHHE MOJIEKY.JI

Pazgen 5. Knaccbl HeopraHu4deckHx coequHeHHiA

Pa3zgen 6. OCHOBHbIE 3aKOHOMEPHOCTH NIPOTEKAHUS XHMHYECKHX PeaKIHii
Paspnen 7. PacTBopbI 3/1eKTpoMTOB

Yacrs II. Heoprannyeckas xumus

Pasnen 1. Hemerasanl

Pa3znen 2. Metaabl



Yacrs III. Opranuyeckass XuMus

Paspgen 1. TeopeTuyeckue 0CHOBbBI OPraHN4YecKoi XHMHUH
Pazgen 2. YrieBogopoasr

Pasgen 3. Kucnopoacoaepskaime coexuHeHust

Pasgen 4. Asorcomep:xaimue coeTHHeHUSs

Pasgen 5. Baskueiimue npupoaHbie coeIHHEeHHS

Yacrs IV. Tunoswbie pacuernble 3agaun

Part I. General Chemistry

Section 1. The Subject and Objectives of Chemistry

Section 2. Basic Concepts and Fundamental Stoichiometric Laws of Chemistry
Section 3. The Structure of the Atom. The Periodic Law and the Periodic Table by
D.I. Mendeleev

Section 4. Chemical Bonding and the Structure of Molecules
Section S. Classes of Inorganic Compounds

Section 6. The Fundamental Patterns of Chemical Reactions
Section 7. Solutions of Electrolytes

Part II. Inorganic Chemistry

Section 1. Non-Metals

Section 2. Metals

Part ITI. Organic Chemistry

Section 1. Theoretical Foundations of Organic Chemistry
Section 2. Hydrocarbons

Section 3. Oxygen-Containing Compounds

Section 4. Nitrogen-Containing Compounds

Section 5. The most important natural compounds

Part IV. Typical calculation problems



YACTbD L. OBIIIAS XUMHSI

PART I. GENERAL CHEMISTRY
Paspnen 1. IlpeameT u 3aga4uu XUMHHU

DuU3NICECKUE U XUMUIECKHE ABNEHNA. MECTO XUMUH CPE/I €CTECTBEHHEIX HAYK.
Unit 1. The subject and tasks of chemistry.

Physical and chemical phenomena. The place of chemistry among the natural sci-

€nces.

Paznesn 2. OcHOBHbIE IOHATHUS U OCHOBHbIE CTEXHOMETPHYECKHE 3aKOHBI XUMHH

XUMIYeCKUi d5ieMenT. 1Ipu3Haky XMMAYECKHX JIEMEHTOB, XAMHUYECKHe (hopMy-
L. [IpocTas Bemmp, CII0KHOE BEIEeCTBO. AJUIOTPOIIHMS.

ATOMHO-MOJIEKYNIApHOE ydeHne. AToMbl. Mosekyiibl. MojeKyispHas 1 HeMoe-
KyJpHas CTpyKTypa BemecTBa. OTHOCHTENbHAS aTOMHAsl ¥ OTHOCHTEIIbHAS MOJIEKY -
JspHas Maccel. MoIIb - 9TO eIMHUIIA H3MEPEeH s KOIMIecTBa BemecTsa. MolspHas Mac-
ca. KonmaecTBo BelecTBa.

3aKOH COXPaHEHHs MacChl, €ro 3HaUYeHHe B XUMHUH. [I0CTOSHCTBO cocTaBa Bele-
CTBa. 3aKOH ABOIaJipo ¥ MONAPHBIA 00beM rasos. Yucio Aso-I'anpo. OTHOCUTENbHAS
IUIOTHOCTB Ia30B. Y paBHeHue Menneneea-KiamnelipoHa.

BaneHTHOCTE U CTeeHb OKUCICHHS.

Unit 2. Basic concepts and basic stoichiometric laws of chemistry

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. Avo-
gadro number. Relative density of gases. The Mendeleev-Clapeyron equation.

Valence and degree of oxidation.

