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1. HEJIb OCBOEHUSA JUCIUIIVIMHBI

Hucnummmaa «D@u3nueckas U KOJUIOUIHAS XUMHUSD» BXOJUT B MPOrpamMmy CIICIHAINTETa
«Betepunapus» no Hampasienuo 36.05.01 «Berepunapus» u uzydaercs Bo 2 ceMectpe 1 kypca.
Hucnunnuny peanusyeT Kadenpa dpuznueckoit 1 KOUIOMIHOM XUMHUH. J[MCIIUIIIHHA COCTOUT U3 7
pazmenoB u 29 Tem M HampaBiieHa Ha u3yudeHue reveal the connections between physical and
chemical phenomena and to understand the essence of physico-chemical and colloidal-chemical
processes

[lenbro ocBOEHMS TUCHHMIIIMHBI sBIIsAETCs 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 Brnageer MOHATHHHBIM U METOIOJIOTHUECKUM 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 METOIOJIOTHIO B
BpEMEHH .
P Y pa3paboTKe U MPOBEICHUH KCIICPUMEHTAIbHBIX HCCIIeI0Ba HUM;
npodeccrHoHaIbHY O
OIIK-4.4 Vcnonp3yeT 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

Jucuummnaa « Puzndeckast U KOJUIOUTHAS XUMUS» OTHOCUTCS K 00s3aTeIIbHON 4acTH O10Ka
1 «Iucuunianeel (MOLyn)» 00pa3oBaTeIbHOM MPOrpaMMbl BBICILIEI0 00pa3oBaHus.

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




HauMeHoBaHMe IIpenmecTByrommue Hocaenyrommue
Mudp AMCUHUILINHBL/ MO JIH, AMCUHUILINHBL/ MO JIH,
KOMIeTeHIHH . .
NPaKTHKH NPaKTHKH
Crioco0eH UCTIOTh30BaTh B
npodeccuoHaIbHON
JeSTETBHOCTH METO B
peleHus 3aaa4 ¢ Clinical Industrial Practice;
WCTIOJIH30Ba HUEM Clinical internship /
COBPEMEHHOTO Bpauebno-npoussoocmeennasn
000pyI0oBaHUS IPH npaxmuxa**;
pa3paboTKe HOBBIX Inorganic and analytical chemistry; | Industrial Research
OIIK-4 TEXHOJOTHUH U UCII0JIb30BaTh Maths; Practice**;
COBPEMEHHYIO Educational Practice;
npodeccuoHalbHY IO Biological Chemistry;
METOJOJIOTHIO JUIS Immunology;
MPOBEACHHUS Companion Animal Medicine;
9KCIIEPUMEHTATBHBIX

HUCCIICTOBaHUN 1
WHTEPIpPETaluU X
pe3yJIbTaTOB

* - 3aTI0JIHAETCS B COOTBETCTBHHM ¢ MaTpuieh kommeTeHimii 1 CYIT OIT BO

** - 3JICKTHBHBIC JUCIMILIUHBI /TIPaKTHKH




4. OFbEM JJUCIIUILIMHBI ¥ BUJbI YYEBHOM PABOTHI

061118,9[ TPYAOCMKOCTb AU CHUITJINHBI «®Dus3ndeckas u KOJJIOMHAas1 XUMUA» COCTABJIACT «2» 3a4eTHEBIC CAUHUIIBI.

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

Bup yyeOHoii padoTsl BCETIO, ak.u. CeMecsz(-M)

Konmaxmnas paboma, ax.u. 34 34
Jlexumu (JIK) 17 17
JlabopaTopusie paboTs! (JIP) 17 17
Ipakrrueckne/cemunapekne 3auaTs (C3) 0 0
Camocmosmenvras paboma 00yuaowuxcs, ax.u. 29 29
Konmponw (ax3amen/3auem c oyenkoi), ax.u. 9 9
O0uasi TpyA0€MKOCTb M CIIMIIJIHHBI aK.4. 72 72

