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BBenenue

Bononckuit mporecc TpeOyeT pa3BUTHS OTEUCCTBEHHOW CHCTEMBI
00pa3oBaHus AJIS1 HHTETPUPOBAHHS HE TOJIBKO B 00IIEEBPONEHCKYI0, HO
¥ MHPOBYIO CUCTEMY 00pa3oBaHMs. DTO MPEIOCTABUT BOZMOKHOCTD Ha-
MM CTYACHTaM M TPENOAaBATEISIM H3Y4aTh OMBIT 00yYeHHs U PaOOThI
B Y4EOHBIX 3aBEJICHUIX Pa3HBIX CTPaH. DTO MO3BOJIUT PEUIUTH TaKylO
3amady bomoHckoro mporecca, Kak Co3AaHre eBPOIEeHCcKOro MpoCTpaH-
CTBa BBICIIEr0 00pa30BaHusl, MPU3BAHHOTO CO3aBATh BO3ZMOKHOCTH IS
MOOMJIPHOCTH CTYJICHTOB. YYacTHE B CTyIEHYECKHX oOMEHax W akaje-
MHUYECKasi MOOMIBHOCTb CHOCOOCTBYIOT II00ANM3alMU CTYAEHYECTBa,
oOy4yeHre CTaHOBUTCS Oosiee AMBEPCHUPHUIMPOBAHHBIM. JTO, B CBOIO
odepesib, MO3BOIUT pean30BaTh HOBbIE (hopMaThl OOy4YEeHHs Kak JUIst
POCCUICKHX, TaK | JJISi HHOCTPAHHBIX CTY/IEHTOB.

OnHoOl M3 aKTyalbHBIX TPOOJIEM SBISICTCS HEOOXOAMMOCTH Kade-
CTBEHHOTO YIIy4ylIeHUs] MPO(ecCHOHATbHOH XMMHUYECKOM 3HaHUU Ha
WHOCTPaHHOM SI3bIKE, B TOM YHCJIE, Y CTYJICHTOB HEXUMUYECKHX CIICI[H-
aJhHOCTEH. YCIeNIHOe OBJIaJIeHue WHOCTPAHHON MpOodecCHOHAIBHOM
XUMHUYECKON JIEKCUKOM ABIISIETCA BaXKHOM MPEANOCHUIKON JIJIsl MMOIy4e-
HUS paboTHI Kak B Poccum, Tak ¥ 3a ee mpenenaMu, a TAakKe YKPETIeHHs
COTPYAHUYECTBA C IPEACTABUTEISIMU Pa3IMYHbIX CTPaH, Al TPOIOIIKe-
HUs 00y4YeHHs 3a pyOekoM U MpodheCCHOHATBHOTO POCTa B U30paHHON
00J1aCTH CrIeHUaIN3aLHH.

Jlig cTyneHToB HEOOXOAMMO CO37aTh LEIOCTHBIE OaKalaBpCKUE U
MarucTepcKre NMpoTrpamMMbl Ha aHTIIMHCKOM S3BIKE C IEJBI0 yCHIICHHS
ponu By3a, 1 (axyabTeTa B YaCTHOCTH, Ha HALIMOHAILHOM U MEXKIyHa-
POIHOM pBIHKE 00pa30BaTeIbHBIX CTPYKTYP, @ TAaKXKe IS PACITUPEHUS
o0nacTel COTPYIHHUYECTBA C MEKyHAPOTHBIMH MApTHEPAMHU.

B nmannom ydebHO-mMeTommueckoMm mocoouu (Yacte 1) mpemcras-
JIeHa MpuMepHasi pabodas mporpaMma U HEKOTOpPbIe PEKOMEHIAIUH 10
Kypcy OOIel XUMHUH Ha aHITIMICKOM SI3bIKE JJISl CTYACHTOB | Kypca He-
xuMuueckux crenuanbHoctei. B PITMY »T0 HamnpaBieHue mojaroroB-
k1 05.03.06 «DKosorust ¥ NpupoaOIIoIb30BAHIE», MPO(UIIb TOATOTOBKH
«IKOJIOTHUYECKHE TIPOOJIEMBI OONBITNX TOPOIOB, TPOMBIIIICHHBIX 30H U
HOJISIPHBIX 00JIACTE».



1. lleab ocBOeHUs 1. Purpose
JTUCHUILIHHBI of development
of discipline

Ilenmpr0 OCBOCHUS TUCIIATUTHHBI « XH-
MUS» ABIsAeTCS (HOPMHUPOBAHWE W
pa3BUTHE y CTYACHTOB YHHBEPCAJIb-
HBIX OOIIEHAYYHBIX KOMITETECHITUI
MOCPEIICTBOM MPHOOPETCHUS 3HAHUI
TEOPETUYECKUX OCHOB XHUMHUYECKOU
HayK{, HCOOXOMUMBIX JIIS W3yUCHHUS
JIPYTUX JUCHUIUIAH M TIPA PaccMo-
TpEeHHH PU3UKO-XUMUYECKOH CYIIHO-
CTH ¥ MEXaHU3MOB IMPOIIECCOB, TPO-
UCXOJSIIIIMX B MPHUPOJIE M B IKHUBBIX
OpraHusMax, a Takke 0a30BBIX yMe-
HUH TIO TIPOBEACHUIO XHUMHYCCKOTO
71a00paTOPHOTO IKCTIEPUMEHTA, TITy-
OOKOTO MOHMUMAHHMSI CYIITHOCTH XUMH-
YECKUX B3aMMOJICHCTBUM, MMEIOIIUX
MECTO B MPHUPOAE U OMPEICISIONINX
XUMHYECKYI0 (HOpMY IBIDKCHHS Ma-
TEpUH, pPa3BHTHEC OOIIET0 XUMHUeC-
CKOTO MHPOBO33PEHHUS B 00beMe, He-
00X0TUMBIM 1S TPO(heCCHOHATBHOM
JIeSITCILHOCTH.

The purpose of development of the
discipline «Chemistry» is the forma-
tion of a common chemical world-
view, a deep understanding of the
nature of chemical interactions that
take place in nature and determine the
chemical form of the movement of
matter, the development of chemical
thinking to the extent necessary for
the professional activities.

2. MecTO TMCIUIIINHBI
B cTpyktrype OOII
O0akajiaBpuara

2. Place of discipline
in the structure of
the BPEP undergraduate

Juciumnuaa «XuMHS» OTHOCHUTCS
K JUCHUIIIMHAM 0a30BOM YacTH IHK-
Jla MaTeMaTHUYeCKUX U ECTECTBEHHO
HAyYHBIX JUCIHUIUINH OCHOBHOU 00-
pa30BaTEeIBHON MPOTPAMMBI TIOATO-
TOBKM OakajaBpOB IO HAIPaBIECHUIO
noarotoBku 05.03.06. «Dkonorus u
MIPUPOIOTIONB30BAHUE).

JLJst 0CBOCHHS 3TOW TUCIIUILTHHEL 00-
y4aronmecs TODKHBI MIPOUTH KypPCHI
«Xumusay, «Pusukayn, «buomorus»
n «DKOIOTUs» B paMKax 0a30BOTO
CPEIHEro 001Iero 00pa3oBaHus.

The discipline “Chemistry” refers to
the disciplines of the basic part of
the cycle of mathematical and natu-
ral Sciences of the basic educational
program of bachelors in the direction
of training 05.03.06 «Ecology and en-
vironmental managementy.

In order to learn this discipline stu-
dents must learn such disciplines as
“Chemistry”, “Physics”, “Biology”
and “Ecology” in the framework of
basic secondary education.
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3. Komnerenuuu

3. Competencies

oOyuaronierocsi, of the student,
popmupyembie formed as a result

B pe3yJibTare 0CBOCHHS of the development

JTUCIHUIIIMHBI of the discipline
Com-
Kon
KOMIL. Komnerenuus petence Competence
Code

OIIK-2 | Bnagenue 6azoBbimMu 3Ha- | GPC-2 | Possession of the basic
HUSIMU  (DYHJTAaMEHTaIIbHBIX knowledge of the funda-
pasnenoB (GU3MKH, XUMHHA mental areas of physics,
u Ouomoruu B 00BeMe, He- chemistry and biology in
00XOOUMOM JUII OCBOEHUS the amount necessary for
(HDU3UYECKUX, XUMHUYCCKUX the development of phys-
U OHMOJOrHYECKHX OCHOB ical, chemical and bio-
B OKOJOTHM W MPHUPOJIO- logical bases in ecology
[10JIb30BaHUs; BIAJIETh Me- and environmental man-
TOAaMU XMMHYECKOTO aHa- agement; to possess the
nM3a, 3HAHUSAMH O COBpe- methods of chemical anal-
MEHHBIX  JIUHAMHYECKHX ysis, the knowledge of the
mpoleccax B MNPUPOAE U modern dynamic process-
TeXHOC(Eepe, O COCTOSHUH es in nature and the tech-
reocep 3emiid, IKOJIOTHH nosphere, the state of the
U OBONIOIUH OHoc(hepsl, Earth’s geospheres, ecol-
I00aNBHBIX  DKOJIOTHYE- ogy and evolution of the
CKHUX Mpo0OjaeMax, MeETo- biosphere, global envi-
Jamu oTOOpa ¥ aHajm3a ronmental problems, the
reoJIOTMYeCKUX W OuoIo- methods of selection and
THUYECKHUX P00, a TAKXKE Ha- analysis of geological and
BBIKAMH HICHTU(UKAIIIH biological samples, as well
OTHCaHUs OHOIOTHIECKOTO as the skills of identifying
pa3Hoo0Opasus, ero OLEeHKU and describing biological
OMHUCAHUSI OHOTOTHYCCKOTO diversity, its assessment by
pa3Ho00pa3us, ero OICHKH the methods of the quanti-
COBPEMEHHBIMH METOJaMHU tative information process-
KOJIMYECTBCHHOW 00paboT- ing.
KW THPOPMAITIH.

OIIK-5 | Cnocobnocts k moucky u | GPC-5 | Ability to search and pri-

MepBUYHON 00paboTke Ha-
YYHOH M Hay4YHO-TEXHHYE-
ckoit mHpopMaIHH.

mary processing of scien-
tific and scientific-techni-
cal information.




OK-5 CrrocoOHOCTP K KOMMYHH-
KAy B YCTHOW U MHCHMEH-
HOH (opMax Ha PycCKOM U
WHOCTPAHHOM SI3bIKaX [UISt
pelieHust 3a1ad  MEeXIIHY-
HOCTHOTO ¥ MEXXKYJIBTYPHO-

IO B3aMMOJICHCTBHS

GC-5 Ability to communicate
in oral and written forms
in Russian and foreign
languages for solving the
problems of interpersonal
and intercultural interac-

tion

B pesynbrare uzyueHus kypca «Xu-
MU 00YYAIOLIHIACS JOJIKCH:

As a result of studying the course
“Chemistry” student must:

3HAMb:
— OCHOBHBIC ITIOHATUA U 3aKOHbI XUMHHU,
— HOMCHKJIATYPy ¥ XUMHUYECKHE CBOM-
CTBa OCHOBHBIX KJIACCOB HEOpPTaHWYe-
CKUX COCAUHEHUIL;

— cTpoeHue atoma u [lepronndeckyio
CI/ICTeMy XUMHYCCKHUX JJICMCHTOB,

— CBOICTBa PacTBOPOB JICKTPOIUTOB;
— XUMHUYECKYI0 HOMEHKJIATypy U TEp-
MUHOJIOTHIO Pa3/iejioB XMMHU Ha aH-
TIIHIACKOM SI3BIKe, (POPMYIHPOBKY Oa-
30BBIX 3aKOHOB XHMHH, TEOpETHYe-
CKHE OCHOBBI O0IIIEH, aHATUTUYCCKOM
u OpFaHH'—IeCKOﬁ XHUMHUH, pacquHLIe
METO/BI XMMHHU, B TCPMHUHAX, 0OIIIe-
MPUHATHIX B aHITIOSA3BIYHOM XMMHUE-
CKOM COOOIIIECTBE;

— aNTOPUTM TepeBOAa (aTarTaIfim)
XUMHUYECKUX TEKCTOB HAa aHINIMMCKUMN
SI3BIK;

to know:

— the basic concepts and laws of
chemistry;

— the nomenclature and chemical
properties of the main classes of inor-
ganic compounds;

— the structure of the atom and the
structure of the Periodic system;

— the properties of the electrolyte
solutions;

— the chemical nomenclature and the
terminology of the main sections of the
chemistry in English, formulation of
the basic laws of chemistry, the theo-
retical foundations of the general, ana-
lytical and organic chemistry, the com-
putational methods of chemistry, in the
terms generally accepted in the Eng-
lish-speaking chemical community.