Paznen 3. Ctpoenue aToma. nepuogryeckuii 3aK0H ¥ MEPHOANYECKAs CHCTEMA .
. MenneneeBa

Crpoenue aToma, cOCTaB aTOMHBIX sifep. OU3NYECKH CMEICH TIOPSIKOBOTO HOME-
pa XUMHIECKOro aneMeHTa. M3oromnsl. SIBnenre paniuoaKTHBHOCTH. DIIeKTpOHHAS
CTPYKTypa aToMa. ATOMHas OpOuTaib. PacipesieneHue JeKTpOHOB 10 OPOHTAIISIM.
OHepreTH4ecKui ypoBeHb U Oy POBEHS, S-, P-, d-opbutaim B aroMe. CTPOEHHE SIIeK-
TPOHHBIX 000JI0YEK aTOMOB Ha PUMEpE JEMEHTOB 1-T0, 2-T0, 3-T0 U 4-T0 IEPHOJIOB
IEPHOIMIECKOM cucTeMbl MenzeneeBa. DieKTpoHHBIE (HOPMYJIBI AaTOMOB U HOHOB. Ba-
JICHTHBIC 3JIEKTPOHEI. OCHOBHBIE M BO30Y)KIEHHEIE COCTOSHUS. MI30TOIIEL.

Ilepromuueckuii 3akon JI.M1. Menneneesa u IIEPUOANYECKAsA CUCTEMA DJIEMEHTOB
KaK BbIpaXKEHHE IIEPUOHMIECKOr0 3aK0Ha. CBS3b IEPHOIHMIECKOM CHCTEMBI CO CTPYKTY-
pout aromoB. CTpyKTypa Iepuoandeckoi tabauisl Meneneesa. Vi3aMeHeHme CBOMCTB
XUMHYECKUX 3JIEMEHTOB U MX COEJMHEHMH II0 IPyIIIIaM ¥ IePHOIaM IEPUOIecKOit
cucteMbl MeHerneena.

Unit 3. The structure of the atom. periodic law and periodic system of D.I. Mende-
leev

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 radioactivi-
ty. The electronic structure of the atom. Atomic orbital. Distribution of electrons in or-
bitals. Energy level and sublevel, s-, p-, d-orbitals in the atom. The structure of the elec-
tron shells of atoms on the example of elements of the 1st, 2nd, 3rd and 4th periods of
the periodic system. Electronic 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 ex-
pression 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.

Paspmen 4. Xumunyeckasi CBsI3b H CTPOEHHE MOJIEKY.T

Ipuposia i THIIBI XUMHUYECKUX CBA3EH: KOBaNCHTHEIE (TIOJAPHbIE U HENOJIAPHEIE),
MOHHbIE, BOJHBIE, METAIUINYECKHE. ATPETaTHBIE COCTOSHUS BEIIeCTB, aMOpHEIE U KpH-
CTAJUTAYECKHE BEIEeCTBA. THUIIBI KPUCTAIMYECKUX PELIETOK.

KoBasenTHas cBsi3b, MeXaHU3MBI 00pasoBanusi. [ ubpumusanus opOouTaneii B MoJte-
KyIe (-sp; -sp’; -Sp°). IonsgpHbIe U HEMONAPHBIE KOBAJIEHTHEIE CBSI3H.

ITonsATHE 2MIEKTPOOTPUIIATEIFHOCTH. BalleHTHOCTD U CTEIIeHb OKUCIIEHHS.

WonHast cBA3b Kak NPeAeNbHBIH CITydail IIOJIIpHON KOBAIEHTHOH CBSI3H.

CoenvHeHNnEe METaIOB.

Bonoposmsie cBs3m.

Unit 4. Chemical bonding and structure of molecules

The nature and types of chemical bonds: covalent (polar and non-polar), ionic, hy-
drogen, 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.

Pazpen 5. Kiacebl HeopraHu4eckMx coeauHeHHil
Oxcuppl, ux knaccubukanus. OCHOBHEIE, aM(pOTEPHEIE H KHCIOTHEIE OKCHIIBL.

XUMHUYECKHE CBOMCTBA OKCHJIOB, CIIOCOOHI IOy IEHHS.



I"HIPOKCHIBI METAIITOB, WX Knaccupuxarms. Il{enoun, ux II0JTyUeHue, CBOHCTRA U
npuMeHeHue. CriocoOs! moryyeHust aM(pOTepHBIX THAPOKCHIOB ¥ UX XUMHUIECKUE CBOM-
CTBa.

