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СЕКЦІЯ 1. АКТУАЛЬНІ ПИТАННЯ НАУКОВОГО ТА 
ПРАКТИЧНОГО МАТЕРІАЛОЗНАВСТВА 

G. V. Baryshnikov, PhD, docent 
Division of Theoretical Chemistry and Biology, School of Engineering 

Sciences in Chemistry, Biotechnology and Health, KTH Royal 
Institute of Technology, Sweden 

AROMATICITY AND PHOTOPHYSICAL PROPERTIES OF 
TETRASILA- AND TETRAGERMA[8]CIRCULENES AS NEW 
REPRESENTATIVES OF HETERO[8]CIRCULENES FAMILY 

Among the numerous representatives of hetero[8]circulenes the 
heteroannelated derivatives of tetraphenylene constitute a main and 
most studied part. Some of them (azaoxa[8]circulenes and 
tetraoxa[8]circulenes) demonstrates the intensive blue fluorescence 
that is useful for the fabrication of blue fluorescent and white 
exciplex-based extremely stable organic light emitting diodes 
(OLEDs) [1, 2]. At the same time, tetraoxa[8]circulenes and other 
heterocirculenes like tetraaza[8]circulenes and tetrathia[8]circulenes 
demonstrates an ability to form the continuous infinite one- and two-
dimensional ribbons and sheets. It was shown that these graphene-
like materials demonstrate semiconductive properties and high 
dynamic stability that makes these materials promising organic 
semiconductors for organic electronics applications [3, 4]. Very 
recently, Miyake et al. have synthesized novel representatives of 
heterocirculenes family called tetrasilatetrathia-[8]circulene and 
tetragermatetrathia[8]circulene by the palladium-catalyzed silyla-
tion/germylation with subsequent rhodium-catalyzed intramolecular 
dehydrogenative cyclization [5, 6]. These novel synthesized com-
pounds are still a challenge for the computational chemistry in order 
to explain their aromaticity and photophysical properties. 

According to gauge-including magnetically induced currents 
(GIMIC) calculations it was found that both tetrasilatetrathia-
[8]circulene and tetragermatetrathia[8]circulene represent nonaro-
matic compounds. Their molecules demonstrate a specific bifacial 
aromaticity unusual for the most of hetero[8]circulenes [4, 7]: inner 
eight-membered core is characterized by the presence of paratropic 
(“КЧЭТКrШЦКЭТМ”) rТЧР МЮrrОЧЭs, аСОrОКs ЭСО ШЮЭОr ЦКМrШМвМХО 
possesses the magnetically-ТЧНЮМОН НТКЭrШЩТМ (“КrШЦКЭТМ”) rТЧР 
current. But the overall magnetically-induced ring current for both 
studied circulenes is close to zero because of the strong local 
diatropic currents in every thiophene ring compensate the paratropic 
component of the inner cyclooctatetraene core (Fig. 1). 
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Figure 1 – The current strengths and current pathways for the 

tetrasilatetrathia[8]circulene and tetragermatetrathia[8]circulene. 

The electronic absorption and emission spectra for both studied 
heterocirculenes demonstrate a clear visible vibronic progression. 
The 0-0 band is a most active in the absorption spectra, while in 
fluorescence spectra 0-1 band formed by the several normal 
vibrations is more intensive comparing with the 0-0 band in excellent 
agreement with experiment [5, 6]. Analysis of photophysical 
constants for both compound including spin-orbit coupling effects 
demonstrates: 1) clear manifestation of internal heavy atom effect on 
the inter-system crossing efficiency; 2) one to two orders domination 
of non-radiative rates over the fluorescence rates; 3) S1~S0 internal 
conversion is extremely slow and cannot compete with the 
fluorescence and inter-system crossing pathways which means that 
S1~T1 quenching is a main deactivation channel of S1 excited state 
(Fig. 2). These results provide a new insights into the electronic 
structure and photophysics of tetrasilatetrathia[8]circulene and 
tetragermatetrathia[8]circulene as novel standalone representatives of 
hetero[8]circulenes. 

 

Figure 2 – Photophysical properties of the 
tetrasilatetrathia[8]circulene and tetragermatetrathia[8]circulene 
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THE THERMALLY ACTIVATED DELAYED 
FLUORESCENCE EMITTER WITH SPECIFIC  
CHARGE-TRANSFER EXCITED STATE AND  

HIGH RADIATIVE RATE CONSTANT 

The modern organic light-emitting diodes (OLEDs) are getting 
wide spread applications in commercially available new-generation 
TV sets and other flat-panel displays as well in numerous solid-state 
lighting lamps and toys. Since 1987 when Tang and VanSlyke had 
demonstrated the first fluorescent two-layered OLED the great 
achievements in internal quantum efficiency (IQE) increase have 
been obtained using phosphorescent OLED, 2–4 triplet fusion 5,6 
and thermally-activated delayed fluorescence (TADF). 

In present work we have considered the triphenylboron frame-
work molecule, possessing two nitrogen sp

2
-hybridized atoms, which 

combine neighboring phenyl groups in order to construct a rigid 
polycyclic aromatic core [1]. This molecule called DABNA-1 was 
synthesized recently by prof. T. Hatakeyama et al. [1] in order to 
create charge transfer (CT) excited state without big spatial sepa-
ration between donor (Nitrogen) and acceptor (Boron) atoms.  

Since the nitrogen atom exhibits the opposite resonance effect of 
the boron atom, the para-substitution position relative to one another 
does enhance the resonance effects and provides significant charges 
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separation created by excitation between the highest occupied mole-
cular orbital (HOMO) and lowest unoccupied molecular orbital 
(LUMO) without necessity to introduce the separated donor or 
acceptor groups. The most representative resonance structures of 
DABNA-1 molecule are shown in Figure 1. The calculated molecu-
lar orbitals of DABNA-1 are shown in Figure 2: the LUMOs are 
localized on the boron atom and at the ortho and para positions 
relative to it, whereas the HOMOs are localized on the nitrogen 
atoms and at the meta position relative to the boron atom. 

 

Figure 1 – The most representative and important  
resonance structures of the DABNA-1 molecule  

(the right-hand analogous are omitted) 

 
a                                                b 

Figure 2 – TСО HЇMЇ ШrЛТЭКХ A′′ (К) КЧН LUMЇ A′  
orbital (b) of the DABNA-1 molecule 
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BОМКЮsО ШП ЭСО rТРТН π-conjugated framework and the large 
oscillator strength of the S0–S1 transition (f = 0.205), OLEDs 
employing the DABNA-1 molecule exhibited a strong emission at 
459 nm with the half-width at maximum wavelength of 28 nm only. 
The optimized geometry of the S0 and S1 states are quite similar; thus 
the Stocks shift for absorption and luminescence is rather small and 
the emission band is very narrow. The color of the OLED 
corresponds to the good CIE coordinates (the Commission 
IЧЭОrЧКЭТШЧКХО НО Х’EХМКТrКРО) ШП (0.13, 0.09). TСО НОЯТМО НОЦШЧsЭrКЭО 
a high external quantum efficiency (EQE) of 13.5%. 

References: 1. Hatakeyama T., Shiren K., Nakajima K., Nomura S., Nakatsu-
ka S., Kinoshita K., Ni J., Ono Y., Ikuta T. Ultrapure blue thermally activated 
delayed fluorescence molecules: efficient HOMO-LUMO separation by the multiple 
resonance effect // Adv. Mater. – 2016. – 28. – 2777–2781. 2.  . . 

    OLED    / 
. . , . . , . .  //    
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A. Yensebaeyeva; 
O. Lu; 

I. Irgibayeva, Sc.D., Professor; 
A. Mantel, Ph.D. 

L. N. Gumilyov Eurasian National University, Astana, Kazakhstan 

INVESTIGATION OF REDUCTION EFFECT  
OF CONCENTRATION QUENCHING OF 

TRIS(BIPYRIDINE)RUTHENIUM(II) CHLORIDE DYE 

Fluorescence concentration quenching (CQ) of organic dyes in 
solution is a well-known phenomenon that limits their effectiveness 
and, consequently, the fields of application [1]. Tris(bipyridine)ru-
thenium(II) chloride (RuBpy) is also known as a photostable dye 
which is used for chemical and biological research [2–4]. The main 
drawback of this dye is the low fluorescence intensity, which drops 
sharply when the limiting concentration is reached, above which CQ 
is observed.  

Our research project is aiming to increase the CQ of RuBpy by 
using the method of encapsulation of dye into silicon dioxide 
nanoparticles [5]. The used technique is based on ЭСО SЭШЛОr’s 
reaction [6]. 
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There were prepared several solution of RuBpy dye of various 
concentrations in isopropyl alcohol, from diluted to saturated one. 
The transmittance spectra of prepared solutions are represented in 
Figure 1. 

 

Figure 1 – Transmittance spectra of RuBpy solutions. The 
concentration of dye: 1 – 6,48×10–12

 mol/l; 2 – 1,16×10–11
 mol/l;  

3 – 2,52×10–11
 mol/l; 4 – 5,91×10–11

 mol/l; 5 – 7,83×10–11
 mol/l;  

6 – 1,12×10–10
 mol/l; 7 – 1,37×10–10

 mol/l; 8 – 1,66×10–10
 mol/l 

IЧ ЭСО ЩrОЩКrОН sШХЮЭТШЧs ЭСО SЭШЛОr’s rОКМЭТШЧ ШП ЭСО РrШаТЧР 
silicon dioxide nanoparticles has occurred. Fluorescence and excita-
tion spectra of the solutions were taken before and after the reaction. 
TСО ШЩЭТЦКХ МШЧМОЧЭrКЭТШЧ ШП ЭСО НвО Тs 7.83×10–11

 mol/l at which the 
fluorescence intensity reaches a peak and the Q ОППОМЭ Тs ЦТЧТЦКХ.  

The Figure 2 shows the excitation spectra for the most saturated 
solution before and after the reaction.  

 

Figure 2 – Excitation spectra of RuBpy solutions with a 
МШЧМОЧЭrКЭТШЧ ШП 1.66 × 10–10

 mol/l before the reaction (red curve) 
and after the reaction (blue curve) 
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As can be seen from Figure 2, after the main reaction, CQ of the 
dye is reduced for excitation at the short-wavelength range, in 
particular for a wavelength of 285 nm, which is responsible for the 
transition inside the ligand with high energy, i.e. electron transfer 
from the π-binding to the anti-ЛТЧНТЧР ХТРКЧН ШrЛТЭКХ (π → π *) [7]. 
We explain this fact by the obstructed steric conditions for the 
formation of aggregates due to the dye molecule is surrounded by a 
silica shell. 

References: 1. Quenching (fluorescence) [Electronic resource]. 
https://en.wikipedia.org/wiki/Quenching_(fluorescence)#References. 2. Winkler J. R., 
Gray H. B. Electron transfer in ruthenium-modified proteins // Chem. Rev. 1992. 
Vol. 92, № 3. P. 369–379. 3. Balzani V. et al. Luminescent and Redox-Active 
PШХвЧЮМХОКr TrКЧsТЭТШЧ MОЭКХ CШЦЩХОбОs † // CСОЦ. RОЯ. 1996. VШХ. 96, № 2. 
P. 759–834. 4. Kamat P. V. Photochemistry on nonreactive and reactive 
(semiconductor) surfaces // CСОЦ. RОЯ. 1993. VШХ. 93, № 1. P. 267–300. 5. Zhang J. 
et al. Dye-labeled silver nanoshell-bright particle. // J. Phys. Chem. B. NIH Public 
Access, 2006. Vol. 110, № 18. P. 8986–8991. 6. SЭöЛОr W., Fink A., Bohn E. 
Controlled growth of monodisperse silica spheres in the micron size range // 
J. Colloid Interface Sci. Academic Press, 1968. Vol. 26, № 1. P. 62–69. 
7. Kalyanasundaram K. Photophysics, photochemistry and solar energy conversion 
with tris(bipyridyl)ruthenium(II) and its analogues // Coord. Chem. Rev. 1982. 
Vol. 46. P. 159–244. 

T. V. Zvenigorodska, tami777@ukr.net 
Poltava State Agrarian Academy, Ukraine 

THE CHANGES IN THE CATTLE BLOOD IMMUNOLOGIC 
INDICES INDUCED BY 1,2,4-TRIAZOLE DERIVATIVE 

“SIPHUZOL” ADMINISTRATION 

Primary goals of clinical pharmacokinetics include enhancing 
efficacy and decreasing toxicity of a drug therapy. The great advan-
cements in this direction call for development of new low-toxic but 
highly pharmacologically active drugs [2, 6]. An attempt to chemica-
lly link the organic fragments and heterocyclic 1,2,4-triazole is of 
immediate interest nowadays. New original veterinary drugs with 
water-soluble 1,2,4-triazole derivatives serving as active agents have 
proven to be very efficient [3, 4]. Some chemical compounds with 
promising properties have been also found among other structural 
classes of substituted 1,2,4-triazoles [4]. Their multifunctionality 
combined with low toxicity lay ground for producing new pharma-
cologically active compounds [1]. Among the 1,2,4-triazole derivati-
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ves there are found emulsion stabilizers, decolourants and biosynthe-
tic catalysts. A number of derivatives have been found to be biologi-
cally active and are used for producing anti-bacterial, neuroleptic, 
and spasmolytic pharmaceutical drugs. Thus, researching the effects 
of the biologically active substance (sodium 2-(4-methyl-5-(thio-
phene-2-yl)-4H-1,2,4-triazole-3-ylthio)acetate) on the dinamics of 
certain haematological and biochemical blood parameters in cows is 
quite topical. 

A negative impact of some environmental factors and overall 
ecological deterioration has significantly changed animals' level of 
health. Further on, their prolonged stay inside a confined space with 
lack of solar and UV exposure leads to deregulation of the stable 
microclimate causing animals’ distress and compromising their 
physiological state. This decreases cattle’s nonspecific resistance, 
entails secondary immunodeficiency and as a result causes 
gastrointestinal and respiratory diseases.  

Unreasonable and indiscriminate use of antibiotics (sulpha-
nilamides, nitrofurans etc.) often disrupts biological processes and 
decreases immunological reactivity of animals inducing nephro- and 
hepatotoxicity and also causing allergic reactions. Thus, our objec-
tive was to to determine the effects of water-soluble 1,2,4-triazole 
compound administration on the immune status of tethered cattle [5]. 