3a4.e/. 2 2




5. COAEP KAHME JUCHUIIJINHDBI

Tabauya 5. 1. Coodeporcanue oucyuniunvl (MoOyis) no eudam y4ebHol pabombol

B
Homep HaumenoBanue paznena M .
HaumeHoBaHUe TeMbI Conep:xxaHue TeMbI y4eOHoii
pasaeja AU CHUIIJINHBI -
pa6oThl
Types of solutions: liquid, gas, solid.
Thermodynamics of solutions. The chemical |Types of solutions: liquid, gas, solid. Thermodynamics of solutions.
1.1 potential of the solution component. Types of |The chemical potential of the solution component. Types of JIK, JIP
solutions. Heterogeneous multicomponent solutions. Heterogeneous multicomponent systems.
systems.
Ihte Gibbs Phase T]e' Sl¥§le—éfmponent The Gibbs Phase rule. Single-component heterogeneous systems.
1.2 ererogencous systems. 1he Llapeyron- The Clapeyron-Clausius equation. Diagrams of the state of the JIK, JIP
Clausius equation. Diagrams of the state of the
water.
water.
Characteristics of binary systems. The number
of parameters and the number of phases. The [Characteristics of binary systems. The number of parameters and
Phase equilibria. Properties of equilibrium between liquid solution and steam. [the number of phases. The equilibrium between liquid solution and
Pazmen 1 . ) .. ) ) L. ) . ..
solutions. 13 Raoul's law. Deviations from Raoul's law for |steam. Raoul's law. Deviations from Raoul's law for non-ideal liquid K. TP
' non-ideal liquid solutions. Liquid-vaporstate [solutions. Liquid-vapor state diagrams for binary systems. The lever ’
diagrams for binary systems. The lever rule. rule. Azeotropic solutions. Fractional distillation. Limited solubility
Azeotropic solutions. Fractional distillation. of liquids. Extraction.
Limited solubility of liquids. Extraction.
Solubility of gases n liquids. SeCher?OV slaw. Solubility of gases in liquids. Sechenov's law. Cryoscopy and
Cryoscopy and ebulioscopy. Osmosis. . . . .
1.4 L . . ebulioscopy. Osmosis. Colligative properties of electrolyte JIK, JIP
Colligative properties of electrolyte solutions. . . . ) .
. . \ . solutions. The isotonic Van't-Hoff coefficient.
The isotonic Van't-Hoff coefficient.
Equilibria between solid phases and melts. e . -
PR : . Its. T f fusibil
1.5 Types of fusibility diagrams. Physico-chemical E.qulhbna betw-een solid phases anq melts. Types of fusibility JIK, JIP
. diagrams. Physico-chemical analysis.
analysis.
Differences in the properties of electrolyte
solutions from the properties of nonelectrolyte |Differences in the properties of electrolyte solutions from the
solutions. Arrhenius theory of electrolytic properties of nonelectrolyte solutions. Arrhenius theory of
21 dissociation. Ionic equilibria in solutions. electrolytic dissociation. Tonic equilibria in solutions. Dissociation K. TP
Pazmen 2 |Electrochemistry Topic ' Dissociation constants. An ionic derivative of |constants. An ionic derivative of water. The hydrogen index. Buffer ’
water. The hydrogen index. Buffer solutions.  |solutions. The reasons for the stability of ion systems. The ionic
The reasons for the stability of ion systems. strength of the solution.
The ionic strength of the solution.
2.2 Electrical conductivity of electrolyte solutions. [Electrical conductivity of electrolyte solutions. Specific, equivalent | JIK, JIP




