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1. HammeHOBaHMe JUCHUIIINHBI
General Chemistry

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucuuninuHa BXOAUT B 00s3aTenbHy0 YacTh bioka « C.1 » o6pa3oBarenbHON MPOrpaMMBbI 110 HAMPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuumuinael General Chemistry y oOy4aromierocst 10KHbBI OBITh ChOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mmupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢ 126
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 42
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 70
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padoTa 198
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIbHOE MeponpusTue (5)
DopMbI IPOMEKYTOUHOM Ok3ameH (1 Tpumectp)
aTTrecTanuu

Ok3ameH (2 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Stochiometry and Data Processing

Mole conception. Molecular and molar mass. Molar volume fo gases.
Stadying the basics fo stochiometry: determinaton of mole, molar mass, molar volume of gases. The review of
units used in chemistry.

Calculations on the basis of chemical equations. Excess and deficite. Product yield.
Solving of calculating problems for finding the amount of products and reagents, limiting reagent, product yield.
Solving of the problems which includ more than one condition.

Atomic Structure

History of atomic structure question development
The foundations that lead to the development of the imagination about atomic structure. Foundation of
electrone, Tompson's model of "plum pudding", Rutherford's experiments, Bohr's model of atom.

Elementary particles in atom. Isotopes.
The masses and charges of protons, neutrons and electrons in an atom. Isotopes and isotopic fraction of an
element.

Electron dictribution on atom. Aufbau principle, Hund's rule and others
Main, azimuthal, magnetic and spin quantum numbers. Principles of electron distribution in atom: Aufbau
principle, Hund's rule. Writing the electronif formulae of s-, p-, d- and f- elements. The correlation between the
electronic structure of an element and its position in the Periodic Table.

Bonding and Structure of Substances

Nature of chemical bondind. Theory fo valence. Molecular orbitals theory.
Valence electrons and their role in the bonding formation. Types of chemical bonding.

Electronegativity and polarity of bonding. Covalent and ionic bonding.
Correlation between electronegativity and the position of an element in the Periodic Table. Difference in
electronegativities and polarity of the bond, Covalent polar and non-polar bonding. Ionic bonding. Polar and
non-polar moleciles. Intermolecular bonding: Van-der-Vaals and London forces, dipol-dipol interaction,
hydrogen bonding.

Geometry of bonding. Theory of hybridisation.
sp3, sp2 sp and other types of hybridisaion. Geomentry of different molecules containing the atoms in different
hybridisation. Molecules of methane, ammmonia and water as an examples of sp3 hybridisation. Molecules of
ethene and ethine. Sigma- and pi- bonding.

Exchanging and donor-acceptor bonding. Coordination bonding.
Different ways fo bonding formation: exchanging mechanism and donor-acceptor mechanism. Coordination
bonding and its role.

Solutions

Theory of solutions. Solubility and limit of Solubility.
Solvent, solute and solution. Unsaturated, saturated and supersaturated solutions. Solubility.

Mass percent concentration. Mole concentration.
Concentration is the expression of solution content. Mass percent concentration. molarity, molaliry, molar



concentration of equivalent. Solution of calculating problems for finding the mass of substance necessary to
prepare the solution of the certain concentration, expression of solution content by different ways.

RedOx Processes

Thery of redox processes. Types of redox reactions.
Oxidation number and its change in redox processes. Most important oxidants and reducers. Disproportion
reactions.

Balancing the redox equations. Electronic balace method.
Balancing the redox equations by the method of electronic balance.

Basics of Chemical Thermodynamics

Enthalpy: exothermic and endothermic processes.
Heat, heat capacity and enthalpy. Calculation of the enthalpy of reaction from Hess'es law. Exothermic and
endothermic reactions.

Entropy and its dependance on different factors.
Standard entropy and entropy of a reaction. Finding the entropy of a reaction by Hess'es law. The dependence of
entripy on different factors.

Gibbs energy.
Basics of Chemical Kinetics

Rate of chemical reaction and its dependance on different factors.
Definition fo the rate of reaction. Noting for the concentration of reagents and products, FActors affecting the
rate of reaction: temperature. concentration of reagents, pressure of gaseous participants, catalyst and inhibitor.

