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MARIAN PULINA - THE FOUNDER OF POLISH-BULGARIAN
KARST INITIATIVES

Andrzej TycY, Petar Stefanov?

¥ Department of Geomorphology, University of Silesia
2 National Institute for Geophysics, Geodesy and Geography — BAS

Annotation: Marian Pulina (1936-2005), Polish Professor of geography, working for more than 40 years on Karst,
speleology and glaciology. His work was internationally important and resulted of many important karst initiatives. He
was the founder of Polish-Bulgarian cooperation on the field of karst studies. Based on his personal contact with
Professor Vladimir Popov he established fruitful scientific and educational cooperation started in 1979. He was founder
of Speleological School in Poland, which idea was introduced in Bulgaria — several Bulgarian schools were organized
in early 1980s. He died on 22" October 2005, just a day after the end of the conference in Shumen Protected karst
territories - conditions, problems, perspectives — on which the Forum is based.
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Ten years ago, in October 18M-21%, 2005, the first international scientific conference
“Protected Karst Territories — state, problems, perspectives” held in Shumen, Bulgaria. One of the
expected participant of this meeting was Professor Marian Pulina from the Department of
Geomorphology University of Silesia. He was expected there as the important participant of the
scientific discussion, but also as a friend of the Bulgarian karst researchers. Unfortunately, Marian
Pulina was ill at that time and following a brief bout with cancer he passed on the October 22",
2005.

The third international scientific forum “Protected Karst Territories” in Sofia, in September
2015, is dedicated to the memory of one of the initiators and good spirit of the forum organized by
the Bulgarian Academy of Sciences and the National Institute of Geophysics, Geodesy and
Geography.

Marian Pulina was the doyen of Polish speleology and karstology, as well as explorer and
researcher of Polar regions, outstanding geographer and geomorphologist. He was a professor at the
Faculty of Earth Sciences, University of Silesia (Poland). Several obituaries and texts In Memoriam
describing his curriculum vitae and literary output were published (e.g. Kunaver 2006; Nicod,
Salomon 2006; Tyc 2005; Tyc et al. 2006a, b; Tyc, Stefaniak 2007), even in Bulgarian (Stefanov
2006). In this paper we wish to present mostly the activities of Professor Marian Pulina influencing
the collaboration of Polish and Bulgarian karst researchers and their common initiatives.



Fig. 1. Professor Marian Pulina when celebrating his 65™ birthday on the 20" Speleological School in Cieszyn, Poland
(photo by Mirostaw Barcicki, 2001) and the memorial engraving of Marian Pulina (made by Zbigniew J6zwik, 2005)

Marian Pulina was born on August 3" 1936 in Bydgoszcz (north of Poland). Since 1954 he
studied geography at the University of Wroctaw, where in 1955 he became a caver and founder-
member of the caving club in Wroctaw. As a student he performed his early speleological
investigations in caves of Sudetes and Tatra Mts. and published his first papers (in Polish journal
Speleologia, he was co-founder of it). Immediately after university studies Marian Pulina moved to
Wojcieszow taking the job as a technician in the limestone quarry and as researcher in the Field
Station of the Institute of Geography of the Polish Academy of Sciences. As a result of scientific
progress and published papers he obtained postgraduate scholarship of PAS and completed doctoral
dissertation dedicated to karst phenomena in the Sudetes and received PhD degree in 1964 (in 1977
his thesis was published as a separate volume of Dokumentacja Geograficzna).

His university career started in 1965 when Marian Pulina began work as assistant of
Professor Alfred Jahn (mentor of his master and doctoral thesis) in the Department of
Geomorphology in the University of Wroctaw. There he obtained habilitation (tenure) degree in
1972, based on dissertation Chemical denudation on the carbonate karst areas (published later as a
separate volume of Prace Geograficzne — Pulina 1974) (Fig. 2). In 1975 he began to organize his
own scientific and teaching team in the University of Silesia in Sosnowiec, where one year later he
moved from Wroctaw and spent next 30 years. Professor Marian Pulina organized and supervised in
the Faculty of Earth Sciences of the University of Silesia unique in Poland and in Central Europe
scientific and tutorial centre of karst and glaciological studies.



Fig. 2. Front cover of the important contribution of Marian Pulina to the climatic karst geomorphology on the
Chemical denudation on the carbonate karst areas published in 1974; Rodopes and Stara Planina in Bulgaria are an
important examples examined within the European karst regions

Cave and karst studies of Marian Pulina evolved from climatic geomorphology, cave
microclimate and periglacial processes in caves, through dynamic geomorphology (chemical
denudation and cryochemical processes), to human impact on karst and karst processes, finally to
glaciospeleology and cryokarst. His charismatic scientific and teaching career resulted in more than
150 papers and several books, first Polish textbook of karstology among them (Kras. Formy i
procesy, 1999), over 150 graduated students and above a dozen conferred PhD degrees (not only in
Poland). Thanks to his interesting way of lecturing, spectacular examples from different regions of
the World used for presentation, as well as good level of French language, almost every year he
spent some weeks for lecturing in universities in Lyon, Grenoble, Bordeaux and Strasbourg in
France and in Montreal, Padova and Madrid.

When Marian Pulina as a young researcher he was a fellow of the Institute of Geography
PAS, he met Professor Jean Corbel at the University of Lyon. Contact with Professor J. Corbel and
his collaborators (e.g. Tatiana and Roland Muxart, Philippe Renaud), French karstology and modern
methods of karst studies was a very significant event in the scientific career of Marian Pulina and
influenced the whole his life. The most significant directions of his studies — chemical denudation in
karst and polar regions were born in early 1960s when he visited France and participated in
Corbel’s studies in Vercors. It was also the time of the first indirect contacts of Marian Pulina with
the Arctic. Jean Corbel was a head of French mission to Svalbard and he organized French Polar
Station in Kongsfiord. It was a good introduction to Marian’s adventure on Svalbard for more than
30 years. He was a pioneer of scientific studies of caves and the internal drainage systems in
subpolar glaciers. On the 10™ International Congress of Speleology in 1989 Marian Pulina, together
with Adolfo Eraso from Spain and Jacques Schroeder from Canada established Working Group of
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Glacier Caves and Karst in Polar Regions, which were transformed in 2000 to the Commission of
Glacier Caves and Cryokarst in Polar and High Mountain Regions (one of the commission of the
International Union of Speleology).

Karst studies, chemical denudation in different climatic and geological conditions
especially, were the base of the first contacts of Marian Pulina with Bulgaria. One of the
fundamental idea of his work on chemical denudation, evolved from collaboration with Professor
Jean Corbel, but significantly developed by himself, was to perform detailed studies based on the
field data on hydrology and hydrochemistry. Thanks to cooperation with the chemist Maria
Markowicz (later Markowicz-t.ohinowicz) from the University of Warsaw, who in the same time as
Marian Pulina performed studies on chemical corrosion in karst, he developed hydrochemical
method of calculation chemical denudation rate in karst areas. Both, Maria Markowicz and Marian
Pulina started in 1967 collaborate with Professor Vladimir Popov from the Institute of Geography
of the Bulgarian Academy of Sciences and they elaborate the first data on the chemical denudation
in Bulgaria. As a result of their joint work they prepared paper published in Geographia Polonica
(Markowicz, Popov, Pulina 1972) (Fig. 3).

Fig. 3. The fragment of paper resulted on scientific cooperation between Marian Pulina and Vladimir Popov began in
1960s, published in the special issue of Geographia Polonica for the 22" International Geographical Congress in
Montreal-Vancouver, Canada in 1972



Later, Marian Pulina continued his contacts with Professor V. Popov and other Bulgarian
karst researchers (from the Institute of Geography and the Institute of Meteorology and Hydrology).
He used results of joint studies in two Kkarst areas of Bulgaria — Rodopes and Stara Planina to his,
mentioned above (Fig. 2) important contribution on chemical denudation on the carbonate karst
areas (Pulina 1974). Based on the international cooperation and the network of experimental
hydrological basins in different karst areas in the World, Marian Pulina created International
Programme of Genesis and Evolution of Karst (PIGEK). The Programme was a part of the activity
of the UIS Commission of Karst Physicochemistry and Hydrology. Experimental basins with the
field equipment were established in Bulgaria, too. These studies were developed later by Bulgarian
researchers and some of field stations are still working.

One of the most distinctive and significant feature of the scientific career of Marian Pulina
were equally important contacts with scientific circles, both of Western and Eastern Europe. This
behaviour of Professor influenced his scientific activities on the whole life as well as created a lot of
international initiatives, most of them are still actual. It is a great circle of people and institutions
who began their cooperation thanks to projects or meetings performed by Marian Pulina. Forum
“Protected Karst Territories” organized for the third time in Bulgaria is one a good example of
such initiatives. Marian Pulina created or inspire to create several internationally important
speleological and karstological meeting. At the beginning of such meetings was the winter
Speleological School organized in Sudetes, later also in other localities in Poland, Czech Rep. and
Slovakia. The School was a good platform for exchange ideas between Eastern European cave and
karst researchers and them from the “western” side of the “lron Curtain”. The first Speleological
School was in 1975 and the last one, 25" were organized two years after Marian’s passing.

The initiatives of the international schools, as a working meetings dedicated to different
aspects of karst and speleology were developed later by different collaborators of Marian Pulina in
different countries. The most significant meetings based and inspired by the Speleological School in
Poland are the International Karstological Schools “Classical Karst” in Postojna (Slovenia). 25"
edition of this School was in June, 2015. Another international meeting grew out of the initiatives
of the Speleological School and personally of Marian Pulina is the International School of Nature
Protection in the Protected Karst Areas. These meetings collect professional staffs of the authorities
from legally protected karst areas in Central and Eastern Europe and Kkarst scientists. 22" edition of
this School just finished in the Moravian Karst. In these mentioned meetings, initiated or inspired
by Professor Marian Pulina Bulgarian karst researchers are frequently present. Great part of the
Forum’s “Protected Karst Territories” participants knew each other thanks to earlier meetings on
schools, “Puliniada’s”, in Poland or in Czech Rep.

10



Fig. 4. Bulgarian karst researchers were often invited to participation in the Speleological School established in early
1970s by Marian Pulina; Peter Delchev (on the left) and Konstantin Spasov (on the right) discussing with Marian
Pulina during 20" Speleological School in 2001 (photo by Mirosfaw Barcicki)

Fig. 5. The last field meeting with Marian Pulina during 13" International Karstological School in Slovenia in 2005
(Professor stays as third from the right, among Czech, Polish and Slovenian colleagues, photo by Wojciech Puchejda)
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Professor Marian Pulina didn’t like congratulatory scrolls and contemplate the past. He
always thought of the future — scientific projects, experiments and next expeditions. So, as his
successors, we should think of future, too. The Forum in Sofia is a great opportunity to make step
ahead and to develop new paradigm of future scientific and social collaboration, bilateral Polish-
Bulgarian and the international one.
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2 Department of Climatology, University of Silesia in Katowice

Abstract: The paper shows the results of mesoclitate studies, for example, a part of the karst relief of the Cracow-
Czestochowa Upland in Poland. The properties of this area make the karst relief the object of numerous researches,
education projects and students training. Karst is characterized by its area of very different types of micro- and
mesoclimate. In the Jurassic landscape the result of complex insolation conditions was the occurrence of a mosaic of
plant groups with distinct requirements. The main factor developing the micro- and mesoclimate of the karst relief is
solar radiation (insolation conditions). The varying terrain, its forms, expositions and slopes, large denivelations, and
the varying land cover make karst relief very diverse as far as insolation conditions are concerned.

Key words: insolation conditions, solar radiation, mesoclimate, karst relief, GIS, Cracow-Czestochowa Upland.

Introduction

The solar radiation plays an important role in forming the climatic conditions, especially of a
karst area with diversified relief. Daily and annual air temperature, humidity, local pressure
differences and the movement of air depend on insolation conditions. The solar energy influences
many processes taking place on the earth's surface such as the intense processes on-going in plants
(vegetation, transpiration), soil (infiltration), rocks (insolation weathering) and surface water
(evaporation). Knowledge of the insolation conditions is essential in research on heat budget and
also on thermal conditions and water balance.

The solar radiation is the subject of many studies. We can find a lot of research on the solar
radiation and analyses of the different factors shaping insolation conditions. Among them there are
a lot of articles about the influence of land cover and use on the structure of the radiation balance
(Abdusamatov et al. 2012; Beljaars and Holstaga 1991; Fortuniak 2010; Geiger et al. 2003; Oke
1995, 1999; Paszynski et al. 1999; Paszynski 2004; Szymanowski 2004; Wojkowski and Caputa
2009). The influence of atmospheric circulation on solar radiation (Gilgen et al. 1998; Uscka-
Kowalkowska 2007; Wojkowski and Skowera 2007), the impact of air masses and their
transparency on direct solar radiation (Romanou et al. 2007; Rottman et al. 2005; Uscka-
Kowalkowska 2007), and the influence of cloudiness on solar radiation (Matuszko 2012;
Podstawczynska 2010) have also been researched widely. The relation between solar radiation
components with vegetation (Hicke 2005), evapotranspiration (Brys 2004), air and soil temperature
(Caputa and Wojkowski 2013), air pollution (Koztowska-Szczesna and Podogrocki 1995; Liepert
2002; Wild 2009; Caputa and Lesniok 2011) and the North Atlantic Oscillation index (NAO)
(Pozo-Vazques et al. 2004) are also of continuing interest.
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Most of the above-mentioned works were prepared on the basis of actinometrical
measurements and were carried out in only one location, which did not allow generalised
conclusions to be drawn about the spatial distribution of insolation conditions, especially on diverse
relief. That is why the authors of the present paper decided to analyse the insolation conditions on
diverse Kkarts relief.

The main aim of the research was to evaluate the spatial distribution of insolation conditions
of karst relief and estimate the quantity differences of solar radiation between the summit of an
open plateau and the bottom of deep valleys. The research was prepared on the basis of multiannual
measurements and actinometrical observations carried out on the upland diverse relief and on the
basis of numerical modelling results using GIS.

Material and methods

In this evaluation, data from the years 2008 to 2014 from two meteorological stations
situated on diverse geomorphological reliefs in the southern part of the Cracow-Czestochowa
Upland were used (Figure 1). The distance between stations is 3.2 km and the height difference is
over 160 m (Figure 2). The first station is in Ojcéw, in the middle of the bottom of the deep Pradnik
Valley at 322 m a.s.l. (19°49'44"E, 50°12'35"N). It characterises the climatic conditions of the
bottom of valleys and deep glens. The station is situated in the part of the valley directed to the
north and south. It is characterized by a flat bottom and steep slopes, which are of east and west
aspect. The width of the valley bottom is about 150 m and the depth comes to 100 m. The surface is
overgrown with short grass. This location is characterised by very high horizon obstruction. The
topographical horizon covers up 24% of the hemisphere. The horizon is covered mostly in the west
and east directions.

FIGURE 1. The study area — karst relief of the Cracow-Czestochowa Upland (Poland)
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FIGURE 2. Location of meteorological stations in the profile of the study area

The second station is situated in the village of Lepianka Czajowska on a flat area of
Jurassic plateau at 483 m a.s.l. (50°12'23"N, 19°47'04"E). This location is characterised by very low
horizon obstruction and typifies the climatic conditions in the highest parts of the upland well. The
topographical horizon covers almost 2% of the hemisphere mainly in the west direction. The station
is overgrown with short grass, just like in Ojcow.

Both stations were equipped with differential radiometers (CNR1 by Kipp & Zonnen, a
Vaisala multisensor WXT50 and Pt100 thermometers). The sensors were situated 1.5 m above the
ground. The measurements were taken every 1 minute and the mean values every 10 minutes were
recorded. The sensors were calibrated by the producer and during the research additional periodic
comparison of their readings was prepared. That enabled the exploration of the insolation conditions
(structure and course) as well as the quantity characteristics of the mesoclimatic differences of the
karst relief.

To evaluate the spatial distribution of solar radiation (insolation) digital elevation model
(DEM) of Karst relief with resolution 10 m-pixel™ was used. On the basis of DEM global solar
radiation was calculated using GIS and the algorithm by Rich (1994). The algorithm is based on the
Bouguer-Lambert’s law describing the extinction of solar radiation in the atmosphere and uses
DEM to calculate components of topography like horizon obstruction, aspect, slope and elevation.
The calculating of the global solar radiation was done for the particular months of the year.

Results

The mesoclimate conditions of the karst relief are formed by the quantity of energy coming
to the surface and the way it is used in various physical processes. The incoming solar radiation is
the main component in the heat balance equation. Part of solar radiation is reflected from the earth's
surface and the rest of it is used to heat the earth's surface, evaporation, the flux of heat of the soil,
biological processes, etc.

The mean monthly sums of the global solar radiation which were measured from 2008 to
2014 at the plateau and those for the bottom of the valley are shown in Table 1. To show the
difference between the bottom of the valley and the plateau, the percentage ratio of radiation at the
bottom and on the plateau was calculated. The sums of the global solar radiation on the plateau
were assumed to be 100%.
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TABLE 1. Mean monthly and annual values of global solar radiation at the plateau and at the valley in MJ:m™ in the
period 2008-2014

Location I M pIv i v v v v IX | X | XX | Year
Plateau (MJ-m‘Z) 83 | 157 | 304 | 458 | 543 | 559 | 593 | 514 | 340 | 221 | 110 | 71 | 3955
Valley (MJ-m™) 65 | 118 | 239|390 | 474 | 483 | 523 | 444 | 281|165 | 79 | 53 | 3312

Percentage ratio (%) *| 78 | 75 | 78 | 85 | 87 | 86 | 88 | 86 | 82 | 75 | 71 | 75 | 84
* — Percentage ratio — 100% means solar radiation at the plateau.

The research and actinometric observation conducted on the upland showed that in a year
the flat non-shaded part of the plateau received on average 3955 MJ-m™ of global solar radiation.
At the same time, due to significant horizon obstruction, the bottom of the valley received about
16% less solar energy than the plateau. High monthly components of 300 MJ-m™ from March to
September were the main reason for the high annual values of the solar radiation on the plateau. At
the bottom of the valley the value of the solar radiation was higher only from April to August.
Summer months were characterized by the biggest spatial distribution of solar absorbed radiation
sum. Only in June and July it was 30% of the annual sum. From May to August it was almost 57%
of the annual sum of the solar radiation while from November to February it was merely 11% of the
annual sum. The winter months were characterised by lower values of the solar radiation both on
the plateau and in the valley because of the low sun elevation over the horizon and much higher
diffuse solar radiation in global solar radiation. The lowest values occurred in November, December
and January and then they got higher until summer months. Then they got smaller until December.
The mean monthly sum of the solar radiation in December equalled 71 MJ-m™ at the plateau and 53
MJ-m~ at the valley which was only 2% of the annual sum.

Diverse relief and land cover of the Kkarst relief made spatial diversity significant which
could be observed in the maps of modelled spatial distribution of insolation conditions. The results
of the calculated incoming solar radiation during the year are shown in Figure 3. The modelling
results confirmed measurements at meteorological stations shown in the Table 1.

The calculated values show that during the year the tested karst relief got the average 3721
MJ-m~ of solar energy. The lowest values of incoming solar radiation occurred at the bottoms of
deep valleys, canyons and low situated horizon obstructed slopes with northern aspect (1117 MJ-m~
%), The highest values occurred on hilltops, which means in places characterized by insignificant
horizon obstruction and on slopes with southern aspects. The highest values of incoming solar
radiation was observed in the very sunny place for which annual sum of the global solar radiation is
4348 MJ-m™. It was the part karst relief covered with forest, 461 m a.s.l. with the slope 30° to the
south.

In order to determine the insolation conditions of the karst relief according to components of
topography separated three classes of the elevation (200-300, 300-400 i 300-400 m a.s.l.), and then
in each of them three classes of the slope (< 10°, 10°-20° and > 20°) and eight classes of the aspects
(N, NE, E, SE, S, SW, W, NW). For these classes mean values of global solar radiation were
calculated (Table 2).

To show the difference of the insolation conditions according to elevation, slope and aspect,
the percentage ratio of the incoming solar radiation was calculated (table 3). The sums of the global
solar radiation at the horizontal plateau were assumed to be 100%.
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FIGURE 3. The karst relief (A) and spatial distribution of annual global solar radiation (MJ-m™) (B)

As it shown in the above tables, the least solar radiation comes to the lowest areas directed
to the north, north-west and north-east. The sunniest areas are the area high situated directed to the
south, south-east and south-west. The differences of the mean annual global solar radiation between
the north and south hillsides are an average 733 MJ:-m™ (Table 2).

During the year the north slopes get about 18% less solar energy than the south hillsides.
The differences are smaller for the west and east hillsides and they are 10% (Table 3). These
differences change during the year as they depend on the sun elevation. The biggest differences are
observed in winter when the Sun is low and they reach about 50%.

The slope has a very big influence on the sum of the solar energy getting the relief. For the
north hillsides the bigger slope, the less solar radiation reaches the Earth. This ratio can be observed
especially in winter while the sun elevation is low. | case of the south hillsides it is quite opposite.
The bigger the slope, the more solar radiation they get.

Horizon obscuration (Sky View Factor) plays an important role for insolation conditions.
Obstructed areas get only diffused solar radiation or reflected from the neighbouring hillsides
(Wojkowski and Caputa in this volume). This places characterized by lower air temperatures,
higher humidity, longer periods of snow cover, less intensive process of evaporation and
characteristic groups of plants distribution, like shade tolerant sciophiles: Oxalis acetosella,
Lunario-Aceretum, Dentario glandulosae-Fagetum, Fagus sylvatica, Festuca gigantea, Ranunculus
languinosus, Galium odoratum, Acer pseudoplatanus, Carpinus betulus, Epilobium montanum,
Geum urbanum, Galium odoratum, Lunaria redivica, Ribes uva-crispa, Actea spicata, Abies alba,
Neottia nidus-avis (Sottys-Lelek 2009). On the other hand, not obstructed areas get first of all direct
solar radiation. This places characterized by higher air temperatures, less humidity, more intensive
process of evaporation and characteristic groups of plants distribution, like xerophiles and
heliophytes: Acinos arvensis, Allium montanum, Anthericum ramosum, Brachypodium pinnatum,
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Cotoneaster niger, Coronilla varia, Dianthus carthusianorum, Fragaria viridis, Libanotis
pyrenaica, Polygonatum odoratum, Scabiosa ochroleuca, Scabiosa columbaria, Stachys recta,
Thymus marschallianus, Verbascum lychnitis (Sottys-Lelek 2009).

TABLE 2. Annual global solar radiation (MJ-m™) in the karst relief according to elevation, slope and aspect

Altitude Slope Aspect
(ma.s.l.) N NE E SE S SW W NW
<10° 3353 | 3410 | 3538 | 3708 | 3776 | 3691 | 3536 | 3353
200 — 300 10°—20° | 2987 | 3112 | 3368 | 3827 | 4001 | 3809 | 3454 | 3044
> 20° 2441 | 2648 | 3057 | 3804 | 4086 | 3812 | 3272 | 2609
mean 2899 | 3122 | 3433 | 3758 | 3919 | 3768 | 3451 | 3011
<10° 3525 | 3577 | 3690 | 3843 | 3917 | 3852 | 3674 | 3540
300 — 400 10°-20° | 3101 | 3223 | 3510 | 3878 | 4035 | 3893 | 3531 | 3192
> 20° 2475 | 2702 | 3129 | 3875 | 4130 | 3824 | 3191 | 2591
mean 3278 | 3430 | 3587 | 3853 | 3961 | 3857 | 3492 | 3217
<10° 3596 | 3646 | 3749 | 3890 | 3946 | 3891 | 3752 | 3627
400 — 500 10°—-20° | 3187 | 3334 | 3605 | 3952 | 4088 | 3940 | 3624 | 3299
> 20° 2619 | 2793 | 3385 | 3952 | 4198 | 3921 | 3380 | 2789
mean 3472 | 3594 | 3719 | 3899 | 3968 | 3901 | 3693 | 3486

TABLE 3. Percentage ratio of annual global solar radiation (%) in the karst relief according to elevation, slope and
aspect (100% means solar radiation at the horizontal plateau)

Altitude Slope Aspect
(ma.s.l) N NE E SE S SW W NW
<10° 88 89 93 97 99 97 93 88
200 — 300 10°—-20°| 78 81 88 100 105 100 90 80
> 20° 64 69 80 100 107 100 86 68
mean 76 82 90 98 103 99 90 79

<10° 92 94 97 101 103 101 96 93
10°-20°| 81 84 92 101 106 102 92 84

300-400 550 65 | 71 | 82 | 101 | 108 | 100 | 84 | 68
mean | 86 | 90 | 94 | 101 | 104 | 101 | o1 | 84
<10° | 94 | 95 | 98 | 102 | 103 | 102 | 98 | 95
400500 | 10°=20° | 83 | 87 | 94 | 108 | 107 | 103 | 95 | 86

> 20° 69 73 89 103 110 103 88 73
mean 91 94 97 102 104 102 97 91

Especially in winter, when the sun elevation is low, the obstruction of the horizon is very
important factor limiting the radiation flux in the karst relief. Because of the dawn starts later and
the dusk falls earlier. At the following figures the horizon obstruction and the path of the Sun across
the sky are presented. They are the examples of two extreme locations example that is Jurassic
plateau (Figures 4) and the bottom of the Jurassic canyon.

For example, on the top of the karst plateau less than 2% of the sky is obscured and the
annual sum of global solar radiation reaches 4348 MJ-m™ (Figure 4). At the at the valley bottom
obscuration of nearly 54% limits annual sum of global solar radiation to 1117 MJ-m™ (Figure 5).
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FIGURE 4. Horizon obstruction on the top of the karst plateau (a — unobstructed hemisphere, b — obstructed
hemisphere, ¢ — solar elevation above the horizon in (°), d — the path of the Sun across the sky)

FIGURE 5. Horizon obstruction at the canyon bottom (a — unobstructed hemisphere, b — obstructed hemisphere,
¢ —solar elevation above the horizon in (°), d — the path of the Sun across the sky)

Conclusions
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The main factor developing the micro- and mesoclimate of the karst relief is solar radiation.
The research on the solar radiation in diversified karst relief showed great spatial changeability of
the insolation conditions. The diversity of morphological forms, aspects and slopes, significant
denivelations and also the variety of land cover and use enable a great diversity of radiation
distribution to occur in a very small area. As shown in the research, incoming solar radiation in
diverse karst relief depends on the factors like geometry of the earth's surface, horizon obstruction,
cloudiness and fog.

Concave terrain forms such as the bottoms of valleys and canyons are characterised by much
lower incoming solar radiation values in comparison with plateaus. The global solar radiation
reaching the bottom of the valley over the year was on average 16% lower than the solar energy that
the plateau received. It is also significant influence of the slope and aspect. The north slopes get
about 18% less solar energy that south slopes.

The varied relief is the main factor creating insolation conditions and has much bigger
influence on the insolation conditions than the varied land cover and land use. In the Jurassic
landscape the result of complex insolation conditions is the occurrence of a mosaic of plant groups
with distinct requirements. The properties of this area make the karst relief the object of numerous
researches, education projects and students training.
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Abstract: This article presents the specific microclimatic condition of karstic canyon, paying a special attention to the
differences and similarities in insolation of karst surfaces in different elevations and orientation. The area of the Ojcow
National Park (south Poland) is characterized by a significant diversion relief. Presented large contrasts of insolation
(global and net radiation), especially in the canyon, given their causes and distribution of daily, annual and spatial. It
proposes a new educational use of microclimatic contrasts in connection with the distribution of vegetation in the area
of protected landscape.
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Introduction

Climate is a determinant factor of the formation and development of karst surfaces (i.e.
Klimchouk and Andrejchuk 1996; Kranjc 2005). Solar radiation is the most important
meteorological element that delivers power and light conditioning processes of weathering of rocks
but also the distribution of vegetation in the form of varied terrain. Amount of precipitation is the
most important one of all climatic factors, as the magnitude of solution is essentially defined by it
(Barany-Kevei 1999). Therefore, knowledge of the solar radiation balance explains the ecological
conditions of the karst canyon. For these investigations, the knowledge of the microclimate of
karstic environment is not sufficient as the changes of the karstic geoecological system take place
near, and right below the surface in the rock and soils, and through these changes the dynamics of
the system is modified (Klimchouk and Andrejchuk 1996). It is microclimate of canyon that plays
an important role in this process.

The diversity of geomorphological substrate largely determines the solar radiation to
variously inclined and exposed surface features (landforms). Karst areas usually have significant
diversion of relief due to the presence of numerous concave (sinkholes, gullies, depressions, etc.)
and convex (monadnocks, hills, etc.) forms. The most contrasting that the geomorphological
environment is within the karst canyons. In addition to the factors slope and exposition, large role
plays shading significant portions of the walls and bottom. Therefore, the solar radiation to the
different morphological canyon varies widely. This results in high-contrast thermal (heat balance)
between the individual elements-surfaces (Zhenlin et al. 2011). These differences are clearly
reflected in the nature and distribution of vegetation within the canyon (Ford and Williams 2007).
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Differentiation microclimate (Caputa 2009), and thus — phytosociological (Michalik 2009a; Sottys-
Lelek 2009), there are a relatively small area. That is why this phenomenon as and the land of
protected area, constitute an excellent educational training ground for young people and students.
The above issue is addressed below on the example of karst canyon, which is the center of the
Ojcow National Park (ONP) in the southern Poland.

Most of the works at the research area were prepared on the basis of the meteorological
measurements and were carried in plateau-bottom of canyon location (Caputa 2009; Caputa and
Wojkowski 2009) which allow to draw generalized conclusion about the spatial distribution of
meteorological components especially on diverse relief (Wojkowski and Caputa 2009a; Bartus
2014). That is why, the Authors of the research decided to show radiation components (global and
net radiation) on the diverse relief. The main aim of the paper was to evaluate the quantity
differences of the microclimate components between the open plateau and the bottom of deep
valleys for education reasons. The research was prepared on the basis of multiannual measurements
and actinometrical observations collected on the upland diverse relief.

Method and study area

In this evaluation data from the years 2008-2014, from two meteorological stations situated
on diverse geomorphological relief in the south part of Cracow-Czestochowa Upland, was used
(Fig. 1). The first station is in Ojcéw at the bottom of deep valley of Pradnik at 322 m a.s.l.
(19°49'44"E, 50°12'35"N). It characterizes the climate conditions of the upland which form in the
bottom of the valleys and deep glens. The second station is situated in the village Lepianka
Czajowska (LCz) on a flat area of jurassic plateau at 483 m a.s.l. (50°12'23"N, 19°47'04"E). This
place is characterized by poor cover of the horizon and represents well the climatic conditions in the
highest parts of the upland. Both stations are equipped with differential radiometers — CNR1
Kipp&Zonnen, multisensor WXT50 Vaisala and thermometers Pt100. That enabled the exploration
of the radiation conditions (structure and course) as well as the quantity characteristics of micro-
and mezoclimatic differences of the upland. Measurement points on the background of the terrain
has been placed in Wojkowski and Caputa (in this volume).

Fig. 1. Location of study areas in the Ojcow National Park: A — Sgspowska Valley — lower part, B — Sgspowska Valley
— middle part and meteorological stations: LCz — plateau, PZ — the bottom of canyon
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Fig. 2. Horizon obstruction on the top of the karst plateau for the station LCZ (A) and on the bottom of the
canyon for the station PZ (B). Taken into account by vegetation obscures the horizon. Marked by intermittent line the
path of the Sun across the sky

The radiation balance comprises elements of short-wave radiation, the source of which is the
sun, and long-wave radiation, which represents the radiation of the Earth's surface and atmosphere
(Oke 1999, Paszynski 2004):

Q*= (K| =K+ (L] -L7)

where: Q — net radiation — net all-wave radiation flux density,

K| - global solar radiation — incoming shortwave radiation,

K1 — reflected solar radiation,

L| — atmospheric counter radiation — incoming longwave radiation,

L1 - outgoing longwave radiation,

Note — the radiation inputs to the surface (K|, L]) have been plotted as positive, and outputs
(K7, L1) as negative to aid interpretation of the radiation balance.
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Fig. 3. The course of daily radiation K|, K1 and Q* grassy surface: the plateau (left) and the bottom of the canyon
(right) on 14.06.2009 (index I) and 14.12.2008 (index z). SR — sunrise, SS — sunset, a — albedo (= K1/ K|)

The diversity of solar radiation within the plateau and canyon

Strong relief of the terrain, variety of forms, exposure and falls cause large differences in the
supply of solar energy to different parts of morphological canyon. Specific differences in covering
over the horizon can be seen at locations opposite the station — the bottom of canyon (Fig. 2). This
diversity influences the course of flux of radiation at characteristic forms of the Cracow Upland -
plateau and the bottom of canyon (Fig. 3). The open surface of the plateau received 15% more
energy in the form of total radiation (K|) than the bottom of canyon during sunny day 14.06.20009.
There was also reduced the net all-wave radiation flux density (Q*) in the canyon (24% lower than
the plateau). Even greater differences were found during fine winter's day 14.12.2008. The narrow
canyon karst reached only 42% flux K| during short day additionally limited by the slopes, trees
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and haze. Net Q* were taking positive values only in the afternoon in the rest of the day — negative;
clearly in the course of Q* at the bottom of the canyon. The balance of Q* a total daily was 0.6
MJ-m~ at the plateau and up 1.9 MJ-m™ at the bottom of canyon.

In the course of the annual stand out spring months and during the summer when the surface
provided the most solar energy in the form of K| (Fig. 4). Open space plateau reached a total annual
K| 3954 MJ-m™ in period 2008-2014. At the same time, a narrow canyon received part of the
current K| a value 3312 MJ:-m™, which represents about 84% of the value traded on the plateau.
The flux K| was lower during the year on the bottom of the canyon than on the plateau.

The annual sum of net Q* reached 2164 MJ-m™ on the plateau. At the bottom of canyon was
calculated fewer value of net Q* due to the limited supply of insolation especially during sunny
days. The highest in July, the lowest in the winter months, indicating the loss of energy from the
active layer in the radiation balance. The sum of annual net Q* was 1713 MJ-m™ at the bottom of
canyon, which accounted for about 80% of net Q* listed on the plateau. The sum of net Q* were
also lower at the bottom of the canyon than the measured values on the plateau. The exception is the
month of January when, during clear nights more energy lost active layer of the plateau (often
without snow cover), as reflected by lower net Q* reached negative values.

Fig. 4. The course monthly (mean, max, min) global solar radiation (K|) and net radiation (Q*) at the plateau (LCz)
and the bottom of canyon (PZ) in 2008-2014 period
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The diversity of plant communities within plateau and canyon

Differences in the supply of flux K| resulted in the formation of various topoclimates. It
affects a large mosaic of plant communities in the landscape of the canyon (Fig. 5). Strongly sunny
southern slope and canyon walls characterized by high annual sum of K| even 4400 MJ-m™. At the
same time the northern canyon wall received only 2500 MJ-m™. Different slopes receive different
quantities of radiation and build up different microclimates which have an effect on chemical and
biological processes in canyon soils. These contrasts radiation was the cause variation in species
composition of vegetation within the canyon. Many plants, in particular mountain species, are
restricted to the bottom of canyons, dolines, ect. where appropriate environmental conditions exist.
In addition, depending on the canyon geometry, many species of drier and warmer forests have
colonized the upper walls. Thus, canyons can be considered as reservoirs for many vascular plant
species. Moreover, dolines will likely become increasingly indispensable refugia for biodiversity
under future global warming (Batori et al. 2014). The different slopes further dissect the
microclimate of canyon within the microclimatic area resulted from the closeness of the karst
depression. The canyon is filled up cold air at night and by the high temperature air by day stuck in
the depression (Niedzwiedz 2009). The shadow effect also play an important part in the heat
economy of canyon. The symmetry axis of the air temperature in the North-South segment shifts in
the direction of the slope facing South. At night in case of fog the minimum temperatures shifts in
the direction of the slope (Caputa 2009). The expositional differences make up it possible that the
snow cover in winter remains different periods (Wojkowski 2009). On the basis of others research
the exposition and soil type also influence the vegetation in some part of karst formations (Barany-
Kevei 1998; Batori et al. 2012). On the N slope dominated by strong self-shadow effect. The
dominating vegetation is composed Dentario glandulosae-Fagetum. The other extremity occurs on
the S facing slopes. On this slope there is a limestone outcrop with rootkarren on its surface. These
species require very little humidity, low nitrogen demand and relatively high soil reaction value.
The dominating vegetation is composed Tilio-Carpinetum and Festucetum pallentis.

Karst areas represent a distinct, commonly azonal type of environment characterized by a
marked local and regional differentiation of ecosystems and geotopes. The distinction of karst areas
is expressed by their specific morphology, mesoclimatic features, hydrographic and ecological
characteristics, as well as by specific, highly complex hydrogeological and engineering-geological
conditions. The environmental distinctions of a karst area are a net result of the action of a complex
of processes where the insolation has large impact.
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Fig. 5. Cross sections through the canyon (upper part — solar radiation, lower part — ecosystems): A — Sgspowska
Valley — lower part, B — Sgspowska Valley — middle part. Distribution of the annual flux of the global solar radiation
sum [MJem~] according to elevation, slope and aspect®, and the distribution of vegetation?:

(A) 1 - Tilio-Carpinetum, 2 — Alno-Ulmion, 3 — Dentario glandulosae-Fagetum; (B) 1 — Tilio-Carpinetum; 2 — Alno-
Ulmion; 3 — Dentario glandulosae-Fagetum; 4 — Peucedano cervariae Coryletum; 5 — Festucetum pallentis; 6 —
Arrhenatheretum elatioris; 7 — community with Cirsium oleraceum and Urtica dioica

' The data modeled by Wojkowski and Caputa (2009b)
? The data concerning to ecosystems on figures are borrowed from Sottys-Lelek (2009)
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Discussion

Solar radiation variability is an outstanding microclimatic factor at cutslopes. The cutslope
aspect and steepness determine the angle of incidence of the solar radiation and hence, irradiance
pattern, balance radiation ect. A pair of meteorological stations LCz (plateau) and PZ (the bottom of
the canyon) has allowed the characterization of the differences mesoclimate (Caputa and Partyka,
2009) balance of solar radiation (Caputa and Wojkowski 2009a,b), temperature (Caputa 2009) relief
(Caputa and Wojkowski 2013) phenomenon of temperature inversion (Niedzwiedz 2009), ect. The
different mesoclimate effects ware observed also in other Kkarstic area (e.g., Barany-Kevei 1998;
Raschmanova et al. 2008).

On a global scale, extensive karst limestone bedrock plays an important role in the
preservation of rare, endangered, or specialized species (e.g., Wotowski et al. 2004; Lewis and
Bowman 2010). Karst landforms like canyons, caves, wells and sinkholes (also known as dolines)
determine the geomorphologic, microclimatic, and vegetation features of karst surfaces and
influence the karst aquifer system. Moreover, caves and wells are hotspots of subterranean
biodiversity (Maciejowski 2006; Elliott 2007).

The highest positive deviation of the minimum temperature occurred on the tops of hills and
upper parts of steep slopes, while the lowest negative — in positions located in the canyon bottom
closed and the lower parts of mild and very mild slopes of southern exposure (Bokwa et al. 2008).
Different conditions of radiation, thermal, ect. was associated with morphological differentiation of
the ONP. In addition, the diversity of climatic conditions in mesoscale is confirmed by the presence
of species of plants with contrasting habitat requirements (Michalik 2009a, b, Sottys-Lelek 2009).
In the Jurassic landscape the result of complex insolation conditions is the occurrence of a mosaic
of plant groups with distinct requirements (Wojkowski and Caputa in this volume).

Education aspect

Karst canyon of the Ojcow National Park represents a very good natural karst object for
educational purposes. There are some aspects of this question can be underline:

1. Karst canyon is a good example of the deep microclimatic differences within it, especially
between its plateau and the bottom of canyon.

Local changes of climate can be important in several cases, especially in karst areas where
the strongest influence comes from topography. As a rule, the lower parts of karst depressions are
colder than the higher ground surrounding them (Caputa and Partyka 2009). This is especially true
for Kkarst poljes, where absolute minimum temperatures can be as low as —34.5 °C (Babno polje at
Notranjsko podolje (Notranjska lowland) at 756 m a.s.l.) and -41.8 °C (Veliko polje below
mountain Bjelasnica) (Rodi¢ 1987; Mihevc et al. 2010) due to temperature inversions. Besides
lower absolute minimum temperatures, greater numbers of cold days (Niedzwiedz 2009), and
greater amounts of snow cover (Wojkowski 2009), fog and frost are also characteristic for enclosed
karst depressions, canyon, ect. The statistic analysis showed strong linear dependence between the
species richness and landform. Altitude and intensity of creeping are important factor for abundance
(Maciejowski 2006).

2. The plants communities within the canyon can serve as a “mirror” of the dependences and

relationships between the microclimate differentiation of environment and biodiversity. Obviously
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that character and composition of plant species are closed connect with solar radiation which
incoming to define parts of the canyon. Moreover, many places in the canyon may be considered as
reservoirs and refugia for many vascular plant species.

Thus, differentiation of microclimate, and thus — phytosociological, there are at relatively
small area. That is why this phenomenon as and the land of protected area, constitute an excellent
educational training ground for young people and students.
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RADON AND CO,; CONCENTRATION SCREENING IN BULGARIAN CAVES
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Annotation:NIGGG, BAS Sofia carries out a multiparametric monitoring (Rn and CO, concentration in the cave air
and underground water, humidity, temperature, ventilation etc.) in the caves of the Bulgarian karst. Rn and CO, can
serve as tracers for cave microclimate, air ventilation/circulation and hydrochemistry (CO,) studies. Rn monitoring is
also important due to the issue of personnel radiation safety of guides and cavers. More than 1 year lasting Rn and CO,
monitoring was carried out to cover a seasonal variability of the cave microclimate. Track etch detectors placed inside
plastic chambers were used for the Rn activity determination. Chambers were located at several measuring points inside
the caves, exposure times varied between 3 weeks and 6 months. Increased Rn activity was observed mostly in summer.
Measured values of Rn activity concentration (within ~100 - 6000 Bg.m™) were used for estimation of the effective
dose related to the time spent inside the caves. Seasonal Rn concentration data were compared to the corresponding
concentrations of CO, and the outdoor temperature — they are in the close correlation. In the case of elevated
concentrations (requiring limitation of the residence time for cave staff to below 2000 hours/year) subsequent detailed
monitoring with more exact instruments is recommended to precise the values of radon activity concentration.

Key words: Bulgarian karst — ??Rn monitoring - Track etch detectors - Radon activity concentration — CO, mixing
ratio - Seasonal variability - Effective dose

Introduction

In Bulgaria there are more than 6500 karst caves distributed more or less over the whole territory.
The NIGGG, BAS Sofia carries out an experimental monitoring in selected representative caves
(including show caves) of the Bulgarian karst. This includes e.g. speleomicroclimate, Rn and CO,
concentration in the cave air and underground water, hydrochemistry, hydrometry, tectono-seismic
deformations etc.

As a part of the model of integrated monitoring of Bulgarian caves, as well as aiming at clarifying
of correlations, regular measurements of CO, concentrations in the cave air are being carried out
since 20009.

Monitoring of radon (**’Rn) activity concentration was implemented into the group of parameters to
obtain basic survey of this radionuclide occurrence in Bulgarian caves. These radon data can help to
precise parameters applied for modeling of the cave air ventilation. Moreover, Rn and its daughters
are known to cause significant exposures both to guides in tourist caves and to cavers in the wild
ones [1]. The track etch detectors [2] placed inside plastic chambers were utilized for Rn

* Corresponding author: turek@uijf.cas.cz, phone +420 266 177 225, fax +420 283 842 788
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concentration measurement. This type of passive detectors, without the need for power supply, is
commonly used for a given purpose [3-6] and they show a long-term resistance to the increased
humidity typical of the cave microclimate. Because of the simple design and low price of the
detector, simultaneous measurements can also be carried out in a great number of caves and at
corresponding measuring points. On the basis of the screening measurement, the maximal annual
effective doses were calculated. In the cases where the limit 6 mSv/y was exceeded [7], the
necessary reduction of the working time was calculated too.

Experimental

Assembling of chambers with detectors was necessary before entering the caves,because of the
limited space and illumination inside. Therefore, the arrangement of the chamber was proposed to
make it easily portable. On the basis of the previous experience, small (~20 ml, see Fig.1)
cylindrical plastic vials with a thin window were used. The window area of 2 cm? was closed
hermetically by thin (5 pum) polyethylene foil. This foil allows the penetration of Rn into the
measuring space by diffusion, but it is impermeable for the Rn daughter products (attached on the
dust and aerosol particles).  -particle sensitive CR-39 plastic discs (Page Mouldings Ltd, later
Track Analysis Systems Ltd, both UK), 16 mm in diameter and 0.5 mm thick, were utilized as track
detectors. Detector exposure intervals varied mostly between 3 weeks and 6 months. Processing of
the exposed detectors was performed by combined chemical and electrochemical etching, enlarging
the primary -particle tracks [8]. Vials with detectors were calibrated in the Rn chamber of the
National Institute for Nuclear, Chemical and Biological Protection, Kamenna near Ptibram, Czech
Republic [9], at different values of the time integral of Rn activity within 200-800 kBg.m.day. The
response R is 55 + 7 tracks.cm™ per 1 kBg.m™.day™ at the arrangement described above. Exposed
and etched detectors (Fig.1) were scanned using a high resolution (4800 dpi) scanner Epson
Perfection 4990 Photo and  -track densities _ tracks.cm™ on binary pictures were evaluated using
the software (SW) ImageJ [10]. In the case of track densities >5000 cm™ , the effectiveness of track
counting by the SW decreases due to the track overlapping, therefore the experimentally determined
correcting function was used:

p = pey L+ (4.754E —06).pg, +(2E —09),03, ) (1)

where sw is track density obtained by Image J.

The mean value of Rn volume activity concentration Arn, kBgq.m™, over the period of exposure T,
days, is then calculated according to the formula

o

A, =— 2

Rn RT ( )

with corresponding combined uncertainty calculated from partial components given both by

observed tracks number (in a detector and background foil) and calibration value following

formula:

(g +Nyg)
Ugn :\/—+urcal

2
ndc

where u.grp IS relative resulting uncertainty of observed Rn activity concentration, nq is a number of
observed tracks in detector foil, nyg is a number of tracks on background foil, ngc is number of
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tracks on background foil corrected for background, ura is a relative uncertainty of Agn
calibration.

Hand-held carbon dioxide meter GM70 (maker-VISALA company) was applied. Depending on the
season and the speleo-microclimatic zone Probe sensors were used with different measuring ranges:
GMP2212 0-2000 ppm, 0-5000 ppm, and 0-10 000 ppm (accuracy specification: 1.5% of range plus
2% of reading). Continuous stationary monitoring of CO, in the Concert Hall started since May
2011, with measurement frequency of 15/30 minutes. In addition, since 2009, hydro-chemical
samplings started and analysis of “in-situ”, including measurement of CO; in the infiltrated cave
waters (sinter dropping).

Fig. 1 plastic vial (20 ml) utilized as a chamber (left), scanned view of exposed detector after etching (right)

Results and evaluation

The pilot survey started in 2009 and systematic monitoring began in the show cave Saeva dupka in
2011. Measurements were later gradually extended to the other karst caves in the most
representative karst areas in Bulgaria. With regard to the climatic effects and seasonal variation
with annual periodicity, Rn monitoring (and CO, as well) has to cover at least 1 year, exposure by
exposure, for each measuring point in a given cave. The presented survey covers 15 caves (23
measuring points), where continuous monitoring takes more than 1 year, see Figs.2a-c and Table 1.
Typical results with distinguished seasonal variations are shown in Fig. 3a, b for Saeva Dupka
(Concert Hall) and Biserna cave (Big Hall). The distinct summer peaks were observed at both
localities. The next step was to estimate the annual course from data series covering the period 2011
— 2015 (June). A conservative approach was applied, i.e. the highest measured values taken from
Fig. 3a,b were utilized for the same period but different years, Fig. 4. The annual mean radon
concentration Agn for both measuring points were calculated as integrals of the histograms at the
same Fig. 4. The effective annual dose E,, or acceptable working time T, for the professional staff
(cave guides) were calculated, following the recommendation [7] of the Czech State Office for
Nuclear Safety, using the formula

o = Aen Tac —.6mSv (3)
2MBg.hour.m

Annual limit 6 mSv within 2000 working hours for the professional staff (cave guides) was applied
in formula 3. All Rn concentration data are summarized in Table 2. Values E,, exceeding the
annual limit are marked in bold script.
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Fig. 2 a %?Rn screening localities in Bulgaria

Fig. 2 b Vraca region caves (small rectangle “1” in Fig.2a)

Fig. 2 ¢ Strandzha caves (small rectangle ““12”" in Fig.2a)
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Fig. 3 a, b Measured Rn concentrations during the period 2011 — 2015 in Saeva dupka, Concert Hall (a) and Biserna,

Great Hall (b)
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Fig. 4 Annual course of Rn concentrations estimated as maximum of measured values in Saeva dupka, Concert Hall
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Conclusions

Present results show that the Rn concentrations at the localities involved vary almost by two orders
of magnitude. It is to emphasize that exposure times were not optimal - it is not easy to organize a
time schedule ideally over a spacious territory.

Main sources of carbon dioxide are the surface soil and processes of sinter-genesis, where CO; is
released, saturated in infiltrated cave waters. Seasonal variations of CO, concentration (Fig. 5 a, b)
follow more less the outside temperature, as observed for Rn. The annual maximum and minimum
were observed in the same part of a given year, without remarkable time shifts. It corresponds to
behavior of gases heavier than air, that are cumulated in the warm (summer) year period and
removed during winter.
A distinct winter minimum and summer maximum were observed in all monitoring measuring
points showing the prevailing influence of seasonal air ventilation, where in winter the inner air is
diluted by the cold air with a low Rn concentration from outside and the Rn concentration is
reduced. Remarkably increased concentrations (corresponding annual effective dose >10 mSv) were
found at four localities — Ledenika (1), Saeva dupka (2), Biserna (6) and Bacho Kiro (9);
moderately increased values were observed at the others 9 localities (bold script in Table 2). These
localities are important due to the issue of personnel radiation safety and further more detailed
monitoring is necessary. In principle there are two possibilities of monitoring:
a) Track detectors - they are sensitive enough even at short exposure times of 2 - 4 weeks. At
the same time several parallel measurements can be carried out. However, ensuring more
frequent detector exchanges at corresponding localities is necessary.
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b) Proper electronic monitor (e.g. AlphaGuard) - it allows single continuous measurement with
high accuracy. With Regard to its cost, it is considered for the use at selected localities of
particular interest.

