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1. HammeHOBaHMe JUCHUIIINHBI
Physical and colloid chemistry

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

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



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuinasl Physical and colloid chemistry y oOyuaromnierocst A07KHbI ObITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH

OIIK.11 roTOBHOCTb K HCIOJIb30BaHUIO OCHOBHBIX (DU3UKO-XUMHUECKHX, MATEMAaTUYECKUX U UHBIX
€CTECTBEHHOHAYYHBIX MOHATUN U METO/OB IIPU PelIeHNH PO eCcCHOHATBHBIX 3a7a4

OIIK.2 BnageTh COBpEMEHHBIMHA METOIAMU €CTECTBEHHOHAYYHBIX HCCIIE0BAaHU, aHAJIN3a JAHHBIX,
MIPOCKTUPOBAHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mmupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKAaH))

¢opma o0yuenus

padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 42

CamocrosiTesibHas padoTa
(ak.4ac.)

110

®opMBbI TEeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ok3ameH (7 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Physical Chemistry
Enthalpy, Entropy, Hess'es law, First and Second Atatements of Thermodynamisc. Spontaneity of chemical
processes and its criteria in isolated and open systems. Specificity of Thermodynamics in alive organisms.

Chemical Thermodynamics
Enthalpy, Entropy, Hess'es law, First and Second Atatements of Thermodynamisc. Spontaneity of chemical
processes and its criteria in isolated and open systems. Specificity of Thermodynamics in alive organisms.

Chemical Kinetics
Rate of the Reaction. Average and absolute rate of the reaction. Factors affecting the rate of the homogeneous
and heterogeneous reactions. Order of the reaction. Equilibria and Le-Chatelier principle.

Properties of Solutions
Concentration and Solubility. Dependence of solubility of solids and gases on temperature and pressure.
Unsaturated, saturated and supersaturated solutions. Raoult's law and Henry's law. Colligative properties of
solutions.

Electrochemistry
Redox reactions. Thermodynamical possibility of redox reactions. Electrode potential and electromotive force.
Redox potential,
Diffusion potential and membrane potential.

Colloid Chemistry

Classification and Properties of Disperse Systems
Classification of disperce systems on the size of particles and on the state of matter of dispersed phase and
medium. The methods of disperse systems preparation. The difference between dusperse systems and true
solutions.

Adsorption
Adsorption phenomena on the liquid-gas and solid-liquid surfaces. Langmuir equation, Fraindlikh equation.
Construction of micelle.



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. Selected Problems in Physical Chemistry.Strategies and Interpretations. Springer-Verlag Berlin Heidelberg,
2010. Online ISBN 978-3-642-04327-7. Tekct: anextponnsiii//https://link.springer.com/book/10.1007/978-3-
642-04327-T7#toc https://link.springer.com/book/10.1007/978-3-642-04327-7

2. Andreas Hofmann Physical Chemistry Essentials.Springer International Publishing AG, part of Springer
Nature, 2018. Online ISBN 978-3-319-74167-3. Tekct: 21eKTpOHHBI//
https://link.springer.com/book/10.1007/978-3-319-74167-3#about https://link.springer.com/book/10.1007/978-
3-319-74167-3

3. Somorjai G. Introduction to surface chemistry and catalysis/G. Somorjai.-New York:Wiley,1994, ISBN 0-
471-03192-5.-667.

JdomosHuTeIbHAS:

1. Rakitianskaia I. L.,Gorbatovsky A. A.,Shein A B. The basics of chemical thermodynamics
(compendium):y4ueOHO€E MOCOOUE IS CTYACHTOB, H3yUJaroNuX (PU3MUECKYI0 XUMHIO Ha aHTIIniCKoM si3bike/1. L.
Rakitianskaia, A. A. Gorbatovsky, A B. Shein.-Ilepmb:Ilepmckuii rocynapcTBeHHBIN HAIMOHATBHBIHA
uccinenosarenbckuil yausepeutet,2013, ISBN 978-5-7944-2178-1.-89.

