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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza B1.0.16 O61jasi XMMusi OTHOCUTCS K 00s13aTe/TbHOM YacT 00pa30BaTe/bHOM MTPOTrPaMMBbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{M U Mo AMCLHMILIMHE KOHTPOJIs MPOMEe)XKyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanuu
VHAWKATOpa)
OIIK-8: CnocobeH OIIK-8.1: 3Hamb OCHOBHblE OIIK-8.1: Onpoc
ucnonb308amb - .
usuKo-xumuyeckue, 3Haem ocHogHble (pu3UKO SK3aAMEH:
OCHOBHble (hu3UKO- mamemamuueckue u XuMuueckue, Mamemamuyeckue KoHMDObHbLE
Xumuueckue, P
ecmecmeeHHOHAayuHble U ecmecmeeHHOHAyUHble
Mamemamuyeckue u 801pOoChl
NOHSIMUsI U Memoob! NOHSIMUsI U Memoob!
ecmecmeeHHOHAy Hbl
e NOMSMUSL U OIIK-8.2: Ymemb
Memodbt npu UCnob308aMb OCHOBHbLE OIIK-8.2:
U3UKO-XUMUYeECKUe,
petuenuu ¢ Ymeem ucnonb30eanib OCHOBHble
npogecCcUoHaNbHbIX | Mamemamuueckue u
usuKo-xumuyeckue,
3aday ecmecmeeHHOHayuHble
Mmamemamuyeckue U
NOHAMUSA U Memoodbl npu
ecmecmeeHHOHAayu Hble NOHSAMUsl
peuwleHUU npoheccuoHanbHbIX
U Memoodbl Npu pewleHuu
3a0au
npogeccuoHanbHbIX 3a0ay
OIIK-8.3: Brademb onbimom
UCNOb308AHUST OCHOBHbIX
(hu3UKO-XUMUUECKUX, OIIK-8.3:
Mamemamu4ecKux u Bradeem onbimom
eCMecmeeHHOHay HbIX UCNO/b308AHUSI OCHOBHBIX
nousmuil u Memodog npu (pusuKO-xUMUUECKUX,
peweHuu npogeccuoHaibHbix — |MAMEMamuieckux u
3adau €CcmecmeeHHOHAy HbIX NOHSMULl
U Memodoe npu pewieHuu
npogeccuoHanbHbIX 3a0au
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UHCJIe
ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32




- 3aHATUS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 16

- KCP 2

caMocTosTe/IbHaA padora 22

IIpomexyTouyHas arTecTanusa 36
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Ko/auyecmeda

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HaunmeHoBaHue pa3e/noB U TeM AUCLIUTUIAHBL Bcero B TOM UHCJIe
(acen) KonTakTHast pabora (pabota Bo
B3aMMO/IEICTBUH C IIperofiaBaTesiem),
Yackl U3 HUX
JaHSITHS CamocrosTenpHas
CEeMHHApPCKOro paGora
3aHATUA THINa o6yuarowyerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THUMa 3aHsATHs/Tabopa
TOpHBIE
paboThI), Uacel

o) o) o) 0 o}

¢ ¢ ¢ o) 0

0 0 0 0 0
Atomic and molecular theory 9 4 2 6 3
The structure of the atom 9 4 2 6 3
Periodic law and periodic system of elements by D.I.Mendeleev 9 4 2 6 3
Chemical bonding. The structure of molecules 9 4 2 6 3
Chemistry of s-elements 9 4 2 6 3
Chemistry of p-elements 11 6 2 8 3
General characteristics of d-elements. Complex connections 14 6 4 10 4
Arrecrauus 36
KCP 2 2
Uroro 108 32 16 50 22

Topic 1. Introduction. Atomic and molecular theory.