Moreover, detailed tracing of movement and time schedule of workers is necessary for a correct
evaluation of radiation risk at such localities. The study is supposed to be extended to the other
localities in Bulgarian karst, covering about % of the country.
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Fig. 5 a, b Comparison of annual courses of Rn and CO, concentration in Saeva dupka, Concert Hall (a) and Biserna,

Great Hall (b)
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Table 1 Caves characteristics

Cave Entrance Length Denivelizati | Geologic Morpho-, hydro- characteristics
height (tourist on type
a.s.l. route) (to
entrance)
m m m
Ledenika (1-1) 871 320 37 (-21, limestones | Inlet cave, downward cascading, dry
+16)
Saeva dupka (2) 514 210 (210) 40 (-18, limestones | Diaclase cave, dry
+22)

Urushka maara (3) 180 1 600 +25 limestone | Spring (outlet) cave, sub-horizontal, river cave
Vodopada/Maarat 215 1995 ~0 limestones | Spring (outlet) cave, horizontal, river cave
a(4)
Emenska (5) 249 3113 48 (-40, +8) | limestones | Spring (former) cave, sub-horizontal labyrinth cave with

several levels, dry
Biserna (6) 404 2 716 (760) +19,5 limestones | Spring cave, sub-horizontal with two levels, river cave
Snezhanka (7) 901 368 (230) -18 marbles Spring (former) cave, horizontal,dry
Yagodinska (8) 1031 8500 (1 -36 marbles Inlet cave (swallow hole), sub-horizontal labyrinth cave

100) with several levels, periodical cave river

Bacho Kiro (9) 354 3260 (700) -65 limestone | Spring (former) cave, sub-horizontal labyrinth cave with

several levels, dry
Ukhlovitsa (10) 1047 460 (330) -25 marbles Diaclase cave, dry
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Boninska (11) 269 4530 55 (-22, limestones | Spring (former) cave, sub-horizontal, water (river cave)
+33) and dry parts

Vaardat (12-7)" 273 43 -12 marbles Inlet cave, sloping downward cave,dry

Bazat (12-6) 265 58 -5 marbles Inlet cave, sub-horizontal through cave, dry

Labyrint (12-4)" 263 202 -9 marbles Inlet cave, sloping downward labyrinth cave, dry

Goljam. Vapa (12- 259 450 -125 marbles Inlet cave, strair-step abyss, water (river cave) and dry

*

5)

parts
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Table 2: Observed activity concentrations and estimated corresponding effective doses

monitor | annua .| acceptabl
Cave (map . . . . effectiv
» measuring point . time I min/max e work.
position) e dose .
mean time
year qum' Bq.m mSG:/r/ye hourr/yea
Ledenika (1-1) 7th Heaven 4.3 2932 | 1054/576 17.6 682
5
Great Hall 1.4 550 | 353/650 3.3 3637
Saeva dupka (2) Stack 3.1 1031 | 144/2025 6.2 1939
Sinkhole in the 3.1
Rockfall 1836 | 112/4061 11.0 1089
Cosmos 3.8 1653 | 167/3807 9,9 1210
Concert Hall 3.8 2471 | 229/5042 14.8 809
entrance/out 1.9 136 52/258 0.8 14 657
Urushka maara (3) | corridor (left, dry) 2.4 357 | 236/420 2.1 5605
Vodopada/Maarata 4.6
4) 1st Waterfall 1155 | 544/1593 6.9 1732
100 m from the 4.0
Emenska (5) entrance 595 | 122/862 3.6 3361
Biserna (6) Cactus 3.6 938 | 130/1407 5.7 2113
Great Hall 3.6 2981 | 932/5218 17.9 671
Snezhanka (7) Great Hall 4.0 938 | 353/1260 5.6 2132
Magic Hall 2.6 1224 | 727/1763 7.3 1634
1.0 1335/288
Lepenitsa (13) Camina 1550 4 9.3 1291
corridor, 600 m 1.0 1826 | 978/3299 11.0 1095
2.5 1119/185
Yagodinska (8) River Gallery 1 406 3 8.4 1423
2.5 1063/196
Rockfall 1559 1 9.4 1283
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3.3 1482/490

Bacho Kiro (9) Board Room 3613 3 21.7 553
1.7 1528/354

Pop Khariton 2225 1 13.3 899

Ukhlovitsa (10) 7 Sinter Lakes 3.3 1070 | 306/1848 6.4 1869

Boninska (11) 1st Lake 1.4 1331 | 449/2158 8.0 1502

Strandzha (12) Labyrint (12-4) 1.2 3986 | 460/7937 23.9 502
Goljamata Vapa 1.2 1939/536

(12-5) 4 485 2 26.9 446

Bazat (12-6) 1.2 324 | 137/785 1.9 6 181

Vaardat (12-7) 1.1 2696 | 224/5999 16,2 742
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Introduction

The educational strategy proKATSTerra-edu as developed along the homonymous research
project (Stefanova, D. Stefanov, P., D.Mikhova, 2008, Stefanov, 2013) is based on the premise, that
karst environments are specific geosystems with high vulnerability to human impact. This requires
special attitude and skillful management of karst territories. To achieve this goal special education is
needed, which should start from early childhood and should be held under different forms, including
academic learning, field observations, practical activities, art, etc. Agreeing with this concept, we
continue reflecting in a reverse direction, namely how karst territories can become the stage for social
education. By social education we mean adaption of individuals to the social organization and
behavior of the community inhabiting the respective karst territory, acceptance of its values and
learning good practices in both social communication and environmental use and protection.

The Akiyoshi Quasi-national karst park is an example of such a stage, where educationally
oriented institutions work through their infrastructure and different activities to offer knowledge
about karst as specific environment (the word “Quasi” is used to indicate, that this is a national park,
subject to all regulations as such, but managed by the local authorities, not directly by the Ministry of
Natural Environment). Often these educational institutions have to collaborate, or sometimes
contradict with other local organizations, NPOs, commercial institutions, individuals etc. of different
interests, a lot of which have their perspectives and ideas about the karst territory management and its

educational potential for social education. This situation is inevitable since national parks in Japan are
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not just wild territories as in other countries such as USA and Australia, for example.

It should be mentioned, that even though the Museum of Natural History at Akiyoshi existed
for a long time, practical knowledge about karst specifics found its way to the local community quite
late, the bitter way. With the construction of hotels and sewerage system on the karst plateau (1967),
bad smell occurred and engineers had to learn the reason. Then they realized the karst specifics. Since
karst is not widely distributed in Japan, there was (and still is to a certain extent) a gap between karst
academic knowledge and practices for its use.

Based on our prior research on the Akiyoshi Quasi-national karst park nature, land use,
infrastructure and management, we proceeded exploring the educational aspects and roles of
institutions, organizations, establishments, and individuals, connected to this unique territory.

Methods of research and data collection

e Studying published materials and historical data;
o Field observations and personal involvement in education-related events;
¢ Interviews with educational activists on the territory of the studied karst park.

Fig. 1 represents and attempt to organize the main “players” and major activities, connected to
education in one way or another. They have been classified according to their effect as direct learning
about the nature of karst and such having indirect educational effect in realizing the features of karst,
but developing social education supported by the karst environment.

As seen from the diagram, Mine city is the administrative center responsible for the Akiyoshi
karst park infrastructure and management. In recent years the Mine city authorities have been
working hard to declare “Mine Geo-park”, which exceeds the borders of the Akiyoshi national karst
park. This enterprise may have some controversial effects. First, it is not supported by local
communities, especially those of the two villages Shuho and Mito, situated on the karst plateau and
which used to manage it jointly since old times until the administrative merge, which made Mine city
administrative center of the region. From economic point of view a larger park, including the
Akiyoshi plateau may offer a larger menu of tourist programs aiming at higher profits (the main
target). From educational point of view this may expand the knowledge of visitors about more natural
and cultural sites of interest. But from the point of view of learning “What is karst, why does
it make different environments, what is necessary to do to understand it better, how should it be
managed” etc., it is most likely this initiative to bring to negative results. The balance of interest
might be “misbalanced” by cultural sites and the Akiyoshi karst to be viewed more like a landscape,
than an active, live and complicated geosystem, with specific way of functioning.

Institutions, organizations, NPOs, commercial entities, individuals related to education
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on the territory of the Akiyoshi karst park

Fig. 1. Institutions, organizations, NPOs, commercial entities, individuals and activities related to education on the
territory of the Akiyoshi karst park. The arrows show submission to the respective authorities or institutions. The lack of
arrows shows, that the respective institutions or activities, even coordinating their work, are not subject to any direct

regulation from authorities.

The institutions offering academic knowledge about karst on a regular basis are the Museum
of Natural history on the top of Akiyoshi plateau and the Eco-museum located at the plateau periphery,
low in a river valley. Both are excellently designed and maintained, but both experience some
problems.

The Museum of Natural history is responsible for many events basically with educational
effect. Except for the well-structured and delivered lecture about the origins of Akiyoshi karst plateau,
the visitors learn a lot about karst geosystems (even though this term is not directly used), about the
rock fossils, plant and animal life. This museum is connected to a well-organized field path, with
questions on the route, like a quiz, helping the visitors to think and understand the nature of karst (the
answers are at the Museum). It is also the coordination center of Eco-tourism. It also carries out
numerous other activities related to learning the nature of karst.

One problem of this museum is lack of staff. For this reason lectures are held only by groups,
with prior reservation. At the same time the structure of Japanese tourism has been changing. In the
past most of the Japanese people traveled in organized groups. Nowadays there is a pronounced trend
toward organizing travels either in small groups, or family trips (Mikhova, 2012). As a result the
occasional visitors are less likely to receive detailed oral explanation about karst specifics, why and
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how the caves and landscapes are formed Etc.
The Museum of natural history is the center of the Volunteer organization of Eco-tourism.
About 10 tour guides (volunteers) offer tours throughout the karst park with specialized explanations

about both natural and cultural elements. According to Y. Yoshimura, a native resident and involved
in matters referring to Akiyoshi, as well as volunteer tour guide, each member of the organization
specializes in different aspects of the karst territory, so each tour are thematic in accordance to who
leads it. But in fact each guide includes other elements of natural and cultural features, other than his
specialization. Tours are carefully planned and announced months ahead. Our research shows, that a
lot of families participate, which is a great opportunity for human contacts in our world of
“cell-phone” communication.

The Eco-museum is an educational center of learning about the Akiyoshi karst under the
Mine city office management. It has wonderful up to date facilities, with impressive exposition,

which explains the upper and underground parts of the karst geosystem. It is more children-oriented,
offers seminar rooms and computer games with quizzes related to Akiyoshi karst. The museum staff
is actively engaged in research-educational projects with children, considering different elements of
the Kkarst territory, currently the importance of trimming the top plateau grass. They work with local
schools and the Green school, situated on the territory of the karst park.

The Eco-museum scope of education reaches to the point of safety in caves, equipment people
need to have and mock experiencing movement in a cave in artificially made one.

The Eco-museum offers also space for karst- and karst related exhibitions of specialists from
Universities and schools.

This museum experiences two big problems. One is the lack of staff, which reduces the
possibilities of developing more research projects. The second problem is that the number of visitors
is decreasing. The first problem may be connected to the second one, since less projects means less
advertising the educational potential of this very good facility. Another problem is, that the museum is
located at a place, which is not exactly on the main route of tourists. There is Safari-land quite close
and many visitors to this part of the territory are more often bound to it than to the educational facility.

There is a number of Universities in the Yamaguchi prefecture, where some of the staff is
involved in karst research. The involvements of Universities can be classified as follows:

> There are numerous examples of University teachers doing research in Akiyoshi and
publishing papers and books, examples: about flowers, about herbs, about rocks, etc., there is no
space to site all of them.

> University teachers hold field practices exploring ecological problems, environmental
research, nature-related way of life, etc. Sometimes students stay in self-built camps to feel better
the nature of this specific environment.

> Graduation papers and Master theses have been developed concerning both the nature of the
Akiyoshi Karst Park management and social problems of the local community. All cannot be
mentioned, but the last one at the Yamaguchi University was Master thesis “Pros and Cons of
making Mine Geo-park” (2014).
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Often Universities use the Akiyoshi Park as a ground for their educational work, combined
with pleasant events and learning about the Akiyoshi karst. For example, every year our
Department of Cross-cultural studies of the Yamaguchi University holds a seminar “How to
apply for international exchange”. The seminar is held at Akiyoshi, preceded by a visit to the
Museum of Natural History, a lecture, visit to the Akiyoshi-do (cave), walk around the Akiyoshi
plateau, and discussion about the nature of this specific environment.

Recently University teachers of Art show great activeness in shaping the future of the
Akiyoshi karst park. Fact is, that they are interested not only from their artistic perspective, but
also from the point of view how Art can unite parties of different interests, such as managers,
scientists, artists, commercial organizations, NGOs, to boost the local economy and make the
place more attractive. A symposium hosted by the Yoshihisa Nakano Lab, Department of Art,
Yamaguchi University, is a great example of this process.

Historically, the local Universities, especially the Yamaguchi University had a great role in
saving the area from military destruction and making it a park. University teachers were among
the leaders of this uprising of the local people against the government plans in this direction. That
was a great example of how they taught their students how to love and fight for the specific
nature of native land.

There are many University and non-University clubs, which are connected to the Akiyoshi

karst. Examples are Caving clubs, Science clubs, etc. They learn a lot about karst and the karst
environment.

There are 21 Elementary schools and 8 Junior High Schools on the Territory of Mine city

(Fig.). There was a high school in this city, but it was closed (Fig. 2).

They all have connections in one way or another with the Akiyoshi karst park and learn about

its specifics in diverse ways. In order to understand how much the children understand karst and how
much they are involved in this education we should know a little about the Japanese educational
system. As in any other country in the World, it cannot be described in several words. In many
European countries, the Ministry of Education is the leading authority, managing the Educational
system in the respective country. Local authorities and communities have different levels of impact
on how the educational process should take place both academically and financially.
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Fig.2. Schools around Akiyoshi Karst Park. Lighter (yellow) symbols are Elementary schools. Red (darker)

symbols are junior high schools. The central green (darker) area is the Quasi-national karst park Akiyoshi.

In Japan there are two authorities that decide the educational environment: the Ministry of
Education, Science, Technology and Sports and the local Committee of Education. A clear way to
understand the functions of both might be the answer of a member of the former Committee of
Education of Shuho village (Akiyoshi plateau). Asked “what is their function, since there is a
Ministry of Education”, his answer was: “Let them at the Ministry deal with the academic part and
develop academic curriculums. Our job is to educate good citizens and reliable members of this
particular community”. The Educational Committee is elected by the local people and has big power
in management of local schools. A lot of the Committee members are retired teachers. They get their
salaries from the government through the Prefectural office, but neither this office, nor the local city
authorities have any rights to control it.

So the local Educational Committee has substantial impact on introducing education related to
the Akiyoshi karst park as unique natural environment and homeland, and its importance in the local
community life. Almost all schools hold events, excursions, sports events at the Akiyoshi Park. There
is a special subject: “Topic research”, in which pupils choose a certain theme to do research. Children
often choose topics related to elements of the Akiyoshi karst park. The same applies to other schools
around Yamaguchi prefecture.

Our surveys show, that the level of interest of pupils depends on the particular teacher’s
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interests, and especially the School principal. They all change with time and years. In Japan teachers
rotate around different schools within one prefecture and their appointment depends on the decision
of the Prefectural Educational Committee. When teachers interested in karst come around, a lot of
events and learning about karst takes place. In other cases the interest is limited.

One excellent example was with the children of Yashiro Junior School, where teachers
prepared “Children tour guides” (2005). Children were divided into groups and each group studied
different elements of karst, namely: rocks, water, vegetation, animals, birds, etc. Children prepared
posters and once a week they went together with their teacher to the Akiyoshi plateau, met tourists,
and explained the karst features in a very attractive way, including quizzes and practical explanations.
In the end children went around the plateau to look for some occasional trash and collect it to keep
their karst plateau clean.

In Japan, like many other countries in the World, there are the so called “Green schools”. The
meaning of “Green school” is different in each country. In Japan this means children from different
schools spending about 10 day in some specific natural environment and learning about nature
through experiments, field work, games, boy-scout experiences, etc. The Akiyoshi plateau Green
school is unique in that it is in a karst park. Many of the children are involved in the Akiyoshi grass
land project, managed by the Eco-museum. They also observe and participate in the “micro”
agriculture in the dolines, planting, observing or harvesting vegetables in these karst negative forms.
Especially the Japanese vegetable gobo, which grows best in the dolines is most popular. Researching
about how much children from the Green school learn about Karst, we studied the basic documents of
these schools and their purposes. In fact, the main purpose of these schools is not learning so much
about the environment. The main purpose is “to learn how to communicate in a group, how to make
friend, how to live together in a specific natural environment”. In this case Akiyoshi National Karst
Park appears more a stage, than an object of learning.

The Village of Family travel is another important object on the Akiyoshi karst plateau,
which is in fact a privately owned and managed, but created with the initial state subsidy, orientated
towards the state social policy. It is not unique in Japan — many such “villages” have been built. The
Akiyoshi Village of Family Travel is unique in that, it is the only one in karst. It offers free parking
lots, log houses and tents for family recreation, barbeque places, more than 40 camping sites,
children’s playground and many more other facilities for affordable family recreation. It also offers
renting of small patches of land for agricultural cultivation in the dolines around the Family village
forest land. Asking the question “So, what do the visitors learn about Karst?”” we can answer simply:
they get interested in karst. They begin asking questions: Why is this beautiful landscape here and
why not at other places? Why is this place different form others? They visit the Akiyoshi-do cave and
the Museum to receive a part of the answers of their questions.

The Art Village is an establishment, which has its origins in the Family Travel Village on
Akiyoshi. In 1970s International Music Seminar was organized at the Family Travel Village, with
world-wide known director and musicians. The acoustics was excellent, and the idea of building an
International Art Village was born. Later it was accepted by the Japanese government and facilities
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were built in the Karst plateau periphery. It is extremely prestigious for World young artists and
musicians to win scholarship and residency for six months there and exchange ideas with local artists
and musicians. Teaching about karst is not a direct undertaking, there are no special lectures about
karst. But each year a topic is set before the participants, hoping to develop their artistic works in
compliance with it. In recent years the topics concern more the local environment and artists pay
more attention to its (karst) features.

There is an International Youth hostel on the Akiyoshi karst plateau. In fact this is not a usual
dormitory for traveling young people. This is a place, where young science, art, or other filed of
achievement young people come and meet counterparts from the Yamaguchi prefecture. They
organize events together, exchange ideas, etc., all in the karst park environment, which inspires them.
In fact this is not an explicit karst-learning education. But happening in this particular environment, it
makes young people ask questions about its origin and features.

There are many private businesses, non-government organizations, volunteer groups,
which are interested in attracting more visitors to the Akiyoshi. Their aim is most often economic
profit, but a lot of them pay for information pamphlets, offering explanations about the Akiyoshi cave,
the Akiyoshi plateau, the landmarks there, etc.

A lot of sports events are taking place at Akiyoshi plateau, such as orientation, motor-cross,
annual marathon. They attract hundreds of people, who did not know about karst environment before,
but seeing it, they are likely to ask questions why it is different from other places.

There is one even taking place at the Akiyoshi plateau that has also important educational
impact. This is the so called Yama-Yaki event (Yama-Yaki means “burning of the mountain”). Every
year in February the top of the Akiyoshi plateau old grasses are burnt, to make place for the young
grasses to grow up and produce a beautiful grass landscape, scattered by white stones. Since humidity
is very high and temperatures high too, until April-May the landscape becomes extremely beautiful.
The Yama-Yaki event is very special for this region. It is directed by the Management office, but a lot
of “players” are involved. Before burning special stripes should be dug, to protect the surrounding
forests from the burning grass on the top of the plateau. For this work a lot of people need to be hired.
And here is the educational effect — a lot of volunteers come and work together for the beautiful future
next year of their natural treasure the Akiyoshi plateau. Not only strong men, but also families with
children, pupils from the local schools with their teachers, local people and also people living as far as
about 200 kilometers apart (according to our survey) join to help. Here is the role of local businesses
— they organize special parties with local food, based on local products. The atmosphere is very
pleasant and children learn how nice it is to work together for your specific home land. Of course, the
Police, the Fire squad, the local authorities are all in place, as well as the local TVs, radio, newspaper
media. The view of the great fire is magnificent and all people can see it on television.

There are many other activities and events that make the Akiyoshi Karst Park attractive and
bring to realizing the beauty of karst: a lot of volunteer tour guiding, pleasure activities, students’
visits, etc. Our last finding is that the big Cement plants, which takes limestone from the Akiyoshi
area (out of the park) are recently interested in educating people about their work and that comes to

51



learning about karst. The Ube Cement Plant organizes special tours from the plant, along their
specially built road, to the Akiyoshi quarries. Their explanations, of course are based more on how
cement is produced, but they also teach their tourist participants how limestone happened to be found
at this part of the island, which is also a kind of natural education.

There is one thing, which is not exactly an educational activity, but has a great impact on
education. This is the very history of the Akiyoshi Karst Park. Before and during the Second World
War the Akiyoshi area was a kind of grass-shrub-tree environment and almost slightly used area. The
small areas of flat lands and valleys are intensively used for agriculture in this country. The rest of the
land is mountains of extremely steep slopes. And here it is — Akiyoshi — a rather flat land, not
intensively used. A perfect site for military training. It was used for such training for some time. But
later the American Army occupation happened. The Americans decided to make this place a training
site for bombing. Even at some period there was a sign on Akiyoshi: “American property” (we found
such pictures along our research). Akiyoshi Karst Plateau was planned to be the training site of both
American and Japanese military to throw their bombs and see the effect. Every — even slightly
educated karstologist - can imagine the result of such massive military shelling. No caves, no dolines,
waters flowing unexpected ways, carrying unknown substances...

But the local people and local academics did not allow that. They united together and
organized a great protest, to which the National Government could not resist. The Akiyoshi land was
prohibited for military use and pronounced a National Karst Park. According to our opinion this was
one of the best lessons to tell the future generations how important it is to fight to protect our native
land, and especially in this case this was a unique karst land.

Conclusion

Protecting karst territories is very important, because they are very vulnerable to human
impact. They have to be specially protected, but to achieve this goal, first we need to teach young
people how to do it. This cannot happen if they do not know the nature of these territories. In Japan
karst territories are a few and knowledge about their management is not wide-spread. But Japanese
people have a strong feeling of protecting their home land, including karst lands and this is what
saved the Karst Park Land of Akiyoshi.

There are many activities taking place at Akiyoshi Karst Park, teaching about karst, or
teaching about how to work together in a community, and to protect the native Kkarst territory.
Hopefully they deserve attention and exchange of experience.
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Introduction

The Akiyoshi-dai, the largest karst plateau in Japan, is located in Yamaguchi Prefecture,
western Japan (Figure 1). This plateau consists of limestone which distributes about 100km? in this
area, and the average of this block is about 250 meters above sea level. This area has been evaluated
as a precious nature for a long time, therefore the Akiyoshi-do (limestone cave, called “Taki-Ana”
(Waterfall Cave) at the time) (Figure 2) has been begun to open to the public for tourism in 1904. At
the same time, this cave was researched in detail by scientists, and authorized natural monument of
Japan in 1922 (Kuramoto, 1996; Kuramoto and Sugimura, 1999). Since then, several national
designations have been made around this area. The eastern half of this plateau was authorized quasi-
national park in 1955, and special natural monument of Japan in 1964. In 2005, Akiyoshi-dai
groundwater system was registered as a precious wetland by the Ramsar convention on wetlands.
Akiyoshi-dai (plateau) (Figure 3) and Akiyoshi-do (cave) has been selected as the top 100 sites of
geological structures in Japan, respectively, in 2007.
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Fig. 1 Index map showing the locality of Akiyoshi-dai karst area, western Japan.

Fig. 2 The entrance of Akiyoshi-do.
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Fig. 3 Jigoku-dai hill of Akiyoshi-dai plateau.

Numerous kinds of educational and training activities have been made by the staffs of this
park, whereas some problems have been found. The purpose of this paper is to introduce the history
and prospects of educational activity of this area, and discuss the present situation and problems of
Akiyoshi-dai Museum of Natural History.

Natural History

The Akiyohi-dai is geologically consists of the Upper Paleozoic (from Visean (Lower
Carboniferous) to Capitanian (Middle Permian)) limestone (Sano and Kanmera, 1988). This
carbonate rock, called Akiyoshi Limestone, was formed as a reef complex (Ota, 1968) at mid-
oceanic Panthalassa (Sano et al., 2000). This rock is consisted the Late Paleozoic accretionary
complex distributed at the Japanese Islands (Isozaki et al., 2010), with oceanic rocks and trench-
filling sediments. Many geologists have been studied and numerous articles have been devoted in
nearly a hundred years. The studies have been made not only in geology but also in geography,
zoology, botany, climatology, archeology, and speleology (Kuramoto, 1996). Especially the studies
of cave system forming and the ecology of bats have been made remarkably. It is clear that the
Akiyoshi-dai karst area is the advanced field related to caves in Japan.
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Human Activity

The Akiyoshi-dai karst has been used in various scenes of human life from ancient times
(Urushibara, 1996). The grasses on the plateau have been useful for the inhabitant around this area,
for using cattle fodder, manure, straw thatched roof, and medicinal herb. Grassland is maintained
artificially. The population burns the dead grass of a plateau in February, once a year (Yama-Yaki in
Japanese).

The peculiar karst topography, rise and fall hill was useful for maneuvers field for military
training. Japanese army used from 1885 to 1945, New Zealand force used from 1946 to 1949, and
U.S. force used from 1949 to 1957.

Limestone is mined in western plateau (developed area). Several major companies have
mines and cement plants at the Akiyoshi-dai area. The capacity and productivity in this area is the
first-rate in Japan. Marble (Crystallized limestone) has been also mined for the building stone or
handcrafts because of its beautiful colors and patterns in the past.

Tourism including hiking or observation trip is also utilization of this karst park. More than
one million of tourists are estimated to visit Akiyoshi-dai every year.

Scientific research has been continued by many scholars from the whorl world. In addition
to this, educational trip has been held frequently.

Museum

Akiyoshi-dai Museum of Natural History (Figure 4) has been established in 1959, for
scientific research and nature preservation (Kuramoto, 1996; Fujikawa et al., 2010). Generally the
basic role of museum is as follows;

1 Conservation of materials and data, including as books, documents, maps, rocks, fossils,

biological specimen, sounds, voices, pictures, and moving images

2 Scientific research

3 Exhibition the basic materials or new data

4 Education for everybody
In addition to the above, the staffs of the Akiyoshi-dai Museum are engaged in various kinds of
works, such as scientific consulting, interviewing from reporter, weather observation, cave
exploration, etc. Especially, it is so important to do our duty of the headquarters of the speleological
society of Japan.
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Fig. 4. Akiyoshi-dai Museum of Natural History.

Educational Activity

The museum has been the center of the educational activity at this area. Various works
have been done such as lecture, fossil hunting, replica making, cave exploration, field excursion,
writing for the newspaper, magazine, the appearance on TV/Radio program, curator candidate
training, and internship program.

Except for the museum, several educational groups of this park have various kind of
educational program such as field excursion, cave exploration, report publishing, cleaning
campaign, and educational observation trip.

Results and Problems

We may say with confidence that the scientific education has been continued for more than
50 years, and Lifelong education has done successfully at Akiyoshi-dai area.

On the other hand, there are some problems at the activity. It is insufficient for staffs to
keep the time to study, therefore the knowledge might be getting older and older. The specialty
might be unbalanced. These activities are concerned to the tourist industry, so it is difficult to
control the contents and frequency of those by the staffs.
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Prospects

The Akiyoshi-dai is the best place to learn “Karst” and “Wise Use” in Japan. It is so
important to have the continuous education, and the museum is at the core of this activity. It is clear
that scientific and educational exchange with the Karst Park of the world will become more
important in near future.
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REVITALIZATION OF A KARST AREAAND ART - THE CASE OF COLLECTIVE
EAS_YVOI.01 PROJECT

Yoshihisa Nakano, artist,

Faculty of Education, Department of Art, Yamaguchi University, Japan

Annotation: This paper reports about a symposium held in Akiyoshi-dai area of Japan, aiming at discussion of an Action
plan for the future development of this region, based on Art development and making Art as joining element among

science, businesses and education.

Forward

Akiyoshi-dai in Mine-city Japan has long history and culture, developed on the biggest
karst terrain in Japan. There are some institutes and museums in this area, namely Akiyoshi-dai
International Art Village, Akiyoshi-dai Museum of Natural History and Akiyoshi-dai Ecological
Museum. They are base of science, culture and educational activities in the Karst plateau. This study
considers a possibility of revitalization in this area by art and design.

About Collective EAS_YVol.1

The Agency of Cultural affairs in Japan started a campaign of emerging artists’ efforts to
create the next generations’ culture. Along this initiative we, artists in Yamaguchi in Japan decided to
unite our efforts of cooperation among artists, companies and the Yamaguchi University to achieve
this goal set by the Agency of Cultural affairs. In 2014 to 2015 Yoshihisa Nakano’s laboratory at the
Department of Art of the Faulty of Education, Yamaguchi University took the leading role and
realized this initiative.
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We decided to name our project “Collective EAS _YVWol.01”, which means gathering
emerging artists from Yamaguchi in Japan. A symposium was held aiming at developing new ideas in

revitalization of the Akiyoshi karst area, using Art.

About this Symposium
The symposium was held at a hall of the Akiyoshi-dai International Art village in
November, 2014 as planned by the "collective EAS_YVol.01". The theme of this symposium was
"Re-vitalization and Art in a Karst area”. It was held with great interest (Fig.1).
Local young and core generation artists participated as well as the "collective EAS_YVol.01" artists.
Also University students and ordinary people who have an interest in the theme of this symposium
participated.

There were representatives of Museum and Art Centers from this region, University staff, a
Local agricultural corporation, shopping area representatives and NPO groups. They all participated
as speakers for this symposium about Art representation of Karst. In this symposium they did keynote
speeches and an exchanged their views.

Forum participants

Akiyoshi-dai International Art Village and Institute (AlAV)
AIAV was the symposium venue and 9 speakers from there participated, as three of them presented
keynote speeches at the beginning of the event.

AIAV was constructed in1998 as a Center for music and contemporary Art (Fig.2). It aimed at
expressive and creative activities among international and domestic artists. At a glance it was felt like
the idea that contradicted it, but it was gradually understood by people who lived in Yamaguchi
during a period of 17 years.

It is located in Mine-city, Suho area, next to the Akiyoshi-dai National Park. AIAV’s building
were designed by architect Arata Isozaki who is well known internationally. This building’s surface is
covered by beautiful gray limestone. It was mined from the Akiyoshi-dai karst plateau(Fig.3).

Various programs are being implemented at this Art center. Artists from different countries
are offered residence for some months (Artist in Residence) and various artistic activities are held
performing music, art, dance and drama. The sponsors, as well as the local authorities hope that these
programs of regional exchange between resident artists and local citizens bring to beneficial cultural
exchange.

At this symposium AIAV’s director Yasuyoshi Yagi gave the speech. He talked about some
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programs of AIAV like Artist in Residence “TRUNS” which is held every year from January to
March (about 55days). Recently many artists apply for “TRUNS” from all over the world. Out of 400
applicants only 3 artists have the chance to come to AIAV*. They stay and make their own works and
exhibitions actually. AIAV has been requesting one theme to the artists in recent three years, namely
“The Features of This Land". In fact, it is about Mine city with the Akiyoshi-dai Karst plateau.

Other Institutions, and individuals who participated in the Symposium

m Agricultural Production Corporation with Toru Yoshimura as a keynote speaker (20min).
13" EINO-KUMIAL is Agricultural Production Corporation in Mine city. Toru Yoshimura is its leader.
He worked at Shuho Public office (now Mine city office). He spoke about history of the Akiyoshi-dai
Karst Plateau as a native citizen and his speech included curious history of Akiyoshi-dai Museum of
Natural History. He also organized “Koryu-no Yakata” which was a small “Artists in residence”
program held before AIAV, during his work in office. He has contributed to the cultural and economic
support of the local society as an officer. After that he started an Agricultural production corporation,
because these days young people tend to leave rice fields and go out of Mine city. He acquired
abandoned agricultural fields and made a reused agricultural corporation.

m Aichi University of the Arts with Isao Suizu as keynote speaker (20min)

Isao Suizu is professor of Arts at the Aichi University. He is teaching at the Faculty of design and is
a specialist of landscape design in particular. Aichi prefecture is not close to Yamaguchi prefecture
but his hometown is Ube city in Yamaguchi prefecture. So he knows Akiyoshi-dai Karst Plateau from
his childhood. He presented the concept of design that is connecting different kinds of elements. And
he showed a case of the*National tourist root project” in Norway and related it with his own bench
project (Fig.4).

m Akiyoshi-dai Eco-Museum (Yoshihiro Tahara as a Sub-keynote speaker, 10min)

Akiyoshi-dai Eco-Museum is located close to Taisho cave in Akiyoshi-dai Karst Plateau. One
of this Museum’s roles is to be a visitor’s center for eco-tourists. There are many programs for tourists
who expect natural experience and knowledge. Yoshihiro Tahara is the instructor of this program like
eco-tour guide. In this symposium he presented protection activities for the original grass fields in
Akiyoshi-dai Karst plateau. He said human intervention is indispensable in places like SATOYAMA
in Japanese. SATOYAMA means places like mountains and forests, related to life near human
dwellings. He suggested that to keep original grass fields, grass should be constantly trimmed, and so
there is a chance to apply aesthetic design under the supervision of scientists and artists and the
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instructor of this eco-tour (Fig.5).

m Yamaguchi Center for Arts and Media was represented by Kazunao Abe.
Yamaguchi Center for Arts and Media (YCAM) is located in Yamaguchi city. YCAM proposed the
artistry of the new expression to use media and technology. Exhibitions, performances, movies and

workshops for children to be held for various events.

Director Kazunao Abe told about the recent activities of YCAM. For this symposium he
proposed an investigation in the area Akiyoshi-dai Karst plateau aiming at development of a modern
artistic project. It will be using a technology in which a network of sensors is installed in nature,
collecting data for utilization by this artistic method. This is an example different from a sculpture

work which may produce big monument system in the natural plateau.

m Yamaguchi Prefectural University, speaker Kenji Kurata

Yamaguchi Prefectural University, located in Yamaguchi city, has a Faculty of International Culture,
where Kenji Kurata is professor. His specialty is Photo and media design. He presented his example
of GIS network and design. He has started this trial in Hofu city, Yamguchi prefecture.

m Yamaguchi University, speaker Yoshihisa Nakano (author of this paper)

Yamaguchi University is in Yamaguchi city. It has 9 faculties and I belong to the Faculty of education,
Department of Art. The Laboratory of Yoshihisa Nakano hosted this Symposium. Its role was to set

up the program, to organize events and to meet the participants.

mYamaguchi Institute of Contemporary Art was represented by Hideo Shimada

Yamaguchi Institute of Contemporary Art (YICA) was established in 1998 in Yamaguchi city. Hideo
Shimada is the one of the members of this establishment. YICA is non-profit organization of people
who love contemporary art. At this symposium he developed the idea it is necessary to think about the

Geographic long story of this land. Art should also consider huge spans of time.

m Shuho Shopping Street (Tonbo-dama Ruri-iro Kobo), speaker Takashi Isogai

Shuho Shopping Street is in Mine city, in front of the gigantic cave called Akiyoshi-do. This cave is
very popular among Japanese people in general and this is the biggest cave in the Akiyoshi-dai Karst
Plateau. This shopping street benefits from Akiyoshi -do. About 40years ago this area was quite
popular in domestic tourism, but now the number of tourists is decreasing. Takashi Isogai is worrying

about this point and he said they need some changes for new generation customers.
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About outline of each organization in this symposium and future plan for activation

of the local community

If we analyze the character of participating organizations, they can be split into several

groups:

1.

2
3
4.
5

The Public Art center and museums in this area;

Educational institutions of Universities with Art orientation and courses;
Art NPO’s and Group of Fine arts;

Agricultural production corporation in karst area;

The local shopping area where tourist attraction in Karst are used.

Organizations (1) and (2) are public ones. (3), (4) and (5) can be classified as private

organizations. But the key point in common is that cultural art should develop a plan aiming at

“increasing the resident’s welfare, using public organization. It is important to achieve economic

profit, but it should be based on attractions in accordance with tourist’s tastes.

The speakers at this symposium connected to art, science, education, agriculture, commerce and

industry offered opinions from their point of view. Uniting all these perspectives, an Area Activation

plan was discussed for Mine city, which tends to decrease in population.

Several argued problems[]

There tends to be little cooperation with the other organizations.

There is little intercommunication of Art related organizations and the Science-related
organizations in particular.

A center related to the artistry in the karst area is AIAV, but no scientific specialist about Karst
works there.

OA monumental work which does not fit the particular environment might be unsuitable.

As affirmative points[]

When there are joint efforts of technology, art and media, there is a chance not to hurt the
environment.

It is not impossible to restore the natural historic vegetation of this karst area. A person and nature
are completed SATOYAMA. Such person's intervention will be also needed from now on to
maintain this landscape. When scientific specialist and artist cooperate, the applicability to some
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artistic works is also possible.

Conclusion

This symposium was one effort to discuss whether it was possible to activate Karst area in
Mine city, taking into account the present Japanese social problem of aging, decline in the number of
births, etc., through Art. It is natural, that each organization has its respective purposes, so it is quite
difficult to advance to a joint Pan, which requires cooperation among them in the same area. A
university took the lead in this symposium. It is tied with activity of social outreach from rail for a
resident to make the place where a different opinion is exchanged.
This concept of outreach makes the social function Art. It is also the act with that it's
connected between the different territories. This is also placed as social education by the wide

meaning.

Fig.1 Speakers of this symposium. Fig.2 Akiyoshidai International Art Village.

Fig.3 Limestone of Akiyoshidai International Art Village.  Fig.4 Introduction of ““National tourist root project” by Isao

Suizu
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Fig.5 Preservation area for grass in the field
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NBAHOBCKHUTE CKAJIHU MAHACTHUPHU
KATO AHTPOIIOI'EHEH KAPCTOB JJAHAIIA®T - CbCTOSAHUE U
HHEPECIIEKTUBH

EBrenn IlerxkoB Koes

Hrr,,JI-p Bacun bepou**, lIK ,,/{epgenm** B.Tvproso, bvieapus

Anoranusi: lIBaHOBCKHTE CKaJHNM MaHACTHPH ca €IMH OT M3BEeCTHUTE 00ekTH B bwirapus, 3amurenn ot FOHECKO.
ITox Ta3u cneuuanHa 3aluTa ca MOCTABEHU €JUHCTBEHO YHUKATHUTE CPEJHOBEKOBHU CTEHOIHUCH, KOETO OTrOBaps Ha
HUBOTO Ha INpoy4BaHe, pa3Oupane u nosHanue npe3 80-Te roanHu Ha MUHAIUS BeK. ChbBPEMEHHOTO aHAJWTHYHO U
MHTEPIUCIUIUIMHAPHO — pa3IiIekIaHe Ha CPEIHOBEKOBHMS MAHACTUPCKH KOMIUIEKC o0ade, 3aJaBa HOBH
MIPEAN3BHUKATEICTBA [0 OTHOLICHHE IPOYYBAHETO, CHhXPAHABAHETO, EKCIUIOATHPAHETO M 3alluTara Ha OOEKTa KaTo
YHUKQJICH aHTPONOI€HEH KapcToB JaHAmadr. B moTBbpKIeHHE Ha MpeAcTaBeHaTa Te3a ca M PEe3yJTaTuTe OT
TIOCIIEHUTE CIIENEOI0KKH POYUYBAHUS B pallOHA HA KOMITJIEKCa, PbKOBOICHH OT aBTOpa Ha JOKJIafa.

Kniouosu oymu . Hsanoscku ckannu yvpreu , aHMpoONno2eHer Kapcmos Ianouagm, 0b6exmu 3auumenu om
IOHECKO, nacxanna apxumexmypa

Bwopocsr 3a kapct 1 FOHECKO 6um TpsiOBasio na € €IuH OT OCHOBOIIOJIATAIIMTE B
peanM3upaHe Ha TOJMWTHKAaTa HAa CBETOBHATA OpPraHU3alMs 3a ONAa3BaHETO OT €JHa CTpaHa Ha
NPUPOIHOTO HACIIEJCTBO M OT JApyTa , 332 OMAa3BaHETO HA KyJATYPHOTO CBETOBHO HacieACcTBO. Maiko
paiioHM B cBeTa MOraT Ja TPETeHINpaT, 32 TaKOBAa YHHWKAJHO ChYETaHHWE Ha JBeTe Oe3leHHH
3aBeIIaHMs, KOUTO € IMOJYYHJIO YOBEYECTBOTO W KOUTO TPsiOBa Ja ChXpaHW — IPUPOTHOTO H
KyJITypHOTO CH HACJEICTBO, CHOpaHU B €IHO, B €JHA TEPUTOPHS U C KOHIEHTPHUPAHO, KAKTO
NPUPOJIHO, TaKa W KyITypHO MHoOrooOpaszue. B Bbiarapus mma He Maiko mpuMepH Ha palioHH,
KOUTO MOXEM Jia MOCOYMM KaTo MOJET 32 TaKoBa YHHKAJIHO ChYETaHHWE, HO HAaBAPHO Haii-
KpacHOpeunBHs 00pa3el 3a eAnHeHNEe Ha 00)KeCTBEHHS TeHUI ChTBOPHI 110I0MHUETO M HOBEIIKHUST
IyX, TONYyYWJ MaTepUAIHUAT CH HW3pa3 B palioHa Ha JHEMHOTO c. VMBaHOBO, Pycencko ca
VBaHOBCKMTE CKaJIHU MaHAcTUpH, 3amuTeHu noja erupata Ha FOHECKO B vacrtTa cu 3a onasBaHe
Ha CpPEJHOBEKOBHUTE CTEHOIIMCH B HSAKOH OT CKAJIHUTE LIBPKBH B pailoHa KaTo «IIEIOBPH HA
YOBEIIKUS TBOPUECKH T€HHI» M ,CIIOpPE]l MEH, BCE OIlle HEOIICHEHH IO AOCTOMHCTBO IO JIPYTUTE
KPUTEPHUH HA OPTraHU3aIHATA.

PaifonbT Ha VIBaHOBCKMTE CKaJHM MaHACTHPH IPE/CTABIIsABA €IHO €JMHEHHE Ha OOraTHTe
MPUPOJHU KapcTOBH (DOpPMHU C aKTHUBHATA MPUPOJHONPENONPEACTICHa YOBEIIKAa ACHHOCT TIpe3
M3MHUHAINTE UCTOPUYECKU MEPUOAM, Ch3JAIM B3aMMHO €MH HETIOBTOPUM Tel3axk, KOMTO MOKEM
Jla OTIpEIeTIM KaTo aHTPOTIOT€HEH KapcToB JanamadT. Bernpeku numncara Ha GopMyIHpaHO TAKOBA
MIOHSITHE B JIOCETalrHara reorpadcka JUTeparypa, TO ¢ OCHOBaHHE, UMallku IpUMepa Ha paiioHa Ha
VBaHOBCKHTE CKaTHH MaHACTHPH, MOXKEM Ja BB3IPUEMEM TOBA IMOHATHE MOPAAH TOYHOCTTA U
KOHKPETHOCTTa 3a IOKa3BaHE Ha B3aMMO3aBHCHUMOCTTa B TEOrPa)CKOTO MPOCTPAHCTBO MEXKITY
OTIpeIeJICHN TIPUPOIHH TPOSBICHHS, IPOTHYAIIA H3KITIOUUTEITHO B KAPCTOBUTE PAOHN M YOBEKA C
HeroBarta JEHHOCT Ipe3 BCHYKUTE IEPUOJM Ha YOBEIIKAaTa WCTOPHS, IOpaad €CTECTBEHOTO
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MpeIIoYrTaHNe Ha XOpaTa KbM TOYHO TE3W PAiOHM, OKa3ay ce Hai-OlaronpusTHH 3a OIEJsBaHE,
KUBOT U Pa3BUTHE Ha YOBEKA, BIIMCBAI CE€ B ILISJIOCTHOTO OOraTo OMOJOTHYHO pa3HOOOpasue B
KapCTOBUTE PaiOHM, M300MJICTBAIIH 32 Pa3JIMKa OT OCTAHAJIUTE YAaCTH KaKTO HAa PACTHUTEJNICH, TaKa U
Ha JKUBOTMHCKHA CBSAT. B TO3M CMHUCBHI TOYHO KapcTOBUTE JaHAMAQTH W B YACTHOCT
AHTPOIIOTEHU3UPAHUTE KAPCTOBH JIAHAMIA(PTH JEUCTBUTEITHO MOTaT Ja OBb/IaT pasriiexk1aH! HEe CaMO
KaTo Mo-pa3IuyvHa 4acT OT ,,3eMHAaTa MOBBPXHOCT", a KATO KOMILUIEKCHO ,,)KU3HEHO TPOCTPAHCTBO".
B paiioHnTe Ha aHTPONOTEHHUTE KapCTOBH JIAHAMAPTH 33 pasivKa OT MOBEYETO PAiOHH MMaMe
YHUKAQJIHO CHhUYETAHHE HA MPUPOJHUS C KYJITYpHHUS NEH3aX, KOUTO B MOYTH BCUYKH OCTaHAIU
Clly4au ca sICHO OTJEJICHU U pa3inuyuMu. B3aMHOTO MpOHMKBaHE U B3aMMOBPbB3Ka B Ta3U CUCTEMA,
B KOSITO y4acTBAaT OCBEH BCHYKH MPUPOJHU KOMIIOHEHTH , ,, TBBPAUTE, TEYHUTE M Ia3000pa3HUTE
BEIIECTBA, MPOHUKBAILM €IHO B JPYro M Ch3JaBallld YCJIOBHS 3a CHIIECTBYBAaHETO Ha >KUBOTO
BEIIECTBO", B AHTPOMOTC€HU3UPAHUTE KAPCTOBH JIAHAMIA()TH € JOCTUTHAJIO CBOETO CHBBHPIICHCTBO
ChC Ch3[aBaHE HA HA-OJIArONPHUSATHUTE YCIOBHS 3a CHIIECTBYBAHE U HA HAW-BUCIIETO OMOJIOTHYHO
CBHILIECTBO — YOBEKA M C HErOBaTa akTHBHA JIEHHOCT, chOOpa3zeHa ¢ MPUPOTHUTE PEATHOCTH, TIOBEJIO
10 (opMHpaHETO Ha TE3U CHEUU(PUUHU M HEMOBTOPUMHU B3aUMHONPOHUKHAIM €AHU B JPYIH
MPUPOAHO-KYITYPHU KapTHHH, (HOpMHUpAIIA aHTPONMOTEHHUS KapcTOB JaHAAa(T B paiioHa Ha C.
HBanoBo, Pycencko.

bescniopHo, Haii-BrieyaTIsABaIIUTE 3a0€IEKUTEITHOCTH Ha VIBAaHOBCKUTE CKAJIHU MaHACTUPH
ca TIeILOBPHUTE HA CPEAHOBEKOBHAaTa THPHOBCKA XyJ0XKECTBeHA mkona oT 13-14B., chXxpaHeHH B
CBOSITa Hal-TOJsIMA MMBJTHOTAa UMEHHO B 3alIUTEHUTE CKaIHU oOuTenu. CBUIETENH HA €HO OTMPSIO
M3KYCTBO M ChXpPaHEHH BBB BUJ JaBalll MPEJICTaBa 3a YOBEIIKUTE XYJOXKECTBEHH NOCTHKEHHUS U
TeHU OT OBIrapCcKOTO CPEeIHOBEKOBHE. B CBHIIOTO Bpeme chopeq MEH OcCTaBa HEJIOOICHEHA
CpPETHOBEKOBHATa HaCKaJlHA apXUTEKTypa, pa3BUjia CE€ B €CTECTBEHUTE KapCTOBU 0Opa3oBaHUS —
MeLEepH, CKaJlHU HUIIM, T€pacu M JAPYTHM B KOUTO OKOTO HA M3CIENOBATENS MOXKE /1a OTKPOU
YHUKAJIHOTO CBhYETAHWE HA MPHUPOJHUTE JAJCHOCTH M YOBEIHIKUAT T€HUH MpH M3rpa)KJIaHe Ha
HEMOBTOPUMH CKaJHH >KUIIUINA, XpPaMOBEe, CTOMAHCKH YacTH, TPOOHUYHHM TOMEIIEHUS W peaulia
JpyTU CIIOpe] CBOETO NpEeHAa3HAYeHHE M BpeMe Ha oOMTaBaHE M U3MOJ3BaHEe. B chuioTo Bpeme
YOBEIIKaTa HaMeca B ChTBOPSBAHETO HAa TO3M YHUKAJIEH aHTPOIOIeHEH KapcTOB JaHAmadT He ce
U3MEpBa E€OUHCTBEHO C MHTEPBEHIMATA HAa CpPEJHOBEKOBHMSI YOBEK. ApXEOJIOIMYECKH
JI0Ka3aTEeJICTBEHU MaTepuajIl covar, 4e palloHbT € HacelsBaH ollle OT AbJI0OoKa apeBHOCT. CBouTe
«TOJIUCKH» BBPXY CKajlara ca OCTaBWIM MPAUCTOPUUYECKUTE XOpa OT KaMEHHaTa ernoxa. PalioHbT €
oOuTaBaH aKTUBHO Ipe3 aHTUYHOCTTA MO BpeMe Ha TpPaKUTE€ M pHUMCKaTa HUMIIEpHs, 3a Ja ce
MPEBbPHE B ITbPBOCTENICHEH B AJMUHUCTPATUBHUS U KYJITYPEH >KUBOT Ipe3 CPEIHOBEKOBUETO.
Boenpeku e otbensas3Ba perpec, Toi € oOMTaBaH M MO BpeMe Ha Bb3pakmaHeTro, HOBOTO BpeMe U
ChBPEMEHHOCTTA. BCeKkM €JMH MUCTOPUYECKU NEPUOJ M XOpaTa OT HETOo, NMPEANOYen 1a OCTaHaT B
OJIM30CT O M3pa3UTENIHUTE KapcToBU pailonun Ha [lomommuero, ca ocTaBWIM CBOSI OTIEYATHK U
MIPUHOC B KYJITYPHOTO MAaTEPUAIHO U AYXOBHO HACIIEJCTBO.

