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1. ITes1b BCTyNHTENLHOTO HCIBITAHMUS
Lenbro BCTYNHUTENLHOTO HUCIBITAHUA IO mucnurae «Obmas U Heopraguye-
ckasid XUMHsD» ABISICTCS OLEHKA YPOBHS OCBOGHHS JIMLEAMH, TIOCTYIIAOMUMHI HA nep-
BEIH KypC [l 06ydeH¥s 110 IporpaMmam GakanaBpuara ¥ IIporpaMMam CITEIUaTHTe-
Ta, MACUUIUIMHBL «O0IIas ¥ HeOpraHWYecKas XUMHID) B 005heMe IIPOTPaMMBI CpeJHE-
I'0 PO EeCCHOHAIBHOrO 06pa30BaHMS. |
1. The purpose of the entrance test
The purpose of the entrance test in the subject "General and inorganic chem-
istry" is to assess the level of mastering by persons entering the first year for bache-
lor's and (or) specialist's degree programs of the subject " General and inorganic

chemistry " in the scope of the secondary vocational education program.

2. ®opMa U IPOAOIKHTEILHOCTE NpoBeJeHUsI BCTYNHUTEIbHOI0 HCIBITAHMS
BerynurensHoe wcnbITaHEe 10 MUCIMILIHEHE «O0mas ¥ HeopraHUYECKas Xu-
MHD) IIPOBOIUTCA B hOpMe: KOMIBIOTEPHOTO TeCTHPOBAHKS 1 3a1ad.
IIpONOIDKHUTENBHOCTS BCTYIHTEIBHOTO HCIIBITAHHS 110 mucruiuiiae «OO0Imas u
HEOpraHWIecKas XUMHUs» B YOpMe KOMITBIOTEPHOTO TECTHPOBAHHS, I OCHOBHOIO
TIoTokKa cocTapAeT 2 yaca (120 MuHyT) Ge3 mepepsisa.
1Ipy [pOBENEHNM BCTYIUTENBHBIX MCIIBITAHMH ISt IOCTYIAIOMMX JIHI[ C Orpa-

HIUICHHLIMU BOSMOXHOCTSAMHY 3[0pOBbs — 3,5 gaca (210 MUHYT).

2. The form and duration of the entrance examination
The entrance examination in the subject of General and inorganic 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
Ilpu npueme Ha oGydeHue Mo mporpammam OaxamaBpuaTa W MporpaMmam Ciie-
[HaJIATETa pe3yJIbTaThl BCTYIUTEIPHOIO MCIBITAHMS [0 MUCHUIIIHHE «OB6Mmas U He-

OpraHu4YecKas XuMHUs», OlleHuBaroTCs 10 100-0aiuIbHOM mTKaTe.

Urorosas onenka 3a paboTy 1o BCTYIIUTENIEHOMY HCIBITAHHIO II0 UCIHILIMHE
«O011as ¥ HeopraHKYecKas XUMHL» OLPEeNAETCS IyTEM CYMMHUpPOBaHHs 0allIoB 3a

TECTOBBIE 3aJIAaHUS U 3aJaUH.

I[JI}I y4acTHusl B KOHKYypCe MHUHHUMAIBHEIN Oajit BCTYIIUTEIIBHOT'O HUCIBITAHUSA II0

JUCITHUITIIINHE «0611_[35[ " HEOpraHuvecKass XuMIUI» YCTaHOBIIEH 40 Gaios.

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

subject is 40 points.

4. IlepeyeHb npuHAaIIeKHOCTEMH
OK3aMeHYIOMHICS JOKEH UMETh IPH cebe PYYKY, MOKYMEHT, YIOCTOBEDSIO-

AN TAYHOCTD IIOCTYIaroIero.