2. 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: 351eKTpOHHBII//
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

3. Emn&#246; Keszei Chemical Thermodynamics. An Introduction. Springer-Verlag Berlin Heidelberg, 2012.
Online ISBN 978-3-642-19864-9. Tekct: anektponnsbIit// https://link.springer.com/book/10.1007/978-3-642-
19864-9 https://link.springer.com/book/10.1007/978-3-642-19864-9



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

[Tpu ocBOeHMM MaTepHalia U BHITOJIHEHHS 3aJaHH M0 JUCUUIUIMHE PEKOMEHIYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MMPOBEICHUU 3aHATHI B peXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BHUeoKOoH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- U BHICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUSs
00pa30BaTeJBLHOI0 NpoLecca 10 JMCUHILINHE

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.JIekunoOHHbBIE 3aHATHS: AyIUTOPHS, OCHAIICHHAS TPE3CHTAIIMOHHON TEXHUKOM
(TIpoeKTop, 3KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IMPOTPAMMHBIM
o0ecrnieueHrneM, MeJIOBOM (M) UM MapKEpHOU JJOCKOM.

2. 3aHATHI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS):
AynuTopusi, OCHAIlIEHHAs! MPE3CHTAIMOHHON TEXHUKOU (TIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00ECTICYCHHEM,
MEJIOBOM (M) MJIM MapKEPHOU JOCKOM.

3. JJaboparopuble 3ausTUA: «JlabopaTopus puznyeckoit XuMUM», OCHAILICHHAS
CTeUAIN3UPOBaHHBIM 000pyaoBaHueM. CocTaB 000pyI0BaHUS OIPEIEIICH B
[Tacniopre naboparopum.

4. JIns rpynnoBbIX (MHAUBUYaJIbHBIX) KOHCYJIbTAUN - 2y TUTOPHS, OCHAILEHHAs



MPE3CHTAIIMOHHON TEXHUKOM (MPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIIUM MPOrPaMMHBIM 0OecTieYeHIEeM, MEJIOBOH (1) WIIM MapKEepHOH
JIOCKOH.
5. J1ng mpoBeieHust TEKYIIEero KOHTPOJIS - ay IMTOPHUSI, OCHAIIIEHHAs MEJIOBOM
(1) nM MapKepHOH JOCKOM.
6. CamocrosrensHas padota: «JlabopaTopust GU3NIECKON XUMHUIY, OCHAIIICHHAS
CHelHaTM3UPOBaHHBIM 000pyioBaHueM. CocTaB 000pyA0BaHNUs ONPEEIICH B
[TacniopTe naboparopum.
Ayautopust JUisl CaMOCTOSATENbHON pabOThI, OCHAIIEHHAs: KOMIIBIOTEPHON TEXHUKON
C BO3MOKHOCTBIO IOJKITIOUEHUS K ceTH «HTepHeT», o0ecrieueHHas JOCTyIIOM B
AJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHUTETA.
[Tomemenus Hayunoit 6ubnauorexu I[II'HAY
[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.
2. UnTanpHbIN 3aJ1 TYMaHUTAPHOU JIUTEPATypPhl, KOpIIL 2, aya. 418. O6opyaoBaH 7 nmepcoOHATbHBIMA
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.
3. UnuTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.
4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.
5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.
6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaNIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00ANbHOM KOMIIBIOTEPHBIM CETSM.
Bce xoMIbroTephl, yCTaHOBJICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
MIPOrPaMMHBIM 0OecTIeYeHHEM:
Omneparmonnas cuctema ALT Linux;
Oducnprii maket Libreoffice.
CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Physical and colloid chemistry

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.11 Ability to prognose the HeynoBJierBopures
TOTOBHOCTH K spontaneity of chemical process | Enable to calculate enthalpy, entropy and Gibbs
UCIIOJIb30BaHUIO from its thermodynamical free energy, enable to make the conclusion
OCHOBHBIX (PU3UKO- characteristics. about the spontaneity of the process, doesn't
XUMHUYECKHUX, know the specificity of exergonic and
MaTeMaTUYeCKUX U UHBIX endergonic reactions.
€CTeCTBEHHOHAYYHBIX Y10BJIeTBOPUTEIBLH
HOHATUI U METOOB NIPU Student makes the mistakes in calculation of the
pELICHUH thermodynamic characteristics and makes
npodeCCUOHATILHBIX incorrect conclusion about spontaneity of
3amau chemical process and doesn't understand the
specificity of in vivo reactions.
Xopouo
Student can calculate the thermodynamical
characteristics of chemical process correctly, but
makes not serious mistakes or makes incorrect
conclusion about spontaneity of chemical
process or doesn't understand the specificity of
in vivo reactions.
OtanyHo
Student can calculate the thermodynamical
characteristics of chemical process correctly,
makes correct conclusion about spontaneity of
chemical process and understands the specificity
of in vivo reactions.
OIIK.1 Ability to predics the influence of HeynoBierBopures

3HAaTh OCHOBHBIE TEOPUH,
yU€HUS U KOHIICTILIUY B
podhecCHOHATLHOM
obnactu

different factors on the rate of
chemical reactions.

