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1. HEJIb OCBOEHUSA JUCIUIIVIMHBI

Hucnummmaa «Physical and Colloidal Chemistry» BXomuT B mporpaMmy cClielHAIATETa
«Betepunapus» no HanpasieHuto 36.05.01 «Berepunapus» u uzyuyaerca B 3 cemecTpe 2 Kypca.
Hucuunnuny peanusyet Kadenpa ¢puzndeckoit 1 KOIIOUIHOW XUMUU. JIHCIUTIITUHA COCTOUT U3 7
pasmenoB u 29 Tem W HampaBiieHa Ha m3ydenue reveal the connections between physical and
chemical phenomena and to understand the essence of physico-chemical and colloidal-chemical
processes

Ilenbro ocBOeHMs TUCIMILIMHBL siByisieTcst 1S tO reveal the connections between physical and
chemical phenomena and to understand the essence of physico-chemical and colloidal-chemical
processes occurring in nature and in biological systems, to acquire knowledge by students about
the physico-chemical patterns of chemical processes, important understanding of physiological
processes and for obtaining highly effective medicines; students’ mastering of instrumental
methods of physico-chemical measurements formation of practical skills in performing physico-
chemical calculations, formulas and mathematical processing of the results of experiments of
physico-chemical measurements. Formation of an idea of the role and place of physical and
colloidal chemistry in veterinary medicine and the integration of acquired knowledge with the
issues of disciplines of the professional cycle for understanding modern forms of medicines,
rational technology for their production, stabilization and storage.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

OcBoenue gucuumniauabl «Dusndeckas W KOJUIOMJIHAS XUMHS» HAMpaBiIeHO Ha
dbopmupoBanme y 00yUaroXcs CISTYIOMUX KOMIIETEHIIUN (YacTH KOMIETeHIUHN ):

Tabnuya 2.1. llepeuenv xommnemenyutl, Gopmupyemvix y 00VUAIOWUXCS NPU OCBOEHUU
OUCYUNIUHGL (pe3yIbmanmobl 0C80EHUSL OUCYUNTIUHDBL)

I/IH)II/IKaTOPI)l JAOCTHKCHUA KOMIIETCHIIUU

ndp Komnerenuus o
(B paMKax JaHHOW TUCIUTIIHHBI)

Crioco0eH UCcTIoTb30BaTh B
npodeccuoHaIbHON
ACATCIBHOCTU METOAbI PCHICHU
3a/1a4 C UCIOJIb30BaHUEM
COBPEMEHHOTO 000py10BaHUSL
pu pa3paboTke HOBBIX

OIIK-4.1 BrnageeT MOHATHHHBIM U METOIOJIOTHYECKUM aIMapaTOM
0a30BbIX €CTECTBEHHBIX HAYK HA YPOBHE, JOCTaTOYHOM JJIsI
MIOJIHOIIEHHO! PO (eCCHOHATBHON 1eATEIBHOCTH Ha COBPEMEHHOM
YPOBHE;

OIIK-4 TEXHOJIOTUH M UCHOJI30BaTh
COBDEME o OIIK-4.3 T'0TOB UCHIOJIB30BaTh COBPEMEHHYIO METOI0JIOTHIO B
BpEMEHH .
P Y pa3paboTKe U MPOBEICHUH KCIICPUMEHTAIbHBIX HCCIIeI0Ba HUM;
npodeccrHoHaIbHY O
OIIK-4.4 Hcnonp3yeT COBpEMEHHYO MPO(PECCHOHATBHY IO
METOOJIOTHIO sl IPOBEACHUS .
METOJI0JIOTHIO TPH UHTEPIIPETA LU PEe3yIbTaTOB HCCIIECI0BA HUL,
JKCIIEPUMEHTATBHBIX

HUCCeA0BaHUN U HUHTEpHpCTAalU
X pE3YyJbTaTOB

3. MECTO JUCHHUILVIMHBI B CTPYKTYPE OIl BO

Hucnumnaa « Du3ndeckasi ¥ KOJJIOUIHAS XUMHESD OTHOCHTCS K 00s3aTeIbHON YacTu O10Ka
1 «Iucuumnanabl (MOTyJIH )» 00pa30BaTeIbHON MPOTrPaMMBI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaTenbHON MpOrpamMMbl BBICIIETO 00pa3oBaHUs OOydaloIIMecs TaKxkKe
OCBAMBAKOT Jpyrue JUCUUIUIMHBI W/MIM  HPAKTHKH, CHOCOOCTBYIOIIME JOCTHIKEHUIO
3alJIaHMPOBAHHBIX PE3yJIbTaTOB OCBOCHMS JUCHUIUIMHBI « DU3HYecKas U KOJUIOUIHAS XUMU D).

