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GRAND CHALLENGES IN MASS SPECTROMETRY
Cooks R.G.
Department of Chemistry, Purdue University, West Lafayette, IN, USA

Three major challenges for molecular mass spectrometry are presented and it is argued
that each of these is achievable on a five-year time scale. These objectives are:

1. Future mass spectrometers will see routine use in surgical diagnosis and clinical point-
of-care applications. There is already considerable progress towards ambient ionization for
tissue diagnostics using complex lipid profiles, especially in brain cancer [1]. Applications
in clinical POC are emerging rapidly [2]. Both types of applications call for small, portable
instruments [3].

2. Future mass spectrometers will operate at atmospheric pressure. Ambient ionization
[4], ambient ion focusing [5], and ambient ion detection [6] are already established. The
ability to make mass/charge measurements without vacuum is still to be realized.

3. Future mass spectrometers will find routine use in organic and nanomaterial synthesis.
Preparative mass spectrometry is already used to modify surfaces through the method of
ion soft landing [7]. More recently electrolytic spray from an inert solvent has been shown
to be a method of creating nanomaterials [8] while the remarkable acceleration of chemical
reactions in microdroplets [9] has been used to synthesize organic compounds on the mg
scale.
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NEW GENERATION PNA ANALOGUES FOR EFFECTIVE CELL PERMEATION

Ganesh K.N., Elipilli S., Kulkarni P.

Indian Institute of Science Education and Research, Dr. HomiBhabha Road,
Pune 411008, India, e-mail: kn.ganesh@iiserpune.ac.in

Peptide nucleic acids (PNA) are a class of DNA mimics, wherein the non-ionic
ethylenediamine-glycine backbone replaces the anionic sugar-phosphate backbone. They
bind complementary DNA or RNA with high affinity and selectivity and hence promised
great potential as antisense therapeutic agents. However their poor aqueous solubility,
cell penetration abilities and equal affinity for iso-sequential DNA / RNA (which decreases
their target specificity by half) have restricted their applications. In order to overcome
these drawbacks, we have designed, synthesized and evaluated several cationic, fluorinated
and gem dimethyl substituted PNAs as new generation PNA analogues that have a good
compromise of hydrophobic/hydrophilic balance for effective cell permeation. This lecture
presents a comparative study of complementation with iso-sequential DNA / RNA and cell
permeation abilities enhanced by their inherent abilities to form nanoparticles.
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MOLECULARTECTONICS: FROM MOLECULES TO CRYSTAL WELDING
Hosseini M.W.

Laboratoire de TectoniqueMoléculaire, UMR UDS-CNRS 7140, University of Strasbourg,
Institut Le Bel, 4, rue Blaise Pascal, 67000 Strasbourg, France,
e-mail hosseini@unistra.fr

The design and construction of periodic architectures in the crystalline phase are
attracting considerable interest over the last two decades. For both design and analysis of
molecular crystals, we have developed a strategy called molecular tectonics which is based
on the formation of molecular networks through the design of complementary tectons or
molecular construction units. The generation of molecular networks and subsequently of
crystals is achieved by self-assembly processes based on repetitive molecular recognition
events. This approach, combining supramolecular synthesis and self-assembly processes in
the solid state, is operational and versatile and allows the design and construct a variety
of complex purely organic or hybrid architectures. The approach will be presented and
illustrated by a variety of tectons and networks.

[ Crystal Engineering or Engineering Crystals!]
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NOVEL ARYNE-INDUCED REACTIONS AND APPLICATIONS TO FUNCTIONAL
COMPOUND SYNTHESES

Hwu J.R., Swain S.P., Chang—Hsu Y., Shih Y.-C., Chandrasekhar D.B., Tsay S.-C.

Department of Chemistry, National Tsing Hua University, Hsinchu, Taiwan
E-mail: jrhwu@mx.nthu.edu.tw

An efficient method is developed for direct synthesis of various arenes bearing a
vinylsilane moiety from two equivalents of benzynes and one equivalent of allenylsilanes. It
proceeds through a novel [2 + 2 + 2] pathway, which is induced by benzyne. The success is
attributed to the stabilizing capability of a silicon'? on a B vinyl carbocation by the

Ogc ™ P, empty hyperconjugation and, subsequently, on a B carboradical by the
o->1 hyperconjugation. This reaction leads to the desired arenes in good-to-excellent
yields with high regioselectivity under mild conditions.?
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Our success in the development of a new “single-flask” method4 for the syntheses of
imidazolidines and pyrrolidines with high stereoselectivity is also reported in this talk. It
involves a tandem 1,2-addition of a Schiff base to an aryne, formation of an azomethine
ylide, and a (3 + 2) cycloaddition to an alkene. The aryne method has been extended
successfully as the key steps in new syntheses of deoxy-> and iminosugars in an optically
active form.
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A NEW VIEW ON MULTIVALENCY EFFECTS IN CARBOHYDRATE
RECOGNITION

Lindhorst T.K.

Otto Diels Institute of Organic Chemistry, Christiana Albertina University of Kiel, Otto-Hahn-
Platz 3-4, D-24118 Kiel, Germany, e-mail: tklind@oc.uni-kiel.de

Multivalency effects are essential in carbohydrate recognition processes and crucial in
cell biology. Accordingly, multivalent glycoconjugates have evolved as useful tools for the
investigation of glycobiology. We have expanded the collection of multivalent glycomimetics
by photoswitchable glycoarrays,1 photoswitchbale cell surfaces,2 and stereo-differentiated
cluster glycosides and will show their effects in adhesion of bacterial cells (cf. Fig. 1).
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Figure 1. Carbohydrate-specific adhesion of bacterial cells to glycoarrays depends on the nature of the
sugar and also on orientational effects.
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ORGANIC-BASED MAGNETS:
NEW CHEMISTRY, PHYSICS, AND MATERIALS FOR THIS MILLENNIUM

Miller J.S.

Department of Chemistry, University of Utah, Salt Lake City, UT 84112-0850 USA, e-mail:
jsmiller@chem.utah.edu

Molecule-based materials exhibiting the technologically important property of bulk
magnetism have been prepared and studied in collaboration with many research groups
worldwide frequently exhibit supramolecular extended 3-D structures. These magnets are
prepared via conventional organic synthetic chemistry methodologies, but unlike classical
inorganic-based magnets do not require high-temperature metallurgical processing.
Furthermore, these magnets are frequently soluble in conventional solvents (e. g., toluene,
dichloromethane, acetonitrile, THF) and have saturation magnetizations more than twice
that of iron metal on a mole basis, as well as in some cases coercive fields exceeding that of
all commercial magnets (e.g., Co,Sm). Also several magnets with critical temperatures (T))
exceeding room temperature have been prepared. In addition to an overview of magnetic
behavior, numerous examples of structurally characterized magnets made from molecules
will be presented. Our groups has discovered ten families of molecule-based magnets, mostly
organic-based, and have significantly contributed to the family based upon the Prussian blue
structure. Four examples magnetically order above room temperature and as high at 127 °C.
These will include [M"(C,Me,),][A], [Mn"(porphyrin)][A] (A = cyanocarbon etc. electron
acceptors) as well as M[TCNE] , which for M = V is a room temperature magnet that can be
fabricated as a thin film magnet via Chemical Vapor Deposition (CVD) techniques. A newer
class of magnets of [Ru,(O,CR),],[IM(CN),] (M = Cr, Fe; R = Me, t-Bu) composition will also
discussed. For R = Me an interpenetrating, cubic (3-D) lattice forms and the magnet exhibits
anomalous hysteresis, saturation magnetization, out-of-phase, x"(T), AC susceptibility, and
zero field cooled-field cooled temperature-dependent magnetization data. This is in contrast
to R = t-Bu, which forms a layered (2-D) lattice. Additionally, new magnets possessing the
nominal Prussian blue composition, M'[M(CN) ] and (Cation)yM'[M(CN) ], but not their
structure, will be described. New physics observed from examples of organic-based magnet
will be discussed.
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NEW ASPECTS OF STEREOCONTROLLED PROPYLENE POLYMERIZATION
AND OLIGOMERIZATION

Nozaki K.

Department of Chemistry and Biotechnology, The University of Tokyo,
Hongo 7-3-1 Bunkyo-ku, Tokyo 113-8656, Japan,
e-mail:nozaki@chembio.t.u-tokyo.ac.jp

Control over regio- and stereoregularity has been crucial in any type of propylene
polymerization catalysts. In addition to the homopolymerization, the late transition
metal catalyzed copolymerization of olefins with polar monomers has recently emerged
as a powerful method for the synthesis of functional polyolefins. Despite the substantial
progress in this area, most catalytic systems are still restricted to the copolymerization of
ethylene and polar monomers, and examples of the copolymerization of propylene and polar
monomers remain scarce.1Here we report moderately isospecific homopolymerization of
propylene and thecopolymerization of propylene and polar monomers has been achieved
with palladium complexes bearing a phosphine-sulfonate ligand.2
Propylene polymerization was also successfully applied to natural product synthesis. Here we show the
construction of the deoxypropionate structure from propylene in a single step to achieve a three-step
synthesis of (2R,4R,6R,8R)-2,4,6,8-tetramethyldecanoic acid, a major acid component of a preen-gland
wax of the graylag goose. Furthermore, multiple oligomers with different number of deoxypropionate
units were isolated from one batch, showing application to the construction of library.3
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QUASI-PERIODIC CRYSTALS — A PARADIGM SHIFT IN CRYSTALLOGRAPHY
Shechtman D.
Technion, Haifa, Israel and ISU, Ames, lowa, USA

Crystallography has been one of the mature sciences. Over the years, the modern science
of crystallography that started by experimenting with x-ray diffraction from crystals in 1912,
has developed a major paradigm —that all crystals are ordered and periodic. Indeed, this was
the basis for the definition of “crystal” in textbooks of crystallography and x-ray diffraction.
Based upon a vast number of experimental data, constantly improving research tools, and
deepening theoretical understanding of the structure of crystalline materials no revolution
was anticipated in our understanding the atomic order of solids.

However, such revolution did happen with the discovery of the Icosahe-dral phase,
the first quasi-periodic crystal (QC) in 1982, and its announce-ment in 1984 [1, 2]. QCs
are ordered materials, but their atomic order is quasiperiodic rather than periodic,
enabling formation of crystal symmetries, such as icosahedral symmetry, which cannot
exist in periodic materials. The discovery created deep cracks in this paradigm, but the
acceptance by the crystallographers' community of the new class of ordered crystals did
not happen in one day. In fact it took almost a decade for QC order to be accepted by
most crystallographers. The official stamp of approval came in a form of a new definition of
“Crystal” by the International Union of Crystallographers. The paradigm that all crystals are
periodic has thus been changed. It is clear now that although most crystals are ordered and
period-ic, a good number of them are ordered and quasi-periodic.

While believers and nonbelievers were debating, a large volume of expe-rimental and
theoretical studies was published, a result of a relentless effort of many groups around the
world. Quasi-periodic materials have developed into an exciting interdisciplinary science.

This talk will outline the discovery of QCs and describe the important role of electron
microscopy as an enabling discovery tool.
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THE ROLE OF NANOSTRUCTURED MATERIALS IN ENHANCING THE
PHOTOPHYSICAL BEHAVIOUR OF PHTHALOCYANINES

Tebello Nyokon

Department of Chemistry, Rhodes University, Grahamstown, 6140, South Africa, e-mail:
t.nyokong@ru.ac.za

Nanomaterials have attracted a great deal of interest since they display properties
that are not present in the macroscopic materials. The surface of NPs may be modified
with different functional groups including photosensitizers for different applications. The
combination of phthalocyanines with nanomaterials such as carbon nanotubes, quantum
dots, fullerenes, upconcersion and metal nanoparticles has been shown to improve their
photosensitizing behavior. Phthalocyanines (Pcs) are now well known as photosensitizers
for photodynamic therapy (PDT) and photodynamic antimicrobial chemotherapy (PACT).
Photophysical properties of interest for Pcs in the presence of nanomaterials include triplet
state yields and lifetimes, singlet oxygen quantum yields and nonlinear optical behavior. The
various methods for the conjugation of nanomaterials with MPcs, Fig. 1, such as adsorption,
covalent bonding by click chemistry or amide bond formation, will be discussed.

Figure 1. Attachment of phthalocyanines to gold nanoparticle (AuNP)

The conjugates formed are characterized by several methods including laser flash
photolysis, time correlated single photon counting, steady state fluorescence, Raman, X-ray
diffraction (XRD), X-ray phoroelectron and UV/Vis spectroscopies. Microscopy techniques
such as atomic force microscopy and scanning electron microscopy are also used in
characterizing the conjugates.
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CHEMINFORMATICS HAS IT HANDS IN ALL HUMAN AFFAIRS

Tropsha A.

CB # 7568 Beard Hall, UNC Eshelman School of Pharmacy, UNC Chapel Hill, NC 27599, USA,
email: alex_tropsha@unc.edu

The term “cheminformatics” was coined in 1998 by one of the eminent industrial
computational chemists as a field that uses “computer and informational techniques applied
to a range of problems in the field of chemistry”. However, the roots of cheminformatics
could be traced all the way back to Dmitri Ivanovich Mendeleev who analyzed large
amounts of chemical data and established and visualized patterns that were nonobvious. In
the last two decades, cheminformatics has become one of the most commonly employed
approaches to modeling physical and biological properties of chemicals along with two
other fundamental computational approaches such as quantum mechanics and molecular
mechanics. In this presentation, we will discuss: (i) the development and evolution of
cheminformatics as applied to drug discovery; (ii) the current trends, unsolved problems, and
pressing challenges; and (iii) several novel and emerging applications of cheminformatics.
We will provide guidelines and best practices for development, validation, and application
of cheminformatics models.? We will emphasize the importance of communications
between computational and experimental chemists towards collaborative development
and use of models. We will also address the issue of data accuracy and reproducibility that
are particularly important for computational scientists such as bio- and cheminformaticians
whose success inherently depends on the quality of experimental data used as inputs for
their models. We will describe the enhanced chemical and biological data curation workflow?
that can be utilized to improve the quality of data analysis and interpretation as well as
boost the prediction performances of computational models. We will discuss emerging
applications of cheminformatics methods and tools in the areas as diverse as materials® and
nanomaterials* science, drug delivery®, chemical toxicology®, pharmacoepidemiology’ and
education emphasizing the importance of (big) data integration and the experiment-guiding
power of cheminformatics models.
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INVESTIGATING THE CHEMISTRY OF THE OCEANS USING
FLOW INJECTION ANALYSIS

Worsfold P.J.

Biogeochemistry Research Centre, Plymouth University, Drake Circus, Plymouth PL48AA,
Devon, UK, e-mail: pworsfold@plymouth.ac.uk

Trace metal micronutrients, e.g. iron and cobalt, are involved in regulating primary
production in the marine environment and therefore play a key role in controlling
global climate via their impact on the global carbon cycle. The availability of trace metal
micronutrients regulates the growth, biomass and species composition of phytoplankton
over large areas of the surface ocean and CO, drawdown has been observed in iron
fertilisation studies. The marine biogeochemistry of these micronutrients therefore has
great scientific, ecological and political significance.

Reliable determinations of dissolved trace metal micronutrients at sub-nM concentrations
in marine waters are therefore needed to enhance our understanding of their impact on
ocean productivity and processes such as ocean acidification. However, they are analytically
challenging to measure due to their very low concentrations, the presence of labile and
complexed forms of the elements and the potential for contamination. Hence methods
need to be sufficiently validated to allow intercomparison between data sets from different
spatial and temporal regimes.

This presentation overviews flow injection (FI) methods for the determination of
iron, cobalt, zinc and aluminium in marine waters using inductively coupled plasma-mass
spectrometry, chemiluminescence and fluorescence detection. The FI manifolds used
incorporate an immobilised chelating ligand for on-line preconcentration and matrix
removal. Results from the application of these methods to seawater samples, together
with supporting hydrographic data, are used to elucidate important marine biogeochemical
processes. The relative contributions of all sources of uncertainty associated with the
measurement process are also discussed in the context of fit for purpose methodologies.
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CHEMISTRY AT PEKING UNIVERSITY
Zhou Qij-F.

College of Chemistry and Molecular Engineering, Peking University, China, e-mail: gfzhou@
pku.edu.cn

Chemistry research at Peking University was initiated with help of Russian Chemists in
early nineteen fifties. Its development has been much promoted since the beginning of this
century when China decided to invest more for education and research. In this talk some
most recent achievements of chemistry research in the College of Chemistry and Molecular
Engineering, including that of core chemistry, materials chemistry, chemistry in life sciences,
as well as its application in the fields of energy, environment, and health, will be briefly
introduced, together with a briefing of a profile of the university.
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PA3BUTUE TA30BOIro KOMMNJEKCA U UHHOBALIMOHHbLIE XUMWUYECKUE
TEXHONOIMMU U MATEPUAbI

AkciotuH O.E.
MAO «laznpom», [CI1-7, 117997, Mockea, HamemkuHa, 16, e-mail: gazprom@gazprom.ru

B HacToAwee Bpema MAO «lasnpom» - KpynHellian sHepreTMyeckas KomnaHmMa mupa c
ansepcuounumpoBaHHbIM 61M3HecoM. KpoMe OCHOBHbIX HanpaBAeHUI 4eaTeIbHOCTM Pa3Bu-
BaeTCA aNeKTporeHepauma u Hedprterazoxmmms. MAO «la3npom» ceiyac He TONbKO KPYMHbIi
noTpebuTenb XMMUYECKON NPoayKLMM, HO U eé npousBoauTens. B Mpynny Masnpom sxoguT
OAMH U3 KpynHenwwmnx B Poccumn HedTexnmmyecknx komnaekcos — 000 «Masnpom HepTexmum
CanaBaT». Ha 3aKN04MTENbHOM CTaAUMN CTPOMTENbCTBA HAXOAUTCA YPEHTOMCKIUIA rasonepe-
pabaTbiBatoLMI1 KOMMNEKC. 3aBepLUaeTCA NPOEKTUPOBaHME KpynHewero Ha BocToke cTpa-
Hbl AMYpCKOro rasonepepabaTbiBaloLLEro KOMMAEKca.

Ona nosblweHna 3ddeKTUBHOCTM A06bIuM ra3a M HedTU, UX TPaAHCMOPTa, XPaHeHus,
nepepaboTkM TpebytoTca HOBble MaTepuasnbl, peareHTbl U MHHOBALMOHHbIE TEXHOAOTUN.
[na paclumpeHuns pbiHKa MUCMOAb30BaHUA NPUPOAHOro rasa HeobxoAnmbl peHTabenbHble
TEXHOMIOTMM MOAYYEHUA HOBbIX MPOAYKTOB XMMMUYECKOW NPOMbILNEHHOCTU. HECOMHEHHO,
yto NMAO «la3npom» He MOXeT obecneunTb pa3paboTKy TaKUX TEXHOOTUIN TOIbKO CBOMMM
MHCTUTYTaMM, NO3TOMY pa3paboTaHa 1 peanunsyercs oTaenbHaa nporpamma paboT ¢ Beay-
LLMMW BY3aMM CTPaHbl U B Banskailee Bpema byaeT yTeepXaeHa nporpamma pabor ¢ Poc-
CUIACKOM aKagemMunel Hayk.

OCHOBHble NPUOPUTETbI KOMMAHUN M3N0XKeEHbI B HOBOM lMporpamme MHHOBALMOHHOIO
pa3BuTuA MAO «la3npom», HO 3TO, KOHEYHO, He OrpaHMYMBaAET KPYr BO3MOMXKHbIX pa3pabo-
TOK U UX UCNONb30BaHMA B NPOU3BOACTBEHHOMN AeATeNIbHOCTH.

Halla uenb — MakcMmasibHOE UCNO/b30BaHMe NOTEHLMaAa POCCUICKON XMMMYECKOW Ha-
YKW 1 MPOMbILLZIEHHOCTU B LeNSX NOBbllLeHNA 3 HEKTUBHOCTM paboTbl Hallen KoMNaHUK U1
POCCUINCKON SKOHOMMUKM B LLESIOM.
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MOHOMOJEKYNIAPHbIE MATHUTbI: UCTOPUA U COBPEMEHHDbIE
HAMPABJIEHUA

AnpowwuH C.M.

WHcmumym npobnem xumuyeckol ¢pusuku PAH,
142432, YepHozonoska, npocnekm CemeHosa, 1, e-mail: sma@icp.ac.ru

B AOKNafe npeacTaBieH KpaTkuii 0630p MCTOPUM MOHOMONEKYNAPHOrO MarHeTM3mMa, a
TaKKe HEKOTOPbIX COBPEMEHHbIX HanpaBaeHui B 3ToM obiacTu.

Hapagy ¢ OCHOBHbIM YCIOBMEM, MPW BbINOSIHEHUW KOTOPOTO BO3MOXKHO MOAB/JEHUE Y
Komnaekca MMM cBOWCTB, - HaAMYMEM OTPULLATENbHOM OAHOOCHOW MarHUTHOM aHU30TPO-
N1K, 06CYKAAIOTCA INaBHbIE MEXaHW3Mbl PelakcaLyum B CUCTEME, TAKME KaK CMUH-GOHOHHbIM
MeXaHM3M, HU3KOTeMNEPATYPHOE KBAaHTOBOE TYHHEIMPOBaHNE HAMAarHUYEHHOCTH, A TaKKe
CMeLLaHHbIN MEeXaHU3M, BKNHOUAOLWMUIN TYHHENMPOBAHME B BO3OYKAEHHbIX COCTOAHUAX KNa-
cTepa, CTUMYNMPOBAHHOE CNUH-POHOHHBIMM Nepexogammn. OB6CyKAAOTCA TaKue 3Kcnepu-
MeHTa/IbHble NPOABAEHUA MOHOMOMEKYNAPHOrO MAarHeTM3Ma Kak MarHUTHbIN rucTepesunc
M YaCTOTHble 3aBUCMMOCTM KOMMOHEHT AUHAMWYECKON MarHWTHOM BOCMPUMMYMBOCTU, a
TaKXKe [aeTcA KpaTKMil 0630p BO3MOMKHbIX NpUMeHeHnin MMM ana co3gaHna MarHUTHbIX
HocuTenel nHdopmaummn becnpeuefeHTHO BbICOKOM NNOTHOCTU, MONEKYAAPHbBIX CMUHOBBIX
TPaH3UCTOPOB U KyOUTOB A1 KBAHTOBbIX KOMMbIOTEPOB.

K coxaneHuto, TpaaAnUMOHHAA cTpaTerna yeenmyeHuns bapbepa, cocTosALWwas B yBenumye-
HUK ymcna GeppoMarHUTHO CBA3AHHBIX MOHOB U, Cef0BaTe/IbHO, MOIHOFO CMWHA KnacTe-
pa, okaszasacb manoadpdeKTUBHOM (TemnepaTypbl 61O0KMPOBKYM B cyLLecTByoWmMX MMM Bce
eLe CMWKOM HU3KME, YTO NPENATCTBYET UX MPAKTUUECKOMY NpUMeEHeHUI0). [oaToMy Hau-
60onee NepcnekTUBHOM cTpaTernei NpeacTaBAAeTCa He co3aaHne 60bLWNX CNMHOBbLIX Kna-
CTEPOB, @ CUHTE3 OTHOCUTE/IbHO HEBO/BLUNX CUCTEM, COAEPMKALUMX CUIBHO aHU3OTPONHbIE
napamarHuTHble MOHbl C HeMoraweHHbIMWU OpPOUTaNbHbIMKM MOMeHTaMK. Micnonb3oBaHWe
3TOI CTPATErMn NPUBENO K CO3LaHUI0 HECKONbKMX HOBbIX MHOTOYMCAEHHbIX Knaccos MMM:
1) MMM Ha ocHOBe MOHOAAEPHbIX M MOANAAEPHbIX KOMMIEKCOB 4f — MOHOB, 2) CMeLIaHHble
4f-nd — cuctembl, gemoHcTpupytowme MMM - colicTBa, 3) MMM Ha OocHOBe KNacTepos,
cofepKalmnx opbuTanbHO-BbIpoXKAeHHble nd — MoHbI, 1 4) MMM Ha ocHoBe MoHoAZep-
HbIX KOMMJIEKCOB CUNbHO aHU30TPOMHbIX Nd — MOHOB. MpK 06CYKAEHUN ITUX CUCTEM Mbl
yaensem ocoboe BHUMaHWe aHanM3y OCHOBHbIX GAKTOPOB, BAUAIOWMX HA UX MArHUTHYHO
aHu3oTponuio. OBCyKAQITCA TaKXKe NePCNeKTUBbI AasbHENLWero ysennyeHna 6apbepos u
TemnepaTyp 6aokMposkmM B MMM.
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XUMUYECKUE ACMEKTbl COBPEMEHHOM 3HEPTETUKU
Andumos M.B.,? Pasymos B.®.S

alleHmp ¢pomoxumuu PAH, 119421, Mockea, Hoeamopos, 7a, e-mail: alfimov@photonics.ru
SWHcmumym npobrem xumuyeckol usuxku PAH,
142432, YepHozonoska, npocnekm CemeHosa, 1, e-mail: razumov@icp.ac.ru

dHepreTMKa uUrpaet onpesenaAoLLyo posb B Nporpecce UusmMaM3auumn. Ha npotaxeHun
BCEW UCTOPUMN PA3BUTUA OCHOBHbLIM MCTOYHUKOM MEePBUYHOM SHEpPruKn Bcerga boina u ocTa-
eTcsa XMMmyeckas aHeprmun. B 2015 rogy obuiee mnposoe notpebseHne NepBUYHbIX IHEP-
ropecypcos coctasuno 5,85-102 4, 13 Hux 90,8% NpmMXoaMTCA Ha XMMUYECKYIO SHEpruio,
n3BneYeHHyto us Hedtn (30,3%), rasa (21.6%), yrnsa (29%) n 6uotoname (10%). Oxkungaetcs,
yTo K 2040 r. NnoTpebneHne NepBMUYHON 3HEPTUMN BO3pacTeT Ha 35%, Npon30MAET BbipaBHU-
BaHMWe gonen Bcex BUA0B Tonanea (Hedptb — 26%, ras — 24%, yronb — 26, pyrve HemMckonae-
Mble—24%), NPy 3TOM XMMUYECKan sHeprusa coctaBut 86% L. YumTbiBan, UTo 3anachl MCKoMae-
MbIX MCTOYHUKOB OTPAHNYEHbI, @ CTOMMOCTb X L06bl4M BO3pacTaeT, Bce Hobluee 3HaYeHne
yaensercs BO306HOBAAEMbIM UCTOUYHMKAM 3Heprum (BU3). HecmoTpAa Ha rpomagHble mno-
TeHUMabHble MOLLHOCTU BUD fona nx nc-nonb3oBaHUA HEe3HAYMTE/IbHA, TaK KaK NJI0THOCTb
sHeprum BMD HepocTaTouHO BbICOKA, a NosyyeHue 6onee KOHUEHTPUPOBAHHBIX NMOTOKOB
sHeprum TpebyeT 6onbluMX 3aTpaT. B €BA3M € 3TMM HapAdy ¢ ocBoeHnem BUI, rnaBHoOl 3a-
Javei CoBpeMEHHOM SHEPreTUKMN ABNAETCA NOUCK HOBbIX Bonee 3ddEKTUBHbIX TEXHONOTNI
npeobpasoBaHUA, aKKYMyIMPOBAHMA U TPAHCMOPTa SHEPrUU. DHEpPrua, U3BaeKkaemas w3
nepBUYHbIX UCTOYHUKOB, NpeobpasyeTca U UCNOAb3YETCA B BUAE MEXAHUYECKON, SNEKTPU-
YeCcKoW, CBETOBOM, XMMUYECKOM MU TENSIOBOW IHEPTUM, NPUYEM HA MYTU L0 KOHEYHOTO Mo-
TpebneHMA NPOXOAMUT CIOXKHYIO TPAEKTOPUIO, BKAKOUAIOLLYIO HECKONBbKO CcTaguii npeobpa-
30BaHMA O4HOTO BUAA SHEPTUMN B APYFOM, U HA KaXKAOM U3 HUX NPOUCXOAUT OnpeaesieHHas
AMccMnauma SHeprum B OKpyKatoLwyto cpeay. B HacToAllee Bpema AaKe B CaMbliX Pa3BUTbIX
cTpaHax apdeKTUBHOCTb MCMOb30BaHMA NEPBUYHOM SHEPrMK He npesblwaeT 40%. 7o cBs-
3aHO C BbICOKMMMW TPebOoBaHMAMM K KAUecTBy NOTPebAAEMON SHEPTUM.

B foKknaze npeAcTaBieH aHaAn3 pAaga NPUHLMNUANbHBIX GUIUYECKMX OrPaHNYEeHNI 3¢-
bEKTMBHOCTM NEPCNeKTUBHbBIX TEXHONOMMIA NPeobpa3oBaHMA, aKKYMYIMPOBAHUA U TPaHC-
nopTa Pas/IMYHbIX BUAOB SHEPTUN, 0BCYKAAIOTCA BO3MOXKHOCTU HOBbIX TEXHOIOTUIA MPAMO-
ro npeobpasoBaHUA NepPBUYHOW SHEPrnn B Hambonee yaobHble ana notpebaeHnsa Buapl
3HEeprum, Npu 3Tom 0coboe BHUMaHUe yaenaeTcd XMMMUYECKMM acnekTaM SHEPreTUKM.

Jlumepamypa
1. MporHo3 pa3suTMA aHepreTMkn mmpa n Poccnn go 2040 roga. MHIU PAH, ALL npu Mpasutenbctee
P®. http://www.eriras.ru/files/forecast_2040.pdf.
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KATA/IN3 B TOHKOM OPTAHUYECKOM CUHTE3E

Beneukasa WU.M.

MockoscKuli 2ocydapcmeeHHsil yHusepcumem umeHu M.B. /lomoHocosa, 119991, Mockaa,
JleHuHckue lopsi, 1/3, e-mail: beletska@org.chem.msu.ru

B noknage Ha npumepe peakuuit obpasosaHuna ceaseit C-C, C-Tetepoatom (N, P, S, Se)
6yayT PacCMOTPEHbI COBPEMEHHbIE acMeKTbl Pa3INYHbIX BUAOB KaTanunsa:

1. HaHokaTanus ¢ npumeHeHnem Pd 1 Cu B peaKkumax Kpocc-coveTaHUs U KapboHUAK-
poBaHus;

2. Peakumu KaTanmtmuyeckoro npucoegmHeHunsa S-H n P-H ceAsen no TpoiiHbIM CBA3AM;

3. ACMMMETPUYECKUI KaTasiM3 C MCNONb30BaHNEM XMPasbHbIX KUCAOT Jibtonca n opra-
HOKaTanus;

4. Mpumepsbl akTnBaumm cesazert C-H n C-P;

5. CuHTe3 N-MaKpOUMKIOB, a TaKKe AUMEPHBIX U TPUMEPHbIX NOPGUPUHOB C UCNOb-
30BaHuMem Pd- n Cu-KaTanmsumpyemblx peakuuii obpasosaHua ceaseli C-N.
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CBEPXTAE/IbIE 9NEMEHTbI MEPUOANYECKOM TAB/IULbI
A.1. MEHOENEEBA

Amutpues C.H., OraHecsaH 0.,

Ob6veduHeHHbIl uHcmumym s0epHsbix uccaedosaHull, /labopamopusa a0epHsix peakyuli
um. I H. ®neposa, 141980, AybHa, *onuo-Kiopu, 6, e-mail: dmitriev@jinr.ru

OcyLLecTBNEH CMHTE3 CBEPXTAXKebIX 3iemeHToB (CT3) c aToMHbIMM HOMepamu 113-118
M TeM CambiM 3aBepLUeH 7-oi nepuog, MNepunoandeckon Tabaunubl 4.1. MeHaeneesa. Monyye-
Hbl YHUKaNbHble faHHble No AAepHO-GU3MYECKMM CBOMCTBAM U30TOMOB HOBbIX 3/1EMEHTOB.
BbINONHEHbI MMOHEPCKME IKCMEPUMEHTbI MO U3YYEHUD XMMUYECKUX CBOMCTB 3/1EMEHTOB
112(Cn), 113 n 114(Fl)%. OTKpbITUE HOBOM 061acTu (ocTposa) ctabunbHoctTn CTI nocrasun
Lenbli pAas, HOBbIX BOMNPOCOB, CBA3AHHbIX C QYHAAMEHTAIbHbIMM CBOMCTBAMM AAEPHOM Ma-
TEPUM: MOTYT /1M CYLLECTBOBaTb elle bonee Taxenble Aapa; asnsetca M «OcTpos cTabub-
HocTM CTI» nocneaHUM Ha KapTe HYKAUAoB; rae rpaHuubl Mepuoanyeckoi Tabamubt A.U.
MeHaeneesa, HaCKONbKO XMmUyeckne ceorictea CTI Nogob6HbI MX IETKMM rOMOIOram.

[anbHelwee pa3suTne AaHHbIX UCCNEL0BaHUIA BO3MOMKHO TO/IbKO NPW CO343aHUN HOBOW
3KCNepuMeHTanbHOM 6a3bl, 0becneynBatoLLen cylecTBeHHOe nosblweHne apdekTnBHOCTH
NPOBOAMMbIX 3KCNEPUMEHTOB. Ha pelueHue 3TOM CNOXKHEeNwWwen 3a434M HaueneH HOBbIN
npoekT JIAP OUAU — cozpaHue nepsoit B mupe ®abpuku CTI?, BKAOYaIOLLEN: CO3AaHNe
HOBOTO, MOLLHOMO YCKOPUTENSA CTAabUAbHBIX U SONTOXKMUBYLLMX PAAMOAKTUBHBIX U30TOMOB B
ob6nactn macc MoHos A = 10—100 ¢ HTEeHCUBHOCTb 10 10 pUA 1 3Heprueit Ao 8 MaB/HyKOH;
HapabOoTKy HOBbIX MULIEHHbIX MAaTeEPMAOB, CO34aHME HOBbIX CENapaTopoB U Pa3paboTKy
HOBbIX AETEKTUPYHOLLUX MOAYNeln ANA UCCNef0BaHUA ALEPHbIX, aTOMHbIX U XMMUYECKUX
CBOWCTB HOBbIX 3/1EMEHTOB.

Jlumepamypa

1. OraHecsaH HO.U., Amutpues C.H., Ycnexu xumnu, 2009, 78, 1077.

2. Oganessian Yu.Ts., Dmitriev S.N., Itkis M.G., Proceedings of International Symposium on Exotic
Nuclei, World Scientific, Singapore, 2015, P. 483-490.

PaboTa BbiNnonHeHa Npu pUHaAHCOBOM noaaepkke POOU,
npoekTbl 13-03-12205-0¢pu-m, 13-02-12052-0du-m.
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POJ1b XMW B CO34AHNUN MATEPUANTOB HOBOTI'O NMNOKOJIEHUA
ANA CNOXKHbIX TEXHWYECKMX CUCTEM

Kab6nos E.H.

Bcepocculickull HayYHo-ucciedo8amesibCKull UHCMumym asuayuoHHbIX Mamepuadsos,
105005, Mocksa, Paduo, 17, e-mail: chursoval@mail.ru, admin@viam.ru

B oCHOBY CO3ZaHNs MaTepPUanoB HOBOFO MOKOMEHUS A/1A COXKHbIX TEXHUYECKUX CUCTEM
NOJIOXKEeHbl YeTblipe 6a3oBbIX NPUHLMMA:

- pyHAaMeHTanbHble 1 pyHAAMEHTAIbHO-OPUEHTMPOBAHHbIE UCCe0BaHMA A1A CO34a-
HUA OMepeXKaloLero Hay4YHO-TEXHUYECKOTO 3a4eNa;

- «3e/1eHble» TEXHON0MMW NPU CO34aHUN MaTepPUanoB U KOMMIEKCHbIX CUCTEM 3aLLMUTbI;

- peanusaLma NoHOMO XXM3HEHHOTO LMKAa MaTeprana c UCnosb3oBaHMEM MHbOPMALLU-
OHHbIX TEXHO/IOTUI (CO34aHMEe—3KCMNIyaTaLmMaA B KOHCTPYKLMMU—LMArHOCTMKA, PEMOHT, NPOA-
JleHune pecypca—yTuamsauus);

- HEPa3pPbIBHOCTb MaTepuana, TEXHOOTMKN, KOHCTPYKL MU 1 060pya0BaHMA.

OLHVMU U3 BaXKHEWLMX HAMpaB/NEeHWN Pas3BUTUA MaTepUanoBeLeHUs AN CAOXHbIX
TEXHUYECKUX CUCTEM B HAcToALLee Bpems ABAAIOTCA Pa3paboTKa U WMPOKoe NpUMEHEHUe
NOIMMEPHbIX KOMMO3MLIMOHHbIX MATeEPUANOB W WU3LENUIN, CO3AaHHbIX MO aLAUTUBHbLIM
TEXHOMOTMAM, KaK METaIZINYECKUX, TaK U HEMETANIMYECKUX. DTO CBA3AHO C MOBbILEHMEM
TpebOoBaHWUI K 3KCNIyaTaL MM COBPEMEHHOM TEXHUKM U 3aZa4aMn Pa3BUTUA BbICOKOTEXHO-
JIOTUYHbBIX OTpacnen.

KomnosunumMoHHble MaTepuanbl ABAAIOTCA OA4HMM U3 Hanbonee BOoCTpeboBaHHbIX maTe-
pUanbHbIX PECYPCOB COBPEMEHHOMO MPOMbILWIEHHOTO NPOU3BOACTBA. B 0T/iMuMe OT Bcex
CYLLECTBYIOLLMX, OHU pa3pabaTbiBAOTCA C YYETOM MPUHLMMMANBHO MHbIX CAYXKEeOHbIX Xa-
pPaKTePUCTUK. B 4aCTHOCTM, MPUOPUTET B HACTOALLEE BPEMA OTAAETCA MHTENEKTYaIbHbIM
maTepuanam C YHUKaNbHbIMU GYHKLMOHANbHBIMW CBOMCTBAMM.

MpaKTMKa nokasana, 4To nyTem noabopa coctaBa M CBOMCTB KOMMNOHEHTOB KOMMO3ULM-
OHHbIX MaTepManos (MaTpULbl U HANOAHUTENS, UX COOTHOLLEHWA, OPUEHTALMMU HANOHU-
Tens) MOXKHO 0becneynTb NoyYyeHme NPaKTUYECKN obbIX U3aenunii ¢ 3apaHee 3aaHHbIM
COYETaHMEM IKCMIYaTALMOHHbIX U TEXHONOIMYECKMX CBOMCTB. B 0COBO KECTKMX YCN0BUAX
3KCMN/lyaTauMM He3aMeHMMOCTb KOMMO3WUTOB 06ecneymBaeTca CoYeTaHMEeM TaKMX BarK-
HEeMLWMX XapaKTePUCTUK, KaK BbICOKAA MEXaHWYeCcKan NPOYHOCTb, TEMIOCTOMKOCTb, KOPPO-
3MOHHas CTOMKOCTb, Masian NIOTHOCTb. Pas/IMYHbIX BAPMAHTOB M KOMBMHALMIA UCXOLHbIX
MaTepuanoB U TEXHOMOMMI X NepepaboTKM B KOMMNO3ULMOHHbIE MaTepuanbl U U34enus
cywiectByeT 6€CKOHEYHOE MHOMKECTBO, OrPaHMYEHHOE /ILLIb YPOBHEM PA3BUTUS HAYKKU U
TEXHUKU. OAHWM M3 [NaBHbIX MPEUMYLLECTB MPOMbBIWIEHHOTO MPUMEHEHUA KOMMO3UTOB
ABnsAeTCcA npexae scero obpaboTka 6e3 0TX0408B (NMTbe, NPeccoBaHWe, IKCTPY3KMA) C Nony-
yeHnem msgennin 11060 Gopmbl, YTO CYLLLECTBEHHO CHUXAET NPON3BOACTBEHHbIE 3aTPaTbl.

Pa3BuTME NPOM3BOACTBA NOAMMEPHbIX KOMMO3ULMOHHbBIX MaTEPMANIOB HaNPAMYHO 3aBU-
CUT OT AOCTUMKEHUI XMMMYECKOM oTpacan. Pa3paboTka HanonHUTeNen (OpraHnYeckux, He-
OpraHMYecKkmnx 1 13 BO306HOBNAEMOrO NPUPOLHOTO CbiPbs), COOTBETCTBYIOLLMX NOBbIWEH-
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HbIM TpeboBaHUAM, — 3aZla4a BECbMA C/I0XKHasA, TaKanA e, Kak 1 Co34aHNEe KOMMOHEHTOB
NoJIMMEPHbIX MaTpuUL, (OIMFOMepPOoB, NOSIMMEPOB, KaTaJIMTUYECKUX CUCTEM), OTBEYAIOLLMX
He TO/IbKO TEXHUYECKMM YC/IOBUSIM, HO U SKO/IOTMYECKUM TPeboBaHUAM.

Co3gaHne B BUAM nonvmepHbIX KOMNO3ULMOHHbBIX MaTepuanoB HOBOrO MOKONEHUA
No3BO/INO Pa3paboTaTb KOHCTPYKLMIO MOTOrOHAO0bI, cocToAWwen Ha 60% M3 KOMMNO3UTOB,
6narogapa Yyemy NoBbICUTCA TONMBHAA 3PPEKTUBHOCTb BO3AYLLIHOIO CYyAHA, PECYPC U MEXK-
PEMOHTHbIE CPOKM IKCMAYyaTaLUM.

ALONTUBHbIE TEXHONOTUW ABASOTCA BaXKHbIM GAKTOPOM COBEPLLIEHCTBOBAHUS TEXHO/IO-
r'MYECcKOoro NpoLLecca U3roToBAEHUA AeTanel ANA CNOXKHbIX TEXHUYECKMX cucTem. B HacTon-
Liee Bpems 3T0 O4HO U3 AMHAMMYHO Pa3BMBAOLMXCA HaNpaB/JEHWN, KOTOPOE onpeaenseTt
YC/NOBUA Nnepexoga MNPOMbILLIIEHHOCTM K TEXHOMOMMAM ByayLLero, cnocobHbIM NPUHLMMMU-
a/IbHO M3MEHUTb BECb TEXHOJ/IOTMYECKUIN YKNa4, U NPOU3BOACTBEHHbIN LMKA. LleneHanpas-
neHHas pabota BUAM B 3ToM 06/1aCcTU yXKe NPUHEC/a CepbesHble pe3ynbTaTbl: BNepBble
B Poccum no agAnTUMBHOMN TEXHO/IOTUU C MPUMEHEHWEM OTEYECTBEHHOW METaoNopoL-
KOBOW KOMMNO3WNLMM U3rOTOB/IEH 3aBUXPUTENb GPOHTOBOIO YCTPOMCTBA KaMepbl CropaHus
nepcnekTMBHOIoO aBMaunoHHoro asuratens MA-14, cooTBeTCTBYOWMI BCeEM TpeboBaHMAM
KOHCTPYKTOPCKOWM AOKYMEHTaLmMu (AaHHas paboTa BbIMO/IHEHA B paMKax COBMECTHOIO MNpo-
eKTa C MHAyCTpuanbHbiM NapTHepom AO «ABumagsuratenb»). LIMKA M3roToBieHUA TaKuX
3aBuxpuTtenen B cpegHem B 10 pas Kopoue, Yem C MPUMEHEHUEM TEXHOJIOTUU NUTbA MO
BbINAaBAAEMbIM Mogenam. M3rotosneHme 3D-geTanelt ocyLLecTBAAETCA C UCNO/Ib30BaHM-
€M TEXHO/IOrMM CeNleKTUBHOrO lasepHoro cnnasnexHus (C/1C). Mo npeaBapUTeNbHO BbICTPO-
eHHolt CAD-moaenn npousBoAMTCA NMOC/AOMHOE BblpallMBaHMe AeTann Npu BbiIBOPOYHOM
CMNAaB/IEHMM YACTUL, NOPOLLKA B COOTBETCTBUM C FEOMETPUEN NOMNEPEYHbIX CEYEHNIN AeTanun.
TonwmHa cnoa npum aTom He npesbiwaet 60—80 mKm. MOXHO 04HOBPEMEHHO NOAYy4YnUTb cpa-
3y HECKO/IbKO ZleTanel, NpUYemM X KoJIMYECTBO U pasmep OrpaHUYeHbl ToNbKo rabaputamm
paboyeli Kamepbl YCTaHOBKU. IMEHHO NPpUMEHEeHNe aaaAnTUBHbIX TEXHO/IOTUIA NO3BOSET B
NoJIHOM Mepe peann3oBaTb OCHOBHbIE MPUHLMMbI CO34aHMA MaTepnasioB HOBOroO MOKoe-
HUA: MaTEPMaNbI—TEXHONOTUU—KOHCTPYKLMK, BKOYAA UCNOb30BaHNE «3e/1eHbIX» TEXHO-
NIOTMI NPU CO3A4aHUN MaTEePUAIOB U KOMIMIEKCHbIX CUCTEM 3aLMTbl, @ TAK¥Ke peanm3aumnio
NOJIHOTO }KM3HEHHOTO LUMKAA C UCNONb30BaHMEM IT-TEXHOIOTUIA.
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XUMUYECKUE U BUOTEXHO/NOTUYECKUE ACMEKTbI NMONMTYYEHUA HOBbIX
®U3NONOrMYECKU AKTUBHbBIX COEQUHEHUN

MupowHukos A.U.

UHCcmumym 6uoopeaHudeckol xumuu um. M.M. LlemakuHa u tO.A. Os4yuHHUKo8a PAH,
117997, Mockea, Muknyxo-Maknas, 16/10, e-mail: aiv@ibch.ru

AmMBUMUMO3HAA MNporpamma C/Aedylolero AecATUAeTUs, npeanonaratowas ocyLiecT-
B/IeHWE NOHOMO CMHTE3a reHa YeNoBeKa, eCTECTBEHHO, MOXET BbIiTb Peann3oBaHa TONbKO
Koonepaumen XMMUYECKUX U BuoTexHonornyeckmx nogxonos. CosgaHme monekynbl 8 3,5
MWUAMAPA0B Nap HYKNeoTMA0B By4eT OcyLLecTBNeHO, eCAN TobKO ByayT HalaeHbl 3bdek-
TUBHbIE KaK XMMUYECKMNE, TaK U BUOTEXHONOTMYECKME METOAbI CUHTE3a HYK/IEUHOBBIX KUC-
not. brarogapa MccnegoBaHUAM Mo ONpeaeNeHMIo reHOMa Ye/10BEeKa, a TaKKe AOCTUKEHN-
AM B 061aCTV MPOTEOMMKM CTaN0 OYEBMAHO, YTO METOAbI FEHHOM MHMKEHEePUU MO3BONAIOT
nosy4yaTb He TO/IbKO OTAe/IbHble 6eNKoBble MOEKY/Ibl, HO U Le/ble CUCTEMDI, KaK, Hanpw-
Mep, peuenTopbl BUONOrMYECKM aKTUBHbIX MOEKY/, MOHHbIE KaHajbl Pas3/IMYHOro TMMNa u
T.A4. JJoCTynHOCTb Takoro poga 6Monornyecknx mulleHel NO3BOAAET He TO/bKO onpeae-
/MTb MX NPOCTPAHCTBEHHOE CTPOEHME, HO U OTKPbIBAET BO3MOMKHOCTb KOHCTPYMPOBaHUA
XMMMYECKMM MyTem HOBbIX hapmMaLieBTMYECKMX npenapatos. COBMECTHOE MCMo/b30BaHNe
KaK XMMMWYECKMX, TaK U BUOTEXHONOIMYECKUX NOAXOA0B ObLIO NPOAEMOHCTPUPOBAHO Ha
npvmepe Co3haHUsA MHAYCTPUM NONYCUHTETUHYECKUX MEHULMAIMHOB M LedanocnopumHos,
Korga B-naktamHblii GparmeHT, noaydyeHHbld GepMeHTaTUBHbIM TMAPOAN3OM NPUPOAHBIX
aHTMBMOTUKOB A0CTPAMBaAAM C MOMOLLbIO XMMMUYECKOTO CMHTE3a. MOXHO npuBecTu elle
pAg, NpMMepoB noaydeHms 6osnee akTUBHbIX aHANOroB NPUPOAHbLIX FOPMOHOB, NPOBOAA UX
XMMUYECKYIO0 MOAMOUKALMIO UM XKe BBOAA OCTaTKM HEMNPUPOAHbLIX aMUHOKMUCAOT. YTo Ka-
CaeTcs TeXHONOMMM CO34aHUA NenTUAHO-6eNKoBbIX MPEenapaTos, TO B 3TOM C/y4Yae TakKe
LUMPOKO MCMO/b3YHOTCA COBMECTHbIE KaK XMMMUYECKME, TaK U BMOTEXHONOTMYECKME METOAbI.
Ecam gna nonyyeHuns nentuaoe 4AnHoM 4o 60 aMMHOKMCIOTHBIX OCTaTKOB TO 6onee yaobeH
XMMMWYECKUI CUHTE3, TO A/1A 6enKoBbIX MoeKy/bl 6o/blwero pasmepa nNpeanoyTUTeIbHO
MCNO/b30BaHNE METOA0B reHHOW UHMKEHEPUMU.

OcHOBHan yacTb AoKnaga byaeT noceAleHa CO34aHMI0 BUOTEXHONOTMYECKUX CUCTEM
CMHTE3a HYK/Ne03MA0B M HYKNEOTMA0B, KaK MPUPOAHOro NPOUCXOXKAEHUA, Tak U moandu-
LUMPOBaHHbIX MO reTepoLMKANYECKMM OCHOBAHMAM M NO YrAeBOAHbIM OCTaTKam. Ha ocHo-
BaHUM AaHHbIX PEHTIeHOCTPYKTYPHOro aHann3a CTPYKTYp GepMEeHTOB TPaHCIIMKO3UAMPO-
BaHMSA MOKa3aHbl OCTaTKM aMMHOKMCAOT aKTUBHOIO LEHTPA, 3aMeHa KOTOPbIX C MOMOLLbHO
TOYEYHbIX MYTaLM NPUBOAMUT K U3MEHEHMIO CreundUUHOCTM CBA3bIBaHMUA C cybcTpaTamm
PasANYHON XMMMUYECKOM CTPYKTYPbI.
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HYKNEO®WU/IbHAA C-H PYHKUNOHANTU3ALIUA APEHOB:
HOBAA JIOTMKA OPTAHUYECKOIO CUHTE3A

YynaxuH O.H.,*° YapywwuH B.H.>°

“UMHCMumym opaaHu4eckozo cuHmesa um. N.A. Nocmosckozo YpO PAH,
620990, EkamepuHbype, C. Kosanesckoli, 22, e-mail: chupakhin@ios.uran.ru
SYpaneckull hedepanbHoili yHUsepcumem umeHu nepeozo lNpesudeHma Poccuu
b.H. EabyuHa, 620002, EkamepuHbype, Mupa, 19

AnektpodunbHaa C-H dyHKLMOHANM3aUMsA apeHoB 06bIYHO ACCOLMMPYETCA C UCMOb-
30BaHMEM arpeccuBHbIX PeareHToB (a30THAsA M CEPHbIE KUCOTbI, FaIOreHbl U T.M.), }KECTKUX
YCNOBUI U HONbLIMM KOIMYECTBOM OTXOL0B, B TO BPEMSA KaK YCTOMYMBOE pa3BUTUE TpebyeT
NPUMEHEHUA HOBbIX XMMUYECKUX METOAOOTMIA, OCHOBAHHbIX Ha MPUHLUMNAX 3e/1eHON XU-
muun. KaTannsmnpyemble MeTanlaMn peakumnmn Kpocc-CoO4eTaHMA 3HAUUTE/IbHO YYYLLWAN CU-
Tyaumto, obecneyms XMMMKOB 3GDEKTUBHBIM MHCTPYMEHTOM Ans moandukaumm C-X n C-H
CBA3EN, OAHAKO NepexogHble MeTanbl (Mpexae Bcero, Nannagmi) 4Oporu, TOKCUYHbI U He-
[0MNYyCTUMBbI NPU CO34aHUN NEKAPCTB, 3/1IEMEHTOB OPraHMYEeCKOM 3/IEKTPOHUKM U A PYTUX Bbl-
COKOTEXHO/IOTMYHbIX MaTepuanos. Mpamblie C-H/C-H coyeTaHua apeHoB ¢ HyKaeodbunamm
OTKPbIBAOT HOBYIO [/1aBY B OpraHM4Yeckon xummum 1. BcecTopoHHee nccnegoBaHune peakumia
HYKNeopUNbHOro 3ameLLeHNa BOAOPOAa B apeHax (S peakumm), BKOYaA MX MexaHW3Mbl,
MHTepMeanaTbl, MaTeMaTUYECKOE U 3NEKTPOXMMMUYECKOE MOLENNPOBAHNE, KUHETUKY pe-
aKLUMIA, NepeHoC 31EKTPOHA U Apyrve aleMeHTapHble aKTbl, MOKa3ano, YTo GopmanbHO 3a-
MeLLaeMbI B 3TUX peakUMAaX TMAPUA-MOH OTLLENNAETCA B BUAE NPOTOHA, MpUYem 3TOMYy
npoueccy cnocobcTByeT OKUCAUTEb UM BCOMOraTesibHan rpynna’?,

Oxidant

Peakuuu S " MeHAIOT N1OTMKy OpraHMYeckoro cuHTesa. OHM OTKPbIBAKOT HOBbIE BO3MOX-
HOCTM, Mo3BonaloLme n3bexkaTb NpeaBapuTesIbHOro0 BBEAEHMA B apOMaTUYECKoe KO/bLO
aTOMOB rafioreHa u Apyrux GyHKLMOHaNbHbIX FPYMM, YTO COOTBETCTBYET MPUHLIMNAM 3ene-
HOM XumMmnn'2,

Jlumepamypa

1. Charushin V.N., Chupakhin O.N. (Eds). Metal Free C-H Functionalization of Aromatics.

Nucleophilic Displacement of Hydrogen. In: Topics in Heterocyclic Chemistry, 2014, 37. Series Editors:
B.U.W. Maes, J. Cossy, S. Poland. Basel: Springer, 2014 - 283 pp.

2. Chupakhin O.N., Charushin V.N. Tetrahedron Letters, 2016, 57, 2665.
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CETEBbIE OBPA3OBATE/IbHbIE MPOrPAMMbI KAK HOBAA ®OPMA
COBEPLWEHCTBOBAHUA NOATOTOBKU CNELLUANTUCTOB

BoroanubiH K.l

CesepHbill (Apkmuyeckuli) pedepasnsHelli yHusepcumem um. M.B. /lomoHocosa, 163002,
ApxaHzesnbck, HabepexcHasa CesepHol [lsuHsl, 17, e-mail; k.bogolitsyn@narfu.ru

CeteBas ¢dopma peanmsaumm obpasoBaTesibHbIX Mporpamm obecneymBaeT BO3MONK-
HOCTb OCBOEHMUSA 0byyatommMmcs 0bpasoBaTesibHbIX nporpamm (Of) ¢ ucnosnb3oBaHUEM
pecypcoB HECKOIbKMX OPraHM3aLMii, OCYLLECTBAAIOLWMX 06Pa30BaTe/IbHYIO AeATENbHOCTb, B
TOM YMC/Ie MHOCTPAHHBIX, @ TaK e NPU HE0BXOAMMOCTM C UCMO/Ib30BAHUMEM PECYPCOB UHBIX
opraHusaumii (degepanbHblit 3aKoH «06 0bpasoBaHuK B Poccuiickon ®egepaumnmn» Ne 273-
®3).9¢pdeKT npossaseTca B COBEPLIEHCTBOBAHWUM y4eBHbIX KYpcoB MyTEM MCMNO/b30BaHMA
onbiTa M HapaboTok napTHEpoB (obpa3oBaTenbHble opraHM3aumm), BHeapeHus HNP B 0b-
pa3oBaTesibHble NPOrpamMmmbl (Hay4YHO-UCCeA0BaTENIbCKME OPraHU3aLLMm), YCUIEHUS NpaK-
TUKO-OPUEHTUPOBAHHOCTM 06Pa30BaTENbHbIX MPOrpaMm (NPeanpuUaATUS 1 opraHusauuu). B
pamKax B3aumogenctsua desepasnbHbIX YHUBEPCUTETOB pa3paboTaHbl Mogenun peanvsa-
LMK ceTeBbIX 06Pa30BaATE/IbHbIX MPOrPaMM.

Mopgenb «ropusoHTasbHOE B3aMMOAENCTBME» HanpaB/ieHa Ha YAOBAeTBOpeHue Mno-
TpebHOoCTeN BY30B-y4aCTHUKOB CETU NOCPEACTBOM PECYpPCHOro obMeHa C Le/ibio NoBbiLle-
HUA KauyecTBa peasnvsauumn obpasosBaTtesibHOM Nporpammbl. Mogenb «napTHEPCKan ceTby»
npeaycMaTpuBaeT OCyLLEeCTBAEHUE 0byYeHUs N0 6a30BbIM MOAY/NAM By3aMU-NAPTHEPAMM
camocTonATesIbHO, GOPMUPOBaHME UHAMBUAYANbHOW TPAEKTOPUM 0ByUYeHUs NyTEM Bbibopa
BAapPMaTMBHbIX MOZy/ei By30B-y4aCTHUKOB ceTU. Moaenb «pecypcHblii LLeHTP» npeaycma-
TpUBaeT MHTErpaL Mo By30B-y4aCTHMKOB ceTu Ha 6a3e ogHoro, obiagatowiero Hanbonbwmnm
MaTepuasbHbIM U KaZpOBbIM NMOTEHLMANIOM M OCYLLECTBAAIOWMUM 0byYeHne no BapuaTme-
HbIM Mmo4ynam.

YcnewHbiMy NpYMepamMm CeTEBOTO COTPYAHUYECTBA ABAIOTCA NPOEKTbl:pa3paboTka u
peanusaums ceTeBbix 0bpa3oBaTesibHbIX Nporpamm PenepanbHbiX YHUBEPCUTETOB; OTKPbI-
TbIi YHUBEPCUTET; ceTeBanA 3/IeKTPOHHaA BubnnoTeka; ceteBoe B3aMMOAENCTBUE B HayKe;
pasBUTUE CTYAEHYECKOTO CAMOYMNpPaBeHHUs.

3HaYMMbIM 31eMEHTOM ceTeBOro B3aumogelicteusa CADY aBnseTcs AeATe/lbHOCTb MEXKy-
HuBepcuTeTcKkol Kadeapbl TeopeTnyeckol n npuknagHon xumun CeBepHoro (ApKTuyecko-
ro) deaepanbHoro yHusepcuTeta um. M.B. JlomoHocoBa M MOCKOBCKOTO rocyapCTBEHHOMO
yHuBepcuteta um. M.B. JlomoHocoBa o6pasoBaHHo B 2001 roay.
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3ANALHbIA ONbIT OBYYEHMA XMMWU B LLKOJIE: O630P

Kuaun 4.M.

MonumexHuyeckuli myseti, 101000, Mockea, Hosas nnoujads, 3/4,
e-mail: zhila2000@mail.ru

3a pybexkom, KaK 1 B Poccuu, BbIABUIAaeTCA MHOMKECTBO UAEN OTHOCUTENBHO 0byYeHuUs
XMMUU. KaKMe-To U3 HUX OKa3bIBAKOTCA MHOrOObeLLaloWMMK, Kakue-To — MPUMEHUMbIMU
OrpaHMYeHo, Kakne-To — HecocTosATeIbHbIMW. Bonblias YacTb uael ronocioBHbl — Tpebo-
BAHMWSA «A0Ka3aTe/IbHOMN NeAarorMku» BblABUTAOTCA AOBOJIBHO OrPaHUYEHHbIM KPYyrom mc-
cnepfoBaTtenen U NPaKkTUKOB. Mpn 3TOM BHeApeHUe uaekn B NPakTUKy B 6osbluein cTeneHn
3aBUCUT OT MOZbl ¥ MPOBUBHOM CUAbI TEX, KTO 3TWU UAEWN NPOABUIaEeT, YeM OT UX peasbHOM
060CHOBaHHOCTY.

Takum obpa3om, 3apyberkHasa meToanYeCcKana MbIC/Ib CTAZIKMBAETCA C TEMU e npobne-
MamMu, 4YTo U poccuiickas. OaQHaKo M3-3a A3bIKOBOTO bapbepa cofeprKaTeNbHO OHU MpPakK-
TUYECKM He CBA3aHbl (PaBHO Kak W Ntobble Apyrve napbl Pa3HOA3bIYHBIX WKo). [lo poc-
CUICKOW ayanTopun 3apyberkHble naen foxoaaT ¢ 60/1bliMM 3ano34aHneM, B YCEYEHHOM
N UCKaXKeHHOM BuAe. Llenb npeanaraemoro AoKnaja -- AaTb 0630p COBPEMEHHbIX UAael B
061aCTU LWKOSIbHOTO XMMMUYECKOTro 06pa3oBaHmA MO MaTepmnanam pasanyHbIX KOHPepeHLUuit
1 NepuoamnKn HaumHasa ¢ 2012 roaa.

B HacTOAWMIN MOMEHT B XMMUYECKOM 0OPA30BaHUMN L@PUT MOAA Ha KOHCTPYKTUBU3M
(«3HaHMA dopMUpPYIOTCA B TONI0BE Y yyalLerocs»). B XumMum oH BbiparkaeTcs B «UCCNeso-
BaTe/IbCKOM 0byyeHuUm» («inquiry based learning»): WKOAbHUKM GOPMUPYIOT T€ MU UHbIE
npeacTaBieHna B pesysbTaTe cOBCTBEHHON UCCNeA0BaTENbCKON AeATENBHOCTU. Yalle Bcero
OHa 6a3unpyeTcs Ha IKCMEePUMEHTE, HO MOXKET NPeACcTaBAATb CO6OM M paboTy ¢ AuTepaTyp-
HbIMM UCTOYHMKAaMMU. CyLLEeCTBYET MHOMKECTBO XapaKTEPUCTUK NCCIef0BaTENbCKOTO 0byye-
HUA (CONPOBOXKAAEMOE — OTKPbITOE, MHAMBUAYA/IbHOE — FPYNnoBoe U T.4.). [LOCTOMHCTBA U
HeAO0CTaTKM Kaxaoro 6yayT noapobHo obcyKaeHbl.

®okyc 06yueHna cmelLaeTca ¢ GOPMUPOBAHNA XMMUYECKUX 3HAHWUI Ha dopmmMpoBaHME
«HaBbIKOB 21ro BeKa». Mbl nogpobHo pazbepém noaBoAHbIe KAMHM 3TOTO NpoLLecca a 34ecb
OTMETUM TOJIbKO, YTO CUCTEMbI OLIEHMBAHMSA TAaKMX HABbIKOB [0 CUX MOp He pa3paboTaHa.

BHe mMelHCTpMMa MHTepPecHbl UAeu (a) MCNob30BaHUA AOCTUNKEHWUIA KOTHUTUBHOW Ncu-
xonoruu; (6) nopaaxa GopMMpPoOBaHUA pasHbIX aCNEKTOB NPeACTaBaeHu o BewecTse («Tpe-
YroNIbHUK [IXKOHCTOHa»); (B) GOPMMUPOBAHUA 1 CHATUA 3abNYKAEHWUI 1 Apyrue.

Hy»KHO 3aMeTUTb, YTO B3ATbIV Ha 3anage KOMNETEHTHOCTHbIM NOAX0Z MOKa3asl TamM CBOIO
HEeCOCTOATENIbHOCTb, MOCKO/IbKY TEPMUH «KOMMETEHLMAY TaK U HE CMOI/IU ONPeaeNnUTb.
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XUMUYECKOE OBPA3SOBAHME U HYXXObl YEJTOBEYECTBA

Tapacosa H.M.

Poccutickul xumuKo-mexHonoau4eckuli yHusepcumem umeHu .M. MeHOeneesa,
125047, Mocksa, Muycckas nn., 9, e-mail: tarasnp@muctr.ru

YcToiumBoe pa3BuTMe nogpasymeBaeT cnocobHOoCTb NaaHeTbl 3emas obecneynTb nNpo-
[LOIKUTENBHYIO, 30,0POBYHO, TBOPYECKYIO, CNPaBea/IMBYIO }KU3Hb A1 BCEX II0AeN Ha niaHe-
Te, NOAEeN HbIHE KMUBYLLMX U CIeaytoLMX MOKONEHUI NPU COXPaHEHUN 300P0OBbSA U LLeOCT-
HOCTW 3KOCUCTEM M BO3MOXHOCTU A/1A APYrMX BUONOTMUYECcKMX BUAOB CYLLECTBOBATb B UX
ecTecTBEHHOM cpege 06uTaHuA. MNpu 3TOM LEHTPaNbHbIM NMOHATUEM KOHLENUMU ABAAETCA
pasBuTHE, YA0BAETBOPAIOLLEE HY}K bl HbIHELIHEro MOKOMEHMSA, HO He nwwatolLee byayuimne
NOKONIEHWA BO3MOMKHOCTM YA0BNETBOPATL X HYXKAbl. YCTOMUYMBOE pa3BUTUE NpPeAcTaBaAeT
BbI30B /19 COBPEMEHHOM HAYKM U TEXHONOTMWN. XMMMUA 34eCb 3aHMMaeT 0cobyto Nnos3numio,
NO3BO/IAA PELLATb LWMPOKUIA KPYT 33434 - OT U3YYEHUA MONEKYNAPHbBIX OCHOB XU3HWU 1 daK-
TOPOB YCTOMYMBOCTU OKpPYXKatoWwen NPpUPOLHON cpeabl A0 CO34aHMA HOBbIX MPOAYKTOB U
MCTOYHWMKOB 3HEPTUK, CNOCODBHbIX 0b6ecnevnTb ycTonumMBoe byayliee.

OnpegeneHve gonycTUMON XMMUYECKOW Harpy3KM Ha OKpy»Katowyto cpedy (BKatouyan
340,0p0OBbE YeN0BEKa) ABMAEGTCA BaXKHOW CTpaTerMyeckol 3agadveit Kak B rnobanbHOM, Tak
M B NOKaNbHOM MacwTabax n HeobXxoAMMbIM YCNOBMEM YCTOMUYMBOTO Pa3BUTUA CTPaAHbI U
ee nepexosa K 3e/1eHO 3KOHOMMKE, B TOM YMC/E K 3e/1eHOM XMMUU, OCOBEHHO C yYeTom
chOPMMPOBAHHOM CEroAHA CTpaTerMyeckoin HamnpaBAEHHOCTU Ha Pa3BUTUE XMMMUYECKOW
NPOMbILWNIEHHOCTHU, BbICOKOTEXHOJIOTMYHON XMMWUU U nonyyeHne MHHOBALLMOHHbIX Xumu4e-
ckux BewectB. ObpasoBaTeNbHble NPOrpaMmbl BCEX YPOBHEN MPU3BaHbl OTBETUTb Ha 3TU
BbI30BbI.

B noknage 6yaet gaH aHaAu3 aganTaummn CoaepaHma XMmmudeckoro obpasoBaHus K Lie-
NAM YCTOMYMBOrO Pa3BUTUA, MPUHATLIM TeHepanbHoW accambneein OOH B ceHTAbBpe 2015
rogal.

Jlumepamypa
1.http://sd.iisd.org/policy-updates/what-happens-next-follow-up-to-the-ffd3-and-post-2015-nego-
tiations/

Paborta BbinosHeHa Npu GUHaHCOBOW NoaaepKKke MuHUCTEPCTBA 06pa3oBaHNsA U HayKn PO (NpoeKT-
Has YacTb rocyAapcTBeHHOro 3agaHua Ne 5.2598.2014/K).
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ONUMMNUAAbI KAK S/IEMEHT XUMUYECKOIO ObPA3OBAHUA

AkceHoBa WU.B., Manukosa U.B., Aemungosa H.B., CamcoHoBa O.E.

Cesepo-Kaskasckuli pedepanbHbili yHusepcumem, 355009, Cmasponons, MywkuHa, 1,
e-mail: inna-aksenovaOO@rambler.ru

Kadenpa xummn «CeBepo-KaBkasckoro denepanbHOro yHMBepcuteTa» MmeeT AoCTa-
TOYHO 6OANbLION ONbIT OPraHM3aLMK U NPOBEAEHMA OIMMNMAL Pa3HOro ypoBHsA. Mpenoaa-
BaTenn Kadeapbl pa3pabaTtbiBalOT 3a4aHMA 415 NPOBEAEHUA MyHULUMUMNANbHOTO 3Tana Bce-
POCCUICKOW ONIMMNMAAbI LLKONBbHUKOB. Ha 6a3e Kapeapbl NpoBOAUTCA PEFrMOHANbHbIN 3Tan
3TOM oAMMnuazbl.

Utormn nocneaHUX YyeTblpex NeT, Koraa HM OAMH U3 Y4aCTHUKOB He NpoLUen Ha 3aKa4un-
Te/IbHbIM 3TaM, NOKa3aiM OCTPYHO HEOOXOAMMOCTb NePeCcMoTPa CUCTEMbI B3aMMOAENCTBUA C
06pa3oBaTeIbHbIMW YUPEKAEHUAMMU B OTHOLLEHWUN MOATOTOBKM LLUKONbHUKOB. BmecTe c Tem,
HEBO3MOKHO PaccMaTpMBaTh 3Ty NpobaemMy B OTPbIBE OT XMMMUYECKOTO LLKO/IbHOrO 06paso-
BaHMsA BoobLLe. Kadbenpoi peannsyoTcs pasinyHble 31EKTUBHbIE KYPCbl A1 LIKO/IbHUKOB,
MHOTO /IeT BeZEeTCA COBMeCTHan paboTa c Masolt akagemunei Hayk [lBopua AeTCKOro TBop-
yectsa r. CtaBponons. OCHOBHOE Hanpas/ieHWe — yIybNeHHOe U3yYyeHMe KaK OTAeNbHbIX
TeM, TaK U ANCUUNANHDBI B LLesiom. Mpobnemoit, ocobeHHOo npu paboTe co WKoAbHUKamKM 7-8
KNaccoB, ABNAETCA HeA0CTaToYHaA NOAroTOBKA NO MaTemaTuKe U ¢dusnke. Peanmsyemsiin B
LUKOE KUMKINYECKUI NOAXOA» (BCETO MO YyTb-4YyTb, HECKO/IbKO Pas, B Pa3HbIX Kaaccax) cos-
Aaet npobnembl npy GopMMpPOBaHUN LLENIOCTHON KapTUHbI. BONbLUMHCTBO WKObHUKOB, 06-
YY4aOLWKMXCA Ha TaKNX KypCaX, MPUHMUMAIOTCA y4aCThe B O/iIMMnnaaax no XmMumunu. yrny6neH-
Hble 3HaHWA HeobxoAMMO coyeTaTb ¢ GOPMMPOBAHMEM TBOPYECKOTO NOAXOAA K PeLleHuto
3a4a4. 3a4acTyto WKOJIbHUKM BOATCA OTOMTW OT 3ayYeHHbIX WabA0HOB, AaXKe NPU HAUYUK
Xopoluel TeopeTnyeckon 6asbl. YyacTve B 0IMMNNALHOM ABUKEHUWN MO3BONAET BbISBNATb
pebAT He TONbKO C XOPOLWMMM 3HAHUAMM, HO U C TBOPYECKMM noaxoaom. MocneaHuin He-
06X0AMMO pa3BMBaTb NPW NOATOTOBKE WKONbHUKOB Ha Pa3HbIX YPOBHSAX.

OaHUM 13 poctukeHui Kadegpbl xumum CKOY apnsetca 1o, yto MHoronpeameTtHas
onumnuaga «45 napannens» no xumuum 8 2015 r. Bowna B nepeyeHb onmmnuazg PCOLL, uto
NO3BOIUT NPUB/EYb 60o/bLIE WKOAbHUKOB K O/IMMNUALHOMY ABUKEHMIO.

XoueTcAa OTMETUTb TaKOW acneKT OIMMNMAL, KaK NpakTUYeckuin Typ. HecmoTpsa Ha onpe-
OENEeHHbIe CNI0XKHOCTU NPW ero opraH13auumn U NPoBeAEeHUU, 3Ta YacCTb ABAAETCA BaXKHEN-
WM 3N1€MEHTOM, Bbi3bliBalOWMUM NHTEPEC K XMMUYECKOM HayKe. OonbIT NMOKa3bIBAET, YTO He-
KOTOpbIE LUKO/IbHUKM CaMOCTOATE/IbHO PaboTatoT C XMMUYECKMMM peakTUBaMKn U NoCyaomn
BnepBble UMEHHO Ha NPaKTU4YeCKoOM Type onnmnunagbl.
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MCXOAHbIE NPUHLUMNBI NOCTPOEHUA YYEBHUKA XUMWUU ONA
OBLLLEOEPA3OBATE/IbHbIX YYPEXXAEHUIA

Actadypos B.U., MapeHHbIit A.M.

HquHO-mE‘XHU"IE‘CKUﬁ ueHmp pOC)UOL{UOHHO—XUMU"IECKOUV besonacHocmu u aueueHsl

®MEBA Poccuu, 123182, Mocksa, LLykuHckas, 40, e-mail: vastafurov@mail.ru

BBegeHne B nporpammy o06Lie0bpasoBaTenbHbIX yuperaeHun yyebHoro npegmeta
«EcTecTBO3HaHMe» noapasymeBaeT co3faHue yyebHWMKa NPUHUUNMANABHO HOBOFO TMNa,
BK/1IOYAIOLLEFO OAHOBPEMEHHOE U3/I0XKEHWNE OCHOB GU3MKK, XMmuu, bronorum, skonorum. C
TOYKM 3PEHUA PeasibHOM NPaKTUKK, pelleHne 3TON HETPUBMA/IbHOM 3a4a4n NpeacTaBaseT-
€Al BO3MOHbIM /IMLLb 1A HAaYaNbHOTO 3Tana uyyeHua npegmeta. B ganbHeliwem Heobxo-
OMMbI OTAe/IbHble Y4eOHUKM MO KaXKA0M Hay4HOM 061aCcT 3HaHWA, BKAOYEHHON B NpeameT
«EcTecTBO3HaHME». ITO 06YCNOBNEHO PA3IMYMEM UCXOAHbIX MOHATUIA, BHYTPEHHEN NOTUKN
N cofepKaHuaA, NPUCYLLMX STUM 061aCTAM 3HaHMUA.

Mpw NoCTpoeHUn yuebHMKa XMMUK, HE3ABUCMMO OT TOTO, BYAET 1M OH OCHOBHbIM, 31EK-
TUBHbIM M/IN YaCTHbIM pa3genom Kypca «EctecTBosHaHue», HEOHXOAMMO PYKOBOACTBO-
BaTbCA CNeAyOLNM:

XUMUA, Kak 1 GU3KKa, U 6Monornsa, MMeeT B OCHOBAHUsAX 0bLLMe a5t eCTeCTBO3Ha-
HWA 3aKOHbl COXpPaHeHUA,

cneunduryeckum gas XMMUKU ABNSETCA NEPUOLNYECKUI 3aKOH, ONpeaensatoLLmii
NPUHUUNbLI NOCTPOEHUA I'IGpMOp,VIHECKOVI CUCTEMbI XUMNYECKNX 3N1EMEHTOB. Cneu,-
ndMKa NepnoamYeckoro 3aKoHa yC/10BHa, 3TOT 3aKOH AB/IAETCA OAHUM U3 cnes-
CTBUIA BOJIHOBOM NPUPOAbI MAaTEPUAIbHOTO ABUMKEHUS;

OCHOBHbIM COAEep!KaHNeM yyebHoro npegmeTa «XuMna» ABASETCA U3yvyeHue
CBOWMCTB XMMUYECKUX 3/IEMEHTOB, 3aKOHOMEPHOCTEN NPOTEKAHUSA XUMUYECKUX
peaKLmii, CTPOeHUA MOeKyN BellecTs. MMeHHO 3Ta crneunduyeckas TemaTuka oT-
IMYaeT XMMUIO OT ApYyrnx obnacteit 3HaHUSA;

60/1bLLI0E YNCO XMMUYECKMX 3/IEMEHTOB, Pa3Hoobpasmne nx CBOMCTB U elle 6o/b-
Lee YMcno 1 pasHoobpasme BELLECTB U XMMUYECKMX PeaKkLmii obycnosamneaer,
[aXKe Npu UCNoNb30BaHUM COBPEMEHHOW BbIYUCIUTENbHON TEXHUKU, HEBO3MOMK-
HOCTb TEeOpPEeTUYECKOro peleHunA 60/IbLUIMHCTBA XMMMUYECKNX 3adau. Xummna asnsaet-
cA, NPeXAe BCero, sKCNepumMeHTaIbHON HayKoM;

06UIME OKPYXKAIOLLMX YESIOBEKA M UCMOJb3YEMbIX MM BELLECTB MPUBOANUT K HEODOXO-
AMMOCTM BK/IHOYEHMA B LLUKO/bHbIN KYpPC XMMUK BONbLLOIN AONN CBeAEHUI, CBA3AH-
HbIX C NPAKTUKOW YenoBeKa 1 obecrneynsatoLMx X peasbHoe NCNoab30BaHKe B
nocneaytoLLein fAeaTebHOCTM yYaLlerocs, BHe 3aBUCMMOCTHM OT ero npodeccuo-
HaNbHOWN TPaeKTopuK.



38 Xumuyeckoe obpazosaHue

NPENOAABAHUE UCTOPUN XUMUN —
MHCTPYMEHT NATPUOTUHECKOIO BOCNUTAHUA

borartosa T.B.,> Camoiinos A.M.°

“Mockosckuli 2ocydapcmeeHHsbil yHusepcumem um. M.B. JlomoHocoaa,
119991, Mockea, /leHuHcKue eopel, 1/3
5BopoHexcKuli eocydapcmeeHHsili yHusepcumem,
394006, BopoHex, YHusepcumemckas nn., 1, e-mail: samoylov@chem.vsu.ru

B ycnoBuax cknagblBaloLLeca B HacToALWee BPemMsA reonosIMTUYecKon cuTyaunm ans
BCel cuctembl obpasoBaHus Poccuitickoit depepaumm npu pelweHnn TpUeanHoOn 3agaum
(obyyeHue, pasBuTME U BOCMUTAHUE IMYHOCTU) BO3HWKAET 3aKOHOMEPHasA HE0BX0AMMOCTb
CMEeLLEHNA aKLEHTOB B CTOPOHY YCU/IEHMA BOCNUTaTeNIbHON GyHKUMKM. C 3TOI TOUKM 3pe-
HUA npenoaaBaHne UCTOPUN XUMUN ABNAETCA 3¢¢EKTVIBHbIM UHCTPYMEHTOM 80CcnumaHuA
Y BbIMYCKHMKOB KNaCCUYECKUX YHUBEPCUTETOB M APYrnX By308B, 0byyatowmx CTy4eHTOB No
HanpasaeHuo "Xumnyeckne Haykun", akmusHol nampuomu4eckoli no3uyuu, ropaoctn 3a
CBOIO BENUKYIO PoguHy, enaHua TpyamTtbea Ha 6aaro Poccuu.

