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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Juctunnuaa «Physical and Colloidal Chemistry» BXoauT B mporpamMmy CIeIHaIATETa
«Berepunapus» no nanpasienuto 36.05.01 «Berepunapus» u uzyqaercs Bo 2 cemectpe 1 Kypca.
Huctununy peanusyer Kadenapa ¢puzndeckoit 1 KOJUTOUAHOW XUMUH. JIMCIIMIUTMHA COCTOUT U3 7
pa3znenoB U 29 TeM M HampaBieHAa Ha M3YYCHHE U PACKPHITHE CBS3eH MEKIY (QU3NYECKHUMU U
XUMUUYECKUMHU SIBICHUSAMU W TOHUMaHHE CYIIHOCTH (U3MKO- XUMHUYECKHMX U KOJUIOMIHO-
XMUMHAYECKHX TPOLIECCOB.

llenpto ocBOEHUS IUCHUIUIMHBI siBisieTcs Llenblo OCBOGHMS JIMCUUIUIMHBI  SIBISIETCS
pacKpbITHE CBSI3ed MeXAy (PU3NYCCKUMHU U XUMUYCCKUMU SIBIICHUSMU W TTOHMMAHUE CYIIHOCTH
(GU3MKO- XMMHYECKHX W KOJUIOMJHO-XMMHUYECKUX IPOIIECCOB, MPOTEKAIOIUX B MPHUPOJE U B
OMOJIOTUYECKUX CHCTeMaX, MpPUOOpETeHHEe CTYACHTAaMH 3HAaHUH O (PU3HKO-XMMHUYECKUX
3aKOHOMEPHOCTSIX XUMUYECKUX MPOIECCOB, BAXKHBIX TOHUMAaHUsI (PU3UOIOTUYECKUX MPOIIECCOB U
JUIE  TIONMY4YeHHS BBICOKO3(D(EKTUBHBIX JIEKAPCTBEHHBIX CPEACTB; OCBOCHHE CTYJCHTaMHU
WHCTPYMEHTAIIBHBIX METOJIOB (DHU3MKO-XUMHUYECKHX H3MepeHUui (HopMHUpoBaHHE MPAKTHUUECKUX
HABBIKOB BBITIOJIHEHUST (PU3UKO-XHMHUYECKAX pacueToB, MO (opMynaM W MaTeMaTHYeCKOM
00pabOTKH pPEe3yJbTATOB HKCIEPUMEHTOB (U3UKO-XUMHUECKUX H3MepeHuil. DopMupoBaHUE
MPEJCTABICHHUS O POJIM M MeCTe (PU3MUYECKON U KOJUIOMIHOW XMW B BETEPUHAPUU M UHTETPALIUN
MOJIyYeHHBIX 3HAHUI C BONMpOCaMH IUCIHHIUIMH MPO(PECCHOHAIBHOIO LHUKIA IS MOHUMAHUS
COBPEMEHHBIX ()OPM JIEKAPCTBEHHBIX CPEJACTB, PALMOHAIBHONH TEXHOJOTHEW WX TOIy4eHUs,
CTaOWIN3aluu U XPaHEHHUSI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne pucuuiuiMHbl  «@Pusnyeckass W KOJUIOMJHAs XUMUS» HANpaBlIE€HO Ha
(bopMupoBaHHE y 00YUAIOIIMXCS CIEAYIOMNX KOMIIETEHIUH (YaCTH KOMIIETEHIIUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuti, Gopmupyemvix y o0y4arowuxcsi npu 0C60eHuu
OUCYUNTUHBL (PE3YTbMAMbL OCB0EHUS. OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerennus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)

Crioco0eH HCIOJIB30BaTh B
poeCCHOHATBHOMI
JCATCIBHOCTHU METOAbI peI_HeHI/ISI
3a71a4 ¢ UCIIOJIL30BAHUEM
COBPEMEHHOTO 000y I0BAHHS
pu pa3paboTKe HOBBIX

OIIK-4.1 Bnageet NOHATUHHBIM B METOJIOJIOTHYECKHM allapaToM
0a30BbIX €CTECTBCHHBIX HayK Ha YPOBHE, IOCTATOYHOM JUISI
MIOJTHOIICHHOM MPO(ECCHOHATHHOM NesITeTPHOCTH Ha COBPEMEHHOM
YpOBHE;

OIIK-4 TEXHOJIOTUH U UCIIOJIBb30BaTh
COBDEMEHHYIO OIIK-4.3 'oTOB HCIIOIB30BATH COBPEMEHHYIO METOJIONOTHIO B

P Y pa3paboTKe M IPOBEACHUH 3KCIIEPUMEHTAIBHBIX UCCIIEIOBaHNH;

npodeccroHaNBHYIO

OIIK-4.4 Vcrionb3yeT COBpeMEHHYI0 NpodeccHOHAIBHYIO

METOJIOJIOTHIO JJISl IPOBEICHHS .
METOZOJIOTHIO TIPY MHTEPIIPETAIIH PE3YIbTaTOB UCCIIEIOBAHNMT;

