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Limitations of Foam drainage theory

Miglena Bankova, Stanislava Stamenova, Ivan Georgiev, Irina Yotova, Stanislav Doncheyv,
Dilyana Ivanova-Stancheva, Stoyan Karakashev

Konstantin Preslavski University of Shumen, Faculty of Natural Sciences,
Department of Chemistry, 115 Universitetska Str., 9700 Shumen, Bulgaria
E-mail: s.karakashev(@shu.bg

Abstract: The present work shows certain limitations of the current theory of foam drainage. FExperiments,
conducted in this study and combined with already published data, showed that at certain conditions the current
hydrodynamic theory predicts faster drainage of foam in comparison to the experimental data. According to the
analysis of the literature data, theory and experiment agree up to certain gap of the radius of the Plateau borders
(90 um), beyond which the drainage becomes slower than the theoretical expectations. The latter can be explained
with the Marangoni effect slowing down considerably the surface velocity of the Plateau borders.

Keywords: Foam drainage, surface rheology, Plateau borders

OrpaaneHnﬂ Ha TEOpUsATA 3a UI3TUIAHC HA IIAHA

Muraena bankoBa, Crannciaasa CramenoBa, UBan I'eoprues, Upuna HoroBa, Inisina
HNBanoBa-CranueBa, Cranuciaas Jlonue, Crosin Kapakames

Hlymencku ynusepcumem “Enucxkon Koncmaumun Ilpecnascku “, @axyimem no npupoonu HayKu,
Kameopa ,, Xumus “, yn. Yuusepcumemcka 115, 9700 [llymen, bvacapus
E-mail: s.karakashev@shu.bg

Peztome: Hacmoswama paboma noxkaséa HAKOU OSPAHUYEHUS HA MEOPUAMA 34 USMUYAHEMO HA NAHAMA.
Excnepumenmume, npogedenu 6 mosa uzciedsane u KOMOUHUPAHU ¢ 6eye NYOIUKYBAHU OAHHU, NOKA36AM, e Npu
onpeoenenu yCio8Us HACMOAWAMA XUOPOOUHAMUYHA Meopusi NpeocKkda3éda no-0vp30 u3mudane HA NAHAMA 6
cpasHeHue ¢ excnepumenmannume Oanny. Cnoped awnanuza Ha JaumepamypHume OAHHU, MEOPUAMA U
eKCnepuUMeHmbm Cb8nadam 00 OnpedeieHa pasiuka 8 paduyca Ha eparuyume na Iliamo (90 um), cieo kosmo
uzmuuanemo cmaga no-6asHo om meopemuunume ouaxeéanus. Ilocneonomo mooice 0a ce 00ACHU ¢ edhekma Ha
Mapaneonu, Kotimo 3HavumenHo 3a6ass NOBbPXHOCMHAMA CKOPOCM Ha epanuyume Ha Iliamo.

Knrouosu Oymu: uimuuane Ha nana, NO6bPXHOCMHA peojliocui, CpaHuu Ha ITnamo

1. Introduction

The foam drainage is a complex hydrodynamic phenomenon depending basically on two features of the foam:
(1) structure (shape and size of the bubbles); and (ii) stability (coalescence and diffusion coarsening of the bubbles).
The structure of the foam is related additionally to the viscosity of the liquid phase, the gradient of the capillary
pressure along the foam column and the mobility of the gas-liquid interface. In addition, the decay of the foam
causes a number of complementary phenomena affecting the foam drainage. For example, the coalescence of
bubbles releases excess liquid causing sudden change of the local capillary pressure. which slows down the drainage
in certain local areas of the foam. The presence of any kind solid surfaces (e.g. the walls of the container etc.)
contacting with the foam, has distinguishable effect on the foam decay additionally [1].
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The nature of the foam drainage remained not fully understood till nowadays despite being intensively studied
[2-9] and applied in numerous industrial processes [2, 3]. The well-known equations for foam drainage [3-12] are
solved only for very small number of cases (e.g. for the equilibrium distribution of liquid along the height of the
foam column [12]). Among the other methods [3, 8, 13, 14], the foam pressure drop method (FPDM) [3, 15]
produces foam with constant curvature of Plateau borders. The velocity of foam drainage, which is derived by this
method, is easier to be modelled theoretically. One important factor governing the foam drainage is the surfaces
rheology of the Plateau borders.

Leonard and Lemlich [16] were the first to model the velocity of foam drainage. Their theory assumes
immovable surfaces of the Plateau borders. However, the foam pressure drop method (FPDM) proved [13] that the
real drainage of foam is significantly faster than the expected one according to the equation of Leonard—Lemlich
[16], excluding the case of very narrow (~5 um and less) [3, 16] Plateau borders. The surface mobility of Plateau
borders was modelled by Desai and Kumar [17] and Nguyen [7]. They introduced the surface viscosity of Plateau
borders in the theory. However, other important factors are not accounted for. For example, the Gibbs elasticity of
gas/liquid interface can cause Marangoni effect along the Plateau borders. The surface diffusion of the surfactant
molecules has effect additionally. It is proven [18, 19] that these factors have significant influence on the drainage
of single foam films. The first factor (Gibbs elasticity) slows down while the second one (surface diffusion of
surfactant molecules) accelerates the foam film drainage. Similar behaviour is reasonable to be expected in the case
of drainage along the Plateau borders. However, the drainage along the Plateau borders is usually ca. 10° times
faster than the drainage of single foam films. This could modify significantly the rheological behaviour of the
adsorption layers located on the surface the Plateau borders. It should be noted as well, that the influence of the
foam films on the overall foam drainage is the accounted for by the theory.

The present paper aims to elucidate the limits of the present hydrodynamic theory when being applied to real
systems.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
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2. Experimental

It was studied the drainage of three different foam systems produced from: (i) 1 mM Sodium Dodecyl
Sulphate (SDS, Fluka Inc.) + 0.1 M NaCl (Sigma-Aldrich Inc) — it forms common black films; (ii) 1 mM SDS + 0.1
M NaCl + 5.4 mg/L Dodecanol (Fluka Inc.) — the last component increases significantly the surface viscosity of the
system; (iii) 3.5 mM SDS + 0.5 M NaCl — it forms Newton black films. SDS was purified by four times re-
crystallization with ethanol. The purity of SDS was tested by measuring the surface tension isotherm by the pendant
bubble method, which showed no minimum and was compared with the literature data.

The foam was generated by introducing compressed air through a porous plate, located on the bottom of
vessel, containing the foaming solution. The foam, thus produced, was transferred into a cell (see Fig. 1), consisted
of two independent compartments — lower (1 in Fig. 1) and upper (2 in Fig. 1) compartments. Each one of them is
a vessel filled with the foaming solution and containing porous glass disk. The foam is located between the two
porous disks. Thus designed, the upper and the lower compartments of the cell were exposed to reduced pressures

(Ap,, and Ap,,,,, with regard to the atmospheric one). They are controlled independently by valve (13) and
peristaltic pump (14) (Cole Parmer Ltd.). The pressures were controlled following the dependence:

Aptop = APpowom T & PH . Here g is the gravity acceleration constant, p is the density of the liquid and H is the
distance between the porous disks. The hydrostatic pressure of the liquid below the lower porous disk is
compensated by equal increase of Ap above the upper porous disk. The resultant two Ap (top and bottom) are
equal to each other in this manner.
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Figure 1. Caption Figure 1. Schematic representation of the FPDT setup for studying the foam drainage:
1 — lower compartment of the cell; 2 — upper compartment of the cell; 3 and 4 — platinum electrodes;
5 — conductivity-meter; 6 — graded tube; 7 and 8 — vessels for collecting the foaming solution; 9 and 10 — buffers
for reducing the fluctuation in the pressure; 11 and 12 — pressure transducers; 13 — valve for regulation of the
pressure in lower or upper part of the cell; 14 — peristaltic pump

Once the valuesAp,,, and Ap,,,,,, are set, the foam is exposed to reduced pressure on the bottom and on the

top through the porous disks. Therefore, the foam begins to drain in two directions — up and down into the upper
(2) and the lower (1) compartments of the cell. The liquid from this initial drainage is collected in vessels 7 and 8.
This kind of drainage lasts for twenty minutes up to one our depending on the surface rheology of the foam. During
this time the radii of the Plateau borders and consequently the capillary pressure becomes uniform along the height
of the foam column. The already equilibrated foam drains below due to the gravity. Therefore, the liquid from the
upper (2) compartment of the cell drains through the foam column toward the lower (1) compartment of the cell.
This causes motion of the meniscus in the graded capillary tube (6). One can measure the rate of drainage through
the foam column in this manner. The electro-conductivity of the foam is measured at this stage of the experiment
by conductivity-meter (Milwaukee, Ltd.) (5).

The hydrodynamic drag of the disks must be much smaller than the resistance of foam. In the polyhedral
foam the hydrodynamics of liquid drainage considers only the Plateau borders [3].

3. Theoretical background

The available theoretical models are valid for stable polyhedral foam containing a net of Plateau borders. The
latter is approximated with a channel formed by the contact of three cylinders with equal radii. A laminar liquid
flow with Newtonian bulk rheology is assumed allowing the utilization of lubrication approximation in the solution
of the hydrodynamic task.

With Ap >> g pH the foam is polyhedral with uniform radii  of Plateau borders being equal to

o

P (1)
Ap+0.0444 <
a

where P, — capillary pressure (difference between the gas pressure P, inside the bubbles and the pressure in the
Plateau borders F;); o — surface tension; H — the height of the foam column; a — the length of the edge of

dodecahedron. Eq. (1) shows that the curvature of the Plateau borders can be varied with the value of the Ap .
The length of the edge of the polyhedron can be presented by the expression [13]:
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where R, is the electrical resistance of the foam column; p,, is the specific resistance of the solution of foaming

agent, A is cross-sectional area of the foam column, and # is the height of the foam column.

To model the velocity of net foam drainage, a specific connection between the Plateau borders is needed to
be assumed. The length and the number of the Plateau borders can be derived in this manner.

The hydrodynamic model, which we exploited, assumes a group of independent (parallel-connected) Plateau
borders, each one of them being formed by the contact of three cylinders with identical radii [2, 12]. According to
this model the volumetric flow rate (Q) of liquid through the foam column with constant cross-sectional area A

can be presented by the equation:

0=0.16"NU 3).

Here N is the number of independent Plateau borders, determined from the electrical conductivity of the
foam; U is the superficial velocity of drainage in one Plateau border. The last one is an important parameter. In
reality U is related to the pressure gradient along the foam column, the radius and the surface rheology of the
Plateau borders. In the case of immovable gas/liquid interface [16] U, can be described by the equation:

U, =%, (4,
dz d'n

where 1 =3.3x10 is coefficient, related to the geometry of the Plateau borders [16]; dP/ dz — pressure gradient;
1 — dynamic viscosity of the solution; &' =1.35 — geometrical coefficient, related to the helix shape of the Plateau
borders (for dodecahedral model) [3, 13]. Egs. (3) and (4) were derived by Leonard and Lemlich [16].
The number of independent Plateau borders with one constant radius along the height of the foam column is
determined conductometrically by the equation [3, 13]:
a'H

— 5
0.167°R, ©®)

N:pel

The foam pressure drop method (FPDM) consists in measuring the volumetric net velocity of foam drainage
(Qin Eq. (3)) concurrently with the electrical resistance of the foam column ( R, in Eq. (5)) at a given (controlled

by Ap — see Egs. (1) and (2)) constant radius of the Plateau borders. The experimental superficial velocity of
drainage in one Plateau border, obtained with FPDM method, can be obtained by combination of Egs. (3) and (5):
RF'

U=0
Hpel

(6)

Desai and Kumar [17] accounted for the surface mobility of Plateau borders. Using the linearized dependence
p (a) of the function of Desai and Kumar, we obtained simple dependence for  [20]:

B=1+54a" (7)
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. r . .
immovable surface; o =0.176 /. reverse surface viscosity. Then
Up

U,y _Lap (1+5.40") (8)
n dz

Later the problem of the liquid flow in a single Plateau border with account for the surface viscosity was
studied by Nguyen [7]. The superficial flow rate throughout one Plateau border according to Ref. [7] is:

_Adp [ 0.0655B0™"*

0209+ Bo™> o.oz} ©)

N_ndz

where Bo =1’ /nr Boussinesq number, while 4 is the cross-sectional area of one Plateau border.

However, it should be noted that these equations do not consider the dynamic gradient of the surface tension.
The latter causes the effect of Marangoni, which could have significant influence on the foam drainage.

4. Results and Discussion

The velocity of foam drainage at different pressure gradient measured in this work and taken from the
literature, are compared with the predictions of the latest theory [7] accounting for the surface viscosity in the
Plateau borders. An estimation of the effect of Marangoni on the foam drainage is made by comparison of the
experimental and the theoretical data.

The foam drainage of three different foam systems was studied: (i) 1 mM SDS + 0.1 M NaCl; (ii) 1 mM
SDS + 0.1 M NaCl + 5.4 mg/L Dodecanol; (iii) 3.5 mM SDS + 0.5 M NaCl. The comparison between the theoretical
prediction (Eq. (9) and the experimental dependence of the superficial velocity of drainage (in one Plateau border)
is presented in Fig. 1. The value of the surface viscosity for the system not containing Dodecanol is assumed to be

n, = 10”7 Ns/m (in accordance with Ref. [3]). The surface viscosity of the system containing Dodecanol is

n, = 2.3x10™* Ns/m [21]. The experimental superficial velocity U is smaller than the theoretical one (Eq. (9) for

all the three systems (see Fig 2 A, B, C). This could be indication of presence of Marangoni effect, which is slowing
down the surface mobility of the Plateau borders due to the gradient of the surface tension. In addition, despite
having the same surface viscosity the experimental data of systems (i) and (iii) (see Fig. 2 A and B) are significantly
different. This could be explained with the effect of the foam films [3] (common black films in system (i) and
Newton black films in system (iii)) on the foam drainage. The latter is not accounted at all by any theory.

10
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Figure 2. Experimental (dots) and theoretical (curves, Eq. (9) superficial velocity of drainage in one Plateau
border depending on the gradient of the pressure: A — 1 mM SDS + 0.1 M NaCl (Ns/m); B—3.5mM SDS + 0.5 M
NaCl, (=107 Ns/m); C — 1 mM SDS + 0.1 M NaCl + 5.4 mg/L Dodecanol (1:=2.3x10"* Ns/m)
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Experimental studies of liquid flow through the foam along the Plateau borders with a constant and uniform
radius, carried out by Vilkova and Kruglyakov [3] (for several foam systems with different surface viscosities and
type of foam films), showed that a good agreement in the range of radii 30-90 um between the experimental rate of
flow and the calculated one according Eq. (9), (See Eq. (10) is observed.

100

o4

o7
10 f

Un/Uo, U/Uo

1. SDS+5x10-4 mol/L. LOH + 0.1 mol/LL
NaCl (30 pm)

2. SDS+ 0.1 mol/L NaCl (50 pm)

3. SDS+ 0.1 mol/L NaCl (90 pm)

4. SDS+ 0.1 moVL NaCl (93 pm)

5. SDS+ 0.1 mol/L NaCl (100 pwm)

6. SDS+ 0.4 mol/L. NaCl (125 pm)

7. Triton X-100+0.1 mol/L. NaCH72%
Glycerine (90 pm)

8. Triton X-100+0.4 mol/L. NaCl (32 pm)
9.Triton X-100+0.4 mol/L. NaCl (601 m)

®9
8

1

1.00E-02 1.00E-01

1.00E+00 1.00E+01  1.00E+02  1.00E+03

Boussinesq number

Figure 3. Experimental U /U, (dots) and theoretical U,, /U,, (line) ratios depending on the Boussinesq number

Fig. 3 presents the dependence of U, /U, (see Eq. (10) andU /U, taken from Ref. [3, 22] (see Eq. (11) on

the Boussinesq number (Bo) , where

U, 3.275B0"?
DN oy 22280 10
U, 0.209 + Bo"%* (10)
U  OR.n’Bo°
= =T (11)
Yo mp, 2
e ) dZ

The parameters of some of the systems are presented in Table 1. The surface viscosity was determined by the
method of the revolving disk, and also by the speed of the motion of black spots [3, 22]. It is evident that at large
Boussinesq numbers (Bo > 100) experiment and theory agree. At medium number (Bo has a value from 1 to 10)
the experimental flow rate exceeds a little bit the theoretical flow rate (points 2, 3, 5, 6). At small Boussinesq
numbers the flow rate is considerably smaller than the calculated one (points 5, 9).
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Table 1. Parameters of foam systems presented by point 3 and points 6-9 in Fig. 3

Surfactant solution 7, um Ng, Ns/m U, /U, U/U,
1 SDS + 0.334 mol/l NaCl 30 2.8x107 1.25 1
2 SDS + 0.1 mol/l NaCl 30 2.8x107 1.25 1
3 SDS + 0.4 mol/l NaCl 68 2.8x107 1.7 1.2

Points (5, 6) from Fig. 3 are taken from Ref. [13]. The values of the surface viscosity only for these systems
were measured [22]. The surface viscosity of the other systems in Ref. [13] were not measured. However, if one

accepts 77, = 1077 Ns/m and compare the experimental flow rate with the calculated one according to Eq. (8) or Eq.

(9), he will notice that at radius of channels more than ca. 100 um the experimental flow rate is considerably smaller
than the calculated one. Points 5 and 6 correspond to radii 100 pm and 125 pm and the velocities are significantly
smaller than the predicted ones if the value of the surface viscosity does not depend on the radius of the Plateau
borders. It is proved [3, 18, 19] that the drainage of foam films exhibits significant Marangoni effect. The same
effects should be expected during the drainage of foam. On other hand, the drainage in the Plateau borders in the
range of radii 30-90 um is described satisfactory by Eq. (9) with no account for the Marangoni effect. However,
above 90 um radius of the Plateau borders the velocity of drainage sharply reduces upon increasing the radii of the
Plateau borders. For example, at the same concentrations of surfactant and salt, the drainage in Plateau border with
93um radius (point 4 in Fig. 3) is significantly faster than drainage in Plateau borders with 100 um radius (point 5
in Fig. 3). In this term the flow in Plateau borders with 50 um radius (point 2 in Fig. 3) is faster than the flow in a
Plateau border with 90 pm radius (point 3 in Fig. 3) and 100 pum radius (point 5 in Fig. 3). This appears to be a
transition to a not yet studied regime of drainage. According to these measurements the transition is sharp in the
range of radii 90 pm-100 pm. At 100 um the drainage is reduced upon the broadening of the Plateau borders. The
experiment conducted in the present work shows significantly smaller superficial velocity of drainage in comparison
with the theoretical prediction. (see Fig. 1 A, B and C). We assume that this is due to the Marangoni effect.

5. Conclusions

The present work indicates certain limitations of the current theory of foam drainage. The experiment showed
significantly slower drainage then the expectation of the theory. According to the analysis of the literature data,
conducted in the present work, the theory describes satisfactory the drainage of foam up to certain gap of the radius
of Plateau border (90 pm), beyond which the drainage is significantly slower that the expectation of the theory. The
present study and the literature data confirm a presence of factor, which slows down the foam drainage at certain
conditions. This factor could be the Marangoni effect.
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Abstract: An emulsion film formed between two oil droplets at close contact in aqueous solutions is an important
component of emulsion systems found in many industrial applications, such as food and pharmaceutical processing.
Surface active reagents (surfactants) are often used to control the emulsion stability and drainage. Many aspects
of surfactant adsorption in emulsion film drainage are not well understood at present. This paper presents new
theoretical and experimental results that quantify the role of surfactant adsorption and surface properties in
emulsion film drainage. The film drainage theory was improved by considering the surfactant adsorption, which
significantly changes the film surface properties such as the surface tension, surface elasticity, surface viscosity
and surface forces. The experimental results were obtained with plane-parallel microscopic films of aqueous
sodium dodecyl sulphate solutions contained between two toluene droplets using an improved micro-interferometric
technique. Comparison between the theory and the experiment data show that the emulsion film drainage is
significantly controlled by the DLVO (electrical double layer and intermolecular van der Waals) surface force
interactions under the condition of constant surface potentials. This feature is different from the drainage of foam
films formed between two air bubbles, which is significantly influenced by the non-DLVO surface forces such the
hydrophobic attraction..

Keywords: Emulsion films, DLV O forces, surfactants, kinetic of thinning

Biausinue Ha ancopOuMsTa HA MOBbPXHOCTHOAKTHBHM BellleCTBA M MOBLPXHOCTHHUTE
CBOIICTBA BbPXY U3THHSABAHETO HA eMYJICHOHHUS UM

Bans HuxosoBa, Ctesnia AcenoBa, Podepra PyceBa, Upuna UoroBa, Iunssna UBanoBa-CranyeBa,
Cranucnas /lonyes, Crosn Kapakames

UIymencku ynusepcumem “Enucxon Koncmaumun [lpecnascku *, @axynimem no npupooHu HayKu,
Kameopa ,, Xumusa “, yn. Ynusepcumemcrxa 115, 9700 LLlymen, bBvreapus
E-mail: s.karakashev(@shu.bg

Pezrome: Emyncuonen e ¢uima, obpazysan medxcdy 08e MACIeHU Kanyuyu npu OIU3bK KOHMAKM 6b8 B0OHU
pazmeopu. Toil e 6adxicen KOMNOHEHM HA eMYICUOHHUME CUCMEMU HAMEPUTU MACMO 6 MHO20 UHOYCMPUATHU
NPULOACEHUs, KAMO HAnpumep XpaHumeiHo-6Kycosama u gapmayesmuynama npepabomxa. Iloevpxnocmmuo-
akmuenume eewecmea (I1AB) uecmo ce usnonzeam 3a KOHMPOL HA eMYJICUOHHAMA CIMAOUTHOCT U USMBHABAHE.
Mnozo acnexmu na adcopoyusma na [IAB npu usmuuane na emyncuonHus uim He ca 00Ope pasdOpauu 8
momenma. Tasu cmamusi npedcmass HO8U MeoPEeMudHY U eKCRePUMEHMATHU Pe3YIMmamu, KOUmo KOIuyecmeeHo
onpedensm poasma Ha aocopoyusma Ha TIAB u nogwpxnocmuume ceolicmea npu u3mMvHABAHE HA eMYJICUOHHUS
Gum. Teopuama 3a usmvnsgane Ha guima e nooobpena upes paszenexcoare Ha aocopoyusma na I[IAB, kosmo
SHAYUMENHO NPOMEHS CBOUCMBAMA HA HNOGLPXHOCMMA HA QuUIMA, KAamo NOGbPXHOCMHO HANpediceHue,
NOBBPXHOCMHA  €NACMUYHOCH, NOBbDXHOCMEH GUCKO3Umem U nosbpxHocmuu cunu. Excnepumenmannume
pe3yamamu  ¢a NOAYYeHU C NIOCKONAPANeTHU MUKPOCKONCKU @QUIMU OM 600HU pA3MEOpu HA HAmpues
dodeyuncyagam, cvOvbpICAWU ce MeAHCOY 08e TMOTYEN08U KANYUYU, USNON36AUKU NOO0OpeHa MUKpounmepgepo-
mempuuna mexuuka. CpasHenuemo medxncoy meopusama u eKkCnepuMenmannume OaHHU NOKA36d, 4e U3MuiaHemo
HA eMYICUOHHUA PUIM ce KOHMPOIUPA 3HAYUMENHO Om 3aumooeicmeuama Ha nosvpxnocmuume cunu [J/IBO
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(enexmpuuen 060eH CNOU U MeNCOYMONeKYNeH 8aH Oep Baanc) mpu ycnosue na nocmosiHHu nO8bPXHOCHIHU
nomenyuanu. Taszu xapakmepucmuxa e pasiudHa om OpeHadxtca Ha NeHHU QuiMu, oOpasyeamnu mexncoy 06a
6b30YUWHU MeXypiemd, KOUmo e 3HAYUMeNHO NOGIUSH Om NO8bpXHOCcmHume cuau, pasiuunu om JJJIBO, kamo
Hanpumep Xuopo@dooHOMoO NPUIUYAHE.
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Knwuoeu oymu: emyncuonnu uamu, /J/IBO cunu, noevpXHOCMHOAKMUGHU GeUieCéd, KUHEMUKA HA
paspesicoane

Introduction

Drainage of thin liquid (foam and emulsion) films is a major factor influencing the overall behaviour of
disperse systems, in which such films are formed from the liquid of the continuous phase. Stability of such
dispersions depends on the drainage behaviour of the liquid films and their resistance to coalescence of particulate
particles (droplets and bubbles) of the disperse phase. The thermodynamic properties and hydrodynamic behaviour
of thin liquid films have been studied intensively over the past decades [1-4]. Foam and emulsion films share a
number of common characteristics but also exhibit differences. The interaction between the film surfaces, their
shape and rheology are significant for kinetics and stability of individual liquid films. For both types of films, the
presence of a surfactant as a stabilizing component is a crucial factor. One significant feature of emulsion type films
is that, in order to be able to stabilize the films, the surfactant should be soluble in the films; no stabilization is
possible if the surfactant is only present in the disperse phase (the droplets surrounding the films). This effect was
proved experimentally and elucidated theoretically [S]. All these factors govern the beahaviour of colloid systems
in industrial and domestic applications, and can be used for optimizing the properties of foams, emulsions, and
three-phase gas-oil-water mixtures. Therefore, the precise modelling of the key factors is a matter of scientific and
industrial interests. Scheludko [1] was the first to offer a theoretical description of liquid film drainage, applying
the Stefan-Reynolds lubrication equation for the film drainage velocity. Scheludko assumed a planar film with
tangentially immobile surfaces, thinning under the action of the capillary and DLVO (Derjaguin-Landau-Verwey-
Overbeek) surface forces [6, 7]. Further studies on film drainage focused on the effects of the surface mobility, film
thickness non-homogeneity, non-DLVO surface forces and on the kinetics of thinning [8-14]. The surface viscosity
produced by adsorbed surfactants was not completely accounted for in the available theories for many years, partly
due to the mathematical complexity involved. Recently, Karakashev and Nguyen [15] developed and validated an
analytical model which solves the problem. The modelling of electrostatic interactions underwent significant
changes [16, 17]. The superposition approximations have already been replaced by the semi-numerical and
asymptotic solutions of the Poisson-Boltzmann equation [16, 17]. Depending on the adsorption layers at the film
surfaces, the double layer interaction in thinning films can take place under conditions of either constant surface
potential or constant surface charge or surface charge regulation. The van der Waals disjoining pressure can be
described by either the microscopic (Hamaker) or the macroscopic (Lifshitz) theories. In the symmetrical (foam
and emulsion) thin liquid films the van der Waals disjoining pressure is always negative (attraction). The theory on
non-DLVO interactions in thin liquid films also underwent significant developments. The known steric, structural
and hydrophobic interactions are related with the physico-chemical properties of the dispersion phase and the
medium, and can have significant impacts on drainage and stability of thin liquid films [18]. Among the other non-
DLVO forces, the hydrophobic force is least understood at present although it has been investigated intensively
over the last two decades [8, 19]. Both the surface rheology and the interaction between the film surfaces present
an attribute of the adsorption layer. In the foregoing investigations [15] we studied how the surface rheology and
surface forces jointly influence the drainage behaviour of aqueous foam films. The refined drainage theory with the
consideration for the surface viscosity and forces developed in was applied [15]. It was therefore demanded to test
the new theory on aqueous emulsion films and to compare the results to those obtained with the foam films.

The aim of this paper is to investigate the effect of surfactant adsorption and surface properties on emulsion
film drainage. Specifically, the paper examines the drainage pattern and surface force interactions in emulsion films
produced from diluted aqueous solutions of sodium dodecyl sulphate (SDS) and the related properties of SDS
adsorption at the film surfaces.
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2.1. Generalized Drainage Model

For the emulsion films considered in this work, the components of the system are dissolved only in the
dispersion phase [5]. Therefore, the surfactant adsorbs from the dispersion medium onto planar film surfaces,
controlling the Marangoni effect, surface diffusion, surface viscosity and surface forces. Solving the Stokes equation
and continuity equation in the lubrication approximation, and the film mass balance with full tangential stress
boundary equations yields the generalized model for film drainage velocity, V' =—dh/dt , described as [15]

3

dh _ 2h : P-T1 (12)

dt 3uR”  f
where 4 is the film thickness, P and IT are the capillary and disjoining pressures, respectively, R is the film radius,
and u is the liquid viscosity. The correction factor, £, in Eq. (12) accounts for the deviation from the standard Stefan-
Reynolds theory [1] for the film drainage velocity with plane-parallel, tangentially immobile (non-slip) surfaces.
The factor deviates from unity due to the interfacial properties of the adsorbed surfactants which can be described
as

4 ~ 2
- 6/ 4" —(h12,)
f=1-32)" . (13)
6+ BoA’h + Ma h =
1+(N/ 4, )tanh(2,4/2)

where h=h/R, Ma= ER/(D,p), Bo=u,/(Ru), N =(D/Dg)(R/a),and Ais the k" root of the Bessel function
of the first kind and zero order, ois the surface tension, £ = —(d o/dln F) and /are the Gibbs elasticity and surface
excess, respectively, a = (dF/ dc) is the adsorption length, c is the surfactant concentration, D and Dj are the bulk

and surface diffusion coefficients, and 4 is the surface shear viscosity. This theoretical approach is well described
in [20]. The Bessel function is related with the exact analytical solution of the mass balance equation (in quasi-
steady approximation) inside the film.

2.2. Disjoining Pressure and Numerical Solution

The disjoining pressure in Eq. (12) is the sum of surface pressures due to the DLVO and non-DLVO
interactions as described below. The electrostatic disjoining pressure I1.; can be predicted by solving the Poisson-
Boltzmann equation employing appropriate boundary conditions at the film surfaces. Under the condition of
constant surface potential, the exact numerical solution of the non-linear Poisson-Boltzmann equation can be semi-
analytically represented as [17]

1 .2V
T, (k) =32¢, R, Ttanh® | 22 | — 4 £(y,)sinh® 22 exp[— £ (3, Jkh 14
a(h) g (4]{14_005}”(}1 S () 4 p[—/ (¥y)kh] (14)
where R, is the universal gas constant, c.; is the molar concentration of electrolytes in the solution, 7 is the absolute

1/2
temperature. The Debye constant for a binary electrolyte of valence z is defined as x = {2ce,F 2%/ (ggoRgT )} ,

where & is the permittivity of vacuum. The normalized surface potential is defined as y, = zFy, / (RgT ) , where F

is the Faraday constant and y; is the surface potential. For | y0| <7, function f(y,) is defined as
f()= 2cosh(0.332| y0| —0.779) . Under the condition of constant surface charge, the exact numerical solution to

the Poisson-Boltzmann equation gives [17]
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where 4, B and C are functions of the surface potential, yo, at infinite separation (i.e. isolated surfaces) described by
the following expressions:

A =B€'Sir1h(l.854|y0|—0_585|yo|2 .|.()'1127|y0|3 _0'00815|yo|4)a B= 0.571|y0|exp(—0.095|y0|"857),

C=1-0.00848|y,| for |y,|<5.

The van der Waals disjoining pressure, [1,4, as a function of the film thickness, /, can be described as [8]

A(hx) 1 dA(hx)

I, =- + 16
v 6xh’  12zh*  dh (16)

where A(h, k) is the Hamaker-Lifshitz constant, which is a weak function of the temperature 7 and the Debye
constant, x, as well as a weak function of the film thickness, %, due to the electromagnetic retardation effect
described as

- RN 2 2)? a7
R o s = [0 | BNID

7 g +e, 16\/5(,112 +n22)” 1

where kg, is the Boltzmann constant, ) is the static dielectric permittivity of the dispersion phase (2.379 for toluene
at 298.15 K), &, is the static dielectric permittivity of the disperse medium (80 for water), % =1.055x10* Js/rad is
the Planck constant (divided by 27), @ is the absorption frequency in the UV region — typically around 2.068x10'

rad/s for water, n and n,are the characteristic refractive indices of the dispersion phase and the medium — nl2

=2.238 (for toluene) and nf=1.887, and ¢=1.185. The characteristic wavelength is defined as

A=2v)2/n (nl2 +n22)/ (7w), where v is the speed of light. The van der Waals disjoining pressure for toluene-

water-toluene emulsion films, in the concentration range studied here, is significantly smaller than the electrostatic
disjoining pressure and is described for the sake of completeness for the DLVO theory. The non-DLVO pressures
are not considered in this paper since the experimental data can be satisfactorily described by the DVLO pressures.

Knowing the total disjoining pressure, II=1I1,+II ,, , as a function of the film thickness, Eq. (12) was

numerically integrated to obtain the transient film thickness using the 4™ order Runge-Kutta algorithm. A program
was written using the VBA (Visual Basic for Application) programming language available in Microsoft Excel.
The presence of background electrolytes due to the dissolved carbon dioxide (approx. 2.5x10 mol/L) in water was
taken into account. The surface potential value was varied through a fitting procedure to match the experimental
data with the theoretical models under the condition of either constant surface potential or constant surface charge.
The obtained surface potentials were compared with the literature data and were then used to justify the film
drainage models.
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Figure 1. Experimental micro-interferometric setup with the Scheludko cell, a metallurgical inverted
microscope and a high speed video camera system

3. Experimental

The drainage planar emulsion films produced from aqueous solutions of SDS (10 mol/L-10* mol/L SDS)
was investigated by the interferometric method of Scheludko and Exerowa in conjunction with a high-speed video
camera. Oil-water-oil emulsion films of radii smaller than 0.1 mm, rendering the film surfaces planar and parallel,
were produced. The thinning of emulsion films was registered and recorded using a computerized micro-
interferometric system. The experimental setup is schematically shown in Fig. 1 and consists of the following major
units: (1) a Scheludko cell [1] for producing the emulsion films, (2) a metallurgical inverted microscope (Epihot
200, Nikon, Japan) for illuminating and observing the film and the adjacent interference fringes in reflected light,
(3) ahigh-speed video camera (Phantom 4, Photo-Sonics Inc., USA) for registering transient interferometric images,
and (4) a PC for controlling the high speed video camera and recording the transient interferometric images.