Materials and methods. The research materials include blood 
samples taken from cows aged 3-5. WBC count was done using 
Goriaev chamber. For the detection of circulating immune comp-
lexes we have applied Digeon method (1977). Immunoglobulins G, 

,  аОrО qЮКЧЭТЭКЭОН ЮsТЧР MКЧМТЧТ ЦОЭСШН (1965). The following 
indices were taken into account when evaluating cattle immune 
status: neutrophil phagocytic rate, phagocytic number and phagocytic 
coefficient that were estimated based on the visual enumeration of 
coliform bacteria (Escherichia coli 0-20) that were absorbed by 
neutrophils. 

Results. The research was conducted at the PAT Vidrodzennia in 
Khorol district. We’ve formed a cattle study group (n=10) and gave 
the cows IM injections of an aqueous solution of a new water-soluble 
compound 15.3 % at the dose of 33 mL three times at 10-day 
intervals. The obtained results were compared to the indices before 
the administration. The research findings are presented in the table 1. 
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Table1 – Cattle blood immunologic indices upon administration 
of “Siphuzol” 

Index 
Clinically 

healthy (n=10) 
In 20 days (n=10) 

In 40 days 
(n=10) 

Phagocytic 
coefficient, m.b. 

2.34±0.2 4.71±0.6* 4.6±0.4* 

Phagocytic 
number, m.b. 

3.2±0.1 8.6±0.3*** 8.5±0.2*** 

IgG, mg/ml 5.23±0.3 4.82±0.2* 4.5±0.2* 
IgM, mg/ml 3.0±0.2 3.6±0.2* 2.9±0.1* 
IgA, mg/ml 2.4±0.22 2.6±0.1 2.7±0.1 
CIC, %  90±4.6 79.3±7.3 69.3±3.1* 
WBC count, 
10

9
/L 

5.3±0.6 7.2±0.6* 6.6±0.7* 

Foot-note.* – <0.05, *** – <0.001 МШЦЩКrОН ЭШ ЭСО ТЧНТМОs ЛОПШrО ЭСО 
administration. 

On the 20th and 40th day after the administration of sodium 2-(4-
methyl-5-(thiophene-2-yl)-4H-1,2,4-triazole-3-ylthio)acetate we’ve 
detected a 2.7 times increase in the phagocytic number ( <0.001) 
and a twofold increase in phagocytic coefficient which can signify 
cell immunity improvement. IgG level has decreased by 8.2 % 
( <0.05) аСТХО IРM ХОЯОХ СКs rТsОЧ Лв Кs ЦЮМС Кs 20 % ( <0.05) 
compared to the indices before the drug administration. WBC count 
СКs РrШаЧ ПrШЦ 5.3±0.6 109/L ЭШ 7.2±0.6 109/L ( <0.05) ШЧ ЭСО 20ЭС 
НКв КЧН ЮЩ ЭШ 6.6±0.7 109/L ( <0.05) ШЧ ЭСО 40ЭС НКв. On the 40th 
day CIC levels have shrunk by 23 % meaning that overall antigen 
load of organisms had decreased, hence, the animals improved their 
response to heterologous agents. 

Conclusions: Upon the administration of sodium 2-(4-methyl-5-
(thiophene-2-yl)-4H-1,2,4-triazole-3-ylthio)acetate there have been 
observed a definite increase in phagocytic number, phagocytic 
МШОППТМТОЧЭ, АBC ШЮЧЭ КЧН IРM ХОЯОХ КЧН НОМrОКsО ТЧ IРG ХОЯОХ КЧН 
CIC.  

References: 1. Bibik V. V., Bolgov D. M. (2000). Tiotriazolin: farmakologiya i 
farmakoterapiya [Thiotriazolin: pharmacology and pharmacotherapy]. Kyiv, 
Ukrayinskiy medichniy almanah, V. 3, № 4, 226–229. 2. Parchenko V. V., 
Panasenko O. I., Knysh Ye. H. Dzublyk I. V., Trohymenko O. P., Panaseko T. V. 
(2008) Protyvirusna aktyvnist solei 2-[5-(furan-2-il)-4-R-1,2,4-tryazol-3-iltio]atse-
tatnykh kyslot [Antiviral activity of 2-[5-(furan-2-yl)-4-R-1,2,4-triazole-3-iltio] 



12 – © ПУЕТ – 

КМОЭТМ КМТН sКХЭsЖ. FКrЦКЭsОЯЭвМСЧвТ гСЮrЧКХ, № 6, 79–85. 3. Shcherbyna R. O., 
Parchenko V. V., Pavlov S. V., Panasenko O. I., Knysh Ye. H., Belenichev I. F. 
(2011) Neiroprotektyvna aktyvnist S-pokhidnykh 1,2,4-triazolu [Neuroprotective 
activity of the 1,2,4-triazole S-derivatives]. Zaporozhskyi medytsynskyi zhurnal, 
№ 13(1), 94–97. 4. Shcherbyna R. ., SКЦЮrК . P., Kyrychko B. P., Zveniho-
rodska T. V., Hyrenko I. V. (2017). The research of ammonium 2-((4-amino-5-
(morpholinomethyl)-4H-1,2,4-triazole-3-yl)thio)acetate (PKR-177) influence on 
biochemical indices in rats blood under hepatitis initiated by tetrachloride methane. 
Zaporozhye Medical JШЮrЧКХ, V. 19, № 6 (105), 819–822. 5. Vinnitskiy L.I. (2000). 
Problemy klinicheskogo primeneniya immunokorrektorov v xirurgicheskoj klinike 
[Problems of the clinical use of immunomodulators in a surgical clinic]. Antybiotyky 
Т HТЦТШЭОrКЩТвК, № 12, 12–16. 6. Zvenihorodska T. V., Kyrychko B. P. (2016). Vplyv 
ЩrОЩКrКЭЮ «S ПЮгШХ» ЧК r ЯОЧ’ МвЭШФ Ч Я Ю sвrШЯКЭМ  ФrШЯ  sСМСЮr Я гК РШsЭrШРШ гКЩК-
ХОЧЧвК ДIЧПХЮОЧМО ШП ЩrОЩКrКЭТШЧ «SТПЮгШХ» ШЧ ЭСО ХОЯОХ ШП sОrЮЦ МвЭШМТЧОs ТЧ rОЭаТЭС 
КМЮЭО ТЧПХКЦКЭТШЧsЖ. UФrКТЧsФТв МСКsШЩвs ЯОЭОrвЧКrЧвС ЧКЮФ, № 237, 309–314. 

І. . , . . ., , ЯОХit_ira@ukr.net 
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    : ’     -
  ,      

   .    
      -

  ( ),       
       -

,    ;      
   ,  є  , 

      є   
   .  
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   -   -
 ІК-Cs-HР    Д8Ж. 

,     є  -
       

       250  530 °  
         -
    4 : 1.  

        
       ІК-Hg.  
    ,   -

        -
   є  ,    -

    5  10 .%.   400 
  Na-Cs-HР,      -

 ( . 1). 

 1 –      
400,     

Na-Cs-Hg 

N№ 

Na Cs Hg 

U  U  
І , 

 
P , 

 
, 
 

. . . . . . 
% 

1 8.6 77 6,4 3 64,9 20 220 120 4,8 380 23940 

2 28,9 75 10,4 5 62,7 20 220 120 4,9 380 26220 

3 25,4 73 14,6 7 62,8 20 220 123 5,1 380 24320 

4 23,1 70 19,1 10 61,0 20 220 124 5,2 380 22800 

     
     8,5    

    (P1) . 1.  -
 ,     ( )  
   Cs (5 %) ,      

Cs(5 %)-K(1 %).   ()   -
  ( 1)  є,    –  

  1 (25–60 / )  є ,      
Cs, K, RЛ,   1,  6065 / ,      

 ІК-Cs-HР  ІК-Cs-K-Hg  є 292 %. 
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 1 –     
( )     (1–Cs(5 %); 2–K(1 %), Cs(5 %)) 

   ()      
( – Na-Hg, o – Na-K-Cs-Hg,  – Na-Cs-HР, × – Hg,  
▲ – Rb-Na-Hg)     ( 1) 

,    1    
 (t )    є   

       . 
    1 5860 /   

є є       .  
    ,    

        -
       

  ,   .  
      -

     ,     -
 є        є 
,    400  400. 

.      
  ,     

 :      
   – 8,9 ,  

 – 85 ,        
(Hg – 20 %, Na – 75 %, Cs – 5 %),      
20  . .,      

 55–65 /     29–32 %.  
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  ,  є   
    . 

   : 1.  . . -
   . –  : , 1995. – 427 . 

2.  -       
   /  . .,  . ., -

 . .,  . .,  . .,  . .   
  . - , 1988. – 463 . 3.    

        -
   DUNALIELLA SALINA /  . .,  ., -

 . .,  . .,  . .,  . ., -
 . . //  . – 1990. – . 37. – № 6. – 1045 . 4. -
 .          

  IN VITRO /  .,  . . //  -
. – 1991. – . 38. – № 3. – . 75–76. 5.  . .   

      ( -
)     //    -

 . – 1994. – . 26. – № 4. – . 352–359. 6. G. Pichler, V. Zivcec, 
R. Beuc, Z. Mrzljak, T. Ban, H. Skenderovic, K. Giinther and J. Liu. UV, Visible and 
IR Spectrum of the Cs High Pressure Lamp// Physica Scripta. – 2003. – V. TXX. – 

. 1–3. 7.  І. .  є      
     /  І. .,  І. . // 

   . – 2007. – . 19. – . 205–
207. 8.  І. .     – -   -

  є        
 /  І. . //     -

.  «  . – 2018. – . 29 (68). – № 1. – . 72–76. 

. . , tina76748@gmail.com 
  -   

,   

    
    

     є  
 є ,     

   .   -
       -

,  є      
   Д1Ж.   є -

  ,        
  .    
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    2017 .   387  ,   
    82 % Д2Ж.  

      
        

     
     Д3Ж. 

      -
  : № 1 –  - -

 ; № 2 –     -
; № 3 –     -

; № 4 –    ; № 5 
–   .    , 

  . 1.  
 1 –     

        
  

 
 

 
   

 

  
  

  
, %

 

 -
, -    

 
 1

 
  

, 
/

2
  

  
, 

 

’є
  

, 
/

3
 

 

 

1 30 0–15 2–30 2,1 15,0 2,18 
2 28 0–15 2–30 1,35 3,0 1,07 
3 23 0–15 2–00 1,25 3,0 1,09 
4 32 0–15 2–30 1,48 10,0 1,54 
5 30 0–15 2–30 1,5 10,0 1,95 

    1   є  № 3 – 
1,3 / 2

. 
      -

       ( -
     2.7-46:2010 Д4Ж є    30 %). 

    є   
 ,  є      -

.  
     -

є        -
   – 23 %.  ,  

      -
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  є     
  – 28 %. 

 -       
      

 30 %,  є     2.7-46:2010 [4].  
        

   є ’є     
 Д5Ж.     -

  ,     , 
  є   ,  

     Д6, 7].  -
         

 ,        
2–2,5 .       

      -
   – 2 . ,  -

 є   . 
      

  .   є    -
     –  

3  .   -   -
   є 15 ,   5  , 

       -
 . 
’є       -
є     -  -

 – 2,18 / 3,  –     
  – 1,07 / 3.   -

  ’є   є  1,09 / 3,   
 2 %. ’є       -

    44 %, ,    
    .   
       

1,54 / 3,   41 % ,     -
  . 

,        
 є     1  , 

    ’є   . ,  
 , є     

     .  
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   : 1.    (UN 
Comtrade Database). –  : https://comtrade.un.org. 2.  . 

-       / .  // 
  . – 2016. – № 2. – . 31–38. 3.  . .  

      / . . , . .  // 
   . –  : http://kovalskiy.vk. 

vntu.edu.ua/file/0b59c9fffc87585663c891e53b0df880.pdf. 4.    2.7-
46:2010.   .  . – . 
01.01.2011.  :  , 2011. – 10 . 5.  . . 

        -
 / . . , . . , . . . –  : -

, 1984. – 256 . 6.  . .       
 / . . , . .  //  . – 2011. 

– № 1–2. – . 43–47. 7.  . .    
    / . . , . .  //  

. . – 2012. – № 1. – . 25–31. 

. І. , . . ., ; 
. . , . . ., ; 

. . і  
 -   

, , nina.domantzevich@gmail.com 

     
   

 є       
     .  

     Д1–2Ж: -
   ,    -

 ,    ; -
       -

      -
;      , -

        
      ,  -

є    ,     
  .   ,   

 є      -
   ;    -
  ,  є ’    

;      
  ,      

mailto:nina.domantzevich@gmail.com
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  ;    -
-  є       

    . 
       -

 ,  є ,    
,         -

є  .   -
є     -  , 

  , , ,  
є    .  

  є      -
   .   

  є      
   ,    є  

 є   .  є -
     є     

,  ,   ,  
  .     -

 є   ,   
 .  ,     

 ,     « є -
»,   ,  є є , є  

 , є      
, є      -

 ’є   Д3Ж. 
’є       -

- є    –  -
  « » ( . ,  .).  

AVT, SHT  SHTA  20     
    ,  

  .  KБІM    
, є     є  -

 ,  30 . 
        

ASTM D882, ISЇ 527,  14236.    
   4-40   є є   

.      
  ’є  (  1,35 / 2

 
24  23 º , 85,0 %,  2 250 cm

3
/m

2
.24h 

0,1 MPa),   (  87 %  20 º ),   
,   . 
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     20–40 °C  
  80 %       

   ,    
.     -

         
    . 

 ,     
        

  . 
   : 1.  . .  

   ( , , ) / . .  
// . – 2018. – № 1. – . 21–24. 2.  . .   -

  / . . . –  :  « », 2017. – 288 . 3.  
   . –  : СЭЭЩs://вШЮМШЧЭrШХ.МШЦ. 

ua/ru/catalog/company_details/21739072/. 

. . , . . ., ; 
. . , . . ., ; 

. . і , . . ., ; 
І. . І , . . ., ; 

. . , . .- . ., ; 
. . ; 

. .  
     

  , , dog.chemistry@gmail.com 

   
-    

     -
       -

      3Н-  4П- -
    ,   -

    
« ’  »     .  

        -
    ’є ,   -

.  
      
       -

    . ’  -
       

    ,     
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.      
    є    

.    ,    , -
,      -
       

 .  
 є   є   -

 ,      -
       -

   ,    
      , -

    ,     
-  . 

   -   -
      є , -
  (25–100 )     

    , IIA   , 
 Д1-3Ж,       

    .  
  LЧ     -
  Д2, 3Ж;    –   MР.  

Ca, Sr, Ba –  ,       
 ( . ).  