9KCHEPUMEHTAIBHBIX

HCCIIEI0BaHUI U HHTEpIpETALuI
UX pe3yJibTaToB

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «du3nueckas v KOJUIOUAHAs XUMUS» OTHOCUTCA K 00s3aTeIbHON YacTu OJ0Ka
1 «Iuctummuabl (MOTyJ TN )» 00pa3oBaTeIbHOMN MPOrpaMMbl BHICIIETO 00pa30BaHusl.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAIOT  JIpyrMe€ JUCLUUIUIMHBI W/WIM  TPAKTUKH, CIOCOOCTBYIOIIME  JTOCTUKEHHUIO
3aIIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS TUCHMIUIMHBI « DU3HUECcKas U KOJIOUAHAS XUMUS).




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

CnocooCmByroUUx — O0CMUNICEHUIO

[pexmecTByommue IMocaenyrommue
ljlmpp Hauvenosanne HHCIP;HI:[JIPIHBI;’MOILIII}’JIH, lIl/ICIII/lIlJll/Ii[-I)l:I/I:’luOI[yJIPI,
KOMIIETCHIIUN % *
NMpaKTUKHU NMpaKTUKHU
Crioco0OeH HCIoNIb30BaTh B Clinical internship /
npodeccHoHaNBLHOMN BpaueOHO-1Tpor3BOACTBEHHAS
JACATCIIBHOCTH MCTOAbI IMpaKTHKa,
pEIIeHHAS 337134 C Work Experience
HCIIONB30BAHUEM Internship**;
COBPEMEHHOTO Academic research practice
000pyIOBaHHS TIPH with the preparation of a
pa3paboTke HOBBIX Inorganic and analytical chemistry; | scientific qualification
OIIK-4 TEXHOJIOTUI ¥ UCIIOJIB30BATh Maths; project**;
COBPEMEHHYO Educational Practice,
npodecCHOHALHY IO Introductory;
METOJIOJIOTHIO JJIst Biological Chemistry;
MIPOBEACHUS Immunology;
IKCTIEPUMEHTATIbHBIX Veterinary and industrial

HCCIIEJOBAHUN U
WHTEPIPETANT HX
pE3yJITATOB

laboratories with design
basics**;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oo6mas TpynoemkocTs nucturuinabl «Physical and Colloidal Chemistry» coctaBinsieT «2» 3aueTHbIC €HHHIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT pCeD)

Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 29 29
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yueOHoit
padoThI*

Pazmen 1

Phase equilibria. Properties
of solutions

11

Types of solutions: liquid, gas, solid.
Thermodynamics of solutions. Chemical potential
of a component of a solution. Types of solutions.
Heterogeneous multicomponent systems.

JIK, JIP

1.2

Gibbs phase rule. One-component heterogeneous
systems. Clapeyron-Clausius equation. State
diagrams of water.

JIK, JIP

1.3

Characterization of binary systems. Number of
parameters and number of phases. Equilibrium
between liquid solution and vapor. Raoul's law.
Raoul's law. Liquid-vapor state diagrams for binary
systems.

JIK, JIP

14

Solubility of gases in liquids. Sechenov's law.
Cryoscopy and ebullioscopy. Osmosis. Colligative
properties of electrolyte solutions. Isotonic
coefficient of Vant-Goff.

JIK, JIP

15

Equilibria between solid phases and melts. Types of
fusion diagrams. Physicochemical analysis.

JIK, JIP

Paznen 2

Electrochemistry

2.1

Differences between the properties of electrolyte
solutions and those of non-electrolyte solutions.
Arrhenius theory of electrolytic dissociation. lonic
equilibria in solutions.

JIK, JIP

2.2

Electrical conductivity of electrolyte solutions. and
their dependence on concentration. Kohlrausch's
rule. Mobility of ions. Application of
conductometry in analytical chemistry.

JIK, JIP

2.3

Electrode potentials. Nernst equation. Standard
electrode potentials. Hydrogen electrode. Electrodes
of I and 11 kind, redox, ion selective. Measurement
of pH.

JIK, JIP

24

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

JIK, JIP

Paszgen 3

Chemical kinetics and
Catalysis.

3.1

Simple and complex reactions. Reaction rates.

Kinetic law of acting masses. Kinetic equation,
molecularity and order of reaction. Kinetics of
simple reactions.

JIK, JIP

3.2

Complex reactions: reversible, parallel, series and
conjugate.