MpenofaBaHve UCTOPUM XMMWUM, KOTOPYIO KpaliHe enaTeNbHO caenatb obAzamens-
HbIM npedmMemom, BXOAAWMM B 6a30BY0 YacTb creayowmx pegakumii ®rocC, He fAONKHO
OCTaHaB/AMBATbLCA /INLWb HA afleKBAaTHOM OLEHKE BKa4a OTeYeCTBEHHbIX YYEHbIX B Pa3BuTue
MWPOBOWA XMMUYECKON HayKku. AHanuaumpysa buorpaduu BblAAIOLLMXCA PYCCKUMX XMMMKOB,
HeobxoaMmo nopyvepKmBaTh, YTo ybokasa nbosb K PogmHe ocsAwana ux 6essasetHoe
Cy}KeHWe HayKe. IMeHHO Mo3TOMy WX TBOPYECKOEe Hac/neAme BKAKYaeT Tpyabl, Hanpas-
NleHHble Ha pa3BuTMe K npouBeTaHue OTeyecTBa. ApyakliMm NPUMEPOM ABNAETCA KU3Hb
M.B. JTomoHOCOBa. B neKuMAX N0 UCTOPUU XMMUU cedyeT akLeHTUPOBaTb, YTO BENUKUIM
yYeHbI paTOBa/ 33 UCMONb30BaHME XMMUM B PA3/INYHbIX Chepax YeNoBEeYECKON AeAaTeNb-
HocTu!, NnameHHO BOPOACA 3a NPaABO PYCCKOro HapoAa Ha obpasosaHue?. Mpu U3yyeHUn
NcTopum oTKpbITUA Mepuoanyeckoro 3akoHa .M. MeHgeneesa KpaiiHe BaXKHO aprymeHTu-
poBaTb HEO6OCHOBAHHOCTb NOMbLITOK HEKOTOPbIX 3aMagHbIX YYEeHbIX NPeYMeHbLUWUTb 3aCayru
BE/IMKOTO PYCCKOro yyeHoro?. HeobxoauMmo ynoMmmHaTb 0 MHOTOTPaHHOM MHHOBALMOHHOWM
aeatenbHoctn [.U. MeHgeneesa a4na pa3BUTMA OTeYECTBEHHON XMMMUYecKon, HedTes06bI-
BatoLLel U 060POHHON NpomMbiw-neHHOCTU. Ocob0oro BHUMaHMUA 3aCyKUBAKOT NOCAeaHNE
TPYZbl BEIMKOTO YY4EHOrO, B KOTOPbIX OH Npeasiaran cBoe BUAeHWe byayLero Halewn cTpa-
Hbl3.

Jlumepamypa

1. lomoHocos M.B. MonH. cobp. cou. M., /1. : U3p-so AH CCCP, 1951. T. 2, C. 344-369.

2. MuTtToBa W.A., Camorinos A.M. Nctopma Xummm ¢ ApeBHENLLMX BPEMEH [0 KOHLA XX BEKa: B 2-X TT.
— [onronpygHoivi: U «UHTennekt», T. 1, 2008. - 416 ¢, T. 2,2012. — 624 c.

3. Mengenees [.U. K nosHaHuto Poccuun. M.: Alipuc-Mpecc, 2002. — 576 c.
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O COCTOAHNU XMMUYECKOIO 3KCNMEPUMEHTA B LUKOJIE

Bacunabesa N.4.,° barposa H.B.®

Kanmeiykuli 20cydapcmeeHHsil yHusepcumem um. b.b. fopodosukoaa,
385000, 3nucma, NywkuHa, 11, e-mail: vasilyeva_pd@mail.ru
°CpedHss wikona Ne 14 «3enersbili wym», 404110, Bonxcckuli, KocmoHaemos, 19,
e-mail: natalya-bagrova@mail.ru

AHann3 cocTosiHmA 06yH€HVIF| XMMUKN B LWLIKONE NOKa3blBaeT HEYK/IOHHOEe CHWUXXeHue
00/ XMMUYECKOTO 3KCNepuMeHTa y4ebHbIX Nporpammax, CBeZeHMe Pas/inyHbIX ero BUA0B
K AEMOHCTPALMOHHOMY 3KcrnepumeHTy. O6 3TOM CBMAETENbCTBYIOT HU3KUN YPOBEHb 3KC-
NnepMMeHTasIbHbIX YMEHUI NepPBOKYPCHUKOB MO XMMWUK, Pe3y/bTaTbl BbIMOAHEHWUS 3a4aHUN
EM3 BbINyCKHMKaMK MO XMmuK, Tpebytolme ymeHna paboTaTb € BellecTBamu. TaK, camble
HU3KMEe pe3y/bTaTbl BbIMYCKHUKN 2-X PEr'MOHOB — pecnybnkn Kanmblkun n Bonrorpagckoi
obnactu (Bcero 1662 yyacTHMKa) NoKasanum no 3agaHuto B-32 3a npowealwunii yuebHbIN roga,.
Mo P® cpegHuit 6ann no atomy BMAY 3agaHua coctasmn 33,9% (2).
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E Pecnybnuka KanmbeikuAa @ Bonrorpagckaa obnacte I

Puc.1. Peaysnemamel aHanu3a 8einonHeHus 3a0aHUsA EM3 no KayecmeeHHbIM Peakyuam 8binyCKHUKAMU
2015 200a.

YCUNEHUIO POIM XMMMUYECKOTO 3KCMEePUMEHTA MOTYT CNocobCTBOBaTh: BbisABIEHWE TO-
TOBHOCTM WKO/IbI K 9KCMEPUMEHTa/IbHO-UCCNEN0BATENbCKOW paboTe WKONbHUKOB, BHeape-
HMe LUKONbHbIX TBOPYECKUX MacTepcKkmx (1), ycuneHune nonndyHKLMOHANbHOCTH WKObHOTO
XMMMYECKOTO 3KCNepuMeHTa.

Jlumepamypa

1. barposa H.B., Bacunbesa N.[. LLIKoNbHble TBOpYeCKne mactepckue LLIKonbHble TBOpYecKne macrep-
CKMe B 0ByYeHUN xumun // dyHaameHTanbHble U NPUKNALHbIE NPOBAEMbI MONYYEHUA HOBbIX MaTe-
pWanoB: UCCnefoBaHUA, UHHOBALMU U TexHonorun. MaTtepuanbl IX MeXXayHapoAHOM HayYHO-NPaKTK-
YecKol KoHpepeHumMu. — AcTpaxaHb, 2015 c. 204-208.

2. KaBepuHa A.A., CHacTMHa M.I. MeToamyeckme pekomMeHZaunn as yuutenen, nofarotoB/ieHHble
Ha OCHOBE aHa/aM3a TUNUYHbIX OWNBOK yyacTHMKoB EMD B 2015 rogy. PUMKN, 2016.zip/metod-rek_hi-
miya_2016-2.pdf
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MOHWUTOPUHTI PE3Y/IBTATOB OBYYEHUA XUMUUN
CTYAEHTOB TEXHUYECKOIO YHUBEPCUTETA
HA OCHOBE KOHTPO/IbHbIX KAPT LUYXAPTA

lop6yHoga J1.I.

[ocyoapcmeeHHblli yHUsepcumem MopcKo2o U peyHoz2o gaoma um. aomupana C.O.
Makaposa», Komnaacckuli punauan, 165311,
Komnac, Bonodapckoeo, 115, e-mail: gorbunov_a@mail.ru

Pe3ynbtaTbl 06y4YeHUA CTyAEHTOB BbICTYNalOT OAHUM M3 MOKas3aTesiell KayectBa Mpo-
deccmoHanbHoro 06pa3oBaHMA, MHCTPYMEHTOM KOHTPO/IA KOTOPbIX C/AYXKAT KOHTPOJ/IbHblEe
KapTbl LWyxapTtal(KKLW), «ueHHocTb KKLL cocTomT B TOM, 4TO 6a3Mpysacb Ha CTaTUCTUYECKUX
NnoKasaTensax u MeTogax, X MPMMeHeHWe He CBA3aHO C PALOM OfPaHUYEHNA TEOPUN BEPO-
ATHOCTU M MaTEMATUYECKON CTAaTUCTUKN Y,

KOHTpOAbHbIE TOYKM TEMATUYECKOTO TECTUPOBAHMUA bbln BbiGpaHbl HAMW B COOTBET-
CTBUM C paboyeit Nporpammont No AMcumnnanHe «xumma»?®, peanmsyemoini B Kotnacckom du-
nvane ®broy BO «TYMP® nm. agmupana C.0. Makaposa». KauecTBo cOCTaBAEHHbIX HaMM1
TECTOBbIX MaTepMaoB NpeaBapuTENbHO OLEHWBaAAN NyTem nogcyeTa KoaddnLMeHTOB Kop-
penAumMmM Mexay 3afaHuamu Tecta (Gu-koadoduumneHTbl ana AUXOTOMUYECKUX LKan), fo-
6MBaACH UX BbICOKMX MONOMKMUTENbHbIX 3HaueHnn. O6paboTKy pe3ynbTaToB TECTUPOBAHUA
Be/IM N0 CTaHAapPTHOM meToake?. Ans nocTpoenHnn KKLLU noacumTbiBanm OWMBKM CTyAEHTOB
npu TECTUPOBAHMM, NPMUYEM B C/ly4ae HENPABU/IbHOIO OTBETA Ha 3a4aHue CTYAEHTY 3acuu-
TbIBasOCb [iBe OLWOGKKM, B CAyyvae, ec/iv OH MyCKan 3agaHue — TONbKO ofHa. [nAa pacuyeTa
LEHTPaNbHOW IMHWUU N ee KOHTPOAbHbIX rpaHul, (UCL n LCL) nucnonbsosanu popmynbl 6u-
HoMManbHoro pacnpegeneHua®. Mocrpoerue KKLU Bean B KoopAmMHaTax «4MCIO OLMBOK —
CTyZEHT»! No cemu Nocie0BaTe/IbHO M3yYyaemMbiM TeMaM y4ebHoro Kypca. AHaius 1 cono-
CTaBNeHNe TPEeHA0B MO3BOJIN/IO BbIABUTb KPUTUYECKME TOUYKUN A/1A OTAENbHbIX CTYAEHTOB U
npocneauTb AUHAMWKY U3MEPEHUA UX PE3YNIbTaToB MO XMMUU B XO4E N3YyYeHUA npeameTa,
a TaKKe BblpaboTaTb NepeyeHb y4ebHbIX MEPONPUATUIA, HANPaBNEHHbIX HA YayYLLUEHWNe Ka-
yecTBa y4ebHOro npotecca.

Jlumepamypa

1. }unuknH A.M. Bbicwee obpa3zosaHue ce2odHs, 2014, 1, 19.

2.3BOHHMKOB B.U., Yenbiwkosa M.B. OueHKa KayecTBa 0by4eHuMs Npu aTTectaumm (Komne-TeHTHOCT-
HbI nogxoa). — M.: loroc, 2012. — 280c.

3. TopbyHoBa J1.I. 60-1 Bcepoc. HayYHO-MPAaKMuU4ecKas KOH@epeHUus rno aKkmyasabHbIM 80MPOCam Xu-
MUYecKoao U 3Konozuyeckozo obpaszosaHua, 2013, CaHkm-llemepbype, 226.

4. TOCT P 50779.42-99. Cratuctnuyeckne metogbl. KOHTponbHble KapTobl LyxapTa.
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METOAUKA NPENOAABAHUA OPTAHUYECKOIO CUHTE3A C
MCNO/Ib30BAHUEM KOJIMYECTBEHHOM OLEHKU 3G DEKTUBHOCTU
XUMMUYECKUX MPEBPALLEHUN

Uckakosa M.M., CanaxytauHos P.P., Taaunos P.®.

bawkupcKkul 20cydapcmeeHHbIl yHugsepcumem,
450076, Yea, 3aku Banudu, 32, e-mail: iskakovamm@mail.ru

B cepeanHe npownoro ctonetma Byasopa, P.b. c Konneramm oTKpbIIM HOBYIO 3pYy B Opra-
HUYECKOM CMHTE3e U MOKas3aau, 4To Ntobble yCToMYMBbIE OpraHUYeckue CoeAMHEHUA MOXK-
HO CMHTe3upoBaTb. Mpu 3Tom BbIGOP ONTMMANbHOMO NYTU CUHTE3a COeAMHEHNA 3a8aHHOM
CTPYKTYPOM OCTaeTCA CNOMKHOM 334a4eil U HOCUT KOMMNJIEKCHbIM XapakTep. B To ke Bpemsa
OTCYTCTBME METOL0B KONMYECTBEHHOMN OLLeHKMN 3GHEKTUBHOCTM XMMUYECKUX NPEBPALLEHNIA
He No3BOJIAET NPOBOAUTbL KONMYECTBEHHOE CPaBHEHME MpeasiaraeMblX BapUaHTOB CUHTe-
3a M MCNO/Ib30BaTb BbIUMCANUTE/IbHbIE MeToAbl. [T03TOMy HamK pa3paboTaH NporpaMmHbIi
NPOAYKT YUMTbIBAIOLLMIA M3MEHEHWNE CTPYKTYPHOM CAOXKHOCTU COeAUHEHWIA, YCIOBUIA U pe-
3y/IbTaTOB NPOBeAeHNUs peaKuuin'2, TecToBblid BapMaHT NporpaMmmbl AOCTYMEeH Mo agpecy
http://chemrcc.xyz. Mpeanaraembiit meTog, oUeHKM 3PGEKTUBHOCTM XMMUYECKUX NpeBpa-
LLLeHNA MOXKeT BbITb MCNOb30BaH NPU U3Y4YEHUN OCHOBHOTO Kypca « OpraHnyeckas XMumMma»
M cneuKypcoB « TOHKMUIA OpraHUYecKnii CUHTE3», « XMMUSA JIeKapCTBEHHbIX MPenapaTos» 1 A4p.
B cBA3M C 3TMM HamMM NOArOTOB/MEHO y4yebHoe nocobue «KonmyecTBeHHaA oueHKa apdek-
TUBHOCTM OpPraHUYecKMX peaKkumii». B Hem Kpome onmcaHua U MeTog0B KOAMYecTBEHHOM
oueHKN 3G EKTUBHOCTU XMMUYECKMX NPEBPaLLEHMIA NPUBOAMUTCA 3aa4M C BO3pacTaloLLen
CNIOXKHOCTbIO. [lepBOHaYanbHO NpeanaratoTcA 3a4a4m Mo OLEHKEe CTPYKTYPHOM CNOXHOCTU
coeanHeHU. 3aTem 3a34a4M No oueHKe 3PpPEKTUBHOCTU OLHO- M MHOTOCTAAUMHbBIX NPEBpPa-
LeHW. B aanbHelwem npegnaratoTca 3a434m oLeHKM No 3GHEeKTMBHOCTM CUHTE30B OA4HO-
rO U TOTO e COeAMHEeHUA Pa3INYHbIMU METOAaMM U UX paHXuposaHue. Hanbonee cnox-
HbIW TUN 3343aHWA BKIOYAET CUHTE3 COEANHEHMA C 3a4aHHOM 3DEKTUBHOCTbIO.

JaHHoe yyebHoe nocobue MoxKeT HbITb NONE3HO KaK CTYAEHTAM, TaK U XMMUKAM 3aHU-
MaIOLLMMUCA HanpaBeHHbIM OPraHUYECKUM CUHTE30M MPU MAaHUPOBAHMM U/WUAK OLEHKe
30 PEKTUBHOCTU XMMUYECKMX CUHTE30B.

Jlumepamypa

1. BakynuH W.B., Taaunnos P.®., MwmypaTtos I.H0. O6 oLeHKe CIOMKHOCTM XMMUYECKMX NpeBpaLLeHnii //
BecTHuk bawwknpckoro yHusepcuteTa. 2013. T. 18. Ne3. C. 679-681.

2. Pacynos A.3., BakynuH WU.B., Taannos P.®., NwmypaTtos I.HO. KanbKynaTop CAOMKHOCTU XMUMMUYECKUX
peakuuit / CBMAETENBLCTBO O roc. PerncTpaumm nporpamm ans 3BM Ne 2014618352 ot 15.08.2014.
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YTO TAKOE XOPOLLEE OGPA3OBAHUE?

Kapuosa J1.A.

CaHkm-lemepbypeackuli 2ocyoapcmeeHHsbil yHusepcumem, MHcmumym xumuu, 198504,
CaHkm-lemepbypz, YHusepcumemckul npocnekm, 26, e-mail: kartsova@gmail.com

C MCYe3HOBEHMEM YCTHbIX 3K3aMEHOB, UcYe3aeT B npoLecce 0byyeHUs 3a HEMMEeHUEM
BpemeHu (Haao rotoBuTbea K EM!) n Bpoae 6bl 3a HeHaZ06HOCTBLIO aKTUBHbIN Auanor (yye-
HUK — yyumersb; yYeHUK — y4YyeHUK). KynbT eaMHo06pasusa CoepKMBAET pa3BUTUE OfapeH-
HbIX, @, 3Ha4YUT, 1 BO3SMOXHOCTb peannsaunum TBOpHECKOVI AdKTUBHOCTU Yy4alumnxca, UH1UUu-
MpoBaHMe MHTepeca K byayuien npodeccun. A Beab y4ebHbIN NpPoLLECC — 3TO He MPOCTo
nepegada MHbopmaumm oT ydebHMKa K yYeHUKy, a, No bonblomy cyeTy (no fambyprcko-
my!), B3aMmoaeincTeme NMYHOCTEN, rae BCe YYaCTHUKM yyaTcs.

HeobxogMma B3aMMOCBA3aHHOCTb M /IorMyeckas 060CHOBAHHOCTb Pas/IMyHbIX 06paso-
BaTe/IbHbIX GOPM M OCHOBHbIX NMPUHLMMNOB: BbiBNIEHWE OOLLETO Y NMOBTOPAIOLLErOCA B AB-
NIEHMAX KaK CTyNeHb Ha NyTM K NMO3HaHMIO 3aKOHOMEPHOCTEN M 3aKOHOB; CUCTEMATU3ALMA
BHOBb OOHApY)KeHHbIX GpaKTOB M onpeaeneHne Ux Mecta B MEPAPXMYECKON CUCTEME YiKe
MMEIOLLIMXCA 3HaHWIA; afeKBAaTHOCTb MOMy4YaeMblX 3HAHUI COBPEMEHHOM cucTeme n3y4yae-
MOV HayKW; OCTOPOXKHOE paspyLieHue cTepeoTnnoB. M Takum TpeboBaHMAM [LO/MKHA OT-
BeyaTb Nt06anA WKONa, a He ToNbKo NpodunbHan!

CTpemieHne «HACbITUTb» YYALLMXCA KaK MOXKHO 60NbLIMM KOAM4ecTBoM MHOpMaLmu,
He ycrneBasi PaHXMpPOBaTb U OCMbIC/IUTL €e - TYNMMKOBas BETKAa. [LOCTYMHOCTb WU3/I0MKEHUsA
TpebyeT He TonbKo bonblon paboTbl Hag GOpPMOM, HO U YryBNeHHOro 3HAHUA npeame-
Ta. «...[1n9 0bvACHeHUA npedmMema e20 npuxooumcsa c8o0UMb K COMbIM MPOCMbIM, HO U
CaMbIM cywecmseHHbIM acrnekmam...Mel 8bIHy#OeHbl MepeocMbICAU8aMb 8ce OCHOBHbIE
nonoxeHus...» (faHc Cenbe).

MuKkacco ogHaxabl cnpocuau: «BaxkHee YTO nnm KAK?» OH otBeTun: «KTO». Kntouesoi
¢durypom B 0b6pasoBaTe/lbHOM MpoLLecce No-NpexXHeMY OCTAaeTCs Y4MTesb, HAYYHbIN PYKOBO-
AVTeNb. BKOUeHMe LWKOMbHUKOB B UCCNEA0BATENbCKYIO PaboTy NO3BONAET HAaNPAMYIO No-
3HaKOMUTbCA € Npodeccrenn xumnka-nccnegosatena. Cam no cebe npuobpeTeHHbIN HaBbIK
He BbI3bIBAET HUKAKON TEHAEHUMW K MPOLOIKEHUIO AeATeslbHOCTM. CMbIC/I0Bas Harpyska
C/I0BOCOYETAHUA «CUMYaUUs ycriexa» - YCAOBUA UHAMBUAYANbHOTO pa3BuTUA. B npouecce
BbIMOJIHEHUS UCCNELOBATENbCKOW PaboTbl MOXKHO peann3oBaTh TO, YTO He BCerga ocylle-
CTBMMO Ha 06bIMHOM YpOKe: popmMMpOoBaHME 3HAYMMbIX MOTUBOB 0Oy4YeHUs. TanaHT rMbHeT
6e3 BOCTPeboBaHHOCTM: MY HYKHbl MOKNOHHUKKN! [JNA MHOTMX BbIMYCKHUKOB YHUBEPCUTET-
CKOM LWKOJIbl TAKOM NMoAXo/4 OKasasicsa pellatolmm B Bbibope byayuiein npodeccun: nepsasn
Hay4YHaa aMckyccus, obcykaeHne cobCTBEHHbIX SKCMEPUMEHTaIbHbIX AAaHHbIX HA PaBHbIX C
Hay4YHbIM pyKoBOAUTENNIEM, BO3SMOXHOCTb BbICTYNUTb B ayauTopnn e AMHOMbILWLWNEHHUKOB U
6bITb YCAbILAHHbBIM.



YcmHble doknadsi 43

OBbEKT U MPEAMET METANNYPTUMN:
UCTOPUKO-®UNOCOPCKUIA OB30P

Kntownunkos A.M.,* TokmaHuHa C.B.°

“UiHcmumym memannypauu YpO PAH,
620016, EkamepuHbypz, AMyHOceHa, 101, e-mail: amk8@mail.ru
SMHcmumym ¢unocoguu u npasa YpO PAH,
620990, EkamepuHbype, C. Kosanesckol, 16, e-mail: tsv77@mail.ru

Ha npumepe vccnenoBaHUA 3BOMOLUMK COAEPKAHNA NMOHATUNA «OBBEKT» U «NPesmeT»
MEeTa/ITyprum paccCMoTPeHbl MUPOBO33peHYeCKas, MeTOA0N0rMYecKasn, MHCTPYMeHTabHas
byHKLUMM Prnocodpckmx KaTeropumii B No3HaBaTelbHOM npoLiecce.

B HaTypdumnocodckmii nepmnos 06bekTom GpUaocopcKoro M Hay4HOro NccaeoBaHMA Bbl-
CTyMnaeT npupoaa BO BCEM MHOroobpasuu U LeJ0CTHOCTU, B aHTUYHbINA Nepuog, TpakTye-
MasA KaK pasymHbIi U }Kneol Kocmoc, B cpeaHEBEKOBbE - KaK COTBOPEHHbIN Borom mup,
B 3Moxy Bo3poxkaeHus - Kak «npupoaa BooblLLe, BHE TEKCTOB U CIOBECHBIX OTKPOBEHUIN» .
MpeameTom meTannyprum B aHTUYHYIO 3MOXY BbICTYNAKOT TeOpeTUYECKMe 3aKOHOMEPHOCTHU
npeBpaLLeHnin BelecTs, GUKCUPYEMBbIE C LLe/Ibio MO3HAHUA YNPaBAAOLWEro Npupoaoin yHU-
BEPCa/IbHOTO 3aKOHA, B CPefHEBEKOBbE - CBOWCTBA METAN/IOB, PYA, U UX B3aUMOAENCTBUS,
pacKpbiBatoLue 6OXKECTBEHHYHO CYLLHOCTb MM1PA, B 3MOXYy BO3poXKaeHUs - 0cO6EHHOCTU Me-
TANNOB U NYTU UX NONYYEHUA, MOCTUKEHME KMPUPOAbI BELLEN COMMTACHO €€ COHBCTBEHHbIM
Hayanam»',

O6beKT meTannyprum HoBoro BpemMeHu - fecakpain3oBaHHaA NpUMpoaa, HU3BeaEHHas
[10 MONOXKEeHMA NOCTaBLMKa MaTepuabHbiX 6aar. MpegmeTom ncciefoBaHMA BbICTYNaOT
CBOWCTBa MeTanNoB, GU3NKO-XMMUYECKMEe NpoLecchbl, obecrneynsatoLme noayyeHme marte-
pYanoB C 3aaHHbIMU XapaKTePUCTUKAMMU.

B pamKax HEKNacCMYECKOW M MOCTHEKNACCUYECKON HayKM MPOMUCXOAMT BO3BPAT (Ha Ka-
YeCTBEHHO HOBOM YPOBHE) K MOHMMAHMIO MPUPOAbI Kak eAnHOro rapmoHmMyHoro Kocmoca
B COYETAHWUM C €€ PAacCMOTPEHUEM KaK UCTOYHUKA MaTepuanbHbix 6nar. CTaHOBUTCS o4ve-
BMAHOW TeCHasA B3aMMOCBA3b CybbeKTa M 06beKTa No3HaHMA. MpeaAMeToM UcciefoBaHUA
MEeTa/ITlyprm OCTatoTCA COCTaB U CBOWCTBA CbipbA, GUIUKO-XMMUYECKME OCHOBbLI MEeTannyp-
rmyecKunx npoueccos.

Jlumepamypa
1. AxyTuH A.B. MoHATME «Mpupoaa» B aHTUYHOCTM M B HoBoe Bpems («drocucy» n «HaTypa»). — M.:
Hayka, 1988. 208 c
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OCOBEHHOCTU XMMUYECKOIO O6PA3OBAHUA
B XUMUKO-TEXHO/NOT'MHECKOM BY3E

Koiidpman O.U.

MeaHoscKuli eocydapcmeeHHbIl XUMUKO-mexHos102uYecKull yHusepcumem,
153000, MeaHoso, LLlepememesckuli npocnekm, 7, e-mail: oik@isuct.ru

OcHOBHOV 3a,a4el XMMUKO-TEXHOIOTUYECKMX BY30B B NMOATOTOBKE KagpoB A4J/1A XMMUYe-
CKOWM U CMEXKHBIX OTpac/iell NPOMbILWIEHHOCTH siBAseTcs GopMUMpoBaHMe cneluanncta, ob-
JIAfAtoLWero WMpoKon apyanumnen, dyHAaMeHTaIbHbIMU 3HAHMAMM B 061aCTU eCTeCTBEH-
HbIX, B MEPBYI0 oYepeab XMMUYECKUX HAYK, INyOOKoW npodeccMoHabHOM NOAFOTOBKOM U
crnocobHoro NPUMEHATb CBOU 3HAHNA U YMEHUA Ha NpPaKTUKe. ¢’yH,£I,aMeHTOM XUMUKO-TEX-
HOJI0rMYeCcKoro 0bpasoBaHuUsA ABNAETCA B NMepBY0 oYepeb NOArOTOBKA BbIMYCKHUKOB B 06-
JIACTU XMMUYECKUX HAyK, 63 KOTopoW HEBO3MOXKHO 3ddeKTUBHOE 0CBOeHMe npodeccuno-
Ha/IbHbIX AUCLUTIMH U TBOPYECKas NpodeccuoHanbHasa AeATeIbHOCTb BbIMYCKHUKA.

B pamkax coBpeMeHHOI YpPOBHEBOI CMCTEMbI MOATOTOBKM NepBbiM 06pa3oBaTe/ibHbIM
ypoBHeM siBnsieTcs 6akanaBpumart, B y4ebHbIX MaaHax KOTOPOro MpesyCMOTPEHO U3yYeHue
6a30BbIX XMMUYECKUX ANCLUMIUH. KpOMe TOro B BApMATMBHYHO YacTb y4eHOHOro naaHa BK/O-
4aloTCcA AONONHUTEeNbHble AUCUUNANHDLI, y4YUTbiBalowmne npo¢mnm3au,mo BbIMYCKHUKOB.
[JaHHbI 06bem NoAroToBKM 6/1M30K K 06bEMY XMMUYECKUX ANCUMINIMH B CNeLMannTeTe c
NATUNETHUM CPOKOM OBYYEHUA, HO YeTbIPEXNIETHUIN CPOK 0BydYeHMA NpUBEN K NOABAEHUIO
psafa npobaem, TakKMX KaKk CABWUTM CAOMKHbIX A8 YCBOEHUS AUCUMNAMH HA MAaALmne Kypcbl,
HEeobHX0AMMOCTb NaPaNENIbHOTO U3YYEeHUS AUCLUNINH, PaHee U3y4yaembix Nocaef0BaTe b-
HO U T.A. YacTUYHO 3TM NpobaeMbl MOTYT 6biTb pPeLleHbl MyTeM aKTUBHOTO UCMO/1b30BaHUA B
y4yebHOM npouecce coBpeMeHHbIX MHHOBALMOHHbIX NeAarormyeckux TeEXHONOTUNA.

B marucTtpatype — BTOpOM ypOBHe 06pa30BaHUsA HAabOP XMMUYECKUX AUCLUMINH CBA3AH
C Hanpas/ieHVem ¥ NPoduUIEM NOATOTOBKM, @ TaK ¥Ke C BUAOM AeATEeNbHOCTH, A1 KOTOPOTo
FOTOBUTCA BbIMNYCKHUK. BaXHbIM acnekToM XUMUYECKOoM NOArOTOBKU BbINYCKHUKOB Maru-
CTpaTypbl ABAAETCA y4acTMe MOCNeAHMX B HAy4YHO-UCCea0BaTeNbCKOM paboTe, YTO coBep-
LIEHHO HeobxoANMO AN GOPMUPOBAHMA TBOPYECKOTO CNeLUanmcTa.

B 3ak/itoyeHne HeobXoAMMO OTMETUTb, YTO OCHOBHOW OCOBEHHOCTbID XMMWYECKOTO
06pa30BaHUA BbIMYCKHUKOB XMMMKO-TEXHOIOTMYECKOTO BY3a AIBJSIETCA €ro HaleNeHHOCTb
HA KOHEYHbIN Pe3ynbTaT, @ KOHEYHbIN Pe3yabTaT 3TO BbICOKOKBAIMDULMPOBAHHbIN creuu-
anncT, cnocobHbii 3¢ dGeKTUBHO pelaTb Npobaembl, BO3HUKAtOWMeE B ero NnpodeccnoHanb-
HOW AeATeNIbHOCTHU.
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®OPMUPOBAHUE KPUTUYECKOIO MbILLTEHUA YHALLLUXCA B
MPOLECCE OBYYEHUA XUMUU

Kokubacosa I.T., Cepukosa K.K., Abuwesa M.M.

KapaeaHouHckul 2ocydapcmeeHHbill yHugsepcumem um. E.A. bBykemosa, 100028,
KapaeaHoa, YHusepcumemckas, 28, e-mail:kokibasova@mail.ru

Co3faHve yCcnoBUM U NMPUMEHEHUE PA3/INYHBIX CPEACTB OByYyeHMs, KOTOopble MOryT
chopMmpoBaTb KPUTUYECKOE MbILLIEHME YYALLMXCA, ABAAIOTCA OOHUMM U3 OCHOBHbIX 3a-
[ay yCnewHoro ocyLwecTBNeHNA MoepHU3aunmn obpasoBaHmA, NOITOMY Cenyac MHOFMMMU
negaroramu 1 NcyMxoioramu NPOBOAMUTCA TEOPETUKO-IMMUPUYECKUI MOUCK AN CO34aHUA
3TUX YCNOBUN.

MenarorMyecknini sKCNEPUMEHT € Leblo GOPMUPOBAHUA KPUTUYHOCTM YMa LIKO/IbHU-
KOB, B KOTOPOM MPUHUMaAM yyacTue ydyeHuKn 10-ro knacca, bbin npoBeaeH B TeyeHue 3-x
mecsues. Nefarornyeckunii IKCNEPUMEHT COCTOA U3 TPEX 3TANOB: KOHCTaTUpytoLLero, ¢pop-
MWPYIOLLEro U KOHTPOAbHOTO. 3a Bpemsa NpoBeAeHUA aKcnepumeHTa bblin paspaboTtaHbl
pas/nyHble 3a4aHUA AR KAXKA0r0 3Tana, KoTopble CAYKUAU AUArHOCTUYECKUM U GopMUpY-
IOLLUM MHCTPYMeHTapuem®. Mpu npoBegeHUN IKCNepUMEHTa BbInM  UCCNefoBaHbl: yyYeb-
Has MOTMBALMA LWKOJIbHUKOB, CMOCOBHOCTb Y4EHUKOB K OLLEHOYHbIM CYXKAEHUAM U YPOBEHb
Pa3BUTUA TUMOB MbILUNIEHUA, ABNAIOLLMXCA HAYaNOM A8 PAa3BUTUA KPUTUYECKOTO MblLLie-
HUA.

Pe3ynbTaTbl KOHCTATMPYHOLLLETO 3Tana SKCNepMMeHTa NoKasam HeoCTaTOYHOCTb Pa3BU-
TUA KPUTUYECKOTO MbILLINIEHUS AEeCATUKIACCHUKOB.

Bbln BbisiBIEHbI YC10BUA GOPMUPOBAHMSA KPUTUHECKOTO MbILLIJIEHUSA, K KOTOPbIM MOMK-
HO OTHECTM BK/IlOYEHWe B y4ebHble MPOorpaMmbl 3aZ,aHUSA U YNpaxKHeHUA?, Takne Kak « CUHK-
BeMH», «Mo3roBas aTtaka», «BepHble 1 HeBepHble yTBepxaeHua», « MHCEPT» n 1.4,

Pe3ynbTaTbl SKCNEPUMEHTA MOKa3aau yNy4yLleHus B cTeneHn cdopmMUpoBaHHOCTU KPUTH-
YeCKOro MbILAEHMA 1 3TO 33 HenpoaoaKuTenbHoe Bpems. MNpu 6onee npogonKUTENbHOM
BO3ZENCTBUM M CUCTEMHOM UCMOMb30BAHMUMN PA3/IMYHBIX CTPATEIMIA, @ TaK¥Ke NPU COBMECT-
HoM paboTe, yuntenei 4aHHOIo Knacca, MOXKHO A06UTbCA Hoslee BbICOKOTO YPOBHSA Pa3Bu-
TUA KPUTUYHOCTU YMa.

Jlumepamypa

1. MywrTasuHckasa W.B. TexHonorma passuTnA KPUTUYECKOTO MbILLJIEHUA HA YPOKe U B CUCTEME NOJA-
roToBKM yumtens: Yyeb.metoa.nocobue: KAPO;CaHKT-lNeTepbypr; 2009.-144c.

2. 3aup-bek C.N., MywTaBunHcKasa WU.B. Pa3BuTre KpUTUYECKOrO MbllaeHnsa Ha ypoke. — M.: Mpocse-
weHwue, 2011.-223c.
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OB ONMbITE YYACTUA KAPELPblI AHANIUTUYECKON XMMUMU
HOBOCUBUPCKOIO rOCYHUBEPCUTETA B MOArOTOBKE MATMCTPOB
Mo NPOrPAMME 3PA3MYC MYHAYC "KOHTPO/1b KAYECTBA B
AHANTUTUYECKMX NABOPATOPUAX"

KokoekuH B.B*%,, KopeHes C.B.*5

“HayuoHasneHeIl uccnedosamesnsbckuli HosocubupcKuli eocyodapcmeeHHsbIl yHusepcumem,
630090, Hosocubupck, yn. Mupozosa 2 e-mail: basil@niic.nsc.ru
SMHcmumym HeopeaHuyeckol xumuu um. A.B. Hukonaesa CO PAH, 630090,

2. Hosocubupck, np-m akad. /laspeHmeoesa 3

HoBOCMBUPCKMIA TOCYHUBEPCUTET ABAAETCA YYAaCTHUKOM MEXKAYHAPOAHOro NpoekTa no
noAroToBKE MarMcTpoB B pamMKax nporpammbl dpasmyc MyHAyC KOHcopuuyma esponemn-
CKUX YHUBepcuTeToB: bapcenoHbl n Kaguca 8 MicnaHun, Anbrapse B lNopTtyranunu, bepreHa 8
HopBserunun un TexHonornyeckoro yHusepcuteTta [gaHbcKa B MNonblwe. YaeHamn KOHcopuuyma
TaKKe aBnAoTca yHusepcutetbl CaH-MNayny B bpasuammn, UeHTpanbHo-HOXHbIN B KuTtae. Ma-
rmcTepckas nporpamma npegHasHayeHa Ans MeHeaKepoB M HayyHbIX PaboTHMKOB, KOTO-
pble NPUMEHAOT CUCTEMbI KOHTPONA Ka4yeCTBa B pa60Te dKKPeANTOBAHHbIX aHAaTUTUYECKUX
nabopatopuii.

MpenogaBaHWe KypcoB BEAETCA Ha aHIIMINCKOM A3blKe. Y4ebHbIM NIaHOM npenycmo-
TPEHO B TeYEeHMe NepBOro roga U3y4eHne KypcoB U NPAKTUKYMOB YMciom A0 70 HaMmeHoBa-
HWI, KOTOpble pa3zenieHbl Ha 3 rpPyNnbl: ynpasaeHne Kayectsom (23), aHanus gaHHbix (13),
MeToAbl aHanunsa (34). U3 obuiero cnucka cTyaeHTbl 06s3aHbl Npocaywatb 30 OCHOBHbIX U
15 Ha BbIboOp B 6Ha30BOM yHMBeEpPCUTETE, YTOObI HAbpPaTb CyMMapHO He MeHee 60 3a4eTHbIX
eanHuL,. BTopoli rog nocBALWEH BbINONHEHMIO UCCIea0BaTeIbCKOro nNpoekTa (60 3a4eTHbIX
eanHuL). Yactb paboThbl (40 15 KpegmToB) MOXKHO BbIMOAHWUTL MO NPOrpamme MobuIbHOCTU
B O4HOM M3 HEEBPOMENCKUX YHUBEPCUTETOB.

HoBocnbUpPCKMiirocyHnBepCcmUTET By4ebHOM NaaHe npeacTaBieH Kypcom “Environmental
samples monitoring” v yTBep>KAEHHOW TeMOW AUNJIOMHOM paboTbl. 3a nNpoweawune rogbl
ABO€ HalWX CTyAEeHTOB y4acTBOBaIN B NMPOrpaMmme, nNponga cooTBeTcTayowmii otbop. HIY
NPUHMMaN KoopAnHaTopa AelcTBytoLero npoekTta npod. Murens 3ctebaHa, KOTOpPbIN NPO-
yen Kypc «Selected issues in electroanalytical chemistry». XoTa onbIT yyactua HI'Y B npoekTte
00 cux nop 6bl1 OTHOCUTENIbHO HEDOIbLLMM, OAHAKO OH MOJIE3EH, TAK KaK MO3BOAET 3HA-
KOMWUTbCA C OMbITOM 3apybeXKHbIX YHUBEPCUTETOB MO NOAIOTOBKE CTYAEHTOB-aHA/NIMTUKOB
B KayecTBe MPAMOro y4acTHWKa BCEX NMPOBOAMMbIX KOHCOPLUMYMOM Meponpuatuii. Kpome
TOro, YCTaHaB/AMBAOTCA KOHTAKTbI C NPeACTaBUTENAMM OTAENbHbIX YHUBEPCUTETOB A/1A Bbl-
NO/IHEHMA COBMECTHbIX MCCNeA0BaTENbCKMX PAbOT, B TOM YnC/Ie U C y4aCTUEM CTYAEHTOB.
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AUCTAHUMOHHBIE KYPCbl NOBbIWWEHUA KBAIMGUKALIUN
XUMMYECKOIO ®AKY/IbTETA MI'Y

MuHsiinos B.B., Nasiok E.A., JlyHuH B.B.

MockoscKuli 2ocydapcmseHHsil yHugepcumem umeHu M.B. /lomoHocosa,
119991, Mocksa, /leHuHcKue eopsl, 1-3, e-mail: minaylov@excite.chem.msu.ru

MoBbiWeHWe KBaMbUKaLUM CEroaHA CTAHOBUTCA BCe bosiee aKkTyalbHbIM TpeboBaHMEM
YKM3HU, BaXKHbIM U 15 npodeccnoHanos, u gas ux paborogartenei. PopmmposaHue npo-
dbeccroHanbHbIX CTaHAAPTOB, 3aMNaHMPOBaHHOE Ha banKalWwnin roa, caenaet ato Tpebo-
BaHue b6onee ecTKMM. C SKOHOMUYECKOW TOUYKM 3peHunsa Lenecoobpa3HocTb 06yyeHna Ha
Kypcax noBblleHUA KBanPUKaLuum B 0O4YHO-3a04HOW UM 3a04HOM Gopme Ha OCHOBE AMC-
TaHUMOHHbIX 06Pa30BaTe/IbHbIX TEXHOIOTUIA YKE He BbI3bIBAET COMHEHWA.

Ha xumunyeckom cakynbtete MIY, MMeOLLEM 3HAUYUTENbHbIA KagpoBblid Npenoaasa-
TeNbCKUM noTeHUMan M onbiT BHegpeHNUA ANCTAaHUMOHHbIX o6pasoBaTeanb|x TEXHONOTUM
B NPenoaaBaHnmn XMMnieckux gucumnamy?, 8 2014 rogy 6bi1m 3anyLieHbl AUCTaHUMOHHbIE
KypcCbl NOBbIWEHUA KBanndUKaLMM npodeccopcKo-npenosaBaTesibCkoro coctaBa Accoum-
aummn Knaccuyeckux YHusepcutetoB Poccun. Mporpamma obyyeHWs momy/nbHas M 3axsa-
TbIBAET NPAKTUYECKMU BCe OTPACAY XMMUKZ, TIpOrpamma Bbi3Basa MHTEPEC, MO Hell NPOoLLIM
obyyeHue npenoasBaTeNM POCCUNCKUX YHUBEPCUTETOB, YacTHbIE IMLA.

B faHHOM paboTe npencTaBAeH OMNbIT NPOBeAeHUA 0byyeHMs Mo NPOrpamMmmam AUCTaH-
LMOHHOTO o6yqum1, O6CV)~K,£I,3POTCH TexHo/Norn4eckne, metoamnveckme n rncmxonornvyeckme
I'Ip0611€MbI TaKoro o6yqum1 U mMmeTodbl UX peleHunA. YKa3blBaeTca Ha nepcneKTUBHOCTb
Pa3BUTUA JaHHOIO HanpaBAeHUNA U Ha OXXKNAaeMY0 KOHKYPEeHLUMUIO.

Jlumepamypa

1. MuHsannos B.B., Mokposckuii 6.U., JlyHuH B.B. KT B npenogasaHuun xumun 8 MIY. OT aneKTpoOH-
HoM Bubnotekn "chemnet" fo anctaHuMoHHOro obyyenus// XIX MeHaeneesckuii cbess no obuueit
M NpUKNagHon xsummmn, Bonrorpag, 25-30 ceHTabpa 2011 r. Teamcbl 4OKNAA0B B YeTbipex Tomax. — T.4.
— WYH BonrlTY Bonrorpag, 2011. — C.526-526.

2. Kypcbl noBblweHUA KBanudukauum npodeccopcko-npenogaBaTesibCKoro coctasa Accoumaunm
Knaccuueckux Yuusepcutetos Poccum.// [Caitt xumumueckoro dakynsteta MIY]// URL: http://www.
chem.msu.su/rus/program/fpk/ (nata obpaweHus: 20.02.2016)
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BEUBIMOMETPUYECKUE NMOKA3ATE/IM XUMUYECKOM HAYKU B POCCUU

Muxaiinos O.B., Apuctos U.B., AnekcaHgpos A.A.

KazaHcKkul HayuoHanbHsIU uccrnedosamenscKull mexHomo2u4eckuli yHusepcumem,
420015, KazaHb, Kapna Mapkca, 68, e-mail: ovm@kstu.ru

Kak 1M3BecTHO, 04HMM M3 MOKasaTenen OLEHKM KayecTBa HayYHON AeATeNbHOCTU KOH-
KPETHOro MccaenoBaTena U ero HayyHoM akTMBHOCTM B HAcToALLEe BPeMA CYMTaeTcA BOC-
TpeboBaHHOCTb ero Ny6AnKaumnin Hay4yHbIM COOBLWLECTBOM, KOTOPAA B TOM UM MHOWM CTENEeHU
KOppenupyeT C UX LUTUPYEMOCTbIO; NMPWU 3TOM BO BHUMaHWE NPUHUMAETCA KaK LuTupye-
MOCTb NybAnKaLmii uccnefoBaTena, Tak U TeX HayUYHbIX U34aHWUI, Ha CTPAHMULLAX B KOTOPbIX
3TW camble Ny6MKaLMKM pa3melLeHbl. B HacTosLLee Bpems B IMTepaType ONMUCaHO YiKe CBbl-
e TPUALATH Pas3IMYHbIX NapaMeTpoB (T.H. BUBAMOMETPUYECKUX NOKa3aTeNnem)?, Kotopble
TEM MU UHBIM 06Pa30M XapaKTepPU3YHOT KaK NepByLo, Tak U BTOPYHO U3 STUX ABYX Pa3HOBUA-
HOCTel UUTMpYyemMocTH; B npowiom xe 2015 r. UICMONHWAOCH yKe AecATb JIeT C MOMEHTa
NOAB/EHMUA HA CBET T.H. «KXMPLLUA», KOTOPbIN HbIHE ABNAETCA e4,Ba N He K/0YeBOM XapaKTe-
PUCTUKOMN HAYYHOW AEATENbHOCTU POCCUMCKUX YYEHDIX.

B HacToALeM 0630pHOM AOKNaAe NpeacTaB/eHbl CBeAeHUA NO LUTUPYEMOCTU U3BECTHbBIX
POCCUMCKMX XMMMKOB, B3sTble U3 oTeuecTBeHHOoM (PUHL]) n mexayHapoaHbix (WoS v Scopus)
6a3 AaHHbIX LUTUPYEMOCTU (YMCO CTaTe KOHKPETHOTO YY4EHOTO B COOTBETCTBYIOLLEN base
[aHHbIX, KOJIMYECTBO CCbIOK Ha HUX U MHAEKC XupLua). [oKasaHa TakKe AMHAMUKA U3MeHe-
HWUA MHAEKCOB LUTUPOBAHUSA PALA POCCUICKUX 1 3apyBeXKHbIX KYPHaANoB (T.H. UMNaKT-daK-
Topos) nsgatenscte MAWK «Hayka», Elsevier, Wiley n Taylor & Francis u ap., ny6avKyrowmx
pe3yabTaTbl UCCEA0BaHUI B 06/1aCTU XMMUMM U HayK O maTepuanax, B nepmog 2005-2015 rr.
OTmeYeHo, YTO MMNaKT-GaKTOPbl MHOMMX 3apybeXKHbIX KYPHANO0B, KaK U Npexae, ocTaloTcA
3HAYMTENbHO BbIlle TAaKOBbIX A1 aHA/IOTMYHbIX POCCUICKUX, MPUYEM yCPeaHEHHble 3Have-
HUA | KYPHaIOB YKa3aHHbIX 3apyBeskHbIX U3A4aTebCTB B NOC/IEAHWE TOAbl UMEIT NYCTb U
He OYeHb BbIPAaXKEHHYI0, HO BCE e OnpeAeneHHyIo TeHAEHLMIO K POCTY, TOrAa Kak ycpes-
HeHHbIN | xxypHanos MAUK «Hayka» co BpemeHeM NPakTUYEeCKM He W3MEHAETCA, U JaHO
ob6bAcHeHNe sToMy beHoMeHy. MpeaNioKeHbl TaKKe Mepbl, HaNpaBAeHHbIe Ha NpeoaoneHne
3TOro Heb1aronNPUATHOIO AN POCCUIACKOM XMMMUYECKON HayKu dakTopa.

Jlumepamypa
1. Mikhailov O.V. Herald of Russian Academy of Sciences, 2012, 82, 403.
2. Wrosb6a C.A., WTos6ba E.B. YnpasneHue bonswumu Cucmemamu, 2013, 44, 262.

PaboTa BbinosHeHa npu dpuHaHcoBol noaaepxke POOU, npoekTt 14-06-00044.
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CTPYKTYPA LWWKOJ/IbHOIO YYEBHUKA

Mocksa B.B., Ky3Heuosa J1.M.

Pocculickuli xumuKko-mexHoso2u4yeckuli yHusepcumem umeHu .M. MeHdeneesa,
125047, Mocksa, Muycckas nn., 9, e-mail: vikmos-36@yandex.ru

KauecTBo y4ebHMKa B 0By4yeHUM ONpeaensercs KOHEeYHbIM pe3y/bTaTOM: YCBOEHMEM
LWKONbHMKOM 3HaHUI, coaepKalumxca B yyebHuKe. CHGOpMMPOBAHHOCTb 3HAHWUI Y LLKO/b-
HWKOB 0BbIYHO OLLEeHUBAETCA BOCMpou3BeaeHNeM GpaKToB, Npasus, 3akoHoB. OHAKO YCBO-
€HHble 3HaHWA NPoABAAIOTCA B CHOPMUPOBAHHOCTM YMEHUI ONEepmUpoBaTh NOAYYEHHbIMM
3HaHNAMU, T.e.NPUMEHATb UX. MMmeHHO 37O onpegenaeT ypoBeHb mbileHNUA WKOMbHUKa,
4YTO ABNAETCA HaMbOoblUE LLeHHOCTbIO LWKONbHOrO 0bpasosaHua. CneaoBaTtenbHoO, coaep-
»KaHue yyebHoOro npeamera, BONMOTMBLUEroca B y4ebHMKe, LOMKHO BbiTb HanpaBAeHO He
NpPOCTO Ha Nepegayy CyMMbl 3HaHWM, HO U Ha Pa3BUTHE y4yallerocs.

CopeprKaHue yyebHMKa MMeeT TPU UCTOYHMKA: COOTBETCTBEHHAA HayKa, TEOPUs NO3Ha-
HUA, KaK YacTb dunocodum, ncuxonornsa. TonbKo Takoe yyebHoe cogeprkaHue moxeT obe-
cneynTb ycnosua 414 GOpMMPOBaHUMA YMCTBEHHbIX AEUCTBUI B MO3ry pebEéHKa.

B 06y4eHMM 3HaHMA He MOTYT BbITb NepeHeceHbl U3 roN0Bbl B FOJI0BY MEXaHUYECKU Mo
NPUHLUMMY «MPOYUTaAN, YCbILLan — YyCBOUA. [CUXONOMM AOKA3aAM, YTO YUYEHWMK YCTELLHO yc-
BaMBaeT 3HaHUA B COBCTBEHHOW AeATeNlbHOCTU. OpraHM30BaTb Ha YPOKE COOTBETCTBYIOLLYIO
AeATeNbHOCTb YYaLLMXCA MOXKHO, €C/IN B yYebHMKe yuebHbI MaTepuan U3N0KeH B onpeae-
NEHHOW CTPYKType.

CopeprraHue yyebHOro npeameTa, 3aK104YEHHOE B y4eOHMKE, MOXKET ObITb ABYX POAOB:
cmamuyeckum uau OuHamu4dyeckum. CTaTUYeCcKni1 cnocob M3noXKeHUsa yuebHoro matepurana
B y4ebHMKe npeacTaB/eH roToBbIM 3HaHMEM. B TaKOI CTPYKType He OTpaKeHa /IoTUKa, T.e.
pasBuTMe yyebHoro matepuana. AMHaMmmnyeckuii cnocob ABAsSeTca U3N0XKEHMEM 3HAHMA B
pa3BUTUM, C NMOCTENEHHbIM HapalLMBaHMEM 3HAHWA, C ONMOPOI Ha Y»Ke YCBOEHHOE 3HaHKe.

JMHamMmmyecKas CTPYKTypa OCHOBbIBAETCA Ha NPUHLMNE NCTOPMU3MA. MCcTopMYecKmii npo-
LLecc pas3BUTUA HayKM MOKa3biBaeT, KaKMM CMOCOBOM Yesl0BeYECKOe CO3HaHMe WO K Co-
BPEMEHHOMY 3HaHMIO. 3TO MyTb OT NOBEPXHOCTU ABAEHUM, AAHHbIX B OLLYLLEHUAX, K NOCTe-
neHHon rnybuHe, HeAOCTYNHON HENOCPeACTBEHHbIM YyBCTBAM. JIOTUKA, BblY/IEHEHHAA U3
NCTOPMYECKOro NpoLecca, ABNSETCA OCHOBOW ANA CTPYKTYpMpOoBaHMA yuebHoro matepumana.
Ha 3Tom NyTu TaKKe HaxoAuM Ty AeATeNbHOCTb, KOTopas B CKOPPEKTUPOBAHHOM BUAE MO-
YKET BbITb MOBTOPEHA Ha YPOKaXx.

K coxaneHuto, Hanbosee pacnpoCTPaHEHHbIM y4eOHUK NOCTPOEH CTAaTUYECKMM CMNOCO-
60Mm, B «NepeBEPHYTON» /IOFMKe: OT abCTpaKLuMi K peasibHOMY BELLECTBY, JAaHHOMY B OLLy-
weHnAax. B pe3ynbraTte 60/1bLUIMHCTBO BbINMYCKHUKOB WKOA, NOCTYNUBLUKUX B BY3bl HE UMEIOT
[ocTaToyHoM 6a3bl ansa obyyeHus.
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PO/1b NPO®U/IbHOIO XMMUYECKOIO O6PA3OBAHUA B LUKOJE.
XUMUKO-®U3IUYECKUIA NPODU/Ib.

MocksuH C.A.
TumHazua Ne 9, 620014, EkamepuHbype, npocnekm JleHuHa, 33, e-mail: sambunoll@mail.ru

Pedopmbl cnuctembl 06pa3oBaHMA NOCAEAHUX AECATUNETUIANPUBENN K BecnpeLeneHT-
HOMY CHUXEHUID YPOBHA eCTeCTBEHHOHAaY4YHbIX 3HaHUM1 LIJKO]1I:HVIKOB.1 «OCTpOBKaMVI Xn-
MWYECKMX 3HAHWUA» ABNAIOTCA NPOdUAbHbIE KAacChl € YIYBAEHHBIM U3yYEeHMEM XUMUM.
TONbKO B TaKMX K/accax eCTb BO3MOMXKHOCTb MO3HAaKOMUTb YYEHUKOB C UCTOPUEN HAYKM,
rny6oKo U3yUunTb TEOPETUYECKME BONPOChI, NOPeLlaTh MHTEPECHbIe 3a43a4uM, NPOBECTU NOJ-
HOLEHHbIM XUMUYECKMIA SKCMEPUMEHT, OPraHM30BaTb IMYHOCTHO 3HAYMMYIO AEATENbHOCTb
LUKONIbHUNKOB.

YrnybneHHoe w3yyeHue OTAe/NbHbIX NPeaMeToB, B TOM YMC/Ie XMMUU, B HALLEN LUKO-
e Hayanocb B 1964 rogy. MocteneHHO NPUBIEKATENBbHOCTb XMMUYECKOTO Npodmsa Hayana
CHUXKATbCA, NO3TOMY 6bIN CO34aH XMMMKO-PU3NYECKU Npoduab. TPagULMOHHO XMMUYe-
CKaA HayKa cumTaetca b6onee 61M3KOM K BMONOTrMM, MOITOMY BO MHOFMUX LUKOJIAX €CTb XMU-
MWKO-6uonornyeckme Kknaccol. C Hallen TOUKM 3pEeHUA, U3YHEHUE XUMUYECKUX ABNEHUN U
3aKOHOMEPHOCTEN Mpexae Bcero npegnonaraeT NoHMMaHe GyHAAMEHTA/IbHbIX 3aKOHOB
bu13KnKKM, onopy Ha maTemaTUYecKuii annapar.

AHanun3 nokasan, YTo AByxroguyHoe npodpunbHoe obyyeHme (10-11knaccol) meHee 3¢-
$EeKTUBHO: MONToAa B AECATOM KNacce YYEHUK YYUTCA OpraHu3aumMm cBoei yyebHol ae-
ATE/IbHOCTU; BTOPOE MONYroAMe OAMHHAALATOrO K/acca Halle/NeHo Ha MoAroToBKy K E3;
TakMm 06pa3om, Ha cepbesHoe 0byyeHMe OCTaeTcs BMECTO ABYX /IET - OA4MUH rog,. Mostomy B
Hawew WKone npopunbHoe obyyeHne npoxoamt B 8-11 Knaccax, YTo NO3BOAAET MPOBOAUTD
n3yyeHme NpodUIbHbBIX ANCUMNINH C MEHBLUMM HaMpPAXKeHUeM A5 yYalmxcs, pasHoobpa-
3UTb MeToAbl 0byYeHMA, NPefoCTaBAATb yYawmmes B bonblielt cteneHn ceoboay Bbibopa
pas/INYHbIX BUAOB AeATeNbHOCTU. Hanprumep, NpeacTaBaseT MHTepeC IKCK03MBHAA cucTe-
Ma CEMUHAPCKUX 3aHATUI MO XMMWUK, NPeAnonaralolas NPoOEKTHYI0 AeATeNbHOCTb YYeHM-
KoB. Ha Haw B3mia4, npeanaraemas cuctema obyyeHus no3BoIsSeT PeLlnTb HEKOTOPbIe NPo-
61eMbl NPOPUIbHOTOLLKOIbHOIO XMMUYECKOTo 06pa3oBaHmA.>

Jlumepamypa

1. Pesontouma nepsoro Bcepoccuinckoro cbesaa yumtenein xumum. M.2012

2. NvcnukmH I.B., NeeHcoH WN.A. LLIKonbHOe ecTecTBEHHOHay4YHOe obpa3oBaHue B CCCP u Poccuiickoi
denepaunn: UcTopua, TEHAEHUUN M Npobaembl MogepHM3aLun. Poc.xum. XK. (K. Poc. xum. 06-Ba um
O.N.MeHgeneesa), 2011, 7. LV, No4, c.4-18.
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TAB/IMUA A.1. MEHZENEEBA.
COBPEMEHHOE CTPYKTYPHOE COCTOAIHUE
HA OCHOBE BA3bl JAHHbBIX ICSD.

Nonbepesckas H.B.

MHcmumym HeopeaHuyeckol xumuu um. A.B. Hukonaesa PAH, 630090, Hosocubupck,
npocnekm akad. /laspeHmeoesa, 3, e-mail: podberez@niic.nsc.ru

MpuBoaATCA pe3ynbTaTbl aHAMTUYECKOM PaboTbl, NPOBEAEHHOW MO CTPYKTYPHbLIM AaH-
HbIM HeopraHuyeckoi 6asbl (ICSD, Bepcua 1.9.6, 2015-1) ana anemeHToB Tabaunubl .M.
MeHaeneesa, falowwme npeacTaBNeHne 0 COBPEMEHHOM COCTOAHUM UCCNeA0BaHUA CTPYK-
TYp MPOCTbIX BELLECTB, O KOAMYeCcTBe NOAMMOPHBIX MoauduKaumii, ux cummeTpuun. Ha
3TO OCHOBE BbIAAB/IEHbI HOBbIE AAaHHbIE O CUMMETPUM NPOCTbIX BELLECTB B OCOObIX TOUKAX
Tabnmubl. CywecTBEHHOE HAKOMIEHME CTPYKTYPHbIX AaHHbIX MPOUCXOAMIO MO Mepe yyu-
LEeHNA TEXHNYECKOTO M MATEMATUYECKOTO OCHALLLEHMA KpUcTannorpadmuyeckom Haykun. AHa-
NM3npyna npuseaeHHyto B pabotax 6. Bokua Tabaumuy'3c ykasaHMem Ha CUMMETPUIO CTPYK-
TYPHO M3YYEHHbIX K TOMY BPEMEHMU MPOCTbIX COEANHEHWUN, BUAUM, YTO AN BONbLUMHCTBA
3/1eMeHTOB bblla N3BECTHA INLLb OA4HA U3 MOAUPUKALLMIA — NAOTHeNWanA Kybuyeckasa, iMb6o
NAOTHeNLWanA rekcaroHanbHasa, MMbo Kybuyeckaa LeHTpupoBaHHadA. syma nonumopdamum
C NNOTHENWMMM KYBUYECKOW M FeKCcaroHaibHOM YNaKoBKOW aToMoB npeacTasneHsl Sc, Ti,
Co, Ni, La, Ce, Tl. CTpyKTypHO He uccnefoBaH noytu Becb pag P33: B gononHeHue K La n Ce
6blIM M3BECTHbI reKcaroHanbHble mognudukaumm Pr, Nd, Ho , Er. MoasneHne moHorpadum®
M KOZIMYECTBO CCbIJIOK B HEW MOKa3bIBaeT, YTO MHTEPEC K UCCNef0BaHUAM NPOCTbIX BELLLECTB
He nponagaaeT. K coxKaneHuto, B Hel NPaKTUYECKM OTCYTCTBYHOT CCbIJIKM Ha pycCKue paboTbl.
Hanbonee nHTEpecHO cpaBHEHME CUMMETPUN ANA ABYX COCEAHWUX 31eMeHTOB Tabanupl B
Ka*KZAOM M3 NMepUOAOB, B KOTOPbIX MPOUCXOANT HApYLLEHWE HEMPEPbLIBHOCTA B 3aN0SIHEHUN
3/1EKTPOHAMM MOC/eAHUX YPOBHEN. BONBLUMHCTBO M3 HUX B HOPMA/IbHbIX YC/IOBUAX MMEET
pasHyt CUMMeTPUIO U TonbKo Kpuctanabl Niu Cu, Rh u Pd, Ir n Pt, Th u Pa coxpaHatoT cum-
MeTpUIo Np. rp. FM3-m [0 BbICOKUX Temneparyp®.

Jlumepamypa

1. bokuii I.B. Mpupoaa, — 1942, Ne1-2, 38.

2. bokuit .B. Bect. MI'Y, — 1948, No5, 97.

3. bokui .B. KypH. cmpykmyp. xumuu, — 1988, T.29, Ne6, 147.

4. Scerri Eric R. The Periodic Table. The Story and Its Significance. — Oxford, University Press: 2007,
287-328

5. Inorganic Crystal Structure Database (ICSD, Bepcua 1.9.6, 2015-1) — Karlsruhe, National Institute
Standards and Technology, Gaithersburg.
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OonbIT NPENOAABAHUA HAHOXUMWU B TULIEE

CemakuHa H.B.

Wcesckuli eocydapcmeeHHbIl mexHuYyeckuli yHusepcumem um. M.T. KanawHuKo8a,
426069, Nxcesck, CmyodeHyeckas, 7, e-mail: nadezhda_semakina@mail.ru

B noKnaze npeactaBaeH OMbIT NpenoAaBaHUsa Moayns «HaHOXMMUA» B paMKax npo-
rPamMbl 3/1EKTUBHOTO Kypca «BBeAeHWe B HAHOTEXHOIOTUUY B CTAPLUMX Kaaccax buonoro-
XMMuueckoro npoouna 8 MBOY "/inuert Ne 41" r. MkeBcKa (YamypTckas pecnybauka, Poc-
cuns)t2, Llenbto LaHHOro MoAynA ABNAETCA 3HAKOMCTBO Y4YalMXcaA C NpeaMeToM HaHOXMMUM,
[OMNONIHEHWE U paclUMpeHMe NPeaCTaBeHNA CTapLUEKNACCHUKOB O BELLLECTBAX U ABIEHUSAX,
M3yYaeMbIX Ha YPOKax XMMWUK, NPeacTaBNeHUAMN O HAHOYACTUL,AX, HAHOCTPYKTYpax, HaHO-
MmaTepuanax u pasmepHbIx sppeKTax B HAHOXMMUW.

B noKnage npuseseHbl CTPYKTYPa, COAEPKAaHME Moayns, GOPMbl OpraHM3aLMmn 1 TEXHO-
norum obpasoBaTesIbHOro NPOLLECCa, @ TaKKe PesybTaTbl NPenoaaBaHus.

CofeprkaHne Moayna BK/IOYAET OCHOBHbIE MOHATUA U OBBEKTbI HAHOXMMUK, pasmep-
Hble 3P PeKTbI B XMMUK, KnaccudUKaLmioo, MeTOAbI CUHTE3a U UCCNef0BaHMA HAHOOOBEKTOB,
yrnepoaHble HaHOMaTePUasbl, HAHOKATANU3.

Mporpamma npegnonaraeT NEKLUMOHHbIE 3aHATUSA, pelleHue 3aa4, N1abopaTopHble pa-
60Tbl MO HAHOXMMUMU.

B ocHOBe 06y4YeHUs NIEKUT CUCTEMHO-AEATENIbHOCTHBIN NOAX04, Peannsyemblin B opra-
HM3aLMM MPOEKTHO-UCCNIe0BaTENbCKON AeATEbHOCTU yYalmUxca B 061acT HaHOTEXHO-
norui. Yyactme CTaplUeKNacCHMKOB B Hay4YHO-UCC/eLoBaTelbCKolM paboTe cnocobertyeT
No/ly4EHNIO HOBbIX 3HAHWUIN W bonee rMy6oKOMY NOHUMAHWUIO BbIOPAHHOM TeMbI, PAa3BUTUIO
HaBbIKOB PaboTbl Ha 1abopaTopHOM 060pYyA0BaHUM U NpMbopax, odOPMAEHNA HAYYHO-MUC-
CNefoBaTeIbCKON PaboTbl, CO3AaHWUA KAaueCTBEHHbIX Mpe3eHTauui U NpeacTaBaeHus pe-
3yNbTaTOB UCCNEA0BAHUSA Nepes ayaUTOpUEN.

Pe3ynbTaTbl y4yacTMs JIMLEUCTOB B pPALEe NMPECTUMKHbIX HayYHbIX KOHKYPCOB [OKa3aswu,
YTO MUCCNeoBaATENbCKAA AeATENbHOCTb YYaLMXCs B 061aCTV HAHOXMMUKU U HAHOTEXHOIOTUI
6bln1a opraHmsoBaHa addeKTnBHO .

Jlumepamypa

1. Semakina N.V., Kodolov V.. Polymers Research Journal, 2011, 5, No. 2, 215-223.

2. CemakuHa H.B. Yemesepmas mexoyHap. KoHP. «Om HAHOCMpPYKmMyp, HOHOMamMepuas08 U HaHo-
mexHosoaull K HaHouHAycmpuu», Uxkesck, 2013, 86-87.

3. CemakuHa H.B., Kogonos B.W. IX mezindrodni védecko-praktickd konference «Védecky primysl ev-
ropského kontinentu-2013», 18. Praha, Czech Republic, 2013. 24-30.
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HEOPTAHUYECKAA U AHAJIUTUYECKAA XMMUA B BEQYLLEM
ATPAPHOM YHUBEPCUTETE POCCUU (K 150-/IETUIO TUMUPASEBCKOMN
CE/IbCKOXO3AUCTBEHHOM AKAZLEMUMN)

CmapbirmH C.H.

Poccutickuli 2ocydapcmeeHHbIl a2papHbIl yHusepcumem —
MCXA umeHu K.A. Tumupsazesa, 127550, Mockea, TumupAzesckas, 4,
e-mail: smaryguin@mail.ru

B 1865 r. 6bbl1a ocHOBaHa MeTpoBCcKaa 3emsiefesnibyeckan U ecHas akagemus. Heop-
raHU4yecKas M aHaAUTUYECKaA XMMUM MPEenoaatoTcsa €O AHA OCHOBaHMA By3a. PyHAAMEHT
npenofaBaHusa 3TUX AUCUMNAMH Obln 3anoxeH npodeccopamm H.3. Jlackosckum, [M.A.
NnbeHkoBbIM, 3.B. LeHe, M./. KoHoBanosbiMm 1 U.A. KabnyKoBbiMm Ha OCHOBE TpaguLmii
ABYX KPyMHENLWMX POCCUNCKUX YHUBEepcuTeToB (MocKoBcKoro 1 CaHKT-lMeTepbyprckoro) u
HemeLKoM xumnyeckon wkosbl t0. JInbuxa. B nepsble gecaTnneTma cogepkaHue Kypca He-
OpraHMYecKol XMMNKN M31araniocb TONbKO Ha Nekumsx (4 yaca B Hegento). OTcyTcTBME Npak-
TUYECKUX 3aHATUIN MO HEOPraHWMYECKOM XMMUM A0 KaKOM-TO CTEMEHM KOMMEHCUMPOBAIOCh
MHOTOYMCNEHHBIMU NIEKLMOHHBIMU OMbITAMM U MPAKTUKYMOM MO aHANIUTUYECKOM XMMUMK,
KOTOpPbIN Bbln AOCTYNeH ANA CTYAEHTOB eXXefHEeBHO B TeYeHWe 6 Yacos. Mpu YTEHUN Nek-
LM MO HEOPraHMYeCKOM XMMUKU NIEKTOPbI CTapaincb W3/I0XUTb BCE MMEBLUMECS K TOMY
BPEMEHM CBEAEHMS, BKIOYAA XMMUYECKYHO TEXHOIOTUIO, MUHEPANOTUIO U SOCTUKEHUA dU-
3MYECKOM XMMUK!, KoTopan B TO BpemMs elle He 0dOpPMUIACh B OTAE/NbHYIO ANCUMUMAKHY. B
OBaALATOM BEKE MO Mepe HAKOMAEHUA XMMUYECKOM MHOOPMALMN U COKPALLLEHMA YacoB,
OTBOAMMbBIX Ha U3yYeHUE XMMUU, U3 Y4EOHUKOB NO HEOPraHMYECKOM XUMUN N U3 NIEKLU-
OHHbIX KypPCOB A1 CE/IbCKOX035MCTBEHHbIX BY30B Obl/1IM YaCTUYHO UCK/IOYEHbI CBEAEHWS,
HEeMnocCpeACTBEHHO He OTHOCALLMXCA K HY)KAAM arpapHbIX cneumansbHocTeli?. B nocnegHune
OECATUNETUA KONNEKTUBOM Kadenpbl HEOPraHWMYECKOM U aHAIMTUYECKON XMMKUK paspabo-
TaHa ¥ peannsyeTca cMcTemMa npenogaBaHusa, HanpasaeHHas Ha GopmupoBaHuMe y byayLmx
cneumnanumctos AMK NOHMMaHUA HEOBXOAMMOCTU XMMMYECKMX 3HAHUN U MO3BONAIOLLAA B
cKaTol dopme C UCNOIb30BaHMEM COBPEMEHHbIX TEXHOMOTUIN YNTATb IEKLMN, SIPPEKTUBHO
npoBoAMTb N1abopaTopHble PpaboTbl U peryiapHO B TedeHMe y4ebHOro roga KOHTPOAMPOBaATb
CaMOCTOATE/IbHYI0 BHEAYAUTOPHYIO paboTy cTyaeHToB> .

Jlumepamypa
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B3AMMOCBA3b MHTETPATUBHOIO U ANPDEPEHLLUPOBAHHOIO
NoAXoA0B MPU OBYYEHUU XMMWU B BY3E (C ONMOPOM HA
CAMOCTOATE/IbHYIO PABOTY CTYAEHTOB)

Cruxosa A.M.

locydapcmeeHHsbIl MmopcKol yHusepcumem umeHu aomupana @.®. Ywakosa,
353918, Hosopocculick, npocnekm JleHuHa, 93, e-mail: stihova.am@mail.ru

B coBpemeHHOI Teopun cucTeM MOHATUA UHTerpauma u auddepeHumauma BbiCcTynatoT
KaK Hanbosiee BayKHble KPUTEPUM BbICOTbI MU CTEMEHU OPraHMU3aLMmn cucTembl. BoicoTa op-
raHM3aLMK onpesenseTcs KOAMYECTBOM BXOAALWMX B CUCTEMY PAa3HOPOAHbIX 3/1IEMEHTOB,
4yncnom 1 pasHoobpasvem cesazen mexay anemeHTamu. CamoctoaTenbHasa paboTta ¢ nosu-
LMK B3aMMOCBA3U UHTErPATUBHOTO U aAnddepeHLMpPoBaHHOTO NOAXOA0B UCCAe0BaNaACh HA
maTepuane obwen n HeoOpPraHMYECKOM XMMUM NPU 0O6YYEHUU CTYAEHTOB MHKEHEPHO-3KOO0-
rmyeckoro npodwuns. Ecim paccmaTpmusaTb CaMoOCTOATENbHYIO PaboTy € No3uumMM B3aMmoc-
BSA3U MHTErPaTUBHOTO U AnddepeHLMPOBaHHOIO NOAXOL0B, PACLLUMPAIOTCA NPeAcTaBIeHus
0 CaMoCTOATe/IbHOM paboTe, U AaeTca TOMYOK K JasibHeNWeMy pa3BUTUIO ee TeopUun. ITo
BbIBOAUT CAMOCTOATENbHYIO PaboTy Ha HOBbIN KaTeropraibHbI YPOBEHb B acnekTe ¢puao-
codcKkux npeacTaBneHnil. B npeanaraemon KOHUENUUU camocToaTeNbHas paboTta pac-
CMaTpUBaeTCA TO/IbKO KaK AeATeNbHOCTb CTYAEHTA, POJib }Ke NpenoaasaTens, afeKkBaTHO
3TOW AeATeNIbHOCTU, 3aK/IH0YeHa B CO34aHUM MOTUBALMOHHOTO TPEHUHIA CAMOCTOATE/IbHOM
paboTbl CTyAeHTOB. TaK Kak OT YPOBHA CaMOCTOSATENbHOM PaboTbl, He B MeHbLUEl CTeneHu,
Yyem OT YPOBHA NPeaMETHbIX 3HaHUI 3aBUCUT YCMELHOCTb 06yYeHUs CTYAEeHTOB, Heobxoau-
MO NMPOBOANUTL MOHUTOPUHT CAaMOCTOATE/IbHOM PaboTbl U, ONMPAAChb, Ha NOJYyYEHHbIE pe-
3y/bTaTbl, OPraHN30BbIBaTb ObyYeHMe CTyAEHTOB Ha OCHOBE CMeLMaNbHO pa3paboTaHHOWM
A9 3TOM Lenn cuctembl’. PazpaboTaHa meToguyeckas cuctema obyyeHus CTyAeHTOB € OMno-
PO Ha camocToATe/IbHYHO PaboTy, BKAOYAOLLAA OLEHMBAHME CAMOCTOATENbHOW PaboThbl C
No3nLUMM B3aMMOCBA3M MHTEFPATUBHOMO U AnddepeHUMPOBAHHOIO NOAXOA0B K 06y4YeHuUto
XUMUWN.

Jlumepamypa

1. Ctuxosa A.M. B3aumocBsi3b MHTErpaTUBHOIO U ANPPEPEHLMPOBAHHOTO NOAXOA0B K OpraHM3aLmm
npouecca obyyeHns xumnn B By3e: moHorpadusa.- Hosopoccuick: FMY umenun agmupana &. d. Yuwa-
KoBa, 2012.- 212 c.

2. CtuxoBa A.M. CamocToATeNbHan paboTa B cucTeme B3aMMOCBA3N MHTErPaTUBHOTO U AnddepeHLm-
POBAHHOTO NOAXOA0B NPWU 06yYeHUM XMMUK B By3e: MOHOrpadus.-Hosopoccuiick: MY umeHu agmu-
pana ®.®. Ywakosa, 2015.-118c.
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OPTAHM3ALIUA U METOQUNYECKOE CONPOBOAEHUE
YYEBHOW AEATENbHOCTU CTYAEHTA BY3A
HA MPUMEPE KYPCA OBLLIEM N HEOPTAHUYECKON XUMUU

TiomeHoBa C.U., Poranesa E.B., Kaptawesa M.H.

Poccutickuli eocydapcmseHHbIl yHugepcumem Hegpmu u 2a3a umeHu M. M. TyOKuHa,
119991, Mocksa, /leHuHcKul npocnekm, 65, e-mail: sv.tyumenova@gmail.com

CornacHo ®TOC Bbicwero obpa3oBaHMA paboyas nporpamma aucumnianH «0buwasn
XUMUA» U «HeopraHMyeckas XMMUA» BKIOYAET cledytolive BUAbl ayAUTOPHON paboTbl
CTY[EHTa: NIeKUUN, CEMUHAPCKME U IabOpaTOPHO-NPAKTUYECKME 3aHATUA. Kaxabli Bug
y4ebHON aeATeNbHOCTM NogpasymeBaeT GopMUPOBAHNE HEOOXOANMBIX KOMMNETEHUMIMI, YTO
[OCTUrAeTCcs NpU CUCTEMHOM METOAMYECKOM COMPOBOXKAEHUMN YYebHOM AeATeNbHOCTU CTy-
[eHTa.

Jlekyuu [atoT BO3MOXKHOCTb CTYAEHTY MOJy4aTb LLeIOCTHbIE 3HAaHUA, GOPMUPYIOT cro-
COBHOCTb K CAMOOpPraHM3aL MM U CaMoCTOATE/IbHOM paboTe, CNoCOBHOCTb OCYLLECTBAATb MO-
UCK, 06paboTKy 1 aHann3 MHGoOpPMaLUM U3 PA3IUYHbBIX NCTOYHMKOB 1 633 AaHHbIX.

CemuHapcKue 3aHAMUA GOPMUPYIOT YMEHUA M HABBIKU NMPUMEHATb NOJlyYeHHble Teope-
TUYECKME 3HAHWA B PELLIEHMM NPAKTUYECKMX 334a4. MpY opraHM3aLmmn CeMUHapOB peannsy-
€TCA NPUHLMM COBMECTHOM AeATeNIbHOCTU, COTBOPYECTBA U COTPYAHNYECTBA.

JlabopamopHsie pabomel — BUL NPAaKTUYECKUX 3aHATUIA, KOTOPbIA MHTErPUPYET Teope-
TUYECKMe 3HAHUA U NPaKTUYECKNe YMeHUA cTyaeHTa. JlabopaTopHble paboTbl popmupytoT
HaBbIKW OpPraHU3aLMn UccaefoBaTeNbCKoM paboTbl.

KoHmposb 3HaHUli — TOroBbIi 3Tan npouecca obyyeHuns. OT opraHM3auum KOHTPOA BO
MHOTOM 33aBUCAT 3GPEKTUBHOCTb YNPABAEHUS Y4EBHbIM MPOLLECCOM U KayecTBO MOATOTOB-
Kun Byayliero cneyunanuncra.

Ha Kadenpe obuwen n HeopraHmMyeckoi xummm PIY HedTH 1 rasa nmenun U.M. Ty6KnHa
pa3paboTaHbl U YCMELHO NPUMEHAIOTCA MeToAMYECKUe MaTepraibl N0 BCEM BUAAM ayau-
TOPHbIX 3aHATUI MO gucumnaMHam «O6waa xumua» n «HeopraHMyeckas XuMmmns».

Jlumepamypa
1. beppeHHukoBa H.l., MegeHues B.N. OpraHusauMoHHO-meToauYeckoe obecneyeHue yvyebHOro
npotuecca B By3e. Y4ebHo-meToguyeckoe nocobue. CM6: BATWM, 2006. — 117 c.
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MCNONb3OBAHUE METOAA AONO/IHEHHOM PEAIbHOCTU
B LLUKOJ/IbHOM KYPCE XUMUU

Wymunuu A.C., AKyHuHa U.E.