 ,     -
 ,    ,  

 ,     -
 .       -

 .      
  -      -
. 
 1 –     ,  

  -   
  є    ІІ   

  (25–65 ) 
Me2+\Ln3+ La Ce Pr Nd Pm Sm Eu 

Mg 3 : 2 : 24 
25 – 65 

3 : 2 : 24 
25 – 65 

3 : 2 : 24 
25 – 65 

3 : 2 : 24 
25 – 65 

– 3 : 2 : 24 
25 – 65 

– 

Ca . 
< 42; 
> 42 

. 
 

. 
< 42; 
> 42 

. 
 

. 
< 42; 
> 42 

. 
 

. 
< 42; 
> 42 

. 
 

– . 
< 42; 
> 42 

. 
 

– 
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. . 1 

Me2+\Ln3+ La Ce Pr Nd Pm Sm Eu 

Sr . 
25 – 65 

. 
25 – 65 

. 
25 – 65 

. 
25 – 65 

– . 
25 – 65 

– 

Ba . 
25 – 65 

. 
25 – 65 

. 
25 – 65 

. 
25 – 65 

– . 
25 – 65 

– 

*       є   
 ;  –  ;  – . 

      
   –   

   є     -
, ,    ’   

     -
       

 ,     -
 є     , -

     ,  
,     ,  

,  ,  -
,     . 

      
     ( -

 )  -    -
   ,       

       -
,   ,     -

    : )  
     ; )  

     -
; )      LТ+

, 
Na

+
, 

+
, NH4

+
, Rb

+
, Mg

2+
        

; )      -
 (   ),   

,        -
  є ; )    , 

,      .  
    ,      

       
     -

    . 
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      )  
   LЧ- ; ) ’   
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 ;    , -
  ;  ;  -

    . 
   : 1.  . .  

       -
         

є  /  . .,  . .,  . ., І  І. . 
//     « І», : ,  

  . –  :  « І», 2017. – № 48 (1269). – . 34–46. 
2. Storozhenko D. A., Dryuchko O. G., Bunyakina N. V., Ivanytska I. O., Khahyu-
kov V. O., Kytayhora K. O. Preparation of multifunctional layered oxide reecon-
taining materials. Academic journal. Series: Industrial Machine Building, Civil 
Engineering / Poltava National Technical Yuri Kondratyuk University – 2017. – 
Issue 2 (49). – . 301–308. 3. Dryuchko . G., Storozhenko D. ., BЮЧвКФТЧК N. V., 
Ivanytska I. O., Khanyukov V. ., KвЭКвСШrК . . SОКrМС ШП ЦОЭСШНs ПШr 
synthesizing photo-catalytically active layered perovskite-like phases of ree and 
transition elements. Collection of sМТОЧЭТПТМ КrЭТМХЭs «Energy, energy saving and 
rКЭТШЧКХ ЧКЭЮrО ЮsО». KКгТЦТr PЮХКsФТ UЧТЯОrsТЭОв ШП TОМСЧШХШРв КЧН HЮЦКЧТЭТОs in 
Radom, Radom, Poland. – 2017. – № 1–2 (7, 8). – . 61–70. 

. . , . . ., ; 
. . , . . ., ; 

. . і , . . ., ; 
І. . І , . . ., ; 

. . ;  
. .  

     
  , , dog.chemistry@gmail.com 

    
   

   . 
     

  є   -
     -

      -
 .      

       ’  
  -     -

       . 



– © ПУЕТ – 25 

   , є    
’        

       -
 , -    

 Д1Ж.   ,  -
є     ,   -

     , -
     , є   

       
,        

  , , ,   
   . 

     -
      -
,      , 

      
       
      . -

       -
 ,   ’    є   -

    (    -
  ,  ,    

 Д2Ж  ). 
     

    -  -
, ,      .   -

     - -
  є     -

    ,   
    ’є . 
      
     є -

       
  .        -

  -  . є    
     -

  (M, Ln)n+1TinO3n+1,  (M – Li – Cs; Ln – La, Nd; n – 
  ). , NaNdTiO4   

    , ІК2Nd2Ti3O10 –  
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 ;      -
  0,5 .  
  -    

    є   
  ,    -

 .     
  ,   

 ,      
      

 ,   є   -
        

’є    .  
     ,     

,        
: ,  , -

,    ,  
      ,    

   .    
    –  -

  ,     -
     

   є      
 . 

’ ,      -   
,    -    -

       
   ,   Cs+

, Rb
+
  K+

, 
    LТ+

, Na
+
, NH4

+.   
 ,   -
   (>1000 ° ), ,  -

 ,  ,  .   
   (  300 º ) 

є    . 
    

:  –   –  -
      

    –   
    ; -

      -
  -  ; -
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 ,   ;  

    . 
  Д3Ж   - ,  

  ,      є 
      

          ; 
  ,    -

   ,  -
 -       

   . 
   : 1.  . . -

     ALnTiO4 (A = Na, 
LТ, H) / . . , . . , . .  //   . – 
2012. – № 4. – . 548–555. 2. Solution Combustion Synthesis of Nanoscale Mate-
rials / Arvind Varma, Alexander S. Mukasyan, Alexander S. Rogachev and Khacha-
tur V. Manukyan // American Chemical Society. Chem. Rev. – 2016. – Vol. 116. – 

. 14493–14586. 3. -    -
     –    -

 /  . .,  . .,  . .,  . . // 
    « І», : ,  

  . –  :  « І». – 2018. – № 39 (1315). – . 3–13. 

. . , . . .,  
   , ; 

. . , . . ., , 
Valentina.Panchenko@karazin.ua 
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,  , ,  Ж. , -
,   FТsМСОr є    -
    AТrМКrЛШЧ,  
   .   є -
 -    [3]. 

  ,  є   -
 ,    , ,  

   ,      :  
    ,    

 ,      
 , ,    . 

      -
  ,      -

   ,      -
 .      

  ,     
,       ,  .  

      
  . 

є     є  SЭООХ CКЩ,  -
є     VШХКЧЭ, є    -

-     ,  
      .   

 SЭООХ CКЩ,      ,  
є   . VШХКЧЭ є    

     .   VШХКЧЭ 
 .    –  

   ,   
   .    -

    ,     -
 .        

  є    є 0,017  [1, 2]. 
 AЭШЦТМ  VШХКЧЭ     -

   .     є  
, є     

є      . 
      

 .       -
,      ’  .  є 

    .   -
    є . 
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 .  є    ,  
 ,  є    , 

 є   .     
   .     -
       

,  ,   ,    
.    ,    

    ,   
  CO2  .   є   -

  Д5Ж. 
 є  є є     -

    ,   -
 є  ,     
  . 

    є 100 % CКrЛШЧ,  
 CОrЯТ є  .   

 ,      -
.  ,  є    

,  .    -
   є   -

  .      
 . 

 B CШrОs ’     -
 ,    -
 ,  є       

  ,    . B CШrОs 
є  ’    .  є   -

є  CОrЯТ HТРС CКrЛШЧ TОМСЧШХШРв    
 .  є     

     ,  
       

  .    
   [5]. 

,  ,     
 є     -

  ,      
   є  
      ,  

  є    . 
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: 24.02.2019). 2.  . І. І      
 «VШХКЧЭ» /  . І.,  . . //     

     :    ( , 29 -
 2017 .). – , 2017. . 38–44. 3.  . .   -
,      /  . .,  . . //  

    . – , 2016. – № 11. – . 100–
107. 4.  . . є     -

 є     /  . . // -
    . – , 2010. – № 21. – . 123–127. 

5. Technologies of our skis: https://cerviskis.com/en/technology/ (Last accessed: 
22.02.2019). 
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     -

,     , 
   -   ( -
).      -

  ,     
      

       
.       -

   (3–5 % .)  
     

     ,  
     . 

      -
:     , 

     
     -

  .    -
 ,    -

        
 .     -

      
    – . 

   (    
 ),     

  ,  -
       -  

    
 Д1Ж.  

,        
       -

    -
.   ,  

     -
 ,    
  3  7 % .,     1  10 % ., 

 –   5 % .     
     

 0,20  1,5 ,      
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400 %.        
30 % ,      

 ,       
 .  

     
       

    Д2Ж.  
     

      
   ,     -

  .  ,   
,     , 

      
,      -

.       70-80 °  
( ), 90–100 °  ( )  

 110–120 °  ( ).    -
   -  ,  

  . 
 ,     

     
       -
     . 

       -
 ( = 3,0)     

 , . .   .  -
  ,    -

      
  ,     -

       -
.     

      -
    (   -

 ),   (  
  ,   -

   ),    
,       -
  .  ,  -

,       
      -
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. . , . . ., ; 
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. . , . . ., ; 
. . , . . .,  

  -   
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, , ,   [1].  -
      : -

є   ,      
  ,   ;  -

є        -
       -

    ; є   -
,  є        ; 

є   ; є  ’   
 . 
    є  -

      .  
,     є   

     ,  -
.    є  . 

     є   -
,       -

        -
 .  

,         -
    ,  , -



– © ПУЕТ – 37 

 ,  .    -
,     є   -

       
 .      -

є       . 
      -

     Д2].   -
       

      . 
  ,      -

 є   ( )   -
є     є  -

.   є    -
      ( , -

 ),      
      [3]. 

       -
 є ,  є  . ,  

 ’       
  є   ,  -

   ’   ( )  
      [4]. 

 ,       
        

–  .   є   -
    ,    
     . 

      
  2–3  90–92 %   ( є  -

) 78 %.        
  4–5 %    . 
   є   

  ,   є  
   ’       
      

   .  
   є  . ,  -

   [5Ж       
      -

є      70–88 %.    -
    є   -
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      ,  є -

      -
. 

 ,   є    -
   (SТЇ2),   є  -

 .  ,   , ,    
       -

   ,  ,  ,   
  ,  , -

       . 
     ,  

       
є      - ,  є 

        ,  
є       -

.     є 
 [5] (   90 %)  є    

    (5–7 %  12–14 %  -
 ),  є     

      ,  
 .      

         
 [5]       (78–82 %)  

  . 
     -

   105489 Д6]. 

   : 1.   -
 -   Д . . . , . . . Ж. – 

 : .  « є -  », 2005. – 299 . 2. Chowdhury, 
Pankaj; Gupta, P; Kumar, M; Bajpai, Pratima; Varadhan, R; Study on improving 
the opacity of paper using adjunct filler pigments // Indian Pulp and Paper 
Technical Association Journal. – 2005. 3. Burri, P; Naydowski, C; Spiel-
mann, D. C.; Swanson, E. T. Using classical theory to design a pigment with 
improved optical properties. 1997. – 198 . 4. . .     

 / . . –  : , 1960. – . 2. – . 381. 
5.        « є   

    » –    ’  
  18.01.2007. 6. . 105489 UA,  (2016.01) D21  21/00. 

        
   // . . , . . ;   -

   -  . – 
№ 2015 08303; . 25.08.2015. . 25.03.2016, (  ).  
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. . , . . ., . . ., sakhno2001@gmail.com; 
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       , 
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. 
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      5 -
 :  (1),   (2),  (3), 

 (4),  (5).     
    ГА20D15А  20  Д7Ж. 

      -  
   -  : 120 / 2

, 
200 / 2, 500 / 2

  1000 / 2
. 

 -        
    ,  
   –    -

.   – ,  
  ,   ( ) – 

       -
,       -

  .   ,    
,       

. 
      -

     5  10 , -
,    Д8Ж.   

     . 1, 2. 
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 1 –  -   ( / 2)   
   (%) 

№ 
 

Э  , % 

 120 / 2
 250 / 2

 500 / 2
 1 000 / 2

 

1 4 21 6 11 2 

2 0 28 5 2 9 

3 0 38 15 0 6 

4 0 17 17 4 5 

5 4 33 27 4 32 

 2 –  -   ( / 2
)   

  (%) 

№ 
 

, % 

 120 / 2
 250 / 2

 500 / 2
 1 000 / 2

 

1 18 28 8 12 3 

2 3 30 5 3 20 

3 0 57 16 0 7 

4 1 18 17 6 7 

5 10 39 29 5 37 

 . 1.      
. 

 ) 

 ) 

 ) 
 1 –       

)    ; ) ,   
120 / 2; )    250 / 2
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    ,   
      -

     -   120 / 2
, 

      120–250 / 2
. 

  120–150 / 2
     -

 ,      -
       -

.    (   -
   ) 57 %    
,   – 27–29 %   -

   .     200–250 / 2
 

   ,    
500–1 000 / 2

     -
   .  

 ,    -
       – 

   -        
-  ,       

 . 
.    -

  -     120–150 / 2
  

   .  -
 ,  -    ,  

27 %    .  -
     ,  

 -      200–280  
       

       -
     ,    

      -
.  

   : 1. Govindaraj M. 
Effect of physical seed treatment on yield and quality of crops: A review / 
M. Govindaraj, P. Masilamani, V. Alex Albert, M. Bhaskaran // Agricultural 
Reviews. – 2017. – 38 (1). – P. 1–14. 2. Surjadinata B. B. UVA, UVB and UVC Light 
Enhances the Biosynthesis of Phenolic Antioxidants in Fresh-Cut Carrot through a 
Synergistic Effect with Wounding / B. B. Surjadinata, D. A. Jacobo-VОХпгqЮОг, 
L. Cisneros-Zevallos // Molecules. – 2017. – 22. – P. 668–681. 3. Wenke L. Effects 
of day-night supplemental UV-A on growth, photosynthetic pigments and antioxi-
dant system of pea seedlings in glasshouse / L. Wenke, Y. Qichang // African Journal 
of Biotechnology. – 2012. – V. 11(82). – . 14786–14791. 4. Sugimoto . Seed 
germination under UV-B ТrrКНТКЭТШЧ/ . SЮРТЦШЭШ// BЮХХ. MТЧКЦТФвЮsСЮ Univ. – 
2013. – 43A. – . 1–9. 5.  . .   -   -
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 //   . – 2017. – № 2. – . 3–16. 

6. Semenov A. Influence of pre-sowing UV-radiation on the energy of germination 
capacity and germination ability of rapeseed / A. Semenov, G. Kozhushko, 
T. Sakhno // Technology audit and production reserves. – 2018. – № 5/1(43). – 

. 61–65. 7.  . .      
    / . . , . . , . .  

//     . – 2015. – № 4/1 (24). –  
. 4–7. 8.   .   : 

-4138-2002. Д   01-01-2004] –  :  
, 2003. – 173 . – (   ). 
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   , ; 
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     .  

 , ,     
  2-(4-( ) )-3,3- -

,      -
,   –   -

 4-( )-2- - -6-(1,1,7,7- -
-9 )4    . 

,     - , 
      

       . 
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 І,І-(2,6- (3,5- - - )-4- -
)-  ,   ,  -
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   0,68    

  0,72   Д7Ж. 
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,     ), 
      

, ,   ,    
   . 