Tabnuya 3.1. Ilepeuenv wxomnonenmos OIl BO, cnocobcmsyrowux 00CmMudiICeHuo
3aNNAHUPOBAHHBIX PE3YIbINAMO8 0C80EHUs OUCYUNTIUHDBL




HanMenoBaHme IIpenmecTByomue IMocaenyrwomue
Mudp AMCUHUILINHBL/ MO JIH, AMCUHUILINHBL/ MO JIH,
KOMIICTCHIIUHU * %
NMPaKTHKH NMPAKTHKH
Croco0eH UCoNIb30BaTh B . .
HpobeccHoHa TbHO The preparation and passing
the state exam / [lonrotoBka
JACATCIBbHOCTHU MCTOIbI
CIICHUA 3aaa4 C CAave u crata
EICHOJH:BOBEiHI/ICM TOCy1apCTBEHHOTO DK3aMCHA
. . Clinical Industrial Practice;
COBPEMEHHOI0 Educational Practice; Clinical Internshin**-
000pyIOBaHUS [IPH Inorganic and analytical chemistry; industrial Researcﬁ] '
pa3paboTKe HOBBIX Organic Chemistry; Practice**:
OIIK-4 TEXHOJIOTHI ¥ HCII0JIB30BAThH Biophysics; Educationa,l Practice:
COBPEMEHHYIO0 Maths; State Examination; ’
Mpo(eCCHOHATBHY IO Biology With Basic Ecology; Design Preparatior'I for
METOIOJIOTHIO JJIs '
. HOBeHeHH;l Defense Procedure and
p Defense of the Graduation
OKCIICPHUMCHTAJIbHBIX

HUCCIICTOBaHUN 1
WHTEPIpPETaluU X
pe3yJIbTaTOB

Thesis;
Immunology;

* - 3aTI0JIHSIETCS B COOTBETCTBUU ¢ MaTpulel komnereHuit u CYII OIT BO

** - 3JICKTUBHBIC JAUCHUILIMHBI /l'IpaKTI/IKI/I




4. OFbEM JJUCIIUILIMHBI ¥ BUJbI YYEBHOM PABOTHI

O6mas Tpynoemkocts qucnuiuinHbl «Physical and Colloidal Chemistry» cocraBiisieT «2» 3a4eTHBIC SIUHHIIBI.

Tabnuya 4.1. Buowr yuebnoti pabomsi no nepuooam 0c8oeHus 00paA308amMenbHOL NpocpamMmbl 8blCuiec0 00pa308anus 01 OYHOU hopmbl
0byuenusl.

Bup yyeOHoii padoTsl BCETIO, ak.u. CeMechp(-l)l)

Konmaxmnas paboma, ax.u. 34 34
Jlexunu (JIK) 17 17
Jla6opaTtopusie pabotsl (JIP) 17 17
Ipakruueckue/cemunapckue 3ausatus (C3) 0 0
Camocmosmenvras paboma 00yuaowuxcs, ax.u. 38 38
Konmponw (ax3amen/3auem c oyenkoi), ax.u. 0 0
OO0mast TpyA0eMKOCTb U CIIHIITHHBI aK.4. 72 72

3a4.e]l. 2 2




5. COAEP KAHME JUCHUIIJINHDBI

Tabauya 5.1. Codeporcanue oucyuniunvl (MoOyis) no eudam yueoHot pabombi

Homep
pasnena

HaumeHnoBaHue pa3agena
JAUCIHUIIJIUHBbI

Conep:xanue pa3iesa (TeMbl)

Bup
yueOHOIi
padoThI®

Pazpen 1

Phase equilibria. Properties
of solutions.

11

Types of solutions: liquid, gas, solid.
Thermodynamics of solutions. The chemical
potential of the solution component. Types of
solutions. Heterogeneous multicomponent systems.

JIK, JIP

12

The Gibbs Phase rule. Single-component
heterogeneous systems. The Clapeyron-Clausius
equation. Diagrams of the state of the water.

JIK, JIP

13

Characteristics of binary systems. The number of
parameters and the number of phases. The
equilibrium between liquid solution and steam.
Raoul's law. Deviations from Raoul's law for non-
ideal liquid solutions. Liquid-vapor state diagrams
for binary systems. The lever rule. Azeotropic
solutions. Fractional distillation. Limited solubility
of liquids. Extraction.

