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1. Heab BCTYNHTEABHOr0 HCNBITAHUS

Ienbio BeTynuTensHoOro HenkbiTanus no gucuumIHEe «OGmas 1 HEOpraHu4eckas Xu-
MHsD» SBIIACTCA OLCHKA YPOBHS OCBOSHHS JTHLAMH, NIOCTYIAIOLMME Ha IIepBbIii Kypc s oby-
HCHHA N0 mporpamMmaM OakalaBpuaTa M (MIH) NPOrpaMMaM CHELMATHTETa, AHCLHILTHHEL
«OObmas ¥ HeOpraHWYecKas XHUMHA» B 00beMe IIPOTpaMMBI CPeIHEro MPO(heCCHOHAIBHOTO 00-
pasoBaHHs (cpenHero obpa3oBanHs).

1. The purpose of the entrance test

The purpose of the entrance test in the discipline "General and inorganic chemistry" is
to assess the level of mastering by persons entering the first year for bachelor's and (or) spe-
cialist's degree programs of the discipline " General and inorganic chemistry " in the scope of

the secondary vocational education (secondary education) program.

2. ®opma H NPOAOIKHTENLHOCTE IPOBEACHHS
BCTYNHTE/IbHOT0 HCNBITAHUS
BerynurenbHoe MCnbITaHMe MO AMCLMILTHHE «Obuwas H HeopraHuyeckas XMMHS» I[IPOBO-
JMTCA B (hOpMe: KOMIBIOTEPHOTO TECTHPOBAHHS (B TOM YHCIIE TTHChMEHHBIH IK3aMeH ).
[IponomKHTENBHOCTD BCTYIHTENBHOIO HCIBITAHHSA B (opMe KOMIBIOTEPHOrO TeCTH-
POBaHus V11 OCHOBHOTO 110TOKa cocTaBiseT 2 yaca (120 MuHyT) Ge3 mepepsiBa.
IIpu mpoBeieHHH BCTYMUTEIBHbIX HCIIBITAHHI IS MOCTYNAKOIIMX JIUIL C OTPAHUYEHHBI-
MH BO3MOKHOCTAMH 310p0OBbsl — 3,5 qaca (210 MHHYT).
2. The form and duration of the entrance examination
The entrance examination in the discipline of General and inorganic chemistry is con-
ducted 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 oueHuBaHus



IIpu npueme na obyyenue mo MpOrpaMMam BBICIIEro 00pa3oBaHMs Pe3yJIbTaThl KAk o~
T'0 BCTYTTHTETBHOTO UCTIBITAHHS!, B TOM YHC/IE JOMOJHHTENLHOIO BCTYIHTE/ILHOTO HCIILITAHHS

TBOPYECKOH H (M/IH) NpodecCHOHATBHOI HAlpaB/ICHHOCTH, OLIEHUBaKOTCA 110 100-6a1bHOM

LIKane.

Hrorosas ouenka 3a paGory mo BCTYIUTE/ILHOMY MCIIBITAHHIO B LIEJIOM ONpeAelseTcs

HyTéM CYMMHpPOBaHHus Oa/U10B 3a TECTOBLIC 3a1aHUA.

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. Ilepedenn npunamIeRHOCTEH

OK3aMeHYIOLHICS TOJKEH HMeTh npH cebe pydKy, JOKYMEHT, YIOCTOBEPSIOMM it
JIMYHOCTH MTOCTYTIAKOIIETO.

OK3aMeHYIOUIHIICH HMeeT TIpaBo UMETh TpH cebe CpeacTBa rUrHeHs! (BiakKHBIE call-
derxn), GyTeIIKy ¢ BomOH MM COKOM, IIOKOIaJ H JIEKapCcTBa B CiIyyae HEOOXOIMMOCTH WX
TNIPUMEHCHH B Te9€HHE CPOKA IIPOBEICHHUS BCTYIHTENBHOTO HCIIBITAHMSL.

OK3aMEeHYIONIHIICA HMEET NPAaBO MCIOMB30BATE IPOCTOH HENPOrpaMMHpPYEMBIi Kajlb-
KyJTATOP C apH(PMETHYECKUMU TelCTBHAMMU (xumug, obimas Heopranmyeckas xumusi). Tenedo-
HOM 1 IpyrHMH CpEZCTBaMH MOGHJIBHOMN CBSI3M BO BpeMsi K3aMeHa TN0JIb30BATECS KaTeroOpH-
4ECKH 3alPeIIeHO.