JIK, JIP

3.3

Effect of temperature on reaction rate. The van der
Goff rule and the Arrhenius equation.
Determination of shelf life of drugs and storage
conditions.

JIK, JIP

3.4

Theory of active collisions. Reaction activation
energy, methods of determination. Theory of
activated complex. Peculiarities of reaction in liquid
solutions. Photochemical reactions.

JIK, JIP

3.5

Catalysis. Kinetics of homogeneous catalytic
reactions. Enzymatic catalysis. Michaelis-Menten
equation. Inhibitors. Heterogeneous catalysis.

JIK, JIP

Pazngen 4

Surface phenomena and
adsorption

4.1

Surface tension and phenomena at the interface:
adsorption, adhesion, wetting. Flotation. Lyophobic
and lyophilic surfaces. Adhesion. Dupre's equation.
Wetting. Gibbs adsorption theory. Surface-active
substances (surfactants). Duclos-Traube rule.
Shishkovsky equation

JIK, JIP




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

4.2

Physical adsorption, chemisorption. Model theories
of reversible adsorption on homogeneous
surfaces.Ultimate adsorption, determination of
specific surface area of sorbents. Heats of
adsorption. Adsorption isotherm with exchange
constant. Lyotropic series. lonites.

JIK, JIP

4.3

Porous materials. Enterosorbents

JIK, JIP

Pazpen 5

Colloid Chemistry

5.1

History, main tasks and directions of development
of colloid chemistry. Classifications of disperse
(colloidal) systems, their significance.

JIK, JIP

5.2

Conditions and methods for obtaining dispersions.
Peptization. Structure of hydrophobic sol micelle.

JIK, JIP

5.3

Molecular kinetic properties of solutions and
dispersed systems. Osmosis and membrane
processes. Kinetic stability of freely dispersed
systems. Sedimentation. Analysis of dispersibility
of colloidal systems by sedimentation and
centrifugation.

JIK, JIP

5.4

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

JIK, JIP

Pa3nen 6

Aggregative stability and
Coagulation

6.1

Occurrence of the double electric layer (DES) at the
phase boundary. Lippmann equation. The structure
of DES and its potentials and the influence of
various factors on them. Isoelectric state.

JIK, JIP

6.2

Electrokinetic phenomena electrophoresis,
electroosmosis, sedimentation and flow potentials)
and their practical significance. Electrophoresis.
Helmholtz-Smoluchowski equations.

JIK, JIP

6.3

Factors of kinetic and aggregative stability of
disperse systems. Coagulation, threshold of
coagulation by electrolytes (sign rule). Potential
curves. Thixotropy.

JIK, JIP

6.4

Gels of hydrophobic sols. Kinetics of coagulation.
Special cases of coagulation of sols by electrolytes.
Structural and mechanical factor of dispersions
stabilization. Colloidal protection.

JIK, JIP

Paznen 7

Lyophilic colloids

7.1

General characteristics of high molecular weight
compounds (HMC). Classifications of HMC.
Natural and synthetic HMC. Conformation of
macromolecules.

JIK, JIP

7.2

Swelling of HMC. Thermodynamics and kinetics of
swelling. HMC solutions as thermodynamically
equilibrium colloidal systems. Osmotic pressure,
viscosity and optical properties of HMC solutions.

JIK, JIP

7.3

Polyelectrolyte solutions. Polyampholytes.
Isoelectric point of proteins and methods of its
determination. Gibbs-Donnan membrane
equilibrium. Violation of stability of HMC solutions

JIK, JIP

7.4

Properties of gels of HMC and gels of hydrophobic
sols. Syneresis of gels. Gels.

JIK, JIP

npaKmMUECKME/CeMMHapCKue 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

* - 3anomHserca Tompko no QUHOM popme obyuenns: JIK — nekyuu; JIP — nabopamopnuie pabomoi, C3 —




Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AUCIHUTLTUHBI
(Ipu HEOOXOTUMOCTH)

AyauTopus ISl IPOBEICHUS 3aHATUI
JIGKIIMOHHOT'O THUIIa, OCHAILICHHAS

JlexoHHast KOMIUIEKTOM CHEIMaTU3UPOBAHHON MeOemH;

JIOCKOH (9KpPaHOM) U TEXHHYECKUMU

CpeACTBaMHU MYJIbTUMEINA PE3CHTAIHH.
Jlaboparopuu mpakTUKyma
o pu3udecKo u
KOJUTOMIHOM XUMUU
OCHAIIIEHBI CTAHJAPTHBIM
00opyaOBaHUEM:
JUCTUILISATOP,
aHAJIMTUYECKHUE BECHI,
MarHUTHBIE MEIIAJIKH,