JIK, JIP

14

Solubility of gases in liquids. Sechenov's law.
Cryoscopy and ebulioscopy. Osmosis. Colligative
properties of electrolyte solutions. The isotonic
Van't-Hoff coefficient.

JIK, JIP

15

Equilibria between solid phasesand melts. Types of
fusibility diagrams. Physico-chemical analysis.

JIK, JIP

Pasznmen 2

Electrochemistry Topic

2.1

Differences in the properties of electrolyte solutions
from the properties of nonelectrolyte solutions.
Arrhenius theory of electrolytic dissociation. lonic
equilibria in solutions. Dissociation constants. An
ionic derivative of water. The hydrogen index.
Buffer solutions. The reasons for the stability of ion
systems. The ionic strength of the solution.

JIK, JIP

2.2

Electrical conductivity of electrolyte solutions.
Specific, equivalent and molar electrical
conductivity of electrolyte solutions and their
dependence on concentration. Kohlrausch's rule.
The mobility of ions. The application of
conductometry in analytical chemistry.

JIK, JIP

2.3

The mechanism of the potential jump at the phase
interface. The diffusion potential.

Electrode potentials. The Nernst equation. Standard
electrode potentials. The hydrogen electrode.
Electrodes of the | and Il kind, redox, ion-selective.
pH measurement.

JIK, JIP

24

Galvanic cells and electromotive force.
Electrochemical and concentration elements. The
Nernst equation. Calculation of the standard Gibbs
energy.

JIK, JIP

Pazmen 3

Chemical kinetics.
Catalysis.

3.1

Basic definitions. Simple and complex reactions.
The reaction speed. The kinetic law of acting
masses. The kinetic equation, the molecularity and
the order of the reaction. Kinetics of simple
reactions of the zero, first and second orders. The
half-rotation period. Methods for determining the
reaction order.

JIK, JIP

3.2

Complex reactions: reversible, parallel, sequential
and conjugate.

JIK, JIP

3.3

The effect of temperature on the reaction rate. The
Van't-Hoff rule and the Arrhenius equation.
Determination of the shelf life of medicines and

JIK, JIP




Howmep
pasnena

HaumeHnoBaHue pa3agena
AU CIHUIIJIUHBI

Conep:xanue pasiesa (TeMbl)

Bup
yueOHOI
padoThI®

storage conditions.

34

Theory of active collisions. The activation energy of
the reaction, methods of determination. The theory
of the activated complex. Features of the reaction in
liquid solutions. Photochemical reactions.

JIK, JIP

35

Catalysis. Kinetics of homogeneous catalytic
reactions. Enzymatic catalysis. The Michaelis—
Menten equation. Inhibitors. Heterogeneous
catalysis.LC, LR

JIK, JIP

Pasnen 4

Surface effects.
Adsorption.
Chromatography.

41

Surface tension and phenomena at the interface of
phases: adsorption, adhesion, wetting. Flotation as a
method of separation of dispersed phases.
Lyophobic and lyophilic surfaces. Adhesion. The
Dupree equation. Wetting. Gibbs' adsorption theory.
Adsorption on a liquid surface. Surfactants
(surfactants). The Duclos-Traube rule. The
Shishkovsky equation.

JIK, JIP

4.2

Physical adsorption, chemisorption. Model theories
of reversible adsorption on homogeneous surfaces.
Henry and Langmuiradsorption isotherms. Ultimate
adsorption, determination of the specific surface
area of sorbents. The heat of adsorption. Features of
adsorption of molecules and ions from solutions on
a solid surface. An adsorption isotherm with an
exchange constant. The lyotropic series. lonites.

JIK, JIP

4.3

Porous materials. Enterosorbents. LC, LR

JIK, JIP

Pasznmen 5

Colloidal chemistry.
Classifications, methods of
preparation, and properties
of dispersed systems.

5.1

History, main tasks and directions of development
of colloidal chemistry. Classifications of dispersed
(colloidal) systems, their significance. The role of
the stabilizer.

JIK, JIP

52

Conditions and methods for obtaining variances.
Peptization. The structure of the micelle of
hydrophobic sol.

JIK, JIP

5.3

The generality of molecular kinetic properties of
solutions and dispersed systems. Diffusion and
Brownian motion. The equations of Fick, Einstein
and Einstein-Smolukhovsky. Osmosis and
membrane purification processes of colloidal
systems (dialysis, ultrafiltration). Kinetic stability of
free-dispersed systems. Sedimentation. Analysis of
the dispersion of colloidal systems based on
sedimentation and centrifugation data. Weigh it.
The hypsometric law.