Student is not able to make the calculations of
the rate of reaction at changing of temperature
and concentration (gas pressure) and also doesn't
know the basic terms of chemical kinetics (order|
of reaction, rate constant).

YnoBaerBopuTeabH
Student can calculate the change of reaction rate
at changing of temperature and concentration
(gas pressure) of reagents but makes serious
mistakes. Doesn't know the basic terms of
chemical kinetics (oeder of reaction, rate




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

constant.)

Xopoio
Student can calculate the change of reaction rate
at changing of temperature and concentration
(gas pressure) of reagents but makes not serious
mistakes. Knows the basic terms of chemical
kinetics (oeder of reaction, rate constant.)

Otiamn4Ho
Student can calculate the change of reaction rate
at changing of temperature and concentration
(gas pressure) of reagents. Knows the basic
terms of chemical kinetics (oeder of reaction,
rate constant.)

OIIK.1

3HaTh OCHOBHBIC TCOPHH,
YYEHUS U KOHIICTIIIUH B
npodeCCuOHAIbHON
obnactu

Understanding of the differences
between the properties of
solutions from the properties of its
pure components.

HeynosierBopureJ
Knows nothing about the terms of the topic.
Can't make the calculations based on the laws
from this topic.

YoBj1eTBOPUTEIbH
Mke sreious mistakes in the description of the
differencies in properties between solvents,
solutes and solutions, in the definitions of
Raoult's law, Henry's law and colligative
properties of solutions, Make the calculation
based on these laws with sereous mistakes.

Xopomuo
Understands the differencies in properties
between solvents, solutes and solutions. Knows
Raoult's law, Henry's law and colligative
properties of solutions, but make the
inconviniences in expressions. Make the
calculation based on these laws with non
sereous mistakes.
OT1iu4HO

Understands the differencies in properties
between solvents, solutes and solutions. Knows
Raoult's law, Henry's law and colligative
properties of solutions. Can make the
calculation based on these laws.

OIIK.1

3HATb OCHOBHBIC TCOPUH,
YUCHUA U KOHIICTILIUA B
npodeccuoHaNBHOM
obmactu

Knowledge of principles and
methods of of disperce systems
preparation and also its properties.

HeynosiaerBopure
Doesn't know the difference between disperse
systems and tru solutions and pure substances.
YnoBaerBopurTeabH
Make serious mistakes in the definitions, but
can prepare disperse system and prove that it is




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

not true solution.

Xopoio
Knows the differencies of disperse systems form
the pure substances and true solutions, but
makes some not serious mistakes. Can prepare
some disperse systems and prove that it is not
true solution.

Otiamn4Ho
Knows the differencies of disperse systems form
the pure substances and true solutions. Can
prepare any disperce system and prove that it is
not true solution.

OIIK.1

3HaTh OCHOBHBIC TCOPHH,
YYEHUS U KOHIICTIIIUH B
npodeCCHOHAIBHON
obnactu

To know the physico-chemical
principles of adsorption
phenomenon and its influence on
the colloid systems behaviour.

HeynosierBopureJ
Knows nothing.

YnoBaerBopuTeIbH
Make serious mistakes in the description of
main rules of adsorption, of the equations which
describe the adsorption on different phase
boundariesand doesn't knows the factors that
affect these adsorption phenomena.

Xopouo
Knows the main rules describing the adsorption,
knows the equations which describe the
adsorption on different phase boundaries, knows
the factors that affect these adsorption
phenomena, but make the inaccuracies in text
and mathemaical expressions..
OTtim4yHoO

Knows the main rules describing the adsorption,
knows the equations which describe the
adsorption on different phase boundaries, knows
the factors that affect these adsorption
phenomena.

