CnennaabHocTh 7-06-0531-01 Xumus (XHMUAYeCKUH TU3aiiH HOBBIX MaTepuaioB) (BTopasi CTyNeHb BbICIIEro oopasoBanus)/

Specialty 7-06-0531-01 Chemistry (chemical design of new materials) (the second stage for higher education)

YueOnas aucnuininHa, Moayib / Academic discipline, module:
HOBerHOCTHO-aKTI/IBHbIe BeIIECTBA 1 CAMOOPIraHUM3YIOIHECH CUCTEMbI HA UX OCHOBE B BOJIHBIX pacTBOpax u IMyJib-
cusix, CynpamoJiekyasipaas xumus / Surfactants and self-organizing systems on their basis in aqueous solutions and emul-

sions, Supramolecular chemistry

Kpatkoe copepxanue yueOHOM TUCIUILTUHBL, MO-
nyns / Brief summary

Jaer mpencrasieHre O (pyHIaMEHTAJIbHBIX U
NPUKIAJHBIX AaCHeKTax (U3UKOXUMHUH JIHO-
(GWIBHBIX TUCIIEPCHBIX CUCTEM Ha OCHOBE IO-
BEPXHOCTHO-aKTHBHBIX BEIIECTB U MPOUCXOIS-
IIMX B HUX MOBEPXHOCTHHIX siBieHuil. Coxpep-
KUT MHPOpMAaLUIo 00 OCHOBHBIX Kiaccax [1AB,
UX CTPOEHHUH M CBOWCTBAX, SBJICHUU CaMOOpra-
HU3AIlMM B PacTBOPax MHIEILIO00Pa3yIONIIX
ITAB, ocobennoctsax B3aumopeiicteus ITAB ¢
MOJIMMEPaMH, CTPOCHHH M CBOWCTBaX MHKPO-
AIMYINbCUH, IMYJIbCUH, MULEIUIIPHOM KaTallu3e
U Ipyrux oobsacTsax ucnonb3oBanus [TAB.

Provides an idea ot the fundamental and applied as-
pects of the physical chemistry of lyophilic disperse
systems based on surface-active substances and the
surface phenomena occurring in them. Contains in-
formation on the main classes of surfactants, their
structure and properties, the phenomenon of self-or-
ganization in solutions of micelle-forming surfac-
tants, the features of the interaction of surfactants
with polymers, the structure and properties of micro-
emulsions, emulsions, micellar catalysis and other
areas of surfactant use.

dopmupyembie kommerernuu / The formed com-
petences

AHaJIN3UPOBATh KOMIUIEKC XMMUYECKUX U (u-
3UYECKUX B3aMMOJICHCTBUI B HAJIMOJEKYJIAP-
HBIX CUCTEMax U UMETh NpejCTaBlIeHuEe 00 UH-
JKEHEPUU KPUCTAIUIOB M CYNPAMOJIEKYJISIPHOM
JU3aiHe.

Analyzing the complex of chemical and physical in-
teractions in supramolecular systems and having an
understanding of crystal engineering and supramo-
lecular design.

PesynbraThl 00ydeHus (3HaTh, yMETh, BIaJACTh) /
Learning outcomes (know, can, be able)

3HAMb
—OCHOBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH
KOJUTOMTHOTO COCTOSTHHS BEI[ECTBA, YCIOBHS
00pa3oBaHus TMOPMIBHBIX U THO(POOHBIX THC-
MIEPCHBIX CUCTEM;

— MPUYMHBI TPOSIBIICHHSI TOBEPXHOCTHOT'O HATS-
KEHUsI ¥ 3aKOHOMEPHOCTH aJcopOIMu Ha pas-
JIMYHBIX MEX(a3HbIX TPaHUIIAX;

know:

-main characteristics and features of the colloidal
state of matter, conditions for the formation of lyo-
philic and lyophobic disperse systems;

-causes of surface tension and patterns of adsorp-
tion at various interphase boundaries;

- theoretical features of micellization in solutions of
colloidal surfactants and the phase state of their so-
lutions in a wide concentration range;




— TEOPETHUYECKUE OCOOEHHOCTH MHUIIEII000pa-
30BaHMs B pacTBopax kojutonaneix [TAB u da-
30BOTO COCTOSIHUSI MX PacTBOPOB B IIMPOKOM
KOHLEHTPAaLlMOHHOM MHTEPBAJIE;

— ocobennoctu B3aumoneiicteus [1AB ¢ monu-
MEpaMu;

— 3aKOHOMEpPHOCTH 00pa30BaHUS U CBOWCTBA
MUKPOIMYJIbCH;