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTHHBI

The subject of chemistry. The importance of chemistry. The role of chemistry in biology. The concept of a
substance. Simple and complex substances. Physical and chemical phenomena. Atomic and molecular theory:
an introduction to history. Works by Lomonosov, Lavoisier, Dalton. The concept of the atom. The atomic unit
of mass. The relative atomic mass. The concept of a chemical element. Isotopes. The concept of a molecule.
Relative molecular weight. Molecular and structural formulas. Molecular and crystalline allotropy. Mole. Molar
mass. Stoichiometric laws of chemistry: the law of conservation of mass, the law of constancy of composition,
the law of multiple ratios, the law of equivalents. The concept of equivalent, equivalent mass. Calculation of the
equivalent mass of a simple and complex substance. The equivalent volume. Gas laws: Dalton's law of partial
pressures, the law of simple volume relations, Avogadro's law and its consequences. The molar volume of the
gas. The relative density of one gas over another gas. The Mendeleev-Clapeyron, Van der Waals equations.
Determination of the formula of the substance by percentage composition. The Dulong and Petit rule.
Topic 2. The structure of the atom.
An introduction to the history of the issue. The development of ideas about the structure of the atom. Models of




the structure of the atom (Thomson, Rutherford). Electromagnetic waves. Characteristics of electromagnetic
waves: length, amplitude, frequency, wave number. The quantized nature of energy changes. Planck's equation.
Atomic spectra. The spectrum of atomic hydrogen. The Rydberg equation. The planetary model of the Boron
atom. Wave-particle dualism. The de Broglie equation. Heisenberg's uncertainty principle. A quantum
mechanical representation of the structure of the atom. The wave function (concept). Quantum numbers. Atomic
orbitals. Boundary surfaces of s-, p-, and d-orbitals. Nodal surfaces. Multielectronic atoms. Factors affecting the
energy of multielectronic atoms. Principles and sequence of filling electronic shells: Pauli principle, minimum
energy (Klechkovsky rule), Gund rule. Electronic passports of atoms. Filling of shells for elements of the I, II,
II1, IV periods.

Topic 3. Periodic law and periodic system of elements by D.I.Mendeleev.

Attempts to systematize the elements. The discovery of the periodic law by D.I. Mendeleev. The structure of the
periodic table. The reason for periodic changes in the properties of the elements. Features of the electronic
structure of the atoms of the elements of the main and secondary subgroups. s-, p-, d-, f-Elements. Properties of
free atoms: ionization energy and potential, electron affinity, atomic radius and frequency of their changes.
Topic 4. Chemical bonding. The structure of molecules.

The background of the issue. The reasons for the formation of a chemical bond. The main characteristics of a
chemical bond are energy, length, valence angle, and bond polarity. The effective charge of atoms. The dipole
moment of the connection. The dipole moment of a polyatomic molecule. The concept of electronegativity of
atoms. The Pauling scale. The change in the values of electronegativity by periods and groups. The degree of
oxidation of the elements. Calculation of the degree of oxidation. Valence of chemical elements. Various
interpretations of the concept of valence in modern chemistry. The method of valence bonds. The main
provisions of the valence bond method. Mechanisms of formation of common covalent bond electron pairs.
Donor-acceptor relationship. Valence capabilities of the elements. Single and multiple connections. Formation
of -and -connections. Hybridization of AO: sp, sp2, sp3, sp3d, sp3d2. The geometry of the molecules BeF2,
BF3, CH4, NH3, H20, PCl5, SCI16. Multicenter connections. The structure of HNO3, O3, SO2, SO3 molecules.
Advantages and disadvantages of the valence bond method. The method of molecular orbitals. The main
provisions of the MO method. Binding and loosening MO. -and -MO. Energy diagrams of MO.
Homoatomic molecules of elements of the T and IT periods. Diamagnetic and paramagnetic molecules.
Heteroatomic molecules of CO and NO. Comparison of VS and MO methods. The ionic bond. The mechanism
of formation of an ionic bond. The dependence of the interionic interaction on the distance between ions. The
Born equation. Features of the ionic bond. Metal connection. Intermolecular interaction. The Van der Waals
forces. The energy of intermolecular interaction in comparison with the energy of chemical interaction.
Orientation, induction and dispersion interaction. Factors determining the energy of intermolecular interaction.
The hydrogen bond. The nature of the hydrogen bond. Inter- and intramolecular hydrogen bonding. The energy
of the hydrogen bond. The dependence of the physical properties of substances with a molecular structure on the
nature of intermolecular interaction (boiling point, melting point, heat of phase transitions).