MIHCcmumym nosblWweHus K8aaAUGUKayuu u npogeccuoHansHol nepenod2omosKu
pabomHukos obpaszosaHusa Tynsckoli obnacmu, 300041, Tyna, /leHuHa, 22,
e-mail: shumilin-as@mail.ru

NHbopmaTn3aLma npoLecca pOCCUMCKOro 06pa3oBaHmA ABAAETCA KPYNHOMACLUTabHbIM
ABNEHMEM, KOTOPOE CBA3AHO C OYpPHbIM pa3BUTMEM MPUKNALHON MHPOPMATUKM U BHe-
APeHNEM KOMMbIOTEPHbIX TEXHOIOTUIN NPaKTUYeCKM BO Bce cdepbl AeATeNbHOCTU Yenose-
Ka. COBpeMEHHbIV MNAALWNIA WKOAbHUK 6e3 Tpyaa Nosib3yeTca CNOMHbIMU MOBUAbHBIMU
YCTPOWMCTBaMM (MNAHWETHbIMM KOMMbIOTEPAMWU, MOBUABbHBIMU TenedoHaMK U APYrUmu
ragxetamu) u 6e3 NoCTOPOHHEN NOMOLLM BbIMTU B MHTEPHET, CKayaTb U YCTAHOBUTb MpU-
NIOXKeHWe, Urpy v np. byaeTt nn Takomy pebeHKy MHTEPECHO YyYMTbCA B CTapliel wkone?
MmeHHO noatomy, ocobas ponb Bo PrOCe BTOpOro nokosieHMsA oTeeaeHa passutuio NKT-
KOMMETEHTHOCTM y4yalmxca u npumeHeHnto JOP B npouecce obyyeHns. CoBpeMeHHble
KOMMbIOTEPHbIE TEXHO/OTUUN NPEeAOCTaBAAT OFPOMHbIE BO3MOXHOCTU A/1A Pa3BUTUA MpPo-
uecca obpasoBaHuA. OgHUM M3 TaKUX HaMpPaBAeHUI ABNAETCA NPUMEHEHNE AOMNONHEHHOM
peanbHOCTW. JJononHeHHan peanbHocTb (Augmented realty, AR) - cTpemuTeNbHO pa3BuMBa-
IOLLLAACA TEXHONOTUA HAaIOKEHWUA BUPTYaIbHbIX OObEKTOB Ha peasibHble 06BbEKTLI B peXKMME
peanbHOro BpemeHu. Mbl npegnaraem MCNoib30BaTb METOZ, AOMNOAHEHHOM peasbHOCTU B
cneayoLWmxX HanpaBaeHUAX: U3y4eHne MUKpomupa gas bonee rybokoro n ob6pasHoro mns-
y4yeHnAa TeopeTn4eCKknx oCHOB XMMnUun (CTpOEHMe aTOMa, XMMUNYeCKaA CBA3b, FVI6pVI,CI,VI33LI,VIH
aTOMHbIX opbuTanei, guccoumaums), U3ydeHne MmexaHu3MoB OpPraHNMYECcKUX peakuumii (ne-
perpynnmpoBKa aTOMOB), OCHOBbI XMMMUYECKOWN TEXHONOTUU U Ap.

Taknm o6pas3om, UCMosb30BaHWE AOMNONHEHHOW PeasbHOCTM NPU 0BYHYEHUN XUMWUN AB-
NAETCA OAHMM M3 NepCrneKTUBHbIX HanpaBaeHnn npumeHerHma UKT B o6pasoBaHum.



CTEH[10BbIE
AOKJIAAbI
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HOBbIE HAYYHbIE AAHHbIE NO CY/IbdNAHbIM CUCTEMAM ns?-, 3d-,
4f-9NEMEHTOB B BbICLLEM XMMWUYECKOM OBPA30BAHUU

AHppees O.B., MoHuHa J1.H.

®re0y BO TromeHCcKuli eocydapcmeeHHbIl yHusepcumem,
625003 TromeHs, yn. Cemarosa, 10 monina83@yandex.ru

Ha Kadenpe HeopraHuyeckon n GU3MYECKON XMMUK THOMEHCKOTO roCyAapCTBEHHOrO
yHUBepcuTeTa cPOPMMPOBAHO HayyHOe HanpaBJeHUe MO U3YYEHUIO XaJlbKOreHUAHbIX CU-
ctem ns?(Mg, Ca, Sr, Ba)-, np*(Ga, In)-, np*(Sb, Bi)-, 3d**°(Sc-Cu)-, 4d*(Y)-, 4d*°(Ag)-, 4f(La-
Lu)-anemeHToB. MHTErpaLma Hayku B 06pa3oBaTenbHbIi NPoLLece ABASETCA HeOTbeMIeMOoM
3aZa4eil B pamKax MOBbILEHUSA UHTEPECA CTYAEHTOB K MPOBOAMMbIM Hay4YHbIM UcCieno-
BaHUSAM COTPYAHWKOB Kadenpbl, BOBJEYEHUIO CTYAEHTOB B Hay4HbI npouecc. Moarotos-
NleHHble moHorpadum [1-4] n yyebHoe nocobue [5] cnocobcTBYOT PasBUTUIO UCCeno-
BATE/IbCKMX KayecTB, 0DOOralleHWo CTYAEeHTOB TEOPETUYECKMMWM 3HAHUSMWU MO TEopwun
bU3MKO-XMMUYECKOTO aHanun3a, $Gas3oBbIM AMarpammam, CUHTE3Y COXHbIX XalbKoreHua-
HbIX ¢as. Pasgensl yuebHOro nocobmsa n moHorpaduin UCNOb3YIOTCA HA BCEX CTYMeHAX 06-
pasoBaHuA: 6akanaspuate (13 aucuMnAnH yyebHOro naaHa), maructpatype (4 aucumnan-
Hbl) U acnupaHType no crneunanbHocTn «dusmyeckas xummua» (4 aucunnauHbl). CTyaeHTbI
MCMO/b3YIOT MaTepuan Npw BbINMOJHEHWW KYPCOBbIX PAabOT, BbIMYCKHbIX KBAIMPUKALLUMOHHBIX
paboT M MarucTepcKkmx guccepTaLmi.

Jlumepamypa

1. AHagpees 0.B., Pazymkosa U.A., MutpowuH O.10. n ap. @azoobpazosaHue 8 cucmemax cysnbgpuoos
ns-(Sr, Ba), 3d-(Sc, Cu) u 4f-(La — Lu)-anemeHmos 8 me30- u HaHOCcOCMosHUAx: MoHozpagusA. TroMeHb:
M3pa-so Tiom. roc. yH-Ta, 2008. 132 c.

2. KeptmaH A.B. CynbgpudHsie u pmopcynepudHeie MK-mamepuansi: MoHoepagus. TiomeHb: U3ga-
TenbcTBo Tom. roc. yH-Ta, 2010. 156 c.

3. AHgpees 0.B., PycelikuHa A.B., Conosbes J1.A. u ap. lMoay4yeHue, cmpykmypa, pusuKo-xumu4eckue
xapakmepucmuku coeduHeHuli ALnBS3 (A = Sr, Eu; Ln = La-Lu; B = Cu, Ag): MoHozpaguA. EKaTepuH-
Gypr: PMO YpO PAH, 2014. 192 c.

4. AHgpees 0.B., bambypos B.I., MoHwuHa J1.H. n ap. @a3o8bie pasHosecus 8 cucmemax cynogpudos
3d-, 4f-anemeHmos: MoHozpagus. ExatepuHbypr: PO YpO PAH, 2015. 312 c.

5. AHapees O.B., MoHwuHa J1.H., AHapees B.O. u ap. ®azossie pasHosecus, cCUHmMe3, cmpykmypa ¢as 8
cucmemax cynbgpudos 3d-, 4f-anemeHmos: YyebHoe nocobue. TomeHb: N3a-8o Tiom. roc. yH-Ta, 2014.
512 c.

MoaroTos/ieHO Npu GUHAHCOBOM NOAAEPIKKE roCyAapcTBeHHOro 3aaaHusa Ne2014/228 HUP Ne996.
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NMPOrPAMMbI XMMUYECKOIO OBPA3SOBAHUA
B EBPOMNEWUCKUX BY3AX

[puHesa O.B.

Xumuyeckuli parynemem Mocko8cko2o eocy0apcmeeHH020 yHuUsepcumema
umeHu M.B. /lomoHocosa, 119991, /leHuHcKue 2opel, 0. 1, cmp. 3, ovg@phys.chem.msu.ru

OfHa 13 AeKNapuMpoBaHHbIX Leneil pepopmMUpoBaHMA POCCUMIACKOTO BbicLIero obpaso-
BaHWA B MOCTCOBETCKOE BPEMA COCTOANA B AOCTUMKEHUU COOTBETCTBUA C HEKUMU MeXAY-
HapoAHbIMW cTaHZapTamu. OB6CyKAeHMe TOro, B KaKOW cTeneHu Takasa $opmynnposka
Lenun oTeevasia MHTepecam passuTua Poccumn — 3To oTaenbHan Tema. BaxkHO oTMeTUTb, YTo
60/MbWNHCTBO M3MEHEHWUIA UMEIO U A0 CUX MOP NPOAOIKAeT MMeTb popMasibHbIN Xapak-
Tep: BbIMYCKHWKOB BY30B CTa/IM Ha3blBaTb MarnucTpamu, Bpems, OTBOAMMOE Ha U3yyeHue
npegMeToB, oueHUBaTb B 6annax M cOCTaBAATb CMUCKM KOMMeTeHUUn. MNpumeyaTtenbHo,
YTO Ha HEKOTOPbIE CYLEeCTBEHHbIe GOPMa/ibHbIE XapaKTEPUCTUKM Nporpamm obyyeHua (Ha-
npumep, UX CPOK) KenaHne pedopmMaTopoB JOOUTLCA COrnacua C MeXAYHapOAHbIMM Npa-
BMNAMW He pacnpocTpaHseTca. M Tem 6onee OHO He pacnpOCTPaHAETCA HA coaepiKaHue u
MeToaMKy 0bydeHusa. Mexay Tem, aHaIM3 UMEHHO 3TUX acreKToB 3apybeHoro onbita mor
6bl cNocobcTBOBATL COBEPLLEHCTBOBAHMIO POCCUMCKOro 0bpasoBaHus.

B HacToAwem coobueHnmn ByayT KpaTKO OXapaKTepmn3oBaHbl OCHOBHbIE MPOrpaMmbl XU-
MUYeCKoro npoduna, npessaraemble eBponencknmm Bysamu. bonee petanbHo byayTt npea-
CTaB/ieHbl cUCTeMbl 0byYeHUn B NogpasfeneHuax, UMerLwmx Hanbonee BbICOKME OLEHKM
Mo pa3HbIM KpUTEPUAM (B YAaCTHOCTM, Ha XMMMYeCKMX baKynbTeTax (B WKONAX) yHUBepCUTe-
ToB Kembpuaska, Okchopaa, Japema, 9 a1MHbypra).

B 60/1bLUMHCTBE €BPONENCKMX BY30B CPOK 0ByYeHUs nocie cpefHen WKoAbl C noayye-
HUEM MPU YCNELWHOM OKOHYaHUKN ANNAIOMA MarucTpa XMMumK coctasaneT 4 roga (B yHuBep-
cuTeTax WoTtnaHaum 5 net).

B KauecTBe 06A3aTeNbHbIX B NPOrPamMMbl BKAOYEHbI TO/IbKO NPeaMETbI, UMetoLne He-
nocpeAcTBEHHOE OTHOLLEHME K OnpeaeseHHON cneLmanbHOCT (TOMUMO XMMWUK 3TO MOTYT
ObITb COOTBETCTBYIOLWME Pa3aebl MaTeMaTUKK, PU3NKKM, Broiorum).

XMMHYEeCKan YacTb NpesycmaTpuBaeT CnnpanbHoe (T.e. KaXKabli ros Ha 6onee BbICOKOM
YPOBHE) M3y4yeHne Tpex OCHOBHbIX ANUCLMMAINH: HEOPraHUYECKON XMMUU, OPraHUYECcKOM Xu-
MUK N GUNYECKON XUMUMU.

[axe B npegenax ogHoOM cTpaHbl (Hanpumep, BennkobputaHum) ecTb YHUBEPCUTETDI
(kemMBPUAKCKMIA, OKCPOPACKNIA), CTUIb OBYYEHUA N KPUTEPUMN OLEHKU CTYAEHTOB B KOTO-
PbIX 32aMETHO OT/IMYAIOTCA OT OCTA/IbHbIX.
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XUMWUYECKOE OBPA3OBAHUE — UHTETPALUA C HAYKOM
Oepkau C.P.,? NeTtposa /1.A.,? Hukonaes A.WU.°

“MypmaHrcKkul eocydapcmeaeHHbIl mexHuyeckul yHusepcumem, 183010, MypmaHCK,
CnopmusHas, 13, e-mail: derkachsr@mstu.edu.ru
SYHCmumym xumuu u mexHos102uu PeOKUX 31eMEHMO8 U MUHEePas1bHO20 Cblpbs uMeHU M.B.
TaHaHaesa Kosbckoz2o HayyHoeo ueHmpa PAH, 184209, Anamumei, Akademz20po0dok, 26a

Xvmmnyeckoe obpasoBaHue, 6bi110, ecTb U ByaeT HEOOXOAMMOM COCTaBHOM YACTbHO WMH-
HOBALMOHHOIO PasBUTUA S3KOHOMUKM Hallel CTpaHbl. Mpu 3ToM nog XMMuyeckum obpa-
30BaHMEM MOHUMAETCA ABa YPOBHSA MOJyYEHUA 3HAHUIN — PyHAAMEHTAIbHAA XMMMYeCKan
NOAroTOBKa M cneumanbHas NoArotoBKka (cneumanmsauma) ¢ y4eTom cneumduKkm KOHKpeT-
HoM o6nactn. CoBpemeHHOe Xxnmuyeckoe ob6pasoBaHMe He 3aMbIKaeTCcA B paMKax peLleHuns
TO/IbKO XMMWYECKM 33,24, OHO HEPa3pbIBHO CBA3AHO CO CMEKHbIMU AUCUMNIVHAMM U UHTE-
rPMPOBAHO B U3yYeHMeEe HayYHbIX MPOBaeM PasIMYHbIX OTPacael U NPOU3BOACTB.

MHTerpauma Bbicliero 0b6pasoBaHUs M HayKW peanunsyeTcs B BUAE Pas3NUUHbIX dopm
B3aMMOZENCTBUA BbICLLIMX Yy4E€OHbIX 3aBeEeHUM U HAaYYHO-UCCAeL0BaTeNIbCKUX UHCTUTYTOB
(moroBopa o coTpyaHUYECTBE, COBMECTHbIE UCCNEA0BAHUSA, y4ebHasn, MPOU3BOACTBEHHAA U
npeaannIoMHan nNpakTuMKa B nabopatopusax HUM u 1. g). Hanbonee apdeKTUBHbIN Noaxos,
— 3T0 BeAeHMe y4ebHoro npouecca Ha 6ase HayYHO-UCCNEA0BATENbCKUX UHCTUTYTOB.

Ob6cyXpaetca onbiT MHTErPUPOBAHHOM MOAFOTOBKM CTYAEHTOB MO HanpasAeHUto «Xu-
MusA» B MypMaHCKOM rocyapCcTBEHHOM TEXHUYECKOM YHUBEPCUTETE COBMECTHO € MHCTUTY-
TOM XUMUU U TEXHONOTUN peaKNX 31eMEHTOB U MUHEPA/IbHOIO CbipbA UMEHMU W.B. TaHaHae-
Ba KonbcKoro Hay4Horo ueHTpa PAH, B KoTopom co3gaHa 6a3oBan Kadenpa yHMBepcuTeTa.

MNHTEerpupoBaHHbIM Hay4HO-06pa3oBaTe/IbHbIM NMPOLECC AAET BO3MOMKHOCTb CTYAEHTY
NOMYYUTb HaBbIKM HAYYHO-UCCNEL0BATENbCKOW AEATENIbHOCTU U BKAKOYUTBCA B HayYHbIN
NpoLEecc C pelleHneM KOHKPETHbIX 3aga4 ropHogobbiBatowei, HedpTegobbiBatowen 1 me-
Ta/Ilypruyeckor oTpac/iei elle A0 OKOHYaHWA By3a. BbINosHeH aHaAn3 NPUYKUH NOBbIWe-
HMA MOTMBALMM BbINMYCKHMKOB K MPOAO/IKEHUIO 0OyYeHNA B MarncTpaType 1 acnupaHType
M nx NpodeccMoHanbHOM OpUEeHTaLMM NPU TPYA0YCTPONCTBE B APKTUYECKOM PErMOHE.

PaboTa BbinosHeHa npu dpuHaHcoBolM noaaepxke POOU, npoekt 16-58-20008.
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PA3BUTUE UCCNIEAOBATE/IbCKOM AEATENIbHOCTU LLUKO/IbHUKOB U
CTYAEHTOB KAK YC/TOBUE NPEEMCTBEHHOCTH
XUMUYECKOIo O6PA3OBAHMA

Edumosa E.B.,* YynaHosa /1.B.°

“bawkupckul eocyoapcmeeHHbil nedazoeuyeckull yHusepcumem um. M. Akmynnel,
450000, Ypa, Okmabpeckol pesontoyuu, 3a, e-mail: efimova_ev74@mail.ru
5/luyeti Ne 62, 450112, Yeha, YnbaHosbIx, 38

Mpobnema NpeemcTBEHHOCTM B XMMUYECKOM 06pa3oBaHMM CTAaHOBUTCA Bce bonee ak-
TyasibHOM. 9TO CBA3aHO C NpoueccaMmy MoAepHM3aLUumM B 06pa3oBaTe/ibHOMN U Hay4YHo cde-
pax, a TaKkKe C yCKopeHnem MHGOPMALMOHHbIX MOTOKOB B PA3/IMYHbIX OTPACAAX AeATeNb-
HOCTU. HoBble yCN0oBMA OpraHmn3aLMm 06pa3oBaTe/IbHbIX CUCTEM HYXKAAKOTCA B 0OHOBAEHUN
MEeXaHW3MOB HaBeeHWA NPeeMCTBEHHbIX CBA3el, 06ecneynBaloLlLmMx HenpepbiBHbIN Npo-
LLeCC CTaHOBNIEHUSA Ye/I0BEKa B TeYEHUE BCEM KU3HMU.

C TOUKM 3peHna pUnocodun NpeemcTBEHHOCTb NPeacTaBafeT coboi CBA3U Mexay AB-
NeHVSIMW B MpoLecce PasBUTUA, KOr4a HOBOE, CMEHSAA CTapoe, CoXpaHseT B cebe ero He-
KOTOpble 3/1eMeHTbl. TaKUM 06pa3om, CYLHOCTb NPEeMCTBEHHOCTM B 06pa3oBaHMM Npes-
cTaBnseT coboi nocreneHHoe COBEPLUEHCTBOBAHME JIMYHOCTM 0byYatowwerocs, B OCHOBe
KOTOPOTO NIEXKMUT NOCTENEHHOE YC/IOKHEHME PA3/INYHBIX BULOB AeATENbHOCTY.

YuuTbIBas 0COBEHHOCTU XMMUU KaK IKCNEePUMEHTaIbHOM HayKW, B OCHOBY NpeemcTBEeH-
HOCTM XMMMYECKOro 06pa3oBaHMA MOKET ObiTb NMONOMKEHA UCCNefoBaTebCKasa AenaTe/b-
HOCTb. ITOT BUA, AEATENIbHOCTU YHUKAIEH, MOCKO/IbKY BKAOYAET B cebsA Knaccmyeckume ane-
MEeHTbI NO3HABaTe/IbHOM aKTUBHOCTU, 06/1aZlaeT MHTErPATMBHOWM NPUPOJOW, A TaKKe HeceT
B cebe H6ONbLIOW Pa3BMBAIOLWLMI NOTeHUMan. MosaTomy UcciefoBaTeIbCKasA AeATeNbHOCTb
MOKET CTaTb CBA3YIOLMM 3BEHOM MEXKAY YPOBHAMMU XMMUYECKOro 06pa3oBaHuMsa OT cpes-
Hel WKosbl A0 NPoheCcCMOHANbHOTO CAMOCOBEPLIEHCTBOBAHUS.

MpeemcTBeHHbIEe CBA3M 06ECNeymMBatoTCa 3a CYET NOCTENEHHOTO YC/IOKHEHUA COAEPKA-
HUA U CTPYKTYPbI UCCeA0BaTENIbCKON AeATeNbHOCTM OT y4ebHOoro uccnenoBaHus (B obue-
obpasoBaTenbHOM WKOE) K paboTe Hag, HayYHbIMM MpoeKTaMu (B NpodeccuoHaibHOM
WwKone). UHTerpaumsa obecneymBaeTca nyTem COXpaHeHWs, pasBUTMA U Npeobpas3oBaHusA
uccnepoBatenem obbeKTa M3yyeHus. B npouecce uccnepoBaHus y obyyatowmxcs Gopmu-
pyeTca Hay4YHas KynbTypa U MCCef0oBaTeIbCKas KOMMETEHLMA KaK BHYTPEHHee CBOMCTBO,
0bycnoBAMBatOLLEE TOTOBHOCTb K MOCTOAHHOMY Hay4YHO-NPOdECcCMOHAaNbHOMY CaMoCoBep-
LUEHCTBOBAHMUIO.
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OCOBEHHOCTU NOATOTOBKU MATMCTPOB U ACITMPAHTOB
Nno NPOPUNIO «BUOXUMUAR
HA BETEPUHAPHO-BUO/TOTUYECKOM DAKY/ITETE

3aiuyes C.10., Pponosa J1.A., bBanakupes H.A., Makcumos B.U., Epemees H.J1.,

NucuubiHa A.A., Llapbkosa M.C.

MockoscKkas eocydapcmeeHHas akademus semepuHapHoU meduyuHsl u buomexHono2uu
(MBA umenru K.M. CkpsabuHa), 109472, Mocksa, Akademura CkpsbuHa, 23,
e-mail: marina.tsarkova@gmail.com

®re0Y BO « MOCKOBCKas rocysapCTBEHHAA akagemMua BeTepMHapHON MeanumHbl n bro-
TexHosnorum — MBA umenun K.U.CkpabuHa» - uneH EBponeinckoi accoumaumm arpapHbIx By-
30B, BeayLiMi BETEPUHAPHbIN By3 Poccum, M3BECTHBINM KPYMHbIMWU HayYHbIMM LUKOAAMU U
AKTUBHbIMM MHHOBaLMAMMK B 06pa3oBaTebHOW AeATENbHOCTH.

C 1966r. B akagemnn GYHKLMOHUPYET YHUKANbHbIN BETEPUHApHO-6Monormyeckuin da-
KynbTeT (BEP) no noarotoBke 6M0ONOroB BeTEPUHAPHOTO NPodUas, He MMEIOLMIA aHaNoroB
B BbiCLLeM 06pa3oBaHMM Poccum 1 3apybexkHbix ctpaH. ObpasoBaTesibHble nporpammsl BB®
OCHOBaHbl Ha B3aMmoco4yeTaHnn 6a3oBoro BeTepnHapHoro obpasosaHuaA ¢ rybokoi dyH-
OAMEHTAIbHON M BMONOrMYecKol NOArOTOBKOM NO Nporpammam KAacCUYecKmUX YHUBEepPCU-
TeToB, 4TO obecneymBaeT LWMPOKYHO BOCTPeH6OBAHHOCTb BbIMYCKHUKOB B BETEPUHapUK, 61o-
JIOTWUU, MegULMHE U opyrux chepax.

B cooTBeTCTBMM C pa3BUTUEM NPUOPUTETHBIX 0BNacTen Haykn n HoBbIMM 0bpa3oBaTesb-
HbIMW CTaHAAPTaMM, Ha BEP co3aaHbl yHUKabHbIE NPOrpamMMbl NOATOTOBKM KaZpOoB Mo Ha-
npasaeHuto «brMonorua», B TOM YMcae maructepckaa nporpamma «brnoxmmma n 6MoHaHo-
TexHonorum» (c 2010r.) 1 nporpamma acnupaHTypbl o npoounto «buoxummsa» (c 2014r.).
Bbinyckatowwan kabeapa — kadeapa XMMUK; HayUYHbIN PYKOBOAUTENDL NPOrPamMMm — 3aB. Kade-
apon, A.x.H., 4.6.H., npodeccop 3anues C.10.

Peanusauma npodpuibHOM YacT NporpaMm oTnYaeTcs pagom ocobeHHocTel: 1) passu-
TWe HAay4YHOrOo Hac/eama WKObl BeTepuHapHbix buoxnummkos C.U.AdoHckoro, A.l.ManaxoBa;
2) yTeHWe NPOBNEMHBIX NEKLMI NPUTNALLIEHHBIMW CNeLuanucTamm; 3) akTUBHOE y4yacTue
MarucTpaHTOB M acNUPaHTOB B BbIMOMHAEMbIX Ha Kadeape HayyHbIX NPOEKTax W rpaHTax
MuHo6pa3oBaHua 1 Hayku, POOU, PHD, a TakKe forosopax ¢ seaywmmu HAW PAH; 4) cu-
cTemaTtuyeckan nybankaumsa pesynbTaToB COBCTBEHHbIX HAyYHbIX UCCIen0BaHMIA; 5) obmeH
MarucTpaHTaMm v acnmMpaHTamm C 3apybeXKHbIMM HAYYHbIMU U YYeBHbIMUN yUpeKaAeHUAMM
W Apyrve HanpaB/ieHUa B opraHM3aumm yuebHo-Hay4yHOro npotecca.

PaboTa BbiNnoNHEHA 3a cyeT rpaHTa Poccuiickoro HayyHoro ®oHaa, npoekT 14-16-00046.



CmeHdosbie 00Knadel 63

O PA3PABOTKE 3A,D,AHMVI XUMWUYECKUX ONTUMINTUAL
3y6apes M.IM., Mouanosa H.K., Enoxos A.M.

lMepMckuli eocydapcmeeHHbIl HAYUOHAAbHbIG uccnedosamensckull yHusepcumem,
614990, Mepms, bykupesa, 15, e-mail: mizubarev@yandex.ru

Xumnueckuii dakynbteT epMCcKOro rocygapcTBEHHOrO HaLMOHANbHOMO MUccnenoBa-
TeNbCKOTro YHUBEPCUTETA UMeeT MHOTONEeTHUI OMbIT nposeaeHUA onnmnuag WKONbHUKOB.
C 1964 roga Ha 6a3e dakynbTeTa NPoBOANUTCA PermoHanbHbIM 3Tan Bcepoccninckon onmmnu-
albl WKOMbHWMKOB MO XMMUU. B HacToALlee Bpema npenoaaBatenn GpakyabTeTa COCTaBAAOT
3a4aHuA 4na MyHUUMNanbHOro aTana Bcepoccuitckoit onvmnuagpl ana napannenen 7-11
K/1aCCOB, a TaKXe COBMEeCTHO C Konneramu n3 benropoga, CapaHcka, Camapsbl, KpacHoApcKa
pa3pabaTbiBatoT 3a4aHNA MHoronpeameTHON onmmnuaabl «KOHble TaNaHTbI» No NpegmeTy
XUMUSA AN TPpeX BO3PACTHbIX napannenei — 9, 10 u 11 knaccos'. 3Ta onMmnuaga HeogHo-
KpaTHO BXOAWNA B NepeyeHb 0OIMMNMAA, WKONbHUKOB MuHO6pHayku Poccun.

Mpv NnpoBeaeHUM ONMMMMAALI UCMOb3YHOTCA OPUTMHAbHbIE 334a4M Pa3/IMYHON cTene-
HW TPYAHOCTK, BaXHYO POJib NPU pa3paboTKe KOTOPbIX UTPatOT CAeaytoLLne acneKTbl:

1. Hannume mexknpeameTHbIX CBA3EM, MOKa3blBAOLWMX TECHYIO B3aMMOCBA3b €CTECTBEH-
HbIX HayK 1 CNOCOBCTBYIOLLMX PaCLUIMPEHUIO KPYro30pa Y4aCTHUKOB.

2. CoyeTaHMe B 3afaye 3/1eMeHTOB M3 Pa3HbIX pPa3genos xMmuun. Hanpumep, xumuye-
CKMX CBOMCTB M KpUCTannorpapuyeckmx JaHHbIX HEOPraHMYECKUX BELLECTB, CBA3b CBOMCTB
BELLLECTB C UX MPUMEHEHUEM N XUMUYECKOM TEXHOIOTUEN.

3. MNo3HaBaTe/IbHbIN XapaKTep 3agay, obecneymBatowmnii NOAy4EeHNE YHaCTHUKOM HEKO-
TOPOW JONOAHUTENBHON MHGOPMALUK C NOCNEAYOWMM UCMOIb30BaHNEM ee A/1A peLleHns
3a4a4u. Mpur 3TOM y4aCTHUKY HEOBXOAMMO NPOAEMOHCTPUPOBATL YMEHME SIOTUYECKU MbIC-
NINTb M NOAYYaTb BblBOAbI, UCXOAA U3 CBOMX 3HAHUIN M NPefOCTaBAEHHON AOMONHUTENbHON
MHPopmMaL K.

4. MpeanoyTUTesIbHOE UCMONb30BaHME KOMBMHMPOBAHHbIX 33434, COYETAOLLMX pacye-
Tbl C Ka4Ye€CTBEHHbIM OMUCaHMEM ABIEHUIN U HaNUCAHMEM XMMUYECKUX ypaBHEHMﬁ.

5. Pa3BeTBNIeHHAA CTPYKTypa 3a/a4m, COAEPIKaALLAA SNEeMEHTbI Pa3/IMYHOTO YPOBHA TPYA-
HOCTMU.

Jlumepamypa
1. Onumnuaga no xumun «tOHble TanaHTbi»:c6. 3aaaHuit: y4ebH.-meToa,. nocobue/ Mog obul.pea,.
M.MN.3yb6apeBsa; Nepm. roc. Hau. nccned,. yH-T. — Nepmb. 2014 — Bein.1 — 100 c.
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PO/1Ib XUMUKO-TEXHO/TOTUMYECKUX AUCLUUNZIUH NPU NOATOTOBKE
KAAPOB A1 COBPEMEHHbIX BbICOKOTEXHO/IOITMYHbIX NMPOLIECCOB

Maanbirud A.A., CocHos E.A.

CaHkm-lemepbypackuli 2ocydapcmeeHHbll mexHomo02u4eckul uHcmumym
(mexHuyeckuli yHusepcumem), 190013, CaHkm-lTemepbype, Mockoackuli npocnekm, 26,
e-mail: malygin@Iti-gti.ru

CerofiHsA TPYAHO NPeACTaBUTb BbICOKOTEXHOIOTMYHbIE MPOU3BOACTBA HE UCTO/b3YIoLLME
XUMUYECKUX NOAXOA0B NpU pelleHUN KOHKPETHbIX NPaKTUYeCKUX 3aaaud. ﬂpKVIM npumepom
MOXKET CNYKUTb MUKPO3/IEKTPOHUKA, Te BCe OCHOBHbIE 3Tarnbl NJIAHAPHOW TEXHOMOTUK
NU3roToOBNEHUNA UHTErPaZibHbIX CXem CBA3aHbI C XUMMeNn: (I)OTO]WITOFpa(bVIFl, nony4yeHme naeHoK
XUMMWYECKMM OCaKZeHMeM M3 ra3oBoi ¢asbl (XOMd), BakyymHoe peakTMBHOE pacnblieHue
W Hanbl1eHWe, N1asMOXUMMYECKME NPOLLECChI TPABNEeHWS, AUPDY3MOHHOE U MOHHOE Nernpo-
BaHue. MosBNEHME COBPEMEHHbIX BbICOKOTEXHOIOTMYHBIX HAaNpPaBAEeHWU, CBA3aHHbIX C pas-
BUTMEM HAHOTEXHO/IOTUI U UX UCMONb30BAHMEM [/l CO34aHUA 3/1IEMEHTOB CO/THEYHbIX ba-
Tapel, CynepKoHAEeCaTOPOB, CEHCOPHbIX AATYMKOB U APYIUX MATEPUAIOB U U3LENUN, ele
6o/1ee HarNAAHO BbIABUIO POJIb XMMMUYECKUX TEXHOIOTWIA B NPOMBILLIEHHOM NPOV3BOACTBE.

Takum 06pasom, No mepe NOBbILLEHUS YPOBHA TEXHOIOTUI BCe Bonee BayKHYH PoOJb
UrpatoT XMMmYeckne npoueccbl. C ApYroi CTOPOHbI, MHOTME MepPCrneKTUBHbIE Hanpas/e-
HUA B HayKe U NPOMbILLINEHHOCTU CBA3aHbI C HGOﬁXO,CI,VIMOCTbIO Hannymna FI'IY6OKVIX 3HaHUM
B obnactn ¢usmkKn, bruonorumn, matepmanoseneHna, MHOOPMALMOHHbBIX TEXHONOTMIA, MO-
OEeNMpoBaHMA, NPOEKTUPOBAHMA U T.M. PewnTb 33434y NOATOTOBKM KBAaNMOULMPOBAHHDIX
KaZpoB A/ BbICOKOTEXHO/IOTMYHbIX OTpacieil nyTem yBe/NUYeHUs 06bema XMMUYECKOW
NOArOTOBKM Y GU3MKOB MAU GU3NYECKOM Y XMMUKOB-TEXHONOIOB HecnepcnekTMBHO Mo He-
CKOJIbKMM MpPUYMHaAM. ITO KaK CYLLECTBEHHO Pa3/IMYaloLLancs no obbemy U coaeprKaHuio
6a30Ban NOAroTOBKa, Tak U pasHble (Pu3Myeckne nam XMmmudyeckme) noaxoabl K peLueHmto
3334, U3yvyaemble B pamkax creumanbHbIX AUCLUNJINH.

B naHHOM coO0bLLEHUN pacCMOTPEHbI NEPCNEKTUBLI OpraHU3aLMu y4yebHoro npotecca
Ha YpOBHE MArucTpaTypbl C UCMONb30BAHUEM CETEBOTO ObyYeHMs A5 NOATOTOBKM cneLu-
aNNCTOB C pPas3IMYHOM 6a30BOM MOAFOTOBKOM, CNOCOOHbIX 3GDEKTUBHO pellaTb NpaKkTUye-
CKMe 33Ja4M PeasbHOro MPOMbILLIEHHOTO NPOM3BOACTBA.

PaboTa BbINO/MHEHA NPU YacTUYHOM dMHaHcoBOM noaaep:kke POOU, npoekTt 16-03-00214, n PHO,
npoekt 14-13-00597.
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NPUEMbI MOTUBALIUU CTYAEHTOB-XUMUKOB
HA CNEUUANBHOCTb « XUMWUYECKOE OBPA3SOBAHUE»

Mareeesa 3.®., MukynuHa H.10., Menganmnesa M.P.

AcmpaxaHckuli eocydapcmeeHHsIl yHUsepcumem, AcmpaxaHs, Tamuwesa, 20-a,
e-mail: elviral07@rambler.ru

B 0CcHOBE yCMEeLHOCTU U NONTyYEHMA MONOKUTENbHbBIX PE3YNbTAaTOB B X0A4e 06y4YeHus nto-
601 ANCUMNANHE NeXUT Npobiema opraHu3aumn AeATesbHOCTU 0byyaembiX. 3aMeyeHo,
YTO aKTUBHOCTb M OCO3HAHHOCTb 06y4YaeMbIX B OCBOEHUMN KaKUX-TMBO npodeccmoHanbHbIxX
KOMI'IETEHLI,VII‘/‘I Haxo4ATCA B I'IpﬂMOl‘/‘I 3aBNCUMOCTUN OT UX MOTUBUPOBAHHOCTU Ha U3y4YeHUe
Kypca. B ycnosusx, Korga B TedeHue 36 ayAUTOPHbIX 4acoB HEOBXOAMMO He NMPOCTO No3Ha-
KOMWUTb 0ByYatoWmxcss ¢ MHOroobpasHbIMM BUAAMU AEATENbHOCTU YYUTENA XUMUU, HO U
06yunTb UM, HEOBXOAMMO yAEeNsaTb 6o/bloe BHUMaHWe MOTUBALMK CTYAEHTOB K BbIbOpy
byayuwei npodeccun. PopmupoBaHMe KaKUx-1MH60 NpodeccMoHabHbIX KOMMETEHLUA —
3TO ANIMTE/bHbIN NpoLecc, TpebyeT napannenbHoOro U oAHOBpPeMEHHO 60/1bWOro co6CTBEH-
Horo Tpyaal.

PaccmoTprm HEKOTOpble MPUEMBI BOBJIEYEHUSA CTYAEHTOB B aKTUBHYIO AEATE/IbHOCTb MO
0CBOEHMIO Kypca «MeToamKa npenogaBaHusa Xumumn». B xoae obyyeHuns 6biam MCNonb3oBa-
Hbl NpUémbl: 1) NoaroToBKa acce: a) 06 yuntene XuMmmn 1 o N0bUMom yyuTene (Ha npume-
pe noboro npegmeTa); 6) nocne sKCKYPCUK B LLKOJY, B KOTOPOM Npoxoaunna KoHdepeHumsa
ONA yuuTenemn ropoaa u CTyaeHTbl 6biaM NPUrNAWEHHBIMU FOCTAMU M Y4aCTHUKAMM MacTep-
KJacca yunTens XMmuu; B) nocse npocmoTtpa GUIbMA O XKU3HELEATENbHOCTU YUYEHbIX XU-
MWKOB; 2) pa3paboTKa Kelc-3a4aHuna Ana NPoBeAeHUsA 3aHATUA CO CTyAeHTaMMU MIaALWnX
KypcoB; 3) obcykaeHue BuaeodparmeHTOB YPOKOB, MPOBEAEHHbBIX MAaruCTPaHTaMM — y4uu-
TENAMU XUMUN.

9 PeKTUBHBIM NMPUEMOM MOTUBALMM K NeSarorMyeckon AeATeNbHOCTU ABAAETCA CO3-
AaHve BUAeOoMaTePUanoB npoLecca obyyeHusa B pexknme on-line ¢ nocneaytowmm obcyK-
feHveMm. TpakTUKyeM U3ydYeHue nefarorMyeckoro onbiTa NOCPeACcTBOM O3HAaKOMJIEHUSA C
paboToi calToB yuuTenen XMMUK, y4acTUA B HAYYHO-NPaKTUYECKUX KoHdepeHLMAX, Bebu-
Hapax, macTep-Knaccax nefaroros ropoga v obnactv v T.4. Takum 0bpas3om, MHTePaKTUB-
Hoe OCBOeHMe HGaKanaBpaMm METOAMYECKOrO Kypca MOMKET CnocobCcTBOBATL BbIOOPY MMM
B Aa/ibHelleM MarncTepckom nporpammel «Megarornyeckoe obpasoBaHme» no npoduto
«Xvmunuyeckoe obpasoBaHMe».

Jlumepamypa

1. MaTtBseeBa 3.9. MeToanKa npenogaBaHna XMMUU (MHHOBALMOHHBIN Kypc): y4ebHO-meToau4eckoe
nocobue / 3.®. MaTeeeBa. — AcTpaxaHb: ACTpaxaHCKMIA rOCYAapCTBEHHbIN yHUBepcUTeT. U3aartenb-
CKUI oM «ACTpaxaHCKui yHuBepcuteT», 2014. — 208 c.
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CPABHUTE/IbHbINA AHANU3 NOCNEACTBUIA PEGOPM
HALMOHA/IbHbIX CUCTEM OBPA30BAHMUA

Msacoeposa T.I.

Pocculickuli xumuKko-mexHoso2u4eckull yHusepcumem umeHu .M. MeHdeneesa, 125047,
Mocksa, Muycckas na., 9, e-mail: tmyas@muctr.ru

B 70-x rogax 208. B 0Te4eCTBEHHOW M 3apybexkHOoM AntepaType akTMBHO obcyKaancs
BOMPOC O KpU3nce cucTembl 06pa3oBaHmMA, KOTOPbIMA K TOMY BPeMEHW 3aTPOHY/ KaK pa3Bu-
BatowMecs, Tak U pa3BuUTble CTpaHbIl.

BnocneacTBumM Ha pas/IMYHbIX EBPONENCKMX M MUPOBbLIX GOPYyMax NOCBALWEHHbIX BblC-
wemy obpasoBaHuto (1997r.-1998r.) 661 0603HAYEHbI MYTU 3BOOLMM BbICLIEN LLIKOAbI B
XXI Beke. Peyb Wna 0 BaXKHOCTM BCECTOPOHHEN NOATOTOBKMU BbICOKOKBANMULMPOBAHHDIX
CNeumanmcToB, 03HaKOMAEHUM 0BYyYaOLMXCA C COLMANbHbIMU, SKOHOMUYECKUMM U NOU-
TUYECKMMM TEHAEHUMAMM, HabaogaembiMmn B obwecTee’. MHorne cTpaHbl BKAKOYUAUCH B
npouecc pepopmMpoBaHMA CYLLECTBYIOWMX CMCTEM 0Bpa3oBaHMsA, 3aTparneas npu 3Tom
KaK cofeprkaHne obpa3oBaTesibHbIX MPOrpaMm, Tak 1 cuctemy o6pasoBaHuMA B LEOM.

K HacToAwemy BpemeHu B POCCMUM BBEW HOBYIO CUCTEMY OLLEHKM 3HAHWI B cpeaHen
WKoe (caenaB aKUEHT Ha TeCcTOBbIX 3a4aHMAX) U NpoLeaypy 3a4ncieHns abuUTypmueHToB B
By3bl N0 pe3ynbTatam EM3, NpaKkTMYeCcKn NOAHOCTbIO 3aMEeHUAN MOATOTOBKY CNeLManmcToB
ON1A pasHbIX OTpac/iei NPOMbIWAEHHOCTM Ha MacCoBYO NOArOTOBKY 6akanaBpoB, OTme-
HUAW CYLLECTBOBABLUYIO paHee CMCTeMy NOATOTOBKM Hay4YHbIX KagpoB Yyepes acnupaHTypy,
OKa3a/1M 3HauMTeIbHYI0 GUHAHCOBYIO NOAAEPIKKY TONbKO deaepasnbHbIM U HaUMOHANbHBIM
nccnefoBaTeNlbCKMM yHMBEpPCUMTETam. B pesynbTaTe 3TUX HOBOBBEAEHWIA, Kak oTMedyaeT
npenoaaBaTesibCKMIM KOpMyc MHOTMMX By30B, 60/blioe KONMYECTBO HaKanaBpoOB He ymeroT
CUCTEMHO MbIC/IUTb, aHAIM3UMPOBATb MHOPMALMIO, BbIYNEHATL INaBHOE, CBA3HO BbipakaTb
CBOM MbICAW, MPUOBPENN NIOXKHYIO YBEPEHHOCTb B TOM, YTO NpodeccroHaNbHble 3HaHUA
OHW nonyyaT y byaylwmx pabotosatenei.

B coobuieHnm byaeT faH CpaBHUTENbHBIM aHAIM3 NOCNeAcTBUIA pedOopm HaLMOHANbHbIX
cuctem 06pa3oBaHMA B HEKOTOPbIX CTPaHax.

References

1. Kymbc ®.I. Kpusunc obpasosaHus B coBpemeHHOM mupe: CucTeMHbIn aHanu3. M.: Mporpecc, 1970,
293 c.

2. http://edu.tltsu.ru/sites/sites_content/site125/html/medial6869/Levchuk.doc n3 sbicTynnexmns ®.
Mawop Ha popyme «EBponeiickas nporpamma nepemeH B Bbicliem obpasosaHum B XXI B.» CRE action
-1997.111. - C. 43-150.
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SNEMEHTbI AUCTAHLUMOHHOIO OBYYEHUA B XUMUHN

Hesckas E.10., Eroposa O.A., CopokuHa E.A.

Poccutickull yHusepcumem Opyx bl Hapooos,
117198, Mocksa, Muknyxo-Maknas, 6, e-mail:nevskaya_eyu@pfur.ru

CTpemuTenbHO MHOOPMALMOHHO Pa3BMUBAIOLLMINCA COBPEMEHHDBIN MUp TpebyeT wupo-
KOro BHeAPeHUA MHHOBALMOHHbIX Popm 0byueHusA. B HacTosLLee BpemsA NOMUMO Y¥Ke CNo-
UBLUMXCA KNaccuyecknx Gpopm, TakMxX Kak OYHas, O4HO-3a04HasA, Heobxoguma peanuvsa-
LA MHTENNEKTYaIbHbIX BbICOKOTEXHOMOMMYHbIX GOPM 06pa3oBaHMA, NCMNOb3YHOLLUX BEC
CMEeKTP CPeacTB UHTEPHETA.

Obpa3oBaTesibHble yUperKaeHMA BbicLero obpasoBaHMA Npu NoaroToske no npogeccu-
AM U CNEeLMaNbHOCTAM MOTYT UCNO/b30BaTb AUCTAHLMOHHOE 0byyeHuer.

Ha dakynbteTe PU3NMKO-MATEMATUYECKMX U ecTecTBeHHbIX HayK PYH pa3paboTtaHa u
paboTaeT MporpamMma KOHTPOJIbHbIX M KOHCYNbTaLUMOHHbBIX MEpOMNpUATUIA, NMPOBOAUMbIX
C UCMO/Nb30BaHUEM WHTEPHET-TEXHONOMMI. MonyyeHne xmmuyeckoro obpasoBaHuA aAuc-
TQHUMOHHO B LLe/IOM HEBO3MOMHO, HO ANA ycuieHusa obpasosaTtenbHoro sapdekTa BO3-
MOHO BBEAEHWE 3/1eMEHTOB UHTepHeT-06yyeHnA. OCHOBHaA UX LeNb - AOMNOJHUTEIbHAA
nogzep:ka off-line popm obyyeHna 6e3 yBennmyeHUA KOAMYECTBA YACOB JIEKLMOHHOMN U
nabopaTtopHoit Harpy3sku. OTCyTCTBME IMYHOTO KOHTAKTa C NpenojaBaTe/ieM KOMMeHCUpy-
etca on-line KoHcynbTaumamu, coobweHnamm B mmkpobnore, E-mail nepennckoii, Skype-
KOHCY/NbTaLMAMM.

CpaBHWTENbHbIA aHAaNU3 pe3yNbTaToB 3HAHWM, NONYYEHHbIX CTYAEHTaMW B cUcTemMe C
3/1eMeHTaMM AUCTAaHLMOHHOTO 0byyeHusa, ¢ pe3yabTaTamMu, MOAYHEHHbIX KNAaCCUYECKUM Ny-
Tem, NoKasan, YTO UHTEPAKTUBHbIE KOHCY/IbTaL MUK CYLLECTBEHHO MOBLIWAIOT YPOBEHb 3Ha-
HUI. KombunHUpoBaHHbIM on-line n off-line pexknm paboTbl co cTyaeHTammM ocyLLecTeaseTcA
¢ 2011 ropa. 3a Tpu roga CTaTUCTMKa on-line o6palleHnin Mo KOHCYNAbTaTUBHBIM BOMPOCam
3HauMTe/IbHO BO3POC/A, YTO CBUAETENLCTBYET O CTabU/IbHO PACTYLLEM YPOBHE KOMMbOTEP-
HOWM rPaMOTHOCTM, a TaK»Ke O CMPOoCe Ha MaTepuasbl Kypca, KOTopble AOCTYMHbI Yepes UH-
TEPHeET.

Jlumepamypa
1. Npwukas Ne 137 MuHuctepctea obpasoBaHma U Hayku PP ot 06.05.2005 «O6 ncnonb3oBaHUK Auc-
TaHUMOHHbIX 06pa30BaTeNbHbIX TEXHONOTUIN»
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WHTEPAKTUBHbI METO/, OBYYEHWA CTYAEHTOB
C UCMONb30OBAHUEM NOTEHLIMANA BY3A
N AKAAEMMUYECKOTO UHCTUTYTA

MoHomapes B.U.?, Asoiickaa O.B.°

“WHcmumym memannypauu YpO PAH, 620016, EkamepuHbype, ynuua AmyHOceHa, 101
SQre0y BO Ypansckuti TAY, 620075, EkamepuHbype, ynuua Kapnaa /lubkHexma, 42,
e-mail: metal-olga@mail.ru

B XXI Beke xumua Bce 6onblue NMPOHUKAET B pasHble OTPACAM MPOMbILLEHHOCTH, B
TOM Yncne MeTaaNypruto, CesbCKOX03ANCTBEHHOE MALLMHOCTPOEHUE u apyrue cdepbl. Xu-
MWYECKMIA COCTaB M CTPYKTYpa MaTepuasioB ONpeaensatoT Ux CayKebHble CBOMCTBA U 3KC-
NAyaTaLuMOHHYI0 HageXHOCTb. CeroaHa WMpoKoe NCnoib30BaHUe 3apyberKHOM TeXHUKKN U
MaTepmasioB CHUMXKAET SKOHOMMYECKYHo be3onacHocTb Poccuu, Bcneactame yero ocobyto ak-
TyaNbHOCTb NpMobpeTatoT BONPOChbl UMNOPTO3aMeELLEHNA, B Peasin3aLmnmn KOTOPbIX BaXKHYHO
PO/Ib UTPAKOT XMMUA U XMMMYecKoe obpasoBaHue.

B KauyecTBe O4HOM U3 NPUHLMUNMANABHO HOBbIX CTPATErMn NOATOTOBKMU CNEeLManncTos B
BbicLleM 06pa3oBaHNM BblABUIAETCA OPUEHTALMA Ha OBAALEHNE KOMNETEHLMAMM, roTOB-
HOCTb OCYLLECTBAATb Hay4YHO-UCCNeO0BaTe/IbCKYI0 AeATeNbHOCTb. OucumnanmHa «MaTe-
puanoBeseHME U TEXHOIOMMA KOHCTPYKLMOHHbBIX MaTepuanoB» BXOAMUT B 6A30BYH YacTb
npodeccMoHanbHOro UMKNa yyebHoro HanpasneHua 6akanaspuata 35.03.06 «ArpouH:ke-
HepuA» 1 6asmpyeTca Ha Kypcax XMMmUn, GU3NKKU, MHGOPMATUKM.

Llenb HacToAlwero nccnenoBaHua — paspaboTka anropMtma NpoBeAeHUA MHTepPaKTUB-
HOrO 3aHATMA MO BbIWEYKa3aHHOW AUCUMMNIMHE. BaxKHYIO pOoib NpU NpPoBeAEHUMN 3aHATUA
Urpaet Haamume NpMbopoB AA MUKPOCKONUK B y4ebHOM ayaAUTOpPUM, YTO NO3BONIAET NpPaK-
TUYECKM 3aKPEennTb TEOPETUYECKOE U3yYeHMe CTPYKTYPbl MeTaIMYeCcKMX CNaaBoB Pas3/iny-
HOFO XMMWYECKOro COCTaBa, a TaKKe Noay4yuTb MHGOPMALMIO BU3YaslbHO NMPU O3HAKOM/Ie-
HuM ¢ paboToi obopysoBaHuA.

[Ons pacwupeHns amanasoHa npuobpetaemblix CTyAeHTaMU 3HAHWUIM B y4ebHYO npak-
TUKY BXOAWT MpoBeAeHMe MacTep-KnaccoB B nabopatopuax NHctutyta metannyprum YpO
PAH, ocHallleHHbIX COBPEMEHHOW aHA/IMTUYECKOM annapaTypom, Npu y4acTMM BbICOKOKBaA-
NMOULMPOBAHHBIX CNELMaNnCTOoB.

Taknm obpasom, npoBedeHME IKCKYPCUI U macTep-Knacca B MHCTUTYTe meTannyprum
no3BosseT rMybKe NOHATb M3yYaemblit MmaTepunasn, cnocobcteyeT GOPMUPOBAHNIO KOMMe-
TEHUMW, PaclUMPEHUIO HAaBbIKOB SKCMEPUMEHTa, CTPYKTYPUPOBAHMIO HOBbIX 3HAHWA U MO-
XKeT 6bITb PEKOMEHA0BAHO K Ja/ibHelLLemMy NPakTUYeCKOMY UCNOb30BaHMIO.
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CO3AAHME NPAKTUKO-OPUEHTUPOBAHHOM
XUMWYECKOM LUKONbI B YPOY

CenesHeBa WU.C., LLlabyHuHa O.B., UBaHuoBa M.H., BeamartepHbix M.A.

Ypaneckuli pedepansHbili yHUsepcumem umeHu nepsoeo lpesudeHma Poccuu b.H.
EnsuyuHa, 620002, EkamepuHbype, Mupa, 19, e-mail: i.s.selezneva@urfu.ru

B XMMUMKO-TeXHONOTMYECKOM MHCTUTYTE (XTU) Yp®dY co3aaHa MpakTUKO-0pPUEHTUPOBAH-
Has XMMUYecKas Wwkona (LLIKona), B KOTOPY MOTyT BbITb 3aUMCEHBI YYEHUKM OBLLMX U Cre-
LMann3NpoBaHHbIx 8-11 K1accoB XMMMYECKOro 1 XMMKKO-bronornyeckoro npodpuna WKon,
NvueeB U ’MMHasui r. EkatepuHbypra.

CospgaHue n GyHKUMOHMpPOBaHUe LLIKoAbl HanpaBaeHO Ha pelleHre CaeayoLnxX 3agay:

1. npodopueHTaums n npeobpaszoBaHMe CNOHTAHHOIO MHTEPECA LKOJIbHUKOB K XUMMU-

YeCcKMM HayKam B npodeccroHasibHble 3HaHUA;

2. ¢dopmupoBaHMeE Y LIKOAbHUKOB NPAKTUYECKUX HAaBbIKOB BbINONHEHWUA XMMUYECKOTO
3KCMepuMeHTa, aHa/M3a U MHTepnpeTaLmm NoNyYeHHbIX Pe3ynbTaTos;
OopraHn3aLuma CONPOBOMKAEHUA HAYYHbIX NMPOEKTOB yYaLLUXCH;

4. ¢dopmmnpoBaHME BbICOKO MOAFOTOBAEHHOIO KOHTUHIEHTa abUTYpPUEHTOB, NAaHMpy-

lowmnx obyyeHne B bakanaspuate M marmctTpatype MHCTUTYToB Yp®Y no xumuye-
CKUM, XMMUKO-TEXHONOTMYECKUM U BUOTEXHONOTMYECKUM HamnpaBaeHUAM.

Mporpamma LWKonbl npegycmaTtpuBaeT npoBegeHWe 1abopaTopHbIX M MPAKTUHECKUX
3aHATMI, HAYy4YHbIX UccneaoBaHUi Ha 6ase XTU YpdY u nHctutytos YpO PAH no pasnunu-
HbIM HanpasaeHMAM obLel, OpraHUYecKon, aHaNUTUYECKon U Gusmyeckon xummm, 6uo-
TEXHONIOMMU C UCNOJ/Ib30BAHNEM COBPEMEHHOTO NPUBOPHOTO PU3MKO-XMMUYECKOTO NapKa.
BbINyCKHUKN TPaKTUKO-OPUEHTUPOBAHHON XMMUYECKOW LLIKO/Ibl MOAY4atoT COOTBETCTBYHO-
wme cepTMdMKaTbl, B gasibHelWwem npu noctynaeHmm B XTU Yp®dY cmoryT npoaoKuThb 3a-
HUMaTbCA HAaY4YHO-UCCNef0BaTENbCKON AeATeNbHOCTbIO Npu 0byvyeHun B Hakanaspwuate u
maructpaTtype.

Takum obpasom, peanusauma paspabotaHHon Hamm KoHuenumm HenpepbiBHOrO 06pa-
30BaHuA «LLIKona—6akanaBpuat—marnctpaTypa—acnmpaHtypa» B YpdY B ganbHenwem npu-
BedeT K GopmMpoBaHMIO y4ebHO-HayYHOrO KiacTepa, MHTErpUpPYHOLLLEro BOSMOMHOCTM BbiC-
wei wrkosnbl 1 YpO PAH, pa3suTuio rmbKoin ypoOBHEBOM CUCTEMbI NOATOTOBKM CNELMNANNCTOB,
CNocobHbIX K NpoBeAeHUt0 GyHAAMEHTANbHbIX U NPUKNAAHBIX UCCAe0BaHUIA MO aKTyab-
HbIM HaMNpPaB/AEHNAM CO3aHMA NEPCNEKTUBHBIX MAaTEPUANOB, UX aHAIN3Y, CTaHAAPTM3aL MK
n cepTndurKaumm, paspaboTke 1 peannsaLlmm sHepro- n pecypcocbeperaroLLmx, Maso0TXo4-
HbIX, @ TaK¥Xe HAaHOTeXHO/IOTUI B HayKe 1 NPOU3BOACTBE.

w
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O BAPUAHTE HOBOIO YYEBHUKA XMMWU
B CBETE MPOBJIEM XMMWYECKOIO O6PA3OBAHUA

CupotkuH O.C., CupoTkuH P.O.

KazaHckul 20cydapcmeeHHbili aHepeemu4yeckull yHugepcumem,
420066, KazaHb, KpacHocensckas, 51, e-mail: rsir@mail.ru

CoBpemeHHas xumus pasgpobieHa Ha MHOXKecTBO (0Kono 100) oTaeNbHbIX AUCLUUNINH.
3TO CONpPOBOXKAAETCA TOTAaZIbHOW «MOAMEHON» XMMUYECKUX OCHOB 3TOM BarKHeWLel ecTe-
CTBEHHO-HAYYHON AUCLMUMIUHBI GUINYECKUMU TEOPUAMM (KNACCUYECKUI NpUuMep peayK-
LMOHM3MA). DTO NPUBENO K OMpeaeseHHOMY perpeccy B M3y4eHWn XMmuyeckon Gpopmbl
OBUXKEHUS MaTepUM U KPU3KUCY B XMMMUYECKOM 06pa3oBaHuK. B pesynbtaTe 601bLINHCTBO
TPAAULMOHHBIX Y4eHOHUKOB MO XMMUM NPU BCeN MX MHOOPMATUBHOCTM AatOT 0byvyaeMbim
YacmHoele U U3bbimoYHble (PUIUKO-XUMUYECKUE 3HAHUA 8 yuepb ¢hyHOamMeHmManbHbeIM Cu-
CMeMHbIM U He0bX00UMbIM  XUMUYECKUM.

B yuebHMKe, cO34aHHOM aBTOpPaMM HacTosLero coobuweHns, 0606LeHbl COBpeMEHHble
Hayana obuwen 1 HeopraHUYECKOM XMMUM C ONMOPON Ha pPsAL B6A3UCHbLIX HAYYHbIX XMMUYe-
CKMX MHHOBALMIA. OTO OCHOBHbIE MOJIOXKEHUS MeopuU XUMU4YEeCKO20 CmpoeHus eewecmaa
A.M. Bymneposa, NoN0KeHHble B OCHOBY eOUHOU meopuu CmpoeHUsA XUMUYecKux coedu-
HeHuli, eduHas Mmooesb Xumuyeckol cesa3u aneMeHToB U Cucmema xumuveckKux cesasel u
coeduHeHuli, obbeanHatoWwan 6a3oBble TOMO- U reTepoAfepPHbIe KAaccbl HEOPraHNUYeCKUX
XMMWYECKUX COeAMHEHMIA. B pe3ynbTaTe, B OCHOBE AaHHOTMO y4ebHMKa NEeXUT CoBpEeMEHHan
napagurma uUsnoxKeHusa XuMmnn 8 Buge cumbuosa naeit A.M. bytneposa n [1.1. MeHgeneesa
B paMKax JIOrMYecKol LienoYyKkmn NOHATUI «cocmaes u murn Xumu4veckol ceA3u 31emeHmos —
Xumu4eckoe cmpoeHue — ceolicmao seujecmeaa».

B pesynbTaTe, rnaBHbIM AOCTOMHCTBOM HAcTOALWEro Tpyaa aBnsetca bonee ToyHoe, No
CpaBHEHUIO C TPaANLMOHHbIMU yqeﬁHMKaMM, pPacKkpbiTUEe UHOUBUAYANBHOCTU NpegmeTa
XUMUUN U d)yH,CI,aMEHTa]'IbeIX OTAINYUTENbHbIX 4epT 3TOM ANCUNNAUHDbI OT OPYrux ecteCTBeH-
HbIX HayK (GU3MKKM U T.4.). Y4ebHUK yaayHO coyeTaeT CMCTEMHOCTb M YHMBEPCa/bHOCTb
NoAX0A0B K WU3/I0KEHUIO OCHOBHbIX K/1aCCOB XMMWYECKUX COeAMHEHWI U pa3genos 3Tok
Ba)KHelLWen ecTeCTBEHHOHaY4YHOM M y4yebHoN ancumnamHbl. Ocoboe BHMMaHWE OTBEAEHO
PaCKPbLITUIO XMMUYECKOTO CMbICNa ABIEHUI, N3yYaeMbiX B 3TOM AUCLMMNINHE, PAaCKPbIBato-
LWMX cneundurky maTepnanbHOro 06beKTa Uccaefo0BaHNA 3TOM HayKKM, B BUAE XMMUYECKOTO
COeMHEeHUA 3N1eMEHTOB (XMMMWYECKOro BellecTsa), ee npegmera, 0CobeHHOCTeN Xummye-
CKOW CTPYKTYpbl BELEeCTBa, CBOMCTB (XMMMUYECKME NPeBpaLLeHMs 1 T.4.) U obnacTen NpakTu-
YeCcKoro 1cnosb3oBaHus.

YyebHUK peKoMeHA0BaH B KayecTBe YHUBEPCAIbHOIO PYKOBOACTBA NPW U3ydeHUn dyH-
[AMEHTA/IbHbIX OCHOB COBPEMEHHON 06LLE M HeOpPraHUYECKOM XMMUK ANA CTyAeHTOB ba-
KanaBpOB M MArMcTpoB BCEX HAaMPaBAEHUI U CNeLManbHOCTEN.
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®OPMUPOBAHUE CNELUANbHBIX KOMMNETEHL UM
B KYPCE HEOPTAHUYECKOW XMMUMN B BbICLLEN LLUKONE

CkopuK H.A.

TomcKuli eocydapcmaseHHbIl yHusepcumem,
634050, Tomck, npocnekm JleHuHa, 36, e-mail: skorikninaa@mail.ru

HeobxoaMMOCTb cO34aHWA NPeaAMETHbBIX, CreLuabHbIX KOMMNETEHLMI B By3e onpeae-
nsetTca Tem, Yto B ocHoBe ®OIC NeKUT AeATeNbHOCTHO-KOMNETEHTHOCTHbIM NOAX0Z4 B 06-
YYEHUU, XapaKTEPU3YIOLLMNCA CBA3bIO AUAAKTUYECKMX eANHUL,: 3HAHUA—YMEHUA—HABbIKU—
onbIT AeaTenbHocTU. MpodeccuoHanbHbie KOMNETEHLMM MOHUMAIOTCA KaK COBOKYMHOCTb
06Lwmx, obuenpodeccmoHanbHbix (OMK) 1 cneymanbHbIX KOMNETEHLMIA.

MpodeccMoHanbHble KOMMNETeHUMN «aKagemuyeckoro 6akanaBpa» COOTBETCTBYIOT Ha-
YYHO-MCCNEeA0BaATENbCKOW AeATENbHOCTU, Nearornyeckon geaTenbHocTM B obweobpasosa-
Te/IbHbIX yupexRaeHnax. CneumanbHbIMU KOMNETEHUMAMKU! BaKkanaspa, KoTopble Gpopmupy-
HOTCA NPU 0B6YYEHUU HEOPraHUYECKON XMMWKN B YHUBEPCUTETE, ABNAIOTCA: NO3HABaTe/IbHble
(KOTHUTMBHbIE) KOMMETEHLMW — MOHMMaHUEe 0COBEeHHOCTeN XMMnYeckoin GopmMbl opraHu3a-
Unn matepun, 3HaHMe OCHOBHbIX 3Tanos, SBKOHOMepHOCTeﬁ, ncrtopun n TEHAEHLI,VII‘/‘I pa3su-
TUA HEOPraHMYECKON XMMMU, MECTA U €€ POJIU B }KU3HWU COBPEMEHHOTO 06LLEeCTBa, BAageHne
ee NOHATUMHbIM annapaTom, 3HaHWE U NOHMMAHME Ba*KHEMLIUX KOHLENUWi, NPUHLUMNOB,
3aKOHOB M TEOPUIA HEOPraHNYECKON XMMUK, MOHMMaHWe obLwel CTPYKTYpbl Kypca U B3au-
MOCBSI3U €€ CO CMEXHbIMW OUCLMUIMIMHAMMW, UCMO/Ib30BaHNE OCHOB XMMUYECKUX 3HAHWI
419 GOPMMPOBAHMA MUPOBO33PEHUYECKON NO3MLMM U €CTECTBEHHOHAYYHOM KapTUHbI MUPA;
NpaKTUYeCcKMe KOMNEeTEHLMM CBA3aHbI C paboTol B XMmUYeckol nabopatopum (HaBbIKK XK-
MWYECKOTo 3KCNepuMeHTa, HaBblKM PaboTbl Ha COBPEMEHHbIX y4ebHO-Hay4HbIX npubopax
n obopynoBaHuW, BAageHe meTogamum 6esonacHon paboTbl U 0bpaLLEeHUA C XMMUYECKK-
MW MaTepuanamu); byayuime npopeccMoHabHble KOMMNETEHL MU CTYAEHTOB YHUBEPCUTETA
NPOrHO3UPYIOTCA, MOZENUPYIOTCS B y4eOHON AeATeNbHOCTU (YMeTb Haxo4WTb CBA3U, OTOU-
paTb coaeprKaHne oby4eHns Kypca HeOpraHMYeCcKoM XMmmnm ana byayliei HayyHo-uccneno-
BaTe/IbCKOW M Negarormyeckoli aestenbHocTH). B paboTe npmMBoaATca cneyumanbHble Komne-
TeHuuK, dopmupyemble B pesysibTaTe OCBOEHUS CTYAEHTaMW MEePBOro Kypca XMMUYECKOTo
dakynbTeTa AMCLMNAMHBI “HeopraHunyeckas xummua”, KOTopble COCTaB/IeHbl Ha OCHOBE ABYX
yposHeit OlNK — 6a30Bom 1 yrny61eHHOM.

Jlumepamypa
1. FaBpoHckas t0.10. M3B. Poccuiickoro MY um. A.W. TepueHa, 2008, Ne 10 (64), 171.
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CUCTEMA AOMNO/THUTE/ZIbHOIO OBPA3OBAHUA B OBJ/IACTU
ECTECTBEHHOHAYYHbIX ANCUNNJINH «EASYCHEM»

CkocbipeBa H.C., OpguHapuesa A.B., Kapnos B.B, leatoxuH A.C, LLlabyHuHa O.B.,
backakosa C.A., Nanaiga A.M.

Ypansckuli pedepansHbill yHUsepcumem umeHu nepsoeo lpe3udeHma Poccuu
b.H. EnbyuHa, 620002, EkamepuHbype, Mupa, 19, e-mail: skosyreva.nataly@mail.ru

HenonynAapHOCTb eCcTecTBEHHbIX HayK cpean LWKONbHUKOB NPUBOAMUT K YMEHbLUEHUIO
CNpoca Ha TeXHUYECKMe CneLmanbHOCTM B BY3ax, HU3KOM KOHKYpPEeHLUMKU cpean abutypueH-
TOB U, KaK pe3ynbTaT HEBbICOKOM KBaMUKaLMM BbiNyCKaeMbix cnewmannctos. OTcyTcTeue
MHTEepeca Yy WKONbHMKOB CBA3aHO C HEMOHMMaHUEM, KaK NpenogaBaeMblii MaTepuasn cBs-
3aH C peasibHOM }KU3HbIO.

[na pelweHna aTo Nnpobaembl rpynnov MHULMATUBHbBIX CTYAEHTOB, BbINMYCKHUKOB U CO-
TpyaHWKOB Yp®Y 6bina co3gaHa nporpamma A0NoHUTEeNbHOro 06pa3oBaHMA MO XMMUK
«EasyChempy, coctoAwan U3 Tpex aTanos - Hay4YHO-MONYAAPHOE Loy N0 XUMUU U XMMUYe-
CKaA Urpa-KBecT, XUMUYECKUI TYPHUP WKONbHUKOB, OTKPbITAA WKOJIa N0 XUMUMN. ,U,aHHaﬂ
cMcTeMa MOXKeT BbITb aHaIorMYHbIM 06pa3om peannsoBaHa gas GU3nKK U Bruonoruu.

I'IepBb|17| 3Tan Npu3BaH nNpueaedb BHMMaHUE WKO/IbHUKOB K XUMUU KaK NpeameTy, 4aTb
BO3MOYHOCTb CAMOCTOATE/IbHO MPOBECTU IKCNEPUMEHT, NPUNOMKUTL CBOM 3HAHWA K peLle-
HUIO UTPOBbIX 33434 U YAMBUTLCA KPAaCOYHOCTM 3TOM HayKu. B 2015/16 yue6HOM roay B Loy
M Urpe NpuHaAIo ydyactnue 6onee 1000 Yyenosek.

XMMWYECKUIA TYPHUP - 3TO KOMaHAHOE COPEBHOBAaHWE MO PELUeHWUI0 MPaKTUYECKUX
XMMWYECKUX KENCOB, 3aBE4OMO HE MMELMX TOYHOrO peweHus. B xoge 3a04yHOro sTana
KOMaHAbl ULWYT OTBETbI Ha 3a4a4M U3 NpeaNoXXeHHOro KoOMnNaeKTa U nocewarT TeMmaTnye-
cKue nekumu. KomaHzabl, npowejlimMe KBaandpukaumio, O4HO 3aLlMLLAIOT CBOM PeLLeHnn B
X0A4e Hay4yHoro 608 Apyr C A4PYrom nepes KOMMNETEHTHbIM XIOPW U3 YnMcna npenogasaTenei
BY308B 1 npeactaBuUTENEN XMMUYECKUX NPOU3BOACTB. XMMUYECKUIA TYPHUP LIKOJIbHUKOB B
2015 rogy cobpan 42 komaHAabl U3 EkatepuHbypra u CBepanoBCKoM 06aacTu.

TypHUp 3apekomeHao0Ban ceba, kak dopmaTt 0byyeHUA, MHULMUPYIOLLMIA COBCTBEHHDbIN
nccnenoBaTeNlbCKUI MHTEPEC Y YH4aCTHUKOB, PAa3BMUBAOLLMIA KaK KOMMETEHLMN Heobxoau-
Mble ANS BeAEHUA Hay4yHOW AeATeNbHOCTU (YMeHMe BblABUraTb, MOATBEPKAATb U ONpoBep-
raTb rMNoTe3sbl), Tak U HaBblKK, HEObXoAMMble A4 Nt06Ooro cCoBpeMeHHOro YenoBeka (Bese-
HUWe AMCKYCCUM M Mpe3eHTauma cobcTBeHHOW naen).

B xo4e TpeTbero sTana WKOMbHUKM MOTYT NOCETUTb OTKPbITbIE SIEKLMOHHbIE U Nabopa-
TOPHble 3aHATUA y NpenogasaTteneit BY3oB ana yraybneHma cBOMX 3HaHUM, a TaKkKe noce-
TUTb NPodUIbHbIE NPEeANPUATUA XMMUYECKOW OTPaC/M.
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[ONONHUTENbHBIE OBLLEOEPA3OBATE/IbHbIE MPOTPAMMDbI
XMMMUYECKOTO NPOPUNA B MANIOI AKALEMUM HAYK PC(fl)

Cokonosa M.A.,*5® Eropos B.A.,>% KypHesa M.B.,? CnupngoHos A.M.*®

“Manas akademua Hayk pecnybauku Caxa (Akymus),

678011, Pecnybnuka Caxa (Akymus), Yanaeso, I CassuHa, 1
5Cesepo-BocmoyHeili hedeparnsHbil yHusepcumem um. M.K. Ammocosa,
677007, AkymckK, benuHcKkoz0, 58
sYIHcmumym npobnem Hepmu u 2aza CO PAH, 677007, AkymcK, AsmodopoxHas, 20,
e-mail: marsokol@mail.ru

B ntone 2015 r. dusnko-matematmyeckmii popym “JIEHCKUIM Kpalh“ npu MUHUCTEPCTBE
obpaszoBaHus Pecnybanku Caxa (fIKyTva) npeobpasoBaH B rocyfapcTBEHHOE aBTOHOMHOE
yypexaeHue gononHuTenbHoro obpasosaHua Pecny6avkm Caxa (Arytma) «Manaa akage-
Mua HayKk Pecnybamkm Caxa (Akytua)» (MAH PC(fl)). OcHoBHOW 3agayelt HOBOTO yupexae-
HUA ABNAeTCA paclwmpeHne Gopm paboTbl C 0OfaPEHHBIMU AETbMMU.

Kadenpa xumum Hapagy ¢ nposefeHnem y4ebHO-TpeHUPOBOYHbIX COOPOB MO NOAMOTOB-
Ke LWKOJIbHMKOB K OIMMNMaAaM pPas/iMyHOro ypoBHsA, Hayana paboTy no MHAMBUAYaNbHOMY
W AUCTAHUMOHHOMY rpadumKy obyyeHua Hanbonee NepcneKkTUBHbLIX LWKOAbHUKOB. 3TO AaeT
BO3MOXHOCTb 0bLeHMA npenogasaTena u obyyatoleroca He NEPUOLMYECKN, @ B TeUeHUe
BCEro y4ebHOro roga v, KOHeYHo, cnocobCTBYET NOBbILLIEHWUIO KAYeCTBa NOAFOTOBKU K OIMM-
nuagam. Ha 6aze MAH PC(fl) npoBeaeHa nepsas B UCTOPUM Beaylmx WKon Poccum CYHL,
MY n CYHL, HI'Y coBmecTHas netHAa wkona aas 100 ayywmx yyawmxcs Pecnyb6amnku.

CambIM 3HaUYUMbIM U3MEHEHMEM AeATeNIbHOCTU Kadeapbl XMMUKU B CBA3U C CO3AaHMEM
MAH PC(fl) ABnaeTca NoBblLWEHHOE BHMUMaHME K OpraHn3aummn Hay4yHo-MCcciea0BaTeIbCKOM
paboTbl yyawmxca. K aton dopme aeAatTenbHOCTM NpuBieKatoTcs ydyeHble CBOY mm. M.K.
AMMOCOBa U MHCTUTYTOB AKYTCKOro Hay4yHoro ueHTtpa CO PAH. Co3gaHo 29 pernoHanbHbIX
otaeneHmii MAH PC(A). B pamKax paboTbl opraHM3yTCA KOMMIEKCHbIE HayYHble 3KCneaun-
LMW LWKONBbHUKOB, /IETHWE LUKO/bI-3KCMeANLMU NPAaKTUYECKN Ha Bcel Tepputopumn PC(A).
Takum obpasom, yyawmecs Pecnybankm nmeroT BOSMOXKHOCTb 3aHMMaTbea HUP no peanb-
HbIM MEepPCNeKTUBHbIM HaNpPaBAEHUAM HayKW, BONbLIMHCTBO MUCCeA0BaHUI NPOBOAATCA C
MCMNO/Ib30BaHMEM YHUKA/IbHOTO MeCTHOro maTepuana. Akagemua sowna B LLUKonbHyto nry
PocHaHo, nonyymna cratyc STEM-ueHTpa.



OnNbIT PEAZIU3ALUN MPOTPAMMbI MPOPECCUOHA/IBHOW
NEPENOAITOTOBKU BAKANABPOB XMMWUUN B BOPOHEXCKOM
rOCYOAPCTBEHHOM YHUBEPCUTETE

TomuHa E.B., Chagkonesues b.B.

BopoHexcckuli 20cydapcmeeHHbil yHugsepcumem,
394006, BopoHex, YHusepcumemckaa nsa., 1, e-mail: tomina-e-v@yandex.ru

[JononHutensHoe obpa3oBaHWe HaMpaBAeHO Ha yAO0BIEeTBOPeHWe 06pasoBaTebHbIX
M npodeccmoHanbHbIX NoTpebHocTen, npodeccnoHanbHOe pa3BuUTUE YenoBeKa, obecne-
YeHMe COOTBETCTBMA €ro KBa/MdMKaLMM MEHAIWMMCS YCA0BUAM MNPOodeccMoHaIbHON
[eATeNbHOCTU U coumanbHol cpeapl. OAHMM M3 MyTel OCyLLEeCTBAEHUS AOMONHUTENbHO-
ro 06pasoBaHuUA ABAAETCA peannsaLmsa Nporpammbl NPodeccUoHaNbHOM NePENnoOAroTOBKU.
Mporpamma npodeccroHaibHOM NepernoaroToBKM Hamnpas/ieHa Ha NosyYyeHne KOMMeTeH-
LUK, HEOBXOAMMOWN AN BbIMOSHEHUSA HOBOrO BMAA NPOGECCUOHANbHOW AeATe/IbHOCTH,
npuobpeTteHne HOBOM KBanbUKaLUW.

B BOPOHEKCKOM rOCYHUBEPCUTETE HA XMMUYECKOM daKyabTeTe B TeYeHUe 6 neT pea-
nm3yeTca nporpamma npodeccmoHanbHOM NepenoaroToBku «lpenogasatenb» No Hanpas-
NeHuto «Xumusx». [laHHasa nporpamma npodeccMoHaNbHOW NEPENOArOTOBKM UMEET LeNblo
dopmupoBaHmMe y obyyatowmxcs NpodpeccMoHaibHbIX KOMNETeHUMM, Heobxoammblx ana
BbIMOJIHEHUS HOBOTO BMAA NPOdEeCCUOHANbHOM AEATENbHOCTU, @ UMEHHO NeJarorMyeckon,
M npuobpeTeHna HOBOW KBanuduKaumm «lpenogasaTenb». Mporpamma npegHasHavyeHa
AN UL, UMEIOLLIMX UK MOJTYYatoLLIMX Bbicliee 06pa3oBaHMe MO HanpaBAeHUO «XUMUAY,
W XKeNaloLWwmx NoayunTb AONONHUTE/IbHYIO KBAMPUKALLMIO NPenoaaBaTens cpesHero yyeb-
HOro 3aBefeHuA No nNpeameTy 6a3oBol NOAroTOBKW. MoslyyeHHbIe B pe3y/ibTaTe 0CBOEHWs
nporpammsbl I'IpOd)ECCMOHaﬂbeIe KomMmneTeHuunn, ymeHnAa n 3HaHnUA HenocpeaACTBEHHO MO-
ryT BbITb MCNONBb30BAHbI B MPAKTUYECKON AEeATeNbHOCTU Nefarormyeckux paboTHUKOB yu-
peXaeHui cpeaHero obuiero 1 cpesHero npodeccmoHaibHoro o6pasoBaHus.