OK3aMEeHYIOIMHCS UMeeT 1IPaBO UMETH IPU ceO€ CPesICTBA MUTHUEHEI (BmaxHbBIE
canderku), Gy TELIKY ¢ BOMOH M COKOM, IIOKOMA 1 JIEKAPCTBA B CIy4ae HeoOX0T -
MOCTH MX IIDUMCHEHHS B TEYEHHE CPOKA IIPOBEIEHHS BCTYIIUTEIBHOT'O UCIIBITAHMS,

OK3aMEHYIOIIUHCS uMeeT IIpaBO HCIIOJIB30BATh IIPOCTOM HeIIPOrpaMMHUPYeMBIit
KaJbKyIATOp ¢ apupmernaeckumu . TeredoroM 1 APYTHMU CPEACTBAMHU MOOHIILHOIM

CBA3HU BO BpeEMsI SK3aMeHa II0JIB30BATHCS KaTer OpPHYCCKHU 3alpemieHo.

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 wa-
ter or juice, chocolate and medicines, if necessary, during the duration of the entrance
examination.

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.

5. Conep:ikanue pasuesion BCTYNIMTEJbHOI0 HCIIBITAHMS
Yacrs I. O6mas xumus
Pazneu 1. IIpeamer u 3amaun xummu
Paznesn 2. OcHoBHbIE NOHSTHS 1 0CHOBHLE CTEXHOMeTPUYECKHE 3aKOHbI XHMHUH
Paspen 3. Crpoenue aroma. Ilepnoguyeckuii 3axon u Ilepnoguueckas cucrema
.M. Menneneesa
Pasnen 4. Xummueckas cBs3p u CTPO€eHME MOJIEKYJI
Paszen 5. Knaccwr HEOPraHU4YeCKUX COeXHHEeHH I
Pazpnen 6. OcHoBHBIe 3AKOHOMEPHOCTH MPOTEKAHMS XHMHYECKHX peakuuii
Paspen 7. PactBopsl 3JIEKTPOJIUTOB

Yacrs II. Heopranuueckas xumust



Pazpgen 1. Hemeramnl

Pazngen 2. Merajuibl

Yacre I1I. TunoBbie pacyeTHble 325249l

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 5. 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 IIITypical calculation problems

YACTD 1. OBIIIAS XUMMU L
PART I. GENERAL CHEMISTRY
Pazgea 1. llpeamer u 3apa9u XuMuu
Du3HYECKUE U XUMUIECKUE ABIEHH. MeCTO XUMUM CPElIi eCTECTBEHHEIX HAYK.
Unit 1. The subject and tasks of chemistry
Physical and chemical phenomena. The place of chemistry among the natural

sciences.

Pa3nen 2. OcHoBHBIE IOHATHS U OCHOBHBI€ CTEXHOMETPHYECKHE 3aKOHbBI XUMHH
XVAMHYECKHUH DIIEMEHT. HpI/IBHaKI/I XUMHYCCKUX DJIEMEHTOB, XUMHYECKHEC (bOp-

Myl IIpocTas Belp, CI0KHOE BEIIECTBO. AIIOTPOIIHSL.



ATOMHO-MOJIEKYIIIPHOE YdeHHe. ATOMEL MOJeKyIIbL. MonexynsipHas ¥ HeMO-

JeKyIIIpHas CTPYKTypa BellecTBa. OTHOCUTEIBHAS aTOMHAA ¥ OTHOCHTEIbHAS. MOJIE-
KyJspHas Macchl. MOJIb - 9TO eIMHHIIA M3MEPEHHS KOJINYECTBA BemmecTBa. MoIspHas
Mmacca. KomuuecTso BermecTsa.

3aKOH COXpaHEHHUs MAcCHI, ero 3HaueHHe B XUMUH. II0CTOSHCTBO cOCTaBa Beme-
CTBa. 3aKOH ABOrajIpo M MOJAPHEIH 06beM rasos. Uncao ABoragpo. OTHOCHTENbHAS
IJIOTHOCTB ra3oB. YpasHenne Menneneesa-Kianeipona.

BasneHTHOCTE U CTeneHs OKUCICHHUS.

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.
Avogadro number. Relative density of gases. The Mendeleev-Clapeyron equation.

Valence and degree of oxidation.