Equilibrium. Le-Chatelier principle.
Definition of chemical equilibrium. Factors affecting the chemical equilibrium: concentration, pressure of
gaseous participants, temperature. Ways of shipting the chemical equilibrium.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Moore W. Basic physical chemistry/W. Moore.-London:Prentice-Hall International, 1983, ISBN 0-13-
057703-0.-711.

2. McMahon P. E.,McMahon R. F.,Khomtchouk B. B. Survival guide to general chemistry/P. E. McMahon, R.
F. McMahon, B. B. Khomtchouk.-Boca Raton:CRC Press,2019, ISBN 9781138333628.-532.
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk & AN=2029923

3. Georg Job, Regina R&#252;ftler Physical Chemistry from a Different Angle. Introducing Chemical
Equilibrium, Kinetics and Electrochemistry by Numerous Experiments. Springer International Publishing
Switzerland, 2016. Online ISBN978-3-319-15666-8. TekcT: 2neKTpOHHBIH//
https://link.springer.com/book/10.1007/978-3-319-15666-8#toc https://link.springer.com/book/10.1007/978-3-
319-15666-8

JdonojHuTEILHAN:

1. Georg Job, Regina R&#252;ffler Physical Chemistry from a Different Angle. Introducing Chemical
Equilibrium, Kinetics and Electrochemistry by Numerous Experiments. Springer International Publishing
Switzerland, 2016. Online ISBN978-3-319-15666-8. Tekct: 21eKTpOHHBIH//
https://link.springer.com/book/10.1007/978-3-319-15666-8#toc https://link.springer.com/book/10.1007/978-3-
319-15666-8



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHbIN nporiecc no guciuinHe General Chemistry npeanonaraeT uCob30BaHUE
CJICAYIOIETO IPOTPAMMHOTO 0OOecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
presentation materials (slides on the topics of lectures and practical classes);
online access to the Electronic Library System (ELS)
access to the electronic information and educational environment of the university.

IIpu ocBOCHMM MaTepHalla U BBIIOJHEHU 3aaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpel’;eHTaHI/II\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

For lectures - a classroom with the presentation equipment (projector, screen, computer/laptop) and the suitable
software, chalkboard (and) or whiteboard.

For laboratory classes — a classroom with the presentation equipment (projector, screen, computer/laptop) and
the suitable software, chalkboard (and) or whiteboard.

For self-directed study — a classroom for independent work that is equipped with computer hardware and access
to the Internet and thereby to the electronic educational environment of the university. Halls of PSU Scientific
Library.

For group or individual consultations — a classroom with the presentation equipment (projector, screen,
computer/laptop) and the suitable software, chalkboard (and) or whiteboard.

For the current or interim knowledge assessment — a classroom with the presentation equipment (projector,
screen, computer/laptop) and the suitable software, chalkboard (and) or whiteboard

1.JIekmmonnbie 3aHATHS: AyAUTOPHS, OCHAIIIEHHAS MPE3CHTAIIMOHHON TEXHUKOMN
(IpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIKUM IIPOrPaMMHBIM
o0ecrnieueHrneM, MeJIOBOM (M) UM MapKEpHOU JJOCKOM.

2. 3aHATHI CEMUHAPCKOTro TUIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUSA):
Aypautopusi, OCHaIlleHHAas PE3€HTAllMOHHON TEXHUKOM (IIPOEKTOp, IKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00ECIIEYCHHEM,