Topic 5. Chemistry of s-elements.

Features of the structure of atoms. The ability to form chemical bonds. The nature of property changes in
groups. Hydrogen. The position of the element in the periodic table. Isotopes of hydrogen. Physical and
chemical properties. Interaction with metals and non-metals. Hydrides. Basic and acidic hydrides. The degree of
oxidation of the atom. Being in nature. Water. The role of water in biological processes. Alkaline and alkaline
earth metals. Physical and chemical properties. Relation to water, acids, and nonmetals. Changes in chemical
activity in groups. Oxides and peroxides of metals. Salt. Sodium and potassium chlorides. Carbonates. Calcium
oxide and hydroxide. Water hardness and ways to eliminate it. Biological functions of potassium and sodium,
calcium and magnesium in a living organism.

Topic 6. Chemistry of p-elements.

General overview. Features of the electronic structure of atoms. The most important chalcogens are oxygen and
sulfur. Oxygen. The structure of the atom and its main characteristics. Being in nature, physical and chemical
properties, obtaining. The biological role of oxygen. Physical properties of oxygen. Chemical properties. The
ability to oxidize. Formation of oxides. General characteristics of oxides. Basic, amphoteric, acidic oxides. A



natural change in properties in periods and groups. Formation of superoxide (O2—) and peroxide (022-) ions.
Superoxides and peroxides of metals. Hydrogen peroxide. Properties and behavior in aqueous solutions.
Oxidizing and reducing properties. Application in engineering, everyday life, medicine. The role of hydrogen
peroxide in living systems. Ozone. The structure of the molecule. Physical properties. Ozone formation in
various processes. The protective role of ozone in nature. Oxidative activity of ozone. Ozonides.

Sulfur. The structure of the atom, the main characteristics. Distribution in nature. Allotropic modifications.
Physical properties. Sulfur compounds with an oxidation state of -2. Hydrogen sulfide. Features. Sulfides and
hydrosulfides. Reducing properties of sulfide ion. Sulfur compounds with an oxidation state of +4. The problem
of SO2 utilization from the atmosphere. Sulfurous acid. Sulfites and hydrosulfites. Sulfur compounds with an
oxidation state of +6. The structure of the SO3 molecule. Physical and chemical properties. Sulfuric acid.
Sulfates and hydrosulfates.

Nitrogen. The structure of the atom, the main characteristics. Possible degrees of oxidation. Molecular nitrogen.
Receiving. Physical and chemical properties. Nitrides of the elements. Ammonia. Interaction with water and
acids. Nitrogen oxides. Nitric acid and its salts. The interaction of nitric acid of various concentrations with
metals. Nitric acid salts and their application. Ammonium, potassium and sodium nitrates. The nitrogen cycle in
nature. The biochemical role of nitrogen.

Phosphorus. The structure of the atom, the main characteristics. Allotropic modifications of phosphorus.
Phosphides. Phosphine. Phosphonium salts. Phosphorus halides. Phosphorous acid. Phosphates. The use of
phosphoric acid salts. The biological role of phosphorus.

Halogens. General overview. The electronic configuration of atoms. Being in nature. Chlorine. Physical and
chemical properties. Receiving. Hydrochloric acid and its salts. The most important chlorine compounds. The
biochemical role of halogens.

Carbon. Being in nature. The allotropy of carbon. Carbon oxides. Carbonic acid and its salts. The role of carbon
in organic chemistry.

Topic 7. General characteristics of d-elements. Complex connections.