Kucnotel, ux xiraccuuxanus 1 HoMeHKatypa. O6Iue CIoco6b! IOy IeH S U
XMMHUYECKHe CBOMCTBA. Peakuus HelTpanuzanmu.

Couu, ux cocras, KIaccuduKarys, HoMeHKnaTypa. CpeaHne, KUCIbIe U OCHOBHbIE
conh. Croco0b! IOy IeHHs, XUMAYECKHE CBOHCTBA M IIPUMeHeH e, | Mapoiu3 Colei.
Kpucramnoruapars!.

B3anMOCBA3b MeX Ty pasIMIHEIMU KIIACCAMHI HEOPraHHUECKUX COeUHEHHI.

Unit 5. Classes of inorganic compounds

Oxides, their classification. Basic, amphoteric and acidic oxides. Chemical proper-
ties of oxides, methods of production.

Metal hydroxides, their classification. Alkalis, their preparation, properties and ap-
plication. Amphoteric hydroxides production methods and chemical properties.

Acids, their classification and nomenclature. General methods of preparation and
chemical properties. Neutralization reaction.

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

The relationship between different classes of inorganic compounds.

Paznen 6. OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKI[Hii

Knaccruuranms XuMAIeCKIX peakiiii: peakiiuy COeMHeH s, PasIoKeH s, 3a-
MEIICHHST U 0OMEHA; 3K30- H SHIOTEPMHYECKHIE PEAKIUH, OKHCIHTENBHO-
BOCCTaHOBUTEJIPHBIC PEAKIINHU. 3aKOHOMEPHOCTH XUMUYECKUX PEAKITHI.

TemnoBoit a3 pext xummueckoi peakuuu. TepMoxumudeckie ypaBHeHUs. PacueTst

OCHOBAHEI Ha TCPMOXUMHUYCCKUX YpaBHCHHAX.
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IIpencraBierre 0 CKOPOCTH XMMUUYECKUX PEAKIuiA. 3aBUCHMOCTH CKOPOCTH OT
IIPAPOMBI ¥ KOHLIEHTPAIIUK PEarupyroMX BEMIECTB, TEMIIEPATYPhl. 3aKOH B3aUMOJIeH-

cTBHsA Macc. KaTanus u KaTaau3aTopsl.

OO6paTMOCTh XUMHUYECKUX PeaKIuil. XHUMUYECKOE PABHOBECHE U YCIIOBHS, KOTO-
phI€ BIUAIOT Ha M3MEHEHHE XUMUIeCcKoro paBHoBecus. [Ipuniumn Jle Iarernse.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE IIPOLECCH. MeTOIE! IIeKTPOHHOr0 Ganamca.
Haunbornee BaXHbIE OKUCITHTEN U BOCCTAHOBUTEIIH.

OJIEKTPOJIN3 PaCTBOPOB M paciuiaBoB. [Ipolecchl, MPOUCXOSINHe HA KATOIE U Ha
aHOJIE BO BpEeMsI DIIEKTPOJIH3A.

Unit 6. Basic patterns of chemical reactions

Classification of chemical reactions: reactions of compound, decomposition, substi-
tution and exchange; exo - and endothermic reactions, redox reactions. Patterns of chem-
ical reactions.

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. Catalysis and catalysts.

Reversibility of chemical reactions. Chemical equilibrium and conditions that af-
fect 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.

Paspesn 7. PacTBopbI 3/1eKTPOIHTOB
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ONEKTPOJIUTE M HESNEKTPONUTEL. DNEKTPOIUTHIECKAS TUCCONUAIMS. CHITbHELE i
CIabkIe BMEeKTPONUTHL. CTele b NUCCONHAlii. XHUMIYeCKHe CBOACTBA KACIIOT, OCHOBA-
HUH U CONIEH B CBETE TEOPHH 3IIEKTPONUTAIECKOH TUCCOIHAIHH.