MEJIOBOM (1) I MapKEPHOMW JOCKOM.
3. JJaboparopHsle 3aHsTHA: «JlabopaTopust puznyeckoit XUMUI», OCHAILLICHHAs
CreLMaIn3UPOBaHHBIM 000pyaoBaHueM. CocTaB 000py10BAHUS OIPEEIICH B
[TacropTe maGoparopum.
4. 1ns rpynnoBbIX (MHAUBUAYAIbHBIX) KOHCYJIbTAIMM - ay TMTOPUS], OCHAIIIEHHAs
MPE3CHTAIMOHHON TEXHUKOU (MMPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) €
COOTBETCTBYIOIIMM IIPOrpaMMHBIM 00€CIIeYeHHEM, MEIOBOH (1) HJIM MapKepHOI
JIOCKOM.
5. I npoBeeHUs TEKYLIETO KOHTPOJIS - ayAUTOPHUS, OCHALIICHHAs] MEJIOBOU
(1) nM MapKepHOU JOCKOM.
6. CamocrosTenbHas pabota: «Jlaboparopust pU3MUECKON XMMUNY, OCHAIEHHAS
CIeLMaIN3UPOBaHHBIM 000pyoBaHueM. CocTaB 000py10BaHUs OIPEIEIICH B
[Taciopre nabopaTopum.
AynuTopus U1 CaMOCTOSITENIbHON pabOThl, OCHAILIEHHAs KOMIIbIOTEPHON TEXHUKOMN
C BO3MOKHOCTBIO OJKIIOUEHUs K ceTH «HTepHeT», o0ecrneueHHas JOCTyIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPely YHUBEPCUTETA.
[Tomemenust Hayunoi 6uommortexku [ITHUY
[Tomemenust nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-0ubnuorpagpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.
2. YnTanpHBI{ 3aJ1 TYMaHUTAPHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100aIbHONH KOMIIBIOTEPHBIM CETSIM.
3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kKopm.6, ayn. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.
4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.
5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.
6. UnuranbHpli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.
Bce koMInbroTephl, yCTaHOBICHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:
Omneparnmmonnas cuctema ALT Linux;
Oducnerii maker Libreoffice.
CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
General Chemistry

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 Can predict the chemical and HeynosiierBopuren

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

physico-chemical behaviour of
substances and their mixtures

Knows nothing about thermodynamical
principles and theory of equilibria.
Y10BJ1€TBOPUTEbH

Knows the thermodynamical condition of
spontaneous and non spontaneous chemical
processes. Eble to estimate the possibility of the
certain process from thermodynamical point of
view. Knows the basics of Chemical Kinetics
and dependance of the reaction rate on different
facotrs. Knows the factors affecting the
chemical equilibrium and Le-Chatelier
principle. Answers all the questions with serious
mistakes.

Xopoio
Knows the thermodynamical condition of
spontaneous and non spontaneous chemical
processes. Eble to estimate the possibility of the
certain process from thermodynamical point of
view. Knows the basics of Chemical Kinetics
and dependance of the reaction rate on different
facotrs. Knows the factors affecting the
chemical equilibrium and Le-Chatelier
principle. Answers the questions making not
serious mistakes.

OTtim4yHoO
Knows the thermodynamical condition of
spontaneous and non spontaneous chemical
processes. Eble to estimate the possibility of the
certain process from thermodynamical point of
view. Knows the basics of Chemical Kinetics
and dependance of the reaction rate on different
facotrs. Knows the factors affecting the
chemical equilibrium and Le-Chatelier
principle. Answers all the questions without
mistakes.




OueHoYHbIe CPeICTBA TEKYLEero KOHTPOJIS U IPOMEKYTOYHOM ATTeCTALMU
Cxema noctaBku : Habop 2019

Buja meponpusiTHs NPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH

Cnoco06 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLiEHKa N0 JUCLUUIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTallK ONpPEENsIeTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPUITUSX, IPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIepro/Ia.

MaxkcumMajbHOe KoJIu4decTBo 0aion : 100

KonBepranusi 6a/uU10B B 0TMETKH

«oTJIn4Ho» - ot 81 1o 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPHUTEIBLHO» - OT 44 10 60
«HEYI0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTpoaupyembie 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs

BxoaHoli KOHTPOJIb Mole conception. Molecular | Answers for the questions about basic

and molar mass. Molar knowledges in chemistry

volume fo gases.