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.

IMPOIrPAMMA YYEBHOM ANCHHILIMHBI "OBILIAS U HEOPTAHHYECKAS
XUMHUsA"
THE PROGRAM OF THE DISCIPLINE GENERAL AND INORGANIC CHEM-
ISTRY

YACTHS L. OBLLIASI XUMUS
PART L. GENERAL CHEMISTRY

1. IPEJIMET U 3AJIAYM XUMUWH.
Du3HYeCKHe U XHMHYeCKHe SBeHHs. MecTo Xuvun CpeIH eCTECTBEHHBIX HAYK.
1. The SUBJECT AND TASKS OF CHEMISTRY.
Physical and chemical phenomena. The place of chemistry among the natural sciences.

2. OCHOBHBIE ITOHSITHUS H OCHOBHBIE CTEXHOMETPUYECKHE 3A-
KOHbI XUMHMU:

Xumuueckuit anemenT. ITpusHakH XUMHYECKHX 3/IEMEHTOB, XHMHYECKHE (hOPMYJIBL.
IIpocTas Bems, croXkHOE BelecTRo. AnoTponus.

ATOMHO-MOJIEKYNISIPHOE yieHHe. ATOMEL Monekyner. Monexkynspuas u HEMOJICKYJIsIp-
Hast CTpyKTypa BemecTBa. OTHOCHTeNIbHAS aTOMHAs H OTHOCHTe IbHAS MOJICKY.JISipHast Macchl.
Moib - 3T0 eIHHNIA H3MEPEHNS KOTHYeCTBa BeulecTsa. MonsapHas macca. Konnvectso e-
hiecTsa.

3aKOH COXPaHEHHS MACCHI, €TI0 3HAYEHHE B XHMHH. [TocTosHCTBO cocTaBa BemecTRa.
3aKoH ABOraJpo H MOISAPHBI 06HEM Ia30B. Yucno ABo-I'anpo. OTHOCHTENbHAS IOTHOCTE
rasoB. YpaBHeHHE Menneneesa-Knaneiipona.

BanentHocTh M cTenens okucieHHS.

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. IEPHO/IMYECKHII 3AKOH H INTEPUOIUMYECKASI
CHCTEMA J.U. MEH/IEJIEEBA

Crpoenue atoma, cocTas aTOMHBIX afep. PU3HYECKUH CMBIC] TOPSAKOBOro HOMepa
XHMHHECKOro snemenTa. M3oronsl. SIBnenue panmoakTHBHOCTH, DIeKTPOHHAsA CTPYKTypa
aroma. ATOMHas opOuTtais. Pacnpenenenue 3JICKTPOHOB 110 OpOUTaIAM. DHEPreTHIeCKHil
YPOBEHB H IIONYPOBEHS, S-, p-, d-opbutamu B atome. CrpoeHue IEKTPOHHLIX 000/109€eK aTo-
MOB Ha IpHMEpE 3JIEMEHTOB 1-10, 2-10, 3-r0 1 4-ro nepuo0B NEPHOAHYECKOH CHCTEMBI
MeHzeneeBa. DnekTpoHHbIE GopMyITBl aTOMOB M HOHOB. BaseHTHbIe 31eKTpOoHbI. OCHOBHBIE
H BO30Y)K/IeHHbIEe COCTOSHUS. M30TOMEL

[epuomyeckuit 3akon /.M. Menneneesa u [ICPHOIMYECKas CHCTEMA 3JIEMEHTOB KaK
BRIDLKCHHE NICPHOAMYECKOrO 3aKoHa. CBS3b IIEPHOIHYECKON CHCTEMEI O CTPYKTYpOii aro-
MoB. CTpyKTypa nepuonudeckoii Tabnuupt Menneneesa. Uimenene CBOMCTB XUMHYECKHX
/IEMEHTOB H HX COCMHCHHIA 110 TPYNNaM H NePHOAAM IIePHOIHYCCKON CHCTEME] Mennenee-
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. [sotopes.