B chumioro Bpeme, He ciiydyailHO, palOHBT Ha VMIBaHOBCKMTE CKajJHW MAaHACTUPHU TOMNajJa B
apeana Ha IIIl «PyceHcku JomM», €OuH OT MNPUPOAHUTE IMAPKOBE B CTpaHaTa, CbH3JaJAEH 3a
ChXpaHsBaHE M ONa3BaHE Ha LIEHHU MPHUPOJHU MECTOOOMTAHUS, PEKU U 3aIUTEHU PACTUTEIHU U
KHUBOTUHCKH BHI0Be. ChCc CBOETO MHOrooOpasue Ha MECTOOOMTaHHMsS PallOHBT ce Hapexna cpel
eIuH OT Hail-Oorartute B cTpaHaTa. M 3a mombiHeHHEe Ha oOmiaTta KapTUHA TPsOBA J1a OTOCIICKUM
HaJIM4YMETO B palioHa Ha VIBaHOBCKUTE CKaJIHM MAaHACTUPH HA PAJKO Cpellalll ce Ieisax, urpa Ha
MpUpOJaTa M YOBEIIKUSA TI'€HUM, NMPUKOBABAalll IOTJe[a Ha CIy4yallHUsS MHHYBAad W IPEACTABSI]
CBOUTE MOTAHOCTH MMOCTENICHHO HA TO3H, KOWTO XkeJae J1a ce JOKOCHE /10 HEOOXBATHOTO MPUPOIHO
U KyJATYPHO HacJIeJICTBO.

N300pa3uTeTHOTO HACIEACTBO B pailoHa € MOYTH M3ISIIO MPOYYEHO, HAICKHO H3CIICABAHO
oT peauna yueHu karo Auapeit ['pabap, Hukona MaspoaunoB, Acen Bacunues, Atanac Boxxkos,
E. bakanosa, Jlunsna MaspogunoBa u np. Ilpu wm3cinensane Ha creHonucure B MBaHOBCKUTE
CKAJIHW IIbPKBHU, BBIPEKH HAKOM NPOTUBOPEYMS, € BB3IPUETO MHEHUETO, Y€ Hal-CTapuTe
CTEHONHMCHU ca OT IbpBaTa nosoBuHa Ha XIII B, karo mpumep 3a ToBa ca TBOpOMTE B CKaJHATa
uspkBa B «I'ocnioneB gon». Ot BToparta nmojoBuHa Ha XIII B 1 Hawanoro Ha XIV B ca TBOpOUTE OT
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«Apxanrena» nu Cp0openara ubpksa «CB. CB. Teogop Tupon u Teomop Crpatmnar». Kato nHaii-
KbCHU OT BTopaTa nojoBuHa Ha XIV B ce cuMTar cTeHOomUcUTE OT mbpkBara «CB. boropoauma»,
KOUTO Ca M Hali-ChXpaHEHUTE, T00pPE 3arma3eHu U He CIyYailHO ca OCHOBEH TyPUCTHUECKH OOCKT 3a
MOCEIIECHHE.

OT apXUTEKTYPHOTO HACJIEJICTBO B PA3TJICKIAHUS PaiOH € BB3NPHUETO, Ye KbM IBaHOBCKUTE
CKaJTHM MaHAaCTUPH CHAJaT celeM cKamHu ooutenu : benbGepHuiiata, Apxanrena win 3aTpymnaHara
wbpkBa, Kpbmennsta, [ocromeB mon, CebOopeHata 1bpkBa, mbpkBata «CB. boropomumna» wu
«CTrpnounara». [IbpBUAT U eIUH OT HA-CTPUKTHUTE M3CJIEI0OBATENIN HA T€3U OOCKTH € U3BECTHUAT
Kapen IlIxopmui, HO MPUHOC 3a U3CIEABAHETO HA CKATHUTE oOuTenu uMmart u Acen Bacunuus, b. u
bn. Jlxusmxanosu, JI.MaBponunosa, CT. ﬁopnaHOB U Jp. BeIpeku BCUYKO HAIpPaBeHO A0 TYK
TpsiOBa obade, 1a ce OTOCIEKH, Ue BCE OIIC apXUTCKTYPHOTO HACJIEICTBO HA VIBAHOBCKHUTE CKAITHH
IIBPKBU € ¢1ab0 MPOYyYeHO, 0CTaBa HEMBJIHO U KPHUEIO OIe MHOKECTBO Hen3BecTHU. [Tokazarernen
e (axkThT , 4e Bce OIle MMa pa3MHHABAIIM CE TBHPACHHUS 3a Opos Ha IIBPKBUTE U MapaKIMCUTE B
paiioHa, HesiceH € Oposi U MECTOIOJIOKEHUETO Ha CTOTHIIMTE KWJIMHA U MOMEIICHUS C Pa3iIudHO
OorociaykeOHO, CTONMAHCKO W JApPYyro mnpeaHasHaueHwe. Hsma sicHa mpencraBa 3a oOxBaTa Ha
OTJICTHUTE MaHACTUPU U MAHACTUPCKU KOMIUIEKCH, KOETO € BBIIPOC Ha OBJACIIN IEJICHACOUCHU U
3a1bJI00YEHN HW3CNeNBaHUsA. B TO3M pe HAa MUCITH, TOJOXHUTEIECH MpUMEpP € KOMILJIEKCHOTO
MpPOyYBaHE HAa HSIKOW OT MaHACTHPUTE MPOBEACHO Mpe3 MOCIHeAHUTE TOAMHU OT uieHoBe Ha [IK
«/lepBenT», B.TppHOBO M VYuenmuecku cneneoxinyd «IIpod. P.ITomos», B.TBpHOBO, KOUTO
MOCTUTHAXa OMpeNeIeHH Pe3ydTaTH MpU U3sICHSABaHE 00XBaTa , 0COOCHOCTUTE U 3HAYUMOCTTA Ha
MaHAaCTUPCKHsST KOMIUIeKC «benbepHuiiata», KOMTO MaHACTUP CIOPEH BOJCHIUAT MPOyYBAHUNATA €
mbpBaTa OOUTEN, Ch3AaJieHa OT MOHaxa W ObAeml THPHOBCKH MaTpuapx Noakum | u Herosure
YUYCHHIIM, TPEBbpHAJa C€ B OCHOBEH JMJYXOBEH IIEHTBHP, OT KOWTO C€ pa3pacTBa UEIUSIT
CpPETHOBEKOBEH KOMIUIEKC Ha lIBaHOBCKuTEe CcKamHU LBPKBU. MHTepecHa mNOApOOHOCT €, ue
W3CIIEIOBATEIUTE 32 MBPBU BT JIOKATU3WIAT U JOKYMEHTHUPAT HAJIMYMUETO HAa CKaJHO JIOXKE 3a
CBETH MOIIY, HU3I47JaHO B caMaTa CKajla U SIBIBAILO C€ YacT OT LEIUsd CKaJdeH KOMIUIEKC, KOETO €
HOB M3KJIIOYUTENIHO PAIbK €JIEMEHT B HAacKajHaTa apXUTEKTypa, UMalll U MHOTO Ba)KHO MSICTO B
JTyXOBHATa KyJiTypa - KakTO 3a CPEIHOBEKOBHMS YOBEK, Taka M JHEC, 3a BCUYKH IPABOCIIABHU
XPUCTHUSIHU. 32 IbPBU BT IPU TE3U U3CJICABAHUS CE€ MPABU OIMUT U 32 PA3TJICKIaHE HA ISITIOCTHOTO
MaHAaCTHPCKO MPOCTPAHCTBO M OOXBaT HAa €JHA OT CKaJIHUTE oOuTenu B paiioHa. [IpoyuBanero,
W3SICHSIBAHETO, JOKYMEHTHPAHETO M OMAa3BAaHETO B JETAIM Ha OCOOCHOCTHTE Ha HACKaJTHATa
apXUTeKTypa Ha IIBaHOBCKMTE CKaJHM IIBPKBH OW OuWja W3KIIOYUTEIHO KYJITYPYJIOXKKO
JOCTHXKEHHE, KOETO 1€ MMa Oe3CIOpPHO TOJSIMO 3HA4YeHHE 3a JOMbJIBaHE Ha MPEICTaBUTE HU 32
CPETHOBEKOBHATA OBJIrapcka KyJTypa M W3KYCTBO. LIsI0CTHOTO mpoydBaHe OM MMajo M Ba)KHO
3HAQUYE€HHE 3a JOMbBJBAHE Ha I[UIOCTHUS NPUPOAHO-KYJITYpPEH IMel3ax, OLEHKa Ha HaJIU4YHOTO
HAaCJEACTBO M BB3MPUEMaHe Ha MPABWICH IMOJXOJ MPH HETOBOTO OMAa3BaHE M ChXpaHSIBaHE, MPHU
KoeTo Ou moruo na ce pasmupu u erupara Ha KOHECKO He camo Haj CTEHONMHMCHUTE B CKaTHHUTE
IIapKBH, a U 3a Ola3BaHE M Ha HACKAJHOTO apXUTEKTYPHO HACJICJICTBO W 3a 3alllUTa Ha ISJIOCTHHS
nem3ax.

bescniopHo kbM 3amuTa Ha nek3axa Ha palioHa Ha MIBAaHOCBCKUTE CKaJHU IIBPKBU Ba)KHO
MSCTO MMa W TO-JCTAMITHOTO MPOYYBAHE M ChXpaHsSBaHE W Ha OOraTOTO MPUPOTHO HACIEICTBO.
TUNUYHUAT KapCTOB palioH , MpecHYaH OT MOPEYHETO Ha peka PyceHCKH oM, ¢ MHOTOOOpa3ueTo
Ha [BPBUYHM W BTOPUYHU KAPCTOBH OOpa3yBaHWsl € TpUMep 3a roiisiM Opoll  3HAYUMH
MectooOuTanus. PailoHbT MOke ma ObAe MOJET M 3a TEOJOKKO KapCTOBO MHOTO0Opazue ¢
y4acTUETO Ha PA3IMYHU 1O BB3PACT M BUJIOBE CKaJIHM M HACTArd ¢ Bh3MOXKHOCT 3a HaOII0ICHUE 1 Ha
pa3IMYHU BKaMEHEJIOCTH, OTJIOKEHHW BHB BApOBHIIMTE M JIboca B paiioHa. Haif-o0mio oTumraiiku
JOCETAIlIHUTE TpOy4yBaHUsT Ha  OumopasHooOpazuero B I[II1 «Pycencku mom», oOxBamiami u
pasraexkaaHus paiioH, coyaT HAIMYKMETO Ha 17 Tuma mpupoaHu mectoooutanus ot [Ipunoxenue |
Ha JlupexkTtuBaTta 3a MECTOOOMTAaHHUATA, KOWUTO BKIIOYBAT rpynd OT ,,ClaJKOBOJIHU
MeCTOOOHUTaHMs ", Tpe3 ,,IPEOBIAKHEHH TPECaBHINA, Kalulla W MoYypuia“, ,,eCTECTBEHH U
MOJTyeCTECTBEHU TpeBHH (hopmammu®, ,, CKAIHU MECTOOOUTaHus U memepu’, ,, [opu” , ,,ymepeHo-
KOHTHHETAJIHA €PUKOMIHMA XpacTajaiu’, 10 ,,CTeIHA TPeBHHU chodmecTBa”. B paifoHa Ha mapka ca
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peructpupanu Hag 1000 ¢uopucTHyHN BUAA, KOETO ChCTaBisiBa okoino 24,4% OT pacTUTETHOTO
paszHooOpasue B bwirapus, kato okono 3% OT JOKaTHUTE PACTUTEIHU BUAOBE ca eHaeMUTHU. OT
(GIIOpUCTHYHOTO pa3HOOOpa3ne ce cpeuar 3aluTeHn BUIoBe Kato M3rouna Beapuma, EnBe3neBo
koknue, Cenedue u ap.C onpeneraeHo KOHCEPBAIIMOHHO 3HAUEHUE CE CUUTAT OBITapCKUSAT €HASMHUT
KoBaueB 3anoBen u 6ankanckure enaemutu JKbuat paBser], Pomoncku arnununyc u ap. B paiiona
ce cpeliar W BUIOBE, BKIIOUEHH B JlepeKkTrBaTa 3a MECTOOOMTAaHHATA, KaTo UepBeHO ycoiHUue,
Bomms 3ammcr, [TepuoBka. ['onsamMo € i payHUCTHUIHOTO OOTaTCTBO B paiioHA, Cpell KOSTO BaXKHO
MACTO MMAT NTUIUTE, OT KOUTO ce cpemaT Haa 107 Buma, cpea KOUTO M OOMTaBAIld TUITUYHU
MECTOOOMTAHHUS,3AMUTECHN U PEIKH BUOBE, KATO CTUIICTCKH JICHIOS, OPEJl 3MUSP, YSPEH IIbPKEI
u ap. PaiionsT ce HacensBa u ot 10 Buaa 3emHOBOaHU U 19 Buaa Bieuyru, 22 Buaa pubH, pai,
OXJIFOBH M peyHH MuIH. Llsmoro OmopazHooOpazue € eqHO ChYeTaHWe OT CPEIHOEBPONEHCKH,
CTeMHH, CPEIU3EeMHOMOPCKH BHJIOBE, MPEMOTBBPIKIABAIIO KOHCTATaIMATa, Y€ B KapCTOBUTE
paifoHN OMOJIOTHYHOTO pa3zHOOOpasue € JBa-TPH IBTH IMO-TOJSIMO B CPaBHEHHE C OCTaHAIUTE
naHamagTH.

Benuku nipeicraBenu mo-rope (akTH MOKa3BaT HATMYHETO HA CIWH 3HAYUM, H3KITIOIUTEITHO
Oorat Ha MPUPOJIHO U KYJITYPHO HACJEICTBO pailOH, KOWTO MOpaau CBOSTA clieln(prKa ¢ OCHOBaHUE
MOXEM J1a OIPEJCTUM KaTO aHTPOIOTCHEH KapcToB JaHmAadT. AHAIM3BT HA TPOBEIACHUTE [0
MOMEHTa MPOYYBaHUS COYM, Y€ TO3W PaiOH Mpenu3BUKBa TpacH mHTepec. [IpoBenenu ca peauia
HAOJIIOJICHUST W TMPOYYBAHUS U BBIIPEKH TOBA JI0 JHEC HHUE HAMaMe IbJIHA W TOYHA TIPEJCTaBa 3a
ISAJI0OCTHOTO My HAJTUYHO KbM MOMEHTa HacleAcTBO. MIHTepechT KbM pailoHa € ,,MaTepuain3upan’
U ¢ 0OSBSIBAHETO HA OTJICITHH YACTH 3a 3alIUTCHH TCPUTOPHUH, aPXCOJOKKU PE3epPBATH, MPUPOIACH
napk u o0ekt, 3amuteH or KOHECKO. Brnpeku BCHUKO HammpaBeHO 10 MOMEHTA, pailOHbT UMa BCe
Ollle HEWM3SICHEH, HEJOOIEHEH IMOTEHIMAl W ChOTBETHO € OCTaBeH 0e3 Mo0pu BB3MOKHOCTH 32
CTOIMIaHUCBaHE, OMa3BaHe M ChXpaHsABaHE. ToBa OMPENEICHO IO OMpeAeNeNss KaTo MPEeopUTeT Ha
pa3BuTHE B 00J1aCTTa HA CKOJIOTUIHWSI, TO3HABATEIICH, TOKJIOHUYECKH U TPUKITFOYCHCKH TYPU3BM.
OcBeH TMOCOYEHHTE TMO-TOpPE XapaKTepUCTUKH, TpsOBa Ja ce OT4eTaT U CHIIECTBYBAILUTE B
HACTOSIIIUSAT MOMEHT 3aKOHOBHM M aJIMUHUCTPATUBHU OCOOCHOCTHM Ha CTaryTa W pena mpH
CTOIMAHUCBAaHE U yIpaBJieHUE HAa PA3IUYHUTE KAaTO COOCTBEHOCT U C pa3iMyHa CTEMEeH Ha 3alluTa
TEPUTOPUA M 30HHM, KOETO Ch3/JaBa OMNPEACICHU NPEYKH IPHU OMA3BAHETO, CHXPAHSIBAHETO ,
CTOMAHMCBAHETO HA OTJEIHM OOEKTH, KAaKTO W 3a pPEeaJU3upaHeTO Ha pa3jIMyHU IPOEKTH 3a
pa3BUTHETO Ha paiioHa. M34ncTBaHETO HAa CIIOMEHATUTE CYOEKTHBHHU MpPOOIeMH OU CTHMYJIHUPAIIO
ONaronpusATHOTO pa3BUTUE Ha palloHA U YBEIMYABAHETO Ha pPa3yMHU TIEPECHEKTUBU 3a
MPOYYBAHETO, OIMA3BaHETO U TMPUPOAHOCHOOPA3ZHOTO U KYJITYpPOCHOOPA3HOTO CTOMAHWCBAHE Ha
yHHUKaIHUTe VIBaHOBCKM CKaJTHU MAaHACTUPH U MPUIIEKAIIUAT My paiioH.
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USE AND PROTECTION OF AMATEUR CAVE (AI\/IATERSKA JESKYNE)
IN THE MORAVIAN KARST (MORAVSKY KRAS)

Antonin Tama
Nature Conservation Agency of the Czech Republic - PLA Administration Moravsky kras

Key words (to 5): cave, research, speleotherapy, show, limits

Annotation: Amateur cave with a length of 20 km is part of the Amateur cave system with a total
length of 40 km of corridors. A very small part of it was in the past used to speleotherapy. It is
currently conducting research in this cave 3 Speleological Group and the Czech Hydrometeorological
Institute.

A small part of the cave is exceptionally shown in the form of an open day. The number of people in a
cave and routes are limited.

Antonin Tama

Nature Conservation Agency of the Czech Republic - PLA Administration Moravsky kras
Blansko, Czech Republic

E-mail: antonin.tuma@nature.cz
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THE MORAVIAN KARST HOUSE OF NATURE

Stefka Leos

Nature Conservation Agency of the Czech Republic - PLA Administration Moravsky kras

Key words: Moravian Karst, The House of Nature of the Moravian Karst, Exhibitions

In August 2015, the Nature Conservation Agency of the Czech Republic (NCA CR)
launched the House of Nature in the Moravian Karst Protected Landscape Area (South Moravia).
The facility has already been the sixth House of Nature within the NCA CR’s visitor centre network
of the same name.

Due to remarkable biota and abiotic nature, famous history and interesting monuments, the
Moravian Karst region is among the places most often visited by tourists in the Czech Republic. In
2009, the NCA CR started preparatory activities for building a visitor centre there. According to the
project designed by P.P. Architects, both an information centre near the world famous Macocha
Abyss and a main visitor centre with a permanent exhibition at the Skalni Mlyn were built. The
project also included making the 3D movie entitled as The Empire of Petrified and Fossilized Time.
The whole project cost in total CZK 86 million (EUR 3,2 million), of them CZK 72,1 million (EUR
2,7 million) were provided by the European Union.

Fig. 1. The House of Nature of the Moravian Karst — 1 (Photo: Stefka Leos, 2015)
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Fig. 2. The House of Nature of the Moravian Karst — 2 (Photo: Stefka Leos, 2015)

The building has an information area with a shop while the main area is used for a
permanent exhibition. On the first floor you can find more information about the geological history
of Moravian Karst (for example a model of the Devon Sea), formation of karst chambers and origin
of caves, ancient and present life in the caves. The spiral staircase takes visitors into lit up premises
on the second floor with an exhibition of living nature. In the motion-picture theatre you can see the
projection of a 3D film about the Moravian Karst and choose from an offer of short films. The
youngest visitors are catered for by a play room where karst themes are depicted and shown. The
indoor exhibition is supplemented by another outdoor exhibition. The model of the karst landscape
allows visitors watch water passing through the karst landscape where water disappears into caves
and then emerges from caves.

Sections of rocks with brightly polished cuts give visitor a greater insight into the karst area
rocks. The House of Nature of the Moravian Karst is open all year round. The time, when the
number of visitors is smaller, will be compensated by offering programmes for schools including
outdoor excursions.
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Fig. 3. The House of Nature of the Moravian Karst - Exhibition 1 (Photo: Stefka Leos, 2015)

Fig. 4. The House of Nature of the Moravian Karst - Exhibition 2 (Photo: Stefka Leos, 2015)
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Fig. 5. The House of Nature of the Moravian Karst - Exhibition 3 (Photo: Stefka Leos, 2015)

Stefka Leo3
Nature Conservation Agency of the Czech Republic - PLA Administration Moravsky kras
Blansko, Czech Republic
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PROMOTIONS AND EDUCATIONAL EXPOSURE - NEWS 2014-2015
CAVE ADMINISTRATION OF THE CZECH REPUBLIC

NEW THEMATIC EXHIBITIONS TO COMPLEMENT THE CONVENTIONAL
PRESENTATION OF SHOW CAVES IN THE CZECH REPUBLIC

Vratislav Ouhrabka, Petr Zaji¢ek

Cave Administration of the Czech Republic

For several years, Cave Administration of the Czech Republic has been trying to introduce
new forms of presentation to make conventional cave sightseeing tours more attractive. One way to
bring the latest knowledge about karst, caves and their ancient inhabitants to the visitors is building
of thematic exhibitions.

Owing to the demanding reconstruction of the entry areas (e.g. Mlade¢ Caves, Punkva
Caves, Javoricské Caves, Vypustek) currently carried out by the Administration, it became possible
to put some parts of the new exhibitions in these modernized buildings and adjacent areas, too.

In 2015, the largest, so-called Integral exhibition of the Moravian Karst caves called
Caves and People was completed on the territory of the Moravian Karst caves available for access.
Theme sections are located in four caves and are complemented by a modern exposition in the part
of the building near the Vypustek cave, which has not been used before. Apart from the
conventional cave sightseeing tours, visitors can look forward to an interesting additional programs
emphasizing the most significant findings from the specific site. The whole exhibition is penetrated
by the main theme, the relationship of human to caves and karst from prehistoric times until present.
The relationship is shown at particular examples of archaeological, paleontological and historical
studies of individual sites. The integral exhibition connecting the individual sites encourages
tourists to visit all of the caves it mentions. This exhibition was created thanks to cooperation of
Cave Administration of the Czech Republic with the Moravian Museum in Brno. Its realization was
financially supported by European Union funds (OPE) and the State Environmental Fund of the
Czech Republic.

The importance of individual sites and the manner of their presentation.

The Kiilna Cave is one of the archaeological sites of world significance. This lit up huge
cave hall with wide passage used to be a settlement of prehistoric human throughout several
developmental stages. The most valuable findings document the life of Neanderthal man, who
stayed there more than 120,000 years ago. The Kualna Cave belongs to the visiting areas of
Sloupsko-5o0suvské Caves. Here, archaeological profiles, interesting finds and the life of
Neanderthals are presented to visitors in a modern way. In addition to the exhibition panels, a model
of a Neanderthal inhabitation and presentation elements in the archaeological profile there is also a
short video projection depicting mammoth hunting by a Neanderthal man. The record includes
sounds, with which Homo sapiens neanderthalensis might have communicated.
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The Balcarka Cave that concludes the visitor tour includes a cave chamber called the
Museum. It has been used for exhibition purpose for a long time. Today, the traditional exposition
of archaeological findings placed in glass display cases is complemented by life of people and
animals in prehistoric times presented in dioramas with mannequins of Homo sapiens sapiens and
cubs of the extinct Pleistocene cave bear. It also includes an animated video, which shows life of
horses and reindeer hunters at the end of the Pleistocene.

The Katerinska Cave is another important paleontological site. The most important finding
here was made in 1936 by Professor Karel Absolon, who uncovered a chimney with a large number
of skeletons of Pleistocene bears. Sporadic findings from the site document human activity also in
the Paleolithic and Neolithic. As part of the new exhibition, a figure diorama depicting a ritual
ceremony of the Neolithic period was installed in the cave entrance. The Main Dome of the
Katetinskd Cave presents paleontological discoveries — a skeleton of a cave bear and a model of
bear den with cubs.

A unique display was set up in the Vypustek Cave and its entrance area. It includes a
functional military shelter built in the cave in the Cold War period. Other elements of the exhibition
placed directly in the cave demonstrate utilization of the cave for ritual ceremonies by a prehistoric
man, mining in modern history and military production during World War Il. Dioramas with animal
models, replicas of findings and display panels placed directly in the cave are now complemented
by a large exhibition in the previously unused first floor of a former military building. The
exhibition focuses on the caves, their list, description, research, history and usage. Classical
information panels are complemented by audiovisual presentations and authentic exhibits. In one of
the rooms, there is an artificial cave, where visitors can try their spelunking skills such as passing
through a narrow corridor or crawling in a low passage.

Outside Moravian Karst, a similarly themed exhibition is also being prepared in Mlade¢
Caves near Litovel. Part of the exhibition is housed in the premises of the renovated entrance area,
while another part is located directly in the cave. In addition to the classic presentation of replicas of
finds in display cases and a model of a cave settlement, this exhibition will be complemented by a
video projection on the use of the cave by prehistoric man. The Mlade¢ Caves are among the
archaeological sites of world significance, as they are probably the oldest, largest and northernmost
settlement of modern humans (Cro-Magnons) in Europe who are proven to have lived here more
than 31 thousand years ago.

In order to continue to move the presentation of accessible caves in the Czech Republic to

the next level, it is now necessary to use the latest technology, including applications for smart
phones, electronic and printed publications, animations and so on.
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Fig. 1.The artificial cave in one of the rooms in the entrance bulding of Vypustek Cave.
(foto: Petr Zajicek)

Fig. 2. The exhibition in Vypustek Caves focuses on the caves, their list, description, research, history and usage.
(foto: Petr Zajicek)
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Fig. 3. Model of the cave hyenas (Crocuta crocuta spelaea) in located in a natural environment
in the Sloupsko-303ivské Caves. (foto: Vratislav Ouhrabka)

Fig. 4. Diorama of the settlement of the people of Homo sapiens sapiens in the Balcarka cave.
(foto: Vratislav Ouhrabka)
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Fig. 5. The Exposition of archaeological findings placed in glass display cases is complemented an animated video,
which shows life of horses and reindeer hunters at the end of the Pleistocene (Balcarka Caves).
(foto: Vratislav Ouhrabka)

Vratislav Ouhrabka

Cave Administration of the Czech Republic
E-mail: ouhrabka@caves.cz

Petr Zajicek
Cave Administration of the Czech Republic
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CAVE ADMINISTRATION OF THE CZECH REPUBLIC -
SPECIAL EDUCATIONAL PRESENTATIONS OF CAVES

Barbora Sime&kova

Cave Administration of the Czech Republic

The Cave Administration of the Czech Republic is the governmental partially self-financing
organization of the Ministry of Environment CZ. Its mission is to protect, care, presentation,
documentation and scientific research for all 14 show caves in CZ.

The classic presentation of cave is normal sight-seeing on visiting route with guide. Syllabus
is given if possible in foreign languages and is adapted for each group separately (limits by age,
senses, movement or specific interests).

Several years back public requests for other unusual sight-seeings were more frequently.
The Cave Administration of the CZ progressively offer now some special forms of sight-seeings,
which are created based on potency of current cave (cave area, human resources). Vehemence is put
on pedagogical and scientific aspect of presentation, which must be in first line. The attractivity of
informations or their unusual interpretation cant hide main goal which is education of the visitors
and protection of caves.

Offer of the unusual sight-seeings visitors can see on www.caves.cz, some of them are
favorited and have long-term tradition. The visitors must make a reservation because of low
capacity of unusual sight-seeings. On the web pages are also informations about concrete sight-
seeing (e.g. requirement of heavy clothing or hand lamp etc).

Very variants of the unusual sight-seeings now offer the Sloup-So3tivka Caves. Prefered are
»,Neanderthal* sight-seeings, which represents the oldest remains of men in this locality. The
visitors can see some of the neanderthal tools, rituals and daily routine. The sight-seeing have their
own in advance writened escalating scenario. Vehemence is put on historical autenthicity of used
materials, costumes, tools and skills. Similarly are presented details about discover the Soavka
Cave in years 1889-1914 on ,.historic* route. The guides in period costumes take visitors only to
Sosavka part of system. Their syllabus is very jovial and is recited in local dialect. This form of the
sight-seeing is possible even in winter, when is Sloup part closed because of protection of the bats.
Same show has also ,battery* sight-seeings of Sosiivka part — this means sight-seeing only with
hand lamp light.

The Mlade¢ Caves sometimes have so-called ,,Cro-Magnon® sight-seeings. The guide is
historical person of Austria-Hungarian archaeologist Josef Szombathy. As a archaeologist from turn
19. and 20. century he show this world famous location to visitors. The pageants are played by
amateur actors. This live show was also broadcast to national Czech Radio.

The Chynov Cave have also similar sight-seeing. At historical anniversary they have sight-
seeings with guides alike founders of cave or historical reserchers in period costumes.

For children are available sight-seeings with fairy tale characters. They have been played
e.g. for International children’s day or St. Nichola’s day wiht some presents for children. Even in
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the fairy tale sight-seeings we must keep base conceptual skill of the syllabus. The guide may use
beings from local stories, each being may explain different speleothema. The fairy tale sight-seeings
offer: the Balcarka Cave, the Punkva Caves, the Vypustek Cave, the Konéprusy Caves and the Na
Turoldu Cave.

Another example of the sight-seeing are so-called ,,Battery Mondays“. They have been
pursued in the Konéprusy Caves last Monday in month. These sight-seeings were created in case of
emergency within planned outage of electric power. Visitors can see the cave without electric light
and can make a better image work of speleologists on exploring and make accessible cave.

By organization and technical ensuring are exacting the education programmes for school
pupils. Pupils are involved to sight-seeing by different ways. E.g. the staff of the Na Spi¢aku Cave
prosper from local ceramic-club, they used figures of the sprites and installed them in to the exiting
tunnel. From year 2013 run ecological civil project ,,Roots of life“. 1t's combined education of
biology, geology and history with musical and artwork elements of pedagogy. It’s starts always in
cave and proceed to surrounding area. At this time to the project are involved: the Mlade¢ Caves,
the Zbrasov Aragonite Caves and the Sloup-Sostivka Caves. One variant of this programme was
also for pupils of international school in English.

Absolutely different character have ,,adventure” sight-seeings. They started in year 2012 at
the Sloup-Sosivka Caves under name ,,Following Nagel's footsteps®. It's physicaly hard sight-
seeing in caver’s way to the lower part of the system, which is unaccessible for public. The guide is
experienced caver. They are running every month, as long is the Sloup stream safe. They have been
inspired by kaiser’s scholar Johann Antonius Nagel, which was first confirmed person, who reach
the bottom of the cave in year 1748.

The great presentation and education aspect have also cultural actions. Mostly they are
concerts with wide genre view. They are traditional in 11 caves, which have good area
specifications for them. In the course of time in some caves crystallized whole musical festivals,
e.g. Magic Tones of Macocha, Didgeridoo in the Cave, Cave Beat etc. In caves takes place also
various forms of theathrical performances. In last 30 years the ZbraSov Aragonite Caves hold an
exhibitions of modern art, this is unique among all caves in Europe.

Some events be held also outside of caves in their surroundig areas, e.g. Europe Night for
Bats. The bat specialists familiarize public with bat’s life and protection of these rare mammals.
Part of it are visual presentations of bats, entrapping of bats to net or echolocation of different
species of bats. Action is very liked, especially by children.

From today’s reached experiences we may say, that public requests for the sight-seeing are
more individual and this trend will apparently continue. By extending classic sight-seeing with
specific sight-seeings The Cave Administration of the Czech Republic pleased part of public
visitors.

Vehemence is put on limits of caves, their protection, safety of visitors in the underground
within specific sight-seeings. They can’t slide down to cheap attraction with only commercial
ambition.

The Cave Administration of the Czech Republic continualy monitoring new visitor’s trends.
We intepretate them and also prepare new activites within presentation of the caves.
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Fig. 1.The fairytale visit for the children in the Balcarka Cave.
Photo: Jan Flek, 2012

Fig.2. The educational programme ,,Roots of life*. The students are painting the life of prehistoric humans in the
Mlade¢ Caves. Photo: JiFi Safar, 2013

83



Fig.3. The sequence of ,,neanderthal* visits of the Sloup Caves. The tribe is grieving over the hunter who was
injured in fight by cave bear. Photo: Jan Flek, 2014

Fig.4.The adventure route ,,Following Nagel’s footsteps* in lower part of the Sloup Caves.
Photo: Jan Flek, 2012
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Fig. 5. St. Nicolas is distributing the presents for children on the visiting route of the Vypustek Cave.
Photo: Jan Flek, 2013

Fig. 6. Vienesse archeologist Szombathy is presenting the group of Cro-magnon people to the visitors
in the Mlade¢ Caves. Photo: Ji/f Safar, 2014
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Fig. 7. The discoverer Brousek with his vigorous wife is guiding the visitors around the So$iivka Caves.
Photo: Petr FiSer, 2012

Fig. 8.The concert of alternative music in the ZbraSov Aragonite Caves is providing to the listener a special experience.
Photo: Slavomir Cerny, 2013
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SCHOOL AND KARST - THE INITIATIVE
“DER KARSTWANDERWEG -
BILDUNGSPERLEN FUR NACHHALTIGES LERNEN"*

Sigrid Vogel

Forderverein Dt. Gipsmuseum und Karstwanderweg e V

The competition work “Stein-Reiche” has been awarded first prize in the category ,,Our students’ project - For
Teachers” in the Third Edition of the International Competition "Karst under protection - gift for the future
generations"”, supported by the UNESCO (http://www.prokarsterra.bas.bg/competition/en/awards.html).

The project is a teacher’s teamwork of the Staatliche Regelschule Gotthold Ephraim Lessing, Nordhausen, Germany. |
am working voluntarily as pedagogical consultant and member of the confraternity of 3 associations and the Biosphere
Reserve RofRla. They are operating the Karst Walking Trail (Karstwanderweg) in the Southern Harz, Germany. | am
very lucky to tell you about our awarded project’s context.

Content

This talk combines 2 topics of the Forum ProKARSTerra 2015: (1) Didactic and pedagogical
significance of karst in school education and (2) Karst and UNESCO. The talk does not inform
about scientific results on karst but about the teaching and learning conception “The Karst Walking
Trail — educational pearls for sustained learning”. Featuring karst in a specific region, educational
philosophy, realization and outcome of the initiative up to now will be explained, educational
activities exemplified and perspectives for the future developed.

Pedagogical conception of the initiative

My approach to the significance of karst in school learning is based on a general educational and
pedagogical perspective. It takes the karst of a region as starting point to discover its importance
and specifics, not only as geological but also as a general environmental (in the large sense of the
word) phenomenon.

By discovering the karst landform students may realize that this specific geology determines highly
men’s conditions of live and that these conditions are interconnected. So students may discern
clearer men’s role in this net. An important grounding of the project is the conviction that a
multifactorial perspective will reveal the interdependence of geological, economical, ecological,
historical, socio-political and ethical facts to learners.

The idea for the initiative came to my mind by hiking on the Karst Walking Trail. The trail has a
total length of 254 km, about 100 km as the crow flies from West to East and it passes through 3
Federal States, Lower Saxony, Thuringia, Saxony-Anhalt. It was created in the 80s in the eastern
part (Saxony-Anhalt). The western part (Lower Saxony) followed when Germany was still split.
After the democratic change in 1989, a new trace in Thuringia linked the two parts of the trail. The
trail reflects the history of former separated but finally unified parts of our country. Insofar many
activities on the trail have to take in consideration and to respect the existing federal structure of
Germany. The school systems and the curricula, for instance, vary in the three Federal States.

! Karst Walking Trail — educational pearls for sustained learning
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Whilst in Thuringia and Saxony-Anhalt karst is an obligatory subject, it does not figure in the core
curriculum in Lower Saxony.

The trail criss-crosses a structurally weak area. This is an important fact when the role of gypsum-
industry enters the scene.

From idea to realization

| started the initiative “The Karst Walking Trail — educational pearls for sustained learning” in 2011
by inviting 22 schools situated close to the trail to cooperate with each other and the confraternity
(Vogel 2011). We “divided” the length of the trail into 6 segments and related the schools to them.

Segment|  Forste — Dstelode

Dlina v erg — Rhumspringe — Scharzfeld
Schar:feld — Barbis — Bad Lauterberg
Segment IV | Osterhagen — Bad Sachsa — Whlkenried

Walkenried — Ellrich 4INordhausen
Nordhausen — Sangerhausen — Polsfeld

— Osterhagen

Figure 1: trail sections of cooperating schools

Each segment possesses unique characteristics of karst phenomena. Picked up as learning
subject they can be studied not only in their geological and biochemical but also, for instance, in
their historical or cultural or economical context.

As the geographical sections feature different karst landforms, learning about karst takes
place at different starting points. In the segment | learning content might centre the cave
Lichtensteinhohle, his discovering and the determination of old DNA to establish a family stemma
of 3500 year old by sinter well conserved skeletons. In the segment Il learning might be about
aquatic dolinas like the TeufelsIoch and his legends or the/JUgssee as a geological archive. In the
segment |11 the road construction of the FiGNEYBBE248 might clarify interaction of dolinas and
risks of human activities. The limestone cliffs Sachsenstein in the segment IV can focus the
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dilemma of gypsum production and nature protection. In the segment V the cave in the Kohnstein
reveals the history of V2-rocket construction and the concentration camp Buchenwald/Mittelbau-
Dora. The emergence of an episodic lake, the [EElCIIGRABEN. Might be the kick-off event for
learning about karst hydrology.

Out of the classroom - on the way!? This slogan claims to experience the karst on the trail by
field trip and hands-on interacting learning. But in addition, pupils and learners can use the trail’s
extraordinary wide electronic documentation and the huge information pool of the website* with a
multitude of articles and an exceptional regional bibliography.

Examples of field trips to discover the regional characteristics of karst

The following three examples of school projects about karst respect action-orientation and
the sustainability of the learning event. By the way, the study of an “ideal” field trip will be
published on the website in the end of 2015 (Regelschule Ellrich).

Example 1 “Stein-Reiche”

On 13 May 2013, 60 pupils (11-12 years old) of the Secondary School Gotthold-Ephraim
Lessing Nordhausen, 4 teachers, the headmaster, 2 rambling club members made a field trip near
the mountain Old Stolberg, Stempeda and Rodishain in the context of the educational conception
,» The Karst Walking Trail — Educational Treasures for Sustainable Learning* focussing Place-based
Education. At 8 stations learning consisted in identifying karst phenomena (e.g. gypsum, anhydrite,
ponor), in fixing a handmade sign about trash avoidance at a picnic-place, in determining stones at
the gypsum church in Stempeda, in learning behaviour in nature, churches and cemeteries, in giving
a name to a clay quarry and explaining his geology, in social learning by hands-on discovery, in
writing down activities in English and in writing a report in German (as homework).

The sustainability of the field trip was guaranteed by a new field trip in the following year 2014, a
guided tour in 2014 and the creation of an Earth Cache for geocaching at the quarry. The teaching
and learning material is electronically accessible®.

Example 2 “Bildungsperle am Karstwanderweg - Die Exkursion Hainrode - Questenberg 2015 °

In the Secondary School Geschwister-Scholl Gymnasium Sangerhausen it is a long tradition
that in the last week before the summer holidays pupils discover the region in the context of a
project. Walking along the Karst Walking Trail they experience the karst landform from Hainrode
to Questenberg. The field trip is organized in cooperation with the Biosphere Reserve RoRla®. The
learning outcome features geological facts about karst, biodiversity in karst areas and knowledge
about the multiple tasks of biosphere reserves.

Example 3 “Karsten, der Wanderer im Karst”

In July 2015, a group of pupils (16 years) of the Secondary School Tilman-Riemenschneider
Gymnasium Osterode/Harz created a motivating learning material about stones and karst to instruct
younger pupils (11 years). With this sustained learning approach, the so called “learning by
teaching (Martin 2002), the specific learning outcome for the older pupils consisted not only in
learning the characteristics of karst but also in repeating facts and methods about stone
determination. Beyond that they created an appetizing learning material for their schoolmates. The
younger pupils had to solve the problem “How comes the cow in the dolina?” by gathering

2 Raus aus der Schule - rauf auf den Weg!

® http://iwww.karstwanderweg.de/

* http://www.karstwanderweg.de/schulen/index.htm

> Educational Pearl on the Karst Walking Trail — The field trip Hainrode — Questenberg 2015
® http://www.bioreskarstsuedharz.de/
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information about karst characteristics, by analysing stones and discovering the regional
significance of a dolomite quarry on a field trip.
Facing these three examples, expected learning outcome by experiencing a karst region features
Increasing knowledge about karst,
e Knowing and applying methods about analysing and monitoring karst,
Developing behaviour and attitudes towards karst significance and karst protection,
Appreciating the specific feature of the region,

¢ Increasing the attendance to engage in civic participation.
Perhaps more knowledge will contribute to appreciate the region and to develop citizenship and
engagement. This hope is part of the pedagogical approach of Place-based Education (PBE).

Place-based Education and UNESCQO’s Education for Sustainable Development

“Place-based Education is the process of using the local community and environment as a starting
point to teach concepts in language, arts, mathematics, social studies, science, and other subjects
across the curriculum. Emphasizing hands-on, real-world learning experiences, this approach to
education increases academic achievement, helps students develop stronger ties to their community,
enhances students’ appreciation for the natural world, and creates a heightened commitment to
serving as active, contributing citizens. Community vitality and environmental quality are improved
through the active engagement of local citizens, community organizations, and environmental
resources in the life of school” (Sobel 2004). Are learning activities grounded on PBE really
efficient in achieving these aims? To answer this question evaluative studies’ in this context are
necessary. Therefore university research in this field is desirable. In Germany, however, no research
based on PBE is available. I wish to implement it. It would be advantageous when the UNESCO
supported it, for PBE is a pedagogical approach that fits very well in UNESCO’s educational aims.
The initial conception of the “educational pearls” on the Karst Walking Trail fell in the UN Decade
(2005-2014) of Education for Sustainable Development (ESD). It followed the guidelines of ESD
by trying to mobilize educational resources in the region and help create a more sustainable future.
German National Committee’s chairman, Gerhard de Haan, postulated, that ESD in schools should
be interdisciplinary, interactive, individualized (de Haan/Harenberg, 1998). That is the reason why
our initiative insists upon holistic learning (Vogel, 2014). In the end, to speak in terms of the
UNESCO, such learning achieves its purpose by transforming society. Action-oriented learning
environments, as e.g. field trips, may inspire learners to act for sustainability or to participate in
social and civic life. Since 2015 the Global Action Programme (GAP) tries to generate follow-up
action (UNESCO, 2014). It focuses on five priority action areas:

e Advancing policy,

e Integrating sustainability practices into education and training environments (whole-

institution approaches),

e Increasing the capacity of educators and trainers,

e Empowering and mobilizing youth (15 — 24 old),

e Encouraging local communities and municipal authorities to develop community-based ESD

programmes.

Among others, UNESCO supports the GAP by the school net and by biosphere reserves.
Supporting empowerment and mobilization of the youth increases their competence to promote the
civil society as a change agent (37 C/Resolution 12). Mobilized and informed young people can
contribute to solve environmental problems in nearby area.

To sum up, the UNESCO philosophy and pedagogical approach PBE are evidently very similar.

" For methods and results see Jan Cincera, Bruce Johnson, Silvia Kovacikova (2015). Evaluation of a Place-Based
Environmental Program: From There to Here. Applied Environmental Education & Communication. Volume 14/3.
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Perspectives of future research

As shown above, the core of the pedagogical approaches is to change societal structures by
learning. If young people shall function as change agents it is necessary to know about their
attitudes, their convictions and values. How can we measure and monitor affection towards a
region?

Case studies might be an adequate tool to identify main variables determining the attitude of people
towards surrounding, in our context to a given karst area. Are they not only thinking about karst
protection but acting for it? Is there any predictability of men’s attention or affection towards the
region possible when significance of karst for a defined region varies highly from one to another?
Do the attitude towards karst result from collective or private mentality? And, last but not least: Is
there any chance for developing a conciliatory relationship between divergent interests in karst use?
| found a personal answer when discovering Vancouver Island (Canada). The community vision of
the Clayoquot Sound UNESCO Biosphere Reserve Region (Canada) follows the Nuu-chah-nulth
First Nations “living” philosophies (Clayoquot Sound Trust, 2010): Yes, conciliation is possible if
we are living respectfully (lisaak), if we keep life in the balance (Qwa’aak gin teechmis) and if we
agree that everything is one and interconnected (Hishuk ish ts’awalk).

So let us make a difference...

Literary resources

http://www.prokarstterra.bas.bg/competition/en/awards.html (n.d.). Retrieved 09 02, 2015

Jan Cincera, Bruce Johnson, Silvia Kovacikova (2015). Evaluation of a Place-Based Environmental Program: From There to Here.
Applied Environmental Education & Communication. Volume 14/3, pp. 178-186

Clayoquot Sound Trust.2010). http://clayoquotbiosphere.org/wp-content/uploads/2011/05/CSBR-Periodic-Review-2010.pdf.
Retrieved 07 19, 2015, pp. 37-38.

Gerhard de Haan, Dorothee Harenberg (1998). Nachhaltigkeit als Bildungs- und Erziehungsaufgabe. (Landeszentrale fiir Politische
Bildung Baden-Wirttemberg, Ed.). Der Birger im Staat, 2, pp. 100-105.

Jan-Pol Martin (2002). Lernen durch Lehren (LdL). Die Schulleitung — Zeitschrift fur padagogische Fihrung und Fortbildung in
Bayern, 4, pp. 3-9.

David Sobel. Place-based education: Connecting classroom and communities. Great Barrington, MA, The Orion Society 2004, p. 7
UNESCO (2014). http://www.unesco.org/new/en/unesco-world-conference-on-esd-2014/esd-after-2014/global-action-programme/.
Retrieved 09 04, 2015

Sigrid Vogel (2014). http://karstwanderweg.de/schulen/konzept.htm. Retrieved 09 05, 2015

Sigrid Vogel (2011).Konzept: Der Karstwanderweg — Bildungsperlen fiir nachhaltiges Lernen. Goettingen: unpublished mansucript.

91



International Scientific and Practical Conference
PROTECTED KARST TERRITORIES — EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

KAPCTOBATA TEMATHUKA B BbJITI'APCKOTO OBPA30BAHUE

HBaiino UBanos
Yuueepcumem no apxumexmypa, cmpoumencmeo u eeooesus, kameopa ,,I eomexuuxa’”, Cogpus

AnoTtanus: Kakto Bcska appxaBa, 4acT OT YHATO TEPUTOPHUS € 3aeTa OT KapcT, Taka U B HalllaTa cTpaHa MOrar Ja ce
OTIENAT TPH OCHOBHM aclieKTa Ha BB3ACHCTBHETO M EKCIIoaTallMATa Ha KapcTOBUTE TepeHH: IIbpBUAT acmekT e
CBBP3aH C TYPUCTHUYECKOTO 3HAUYCHHE HAa KApCTOBUTE TEPEHU. BTOPHUAT acnekT e chp3aH ¢ MPOMUIIIICHOTO HU3MOJI3BaHE
Ha KapCTOBHUTE T€PEeHU. TPETHAT acIeKT € CBbP3aH C BPEJHOTO Bb3JAEHCTBUE HA KapcTa. Te3u TpU OCHOBHH aCHEKTa OT
BB3/ICHCTBUETO Ha KAPCTOBUTE TEPEHU Ca 3aCETHATH B pa3jiMiHa CTEIICH B 00pa30BaTEeIHNUTE NPOrpaMH Ha yUHMJIMIIATA U
YHUBEpCUTETHTE B bbarapus.

Knrouosu oymu: xapcm, obpazosanue, yuunuuje, yHusepcumem, CImpoumeicmeo

BLBenenue

KapcroBute Tepenu B bruirapus 3aemar okono 23% ot teputopusita Ha ctpanara (ITonos,
1970) (®Pwur. 1). Karo Bcska app:kaBa, 4acT OT YHATO TEPUTOPHS € 3aeTa OT KapCT, B HalaTa
CTpaHa MoraT Ja C€ OTHCISAT TP OCHOBHM aclieKTa Ha BB3ACHCTBHETO M EKCIUIOATALUATA Ha
KapCTOBUTE TEPCHH:

@ue. 1. Kapcmosu pationu ¢ Bvaeapus (no Ilonos, 1970)
1 — kapcm 6 mpamopu; 2 — kapcm 6 MpuacKu 8aposuyu; 3 — Kapcm 8 IpcKu eaposuyu; 4 — kapem 6 OONHOKpeOHU
saposuyu; 5 — kapcm 6 capmamcku eaposuyu; 6 — kapem 6 naneoeeHcKu 6aposuyu; T — Kapem 6 capMamcKu 6aposuyu;
8 — noxkpum xapcm 6 OOIHOKPEOHU, MAACMPUXIMCKU U CAPMAMCKU 8APOGUYU.
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[IepBUAT acneKT € CBBbpP3aH C TYPUCTHYECKOTO 3HAYEHUE HA KAPCTOBUTE TEPeHU. MHOTO OT
TSAX ca Pas3noi0KECHU B PaliOHH, OTIMYABAIIN CE ChC CBOUTE MPHPOTHH KPACOTH, KaTO KaPCTOBHUTE
(dhopMH — TOBBPXHOCTHHU W TIOJI3€MHH, JIOIBJIBAT MPUPOTHOTO pazHooOpa3ue. MHOKECTBO Teniepr
ca TPUTOJCHH 3a TYPUCTHYCCKH TIOCEHICHUS M Ca MEKIYHApOJHO W3BECTHH NPUPOIHU
3a0€eJ1e)KUTETHOCTH.
BropusT acnekT € chp3aH ¢ MPOMUIIUICHOTO M3I0JI3BaHE HAa KapCTOBUTE TepeHU. ['ojsiMa 4yact ot
cenumaTa B beiarapus ce BOIOCHAOIIBAT C KapCTOBH IMOJ3EMHHU BOJHW, CHINO TaKa HSIKOU OT
MEIIEPUTE CE M3MOJ3BAT B CEJIICKOTO CTOMAHCTBO M XPAaHUTEIIHO-BKYCOBAaTa MPOMMIIUICHOCTA KaToO
MecCTa 3a OTIVIeXkKTaHe Ha T'hOY MJIH 32 OTJIC)KaBaHE HA CHPEHA M BHHA.