JIK, JIP

54

Optical properties. Scattering and absorption of
light in colloidal systems. Rayleigh's law.
Application of the Lambert-Beer law to turbid
environments. Optical methods for the study of
dispersions (nephelometry, turbidimetry,
ultramicroscopy, electron microscopy).

JIK, JIP

Pasznen 6

Electrical phenomena in
dispersions.

Aggregate stability.
Coagulation.

6.1

The emergence of a double electric layer (DES) at
the phase boundary. The Lippman equation. The
structure of DES and its DES potentials
(thermodynamic, adsorption and electrokinetic) and
the influence of various factors on them. The
isoelectric state.

JIK, JIP

6.2

Electrokinetic phenomena (electrophoresis,
electroosmosis, sedimentation potentials and
currents) and their practical significance.
Electrophoresis. Helmholtz-Smolukhovsky

JIK, JIP




Howmep
pasnena

HaumeHnoBaHue pa3agena
AU CIHUIIJIUHBI

Conep:xanue pasiesa (TeMbl)

Bup
yueOHOI
padoThI®

equations.

6.3

Factors of kinetic and aggregative stability of
dispersed systems. Coagulation, the threshold of
coagulation by electrolytes (the rule of
significance). Deryagin-Landau-Fairway-Overbeck
theory of stability of hydrophobic colloids/DLFO/.
Potential curves. Thixotropy.

JIK, JIP

6.4

LR

Gels of hydrophobic sols. The kinetics of
coagulation. Special cases of coagulation of sols by
electrolytes. Structural and mechanical factor of
dispersion stabilization. Colloidal protection.
Protective substances, protective numbers. LC,

JIK, JIP

Pasnmen 7

Lyophilic colloids.
Solutions of high
molecular weight
compounds (IUDs) and
their properties.

7.1

macromolecules.

General characteristics of high molecular weight
compounds (IUDs). Navy classifications. Natural
and synthetic IlUDs. Conformation of

JIK, JIP

7.2

1UD solutions.

Swelling of the IUD. Thermodynamics and kinetics
of swelling. 1UD solutions as thermodynamically
equilibrium colloidal systems. Comparison of
properties of 1UD solutions and hydrophobic sols.
Osmotic pressure, viscosity and optical properties of

JIK, JIP

7.3

denaturation).

Solutions of polyelectrolytes. Polyampholites. The
isoelectric point of proteins and methods for its
determination. Gibbs-Donnan membrane
equilibrium. Violation of the stability of 1UD
solutions (gelation, coacervation, salting,

JIK, JIP

7.4

Gels of 1UD solutions. Properties of 1UD gels and
hydrophobic sol gels. Syneresis of gels. Gels.

JIK, JIP

* - 3amostasgeTcs Toyibko o OUHOW dpopme oOyuenus: JIK — nexyuu,; JIP — nabopamopuwvie pabomot, C3 —
npaKmudecKue/CeMuHap cKue 3ansmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

Tabnuya 6.1. Mamepuanvno-mexuuyeckoe obecneuenue OUCYUNIUHBL

Tun ayquropuu

OcHamenne ayiuTopuu

CneuunaJn3upoBaHHOe
yueOHOe/1a00paTopHOE
odopynoBanue, I10 u
MaTepHuaIbl 1JIs1 0CBOEHUSs
AUCHUITHHBI
(IpH He0OXOAMMOCTH)

AynuTtopus A IpOBEACHUS 3aHATUI
JIEKITMOHHOT'O THIa, OCHAIIEHHAas

JlexunoHnHas KOMIIJIEKTOM CIIeHAIM3UPOBAHHON MeOenu;
JIOCKOM (3KpaHOM) U TEXHUUYECKUMU
CpEICTBAaMH MYJIbTHMEINA MPE3CHTAIIUH.
AyauTopus ans mpoBeaeHus 1abopatopusix | Jlaboparopun mpakTHKyMa
paboT, MHAUBUAYATBHBIX KOHCYJIBTAIIUH, 10 PU3NICCKON H
JaGopatopus TEKYIIEro KOHTPOJIL U IPOMEXKYTOUHON KOJUIOMAHOU XUMUU

aTTecTaliy, OCHAIIEHHAS KOMIIJICKTOM
CHeHATN3UPOBAHHON MeOeNn U
000pyIOBAHUEM.