— the algorithm of the translation (adap-
tation) of chemical texts into English;

ymMemby:

— COCTABJIATh YPaBHEHUS peaKuuii 00-
MEHa B MOJIEKYJISIPHOM 1 HOHHOM BH/IE;
— COCTaBIIATh YPaBHEHUS PEaKINi T'H-
JIPOH3a;

— paccUMTHIBaTh KOHIICHTPAIIUN pac-
TBOPOB M OCYIIECTBIISITh IEPEXOIBI OT
OJTHOM KOHLIEHTPALMH K JIPYrOi;

— paccunthiBaTh pH pacTBOpOB, CTe-
MEHb JUCCOLUAIUN, KOHCTAHTY JIUC-
COLIMAINH;

— o0pararbcst ¢ J1abopaTopHbIM 000-
PYIOBaHHEM U PEAKTUBAMH, BBITION-
HATb XUMHYECKHUE OTIEPALINN;

to be able to:

— to make the equations of the ex-
change reactions in the molecular and
ionic form;

— to write the equation reactions of the
hydrolysis;

— to calculate the concentration of the
solutions and to make transitions from
one concentration to another;

— to calculate the pH of the solutions,
the degree of dissociation, the dissoci-
ation constant;

— to handle the laboratory equipment
and reagents, to perform the chemical
operations;




— NPUMEHSTH MPaBUIIa TEXHUKH 0e3-
OITACHOCTH;

— COCTaBJIATh OTYET O BBHIIOJIHECHHOM
XUMHYECKOM SKCIICPUMECHTE;

— MMOHUMATh TIPOYNTAHHBINA U TPOCITY-
IIAaHHBIA XUMHWYECKH TEKCT Ha aH-
I‘J'[I/IﬁCKOM SI3BIKC, aHaJ'[I/I3I/IpOBaTB XHU-
MHYCCKYI0 HH(OPMAIHIO, BIICIISIS
OCHOBHBIE 3aKOHOMEPHOCTH, IMpHUMeE-
HATH AITOPUTMBI pacdyeTa Ui OCHOB-
HBIX TUTIOB XUMAYECKHUX 337124, TIPOIY-
[IUPOBATh COOCTBEHHBIA TEKCT XUMH-
YECKOrO COZAEPKAHUS Ha aHIJIUICKOM
SI3bIKE, B BUJIC HAYYHOM CTaTbu U aH-
HOTAaIMM K HEH, a TaKoKe MPe3eHTaLlu;
— TpaMOTHO (HOPMYIUPOBATH CBOU
MBICIIU Ha QHTTIMHCKOM SI3BIKE, MOJIhb-
30BaTbCsi  CTHJIMCTHKOW  HAyYHOTO
S13bIKa, OOIIETPUHSATON B aHIVIOSN3bIY-
HOM XHMUYECKOM COOOIIIECTBE;

— to apply safety regulations when
working in a chemical laboratory;
—to make a report on the chemical ex-
periment;

— to understand the read and listened
chemical text in English, to analyze
the chemical information, highlight-
ing the basic patterns, to apply calcu-
lation algorithms for the main types
of the chemical tasks, to produce its
own text of the chemical content in
English, in the form of a scientific ar-
ticle and annotation to it, as well as
presentations;

— to correctly formulate its own
thoughts in correctly English, to use
scientific style language common in
the English-speaking chemical com-
munity;

enademn:

— XUMHYECKON TEPMHUHOJIOTHEH;

— HaBBIKAMH PabOTBI C XUMHYECKOU
JUTEPaTypOl U CIpPAaBOYHUKAMHU (H-
3MKO-XUMHYECKHX BEJINUNH;

— HaBBIKAMHM MPOBEACHHUS XHMHUeE-
CKUX KCIIEPUMEHTOB (TIPOOHPOTHBIX
peaxIuii);

— HaBblkamMH npodeccroHaIbHON
(ycTHOI M NMUCBMEHHOW) KOMMYHH-
Kalliy Ha aHIJIMICKOM SI3bIKE, HaBbI-
KaMH TOHCKa XUMHYECKOH HH]Op-
Mallii, B TOM YHCJIE B IIOOAIBHOMN
MHPOPMALMOHHON CETH, HaBBIKAMHU
odopMiIeHHsT COOCTBEHHBIX BBICKA-
3bIBAaHUN (YCTHBIX M ITHCHMEHHBIX)
MpodeCcCHOHATTBHOTO XapakTepa Tak,
KaK 3TO OOLIETIPUHSATO B AHIVION3BIU-
HOM XHMHYECKOM COOOIIECTBE.

to possess:

— the chemical terminology;

— the skills of working with the chem-
ical literature and the reference books
of the physical and chemical quanti-
ties;

— the skills of conducting the chemi-
cal experiments (tube reactions);

— the skills of the professional (oral
and written) communication in Eng-
lish, the skills of the searching chem-
ical information, including in the
global information network, the skills
of designing its own statements (oral
and written) of a professional nature,
as it is common in the English-speak-
ing chemical community.

OCHOBHBIE TPU3HAKU TPOSBICHHO-
cT  (OpMHUPYEMBIX KOMIICTCHIIHA
B pE3yNbTaTe OCBOCHUS TUCIIHILTHHBI
CBEJICHBI B TAOJIHIIE.

The main signs of manifestation of
the formed competences as a result
of the study of discipline are summa-
rized in the table.
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4. CTpyKTypa H
cojep KaHue TUCHUILTHHBI

4. Structure and
content of the discipline

OOmasi TPYIOEMKOCTh JAMCIIUTLTAHBI
«XuMus» I HAIPaBICHUS MTOJATOTOB-
ku 05.03.06 «Dkonorust U NIpUPOIO-
TTOJTF30BAHNE) COCTABIISET 7 3a9eTHBIX
ennHuIl, 252 yaca. M3 HUX: KOHTaKTHAs
pabora ¢ oOyuaromumucs — 90 Jacos,
camocrosiTeNibHas padota — 162 yaca.

The total complexity of the disci-
pline «Chemistry» for the direction
of training 05.03.06 «Ecology and
environmental management » is 7
credits, 252 hours. Among them: in-
dependent work — 162 hours.

O0bem JAUCHHUIIIMHBI IO BUAAaM y‘leﬁl—[blx 3aHATHH
B aKaICMHUYECCKHUX Jacax

Bcero wacos

OOBEM AUCHUIIIUHBI Ounas popma | 3aounas popma
o0y4eHns o0y4eHus

O61mas TpyIoEMKOCTh AUCIIUTIITMHBI 252 252
KonraktHast paboTa 0oOydJarOmIIXCs 90 28
¢ mpemnofasaTeieM (10 BHAAM aydH-
TOPHBIX YUEOHBIX 3aHITHIA) — BCETO:

B TOM 4HCJIE:

JIEKIIANA 30 8

HIPaKTUYECKUE 3aHATHUL 30 10
JlaboparopHbie paboThI 30 10
CamocrositensHas pabora (CPC) 162 224

KOHTPOJIb - -
Bun npomexyTtouHoii artecranuu (3a- | 3auer (1 cem.); 3auer (1 cem.);
geT/9K3aMeH) Dx3ameH (2 ceM.) | Dx3ameH (2 ceMm.)

Scope of discipline by types of training sessions
in academic hours

Total hours

Scope of discipline

Academic hours.

Academic hours.

Form of study Form of study
intramural extramural
The total working time of the dis- 252 252

cipline
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Scope of discipline

Total hours

Academic hours.

Academic hours.

Form of study Form of study
intramural extramural

Classroom work of the students 90 28
with a teacher (by the types of the
classroom training sessions) — total:
among them:
Lectures 30 8
Workshops 30 10
Laboratory works 30 10
Independent work 162 224

Type of interim certification

pass-fail exam
(1 semester)
exam (2 semester)

pass-fail exam
(1 semester)
exam (2 semester)

4.1. CTpyKTypa AMCUUNJIHHBI

Ouynoe o0Oy4eHune

Buner yuebHoi é i
paboThl, yac. 2 §
1
2 =0 )
S =l x =& 2 S
= S E g DopMBbI TEK 22 %2
Ne Pasnen 3 = = A p Y 2o 2 5
2 E 2 3|0 g meroxontpons | £ S| £ §
/1| JUCHMIUIMHBL | 3 5| 2 | £ § x| 52
Ol 2| & o 3 Q| YcHeBaeMocTu | < S as
[5) [~ A QS 9
SlE28 9= x 8 & =
S 0O s = =
&g 3 =
& B0 z 8
] =
= <o)

1 | OcHoBHBIE TTO- 1 2] 4 18 |— KoHTpoOIBHAA OIIK-2
HATHSI X 3aKOHBI pabota OIIK-5
XUMHUHU OK-5

2 | Kmaccer Heop- 13| 10 | 18 |- muceMeH- OIIK-2
TFaHUYECKUX HBII OTYeT 1T -
aHI4IeC OTYeT 10 OIIK-5
BEIIIECTB J1a00paTOPHBIM OK-5

paboram u ux
3aIIMTa;

— KOHTPOJTbHAS
paborta
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Bunpr yueOHoM

]
g .
paG(I)TLI, Jac. Z §
Ewlm =% %=
B = E|E DopMBbI TEKY- 2 E« 5 E
Ne Pasnen S = | B 2|8 4 22 &8
/m veuumuHN | 3| 5| 2 8| & 5| MCro KOHTpomt | & =S
It e o| 5| & £ 9 2| 55
S| ElEe 28 yCIIeBaeMOCTH 52 s
S gglg= = 2| o 2
22 = EE
&S =g
g 3
3 |Ilepuoauueckuit |1 | 4| 6 20 |- ompoc; 2 |OIIK-2
3axoH. CTpoeHue — KOHTPOJIbHAs OIIK-5
atoma. [lepmonu- paborta OK-5
YyecKasi CucTeMa
2JIEMEHTOB
4 | Teopumn xumu- 1/2] 2 12 |- ompoc; 1 |OIIK-2
YECKOU CBA3H. — KOHTPOJIbHAs OIIK-5
Crpoenne He- paborta OK-5
OpraHMYecKux
MOJIEKyY
5 | ducnepcHsble 112 4 18 |—ompoc; 1 |OIIK-2
cucteMsl. Pac- — KOHTPOJIbHAS OIIK-5
TBOpHI. Crioco- pabora OK-5
OBl BBIpaKCHUS
KOHIIEHTpaui
pacTBOpOB
6 | DIEeKTPOIUTHI. 1] 2 16 |—ompoc; 1 |OIIK-2
Koncranra u — KOHTpPOJIbHAs OIIK-5
CTEIEeHb TUCCO- pabora OK-5
LUALIH
7 |Wonnoempoms- |2 1| 4 6 |—ompoc; 1 |OIIK-2
BEJICHUE BOJIBI. — KOHTPOJIbHAs OIIK-5
Bonoponusrii pabora OK-5
TIOKa3aTesb
8 |OOmennbie peak- |2 | 3 | 6 10 |— nucbpMeH- 1 |OIIK-2
LMY B PacTBOPax HBII OTYET 110 OIIK-5
JJIEKTPOJIUTOB 71a00paTOPHBIM OK-5
paboTam 1 ux
3aIlINTa;
— KOHTPOJIbHAS
pabota
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Bunpr yueOHoM é )
paboTEkI, Yac. 2 §
5 s sE Es
& =R ®DopMBI TEKy- | & 2 3 =z
Ne Pasnen S = | B 2|8 4 22 &8
/m vemummEN | 2| S| 3 5 & o Mero KOHTpomt 1 = e
It e o| 5| & £ 9 2| 55
S E Eg Z8 yCIIEBAEMOCTH 52 g3
El285 9= x 8| & %
22 = EE
gE& 8 =g
s e
9 |Tumponuz coneir |2 |2 | 6 10 |— nucbMeHHBIN 1 |OIIK-2
oT4er 1o Jabo- OIIK-5
partopHoii pabo- OK-5
TE U €ro 3alluTa;
— KOHTpOJIbHAS
pabota
10 | OxucnuTens- 214 6 10 |— muChrMEHHBII 1 |OIIK-2
HO-BOCCTaHO- oTtder 1o Jabdopa- OIIK-5
BHUTEJIHHBIC TOPHBIM paboTam OK-5
peakuuu U WX 3allI1Ta;
— KOHTpOJIbHAS
pabora
11 | Xumuueckasg ku- |2 | 2 | 4 8 | —ompoc; 2 | OIIK-2
HeTuka. Xumuye- — KOHTpPOJIbHAs OIIK-5
CKO€ PaBHOBECHE pabora OK-5
12 | OCHOBHI >JIEK- 212 2 8 | — KOHTpoOIBbHAA 1 |OIIK-2
TPOXUMHH. DJIEK- pabora OIIK-5
TPONIH3 OK-5
13 | KomiiekcHble 2 4 8 |—ompoc; OIIK-2
COEIMHEHUS — [IMCbMEHHBIN OIIK-5
OTYeT 110 J1a00- OK-5
paropHoit pabo-
TE M €ro 3almra
HUTOI'O 30| 60 | 162