Pasznien 3. CTpoenune aToma. nepruogndeckuii 3aKoH U NEPHOIAYECKAS CHCTEMA
J.A. Menpaeneesa

Crpoenue aroma, cocTaB aTOMHBIX sep. PU3HIecKHit CMBICT IIOPSIKOBOTO HO-
Mepa XUMUYIECKOro >71eMeHTa. M30Tombl. SIBeHne pauoakTHBHOCTH. DIIEKTPOHHAS
CTPYKTypa aToMa. ATOMHas opOHTaib. PacnpeneneHue s1eKTpOHOB IT0 OpOHUTAISIM.
OHEePreTUYeCKUH ypoBEHb U IIOIypPOBEHE, S-, P-, d-OopOGHTaIH B aTOMe. Crtpoenne
3MEKTPOHHBIX 000JI0YEK aTOMOB Ha [IPUMEPE 3IEMEHTOB 1-r0, 2-T0, 3-T0 U 4-T0 Ie-
PUOJIOB ICPUOIMIECKON CHCTeMbI MeHzeneeBa. DIeKTpoHHEIE (GOPMYJIEI ATOMOB H

MOHOB. BaneHTHEIE SJIEKTPOHEI. OCHOBHEIE U B036Y)KI[CHHI>IG COCTOSIHMS. M30TOIEL.



Ilepuomuueckuii 3axoH JI.J. MeHzeneeBa u meproguuecKas cCUCTEMAa MIEMEHTOB

KaK BhIpa)KCHUE NIePHOTMIECKOro 3aKoHa, CBA3Db NEPHOTUICCKON CHCTEMEI CO CTPYK-
Typoi#i aroMoB. CTpyKTypa nepuoudecKkoii Tadbnuisl Menneneesa. IsMeHeHne
CBOWCTB XMMHUYECKHX DIIEMEHTOB M MX COSIUHEHHUH 10 TPyIIaM | IePHOIaM IIEPHO-
I4YecKoi cucTeMbl MeHeneesa.
Unit 3. The structure of the atom. periodic law and periodic system of D.I. Men-
deleev

The structure of the atom, the composition of atomic nuclei. The physical mean-
ing of the ordinal number of a chemical element. Isotopes. The phenomenon of radio-
activity. 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. Electronic formulas of atoms and ions. Valence elec-
trons. Basic and excited states. Isotopes.

The periodic law of D.I. Mendeleev and the periodic system of elements as an
expression of the periodic law. The connection of the periodic system with the struc-
ture 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.

Pasznen 4. Xumuueckasi cBSI3b H CTPOEHHE MOJIEKYJT

IIprpoa ¥ THIIEI XUMHYIECKHX CBA3el: KOBaJICHTHBIE (IIOJISIPHEIE U HEOJISP-
HBIE), HOHHEIE, BOJHbIE, METAIUIMIECKUe. ArperaTHble COCTOSIHUS BEIECTB, aMOPd-
HBIC ¥ KPUCTAIUIMYECKHE BEIEeCTBA. TUIIBI KPUCTAIIMIECKIX PEIIETOK.

KosanenTtHas cBs3b, MeXaHA3MBI 00pa3oBaHus. I uOpuu3anus opouTanel B Mo-
nekyie (-sp; -sp2; -sp3). IlonspHble W HEMONSIPHBIE KOBAJIEHTHEIE CBSI3H.

ITonsATHE 3IIEKTPOOTPULIATENHFHOCTH. BaleHTHOCTE ¥ CTENEeHE OKUCIIEHH.

Honnas CBsI3b KaK IIPEAENbHBIN CiTydaii IONIPHOM KOBaJIEHTHOM CBS3H.

CoenuHeHNE METAIIJIOB.



Bopopoansie cBs3m.
Unit 4. Chemical bonding and structure of molecules

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

Covalent bond, mechanisms of formation. Hybridization of orbitals in the mole-
cule (-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.

Paspes 5. Knacepl Heopranuueckux coeHeHHMI

Oxcunpl, X Knaccupukanys. OCHOBHBIE, aM(bOTEPHEIE M KACIOTHEIE OKCHIIBL.
XUMHYECKUE CBOUCTBA OKCHIOB, CIIOCOOLI OTYYEeHHSI.

I'mnpoxcuiel MeTasnoB, ux kiaccudukanus. [1lenoun, ux norydenue, cBoiicTBa
1 mpuMmeHenne. CriocoOkI MOy4YeHus aM(pOTEPHBIX MMIPOKCHIOB M HX XUMUIECKHE
CBOMCTBA.