   : 1.  . . 
  –    

  /  . .,  . .,  . . // 
.  . . – 2014. – . 50. – № 1. – . 1–20. 2.  

          
   /  . .,  . .,  . . 

 . //     . – 2012. – . 13. – № 1. – . 205–209. 
3.        

 /  . .,  . .,  . .  . //  
. – 2011. – . 33. – № 2. – . 116–121. 4. Ziessel R., Ulrich G., Haefele A., 

Harriman A. An artificial light-harvesting array constructed from multiple Bodipy 
dyes. // J. Am. Chem. Soc. – 2013. – 135. – . 11330–11344. 5. Bozdemir O. A., 
Erbas-Cakmak S., Ekiz O. O., Dana A., Akkaya, E. U. Towards unimolecular 
luminescent solar concentrators: bodipy-based dendritic energytransfer cascade 
with panchromatic absorption and monochromatized emission // Angew. Chem. Int. 
Ed. – 2011. – 50. – . 10907–10912. 6. Mei J., Leung N. L., Kwok R. T. et al. 
Aggregation-Induced Emission: Together We Shine, United We Soar! // Chem. Rev. 
– 2015. – 115. – № 21. – P. 11718–11940. 7. Granchak V. M., Sakhno T. V., 
Korotkova I. V. et al. Aggregation-Induced Emission In Organic Nanoparticles: 
Properties And Applications: A Review // Theoret. and Experim. Chemistry. – 2018. 
– V. 54. – № 3. – . 147–177.  
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     Д1–3Ж.  -
     – 804  549 %  -

     FШХТКr CШЧМОЧЭ-
rate (1,0 / )   3–5 ,       
10 .      

     -
       

(2 / )   3–5 . 
     -

       FШХТКr CШЧМОЧЭrКЭО 
    .   

   943  778 %   
      

Foliar Concentrate (1/0 / )   2–3    
    –  . 

  є    
    FШХТКr CШЧМОЧЭrКЭО   -

  . ,    
  845 %    

     FШХТКr CШЧМОЧЭrКЭО 
(1,0 / )   2–3  .    

      
 FШХТКr CШЧМОЧЭrКЭО (1,0 / )   2–3    

    (  721 %). 
     -

          
          

     Д4Ж. 
є       -

  є       
11,8–27 %,      

є      7,4–13,8 %. -
    «4R FШХТКr CШЧ-

МОЧЭrКЭО»        є 
    ,   -
. 
   : 1.  . .  

    / . .  //  . – 2007. 
– № 2. – . 107–118. 2.  . .     

      / . . -
, . . , . . , . . , . .  // 

    . – 2016. – . 31. – № 1. – . 22–25. 
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 1 4+ 3+ 3+ 3 3+ 3+ 
 2 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 
 3 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 
 4 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 0-2+ 

.          
 4. 

,   № 1,     
     -

.        
Aspergillus niger, Aspergillus terreus, Paecilomyces variott  -

  ,     21  -
.  

    Chaetomium globosum, Penicillium 
ПЮЧТМЮХШsЮЦ, TrТМСШНОrЦК ЯТrТНО   28  .  

 ,      ( -
 )   Aspergillus niger    «4+». 

     «3+».  
      -

    .   № 2,  
   « »,  

     
        № 2  -

        
  «0»  «2+»    .  
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  ,    
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      -
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, ,    « »  
  є     

,   .  є 
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   : 1.  ., -
      /  ., 

 І.,  . //   . – 2018. – № 3. – . 37–49. 2. -
 . .  :  /  . .  . І..  : 
. . .- . - , 2005. – 407 . 3.  9.802-84   

    .     , 
,     .    

. . 01.01.1985. –  : -  « », 1984. – 
6 . 4.  . . -, -,     

  ,    :  / -
 . . –  : , 2011. – 528 . 5.  . .  -

     :    -
 /  . .,  І. . // V . .- . -
. «       ». . -
. . 20–22  2018 . – . 290–294. 6.  «    

є    » Д  Ж. –  
: http://uhrc.gov.ua. 7.  . .  -

  /  . . ;  . . . . . – 
 : -   «   », 2015. – 332 . 

. . і є , . . ., ; 
. . і є , . . ., ; 

. . і , . . ., ; 
. . , . . .,  ; 

І. . , . . .; 
. . , . . . 

    
  ,  

      
 Д8Ж    

sym- Д8Ж  

      
 ,   ,    

  .   є Д8Ж  
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(8S),        . 
Д8Ж    . . .   

  2006 .     
 Д1Ж.        

Д8Ж  (4S4SО),    -
       -

   ) [2] ( . 1). 

 
8S                      4S4Se 

 1 –   Д8Ж  (8S)  
 sym- Д8Ж  (4S4SО) 

  8S  4S4SО     
       : 

D8h (8S)  D4h (4S4SО).     
є   ,    -

  [3]. 
      -

  -      
       . ’ -

        -
є  ,   є   -

    . 
  (    ) Д8Ж  

    .    
Д4Ж.    -   -

 ,     
(     ,    -

  )    -
    .     

  Д8Ж     
  ,    -

 -  Д8Ж   
       

    .  
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     (DFT)   
 -   B3LВP Д5, 6Ж  

   B3LYP/6–311++G(d,p).  -
        

Д8Ж ,     
       -

 Д8Ж .     
  GAUSSIAІ 16 Д7Ж.     

   . 1  2, . 

 

 1 –     8S [4]  
(  1)        

 8S (  2)  4S4Se (  3) 

 

 2 –    
  ( ) (  1)   ( ) 

(  2)   8S     
   8S (  3)  4S4SО (  4) 



– © ПУЕТ – 55 

     1407 
–1

  
 1 405 

–1
   -   

8S    α β
  Cα

'C
β'. -

    -   8S  -
  942 

–1
 ( . 1,  2) є  -

    e1u.    
   ’  C–S,   

    Cα
SC

α'.    . 1, 
 1,  -   8S є -

   958/948 
–1.    -

 -   8S  500 
–1

 ( . 1,  1) 
    є  

 ( ).   -   8S 
 є     1345, 1037, 979, 864, 797, 726 –1

, 
    - .   1037, 979, 

797  726 –1
    -   

   8S  D8h  Ci   
 Д4Ж        

 є .   1 345  864 –1
  -

    8S  ’ є   -
  . 

 -   4S4Se    
  8S   є    -

   1511, 1024, 708, 343, 315 
–1

 ( . 1, 
 3).  

   є    
  –SО   ,  

    ’  –   1.764 й 
  8S  1.746 й   4S4Se,   є 

     ’  Cα
C

β
  Cα

'C
β

  
 ,   -

.        
   ( . 1,  2, 3). 

       
 Д8Ж   sym- Д8Ж -

,    . 2.  1 472 
–1   

   8S ( . 2,  3)   
 ’  Cβ–C

β ( .: 1 480 
–1

).    
 4S4Se є       

   1437  1 413 
–1

 ( . 2,  4).  
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      a1g   
 1 406 –1

 (8S)  1370 
–1

 (4S4SО),   
 « » . 

   : 1. K. Yu. Chernichenko, 
V. V. Sumerin, R. V. Shpanchenko, E. S. Balenkova, and V. G. Nenajdenko, Angew. 
Chem. Int. Ed., 2006, 45, 7367–7370. 2. A. Dadvand, F. Cicoira, K. Yu. Cherni-
chenko, E. S. Balenkova, R. M. Osuna, F. Rosei, V. G. Nenajdenko and D. F. Pere-
pichka, Chem. Commun., 2008, 5354–5356. 3. Electronic structure and spectral 
properties of heterocirculenes: monograph / B. F. Minaev, N. M. rКЮsС-Kar-
mazin, G. V. Baryshnikov, V. A. ЧКОЯК. – Cherkasy: Published from Chabanenko 
ВЮ. ., 2018. – 300 p. 4. S. S. Bukalov, L. A. Leites, K. A. Lyssenko, R. R. Aysin, 
A. A. Korlyukov, J. V. Zubavichus, K. Yu. Chernichenko, E. S. Balenkova, V. G. Ne-
najdenko and M. Yu. Antipin, J. Phys. Chem. A., 2008, 112, 10949–10961. 
5. A. D. Becke, J. Chem. Phys., 1993, 98, 5648–5652. 6. C. Lee, W. Yang, 
R. G. Parr., Phys. Rev., 1988, 37, 785–789. 7. M. J. Frisch, G. W. Trucks, 
H. B. Schlegel, at al, Gaussian 16, Revision A.03, Gaussian, Inc., Wallingford CT, 
2016. 

. . є , . . ., ; 
. . , . . . 

    
  ,  

    
   

 –    
      ё  

   –     
     Д1, 2Ж. -

    ,   -
 : 

NH3 + 3/2 O2 → HІЇ2 + H2O,  (1) 

2HNO2 + O2 → 2HІЇ3. (2) 

     ІТЭrШsШЦШЧКs,  
 –   ІТЭrШЛКМЭОr. ,   -

     ,   , 
. .   ё    ;    -

   ,  -
       -

    2N-  (1 ’) Д1Ж. 

http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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,      
 (3 ),   ІH3(

1
1)  (3 )  

        
NH(

3∑–
)+H2O(

1
1),      2N-

(1 ’),     -
.       -

 ,       
  ІH(3∑–).    
     ( ) -

   Ї2(
3∑–

g)    -
    OO–NH (

1A’) (  -
 )  -    

:  
NH(

3∑–
) + O2(

3∑–
g) = OO–NH (

1A’).  (3) 

     - -
  ,   

Д3Ж  -   ,    
      

.   Д4Ж   ІЇ 
     -

.    « » -
 ,        

– 2     Д5Ж   -
     Д6Ж.   -

       
-      -
 Д7Ж: 

H2(3B1) + Ї2(3∑Р) = ЇЇ– H2(1A’).  (4) 

    H2(
3

1)  
NH(

3∑–),    (3)    
« »   ЇЇ–NH (

1A’).  
 ,    (  1) 

    -   -
    « »   

OO–NH (
1A’): 

ІH3 (1 1)+ Ї(3 ) → ІH(3∑–) + H2Ї (1 1),  (5 ) 
NH(3∑–) + Ї2(3∑–g) → ЇЇ–ІH (1A’) → HЇІЇ (1A’). (5 ) 

http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
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2007. – 76, № 11. – . 1039–1063. 4.  . .,  . . // .  

.  – 2011. – 47, № 2. – . 92–98. 5. Criegee R., Wenner C. // 
Liebigs. Ann. Chem. – 1949. – 564. – P. 9–15. 6. Taatjes C. A., Meloni G., 
Selby T. M. et al. // J. Am. Chem. Soc. – 2008. – 130. – P. 11883–11885. 
7.  . .,  . . // .  .  – 1997. – 33, № 2. – 

. 67–71.  
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СЕКЦІЯ 2. УПРАВЛІННЯ АСОРТИМЕНТОМ, ЯКІСТЮ 
ТА БЕЗПЕЧНІСТЮ ТОВАРІВ І ПОСЛУГ 

S. A. Kravchenko, d. e. n., prof., sv.kravchenko.777@gmail.com 
The Kiev Cooperative institute of  

business and the right, Ukraine 

PERFECTION OF SYSTEM OF QUALITY MANAGEMENT 
ON THE BASIS OF MANAGEMENT OF RISKS 

The generalised kind of process of the risk-management, resulted 
in state standard, contains the basic stages of risk-management: 
situation definition; the estimation of risk including identification, 
the analysis and estimation; influence on risk. The scheme has the 
general character, and for a concrete definition of process of risk-
management within the limits of system of quality management of 
the organisation it is necessary to accept a number of positions: 1) a 
basis of the analysis of the importance of risks in quality manage-
ment system should be the purposes of the organisation in the field of 
quality; 2) risks arise not only on the general organizational level, but 
can be shown with reference to separate kinds and even procedures 
of activity of the organisation; 3) the general organizational risks do 
not exist independently, but are defined and integrated from the 
separate risks concerning all set of activity of the organisation; 
4) private risks on the basis of their estimation can outgrow in the 
general organizational owing to the revealed importance; 5) for 
occurrence and account localisation is brave to lean expediently on 
the process approach ordered by a principle of quality management, 
according to which any activity is easier for operating if to spread out 
it to separate processes on the basis of the system approach. 

The following will be the main elements of management of risks 
in quality management system: the purposes in the field of quality; 
the analysis of processes in quality management system; identifi-
cation of risks and allocation of significant risks of the purposes and 
risks of factors on processes; the analysis and an estimation of risks; 
drawing up of the register of risks; the decision on influence on risks; 
realisation, monitoring and feedback. 

The purposes in the field of quality are subject to obligatory 
periodic revision (not less often than 1 time a year, according to 
standard requirements). This revision is dated for carrying out of 
planned inspection audits of system of quality management by body 
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on certification on the eve of which it is required to spend planned 
internal audits and correcting actions for quality management 
system. Therefore monitoring of a current condition of system of 
quality management is expedient for carrying out in parallel with 
carrying out of internal audits. At occurrence of unforeseen risks 
monitoring of a current condition of system of quality management 
should be spent over and above the plan, and further to realise other 
part of process of management of risks. 

The analysis of the register of processes of system of quality 
management consists that the full list of processes in quality mana-
gement system is made, the purposes of processes on which risks 
from the subsequent analysis of processes will come to light come to 
light. All identified risks should be documented: the list of risks is 
made, their ordering and the description is spent. Identification of 
risks in system of quality management of the organisation is spent on 
the basis of their classification. 

In the modern economic literature there is no standard classifi-
cation, a considerable quantity of classification signs and kinds of 
risks is revealed, and there are terminological different interpreta-
tions because the same kind of risks at different researchers can be 
designated by various terms [1–6]. In the scientific literature the 
interrelation of various approaches is not defined and uniform 
classification is not clear. There is a set of classifications of risks for 
the organisation, including technical, financial, economic, social and 
other signs as, for example, division into pure and speculative risks 
and so forth, and also classifications by factors of their occurrence 
are resulted. Concerning the last, the most general opinion consists 
that the basic sign of classification consists in division of risks on 
external and internal that is, certainly, correct, but, from our point of 
view, not to the cores. Let's believe that risks as uncertainty of 
deviations from the organisation purposes already initially first of all 
are connected with actually purposes of the organisation, and in the 
second turn, these deviations arise for a number of reasons, 
influencing organisation activity. 