A general overview of the d-elements. Features of the structure of the electronic shell. Werner's coordination
theory. The main and secondary valences. The nature of the forces of complex formation. Ligand, complexing
agent, coordination number. Cationic, anionic, and electroneutral complex compounds. The nomenclature of
complex compounds. Factors affecting the properties of complex compounds. Ligands: mono-, bi-, polydentant.
Chelated complex compounds. Stability of complex compounds. The role of complex compounds in biological
processes. Hemoglobin. Chlorophyll. Biometals and bioligands.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuXCcs

CamocrosTenbHasi paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JIIsT TeKYIIero KOHTPOJSI M TIPOME)KYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

3anues C.[. PactBopsr: [Ipaktukym.  Hwkuuit Hosropog: Hwkeropogckuii rocynusepcuret, 2012.
27 c.;

Koneuiosa H.A., 3annes C.[I. MeTozbl 0UMCTKH BelljeCTB: PUIbTPOBaHKE U ITepeKPUCTa/I/IU3aLUsl.

YuebHo-MeToanueckoe rocobue.  Hikauii HoBropog: Hiwkeropogckuii rocyHuBepcutet, 2014,

14 c.;

Kombiiosa H.A., 3aiines C.[J. METO/Ibl OUMCTKU BEIECTB: IIEPET'OHKA. Yue6Ho-

MeTozamrueckoe ocobue.  Hwxkanii HoBropos: Hwkeropoackuii rocynuBepcuret, 2014, 11 c.

5. @DOoHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
arTecTalyi Mo ANCHMILIMHE (MOAY/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3afaHusa (oLeHOUHOe CpeAcTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
kovmerennuu OITK-8:

1. Nustrate the law of multiple ratios using the example of four selected hydrocarbons
2. Write the sets of all four quantum numbers for each electron that are in the 4s atomic orbital.

3. What are the following values for nitrogen: a) the mass of one molecule; b) the relative molecular weight; c)
the molar mass? How many molecules are contained in one, fourteen and twenty-eight grams of this substance?

4. At what energy level and at what AO can an electron be located for which n = 3 and 1 = 1? What is the
boundary surface of this AO?

5. Why are the absolute masses of atoms and molecules very rarely used in chemical calculations? What is used
as a unit of measurement for relative atomic and molecular masses? Show that the relative molecular weight of
nitrogen is equal to the molar mass.

6. How many nodal surfaces do 3s, 2px and 3dxz atomic orbitals have? What is their shape?

7. Determine the total number of protons, electrons and neutrons in a sulfuric acid molecule containing the
isotope 348S.

8. For the manganese atom: write the complete electronic configuration; write the sets of all four quantum
numbers for each valence electron.

9. On what basis are phosphorus and vanadium placed in the same group of the periodic table? Why are they
placed in different subgroups?

10. What energy must be expended to excite an electron in a hydrogen atom in the ground state (at the first
energy level) to the second and fifth energy levels?

Kputepun onennBanus (0eHO4YHOe cpeAcTBO - Onpoc)

OueHka Kputepuu orjeHuBaHUs

The level of knowledge in the volume corresponding to the training program. Several gross

3a4TEeHO .
mistakes were made.

He 3auteHo The level of knowledge is below the minimum requirements. There were gross mistakes.

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE MPU MPOMEe)XXYTOUHOMN
arTecTanuu

Ixana OIl€HUBaAHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETQHHI/Iﬁ



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHUBaHMS:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OITK-8

1. Basic chemical concepts: atomic unit of mass, relative atomic mass, relative molecular weight. What are the
following values for nitrogen: a) the mass of a single molecule; b) the relative molecular weight; c) the molar
mass? How many molecules are contained in fourteen grams of this substance?

2. Explain the mechanism of formation of BeCl2 and BCI3 molecules. Specify the type of hybridization of the
atomic orbitals of the central atom, estimate the valence angle, dipole moment, and polarity of the molecules.