Kucnotsl, ux knaccuduxanus 1 HomeHk1aTypa. ObImue crnoco6hl oMy YeH:S |
XUMHYECKHE CBOMCTBA. Peakuus HedTpaIu3alium.

Coumr, ux cocras, KiIaccubUKanus, HOMeHKIaTypa. CpelHue, KHCIbe H OCHOB-
Hble oy, CII0COObI IOy YeH!s, XUMHIECKUE CBOMCTBA U IpUMeHeH e, I uaponus
coneli. Kpucramoruaparesr.

B3auMocBs3p MEXTy pasIUIHBIME KJIACCAMHU HEOPraHMYECKUX COCIUHEHHI.
Unit S. Classes of inorganic compounds

Oxides, their classification. Basic, amphoteric and acidic oxides. Chemical prop-

erties of oxides, methods of production.



Metal hydroxides, their classification. Alkalis, their preparation, properties and
application. 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.

Pasgen 6. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PeaKIuii

Knaccuuxanys XMMAUECKUX PEaKIUil: peakiliy COeNUHEHH S, PA3IIOKEHH, 3a-
MeIIeH s ¥ 0OMEHa; 3K30- U 3HAOTEPMHUUECKUE PEAKIIUH, OKACIATEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH. 3aKOHOMEPHOCTH XUMUYECKUX PEeaKIni.

Tenmoroii spdext xumudeckoit peakuuu. TepMOXUMUYECKHE ypaBHeH:s. Pac-
YETHl OCHOBAHBI HAa TEPMOXUMHUYECKUX YPABHEHHUSX.

IIpezcraBieHye 0 CKOPOCTH XMMUUECKUX PEaKIHi. 3aBHCHMOCTh CKOPOCTH OT
IIPUAPOBI ¥ KOHIIEHTPAIIUH PEearnpyIOUX BEIECTB, TEMIIEPATyPhl. 3aKOH B3aHMO-
nercTus Macce. KaTtanus u kaTamu3aTopsl.

O6paTrMOCTh XUMHYECKHX peakimil. XUMHIECKOEe pABHOBECHE U YCIIOBHS, KO-
TOPBIE BIMSIOT HA H3MEHEHHE XUMUAYecKoro paBHoBecHs. [Ipuamumn Jle ITlaTemnse.

OKHUCIHUTENEHO-BOCCTAHOBUTEIIBHBIE IIPOIIECCHl. METOIBI 3IEKTPOHHOIO OagaH-
ca. Haubonee BayxHbIE OKUCIUTENN U BOCCTAHOBUTEIIH.

DIIEKTPOJIM3 PaCTBOPOB U pacIIaBoB. IIporieccrl, MpOUCXOAIITe Ha KaToe |
Ha aHOJIE BO BpeMs JIEKTPOJIH3a.

Unit 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 reactions.
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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.

Pasgen 7. PacTBoOpbI 3J1IeKTPOJIHTOB

OJEKTPONIUTEI K HE3NEKTPOIIUThL. DIEKTPOIUTHIECKAs! muccormans. CHIbHbIE
¥ cr1alble JMeKTPoNHuTEL. CTeNeHs quccouanii. XUMUYecKHe CBOMCTBA KHCIOT, OC-
HOBaHHH ¥ COJIEH B CBETE TEOPUH DIICKTPOIUTHUECKON THUCCOIHAIIHH.

Peakiiu HOHHOro 0OMeHa U yCIIOBHS UX HEOOpaTUMOCTH. KHCIOTHO-0CHOBHOE
B3aMMOJICHCTBHUE B pacTBOpax. AMdoTepHOCTS. Bogopoausiil mokasatens (pH cpe-
nb1). KucinoTHO-0CHOBHEIE [TOKA3aTENH.

I'mnpoins Heopranuyeckux coenuHeHu. akTopsl BOAHOMN CPEeIB: KUCIas,
HEHTpasbHas, enoYHas. OHHO-MONEKyIIIpHbIE yPaBHEHUS PeaKIuii THAPOIH3a CO-
JIEH.