OIIK.2

BJIQJIETh COBPEMEHHBIMU
METOJaMU
CCTCCTBCHHOHAYYHBIX
HCCIIeAOBaHUM, aHAIU3a
JAHHBIX,
MIPOCKTUPOBAHUS

Be able to make the physico-
chemical experiment following
the instruction and correctly
interpret the results.

HeynosierBopure
Student can't carry out the experiment
YoBj1eTBOPUTEIbH
The experiment is carried out with mistakes, the
resauts are correctly interpreted.
Xopomuo
The experiment is carried out correctly, the
resauts are interpreted not correctly.
OT1au4Ho
The experiment is carried out correctly, the
resauts are correctly interpreted.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMEKYTOUYHON aTTECTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlH ONPELNSIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUOa.

MaxkcuMajibHO€e KoJIHYecTBO 0aioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTianyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YyI0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

Chemical Thermodynamics
BxoaHoe TectupoBaHue

Student has to answer the questions dealing
with his/her knoledges in Physics (gas laws,
Ohm's law) and General Chemistry
(stochiometry, concentrations)

OIIK.1

3HATh OCHOBHBIC TeopI/II/I, y‘IeHI/ISI n
KOHIICTIIIUH B MPO(ECCHOHATEHON
obnacTu

OIIK.11

TOTOBHOCTHB K UCITIOJIB30BAHUIO
OCHOBHBIX (I)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX,
MaTeMaTUYECKHX U HHBIX
€CTECTBCHHOHAYYHBIX MOHATUH U
METOJIOB MPH PEIICHUN
po(heCCHOHATIBHBIX 3a7a4

Electrochemistry
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

Ability to find enthalpy and entropy using
the Hess'es law and estimate the possibility
of spontaneous process.

OIIK.1

3HATh OCHOBHBIC TCOPHUH, YUCHUS H
KOHIISTIINH B MPo(ecCHOHATBHOM
obnactu

Classification and Properties
of Disperse Systems
ITncbMeHHOe KOHTPOJIbHOE

Reports of laboratory experiments

MeponpusiTHe
OIIK.1 Adsorption Full correct answers for the questions about
3HaTh OCHOBHBIC TCOPUH, YUCHUSA M| UTOroBOEe KOHTPOJIbHOE the properties of disperce systems and
KOHIIENIMH B IPOYECCUOHATLHON | MeponpusiTue adsorption phenomena.

obnactu

OIIK.2

BJIQJIETh COBPEMEHHBIMH
METOJIaMHU €CTECTBEHHOHAYIHBIX
HCCIIeIOBaHUM, aHaINU3a JaHHBIX,
MIPOEKTUPOBAHUS




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Chemical Thermodynamics

[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
Question about concentrations 9
Question about gases laws 4
Question about stochiometry 4
Question about Ohm's law 3
Electrochemistry
[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUATHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl
MakcumanbHbIH 0aJu1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30
[Tpoxoanoii 6amt: 15
IMoka3aTe/n oneHNBaHUS Banabr
Finding enthalpy and entropy by Hess's law, 4
Calculation of the freezing point depression, boiling point elevation and osmotic pressure 4
Finding the Gibbs energy and making the conclusion about the spontaneity of the chemical 4
reaction
Theoretical question dealing the thermodynamics 4
Theoretical question dealing with the Colligative Properties of the Solutions
Finding the change of the rate of the reaction in the case of change of the concentration or
pressure (Acting masses law)
Finding the change of the rate of the reaction under the influence of temperature (Vant-Hoff rule)
Calculations using the Henry's Law
Theoretical question dealing with the Chemical Kinetics
Classification and Properties of Disperse Systems
[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTanuu: 1 yaca
VY cnoBus MpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0aJ1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30
[Tpoxoanoii 6amt: 15
IMoka3aTe/n oneHNBaHUS Banabl
Attendance and making all the experiments of 7 laboratory works. 2 marks for every experimental 14
work.
Presentation of written reports about experiments including data, graphs and conclusions 14

Correlation of experimental data with conventional values




Adsorption

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxomnoii 6amt: 20

IMoka3aTe/n oneHNBaHUS Banabr
Full and correct answer for the question dealing with the adsorption phenomena 10
Full and correct answer for the question dealing with application of disperse systems in 5

technology, industry and everyday life

Writing of the construction of inorganic micell from the data about its formation

Full and correct answer for the question dealing with the preparation of disperse systens and
description of their properties