Base sign of classification of numerous kinds of risks in the 
organisation is their division into two groups: the first – primary, 
basic, initial group of the risks (risks-purposes) connected with 
results of activity since the organisations exist for achievement of the 
purposes; and the second – secondary group of risks (risks-factors) – 
the reasons of the deviations specifying that influences purpose 
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achievement. Primary and secondary it is difficult to find the answer 
in dialectic unity that initially, and that again, but for definiteness we 
will start with that that are primary – the purposes, as a classification 
sign. Such approach systematises sequence of definition of risks and 
gives the chance for the further analysis and the most rational 
management of risks in quality management system. 

Identification of risks on the purposes. Detailed elaboration by a 
principle of classification of the first group, starting with organisa-
tion purposes in quality management system, can occur on the basis 
of a method of cascading of the main corporate purposes of the 
organisation on all levels of management to the lowermost level of 
achievement of the “indivisible” purposes and distribution of these 
purposes on the purposes of the processes allocated in system of 
quality management of the organisation. Without structurization of 
the purposes and their detailed elaboration on levels the directed 
development of any organisation is impossible. Construction of a tree 
ШП ЭСО ЩЮrЩШsОs аСТМС Тs ЭСО sЭКЧНКrН ЭШШХ  МКЧ ЛО К 
methodological basis for cascading. The the purposes which, as it is 
known, should be clear and as much as possible numerically in 
measurement are more accurately made, the it is easier to analyze 
result, to compare to the best achievements and to continue perfec-
tion. Certainly, the purposes can be and descriptive character, for 
ОбКЦЩХО, sЮМС, Кs «ТЦЩrШЯОЦОЧЭ ШП qЮКХТЭв КЧН МШЦЩОЭТЭТЯОЧОss», Шr 
«МШЦЦШНТЭв ЦКrФОЭ ОбЩКЧsТШЧ» КЧН sТЦТХКr аСТМС rОsЮХЭ КХsШ МКЧ ЛО 
fixed. 

Processes also can be classified on levels and to allocate: mega 
processes, the main processes, subprocesses and the functions ma-
king subprocesses, that is the hierarchy of processes and subpro-
cesses is made. The organisation purposes are carried out during 
processes, however unequivocal coincidence of the purposes of the 
organisation and the purposes on processes can and not to be, as 
some processes can carry out one purpose. 

Revealing of all possible factors (risks-factors) influencing 
achievement of the purposes (set of the purposes on processes) will 
be the second stage of classification of risks of the organisation. 
Classification of all factors by various signs of influence on 
organisation activity can be put In a basis as as a whole, and on 
processes, in particular. It is most standard all factors influencing 
activity of the organisation, to divide on internal and external. 
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Concerning the last in management (in its strategic component) it is 
accepted to allocate: 1. The external factors of global macroenviron-
ment including political, social, scientific and technical, economic 
components to which analysis such methods as the PEST-analysis or 
its updatings are applied. 2. The external factors of a rynochno-
branch microhabitat including the analysis of competitive forces of 
the branch market of the organisation, including the general branch 
analysis of dynamics and sectors, and also the analysis of type of a 
competition, competitors, suppliers, consumers, the goods – substi-
tutes and other characteristics of a market microhabitat [6]. 

The internal factors influencing achievement of objects in view of 
the organisation, are defined by characteristics of internal potential of 
the organisation which basic elements include: leadership, corporate 
culture, structure of methods of a management and the control sys-
tems accepted in the organisation; a set and the maintenance the 
politician and strategy the general corporate and in directions; struc-
ture of personnel potential of the organisation; the maintenance of 
resource potential regarding an infrastructure, information, the finan-
ce; structure of allocated processes and their management on pro-
ductivity and efficiency indicators [4, 5]. 

In risk-management at formation of structure of risks and their 
management the independent purpose on revealing and prevention of 
the maximum quantity of possible risks of the organisation as 
management of risks is only the auxiliary tool for achievement of the 
purposes, performance of strategy of the organisation and its mission 
is not put. In the organisation criteria of risk should be established or 
accepted on the basis of corresponding standards (or standard 
requirements). Inherently risks of activity of the organisation have a 
likelihood basis and define various consequences for the organisa-
tion. That is these two characteristics (the probability and consequen-
ces) should be included in criterion of selection of risks for their 
management and constant monitoring. 

In the course of research it is proved that classification and 
identification of possible risks in system of quality management of 
the organisation is important for building, leaning against two basic 
signs: a primary sign of classification – on risks-purposes and a 
secondary sign of classification – on risks-factors. For creation of set 
of risks-purposes it is necessary to form a tree of the purposes of the 
organisation and hierarchy of its processes with the subsequent 



84 – © ПУЕТ – 

formation of a matrix of the primary “indivisible” purposes on 
processes. For creation of set of risks-factors on each purpose it is 
necessary to be based on the cause and effect diagramme which is 
the basis for drawing up of a matrix of all possible risks - factors of 
this purpose. As a result on the purposes and factors it is possible to 
present all possible kinds of risks of system of quality management 
of the organisation in a matrix “the purposes on processes and factors 
for each purpose” [3–6].  

Thus, in the course of research it is established that for effective 
risk-management it is necessary to analyze only key risks. The 
algorithm of selection of risks according to the accepted criterion for 
formation of the most important risks-purposes and risks-factors of 
achievement of the purposes for the subsequent management of these 
risks Procedure of revealing of new risks is proved it is necessary to 
repeat periodically in connection with changes of the external and 
internal environment of the organisation. Model of perfection of 
productivity of system of quality management it is possible to const-
ruct risk-focused of the likelihood models consisting in necessity of 
research of probability of a deviation of the purposes in the field of 
quality and dependence of probability of a deviation of the purposes 
from probability of occurrence of risks-factors on the basis of deve-
lopment. System effectiveness of quality management from a posi-
tion risk-focused of the approach will consist in growth of effect 
from a parity of decrease in the losses connected with risk, and 
expenses for actions for the prevention of occurrence of risks and 
losses. 

References: 1.  . .     -
 / . .  //    : -

  :     XXXVII . .-
. . –  : , 2014. – № 5 (37). – . 149–155. 2. -

 . .       -
 Д  Ж / . . , . .  // -

 « ». – 2015. – . 7. – № 3. –  : 
http://naukovedenie.ru/PDF/90EVN315.pdf. 3. Collins A. The risks that just won’t 
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agenda/2017/02/global-risks-report-2017. 4. Litner J. The Valuation of Risk Assets 
and the Selection of Risk Investments in Stock Portfolios and Capital Budgets // The 
Review of Economics and Statictics. – 1965. – Vol. 47. – pp. 13–37. 5. Royal 
Society. Risk: Analysis, Perception and Management. – London : Royal Society, 
1992. – P. 89–90. 6. Sharpe W. F. Capital Asset Price: A Theory of Market Equili-
brium Under Conditions of Risk // Journal of Finance. – 1964. – Vol. 29, № 3. – 
P. 425–442. 



– © ПУЕТ – 85 

K. Maistrenko; 
O. Yudicheva, PhD, Associate Professor 

Kyiv National University of Construction and Architecture, 
Ukraine, olga.iudicheva@gmail.com 

COMMODITY ANALYSIS OF BAKERY  
PRODUCTS: PUMPERNICKEL 

Bread has integrated itself into our lives seamlessly in such a way 
that no dish is complete without a piece of bread accompanying it. 
Depending on the region it come from, every type of bread has 
certain characteristics that distinguish it from other types of bread in 
the world.  

Here’s a description of traditional German bread, whose name is 
Pumpernickel. Pumpernickel is a typically heavy, slightly sweet rye 
bread traditionally made with sourdough starter and coarsely ground 
rye. It is often made today with a combination of rye flour and whole 
rye berries [1].  

At one time it was traditional peasant fare, but largely during the 
20th century various forms became popular through delicatessens 
and supermarkets. Present-day European and North American pum-
pernickel differ in several characteristics, including the use of addi-
tional leaveners, and, in North America, coloring and flavoring 
agents, the addition of wheat flour, higher baking temperature, and a 
dramatically shortened baking time.  

The authentic version of the bread is a pure rye bread made of at 
least 90 % coarsely ground rye flour or whole meal rye grain, or a 
mixture of both, plus water, salt, and yeast. Other optional ingre-
dients are malt, sugar beet, or syrup. Sometimes, a little bit of stale 
pumpernickel is added to the dough. This intensifies the flavor and 
uses up leftovers at the same time [2].  

Pumpernickel is, by the way, not just eaten as bread. It is also 
incorporated into scrumptious regional desserts, such as chocolate 
pumpernickel pudding, apple pumpernickel Betty, and Westphalian 
trifle. All these dessert recipes are in my German regional cookbook, 
Spoonfuls of Germany. 

Although bread seems to have become public enemy number one 
these days, it turns out there are a few surprising health benefits to 
pumpernickel bread. 

Potential health benefits of pumpernickel bread: 
a) Pumpernickel bread has a low glycemic load (GL) 
Traditional pumpernickel bread is made with coarsely ground rye 

flour and is fermented with sourdough starter. The acetic acid from 

https://en.wikipedia.org/wiki/Rye_bread
https://en.wikipedia.org/wiki/Rye_bread
https://en.wikipedia.org/wiki/Sourdough
https://en.wikipedia.org/wiki/Rye
https://en.wikipedia.org/wiki/Flour
https://en.wikipedia.org/wiki/Peasant_foods
https://en.wikipedia.org/wiki/Delicatessen
https://amzn.to/2xa4vzC
https://www.readersdigest.ca/food/recipes/heart-healthy-sourdough-bread-recipe/
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the starter and the soluble fibre in rye keep the glycemic load (GL) of 
the bread low–much lower than that of white or even whole wheat 
bread. 

b) Pumpernickel bread aids digestion. 
One Canadian study found that pumpernickel bread had four to 

eight times as much resistant starch as breads made with wheat or 
ЛКrХОв. RОsТsЭКЧЭ sЭКrМС ЛОЧОПТЭs ЛХШШН sЮРКr ЛОМКЮsО ТЭ НШОsЧ’Э НТРОsЭ 
easily. Like dietary fibre, it travels right past the stomach and small 
ТЧЭОsЭТЧО КЧН sОЭЭХОs ТЧ ЭСО МШХШЧ, аСОrО ТЭ’s ЛrШФОЧ НШаЧ Лв ЛКМЭОrТК 
and eventually expelled. 

c) Pumpernickel bread contains healthy plant compounds. 
As with rye bread, pumpernickel loads you up with lignans, the 

naturally occurring plant compounds that may help reduce the risk of 
prostate and breast cancers [3]. 

References: 1. Pumpernickel [Electronic resource]. – Access mode: 
https://en.wikipedia.org/wiki/Pumpernickel; 2. Germany: Pumpernickel [Electronic 
resource] – Access mode: https://www.196flavors.com/germany-pumpernickel/ 
3. Healthy Food [Electronic resource] – Access mode: https://www.readersdigest. 
ca/food/healthy-food/health-benefits-pumpernickel-bread/ 
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 (  1)   (  2). 

1 1 2 3 412 339 50 10 724 56 95 11 358 39 41216 20В – , , X , X , X – , X .     (1) 

 1 –       
 

 
 

 
 

, 
 

    

 
, 

 

 
 

, 
 

, 
 

, 
  

 
 

 
 

 
 

   
І

-
 

Y 1 2 3 4 5 6 7 

1 2 3 4 5 6 7 8 9 

Armasight Vulcan 6x 
QSi 

114 601,00 6 800 60 1,09 1 1 0 

Gals NS-21 4x60 
Weaver 

75 600,00 4 550 60 0,92 1 0 1 

Armasight Nemesis 6x 
IDi 

70 200,00 6 800 60 1,90 0 1 1 
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1 2 3 4 5 6 7 8 9 

Armasight Nemesis 4x 
QSi 

67 663,00 4 700 60 1,20 0 1 1 

Armasight Nemesis 4x 
IDi 

64 809,00 4 700 60 1,20 0 1 1 

Dipol D241H 59 450,00 3,7 700 56 0,98 0 0 0 
Armasight Nemesis 
4x72 GEN 2+ QS 

52 295,00 4 700 2 1,20 1 1 0 

Pulsar Phantom 4x60 
BW 

43 238,00 4 700 5 1,10 0 0 0 

Pulsar Phantom 3x50 
BW MD 

41 052,00 3 600 5 1,00 0 0 0 

Pulsar Phantom 3x50 
BW 

40 350,00 3 600 5 1,00 0 0 0 

Pulsar Digisight LRF 
N970 

40 161,00 3 500 9 1,00 0 1 1 

Armasight Vampire 
3x72 Weaver-Auto 

31 129,00 3 400 60 1,32 1 0 0 

Pulsar Digisight N770A 28 843,00 4,5 450 3 1,00 0 0 0 
Yukon Sentinel 3x60 15 238,00 3 150 70 1,00 0 0 0 
Yukon Sentinel 
2,5x50L Weaver Auto 

14 979,00 2,5 200 70 1,00 0 0 1 

     
є     ( . 2). ,  

     0,05 ( -
   )   

є   R2
 є   0,932,   

 є     . 

2 1 2 36 53317 9 381 88 86 71 288 29Y , , X , X , X        

4 5 6 741397 08 1199116 5 207 67 4 517 22  , X , X , X , X .      (2) 

 2 –   -
   

  
    

   
( 1 – 4) 

   
 ( 1 – 7) 

 R 0,956 0,983 
R-  0,914 0,966 

 (AНУЮsЭОН) 
R-  

0,879 0,932 

  9 000,02 6 776,26 

https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/armasight-nemesis-4x-qsi/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/armasight-nemesis-4x-qsi/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/dipol-d241h-3point7x/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/armasight-nemesis-4x72-gen-2plus-qs/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/armasight-nemesis-4x72-gen-2plus-qs/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/pulsar-phantom-3x50/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/pulsar-phantom-3x50/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/pulsar-phantom-3x50-bw/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/pulsar-phantom-3x50-bw/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/pulsar-digisight-n770a/
https://hotline.ua/sport-pribory-nochnogo-videniyapoint-teplovizory/yukon-sentinel-3x60/
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 6 %,     5 %  є-

    8 %    .  
,   -   ( r) 

 -    ( Al). 
   є      

 –    -
  ,     

 , є    5 %.  
     -

 (G),     (G+ r), 
  є   (G+AХ), -

    -
 (G+MMTCr),    -

  (G+MMTAl),   
     -

 (G+Cr+MMTAl).  
      (G) є 

    ( . 1),   
   3 500–3 100 

–1
    

  ІH2, ІH  - ,    
   ’ .    1 645–1 532 –1

 
   ’  ІH (  )  

(  ),     1 333–1 201 
–1

 –  -
 ’  –     C–І    

(  III).    G     
 є    873–550 

–1
,
  є  

  ’  ІH-    873 
–1

 
(  V)  550 –1
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 1 –   G (1), G+ r (2),  
G+Al (3), G+MMTAl (4)  G+Cr+MMTAl (5)  

      
    ,   

 - ,    .  -
  3 500–3 200 

–1
  1 634–1 034 

–1
   -

  (G+ r), є   -
          

700–450 
–1

 Д3Ж.    592  534 –1
  VI, 

     =   -
  ІH-     є   

   . 
   є   (G+Al), 

є      3 422 
–1, -

   ’  І–H   –NH2,  
     ’ ,   -

 ’      3 500–3 200 –1
.  