A droplet of the investigated aqueous solution of SDS was formed inside the film holder (4 mm in inner
radius) and immersed in a cell filled with toluene. The film holder was connected through the capillary tube with a
gastight micro-syringe for regulating the amount of liquid inside the drop. The microscopic film was formed
between the surfaces of the double concave meniscus by pumping out the liquid from the drop (see Figure 1). The
radius of the film was dependent on the quantity of the withdrawn liquid. The film was illuminated by
monochromatic light with wavelength /=546 nm. As a result of the interference of the light reflected from both
film surfaces, a set of bright and dark fringes (Newton rings) was observed and recorded in the computer using the
high-speed video camera system. The rings appeared as a result of the interferometric minima and maxima,
corresponding to the film thickness, which is multiplier of A/4n;, where n, is the liquid refractive index. The

interferograms were processed with digital monochromatic green filter using the image analysis software (Optimas
6.5, Optimas Inc., USA).

A narrow strip passing throughout the centre of the interferometric fringes was selected and digitalized in a
form of photocurrent vs. radial distance from the film centre using a special Optimas macro. The thickness profile
along the chosen line was calculated using the interferometric equation, which accounts for the light interference
by multiple reflections from both surfaces:

A1+ 7,7,)
lzrirarcsin\/ (1+7i272) (18)

(1 — lalys )2 +47,7A

h=

27n,

where 7, =(ny —m )/(ny +n )and 73 =(n, —n3)/(ny + n3 ) are the Fresnel reflection coefficients for the first
(1/2) and second (2/3) of the thin liquid film surfaces, /=0, 1, 2, 3... is the order of interference,
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A=(I-Ty )/ (1, Isin ), I is the instantaneous intensity of the photocurrent, 7.;, and I

max ~ ‘mi

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort

MADTVVOIRIL

are its

ax

minimum and maximum.

The interfacial tension was measured by the drop volume method of Brown-Harkins [21]. The surfactant
adsorption can be quantified using the experimental data and the surfactant adsorption theory [22] which
incorporates the charge of the surfactant ions, the lateral interaction among the ions in the adsorption layer and the
activation energy for the adsorption process. The outcomes of the quantification include the surface potentials (%),
the Gibbs elasticity () and the adsorption (the surface excess) which are needed as the input parameters into the
drainage modeling.

4. Results and Discussion

The experimental results for the interfacial tension between toluene and aqueous SDS solutions are shown
on the left vertical axis in Figure 2. The surface tension has no minimum in the vicinity of the critical micelle
concentration (CMC) which is about 8.0 mmol/L. The adsorption of surfactant ions (DS") and their counter-ions
(Na") versus the bulk SDS concentrations, as modelled by the Frumkin and Stern adsorption isotherms in
combination with the Poisson-Boltzmann equation [22] is shown on the right vertical axis in Figure 2. Figure 3
presents the dependence of the surface potential of toluene/water interface in toluene/water/toluene emulsion films
vs. SDS concentration as derived from the experimental data, assuming that the films thin under the regime of either
constant surface charge or constant surface potential. One can see that the value of the surface potential in the
absence of surfactant, obtained based on the assumption of constant surface potential is about — 70 mV which is
equal to the zeta potential of xylene droplets in water [23]. In addition, the curve has a maximum, which is typical
for the dependence of the zeta potential of bubbles on SDS concentration [24]. The other curve in Figure 3
corresponds to the regime of constant surface charge. The absolute values of the surface potentials on this curve are
significantly low and do not agree with the available data [23]. Therefore, it is concluded that the emulsion films
investigated thin under the regime of constant surface potential.

Figure 4 shows the kinetic curve of thinning for surfactant-free emulsion film and the corresponding
theoretical curves in the regimes of constant surface charge and constant surface potential. The fresh emulsion films
have very short lifetime (less than 1 s). After 5 to 10 min of contact between the toluene and the water phase, the
emulsion films in the absence of SDS are stable up to 40 s due most probably to the partial solubility of toluene in
water (0.053g/100 ml at temperature 20-25°C).
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E \'\.\ / 1 1.6E-06
Z 30} —
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o 3
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© -]
S 10t Na* <
£ a 1{ 4.0e-07
0 . . . 0.0E+00
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Figure 2. Experimental (points) and theoretical (line) interfacial tension of toluene/aqueous solution of SDS, and
the adsorptions of DS™ and Na" ions as a function of the surfactant concentration
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Figure 3. Surface potential vs. SDS concentration derived from the experiment assuming that the emulsion films
thin under regime of constant surface charge or constant surface potential
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Figure 4. Experimental (points) and theoretical (lines) film thickness vs. time for emulsion film in the absence of
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Figure 5. Experimental (points) and theoretical (line) transient emulsion film thickness vs. time for a 10 mol/L
SDS (R=0.055 mm). The model uses the condition of constant surface potential (y5=-67.0 mV)
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Figure 6. Experimental (points) and theoretical (line) transient emulsion film thickness vs. time for a 10~ mol/L
SDS (R=0.05 mm). The model uses the condition of constant surface potential (y;=-60.78 mV)
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Figure 7. Experimental (points) and theoretical (line) transient emulsion film thickness for a 3x10~° mol/L SDS
(R=0.048 mm). The model uses the condition of constant surface potential (5 =-60.78 mV)

Typical comparison between the model prediction in the regime of constant surface potential and
experimental data for the film thickness as a function of drainage time are shown in Figures 5-7. The drainage model
based on surface rheology and DLVO surface forces consistently describes the experimental data. No correction in
the theory describing the surface forces is needed to achieve good agreement. Table 1 contains the results for
different surfactant concentrations, and highlights the consistency obtained for the various fitted parameters.

Table 1. Parameters of the emulsion films investigated vs. SDS concentration. The values of the surface
potential are derived in the regime of constant surface potential

C, mol/L | o, mN/m W, mV a,m U5, s.p. |E, mN/m| Dx10°, m%*/s | Dx10®, m%/s
0 33.6 -71.35 - 0.01 - - -
10°° 33.56 -67.00 7.11x10°| 0.01 2.22 4 1
107 32.90 -60.78  [5.57 x10°| 0.01 2.42 4 1
3x10° | 32.12 -91.90 |4.64 x10° 0.01 3.09 4 1
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In this paper the transient beahaviour of emulsion films of dilute SDS solutions formed between toluene
droplets was investigated. The experiments were carried out using the improved micro-interferometric technique of
Scheludko. The interfacial tension was measured using the drop-volume method and was quantified using the theory
on adsorption of ionic surfactants. The emulsion drainage was modelled using the generalized model which
incorporates the surfactant adsorption in terms of the surface tension, surface elasticity, surface viscosity and surface
forces. Comparison between the theory and the experiment data show that the emulsion film drainage can be
consistently described by the DLVO (electrical double layer and intermolecular van der Waals) surface force
interactions under the condition of constant surface potentials. The theory describing the surface forces is not needed
to be extended by including other surface force interactions (e.g. hydrophobic one) for describing the transient
beahaviour of the emulsion films.
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Pe3tome: Axmyannocmma na npobiema OMHOCHO NPULA2AHEMO HA eKOJI02UYeH N00X00 8 yuebnume npeomemu
,, osexvm u npupooama* (6. krac) u ,,Xumus u onazeéare na oxkoanama cpeoa‘ (7. — 12. xnac) 6 cpeonomo
Vuunuwe e MACHO CEbP3aHAd C Yelume HaA esponelcKume U HAYUOHATHUME 00pa308amenHu NOAUMUKU.
Basicnocmma na mo3u npobnem npouzmuna Kakmo om 2100aiHume eKoi02udHY npeous3sUKamencmsd, maka u om
cmpamezuyeckume NPUOpUMemu Ha Cb8peMeHHomo obpazosanue. Toll npedcmasnasa Kuo4og Gakmop 3a
Gopmupane Ha auuHOCMU, CNOCOOHU Oa muciam u Oelcmeam 6 O0yxa Ha ycmouuyusomo pazsumue. Kamo
HoOpMamueHa 6asa mozam 0a nocayxcam 08a 0okymenma.: Eeponeticka senena coenxa u Ilenu 3a ycmouuugo
pazsumue na OOH (¢ abpesuamypa SDGs), xoumo noouwepmasam HeobXO0OUMOCMMA OM UHME2PUPaHe Ha
EKONO2UYHUME MeMU b8 GCUYKU CMeneHu Ha obpazosanuemo. Hayuonannume cmpamezuvecku OOKYMeHMU 8
obracmma Ha 0OPA306aAHUEMO U HAYKAMA CbWO AKYESHMUPAm 8bpXy U32PANCOAHEMO HA KOMNEeMEeHMHOCMU 3a
VCMOUYUBO pazgumue U eKOoI02UYHO 00pA306aHUe, KAmo 4acm om no020MOGKAMA HA AKMUGHU U OM206OPHU
epasicoanu. Tasu ungopmayus U3UCK6A CUCTNEMAMUSUPAHO NPULASAHE HA eKOI0SUYeH NoO0X00 6 npoyeca Ha
00OyueHUe 8 CPeOHOmO yuuauuje, Koumo 0a 00Xeawyd KAKmMo NO3HABAMENTHOMO, MAKA U YEHHOCMHOMO U
NPAKMUYeCKoOmo usmepenue Ha yuenemo. Exonocuunusim nooxo0 CImuMyaupa pazeumuemo Ha KpUmuiHo Muciene,
VMEHUsl 3a pewiagane Ha npobiemu, paboma 6 exun u epajcoarcka akmuenocm. Ilpunacanemo my 6
NPOSUMHABUATHUSAL U SUMHAZUATHUSL eman Ha 0OYYeHUemo NOONOMA2d U3EPAdNCOAHemo HA MpaiHu HA2nacu 3d
OM20BOPHO NOGEOEHUE, KOUMO Ce NPEHACsm U36bH VUUIUWHAMA CPedd — 8 CEeMelCmEomo, 6 00uHocmma u 6
obuecmsomo.

Kniwouoeu Oymu: exonocuuyen mooen, eKon02U4eH Nno0X00, €eKON02UUHO o00pa3oeanue, nPeOMEMHO-
npocmpancmeeHa cpeoa, eK0JI02UYHO OPUEHMUPAHA CcpPedd, RPOPecUOHATHOHAYUHU KOMHEemeHmHOCHmU,
MemoouuecKu KOMNHEMEHMHOCHU, Ne0A20ZUYeCKU U NCUXO0JI02UUECKU KOMREMEHMHOCHU, COUUAIHU U
KOMYHUKAMUBHU KOMNEMEHMHOCHU, OUZUMAIHU KOMNEeMEeHMHOCmU
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Structure of the ecological model for implementing an ecological approach in the
subjects "Man and Nature' (6th grade) and ""Chemistry and Environmental
Protection" (7th - 12th grade) at the junior high and high school levels
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Abstract: The relevance of the problem of implementing the Ecological Approach in the subjects “Man and
Nature” (6th grade) and “Chemistry and Environmental Protection” (7th — 12th grade) in secondary school is
closely related to the goals of European and national educational policies. The importance of this problem stems
from both global environmental challenges and the strategic priorities of modern education. It is a key factor in
forming individuals capable of thinking and acting in the spirit of sustainable development. Two documents can
serve as a normative basis: the European Green Deal and the UN Sustainable Development Goals (abbreviated
SDGs), which emphasize the need to integrate environmental topics into all levels of education. National strategic
documents in the field of education and science also emphasize the development of competencies for sustainable
development and environmental education, as part of the preparation of active and responsible citizens. This
information requires a systematic application of the Ecological Approach in the learning process in secondary
school, which should encompass both the cognitive, value and practical dimensions of learning. The Ecological
Approach stimulates the development of critical thinking, problem-solving skills, teamwork and civic engagement.
1Its application in the lower secondary and upper secondary stages of education supports the development of lasting
attitudes for responsible behavior, which are transferred outside the school environment - in the family, in the
community and in society.

Keywords: ecological model, ecological approach, ecological education, subject-spatial environment,
ecologically oriented environment, professional scientific competencies, methodological competencies,
pedagogical and psychological competencies, social and communicative competencies, digital competencies

I. BbBeaenue

IIpuaranero Ha eKOJOTHYHHS Moje] MMa JABOeH edeKT: OT eIHa CTpaHa MOBWIIABA Ka4eCTBOTO Ha
00ydJeHHEeTo, a OT Ipyra — MOJIIoMara Bb3MMTAaHNETO Ha €KOJIOTHYHO OTTOBOPHH JTMYHOCTH, TOTOBH Ja y9acTBaT B
YCTOWYHBOTO pa3BUTHE Ha OOIIECTBOTO. B ChBpeMeHHOTO 00pa3oBaHNE €KOJOrHYHHUST MOAXO/ MPEICTABIIBA
WHTETpaTHBeH MojeN 3a (opMHpaHe Ha 3HAHUWS, IIEHHOCTH W YMEHHWsI, CBbP3aHH C YCTOWYMBOTO pPa3BHTHE U
OTTOBOPHOTO OTHOIIEHHWE KbM IMPHUPOAHATA cpena. Pa3paboTBaHETO Ha €KOJOTHMYEH MOJeN B OOYYEHHETO II0
TIPUPOJTHU HAYKH TIENU JIa HAATPaay y9eOHOTO ChIbpIKaHUE, KATO ChUeTae TEOPETUIHOTO TO3HAHUE C MMPAKTHIECKU
neitHocTH 1 Bh3nmuTarenHn m3meperus (UNESCO, 2017; bouneB & Ilerposa, 2020).

CrpykTypara Ha MOJieja BKIIIOUBA TPA OCHOBHM KOMIIOHEHTA:

Ilo3HaBaTe/leH KOMIIOHEHT — HAaCOYEH € KbM HM3rpaXkJaHe Ha 3HaHUs 3a Onocdepara, eKOCHUCTEMHUTE,
KpBhroBpaTa Ha BELIECTBATa, B3aMMOBPB3KUTE MEXK/Y *KUBATa U HEXUBATa MPUPOJIA, KAKTO U 32 Bb3ACUCTBUETO HA
YOBEIlIKaTa IEHHOCT BbPXY OKOJHATa CPEeaa;

IleHHOCTHO-eMOIINOHAIEH KOMIIOHEHT — OpUEHTHpPaH KbM (OpMHpaHE HAa EKOJOTHYHA KYITYDa,
OTTOBOPHOCT M €MIIaTHsl, KATO CTUMYJIMpa Ch3HATEIIHOTO Y4aCTUE HA YUCHULIMTE B OMAa3BAHETO HA MPUPOATA;

I[IpakTUKO-NPHUJI0KEH KOMIIOHEHT — BKJIIOYBA HAOJFOIEHUS, EKCIICPUMEHTH, TPOEKTH U WHUIUATHBH C
€KOJIOTUYHA HACOYCHOCT, Ype3 KOWTO YUYEHWIINTE IPHJIaraT Ha MpaKTHKa NPUIOOWUTHTE 3HAHHUS M YMEHUS.
(Feopruesa, 2018; bouneB & Ilerposa, 2020; Kocroa, 2021).
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B yuebnus mpeamert ,,YoBekbT U mpupoparta“ (6. Kjac) MOJECTBT € HAcOUEH KbM H3TpaxkJaHe Ha 0a30BH
MpeACcTaBy 3a MPUPOAHUTE MPOIECH M TAXHOTO 3HAUCHHE 3a KMBOTA. B mpeaMeTsT ,,XMMHUS U OlNa3BaHe Ha
okomHara cpena® (7.—12. xiac) akEeHTHT ce MOCTaBd BbPXY OCh3HABAaHETO Ha XMMHUYHHUTE MPOLIECH B IPUPOIATa,
3aMBPCUTEINTE U METOJUTE 3a TAXHOTO OTrpaHMYaBaHEe, KaKTO U BHPXY (HOpMHpaAHETO HA aKTHBHA IpakJaHCKa
no3urus. (United Nations, 2015; Muxaiinosa & dumurpos, 2017).
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II. AkTyaanocTt Ha mpo0JjeMa

1. TI'1o0aneH KOHTEKCT

[Ipe3 XXI Bek exooruyHuTE IPOOIEMH Ce YTBBPIKIABAT KaTO €THU OT Hali-CEPUO3HUTE MPEAN3BUKATEICTBA
3a yoBeuecTBOTO. [IpoMeHuTe B KIMMaTa, 3aMbpCSIBAHETO Ha BbB3/AyXa M BOJHUTE pecypcH, Herpajalusara Ha
MOYBHUTE U M3YE3BAHETO Ha peAuila OMOJIOTMYHM BHJIOBE 3aCTpalllaBaT YCTONYMBOTO pa3BUTHE M KaueCTBOTO Ha
KHUBOT. Te3u mpoliec U3MCKBAT IIPOMSHA HE CAMO B TEXHOJIOTHUHUTE M UKOHOMHKATa, HO M B HAYWHA Ha MUCJICHE U
noBenenue Ha xopata (UNESCO, 2017). B ta3u Bpb3Ka 00pa30BaHUETO C€ MPEBPHINA BB BOJCI] HHCTPYMEHT 32
(dhopmupaHe Ha OTTOBOPHU JIMYHOCTH, CIIOCOOHHU JIa pearupar aJekBaTHO Ha €KOJIOTHYHHTE TPEIM3BUKATEIICTBA.

2. O0pa3oBaTe/IHU NpeAU3BUKATEJICTBA

[MpornMHa3MaTHUAT ¥ TUMHA3UAIHUAT €Tall OT CPETHOTO OOpa3oBaHME ca PelIaBallld 3a W3TpakKJaHe Ha
€KOJIOTHYHA KyJTypa U OTrOBOPHO OTHOIICHWE KbM TpHpoJiata. B TO3W mepwoja y4YeHUIUTE NMPEMHHABAT OT
YCBOSIBaHE HA OCHOBHH 3HAHHS KbM CHCTEMHO MHUCJICHE U CITIOCOOHOCT 3a KPUTHYCH aHAIH3 Ha CIIOKHU MPOOIeMHU.
Yuebuute npenMetu ,, Yosekvm u npupodama *“ (6. Kiac) u ,,Xumus u onazéarne na okoanama cpeoa‘* (7.—12. xmac)
MPEJIOCTABAT ECTECTBEHA OCHOBA 33 BBBEXJIAHE HA CKOJIOTHYEH TOAXOJ], KAaTO MHTETpUpAaT HAYYHU 3HAHUS C
KOHKPETHH MPUMEPH OT JICHCTBUTETHOCTTA. BKIFOUBAaHETO HA €KCIIEPUMEHTH, NMPOEKTH M MPAKTUKO-IPUIIOKHH
JNEWHOCTH TI03BOJISIBA HA YUYCHHIIUTE Jla OCMHUCIAT HAyYHUTE 3aKOHOMEPHOCTH M CIHOBPEMEHHO C TOBa Ja
M3TpaXkaaT HarJIacy 3a orasBaHe Ha okoiHara cpena (Bonnev & Petrova, 2020).

3. EBponeiicku 1 HAIMOHAJTHH MPHOPHUTETH

AKTyalrHOCTTa Ha Mpo0ieMa OTHOCHO MPUJIaraHeTo Ha eKOJIOTHYeH MOAX0/] B ydeOHUTE peaMeTH ,,YOBEKbT
u npupomara® (6. kiac) u ,,XuUMH U Ona3BaHe Ha okoiHaTa cpena’ (7.—12. kiac) B CpeAHOTO YUHIIHINE € TSACHO
CBBp3aHa C IeNTUTe Ha eBPOICHCKUTE M HAIMOHAIHUTE 00pa3oBaTellHN MOMUTUKA. Karo HopmaTiBHA 6aza morar
Jla TTOCITy>KaT JIBa TIOKyMeHTa: EBporreficka 3emneHa caenka u Llenn 3a ycroitunso passutne Ha OOH (SDGs), kouto
rmoTdepTaBaT HEOOXOAUMOCTTa OT UHTETPUpPaHe Ha €KOJIOTHYHUTE TEMH BbB BCHUKU CTENEHH Ha 00pa30BaHUETO.
HammonanauTte crparermueckd JOKYMEHTH B OOJIacTTa Ha OOpa30BaHUETO W HAayKaTa ChHINO aKIEHTUPAT BBPXY
M3TPKIAHETO HAa KOMIIETEHTHOCTH 32 YCTOMYMBO pa3BUTHE W EKOJOTMYHO OOpa3oBaHWE, KAaTO YacT OT
MMOATOTOBKATa HA aKTHBHH M OTTOBOPHH TpakJaHW. 10Ba W3MCKBA CHCTEMAaTHYHO NpWJIaraHe Ha €KOJIIOTHYEH
MIOIXOJ] B TIpoIeca Ha OOy4YeHHEe B YUMIIHINE, KOWTO Ja 00XBalla KakTO IMO3HABATEIIHOTO, Taka M IIEHHOCTHOTO U
mpakTHIeckoTo u3Mepenne Ha yuenero (United Nations, 2015; European Commission, 2019; WWF, 2020; IPCC,
2021; Kostova, 2021).

4. 3HavyeHMe 3a JHYHOCTHOTO Pa3BUTHE HA YYCHUIIUTE

ExonornyHuaT mOAXO0J HE Ce OrpaHMyaBa [0 NPENaBaHETO Ha 3HAHUS 3a NPUPOAHUTE MPOLECH U
B3aMMOBPB3KU. Toil cTUMynUpa pa3BUTHE Ha KPUTHYHO MHUCIIEHE, YMEHHS 3a pellaBaHe Ha npoliemu, pabora B
eKUI M TpaKAaHCKa akTHBHOCT. [lpuiaraHero My B NPOTMMHA3HalHMS W THMMHA3MalIHMS €Tal IOAIIOMAara
U3rpaXJAaHETO Ha TPaliHW Harjiacy 3a OTTOBOPHO IOBEICHHE, KOUTO CE MPeHacAT OTBbJ YUWIMIIHATA Cpela — B
cemelicTBoTO, obmrHOocTTa M 001mecTBoTo (UNESCO, 2017; Georgieva, 2018; Mihailova & Dimitrov, 2017; Bonnev
& Petrova, 2020).

5. O600menne
AKTyaJ'IHOCTTa Ha np06neMa 3a npnnar AHETO Ha €KOJIOTUYCH MOAXO0/d B Cpe,[lHOTO y‘-II/IJ'II/IH_Ie nponsTan KaKTO
oT FJ'IO6EU'IHI/IT6 CKOJIOTUYHU HpeI[I/I3BI/IKaTCJ'ICTBa, TaKka U OT CTpaT CI'NMYCCKUTC HpPIOpI/ITCTI/I Ha C’beCMGHHOTO
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oOpazoBanue. Tol npencTasisiBa KIIOUOB (HakTop 3a GopMUpaHe Ha TMYHOCTH, CIIOCOOHH J]a MUCTIST U JCHCTBAT B
Jyxa Ha YCTOHYMBOTO Pa3BUTHE. B TO3M CMUCHI €KOJOTMYHOTO 0Opa3oBaHHME HE € M30JIMpaHa Melarorniecka
MPaKTHUKa, a HEOOXOJUMOCT, JUKTYBaHa OT pealHOCTHTE Ha chbBpeMeHHHUs1 cBAT (European Commission, 2019;
Bonnev & Petrova, 2020).

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort
MADITVYVIRdL

II1. IIpenmMeTHO-MPOCTPAHCTBEHATA Cpela KATO eJ1eMEHT OT CTPYKTYpPaTa Ha eKOJOTMYHMA MOJX0] B
CPEIHOTO YYHININE

Eaun OT KII0YOBUTE €IEMEHTH B CTPYKTypaTa Ha €KOJOTHYHHUS MOJIXOJ € MPEeAMETHO-IPOCTPaHCTBEHATa
cpena, KoAaTo o0eANHsIBa MaTepUATHUTE, IIPUPOTHUTE H OPraHU3AIIMOHHUTE YCIIOBUSI HA 00pa30BaTeIHHS MPOIIEC.
(Kostova, 2021). T« nMa npsiko BB3A€HCTBHE BbPXY KaU€CTBOTO Ha 00YUEHHETO, BbPXY €KOJIOTUYHOTO BH3MUTAHNE
1 BBpXY (hopMupaHeTo Ha TpallHH HArJacu 3a OTTOBOPHO OTHOLIEHUE KbM npupojara (Bonnev & Petrova, 2020).

1. Ponsi ¥ 3HAYeHHE HA MPeAMETHO-NPOCTPAHCTBEHATA cpena

[IpeameTHO-IpOCTpaHCTBEHATA Cpeia HE ce CBEX/a camo JI0 KJIacHATa cTas U HAIMYHOTO obopy/Bane. T
BKJIFOYBA I[SJIOCTHATA OPTaHU3AIlMS HA YYHIIUIITHOTO MPOCTPAHCTBO: YUeOHHM KaOWHETH, JTabopaTOpuH, JBOPHO
MIPOCTPAHCTBO, 3€JICHH ILIONIM U 30HU 3a oTauX (Mihailova & Dimitrov, 2017). Korato ta3u cpena e oOMucieHa 1
aganTupaHa KbM €KOJIOTUYHUTE LCJIU Ha 06pa303aHI/Ier0, T C€ MPEBPbHILA B aKTUBCH Q)aKTOp 34 BB3IIMTAaBAaHC Ha
nenHocty u noBenenue y yueannure (UNESCO, 2017).

2. EjleMeHTH Ha eKOJIOTHYHO OPHEHTHPAHAaTa cpea

» YueOHN KaGUHETH W JIAGOPATOPUU — OCHTYDPSIBAT BH3MOXHOCTH 32 TPOBEXKJIAHE HA EKCIICPUMEHTH,
HAOJIO/ICHHS U TIPAKTHYECKH JICWHOCTH C aKIICHT BHPXY OIa3BaHETO HA OKOIIHATA CPE/a;

» Y4eGHO-IBOPHO NMPOCTPAHCTBO — YYWIMIIHUTE JBOPOBE, TPAJMHU W 3€JICHH IUIONIM MOTaT Jia ce
M3II0JI3BAT KaToO ,, KUBA JIA00PATOPHA™, B KOSATO YUCHUIIUTE HAOIIOAaBAT IIPUPOIHU TPOLIECH, TPHIKAT ce
3a PacTeHUS ¥ Pean3upar eKOJIOTUIHHU POCKTH;

» HHTepakTHBHU M JUTHTAJIHU PeCypcH — BHUPTYATHH JIAOOPATOPUH, CUMYJAIMA H JUTUTATHH
m1arpopMy 32 W3CIEIBAHUS Pa3MIMPSIBAT MPEIMETHO-IPOCTPAHCTBEHATA Cpela OTBBJ (PH3MUCCKHTE
TPaHWIN HA YYHITUINETO;

» OpraHu3zalnMoOHHA cpela — CHOWTHUS, KAMIIAHWW ¥ WHWIMATHBU C €KOJIOTHYHA HacodeHocT (/leH Ha
3emsTa, YUIIUIIHA €KO-KIyOOBe, ChbOMpaHe W PeUUKINpaHe Ha OTHaIbIM) 000raTsSBaT Bh3MUTATEITHAS
ACIIEKT Ha EKOJIOTHYHHUSI TIOJIXO/I.

3. BeanurareieHn edgexkt

Hobpe oprannzupaHara npeIMeTHO-IIPOCTPAHCTBEHA cpefa (PopMHUpa y YISHULIIUTE YMEHHS 32 IPAKTUIECKO
[pujaraHe Ha HayYHWTE 3HAHMSA, HAChpYaBa AKTHBHO Y4YacTHE W H3rPaKIa YyBCTBO 3a NPUHAUICKHOCT U
OoTroBOpHOCT KbM yummuinHaTta obuHocT (UNESCO, 2017). Ta He camo moanoMara yCBOSBaHETO Ha y4eOHOTO
ChIbpKaHHe, HO ¥ Ch3/jaBa NPEANOCTABKY 32 M3rPaXKAaHe Ha TPailHU HaBHLM 3a €KOJIOTHYHO noseneHue (Bonnev
& Petrova, 2020).

4. O6001mIeHne

IpeaMeTHO-MPOCTpaHCTBEHATA CPelia B CPETHOTO YUWIIUIIIE € BAXKECH CTPYKTYPEH €JIEMEHT OT EKOJIOTHYHHMS
MOJIX0JI, KOWTO WMHTErpupa oOpa3oBaTEeNHH, BH3MUTATSIHH W colainu (yHKkuuH. Kato cbueraBa Teopusta C
MpaKTHKaTa ¥ ydyeOHaTa JEWHOCT C pealHara IprKa 3a MPUpojIaTa, TS JOMPUHACS 32 U3TPAXKIAAHETO Ha ISTOCTHA
€KOJIOTUYHA KyNTypa y moapactamute (Mihailova & Dimitrov, 2017; UNESCO, 2017; Georgieva, 2018; Kostova,
2021).

IV. MopeJs Ha eKOJTOTHYHHSA NMOAXO0 U MSICTOTO HA NPeIMETHO-IIPOCTPAHCTBEHATA Cpeaa

CrpyKTypara Ha eKOJIOTHYHMS TIOXO0/1 B CPETHOTO YUHIIHILE MOXKE J1a CE IPEJCTaBH KaTO CUCTEMA OT YETHPH
B3anMOCBbp3anu komnoHeHTa (Kostova, 2021):

» Ilo3HaBaTejieH KOMIIOHEHT — (popMHpa 3HAHUS 32 IPUPOJIATA M SKOJIOTUIHHUTE MPOLIECH;
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» IleHHOCTHO-eMOIMOHAIEH KOMIIOHEHT — BB3ITUTaBa OTTOBOPHOCT, EMITATHsI M €KOJIOTHYHA KYJITYpa;
» IIpakTHKO-IPUJIOKEH KOMIIOHEHT — BKJIFOUBA JCHHOCTH, CKCIICPUMEHTH U MIPOCKTH;
> IlpeaMeTHO-NIPOCTPAHCTBEHA CPela — OCUI'YpsiBA MaTepuaHara, MPUPOIHATA M OpraHW3allMOHHATa
OCHOBa, B KOAITO TpuTe ropHu KommnoHeHTa ¢yHkuunonupar (UNESCO, 2017; Mihailova & Dimitrov,
2017; Georgieva, 2018; Bonnev & Petrova, 2020; Kostova, 2021).
Tasu cxema-mozen (Purypa 1) Busyanusupa Bph3Kara MEKIY KOMIIOHEHTUTE HA €KOJOTHYHHS MOIXOJ U
roJuepTaBa pojsTa Ha MPEeIMETHO-IIPOCTPAHCTBEHATA CPEa KaTO OCHOBA 3a pealn3allisaTa Ha MO3HABATCIHUTE,
[IEHHOCTHO-EMOITMOHATHUTE U MpakTuKo-puiioxkuute 1enu (Kostova, 2021; UNESCO, 2017).

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort

MADTVYVIRIU

EKOJIOI'MYEH TOAXO/
'| | |
ITo3naBaresieH I{eHHOCTHO-eMOMOHAJICH IIpakTHKO-TIPHJIOKEH
KOMIIOHEHT KOMIIOHEHT KOMIIOHEHT

IIpenMeTHO-IPOCTPAHCTBEHA cpeaa
(yueOHM KaOnHeTH, JJabopaTopuu,
YUHUJIMIIEH IBOP, 3€JeHH MJIOIM, TUTHTAIHHA PeCcypcH)

®durypa 1. Cxema-Mo/iel 3a pHjIaraie Ha eKOJIOIMYEH MOAXO0 B CPEAHOTO yumniie (onucarena Gopma)

V. MoTHBalMs U KOMIIETEHIINH HA MeJIarorn4ecKuTe CremnaJucTH KaTo eJieMeHT OT CTPYKTypaTa Ha
€KOJIOTHYHHS MO/Ie]1 HA MeIaroruieckoTo B3auMo/IeiicTBHE B CPETHOTO YUHIHIIE

1. PoJist Ha yuHTeJIsl B €KOJIOTHYHOTO 00pa3oBaHue

Yuutensat e neHTpaiHa Gurypa B nmporeca Ha mearorndeckoTo B3auMoIeHCTBHE, 2 HEroBaTa MOTHBALIUS U
KOMITETEHTHOCTH Ca peIlaBally 3a YCIENIHOTO npuiarane Ha Exonormunms noaxon. Jlopw mpu Hamuuue Ha
CBbBPEMEHHO YYEOHO ChABPIKAHUE U TMOAXOJSIA MPEIMETHO-TIPOCTPAHCTBEHA cpeia, 0e3 aKTHBHOTO Y4acTHe Ha
MOTHBHpPAaH W KOMIIETEHTEH II€JJaroT €KOJOTHYHUAT MOJEN He Mo)ke aa mocturHe nemnte cu (Georgieva &
Dimitrov, 2018; Ivanova, 2019).

2. MoTuBans HA MeJAroruyecKuTe CeluaJIucTH
MortuBanysaTa Ha YIUTEIHUTE J1a TPUIIaraT eKoJOTHYEH ITOAX0/T ce 00yciaBs oT HiKoIko (akropa. (Kostova,
2021):
» JIuuHa UEHHOCTHA cHUcTeMa — YOCKJCHHETO, Y€ OINMa3BaHeTO Ha OKOJHATA cpela € OCHOBHA
oOIIIecTBEHa 1 TMYHA OTTOBOPHOCT;
> Ilpodecuonasna aHraKMPaHOCT — CTPEMEXK KbM IMOBHUIIIABAHE KAYECTBOTO HA O0YYEHUETO M HEroBaTa
AKTYyaJHOCT CIIPSMO ChBPEMEHHHUTE MPEIN3BUKATEIICTBA,
> Bb3MO0KHOCTH 32 TBOPYECTBO M HHOBAIIMHU — EKOJIOTHYHOTO 00pa30BaHUE MO3BONISIBA HHTEIPALIUS HA
MHTEPIUCIUILTMHAPHN 3HAHUS, TPOSKTHH ACHHOCTUA W U3BBHKIIACHU WHUITMATUBU, KOUTO CTUMYIIHUPAT
KpeaTHBHOCTTA Ha MIE/Iar03UTe;
> Tloakpena OT WHCTHTYNMATA — HATHYMETO HA YYMUJIMIIHU TMOJUTHKH, MPOTPAMH W WHUIMATHBH B
o0nacTTa Ha €KOJIOTHSTA 3acHiBa MOTHBAIMATa W yuoBieTBopeHoctTa oT Tpyna (UNESCO, 2017;
Mihailova & Petrova, 2017; Ivanova, 2019; Bonnev, 2020).