Pemienst. PacTBOPEMOCTE BeIecTB. 3aBHCHMOCTE PACTBOPUMOCTH OT X Ipu-
POZBL, TeMIIEPaTyphl ¥ AaBieHus. CocoOb! BEIpayKeHHUs KOHIIGHTPAIMH PACTBOPOB K
COACpXKaHMsT KOMIIOHEHTOB B CMECH: MacCoBast M0l (IPOIeHTHAS KOHIIEHTPAIUS),
MOJISIpHAsL.

Unit 7. Electrolyte solutions
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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.

Ton exchange reactions and conditions of their irreversibility. Acid-base interac-
tion 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,
temperature and pressure. Methods of expressing the concentration of solutions and
the content of components in the mixture: mass fraction (percentage concentration),
molar.

YACTD II. HEOPTAHUYECKASI XUMMS
PART II. INORGANIC CHEMISTRY
Pazgen 1. HemeTanner
Unit 1 NONMETALS

1.1. Bomopon, ero ¢usmueckue u XUMUYecKre cBoicTBa. Ilomyuenne Bogoposa
B J1aD0PaTOPHBIX yCIOBUIX U B TEXHUKE, €r0 IPUMEHEHHE.

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

1.2. I'ayorensl, ¥x 00mas XapakTepHCTUKA. ["aJloreHHbIe COeUHEHHS B IPUPO-
Ie, uX IpuMeHeHue. XIop, ero Gusnveckre U XUMUAYECKue CBoicTBa. IIpuMeHeHue
XJ10pa. XJIOPUCTEIA BOJOPOJ, €ro MoTydeHue, cBoiicTsa. CosgHas KUCIOTa U ee COJIH.
KagectBerHas peakims Ha XJIopun-uoH. Kuciopoacomepxariye coeMHEHHs XI0pa.

1.2. Halogens, their general characteristics. Halogen compounds in nature, their
application. Chlorine, its physical and chemical properties. The use of chlorine. Hy-
drogen chloride, its production, properties. Hydrochloric (hydrochloric) acid and its

salts. Qualitative reaction to the chloride ion. Oxygen-containing chlorine compounds.

12



1.3. OOrmmast XapaKTepHCTHKA 3I€MEHTOB OCHOBHOW MOArpymmbl VI Ipymimsl me-
puommdeckon cucreMbl Mengeneesa. Kucimopon, ero Qusmueckiue W XHUMHUYECKUE
coiicTa. [lomydyenne KuciIopona B 1aOOpaTOPUU W B IPOMEBINIIEHHOCTH. Ponb Kuc-
JIOpOJia B IIPHAPOJIE U €ro MPUMEHEHNE 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 oxy-
gen in the laboratory and in industry. The role of oxygen in nature and its application
in technology.

1.4. Boya. DnekTpoHHas U IPOCTPAHCTBEHHAS CTPYKTYpa MOIEKYIBI BOIbL. Pu-
3UYECKHE U XUMUUIECKHE CBOMCTBA BOJLI.

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

1.5. Cepa, ee Qusnyeckue 1 XUMUIecKre cBokcTBa. CepoBOMOPO. U CyIb(HIEL.
Oxcuppl ceppl. CepHas KHCIIOTa, €e CBOMCTBA M XUMHYECKHE OCHOBBI KOHTAKTHOTO
npousBoncTBa. Comu cepHOM KHCIOTEL. KadecTBeHHAas peakius Ha CyJb(paT-HOH.
Cynpdatsl B IpUPOLE, IPOMBIIIIEHHOCTH ¥ IOBCENHEBHON 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, indus-
try and everyday life.

1.6. O0mias xapakTepUCTHKa 3IEMEHTOB OCHOBHOM HOATPYIIIEl V IPYIIIE! HEPH-
OJIMIECKON CHCTEMBI. A30T, ero (pu3nMueckue U XUMUYECKHE CBOMCTBA. AMMHUAK, €ro
IIPOMBIIIJIEHHBIA CUHTE3, (PU3WYECKUE U XUMUYECKHe CBOMCTBA. XUMUUECKHAE OCHOBBI
IIPOMBIIIJICHHOI'O CHHTe3a aMmMuaka. Conyd aMMOHUS. A30THAS KUCIOTa. XUMHUECKUE
CBOMCTBA a30THOM KUCIOTEL. CONM a30THON KUCIOTEL. A30THBIE yI0OpEHHS.