TPYAOEMKOCTbB C YYETOM 5K3AMEHA

252




4.1. The structure of the discipline

Form of study intramural

Types of edu-
cational work. o P »
Academic £z 3
_ hours Forms current ° v 8
2 - | of control 3 g 2.
Ne Course name 2 g g academic =« £
E| , =8 2 g 8
AR 29| g performance 2 % -
§ «g % % (assessment) g g g
“£3 5 CE 2
=2
1 | The Basic 112] 4 |18 |test, quiz GPC-2
concepts and laws GPC-5
of chemistry GC-5
2 | Classes of inor- 1|3 ] 10 | 18 |written report on GPC-2
ganic substances laboratory work, GPC-5
test GC-5
3 | Periodic law. 14| 6 |20 |test, quiz 2 | GPC-2
Atomic structure. GPC-5
Periodic system of GC-5
the elements
4 | Theories of the 12 2 |12 |test, quiz GPC-2
chemical bonding. GPC-5
Structure of the in- GC-5
organic molecules
S |Disperse systems. | 1 | 2 | 4 | 18 |test, quiz GPC-2
Solutions. Meth- GPC-5
ods for expressing GC-5
solution concen-
trations
6 |Electrolytes. Con- | 1 | 1 | 2 | 16 |test, quiz GPC-2
stant and degree GPC-5
of dissociation GC-5
7 |lonic productof |2 1| 4 | 6 |written report on GPC-2
water. Hydrogen laboratory work, GPC-5
ion exponent test GC-5
8 | Exchange reac- 23| 6 |10 |written report on GPC-2
tions in electrolyte laboratory work, GPC-5
solutions test GC-5
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Types of edu-

cational work. - 2 -

Academic S22 3

g hours Forms current | 2 % 8

2 - < of control b5 g 2

. <

Ne| Coursename | 2 S ol 2 academic R

2 6 »8 = performance |-z

2 28% 8 (assessment) 2 2 2

HEEN £5 £

2l 2 g SR= R

- E

9 |Hydrolysis of salts | 2 | 2 | 6 | 10 | written report on 1 |GPC-2
laboratory work, GPC-5

test GC-5
10 | Oxidation-reduc- |2 | 4 | 6 | 10 |written report on 1 |GPC-2
tion reactions laboratory work, GPC-5

test GC-5
11 | Chemical kinetics. | 2 | 2 | 4 | 8 |test, quiz 2 |GPC-2
Chemical equilib- GPC-5

rium GC-5
12 | Principle of 2 12| 2 | 8 |written report on 1 |GPC-2
electrochemistry. laboratory work, GPC-5

Electrolysis test GC-5
13 | Complex 22| 4 | 8 |written report on GPC-2
compounds laboratory work, GPC-5

quiz GC-5

TOTAL 30| 60 |162
WORKLOAD WITH THE FINAL EXAM | 252

CREDIT TOTAL
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4.2. Conep:xkanue pa3aejioB
AUCHUTITAHBI

4.2. The content
of the discipline sections

OcHOBHBIE IOHATHSA U
3aKOHbI XUMUU

Basic concepts and laws
of chemistry

XuMmus Kak pasjesl ecCTeCTBO3HAHMUS,
M3y4arolMi MPOLECCHl MpeBparle-
HUSI BEIIECTB M XUMHUECKYIO (hopmy
JBIDKCHUSI MAaTEPUH.

Chemistry as a branch of the natural
science, studying the processes of the
transformation of the substances and
the chemical form of the motion of
matter.

OCHOBHBIE XHUMHYECKUEC ITOHSTHS:
aToM, MOJEKyJia, MOJb, SKBHBAJICHT,
XUMHYECKasi PeaKmus, XUMHUYIECKHUHA
DJIEMEHT, M30TOIHLIM COCTaB aTOMOB,
MOJIEKyJIa, MPOCThIE M CIIOXKHBIE Be-
IIECTBA, AJUIOTPOIHUS, BaJE€HTHOCTb,
XUMUYECKUN DKBUBAJICHT, MOJISIpHAS
Macca DKBHBaJIEHTa.

OCHOBHBIE 3aKOHBI XHMHH: 3aKOH
ABOTajipo, 3aKOH COXPAaHEHUS Mac-
Chbl, 3aKOH JKBHUBAJEHTOB U Ap. XHU-
Mudeckas (opma IBHXKEHHUS Mare-
pun. CrexuoMeTpuyecKue 3aKOHBI.
CrexnoMeTpuieckne W HECTeXHO-
MEeTpHUYEeCKhe coeauHeHus. JlambTo-
HUIBI U OepTouasl. ['a3o00pazHoe
COCTOSIHUE: HJealbHbIA a3, ypas-
Henne  Kianelipona—Meneneesa.
Peanpnpie rasel. JKmakoe coctosi-
HUe: OMDKHUN M JaTbHUHA TTOPSIOK.
Kpucrannmngeckoe cocTtosHue: KpH-
CTaJyIMdecKasi penieTtka, aedeKxTsl,
AQHM30TPONHMsI CBOWCTB. AMopdHOE
cocrosnue. Crexna. JKugkue xpu-
ctamibl. KBazukpucTaiisl.

Basic chemical concepts: atom, mole-
cule, mole, equivalent, chemical reac-
tion, chemical element, isotopic com-
position of atoms, molecule, simple
and complex substances, allotropy,
valence, chemical equivalent, molar
mass equivalent.

Basic laws of chemistry: Avogadro’s
law, law of conservation of mass, law
of equivalents, etc. Chemical form of
matter motion. Stoichiometric laws.
Stoichiometric and non-stoichiomet-
ric compounds. Daltonids and bert-
hollides. Gaseous state: ideal gas,
Clapeyron-Mendeleev equation. Real
gas. Liquid state: the middle and far
right. Crystal state: crystal lattice, de-
fects, anisotropy of properties. Amor-
phous state. Glasses. Liquid crystal.
Quasicrystals.

Kunaccenl
HEOpraHu4vecKuX BellecTB

Classes
of inorganic substances

Homenknarypa HeOpraHM4ecKux co-
enuHenuil. [lomyueHue u cBoiicTBa
OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COEJIMHEHUI.

Nomenclature of inorganic com-
pounds. Preparation and properties
of the main classes of inorganic com-
pounds.

18




Ilepuoguveckunii 3aK0H.
Crpoenue aToma.
I[Hepuonnyeckasi cucrema
3JICMEHTOB

Periodic law.
Atomic structure.
Periodic system of elements
(PSE)

Ilepuoanueckuii 3axon .M. Menne-
jleeBa KaK OCHOBHOM 3aKOH XHMHH,
coBpeMeHHas ¢opmynuposka Ilepu-
OIMYECKOI0 3aKOHA.

The Periodic law as a basis for the pe-
riodic classification of the chemical
elements. Modern formulation of the
Periodic Law.

[lepuonnueckast cucteMa Kak Kiac-
cuuKamys 3IEMEHTOB MO CTpoe-
HUIO UX OJIEKTPOHHBIX O000JIOUeK,
NEPUONYHOCTh B U3MEHEHHUH dJIEK-
TPOHHOW KOH(UTypaluud aTOMOB.
CrpyKkTypa NEpHOIUYECKOH CUCTe-
Mbl. [lono)xeHne 31eMEeHTOB B TIepH-
071axX, pAmax, Tpymnax, MOArpymax,
ceMeHCTBax Kak pe3ylbTaT SHEPIreTH-
YECKOTO COCTOSIHUS M YHCJa BaJICHT-
HBIX DJIEKTPOHOB aToMOB. [lonHble
U HEMOJHbIC IEKTPOHHBIE aHAJIOTH.
Paznuunbie GopMBI TEpHOANYECKOI
CHCTEMBI, TPAHHIIBL.

The periodic system as a classifica-
tion of the elements by the structure
of their electronic shells, the frequen-
cy of changes in the electronic con-
figuration of atoms. Structure of the
periodic system. The position of the
elements in periods, series, groups,
subgroups, families as a result of the
energy state and the number of va-
lence electrons of atoms. Complete
and incomplete electronic analogue
of the Periodic system. Various forms
of the Periodic system.

CoBpeMeHHbIE MPECTaBICHUS O CTPO-
eHun aroma. KBaHTOBBIE umcia, HX
(U3HYeCKUid CMBICI. DHEpPrust SJeK-
TpoHOB B atome. Cxema KBaHTOBaHHUS
SHEPIUM AJIEKTPOHOB IO YPOBHSIM M
nonypoBHaM. [Ipunnun Ilaymu. Ilpa-
Buina XyHna u KneukoBckoro. IlTons-
THS 0 ()OpMax SEKTPOHHBIX OOJIAKOB:
s-, p-, d-, f-amementsl, moHATHE 00
SIIEKTPOHHBIX aHasorax. CBsi3b MEKIY
ctpykrypoii IICD u ctpoennem atoma.
DU3NUECKUN CMBICII HOMEPA I'PYIIIbI,
HoMepa mnepuona. [lepuoandHOCTh
KHCJIOTHO-OCHOBHBIX U OKHCIIUTEIb-
HO-BOCCTAHOBUTEJIbHBIX CBOMCTB 3J1e-
MEHTOB U X coeauHennii. [Tonoxenne
B [ICD mIaBHBIX 2JIEMEHTOB THIPO-
cdepsl, armocdepbl, OMOTeHHBIX U pa-
JIMOaKTUBHBIX 37IeMeHTOB. [leproand-
HOCTb U3MEPEHHsI aTOMHBIX U HOHHBIX

Modern ideas about the structure of the
atom. Quantum numbers, their phys-
ical meaning. Electron energy in the
atom. The quantization scheme of the
electron energy by levels and sublev-
els. Pauli Exclusion Principle. Rules
of Hund and Klechkovsky. Concepts
of the forms of the electronic clouds:
s-, p-, d-, f-elements, the concept of the
electronic analogues. The relationship
between the structure of the PSE and
the structure of the atom. The physi-
cal meaning of the group number, pe-
riod numbers. The periodicity of the
acid-base and the oxidation-reduction
properties of the elements and their
compounds. The position in the PSE
of the main elements of the hydro-
sphere, atmosphere, biogenic and the
radioactive elements. The frequency
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pannycoB, CTEIICHU OKHCICHHS aTo-
MOB D3JICMCHTOB. DHEPrusi HOHHU3a-
LU, SHEPTHUS CPOJCTBA K DJICKTPOHY,
OTHOCHUTEJNIbHASI IEKTPOOTPHUIIATEb-
HOCTB, UX 3aBHCHUMOCTBL OT IIOJIOXKE-
Hust snemenTta B [1CD.

of the measurement of the atomic and
ionic radii, the degree of oxidation of
the atoms of the elements. The ioniza-
tion energy, the electron affinity ener-
gy, the relative electronegativity; their
dependence on the position of the ele-
ment in the PSE.

Hcnons3oBanue SaKOHOMepHOCTeﬁ
HCpPIOZ[PI‘ICCKOfI CHCTEMBI B CHHTEC3C
HCOPraHNn4CCKUX BCIICCTB.

The use of the regularities of the pe-
riodic system in the synthesis of the
inorganic substances.

Teopuu XMMUYECKON CBA3H.
Crtpoenue
HEOPraHu4eCKMX MOJIEKYJI

Theories of chemical
bonding. Structure
of inorganic molecules

TUIbl XUMHUYECKOH CBSI3U (KOBaJICHT-
Has, UOHHAs, BOAOpOAHAs). BaneHr-
HBIC MEeKTPOHBL. HopMmansHOE U BO3-
Oy)KICHHOE COCTOSTHHE JIIEKTPOHOB
B aToMe. DHEPreTHYeCcKHe W reoMe-
TPUYECKHE TapaMeTPbl XUMUYECKON
cBs3u. Teopuss XUMHUECKOH CBS3U
B METOJIC BaJIeHTHBIX cBsi3eit (BC).

Types of the chemical bonds (cova-
lent, ionic, hydrogen). Valence elec-
trons. The normal and excited state
the of electrons in the atom. The En-
ergy and the geometric parameters
of the chemical bonding. The theo-
ry of the chemical bonds in the va-
lence-bond method (VBM).

OOMEHHBII U JOHOPHO-AKIIENTOPHBII
crocoObl 00pa3oBaHusl KOBaJIEHTHOM
csi3u. CBoiicTBa KOBAJICHTHOW CBsI-
3u (NIPOYHOCTH, JUIMHA, HAIPABJICH-
HOCTb, KPAaTHOCTb, HACBIIIAEMOCTH).
[NoHsiTHE O KOBAJIEHTHOCTH JIEMEHTA.
[TonsipHble ¥ HENOJISIPHBIE MOJICKYIIBI.

The Exchange and donor-acceptor
methods of the covalent bond forma-
tion. Properties of the covalent bonds
(strength, length, orientation, ratio,
saturation). The concept of the co-
valence element. Polar and nonpolar
molecules.

JunonbHbIE MOMEHT MOJIEKYJbl. Te-
OpUs THOPUAM3AINU AIIEKTPOHHBIX
opbuTtanmeld W TEOMETPHUS MOJIEKYIL.
Curma- u mu- cBsi3u. OCHOBHBIE TTO-
JIOKEHHUSI METO/Ia MOJICKYJISIPHBIX Op-
ouraneii (MO).

The dipole moment of the molecule.
The theory of hybridization of the
electron orbitals and the geometry
of molecules. Sigma- and pi- bonds.
Principle of the method of the molec-
ular orbitals (MMO).

CBs3pIBAIOIME M PA3PBIXJISIONINE
MO. DuHepreTuueckue auarpamMmbl
TOMO- U T€TEPOSICPHBIX MOJICKYJT (Ha
npumepe O,, CO, N, NO).