Peaxruu noHHOrO OOMEHa ¥ YCIIOBHS HX HEOOPaTIMOCTH. KHCIIOTHO-OCHOBHOE
B3aHMOJICHCTBUE B pacTBOpax. AM(oTepHOCTh. BOMOPOIHELT OKa3aTEb (pH cpenpr).
KucnoTHO-0CHOBHBIE IIOKA3aTEIH.

I'unponus Heopranuyeckux coequHennH. MaKTOP! BOTHOM Cpebl: KUCIAd,
HEHTpasIbHasl, IesI0uHast. IOHHO-MOJIeKyIIIpHEIe YpaBHEHUs peaKIiyii THAPOIH3a Co-
JIeN.

Pemenys. PacTBopuMoCTs BelecTs. 3aBHCHMOCTD PACTBOPUMOCTH OT HX IIPHUPO-
JBL, TEMIIEPATYPBI U HaBiaeHUs. CIOCOOBI BEIPaXKEHH KOHI[CHTPAIMH PACTBOPOB U CO-
AiCpIKaHusl KOMIIOHEHTOB B CMECH: MaccoBas 101 (IIPOIEHTHAs KOHIEHTPAIU), MO-
JsipHas.

Unit 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 indica-
tors.

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

Solutions. Solubility of substances. The dependence of solubility on their nature,
temperature and pressure. Methods of expressing the concentration of solutions and the
content of components in the mixture: mass fraction (percentage concentration), molar.
YACTH II. HEOPTAHUYECKA S XUMMUSI
PART II. INORGANIC CHEMISTRY

12



Pasnen 1. Hemerannnl
Unit 1. Nonmetals

1.1. Bomopon, ero ¢usnyeckue u xumudeckue cBoiicTsa. [lomydenue BOJIOpOJa B
1a00PAaTOPHBIX YCIOBUSX M B TEXHHKE, €I0 IIPUMEHEHHE.

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

1.2. T'anorensl, ux obmas XapakTepucTHKa. [ aloreHHbIe COeIMHEHNS B IIPUPOIE,
uX IIPUMEHEHHe. XJI0p, €ro QpU3MIecKue i XUMIIeCKre CBoicTRa. [IpuMeHeH e XIopa.
XJIOpHCTEIA BOZOPOI, €ro OoNydeHue, cBolicTBa. CoNIHAs KHCIIOTa U ee conr. Kade-
CTBEHHas peakIud Ha XJIopua-uoH. Kucnopoaconepixanye CoeIHHEH s XII0pa.

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

1.3. OOwas XxapakTepuCTHKA IEMEHTOB OCHOBHOM [OArpyTITibl VI IpyTIIs! Hepro-
orveckon cucreMbl Menneneesa. Kucopos, ero busudeckre 1 XUMHUYECKHE CBOMCTRA.
Ionyw4ernue xucnoposa B 1a6OPaTOPUH U B IIPOMBIILIEHHOCTH. PO KHCIOpPOAia B IPH-
POZIE U €ro IpPUMEHEHHE B TEXHUKE.

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 laboratory and in industry. The role of oxygen in nature and its application in tech-
nology.

1.4. Bopa. O1neKTpoHHas U IIPOCTPAHCTBEHHAS CTPYKTYPa MOJIEKYIIEI BOIBL. (PH3u-
YECKHE U XMMUUYECKUE CBOUCTBA BOJIEL.

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

chemical properties of water.
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1.5. Cepa, ee dusudeckue 1 XUMUIECKHe CBOHCTBa. CepoBOIOPON H CYIb(HIEL
Oxcuyipr cepr. CepHast KUCIIOTa, ee CBOMCTBA H XUMHYECKHE OCHOBBI KOHTAKTHOTO IIPO-
u3BojicTBa. Conu cepHoit kucnoTel. KauecTBenHas peakuus Ha cyabdar-non. CymbdaTsl
B IIPMPOJIE, IPOMBIIIJIEHHOCTH ¥ ITOBCETHEBHOM JKM3HH.

