MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa pusnueckoit xummuu

ABtopsI-cocTaBuTeny: PakutsiHckasi Upuna JleonnaoBHa

Pabouast mporpamMma AUCIUTIITUHBI
PHYSICAL AND COLLOID CHEMISTRY
Kox YMK 96315

YTBEepKAECHO
ITpotokos Ne6
ot «14» mas 2020 r.

ITepmb, 2020



1. HammeHOBaHMe JUCHUIIINHBI
Physical and colloid 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 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 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

HanpaBﬂeHm[ MNOATr0TOBKH

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

¢opma o0yuenus

O4dHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

6

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

216

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

84

IIpoBenenue JeKIUOHHBIX
3aHATHH

28

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

42

CamocrosiTesibHas padoTa
(ak.4ac.)

132

®opMBbI TEeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTpoJbHOE MeporpusiTie (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ok3ameH (6 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Physical Chemistry

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.

Adsorbtion
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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Predrag-Peter Ilich Selected Problems in Physical Chemistry.Strategies and Interpretations. Springer-Verlag
Berlin Heidelberg, 2010. Online ISBN 978-3-642-04327-7. TekcT:
anexTponHbIi//https://link.springer.com/book/10.1007/978-3-642-04327-T#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: 31eKTpOHHBI//
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. 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: 31eKTpOHHBIH//
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

JlonmoJiHUTEIBHAS

1. Rakitianskaia I. L.,Gorbatovsky A. A.,Shein A B. The basics of chemical thermodynamics
(compendium):yuebHoe mocodue A CTyIeHTOB, U3y4aroluX (PU3NYECKYI0 XUMUIO Ha aHTIHIcKOM s3bike/l. L.
Rakitianskaia, A. A. Gorbatovsky, A B. Shein.-Ilepmb:Ilepmckuii rocynapcTBeHHBIH HallMOHATbHBIH
uccnenoparenbckuil yausepeuret,2013, ISBN 978-5-7944-2178-1.-89.

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

3. 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



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

O6pazoBatenbHbI nporiecc no auciuiinHe Physical and colloid chemistry npeanonaraer ucnosb3oBaHue
CJIEYIOIIEro MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
JIOCTYM B pexxuMe on-line B DnekTpoHHYI0 6ubnuoreunyto cucremy (ObC);
JOCTYM B 3JIEKTPOHHYIO HH(POPMaIIMOHHO-00pa30BaTENIbHOM Cpely YHUBEPCUTETA;
TECTUPOBAHUE

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

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.JIexumoHHbIe 3aHATUS: AYTUTOPUS, OCHAIIICHHAS TPE3CHTAIIMOHHON TEXHUKOU

(IpoeKkTop, KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM POTPAMMHBIM

obecrieueHreM, MEJIOBOM (M) WJIM MapKEPHOU JTOCKOM.

2. 3aHATHIA CEMHHAPCKOTO THMA (CEMHHAPHI, MPAKTHYECKUE 3aHSITHS):

AyauTopusi, OCHAIIICHHAs PE3CHTAITMOHHONW TEXHUKOH (TIPOEKTOP, IKpaH,

KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTPaMMHBIM 00€CIIEYEHUEM,

MEJIOBOH (1) WJIK MapKEPHOH T0CKO.

3. JlabopaTtopHsbie 3anatus: «JlabopaTopust pu3nUECKON XUMUN», OCHAIIICHHAS

CTeMAIN3UPOBaHHBIM 000pyaoBaHueM. CocTaB 000pyI0BaHUS OIPEIEIICH B

[TacniopTe naGoparopum.

4. [1ns rpynnoBbIX (MHANBUAYATBHBIX ) KOHCYJIBTAINN - Ay TUTOPUS, OCHAIIICHHAS



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

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

OIIK.1

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

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 Can predict the physico-chemical HeynoBJierBopures

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

behaviour of different regular,
colloid and disperse systems.

Can say nothig dealing with the subject of
Physical and Colloid Chemistry.
Y10BJ1€TBOPUTEbH

Can't prove thermodynamicaly the possibility or
impossibility of spontaneous process, or can't
calculate the change of reaction rate when
differeent factors affect it, or doesn't know how
temperature and pressure affect the solubility of
different solutes. Can describe the adsorption on
different phase boundaries and write the
construction of inorganic micelle. Make serious
mistakes.

Xopouo
Can prove thermodynamicaly the possibility or
impossibility of spontaneous process, can
calculate the change of reaction rate when
differeent factors affect it, knows how
temperature and pressure affect the solubility of
different solutes. Can describe the adsorption on
different phase boundaries and write the
construction of inorganic micelle. Make not
serious mistakes.

OTtiam4yHo
Can prove thermodynamicaly the possibility or
impossibility of spontaneous process, can
calculate the change of reaction rate when
differeent factors affect it, knows how
temperature and pressure affect the solubility of
different solutes. Can describe the adsorption on
different phase boundaries and write the
construction of inorganic micelle. Do all these
activities without mistakes.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMEH
Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlK ONPELNSIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.
MaxkcuMajibHOEe KoJIHYecTBO 0aioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTiImyHo» - ot 81 mo 100
«xopowo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Chemical Thermodynamics
BxoaHoe TrectupoBanue

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

OIIK.1.1

Nmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Electrochemistry
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

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

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX

Classification and Properties
of Disperse Systems
3ammuiaemMoe KOHTPOJIbHOE
MeponpusiTHe

Reports of laboratory experiments

HayK
OIIK.1.1 Adsorbtion Full correct answers for the questions about
Hmeer npencrasinenne o HaydyHou | [luchMeHHOE KOHTPOJILHOe | the properties of disperce systems and
KapTHHE MHpa Ha OCHOBE MeponpusiTiue adsorption phenomena.

MOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

Crnenudukanus MeponpMATHI TeKylero KOHTPOJIA

Chemical Thermodynamics

HpOI[OJ'I)KI/ITeJ'IBHOCTB IMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ aTTecTaluu: .S yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM PpadoThI




MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeIu onleHUBAHUS Baaasl
Question about 9
concentrations
Question about gases laws 4
Question about stochiometry 4
Question about Ohm's law 3
Electrochemistry
[Tpo1oKUTETBHOCTD IPOBEICHHS MEPOIIPUATHS POMEXKYTOUHOU arTectanmu: 1 yaca
VY cnoBus IpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay ANTOPHOH PadoThI
MakcumanbHbIH 0aJu1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30
[Tpoxoxnoii 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
[TpoomKUTENLHOCTD IPOBEACHUS MEPOTIPUSATHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VY cnoBus MpoOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0asl, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 30
[Tpoxoanoii 6amt: 15
IMoka3aTe/n oneHNBaHUS Banabr
Presentation of written reports about experiments including data, graphs and conclusions 15
Attendance and making all the experiments of 6 laboratory works. 2 marks for every experimental 12
work.
Correlation of experimental data with conventional values 3




Adsorbtion

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 20

Iloka3aTesin oneHUBaHUSA Basbl
Full and correct answer for the question dealing with the adsorption phenomena 10
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
Full and correct answer for the question dealing with application of disperse systems in 5

technology, industry and everyday life