Tperusar acmekT € CBBbp3aH C BPEIHOTO BB3JACHCTBHE Ha KapcTa. ToBa Bb3IEHCTBUE ce
NpOsiBIBA OCOOCHO CHUJIHO B 3acCelICHUTE TEPUTOPUH, KaTO HAW-CHIIHO BIMSHUE HMa BBPXY
CTPOUTENICTBOTO Ha CTpaju U ChOpbKeHUS. OCHOBHUTE BPEAHU BB3JIEHCTBUS, KOUTO UMAa KbPCTHT
BBPXY CTPOMTEIHHUTE JeWHOCTU U HaceneHute Mecta (Tonmauos, Poiitep, 1970) ca ciennure (¢ur.

2):

I'pasicoancko u npomuwiieHo cmpoumencmeo

— HEeJOCTaTh4HA HOCEIA CIIOCOOHOCT Ha OKAPCTEHUTE MAaCHBH KaTO LSO,

— pa3BUTHE BBB BPEMETO Ha TPYJIHO MPOTHO3ZUPYEMH KapCTOBU U Cy(O3UOHHU SIBJICHHS, KOUTO
JOIBJIHUTEITHO HaMaJlsiBaT yCTOWYUBOCTTA,

— IposBa HA BHE3AIIHW IIPOIAJAaHUsA HaJ KapCTOBM KaBEpPHU, KOMTO MOTaT Ja 3acerHar KakTo
HENOCPEJCTBEHO HAMHUPAIIUTE C€ Hal TAX, Taka U OJIU3KUTE ChOPBKEHHUS;

— TOCTENEHHO Pa3BUTHE HA CIIATAHUS OKOJO HETaTUBHUTE KapcTOBUM (OPMH, KOUTO MOrar jaa
3acerHar rojieMu TEPUTOPUH.

Ipancnopmno cmpoumencmeo

— MponajaHus NOoJ TPAHCIOPTHU ChOPBKEHHS — IBTUILA U XKII JIMHUY,

— cisraHe Ha [OKpUBAlIMTE IIOYBM OKOJIO HETaTMBHHUTE KapcTOBM (OpPMH, 3acsArauu
TPAHCIIOPTHUTE ChOPBKEHUS;

— HaMaJIsIBaHE YCTOMYMBOCTTA Ha OTKOCHUTE B OKapCTEHU CKaJIH;

— JedopMaluu U CKbCBAaHHS HA TPAHCTIOPTHH ChOPBKEHHUS.

Tynenno u XuopomexHuuecko Cmpoumeacmeo

— BHE3aIIHU IPOPUBH Ha KapCTOBU NOJ3EMHH BOIH B TyHEIIUTE;

— (unarpanmonHu 3ary0u rpe3 KapCcTOBU KaBEPHU U KaHAJH MPH SI30BUPHOTO CTPOUTEICTBO;

— HaMalsIBaHE Ha yCTOMYMBOCTTA Ha CKaJHATa OCHOBA IOJ S30BUPHUTE CTCHM, BCIEACTBHE Ha
XMMHUYHA U MEXaHUYHa Cy(pO3Hs.
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@ue. 2. OcHosru 61008e 8b30EUCMBUS 8bPXY CIPOUMETHUME KOHCMPYKYUL, U3ZPAOEHU 8bPXY KAPCMOBU MepeHU
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Te3n Tpu OCHOBHM acleKTa OT BbB3IACHCTBHETO Ha KapCTOBUTE TEPEHU Ca 3acerHatu B
pa3MyHa CTeNeH B 00pa3oBaTeTHUTE NPOrpaMy Ha yUWIMIaTa ¥ yHUBepcUTeTuTe B bpirapus.
B nacTosmms noknan € 00bpHATO OCHOBHO BHUMAaHHUE HA M3Y4YaBaHETO HA KapcTa B Y HUBEPCUTETA
10 APXUTEKTYpa CTPOUTENICTBO U reone3us — Codus.

Kapcr n oOpa3oBanue B bbarapus

M3ydaBaHeTo Ha KapcTa 3aeMa Majka 4acT OT YYWIMIIHOTO M CHELMAIM3UPAHOTO BHUCIIE
o0Opa3oBaHHMe B HallaTa CTpaHa, KOSITO MMa MO-CKOpo MH(popMaTHBeH XapakTep. HezaBucumo ot
CPaBHMTEIHO TrajsMara IUIOL] Ha KapCTOBUTE TEPEHH, TAXHOTO MPSKO BB3IACHCTBUE BBPXY
HAaceJleHHETO € CPaBHUTEIHO MaJKOo M MoOke OM ToBa € eJHa OT OCHOBHMTE IPHUYUHHU B
00pa3oBaTeHUTE MPOrpaMH KapCTOBUTE SBJICHUS Jla ca CPAaBHUTEINIHO c1abo 3acerHaTu. B crpanata
HU HsMa eIMHHA OpraHu3alys, 3aHMMaBallla ce C U3CJe/IBaHus Ha KapcTa, KaKkBaTO HalpuMep UMa B
cbeenna Pymbaust (MaCTHTYT TIO crieneosnorus ,,Emun PakoButa” — Bykypenr”), KakTo U B JApyTrd
eBponeiicku IbpxkaBu. Moxke Ja ce Kaxe, ue U3CIeBaHeTO Ha KapcTa B benrapus e nmpenu BCUUKO
Ha OCHOBa Ha €HTyCHa3Ma Ha OTJICJIHU YUCHH OT PA3JIMYHU OpPTaHU3AIMH, KAaKTO U Ha JIIOOUTEIHNTE —
NEIIEepHALN OT JEeCeTKUTe KiayOoBe. Majko ca WHUIMATUBUTE, KOUTO LENAT OOeIMHSBAaHE Ha
yCWINATA Ha YYEHHUTE 3a M3CJIEBAHETO Ha OBJIrapckusi KapcT, KakTO U 3a IMO-TOJIIMOTO MYy
3acThlIBaHE B 0Opa3oBaTeNHUTE Mporpamu. M3ydyaBaHeTo Ha Kapcrta B OBJIrapcKUTe Hay4dHU
UHCTUTYTH KbM BAH € cBbp3aHO MpeauMHO ¢ M3MOJI3BAHETO U 3allUTaTa Ha KapCTOBUTE TEPEHH,
Haii-Beue Npu BOJOCHAOAsIBaHE C KApCTOBU BOJH, KAKTO U BbB BPB3Ka ChC CTPOUTEICTBOTO.

bu moryno na ce HampaBu CIEAHOTO NPUOIU3UTENTHO pa3leisiHe Ha 00pa3oBaTEIHUTE
aCIeKTU B PA3JIMYHUTE CTeNeHW U (opMH Ha oOydyeHHE B HalllaTa CTpaHa, KakTO U CIOpEeN
CrielMaNn3aluATa Ha Pa3IMUYHUTE BUCIIN YUMININA!

Ocnoeno u cpeono oopazosanue

H3yyaBaHeTo Ha KapCTOBUTE IMPOLIECH B YUMIIMINE € 3acThIIEHO B MpOrpaMuTe IO
reorpadus, Karo ce oOpbIIa YAaCTUYHO BHUMAaHHE Ha Pa3BUTHETO Ha KapcTa M IO-CKOPO Ha
HEroBOTO TYpPUCTHYECKO 3HaueHHe. ToBa e pa3dbupaeMo, Thil KaTo mporpamute mo reorpadus B
OCHOBHOTO U CPEJHOTO YUWIMILIE MMAT 3a 3ajayda Ja JajaT IbpBOHAYaIHU IO3HAHMs Ha Jelara,
KaTo MOKa3BallKM KpacoOTHTE Ha OBJIrapcKHsl KapcT, HIKOM OT TAX Ouxa MOIVIM Ja MPOSBAT MO-
3aqbJI00YEH HMHTEpPEC B IOCIEABALIOTO My H3ydaBaHe. Tyk ca MHOrO BaXKHH YCWIUATA U
€HTYCHa3MbT Ha OTAEJIHU YUUTEIH, B €IHA WM JApPYyTa CTENEH CBbP3aHU C MEIEPHOTO AEN0, KOUTO
OpraHM3UpaT 3€JEHU YUYWIMINA, NOCEUICHHs Ha MELEpU M J1aBaT MOBEYE CBEIEHUS 3a Kapcra U
neniepute B bbirapus, npeIu3BUKBaliKU HHTEpEca Ha YUCHHUIIUTE.

Cneuuaﬂus'upano eucuie 06pa308anue

B Hsixkoum oT cnenuanu3upaHuTe BUCHIM yuuiauina B bbarapus ce otaens pasinyHO
BHUMaHHE Ha KapcTa U KapCTOBUTE MPOIIECH, CBHP3aHO MPEIrd BCHYKO ChC crenu(uuHaTa HACOKA
Ha 00y4YEHHUETO B Ja/IeH YHUBEPCUTET.

B karenpa ,,Xuaporeosnorus U WHKEHEpPHA TeoJIOTHs”, KAaKTO U B JPYTHU CHEIUATU3UPAHU
kareqpu Ha MI'Y ,,CB. VBaH Puncku” — Codust ronssMo BHUMaHHE C€ OTIENS Ha Pa3BUTHETO Ha
KapCTOBUTE TMPOIECH W Ha JBIKCHHETO Ha KapCTOBHUTE MOJ3EMHH BOoAW. EnHM OT Haii-moOpute
OBITapCKU U3CIIEIOBATENH HA KapCcTa ca BH3MUTAHUIN HA TO3U YHUBEPCHUTET.
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B reonoro-reorpadckust pakynrer Ha CVY ,,CB. Kimmment Oxpunacku” ce M3ydaBaT Mpenu

BCHYKO (aKTOpUTE M YCIOBHATA 3a BB3HUKBAaHE M pa3NpOCTpPAaHCHHWE HAa KapcTa, Hail-Bede
PA3IMYHUTC TUIIOBC OKApCTABAIIU CC CKaJIH. 1 tam CIICHUAJIM3UPAHOTO M3ydaBaHC HA KApCTOBUTC
SIBJICHUS € NIPEAM BCUYKO JEJI0 Ha EHTYCHpaHU MpEroaBaTelId U u3cienosarenu. KaTo 1su1o BbB
BCUYKHU MpUpoaHu (akyaretn (reosnoro-reorpadcku, Ouonornvecku, ¢pusmuecku) Ha Coduiickust
YHUBEPCHUTET pabOTAT U cera HIKOU OT U3THKHATUTE M3CIIEI0BATENN HA OBITapCKUs KapCT.
B CHICHHUAIM3UPAHUTE BUCIIM CTPOUTCIIHU YUYWIIMIIA H3Yy4YaBaAHCTO Ha KapCTa € 3aCTBIICHO
pa3IMyYHO, Half-BeYe OT IJIeJJHA TOYKA HAa BIMSHUETO MY BBPXY Pa3IMUYHUTE BHIOBE CTPOUTEICTBO.
CpIIo Taka ¢ pa3MyHa CTETEH Ha 3HaU€HHE KapCTOBUTE SIBJICHUS Ca BKIIOYCHU B MPOTPAMUTE IO
€KOJIOTHSl Ha OBJITapCKUTE YHUBEPCUTETH, Hail-BeUe C BIMSHUETO Ha KapCTa BHPXY 3aMbPCSIBAHETO
Ha MTO/I3eMHUTE BOJM, CH3/IaBAaHETO HA JIeTIa 33 OTHAIBIM B KAPCTOBU TEPEHU H JIP.

B nakou yactHu yHuBepcuteTy kKaro HBY, n3ydaBaneTo Ha kapcTa ChILO € 3aCTBIIEHO, KaTo
4acT OT OTACJIHU JUCLUIUINHHU, IPEIN BCUUKO CBBP3aHU C E€KOJIOTUS WM Pa3jINYHU NPUPOIHU
HayKH.

I/Isebnyquﬂumno 06pa303anue Ha Kapcmoea memamuKxka

W3BBbHYYMIIMIIIHOTO M3y4aBaHE Ha KapcTa € CBBbpP3aHO MpEeAu BCUYKO C JEWHOCTTa Ha
crneneokinybosere B bbiarapus. B mporpamure Ha NmpoBeXJaHUTE B TAX KYpCOBE ca 3aCThICHU
MHOT0 aCTIeKTH, CBbP3aHU C KapcTa U neuepure. GakTopu 3a pa3BUTHE HA KapCT, KAPCTOBH TEPEHH,
(opMHUpaHe Ha Nelepy U MPOoNacTH. 3HAYMTEIHO BHUMaHUE ce 0Opblila Ha OMa3BaHETO Ha KapcTa U
TMEIIepUTe.

I/I3yanaHe Ha KapcTa B YHI/IBepCI/ITETa 10 APXUTEKTYpPaA, CTPOUTEJICTBO U Ireoae3ust — CO(l)I/Iﬂ

YACT e enHo oT Hail-cTapuTe ¥ PEHOMHUPAHHU BUCIIHM y4eOHU 3aBEJICHUS B HalllaTa CTPaHa,
o0yyaBallo CIeNUalMCTH B Pa3IMyHU OOJIACTH Ha CTPOMTEICTBOTO. BiMAHMETO Ha KapcTa BBPXY
pa3IMYHUTE TUIIOBE CTPOUTEJICTBO € 3aCTBIIEHO B IMpOrpaMuTe 3a 0OydyeHHe, KaTo Hai-rojsMo
BHUMAHHUC CC OTACIIA MpPHU OGy‘-ICHI/IeTO MO0 MHXXCHCPHA I'COJIOTHUA U XUAPOICOJIOTHA Ha CTYACHTUTE,
KOETO c€ MpOBEkKJa BbB BTOPU Kypc M OOXBallla MOYTH BCUYKH CIEHUANTHOCTH. BHHMaHue Ha
KapCTa U MOCJICACTBHUATA OT HETO CC OTACIIA U B JICKOUUTC IO 3€MHA MCXAaHUKA U (byH;u/IpaHe,
BKJIIOUEHU IporpamaTa Ha TPETU U YETBBPTH KYPC.

OcHOBHaTa TeMaTWKa Ha OOYYEHUETO, CBhP3aHO C KAPCTOBUTE SIBJICHHS, € HACOUEHA KaKTO
KbM (aKTOpUTE 32 BH3HHKBAHE Ha KapcTa, Taka U KbM H3IMOJI3BAHETO HA KApCTa, MPEIU BCHUKO HA
KapCTOBHUTE MOA3EMHHU BOJM, HAUMHHUTE Ha TAXHOTO Gopmupane u asmxenne (Koces u ko, 1993).
lonsmo BHUMaHHME ce oOpbIla Ha BPEJHOTO BB3IACHCTBHE HA KapcTa BBPXY CrPaAWTe H
ChOPBHKCHUATA, OCHOBHO MPH HAJTMYUETO HAa KApCTOBU KaBepHU MoJ (pyHIaMEHTHTE, KaKTO U Ha
HEOOXOAMMUTE TMPEABAPUTEIIHU MpoydBaHUs. Hanmuuwero Ha KapCcTOBM TPAa3HUHU  TOJ
(dyHIAMEHTUTE MOXKE Ja JOBEJe 10 BH3HWKBAHE Ha BHE3AIHW NPOMATaHHWS W CIATaHUS Ha
TCPCHHATA NMOBBPXHOCT, KOUTO Aa AOBCAAT OO I'OJICMU MATCpHUATIHU HICTU U KCPTBU. MexaHu3MbT
Ha BH3HMKBAHETO Ha KapCTOBHM MPOMAJAaHUS M CISTaHUS € CIEIHaTHO 3aceTHAT JICKIIMOHHUTE
KypCTOBE IO CIIEHUATHOCTTA ,, IHkeHepHa reonorus U xuaporeoiorus” (dur. 3).
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@ue. 3. Passumue na kapcmosgume 0eqhopmayiiy 8 NOKpUSAuume nousu.
a) Eman 1 - paspywasane na maeana na kapcmogama kasepna; b) Eman 2 - pazeumue Ha c60008e 6 NOKpusauume
nousu; €) Eman 3 - nponadane na noueama Hao ¢800a NO YUIUHOPUUHA NOGLPXHUHA.

B JICKIUHUTEC Ca BKIOUYCHU MHOXCCTBO WIIOCTPATHBHHU W CHHMKOBU MaTCpHaJIH. HpI/I
MMPaKTUICCKOTO O6y‘lCHI/IC Ha CTYACHTUTC OT PA3JIMYHUTC CIICLIUAJIHOCTH, HAa TCPCHA CC IIOKAa3BaT
PA3IUNIHUTC KAaPCTOBHU SABJICHUA YU 3HAUYCHUCTO UM 3a CTPOUTCIICTBOTO.

B kypcoBeTe 10 CreIuaiHOCTTHTE ,,3eMHa MexaHuka” ¥ ,,dynnupane” ('epmaHoB U KO,
1999) e 3acerHaT OCHOBHO MPOOJEMBT C MOBEACHHETO Ha (YHAAMCHTHUTE NMPH BH3HUKBAHETO HA
BHE3aITHO KapCTOBO MPOIAJaHe IMOJA TIX, KAKTO M C METOJUTE Ha MPOTHBOKAPCTOBA 3alIWTa -
crieruanu3npany QyHIaMeHTH U ycuiiBaHus Ha crpaaure (Dwur. 4).

Que. 4. Cneyuanusupanu GynoameHmu npu CMpoumeicmso 8 Kapcmosu mepenu.

B xuaporexanueckusi dakynrer Ha YACI ce m3yuyaBa BIMSHHUETO HAa KapCTOBUTE TEPEHU
BBPXY CTPOMTEJICTBOTO M €KCIUIOATAlMs Ha si30BUpU. B brparapus ca n3BeCTHH HIKOJIKO cllydas Ha
po0GJieMH MPH S30BUPHOTO CTPOUTENCTBO, CBHP3aHU C KapcTa, KaTo MOKe OM Hal-U3BECTHUSAT OT
TAX € BTOpHAT 10 oOem s3oBup B bwarapus - ,,Orocra”, kpait rp. MoHTaHa, YHATO
MpOoTUBOGMITPAIIMOHHA 3aBeca B OCHOBAaTa HAa CTEHAaTa OCTaBa HEJOBBPILIEHA W TOBA Mpeud Ha
HOPMAJHOTO HAIThJIBAaHE U €KCIIJIOATALUs Ha SI30BUPA.

96



3akjaro4yeHue

Ot HampaBeHUs KpaThK aHAJIU3 Ha MPUCHCTBHETO HA KapcTOBAaTa TEMAaTHKA B OBITapCKOTO
o0Opa3oBaHMe M MO-CHEIHATHO B YHUBEPCUTETA MO apXUTEKTypa, CTPOUTEICTBO U Ie€0le3Us — Ip.
Codust, Morata fa ce HarpaBsIT HIKOJIKO OCHOBHHU M3BOJIA!

HeszaBucumo, 4e rojisiMa yact OT TEpUTOPUATA Ha CTpaHAT € 3aeTa OT KapCT, TO HErOBOTO
n3y4yaBaHe B Pa3IMYHUTE CTEIICHN Ha 00pa3oBaHKe B bbarapus e cpaBHUTENIHO cl1abo 3acerHaTo.

CHCIII/IB,J'II/ISI/IpaHI/ITe YHUBCPCUTCTU NpcajiaraT OCHOBHU 3HAHUA 3a (1)aKTOpI/IT€, Pa3sBUTHUCTO
" 3HAUCHUECTO Ha KApCTOBUTC IMPOLECCHU, 3aCBBP3aHU CHC CHCLII/ICI)I/I‘-IHS.TH. MaTepus Ha o6yquI/Ie B
AagCHHA YHUBCPCUTCT, KaTO BB3MOKHOCTUTC 3a JOIMBJIHUTC/IHA CIICHUAIN3alud Ha CTYACHTUTC B
obnacTra Ha HN3YYaBAHETO HA KapCTa €Ca OIrpaHUYCHHU.

JIOIBIHUTETHH 3HAHUS 32 KapcTa YYCHUIMUTE W CTYACHTHTE MOJIydYaBaT NPEIUMHO OT
EHTYCHa3HpaHU YYUTEITH U YHHUBEPCHUTETCKHU IPETOJaBaTENN, KOUTO OPraHU3MpaT AOMBIHUTEIHO
oOy4eHue.

I'onmsima e pojidTa Ha CHCJ’IGOKJ’IY6OB6T€ 34 MOMYJApU3UPAHEC HA KapCTa U NPCaBaHC Ha
II'bpBOHAYAIHU 3HAHHA 3a HCTOBOTO PAa3BUTHEC U OIIAa3BaHC.

HeoOxonumu ca ChbBMECTHH YCHIIUS HA YY€HH, TPENOJaBaTeNH, YUMIUINA, YHUBEPCUTETH U
IbpKaBHU OpraHM 3a Ch3/1aBaHE HA €JUHEH LIEHTHP 3a Olla3BaHe, U3y4YaBaHE U MOMYJApU3UpPaHE Ha
OBarapckus KapcT, KOWTO ChILO TaKa Ja OPraHU3Upa U POBEXk/a CIELUAIN3UPAHO 00yYEeHHUE.
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KARST THEME IN THE BULGARIAN EDUCATION

Ivaylo lvanov

As in each country with karst locations, three main aspects of impact and use of karst sites
may be considered in our country:

The first aspect is the importance of the karst sites for the tourism. Many of them are located
in regions featuring natural beauties while the karst forms — surface and underground — complement
the natural diversity. A number of caves are suitable for touristic visits and are internationally
recognized natural landmarks.

The second aspect is related to the industrial use of the karst sites. The water supply system
of a large part of the settlements in Bulgaria uses karst underground water, and some caves are used
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by agriculture and food industry as sites for cultivation of mushrooms and maturing of cheese and
wine.

The third aspect is related to the harmful effect of karst. This effect is particularly
demonstrated in the built environment.

These three aspects of the karst sites impact are considered to a different degree in the
educational programmes of schools and universities in Bulgaria. This paper stresses mainly on karst
teaching in the University of Architecture, Civil Engineering and Geodesy (UACEG), Sofia.

Hou. n-p unx. reos. UBaiisio UBanos

YHHUBEpCUTET IO APXHUTEKTypa, CTPOUTEIICTBO U Teoie3us, Kart. ,, I eoTexHunka”
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KAPCTBHBT U KAPCTOBUTE JJAHAITA®THU B YHUBEPCUTETCKOTO
OBPA30BAHME 110 'EOT'PA®UA

Anre Benues, 3opuuna Yosakona

CY ,,Cs. Kimmment Oxpuncku”, I'eonoro-reorpadcku paxkynrer, kateapa ,,JlanamadTo3HaHne U ona3BaHe Ha
npupoHarta cpena”

AHoTanusi: ABTOpUTE PasIekaaT NPOOIEMHUTE HA H3y4aBaHETO Ha KapCTa U KapcToBuUTe JaHAmadT (reocucTemMu) B
YHHUBEPCUTETCKOTO 00pa3oBaHKe 110 reorpadust ¢ NpuMepH OT ydeOHaTa mporpama Ha JUCHUILIMHATa ,.Kapcrosm
nmannmadgTu B beirapus”, u3ydaBaHa Kato n30OHpacMa B 00pa30BaTETHO-KBATM(HUKAIIMOHHA CTEICH ,,0akanaBpp” Ha
cnermansaoct ,,['eorpapus” B CY ,,Ce. Kimmment Oxpuacku”. AKIEHTHTE B Kypca Ha oOydeHHe ca B 0OJNacTHTE Ha!
KapcToBaTa reoMop(oJIOTHs. U XUAPOJIOTHS; TEOPUATa M METOAOJOTHUATA HA M3CJICABAaHEe Ha KapCTOBUTE T'€OCHCTEMH;
CBIIHOCTTA, CTPYKTypaTa, (QyHKIMOHUPAHETO, JMHAMUKATA, PA3BUTHETO M M3CIEABAHETO HA KapCTOBHUTE JaHILA(TH;
PETHOHAHATE TEPUTOPHAIHM pa3iudusi U OCOOCHOCTH Ha KapcToBuTe NaHAmAGTH B Bearapus; u3monsBaHeTo M
olla3BaHeTo Ha KapcToBuTe NangmadTy. [IpeacraBenu ca rinaBHUTE IPOOIEMH U EPCIIEKTUBH B 00Y4YEHUETO.

Knwouoeu oymu: kapcm, kapcmogu ianowagdmu, Kapcmosu 2eocucmemu, 0opazosanue

YBOJ

DeHOMEHBT ,,KapcT’ € IMUPOKO PAa3mpOCTPaHEH B paslM4YHHM CHopeln reorpadckoro cu
MOJIOKEHHUE TePUTOPUHU U cTpaHH. M3ydyaBaHeTo My MMa OCHOBHA poJisi HE caMO 3a o0oraTsiBaHE U
pasmMpsBaHe HAa HAyYHOTO TO3HAHME, HO W 33 Pa3BUTHETO, IJIAHHUPAHETO W YIPABICHUETO HA
TEPUTOPUATA, KAKTO U 3a €KEIHEBUETO Ha XOpaTa.

Harpynanata 6a3a oT ngaHHHM, aHamu3d U OOOOIICHHS B IIKOJUTE IO KApCTOJOTUS U
CIEJICOJIOTHS 10 CBETa JOCTUra II0 pa3HOOOpa3sHM MbTHINA KM HAYMHM J0 HAy4YHHTE,
00pa3oBaTEeTHUTE U YNPABICHCKUTE CTPYKTYPH B PA3IHYHUTE IBPKABU U 10 OOMKHOBEHUTE XOPa.
C npobnemaThkaTa Ha KapcTa ca aHTaXUpaHU W HHCTUTYTH, acolMallud, KIyOOBe, MY3eH,
pasnUYHa KaTeropus 3allUTEHW TEPUTOPHH, HEMPABUTEICTBEHW OpraHU3allid U T.H., KOUTO B
OCHOBHHU JIMHMM pabOTAT NPEeIUMHO B O0JIacTTa Ha CIENeOJIOTHATA, a IMO-MajKa 4acT OT TsX
M3y4aBaT CHITHOCTTA HAa KApCTa M KAPCTOBUTE MPOIIECH KATO IISLIO.

OcHOBHa 3a/ladya Ha YHUBEPCUTETCKOTO O00pa30BaHUE € J1a CUCTeMaTHU3Hpa ISUI0TO MO3HAHUE B
obnacTTa Ha Kapcra, Ja Ch3Aale MOAXOMANIo Mo (Gopma M CTPyKTypa y4eOHO ChIbpKaHHUE, J1a
n30epe MPaBWIIHMUAT IMOAXOJ M METOJOJIOTHSl 32 HEroBOTO KAayeCTBEHO IMpernojaBaHe C Lel Ja
Ch37a/ie CICHHUATUCTH CHhC 3aIBJIO0UEH TOTINIe] BbPXY MpOOJIEeMHTE Ha KapcTa U KapCTOBUTE
komIiutekcn  (reocucremu, naHamadru). ToBa oOyueHue OM ciaenBajgo ga ObAe B MPSIKO
B3aMMOJICHCTBIE M C JAPYrd CyOEKTH, 3aHMMaBalld ce€ C Ta3u mpoOiemaruka. He cmyuaiiHo
CredanoB u Crepanosa (2014) nocousar, ue ,,CbBPEMEHHHUTE TPOOJIEMH B KAPCTOBUTE TEPUTOPHU
M0 CBETa Ca CBBP3aHU CHC CEPUO3HHU MPOIYCKH B OOPa30BAHMETO M OOYYEHHMETO 3a KapcTa Ha
BcHuky HUBA”. OOpa30BaHMETO 33 KapcTa € B OCHOBATa HA YCTOWYMBOTO PA3BUTHE HA TEPUTOPHSITA
Y TIPEOIOJISIBAHETO HA PUCKOBETE U MPEAN3BUKATEICTBATa B IPOMEHSIIATa C€ OKOJIHA Cpeia.
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YUYEBHA ITPOI'PAMA ,, KAPCTOBU JIAHAIA®THU B BbJII'APUSA™

KapcThT € 00ekT Ha u3cieiBaHe B pa3MuHU HAYYHH O0JIACTH M HampamieHus. ['eorpadusra u
mo-crenuaino — Qusuueckata (mpupoaHara) reorpadus, ©Ma OCHOBHO MSCTO B IOJy4YaBaHETO,
aHAJIM3UPAHETO, 0000MABAaHETO U PA3INPOCTPAHEHUETO HA 3HAHHATA 32 KapcTa.

JuctumuimHata ,,KapctoBu nanamadtu B beirapus” 3amodBa cBOETO ChIIeCTBYBaHe npeau 15
TOJUHHM, KOraTo € BKJIIOYeHa B ONOK ,u30upaeMud TUCIUIUIMHK® Ha 0Opa3oBaTelHO-
KBUIH(DHUKAIIMOHHO HUBO ,0akanaBbp” B crenuanrHocTt ,leorpadpus” ma CY ,Cs. KimmeHt
Oxpuncku”. Ts ,,paznonara” csost xopapuyM oT 30 4. pexiuu ¥ 30 4. yIpakHEHHUs B paMKUTE Ha
€/IMH CEMECThP B MocieaHaTa (4eTBbPTa) roIMHA OT 00YUCHHUETO HA CTYACHTUTE B peloBHA Gopma.
3a109HOTO O0yUYeHHE € C HaMaJIeH Ha MOJIOBUHA XOPapUyM M OTHOBO CE MPOBEXKIA B IMOCIICAHATA
(meTa) roaMHA OT CJICABAHETO HA CTYICHTHTE.

Ch3gaBaHeTo Ha JUCHUIUIMHATA € CBBP3aHO C IIUPOKOTO paslNpOCTPAaHEHUE Ha
JICCHOPA3PYIIMMH 110 XUMHYCH BT CKAIM W CKAJIHH KOMIUICKCH HA TEPHUTOpPUATA HA HAaIlara
CTpaHa, KOMUTO popMUpar He caMo crieruduueH Tun pened, HO U IUIOCTHA CHCTEMa OT KapCTOBU
naaamadTa. OCHOBHA IeNT Ha ydeOHATa MporpaMa € W3y4aBaHETO Ha TE€3W a30HATHH IPHUPOJIHO-
TEPUTOPHAITHA KOMIUIEKCH OT Hay4Ha M MPAKTHKO-TIPUIIOKHA TJIeTHA TOUKa

Hacrosimusar pokimag wMa 3a Ie Ja HANpaBd KPUTHYCH aHAIM3 Ha W3IBIHSBAHATA
MOHACTOAIIEM ydeOHa mporpama 3a KapcTa M KapcToBuTe JaHmmadtu B beirapus, kakTto u aa
MMOCOYM HEOOXOJUMH TPOMEHH B Hes, ChOoOpa3eHHW ChC CHBPEMEHHOTO HHWBO Ha pa3BHTHE Ha
KapCTOJIOTHSATA BbB BOJICIIUTE HAYYHH IIKOJIH.

JlexnmoHHaTa 4acT Ha Kypca € CTpyKTypupaHa B 4 OoCHOBHHU paszfiena. [IspBUAT pasriexia
npoOJieMHUTE 3a Pa3BUTHETO HA MJCHTE 3a HM3YYaBaHETO HA KAPCTOBUTE SIBJICHUS M OCHOBHHTE
MTOHSTHSI Ha KapCTOBAaTa MOP(OIIOTHSI.

Ha cwpBpeMeHHMs eTam M3y4yaBaHETO HA KAapCTOBUTE NPOOJEMH € MPHOPUTET Ha reorpadw,
reoyio3u, OWOJIO3U, E€KOJO3H, XHUAPOTEOJIO3M, WHXKEHEP-TEOJO3W W Jp. BCHYKK Te3u YyUeHH
pasriaexgar OT CBOM IO3UIMHM T. HAp. HANpaBICHHUS W TOAXOIM 3a HW3ydaBaHE Ha KapcrTa.
[Ipennoxenu ca ¥ pa3nuyHu KIacU(PUKALUU HA TUTIOBETE KapcT. ChIIECTBYBAT Pa3IMYHH MOIXOIH
KbM pa30MpaHeTo Ha MOHATHETO ,,kapct’. Te ce 0600menn ot Kimmmuyk u Auapeitayk (2010) B 4
OCHOBHU:

— deHoMeHOMOTHYEH (KapCTHT — SIBJICHUE WU ChBKYITHOCT OT SIBJICHHS);

— Tlpomuecyanen (KapcThT — MOHO- HJIH KOMILUTIEKCEH TPOIIEC);

— TeputopuaneH /reomophonoxku (KapcTbT — TEPUTOPHUS WK peried ¢ XapaKTepeH
HAOOp OT MPHU3HAILIN);

— CucreMeH (kapcThT —  mpUpOJHA  CHCTEMa  OT  B3aWMOCBBP3aHH
06ekTH/CBONCTBA/OTHOIIEHHS, KOUTO 00pa3yBaT ISLIOCTHO MHOYKECTBO)

Tyk Moke 1a ce TUCKyTHpaT pa3INdHUTE ONMpPESICHUs JaBaHH 3a MOHATHUETO ,,kapcT . ToBa e
BaXCH aCIeKT OT OOYYCHHETO, KOWTO Jia OTPa3H IIMPOKHUAT CIEKThP OT MHEHHS Ha pa3IHYHHUTE
Y4eHH W WIKONW. ABTOpPHTE Ha HacTosmiata ydeOHa mporpama 1o ,.KapctoBu manmmadTu B
bearapus” ce 0a3upar Ha MHEHHETO Ha CBETOBHO YTBBpJEHU yueHu karo H. I'Bozmenkuii, A.
Yukwumes, B. Auapeituyk, A. Knumuyk, D. Ford, P. Williams u ap., kakto ¥ Ha Hail-u3sSBEHUTE
y4eHHu oT Obarapckara reorpadceka mkona kato JK. Pages, JI. Apanos, B. Ilonos, I1. Ilenues, I1.
Credanos u 1p.

Anngpeituyk  (2010) roBopu 3a HamumumeTo Ha 4 TOAX0Ja B HM3Y4YaBEHOTO Ha KapcCra:
KapCTOIICHTPHYCH, €KOJIOTHYCeH (OT TJIeJHA TOYKAa HAa OKOJIHATA cpela), KapcTonaHAmapTeH U
reocucreMeH. B Hacrosimata y4eOHa mporpama 3aisiraT B OOIIM JMHUW W YETUPUTE TOJXO0/a, HO
HaW-TOJISIMO BHUMAHUE € OT/ACTICHO Ha TPETHUS MOIX0 — KapCTONaH AP THHSL.

B xypca ca 3actenieHn Haii-mo0pe reoMmopdookkuTe mpodiemu. CMmsaTame, 4e € HeoOX0IuM U
aKICHT U BbPXY XUIPOJIOKKUTE M XUIPOTCOIOKKHUTE acleKTh. [Ipo0ieMuTe Ha XHIpOTreoorusiTa u
Ha XHIPOXMMHESITA CTOSIT C IPHOPHUTET 3a pa3riekKIaHe MPU aHAJIM3a Ha Tpolieca criejeoreHesa. A
TS 3acsira MPeIy BCUYKO MOKPUTHTE KapCTOBM JaHAmAapTH B JlyHaBckaTta paBHHUHA, POOJIEMUTE HA
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MOJI3EMHUS KapCT, T. €. Ha BTOpaTa BEepPTHUKaJIHA IMOJCHUCTEMa Ha KapcTa. BcWdko ToBa HU JaBa
MOTHB 3a BOBAELIE Ja Ipepasriename IbpBUS pa3lien Ha ydyeOHara mporpama ¢ Len jga obpaar
BKITIOYCHHU U T1O-TOPE CIIOMEHATUTE TIPOOIIEMH.

BropusaT pasmen oT CTpykTypara Ha Kypca pasriiexaa HnpoOJeMHuTe 3a ChIIHOCTTA,
CTPYKTypara, AWHAMHUKaTa, (YHKIMOHATHHUTE OCOOCHOCTH W pPa3BUTHETO HAa KapCTOBHTE
nanamadpTu (KOMILIEKCH, TEOCHCTEMH), KaKTO ¥ METOAUTE Ha TSAXHOTO M3CJCBaHE. 3amo3HaBaliku
ce ¢ Te3u MpolIeMHr 3aabJI00UeHO OMBAT aHATU3UPAHU PEAHIIA TPYIOBE HA HAIU aBTOPU, MEKIY
kouto B. [Tonog, II. ITenues, I1. Credanos , A. Benues, 3. HonakoBa, KakTo U Ha CBETOBHU YUCHH
karo H. I'Bo3geuxu, Yukuies u ap. mpeacTaBuTeNn Ha (peHcKaTa, aHTJIMICKaTa W JIp. 3alajHU
HIKOJIH.

B T03m pa3zgen BaKEH MOMEHT ca BBIIPOCHTE 3a 33AbJI00YEHOTO M3y4yaBaHE Ha CBOMCTBATa U
ocobeHocTUTE Ha JaHAmadTHATa CTPYKTYpa, AMHAMUYHUTE OCOOCHOCTH Ha JaHgmadTUTE U
TEXHUTEC (PYHKIIMOHAIHU OCOOEHOCTH, BPB3KUTE MEXKAY OTICIHUTE IOJCUCTEMH W 3BEHA Ha
nanqmagra. TpsabBa na ce MOCOYM, Y€ TOBA € pa3/eibT, KOWTO HOCH Hai-rojisiMa TEOPETUYHOCT U
CJIO)KHOCT W KOHTO M3MCKBa MaKCHMAJIHO J00pa TMOATOTOBKA OT CTYJEHTHTE IO JWCIMILIMHATA
SJlanmmadraa exomorus”. A. Bemues (2014, 2015) cuHTe3upa u aHAIW3Upa CHIIHOCTTA,
CTpYKTypara, (YHKIMOHATHUTE OCOOCHOCTH, JMHAMUKAaTa W pPa3BUTHETO Ha KapCTOBHTE
nanqmagdTy B bbarapus Ha 6a3aTa Ha MOCTHXKEHHUATAa B 00JacTUTE HA M3CJIEIBAHETO HA KapcTa U
nangmadTo3HanueTo. Tyk TpsOBa ma mo0aBUM W BBIOpoca ¢ KilacH(UKaUsATa Ha KapCTOBHUTE
naHamadTH, KOMTO CHIIO M3MCKBA MHOrO J100pa MOATrOTOBKA IO OTHOIIEHHE Ha MpaBWiiaTa 3a
KimacuuIMpane Ha OOEKTH W pa3dWpaHe HA CHITHOCTTA HA IMOHATHETO ,,KapcTOB JaHmImadT’.
Hatpynanust onur B paborata mo aucuumiuHara ,.KapcroBu nanmmadtu B Bbarapus” nane
Bb3MOKHOCT Ha A. BemueB (2015) na myOnukyBa mbhpBaTa KiIacH(pHKAlUs Ha KapCTOBUTE
nanqmadTd B bbarapus, B KOATO B roisiMa CTENEH 3aisiraT WAeUTe U cxBamlaHuara Ha H.
I'Bo3aernku (1988).

Cuurame, 4e TO3U pa3fen OT Kypca Ile NPEeThpNU pa3BUTHE, KAKTO OTHOCHO HJEUTE 3a
CBITHOCTTA HA KapCTOBHs JaHAMA]T, Taka M 3a HETOBOTO Kiacuduuupane. 3aToBa 1€ MOMOTHAT
paboTara 1o 3a/1aBaHUTE KypCOBH NIPOEKTU U TEPEHHATa PAKTUKA.

Tpetuar pasgen B Kypca pasriexja HpOCTPAaHCTBEHO-PETHOHAIHU NpoOJIeMH, CBBP3aHU C
KapCTOBUTE KOMIUJIEKCH B HAlllUTe 3eMHU. ToBa € OCOOEHO BakKeH MpOOJieM 3a TEPUTOPUH KaTo
JynaBckaTta paBHMHA, [Ipenbankana, Pogonute, [Tupun u ap. Cuurame, ye Ou TpsiOBamo na ce
MHUCIIM 32 HOBa pErMOHaJHA MOAsI0a Ha TepUTOpusATa Ha bbarapus U KOHCTpyUpaHE Ha
JEKIIMOHHMS MaTephajl W HErOBUAT aHaJW3, CBBp3aH C ToBa pailoHupane. B enHo TakoBa
paifoHMpaHe cropes Hac OM CleABaJO Ja Ce BKIOYAT IOBEYE YYEHHM M TO Jja HOCU KOJEKTHBEH
XapakTep H Ja Ob/ie OTpaKeHHE Ha KOJEKTUBHOTO MHCJICHE MO TO3H MPOOIIEeM.

B uerBbpTHA pa3nen Ha JEKLUUOHHUS KypC C€ pasriiexkaT nNpoOieMHu, CBbP3aHU C YCBOSIBAHETO,
eKCIUIOAaTalusATa U Ona3BaHeTo Ha KapcroButre naHamadtu. OcobeHo BaKEH TYK € BBIPOCHT 3a
3alMTaTa M ONAa3BaHETO Ha TEPUTOPUUTE, 3a€TH C KapcT W MOACTaBEHM IOJ 3aKpuia oT
HaIMOHATHUS 3aKOH 3a 3alllUTeHUTE TEPUTOPHUH, eBporeiickara exonornuna mpexa HATYPA 2000
U peAMla MEXAyHapOoJHM KOHBEHIIMM, a CBUIO Taka M MpoOJIeMUTE C OOYy4YEHHETO IO Te3U
npobiemu B Hamero yuwiume. [IpuHiunure 3a oma3BaHe Ha KapCTOBU TEPUTOPUH IMOJIPOOHO U
apryMeHTHpaHo ca pasriaemand or Amnapeiuyk, Credanos (2006). IlpoBemeHu ca 2 HaydHO-
npaktudeckn KoH(pepenuuu npe3 2005 u 2012 r. ¢ ryaBeH akUEHT BbPXY 3alUTEHUTE KapCTOBU
TEPUTOPUH U TAXHOTO CHCTOSIHHE, MPOOJIEMH, MOHUTOPHUHT M yIpaBieHHe. Tyk CTyJeHTUTE UMaT
BB3MOKHOCT J1a KOHKPETH3HMpAT U 3abJI00YAT 3HAHHUATA CH 32 3AIMUTCHUTE TEPUTOPUH, TOTYUCHU
[0 IpyT¥ OCHOBHM TUCLMIUIMHH, Hanpumep Ilpuponna reorpadus Ha bwarapus. Cunrtame, ye He
ocTaBa JOCTaThYHO BpEME IO BpeMe Ha JICKIIMOHHMS KypC 3a T€3W BBIPOCH, 3aTOBa 3a BOBJEIIE
TO3M pa3zie] MOXKe OU I11e IPEeThPIH MPOMSHA.

B mppBaTa cM uyacT CeMHHApHHMTE 3aHATHUS AaKIEHTUpAT BBbPXY TEeMUTEe 3a (haKTOpUTe 3a
pa3BUTHE Ha KapcTa M KapcTOBUTE JaHAmadTH B bearapus upe3 TUCKycus BbPXY OCHOBHU CTYIHH
U CTaTHH Ha OBJITapcKH reorpadu — xapcrosno3u u xuapono3u karo K. Panes (1915), B. ITomos
(1962, 1970, 1980), B. Ilomos, II. Ilenues, JI. 3snkos (1965), B. ITomos, JI. 3smnkos (1969), B.
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[Monog, I1. Crepanor (1980), . Aurenosa u ap. (1995). Haii-BaxxHO 3Ha4YeHHE MMAT 3aHATHATA,
CBBP3aHU CBhC CBIIHOCTTA U KIacU(ULIUpPaHETO HAa KapcTOBUTE JaHAmWA(TH B U30paHa OT BCEKU
CTYACHT TepuTOpHs, 00EKT Ha KypcoBaTa My padora. CienBamara CThIIKa € Ch3/laBaHe Ha KapTa Ha
KapcTOBUTE JaHIMAa(TH Ha HUBO BHJ, T. €. M300pa3zsBaHe Ha XOPHU3OHTAJHATa CTPyKTypa Ha
kapcroBute naHamadtu. Kakto Bede O6e KOMEHTHpaAHO IMO-TOpPE, OCHOBHA METOOJOrM4YHa 0a3a
npezacraBasisa MoHorpadusaTa Ha H. I'Bozgenku (1988), kakTo U TeopeTHUHUTE pa3pabOTKU Ha B.
Awnnpeitayk (2007, 2010), Knmumuyk, Aunpeitayk (2010), Benmues (2015). Tyk TpsiOBa na criogenum,
4ye M3IBJIHEHUETO Ha Ta3W 3ajaya HaJAXBbpJs M3MCKBAHUATA Ha ydyeOHMs IUIaH 3a OakalaBbpcKa
crerieH 1o reorpadus. ToBa ca yMeHHs, KOUTO ca IbpBa CThIKAa KbM NpoOJeMaThkaTa Ha
MarucTparypara no jJaHmagdTHa eKOJIOTUsl.

CrpImecTBeHa 4acT OT OOYYEHHMETO IPENCTAaBIIsIBA TEPEHHATa IMPaKTHKAa. Ts ce MpPOBEXIa IO
KellaHHe Ha CTYJEHTHTE M MMa Ba)kHa poJis B pa30MpaHETO Ha OCHOBHUTE MOHATHS KaKTO OT
MOp(OJIOTHATa W TEKTOHCKUTE OCOOCHOCTH Ha Kapcra, Taka M OT TOBAa KaKBO IIPE/ICTABIISBA
KapCcTOBUAT JanAmadT. MHOro 6JaronpusTHU YCIOBHUS 32 TEPEHHA MpaKTHKa Ipejsiara 3amnajgHara
yacT Ha Mana rurannsHa — puasT Kambka, onncan 3a npbsB 0bT oT XK. Panes. Tam nma cbueranue ot
pa3Ho0Opa3HU MOBBPXHOCTHH MO3UTHBHU U HETATMBHU KapCTOBU (OPMH, CBbP3aHHU B CHCTEMa, Ha
gmiiTo m3xon ca be3meHckure W OnMIBETCKUTE KAapcTOBH u3BOpH. CTyAeHTHTE NpUAOOHMBAT
YMEHHUS Ja ONUCBAT Pa3IMYHUTE KAPCTOBU (OPMH U Ja YCBOAT YACT OT METOJIUTE HAa KapCTOBHUTE
M3CIIeIBaHUS.

3aBbpIIBAIIMAT €Tan Ha oOydeHueTo B aucuumiuHara ,,Kapcrosu nanmmadtu B bbarapus”
MPEICTABIISIBA HAIMMCBAHETO M 3alIUTaTa Ha KypCOB MPOEKT, KOWTO BKITIOYBA TEKCTOBA YaCT M KapTa.
ITo Bpeme Ha paboTaTa 10 HEro CTYAEHTUTE UMaT Bb3MOXKHOCT Jla MpUIIoXKaT 3HaHusTa cu o I'MC
W JUCTAaHIIMOHHM METOAM Ha H3CIe/BaHEe, Hapea C TPAJAULIMOHHUTE Kaprorpadcku MeTonu u
noxBaTH. Tyk TpsiOBa Ja OT4eTeM HeJocTaThyHATa MOJArOTOBKA /10 TO3M MOMEHT Ha CTYJEHTUTE IO
reorpadust B OakamaBbpckara cremeH 3a pabora ¢ rtomorpadcka kapra, [MC wu carenutHH
n3zobpaxxenus. Hapen ¢ ToBa Te pa3BUBaT yMEHMATA CH 3a aHAINU3 U CUHTE3 Ha reorpacku pakTy u
3aKOHOMEPHOCTH.

IMPOBJIEMHU U NEPCIIEKTUBU B OBYYEHUMETO I10 KAPCT U KAPCTOBH
JAHAITA®THU

Hamuue ca Hskom mpoOiieMH BBB Bpb3Ka ¢ OOYYCHHETO Ha CTYACHTHUTE N0 JUCHUILTMHATA
»KapctoBu nmanmamadtu B beirapus”. [IpoabmkuTeiHocTTa Ha Kypea (eauH cemecThbp U 060110 60 u.
XOpapuyM) He IO3BOJIsIBA Ja CE Haple3e B IO-TOJEMHU JIETalIM OTHOCHO HSIKOM OT TEMHTE B
yueOHaTa mporpama, HampuMmep, 9acT OT OCHOBHUTE (aKTOpPH 3a pPa3BUTHETO HAa KapcTa —
TEKTOHHKA, XHPOTEOIOTHs, KAKTO H TO-ISTAalIHO J1a ObJaT pasrielaHd METOAUTE Ha KapCTOBUTE
n3ciensanus. He octaBa moctaThuHO BpeMe W 3a Iperiie/ia Ha pernoHaiiHaTa mosuida Ha CTpaHara,
KakTO M TPHJIOKHOTO 3HAYCHHWE HA KapcTa M KapcroBuTe yaHamadT. Jlumcear yciioBus 3a
nabopaTopHa paboTa, MPU KOATO CTYACHTHTE Ja paboTiAT ChC ChOpaH TepeHeH Mmarepuan. Karto
ISUT0 — JIMTICBAT BPEME U YCIIOBHS 3a MPUI00MBaHE Ha T00pH MPaKTHYECKU TEPEHHH U J1Ta0OpaTOpHH
ymeHus. KpM ToBa TpsiOBa na mpuOaBMM M HEAOCTaThYHATA IOATOTOBKA HAa CTYACHTHTE B
obmactuTe Ha oOmara reoMopdosiorus, XUAPOJIOTHSITa Ha moja3eMure Boau (M30upaema
JMCHHUIUIMHA), TeoorusaTa (n30upaeMa JUCHUIUIMHA ¢ MalTbK XOpapuyM), XUApOreoaorusra (He ce
u3yyaBa), TekToHUKara (He ce m3yuama), kaprorpadusara, ['MC, nanmmadraara ekonorus. Te3u
NPUYMHM Ch37aBaT MPEYKU NPU pa30UpaHeTO Ha OCHOBHH MPOIIECH M TEPMHHOJIOTHS B 00J1acTTa Ha
KapcTa, KaKTo ¥ MOCJIeBAI0 HHTEPIPETHPAHE Ha HayYHA JTUTEpaTypa MM TePEHHU HAOIIOACHYS.