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. OG1miast XxapakTepUCTHKA MEMEHTOB OCHOBHON IIOATPYTITIE! V TPYIIIHI IIEpHO-
JAUIECKOM CHCTEMBI. A30T, €ro QU3NYECKUe U XUMAYECKUE CBOMCTBA. AMMHAK, €r0
IIPOMBIIIIEHHBIA CUHTE3, QU3MUECKUE U XUMUIECKHE CBOMCTBA. XHUMHUUECKHAE OCHOBEI
IIPOMBIIUIEHHOTO CHHTE3a aMMHaka. Colt aMMOHHS. A30THAS KUCIIOTa. XUMHUECKHUE
CBOHCTBA a30THOM KHUCIOTHL. COJM a30THOM KHCIOTHL A30THBIE YHOOPEHHL.

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 indus-
trial synthesis, physical and chemical properties. Chemical bases of industrial synthesis
of ammonia. Ammonium salts. Nitric acid. Chemical features of nitric acid. Salts of ni-
tric acid. Nitrogen fertilizers.

1.7. ®ocdop, ero amioTponHsie GOpMEL, GU3MIECKHE U XUMUIECKHE CBOMCTRA.
Oxcur docdopa (V), bocdopras xuciora u ee comu. DochopHbie yIOOPEHHSL.

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

1.8. OOmast xapakTeprCTHKA 37IEMEHTOB OCHOBHOM HOATPYIIIB IV TPyTIIIB! HepHo-
J9ECKOU CUCTEMBI. YTIIEPOJ, Ero alIOTPOIHbIe (HopMbl. XUMUYECKHE CBOMCTBA yIIle-
poma. Okcuppl yrinepona (II) u (IV), ux xuMudeckue cBoicTBa. YTOMBHAS KHCIOTA U €€
cony, ux cBoicrsa. llpesparenus kap6oHaToB 1 ruApokapOoHaTos. KauecTBeHHas pe-

aKIys Ha KapOOHAT-HOH.
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1.8. General characteristics of the elements of the main subgroup of group IV of the
periodic system. Carbon, its allotropic forms. Chemical properties of carbon. Carbon ox-
ides (IT) and (IV), their chemical properties. Carbonic acid and its salts, their properties.
Transformations of carbonates and hydrocarbonates. Qualitative reaction to the car-
bonate ion.

1.9. Kpemnuii, ero Gusnyeckue ¥ XUMHYECKHE cBOMCTBA. OKCHIT kpeMuus (IV) u
KpemHueBas kucnora. CoelMHeHs KPEMHHUS B IPUPOJIE, UX IIPUMEHEHUE B TEXHHUKE.

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

Pazgen 2. MeraJuibl
Unit 2. Metals

2.1. Merauibl, X IIONOXeHKE B IEPHOAMYECKOH crcTeMe MeH ieneeBa, husmde-
CKHE U XUMUYECKHE CBOMCTBA. MeTabl U CIUTaBhl B TeXHUKE. OCHOBHbIE METOIBI 1O-
JTyHEHHS METAIUIOB. DIEKTPOXUMUYECKUE METO/IBI IOy YCHHS METAILIOB. DIeKTPOXH-
MUYECKHUE PANBI HAIPSDKCHUM MeTajuioB. [IoHATIe KOppOo3uK Ha ITPUMEpE PIKABEIOIIEr0
Kenesa. 3HaYeHUE METaJUIOB B HAI[HOHAILHOM SKOHOMUKE.

2.1. Metals, their position in the periodic table, physical and chemical properties.
Metals and alloys in engineering. The main methods of obtaining metals. Electrochemi-
cal methods of obtaining metals. Electrochemical series of stresses of metals. The con-
cept of corrosion on the example of rusting iron. The importance of metals in the nation-
al economy.

2.2. [leno4nble METAIIIBL, MX XapaKTEPHCTUKH B 3aBUCUMOCTH OT TIOJIOYKEHHUS B
NEPUOIUYECKOH cucTeMe Meneneesa 1 cTpoeHns aToMoB. COSZIMHEH S HATPHSA U Ka-
U B IPUPOJIE, MX IpuMeHenHe. Kanuitaele ynoOpenus.

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 applica-

tion. Potash fertilizers.
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2.3. O6mas XapakTeprCTHKa HJIEMEHTOB OCHOBHO noarpymnms! I rpymms! mepuo-
ArecKol cucreMsl Menzeneesa. Kanpumii, ero coenunenus B mpupoze. JKecTKoCTs
BOZBI M CIIOCOOBI €€ yCTpaHEeHHUs.