3. From a solution of the CoCl3-4NH3 complex salt, silver nitrate precipitates only 1/3 of the chlorine contained
in it. Write the coordination formula of the salt, name it and characterize the behavior of this complex
compound in solution.

4. A 25% solution of sodium sulfate has a density of 1.25 g/ml. Determine the mole fraction, titer, molar,
normal and molar concentrations of this solution.

5. Formulate the principles and sequence of filling atomic orbitals with electrons. Write down the complete
electronic configuration of the element number 15, as well as the sets of all four quantum numbers for each
valence electron of this element.

6. Valence. Quantitative estimates of valence. What is the valence of nitrogen in nitric acid? Sodium in sodium
chloride?

7. Formulate the law of multiple ratios and illustrate it with the example of sodium oxide, peroxide and
superoxide.

8. Define the main and secondary subgroups. On what basis are phosphorus and vanadium placed in the same
group of the periodic table? Why are they placed in different subgroups?



9. Depict the electronic configuration of Li+ and H—ions. Are the sizes of the ions the same? Justify your

danswer.

10.

How do the bond length, bond order, and dissociation energy of the following molecular particles in a row

change: C2+ — C2 — C2-. Justify the answer. Specify paramagnetic particles.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ways of expressing concentration.

Electrolytic dissociation of compounds. The pH of aqueous solutions. Hydrolysis of salts.

General characteristics of s-elements. Preparation, properties and application of potassium and sodium.
General characteristics of p-elements. Production, properties and application of nitrogen.

Nitric acid, its salts — preparation, properties, application.

Phosphorus, phosphoric acid, its salts — preparation, properties, application.

Halogens — fluorine, chlorine, bromine, iodine — being in nature, obtaining, properties, application.
Characteristics of d-elements. Iron, cobalt, nickel — production, properties, application.

General characteristics of metals. The main methods of obtaining metals.

Corrosion of metals.

Being in nature, obtaining, properties, application of copper, silver, gold.

Preparation, properties of metal oxides, bases, salts — normal, acidic, basic, double, complex compounds.
Hydrolysis of salts.

Redox reactions.

General characteristics of compounds of elements of the IA and ITA groups.

General characteristics of the elements of the VITA group (halogens).

General characteristics of the elements of the VIAGROUP (chalcogenes).

Features of oxygen chemistry. Ozone. Water and hydrogen peroxide. Structure and properties.

Features of sulfur chemistry. Hydrogen sulfide. Sulfur oxides. Oxygen acids. Salts: sulfites, sulfates,

thiosulfates. Peroxosulfates.

30.

General characteristics of the elements of the VA group. Electronic structure, degrees of oxidation, the most

important hydrogen and oxygen compounds in the nitrogen - bismuth series. Salt. Properties of simple
substances.



31. General characteristics of the elements of the IVA group. Electronic structure, degrees of oxidation, the
most important hydrogen and oxygen compounds in the carbon-lead series. Salt. Properties of simple
substances.

32. Features of carbon chemistry. Methane, acetylene; preparation and properties. Carbides. Carbon monoxide,
carbon dioxide, carbonic acid; carbonate and bicarbonates. Carbamide, cyanamide, hydrogen cyanide and

hydrogen thiocyanate.

33. The chemistry of silicon. Receiving. Interaction with alkalis and hydrogen fluoride. Silane and silicides.
Silicon dioxide, orthosilicic acid, silicates.

Kputepuu onjeHuBaHus (0LieHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

Ouenka Kpurepun onieHuBaHUsA

A high level of training, impeccable command of theoretical material, the student
demonstrates a creative approach to solving non-standard situations. The student
TIPEBOCXOTHO gave a complete and detailed answer to all the theoretical questions of the ticket,

confirming the theoretical material with practical examples. The student actively

worked in practical classes. 100% completion of control exam tasks.

High level of training with minor mistakes. The student gave a complete and
detailed answer to all the theoretical questions of the ticket, confirms the theoretical
material with practical examples. The student actively worked in practical classes.
Completion of control exam tasks by 90% and above.