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 synthesis, physical and chemical properties. Chemical bases of industrial

13



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

1.7. ®ocdop, ero amioTponHsle GOpMEI, GUIUUECKAE U XMUMHUECKHE CBOWCTBA.
Oxcun dochopa (V), pocdopras kucinora u ee conu. @ochopHbIe yI0OPEHHUS.

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

1.8. Obmras xapakTepuCTHKa SIEMEHTOB OCHOBHON MoArpymms! IV rpyImms! Ie-
PUOIMYIECKON CUCTEMBL. YTITIEPOH, €r0 alUIOTPOIHbIE (GOpMEL XHMHUYECKUE CBOHCTBA
yraepona. Oxeuppl yriepona (II) u (IV), ux xuMmudeckre cBoiicTBa. YTOIbHAS KHCIIO-
Ta U €e CONH, UX cBoicTBa. IlpeBpamenns kapOoHATOB u ruapokapboHaToB. Kade-
CTBEHHAs peaklus Ha KapOOHAT-HOH.

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. Car-
bon oxides (II) and (IV), their chemical properties. Carbonic acid and its salts, their
properties. Transformations of carbonates and hydrocarbonates. Qualitative reaction
to the carbonate ion.

1.9. Kpemuuii, ero pusuaeckue u XMMHIeckue cBoitcrsa. Okcun kpemuns (IV) u
KpeMHUeBas kucinora. CoeTMHEHN KPEMHUS B IPUPOJIE, UX IIPUMEHEHUE B TEXHUKE.

1.9. Silicon, its physical and chemical properties. Silicon (IV) oxide and silicic

acid. Silicon compounds in nature, their use in engineering.

Paznen 2. METAJIJIBI
Unit 2. METALS

2.1. Merasutbl, ¥X MOIOXEHKE B IIEPHOINIECKOi crcreme Meneneena, Gusnde-
CKU€ M XHMHYECKHE CBOMCTBA. MeTayulbl M CIUIaBBl B TeXHHKE. OCHOBHBIE METOBI
NOTy9EHHS. METaIOB. OJIEKTPOXUMUYECKHE METOMbI IIOJIYYEHMs METaJUIOB. DIeK-
TPOXMMHYECKHUE PSIbI HAPSDKEHUH MeTaioB. IIoHATHE KOPPO3UH Ha IIPUMEpE pPrKa-

BEIOIIIETO XKeJle3a. 3HAaUeHHE METAJLIOB B HaIlUOHAIILHOU SKOHOMHUKE.
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2.1. Metals, their position in the periodic table, physical and chemical properties.
Metals and alloys in engineering., The main methods of obtaining metals. Electro-
chemical 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. lenounble METAUIB], UX XapPaKTEPUCTUKHA B 3aBHCUMOCTH OT TOJIOKEHHMS B
IEPHOIUIECKOH cucTeMe Menneneesa U cTpoeHHs aToMoB. COelUHEHHS HATPUSI U
KaJlusi B TIPUPOJIE, MX IpuMeHeHune. Kanuitabie yno6penus.

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 ap-
plication. Potash fertilizers.

2.3. OOwiasi XapakTepUCTUKA 31eMEHTOB OCHOBHOM moArpymmsl 11 rpymms! nepu-
OJTM4YeCKOM cucrteMsl MenneneeBa. Kanpiuii, ero coequaeHus B npupoge. JKecTkocThb
BOJIBI U CIIOCOOBI €€ yCTpaHEeHH .

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
eliminate it.

2.4. AmroMuHUM, XapaKTEPUCTHKH SJIEMEHTA M €r0 COSTUHEHUH B 3aBUCHMOCTH
OT IOJIOXEHHUS B IIEPUOIMYECKON CHCTEME U CTPOeHHs aTroMa. AM(OTEpHOCTh OKCHIA
¥ TU/IPOKCHIA aFoMUHUsL. COeMHEHMs aJllOMUHUS B IIPUPOJIE, MX POJIb B TEXHOJO-
TUH.