OCHAIICHBI CTAHAAPTHBIM
000pyI0BaHHEM:
JWCTHILIATOP,




Crnenuajan3upoBaHHoOe
yueOHOe/1a00paTopHOE
odopynoBanue, I10 u
MaTepuaIbl 1Jis1 0CBOEHUS
AUCHUTLTUHBI
(mpu HEOOXOAMMOCTH)

Tun ayquropuu OcHaleHne ayaJuToOpuu

AHATMTHYECKHUE BECHI,
MarHUTHbIE MEIIAJIKH,
noHOMepbI, pH- MeTphI,
TEPMOCTAT KUJAKOCTHOM,
noJIIpUMETp (caxapuMerp),
U3MEpUTENN
AIIEKTPOIPOBOHOCTH
(KOHJTyKTOMETpBHI),
nmeputenu J/C,
(hOTOMETPBI, TA30METPHI,
xpomarorpad,
He(enoMeTphl,
BUCKO3UMETPHI. Bcé
obopyoBaHuE B
nabopaTopuu 10CTaTOUYHO
COBPEMEHHO.

AyIuTOpHS A1 CAMOCTOATEIBHON PabOThI
oOydaronmxcs (MOKET UCIOJIb30BATHCS IS

JISL o
I[ . | IPOBCACHUA CCMUHAPCKUX 3aHATUU U
CaMOCTOSTEIbHON 8
KOHCYJIBTAIM i ), OCHAIICHHAS! KOMILICKTOM
paboThI

CHeIUaTu3upOBaHHON Mebenn 1
KoMIibloTepamiu ¢ jgoctynom B DUOC.

* - ayIUTOPUS JIJIs1 CAMOCTOSITENIBHON paboThl 00yuaromuxcs ykaspiBaercss OBSA3ATEJIBHO!

7. YYUEBHO-METOJANYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JJUCIIUIIJINHBI

OcHogHas tumepamypa.

1. Markova E.B., Cherednichenko A.G., Lyadov A.S. Textbook on physical and colloidal
chemistry. M. Publishing House of RUDN. 2019, 159 p.

2. Physical Chemistry Third Edition By Robert G. Mortimer. Elsevier Academic Press
Jlonoanumenvuasn tumepamypa:

1. Methods of research of materials and processes: A textbook for universities / V.Y u.
Konyukhov, I.A. Gogoladze, Z.V. Murga. - 2nd ed., ispr. and add. - M.: Yurayt, 2018. - 226 p. -
(Universities of Russia). - ISBN 978-5-534-05475-0: 459.00 p.
http:/lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/l 24.4 - K 65

2. Khorunzhij V. V. Physical and Colloidal Chemistry Publishing house: SPBGU. 2018.
ISBN 978-5-907065-57-4
Pecypcot ungopmayuonno-menexommynuxayuonnot cemu « nmeprnemy:

1. 9BC PYJIH u ctoponnue IBC, K KOTOPBIM CTYJICHThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAaHHWH 3aKJIIOYCHHBIX JOI'OBOPOB

- DnekTpoHHO-Oubmuoteunas cucrtema PYJIH — 3bC PY/IH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas ondamoreka oniaiia» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoHcynbTraHT cTyaeHTa» www.studentlibrary.ru

- OBC «3nanmym» https://znanium.ru/




2. ba3bl JaHHBIX U TOMCKOBBIC CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https:/link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6aza nanubeix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanst 0151 cCamocmosmenbHol pabomsi 00y4arOUUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYA™ !

1. Kypc nexuuit no qucuuminne « Duznueckas U KOJUIOUTHAS XUMUSD).

* - Bce yueOHO-MEeTOJMUECKHEe MaTepHallbl JUIsl CAMOCTOATENIbHON paboThl 00yyaromuxcs
pa3MeIarTcs B COOTBETCTBUHU C JEHCTBYIOIIMM NOPAAKOM Ha cTpanulie aucuunianHel B TYHUC!



PA3PABOTYUK:

JouenTt kadenps! Gpu3ndeckon u

Mapxkosa Exarepuna

KOJUTOMTHON XUMHUH bopucosna
Honoxcnocmo, 5YVIT Ioonuce Damunus U.0.
PYKOBOIUTEJIb BYII:
YepenauueHKo AJIEKCaHIp
I'enpuxoBuy [M]]
3apemyronmii kKadeapoit 3aBeayronmi
Jonocnocmo BYIT Ioonuce @amunus U.0.
PYKOBOJIUTEJIb OII BO:
Baraukos IOpuii
[Ipodeccop AHaTONBEBUY
Honoxcnocmo, 5YVIT Iloonuce Damunus U.0.
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