JlurcBar KOHTakTHT W B3aMMOJACWCTBHETO Ha OOydYaBaHUTE B YHHMBEPCHTETA C OBITapCKH
MHCTUTYIIMU U TEXHHUTE WICHOBE, 3aHMMABAIIUTE CE C MPOoOJIeMaTHKaTa Ha Kapcra. JJOKOIKOTo uma
TaKWBa M3CJIEIOBATENH, T€ Ca Pa3PbCHATH B OT/ACITHH MHCTUTYTH B cucteMara Ha bAH, nemepan
KIyOOBe, HSKOM 3aIMTCHU Teputopud. He e scHa Hacrosiata aKTUBHOCT Ha bbarapckara
denepanmss 1o cneneoyorus. VMma romsma smIica Ha HAyYHH 3BEHA, KOWTO Jia W3BBPIIBAT
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[IEJICHACOYCHU M JBITOTPAHA U3CIIeBAaHMS B 00JIaCTTa HA KapcTa W KapCTOBUTE reocucremMu. He
OuBa N1a ce MpOmycKaT yCWIHMATAa W ACHMHOCTTa Ha OTAEIHH Y4YCHH, KOUTO C€ 3aHHMaBaT C Te3U
npo6iemu karo [1.bepon (HITHM u B®Cn), I1. Credanos, /1. Crepanosa (HUI'TT), A. Bennepes,
C. llanos, K. Kocros (I'M), A. Bemues, 3. Yonakoa (CY) u ap., HO KaTo ISJIO KapCTOBaTa
npobiemMaTrka u3naaHa B HAy4eH BaKyyM IIpe3 MOCIECAHNUTE JeCeTUIeTus. ToBa cbh3/naBa mpooieM
BBbB Bpb3Ka C OChBpEMEHsABaHE W/WIM Ch3JaBaHe Ha YYEOHH MPOrpaMH U C JKEITaHHUETO 3a
npodecroHalHa peanu3alys Ha CTYJSHTUTE B OOJIACTTa Ha KapCTOJIOTHSATA. 3acera ChBMECTHA
paboTa 1o oTHOIIIeHHE Ha 00y4YeHHe B 00JacTTa HA KapcTa BbB BUCIIMTE YUWIMINA MEXKAY HAYYHH
u mpodeCHOHAIHM WHCTUTYLIIMM W YHHMBEPCHTETHTE HE CBIIECTBYBAa. Ha TO3mM eram wW3riexnaa
TPYIHO Ja C€ MHCIH 3a Ch3/laBaHe (B paMKUTE Ha HAKAKBO CHTPYIHHYCCTBO) HAa MAarMCThpCKa
mporpamMa WM CIEUUAIHOCT ,,KapCTOJIOTUS” TIPU TOJIOKEHHWE, Y€ WMa SBEH HEIOCTUT Ha
JOCTAaTHYHO MOATOTBEHH M3CIICIOBATEIH.

A no6pu mpuMepu B €BpoNeicKaTa U CBETOBHATa MpakTuka uma. B CrnoBenusi, Y HUBEpCUTETHT
Ha Hosa ['opuna npezyara o6pa3oBaHue o KapcToorus — 3 TOAMIIHA JOKTOPCKa Mporpama, KosiTo
3acera € eqUHCTBEHA B cBeTa. /|0 ch3aBaHeTo Ha Ta3W Mporpama ce CTUra cjiell MHOTO yCIIEUTHOTO
JIBITOTOUIIHO ChTPYIHUYECTBO ¢ McTuTyTa 3a u3ciensane Ha kapcta KbM CIOBEHCKATa aKaJIeMHUsI
3a Hayku U u3kyctBa oT 2002 rogmnHa 10 cera. Bcuuku NEKIuuM M M3CIEABAHHUS CE MPOBEXKIAT B
NuctutyTta o kapcronorus. [IpenonaBarenute ca yTBbpACHU B MEXAyHapoaHATa HAyyHa 001acT
n3cienoBareny Kakto ot CioBeHHs, Taka M OT 4ykOmHa. [IporpamaTa € ThbpceHa OT CTYJIEHTH OT
1 cBAT. T4 e nomyuwna u npusHaaue ot FOHECKO.

JlemapraMeHTHT 10 Teorpadus u reosorust Ha YHuBepcutera Ha 3amageH Kentwvku (CAILL)
CbBMECTHO ¢ MexXayHapoaHUs LEHTHpP 3a Hayka M oOydeHHe KbM MamMmoHTOBaTa meliepa u
QonmanuaTa 3a W3CIENBaHE HA KapcTa TMpejajara HSAKOJKO THEBHH KypCOBE IIOCBETEHH Ha
MeIepuTe, KapCTOJOTUsATa W YIpaBICHHETO Ha Kapcta. KypcoBere MMar MIMPOK CHEKTBP OT
YYaCTHHIM — CTYJICHTH, YUUTENH, MIPETIOIaBaTENN, BOJAAYN U €KCKYP30BOAH B TEIICPUTE, TEOJIO3H,
XHUIPOTEOII03H, CTIEUATNCTH B 00JacTTa Ha OKOJIHA Cpefia U Ap.

[TbpBUAT WHCTHTYT TO creneoyiorus B cBera ,Emun PakoBuma” (PymbHus) 3aemHO C
yHHBepcHTeTa ,,babem-bomnsii” B rpax Kiy:k-Hanoka (PymbHHES) nipeiara KypcoBe B MariCThPCKU
U JIOKTOPCKHU MPOTrpaMH 1O KapcCTOBA T'€0JIOTHs, OMOCTIENICOIO0T |, OMa3BaHe U 3allluTa Ha KapCTOBU
TEPUTOPHUHU.

Te3su noOpu mpumepu ca CbC CUTypHOCT ToBede. Te ca pe3ydaraT OT ABJITOTOJUINHA
3a1b100UeHa U3CIIe0BaTENICKa MPAKTUKa JTOBEA 10 HATMCBAHETO Ha MHOTO U KaU€CTBEHU HAYYHH
TpynoBe. Ta3u Hayuna 0a3a € nana BB3MOXKHOCT Ja ObAAaT Ch3AaJeHH Y4eOHH NpOrpaMu 3a
pa3MYHU HUBA B YHUBEPCUTETCKOTO 0Opa3oBanue (0akalaBbpCKH, MArHCTHPCKH, JOKTOPCKH).

CbC CcUTypHOCT MOXE Ja TOTBBPIMM, Y€ BBIPEKH MHOXKECTBOTO MpOOJIEeMH, KOMTO Osxa
CIIOMEHATH MO-TOpe, CHIIECTBYBAHETO U PAa3BUTHUETO Ha AMCUUIUIMHATA ,,KapcTroBu mannmadpTi B
Bbearapus” B cneunannoct reorpadus Ha CY me npoawsmku. EQHO OT HOBUTE HampaBiieHHs, B
KOUTO CMsTamMe Ja pa3liupuM JAEHMHOCTTa CH, € CBBbP3aHO C JIaHJIa(QHO-TEOXUMUYHUTE
n3CcJIeBaHUsI Ha KapCTOBHTE KOMIUIEKCH. TakoBa M3clieiBaHE 3a MPBB BT Oelle TOKJIagBaHo OT 3.
YonakoBa Ha MeEXIyHapoJHAaTa HaydyHa KOH(epeHIMs 3a 3allUTEHUTE KapCTOBU TEPUTOPHH,
nposezneHa B Lllymen npe3 2005 r. [To-KbCHO aBTOPBT pa3lIUpsiBa U3CIEIBAHETO CH KaTo OOBBP3Ba
npo0ieMa 3a ChIbpKAHUETO Ha HAKOM T€KKHU METaIH B IIOYBUTE HA 3alllUTEHA KaPCTOBA TEPUTOPHUS
¢ KoHmemnusaTa 3a kapcroBute nanamadtu (Yomakosa, 2013). I[locreneHHO ce yBeaudaBaT
MyOJUKalUMUTe, CBbP3aHU C Pa3IMYHM ACMEKTH Ha KapCTOBUTE JIaHAMA(TU W U3CIeIBaHUATA 32
kapcra (BemueB, Tomopos, 2015), BKIIOUHUTETHO M C yYacTHETO Ha CTYJICHTH, OOydaBaHU B
n3bupaemara gucnuiuinia (Yomakosa, Bemues, TamOypamkues, 2015). Tosa 1ie 1aae Bb3MOKHOCT
3a paslIMpsBaHE HA 3HAHUATA B PETHOHAIEH AaCHEKT 3a PAa3JIMYHUTE KAPCTOBU TEPUTOPUH B
bbirapus.

B 3akmioueHune Moxe J1a KakeM, ue NpoOJeMUTE, KOUTO ChHIIECTBYBAT KaTo JIMIICATa WU
HEJ0CTaThbuHO (PMHAHCUpPAHE HAa HAYYHHUTE M3CJIE/IBaHUS M BUCIIETO 0Opa3oBaHUE B CTpaHaTa, ce
oTpa3siBaT W B oO0JacTTa Ha KapcTojJorusATa. [oOasIMOTO TNpPEAM3BHKATEICTBO  Ipes
YHUBEPCUTETCKOTO 00pa3oBaHue € Jla ycree Ja NpuBJiede oBeYe MJIaJu U3CJIeI0BaTeNu, KOUTO J1a
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mojryyat Jjo0pa TOJATrOTOBKA M CIEABAKK MpHUMEpa ¥ TOCTI)KEHUSATA Ha OBJIrapckure W
qyX/IeCTpaHHUTE KapcToo3u npe3 nocieanure 100 ronnuy, 1a OTKPUAT U U3CIEABAT 33bJI00UYEHO
HOBH aCIIEKTH OT BCE OII€ HEJOCTAThUHO IMO3HATUTE KAPCTOBU T'€OCUCTEMH.
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KARST AND KARST LANDSCAPES IN THE UNIVERSITY EDUCATION OF
GEOGRAPHY

Angel Velchev, Zornitza Cholakova

The main tasks of university education of geography are to summarize all knowledge in the field of
karst, to create learning content with appropriate form and structure, to choose the right approach
and methodology for its transfer to the students and to create professionals with thorough
knowledge of the problems of karst and karst complexes (geosystems, landscapes).

The subject "Karst landscapes in Bulgaria” was introduced 15 years ago in the Bachelor educational
degree in Geography specialization of Sofia University “St. Kliment Ohridski”. It is an elective
subject.

Highlights in the training course are in the areas of: karst geomorphology and hydrology; theory
and methodology of the study of karst geosystems; the nature, structure, functioning, dynamic,
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development and exploration of karst landscapes; regional territorial differences and peculiarities of
karst landscapes in Bulgaria; use and protection of karst landscapes.

The most important lectures and seminars are related to the nature and classification of karst
landscapes from territory, which is the subject of student’s course work. The next step is to create a
map of karst landscapes at the formation level, i. e. displaying horizontal structure of karst
landscapes. This task exceeds the requirements of the curriculum for the bachelor's degree in
geography. These skills are to be addressed as a first step in the master degree in landscape ecology.
There are some problems with the training of students in the subject "Karst landscapes in Bulgaria".
The duration of the course (one semester and a total of 60 hours lectures and seminars) does not
allow entering into greater detail on some of the topics in the curriculum. There is not enough time
and conditions for acquiring good practical field and laboratory skills. There is a lack of contact and
interaction of university students with Bulgarian institutions and their members dealing with the
problems of karst.

There are good examples in European and global practices in education in Karstology. They are the
result of many years of thorough research practice which led to writing a lot of quality scientific
works. This science is given the opportunity to create educational programs for various levels of
university education (BA, MA, PhD).

Despite the many problems that were mentioned above, the existence and development of the
discipline "Karst landscapes in Bulgaria™ in the geography specialization of Sofia University will
continue. One of the new fields of study in which we intend to expand their activity is related to
landscape-geochemical studies of karst complexes. Gradually increase the publications related to
various aspects of karst landscapes and karst studies, including with the participation of students.
This will allow for the expansion of knowledge in the regional aspect of the various karst areas in
Bulgaria.

The problems that exist, such as the absence or insufficient funding of research and higher
education in the country, are reflected in the area of karstology. The great challenge university
education faces is to succeed in attracting more young researchers to get good preparation and
following the example and achievements of Bulgarian and foreign karst scientists in the last 100
years to discover and explore deeply new aspects of the still insufficiently known karst geosystems.

Prof. Angel Velchev, PhD

Sofia University “St. Kliment Ohridski”, Faculty of Geology and Geography,
Department of Landscape Ecology and Environmental Protection

15, Tsar Osvoboditel Blvd.

1514 Sofia

Bulgaria

aveltchev@abv.bg

Assist. Prof. Zornitza Cholakova
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Department of Landscape Ecology and Environmental Protection
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International Scientific and Practical Conference
PROTECTED KARST TERRITORIES — EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

OBYYEHHETO 3A KAPCT B 8 - 10 KJIAC ,,TEOI'PA®USA U UKOHOMMUKA”-
IHOCTU)XEHMUA, ITPOBJIEMHU U UIEN

Jouent a-p Tonopka IleneBa KpncreBa
L1V “*Enucxon Koncmanumun [lpecnascku™, J[UKIIO, Bapna

AHoTauusi: ABTOPBT IIPaBU M3BOJM OTHOCHO cHcTemara Ha oOy4yeHue 3a kapcra B 8 — 10 kiac Bb3 0CHOBa Ha aHAIIU3
Ha y4eOHOTO ChIBp)KaHHE B Cera JCHCTBAIIWTE y4eOHM MpOrpaMu. YCTaHOBsBa Mpobiemu, 0OOCHOBaBa HICH 3a
BKJIFOUBAaHE Ha HOBO yueOHO chabpikaHue 3a majeokapcra B CU bwarapus, npemiara METOAMYECKH PELICHHs 3a

mporeca o0ydeHue.

Y4ebHOTO Chabpkanue 1o I'eorpadus m nkoHOMuKa B cpeaHoto yumnumie 8 — 10 kiac,
KOETO ChIbpKa TEOPETUUHHU 3HAHUSA 3a KapcTa € ypeaeno ¢ aerctBamute ot 2000 roquna JIOU u
ydeOHHTE IporpamMu. AHAJIU3BT MOKA3Ba CIETHOTO!

- CpoOpa3HO KOHLEMIMATA 32 MAaKPOCTPYKTypara Ha yueOHOTO chabpikanue 10 2000 roauHa,
TEOPETHYHH 3HAHUS 3a KapcTa Cce yCBOSIBAT B CHCTEMEH KypcC 10 00Ia mpupoaHa reorpadus
B 8 kmac mpu m3ydaBaHe Ha JIuTocdepara Karo KOMIIOHEHT Ha TioOalHaTa reocucTeMa.
KapcroBute mpomecu ce OTHacAT KbM €K30T€HHHTE penedooOpaszyBalid MpOLECH, Hapen ¢
Teyalara BoJa, JISAHULM, €OJUYHU npouecH u 1p. Tyk ce dopmupaTr oOmmre MOHATHA 32
KapCTOBU TpOIleCH M KapcToBU (GopMu. 3HaHHWATA CJlEBAT JIOTMKaTa Ha IO3HABAaTEIHATa
CTpYKTypa: ycioBusi (BapOBHKOBM CKajdu) — TpouecH (KapCcTOBH MpOLECH) —
pesyntar(kapctoBu (opmu). 3a TpUMEpU CE€ KOHKPETH3HMPAT 3HAHHs OT pPErHOHAJIHUTE
KypcoBe 3a KOHTHMHEHTHTE, bankancku nomyoctpoB u bearapus 5-7 kiac;

- Crnen 2000 rogumHa 1m0 JAHEC TPH Cera NCWCTBAIMTE YYE€OHW MPOTpamMu Ce€ M3MOJ3Ba JIPYT
noaxoa. CHUCTEMHHAT Kypc Mo npHupojHa reorpadus B 8 xiac e pexyuupas B 9 Kjiac B Jisil
[Tpuponopecypcen noteHuan Ha 3emsta, Tema ['eochepu Ha 3emsara. TeopeTUUHUTE 3HAHUS
3a KapcT ce (opmupar mak B 8 Kjac, HO Bede IMpPH JIPyra MaKpOCTPYyKTypa Ha y4eOHOTO
ChIbpKaHMe, B perHoHaNHUS Kypc EBpomna, bankancku momyoctpos.

[Tpu ananu3a Ha yueOHOTO chabpkaHue B yueoHute nporpamu cien 2000 rox ce ycraHoBsiBaT
cleOHume 3HaHUs U C8bP3AHUMeE ¢ MAX YMEHUs 3a Kapcma.

B 8 ku1ac B3 OCHOBA Ha KapcTOBHUs pesied Ha KOHKpETHH reorpadcku o0ekTu B bankanckus
-0B — eMOjeMaTHuHUTe JIMHAPHIN Ce YCBOSBAT 3HAHUS 3a ycrosusma (HaIM4nie Ha BAPOBUKOBU
CKaJIi), IPU KOUTO MPOTHYAT Kapcmosume npoyecu (OKapCTsABaHE) U ce 00sACHSIBa 00pa3yBaHETO
Ha €JTHU OT Hali- U3BECTHUTE B JIUTEpPATypaTa Kapcmosu (opmu — KapH, BbPTOIH, YBaIH, IOHOPH,
KapCTOBH TeELIepH, KapCTOBH TEPEHU M JIp. YCBOSIBAT c€ €AMHUYHM MOHATHUA — Iutatoto Kaper,
nemepara [locroiina.

3HaHUATA 32 KapCT Ce paslIMpsABAT B XOPU3OHTAJICH IUIAH NMPU M3ydyaBaHE Ha OCTPOBUTE B
Wonniicko mope (Kedammumst, 3aKHHTOC ¢ YHHKaIHUTE Temepn), B Ereiicko mMope, Llnknanckute
o-Bu (Hakcoc, [lapoc ¢ HaxoauIa Ha MpaMop, TIPEANOCTaBKa 3a KapCcTOBHU Ipoliecu U Gopmu) u
0-B Kpur.

3HaHUs 32 KapcTa ce OTKpUBAT B 8 Kiac olle pa3KpHBaHE HA 2ldeHume uepmu Ha peiega 6
bvreapus:
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- kaTo (hopMH, oOpa3yBaHH OT BHHIIHUTE 3€MHU CHJIM, PE3YJTAT OT KOUTO Ca YHUKAJIHUTE (OpMU

Ha peseda — IPOoJIOMU U Meuepu, 00eKTHU Ha TYPHU3BM,

- IpHu OOSCHEHUE HA 2a6HUMe 4Yepmu HA Pelcuma Ha 600ume u HAIUYUemo HA 30HU, KbJIETO

JUTICBAT MOBBPXHOCTHO TE€YAIIU BOJM;

B yueOHOTO chabpkaHHE 3a npupoouume obracmu Ha BbiIrapus mie pasriename Kou ca
3HaHUATA 32 KapcT ycBosBaHu B 8 m 10 kiac ycrnopeaHo, 3aI0TO Ce YCTaHOBSIBA, Y Pa3IMuUsATa
ca MUHMMAJTHU!

- JyuaBckata paBHuHa. B M3rouna JlyHaBckaTa paBHMHA KapcTa ce HIIOCTpHpa upe3
KaHbOHOBHJIHATa J0JIMHA Ha p. PyceHcku Jlom, 00sicHsIBa ce OTCHCTBHETO Ha MOBBPXHOCTHU
BOJIM, Upe3 HaJUYMeTO Ha BAPOBHKOBHUTE CKajH, 0€3 Ja ce CIIOMEHaBaT KapCTOBU IMPOIIECH,
MOHATHE, KOeTo ce Gopmupa npu bankanckus n-oB. B 10 xmac, J{oOpypkaHCKOTO TIaTo ce
XapakTepusupa ¢ J00pe pa3BUT KapcT, KBAETO PEKUuTe TyOosT Boaute cu — cyxomonus. C
KapcToBU (pOpMH CE€ OMHUCBa JieBHs OoTBeceH Opsr Ha p.Uepuu Jlom, ommcBa ce memiepara
OpnoBa uyka — BTopa 1o abikuHa B bbarapus c ragepuu ot 11 kMm;

- CrapomnanuHcka odjact. Kaperst ce mwmoctpupa upe3 kapctoBu ¢popmu B [Ipenbankana —
3amaneH — nemepa Marypara, Cpenen - CweBa aynka (bauo Kupo — B 10 ki1.);
3a xapctoBute dopmu B Crapa mianuHa ce uzdposiBat: B 3anaona — Jlenenuka, Ilonop mi.
(10 xmac — moBbpPXHOCTHUSA KapcT B Marapumiauiy, [Tonop); B Cpedna — mpomacta —
Jxennema,

- Kpaunmencko-Cpeanoropcka odaacr. B 3anagnoro CpeaHoropue no-touHo Bumowia ce

[I0COYBAT KapCTOBU (POPMU IO I0KHUTE CKIOHOBE, KakTo U JlyxnaTa , Hail-Ibirata neiepa B
bearapus. Boaute ce crbupar ot kapctoBu TepeHu. B 10 ki ce mpubaBst kapctoBusi cupon”
JKusara Boma”;
B Kpauwe ce u3bposiBaT kapctoBu popmu B 3emeHcka, KoHsBcka mianuHa, ['omo 66pao,
npoyioMuTe B 3eMEHCKa IUIaHWHA, *kapenoro Ha peka Epma. B 10 ki xapcrosure dhopmu ce
KOHKpeTH3upar oTHOBO B 3emeHcka, KousBcka mi. ['omo Obpmo - kapw, yBalu Bajo3H,
Bppronu. CriomeHaBa ce KapcToBo nHojaxpaHBaHe Ha p. Crpyma. OmmcBa ce 3eMEHCKuUs
MPOJOM — C BapOBHUKOBA cepusi ckaiu, kouto p. CTpyma mpopsi3Ba U JIbKaTyllenuTe u
MeaHJIpH1, KOUTO HaromobsaBar te3u Ha p. Epma. CpaBHsBaT ce BapOBUKOBUTE CKalIHM TYK C
benorpagunmkure, Putiure mpu JlrotuOpon, ckamauTe mupamuan kpad Kepmkamu u mo
JloJIMHATa Ha p.ApJa.

- Tpakmniicko-CTpanmxkancka oobuaacrt. I[locoueHo € pa3npocTpaHEHHETO Ha BapOBUIIM B
[Tazapmxumko u Yupnancko, Mpamopu B CTpaHKa, KOETO MOXE Ja C€ HM3I0JI3BA KaTo
MpUMEpPH 32 BB3MOXKHUTE ycioBus 3a kapct. B 10 ki1 ca mpubaBenn becamapckure
BB3BUIIICHUS, OMIIOTO, HA KOUTO € OKapCTEHO.

- Puuo-Pononcka obaact. [Tupun. KapctoBu ¢opmu ce mocoyBaT B MpaMOpPHHUTE CKajlud Ha
Cesepen u Cpenen [Tupun. B 10 ki [Mupun ce xapakTepusupa ¢ KapcTOBU BOAM B CEBEPHHS
MpamopeH Js1. Te ce IpeHupaT OT peyHUTE JOJUHU U OJIMKAT KaTO KapCTOBU U3BOPH.
Pooonu. N3o0unctBaT ¢ kapcroBu (opMmu, Inemepu W mpojoMu - SroauHcka, JsSBOiCKo
repio, Tpurpazacko xapeno, Cuexanka(3amagau Pomomnu). B 10 ki1 ocBeH ropernocodyeHuTe
KapCTOBH OOCKTH B JONBJIHUTEIHUS TEKCT ca pasriefaHd YyIHUTEe MOCTOBE Karo
TYPUCTHYECKH OOCKT, KaTo HEACIMMa YacT OoT Kpacotute Ha 3anagaute Pogonu. Onucanu ca
TpPUTE MOCTa — TyHeNIu Ha peka [IbI00KOTO epe KaTo XapaKTEepHU MPU3HAIM HA TOHSATHETO
Yynnute moctoBe. [IpencraBenu ca kato kapctoBu GopMu, 00pa3yBaHU MO MOBBPXHOCTTA,
7aOUMpPUHT Ha TMOA3EMHO Teyalla BOJA, CIEAM OT aKTUBEH KapCTOB IPOLEC, MPOTEKBI B
MPOIBJKEHHE Ha MUJIMOHU TOJAMHHU MO0 U3TOYHMS CKJIOH Ha YepHaTHiia.

- bwarapcko YepHomopcko kpaiiOpe:kne. CriomeHaBa ce caMO pa3IpOCTPAHEHUETO Ha
BapoBuIM B CeBepHaTa 4acr.

KakBu M3BOM MoOTaT J1a c€ HANPABAT Bh3 OCHOBA HA aHAJIM3a HAa YYEOHOTO ChABPIKAHHE MPH
cera JelicTBaIlaTa KOHIICIIHMS 3a y4eOHOTO ChabpkaHue,( Koraro B 8 KJI MPHUKIIIOYBA OCHOBHOTO
o0pa3oBaHue ¢ OBIrapUCTHYHUS OJIOK U TUMHa3HaIHus etan € 9 — 12 xi1.)?
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- Teopernynu 3HaHUS 3a Kapcra ce ¢popMHupaT B 8 Kilac mpu KOHKPETHH reorpadcku 0OeKTH,
eMOJIeMaTHYHU ¢ KapcToBHTe cH hopmu 1 mporiecH - Junapuante(bankancku m-oB) U 0-BUTE
B Monmniicko u Ereiicko Mope. YCBOsSIBAT c€ 0COOCHOCTUTE Ha OKapCTSABAHETO, MPU3HALIUTE Ha
MOBBPXHOCTHUS KapCT, WIIOCTPUPAT ce ¢ Omokanarpama u GoTocu KapcToBute Ghopmu, HO HE
ce MpPEJCTaBAT B CUCTEMA, HE ce KJIAacU(pUIUPAT KaTo MOBbPXHOCTHU U IMOJ3EMHH, a TOBA €
€JIEMEHT OT TEXHOJIOTHATA 32 (OpMHUpaHE HA IOHATHUATA,

- B yuebHOTO ChIBpX)aHME 32 IpupoaaTa Ha bearapus B 8 ki1, 3HaHHUATA 32 KApCTOBH (POpPMH ce
OTKpUBAT MPU XapaKTEpUCTUKATa Ha TJIABHUTE 4epTU Ha peneda xato ¢popMu oOpa3yBaHU OT
BBHIIHU 36MHH CHIIM. Upe3 BapOBHUIMTE M KapcTa ce OOSCHABAT XapaKTepHH OCOOCHOCTH Ha
peXHMMa Ha BOJUTE M HATMYUETO Ha 00JacTH 0€3 MOBBPXHOCTHO TEYAallld BOH;

- B®B BeprukamHa mocoka B 9 KJI CHCTEMHOCTTa CE€ HapylllaBa, YCTAaHOBSBA CE, Y€ JIUTICBAT
3HaHUSA 32 KapcTa, MOpaau peAylupaHe Ha y4eOHOTO ChAbpKaHUE Ha MpUpogHaTa Teorpadus
B paMKHUTE Ha TEOPETUYHH MIOCTAHOBKH 3a TJ00alHaTa re0CUCTEMA, ChCTABSILUTE 51 reocepu
¥ OCHOBHUTE 3aKOHOHOMEPHOCTH;

- B 10 xmac 3HaHuS 3a KapcT ce BKJIIOYBAT B IMOpEAMIATa ,,eK30T€HHH peneoodpa3yBamin
npouecu”’ U KapcToBH (OpMH KaTo pe3yiTar, KOUTo 3aeMar 25 % OT TepuropusAra Ha
Bbenrapus. nade, 3Hanus 3a kKapcToBu (JOPMH C€ yCBOSBAT HA MPHMEpa Ha CHITUTE OT 8 KII
KOHKpeTHH reorpadcku obexktu - Bpawancka mianuHa, IloHop, Mana mianuHa,3anajaeH u
Cpenen [Ipendankan, 3anagau Pomormm. B [loOpymka ce roBopu 3a cienu JOJIuHH, 06e3 1a ce
oOecHsiBa 00pa3yBaHETO HA CYXOJONUSATA,

- B y4eOGHOTO chabpkaHue 3a MPUPOIHH oOnacTh Ha beirapus pasnukara mexay 8 u 10 ki e
He3HauuTenHa. CbcToM ce B M30posBaHE Ha Mo-rojisiM Opoil kapctoBu obektu. Camo mpu
3emMeHckus mposioM M Epkronpust MMa 3HaHMS 3a T€HEe3Uca U XapaKTepHH OCOOEHOCTH B
JTOMBIHUTETHUS M He3aIbDKUTENICH 32 yCBOSIBAHE TEKCT B yUeOHUKA,

- U3BwH peneda, 3nanmsTa 3a kapcra B 10 ki1 ce ycBosiBaT npu: memama ,,B00u’’- kapcToBu
BOJM; TIpU memama ,,Iloueu” — KbJIeTO KapCTOBUTE CKAIM M TEPEHU Ca YCIOBUS 3a Pa3BUTHE
Ha yepHo3zeMHH(/yHaBcka paBHMHA), cuBU Topcku (/lyHaBcka paBHuHa u [Ipendankan)u
xymycHo-kapOonatHu mouBu(IIpendankan u CrapomjiaHWHCKH BapOBUKOBH TEPEHH); npu
pezuoHume Ha bbirapus — KaTo TYpPUCTHUECKH PECYpPCH C€ MOCcOoUBaT KapcToBu o0ektu B C3,
103, 3ananen Tpakuiicko-Pogoncku peruos.

- B mpo¢punupanoro o0yuenne Ha 10 kiac Morar Aa ce M3MOJ3BAaT KaTO U3TOYHHMK HA 3HAHUS
reojoxkuTe npodunu Ha JlyHaBCKaTa paBHUHA, TEOJIOKKUTE KapTH HAa ME3030MCKUTE
cenuMeHTH m3rpakaamy CraporulaHuHCKaTa 00JIacT KaTo yCiaoBHUs 3a 00pa3yBaHe Ha KapcTa
B Pycencko, Pasrpaacko u IllyMeHCKO,KapCTOBUTE BEHIM U OTKOCU B VICKBpPCKHUS MPOJIOM,
Bparnara BsB Bpauanckus bankan. Morat a ce OChIIECTBAT U €KCKYP3UH T10 MPEIII0KEHNUTE
B KapcTtoBU TepeHu Mapuipyt: esun — Tpurpan — p. Tpurpaacka, Tpurpaacko xuapeno,
JlsBosicko repiio; AceHoBrpaz — ¢. XBoiHa — CMmoisiH — Yy AHUTE MOCTOBE.

C apyru aymu TPYJHO C€ TPOCIEsSBa pa3BUTHE HA CHUCTEMaTa 3HAHMS 3a KapcTa KakTo B
ChIbPXKATEJICH, TaKa W B MpOIeCyalieH IJJaH — TOBHIIABaHE PABHUIIETO Ha IO3HABATEIHATA
camocrosiTenHa aeiHocT. Cvovpocamenno nonatusata B 8 u 10 ki1 ca enHu U by — 00N U
enuHUYHU. TeopeTHIHNTE 3HAHUS U3UCKBAIM cucTeMaTu3upane (Kiacu(uKkaium), 1 U3siCHIBaHE
Ha TeHe3uca Ha KapCTOBUTE MPOLIECH ca OCKBAHU. B npoyecyanen nian He MOXKe Ja c€ TOBOPH 3a
MOBUIIIABaHE PABHMINETO Ha To3HaBarenHata AceiiHOCT oT 8 kbM 10 kimac. Ilpeobnamaa
EMIMPUYHOTO PABHUIIEC HA 3HAHUATA - M30pOsiIBAaHE HAa KApCTOBH (DOPMH; OCKBICH € TEeKCTa U
MHCTPYMEHTapHUyMa - BBIIPOCH M 3aJa4dl 3a OpPraHU3UpaHe Ha YCBOSIBAHETO, HACOYCHU KBbM
dbopmupaHe Ha yMeHuUs, (MHTEICKTyaJlHM M TMPAKTHUYECKH B T.4. HAa TEPCHA) HA OTHOIICHUE
(LleHHOCTH) ¥ MOJIENTM Ha TOBEICHUE B KAPCTOBUTE TEPUTOPHUH.

Od4eBUAHO €, 4Ye JMIcaTa Ha OOMIOTEOPETHYEH Kypc MO MpUpOogHA reorpadusi, KOHUTO
TPAIUIIMOHHO TIPUCHCTBAIIE B YYeOHOTO CHABPKAHHE TO Teorpadus ce OTpassiBa BBPXY
KaueCTBOTO MYy M KAa4eCTBOTO Ha 0Opa3oBaTeIHHS MPOIEC, OTHOCHO 3HAHUSATA 3a KapcTa, a u
npd u3ydaBaHe Ha japyrure npupoanud kommonentH (KpbereBa, 2002, 2004). OtkpuBa ce
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CHCTEMAaTUYHOCT B pa3KpHBaHE Ha 3HaHHATA (IOCIEAOBATEIHOCT, MPUEMCTBEHOCT, B y4eOHOTO
ChIIbPXKaHNUE B XOPH30HTAJICH IUIaH — B PAMKHTE Ha €JIUH KJIaC U BEPTUKAIHA [TOCOKA — OT KJIac B
KJIac ), HO JIUTICBA CUCTEMHOCT B yU4€OHOTO ChIbpIKaHKE NIPU M3y4aBaHe HA MPUPOATa, B T.4. U 32
kapcta. ToBa € M3KOHHO M3UCKBAHE MPU M3TPaKIaHE CTPYKTypaTa Ha y4eOHOTO ChIbp)KaHUE Ha
BCEKHM yueOeH IpeaMeT U 03HayaBa B KOHKPETHUS CITydai, PH MPUpPOIHATA reorpadusi yYeHUKBT
JIa ocwb3Hae onpedeneHa CvbeKynnocm om 3nanus kamo cucmema. (3opuna, JI. $1.,1976,
Meronuka.., 82). ToBa MoXe Ja ce OCBIIECTBU KAaTO CE€ Pa3KPHUAT TECOPCTUUHUTE MIOCTAHOBKH, B
ciydast 3a KapcTa (OCHOBHM TOHSTHS M 3aKOHOMEPHOCTH W TEOPHH) Karo B 3aBHCUMOCT OT
BB3PACTOBUTE OCOOCHOCTH C€ TMPHIIOKU WHAYKTUBEH MOIXO0/ 5-7 KII. WM JACAYKTUBEH MOIX0H 8-
10 k1. CucremMaTHyHOCTTa, KOHKPETH3UPAHETO Ha 3HAHUS 3a KapcTa W OOSICHEHHETO Ha
npupogaTta Ha OOCKTH W pallOHM € caMoO CThIIKa KbM CHCTEMHOCTTa, HO KbJE Ca HM3BOJUTE,
JIOCTUTa JIK C€ OT KOHKPETHUTE MPHUMEPH 10 TEOPETUYHOTO 3HAHWE TPU cera JeHCTBaIIMTE
y4eOHH IPOTpaMH ¥ yIeOHHUIIN?

["opernocoueHOTo JaBa OCHOBAHHME HA aBTOPA Jia IPEIOKHU CIETHOTO:
- Jla ce pealn3upa MPHHIHUIA ,,CHCTEMHOCT B Y4eOHOTO CBHABP)KAHHE 3a KapcTa KaTo ce
pa3paboTAT OOIIOTEOPETUYHU MOCTAHOBKH CHOOPA3HO BB3pacTOBHTE ocoOeHOCTH. Hampumep, B
MPOTUMHA3UAITHUS €Tall C Ta3W LeJd Ja ce Ja ce 000CO0AIT TEKCTOBE ¢ 0000IIEHHS 3a KapcTa, 10
KOMTO YYCHHMKA JIOCTUTa Bb3 OCHOBa Ha KOHKPETHHTE MPHUMEPH OT KOHTUHEHTUTE, bamkaHcku
nosyoctpoB U bbirapus. B HauanoTto Ha ruMHa3zvagHUS eTan € HEoOXOoAMMO Ja ce 000ocodou
OTJIENICH KypC IO MpHpojHa reorpadusi ¢ OOIMIOTCOPETUYCH XapaKTep, KbICTO MO JEAYKTUBEH
BT, MOHATHUITA 3aKOHOMEPHOCTUTE W TeopuHTe (B Cilydas 3a Kapcra) ce KOHKPETU3UPAT BB
BEPTUKAJHA MTOCOKA MPH M3YYaBaHCHE B U3yYaBaHUTC KOHTUHEHTH, CTpPaHH U bbirapus;
- J1a ce pasmupu y4eOHOTO ChAbpKanue ¢ mHpopmalus 3a kapcra B benrapus B 10 kiac wm 11
k1. ToBa me Aaje Bb3MOXKHOCT 33 MOTHBHpPAaHE Ha OOYYCHHMETO, 3a TIOBHIIABaHE ICTBT Ha
OOSICHUTETHHS €JIEMEHT, 1€ Ce M3MOJI3Ba KaTo pecypc MpH ChCTaBSHE HA NMPOOJEMHHU 3aqadd U
OpraHu3MpaHe Ha POJICBH JCIIOBH UTPH;
- CUCTEeMaTHU3UpaHe Ha METOUYECKUTE PELICHHUs 3a OpraHU3UpaHe U MPOBEXKIAHE Ha Mpoleca Ha
o0yueHue 3a Kapcra.

a) Hoeu 3a exnousane 6 yueOHOmMO CbOBbPIHCAHUE HA 3HAHUSA 32 MAJEOKAPCTa B
Cesepounsrouna boarapusi(CH)

[TaneokapctbT B CU bbirapus € yHUKaJIeH reoioKkr (EHOMEH HE caMO 3a HaIllUTe 3EMH,
Hamupa ce B Jlynoropuero, u e pazeum ¢ doanoxkpeonu (anmcku) éaposuyu (Kpscres, T. u ap.,
2003). Toii e u3cineaBaH upe3 COHAAXKH, KOUTO yCTaHOBSIBAT HeratuBHU ¢opmu ot 1-2 mo 5-10
KB.KM, Pa3HOOOpa3eHU ¢ XyMH - BapOBUKOBH BH3BUIIMHMS, OCTPOBH HAa ()OHA HA HETATUBHUTE
dopmu. IlaneokapcTbT KOHmMpoIUpa NOKATUZAYUAMA HA KAOAUHOBUME HAXO0O0uwjd, TAXHATA
dbopmMma, pazMepu U XUMUYHH 0coOeHOCTH. Pasmomnosken e B uBuia apiara 150-160 km u mmpuHa
50-60 kM, BKIIIOUEHA MPUONHM3UTEITHO MEXIy Mepuauanute Ha rp. Pyce m rp.Tepsen. Haii-
TOJIEMHUTE HaXOJIMIIA ca PA3MOIOKECHH MKy Mapaiiesia, mpeMuHaBai mpe3 rp.BetoBo, Pycencko
u c. HoBa Kamena, JloOpuuko. JleOenmHaTa Ha maieOKapCTOBUS MOP(DOIOKKH KOMIUIEKC B
paitona na rp.CenoBo u rp.BeroBo e cpenno 70-80 M psako go 150-170 m. O6mara miomr Ha
najeokapcta B bwarapus ¢ 8100 kB kM W ChBIIaga ¢ pa3npoOCTPAaHEHUETO HA BAPOBUIIUTE OT
PyceHckaTa cBUTa U TOPHUTE XOPH30HTH BapoBHIIM Ha Pasrpanckara cBuTa.

Bwspacm na kapcmugurxayusma (oxkapcmssanemo). B Jlymoropuero OKapCTSIBAHETO
3armoy4Ba CJie]] paHHHS alT, B yCIOBUATA HA YMEPEHO TOPEI, BIaKEH, OJIM3BK 0 ChbBPEMEHHUS
CyOTpONMYCH U TPOIMYEH KJIMMAT, TOCHOJICTBANI B Kpas Ha paHHOKpeaHaTa ernoxa(rpaHuiia amnT-
an0). PacTurenHoOCTTa € MMIHA TPOITUYHA U MMa POJISl 32 aKTHBHOCTTA Ha KApPCTOBHS MPOIIEC U 32
pepasnpeeIeHUeTO Ha MOBbPXHOCTHUS OTTOK U 32 UH(UATpanuaTa Ha aTMOC(HEpPHUTE BAJICKH.
OO0pa3yBaHeTo Ha MajleoKapcTa TyK € MHOTO XapaKTEepeH MPUMED 3a B3aUMOICHCTBHETO MEXKIY
JUTOJIOXKKHU CHCTaB, pened, KIumaT, BOIH, PAaCTUTEITHOCT.

['oprara BB3pacTOBa rpaHMIAa Ha MAJIEOKAPCTa MOXKE Ja CE yYCTAHOBU €IUHCTBEHO 4pe3
U3SCHSBAHE Bb3PAcTTa Ha HACJIATUTe, KOUTO IO 3aIbjBaT.
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HeratuBauTe KapcToBU (hOpMHU ca 3albIIHEHH C HACTArd B YCIIOBHSTA HAa TPAHCTPECHS OT
3amaj M ceBepo3araji Ha MOpckH OaceiiH npe3 panHus and. Cnexn perpecusara Ha anOckus 6aceitH
clieZiBa pa3KpWBaHE Ha TaJleOKapCTa M KaoNWHHU3alMs Ha Hacimarute. DopMmHupaHeTo Ha
KAOJIMHOBATa M3BETPUTEIIHA KOPA OT HEOCIYBHAJICH THII CE OCBINECTBSBA MPEe3 MajeoreHa (€oreH
— JIOJIEH OJIUTOLICH) KOraTo MMa OJarompusTHU ycloBus. J[HEC Hai-roJiiM WHTEpeC OT Te3H
HACJIard MPE/ICTABISABAT KAOJMHOBHTE ILSICHIM (PaXiM MACHYHUIN OT KAOJUHOBA IJIMHA M YUCT
KBapLOB IACHK. Kaonunosume nacvyu ¢ 13-50% xaonun ca nieHHa CypoBHHA 3a TOPLEIAHOBATA
NPOMUIIJICHOCT, @ TE3H C I0-BUCOKO CBHABbPKAHUE Ha KBAapIOB IICBK - 3a CTBKIApPCKa
MPOMHIIUICHOCT. XHUMHUYECKUAT ChCTaB Ha 00OraTeHOTO KaoauHOBO Tsuto ¢: Si02 - 50-54%;
Al203 - 31-35%; FeO3 - 0,13%; TiO2 - 0,11-0,35%.

Bwv3spacmma na nacnacume € mpoOJIeMHa 3a ONpeesIsHe, 3al[0TO KAaOJIWHOBUTE ISICHIM Ca
cTepwiHMA Ha ¢ocwin. Te ca OTKPUTH B Ma’bK OpOil COHA@XH, caMO B TJIMHECTO-MEPTEIHUTE
IIPOCJIOMKH, Cpel KAOJIMHOBOTO Tsio. JlOKa3aTencTBO ca pUOHM OCTaHKH, 3bOM OT aKyJiu,
MUKpo¢ayHa, OeJleMHUTH. YOEeAUTEHO J10a3aTeJICTBO € HaMepeHus W ompeneneH npe3 1975 r
no0pe 3arma3eH JOTHOAIOCKH aMOHHUT, KOTO TTOTBBP/M, Y€ HACIATUTE , 3aITBJIBALIH TTaJICOKapCTa
B CU bbarapus umat andcka Bb3pacT.

B pesynrar Ha yCTaHOBEHOTO CHJIHO BB3ACHCTBHE HA 4YOBEHIKaTa ICHHOCT BBPXY
CHhBpPEMEHHHMS KapCTOr€HEe3HC, Bb3HUKBA HEOOX0IMMOCTTA OT OIIEHKA Ha YSI3BHMOCTTA Ha KapcTa B
CU boarapus oT 3amMbpcsBaHE M aHTPOIIOTEHHO HATOBapBaHe. M3WckBa ce pa3paboTBaHe Ha
nporpamMa 3a yCTOH4YHBO pa3BuTHe B paifonute Ha exciutoatauus. (Kpscres, T. u ap., 2003)

0) Hoeu 3a memoouuecku peuienus - NOAX0IH, TEXHOJIOTHH, MeTOH U popMHu,
KOMTO MOTaT Jia ce MpHUJIoXkKaT B o0ydeHrneTo 3a kapct 8 — 10 ki1 ¢ ornen mocturane Ha mo-100pu
pe3yJnTaTH:
1. TpaauunoHHM MOAXOIU
1.1. MnTerpanex moaxon
1.1.1. Ha BwerpemHonpeameTno paBuumie oT 8 kpM 10 k. OchlnecTBsiBa ce Bb3 OCHOBa Ha:
Gdopmupanu obwu nonamus 3a KapCTOBUTE YCJIOBHS, MpPOLECH, KapcToBU (hopmu; ¢opmupanu
VMeHusl, CBbP3aHH C 3HAHMATA 3a KapcTa, KaTo Ce yBelIMYaBa JIETbT Ha 3aJla4l C MPAKTUYECKa
HACOYEHOCT M YMEHHS 3a TepeHHa paldoTa; GOPMHUPAHO YEHHOCMHO OMHOuleHue U Mooelu Ha
nosedenue TIPH pelIaBaHe Ha IPOOJIEMHU U IEHHOCT B KAPCTOBH TEPCHH;
1.1.2. Ha mexnaynpeamerHo paBauie. C oOyd4eHUETO MO Xumus, NP OOSICHEHWE Ha Mpoleca
OKapCTSABAHE; C U300pA3UmMenHo U3Kycmeo- MPeJCTaBsIHE HA KapCTOBUTE TEPEeHU U (POpPMHU upe3
PUCYHKH, MOJIEIH, MaKeTH, OJIOKIuarpaMu U Ap.; C UHDOPMAYUOHHU MeXHOI02UU - TIPEJICTABIHE
Ha uH(OpManMs B pe3yiTaT Ha M3CIENOBATENICKaTa JCWHOCT Ha YYCHUIUTE IO JUTEPATypHU
M3TOYHULIM WM HA Te€PEHa, MHIUBUYaJTHO WK TPYIOBO;
1.2. CucreMeH noxo
1.2.1. CucteMaTHIHOCT — MOCIEA0BATEIIHOCT, MPUEMCTBEHOCT, B3aUMOBPB3Ka M pa3BUTHE Ha
3HAHUATA 33 KapCTa,
1.2.2. CucremaTtu3vpaHe Ha 3HaHUATA HAa KapcTa OKOJIO MU3BECTHATA MTO3HABATENIHA CTPYKTYpa.
Venosus(ghakmopu) — npoyecu — pesyimam

Baposunuu KapCTOBU  KapcT,
MpaMopu MpoLleCH  KapCTOBU
BOJH dhopmu

1.3. Kpaeeacku nmoxxox — [IpoyuBane Ha kapcTa B poJHUS Kpaid, IpeICTaBsIHE HA PE3yJITaTUTE B
2eozpagcku cvobueHus U BbPXY Kapmu C pa3lpoCTPaHEHUTE CKaJIUTe, KOUTO 00YCIIaBsIT KapCTOBUTE
npoliecy 1 00pa3yBaHETO Ha KapCTOBU (OPMH, IPEIMET Ha U3CIIEIBaHE HA T€OJIOTUSATA,
reoMoposIorusaTa, CreneonorusaTa, 00eKT Ha CTOMAaHCKA JEHHOCT — TYPU3HM.

1.4. IIpoGneMeH MoAXo/ — pelIaBane Ha MpoOJIeMH CBbP3aHHU C MMPOU3X0/ia Ha KapcTa, pa3npoCTPAaHEHUETO
My, ¢ KapCTOBUTE MPOIECH, ONIa3BaHE U CTOMAHCKa AEHHOCT B KAPCTOBU TEPUTOPHUH, B YCIOBUS Ha
MO3bYHA aTaKa, IUCKYCUH, POJIEBU JEJIOBU UT'PH, B KJIaC U HA TEPEHA.
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2. IHOBaIIMOHHHU METOJMYECKHU PEIICHUS

2.1. Motusupaneto (popMupane Ha mMomueayus 3a yuere, ONpeacIicHa KaTo CUCTeMa OT MO0y TH),
IIPY KOETO MOTAT J1a Ce U3IOJI3BAT:

- IpUMEpH OT pOoIHUS Kpail 1 beirapust npu 00sicHeHHEe Ha IPUPOTHU SBJICHHS KaTO JIUTICA Ha
MOBBPXHOCTHO TEUAIX BOJIM; HAJTMUUE HA MPEXa OT CyXOJIOJIHsI U JOJIMHU C KAHBOHOBHUJICH XapaKTep;
- KapcToBU (OPMU KaTo MpUBJIEKATENCH 00CKT Ha Typu3bM B breirapus, bankancku n-B u nip.;

- KapcTOBU (POPMH — MaeoKapcT (M3BECTEH OIIE KaTo ,,lIorpedan”, ,,MOKPUT”) — HETaTUBHH KapCTOBU
dopmu, mxoOoBe, 00pa3yBaHH NPEIN MIJIMOHU TOJUHH, 3aITbIHEHN C MOPCKH HAacJIard, IPOMEHEHU
BBB BpeMeTo. J[Hec ToBa ca HEpYJHH W3KOMAaeMH, HAMUPAIIH ¢ Ha CPABHUTEITHO MaJIKa IbJIO0OYHHA TTO
NOYBH, JIOC ¥ TJIMHM, N3TOYHHK Ha [IEHHA CYPOBHHA 3a CTHKIIApCKa U TOpleslaHo-(pasHCOBa
MPOMHIIUICHOCT.