Aynuropus JUist IPOBENICHUS JTa0OPAaTOPHBIX | HOHOMEPBI, pH- MeTpsl,

paboT, MHANBUAYAIBHBIX KOHCYJIbTALINH, TEPMOCTAT >KUAKOCTHOH,

JaBopatopus TEKYIIET0 KOHTPOJIS U MMPOMEXKYTOUHOMN MOJIIPUMETP (caxapumerp),

aTTeCTalll{, OCHAIICHHAS KOMILIEKTOM M3MEPUTENN

CreLMaNIN3UPOBaHHON MeOenu U AJIEKTPOIIPOBOTHOCTH

00opy/10BaHUEM. (KOHJTyKTOMETpBHI),
n3mepurenu J/1C,
(hOTOMETpHI, Ta30METPHI,
xpomatorpadg,
He(eIoMeTpBl,
BHUCKO3UMETpHI. Beé
00opyI0BaHUE B
n1a0opaTopUu JOCTATOUHO
COBPEMEHHO.

AynuTopus Ui CaMOCTOSITENIbHOW paboThI

Tins oOyyJaronuxcs (MOXeT HCIIONb30BATHCA JUIA
., | IpOBEIEHUS] CEMUHAPCKUX 3aHATHH 1
CaMOCTOSITENILHOM 9
KOHCYJIBTaI|i1 ), OCHAIIEHHAsI KOMIUIEKTOM
paboTHI

CTeLMANIN3UPOBAHHON MeOenu u
KoMnbroTepamu ¢ gocrtynom B SUOC.

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykaspiBaetcs OBA3ATEJIIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoenas numepamypa:
1. Khorunzhij V. V. Physical and Colloidal Chemistry U3narenscro: CIIOITIMY. 2018.
ISBN 978-5-907065-57-4
2. Physical Chemistry Third Edition By Robert G. Mortimer. Elsevier Academic Press
3. 'ameeBa O. C. ®usnueckas 1 KojutonHas xumus / yuebnoe nocodue. — 2020. —
WznarensctBO: Jlanbk. — 328 cTp. ISBN: 978-5-8114-4869-2. BBK: 24.1. V]IK: 544
https://e.lanbook.com/book/126711?category=3864




4. T'ameena O. C. COOpHUK 3a7a4 U YIPOKHEHHUH 10 (GU3NIECKON M KOJUTOMIHOW XUMUHU
yuebnoe nocoo6ue. 2018. U3narensctBo: Jlans. 192 ctp. ISBN: 978-5-8114-2453-5 BBK: 24.5
https://e.lanbook.com/book/146617?category=3864
Lononnumenvnasn numepamypa:

1. Mapxkoga E.b., Uepenuuuenko A.I'., JIanos A.C.. VYyebHOE 110co0ue 1o
¢usndeckoit u koywouanoi xumuu. M.M31-so PY/IH.2019, 159 c.

2. dusnyeckas u KoJutouHas XumMus [ Tekct/anekTpoHHsiid pecypce]: COopHuUK 3amay /
AMN. IIsiunauna, E.M. [ToBapoBa, A.I'. UepeaHuueHKO. - DIEKTPOHHbIE TEKCTOBBIE JaHHbIE. -
M.: U3a-Bo PYJIH, 2018. - 48 c. - ISBN 978-5-209-09046-5 :
64.84.http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn_FindDoc&id=470862&idb=0
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas Oudanoreka onnaiia» http://www.biblioclub.ru

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

- OBC «KoncynpranT cryaenray www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cuctema Sunekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 03 camocmosmenvhol pabomsl 00y4AOWUXCs NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no nucuuninnae «Pusndeckas U KOJUIOMIHAS XUMUS.

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € AEHCTBYIOIIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIBI U BAJLUILHO-PEUTHUHTOBASI CHCTEMA
OL[EHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouyHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIleHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIM) MO0 MTOraM OCBOCHMS UCIUILIMHBI
«®Dusnueckass U KOJUIOMIHAs XUMUs» TpeactaBieHsl B [lpunokenun k Hacrosimedt Paboueit
IporpaMMe JUCLHUIIINHBI.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOGOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.



PA3BPABOTYMUK:

Jotuent, xadenpa huznueckoit u
KOJUJIOMUTHOM XUMUU

Mapxkosa Exarepuna
bopucosHa

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenytomnuii kadeapoii, kadenpa
(U3UYECKON M KOJJTOMTHON
XUMHUU

Tloonuce

Damunus U.0.

UepeanuueHko AJieKCaHap
['enpuxoBuy

Honscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

[Tpodeccop, nenaprament
BETEPUHAPHOU METUIIHBI

ITloonucw

@amunus U.0.

Barnukos FOpuii
AHaTOJILEBUY

Honocnocms, BYIT

IHoonucw

Damunus U.0.