Binding and loosening of the molec-
ular orbitals. Energy diagrams of the
homo and heteronuclear molecules
(by the example O, CO, N, NO).

MonHas cBsI3b Kak OpeesIbHbIN CI1y-
yall TOJSPHON KOBAJEHTHOH CBS3U.
CBolicTBa MOHHOW CBS3U. Bomopon-
Hasl CBsI3b U aHOMAJIbHBIC CBOMCTBA

Ion bond as a limiting case of a po-
lar covalent bond. Properties of ion-
ic bond. Hydrogen bond. Anomalous
properties of water. Comparative
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Bozibl. CpaBHUTEIbHAS YCTOWYMBOCTh
OCHOBHBIX TIPHPO/IHBIX KOMIIOHEHTOB.
[Monsipu3zanust MOJEKYJI U MEKMOJIe-
KyJSIpHBIC ~ CBSI3M  B3aMMOJCHCTBUS
(Cummer Ban-nep-Baamsca). Kpucrai-
JrYeckoe U aMop(hHOE COCTOSIHHE Be-
niectsa. TUIbl KPUCTAUIMYECKUX pe-
LIETOK (aTOMHas1, HOHHAs1, MOJIEKYJISIP-
Hast). JKnjikoe cocTosiHuE BEIIeCTBa.

stability of the main natural compo-
nents. Polarization of the molecules
and the intermolecular bonds of inter-
action (Van der Waals’ forces). Crys-
talline and amorphous state of matter.
Types of crystal lattices (atomic, ion-
ic, molecular). Liquid state of matter.

JlucniepcHble CHCTEMBI.
PacTBOpbI.
Crnoco0bl BbIpaKeHUs!
KOHILIEHTPAIUii pAaCTBOPOB

Disperse systems. Solutions.
Methods for expressing
solution concentrations

JlucrepcHoe COCTOSIHME BEIECTBA.
Kitaccudukanus IucrnepeHpIX CHCTEM
TI0 CTENEeHH JIMCIIEPCHOCTH M arperar-
HOMY COCTOSHHIO. 30JIH U TeTd. Adpo-
3011H, CIIOCOOBI MX TOJYYSHHUS U CBOM-
crea. KomtoniHoe cocrosiHue Bele-
cTBa. MeTo/IbI MOy YEeHUsI KOJTIOUIOB.
CBoiicTBa M yCTOMYHMBOCTH KOJUIOH-
noB. Koarymsnust u cequMeHTaus
koyutounoB. [IpuMepsl NPUPOIHBIX
JUCHEPCHBIX CUCTEM U YCJIOBHUA HX
o0pa3oBaHus (TyMaH, CMOT, B3BECH).

Dispersed state of matter. Classifica-
tion of the dispersed systems accord-
ing to the degree of dispersion and ag-
gregate state. Sols and gels. Aerosols,
methods for their preparation and
properties. Colloidal state of matter.
Methods for preparation of colloids.
Properties and stability of colloids.
Coagulation and subsidence of col-
loids. Examples of the natural dis-
persed systems and conditions of their
formation (fog, smog, suspensions).

IToBepxHOCTHBIC SIBIEHHS W COpO-
1ust. XapakTepuCTHKa COPOLIMOHHBIX
npoueccoB. [lonstie o MexdazHOH
sHeprun u [TAB. T'mapodunbubie n
ruapodoOHbIe COpOEHTHI. YenbHas
ancop6oums. MonooOMeHHas aicopo-
uus. [Tpumepsl.

Surface phenomena and sorption.
Characteristics of sorption processes.
The concept of interfacial energy and
surfactants. Hydrophilic and hydro-
phobic sorbents. Specific adsorption.
Ion-exchange adsorption. Examples.

OOue cBeneHus o pactsopax. JKunu-
KM€ U TBepAble pacTBOPLI. PacTBOpH-
MOCTb. 3aBUCUMOCTb PACTBOPUMOCTH
OT IPUPOIBI PACTBOPHUTENS, PACTBO-
PEHHOTO BELIECTBA, NABICHUS U TEM-
neparypsl. PactBopumocTs rasos. 3a-
koH ['enpu—JlasbToHA.

General information about solutions.
Liquid and solid solutions. Solubili-
ty. The dependence of the solubility
on the nature of the solvent, solute,
pressure and temperature. Solubility
of gases. Henry—Dalton’s law.

Boma kak pactBoputens. CtpoeHne
MOJIEKYIIbI BOZbl. CTPYKTypa sKUIKOMH
BOABl U nbaa. [IpupoaHbie BORHBIE
pacTBOPBIL.

Water as a solvent. The structure of
the water molecule. Structure of the
liquid water and ice. Natural water
solutions.
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Crioco0bl  BBIpaKEHHUSI KOHIIGHTpa-
LU pacTBOPOB (MOJISIpHASI, MOJISLIIb-
Hasi, MaccoBasl JI0JIsl, MOJIbHAsl JI0JIs,
MOJISIpHAsT KOHIICHTPALKs YKBHBAJICH-
Ta). MuHepanu3alus M COJICHOCTb
IIPUPOIHBIX PACTBOPOB.

Methods for expressing of solution
concentrations (molar, molal, mas
content, mole fraction, molarity of
equivalent). Mineralization and solt-
ness of the natural solutions.

JIEKTPOJIUTHI.
Koncranra n
CTeNeHb JUCCOMAIUN

Electrolytes.
Constant and degree
of dissociation

PactBopsl  anexrponutoB. Teopus
JIEKTPOJIMTUUECKON  TUCCOLIMALIUY.
Jlermenne 3IEKTPOIUTOB HA CHJIBHEIC
H cjia0ble IO CTEMEHH JIMCCOIMAIINH.
Crenenp mucconuanuu. DakTopsl,
BIIMSIIONINE HA CTEMEHb DJIEKTPOIIH-
THYECKOM auccormanmu. Koncranra
nuccouraunu. CBsi3b MEXAYy KOH-
CTaHTOM JUCCOLHAIMA U CTENEHBIO
JIICCOIMAIINN — 3aKOH pa30aBlICHUS
OcTBanbpaa.

Electrolyte solution. Theory of the
electrolytic dissociation. Strong and
weak electrolytes. The degree of the
dissociation. Factors affecting the de-
gree of the electrolytic dissociation.
Dissociation constant. The relation-
ship between the dissociation con-
stant and the degree of the dissocia-
tion — the law of Ostwald dilution.

Oco0eHHOCTH IPUMEHCHUS 3aKOHOB
HEDJICKTPOJIUTOB K pPa30aBICHHBIM
pacTBopam 3JIeKTponuToB. M30TOHH-
yeckui KodpPuimeHt. YpaBHeHHE
CBSI3M MEKIY U30TOHUYCCKUM KO-
(DUIIUEHTOM U CTCIICHBIO JUCCOIIHMA-
11U,

Features of the application of the laws
of non-electrolytes to dilute solutions
of electrolytes. Isotonic coefficient.
The equation of the relationship be-
tween the isotonic coefficient and the
degree of the dissociation.

CrymeHuaTtas JUCCOIMAIIUS MHOTO-
OCHOBHBIX KHCJIOT HW MHOI'OKHC-
JOTHBIX OCHOBaHWi. Jluccoumanms
amdorepusix  anekTpoiautoB. Co-
CTOSHHE CHJBHBIX  AJICKTPOIUTOB
B pactBope. [loHsATHE 00 aKTUBHOCTH
HOHOB, Kod((dHIMEeHTe aKTHBHOCTH,
HWOHHOM cuJie pacTBOPOB.

Stepwise dissociation of the polyba-
sic acids and the polyacid bases. Dis-
sociation of amphoteric electrolytes.
The state of the strong electrolytes in
solution. The concept of the ion activ-
ity, activity coefficient, ionic strength
of solutions.

HonHoe npousseaeHue BoAbI.
Boxoponublii moka3zareJib

Ionic product of water.
Hydrogen ion exponent

DNEKTPONUTUYECKAS  AUCCOLUAIIMS
Boabl. BomoponHblii  moxaszaTelns.
[onstne 006 wHAMKaTOpax. MeTomsl
onpeaeneHust pH pactBopos.

Electrolytic dissociation of water.
Hydrogen ion exponent. The concept
of indicators. Methods for determin-
ing the pH of solutions.
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OO0MeHHbIE peaKkun
B PacTBOPaX NIEKTPOJHUTOB

Exchange reactions
in electrolyte solutions

Hanpasnenue peaxuuit oOMeHa B pac-
TBOpax anekrponutoB. CocraBieHne
MOJIEKYJISIPHBIX ¥ HOHHO-MOJIEKYJISIP-
HBIX YpaBHEHUH peakiuii oOMeHa.

The direction of the exchange reac-
tions in electrolyte solutions. Compi-
lation of molecular and ion-molecular
equations of the exchange reactions.

I'maposus conei

Hydrolysis of salts

I'maoponm3 comneit. CTeneHb THAPOITH-
3a, KOHCTaHTa TUApoau3a. PakTopsl,
BIMAIOLIME Ha CTENEHb I'MIPOJIM3a.
HeoOparumeiid  ruaponus.  [mapo-
JU3 cOJIell MHOTOBAJIEHTHBIX HOHOB.
Pacuer pH B pactBopax conel, moa-
BEPrafoOLINXCsl THAPOIU3Y. 3HAUCHNE
TUIIPOJIN3A JJISl XapaKTEPUCTHKH KUC-
JIOTHOCTH TIPUPOAHBIX BOA M aTMO-
C(epHBIX 0CAJIKOB.

Hydrolysis of salts. The degree of
hydrolysis, the hydrolysis constant.
Factors affecting the degree of hy-
drolysis. Not-reversible hydrolysis.
Hydrolysis of salts of polyvalent ions.
Calculation of pH in solutions of salts
subjected to hydrolysis. The value of
hydrolysis to characterize the acidity
of natural waters and precipitation.

OKuCIuTEILHO-
BOCCTAHOBHUTEJbHBIE
peaxkiun

Oxidation-reduction
reactions

OnpeneneHue CTENEHH OKUCIEHHO-
CTH 2JIEMEHTa B HEOPTaHWYECKUX U
OpraHuyueckux coeauHeHusx. Oxuc-
JINTENIM, BOCCTAHOBUTEJIN, BEIIIECTBA,
00Iagaroe OKUCIUTENLHO-BOCCTa-
HOBHTEJIBLHOM TBOHCTBEHHOCTEIO.

Determination of the oxidation state
of the element in the inorganic and
the organic compounds. Oxidizing
agents, reducing agents; substances
with the redox duality.

CocraBienne ypaBHEHUH OKHCIIUTEIb-
HO-BOCCTaHOBUTEIIHHBIX PEAKIIUH.

Generation of aquations of the oxida-
tion-reduction reactions.

XuMu4yecKkass KHHETHKA.
XuMHYeCcKoe paBHOBeCHEe

Chemical kinetics.
Chemical equilibrium

Xummdeckast KnHeTHKa. CKOPOCTh XH-
MHYECKUX peakuuil. PakTopsl, BIUs-
IOIEe Ha CKOPOCTh PEeaknuy. 3aKoH
JeiicTByromux macc. KoHcraHTa cko-
poctH 1 ee pu3nvecKuit cMbici. [Ipu-
MEHEHHE 3aKOHa JEHCTBYIOIINX Macc
JUTSL TOMOTE€HHBIX U TeTepPOTeHHBIX CH-
crem. [lonsiTne mMexaHu3Ma peaxiuil.
Peaxkmuu mocnenoBatenbHbIe, Mapa-
JIeNTbHbIE, COTPSKEHHBIE, LIETTHbIE; HOH-
HbIe, MOJICKYJISIpHbIE, paJHUKalIbHbIE.

Chemical kinetics. The rate of the
chemical reactions. Factors affecting
the reaction rate. The law of the mass
action. Constant speed and its physi-
cal meaning. Application of the law of
the mass action for homogeneous and
heterogeneous systems. The concept
of the mechanism of the reactions.
Reactions are consecutive, parallel,
paired, chain; ion, molecular, radical.
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BnusHue temmneparypsl Ha CKOPOCTb
peaxkuuu. IlpaBuno Baur-Todpda n
o0nacTe €ro NMpHMEHEHUs. YpaBHe-
Hue AppeHuyca. DHeprus aKTHBaLUH
XMMHYECKOTO Tporecca. AKTHBHPO-
BaHHBII KOMIUIEKC. ['OMOTeHHBI n
TeTepOreHHbIN KaTaJIn3.

The effect of the temperature on the
reaction rate. The Rule of Vant-Goff
and the scope of its application. Ar-
rhenius equation. The activation ener-
gy of the chemical process. Activated
complex. Homogeneous and hetero-
geneous catalysis.

OOparuMble 1 MPAKTHUECKH HEoOpa-
THMBIC XUMUYECKHE PeaKii. XUMH-
YecKoe paBHOBECHE.

Reversible and practically not-revers-
ible chemical reactions. Chemical
equilibrium.