     -
  =  (  I),  1 663 

–1
 є  є є  

      -
.  

  G+Al  ,   -
 є      -

  -    ,  ’  -
   є    ’    

 . 
 G+MMTAl ( . 1)     

G+Al    –ІH    
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 AХ3+−  MMTAl

3+
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  426 

–1,  
   = - , –S –   

 AХ– ,      ’ -
      MMTAl  S –

...H–І  ІH     S – ...H–   -   Д4Ж.  
     G+Cr+MMTAl є 

   ’      
-  ,       

1 667–1 242 
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 I, II  III,   1 119–1 041 
–1,   -
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  -
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 Д4Ж.     -

  G+Cr+MMTAl є   -
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 , є       

 . 
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 ,    ’ ,   -
       . 

   : 1.  . . І -
         : 

 / . . , І. . , . І. , . . , 
. Є.   . ;  . . . . –  : , 2012. – 344 c. 

2.  . .      : . . / 
. . , . . , . . . – 1-  . –  : , 

2009. – 580 . 3.  . .       -
 /  . . –  :  , 1971. – 528 . 4. -

 .    -    /  . – 
 : , 1974. – 444 .  

. . І , . .- . ., , indutny@nwv.com.ua; 
. . , . . ., , neprod2@knteu.kiev.ua; 

. . і і , . . ., , pirkovich@gmail.com 
  -   

,   

    
    

        
   ,      



118 – © ПУЕТ – 

      
,      . -

     : 
1.      -

    є   
       
   -   . 

2.       -
 ,       -

 ,    ,   -
   . 

3. є   ,   -
   ( )  -

,      .  
’        

        
   – ,   -

 .     
є        є 

 30–50 %   . 
4.      ,  є  

 (   )   
 .   є     

   ,  
     -

.      . -
       -

  ,   ,  є  
    . 

5.     -
       -

 ,    ,    
,       

 . 
6.      -

        
 . 

7.   , ’     
,   є   -

,       . 



– © ПУЕТ – 119 

8.        
      ,  -

є        -
 .    є   

    .  
9.       

         
       -

  . 
10.       -

 (  ’     )  
  , ’   ,     
   - ,   

       . 
11.   -   -
        -

 . 
  , ,    -
,    ’      -

 ,      -
  ,   ,  -

        
 -  є ,    

  ,     
    .  

  є  ,  є   
   , ,   -
 ,  є ,   є   

       40   
       -

   . ,    -
       -
   є ,  ,   -

  .  
  є      

,         -
   .   є -

 ,  є    ,   



120 – © ПУЕТ – 

  ,     
   , ,     

.      , 
 ,  є    -

   ,       
  Д1–5]. 

      
    є   , 
       -

 ,      -
 ,    є      
’ . ,  , є    -
  , , -  є  -

       -
 ,      

,  ,   . 
  є   (  

 )      -
     ,    

        -
 . ,     

,         
   ,  є  -

 –     -
  ,      -
   .  

   : 1.   -
  є       , -
   ,    
    Д  Ж :   -

   06.12.2000 № 312. –  : СЭЭЩs://гКФШЧ.rКНК. 
gov.ua/laws/show/z0927-00. 2.     -

 ,    , -
  Д  Ж :    

  06.09.2000 № 1396,    01.03.2007. –   
: СЭЭЩs://гКФШЧ4.rКНК.РШЯ.ЮК/ХКаs/sСШа/1396-2000-%D0%BF. 3.   

36.2-21587162.001-2002. .  :    
, 2002. 4.   36.2-32049733-001:2010. .  :  « -

», 2010. 5.   36.2-32049733-002:2010.   . 
 :  « », 2010. 



– © ПУЕТ – 121 

. . , . . ., , ФКХКsСЧiФ1968@ЦОtК.ЮК 
   , ; 

. . , . . ., , ЛКsШЯКв5@РЦКiХ.МШЦ 
     

«     », , 

     
 -   

   – ,  -
є .  є    ,   

 ( ,   ),  
    [1].  

    -  
         -

.    ,     
     є -

,  .     
     

     -  
,   ,   

      Д2Ж.  
     -

   -   
     . 

     – є , 
  є  -  , 

 .  ’є , , , -
, , ,  Д1Ж.    -

є    є ’є     « -
  «  » Д3Ж. 

      -
      1647-97  

      
.    Д4Ж,  8737-77 Д5Ж   

4519:2006  .    
 .   Д6Ж.  
’є    -  , -

  «   «  »,    
« ». 



122 – © ПУЕТ – 

   –  ,  -
   « »  ,  

  .    4519:2006 Д5Ж 
        

80×120          
  10 ,  є   

(60×65 ).  
      -

 , ,    -
,  є     -
є      8737-77 Д5Ж   

4519:2006 [6]. 
  . 4.6  4519:2006 Д6Ж   

    є  -
,     . 1. 

 1 –     
« »,   «  

 «  » 

  

   
 

  
8737-77 [5] 

 
4519:2006 [6] 

 є -

,   
   

 «   «  
», , 

. , . , 20 

є 

  
 

 « » є 

-  -

,    
є    

  1647-97 є 

   
 

–    
 

 є 

  
    

 

–  є 

  
 

–    
 

 є 

  ,  45×45 є 

 1    
 

є 

  839 -15 є 



– © ПУЕТ – 123 

. . 1 

  

   
 

  
8737-77 [5] 

 
4519:2006 [6] 

     
 

–  є 

  –  є 

   
 ,  

    
 16958 

–  є 

  -
  

   
 

–  є 

     
 

–  є 

    « » -
  «   «  »   ’ -

,     є      
8737-77 Д5Ж   4519:2006 Д6Ж. 

 «   «  »  -
  -     -

 ,   .    -
  ,     -

  . 
   : 1.    

Д  Ж. –  : https://etnoxata.com.ua/ru/statti-

ru/vyshivanki-istorija-i-sovremennost/tkachestvo-v-ukraine/. 2.  -

-     Д  Ж. –  
: https://univerfiles.com. 3.  «  » Д  ]. 

–  : http://www. vushuvanka.pl.ua/. 4.  1647-97  
   .   . 

  . – . . –   1998-01-01. –  : 

 , 1997. – 38 . – (   
). 5.  8737-77     ,  

    .     
Д  Ж. –  : http://docs.cntd.ru/document/gost-
8737-77. 6.  4519:2006  .   

  .   Д  Ж. – 

 : https://altair.net.ua/wp-content/themes/wooshoplite/assets/ 

images/public/Standart%20%20DSTY%204519-2006.pdf. 



124 – © ПУЕТ – 

. . , . . ., , ФКХКsСЧiФ1968@ЦОtК.ЮК 
   , ; 

. . , , SКsСКФКХКsСЧiФ1996@РЦКiХ.МШЦ 
  , ; 

. І.  
   ,  

      
    

    ,    -
  –    ’  .   

       
 .     

       
     ,    

’  Д1Ж.  
     -   

( )    ( ),    
  ( . 1). 

 1 –    

 
 

’є     
  

 

  
№ 771/97-  

     
     

 Д2Ж 

  
 

 23.12.1997 
 

7697:2015 
 .   Д3Ж   

 
 01.08.2016 

 -
 № 487 

   
  Д4Ж 

  
 

 28.10.2010 
 

2.3.2.1078-01  
  

    
  Д5Ж 

  
 

 24.10.1996 
 -

   
 

     
    

  Д6Ж 

  
 

29.12.2012 
 є-

   
 

   
    

  Д7Ж 

  
 

 13.05.2013 



– © ПУЕТ – 125 

    є   «   -
        » 

Д2Ж,  є     , -
       
  є     -

    ,  , 
  ,  ( )   -

  /   ( )  .  
. 1     є   
   (« »),  ,  

,  є ’    
. 

  7697:2015 Д3Ж    -
  ,  є   

4524:2006 .   Д8Ж.    
        

 ( ,      )  
.    є  ( , -

, )  -  (   , -
 ,   ,  ,  
 є  , ,   ) -

        
 : 
 ,      , -

         
 ,    № 5061.  

      
 6.6.1.1-130 [3]. 

  7697:2015 Д3Ж     
, ,     

. 
      -

 Д4Ж є,      -
     , 

,   є     
.  , ,   

 є   -  ,  
        

  ,    є.  



126 – © ПУЕТ – 

 2.3.2.1078-01 Д5Ж є -  -
         

.        
 , / ,  : 

  :  – 0,5; ’  – 0,2;  
– 0,1;  – 0,03;  – 15,0;  – 50,0; 

 :  1 – 0,05; -2  – 0,1; 
 :  ( , , - -
) – 0,5;     – 0,02;   2,4-  

,  ,  –  ; 
 : -137 – 60; -90 – 100; 
  :    

 ( , ) –  . 
     Д6Ж   

,        
  ,  ,   

,   є ’    -
є ,       

  .       
 є     -

        
   . 

      
   ,  ( )  

   .      -
, ,       -

. 
        

є     –  1, 
 ( ), , , -2 

, .     -
 є .    є  

      ’  . 
       -

,      : -
 ( -, -, - ),    

.     є   
  , 2,4-  ,    
.  



– © ПУЕТ – 127 

 є     Д7Ж  -
       -
.       ,  

      -
  ( . 2). 
 2 –     

( )      
  

    
 

 
 

, ,  
, 

/  

 1 5 
  0,5 

 200 
 20 

,   
  

, /  
 0,1 

 0,03 

     -
,         ,  -

      .  
    -

  -     ,  
є   . 

   : 1.  . . -
       Є   

Д  Ж /  . . –  : file:///C:/Users/1/ 
Downloads/ Suap_2016_2_11.pdf. –   13.02.2019. 2.   

         Д -
 Ж :   Д   01.01.2016Ж № 771/97-  /  

  :  - . –  : http://zakon3.rada.gov. 
ua/laws/show/771/97-%D0%B2%D1%80. –   10.09.2016. 3.  

.   :  7697:2015. – Д   2016-08-01]. –  : 
 , 2016. – 10 . – ( .  ). 

4.        № 487 
    28.10.2010 Д  Ж. –  : 

http://zakon4.rada.gov.ua/laws/ show/z0183-11. –   14.09.2016. 
5.  2.3.2.1078-01      

   Д  Ж. –  : 
http://www.ecobest.ru/snip/folder-sanpin/list-sanpin2-3-2-1078-01.html. –  

 14.10.2016. 6.        
   .     . 

Д  Ж. –  : СЭЭЩs://гКФШЧ.rКНК.РШЯ.ЮК/ХКаs/sСow/ 
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gov.ua/laws/show/z0774-13. –   21.09.2016. 8. .  

 :  4524:2006. – Д   2016-08-01]. –  : -
 , 2016. – 10 . – ( .  ). 

. Є. , . . ., , kee2@ukr.net 
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    , %:  
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      0...20 %,   

    -   
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 20 % є     
   . ,     

-   ’    -
  . 

 є      є  -
    -  . -
          -

      ,   -
є   .     -

      11...14 %.    
    є      

   : =1 : 3    
[2]. 

    -  -
  ’   -3 є   

      -3    -
       .  

       
 ,   –      -
  .      -

    ’   -3. 
       є  -

 є    ,   -
       . 

-    - -
      ,  

     ’  . ,  
  -3  -   
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100 %-      
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    , 
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, є      

’  ,  є    
  .  ,   

       
       (7,5…8,5 %),    

      
    Д2Ж.  
        Д3, 4Ж -

      -
:   –   0,2…0,25 , -

    –   2,5 ,  -
   – 650…900 %.    -

 є     -3, 
       -

 . 
      -
  є   -

    ,    
          

є  ,         
 ,    ,   

   Д5Ж. 
      

     -
-   є     

      -
є      -

 ,      -
  [6]. 

   : 1.  . Є.  
-   / . Є. , . . , . . -
 //  .  2000.  № 3.  . 6164. 2.  . Є. -

 -       / 
. Є.  //  . – 2008. – . 209212. 3.    . 

 .  2726-94.   :  , 1995. 
 14 . 4.  . Є.       / 

 . Є.   : , 2002.  308 . 5.  є  -
        -

 :  :  2 . / . . , . І. , 
. . , . Є. , . .  ;  . . . . –  : 
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, 2011. . I. – 438 . 2. І      
    :  / . . , І. . -

, . Є.   . ;  . . . . –  : , 2012. – 
344 .  

. . , . . ., , ФШbischan@gmail.com 
    

«     »,  

     

 –      -
     .    

    1906 ,  ’   
US872795 A – «       

 » [1]. 
    є     ’ . 

 ,    є ’   -
 , , ,   -

.     ,  -
 є  ,      

,     . 
       Є  9617 

«    »     -
  ,    2011–2018 . -

є       ,  
   є    
 ’є ,      

   є  ( . 1). 

 1 –       
    2011–2018 ., (   

) (    Д2]) 
 І   , . .  

2011 2 974 666 –2 308 
2012 4 099 843 –3 256 
2013 3 537 704 –2 833 
2014 2 756 223 –2 533 
2015 1 805 169 –1 636 
2016 3 276 92 –3 184 
2017 4 133 62 –4 071 
2018 4 177 125 –4 052 
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   -   2011–2018 . 

  . 2. 

 2 –       
     – 

  2011–2018 . (   
 Д2]) 

 
І   

  , %   , % 

2011 

 
 

 
 

84,20 
2,79 
2,02 

10,99 

 
 

 
 

45,35 
32,88 
11,86 
9,91 

2012 

 
 

 
 

82,24 
6,90 
3,49 
7,37 

 
 

 
 

32,94 
29,03 
18,13 
19,91 

2013 

 
 

 
 

75,94 
5,80 
4,04 

14,22 

 
 

 
 

66,34 
16,76 
11,79 
5,11 

2014 

 
 

 
 

87,20 
3,44 
2,14 
7,22 

 
 

 
 

37,22 
33,18 
15,25 
14,35 

2015 

 
 

 
 

85,43 
3,88 
2,94 
7,76 

 
 

 
 

36,09 
30,18 
10,06 
23,67 

2016 

 
 

 
 

87,70 
3,66 
2,29 
6,35 

 
 

 
 

41,30 
23,91 
15,22 
19,57 

2017 

 
 

 
 

92,88 
1,48 
1,38 
4,26 

 
  

 
 

60,66 
18,03 
6,56 

14,75 

2018 

 
 
 

 

91,69 
2,63 
1,10 
4,57 

 
 
 

 

34,13 
15,08 
13,49 
37,30 
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   . 2,      
      є , 
    є     є 

85,91 %.  2011     7,5 %.  -
   є ,     -

є    2018 .  2,63 %  6,9 %  2012 . 
 ,    2014    -

   ,    2011 .  
2013 .    3,44 %.    є 

,  , , ,   . 
          