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

2.4. AmoMuHNH, XapaKTePUCTHKY 3JIEMEHTA U €r0 COSMHEH I B 3aBHCHMOCTH OT
TIOIOXCHUS B IEPHOMYECKOM CHCTEME U CTPOEHHUS aToMa. AM(POTEPHOCT OKCHIA U
THAPOKCHIA amoMUHIS. COCIMHEHNS ATFOMHUHUS B IPUPOJIE, UX POIIb B TEXHOIOTHH.

2.4. Aluminum, characteristics of the element and its compounds based on the posi-
tion 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. MeTaiuisl BTOPHYHBIX HOATPYIII (XPOM, JKejle30, Me/p). DU3ndecKre 1 XIMI-
YeCcKUe CBOMCTBA. JKene30, ero OKCHIbI U THAPOKCHIBL, 3aBUCUMOCTE UX CBOMCTB OT
CTCIICHU OKUCIECHHA JKene3a. XUMUIECKUE PeakIyiH, Ha KOTOPBIX OCHOBAHO IPOHM3BOI-
CTBO Yyr'yHa U CTalId. POIb jkeNie3a 1 ero CIIaBOB B MAIIMHOCTPOCHHH.

2.5. Metals of secondary subgroups (chromium, iron, copper). Physical and chemi-
cal 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, Maprasel, CBOCTBA HX COENUHEHHE C PA3ITHIHON CTENEHBIO OKHCIIE-
HUST

2.6. Chromium, manganese, properties of their compounds with various degrees of
oxidation.

2.7. Kpatkoe onmcanue CBOKCTB MelH, IIUHKa, cepebpa i UX CoeIuHeHH it

2.7. Brief description of the properties of copper, zinc, silver and their compounds

YACTD III. OPTAHTYECKASI XUMMUSI
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PART III. ORGANIC CHEMISTRY
Pazpen 1. Teopernueckne 0CHOBBI OPraHMYecKOi XMMUH

OCHOBHbIE TIOJNOXEHHUS TEOPUH XUMHUYECKOTO CTPOEHHs A. M. Bytneposa. 3aBu-
CHMOCTB CBOMCTB BEILECTB OT XUMUIECKOTO CTPOCHHS. BHib! n3oMepuu. DireKTpoHHas
IPUPONa XUMUIECKHUX CBA3CH B MOJIEKYJIaX OPTaHMIECKUX COSIUHEHMH, CIIOCOOEI pas-
pbIBa CBsI3€H, IIOHATHE O CBOOOTHBIX pajuKasax.
Unit 1. Theoretical foundations of organic chemistry

The main provisions of the theory of chemical structure by A.M. Butlerov. De-
pendence of the properties of substances on the chemical structure. Types of isomerism.
Electronic nature of chemical bonds in molecules of organic compounds, methods of
breaking bonds, the concept of free radicals.
Paspes 2. YriieBogopoabI

I"oMonoruyeckuit psit penenbHbIX YIIeBOIOPOIOB, HX JIeKTPOHHAS i IIPOCTpaH-
CTBEHHas CTPyKTypa (sp3-rubpuausanus). Homenkinarypa, Gusndeckue u XAMAYECKHE
CBOHCTBA, CIIOCOOBI IOy YeH)S IPEAEIBHBIX YIIIEBOAOPOIOB. I[HKII0ATKAHEL

I"oMomoruaeckuit psin STUIEHOBEIX YIIEBOJOPOIOB. JIBOMHAS CBSI3b: G- U T-CBSI3H,
sp2-rubpumsanus. M30Mepus yriepoqHoro ckeeTa i ION0KeHHe TBORHOM CBS3H.
HomenkiaTypa STHIEHOBBIX yIiIeBOOPONOB. DH3HIECKHE U XHMUUECKHE CBOHCTBA,
crocoOs! ronyyenus. HarypalbHbIH Kaydyk, ero cTpyKTypa U CBONCTBA.