Koncranra paBHOBecust U ee (Qu3H-
yeckuil cMblici. CMelleHne XuMuie-
cKoro paBHoBecust, npunuui Jle-1la-
Tenbe. PaBHOBecHE B TOMOTEHHBIX H
rereporeHHelx cucremax. ®azosas
JquarpaMma Bojibl. TertoBbie d(dek-
Thl XMMHUYECKUX peakuuil. BuyTpen-
HSISL DHEPTUS W DHTAJBIHA. DHTAIb-
mus oOpazoBaHus BemiecTBa. CraH-
JAPTHOE COCTOSTHHE BEIIeCTBa. 3aKOH
T'ecca. DHTANBIUA XUMHYECKOU pe-
akiuu. [IpaBuno ¢a3 I'mboca. Ipu-
Mepbl TOMOT€HHBIX M T'€TepOreHHBIX
PAaBHOBECHBIX IPOIIECCOB B MPUPOI-
HOM cpene.

The equilibrium constant and its phys-
ical meaning. The chemical equilibri-
um dislocating, Le Chatelier’s princi-
ple. Equilibrium in the homogeneous
and heterogeneous systems. Phase
diagram of water. Thermal effects of
the chemical reactions. Internal ener-
gy and enthalpy. Enthalpy of the sub-
stance formation. Standard state of a
substance. Hess’s Law. Enthalpy of
the chemical reaction. Gibbs phase
rule. Examples of homogeneous and
heterogeneous equilibrium processes
in the natural environment.

OCHOBBI IEKTPOXUMHMH.
JIEKTPOJIH3

Principle of electrochemistry.
Electrolysis

OcHoBbl  anekTpoxumun.  Teopust
rajJbBaHUUECKOTO 3JIE€MEHTa. OJeK-
TPOAHBIE TOTEHIMAJBl. YpaBHEHHE
Hepucra. DnekTpofgHble  peakiui.
CranpapTHBIl  JJIEKTPOAHBIA  MO-
TCHIMA KaK XapaKTEpPUCTHKA XH-
MHYECKOM aKTUBHOCTH METAJIIOB.
Kopposust metannoB. CranmapTHBIN
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIIN
MOTEHIHAI.

Principle of electrochemistry. The
theory of the galvanic cell. Electrode
potentials. Nernst equation. Electrode
reactions. Standard electrode poten-
tial as a characteristic of the chemical
activity of metals. Corrosion of met-
als. Standard redox potential.

DIIeKTPOIIN3 pacTBOPOB M PACILIABOB
anekTpoianuToB. OmnpeneneHue Ha-
IIPABJICHUS PEAKLUN OKUCIIEHUS-BOC-
CTAHOBJICHUSL.

Electrolysis of solutions and melts of
electrolytes. Determination of the di-
rection of the oxidation-reduction re-
actions.
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KomMniekcHble coeMHEHU

Complex compounds

Kommniekcubie coenunenus. CTpyk-
Typa KOMIIIEKCHBIX COEIMHEHHH.
LlenTpanbHble KaTHOHBI U JINTAH/IBL.
Koopaunanmonnoe uucno. I3ome-
pUsl KOMITJIEKCOB.

Complex compounds. The structure
of complex compounds. The Central
cation and the ligands. Coordination
number. Isomerism of complexes.

Knaccudukarmms, HOMEHKIaTypa W
CBOMCTBA KOMILUICKCHBIX COCIUHE-
Hui. Jluccormumanmuss KOMITIEKCHBIX
noHoB. KoHcTaHTa HECTOMKOCTH.
Paspylienne KOMILJIEKCHBIX HOHOB.
BHyTpUKOMIUIEKCHBIE HOHBI M HX
3HaUCHHUE B AQHAJIMTUYCCKOM XHMHH
U THAPOXUMHH. POJIb KOMILJIEKCHBIX
COEIMHEHUN B pa3BUTHH HAYKH, POJIb
B MPUPOJIE, TEXHOJIOTUH, MEIUIIMHE,
HEOPraHU4eCKOM CHHTE3€.

Classification, nomenclature and
properties of the complex com-
pounds. Dissociation of the complex
ions. Instability constant. The de-
struction of the complex ions. Chelate
ions and their significance in the ana-
lytical chemistry and hydrochemistry.
The role of the complex compounds
in the development of science, in na-
ture, technology, medicine, inorganic
synthesis.

4.3. IIpakTHyeckue u JabopaToOpHbIe 3aHATHUS,
UX colep:KaHue

Ne Ne pasne- 3 dopvia 1po- Dopmupye-
| A aue- Temaruka 3aHATHH penenmg | MPIC KOMIIe-
LUIIIMHBI TCHLUH
IIpakmuyeckue 3ansamus
1 1 OCHOBHBIE 3aKOHBI XUMUH CemuHap OIIK-2
OIIK-5
OK-5
2 2 CaoifcTBa OCHOBHBIX KiaccoB | CeMuHap OIIK-2
HEOPraHMYECKUX COEIUHEHUI OIIK-5
OK-5
3 3 [lepnongmueckuii 3akoH 1 ie- | CemuHap OIIK-2
proandeckas cucreMa OIIK-5
OK-5
4 3 Crpoenne atoma Cemunap OIIK-2
OIIK-5
OK-5
5 1-3 O6ob61aromee 3aHATHE. CemuHap OIIK-2
Kontponsnas pabota KonTtpoms- | OIIK-5
Hag pabora | OK-5
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Ne Ne paszne- 3 dopvia 1po- Dopmupye-
| e Temaruka 3aHsATHIA penernus | MPIC KOMIIe-
IUTUTAHBI TCHIIUU
6 4 Teopun xumuyeckoii ces3u. | CemuHap OIIK-2
CtpoeHre HeoOpraHMIeCKIX OIIK-5
MOJIEKYJ OK-5
7 5 Crroco0BI BBIpayKeHUS KOH- CemuHap OIIK-2
[EHTPAIUHA PAaCTBOPOB OIIK-5
OK-5
8 67 Onexrponutel. Koncranrta CemuHap OIIK-2
M CTETNEHD IUCCOIMAIINH. OIIK-5
HonHoe npou3BeieHne BOIBI. OK-5
Bonoponnsiii mokasaresb
9 8 OOMeHHBIE peaKIuy B pac- Cemunap OIIK-2
TBOpaxX MIEKTPOIUTOB OIIK-5
OK-5
10 9 T'maponus coneit CemuHap OIIK-2
OIIK-5
OK-5
11 4-9 Oo6o01arolee 3aHITHE. CemuHap OIlK-2
KonTponbnas pabora Kontpone- | OIIK-5
Hast pabora | OK-5
12 10 OKHCIUTENBbHO-BOCCTaHOBU- | CeMuHap OIIK-2
TEJIbHBIE PEaKIN1 OIIK-5
OK-5
13 11-12 | Xumudeckasi KHHETHKA. Cemunap OIIK-2
XuMHUECKOe PaBHOBECHE. OIIK-5
OCHOBBI AEKTPOXUMHU OK-5
14 13 KomrutekcHbie coemnHeHus CemuHap OIIK-2
OIIK-5
OK-5
15 10-13 O06o0maroriee 3aHATHE. Cemunap OIIK-2
KontponpHas paboTa KonTtpoms- | OIIK-5
Has pabora | OK-5
Jlabopamopnyie 3ansmust
1 1 Texnnka 6e3onacuoctr ipu | Jlaboparop- | OIIK-2
BBITIOJIHEHHUH J1Ta0opaTopHbIX | Has pabora | OIIK-5
pabot. XumMudeckas rmocyaa u OK-5
IpruOOpHI
2 2 CBoiicTBa OKCHAOB ¥ THIPOK- | Jlaboparop- | OIIK-2
CHJIOB Has pabora | OIIK-5
OK-5
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Ne Ne paszne- 3 dopvia 1po- Dopmupye-
| e Temaruka 3aHsATHIA penernus | MPIC KOMIIe-
IUTUTAHBI TCHIIUU

3 2 CBolicTBa OKCHIIOB ¥ THAPOK- | JTaboparop- | OIIK-2
CHJIOB Has pabora | OIIK-5

OK-5
4 2 CaoiicTBa comeit Jlaboparop- | OIIK-2
Has pabora | OIIK-5

OK-5
5 2 Pemenne skcnepumenTanb- Jlaboparop- | OIIK-2
HBIX 3a7a9 Has pabora | OIIK-5

OK-5
6 5 IIpuroroBnenue pacTeopa Jlaboparop- | OIIK-2
3a/1aHHOM KOHLIEHTpaluu Has pabora | OIIK-5

OK-5
7 7 Onpenencuue pH pactBopoB | Jlaboparop- | OITK-2
Hast pabora | OIIK-5

OK-5
8 8 Peaxiiuu noHHOTO OOMEHA Jlaboparop- | OIIK-2
Hast pabora | OIIK-5

OK-5
9 8 Pemenue skcriepuMeHTab- JlaGoparop- | OIIK-2
HBIX 33724 Has pabora | OIIK-5

OK-5
10 9 T'mapomms comeit Jlaboparop- | OIIK-2
Has pabora | OIIK-5

OK-5
11 9 Pemenune skcnepumeHTanb- Jlaboparop- | OIIK-2
HBIX 3a/1a4 Has pabora | OIIK-5

OK-5
12 10 OxucnurensHo-BoccTaHoBr- | Jlaboparop- | OIIK-2
TEJIbHbIE PEAKLIUHI Has pabora | OIIK-5

OK-5
13 10 OxucnurensHO-BoccTaHOBU- | JIaboparop- | OITK-2
TEJIbHbIC PEAKLIUU Hast pabora | OIIK-5

OK-5
14 11 dakTopsl, BiustolIKe Ha cko- | JlJaboparop- | OITK-2
pPOCTh XUMHUYCCKOU peaknuu | Has pabora | OIIK-5

OK-5
15 13 KomruiekcHbie coennHeHust JlaGoparop- | OIIK-2
Hast padora | OIIK-5

OK-5
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4.3. Laboratory and workshops,
their content Workshops

Ne e of The topics of the course Formof | Formed com-
course classes petencies
Basic concepts and laws of Workshop | GPC-2
1 1 chemistry GPC-5
GC-5
Classes of inorganic substances | Workshop | GPC-2
2 2 GPC-5
GC-5
Periodic law. Periodic system of | Workshop | GPC-2
3 3 the elements GPC-5
GC-5
Atomic structure. Workshop | GPC-2
4 3 GPC-5
GC-5
Generalizing lesson. Workshop | GPC-2
5 1-3 | Test Test GPC-5
GC-5
Theories of chemical bonding. Workshop | GPC-2
6 4 Structure of inorganic molecules GPC-5
GC-5
Methods for expressing solution | Workshop | GPC-2
7 5 concentrations GPC-5
GC-5
Electrolytes. Constant and Workshop | GPC-2
3 67 degree of dissociation. Ionic GPC-5
product of water. Hydrogen ion GC-5
exponent
Exchange reactions in Workshop | GPC-2
9 8 electrolyte solutions GPC-5
GC-5
Hydrolysis of salts Workshop | GPC-2
10 9 GPC-5
GC-5
Generalizing lesson. Workshop | GPC-2
11| 49 | Test Test GPC-5
GC-5
Oxidation-reduction reactions Workshop | GPC-2
12 10 GPC-5
GC-5
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Ne Ne of The topics of the course Form of | Formed com-
course classes petencies
Principle of electrochemistry. Workshop | GPC-2
13 | 11-12 | Electrolysis GPC-5
GC-5
Complex compounds Workshop | GPC-2
14 13 GPC-5
GC-5
Generalizing lesson. Workshop | GPC-2
15 | 10-13 | Test Test GPC-5
GC-5
Laboratories
1 1 Safety in the performance of Laboratory | GPC-2
laboratory work. Chemical GPC-5
glassware and equipment GC-5
2 2 Properties of oxides and Laboratory | GPC-2
hydroxides GPC-5
GC-5
3 2 Properties of oxides and Laboratory | GPC-2
hydroxides GPC-5
GC-5
4 2 Properties of salts Laboratory | GPC-2
GPC-5
GC-5
5 2 The solution of experimental Laboratory | GPC-2
problems GPC-5
GC-5
6 5 Preparation of a solution of a Laboratory | GPC-2
given concentration GPC-5
GC-5
7 7 Determination of pH of Laboratory | GPC-2
solutions GPC-5
GC-5
8 8 Ion exchange reactions Laboratory | GPC-2
GPC-5
GC-5
9 8 The solution of experimental Laboratory | GPC-2
problems GPC-5
GC-5
10 9 Hydrolysis of salts Laboratory | GPC-2
GPC-5
GC-5
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No of

Ne The topics of the course

course

Form of | Formed com-
classes petencies

11 9 The solution of experimental Laboratory | GPC-2

problems

GPC-5
GC-5

12 10 | Oxidation-reduction reactions Laboratory | GPC-2

GPC-5
GC-5

13 10 Oxidation-reduction reactions GPC-2

GPC-5
GC-5

14 11 Factors affecting the reaction GPC-2

rate

GPC-5
GC-5

15 13 Complex compounds

GPC-2
GPC-5
GC-5

5. YueOHo-MeTOAMYECKOE
o0ecneyeHue
CaMOCTOATEJIbHOM
padoThI CTYIEHTOB H
OlleHOYHbIE CPeICTBA
JJISl TEKYIero KOHTPOJIst
yCIeBaeMOCTH,
MPOMEKYTOYHOM
arTecTalMM Mo HTOram
OCBOEHHUS TUCIUILITHHBI

5. Educational and
methodological
support of independent
work of students and
assessment tools for
current control of
progress, intermediate
certification
on the results of
mastering the discipline

5.1. Tekymmuii KOHTPOJIb

5.1. Current control
(assessment)

®dopMaMHu TEKYyLIEro KOHTPOJS SBIs-
FOTCSL:

— IMMUCBMEHHBIN JKCTpecc-onpoc (1po-
BOJWUTCS B 3aKIIOYMTEIBHOM dacTh
JIKITHOHHOTO 3aHATHS);

— YCTHBIH AKCIPECC-0IPOC (IIPOBOIUTCS
NocJe KaXkI0W JIEKIIUU BO BCTYIHUTEIb-
HOM 9acTH MPaKTUYECKOTO 3aHSTHsI);

Forms of the current control (assess-
ment) are:

— written express-survey (conducted
in the final part of the lecture class);
— oral express-survey (conducted af-
ter each lecture in the introductory
part of the practical lesson);
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— cobecenoBanst (KOJJIOKBUYM, HH/IU-
BU/IyalIbHBIN OITPOC) MO TEME 3aHSATHS;
— MUCBMEHHBIE OTYETHI 10 JTadopaTop-
HBIM paboTaM M UX 3aIl1Ta;

— KOHTPOJBHASA paboTa.