B pamkax yuebHoro nnaHa nporpammsbl 10 Heie/lb OTBOAMTCA Ha NEAArorMyYecKyto nNpakK-
TUKY B 6a30BbIX LWKOMAX. B KauecTBe UTOrOBOM aTTecTalMm BbICTYNAOT KBAMPUKALLMOHHDIN
MEXANCUMNANHAPHBIN 3K3aMeH U BbiMyCKHas KBanuduKauMoHHasa paboTta. B nocnegHue
Bpems HabniofaeTca pes3koe BO3PacTaHWe MHTepeca yyalluxcs XMMUYEcKoro dakynbteTa
BI'Y K nprobpeTeH1to HOBOM KBanMbUKaLMK, O YEM CBUAETENLCTBYIOT cleaytowme undpbl:
B 2015 roay npucBoeHa KBanuodukauma «lMNpenogasatenby» 44 obyyatowmmes, a Habop Ha
nporpammy coctasmn 51 yenosek.
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XPOHUKU XUMUKO-TEXHO/TOTMYECKOIO OBPA3OBAHMUA:
MBXK - 2-o1 MI'Y — MUTXT -
MOCKOBCKWI TEXHO/IOTMYECKUIA YHUBEPCUTET

flkoBnesa I.H., boratukos b.®D.

MockoscKkull mexHonoau4eckuli yHusepcumem (MUTXT),
117571, Mocksa, npocnekm BepHadckoeo, 86, e-mail: muzey@mitht.ru

«Mlcmopus He yyumensHUUd, a Ha03upamesnbHUUQ: OHA HUYemy He Y4um, HO HeCmoKo
HAKA3bI8AeM 30 HE3HAHUE YPOKO8»
B.O. KnrouescKuli

PaccmaTtpurBatoTCA UCTOPUYECKME acneKTbl CTAHOBAEHUA M COBEPLUEHCTBOBAHMA XMMMU-
KO-TeXHOMI0rMyeckoro obpasoBaHua B Poccum (XTO) Ha npumepe MOCKOBCKOFO MHCTUTYTA
TOHKOM XMMWYECKON TEXHOOMMK, POb NpodeccopcKko-npenoaaBaTeibCKoOro CocTaBa, Me-
TOAbl U CUCTEMbBI NPENOoAaBaHUsA, NPOBEAEHME HAYUYHbIX UCCNeA0BaHNM, Npobaembl U nep-
cnekTnsbl XTO Ha pa3nuyHbIX 3Tanax pasBuTuUA.

MOCKOBCKNIA MHCTUTYT TOHKOM XMMWUYECKOW TexHonormm mmeHn M.B. JlomoHocoBa —
04MH U3 cTapenwwmnx BY3oB cTpaHbl. MicTopus ero co3gaHusa u HEMPepbIBHOIO CyLLLEeCTBOBA-
HUA KaK Bbicwero yyebHoro 3aBegeHua HauymHaetcs ¢ 1 uona 1900 r. u oxBaTbiBaeT cieay-
Howme aTanbl:

- WcTopua dpusmnko-matematnyeckoro dakynsteta MOCKOBCKMX Bbiclimx HeHcKux

Kypcos (MBXK), 1900 — 1918 rr.

- WcTopua xummyeckoro dpakynbreTa llI-ro Mockosckoro focyaapcTBeHHOro YHUBEpCH-
Teta, 1918 — 1930 rr.

- MMUTXT - MIHCTUTYT TOHKOW XMMUYECKOMN TexHonorum umexdn M.B. JlomoHocCoBa,
AKagemuma TOHKOW XMMUYECKoM TexHoiormm um. M.B. JlomoHocoBa, YHUBeEpCUTET
TOHKUX XMMUYECKUX TEXHONOTMI uMmeHn M.B. JlTomoHocoBa, MOCKOBCKMIA TEXHO/I0-
rmyeckuii ynmusepcuteT (MUTXT), 1930 — 2015 rr.

Jlumepamypa

1. KadraHos C.B. Xumunyeckoe 1 XMM1Ko-TexHoNormdeckoe obpasosaxme. http://www.xumuk.ru/

2. Tumodees B.C. MOCKOBCKOWN rocyapCTBEHHON aKaZeMUU TOHKOM XMMWYECKOW TEXHONOTUM UM.
M.B. lomoHocoBa 110 net. BecmHuk MUTXT, T.V, O6uneliHbiit Boinyck, 2010. C. 2-15.

3.0uepku uctopun MUTXT: cb. ctater. — M.:MUTXT um. M.B. JlomoHocosa, 2010. -172 c.
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WHHOBALIMOHHASA AMUCLMNIVHA AN NOATOTOBKU BAKANIABPOB
MO HAMNPAB/IEHUAM TEXHONOMMU NULLLEBBLIX NMPOAYKTOB

BnoxuH H0.U., Apkosa T.A., Cokonosa O.A.

MockoscKkull 2ocydapcmeeHHsil yHusepcumem mexHosn02ull u ynpasaeHus
um. K.I. Pasymosckoeo, 109004, Mocksa, 3emnsaHol ean, 73, e-mail:tat772003@list.ru

MOCKOBCKWIA TOCYAapCTBEHHbI YHUBEPCUTET TEXHONOMUI U ynpasneHusa um. K.I. Pas-
ymosckoro (MKY) (MIYTY) rotoBuT 6akanaBpoB M MarMcTpoB MO TaKMM HamnpasBaeHUAM
nuweson 1 nepepabaTtbiBatolLeil NPOMbILAEHHOCTH, KaK «[1poAyKTbl MUTAHUA U3 pacTu-
TeNbHOro CbipbA», «[1POAYKTbl NMUTAHUA KMBOTHOIO MPOUCXOXKAEHUA», «TexHOoNorna npo-
AYKUMK 1 opraHM3auma obLwecTBEHHOTO NMUTAaHMAY. ITU HanpaBAEeHUA NOATOTOBKM TpebytoT
dopmMMpoBaHMA Y 0BYYatOLWMXCA KOMMETEHLMI, NO3BOAIOLWMX HA Hay4HoM 6ase paspa-
6aTbIBaTb TEXHO/IOTMYECKME MpoLecchl NepepaboTKM MULLEBOrO Cbipbs, OCHOBY KOTOPOTO
COCTaBAAT 6eNKN, AMNUAbI, YIAeBoAbl U NuweBble A0baBKKU, HE paccMaTpuBatomecs B
3TOM KOHTeKCTe B Kypce «OpraHuyeckas xumus». MosTomy Ha Kadeape «OpraHuyeckas,
¢du3myeckas v KonnongHas xumua» MIYTY paspaboTaHa u BHegpeHa B y4ebHbIN npouecc
MHHOBALMOHHAA AnUcuMnAnHa — «OpraHMyeckas XMmus B NULLEBbIX BUoTexHonormax» («OX
B M16»), NpM3BaHHas CNYXKNTb CBOEOBPA3HbIM K MOCTUKOMY» MEXKIY LMKIaMM1 eCTeCTBEHHO-
Hay4HbIX U cneunanbHbIX ANCUUNAUH. B pPamMKax KypcCa rotosutca K nUsgaHuio yqe6HVIK n
n3aaH NabopaTopHbI NPaKTUKYM,! rae Ha BbICOKOM Hay4YHOM W NefarorMyeckom ypoBHe
npeacrtasneH matepuan o CI'IELI,VI(I)VI‘-IECKVIX XMMUNYECKUX peaKUunNAX N mexXxaHM3Max HeKOTO-
PbIX U3 HUX, MPOTEKAIOLLLMX NPW PA3/IMYHbBIX MPOLLECCaX TEXHONOTMYECKOM 06paboTKu nuLLm,
BAVAHWUM YC/IOBUI NPOBEAEHMA MPOLLECCOB Ha BbIXOZ, CBOMCTBA M Ka4yecTBO FOTOBOrO Mpo-
[YKTa, 0bCy:KaaeTca BO3AENCTBME HEKOTOPbIX XMMUYECKUX BELLECTB, NPUCYTCTBYHOLLUX B
nuuLe, Ha Yenoseyeckuii opraHnam. OcBamsaeTcs KnaccuduKaLums, cnocobbl NONyYeHUsa u
6e30MacHOCTb NULLEBbIX A06aBOK. M3yyeHne gucumnanHbl «OX B MB», Bbi3blBatOWEN Y CTY-
OeHTOB 60/1bLWONM NpodeccMoHaNbHbIN MHTEPEC, MPOBOAMTCA C MO3MLMIA OPraHNYECKON XK-
MWK, MoOMoras byayLwum TeEXHOOram NULLEBON U NepepabaTbiBatOLLEN NPOMbIWIEHHOCTH
NPUMEHATb TEOPETUYECKME 3HAHWA B NPUKAAZHOM acnekTe. Takum obpasom, peannsaums
ancumnaunibl «OX B MB» B pamkax ®rOC BecbMa akTyasibHa, eé HeobxoaMmocTb 06ycioB-
JleHa NoTpebHOCTbIO NPOM3BOACTBA Ha GOPMUPOBAHME 3PE/IOTO UHKEHEPHOTO B3MAAA Y
MOJIOAbIX CNELMANNCTOB Ha NepepaboTKy NULLEBOTO CbIpbS.

Jlumepamypa
1. BnoxuH H0.U., Apkosa T.A., Kanngpesa B.W. OpraHuyeckaa XxMmusa B NULLEBbIX OMOTEXHONOTUAX.
JNabopatopHbiii NnpakTukym.- M.: 3a-so PYAH, 2015.- 56 c.
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COLMANDBHbLIE CETU KAK UHCTPYMEHT NONYNAPU3ALUU
XUMMUYECKOW HAYKU

Bacunos B.B.,? EBciokos A.WU.°

“CaHkm-lMemepbypackuli nonumexHuYeckul yHusepcumem llempa Benukozo,
194021, CaHkm-llemepbype, Hosopocculickas, 50
5CpedHas obuweobpazosamensHasa wkona Ne232, 190068, CaHkm-lemepbype,
Hab. Kprokosa kaHana, 15 a, e-mail: Chemist-TNV@yandex.ru

BAnsHMe coumanbHbIX CETEM Ha KM3Hb COBPEMEHHOrO 06LLecTBa, B 0COBEHHOCTU, MO-
NOLENKMN TPYAHO NEepPeoL,eHUTb. 3a4acTyto LWKObHUKM NPOBOAAT B COLMAbHBIX CETAX 60/1b-
LUYHO YacTb cBOBOAHOIO BpeEMEHMU.

C uenbto NonynapM3aLnm XMMMUYECKOM HAYKM M MOMOLLM LKO/IbHUKAM B €€ U3YyYeHUN
B COUManbHOM ceTn «BkoHTakTe» 6bln co3gaH v 6onee 4 neT ycnewHo cywecTByeT npo-
eKT «XMMUK»?, HacuuTbiBatoLmii cabiwe 90 000 nonb3osaTeneit. Monynapusauma xummy, a
TaKyKe 06pa3oBaTeNbHbIlM 3/1eMEHT Obl/IM U OCTAKOTCA FABHON MAeel NpoeKTa, 04HAKo, pas-
BMBAIOTCA W Apyr1ue HanpaBaeHuA: 0OMeH NnMTepaTypoi, NOUCK HAyYHbIX CTaTel, OH-NauH
obLeHne Mmexay NpenoaasatesiaMm U CTyAeHTamMu/ IKONbHUKaMM,

Monb3oBaTeNAMM MPOEKTA B MePBOE BPEMSA Ero CyLLLeCTBOBaHMA ObliM B OCHOBHOM, NOA-
POCTKM, HO B HACTOALLMIA MOMEHT CpeaiM No/Ib30BaTeNEl eCTb NPENnoAaBaTe Ny, HayuHble Co-
TPYAHUKN, XUMUKN-NPON3BOACTBEHHUKN, NPeaCTaBUTENUN CMEXKHDbIX C XUMUEN ANCUNNNINH.
Takvm 06pa3om, Ha OLHON UHTEPHET-N/IoLLAKe OKa3aincb cObpaHbl caMble pasHble cre-
LMaNnCTbl, CNOCOBHbIE COAENCTBOBATb APYr APYTY B PELUEHUM LWMPOKOTO Kpyra BOMPOCOB.

Obpa3oBaTesibHaA COCTABAAIOLLAA MPOEKTA, MOMUMO CEPLE3HOM MYNbTUMELNIAHOW KO-
Nnekunn, npeacrasneHa Hay4yHbiIMM KOHKYpCamun AnAa WKONbHUKOB, COMPOBOXX4aeMblX Npun-
3aMu OT KOMI‘IaHVIl)'I-CI'IOHCOpOB. TaKkxe ctouTt OTMETUTb, 4YTO «XMMUK» ABNAETCA HaBUraTo-
pPOM B MUPE XMMMUYECKON HayKM ANA HAYMHAIOLLMX U NPAKTUKYIOLLMX YHEHBIX: perynapHble
QHOHCbI Pa3NINYHbIX KOHEPEHL M, BbICTABOK U XUMUYECKUX TYPHUPOB HaXoAAT OYpHbIi OT-
KWK cpegm untateneir. C opraHM3aTopamm MHOTMX MepPONpUATUIA «XMMUK» AaBHO U NJO-
[OTBOPHO COTPYAHMYAET, ABAAACL OPULMANBHBIM MHPOPMALLMOHHBIM NMAPTHEPOM.

Takvm 06pasom, MOKHO YTBEPXKAATb, YTO COLMA/IbHbIE CETU — MOLLHBIW, HO Ha ceroa-
HALWHWIA AeHb HEeAOOLEHEHHbIA MHCTPYMEHT, MO3BONAIOWMIA Pa3BUBATb MHTEPEC K XMMUU
cpeam NoApOCTKOB, MOMOraTb XMMUKaM B NOBCeAHEBHOMN paboTe 1 NonynsapusnMpoBaTh Xu-
MUYECKYIO HaYKYy.

Jlumepamypa
1. HayuHo-06pa3oBaTe/ibHbI NPOEKT «XMMUK» [DNEeKTPOHHbIN pecypc]. — Pexkum goctyna: https://
vk.com/himik_psihopat
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NPUKNALHAA HAMPABJEHHOCTb PA3JENIOB «CYAEEHOM XUMMUMU»
B MPO®ECCUOHANBHO NOATOTOBKE BbIMYCKHUKOB BAKAJIABPUATA
MO HAMPAB/IEHUIO «MEAATOTMYECKOE OGPA3OBAHUE»

BepepHukosa T.I.

bawkupcKkul 20cydapcmeeHHbil nedazoaudeckuli yHugepcumem um. M.AKMynbl,
450000, Ypa, Okmabpeckol pesontoyuu, 3-a, e-mail: tatyana.ved@gmail.com

B cBA3K C nMepexoAoM Ha YPOBHEBYK CUCTEMY MOATOTOBKM «bHakanaBp-marucrp», B
TOM yucne ¢ ABYXNPOPUAbHOM NATUNETHEN NOArOTOBKOM Hakanaspos, Heobxoanmo obe-
cneynTb NPodeccMoHaNbHYO NOAFOTOBKY 6aKa/laBpOB B TOM e 06beme, Kakoi 6bia npm
NATUNETHEN NOAFOTOBKE yunTeNsa XuMum 1 buonoruu. B HacToAwem cooblieHnm npeanpu-
HATa NOMbITKA BHEAPUTb UAEH NOBbILEHWA NO3HABATE/IbHOrO HTEPEeCca CTYAEHTOB K XMMUU
nyTem MCnosib3oBaHua pasgenos «CyaebHon Xumumn» B KypcoBbix 1 BKP, ansatowmxcs BaK-
Henwmmmn popmamm CPC. Tembl paboT Nnpeasiaranncb B COOTBETCTBMM C HayYHOW TEMATUKOM
yupexaeHui, Ha 6ase KOTOpPbIX BbINOAHANNCH PabOTbl, U C yHETOM Hay4YHbIX MHTEPECOB CTy-
AeHToB. HaunHas co 2 Kypca 0byveHus, cTyaeHTamm NpoBoauaca MHPOPMaLMOHHbIN MOUCK
maTepuana no teme «JeicTBue AL0BUTbIX HEOPraHWMYECKMUX BELLECTB Ha OpraHM3m 4Yeno-
BeKa». Pesynbtatom apPeKTMBHOCTM NMOMCKA ABMIOCH BbIMOJIHEHME KypCcOBOM paboTbl pe-
bepaTMBHOro xapaktepa, BK/IOYAIOLLEN XapaKTEPUCTUKY MblLLbAKA, PU3NYECKME U XMMUYe-
CKMe cBoWcTBa Hanbonee BaXKHbIX €ro cCoeANHEHUIM, cnocobbl Ka4ecTBEHHOTo 0bHapyKeHuA
MblLLbAKA, UCTOPUYECKYIO MHPOPMALMIO U Ap. TakKe 6blnn BbINONHEHbI KypcoBas 1 BKP Ha
Temy «CyaebHaa xumma 6bIToBbIX A40B». B paboTe npuBeseHbl faHHble 0 KnaccuduKkaumm
M NPUYMHAX OTPaBAEHUI anxnopataHom ([3), kapbopocom (KP) n atmneHrnmkonem (3r);
dU3MYECKME N XMMUYECKME CBOWCTBA [aHHbIX BELLECTB; NO4pO6HO onncaHo Bo3aencTBme
WX Ha OPraHM3M YenoBeKa (TOKCUAMHAMMKA, KNTMHWKA OTPaB/eHWi, naTomopdosormieckme
W3MEHEHMS, NepBas NMOMOLLb MPU OTPABNEHUSAX), @ TaKXKe MeToAbl U30AnpoBaHusa KO n 3T
M3 TPYMHOro mMaTepuana; YacTHble METOAMKM [0Ka3aTe/NbCTB OTPaB/eHUl npenapatamu
3TUX TPYNMN; COBPeMeHHble cnocobbl U MeToabl X 0B6HapyKeHUA. B akcnepMmeHTasibHOM
4acTu, BbINOSIHEHHOW B OTAENE XMMUYECKOM SKCNepTM3bl MaToNOro-aHaTOMUMYECKOro oTae-
neHua r.Yédbl, npuBeaeHbl pe3ynbTaTbl Ka4ecTBEHHOro onpeaenerHua 3T ¢ NOMOLLbIO cnew-
nduryecknx peakumin n metogom TCX, nccneposarue KO n 3 metogom MKX.

OnbIT UCMONb30BaHUA pa3fenos cyaebHoW XMMUKM NP BbINOAHEHUU KypcOBbIX 1 BKP
6ypeT cnocobcTBOBATL Pa3BUTUIO NMPOGECCUOHANbHbBIX KOMNETEHUMI Byaywmx yumutenemn
XUMUU 1 Buonorum.
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MCNOJ/Ib3OBAHUE TEXHO/1IOTUN CASE STUDY B NPENOAABAHUU
ANCUUNINHbI «cKAHANTUTUYECKAA XUMUA»

Eroposa O.A.

Poccutickuli yHusepcumem Opyx bl Hapodos, 117198, Mocksa, Muknyxo-Maknas, 6,
e-mail: oaedorova@mail.ru

Metopg, Case Study, paspaboTaHHbii a1a 3pPeKTMBHOro 06y4eHUAa SKOHOMUYECKMM Ha-
YKam, NpuMmeHnm, nh N10rm4yHoO BCTPamMBaeTCA B CUCTEMY XUMUYECKUX 3HaHUM npu NoArotoske
BbICOKOKBA/IMOULMPOBAHHbIX CNELMaANCTOB-Fe0/10T0B.

B maHHOM paboTe npeacTaBnaeHbl pe3ynbTaTbl BHEAPEHWUA HAYYHO-UCCAe0BaTENbCKOTO
Case Study no aucumnanHe « AHaIMTUYECKAA XMMUA» B 0ByYeHMe CTYAEHTOB UHKEHEPHOTO
¢dakynbTeTa HanpasneHusa 130100 «leonorva n passegKa NoAE3HbIX MCKOMAEMbIX» CheLm-
anbHocTu «feonoruna (HedTb M pyaa)» Poccuinckoro yHuBepcuTeTa apy»Kbbl HapoaoBs.

Llenblo AaHHOM paboTbl ABMIOCH Pa3BUTUE KPEATUBHOCTM WM MO3HABaTE/IbHOW aKTUB-
HOCTM CTYAEHTOB-Te0/10r0B, NPUOOPETEHNA YMEHUIN W HABLIKOB peLleHUs MPaKTUYECKUX
33,4, COBMECTHOW PaboTbl B MUHU-TPYMMax, y4acTue B Npecc-KoHpepeHUMax ¢ AeMOH-
CTpauumen npeseHTaumii, a Takxe GopmupoBaHMe NPodPecCcMOoHabHON HanpaBAEHHOCTU
npotecca obyyeHus.

MeToanyecku pa3paboTaHbl, AUOAKTUYECKM CPOPMMPOBAHBI U CTPYKTYPUPOBAHbI KOH-
KpeTHble KOHTpoJbHble Single-Case Study B 0TAENbHbIX TEMaX Ka4eCTBEHHOTO aHa/M3a cMe-
Cell KaTMOHOB M aHMOHOB KaK B PacTBOpPE, TaK U B CMecK Cyxmx conen. OcObeHHO LeHHbI
TaKue Kelcbl B Teme «AHaNM3 MUHEPana», Tak Kak OPUEHTUPOBAaHbI Ha OCYLLECTBEHME UC-
CNefoBaTeIbCKON AeATeNbHOCTU CTyAEHTa-reosora.

Case Study - meTopg, 3BpUCTUYECKOrO 0By4YeHUs - BKAtOYAET B ceba NOBTOpPEHUe Teope-
TMYECKOro MaTepuana Kypca, obcyK4aeMoro Ha NeKkUMAX U NPaKTUYECKUX 3aHATUAX, U3-
y4yeHune JONOAHUTENbHON NnTepaTypbl. Keicbl GOPMUPYIOT HAYyYHYH CaMOCTOATENIbHOCTD,
YMeHWe aHaM3MpoBaTb, MCKIOYAIOT WabNOHHOCTb MbILWIEHUSA, TaK KaKk He CTaH4apTHas
NMOCTAHOBKA Lenu noby)KAaaeT CTyAeHTa K aKTUBHOW Hay4YHO-MUCCeAoBaTeNIbCKoM paboTe,
YTO B KOHEYHOM UTOTE, CI'IOCO6CTByeT NnoAroToBKe MHULUMATUBHbIX CNeUnaancTos, ymerowmx
LLMPOKO U TBOPYECKU MbICTUTD.

LlenecoobpasHocTb MPUMEHEHMA 3TOTO MHHOBALMOHHOIO MeTofa 0byyeHuUs NoKasana,
YTO NPEUMYLLECTBEHHO CTYAEHTbI apPryMEHTUPOBAHO CMPAB/AIOTCA C PELeHWeM npeasiara-
embix Case Study, 4OCTAaTOYHO KauyeCTBEHHO NMPUMEHSSA NOJyYEHHblE paHee 3HaHUsA. Tem He
MeHee, aHa/IMTUn4YeCKaa XMMUA - HayKa aKCNepumeHTa/ZibHaA, U N03TOMY 3aMEeHUTb Tpaguuu-
OHHble GOpMbl 06YYEHUA MHTEPAKTUBHBIMWU MOMKHO NIMLLIb YAaCTUYHO.
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CUCTEMA NO/TYYEHHbIX HA MEXMNPEAMETHOM OCHOBE MOHATUN
O BUOTEHHbIX SNEMEHTAX NMPU OBYYEHUU XUMUUN

WUmaHranuesa b.C., BumaHosa A.W.

AkmrobuHcKul pe2uoHanbHbIl 20cydapcmaseHHsill yHugepcumem um. K. *ybaHosa,
030000, Akmobe, npocnekm A.Mondaeynosod, 34, e-mail: nur_b_70@mail.ru

FapMOHMSA YeNOBEKA U OKPYXKatoLLel cpesbl, IKOOrMYECKOe paBHOBeECHe U cpeaa obu-
TaHUA ABNAKOTCA OCHOBHbIMU BOMpocamu B Mupe. OCHOBHOW CTepXKeHb 3TOr0 MHHOBALMOH-
HOro 6y,u,yu.|,ero NEXUT B Pa3BUTUN HAYKN U 3HaHWUI ecTecTBEHHbIX ANCUUNINH, B KavecTBe
COCTaBHOM YaCTU XMMUKO-3KOIOrMYECKOro 06pa3oBaHMA U BOCTIUTAHMUA.

BroreHHble 31eMeHTbl — XMMUYECKME 3/1IEMEHTbI, MOCTOAHHO BXOAALLME B COCTaB Opra-
HM3MOB W BbIMONAOWME KU3HEHHOHEObX0AMMblE Bruonornyeckne ¢yHkumm.CoaeprkaHune
TEX WU UHbIX 3/IEMEHTOB B OPraHM3Max 3aBUCUT HE TO/IbKO OT UX BUAOBbIX 0COBEHHOCTEN,
HO M OT COCTaBa cpenpl, MULLM, SKONOTMYECKMX OCOBEHHOCTEN OpraHn3ma u apyrux Gakto-
pos'?2,

PaspeweHne obpasoBaTeibHO-BOCNUTATE/IbHbIX NPObaem 0b6LLecTBa npeanoiaraeT co-
BEPLUEHCTBOBAHME AKCMOIOTMYECKON NOArOTOBKM ByAyllero yyuTtens, oT KOTOpon byayT
3aBMCETb AyXOBHOE 30POBbe HALMM, YPOBEHb XMMMKO-3KONOTMYECKOW NPOCBELLEHHOCTH
MONOAbIX TPpaX4aH, yCNewHOCTb UX aAanTaunun K HOBbIM COLMA/IbHO-3KOHOMUYECKUM YC-
JIOBUAIM U KOHKYPEHTOCNOCOOHOCTb HA PbIHKe TpyAa.

Llenb nccnenoBaHUA: HaydyHO-TeopeTMYeckoe 060CHOBaHWE CUCTEMBI MOHATUI BUOreH-
HbIX 3/1EMEHTOB M OCHOB METOAMKM ee yCrneLHOoro popMmMpoBaHUA NOCPEACTBOM MEXKNPes-
METHOM CBA3U XMMUKU U Buonormm B 0bweobpasoBaTenbHON cpesHel WKone.B WKoibHON
nporpamme npoecc 6BMoreoxXxMMmnYeckomn sKonormm GopMmmnpyeTca NpPU U3y4eHUm KpPyroso-
pOTa BMOreHHbIX 31eMeHTOB.[1aBHbIM yci0BUeM GOPMUPOBAHUSA NMOHATUA U CUCTEM MOHA-
TUI ABNAETCA MOSIHOE PACKPLITUE COAEPIKAHUA KAXKAOro U3 HUX He pa3aenbHo, @ HaobopoT,
Npu COXPaHEeHUU UX TEOPETUYECKOM CUCTEMHOCTU, COBNOAAA B3aUMHbIe CBS3U U YYUTbIBAA
OTHoLWeHwuA.MpoBeAeHME YPOKOB, BK/IOYAIOLLMX BCEBO3MOXKHbIE C TOYKU 3pPEHUA MEXKNpeL-
METHbIX CBSi3el XMMUU U BUONOTUM COBPEMEHHbIE IKOSIOTUYECKME CBEAEHWA, AAEeT y4a-
LLMMCSl BOSMOKHOCTM A1 OCO3HAHMSA CBA3EN U CUCTEMHOIO BOCNpUATUA MaTepuana.Cosep-
LIEHCTBOBAHME CUCTEMbI XMMUKO-3KOI0rMYECKOro 06pasoBaHus, paspaboTKa 31eKTUBHOTO
Kypca Ha OCHOBe NpoBeAeHHOM paboTbl.

Jlumepamypa
1. ®upcos H.H. «Mukpoburonorus: cnosapb TepmuHoB». M: Jpoda, 2006 r.- 256 c.
2. bawkuH B.H., Kacumos H.C. buoreoxumusa. M., 2004 r.- 648 c.
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NPOrPAMMA KYPCOB "AHA/IUTUYECKAA XUMUA" U
"MHCTPYMEHTA/IbHbIE METOAbl XMMUYECKOIO AHATU3A" NPU
NEPEXOAE HA CTAHOAPTbI ®roC BO (3+)

Kpbinosa E.B., KysHeuos B.B., Llanumosa E.I.

Poccutickull xumuKko-mexHono2u4deckull yHugsepcumem umeHu .M. MeHOeneesa,
125047, Mockea, Muycckas naouade, 9
e-mail: kuzn@muctr.ru; elizaveta.shalimova@yandex.ru

B ycnoBuax BBeAeHUs B NPaKTUKY 0byveHuMsa HOoBbIx cTaHaapTos PrOC BO (3+) BO3HMKa-
€T HeobxoaMMOCTb CO34aHMA yYebHbIX Nporpamm, obecneymnBatoLLMx NOCTPOEHNE coaep-
aHUA Kypca v oueHKy GopMUpyembiXx KOMNETEHLMI 6aKkanaBpoB M CNeLuManmcToB CooT-
BETCTBEHHO TpeboBaHMAM AaHHbIX CTaHA4APTOB.

Ha kadeape aHanutnyeckon xummm PXTY umenn .U. MeHaeneesa paspabotaHa Mpu-
MepHas nporpamma, oTsevarollas TpeboBaHuam ctaHgapta ®roC BO (3+). Mporpamma
coCTaB/fieHa Ans HanpasaeHun "Xumudyeckasa TexHonorua", "BuotexHonorua", "IHepro- u
pecypcocbepekeHne" 1 BKAOYaET 8 3a4eTHbIX e4MHUL, COOTBETCTBEHHO, A/1a 6a30BOM Ya-
ctn ("AHanutmnyeckas xumua") — 5 3a4€THbIX eauHUL U ANA BapuaTUBHOM YacTu ("UHCTpy-
MEHTa/IbHble METOZbl XMMMYECKOro aHam3a") — 3 3a4€THbIX eguHULbI. Nporpamma BK/to-
yaeT: uenu 1 3agadum Kypca "AHanuTtuyeckas xumua', komneteHumMmn 6akanaspa B ob6nactm
Kypca "AHanutmnyeckas xumma", 06bEm AMCUMUNAMHBI U BUAbI y4ebHbIX paboT, cogepskaHue
ANCLUNANHBI, PEKOMEHAYEMbIN NepeyeHb NabopaTopHbIX PaboT, NPUMEpPHbIM NepevyeHb
KOHTPO/IbHbIX paboT, yuebHO-meToauYecKkoe obecneyeHne AUCUUNAMHBI "AHanMTUYecKas
xumma',

Mo coaep:kaHnto obe YacTM 0b6beaMHEHbl KOHLUENUMEN aHAIMTUYECKOTO CUrHana, 4to
NoO3BO/ISIET PACCMATPUBATL MAEHTUDUKALMUIO MOHOB 3/1IEMEHTOB B PACTBOPE N KONIMYECTBEH-
HbI/ XMMUWYECKUIA aHANN3 B €4MHOM K/THOYE C NPUMEHEHMEM KaK XUMUYECKMX, TaK U UHCTPY-
MEHTa/NIbHbIX METOZLOB aHa/iM3a ANA ONpeAeseHUs COAEpPXKaHWA KOMMOHEHTOB Ob6bekTa.
MopobHoe npeactasneHme y4ebHOro matepmana AaET BO3IMOXKHOCTb CTyAeHTam bonee 3¢-
$EKTMBHO pellaTb 3a4a4M XMMUYECKOro aHanm3a Ntoboi cTeneHu CNIOXKHOCTM U NpakTuye-
CKOTO, U TEOPETUYECKOTO XapaKTepa, YTo cnocobcTayeT GOPMMUPOBAHNIO COOTBETCTBYIOLLMX
KOMMeTeHUN.

B nporpamme npeaycMOTPeHO NpeacTaB/eHne coaepiKaHua Kypcos "AHanuTuyeckas
XuMna" n "MIHCTpyMeHTaNbHble MEeTOAbl XMMMYECKOro aHanu3a" B Buae moaynem.
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noaxoAbl K COCTABNEHUIO KOHTPOIbHO-U3MEPUTENIbHbIX
MATEPUAIOB MEXPETMOHANNbHOM
XUMMUYECKOWN OIMMMNUA/LDBI KdY

KypamuwuH A.U., Konnakosa E.B., MnhotHukosa A.B., XaiipynnuHa lLA.

KazaHckuli (Mpusonxcckuli) pedepaneHsili yHusepcumem, Xumudyeckut uHcmumym
um. A.M. bymneposa, 420008, KazaHe, Kpemnesckas, 18, e-mail: fea_naro@mail.ru

Hapsagy c yyactmem npenopgasaTteneit U COTPyAHUKOB Xumuyeckoro MHcTUTyTa Kasan-
cKoro ¢eaepanbHOro YyHMBEPCUTETA B NOBbILLEHUM KOMMETEHTHOCTM YUUTENEN XUMUUN U UX
y4almMxca B MOAFOTOBKE K peLleHMto 3a4aHnI pasnnyHbix GOpPM rocyapCcTBEHHOM UTOTOBOM
atTrecTauun?, ogHol 13 popm paboTbl KDY ¢ yyawmmuca asnsetca nposegeHme Mexperu-
OHa/NIbHOM XMMUYECKOMN oMMNunadbl WKONIbHUKOB, @ Ba*XHbIM 3/1eMeHTOM MeToAN4YeCKoro
COMNPOBOXAEHMA 3TOr0 MeponpuUATUA ABAAETCA COCTaB/ieHne cooTBeTcTByowmx KUM.

Onumnuaga nNpoBoOAWTCA B ABa 3Tana — CoAepykaHWe nepsoro (3aoyHOro Typa) npes-
cTaBneHo 15 3agaHusamM, cocTaBaeHHbIMM No dopme 3afaHuii 6a30BOM M MOBbILEHHOMN
CNOXHOCTU EM No xMmuu u ¢ yyeTom ero crneunduKkaLmii; BTOPOi (0YHbIN) 3Tan nposo-
OMTCA B KNAaCCUYECKOoM AN1A npeaMeTHbIX onumnunag dopme, n ponb KMM 3aech BbINOAHAKOT
3afaHuA, TpebytoLme pa3BepHYTOro oTBeTa.

MocKo/bKy Lenb 3agaHnit 6a30BoM coXKHOCTM EM3 no xMumum — npoBepKa 3HAHUI y4a-
LLMXCA, @ LeNb NepBOro aTana o/IMMNUabl 3aK/104aeTcA B onpeseneHum YMeHUM U HaBblKOB
€€ YyYaCTHMKOB, B JAaHHOM C/ly4ae JO/KeH ObiTb peann3oBaH OT/IMYHbIA OT METOANYECKOTO
Hano/sHeHWUA 3adaHui EM copeprkaTebHblA NOAXOL K COCTABNIEHMIO TECTOBbLIX KOHTPO/Ib-
HO-U3MEepPUTENbHbIX MaTepunanos. Paznnumne 3aka04aeTca B TOM, YTO ANA pelleHua Tex 3a-
a4, KoTopble CTaBuT nepes coboit EM3 nam OTA, 4onycTMmo cocTaBaeHne OTKPbITOrO TeCTO-
BOrO 33Z,@aHuA, B KOTOPOM /1A y4aLLeroca, ocBomBsLUEro 6a30BbIi LWKObHbIM KYPC XMMUK Ha
cpeaHem ypoBHe, MPaBW/IbHbIA BapMaHT OTBETa OyAeT o4eBUAEH B CUY ABHOM OWIMBOYHO-
CTN HenpaBUbHbIX OTBETOB. ,ﬂ,ﬂﬂ o/IMMnunaabl TaKomn noaxod Heaonyctm — B AaHHOM Chy-
Yyae HeobxoAMMO, YTO6bl NMOMMMO MPABUIBHOFO U 3aBEAOMO HENpPaBWUIbHOMO BapuMaHTOB
OTBeTa Ha BbI6OpP KOHKypcaHTy Bbln Hbl AaHbl HENpPaBUAbHbIE OTBETbI, BbIABUTL KOTOPbIE
MOXHO He 3a CHET BOCMPOU3BOACTBA CBOMX 3HAHWUM, a 3@ CYET YMEHUA NX NPUMEHATb. Pop-
MY/IMPOBKA TaKUX HEMpPaBW/IbHbIX OTBETOB MpeaAcTaBaseT co60i HanboNbLLYO CNOXHOCTb
ONA COCTaBUTENA KOHKYPCHbIX 3a4aHUMA.

Jlumepamypa

1. TmnemaHwwmHa C.U., KypamwuH A.N., Xanukosa ®.[. MeToamKa pelleHmns 3agaHuii eAnHOro rocy-
[APCTBEHHOIO 3K3aMeHa Nno obLel U HeopraHMYecKon xummmn: yyebHoe nocobue. 2016. — KasaHb:
M3pa-8o KasaH. yH-Ta — 188 c.
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NOArOTOBKA YYALLIMXCA K MPOEKTHOM AEATENLHOCTY
B YC/TOBUAX MEPEXOAA HA ¢roc 000

Jlncyd H.M., CryaeHukuHa 1.10.

YenabuHckul 2ocydapcmeeHHbll nedazozuyeckull yHusepcumem,
454074, YenabuHck, baxcosa, 48, e-mail: lisun@list.ru

Mpouecc GoOpMUPOBaAHUA Y yYaLLMXCA MPOEKTHOW AEeATEeNbHOCTM aKTyasleH B CBA3M C
BBeAEeHMeM HOBOro denepasbHOro rocyfapcTBeHHOro obpasoBaTeNbHOr0 CTaHAAPTa OC-
HOBHOro 06uero o6pasoBaHMA. Hamu Benacb pa3paboTka u peannsauma negarormyecknx
NPUeMOoB OpraHM3aunmn yuebHol paboTbl MO MCNONb30BaHMIO MPOEKTHbIX 33434 Ha YPOKax
XMUMUU KaK cpeacTea GopMUPOBAHMA MPOEKTHON AEATENbHOCTM YYaLUmMXcA.

Ha ocHOBe NpoBeAeHHOro aHan3a Hay4YyHbIX UCCAEA0BAHUIA U MPAKTUKM PaboTbl WKOA
6blna BbIABMHYTA TMNOTE3a UCCNEA0BAHUA: CO30aHUE ycnosull 014 808s1eYeHUs yHauuxcs 8
Mpoyecc peweHus U cocmassneHus MPOoeKmMHbix 3004 HA 8CeX 3Manax ypoKa U 37eKmusHo-
20 Kypca moxcem criocobcmeosame sghgheKmusHOMY (hOpMUPOBAHUI Y YHAULUXCA 20MO8-
HOCMU K peanusayuu npoekmHoli deamesnsHocmu.

B ncmxonoro-negarorMyeckorn antepaType MCNoib3ykoTcsa NOHATUA "CUTYaLMOHHAA 3a-
Aaya", "KOHTEeKCTHasA 3aga4a”, "MpaKkTMKO-OpUMeHTMPOBaHHas 3a4a4a’, "3afava c nNpaKkTu-
YyeckMm cogepikaHmem". MpoaHanM3MpoBaHHble HAMM TUMbl 33434 HOCAT AEATENIbHOCTHbIN
XapaKTep, 4To cootseTcTByeT TpeboBaHuam ®IOC OO0, u MOryT CTaTb KOMMNOHEHTAMK Me-
TOAMKN NOATOTOBKU yYallUXcAa K peanmsauunm I'IpOEKTHOVI AeATeNbHOCTH.

Mo4 NpoeKTHOM 3aga4elt Mbl MOHMManW 3a4a4y, B KOTOPOK Yepes cuctemy mam Habop
3aZlaHW LeneHanpaBieHHO CTUMYIMPYETCA CUcTeMa AETCKUX AEWUCTBUIA, HanpaBAEHHbIX Ha
nosly4yeHue eLLé HUKOrAa He CyLLLEeCTBOBABLUErO B NPaKTUKe pebEHKa pesysbraTa («npoayk-
Ta»), U B Xo4e peLleHna KOTOPOM NPOUCXOAMUT KayeCTBEHHOE CAMOM3MEHEHME YUYaLLUXCA.

Mbl npeanaraem MCNosb30BaTb NPOEKTHbIE 334a4M, KaK Ha PasHbIX 3Tanax ypoKa Xu-
MWK, TaK U BO BHEYPOUHOWM AeATenbHocTu. OnpeneneHbl Kputepmum cGOpMMUPOBAHHOCTH
FTOTOBHOCTU y4YallMXCA K I'IpOEKTHOﬁ 0eATeNbHOCTU. CocTaBneHHble y4yalWMMUCA NPOEKTHbIE
33,241 MO XMMUN MOXKHO NPeacTaBUTb KaK pesynbTaT CaMOoCTOATENbHOM NPOEKTHO-Uccae-
[0BATENbCKOW AeATeNbHOCTU. B npouecce 3Tol AeATenbHOCTU obyyatoLmecs yyaTca Haxo-
[OWTb, aHANN3MPOBaTb, NepepabatbiBaTb MHPOPMALMIO, CO34aBaTb U NPeACTaBAATb UHOOP-
MaLMOHHbIM NPOAYKT.

Jlumepamypa

1. Akynosa O.B. KoHcTpynpoBaHue CUTyaLMOHHbIX 3afay A1A OLEHKM KOMMNETEHTHOCTU yyalluuxca
[Tekct]: YuebHo-meToamnyeckoe nocobue ansa neaaroros wkon / O.B. Axkynosa, C.A. Mucapesa, E.B.
MuckyHosa. - CM6.: KAPO, 2008. - 96 c.

2. *ynbkoBa H.B. Ponb M MECTO CMTyaLMOHHbIX 3aJa4 B COBpeMeHHOM ypoke. [TekcT] /Mynbkosa
H.B.// Xumua B wkone. —2013. — Ne9 — C.45 - 48.
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HOBbIE NOAXOAbl K NPENOAABAHUIO
XUMUYECKUX ANCUUNNUH CTYAEHTAM — TEXHO/NIOTAM
NMULLEBON U NEFTKOM NPOMBIWNEHHOCTU

HepenbkuH B.U., 3auepHiok B.A., ConosbeBa E.H., YepHosa H.C.,
3axaposa C.B., HukutuHa T.C.

Mockosckull 2ocydapcmeeHHsil yHusepcumem mexHosn02ull u ynpasaeHus
um. K.l Pasymosckozo, Mocksa, 3emnsaHol ean, 73, e-mail: zachern@rambler.ru

KauyecTBeHHas NoOAroToBKa CTyAEHTOB-TEXHOIOrOB MULLEBON U NIETKOM MPOMBbILLIEHHO-
CTM HEBO3MOXHa be3 TWaTe/IbHOro OCBOEHUA XUMUYECKUX AUCUUNNNINUH. YyutbiBas npak-
TUYeCKM exxerogHoe CokpalleHne 4acoB N1aHOBbIX ayANTOPHbIX 3aHATUN MO XMMUYECKUM
OVCUMNANHAM, OTBOAMMbIX CTyAEeHTaM y4ebHbIMKU naaHamu, TpebyeTcs He TONbKO coBep-
LIEHCTBOBATb TPAAMLMOHHbIE TEXHONOTUM 0ByYeHUs (nekuuun, nabopatopHblie, MNpaKTUYe-
CKME 3aHATUA U T.4.) U BbIHYXAEHHO aanTUPOBaTh WX, HO U UCMO/b30BaTb HOBbIE, B YacT-
HOCTU, 0ByYeHMe Mo AOMNONHUTENbHbIM 06pa3oBaTebHbIM Nporpammam (LOTMM).

B Lenax noBbIWEHUA YPOBHA XMMMUYECKOTO 06pa3oBaHua byayLimMx TEXHOOroB nuLle-
BOM W NErkom NpoMmbILWNEHHOCTM npenogasaTenamu kadeapbl «kHeopraHuyeckasa U aHanu-
TMYecKas xumua um. Knauko KO.A.» 6bin paspaboTaH pag JOM: «MN36paHHble raBbl 0bwein
M HEOPraHWYEeCKON XMMUKY», KAHAIUTUYECKUIA KOHTPO/Ib KayecTBa M 6e30MacHOCTM NPoAyK-
UMM NULLEBbLIX BUOTEXHONOTUIY, «XMMUYECKME MATEPUasbl U NPOLECCHI B TEKCTUIbHON U
NNETKON MPOMbILINEHHOCTU» U Ap. Kaxaas 13 3TUX NPOrpamm COCTOMUT U3 HECKOIbKUX pas-
OEenoB, KoTopble He Ay6AMpPYIOT coaeprKaHne TPAAMULMOHHbIX y4ebHbIX AncunnamH. Caywa-
Te/lb MOXKET BblIBpaTh OAMH UM HECKOIbKO Pa3fesioB MPOrpaMmbl, COTIACHO Hanpas/ieHNto
nogrotosku. O6yyeHune no AOM nomoraer cTyAeHTY NoAy4nTb bosee NosHoe NpeacTase-
HUe O XMMUYEeCKUX HayKaX U OBNadeTb COOTBETCTBYHOLWLMMU KOMNETEHUUAMMWN. YuyuTtbiBas
OrpaHuWYyeHHOEe BpeMs KOHTAKTa C MpenofasaTeNieM B ayAUTOPUM B paMKax peasnvsauuu
OCHOBHOW 0bpasoBaTe/bHOW Mporpammeol, ucnosbzosaHne Ol ocobeHHO nonesHo ana
CTYAEHTOB 3a04HOM Gpopmbl 0ByYeHUA.

CoyeTaHue B y4ebHOM MpoLLecce TPaANLMOHHbIX TEXHOMOMMIM 0ByYeHMsA, CAMOCTOATE N b-
HOW paboTbl U 0byyeHMsa no JOM NoNOKUTENBHO CKa3bIBAETCA HA pesy/ibTaTax aTTectauum
3HAHWI CTYAEHTOB.

Pa3spaboTaHHble NPOrpaMmMbl TaK¥Ke paccimTaHbl M HA BHELIHWUX CayLLATeNen.
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U3YYEHUE XUMUYECKOTO PABHOBECUA B PEAKLIUU Fe** + 21 Fe™ + |,;
NABOPATOPHAA PAEOTA MO ®U3UYECKON XUMUU

Hukonanuyk MN.A., Kysaesa A.O.

YenabuHckuli eocydapcmeeHHbIl yHusepcumem,
454001, YenabuHck, bpamees KawupuHsix, 129, e-mail: npa@csu.ru

PeaKuusa B pacTBope mexay MoHamu xenesa (lll) n nogna-moHamm

2Fe*(aq)+2l “(aq)  2Fe*(aq)+l,(aq) (1)

NPEKPACcHO MOAXOAUT A5 EMOHCTPALMM KOHLEMNLMM XMMUYECKOTO PaBHOBECUA CTy-
AEHTaM. ITOT IKCMEPUMEHT BK/IIOYEH B KJIACCUYECKME W COBPEMEHHbIE PYKOBOACTBA K N1a-
60paTOPHOMY MPaKTUKYMY MO GU3UYECKON XMMUM2 1 LLMPOKO UCMO/Ib3YETCA B POCCUIACKNX
yHuBepcuTeTax. OfHaKO, OPUTMHANbHAS METOANKA COAEPMUT O4EHb CEPbE3HYI0 METOAO0/IO0-
rM4Yeckyto owmnbKy. OnpeseneHmne paBHOBECHbIX KOHLEHTPALMI OCHOBAHO Ha AOMYLEeHUM
0 TOM, YTO W0f, BbIAENAIOLWMICA B peakumu (1), TuTpyetcs TMocynbdatom HaTpus. OAHaKo,
3TO HEBEPHO, MOCKO/IbKY TMOCY/IbGAT pearvpyeT He TONbKO C MOAOM, HO M C MOHaMM Kene3a

c obpasosaHnem Komnnekca [Fe(S,0,), | . Kpome Toro, opuriHanbHbIi SKCNepUMEHT npu-
HUMaET BO BHUMaHMeE TONIbKO 06pa3oBaHMe CBOBOAHOTO 1ioa U He Y4UTbIBAaeT BO3MOMXKHOTO
NPOTEKAHWA CNeAyIOLMX PeaKLUmii:

1, (aq) +17@q)  1aq) - (2)

2Fe* (aq) + 31" (aq) B 2Fe (aq)+1; (aq) - (3)

MpoTecTMpoBaHO MHOXECTBO METOAO0B MPAMOro TUTPUMETPUYECKOro onpeaeneHus
noHos Fe**, Fe, I nuan |, B BOAHbIX cpenax, u pa3pabotaH MoaUPULMPOBAHHbIN BapUaHT
9KCNepMMeHTa, OCHOBAHHbIM Ha apreHTOMeTpuYecKom onpeneneHnun noama-uoHoB B pe-
aKUMOHHONM cmecu. MNpepnoxkeHa npoueaypa 06paboTKM 3KCnepMMeEHTaNbHbIX AAHHbIX,
NPVHMMAIOLLAA BO BHUMAHME O4HOBPeMeHHOe 0bpa3oBaHMe Kak cBOBOAHOrO ioaa, Tak U
TPUMOANAHOTO KOMMJIEKCA, XOTA 3TO 3HAYUTENbHO YC/IOXKHAET BblUUC/IEHUA U TpebyeT ao-
NONHUTENbHBIX AAHHbIX O KOHCTaHTE paBHOBECUA peakumm (2). TakKe obcyKaeHa BO3MOXK-
HOCTb NOTEHLMO-, KOHAYKTO- 1 GOTOMETPUYECKOIo ONpese/ieHUA TOYKM KOHLLA TUTPOBaHMA
ans peakumi (1) u (3).

Jlumepamypa

1. MpakTMKym no ¢pusmyeckoit xummun: yuebHoe nocobue ana By3os. M3g. 3-e, nog peas. C.B. lopbaué-
Ba. M.: Bbicwasn wkona, 1974. 496 c.

2. MpakTMKym no ¢usmnyeckomn xummun. U3a. 4-e, nog, pea. H.K. Bopobbésa. M.: Xumus, 1975. 368 c.
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ANCUUNINHA «KONNOUAHAA XUMWUA HAHOYACTUL,»
B NMULLEEBOW TEXHONOTUMU

MNasnos A.H., boHgapes 10.M., KopHunos K.H.

Mockosckull 2ocydapcmeeHHsil yHusepcumem mexHosn02ull u ynpasaeHus
um. K.I. Pasymosckoeo, 109004, Mocksa, 3emnsaHol sasn, 73, e-mail:paviov-481@yandex.ru

B pamkax ®roC BO Hamn peanusyetca HOBasa AucumnamHa «KonnompHaa xumua Ha-
HoyacTuL» («KXH»). HeobxoamMmocTb 3TMX 3HaHWI 06ycnoBeHa 3aaadeli GOpMUPOBaHUA Y
CTYZLeHTOB, 0OYYalOLIMXCA MO NULLEBLIM U NepepabaTbiBaOWLMM HanpaBAeHUAM NOAroToB-
K1 6aKanaBpoB MOCKOBCKOTO rocy[apCTBEHHOIO YHUBEPCUTETA TEXHOIOTUI U yNpaBieHus
(MFYTY) um K.T. PasymoBCKOro, KOMMNeTeHLM1, NO3BONAOWMX Ha OCHOBE M3y4YeHUa 0BLLmX
3aKOHOMEPHOCTEN XUMMUYECKUX U KONJIOUAHO-XMMUYECKUX NPOLLECCOB, B 3aBUCUMOCTU OT
COCTaBa M CBOMCTB Y4YaCTBYIOLLMX B HUX BELLECTB U YC/I0BUI B3aUMOAENCTBUA, ONpeaennTb
BO3MOHOCTb UCMO/Ib30BaHUA HAHOTEXHOIOTUIA B OCHOBHbIX OTPAC/AX MULLEBON MPOMBbILL-
JIEHHOCTH.

Kypc «KXH» cdopmumpoBanca Ha CTbIke HECKONbKUX HayK: Xumun, Gusmku, broxmmmm,
MaTepuanoBeaeHNs, aTOMHOM CNEKTPOCKONUN, MHOOPMATUKK M NpeacTaBaseT coboi no-
rMyeckoe 3aBeplueHue UMKAa gUcunniamH «dusmyeckana xumma» n «KonnomgHaa Xumma»,
KOTOPbIN paccMmaTpmBaeT ocobble CBOMCTBA HaHOYACTUL,, CNOCODbI MX NOAYYEHUA, METOAbI
onpeaeneHns pasmepos, 06beMHble U MOBEPXHOCTHbIE CBOWCTBA. OT/IMYME HOBOW AMUCLU-
N/IMHbI OT K/IAaCCUYECKOTo Kypca «KoNnonaHas XMMUA» COCTOUT B 0COBOM aKLLEHTUPOBaHUN
BHUMAHMUA Ha 0COBEHHOCTAX KO/TIOUAHO-XMMUYECKUX CBOMCTB HAHOPAa3MepHbIX OObEKTOB
NMLLEeBbIX Macc. YCneLHoe 0CBOEHME AUCLUMMHBI NO3BOAET NOAHATL Ha HOBbIM YPOBEHb
3HAYMMOCTb KOJIOMAHBIX CBOMCTB HaHOYacTWL, B MpoLEeccax TeXHONOTMYECKoW nepepa-
6OTKM NMULLEBOTO Cbipbsi U FOTOBOW MPOAYKLMMN, MOCKO/IbKY BbICOKOAMCNEPCHbIE CUCTEMDI
LUIMPOKO MpPeACTaBAeHbl B PA3/IMUYHBIX OTPAC/IAX MULLEBON MPOMbILLIEHHOCTU: CaxapHoW
(HepacTBOpUMasn yactb AMbdy3HOro CoKa), MONOYHOM (HaHOPa3MepHbIe Kanau Npu romo-
reHusaummM Mosoka), xnebonekapHoi (MyKa, Tecto), BUHOAENbYECKOW (gucnepcHas ¢asa
KOINOUAHbBIX CUCTEM), KPaXxMaslonaTOYHOM (4aCTMUKM Kpaxmana), Mac/NoKUpoBOK (co3aa-
HMe 33aLLMTHON NOBEPXHOCTU CbIPOB) U APYrUX.

OCHOBOMONOXKHUKOM Kypca «KXH» 1 aBTOpoM OAHOMMEHHOM Hay4yHoW moHorpadum’
aBnaeTca ctapenwmii npodeccop MIYTY um K.I. PasaymMoBCKOro, A4.T.H., 3aC/yKEHHbIV aen-
Tenb Haykn PP, setepaH BOB A.[l. 3MMOH, KOTOPbI BNepBble MPUMEHUA KONNOUAHbIE CU-
CTEMbI HAHOYACTUL, ANA MULLEBbIX NPOAYKTOB.

Jlumepamypa
1. 3umoH A.[., Masnos A.H. KonnongHaa xumus HaHovactuy,. M.: HayuHbin mup, 2012. — 224 c.
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®OPMUPOBAHWUE KOMMETEHLMIA NMPU OBYYEHUU XUMUU

Nasnos.a 3.T., batyesa WU.C., batoposa I'.H.

bypamckuli eocydapcmeeHHsblIl yHUsepcumem,
670000, YnaH-Y03, CmonuHa, 24a, e-mail: erzhen@mail.ru

OucumnavHa «Xmmua» Bxoaut B 6a30BY0 Y4acTb NPOdECcCMOHaNbHOTO UMKna obpaso-
BATe/IbHbIX NPOrpamMmm MOArOTOBKM BbICLLIErO MEAULMHCKOTO, papmaLeBTUyeckoro, bruono-
rmyeckoro, reorpadmMyeckoro, 3KOJ0rMYECKOro, reosI0rMyeckoro obpasoBaHus u ABAfeTcA
oAHON 13 GyHAAMEHTANbHbIX eCTECTBEHHbIX HAyK, HAaNPaBNEHHbIX Ha AanbHelllee coBep-
LUEHCTBOBAHME €CTEeCTBEHHOHAYYHOrO KPyro3opa JMYHOCTU U CMOCOBCTBYIOLWMX PAa3BUTUIO
06pPa3HOro MbILLIEHUA Y TBOPYECKOMY POCTY BbIMYCKHUKOB.

OCHOBHOM Lenblo U3yvyeHna xummumn asnaetca dopmuposaHue y obyyatowmxca obuye-
npodeccMoHaNbHbIX KOMMNETEHLLUN:

a) BnageHua 6a3oBbix 3HaHW GyHAAMEHTaNbHbIX Pa3genoB XMMnn B obbeme, Heob-
XOAMMOM A1 OCBOEHUA XMMMYECKMX OCHOB B MeanuuHe, papmaumn, pusmnke, TexHuKe,
610N0rMK, reoN0rnK, 3KOA0TUU U NPUPOLOMNOIb30BAHMUY;

6) BNafeHnsa MeToAamMm U HaBblKaMu NMPOBEeAEHUA XUMUYECKOTO SKCMEPUMEHTA;

B) B/laAeHNA 3HAHUAMMN O AUHAMUYECKUX NMpoLeCCaX B XXUBbIX U HEXXUBbLIX OPraHU3Max,
OKpYyrKatoLLen cpene v TexHocdepe;

r) BnafileHva metTogamu otbopa v aHanusa npob, NpoBeAeHUA XMMUKO-aHA/IMTUYECKOTO
aHanusa.

CNnoXHOCTb n3mepeHnAa oueHMBaHMA KOMNETEHTHOCTU CTYAEHTa B obnactn Xummu co-
CTOUT B TOM, YTO OHa NpoABANAETCA B onpeAeneHHbIX CUTyauunax. I'Ipenop,aBaTenﬂMM XNMU-
Yyeckoro daKynbTeTa bypATCKOro rocyAapcTBeHHOro YHMBEPCUTETA B LiefAX 0becneyeHus u
MOBbILEHWA KaYecTBa NOATOTOBKM 0byYatoLLmMXCA:

- WCMNO/b3YOTCA HOBbIE NOAXOAbI NPeAcTaBieHna yuebHOro maTepmana, BKIoYato-
e Hay4yHble TPaKTOBKU N3BECTHbIX HOHHTMVI, HOBble COBpeMeHHble TeHAeHUNUN U
npob6aembl XMMUW;

- paspabatbiBatoTcs POHAbI OLLEHOYHbIX CPEACTB, YYUTbIBAIOLME OTIMYUTENIbHbIE
0COBEHHOCTU KaXK0l KOMNETEHLMMW, KOTOPbIMU A0MKeH 061a43aTb BbINYCKHUK
onpegeneHHon obpasoBaTeNibHOM NPOrpaMmmbl;

- yaensaetcAa ocoboe BHMMaHME YCIOBUAM, MPU KOTOPbIX MOXHO HabatoaaTb U OLEeHK-
BaTb KOMNeTeHUuu,;

- NpumeHseTca 6babHO-PENTUHIOBAA CMCTEMA, MPEAYCMATPUBAIOLLLAA NOyYeH e
NPeNMyLLECTB CMOCOOHBIMU CTYAEHTAMM, aKTUBHO M A06POCOBECTHO 3aHUMAIOLLLMX-
€A B TEYEHUE BCEro neproaa obyyeHus Xumnm.
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CUCTEMA NOATroToBKU UHXKEHEPHO-TEXHUYECKUX KA POB
B COOTBETCTBUMU C ®LN P «PA3BUTUE HAYKU U TEXHOIOTUN»
HA 2014 - 2020 rogbl

CemeHoBa U.B.

Mockosckuli eocydapcmeeHHbIl MawuHocmpoumernsHsili yHusepcumem (MAMM),
107023, Mocksa, b. CemeHosckas, 38, e-mail: vzpi_semenova@mail.ru

denepanbHan uenesas nporpamma (OLIM) PO «Pa3Butue Hayku 1 TexHonoruii» Ha 2014
-2020 yTBepxaeHa noctaHosneHMMm [pasutenbctea PP ot 21.05.2013 No 424. HauuHaAa
¢ 2007 roga B8 MIOY um. B.C. YepHOomMbipAnHa, a nocne ero peopraHmsaumm 8 MAMW B
2013 — 2014 npoBoamiacb NOArOTOBKA CTYAEHTOB MO METoAy, CO34aHHOMY B COOTBETCTBUU
C OCHOBHbIMM MOJIOXKEHUAMM, CHOPMYINPOBAHHBLIMU B FOCYAAPCTBEHHbIX Mporpammax?.
ObyyeHne CTyAEeHTOB NPOXOAMUT HA OCHOBE MepPesoBbIX AOCTUNKEHUIA HAYKN U TEXHONOTUN,
BHEAPEHHbIX B OTEYECTBEHHYH MPOMbIWIEHHOCTb Ha NPOTAXKEHMU nocnegHux 5-10 ner.
[na nomowm cTygeHTam B AOMNOAHEHMM K y4ebHMKam? co3gaH HOBbIM KOMMAEKC yYebHo-
MeTOAMYECKOoW AnTepaTypbl®®, 0XBaTbIBAOLLMI BCE BUADBI yHEOHbIX 3aHATUN.

Jlumepamypa

1. CemeHoBa W.B. MHHOBaLMOHHAA MeToAMKa NpenogaBaHns AncumnamHbl «ObLwan XMMmMYecKas Tex-
Ho/I0TMA» NPY NoAroToBke Hakanaspos. XIX MeHaeneeBcKuii cbesg, o obwen u NPUKIALAHON XUMUN.
T.4 Bonrorpag,. 2011. C.531

2. CemeHoBa W.B. MNMpomblwneHHas skonorusa. Yy. nocobue. M: UL, « Akagemusa». 2009. - 530c.

3. lyboHuHa 3.1., CemeHoBa W.B. IKonorns u MHHOBaL MM B TEXHO/IOTMU HEOPraHNYECKUX BELLECTB. Yu.
noc. M; Mroy. 2011. -. 220 c.

4. CemeHoBa W.B. Obuwan xumuyeckan TexHonorua. 4.1. Cepa u cepHasa kucnota. Yu. noc. M; MIOV.
2012.-.143c.

5. CemeHoBa W.B. Obwan xummyeckan TexHonorna. JlabopaTtopHo-pacyeTHbIN npakTukym. M; MIoyY.
2012.-.56c.

6.CemeHoBa W.B. MpombiwneHHasa skonorma. Met. ykasanma. M: MTOY. 2013. -. 38 c.
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PETMOHA/IbHbIE OBPA30OBATE/IbHbIE NMPOEKTbI MO XMMWU KAK
CPEACTBO PA3BUTUA NO3HABATE/IbHbIX UHTEPECOB LLIKOJIbHUKOB U
NOBbIWWEHNA NPOPECCUOHA/IBHOIO MACTEPCTBA NEAAIOroB

Co6ones A.E.,* Ucaes A.C.°

“Teepckoli eocydapcmaeHHbIl mexHu4eckul yHugepcumem,
170026, Teeps, HabepexcHas A.HukumuHa, 22, e-mail: sobolev@tstu.tver.ru
SMOY COLL Ne43, 170028, Teeps, Cknuskosa, 95

BaxkHeMwWwmMmM 3aga4ammn Accoumaummn yuntenein m npenogasateneit xumum TBepcKoi
06/1acTU ABNAIOTCA COAENUCTBUE UHTENIEKTYa/IbHOMY Pa3BUTUIO LUKOIbHUKOB, CO3aaHue yc-
NnoBuiA ana npodeccMoHanbHOro pocta Negaroros, NONyAApM3aLMa XMMUWM M NponaraHaa
XMMWYECKUX 3HAHWIAL,

[na peanusaumm 3TmX 3afay Accoumauma eXerogHo NpoBOAUT HECKOJIbKO OTKPbITbIX
pervoHanbHbIX KOHKYPCOB, y4acTMe B KaXKA0M M3 KOTOPbIX abCcontoTHO 6ecnaaTHO Kak ans
LUIKO/IbHWMKOB, TaK U 1A UX yuuTenemn.

Lenbto KoHKypca «Mup xummn — 2016» ABnsaeTca co3faHMe OTKPbLITOro KaTanaora as-
TOPCKUX y4ebHbIX Npe3eHTaumit. KoHKypc npoBoauTea no 21 HoMMHaLMK (Npe3eHTauum no
y4ebHbIM Temam, «MIMeHa B UCTOPUN XUMUNY, «YUeHble-XMMUKKN TBEPCKOTo Kpasa», «Xumu-
YecKas KHUTa pekopaoB», «XMMUS U Apyrue Hayku», «Xumua byayuiero» v ap.); scero 997
pybpuK.

KoHKypcbl «OpurMHanbHana 3agada» M «XMMUYeCcKan UrpoTeKa» Hanpas/ieHbl Ha BblsB-
NeHWe NyYLUMX aBTOPCKMUX ONMMMNNALHBIX 334aHUIN U AUAAKTUYECKUX UFP NO XMMUM, Nony-
NAPU3aLMIO ONMMMIMAAHOTO ABUXKEHUA. [0 UTOramM Kaxa0oro KOHKypca U3aaroTca CO0pHUKM
METOANYECKMX pa3paboTok.

C uenblo BbIABNEHUA U NOAAEPKKM OJAPEHHbIX LIKONbHMKOB Accoumauunsa yuuTenen
M npenogaBaTenelt xumum TBepcKol 061acTn eXKerogHo NPOBOAMUT ANA BCEX FKENARoLMX
yyawmxca 8-10-x KNaccoB perMoHanbHYO onMmnuaay «XmmoHa». Onmmnuaga nonb3yerca
60onbLIoM NoNyAApPHOCTbIO — TaK, B 2015 roay B Hel NPUHAAKN yYacTue 262 WKONbHUKA U3
16 myHUumnanutetoB BepxHeBonkbaA. MobeanTenn «KXMMOHM» NOAYYatOT NPUIAALLIEHNS Ha
6ecnnaTHble 3aHATUA B JIETHIOKO WKONY OZIMMMNUINCKOro pe3epsa, KOTopyto Teepckaa Acco-
LMaLmaA yuuTenein XMmmumn Takxke npoBOAUT eXKerogHo.

Co3paaHHanA cucTema pernoHanbHbix 06pa3oBaTeNbHbIX MPOEKTOB NO3BONAET aKTUBU3U-
poBaTb NpodeccMoHaNbHYIO AEATENBbHOCTb NEAArOroB U NOBbICUTb MHTEPEC LWKOAbHUKOB K
yyebHOMY npegmeTy «Xumua».

Jlumepamypa
1. Sobolev A., Isaev D. 8" International Technology, Education and Development Conference INT-
ED2014, 2014, Valencia, 2699-2706.
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NPUMEPbI PASHOYPOBHEBbBIX 3A4JAHUIA NO XUMWUU

Topcbikbaesa b.b., }KymaHosa V.T.

YHusepcumem AcmaHa, Kazaxcmat, 010000, AcmaHa, M. Aye3oesa, 46/1,
e-mail: maha-1505@mail.ru

KopeHHas mogepHM3auma negarormyeckoit cucteMbl 06yYeHuMs B LIKOJE BO3MOXHa B
pamMKax MCcnosib30BaHUA 06pa3oBaTe/bHbIX TEXHONOTUIM, OPUEHTUPOBAHHbIX Ha pe3y/abTaT
M Ha «cpeay norpy*eHua». OgHOM U3 TaKUX TEXHONIOTUI ABNAETCA TexHoora «Tpexmep-
HOM meToamyeckon cuctembl 0bydeHmsa (TMCO)». B KauecTBe obpasua yuebHoro npouecca
VIHHOBaLI,VIOHH017I Mmogenn B ycnoBmax npmmeHeHuA ,Cl,aHHOl‘/‘I TexHonormn npusogmm pas-
paboTKy ogHOro ypoKa no teme: «CTeneHb 3/1eKTPONUTUYECKON guccoumaumnn. CunbHble n
cnabble 31eKTPOAUTbI»

M3yyeHune faHHOW Tembl B paboTe NpeacTaB/ieHo Tpemsa sTanamu: a) 3a4aHMA Ha aKkTya-
NIM3aLMIo 3HaHW; 6) camMOCTOATEIbHOE YCBOEHUE HOBOM TEMbI;

B) 3Tan 0bpaTHol cBA3M (3Tan oueHUBaHUA yPoBHA GOPMUPOBAHMA 3HAHWUI U YMEHWIA)

Ha nepBom 3Tane npeanaratoTca BOMPOCHI, PpacKpbiBatowme mexaHu3m NpoLecca afek-
TPOZIMTUYECKOM AMCCOLMALMNMN.

Ha BTOpOM 3Tane y4yeHWK yCBaMBaEeT OCHOBHbIE MOHATUS AAHHOMN TEMbI: CTENEHb 3/1eK-
TPONIUTUYECKON Anccoumaumnm (a),_UoHHoe npousBeaeHue Boabl, pH pacTBopa, KOHCTaHTa
(K) anekTponutuyeckoiamccoumaumn. Jaertca NOHMMaHWE OCHOBHbIX 3aKOHOMEPHOCTEN:
3aBMCMMOCTb CTEMEHU 3NEKTPOIUTUYECKON AMCCOLMALMM OT Pa3andHbIX GaKTOpOB; CBA3b
MeXA4y CTeNeHbio AUCCOLMALLMM, KOHCTAHTOM AMCCOUMALMM U KOHLEHTPaLUWEN pacTBOpPOB;
cTeneHb AMCcCcoLMaLmMm cnabbix SNEKTPOAUTOB.

TpeTuit aTan (oueHKa 3HaHWI) BKAKOYaEeT 3 ypoBHA: 1-MOPOroBbIi YPOBEHb, 2-aIfOPUT-
MWYECKUIA YPOBEHb, 3-3BPUCTUYECKUI YPOBEHb.

Ha 1-m YPOBHE OoUueHNBAETCA 3HaHME OCHOBHbIX MOHATUU NO TeMe: INEKTPONUTUYECKaA
Anccoumanma, CUibHble U CNabble 3NEKTPOANTbI, KOHCTAHTA U CTeNeHb 3/1EKTPOIUTUYECKOM
anccoumaumm. [laeTca 3agaHue gonucaTb YPaBHEHMA 3MEKTPOUTUYECKON AMccoumaumnm
Kucnot HI, HCl; ocHosaHuli RbOH,NaOH n conn NaCl.

Ha 2-m ypoBHe y4eHWKy npegnaratotcsa 6onee CioXHble 3a4aHWA, HaNpUMep: COCTaBbTe
dopmysnbl coneii n3 cneayrowmx noHos: a) Na* u NO_; Li'n HSO,; 6) K*n SO,*; Mg?*n HSO,;
B) Al*n CI; Ba**u HS".

Ha 3-m ypoBHe y4YeHMK OCyLLEeCTBAAET NOUCK HOBbIX MyTEN PELIEHWUs MPU BbINOSHEHUMU
TEOPETUYECKUX 3aaHUIN O XapaKTEPUCTUKAX SNEKTPOAUTUYECKOW ANCCOLMALMM, O KNaccu-
dVKaLMK 3NEKTPONNTOB. [ANA OLLEHKM NPAKTUYECKMX YMEHUN YYEHWUKA NpeaiaratoTca 3a4a-
YM Ha onpeaeneHne CTeneHn SNEKTPOANTUYECKOW Anccounanmm u pH pacTBOpoB 31eKTpo-
JINTOB.

Pe3ynbTaTbl BbINOMHEHHbIX 33a4aHWIN 3aHOCATCA B Tab/MLbl, KOTOpble GUKCUPYIOTCA B
3/1EKTPOHHOM ¥KypHase.



3a04Hble 00Knadbl 93

PA3BUTUE ®YHKLUMOHANbHOW TPAMOTHOCTU YYALLIUXCA
Nno TEME «kXXUMWUYECKUE PEAKLUUN»

Topcbik6aesa b.6.,° YaHanuesa P.H.°

“YHusepcumem Acmaxa, Kazaxcmar, 010000,
Acmana, M. Ayesosa, 46/1, e-mail: maha-1505@mail.ru
SYHusepcumem Mupac, 160012, KazaxcmaH, eimkeHm, [ Hnsesa, 3,
e-mail: rashida_zanalie@mail.ru

OCHOBHble NMOHATUA XUMUU — 3TO «BELLECTBO» U «XMMMUYEeCKaa peakuma». Kaxayto ce-
KYHAY B MMPE NPOUCXOAUT HEMCUMCIMMOE MHOXKECTBO peakuuin. M3yyeHne Tembl «Xumu-
Yyeckue peakuum» B paboTte npeacTaBneHO TpemMsa 610KaMU: a)TeOPeTUYECKUIA; B) MHTeNek-
TyaNbHbIW; B) NPaKTUYeCKMiAt,

B TeopeTnyeckom 6/10Ke atoTcA 3a4aHUA 419 ONpefeneHus TUNOB peakumii: coeamHe-
HUA, PAa3N0XKEHUA, 3aMeLLeHNA U obmeHa.

NHTeneKTyanbHbIM 610K NpeacTasaeH 5-t0 waramu:

1) 3HaTb: peaKkLuMmM Pa3NoKeHUS, COeANHEHNsA, 0OMEHA, 3aMeLLEHUA U C MOMOLLbIO KaKUX
OMbITOB MOXHO A0Ka3aTb 3TU peakuum?

2) NOHMMATb: KaKne M3 NPUBEAEHHbIX YPaBHEHWUI COOTBETCTBYIOT Pa3/IMiYHbIM TUMaM
peakuui;

3) NpoBOAUTL: aHANMN3 KNACCUPULLUM TUMOB XMMMUUYECKUX PEAKLMIA NO PAa3UYHbIM NpU-
3HaKam;

4) ymeTb: NOABECTM UTOT NOYYEHHbIX 3HAHWUI C MOMOLLbH XMMUYECKUX YPaBHEHUIA

5) OUEeHUTb: TUMbl PeaKLUMii Mo XapaKTepy U BUAY B3aUMOAEWNCTBUS.

B npakTnyeckom 6/710Ke NPUBOSATCA OMbITbl HA TUMbI PeaKLMIA:

1. Peakyus pasnoxeHus PasnoxeHune KaanimHom cenntpbl. Yto Habatogaetca B pesynb-
TaTe 3TOW peakuuun?

2. Peakyus coeduHeHus. TopeHune KpacHoro ¢ochopa.Kak gokasbiBaeTca obpasoBaHue
KMUCNOTbI?

3. Peakyus 3ameujeHus. Baavmopenctame LMHKA. C CONAHOM KMcnoToi.Y1o Bbl Habto-
Oanu B pe3y/bTaTe 3TOM peakumm?

4. Peakumsa obmeHa. Peakuus HEUTpanM3aumu.

NaOH + HCl - NaCl + H,0

Y70 Bbl HAbNtOAANM B pe3ynbTaTe 3TOM peakumnn?

[anee ana 3akpenneHns TeMbl NpoBoAUTCA 00yYatoLLNiA TecT.

Jlumepamypa

1. Kapaes K.A. Ko6ankosa XK.Y. AKTyasibHble Npobaembl MOAEPHU3ALMMU NEAATOTMYECKOW CUCTEMBI HA
OCHOBe TexHosiornyeckoro noaxoaa, Anmatel, TOO «M3patenbctso «3epae», 2014, 312c.

2. Tabpuensar O.C. «Xumua» metoanyeckoe nocobue 8 —9 kn. M «ipoda» 2001.

3. Topcbikbaesa b.6., faynetbaesa I.K. «Pa3BuTne pyHKLMOHANIBHON FPAaMOTHOCTM yYaLLMXCA Ha Ypo-
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MNOBbIWEHUE 3®PEKTUBHOCTU XUMUYECKOIO OGPA30OBAHMUA
B BOEHHOM BY3E

Wnunéea E.B.

AHO LleHmp «Haw palioH - Haw 0om», 394063, BopoHex, 25 AHeaps, 28,
e-mail: shpilyowa@yandex.ru

B ycnoBMsAX COBPeMEHHOM KU3HW CTaNn NpeabaBaseTca ocobble TpeboBaHUA K creLu-
annCcTam, KOTOPbIM YacTo MPUXOAUTCA pellaTb HecTaHAapTHble 3a4a4un ana obecnedyeHun
NPaKTUYECKOrO BHEAPEHWUS HOBbIX MAEl. ITO B NOAHON Mepe OTHOCUTCA K BOEHHbIM cre-
LMaNNCTaM, KOTOPbIX AOIKHbI OTINYATb JII0603HATENIbHOCTb, SHEPTUYHOCTb, CNOCOBHOCTD K
PUCKY, BOCMPUMNMUYNBOCTb K HOBbIM naeam, OpUrMHaAbHOCTb MbllUNEHUA.

[ns BOCMUTAHWUA BCEX STUX KAa4yeCTB U NOBbILLeHNA 3pPeKTMBHOCTM y4ebHOro npoLecca B
Lesom Heobxoaumo: 1) pa3smBaTh B byayLlem crneumanmcte KpeaTUuBHOCTb; 2) fobuBaTbeA
MOTMBaLMK y4ebHoro npotecca, Gopmupys ecTecTBEHHOHAy4YHOe MMPOBO33peHue. Ceroa-
HALWHMIA BbINYCKHUK CPeAHEN LUKOAbI, @ 3HAYUT M abUTypUEHT, NIOX0 NpeacTaBaseT cebe
eINHYIO KapTUHY MUPaA, B3aUMOCBA3b U B3aUMOMNPOHUKHOBEHME HaYK, Kak MHCTPYMEHT pe-
LEeHNA MHOTUX TEXHUYECKUX U, O4YEHb OCTPO CTOALLMX CENYAC, SKONOTUYECKMX Npobaem. MNo-
3TOMY HEOHXOAMMO PacCMaTPUBATL MPUMEPBI B3aMMOAENCTBUA U3y4aeMblX Hayk, Ux 06o-
togHoro obmeHa naesamm, ob6bekTamm U MeTogaMn UCCAeL0BaHuUA.

KypcaHT, u3yyas XMMu1Io, 4acTo He NpeacTaBaseT cebe ee NPAKTUYECKOTO 3HaYeHus, ee
MWPOBO33PEHYECKYHIO POJIb, @ O CBA3M ECTECTBEHHbIX HAaYK He 3aayMmbliBaeTcsa Boobuie’. Ceil-
4ac y»Ke o4eBUAHO, YTO, TONIbKO 06/1a4as eCTECTBEHHOHAYYHbIM MUPOBO33PEHUEM MOMKHO
ONTUMAIbHO OPraHM30BaTb AEATENbHOCTb Ye/I0BEKA MPU OFPAHUYEHHbIX NMPUPOAHbIX pe-
cypcax. MoaTomy NpuMBUTUE €CTECTBEHHOHAYYHOrO MUPOBO33PEHMA MPU U3YYEHUN XUMUN
No3BO/IUT ByAyLMM BOEHHbIM cneLmannuctam bosnee NpaBuabHO peLlaTb He TObKO Y3KO-
cneumanbHble, HO U MOCTOAHHO BO3HUKAIOLLME CEPbE3HENLLME SKONOTUYECKNe Npobaemsl,
KOTOpble 0COBEHHO OCTPO CTOAT B apMeWNCKON cpeae, rae cuMTaeTcs, 4To tobaa boesas 3a-
[aya [0/KHa ObITb BbINOAHEHA NIOOBIMM CPEACTBAMM, U TONBKO B NOCAeAHEE BPeMSs Ha-
Yan CTaBUTbCA BOMPOC 06 MX aAE€KBATHOCTM U cTeNeHM yuepba, HAHOCMMOTO OKpYrKatoLL e

cpeae.

Jlumepamypa
1. Wnunéea E.B. Mytv pa3sutua obpa3oBaTesibHOro NpoLecca B BOEHHOM By3e //MexayHapoaHblit
Hay4YHO-UccNenoBaTeIbCKUM KypHan, EkatepuHbypr: MHMAK —2015. — Ne 1 Yactb 3. - C. 109 - 111.
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OPFAHU3ALMA CAMOCTOATE/IbHOM PABOTbI CNYLLATENEI KYPCOB
NOBBILLEHUA KBATMGUKALMW (HA NPUMEPE YYUTENENA XUMUM)

Wymunuu A.C., AKyHuHa U.E.