I'oMonoruyeckuii psin aleTuIeHOBBIX YIIeBOAOPOIOB. TpoitHas CBA3b, Sp-
rubpunusanus. Homenknatypa, Gusnueckre n XMMAUECKIe CBONCTBA, CIIOCOOE] II0ITy-
ueHust. [lomyuenne anerunena KapOUIHBIM METOIOM 1 H3 METAHA.

ApOMATHYECKUE YIIIEBONOPONEI (apeHE!). BeH3ou, a/eKTpoHHAS | IPOCTPAHCTEEH-
Has CTPYKTypa, XUMHUYeCKHe cBoicTBa. ['oMonoru Gensona. KoHIenms B3auMHOro
BIIUSHUS aTOMOB Ha IIPEMePe TOIIyosa. IIpupo/iHble HCTOYHHKY YIIIEBOOPOIOB: HedTh,
IIPUPOAHBIN ra3 v acColMaliu

Unit 2. Hydrocarbons
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Homological series of marginal hydrocarbons, their electronic and spatial structure
(sp3-hybridization). Nomenclature, physical and chemical properties, methods of obtain-
ing limit hydrocarbons. Cycloalkanes.

Homologous series of ethylene hydrocarbons. Double bond: 6- and 7t-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 preparation. Natural rubber, its structure and properties.

Homologous series of acetylene hydrocarbons. Triple bond, sp-hybridization. No-
menclature, 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, chemi-
cal properties. Benzene homologues. The concept of the mutual influence of atoms on
the example of toluene. Natural sources of hydrocarbons: oil, natural gas and associated
petroleum gases, coal. Fractional distillation of oil. Cracking. Aromatization of petrole-
um products. Environmental protection during oil refining.

Pasgen 3. Kuciiopoacoaepskammue coequHeHust

Crprsl, uX crpoenue. HoMeHKIaTypa, XUMHIECKre CBOHCTBA, CIIOCOOE! IOy de-
HHs CIUPTOB. MHOT0OaTOMHBIE CIIUPTHI, HOMEHKIIATYpa, 0COOBIE CBOMCTBA (3THIICHTIIH-
KOJIb, NIMLEPHH). TOKCHYHOCT CIMPTOB, HX pa3pyIIaioNIee IeHCTBHE Ha OPraHU3M de-
JIOBEKa.

deHou, ero crpoenue, GU3MIECKHe ¥ XUMHUECKHE CBOMCTBA (DeHOIa.

Anpperunpl, ux cTpoeHre. HomeHkaTypa, Qu3ndecKkre U XUMHAUECKHE CBOKCTRA.
llomyyenune u MpIMEHEHHE MYy PaBbHHOIO M YKCYCHOTO albIerHa0B. [IOHSTHE 0 KETO-
Hax.

Kap6oHoBbIe KHCIOTEL, UX CTpoeHne. KapOoKchIbHAas IPyIITa, B3AHMHOE BIIASHUE

KapOOKCHIIBHON IPYIIITH M YTIIEBOAHOIO pajukana. OI3HIecKie 0 XUMUYECKHE CBOT-
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CTBa KapOOHOBBIX KUCIOT. MypaBbHHAS, YKCYCHAS, CTEApHHOBAS, OJIEHHOBAS, OEH30M-

Hast Kucnotel. Ilomydenune u npumeHeHwe KapOOHOBEIX KHCIIOT.

Crnoxasle a¢upsl. CTpyKTypa, XHUMHYeCKUe CBoicTBa. Peakius sTepubukammy.
Unit 3. Oxygen-containing compounds

Alcohols, their structure. Nomenclature, chemical properties, methods of obtaining
alcohols. Polyatomic alcohols, nomenclature, special properties (ethylene glycol, glycer-
in). 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. Prepa-
ration and application of formic and acetic aldehydes. The concept of ketones.

Carboxylic acids, their structure. Carboxyl group, the mutual influence of a car-
boxyl group and a carbohydrate radical. Physical and chemical properties of carboxylic
acids. Formic, acetic, stearic, oleic, benzoic acids. Preparation and application of car-
boxylic acids.

Esters. Structure, chemical properties. Esterification reaction.

Pazpen 4. AzoTcoaep:kauue coeJuHeHust

AnuaTuyeckre u apoMaTHUeCKUe aMHHEL, BX cTpoenue. HoMeHKIaTypa, XuMude-
CKHME CBOMCTBA, CIIOCOOBI MTOJTyUEHHUS aMHUHOB.