Buja

Homep HaumenoBaHue pazneia o
HaumeHOBaHUE TeMbI Conep:kaHue TeMbl yueoHoit
pasaeja AU CHUIIJINHBI
padoThI®
Specific, equivalent and molar electrical and molar electrical conductivity of electrolyte solutions and their
conductivity of electrolyte solutions and their [dependence on concentration. Kohlrausch's rule. The mobility of
dependence on concentration. Kohlrausch's ions. The application of conductometry in analytical chemistry.
rule. The mobility of ions. The application of
conductometry in analytical chemistry.
The mechanism of the potential jump at the
phase interface. The diffusion potential. The mechanism of the potential jump at the phase interface. The
23 Electrode potentials. The Nernst equation. diffusion potential. Electrode potentials. The Nernst equation. K. JIP
' Standard electrode potentials. The hydrogen Standard electrode potentials. The hydrogen electrode. Electrodes of ’
electrode. Electrodes of the I and II kind, the I and II kind, redox, ion-selective. pH measurement.
redox, ion-selective. pH measurement.
Galvanic cellls and electromotlvs.s force. Galvanic cells and electromotive force. Electrochemical and
Electrochemical and concentration elements. . . .
2.4 . . concentration elements. The Nernst equation. Calculation of the JIK, JIP
The Nemst equation. Calculation of the standard Gibbs ener
standard Gibbs energy. &
Basic definitions. Simple and complex
reactions. The reaction speed. The kinetic law |Basic definitions. Simple and complex reactions. The reaction
of acting masses. The kinetic equation, the speed. The kinetic law of acting masses. The kinetic equation, the
3.1 molecularity and the order of the reaction. molecularity and the order of the reaction. Kinetics of simple JIK, JIP
Kinetics of simple reactions of the zero, first reactions of the zero, first and second orders. The half-rotation
and second orders. The half-rotation period. period. Methods for determining the reaction order.
Methods for determining the reaction order.
32 Comple.x react1ons3 reversible, parallel, Complex reactions: reversible, parallel, sequential and conjugate. JIK, JIP
sequential and conjugate.
The effect of temperature on the reaction rate. . ,
Pazngen 3 [Chemical kinetics. Catalysis. The Van't-Hoff rule and the Arrhenius The effect of te.mperature on the reqcthn rate. The Van.t—Hoff rule
33 . L . and the Arrhenius equation. Determination of the shelf life of JIK, JIP
equation. Determination of the shelf life of - ..
.. .. medicines and storage conditions.
medicines and storage conditions.
Theory of active collisions. The activation
energy of the reaction, methods of Theory of active collisions. The activation energy of the reaction,
34 determination. The theory of the activated methods of determination. The theory of the activated complex. JIK, JIP
complex. Features of the reaction in liquid Features of the reaction in liquid solutions. Photochemicalreactions.
solutions. Photochemical reactions.
Catalysis. Kinetics of homogeneous catalytic |Catalysis. Kinetics of homogeneous catalytic reactions. Enzymatic
35 reactions. Enzymatic catalysis. The Michaelis— |catalysis. The Michaelis—Menten equation. Inhibitors. JIK, JIP

Menten equation. Inhibitors. Heterogeneous

Heterogeneous catalysis. LC, LR




Buja

Homep HaumenoBaHue pazneia H .
pasieta JR—— aNMeHOBAaHME TEMbI Conep:xaHue TeMbl yueoHoit
padoThI®
catalysis.LC, LR
Surface tension and phenomena at the interface
;fgg:gg?é:jﬁfggﬁfg ggggs;orr;’tg?glflg' Surface.tension apd phenqmena at the interface of phases: .
dispersed phases. Lyophobic and Iyophilic afisorptlon, adheswn,wettmg. Flotation asa method ofsepa?ratlon of
- . dispersed phases. Lyophobic and lyophilic surfaces. Adhesion. The
4.1 surfaces. Adhesion. The Dupree equation. . . w1 . . JIK, JIP
Wetting. Gibbs' adsorption theory. Adsorption Dupreg equation. Wetting. Gibbs' adsorption theory. Adsorption on
on a liquid surface. Surfactants (surfactants). a hquld. surface. Surfact.ants (surfactants). The Duclos-Traube rule.
The Duclos-Traube rule. The Shishkovsky The Shishkovsky equation.
equation.
Surface effects. Adsorption. Physical adsorption, chemisorption. Model
Pazzen 4 Chromatography. theories of reversible adsorption on . . . . . .
homogencous surfaces. Henry and Langmuir Physwa.l adsorption, chemisorption. Model theories of reversible
adsorption isotherms. Ultimate adsorption, adsorpt%on on homogenegus surfaces. Henry and Langm uir
determination of the specific surface area of adso‘rptlon isotherms. Ultimate adsorption, determmqhon of the
42 sgrbents The heat of all)dsorption Features of specific surface area of sorbents. The heat of adsorption. Features of | JIK, JIP
adsorption of molecules and ioné from adsorption Qf molecules apd ions from solutions on a solid surfape.
solutions on a solid surface. An adsorption An‘ adsorp.tlon isotherm with an exchange constant. The lyotropic
isotherm with an exchange constant. The series. lonites.
lyotropic series. lonites.
43 Porous materials. Enterosorbents. LC, LR Porous materials. Enterosorbents. LC, LR JIK, JIP
History, main tasks and directions of
development of colloidal chemistry. History, main tasks and directions of development of colloidal
5.1 Classifications of dispersed (colloidal) chemistry. Classifications of dispersed (colloidal) systems, their JIK, JIP
systems, their significance. The role of the significance. The role of the stabilizer.
stabilizer.
Colloidal chemistry. Conditions and methods for obtainin " . . L
Classifications, mre};hods of 52 variances. Peptization. The structure c%f the Conditions and m.ethods for obtammg variances. Peptization. The JIK, JIP
Pazmen 5 |preparation, and properties of micelle of hydrophobic sol. structure of the micelle of hydrophobic sol.
dispersed systems. The generality of molecular kinetic properties |The generality of molecular kinetic properties of solutions and
of solutions and dispersed systems. Diffusion [dispersed systems. Diffusion and Brownian motion. The equations
and Brownian motion. The equations of Fick, |of Fick, Einstein and Einstein-Smolukhovsky. Osmosis and
53 Einstein and Einstein-Smolukhovsky. Osmosis |membrane purification processes of colloidal systems (dialysis, JIK, JIP