3. KoMneTeHTHOCTH HA MeJarorn4ecKuTe CIelnaJIucTH

KomMrmeTeHTHOCTHTE Ha MEAarorH4eCcKys CIEIUATUCT /YIUTelst/ ca MHOTOM3MEPHH U BKJIFOUBAT:

» TIpodecHoHANHO-HAYYHH KOMIETEHTHOCTH — 337bJI00YCHN 3HAHUS [0 MPUPOIHU HAYKH, CKOJOTHS,
YCTOHYHMBO Pa3BUTHEC U aKTYATHU €KOJOTUYHU TPOOIIEMH;
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» MeToan4ecky KOMIIETEHTHOCTH — YMCHHS 38 HHTEPHUPAHE Ha EKOJIOTHYHOTO ChAbPIKAHUE B PA3IHIHU
yueOHU TUCHUIUIMHHM, 32 M3MOJ3BaHE HAa aKTUBHH METOJH (TMPOEKTH, EKCIIEPUMEHTH, JUCKYCHU) U 3a
paboTa ¢ pa3HOOOpa3HU U3TOYHMIIA Ha HH(OPMAITHS;

» Tlegarornyecky ¥ NMCUXOJOrHYECKH KOMIETEHTHOCTH — CITOCOOHOCTH 38 MOTHBHPAHE HA YUCHHUITUTE,
3a U3rpakJaHe Ha MO3UTHBHA €KOJIOTHYHA KYJITYypa U 32 HachpyaBaHe Ha KPUTHYHO MUCIIEHE ¥ OTTOBOPHO
MOBEJICHHE;

» ColHaiHM ¥ KOMYHHMKATHBHH KOMIETEHTHOCTH — YMCHHS 3a paboTa B €KHII, 32 KOOPAMHUPAHE Ha
YUEHWYECKM WHUIMATHBH U 3a U3rPakJaHe Ha MapTHBOPCTBA C MECTHATA OOIIHOCT, HEMPABUTEICTBEHN
Opranuv3anui U UHCTUTYIIUHU

» JIATUTAIHH KOMIETEHTHOCTH — W3IMOJI3BaHE Ha JUTUTATHH PECYPCH, CHUMYJIAIMA W BHPTYATHH
nabopaTopuu B 00Y4EHHETO, KOUTO PA3IIUPIBAT Bb3MOKHOCTHTE 32 €KOJIOTHYHO 00pa3oBaHueE.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort
MADITVYVIRdL

4. B3auMoBpb3Ka MeKIY MOTHBAIMS W KOMIIETEHTHOCTH

MOTI/IBaHI/IHTa U KOMIICTCHTHOCTUTE Ha YUYHUTC/IA C€ HaMHpaT BHB B3aWMMHaA 3aBUCHUMOCT — BHCOKaTa
MOTHUBALA CTUMYJIHpa CTPEMEXKA KbM YCBBBPUICHCTBAHEC Ha KOMIIETCHTHOCTHUTE, a 60FaTI/I$IT Ha60p oT
KOMIIETEHIINY TIOBHINIABA YOBJIETBOPEHOCTTA U aHTAKMUPAHOCTTA B Ieaarormueckara nmpaktuka (Ivanova, 2019;
Kostova, 2021). Ta3u B3aMMOBpB3Ka € KIFOUOBA 32 YCIENIHOTO (YHKIIMOHWUpPAaHE HAa EKOJOTHMYHHS MOJET B
cpeanoro yumuiie (UNESCO, 2017; Mihailova & Dimitrov, 2017; Georgieva, 2018; Georgieva & Dimitrov,
2018; Bonnev & Petrova, 2020; Kostova, 2021).

5. O600menne

MoTuBanusTa 1 KOMIETEHTHOCTUTE Ha IeJJarOTMUECKUTE CIICIIUAINCTH Ca OCHOBEH CTPYKTYPEH EIEMEHT Ha
CKOJIOTHYHMSI MOJIENl Ha IMeJarornyecko B3aumojeiicTBue. Te ompenensT KadecTBOTO Ha pealu3upaHe Ha
CKOJIOTHYHUSI TTOJIXO/I M TapaHTUPAT HeroBara e)eKTUBHOCT. 3aTOBa B IIEHThPa Ha 00pa30BATEIIHUTE MTOJIUTHKY H
VUMIMITHATE CTPATETHH CIIE/IBA J]a CTOW OCTOSTHHATA TIOIKPENa U pa3BUTHE Ha YUUTEIUTE Ype3 KBaTU(DUKAIMOHHH
KypcoBe, 00y4eHHsI ¥ Ch3/IaBaHe Ha YCIIOBHS 32 HHOBAIMH 1 podecronanHo nm3pactBane (UNESCO, 2017).

VI. CTpykTypa Ha eKOJOTHYHHUS MO/Ie/I HA MeIaroru4ecKoTo B3aumMo/ieicrene

OcHoBHH enemeHTH (Purypa 2):

» Ilo3naBaTtejieH KOMIOHEHT — 3HAHHS 3a PUPOJIATa, CKOCHCTEMHUTE, YCTOMYMBOTO PAa3BUTHE;

» LleHHOCTHO-eMOLIMOHAJIEH KOMIIOHEHT — BB3IHWTABaHE Ha EKOJOTMYHA KYyJTypa, OTTOBOPHOCT H
EMITaTH;

» TpakTHKO-NPUIIOKEH KOMIOHEHT — IIPOCKTH, CKCIIEPUMEHTH, HAOFOICHHS, YICHHYCCKH HHUIMATUBH;

» IIpeaMeTHO-MPOCTPAHCTBEHA cpela — KJIACHH CTau, JabOpaTOpHU, YYWIUIIEH JBOP, 3eNICHH TUIOIIH,
JTUTATHUA PECYPCH;

» MoTHBalMA U KOMIETEHTHOCTH HA MeJarornyecKuTe CneluaJInCTH — JBUTaTell Ha I1€JarOri4eCKOTO
B3aMIMOJICHCTBYE, TapaHTUPAIIO KAd4eCTBEHOTO NpwmiaraHe Ha ekonornyHust monaxop (Mihailova &
Petrova, 2017; UNESCO, 2017; Georgieva & Dimitrov, 2018; Ivanova, 2019; Bonnev, 2020; Bonnev &
Petrova, 2020; Kostova, 2021).
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EKOJIOI'MYEH MOJEJI
Ha N1eJaroru4ecKoTo B3auMo/eicTBHE

| | |

ITo3naBarenen IleHHocTHO- IIpakTHuko- IIpenmeTtHo-
KOMIIOHEHT  €MOIIMOHAJIEH NMPUWIOKEH NMPOCTPAHCTBEHA
KOMITIOHEHT KOMIIOHEHT cpena
(ycJioBMS U pecypcH)
!

MoTHBaNMSA U KOMITETEHIIUN HA YUUTETUTE
(ABMIKeENIA CHJIa HA IeJIHsI TeJarorHYecKH MPoIlec)

®urypa 2. CTpyKTypa Ha €KOJIOTHYHHUS MOJET Ha MeAarornieckoTo B3anMOAEHCTBIE
(Georgieva & Dimitrov, 2018; UNESCO, 2017)

VII. O6pa3zoBaTetHO-BB3NUTATE/EH NMPoIec B MPOriMHAa3HaleH U THMHA3HAJIEH eTan

O0pa3oBaTeIHO-BB3IUTATSIHUAT MPOIIEC B CPSIHOTO YUUJIHMINE MPEACTABIsIBA ISUIOCTHA, IIeJIeHacoYeHa U
CHCTEMHA IIelarornuecka IeHHOCT, HacoueHa KbM (hOopMHUpaHE Ha 3HAHHUS, YMCHHSI, KOMIICTEHTHOCTH, LICHHOCTH U
COIMAIHM YMEHMsI IpH ydeHUIuTe. Toil 00emuHsBa TpU OCHOBHH HM3MEPEHHS — OOYy4YCHHE, BB3IHUTAHAC H
COIMAITM3AITHS, KaTO BCSIKO OT TSAX JONPHHACS 3a M3TPAXKAAHETO Ha ISUTOCTHA JIMYHOCT, CIIOCOOHA J1a Ce afanThpa
¥ Ja yJacTBa aKTUBHO B coruanHara cpena (Mihailova & Petrova, 2017; Georgieva & Dimitrov, 2018; Ivanova,
2019; Bonnev, 2020).

1. O0y4enue

OOy4eHreTo e AIpeH eIeMEeHT Ha 00pa30BaTeTHO-Bh3NUTATEHHS MIPOIIeC U ce AerHrpa KaTo mporec Ha
CHCTEMaTHYHO YCBOSIBAaHE W OCMUCIITHE Ha 3HAHUA M MPAKTHYEeCKH yMeHusa. B mporumuazmamnus eram (V.—VIL
KJ1ac) 0Oy9eHHUeTO el U3rpax/IaHe Ha 0a30BH HAYYHH W aKaJAEMUYHH KOMITETEHTHOCTH, KaTO C€ TIOCTaBs aKIIeHT
BBPXY HHTETpAIUATa Ha 3HAHUATA 10 PA3IMYHU PEAMETH U CTUMYJIFpaHe Ha MHTEpeca KbM MIPUPOTHUTE HAYKH,
XyYMaHUTapHUTE JUCIUIUIMHU U TexHonoruute. B rumuaaznanawms etan (VIIL.— XII. ximac) oOydenuero ce pokycupa
BBPXY 33blI00YaBaHe, MpoPUINpaHe U CHeUaTN3ausl Ha 3HAHUATA, TIOJrOTOBKATa 32 BUCIIe 00pa3oBaHUE HIIH
npodecrnoHamHa pearu3anus 1 pa3BUTHETO Ha KPUTHYHO MUCIICHE ¥ aHATUTUIHA YMEHHS.

2. Br3nuranue

Br3nuTanneTo npeacTapisiBa LENEHACOUEHO Bh3ACHCTBHE BBPXY JIMYHOCTTA HA YUCHHUKA C el (hopMupane
Ha MODPaJIHH, €TUYHU M COLMAJIHU LEHHOCTH. B mporumMHasuaiHus U TUMHA3MAIHUS €Tall TO CE MPOSBSBA Upe3
pasBUBaHE Ha JIMYHOCTHM KayecTBa KaTo AWCLMIUIMHA, OTTOBOPHOCT, CaMOCTOSITENHOCT, ChTPYAHHYECTBO H
exojornyHa Kyarypa (UNESCO, 2017). Bp3nurarennara ¢(yHKUOMS Ha YUYWIMILETO HMHTETpPHUpa LEHHOCTHO-
OPHEHTUPAHOTO 00yUYEeHHE C MPAKTHYECKH JEHHOCTH M U3BBHKJIACHW MHULIMATHBU, HACOYEHU KbM (OpMHpaHe Ha
rpaXJaHCKa MO3UIHS, COLMATHA AHTAKUPAHOCT U KPUTUYHO OTHOILICHHE KbM ChbBPEMEHHH MPOOIeMH.

3. Counanuzanus

Counanuzanusara € MpolechT, Ype3 KOHUTO YUYEHUKBT YCBOSIBA COLMAIHUA POJM, HOPMHU U MOJEIU Ha
MOBEJICHUE, aJanTUpa Cc€ KbM YUMIHUIIHATA U MO-UIMPOKATa COLMAaIHA cpela U pa3BHMBa YMEHHUS 3a aKTUBHO U
OTTOBOPHO y4acTHe B oOmHOCTTa. [IpornMHa3naiHuAT eTan € KpUTHYeH 32 (OpPMHUPAHETO HA COIMATHA YMEHHUS,
3a pa3lliMpsiBAHE HAa Kpbra Ha B3aUMOJCHCTBUME C BPBCTHHUIM M YUYUTENIM U 32 HU3TPAXKIAHE HA UYBCTBO 32
MPUHAUICKHOCT KbM yumimiHata oomuHocTt (Bonnev, 2020). B rumHa3uanHus eran colpanu3anusiTa ce pa3BuBa
Ype3 MO-CIIOKHUA (POPMU Ha ydacTHE M B3aWMOJICHCTBHUE, BKIFOUUTEIHO y4YacTHE B IMPOCKTH, JOOPOBOIYCCKU
MHUIMATHBH, KITyOOBE U YUEHUYECKH OPTaHU3alliH, KOSTO MOAIoMara ImoJroToBKaTra Ha MIIQJIUTE X0pa 3a KHUBOTA
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B o0mecTBoTo M Obaemara npodecuonamHa peanmmzanus (UNESCO, 2017; Georgieva, 2018; Ivanova, 2019;
Kostova, 2021).
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4. UaTerpaTuBHA NPUpPOJIA HA MpoLeca

O6pa3zoBaTeTHO-BB3MUTATEIHUAAT TIPOLEC CE XapaKTepH3Wpa ChC CHHTE3 Ha OOydeHHe, BB3MHUTaHHE U
CoLMaIM3allys, KOWTO TapaHTHUpa IIOCTHOTO Pa3BUTHE HAa y4eHUKa. Toil HE ce OorpaHu4YaBa JI0 IpeaaBaHe Ha
3HaHMs, a BKIIIOYBA U3rpaXXJaHe Ha JIMYHOCTHU Ka4eCTBa, HEHHOCTU U YMCHUS, KOUTO IIO3BOJIABAT HA YYCHUKA Ja
pa3bupa u aHaM3upa pEeATHUS CBST, Jla B3eMa HHPOPMUPAHH PEIICHUS U Ja Y4acTBa aKTUBHO B COLIMAITHUS YKUBOT.
B TO3M KOHTEKCT nmpouecpT € JUHAMHYCH, aJallTUBECH W KOHTCKCTYaJICH — TOM OTTOoBapsi Ha BB3PACTOBUTE
0COOCHOCTH Ha YYCHHIIUTE M Ha CIeU(DUIHUTE U3UCKBAHUS HA OOIIECTBOTO U 00pa3oBaTe/iHATa CUCTEMA.

5. 3HauyeHHe 32 MPOTHUMHA3HAIEH M THMHA3HAJIEH eTan

B mporuMHasuamHus eran 00pa30BaTEHO-BB3MUTATEHUAT POIEC MMa OCHOBHA POJIS 3a MPEXoia OT
HavaJieH KbM I10-3316JI009€eH yueOeH mpoliec, pa3BUBaHe Ha CHCTEMHO MHUCIIEHE H pOpMHUpaHe Ha 0a30BH IIEHHOCTH
U COOHaJIHU yMeHI/IH. B TUMHA3HUAJIHUA €Tall aKIICHTHT CC N3MECTBA KbM HpO(i)I/I.HI/IpaHe Ha 3HaHHUATA, I/I3rpa>1<11aHe
Ha CaMOCTOSITETHOCT M MOATOTOBKA 3a OBbJEIia conpanHa ¥ IpodecroHalHa peannu3alius, KaTo e MHTErPUpaT
aKaJeMUuyHu, cormayiid U 1eHHoctHu kommereHimu. (UNESCO, 2017; Georgieva & Dimitrov, 2018; Ivanova,
2019; Bonnev, 2020; Bonnev & Petrova, 2020; Kostova, 2021).

6. O600mEeHue

O0pazoBaTeIHO-BB3MUTATEIHUAT MPOIEC B MPOTMMHA3MAJICH U TUMHA3HAJICH eTal MOXe Jia ce JeuHnpa
KaTo MHTETPHpaHa cucTeMa OoT 00ydeHHe, Bh3IMUTAaHUE U COIMATN3AIHS, KOSTO OCHTYPSIBA ISTIOCTHOTO Pa3BHTHE
Ha YYEeHHUKA KaTo 3Haella, MOKeIla, MOPATHO OTTOBOPHA M COIMAITHO aKTHBHA JIMYHOCT. Tol € (yH/JaMeHTaJIeH 3a
(dopMmupaHe Ha KOMIIETEHTHOCTH, KOWTO TIOATOTBAT MIJIUTE XOpa 3a JKUBOTa W AaKTUBHOTO Y4YacTHe B
ChBPEMEHHOTO OOILECTRO.

VIII. Ilenaroruyecko B3anmMojieiicTBue cpea NpupoaarTa

1. ChIHOCT U 3HAYEHUE

[legarornveckoTo B3aMMOJEICTBHE Cpen MPHpOJaTa MPEACTaBisABa OpraHM3WpaH Mporec Ha oO0ydeHHe,
BB3MUTAaHUE W COLMAIM3ANMS Ha YISHUIUTE, KOMUTO Cce pealn3upa B €CTECTBEHATa Cpe/ia M M3MOI3Ba IMpUpoaaTa
KaTo OCHOBEH pecypc 3a IeJarorndecko Bb3AelcTBHe. To HE ce orpaHMYaBa caMo 10 KJIacHaTa cTas, a ce
OCBIIECTBSABA 4Ype3 HAONIONICHNS, €KCIIEPUMEHTH, MPOEKTH W TPAKTUYECKH AEWHOCTH Ha OTKPUTO. TO3HM B
B3aMIMOJICHCTBHE MMa ABOEH e(eKT: OT eHa CTpaHa OCHUTYPSBa MO-IUPEKTEH U KOHKPETEH KOHTAKT C MPHUPO/IaTa,
KOETO CIioMara 3a yCBOsIBaHE Ha 3HAHHS 32 €KOCHCTEMUTE U MPUPOJTHUTE ITPOLIECH; OT IpyTa — pa3BUBa IIEHHOCTHU
¥ COIMATHM KOMIIETEHIIUH, KaTO CBhTPYAHUYECTBO, OTTOBOpHOCT W ekojormuHa kynrypa (UNESCO, 2017
Mihailova & Petrova, 2017; Georgieva & Dimitrov, 2018; Ivanova, 2019; Bonnev, 2020).

2. @opMH HA NeJATOTHYECKO B3aUMO/IeiicTBHe cpel IPpUpPoaaTa

» HaOmroneHus v u3cieaBaHus Ha OTKPUTO — YUCHHIIUTE H3y4aBaT PacTCHUS, )KUBOTHH, BOJHH U TOYBEHH
€KOCHUCTEMH, KIIMMAaTUYHHU YCJIOBHS U B3aUMOBPB3KUTE MEKAY TAX;

» IlpoekTn u MpaKTUYeCKH AEHHOCTH — 3acakIaHe Ha TbpBETa, Olla3BaHe Ha 3€JIeHU IUIOLIH, U3CIIe/IBaHe
Ha 3aMbpCsBaHE Ha OKOJIHATA CPela, PEUUKIMPaHe U KOMIIOCTHPAHE;

» Urpu v MHTEPaKTUBHHU METOIM Ha OTKPHUTO — €KOJIOTHYHU ChCTE3aHUs, ,,yUCHE Upe3 JeCTBUE", POJICBH
WTpH, CUMYJIALUU Ha IPUPOIHU MPOLIECH;

» Ekckyp3uu u yueOHH MOX0/M — IOCEIICHHSs Ha IPUPO/IHU TAPKOBE, pe3epBaTHH 30HH, HAYYHU CTAHIIUH,
KOHTO M03BOJISIBAT HAOMIOeHNE Ha TIPUPOIaTa B peajiHa cpeaa.

3. Bp3anuTareseH U counaseH edexkt
[TemarorudeckoTo B3aMMOJCHCTBUE Cpell MPUPOaTa Ch3aBa yCIOBUA 3a:
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» EKOJOrM4YHO BB3NHUTAaHHE — YUYEHHLUTE Pa3BUBAT OCH3HATO OTHOILICHHWE KbM IpUpOAaTa M pazoupar
3HAYEHHETO Ha yCTOMYNBOTO MOBECHHUE;

» @opMupaHe Ha COLUMATHM KOMIETEHIMH — CBTPYIOHUYECTBO, pabOTa B CKHII, CIOJACISHE Ha
OTTOBOPHOCTH U PELIEHUs B TPYIIOBU JEHHOCTH;

» Pa3BuTHe Ha MpaKkTHYECKH YMEHHUSI — YMEHHS 3a HaOJIO/ICHHE, aHalN3, TIOKYMEHTUPaHE Ha Pe3yiITaTH,
y4acThe B MPOEKTH ¢ KOHKPETEH €KOJIOTHYEH e(DEKT.

4. MeToauuecka opraHu3anms
3a e(eKTHBHO peaM3upaHe Ha MeIarornIecko B3anMOAEHCTBHE Cpel IPUPOIaTa € HEOOXO0AUMO:
» Tlnanupane Ha yueOHOTO CHABPKAHNE ¢ KOHKPETHH €M M 3aa4H 3a paboTa Ha OTKPHTO;
» OcurypsiBaHe Ha Oe30IacHa U CTUMYJIMpAIIa cpejia 3a HaOJIOJICHUE U EKCIICPUMCHTH;
» HHuTterpupane Ha MEXIypEAMETHH OAX0a1 (OnoNorHs, XuMus, reorpadust, Gu3nka), 3a 1a ce OCUTYpH
KOMILJIEKCHO YCBOSIBAHE Ha 3HAHUATA,
» WsnosjsBaHe Ha AWTHTAHH M BH3YalHM PECYPCH 3a JOKYMEHTHpaHE M aHaIM3 Ha HaOIIOIAEHUSTA.
(UNESCO, 2017; Mihailova & Petrova, 2017; Georgieva & Dimitrov, 2018; Ivanova, 2019; Bonnev,
2020; Bonnev & Petrova, 2020; Kostova, 2021).

5. O6001meHue

[legarorn4eckoTo B3aMMOAEHCTBUE CPEJl IPUPOIaTa € KJIYOB KOMIIOHEHT Ha €KOJIOTHYHOTO 00pa30BaHue,
KOHTO 00eauHsIBA [T03HABATE/IHH, LICHHOCTHU U MPAKTUYECKU U3MEPEHHS Ha 00yueHHeTo. To He camMo MOBHILIABa
MOTHBAIIMATA ¥ MHTEpPECa Ha YUCHUIIUTE KbM y4eOHHS IPOIEC, HO M M3Trpakiaa TpallHH €KOJOTMYHH HarJlacH,
COIMAJIHM yYMEHHS W CIIOCOOHOCT 3a aKTHMBHO ydYacTHE B ola3BaHeTo Ha okonHaTta cpega (UNESCO, 2017;
Mihailova & Petrova, 2017; Georgieva & Dimitrov, 2018; Ivanova, 2019; Bonnev, 2020; Bonnev & Petrova, 2020;
Kostova, 2021).

IX. IIpoexTHo-0a3upaHa [elHOCT KaTo eJeMEHT OT CTPYKTypara Ha eKOJOTMYHHA MoJel Ha
NeAaroru4ecKoTo B3anMo/ielicTBIEe B CPeTHOTO YUMIIHIIE

1. ChIHOCT U 3HAYEHUE

[IpoexTHO-0a3upanaTa AeHHOCT MpEACTaBIsABa OpraHu3upaHa ¢opma Ha ydeOHO-Tlefarorndecka padora,
TP KOATO YYEHHUIINTE PelIaBaT KOMIIEKCHH MPOOIEMH Upe3 MHTErpalys Ha 3HAHWSL, YMEHHUS U KOMIIETEHTHOCTH
OT pa3NUYHU yueOHU mpeaMeTH. B KOHTeKcTa Ha eKOJIOTHIHOTO 00pa30BaHME Ta3u JEHHOCT MO3BOMISABA YUSCHHITUTE
Jla TIpUJIaraT TEOPETHYHUTE 3HAHUS Ha MPAKTHUKA, KATO U3CIEABAT PEallHH €KOJOTHYHU MPOoOieMHu U pa3padoTBar
KOHKPETHH PEeIIeHH 32 TAXHOTO pa3pellaBaHe.

[IpoexTHO-0a3upaHaTa NEHHOCT ce XapaKTepu3nupa ¢ aKTUBHOCT, CAMOCTOSTEIHOCT, KPUTUYHO MHUCICHE U
KOJIEKTHBHA paboTa, KaTo B CHIOTO BPpeMe CTUMYJIHpPA HHTEpECca KbM MPUPOIaTa U Pa3BHBa €KOJOTHYHA KyJITypa
(Mapwunoga, 2018; Ilerposa, 2019; Tomoposa, 2020).

2. ®opMH U IPUMeEPH
[IpoekTHO-0a3upanara AEHHOCT MOXE Jla BKIIIOUBA pa3HOOOpasHH (GOopMH, aJalTHpPaHUd KbM Bb3pacTTa U
KOMIIETCHIIMUTE HA YYEHHUIIUTE:

» U3cnenoBareliCKi MPOEKTH — HAOIOICHNST Ha €KOCHCTEMH, aHaJIW3 Ha 3aMbpCsSBaHE, MOHUTOPUHT Ha
onopazHoobpasue.

» EKO-MHWIIMATMBM M KaMIIaHUM — YYWIMIIHH KaMIIaHUHM 3a PELUUKIMpaHe, 3acaklaHe Ha JIbpBETa,
OI1a3BaHe Ha BOJIHU PECYPCH.

» MexnynpeAMeTHH TPOEKTH — WHTErpupaHe Ha Ouosorus, XxXumus, reorpadus, ¢usnka wu
WH(OPMAIMOHHH TEXHOJIOTHH 32 pa3pabdoTBaHEe HAa YCTOMYNBY pEIICHHs Ha €KOJIOTHYHH MTPoOIeMu.

» IlpakTU4ecKy NMPUIOKEHUS — M3TPpaKJaHe Ha KOMIIOCTHH CHCTEMH, Ch3/IaBaHE Ha Y4YEOHW TI'paJIMHH,
MoJienupane Ha npupoaau npouecu (MBanosa, 2020; ['eopruesa, 2021).
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3. lenarornyecku egexkTH
[IpoekTHO-0a3upanara NEHHOCT UMa peaula TONOXKUTETHH €(PEKTH BBPXY pPa3BUTHETO Ha YUCHHIIUTE
(dumutpona, 2019; Tomoposa, 2020):

» Ilo3HaBaTelmHU — YCBOSBAHE Ha 3HAHHMA 4Ype3 MPaKTHUECKa peanu3aius U MEXAyAUCHHIUTHHAPHH
MOJXO0/IU;

» lleHHOCTHO-eMOLIMOHAIHN — (OPMUpaHE HA EKOJOTWYHA KyNTypa, OTTOBOPHOCT M €MIaTus KbM
MPHUPOJIATa;

» ColuaiHu 1 KOMyHUKaTHBHU — padoTa B €KUII, IUTAHUpaHe U KOOPJMHUPAHE Ha JISHHOCTH, MTPEICTaBsSHE

>
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Ha pe3yiTaTu Npej ayAuTOpus.
[IpakTrueckn ymeHus — HaOJIOJCHUE, aHAIW3 HA JIAHHW, €KCIIEPUMEHTATHU METOJU, M3TOTBSHE Ha
OTYETH U TIPE3CHTAIIHH.

4. MeTonuiecka opraHu3anus

3a yCnemHoTo Mpuiarane Ha MpoeKkTHo-0a3upaHaTa IeHHOCT B CpeAHOTO yunmmiie € Heooxoanmo (Ilerposa,
2019):

» [lnanupane ¥ nienenonarane — onpezessiHe Ha SICHU [IeJTH, OYaKBaHU PE3yJITaTH U KPUTEPHH 3a OI[CHKA;

» Tloabop Ha pecypcH W cpela — BKIIIOUBaHE HA yueOHU KaOWHETH, JJaOOpaTOpUH, YUMIUIIHK JBOPOBE,
IIPUPOJHU TEPEHU U JUTHTAIIHU PECYPCH;

» Ilenaroruuecka mojKpena — HacoO4BaHe, KOOPIHMHUPAHE U GaCHIIUTHPAHE HA YYCHUYECKUTE IIPOCKTH OT
CTpaHa Ha YYUTEIS;

» Oruenka u peeKCHs — aHAJIM3 Ha IIOCTUTHATUTE PE3Y/ITaTH, 00CHKIaHEe Ha MPOOIEMUTE U U3BEXKIAHE
Ha W3BOJIM 3a TIO00psIBaHe HAa OBCIIN TPOCKTH;

» Tlo3HaBaTeseH, IIEHHOCTHO-EMOIMOHANIEH U MPAaKTHKO-TIPHJIOKEH KOMIIOHEHT — SIIPOTO Ha
Exonornynus moaxona, KaTo OCUTYpSIBAaT yCBOSIBAHETO HAa 3HAaHWA, (popMHpaHe Ha IEHHOCTH U YMEHHUS
3a MPaKTHYECKO MPUIOKEHNUE;

» IlpeaMeTHO-IPOCTPAHCTBEHATA Cpela OCHTYpsiBA HEOOXOJAMMHUTE YCIOBHS 3a peau3anus Ha
00y4YeHHETO U MPaKTHIECKUTE AEWHOCTH, BKIFOUNTEIHO KJIACHU CTau, Ja00opaTOpHH, 3eJIeHH TUIOIH U
murutanau pecypeu (MBanosa, 2020).

[IpoexTHO-0a3mpanaTa 1eiHOCT 0OEAMHIBA BCHYKH KOMITOHEHTH Ha ITPAKTHKA — YICHUIIUTE PEIIaBaT peaTHu
mpoOiieMu, pabOTAT B €KWl W MpWIAraT 3HAHWATA CH B peajHa Cpeda, Karo pa3BUBAT KPUTUYHO MHCIECHE U
€KOJIOTUYHA KYJATYpa;

MotuBanyaTa ¥ KOMIETEHTHOCTUTE Ha YYHTEIWTE Ca IEHTpalTHATa JBWIKEIA CHJA, KOSTO TapaHTHpa
e(eKTUBHOCTTA HA IIeNUs TMEeAarorHYecKd MpoIec M TOJIoMara HWHTErpalusTa Ha TEOPETHYHOTO 3HAHHWE C
npakTrdeckute neinoctn (Mapurosa, 2018; umutpoBa, 2019; Ilerposa, 2019; Tomoposa, 2020; ['eopruena,
2021).

5. O600menne

[IpoekTHO-0a3upanaTa JeHHOCT € KIIOYOB CTPYKTYPEH €JIeMEHT Ha eKOJOTMYHHUS MOJeNl Ha
MEarorTHYecKOTO  B3aWMOJCHCTBHE, KOHTO OCHUTYypsBa WHTErpamus Ha II03HABATENHOTO, I[€HHOCTHO-
€MOIIMOHAITHOTO ¥ MPAaKTUKO-TIPUIIOKHOTO U3MEpEeHHe Ha 00ydeHneTo. T pa3BuBa y YUYCHUITUTE CAMOCTOSATEITHOCT,
KPUTHYHO MHCIIEHE, YMEHHUS 3a CHTPYJAHHYECTBO W OTTOBOPHOCT KBbM MPHUPOJATa, KAaTO CHIIEBPEMEHHO TH
MOTHBHpA JIa IpUjIaraT 3HAaHUSATA CH B PEATHU JKUTEHCKY CUTYaInu.

X. MopeJs1 Ha eKOJTOTHYHHUSA MOAXO0 B CPETHOTO YHHJIMIIE — OCHOBHH ejleMeHTH (Purypa 3)
» Tlo3HaBareseH KOMIIOHEHT — (popMHpa 3HAHUS 3a IPUPOJIATa, EKOCHCTEMUTE M YCTONYUBOTO Pa3BUTHE;
» 1leHHOCTHO-EMOIIOHAIEH KOMITOHEHT — BB3IIUTaBa €KOJOTUYHA KyJITypa, OTTOBOPHOCT ¥ €MITaTHS;
» IIpakTHKO-IIPHUIOKEH KOMIIOHEHT — BKJIFOYBA €KCIIEPUMEHTH, HAOIIOICHWS, TPAKTHYECKU JACHHOCTH U
WHULUATHBH;
» IlpeaMeTHO-IIPOCTpaHCTBEHA Cpelia — OCUTYPSIBA KJIACHU CTau, 1JabOpaTopuy, YUWINIIEH ABOD, 3€JICHH
IUIOIIN ¥ JUTHTAIHU PECYPCH 32 00yUeHHE;
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» MoTHBanusa U KOMIETEHTHOCTH Ha MEAarornYecKUTe CIEIMATUCTH — JBUTATe Ha MeIaroru4ecKoTo
B3aHMOI[eI710TBHe U rapaHiuyAa 3a KaUCCTBCHOTO IIpHUjIaranc Ha Exonornunus Ioaxoma,

» IlpoektHo-0a3upaHa AEHHOCT — MHTETpUpa TEOPUS W NPAKTHKA, CTUMYJIUPa KPUTUYHO MHUCIICHE H
paboTa B €KHII.

EKOJIOT'MYEH MOJAXO/I B IEJAI'OTMYECKOTO B3AMMO/JIEVCTBUE

|' ]

ITo3naBaTesien IennocTHO- IIpakTHKO- IIpeameTHO-
KOMIOHEHT eMOIMOHAJIEH NMPUWIOKEH NMPOCTPAHCTBEHA
KOMIIOHEHT KOMIIOHEHT cpena

IIpoexTHO-0a3upaHa qelHOCT
(MHTErpupa Teopus M MPaKTHKA,
CTUMYJIMPA KPUTHYHO MHCJIEHE, padoTa B €KHII)
MoTuBanus U KOMIIETEHTHOCTH HA NMeJaroru4eckuTe
CrenuaJucTH (IBUKENA CHJIa Ha 1eJIUs mpolec)

®@urypa 3. Cxema (ASC 1. BapuanT) — Mojen Ha €KOJIOTUIHUS ITOAXO0 B CPEAHOTO YUHITHIIE
(MapunoBa, 2018; Tumutposa, 2019; Ilerpora, 2019; Tomoposa, 2020; Msarosa, 2020)

XI. MoaeJs HA BJMSIHHETO HA CHTPYIHUYECTBOTO C OOIIHOCTTA BbPXY €KOJOTUYHUSA MOIAX0/
1. OCHOBHHM eJIEeMEHTH HA eKOJIOTHYHHUSA MOJAXO01:
Ilo3HaBareneH KOMIIOHEHT
LleHHOCTHO-EMOITHOHAIEH KOMITOHEHT
[IpakTHKO-TIPIIIOKEH KOMIIOHCHT
[IpeameTHO-TIpOCTPAHCTBEHA Cpea
MortuBanys ¥ KOMIIETEHTHOCTH Ha YUHTEINTE
[IpoekTHO-0a3npaHa TEHHOCT
@akTop, BUseN] BbPXY CTPYKTYpaTa Ha €KOJOTHYHHMS MOAXOA: [IBITHONEHHO ChTPYAHHYECTBO M
KOHCTPYKTHBHA KOMYHHKAIIUSI ChC CeMeHaTa OOITHOCT U OOIIeCTBEHUTE HHCTUTYIINH.