  є .  є    , 
 , , , , . 

       -
    є ,  , ’є -

 .  
       

 , ,   TСОrЦШs, LКPLAВA, 
SЭКЧХОв, TТРОr   Д1Ж.    . 

Thermos –   TСОrЦШs GЦЛH,   
1904 ,   1907 .     

   : TСОrЦШs BШЭЭХО CШЦЩКЧв 
( ,  ), TСОrЦШs LTD TШЭЭОЧСКЦ ( , 

)  TСОrЦШs ЛШЭЭХО CШ.LЭН ( ).    
      : TСОrЦШs  

THERMOcafe.  
LaPLAYA – є      

IPV GЦЛH HЮЧРОЧ  1953 .     
   IPV    , -

     .  
 –   ,   
 .   ARCTICA 

STЇRM є     , -
,    .  

Zojirushi –   ГШУТrЮsСТ CШrЩШrКЭТШЧ,  
 1918 .       

   . 
Stanley –  -  ,  

  1913 .        
      1915 .  
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   .  
ISOSTEEL –   ,   -

  2001 .    . 
Tiger –  TТРОr VКМЮЮЦ BШЭЭХО CШ.,   1923   

  ( ).  1983   TТРОr VКМЮЮЦ 
BШЭЭХО CОЧЭОr,       -

    SUS304   -
 .  

Primus –      ’  -
 є     .  
Kovea –   є   

.  
Retki –        1990-  

. є   є      
. 

Sigg –       
    ,   1908 .  

     2009    
STEELWORKS. 

PОЧРЮТЧ / MТЦТ /  –   HКЧРгСШЮ EБCЇ 
IЧНЮsЭrТКХ CШ LЭН,  є     . 

  ,     
 ,  SЮЧПХШаОr, AХКННТЧ, CШЧЭТРШ, Stabilotherm, Sale-

аК, KХОКЧ KКЧЭООЧ, EsЛТЭ, IЧЧКЭО, , , TrКЦЩ  . 
     : 

  (     -
); 

   (    ); 
   ( , , , -

); 
     ( , , 

  , ,   ); 
     ( , , -

,   ); 
     (  5, 12, 24, 

36, 48 ); 
  (0.5, 0.75, 1.0, 1.8, 2,0 ).  
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. 
   : 1.  15  -

 Д  Ж. –  : СЭЭЩs://sЭОЩКЧНЮrЧОЯ. 
livejournal.com/178159.html. –  : 29.01.2019. 2.   

          
Д  Ж //    . –  

: СЭЭЩ://sПs.РШЯ.ЮК/Цs/П11. –  : 29.01.2019. 3. : 
     Д  Ж. 

–  : СЭЭЩ://ЩШsЮНКsТЭв.rЮ/ЩШХОznaja-informatsija/48-harakteristiki-
termosa.html. –  : 29.01.2019. 

. . , . . ., , ФШЛisМСКЧ@РЦКiХ.МШЦ; 
. . , . . ., , ЛКsШЯКв5@РЦКiХ.МШЦ; 

. . , . . ., , lyudmika@gmail.com 
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 ’   є   .  
    ’  ,  
, , ,   .  

      ,  
. ,     . 5, 7, 

10    3–16 ,     -
  ’ ,     -
’  .  

       
 ,  .   

  - ’       
      .  

      -
  .    
   50     10 .  

     ,    
 .    ,   

 .  
   ’   

 ,   5-   є   
    ,     . 

,   2014   , ,   -
        

4 748   ,      
  ,      -

     .  ’  -
       3 ,   

,      ( . 1). 

 1 –      , -
,     (   

)  2014–2018 . (   Д2]) 

 

І  
, 

. . 
 

І  
 
, 
 

 
, 

. . 
 

 
 
, 
 

, 
. . 

 

2014 19 819 1 203 3 472 586 –16 347 
2015 13 590 953 1 714 213 –11 876 
2016 10 610 1 031 1 339 150 –9 271 
2017 14 699 1 173 1 263 184 –13 436 
2018 15 071 1 291 1 114 176 –13 957 



– © ПУЕТ – 137 

  є     
 , ,      

   –  ( . 2).  
   ,     
     2014–2018 .  
.       -

,      47 % .  2016 .  
    ,  ’  

 ,  , ,   .  
  ’   -

    ,    
 22 % .   -   

 ,   . 
 2 –     , 

,      
   –   

2014–2018 . (   Д3]) 

 

І   

 
, 

. . 
 

 
,  

% 
 

, 
. . 

 

 
, 

% 

2014 

 9 069 45,76  1 043 30,04 
 2 995 15,11  653 18,81 

 1 082 5,46  561 16,16 
 6 673 33,67  1 215 34,99 

2015 

 5 795 42,64  525 30,63 
 1 746 12,85  374 21,82 

 1 560 11,48  235 13,71 
 4 488 33,03  580 33,84 

2016 

 5 783 54,51  343 25,62 
 682 6,43  264 19,72 

 570 5,37  240 17,92 
 3 574 33,69  492 36,74 

2017 

 7 304 49,69  236 18,67 
 1 036 7,05  223 17,64 

 925 6,29  204 16,14 
 5 434 36,97  601 47,55 

2018 

 6 570 43,59  258 23,18 
 1 099 7,29  188 16,89 

 1 084 7,19  144 12,94 
 6 319 41,93  523 46,99 
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       :  V-  
. .- . - . ( . , 20–22 . 2018 .). – 
 : , 2018. – . 64–67. 2.       

      Д  Ж. –  
: СЭЭЩ://sПs.РШЯ.ЮК/Цs/П11. –  : 24.02.2019. 3.  
      –  Д  

Ж. –  : СЭЭЩ://sПs.РШЯ.ЮК/Цs/П3. –  : 
24.02.2019. 
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guide.com.ua/. 2.          

 Д  Ж :     
. –  : СЭЭЩ://ааа.ЮФrsЭКЭ.РШЯ.ua/operativ/operativ 

2003/pr/ovp/ovp_u/arh_ovp.html. 3.     
.  « - » [  Ж. –  : 

http://gradient-plus.com.ua/index.html. 4. .  :   
1820:2004 Д   2004-09-01]. – 16 . – (  ). 
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І   

 
 

 
, % 

 
 

, % 

2014 36 257 0,07 6 573 0,01 –29 684 

2015 16 909 0,05 5 756 0,02 –11 153 

2016 23 197 0,06 5 688 0,02 –17 509 

2017 24 083 0,05 5 334 0,01 –18 749 

2018 34 467 0,06 5 277 0,01 –29 190 

   .1,        
2015     2014 .,    -

       ,   
19,348  . .     

    є ,    2018 .   
  2014 .     

        
 ,   2018 .      
  2014 .  1,239  . . 

 

 1 –       
 , , ,   

 2014–2018 . (    Д1Ж) 

 -     
 є   .  ,    

 ,  , ,  ( . 2). 
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2014 2015 2016 2017 2018 

 15 041 7 778 9 965 9 702 15 053 
 7 449 3 060 5 227 5 943 8 822 

 2 348 1 696 1 652 – – 
 – – – 1 839 – 

 – – –  2 043 
 11 418 4 375 6 352 6 598 8 548 

 ,       -
,   є  Є . , -

      є   ,   -
, , ,     ( . 3). 

 3 –     , , 
      

-   2014–2018 . 

-
 

 , . .  

2014 2015 2016 2017 2018 

 2 210 1 822 1 709 1 768 1 615 
 1 996 1 289 – – – 

 683  1 044 755 865 
 – 776 – 938 1 362 

 – – 797 –  
 1 684 1 869 2 138 1 873 1 434 

     , 
 ,       , 

 є  . 
,        ( , 
, , ), ,  (    

)   ( ) . 
  є    , -

  є  ,    
 є      (  є   

 ). 
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17.02.2019. 2.  .   . –  3119-95. – 
Д   22.06.1995Ж. –  :  , 1996. – 14 . 3. -

       .  
є  . –  4239:2003. – Д   01.10.2004Ж. – І  

є    . . І. . – 24 . 4.   
 Д  Ж / . . є . –  : 

http://tourlib.net/books_ukr/roglev03-9.htm. –   17.02.2019. 

. . , . . ., ,  
nazarenkovalya26@gmail.com; 
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     -

   ’     ,  
   є .   -

,        -
 .  

      
 ,      

 . .      
  «ЇrРКЧТМ MТХФ»,   «  
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   4343:2004 « .  -
 » Д4Ж.      . 1. 

http://landlord.ua/ukrayintsi-pasut-zadnih-za-spozhivannyam-organichnoyi-produktsiyi/
http://landlord.ua/ukrayintsi-pasut-zadnih-za-spozhivannyam-organichnoyi-produktsiyi/
http://landlord.ua/ukrayintsi-pasut-zadnih-za-spozhivannyam-organichnoyi-produktsiyi/
http://landlord.ua/ukrayintsi-pasut-zadnih-za-spozhivannyam-organichnoyi-produktsiyi/
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 ’    Д  Ж. –  : СЭЭЩ:/ 
/gmoobzor.com/stati/novoe-issledovanie-pokazyvaet-raznicu-mezhdu-organicheskim 

-i-neorganicheskim-molokom-i-myasom.html. 2.     
 є   Д  Ж. –  : 

http://www.bakertilly.ua/news/id1402. 3.      
 Д  Ж. –  : https://agropolit.com/ 

spetsproekty /407-analiz-rinku-organich noyi-produktsiyi-v-ukrayini. 4. . 
   :  4343-04 / Д   2005-10-01]. –  : 

 , 2005. – 12 . – (   
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є  Д  Ж. –  : СЭЭЩ://ааа.КЭЛЦКrФОЭ. 

com/about/o-kompanii. 2.   FOГГВ GROUP Д  
Ж. –  : СЭЭЩ://ааа.ПШггв.ЮК/ЮК/. 3.   VARUS 

Д  Ж. –  : https://varus.ua/ 
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Д1Ж,           
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  « ». ,    є 
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  « »,   « ».  
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 Ж. –  : СЭЭЩs://КЭЛ.ЮК/sОМЭТШЧ/ЧШЯТЧТ-korporatsiyi-
4/article/atb-market-uspishno-rozvivaie-vlasni-torgovi-marki-44. 

. . ; 
. .  

 -    
  -  

, , ХвЮЛвК_МСОrЧiЯtsi@ЮФr.ЧОt 

  
  

   ,    
 , є .   

 ,  ’є     ( -
, , ,  ).  

     . -
         

      -
. 

  –   ,   
   є .  
  є     -

 (  ,  ),  -
 , ,  є , є  

   ( , , ). 
,   ,    -
 є       

. 

https://rau.ua/novyni/chastka-vlasnih-torgovih-marok.%202


– © ПУЕТ – 189 

  –   ,  є  
є       -

  ,    - -
  Д4, . 141Ж. 

      є  
     .  

  –   ,   
 є   .   -
     :  -
,       

(   ),   (  -
є ),    ,   

 . 
  –   , є  

    є ,   -
       
є        -

. 
  , є   -

        
  .      
,   ,    

  Д1, . 43Ж. 
      

    ,    , 
   , ,    є   

 : 
1)   ;  
2)     ;  
3)    - ;  
4)    ; 
5)        Д3, . 187Ж. 

      
,    .  

 –      є  
,  ,  .  ,    -

,        .  
   є      

     . 
   ,   -



190 – © ПУЕТ – 

 .    ,  
       

,     . 
       -

, , , , ,   . 
  ,  -

 .    . -
        -

.    ;   
   є ,    -

.     є   
 – -, -,   . 
        -

    .   
     . 

 –   ,   
      -

.    є  
   ,    -

  є. 
 –      -

 ’ МК.  –      
( )    . -

      -
  .     

  –   ,  
,    . 
- .       

 ,      
      -

, -  є   -
   ’є  ,  є  . 

     є   
  – ,    – є . 

     . 
        

     ,   
. 



– © ПУЕТ – 191 

        -
є    ,  , , -

 ’  Д2, . 244Ж. 
 ,    -

є    .   -
  є      

 ,     -
 ,      -

. 
   : 1.  . .  
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    ,    -

         
  .  

        
   (840 . 2/   ),  

    (783 . 2/ )   -
 є   (760 . 2/ × ).  

    ,  
     ,    . 

     .   
        

. 
,       

     ( ),    
 ( ).         

       -
  ,   2,95 / 2

  ,    
   11,3 % .     

   12,2 %,    -
       3,1 % .    

,     є   
 .     

 є     -
,   .    ,  

    ,   є 
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  ,    
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 ( . 1). 

 1 –     
  , /  

 
(

) 

 
-

 (
) 

-

 
 ( ) 

  

 
 

3
 

  
 

 

2015 2016 2017 

 

 
  2,38 2,72 1,90 2,33 0 

  2,44 2,86 1,91 2,40 +0,07 

 
  2,36 2,77 1,99 2,37 +0,04 

  2,50 2,90 2,12 2,51 +0,18 

-

 

 
  2,33 2,82 2,01 2,39 +0,06 

  2,44 3,00 2,07 2,50 +0,17 

 
  2,40 2,77 2,02 2,40 +0,07 

  2,41 2,91 2,05 2,46 +0,13 

 

 
  2,40 2,80 1,92 2,44 +0,11 

  2,58 2,90 1,98 2,49 +0,16 

 
  2,35 2,77 2,02 2,38 +0,05 

  2,39 2,81 2,07 2,42 +0,09 

  
  2,40 2,69 1,91 2,33 0 

  2,45 2,76 1,98 2,40 +0,07 

05, /  

 

 

0,11 0,10 0,12 – – 

 0,07 0,13 0,14 – – 

 0,14 0,09 0,11 – – 

 0,17 0,15 0,18 – – 

,      ,   
    ,   -

  3     40  180 / . , 
    ,     

,      5.  -
  ,      -

   є      
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     – 10–15 / .  
 –    (  є 

0,13 / );  (      є 
0,14 / ) –  є ,    -

 . 
       ,  

  ,       -
   :  2015 .  1  

      (0,13 / );  2016 -
     (    

0,14  0,24 / )  4 ;   2017   
         

0,14 / . 
 ,     

        .  -
     (2015 .)    