MHCcmumym nogbiWeHUA K8anupuKayuu u npo@deccuoHansHol nepenod20mosKu
pabomHukos obpasosaHus Tyneckol obnacmu,
300041, Tyna, /leHuHa, 22, e-mail: shumilin-as@mail.ru

BbicTpoe pa3BuTHe 06Pa30BaHMUSA, €ero MOAEPHU3aLUMsA, CMEHA U YCOBEPLLIEHCTBOBaHME
BEAYLLMX Napagurm CTaBUT Nepes OpraHn3aLmammn AONOJHUTENBHOTO NPOdeccMoHaibHO-
ro obpasoBaHms, NOCTOAHHO O6HOBAAOWMECA LEeAM U 3a4a4KM B UX chepe AeATENbHOCTHU.
HenpepblBHOCTb NpodeccnoHanbHOro pocta — ogHO M3 TpebosaHmin IOC K Kagposomy
COCTaBY MefarorMyeckoro KoJIIEKTUBA, OCYLLLECTBAIAOLLErO 06pa30BaTe/IbHYI0 NPOrpammy.
CornacHo ®rOC nosblleHMe KBanMbUKaLUKM LOMKHO obecrneyunBaTbCs OCBOEHUEM Y4YU-
TENAMWU AONOSHUTENbHBIX NPOPECcCHOHaNbHbBIX NPOrpamm No Npoduao negarornyeckomn
[LEeATENbHOCTU He peXke Yem OAMH pas B TPU rofa. B cBA3m ¢ 3TUM 0cobyto BaXKHOCTb Npu-
obpeTaeT KauecTBO 06pa30BaTENbHbIX MPOrPaMM KYpPCOB MOBbILIEHWE KBAMPUKALUM UX
cofep:kaHune, 06HOBEHNE M KOMMETEHLUMU KOTopble OHU GOPMMPYIOT, B TOM Yucae npwu
BbINO/IHEHMW BHEAYAUTOPHOM CaMOCTOATE/IbHOM PaboTbl.

B FOYy AMNO TO «MUNK v NMPO TO» Anfa yuutenein Xumumn peannsyoTca caegytolme npo-
rPamMmmbil: «AKTyaanble I'Ip061'IeMbI TEeOpUN N MeTOANKHN NpenoaaBaHNA XMUMUN B KOHTEKCTE
®roC obuiero ob6pasoBaHua» (126 4.), «BMONOTUA U XMMUA B LLIKOAE: OTParKEHNE COBPEMEH-
HbIX TEHAEHUMIA N Hay4YHbIA SKCNEPUMEHT B WKoe B KoHTeKkcTe PIOC obuwero obpasosa-
HUA»(144 4.), «[OAroTOBKA yYalMxca K UTOTOBOM aTTecTaummn no xummm B 9 1 11 Knaccax»
(36 4.). Mporpammbl NOCTPOEHbI U3 MOAY/EN, cpeamn KOTOPbIX Ha U3ydeHWe NpeameTHbIN
MOZY/Nb ABNAETCA CAaMbIM KPYMHbIM.

Ha gonto camoctoaTenbHom paboTbl caywaTenen CTporo oTBoAMTcA 25% oT MakcMmanb-
HOM y4yebHOM Harpy3sku. KOHTPO/Ib 3@ camMoCTosTeIbHOM paboTol caylwaTtenen Kypcos no-
BbllLEHUA KBaﬂVId)VIKaLI,VIVI ocyuwectBaiAeTca 4YaCTM4HO C npusnevyeHnem AOUCTAHUMOHHbIX
MeToZ0B 06yyYeHUs. TaK CyLIaTeIM KYPCOB BbIMOJHAKOT KBXOLHOE» U «BbIXOLHOE» TECTUPO-
BaHMe, a TaKXXe NPpoMeXKYTO4YHble TeECTUPOBAHMA NO Ka)K,D,OVI Teme 3aHATUA. TaKkxKe cnyuwarte-
JIN Ha NPOTAXKEHUU BCEro 0b6yYeHUA BbINOJHAIOT MPOEKTHOE 3aJaHME, KOTOPOEe 3aLULLAT
MoC/ie YCNELWHOro BbINO/JIHEHMA BbIXOAHOTO» TECTUPOBaHMA. Kaablil BUA, CAaMOCTOATE b-
HOM PaboTbl OLLEHMBAETCA COMACHO YTBEPXKAEHHON 6aNIbHO-PENTUHIOBOM cucTeMe. 3a4eT
BbICTABASAETCA NO AOCTUMKEHUIO MUHUMANbHOTO NOPOrOBOro 3HaYEHMS.
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INTEGRAL ESTIMATION OF XENOBIOTICS’ TOXICITY WITH REGARD
TO THEIR METABOLISM IN HUMAN ORGANISM

Dmitriev A.V., Rudik A.V., Filimonov D.A., Lagunin A.A., Druzhilovsky D.S., lvanov S.M.,
Tarasova O.A., Pogodin P.V., Konova V.l., Bezhentsev V.M., Poroikov V.V.

Institute of Biomedical Chemistry named after V.N. Orehovich, Pogodinskaya, 10-8,
Moscow, 119121, Russia, e-mail: vladimir.poroikov@ibmc.msk.ru

Most xenobiotics including pharmaceutical agents are metabolized in the human body
by the biotransformation enzymes. The biological activity, toxicity, and other properties
of the metabolites may differ significantly from those of the initial substances. Based on
different principles computational methods are used for modeling of the individual stages
of interaction between the xenobiotics and metabolic enzymes?; there are expert systems
that allow building metabolic trees by prediction?, and methods that predict only sites of
metabolism, without generation of metabolites and metabolic trees. The purpose of our
work is to develop a general approach to the assessment of xenobiotics’ toxicity based on
the prediction of their metabolism in the human body.

We have created a training set containing data about several thousands of reactions
catalyzed by the major enzymes metabolizing xenobiotics in the human body. We developed
methods for generating structures of metabolites and metabolic trees with estimation of
the probability of each metabolite. Then, the general toxicity of xenobiotic is estimated
taking into account toxicity of the initial substrate, intermediate and final products of the
metabolites. We carried out the validation of the method and showed its applicability
to solving practical problems. The advantages and limitations of computer methods of
assessment of the toxicity of xenobiotics and scenarios of their use, to improve the safety
and efficacy of new pharmaceutical agents, will be discussed.

References

1. Kirchmair J., Williamson M.J., Tyzack J.D., Tan L., Bond P.J., Bender A., Glen R.C. Journal of Chemical
Information and Modeling, 2012, 52, 617.

2. Long A. Drug Discovery Today. Technologies, 2013, 10, 147.

The Russian Science Foundation, grant 14-15-00449, has supported the work.
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NEW METHODS OF COMPUTATIONAL MATERIALS DISCOVERY

Oganov A.R.*"¢

aStony Brook University, Stony Brook, NY 11794-2100, USA, e-mail: artem.oganov@sunysb.edu
bSkolkovo Institute of Science and Technology, Skolkovo Innovation Center,
Nobelya, 3, Moscow, 143026, Russia
‘Moscow Institute of Physics and Technology,
Institutskiy pereulok, 9, Dolgoprudny, 141700, Russia

Until recently, the problem of computational prediction of materials with desired prop-
erties was considered to be unsolvable. Fortunately, a number of methods enabling crystal
structure prediction, and methods enabling prediction of properties based on crystal struc-
ture, have made this goal reachable. | will discuss two most popular methods — (1) evolu-
tionary method USPEX (http://uspex-team.org) and (2) data mining methods. | will discuss
discoveries of novel unexpected chemical compounds, theoretical studies of nanomaterials,
search for superhard materials, thermoelectrics, and our newly developed methods — Men-
delevian search — which solves the central problem of theoretical materials science, namely,
the prediction of the material with the best possible properties for any given application.
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SEARCH AND MODIFICATION OF NOVEL BETA-LACTAMASE INHIBITORS

Antipin R.L.,> Majouga A.G.,? Grigorenko V.G.,? Zyk N.V.,? Beloglazkina E.K.,?
Beshnova D.,” Lamzin V.,” Egorov A.M.?

“Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 119991, Russia
bEuropean Molecular Biology Laboratory , ¢/o DESY, Notkestrasse 85,
22603 Hamburg, Germany

The appearance of microorganisms resistance to beta-lactam antibiotics is a threat to
the use of these drugs in clinical practice. The most common limitation is the expression
of the bacterial enzymes - beta-lactamases. The aim of this study is to find a new beta-
lactamase inhibitors, based on computer modeling, synthesis and biological testing of the
compounds obtained.

Docking | \ T
Initially, a database of protein structures was analyzed, from

which the structure of the FTA1 complex with enzyme has been

chosen. That structure is isostructural to a protein allosteric site of S

beta-lactamase This structure was used as a starting material, which

was carried out on the basis of the search for new structural beta- _/é"/‘“" \g‘"\_

lactamase inhibitors. ™~s ,::533_\

Synthesis

Series of derivatives of p-phenoxyaniline containing various substituents in the benzene
ring and at the nitrogen atom was prepared . The overall structure of the synthesized
compounds is shown in Figure 1.

Ry
(@)
(@) (@) R}, Ry=Hal, H, NHAc
IO
R1 NH ()n OH

Figure 1. The general structure of the synthesized inhibitors

J—ferT0a
~

Biological tests

Determination of inhibitory potency of the compounds was obtained from a recombinant
form of beta-lactamases TEM-1 by CENTA substrate. It was found that 2,4-dihloro moiety
and a carboxyl group is necessary to inhibit the enzyme.

References
1. J.R. Horn and B.K. Shoichet. J. Mol. Biol., 2004, 336, 1283-1291.

This investigation was made with the support of RFBR, grant 14-04-01195..
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COMPUTER-AIDED DESIGN OF NEW FLUORINE-CONTAINING
NON-OPIOID ANALGETICS

Baev D.S.,? Frolova T.S.,>® Tolstikova T.G.>®

9N.N. Vorozhtsov Institute of Organic Chemistry, SB RAS, prospekt ac. Lavrentieva, 9,
Novosibirsk, 630090, Russia, e-mail: baev@nioch.nsc.ru
bNovosibirsk State University, Pirogova, 2, Novosibirsk, 630090, Russia

Currently an actual problem of medicinal chemistry is to provide new non-opioid
analgetics with high efficiency and selectivity, and low toxicity. Searching promising
fluorine containing inhibitors of cyclooxygenase-2 was performed using the computer
modeling of the ligands in the binding site of the target based on the principles of
combinatorial chemistry®. An evolutionary algorithm was applied to the selection of
the best ligands on the basis of the minimum binding energy of interaction with X-ray
structural model of cyclooxygenase-2? as a result of molecular docking®. The modelled
compounds will be synthesized and its anti-inflammatory activity will be studied using
standard pharmacological screening models.

References

1. Durrant J.D., Lindert S., McCammon J.A. J Mol Graph Model 2013, 44, 104-12.

2. Wang J.L., Limburg D., Graneto M.J., Springer J., Hamper J.R., Liao S., Pawlitz J.L., Kurumbail R.G.,
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MAKING SUBATOMIC ELECTRONIC DESCRIPTORS PREDICTIVE:
THE CASE OF HALOGEN BONDS

Bartashevich E.V.,? Grigoreva E.A.,? Yushina I.D.,? Tsirelson V.G.”

aSouth-Ural state university, prospekt Lenina, 76, Chelyabinsk,
454080, Russia, e-mail: kbartash@yandex.ru
bD.1. Mendeleev University of Chemical Technology of Russia, Miusskaya sq., 9,
Moscow, 125047, Russia

Availability of the accurate electron density obtained from a wave function or from
X-ray diffraction experiment allows to derive the structural descriptors at the subatomic
level. Now, it is necessary to make possible the prediction of chemical binding properties by
immersing these descriptors to the concept of structure-property relationships.

In this work we apply {hze combination of subazt%mic electron-density descriptors, as
the delocalization indices™", the source function™~, the interatomic energy calculated
using Interacting Quantum Atom method?*, the atomic dipole moments as well as the
energy characteristics at bond critical points of electron density to characterize a halogen
bond. The N--:I halogen bond features for the complexes of N-containing organic mol-
ecules with diiodine have been studied. In particular, we found that the delocalization
indices of halogen N-::1 bond, §(N, 1), are well correlated® with the basicity pK_ . according
to the iodine basicity scale.
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We have also tested the new approach considering the internal electronic pressure to
look at the halogen bond from another perspective.
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EXPLORATION OF THE CHEMICAL SPACE
OF METAL BINDERS USING GENERATIVE TOPOGRAPHIC MAPPING

Baskin L.I.,>** Solov’ev V.P., Varnek A.¢

“Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
119991, Russia, e-mail: ighaskin@gmail.com
bKazan (Volga region) Federal University, Kremlyovskaya, 4/5, Kazan, 420111, Russia
cUniversity of Strasbourg, Strasbourg, France
9A.N. Frumkin Institute of Physical Chemistry and Electrochemistry, RAS,
Leninsky prospekt, 31, Moscow, 119071, Russia

Generative Topographic Mapping® (GTM) is a non-linear dimensionality-reduction
technique widely used to visualize the data as projections onto 2-dimentional space.
In chemistry, GTM maps can efficiently be used to visualize and analyze ensembles
of chemical data (molecules or reactions) encoded by molecular descriptors.>® On
these maps, similar compounds are usually grouped together which helps to discover
different chemotypes presented in the dataset. Structure-property relationships can be
established using GTM activity landscape forming by an additional third coordinate which
corresponds to the property. Landscape represents a smooth 3D surface where "active"
compounds (with high property values) are localized in “hills” area, whereas "inactive"
ones are situated in “valleys”.* Mapping a new compound onto such landscape allows one
to predict quantitatively its property.*

In this study, GTM was used to analyze a chemical space of known 3000 organic
ligands (L) able to bind 50 different metal cations (M). Obtained GTM maps allowed us to
detect zones of ligands selectivity and promiscuity with respect to certain metals. Activity
landscapes built for stability constant logk of ML complexes in water allowed us perform
guantitative predictions of binding profiles of studied molecules.
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HETEROSTRUCTURES BASED ON GRAPHENE AND TMD LAYERS:
MODELING OF THEIR ATOMIC AND ELECTRONIC STRUCTURES

Chernozatonskii L.A., Demin V.A., Kvashnin A.G., Kvashnin D.G., Sorokin P.B.

Emanuel Institute of Biochemical Physics, RAS, Kosygina, 4, Moscow,
119334, Russia, e-mail: cherno@sky.chph.ras.ru

Transition metal dihalcohenides (TMD) have layer structures similar to graphene?, with
which they can form hererostructures. So this fact does perspective the investigation of
their electronic and optic properties, and also their application as new generation elements
of two- dimensional (2D) heterostructures.

Here the results of ab-initio quantum chemical modeling of electron constructions of the
new heterostructures:

Bi-layer of graphene-molybdenum disulfide with included Re and Mo atoms between
layers®and on the layers?, structures with replacement of one atom of molybdenum to rhe-
nium atom, and the addition of rhenium between the layers of graphene and MoS ;

bilayered MoS,/ZnO and four G/MoS,/Zn0/ heterostructures®;

heterostructures C_ /MoS, G/C, /MoS /G with middle-layer of fullerenes C,.°

Transport properties of new hybrid nanoribbonsons based on two phases of molybde-
num disulfide (2H-semiconductor and 1T-metal) are studied.”

We discuss the most appropriate methods and computing program for calculating of
nanostructures based on transition metals dichalcogenides and carbon, as well as the pros-
pects for the use of such heterostructures.
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IN SILICO SEARCH AND CHEMICAL DESIGN OF EFFECTORS
TO OVERCOME BACTERIAL RESISTANCE TOWARDS
BETA-LACTAM ANTIBIOTICS

Egorov A.M.,? Grigorenko V.G.,? Rubtsova M.Yu.,? Andreeva I.P.,> Majouga A.G.,? Antipin
R.L., Beshnova D.A.,* Kallio J.,’ Lamzin V.S.°

“Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
119991, Russia, e-mail: alex.m.egorov@gmail.com
bEuropean Molecular Biology Laboratory (EMBL), clo DESY, Notkestrasse 85,
22603 Hamburg, Germany

B-Lactams represent the most widely used group of antibiotics with broad spectrum
of antibacterial activity. However, most bacteria can develop antibiotic resistance, typically
caused by beta-lactamase enzymes. Existing inhibitors of beta-lactamases can prevent an-
tibiotic degradation arising from beta-lactam ring hydrolysis, but due to the additional de-
velopment of resistance to these compounds, they are not sufficiently effective. Thus, the
identification of new inhibitors and new mechanisms of lactamase inhibition is a priority.

To address this challenge, we computationally screened 8 million organic molecules us-
ing the ViCi software, which we specially developed for this purpose. The software permits
the rapid screening against a known inhibitor template and selects the closest matching
compounds in terms of shape and electrostatic composition. Four known low-affinity lacta-
mase inhibitors were given to the software as a starting point.

Despite the ubiquity of the various strains of beta-lactamases, access to the full set of
characterized clinical samples is a serious problem. Biobank of recombinant strains of E.coli
- producing a variety of class A beta-lactamases, and efficient expression system for pro-
duction of the recombinant class A beta-lactamases in E.coli cells have been elaborated in
order to permit their study in vitro and in vivo. Recombinant beta-lactamase TEM-171 was
produced and used to assay the top compounds suggested by ViCi screening. New potential
effector bound to the allosteric site of TEM-1 was identified, having an order of magnitude
higher in vitro affinity and inhibition power for the enzyme than the template. Chemical
design and modification of the effector resulted in enhanced inhibition effect on the beta-
lactamase.

The work was supported by the RFBR, Project 15-54-74007.
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THE INVESTIGATION OF THE STRUCTURE AND PROPERTIES OF THE
STABILIZED GOLD CLUSTERS IN THE THEORETICAL FRAMEWORK

Golosnaya M.N., Nikitina N.A., Pichugina D.A., Kuz’menko N.E.

Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
119991, Russia, e-mail:mashagolosnaya@gmail.com

Ligand-protected gold(l) compounds (the most common ligands include phosphines or
thiolates or halides) have generated a strong interest because of their characteristic lumi-
nescence, catalytic properties, and biological applications. The clusters can be described by
the [LAu X_]¢formula, where Au is gold core stabilized by m electron-withdrawing X ligands
and s weakly bound Lligands. Although, the same theory is used for a description of these
clusters, the mechanism of interaction between SR- or PR_- and gold core is different. There-
fore, the aim of the work was to establish the quantum-chemical method, which is equally
well described the various interactions between the nuclei of atoms and ligands.

In this work we studied the effect of the ligand nature on the structure and electron-
ic properties of the gold clusters [Au,(dpmp),X,]*(dpmp—bis(diphenylphosphinomethyl)
phenylphosphine)(X= —C=CH, —CH,, =SCH_, —F, —CI, —-Br, —I) and [Au,(XCH,) ] (X=S, Se,
Te). For clusters [Au,(dpmp) X,]** we investigated decomposition, ligand exchange reac-
tion and oxidation by molecular oxygen. Calculated HOMO-LUMO gap decreases in the
order: —F >=Cl >-Br ~-C=CH >—CH, > —| >-SCH,. [Au,(dpmp),(C=CH),]*" is a suitable precur-
sor for synthesis of variety clusters by ligand exchange reactions. The reactions of O, and
[Au,(dpmp),Hal,]**were simulated; superoxo-, peroxo- and oxide-complexes were found.
The oxide-complexes are the most stable. The reaction is accompanied by the formation of
OOH(s), which is active radical in many catalytic processes. The cluster protected by fluorine
ligands indicates the highest reactivity.

For clusters Au, (XCH,), the most stable isomer is found for all ligands. We investigat-
ed binding energy of the cluster’s fragments, vertical ionization potential (VIP) and verti-
cal electronic affinity (VEA).The HOMO-LUMO gap decreased in the series of [Au, (SCH,) ],
[Au, (SeCH,) ], [Au, (TeCH,) ]. The calculated values of VIP decreases in the order -SCH_>
—SeCH,>—TeCH,, in opposite to VEA data. Thus, [Au,(SeCH,), | and [Au, (TeCH,), ] have op-
portunity in the oxidation reactions due to low VIP.
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HIGH-LEVEL CALCULATIONS OF THE ELECTRONIC STRUCTURE AND
MAGNETIC PROPERTIES OF THE HEAVY METAL COMPLEXES OF
REDOX-ACTIVE LIGANDS
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Metal complexes of redox-active ligands are of great impotance due to their catalytic
activity and unusual magnetic properties.! Understanding the electronic structure and
properties of such systems is a non-trivial problem that can only be solved using both
a large set of experimental techniques and comparison of their results with quantum
chemical calculations. The most difficult task is to correctly predict the properties of the
heavy 5d- and 4f-metal complexes exhibiting fundamentally important relativistic effects.

Recently,> we demonstrated that the electronic structure of the rhenium complex with
dioxolene ligand can be correctly predicted only using the explicitly correlated CASSCF/
NEVPT2 approach with a non-perturbative account of spin-orbit coupling. Magnetic proper-
ties of the polycrystalline samples were very well reproduced using ab initio SINGLE-ANISO
procedure.

Even more complicated task is to quantitatively predict magnetic properties of lantha-
nide complexes. Using CASSCF/SO-RASSI approach with a non-perturbative treatment of
spin-orbit coupling, we calculated electronic structure of the lanthanide complexes of re-
dox-active ligand, i.e. [LnCp5(RN =),S] (1-3, Ln = Sm, Eu, Yb, respectively, and R = SiMe,).
The results indicate that these paramagnetic complexes are best described as Ln* and
[Me_SiN=),S]*
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DOCKING ACCURACY:
QUANTUM-CHEMICAL APPROACH AND THE ROLE OF SOLVENT

Kutov D.C., Sulimov A.V., Katkova E.V., Kondakova O.A., Sulimov V.B.
000 “Dimonta”, Nagornaya, 15-8, Moscow, 117186, Russia, e-mail: vs@dimonta.com

The adequate choice of the docking target function impacts greatly both on the
accuracy of the ligand positioning and on the accuracy of the protein-ligand binding energy
calculation. Comparison of different target functions, based on MMFF94! force field as well
as on quantum-chemical method PM72 taking or not the solvent into account was performed
using the original FLM? docking program, which searches a lot of energy local minima of
the protein-ligand system on a multidimensional energy surface. Each function was tested
on the same test set of protein-ligand complex with known structures and constants of
inhibition.

A noticeable positioning improvement (low-energy minima were close to the crystallized
position of the ligand) was observed when taking into account the interaction with water
in implicit models. The transition from the MMFF94 force field to quantum-chemical
description of molecules in semi-empirical PM7 method also gives the improvement trend in
ligand positioning. The binding energy values calculated using semi-empirical PM7 method
taking into account in an implicit water model COSMO turned out to be the closest to the
experimental binding values. This method found the global minimum near the position of
the crystallized ligand both for energy and for the standard deviation of the ligand position
from the crystallized one (RMSD) for 90% of the complexes.
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HYBRID (2+0.X)D-QSAR MODELS. CONSIDERATION OF STEREOCHEMICAL
FEATURES FOR COMPOUNDS IN TOPOLOGICAL REPRESENTATIONS OF
MOLECULAR STRUCTURE

Kuz’min V.E., Mouats A.

A.V. Bogatsky Physico-Chemical Institute, NAS of Ukraine, Lustdorfskaya doroga, 86,
Odessa, 65080, Ukraine, e-mail: theorchem@gmail.com

The widespread ordinary 2D-QSAR models do not take into account the stereochemical
features of molecules. There are a approaches series, for example!® where the special
techniques are used for the differentiation of stereoisomers within the 2D models of the
molecular structure. All of these approaches describe the stereochemistry of the compounds
with chiral centers only.

In this work we propose a universal approach for the description of any of the chiral
systems. It is based on the simplex representation of molecular structure*®. In the proposed
approach the spatial (3D) structure of a chiral molecule can be separated on two compo-
nents - conformational and configurational.

Configurational
component
Conformational
component
N
O-H 20'&
HyC o ™

Fraction of configurational component (0.X) is necessary and sufficient "increment"
to the topological (2D) molecular structure description for adequately representing its
stereochemical features, besides, the conformation of the molecule is not fixed and is not
considered.

Scope and efficiency of the developed approach is demonstrated on examples various
QSAR tasks for compounds with different types of chirality
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EFFECTS OF SOLVATION ON THE DIFFUSION AND RECOMBINATION
OF IONS IN DENSE GASES AND SIMPLE LIQUIDS

Lankin A.V.
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e-mail: Alex198508@yandex.ru

The work examines three factors that influence to processes of ion recombination: influ-
ence of the effect of solvation on the mobility and diffusion coefficient of the ions?; interac-
tion solvation complexes between themselves and the complicated mechanism of recom-
bination process?; the effects of Coulomb nonideality®. The molecular dynamics method is
used. The formulas describing the kinetics of ion recombination in a wide range of medium
parameters is obtained.

1) The ion recombination rate constant is described by the Langevin model in the limit
of low values of the concentrations of ions. But a significant problem is description of the
ion mobility dependence on the chemical nature of the ion, as well as the composition and
parameters of the medium. It is studied ion solvation and its impact on ion mobility depend-
ing on the nature of the ion-molecular interaction potential®.

2) lon recombination may pass by a complex mechanism with a reversible intermediate
formation of a metastable clustered pair in the case of formation quite strong solvation
complexes. This factor can have a significant impact on the character dependence of the
constant recombination rate on the concentration of ions in the medium. The formula that
describes this relationship is obtained?.

3) MD simulation results show that, despite taking place in the literature of ideas about
the absence of dependence of the recombination rate in the diffusion mode from Coulomb
nonideality?, in fact this dependence is saved. The formula describing the dependence of
the recombination rate of ions from both the ion concentration and density of the medium
is obtained?.
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METHODS OF MOLECULAR MODELING IN BIOCHEMICAL
AND BIOMEDICAL PROBLEMS. CHOLINESTERASES FAMILY
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Acetylcholinesterase (AChE) and butyrylcholinesterase (BChE), enzymes belonging to
cholinesterase family, are subjects of biochemical and biophysical research aimed to de-
velop drugs against Alzheimer disease, myasthenia gravis, study of individual sensitivity to
drugs and antidotes against poisons.

Traditionally molecular docking is used for development of drugs. In case of complex
inhibition kinetics molecular dynamics methods are necessary to describe mechanisms
of binding and dissociation of protein-ligand complex. In case of study of mechanism of
slow-binding inhibition of AChE by potential anti-myasthenia drug C547 results of molecu-
lar modeling were supported by X-ray crystallography data [1,2]. Molecular dynamics was
also successfully used to demonstrate role of AChE in aggregation of B-amyloid peptide and
development of Alzheimer disease. For two novel polymorphic modifications of BChE gene
molecular dynamics helped to reveal mechanism of loss of catalytic activity by the enzyme,
induced by point mutation, remote from the active site. [3,4].
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PREDICTION OF OPTIMAL REACTION CONDITIONS
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Synthesis of complex structures became a central problem of organic chemistry. The
complexity of structures prevents rapid synthesis of given structures due to the fact that
choice of synthetic strategy and adjustment of reaction conditions becomes more and more
challenging. Many approaches for the computer-assisted synthesis design were proposed.
However, only recently some works were addressed to prediction of optimal reaction
conditions. Usually, the choice of reaction conditions proceeds in essentially empirical way:
the chemists rely either on their own experience or on information for similar reactions
retrieved from the literature.

Recently it became clear that computational technologies could come to the scene and
assist chemists in prediction of optimal solvents, catalysts and other conditions. However,
only first steps were done in this direction. Recently, Struebing et al.! published a mixed
guantum mechanics — linear free energy relationship based approach for prediction of
optimal solvent for bimolecular reactions. Marcou et al.2 built classification model to predict
optimal type solvent and type of catalyst for Michael reaction using machine learning
methods. Brief review of these works will be presented.

New approach that extracts expert knowledge on optimal conditions of deprotection
reactions from large amount of raw and “big” reaction data in a fully automatic workflow
will be presented. The approach is based on Condensed Graph of Reaction ® approach. It
was applied to approx. 142000 hydrogenation reactions taken from Reaxys database.

The tool for prediction of optimal conditions for these reactions based on similarity
principle was developed. The hypothesis was that similar reactions proceed in similar
conditions. The approach allows assessing optimal conditions for desired deprotection
reaction. Clear advantage of the approach over expert knowledge acquired from the
“manual” analysis of the literature will be demonstrated.
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QSPR VS GC: STRUCTURAL INTERPRETATION OF CRITICAL PROPERTIES
Mokshyna E.G.,? Polishchuk P.G.,* Nedostup V.I.,> Kuz’min V.E.?

aA.V. Bogatsky Physico-Chemical Institute, NAS of Ukraine, Lustdorfskaya doroga, 86,
Odessa, 65080, Ukraine, e-mail: MokshinaElena@ukr.net
bPalacky University, 771 47 Olomouc, Czech Republic

The most fundamental and long-studied properties of compounds are those connected
with phase transitions. The critical properties — critical temperature, pressure and volume
— distinguish among them due to their non-variance and connectedness to the equations
of state. Despite their high accuracy the experimental measurements of critical properties
remain highly energy consuming and costly. Therefore, for a long time the attempts have
been made to develop rigorous predictive models. But the researchers were interested not
only in numeric predictions, but defining an influence of molecular structural on the critical
properties. Mainly these studies resulted in the many group-contribution (GC) methods,
which adopted additive schemes towards structural interpretation.

In the current study we employed the universal approach? for structural interpretation of
QSAR/QSPR models. We calculate a contribution of a molecular fragment to an investigated
property as a difference between the predicted property value (for the particular compound)
and the predicted property value for the same compound after removal of the considered
fragment. Thus it is feasible to estimate contributions of any arbitrary atoms combinations
(atoms in selected fragments can be directly linked or not) or single atoms. Using collected
data we developed SVM, PLS, Random Forest and Gradient Boosting Machine regression
models using simplex representation of molecular structure descriptors. All models showed
high predictive performance and therefore were eligible for interpretation. Only the most
frequently occurring fragments were considered to avoid bias introduced by rarely occurring
fragments.

For the critical temperatures the fragments with the largest positive influence were
aromatic, non-aromatic cyclic and fragments containing the carbonyl group; the fragments
with the largest negative influence were those containing fluorine atoms and those
containing double and triple carbon-carbon bonds. The tendencies for the critical pressures
were opposite to those of the critical temperatures, the fragment with the largest positive
influence being disulphide group. For the critical volumes reasonably the bulkiest fragments
had the largest positive influence. The results of the interpretation were compared to the
contributions of fragments in the GC methods, and the general trends are preserved in
both approaches. The application of the universal approach proved to be comparable to the
classical thermodynamics methods, and also allowed to discover new influencing fragments.
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COMPUTER MODELING OF MOLECULAR PROCESSES IN PROTEINS
Nemukhin A.V.

Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 119991, Russia
Emanuel Institute of Biochemical Physics, RAS, Kosygina, 4, Moscow, 119334, Russia,
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Our current project at the intersection of biomacromolecular chemistry, quantum theory
of molecular structure and computer technologies aims to predict action of polymorphic
variants of the most important human enzymes. Since enzymes are targets of majority of
modern drugs, the clarification of structure and function of polymorphic variants of enzymes,
reflecting variability of genes of each individual, is an essential stage of establishment of
personified healthcare. Other actual sides of the project are related to the sharply increased
performance of computer modeling of structure and properties of macromolecular systems
due to availability of modern supercomputers of tera- and petaflops performance, as well
as improvements of software for multiscale simulations of complex chemical systems.
In our studies, we construct all-atom three-dimensional structural models for selected
human enzymes, calculate energy profiles of chemical reactions of substrates in the
active sites and analyze impact of possible polymorphic variants, i.e. point mutations in
protein macromolecules, on reaction routes. The use of quantum mechanical - molecular
mechanical (QM/MM) methods as well as molecular dynamics methods with the QM/
MM potentials is essential for the goals of the project. In particular, we use the original
algorithms of the QM/MM approaches oriented on modern supercomputers. The project is
focused on human hydrolases, important for biomedical applications: polymorphic variants
of butyrylcholinesterase (BChE), carboxylesterase (CES1) and GTPase Ras. Correlations of
mutants of these enzymes with developments of heavy pathologies or complications upon
therapeutic drug treatment, such as Altzheimer disease or oncology, are known.

Support from the Russian Science Foundation, project 14-13-00124, is acknowledged.



YemHbie Aoknadel 121

SUPERCOMPUTER MODELING OF MOLECULAR POLYMORPHISM
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Our current project at the intersection of biomacromolecular chemistry, quantum theory
of molecular structure and computer technologies aims to predict action of polymorphic
variants of the most important human enzymes. Since enzymes are targets of majority of
modern drugs, the clarification of structure and function of polymorphic variants of enzymes,
reflecting variability of genes of each individual, is an essential stage of establishment of
personified healthcare. Other actual sides of the project are related to the sharply increased
performance of computer modeling of structure and properties of macromolecular systems
due to availability of modern supercomputers of tera- and petaflops performance, as well
as improvements of software for multiscale simulations of complex chemical systems.
In our studies, we construct all-atom three-dimensional structural models for selected
human enzymes, calculate energy profiles of chemical reactions of substrates in the
active sites and analyze impact of possible polymorphic variants, i.e. point mutations in
protein macromolecules, on reaction routes. The use of quantum mechanical - molecular
mechanical (QM/MM) methods as well as molecular dynamics methods with the QM/
MM potentials is essential for the goals of the project. In particular, we use the original
algorithms of the QM/MM approaches oriented on modern supercomputers. The project is
focused on human hydrolases, important for biomedical applications: polymorphic variants
of butyrylcholinesterase (BChE), carboxylesterase (CES1) and GTPase Ras. Correlations of
mutants of these enzymes with developments of heavy pathologies or complications upon
therapeutic drug treatment, such as Altzheimer disease or oncology, are known.
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IONOTROPIC GLUTAMATE RECEPTORS:
MOLECULAR DYNAMICS SIMULATION AND QSAR STUDIES
OF LIGAND-RECEPTOR INTERACTIONS
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Malfunctioning of glutamatergic system leads to serious neurological disorders and
is associated with neurodegenerative diseases. The molecular dynamics simulation and
QSAR studies of ligand-receptor interactions were performed for two important types
of glutamate receptors: NMDA and AMPA receptors. They are ligand-gated ionotropic
receptors consisting of four subunits forming the ion channel, ligand-binding domains, and
amino-terminal domains. The NMDA receptor antagonists, reversible ion channel blockers,
and negative allosteric modulators can serve as neuroprotective compounds, while positive
allosteric modulators of AMPA receptors improve memory and cognition.

The analysis of motions of amino-terminal domains of GIuN1 and GIuN2B subunits
of NMDA receptor bound with either positive or negative modulators has revealed their
possible role in the transition between the open-channel and closed-channel states of the
receptor. In combination with the results of QSAR studies this data are useful in the rational
design of new negative NMDA receptor modulators.

The molecular modeling and molecular dynamics simulation for a series of AMPA receptor
positive allosteric modulators (PAMs) bound on the interface between two glutamate-
binding domains have demonstrated a reasonable correlation of MM-GBSA binding energy
with experimental pEC, values.

Molecular Field Topology Analysis (MFTA) developed by us was quite helpful in the
modeling of ligand selectivity and multi-target activity.

The combination of the considered techniques allowed us to design new scaffolds for
PAMs and have lead to the development of a picomolar positive AMPA receptor modulator
with a record high potency, which in animal models improves memory and cognition and
successfully passed a preclinical stage.

The developed advanced QSAR models for blood-brain barrier permeability serve as an
additional filter in the design of neuroprotective compounds.
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Antimicrobial peptides (AMPs) are anti-infectives that may represent a novel and
untapped class of biotherapeutics. In the lab of bioinformatics of IBCEB the Database of
Antimicrobial Activity and Structure of Peptides (DBAASPv.2 - accessible at http://dbaasp.
org) has been developed. DBAASP provides the information and analytical resources to the
scientific community in order to develop antimicrobial compounds with the high therapeutic
index.

QSAR studies in order to develop predictive model for AMP are generally based on
discriminative analysis and essentially machine learning methods. These methods, as a
positive training set, have used a full set of antimicrobial peptide sequences, not taking into
account variation in mechanisms of action, structure, mode of interaction with membrane
and other differences. Contrary to available approaches, we think that strategy of prediction
should be based on the fact that there are at least four kinds of AMPs for which four
independent algorithms of prediction have to be developed in order to get high efficacy. We
can distinguish: linear cationic antimicrobial peptides (LCAP), cationic peptides stabilizing
structure by interchain covalent bond, peptides rich in proline and arginine and anionic
antimicrobial peptides .

Simple predictive model which can discriminate AMP from non-AMP have been
developed for LCAP. Sequences have been taken from DBAASP. As descriptors the sequence-
based physical-chemical characteristics responsible for capability of the peptide to interact
with an anionic membrane were considered. On the basis of these characteristics, a new
simple algorithm of prediction is developed and evaluation of the efficacies of characteristics
done. The results show that three descriptors: hydrophobic moment, charge density and
location of the peptide along the membranes, are enough to discriminate of linear AMP
from non-AMP.
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HOW CHEMOINFORMATICS CAN HELP CHEMISTS?
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This presentation will overview recent development of On-line CHEmical database and
Modeling (OCHEM http://ochem.eu) platform.! The models for melting and pyrolysis points
developed using about 300k measurements mined from patent data? are useful to accu-
rately predict these properties for new molecules. They can be also used within Yalkowsky
equation to estimate solubility of molecules in water. The solubility of chemical compounds
in DMSQO? can be important to avoid problems with preparation of solutions in biochemical
assays. The logP model for Pt(l1)/Pt(IV) complexes* is important for chemists working with
development of new anti-cancer drugs. Moreover, the same methodology can be applied to
predict other physico-chemical properties of metal complexes. The prediction of AMES® as
well as estrogen receptor binding® can spoil potential carcinogens and endocrine disruptors.
The read biodegradability model can identify compounds, which will not be persistent in na-
ture. | will also show how the OCHEM platform can be used to analyze data, find inconsistent
measurements and develop highly prediction models or/and to discover molecular transfor-
mations contributing to the largest changes of properties using the Matched Molecular Pair
analysis.” The application of OCHEM to analyze chemical reactions will be exemplified using
the data of SN2 reactions.

The development and public availability of on-line models is expected to change the
way we currently publish computational studies and will increasingly promote usage of
theoretical models in chemistry.®
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ON THE IMPORTANCE OF DATA CURATION IN QSAR MODELING
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With the rapid accumulation of experimental data, scientists increasingly rely on
computational models to direct their studies. However, data published even in the highest-
ranking peer reviewed journals may suffer from poor reliability. Researchers employing
non-curated data are taking the risk of corrupting their results due to the following “five
I's” issues: incomplete, inaccurate, imprecise, incompatible, and irreproducible data points.
This consideration emphasizes the need for data curation as the ultimate success of model-
driven experimental design depends inherently on the accuracy of data used for model
development.
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Figure 1. General scheme for chemical and biological data curation.

We have developed a chemical and biological data curation workflow (Fig. 1)*? that
relies on existing cheminformatics approaches to flag, and in some cases, correct likely
erroneous entries in large chemogenomics datasets. We will discuss important elements
of this workflow and illustrate them with specific examples. We posit that the adherence
to the best practices for data curation by both experimental and computational scientists
will improve data reproducibility and accelerate progression from data to knowledge in
chemical biology research.
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In this presentation, we describe Generative Topographic Mapping (GTM) - universal
approach to visualize chemical space, to predict activity profiles, to conduct virtual screening
and to compare databases of chemical compounds. Unlike other popular methods of data
visualization (PCA, SOM, etc), for a given molecule GTM provides with the data probability
distribution functions (PDF), both in the high-dimensional space defined by molecular
descriptors and in 2D latent space 3. This opens a possibility to build classification or
regression models and to introduce their applicability domains 2. Numerous tests show
that the performance of GTM-based models is similar to that of popular machine-learning
methods (SVM, RF, etc) . Moreover, GTM allows one to build QSAR models not only for
individual activities, but for whole pharmacological profiles. GTM offers a valuable solution
of Big Data problem since it is able to analyze chemical spaces of large databases containing
millions compounds (ChEMBL, suppliers DB) °.

Various applications of GTM to visualization and analysis of “optimal” chemical spaces
¢ of biologically active molecules, chemical reactions and protein-ligand interactions are
considered.

|Il

References

1. Kireeva N., Baskin I.I. Gaspar H.A., Horvath D., Marcou G., Varnek A. Molecular Informatics, 2012,
31, 201-312 '

2. Gaspar H.A., Marcou G., Arault A., Lozano S., Vayer P., Varnek A. J. Chem. Inf. Model., 2013, 53 (4),
763-772

3. Chupakhin V., Marcou G., Gaspar H., Varnek A. Computational and Structural Biotechnology J., 2014,
10 (16), 33-37

4. Gaspar H.A., Baskin I.l.,, Marcou G., Horvath D., Varnek A. Molecular Informatics, 2015, 34 (6-7),
348-356

5. Gaspar H., Baskin I.I., Marcou G., Horvath D., Varnek A. J. Chem. Inf. Model., J. Chem. Inf. Model.,
2015, 55 (1), 84-94

6. Sidorov P., Gaspar H.A., Helena, Varnek A., Marcou G., Horvath D. J Comput Aided Mol Des. 2015,
29 (12), 1087-1108



YemHbie Aoknadel 127

HYPERCROSSLINKED POLYMER NETWORKS:
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A multi-scale molecular dynamics simulation techniquel,2 was used to study the
structure of hypercrosslinked polystyrene. The algorithm comprised consecutive stages:
molecular dynamics atomistic simulation of polystyrene solution, the mapping of atomistic
structure onto coarse-grained model, the crosslink formation, the reverse mapping, and
finally relaxation of the structure dissolved in dichloroethane and in dry state. It was found
that during the synthesis the crosslinks are distributed non-uniformly. The inhomogeneous
distribution of crosslinks leads to effective microphase separation of polymer resulting in
formation of densely packed polymer fields and empty voids. Seemingly due to such structure
hypercrosslinked gels have rather high elastic modulus and large specific surface. It was
shown that the rate of cross-linking affects3 the structure of "synthesized" hypercrosslinked
networks: slowly cross-linked polymer networks have smaller specific surface, lower
average density and larger pores than those cross-linked at high rate.3 The calculated values
of density and elastic modulus of the networks are in quantitative correspondence with
experimental data.

—CH—CH,— —CH—CH,— —CH—CH,— g
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~CH40H
CHCI - . CH,
-HCI
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CONSENSUS ENSEMBLE NEURAL NETWORK MODELING
OF MAILLARD REACTION INHIBITORS
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Non-enzymatic glycosylation of proteins causes the development of complications of
diabetes mellitus®. Maillard reaction is non-specific and is implemented through many dif-
ferent mechanisms. Now there are not antiglycation drugs approved for clinical use. Thus
creation of systemic model for in silico search for Maillard reaction inhibitors is the actual.

The consensus model was designed in the form of four systems of double-layer per-
ceptron neural network ensembles®. The model binds four evaluations of antiglycation ac-
tivity® of new compounds tested in 1-103M and 1-:10“M concentrations and their in silico
prediction estimations for next bioactivities: dipeptidyl peptidase-4 inhibitors, PPAR-y ago-
nists, glycogen phosphorylase inhibitors, Maillard reaction inhibitors, cross-link breakers,
a-glycosidase inhibitors, glucokinase activators.

The calculation of the primary prediction evaluations was performed using PASS system?,
IT Microcosm®, quantum-chemical QSAR-modeling®, docking by AutoDock Vina’. The aver-
age accuracy values of the consensus ensemble prediction are for pronounced antiglycation
activity F,=90.7%, F =79.5%, F =95.7%, for high antiglycation activity F =95.0%, F =80.3%,
F =97.6%.

The created systemic model is used to direct design and search for novel highly active
Maillard reaction inhibitors.
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A THEORETICAL STUDY OF THE HYDRATION EFFECT
ON A SUPERBASIC CENTER
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A superbasic center (KOH-5DMSOandNaOH- 4DMSO)hydration influence on the course
of typical reactions with acetylene participation, ethynylation and vinylation, have been
studied within the MP2/6-311++G**//B3LYP/6-31+G* framework with non-specific solva-
tion effects included via the PCM model.

A water molecule insertion into both the pseudo-octahedral KOH-5DMSO and trigonal
bipyramid NaOH- 4DMSO complexes was not accompanied by any significant distortion of a
coordination polyhedron. Activation barriers of the H,0 molecule migration from one posi-
tion of monohydrate complex to another one are less than 1.3 kcal/mol in NaOH-4DMSO-H,0
and 0.7 kcal/mol in KOH-5DMSO-H,0. Among dihydratecomplexes, similar stability is char-
acteristic of ones that contain the HOH:::HO™--HOHandHO™--HOH---HOH chained hydrogen
bonds.

The activation energy of hydroxide-ion (incorporated into the KOH-5DMSO-H,0)addition
to the acetylene triple bondwas estimated to AH*= 22.3 kcal/molandAG*= 28.6 kcal/mol.
This activation energy increases to AG"= 31.2kcal/mol when an addition water molecule
included, that reflects the hydroxide ion activity decrease under its partial hydration.

In the methanol vinylation reaction with a participation of KOH-5DMSQOan introduction
of the additional water molecule results in a significant decrease of the alcohol acidity and
the higher activation barrier from AG"= 26.6kcal/mol to AG*= 31.7kcal/mol. The methanol
vinylation with NaOH-4DMSO participation NaOH-4DMSO is initially connected with a
higher activation energyAG*"= 30.4kcal/mol and a low degree of methanol conversion to
sodium hydroxide (AG= —0.4kcal/mol) that reduces even further (AG= —0.2kcal/mol) when
the additional water molecule included.
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MODELING OF ACETYLENE REACTONS IN THE KOH/DMSO
SUPERBASIC MEDIUM
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Superbasic catalysts and reagents are an important tool of modern organic synthesis.
Many fundamental results relating to acetylene chemistry were obtained with their help [1].
A theoretical model of the KOH/DMSO superbase uses a cluster-continuum approach with
an explicit considering KOH-nDMSO (n = 0, 1, and 5) complexes, allowing accounting both
specific and non-specific solvation effects (MP2/6-311++G**//B3LYP/6-31+G*, IEFPCM) [2].
The calculated activation energies for classic reactions of methanol and methanethiolvinyl-
ation with acetylenes show a good agreement with the experimentally observed differences
in reactivity of acetylenes, that demonstrates the reliability of the proposed description for
the mechanisms under consideration.

Stereoselective C-vinylation of ketones with phenylacetylene is caused by a possibility of
the intermediate carbanion isomerization. The cascade assembly of vinyloxybutadiene and
dioxabicyclo[3.2.1]octanes mechanismsare represented with series of successive vinylation,
ethynylation and isomerization steps. In all the reactions studied, a nucleophilis addition
to acetylene was found to be a limiting stage; in tote, realization of each consecutive stage
results in the sequential significant decrease of the reactive system energy.
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MAPPING OF THE CHEMICAL UNIVERSE VS AVAILABLE CHEMICAL SPACE
OF LEAD-LIKE COMPOUNDS
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The chemical “Universe” ! is the ensemble of all possible molecules, which is believed
to contain at least 10 organic molecules of possible interest for drug discovery?. The
““available drug-like chemical space’ is formed by all the ~108 synthesized molecules, and is
a small subset of the entire chemical space. It is also extremely biased, due to public health
and economic factors, in favor of products of cheap chemical synthesis targeted against
major diseases, with a robust business potential.

By contrast, the recent exhaustive enumeration of all compounds with up to 17 atoms?®
(GDB17) provides an unbiased view of the chemical Universe. Albeit restricted to lower-
size drug-like compounds, this collection is a much-needed baseline against which one may
highlight the various biases and diversity “holes” affecting the so-far available compound
collections. This is the undertaking of the present work, aimed at comparing the “baseline”
GDB17 to size-matching subsets (< 17 heavy atoms) of publicly available compound libraries
ChEMBL and PubChem, respectively.

A sample of ~10” compounds from GDB17 was compared to the complete ChEMBL17 (10°
entries of <17 heavy atoms) and PubChem17 (107 entries) subsets. This comparison is driven
by Generative Topographic Mapping, a probabilistic topology-preserving dimensionality
reduction method, which projects the N-dimensional chemical space (here, ISIDA atom-
pairs descriptors) onto a two-dimensional space.*> Mapping of compound sets of above-
mentioned sizes required an in-depth rethinking of map generation strategies. Both the use
of representative, small frame sets and the use of the entire GDB17-subset were shown
to be technically envisagable strategies for map building, and results highlighted various
interesting differences between the three compound collections.
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THEORETICAL ASSESSMENT OF TAUTOMERIC EQUILIBRIUM CONSTANTS
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Chemical reactivity, spectral and physico-chemical properties of compounds are highly
dependent on equilibrium between different tautomeric forms, but usually the form that is
the most stable in water is considered in chemical databases or QSAR/QSPR modeling. Since
many experiments are carried out in non-aqueous media or water-organic solvent mixtures,
prediction of the tautomers’ population as a function of solvent represents a real challenge.

In this work, we report QSPR modeling of tautomer equilibrium constants (logK.) in
different solvents and water-organic solvent mixtures. Two types of external test were
selected for examination of produced model and comparison with other methods. Each
reaction was encoded as Condensed Graph of Reaction (CGR)[1], that were used for ISIDA
fragment descriptors generation [2]. Solvents were encoded by 15 descriptors representing
solvent polarity, polarizability, H-acidity, basicity [1] and temperature. QSPR models were
built using SVM method with parameters optimized by genetic algorithm. They have
reasonable predictive performance: consensus RMSE was about 0.65 logK_ units in 30 x
5-fold cross validation for universal models and 0.34-0.97 for specific models. RMSE of
tautomer form distribution prediction on the universal model is about 17% (for consensus
model predictions for test sets during cross-validation). The sign of logK, defines the
dominant tautomer, and the performance of models is measured as correctly predicted sign
(CPS) ratio. The most stable tautomer was correct in 84% of cases. Testlwas predicted with
RMSE 1.63 and CPS 54%, Test2 - with RMSE 0.73 and CPS 87%. However, when we excluded
the zone of high noise of model from -0.7 to 0.7 logK, (which corresponds to RMSE of test in
CV of models), the CPS increased to 84% and 100% for Test1 and Test2, respectively.

For comparison, logK, in several pure solvents were also assessed by quantum
chemical (QC) calculations. For both external validation sets DFT B3LYP/6-311++G(d,p) with
continuum solvation model was applied. RMSE of prediction for Test1 and Test2 was 5.8 and
1.62 with CPS 48% and 74% respectively. So, developed QSPR models perform better than
QC calculations on given basis set.
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Reaction rate constants are extremely important characteristics that make it possible
not only to evaluate the dynamics of chemical processes but also to calculate product
yields, to estimate the selectivity of competing processes, and so on. At the same time,
modern chemists use mostly phenomenological rules to qualitatively estimate the effects
of certain.

In this work we show an application of Condensed Graph of Reaction(CGR) as
successful approach for modeling of reaction properties. As an input data two data sets
of SN2 an E2 reactions were used. Chemical transformations corresponding to E2 and
SN2 reactions, their conditions, and logarithms of rate constants (logk) were manually
extracted from [1]. In total, 1043 reactions were extracted for E2 and 2100 reactions
for Sn2 with different conditions, solvents and their mixtures. Each one was encoded
by Condensed Graph of Reaction (CGR), that were used for ISIDA fragment descriptors
generation [2] with additional descriptors representing solvent polarity, polarizability,
H-acidity, basicity [3] and temperature. QSPR models were built using SVM method
with parameters optimized by genetic algorithm. The quality of models was evaluated
using the determination coefficient (Q?) and the mean square deviation of the predicted
values from the experimental ones (the root-mean square error, RMSE). Five-fold cross-
validation procedure was repeated 30 times. The so-called consensus model in which all
intermediate models generated in the course of the cross-validation are

retained and used to predict logk for new reactions was used as the final one.
Consequently, 150 predictions are obtained for each object and they are averaged which
allows a decrease in the prediction error and an increase in the model stability due to
the reduction of prediction noise. Resulting predictions gave Q>  =0.75 , RMSE__=0.69
for E2 dataset and Q*  =0.72 , RMSE__=0.81. Therefore, CGR approach showed good
performance in predicting reaction rate constants by means of classic fragment based
models.
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This work is devoted to building a QSPR model for the prediction of Hydrogen Bond (HB)
complexation strength. Hydrogen Bonding is the most investigated and the most important
type of intermolecularinteraction. The instancesin which Hydrogen Bond plays afundamental
role are varied and span from drug-ligand interaction to self-assembling systems. Thus, the
necessity of quick and precise calculations of the Halogen Bond thermodynamic parameters
which reflect the strength of the interaction is in high demand.

The data used herein is based on Gibbs energy dG for 1:1 hydrogen bond complexation
of various organic donors and acceptors in CCl4 at 298K*3. Models based on ISIDA local
descriptors were performed using Support Vector Machine (SVM) and Multiple Linear
Regression (eMLR) methods on a set of 3388 organic complexes and validated in 3-fold
cross validation. A consensus model returning the mean of values predicted by the most
successful individual SVM models, based on various ISIDA fragmentation schemes*®, and
including applicability domain assessment strategies (bounding box, standard deviation of
consensus prediction) was challenged to predict AG for the HB complexation of an external
test set of 641 complexes with single HBs and a set of 22 complexes of cooperative HBs,
and its subsets. Different strategies of model validation have been suggested in order
to investigate various scenarios with respect to presence / absence of the same H-bond
acceptors and donors in the training and test sets The RMSE value of 2.17 kJ/mol for the
most robust predicted class is within the experimental uncertainties.
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This work is devoted to QSPR (Quantitative Structure-Property Relationship) models
building of Halogen Bond basicity scale pK,. The scale is based on the experimental 1:1
(B:1,) complexation constant logk|, of organic compounds (B) with diiodine (1,) as a reference
halogen-bond donor in alkanes at 298 K. Models based on ISIDA local descriptors were
performed using Support Vector Machine (SVM) and Multiple Linear Regression (eMLR)
methods on a set of 598 organic compounds . A consensus model returning the mean of
values predicted 0 by the most successful individual SVM models, based on various ISIDA
fragmentation schemes, and including applicability domain assessment strategies (bounding
box, standard deviation of consensus prediction). This model has then been challenged, on
the external test set of 11 polyfunctional compounds, for which unambiguous assignment
of the measured effective complexation constant could not be assigned to either of halogen
acceptor site. At this stage, developed models were used to predict logk, of the acceptor
sites followed by an estimation of the predicted effective complexation constant with the
help of the ChemEqui program. The best consensus models perform well both in cross-
validation (root mean squared error RMSE = 0.45-0.56 logK, units) and external (RMSE
= 0.55) set. The models are implemented on our website (http://infochim.u-strasbg.fr/
webserv/VSEngine.html) together with the estimation of their applicability domain and an
automatic detection of potential Halogen bond acceptors.
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The serine/threoinine protein kinase PknB has been shown to be involved in processes
of division and elongation of Mycobacterium tuberculosis (Mtb) and has been identified as
an attractive drug target for tuberculosis therapy.

Structure-based screening approach is widely used in the early phases of drug discovery.
Most current docking algorithms can treat only ligands as flexible, one approach to account
for protein flexibility is ensemble docking. In the present work, we develop virtual screening
method based on molecular docking into multiple crystal structures for Mtb kinase PknB
inhibitors.

All available in Protein Data Bank (PDB) crystallographic structures of PknB were
preprocessed using UCSF Chimera. Structures were aligned by the hinge residues' back-bone
(residues 92-97). The validation database contained known PknB inhibitors? and decoys
developed using DecoyFinder. Ligands were prepared using AmberTools n OpenBabel.
Docking was performed with the flexible anchor-and-grow algorithm available in DOCK6.73
using different scoring functions (Grid score, Contact score, Continuous score, Hawkins GB/
SA score) and structural constraints (the hydrogen bonds with the GLU93 and the VAL95.) To
evaluate the performance of ranking molecules the ROC method was employed.

According to our study, structures 1IMRU, 2FUM, 3F69 form nondegenerate ensemble
and Grid score leads to optimum early enrichment. Based on virtual screening of Kinase
SARfari database were potential inhibitors PknB of interest for further biological screening
identified.
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Information about the chemical properties of atoms and bonds between them is
very important for many computational methods in structural biology, medicine and
bioinformatics. For example, the proper assignment of atom types and bond orders
is crucial for the success of virtual screening methods in drug-design® as well as for the
performance of some knowledge-based potentials?.

We developed a prediction model based on nonlinear Support Vector Machines (SVM),
implemented in a KNOwledge-Driven Ligand Extractor called Knodle, a software library
for the recognition of atomic types, hybridization states and bond orders in the structures
of small molecules. The model was trained using an excessive amount of structural data
collected from the PDBbindCN database.

Accuracy of the results and the running time of our method is comparable with other
popular methods, such as NAOMI, fconv, and l-interpret.

On a set of 3,000 protein-ligand structures collected from the PDBBindCN general data
set (v2014), the current version of Knodle along with NAOMI have a comparable accuracy
of approximately 3.9% and 4.7% of errors, I-interpret made 6.0% of errors, while fconv
produced approximately 12.8% of errors. On a more general set of 332,974 entries collected
from the Ligand Expo database, Knodle made 4.5% of errors.

Overall, our study demonstrates the efficiency and robustness of nonlinear SVM in struc-
ture perception tasks.

Knodle is available at https://team.inria.fr/nano-d/software/Knodle.
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Density-functional calculations of a series of stable organic biradicals on the basis of
a N,N’-dioxy-2,6-diazaadamantane core with different substituents have been performed
using the UB3LYP/6-311++G(2d,2p) method. Using breaking symmetry approach?, the values
of the exchange interaction parameter, J, between the two spin centers are calculated. The
chemical formulas of the studied organic biradicals are follows:

(@)
il 0

R

R= H, CH3, CzH5, C3H7, i'C3H7, F, C|, Br, CF3, CC|3,
N CBr3, CH2C|, CHzBr, CH205H6, CHon’ OCH3
NAC
O

It is shown that the intramolecular exchange interaction is mainly ferromagnetic in
nature, but the J parameter gradually decreases, changing to antiferromagnetic interaction
for the last four substituents, in the following sequence: CH,0H >H > CBr,>CCl,>CH, > C H,
>CH,>i-C,H, >F>Br>>0CH, >Cl>CH,Cl >CH,Br >CH,C.H, > CF, (see table).

Table 1. Values of the intramolecular exchange interaction parameter, J (cm™), for different R

CH,0H H CBr, ccl, CH, C,H, CH, i-C,H,
14.19 11.87 11.65 9.26 6.56 5.22 4.43 4.39

F Br OCH, cl CH,CI CH,Br CH,CH, CF,

1.45 1.34 0.33 0.13 -1.93 -2.35 -2.46 -7.33

It is concluded that the J parameter depends on the electron-donating/electron-
withdrawing effects, geometry, and bulkiness of the substituents in the 1, 3, 5, and 7
positions of an adamantane core, and their specific interactions with the nitroxide radical
groups.
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The ionic liquids (IL) are considered as design solvents constructed as an appropriate
combination of an organic cation and anion. However, the number of possible cation-anion
combinations is very large (some 10'%) which makes unrealistic their synthesis and experi-
mental studies. Thus, the models able to predict various physical properties of IL are indis-
pensable to design a desirable material.

In this work we report QSPR models for three most important IL properties — melting
point, viscosity and conductivity. The training data were carefully selected from the litera-
ture and curated. Since absorbed water significantly affects IL properties, the compounds
for which water content (%w) was not reported or those containing more than 0.05% water
were discarded.

The models were built using the Principal Least Square (PLS), the ridge regression (RR)
and the €-SVR and different types of the ISIDA fragment descriptors. For each machine-
learning method, the best individual models involving particular kinds of fragments have
been selected for the consensus calculations on the external test sets. In cross-validation,
the models achieved a reasonable accuracy which is comparable with estimated experimen-
tal errors (2 mS/cm for conductivity, 30 K for melting point and 50 cP for viscosity).

Two different data sets were selected models validation. Test set 1 contained literature
data that were not used in the model building. Test set 2 assembled the data experimentally
measured by our partner for a set of ILs provided by the Solvionic company. These
calculations revealed significant improvement of the prediction performance due to models
Applicability Domain (AD) — a combination of fragment control, bounding box and individual
model convergence approaches.

The outliers’ analysis helped us to pinpoint erroneous data. Close look at the original
publications shows that these data points could be interpreted by incompleteness of
experimental procedure of their measurements (e.g., %w is not reported or is too high). In
this context, QSPR models may serve as a valuable support to analyze a quality of IL data.
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Pampa (parallel artificial membrane permeability assay) - permeability test using parallel
artificial membrane (membrane phospholipid bilayer). It allows you to simulate the passive
penetration (diffusion) and is a low-cost alternative to cellular models for the primary ADME
screening of research compounds. This method is also widely used for measuring perme-
ability in the early stages of the drug discovery, particularly for predicting the absorption of
substances in the gastrointestinal tract.

The modeling dataset included 281 structurally diverse drug substances. The values of
PAMPA permeability were obtained by Double Sink method®. All compounds were divided
into two classes.

Classification QSAR models have been produced based on 2D simplex descriptors and
gradient boosting machine (GBM), support vector machine (SVM) and Random Forest (RF)
statistical approaches. For developing models software tool SIRMS-QSAR? has been used.
For all models five-cross validation was carried out.

The best accuracy and Cohen's k coefficient of developed QSAR models were obtained
by Random Forest method (0.82 and 0.64, respectively). The accuracy of consensus model
was 0.81 and Cohen's k coefficient — 0.63. With the help of previously developed univer-
sal approach® was performed structural interpretation of obtained QSAR models and were
identified fragments which affect studied property the most.

Obtained information can be useful in screening and prediction of ADME properties of
biologically active compounds.
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The overwhelming majority of QSAR/QSPR models are used for organic compounds (OC).
At the present time there are few examples of QSPR solutions for inorganic compounds (IC)*
®. The conceptual differences in the structural modeling of organic and inorganic compounds
are the reason for this. The number of atom types for OC is much smaller than for IC, but
the OC have more structural variety (molecular graphs) than the classical IC. The concept
of molecule is rather conventionally for many crystal inorganic compounds, isomerism phe-
nomenon (except for coordination compounds) is not widespread for IC. Thus, the majority
of molecular structural descriptors used in QSAR/QSPR models are of little use to the inor-
ganic compounds.

Thereupon, in the present work the approach based on the 1D-QSPR models is proposed
for the IC’. In this approach the numbers of different combinations of atoms (from one to
four) included in the gross formula of compound are used as descriptors. Atoms are charac-
terized by labels that reflect their position in the element periodic table, electronegativity,
ionic radius and other easily interpreted characteristics.

The efficiency of the developed approach is demonstrated for sets containing about a
hundred different IC (oxides, halogenides, chalcogenides and other derivatives of various
metals) which are potential components of optical materials. The appropriate 1D-QSPR
models were developed for the melting points and the refractive indices of investigated IC.
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The one of the actual problem nowadays is prediction of organic reactions conditions.
Hydrogenation is one of the most common and important reactions in the organic chemistry,
significant in the science as well in the industry. In these latter days technologies of the
hydrogenation in continuous-flow conditions develop especially active, due to variety
advantages: an experiment needs minimum quantity of reagents, required time is 15-30
minutes, experiment’s conditions can be changed easily and experiment is fully automated
(from the input of reagents to products collection stage).

In this work reactions of heterogeneous hydrogenation of aromatic compounds, that
containing benzyl and nitro-group, are researched by using ThalesNano H-Cube reactor. This
continuous-flow reactor allows hydrogenating in automated mode in various conditions
(pressure, temperature, flow rate) with catalysts exchange. The metals of platinum group (Pt,
Pd, Ru, Rh) and Pd(OH),, supported on solid carriers (activated carbon, Al,O,, CaCO,, BaSO,)
are used as catalysts. Obtained reaction mixtures are analyzed by gas chromatography—
mass spectrometry (GC-MS).

On the basis of the received data, creation of the expert system that allows predicting
optimal conditions for hydrogenation reactions in continuous-flow reactors is planned.
That will give an opportunity for synthetic chemists to choose optimal conditions for
hydrogenation reactions without searching many various experimental conditions.

The work was supported by the Russian Research Foundation, project 14-43-00024.
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Protective Group (PG) is a special chemical group which protects Functional Group (FG,
OH group on the Figure below) during the synthesis. These groups help chemists to perform
their reactions without any risk to transform undesirable parts of molecule.
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The PG reactivity depends on the conditions in the reaction of deprotection (catalyst,
solvent, additive). We have developed an approach able to annotate the PG reactivity in an
automatic way as it is done in “Greene's Protective Groups in Organic Synthesis”*. Our script,
written in Python3, analyzes the Reaxys database, contained more than 142 000 reactions
of catalytic hydrogenation, extracts reactions with PGs, considered in the Green’s reactivity
charts! (about 48 000 reactions), and standardizes the description of reaction conditions
using the dictionary of synonyms, developed by the authors. It should be noted that we
used the Condensed Graph of Reaction (CGR) approach? to apply usual chemoinformatics
tools for the reactions. Statistical analysis of PG reactivity as a function of catalyst has been
performed. The comparison of its results with the Green'’s reactivity charts' showed that we
have contradictions in about 10% of all recommendations what might be explained by the
Charts? resulted from manual analysis of rather limited number of reactions.

At the moment our program can be used as an offline-service for the PG reactivity
assessment.
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A priori assessment of optimal reaction conditions for a given transformation is the holy
grail of synthetic organic chemistry. Unfortunately, it is very hard for chemist to predict
reaction conditions for new transformation based only on his/her own experience.

In this presentation we demonstrate a new expert web-system, able to predict optimal
conditions for reactions of catalytic hydrogenation. For this purpose, we reformulated
classical expression about the similarity, which now reads as follows: “Similar reactions go
under similar conditions”. We have analyzed the database, contained more than 48 000
reactions of catalytic hydrogenation, taken from Reaxys. Reaction have been encoded into
hashed fingerprints and classified into 2 classes: transformation occurs and some other
transformation occurs but not the interested one. As a transformation we took the process
of deprotection (cleavage of Protective Group). To apply usual chemoinformatics tools to
reactions we used the Condensed Graph of Reaction (CGR) approach®.

The system finds reactions, similar to user’s query, and selects the most similar examples
from the first and the second classes. As a similarity metrics we used Tanimoto coefficient.
To select the class, the system compares the difference between the Tanimoto coefficients
for the 1% class and for the 2" with the threshold value AT. If |T,-T,|>AT, it means that the
user’s reaction should occur under conditions, similar to those for the reaction from the
1%t class. Applying the Receiver Operating Characteristic (ROC) analysis we have found an
optimal value of AT equaled to 0.05. The system’s performance has been assessed in Leave-
One-Out (LOO) cross validation and on the external test set containing reactants with one
or several Protective Groups. The Balanced Accuracy in LOO is about 0.9, whereas in the
external set reaction conditions for 10 out of 12 reactions were correctly predicted.

At the moment, the system is in the implementation phase. It will be located on our
web-server (cimm.kpfu.ru) and it will be available in the near future.
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A priori assessment of optimal reaction conditions for a given transformation is the holy
grail of synthetic organic chemistry. Usually, the choice of reaction conditions proceeds
in essentially empirical way: the chemist relies either on his/her own experience or on
information for similar reactions retrieved from the literature. However, the exponential
growth of current chemical information makes the task of analysis and generalization
extremely difficult for the human mind alone and requires special approaches and tools in
order to efficiently extract such knowledge from raw data. Both information retrieval and
automatic knowledge extraction suffer from the only one problem: despite a very large
amount of reaction data exist in the literature that are manually collected by such database
vendors like CAS (100 min reactions in database) and Reaxys (60 min reactions in database)
the quality of extracted data in database is not satisfactory.

The problem could be caused not only by errors in the structure extraction but also by
intrinsic features of chemical compounds like tautomerisation, epimerisation, racemization
and others. These problems are usually solved by means of structure standardization and
automatic or manual data curation procedures.

However for databases of chemical reactions there are problems that never appeared
for chemical substances additionally to regular structure standardization issues.

We present a prototype of the system for reaction standardization. It consists from dif-
ferent modules responsible for special steps or reaction cleaning. For the time being it could
not resolve all mentioned problems but already allows solving the most common ones:
atom-to-atom mapping errors by using CGR approach?, unbalanced reactions, salts and tau-
tomerisation.

References
1. Hoonakker F., Lachiche N., Varnek A. Condensed Graph of Reaction: considering a chemical reaction
as one single pseudo molecule. Int. J. Artif. Intell. Tools 20, 253—-270 (2011).



CmeHdosble AoKadbl 147

CONCEPTUAL DFT AND MOLECULAR DOCKING COMBINATION FOR
UNDERSTANDING LIGAND-RECEPTOR BINDING MODE

Salah T.,? Belaidi S.,> Melkemi N.,? Daoud I.®

“Group of computational and pharmaceutical chemistry, LMCE laboratory, University of
Biskra, Biskra, 07000, Algeria, e-mail: toufik.salah@hotmail.com
bLaboratory of naturals products and bio actives-lasnabio, Department of chemistry,
Aboubakr Belkaid University, Tlemcen, 13000, Algeria

Current knowledge about chagas disease, the potentially life-threatening illness, caused
by the protozoan parasite (T.Cruzi), has led to the development of new drugs and the
understanding of their mode of action.?

Chemists face a bewildering amount and diversity of data in their quest to discover the
physical and chemical properties of substances. Therefore, conceptual density functional
theory offered a perspective for the interpretation/prediction of experimental/theoretical
reactivity data,** although, enhanced reactivity can be affected by steric hindrance effects,
which is not encapsulated in the definition of the reactivity indicators, for this reason, we
propose the combination of conceptual DFT and Molecular Docking axes for understanding
the electronic and steric behaviors of receptor-binding mode of trypanocidal compounds to
guide design and achieving a parasitological cure against trypanosoma cruzi.’

All the obtained results from conceptual DFT, Molecular Docking and literature
experiments were found to be in accordance. This, improve the affinity of this investigation
in understanding Trypanosoma cruzain inhibition.
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While modern databases contain millions of chemical compounds and reactions, the
analysis of such a data still stays a challenge for computational chemistry: first, the raw
data has to be cleaned and curated carefully, and second, most conventional methods
cannot process such an amount of entities. This work presents the analysis of a dataset
of hydrogenation reaction coupled with protection/deprotection process, extracted from
Reaxys database.

The dataset consists of more than 48000 reactions, curated and annotated with a certain
leaving group. Each molecule is represented as a Condensed Graph of Reaction (CGR) — a
pseudo-molecule form where forming and cleaving bonds are referred as dynamical®. ISIDA
Fragment descriptors? (sequences od atoms and bonds of length 2 to 6) are used.

The method used in this work is Generative Topographic Mapping® (GTM) — a non-linear
method of dimensionality reduction, which allows building interpretive 2D maps, useful
for both visualization and modeling. GTM has several intrinsic parameters, and a scan
has been done to choose the best ones. The choice was based on a number of measures:
model likelihood and goodness of clustering (Gamma function, distribution and distance
consistency, kernel density estimation)®.

The resulting map provides with an interesting insight into the studied dataset. Most big
classes (for example, cleavage of a benzyl group from aliphatic alcohol) form distinct clusters.
The zones where several classes overlap are often populated with a type of reaction that has
not been taken into consideration when classes were assigned (a side reaction or a cleavage
of several different groups simultaneously).
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Modern information technologies, such as technologies of machine training, are widely
used in chemistry for search of dependences like "structure - property".

Alarge number of resources for work with molecules is created, there are available tools
for creation and operating by chemical information in databases (JChem, Bingo), there are
web resources for modeling "structure - property" at molecules (OChem).

At the same time for chemical reactions is not yet created accessible tools that enable
experts in the field of chemoinformatics to grant access to their models.

In this work web service for work with chemical reactions was created. The mechanism
for quality check atom-atom mapping with use of software, and also in the interactive mode
is offered. The algorithm is developed for identification of types of reactions.

Project developed on Python3/Flask-restful and Pony.ORM/PostgreSQL on NGINX/uwsgi
host (server side) and JavaScript with Bootstrap (client side).

During this research the tools for prediction models also created. Chemical reaction in
generated models has represent in the form of a condensed graph (CGR, Condensed Graph
of Reaction)!. The additional parameters as temperature and solvent characteristics has
also included into set of structure descriptors. (Q)SPR has found using method of support
vector machine (SVM) or Random forest. The model performance was assessed by the
determination coefficient Q*(squared correlation coefficient) between the predicted and
experimental values as well as by the root mean square errors (RMSE) or Balance Accuracy
(BA) or Kappa-statistics.

The webservice is available at http://cimm.kpfu.ru
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From the work1 it follows that if we consider the inelastic interaction of a free conduction

_1)‘

electron with lattice of atomic cores the temperature Tc = will be
the superconducting transition temperature because at this case the scattérlng of conduction
electrons on the lattice cores will be absent.

In this paper, taking the value of T_(n, = 2) = 110 K for YBa,Cu,O,, from the work*
for the upper limit of the interval of calculated superconducting transition temperatures,

and T_(n, = 3) = 73 K value for the lower boundary of this range and using a formula

Fon +n2‘P(N)P(N - 1) _ _
T T, K, , we roughly estimated the value of the superconducting
transmon temperature for YBa,Cu O, .: T (approximate) = 91.5 K.

Considering the experlmental vaIue2 92 K of the superconducting transition temperature
for the YBa,Cu,O,  as a true value of the T, we defined the boundary of our absolute error
AT=0.5 K.

As a result, we have found that the value of the superconducting transition temperature
for YBa,Cu O, calculated in this study, with an absolute error of 0.5 K was within the range
of T_=91.5 £ 0.5 (K). The relative error of the approximate value of the superconducting
transition temperature for YBa,Cu,O_ , obtained in this paper was 0.5%.
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Polyiodides with bound I, find application as iodophors and components of dye-
sensitized solar cells. Predicting of practically important properties of polyiodides is still a
topic of interest, though the most popular trend is structural approach based on the analysis
of geometrical parameters of noncovalent interactions. However, the usage of this approach
is limited in cases when the variety of iodides from I to complex polyiodides is treated
consistently.

A row of crystals with organic cations, including asymmetric triiodides I"...|, pentaiodides
|, and polyiodides of complex structure I,"...L....I,” was studied with the help of Raman
spectroscopy and thermal analysis techniques. In all cases the decomposition start
temperature was below 130 °C and valence vibration of bound I, in Raman spectra was
located within the range 140-180 cm™. These experimental parameters were used as the
criteria of bound I, existence in polyiodide anions.

A I W
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Our experimental data were enriched with quantum-chemical calculations with periodic
boundary conditions (DFT/B3LYP method, basis sets DZVP, TZP and DZP-DKH in program
packages CRYSTAL14 and TOPOND). Analysis of electron localization function (ELF) [3]
was made in the studied crystals, the features of ELF redistribution in the region within
polyiodide anions were found. It was shown that the wavenumbers for |-I valence vibration
quantitatively correlate with local ELF values in the corresponding bond critical points.
Consistent usage of experimental and theoretical methods can give a clue to predicting the
influence of bound I, on physicochemical properties of polyiodides.
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SOFTWARE RELIABILITY OF PAYMENTS AND PREDICTIONS IN SOLUTION
OF MULTIDIMENSIONAL PROBLEM SIMULATION OF EQUILIBRIUM

Yusupov R.A., Bakhteev S.A., Khalilova A.R.

Kazan National Research Technological University, Karla Marxa, 68, Kazan,
420015, Russia, e-mail: yusupovraf@yandex.ru

Equilibrium modeling systems requires use of a large number of parameters (temperature,
pressure, reactant concentration etc). The number of derivatives of the compounds formed
from basic compounds, an average of more than thirty. The number of calculated parameters
for a total of more than forty. Thus, there is the problem of ensuring reliability incorporated
into the mathematical model parameters. The basis for ensuring the reliability of multi-
dimensional solutions of the problems are:

1. The experimental data obtained in a large scope of the basic parameters of the studied
system and a variety of experimental methods.

2. Calculation methods (mainly numerical methods) with a visual display of spaces of
solutions and experimental data on the partition of the region with the dimension of no
more than three or four.

4. Adoption of the MNC in absolute or weighted as a criterion making. The criterion
of discrimination, adoption patterns MNSP. Fisher and Student criteria considered abstract
and inadmissible without evidence of conformity of a random process. Criterion solutions
corresponds to the area of the experimental and calculated curves can be used only in
special cases.

5. Sharing the three main numerical methods for making both the simplex method (the
method of tabulation), the Monte Carlo method, the method inertialess ball.

6. Respect the sequence of calculations: the use of a priori information in the literature;
drawing up the material balance and the formation of the phase equations; calculation of
the number of particles in the system; carrying out calculations with simple system states,
for example, at low concentrations the presence of basic compounds and a homogeneous
phase.

For example, metal ion systems - water - ion hydroxyl ispolzemye as a precursor for the
target compounds reagent is a demonstration of the above algorithm.

The work was performed as part of the approved job Ne 4.1584.2014 / For competitive state of the job
on 2014-2016 gg. Measurements were carried out on the equipment CCU KNRTU.
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DATABASE-ASSISTED SOLVING OF INVERSE PROBLEM
IN CHEMICAL KINETICS

Mitrichev L.I., Mironova E.A., Jhensa A.V., Koltsova E.M.

Dmitry Mendeleev University of Chemical Technology of Russia, Miusskaya sq., 9, Moscow,
125047, Russia, e-mail: imitrichev@muctr.ru

The inverse problem in chemical kinetics (IPCK) falls into the category of ill-posed
problemes, i.e., those problems that show the nonuniqueness of the solution. Among the
variety of solutions one should choose those solutions that fit experimental observations. To
that end, it is necessary to process and save on a computer a great amount of heterogeneous
experimental data in an easy accessible during IPCK solution form. Creation of a database
suits well for this purpose.

Methodology of database (DB) application in the IPCK solution process consists of
several steps:

1. input of experimental data for reaction kinetic mechanism steps into the database;

2. the automatic construction of kinetic parameter search ranges on the basis of the

information from the DB;

3. kinetic parameter estimation.

To implement the stage 1 of the methodology a computer application with graphical
user interface was written in C++. This application facilitates data input. User can set catalyst
properties, kinetic parameters, which include parameters accounting for induced catalyst
inhomogeneity (lateral interactions)®.

A kinetic parameter DB for several catalytic reactions, such as CO oxidation and CO-NO
on Pt catalyst was created, and an estimation of the parameters of these reactions with a
glance to literature values was performed. This allowed for a significant reduction of un-
certainty intervals of kinetic parameter values. For example, the uncertainty interval was
reduced from 16,1-135,5 kJ/mol (almost non-identifiable parameter) to 27,9-30,7 kJ/mol
(well identified parameter) for N,O decomposition on Pt. The application of methodology
discussed let us facilitate the input data specification for the kinetic parameter estimation,
and drastically save researcher's time.
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THEORETICAL PREDICTIONS OF pK VALUES FOR SOME NITROPHENOLS

Pustolaikina I.A., Voznyuk S.S., Kutzhanova K.Z., Kurmanova A.F.