and membrane purification processes of
colloidal systems (dialysis, ultrafiltration).
Kinetic stability of free-dispersed systems.

ultrafiltration). Kinetic stability of free-dispersed systems.
Sedimentation. Analysis of the dispersion of colloidal systems based
on sedimentation and centrifugation data. Weigh it. The




Bupg

Homep HaumenoBaHue pazneia o
HaumeHOBaHUE TeMbI Conep:kaHue TeMbl yueoHoit
pasaeja AU CHUIIJINHBI -
padoTsl
Sedimentation. Analysis of the dispersion of  |hypsometric law.
colloidal systems based on sedimentation and
centrifugation data. Weigh it. The hypsometric
law.
thlcgl propfzmes. Scattering and a’bSOI'ptlon of Optical properties. Scattering and absorption of light in colloidal
light in colloidal systems. Rayleigh's law. . .
L .. |systems. Rayleigh's law. Application of the Lambert-Beer law to
Application of the Lambert-Beer law to turbid . . . . .
54 . . turbid environments. Optical methods for the study of dispersions JIK, JIP
environments. Optical methods forthe study of s .
. . . (nephelometry, turbidimetry, ultramicroscopy, electron
dispersions (nephelometry, turbidimetry, .
. . microscopy).
ultramicroscopy, electron microscopy).
The emergence of a double electric layer
(DES) at the phase boundary. The Lippman  |[The emergence of a double electric layer (DES) at the phase
6.1 equation. The structure of DES and its DES boundary. The Lippman equation. The structure of DES and its DES K. TP
’ potentials (thermodynamic, adsorption and potentials (thermodynamic, adsorption and electrokinetic) and the ’
electrokinetic) and the influence of various influence of various factors on them. The isoelectric state.
factors on them. The isoelectric state.
Electrokinetic phenomena (electrophoresis,
electroosmosis, sedimentation potentials and |Electrokinetic phenomena (electrophoresis, electroosmosis,
6.2 currents) and their practical significance. sedimentation potentials and currents) and their practical JIK, JIP
Electrical phenomena in Electrophoresis. Helmholtz-Smolukhovsky significance. Electrophoresis. Helmholtz-Smolukhovsky equations.
dispersions. equations.
Paznen 6 éggregatt? stability. Fgctors of kinetic and aggregatlve stability of Factors of kinetic and aggregative stability of dispersed systems.
oagulation. dispersed systems. Coagulation, the threshold . .
. Coagulation, the threshold of coagulation by electrolytes (the rule of
of coagulation by electrolytes (the rule of L . .
6.3 L . . significance). Deryagin-Landau-Fairway-Overbeck theory of JIK, JIP
significance). Deryagin-Landau-Fairway- s . . .
o . stability of hydrophobic colloids/DLFO/. Potential curves.
Overbeck theory of stability of hydrophobic Thixotro
colloids/DLFQ/. Potential curves. Thixotropy. py-
Gels of hydrophobic sols. The kinetics of
coagulation. Special cases of coagulation of  |Gels of hydrophobic sols. The kinetics of coagulation. Special cases
6.4 sols by electrolytes. Structural and mechanical |of coagulation of sols by electrolytes. Structural and mechanical K. JIP
’ factor of dispersion stabilization. Colloidal factor of dispersion stabilization. Colloidal protection. Protective ’
protection. Protective substances, protective substances, protective numbers.  LC, LR
numbers.LC, LR
Lyophilic colloids. General characteristics of high molecular General characteristics of high molecular weight compounds
Paznen 7 |Solutions of high molecular 7.1 weight compounds (IUDs). Navy (IUDs). Navy classifications. Natural and synthetic IUDs. JIK, JIP