2.2. ExomornyHu acrnekTH Ha mpobsemMa 3a KapcTa B CMHCHII Ha:

- OTIa3BaHe Ha KapCTOBUTE (POPMHU KAaTO MPUBJICKATEITHH OOEKTH HA TYPH3bM,;

- 3aIIMTa HAa KAPCTOBUTE MECTHOCTHU KaTo BOJIOJAHHU 30HH;

- M3cTIeIBaHe Ha 3alIUTEHN KapCTOBU OOCKTH U TEPUTOPUU M HAHACSIHETO UM BBPXY KapTa,

2.3. UHTepakTUBHU METOAH U (hopMHu

- y4acTHe B IPOCKTH 33 N3yYaBaHE Ha KapcTa B POTHUS Kpai;

- IpeICcTaBsiHe Ha MH(OpMAaIKs OT U3CIeJ0BaTeICKa AEHHOCT BbPXY JIUTEPATYPHH U3TOUYHUIIN M TEPEHHA
JNeHHOCT upe3 reorpad)cku ChOOIICHHS U TIPE3EHTAINN B YPOUHATA JIEHHOCT;

- eKWIIHA M TpynoBa padoTa 1o u3ydaBaHe Ha KapcTa;

- TIOCEUICHWE M Ch3aBaHE HAa EKOIbTEKU C KAPCTOBU (POPMH.

[Tocouenure mo-rope uaeu MoraT Jia ce pa3luIupsiBaT ChboOpa3HO OOraTHsl ONUT HA YUUTEIS 110
I'eorpadus u c BbBEX1aHE HA HOBUTE YUeOHU MTPOrpaMu, KbAETO Ou TpsiOBaJo 1a ce mpeooiiee
I[e(i)I/IIII/ITa Ha 9aCoOB€ 110 reorpa(bm[ M B HaCTHOCT HAa 3HAHUA 3a KapcCTa.
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International Scientific and Practical Conference
PROTECTED KARST TERRITORIES —EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

KAPCTBHBT B ObPA3SOBAHUETO - CHHOAEJISIHE HA OITUT

[Beresuna Haiinenosa IlenoBa-Kocraguuosa

ET “Hoan Exsapx"* - Bpaya

W3BecTHO HHU €, 4e M3y4aBaHETO Ha KapCTOB IMPOLEC U KapCTOBM (OPMH B YUWIHLIE €
3aCTBIIEHO CaMO B HAKOJKO ypoka. MankusaT Opoil dacoBe mo reorpadus B y4WJIMIIE Hajara
,,CBUBAHETO" Ha TOJsIMa YacT OT Marepuaja. CbBMECTHO C ApyruTe penedoodpa3yBaliy Mporect B
JIeBEeTH, JIECETU M €AMHAINCTU KJ1ac B TEMHUTE 3a pesied) ce ClIOMEeHaBa B HAKOJIKO u3peueHus. Hsama
HUKAaKBU OOSICHEHHUS 3a CTONAHCKOTO H3IIOJ3BAHE HAa KapCTOBUTE pallOHM M NPABUIHOTO UM
cTonmaHucBaHe. ToBa MPOBOKHpPa MHOTO KOJIETM C MHTEpPEC 0COOEHO KbM MEIIEPUTE Ja ThPCAT
pa3IUYHU JIONBIHUTENHU (OPMHU YUWIUIIHU WINM W3BBHKJIACHU 3a MPEJICTaBsIHETO Ha Ipoleca C
HErOBOTO TMpoTHYaHe, (OpPMU W 3HAYEHHWE Karo 4acT oT peneda Ha bwiarapus, bankancku
nosyoctpos, EBpomna u ceera. TakbB € ciIydasT CbC Ch3/1aBaHETO HA MOsI KITyO.

IIpenn wetupu ronumuu craptupa npoekt ,,YCIIEX® ma MOH naBam BB3MOXHOCT 3a
MPOBEXKTaHE HAa M3BBHKJIACHU JIEWHOCTH 1o mHTepecu. Cv3aanox kimy6 ,,'EO". Mnesra Geme na
MPUBJICKA YYCHHIM Ja M3y4aBaT OCOOEHOCTH Ha MpHpoJaTa B POJHHS Kpail. A mpHpojaTa BB
Bpauancka oGmact mpoBokupa muciaeHeto mMu ga € KAPCT. bes nga mmam mpereHuu 3a
crienuanu3anus B Ta3u TeMaTHka. B cTpemexka cu Ja ObJla akTyallHa M MHTEPECHa Hay4yuxX M a3
MHOTO HOBM Hema. [Ipe3 cTyneHWTEe 3UMHH JHU YacoBeTe NpOTHYaxa B YUYWIWINE, a IOM
METEOPOJIOTHYHUTE YCJIOBUS MO3BOJIsIBAXa 4YacoOBETE€ C€ IPOBEXKAaxa HABBH. 3alOYHAXMeE C
M3y4YaBaHETO Ha KapCTOB Mpoliec U KapcToBu Gopmu. [Ipensun Bp3pactra Ha MouTe yueHunu (14 —
15 roauMHK ) UMale TPYTHOCTH, Thil KaTo Te 300110 He OsXa YyBald MOHSATHUETO KapcT. PaHHaTa
BB3pacT MMa IMPEAUMCTBO 3a (OpMUpPAHE HAa HOBU 3HAHUS U Bb3NUTaBaHEe B pojpomtoodue. Ilpes
BCUYKM FOJIMHM OCHOBHATa I1eJ1 Oellle 1a Hayya MOUTE YUEHUIM Ja YMEsT J1a pa3lo3HaBaT OCHOBHU
MOBBPXHOCTHH H MOJI3EMHU KapCTOBU (POPMHU, J1a 3HASAT 332 KAKBH CTOIIAHCKHU JIEHHOCTH U KaK MOXeE
Jla ce M3MOJI3BaT KAPCTOBUTE paliOHM W KOJKO YYBCTBUTEIHHM Ca Ha 3aMbpCsBaHE, KakBa €
TUIIUYHATA PACTUTEIIHOCT B TaKMBa TEPUTOPUHU. 3a€JAHO C TOBA CE€ OIMUTBAX Ja CIOAEISAM MOS
HMHTEpEeC KbM KapcTa OT Pa3JIMYHU MOCeTeHW 00eKTH BbB BpauaHcka ruianuHa u ctpaHara. OcBeH
3HaHUs, (OPMHUPAHETO Ha KOMIIETEHTHOCTH W MOJIIH Ha TOBEJCHHE CHIIO OeIlle B 33Ja4nTe MH.
BbB BCcHuUkHTE TOAMHU ce 3ama3Baiie Opost Ha yyacTHHIMTE B Kiyba 13 — 15 yuenuka, koeTto me
pazaBaille ¥ MM JlaBalle CTUMYJ 32 MOETO YChBBPIUIEHCTBAHE, HOBU HJEU U MO — Jo0pa paboTa.
HanpaBuxme MHOTO pa3XoJKH, U3JI€TH U MOXOAU B HaIlIMs pailoH. ENHM oT Hall — mocemaBaHuTe U
Tr00UMH 00EKTH TIpe3 BCUYKH TOJUHU CU ocTaHaxa maHactupa C. MBan Ilyctu (pa3mosioskeH BbB
BapOBUKOBH ckanu ), Boponagute Ckakist 1 bopoB kambk, Bpatuara (>xapenoro Ha peka Jlesa),
nemepa Jlenenuka, boxwust moct. Hait — 3a0aBHM 1 ycrenHu ¢ ocTaBaxa 4acoBeTe HaBBH. Upes
OeceauTe MPOBEXKAAHW M3BBH YUWIHIIE U IOXOAUTE C€ CTPEMAX Ja IMPOBOKUpaM M CBOyns
M3CIEA0BATEICKUS JyX U BbOOpaKEHUETO Ha jAenara. [loyTw BUHAru Te MMaxa BB3MOXHOCT Ja
Ha0JII0AaBaT U ONMUCBAT KapCTOBA Fe0CHCTEMA U J1a CPaBHSABAT, J1a IPaBAT CHUMKH, KOUTO B Kpas Ha
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ydeOHaTa TOAMHA J1a MOKa3BaT Ha Chy4YeHHUIUTE cu. Hamrara paboTa Beska TOAMHA MPUKITIOYBAIIIE C
npeacTaBuTeNHa u3siBa. [lompexkaaxme W3I0kKOUW ChC CHUMKH OT JIMYHUTE apXWBU HAa BCHUYKH,
3ameyaTaJii Hall — BBIHYBAaNIUTe MHIOBE M BIICUATIIABAINM KapcTOBH OOCKTH ©  (opmH,
MIPE3CHTAIMH U JIOKJIa{, KOUTO OTpa3siBaxa HOBUTE 3HAHUSI.

Tasu roauna (2015) pabotuxme moxa HaaCIoB ,,KapcT moa 3ammra — qap 3a MOKOJICHUATA".
HanpaBuxme enHo mbryBaHe A0 JleBeramikara nemepa u KpynryHCKUTE BOAONAId, KOETO Jajie
BB3MOXXHOCT 32 CpaBHEHHE C KapCTOBHTE OOEKTH BBB BpadaHcka 0071acT W CTOMAHCKOTO
M3IIOJI3BaHE U OMa3BaHE Ha KapcToBHTE Teputopuu. Karo ¢mHam Ha Hamata paboTa M3rOTBUXME
MakeT Ha Temepa W mocTepu. MakeTa W3NpaTHXME 3a ydacTHe B MeXIyHapOIHHUS KOHKYPC
PROKARSTTERRA. Hnesra 3a makera Oelie npueTa, HO UMalie KolebaHus OT KaKbB MPUPOJEH
Matepuan na Obne HampaBeH. Clep KaTo MpeMHUHAaXMe Tpe3 THIC, TeCTO, IBPBEH MaTepual,
KaMbK...CE CIpPSXME Ha XapThara — JieK W ynoOeH marepuan. [Ipech3naBaHeTo Ha MPOTHYAIL
KapCTOB TIpOIleC B ABIOOYMHA W (POpMHpaHETO HA Iemepa Oemie ocHOBHATa mies. M3HeHamara
JIOM/Ie ¢ TIOKaHaTa 3a BKJIOUYBaHEe B [IbTyBamo JSTHO yUYWIUINE 3a Kapcra. BKIIOUBaHETO B TO3M
dbopMar MU TIOMOTHa Ja TOKaXa OIIe BEAHBK Ha YUYCHHUIIUTC W WHCTHUTYIUATA YUWIHILE, Ye
ypOILIUTE B MPUPOJATa HE ca OTXKUBEIWIA U MHHAIO BpeMe. TakbB THI yueHE € M3KIIOUUTEITHO
e(eKTUBEH, 3alll0TO JaBa IIaHC 3a JOCET JI0 Pa3ju4yHU NPUPOAHH OOEKTH, Ja ce Habronama ,
OIKCBA, U3MEPBa, CpaBHsBa. KapcTOBOTO y4MIIHINE HU Jalie Bh3MOKHOCT Ja 3aTBBPAUM 3HAHUS
HaydYeHU B KJacHATa CTas, HO W Jla HAy4YUM MHOTO HOBHW Hemla. [lemepure Osixa eqHU OT Hail —
aTPaKTUBHHUTE KAPCTOBU OOCKTH W JIIOOMMHM 3a IMOCCHICHHS. EMOIMUTE M KOHTAKTa C yY€HU OT
pa3IMyH¥ WHCTUTYLIUU W YYCHUIM OT JAPYTH I'PAJOBE U JbPYKABH € HECPABHHUMO IMPCIKUBSIBAHE.
CrozienissHe Ha OMUT C APYTUTE KOJETH MH Jajie BB3MOXKHOCT Ja pa3ldepa Jaiu ce JIBUXKA B
MIpaBWJIHA TIOCOKA W Hall — BAXKHOTO, Y€ ce paboTH B MIMETO Ha JeTaTa U HayKara.

[Bereauna Haiinenosa IlenoBa-Kocragnnosa
Crapiuu yuuTten 1o reorpadus 1 ”KOHOMHUKa
PwvroBoguren na Kny6 ,,['[EO*

ET “Woan Ex3apx“ - Bpama
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YYEHUYECKU CIIEJIEOKJIYE ,,[IPO®. PAOANJI IIOIIOB*
I[MPUIII'T ,,I-P BACWJI BEPOH” I'P. BEJIMKO THhPHOBO - YCIIELLIEH
MO/EJI 3A ITOBUITABAHE I[TO3HAHUETO 3A KAPCTA CPEJl YYHEHULIUTE

EBrenu Ilerxos Koes

arr,,/JI-p Bacun Bepon®, IIK ,,/]lepsenm** B.TvpHos0

Anotamus: CeHiecTByBamUAT yueHn4eckn creneokiryd ,IIpod. Padaun IMomos* mpu III'T ,,JI-p Bacun Bepor® rp
Bemuko TBpHOBO € enHa OT YTBBpACHHTE (OPMH 3a W3BBHKIACHH JCHHOCTH 3a IOBHILABAHE HA IO3HAHUETO H
CB3HATENTHO MPUOOLIAaBaHEe HA YYCHUIMTE KbM BBIPOCHTE M NPOOJIEMUTE, CBBP3aHU C KapcTa, KapCTOBUTE pallOHH H
obpa3yBanus. [Ipe3 M3MHHaIUTE TONMHYU YYEHHIMTE, OCBEH HATPYNBAaHETO HAa TEOPETUYHM MO3HAHWS, Y4acTBaT
aKTHUBHO B €KOJIOTMYHH, NPHUPOJO-3aIIUTHI U HAyYHO-HU3CIICIOBATEJICKH ACHHOCTH NMPOBEXJaHH Ha TEPEeH U B peayiHa
cpena. B nmokimama ce pasriexaa HMBOTO Ha MH(OPMUPAHOCT Ha YYCHHILUTE IO BBIPOCHTE 33 KapcTa B CPEJHOTO
YUYHJIMIE, HEOOXOIUMOCTTa OT IHOBMIIABAaHE HA MO3HAHUETO 3a KAPCTOBUTE DPAiOHH, OCOOCHO Cpel HACENEHUETO,
JKHMBEEIO B TAKMBA TEPUTOPUM M YCICUIHUAT MOZE] Ha (YHKIMOHUpPAHE Ha YUCHHYECKHU CIEJCOKIy0 B yUMIHUIIE, ChC
ChIIECTBYBAUIUTE NMPECAN3BUKATECIICTBA U C PECATTHO IMOCTUTHATUTE PE3YJITATHU U YCIICXHU.

Knwuoeu oymu: yuenuyecku cneieoknyd , kapcma 6 cpeOHomo 06pazoéanie UHGOpMUpanocm 3a Kapcma, Mooen 3d
obyuenue 3a kapcma

CromensiHe Ha ONMHUTAa OT CH3/IaBAHETO M YTBBPKIAABAHETO HA YUCHHUECKH CIEICOKITYO
»L1Ipod. Padaun ITormos* mpu I1I'T ,,JI-p Bacun bepor™ ,rp Benmuko TepHOBO € criofensiHe Ha eUH
yCTEIIeH MOJIEN 3a TIOBUIIaBaHE TIO3HAHUETO 32 KapcTa Cpell yUCHUIIUTE.  BB3MOKHOCTTA YacT OT
reorpa)ckoTo Mo3HaHHE, KOeTo ce ¢opMupa y MOJApacTBAIllUTE Ja Ce MPOBEPU Ha MPAKTHKa,
MOBUIIIAaBA HE CaMO MHTEpeca KbM HM3yYaBaHETO U MPWIOKEHHETO Ha reorpadckara Hayka, HO H
JlaBa BB3MOXHOCT 3a Pa3BUTHE Ha JIOTUYECKHUTE BPB3KU U 3aTBbpXKAaBaHe Ha yOexkJECHHUETO 3a
pPEATHO CHIIECTBYBAIINTE MHTEPAUCIUILIMHAPHN BPB3KH, KOUTO MOTAT JIa C€ MPOCHEIIT B peaaHa
cpena. Ilpu yBenmuaBaHe Ha MpPaKTUYECKUTE IMO3HAHUS U 3aHATHA MPU M3ydaBaHe Ha Kapcra, ce
MOBMIIaBa HE camMo reorpadckata, a M oO0marTa HaydHa ¢ oOpa3oBaTelHa IOArOTOBKAa Ha
YUEHHULUTE U 10 Olle peAuiia yueOHU NUCHUIUITMHUA KaTo UCTOPHSI, XUMHUs, Ouosnorus, pusuka u ap.

3aHATHATa Ha OTKPUTO BOAST JO TMOBHINABaHE Ha oOmara Qu3uvecka MOATOTOBKA Ha
Y4aCTHUIUTE, KaTO C€ OBJaAABaT CHEIU(PUUYHA YMEHHUS 3a MPUABIKBAHE B KaPCTOB TEPEH, CKAITHO
KaTepeHe, MPOHUKBAHE B PA3IUYHU BHUJIOBE TEIICPH, Pa3BUTHE HA CAMOJUCIUILINHA, CAMOKOHTPOM,
oTroBopHOCT U Jp. He Ha mocienHo MscTo (OpMHUpPAHETO W YTBBPXKIABAaHETO HA YUYCHHUYECKU
CIENICOKITY0, KaTo KIy0 MO MHTEepPECH Ha YYCHHIIM, Y4YacTBAIlM MO COOCTBEHO JKEIaHHE U ChC
3HAHUETO M CBIJIACUETO Ha POAMTEIUTE, JaBa BB3MOXKHOCT 3a YYallld c€ IO Hal-pa3InyHH
CHEIMATHOCTH YYCHHIIM Ja M3KapaT CHhKPATeH WM MBJICH Kypc Ha oOydeHHue, ChOOpa3eHO ChC
CHILIECTBYBAIIUTE B CTpaHaTa MporpaMu 3a oOydeHHE B ChIIECTBYBAIUTE MEIIEPHU KITyOOBE MO
nporpama 3a ,,Mnan nemepHsk” u ,llemepHsk”, KakTO U CBIJIACHO MporpaMara Mo MpeaMeTa
»Creneosorus” 3a 00yueHne Ha YUCHUIIM 10 CIeIMaTIHoCTTa ,,[lmannHcKa Bogayd’”.

3a na Oble OIEHEH ISJIOCTHUST MPUHOC OT CHIIECTBYBAHETO HA YUYCHHUYECKU CIEICOKIYyO B
JaJICHO YUYWIHINE WIHM JIOPU U CEJIUINe TPsiOBa J1a BHIUM W OCHOBaTa Ha MO3HAHHWETO 33 KapcTa B
cucTemara Ha OBIrapcKOoTO 00pa30BaHUE KbM HACTOSAIIUSAT MOMEHT. LIsIIOCTHUST aHanu3 Ha BCHYKO
3aCTBIICHO MO YYCOHU MPOTPaMHU IO PA3TMIHUTE MPEIMETH U HATHYHUTE TEKCTOBE B YUCOHUIH H
y4eOHM Tomaraia € TBbpAEe TpyAOeMKa 3aJadya, KOSATO MpeABUA o0emMa W LEeNWTe Ha TOBa
CHhOOIICHHE € TIPEeKaJIEHO aMOUITMO3HO U HEHYKHO. 3a ToOMBaHe MpecTaBa 3a 00II0TO MMO3HAHUE 32
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KapcTa, KapCTOBHTE TEPUTOPHHM M TPOLECH B bBbirapus, Ha ydYeHHIHTE OT CPEIHHS Kypc Ha
o0yuyeHHe CbM C€ CHpsUI OCHOBHO HA HM3UCKBAaHMATA U Y4eOHOTO CBhABP)KAHHE, 3aCTHIIEHU I10
npeamera ,,I'eorpadus u nkoHomnka” B X Kiac.

B cpennus kypc Ha o0yuyeHue yueOHaTa mporpama 1o ,,I'eorpadus u nukoHomuka” 3a X Kiac
- 3aIBJDKUTEHA TTOJIrOTOBKA MPEIBIDKIA YCBOSIBAHETO HA 3abJI00UYCHH MO3HAHUS 33 MPUPOAHATA
cpena Ha bbarapus, ¢ KOeTo NMPHUKIIOYBA U OOLIOTO 3aJBIDKUTEIHO paBHMIIE Ha OOy4yeHHE Ha
YUEHHIIUTE TI0 Teorpadusi.

ITpu o61moTo npeacTaBsiHe Ha yyeOHaTa porpama e oToemsI3aHo:

»,B X Kimac ce m3ydaBa CHCTeMEH Kypc 1o reorpadus Ha bowirapus”.. C T03m Kypc
EeMIIUPUYHUTE Teorpad)cku 3HaHUSA U YMEHMA ...Cce 3aAbi0ouaBaT, pa3mMpsBaT U o0oO0IIaBaT, B
pe3yaTar Ha KOETO C€ JOCTHTa 10 €QHO HOBO, MO-BUCOKO HAYYHOTCOPETUYHO paBHHUIIE.
YUEHHMIIUTE YCBOSIBAT 3HAHMs 3a MPOSBICHUETO Ha OOImMTE reorpa)cku 3aKOHOMEPHOCTH Ha
PErOHAIHO paBHHULIE...”

,» B X K11ac yueHUKBT TpsiOBa Jja MOKe J1a pabOTH C pa3IMYHU U3TOUYHUIM HAa UH(pOpMaIMs; 1a
MO3HAaBa CHBPEMEHHHTE reorpad)CKM METOAM Ha H3CJENBaHE, Jla ChCTaBsl KAPTH C Pa3IHMIHO
TEMAaTUYHO ChABbPKaHUE U Ja U3BIMYa WHPOpPMALUA OT TAX;... ]a IPOy4YBa U aHAIMU3HUpa PA3INYHU
BUJIOBE JIOKYMEHTH; J1a U3BJIMYa HH(GOPMAIHS OT TAX; U JIp.

Cnopen yTBBp/IeHaTa yyeOHa porpama, el Ha o0ydyeHueTo 1o reorpadus B X Kiac ca:

,»C kypca ,,J'eorpadus Ha bearapus” B X kiac 3aBbpiiBa (GOpMHpAHETO Ha reorpadckaTa
KyJITypa Ha yYCHULIUTE Ype3 3ydyaBaHe Ha npupozara ....”

- Jla ce m3rpaau y yueHHUIINTE Hay4YHO-OOEKTHBHA reorpad)cka KapTHHA...dpe3 OBJasBaHe
Ha cHCTeMa OT HayuyHHU 3HaHMs 3a Ipupoaara M obuecTBoTo Ha bbarapus, 3a reorpadcekure
aCIEeKTHU Ha TAXHOTO B3auMOJIeHCTBUE...”

- Jla ce yChBBPUIEHCTBA CUCTEMATa OT YMEHHUS 4Ype3 cCaMOCTOsATeNIHA padoTa C pa3IndyHU
M3TOYHUIM Ha MHQOpMaIus, reorpad)cko XapaKTepu3upaHH Ha MPHUPOJHH U CTOMAHCKH OOCKTH U
mnporecH, reorpadcko  aHaTU3UpPAaHE....,aJleKBaTHO MOBEJCHHE IpU PHCKOBU  CHUTYALHH,
....IIPOYYBAHE U U3CJIEBAHE HA POJHUS KpaH,....

- Jla nonpuHece 3a MOBHUIlIaBaHE Ha €KOJOIMYHATa KylTypa Ha yueHuuute. Ha Ga3ata Ha
npuaoouTUTE reorpad)CKu 3HaAaHUSA YYCHHLIUTE TpsiOBa J1a OCh3HABAT MOCIECTUIIMTE OT COOCTBEHOTO
CH ITOBEJIEHHUE CIPSIMO reorpagckara cpena.

[Ipn 3anmaBaHe CTaHZApTHTE 3a OYAKBAHM pE3YJNTaTH, Y4eOHO ChABP)KAHHE, IMOHATHUS,
KOHTEKCT U JIEHHOCTH, U MEXAYIPEAMETHH BPB3KU Ca IOCOUYEHHU!

[Tpu Cranpmapr 2 , Tema 1 ,,IIpuponna cpena” mpu MeXAYNPEAMETHUTE BPB3KHU C MIPEAMETa XUMHS
€ YIIOMEHAT MPOLECHT ,,KapcTHPUKaus”.

B cobmata Ttema, mpu MocoyBaHE Ha OYAaKBAHUTE peE3yJTaTH HaW-o0IIO ca OMOMEHaTH
W3MCKBAHUS 3a MO3HABaHE Ha ,,[IPUPOJHUTE KOMIIOHEHTH, BPB3KUTE U OTHOUICHHUITA MEXKIY TAX ,
spemeda W monesHMTe  UW3KomaemMu’, paboTra C  KapTHH Teorpa)CKu  MaTepHalIH,
Mopdoxuaporpadcka Ckuia, ¢ TEMaTUYHUA KapTH, Ja ,,HaONI0[aBa MPUPOJHU OOEKTU B POJTHUS
Kpaii W Ja pa3no3HaBa OCHOBHHTE (opmu Ha peneda” , kakTo W Aa ,,popmupa U u3passBa
rpaXkIaHCKa MO3UIIUS TT0 €KOJIOTHYHU podsieMu” U T.H.

[Ipu Tema 2 Ilpupomno-reorpadcku obOmactu, € OTOENsI3aHO, Y€ YUYEHUKBT TpsOBa aa
»Pa3KpHBa TEXHHUTE OCOOCHOCTH, HO KOM TOYHO W B KaKBa CTEMEH HsIMa KAaKBUTO M Ja OWIO
n3uckBaHus. Hukb/e He cTaBa KOHKPETHO BBIIPOC 3a MMO3HABAHE HA KapCTOBUTE PAaliOHU, TEXHHUTE
ocobeHoctH, crierrduka u TpoOIeMHu, CBbP3aHH C TSIX.

[Ipy nonmbIHUTENHUTE METOIUWYECKH YKa3aHUS B Kpas € ymoMmeHato : ,Pa3kpuBaneTo Ha
0COOCHOCTHUTE Ha MPUPOJHO-TeorpadckuTe 00IacTH BKIIOYBA reorpad)CKo MOJIOKECHUE U TPAHMUIIH,
Mopdoxuaporpad)cka XapakTepUCTHKA, NPHUPOJAHA cpeaa /ChbBpeMEHEH peied U IOJIEe3HU
M3KOMAeMH, KJIMMAT, BOJH, MOYBH, PACTUTCIHOCT M JKUBOTUHCKH CBST/, CTOMAHCKA YCBOCHOCT.”
Tykx Moxe Ou TpsiOBa ma Obae oTOENsA3aHO, Y€ B TEMHUTE 3a MOJE3HW M3KOMAeMH, HaXOAHUIIaTa Ha
BapOBHIIM TIOYTH OTCHCTBAT., @ B HIKON OT yueOHHUIMTE 300110 1 HE € YIIOMEHAT BaPOBUKBT KATO
T0JIE3HO U3KOIMAEMO.
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VYyebnarta nporpama ¢ nmyOnukyBaHa B ,,YueOHu mporpamu Il gacTt 3a 3agpmxuTenHa u
npodunupana noaroroska., C, 2000r.

Ako miperiename o0cToitHo ogoopernte or MOH yueOHumm 3a 10 kiac e qo0uem ora mo-
no0Opa mpeacTaBa 3a MICTOTO HA M3y4YaBaHETO Ha KapcTa B CPEOHUSAT Kypc Ha OBITapcKOTO
YUHITUIIE.

B X kmac ca omoOpenu miect yueOHMKA, MO reorpadus U MKOHOMHKA — 3aTbJDKUTENTHA
MOATOTOBKA, W3JIaHUSI HA CICTHUTE U3aTEICTBATa, MOIPEACHH MO a30ydeH pel:

- Ha U3JIaTeNCTBO ,,AHyOuC”, ¢ aBTopcku KonekTun Iletsp Iletpos, Jonuo [Jonues, Credan
KapacrosinoB, Mapun Pyces, Mapycs Kupuiosa,

- Ha uznaTenctTso ,,byneect-2000” ¢ aBropcku konektuB Pymen Ilenun, Tonun
TpaiikoB, Mapuana Cynranosa, Becenun bosimxues;

- Ha m3garencTBo ,,JI-p MBan Boropos” c¢ aBTOopcku konektuB Pocuma [aiitanmxuena,
Mapus Hopnanosa, Esrenus Tepsuiicka, Jlannena Amnrenosa, Mapuan Jlenues, llperenuua
[lomoBa;

- Ha U3JaTeIICTBO ,,[lemaror 6” ¢ aBTopcku KosiekTuB Muika ManioBa-PycrnH4I0BCKa,

Credan Benes, l{Berana 3apkoBa;

- Ha U3AaTencTBo ,,IIpocBera” ¢ aBTOpcku konektuB Heno dumos, Jlrocuna
[HankoBa, Xpucro I'anes, EMunus Jlazaposa;

- Ha wu3nmareicTBo ,,Cuena” ¢ aBTopcku KoyiekTUB AHTOH Ilomos, Iletsp CnaBeiikos,
Jumutsp KbHueB, Jlunsna KpHuesa.

Jpyru yueOHUIIM 1 ydeOHM TTomaraa o reorpadus u nkoHomuka 3a 10 knac ca :
Y4eOHuIM mo reorpadus U UKOHOMUKA — MpodUINpaHa MOArOTOBKa Ha M3AaTeicTBa ,,byiBect
2000” u ,Ilpocsera”, T'eorpadmst m mxoHommka 3a 10. kjmac 3a ywwimmara ¢ npoduIrpaHo
00ydYeHHE 110 aHTTIMHCKN €3WK Ha M3/1aTelicTBO ,,IIpocBea”’c aBTop Acs boroesa. M3manenu ca ome
KOHTYPHH KapTH, aTJIaCH, TEMaTHYHHU JTUCTOBE, paOOTHH JIUCTOBE, ,,CnipaBounuk 9-12 kiac”, ,,Temu
u 3amaun 3a [ 9-12 xmac”, yueOHa Tterpanka, muruisHa ,,C enuH mornen: bwarapus”. 3a
YUYUTEIIUTE, TPETIOIaBalllH NMPeAMETa ca U3TAACHH |
,,KHHUTra 3a yuurens” u ,,B momont Ha yuutens’

Camo wu30pOsSIBAaHETO HAa MHOXECTBOTO YYCOHHMIIM W Yy4eOHHM Tomarajia € JOBOJIHO
BIIEUATJISABAIO, HO MO3HaHHWETO B X KJIac 3a KapcTa, KapCTOBUTE MPOIECH, KApCTOBH (opmu,
KapCTOBH BOJM € 3aCTBIICHO TMPH Pa3TIekKIAHETO Ha HAKOJKO TEMH OT pasfena 3a MpUpoHa
reorpadust Ha bearapus.

[To-momny, me ce cmpa OCHOBHO Ha ChIBP)KAHUETO B HAKOW OT yueOHuiute 3a 10 kiac,
3aIbJDKUTEIIHA MMOArOTOBKA. M300phT MU Ha YUESOHUIIM OT pa3IMYHUTE U3/IaTEIICTBA € N30UpaTeIcH
BCJICJICTBUE MOS TIPCIICHKA Ha TMPEACTaBSIHE HAa TMO3HAHUETO 3a KapcTa MO pa3InueH HAayuH U B
pasiuyHa CTEICH B OTJCIHUTE M3JaHUS M HE € MPOJUKTYBAaHO OT TOBA JIOKOJKO YUYCOHHIIUTE OT
pa3IMYHUTE U3AATEIICTBA Ca MOBEYUE WIIA TIO-MAJIKO MPEIMOYUTAHN OT MPETOIaBaTeIuTe B CPEIHUS
Kypc Ha oO0y4yeHHe B OBITapcKuTe y4uiauia. EcTecTBeHO B paMKHTE Ha HACTOSAIIATa HU padoTa HE
MOXEM J1a pa3riielaMe U J1a HalpaBUM aHAJIM3 HA W3IBUIO CHIIECTBYBAIIUAT HA0Op OT YUYeOHUIIU U
y4eOHHM IToMarajia u JIOKOJIKO € 3aCTBIICHO IMO3HAaHUETO 3a KapcTa W KapCTOBHTE IPOICCH B THX,
KaTo TOBa II[e OCTaHE 3ajJlaya eBEHTYAJHO 3a €HO OBjAemio u3cieaBane. [Ipyu moapoOHUT mperies
Ha y4eOHOTO ChIbPIKaHKE B pa3rieJaHUTe YUeOHUIIM ca B3€MaTH IIPESABU Ha ITBPBO MSCTO TEMUTE,
B KOWTO OM TpsiOBasio mAa ObJe MPEICTaBEHO W MO3HAHUETO 3a KapcTa, W Ha CJIENBAIO MSCTO €
MperJie/ial IEIUAT TEKCT B HU3IMOJI3BaHUTE YUCOHUIIM, 3a Ja ObJie JOIbJIHEHA KapTHHATA B KaKBa
CTENeH, 10 KaKbB HAaYMH U KaK € TPEeICTaBeHO MO3HaHUETO 3a kapcta. KaTo dopma 3a npeacraBsHe
Ha IIO3HAHHMETO 3a KapcTa IpHeMaM HE CaMO HU3pUYHOTO H3MOJ3BaHE Ha TECPMHUHHUTE KapcrT,
KapcToBU (POPMHU, KAPCTOBHU MPOIIECH, OKAPCTIBAHE U T.H., a IOPH ¥ CAMOTO, OTJICITHO YIIOMECHaBaHE
Ha Hali-pa3lo3HaBacMUTE KapOOHATHH BUIOBE CKAJIM — BAPOBHUIIM U MPaMOPH.

Tpute mpumepHH ydeOHUKA ca pasriielaHd 1o a30yJYHHT Pel Ha UMETO Ha MU3/IaTeJICTBOTO
MOATOTBHJIO U OTIIEYATANIO YIYEOHOTO TOMAraio.
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B yuebnmka Ha wm3pmartenctBo ,,AHyOuc” c aBropcku KonektuB I[l.Ilerpos, JI.JloHues,
C.Kapactosnos,M.PyceB 1 M KupunoBa 0CHOBHOTO MO3HaHHUE 3a KapCT € BKIIOUEHO B Tema Ned
»Pered” , B wacrra ,,Exzorennu /MopdhockynnTypHHU mpoliecu U pOpMU Ha ChbBpeMeHHHs pered”
KBJIETO B JIBE U3PEUCHUS € MPECTaBeHa ceHaTa nHpopMaius Ha cTp.22 :

,» KapcroBute penedoobpasyBamiy nporecu mpoTuyaT B TEPUTOPUH, U3TPAJACHHU MPETUAMHO
ot kapboHatHu ckanu” /dur.4/

»,B pe3yaTar Ha TPOTHYAHETO Ha KapCTOBUTE IMPOIECH ca oOpasyBaHM memiepu/manTe
npumepu/, cienu noiauuu /cyxononus B FOxkua J[oOpymkal, Basio3u, BbPTONH, TIOHOPH, KAPCTOBH
noJieta U moBbpxuuuu /TloHop mnanuna, Bpayancka ranuna u ap./”

KbM Tekcra e mpuiokeHa KapTocxemMa ¢ IMOCOYEHH B JiereHjaTa ,,KapCTOBU MELIECPHU
paiioHn”, ,,rpaHUIa MEX]Ty paliOHUTE”, ,,0KAPCTCHU KapOOHATHU CKaJU, ,,KapCT MOKPHUT C JIbOCOBH
ceiMMeHTHu” | ,nemiepu’. OT kaprocxemara ce MpuaIo0uBa MPelCTaBa, Y€ KapCTOBUTE MEHICPHU
paiionu B bbiarapus ca 4etwpu, OKapcTEHUTE KapOOHATHH CKajdu ca OCHOBHO B (CeBepom3TOYHa
boearapus, 3amamuu Pomomu ¢ [lupur u wactmuno B Kpawimiero, m3TouHaTa IOJIOBMHA Ha
IopHOTpakuiickata Hu3nHA, CTpaHka M Ye TakuBa JUICBAT B LleHTpamauTe u 3anajHUTe 4acTH
Ha [Ipenbankana u Crapomnanuackata obnact. Ot ¢duryparta ce pa3bupa, 4e ,,KapcT, MOKPHUT C
JHOCOBU CEIUMEHTH HUMa ceBepou3To4yHO OT rp. IlneseH, Ho Hsima B CeBepoustouna bwarapus.
Cnopen ¢uryparta oTOensizaHuTe ¢ YepBEHU Kpbrueta mnemiepu B JlyHaBckaTta paBHHHA ca CeleM, B
CraporuianuHcKaTa 00J1acT - netHaaeceT, B [IpexoqHara obnact - aecetr U B Puio-Pomornckara ca
JIEBET, HO MHOT'O TPYAHO PAa3IMYUMU Mapaay YepBeHHs neyaT Ha KasaB (GOH, KOETO Ha PHB MOTJIe]
JlaBa MpeCTaBa, 4e B MocjaeaHaTa 001acT HsIMa MelIepH.

[Ton xapTocxemara e MpUJIOKEeHa U CHUMKa oT nemiepa Jlenenuka. B mbpBara mojaoBuHa Ha
ypouHnara equauna / ¢ctp.20/ B TabmudeH BU ca MPEACTABCHW BHIOBHUTE CKAIH , IPH KOUTO KbM
MeTaMOp(HUTE U CEIUMEHTHUTE CKAIH ca OT/IEJICHH KapOOHATHUTE CKaJIM KaTO KbM CETUMEHTHHUTE
KapOOHATHU CKaju ca YIOMEHATH —,,BapOBHUIIA, MEPTEIH, TOJIOMHUTH, Jh0C~. B Kpas Ha ypoka KbM
BBIIPOCUTE 32 KOHTPOJ M CAMOKOHTPOJ € BKJIIOUEH U BbIpoc Ne8 ,,Pe3ynrtaT Ha KakBuU Mpoliecu ca
(dbopmure Ha peneda, MOKa3aHU B CHUMKHTE”, KBACTO MOKE Ja C€ HAIIPaBH BPBh3Ka ChC CHUMKATA OT
nemepa Jlenenuka.

B Tema Ne5, kbM HepyAHHTE TOJE3HU M3KOMAEMH , KOUTO aBTOPUTE Ca Pa3JCIId B TPH
IpyIy — TaKWBa C ,,00IIOHAIIMOHAITHO 3HAYEHUE U CE ThPCAT Ha CBETOBHUS Ma3ap’, ,,C HAIIMOHATHO
3Ha4Y€HHE, HO HE ca JIECHO TPAHCIIOPTHUPYEMHU U TAKUBA C ,,MECTHO 3HAYEHHUE , KAKBUTO CHOPE]
aBTOPHTE Ca U ,,BAPOBUIIUTE 32 MPOU3BOJICTBO HA Bap U IIUMEHT .

CpaBHHTEIIHO J00pa MHpopManus Hamupame B Tema Ne7 , Bomu”, ctp.32. Bbnpekwu, ue
KapCTOBHUTE BOJAU ca MPHUHAJEHU KbM I'PYHTOBUTE BOJU U HE Ca CIELMATHO pa3rpaHUYEHU, TO B
MPUJIOKEHUS TEKCT € Toa4yepTaHo, ue. ,,B palloHWTe , KOMTO ca U3rpajeHd MNPEIUMHO OT
KapOOHAaTHU CKaJM, MOBBbPXHOCTHHUAT U MOJ3EMHHAT KapCT OJaronpusTcTBAT (OPMUPAHETO HA
kapctoBu Boau” IlocoueHo e, ue B bwiarapus ca ,ycraHoBenu 135 paiiona ¢ xapcToBu BOIH,
BrrouBany okoyio 40% oT BCHMYKM TMOATNOYBEHHM BOJU, KAKTO M , Y€ ,,00IIHMIT CPEIHOTOIUIICH
nebut Ha BCHUYKH KapcToBH M3BOpH € 690 MimH KkyO.M. ” B TEKCT 3a MOMBIHUTENHU 3HAHUS ca
YIIOMEHATH W HSIKOM OT Hal-rOJeMUTE KapCTOBM M3BOpH B cTpaHata, kato : I'naBa Ilanera,
Heuenckute, Uckpenkure, Knenrysa u ap. ¢ TEXHUTE 0COOSHOCTH U 1EOUT.

B cpmara tema Ha ctp 34 e crmomeHaro ,, KapcroBu e3epa y Hac mma B paiioHa Ha
JeBetamkoTo miaaTo —okoino 39 Ha Opoi. ['onsiMa 9acT OT TAX ca MpecyuieHn”

N3Bectna wHOpMaius 3a KapcTOBHUTE Mpolleck Hamupame W B TemMa Ne8 | Tlousw,
PACTUTETHOCT W >KUBOTHHCKH CBST , KBJAETO HAa HSIKOJIKO MeCTa ca JaJieHH CBEISHUS 3a
pa3mpoCTpaHEHUETO Ha XyMycCHO-kapOoHaTHuUTe mouBu. Ha ctp.36, ot ¢wur.l- ,Kaprocxema Ha
OCHOBHHUTE TOYBEHU THUIIOBE B bbirapus” mnpumoOuBaMe mpeacTaBa, Y€ TO3M THUM IOYBH Ca
pa3mpOCTpaHEHU TIO0 CEBEPOM3TOYHOTO HU KpaOpekue, Hail-m3TtouHara yacT Ha M3rouna Crapa
maHuHa, padionn ot 1wi. CnaBsHka W vactu oT Kpawmmero. Ot Tab6m.l, mHa c1p.37 ,,OCHOBHH
MOYBEHU TUTIOBE B bbarapus” 3a XxymycHo-kapOOHaTHUTE TOuYBH B rpada ,,Paznpocrpanenue” e
3amucaHo: ,IIpenbankan, M3rouna /lynaBcka paBHuHa”, a Ha ¢ur.2 Ha cTp 38 e oTOens3aHo, ue
CBHILIUTE ca pa3MpoCTpaHeHU caMo 1o Ousoro Ha Pogonute. B npunoxenus Tect 3a 3aTBbp:KaBaHe U
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MpOBepKa Ha 3HaHWATA Ha cTP.46 ot pazgen ,[lpupoaHa cpena” e BneuaTisiBaiio, 4e oT oomo 16
BBIIPOCA B 5 OT TAX KaTO Bb3MOXEH OTTOBOP €A MOCOYEHU TEPMUHU U MOHATHSA, CBHP3aHU C KapcTa.
YacTHyHU CTIOMEHABaHUS 32 KapCT MMaMe M B HIKOHM OT TeMuTe B paszzena ,,[IpupomaHoreorpadcku
obnactu”, karo Hampumep, 4ye B JlyHaBckata paBHMHAa HUMa KapcToBU Boau. B Ttemara
,CTapoIianuHCcKa 00acT” € MpeaCcTaBeHa 3HAYUTAIHO MO-TT0APO0Ha nHpOpamanys, 9e € U3rpaaeH
OT BapoOBHUIIHU , Y€ ,,0T MOPPOCKYINTYpHUTE (HOPMHU IIUPOKO PaA3MPOCTPAHEHHE MMAT KapCTOBUTE
¢dopmu B 3amagHa Crapa TUTaHWHA: TICIIEPHUTE, CJICTIUTE JIOJIMHU, KapCTOBUTE IOJIETa UM KapHUTE
MOBBPXHUHH, TIOHOPUTE, BHPTONHTE, Baso3uTe”. KaTo mpumepu ca mMocoO4YeHU KapCcTOBUTE (GOPMU B
[Ipenbankana — ,mnemepure Marypara, CweBa naymnka, [psHoBckara u ap.” Ilocouenu ca wu
,»KapcToBUTE BOIU TIpU M3Bopute ,,I'nmaBa Ilanera”, ,Mckpenkure”, ,, )Kutomo0” npu JlakaTHUK u
np”. Tlo oTHOIIIEHWE HA TTOYBEHATA IMOKPUBKA € IMOAYEPTAHO, Y€ ,,B KAPCTOBHUTE PalilOHHU HA ISUIOTO
CrapollaHiHHE ca pa3BUTU XyMYyCHO-KapOoHaTHHUTe mo4yBH . Karo msiio Moxke ga oTOenexkuM, ue
B TeMaTa ce¢ JaBa J00pe CHUCTeMaTH3WpaHa, KOHKPETHA W TOYHA WHQOpMAIUs 3a KapcTa H
CBBP3aHUTE C HEr0 MPOIECH U 3aKOHOMEPHOCTH , KOETO /aBa BB3MOXKHOCT Jla C€ HAmpaBaT B
paMKHATE Ha €IUH YPOK CHOTBETHUTE JIOTHUSCKH B3aUMOBPB3KH U Ja CE TPOCICIAT OTICITHH
3aKOHOMEPHOCTH B KapCTOBUTE paliOHHW, TpPU TMOJOKEHHE , 4Ye MPENnoJaBaTesiT UM OOBpHE
HeoOX0IUMOTO BHUMaHHUE. TyK MOXe Ja ce moadeprae, 4e TOBa € TeMara ¢ YPOUYHO ChIbpKAHHE,
JaBalla elHa OT Hail-moOpHuTe BBH3MOXKHOCTH 3a pa3dupaHe M YCBOsSBaHE Ha mpoljemMaThkara c
KapcTa.

Hannuuero Ha xapcToBu ckanu, GopMHU, KApCTOBH BOIAU U AP. ca AaJICHU B MMO-OTpaHUYEHA
CTCTICH, a B HSAKOH M ChBCEM CMHM30JUYHO, KAKTO B TEMHTE 3a ,,3a0aKAHCKUTEC KOTIIOBUHU W
cpenna ropa”, ,,Buroma, Coduiickoto mone u Kpaume”, ,,OcoroBcko-0enacuiiky MiIaHUHU U
[Mupun” u ,,Pononu”.

[Tpu TecToBUTE 3a/1a4u B Kpasi Ha pa3/iena U B Kpas Ha y4eOHOTO ChAbP)KaHHUE UMa BBIIPOCH,
CBBp3aHH C KapcTa.

B yueOnuka Ha wusmanenctBo ,,byneBect 2000” ocHoBHarta wWHGpOpMamus 3a KapcTa W
KapcToBuTe mpouecu € Ha cTp.l7, B Temara ,CuBpemenen pened Ha bearapus”. Hapen c
OCTaHaJINTE €K30TeHHU peedooOpa3yBally NPOIECH ca OMMCAaHU U KapCTOBUTE MPOILIECH, Y€ ,, ca
pe3ysTaT OT XMMHUYHATa JIEHHOCT Ha BOJaTa W C€ MPOSBSBAT B palloHW ¢ KapOOHATHH CKalu -
BapOBUIIH, TOJOMUTH, MpaMopH. Okoso 25 % ot TepuropusTa Ha cTpaHaTa € 3aeTa OT KapOOHATHH
CKaJu, B KOWTO c€ 00pa3yBaT THUIMHYHU MOBLPXHOCTHU KapCcTOBHM (OPMHU KAaTO Kapu, BHPTOIIH,
yBaJIM, IOHOPH, CKaJTHU MOCTOBE, KAPCTOBH TOJIETa U MOJ3EMHHUTE KapCTOBU (DOPMH — MELIEPH ChC
CTAJIaKTUTH, CTAJIATMUTHU, CTAJIAKTOHH, PATICPHUH.

[ToBspxHOCTHUTE KapcTOBH (OPMH ca IMPOKO pasnpocTpanenu B [Ipendankana, 3amamHa
Crapa nnanuna, [lupun, 3anagau Pogomu, Kpaume. Cpen nHaii-ronemute nemniepu ca Jlyxnara,
OpinoBa uyka, Marypara, Jlenenuka, CreBa aynka, CHexxaHka, AroauHckara nemepa.”

Karo TekcT 3a JOMBIHUTENHU 3HAHWS € JajieHa olle WH(OpMaIlus 3a TEPUTOPHHUTE C
KapOOHaTHU cKan, memiepure B beiarapus, Hall-abiarara memiepa U O6JaroycTpoeHUTE TeElepH B
boearapus. Ha ¢ur.6 e mpunokeHa CHUMKa Ha CTaJIaKTOH, a Ha ¢ur.7 € kapTa Ha ,,PasnpocrpaHeHue
Ha KapcTa’ ¢ MOCOYECHH PAMOHUTE C ,,0KaPCTEHH KapOOHATHW CKAJIM , KapCT MOKPHUT C JIbOC~
MPETMOTBBPKIABAIIM U JaBAIlld HATJIEHA MIPEICTaBa HA MyOJIMKYBaHUS HA ChIATa CTPAHUIIA TEKCT
1 0003HAYCHH ,,TICHIepr’, KaTo ca MOCOYEHH OCHOBHO 0aroycTpoeHuTe memniepu B buiarapus c
TEXHUTE WMEHA, OTHOBO WH(OpMAIlMs 3aTBhpXKIaBallla HAy4YeHOTO OT TeKcTa. B ocraHamute
YpOUHM €IWHUIM, TeMara 3a Kapcra MOXe Ja 0000muM, 4e € KpailHO HeJocTaTbyHa WIH
enu3oanyHa. B mpenBumeHuTe 3amadd 3a 00OOIIeHHWE W 3aTBBP)KIaBAaHE HA 3HAHUATA B Kpas Ha
OTJICIIHUTE Pa3/IeNu He ca MPEIBUICHHU BBIIPOCH, KOUTO BKIIIOUBAT MO3HAHUSATA 32 KapCT.

B yueOnuka Ha u3narenctso ,,J{-p Ban boropos” B Temara ,,Pened u nmonesnu uskonaemu”
JUICBa CHEIMATHO OOSCHEHHE W ONHUCaHHE Ha TOBAa KaKBO MPEICTaBIIABA KapCThT, KAPCTOBHUTE
MPOLIECH U KOM Ca KapCTOBUTE paiioHu B briarapus. B temara ,,Boau” e cmomenaro, e ,, 1300110
HSMa peKH B Hal-CeBEpPO3TOYHATAa YaCT Ha CTpaHa , KHJETO BaJEKHUTE BOJAU c€ TyOAT MOYTH
W3IS0 ...TIOPAJIHU...IUPOKO pa3BUTHs KapcT . Kato 4eTuBo 3a JOMBIHUTEITHH 3HAHUS € MPUIOKCH
TEKCT 3a pallOHUTE C KapCTOBH BOAM U Ca CIIOMEHATH HSKOW OT TOJIEMUTE KapCTOBU HU3BOPH C
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TEeXHUTE ocobeHoctu u aAeouT. [lpunoxkena e u kapra ,,KapcroBu n MUHEpaTHH U3BOPU~ OT KOSITO
HE MOXe Ja ObJe MmoixydeHa TOYHAa M KOHKpeTHa uH(opmanus. EnMU3oAuyHOTO crioMeHaBaHE Ha
KapcTa W KapCTOBHUTE IPOIECHM € JIOJIOBUM W Ha OIIE HAKOJIKO MecTa B ydeOHHMKA. B Temara
»KpauieHcko-cpeqHoropcta odiact” HanmpuMep, €AMHCTBEHOTO YIIOMEHAaBaHe CBBP3aHO C KapCT €
ye, ,,Haii-BomonocHa e p. brnaro, mpuunHa 3a KoeTo € 0OMITHOTO KapcTOBO MoaxpaHBaHe” . B kpas
Ha yuyeOHHMKa B mpuioxkeHue Neo/ — [ Haif-Hail...” e nageHa wuHdopmanus 3a Hal-IbiIraTa,
Haii.rpJI00KATA Telepa U Hai-roJIeMUTe KapCTOBH U3BOPH B bharapusi.