BxoaHoe TeCTHPOBAHHE
OIIK.1.1 Electron dictribution on Answers for the questions dealing with
Wmeer npeacrasieHne o Hay4HoU | atom. Aufbau principle, atomic structure.
KapTHHC MHpa Ha OCHOBE Hund's rule and others
TIOJIOXKCHH, 33K()UHOB H ITncbMeHHOe KOHTPOJIbHOE
3aKOHOMEPHOCTEH CCTCCTBCHHBIX | peponmpusiTHE
HayK
OIIK.1.1 Nature of chemical bondind. | Full and correct answers for the
Mwmeer npencrapienue o Hay4Hou | Theory fo valence. Molecular| open-answer questions
KapTUHE MHpa Ha OCHOBE orbitals theory.
TIOJIOKEHHUH, 3aKOHOB 1 ITucbMeHHOe KOHTPOJILHOE
3aKOHOMEPHOCTEH €CTECTBCHHBIX | peponpHsiTHE
HaYK
OIIK.1.1 Theory of solutions. Solutions of the calculating problems
Mwmeer npencrasnenue o Hay4Hou | Solubility and limit of dealing with pH calculations. Answers for
KapTHHE MHpa Ha OCHOBE Solubility. the open-answer question about acid-base
TIOJIOKCHHUH, 3aKOHOB I IucsMenHoe KOHTpOJBLHOE | theory, solubility, pH and hydrolysis.
3aKOHOMEPHOCTEH ECTECTBEHHBIX | peponmpHATHE
HayK
OIIK.1.1 Mass percent concentration. | Solutions of complex calculating problems
Hmeer npeacrasinenue o HayuyHoil | Mole concentration. dealing with calculations of concentrations.
KapTHHE MHpa Ha OCHOBC HToroBoe KOHTPOJILHOE limiting reagent, product yield. finding the
TIOJIOKCHHH, 3aKOHOB U MeponpusiTue volumes and masses of products.
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Mole conception. Molecular and molar mass. Molar volume fo gases.

[TpoaomKUTENTEHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IMoka3aTe/n oneHNBaHUS Banabr

5 open-anwer questions for 4 marks every one. 20
Electron dictribution on atom. Aufbau principle, Hund's rule and others
[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUATHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUSTHS: B YAChl CAMOCTOSATEIbHOI padoThI
MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPOTIPUSTUE POMEKYTOUHOU aTTectanuu: 30
[Tpoxoxnoii 6amr: 13

IMoka3aTe/n oneHNBaHUS Banabr

Definition of the geometry of molecule and drawing its structure 5

Prediction of physical properties af the substance from its formula, taking the intermolecular 5

forces into attention.

Writing the electronic formula and arrow-in-box model of any 5

element

Calculation of isotope fraction of the certain element 4

Knowing the atomic tendencies in Periodic Table 4

Definition the type of chemical bonding (ionic, covalent polar or non-polar, sigma- or pi-bonding, 4

type of hybridisation).

Defining the number pf protons, newtrons and electrons in the atom of any element 3
Nature of chemical bondind. Theory fo valence. Molecular orbitals theory.
IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcroBust MPOBEACHUSI MEPOTIPHSITHS: B YAChl CAMOCTOSATEIbHOI padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
[Tpoxoxnoii 6amt: 9

IToxa3aTeIu onleHUBAHUS Baaasl

Student can describe the process of solution preparation from crystallohydrate 3

Student can re-calculate one concentration into another 3

Stident knows the formula of molality and can calculate any parameter from it without mistakes 2

Student can describe the process of solution preparation from pure liquid substance 2

Student can describe the process of the solution preparation of any concentration from solid pure 2

substance

Student can describe the process of solution preparation by the dilution of more concentrated 2




solution

Stident knows the formula of molarity and can calculate any parameter from it without mistakes

Stident knows the formula of mass percentage and can calculate any parameter from it without
mistakes

Stident knows the formula of molar concentration of eqivalent and can calculate any parameter 2
from it without mistakes

Theory of solutions. Solubility and limit of Solubility.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amt: 9

IToxa3zaTesm oneHUBAHUS Banabl

Student can write the hydrolysis equation for any salt (2 marks for each 4 cases)

Student can calculate pH of strong acid and base

Student can calculate pH of weak acid and base

Student knows the meaning of terms pH and its application

Student can predict the level of pH for different salts

N DN DN W W oo

Student knows about the dependence of water constant on the temperature

Mass percent concentration. Mole concentration.