— interviews (colloquium, individual
survey) on the topic of the lesson;

— written reports on laboratory work
and its presentation;

— test.

Texymmii KOHTPOJIb TPOBOMTCS B TIE-
PHOJ ayANTOPHON ¥ CAMOCTOSITETBHON
paloOTHI CTYIEHTOB B YCTAHOBJICHHBIC
CPOKHM TI0 PacIUCaHUIO.

Current control is carried out during
the classroom and independent work
of students in a timely manner ac-
cording to the schedule.

O0pa3zeny KOHTPOJILHOIO 3aJaHUS TEKYLero KOHTPOJIsI

KonTpoJibHasi padoTa no JuCHUIIHHE «XUMUS»
HanpaBienue moaroToBku —
05.03.06 «IKo0J10rUs1 M NPUPOAONOIb30BAHUEY
[poduib «Ikonoruyeckue NpodaeMpl H0IbIINX FOPOAOB,
IPOMBILIJICHHBIX 30H M NOJISAPHBIX 00/1acTei»

Bapuanr 1-1

1. B peakiuu cepsl ¢ KHCIOPOAOM U3pacxoaoBanoch 0,2 sKBUBa-
nenTa cepbl. CKOJIBKO JUTPOB U IPaMMOB KHCIIOPOJia BCTYIHIIO B pe-

aKuio?

2. CocTaBbTe MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHHS PEAKITUN 00-
MEHA MEXKY CIEAYIOLIMMU BEUIECTBAMU:

a) HUTPAT aJIOMUHUS + TUIPOKCUT CTPOHITUS =

0) cysibpuT HATPUS + XITOPOBOJOPOJ =
151 BBIAEIEHHBIX COEIMHEHUH pacCUUTANTE SIKBUBAJIEHT.

3. HazoBuTe 21eMEeHTHI, UMEIONTHE CIICAYIONINE OKOHIAHUS dJIEK-

TPOHHBIX (Gopmyr: a)...3s?3p’, 0)..

.3823p%4s?. Hanummre (GopmMyIisl

BBICIINX OKCHJOB 3THX 3JIEMCHTOB U OINPCACIMTE XapaKTCp UX KHC-

JIOTHO-OCHOBHBIX CBOMCTB.

4. Bpruucnure MOJSPHYIO KOHIICHTPAIIUIO YKBUBAJICHTOB U MO-
JSIPHYIO0, MOJISIFHYIO KOHIIEHTPAIIMU PacTBOPa, B KOTOPOM MaccoBast
nons CuSO, pana 10%. IlnotHocts pacteopa 1,107 r/mi.

5. B 0,0001 M pactBope cmaboit kucimorel HA KoHIIeHTparus
nonoB H* cocrasnsier 10°¢ monw/n. Onpenenure Knuc (HA), crenens
nmuccormarnuu HA u PH storo pactopa.

3ag. kadenpoii
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Sample control task of the current control (assessment)

Test of the discipline “Chemistry”
05.03.06 “Ecology and environmental management”
Orientation “Ecological problems of big cities,
industrial zones and polar regions”

Variant 1-1

1. In the reaction of sulfur with oxygen, 0.2 equivalent of sulfur
was consumed. How many liters and grams of oxygen had reacted?
2. Make molecular and ionic equations of exchange reactions be-

tween the following substances:

a) aluminum nitrate + strontium hydroxide =

b) sodium sulfite + hydrogen chloride =
Calculate the equivalent for the selected compounds.

3. Name the elements that have the following endings of electron-
ic formulas: a)... 3s?3p°, 0)...3s23p%4s*. Write the formula of higher
oxides of these elements and determine the nature of their acid-base

properties.

4. Calculate the molar concentration of equivalents and mo-
lar, molar concentration of the solution in which the mass fraction of
CuSO0, is 10%. The density of the solution is 1.107 g/ ml.

5. Write the equation of hydrolysis of the salt of lead nitrate (II)
and potassium bicarbonate. Specify the color of the litmus in solutions

and pH.
Head of Department

5.2. Meronnueckue
YKa3aHHUS 110 OPraHu3anuu
CaMOCTOSATEIbHOU padoThI

5.2. Guidelines for
the organization
of independent work

CamocrosiTenbHasi paboTa CTYJICHTOB
ABJISIETCS] COCTABHOM YaCTHIO YIeOHOM
PabOThI ¥ UMEET LEIBIO 3aKPEIUICHNE
U yroIyOneHHsl TONYYEHHBIX 3HAHWH
U HaBBIKOB, IOWUCK M IpUOOpEeTeHHE
HOBBIX 3HAHUIl, a TakXe BBIIOJIHE-
HUE Y4eOHBIX 3a/IlaHMH, TOATOTOBKY
K IpezacTosAmuM 3ansTusiM. CamocTto-
ATeNnbHAsT paboTa MHperyCMaTpPHBAcT,
KakK IMPaBUIIO, MOJATOTOBKY K MPaKTH-
YECKUM U J1a00paTOPHBIM 3aHSTHSIM.

Independent work of the students is
an integral part of educational work
and aims to consolidate and deepen
the acquired knowledge and skills,
search and acquisition of new knowl-
edge, as well as the implementation
of educational tasks, preparation for
the upcoming classes. Independent
work usually involves preparation for
practical and laboratory classes.
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Pabora ¢ mureparypoil mpemycma-
TPHUBAET CAMOCTOSITEIHHOE H3yUCHHE
TeopeTHdeckoro Marepuana. [lpu ca-
MOCTOSITEIBHOI paboTe Hax pasaena-
MU JUCUUIUIMHBI, TPU BBIMOJIHEHUU
MPaKTUYECKUX paboT, TMpH TOATO-
TOBKE K IPOMEKYTOYHOMY KOHTPO-
JIO CTYACHT AOJDKEH H3YyYUTh COOT-
BETCTBYIOIINE Pa3Ieibl OCHOBHON H
BCIIOMOTaTeIbHON JIUTEpATyphbl IO
JTUCIUTUIAHE, a TaKXKe HCIOIb30BaTh
YKa3aHHbIE B MEpPEYHE MHTEPHET-Pe-

CYPCBI.

Working with literature provides the
independent study of theoretical ma-
terial. When working independently
on the sections of the discipline, in
the performance of practical work,
in preparation for the interim control,
the student must study the relevant
sections of the main and auxiliary lit-
erature on the discipline, as well as
use the Internet resources specified in
the list.

B npomecce camoctosTenbHOM yueo-
HOM JIeSITENbHOCTH  (DOPMHUPYIOTCS
YMEHHS: aHAIN3UPOBATH CBOU TTO3HA-
BaTeJIbHbIE BO3MOXKHOCTH U IUIAHU-
poBaTh CBOIO TO3HABATENIBHYIO IEf-
TENBHOCTD; PadOTaTh ¢ UCTOUHUKAMHU
HH(POPMAIUK: TEKCTaMH, TA0IUIIAMH,
CXeMaMHM; aHAJIM3MPOBAaTh MOJIyUYCH-
HYIO yueOHYI0 HH(OpMaIUIo, eaTh
BBIBOJIbI; AHAIM3HPOBATh U KOHTPO-
JMPOBaTh CBOU Yy4deOHBIC JECHCTBHS;
CaMOCTOSITENIFHO  KOHTPOJINPOBATh
IOJTy4EHHbIE 3HAHUSI.

In the process of independent learn-
ing activities the following skills are
formed: to analyze the cognitive ca-
pabilities and plan their cognitive ac-
tivities; to work with the sources of
information: texts, tables, diagrams;
to analyze the received educational
information, to draw the conclusions;
to analyze and control the learning
activities; to control the knowledge
gained independently.

IIpouecc moadopa HeoOXOAUMOI JIH-
TepaTrypbl CIIOCOOCTBYET MOBBIIIE-
HUIO YPOBHSI TCOPETHUCCKON MOMATO-
TOBKH, 00JIee MOJTHOMY YCBOCHHIO U3-
y4aeMOro MaTepuala i MPUMCHCHHIO
TTIOJTYYCHHBIX 3HAaHUH Ha ITPaKTHUKE.

The process of selecting the neces-
sary literature helps to improve the
level of theoretical training, a more
complete assimilation of the materi-
al under study and the application of
knowledge in practice.

CamocTositesnbHast paboTa CTyIEHTOB
peanu3yercs B BUIE:

— MOATOTOBKU K KOHTPOJIBHOW pado-
TC;

— MOATOTOBKH K BBITIOJIHEHHIO JIa00-
paTopHBIX padoT;

— COCTaBJICHHS OTYETOB II0 J1abopa-
TOPHBIM padoTam;

— IIOATrOTOBKHU K 3alllUTC OTUCTOB IO
nabopaTopHBIM padboTaMm;

— paboTBI Ha/l BOIIPOCAMHU U 33IaHUsI-
MH JJIsL CAMOIIPOBEPKH.

Independent work of the students is
realized in the form of:

— preparation for the control work;

— preparation for laboratory work;

— preparation of reports on laboratory
work;

— preparation for the presentation of
the laboratory reports;

— work on questions and tasks for
self-test.
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5.3. IIpomexyTOUHBII
KOHTPOJIb

5.3. Intermediate control

3auer (1 cemectp)
Ok3ameH (2 cemectp)

Pass-fail exam (1 semester)
Exam (2 semester)

5.3.1. [IpoBenenue 3ayera

5.3.1. Pass-fail exam

Ilpu npoBeneHuM 3adyera Y4YUTHIBA-
I0TCSI UTOTH TEKYIIEH yCIIeBaeMOCTH
CTyA€HTa W YCTHBI OTBET Ha BO-
npocbl. CTyAeHTbI, BBIIOJHHUBIINE
BCE 3a/IaHHs TEKYIIEro KOHTPOJSI Ha
«XOPOLIO» U OTIMYHO» U HE MPOITY-
CKaBIIMe y4eOHbIe 3aHsThs / 0Tpabo-
TaBILIUE MPOMYIICHHbIC yYeOHbIC 3a-
HSITHS, MOTYT OBITH aTTeCTOBAaHbI Oe3
MPOBEJICHUSI TPOILEYPbl OTBETA Ha
BOTIPOCHI (3a9€T — «aBTOMAT).

During the pass-fail exam, the results
of the student’s current progress and
the oral answer to the questions are
taken into account. Students who have
completed all the tasks of the current
control for “good” and “excellent”
marks and did not miss the training
sessions / spent missing training class-
es can be certified without carrying
out the procedure for answering ques-
tions (pass-fail exam — “automatic”).

IIpuMepHBbIii nepevyeHb
BOIIPOCOB K 3a4eTy

Approximate list of questions
to offset

1. Xumusi Kak ecTecTBEHHas Hayka.
OCHOBHBIE XUMHYECKHE TTOHATHS.

2. Xumudeckue peaknuu. Kiaccu-
(duKanusT XMMHYECKUX peakiuui 1o
YHUCIy ¥ COCTaBy pearupyromiux Be-
MICCTB U MPOIAYKTOB PEAKIIHU.

3. Xumunueckuii sneMenT. OTHOCH-
TeJbHAs aTOMHAs Macca XMMHYECKO-
ro sneMeHTa. M30ToIEbl.

4. KomngectBo BemecTBa. Momsp-
Has Macca.

5. 3aKOH NOCTOSHCTBA COCTaBa Be-
mecTBa. 3aKOH COXPAaHCHHS MacChI
BEIIECTB.

6. 3akon ABoraapo. CrnenctBus u3
3aKkoHa ABorajpo. OTHOCHUTENIbHas
IIJIOTHOCTH rasa.