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. XHMHUYECKASI CBSI3b M CTPOEHUE MOJIEKY.L

Ilprpoza u THIIEI XUMHYECKHX CBs3eil: KOBATEHTHbIE (IONSIpHbIC U HEMOMSAPHBIE), HOH-
HBIC, BOJIHbIC, METAJUTHYECKHE. ArperaTHble COCTOSHMUS BEIECT, amMop(dHbIe H KpHCTA/LTHYe-
CKHE BELIECTBA. THIBI KPHCTAIMYECKUX PelIeTOK.

KoBanenTHas cBs3b, Mexanusmb 06pazosanus. I HOpuaM3ala opOuTalel B MoJleKyIie
(-sp; -sp2; -sp3). TTossipHble 1 HEMONAPHBIE KOBANECHTHEIE CBS3H,

TousTne anexTpoorpunarensiocty. BatenTHOCTS 1 CTEICHb OKMCIIEHMU.

Wonnas cBA3b Kak npe/enbHbIii CJIyyaii IIOJISPHON KOBAJIGHTHOM CBA3H.

Coenunenune MeTanos.

Bonoponssie casu.

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.

lonic bond as a limiting case of polar covalent bond.

Metal connection.

Hydrogen bonds. 5

5. KJIACChl HEOPTAHUYECKUX COEJJIMHEHHUH

Oxcupl, ux kiaccubukammst, OcHOBHBIE, aM(pOTEpPHbIE H KMCIIOTHBIE OKCHIBL. XHMHYe-
CKHe CBOMCTBA OKCHIOB, CIIOCOOKI MOTY4YEHHS.

'uAPOKCHIB METALI0B, UX Knaccudukamud. [lleroun, ux nomyueHue, CBOHCTBA H NPU-
Mmenenue. CriocoBs! momydenust aMbOTEPHBIX M'HAPOKCHIOB H HX XMMHUYECKHE CBOMCTBA.

KucnoTsl, ux kiaccuduKamms 1 HOMeHKIaTypa. Obume criocoOs! moIy4eHHs i XHMH-
YyecKue cBOMcTBa. Peakius HeHTpalH3aluy.

Conu, ux coctas, Kiaccuduxauus, HoMeHKnarypa. Cpeisue, KUCIIbIe ¥ OCHOBHBIE COJIH.
CriocoGBI Oy ueH s, XMMHYECKHe CBoifcTBa H mpuMeHenue. ['uaponus coneii. Kpucraino-
rUIparsl.

B3auMOCBS3b MEXKIY Pa3/iHuHBIME KJIaCCaAMH HEOPraHHYeCKHX COeMHEHHUH.

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 XMMHUYECKHAX PEAKIIMIA

Kiaccupukanus XMMHYECKUX PeaKluil: peakiil COeJMHeH s, Pa3/IOKeHHs, 3aMmelie-
HHA H 00MEHa; 3K30- ¥ 3HJI0TepPMHYECKHEe pPeaKIHH, OKHCIUTEIbHO-BOCCTAHOBHTEIBHEIE pe-
aKUMH. 3aKOHOMEPHOCTH XUMHUYECKHX pPEaKlUH.

TennoBoit ahdexT xumuyueckoi peakuuu. TepMoxuMuyeckue ypaBHeHHs. PacueTsl oc-
HOBaHbEI HAa TEPMOXHMHUYECKHX YPABHEHUSIX.

IIpejcraBiieHHe O CKOPOCTH XHMUYECKHX peakiuii. 3aBHCHMOCTh CKOPOCTH OT IPHPO/IBI
¥ KOHIIEHTPALMK pearupyroluX BeIecTB, TeMIEPaTyphl. 3aK0H B3auMoaeHcTBuA Mace. Ka-
TaJIM3 ¥ KaTali3aTOphbl.

OG6paTHMOCTb XHMHYECKHX peaklnil. XMMHYecKoe paBHOBECHE U YCIIOBHSA, KOTOPbIE
BIIMAIOT Ha H3MeHeHHe XuMudeckoro papHoBecHs. [Ipuauun Jle Ilarense.

OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE MpoLiecchl. MeTo/1bl 3n1eKTpoHHOro Hanaxca.
Haubonee BaxxHbIe OKHCIIUTENIN H BOCCTAHOBHTEIIH.

D1eKTpOIN3 pacTBOPOB M pacniasos. [Ipoueccel, npoucxoasiue Ha KaTo/le 4 Ha aHoJIe
BO BpeMsi 2JIEKTPOITH3a.