YVVVVYVYY

II'bJIHOIEHHO CHTPYAHHYECTBO C POUTEIU U 001IeCTBEHN HHCTUTYIIHHU

| | |
Ho3naBaresen IlenHocTHO- IIpakTuko- IIpeamerHo- MortuBauus u
KOMITOHEHT eMOILIOHAJIEH NpUJIOKEeH TPOCTPAHCTBEHA KOMIIETEHTHOCTH
KOMIIOHEHT KOMIIOHEHT cpeaa HA YYUTeJUuTe

IIpoexTHO-0a3MpaHa eifHOCT
(MHTerpupa 3HAHUSA, IPAKTHKA, pa60Ta B €KHIT)

®durypa 4. Cxema (ASC II. BapuanT) — Mozen Ha MBJIHOLIEHHO ChTPYAHHUYECTBO C POAUTENH U OOIECTBEHH
uHctutyiuu (Mapunosa, 2018; Jlumutposa, 2019; [letpora, 2019; Tomopora, 2020; Banosa, 2020)
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2. 3HavyeHMe HA B3aMMO/IeliCTBHETO C BLHIIHATA cpela

Enun ot kimrouoBute (hakTopy 3a e(h)eKTUBHOTO MPHIIATaHe Ha €KOJOTHYHUS MOJXO0/1 B CPETHOTO YUHIIHUIIIC €
MHTETpalysITa Ha YYWIMIIETO ¢ BBHIIHATA COIMANHA Cpela, BKIFOYMTEIIHO CEeMelHaTa OOIIHOCT, MECTHHU
WHCTUTYIIUM, HEMPABUTEICTBEHU OPraHU3allMd M OOIIECTBEHU CTPYKTYpH. ToBa B3aMMOJCHCTBHE 00OrarsiBa
y‘IC6HO-B’L3HI/ITaTCHHI/I}I HpOHCC nu HpCI[OCTaBﬂ peaﬂHI/I KOHTCKCTHU, B KOHTO y‘IeHI/IHI/ITe Mmorar aa prmaraT
3HAHUATA U YMGHI/ISITa CHU.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”
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3. Pons Ha cemeliHaTa 00LIHOCT
CeMeicTBOTO € MBPBUYHHAT COIMalIeH (akTop 3a (opMUpaHe Ha IIEHHOCTH, Harjacd W INOBEJCHUE Ha
yueHunuTe. [TbIHOIIEHHOTO CHTPYAHUYECTBO C POJUTEIUTE BKIIOYBA:
» MWudopmupane u KOHCYATHpPaHE OTHOCHO €KOJIOTUYHU UHUIIMATUBY U YY€OHH TIPOCKTH;
» AKTHBHO BKIIOYBaHE B YYWJIMIIHU JEWHOCTH — y4YacTHE B €KO-NPOEKTH, KAMIIAHWU 3a IOYUCTBAaHE,
3acak/JaHe Ha AbPBETa M YUMIUIIHYI IPaJIuHH;
» Tloakpena 3a ¢popMrpaHe Ha €KOJIOTHYHH HABHIIM Y JIeNaTa Ype3 eXKeJHEBHU MPAKTHKH B JIOMa.

4. Ponst Ha 001IECTBEHNTE HHCTUTYIMU U OPraHU3 A UM

B3anmopeiicTBreT0 ¢ BBHIIHM HHCTUTYLIWH (My3€H, HaydYHW CTAaHIIUH, MPHUPOJHU MAPKOBE, €KOJIOTHYHHU
uentpose) u HI1O pasmmmpsaBa Bb3MOKHOCTUTE Ha YUAJIMIIETO 32 IPAKTUYECKO U HHTEPIUCIUILIHNHAPHO 00yUIeHHE.
Tosa BKJIIOYBA:

OOMeH Ha 3HAHHS U PECYpCH — IMPEIOCTaBsSHE Ha YIeOHH MaTepraiy, METOJMYECKH HACOKH M eKCIIepTHA
TIO/IKpena;

Yyactue B CHbBMECTHH NPOEKTH — MOHHTOPWMHT HAa MECTHH EKOCHCTEMH, KaMIlaHHHM 3a OMNa3BaHe Ha
OropazHo00pa3ueTo M BOIHU PECYPCH;

OOpazoBaTellHH MHUIMATHBH W CHOUTHS — CEMHHApHW, HAYYHH CKCIICAWIIUH, €KOJIOTHYHH (PEeCTUBAIU U
KoHKypcHu (Mapunosa, 2018; [Terposa, 2019; JIumutpona, 2021).

5. Biusinue BbPXY CTPYKTYpPaTa HAa eKOJOTHYHMSA MOAXO0/

[IBTHOIIEHHOTO CHTPYIOHUYECTBO C POJUTENIUTE W WHCTUTYIMUTE BJHsS€ HA BCUYKM KOMITOHEHTH Ha

€KOJIOTMYHHUS MOJCIT:

> Ilo3HaBaTejleH KOMIIOHEHT — OCHTYpsIBa NMPAKTHYECKO YCBOSIBAHE HA 3HAHHS 4pe3 HaONIOJCHUS U
W3CIeIBaHNS N3BBH YUIIIHIIETO;

> lleHHOCTHO-eMOLMOHAJIEH KOMIOHEHT — (GopMHpa TpailHM EKOJOTMYHHM HArjiacH 4pe3 ydacTHe B
OOIIHOCTHM WHUIIMATHBY U MOAKpEIa OT 3HaYNMHU Bh3PaCTHH;

> TIpaKkTHKO-IPUJIOKEH KOMIIOHEHT — 000TaTsBa MPOCKTH H SKCIIEPUMEHTH Ype3 PECYPCH U ChICHCTBHE
OT BBHIIIHA APTHHOPH;

> IlpeaMeTHO-NPOCTPAHCTBEHA cpelda — pa3lMpsiBa CE OTBBJ YUYHIHINHHS JBOP M KIacHaTa cTas,
BKJIFOUBAHKU TIPUPOJTHI TEPEHU U OOIIECTBEHU MTPOCTPAHCTBA,

» MoTuBanusi 1 KOMIETEHTHOCTH HA YYHTEJIMTe — B3aUMOJICHCTBHETO C MHCTHTYIMU M POJUTEIH
yBeNn4YaBa MpoQecHoHaIHATa YOBIETBOPEHOCT M CTUMYJIMpPa WHOBAIIMM M KOJIA0OPAaTHBHA MPAKTHKA.
(MapunoBa, 2018; dumurtposa, 2019; Huxomnos, 2019; Ilerposa, 2019; I'eopruesa, 2020; Tomoposa,
2020; NUBanoga, 2020; Iumutpos, 2020; 2021).

6. O000menne

[TBIHOIIEHHOTO CHTPYAHHYECTBO M KOHCTPYKTHBHATA KOMYHHKAIUS ChC CEMeHHATa OOIIHOCT |
OOIIECTBEHUTE WHCTUTYIIUH ca KITIOUOB (HakTop 3a eQEeKTUBHOTO (PYHKIMOHUPAHE HA CKOJOTMYHHUS TMOAXO0[. Te
OCUTYPSIBAT MHTETpPaIysi HA YUYMIHIIHOTO OOYYCHHE C PEATHHS COIMAJICH M MPUPOACH KOHTEKCT, CTHMYJIUPAT
AKTHBHOTO YYacTHE Ha YUYCHHIIUTE, YKPENBAaT I[EHHOCTHATA M MPAKTHYECKaTa OpPHEHTAlUs Ha 00pa3oBaTeNIHO-
BB3MUTATEHUS MPOIIEC M IMOBHIIABAT KAYECTBOTO HA TEIArorHueckoTo B3ammojeiictBue. (Mapunosa, 2018;
Weanoga, 2020).
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Oo6sicnenne Ha Mojena 3a MBJIHONEHHO CHTPYAHUYECTBO C POAUTENN W OOIIECTBEHH WHCTHUTYIHH,
oHarjenen ¢ ®urypa 4. Cxema — ASC IlI. Bapuant (Mapunosa, 2018; Jlumurpoa, 2019; Iletposa, 2019;
Tonmoposa, 2020; Meanosa, 2020; dumutpos, 2021):

>

vV V VV VYV V¥V

ChTpyIHHYECTBOTO C POAMTEIUTE W HMHCTHUTYIMUTE € BBHIICH (AKTOp, KOMTO BIMsAE HAa BCUYKH
CTPYKTYPHH KOMITOHEHTH Ha €KOJIOTHUYHHUS ITOAXO/I;

To oOorarsBa mo3HaBaTeJHHsI KOMIIOHEHT 4Ype3 pEaHU HaONIOJCHUS U EKCIEPHUMEHTH H3BBH
YUUIIUILETO;

LleHHOCTHO-eMOIIMOHATHUAT KOMIOHEHT C€ 3aCHJIBa 4Ype3 ydacThe B OOIIHOCTHW HWHUIIMATHUBH W
MO/IKpena OT 3Ha4MMH BB3PAaCTHU X0pa;

IIpakTHKO-NPHUIOKHUAT KOMIOHEHT CE Pa3BHBA Upe3 PECYPCH, HAEU U CbBMECTHH MTPOEKTH;
IIpenMeTHO-IPOCTPAHCTBEHATA CPe/ia ce Pa3IIMPsABA U3BBH YUMIIMILETO, BKIIOUBAWKN OOIIECTBEHU U
TIPUPOIHU TIPOCTPAHCTBA;

MoTHuBanuaTa 1 KOMIIETEHTHOCTHTE HA YYMTEJHUTE Ce YBEIMYaBaT Ype3 MOJKpenara, IpU3HaHUETO U
CHTPYIHUYECTBOTO C BHHIIHH MApTHHOPH;

IIpoexkTHO-0a3upaHaTa NEHHOCT € EHTPATHHUIT EIEMEHT, KOWTO MHTErprupa BCHUKH KOMIIOHEHTH Ha
MIPaKTHKA.

Joka3zaTesncTBeH MaTepuaJ 3a pasnpocTpPaHeHne Ha Pe3yJITaTUTe OT NPUJIOKEHUATA HA eKOJOTHYHH A
MoO/ieJ1 Ha NMeJarornyeckoTo B3auMo/IelicTBie B CPEIHOTO YUHJIHIIe

3HayeHHe HA eKOJTOTMYHUSA MoJieJ] 32 Pa3NPOCTPAHEHNETO Ha pe3yJTaTuTe

EdextuBHOTO NpHItarane Ha eKOJIOTHYHHUS MOJIEI B CPEIHOTO YUMIIHIIE IIPEAIoara He caMo peann3anus Ha
y4e0HO-BB3MUTATEITHN IEeJTH, HO W CHCTEMHO JOKYMEHTHpaHe, aHAJIM3 W CIOJENIHE Ha pe3yJTaTHTe.
PasnpoctpanenneTo Ha TOKa3aTeNCTBEH MaTepruaj € He0OOXOANMO 32 OCHIIECTBSIBAHE HA CICTHUTE JCHHOCTH:

YV VYV

YTBBbpKIaBaHe Ha PEKTUBHOCTTA Ha MEIArOTMIECKUTE MOIX0/IN U NHTEPBECHIUH;

OOmsHA HA TOOPH MPAKTUKH MEKITY YUIINIINA, YIUTESIH U 00pa30BaTeIIHA HHCTUTYIIHH;

MoTuBalys Ha yYSHHUIIUTE U MEeJarOTHYECKUTE CIICIIUAINCTH Upe3 BU3yaTH3upaHe Ha TIOCTHIKCHUSATA,
BrBexane Ha MHOBAIIUH ¥ OTITHMHU3AIHSI Ha YIeOHO-BB3IUTATEIHUS ITpoIiec, 0a3upaHa Ha eMIMPHIHH
JIAHHU.

BujgoBe qoka3aTe/iCTBEH MaTepuaJl

>

>

JloxymeHTanus Ha y4eOHUTE IPOSKTH — ONMCAHUS, JHEBHUIIM Ha HAOIIOCHNUS, aHAJIN3 HA Pe3yITaTUTe
OT U3CJICAOBATENICKU U MIPAKTUKO-TIPUIIOKHN JEHHOCTH;

Y4eHHYeCcKH NPOLYKTH U Pe3yiTaTd — IPE3EHTALUH, IIOCTEPH, BUAEOMAaTEpUalli, eceTa U JIOKIaau,
pe3yaATaT OT NPOEKTHO-0a3upaHy JeHHOCTH;

CucrtemaTn3upany HaOMIONCHHS U OLIEHKU — PE3yJTAaTH OT TECTOBE, aHKETH, PYOPHKH 3a OLIEHKa Ha
KOMIIETCHTHOCTH U TIOBEACHUE;

@®oTO- M BHAEOMATEPHAIM — BH3yaJllHAa JOKYMEHTALMsl HAa EKCIEPUMEHTH, EKOJOTMYHU aKIUH,
MPAKTUYECKHU IEHHOCTH M yUEHUYECKH HHULIMATUBY;

Hay4ynn nyOnukanmu ¥ JOKJIagyd — y4yacTHE HA YYHTEIM W YYCHUIHM B KOH(EPEHLHH, ChCTE3aHus,
oOpazoBarenHu GopyMH, MyOIMKaMK B MECTHH M HALIMOHAJIHY CIIMCAHMS;

ObparHa Bpb3Ka OT OOIIHOCTTA — MHEHHMS M OLIEGHKM OT POAMTENM, MapTHHOPH, MHCTUTYLUH H
HENPaBUTEICTBEHH OpraHU3alNU.

Metoau 3a pa3npocTpaneHue

>

>

BpTpenino yunnumHu miathopMi U CPEeld — IEAaroruueckd ChBETH, YUMIIMIIHHA U3JI0KOHU, IeH Ha
HayKaTa MM eKOJOTHITA;

MexIyyurIUIHA 1 PEerHOHaIHU CHOWTHS — KOHKYPCH, ChCTE3aHWS M CEMHHApH 3a CIOJCISHE Ha
N00OpH MPaKTHKH;

OwJaiiH matopMu U COLIMATHE MPEKH — CAliTOBE Ha YYIIMIIATA, OJIOTOBE, JUTHTAITHU MOpTdoiua,
BUICOKaHAJIH 32 MOIYJISIPH3UPAHE HA PE3YJITATUTE;
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» IlapTHBOpPCTBa C MHCTHUTYLIMH — CbBMECTHU MyONMKAIMK, TPOCKTH U KaMIIaHWU ¢ OOIIMHY, IPUPOIHU
napkose, Hay4Hu ctanimu u HIIO;

» Hayunu xoH(epeHIIMN 1 MyOIUKalMK — IPEACTaBsIHE Ha METOJIUKU U Pe3yNTaTd B 00pa3oBaTelIHU U
Hayyau ¢opymu (MapunoBa, 2018; 2019; JdumurpoBa, 2019; Ilerpora, 2019; I'eopruesa, 2020;
ITerpos, 2020; Tomoposa, 2020; Usanosa, 2020; Jumutpos, 2021).

EdexTH oT pasnpocTpaHeHHETO HA pe3yJITaTUTe

[NoBumaBaHe Ha KaueCTBOTO Ha 00pa30BATENHUS MPOIIEC Ype3 BbBEXKIaHE Ha JOKa3aH! METOJINKH;
VYkpenBaHe Ha €KOJIOTUYHATA KYJITYpa Cpell yUSHUIH, POAUTETH U OOIIECTBEHOCT;

MotuBanus 1 MpoeCHOHATHO Pa3BUTHE HA YUUTEIINTE Ype3 MPU3HAHUE U OOMEH Ha J0OpH MPaKTHKHY;
Cp3aBaHe Ha yCTOMYMBY MapTHHOPCTBA MEXK/TY YUHIIUILETO, CEMEHCTBOTO M MHCTUTYLIUUTE;
BIH:XHOBGHI/IG 3a HOBU IIPOCKTHU U MHUIIUATUBU B YUHUJIUIIIHATA 061].[HOCT 1 U3BBH HEA.

YVVVYVYYVY

Ipumep: UHTEpaAUCHMIVIMHAPDHM YPOUM HAa Tema ,Bbiarapckoro Bw3paxkaaHe — MOCTBT, KOWTO
cBbp3Ba bbarapus ¢ EBpona®

Ha 3 deBpyapu 2025 r. ce npoenoxa MHTepaucuumraapau ypouu 3a VII' kjac — HHOBaTHUBEH Kjlac MPH
Cpenno yummume , Moan Exzapx Bwirapcku® — rp. Illymen.

VYdenunure paboTHXa MO MPOESKTH, HHTETPUPAIIH CIETHUTE YIeOHN TpeaMeTn: VcTopus W IUBUIIM3AIINSL,
bearapcku e3uk u nuTeparypa, AHTIIMHCKY €31k, MaTtemaruka, ['eorpadus n nkoHOMHKa, XUMHS U Olla3BaHEe Ha
OKOJIHATa cpena, PU3NUecKo BB3MUTAaHNuEe U CIOPT, My3uka u MIHpopMaImOHHN TEXHOIOTHH.

Upes3 MHTEpaKTUBHU IHCKU M quTUTATHU pecypcu (MozaBook, Kahoot) yuenumure pa3Buxa KpUTHIHO
MHCJIEHE, TBOPYECKH MOIXOAM U YMEHHS 3a padoTa B €KHII.

IIpakTHyeckuTe NEMHOCTH BKJIIOYBAXa M3YMUCIISIBAHE HAa MapuipyTu ot Pyce po Jlalinuwur, ch3maBaHe Ha
HACTOJIHH JIEKCUKAJIHU UTPH, MOJEIHUPAaHE HAa PO30BO MAacjio 4Ype3 MapHa JECTHJIALMS, U3TOTBSIHE HAa PEKIAMH Ha
TPaAULIMOHHH MTPOTYKTH, MY3UKaJIHU U CIIOPTHU aKTUBHOCTH.

PesynratuTe BKIIOYBAT MPE3CHTAUMU HA EKWIHHA [POEKTH, BHUACA, WUIPU U JUTUTAIHU TECTOBE,
JOKYMEHTHUPALU IPUI0KEHUETO Ha 3HAHUATA U YMEHUATA HA YYEHULUTE B pEaHU CUTYallUu.

Baaronapuocru
Hacrosmara myOnvkanys € moIKperneHa OT MPOEKT ,, | €OpeTHdHU, eKCIIEPUMEHTATHA U METOIOJIOTHIHU
n3caenaBanus B xumusara“, NePJ[-08-79/03.02.2025 .
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Peztome: Husama na paouoaxmueHoCcm @ OKOIHAMA cpeda ca Kio408 (paxmop npu oyeHKama Ha 8b30elUcmeuemo
Ha ecmecmeeHama paduoaKxmueHOCM 6vpxy Oauskume Hacenenu mecma. Iloryuenume 0annu ca 0cobeHo 8aNCHU
3a ocueypsagamne Ha 0bwecmeeHama 6e30nacHOCH, 0COOEHO 6 PATIOHU, YeCHmOo U3NOA36AHU 3 OMOUX U mypuzvm. 3a
da ce oyenu eama-ponvm, 65xa U3GbPUIEHU UIMepP8anus in situ Ha d8e 1okayuu. ceno Paiosyu, paznonodcero na
16 km 3anaono om epao Enena, u azoeup Ilanuyu, pasnonoxcen na 13 km om Enena. Pesynmamume ne nokazeam
Ppaouonozuyen puck, Koemo Nomewbpiucodasa, ue usciedganume patioHu ca O€30nacHU 3d pPA3GIeKAMEeNHU U
mypucmuiecku OelHoCmu.

Kntouoeu oymu: ceno Parosyu, azoeup Ilanuyu, ecmecmeena paouoaxmueHocn, omoux, mypusom

Measurements and analysis of the gamma radiation background in the area of the
village of Rayuvtsi and Palitsa Dam

Nina Arhangelova', Seniha Salim', Georgi Todorov?, Tatyana Dimitrova!,
Teodora Dimova', Dimitrina Radeva!
'Konstantin Preslavski University of Shumen, Faculty of Natural Sciences,
115 Universitetska Str. 9700 Shumen, Bulgaria
2Simeon Veliki Vocational technical school, 53 Lyuben Karavelov Str., 9850 Veliki Preslav, Bulgaria
E-mail: n.arhangelova@shu.bg

Abstract: Environmental radioactivity levels are a key factor in evaluating the impact of natural radiation sources
on nearby settlements. This data is particularly important for ensuring public safety, especially in areas frequently
used for recreation and tourism. In order to assess the gamma background, in situ gamma radiation measurements
were carried out at two outdoor locations: the village of Rayuvtsi, located 16 km west of the town of Elena, and the
Palitsi Dam, situated 13 km from Elena. The findings suggest no radiological risk, confirming that the studied areas
are safe for recreational and tourist activities.

Keywords: Rayuvtsi, Palitsi Dam, natural radiation, recreation, tourism

BnBenenne

OO6pyBaHeTO, ABIDKAIIO CE€ HAa ECTECTBEHUTE W3TOYHHMIM Ha pagualus, Ce OKa3Ba IO0-3HAYMMO 3a
HACEJICHUETO B CBETOBEH Malad, OTKOJIKOTO OOJbUYBAHUATA OT U3KYCTBEHH U3TOUHHULH. [laHHY 32 00IbYBAaHETO HA
HACEJICHUETO OT €CTECTBEHH PaAMOAKTHBHU U3TOYHMILIU IO LETHS CBSIT (B TOBA YMCIIO U B bbiarapus) ce mpencraBsar
MEpUOTUYHO B AOKIaAM OT Haydnusi koMuTeT 1o u3y4yaBaHe Ha jAeicTBHeTO Ha aTomHara paxuauus (HKIAP),
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cb3aaaeH oT OOH mpe3 1955 r. CpenHOTO CBETOBHO U3JIaraHe Ha €CTECTBEHH PaTUAIlMOHHU U3TOYHUIU CHIIIACHO
nokinagure Ha UNSCEAR 3a cBera e 2,4 mSv/y. Cpiiara e croiiHocTTa u 3a bbiarapus. OTHOBO CBIIIaCHO
noknaautre Ha UNSCEAR cpennata cToHOCT Ha abcopOupaHa /103a BB Bb3AyXa Ha OTKpUTO 3a bbarapus e 75
nGy/h[1].

Baxna cTbllka Ipu OlLIEHKaTa Ha E€CTECTBEHHST paJualioHEH (OH € MPOBEKIAHETO Ha IMEpHUOINYEH
MOHHUTOPHHT, Ha 0a3a Ha KOWTO Ja Ce MpaBsT W3BOJHM, OTHOCHO TOJI3MTE W BpeAaTa OT TO3U BHJ OOTbYBAHE.
PasmmpsiBanero Ha 06a3ara JaHHU, M3MOJI3BaHA 33 OMpPEACISIHE KaKTO Ha MPEACTABUTEIHNA CTOMHOCTH, Taka W Ha
EKCTPEMHU B O0IBYBAHETO € OT ChIIECTBEHO 3Ha4YeHHUE [2].

B®B Bpb3Ka ¢ TOBa OI[eHKaTa Ha HUBATa HA €CTECTBEHA PaIOAKTUBHOCT B Pa3IMYHUTE paifloHu OT bbirapus,
W3II0JI3BaHN MAacOBO 32 OTJHMX W TYpU3bM € Ba)KHA YacT OT WH(POPMAIMATA 3a 3[PAaBOCIOBHOTO ChCTOSHHE Ha
HacesnenueTo. Ha Tepuropusita Ha bearapus e usrpazena cuctema oT 26 JOKaTHA aBTOMATUYHU MOHUTOPHHTOBH
CTaHITMH, JacT oT EBpomeiickata cucrema 3a oomen Ha pamuonoruunu nganau (EURDEP), xomto m3mepmar
pamuanuonHus rama-QoH [3, 4]. CeriacHo JaHHM Ha ATSHIIMATA 32 SJIPEHO peryliupaHe U3MEpPEeHUTe IPaHuIId 3a
paaualnoHHus raMa-GhoH Ha TepuTopHsTa Ha bbarapus ca B uatepsai ot 0,06 no 0,40 uSv/h [5].
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MaTepuaJm 1 METOAH

OO0ekTH Ha HACTOSIIOTO U3CieaBaHe ca ¢. ParoBim u s13. [Tanuiy, pasnosoxkenu B Onu3oct 1o rp. Enena:

v' Ceno PaioBu e pasmonoxkeno Ha 16 km 3amammo ot rp. Enena o s13. MOBKOBIM, B 30Ha 1OCTHITHA
3a pu6ostoB. Ha emanst 0T XbIMOBeTe Ha Gpera Ha si30Bup MOBKOBIH € n3rpageH MeMopualeH KOMILIEeKC “Bordan
BOWBOJIA”, KOWTO BKJIFOYBA, MACHBEH MaMETHUK HA XaWTyTHHA Bbyan BoiBOMa, MaTbK mapakiuc ,,Ceera [letka
THpHOBCKA”, KPOMIIEXH M HSIKOJIKO MECTa 3a OTJIUX — OCCENIKH U ITCHKH;

v' SIzoup Iammuuum ce Hamupa Ha 13 km u3zrouno ot rp. Enena. Ha OGpera Ha 130BHpa € pa3nosioxeH
Komruieke "S3oBup Ilamuim", mpekpacHO MACTO 3a puOOJIOB M IMOYMBKA. B S30BHPBT € H3rPajcHO PUOHO
CTOTAHCTRO.

IIpoGoB3emane

[IpoGoB3emaneTo ¢ M3BBLPIICHO Ha TepuTopwsTa Ha: 1) MeMopmaneHn komiuieke “Bbiuan BoiiBoma”, c.
ParoBin, kato ¢ n3meper rama-gona B 11 Toukw; 2) mo 6pera okosno s13. [Tamimu — 9 Toukn. Onricanue Ha TOYKHUTE
Ha ipo6oB3emane u GPS koopauHatuTe ca mpeacraBenu B Tabmumm 1 u 2 u purypu 1 u 2.

Tadoauna 1. Onucanue Ha TOYKUTE Ha MPOOOB3EMaHe OKOJIO0
Memopuainen koMiuieke “Bbauan BokiBoga”, c. ParoBuu

Touka N E Ha;[Moch;Iil ]BI/ICOIH/IHa
1 42°55°530"" | 25°45°100™" 403
2 42°55'910"" | 25°45°173™ 404
3 42°55°898"" | 25°457148™ 404
4 42°55'903"" | 25°45°105™ 405
5 42°55'894" | 25°45°112" 401
6 42°55°877" | 25°45°103™ 399
7 42°55'873" | 25°45°56™ 401
8 42°55'865" | 25°457139™ 394
9 42°55°853" | 25°45°232™ 394
10 42°55°828" | 25°45°225™ 397
11 42°55°838"" | 25°45°158" 390
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Tadauna 2. Onucanue Ha TOYKUTE HA MPOOOB3eMaHe OKoJIO 3. [lamurm

Touka N E Hanmopcka BucounHa

[m]
1 42°55°370" | 26°1'317" 440
2 42°55°361°° | 26°1'283™ 430
3 42°55°331" | 26°1°234™ 441
4 42°55°297 | 26°1'100™" 425
5 42°55°282" | 26°1°007"" 431
6 42°55°339" | 26°0°986"" 431
7 42°55°357 [ 26°1°052™ 428
8 42°55°380"" | 26°1'138™" 425
9 42°55°417 | 26°1°052™ 427

2
4 [e)
A =
a3. Hosrkosyu
o o P
®
.9
.ll
.10
1
® ® TOouKHM Ha NpoOoB3eMaHe
Pa}OBI_[H . OSM Standard
0 75 150 m
[ I

®urypa 1. Kapra Ha MemopuaneH komruieke “Briruan BoiiBona”, ¢. ParoBiiu ¢ 0003Ha4eHH TOYKH Ha
nmpoboB3emMaHe

B®B Bcsika Touka Ha pascTOsHHE 1 METhp OT 3eMHaTa MOBBPXHOCT HaJl TPEBHA IUIOL] ¢ MPOQecuoHaneH
pamuometsp IL-GS1 ca HanpaBeHu 11O TpH U3MEPBaHMS C BPEMETPAcHE Ha BCAKO 3 MUHYTH. OTYETEHUTE JaHHU ca
npencraBenu rpaduyno Ha ¢ur. 3. [Tomyuennte croitHocTu ca B uaTepBana ot 0,104 1o 0,124 puSv/h 3a s13. [anmumu
u or 0,108 mo 0,146 puSv/h 3a MemopuaneH komiuiekc “Bbiuan BoiBoga”, ¢. ParoBuu. MomrHocTHTE Ha
MOrbJIHATATa 10334 32 BCHMYKM HM3MEPEHH MecTa ca MO-HUCKM OT HuUBOTO Ha (onoBa pagmanus (0,40 pSv/h),
MOCOUYEHO OT ATeHLUsATA 32 APEHO perynupane 3a Penyonuka bearapus [3]. B paiiona Ha rp. Bennko TepHOBO €
pasnosokeHa Hail-OM3KaTa CTaHIMs 32 U3MEpPBaHe Ha MOIHOCTTA Ha MOT'bJIHATATA 103, BKIIOYEHA KbM MpeKaTa
OT JIETEKTOPH, MMOIaBaIlM JaHHU KbM EBponeiickaTa cucrema 3a 0OMeH Ha paiuojoruyHu JanHu [4]. 3a nepuoaa,
MIpe3 KOMTO ca HalpaBEeHU U3MEPBAHUATA, CPETHATAa OTYETEHa CTOMHOCT 3a Ip. Bennko TepHOBO OT aBTOMaTHYHaTa
crannus ¢ 0,098 uSv/h [4].
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®urypa 2. Kapra va 53. [lamumm ¢ 0603Ha4eHN TOYKH HAa TIPOOOB3EMaHe

0.16
0,14
0,12
s 0,1
2 0,08
30,06
0,04
0,02
0

1 2 3 4 5 6 7 8 9 10 1

TOYKH Ha IpoOOB3eMaHe

Cc. ParoBin @ g3, [Tanumm

®urypa 3. JlanHu Ha U3MEPEHHs paJualliOHEeH rama-()oH B OTACITHUTE TOYKH OT U3CICABAHNUTE PaioHH

Wznomseaitku GPS koopaunatuTe W paguanmoHHus rama-QoH, dpe3 Meroja Kriging (B paMkwrte Ha
copryepa Surfer 20.1.195) ca HauepraHuW KapTH Ha pa3NpelelicCHHEeTO, NpeiacTaBeHn Ha ¢urypu 4 u 5.
I'eocraTuctrueckusT Meron Kriging Oeiire U3Mosi3BaH 3a MHTEPIIONAIMS Ha TPOCTPAHCTBEHHU TAaHHHU, KaTO OICHSIBA
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CTOMHOCTTA Ha TPOMEHJIMBA BbPXY HEMPEKBHCHATO MPOCTPAHCTBEHO IMOJIE, M3MON3BAUKN OTPaHUYEH OPOi TOUKH C
JaHHA. MeTonbT MO3BOJISIBA /1a C€ HANpaBH MPEANOJI0KEHHE U OLICHKA Ha CTOMHOCTH B HEM3MEPEHH TOUYKH, KaTo
B3eMa MpeIBU MPOCTPAHCTBEHATA KOpENalusl MeX 1y HaOJll0JaBaHuTe JaHHu [6-8].
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3a ompejensHe Ha paJUallMOHHUTE €(DEKTH BBPXY YOBEKa MOTaT Ja ObJaT NMPECMETHATH pPa3InyHU
KOS(UITUEHTH, €IMH OT KOUTO € TOJUIIHATA MHIUBUAyalHa eekruBHa no3a. CrriuacHo pokinamute Ha UNSCEAR
(1988, 1993, 2000) [9, 10], T Moxke na ObJC MOITYYCHA M3MOJBBANKU JUPEKTHO M3MEPEHUTE CTOMHOCTU Ha
MOIIHOCTTA Ha IMOI'bJHATaTa 7032 U KOS(UIMEHTa Ha 3aCTOCT — 4YacTTa OT BpPeMe, Mpe3 KOETO JaJeHO JIUIE ©
M3JI0’KEHO Ha paJualoHHo BiausHue. Cunta ce, ye okoiio 20% oT BpeMeTo Xopara IpeKkapBaT Ha OTKPUTO, TOpaan
KOETO KOC(PHUIIMCHTHT 3a 3a€TOCT Ha OTKPUTO, KOWTO ce u3mnoi3pa e 0,2.

lNoguimnaTa vHAMBUAYaTHA €PEKTHBHA 7032 MOJyUeHa Ha OTKPUTO, MOXKE Ja ObJic M3UMCIICHA M3MOI3BaiKU
clleIHaTa 3aBHCHMOCT:
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Eoue = x|*52] + 8760 [g] 0,2, (1)

KBJIETO C ¥ € AUPEKTHO U3MEpEeHaTa MOIIHOCTTA Ha MOTrbJIHATaTa J103a [2].
[ony4yenuTe pesynrtatd 3a TOIUINHATA MHAMBUAyalHa epEeKTHBHA Jl03a ca MpEJCTaBeHH TrpaduyHO Ha

¢urypa 6.

1 2 3 4 5 6 7 8 9 10 11

TOYKH Ha IpoOOB3eMaHe
c. Paropum @ 3. [Tanuma

®@urypa 6. I'padrano npencTaBsHe Ha Pe3yiTaTUTE IMOIYYECHHU 3a TOAWIITHATA MHANBHAyaTHa e(heKTHBHA 1032 Ha
OTKPHTO B paiioHa Ha MeMopuaineH KoMIuIeKe “‘Briadan BoitBoga”, ¢. ParoBuwm u si3oBup Ilamiim

Haii-Bucoka cToiHOCT 3a rouIHaTa HHIMBUAyaTHa eheKTHBHA 1032 3a MemopuaieH KoMIuieke “Bbmuyan
BoiBoma”, ¢. PatoBum e mpecmerHara 3a 1. 11 — 0,256 mSv/y, a Haii-anucka B Touku 2 1 4 — 0,189 mSv/y. 3a 3.
[Namuum Hali-BuCOKa cToifHOCT € oTueTeHa B T. 8 — 0,217 mSv/y, a Hali-Hucka B 1. 4 — 0,182 mSv/y. Benukn
TIOJTy9€H! CTOWHOCTH Ca MO-HUCKU OT MaKCHUMAITHO JIOTYCTHMATa IpaHuIa 3a IIHPOKaTa OOMIECTBEHOCT, ONIPEIEIeH
or UNSCEAR, 2000 — 1 mSv/y [2].