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 alumi-
num oxide and hydroxide. Aluminum compounds in nature, its role in technology.

2.5. Merasuibl BTOPHYHBIX TIOATPYII (XPOM, JKele30, Melip). PU3HIecKue U Xu-
MHYECKHe CBOWCTBA. JKere30, ero OKCUIBl M THAPOKCHIEI, 3aBUCHAMOCTh WX CBOMCTB
OT CTENIEHH OKMCIICHUS Kene3a. XUMUYECKHE PEaKIHY, Ha KOTOPLIX OCHOBAHO IIPO-

H3BOJCTBO 9yryHa M CTaJIH. Ponb jxenesa 1 ero CruiaBos B MallTnHOCTPOCHHH.
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2.5. Metals of secondary subgroups (chromium, iron, copper). Physical and
chemical properties. Iron, its oxides and hydroxides, the dependence of their proper-
ties 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, Mapramell, CBOHCTBa UX COEOUHEHHUI C Pa3IUYHON CTENEeHBI0 OKHUC-
JCHUS

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

2.7. Kparkoe onmcaHue CBORCTB Me/H, IIUHKA, cepebpa U UX CoeqUHEHUI

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

pounds

6. OcHoBHA% U AONOIHUTEIbLHAS JIHTEpaTypa.

1.«O0mas 1 HeoprauuYecKass XUMUS: y4ueonuk», Tatbsna JIuTBuHOBa, Auna TeMm-
30K0Ba, AcuaT TxakymusoBsa, 2021

2.«Heopranuveckas xumus. IlpakTakym. YueGHoe nocoduey», Aunpeii Illeens-
KOB, 2021

3.«Oprannyeckas xumus Mapua. Peaxuuu, MeXaHU3MbI, CTPOeHHue. YTay0/én-

HbIi KypC /15 YHUBEPCHTETOB ¥ XHUMHYECKHX BYy30B. B 4 Tomax. Tom 1», Maiix
Cmut,2022

4.«Xumus. EcrecTBeHHO-HAYYHBIH TPOPUIB», IO penakmuei ["abpuensan O. C.,
4-e u3p1., crep., 2025 rox BEITyCKaA.

S.«Xumus. llpakTukym», ['a6puensa O. C., Octpoymos U. I'., Cranxos C. A., Jlo-
podeesa H. M., 4-e uzn., crep., 2025 rogx BBIITyCKa.

6.«Xummus. TecTsl, 3a/1a4u M yIIpasKHEHHUS, I'abpuensa O. C., JIsicoBaI'. T, 5-¢
u37., crep., 2025 rox BeITyCKa.

7.«Xumus. Texnonoruveckuii npopuian», I abpuensn O. C., Octpoymos 1. T., 5-¢
u3n., crep., 2025 roj BRIy CKA.
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8.«Xumus. Texnonornyeckuii mpodu.p. JJIeKTpoHHasA paGodas TeTpaab», ['as-
puendn O. C., Octpoymos 1. T'. ¥ np., 2025 rop Beirycka.
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1. "General and Inorganic Chemistry: Textbook", by Tatiana Litvinova, Aida Temzo-
kova, and Asiyat Tkakhushinova, 2021
2. "Inorganic Chemistry. Workshop. Textbook", by Andrey Shevelkov, 2021
3. "March's Organic Chemistry. Reactions, Mechanisms, and Structures. Advanced
Course for Universities and Chemical Colleges. In 4 Volumes. Volume 1", by Mi-
chael Smith, 2022
4. "Chemistry. Natural Science Profile", edited by O. S. Gabrielyan, 4th edition, 2025.
5. "Chemistry. Practical Work", Gabrielyan O. S., Ostroumov I. G., Sladkov 8. A.,
Dorofeeva N. M., 4th edition, 2025.
6. "Chemistry. Tests, Tasks, and Exercises", Gabrielyan O. S., Lysova G. G., 5th ed.,
Ster., 2025.
7."Chemistry. Technological Profile", Gabrielyan O. S., Ostroumov I. G., 5th ed.,
Ster., 2025.
8."Chemistry. Technological Profile. Electronic Workbook, by Gabrielyan O. S., Os-
troumov I. G., and others, 2025.
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