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

DJIEKTPOJIUTEI H HENEKTPOJIMTHL. DIEKTPOIHTHYECKaA qucconarus. CHIbHEBIE | ¢lia-
Oble 3/1eKTpoaHuThl. CTeneHs aucconnanui. XMMHYECKHE CBOMCTBA KHCIIOT, OCHOBAHMIL H CO-
JIel B CBETE TEOPUH YIEKTPOIHTHYECKOM AMCCOLHALIHH.

Peaxiu nonHOro o6MeHa | ycloBHs HX HeoOpaTHMOcTH. KHCI0THO-0CHOBHOE B3au-
MojIeficTBHe B pacTBopax. AMdoreprocTs. Bonoponnsrii nokasarens (pH cpenst). Kucior-
HO-OCHOBHBIE [10Ka3aTeJIH.

I'uaponu3 HeopranuyecKuX coeluHeHUH. DaKTOPE! BOAHOMN Cpeibl: KHucaas, HeHTpais-
Has, wenoyHas. MoHHO-MOleKy1sipHble ypaBHEHUs peakUMil THAPOIH3a Colei.

Pemenusi. PacTBopuMOCTE BelecTs. 3aBHCHMOCTD PACTBOPMMOCTH OT HX IIPHPOJIBI,
TEMIIEpPaTyphbl U AaBleHHA. Criocobbl BRIpa/KeHHA KOHLUEHTPAIMHA PACTBOPOB H COAEPKAHHA
KOMITIOHEHTOB B CMECH: MaccoBas 10 (IPOLEHTHAs KOHIIEHTpal|sl ), MOSpHas.

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. HEOPTAHUYECKASI XUMUS
PART II. INORGANIC CHEMISTRY

1. HEMETAJLJIBI
1. NONMETALS



1.1. Boznopon, ero ¢usuyeckue u xumudeckue cpoiictea. [lomyuenne Bogopoaa B nado-
PaTOPHEBIX YCIOBUAX H B TEXHHUKE, €I0 IPUMEHEHHE.

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

1.2. I'aorens, ux obmas XapakTepucThka. [‘aTOreHHEIe COeJHHEHHs B NMPHUPOIE, HX
npHMeHeHHe. XJ10p, ero (pu3nyeckue H XMMHUUYecKue cBoicTra. [IpuMeHeHne xiopa. XJIopu-
CThI BOZIOPOJA, €r0 MojTyYyeHue, ceoiicrsa. ConsHas KucnoTa u ee conu. Kauectsennas peak-
LM Ha XJopua-HoH. KHenopoacoaepikanie coeIHHEHHs XI10pa.

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 XxapakTepHCTHKA 3JIEMEHTOB OCHOBHOM moArpymnmns! VI rpynnsl nepuoauye-
ckoii crcTeMbl Meneneesa. Kucnopon, ero ¢pusndeckde H Xumuueckue cBoicrsa. ITomyue-
HHE KHCIIOpoja B 1ab0paToOpHH H B IMPOMBIIUIEHHOCTH. POb KHCIOpOIA B IPUPOJIE U €ro
NpUMEHEHHE 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. Bona. DnekTpoHHasi ¥ IPOCTPAHCTBEHHAs CTPYKTYPa MOJIEKYIBI BOjbl. DU3HYECKUE
H XHMHYECKHE CBOHCTBA BO/1bI.

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

1.5. Cepa, ee dusnueckne u XuMHIeckne cBoiicTBa. CepoBonopoa U cyabdumbl. OKCH-
Jbl cepbl. CepHast KHCIIOTA, €¢ CBOHCTBA H XHMHYECKHE OCHOBBI KOHTAKTHOTO TIPOH3BOJICTBA.
Comn cepHoii kucnotsl. KauecTsennas peakums Ha cyibdar-uoH. Cynbgarsl B IpHpOTE,
MPOMBINUICEHHOCTH U [10BCEAHEBHOMN KHU3HU.

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 3J1eMEHTOB OCHOBHOIA NOArpynmnsl V Ipynnel NepHOIHYEe-
CKOH CHCTEMBI. A30T, ero Gu3nYecKue  XMMHIECKHE CBOHCTBA. AMMHAK, €r0 MPOMBIIILIEH-
HBIH CHHTE3, (U3MYECKHE W XMMHYECKHE CBONCTBA. XHMHMYECKHE OCHOBBI IIPOMBILLIEHHOTO
cuHTe3a amMmuaka. Comu aMMOHHMS. A30THas KMCI0Ta. XMMHYECKHE CBONCTBA a30THOM Kuc-
710ThI. Cosv a30THOM KHMCIIOTEI. A30THbIE y00pEeHHs.