7. Oxcuppl, UX KIacCUpUKanus. Xu-
MHYECKHE CBOHCTBA M TIOTYYCHUE OK-
CHJIOB.

8. TUApOKCHIBI, UX KIacCH(pUKAIHS.
KucnotHbie THIPOKCHIBI (KHCIOPOI-
coziepKalue KHUCIOThI). XUMHYe-
CKHE CBOICTBA U MMOJIYYCHHUE KUCIIOT.

1. Chemistry as a natural science.
Basic chemical concepts.

2. Chemical reactions. Classification
of chemical reactions according to the
number and composition of reactants
and reaction products.

3. Chemical element. The relative
atomic mass of a chemical element.
Isotopes.

4. The amount of substance. Molar
mass.

5. The law of constancy of the sub-
stance. Law of conservation of mass
of substances.

6. The law of Avogadro. Conse-
quences of the law of Avogadro. The
relative density of the gas.

7. Oxides, their classification. Chem-
ical properties and production of ox-
ides.

8. Hydroxides, their -classification.
Acidic compounds (oxygen-contain-
ing acid). Chemical properties and
production of acids.
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9. OcHOBHBIE THAPOKCHUIBI (OCHOBA-
HUs). XUMHYECKUE CBOMCTBA U TIONY-
YeHHE OCHOBAHUIL.

10. AmdotepHBIe THAPOKCUABL. XH-
MHUYECKHE CBOWCTBA U IMOJIy4YCHHUE
amM(OTEpHBIX THAPOKCHIOB.

11. Comn, nx kiaccuduxanms. Xumu-
YeCcKHe CBOMCTBA U MOTy4YEHHE COJeil.
12. KBaHTOBO-MexXaHMUeCKass MOJIEINb
cTpoeHus atoma. KopryckynsipHo-BoI-
HOBOH JyaJIi3M 3JIEKTPOHA.

13. AtomHBIC OpOHTANH.

14. DnexTpoHHAast KOHGHUTYPALUS aTO-
Ma. DHEPreTUYECKUil ypoBeHb. DHEp-
TeTUYEeCKUil MmoaypoBeHb. [IpuHIumnm
[Taymu. IIpasuno Xynaa.

15. S-, p-, d-, f-amemenTHI, UX 0OMIast
XapaKTepUCTHKA.

16. Tlepuoauueckuii 3aKoH.

17. Tlepuonuyeckasi cucreMa XUMH-
YECKUX DIICMEHTOB.

18. Xumnueckas cBs3b. Buapl xumu-
yecko cBsizu. KoBaneHTHas CBs3b.
JIOHOpHO-aKUENTOPHBIH ~ MEXaHU3M
KOBAJICHTHOU CBSI3HU.

19. Monnas cBs3b.

20. Merannngeckas CBSI3b.

21. BomoponHast CBA3b.

22. BemecTBa MOJIEKYISIPHOTO U He-
MOJIEKYJIIpHOTO cTpoeHus. Kpucra-
JMYECKUE PEIICTKH, UX THITHI.

23. Yucrtsle BemecTBa U cmecH. Pac-
TBOPBHIL.

24. JTucnepcHele cuctemsl. Knaccu-
(ukays nucnepcHBIX cucteM. Koi-
JIOUJTHBIE PACTBOPBL.

25. WctunaHble pacTBOpHl. PacTBOpE-
HUE KaK (U3UKO-XUMHUYECKHU Tpo-
necc. PactBopumocts. IIpoussene-
HHE PaCTBOPUMOCTH.

26. CriocoObl BBIPAXKCHUS KOHIICH-
Tpalry pacCTBOPEHHOTO BEIIECTBA.
27. DOnexrpomutsl. Teopus a1eKTpo-
JIMTAYECKON AUCCOLMALINH.

9. Basic hydroxides (bases). Chemi-
cal properties and preparation of bas-
es.

10. Amphoteric hydroxides. Chemi-
cal properties and preparation of am-
photeric hydroxides.

11. Salts, their classification. Chemi-
cal properties and preparation of salts.
12. Quantum-mechanical model of
atomic structure. Wave-particle dual-
ity of an electron.

13. Atomic orbitals.

14. Electronic configuration of the
atom. Energy level. Energy sublevel.
Pauli principle. Hund’s Rule.

15. S-, p-, d-, f-elements, their gener-
al characteristics.

16. Periodic law.

17. Periodic system of chemical ele-
ments of D.I. Mendeleev.

18. Theories of chemical bonding.
Structure of inorganic molecules. Co-
valent bond. Donor-acceptor mecha-
nism of covalent bond.

19. Tonic bond.

20. Metallic bond.

21. Hydrogen bond.

22. Substances of molecular and
non-molecular structure. Crystal lat-
tices, their types.

23. Pure substances and mixtures.
Solutions.

24. Disperse system. Classification
of disperse systems. Colloidal solu-
tion.

25. True solutions. Dissolution as a
physic-chemical process. Solubility.
Solubility product.

26. Methods of expression of con-
centration of the dissolved substance.
27. Electrolytes. Theory of electro-
lytic dissociation.
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28. CreneHb  DICKTPOIUTUYECKOM
nuccorpanuu. CUIbHBIE M ClIa0ble
SJIEKTPOJIUTHL.

29. MoHHOE TpPOU3BEAECHUE BOIbL.
Bonoponnsiii  nokaszarens. Kucnor-
HOCTb BOJIHBIX PACTBOPOB B JKUBOH U
HEKUBOU MTPUPOJIE.

28. The degree of electrolytic disso-
ciation. Strong and weak electrolytes.

29. Ionic product of water. Hydrogen
indicator. Acidity of aqueous solu-
tions in animate and inanimate nature.

5.3.2. IlpoBenenne 3k3aMmeHa

5.3.2. Exam

K sx3ameny nomycKaroTcs CTyeHTHI,
YCIICIIHO BBIMOJHUBIIKNE BCE 337a-
HUS TeKyliero koHtpois. [Iponeny-
pa MPOBEACHUS 3K3aMCHA BKJIFOUACT
YCTHBI OTBET Ha BOMPOCHI U BHI-
MTOJTHEHUE TPAKTHYECKOTO 3aJaHHS
(pemieHne pacueTHOM 3amadd, Co-
CTABJICHUC yPABHCHUH XUMHYCCKUX
peaxiuii).

Students who have successfully com-
pleted all the tasks of the current con-
trol are allowed to take the exam. The
procedure of the exam includes an
oral answering the questions and the
practical tasks (solution of the com-
putational problem, the preparation of
the equations of chemical reactions).

IpumepHbIii
nepeyeHb BONMPOCOB

Approximate list of questions

1. XuMusl Kak ecTeCTBEHHas Hayka.
OCHOBHBIE XUMHUYCCKUE ITOHATHUS.

2. Xumnyeckue peakuuu. Kiaccu-
(uKarys XAMHYECKUX pPEaKIuil 110
YHCIy W COCTaBy pPEarupykoux Be-
IIECTB ¥ MPOJYKTOB PEAKITHH.

3. Xumuueckuii smemeHT. OTHOCH-
TeIbHas aTOMHAsI Macca XUMHUYECKOrO
sneMenTa. M30Tomsl.

4. KommgectBo BemiecTBa. MomnsipHas
macca.

5. 3aKkoH IIOCTOSIHCTBA COCTaBa Be-
1EecTBa. 3aKOH COXPAHEHHUs MacChl
BCIIECTB.

6. 3akoH ABoraapo. CrnenctBus u3
3akoHa ABoraapo. OTHOcHTENbHas
IUIOTHOCTB Ta3a.

7. Oxcujpl, UX Kiaccudukarms. Xu-
MHYECKHE CBOMCTBA U MOJIyYEHHUE OK-
CHJIOB.

8. T'mapoxcumpl, UX KiacCU(DUKAIIHSL.
Kucnorapie THApOKCHABI (KUCIOPOA-
coJieprKanife KUCIOThI). XUMHUYECKHE
CBOMCTBA U IIOJyYEHUE KUCIIOT.

1. Chemistry as a natural science.
Basic chemical concepts.

2. Chemical reactions. Classification
of chemical reactions according to the
number and composition of reactants
and reaction products.

3. Chemical element. The relative
atomic mass of a chemical element.
Isotopes.

4. The amount of substance. Molar
mass.

5. The law of constancy of the sub-
stance. Law of conservation of mass
of substances.

6. The law of Avogadro. Conse-
quences of the law of Avogadro. The
relative density of the gas.

7. Oxides, their classification. Chem-
ical properties and production of ox-
ides.

8. Hydroxides, their -classification.
Acidic compounds (oxygen-contain-
ing acid). Chemical properties and
production of acids.
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9. OcHOBHBIE THAPOKCHUIBI (OCHOBA-
HUS). XUMHYECKHE CBOMCTBA U TIONY-
YCHHE OCHOBAHUH.

10. AmdorepHbIe TUAPOKCUIBI. XU-
MHUYECKHE CBOWMCTBA W MOJYy4YEHHUE
aM(pOTEPHBIX THIAPOKCHIOB.

11. Comm, ux kmaccuurarus. Xu-
MHUYECKHE CBOMCTBA U MOJyUYEHUE OK-
CHUJIOB.

12. KBaHTOBO-MeXaHWYECKasi  MO-
JIeNTb CTpoeHus aroMa. Kopmyckyisp-
HO-BOJIHOBOH J1yaJIi3M 2JIEKTpOHA.
13. AtomHbIe opOUTAIH.

14. DnexrpoHHas KoH(uUrypa-
ousl atoMa. ODHEPreTHYecKui ypo-
BEHb. DHEPreTUYEeCKU MOTypOBEHb.
ITpunnun ITaynu. Ipasuiio XyHna.
15. S-, p-, d-, f-amemenThI, uX obmmas
XapaKTePUCTHKA.

16. Tlepuonuueckuii 3aKOH.

17. Tlepuonuyeckass cucTemMa XH-
mudeckux anementoB .M. Menne-
JieeBa.

18. Teopun XUMHUECKOH  CBS3M.
Bunapl xumuyeckon cBsizu. MeTojbl
BC u MO. Koanentnas cBs3b. Jlo-
HOPHO-aKIEITOPHBI MEXaHW3M KO-
BaJICHTHOH CBSI3U.

19. MoHHas CBs3b.

20. Metamnmndeckas CBS3b.

21. BonoponHas cBsi3b.

22. BemecTBa MOJIEKYJSIPHOTO U HE-
MOJIEKYJISIPHOTO cTpoeHus. Kpucran-
JMYECKUE PEIIETKH, UX THIIHI.

23. Yuctele BellecTsa U cMecu. Pac-
TBODBL.

24. JluctiepcHble cuctemsl. Kimaccu-
(ukams ucepcHBIX cucteM. Koi-
JIOUIHBIE PaCTBOPHI.

25. HWctunnble pactBopsl. PacTBope-
HHE KaK (PU3MKO-XUMHYECKHU IpO-
necc. PactBopumocts. Ilpoussene-
HUE PaCTBOPUMOCTH.

9. Basic hydroxides (bases). Chemical
properties and preparation of bases.

10. Amphoteric hydroxides. Chemi-
cal properties and preparation of am-
photeric hydroxides.

11. Salts, their classification. Chemi-
cal properties and preparation of salts.

12. Quantum-mechanical model of
atomic structure. Wave-particle dual-
ity of an electron.

13. Atomic orbitals.

14. Electronic configuration of the
atom. Energy level. Energy sublevel.
Pauli principle. Hund’s Rule.

15. S-, p-, d-, f-elements, their gener-
al characteristics.

16. Periodic law.

17. Periodic system of chemical ele-
ments D.I. Mendeleev.

18. Theories of chemical bonding.
Structure of inorganic molecules.
Types of chemical bonds. Covalent
bond. Donor-acceptor mechanism of
covalent bond.

19. Ionic bond.

20. Metallic bond.

21. Hydrogen bond.

22. Substances of molecular and
non-molecular structure. Crystal lat-
tices, their types.

23. Pure substances and mixtures.
Solutions.

24. Disperse system. Classification
of disperse systems. Colloidal solu-
tion.

25. True solutions. Dissolution as a
physic-chemical process. Solubility.
Solubility product.
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26. CriocoObl BBIpaXEHHS] KOHIICH-
Tpalnu paCTBOPEHHOTO BEIIECTBA.
27. Onextponutsl. Teopus 3meKTpo-
JUTAYCCKOHN TMCCOIHAITUH.

28. CreneHbp  DJICKTPOIUTHICCKOM
muccornuanun. CHIbHBIE W clIa0ble
SIIEKTPOJIUTHL.

29. MoHHOE TIPOU3BEJCHUE BOJIBI.
Bogoponusiit  nokazarens. Kucnot-
HOCTH BOJIHBIX PACTBOPOB B JKUBOH H
HEXUBOM MpUpoe.

30. Peaknmu nOHHOrO OOMEHa.

31. YcnoBus TpOTEKaHHsS pPEAKIUH
HWOHHOTO OOMEHa B pacTBOpax 3JIeK-
TPOJIUTOB.

32. Tunponuz coneil. Koncranra u
CTETICHb THAPOIH3A.

33. dakTopbl, BIUSIONIME HA CTe-
[IEHb THJPOJIN3a COJIEH.