IIpo0mKUTENBHOCTD IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl

Student nknows the algorythm of solution of the problems based on the chemical equations

Student can calculate the amount of product or reagent from the balanced equation

Student can calculate the amount of reacting substance if it is given as a solution

Student can find the limiting reagent

Student can find the mass of gaseous product at any temperatures

Student can find the theoretical and practical yield

Student makes all the calculations without mistakes

Student can find the mass of solid or liquid product

Student can find molar mass of any compound

N W W B B~ B O N O O

Student can write the balanced equation without mistakes

Buja MeponpusiTusi NpoMeKyTOYHOI aTTecTAlMH : DK3aMeH
Crnioco0 npoBeeHnst MepoONpHUATHS MPOMEKYTOYHOM arTecTanuy : OleHKa 0 JUCHUILIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlMK ONPeNIesIeTCs] Ha OCHOBE 0aJllIOB, HAOpPaHHBIX 00YYaIOIIMMCS Ha KOHTPOJIBHBIX



MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHHE YUEOHOTO IIEpHOIa.
MakcuMalibHO€E KoanuecTBo 0aioB : 100

KonBepranusi 6a,1710B B 0TMETKH

«oTau4Ho» - oT 81 mo 100
«xopomo» - ot 61 10 80

«yIOBJIETBOPUTEIBHO» - OT 49 10 60
«HEeYy/I0BJIETBOPHUTEJIbHO» / «He3aYTeHO» MeHee 49 Oamna

KoMmnerenuus
(MHAUKATOP)

Meponpusitue
TEKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJabTaTOB 00y4YeHHsI

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHUpa HA OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX

Balancing the redox
equations. Electronic balace
method.

ITncbMeHHOe KOHTPOJIbHOE

Balansing the RedOx reactions by the
method of electronic balance. Finding the
oxidant and reducer in any redox reaction.

MeponpusiTue
HayK
OIIK.1.1 Rate of chemical reaction and| Solutions of the calculating problems

NMmeer nipeacraBieHue O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
IIOJIOXKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

its dependance on different
factors.

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

dealing with acting masses law and
Vant-Hoff principle. Answers for the
open-answer question about rate of
reaction, factors affecting the rate of
reaction and the ways of reaction rate
determination.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHUpa HA OCHOBE
IMOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Equilibrium. Le-Chatelier
principle.

HTorosoe KOHTPOJIbHOE
MeponpusiTue

Solutions of the calculating problems
dealing with heat of reaction and eqilibrium
constant. Answers for the open-answer
question about the heat of reaction and
Le-CHatelier principle.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Balancing the redox equations. Electronic balace method.

IIpo0mKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOAITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30

[TpoxomaHoii 6amn: 14

Iloka3aTesin oneHUBaAHUSA Basbl
Balancing the redox reaction by the electronic balance method. 5 reactions for 4 marks for every 20
correct balancing
Finding oxidant and reducer in the reaction. 5 reactions for 2 marks for every correct answer 10

Rate of chemical reaction and its dependance on different factors.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca




VYcnoBust mpoBeIeHNSI MEPOIIPUSTHUS: B 4AChl CAMOCTOSITEILHOI PadoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3zaTenn oneHMBaHUA

Baaasl

Answers for open-answer question about factors affecting the reaction rate. 5 questions for 4
marks

20

Solution of calculating problem for acting masses law

Solution of calculating problem for Vant-Hoff principle

Equilibrium. Le-Chatelier principle.

[IpoK0mKUTETBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6an: 20

IToxa3zaTenn oneHMBaHUA

Baaasl

Conclusion about spontaneity of chemical process on the base of Gibbs energy calculation

Answer for the question about shifting the chemical equilibrium

Finding the heat of reaction

Finding entropy of reaction

Making all the calculations without mistakes
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