Y.A. Buketov Karaganda State University, Universitetskaya, 28, Karaganda,
Kazakhstan, e-mail: irinamorozo@mail.ru

Phenols and their derivatives show the ability to donate a proton and to react as acids:

C,H.OH +H,0 > CH.O +H0, (1)

There are nineteen isomers nitrophenols by the number and position of the substitu-
ents: three isomers of mononitrile phenol, six isomers of dinitro phenol, six isomers of trini-
tro phenol, three isomers of tetranitro phenol and one isomer of pentanitro phenol. We
found pK_ values from handbooks only for ten nitrophenols. Valid reference data for other
nine isomers are absent because the difficulty of pK_ experimental evaluation for poorly
soluble in water and often unstable compounds. It was interesting to evaluate theoretically
the acidity of nine nitrophenols by using methods of quantum chemistry.

It has been shown'?3, that protonation energy can be used for quantum-chemical charac-
teristics of acids strength. Deprotonation tnergy of acid can be estimated quantum chemi-
cally as the difference between total energy of acid HA and A- anion, formed by deprot-
onation of acid. Deprotonation energy of ten nitrophenols by DFT/ UB3LYP 6-31G CPCM
(solvent - water) method with the help of Gaussian-2009 software package was estimated.
Direct proportional relationship between nitrophenols acidity and deprotonation energy,
estimated by quantum chemical methods, was demonstrated:

pKa=174,8*DEAenpm.-75,971, (2)

The obtained dependence (2) was used for the theoretical estimation of nine nitrophenols
acidity, the reference pK_ value of which in the literature is absent.
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AN EXPERIENCE IN MOLECULAR DYNAMICS APPLICATION TO SIMULATION
OF SUPRAMOLECULAR ORGANIZATION OF PHTHALOCYANINE DERIVATIVE

Sotsky V.V., Moskvin D.O., Usol'tseva N.V.

Ivanovo State University, Ermaka, 39, lvanovo, 153025, Russia,
e-mail: nv_usoltseva@mail.ru

The combination of molecular mechanics and molecular dynamics allows to simulate
large systems, including the ability of detailed consideration of liquid crystals. However,
there are no literature data for the all-atom molecular mechanics models, allowing to
reproduce the supramolecular organization of the liquid crystal materials forming the
columnar phases, including phthalocyanine derivatives. Initially, the aim of investigation
was the selection of parameters to 2,3,9,10,16,17,23,24-octapentylphthalocyanine (H,-Pc-
(C,),) exhibiting a hexagonal columnar mesophase.

Simulations of the system consisting of 125 molecules (22250 atoms) of H,-Pc-(C,),
were carried out in the original software MDSimGrid GPU. The parameters correspond to
AMBER force field combining with OPLS-AA force field. The potential energy of the system
is represented as follows:

U(F)=Ubonds+U +U -I-UvdW-l-U

Because the partial charges for the simulated compound are absent in both fields,
their calculation was carried out by the DFT method in GAMESS software package. Next,
a series of molecular dynamics simulation in a wide range of temperatures corresponding
to isotropic, columnar hexagonal and crystalline phase were carried out. The simulation
interval at each temperature was 20 ns.

It was discovered that in the case of using all-atom model there is no formation of the
ordered hexagonal phase and only isotropic — amorphous state transition was observed.
Simplification of the simulated system by neglecting the partial charges of the alkyl
substituents leads to the reproduction of columnar hexagonal and crystalline phases.
Thus, to reproduce the properties of the compounds which form the columnar phase, all-
atom molecular dynamics model in represented form is not applicable. Simplification of
the periphery description (it is advisable to use a model of united atoms, described in the
literature), or complementation of the current all-atom model by more accurate methods
for electrostatic interactions description is necessary.

angles torsions electrostdic*

This work was supported by the Ministry of Education and Science of the Russian Federation, grant
4.106.2014K.
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QSAR- MODELING OF ACETYLCHOLINESTERASE INHIBITORS

Vasiliew M.N.,? Khayrullina V.R.,? Gerchikov A.Ja.,? Zarudiy F.S.°

“Bashkir state university, Z. Validi, 32, Ufa, 450074, Russia, e-mail: vasilyev_
maksim16121990@mail.ru;
bBashkir State Medical University, Lenin, 3, Ufa, 450000, Russia, e-mail: zarudii.f@yandex.ru

A quantitative analysis of relationships between structures of different classes of
biologically active compounds from data base ChEMBL! and their acetylcholinesterase
catalytic activity of albino mice inhibition efficiency was made by the program GUSAR
(General Unrestricted Structure Activity Relationships)*2. In general 6 statistically significant
QSAR-models (R *> 0.8, R_ _*> 0.5, Q> 0.7) for prediction of IC, values for various
inhibitors derivatives against acetylcholinesterase outbred white mice rats were created
based on MNA- and QNA-descriptors, as well as consensus of their combinations. These
models can be used for quantitative prediction of potential anti-tumor drugs against
acetylcholinesterase. Atoms and structural fragments of the studied structures influencing
on increase and decrease acetylcholinesterase inhibition were identified by GUSAR
visualization of quantitative “structure-activity” relationships in the created models. The
results of structural analysis of the contribution of the different functional groups in the
activity of acetylcholinesterase inhibition can be considered in the molecular design of
active substances of known anticancer drugs in order to enhance the efficiency of their
inhibitory action acetylcholinesterase.
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STERIC COMPLEMENTARITY OF N-ARILALKILCYTISINE DERIVATIVES WITH
THE ACTIVE CENTER OFNICOTINIC ACETYLCHOLINE RECEPTOR

Vasilyev M.N.,? Khayrullina V.R.,? Asfina D.R.,? Abdullina D.R.,?
Gerchikov A.l.,? Zarudy F.S.”

9Bashkir state university, Z. Validi, 32, Ufa, 450074, Russia,
e-mail: vasilyev_maksim16121990@mail.ru;
bBashkir State Medical University, Lenin, 3, Ufa, 450000, Russia, e-mail: zarudii.f@yandex.ru

The steric complementarity of 28 derivatives of the N-arylalkilcytisine with active center
of nicotinic acetylcholine receptor was studied by the method of molecular docking with
AutoDock 4.2, The information of biological activity of these organic substances is provided
in work Tasso et al.2. It provides that 80% of investigated compounds characterized by
average energy of binding of binding with active center of the enzyme. Biologically active
conformations for all structures are found. The binding sites of these compounds with the
active center of nicotinic acetylcholine receptor are identified.
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DESCRIPTORS BASED ON CONTINUOUS INDICATOR FIELDS
FOR 3D-QSAR STUDIES

Zhokhova N.I., Baskin I.I.

Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 119991, Russia,
e-mail: zhokhovann@gmail.com

CIF descriptors are based on the concept of Continuous Indicator Fields (CIF),* a particular
case of Continuous Molecular Fields.?* Each CIF descriptor is defined by an isotropic Gaussian
function centered at a specific point in the physical space. The positions of these points can
be chosen by applying hierarchical cluster analysis to Cartesian coordinates of all atoms in
all molecules in the aligned training set. The value of a CIF descriptor for a molecule is equal
to the overlap integral between this function and the sum of analogous Gaussian functions
centered on all atoms in the molecule. The resulting matrix of CIF descriptors can be used
to build 3D QSAR models.

There are several advantages of using CIF descriptors over the original methodology
of building CIF 3D QSAR models based on kernels.? Firstly, CIF descriptors can efficiently
be computed for big data sets. Secondly, any machine learning method, regression or
classification; linear or non-linear, can be applied to build 3D QSAR models. Thirdly, CIF
descriptors can be aggregated to form 3D analogs of fragment descriptors, which can be
used to interpret 3D QSAR models from structural viewpoint.

CIF descriptors are implemented in R scripts and available as a part of the Continuous
Molecular Fields project.* They were used in conjunction with Support Vector Machines and
several other machine learning methods to build 3D QSAR models for several benchmarking
data sets.
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COMPUTER SEARCH DIHYDROPYRIMIDINE DEHYDROGENASE
INHIBITORS AMONG URACIL DERIVATIVES

Zigangirov A.S.,? Khayrullina V.R.,? Gimadieva A.R.,” Nasjirova R.F.,> Mustafin A.G.,*®
Zarudiy F.S.¢

“Bashkir state university, Z. Validi, 32, Ufa, 450074, Russia, e-mail: Veronika1979@yandex.ru
bUfa Institute of Chemistry, RAS, prospekt Oktyabrya, 71, Ufa, 450054, Russia
‘Bashkir State Medical University, Lenin, 3, Ufa, 450000, Russia

The steric complementarity of 38 derivatives of uracil with the active dihydropyrimi-
dine dehydrogenase centers (DPD) was studied by the method of molecular docking with
AutoDock 4.212 program. Three compounds which sterically conform to the binding site of
the enzyme were found. The compounds are comparable with the reference inhibitors in
numerical values of the free energies of binding to DPD: uracil and 5-fluorouracil.
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LONG-DISTANCE ELECTRONIC COMMUNICATION
IN SELF-ASSEMBLED ARCHITECTURES

Bassani D.M.

Institute of Molecular Sciences, University of Bordeaux,
33405, Talence, France, e-mail: d.bassani@ism.u-bordeaux1.fr

In recent years, the development of nanoscale molecular devices has emerged as a via-
ble route to intelligent functional materials operating at the molecular level. For applicati-
ons in organic electronics, the organization of electractive moieties is a prerequisite. Such
organization, which can be attained by making use of supramolecular interactions, can lead
to materials exhibiting controlled electron and energy transfer processes. A major feature
of the self-assembly process is that individual components will spontaneously combine in a
predetermined fashion due to the presence of complementary molecular recognition sites.
An advantage of supramolecular architectures is their ability to accommodate geometries
not easily obtained by conventional synthesis, such as proximal arrangements of distant
orthogonal units. This can lead to interesting photochemical and photophysical behavior,
such as the observation of additional electronic interactions, or the control of excited-state
processes.**
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MOLECULAR TECTONICS BASED ON PORPHYRIN DERIVATIVES:
CHIRALITY AND DIRECTIONALITY

Bulach V., Marets N., Vulpe E., Hosseini M.W.

Laboratoire de Tectonique Moléculaire, UMR 7140, University of Strasbourg, 4, rue Blaise
Pascal, 67000 Strasbourg, France, e-mail: bulach@unistra.fr

Pursuing our approach in molecular tectonics based on porphyrin derivatives, we have
explored the possibility of designing in the solid state enantiomerically pure materials based
on the porphyrin backbone. The preparation and structural characterization in the crystalline
phase, by single-crystal X-ray diffraction, of chiral infinite Metal-Organic frameworks (MOFs)
based on chiral porphyrins will be presented in the first part of the talk.

Figure 1. A portion of a 2D chiral coordination network obtained from a chiral Zn-porphyrin

The second part of the talk will be devoted to the formation of directional networks,
obtained either in the crystalline phase or by physisorption on graphite surface. These
assemblies result from the interaction of acentric porphyrins bearing two different
coordination sites with a suitable transition metal ion.
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PLATONIC-SOLID GEOMETRY HYDROCARBONS CUBANE AND
DODECAHEDRANE CHANGE THEIR SYMMETRY UPON ENTERING A
CRYSTAL LATTICE: CPMAS 3C NMR STUDIES

Bechmann M.,? Mueller N.,? Glaser R.>®

aInstitute of Organic Chemistry, Johannes Kepler University Linz, Austria
bDepartment of Chemistry, Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel,
e-mail: rglaser@bgu.ac.il
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The atomic coordinates of crystalline cubane and dodecahedrane afford only
pseudosymmetric O, and /, geometries, since the very small deviations in bond lengths and
bond angles are not perceivable to our eyes (see above-left). We were challenged to find
a more visually definitive method to illustrate the crystallographic finding that their true
solid-state point group symmetries are lowered to S, and T, respectively. Cubane has six
asymmetrically-chirotopic off-axis carbons in the form of a puckered ideal hexagon (1.549
A/side) and a pair of enantiotopic C-chirotopic on-axis carbons. In dodecahedrane there
are six pairs of enantiotopic achirotopig off-axes carbons and eight C,-chirotopic on-axis
carbons forming the vertices of a 2.493 A/side ideal cube. It was reasoned that differences
in the local magnetic fields around the diastereotopic nuclei would be sensitive enough to
provide anisochronous signals in the *C CPMAS NMR spectra in the ratio of 6:2 (cubane)
and 12:8 (dodecahedrane). The spherical molecules undergo rapid fast topomerizations
of their diastereotopic nuclei at ambient temperature to afford single time-averaged
signals. Reduced mobility at 100 Kelvin afforded two well-resolved cubane signals close
to the expected ratio of 6:2. The corresponding dodecahedrane spectrum showed sharp
peaks from a mixture of polymorphic crystalline forms. This finding is commensurate with
Peter Schreiner's observation that sublimation of dodecahedrane deposited both needles
and prisms on the cold finger. Our investigation is still in progress. Ambient temperature
CPMAS build-up relative initial rates show that cubane is ca. four times more mobile than
dodecahedrane.
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VISIBLE LIGHT PHOTOCATALYSIS — MOLECULAR AND
SUPRAMOLECULAR ASPECTS

Koénig B.

Institute of Organic Chemistry, Faculty of Chemistry and Pharmacy, University of
Regensburg, 93040 Regensburg, Germany, e-mail: burkhard.koenig@ur.de

Lightis a fascinating reagent for chemistry: It provides a lot of energy to drive endothermic
process or overcome kinetic barriers and it leaves no trace in the reaction mixture. Although
the use of visible light in chemistry is an old topic,* applications in energy generation and
organic synthesis have received a lot of intention over the last years.

The lecture presents the key concepts of visible light photoredox catalysis and selected
recent results from our laboratories.>® Particular the use of more than one photon to
activate stable bonds for synthesis is discussed.**

Chemical
Photocatalysis
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MESOPOROUS MIL-101 :
HOST-GUEST CHEMISTRY AND FUNCTIONAL PROPERTIES

Fedin V.P.

A.V. Nikolaev Institute of Inorganic Chemistry SB RAS, prospekt ac. Lavrentieva, 3,
Novosibirsk, 630090, Russia, e-mail: cluster@niic.nsc.ru

In this paper, a new effective strategy for post synthetic supramolecular modification
of mesoporous metal-organic framework material MIL-101 is considered. This approach
has been successfully used for development of new highly effective CO, adsorbents, novel
hybrid photocatalysts, and also materials with high proton conductivity.

We successfully obtained a novel hybrid material PANI@MIL-101 by intra channel
polymerization of aniline in the mesoporous metal-organic framework MIL-101. Introduction
of N-rich polyaniline molecule significantly improved binding affinity of material to CO, and
PANI@MIL-101 demonstrates low isosteric heat of COzadsorption Qst = -22 ki/mol. The
hybrid material demonstrated BET surface area 631 m?*/g, adsorption capacity of CO, 2.26
mmol/g at 273 Kand 1.62 mmol/g at 293 K (1.2 bar). PANI@MIL-101(Cr) doesn’t adsorb N, at
273 K and demonstrates the highest selectivity of CO, over N.. These features in addition to
high chemical stability and good recyclability of CO, make the hybrid material a perspective
adsorbent for selective recovery of CO, from a flue gas.

The new hybrid photocatalyst — Bi(lll) impregnated in the metal-organic framework
matrix — has been obtained and tested, displaying an outstanding activity which exceeds
that of pure BiOCI preparing in the similar synthetic conditions. These results allow us to
propose that this strategy can be successfully expanded further 1) to other Bi(lll) oxohalides
and 2) to other MOFs with different porosity, controlling the size of BiOX particles and access
of various organic substrates. This will yield a new family of highly active photocatalysts.

A new class of materials with high proton conductivity was obtained by inclusion of imid-
azolium or benzimidazolium triflate into the nanocages of MIL-101. These hybrid materials
demonstrate high proton conductivity 6 ~ 10 S/cm at 230 °C and RH 15%.

This work was supported by the Russian Science Foundation, Grant 14-23-00013.
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RATIONAL DESIGN, SYNTHESIS AND PROPERTIES OF FUSED-RING-
EXPANDED PHTHALOCYANINES AND AZA-BODIPYS

Mack J.,* Majumdar P.,? Harris J.,? Lizhi Gai,* Maohu Shi,® Tebello Nyokong,? Zhen Shen®

“Department of Chemistry, Rhodes University,
Grahamstown 6140, South Africa, e-mail: j.mack@ru.ac.za
bState Key Laboratory of Coordination Chemistry, Nanjing National Laboratory of
Microstructures, School of Chemistry and Chemical Engineering, Nanjing University,
Nanjing 210093, China

The potential utility of non-benzo fused-ring-expanded phthalocyanine! and aza-
dipyrromethene boron difluoride (aza-BODIPY)? analogues for photodynamic therapy and
near infrared (NIR) region sensor applications is well-established. Attempts to prepare
fused-ring-expanded aza-BODIPY analogues with benzene, pyrazine and naphthalene
rings have demonstrated that their properties can vary markedly when different fused
ring systems are fused on the B-carbons of the two pyrrole ring moieties.>* The synthesis
of an NIR absorbing acenaphthalene fused-ring-expanded aza-BODIPY dye is reported.®
1,2-dicyanoacenaphthylene was used as a precursor. To our knowledge, despite this
phthalonitrile analogue being reported over 40 years ago,® it has not been used previously
to synthesize phthalocyanine or aza-BODIPY compounds.

i) DIPEA
ii) BF3.Et;0

O‘ CN i) PhMgBr O
—_—
ii) HoNCHO, A
CN

In contrast with the analogous naphtho-fused compound,® the acenaphthalene-fused
analogue was found to be stable. Further progress on the synthesis of non-benzo fused-
ring-expanded and -appended phthalocyanine and BODIPY analogues will be described.
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THIACALIX[4]ARENE-FUNCTIONALIZED VESICLES AS PHOSPHORESCENT
INDICATORS FOR PYRIDOXINE DETECTION IN AQUEOUS SOLUTION

Solovieva S.E.,*" Burilov V.A.,? Mironova D.A.,? Ibragimova R.R.,? Antipin 1.5.>®
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Thiacalix[4]arene derivatives adopting 1,3-alternate conformation have a great potential
as artificial amphiphilic ligands. In this work amphiphilic tetracarboxylate derivatives of
p-tert-butylthiacalix[4]arene were obtained by click reactions of the corresponding azido
derivatives with acetylene dicarboxylic acid. Embedding of the ampbhiphilic tetraacids
in DPPC vesicles was studied by DLS, AFM, turbidity techniques and by probing with
merocyanine 540. The obtained DPPC—calixarene vesicles are effective antennae for Tb(lll)
ion luminescence.

Figure 1. Schematic representation of “stripping” principle of analyte detection based on calixarene-
Th(lll) decorated vesicles.

It allows the use of DPPC-calixarene-Tb(lll) vesicles for the selective detection of
analytes with a higher affinity for Th(lll) due to cation removal from the calixarenes in the
DPPC bilayer. It was found that pyridoxine hydrochloride can be selectively detected at the
7 uM concentration in the presence of a 100 fold excess of different biologically important
molecules, like amino acids, adenosine phosphates, sugars, amines and ammonium salts.

This work was supported by the Russian Science Foundation, project 14-13-01151.
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SUPRAMOLECULAR AND COORDINATION CHEMISTRY OF
3,7-DIAZABICYCLO[3.3.1]NONANES IN APPLICATION FOR PET

Vatsadze S.Z.

Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
119991, Russia, e-mail: zurabych@gmail.com

Thisreportsummarizestheresultsofourlongtimeworkinthefieldof3,7-diazabicyclo[3.3.1]
nonane’s (bispidine) chemistry® and points out novel directions of research for the future?.
In the first part of the lecture the current achievements and known features of this type
of ligands are discussed including the possibility of bispidines to form supramolecular
polymers both in crystals and in gel-phase. In the second part we will discuss the ways of the
possible application of bispidines and their complexes as bioactive compound. The problem
of short decay time can be solved by use of new radiopharmaceuticals containing long-
lived isotopes, particularly, Cu. To do this, the elaboration of easily modified ligand systems
with high affinity to the metal cation and with wide possibilities of chemical modifications
including the conjugation to the biological vectors is proposed.
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ARYL SUBSTITUTED DOTA DERIVATIVES AS REAGENTS FOR RADIOMETAL
CHELATE CONJUGATION TO TRANSPORT BIOMOLECULES

Zubenko D.,? Oshchepkov M.,? Fedorov Yu.,* Kalmykov S.,*¢ Egorova B.,” Fedorova 0.*"

9A.N. Nesmeyanov Institute of Organoelement Compounds, RAS, Vavilova, 28,
Moscow, 119991, Russia, e-mail: fedorova@ineos.ac.ru
bMoscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 119991, Russia
‘National Research Centre “Kurchatov Institute”, ac. Kurchatova sq., 1,
Moscow, 123182, Russia

Bifunctional chelating agents have been used widely to derivatize tumor-specific
monoclonal antibodies with radiometal ions for cancer imaging and therap. Since most
radionuclides are metals, the conjugation of antibodies to radiometal complexes represents
one of the most versatile strategies for selective delivery of diagnostic or therapeutic
radiation to primary tumors or metastatic disease.

In the present report the synthesis and complex formation analysis of the bifunctional
derivatives of the azamacrocyclic chelating agents are presented.
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Novel generation of produced bifunctional radiometal chelates has improvements
with greater thermodynamic, kinetic, and physiological stability, as well as more versatile
chemistry for attachment to biomolecules. The developed macrocyclic chelating agents
possess relatively rigid, preorganized cavities which enable them to demonstrate the high
rate of incorporation of the metal ion into the chelate complex and to bind a wide variety of
metal ions with extremely high stability constants.

Acknowledgements. We thank the Russian Foundation for Basic Research 16-33-00617 and RAS
program 1.35P for financial support.



174 Self-assembly and supramolecular organization

LIGHT TRAPPING BY TUNABLE PLASMON COUPLING
IN UNTRATHIN FILMS OF ORGANIC CHROMOPHORES

Zvyagina A.l.,? Ezhov A.A.,* Konig B.,c Gorbunova Y.G.,? Birin K.P.,? Tsivadze A.Yu.,?
Arslanov V.V.,? Kalinina M.A.?

9A.N. Frumkin Institute of Physical Chemistry and Electrochemistry, RAS, Leninsky prospekt,
31, Moscow, 119071, Russia, e-mail: kalinina@phyche.ac.ru
bMoscow State Lomonosov University, Leninskie Gory, 1-3, Moscow, 119991, Russia
“Institut flir Organische Chemie Universitdt Regensburg 31 Universitdtsstrasse,
Regensburg 93040,Germany

We reports a new flexible and convenient approach to enhance the absorption of visible
light in the ultrathin coatings of organic dyes by using tunable plasmonic “spectral lenses”
of gold nanoparticles.! Because their spectral characteristics are precisely tunable to allow
the matching of maximal absorbancies of the organic dyes and localized surface plasmons,
these unique 2D colloids are capable of selectively magnifying the absorbance bands in the
electronic spectra of the films of structurally and chemically different organic chromophores.
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Figure 1. Plasmon resonance enhancement of light absorption at 550 nm in a hybrid planar system
fabricated from a monolayer of Cel2 dye and structurally tailored ensemble of AuNPs.
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POLYHALIDE COMPLEXES OF Bi(lll) —
A NEW CLASS OF COORDINATION COMPOUNDS OF BISMUTH

Adonin S.A.,** Gorokh 1.D.,” Sokolov M.N.,>® Fedin V.P.2*

9A.V. Nikolaev Institute of Inorganic Chemistry SB RAS, prospekt ac. Lavrentieva, 3,
Novosibirsk, 630090, Russia, e-mail: adonin@niic.nsc.ru
bNovosibirsk State University, Pirogova, 2, Novosibirsk, 630090, Russia

In this report, we show that reactions

[BiBr,]* + Br, +(cation)Br,

in HBr solutions may result in anionic polybromide Bi(lll) complexes — the compounds
where {Br,} units are connected with bromide lidands of Bi(lll) coordination sphere by
specific supramolecular contacts, yielding in {Br }"type polymeric ligands. The structure of
anionic part strongly depends on the nature of cation used in reaction. According to the XRD
data, 4 structural types of various topology and Br/Bi ratio were found (Fig. 1)%2
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Mixed-halide complexes containing {Bi-I-I-Br} fragments can be obtained using the same
synthetic strategy.
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DOZE-DEPENDENT CHANGES OF PHOSPHOLIPID’S BILAYERS
UNDER MELAFEN AQUEOUS SOLUTIONS INFLUENCE
AT WIDE CONCENTRATIONS RANGE

Alekseeva 0.M.,? Krementsova A.V.,? Shibryaeva L.S.,? Kim Yu.A.

“Emanuel Institute of Biochemical Physics, RAS, Kosygina, 4, Moscow,
119334, Russia, e-mail: olgavek@yandex.
binstitute of Cell Biophysics, RAS, Institutskaya, 3, Pushchino, 142290, Russia

The dose-dependence of aqueous solutions of Melafen (plant growth regulator -
melamine salt of bis (oximethyl) phosphinic acid) influence to multilammelar liposomes at
wide concentration range was investigated.?

NH,

N/gN i
/l(l\ - HOP(CH,OH),

HoN NH,

Phase states of dimyristoilphosphatidylcholine (DMPC) under the DSC multilammelar
liposomes melting was tested. Changing of thermodynamic parameters was registered,
when the rates of heating were varied.'?

A,
A i
-
.

1
4

Figure 1 Thermodynamic parameters of DMPC main phase transition: T__, heat capacity, cooperativity

max”

Enthalpy, maximum temperature and cooperatives of thermo inducted transition
changed considerably under melafen (107, 10** M) and (10, 10° M) Change are smaller
under 10210 M.
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SELF-ORGANIZATION OF CHARGED METAL COMPLEXES IN SALINE
AND SOLUTIONS OF SURFACTANTS, MACROCYCLES AND POLYMERS

Amirov R.R., Ziyatdinova A.B., Zhuravleva Yu.l., Solodov A.N., Burilova Ye.A.,
Nasyrova Z.A., Atlasova Z.Z.

Kazan (Volga region) Federal University, Kremlyovskaya, 18, Kazan,
420111, Russia, e-mail: ramirov@kpfu.ru

Formation of metal complexes in solutions usually is a stepwise process of solvent
molecule’s substitution by ligand’s molecules or ions, and is characterized by stability
constants. Meanwhile, the introduction of specific substances into such solutions can lead
to discrimination or stabilization of certain complex forms as a result of significant changes
in the concentration range of their formation. In addition, considerable variation of a
number of properties (optical, magnetic, etc.) exhibited by these solutions is possible. Thus,
the modification of some indicators by certain surfactants is used in analytical chemistry for
increasing the sensitivity of the analysis. Formation of complexes, modified by surfactants,
macrocycles or polymers is promising in view of developing new materials with improved
performance.

The formation highlights for ionic complexes of a series of transition metal ions (Co?,
Ni%, Cu?, Mn?*, Fe3*) or rare earth metal ions (Gd*, Th*) with various ligands in aqueous
solutions containing oppositely charged particles revealed by the authors during the
experimental research are discussed in the report. Among the charged particles are the
alkali and alkali-earth metal cations, ionic forms of surfactants and macrocycles, and soluble
polymers. The detected stabilization of cobalt(ll) thiocyanate anionic complexes by metal or
surfactant cations in presence of nonionic micelles is provided by formation of solubilized
associates. The self-organization in formation of iron(lll) complexes with salicylic acid
(and pyrocatechol) derivatives in solutions containing alkali and alkali-earth metal cations
as well as cationic surfactants and polyelectrolytes was documented for the first time.
Similar phenomenon for Gd(lll) lead to solutions of complexes with substantially increased
paramagnetism, while for Th(lll) - to a stronger luminescence of its complexes which can be
of practical use in medical diagnostics (MRI and optical imaging).

This work was funded by the subsidy allocated to Kazan Federal University for the project part of the
state assignment in the sphere of scientific activities.
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COMPLEX FORMATION OF POLYACIDS
WITH F**IONS IN AQUEOUS MEDIA.

Gorshkova M.Yu., Volkova I.F., Grigoryan E.S., Voronina Z.D.

A.V. Topchiev Institute of Petrochemical Synthesis, RAS, Leninskii prospekt, 29,
Moscow, 119991, Russia, e-mail: mgor@ips.ac.ru

Interaction Fe* ions with polycarboxylic acids - polyacrylic acid, hydrolyzed copolymers
of maleic anhydride and vinyl ethers were studied in aqueous media. The charge density on
polyacids chains were differed from one carboxylic group per monomer unit for the polyacrylic
acid up to two for copolymers of maleic anhydride with methylvynil ether (MVEMA) and
four for copolymer of divinyl ether and maleic anhydride (DIVEMA). The complex formation
in mixtures with components ratio expressed as [Fe**] / [COO] varied from 1:10 up to 10:1
was studied; the properties of resulting complexes were determined by DLS, {-potential and
turbidity measuring methods. It was found that sequential addition of Fe3 to the polyacid
solutions in acid media led to formation of mainly insoluble complexes. The amount of Fe3*in
precipitate and supernatants were determinated by UV and ICP methods after separation of
mixtures by centrifugation. The maximum amount of precipitate was formed in mixtures at
components ratio [Fe*"] / [COO7] from 1: 5 to 1: 3. The further increasing iron concentration
in mixtures caused complexes overcharging and fully dissolution of the precipitate at
an equivalent component ratio. Notably the soluble positive charged complexes were
formed at this condition that was confirmed by data of ¢-potential measurement method.
The regions of existence of positive charged soluble complexes were determined by the
turbidimetry data. The dependence of particles size in the components mixtures from
condition of its formation were studied by DLS method. It was shown that main parameters
determine the sizes particles were the components ratio as well as pH value. Thus unimodal
particles with sizes about 100 + 130 nm were formed in the mixtures with component ratio
from 1:1 to 3:1 in acidic medium. The further increasing Fe3** amount in the mixtures led
to multimodal particles formation. These features were valid for all investigated polyacids.
The best capability to form soluble complexes was found for polyacrylic acid and DIVEMA,
but in the last case copolymer polymerization degree should be at least in two times higher
than for polyacrylic acid. The influence of pH value on complex formation was elucidated
for DIVEMA Fe3*complexes. It was shown that soluble positively charged complexes formed
in acidic medium lost its solubility at neutral pH the most probably due to change of ratio
of the charges in the mixtures. According to potentiometric date the ionization degree of
DIVEMA increased from ~ 20% at pH 4, 5 up to 60% at pH 7, 2. In the conclusion the data
obtained can be essential for development the macromolecular xelating agent for Fe3*ions
that is especially important for treatment of thalassemics.
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THE GUEST-HOST COMPLEXES OF NITROXIDE SPIN PROBES
WITH CUCURBITURILS

Meshkov B.B.,? Avakian V.G.,? Dzikovski B.G.,*" Alfimov M.V.,? Livshits V.A.?

aPhotochemistry Center of the RAS, Novatorov, 7a, Moscow,
119421, Russia, e-mail: vlivshi@mail.ru
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Studying supramolecular guest-host complexes can provide important insights into the
nature of non-covalent interactions. Also, these complexes were suggested as prospective
nanodevices for molecular recognition and chemosensing.

In this work we study formation, structure and molecular dynamics of the guest-host
complexes of cucurbituril CB7 with spin-labeled analyte analogs using different approaches:
linear, non-linear, and multifrequency ESR spectroscopy, as well as DFT calculations. Different
nitroxide radicals are used as guests: Tempo (l), protonated Tempamine (ll), derivative of |
having positive charge on the quaternary N atom (lll) and the spin labeled indole (1V).

The binding constants, the environment polarities of the reporter NO group , and the
kinetic accessibilities of NO group for water soluble reagents were determined in aqueous
solutions. The rotational diffusion coefficients of the complexes which provide information
on the shape and hydrodynamic volume of the complexes were obtained from ESR spectral
simulations.

In order to eliminate the overall rotation of complexes and study the guests rotational
mobility inside the CB7 cavity, magnetically diluted solutions of complexes in solid CB7
matrix were prepared. The ESR spectra of | at the resonance frequencies of 9.15 and 95
GHz are indicative of rapid diffusional rotation around the Y magnetic axis which is oriented
approximately parallel to the normal to CB7 portals. For other spin probes the Saturation
transfer ESR spectra (in the out-of-phase second harmonics mode) are indicative of the
librational motion inside the CB7 cavity. The angular amplitude of these librations increases
with temperature.

Along with the experimental studies we calculated the energy of formation and spatial
structure of complexes using the DFT method with account for Van der Waals interactions.
A satisfactory agreement of the calculated structures with experimental data on the polarity
of the local environment and accessibility to water soluble reagents was obtained. We
discovered also the variations in spin densities on NO group on probe rotation inside the
CB cavity.

This work was supported by the RNF, grant 15-13-00163. ACERT is supported by grant NIH/NIGMS
P41GM103521.
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PHOSPHORUS(V) PORPHYRINS: SYNTHESIS, PHOTOPHYSICAL PROPERTIES
AND FIRST MOLECULAR TURNSTILE

Meshkov I.N.,>* Gorbunova Yu.G.,>¢ Bulach V., Tsivadze A.Yu.,*¢ Hosseini M.W.°

9A.N. Frumkin Institute of Physical Chemistry and Electrochemistry, RAS, Leninsky prospekt, 31,
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Phosphorus(V) porphyrins are ones of the least investigated type of metallo-porphyrins.
The small size of the central atom provides several unusual features in structure and proper-
ties of such complexes. The cationic nature of compounds also dramatically changes their
solubility as compared to other metalloporphyrins.

Herein we describe the novel synthetic pathway towards P(V) porphyrins using direct
interaction of free-base ligand with POBr, in dry pyridine. The difference in reactivity de-
pending on meso-substituents in porphyrin ring is presented and explained using quan-
tum-chemical calculations. The P(V) porphyrin bearing two axial bromides was found to be
highly reactive and could not be isolated. The axial ligands exchange, as well as stability and
photochemical properties of the obtained complexes, were also investigated in details. The
photosensitizing (PS) efficiency of two series of P(V) derivatives, based on meso-5,10,15,20-
tetraphenylporphyrin and 5-pyridyl-(10,15,20) triphenylporphyrin, in organic and aqueous
media were studied. The measurement of quantum yields of singlet oxygen generation in
different solvents reveal their high ability to act as photosensitizers. It was shown that na-
ture of axial ligand is a key factor of PS efficiency.

A new cationic molecular turnstile 1, based on P(V)porphyrin backbone bearing two
pyridyl interaction sites: one at the meso-position of the porphyrin and another on the
handle connected to the porphyrin through P-O bonds, was designed and synthesized
(Fig. 1).

AgOTf =

Figure 1. Motion control of the molecular turnstile 1.

In the presence of an external effector such as Ag* or H*, the turnstile is switched to its
close states 1-Ag* and 1-H* respectively. The locking/unlocking process is reversible and may
be achieved by precipitation of AgBr upon addition of Et,NBr in the case of the silver locked
turnstile or by addition of Et,N in the case of the proton locked turnstile.

Acknowledgement: This work was supported by the Russian Science Foundation (Grant 14-13-01373)
and the French Embassy in Russia.
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COORDINATION POLYMERS BASED ON THIACALIX[4]ARENE DERIVATIVES

Ovsyannikov A.S.,>¢ Ferlay S., Kyritsakas N.,* Hosseini M.W.,* Solovieva S.E.,?
Antipin L.S.,> Konovalov A.l.>¢

“Kazan (Volga region) Federal University, Kremlyovskaya, 18, Kazan, 420111, Russia
bUniversity of Strasbourg, Strasbourg, 67008, France
‘A.E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center, RAS, ac.
Arbuzova, 8, Kazan, 420088, Russia, e-mail: osaalex2007 @rambler.ru

During the last two decades, the synthesis of coordination polymers has been intensively
studied [1]. The interest on this class of solid state molecular materials is related to their
physical properties they can exhibit, such as catalysis, separation, storage, optic, magnetism,
conduction etc.

Thiacalix[4]arene derivatives, adopting a 1,3-alternate conformation and bearing
terminal coordination sites, are attractive macrocyclic compounds for molecular networks
formation in the crystalline phase.

Here, we report the synthesis of coordination polymers based on interaction between
pyridyl and pyrazolyl derivatives of thiacalix[4]arene and tetramercaptothiacalix[4]arene
(Fig.1a-b) with soft metal cations [2]. Some factors influencing the dimensionality of the
obtained metal-organic structures will be discussed.
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NOVEL HIGH SOLUBLE CROWN-SUBSTITUTED NAPHTHALOCYANINES
WITH ABSORPTION IN NEAR IR-RANGE

Safonova E.A.,* Martynov A.G.,? Gorbunova Yu.G.,** Tsivadze A.Yu.>®
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gd\\o Phthalocyanines (Pc) absorbing in near-IR range are
used in non-linear optics, photorefractive materials, in
O _J medicine for photodynamic diagnosis and therapy and
in solar energy. Expansion of aromatic system of Pcs
via formation of naphthalocyanines (Nc) results in the
bathochromic shift of the absorbance bands to near-
IR, however it also results in high tendency of Ncs to
aggregation. In the present work we propose to control
0&6 Ncs aggregation via introduction of crown-substituents.
(0 o_) - 1';w ﬁep:;nw <_o oj Tetre.1-15-crown—5-naphthaIocyaninate. .1Mg was
3M: R = heptyl _/  synthesized from 15-crown-5-naphthalonitrile 4. It was
M= Mg, Ni almost insoluble in organic solvents, however in the
presence of potassium salts compound formed soluble supramolecular dimers. With the
aim to improve solubility of crown-Ncs we designed and synthesized octaheptynyl and
octaheptyl crown-Ncs 2 and 3. Corresponding precursors 6 and 7 were synthesized by
bromination, Sonogashira coupling and hydrogenolysis starting from naphthalonitrile 4.

heptyne-1

d/\ } NBS, DMF NC Pd(PPh3)2C|z NC 6/\0 } H, PdiC }
N OO
NC 80°C j ‘Cul, Et,;N, DMF NC oJ EtOH, 96% NG

Indeed, complexes 2Mg and 3Mg, were soluble in organic solvents, however, they
were photo-unstable and rapidly decomposed in solution because of generation of singlet
oxygen. In contrast complexes 2Ni and 3Ni were stable both in solution and in solid state.
Aggregation of complexes in solution could be also induced by interaction with potassium
salts.

It should also be mentioned that presence of triple bonds conjugated to Nc macrocycle
almost has no effect on UV-Vis spectra of naphthalocyanine 2Ni in comparison with
hydrogenated complex 3Ni.

This work was supported by the Russian Foundation for Basic Research (grant 16-33-01087 mol_a).
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FORMATION, MOLECULAR DYNAMICS AND STRUCTURE OF ALKYL
SULFATES MICELLES IN THE PRESENCE OF QUATERNARY SALTS
OF (DIMETHYLAMINO)ETHYLMETHACRYLATE

Shulevich Yu.V.,? Dukhanina E.G.,* Zakharova Ju.A.,® Motyakin M.V.,°
Navrotskii A.V.,2 Novakov I.A.?
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Synthesis and properties of surfactants with counter ion capable of polymerization are
the subject of scientific research. Systems in which the counter ion contain a double bond
is introduced into the structure of surfactant in situ by the reaction of ion exchange are
of particular interest. The aim of this work is to determine the regularities of interaction
between quaternary salt of dimethylaminoethyl methacrylate and micelles of sodium octyl,
decyl, and dodecyl sulfate.

It was found that monomers cause a decrease in the critical micelle concentration (CMC)
of surfactants and monomer ions form a condensed layer of counter ions around micelles. In
the case of strong interaction between components the sorption of monomer molecules on
the surface of the micelles is accompanied by an increase in the packing density of the ions
in surfactant micelles and causes the growth of the micelles. If the surfactant concentration
is enough to form a "wormlike" micelles, then in the ratio of the components close to
equimolar, micelles interact with each other like the macromolecular chains and cause a
formation of the physical network links. An excess in monomer concentration and, therefore,
recharge of micelles lead to a reverse process - the destruction of aggregates. These results
are important because of obtaining new data about influence of organic electrolyte on the
micelle formation of surfactants, and because of the development new ways of template
polymerization ionic monomers in the micellar solutions.

The work was supported by grant RFBR 16-03-00889 and the Ministry of Education and Science of the
Russian Federation (project number 1949 as part of the basic part).
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MICELLAR SUPERCLUSTERS BASED ON TRITON NON-IONIC DETERGENTS
AND METAL COMPLEXES: FEATURES PREPARATION AND PROPERTIES

Solomonov A.V.,>® Rumyantsev E.V.?

9lvanovo State University of Chemistry and Technology, Sheremetevskii prospekt, 7, lvanovo,
153000, Russia, e-mail: Deus-Lex@yandex.ru
bWeizmann Institute of Science, 7600001, Rehovot, 234 Herzl st., Israel

An approach to study of self-organization and the most important physical and chemical
properties of new micellar structures based on non-ionic surfactants based on a group
of Tritons (TX100, 114) and hydrophobic chelate compounds embedded ti its structure
has been developed. The effect of environmental conditions on the regularities of the
formation, stability and functional activity of the resulting micellar structures studied in
detail. Currently we found three possible schemes of effective micelles conjugation (Fig 1.)
with semi-hydrophobyc ligands and metal ions / heteroligands and boron dipirrine fluoride

complexes.
Semi-hydrophobic metal complex %}

Semi-hydrophobic chelator

Metal ion .

Micellar supercluster
Triton micelle

—_
x@X

Semi-hydrophobic metal complex

Figure 1. Possible micelles clustering ways by semi-hydrophobic metal complexes.

This work was supported by Russian Foundation of Basic Research grants No. 15-43-03214 r_center_a
(2015 -2016) and 15-33-20002 mol_a_ved (2015 — 2016).
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NEW SANDWICH LANTHANIDE PHTHALOCYANINES: SYNTHETIC,
PHYSICO-CHEMICAL STUDY AND UTILIZATION

Tomilova L.G.,>* Pushkarev V.E.,? Tolbin A.Yu.,? Kalashnikov V.V.,2
Trashin S.A.,? Zefirov N.S.2?

“Institute of Physiologically Active Compounds RAS, Severnyi proezd, 1,
Chernogolovka, 142432, Russia, e-mail: pushkarev@ipac.ac.ru
bMoscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
119991, Russia, e-mail: tom@med.chem.msu.ru

Recent advances in chemistry of new sandwich-type lanthanide complexes with phth-
alocyanines (Pcs) and their closest analogues are presented. Special attention is given to
compounds based on Pc-spacer-Pc ligands, which can be classified according to the nature
of the linking unit. Thus, compounds with rigid aromatic spacers! were assigned as «sand-
wich-planar», while the term «sandwich-clamshell» was chosen to denote complexes with
flexible spacer groups.>*

(""TBTAP),Ln

B
M =2H, LnOAc "sandwich-clamshell"

Physico-chemical properties of the title compounds are summarized and compared;*®
revealed structure—property relationships are presented as well. Moreover, effective
utilization of functional and/or spacer groups creates bases for further developments
allowing construction of materials at nanoscale level.
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CALCULATION OF PHASE DIAGRAMS OF AOT REVERSE MICROEMULSIONS
Tovstun S.A.

Institute of Problems of Chemical Physics RAS, prospekt Semenova, 1, Chernogolovka,
142432, Russia, e-mail: tovstun@icp.ac.ru

Recently, we have suggested a model to calculate thermodynamic properties of reverse
microemulsions formulated with ionic surfactantsl. The model is based on taking into
account the disjoining pressure arising primarily from the overlapping of the electrical
double layers at the opposite sides of the water core of microemulsion droplet and on taking
into account the dependence of the free energy of the surfactant monolayer on its mean
curvature. In this study, the model has been used to calculate W—T-phase diagrams of AOT/
water/salt/oil reverse microemulsions, where W is the water-to-surfactant molar ratio, T is
the temperature, AOT is sodium bis(2-ethylhexyl)sulfosuccinate, salt is NaCl or Na,SO,. The
mathematical nature of the calculations was to minimize the free energy as a function of the
amounts of the hypothetically possible phases with given restrictions on the total amounts
of components of the system. The set of hypothetically possible phases was made up of
spherical, cylindrical, and lamellar reverse micelles of various compositions and of brines
with various concentrations.
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Figure 1. Example of calculated phase diagram of AOT/(water+NaCl) reverse microemulsion for the fixed
value [NaCl]/[H,0]=0.00154. Designations: s (spheres), | (lamellas), b (brine). The results of calculations
are in good agreement with experiment.
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SELF-ASSEMBLY IN GRAFTED LAYERS
OF AMPHIPHILIC MACROMOLECULES
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Self-assembly of macromolecules consisting of amphiphilic monomer units in a polymer
brush attached to a plane surface is studied by mean-field theory and computer simulations.
It was found that depending on the solvent quality macromolecules made of amphiphilic
monomer units could form spontaneously an ultra-thin layer on the surface which the
macromolecules are grafted to or create system of strands with an approximately hexagonal
arrangement (see Figure 1).

Figure 1. Attractive pendant (A); attractive backbone (B) groups.

The transition between these two regimes could be governed by change of solvent
quality and/or temperature.

The study was performed by computer modeling experiments and analytical theory and
compared with experiment.
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DESIGN OF NEW THIACALIX[4]JARENE BASED MOLECULAR TECTONS
IN 1.3-ALTERNATE CONFORMATION FOR CREATION
OF PHOTO-SWITCHABLE MOLECULAR NETWORKS

Ahmetzyanova Z.V.,? Ovsyannikov A.S.,>* Popova E.V.,® Kataeva O.N.,>" Solovieva S.E.,"
Antipin 1.S.,** Konovalov A.l.>°
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Arbuzova, 8, Kazan, 420088, Russia

Nowdays design of supramolecular systems resulted from molecular recognition between
different molecular species and leading to creation of new functional materials stills one
of the most intensively investigating direction in supramolecular chemistry [1]. Organic
compounds containing azo groups presents attractive building blocks (so called tectons) for
design of photoswitchable molecular networks with controlled physical properties (porosity
or luminescence, for example) [2].

Here we report the synthesis of new low rim functionalized thiacalix[4]arene
azoderivatives adopted 1,3-alternate conformation and containing four carboxyl groups as
coordinating sites (fig 1).

Fig.1
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INVESTIGATION OF SUPRAMOLECULAR CHEMISTRY
OF YTTRIUM(III) CROWNPHTHALOCYANINATES
BY DIFFUSION ORDERED NMR SPECTROSCOPY
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Supramolecular assemblies based on sandwich phthalocyaninates are prominent
components of functional optical and electronic materials.

Previously?> we  have synthesized heteroleptic  yttrium  triple-decker
crownphthalocyaninates [(15C5),Pc]Y(Pc)Y(Pc) — 1a and [(15C5),Pc]Y([(15C5),Pc]Y(Pc) — 2a.
In the present work we have studied their supramolecular interaction with KOAc in CDCI,/
CD,0D mixture by means of NMR-titration and diffusion ordered spectroscopy (DOSY).

IgK,,,=-9.53

-9 Fifogmzsi)
-85 F1 logimis)]

IgK,,,=-9.53 _

+K+ .’:J\ : { 5 { # za
19K, =-9.48

diff

o s S g, o ' ‘ o
»«.1;)4\, Dimerization %Ef“ \:35}? _Intercalation "‘*‘ﬁ?
- 5 A ey’ S0 A BL " - k. ¥ S

For complex 1a increasing of molecular volume by 2.39 upon interaction with KOAc was
observed, suggesting the formation of dimer 1b. In the case of 2a the molecular volume is
increased only by 1.43. Together with the results of NMR titration it suggests intercalation
of K* cations between crown-ligands with the formation of the complex 2b.
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SELF-ASSEMBLING OF Zn(11) IMIDAZOPORPHYRIN
BEARING PYRIDINE UNIT
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Molecular tectonics is a modern concept allowing targeted design of molecular
coordination polymers, networks or hybrid metal-organic frameworks.’* It provides
simplified and nevertheless powerful approach for development of self-assembled systems
with various binding motifs. Among them the pyridine-containing zinc porphyrins were found
to be versatile molecular blocks for development of materials for multiple applications.

In present work a new pyridine-containing zinc(ll) porphyrin building block was
synthesized and its self-association under various conditions was investigated (figure). The
concentration and temperature dependence of monomer-associate equilibrium as well as
ligand exchange of the molecule worth particular interest in this case. *H-NMR and UV-Vis
allowed precise analysis of this processes.
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Itwas foundthatstudied moleculesintoluene solution (ca. 10*M) atambient temperature
exist predominantly in the associated state. The complete monomerization in toluene did
not occur even at 107M indicating high stability of assemblies. The monomerization can
be induced by increase of temperature up to 95°C or by interaction with donor molecules.
Indeed, the presence of excess of N- or O-ligand leads to displacement of the axial ligand at

metal center and thus decomposes the associate. Structural determination of the associated
species in solid state is the task of our ongoing research.
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PHENANTHROLINE-APPENDED PHTHALOCYANINE RECEPTOR: COMPLEX
FORMATION WITH Co(ll) AND Ni(ll) PERCHLORATES
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Functionalization of tetrapyrrole macrocycles with peripheral chelating groups is a
prominent pathway to elaboration of novel receptors and molecular building blocks which
can be used for cation-promoted formation of supramolecular assemblies mimicking bio-
chemical systems.

With this aim we have synthesized novel phthalocyanine L conjugated with a
phenanthroline unit (Fig. 1) and studied its interaction with Co(ll) and Ni(ll) perchlorates
in CH,CN media by means of spectrophotometric titration. Stepwise formation of [CoL,]**
(IgB=14.3) and [ColL]** (IgB=6.6) as well as [NiL]** (IgB=19.9) and [NiL,]** (IgB=12.7)
complexes was concluded on the basis of titration curves analysis with CHEMEQUI*
software (Fig. 2 on the example of interaction (;Agith Co(ll) ions).
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Fig. 1. Fig. 2

High stability of these complexes as well as notable optical response towards complex
formation suggests that investigated cations can be used for obtaining the supramolecular
heteronuclear assemblies based on the ligand L and its analogues.
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DESIGN OF NEW MOLECULAR TECTONS BASED ON CARBOXYL [1111]
METACYCLOPHANE DERIVATIVES FOR POROUS MOLECULAR
NETWORKS FORMATION
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Inthe last decades design of solid state molecular networks formed upon interconnection
between molecular tectons - organic molecules and metal centers attracted a growing
interest because of the physical properties that they can exhibit (porosity, luminescence etc.)
[1]. The [1111]metacyclophane derivatives are of a considerable interest due to its of cyclic
platform type with a high rigidity of the skeleton by virtue of the most stable 1,3-alternate
conformation (fig. 1) [2]. Here we report the synthesis of new molecular tectons based on
[1111]-metacyclophane backbone bearing four divergently disposed carboxyl groups and
different by the nature of spacers (alkyl or phenyl) (fig. 2), together with their propensity to
form molecular networks.
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(2-(METHACRYLOYLOXY)ETHYL)TRIMETHYLAMMONIUM METHYL SULFATE
INFLUENCE ON FORMATION AND PROPERTIES OF SODIUM OCTYL-
AND DODECYL SULFATE MICELLES
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Radical template polymerization is a promising method of polyelectrolyte (PE) producing.
It’s of particular interest to use surfactant micelles as template, since it allows to obtain PE-
surfactant complexes directly in a polymerization. Such complexes have a number of unusual
properties and a wide range of applications. At the same time it is important to determine
the optimal synthesis conditions to make the polymerization proceeds by mechanism of
template polymerization.

The aim of this work is to study the processes of self-organization of sodium octyl (OS)
and dodecyl sulfate (SDS) in the presence of trimethyl[methacryloxyethyllammonium
methyl sulfate by EPR spectroscopy.

Monomer introduction into the aqueous surfactant solutions cause a redaction in
CMC of SDS and OS. Increase in monomer concentration in micellar solutions of fixed
concentration of SDS results in significant changes in the parameters of used probes due
to electrostatic interaction between monomer and surfactant micelles. It was found that
monomer is not incorporated into the surfactant micelles, and localized on the surface of
the micelles in the layer of counterions. The most promising relations for the realization of
template mechanism of polymerization are 0.5<[M]/[SDS]<2. Changes in the parameters
of used probes are significantly less pronounced in solutions, containing OS as surfactant.
Apparently, instability of OS micelles due to the short alkyl group, makes it impossible to use
this surfactant micelles as templates.
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SYNTHESIS AND STRUCTURE OF AMPHIPHILIC THIACALIX[4]ARENES
CONTAINING PHARMACOPHORE TRIAZOLE AND ERPYRIDINE GROUPS
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The derivatives of triazole and terpyridyl heterocycles are promising antimicrobial,
antifungal, and antitumor preparations. A convenient scaffold for their introduction and
transport through the cell membrane is calixarene due to the presence of several reaction
centers; in addition, films may be formed on the basis of amphiphilic thiacalixarenes for
their study as biosensors. Therefore, the aim of this study is to combine both triazole and
terpyridine units in a calixarene platform for their further investigation as biologically active
substrates.

In work, the synthesis of triazole-terpyridine derivatives of thiacalixarene in cone 1 and
1,3-alternate 2, 3 configurations under copper-catalyzed azide-alkynyl cycloaddition is given.

n=2-4

The compounds were characterized by MALDI mass-spectrometry, XPA, IR, and 1D/2D
NMR spectroscopy.
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MAGNESIUM OCTA[(4'-BENZO-15-CROWN-5)-OXY]
PHTHALOCYANINATE IN LOW MOLECULAR HYDROGELS: SPECTRAL
PROPERTIES AND STIMULI RELEASE
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Supramolecular gels attract much attention due to possibility of various applications
including drug delivery. This study is devoted to low-molecular hydrogels based on
biodegradable sodium deoxycholate (SDC) and lysine hydrochloride (lysx HCI) with mag-
nesium octa[(4'-benzo-15-crown-5)-oxy]phthalocyaninate (Mgcr,Pc ) as active component.
Their formation, spectral properties of gelled Mgcr,Pc, and the Pc release have been ana-
lyzed. The inclusion of Mgcr Pc is realized by both direct mixing of the components and the
diffusion of Pc from its aqueous solution into the SDC/lysx HCI/NaCl gel was studied at room
and higher temperatures by spectroscopic and small-angle X-ray scattering methods. The
release of Pc as monomer occurred after melting the Mgcr Pc/SDC/lysx HCI/NaCl hydrogel.
Mgcr,Pc in the monomeric form is responsible for fluorescent activity of the Pc-bearing su-

pramolecular hydrogel.
A B

Ahe

Figure A.Viscous SDC/lysx HCl aqueous solution (a) and the Mgcr Pc/SDC/lysx HCI hydrogel (b), B.
Changes in the absorption spectra of the ‘direct’ Mgcr Pc/SDC/lysx HCl/NaCl hydrogel. (a) Gel formation
during slow cooling from 55°C to 18°C. (b) The absorption spectra of the melted and strong hydrogel
(spectra 3 and 10, respectively).
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SOLUBILIZATION AND PHOTOCHEMICAL STABILITY
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IN AQUEOUS MICELLAR SOLUTIONS
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Solubilization of Mcr8Pc (M = 2H+, Mg2+) in aqueous solutions of polyelectrolytes
as well as their mixtures with anionic surfactants such as sodium dodecyl sulfate (SDS)
and biocompatible sodium deoxycholate (SDC) has been studied. Results obtained are
consistent with the suggestion of the synergistic effect of sodium polystyrene sulfonate (PSS)
and SDC. It follows from both the Mgcr8Pc monomerization conditions and comparison
of fluorescence intensity of the Mgcr8Pc/PSS/SDC/NaCl and Mgcr8Pc/PSS/NaCl micro-
heterogeneous systems. The values of the gyration radius grow from 1.3 to 1.5 nm in the
following sequence: PSS< PSS/NaCl < Mgcr8Pc/PSS/NaCl. In the PSS presence, absorption
spectroscopy and steady-state fluorescence indicate the appearance of the Mgcr8Pc
monomeric state and subsequent growth in its concentration with increasing ionic strength
and the addition of anionic SDC. Mgcr8Pc photobleaching proceeds in micellar solutions
of SDS or sodium dodecylbenzensulfonate (SDBS) in which Pc was solubilized as monomer
(Fig.). Evaluation of the quantum yield of the Mgcr8Pc photodestruction gives the value of
the order of 4x 10*. Thus, Mgcr,Pc can be considered as moderately stable phthalocyanine.

Figure 1. Mgcr8Pc photobleaching in the
SDBS micellar solution by irradiation in air
100\ (mercury lamp, A = 578 nm,).
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CROWN-SUBSTITUTED p-CARBIDO-DIRUTHENIUM(IV)
BISPHTHALOCYANINATE RECEPTORS: SYNTHESIS AND INTERACTION WITH
ALKALI METAL SALTS

Kroitor A.P.,> Martynov A.G.,’ Gorbunova Y.G.,"* Tsivadze A.Yu.>*

“Moscow State Lomonosov University, Leninskie Gory, 1-3, Moscow,
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Leninsky prospekt, 31, Moscow, 119071, Russia
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Leninskiy prospekt, 31, Moscow, 119991, Russia

In this work we have firstly shown that interaction of mono- and tetra-15-crown-5-
phthalocyanines 1a,b with Ru_(CO) , in refluxing o-dichlorobenzene (b.p. 180°C) yields the
mixture of monomeric Ru(ll) complexes 2a,b together with Ru(IV) p—carbido-dimers 3a,b. The
later complexes are structural analogues of p—nitrido-dimeric diiron bisphthalocyaninate,

which reveals strikingly high catalytic activity in oxidation of organic substrates by H,0,.*
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The interaction of the synthesized receptors 3a,b with alkali metal salts KBPh,, KOAc,
CsBPh, and CsOAc was studied by spectrophotometric titration in CHCI, and CH,CN. The
influence of the nature of receptors, substrates and media on the efficiency of cation
binding was analyzed. The stability constants of the obtained supramolecular complexes
and coefficients of cooperativity were estimated quantitively using Hill’s equation.?
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The found features can be used to control the catalytic properties of new receptors.
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COMPOUNDS BASED ON [Re,Q,(CN), ]*(Q =S, Se, Te) CLUSTER ANIONS
AND CATIONIC COMPLEXES OF RARE-EARTH METALS

Litvinova Y.M.,? Gayfulin Y.M.,? Mironov Y.V.>®

9A.V. Nikolaev Institute of Inorganic Chemistry SB RAS, prospekt ac. Lavrentieva, 3,
Novosibirsk, 630090, Russia, e-mail: litvim@gmail.com
bNovosibirsk State University, Pirogova, 2, Novosibirsk, 630090, Russia

Design of self-assembled coordination polymers from pre-made building blocks is a
facile route for rational generation of technological materials. It was shown that rhenium
cluster anions [Re,Q,(CN),,]*(Q = S, Se, Te)** may be used as a building block due to large
number of multidirectional accessible CN-groups. In combination with d- or f- metal cations,
these cluster anions can serve as rigid voluminous fragments for design of cyano-bridged
coordination polymers with different architectures. Our work is focused on construction
of coordination polymers containing rare-earth cations in the structure. 4f metal ions
have large radii, high coordination numbers, and a wide variability of coordination
environment. The trivalent lanthanide ions also have useful physical properties as color-
pure luminescence and large paramagnetism. Therefore, presence of rare-earth cations in
the structure of coordination polymers may cause magnetic and luminescence properties
for resulting materials. Structures and physical properties of coordination polymers can also
be modified by appropriate organic ligand that can bind metal ions in different mode or
block the coordination sites around the cation by using a polydentate chelating mode. We
have demonstrated that the presence of organic ligands in the system Ln*/[Re,Q,(CN) ,]*
can influence on the structure and dimensionality of the resultant coordination polymer.
Reactions between cluster anions [Re,Q,(CN),,]* (Q =S, Se or Te) and Ln** complex cations
in an aqueous or aqueous ethanol solutions led to formation of crystalline compounds with
ionic, oligomeric, chain-like or layered structures 3*. The majority of obtained polymeric
compounds is presented by the chains with linear, spiral, ribbon and ladder-type structures.
Investigation of magnetic properties of obtaining polymeric compounds is underway
currently.
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PHOTODYNAMIC ACTIVITY OF AICI-, Mg- AND Zn-PHTHALOCYANINE/
SILICA NANOPARTICLES
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Originally developed as a tumor therapy, now photodynamic treatment (PDT) may
become a useful tool for treatment of different diseases like cardiovascular or infectious
diseases. In present time phthalocyanines (Pc) are proposed to be the most promising dyes
(photosensitizers) owing to their strong phototoxicity effect, easy availability, and low cost.
The present study compares PDT efficacy using AICI-, Mg-, Zn-phthalocyanine-loaded nano-
particles on lymphocytes, macrophages, endothelial and stromal cells®2.

Human macrophages (Mph), human endothelial (HUVEC) and mesenchymal stromal
cells (MSC) were obtained and cultured as described elsewhere. Lymphocytes (Lymph)
were isolated from whole peripheral blood by Ficoll-Hystopaque gradient centrifugation.
Pc-loaded nanoparticles were obtained from metal phthalocyanine complexes using silica
particle solution (60 nm) in 70% ethanol. Fabricated nanoparticles were characterized
and used in 0.1-3 ug/ml concentrations. To provide PDT Pc-nanoparticles were added to
culture medium 24 h before irradiation. Then cells were washed carefully and illuminated
with 675 nm light. Dark toxity and PDT efficacy were evaluated by MTT-test. AlCIPc-, MgPc-
silica nanoparticles in 0.3-3 ug/ml concentrations didn’t affect cell viability while essential
dark phototoxity of ZnPc-silica nanoparticles (in 100 ng/ml concentration and over) were
demonstrated for HUVEC and MSC. Cell susceptibility to PDT with different Pc-nanoparticles
varied. However, PDT with MgPc-silica was non-effective for all examined cell types while
irradiation of AICIPc-loaded cells with 675 nm light significantly decreased cell viability.

Thus MgPc-silica nano-particles may become a useful tool for diagnostics while AICIPc-
silica nano-particles may significantly increase PDT efficacy.

References

1. Udartseva 0.0., Lobanov A.V., Andreeva E.R., Dmitrieva G.S., Melnikov M.Ya., Buravkova L.B. Bio-
physics 2014, 59, 856.

2. Udartseva 0.0., Lobanov A.V., Andreeva E.R., Buravkova L.B., Melnikov M.Ya. Russ. Chem. Bull. 2016,
1, 277.

This work was supported by RFBR, project 15-03-03591.



202 Self-assembly and supramolecular organization

Zn(1l) DIPHOSPHORYLPORPHYRINATES: SYNTHESIS AND SELF-ASSEMBLY
IN SOLUTIONS
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Phosphorylated porphyrins are promising models for elaboration of highly ordered
supramolecular systems of various architectures. Previously*™® we have developed an
efficient pathway towards metal(ll) polyphosphorylporphyrinates. The optimal conditions
of crystal growth for these compounds were found, and their structures were studied by
X-ray diffraction analysis. It was shown that the self-assembly of these complexes has led to
the formation of dimers, tetramers, 1D and 2D coordination polymers and so on.

X e () Herein, the synthesis and features

‘ co,H (2) of the self-organization of zinc(ll) meso-
di(diethoxyphosphoryl)porphyrinates 1 and 2 in

solutions are presented. The application of various

1D and 2D NMR techniques (*H,*H-COSY, H,*H-

(EtO),0P PO(OE), NOESY, *H,3C-HSQC, *H,*C-HMBC) allowed to find
the features of self-assembly of compounds 1 and

2 in solutions in dependence with different factors

O — solvent nature, concentration, temperature and
the presence of coordinating molecules.
X It was shown that the association of compound

1 in toluene at low temperatures has led to the formation of aggregates similar to
supramolecular assemblies identified in the crystalline state.
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A STUDY OF DYNAMICAL STRUCTURE OF A NEW TYPE OF CHEMOSENSOR
MATRICES ON BASIS OF THE IMMOBILIZED LIPID MEMBRANES

Meshkov B.B., Koshkin A.V., Alfimov M.V., Livshits V.A.

Photochemistry Center of the RAS, Novatorov, 7a, Moscow,
119421, Russia, e-mail: vlivshi@mail.ru

New types of chemosensor structures are proposed based on the lipid bilayers stabilized
on the micro/nano silica particles (SLB). A complex of techniques was developed and
applied to the preparation, and characterization of SLB bound to the macroporous silica
monolithes (MSM): (i) the preparation of the bilayer liposomes (BL) from natural or synthetic
phospholipids (PL) (ii) determination of the PL concentration in BL dispersions and in SLB (iii)
determination of the BL dimensions (iv) determination of the extent of the BL in liposome
preparations (v) preparation of MSM (vi) BL adsorption on MSM resulting in SLB formation
(vii) incorporation of spin- and fluorescent indicators into SLB.

The molecular dynamics (MD) in SLB was studied using phospholipid spin labels, n-PC,
whose reporter NO groups are attached to the carbon atoms at different positions (n) on the
acyl chain, i.e. at different distances from the PL polar group. The MD parameters, namely,
the rotational diffusion coefficients around the short molecular axes (R | ) and orientational
order values (D, ) at the different depth in membrane were determined from ESR spectral
simulations. The rotational mobilities for all n-PC in SLB were somewhat slower and D,
values were somewhat greater than in BL. The gel-liquid crystal phase transition for the
synthetic dimiristoyl phosphocholine, observed in BL, is preserved in SLB although its
temperature (T _)is about 2° higher than in BL. The differences in R | and D, between BL and
SLB are insignificant at temperatures far from T_but they increase for T values close to T .

The ESR spectra of a lipid spin probe which has a hexadecyl and piperidine-N- oxyl
substituents at the positively charged quaternary N atom were also studied in BL and SLB
membranes. One expects that when this probe is in the outer lipid monolayer of SLB its
reporter NO group is in the outer water volume while in the monolayer proximal to silica
substrate the NO group of the probe is proximate to the thin aqueous layer between
this monolayer and the substrate. Using selective reduction of the NO group of the
probe by sodium ascorbate in the outer monolayer of SLB we showed that the rotational
(conformational) mobility of the spin probe in the proximal monolayer is considerably
smaller than in the outer monolayer of SLB.

This work was supported by the Russian Science Foundation, grant 15-13-00163.
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MOLECULAR TECTONICS: MANGANESE (II) AND ZINC (II) COORDINATION
POLYMERS BASED ON TETRAMERCAPTOTHIACALIX[4]ARENE
WITH APPENDED METHYLENECARBOXYL GROUPS
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Molecular tectonics is an approach in supramolecular chemistry based on the self-as-
sembly of molecular tectons, leading to the formation of molecular networks in the solid
state [1]. When the recognition events between interacting tectons occurs under coordina-
tion bonding with metals, the formation of different coordination polymers is observed. The
interest on this class of solid state molecular materials is related to their physical properties
that they may exhibit, such as catalysis, separation, storage, optic, magnetism, conduction
etc [2]. In this report we focus on the formation of coordination polymers prepared by com-
bining tetrahedral shaped organic tecton based on tetracarboxyl derivative of tetramercap-
tothiacalix[4]arene (fig. 1a) in 1,3-alternate conformation with manganese (IlI) and zinc (l1)
cations. The details of formation of obtained 2D and 3D molecular networks are discussed
(fig. 1b).
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Figure 1.
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P-TERT-BUTYL-THIACALIX[4]ARENE LIGANDS WITH CHELATING GROUPS
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Thiacalixarenes are well-known class of spatially preorganized macrocycles and have
been regarded as the third generation of host molecules in supramolecular chemistry after
crown ethers and cyclodextrins. The nice possibility of their upper or lower rims decoration
by various donating groups and the presence of hydrophobic cavity as a center of binding,
are the factors, which mainly affect on receptor properties of calixarenes. Introducing
carbonyl-containing chelating functional groups with ability to bind metal ions strengthen
coordination ability of ligands on thiacalix[4]arene platform.

In this contribution the synthesis and structure of new p-tert-butyl-thiacalix[4]arene
derivatives of malonic acid in 1,3-alternate conformations on the basis of thiacalix[4]arene
bromides with different length of methylene spacers will be discussed. The structure of
obtained macrocyclic compounds were established by 1D and 2D NMR spectroscopy, MALDI-
TOF mass-spectrometry. These compounds with chelating groups as substituents are of
considerable interest as ligands, tectons for the construction of metal-organic frameworks
and precursors for further chemical modifications.
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Results of investigation synthesized derivatives in their self-assembling, aggregation and
their host-guest complexes with alkali, alkali earth and lanthanide ions by dynamic light
scattering, two-phase extraction, UV and fluorescent spectroscopy will be presented.

This work was supported by the Russian Foundation for Basic Research, grant 14-03-00921.
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SUPRAMOLECULAR LIQUID-PHASE SYSTEMS BASED ON COMPLEXES OF
WATER-SOLUBLE PORPHYRINS AND PHTHALOCYANINES
WITH d- AND f-METALS
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Using of self-construction processes in solutions is interesting for creating the liquid-
phase systems of tetrapyrrolic macroheterocyclyc compounds. The self-association of
metal porphyrins and metal phthalocyanines can occur due to m-stacking and non-covalent
interactions in the periphery of the macromolecule.

Complexes of d- and f-metals with water-soluble phthalocyanines of anionic type and
porphyrins of cationic type are synthesized in current work. Self-organization processes in
water and water-organic mediums are studied.

It was found out that investigated tetrapyrrolic macroheterocycles of anionic type
forms H-associates in solutions in case of d-metal complexes and the mixture of H- and
J-like aggregates in case of f-metal ones. In opposite the cationic complexes are monomeric
in solutions that offers the prospect of creating a liquid-phase systems with push-pull
properties by controlling the self-assembly in solution through specific and anion-cation
interaction processes in the periphery of the macromolecules.

Additional stabilization of supramolecular system may be reached by bonding of central
metal cation of the macrocycles, which are connected in associates through a spacer bridge.

The investigation of polydentate ligands (pyrazine, DABCO, creatinine) coordination
processes showed that the formations of the dimers containing two mactomolecules
bonded through the bidentate ligand are significantly affected by solvating capacity of the
solvent and steric effects of substituents.

There are additional copmetating processes of coordination in case of macrocycles
containing bulky substituents with two and more heteroatoms. It leads to the formation of
stable associates of T- and J-types.

The work is financially supported by Russian President's grant for state support of young Russian sci-
entists - Ph.D., project MK-2776.2015.3.
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SYNTHESIS AND NONLINEAR OPTICAL BEHAVIOUR
OF NANOCONJUGATES OF EUROPIUM(III)
BIS- AND TRIS-PHTHALOCYANINES WITH QUANTUM DOTS
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"0 ~0 We have proposed novel approach to
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Q Q fabrication of optical limiting (OL) mate-
/Q(N N (\(\OH rials, based on quantum dots covalently

: linked with sandwich double- and triple-

Buo% 0 \’LOH decker phthalocyaninates. With this aim,
homoleptic sandwich Eu(lll) complexes

QUANTOM ,/0 were firstly synthesized starting from

pors ",/—03 phthalocyanine (1), bearing two OH-ter-

C«wseTe» )) /N minated diethylene-glycol chains, for their

@ ¢::;::» p ~:9\o grafting onto the surface of ternary quan-
~0 \Ow tum dots (QD) capped with mercaptosuc-

@) 0)\&COOH @) cinic acid. Optical limiting properties of

the obtained nanoconjugates (2) and (3)
were measured by Z-scan technique (532 nm laser and pulse rate of 10 ns). It revealed ex-
cellent OL properties of the conjugate (3) on the basis of triple-decker complex with limiting
threshold at 0.5 J- cm?, which exceed the known analogues, based of carbon nanomateri-
als. This high OL performance is associated both with the low-symmetry of chromophore
system, extended p-conjugation in sandwich complex, as well as heavy-atom effect caused
by the presence of Eu(lll) ions and quantum dots.
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LIGAND-DIRECTED SYNTHESIS OF WATER-SOLUBLE CHIRAL
METALLAMACROCYCLIC Ln-Cu COMPLEXES

Zabrodina G.S.,> Muravyeva M.S.,” Katkova M.A.,? Ketkov S.Yu.?

9G.A. Razuvaev Institute of Organometallic Chemistry RAS, Tropinina, 49,
Nizhny Novgorod, 603950, Russia, e-mail: kudgs@mail.ru
blobachevsky State University of Nizhny Novgorod, Gagarin prospect, 23-5,
Nizhny Novgorod, 603950, Russia

With an idea to explore the unique structure of polynuclear metallamacrocyclic 15-MC-5
complexes, the water-soluble tetraaqua Ln(lll) - Cu(ll) complexes were prepared to provide
MRI contrast agents suitable for higher magnetic fields.>? In addition, the development of
chiral compounds specifically designed for high field applications is a difficult task.> Using
the design concept of chirality of 15-MC-5 complexes,* we have prepared and characterized
the water-soluble tetraaqua Ln(lll) - Cu(ll) complexes based on glycinehydroxamic (with
clockwise and anticlockwise rotational sense) and S-alaninehydroxamic acid (only
anticlockwise rotational sense).

Me

It has been shown that the proton longitudinal relaxivity r, of the Gd(l11)-Cu(ll) complex
with alanine hydroximate ligands is 30% higher than that of the Gd(III)-Cu(ll) complex with
glycine hydroximate ligands at 9.4 T.
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SYNTHESIS OF ISONONYLCALIX[8]JARENE FROM COMMERCIALLY
AVAILABLE ISONONYLPHENOL
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One of the main problems with using of tert-butylcalix[n]arene in the extraction pro-
cesses is their relatively low solubility in organic solvents used in solvent extraction. In this
regard, the urgent task to enhance the solubility of this class of macrocyclic compounds. The
most obvious way to achieve this goal is to increase the lipophilicity of the molecule through
the introduction of large alkyl substituents in the structure of calixarene.

In the report will be discussed: synthesis of isononylcalix[8]arene (IN8) on the basis of
commercially available isononylphenol, as well as its properties, such as solubility, extrac-
tion and aggregation ability in comparison with the properties of the well-known tert-butyl-
calix[8]arene (TBS).

TB8
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COLLOID-INDUCED SELF-ASSEMBLY OF CROWN-SUBSTITUTED
LUTETIUM PHTHALOCYANINATE
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We report the new method of self-organization of supramolecular assembles at the
interface between two immiscible phases: a solvent containing double-decker tetra-15-
crown-5-substituted lutetium phthalocyanine (LuL,) and potassium salt and a citrate-
stabilized cerium oxide hydrosol (CeO,NPs). The growth of supramolecular structure is due
to the complex formation between crown-ethers of Lul, and potassium ions. The interface
acts as a labile scaffold for supramolecular synthesis and it determines the spatial geometry
of self-assembled structure.

Figure 1. SEM images of self-assembled crystals synthesized at the interface betweenCeO,NPs hydrosol
and LuL, solution.

The SEM investigation of the structure of the as-formed hybrid assemblies revealed
the formation of the monocrystals which evolved into more splitting structure during the
concentrating of the solution. The X-ray data suggest that crowns of the top deck of Lul,
are coordinated by the potassium ions to crown groups from bottom decks of four Lul,
molecules in next layer. The as-formed structures can potentially be used for storage and
transport of various gases and liquids.

This work was financially supported by Russian Foundation for Basic Research, Grant 16-03-00499a.
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SYNTHESIS, STRUCTURE, AND PROPERTIES OF STYRYL DYES BASED
ON N-METHYLBENZOAZACROWN ETHERS

Dmitrieva S.N.,? Ushakov E.N.,** Vedernikov A.l.,* Kurchavov N.A.,? Kuz’mina L.G.,¢
Alfimov M.V.,? Gromov S.P.?

aPhotochemistry Center of the RAS, Novatorov, 7a, Moscow,
119421, Russia, e-mail: dmitrieva@photonics.ru
bInstitute of Problems of Chemical Physics RAS, prospekt Semenova, 1,
Chernogolovka, 142432, Russia
°N.S. Kurnakov Institute of General and Inorganic Chemistry RAS,
Leninskiy prospekt, 31, Moscow, 119991, Russia

New 2-benzothiazole-, 2- and 4-quinoline-, and 4-pyridine-based styryl dyes containing

an N-methylbenzoaza-15(18)-crown-5(6)-ether moiety were synthesized.*?
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A detailed electronic spectroscopy study revealed high performance of the dyes having
an alkyl N-substituent in the heterocyclic moiety as optical molecular sensors for alkali
and alkaline-earth metal cations.’ They demonstrate strong cation-induced hypsochromic
shifts in the absorption spectra (up to 136 nm) and cation-triggered emission with the
enhancement factor reaching 61.

Spontaneous “head-to-tail” dimerization of the dyes having ammoniopropyl
N-substituent in the heterocyclic moiety via the formation of numerous hydrogen bonds
between the terminal NH,* groups and crown-ether fragments was detected in solutions
using *H NMR and electronic spectroscopy methods.*?
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SYNTHESIS OF CYANINE DYES WITH TERMINAL NITROGEN-CONTAINING
GROUPS AND THEIR SELF-ASSEMBLED SUPRAMOLECULAR
COMPLEXES WITH CAVITANDS

Fomina M.V., Nikiforov A.S., Vedernikov A.l., Gromov S.P.

Photochemistry Center of the RAS, Novatorov, 7a, Moscow, 119421, Russia,
e-mail: fomina@photonics.ru

Cyanine dyes containing terminal ammonium groups in N-substituents cannot be
prepared by direct condensation of quaternary heterocyclic salts containing ammonioalkyl
groups due to side reactions. The use of phthalimide protection group makes it possible to
avoid undesirable processes. Cyanine dyes containing phthalimide groups were obtained by
reacting a quaternary salt of a derivatives of a heterocyclic base with an electrophilic agent
which is a donor in central fragments of a polymethine chain of high purity with yield up to
93%.
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The phthalimide groups were removed by treatment with hydrazine monohydrate or
a solution of methylamine in ethanol. Cyanine dyes with ammonioalkyl substituents at
the heterocyclic nitrogen atoms were prepared with yield up to 51%. Structure obtained
dyes was determined by NMR-, IR-, UV spectroscopy, X-ray diffraction data, and elemental
analysis. The synthesized dyes and macroheterocyclic compounds (cavitands) form various
inclusion complexes in solutions. Complexation was studied using absorbtion, luminescence
and 1H NMR spectroscopy. The obtained cyanine dyes can be employed as components for
the design of photo-sensitive supramolecular systems.

This study was financially supported by the Russian Science Foundation, Project 14-13-00076, RFBR,
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ANIONIC SURFACTANT-ASSISTED SELF-ASSEMBLY OF PORPHYRIN-BASED
SUPRAMOLECULAR STRUCTURES

Gradova ML.A., Lobanov A.V.