34. HeoOpartuMmsblil THAPONIN3 COEH.
35. OxucnuTeabHO-BOCCTAaHOBH-
TeNbHBIC peakiuu. [Iporeccsl okuc-
JeHus W BOcCTaHOBiIeHUs. OKucIu-
TN ¥ BOCCTAHOBUTEIIH.

36. OkwucnuTenbHbIE CBOMcTBa N3,
37. OxwucnutensHbIe cBoWicTBa S*°.
38. OkwucnuTenb Hble CBoiicTBa Mn™7.
39. OxkucnutenbHbie cBoiicTBa Cr'e.
40. OOpaTUMOCTh XHMHUYECKHX pe-
akiui. XuMru4yeckoe paBHOBECHE.
41. ®axTOpbl, BIUAIOLINE HA CMeTIle-
Hue pasHoBecus. lIpunnun Jle-Ila-
TeJbe.

42. CKopoCTb XUMUYECKOH pPEaKIUH.
BrusHIEe HAa CKOPOCTH pEeakIiy pas-
JUYHBIX (DAKTOPOB.

43. 3axon geicTByrommx Macc. [Ipu-
MEHEHHE 3aKOHa JACHCTBYIOIIUX Macc
JUIS TOMOTCHHBIX W TEeTEPOrCHHBIX
CHUCTEM.

44. TIpasuio Baut-I'odda 1 o6mactp
ero MpuMeHeHus. YpaBHeHHE Appe-
HUYCa.

26. Methods of expression of con-
centration of the dissolved substance.
27. Electrolytes. Theory of electro-
lytic dissociation.

28. The degree of electrolytic disso-
ciation. Strong and weak electrolytes.

29. lonic product of water. Hydrogen
indicator. Acidity of aqueous solu-
tions in animate and inanimate nature.

30. Ion exchange reactions.
31. Conditions of ion exchange reac-
tions in electrolyte solutions.

32. Hydrolysis of salts. Constant and
degree of hydrolysis.

33. Factors affecting the degree of
salt hydrolysis.

34. Irreversible hydrolysis of salts.
35. Oxidation-reduction  reactions.
Oxidation and reduction processes.
Oxidizers and reducing agents.

36.
37.
38.

Oxidizing properties of N*.
Oxidizing properties of S*.
Oxidation properties of Mn*7.
39. Oxidizing properties of Cr*.

40. Reversibility of chemical reac-
tions. Chemical equilibrium.

41. Factors affecting the equilibrium
shift. Le Chatelier’s Principle.

42. The rate of chemical reaction.
The influence on the reaction rate of
various factors.

43. The law of the masses. Appli-
cation of the law of mass action for
homogeneous and heterogeneous sys-
tems.

44. The rule of Van’t Hoff and the
scope of its application. Arrhenius
equation.
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45. Karammzatopsl. Karamus,
BU/IbL. IHTHOUTODEI.

46. ®epMeHTHI, UX POJIb B KHUBBIX
OpraHu3Max.

47. DnexTponu3. DIEKTPOIU3 pac-
TUIABOB 3JIEKTPOJIUTOB.

48. DnexTpoiau3 BOAHBIX PACTBOPOB
ANIEKTPOJIUTOB.

49. KoMmIuieKkCHbIE COCAMHECHHS, HX
CTPOEHHE U MOIyYCHHUE.

50. OCHOBHBIE TPYMITEI KOMILIEKC-
HBIX COEIMHECHUH W MX 3HAUCHHE
B JKUBOMW M HEKUBOU MPUPOJE.

€ro

45. Catalysts. Catalysis, its types. In-
hibitors.

46. Enzymes, their role in living or-
ganisms.

47. Electrolysis. Electrolysis of elec-
trolyte melts.

48. Electrolysis of aqueous solutions
of electrolytes.

49. Complex compounds, their struc-
ture and production.

50. The main groups of complex
compounds and their importance in
living and inanimate nature.

6. MeTonuueckue
yKa3aHus
JJIS 00y YA LU XCH
110 OCBOEHMIO
AUCIHUNIMHBI

6. Guidelines
for students

on the development
of discipline

Jnst ycrienmHoro ocBoeHusi yueOHOMH
JHCIUIIIIMHBI PEKOMEHIYETCS BBITIOIN-
HATBH CJIETyIOIICe:

— TOCeIlars BCE BHUIBI ayIUTOPHBIX
3aHSITHUH;

— BECTH KOHCIICKT B XOJE JICKI[HOH-
HBIX 3aHSATHH;

— KaueCTBEHHO I'OTOBUTHCS K ITPAKTH-
YECKUM U JTa0OPaTOPHBIM 3aHATHSIM,
aKTUBHO paboTaTh HA HUX;

— OPOABJIATHL aKTUBHOCTH U CaMOCTO-
ATEILHOCTD B ayJJUTOPHOW W BHeay-
JUTOPHOM pabore;

— CBOEBPEMEHHO CAaBaTh OTYETHI MO
nabopaTopHBIM padboTaMm;

— B Cllyyae TIpPOIyCKa 3aHITUI He-
06XO}II/IMO TMOJIYYHUTh KOHCYJIbTallUIO
y TpernojaBaTessi Mo IOJArOTOBKE U
0(hopMIICHNIO OTIEIBHBIX BUIOB 3a-
JTaHUI;

— aKTUBHO HCIIOIB30BaTh PECYPCHI
y49eOHBIX OMOIHOTEK YHHBEPCHUTETA
u ObC.

For the successful development of ac-
ademic discipline it is recommended
to do the following:

—to attend all types of the classes;

— to keep a synopsis during the lec-
tures;

— to prepare well for the practical and
laboratory classes, work actively;

— to be active and independent in the
classroom and extracurricular work;
— to submit reports on laboratory
work;

— to get an advice from the teacher
about the preparation and execution
of certain types of tasks in the case of
missing classes;

— to use the resources of the univer-
sity’s educational libraries and EBS
actively.
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7. UndopmaniuoOHHbIEe TEXHOJIOT UM, UCIIOJIb3yeMble
MPH OCYyIIeCTBJIEHUH 00pa30BaTeIbHOI0 Mpolecca
M0 AMCHHUIUINHE, BKJIYaS NepevyeHb
MPOrpaMMHOI0 odecre4eHuss 1 HHPOPMAUMOHHBIX
CNMPABOYHBIX cHCTeM (NMPH HEOOXOAMMOCTH)

Oobpa3oBaresibHbIe 1 HHPOPMALMOHHbIE TEXHOJIOTHH

OO0pa3oBatesbHbIC U

IIepeuens nporpaMMHOIO

U 3aKOHbBI XUMHH

— IPaKTUYECKOe 3aHATHE
(pabora B rpymmax);
— nmabopaTtopHas paboTa

Paznen obecrieueHust 1 MHGOP-
nH(pOpMaNOHHbIE
JCIUTIIAHBI MAaIMOHHBIX CIIPABOYHBIX
TEXHOJIOTUH
CHCTEM
OCHOBHBIC TOHSTHUS | — JICKIHS — mporpaMMHoOe obecre-

yenue ais qocryna B ObC

Krnaccsl  Heopranu-
YECKHX BEILECTB

— JIeKIIUs;
— NPaKTUYECKOe 3aHATHE
(pabora B rpymmax);

— mabopaTopHbIC PadOTHI

— TporpaMMHOe obecre-
yenue ais qocrymna B ObC

Ilepuoguueckuin 3a-
koH. CTpoeHue aro-
Ma. [lepuommueckas
CHCTeMa JIIEMEHTOB

— JIEKIUS;
— IPAaKTUYECKHUE 3aHSTUS

— TporpaMMHOe obecre-
yenue ais qocryna B ObC

Mbl. PactBopsl. Crio-
COOBI  BBIPAXKECHHUS
KOHIIEHTpalui pac-
TBOPOB

— MPAKTHYECKOE 3aHSTHUE;
— nabopatopHas paboTa

XuMHuuecKas CBI3b — JIEKIUS; — mporpaMMHOE obecrie-
— IPAaKTUYECKOEe 3aHsITHE | YyeHue A qoctyna B ObC
JucriepcHbIe CHCTE- | — JICKIHUS; — TporpaMMHOE obecre-

yenue 11 noctymna B 9bC

Onextponuthl. KoH-
CTaHTa H CTCIICHb
JICCOLIMALIH

— JeKLHS;

— NPaKTUYECKOe 3aHITHE
(pabora B rpymmax);

— naboparopHast paboTa

— mporpamMMmHoe obecrie-
yeHue ais qocrymna B ObC

HMonnoe mnpoussene-
Hue Bozbl. Bogopon-
HBII MOKa3areib

— JIEKITHS;
— MPAaKTHYECKOE 3aHSATHUE,
— nnabopaTtopHas padoTa

— mporpamMMHoOe obecrie-
yeHue ajs qocryna B ObC

OOMeHHBIE peakInuu
B pacTBOpax 9JeK-
TPOJUTOB

— JeKIIUs;
— MPAaKTHYECKOE 3aHSITHUE;
— nabopaTopHbIe pabOTHI

— TporpaMMHOe obecre-
yenue 11 noctymna B 9bC
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OO6pazoBaTesbHbIE U UH-

IIepeuens nporpaMMHOIO

Paznmen obecrieueHus u HHHOP-
(hopManMoHHBIC
JACIUTLTAHBI MAIMOHHBIX CIIPABOYHBIX
TEXHOJIOTHH
CHCTEM
Tuaponus coseit — JICKITHS; — mporpaMmHOe obecrie-

— NMPAaKTHYECKOE 3aHSTHUE;
— naboparopHast paboTa

yenue ajs qocryna B ObC

OKHCITUTEITBHO- — JICKITHS; — mporpamMMHOe obecrie-
BOCCTAHOBHTEIIBHBIC | — MPAKTHYCCKOE 3aHATHE; | YeHHue Iuis gocTyra B 9bC
peaxuuu — nabopaTtopHble padoTHI

XuMu4deckas KHHe- | — JICKIHUS; — mporpaMMHoOe obecre-
THKa. XHMHYECKOe | — IPaKTHYEeCKOe 3aHATHe; | YeHHe i noctymna B ObC
paBHOBeCHE — naboparopHast pabora

OCHOBBI DJIEKTPOXH-
MUH. DICKTPOIH3

— JICKIIUA,
— IIPAKTUICCKOC 3aHATHE

— mporpaMMHOe obecrie-
yeHne i qoctyma B ObC

KommiekcHrpie  coe-
JTMHEHUS

— JIeKIHs;
— MPAaKTHYECKOE 3aHSITHUE;
— nabopaTtopHas paboTa

— TporpaMMHOe obecre-
yenue i noctymna B ObC

7. Information technologies used
in the implementation of the educational process
in the discipline, including a list of software and
information reference systems (if necessary)

Educational and information technologies

Section
of disciplines

Educational and
informational technology

List of software and
information reference
systems

Basic concepts and | — lecture; — software for access

laws of chemistry — workshops; to the electronic library
— laboratories system

Classes of inorganic | — lecture; — software for access

substances

—workshops; (group work)
— laboratories

; | to the electronic library

system

Periodic law. The
structure of the atom.
Periodic system of el-
ements

— lecture;
— workshops

— software for access
to the electronic library
system
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List of software and

Section Educational and . .
AR . ) information reference
of disciplines informational technology
systems
Chemical bond — lecture; — software for access
— workshops to the electronic library
system
Disperse  systems. | — lecture; — software for access
Solutions. Methods | — workshops; to the electronic library
for expressing solu- | — laboratories system
tion concentrations
Electrolytes. Con- — lecture; — software for access

stant and degree of
dissociation

— workshops (group work);
— laboratories

to the electronic library
system

Tonic product of wa- | — lecture; — software for access

ter. Hydrogen indi- | — workshops; to the electronic library

cator — laboratories system

Exchange reactions | — lecture; — software for access

in electrolyte solu- | — workshops; to the electronic library

tions — laboratories system

Hydrolysis of salts — lecture; — software for access
— workshops; to the electronic library
— laboratories system

Redox Reactions — lecture; — software for access
— workshops; to the electronic library
— laboratories system

Chemical kinetics. — lecture; — software for access

Chemical equilib-
rium

— workshops; (group work);
— laboratories

to the electronic library
system

Basics of electro-
chemistry. Electrol-
ysis

— lecture;
— workshops; (group work)

— software for access
to the electronic library
system

Complex compounds

— lecture;
— workshops;
— laboratories

— software for access
to the electronic library
system




8. MarepuaJibHO-TeXHU-
yeckoe odecriedyeHue
JTACIHUILTAHBI

8. Material and technical
support of the discipline

— CrangapTHo 000pyIOBaHHAs XUMH-
yeckash J1abopaTopHsl, OCHAICHHAS
BBITSDKHBIMH IIKaamu.

— Chemical laboratory equipment with
the fume hoods.

— XuMu4eckast Hocyja ¥ KOMIUIEKTHI
XHUMHYECKUX PEaKTHBOB JUIS MPOBe-
JICHHS 1a00PaTOPHBIX PadOoT.

— Chemical glassware and the sets of
the chemical reagents for the labora-
tory work.

— Komrmmekr yqe6HO-HaFJIHI[HI)IX 10-

— A set of the illustrated study guide.

coOuii.
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