OT/IMYHO

Good preparation. The student gives an answer to all the theoretical questions of the
ticket, but there are inaccuracies in the definitions of concepts, processes, etc. The
student actively worked in practical classes. Completion of control exam tasks from
80 to 90%.

OYeHb XOPOLI0

In general, good preparation with noticeable mistakes or shortcomings. The student
gives a complete answer to all theoretical questions of the ticket, but there are
XOPOIIIO0 inaccuracies in the definitions of concepts, processes, etc. Mistakes are made when
answering additional and clarifying questions from the examiner. The student
worked in practical classes. Completion of control exam tasks from 70 to 80%.

Minimum sufficient level of training. The student shows a minimum level of
theoretical knowledge, makes significant mistakes, but when answering leading
Y0BJIETBOPUTETHHO questions, he can orient himself correctly and give the correct answer in general
terms. The student attended practical classes. Completion of control exam tasks
from 50 to 70%.

The preparation is insufficient and requires additional study of the material. The
student gives erroneous answers, both to the theoretical questions of the ticket, and

Hey/I0BJIETBOPUTEJTBHO : s . . .
YA P to the leading and additional questions of the examiner. The student missed most of
the practical classes. Completion of control exam tasks up to 50%.
IJIOXO The preparation is absolutely insufficient. The student does not answer the

questions posed. The student was absent from most lectures and practical classes.




OueHka Kpurtepuu oLieHUBaHUs

The completion of control exam tasks is less than 20%.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. Kanyctuna A. A. O6i1jasi ¥ HeopraHuueckast Xumusi. [IpakTUkyM : yueOHoe rocobue zyist Crio /
Kamnyctuna A. A.,Xanmsuenko W. I'.,JIlubanos B. B.; Xanpuenko W. I'., JTubanos B. B. - 3-e u3z., crep. -
Cankr-ITetepOypr : Jlaub, 2023. - 152 c. - Knura u3 kosnekiuu Jlans - Xumus. - ISBN 978-5-507-
45513-3., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=882337&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. TapuruH AHatomumii [TetpoBuu. O611iasi U HeopraHUUecKasi XMMUSI B CXeMaX, PUCYHKax, Tab/uiax,
XUMHUUECKUX peaklusx : YueOHoe mocobue / CaHKT-ITeTepOyprckuii rocyjapCTBeHHBIH
rnosMTexHuueckui yuueepcuret [letpa Benukoro. - 2. - Mocksa : OOO "HayuHo-13/aTe/IbCKUi LIeHTP
NH®PA-M", 2024. - 304 c. - (Boiciiee obpa3oBanmue). - [IpodeccroHanbHoe obpa3oBanue. - ISBN 978-
5-16-018765-5. - ISBN 978-5-16-108333-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=874850&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJlePXKaHUEM IVCIUTIIMHBI):

ObC «HOpaiit». Pexxum foctyna: http://biblio-online.ru.

9BC «KoHcynbTaHT cTyAeHTa». Pexxum goctyna: http://www.studentlibrary.ru.
9BC «Jlanb». PexxuMm goctyma: http://e.lanbook.com/.

IBbC «Znanium.com». Pexxum ocTyna: www.znanium.com.

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMOM, OCHAIleHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomerieHus: A1 CAaMOCTOSITe/TbHOM pab0OThl 00YYArOILMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C

BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpamMma coctapsieHa B cooTBeTcTBUH ¢ TpeboBaHusmu PI'OC BO mno cnermansHocty 31.05.03 -
Cromarosorus.

ABTtop(b1): 2)KganoBa Mapusi JIeoHUj0BHa, KaHAUAAT MeIULIMHCKUX HaYK, JOL[€HT.

3aBeayroumii kKadeapoii: TuyHoBa HaTanbsi BUKTOPOBHA, JOKTOP MeIULMHCKUX HayK.



ITporpamMmMa olo6peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 4.12.2023, ipoTokost Ne 5.
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