N.N. Semenov Institute of Chemical Physics RAS, Kosygina, 4, Moscow,
119991, Russia, e-mail: m.a.gradova@gmail.com

The intrinsic tendency of tetrapyrrole compounds to self-assemble into the highly-ordered
supramolecular structures with useful photophysical properties provides their application in
design and fabrication of smart nanomaterials for nonlinear optics, photonics and molecular
sensing. Wherein, either small ions or molecules from the reaction medium readily participate
in the ionic self-assembly of the charged chromophores as the linkers, and hence determine
the structural and photophysical properties of the resulting supramolecular assemblies.

The mechanism of the surfactant-assisted self-assembly for a number of diprotonated
meso-aryl-substituted porphyrins into J-type ionic associates in acidic premicellar anionic
surfactant solutions is briefly reported below.

A strong fluorescence quenching of the porphyrin monomeric species in a narrow con-
centration range corresponding to the premicellar region observed only for the anionic
surfactants clearly indicates the chromophore aggregation. Significant bathochromic shifts
of the absorption maxima suggest the J-type aggregate formation with the edge-to-edge
monomer assembly. The above conclusion is confirmed by the intense resonance light scat-
tering observed in all the absorption bands of the aggregated chromophore species. The
J-type ionic assemblies can be formed between the neighboring porphyrin monomers linked
by either dimers or some kind of small surfactant aggregates known to be abundant only in
the narrow premicellar concentration range.

Figure 1. J-dimer of tetracarboxyphenylporphyrin linked by a dodecylsulfate-anion dimer.
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GEOMETRICAL STRUCTURE-BUILDING OF ASSYMETRICAL CYCLIC
PHOSPHITES FROM PIROCATEHOL

Kornilov K.N., Blokhin Yu.l., Abramov I.A., Bagautnov A.M., Lubimov |.A.

K.G. Razumovsky Moscow State University of Technology and Management,
Zemlyanoy val, 73, Moscow, 109004, Russia, e-mail: orgchem@mgutm.ru

Earlier we firstly have synthesized asymmetrical phosphorus-arene crown ethers
- cyclic phosphites, based on catechol and other simple bisphenols - rezortsinol* and

hydroquinone?3. The synthesis was carried out by this schema:
Al
. o— "o
EtzN—P F’—NEt2
OH

HO
HO-Ar-OH + 2P(NEty), — —» (EN),P-O-Ar-O-P(NEty), ———> : ;

Macrocycles 1 and 2 have an internal cavity, and they may be interesting as ligands for
the creation of complex supramolecular systems with transition metals®. However, these
substances under normal conditions are unstable because of the tendency to oxidation in
air, and they oily products that can not be purified by distillation, even in deep vacuum?®.
Thus, for macrocycles 1 and 2 there is no opportunity to investigate their structure by X-ray
diffraction (XRD). With this regard, the only way to describe their geometric structure is
a computer simulation of the structure using program Chem3D Version 12.0.2, which has
already demonstrated its suitability in solution of such gestions®’. Through this program,
we learned of the intended geometrical structure of studied macrocycles. We have shown
that the benzene ring of the macrocycle 1 arranged at an angle to each other, and in the
macrocycle 2 - in parallel with it amide substituents in both cases located symmetrically to
a median plane of the molecule.
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CROWN-CONTAINING STYRYL DYES WITH AMMONIOALKYL
SUBSTITUENTS: DIMERIZATION AND STEREOSPECIFIC
[2+2] PHOTOCYCLOADDITION

Lobova N.A.,® Vedernikov A.l.,2 Ushakov E.N.,* Kuz’mina L.G.,¢
Alfimov M.V.,? Gromov S.P.?
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Moscow, 119991, Russia

Synthesis of the new styryl dyes 1 containing a crown-ether fragment and a terminal NH_*
group in the N-substituent of heterocyclic residue was elaborated. It was found that dyes 1
can spontaneously form dimers 2 in both the solid state and in solution (MeCN, CH,Cl,) due
to the intermolecular binding of NH.* group with crown-ether moiety. The dimers have a
head-to-tail pseudocyclic structure. The dimerization equilibrium constants for dyes 1 were
estimated by "H NMR titration in MeCN-d, (logK, up to 8.0).

Ky /) hv
2 / e
MeCN /
1 2 3

Visible light irradiation of dimers 2 in solution, thin polycrystalline films and monocrystals
induced stereospecific [2+2] photocycloaddition reaction generating cyclobutane derivatives
3 as the single rctt isomer. The photocycloaddition quantum yield was varied between 0
and 0.38, depending on the nature of heterocyclic residue, the length of ammonioalkyl
substituent and the type and size of crown-ether fragment in dyes 1. The structures of 1-3
were studied by X-ray diffraction and NMR spectroscopy.*? Dyes 1 can be utilized in systems
of optical registration and storage of information.
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THIACALIX[4]MONOCROWNS MODIFIED WITH TERPYRIDINE GROUPS
AS NEW LIGANDS FOR LUMINESCENT POLYNUCLEAR
LANTHANIDE COMPLEXES

Muravev A.A.,? Galieva F.B.,* Solovieva S.E.,* Antipin I.S.,>® Konovalov A.l.?

9A.E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center, RAS,
ac. Arbuzova, 8, Kazan, 420088, Russia, e-mail: antonm@iopc.ru
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Thiacalix[4]monocrowns in 1,3-alternate configuration may serve a facile scaffold
for the introduction of functional structural units and are known to bind strongly alkali
and alkaline-earth metals. The presence of the functional groups in thiacalixcrown,
which are able for ionic recognition and give fluorescent response upon binding, leads
to the competition of crown ether and functional group binding strength and, under
certain circumstances, there appears a possibility for the fluorescence switching to give
ratiometric sensors®.
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The synthesis and structure of thiacalix[4]monocrowns in 1,3-alternate configuration
substituted by terpyridyl fragments on the lower rim are discussed in this work and their
complexation ability towards lanthanide ions is studied using liquid extraction. The NMR
titration data discovered the participation of both crown ether and terpyridyl fragment in
the coordination of lanthanide cations. The fluorescent titration of lanthanide complexes
showed the nonlinear emission response to the concentration of lanthanide ions, as well as
the switching behavior upon the addition of cesium ions.
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DESIGN OF NANOORGANIZED MEDIA VIA LYOTROPIC LIQUID CRYSTAL
BASED ON OLIGO(ETHYLENE OXIDE) DERIVATIVES

Selivanova N.M., Galaymetdinov Y.G.

Kazan National Research Technological University, Karla Marxa, 68, Kazan,
420015, Russia, e-mail: natsel@mail.ru

Increased interest to lyotropic liquid crystal systems (LLC) is caused by that processes of
self-organizing, their underlying formations, are used in nanotechnology and bioengineer-
ing. Supramolecular assemblies of metal complexes in anisotropic LLC phases are of great
interest and provide new promises in today’s materials science.

In this work we present data of structure organization, liquid crystal and optical prop-
erties lyotropic lanthanide containing (La3*,Eu®",Tb®,Dy*) systems based on oligo(ethylene
oxide) derivatives several types of compounds: nonionic surfactants with various EO chain
lengths C_EO,, C,EO, and cholesteryl oligo(ethylene oxide) amphiphile CholEO, , CholEO,..
Liquid crystal and thermal properties, structure parameters of lanthanide containing LLC
were established by methods of POM, DSC and SAXS. It is shown, that is not dependent
on type of Ln ions, systems on the basis of C ,EO,  form hexagonal mesophase, while sys-
tems based on C,EO, exhibits lamellar molecular order. Phase diagrams for ternary systems
C,EO,, or C_EO,/Ln(lll)/H,O were drawn. The effect of the type of the supramolecular orga-
nization on the luminescence efficacy due to the structure of the C _EO, and C_EO, ligands,
forming different types of lyotropic mesophases, hexagonal and lamellar, were studied. To
study the effect of the liquid crystal state on the luminescence efficiency, time-resolved
spectra were obtained at different temperatures. NMR *H with a pulsed magnetic field gra-
dient has been used to characterize molecular motions in the C12E04/La3+/HZO systems with
different water contents [1].

Lyotropic liquid crystals based on cholesteryl oligo(ethylene oxide) amphiphiles and
Ln(lll) — La, Dy, Th, Eu ions were synthesized. For binary systems CholEO, /Ln, CholEO,_/Ln
the smectic phases were obtained In ternary systems in the present of water (5-30% wt) the
lyotropic mesomorphism were observed.
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QUANTUM CHEMICAL MODELING OF A PSEUDODIMERIC COMPLEX
OF STYRYLPYRIDINE DERIVATIVES
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aInstitute of Problems of Chemical Physics RAS, prospekt Semenova, 1, Chernogolovka,
142432, Russia, e-mail: en-ushakov@mail.ru
bPhotochemistry Center of the RAS, Novatorov, 7a, Moscow, 119421, Russia

It is known that ammonium derivatives of styrylpyridine, such as 1, in MeCN form
pseudodimeric complexes with the crown-containing derivative 2, which makes it possible
to carry out stereospecific [2+2]-photocycloaddition of 1 to 2.1

cl d o
+ + /= / —
H;N-(CHy;~N,  p— g B-No 4 _(}

2C10; 1 Cloy 2 Q—o o—)
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The quantum chemical modeling of complex 1:2 by density functional theory revealed
that the A- and B-type conformers (Fig. 1), in which the styrylpyridinium cations are arranged
one above the other, are most stable in a polar solvent. In the gas phase, the chromophoric
moieties of complex 1-2 are remote from each other due to stronger Coulomb repulsion
(conformer C).

Relative energies of conformers (kcal - mol"l)

; conf. MeCN gas phase
A 0 +4.7
1 B +0.3 +4.8
B C +8.9 0

Figure 1. Principal conformations of complex 1-2 in MeCN, as calculated by the M062X/631G(d)/SMD
method (the hydrogen atoms, except for those of the ammonium group, are omitted).
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PHOTOCHEMICAL PROPERTIES OF STYRYL DYES WITHIN INCLUSION
COMPLEXES WITH CUCURBITURILS
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Moscow, 119991, Russia

Interaction of styryl dyes 1-3 with cucurbit[n]urils (CB[n], n = 7, 8) was studied using
electronic and *H NMR spectroscopy and X-ray diffraction.' In water solutions, the dyes and
CB[7] form stable inclusion complexes of the 1 : 1 composition. Fluorescence enhancement
was detected for complexes dye @CB[7].
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Dyes 2 and CB[8] form stable complexes of both 1:1and 2 : 1 compositions. In the (2),@
CB[8] dye dimers, [2+2] photocycloaddition reaction fulfils to give the only rctt isomer of
cyclobutane derivatives 4. Thus, CB[8] can serve as a molecular assembler for cyclobutanes.
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PSEUDODIMERIC COMPLEXES OF AMMMONIOALKYL STYRYL DYES
AND THEIR CROSS-[2+2]-PHOTOCYCLOADDITION
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Styryl dyes 1 containinig an N-ammonioalkyl substituent were synthesized*2. In MeCN,
dyes 1 and 18-crown-6-containing dye 2 form pseudodimeric complexes 1:2 in which the
chromophores are arranged one above another. Constant stabilities of the complexes 1:2
were measured using spectrophotometric and *H NMR titrations (logK up to 4.1).
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Irradiation of solutions of the dyes 1 and 2 mixtures enables cross-[2+2]-cycloaddition
to perform with formation of the only rctt isomer of cyclobutane derivatives 3. The
photocycloaddition quantum yields reach to 0.016. Structures of dyes 1, complexes 1-2, and
cyclobutanes rctt-3 were studied by X-ray diffraction.
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(THIA)CALIXARENE’S BASED SUPRAMOLECULAR SYSTEMS:
RECOGNITION AND SELF-ASSEMBLY

Antipin 1.S.,*" Solovieva S.E.,** Konovalov A.l.**

“Kazan (Volga region) Federal University, Kremlyovskaya, 18, Kazan, 420111, Russia
bA.E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center, RAS, ac.
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Now one of the most perspective ways of the materials design is the "bottom-up"
technology in which the higher organized systems are spontaneously formed due to
supramolecular self-organization and self-assembly from individual atoms and molecules.
From this point of view, a key element of supramolecular chemistry is the molecular design
and synthesis of preorganized receptor and amphiphilic molecules which are capable on
the principles of molecular recognition and multipoint interactions to form host-guest
complexes as well as self-organized supramolecular essembles and devices.

Thiacalixarenes derivatives have many advantages in the construction of molecular
recognition systems due to the possibility of extensive modifications which allows to create
a wide range of precursors for the design of very sophisticated supramolecular structures.
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The regularities of aggregation and complexation of calixarenes with substrates of
different nature will be discussed in the report. Particular attention will be paid to the
application of calixarene derivatives for the construction of various supramolecular and
nanosystems, devices and "smart" materials: nanoparticles, metal-coordinated networks,
Langmuir-Blodgett nanolayers, molecular magnets etc.
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MACROCYCLIC POLYAMINES AS MULTIFUNCTIONAL CHELATING AGENTS
FOR MEDICAL IMAGING

Denat F.
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Cyclic polyamines (tacn, cyclen, cyclam and their derivatives) have attracted increasing
attention owing to their versatile coordination properties which allow their use in many
fields, especially for medical purposes. Gadolinium chelates based on cyclen (e.g. DOTA like
ligands) are widely used for magnetic resonance imaging (MRI), macrocyclic complexes with
radioactive metals (**In, %8Ga, %Cu, °°Y, "’Lu...) are good candidates for labeling biological
vectors for either diagnosis or therapeutic purposes (SPECT or PET imaging, radiotherapy).

There is obviously a strong need for finely tailored ligands with multifunctionality (so-
called BFCs or BCAs). Indeed, the multifunctional chelating agent must present optimized
coordination properties towards the chosen radiometal to prevent its release in vivo by
either transmetallation or transchelation phenomena, but it should also contain a functional
group enabling the attachment to a biological vector and eventually another tag or a cyto-
toxic moiety to move towards bimodal imaging or theranostic.

We have developed straightforward routes for the synthesis of new chelators based on
cyclic polyamines scaffolds.The size of the macrocycle, the nature of the coordinating pen-
dant arms, the nature of the linker and of the grafting functional group, may be easily tuned
to converge towards the best chelator for a given application. The most recent results will
be presented.'® Proof of concept of the use of these multifunctional chelating agents for
medical imaging will be given.**
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RHODIUM THIOFERROCENYLPHOSPHINES CATALYZED REACTIONS OF
ALLYLIC ALCOHOLS: ISOMERIZATION AND HYDROGENATION

Belkova N.V.,? Titova E.M.,** Manoury E.,° Poli R.,’ Shubina E.S.?

9A.N. Nesmeyanov Institute of Organoelement Compounds, RAS,
Vavilova, 28, Moscow, 119991, Russia
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Rhodium complexes with diene ligands are known as efficient catalysts for the isomerisa-
tion of allylic alcohols. We have synthesized new diene rhodium complexes with thioferro-
cenylphosphine ligand® and studied their activity in allylic isomerisation of 1-phenyl-2-pro-
pene-1-ol as a model substrate (Scheme 1).% The catalytic activity of the rhodium complexes
was compared with the activity of their iridium analogues, which were previously found to
be efficient catalysts for ketonRe hydrogenation®*.

R = Et, But, Ph, Bz

%
dp} < X=Cl, BF,

H
7 Fe th ” = NBD,
<= cop
=Ir, Rh

Scheme 1

This reaction occurs via isomerization to the ketone, as the latter could be detected as
an intermediate when varying the reaction conditions. Regardless of the catalyst amount,
the solvent and the addition of base, the presence of a hydrogen source (HZ or 'PrOH) is
necessary to observe catalytic activities.? Under these conditions, the isomerization reaction
was generally followed by partial hydrogenation yielding mixtures of ketone and alcohol in
various ratios.

References

1. Kozinets E.M., Koniev O., Filippov O.A., Daran J.-C., Poli R., Shubina E.S., Belkova N.V., Manoury E.
Dalton Trans., 2012, 41, 11849.

2. Titova E.M., Rahaman S.M.W.,, Shubina E.S., Poli R., Belkova N.V., Manoury E. J. Mol. Cat. A, 2016
accepted.

3. Le Roux E., Malacea R., Manoury E., Poli R., Gonsalvi L., Peruzzini M. Adv. Synth. Catal., 2007, 349,
309.

4. Kozinets E.M., Silantyev G.A., Belkova N.V., Shubina E.S., Poli R., Manoury E. Rus. Chem. Bull, 2013,
62, 751.

This work was supported by CNRS and RFBR through the GDRI “Homogeneous Catalysis for Sustain-
able Development”. EMT thanks the Embassy of France in Moscow for a Ph.D. grant.



231

lMpuenaweHHble 00KAA0bI

POROUS ORGANIC-INORGANIC MATERIALS BASED
ON N-LIGANDS FOR SELECTIVE GAS ADSORPTION AND CATALYSIS
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With the growing concern relating to greenhouse gas emissions and sustainable
development, studies of porous organic-inorganic materials as potential candidates for
carbon dioxide capture and green catalysishas been growing exponentially.In this report,
different ways to prepare functional porous hybridsbased on N-ligands will be discussed.

Metal-Organic Frameworks (MOFs)'play a pivotal role for the separation of gas mixtures
because the efficiency of these highly porous materials can be superior to inorganic materials
such as zeolites.?Our contribution in this field is relating tothe elaboration of a newfamily
of CO,adsorbents prepared from flexible 1,4,7-triazacyclononane (TACN) functionalized by
carboxybenzyle functions and zinc(ll) and cobalt(ll) salts(Figure 1).3These MOFspresent a
large surface area (up to 1100 m?g™),a high water stability and selective sorption of CO,.

Q %
OH
Q
HO
Zn(NO:
(\N e ( 3)2
e j 0 DMF,EIOH, H,0 ’(—(‘(\
80°C
HO (N
0
OH o
o HO

Figure 1. Synthesis of zinc(ll) MOF based on an hexacarboxylate TACN linker

To prepare efficient green catalysts, two different approaches for the incorporation
of phenanthroline ligandsinto porous materials were explored. Firstly, Zr-MOFs with
1,10-phenanthroline-3,8-dicarboxylate linkerwassuccessfully prepared. Next, a mesoporous
catalyst was prepared by grafting of 1,10-phenanthroline-3-phosphonate onto mesoporous
titanium oxide (S,., = 650 m*/g). Both approaches gave recyclable catalysts for addition and
substitution reactions,the latter one being particularly attractive for low-cost industrial
production.
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FUNCTIONAL NANOSTRUCTURAL MATERIALS FOR ELECTROCHEMICAL
APPLICATIONS IN ENERGY AND ENVIRONMENT THROUGH THE
FRENCH-RUSSIAN ASSOCIATED LABORATORY: ION EXCHANGE
MEMBRANES AND ASSOCIATED PROCESSES

Cretin M.,? Nikonenko V.V.,* Yaroslavtsev A.B.¢

9European Membrane Institute, University of Montpellier, cc47 Place Eugene Bataillon
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Nowadays, one of the most exciting challenges, in France, Russia and all over the
world, is to manage in a balanced way human activities and resources protection in terms
of quantity and quality. Then in the field of energy production and water treatment and
remediation, electrochemistry is an interesting tool to produce electricity in a safe and
clean way and to treat water without adding chemicals.

For those purposes, historically the French-Russian Associated Laboratory (LIA —
MEIPA) developed ion-exchange membranes with tailored structure on the nano- and
micrometer scale, electrodialysis (ED) for applications in water desalination and extraction
of high value natural substances. Actually the field of expertise of the consortium is
enlarged to water remediation through Electrochemical Advanced Oxidation Processes
(EAOP) and to energy production from Proton Exchange Membrane Fuel Cells (PEMFC)
and to hydrogen production from Proton Exchange Membrane Electrolyser Cells (PEMEC).

We will present a review of the expertise of the LIAin the field of energy and water focusing
on (i) ion exchange membranes (preparation and in situ and operando characterization)*?3,
(i) PEMEC for low cost hydrogen production from alcohol?, (iii) electrode materials for
electrocatalysis in PEMFC and hence (iv) electrode materials for hydroxyl radicals in EAOP
for water remediation®.
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SURVEY IN PORPHYRIN CHEMISTRY IN THE FRAMEWORK
OF CNRS - RAS JOINT LABORATORY “LAMREM”
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The report will be devoted to collaboration of Institute of Physical Chemistry and Elec-
trochemistry of Russian Academy of Sciences and Burgundy University in the framework of
International Associated Laboratory -LAboratory of Macrocycles systems and RElated Mate-
rials. The areas of investigations include the synthesis of functionalized N-ligands, the stud-
ies of their coordination and physical-chemical properties and the preparation of advanced
materials based on these ligands.

The main attention in the report will be paid for developing of supramolecular architec-
tures and hybrid materials based on new porphyrin derivatives. Functional properties of
porphyrins are widely exploited in natural and artificial systems. The molecular structure of
free base porphyrins and their complexes can be precisely adapted to the target function
and the operating environment by varying the substituents on the macrocycle and the metal
centres. The generation of porphyrin-based supramolecular architectures is also strongly
depended on both substituents and metal center nature.’? The synthetic approaches to-
wards porphyrins bearing a C-P bond at the periphery of the macrocycle as well as imidazo-
porphyrins will be discussed. The examples of supramolecular assembly with different to-
pology and related materials will be presented.
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COMPARISON OF POLYMER FILMS BASED ON Mg(ll) PORPHINE
AND ON Mg(ll) 5,15-DI(PARAMETHOXYPHENYL)PORPHINE
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Several years ago we have succeeded in synthesizing the very first conjugated polymer
composed only of magnesium(ll) porphine (MgP) building blocks (Fig. 1a) [1]. This material
as a film of the electrode surface demonstrates a pronounced electroactivity, with varying
of optical, electrochemical, conductive and other properties as a function of the electrode
potential.

(@) (b)
Figure 1. Molecular structures: a — Mg porphine, b — 5,15-di(paramethoxyphenyl) Mg porphine.

One should keep in mind that monomeric MgP has 4 equivalent meso-positions (Fig. 1a)
so that its electropolymerization does not lead definitely to a linear-chain structure (zigzag
elements or even branched structures are possible). To make the molecular structure of
the polymer strictly linear we synthesized a similar monomer (5,15-di(paramethoxyphenyl)
magnesium porphine) with 5 and 15 meso-positions blocked by inert substituents (Fig. 1b).

Its electropolymerization [2] resulted in a new polymer. Cyclic voltammetry, in situ
conductometry, UV and IR spectroscopies, SEM and AFM microscopies have been used to
compare these two Mg porphine-based polymers.

References

1. Vorotyntsev M.A., Konev D.V., Devillers C.H., Bezverkhyy I., Heintz O. Electrochim. Acta Magnesium(Il)
Polyporphine: The First Electron-Conducting Polymer with Directly Linked Unsubstituted Porphyrin
Units Obtained by Electrooxidation at a Very Low Potential 55 (2010) 6703-6714

2. Konev D.V., Devillers C.H., Lizgina K.V., Baulin V.E., Vorotyntsev M.A. Electropolymerization of non-
substituted Mg(ll) porphine: Effects of proton acceptor addition J. Electroanal. Chem. 737 (2015) 235-
242.

Financial support of the Russian Science Foundation, grant 14-13-01244, is acknowledged.



235

lMpuenaweHHble 00KAA0bI

POLYAMINO-9,10-ANTHRAQUINONES FOR SENSING TOXIC METAL IONS
IN AQUEOUS MEDIA
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Intensive research activities are currently devoted to the development of sensors for
toxic metal ions owing to the essential impact of these species on the environment and
human health. Molecular chemosensors undergoing reversible color changes are particularly
attractive, because they may be used for low-cost express analyses.

Herein, a versatile synthetic approach to chromogenic hydrophilic polyamine receptorsis
reported (Figure).A valuable and unique feature of Pd-catalyzed amination reaction resides
in the relative easiness to modify the structure of receptors adjusting the structural
parameters of chemosensors and target analytes. Moreover, the fine-tuning of properties
of the signalling group including its hydrophylic-lipophilic balance is also simple to achieve.
Different types of sensors from highly sensitive one to practical household devices for the
quantification of toxic Cu?*, Pb**and Hg?'ions were elaborated according to this approach

starting from 9,10-anthraquinones.
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Figure 1. Synthesis and sensing properties polyaminoanthraquinones.
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LAST PROGESS IN ACTIVATION OF HOMOLYSIS IN ALKOXYAMINES:
APPLICATION IN MATERIALS SCIENCES AND BIOLOGY
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The homolysis of the C—ON bond in alkoxyamines R1R2NOR3 was first reported
in 1974, and the first application in 1986 for their use as initiators/controllers in radical
polymerization, so-called Nitroxide Mediated Polymlerization (NMP). This chemistry
experienced a tremendous development in all of its aspects related to NMP.

@ NMP @ Biological Applications Chermistry @ Smart Materials
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Since a few years, applications in Material Sciences and in Biology emerged. This talk is
focused on the new modes of activation of the C—ON homolysis and how it can be applied
in Material Sciences and Biology.
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CHELATION OF TOXIC METALS: FROM FUNDAMENTAL ADVANCES
IN MACROCYCLIC CHEMISTRY TO EXTRACTING MATERIALS
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Exposure to lead-contaminated tap water is a persistent issue in many western
countries. In the context of the 98/83/EU directive, we got involved in the design of a
cartridge-based purification system that could be mounted directly on a kitchen faucet.
Solid-phase extraction by covalent attachment of a lead-selective sequestering agent to
the surface of silica gel was thought as an efficient method to reduce the lead level below
the new parametric value, as shown by pipe-loop tests.! High binding affinity, selectivity,
and fast uptake kinetics are of crucial importance. This fine-tuning was most conveniently
achieved by taking advantage of the outstanding coordination properties displayed by
N-functionalized tetraazamacrocycles bearing amidic side chains.?® Their structural,
thermodynamic, and kinetic characterization will be discussed as well as solid/liquid
extraction data.

The outstanding recognition properties of some mesoporous hybrid materials
were further exploited for the selective and sensitive detection of lead(ll) in water by
electrochemical methods.*

This project found also interesting outreaches in the field of chemosensors®® within the
frame of the French-Russian Arcus Program and, more recently, of the joint binational LIA
laboratory "LAMREM" supported by the CNRS and the Russian Academy of Sciences, which
are acknowledged for their financial support.
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POLYNIOBATES: NEW INORGANIC LIGANDS AND BUILDING BLOCKS
FOR NANO-SIZED COMPLEXES
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In this contribution we focus on the recent advances in the field of polyniobates, con-
centrating on various aspects of reactivity of Lindqvist-based hexaniobate [Nb O ,]* an-
ions. This anions can act as tridentate robust ligands towards various inorganic and or-
ganometallic cationic species (coordination to Pt, Rh, Ir will be discussed) which are active
catalysts in electrochemical oxidation of water and methanol. The scope of this chemis-
try can be expanded by substation of one of the terminal {Nb=0}*" groups in [Nb O ]*
by another fragment with similar coordination preferences, such as {Te-OH}**. Even
though [Nb,O_,]* are robust under ordinary conditions, there hydrothermal reactions in
the presence of another building blocks (VO,*, CO,*, SiO,*) produces a rich chemistry
which involves high-nuclearity polyniobates of nanoscopic size, such as [Si,Nb O],

[VNb_,0,,(CO,),]**, [V,Nb,, 0. ]*. Supramolecular aggregation of [M_0_]* templated by
metal cations gives giant aggregates such as [Nb, O, (H,0),,]’* (by K*) or a series of mixed-
valent Cu(ll)-Cu(lll)-polyniobates. The last part of the presentation will deal with the use
of specific tools to unravel the integrity and reaction dynamics in the solutions of polynio-
bates. We used a combination of new and established analytical tools for study of the
solution behavior of individual reaction products and reaction mixtures, a task challenging
when handling systems where few alternative analytical methods are readily available.
The H, 3C and DOSY NMR techniques combined with ESI-MS and capillary electrophore-
sis are adequate tools for characterization of complex chemistry in polyniobate solutions.
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ORGANOLANTHANIDES FOR ENANTIOSELECTIVE
OLEFIN HYDROAMINATION
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Asymmetric intramolecular hydroamination reaction is an atom-economic and ecologic
way to prepare chiral nitrogen-containing heterocyclic compounds. The synthesis of chiral
alkyl- and amido rare-earth complexes supported by chiral binaphthylamido ligands will
be reported. A new family of structurally defined heterobimetallic rare earth lithium ate
complexes based on N-substituted binaphthylamido ligands was discovered that promoted
the hydroamination/cyclization of aminoolefins with up to 87% ee. Neutral and ate rare earth
alkyl complexes proved to be very efficient catalysts for enantioselective intramolecular
hydroamination of aminopentenes or aminohexene at room temperature with enantiomeric
excesses up to 83%. These compounds were evaluated as catalysts to promote the
enantioselective hydroamination of amino-1,3-dienes. Chiral alkyl ate-complexes are
shown to be efficient catalysts for the enantioselective intramolecular hydroamination of
primary amines tethered to sterically demanding alkenes at high reaction temperatures.
Fine tuning of their chiral environment allowed to reach enantioselectivities of up to 77% ee
for the cyclisation of aminoalkenes bearing 1,2-di-substituted carbon-carbon double bond.
Under harsher reaction conditions, these chiral complexes also demonstrate the ability
to promote the hydroamination/cyclisation of amine-tethered tri-substituted alkenes in
enantioselectivities of up to 55% ee, as the first report of the formation of enantioenriched
quaternary centres by an hydroamination reaction.
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SUPRACHEM AND ARCUS PROJECTS — IMPORTANT STEPS IN FRENCH-
RUSSIAN COLLABORATION IN SUPRAMOLECULAR CHEMISTRY
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This presentation concerns Suprachem (Supramolecular Systems in Chemistry and
Biology) - a joint project of CNRS and Russian Academy of Sciences in the period 2005-2012.
It involved eight French research teams from Strasbourg, Paris, Bordeaux and Dijon and
ten Russian teams from Moscow, Kazan, St. Peterbourg and Novosibirsk. On 2009, seven
Ukrainian teams and one German team have joint the project. This collaboration has been
supported by the ARCUS project funded by the government of the Alsace Region in France
and the French Ministry of Foreign Affairs (2006-2010),by numerous PhD fellowships from
the French Embassy in Russiaas well as by the grants from the Russian Foundation of Basic
Research. Considerable achievements have been attaint during 8 years of functioning.
Thus,9 international symposia and 4 summer schools have been organized, 10 PhD theses
with double supervision have been defended,35Russian scientists had an opportunity to
stay1-3 monthsin French laboratories. This collaboration resulted in more than 50 articles
published in high level international journals. It worth to note that the links established
between some Suprachemmembers helped them tolaunch several new projects including
threejoint laboratories (LIA) and one PICSproject.
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INTERTECH CORPORATION: HOBbIE PASPABOTKN U BO3MOXHOCTH
NMPUBOPOB ANA PUSUKO-XUMUYECKOIO AHAJTU3A

AxmetoB M.®d., Kumcrau T.b.

Mockosckoe npedcmasumenscmaeo MHTEPTEK TpeliouHe KopnopetiwH, 119333, Mockaa,
JleHuHcKkul npocnekm 55/1, cmp. 2, e-mail: mfa@intertech-corp.ru

INTERTECH Corporation —amepuKaHCKasa KOMNAHMA, CNeLnanm3npyoLanca Ha NocTas-
Kax Hay4yHOro U aHannTUYeckoro obopyaoBaHus, 0bopyaoBaHUA 419 MOHUTOPMHIA 3arpss-
HEeHWA BO34yXa M yNpaBieHNA TEXHONOTMYECKMMM NPOLLECCAMM, KOMMIEKCHOM OCHaLLLeHUN
N CTPOUTENbCTBE 1abOPaATOPUIN KMOL KHOU».

OcHOBHOM 06bem noctaBasemoro 060pyAo0BaHNA NPOU3BOAMUTCA KOMMNAHUAMM, BXOAA-
LWMMM B COCTaB naepa mMpoBoro npubopoctpoeHns — komnaHum Thermo Scientific, Bxo-
Asuleit B coctas Koprnopauum Thermo Fisher Scientific. Kpome Toro, INTERTECH Corporation
3KCKNIO3MBHO NpeacTaBaseT Ha TeppuTopumn CHI o6opyaoBaHMe KOMNAHWUIA:

TA Instruments - o6opygoBaHue a4nA TePMOaHaIM3a, PEOMETPbI

Asylum Research Inc - aTOMHO-CMN0BblE MUKPOCKOMbI;

KLA-Tencor Inc. - onTu4ecKme 1 CTUaycHble NpodUIoOMeTpbI

Anasys Instruments — UK-ACM-MWKPOCKOMbl M HAHOTEPMOAHANMU3

UNISEARCH Associates Inc - obopyaoBaHve gns U3MepeHus rasoB B TEXHO/OMMYECKUX
NOTOKAX M OKpYKatoLlem Bo3ayxe

AHanutmyeckoe, nabopatopHoe, BCNomoraTesibHOe, TeXHO/IorMyeckoe obopyaoBaHue,
mebenb, pacxo4Hble MaTepMasbl U Bce HEOBXoANMOE Aa peannsaLnm KOMNIEKCHOTO Npo-
eKTa NPoM3BOAMTCA BeAyLMMU MUPOBLIMMU KOMNAHUAMM, SKCKIO3UBHO NPeLCTaBNeHHbI-
mu B CHI Hawen KomnaHuen.

Ha npoTtsaxeHun 25 neT Hawe o0b6opyLOBaHME YCMELWHO 3KCNAyaTUpyeTca Ha AecATKax
npeanpuATAn B MeTaNNyprum, XMMUKM, 3KON0rMN, aTOMHON NPOMBILLUNEHHOCTU, MeANLUHE,
bapmaueBTHKe, KOPUMUHANUCTUKE, FE0/I0MUN, HaYYHO-UCCNeL0BaTEeIbCKUX LLeHTpax 1 Ap. 3a
3TOT NepmoL BPEMEHM MOCTaBAEHO U obcnyxueaetcs bonee 1800 eguHuUL, KpynHoro obo-
pyaoBaHumA.

Ltab-kBapTupa INTERTECH Corporation pacrnonoseHa B ropoge ATKMHCOH, WwTaT Hbto-
femnwwp, CLUA. KomnaHua INTERTECH Corporation nmeet ceTb npeacrtaBuTtenscts B Poc-
cum (MockBa, EkaTepuHbypr, HoBocnbupck, KpacHosipck, XabapoBCK), a TaK:Ke npeacTaBu-
TeNbcTBa B YKpauHe, benopyccun n KasaxctaHe (Anmatbl, ActaHa).

O6opyanoBaHue n cuctemsl, noctasnsemble INTERTECH Corporation, ceptuouumpoBaHbl
dPepnepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryIMPOBaHUIO U MeTpoaorumn Poccuu.
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CTO NET UHAYCTPUU OPATMETANNIOB

boposkos [1.A., borgaHoB B.U., poxoBcKuii C.B.
AO «EkamepuHbypeckull 3a800 no obpabomke ugemHbIx MemMar08»

Cam ¢aKT poxaeHusa adduHaxkHoro 3asoaa B EkatepuHbypre B 1916 r, noctaBusLINIA
TOYKY Ha BbIBO3€ YPa/IbCKOM CbIPOM NAATUHbI 3@ FPaHULLY, ABAAETCA OCHOBHOM OTNPaBHOM
TOYKOW Pa3BUTMA AparmeTasnbHOM NPOMbILLIEHHOCTM B Poccun.

Mopa, pykoBoacteom H.H.BapabolWKWHA - KpynHOro y4€HOro u opraHusatopa - 6bina
C0343aHa TEXHONOIMA NONYYEHUA BCEX METAINI0B NAATUHOBOM rpynnbl.

MpubbiTneHaYpansasoaa«MnatuHa-Nprubop»s1941r,nepesosaddpuHarkasKpacHospcK,
nepenpoduanpoBaHue 3aBoaa Ha meTannoobpabaTbiBatowee NnpeanpuaTMe 1, 0CObeHHo,
BbINO/IHEHME MEePBbIX «CNeL3aKa3oB» B COPOKOBbIE oAbl - UICTOPUYECKM BaXKHble COBbITUSA,
BOCTPeBOBaHHbIE BpEeMEHEM U PA3BUTUEM TEXHWUKM, AABLUME MOLLHbIN TONYOK AasibHeNLe-
MY Pa3BUTUIO.

3aBog, yKe BMPOMbILLIEHHOM MacLuTabe 0CBAaMBAET BbIMYCK MPOBOIOKM, KAaTaIM3aTOPHbIX
CETOK, KOHTAKTOB, 1ab0PaTOPHOW NOCYAbl U APYrO NPOAYKLMM.

Cnocob niaBKM B MHAYKLUMOHHOM TOKe, BHeApE&HHbIM B 1947 roay, - 3TO KayecTBEHHO
HOBbIM M KPYMHbIW LWAr B MOBbILEHUW YPOBHA TEXHWUYECKOTO Pa3BUTUA 3aBOAa, KOTOPbIN B
CPaBHEHWUW C NJ1AaBKOW B KUCIOPOAHO-BOAOPOAHOM MAAMEHU B MEYM U3 U3BECTHAKA caenan
NAaBKy U 6osblue W KavecTBEHHEe.

3aKynalTcA TKaLLKME CTaHKU, 2-X KNEeTbeBOM NPOKATHbLIW CTaH, NePBbIA LWUTAMMOBOYHbIN
ABTOMAT M BOJIOYM/IbHbIE MaLLUHBI GUpMbl «KpaToc».

B 50-60-e roabl Aa/fbHEWLWNIA POCT 3aBOAA: 3aMycKkaeTca HoBoe obopyaoBaHue, BHe-
OPAETCA CNeKTPasbHbIM aHa/N3, YTO NO3BONMNO PE3KO COKPATUTb BPEMA Ha aTTecTauuto
roTOBOM NPOAYKLMK, HApaLLMBAETCA NPOM3BOACTBO KOHTAKTOB.

HenpepblBHO BeayTca Hay4yHO-UcCCNenoBaTeNbCcKkMe paboTbl. Bcé BospacTatowme no-
TPEBHOCTM NPOMbILLIEHHOCTH - 3TO Pa3paboTKa HOBbIX MaTepPMaNoB, CNIaBOB, UCCNEL0Ba-
HWe MX CBOMCTB, COBEPLUEHCTBOBAHME TEXMPOLLECCOB U 060PYA0BaHUS, MOBbILEHWE KBAAK-
dVKaLmm coTpyaHMKOB.

3aBog, cTaHOBUTCA 6a30BOM OpraHM3aLMen No cTaH4aPTU3aLUKM BAaropoaHbIX METANNO0B,
CNNaBOB U U34ENIN U3 HUX.

C ocBoeHveM TpyboOMpyTKOBOrO rMAPABAMYECKOrO Mpecca ropsyero npeccoBaHmA
ycunmem 630T noayvyeHa BO3MOMKHOCTb MPOM3BOACTBA LENbHOTAHYTbIX 6ECLIOBHbIX TPy6
pa3nnyHoro AnameTpa. [NPpoKaTHbLIN CTaH PYIOHHOTO NPOKaTa NO3BO/INA BbIMYCKaTb IEHTY U3
cepebpa n cepebpaHO-NanNagMeBoro cnaasa, rMApPOCTaT BbICOKOro AABAEHUSA - TUIU ANA
NaaBKW NNATUHOBbLIX META//I0B BbICOKOrO Ka4yecTBa.

LLInpokoe passBuTMe NOAY4MNO HAMPaBAEHWE MPOU3BOACTBA TOHKOAMCNEPCHBIX MOPOLU-
koB MMl 4nA 31EKTPOHHOM MPOMBIWAEHHOCTU M KaTaauTMYeckoh xumuu. PaspaboTaHa
YHUKaNbHas TeXHoMorMs abduHaKa LWAMXOBOW NAATUHLI C NMPOMETaNNypruyeckol obpa-
60TKOI B rofioBe npouecca. BHeapeHbl npoLeccsl Noay4eHnUa U3genmnin MeTogom rasbBaHo-
NAaCTMKK, a TaKKe paPpUHUPOBAHMA BTOPUYHBIX META/I/IOB M CMAABOB B pacniaBax CoNew,
YTO 3HAYUTENLHO YNYYLLMIO KaYeCcTBO rOTOBOM NPOAYKLMU.
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BHeapeHWe 3N1eKTPOHHO-/Iy4eBOro NepensiaBa yayyllm/i0 3KCNayaTaluMOHHbIe CBOICTBA
NnoJsly4aemMbIiX U341, BY4aCTHOCTUMPUANEBLIXTUI/IEN, MTIO3BOINI0 NPON3BOAMUTLMPOBOJIOKY
TOHKUX ANAaMETPOB U3 UpUaUA.

Bbina paspaboTaHa TeXHO/IOMMA NPOU3BOACTBA ANCNEPCHO-YNPOYHEHHbBIX MaTEPNaNos,
NPUMEHEHME KOTOPbIX Npu n3rotoBaeHnn ClN ycTpoicTB 3HaUYNTENbHO YBENYMIIO UX PECYPC
paboTbl.

BHeapeHbl TEXHOOTMM U3rOTOBAEHUS BUMETANIMYECKMX MaTePMANOB METOLOM B3PbIBa,
TEPMO3NEKTPOAHOW MPOBO/IOKM BOJIOKHUCTOM CTPYKTYpbl. Bosiblioe pa3BuTME NOAyYu-
I Hay4yHO-UCC/e0BaTe/IbCKMe PaboTbl MO KOHTAKTHbIM M PE3UCTUBHLIM MaTepuanam
NOBbILLIEHHOM N3HOCOCTOMKOCTU, MPUMEHSAEMbIM B MPUBOPOCTPOEHUN.

Ha 3aBoge pa3BopayMBaeTcs NPOM3BOACTBO OBE/IMPHbIX M34e1Mn U KamHeobpabaTbiBa-
lowee NpPon3BOACTBO.

3aBo/, CTAaHOBUTCS MHOTONPOdUAbHBIM NpeanpusTMem ot nepepaboTKu CbipbsA A0BbI-
nycKa HayKOEMKOM NpoayKLunmn, BOCTpeboBaHHOM BO BCEX OTPAC/IAX HAPOAHOIO X03AMUCTBa.
MH¥KeHepbl, cneuumanncTbl 3aBoAa Y4acTBYHOT B KOHOEPEHUMAX U COBELLLaHUAX, Ha Ha3e 3a-
BOAaNpoBOAATCA Hay4YHO-TEXHUYECKNE KOHPEPEHLMN, B TOM YMcie u YepHaeBCckue, nsaa-
toTCA COOPHUKM TPYAOB.

3a 3TOT Mepuog PasBMTMA 3aBOAA WMHXKEHepamMum W cneuyannucTtamu Mo 3aBOACKMM
npob6aemam 3awmweHo 19 KaHAMAATCKUX AnccepTaumii, nonyyeHo 6onee 100 aBTOPCKUX
CBUOETENLCTB Ha U30bpeTeHuUs.

K Hauany XX| BeKa 3aBoAy KaTaCTPOPUUYECKMN HE XBATAET }KU3HEHHOIO NPOCTPAHCTBA U OH
Haxo4MT HOBYHO M/OLWAAKY - YPanbCKUiM 3aBOA XMMPEAKTUBOB B I. BepxHsA Mbiwma, B 0o4HOM
13 KOpPMyCcOB KOTOPOro pa3BopayunBaeTca apdurHarKHOe Npon3BoACTBO, a 3atem B 2008 roay
nepees’KaeT U BECb 3aBOA.

CerogHs 3aBoa, obycTpowsca Ha HOBOM MeCTe, BOCCTAHOBM BCE OCHOBHbIE
TEXHOJIOTMYECKME CXEMbI NMPOU3BOACTBA U3AENI TEXHUUYECKOrO HasHayeHusa, NpoBoAUT
TeXHMYECKOE MepeBOOPYKEHME, HAUMHAET BO3POXKAATb IydLUMe TPaaAULMKN CTABHOTO Npea-
NPUATUSA - Inaepa NAaTUHOBOM NPOMbILLNEHHOCTH.
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CUHTE3, CTPYKTYPA, MOHOMNPOBOAALLUE CBOMCTBA TPOMHbBIX
MOJ/IMBAATOB U1 BO/IbdPAMATOB
CEPEBPA-, 1BYX- U TPEXBAJZIEHTHbIX METAJ1/10B

KotoBa W.10.,>° ConoaosHukos C.®.,>" ConogosHuKosa 3.A.,°
XalikuHa E.[.*5

“balikanbckuli uHcmumym npupodonosne3osaHus CO PAH, 670047, YnaH-Y03, yn.
CaxvaHosol, 6, e-mail:ikotova@binm.bscnet.ru
5Bypamckuli 2ocyoapcmeeHHsili yHusepcumem, 670000, YnaH-Y03, ya. CmonuHa, 24a
SYIHcmumym HeopaaHuyeckol xumuu um. A.B. Hukonaesa CO PAH,
630090, Hosocubupck, npocn. Akad. /laspeHmeoesa, 3
®HosocubupcKuli HAYUOHGbHbIU UcciedosamesnbcKuli eocy0apcmeeHHsbIl yHusepcumem,
630090, Hosocubupck, yn. [Mupoeosa, 2

TeepaodasHbIMMU peaKkLMaMMU CUHTE3MPOBaHbI ABe 6oblumMe rpynnbl $as ¢ KapKacHbIMK
CTPYKTYpamu: TPUKAMHHbIE TpoiHble monnbaatbl AgA3R(Mo04)5 (np. rp. P 1,Z =2) Tmna
NaMg,In(MoO, ). 'ndasbinepemenHorococtasaAg, A R, (30,),(3=Mo,W)tunaNASICON(np.
rp.R3c,Z=6)2.PacTBOp-pacnnaBHoOii KpUcTanaM3aL e noayYeHbl KpUcTanibinpeactasutenei
Kayk4oW rpynnbl ¢pas 1 onpegeneHbl UX CTPYKTYpbI (PUCYHOK), KpMcTannorpapuyeckme, Tep-
MUYECKME U 3N1eKTPodU3MYECKME CBOMCTBA. YCTAHOBNEHO, YTO COeanHeHNA 061a4at0T BbICO-
KOW MOHHOM npoBoanmMOocTbio (102 -10° Cm-cm™),

PucyHok 1. O6wull eud cmpykmyp: a) AgMg ,Cr(MoO,). (mun NaMg.In(MoO,),);
6) Ago 73(Mgo.73Felvz7)(MOO4)a (mun NASICON).

Jlumepamypa

1. Knesuosa P.®., Bacunves A.[. v ap. *KypH. cmpykm. xumuu, 1993, 34, Ne 5, 147.
2. Nazopsk b.U., Ebpemos B.A. }KypH. HeopeaH. xumuu, 1987, 32, Ne 3, 652.

PaboTta BbINO/MHEHa MPY YacTUYHOW PUHAHCOBOW noaaepke POOU, npoekTsl 13-03-0102, 16-03-
00510 1 14-03-00298.
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POJIb XUMWUU B COBPEMEHHOM HAYKE.
MNOYEMY U KAK KOMNAHWUA ELSEVIER NOAAEPXUBAET
HAYYHbIE UCCNTEAOBAHUA B OBJIACTU XUMUMN.

XyaouinH A.T.

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, The Netherlands,
e-mail : a.khudoshin@elsevier.com

YyeHble XMMUKU TPASULMOHHO MPOABAAIOT BbICOKYIO MYyBAMKALMOHHYIO aKTUBHOCTb,
nybamKaumm B o6nacTM XMMMUKM COCTABAAIOT MPAKTUYECKM OAHY TPETb Hay4HbIX NeYaTHbIX
paboT 3a nocneaHue 5 ner.

Ha MmnpoBoIi KapTe poccuiickan HayKe He ABAAETCA UCKAoYeHWeM. Mo AaHHbIM Scopus
Kaxaan 4 Hay4yHas paboTa B PO OTHOCUTCA K XMMUYECKMM HayKam (XMMUA, XMMUYECKana UH-
YKeHepwua, HayKM 0 MaTepuanax). XuMuyeckne HayKun UrpatoT ocobyto posb gas peanunsaumm
LLIAroB CTpaTerMm MMNOpPTO3aMeLLLeHUA U NPU pa3paboTKe MHHOBALMOHHbIX M FEHEPUYECKUX
npenapaToB, a 3HAYUT ANA peannsaunmn nporpamma ®apma-2020.

[na nopfepraHmAa Hay4yHo-o6pas3oBaTeNbHOro npouecca B 06/1acT XMMUKU U Nonyns-
pusaummn xummm KomnaHua Elsevier perynsapHo npoBoAWT HayYHble KOHKYPCbI C LeHHbIMMU
npusamu.

OfHako noscegHeBHas paboTa XMMMKOB BKAKOYAeT B cebs pas npobnem, KoTopble
TPebyIOT 3aTpaT BPEMEHU WM CHUNKAIOT MPOU3BOAUTENBHOCTb TPyAa. MoaaeprKKa yyeHbix
XMMMKOB B 06/1aCTU NPeoSoNeHNn 3TUX Npobaem yCUAMBaeT HayuyHO-UCC/e0BaTeIbCKMe
NporpaMmmbl 1 yayylliaeT Ka4yecTBO NOATOTOBKM MONOAbIX CNEeLLMannCcToB, YTO NO3BOAAET NO-
BbICUTb PenyTaLMio U NOTEHLMAbHbIE A0XOAbl y4ebHO-HayYHbIX OpraHM3aumii. B TeueHune
MHOrMX neT, Reaxys KaTaaM3MpoBan HayyHble UCCef0BaHMA, MHHOBALMK U 0bpa3oBaHMe.
PaspaboTaHHbI ANA MIHOBEHHOrO OTBETAa Ha XMMMYEcKuMe Bonpockl, Reaxys 6bicTpo u
Nerko npenocTaBnseT Hambosee akTyanbHY MHOOPMALMIO MO XMMUU, PENEBAHTHYIO A
uenoro paga avcumnavH. NMpoponxkaa npuaasatb ocoboe 3Ha4YeHWe 3ToW 3azaye, HOBbIM
Reaxys NpMBOAMUT KOHTEHT U GYHKLMOHANbHbBIE BO3MOXKHOCTM B COOTBETCTBME C Hanbonee
Ba*KHbIMM aCMEKTaMM NOUCKA XMMMYECKON MHOOPMALMK: ONTUMMUIMPOBAH MOUCK NUTepa-
TYpbl, 3HAYUTENBHO YBENIMYEH 06BEM M3BNEKAEMbIX AAHHbIX U3 LOKYMEHTOB, PacLUMPEH OX-
BAT NATEHTOB, M TEMEPb MHTErpaLumn pesybTaToB NOMCKa B Reaxys B moBcegHEBHYO paboTy
peLlaeTcs, Kak N0 OAHOMY LLLENYKY MbILLWN.
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NCKYCCTBO
Ay HAYKA M CIIOPT

BJIATOTBOPUTEJIbHbIA ®OHJ,
«UCKYCCTBO, HAYKA U CIOPT»

BnaroTBopuTenbHbIi hoHp «MCcKyCCTBO, HayKa U CMOPT» OCHOBAH POCCUIACKUM NpeAnpuHUMAaTENeM
1 MeLieHaToM Anuwepom YCMaHOBbIM C LieSIbio 0Ka3aHus OMOLLY B OPraH13aLmm 061LecTBEHHO 3Hauu-
MbIX MepONpUsTUi B 0611aCTH UCKYCCTBA, KYNbTYPbI U CMIOPTA, @ TakKe peanu3aluu HayyHo-o6pa3oBa-
TesbHbIX M COLManbHbIX MPOEKTOB Ha TeppuTopun Poccuiickoii depepauum.

BnaroTeopuTenbHas AeatenbHocTb ®oupa «McKyccTBO, HayKa U CNOPT» HanpaeneHa Ha NoAAepIKKy
NMPOEKTOB B cnepyloLux chepax:

KynbTypa n uckyccrso

CoxpaHeHue 1 NpUyMHOXeHWe KYNnbTYpHOro Hacneamns Poccun — ofHa U3 NpuopuTeTHbIX 3agay OoH-
Ja. «MckyccTBo, HayKa 1 CNOpT» OCYLLECTBASET BCECTOPOHHIOK NOAAEPXKKY fedTenei KynbTypbl M UHULK-
MpYyeMbIX UMU MePONPUATUIA B 0611aCTH apXMTEKTYPbI, XKMBOMUCH, MY3bIKK, UTEPaTYpbl U APYTUX BULOB
ucKyccTBa. MHorue 13 NpoekToB, peann3oBaHHbIX Npu copencTun PoHaa «McKyccTBO, Hayka 1 cnopT»
¥ INYHOM yyacTuu Anuwepa YCMaHoBa, CTal 3HaKOBbIMU COBbITUSIMM B KYNIbTYPHOWN XMU3HU CTPaHbI.

Hayka u o6pa3oBaHue

«MckyccTBO, Hayka U CropT» NOAAEPXKUBAET NPOEKTbI M0 06MEHY OMbITOM U MHEHUSIMU MEXZY Crie-
LManucTamm pasfiMyHbix oTpacnei Hayku — (bopyMbl, KoH(hepeHLmn, hecTBanu U ipyrue COBPEMEHHbIE
nnowasku ans npodeccuoHanbHbIX AUcKyccuid. NMomolb TakKe oKasbiBaeTcsi 06pa3oBaTesbHbIM yu-
PeXJEHNsIM BCEX YPOBHEA, BKNtOYast BbICLLME YueGHbIe 3aBefjeHus.

Cnopt

Ctpemsicb cpenaTb BKNaj B pa3BuTME M monynsapusauuio cnopta B Poccuu, GoHp nopaepxusaet
CMOPTMBHbIE Kiy6bl U (hefepaLum, CoAeCcTBYET B OPraHu3aL v 1 NpoBeseHn NpodeccuoHanbHbIX W ito-
OUTENbCKMX COPEBHOBAHMIA, MOOLLPSIET MOMOAbIX CMOPTCMEHOB, MPUHAMAET yyacTue B NporpaMmax, Ha-
npaB/eHHbIX Ha NponaraHay 30poBOro 06pa3a Xu3Hu 1 GU3UYecKoii KynbTypbl.

CouuanbHas cepa

BnarotBopuTenbHbli hoHA «MCKyCCTBO, HayKa U COPT» OpraHNU3yeT U NoAAePXKUBAET MEpPONpUATHS
1o PasBUTHIO MHDPACTPYKTYPbl 0GbEKTOB 3PaBOOXPAHEHNS U COLMANbHOTO 06CTyXuBaHus. Mog naTpo-
HaxxeM QOHZa HAXOANTCA PAA AETCKUX JOMOB, LKON-UHTEPHATOB M APYrUX YUPEXAEHUNA Ans AeTen-cupoT
U fieTeil, oCTaBLIMXCS 6€3 norneyeHust poauTeneil. CepbesHoe BHUMaHME YAeNnseTcs YUpexAeHusIM, BOC-
MUTbIBAOLLUM TAXKENOBO0/bHbIX AeTell U AeTel C OrpaHUYeHHbIMU BO3MOXHOCTSMMN.

www.artscienceandsport.com
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YPAJIbCKAS
FOPHO-METAJITYPTUYECKAS o
KOMMAHUA o e

YPAJIbCKAfl FTOPHO-METAJUTYPTUYECKAA KOMIMAHUSA - oguH 13 Befylux BepTUKANbHO-UHTEr pu-
POBaHHbIX XONAWHIOB CcTpaHbl. Co3pnaHa B 1999 rogy. Ha cerogHs o6beauHsieT 6onee 40 npeanpustui
pasnnyHbIX 0Tpacneii NpoMbiweHHoCTH B 15 pernoHax Poccum 1 3a py6exxomM. CoBOKYMHbI 060pOoT BCex
npeanpuaTuii YT MK npeBbiwaet 500 mnpg. py6neii. ExxeroaHast MHBECTULIMOHHAs NporpaMma cocTaBns-
et o1 30 go 60 mMnpg. pybneii. KonnyecTBo 3aHATbIX - 6onee 80 ThiC. YenoBex.

KnioueBble aKTMBbI COCPEAOTOYEHDI B LiBETHON MeTannyprun. YTMK — kpynHeiiwuii npoussoguTenb
KaTogHon Meau B Poccum (cBbiwwe 380 Tbic. TOHH B rog). YTMK - 9T0 KOMNaHus NOMHOTO LMKNa: OT J0-
6blun CbIpbs 10 NPOM3BOACTBA rOTOBOI NpoAyKuMK. Co6CTBEHHAA ChipbeBas 6a3a — 25 MIH. TOHH pyabl
@XXerofiHo, 60/bLuas YacTb KaTof0B NepepabaTbiBaeTCs B KaTaHKy, MeAHbIil NPOKaT 1 anee no TexXHOoso-
TMYECKON Lienoyke B KabenbHO-NPOBOAHUKOBbIE U3JENUs, aBTOMO6UIIbHbIE paguaTopbl. MomMumo meay,
YIMK 3aHMMaeT nuaupyiolLme No3uLumu Ha 0TeYECTBEHHOM PbIHKE LIMHKA, CBUHLA, AparMeTanios, pac-
LIMpseT NPOM3BOACTBO PEAKNX W PACCEesHHbIX 3N1eMeHTOB. OpUeHTMpOBaHa NPeNUMYLLECTBEHHO HA pas-
BUTWE BHYTPEHHETO PbIHKA, Ha KOTOPbI NPUX0AMTCS Gonee NonoBUHbI Bbipyuku rpynnbl YIMK.

B cocTtaB auBepcuuLMpoBaHHOrO 6U3HECA XONAUHIOBOI CTPYKTYpPbl BXOAAT TaKXKe aKTUBbI B yrie-
Jo6blye (BTOpas no paamepam B Poccum yronbHasi Komnanus «Kyséaccpa3spesyrosib» ¢ 06bEMOM A06bI4K
yrns go 45 MIH. TOHH B rog), Aesenonep-
CKMe MpOoeKTbl (CaMblil CEeBEpHbIil Hebo-
cKpe6 mupa — 6alwHs «MceTb» B EKaTepuH-
6ypre) u aBuacTpoeHue. Bbinyckaemas Ha
yewickoM 3aBoge YIMK Aircraft Industries
Mogenb camoneta L-410 BocTpe6oBaHa Ha
MMPOBbIX PbIHKaX.

Wi

Komnanus pacnonaraeT co6CTBEHHbIM
MPOEKTHbIM UHCTUTYTOM «YpanmMexaHo6p»,
KOpMoOpaTUBHbIM TeXHUYECKUM YHUBEpPCH-
TETOM U COBPEMEHHBIM HayYHO-UCCIef0Ba-
TENIbCKUM LIEHTPOM.

1 el

gu

www.ugmk.com
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cocnn

l CBepAoBCKMIA 061acTHOM
Coto3 NPOMbILINEHHUKOB
W npeanpuHUMaTeneit

CBEPI/IOBCKMH

OBJIACTHOM COI03

MPOMBILUEHHUKOB U —
n P E nn PM H M M AT E" EM Jimutpuii Anexcangposny,

[pesugent COCIII

CepanoBckuit o6nacTHoil Coro3 NpoMbiLNeHHUKoB U npeanpuiumMarteneii (COCIM) - kpynHeliwee n
Haubonee BnusTeNbHOE GU3HEC-06beuHeHne CBepANOBCKON 06N1acTH, B COCTaB KOTOPOro BXOAUT 60/b-
LUMHCTBO KPYMHbIX U CPeHUX NPeAnpusTHiA, paboTarloLmx Ha Tepputopumn CBepAnoBcKoil obnacty, 15 oT-
pacneBbIx cot030B. COBOKYMHbIi 06beM NPOM3BOACTBA Ha NpeanpusaTusy, Bxoaawmx B Cotos, - okono 70
NPOLLEHTOB OT 06LLENPOMbILLIEHHOTO NPOM3BOACTBA pernoHa. COCII npeacTaBnseT Becb CNEKTP ypasib-
CKOI4 3KOHOMMKM, HO €r0 OCHOBY COCTaBASIOT MUraHTbl OTEYECTBEHHON YEPHOI W LIBETHOW MeTanypruu,
XWMUYECKOI NPOMbILLNIEHHOCTH, MALLMHOCTPOEHNS, 060POHHO-NPOMbILLIEHHOr0 KoMMiekca. [1ns onepa-
TWBHOTO pelleHns BonpocoB B CBepAsIOBCKOI 06N1acTy AeNCTBYIOT 6 TeppUTOpPUabHbIX 06beAUHEHN 1
38 unuanos COCIMMN. B coctas Mpe3nanyma n CoseTta Coto3a BXoaAT Hanbonee aBTOPUTETHbIE Npesnpu-
HUMaTenu peruoHa. fBnssch npeacTaBuTenem PoCCHIACKOro COl03a NPOMbILLNEHHUKOB U NpeAnpUHUMa-
Teneii B pernoHe, Co03 MMeeT BO3MOXXHOCTb 0Ka3blBaTb BANsHNE Ha hefepanbHyto NOBECTKY B3aMMOOT-
HOLLEHWIA BNacTy u busHeca.

OTcTamBaHWe KOHCONMAMPOBAHHOW MO3ULMM MpefnpUHUMATeNbCKoro Ccoo6LLecTBa, BbICTpauBa-
HUe KOHCTPYKTUBHbIX B3aWMOOTHOLLEHMIA C OpraHaMu BNacTi — OfHa U3 rMaBHbIX 3afay AesaTesbHOCTH
cocnn.

Coto3 npegnaraet u 1066UpyeT COBEPLIEHCTBOBAHME [eCTBYIOLLMX U 3anyCK HOBbIX UHCTPYMEHTOB
noAAepXKKM 6U3Heca, HanoHeHue Ux GUHaHCOBbIMU pecypcamu. Tak, B pernoHe 6binm pa3paboTaHbl npo-
rpaMMbl «Pa3BUTMe NPOMBILINEHHOCTY U HAYKW Ha TeppUTOpUN CeeppJioBckon obnactu go 2020 roga» u
«[MoBbiweHne I/IHBeCTI/ILI,MOHHOM npuBnekatenbHocTy CBepanoBckoil o6nactu o 2020 rogar.

06pa3soBaHue Kak nosyyeHne 3HaHUi, KOMNeTeHLUi
U HaBbIKOB, BOCTPE6OBaHHbIX Ha pbIHKe TPyAa, - 06Lwan
Lefb U cUCTeMbl 06pa3oBaHus, U NPoheccuoHanbHoOro
coobuecTsa, 1 BnacTu. Mpu akTueHOM yyactum COCIMN
pa3spa6oTaHa KomnnekcHas rocyaapcTBeHHas nporpam-
Ma «YpanbcKas MH)XeHepHasi LKoNay, NoayymBLLas nog-
Jepxky MNpesungenta Poccun. Coro3 akTUBHO NOAJEPIKU-
BaeT NpoBeJieHne YeMnuoHaTa pabounx npodeccuit no
mupoBomy ctaHaapty WorldSkills.

COCIMMN - uHMUMaTOp M OTBETCTBEHHbIN UCMOJIHU-
TeNlb N0 MUNOTHOMY MPOEKTY Pa3BUTUS CUCTEMbI Npo-
(eccuoHanbHbIX KBanudukaumin B CBepANOBCKOI 06-
nacTu.

ExxerogHo, HaunHas ¢ 2011 roga, CBepanoBckuit 06nacTHoii Colo3 NPOMbILLNEHHUKOB U NpesnpuHu-
MaTeneii NpoBoAUT 6NaroTBOpPUTENbHYIO aKuuio «EKaTepuHuHcKas accambnes». CpefcTBa, NonyYeHHble
B X0Ze MeponpusaTUs, NepeyncnatoTcs bnarononyyatento Ha peanu3aLyio NpoeKTa, 0T6op KOTOPOro exe-
rofiHO NPOBOAMT 3KCNepTHas rpynna u unexbl Npesuanyma Cosera COCINN.

TenedoH: +7 (343) 371-29-25, 371-28-85
dakc: +7 (343) 371-05-62

E-mail: sospp@sospp.ru

WWW.SOSpp.ru
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NOJIUTEX

CankT-leTepbyprckuit
NONUTEXHUYECKUA yHUBEPCUTET
Metpa Benunkoro

CAHKT-NETEPBYPICKUA NONMTEXHUYECKUA YHUBEPCUTET METPA BEJIUKOIO 6bin ocHoBaH
B Havyane 1899 r. Bo3HMKHYB Ha rpe6He X03AWCTBEHHbIX U KYNbTYpHbIX ycrnexoB Poccun Ha py6e-
e XIX-XX BB., OH caM CTaHOBMTCS BCKOpe OAHWUM U3 HaKTOpOB AanbHeLIero ycrnewHoro passuTus
cTpaHbl. MonBeka cnycT MHCTUTYT MONYYMUT OLEHKY He TONbKO KaK 3HaMeHUTOe Bbicluee yyebHoe
3aBefieHune, HO U Kak ,KpPYMHOe JOCTUXXEHMEe PYCCKOM KynbTypbl" Hayana XX B.

CeropHs MNMonuTeXHUYECKMIA YHUBEPCUTET CTPEMUTCA C MaKCUManbHON OTBETCTBEHHOCTbIO pea-
NM30BbIBaTb rOCYAApPCTBEHHYIO MONUTUKY B cepe Bbicwero o6pa3oBaHus. OAHO U3 HanpaBieHwil
9TOii NONINTMKM — CO3AaHNe HOBOI 3KOHOMMKM: 3KOHOMMKM 3HaHUI, NUAEPCTBa U MHHOBaLWiA. U knto-
YeBbIM 3BEHOM 3J€eCb CTAHOBATCS BbICOKOKBaNU(MLUMPOBaHHble MHXEHEPHble KaApbl, BnajetLue
nepeAoBbIMU MUPOBbIMU TEXHONOTUSIMMU, CNOCOBHbIE peLlaTh HOBble KOMMIEKCHbIe 3aja4uu NPoMbILL-
NEHHOCTY 1 FOTOBbIE BbIBECTU POCCUICKYHO 9KOHOMMUKY Ha HOBbII YPOBEHb Pa3BUTHUA.

TexHonornyeckue noTpe6bHOCTV MHHOBALMOHHON S9KOHOMMUKM 3HAaHUIA TPEOYIOT MHXKEHEPHO-TEXHU-
YecKMX KafipoB HOBOIO NOKONIEHNS, KOTOPble BNAaAetoT LUMPOKUM CNEeKTPOM KITH0UeBbIX KOMAETEHLNIA.
MoHumas aTo, MoNUTEXHUYECKUIA YHUBEPCUTET CTABUT Nepej co60ii 3afayy NOAroTOBKM cnewmany-
CTOB C CUCTEMHBIM U FN06aNbHbIM MblleHneM; 06NafaloLnX Kak cneLnanmsnpoBaHHbIMK, TaK 1
MeX-, MyJIbTW-, TPAHCHALMOHANIbHBIMMW 3HAHWUAMU, YMEHUSMU U HaBbIKaMu; FOTOBbIX K MOCTOSIHHOMY
006YY€eHMI0 U CaMOCOBEPLLEHCTBOBAHMUIO.

CaHkT-leTepbyprckuin nonuTexHuyecknit ynuepcuteT lNetpa Benukoro — KpynHenwuit TeXHU-
YeCKMI BY3 CTPaHbl C MCTOPMYECKN CMOXUBLIMMUCS CUbHEHLIMMU HayYHbIMM LUKOMAMU, UMEIOLL I
Heocnopumble pe3ynbTaTbl U JOCTUXKEHNS B HAYYHOI, 06pa30BaTeNIbHON U MHHOBALMOHHON AesTeNb-
HocTU. OCHOBbIBAsCh Ha KNIOYEBbIX MUPOBbIX TEHAEHLMAX Pa3BUTUA chepbl uccnefoBaHuNit, paspa-
60TOK, TexHONOrKiA U obpa3oBaHms, CM6IMY k 2020 rogy cTpemMuTCA BOMTU B COTHIO NIYYLLNX YHUBEP-
CUTETOB, BCTAaB B OAWH PAA C IMAepaMu Ha MUPOBOIA 06pa3oBaTenbHoil apeHe. MIMeHHO 3Ty 3ajavy
CTaBUT MacluTabHas rocyaapcTeeHHas porpamma «5-100-2020».

Ctpateruyeckoit uenbto CIM6IMY aBnseTca MogepHM3aLms U pasBUTHE By3a Kak rno6anbHO KOH-
KYpeHTOCNOCOBHOr0 Hay4yHO-06pa30BaTeNbHOI0 LIEHTPa, UHTErPUPYIOLLEro MyNbTUAUCLUMIMHAPHbIE
Hay4Hble UCCNef0BaHNsA U TEXHONOrMU MUPOBOrO YPOBHS U BXOAALLEr0 B YUCNO BefYLMX MUPOBbIX
YHUBEPCUTETOB.

MonuTexHMYecKknin yHUBepcuTeT BUAUT CBOI MUCCHUIO KaK B 06ecneyeHun cO6CTBEHHON KOHKY-
PEHTOCNOCOBHOCTN Ha BHYTPEHHEM U BHELIHEM PbiHKaX 06pa30BaTebHbIX YCAYT, TakK U B TOM, YT06bI
cTaTb HafieXXHbIM NapTHepoOM rocyAapcTBa B HapalyMBaHUM 3KOHOMUYECKOW MOLLN N MeXAYHapoa-
HOro BIUSIHMA Poccun: obecrneynTb onepexaroLyto NoOAroTOBKY KafpoB HOBOTO NOKONEHUs W TEXHO-
NIOTUYECKY0 MOJiePHN3aLMI0 CUCTEMOOOPA3YIOLLNX OTPAcel NPOMbILIEHHOCTN Ha OCHOBE NpuUMe-
HeHUst MyNbTUAMCLMINNHAPHDBIX 3HAHWIA U NepefjoBbIX HaA0TPacNeBbIX TEXHONOTUN.

PacnopsxenueM lMpaButenbcTBa Poccuiickon ®epepauum ot 20 mas 2010 roga N2 812-p

B OTHOwWeHun CMN6IMY ycTaHoBNeHa KaTeropus «HawuMoHanbHbI UCCnefoBaTeNIbCKUIl YHUBEPCH-
TeT», 4TO SABUOCH NPU3HAHMEM €ro PO U BO3MOXXHOCTEN KaK B 061acTh NoAroTOBKM KaApoB, TaK U
B 0611aCTW Hay4HbIX UCCeA0BaHNI U pa3paboToK.

195251, CaHkT-Tetepbypr, MonuTexHuyeckas, 29.
+7 (812) 552 60 80
www.spbstu.ru
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PetroTech

KOMMAHUA HUKA-NMETPOTIK B HacTosiLiee BpeMs aKTUBHO pa3BUBAETCS HA PblHKe YCNyr no
MHTEHCUUKaLun HedTefo6blun, UMest B CBOEM COCTaBe MPOMbILIEHHbIE MIOWAAKN MO NPON3-
BOLCTBY COBPEMEHHbIX KEpaMUYeCKUX pacKiauHuBaTenei (NPONaHTOB) U XMMpeareHToB, a TaKkxe
pasBUTYIO HAYYHO-TEXHUYECKYIO 6asy.

Mpon3BoACTBO XMMNYECKUX peareHToB.

TexHonapk «Kambapka», YamypTtckas Pecny6nuka

Ha 6a3e TexHonapka «Kam6apka», pacnofio)XeHHoro B YAMypTckoi Pecny6nuke, HanaxeHo
Npon3BOACTBO XMMUYECKUX peareHToB Ana uHTeHcudukaumm HedTenobbiun, HedTenpombicna, by-
peHus U TpaHCnopTMPOBKKU HedTenpodyKToB. MMpu NpOM3BOACTBE XMMUYECKMX peareHToB KoMMa-
Hua Huka-MNeTpoTaK NpoBOAMT Kak BHYTPEHHUI KOHTPOJIb KauecTBa Ha BCeX dTanax NpoM3BoACTBa,
TaK 1 HE3aBUCUMYIO OLLEHKY ANA NONyYeHNs 0TPacyieBblX CEPTUGUKATOB U pa3peLLeHnil.

MpousBopCcTBO NponaHTa.

Mnowapaka CeMUnykcKoro orHeynopHoro 3aBoga, BopoHexckasi o6nactb

CeroaHs komnaHus Huka-MeTpoTak BNajeet NPOM3BOACTBEHHbIMU MOLLHOCTAMU CeMUNYKCKO-
ro OrHeynopHOro 3aBOfa, Ha KOTOPbIX OCYLL,ECTBASETCS BbIMYCK NPONaHTa, KaK OCHOBHOTO 3/1eMeH-
Ta npouecca ruapopaspbiBa nnacta. Kpenkue Tpaguuum orHeynopHOro npou3BoACTBa, a TaKXe
COTPYAHUYECTBO ¢ Poccuiickoi Akagemuent Hayk, NOMHOXeHHbIE Ha MOJLepHU3MpOBaHHOe 060py-
Jl0BaHWe 06ecneynBaoT HeOHXOAUMYHO TEXHONOMMYECKYo 6a3y ANs NPOM3BOACTBA NPONaHTa — CO-
BPEMEHHOI0 KepaMUYeckoro packianHuBaTens. BbicoKoTexHONOrMYHoe 060pyAoBaHMe NO3BONSIET
BbINYCKaTb LWMPOKYIO NUHEIKY NPONAHTOB ANA N06bIX reoNornyeckux ycnoBui UHTeHcudukauum
HehTen06blumM, BKAOYas MecTopoxpeHuss Poccum, BnuxkHero BocTtoka, JlaTUHCKOW AMepuku W
cTpaH Adpuku.

HayuyHo-TexHuyeckoe nogpasaenenue. Ekatepunbypr

[ina ocyuiecTBneHUsl KOMMIEKCHOTo cepBuca KomnaHusi Huka-lMeTpoTak UMeeT B CBOEM CO-
CTaBe Hay4YHO- TEXHUYECKOEe MoApa3fesieHne, KOTOPOe 3aHUMaeTcs C60POM U aHanNU30M 3KCHy-
aTaLMOHHbIX XapaKTepucTUK hoHAa CKBaXUH AN GOpMUPOBaHUA YHUKANBbHOIO NoaxoAa K ux 06-
pa6oTkam. Hawm cneymanucTbl cnoco6HbI pa3paboTaTh U peaniM3oBaTb TEXHOJIOTMYECKUI NpoLece
MHTEHCU(UKAL MW NOA reosiornyeckue yCioBus ntoboii CNoXHOCTK. Hala KoMaHAa perynsapHo yva-
CTBYET B OTpacfieBbiX KOHhEepeHUUaX, BKAOYas Beayliee MeXAYHapoAHOE COO6LECTBO UHXKEHe-
poB-HedTAHMKOB SPE. Mbl co3fjanu v 3anaTeHToBanu pa3apaboTku XMMUYECKUX CUCTEM U METOLMUKM
TecTUpOBaHMUS, BKJOYas OLEHKY KayecTBa NponaHToB. KpoMe Toro, B HaLeM pacnopsiXKeHun ume-
eTcsi obWwMpHas naTeHTHast 6a3a No BCeM rpynnam npoAykToB. HayyHo-uccnegoBatenbckas aes-
TenbHOCTb Huka-MeTpoTak BeAeTcs COBMeCTHO co cneyuanuctamm Poccuiickoir Akagemum Hayk,

NP1 aKTUBHOM UX yYacTuu.
620075, ExaTtepuH6ypr, yn. Tonmauesa, a. 22 0¢.5
Ten. +7 (343) 287 49 40; +7 920 222 22 04
nikapetrotech.com
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CUBYP sBnsieTcs KpynHeiwwein B Poccuu MHTErpupoBaHHOI razonepepabatbiBatoleit U HedTexumm-
yecKoi KomnaHuen. Mbl CTPOUM CWIbHbIIA, KOHKYPEHTOCMOCO6HDbI Ha MUPOBOM PbIHKE U YCTOMYUBBIN
OM3HEC C YHUKANbHbIMM NPEUMYLLECTBAMMU U BO3MOXHOCTSIMM 11 06ecrieyeHus NpubbiabHOMO pocTa.

lpynna BnageeT 1 ynpaenisieT CamMoii LUIMPOKOI B Poccun KOMMNEKCHOM MHPPaCcTPYKTypoii no nepe-
pa6oTke u TpaHcnopTupoBke MHI u LL®JTY, pacnonoxeHHoit npeumyLLecTBeHHo B 3anagHoi Cubupn —
KpYMHeilweM poccuMicKoM HedTera3ofo6bbiBaolleM permoHe. 3ta MHGpacTPyKTypa BKOYAEeT B cebs
BOCEMb M3 IEBSATU JeNCTBYIOLLMX ra3onepepabaTbiBaoLinx 3aBOf0B B 3anagHon Cubupu, naTb KomMnpec-
COPHbIX CTaHLMii U TPy ra3odpaKkLMOHMPYIOLLUE YCTAHOBKM.

B HedTexummnyeckom cermeHTe CUBYPY npuHagnexat Tpu ycTaHOBKM NUPONU3a, OfHA YCTaHOBKa fe-
rMapupoBaHNs Nponaxa, iBa 3aBofa No NPOM3BOACTBY 6a30BbIX NONMMEPOB, BbIMYCKAOLLMX MOANITUNEH
1 NOAMNPONUIEH, TPU 3aBOAA MO NPONU3BOACTBY CUHTETUYECKMX KayyyKOB, BbIMyCKAIOLLUX 6a3oBble U crie-
LManbHble Kayuyku n Tepmoanactonnactbl, 1 13 npegnpuaTuii, NpOU3BOAALLMX LMPOKUIA aCCOPTUMEHT
nonydabpmkaToB, NNAaCTUKOB W NPOAYKTOB OPraHNYECKOro CUHTE3a, B TOM YMCIIe NONNITUREHTepedTanar,
raukonu, cnupTbl, BOMI-NneHKy, BcneHWBaroLWMiiCs MONUCTUPON U aKpUaThbl.

CUBYP BbinyckaeT NpoayKTbl Ha 26 NPOM3BOACTBEHHDbIX MOLLaZKaX, KINUeHTCKNA nopTdenb Komna-
Hum BKNtoyan 6onee 1 400 KpynHbIX NOTpebuTeneil B TONJIMBHO-3HEPreTUYECKOM KOMIJIEKCe, aBTOMOOK-
NecTPOeHNH, CTPOUTENLCTBE, NOTPEOUTENLCKOM CEKTOPE, XMMUYECKOI U ipYTiX 0TpacifAX NpUMepHO B 75
CTpaHax Mupa, 06Las YNCNEHHOCTb COTPYAHNKOB [pynnbl NpeBbilaeT 27 ThiC. YeNoBeK.

www.sibur.ru

P Alfa Aesar

ALFA AESAR - Bepywwiuit NOCTaBLLMK MPOAYKTOB TOHKOTO OPraHNYecKoro CUHTe3a A1 Hay4HbIX UCCNef0BaHNN
Komnanus Alfa Aesar - HbiHe - yacTb komnaHuu Thermo Fisher Scientific - aBnseTca Begylwmm npou3BoaUTENEM U
MOCTaBLLWUKOM XUMWUYECKMX BELLECTB, METAJIOB M NPOAYKTOB GUOXMMUM, NpefiHa3HauYeHHbIX A4S UCCeA0BaHUIA U Ha-
YUHbIX pa3paboTok.