OT BCHYKO OINHKCAaHO MO-TOpE MOXKE Ja 3aKII0YHM, Y€ OT yJOOpEHUTEe W H3MOJ3BaHU B
CpeIHOTO HU 00pa3oBaHKe YICOHHUITM 32 X Kpac, MOXKE Jla pa3raHu4iM TPH THITA IIoMarajia JaBariy
MO3HAHUE 3a KapcTa M KapCTOBUTE Mpoliecu. B mbpBUs ciiydail CpaBHUTETHO PaBHOMEPHO, MTOYTH B
nenusi y9eOHHK W B TIOBEUETO OT MMOJXOJSANINTE TEMH € 3acCThIICHO ITO3HAHWUETO 3a KapcCTa,
BKIJIFOUMTEIIHO M B YPOLUTE MPEIBUICHH 32 MPEroBop U KOHTPod. OOE3MOKOUTENHO B clydas €
obadye pa3MHHABAHETO Ha TMOJHECEHaTa MHQPOpPMAIUSI B HAKOW OT TEMHTE, HETOYHO, J1a HE KaKeM
HEBAPHO TOJHECeHa WHQOpMAIKsa, BoJAeHma A0 HENBIHM M KOJEONIMBH TO3HAHHSHINA [0
320 Ty KICHHUE TT0 OTHOIIICHHUE HA PA3TIICKIaHUTE BBHIIPOCH.

Bropusar tun yd4eOHUK JaBa MOYTH €AMHUYHA, CPABHUTWIIHO IBJIHA , TOYHA U KOPEKTHA
nH(poOpMaIKs, HO KaTo ISUI0 MO3HAHWETO 33 KapcTa € 3acCThIICHO HEIOCTATHhYHO W HE MOXKE Ja
dbopmMupa TpaitHu mo3HaHus. TpeTHsT TUN Y4eOHUK ce OTIMYaBa ¢ MOYTH JUIMCBaIla HHbopMaIus
3a KapcTa ¥ KapCTOBUTE TEPUTOPHH H MTPOIIECH.

B ToBa monoxkeHwe MoOXe Ja ce 3aKIIOYM, Y€ MO3HAHWETO 3a KapcTa KaTo ISUI0 TpH
YYeOHUIIUTE B CPEIHUS Kypc Ha OOyYCHHE € Ha HEJOCTAThYHO, HUCKO M HE3aJIOBOJIUTEIIHO HUBO.
Ta3u koHCTaTaIus M3rIEXKAa Ol MO BIeYaTsBaIla MpH MmojiokeHue, ue 25% ot Teputopusita Ha
CTpaHaTa MPE/ICTaBIsABA KaPCTOBU PAaHOHM M Ha €]IHA 3HAYMTETHA YacT TOBA Ca €AHH OT HAW-I'bCTO
3acelieHUTe palloHM B cTpaHaTa. B yueOHuuuTe 1o reorpadusi TOYTH HE € 3acThIICHA
CHIIIECTBYBAIlaTa B3aMMOBPH3KA MEXKIY OTICIHATE KOMIIOHEHTH B KapCTOBUTE paHOHH U
3aKOHOMEPHOCTHTE, CHIIECTBYBAIIM MPU NPOTHYAaHE HA OTAENHUTE Iporecu. OnpeaenecHo MoXeM
Ja TmoayepraeM, 4e B YYEOHUIIUTE JIMIICBA MpoOieMa 3a Ola3BaHe Ha KapCTOBUTE pallOHU H
€KOJIOTUYHUTE NMPOOJIEMH B T€3H TEPUTOPUH.

[Tpu 1sT0CTHATA KapTHHA 32 TTO3HAHKUETO 33 KapcTa B CPETHOTO HU 00pa3oBaHUE € JIOTHYCH
BBIIPOCA, C KaKBO pa3BUBAHETO Ha €JHA W3BBHKJIAcHAa (opma, KakBaTo Moxe aa ObAe eauH
YYCHUYECKH KIy0 MOXeE Ja TOBUIIM IMO3HAHWETO Cpell YUYEHUIIUTE B €IHa TOJIKOBA HEJEKa,
MO/IBJIACTHA HAa MHTEPAUCIUILUIMHAPEH [TOIX0/1 HA U3yyaBaHe o0acT KaTo Kapcra ?

CeiiecTByBamusaT yuyeHudecku creneokinyo ,IIlpod. Padawn I[lono” mpu III'T M-
p.B.bepon” tp. B. TppHOBO, € ch3maneH Ha 0a3a >kelaHWE Ha YYCHUIIUTE Ja OBAAT MO-0JM30 10
MpUpO/IaTa OIIe MPEAr ASCETHHA TOANHU. [IbpBOHAYATHO 3aHATHUATA, MPOBEKIAHU C YUACTHUIIUTE
B KiIy0a, ca CBbp3aHH IO-CKOPO C M3J€THA AEHHOCT U TYPU3bM, CPEll KOUTO MPOSBU Ca U TaKUBa C
MOCEIIEHUE Ha TelepH, HAOMI0ACHHEe Ha MBPBUYHU U BTOPUYHHM KapcTOBU (GopMHU Ha peneda.
[TocTenenHo, ¢ HapacTBaHEe Ha MO3HAHHETO 3a KApCTOBUTE PAaHOHM M KEJIIAHWETO 3a pasrajiaBaHe
TaHUTE Ha TIOJ3EMHUS CBAT, CPEJ YacT OT YUYCHHUIIUTE T€ JAOBEI0Xa JIO JIOTUYHATa HEOOXOIUMOCT
OT NOBHILIABaHE Ha MO3HAHUETO Ha eJlaelIUTe B 00JIacTTa Ha MEMIEPHOTO JEN0 U CIENIEONIOTUsITa.
BrirouBaHeTo Ha YYEHHIIM, B HAYaJOTO EKCIIEPUMEHTAHO B KypcoBe 3a ,,Mnaa memepHsIK” u
YCHEIIHOTO UM 3aBbpIIBaHEe, BIIOCIEICTBUE JAOBEIOXA J0 LIEJICHACOYEHO MPOBEkKIAHE HAa KypCOBE
KOHKpPETHO 3a 0oOydJaBaHE Ha UYJICHOBETEC HAa YUYCHHUYECKHs CHeNeokiny0. J[Hec MpoBexIaHETo Ha
TEOpEeTUYHA U MPaKTUYECKa MOATOTOBKA C BCHYKM YJICHOBE HA KiIy0a € yTBbpJeHa MpaKTUKa, KaTo
00yYeHHEeTO € TUIAHHWPAHO 32 OTHAEIHHUTE 3aHATHS Mpe3 roguHaTa. B ISI0CTHOTO pa3BUTHE Ha
KJIy0a BakHa POJIsi MMa TsACHATa Bpb3ka ¢ moarorBeHu kaapu ot [IK ,JlepBent” rp. B. TwppHOBO,
KOUTO y4acTBaT B MPAKTHUECKUTE 3aHATHS M0 KaTepeHe, U3JIeTH, MPOHUKBAHUS, IPOYIBAHUS U JIP.
U ¢ TpUMeEpa CHU ce sBABAT MOJEJN Ha MoJApakaHWe W pa3BUTHE. BakeH eram B yTBbp)K/aBaHE Ha
YYEHUYECKUS CIETICOKITyO € MEpUOAbT Ha pean3upaHe B CUCTEMaTa Ha OBJITapCKOTO 00pa3oBaHHe
Ha TpH TOAMIIIHK MPOEKT 3a HaChpuyaBaHe Ha W3BbHKIacHUTe hopmu — ,,YCITEX”.

B mocienHuTe TOOWHU TpH TUIAHUPAHE TEOPETUYHUTE WM NPAKTHUECKUTE 3aHITHS Ha
YJICHOBETE Ha KiIy0Oa ce B3eMaxa MpeaBH KaKTO MporpaMuTe 3a oOydeHHe Ha ,,Mian nemepHsk”,
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YTBBPJCHH B CHCTEMaTa Ha OBJITapCKUTE KIyOOBE IO CIEICOJIOTHs, Taka W Imporpamara Iio
npenmera ,,Crneneonorus’, yrBbpaeHa oT MOH. Ilporpamara Ha kiy0a eXerojaHo ce J0mblBa U
pa3HooOpa3siBa , a mpe3 MOCIEIHUTE TOAWHMA B JIEHHOCTTA CE TMPEABIKAAT W H3CIEIOBATEICKH
3aHsTHs. [1o mpenoxkeHns Ha YWICHOBETE Ha KiTy0a Ce OCBINECTBSIBAT JOITBJIHUTECIIHU 3aHITHS, KaTO
W3JICTH, TIPOYYBaHE Ha TEHIepH, OOXOXJaHe Ha paiioHH. UnmeHoBe Ha Kiy0a B3eMarT aKTHBHO
y4acTHE B JIOIBJIHUTEIIHO OPTaHU3UPAHH WIH B CIIy4aiHO BH3HUKHAIU TPOSIBH.

[Tpe3 u3MUHATUTE TOAVMHH YWICHOBE Ha KiIy0a ydacTBaT B OPTaHU3MPAHETO W TPOBEKIAHETO
Ha ,EBpormeiicka Hom Ha mpwienutre” B Tp. B.ThpHOBO, B3enu ca y4acTue B MOHHTOPUHT U
MPOyYBaHE Ha KapCTOBHUTE PaiioHU Ha ¢. MycuHa u c. JIluM4Ya, KaTO aKTUBUCTH B3eMaxa ydacTHE B
€KOJIOTMYHU 00CHKIaHUs, CPEIIN ChC CIICUATNCTH, YyUYaCTHE B MPECKOH(GOPEHIIUHU. YYacTBaIIU ca B
HAOJIOACHUST TIPH TIPOBEKIAHE HA CIIEIC0APXEOJIOTUIECKA M OMOCIIENICONIOKKHA TPOYyYBAaHUS B
paiiona Ha benskoBCKOTO miaTo. Y4acTBaT TPAAUIIMOHHO B KaMIaHUUTE ,,J]a mounctum bearapus”
¥ KaMIIaHWWTE 32 3aJieCsiBaHE Ipe3 MpoJyieTTa. YJeHoBe Ha Kiyba ydacTBaT B KOMIUIEKCHHUTE
npoyuyBaHus Ha VIBaHOBCKHTE CKaJTHM MaHACTUPH M B MPOYYBAaHE HA OMOJIOTHYHOTO pa3HOOOpasue
Ha THPHOBCKHTE BUCOYMHU. YUacTBaT B HAy4yHU (POpPYyMH, KOHPEPEHIIUH, TOATOTBIT U y4acTBaT B
MPEJCTaBSIHETO HAa W3JI0XKOHW, TMPEe3eHTAlMU, KUHOJIEKTOpuHU. [loAroTroBkaTa, KOSTO MOJIy4aBat
YYCHUIIUTE B PAMKUTC HA YYCHHUYCECKUS CIIEJICOKIYO M BB3MOXKHOCTTA 3a JUYHOCTHA H35BA B
pasHooOpa3HuTe chepu Ha POyUBaHE, U3CIICBAHE U JOKYMCHTUPAHE B KAPCTOBUTE pailoHH, aBaT
BB3MOXHOCT Ha BCEKH €/IMH OT YUCHHIIWTE J1a HAMEPH CBOSITa HUIIIA HA HHTEPECH | Ja JONPHUHECE
3a 00IIOTO TTO3UTUBHO PA3BUTHE HA aKTUBHOCTHUTE B KITyOa.

[Tpe3 u3MHUHATUTE TOAMHHA MOTAT JIa C€ BUSAT M PE3YJITATUTE OT YYaCTHETO HA YUCHUIIUTE B
noo0Ha opma 3a U3BBHKIIACHU JIeHHOCTH. Ha mbpBO MSCTO MOXeE /1a ce 0TOCNICKH 3HAYUTESITHOTO
MOBUIIIABAHE HA CKOJIOTMYHATA KYyJITypa M B YaCTHOCT Ha CKOJIOTMYHA KYJTypa, CBBp3aHa C
OTMa3BaHETO HAa KAapCTOBHUTE TEPUTOPUHU. YUCHULIUTE 3HAST W pazOupar B3auMOBPB3KaTa MEXKIY
OTJICTHUTE KOMIIOHCHTH B KAapCTOBHTE PAMOHU- B3aWMOJICHCTBHETO W BIUSHUETO HA CKaJHATA
OCHOBA, BOJHMTE, PACTUTEIHOCTTA M JKUBOTHHCKHUS CBAT M YOBEKA C MO3MTUBHUTEC M HETAaTHBHU
MIPOSIBIICHUSI HA HETOBAaTa JCHHOCT U BIMSHHUE. Y YACTHHUIIMTE B KIIyOa pa3BUBAT CBOUTE (DU3MUECKH
W UHTENEKTyadHH KadecTBa. DopMupar BaXHH 3a JIMYHOCTHOTO pa3BUTHE KadacTBa KaTo
CaMOJIUCITUIUINHA, OTTOBOPHOCT, YMEHHUE 32 OTTOBOPHOCT KbM JIPYTUTE U YCIEIIHA padoTa B EKHIL.
YyactHunuTe B KiyOa (opMupar TpaliHM IMO3HAHHS 3a IBPBHYHWTE W BTOPHUYHH KapCTOBU
oOpa3yBaHHs ¢ TSIXHATO MHOTOOOpa3ue u ocodeHocTu. [lo3HaBaT pa3nuyHUTE BUIOBE KapCT, UMAT
(dbopMHUpaHN OCHOBHHM IIO3HAHMS 3a KJIMMara B TEIIEPUTE, BOAWUTE B TMEIICPHUTE CHUCTEMH,
Pa3HOO0PA3UETO HA )KUBOTUHCKUS CBAT B MECIIEPUTE U JP.

Ch31aBaHETO M YTBHPIKIABAHETO HA YUCHUUECKHU CIIEICOKITYO KbM JaICHO YUMIIUIIE obadue
¥MMa ¥ CBOMTE TPYAHOCTH. Ha mbpBO MSCTO € HEOOXOAUMO HAIMYMETO Ha MOATOTBEHH CIICIIUATUCTH
C MeJaroruYecKy OMUT W OMUT B TEMIEPHOTO JIENI0 U CIIEJICONIOTHATA, KAaKBATO JIMIICA B CTpaHATA €
gyBcTBUTENHA. [IpH Te3u peaqHOCTH B CTpaHATa, aKO Ce€ MPEIEHH KaTo HEOOXOAUMO paslIupsBaHe
Ha MpekaTa OT YYEHHYECKH CIIeJICOKIyOOBe, TO IE € HEOOXOJMMO Ha IbPBO MSCTO Ja ce
MOATOTBSIT YYHUTENW 3a OBJCIIM PHKOBOAWTENN Ha Te3uW KiyOoBe. ChIECTBYBAaHETO Ha IMOJ0OCH
KITy0 3aBHCH B TOJISIMA CTETIEH U OT pa3OMpaHETO W OTHOIICHUETO Ha PHKOBOACTBOTO Ha YYeOHOTO
3aBeJieHHe KbM npobnemarukara. Creneonorusara, IpoyuBaHeTO Ha MENEPH U KapCTOBU PAioHU 32
MHO3HMHA BCE OIIE CE OTHKICCTBSABA C JACWHOCT, KpHEIla BUCOK PUCK M TIOPAIX Ta3W MPHYUHA KaTO
Mpe3acTpaxoBaHe CpENly €BEHTyaIHW 3JIOMOJyKH, TaKWBa JEWHOCTH HE ca JKelaHW U He ca
TOJICpUPaHU B yumiuile. He ManoBakeH € W W3KIIOYUTEITHO TEXKHUAT Pa3pelIMTEICH PEXHM 32
OpraHM3UpaHe Ha W3JIETH, TMOXOMU M EKCIEIUIMU Cpel Mmpupojara ¢ ydamm. MHOXKECTBOTO
W3MCKBaHUS 32 BCEBB3MOXKHH JIOKYMEHTH, pPa3pelINTe]IHN , ACKIapalu JIp. ce sSBSBaT peajHa
MpedKa Mpel pa3BUTHETO HA BCAKAKBU JIEWHOCTH CPEJl IpUpoJaTa ¢ YUCHHIIH, a OIlIe ToBeUe Te3H,
CBBp3aHU C TIOCEIICHUETO Ha memiepu. HexenaHueTo M ChIIECTBYBAIIUTE MPEAPA3ChIBIH CPE
HEMaJKa 4acT U OT POAMTEIUTE, KOUTO 3aAbJDKUTEITHO TpsiOBa Ja 3asBSIT CBOETO ChIVIACHE 32
ydacTHE Ha TSIXHOTO JIETE, € CBIIO €IWH OT CHINECTBYBAlIUTE MpOOIeMH MpH (QOpMHpaHE U
YTBBPXK/IaBaHE HA YUYACTHUIINTE B KITyOa.
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Kato 110, chInecTBYBaHETO, YTBBPXKIABAHETO M JACWHOCTTA HAa YUEHUYECKH CPENCOKITyO
»IIpod. P.IlonoB” mpu Ilpodecronanna rumuazus nmo TypussMm ,,JI-p.B.bepon”- rp.B.TepHOBO,
MOJKe J1a ObIe pasrieaH KaTo yCIemeH MOJIEN 32 Ha4alHO 0OYYEHHUE 110 CIIEICOIOTHS Ha YUICHUIIH.
Toli € u mpuMep 3a UHTETpUPaAHE Ha CHEIUPHUIHOTO WHTEPAUCIUILIMHAPHO TIO3HAHUE 32 KapcTa B
YUWIHIIE, KaTO KPaeH IOJIOKUTENICH Pe3ylTaT € 3HAYUTEITHOTO TOBWIIaBaHE HA IO3HAHHETO 32
KapCTOBUTE TEPUTOPUHU CPEIl MPHUBIICYCHUTE 3a yYaCTHE YUYCHHIIUTE W CPEIl TEXHUTE OJM3KU U
MTO3HATH.
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International Scientific and Practical Conference
PROTECTED KARST TERRITORIES — EDUCATION AND TRAINING

September 23-26, 2015, Sofia, Bulgaria

THE EXPERIENCE OF TEACHING ABOUT KARST AND PSEUDOKARST
FROM THE SIGHT OF A SECONDARY SCHOOL TEACHER
AND SPECIALIST WHO WORKED IN THE FIELD
OF THE PROTECTION OF NATURE

Hynek Skoiepa

Gymnasium Usti nad Orlici, Czech Republic

Annotation: | started working in the Administration of the protected landscape area of Moravian Karst (the most
important karst area in the Czech Republic). At present | am a teacher at the Gymnasium in Usti nad Orlici and | make
my pupils familiar with karst and pseudokarst areas in the Czech Republic. The excursions of the students from
gymnasium to karst and pseudokarst regions were supported by an EU project (the participation in them was free of
charge). During the excursions they learned about the problems of the protection of karst and pseudokarst.

Key words: Karst and pseudokarst, protected landscape area, Moravian Karst, pupils, teacher

Czech Republic is not a large country, but thanks to varied geology interesting karst and
pseudokarst areas can be found here. Karst areas are small, but many of them make possible the
study of the typical karst forms. The most suitable karst area for excursions is Moravian karst. The
most typical pseudokarst is developed in sandstone and is on the contrary very vast (North and
South-East Bohemia), with a lot of attractive rocky territories.

Explaining the importance of nature protection is a part of the curriculum in basic and
secondary schools and also the task of a professional state institution and voluntary organizations of
nature conservation (state Agency for nature conservation, non government organisation — CSOP,
ie. Czech Federation of Nature Conservation). Both in schools and the Agency for nature
conservation it is reported but not carried out or only in a not sufficient extent. It is a pity because
the Czech Republic has a varied contryside and nearly ideal conditions for the ecological education
in pupils and adults. In the Moravian Karst the situation should improve with the opening of the
visitor’s centre (Dam piirody Moravského krasu, ie. House of the Nature of the Moravian Karst in
August 2015). The programmes for schools and the public will be prepared by people who are not
part of state nature conservation which is in my opinion not very good. The workers engaged in
nature conservation education in the state Agency for nature conservation were mostly released as
in case of the protected landscape area Moravian Karst (the administration of the protected
landscape area of the Agency for nature conservation). | hope that there will exist a close
cooperation between the workers of the centre and the administration of PLA.

Unfortunately pupils and students lost their interest in learning about nature in a practical way, they
move in the countryside very quickly while cycling or in-line skating. It is necessary to make an
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effort to change their attitude. It will not be easy but it is vital. | hope that at least a partial return to
values as for example nature in our technical society will come?.

Fig. 1. Pupils of Gymnasium (secondary school) in Usti nad Orlici collecting fossils in the quarry
Zlaty kiisi (Golden Horse) in PLA Bohemian Karst.

Fig. 2. Pupils of Gymnasium in Usti nad Orlici in Broumovské steny (Broumovské Walls) in PLA Broumovsko.
In the background forms of pseudokarst relief).

! Translated by LibuSe Skoiepova.
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Fig. 3. Pupils of Gymnasium in Usti nad Orlici in ZbraSovské aragonitové jeskyné
(ZbraSov aragonite caves, they are in central Europe unusual caves with atypical genesis).
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International Scientific and Practical Conference
PROTECTED KARST TERRITORIES — EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

OUR proKARSTerra CHALLENGE

Victoria Karanlakova, Reneta Valkova

137 Secondary School ,,Angel Kanchev", Sofia

We live in a dynamic, challenging century. The formation of the personalities of the new
type is placed with a particular finality. New times require a new generation of adolescents -
knowledgeable, capable, able to communicate with others, to work in groups and in teams, to seek
causality, explore processes and phenomena and formulate conclusions and generalizations about
them. The formation of a new type of personalities requires seeking new forms and methods of
provoking student activity, which is to put him in a situation of intellectual disability, as well as to
ensure student development, to incite them to study and research. One of the ways to achieve this
goal is the use of research, observation and field work in upper-secondary education.

The interdisciplinary educational activity on karst themes started in 2012 with the
participation of Ms. Reneta Valkova, senior English teacher at Angel Kanchev Secondary school
137 in the Second International Competition of protected karst territories and the awarded to her
First prize for educational software with karst focus in the "ProKARSTerra" project of UNESCO
and BAS. The First prize winner educational research film "Karst in Zemen Gorge and Its Karst
Pearl Polska Skakavitsa"” of Ms. Reneta Valkova launched the contribution of Angel Kanchev
Secondary school 137 and it has been proclaimed an associate school to the network of UNESCO in
2015.

The idea for the formation of young researchers has been corroborated by the National

Institute of Geology Geophysics and Geography at Bulgarian Academy of Sciences at the
ProKARSTerra Forum held in November 2013 in the town of Shumen. Experience in the study
of karst processes and land in Bulgaria was presented excessively there. The studies showed that the
topic is prolific and appropriate for depth research and educational work. Moreover, much of the
Bulgarian territory is karst whereas karst theme is poorly developed and briefly presented in the
textbooks of geography, physics and chemistry.
In practice school teachers from Angel Kanchev Secondary school 137 always look for ways to
provoke thinking and learning activities of students and their participation and deeper involvement
in the educational process. Thus the other reason for our contribution to the study of karst
geosystems in Bulgaria has been formed.

Research and directed educational observation related to the out-of-classroom field study
is not present in the curriculum in the context of activities. For students it is new and unfamiliar.
And at the same time, the performance of instrumental experiments is under-represented in
secondary school.

The out-of-classroom directed observational study of objects on an educational
interdisciplinary basis, refracted through the prism of karst and karst processes, as initiated
by Ms. Reneta Valkova, served as a starting point of further participation in this international
project.

The educational study of the karst terrain on an interdisciplinary basis puts students in
a new situation and provokes their thinking and motivation in the learning process, as well as serves
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as a prerequisite for proper communication between students on the one hand and between teacher
and students - on the other, between institutions of different rank — on the third. It evokes a new,
creative atmosphere. It increases the quality of education and the growth of the individual. It
ensures achievement of the educational goals of training subjects after research observation, creates
prerequisites for the increased interest in exploration activity, relating to career guidance. Together
with this one of the pillars of global education in the spirit of globalization is being performed - to
learn to communicate with others. The question of tolerance in the process of learning by doing is
also stated.

The main objective of the project has been the active participation of Angel Kanchev
Secondary school 137 as a full member of UNESCO Associated schools on the topic.
The specific objective: integration between the research concept and the educational concept of
karst geosystems in the time span between time 2014 and 2016.
In order to realize these objectives a project proposal for joint action has been presented to Docent
Peter Stefanov and Associate Prof. PhD Diana Stefanova and it has been accepted.

Specific tasks:

For the lecturers and partners of BAS these were:

1. Conducting educational discussions with students about karst in Bulgaria and its specific
features.

2. Providing support for an out-of-classroom directed educational observation and visit of karst sites
- karst terrain, caves and waterfalls.

3. Familiarizing students with ways of working with topographic and thematic maps.

4. Support for the implementation of caving microclimate measurements and doing field analysis of
karst and groundwater.

5. Organization and conducting a lecture-presentation summarizing the work involved.

6. Conducting a discussion on the role of man in the modern karst genesis.

Tasks of the teachers at Angel Kanchev Secondary school 137, working on the project:
1. Out-of-classroom educational observation and survey of information of karst and karst processes
in Northern Bulgaria and in particular in the area of Krushuna village.

2. Extracurricular interdisciplinary study of landmarks of Krushuna and their importance for the
development of environmental, rural and recreational tourism.

3. History of the settlement and monitoring of cultural and historical layers.

4. Biodiversity in the region of Krushuna.

5. Conducting chemistry experiments to prove the karst processes.

6. Organization of the exhibition, as a result of the expedition-research and directed out-of-
classroom observation in three phases of work - preparation, proper and final.

7. Promotion of studied objects (geographical, historical, architectural, etc.) to the European
Community in Bulgarian and English and their use in training practice.

8. Presentation of the results from the comprehensive study to the National Commission of
UNESCO for Bulgaria and the European Community.

9. Participation of the created educational products at the Third International Competition for
educational products "ProK ARSTerra", organized by BAS.

Five sections have been formed at Angel Kanchev Secondary school 137 in the
preparatory stage: "Young Researcher in Karstology"”, karst education conducted by Victoria
Karanlakova, senior teacher of Geography and Economics; "ProK ARSTerra Traveler" section, karst
education in English conducted by Reneta Valkova, senior teacher of English language; "In the
Eyes of the Past" section, karst education conducted by Nora Topalova, senior teacher of History;
"Nature and Art" section, karst education conducted by Dr. Monica Mihailova and "Karst
Researchers™ organization section under the leadership of Plamen Mitev, a teacher of physics and
chemistry.
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The format for implementation was an out-of-classroom directed expedition-research school
in Northern Bulgaria which was held in the time span between 30 October 2014 and 2 November
2014.

After its completion the five sections started working on the participation of Angel Kanchev
Secondary school 137 in the Third International Competition "Karst under protection - gift for
future generations”. Many educational products have been created, derived from the directed
observations and out-of-classroom training of karst landmarks, such as drawings, brochures,
geographic passports, reports and more.

Prizes

The teaching staff consisting of karst education teachers from Angel Kanchev
Secondary school 137 has been awarded Second prize in the category ""Our school project™ in
the Second International Competition of protected karst territories in 2015. Students from the school
have been awarded six more prizes in different categories with representatives from both age
groups (5 grade and 10 grade students).

The First prize in the category "Drawing for students over 12 years' has been a
traveling summer school for karst. Representatives of 7 countries took part in it. Three natural
geographical areas have been visited in Bulgaria in four natural parks, 4 plateaus, caves 9, three
karst water sources, five industrial sites, many architectural and historical and archaeological sites -
monasteries, fortresses, churches and many others.

Our "ProKARSTerra" challenge earned deserved awards. The formed big "karst family"
included students, teachers, and associates. It has contributed to more acquaintances and friendships
with karst participants from other countries.

We are motivated to continue the interdisciplinary education through observation
training on the topic of karst in our country and with curiosity and interest we would share our
experience and explore the mysteries of this phenomenon in our partner countries.

HAIIETO proKARSTerra IPEAU3BUKATEJICTBO

Buxrtopus KapannabkoBa, Penera BoiakoBa

®opMupaHeTo Ha JMYHOCTH OT HOB THUI U3UCKBA Jja C€ THPCAT HOBU (hOpPMHU M METOAM 3a
IIPOBOKHpAHE HA YYEHUKOBATa aKTUBHOCT, KOMTO J1a I'O MOCTaBAT B CUTyallUsl Ha MHTEJIEKTYaJIHO
3aTpyJHEHUE, Ja OCUTYpsiBaT HEroBOTO pa3BUTHE, Ja IO TMOATHKBAT KbM IIpOydyBaTellHA U
M3CJIEI0BATEIICKA JEHHOCT.

NHTepauciummHapHara o0y4nTesiHa JEHHOCT MO TeMmaTa 3a Kapcrta 3amouHa mpe3 2012
TOJIMHA C Yy4aCTHETO Ha CTapIllM Y4YUTEJI [0 aHIVIMWCKU €3UK — r-)kxa Penera BriakoBa BbB Bropus
MEXIyHapOJeH KOHKYPC 3a 3alUTEHU KapCTOBU TEPUTOPUH U CIIeUeIeHaTa OT Hesl IbpBa Harpajaa
3a 00pa30BaTEIHO-NIPOTPAMHU MPOAYKTH C KapcToBa HACOYEHOCT B mpoekT ,,ProKARSTerra“ na
IOHECKO u BAH. HocutemsT Ha mbepBa Harpaga o0pa30BaTEITHO-WU3CIICIOBATEICKA (UM
,»KapcTeT B 3eMEHCKHS IIPOJIOM U Heroparta kapcroBa nepna [loncka CkakaBuna®™ Ha r-xa Penera
BoikoBa moctaBu HavanoTo Ha mpuHoca Ha 137 COY ,,A.KpH4eB" KaTo aconmupaHo KbM MpexaTa
Ha FOHECKO yunnumie.
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N3cnenoBaresnckara AedHHOCT U HACOYEHOTO MU3BHHKJIACHO O0OYUHMTEJHO HalO/I0JeHue,
CBBbp3aHH C MPOYYBAHETO HA TePeH HE MPHUCHCTBA B Y4YeOHHUTE NPOTpaMU B KOHTEKCTa OT
JNEHHOCTH. 3a YUCHUIINTE TS € HOBA U HEIO3HATA.

MN3BBHKJIACHOTO HACOYEHO O0YYHTETHO HAOJIIOAeHHe W U3CJIeABAHETO HA 00eKTH Ha
MEXIYNpeAMEeTHA OCHOBA, MpPeYyNeHO NMpe3 MPU3MaTa HAa KapcTa M KapCTOBHTE MPOIeCH,
KakTo Oe monmero oT r-ka Penera BwikoBa, 066 u uaesTta Ha KOJEKTHBA OT YYMTEIH 3a IIO-
HATaTBITHO YYaCTHE B TO3U MEXKITYHAPOJICH MPOCKT.

OO0yunTeTHOTO  W3CJeABaHe Ha KAPCTOBUSI TepeH HAa  MHOI0ACHEKTHA
MEKIyNnpeAMeTHA OCHOBA TOCTaBs YYCHHKA B HOBAa CHUTYyallMsi, TPOBOKHUPA HETOBOTO MHUCIIECHE W
MOTHBaIMs 3a 00y4eHue, ch3/laBa MPEANOCTaBKH 33 MIBJIHOIICHHO OOIyBaHE MEXKAY YYCHHUIIUTE OT
ellHa CTpaHa M MEXIY YUYUTEN M YUCHHUIM - OT JPYra, MEKIy UHCTUTYIIMU OT Pa3IMYEH PaHr — OT
Tpera.

I'nmaBHaTa mesa Ha mpoekTa 6e aktuBHA JeiiHOocT Ha 137 COVY ,Anren KwpHueB“ kaTo
I'BJIHONIPaBeH wieH Ha acouuupanure koM JOHECKO yunnuma no temara.

CneunuduyHara nej. MHTETpalys MEXIy HAyYHO-U3CIEIOBATEIICKATA KOHIICTIIHS 32 KapCTOBUTE
TeoCHUCTEMH 1 00pazoBaTenHata KoHienus 3a Bpemero oT 2014 no 2016 roauna.

IMoAroTBUTETHUAT MePHOA BKIIOUYM (oOpMUpaHe Ha 5 cexkumuM: ,,Miaa u3ciemaoBaTenl
kapctonor®, ¢ pbkoBoauten Buktopus KapannwkoBa, crapmu yuuten mno [eorpadus wu
nKoHOMHKa, cekius ,,PrOKARSTerra nmeremectBenuk”, ¢ prkoBoautTen Perera Beikosa, crapim
yuauTen mo AHTIUNCKM e3uK, cekius ,llpe3 mormega na mwmHanoro“, ¢ pwkoBoguTen Hopa
Tomanosa, crapmm yuurten no Mcropus w unuBunmsanus, cexuus ,Ilpupoma um u3KycTBO®, C
pbKoBOJUTEN A-p MoHMKa MUXalIoBH U ce MOJI3BaXME€ OT OpPraHU3alMOHHUTE M TEXHUYECKH
yMmenus Ha [lmamen MwuteB, yuuten no ®@usnka u Xxumus. Bcekn OT Hac CM MOCTaBH KOHKPETHHU
3a/1a4¥, CBbP3aHu C y4eOHUS IpeaIMET.

dopmaTa 3a ocbllecTBABaHe 0. M3BBHKIACHO HACOYEHO  EKCIECAUIIMOHHO-
nscnenoaresncko yumuiine B CeBepHa bearapus. To ce nposeae ot 30.10.2014 roguna qo 02.11.
2014 roauna.

Cnen HEroBoTO TPHUKIIOYBAHE 3amoyHa pabora 1Mo ydyacTuero HU B Tperus
MesKAyHapoaeH KOHKypc ,,Kaper mox 3amura — gap 3a nokosaenusita.Co3naneHu 0sxa MHOTO
o0pasoBaTeHu MPOAYKTH, PE3yITaT OT HACOUECHHUTE HAOJIOJICHUS] U U3BBHKIACHOTO OOydYeHHE 3a
KapcTa: pUCYHKH, TUTUISTHKH, reorpad)CKu MaCOPTH, JOKJIATU U JIp.

Harpanute He 3akbCHSXa. YUYHTEJCKHMAT KOJIEeKTHB creuenu Bropa Harpaga B
kareropusi ,Hamusar yuyefen mnpoexkt".YueHunure nonyuynxa oOmo 6 Harpagu c¢
MpEeJACTABUTE/IH OT BeTe Bb3pacToBu rpynu (yueHHK oT 5 u octanajaure ot 10 kiac).

Harpagara Ha 3aenute mbpBO MsICTO B Kateropus , PucyHka 3a yyenuuu Hag 12
roonmHu’ O THTYyBaIIO JSATHO YYWIHMINE 3a Kapcrta.B Hero ydvactBaxa mpencraBUTeNd OT 7
crpanu.lIpTyBamure npemuHaxa npe3 3 mpupomHoreorpadcku obiactu B bearapus, mpes 4
NpUPOIHU TMapka, 4 71utara, 9 memepu, TpPU HU3BOPA, D CTOMAHCKHM OOEKTH, MHOXKECTBO
APXUTEKTYPHO-UCTOPUIECKU U aPXEOJIIOTUYECKU OOCKTH — CKAJIHU MaHACTUPH, KPEMOCTH, IIbPKBU U
MH.JIpYTH.

MotuBHpaHu cMe Ja MPOIBIDKUM Ja pabOTUM 10 MHTEPAMCHUIIMHAPHOTO 00pa3oBaHue
Yype3 HAO/I0IeHHE HA KAPCTAa B HalIaTa CTPaHA | C JIIOOOMUTCTBO M MHTEPEC OUXME CTIOIETHIIH
HAIIWsI OMUT U OUXMeE ce JJOKOCHAIM J0 TallHCTBaTa HA TO3HW (DEHOMEH B MAPTHUPAITUTE HU CTPaHU

Victoria Karanlakova

senior teacher of Geography and Economics
137 Secondary School ,,Angel Kanchev", Sofia
Reneta Valkova

senior teacher of English language

137 Secondary School ,,Angel Kanchev", Sofia
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TRAVELLING SUMMER SCHOOL OF KARST IN BULGARIA -
FIRST RESULTS!

Dilyana Stefanova

National Institute of Geophysics, Geodesy and Geography -BAS, Sofia, Bulgaria

Annotation: In this paper are presented first summary results from the Travelling Summer School of karst put into
practice in Bulgaria (22-31.07.2015 r.) financed by a project of UNESCO PARTICIPATION PROGRAMME 2014-
2015. The results show impressions, opinions and evaluation of the participants based on the two inquiries filled by
them - initial and exit one a the end of the Travelling Summer School for karst.

Key words: education and training, informal karst education, protected karst territories,“Life-ling
education”, educational strategy ProKARSTerra-Edu

The Travelling Summer School is the next stage of the strategy for including the karst topic
in the educational system. The task is leading a specialized field training (with demonstrations of
interdisciplinary methods of researches) for teachers, pupils, students and PhD students with interest
in karts. This form of training beside of its transience, provide summary knowledge gained
intensively in a natural environment under the leading role of qualified specialists (Fig. 1).

Fig. 1. On the entrance of the cave Mandritza (Devetaki plateau) (photo P. Stefanov, 2015)

'The paper is by a project of UNESCO Participation Programme 2014- 2015
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What is important for the organizers of the Travelling Summer School of karst is the
feedback from the participants which will give an opportunity for making a real evaluation of the
training and will help the organization of future ones. That's why in the organization of the
Travelling Summer School of karst is included also an express questionnaire surveying. The aim of
the questionnaire surveying is to gather an authentic opinion of the direct participants with a view to
the necessity, benefits and the effects of the Travelling Summer School of karst. For realization of
the main task there are three tasks: 1. Development of two survey cards - initial and exit one for
summarize the information; 2. Carrying out two questionnaires; 3. Analysis of the information.

For the realization of the first task were formulated some main topics for gathering
information with concrete questions to each of the survey cards including:

Travelling Summer School of karst (2015) - survey card - first part (initial one):

Knowledge about karst and karst sites;
Visited karts sites;
Previous participations in different forms of education connected to the karst;
Relation between karst and human activity;
Profile of the participants.

There are 22 questions formulated within the framework of these topics - combination of
questions with closed (2), closed and open (14) and only open (16) answers.

Travelling Summer School of karst (2015) - survey card - second part (exit):

- What did you learn about the karst and the karts geo systems?
- Evaluation of the Travelling Summer Schools based on some criteria;
- Relation between karst and human activity;
- Presence of the karst in the education system;
- Development of the form Travelling Summer School of karst.
There are 25 questions formulated within the framework of these themes - combination of
questions with closed (6), closed and open (6) and only open (13) answers.

All the information from both of the inquiry cards is systematized by participants’ groups -
students and teachers and Bulgarian and foreign participants. Summaries and first results are done
in the following directions:

- Evaluation of the Travelling Summer School - according to the participants;
- Change in the knowledge of karst and the karst geosystems (Fig.2,3);

- Change in the attitude to the karst (Fig.4);

- Benefits for the participants (Fig. 4, 5);

- Is there a future for the Travelling Summer School?
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Fig. 2. Field demonstration in front of the waterfall in NM “Maarata’ (photo St. Dimitrov, 2015)

Fig. 3. Field demonstration of lizimetric ground in NP Shumensko plateau (photo St. Dimitrov, 2015)
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Fig. 4. Experience exchange (info centre in NP Shumensko plateau) (photo P. Stefanov, 2015)

Fig. 5. Acquiring new skills (in front of the entrance of Orlova chukka cave) (photo P. Stefanov, 2015)
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In conclusion - Travelling Summer School of karst provided for the participants an
opportunity for an easy way of education in a short period of time (field demonstrations and
experiments and in the following analyses and discussions) to get know in situ the most important
characteristics of the main types of karst in the North Bulgaria and the evolution models of the karst
genesis. This gave them the opportunity to increase their knowledge on different levels according to
their initial competence, the essence, characteristics and the variety of karst and karst geosystems on
the base of specific examples of the visited karst areas. Introduction in situ of the practical problems
of different types of karst areas through direct participation in workshops and discussions with local
administrations, companies and authorities, related to karst.

The results of the Travelling Summer School of karst prove that teachers of different
subjects and different professional specialization could work in a team because of the specific of the
karst and its interdisciplinary in this form of education. This, in turn, creates a real opportunity to
test different options for cross-curricular connections — one of the latest contemporary educational
problems.

A positive evaluation is made of the international group of participants which help for
establishing international contacts (Fig. 6). Communication in the field conditions between the
generations it is not a problem. Provide opportunities for individual expression of the participants
and sharing experiences in a casual atmosphere. Opportunities for simulation of problem situations
in model karst areas, with subsequent discussions, including from the point of view of the
educational process feedback.

Fig. 6.Saying goodbye (photo P. Stefanov, 2015)

The Travelling Summer School of karst is one of the good opportunities for alternative
informal karst education which could be developed and get wider international application.

Dilyana Stefanova

National Institute of Geophysics, Geodesy and Geography -BAS,
Acad. G. Bonchev Str., block 3

Sofia— 1113, Bulgaria

E-mail: dili_stefanova@abv.bg

133



International Scientific and Practical Conference
PROTECTED KARST TERRITORIES —EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

EMOIIMOHAJIHO Bb3JIENCTBUE HA KAPCTOBH OBEKTHU
BBHPXY YUEHUIIUTE HA BB3PACT OT 13-10 18 TOAUHU

E. 3aiikoBa, Croiiuo JlumutpoB

T'TIHE ,,I'vome*, Bypeac

BnBenenne

AKTyaJlHOCTTa Ha KapcToBaTa TeMaTHKa CE€ OIMpeAesiss OT OrPOMHOTO HAy4yHO, KYJITYPHO,

€CTETUYECKO U CTOMAHCKO 3HauY€HHe Ha KapcTa, HerOBOTO OIa3BaHe, ChbXpaHsABaHE U MpoyuyBaHe. B
3akoHa 3a 3amuTa Ha npupoaata (wi. wi. 18 u 22) u [IpaBunnuka 3a npunokenneto My (wi. 19) e
MPEIBUICHO TMO-3HAYUMHUTE KapCTOBH pailoHW U memepu B bearapus na ObAaT mOCTaBeHH MO
oco0eHa 3aKpuIIa M Jia Ce MOJ3BaT ChC CTATyTa Ha 3auuTeHu npupoaau ooektu (3I10).
Oxono 80% oT kapcTOBUTE TEPEHU HA 3eMHATa cylla ca BapoBUKOB KapcT. KapctsT B bbarapus
3aeMa 22,7% oT TepHTOpHUATA HA CTpPaHATA M € PA3BUT BBPXY PA3NIUYHU IO BH3PACT, NeOCTHHA U
HAIyKaHOCT KapOOHATHU cKajiu (BapOBHIIM, TOJOMHUTH U MpaMopH). B ctpanara uHu 138 memepu ca
MaMETHUIIM Ha KyJITypara OT HAaIllMOHAJTHO 3HaueHHWe, cpex Tix ca JleBeramkara memiepa B
JIoBemIKO; CKaJHHUTE I[bPKBH M OTIICITHUYECKH KWJIMU Kpail ¢. iBaHoBO, PyceHcko (BKJIOUCHH B
Cnucpka Ha FOHECKO 3a cBEeTOBHO KyJITYpHO M HCTOPUYECKO HACTIEICTBO); 32 meriepu ¢ rpaduTu
(ot emoxara Ha HEOJIUTA 10 CPEAHOBEKOBHETO) B M. ['oBemapHuka kpaii ¢. [{apesen, Bpauancko; 28
Menepyu B TPUPOTHO-apXeosioTudeckust pe3eppar Siinmara kpair c¢. Kamen Opsr, JloOopuuko; 13
meniepu B pailoHa Ha apxeoJorudecko-uctopuueckus pesepBaT CoOopsiHOBO, Pasrpaacko u 7
nemepu B peseppara Kanmakpa, Bapuencko; Marypara kpait ¢. Pabuma, Bununcko ¢ HeitHUTE
MOHOXPOMHH PUCYHKH.

B Boarapus ca otkputu okxosno 5100 nemepur, KOUTO MpeiaraT yHUKaJIHA Cpeia 3a AKHUBOT -
crierpuyeH MHUKpOKIUMAT (MOYTH TMOCTOSIHHA TEMIIEpaTypa M BJIAXKHOCT), OrpaHHUYEHA WM
HAITBJIHO JIMTICBAIIA JTHEBHA cBeTyivHA Ha 704 m3BecTHH BUIa Oe3rpbOHaYHM XUBOTHH. [loBede ot
20% ot Oe3rpbOHAYHUTE KUBOTHH, OOMTATENM HA TEIIEPUTE, Ca CHAECMUTH - BUIOBE, YUETO
pa3npoCcTpaHeHHE € OTPAaHUICHO caMo B JaJieH paiioH. ETo 3amo yHumoxaBaHeTo Ha QayHata Ha
€Ha eIWHCTBEHAa Teliepa MOXKEe Ja JOBEAe [0 W3Ye3BaHETO Ha IeNU JKUBOTUHCKH BHIOBE
3aBUHArd. A €JIMHCTBEHUTE OO3aiHUIM, MPUCIIOCOOCHMU 3a KUBOT B TEUIEPUTE Ca MPHJIENHUTe.
Bbwirapus e eiHa OT cTpaHUTe ¢ Haii-OoraTta npuienHa ¢ayHa - 29 suga (ot 30 Buaa B Espoma).

KapcroBure Bomm B bbarapus cwcraBisBar okoino 40% OT BCHYKM TOJ3€MHH BOIHM B
cTpaHata HH. ['onsiMa "4acT OT TAX M3IM3aT Ha 3eMHATa MOBBPXHOCT KaTO OOMITHH KapCTOBH H3BOPHU.
B cpaBuenne ¢ munepamaute e uMat 20-30 mbTH MO-TONSAM AeOUT, KOETO TH MpaBH yIoOHU 3a
KanTupane (yjiaBsHe dYpe3 CHCHUATHH CHhOPBKCHHA) W 3a CTOMAHCKUA HYKAW. MHOTOOpOWHH,
OOWJIHU W KpacHBH ca KapcToButTe n3Bopu B Crapa ruiaHuHa - VICKpenKuTe, KOUTO aBaT HA4aIo0ToO
Ha Vckpenka peka (jsiB mputok Ha p. Mckbp); Kutomo6b (npu Jlakatuuk), besnexn, OnumBeT u ap.
Cpen puiio-poJIOTICKUTE M3BOPH Hali-KpacuBH ca u3Bopute kpail Benunrpan, [lesun, Tpurpan,
CwmonsH, TpuBonuuu, Muxankoso, Pazior u ap.

Ho 3a xapcToBH reocucTeMu, ChIIIACHO yU€OHOTO ChIbpPXKAHKE MO reorpadusi 1 MKOHOMHKA
3a 9 kiac (3aabDKUTENHA TOJrOTOBKA) € MpeaocTaBeHa uHpopmarusa ¢ odbem okono 250 qymu u 2
CXEMH, KaTo TPUIIOKCHUSI OTHOCHO XMMHYHO JICHCTBUE Ha Bojara U kapcToBuTe Gopmu (yueOHHK
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o reorpadus u nkoHomuKa 3a 9 kiac, crp.50-51, uznarencrso bynsect 2000, Codust, aBTopu: P.
[Tenun, T. TpaiikoB, M. CynranoBa). A TOBa € caMo OerbJI LIPUX OT HeOoOsITHATA TeMa 3a KapcTa U €
JI0CTa HEYCTOIUMBAa OCHOBAa 3a pa30MpaHe M YCBOSBAaHE OT YYCHHMLUTE HAa MHOroOOpasHHUTE
KapcToBH (hOpMH.

Bp3 ocHOBa Ha u3cienBaHUS OT pa3IMYHU ABTOPU € YCTAHOBEHO, Y€ HEMO3HAaBAaHETO WIIU
Hepa3OupaHeTo Ha JAajgeHa HMHQopManus aBTOMAaTMYHO C€ WTHOpUpAa MM THpeHeOperBa oOT
IICUXMKATa, B ClIydas - KOJKOTO IO-MaJKO CE€ 3Hae 3a KapcCTa, TOJKOBA IIO-JIECHO MOXKE Ja Ce
MOJLIEHN 3HAYEHHETO MY, KOETO BOAM 1O BapBapCKU YBPEKIaHMWs, WIM OIlE IO-JIO0UI0 - 0
YHHIIOKaBaHe. 3aTOBa Ce Hajara B Ipoleca Ha 00y4YeHHE B YUHJIHIIE U B PA3TUYHUTE U3BBHKIACHU
¢dopmH, BbBEX/IaHE HA JONBJIHUTENHA HMH(OpMaiys, 3a 1a ce GpopMupa y yUYeHULUTE aJeKBaTHA

npeacTraBa 3a UCTUHCKATA CTOﬁHOCT, 3HAYCHUC U BAXKHOCT HA KapCTa KaTo.

v npupojieH GpeHOMEH;

KYJITYPHO-HCTOPUYECKO HACIIECTBO;
v oOIMpHA TeMa, CBbp3Balla pPasMYHH HAyKW: reorpadus, Ouosorus, (u3uKa, XUMUS,
UCTOPHSI, €THKA,
v OHAIJIEIIBAHE HA TIOCIEAUIUTE OT HE JJ0OPOTO My Olla3BaHe;
v MSCTO 3a TypU3bM, CKalHO, IEIICPHO KaTepeHe, eKCICIUINH, H3CICIOBATEICKA
[POYYBAHHUS;

BB3MOKHOCT 3a Cb3JaBaHC Ha HOBHU KOHTAKTHU M TOJICPAHTHO OTHOLICHHC, B3aWMOIIOMOIIL]
npu paboTa Ha TEPEH B TPYAHOJOCTBITHH, BJIKHHU, ThMHH MECTa, KAKTO M KaTO MPEANOCTaBKa 3a
MIPEOI0JIsIBaHE Ha pa3uIHu (HoowH;

4 CpeICTBO 32 0OMEH Ha WH(pOPMAIIHs, HHTEPKYITYPEH OOMEH.

B Tta3m BpB3Ka crmenBa ga ce OTAaA€ M JIBDKUMOTO 3HAYEHHE HAa €MOLMOHAJIHOTO
Bb3/1eliCTBHE HAa KapCcTa MPU HEMOCPEICTBEHUS JOCET Ha YUYEHULIUTE C HETO.

en:

1. Jla ce momynsipu3upa KapcTa ¢ BbBEXKIaHE HA JOITBIHUTEIHA HH(pOpMaIHs B Ipoiieca Ha
o0yuyeHHe B YUIIIHUILE U C PA3TIUYHUTE U3BBHKIACHU (HOPMH;

2./1a ce 3acuiu MHTEpeca Ha YYCHUITUTE KbM KapCTOBa TEMATHKA B IpoIieca Ha O0y4YCHHE
Ha TepeH.