3aKJIIoueHne

B nactosmaTa pabora ca mpecTaBeHH pe3yiITaTH CBbP3aHu € OLEHKAaTa Ha paJdallOHHUS PUCK, 110 BpeMe
Ha OTOUX U TypuU3bM B pailoHa Ha MemopuaneH koMmiuiekc “Bbiayan BoiBoma”, c. ParoBuu u sizoBup Ilanunu,
obmmaa Enena. CroliHOCTHTE 32 MOIITHOCTTA Ha MOT'BJIHATATA /1032 Ha OTKpHUTO Bapupar oT 0,104 mo 0,146 uSv/h,
KaTo TEe3W CTOMHOCTM Ca MO-HUCKM OT MakcumaiHata 3a bouarapus 0,04 puSv/h, npenoppuana ot ASP.
[IpecmerHaraTa roAuIIHA HHAMBUAYaIHA e(EKTUBHA 1032 HA OTKPHUTO € Cbe cpeana croitHocT 0,207 mSv/y, npu
MaKCHMAIJTHO JIOIIYCTHUMa IpaHuIa 3a mupokaTa odmecteenoct, onpeaeneH or UNSCEAR (2000) ot 1 mSv/y [2].

[TomydyenuTe kapTu Ha reOCTaTUCTHYECKO paslpelesieHHuEe AaBaT BB3MOXKHOCT Jla CE ONMPENENAT CPEIHU
CTOMHOCTH Ha paJualMOHHUS ramMa-(poH B pailoHUTE OKOJIO HanpaBeHOTo pobos3emane. [loxyuenure croitnocTn
ca cbiio B rpanuimuTe mutupanu ot ASIP u UNSCEAR (2000). Pesynratute moka3sar, ue HIMa MPEANIOCTaBKH 3a
PanuoJIOTHYEH PUCK, KOSTO MpaBH U3CIIeBaHaTa 30Ha Oe30macHa 1 ONaronpusITHa 33 OTAUX U TYPU3IbM.
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Abstract: The present study provides an overview of the adaptogenic and immune-modulatory properties of
Sambucus nigra (black elderberry) extracts under stress conditions. Elderberry is traditionally used for the
prevention and relief of respiratory infections, but modern research highlights its broader capacity to regulate
immune and oxidative responses. Evidence from recent clinical, in vivo, and in vitro studies demonstrates that
elderberry components: anthocyanins, flavonoids, and polysaccharides, exert both anti-inflammatory and
immunostimulatory actions depending on the physiological context.

Clinical trials confirm that standardized elderberry extracts reduce the duration and severity of respiratory
infections in humans. Animal studies reveal anti-inflammatory and vasorelaxant effects of elderflower extracts in
LPS-induced immune stress, while cell culture experiments show antioxidant and metabolic balancing actions of
fruit extracts. In vitro work on isolated polysaccharides further indicates enhanced dendritic-cell maturation and
T-cell activation.

Our current project aims to extend this knowledge by examining the chronic administration of elderflower extract
in an immune-stress model induced in juvenile Wistar rats. The study focuses on behavioral, inflammatory, and
neurotrophic parameters during adolescence—a critical period of brain plasticity. The expected outcomes will help
clarify the adaptogenic potential of Sambucus nigra in the context of immune stress and neurodevelopment.

Keywords: Sambucus nigra, immune stress, adaptogens, inflammation, polysaccharides, adolescence, LPS
model

HNmynHa noakpena B yCJ10BUSI HA CTPeC: aJaNTOrTeHHHU CBOICTBA HA EKCTPAKTH OT
Sambucus nigra

JNasina Manyeasin', Mopnan I'eoprues!, Jannena IexanBanopa?

! Bypeacku ovpacasen ynueepcumem ,, Ipogh. 0-p Acen 3namapos *, @axynimem no meouyuna, Kameopa
., Duzuonoeust, namogusuonoaus, MeOUYUHCKA 2eHEMUKA, NAPA3UMOJI02Usl, KIUHUYHA T1aO00pamopus u
umynonocus”, oyn. Ilpogh. 0-p Axumos 1, 8010 Bypeac, bvreapus
? Bvreapcka axademus na naykume, Mucmumym no neepobuonoaus, yi. Axao. I'eopau Bonues, 61. 23,
1113 Cogpus, bvaeapus
E-mail: dayana.manuelyan@outlook.com

Pestome: Hacmoswomo u3cnedsane pazenexncoa adanmoeHHume U UMYHOMOOYAUpawjume CceoUCmea Ha
excmpakmu om Sambucus nigra (uepen 0v3) @ ycnogus Ha cmpec. Bv3vm mpaduyuonno ce u3nonzea 3a
npogunaxmuxa u 061eKyasane Ha pecnupamopHy UHGeKyuU, Ho Cb8peMeHHume U3C1e08aHusi N004epmasam no-
WUPOKUS MY NOMEHYUAN 0a pecyaupa UMyHHUMe U OKCUOamueHume peakyuu. JJaHHu om CKOPOWHY KIUHUYHU, in
VIVO u in Vitro npoyyéanus nokaseam, e KOMnoHenmume Ha 0v3a — AGHMOYUAHUHU, PIABOHOUOU U NOIU3AXAPUOU,
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npos6ABAm KAKMO NPOMUBOSLINATUMENHA, TAKA U UMYHOCMUMYAUPAWA AKMUBHOCH 6 3d8UCUMOCT Om
PU3UOIOSUYHUSA KOHTNEKCHI.

Knunuunume npoyusanus nomewvpoicoagam, ue CMAHOAPMUIUPAHU eKCMPAKmuy Om uepeH O0b3 HaMAaeam
NPOOBINCUMETHOCIIING U MedCeCmma Ha pecnupamopuume uungexyuu npu xopa. Hszcreosanus 6vpxy
HCUBOMUHCKU MOOeIU NOKA36AM NPOMUBOSLINATUMENHU U B8A30PENAKCUPaAU egheKmu Ha eKCmpaKkmu om
yeemoseme npu LPS-unoyyupan umynen cmpec, O0OKAmMo KIeMbYHUmME eKCNepUMEHmMY O0eMOHCmpUupam
AHMUOKCUOAHMHO U MEeMAbOIUMHO Oanancupaujo oOelicmeue Ha excmpaxmume om niodogeme. In vitro
U3CNEOBAHUSL C UBOAUPAHU NOAUZAXAPUOU NOKA3BAM CHUIO 3ACULEHO CH3PABAHe HA OeHOpUmHume KIemKu u
axmusayus na T-tum¢oyumume.

Hawusm npoexm uma 3a yen oa nadepadu mesu 3HaHUs ype3 U3C1e08ane Ha eekma om XpoOHUYHOMO Npuideane
Ha excmpakm om yeemoge Ha Sambucus nigra 6 mooen na LPS-undyyupan umynen cmpec npu 108eHUIHU HIbX08e
om nunusima Wistar. [Ipoyueanemo ce (hoxycupa 6vbpxy nosedeHueck, 8b3naiumeniu U HeepOmponHy napamempu
no 6peme HA TOHOWECBOMO — KPpUmuyeH Nepuoo Ha Mo3vyna niacmuynocm. Ouakeanmume pe3yimamu uje
donpurecam 3a nNo-3a0va004eH0 pazbupane Ha a0anmo2eHHus nRomenyuan na Sambucus nigra 6 KOHmeKcma Ha
UMYHHUSL CIPEC U HeGPOPA3ZEGUMUEMO.
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Knrouoeu oymu: Sambucus nigra, umynen cmpec, adanmozeHu, 6b3nanenue, noau3axapuou, wnouecmeo, LPS
mooen

1. Introduction

Stressful environmental and physiological conditions can profoundly affect immune system function, leading
to altered cytokine profiles, increased oxidative damage, and reduced resilience to infection. The concept of immune
stress encompasses both acute and chronic challenges that activate the hypothalamic—pituitary—adrenal (HPA) axis
and inflammatory signaling cascades. Under such conditions, maintaining immune balance requires adaptive
responses supported by both endogenous and dietary factors.

Adaptogens are natural substances that enhance the body’s ability to adapt to stress and restore homeostasis.
In recent years, several plant extracts have been investigated for their capacity to modulate immune and
inflammatory pathways without overstimulation [1]. Sambucus nigra L. (black elderberry) has drawn significant
attention due to its long-standing use in traditional medicine, as well as in modern approaches for treating colds,
influenza, and SARS-CoV-2 [2-4]. Elderberry flowers and fruits contain a wide range of bioactive compounds,
including flavonoids (rutin, quercetin), anthocyanins (cyanidin derivatives), and complex polysaccharides with
potential immunomodulatory activity [5-10].

Modern pharmacological studies demonstrate that elderberry extracts may act as adaptogens by regulating
cytokine production, enhancing antioxidant defenses, and balancing pro- and anti-inflammatory responses [5-10].
These effects have been documented in human clinical trials, in vivo animal models, and in vitro cellular systems
[1-12], suggesting a broad immunoregulatory and prebiotic potential [10]. However, little is known about how these
properties translate to developmental stages, such as adolescence, where immune stress may have long-term effects
on brain and behavioral function.

This study aimed to provide a brief descriptive review of the available literature data on the beneficial
properties of some Sambucus species on immunity and inflammation and to outline the prospects for our future
preclinical study.

2. Clinical evidence for immune support in viral infections

Hawkins et al. (2019) carried out a meta-analysis of randomized controlled trials involving 180 participants
with upper respiratory infections [11]. The study demonstrated that supplementation with standardized elderberry
extract significantly reduced the duration of illness (by approximately two days) and symptom severity compared
to placebo. These findings confirm that Sambucus nigra is a safe and effective supportive therapy for immune stress
caused by viral infections [11]. Elderberry’s anthocyanins and flavonoids are believed to contribute to these effects
through antioxidant and antiviral mechanisms [13-16].
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3. Pediatric application in recurrent infections

Giannattasio et al. (2022) performed a real-world clinical study in pediatric primary care involving 298
children with recurrent respiratory infections (RRIs) [12]. Of these, 160 received oral drops containing elderberry
extract combined with B-glucan, zinc, and vitamin Ds for four months. Compared with the control group (138
children on standard care only), the treated group showed a significant reduction in infection frequency and duration
(p<0.001), improved overall well-being, and no reported adverse effects [12]. This highlights the safety and efficacy
of elderberry-based supplements in children.

Although a small group of patients was studied, there are contradictory studies that show no benefit from
using elderberry extract to treat influenza in patients 5 years of age and older who are admitted to the emergency
room within 48 hours of the onset of symptoms [17].

The study of two patented formulas (for adults and children) containing probiotics and elderberry extract
showed that they were able to enhance the activity of probiotics and enhance their immunomodulatory activity in
ex vivo human peripheral blood cells. Elderberry extract demonstrated effectiveness in increasing cytokine
production, but it also had the same capacity for specific regulation of IL-6 and IL-10 expression, probably
synergistic with the probiotics in these tested formulas [18].

Clinical studies support the presumption that the combined formulas, including Sambucus nigra extract
together with other bioactive molecules, seem to be more efficient against tonsillitis in children [19].
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4. Elderberry fruit extract alleviates oxidative and inflammatory stress

Zielinska-Wasielica et al. (2019) investigated the effects of Sambucus nigra fruit extract (EDBE) on
hypertrophied 3T3-L1 adipocytes and LPS-activated RAW 264.7 macrophages [6]. The treatment was found to be
safe for cells and significantly reduced oxidative stress and inflammation. Elderberry extract decreased the
expression of NOX4 (a ROS-producing enzyme) while up-regulating antioxidant enzymes SOD2 and GPx. It also
modulated adipokines, lowering leptin (LEP) and increasing adiponectin (ADIPOQ) expression markers associated
with improved insulin sensitivity (Fig. 1) [6].

Elderberry anthocyanins demonstrated a significant protective effect on endothelial cells against some of the
most common oxidative stressors [14]. Furthermore, Sambucus nigra fruit and flower extracts possess anti-
inflammatory and antinociceptive properties comparable to those of the reference drug diclofenac in mice [9].
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Figure 1. Effects of Sambucus nigra fruit extract on cellular viability, oxidative stress, and adipokine regulation
in hypertrophied adipocytes (adapted from Zielinska-Wasielica et al., 2019)
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5. Elderberry polysaccharides as key immune-active molecules

Stich et al. (2022) isolated water-soluble polysaccharides from Sambucus nigra fruit extract and fractionated
them by DEAE-Sepharose chromatography into crude (CPS), unbound, and bound fractions [7]. Chemical analysis
revealed that galacturonic acid (GalUA) dominated the bound fraction (~62%), suggesting a pectic structure. These
polysaccharides stimulated dendritic cell maturation and enhanced T-cell activation, increasing cytokine production
(IL-6, TNF-a, IFN-y) [7]. This finding identified polysaccharides, rather than anthocyanins, as the primary immune-
modulatory constituents of elderberry (Fig. 2) [7].

Additional studies have confirmed that Sambucus nigra extracts possess potent antiviral properties through
multiple mechanisms, including inhibition of viral attachment and replication, and stimulation of interferon

responses [15, 16, 20].
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Figure 2. Monosaccharide composition of elderberry polysaccharide fractions: crude (CPS), unbound, and bound
(adapted from Stich et al., 2022)

6. Anti-inflammatory and vasorelaxant effects of elderflower extract in vivo

Santin et al. (2022) demonstrated that freeze-dried elderflower extract reduces inflammation in an LPS-
induced mouse model [8]. The extract decreased pro-inflammatory cytokines (TNF-a, IL-1B, IL-6, NO:") and
increased anti-inflammatory IL-10, resulting in reduced neutrophil and macrophage infiltration and enhanced
efferocytosis (clearance of apoptotic cells) [8]. Additional findings included vasorelaxant effects on isolated rat
trachea and aorta and decreased carrageenan-induced hypersensitivity (Fig. 3) [8].

Vasorelaxant
effect on isolated
rat trachea and
aorta rings

Reduced \ 7 b 6 Reduction of the neutrophil migration

- duzzel;;ec"as;:;‘gg; - \\ © cpe2L @ cD18 @ Efferocytosis of apoptotic neutrophils

Figure 3. Summary of the anti-inflammatory, vasorelaxant, and immunomodulatory actions of Sambucus nigra
extract (adapted from Santin et al., 2022)
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Clinical studies on patients with mild cognitive decline treated for 6 months with Sambucus canadensis juice
showed an improvement in their cognitive abilities with a beneficial effect on visual-spatial cognitive flexibility
and a reduction in inflammatory parameters [21].
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7. Discussion and Perspectives

The available evidence supports the view that Sambucus nigra acts as a complex adaptogenic system, capable
of both stimulating and regulating immune responses depending on the physiological context. Clinical studies
(Hawkins et al., 2019; Giannattasio et al., 2022) demonstrate that standardized elderberry preparations reduce the
duration and severity of respiratory infections and are safe for both adults and children [11, 12, 19]. These outcomes
highlight elderberry’s role as a supportive intervention under immune stress of viral origin.

At the cellular level, fruit extracts rich in anthocyanins have been shown to counteract oxidative and
metabolic stress (Zielinska-Wasielica et al., 2019) [6, 14], while elderflower preparations display marked anti-
inflammatory and vasorelaxant actions in vivo (Santin et al., 2022; Seymenska et al., 2024) [8, 9]. Together, these
findings indicate that Sambucus nigra can modulate the balance between pro- and anti-inflammatory cytokines,
limit reactive oxygen species formation, and improve tissue recovery under inflammatory conditions [6, 8, 9, 14].

Recent work by Stich et al. (2022) has identified water-soluble polysaccharides as the major bioactive
components responsible for these effects [7]. These macromolecules enhance dendritic cell maturation and T-cell
activation, suggesting that the immunomodulatory capacity of elderberry extends beyond antioxidant mechanisms
to include regulation of innate—adaptive immune crosstalk [7, 15, 16, 20].

The detailed analysis of the composition of Bulgarian mountain elderberry showed the beneficial influence
of high altitude and low temperatures on several biologically active components of the flower extract [22].

Our experimental project builds upon this evidence by exploring the impact of elderflower extract on immune
stress during adolescence [8, 11]. This period is characterized by heightened vulnerability of the brain to
inflammation-related disturbances. Chronic LPS challenge in juvenile rats represents a relevant model to study how
natural adaptogens may preserve neuroimmune balance and behavioral stability. The integration of behavioral,
inflammatory, and neurotrophic data will help clarify whether elderflower extract can mitigate stress-induced
dysfunction in neurodevelopmental contexts.

The expected results will provide valuable insight into how traditional herbal remedies like Sambucus nigra
might contribute to modern concepts of immune resilience and stress adaptation. Such findings could support the
rational use of elderberry-based preparations in conditions where the immune and nervous systems are under
simultaneous challenge.

8. Conclusions

Sambucus nigra represents a valuable natural source of bioactive compounds with adaptogenic and immune-
modulatory properties. Evidence from clinical, cellular, and animal studies demonstrates that elderberry extracts
can shorten the duration of respiratory infections, alleviate oxidative and inflammatory stress, and support immune
balance [5-9, 11, 12, 14]. Polysaccharides, anthocyanins, and flavonoids appear to act synergistically, contributing
to both antioxidant protection and immune regulation [6-9, 14].
Our ongoing experimental study is designed to extend this knowledge to the adolescent stage, aiming to evaluate
how elderflower extract influences inflammation, neurotrophic signaling, and behavior under immune stress 8, 11].
These results are expected to provide new insights into the adaptogenic potential of Sambucus nigra and its possible
applications in stress-related and developmental disorders.
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Biodiversity in the deep parts of the ocean —secrets and changes
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Abstract: This report focuses on the conditions and environment of life in the deep ocean (abyssal and hadalpelagic
zones) — depth, temperature, water salinity, biodiversity, interesting marine species, as well as climatic and
anthropological changes.
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1. Buopa3sHooGpa3ue B 1bJ100KOBOTHUTE OKEAHCKH YACTH — XapaKTePUCTUKA

3a 6MOIOTHYHOTO pa3HOOOpa3He B AHIOOKHTE OKEAHCKH YacTH ce 3Hae Mayiko. FiIMeHHO mopaau ToBa ce Oyau
MHTEpeca Ha MHOXKECTBO M3CIJICIOBATENH, CIEHUATIUCTH U JIOOUTENH KBbM H3CIIEIBAaHETO UM. JKHMBOTMHCKOTO H
PaCTHTEITHOTO pa3sHOOOpa3ne ce JbIKM MIMEHHO Ha OKEaHUTE, Thi KaTo B TSX ce 3apaxaa xuBorta [1]. M3BecTHuTe
MOPCKH BHJIOBE/pHOH Ca CTOTUIM XWJIS/H, A IOHE OIIE TOJIKOBA HE Ca OTKPUTH OT YUYeHHUTE. MOPCKUTE PErHOHH Ce
OTIIMYaBaT ¢ Hal-TOJISIMO OMopa3HOOOpaszre u TOBa OOraTcTBO OOYCIIaBs 3allldTaTa HA OKEAHWTE OT MMPOMEHHUTE B
OKoOJTHaTa cpena. bromormynoro pazHooOpasue B IbIOOKHATE YaCTH Ha OKEaHa UTpae KIF0UoBa POJIS 32 HEroBaTa
YCTOWYMBOCT M CMEKYaBaHE BPEIHUTE IIOCIACIUIM OT KIMMAaTHYHUTE NPOMEHH. MOpPCKUTE EeKOCHCTEMH
MIPOM3BEXKIAT U ChXPAHIBAT OTPOMHH KOJIMYECTBA KHCIOPO ¥ BBIIIEpo1. MOPCKOTO OMOpa3HO00pasye ChIo Taka
NPeIOCTaBs YCIIOBHUS 32 pa3BHBaHE HA YOBEUIKH IIOMUHEBK (TIpeXpaHa, XpaHa, BOJa, IPOJIOBOJICTBEHA CHTI'YPHOCT,
Hay4YHH U3CIIe/IBaHMUs, JEUEHHE, KYJITYPHO M ICUX0-(pu3ndecko Onaromonyune) [2].

B 1pn00kuTE OKEaHCKH BOJIH CE ChIBbPIKa KHUBOT, KOWTO € BaKEH U 3a cymiaTa. MOpCKUTE BUOBE HA TOJIEMH
IBIOOYMHH Ca AT TUPAHN YCIIEITHO KbM ThMHHHA/MPAaK, BUCOKO HAJISITaHe, HUCKU TEMIIEPATYPH, CYPOBH YCIOBHS
Ha JKUBOT. 3a T€3U MOPCKH BHJIOBE, TIXHOTO YCTPOWCTBO, MECTOOOMTAHUE, EKOCUCTEMH HE CE 3HAe MHOTO Cpel
MIMpoKaTa OOIIECTBEHOCT, HO TOBA € BAXKHO, 33 Ja MOXKE J]a Ce M3rpajy a/IeKBaTHA OIIEHKA 3a OKOJHATa cpeja.
WnTepecHo e na ce 3Hae, 4e OCBEH €KOJOIMYHOTO M OMOJIOTMYHOTO, UMa U TOJISIMO KYJATYPHO pazHooOpasue B
IbJI00KOBOIHUTE YacTH Ha OKeaHa (apTedakTu, ecTecTBeHa cpeaa) [3], 3a u3yyaBaHeTO Ha KOETO Ce BKIIOYBA M
CbBPEMEHHUS U3KYCTBEH MHTENEKT [4]. V3KIIOYUTENHO TroJsiM HHTEPEC YOBEUECTBOTO MPOSBSIBA KbM PA3IMUHHUTE
MUHepaHi 00pa3yBaHMsI Ha TbHOTO Ha okeanute (Pur. 1). Haii-uecTo Te ca BbB BUJ Ha METATHU TOIMYETa, KOUTO
ChIbPIKaT LIEHHU XMMHYHHM €JIEMEHTH KaTO MaHTaH, MarHe3uii, MeJ, HuKkel u apyru. [lopamu romsamara qpiadounna
JNOOHUBBT UM, 00ade, € MHOT'O TPYJOEMbK U TBbPJE CKbII [5].
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®durypa 1. MeraiHo MUHEpaIHO 00pa3yBaHue OT AbHOTO Ha Tuxus okeaH Ha abiabourHa 5000 M [5]

BcenencTBre Ha KIMMATHYHM W QHTPOIIOTCHHH NPOMEHH HACTBIBAT (GM3MYHM M XUMUYHU M3MEHEHHUS Ha
OKEaHCKaTa BOJA, BOJCHIM J0 BPEAHHU MOCIEIUIN 33 MOPCKHTE €KOCHCTEMH. YSI3BHMHUTE MOPCKH €KOCHCTEMH
MIOCTENEHHO ce BUJIOM3MEHAT. MOPCKUTE BUIOBE ca M3NIOKEHU Ha pucK. HabmonaBa ce Murpamus u 3aTpynHeHa
amantarus. [IpomensaT ce apeann n MecrooOuTanus [6]. M3MeHeHHeTOo Ha KIMMaTa MPOMEHS TeMIlepaTypara,
U3MEHSl KUCIIOPOJa, BAIEKHTE, OKHCIABAHETO Ha OKeaHHTE. AHTPOIIOreHHATa Hameca B IPHPOAATa BOIHU JIO
OTPOMHH KOJMYECTBA MApHUKOBH Ta30BE€, BBITIEPOJCH IHOKCHA, Bede abcopOupanu B okeanwrte. Hamamsasa
KOHIICHTpPAIMATA Ha PA3TBOPEH KHCIOPOJ M OKeaHCKaTa HupKynanus. Te3u GakTh ca OrpOMEH PUCK 32 )KUBOTA B
IBIIOOKOBOTHUTE MOPCKH €KOCHCTeMH [7].

YcroitunBocTTa HAa OKEaHCKOTO OMOpazHo00pa3ue MOXeE J1a ce MOACHIIN, YPe3 HEITOCPEICTBEHO PeayLIpaHe
Ha aHTPOIIOTEHHATa JIEHHOCT, BOJENIa JI0 CHJIEH MOPCKH cTpec. BB3BpbIIaHeTo Ha pa3HOOOpasHHTE MOPCKH
oOHTaTeNI MOXKeE J1a MTPOIBIDKH ISUTOCTHHUS KHUBOT Ha MOPCKUTE €KOCHCTEMH B OKEAHHUTE, C KOETO JIa Ce MOI00pH U
ISJIOCTHOTO YOBEIIKO OnarockcTosiHue [8].

2. A0Hca/IHA OKeaHCKa 30HA — CBIHOCT M XapaKTepHuCcTHKA

Ot ekosiorn4Ha rieHa TOUYKa OKEaHUTE ca pa3AeiieH! Ha 30HU. B HACTOSMINS TOKIIa] aKLEHT ITOCTaBsIM Ha
IBEe OT TAX — aOucajHa W XajgomnenarnyHa. ToBa ca ocoOeHH crienu(UYHM 30HH, OOXBAIUAIIN ISUIOTO OKEAHCKO
IbHO. AGHcaiHaTa 30Ha € 4acT/IIIacT OT IesarnyHara 30Ha u ce npoctupa Ha 4000 — 6000 m gen6ounna (Dur. 2).
3aema 83% oT okeaHckara MoBbpXHOCT M 60% OT 3eMHaTa MOBbpXHOCT. OTIMYaBa Ce€ C MMOCTOSIHHA COJIEHOCT,
IUTBTHOCT, MHOTO HUCKa TEMIIEpaTypa, JIUIICA HA CIITbHUEBA CBETIMHA, OTHOCHUTENHA ciada NOJBMKHOCT U HAJISTaHe
1o 76 MPa. PenedsT i1 ce cbeTor OT OJBOJHU IUIATa U XpeOETH U OT TOJIEMH MOPCKH KOTJIOBHHH, IPOPSI3aHU OT
IbJI00KOBOIHU PoBOBE (maguHu). [TTaBHUAT M3TOYHMK Ha XpaHa HAa MOPCKHUTE BHAOBE B Ta3W 30HA HJBA OT
¢denomena ,, mopcku cuae“ [9]. Ilpu To3u peHOMEH OCTaHKH OT HEOPraHW4eH MPOU3X0A (KaTo Mpax OT KOHTUHEHT)
W OT OpraHuyeH Npou3xoj (Karo IUIAKTOH) c€ yTasBaT OT TOPHUTE CIIOEBE HAa OKeaHa KbM I10-JIOJHHTE,
MIpeI0CTaBANKY XpaHa Ha MOpCKHTE BUuAoBe TaMm [10].
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Mesopelagic

Bathypelagic

Abyssopelagic

®urypa 2. CioeBe Ha nenarnynara obnact — abucanna 30Ha [11]

I/IHTepeCGH q)aKT 3a Ta3u 30Ha, € 4€ 3acMa 77% OT OKEaHCKOTO JABbHO Ha 3€MsTa. Toe H3rpaacHo oT 0azanToBu
CKaJIi, TMPUIIOKPUTH C ,Z[’BJ'I6OKOBO,I[HI/I MOPCKH YTaﬁKH Hn CC XapakTepusnpa CbC cinaba CEM3MHUYHOCT M HHUCKa
CKOPOCT Ha BCPTHUKAIIHUTC ABUIKCHUS Ha 3€MHATA KOpa. AoOucanHuTe MOPCKHA YTaﬁKH BKJIFOYUBAT NPCAUMHO
Kap60HaTHI/I TUHHU, KPECMBYHU TUHU U YCPBCHU I'NIMHCCTU THHH. Tes3n YCJi0BHUA 3a€AHO C UBKITFOYUTCIHO HUCKUTC
KHUCIIOPOAHU KOHHOCHTpAlMM Cb34aBaT TOJICMU IMPEAU3BUKATCIICTBA IIPEA OPraHU3MHUTC, NOpaand KOCETO TC
CBOJIFOUpAT. Takupa CBOJJIIONMOHHU aJialiITalluu Ca HAIIPUMEP:

- OaBeH MeTa0OIU3EM;

- OaBHHU IBMKCHUS,

- 0aBHO pa3MHOXaBaHE;
- T'BbBKaBa yCTa M CTOMax;
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- TOJIEMH OYH U CCH3UTHUBHOCT KbM CHHS CBCTJIMHA,

- OMOJYMUHHCIICHITUS;
- KaMy(QIaKHOCT.

Buopa3noobpasuero B abucanHara 30Ha € U3HEHAJBAIIO 100pE Pa3BUTO — MUKPOOPraHU3MU, MEKOTEIH,
pakooOpa3uu, pudu (Tab:. 1). [loBeyeTo oT BUIOBETE pHOU CE OIPEACIIAT KaTO IbHHH, KOETO O3HAYaBa, Y€ TAXHOTO
MECTOOOHUTaHHE € MHOTO OJIM30 JI0 MOPCKOTO JTBHO.

Tadauna 1. Cunre3upana nHopmarus 3a abMCaITHU MOPCKH PEAKH mpeacTaButenu [12]

JKusotHo

HNme

XapakTepHH 0CO0EHOCTH

TpuHora puba

Cpema ce Ha TBI00UYMHA HATT
4700 m moJ MOPCKOTO PaBHUIIIE.
XapakTepHu 3a TSJI0TO U ca IbJITd
KOCTHH JIpuH. M3mon3Ba ABJITH
IIEPKH, 32 Jia YJIOBU XpaHa. Besko
XKHUBOTHO MMa U MBbXKHU, U JKCHCKN
pENPONYKTUBHU OpraHH, IIOpaau
KOETO UMa CIIOCOOHOCTTA Ja ce
CaMOOTLIOXK 1A,

I'pummoreyTuc (OkTOIION
JB»mM00)

Cpema ce Ha npin6ounaa 3000 -
4000 m Mo MOPCKOTO PaBHUIIIE.
Nma nepku Ha riaBara cu, 3a ga
ThpcHU xpaHa. 3non3sa ,,pbIie,
3a Jla MPOMEHS IIOCOKaTa CH Ha
JIBUKEHHE WIIN 1A TIBJI3H.
Pasznonara u ¢ Benny3u 3a
HABUTAINA U CPEILy XUIITHHIIH.

Bacozeryc

Cpema ce Hag 8700 m gpiadounHa
M0Jl MOPCKOTO PaBHHULIE.
TazoBUTE MEPKU HA 3MUOpPKaTa ca
CHeLUAIN3UPaHH, Pa3IBOCHU
OpraHy, JeHCTBAIH KaTO CETUBHU
OpraHu.

AolucaneH rpeHaayp

Cpemia ce Ha 1pn6004nHa 0T 800
110 4000 m o MOPCKOTO
paBHulle. Pasnonara ¢ ronemu
ouM U Majka ycta. PasmHoxxaBa
Ce CaMO BEIHBK U CJIE] TOBA
ymupa. To3u daxr e Bun
azanTaius 3a CUIHO U 3PaBo
IIOTOMCTBO.
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KusotHo

HNme

XapakTepHH 0c00eHOCTH

Puba - oxiroB

Cperna ce Ha apa60ounnHa 6000 —
8000 m o1 MOPCKOTO paBHUILE B
Mapuanckara naauHa, Tuxus
OKeaH. XpaHu CE C MaJKu
pakooOpa3uu. HabOnronasa B
M300WIIME U CHACS TOJIEMH STi1Ia C
nuamMeTsp moutu 1 cm. ma
Mpo3pavyHa KoKa, HeIopa3BuTa
KOCTHA CHUCTeMa, Cci1a0o 3peHue,
MPOTEUHHUTE B TSUIOTO MY
(GYHKIIMOHUPAT.

Mopcka kpacraswutia [13]

Cpema ce Ha npibounna 3500 —
5500 m mox MOPCKOTO paBHHIIIE.
T4510TO € HAa'BJIHO MPO3PAYHO.
Omnamkara BEpOsSITHO CITYXKH 3a
nBmkenune. Bee ore
HEJIOCTaTHYHO J00pe MpoydeH
BH]I.

Po3oBo Mopcko mpace/
,IIpace bapou* [14]

Cpera ce Hag 4000 m apa00ourHa
0]l MOPCKOTO PaBHHULIE.
Jwmxuna 20-30 cm. Mmero cu
[I0JIy4aBa, 3apaid PO30BUS CH
LBST U MAJIKUTE CH KpaueTa.
JIBM>kHU ce MHOTO OaBHO.
Mspacteuute oT nonHaTa My
CTpaHa ca BUJOM3MEHEHH KpakKa,
M3II0JI3BaHU 32 BKapBaHe Ha XpaHa
B ycrarta. [lelicTBa Kato
MPaxOCMyKauKa U €
CHELUAIN3UPAHO B HAMUPAHETO
Ha yTtaiiku. Hemocratpuno mobpe

IPOYYEH BUJ.

CrpriteHa rp0a [15]

Cperma ce Ha TpI00YHHA HAJT
4000 m mog MOPCKOTO paBHULLIE.
Hma dopma Ha QyHus. CmsTa ce,

4ye UMa Hal-BHUCOKaTa
MPOBIDKATETHOCT Ha )KUBOTA Ha
3emsara — Haxg 15 000 roguHH.
besrppoHauno. Xumnauk. Cequ u
YaKa MaJKH TUTYBaIlIX KUBOTHH.
Pazunta Ha nonMMeTanHHA
HOJTyJIH, 00pa3yBaIiu ce OT
XUMHYHU TPOLEcH (METAITHU
yTalK{ OKOJIO YepYIIKU U 3601 Ha
aKyJia, KOMTO 3a | MJIH. TOTUHA
HapacTBaT caMo C HAKOJIKO

MHJIUMETPA).
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3.