(2017 .)    ,   
 є. 

    -
,       ,   -

        
  . 

.    -
є  є     -

,      
  4 . 

   є    , 
       є  . 
      -
   ,      . 

 2015–2017 .    Є -
      

    ,    
   . ,   -

   ,    
       

    .  
   є     

     :  -
  –  0,07;  –  0,17  -
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 –  0,16 / .     
     . 

   : 1.  .  -
       ґ     

    « » /  ., 
 .,  . //    . – 2012. – № 12. – . 24–

27. 2.  Є. .    ґ     
     /  Є. ., 

є  Є. . //   ’  : . . .  . – 
2016. – . 79. – . 85–93. 3.  Є. .     

 ґ        
  /  Є. ., є  . //   

 : . . .  . – 2016. – . 79. – . 93–102. 
4.  . .      -

 :  . … -  .- . . /  . . – , 1982. – 
36 . 5.  . .    -

 /  . . . : , 1972. – 527 .  

. . , mamotenkoyulia@gmail.com; 
. . ; 

. .  
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 . 

     ,  
   ,       

 ,    2025    8 
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     , 
         

.  є   . -
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  .      -
  : , , ,  
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,        
   є     -
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   : 1.  .  

  / . , . , . . –  : , 1994. – 
. 1. – 673 . 2.    :  :  
І   І  Д  Ж. –  : http://cbio.ru/ 

modules/news/print.php?storyid=2238. 3.  . .  -
    / . . . –  : , 1984. – 561 . 
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    Д5Ж. 
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    є   -
  -   ,   є  

. 
   : 1. є    

  ,      
  :    ’    13  2013 . 
 № 1380/23912. 2. І    -   

   є ,  ,    
  є   : І 4.4.4.077-2001; . 

07.11.2001. –  :  , 2001. – 53 . 3.  
    .   :  4084-

2001 ; . 01.01.2003. –  :  , 2001. – 27 . 
4.  . .    , -

  -  :   / . . -
. –  :     -

, 2006. – 140 . 5. -      
 / . . , . . , . . , . . . 

–  : , 2006. – 400 . 

. . , . . ., , palkona@ukr.net; 
. . ; 
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,     Д3Ж. 

     
    ( ,  

, « »)     ,  
є      -

        
  є      Д4Ж.  

       
     .  

      α- -
.  PТММШХТЧШ      

5–15 % ,  є    
       [5]. 

,      -
 ,    , є 

  .  
   : 1.  . . -

     : . . / . . , 
І. . , . . . –  :  . - , 2006. – 640 . 2. -

 . .    ,     
   / . . , . . , . . -

 //    . – 2018. – № 3. – . 20–24. 
3.  . .        

   / . .  //  . 
– 2011. – № 2. – . 16. 4.  .      

     / . , 
. , .  //     

. – 2010. – № 1. – . 21–23. 5. Gambus Halina, Gibinski Marek, Gambus 
Florian. Mozliwosc zastapiencia tluszczu w herbatnikach maltodekstryna owsiana: 
ДІІІ OРШХЧШЩШХsФК ФШЧПОrОЧМУК ЧКukowa «Owies – hodowla, uprawa i 
wykorzystanie», Krynicf, 29-30 sierp., 2005]. – Biul. Inst. hod. i aklim. rosl. – 2006. 
– № 239. – . 319–328. 

. І. , . . ., ; 
. .  

 -  ,  

  -
 

  є      -
  .    є  95 % 
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       -
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    , є   є  
      7 %  
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      є 

90 %,    – 70–80 %.  ,  -
       

    83–85 %,    –  50–
56 %.      « ». 

      
  ,  є .   -

     
   5 %   ,    

  100     є 730 , 
 – 287 ,    :  – 2,5 : 1,0. 
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 -    1–3   100   
є 25–50 %     .  

   β-  ,   -
        
   β-      
 .   -   -

   . 
  є    

,   –   
β- . 

        
     « », 

« », «  ». 
     

     ,  β-
  .  

     
є      (15 %   

)      
 -    -  -

.      , , 
, , , .   

      є   
10,1 %,  –  6,4 %,   –  14,9 % ( . 1). 

       
 є   ,     -
 ,    . -

      , 
 є       

   . 
 1 –      

      

 

β-
, 

/1
00

 
 

 
, 

/1
00

 
 

 , 
/1

00
 

 

, 
/1

00
 

  , 
/1

00
 

 

 3,30 237,6 21 400 1,90 870 
  0,69 6,90 7 560 0,85 230 

  0,390 6,16 4 000 0,71 200 
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  (3–5 %)  ,   0,1–
0,5 %    0,1–1,0 %  . 

        
      -

       
.  є       -

       , 
  ,  ,  -

   5 %  10 %. 
є  є     

є  ,     5 %.  
 є    25 %. 

      
     15–20 %  -
 ,  є     

37,5 %,     3–10 .    
      -

      4 %  6 %,  є -
    10–15 %. 

      
      , 

    (   26 %),   
є     27 %,  , -
  . 

     -
-        

,  ,   є     
  «  ’ ». 

       
        

,    .   є   
 . 

     є -
     35 %   
 10–20 %  .     є 

20 % [6]. 

   : 1.  .  
      / .  

//     . – 2012. – № 7–8. – 
. 18–22. 2.        



– © ПУЕТ – 269 

//     . – № 3. – 2011. – 
. 43–44. 3.  .       

   / .  //    -
 . – № 4. – 2012. – . 34–36. 4.  .  
  -   / . , . -

ё , .  // . – 2008. – № 2. – . 34–35. 5.  
    . Д  Ж. –  

: http://pfor.com/book_336_glava_30_28._POL%D0%86PSHENNJA_ 
JAKOST%D0%86_%D0%86_.html. 6.  . .   -

 -  / . . , . І.  //   
  . – № 2. – 2010. – . 31. 

. І. , . . ., ; 
. .  

 -  ,  

     

       
,     ,       

     .  
 є      

   ,   -
     .  
      , 

  є     , 
,  є   , -

.   є  є   -
   , є .  

  є     , , 
, , .      

 є    
       

  .    
      -

   . 
    ,   , 

  : ,   . 
      

 LКМЭШЛКМТХХЮs НОХЛrЮОМФТТ sЮЛsЩ. ЛЮХРКrТМЮs  SЭrОЩЭШМШММЮs 
sКХТЯКrТЮs sЮЛsЩ. ЭСОrЦШЩСТХЮs.  ,   

      40 ° , -
 , , є     
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 40 °      .   
        

   . 
       

LКМЭШЛКМТХХЮs КМТНШЩСТХЮs  є  –  -
,        

     - -
       107

 /     
  .  

        
 BТПТНШЛКМЭОrТЮЦ ХКМЭТs      

10
6
 /       . -

   ,    
    . 1. 

 1 –     
,    

  

 
-  

 
-

 -
, °

 -
, °

 

  -  
 

 
 

Streptococcus 
thermophilus 

40–45 110–120 
+ 
– 

 
’  -

  

 
 

LB. bulgaricus 
LB. acidophilus 

40 
37–40 

300–350 
200–300 

– 
– 

 -
, 

 
  

- -
  -
 -

 

-
 

B. bifidum 
B. longum 

36–38 
36–38 

60–70 
60–70 

+ 
+ 

 -
, 

 -
  

        
SЭrОЩЭШМШММЮs ЭСОrЦШЩСТХЮs  LКМЭШЛКМТХХЮs НОХЛrЮОМФТТ  

  ,  ,  ’ . 
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        ’ -
  : ,      

     SЭrОЩЭШМШММЮs ЭСОrЦШ-
ЩСТХЮs  LКМЭШЛКМТХХЮs НОХЛrЮОМФТТ. 

 ’      , 
 ’        SЭrОЩЭШ-

coccus thermophiХЮs     LКМЭШЛКМТХХЮs 
acidophilus, Bifidobacterium lactis i Lactobacillus casei. 

 ,      
   «  – 180».   

   , є   ’ ,    
  . 

      
є . є      -

, ,  , -
,    є   , 

є  . ,   є  
 є    -
,          
,  є     . 

      -
       . 

        
      .  

 « - » є   
 DVS-    .  
   є  «Yo-Flex»: FD YC-180; FYC-183; 

FYC-190; F/FD YC-X11; FD YC-X16; FD YF-L811; F YF-
L702/703.      

    є   107
 / , 

    –   106
 / . 

        
    ,    -

  ВШ-Flex      ІЮЭrТsС .   -
       

,  ,   -
. 

є      «  » є 
    : ВШ-Flex

®
 Express, Yo-Flex

® 

Advance, Yo-Flex
®
 HКrЦШЧв,  є    

 ВШ-Flex
®
     . 
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   ВШ-Flex
®
 EбЩrОss є  -

,  є      
    .   -
   ,  -

     ,   -
 . 
 ВШ-Flex

® AНЯКЧМО    
   є  ’   -

   ,   . 
 ВШ-Flex

®
 HКrЦШЧв    

       (2,8 %).   
є      ’ ,   

       . 
    «Yo-Flex»  

    ’ . «Yo-Flex»   -
    LКМЭШЛКМТХХЮs ЛЮХРКrТМЮs  

Streptococcus thermophilus. 
 є   ВF-L811,  є 

  ’   ’  . 
  ’     

«F YC-183», «F YC-190».    ’    
  . 

  BТШМСОЦ srХ.    -
є  «Lactoferm»  ВШ 122    -

 SЭrОЩЭШМШММЮs sКХТЯКrТЮs ЭСОrЦШЩСТХЮs,  є  
, ’      ВШ 269  

  SЭrОЩЭШМШММЮs ЭСОrЦШЩСТХЮs  LКМЭШЛКМТХХЮs ЛЮХРКrТМЮs, 
 є  , ,   

    . 
     є -

  EгКХ®
  045,  є  

   є    -
 . 

  RСШНТК    -
     EгКХ® MвО 99,  
       є  

       ,  
  MОвЩrШ GОХ PED 2088.   -
  є     
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 . 

  « »   « » 
       

,        
  LAT BВ,  є  

   ’ ,     
  .  
   є  «Danisko».  

  є  ВШ-MТб     
  ,   є  

 .     ’   
’ ,  ’    .    
     SЭr. 

thermophilus, Lb. bulgaricus, Lb. acidophilus, Lb. lactis, Bifidobac-
ЭОrТЮЦ ХШЧРЮЦ, BТПТНШЛКМЭОrТМЮЦ sЩОМТОs.   

 ,     -
       

’      ,   ВШ 
Mix VM 1-30, Yo-Mix VM 2-30, MSK-MIX ABD V 1-54. 

    «Danisko»   є 
    ВШ-Mix   200,  

     , -
 ,    . -
  є    ,  
     . 

  DSM є  DELVЇ-YOG 
   : ,   ’ . 

 « »,  є   «Che-
miferm» є     ,   

  УШ-jo, jo-jo C, ST, STX, CR-57,   
 SЭrОЩЭШМШММЮs ЭСОrЦШЩСТХЮs, LКМЭШЛКМТХХЮs НОХЛrЮОМФТТ ЛЮХРК-

ricus.      ВF-LX 700, 
YF-LБ 701  ВF-LБ 702,     ’   

 ’  . 
 « » ( )    « -

» є  LКМЭШЛКМТХХЮs GG,   -
   .     
         

-   ,    
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, ’  ,    
   . 
     є  

  ( )  ,   
 -  . 

   : 1.   
  . Д  Ж. –  : 

http://sell-service.ru/index.php/catalog/zakvasochnye-kultury. 2.  -
  « » Д  Ж. –  : 

www.eco.kom.com/publications/zakvasochnyie-kul-tury-laboratorii-laktina-. 3. -
 . .     ВШ FХОб® –  -

 / . .  //  . – 2010. – № 6. – . 51. 
4.  «Danisko»     // Щ  . – 
2007. – № 18. – . 40. 5.   LКМЭШЛКМТХХЮs GG   
//  . – 2007. – № 10. – . 73–74. 6.  . 

     / .  // 
   . – 2008. – № 17. – . 16–18. 7. -
 .     « . »   

  / . . , . . , . . -
 //  . – 2006. – № 10. – . 30–31. 8.  . 

    / .  // , . – 2010. 
– № 8. – . 52–53. 

І. . , . . ., ; 
. ; 

. , roman9877@ukr.net 
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є     36 %  є 51,4   , 
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     є   

,       Д2Ж.  
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    є   
  (    – є  ,   

 )  є   
- .  є    -

  ,    є є  
.    ’ ,   
 ,     -

   ,   є   
  : 
 є  ’ ,   . ., . ,  -

є    є   є  -
    4538-2008; 

 є    « є   », . , 
 ,  є     

24851862-001-97.  
      « » 

 ,    4430:2005 « -
.  ».     є 

       
.       ,  

 .    30 %    
.  

   ’    
  40 % ’  ,  є -

 «      
 ».    № 1   

 40 % ’     є  
’ ,    № 2 –  є  . -

 є       -
  ,  . 

      -
:  , ,   ,   
  ’   (5 –  , 4 – ,  

3 – , 2 – , 1 –  ). 
      

 ,   . 
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1 –    

  , ,   -
  № 2 є  є    

      , ,  
   .     ’  
  є  ,    
 є   , є  

 є .      -
   № 2 є   № 1,    

 є  ’ .   є   
,   є       
,     . 

   : 1. Fursik O., Strashynskiy I., 
Pasichny V., & Kochubei-Lytvynenko . (2018). QUALITВ ASSESSMENT OF 
PROTEINS IN COOKED SAUSAGES WITH FOOD COMPOSITIONS. Food 
Science and Technology, 12 (2). https://doi.org/10.15673/fst.v12i2.936. 2. Strashyn-
skiy I., Fursik O., Pasichniy V., Marynin A., Goncharov G. Influence of functional 
food composition on the properties of meat mince systems. Eastern-European 
Journal of Enterprise Technologies. 2016. 6/11(84):53-58. DOI: 10.15587/1729-
4061.2016.86957. 

. . , . . ., , v.tkachuk@lntu.edu.ua; 
. . і  

   ,  

:    
    

     є ’  
       -
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 ,     
     ,   -

   ’         
Є .   ’    -

        
    2020 ,     -

  ,  , -
  ,   ’   
       2020  -

   320 .   .   
     ( )  2017 -

,   ,   80–85 . . 
        Є   

’   10 %    -
       Д1Ж.  

       Є ,   
   1  2016 , ’ є   -

 2009/28/Є   23  2009 ,  є -
     2020    
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