Mol npegnaraem 6onee 46 000 ToBapoB Ha cknaje, B pa3mepax OT rPaMMOBbIX KOJIMYECTB KaTanoXHbIX Mpo-
JIYKTOB J10 COTEH KMJIOrPaMM M TOHOBbIX KONMYeCTB. [10CKOMbKY Mbl TaK)Xe UMeeM BO3MOXHOCTU HapaboTKu 6onee
cneLuan13npoBaHHbIX COeJUHEHNI, BaM He MOTPebyeTCs UCKaTb JOMONHUTENBHOTO MOCTaBLLMKA NakeTa TpebyeMblx
XUMUYECKNX COEAMHEHMIA, METANNIOB U MaTepPUanoB ANs HayYHbIX UCCIe0BaHUIA.

Hawa nuHeiika NpoAYKTOB BKIIIOYAET B Ce6Si: HEOPraHuKY, OpraHuKy, MeTanio0praHnyecKne COeUHeHNS, YNCTbie
MeTaibl U 3NIEMEHTDbI, APAroLeHHbIE COEIMHEHNS METAJIIOB U KaTaau3aTopbl, GUOXMMMUYECKUE NPOJYKTHI, TOMIMBHBIE 3J16-
MeHTbI, HAHOMATepUasbl, PeIKO3EMENIbHbIE METaJlIbl ¥ COEZUHEHNS, aHANIMTUYECKME NPOJYKTbI, HEKOTOPOE 1abopaTopHoe
060pysoBaHue

Haw accopTuMeHT BKNtoyaeT B cebst 6onee 5000 61MOXMMUYECKUX NPOAYKTOB. ITO 06ecreynBaeT NosHbIi BbIGoOp
IS BCEX BalLWX NOTpe6HOCTel B 0651aCTH UCCTIe[0BaHMIA.

Haw nocTosiHHO pacTyLuiA acCOPTUMEHT NPOAYKLMM NpefHa3HayeH Ans GMOTEXHONOrMYECKUX UCCNefjoBaHuiA,
BKJIOYAIOLLMX B Ce6S1 06/1aCTU FeHOMUKM, MPOTEOMUKM, UMMYHONOMUM, KIIETOYHON U MOMEKYNSIPHOW GUonoruu u uc-
criejoBaHNiA COCYAMCTON CUCTEMBI.

Alfa Aesar — HafieXXHasi KOMNaHus, OPUEHTUPOBAHHASA Ha KNMEHTOB.. KauecTBO NPoAyKLMN MMEeeT NepBoCcTeNeHHoe
3HayeHue, HO UMeloLLMICA OMbIT B HapaboTKe NPOAYKTOB — 3TO ewye He Bce. Takue hakKTopbl, Kak Hannuue NpopyKTa,
YNaKOBKM U CKOPOCTM JOCTAaBKM CTOMb e BaXKHbl /151 YL0BNETBOPEHUS BaluMX NOTPEBHOCTEN. 3a4acTyto 3T0 NpeBoc-
X0AMT BawwK oxupanus. OcyulecTBAsieMblii HAMU KOHTPO/b KayecTBa rapaHTUpYeT BbICOKMIA YypOBEHb CepBuca 1 no-
CTOSIHHOE CTPEMIIEHUE K YCOBEPLLEHCTBOBaHMIO. Mbl NpeiocTaBAsieM KIIMEHTAaM HeNpeB30MeHHbI YPOBEHb CEPBUCA,
[0CTaB/IAS 32 OAVH JieHb NPOAYKTbI U3 KaTasora, UMeloLLMecs B HAIMUMM Ha CKNTaje, a TakxKe 6narofaps Apyxento6-
HOMY U KBanu(uULMpOBaHHOMY NepCoHany.

www.reakor.ru
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§ Munéxur K0pwii Muxaiinosny, % = 5#‘
AR reHepasnbHbli UPEKTOP, JOKTOP TEXHUYECKMX HAYK, S
ey npogeccop, YneH-koppecrnoHgeHT PAH, akagemuk \ T
OKO PAPAH, naypear locygapcTseHHbix npemuii CCCP u PO, ‘ ’/.
naypear npemuy [paButenpcra PO i
®ryn «pEAEPASIbHBIN LIEHTP [IBOMHBIX TEXHOJOIMIA «COI03» - rofioBHOE Npeanpusitiie 060pOHHO-MPOMBbILL-
NIEHHOr0 KOMMeKca CTPaHbl, CreLuanusmpyiolLeecs Ha pa3paboTke 1 NPOM3BOACTBE TBEP/AbIX PaKeTHbIX TOMAMB, TBEp-
JOTONMBHbIX 3apsiZ0B, KOPNYCOB PaKeTHbIX ABUraTeneil U3 NoNMMEPHbIX KOMMO3ULIMOHHBIX MaTepUanoB, 3HepreTuye-
CKMX YCTaHOBOK Ha MX OCHOBE A1l PaKeTHbIX KOMM/EKCOB Pa3fIMYHOr0 Ha3HauYeH!sl, KOCMUYECKUX CUCTEM, YCTAaHOBOK Ha
HOBbIX (MU3NYECKUX MPUHLIMMAX, @ TaKXKE CO3J,aHNMN BbICOKOIP(PEKTUBHDBIX TEXHOMOTMIA ABOMHOIO Ha3HAYEHMSI.
MpeanpusaThe ocHoBaHo B oKTsibpe 1947 rofa Ha 6a3e onbITHO-UCCe0BaTeNbCKOro 3aBoga 512, nponssoamsiue-
ro B roAibl Benukoit OTeyecTBeHHOI BOIHbI MOPOXOBbIE 3apsifibl AN1S NereHAapHbIxX «KaTiowy.
oryn «ouUAT «Coto3» cospgaHo U BHeapeHo Gonee 90 HOMEHKNATYP BbiCOKOI(Q(EKTUBHbIX TBEPABIX PaKeTHbIX
Tonnue, 6onee 1400 NporpeccuBHbIX TEXHONOTMYECKUX NPOLLECCOB, BbICOKONPOU3BOAUTENbHbIX annapaTos, 060pyAo-
BaHUA 1 aBTOMATU3NPOBaHHbIX CUCTEM ynpaBiieHns A1 3aBoA0B oTpacnn. Ha ocHose paspa6oTtanHbix OIYM GLAT
«C0103» TeXHONOrMYecKMii NPOLLECCOB M 060PYL0BaHNS MOCTPOEHO GONBLIMHCTBO 3aBOJOB CTPaHbl MO NPON3BOACTBY
TBepAbIX PaKeTHbIX TOMMB.
oryn «dUAT «Cotos» pa3paboTaHo U CAAHO B dKcmyaTaumio cBbilwe 500 HOMeHKNaTyp TBEpPAOTONMBHbIX 3a-
PAAOB pakKeTHbIX U apTUANEPUIACKMX CUCTEM MMPOBOTO YPOBHS /NIl BOOPYXXEHMUs BCEX POAOB BOWCK 1 BUAOB Boopy-
XKeHHbIX Cun.
MpoayKuus NpeAnpuATUA NOCTaBASETCS HA POCCUNCKMIA U MUPOBOIA PbIHKN.
3a [OCTUrHyTble BbICOKMe pe3ynbTathbl 6onee 200 cOTPYAHWUKOB NPeANPUATHUA YAOCTOEHDI BbICLINX NPeMUii CTpa-
Hbl — JleHuHcKoM, [ocynapcTBeHHON, npemuii MpaBuTtenbcTBa; cBbiwe 1000 COTPYAHUKOB HarpaXjeHbl OpAeHaMU U
Mepanamu. PaboTHUKaMu NpeanpusTus nonyyeHo Gonee 1000 AunNnoMoB U Mefanei 0TeYeCTBEHHbIX U MeXAyHapos-
HbIX BbICTABOK.
140090, r. [13epxuHcKuii MockoBcKoii o6nacTw, yn. Akagemuka XykoBa, . 42
+7 (495) 551-72-97, www.fedt.ru

OB bEJUHEHHDBIA UHCTUTYT AAEPHBIX UCCNELOBAHUMA (OMAM) — mexpay-
HapOAHasA MEeXNPaBUTENbCTBEHHAs OpraHM3auus, BCEMUPHO W3BECTHbIA HayYHbIN
LLEHTp, ABNSIOWMA CO6OI YHUKANbHBIA NPUMEp YCNELLHOW UHTerpauun GyHaameH-
TaNbHbIX TEOPETUYECKUX U IKCMEPUMEHTANIbHbIX UCCefj0BaHU C pa3paboTKoi
NPUMEHeHUEM HOBEMLIMX TEXHOMOTUI U YHUBEPCUTETCKUM 06pa3oBaHueM. PenTUHr
OUAN B MupoBOM HayyHOM CO06LLECTBE 0YEHb BbICOK. YUneHamu OUAN ceropHs siB-
nstoTca 18 rocyaapcTs. Ha npaBUTenbCTBEHHOM YPOBHE 3aKJloueHbl CornalueHus o
coTpyAHuyecTBe MHCTUTYTa C LIeCTbio CTpaHaMMU.

OCHOBHble HanpaB/eH1si TEOPETUYECKMX U KCTIEPUMEHTaNbHbIX UccnefoBaHuii B OUAN: dusuka ane-
MeHTapHbIX YacTuu, spepHas Guauka n Gpuanka KOHAEHCUPOBaHHbIX cpef. B coctase OUAIN cemb nabo-
paTopuii, Kaxkaasl U3 KOTOpbIX Mo MacluTabam UccnejoBaHNin CONocTaBMMa € 60MbLIMM aKaleMUYECKUM
uHcTuTyTOM. LLTaT OUAN HacuuTbiBaeT okono 4500 yenoBek, u3 Hux 6onee 1200 — HayyHble COTPYAHUKY,
B TOM yucne feNCTBUTENbHBIE YIIeHbl 1 YNeHbI-KOPPECMOHAEHTbI HALMOHANbHbIX akafieMuit Hayk, 6onee
260 pokTopoB U 570 kaHAMAATOB HayK, 0Koo 2000 — UHXXEeHePHO-TEXHUYECKMIA NepCOoHan.

Ha gonio OMAU npuxogutcs 6onee 40 oTKpbITMIA B 06nacTu aaepHoii Gpusnku. B cBeTe nocnegHux
BOCTIKEHUIA VHCTUTYTa 0C060ro YNOMMHAHMS 3aCNy)XWUBaeT NporpaMMa UCCefoBaHUi CBEPXTSIKENbIX
anemeHToB. lpu3HaHWeM BbigatoLerocs BKaga, yuyeHblx MIHCTUTYTa B COBPeMEHHYI0 GU3NKY M XMMUIO
cTano peweHne MexayHapoAHOro COK03a YNCTON M NPUKITAJHON XMMUK 0 NpucBoeHun 105-My anemeHTy
Mepuoguyeckoii cuctembl anemeHToB [1.M. MenfeneeBa Ha3BaHus Jy6HWUA U 114-My aneMeHTy Ha3BaHUs
(neposwii, B yecTb JTabopaTopum sigepHbix peakuuit OUAN u ee ocHoBaTens akagemuka ILH. dneposa. 3a
nocnegHue 16 net yyeHbiMmn [ly6Hbl BNepBble B MUPe OblAN CUHTE3UPOBAHbl CBEPXTSKENbIE 3/IeMEHTbI
c nopsgkoBbiMu Homepamu 114, 115, 116, 117 n 118. 3Tn BaxkHble OTKPbITUS YBEHYANIU MHOrOMNETHUE
YCUINS YYeHbIX pasHbIX CTpaH No NOMCKY «OCTPOBA CTAGUIbHOCTU» CBEPXTSKENbIX AfEp.

141980, MockoBckas 061., r. [ly6Ha, yn. YXonuo-Kiopw, 6
+7 (49621) 6-50-59, www.jinr.ru
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MockoBckoe npeacTaBUTENbLCTBO
INTERTECH corporation «MHTEPTEK TPEMOVHI KOPTMOPEWLIH»

Appec: 119333, r. Mocksa, JleHuHckuii np-T., A. 55/1, cTp. 2
Ten.: +7 (495) 232-42-25

info@intertech-corp.ru

INTERTECH Corporation 6onee 25 neTr nocraBnset
aHanuTu4eckoe obopynoBaHve ans Hay4HbIX n
NMPOU3BOACTBEHHbIX na6opaTopwuit, obecneunBaeT
CBOEBPEMEHHYIO MOCTaBKy, 3anyck, obyyeHve u noaaepx Ky
nonb3oBaTtenen obopyaoBaHus.

MocTtaBnsieMmoe 06opyAoOBaHWE NPOV3BOAMTCS NUAMPYOLWUMU
Ha aHanuMTU4eckoM pbiHke Kkomnauusmu Thermo Fisher
Scientific, TA Instruments n BkntoyaeT HoBenwue npuGopkbl
Aansa - monekynspHoro  aHanusa:  UK-®ypbe w©n KPP

CMeKTpoMeTpbl 7] MUKPOCKONbI, KOMNaKTHble AMP
cnektpomeTpbl, Y®-Buag n HaHo Y®-Bug cnektpodoTomeTphl;
* MHHOBaLMOHHOe o6opyaoBaHue npubopbl ANA TepMUYECKOro aHanu3a W peorioruu,
* CBOEBpEMeHHas nocTaBka AunatomeTpbl; NpuGopbl ANA  3NIeMEHTHOro  aHanu3a:

aToMHO-abcopbuuoHHble cnektpomeTpbl, MCM-A3C n UCTI-
¢ CepBuCHas u meToauyeckas nopaepxkka MC; npu6opbl Ans uccrnepoBaHUA HaHOCTPYKTYp: PP3C,
* 06yyeHue nonb3oBarenen ACM, npocnnomeTpsi.

© IeMOHCTpPaLMOHHas nabopaTtopus
P 2 4p2 2 P CoepemMeHHOe aHanumuyeckoe ob6opydoeaHue ons
* ropsayas nuuua 8 800 2004225 uccnedoeamesnibCKux a6opamopull U MPOMbIWIEHHbIX

~ npednpusimuii om eedywux npoussodumenei
Thermo A

SCIENTIFIC T. www.intertech-corp.ru

SPECTRO TECHNICAL SERVICES 6onee 25 net cneluanusupyeTtcsi Ha nocTaBke
qPEETRD W TEXHMYECKOM OBGCNY)XMBaHUW 0GOPYAOBaHMS ANSi KOHTPOAS KayecTsa Mpo-
AyKUMK 1 TexHomoruit. Mbl npepnaraem o6opypoBaHue Anis Mccnef0BaHUA
TECHNIGAL SERVICES  5p0menTHOrO COCTaBA MaTePHANOB OT BeAYLLUX MUPOBbIX NPON3BOAHTENEI:
+ SPECTRO Analytical Instruments GmbH, lepmaHusi (cnekTpanbHblit aHanu3
31EMEHTHOTO COCTaBa MaTepuanoB — UckpoBble, UCTT, POA; cTaumMoHapHble, MOGUIbHbIE CMIEKTPOMETPbI)
+ ELTRA GmbH, lfepmaHusi (aHanu3aTopbl ra3006pa3yoLLux npuMeceil B TBEPAbIX W XKUAKUX MaTepuanax)

+ SPECTRUMA Analytic GmbH, lepmaHus (cnekTpanbHblii aHaNn3 3eMEHTHOTO COCTaBa MOKPbITUI U NOBEPXHOCTEN
— CMeKTPOMETPbI T/eloLLero paspsaa)

Takxke Mbl npepnaraeM o6opyioBaHu1e s peLeHUs cneayloLux 3apay:

- OnpegaeneHus napaMeTpoB pa6ounx Macen v xugkocTeit (SPECTRO Scientific, CLLA)

- BECKOHTAKTHOrO U3MepeHUsi TEMNepaTypbl U 9KONOrMYecKoro MoHMTOpuHra (LAND, AHrnuns)

- AHanu3a yacTuL MaTepuanos no pasmepam u popme (SYMPATEC, FepmaHus)

- ABTOMaTH3aLu1 NpoN3BOACTBEHHOO NPOLIECCa U NOAroToBKM Npo6 nepep aHanuaom (FLSmidth, Herzog)

- JTa6opaTopHbIX M NPOMBILLNEHHDBIX 3372y, PeLlaeMblX C MOMOLLbIO Neveil, TepMoo6paboTku MaTepuanos (LINN High
Therm, IPSEN).

Hawum cepBucHble LeHTpbl B EkaTepuHbypre n MockBe MMeIT Bce BO3MOXHOCTH JiJ1s CBOEBPEMEHHOT0 KOMM/IEKCHOIO

TEXHMYECKOro 06CNYXMBaHUS 060PYAOBaHUs, NOCTaBAIsIEMOro Ha TeppuTopuio Poccun u B cTpaHbl CHI n MeToau-

Yeckol noaAepXKKW nonb3osateneid. Mbl perynspHo npoBOAUM yyebHble Kypcbl (Ha OCHOBAHWUM NMLEH3UN Ha Mpo-

BefleHMe 06pa3oBaTeNbHOI AesTeNbHOCTH), HanpaBieHHble Ha MOBbIlLeHNe KBanuduKaLmu U NOArOTOBKY KajjpoB
3aBOJCKUX NabopaTopuil U NPOM3BOACTBA.

SPECTRO Technical Services - cnekTp nyylumx peLieHnit aisi nabopaTopuii U NPOM3BOACTBA - OT MOGUIBHBIX A0 NoA-

HOCTbI0 aBTOMATU3UPOBAHHbIX cucTeM!

620062 ExaTepun6ypr, yn. Farapuha, .14, og. 616

+7 (343) 365-59-48, 376-25-08

+7 (343) 365-59-48 (dakc)

ural@spectro-ts.com
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KOMIMAHUA «HEOJIAB» paboTaeT Ha 0TEYECTBEHHOM PbIHKE aHA/IMTUYECKOro M NabopaTopHOro 060-
pynoBaHusi ¢ 1962 r. B Haweil Nnpou3BOACTBEHHOI NPorpaMMe NPOAYKLUS BeAYLLUX MUPOBbIX MPOU3BO-
JuTeneii: rasoBble xpomatorpacdbl, Macc-cnekTpanbHble aHanusatopbl SIFT, cnektpometpsl, CHNS/O-
3/IeMeHTHble aHanM3aTopbl, aHanU3aTopbl a3oTa no Metogy [ltoma, aHanu3aTopbl 06LLero Yrnepoga B
BOZe, NONSPUMETPbI, pedpaKTOMETpbI, NNOTHOMEPbI, 060pPYA0BaHMe ANSl KOHTPONS KayecTBa BOAbI, Nu-
LeBbIX MPOAYKTOB M HaMUTKOB, NOYBbI, KOPMOB, PACTUTENLHOTO CbIPbsi W AP., NONHas raMMa NpubopoB
JNs KOHTPONS KayecTBa HedTenpoAyKTOB, UCCNeA0BaHNS KepHa M nnacToBbIx dnionzos, obuienabopa-
TOpHOEe 060pyA0BaHMe M NabopaTopHas Mebesb.

Mbl o6ecneysBaeM YCTAHOBKY U BBOZ NOCTABJIIEMOr0 060PYAOBaHUA B SKCMJlyaTaLMIo, 06yYeHne
nepcoHana, rapaHTMIitHOe U MocsierapaHTUHOE 06CyXXMBaHUE, METOANYECKYIO MOAAEPIKKY.

119034, Mockea,
EponKuHcKuit nepeynok, j. 16
Ten. (495) 648-60-80

daxc (495) 646-61-81
www.neolabllc.ru

)
reatorg

NMPOEKTUPOBAHUE
OCHALLEHUE *CbIPbE

PEATOPT - 6blcTpopacTyLiasi, KNMeHTOOPUEeHTUPOBaHHAsA KOMMAHUSA, UMetoLLasi O6LUMPHBIA OMbIT U
KOMNETEHLUU B MPOEKTUPOBAHUN XUMUYECKUX U hapMaLleBTUYECKMX NPeANPUATUI, WX OCHaLLLEeHUM 060-
pyAoBaHMEM eBPOMENCKMUX W a3MaTCKUX NPOW3BOAMTENEN, CbipbeM, npepnararollas 3aKkazymkam KOM-
MNIEKCHbIE PELLEHUA C YYeTOM BCEX NpeabsBasieMblX TpeboBaHWi U 6I0JXKETHbIX OFpaHUYEHNN, FrapaHTy-
pysl Np1 3TOM KayecTBO M Haie)XXHOCTb. [1ocTOsIHHAsA paboTa KOMNAHMM NO PacLUMPEHUI0 acCOPTUMEHTa
060pyA0BaHusI, pacXOAHbIX MaTepUanoB, akCeCCyapoB U Cbipbsi NPU3BaHa 3alUTUTb UHBECTULUM 3aKa3-
YNMKOB 1 06€CneYnTb MaKCUMaNbHY0 3IKOHOMUYECKYI0 3 (EKTUBHOCTD.

CoTpyaHukn KomnaHum «PEATOPI» - 3TO BbICOKOKBaNW(UUMPOBaHHbIE CMELMANUCTbl, UMetoLL e
COOTBETCTBYHOLLEE 06Pa30BaHNE U MHOFOJIETHUI ONbIT PaboTbl Ha AEHCTBYIOWMX XUMUYECKUX NPOM3-
BogicTBax. B 2015 rogy komnanus «PEATOPI» nonyyuna ceptudukar cootetctaus MICO 9001-2011 (ISO
9001:2008) u Ceugetenbcteo CPO.

MockBa, FaMCOHOBCKMiA nepeynok, A.2
+7 (495) 966 3140, 8 (800) 775 3211
www.reatorg.ru
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AKLIMOHEPHOE OBLLIECTBO «EKATEPUHBYPICKWUM 3ABO/] 110 OBPABOTKE LIBETHBIX METAJIJ1I0B», BXOASiLLee B
Tpynny komnaHuit «PeHoBa», 0Ka3bIBaeT NOJIHbIN KOMMEKE paboT no ap@uHaxy, nepepaboTke U U3rOTOBNEHMIO NMPO-
MbILNEHHbIX U3fEeNKiA U3 30/10Ta, cepe6pa U MeTanoB NAaTUHOBOW FPynnbl.

AO «E3 OLIM» siBnsieTca cTapeiuMm npeAnpusTUEM POCCUIACKON OTPACAM AAparoLeHHbIX MeTassIoB, 3a/10XKMBLIUM
OCHOBbI 0TeYecTBeHHOro ahduHaXKHOro Npon3BopCTBa. EKaTepuHOyprekuii adduHaXHbIi 3aBof, (MCTOPUYECKH nep-
BOe Ha3BaHuWe NpeAnpusTys) Gbin 3anylLeH B 9KcryaTaumio ewe 23 okTs6ps 1916 roga u nepBbiM B Poccum Havan
M3roTaBAMBaTh TEXHUYECKUE U3JeNNs U3 AParoLieHHbIX MeTansoB. ITa Xe fjaTa ABNseTca AaToi Havyana

Cpegay nocTosiHHbIX napTHepoB AO «E3 OL|M» — 1200 kpynHbix npeanpusiTuii Poccun n 3apy6exbs. HomeHknaty-
pa npopyKumuu HacuuTbiBaeT 6onee 300 000 BUAOB U3AENHIA U3 AParoLieHHbIX METaIoB 1 CMIIaBOB NPON3BOACTBEHHO-
ro HasHaueHus. MpeanpuATUe aKTUBHO NpejJiaraeT CBOUM KJIMEHTaM Ha POCCUCKOM U 3apy6eXHbIX pbIHKaxX HOBble
U3fenns, 0OCHOBAHHbIE Ha COBPEMEHHbIX HayYHO-TEXHUYECKMX pa3paboTKax, 1 YAOBNETBOPSAIOLLME UX NOCTOSHHO pa-
CTYLLLMM NOTPEBHOCTSAM B KayeCTBEHHON NPOAYKLMM.

FapaHTHsa KayecTBa Hallueil NPOAYKLUK 3TO:

+ Ceptudmkar TUV CERT Rheinland cooTBeTcTBMS CUCTEMbI MEHEKMEHTa KauecTBa MeXyHapOJHOMY CTaH[ap-
Ty 1S0 9001:2008.

+ Cratyc "Good Delivery" ("HapexHas nocTaBka') BbinycKaeMbiX CIIMTKOB 30J10Ta U cepebpa, MoATBepXAaeTcs
JIOHA,0HCKOI accoLMaLmeil y4acTHUKOB pbiHKa AiparoleHHblx Metannos (LBMA) ¢ 1999 roga.

+ Ceptudmkatbl Good Delivery JIoHAOHCKOrO pblHKa NnaTuHbI U Nannagus (LPPM), noateepxaaetcs ¢ 1999 roga

OcHoBHas NpoayKLms:

+ baHKOBCKMe 1 MepHble CNIUTKM U3 30710Ta, cepedbpa 1 MeTanoB NNaTUHOBOW rpynmbl

+ AHopibl 3 6N1aropOAHbIX METaNNoB

+ [OpOLLIKM U XMMMYECKIUe COeAMHEHNS NNATUHOBbIX METaNIoB

+ CeTKu KaTanusaTopHble

+ Muwwehu cepebpsiHble

+ TUrK NPOMBILLNEHHbIE

* Mocypa na6opaTopHas M3 61aropoAHbIX MeTassoB Axuoneproe obuiecTao

+ AnnapaTbl CTeKNoNNaBubHble U GUIbepHble NUTaTeny EkaTepuHOyprckvin 3aeog,

+ MuLLIEHN U3 paroLieHHbIX MeTanmnos no o6paboTke LIBETHbIX METaroB
* MNpokat

. I'IgoaonOKa, B T.4. TEPMOINEKTPOAHAS MPOBOJIOKA 624097, Ceeppnoeckas obn.,

* Mpunoun r. B-Mbuuma, np. Ycnexckui, 131

+ CTomaTonornyeckme nagenus Tenedon: (343) 311-46-00, www.ezocm.ru

000 "®U3JNABIMPUBOP" npeanaraeT MUMNOPTHOE 060pY0BaHNE U MaTepuanbl Ans
nabopaTopuil M LLEHTPOB KOHTPOIS KaYecTBa, PEereHTbl ANIfl aHanu3a 1 Cbipbe Ans CUHTe-
3a cy6cTaHumit. Mbl npepicTaBnsiem B Poccun komnanun YMC, VICI (Valco Instruments),

Bio-Lab, TCI, Tosoh, Zellwerk, Reaction Engineering, Peak Biotech.
Du3/labllpunbop

ronoBHom oduc pacnonaraetcs B Mockse.

Hawm Bo3moXKHOCTH:

Hawa Komnanusi, PU3JTABINPUBOP, pa6oTaet ¢ 2006 roaa Ha pocCUIICKOM pPbIHKe,

. TexHnyeckasa nognepxka u HOCHEI’IpOAa)KHbIﬁ CepBUC NOCTaBJIEHHOIO 060pyAOBaHMﬂ npoBo-

JUTCS C MOMOLLbIO COGCTBEHHOI CEPBUCHOI CIYXObI.

*  Kpome 06bI4HOI1 ;OCTaBKM, OCYLLLECTBASIETCA CPOYHast A0CTaBKa U3 EBponbl — ToBap OCTaBNS-

eTcAa [10 CKJlafa 3aKa3unKka B TeyeHue 1 - 2 Hepenb.

«  [narpysos, rae TpebGyloTcs creLuanbHble YCNOBUS TPaHCTIOPTUPOBKY, Mbl IeflaéM JI0CTaBKY
B YC/IOBUSAX «X0JI00BOM Lien», Ha YCNOBUSAX OT «[BEpPU A0 ABEPU», C NPeAoCTaBNeHUEM pac-

neyaTKu TeMnepaTypHOii KpUBOW.

MoMuMo nocTaBoK 060pyA0BaHKs, CbIPbsl U PACXOAHBIX MaTepUaoB, Mbl TAKIKE Npegnaraem:
*  KOHCYNbTaLuu U NOMoLLb B pa3paboTke METOA0B,

*  nop6op 060pyAOBaHUA 1S IKCTPECC-KOHTPONS ChIpbS.

*  MpoBefeHMe 06yYaloLL X CEMUHAPOB MO NOCTABJISIEMON NPOAYKLNN.

+  06yyeHue CneLmMan1cToB OT HaLLKMX NOKyNaTesneil Ha NPON3BOACTBAX HaLMX NApPTHEPOB.

www.fizlabpribor.ru
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37 paBooxpaHenns Poccuiickoin depepauun

PekTop - Cepreii Muxaiinosuy KyTenos, JOKTOp MeAULMHCKUX HayK, npodeccop, 3acny-
JKeHHbIN Bpay Poccum.

o OT MeaMuMHCKOro (akynbTeTa K MeAULMHCKOMY yHuBepcuTeTy. CBepAsioBCKMii rocy-
[apCTBeHHbI MeAULMHCKNA MHCTUTYT ocHoBaH MNocTtaHoBnexnem CHK PCOCP ot 10 mona 1930 r. Ha cerogHAWwHMM
JieHb YpanbCKuil rocyAapcTBeHHbIN MeauUMHCKUA yHuBepeuTeT (YTMY) 85 neT ycnewHo paboTaeT Kak MOLUHbII 1
BNUSATENbHbIN B pernoHe 06pa3oBaTesibHbli, HayuHbli U MeToauyeckuii LueHTp. YITMY no npaBy cuntaetcs BefyLwum
BbICLUNM Y4ebHbIM 3aBefieHUeM MeNLIMHCKOro Npoduns, 3aHMMaloLL UM NOYETHOE MECTO B JieCATKe NyYLluX Meau-
LMHCKMX BY30B CTpaHbl, No peidTuHry Ikenept PA (2016) BxoguT B Ton-100 nyywmx yHueepcutetoB Poccuu. Kagpo-
Bblii NOTEHLIMaN NpaKTUYeCcKoro 3apaBooxpaHeHust EkatepuHbypra, CBepanoBCKoii 061acTy NPaKTUYECKMN NOTHOCTBIO
copmupoBaH BbinyckHukamu YITMY, Becomblil BKNaj, BHECEH B NOAFOTOBKY BpayeGHbIX KapoB Ans YpanbcKoro pe-
TMOHA B LIEJIOM.

06pa3oBaHue yepe3 BCIO XU3Hb. B HacTosiwee Bpems B YTMY peanusyioTcsi o6pa3oBaTenibHble NPOrpamMmbl
cneyuanuTeTa no HanpaeneHusMm - JleueGHoe aeno, Meguatpus, Ctomatonorus, Meauko-npodunakTuyeckoe aeno,
dapmaums, Knuinyeckas ncuxonorus; 6akanaBpuata - CoumanbHas pabota, CecTpuHcKoe fieno; MarucTpartypbl —
O6uiecTBeHHOe 3apaBooxpaHeHne. ChopmupoBanach npeeMcTBeHHOCTb 06pa3oBaTeNibHbIX NPOrpaMM NOArOTOBKM
KaZipoB BbiCLIe/ KBanM(pUKaLuM Mo cneuuanbHOCTAM MHTEpHaTypbl (31 cneunanbHOCTb), opanHaTypbl (61 cnewu-
anbHOCTb), acnupaHTypbl (42 cneynanbHocTy). Mo 30 cneynanbHOCTAM ocylecTBAseTCs NpodeccoHanbHan nepe-
NOAroTOBKA W YCOBEPLUEHCTBOBaHME Bpayeil. B yHuBepcutete exxerofHo yyarcs 6onee 4,5 Tbicay cTyeHTOB, Ha da-
KynbTeTe MoBblleHUs KBanupukaumm - Gonee 5 Tbicay Bpayeil.

Yyenble YTMY - 3ppaBooxpaHenuio Ypana. OrnsjpiBasicb Hasaj U cbeperasi TpaguLmuy, By3 yCTpemeH B 6y-
Zyliee, OPUEHTUPYETCS Ha JTyyLuMe MUPOBbIe NPaKTUKK, BHEAPSSt NHHOBALMOHHbIE TEXHONIOTMM 06YUYEeHNUS, COBEpLLEH-
CTBYS HaYYHbIiA MOUCK, YTO NO3BOJISIET YBEPEHHO JOCTUraTh BbICOKOI Lienu: «Bo 6/1aro 340poBbs ypanbLes — H3yyatb,
HCLenaTb, BOCAHTbIBaTb!».

r. Ekatepun6ypr, yn. Penuna, .3, (343) 214-86-71, www.usma.ru

50//- BOIII'OFPAACKMF] rOCYJAPCTBEHHbIN 5 TEXHM‘!ECKMVI YHUBEPCUTET
(BonrT'TY) — BepyLumii By3 MoBOMKbS, KPYMHbI Hay4HbIN LeHTp H0ra Poccuu, BXo-
JALWMIA B YACNO IMAEPOB TEXHUYECKUX BY30B CTPaHbI.

B cTpyKType yHuBepcuTeTa — BOCEMb (haKyNbTETOB OYHOrO 06YYeHUs, TpU —
OYHO-3a04HOTO M 3204HOT0 06YYeHusl, PaKyNnbTeT NOArOTOBKM MHOCTPAHHbIX CreLu-
anucToB 1 (akynbTeTbl JOBY30BCKOW NOATOTOBKM M MOCNEBY30BCKOro 06pa3oBa-
Hus. B coctaB Bonrl TY Takxe BXxoaaT Tpu ¢punuana: Bomkckuii nonMTeXHUYecKuii
UHCTUTYT (BIN), KaMbIWKMHCKMIA TeXHONOrMYecKuii MHCTUTYT (KTU) 1 BomKckuit Ha-
YUHO-TexHUyeckuii komnnekc (BHTK), Haykoemkasi npopyKuusi KOTOPOro BOCTpeGoBaHa NpeanpusTUsiMu
060POHHOIA, aTOMHOW, aBUALMOHHOM, METanypruyeckomn, XMMUYECKOIA U Apyrux oTpacsiell NpoMbILLAIEeH-
HOCTH, OTAeNbHbIe BUAbI KOTOPOW NOCTaBASOTCS 3a Py6ex.
Wy CerogHsi  Bonrorpagckuit  rocygapcTBeH-
Hblii TEXHUYECKUI YHUBEPCUTET OTMeYaeT CBOe
85-neTue n nNpofoMKaeT pewaTb CBO rMaBHYHO
3aflayy — MOAroTOBKY BbICOKOKBaNM(uLuUpo-
BaHHbIX MHXEHEpHbIX KafpoB [Jii MaLuMHO-
CTPOEHUS, XUMUYeCKOW W HedTexummuyecKon
NPOMbILIIEHHOCTH, MeTann006paboTkn, aBTo-
MOGUNIbHOrO X03A1ACTBA, OGOPOHHOI MPOMbILL-
NEHHOCTHU W JpYrux BeAywmux oTpacneil 3KOHo-
MUK CTpaHbl, BHOCSI BECOMbIii BKNaj B Aeno

YKpenneHus ee MoryL,ecTsa.

400005, Bonrorpag, np. uM. JleHuHa, 28
Ten.: (8442) 23-00-76
www.vstu.ru
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YPAIMTVIEXAHOBP

«YPAJIMEXAHOBP» — 3T0 KOMMJIEKCHBIN HayYHO-UCCNEA0BaTENbCKUIA U NMPOEKTHBIA MHCTUTYT B 06-
NacTy ropHoOro fiena, o6oralLeHus, MeTannyprum, XMMUM 1 cTaHAapTM3aLum, 0cHOBaHHbIN B 1929 . C 2000
r. OAO «YpanmexaHo6p» IBASIETCA YacTblo CTPYKTYPbl YpanbCKoi FOPHO-MeTanaypruyeckoi KoMnaHum
000 «YI'MK-XonauHr». Mbl 06bejuHsieM OMbIT NPOEKTUPOBAHUS BCEX NPEANPUATUIA XONANHTa.

B chepy pestenbHocTn OAO «YpanmexaHobp» BXOAAT CneayoLe HanpaBieHus:

* Paspa6oTka TexHonoruii B 06nactu o6oraleHus, ropHoro gena u MeTannyprum;

* KomnnekcHoe npoeKTUpoBaHWe CTPOUTENbCTBA U PEKOHCTPYKLNUN 060raTUTENbHbIX, FTOPHbIX, Me-
TanTypryecknx U XMMUYECKUX NpesnpusTun;

* BbInosiHeHne HayyHO-UCCNeA0BaTENbCKMX PabOT NPUKNAAHOIO XapaKTepa;

* AHanMTUYECKUi KOHTPOb U U3YYeHUe BeLLLeCTBEHHOTO COCTaBa MUHEPAbHOTO CbIpbSi.

* KomnnekcHble MHXUHUPUHTOBbIE YCAYTN Ha BCEX CTafAUAX MHBECTULIMOHHOIO NPOEKTa;

* ApanTauusi TeXHUYECKOM JOKYMEHTaLIMK Nog, Tpe6oBaHus 3akoHogaTenscTs PO, KasaxcTaHa, Y3be-
KUCTaHa u Ap. cTpaH-uneHoB CHI® ana peanusauum MHBECTNPOEKTOB Ha TEPPUTOPUN laHHbIX FOCYAapPCTB

Hawmmun 3akasumkamu SBNSOTCS BedyLime cucTeMoobpa3yiol e komnaHum Poccum u 3apy6exos.
0AOQ «YpanmexaHo6p» BbINOHSET paboTbl N0 NPOEKTUPOBAHMIO U BELLET HayYHO-UCCNe[0BaTENbCKYHO fie-
ATENbHOCTb NS MeTanypruieckux, ropHbIX 1 060raTUTeNbHbIX NpeanpuaTHil 23 cy6bekToB P, a Takxe
KoMnanui Kutas, ctpan CHI, Wpana, ABctpanuu, Appuku u 1.4,

0AQ «YpanmexaHobp» B CBOEN [ieATENbHOCTU COYETAET CNaBHbIE TPaAULUM COBETCKON UHXEHepPHO
LUKOJTbI ¥ NPOTPECCHBHbIE MUPOBbIE TEHAEHLMM B 06/1aCTH FOPHOA06bIBAIOLLLEI U XMMUKO-MEeTanypruye-
CKOW NPOMbILLIEHHOCTH, YTO rapaHTMpYeT KayecTBO BbIMNOJHEHUs NOCTaBNEHHbIX Nepef HaMK 3ajauy s
JOCTHXeHus Bawwmx ueneii.

620144, EkatepuH6ypr, yn. XoxpsikoBa, 87
+7 (343) 344-27-42, www.umbr.ru

~
C } VYpanbckuii Bank
e’  PEKOHCTPYKUMM W pa3BUTUA

YPAJNIbCKUIA BAHK PEKOHCTPYKLIUM U PA3BUTUA (YEPUP) — OMH U3 KPYMHEIiLUMX YHUBEPCaNbHbIX 6aHKOB
cTpaHbl, ocHoBaH B 1990 r. Jluaep 6aHKoBCKoW oTpacnyu CBepAioBCKoi 06nacTy, 3aHMMaeT 1 MecTo No akTUBaM M
CPeACTBaM YaCTHbIX K/IMEHTOB cpeay 6aHKoB Ypana v 3anagHoi Cubupm n 55 MecTo — B peiiTUHIe HafieXXHOCTY 6aH-
KoB xypHana Forbes. BxoguT B TOM-10 cpeau KpynHeilumx poccuitcknx 6aHKoB No NpUpOCTY BKNafoB ¢ Havyana 2015
ropa.

CeTb 6aHKa HacuMTbIBaeT 0Koso 1500 Touek 06CNYKMBAHNS KIIMEHTOB — COBCTBEHHBIX OTAENeHMIA, 6aHKOMaToB
1 TEPMUHANOB.

YBPUP uMeeT akKpeAuTaLMio rocyapCTBEHHOTo AreHTCTBa N0 CTPaxoBaHuio BKNafoB (ACB) Ha BbinnaTbl BKNag-
yuKamM 6aHKOB, B OTHOLLEHUM KOTOPbIX NPOKU30LLEN CTPaxoBoii cryyai. B okTsbpe 2015 roga 6aHk Bbi6paH ACB B Ka-
yecTBe MHBECTOPA Ans GMHAHCOBOTO 03z0poBneHus BY3-6aHka, B Hos6pe 2015 roga YEPuP npuobpen 99,99% akuuit
BY3-6aHka.

BaHK BkntoyeH B cocTaBneHHblit LIb PO cnncok poccuiickinx 6aHKOB, rae HerocyAapcTBeHHble NEHCHOHHbIE (OH-
Abl N0 3aKOHY MOrYT pa3MmeLaTb NEHCUOHHbIE HAKOMIEHNS, a TaKXKe B CIMCOK 52 poccUinCKuX H6aHKOB, B KOTOPbIX MO
3aKOHY MOTYT 06CNY)XMBATHCS CYETA XUIULLHO-KOMMYHANbHbIX X035IHCTB.

YBPuP - counanbHo-0TBETCTBEHHbIN 6aHK, BxoguT B TOIM-15 poccuiickux 6aHKoB No pacxofam Ha 6naroTBopu-
TeNbHOCTb, OH 3aHMMAET 12 MeCTO MO COOTHOLUEHMIO 611ar0TBOPUTENbHBIX 3aTpaT U NPUObINK (UCCneAoBaHNe Xyp-
Hana «baHkoBckoe 0603peHune» no utoram 2014 roga). B 2008 rogy YBPUP npu yyacTum KopnopaTUBHbIX KIMEHTOB
Hayan peanu3auuto 611aroTBOPUTENbHOTO NPoeKTa «[leTu BepsT B Yyf0», NOMOrasi AETSM C OrpaHUYeHHbIMU BO3MOX-
HocTIMK. C KaX[,0r0 KOMUCCUOHHOTO cHopa 3a OTNpaBneHHOe NiaTeXHoe NopyyeHne 6aHK nepeynucnsieT Ha peanu-
3aumio 6naroTBopuTenbHoI nporpammbl 1 py6nb. B 2014 rogy YBEPUP Takxke 3anycTun NpoeKTbl N0 COLManbHOM
afjanTaLum pedaT B AETCKUX OMaX B pa3Hblx ropogax Poccum — «Monyraii» (Ncuxonoruyeckue 3aHATUs Mo pa3BuTHio
yBEpEeHHOCTH B cebe) u «KTo 5, unu MpoBepeHo Ha cebe» (0byyatoLias nporpamMma, Hanpae/ieHHas Ha NMosyyeHue 3Ha-
Hui o npocdeccusx). CerogHs YBPUP noppepxuBaet 42 aeTckux yupexaenus B 27 ropogax Poccum.

www.ubrr.ru
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KOMMAHUSA OUA3M c 1988 roga nocTaBnsieT 060pyoBaHuUe, pacXOfHble MaTepu-
anbl U peakTUBbI POCCUNCKUX U 3apy6EXHbIX MPOU3BOANTENEI NSt HY)XJ XUMUYECKHUX,

ANAM 61ONIOTNYECKHX, MEeAULMHCKKX, NULLEBDbIX na6opaTopm7|, d)apmaueBqueCwa u 6uo-
corpenenan aGopropin TeXHOJIornyeckKux npep,npwﬂmﬁ.

AccopTuMeHT npoayKLuu [Jnaam - camblil LLMPOKNIA HA POCCUIACKOM pbIHKe — 6onee

CTa ThiCAY HAaUMEHOBaHMN:

+ 06wenabopaTopHoe 060pyA0OBaHUe: LEeHTPUDYrW, MOPO3UITbHUKM, XONOAUIBHUKY,
TepMocTaTbl, FOMOTreHU3aTopbl, MELLanKK1, BECbl, [03aTOPbl, BbITSXKHbIE, NaMUHapHble LKadbl,
MUKPOCKONbI, CACTEMbI OYUCTKU BOAbI, HACOCHI 1 M.

AHanutHyeckoe o6opysoBaHue: CeKTPOPOTOMETPbI, aHANN3ATOPbI BAAXHOCTH, pepakTOMETPbI,

NA0THOMEPbI, aBTOMATUYeCKMe TUTPATOPbI, XpoMaTtorpadbl, KOHAYKTOMETpbI, pH-MeTpbI 1 np.

BuoTexHonornyeckoe 060pyi0BaHKe: 61OPeaKTopbI, LWeKepbl-MHKYHATOPbI, TEpMOCTATbI U Np.

06opygoBaHue gns paboTbl ¢ [AHK, PHK: IHK-amnandukTopbl, CeKBeHATpbl, aneKTpodopes, snek-

TPOMopaTopbl, reHHble NYLIKK, CTaHL MK [J03UpoBaHus U Bbigenenus JHK n np.

KneTouyHas MHXeHepus: MUKPOMaHUNYASTOPbI, MUKPOJUCCEKTOPbI, MUKPOUHBEKTOPbI 1 p.

06opyaoBanue pnst UDA: aHanusaTopbl, NPOMbIBaTENM, WeNKepbl ANS NAaHLWeT

KpnosamopaxuBaHue: KpuosamopaxueaTenu nporpaMMupyemble, KpUoxpaHunuLia, cocyfbl [io-

apa v np.

OpraHMyYecKuii CUHTE3: POTOPHbIE UCTIAPUTENN, PeaKToPbl XMMUYECKMe 1 np.

WcnbiTaTenbHoe 060pyi0BaHKe: Neum, KNMMaTYeCKHne, UCTIbITaTeNlbHble KaMmepbl 1 Np.

MnacTuK: Npo6bupKM, KOHTERHEPbI, NUMETKM, NNAHLLETbI, YalKu eTpy, HAKOHEYHUKN 1S NMUNETOK,

wTaTmebl, nnactuk gns UOA, MLUP u np.

CTeKso: NPo6MPKM, KONGbI, MMNETKM U M.

TMpuHapneXHOCTH: ANS MUKPOCKONUM, MUKPOBUONOT MM, UHCTPYMEHTbI U3 HEPXX. CTaNK, NPOMbIBan-

KW, LUTATUBbI, TEPMOCYMKM W Np.

PeaKTHBbI: KpacuTenu, UHEMKATOPbI, CTAHAAPT-TUTPbI, CPeAbl, CONK, hepMeHTbI 1 np.
www.dia-m.ru

Reaxys

REAXYS - KpaTyailLmit NyTb OT NOCTAHOBKM BONPOCA B 06/1aCTH XMMUM J10 NONYYeHUs OTBETA.

Reaxys fiBnsieTcsi YHUKaNbHbIM MHQOPMALMOHHBIM OHMalH-pecypcoM, NOMOraloLWmMM ccnegoBare-
nfiM, NpenofaBatensim, CTYAeHTaM 1 CrieLuanmcTam B 061acT MHGOPMaLMM HaXO[UTb U UCMONb30BaTb
MHDOPMALIMIO O XMMUM U ee MPUMEHEHUN B [PYruX Haykax. basa paHHbIX Reaxys COfepXuT AaHHbie 0
CTPYKTYPE XMMUYECKUX COEAMHEHNI, UX CBONCTBAX M PeaKLMUAX, a TAK)Ke BKITIOYaeT MHPOpMaLmio o0 MeTo-
JMKax NpoBefieH!s 9KCnepuMMeHTa 1 0XBaTbiBaeT LUMPOKWIA CMEKTP INTepaTypbl B 0611aCTH XMMUK.

Reaxys BxoguT B noptdonno uapatenbctea Elsevier — Befyliero MMpoBOro nocTaBLLyKa HayuHbIX,
TEXHUYECKUX N MeJULMHCKUX MHPOPMALIMOHHBIX MPOAYKTOB M ycnyr. KoMnaHus coTpyAHUYaeT C rno-
6anbHbIM Hay4HbIM coobLecTBOM, My6nukyeT 6onee 2500 xypHanos u 6onee 30000 KHIKHBIX HauMe-
HoBaHwii. OHnaiH-pewenns Elsevier Takxe BkntovatoT ScienceDirect, Scopus, SciVal, Reaxys Medicinal
Chemistry, Mendeley, PharmaPendium, Embase, Knovel, koTopbie no3BonsitoT NOBbICUTb NPOAYKTUBHOCTb
JenaTenbHOCTH CNeLManucToB B cdepe HayKu, 06pa3oBaHms U PasfiMyHbIX 0TPACASX NPOMbILLIEHHOCTH.

www.elsevierscience.ru
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OrBYH UHCTUTYT XUMUM TBEPAIOIO TENA YPASIbCKOIO OTAENEHUS POCCUMACKOM
AKALLEMUWN HAYK (MXTT YpO PAH) - oauH 13 BeAyLyx HayYHbIX LEHTPOB (yHAAMEHTasb-
HbIX W NPUKNAZHbIX UCCNe0BaHNi B 06n1acTh pU3MKOXMMUM TBEpPAOro Tena U Matepuano-
BefieHus. HCTUTYT (nepBoHayanbHo - Xumudeckuii uHcTTyT AH CCCP) 6bin opraHu3oBaH
WUXTT YpO PAH B . CBepanoscke (Ekatepunbypre) B 1932 r. MHCTUTYT BHEC 6ONbLUON BKNaj B pa3Butue

~ "/ YpanbCcKoro pernoHa uccinejoBaHUAMM o KOMMJIEKCHOMY UCTOSb30BaHUIO NEPBUYHDBIX U re-

HepaTopHbIX CMON, yrnei u He Ty, pa3paboTke METOAO0B U3BNIEYEHUS PeJIKUX MeTanoB, Co3-

NaHNI0 PU3NKO-XMMUYECKNX OCHOB MeTannypruyeckux npotieccos. B 50-x ropax Ha ero 6ase 6biam co3paHbl UHCTUTYT

meTannyprum u MHcTutyT anektpoxumun YOAH CCCP. B 1991 r. B CBA3M C MSMEHEHUEM HayYHbIX HanpaBneHWi U Bbl-

fieNleHneM B caMOCTOSTeNIbHOE NOAPa3feneHIe 1abopaTopuii opraHnyeckoro npoduns, HCTUTYT 6bii peopraHu30BaH
B MHCTUTYT XumMun TBepzoro Tena Ypanbckoro oTaenenus Poccuitckoi Akagemun Hayk.

OcHoBHoe HanpaBJneHne HayyHbix uccnegosaHuit UXTT YpO PAH - HanpaBneHHbli cuHTe3 TBepaodasHbIX coeau-
HEHWI M CNNABOB B Pa3NINYHbIX CTPYKTYPHbIX COCTOSIHUAX, UCCNefj0BaHNe UX QU3UKO-XMMUYECKUX CBOWCTB C Liefbio
pa3pa6oTKu NepcreKTUBHbIX MaTepuanos, COBEPLIEHCTBOBAHMS W CO3[aHNS HOBbIX TEXHONOTWIA, B TOM YuCie Mo nepe-
pa6oTKe 0TXOA0B MPOMbILLEHHbIX MPOM3BOACTB U OXpaHe oKpyXxatoLeil cpeabl. Mpu UHcTutyTe pabotaeT Cneyuanu-
3MPOBaHHbI Y4€HDIN COBET MO 3aLyUTaM JOKTOPCKUX U KAHAMAATCKUX ANUCCEPTALIMIA N0 HEOPraHNYecKom 1 Gpuanyeckoi
XUMUK. MHCTUTYT NPUHUMAET aKTUBHOE Y4acTHe B BbINOSIHEHWUN NPOEKTOB U NPOrpaMM HaLMOHaMbHbIX U MeXAyHapoa-
HbIX Hay4HbIX GOHAOB, TaKuX, Kak Poccuiickuii HayYHblit GoHA, Poccuiickuii pona hyHAAMEHTaNbHBIX UCCNe0BaHUN,
MexayHapogHblii HayuHbld GoHA (INTAS) 1 ap. CneuuanucTbl MHCTUTYTa NOCTOSHHO YYacTBYIOT B MeX/YHapOAHbIX
KOHhepeHUMsX U cUMNo3uymax. VIHCTUTYTOM YCTaHOBMEHbI [ONrOBPEMEHHbIE KOHTAKTbl C HayYHbIMU LeHTpamMu 1
yuéHbimun CLUA, dpaHumu, Tepmanny, Lseunn, Mcnanum, Monblum, Yexun ans BbINOAHEHUS COBMECTHbIX MPOEKTOB.
Haubonee 3Haunmble pe3ynbTathl GyHAAMEHTANbHbIX U NPUKNAAHbIX UCCNE0BAHUI NOMyYeHbl B CreaytoLmx obna-
cTaX: GU3NKOXUMUA OKCUIHBIX COEUHEHNN, B TOM YMCIE, BbICOKOTEMMePaTypPHbIX CBEPXMNPOBOAHUKOB; TYronnaBkue
W3HOCOCTOKMeE COEMHEHNS U MaTepuaibl Ha UX OCHOBE; JIETKOMNaBKMe GbICTPOTBEPAEIOLLME U SHEPTOEMKME CMINaBbl;
KoMMeKcHas nepepaboTka TEXHOreHHOro U MUHEPAbHOTO CbIPbs C MOJTyYEHUEM Ha ero 0OCHOBE HOBbIX MaTepUanos;
KBaHTOBas XUMMUS 1 CeKTPOCKONMS TBEPAOro Tena.

www.ihim.uran.ru

)

<
g JTIABUEHTP

Nl
3A0 "JIABLLEHTP" - pOCCVIVICK:FI KOMMaHusi, OCYLLECTBASET CBOKO AesTenbHocTb ¢ 2004 roga. Cneum-
anu3upyeTcs Ha KOMNIEKCHOM OCHALL,EHUM NabopaTopuii LUMPOKUM CMEKTPOM 060pyA0BaHUS - OT 06LLe-
NabopaTopHOro, CTaHAaPTHOrO Ha3HaYeHUs 0 NoA60Pa BbICOKOTOYHBIX aHANUTUYECKNUX NPUGOPOB SKC-
KNO3UBHOrO XapaKTepa noJ, NPoeKT 3aKa3yuKa.

lMpuopuTeTHbIE HaNpaBNeHUs:

«  AHanuTMdyeckue TpuU6Opbl  (INEMEHTHbI  aHanus,  Xxpomartorpadus,  XpomaTto-macc-
cnekTpomeTpus, cnektpomeTpusa YO-Bugumoro guanasona, UK-dypbe, Raman u KP cnektpo-
meTpus);

«  MwuKpoBO/HOBbIE CUCTEMBI CUHTE3a M Npo6opasnoxeHus Milestone;

«  PeHTreHoBckue cnekTpoMeTpbl 1 audpaktomeTpbl Rigaku;

*  OMNeKTPOHHbIE CKaHUPYIOLLME U MPOCBEYMBAIOLLME MUKPOCKOMbI;

«  0O6opyaoBaHue Metrohm sl MOHHOTO aHanKu3a (TUTPATOPbI, MOHHbIE XpoMaTorpadbl, BONbTaM-
nepmeTpbl);

«  BuoTexHonornyeckoe 06opynoBaHue;

«  06opyaoBaHu1e 1 Npubopbl 415t NPOBeAeHUS (PU3UKO-MEXAaHUYECKUX UCTIbITAHWUN;

«  060pynoBaHMe ANs MaTepuanoBeeHNs: ONTUYECKAsh MUKPOCKONMUS U NPOGONoAroTOBKa;

+  JlabopaTopHasi Me6erb, 06LLenabopaTopHoe 060pyA0BaHHE,;

KomnaHus Hanpsimyto cOTpYAHWYAET TOMbKO C BEAYLLUMU MUPOBbIMU NPOU3BOAUTENSIMU labopaTop-

HOro 060py0BaHNA, 3aHMMAIOLL UMK INAUPYIOLLEe NONOXEHWE B CBOMX CerMeHTax pbiHka: Rigaku, Agilent
Technologies, Tescan, Milestone, Hitachi, Merck Millipore, Metrohm u ap.

620144, Ekatepun6ypr, yn. Kyi6biwesa, 55 od. 501, TenedoH: +7 (343) 359-29-70, www.labcenter.ru
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OTUCUPRPAPM

MAO «OTUCUPAPM» — KomnaHus, obpa3oBaBLUasCs B pe3ynbTaTe BblfeneHns 6peHANPOBaHHOMO
6e3peLenTypHOro 61u3Heca U3 KpynHeiien poccuiickoii papmavieBTuyeckoit komnanum MAQ «dapmcTan-
JapT.

Mog ynpasnenuem MAO «OTucudapm» Haxoputcs NopTdenb caMblx NOMYNAPHbIX Ge3peLenTypHbIX
npenapaToB OTEYECTBEHHOTO NPOM3BOACTBA, Takux Kak Apbuaon®, Adobason®, AMUKCUH®, MeHTan-
rMH®, OntokocTat®, Komnnueut® u ap.

MAO «OTtucudapm» 3aHUMaeTCs NPOABMKEHNEM U Npojaxeil 6e3peLenTypHbIX IeKapCTBEHHbIX npe-
napaToB W 6MONIOTMYECKU-aKTUBHbIX A06aBOK. OCHOBHOE BHMMaHWe KOMMaHUs yfensieT COBEpLLEHCTBO-
BaHWIO KayecTBa NpenapaToB 1 CTPaTErMyeckoMy pa3BUTHIO CBOMX BPEHZ0B.

Ha TeKywuit MOMEHT NpOAYKTOBbIN nopTdenb komnanuu OTucudapm cocTouT M3 67 npenapaTos, Ko-
TOpble NPeACTaB/eHbl B HAMGOMEe 3HAUMMbIX TepaneBTUYECKUX KaTeropusix KOMMEPYECKOro cerMeHTa
(apmaueBTHYECKOr0 pbiHKa Poccui.

Mpou3BOACTBO NPOAYKLUN KOMMAHUM OCYLLECTBISIETCA Ha MPOMbILLAEHHbIX NAOWajKax no npous-
BOZCTBY JleKapcTBeHHbIX cpeacTB A0 «®apmcTaHaapT», rae BHeApeHa, GyHKLUUOHUPYET U NOCTOSIHHO
COBEpLLEHCTBYeTCA cuctema ynpasnenns kadectsom: MAO «@apmcTtaHgapt-Jlekcpesctsay, MAO «dapm-
craHgapT-ToMmckxumdapm», MAO «PapmcTaHaapT-YdaBUTA» u 3A0 «JIEKKO».

Ha Bcex npeanpusaTusx NMAO «DapMcTaHzapT», rae Npou3BOAATCS NeKapCTBEHHbIE CPeSCTBaA KOM-
naHuu MAO «OTucudapm» BHeppeHa, GYHKLMOHMPYET M MOCTOSIHHO COBEPLUEHCTBYETCS CUCTeMa ynpaB-
NeHns kayecTBOM. [leicTBytOLLas cUCTeMa ynpaBneHns KauyecTBOM pa3paboTaHa W BHefipeHa CTPoro B
COOTBETCTBUM C TpeboBaHMsMU [upekTubl 2003/94/EC, HaumoHanbHbIx cTaHaapToB PO FOCT P 52249-
2009 (GMP) «[paBuna Npou3BOACTBA W KOHTPONS KauyecTBa JIeKapCTBEHHbIX cpeacTB» u FOCT P UCO
9001-2008 (MCO 9001:2008) «CucTeMbl MeHePKMEHTa KauecTBa»

www.otcpharm.ru

Ecnu Bam Heobxopum TepMUYECKUid aHanu3, aguabaTuyeckas peakum-

“ ETzs t" OHHas KanopumeTpusi UK onpefeneHne Tennoduanyeckux CBoMCTB — obpa-

wanTtecb B NETZSCH. Bonee 50 net onbiTa B NpUKNaAHbIX UCCNEA0BaHUSX,

COBpPeMeHHas NIHelika NpUbOPOB U LUMPOKUIA CNEKTP NpejsiaraeMblX YCyr rapaHTUpYIOT, UTO Hally Tex-

HUYECKMe peLLeHus He TONIbKO CMOTYT COOTBETCTBOBaTb BCeM Balumm noTpe6HOCTAM, HO U NpeB30AYT
Bawwuum oxupanus.

Otpenenue Analyzing & Testing rpynnbl komnauuit NETZSCH pa3pabaTbiBaeT 1 NPOM3BOAMUT BbICO-
KOTOYHble COBPEMEHHbIE MPUBOPbI [/ TEPMUYECKOro aHanu3a u usMepeHus Tennodusnyecknx xapak-
TEPUCTUK, a TaKXKe NpeanaraeT NpoBefeHNe KBaNUPULMPOBAHHbIX MU3MEPEHNUA B HaLUKMX NabopaTopusX.
Hawwum npubopb! LWMPOKO MCMONb3YIOTCS Kak B NPOM3BOACTBE, TaK U ANS NPOBELEHUS HAYUHbIX UCCneso-
BaHWUi. OCHOBHbIMM 06N1aCTSMM NPUMEHEHUSA ABNSIOTCS: HaHOMaTepuarbl, KepaMUyeckue, NoNUMepHbIle,
KOMMO3ULMOHHbIE , hapmaLieBTUYeCKMe MaTepuanbl, a Tak)Ke MeTansbl, OTHEYnopbl pasnnyHbie BUAbI
TonnumBa.

JnpepcTBo B 0611aCTM MHHOBALMOHHbBIX TEXHONOTUIA M 6ECKOMMPOMUCCHbIE CTaHAAPTbI KayecTBa fie-
NaloT Hac OAHOI U3 BedyLMX MUPOBbIX KOMNaHWi B cdepe Tepmuyeckoro aHanu3a. locnepoBartenbHO
COeJMHSIS HOBble YHUKaNbHbIE Pa3paboTKy, TECHO COTPYAHWYAS C MONb30BaTENsIMU U YYUTbIBas UX MO-
TPe6HOCTH, Mbl pa3pabaTbiBaeM HOBble NPU6OpbI.

®upma NETZSCH - 370 BbICLUMIA YPOBEHb TEXHNUECKOI KOMMeTeHLmK. [epBoknaccHoe nporpaMMHoe
obecreyeHme, BbICOKO LEHUTCS 9KCMepTamMm, 0COGEHHO B 06/1aCTH PacyeToB (Takux Kak pacyeT KUHETUKH
peakLyi 1 MHOFOKOMMOHEHTHDbII aHann3), NOATBEPXAAeT BbICOKYHO CTeneHb TEXHUYECKOI FPaMOTHOCTH
1 rapaHTUpyeT NPEeBOCXOACTBO HALIMX MPOAYKTOB W YCIyr.

117198, r. Mockea, JleHuHckuii np., a. 113/1, od. 41314
Ten.: +7 (499) 272-0532; Mo6.: (985) 760-35-57
www.netzsch-thermal-analysis.com/ru/home/



MapmHépsI U crioHcopbI 269

=" Ypaneckuid

iy 6uomeduyUHCKUl Knacmep

HEKOMMEPYECKOE MAPTHEPCTBO «YPAJIbCKUA BUOMEAULIMHCKUI KITACTEP» - 06befuHeHue
npesnpusTMA, HayyHO-UCCNef0BaTENIbCKUX OpPraHM3auMit U KOMMaHWA B 061acTU  3[paBOOXPaHEHUs.
MapTHepcTBO 6b110 co3aaHo B 2010 roay, 06beanHMB 6onee 30 y4aCTHUKOB.

Cdepbl gesTenbHocTH:

1. Mpou3BoacTBO hapMaLeBTUYECKON NPOAYKLMM, MEAULIMHCKONA TEXHUKM, U3AENNA MeAULMUHCKOTO
Ha3HayeHus, fe3UHOULMPYIOLLUX CPEACTB U YNaKOBKM Ans hapMaLeBTUKK.

2. HayuHo-uccnepoBatenbcKas fiesTeNlbHOCTb (pa3paboTka OpUrMHabHbIX MOMEKYN fJ1S 1IeKapCTB,
MacLITabupoBaHKe TEXHONOMMI NOJyYeHUs NpenapaToB, pa3paboTKa BUOTEXHONOTUYECKNUX U XUMUYECKUX
cybCTaHLui).

3. MeHe)XMEHT NPOEKTOB B MeauLMHe U hapMaLeBTUKM.

4. [nctpubyuus nekapcT. CepBucHoe 06CNYXMUBAHUE MELULMHCKO TEXHUKN.

5. MogrotoBKa KBanuduULMpOBaHHbIX KafpoB A1S 3fpaBOOXPaHeHMs U GapMaLLeBTUYECKOI MPOMBbILL-
NEHHOCTH.

CrtpaTternyeckas Lenb [1lapTHepCTBa - ynyylieHne KayecTBa XNU3HN POCCUACKMX MaLYEHTOB.

www.urbiomed.ru

/A A 3ABOA MEOCHHTE3

3ABOJ ME[ACUHTES3 - einHbIN KOMMAEKC N0 NPON3BOACTBY CYOCTAHLMIA, XNAKNX U TBEPAbIX NeKap-
CTBEHHbIX GOpM NpenapaToB, COOTBETCTBYHOLLUX POCCUNCKUM U eBponelickum Tpe6oBaHusim GMP. 3aBop,
paboTaeT B cooTBETCTBUM C CMCTEMON MeHe)KMeHTa KayecTBa no Bepcun MC IS0 9001:2000.

3aBop MeacuHTE3 NpoKU3BOAUT MH(Y3MOHHbIE PACTBOPbI, FTOTOBbIE JIeKapCTBEHHble (HOPMbI FeHHO-
MHXXEHEpPHOro MHCYNHA YenioBeKa «POCUHCYNMH»®, MPOTMBOBUPYCHBII Npenapat «TpuasaBupuH»® (npe-
mapat Ha OCHOBe OpUrMHaNbHON MOMEKYJIbl, Pa3paboTaHHON POCCUIACKUMU YYEeHbIMM).

B pamkax cornatueHusi 0 CTpaTerMyecKoM napTHePCTBE C MeXAYHAPOAHbIM XUMUKO-(hapMaLieBTUYe-
CKWUM KOHL,epHOM Bayer Ha nnowjaake 3aBoaa MeficUHTE3 NPOM3BOANTCS aHTUOUOTHUK «ABEJIOKC».

3aBog MeicuHTE3 peanuayeT MoJHbIA LMK NPOU3BOACTBA reHHO-MHXEHEPHOTO MHCYNMHA. «POCUHCY-
nuH»® BbinyckaeTcs BO (nakoHax, KapTpUAXKaX, OAHOPa30BbIX NpeBapUTENIbHO 3aMNOHEHHbIX U MHOTO-
pa30BbIX WNPUL-PyYKax. Ha npesnpusTum co3gaeTcs MHCYNMHOBAA NoMna.

Mpenapart «Tpua3aBuUpvH» pa3paboTaH POCCUIACKUMMU YYEHbIMU Ha OCHOBE OPUTMHANIbHON MONEKYbI.
O6nafaeT WUPOKUM CNEKTPOM NPAMOI NPOTUBOBUPYCHON aKTUBHOCTH B OTHOLLEHMM 6onee 15 BUAOB BU-
pycoB, BKJIH0Yas BUPYC rPUNNa, B TOM YMCIE MTUYMIA U CBUHOI. IQPEKTUBEH ANs neyeHns u npopunakTy-
KU BUPYCHbIX 3a00/1eBaHMI, B TOM YKCAE TPUNMa JIL060I STUONOTUN.

www.medsintez.com
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o‘..”o‘ rpynna KoMnaHui

BEAYLLMA XMMUKO-OAPMALIEBTUYECKUIA XONJUHT POCCUN - KpynHeWwasi KoMnaHusi, NpefocTaBnsoLas
BECb KOMMEKC YCNYT MO CO3[jaHMI0 U OCHALLEHNIO hapMaLeBTUYECKUX, XMMUYECKUX, NMULLEBbIX, GUOTEXHONOMUYECKNX
NPON3BOACTB, 06bEKTOB XMMUYECKOTO CUHTE3A, 3IEKTPOHHOI W HeYTEXUMUYECKUX NPEANPUSTHIA, pasNNyHbIX nabopa-
TOPHbIX KoMnnekcoB oT greenfield project 4o Bbinycka nepBoii TabneTkM, amnynibl UAW NPOAYKLNW XMBOTHOIO NPOUC-
XOXAeHUsI. B aKTUBE KOMNaHUN KONOCCANbHbIN OMbIT MO OPraHU3aLyMK «Nof KIHY» aHAIMTUYECKUX U UCCNefoBaTeNb-
CKMX NabopaTopuid, NONHOTO L{MKNa NPOM3BOACTBA FOTOBbIX IEKAPCTBEHHBIX (OPM, NPOMBILLIEHHOrO NPOU3BOACTBA
(hapmaLieBTUYECKUX CY6CTaHLMIA, TPOM3BOACTBA BUONOrMYECKM aKTUBHbIX BELLLECTB W GMOMPOAYKTOB, @ TaKXe co3Aa-
HWe BUBapHeB U paanodapMNponN3BOACTB.

KoHconupaaums npoeKkTMPOBOYHbBIX, CTPOUTENBHbIX U UHXEHEPHDBIX PELLEHUIi C UHTerpaLyneii eanHuL, 060pyLoBa-
HUS! Pa3NINYHbBIX NPOM3BOAUTENEN B eZIMHYI0 TEXHOMOTUYECKYIO JIMHUIO B CTPYKTYpE OfHOI0 UCMONHUTENS o6ecrneynBa-
€T 3aKa34uKy yBepeHHOCTb B yCrelHOM BBOJEe 06beKTa B KCMNyaTaLmio.

B pamKax cucTeMbl «OFHOTO OKHA», COTPYAHUYAA C OfHUM UCTIONHUTENEM, HALUK KIIMEHTbI NONYYAIOT:

* KOMMIEKCHOE NPOEKTUPOBaHUeE, CTPOUTENCTBO 06HEKTA, MOHTAX KOHCTPYKLIMIA KOMNIIEKCOB YUCTbIX NOMeLLe-
HWUI COBCTBEHHOO NMPOU3BO/CTBA, MHXEHEPHDBIX CUCTEM

* NPOEKTUPOBaHMeE, CO3[aHNe U OCHaLLEeHUe TEXHONOMMYECKUX JIMHUA ANs pa3paboToK M NPOU3BOACTBA JeKap-
CTBEHHbIX HOpM

* NoAGOp 1 NOCTaBKY 060pyA0BaHUS [/l MUOTHOMO NPOM3BOACTBA U KOHTPONS KayecTBa Cy6CTaHLUMIA, nekap-
CTBEHHbIX GOpM, onpeseneHus 61oNorMyeckonn 6e30NacCHOCTU U KOHTPONS KayecTBa NULLEBbIX NPOAYKTOB OT MEXAY-
HapPOAHbIX U 0TEYECTBEHHbIX NPOU3BOAUTENEN

* pa3paboTKy 1 reHepupoBaHNe COBPEMEHHDIX TEXHONOMUIA 1S NPOM3BOJACTBA, OMbITHO-KOHCTPYKTOPCKME U OMbIT-
HO-TEXHONOrMYecKMe paboTbl N0 MACLLTABUPOBAHMIO XMMUYECKMX TEXHOMOTUIA OT 1a6OPaTOPHOTO 0 MPOMBILLNIEHHOTO
YpOBHeit

* IHCTanAsALMA W 3anyck, KBanMQuKaLms u cepeUCHOe 06CNYXUBaHNE, NOAGOP PACXOAHbIX MaTepUanoB.

phct-group.com
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YPAAXVIMIINACT

XONAWUHT YPANXUMMNJACT — ofuH U3 KpPYMHEMLLMX POCCUACKMX MPOU3BOANTENEI CUHTETUYECKMX
CMOA [J191 Pa3/iMyHbIX OTpacyien NPOMbILLIEHHOCTU — CreLuann3npyeTcs Ha BbiMycKe CMOA Ans Tenso-
U30MSILMOHHON, ilepeBo06pabaTbiBaloLLE, NIUTENHOM, HEDTAHON, LOPOXKHOI MHAYCTPUM. Ha MHOTUX pbIH-
Kax 3aHUMaeT JOMUHUPYIOLL,ee MON0XKEHNe.

HomeHknaTypa M accCOpTUMEHT NpOAYyKLMUK, BbIMyCKaeMoii YpanxumniaactoM, HacuuTbiBalOT bonee
100 no3uumii. BbICOKMI TeXHUYECKMIA ypOBEHb MPOM3BOACTBA M KAuyeCTBO 6GOMbLUed YacTU NPOAYKLMM
KOMMaHuu NoATBepXaeHbl cepTudukatom TUV 1 aTTecToBaHbl Mo cucteme IS0 9001:2008.

CeeppJioBcKas 06n.
r. Hwxuuit Tarun
CesepHoe wocce, 21
+7 /3435/ 34-62-01
+7 /3435/ 34-69-85
ucp.ru
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JIABTECT Komnatusi 000 «HKLL «JTABTECT» BonnowiaeT B ce6e 6onee yem 30-T1 IETHUIA ONbIT pa6o-
Tbl B 06/1aCTV CNEKTPaNbHOTO aHaNUTUYECKOro U HayYHOro 060PYA0BaHNS, NPUMEHSIEMOTO A1
\ aHanu3a cocTaBa 1 CBOICTB MaTepuaos.
‘ B uncno Hawwmx nonb3oBaTeneii BXOAAT COTHU HaYUHbIX U KOHTPONMPYHOLLMX OpraHn3aLimil,
| "4 @ npomblwneHHbIX NpeanpuATUiA, paboTalomx B Takux 06NacTsx, Kak MeTaniyprus, o6biya
1 o6oraLeHne UCKonaemblx, LieMeHT, HedTexMMus, arpoXMMKS,, reonorusi, CTeKIo, Kepammka,
LABTEST nommepbl, HaHoMaTepuasbl, aBUaLyOHHble MaTepuaibl, MUKPO/IEKTPOHMKA, ffiepHble MaTe-
puanbl, 3HepreTMKa, TpaHCnopT, papMaLleBTUKa, IKOMOTUs, MULLEBAs NMPOMBILNEHHOCTb, KpU-
MMHANMCTUKA, N MHOTOe Apyroe.

Mbl noctaBnsieM o6opyfoBaH1e, KOMNIEKTYIOLWMe U MaTepuarbl, IpeaiaraeM peLleHns U OCyLLeCTBASEM UHXM-
HUPUHT B TaKNX 0611aCTAX UCCNEAOBAHMIA U KOHTPONS, KaK: 3eMeHTHbIN, MONEKYNSAPHbIN 1 U30TOMHbIA aHanu3; onpe-
JeneHue yaenbHON NOBEPXHOCTH, pacnpesieneHns pa3mepoB Mnop, pa3Mmepa U MoNeKyNspHOI Macchl YacTuL,; onpesene-
HWe MarHMTHbIX CBOWCTB METaNsoB, pa3paboTka HOBbIX KOMMO3ULIMOHHbIX MaTEPUAOB, ONpeAeneHre Peosornyeckux
CBOWCTB, NPOBeJiEHNE BUOXUMUYECKMX UCCNIEA0BAHNIA.

BaxHeliLumm hakTopom pa6oTocnocoGHOCTM TabopaTopum SIBNISIETCA onepaTUBHas U KBaNnUGULMPOBaHHas TeXHU-
yeckasl u MeTopMyecKas noaJepXKa co CTOPOHbI MOCTaBLLMKA, BO3MOXHOCTb NOCTaBKM CO CK1afia 3anacHbIX YacTed,
KOMMNEKTYIOLMX U MaTephanos. B ;aHHOM HanpaBieHnu Mbl BeAEM HaNPsHKEHHYHO PaboTy — COBEpPLUEHCTBYEM J10TU-
CTUKY, 06y4aeM cneLmanucToB, BHeAPSIEM CUCTEMbl KOHTPONS.

[Ins oLeHKM BO3MOXXHOCTEi NOCTaBNsSeMOro 060pyA0BaHNs Mbl IPOBOAUM €ro AEMOHCTPALMIO B HaLueil nabopa-
TOpUM.

BaHeliunM (haKToOpoM ycrexa KOMMaHuM SBASeTCS LieHOBas NOAMTMKA, OCHOBHBIMU NPUHLMNAMKU KOTOPOI SIB-
nsieTcA CnpaBefJIMBOCTb M NPO3payYHOCTb. HEe3aBUCMMO OT Pa3iuyHbIX IOTUCTUYECKMX MOTEPb, Halla LieHa OCTaéTcs
HeU3MEHHOI 1 COOTBETCTBYET O(ULMANBHON LieHe B CTPaHe Npon3BoauTens 060pyA0BaHMS.

B kauecTBe ocHoBHoro kanutana B «HKLL «JJABTECT» paccmaTpuBaeTcs penyTauus U npogeccuoHanuam.

123557, r. Mockea, bonbuuoii TuwmHcKui nep., a. 38
+7 (495) 605-35-07, 605-36-10

MNRIRC K SIGMA-ALDRICH

MERCK MILLIPORE U SIGMA ALDRICH TENEPb O[JHA KOMAHJIA -
LIFE SCIENCE NMOJPA3AENIEHWE MERCK

Life Science nogpaspeneHue komnanum Merck o6befuHuno B ce6e NpoayKTbl U YyCAyru MUPOBOrO
Knacca, MHHOBALMOHHbIE BO3MOXHOCTHM W UCKNIOYNTENbHbI TanaHT komnauuii Merck Millipore u Sigma-
Aldrich, cTaB ogHWUM 13 rnobanbHbIX IUAEPOB B HaNpaBJieHNN

Life Science.

06beAMHEHMEe OCHOBAHO HAa B3aUMHOM [OMOJIHEHWUM CUIIbHBIX CTOPOH KOMMAHWi U MO3BONUT HaM OT-
BeyaTb Bawwmm notpe6HocTsaM ewe nyywe. Tenepb B Hawem nopTtdene 6onee 300,000 npogykToB. Merck
SBNSIETCA NOCTABLLMKOM MHOTUX U3BECTHbIX BPEHAOB B flaHHOI o6nacTy, Takux kak Millipore, Milli-Q®,
SAFC v BioReliance®. lMpeanaraemble HaMn KOMMEKCHbIE PELLEHUsI OXBATbIBAOT KaXAblii aTan 6uo-
TEXHONOTNYECKOro npoLecca — OT UCCe0BaTeNbCKUX LIEHTPOB 10 NPAKTUYECKNX GUOTEXHONOMUYECKNX
NpoON3BOACTB W NOAPa3AeNneHNin KOHTPONS KayecTBa.

Hawwa wupokas nuHeiika MHHOBALMOHHbIX MPOAYKTOB U TEXHONOMMYECKUX PELLEeHNA, ChbanaHCMpoBaH-
Has reorpadus U 3HauuTeNbHble NPOM3BOACTBEHHbIE U UCCNE[OBATENbCKME BOZMOXHOCTH, MO3BONAIOT
HaM NpeABOCXMULLATb U Y,0BNETBOPATL NOTPEBHOCTM KNIMEHTOB, TaK KaK BCe, YTO Mbl fieNlaeM, HaYMHaeTCs
C HaLueli 06LLeli Lienn — pellaTb caMble Cepbe3Hble NPo6eMbl B XU3HU U HayKe B COTPYAHNYECTBE C FJ10-
6anbHbIM Hay4YHbIM COOBLLECTBOM.

Merck Millipore + Sigma-Aldrich = Merck's life science business

merckgroup.com
sigmaaldrich.com



Ypanbckoe otaeneHne Poccuinckol akagemmm Hayk
XX MeHaeneeBckuin cbesg, no obLLel U NpUKIaLHON XMMUK
Te3uncbl 4OKNAA0B B 5 TOMax
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