XajjonelaruyHa 30Ha — CHIIHOCT M XapaKTePUCTHKA

Nmero Ha Ta3u 30Ha MPOM3IH3a OT MOJ3EMHOTO IAPCTBO Ha Xajec B ApEeBHOrPhIKaTa MUTONOTHsL. OOXBala
okeaHckuTe Abia0uHu Ha 6000 — 11 000 m mox MopckoTro papHuile [16]. ToBa € 30HaTa HEMOCPEACTBEHO MPEIn
IbHOTO Ha okeaHa (Pwur. 3). [Topaau ToBa € TONKOBA EKCTPEMHA U CypOBa — BUCOKO HaJIsSITaHe, HUCKH TeMIIeparypa,
ITbJIHA THMHUHA.

High ;
water | Refapic i
\\ < Neritic > Oceanic >
! « Low water : Epipelagic Photic
e e e P el e o S s O i e B e e o
L | 200 m
<>+ Littoral !
| : Mesopelagic
; —Sublittoral or shelf ——»
: AN Gobesuasioivaienss boremsieie e, JOOC - v reesnen Lk e ee bd b e vpess
R 700 to 1000 m

®@urypa 3. Pazgenenus Ha OKEaHCKOTO IBHO — Xajonenarnyaa 30Ha [20]

ToBa e MHOTO c1a00 IpOoy4€eHa 30Ha B HAYYHOTO U €KCIIEPTHO MIPOCTPAHCTBO, HO BHIPEKH TOBA CE OTINYABA
¢ HKou uHTepecHU daxtu [17-20]:

IBJITW TECHHU TonorpadcKu BIUTbOHATHHU oA ¢popmara Ha OykBaTa V;

puduTe, KMBECLIM B Ta3W 30HA, HOCAT OOIIOTO HAaMMEHOBAaHUE ,I€JaruuyHu — MUTPALMOHHH PUOH;
XPaHAT Ce ¢ IUIAHKTOH WJIM HO-TOJIEMHUTE CE XPAHAT C O-MaJIKHUTE;

o01maTa o Ha XaganHute MmectooOuTanus e 0,25% oT MOPCKOTO IBHO KaTo MOBEYETO Ce HaMHUPAT B
Tuxus okean;

kbM 2020 r. ca u3BecTHH 0K010 400 BH1a )KUBOTHMHCKH OPraHU3MH OT XaganHute ekocucremu (Tabam. 2):
MeTa30iiHM, PHOM, MOPCKHM KpacTaBUIM, UYEPBEH, H30IOAM, AHEMOHHWH, aM(UIOIHW, KOIEMOAH,
KOPEMOHOTH, PaKooOpa3HH, 3SMUOPKH, OXJIIOBHU, €IIOCTH, EAPOIIEPU KaJIMapH, FTUTAHTCKU IPOTUCTH;
MTOKPUBHH CEIMMEHTH, OTJIaraHusl, CBJIAuMINa, IpaiihoBe — OCHOBHU M3TOUHHIIM HA XPaHa;

BHCOKH HUBA HA €HAEMHU3bM U TUTAHTU3HM;

I'bPBOTO MIPOYUYBaHE, OCHIIECTBEHO B Ta3M 30HA, € MpoBeaeHo npe3 1960 r.;

3a U3CJICIBAHETO HA 30HATa CE M3MOJI3BAT OC3MUIOTHHU MOABOAHUIIM, IPH KOUTO PUCKBT OT U3ryOBaHETO
UM € TOJISM;

HaJIAraHeTo B 30HaTa HajaBuiasa 1000 mbTH TOBa HA MOPCKOTO PaBHMUILIE;

aJanTauy Ha OpPraHu3MHUTE — OMONyMUHECLEeHUHUs, 0aBeH MeTadoNM3bM, OaBHO ABMXKEHHE, ciado
3pEHHUe.
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Tadauna 2. Cunre3upana nHopMaIUs 3a XaJaTHd MOPCKH PEIKU MPEACTaBUTENH [21]

JKusotHo HNme

XapakTepHu 0CO0EHOCTH

n

CBp’bXFI/IFaHTCKI/I aM(i)I/IHOZ[

Cpetra ce B XajgajiHara 30Ha.
HMma cecuTHHI/CIIOXKHHU 0YH,
JIUTICA HA YEPYTIKA U HAININE
Ha xpuie. Fima antenu Ha
rJaBaTa C JKJIE3U U YHUKAITHO
MIPUTOJICHU KpaKa 3a HaMHUpaHe
Ha XpaHa. YHUKaIHa
KpPBBOHOCHA CHCTEMA.
Pa3zMHOaBa ce upes sina.

Mopcku aneMoHuu

Cpemrat ce B xajajiHaTa 30Ha.
besrpnOoHaunu. 1|BeTeH BHHIIICH
Buj. C numana ynaBaT XpaHara

cu. MIMart sxuiteniu KIEeTKU.
Pa3mnoxkasar ce, Kkato
0CBOOOXKIaBAT CIIEPMAaTO30M TN

U siiilia mpe3 ycraTa B MOPETO.

N3onomn

To3u Bua oOuTaBaT XananHara
30Ha. [IpuTexaBaT aHTEHU.
JKuBesT B CbBKYITHOCT.
EBomnronust BbB BBTPEKIETHUHI
OCMOJIUTH Y HEHACUTEHU
MacTHH kucenuan. Criopen
HAJISITAHETO JIAPBEHUTE CTAIUU
Morar Aa 0baaT OrpaHUYCHH.

Hemaron/xpbrbn uepBeit

To3u BUJ ce cpenla B XaJanHara
30Ha. MIHTEpecHO e, Ye IpHu Hero
ce HaOMroaBa GUIeTHYCH
HaHWU3bM — HAMAJISIBA CBOS
CpezeH pa3Mmep; CIIOCOOHOCT 3a
oLessIBaHE IPH JIUIICA Ha
XUIIHULIY. Pa3MHOXaBaHeTO €
NoJI0BO, upes3 stiina. Cpera ce
4ecTo.

Konenogu

To3u BUI ce cpellla B XajgaaHaTa
3o0Ha. Te ca Geer 3a 1oOpo
OnopasHooOpa3ue B 30HATa,
KOsITO obuTarar. Mimar napsHa
(dbopMa 1 aHTeHH Ha TJlaBaTa CH.
[TpousBexar CBETINHA, KOSTO
€ Hy’)KHa Ha Ta3u 1pjadoynHa. Te
ca MapasuTHH
TOCTONPHEMHUIIH.
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JKusotHo

HNme

XapakTepHH 0c00eHOCTH

Kunopunxu

To3u BUJ ce cpellia B XaaanHaTa
30Ha. be3rppOHaunu. Hamar
KpalHHALUA. XPaHsT ce ¢
OpraHvyeH MaTepuai OT KauTa
Ha IbHOTO. HAMaT kpbBOHOCHA
cucrema. [lojoB auMoppU3bM.
Pa3zMHoOxaBaHe upe3 silia.

3ak/o4eHue

W Ttaka craBa scHO, ye OMOpPa3HOOOpPa3METO B IBJIOOKHTE YacTH Ha OKeaHa (pasriieqaHuTe aducajiHa U
XaJaliHa 30HW) IO MMa, HO € 3HAYUTEIHO MO-MAJIKO, MPEJBU]l CYpPOBHTE YCIOBHUS Ha KUBOT Ha TE3U TOJIEMH
IBI00YMHM 10T MOPCKOTO paBHUIE. OpraHu3MuTe TYK Ca CTPOTO TPHUCIIOCOOCHH KbM cpezara. Pazuurar
MpeMMHO Ha COOCTBEHATa CH €HEePTHsl, HO OCBEH TOBA Ha CHEPTUATA OT XUPOTEPMATHUTE U3THYAHHUS [I0O MOPCKOTO
JTbHO (XMMUYeCKa SHeprus) U Ha BhIIICpOJIHATA SHEPTH s, HJBaIlla OT TOPHUTE 30HM Ha okeaHa. HaTtpynBaHeTo Ha
BBIJICPOJ UTpAc KIIOUOBA POJIA B PEryJIHPAHETO HA KIMMATHYHHTE MPOMEHU TyK. KiMMaTHYHHTE NMPOMEHU H
MOCIIEIBAIIOTO HAapyIIaBaHe Ha OMOPa3HOOOPA3UETO ce AbIDKAT MpeAruMHO Ha [22, 23]:
pe3ku TemnepaTypHH KojeOaHus (KbM 3aTOIUIIHE);

oTjIarane Ha ME€TaJii 1 MUKPOIUIaCTMacCHu 110 MOPCKOTO ABHO,

OKHCIISIBaHE HAa OKEaHCKaTa BOJIA;
IIPOMSIHA Ha COJIGHOCTTA Ha OKEAHCKAaTa BOJIA;
MI0-BHCOKH XUMUYHU KOHIIEHTPAIHH;
M3SBCHU aHTPOIIOT€HHU CTPECOBH (hakTopy;
CMYIIECHUS HA MOPCKHS CBAT OT 3aCHJICHHSI HHTEPEC KbM JIBJIOOKOBOJICH pHOOIIOB;
CMYIICHUSI Ha MOpPCKHUSI CBST OT 3aCHJICHHS WHTEPEC KbM JEHHOCTUTE MO JOOMB HAa MaHTaHOBU
KOHKPELUH B IBIOOKHUTE BOJIH.
3amuTara Ha OMOpa3HOOOpa3WeTo B ABIOOKMTE YAaCTH HAa OKeaHa (abWcanmHa W XaJanHa 30HH) € OT
CBLIECTBEHO 3HAUYCHHE 3a 3alla3BaHe U yBeJIMYaBaHE HA Pa3HOOOPA3HUETO B EKOCUCTEMHUTE TaM. 3a LIENTa € BAKHO
Te 100pe Ja ce mpoyyar u ja ce mo3HasaT. ToBa e 3auTH IpeKpacHusi MOPCKHU CBAT, OOT'bPHAT B TalHH.
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IIponycku npu Tpancnonupane Ha PamkoBaTa AupeKTHBa 32 OTHAABUNUTE B
HALIMOHAJIHOTO 32aKOHOJAATEJICTBO U B 00IIMHCKAaTAa Hapea®a Ha o0muuHa Bapua
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Kocragun [lessnon

Texnuuecxu ynueepcumem Bapua, Kopabocmpoumenen gpaxynmem, Kameopa ,, Exonocus u OOC*,
yn. Cmyoeumcka 1, 9010 Bapna, bvreapus
E-mail: kostadin.deyanov(@gmail.com

Pe3rome: Pamrxosama oupexmuea 3a omnaovyume (2008/98/EO, usm. 2018/851) usuckea ycmouuuso ynpasienue
upez ilepapxus Ha omnadvyume, pazoenHO CvOUPAHe, PEeYUKIUpaHe U pPAUUPEHA OM2O8OPHOCH HA
npouszeooumens. B bvieapus usuckeanusma ca yacmuyno mpancnonupanu ypesz 3¥Y0, HIIY O u npoepamume na
obwunume, exa. Obwuna Bapna. Joxiadvm anmarusupa nponyckume npu mpancnonupawemo Ha Pamxosama
oupexmusa 3a omnaodvyume (2008/98/EO) 6 nayuonannomo u uapeoba. Ilpedcmasenu ca KOHKpemHU
Hecbomeemcmaus, puckoge U npenopvku 3a noodobperue.

Kniouosu Oymu: Pamxosa oupexmuea 3a omnadvuyume, EC, mpancnonupame, nponycku, omnaovuu,
HAUUOHATIHO 3aKoH00amencmeo, oduiuna Bapna

Gaps in the transposition of the Waste Framework Directive into national
legislation and the municipal ordinance of the Municipality of Varna

Kostadin Deyanov

Technical University of Varna, Faculty of Shipbuilding, Department of Ecology and Environmental
protection, 1 Studentska Str., 9010 Varna, Bulgaria
E-mail: kostadin.deyanov(@gmail.com

Abstract: The Waste Framework Directive (2008/98/EC, amended 2018/851) requires sustainable management
through a waste hierarchy, separate collection, recycling and extended producer responsibility. In Bulgaria, the
requirements are partially transposed through the WMA, the NWMP and the programs of the municipalities,
including the Municipality of Varna. The report analyses the gaps in the transposition of the Waste Framework
Directive (2008/98/EC) into national and local legislation. inconsistencies, risks and recommendations for
improvement.

Keywords: Waste Framework Directive, EU, transposition, gaps, waste, national, legislation, provision,
municipality of Varna

BnBenenne

PamkoBara mupextusa 2008/98/EO ompenens liepapxusara Ha OTHAIBIMTE U 331bJDKaBa IbP)KABUTE WICHKH
Ia s mpuiarar. bearapus e TpaHcoHMpalia AMpEeKTUBara ype3 3akoHa 3a ynpasiieHne Ha otnaxpuute (3YO), Ho
CBLIECTBYBAT NMPOITYCKH B IpruiaraHero u. Llenra Ha qokmnana e n1a uaeHTuGuIupa Te31 IpoITyCKH U J1a PEIIOKU
peleHusl.

PamkoBara qupexTtusa 3a otnagbuute (Jupextusa 2008/98/EO, usm. ¢ Aupextusa (EC) 2018/851) mocTass
OCHOBHH M3HMCKBaHHsS KbM JIbPKABUTE YJICHKH 3a HepapXxusaTa Ha OTHAAbLUTE, BbBEXK/IAHE HA CUCTEMH 32 Pa3JIeTHO
cbOMpaHe, LIeH 3a PEUUKIMPAHE U OIOJI30TBOPABaHE, pa3MIMpeHa OTroBopHOCT Ha npousBoautess (EPR) n mepku
3a MpeAOTBpATABAHE HA OTNAAbLUH. bbiarapus € TpaHCIOHUpaa TE3N U3UCKBaHUs Upe3 3aKOHA 3a yNpaBJieHUE Ha
ornagbuute (3Y0), Haumonannus mnad 3a ynpasieHue Ha otnagbuure (HIIYO 2021-2028), kakto u upes
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O6HII/IHCKI/I nporpamMu 1u Hapezl61/1, BKIIFOUHUTECIIHO HporpaMaTa 3a YIPaBJICHUC HA OTHAABLUUTC HaA O6IIII/IHa BapHa
(2021-2028).
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AHaJIu3 HA MPONYCKHUTE B HAIMOHAJTHOTO 3aKOHO/IATEeJICTBO

3Y0 TpaHCIOHWPA OCHOBHUTC IMMPUHIWIIN HA AUPEKTHUBATA, HO JIMIICBAT KOHKPETHU MCXaHN3MHU 3a IpUJIarale
Ha Hepapxusra. Yn. 6 OT JUpeKTHBaTa M3MCKBA MEPKHU 3a MpEeAOTBpaTsABaHE Ha OTHaably, HO B 3YO smmncear
KOHKPETHH WHCTPYMEHTH 3a ToBa. [IpunaraHero Ha WiepapxusTa 3a yIpaBJeHHE Ha OTHaabLuTe (pecypcuTe) Ha
HAIIMOHAJTHO ¥ MECTHO HUBO HE € 33 IbJDKUTEITHO.

Brnpeku ue 3YO npensmk/ia iepapxus 3a yrpaBiieHHE Ha OTIaIbIUTE (PECYPCUTE), B TPAKTHKATa YECTO Ce
HaOJrolaBa TPEANIOYUTaHWE KbM HUCKMTE HHUBa Ha Hepapxusara: 00e3BpeXJaHETO, BMECTO KbM
MPeOTBPAaTABAHETO, IIOBTOPHATA yOTpe0a, pEUKINPAHETO, KOMIOCTHPAHETO MITH ITPOM3BOJICTBOTO HA OHOTa3.

JIurcBaT KOHKPETHH CPOKOBE M MUHUMATHU U3UCKBAHHUS 32 BHBEX/IaHE HA MIOCTOSIHHO Pa3JIeIHO ChOUpaHe,
ocobeHO Ha OMOOTHaAbI. MOHHTOPHUHTBT, MPO3PAYHOCTTA W OTYETHOCTTA 3a HM3MBIHEHHE Ha MEIUTE 32
YCTOWYHMBO yNpaBJIeHHE HA OTHagpluTe (pecypcuTe) He ca JOCTarb4yHH. JIMMCBAaT W MeXaHW3MH 3a
CaHKHI/II/I/CTI/IMy.]'II/I CIIpsIMO O6HII/IHI/I IIpY HCU3IIbJIHCHUEC Ha N3MCKBAHUATA.

Nma npoGiiemu ¢ TOYHOCTTA U MyOJIIMYHOCTTA Ha JaHHWUTE 33 OTHAABIHM. MepKuTe 3a MpeloTBpaTsBaHe Ha
OTIIAJbLINTE W TIOBTOpHA ymoTpeba ca cmabu. BbBexmaHeTo Ha TMOCTOSIHHO pa3felHo chOupaHe (0coOeHo
OmooTnagply) He € MbiaHO. OTYETHOCTTa M MPO3PAYHOCTTa Ha OpraHW3aIuTe mo omoi3oTBopsiBane (EPR) ca
HEJOCTAaThYHU

Hapen6ara 3a ynpasnenue Ha OTHaIbIIUTE HAa TEPUTOPHUATA Ha 00mmHA BapHa He ChaAbpKa MHANKATOPH 3a
MOHHUTOPHWHT, HATO IIeJIM 33 IIOBTOpHA ymoTpeda. JInmncea nHTErpanus ¢ HalmoHanHara ctparerusa. CucreMuTe 3a
pasnenHo chOupaHe ca YaCTHYHO KaMIaHWHHN (MOOWIIHU IYHKTOBE 3a OIMACHU OTIHAIbIIN), JIUTICBA BCEOOXBATHO
nokputre. HenocraTbuHo e pa3Buta HHQpacTpyKTypa 3a KOMIOCTHPAHE U TPETUPaHe Ha OUOOTIAIBIIH.

CaHKIMUTE U CTUMYJIMTE B Hapembara ca HesacHH. MHrerpamnusra ¢ EPR omeparopure u myOIMYHOCT Ha
JTAHHWUTE ca orpaHuyeHu. JIumcBa MmeceyHa myOInYHa OTYETHOCT 33 KOJIMYECTBaTa 1O (hpaKIIiH.

He ce npuara iiepapxusita 3a ynpaBieHre Ha OTHAABIUTE (PeCypcuTe) Ha MECTHO HUBO. Bripekn ue 3YO
MIpeNBIKAA 3aJbJDKUTENTHA HepapXxus 3a yIpaBlIeHHEe Ha OTmagbluTe (pecypcuTe), B MPAaKTHKAaTa 4YecTo ce
HaOIf0JaBa MPEeANOYNTaHNEe KbM HUCKUTE HUBA Ha HiepapXusiTa — OMOI30TBOPSBAHETO U 00E3BPEKIAHETO, BMECTO
KbM TIPEIOTBPATSIBAaHETO, MOBTOPHATa ymoTpeda, PENHKINPAHETO, KOMIIOCTHPAHETO WM MPOU3BOJCTBOTO Ha
onoras.

He ce mpunara npuHnmma ,,3aMbpCUTENAT TUIAMIA™, KAKTO U JIHIca Ha e()eKTUBHU CTUMYJIH 32 TPaXIaHUTE
1 MecTHHS Ou3Hec 3a ChOMpaHe U IpenaBaHe pa3aeiaHo. Brrpeku ye Pasmmpenara oTTOBOPHOCT Ha TIPOU3BOIUTENS
(POII) e BpBemeHa, KOHTPOIBT W MOHHTOPUHT'BT HA HW3MBIHEHWETO M OT CTpaHAa Ha IMPOU3BOAMTEIHNTE Ca
HEJOCTaThYHM. TOBa BOAM 70 HeeeKTHBHO CHOMPAHE U PEIMKIMPAHE Ha ONpeeNIeH! MMOTOIN OTHAIbITH.

Takca TBO He ce ompenens Bb3 OCHOBAa Ha KOJIMYECTBOTO I'€HEPUPAHU OTHAABLHU, a CIOpEN AaHbyHATA
OIIEHKa Ha IMOTa, KOETO He HachpyaBa HAMAISIBAHETO UM U YCTOWYMBOTO MM YTIPaBI€HHE KAaTO PECypPCH.

[NomuTukuTe ce mpuiaraT HEMPaBOMEPHO B pa3IMYHUTE palloHHu. B HsAKOM yacTh Ha oOUIMHATA, OCOOCHO B
nepudepHUTe palioHM, ce HaOIo[aBa Mo-cnabo mpujaraHe Ha TMOJUTHKUTE 32 yCTOMYMBO YIpaBieHHWE Ha
OTIIAIbIHTE (PECYPCHUTE).

Koopnunanusara mexay pa3nuuHUTE OOIIMHCKH CIYXOW, OTTOBOPHH 3a YCTOHYMBOTO YIIpaBJIEHHUE HA
oTmagpnuTe (PecypcuTe) e HeJlocTaThuHa WK JHIcBa. YecTo ce HabIoAaBa u ToJIeprpa CMECBaHe Ha ChOpaHNTE
OTIIAIbIH TPH TPAHCHOPTHPAHETO WM, KOETO JEMOTHUBHpA TPaXIAHWTE Ja ChOMpaT W TpemaBaT pasleiHo
ornagsuute cu. Habmonasa ce ciiad KOHTPOII OT cTpaHa Ha OOLIMHCKUTE BJIACTH 10 OTHOILIEHHE Ha HEITPABUIIHOTO
U3XBBPIISHE HA OTIAIbIH, BKIIOYUTEIHO U3XBBPIISIHETO HA CTPOMTEIHN OTIaAbIHU Ha HEPErJIaMEHTUPAHH MECTa.
ToBa Bou 10 00pazyBaHe Ha HE3AKOHHU CMETHIIIA.

JlumcBat noctarbuHO MH(POPMALMOHHU KaMIlaHWM, KOUTO Jla MHPOPMHUpPAT TpaXIaHWTE 3a IpaBUiaTa M
MOJI3UTE OT MPEJOTBPATIBAHETO, IOBTOPHATA YHOTpeOa, pa3AeHOTO ChOUpaHe, peUKINPAHETO, KOMIOCTHPAHETO
U IPOM3BOJICTBOTO Ha OMOTra3 OT OTMAAbLUTE (PECYPCHUTE) U Ch3JJaBaHETO HA MECTHU eHepruiiHu oOmHoctu. Hsama
JOCTaThbUYHO MEXaHU3MH 32 aKTHBHO BKJIIOYBAHE Ha TPaXIAHWUTE M 3aMHTEPECOBAHMTE CTPaHM B Tpoleca Ha
B3eMaHe Ha PEIICHHUsI OTHOCHO YIPaBJICHUETO HAa OTHAIBLINTE.
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O6pa3zoBaHueTo B YYMJIMILIATA, CPEJHUTE W BHCHINTE y4eOHHM 3aBEJCHHUS 3a NMpaBWiaTa U IOJ3UTE OT
MpeJOTBPaTsABAHETO, TMOBTOpHATa yHoTpeda, pas3[eTHOTO ChOWpaHe, PEUUKINPAHETO, KOMIIOCTUPAHETO U
MPOU3BOJICTBOTO Ha OWoOra3z oT oTmaabluTe (pecypcuTe) W Ch3IaBAaHETO HA MECTHH CHEPTHMHH OOIIHOCTH €
HEIOCTaThYHO.

JIuricBa eKcliepTeH KalaluTeT 38 OpraHu3allMOHHOTO H3rpaXkIane, 00y4eHue U O IbpKaHe Ha CcTeMa 32
YCTOMYMBO yIIpaBJIEHUE Ha OTMa bLINUTE (pecypcuTe) 1o npaBmiara Ha crpareruute Hynesu otnaasim 1 Kpbsrosa
HMKOHOMUKA.

ScHO MoraT Jja ObJaT OTIIMYCHU HAKOJIKO IIUTaTa OT HOpMAaTHBHATA ypenoa:

3aKoH 3a ynpasieHue Ha otnaasiute (3Y0):

,»,KMETBhT Ha 00LIMHA pa3pa0doTBa 1 M3ITBJIHSBA POTpaMa 3a YIpaBIeHUE Ha OTIMAIbIUTE 33 TEPUTOPHITA Ha
cboTBeTHaTa o0ImuHa.“ (4. 52, ctp. 25, opurmanen PDF)

I TaHbT 1o 4. 49 mpeaBukaa MEpKH 3a MpujlaraHe Ha CHCTEMH 3a Pa3/ielHO ChOMpaHe Hali-Majiko Ha
CIIETHUTE OTHAIBIIN: XapTUI U KapTOH, METaJIH, IIJIACTMACH U CTHKIIO.” (WI. 49, cTp. 24)

Harmonanen mian 3a ynpasnenne Ha otnagpuute 2021-2028:

»V/IHINKATUBEH CIHCBHK... B KOHTO € HEOOXOJUMO Jia CE OCUTYpSAT HWHCTANAIMH 32 TpPETHpaHe Ha
ouopasrpanumu otnaasiin’ (Ilpunoxenne 8, ctp. 94-95).

,»E)KEMECEUHO OCBHINECTBIBAaHE HA TEMaTUYHU KOHTpoimHHW mpoBepku oT PHMOCB 3a cma3Bane Ha
muckBanmiaTa Ha WI. 33 ot 3Y O 3a pazaenHo cebupane...” (ILian 3a neficteue, ctp. 130-131).

[Iporpama 3a ympaBnenue Ha otagpuuTe Ha O6mmHa Bapra 2021-2028:

BxmrouBa kammaHWitHM CHOMpaHWsS HAa OMACHU OTMAgbLd M HAacoyBa KbM HYXXIa OT WHBECTHIMU B
HHPPACTPYKTYpa.

EK npenynpean bearapus 3a mpormycku B TPaHCIIOHUPAHETO HA JUPEKTUBUTE 32 OTHAABIN U TPAHCIIOPT Ha
ormacHM ToBapu. EBpomeiickara KOMHCHS CTapTHpa ABE OTACTHH MPOIEAypH MO HapylleHue cpemry buiarapus
3apaay HEMBIIHO W 3a0aBEHO TPAHCIOHWpPaHE Ha KIFOYOBH €BPOIEHCKM AWPEKTHBU: PaMKkoBaTa IUpPEKTHBA 3a
ormagpuute (2008/98/EO) u Jlenerupanara mupekrusa (EC) 2025/149 oTHOCHO mpeBO3a Ha OMACHU TOBapH IO
cyIia.

EK mpeamprema HOBa CThIIKA B MpOIEAypaTa MO HapyIleHne cpeily beiarapus BbB Bpb3Ka C HEMBJIHOTO
TpaHcrioHupaHe Ha PamkoBara aupektuBa 3a ornagsnute (Jupexrusa 2008/98/EO, namenena ¢ Jupextusa (EC)
2018/851). B pamkure Ha gemoro INFR(2023)2143, cTpaHata HM MOJIy4Yd MOTHBHPAHO CTaHOBHIIE — BTOpara
CTBIIKa OT o(UIalTHATa HaKa3aTelHa mporenypa o @wied 258 ot JloroBopa 3a ¢pyHkumronupanero Ha EC.

Llenra Ha eBporelickaTta paMKOBa IUPEKTHBA € Ja OTPAHWYH BB3IEHCTBHETO OT M3MOJI3BAHETO HA PECYPCH U
na m1oao0pu eheKTUBHOCTTA B YIPABICHUETO HA OTMaabIuTe. i3MeHeHaTa Bepcusl BKIIIOUBA 3a{bJDKUTEITHH TSN
3a MOBTOpHA ynoTpeda 1 penuKiInpane, 0cOOSHO MO OTHOIIeHNE Ha OuToBUTE OTHanbIm. OCBEH TOBA TS BHBEXKIA
CTpOTH H3HWCKBaHWS KbM CHCTEMHTE 3a YIpaBIIEHHE HA OTMANbLd WM IOAYEpTaBa pOJATAa HAa pa3IIUpeHaTa
otroBopHOCT Ha ipousBoautens (POII).

Crnen opunnaaHOTO YBEJOMHUTENHO TucMo oT HoemBpu 2023 1., Komucusra e ycraHoBuia, 4e brirapus Bce
OIllE HE € U3IThJIHMJIA aHTQKMMEHTA CH 32 alaliTUpaHe Ha HAIlMOHATHOTO 3aKOHO/IATEIICTBO CIIPSIMO €BPOIEHCKUTE
n3uckBaHusa. OCHOBHUTE MPOITYCKH BKITIOYBAT:

* HemrbiiHO TpaHCOHMpaHe HA MUHUMAITHUTE N3UCKBaHUs KbM cxemuTe 3a POIL;

» Jlunca Ha mOCTaTPUYHO MEXaHW3MH 32 MOHHUTOPUHT W OIIEHKa HAa MEPKUTE 3a NpPEeJOTBpaTsSBaHe Ha
OTIIaJIbIIH;

» Hapymenus, cBbp3aHu ¢ He IPeIOTBpaTsIBaHE HA CMECBAHETO HA OTPA0OTEHHU Maca.

Bearapus pasmomara ¢ aa mecema, 3a Jla OTTOBOPH Ha CTaHOBHILETO M Ja KOPUTHpa HalMOHAIIHATA
HOpMaTHUBHA paMKa. AKO He ObJIaT pepreTH aJIecKBaTHU MEPKU B CPOK, EBponeickaTa KOMUCHS MOXeE Jla OTHECE
ciyyast 1o Cbaa Ha EBponeiickust cbro3, KoeTo OM MOTJIO J1a TOBEAE A0 CEPHO3HU CaHKIUH.

To3u ka3yc moauepTaBa Ba)KHOCTTa Ha CBOEBPEMEHHOTO M ITBJIIHO TPAHCIIOHMPAaHE HAa EBPOINEHCKOTO
EKOJIOTHYHO 3aKOHOJATENICTBO. PasmmpeHara oTTOBOPHOCT Ha NMPOM3BOAMTENS M €(PEKTUBHOTO YIpaBJCHUE Ha
OTHaIBIMTE Ca KIIOYOBH 32 MPexXo/ja KbM KpbroBa HKOHOMHKA U yCTOHuNBO pazsutue B EC.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort
MADITVYVIRdL
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EK o00sBu cbmio, ue craptupa mOpoleaypa IO HapylleHWe cpelly bbiarapus, 3apagud HEMbIHO
TpPaHCIIOHUPAaHE Ha HOBUTE MpaBuIIa 3a Oe30TaceH MPeBo3 Ha OMacHU TOBapH Mo cyma. C ToBa ce IeJH MPHIaraneTo
Ha [lenerupanara mupektuBa (EC) 2025/149, kosiTo MOEpHU3UPA €BPOIIECHCKOTO 3aKOHOAATEIICTBO B Ta3H 00NACT.

JupexTtuBaTta BBBEXKJAa aKTyaJM3UpaHU CTAaHAAPTH 3a IPEBO3 Ha OMAcHU MarepHajyd [0 IIoce,
JKEJIe30IIbTEH TPAHCIIOPT M BBTPELIHN BOJHU IIBTUIIA, KAKTO 3a BBTPEIIHU, Taka U 3a MEXIYHAPOJHH OIEpaLlUH.
Tst e choOpaszeHa ¢ Hali-HOBUTE MEKAYHAPOJHU CIIOPa3yMEHUs, HAYYHU JaHHU U TEXHUYECKH MOCTIKEHHUs, KaTo
LeJIN /1a TapaHTHPa BUCOKO M XapMOHHU3UPAHO HUBO Ha 0E30MacHOCT B 1eusi EBporeiicku chlo3.

Hosure paznopendu uMat KII040Ba poJist 3a:

* [NoBumasane Ha 6€30MaCHOCTTA TPH MPEBO3 HA B3PUBOOIIACHH, TOKCHYHH U IPYTH OMACHU BEIIIECTBA;

* [lonoOpsiBaHe HA KOOPAMHAIMATA MEXKY TbPKABUTE WICHKH;

* YennakBsiBaHe Ha HOPMaTUBHHUTE M3MCKBAHUA ¢ MeXAyHapoaHute criopasymenuss ADR, RID u ADN.

Bronpeku de kpailHUAT CpoK 3a TpaHCIOHMpPAaHE Ha AUPEKTHBATa B HAIIMOHAJIHOTO 3aKOHOAaTencTBo € 30
tonu 2025 ., Bearapus He e M3MBJIHWIA TOBa 3aabibkeHHe. KoMucusra u3nparu oQUIUaIHA yBEJOMUTEITHN
MMCcMa, ¢ KOMTO Ja HAIIOMHU Ha Jbp)KaBHUTE Ja MIPHUKIIIOYAT MPOoIeca.

Bwnrapust pasznonara ¢ ;Ba Mecera, 3a Jja OTTOBOPW U Jia TIpeANpueMe HEOOXOJUMHTE 3aKOHOIATEITHH
crbrku. Ilpu smrca Ha 3amoBosidteneH Hanpeabk, EK Moxe na u3gane MOTUBUPAHO CTAaHOBHUUIE, KOETO €
clieZiBaiaTa CThIIKa B MpoIleIypaTa 3a HapylIeHne U MOXe Jia toBene a0 cesupane Ha Cpaa Ha EC.

BezomacHocTTa py peBO3 Ha OMMACHU TOBapH € He IPOCTO TEXHUYECKH BBITPOC — TSI € KIIF0YOBA 32 OMa3BaHe
Ha YOBEIIKOTO 3[paBe, OKOJHATa cpela W OOIIecTBEHaTa CUTYPHOCT. 3a0aBsHETO B TPAHCIIOHMPAHETO Ha
€BpPOIEHCKUTE HOPMU Cb3/laBa PEryJaTOpHU IPOINYCKM M HEPAaBHOIIOCTABEHOCT MEXIY IbP)KaBUTE, KOETO
KOMITpOMETHpa e(heKTHBHOCTTA Ha o0IaTa cucreMa.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort
MADITVYVIRdL

IIpenopbku 3a H3MEeHEHHUS B 3aKOHOAATEJICTBOTO U POrpaMuTe

[pemnoxenne 3a qodaBKa KbM wi. 52 oT 3aKoHa 3a yrpasicHue Ha otnaabiute (3YO):

»(12) IIporpamara mo an. 1 3aAb/DKUTEIIHO BKJIHOYBAa IpaddK M PECypCHO oOe3leuyaBaHe 3a BBBEXKIaHE Ha
TTIOCTOSTHHO M CUCTEMHO pa3JIeIHO ChOHpaHe... (BIK TEKCTa B aHAIN3a).
[Ipemnoxenne 3a CAHKITUN U CTUMYJH (HOB WiI. 57a):

»(1a) IIpu cucreMHO HEeM3MbIHEHHE ... MUHUCTEPCTBOTO Ha OKOJHATA CPeJa M BOJWTE Hajlara KOPEKTHBHH
¢mnancoBn Mepku ... (1b) OOmwmHM, gemoHcTpupamnm >X% pa3genHo CchOMpaHM MaTepHalid, IOJydaBaT
JOMBIIHUTENECH CTUMYL...