— 0COOCHHOCTH IIPOBEACHUS XUMUYECKUX peaK-
M B MULIEJUIIPHBIX pacTBopax ITAB u Mukpo-
AIMYJIbCHUSX;

— HOBEHIIMe JOCTHKEHHS B 001aCTH (PU3NKOXHU-
muu [IAB u nepcnexkTuBbl UX HCIOJB30BaHUSA
JUISI TIOJTY4€HHUS. HOBBIX MaTepUaJIOB;

ymemb

-00paboTaTh U NPOAHAIU3UPOBATH PE3YIbTATHI
(U3UKO-XMMHUYECKOTO IKCIIEPUMEHTA;

— UCMOJb30BaTh IKCIEPUMEHTAIbHBIE METOIbI
KOJUIOMJIHOM XUMUM IJIsl U3Yy4EHUS U KOJu4Ye-
CTBEHHOM XapaKTEpUCTHKU AMCIIEPCHBIX CH-
creMm Ha ocHOBe [1AB;

— UCTOJIb30BaTh OCHOBBI YUEHHUS O JUCIIEPCHOM
COCTOSIHUU BEIECTBA, OCOOBIX CBOMCTB MOBEPX-
HOCTHBIX CJIOEB M TOBEPXHOCTHBIX SIBJICHUN IS
OOBSICHEHUS TOBEIEHUS JUCIIEPCHBIX CUCTEM B
HAyYHBIX HCCIIETOBAHUSIX U TEXHOJOTHYECKUX
poreccax.

enadems

-METOAOJIOTHEN HCCIEN0BAaHUS TOBEPXHOCTHO-
AKTHUBHBIX CBOMCTB BEIIIECTB;

— MIPUHLIMIIAMU U HABBIKAMU CAMOCTOSATEIBHOTIO
nosbopa TMOBEPXHOCTHO-AaKTHUBHBIX BEILECTB
U1 9 (HEKTUBHOTO MCIIONB30BaHMS B Pa3HOO0-
pa3HbIX TEXHOJIOTUYECKUX Ipolieccax M Hayd-
HBIX MCCIIEJOBAHUSX;

- features of the interaction of surfactants with poly-
mers;

- patterns of formation and properties of micro-
emulsions;

- features of chemical reactions in micellar solu-
tions of surfactants and microemulsions;

- the latest achievements in the field of physical
chemistry of surfactants and the prospects for their
use in obtaining new materials;

be able to:

-process and analyze the results of a physical and
chemical experiment;

-use experimental methods of colloid chemistry to
study and quantitatively characterize dispersed sys-
tems based on surfactants;

-use the fundamentals of the theory of the dispersed
state of matter, special properties of surface layers
and surface phenomena to explain the behavior of
dispersed systems in scientific research and techno-
logical processes.

have skills in:

- the methodology of studying the surface-active
properties of substances;

- the independent selection of surface-active sub-
stances for effective use in various technological
processes and scientific research;

- the assessing and predicting concept for the reduc-
tion of the impact of surfactants on the environment
and humans to achieve sustainable development
goals




—KOHLICTIIIMEN OIIEHKH M IPOTHO3UPOBAHUS
ymeHbleHus Bosjaeicteusi [IAB Ha okpyxato-
LIYIO CPENy U YEJIOBEKa I JOCTHXKEHHUS LieJIel
YCTOMYMBOI'O pa3BUTHSL.

CemecTtp u3ydeHus yaeOHON AUCITUIUIMHBI, MO-
nyist / Semester of study

1 cemectp

1 semester

ITpepexBusuTsl / Prerequisites

Konnmonanas xumus, Hanoxumus,
dusnueckas XUMHS

Colloid Chemistry, Nanochemistry,
Physical Chemistry

TpymoeMKOCTh B 3a4€THBIX €IMHUIAX (KpEAUTaxX) 3 3
/ Credit units
KonunuecTBo ayIUTOPHBIX YacOB U YaCOB CaMo- 36uu 58y 36 hand 58 h

crositenbHoi padoTsl / Academic hour of students
class work,
hours of self-directed learning

TpeboBanust 1 GOPMBI TEKYIIEH U IIPOMEKYTOU-
Hoii arrectanuu / Requirements and forms of cur-
rent and interim certification

Texywas: 3KCIIpecc-0npoc, YCTHBIN OMpoc,
KOHTpOJIbHAst paboTa, TOKJIa]] Ha CEMUHAPE;
IIpomesicymounas: 3auet

Current Certification: Express-Questioning, Oral
Questioning, Seminar answers, Performance As-
sessment; Interim Certification: Credit