weight compounds (IUDs)

classifications. Natural and synthetic IUDs.

Conformation of macromolecules.




Buja

Homep Haumenosanue paszena HaunmeHoBaHHe TeMbl ConepixaHue TeMbl yueOHOI
pasaeja AU CHUIIJINHBI paﬁon,[*
and their properties. Conformation of macromolecules.
Swelling of the IUD. Thermodynamics and
EZ:;COS doizvgfilclglﬁ ;Ugliiﬁﬁﬁzgliosi dal Swelling of the IUD. Thermodynamics and kinetics of swelling.
Y v cd . IUD solutions as thermodynamically equilibrium colloidal systems.
7.2 systems. Comparison of properties of TUD . . . . JIK, JIP
olutions and hvdrophobic sols. Osmotic Comparison of properties of [UD solutions and hydrophobic sols.
sorutions and yarop © 508 . Osmotic pressure, viscosity and optical properties of IUD solutions.
pressure, viscosity and optical properties of
1UD solutions.
Solutions of polyelectrolytes. Polyampholites.
The isoelectric point of proteins and methods |[Solutions of polyelectrolytes. Polyampholites. The isoelectric point
73 for its determination. Gibbs-Donnan membrane |of proteins and methods for its determination. Gibbs-Donnan K. TP
' equilibrium. Violation of the stability of [IUD |[membrane equilibrium. Violation of the stability of IUD solutions ’
solutions (gelation, coacervation, salting, (gelation, coacervation, salting, denaturation).
denaturation).
Gels of IUD solutions. Properties of IUD gels . . .
. ) Is of I lutions. Propert fI 1 h h 1
7.4 and hydrophobic sol gels. Syneresis of gels. Gels of IUD solutions. Properties of IUD gels and hydrophobic so JIK, JIP

Gels.

gels. Syneresis of gels. Gels.

* _ sanonusercs Toabko o OYHOWM popme o6yuenns: JIK — nexyuu; JIP — nabopamopmvie pabomot; C3 — npakmuueckie/cemunapcrie 3ansmus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabauya 6.1. MamepuanvHo-mexuHuyeckoe obecneuerue OUCYUNIUHb

Tun ayauropun

OcHaleHnne ayIuTopuu

Crnenuaau3upoBaHHOe
yueOHOe/1abopaTopHOe
obopynoBanme, I10 u
MaTepHUaIbI 1JIs1 0CBOEHUS
AUCHUTIIIHHBI
(mpu He0OXOAUMOCTH)

AynuTopus AJis TPOBEACHUSI 3aHATHI
JIEKIIMOHHOT'O THIIa, OCHAIIICHHAs

JlexuyonHas KOMILIEKTOM CHEIMATU3UPOBAHHON MeOemH;

JIOCKOM (9KpaHOM) U TEXHUUYECKUMU

CpeACTBaMHU MYJIbTUMEINA IPE3EHTAINI.
Jlaboparopuu npakTuKyma
1o GU3HUYECKOHN 1
KOJIJIOUTHOW XUMHH
OCHAIIIEHBI CTaH/IaPTHBIM
000pyTIOBaHHEM:
T CTUILIATOP,
AQHAJIMTUYECKHE BECHI,
MarHUTHBIE MEIIANKH,