[Ipennmoskenue 3a ordeTHOCT HA EPR opranmzamunTte (HOBa amiHes):

,»OpraHU3aIIHITe IO OMOJI30TBOPSBAHE Ca JTHKHHU €XETOHO J1a MyOnuKyBaT (MHAHCOB OTYET U JTaHHU 110
BUJI OTHAABK...

B Hanuonannus niaan (HITYQ) e HeoO6xomumo € 1a ce BKITIOYBAT KOHKPETHH MEXIMHHN HHINKATOPH 32
ouootmanenn. TpsOBa fa ce BeBeae 3aapiukuTeneH myonmmdeH dashboard 3a maHHY 110 OOIMHM.

WuTerpupanero Ha EPR oTyernTe B HanmoHaTHIS MOHUTOPHHT TPsOBa /1a € 3aAbDKUTENHA. Jla ce BbBenaT
KOHKPETHH CPOKOBE W MEXMHHU HWHIMKATOPH 3a Pa3/IeHO ChOMpaHe. 3aIb/DKUTENHA MyOJIIMYHa OTYETHOCT Ha
EPR omneparopute. Ch3naBane Ha CAHKIIMHA U CTUMYJIM 32 OOIIMHUTE.

B Hapendara u nporpama Ha O6muna Bapaa e Heo0XxonuMo € ch3JjaBaHe Ha HOB WIEH B Hapendara 3a:
BBBEX/aHE Ha IOCTOSHHA CHCTEMa 3a pa3JelTHO ChOupaHe Ha OMOOTIAIbIIN, XapTHS, TUTACTMAca, CTHKIIO0, METaIIH,
TOJIEH ¥ HETOJIEH TEeKCTHII U 00yBKH, U3rpakiaHe Ha 3aIbJDKUTENTHN TTOCTOSIHHY ITyHKTOBE 332 OTHAIBIN OT YepHa
1 Osila TEXHUKA, EJIEKTPOHHUKA W OIIACHU OTHAJBIU M ONpeeiTHE Ha MECTHH CTUMYJIM: HaMaJleHHe JI0 HyJa Ha
takca THO 3a moMakuHCTBA U OM3HEC, KOUTO CHOMPAT U MpeaBaT pa3fAeHO OTIIAIbIIUTE CH.

TpsibBa na ce ch3ganaT NOCTOSTHHA CUCTEMH 3a Pa3JelHO ChOupaHe 1o rpaduK MpH U3TOYHHUKA U PEMOHT H
MTOBTOPHA yIOTpeOa Ha BCHYKA OCHOBHH (DPAKITUH U JIa CE MHBECTHPA B KOMIIOCTHPAHE U IMPOU3BOJICTBO Ha OHOTA3
0T OMOpa3rpajiiMu OTMAABIU, KATO MECEYHO MyOIMYHO Ce OTYMTAT HAa ChOPaHHUTE KOJIMYECTBA 10 (DPAKITUH.

Ilnan 3a peiicrBue (12—18 mecemna)

HeobOxoaumo e ma ce BHecar m3MeHeHusara B Hapenbara Ha BapHa; mMuiaoTHM KBapTalu C IOCTOSHHO
chOMpaHe Ha TIOCTOSIHHA CUCTEMa 3a pa3/elIHO ChOMpaHe Ha OMOOTHAIBIIH, XapTHS, IJIACTMAca, CTHKIIO, METAIH,
TOJICH M HErOJICH TEKCTHII U 00yBKH (0—6 Meceria).
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TpsbBa na ce ppBenaT cankuuu/cTumyin mo 3YO; Meceuna myOnuyna oTueTHoCcT (6—18 mecera).
Hy»Ho e u3rpaxxiane Ha perHOHaIHN MHCTAJIAIMH 32 KOMIIOCTUPAHE U MPOM3BOACTBO Ha Orora3. Enepruiinu
obmaocTH (18-36 Mecera).
ﬁepapxnﬁ 3a YIpaBJICHUE HA OTHAAbIUTE
ﬁepapXHﬁTa Ha OTIAaAbLUTE BKIIOUBA CICHUTE HUBA (OT Hall-IPEANOYUTAHO KbM Hall-HEeKENaHo):
1. [IpenorBparsBane
2. [TorTopHa ynorpeba
3. Peruxmpane
4. KomMmoctrupane u mpou3BOJICTBO Ha Onoras.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort
MADITVYVIRdL

AHaJIu3 HAa PUCKOBeETE U Bb3/1eiiCTBUATA

HempnHoTO Wim HempaBuiIHO TpaHcmoHupaHe Ha PamkoBarta mupektuBa 3a ortmnamnerute (WFD) HOCH
€IHOBPEMEHHO TPaBHU, (PMHAHCOBH, ONEPATUBHU M PEMyTAlMOHHM PUCKOBE KaKTO 3a JIbp)KaBaTa, Taka W 3a
MecTHUTE BiacTH (BkiI. OOmuHa BapHa).

* [IpaBHU / UHCTHTYITUOHATHH

Wudpactpykrypara: EBporieiickara kKoMUcHs MOXe Jia 3arodHe GopMallHU MPOLeypH 32 HapyIIeHHe — OT
MMCMa U MOTHBHpPaHU cTaHoBuIIa a0 npenparka kbM Chaa Ha EC (ECJ). ToBa Bede e (akt 1o OTHOLICHUE Ha
Bwarapus (reasoned opinion no WED).

[locnenctBue: ako mppxkaBaTa ObAe ochaeHa oT Chaa Ha EC, cnenBaT mpuHYIUTENTHA MEPKU U BH3MOKHU
MapuyHU CaHKIUH (71002 U/WiK eXKeTHEBHU (PHMHAHCOBH CAaHKIIUK).

» OUHAHCOBHU M OIOKETHH MOCIIECIUIN

I'mobute M HATpymaHUTE JMXBH/CAaHKIMM MOTAT Ja HATOBAPAT IbP)KAaBHHUSA M OOIIMHCKUTE OIOKETH.
MesxayHapoJHUTE NPOLEAYPH ChILO MOraT Aa OJIOKUPAT UM YCIOKHAT JOCThIIA 10 €BPOIENCcKo (PMHAHCUpPaHE 3a
MPOEKTHU B CEKTOP ,,0THATBIN .

HenbiaHoTO TpaHcnoHupaHe YecTO BOAM [0 AONBIHUTEIHM pa3xolu 3a Obp3a ajanrtaius (MHBECTUIMH B
ChOPBHKEHUSI, HOBU KOHTEHHEPHU, CUCTEMH 3a Pa3lIesIHO ChbOMpaHe, MH(POpMaMOHHU KaMIIaHHUH).

* 3ary0a Ha eBpONECKH CpeCcTBa/3a0aBIHE HA TTPOESKTH

MecTHU TPOEKTH (HAIp. pa3AeiHO ChOMpaHe Ha OWOOTITATbIN), GUHAHCHPAHHU Ype3 mporpamu ,,OKoiiHa
cpena® u 1p., Morar 1a ObJat 3acerHaTH - yCIOBHOCTHTE 3a (pMHAaHCHpaHE U3MCKBAT CbOTBETCTBUE C €BPOIICIICKUTE
npaBuia. Bp3MOXKHO € 1a ce 0TII0KAaT ThProBe/IUIAaHusl WK Aa Ce OTXBBPIIAT 3as1BKH. [Ipumepn 3a nHMLIMATHBU
B o0muHa BapHa nokasBart, ye MecTHaTa aAMUHHUCTPALMSI BeUe y4acTBa B TAKUBA IPOEKTH.

* OnepaTUBHYU U PETyIaTOPHU IPoOIEeMH Ha OOIIMHCKO HUBO

AKO HaIlMOHaJHAaTa MPaBHA paMKa € HEeMpaBUJIHO TPAHCIOHWpPaHa, MECTHHTE Hapenou (karo Hapenbara Ha
oO0muHa BapHa) MoraT ma ce OKakaT HECHIVIACYBaHM MM HENOCTaThbUYHU - TOBA BOAM [0 HESICHOTH IIPH
JTUTEH3UPAHETO Ha OIEePaTOPH, PA3INYHO MPHIIaraHe Ha OTTOBOPHOCTH IO ChOMpaHe/TpaHCIopTHpane/o0paboTka
1 PUCKOBE 32 HapyLICHUs OT CTpaHa Ha (UpMHU U OOIIMHCKH CTPYKTYPH.

* LlesieBM MHOMKATOPHU U €KOJIOTUYHU PE3YJITATH

Heorcrpanenure mpomyckd Morar ga 3aTpyIHST NOCTHIAHETO Ha €BPOIEHCKH LENH 3a pEelHKIUpaHe,
paszenHo cbOMpaHe Ha OMOJIOTMYHH OTIIabLIM, OTPAaHWYaBaHE Ha IETIOHUPAHETO U 1Ip. ToBa uMa npsik eeKT BbpXyY
OKOJIHATa Cpeia ¥ 0OLIeCTBEHOTO 37paBe (3aryba Ha pecypcH, AOIBJIHUTETHO 3aMbPCABAHE).

* AZIMUHUCTpaTHUBHA / HaKa3aTeIHAa OTTOBOPHOCT U KOHTPOJI

HenpaBmina uMIuieMeHTanus MOXE JAa JIO0Bele OO CAHKLUMU CpeIly ONepaTopd U (B HIKOM Clydau) 10
aJIMUHHUCTPAaTHBHA OTTOBOPHOCT 32 JTbXHOCTHH JIMLIA, aKO CE€ YCTAHOBH CUCTEMHO HEH3IIBJIHEHNE UIIH YMUIIIJIEHO
Hapymenne. HoBH eBpomneiickn ITUPEeKTHBH ChIIO 3aTsAraT CaHKLIUUTE 32 EKONMpecThIUIeHHs (00110 eBpOMencKo
pasBUTHE B Ta3U IIOCOKA).

» CouMaiHy ¥ penyTalioOHHH IETH

XKurenn, OM3Hec ¥ MHBECTHUTOPU MOTaT Ja 3aryOsT JOBEpHE B KalalMTeTa Ha OOLIMHATa Aa YIpaBisiBa
ornagbiuTe. ToBa HamassiBa oOIecTBEHAaTa IMOJKpena 3a peopMH M MOXeE A2 OJIOKMpa MECTHU HOJIUTHKU
(mpotecTH, *KauOH, ChACOHN UCKOBE).

5.1. KonkperHu npumepH / JoKa3aTeiIcTBa:
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» EBpomelickata KOMHCHS € WU3IpaTujia MOTHBUPAHO CTAaHOBUINE KbM bbiarapus 3a HempaBWIHA
Tpancnosuiusa Ha WFD u e nana cpokoBe 3a IpUBEXKIaHE B ChOTBETCTBHUE, TOBA € PeajicH, JEHCTBAIl PUCK OT
eckanarus kbM Ch/ia U CAaHKIUU.

* Bearapus uma nctopus Ha 3a0aBsTHHUSA/HETBIHO TPAHCIIOHUPaHe 1Mo pa3nudnu qupektusu (EEA/noxnanm),
KOETO MOKa3Ba, ye MoJO0HH Ka3ycH He ca caMO TCOPETUYHH.

5.2. KakBo Ha npakTuKa 03Ha4yaBa ToBa 3a OOmmHa BapHa (KOHKpETHH Bb3ICHCTBUA):

» 3abaBsiHe/OTKa3 HA 0JI0OpEeHNE W/IIN (PUHAHCHPAHE 3a IPOCSKTU (HarmpuMmep 3a  OHOOTHAIBIH u
KOMITOCTHPAHE).

* HesicHOTH npH NipuIIaraHe Ha MECTHH HapeOu — PUCK OT ChICOHU MCKOBE OT TpaXkJIaHWU WM QUPMH.

* [loBumieHn omepaTMBHM pPa3xoAu 3a Obp3M KOpPEKIWH (MOJMSHA Ha JIOTOBOPH, TEXHHYECKH MEpKH,
WH(POPMAITMOHHHA KaAMIIaHUH ).

[IpakTruecku MepKH 3a CMeKYaBaHe (MPENOPHKU - CTHIIKH 3a He3a0aBHA M CPEIHOCPOYHA ITEPCIICKTHUBA)

* [IpaBeH/TeXHUYECKH TIPETIIC]T

Jla ce nampaBu ,,gap analysis* (aHajgu3a Ha MPOIYCKHUTE) MEXKIy M3MCKBaHusATa HAa WFD (BKiIrOUHTEIHO
amanaMeHnTutre or 2018/851 W eBeHTyaJlHW NOCIEIHH WM3MEHEHMs) M HAcTosIaTa HallMOHAJHA W MECTHa
HopMaTtuBHa 0a3a. (ToBa e KI040BO - oKa3zarenHo ¢, ue EK Beue e uaeHtuduimpana npomnycku KkbM bbirapust.)

CuHXpOHM3AITUS C HAITMOHATHUTE aKTOBE

OOmmHara TpsOBa Ja KOOPAWHUPA JCHCTBUATA CH C MHHHCTEPCTBOTO/IbPXKABHUTE OpraHH, Taka dYe
MECTHUTC Hape)l6I/I Jla C€ MPUBECKIAT B CbOTBETCTBUE C KOPUTUPAHUTE HAIIMOHAIHU 3aKOHH.

AgmanTarus Ha MECTHH HapeaAOH U MIPaKTHKH

OoHoBsiBane Ha Hapenbara 3a ynpasieHnue Ha otmnaapiiute Ha OOmuHa BapHa, BKJI. SICHH 3aab/KCHHS 32
paszenHo crOupaHe, TpeTupaHe Ha OMOOTIaIbIIH, MOHUTOPHHT M CAHKIIWH.

» OUHAHCOBO IIAHUPAHE U PE3EPBU

[IpenieHeTe Bb3MOXKHM (PUHAHCOBH PHCKOBE (CaHKIIMH, 3ary0ba Ha (OHI0BE) U Ch3alTe pe3epBEH OOIKET
3a MPHUBEXJaHE B ChOTBETCTBHE U 32 TOKPUBAaHE Ha BPEMEHHU Pa3XO/IH.

» KomyHwuKkars u yrpaBieHre Ha 3aMHTEPECOBAHUTE CTPAHU

Nndopmupaiite rpaxgannte n OW3HEca 3a TUIAHWPAHHUTE MMPOMEHHW W CPOKOBE; BKIFOYETE TW B MUJIOTHU
MPOEKTH 3a pa3lielHO chOmpaHe (HemocTaThbuHATa OOIIECTBeHA IOJAKpEena YecTo € Mpedka 3a YCIemrHa
AMIUTEMCHTAITHSA ).

 M3non3Bane Ha (prHAHCHpaHE [EJIEBO U MPOEKTH

[loarorBere KOpeKIMH B TPOEKTUTE U 3asBICHITA 32 ((MHAHCHPaHe, TaKa ue Ja OTTOBaPST Ha M3UCKBAHUATA
Ha WFD — ToBa 1l1e¢ HaMaIl pucKa OT OTKa3 WIH BPBIIAHE HA CPEACTBA.

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort

MADTVVOIRIL

HN3Boau u npenopbku

[Ipoekt 3a m3MeHeHMe 1 AonbiIHeHNe HA HapenOara 3a ynpaienne Ha oTnaapiute Ha OOmmHa Bapaa

Un. 1. (HoB —,,lepunntmu‘)

B § ... or JombnHuUTENHUTE pa3nopeadu ce ch3aaBaT HOBH TOUYKH:

1. ,,buootnagbpuu‘ — OnopasrpagiMu OTHAABIM OT HAPKOBE U IPAAMHU, XPAHUTEITHH M KyXHEHCKH OTHaIbLIN
OT JOMAaKHHCTBA, PECTOPAHTH, KETHPUHI OOEKTHM M TBPIOBCKHM OOEKTH, KaKTO W CPaBHUMHU OTIAIbLU OT
MpeanpHUsITHA 3a TpepaboTKa Ha XPaHH.

2. ,,TekcTUaHM OTHAABIM — OTHAIBLUM OT OOJNEKIO, TEKCTUIHM M3JENUs 3a JoMa U JPYyTd MOA0OHH
MPOAYKTH.

3. ,.JloaroroBka 3a moBTOpHa ynoTpeda‘“ — IeHHOCTH 10 MPOBEPKa, IOYNCTBAHE WM MONPABKa Ha MPOAYKTH
WIM KOMIIOHEHTH, KOMTO Ca CTaHaJM OTHAaxbK, C LeN TAXHaTa IOcCieABala ynorpeda 0e3 IOMBbJIHUTENIHA
npeaBapuTenHa o0padboTKa.

U 3. (HoB) — Pa3zngenHo chOupane Ha OMOOTHAIBIH

(1) Ot 1 suyapu 2024 r. B paMKuTEe Ha HAceJICHUTE MecTa Ha TEPUTOpHTAa Ha OOIIMHATA ce BBHBEXKAA
3abJDKUTENTHO Pa3/ielIHO ChOMpaHe Ha OMOOTIAIbLH Ype3 CIeHUaTU3UpaH ChAOBE /UM CHCTEMHU 3a ChOMpaHe
,,OT Bpara J0 Bpara®.
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(2) OOmmHara opraHu3upa H3TPAKIAHETO W/WIM W3MOJA3BaHETO Ha KOMIIOCTHpAIM M aHaepOoOHH
WHCTaNAUH 33 TpEeTHUpaHe Ha OMOOTIaIbIIH.
(3) buroBuTe M THProBCKUTE CYyOEKTH ca IIBKHU Aa MpeJaBaT OMOOTHAIBIIMTE CH B ONpPEACICHUTE
CHJIOBE/CHCTEMH.
(4) Hapymmrenute noanexar Ha aJMUHUCTpPaTUBHOHAKA3aTe€IHA OTTOBOPHOCT 1O IL. ...
Ui 4. (HoB) — Pa3aenHo chOupaHe Ha TEKCTUITHH OTIAAbIN
(1) o 1 sayapu 2025 1. O6mmna BapHa BbBexk/1a cricTeMa 3a pa3ieiHO ChOMpaHe Ha TEKCTUIIHU OTHAIbIIN.
(2) Cucremara BKJIIOYBA:
1. KonTeitHepu, pa3nookeH! B JOCTHITHN OOIIECTBEHH! 30HU;
2. Bp3MOXHOCT 3a IperaBane B OOITMHCKY WIIH JTUIICH3UPAHHU TYHKTOBE;
3. JloroBopu c orepaTopH 3a MOJAr0TOBKA 3a MOBTOPHA yIoTpeda U peluKInpaHe.
Ui 6. (HoB) — [IpeBentius Ha OTIAIBITUTE
(1) O6mmHara opraHu3upa NPOrpaMu 3a HaMaJIsIBAHE Ha XPaHUTEITHUTE OTIAbIH, BKIIOUYUTEIHO Ype3
WH(POPMAIMOHHH KaMIIaHWW M CTHMYITHU 3a JiapsiBaHe Ha XpaHa.
(2) BeBexkmaT ce MepKH 3a HaChpuyaBaHe Ha TIOBTOPHA yroTpeda (Harp. OOIMMHCKY IIEHTPOBE 3a MTOBTOPHA
ynorpeba u peMOHT).
Un. 7. (U3m.) — OGunaHCcupaHe
(1) Takcara 3a GUTOBM OTIAABILIX CE OTpeeNs Ha 6a3a KOJMYECTBO 00pa3yBaHH OTHAIBIM, KOTaTo TOBA €
TEXHUYECKU 1 HKOHOMHYECKH BH3MOXKHO (,,TNIATH, KOJIKOTO U3XBHPIISII ).
(2) Ilpuxonute OT TakcaTa ce HM3IOJI3BAT €JUHCTBEHO 3a JNEWHOCTH IO YNpaBJIeHHE Ha OTHAXBIIUTE,
BKJIIOUUTENIHO UH(MOPMAIIMOHHN KaMIIaHUH U pa3BUTHE Ha CUCTEMUTE 3a Pa3/ieiHO ChOUpaHe.
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AHaJIU3 HA TPONYCKUTE B OTYMTAHETO HA CHOPAHNUTE OTHAXBIM 0 MOTOLUM B
o0muua Bapua
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Texnuuecxu ynueepcumem Bapua, Kopabocmpoumenen gpaxynmem, Kameopa ,, Exonocus u OOC*,
yn. Cmyoeumcka 1, 9010 Bapna, bvreapus
E-mail: kostadin.deyanov(@gmail.com

Pestome: Hacmoswusm 00kiad paszenexcod CbCMOSHUEMO U NPONYCKUme 6 CUCMeMAamd 3a Omuumane Ha
cvbpanume omnadvyu no nomoyu 6 obwuma Bapna. Ananusupano e cvujecmgysaujomo HOPMAMuHoO u
HOPMAMUBHO-NPABHO OCHOBAHUE, UOSHMUDUYUPAHU €A KIIYOsUme NPONYCKU U PUCKOBe, NPeOdNodCeHU Ca
npenopvKu 3a N000OpABaHe HA 3aKOHOOAMENIHAMA pamKa U npakmukama. Bveescoam ce KoHKpemHU mepKu 3a
MOOEepHUZUpAHe HA CUCHEMAama 3d MOHUMOPUHE U OMYEeMHOCH, HACOYeHU KbM NOSUUABAHe Ha NPO3payYHOCmma,
epexmueHoCmMma u CbOmMEEeMcmeUeno ¢ ePONENCKUMe U3UCKEAHUSL.

Kntouoeu dymu: omuumane, mpancnonupane, RPOnycKu, 0mnaovyu, nomoyu, napeooa, oouwuna, Bapna

Analysis of the gaps in the reporting of the collected waste by streams in the
Municipality of Varna

Kostadin Deyanov

Technical University of Varna, Faculty of Shipbuilding, Department of Ecology and Environmental
protection, 1 Studentska Str., 9010 Varna, Bulgaria
E-mail: kostadin.deyanov(@gmail.com

Abstract: This report examines the status and gaps in the system for reporting the collected waste by streams in the
Municipality of Varna. The existing regulatory and regulatory framework is analyzed, the key gaps and risks are
identified, recommendations for improving the legislative framework and practice are proposed. Specific measures
are introduced to modernize the monitoring and reporting system, aimed at increasing transparency, efficiency and
compliance with European requirements.

Keywords: reporting, transposition, omissions, waste, flows, ordinance, municipality, Varna

1. BbBenenue

ObmuHa Baphna e egna or Haii-rosemuTe W pa3BUTH B bbirapus, ¢ apnra Tpaguuus B yNpaBieHHUE Ha
oTIagpiuTe. B CHOTBETCTBHME C EBPOIEHCKOTO 3aKOHOMATENCTBO, mo-cnenuanHo [lupexkrtuBa 2008/98/EO un
HupexruBa 2018/851, MecTHHUTE BIIACTH ca 33IbIKEHU J1a pa3paboTBaTr eeKTHBHU CUCTEMH 32 MPOCIETUMOCT H
OTYETHOCT Ha OTHAIBLUMTE 10 MOTOUU. BBIIpeKkn ToBa, HEOTJABHAIIIHY IPOBEPKH U aHAJIM3H [TOKa3BaT HAJIMYME HA
MPOIMYCKH, KOMTO 3acTpamiaBaT EKOJOTWYHAaTa CUTYPHOCT, (MHAHCOBaTa NPO3PAuYHOCT W M3IIBIHEHHETO Ha
MTOJINTUKUTE 38 KPBroBa NKOHOMUKA.

2. MeTom0J10THsl HA AHAJIM32 U HOPMATUBHA ypeada

2.1. MetomoJjiorus

[Ipernen na HOopmarmBHaTa ypenba (3akoH 3a ympaBieHHe Ha oTmnagpnute, Hapemba 3a pa3mernHoOTO
chOupaHe Ha OMTOBH OTIA BN, OOIIMHCKU Hapea0n).
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Amnanu3 Ha roguimHUTe oTueTH Ha O0mmHa BapHa, myOnmukysanu 8 MAOC.
CpaBHEHHE ChC CHCTEMATa 38 OTYSTHOCT B JIPYTU €BPONCHCKH OOIIUHM.
MHTepBIOTa/aHKETH C MPEACTAaBUTENIN Ha OOIIUHCKATa aJIMUHUACTPALUS U PUPMH 332 CMETOChOMpaHE.
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2.2 HopmaTuBHa ypenda

3akoH 3a ynpasiienue Ha otnaasiute (3YO) — chriaacHo wi. 73-75, U3UCKBAIIA PETUCTHP U OTYETHOCT.

HupexruBa 2008/98/EO — ycraHoBsiBa 00IIUTE PUHIIMITH 32 YIIPABICHUE H OTYETHOCT.

Hupexrusa 2018/851 — 3a m0-3a16710049€H MOHUTOPHHT M JIOKJIAJBAHE MO MOTOKORBE.

Oo6mmHcka Hapenba Ne 10/2019 — 3a pena u yciioBusTa 3a chOMpaHe, TPAaHCIIOPTHPAHE U PEIMKIIMpPAHE Ha
OTIAIBIIH.

LuTatute OT MOKYMEHTH IOKa3BaT HEOOXOAMMOCTTa OT BBBEXKJaHE Ha "JAMHAMHYHM W WHTETPHPAHU
CHCTEMH 32 MOHHUTOPHUHT", KaKTO U "MOJCHUIIBaHE Ha KallallUTeTa 3a MHCIEKIHMOHEH KOHTpoa" (wi. 22, 3Y0).

3. Cwobcrosinue Ha oT4eTHOCTTa B O0mmHa Bapna

HCIIOCTaTT)‘IHO TOYHaA pETUCTpAld — B MHOT'O ClIy4an CUCTEMUTE 3a OTUUTAHEC JIMIICBAT aBTOMAaTHU3alusd U CE
0a3upar Ha PHYHU BBHBEKIAHHS, KOSTO BOJIM JIO TPEITKK ¥ HEKOPEKTHA HH(opManusl.

HeorunTane Ha HeperiaMEHTHPAaHH W3XBBPISHUS — JIMTICBA €(DEKTHBEH MOHUTOPUHT U KOHTPOI BBPXY
HEPETIIaMCHTHUPAHOTO U3XBBPJIAHE, KOETO HE CC BKIIFOYBA B O(i)I/IHI/Ia.HHaTa CTaTUCTHUKA.

Jlurica Ha MHTETPAIUS — HECHIIIACYBAHOCT MY JAHHHUTE OT PA3INYHUTE CHCTEMH 33 ChOMpaHe, COpTHpaHe
U PELMKIIMPAHE Ha OTNAaIbIUTE.

HenocrarpueH KOHTpOJ — JUIIcA Ha IIOCIIEA0BATENHA HHCIIEKIIMOHHA IEHHOCT U KOHTPOJIHU MEXaHHU3MU 32
rapaHTUpaHe TOYHOCTTA Ha JaHHUTE.

KopynunoHHY IpOsIBY U HETIPABUIIHO OTUMTAHE — Bb3MOKHOCT 3a MaHMITyJIallUU NIPU JOK/IaJBaHE, OCOOCHO
Ipu GUHAHCOBUTE OTUETH U IEOUTHUTE 32 YCIIYTH.

Henocrarpuna uHdpacTpykTypa — ocTapsiia TeXHUYecKa 0a3a, KOSTO 3aTpyAHsABAa aBTOMaTH3aLUATa U
MOJICPHUTE IOJXOI! 33 MOHUTOPUHT

OOmiecTBeHa OCBEOMEHOCT — HHCKAa MH(QOPMUPAHOCT U AHTAKUPAHOCT HA TPAXKIAHUTE 32 €KOJOIMYHO
OTYHTaHE U ChOMpaHe.

Cucremara 3a oTyMTaHe He 00XBalla aJeKBaTHO ,,He(OPMATHUTE  IOTOLM OT OTHAXBLM, KATO HAIpUMeEp
chOpaHHUTE OT MAJIKH ITyHKTOBE 32 BTOPHYHH CYPOBUHH WM OT JIEHHOCTTAa HA "MaJIKUTE THPTOBIH HA OTIAIBIA".
ToBa BomM A0 MOAICHSIBAHE HA PEATTHUTE KOJIMYECTBA PELUKIMPYEMH MaTepHaliid, KOUTO ce ChbOUpaT B Ipaja, u
M3KpHUBsIBa 00IaTa KapTHHA.

B rogumauTe otuetn Ha O6muHa BapHa ce mpeacTaBsaT JaHHU 3a CbOpaHUTE KOJMYECTBA CMECEHH OMTOBU
OTITAIbIH U Pa3JeTHO CHOpaHU OTHAIBIIH IO MPOLEHTH CIPsIMO 3anoxkennTe menu B wi. 31 Ha 3YO (durypa 1).

B Tabnuma 1 ca mpeacTtaBeHU pa3iIrKUTe 33 PEaTHO ChOpaHUTE OTIABIH OT OllepaTopuTe B oOmmHa BapHa
B roqumHuTe oT4eTH Ha O0muHa Bapua n Ha UAOC.

OCHOBHHTE KOHCTaTUPAHH MPOITYCKH B OTYUTAHETO CA!

Henocrarpuna nmpociieAMMOCT — JIMIICBA FrapaHLus 3a MOCIECAOBATEIHO OTYMTAHE HA OTIaABLUTE OT MOMEHTA
Ha cbOMpaHe 10 TPETUPAHETO UM.

HecvoTBeTcTBUS B JaHHUTE — Pa3IndMs MEXIY PEaTHUTE KOJIMYECTBA, ChOpaHH OT ONEPaTOPUTE U TE3U B
TOJUIITHUTE O0TYeTH Ha oburrHa Bapaa n UAOC.

Hucka crerneH Ha 1eTailIHOCT — JIMIICBAT JAHHM 110 KBapTajal U MO M3TOYHHULM (JOMAaKHMHCTBA, THPrOBCKH
00EKTH, CTPOUTEITHH TUIOIAIKH).

Jlurmca Ha qUTHTANHA CUCTEMa — OTYETHOCTTA C€ U3BBPIIBa OCHOBHO Ha XapTHEH WM TabJIMyeH HocHuTel, Oe3
BB3MOKHOCT 3a IPOBEPKA B PEATHO BPEME.

Orpannuen koHTpol — obmuaara 1 PUOCB pa3zuntaT OCHOBHO Ha JIEKJIapaluy OT OepaTOpUTE.
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MpoueHT cbbrpaHe (%)
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MpoueHT Ha cbbupaHe no BMA oTNaabk B ObwKHa BapHa

T T
Nnactmaca XapTus

Bua oTnagbk

T T
Crbkno MeTtan

T T
Buo CMmeceHu

®urypa 1. Cr6panu oTnagply B IPOUEHTH cpaMo neiuTe B Wwi. 31 B 3YO 0T rogumHuTe 0T9ETH Ha

Taéauua 1. Paziuku Mexay peajiHo ChbOpaHUTE KOJIMUYSCTBA OTIAIbIM OT OIIEpaTOPUTE B OOIIMHA
Bapna B roauiianTe otyetr Ha OOmmHa Bapaa u MTAOC

O6mmua Bapna

Bua otnaabk OTyeTeHOo KOIUYECTBO OT Peasno ch0paHo
Oo6muHa Bapua (t) KOJINYeCTBO B OTYETUTE HA
HAOC (1)
[Tmactmaca 1200 1000
XapTus 1500 1400
CTBKIIO 900 750
Meran 800 700
buo 600 450
Cwmecenn 2000 1800
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CpaBHeHue MeXxAay Lenu 1n nocTurHatu pesyntatv no 4n. 31 ot 3YO
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®@urypa 2. CpaBHeHHE MEXIY I U MTOCTUTHATH pe3yaTaTd o wi. 31 ot 3YO

3.1. Xumore3u 3a NIpUYHHHTE

[IpomnyckuTe B OTYMTAHETO MOTAT JIa CE ABJDKAT Ha CIEeJHUTE (PaKTOPH:

TexHnosornuHa nzocrananoct: Jlurncara Ha MOJICPHU KAHTAPHU CUCTEMHU HA CMETOW3BO3BAIINTE KAMUOHU
Y Ha CCH30PH 32 ITBJIHOTA B KOHTEHHEPUTE BB3MPEISITCTBAT CHhOMPAHETO HA TOYHH JJAHHU B PEATHO BpEMe.

AJIMUHHCTPATHBHH Gapuepu: Pa3niuHuTe JOrOBOPHU OTHOIICHUS C OTNIEPATOPUTE U JIUTICATA HA CTPOTH
W3UCKBaHUS 32 JICTAWITHO OTYUTAHE IO MOTOIH B JJOTOBOPUTE C TIX

Jlunca Ha crumynau: Hsma noctarhbuHo (MHAHCOBM CTUMYJIM KAakTO 3a OMEpPaTOpPHTE, Taka W 3a
IpaXJIaHUTE, J]a IOJOOPAT Pa3ieIHOTO ChOUPaHE U TOYHOCTTA HA OTYHTAHETO.

3.2.CaHKuuH 32 HAPYLIEHHUs B CHCTEMaTAa 32 OTYHUTAHe HA OTHAAbLHUTE

B crotBercTBUE che 3YO U NPUIOKUMUTE HOPMATUBHU, HAPYIIUTEIUTE, U3BbPUIBAIIMN HEPErJIaMEHTUPAHU
U3XBBPISHUS WM HEKOPEKTHO OTYMTAHE, MOrar J1a ObJaT CAaHKIMOHUPAHU ChC:

e ['mo6a mo 10 000 neBa 3a ¢puznyecku muia, A0 50 000 reBa 3a ropunuuecku auna (wi. 76, 3Y0);

e 3agbDKUTENIHA KOPUTHPALla AEHHOCT U Bb3CTAaHOBABAaHE Ha ChCTOSIHUETO;

e OrtHemaHe Ha pa3peUIeHUs] WM JMIEH3MM 3a YNpaBlieHHWE C OTHAXbUM NPH TEKKU U CHCTEMHHU

HapyILCHHS.