AmunoxucnoTsl. CTpyKTypa, XHMHUYeCKIe CBOMCTBA, H30MepHsl. PaccMoTpeHo 11o-
HATHE 00 a30TCO/IEPIKAIUX IeTePOIUKIINIECKIX COSINHEHUIX Ha IpAMepe IUPHIUHA I
UppoJIa.

Unit 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.

Paspes S. Baxuelimmne npupoaHbie coeIMHeHUs
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JKWpBI, CTPYKTYpa, XUMUYECKIE CBOKCTBA, MX PONIb B IIPHPOJIE.

YIeBOJBI: CTPYKTYpa U CBOMCTBA [IIFOKO3BI, PHOO3BL, AE30KCUPHOO3bI, CaXapO3EL,
Kpaxmana U LeJToN03el. IIpuMenenne 1emtronoss! u ee mpou3BonHEIX. [TousTre 06 Hc-
KyCCTBEHHBIX BOJIOKHAX.

CuHTe3 mentuos, ux crpoenre. CTpoeHue, CTPYKTypa U CBOHCTBA 6elKoB. J10-
CTIDKEHUA B U3yUEHHHU U CHHTE3€ OeNKOB. 3Ha9eHHe MUKPOOHOIOrHYEeCKOH IIPOMBILI-
JIEHHOCTH.

CrpyKTypa HyKIEOTHIOB U TIONHHYKICOTUIOB. Pasmuuue B cTpykrype PHK u
JHK. bronoruueckas pojb 3TUX KIaCCOB COCTHHEHHIA.

Unit S. 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 fi-
bers.

Synthesis of peptides, their structure. Structure, structure and properties of proteins.
Advances 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 IV. TUIIMYHBIE PACUETHBIE 3ATAYN
PART IV. TYPICAL CALCULATION TASKS

1) Pacder Maccel pacTBOPEHHOTO BEIECTBA, COIEPIKAIIEr0Cs B ONPEIeIeHHOM
Macce pacTBOpa ¢ U3BECTHOM MAacCOBOM HOJIEH.

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 COOTHOIICHHH ra30B B XUMHIECKHX PEaKIHSIX.

2) Calculations of the volume ratios of gases in chemical reactions.
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3) PacdeThl Macchl BElECTBa Wik 00hEMA Ta30B HA OCHOBE M3BECTHOrO KOIHUECTRA
BEIIECTBA, MACCE! UM 00beMa OJIHOTO U3 BELIECTB, YIACTBYIONIUX B PEaKIIHH.

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) Pacuetsl TemoBoro s dexra peaxiy.

4) Calculations of the thermal effect of the reaction.

5) Pacuetsr Macchl (06beMa, KOIMYECTBA BEMIECTRA) IPOLYKTOB peaxIvu, eciid oJI-
HO M3 BEIIECTB JaHO B M30BITKE (MMEET IIPUMECH ).

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) PacueTsl Macchl (06beMa, KOJIMYECTBA BEMECTBA) IPOLYKTA PEAKIIHH, ECITH OIHO
U3 BEIIECTB [IPE/ICTABIICHO B BH/IE PACTBOPA C ONpENIeNeHHON MacCOBO /1oMIel pacTBO-
PEHHOTr'0 BelllecTBa.

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 dissolved substance.

7) PacdeTsl MaccoBo# miam 06BEMHOM 0 TPOLYKTA PEAKIUH, BEIXOSICH 13
TEOPETUYECKH BO3MOYKHOIO.

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

8) PacueTsl MaccoBoit mommu (Mac.%) XUMUUECKUX COEUHEHHH B CMECH.

8) Calculations of the mass fraction (mass) chemical compounds in the mixture.

9) Onpenenenrie GhopMyIIbl XUMUIECKOTO COSUHEHHS 10 JAHHBIM MIEMEHTHOTO
aHaIM3a WIK Pe3yIbTaTaM XHMHIECKOIO B3aUMOICHCTBHS.

9) Determination of the formula of a chemical compound according to the data of

elemental analysis or the results of chemical interaction.
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