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. ®ocop, ero amnorponssie GopMbl, GU3HYECKHUE U XHMHYECKHE CBOMicTBa. OKCHI
docdopa (V), pocdopras kuciora u ee conn. PochopHbie yA0OpeHH:s.

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

1.8. Obiwas xapakTepHCTHKA 3JIeMEHTOB OCHOBHOM moArpynnst IV rpynme! nepuomnde-
CKOH CHCTeMBI. YTJ1€pOJ, €ro aIoTponHble (popMbl. XUMHYECKHE CBOHCTBA yraepoaa. Ok-
cunsl yriaepona (II) u (IV), ux xumudeckde cBoicTBa. YTojbHas KHCIOTA M €€ COMH, HX
ceoiictsa. [IpeBpamienus kapGonatoB M rHApokapOonaToB. KauecTBeHHas peakuus Ha Kap-
OoHAT-HOH.

1.8. 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. Kpemuuii, ero pusudeckue H Xumuueckue cBoiicta. Okena kpemuus (IV) u KpeMm-
HueBas Kucnora. CoelMHEHHS KPEMHHUS B IPHPOJE, HX NPUMEHEHHE 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. METAJUIBI
2. METALS

2.1. Merannel, WX MOJNOKEHHE B NEPHOTHYECKOH cucteme MeHneneesa, husndeckne H
XHMHYECKHEe CBOHCTBA. MeTanibl U crulaBel B TexHuke. OCHOBHBIC METO/BI MOTYYEHHS Me-
Ta/UIOB. DJIEKTPOXHMHYECKHE METOMbI MOMYUYEHHS METALIOB. DJIEKTPOXHMHYECKHE PSiibl
HanpsoKeHHH MeTa/uios. [ToHATHe KOppO3HMHM Ha IMpPHMEpPE PiKaBelOIIero Keljesa. 3HaYeHHe
METaUIOB B HALIHOHATBHOM 3KOHOMMKE.

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. [lleno4HBIe META/LIEL, UX XaPAKTEPHCTHKH B 3aBHCHMOCTH OT TIOJIOJKEHHS B nepuo-
fdeckol cucreMe MeHjieneeBa u ctpoenus aToMoB. CoelMHeHNA HATPHA U KATHs B MPUPO-
ae, uX npumenenue. Kanuiinele yioopenus.

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. O0mas XapakTepUCTHKA 3IeMEHTOB OCHOBHOM moarpynnbl 1l rpynibl nepHoxute-
cKoii cuctemsl Meneneesa. Kanbuuii, ero coequHeHus B npupoje. JKecTkocTs BOIBI H CIO-
coObl ee yCTpaHEeHHS.

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. ANIOMMHUNA, XapakTEpUCTHKH 3JIEMEHTA U ero COeJIWHEHHUH B 3aBHCHMOCTH OT IIO-
JIOXKEHHUS B MIEpHOJUYECKOH CHCTeMe M CTpOcHHMS aroMa. AM(MOTEpHOCTh OKCHIA M IMIPOK-
cuja amomunus. CoelHHEHUS ATIOMUHUS B IPHPOJE, UX 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. MeTtauibl BTOPHYHBIX NOAPYI (XpoM, Kene30, mejib). Dusnueckue U XUMHUYECKHe
cBoiicTBa. JKene3o, ero OKCHABI U THAPOKCHIbI, 3aBUCHMOCTh HX CBOHCTB OT CTENCHH OKHC-
JeHMA Kene3a. XMMHYECKHE Peakliiy, Ha KOTOPhIX OCHOBAHO MPOM3BOACTBO YyTyHa H CTAJIH.
Posib Kene3a ¥ ero CrijiaBos B MalIHHOCTPOSHHUH.

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. XpowM, MapraHerl, CBO}CTBa HX COeIUHEHHH C pa3IMUHON CTENEHbIO OKUCIICHUS

2.6. Chromium, manganese, properties of their compounds with various degrees of oxi-
dation.

2.7. KpaTkoe onmicaHue CBONMCTB MeJIH, [IUHKA, cepedpa U HX COeIMHEHMIA

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