I[Ipenopbyann n3MeHeHHs] B 3AKOHOATEJICTBOTO U HApeAOHuTe

OcHoBHara e € Jja ce BbBEAAT CbBPEMEHHN MEXaHU3MH 33 MOHUTOPHHT M CAHKIIMOHUPAHE, KAKTO U CTPOTH
M3HMCKBaHM 32 OTYETHOCT.

[Ipemnoxenns 3a U3MEHEHUS:

1. 3axon 3a ynpasijenne Ha otnaabuute (3YO):

¢ BeBekaHe Ha 3abIDKUTENHA aBTOMATU3MpaHa CUCTEMA 34 pEaIHO BpEME OTUMTAHE U MPOCIENSIBAHE HA
OTNAbLHNTE;
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e BrBexkgane Ha IEHTpalM3uMpaHa IutaTdopMma 3a MmojaBaHe Ha aaHHM, uHTerpupaHa ¢ HAII, HCU u
MWUHHCTEPCTBOTO HA OKOJIHATA CPe/ia U BOJUTE;

o CTpory CaHKIWY 32 HEMPaBOMEPHHU JaHHU WM HETMPABUIHO OTYHTaHe, MEHUMalHa ri1o6a ot 20 000 ieBa
3a QUpMHU.

2. Oo0muHcka Hapenda Ne 10/2019:

e BkirouBaHe Ha 33IBJDKCHUETO 32 U3ION3BaHE Ha Xapayep u codTyep 3a aBTOMATU3UPaHO OTYUTAHE;

o [IpoBexmaHe Ha peJOBHH OJUTH M WHCIIEKIIUH ¢ (PMHAHCOBU CAaHKIMH MIPU HAPYIICHHS.

3. IloaroTroBka Ha MPOEKTOHApPeI0U:

e BnbBexIaHe Ha U3MCKBAaHUS 32 MyOIMYeH JOCTBII IO CHCTEMaTa 32 MOHUTOPHHT.

e VTBBpXK/AaBaHE HA CTAHJIAPTHH MPOTOKOJH 32 UHCIIEKIIMY U BaJHIUPaHE Ha JTaHHUTE.
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3.3. Ilnan 3a neiicTBue

AHanu3 1 orieHKa Ha Tekymara cuctema — MOCB, obmuau (3 Meceria);

BaenpsiBane Ha aBToMaTH3upana matdopma 3a oruetHoct — UT cnenmanuctu, odoumau (6 Mecena);
Obyuenue Ha cimyxxutenu u onepatopn — OBAC, oOmmHCcKH ciryx0u (4 mMecerna);

IIpoBexmane Ha TUIIOTEH NPOEKT U afanTanust — O0mmHa BapHa (6 Mecemna);

[TeaHO BBEBEXMAaHE U TIOCTOsTHEH KOHTpoI — MOCB, ob6muHcku Biacty (1 ronuHa).

3.4.PuckoBe

OTtka3 3a nmpueMaHe Ha HOBHTE CHCTeMH - HamansBane Ha chOupaemoctTa — [IpoBekmane Ha oOydYeHUS;
00sICHUTETHA KaMTIaHMSL.

HapactBane Ha pasxoaute - Henoctur Ha dpuHancupane — EBporeficku MpoekTH B pUHAHCHpPAHE.

Hecmaszpane Ha cpokoBete - 3a0aBsiHe Ha Tog00peHnsTa — [locTossHeH KOHTPOI U OTIETHOCT.

3.5.Bn3aeiicTBHe HA MPONYCKUTE

HeanexBaTHaTa OTYETHOCT BOAU JIO:

e 3arpyIHEHO CTPATeTHYECKO IUIAHNPaHE HAa HOBU CHOPHKEHHUS 3a PA3eIHO ChONpaHe;

e Puck OT HeTOCTHraHe Ha HAIIMOHATHUTE U €BPONEHCKHUTE LENH 33 PeIUKINPaHE;

e HenoBepue cpex rpakIaHNUTE U JIMIICA HA MOTHBAIHSA 32 PA3JIETHO ChOMpaHe;

e JloreHumamHyu (UHAHCOBU CAHKIWHU 3a BBIrapus mpu HEW3IIbIHEHHE Ha €BPOINCHCKUTE 3aIbJDKEHHS
(EBpomeiicka komucus, 2020).

3.6. 106pu npaktuku ot EC

Ecronust — HamyoHaNHA eNeKTPOHHA CHCTEMa 3a YNpaBJleHHE W TpociensBaHe Ha oTmnaabuute (Waste
Information System), kosiTo 0OeaMHSIBa TAaHHW OT BCUYKH OTEPATOPH.

['epmanus — neTaiiiiHa OTYETHOCT O PAaHOHH M M3TOYHUIIN, C BKIIFOUECHH CTUMYJIH 33 JOMAaKHHCTBATa C HUCHK
JSIT HA CMECEHHUTE OTHa IbIIH.

ABCTpHS — IPO3PaYHOCT Ype3 MyOIMYHO JOCTHITHU OHJIAH IIATGOPMH C JTaHHH 32 OOIIMHN M PETHOHH.

4. W3BoIM M NpenopbLKHU

IIpoekT 3a M13MeHeHMe U A0NbJIHEHHE Ha
Hapenbara 3a ynpaBienue Ha ornagbuuTe Ha O6muna Bapua

B 3akona 3a ynpasjienne Ha otnagbnute (3YO0):

BbBexkane Ha HaLMOHAIHA €JIEKTPOHHA CHCTEMA 32 OTYETHOCT B PEATHO BpEMe, 3aJbJDKUTEIIHA 38 BCUUKH
OOILMHY U ONIEPaTOPH.

3aabIDKATENTHO MyOMMKyBaHe Ha JaHHM 33 ChOpaHHUTE OTIAABIM MO KBAPTAIX U MOTOLIH.

BbBexkane Ha HE3aBUCHM OJMT Ha OTYETHOCTTA, M3BBPILUBAH OT CEPTH(PUIIUPAaHA OpraHU3alru.
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B o6mmnckuTe Hapenoun (mpumep Bapna):

HW3uckBaHe 3a MeCEYHa OTUYETHOCT OT ONEPATOPHUTE, BMECTO IOAUIIIHA.

O6ocobsiBaHe Ha OOMIMHCKA OHJIAMH TUIaTdopMa, NOCTBIIHA 3a TPaKAaHUTE, ChIbpXKalla JaHHH 32
pa3naeIHOTO ChOMpaHe.

BoBexkane Ha CTUMYJH (IaHBYHU OTCTBIIKH, ,,3€JICHH CepTH(PUKATH ‘) 3a KBapTaIH WIN (QUPMH, KOUTO
MOCTHUTAT BUCOKHU PE3YJITATU B PA3JICITHOTO ChOMpaHe.

Jleraiinin3upaHe Ha OTYETHOCTTA — 3aIb/DKUTEIHO pas3jiefisHe Ha [JaHHUTE 10 HM3TOYHMIIM: OWTOBH,
THPTrOBCKHU, CTPOUTEIHH.
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1. 3akoH 3a ynpasieHue Ha oTnaabuure, JAB, op. 53/2012 r., nocin. usm. JIB, 0p. 44/2023 r.
2. Hapenoa Ne 6 3a pa3nenHoTo chO0MpaHe Ha OTHAABIM OT XapTus, IJlacTMaca, MeTall ¥ cTeKiIo, JIB, Op. 102/2013
T.
3. Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and
repealing certain Directives.
4. Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive
2008/98/EC on waste.
5. European Commission. Waste Framework Directive — Implementation Report. Brussels, 2020.
6. Estonian Ministry of the Environment. Waste Information System (WIS), 2021.
7. Umweltbundesamt. Waste Management in Austria. Vienna, 2022.
8. BMUYV. Waste Statistics for Municipalities in Germany. Berlin, 2022.

74



KoHCTAHTUH
c a

érnmcko
<)
MADIVY VIR

XXIIT HAIIMOHAJIHA KOH®EPEHIIMA C MEXKAYHAPOJIHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

Pe3roMmera

75



KoHCTAHTUH

)
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Jlugusa Aumurposa, Iumursp Jloituen

Ulymencku ynusepcumem ,, Enuckon Koncmanmun Ilpecnascku, @axynimem no npupoOHu HaAyKu,
Kameopa “Buonocusn’”, yn. Ynusepcumemcka 115, 9700 LLlymen, Bvreapus
E-mail: l.dimitrova@shu.bg

Peztome: Kpaiibpexcnume naumku ezepa Ha Bvizcapus ce xapakmepusupam ¢ UCOKO CbObPAHCAHUE HA XPAHUMETHU
sewecmaa. Monumopunzogume cucmemu 3a OYeHKa HA GUMONIAHKMOHA U 600HAMA PACMUMETHOCT, KOUMO ce
U3NON36AM NO-YECTHO OM OPY2U 8 PAMKUME HA ObPACABHUME MOHUMOPUH208U NPOSPAMU He Peasupam MHO20 000pe
HA NOBUUABAHEMO HA KOHYEHMpayuume Ha Xpanumennu eeuwjecmad. B mosa npoyusane b6sxa uznoazeanu 6cuuxu
Hanuunu Oanuu 3a ezepomo Jypaukynax u ezepnusi komnaexc [llabna-E3epey, Koumo ca HaAIuyHu om 0vbpiicasHama
npoepama 3a Monumopune 3a nepuod om 14 coounu (2008-2021 2.). Ilenma bewe da ce udenmugpuyupam Hati-
BAJNCHUME NPOMEHU 8 EKONOSUYHUME NPOMEHUBH, KOUMO GIUSISIM GbPXY OYEHKAMA HA eKOJIO2UYHOMO CbCMOsIHUe
om ¢pumonnankmona u maxpogumume. Cvuo maxa Oewe 8adxrcHO 0a ce paszdepam 63AUMOBPLIKUNE MENCOY
u3cnedganume napamempu Ha Ka1ecmeomo Ha ooama 8 ogeme 600Hu mena. Hati-eascnume uzuunu u xumuunu
napamempu 6sxa onpeoeneHu, yYpe3 MHO208APUAHMEH AHAIU3, U NO-CHEYUATHO 4Ype3 AHANU3 HA 2laeHume
xomnonenmu. Cned moea udeHmuuyupanume 6adCHU NPOMEHIUBU 05SXa MeCMEAHU 3a HATUYUENO HA TUHEUHA
sasucumocm. Llerma na nocieonomo beute 0a ce HAMEPSM HAU-NOOXOOAUWUME NAPAMEMPU 3d ObI2OCDOYHO
00sICHeHUe HA eKOOSUYHOMO KAYeCMB0, 6b3 OCHOBA HA paziuyHu ouonocuunu unoexcu. Oceen mosa, Kvoemo e
8b3MOJICHO, Deule U3C1e08ana Koperayusama medxicoy azoma u gocgopa, 6 pe3yimam Ha KOemo ce nomewbpouxda
BAKTIOYEHUSNG OM  eKCNEPUMEHMATHU U3CIe08anusl @ ezepa ¢ NodobHu xapaxkmepucmuxu. Hnoexcvm Ha
DUMONIAHKMOHHUME 2PYRU, 6 OPUSUHATHAMA CU opMa HA Npedcmagsne HaA pesyimamume U OMUUMALKU
CMOUHOCUME HA CHOMHOUWEHUEMO HA €eKOA0UYHOMO Kayecmeo, 6e NoGuusn om KOHYeHmpayuume Ha
enekmpuuHama npogooumocm. Tozu napamemvp 3a Ka4ecmeomo Ha 600amd, C8bP3AH CbC CONEHOCMMA NOKA3d
ceoemo cunno enusinue 6 Ezepeyro ezepo u no-cnabo maxosa 6 ezepomo [ypankynax. He ca omxpumu xopenayuu
MedHcOy XpaHumennume geujecmea u maxpogumume u gumoniankmona. Tosa nomewvporcoasa Hab0OeHuAMA
u3evpulenu Ha esponelicko Hugo. B Illabnencko ezepo, 0030-3a6ucumama 63auMoBPb3KA MeJNCOYy HUMpamu u
dochamu nokazea, ye HacuwaHemMo Ha pazmMeopPeHUs Heop2aHuyeH a3om 600U 00 yeeauuaeane Ha gochamume.

Knwuoeu Ooymu: eympogpnu naumiku e3epa, npomMeHaAUGU HA OKOJHAMA cpedd, XPAHUMEIAHU 6eulecmed,
eIeKmPUYHa nposooumocm, Kpaiopexcue na Yepno mope, o6uonozuunu enemenmu 3a Kauecmeo, JUHENHU
3aeucumocmu

Long-term water quality alterations in coastal shallow lakes

Lidiya Dimitrova, Dimitar Doychev

Konstantin Preslavski University of Shumen, Faculty of Natural Sciences, Department of Biology,
115 Universitetska Str., 9700 Shumen, Bulgaria
E-mail: l.dimitrova@shu.bg

Abstract: Coastal shallow lakes of Bulgaria are characterized by their high nutrient content. However, their
phytoplankton and macrophyte assessment systems, which are used more often than others within state monitoring
programs, were not very responsive to the rise of nutrient concentrations. In this study, all available data for
Dourankoulak Lake and Shablensko-Ezeretsko Lake system from the state monitoring program for 14 years (2008—
2021) were used. The aim was to identify the most important environmental variable alterations that influence the
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ecological status assessment of phytoplankton and macrophyte-related indices. Likewise, it was essential to
understand the interrelations between the studied water quality parameters in both water bodies. The most
important physical and chemical parameters were determined by multivariate analysis, and in particular, the
principal component analysis. Afterwards, the identified important variables were used for linear regression
testing. The goal of the latter was to find the best-suited parameters for long-term ecological quality explanation,
from various biological indices. In addition, nitrogen—phosphorus correlation, where possible, was investigated
and confirmed conclusions from mesocosm studies from lakes with similar characteristics. The algae group index,
in its original form of representing results and considering its ecological quality ratio values, was influenced by
conductivity concentrations. This water quality parameter related to salinity demonstrated its influence in Ezeretsko
Lake and in Dourankoulak Lake. Nutrient relationships with macrophytes and phytoplankton were not discovered.
This confirmed observations on the European level. In Shablensko Lake, a dose-dependent interrelation between
nitrates and phosphates shows that saturating the dissolved inorganic nitrogen is related to the increasing
concentration of phosphates.
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Keywords: eutrophic shallow lakes, environmental variables, nutrients, conductivity, Black Sea coast, biological
quality elements
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Ouenka Ha TypUCTHYECKHMTE (DYHKIUHM HA 3aIIMTEHH TEPUTOPHHU: HA IPUMeEpa HA
NPHUPOJEH NAPK ,,371aTHH nsacbUu (bbiarapus)
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Bans Bacuiepa!, Cenmxan Caépuena®, Jlopa Kabakuunepa!

I IIlymencku ynusepcumem ,, Enuckon Koncmanmun Ipecnascku, Daxynmem no npupooHu HayKu,
Kameopa ,,['eoepaghus, pecuonanno pazeumue u mypuzom “, yn. Yuusepcumemcka 115, 9700 Lllymen,
bvneapus
2 TUKTIO — Bapua, Kameopa ,, Hayxu 3a o6pazosanuemo “, yr. [-p Bopuc Boxckoe 1, 9010 Bapna,
bvneapus
E-mails: v.vasileva@shu.bg, s.sabrieva@shu.bg, d.kabakchieva@shu.bg

Pezrome: [Ipupooen napk ,, 3namuu nacvyu *“ ce namupa 8 Cegepousmouna bvaeapus, na 17 km cegeprno om Bapua.
Totl e Hatl-ManKusm no naow NPUPOOEH NApK, HO e YeHeH NPUPooeH 0bexm cped oouupHume, CUIHO AHMPONOSEHHO
Moouguyupanu mepumopuu Ha 6vrcapckomo Yeprnomopue. 3auwumenume mepumopuu 6 Bvacapus ca mepumopuu
€ mypucmuyecku NOMeHYuan u 3a npupooocvoopasiu opmu na mypuzvm. Tesu cneyuguunu popmu Ha mypuzom
donpunacsam 3a nocmueare Ha yeaume 3a ycmouuugo pazsumue (L[VP). I[lopaou mosa me ca 6unu obexm na
HAYYHU U3C1e08anUsl npe3 nociednune 2o0unu. Upes uznonzsaune Ha ankema u opyeu mMemoou, uzciedosamenume
ycmauoeasam obwama pasno3HasaemMoCcn HA pPAuoHa U aHAIU3UPAM MHEHUAMA HA Hocemumenume OMmHOCHO
mMypucmu4eckomo u3non3eare Ha mepumopusama Ha napka. Cnopeo pesyimamume om npoyu8aHemo, 8bHpeKu
cvlyecmaysawume npooaemu, nPUPOOHUAM NApK ,, 31AMHU NAC YU * UMA NOMEHYUAl 3a ONa3eane U ynpasieHue
Ha npupoOHume npoyecu u, yCnopeoHo ¢ moéd, 8b3IMONCHOCH 34 pa3eumue Ha YCMouyus mypusvm U npuideane Ha
eKONI02UYHO-00pazoeamenty U mypucmuyecku npoepamu. Illo-namamvuwiHy usciedganus oOuxa moenu oa
KOMOUHUpAm NO-UHOBAMUBHU U CMECeHU MemOoOO0N02UY, 3ad 04 pA3UUpAm U3CIe008aMeNCKUl UHmepec.
Pezynmamume om mosa uzciedsare mozam 0a Hacowam mypucmuieckume 0etiHOCmu Had NAPKA KbM YCMOouuusy
NPAKMUKU.

Kntouoeu oymu: npupoonu napkose, npupoona cpeoa, ueu 3a ycmoiuiueo pazsumue, mypusvm, eKOCUCHEMHU
yeayzu

Protected areas for the purposes of sustainable tourism development: a case study of
Zlatny piasatsy nature park (Bulgaria)

Vanya Vasileva', Sevdzhan SabrievaZ, Dora Kabakchieva!

! Konstantin Preslavski University of Shumen, Faculty of Natural Sciences, Department of Geography,
Regional Development and Tourism, 115 Universitetska Str., 9700 Shumen, Bulgaria
2 DIKPO — Varna, Department of Educational Sciences, 1 Dr. Boris Bozhkov Str., 9010 Varna,
Bulgaria
E-mails: v.vasileva@shu.bg, s.sabrieva@shu.bg, d.kabakchieva@shu.bg

Abstract: Golden Sands Nature Park is located in Northeastern Bulgaria, 17 km north of Varna. It is the smallest
nature park in terms of area, but it is a valuable natural site among the vast, highly anthropogenically modified
territories of the Bulgarian Black Sea Coast. Protected areas in Bulgaria are territories with tourist potential and
for environmentally friendly forms of tourism. These specific forms of tourism contribute to achieving the
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Sustainable Development Goals (SDGs). Therefore, they have been the subject of scientific research in recent years.
Using a survey and other methods, researchers establish the general recognizability of the area and analyze visitors
opinions about tourist use of the park's territory. According to the results of the study, despite the existing problems,
the Golden Sands Nature Park has the potential for the protection and management of natural processes and, in
parallel, the opportunity for the development of sustainable tourism and the implementation of environmental,
educational and tourist programs. Further research could combine more innovative and mixed methodologies to
broaden the research interest. The results of this study can guide the park's tourism activities towards sustainable
practices.

’

Keywords: natural parks, natural environment, sustainable development goals, tourism, ecosystem services
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BabxHoBM 32 npomsHa! 31paBe, TPaAMIMU M TEXHOJIOTHU B XapMOHHMS € IPUPOAATA

Hopnanka Enepa

CHI] ,,Moeca, 3nam, meops“, ’K.K. ,, Braoucnae Bapnenuux”, 61. 403, 9023 Bapua, bvacapus
Meouyuncku ynueepcumem ,, [lpogh. 0-p Ilapackes Cmosanog“, yu. ,, I[lpoghecop Mapun J/[punos“ 55,
9002 Bapna, bvreapus
E-mail: yordanka.eneva@mu-varna.bg

BbBeaenne

3Ha4ynTeNHA YacT OT MIIQJUTE XOpa MpeKapBaT Haja 6—8 yaca JTHEBHO B JUTHTAIHA Cpella, CIIOPE] peauia
npoyuBanus. [lo manam Ha C30 80% oT mompacTBammTe CIOPTYBAT MO-Maiko OT 60 MUHYTH NTHEBHO W MIMaT
JKellaHHue, HO HAMAT Bh3MOXHOCT 33 aKTHBHO BKIIFOUBAHE M OITO3HABAaHE HA KYJITYPHOTO HACIIE/ICTRBO.

IIpo6aem

Cnopen namre n3cnensane ¢ yaerunu ot I[II'U ,,JI-p UBan boropos* mom 20% ce omuTBar aa ce XpaHsaT
3/PaBOCIIOBHO, OCTaHAJIMTE XalBaT HEII0 Ha0bP30, HA Kpak, JIIOOMTENM ca Ha HE3IPaBOCIIOBHOTO XpaHEHE,
MPEIIOYUTAT YUTIC U CIAKUIITN. MHOTO TpeBokeH ¢ (akTa, ue 60% OT aHKeTHpaHUTe, YIOTPEOSIBAT aJTKOXOJ, HAJT
68% mpeanounTaT ra3upanu HanuTKH, Hax 20% ca akTuBHU mymaun u Haja 35% He obuyar ga cioptyBat. Tesun
JIAHHU COYaT Y€ ChIIECTBYBa HapacTBallla HYXJa OT MPOrpaMH, KOUTO ChUETaBaT 3[paBe, EKOJIOTHUs, KyJITypa U
TEXHOJIOTHH B HHTEerpupaH moien. ChbBpeMeHHaTa TUHAMUYHA U parMeHTUpaHa Cpejia TH OTKHhCBA OT MPUPOJIATa,
orpaHnuaBa (usnyeckaTa aKTHBHOCT W PEATHOTO OOIIyBaHe TOMEXIY WM. [IpekomepHara JUTHUTAITHA
AHTXKUPAHOCT BOJIY JI0 EMOIMOHAJIHA TIPEYMOpa, CTpec | 3aryba Ha YCTOWYHMBH IICHHOCTH. KyaTypHUTE Tpaauuu
ce MOJIICHSBAT, a JI[yXOBHATA U €KOJIOTMYHATA KYJITypa OTCIIa0Ba.

OcHoBHa 1eJ

Ja cp3ganeM BIBXHOBUTENHN Cpell MIIAANTE X0pa, alelipalii KbM ISUTOCTHA MTOJIOKUTETHA IIPOMSIHA dpe3
M3TpaKIaHe Ha 3paBOCIOBHH HABWIIM, 3aCHJIBaHE Ha BpB3KaTa C MpHUpojAaTa M OBITApCKUTE TPAIWINH, U
pa3BHBaHE Ha YMEHHA 32 CMHCIICHO H3Mo3BaHe Ha TexHonoruute (Qur. 1). M36panu cMe cienHuTe HapaBIeHUS:

SN AR SN VN —
0% DI X D '2:(‘4\ 1. 31paBe 1 AKTUBHOCT — J1Ja HACHPYUM MIIAJUTE XOpa KbM
MOBEYE ABM)KEHHUE, CIIOPT M 3PABOCIOBHO XPAHEHE Upe3

Bnbx H O B M MOXOJIH, CIIOPTHU I€HHOCTHU 1 KYJIMHAPHHU PaOOTHIIHHUIIH.

2. Ilpupoma u exoyoruss — Ja pa3BUEM EKOJIOIMYHA

3A ﬂPOMﬂ HA! KyJITypa ¥ OTIOBOPHOCT 4Ype3 eKO-paOOTHIIHHUILIM,

WHHULMATHBY 32 Oa3BaHe Ha NPUPOAATa U €KOINPAKTHKH.

R 3. Tpaguuuu W KyiTypa — Ja YKpPEemUM Bpb3Kara Ha
v

MIIAUTE XOpa C OBJArapckuTe Tpalulud, oOWYau |
¢donkiIop upe3 MEXIYNOKOJEHYECKH NEHHOCTH M
TBOPYECKH U35IBH.

4. JlurutanHu ymMeHus — Aa NOAoOpUM yMEHHsTa Ha
MIIaJMTE 32 Ch3JaBaHe U MOMYJISIpU3NpPaHe HA TUTUTAIHO

v

SAPABE, TPAAULIMN

W TEXHOJIOTUH ChIBPKAHKE, CBBP3aHO C KYITYypa, 34paBe M €KOIOTHS.
B XAPMOHMA C NIPMPONIATA 5. OGLIHOCT U CIIOJIENSHE — JIa U3rPaUM aKTHBHA MPEXka
N Woar k& LW JAv ¢
% DG P JlX DB 2 OT ,,MJIQJIV BIBXHOBHUTEIHN", KOUTO 1€ OBIAT ITOCIAHUIN
Ha 3/paBOCIOBEH, NMPUPOJOMIANAN] M KyJITYpHO OOrar
RS L O
%'X"X.“:QX\‘?’:\_I'):","_"} HAYMH HA KUBOT.

®urypa 1. Jloro Ha npoekTa
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IMapTHBOPCKH OpraHu3anuu
[I'T ,,A-p Usan boropos* u Haponuo unramume ,,Enun [lenun 1977%, rp. Bapna.
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ETanu Ha peanusanus

1. ToarorBuTesien. BkimouBa paboTHO ChBEIIaHKUE M 00CHKIAHE HA 3a/lauuTe.

2. Uaopmanmonen. Miaiexxure choupaT uHpopMaIus, MHTCPaKTUBHH, 00pa30BaTEIIHA MaTCPUAIIH, HIICH
Y J00OpY MPAKTHUKH 32 3IPaBOCIOBEH U MPUPOJIOINAISIII HAYUH Ha )KUBOT. V3roTBAT NpOEKTH 3a OaHep, AUILISHA U
q)naepn. OTpaSSIBaT BCUYKHU MHUIIMATHUBU U JaBaT I/IH(bOpMaHI/ISI 3a MUHAJIM U OPCACTOAIIN CLOUTHS B pasjIn4yHu
JAUTUTAITHU HJ'IaT(i)OpMI/I. CCHCKTI/IpaT CHUMKOBO U JJUTUTAJIHO CHbAbPiKaHUC.

3. O0yunTe/ieH U MPUJIOKHO-IPaKTHYeCKU. Ch3]aBaHe Ha CICIHUTE KIyOOBe: ,,3/[paBeH U €KOJIOTHYUCH
kommac®, ,Ilpustenu Ha ¢oaxiaopa“, ,,Crnopt Ha otkputo” u ,,C MBapocTTa Ha KHurute . B kiyOoBere ce
M3MO0JI3BaT HeOpMaIHU METOJM Ha OOy4YeHHE, KaTo YOPKIIOINOBE, PAaOOTHJIHHMIIM HAa OTKPUTO, CTHMYJIMPAIIU
YYaCTHHUIIUTE 32 YUeHE, MPOMIHA Ha MUCIIEHETO M BOJIEHE Ha 3[JpaBOCIIOBEH U ITPUPOAOCHO0pa3eH HAYMH Ha KUBOT
(®wur. 2). Cp3maBar ce TUAECPCKHA TPYITH — BABXHOBUTENH 3a MTPOMSIHA M aKTUBHU OPTaHW3aTOPH Ha CHOUTHSL.

B mpoekra ca npensuieHd qBe 0OIIM MEPONPHUAITHS 32 BCUUKU y4acTHHIM: ,,IladeTHO Osirane u cnopTHU
WTpU B MOpCKara TpaawHa™ W ,,[ypUCTHYECKH MOXOA ‘, HEJSAIM HAaChp4YaBaHE Ha CIOPTHATA aKTUBHOCT CpPEN
MJIaIUTE XOpa.

®urypa 2. CHUMKH OT ASHHOCTH 10 POEKTA

4. 3akaouuTesien eran ,,CbBpeMeHHa ceasiHka“. KimyOoBeTe oTuuTar cBOsITa padoTa MO NMPOEKTa H
OCBILECTBABAT MEXKIYIOKOIEHYECKAa CBBP3aHOCT C TOCTHM, NOTOMUM Ha Tpakuiicku Oexanuu. CexsHkarta
o0enuHsBA TpaauLMM, €KOJOorus M oOmHocTeH OyX. KiryOoere oOMeHAT uHGpoOpManusi 3a JEHHOCTHTE CH
MOCTUTHATHUTE Pe3yITaTH.

duHaHCcHUpaHe
[IpoexTsT € PpuHaHCHpaH MO mporpama ,,Mnaaexku aeiiHocTH Ha obmumHa Bapna®, J125001618BH/25.09.
2025 1.
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Kopenu n MapmipyT — n3y4aBaHe Ha YCTOMYMBOCT Ype3 MPUPOJATA

Croiina UiueBa

CHI] ,,Moeca, 3nam, meops“, ’K.K. ,, Braoucnae Bapnenuux”, 61. 403, 9023 Bapua, bvacapus
E-mail: mogaznamtvorya@gmail.com

BoBenenne

C HapaCTBaHETO Ha JUTHTAIM3AIMATAa W KOHCYMaTOPCTBOTO HAOJIOJaBaMe CIaj B EKOJOrMYHATa
OTTOBOPHOCT M aHTXUPAHOCTTA U TIPsIKaTa Bpb3Ka Ha XopaTa ¢ pupoHaTa cpefa To3u mpoiiec € 0CoO0EHO BUAUM
IIpH TPYIUTE B HEPABHOCTOHHO IIOJIOKEHWE, KOWTO YECTO HsIMAT JOCTHI A0 MPaKTHUecKo oOpa3oBaHWE 3a
YCTOWYMBOCT.

MoTuBanusi 4 He00X0TUMOCT OT IPOMSIHA

B KOHTEKCTa HA ChbBPEMEHHUTE €KOJIOTMYHH U COI[HAIIHYU MPEAN3BUKATEIICTBA € HEOOXOIUMO MTPEOCMHUCIIIHE
Ha Bpb3KaTa MEXK/ly YOBeKa U npupojarta HyxkeH e HOB MoJies1 Ha )KUBOT, OCHOBAH Ha YCTOMYUBOCT, OCh3HATOCT U
npuobinasane. [Ipoektst ,,KopeHnu u MapIipyTy u3ydaBaHe Ha YCTORYHMBOCT upe3 npupozara’ (dur. 1) npeanara
MMEHHO TaKbB IIOAXOJl Upe3 YUEHE cpel IMPHUpojAaTa, MPAKTUYECKH IEHHOCTH U EKOJOTHYHO 0O0pa3oBaHHE,
JOCTBITHO 332 BCHUYKH.

“hg Ha yc10W‘“N
®urypa 1. Jloro Ha npoekta

OcHoOBHA 1eJ H OIIeIN
[IpoexTsT MMa 3a 11T a Ch3AajIe MPUOOIIABAIIY 00pa30BaTEIHHU ITPAKTHKH, Oa3MpaHH Ha OTIMTA B IPUPOJTHA
cpena. [locraBenu ca cieTHUTE ITOIIEITH:
> PasBuTHe Ha 3HAHMSI, YMEHHS U HATJIACH 32 YCTOWYHBO Pa3BUTHCE;
» OcurypsiBaHe Ha JIOCTBII JIO €KOJOTMYHO 00pa30BaHKE 3a XOpa B HEPABHOCTONWHO MOJIOKCHHE;
» HacbpuaBaHe Ha COIUATHOTO MPUOOIIABAHE  AKTUBHOTO IPAXIAHCTBO;
» Tlpunarane Ha MHOBATHBHU JTUTUTAIHH PEIICHUS B O0YYCHHUETO 32 YCTONYUBOCT.

Peamm3anus
[IpoekThT ce peanmusupa OT cApyKeHUe ,,Mora, 3HaM, TBOPS', KOETO pa3BUBa 00PA30BATEIHU U COI[UAITHU

WHUIMAaTUBU B o0Oactra Ha YCTOIZHHBOCTT&.

IIapTHBOPCKHU OpPraHu3anuy
Axagemus ,,CEKDEV” u Axagemus , Pixie®.
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KoHCTAHTUH

)

JeiinocTn

[IpoekThT BKIIOYBA pasHOOOpa3Hu JeitHoCcTH (Dur. 2):

O6pazoBaTeHH KypcoBe U MPaKTUIECKH 00YUYEHHS M0 yCTOUYHBOCT;
CeMHUHApH U TBOPYECKU PAOOTHITHHIIU 32 €KO OCBEJOMEHOCT;
[Iporpamu 3a TUTUTATHA YMEHHS U YIPaBJICHUE HA OTIAABIUTE;
OO0pa3zoBarenHu MpakTUKU upe3 HabroaeHue (job shadowing).

XXIII HAIIMOHAJIHA KOH®EPEHIIUSA C MEXKJIYHAPOJAHO
YYACTHMUE “IIPUPOJJHU HAYKMU '2025”

érnckort

MATVVIRIL

YV VVY

®@urypa 2. CHUMKHA OT AEWHOCTH TI0 MTPOEKTa

OuakBaHM re3yaTaTu
VYyacTHUIMTE e MOTaT Aa:
» IloBumiaT 3HaHMATA, YBEPEHOCTTA M AHTAKHUPAHOCTTA CH TI0 TEMH 33 YCTOHUMBO Pa3BHUTHE;
» Pa3BuAT mpakTHUeCKW yMEHHS B YIpaBICHHWE HA OTMAABINTE, YCTOHYMBOCT B OIA3BAaHETO Ha
O6ropasHoobOpa3meTo, AeHCTBUS B 00JIACTTa HA KIIMMAaTa, KphroBaTa NKOHOMUKA;
» CraHar MECTHY JMJEPH M 3aCTHITHUIIN 32 €KOJOTUYHH IPAKTUKH;
» CrozensT onuTa CH ¢ MECTHH OOIITHOCTH 4Ype3 00y4eHHs ¥ MyOIMYHN CHOUTHS.

®uHaHcupaHe
[IpoexTsT € puHAHCHpaH 1O mporpama ,,Epasem+*, kimouoBa neitHoct 1 ,,00pa3oBarenHa MOOMITHOCT 3a
rpaxgaHu®, cekTop ,,O0pa3oBanue 3a Bb3pacTHU, mpoekT Ne 2025-1-BG-01-KA-122-ADU-000314527.
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