Aynauropus 1 IpoBeaeHHS Ja00paTOpHBIX | HOHOMEpHI, pH- MeTpsl,

paboT, MHANBUYATbHBIX KOHCYJIBTAIIUH, TEPMOCTAT KUIAKOCTHOM,

JaGopatopus TEKYIIEr0 KOHTPOJIS U TPOMEXYTOUHON MOJIIPUMETP (caxapuMerp),

aTTeCTalllM, OCHAIIEHHAsl KOMILJIEKTOM U3MEpUTENN

CTEeIMAIM3UPOBAHHON MeOenn u AIEKTPOIIPOBOTHOCTH

000pyIOBaHHEM. (KOHTyKTOMETpHI),
usmeputenu JJC,
(hOoTOMETPHI, Ta30METPHI,
xpomarorpad,
HepeToMeTpHI,
BUCKO3UMETPHI. Bcé
o0opy/i0BaHUE B
1abopaTopuu TO0CTATOUYHO
COBPEMEHHO.

Aynutopusi 11sl CaMOCTOSITEIbHON paboOThI

Tns oOy4Jarormxcsi (MOXKeT HCTIONIL30BATCS JUIA
., | mpoBeaeHNs CEMUHAPCKUX 3aHATHH U
CaMOCTOSITETIbHOM 9
KOHCYJIbTAI[Mi ), OCHAIIIEHHAs] KOMITJIEKTOM
paboThI

CHeHATM3UPOBAHHON MeOenu u
KoMIIbIoOTepaMu ¢ goctynom B DMOC.

* - ayIUTOPUS 1Sl CaMOCTOATENbHOM paboThl o0yuaromuxcs ykaspiBaercss OBA3ATEJIBHO!

7. YYEBHO-METOIMYECKOE HW HHO®OPMAIMOHHOE OBECIIEYHEHHME

TMCHUTITAHBI

OcHoenas nrumepamypa:
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
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Hononnumenvras 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/1 24.4 - K 65

2. Khorunzhij V. V. Physical and Colloidal Chemistry Publishing house: SPBGU. 2018.
ISBN 978-5-907065-57-4
Pecypcor unghopmayuonno-menexommynukayuonnou cemu « dnmepremy.

1. 9bC PYJIH u croponnune 3bC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JAOCTYII
Ha OCHOBAHHH 3aKJIFOUECHHBIX JIOTOBOPOB

- DnekTporHO-0MOMMoTeunas cuctema PYJIH — O6C PY/IH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas Oubnuoreka onmnaita» http://www.biblioclub.ru

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

- OBC «KoucynpranT cryaeHTay www.studentlibrary.ru

- OBC «3Hannym» 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/

- Haykomerpuueckas 0a3a manHbIX Lens.org https:/www.lens.org
Yuebno-memoouueckue mamepuanvt 01 camocmoamenvHol pabomul 00yUaOWUxcs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexuumii no aucuuriimae « Dusndeckas U KOJUTOUIHAS XUMUSD).

* - Bce yueOHO-METOIMYECKHE MaTepualbl A CaMOCTOATENbHONU paboOThl 00yyaroIXCs
pPa3MeIIalTCs B COOTBETCTBUH C JICMCTBYIOIIUM NOPSAAKOM Ha cTpanuile 1uciuuiiniabl B TYUC!

11



PA3PABOTYHUK:

JouenTt kadenps! Gpu3ndeckon u

Mapxkosa Exarepuna

KOJIJIOUTHON XMMHH bopucosna
Honoxcnocmo, 5YVIT Ioonuce Damunus U.0.
PYKOBOIUTEJIb BYII:
YepenauueHKo AJIEKCaHIp
3aBenyronmi kadeapoit I'enpuxoBuy
Honxcnocmo BYIT ITloonucw Damunus U.O.
PYKOBOJUTEJIb OII BO:
Baruukos IOpuii
[Ipodeccop AHATOIBCBUY
Jonocnocms, BYVIT Iloonuce Damunus U.O.
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