3apaun:

1. Jla ce u3cnenBa eMOIMOHATHOTO BB3/ICHCTBUE HA KAPCTOBU OOEKTH NP
HGHOCpeI[CTBeHOTO nm H3yanaHe oT y‘-IeHI/II_[I/ITe Ha TepeH;

2. Jla ce cucremaTu3upaT KPUTEPUHTE 32 Y4acTHE B 00yUeHHE HA KapCTOB TEPEH.

O0eKT Ha u3cjeIBaHeTO. YUYCHHUIIN HAa Bh3pacT oT 13-18 ronunam, yqacTHUIN B
1 [BTYBAIIOTO YUMIHILIE 3a KapcTa“

XHunoresu:

1. [TonsTuero ,,uHTEepec” ¢ ,,M30NpaTeIHa HACOYCHOCT Ha YOBEKa, HA HETOBOTO BHUMAHHE,
MUCHJI ¥ TIOMHUCIN~ M T€3H MHTEPECH Ca KJIACU(PHULUMUPAHU MO ChABPKAHHE, HACOYEHOCT, CUIIa, 0
BpBb3Ka U II0 CTENEH Ha AeHHOCT. IIpu mo3HaBarenHus MHTEpEC CU B3aUMOJACUCTBAT BCUYKMU Haul-
BA)KHU IIPOSIBM HA JIMYHOCTTA. MHTENEKTYaJHH, €MOLMOHAIHU U BOJEBU. 3aMHTEPECOBAHOCTTA HA
YUEHHIIUTE CE€ pPa3riekaa OT ICHUXOJOTMYecKa IJIeJHAa TOYKa, Oa3upallku ce Ha TeopHusTa Ha
Burorcku 3a 30Hata Ha OJM3KOTO pa3BUTHE Ha JETETO, B KOSTO IMpenojaBaTeisaT oOydaBa
YUEHHUIIUTE Ha MHOXKECTBO YMEHUs U HaBuULM. [lo1 Bb3/eliCTBHE HA U3yUyaBaHUsI KapCTOB OOEKT U
00001eHuTe ymMmeHus ce (popMUpa KOMIUIEKC OT €eMOLMOHAIHU MPOLECH, KOUTO Ch3JaBaT HauYMHU

135



Ha II03HaBaTCJIHa HeﬁHOCT n ca 6JIaFOHpI/I$ITHI/I NpeaAnoCTaBKU M HM3TOYHHUIMUM Ha ITOJOKHUTCIHO
OTHOIICHHUEC 3a 3aCUJIBAHC HAa UHTEPECAa Ha YYCHUIUTC KbM KapCTOBATA TCMATHUKA.

2. EMOUHOHATHOTO NCHUXHYeCKO Bb3JelCTBHE € CHelu(pUYHa B3aHMMOBPH3KA MEXKIY
Xopara, IMpHu KOSATO B TpoIleca Ha IEHHOCTTa U OOIIyBaHETO €Ha JIMYHOCT WM rpyma “MpoHHKBA’
B NICMXMKAaTa Ha Jpyra JUYHOCT WIM Tpyma M B pe3ylnTaT ce CTUra 10 MPeyCTPOHCTBO Ha
WHIIUBHy AJTHUTE WIN TPYIIOBHU MCUXUYECKH siBlicHUs. Cy0eKThT (CyrecTop) U 00eKThT (CyrepeH/)
Ha ncuxuyecKko 8vsoelicmsue MOTat aa ObAaT OTETHA TUYHOCT, TPyIa, KOJIEKTUB, OpraHu3amus... B
Ta3W Bpb3Ka MoOrar Ja Ce pasrpaHuydaT yciosHo 3 PpaBHUIA (TIOJCUCTEMH). KOCHUMUBHO
(B3aumorno3Hanue), emoyuonario (B3aUMHA eMIATHA), npakmuyecko (B3aUMOACHCTBHE) U ChIIO
tTaka 3 eTama — onepanuoHaineH (ICUXUYECKO BB3JCHUCTBHE), MpollecyaneH (IMpUeMaHe WK
OTXBBPJISIHE) M pe3yITaTUBEH (peakiius Ha wieHoBeTe). [1030BaBaiiku ce MbPBO Ha onpedesuama
POJia Ha eMoyuume 3a CHCTEMATa OT IEHHOCTH, OTPa3sBalll BaXKHOTO M 3HAYMMOTO 32 XOpaTa | 3a
HAacOUYBaHE Ha MHTEPECHTE UM, U BTOPO - MOATHKBAIIATa POJs Ha €MOLMHUTE KbM OIMO3HABaHE U
THPCEHE HAa HAYMHU 332 KOHTAKT WM JIOCTBI J0 HWHQOpPMaLus, Ime pasriename IMo-ToApoOHO
pPa3IUYHUTE aCMEKTH Ha eMOYUOHATHOMO 6b30elicmeue KOHKPETHO Ha KapceTa KaTo HallMOHaJIHa
LEHHOCT, KYJITYPHO-UCTOPHYECKO HACIEACTBO M KpEeXKa EKOCHCTeMa M EMOIHUUTE, KOUTO
MpeIU3BUKBA TOW y YUYECHHUIIMTE B MIPOLIeca Ha MPEKUs UM JOCET O KapCTOBH OOCKTH.

MHoro 4ecto B mpaKkTHUKaTa ce HaOIro/1aBa Kak 4pe3 EMOIUUTE MMOBEICHUETO Ha YUYCHHUIIUTE
ce ocMucisl. EMonmuTe CUrHanM3upar 3a CMHUChJIa WK ChIIHOCTTA HA HellaTa U KOraTo YYSHUIIUTE
M3Ka)KaT MHEHHWE, Y€ Hemo € Oe3CMHUCIEHO, TOBa 03HAuaBa, Y€ TO € JIMIIEHO OT €MOIIMOHAIHO
3HAUYEHUE U CIIEOBATEIHO HE € MHTEPECHO 3a TiX. Ho ako Hemo BEAHBXK € aHTaKUPaIo
BHUMaHHETO MM, TO MPEIU3BUKBA MHTEPEC, U aKO € OOBBP3aHO C €MOLMs, TOBa € MOTHUBATOp Ha
EHEeprus M TM Kapa Ja UCKaT Jla Hay4aT U pa3depaT moBeye.

|. TeopeTuuna ocHoBa

1.1. Comuoct Ha noHsaTHeT0 KAPCT, kapcroodpa3yBaHne

[ToHATHETO KapcT € BhBeAeHO OT Mopan L[BMMY M IIPOM3NM3a OT MMETO HAa BAPOBHTOTO
mwrato Kapct, m3rouno ot rpax Tpuect (Crnosenus). KapcrooOpasyBaHeTo € mporec, KOWTO ce
IBJDKUA Ha CBOMCTBOTO Ha KapOOHATHUTE CKaJlM J1a Ce Pa3TBapsAT MOJ XMMHYHOTO BB3JCHCTBUE HA
Bojara (BaJe)XH OT IOBXKI W CHAT), KOSTO IONaJa BbPXY BapOBHKOBHTE TEPEHH, NMPOHUKBA B
CKaJUTE M pPa3TBaps MOBBPXHOCTTA MM, IPEMUHABAa B IYKHATMHUTE M IPOLECHT HA TIXHOTO
pasmupsBaHe NpoAbbKaBa. [IOBBPXHOCTTa Ha BAPOBULUTE € M3JI0KEHA HA IIOCTOSHHOTO
BB3/ICHCTBHE HA KIMMATUYHUTE QakTOpH (PE3KU CMEHU Ha TeMIleparypara, B, BATHP U T. H.)
Hopaju KOeTO ce paspymaBa W MexaHH4HO (eposusi). IIpomechT Moxe na ObJe OMUCAH ChC
cieaHara xumuyHa (opmyna: CaCO3+ CO2+ H20= Ca(HCO3)2 wmu CaMgCO3 +H20 + CO2 =
CaMg(HCO3)2

B pesyarar Ha NOBBPXHOCTTa HAa BApOBULUTE M HAA0Iy B HEApara UM ce oOpasyBar
KapcToBU (OpMH, pa3iMyHHU IO roJeMHUHA U pa3MepH, MPEAUMHO BITbOHATH, penedHu GopMu U
KyxuHH. OT IJieqHa TOYKa Ha TAXHOTO MECTOMNOJIOXKEHHUE, TE C€ MOJPA3AEAT Ha: IMOBBbPXHOCTHH
(kapu WM IKpanu, BbPTONH, YBaJH, CICHH JOJIHHH, KAPCTOBU KJIAJCHIM) U MOJA3eMHH (KapCTOBH
KIQJICHIU-IMA H TPONACTH, Temepu, KOpHU3M, (EeCTOHHW, 3aBECH, CTAIAKTUTH, CTaJarMuTH,
CTaJaKTOHH).

Wmaiikn  mpenBun  MOpQONOXKKHTE U TEOJOXKKUTE (PAKTOpH, ¥  CHIIECTBYBALIOTO
¢usukoreorpacko palioHMpaHe Ha CTpaHaTa, TEpUTOpUATA HHU € TMOJEJeHa Ha cleaHute 4
¢usukoreorpadcku obnactu u paiionn: /lyHaBckata paBHuHA ¢ 8 paiiona, Craporanuncka ¢ 19,
ITpexoana (Cpennoropcko-Tpakuiicka) ¢ 10 u Puno-Pogoncka ¢ 13 paiiona. Beeku enun ot Tsx
UMa CBOUTE CHEUU(UYHU TEOTOXKKH, JUTOIOXKKH, CTPYKTYpHH M XUAPO-TEOIOXKH OCOOEHOCTH,
KOUTO MPENONPENENIAT PAa3BUTUETO HA IOBBPXHOCTHHS U MTOA3EMEH KapCT.

Kapcra B JlyHaBckaTta XbJIMHCTa paBHMHA € THUIMYHO paBHUHEH M € CBBbp3aH C
Pa3npOCTPaHEHUETO Ha PA3IMYHU MO BH3pACT BApOBUIIM, KaTO OKOJIO /5% OT MJIOLITa UM € OKpUTa
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¢ nmpoc W Haciard. OKapCTCHHWTE CKAJM C€ pa3KpuBaT MPEAUMHO IO JIOJIMHHUTE CKJIOHOBE U
CKaJTHUTE OTKOCH Ha PEKHTE U OTBECHUTE OperoBe Ha ceBepHOTO UepHOMOpHE B ydacThbKa MEXKIY
HocoBere Kanmakpa u [11a6nma.

Kapcra B CrapormnanuHckata obnact ob6xBama 20% oT Teputopusta M € pa3BUT B
Pa3HOBB3PACTOBM  BapoBHIM, wm3rpaxmamy I[Ipembaskana wu CrapolulaHMHCKAaTa BEpHTra.
I'eonoxkuTe, XUAPOTEONIOKKUTE, TEKTOHCKUTE M KIMMATHYHU YCIOBHUS TYK ca MPEANOCTaBUIH
oOpa3yBaHeTo Ha Haii-abiI00kuTe (19 oT 53-T¢ mo-mbBaOoku or 100 M. mpomacTu y Hac), a u
OCHOBHATa YacCT OT Hail-apirure nemiepu B boiarapus (46 or 62-te memiepu, Mo asard ot 1 k).
Kapcra B IIpexognara obmact ooxBama CpenHoropcko-TpakuiickaTa gusuko-reorpadcka odacr.
Kapcra B Puno-Ponornckara o6nact € € cBbp3aH NPEAUMHO C pa3pPOCTPAHEHUETO HA MPAMOPHUTE B
3amagaute Pomorm m IlupuH W Ha oTaenHU Mecta ¢ BapoBuiuTe. CrenupUUHUTE TEOJIOKKH,
TEKTOHCKH, XUJIPOTCOJIOKKU U KauMatuyHu ycnoBus B Ceseper [lupun u 3anagnure Pogomnu ca
ONIaronpusATCTBAIA 32 PA3BUTHETO HA TNPEIUMHO BEPTHUKATHH W OTHOCUTEIHO I10-MaJIKO
XOPHU30HTAIIHU MELEPH

1.2. ChbmHOCT M Bb3HHKBaHe HA eMouuuTe. Bpb3ika MexIy eMOoUUM M. BH3NPHUATHE,
naMeT, MHCJIOBHA JIEIfHOCT, BLOOpakeHHne, KpeaTUBHOCT. EMonHOHAJIHN THIIOBE

Emonunre ca Hail-3a0eneXUTEIHUTE ChCTaBKM HA YOBELIKUTE MPEXKHUBSIBAHUSA. TE€PMHUHBT
»,EMOILIMSA” OT JIAaTUHCKU ,,eMOVE0 — O3HauaBa BBJIHEHHUE, MOTPECEHHWE M C€ M3IO0J3Ba YeCcTO 3a
OIMCBAaHE HA pa3nyHu ()EHOMCHH KaTO HACTPOCHHE, YyBCTBO, IMYHOCTHA YepTa, CTPACT. Brmpekw,
4Ye Te3W TEPMUHU C€ H3MOJ3BaT KaTO CHHOHMMH B pa3rOBOPHHS €3MK, T€ C€ OTHACAT [0
CHeNM(PUIHA TPESKUBSIBAHUS, KOUTO ,CE OTIMYABAT C pa3iMyHAa CTEMEeH Ha 0000IIeHOCT,
ycrounBocT W momspusupanoct”  ([xammern, Bacunes wu  Cramaros, 1992). Penura
uscnenoBarenu, katro Exman, ®pwxkna, JleBuacs, YorchH, OpTOHU U Ap., CUCTEMATU3UPAT ONTUTA
B cepara Ha METOJUTE 3a pa3rpaHUYaBaHe HA ICUXUUYECKUTE ChCTOSHUS.

IlcuxnyecknuTe CHCTOSSTHMS MOTaT Jla C€ pasrpaHdyaT WM 49pe3  sudumume
xapaxmepucmuxu (CUjaTa Ha MPEKUBIBAHETO), MIIM UPE3 Memoou, KOUMo 0aéam Npeumyujecmeo
HA NbPEOU3MOYHUKA, KOWTO € TIPEAU3BUKAI ChCTOSTHUETO (IPOYKTOBO BB3CHCTBHE).

JIOKOJIKOTO HAacC HU MHTEPECYBa MbPBOU3TOYHHUKDBT, KOWTO € MpeAn3BUKaI €MOLUOHATIHOTO
CBhCTOSIHUE, II€ Ce CIPeM Ha BTOpHS MOAXOMA. 103U MOAXOJ] YCTAaHOBSIBA J[BA BaXKHU acCMEKTa MU
pa3IM4aBaHETO Ha EMOIMUTE OT IPYTUTE MCUXUUECKU ChCTOSHUS:

1. EmouunTe ca Ch3HATEIHU TCUXUYECKH CHCTOSHUS, KOUTO MPENIoyiaraT U BKJIIOYBAT
BPb3Ka MEXJy MHAWBHAA, KOMTO I'M M3MUTBA U 00€KTa, KOWTO I'M MpeAU3BUKBA M BUHATU ca
MIOBJIMSIHA OT OOCKTH WM OOCTOSATEJICTBA.

2. EMonunTe ChIllecTBYBaT B OTHOCUTEIHO KPaThbK MEPHOJ] OT BpeMe.

[Ipenu BcW4YKO cienBa Ja pas3riefaaMe B3aUMHUTE BPB3KU M BIMSHHEC MEXAY Pa3TUYHHUTE
MICUXUYHU TPOIECH U B YACTHOCT HA EMOIIUHUTE.

Bpb3kara mMexay emMomusi 1 Bb3NPHUSTHE € 00YyCIOBEHAa OT 3HAYMMOCTTa Ha OOEKTa 3a
JUYHOCTTA, T.€. KOJKOTO TOW € TMO-3Ha4yMM 3a Hes, TOJIKOBA IO-TOYHA 1€ € CTeleHTa Ha
BB3MPUSATHETO My. A TOBa O3HA4aBa, Y€ €MOILMATA BIHSIC BBHPXY MPOTUYAHETO HA BBIMPHUITHUS
rpoLec, KaTo cheicTBa 3a (popMHpaHe Ha NEpLENTUBEH 00pa3, ChOTBETCTBAIIl HA cUjlaTa U 3HAKa
Ha TIPEKUBSHATA EMOIIHSI.

Emonunre oxaszpBar nudepeHLHUpaHO BIUSHUE M BbpPXY €(EKTHUBHOCTTa HAa NMaMeTOBHS
NPOLEC; NpediCUssHUme OmpuyamenHy emoyuy OCHIIECTBIBAT CEICKTHBHO BB3JCHCTBUE BBPXY
namMeTTa — 3aTpyAHSIBAT 3allOMHSHETO Ha €IUH MaTepuajl U €JHOBPEMEHHO C TOBa OOJieKYaBat
3arevyaTBaHeTo Ha Ipyr Marepuai (YOBEK B ChCTOSHUE HA TPEBOTA MO-TPYIHO 3allOMHS HEYTpajeH
MaTepual, HO 3aToBa IbK MO-A00pe 3alloOMHS OHE3W JAPA3HUTENH, KOUTO CHUTHAJIM3UpaT 3a
omnacHoCT). [Ipu nonoscumennu npesxcussisanus ce Bh3MPOU3BEKIAT MMOBEUE U MO-TOYHO CHOUTHS,
OTKOJIKOTO MpPH CUTyallMd OOarpeHu C OTPULATEIHU E€MOLUU. 3anOoMHAHemoO TIACHO 3aBUCHU OT
cuiiara Ha eMonuaTa. HelHUAT 3HaK — TOJIOKUTENICH WU OTPHUIIATEIICH — He OKa3Ba BIUSHHUE BBPXY
o0OeMa Ha 3anoMHsAHEeTO. PemaBaiio 3HaueHre nMa HeifHaTa BUCOKa U3Pa3eHOCT.

[Ipu mpexuBsiBaHE Ha €MOLMH, MOPOACHH OT HEYJOBJIETBOPEHOCT HA HSIKOW OCHOBHU
OMOJOTMYHU TOTPEOHOCTU C€ KOHCTAaTUPAaT M3MeHEeHHMsl BbB BbOOpaKeHHMeTO, Harmpumep Mpu
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JWIIcCa Ha XpaHa ce¢ HaOMromaBaT CIEAHWTE MPOIECH: a) C yeeluudsaHe Ha BPEMETO OT
MOJIYTJIAJIHOTO CHIECTBYBAHE, Ce YCUI6d IPOIECHT HA BhOOPaKCHHE U CE YBEIHUaBa KOJHUECTBOTO
Ha (aHTa3HU MMOCTPOCHUS, BKIIIOUBAIIN JIEMEHTH, KOUTO MOTAT JIa YJOBJICTBOPAT MOTPEOHOCTTA; 0)
C ysenuyasane Ha BPEMETO Ha NeUINT Ha XpaHa, HAMALA6d YUCIOTO Ha (PaHTa3HUTE OCTPOCHHS,
HO C¢ yBeJIMYaBa TAXHATa HACOYEHOCT 3a CHpaBsHE ChC CUTyaIMsITa; B) Ha CICABAIIMS CTaIHH
omHo60 ce ysenuuasa OposAT Ha (AHTA3HHUTE MOCTPOCHUS, KOUTO MPUIOOMBAT KOMIICHCATOPCH
XapakTep, T.e. M3rPa)¥JaT ce MHOro OOpa3W Ha pa3juYHUA BHUJIOBE XPaHH, UpPe3 KOUTO CE IEIH
HECh3HATEIIHA KOMNEeHcayusi Ha pealiHaTta TpyIHa cuTyaius. B Hsikou ciydan obaue ce pa3BUBa U
MIPOTUBOTIONOXKEH (aHTa3eH MPOIeC — TOW C€ OrpaHWYaBa, KaTO HWHIUBHIBT 0moOs26a BCIKA
ungopmayusi, CBBbpP3aHA C TPEIMETH, YIOBJIETBOpsBAIIM MOTpeOHOCTTa. WM3MeHeHMe B
ChIBPKAHUETO HA BhOOPaKEHHETO ce HAOII0AaBa U KOTATO C€ MOPOJISAT €MOIUH IO/ BIUSHUC Ha
HENpeoIoJiuMa Mperpaja, KoraTo YOBEK TMOMajJHe BbB (pycTpupama curyanus. M3rpameHurte
(danTazHu 00pasd, MOPOJCHH OT EMOIMOHAIHOTO CHCTOSIHHE, M3ITBKBAT KAaTO 3aMECTUTEIIM Ha
JICHCTBUTEITHUTE arpeCHMBHU aKTOBe, T¢ aOcOpOMpaT HaTpylaHaTa arpecHMBHa eHeprus. Bpb3kara
(bpycTpalys-CHIIHA OTPHULIATEIHU eMOIMH-(aHTa3HH 00pa3u C arpeCHMBHH €JIEMEHTH cpaboTBa ¢
el Aa OaaHcupa TyImeBHO HapaHsIBaHE.

Ha emonmoHaHHTE TIPOIIECH TOIsIMA POJIS OKa3BaT MaMeTTa U MOoTHBanuATa, criopen C.
[IexTep, aMEpUKAHCKHU TICUXOJIOT, KOMTO € YCTAHOBHJI B CBOSITA KOTHUTHBHO-(PM3HOIOrHYecKaTa
KOHIIeNINs, Y¢ Ha BBH3HUKHAJIOTO EMOIIMOHAIHO CHCTOSHHE OCBEH BB3MPHUEMAHUTE CTUMYJHU U
MPOU3JTU3AIIUTE OT TSIX TEJICCHU M3MECHEHUS, OKa3BaT BB3JICHCTBHUATA OT MUHAJ ONUT HA YOBEKA U
OIICHKAaTa Ha aKTyallHaTa CUTyallus OT TJI.T. Ha HEMOCPEJCTBCHUTE My WHTEPECH M MOTPEOHOCTH.
Karo KOCBEHO MOTBBPKICHHE HA HWCTHMHHOCTTA HA KOTHHTHBHATA TEOPHS 3a CMOIMHTE Ca
BIIUSHUATA, KOWUTO OKa3BaT Ha NPESKUBSIBAHHITA CJIOBECHUTE WHCTPYKIUH, a CBINO H
eMOITMOTeHHaTa HH(OpMAIKs, KOSTO € MpeJHa3HaYeHa 3a MPOMsIHA Ha OICHKATa BbB Bh3HUKHAJIA
cuTyanus. XapakTepbT M WHTEH3WBHOCTTA Ha EMOIIMOHAIHUTE NPEKUBSIBAHHUS B OIpEICICHA
CUTyalMs 3aBUCSAT W OT TOBa, KaK XopaTa OKOJO TeO MPEeKUBSABAT ChilaTa cUTyarus. Tosa
O3HaYaBa, Y€ CMOLMOHAIHUTE CBCTOSHHUS MOraT Ja ce€ TMpeJaBaT, KaTro KadyeCTBOTO Ha
KOMYHHIIMPAHUTE €MOITMOHATHH MPESKUBSIBAHUS 3aBUCAT OT JIMYHOTO OTHOIICHWUE HA WHIAWBHJIA
KBM TOBa, KOETO CHITPEIKUBSBA.

EmonunTe ca npsko oOBbpP3aHH U ¢ MHUCJIOBHATA JCHHOCT — JJAHHUTE COYAT, Y€ MPeIu Ja
Ce M3BBPIIM pEIIaBaHEe Ha 3ajJada 4Ype3 MHCIOBHH OINEpallud, Ce H3BBpIIBA pelIaBaHE Ha
€MOIIMOHATHO PaBHUIIE — ,,eMOIMOHAJIHO pemenue”’. To ce u3pa3sBa B U3MPEeBapBaIlo HAMUPAHE
Ha OTrOBOp Ha 3aJja4yara, HO TO3U OTTOBOp CE M3pa3sBa BbB BH3HUKBAHE HA YYBCTBO 32 YBEPEHOCT,
Ye € HaMEepPeH NPHUHIUIBT 3a pellaBaHe — BBHIICH H3pa3 ca BB3KIUIAHMATA, YCMHBKATa.
[TopoaeHOTO MONIOKHUTETHO MPEKUBSIBAHE 00yClaBs OYepTaBaHe HAa 00JIACTTA, B KOSITO IIE C€ ThPCH
pelIeHneTo. YCHOPEAHO C TOBAa, MHUCIHTEIHHUTE JCHCTBHS, KOWUTO 3alloYBaT jJa Ce Ipujarar,
MPUIOOMBAT MOJOKHUTEIHA EMOIIMOHAIHA OKpacka. OTpullaTeTHaTa OIICHKA ITbK BIIUSE 32 MO-0Bp30
MIPEKpaTsSIBaHe HA 30HHUTE 332 ThPCCHE HA PEUICHUE, KOUTO HE HOCAT MPOIyKTUBHOCT. Credsa da ce
nocouu, we emoyuume uspasm NOIOHCUMENHA POJisl He CAMO 8 HAYAIOMO HA Peuldasanemo, Ho U 6
npoyeca na neeogomo paszsumue. EGEKTHBHOTO BIUSHUE HA €MOIIMUTE BbPXY MHCIOBHUS MPOIIECC
JI0 TOJIIMa CTETEeH 3aBUCH OT TAXHATA UHMEH3USHOCH. YMEPEHUTE MPEKUBSBAHUS BIUSAT Haii-
MOJI30TBOPHO BBPXY MHCIECHETO — CBJACHCTBAT 3a MOpPaXKIAaHE HA ITIOBEUS acoIUalliH, 3a
KOHIIEHTpUpaHEe Ha MHUCJICHETO BHPXY Hal-TIepCIIeKTUBHATA XUMOTe3a. MHOTO CHIIHUTE €MOIUH,
TTOJIOKUTETHHU MJTU OTPHIIATETHH, MOTAT Ja JIe30praHu3upaT MUCJICHETO.

Hskou m3cienBanus 1oka3BaT, 4e MMa Bpb3Ka MEXIy eMonHHTe U KpeaTtuBHocTTa (ISen,
Daubman, Nowicki, 1987). Te noka3Bar, ye KOrato YOBEK H3IMTBAa IO3UTHBHH EMOIIUH, CE
3acHIIBaT KOTHUTUBHUTE MY PECYpCH M CE€ CTUMYJIMpAT MOBEYE WU W OIIHUU 3a peIlaBaHe Ha
naneH npobiem. Jon Elster ([Ixxon Encrep) npamatndyno 0000IaBa 3HaYEHHETO HA eMOIMHKTE: ,,be3
E€MOIIMNTE HUIIO He OM MMaio 3HadeHue. EMormnuTe ca CHIMHOCTTA Ha KMBOTa. EMomunTe ca Hai-
BRKHUS aKTHB M TOBa, KOETO HU CBBP3Ba C JApyrutre xopa. OOCKTUBHO MOTJICIHATO, EMOITUUTE
noJmomMarar pa3oMpaHeTo Ha MHOTO (JOpMH Ha YOBEIIKOTO MOBEACHHE M TO HE OM MOTJO /1a Obae
pazbupaemMo, ako HE ce pasriexk/aa Mpe3 npu3maTa Ha €eMOIUHTE.”
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W 1Bl KaTo BCHMYKM HHE CME €MOLIMOHAIHU ChIIECTBA, HEMPECTAHHO cMe NO0GIACMHU HA
emMoyuume, a HEe Ha pasyma. Pemuma wu3cienBaHusi TOKa3BaT, Y€ akKo IO HAKAKbB HA4YMUH
€MOITMOHATHUTE IICHTPOBE B MO3bKa HU OBJAT 3aCeTHATH, HUE HE CaMO TyOUM CITOCOOHOCTTA Ja ce
CMEEeM WJIH IJIaueM, HO U CTaBaMe HeCrocoOHH Ja B3emame pemieHusi. Cropea HeBposora JloHbn
Kann ocHoBHara pasinka Mexay eMOLusiTa U pa3yMa ce CbCTOM B TOBA, Y€ eMoyusasma 600u 00
Oeticmausl, a pa3yMbT - JI0 3aKIIIOUEHUSI.

CrenBa 1a MOSICHUM, Y€ €JHH U CHIIH SBICHHUS U OOCKTH BB3JICHCTBAT MO pa3IuueH HAYMH U
C HEeeJIHO3HAYHa €MOIIMOHAIHA CHUJa Ha BCEKH YOBEK. EMOIMOHANHNTE XapaKTePUCTUKU OMPEIEIIAT
OOIIMsI TICUXOJIOTHYECKH OOJNHMK Ha WHAMBHIA M €MOIMOHANHHS My THmax. Ha Ta3um ocHoBa ca
W3BEICHU CJCJAHUTE EMOIIMOHATHM THUIIOBE. €MOLMOHAJIEH, CAHTHUMEHTAJIeH, CTPacTeH H
¢purugen (qucraniupan). Te3u TUIOBE YECTO ca CMECEHH, a HE SPKO pa3rpaHUYCHU U MPOsBaTa
UM MOXe Aa ObJe 3acThIiCHa B €IHA WJIM ApYyra CTENEH MPHU Pa3INyHU CUTYyallMHd, HO OCHOBEH €
BUHATW €JJMH OT TUIIOBETE M Ype3 HEr0 MOXKEM J]a CHIUM 33 EMOIIMOHATHOTO 3HAUYCHHE W CTEIICHTa
Ha BB3/CICTBHIE, KOUTO My OKa3BaT OOEKTUTE U CHOUTHATA

EmonmonajieH TN — BIICYATIIUTENICH, BIMSCII CE YECTO OT HE3HAUMTEIHU CHOWUTHUS WIIH
IyMH, HUMITYyJICUBEH, BHKa, IJladye, MpOBsBa arpecuBHU peaknuu. [lox BB3AeiicTBHEe Ha
€MOLIMOHAJIEH a(eKT YecTO pearvpa HeaJeKBaTHO Ha CUTyalusiTa U My € TPYJIHO C JIEKOTa Ja
MpU3HAE TpelliKaTa Wik BUHATA CH, 4 U B MOBEYETO CIydad MPOsBSIBA HEAEKBATHU €MOIIMOHATHH
peakuuu U B ObjeIe.

CaHnTuMeHTAaJIeH THI — YBJIEYEH B COOCTBEHUTE CH €MOIIUU U MPEKUBSBAHUS, KOUTO HE ca
CBBp3aHU C MOBEJEHUECKa akTUBHOCT. CKIIOHEH KbM caMoch3epliaBaHe. TeXHHAT CBAT NPEeMHHABA
mpe3 Mpu3MaTa Ha aKTyalHUTE UM EMOI[MOHAHU CBCTOSHUS, MO-CKOPO TO3M THUII XOopa ca
qyBCTBEHO-TIACHBHH, HACOYCHH KbM COOCTBEHUTE CH €MOIIHH.

CTpacteH TMN — IMHAMUYEH, JICCH, YIOPUT, HamperHat. Bunaru cu HamMupa MOIXOMSIIO0
3aHMMaHHE U MYy C€ OTJaBa HambJIHO. M3pa3xoaBa HEYMOpPHHUS CH €HEPTHEH 3arac M3IUI0 U TOBA
BUHATH € CBHIPOBOJCHO C TOJSIM €MOIMOHANIEH 3apsll, KaTo ChIBbPKAHUETO Ha CTPACTHOTO MY
yBJICUEHUE HE € OT ocoOeHo 3HaueHue. To Moxke Ja Ob/e BaKEH HAydeH MPOEKT WK pUOOIIOB,
HE3aBHCHMO OT €CTECTBOTO III€ TO U3BBPIIBA C OIPOMHA €MOIUSI.

@®purnaen (QUCTaHIMpaH) THII — TOBAa Ca XOpa Ha TPE3BUSA pa3ChAbK. TexHHUTE
€MOITMOHAITHU MPOSIBUA Ca MHOTO ¢1a00 n3pazeHu. YecTo He pa3dupar mposiBaTa Ha OYpHU €MOITUHN Y
JIpYTHUTE, U3MUTBAT U 3aTPYTHEHUS B €MIIATUHHUTE MPEKUBSIBAHUS, ThI KAaTO TE ca HACOUYEHU KHbM
JIOTUYHO-CJIEZICTBEHH YMO3aKIIOUEHHUS, a HE KbM €MOIIMOHATHH U30IUIIH.

Te3u TunoBe gaBaT BB3MOXKHOCT Jia C€ MPEABUAM KAKBH €MOIIMOHAIHU BB3ACUCTBUS Onxa
O 3HAYMMHU 32 BCEKU €IMH OT YYEHHMIIMTE 00ydyaBally ce Ha KapcTOB TepeH. Bw3aeiicTBueTo Ha
MPUPOJHUTE 3a0€JICKUTEITHOCTH, HA SPKUTE KApTHUHM MPH Ch3EepIaBaHETO HAa KapCTOB M3BOP WU
rJieKa Ha JApanepud, CTAJaKTUTH W CTaJarMUTU 1€ ce 3amevyara Hai-CUJIHO W TpalHO MpH
,»,CTPAcTHUS THUI", a ,,JUCTAHIUPAHU" 1€ ThPCU JAOBOJIU M JIOTHYECKH BPB3KH, 3a J1a CH OOSICHU
MOBEJICHUETO Ha MPUJIETIUTE B MEHIEPUTE U OCOOCHOCTHTE Ha CTPOEXa Ha KapCTOBHUTE ILIACTOBE.
[Ipu ,,eMouMOHATHHUS THUN" OT 3HAUEHHE IE Ca KOHTAKTUTE M CHIPEKUBABBAHUATA, KOUTO
MpeIU3BUKBAT CKAJIHOTO U MELIEPHO KaTepeHe, cOMbChKa ¢ HellpaTa Ha Melepara, HeZoCThIIHaTa i
KpacoTa, J0KaTo ,,CAHTUMEHTAJHUS TUM" 1€ 3allOMHU KaK C€ € UyBCTBAJ M KaKBO € YCETHJ B
ChIllaTa Ta3M Meuepa.

1.3. CoumoKyJTYpHHM TEOPHUH 32 PA3BUTHETO U 00YUEHUETO

B cBosita comumokyntypHa Teopus pyckuar ncuxonor JleB Burorckm oOpwia ocodeHo
BHUMAHUE Ha BJIUSIHUCTO Ha 3aO6I/IKaJI$IH_[aTa Cp€laa, Xopara U KYyJTypaTa, OKa3Balllu OIMPCACIIAIIO
3HaYEHUE BBPXY IICUXOJOTHYECKOTO pa3BUTHE Ha TNoApacTBamuTe. Burorcku rosopu 3a
CHeI_II/I(bI/I‘IHI/ITe 3a YOBCKa BHUCHIM NCUXHUYHU HNPOLUCCH, KOUTO MBbPBOHAYAIHO CHIICCTBYBAT BLHB
BBHIIIHATA 32 MICUXUKATa Cpe/ia U eBa MO-KbCHO, B MpoIleca Ha UHTEPHOPHU3AIHs, ce MPEBPHIIAT B
WH/IMBUYaJTHU TICUXUYHHU MIPOLECH, KATO OOYYEHHUETO UTpae ChLIeCTBEHA poJisi B HEero. B Teopusita
CH 3a ,,30HaTa Ha OJHM3KOTO pa3BUTHe , Kacaema o0yuYeHHUeTo MpH jerarta, BUroTrcku oOsicHsBa
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Ta3W 30HA KAaTO Pa3CTOAHUC MCXKIAY PCATHOTO HMBO Ha PA3BUTUC, WIW HAJIMYHUAT INOTCHIHAJ Ha
Jierata, Bb3MOXKHOCTTA Jia C€ CIPaBAT CaMH WM B CHTPYJIHUYECTBO C TEXHU OOYUYHMTEIH, WIH
CIOCOOHM BPBCTHHIM. "30HaTa Ha OJM3KOTO pa3BHTHE" INPENCTaBIIsIBA HAOOPHT OT CIIOCOOHOCTH,
KOUTO IOAPACTBALIMAT MOXKE Jla M3IBJIHSIBA C TIOMOIN, HO BCE OIIEC W3MUTBA 3aTPyIHCHHS 1
M3BBPIIBA CAMOCTOSITEITHO.

AKO TE€3U TEOPETUYHH TIOCTAHOBKU CHOTHECEM KbM HAlllaTa TeMa, TO 1€ OTKPHEM IPSKO
MOTBBHPKJICHUE B MIPOBEACHUS 00YUUTENICH IIPOLIeC Ha KapcToB TepeH. Hampumep, ako yUeHUKBT ce
OIMTBA J]a OIUIIIC OT/CIHA KapCTOBH OOCKTH M Ta3M 3ajlaya My € TPYHA 3a OCBIIECTBSIBAHE, TO C
IIoMoIITa Ha IpernoaaBaTeilI U C HArjJiCJHa BU3yaJIHA U TaKTHJIHA NPCACTaBa, YUYCHUKLT YCIIIBaA 1a
HAJIXBBPJIM COOCTBEHUTE CH BBH3MOXHOCTH, JIOPU Ja Pa3TPaHUYM CTPYKTypaTa Ha BCEKU OOCKT U
TakKa MOCTEIIEHHO HAIpe/IBa B 00YUCHHUETO CH, TTOI00psBA U HAATPAXKA MMOTCHIIHAJIA CH.

OtHOBO cmopen Burorcku, HOeTCKOTO pa3BUTHE CE€ OCBIIECTBSIBA B COLIMyMa, Karo
collMajHaTa Cpejia urpac OCHOBHA POJISi BHB BCHUKH aCIEKTH Ha HETOBOTO pa3BHUTHE. HampeabKbT
Ha JIellaTa ce€ OCHOBaBa Ha BPBH3KAaTa U OTHOIICHUSATA UM ChC 3200MKAJISIINS TH CBAT, BPhCTHULIU U
BB3pacTHH. biarogapenue Ha M3rpakIaHETO HA TE3W OTHOIICHUS c€ CPOPMUPAT BUCIIHA TICHXUIHH
MPOIIECH M C OMUTA CH U OCMHCIISTHETO UM, YUCHUIIMTE YCISBAT Ja TH alanTHpPaT U MPHUTOIAT KbM
TEXHUTE COOCTBEHU MUCIIOBHU mponecu.

IMpod. I'enuo IIupboB, HAK-U3THKHATHAT OBJITAPCKU ABTOP B pa3jMyHH OOJIACTH Ha
IegarorukaTta u ICuxoJjiorusra, Imucai u 1o HpO6HCMI/ITe Ha TBOPYCCTBOTO, CHIIO MHOTOKpPATHO €
MOCOYBAJ 3HAYEHHETO Ha CpellaTa 3a pa3BUTHETO Ha TBOpuecKaTa JuYHOCT. Cropea HEro KakTo
HaO0JIIOIATETHOCTTA, TaKa M TIOJOKUTEIIHUTE OCOOCHOCTH HAa MHUCJICHETO M BHOOPAKEHUETO MOTaT
Jla ce BB3MUTABAT, KaTO OT 3HAYCHHE Ca CUCTEMHHUTE YIPAKHCHHS B OOpa30oBaTEIHHS TpOIIEC, a
CBIIIO U CAMOCTOSTETHATA ACHHOCT. 3HAYCHUETO HA CpellaTa He Ce OTPaHHYaBa CaMo C Pa3BUTHETO
Ha TBOPYECKHUTE CIOCOOHOCTU. TSl 7O rojisiMa CTENEH Ompeselis U CTENCHTa Ha MHIMBHIyallHATa
MoTpeOHOCT OT TBOPYECKH M3SBH, BIIMsE BBPXY MOTHBHTE 32 TBOpUecKa JeHHOCT. be3 moaxomsiia
cpela 3aJoKOUTe HsIMa J]a ce W3IO0JI3BaT, WM ITBK IIE Ce PeaiM3UpaT YaCTUYHO M HEJIOCTATHYHO.
(T'. Mupwos, 1982).

U3600. CommanHa cpena Ha MOTUBHUPAHU M JIFOOO3HATEIHM YYCHHMIIM, OOydYaBalld C€ Ha
KapCTOB TEpeH, OTIWYaBamla ce OT BeYe IO3HATaTa B YYWIHIIE, NPEAN3BUKBA CTPEMEX 32
YCBOSIBAHE HAa HOBW 3HAHWS M JOKAa3BaHE Ha JIMYHU KauyecTBa U YMEHHS B KOHKpETHATa OOJIACT.
COTBCHKBT C KOHKYpPEHTHA Cpefa 3a/IBIKBa WHCTHHKTA 3a CaMOJIOKa3BaHE M CaMOIIPE/ICTaBSHE.
CoumyMbT € Ompe/ersll 3a YYeHUIIUTE U Te Ce CTPEeMAT na M30srear nepudepusta My, KaTo ce
HACOYBaT KbM COILIMATHOTO OJ00pEHUE Upe3 yueHe U CaMOyChBBPIICHCTBAHE.

Il. PazauyHuTe acneKTH Ha KapcTa M eMONMOHAJIHOTO WM Bb3/eliCTBHE BBPXY
Y4eHUIM Ha BB3pacT Mexkay 13-18 roqunn

2.1. EMOIIMOHAJIHOTO Bb3/elCTBHE HA KAapCTa KATO MSICTO 32 U3IBa U MHTEPKYJTYpeH
o0MeH. EMOIMOHAIHO Bb3/IeliCTBHE OT He J0OPOTO ONa3BaHe HA KAPCTOBH 00€KTH

Jpyr OCHOBEH €JIEeMEHT OT TeopusiTa Ha BuUrorckm € BIMSHUETO Ha KyJTypata.Upes
YY4aCTHETO CHU B KYJITYpHHTE CBHOMTHS M HU3IMOJ3BAHETO HAa CHEUM(UYHU 32 HAIIUS COLUYM
MpeIMeTH, yYEHUIUTEe pa3dupaT Ba)KHOCTTAa M 3HAYEHUETO HA OMNPENETICHO IMOBEACHHE, KOETO
OKa3Ba BJIMAHUC BbBPXY TCXHUTC OYAKBAHHWA W MHUCJICHC B 6'L,Z[GH_IG. Bcsaxka KyJITypa C€
XapaKTepu3rpa ChC CBOUTE celU(PUUHU 00MYad U HPaBU M B3aUMOJICHCTBUETO C TSIX OINpeAess U
neduHUpa TMpaBWiIaTa Ha KynTypaTa. Te3w mpaBuia ca KOAMPAHU, KAaKTO B €KEIHCBHHUTE
MEXIYTMYHOCTHA OTHOLICHHS, Taka U B €3MKa, a U BCEKU €3UK MMa OIpeesIeHO ,,0THOIICHHE KbM
HU3pa3dgBaHCTO Ha CMOLHMUTE, MCKAYJINYHOCTHUTC B3aUMOOTHOMICHUA, pa36HpaHH;1Ta 3a
W3KYCTBOTO, UHCTUTYILIUUTE, HOPMUTE.

bi1aroTBOPHOTO BIMSHHMETO HA HAy4eHOTO 3a poJIATa Ha KapcTa B pPa3BUTHETO Ha
LUMBUJIM3AUATA [0 OBITAPCKUTE 36MH M M3BHCSIBAHETO HAa HAIIMOHAIHOTO HU CAMOCh3HAHUE € OIIe
e[lHa MPEeJIOoCTaBKa 3a 3apa)KIaHETO HA TPACH MHTEPEC y YUYCHUIIUTE KbM KapCTOBAaTa TEMaTUKa U
MOAXOJAIa OCHOBA 3a aHTaXHMpaHe HAa BHUMAHHMETO MM C HCTOpUYECKH (akTH H CHOUTHS,
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MOTBBPK/IABAIM 3HAYCHUETO Ha KapCTa KAaTo HAIMOHAIHO OorarcTBo. TyK Ie CH TIO3BOJISA JIa
u3pens camo 4act oT obektuTe Ha [IpTyBamoTo yuwnmme: Yepenumku manactup, Kpemocra B
JloBeu, ApxerekTypeH pesepnar ,,CkaiHH I'bPKBU Kpait ¢. FIBaHOBO®, neicTBall CKajleH MaHACTUD
»CB. lumutpuii becap6oBcku“, HarponaneH HMCTOPUKO-apXUOJIOTUYECKU pe3epBaT ,,Manapa® u
3amuTeHa MeCTHOCT ,,MalapcKu CKaJlHU BeHIH ', HalmoHaneH maMeTHUK Ha KyJiTypara ,,Anampka
MaHacTup®, ApXuUTeKTypeH pesepBaT ,Kammakpa®“, JIpsHOBCKM MaHacTUp W MHOTO JPYTH
3a0enexxuTeTHn Mecta oT beiarapus. EMonnoHamIHOTO BB3IEHCTBHE Ha TE3M OOEKTH € OTpa3eHO
BBPXYy M3ydaBammure Tu juma. Pororpaduute B mpuiiokeHue 1 ca 3amedaranu u3pakeHUsTa Ha
TOPAOCT, H3YMJICHHUE, TPCKIOHEHUE OT BHUJISTHOTO.

JleB Burorcku € eAuH OT MBPBUTE, MPEATOXKWIHM JeraTa ¢ yBpeKIaHus na ce o0yuyaBaT
3a€/IHO C IPYTUTE, HOPMAJHO Pa3BUBAIIM C€ JIela. ToBa MOXe O € Ollle €IuH IUTI0C 3a padoTa ¢
Jerara chc CHelHalHu oOpazoBaTenHH NoTpeOHOCTH, Korato aemara cbe COIl koHTakTyBar c
(U3HYECKH M TICKHXUYECCKH 3JIPaBH 32 Bh3PACTTa CH BPBCTHUIM W HAOJIFO/IABAT TSIXHOTO ITOBEACHHE,
YMEHHS U KyNITypa, T€ UMAaT MO-TOJSAM IIAHC Ja ce aanTupar KbM TAX. JloKaTo KOHTaKThT CaMo C
TEXHH BPBCTHUIM, KOWUTO CBHINO HMAT YBPEXKIAHWS, € Td OTPAHUYM U IIe TU JUIIHA OT
BB3MOXKHOCTTa Jla C€ 3alOo3HasAT C JACWCTBUTEIHHUTE NPUHLUIK M pa3OupaHus 3a KyJiTypara.
EcTecTBeHO TOBa € MOXKEIATEIHO U € OOBBP3aHO Hal-BeUYE C THPCEHE HAa CICIMAIUCTH B 00JacTTa
Ha pabotara ¢ nenata cbe COIl u cnenmanucT B 001acTTa Ha KapcTa, HO BU3yajHaTa MpeAcTaBa u
HEMOCPEACTBCHHSI JIOCET 10 KapCTOBHU IMEMICPU W BOJOM3TOYHHIM OWxa 00OTaTHIIM KaKTO o0miara
KyJTypa Ha Te3H Jiella, Taka Orxa CIIOMOTHAM U 332 PA3BUTHUETO Ha KOMYHUKATUBHUTE U COLIATTHUTE
UM YMCHHSL.

P.D.Bennet mpuema, ue: ,KynTypata BkIIOYBa BCHYKHM HEIIa, YMEHUS U HJEU, KOUTO
YOBCIIKUTE CHIIECTBA HM3MOJ3BAT W B KOWTO BSAPBAT — BCHUYKO, KOETO €IHO TIOKOJICHHE Ha
o0IIecCTBOTO MpeJaBa Ha CIENBAIIOTO. MarepuaiHaTa KyJiTypa C€ ChbCTOM OT BCHYKH OCE€3aeMU
HElla, KOWTO YOBEIIKUTE ChHINECTBA IPABAT, M3MOJI3BAT M KOUTO IPOJABAT IO CTOHHOCT...
Hemarepuannata kyntypa € abcTpakTHa, HO CBHIIO TOJIKOBA BaXKHA: TsI BKJIIOYBA IICHHOCTHUTE,
yOeXKACHHUSTA U TPaBUJIaTa, Ype3 KOUTO OOIIECTBOTO YIPABIISBA YOBEUIKUTE B3aUMOOTHOIICHUS. . .
Bcesika kyntypa € ocHOBa 3a pa3BUTHE Ha CYOKYJATYpH — TPYNH, KOWTO CIOJAEIAT IEHHOCTUTE U
MPOM3BEICHUATA HAa OOIIECTBOTO KAaTO ISUIO, HO CHIIO Taka MMAT pa3iMyaBalldl Ce MPAKTUKH,
MpEeANOYNTaHus U yOeKIeHus.

Hsma kak na He oTOeneXuM, uye TOBa OIlle BEIHBXK MOoIepTaBa 3HAUCHUETO HA KapcTa KaTo
HalMOHAJTHO OOTraTCTBO, IIEHHOCT, KOATO BCSKO IOKOJIEHWE CJIeJIBa J1a T03HABa, CbXpaHsIBAa M
mpenaBa Ha cieaBamoTo. [IporechT Ha 0Opa3yBaHe Ha BTOPUYHUTE KapCTOBU (DOPMHU: CTAaKTUTH,
CTAJIaTMHUTH, CTAJIAKTOHH Tpa€ CPAaBHUTEIHO IBITO, cpeaHo Mexay 65-80 rommam 3a 1 cm., a
CaMOTO pa3pylIeHHE CE H3BBPIIBA 32 YacTU OT CeKyHAaTa. KapcroBuTe pailoHM W Haii-Bede
MEMIEPUTE B TSIX Ca HOCUTENIM Ha Pa3HOCTpaHHA MH(GOpMAIUs 3a Pa3BUTHETO HAa MaTepHaHATA U
JyXOBHA KyJITypa Ha YOBEYECTBOTO, KUBOTHHCKHUS M PACTUTEJICH CBAT, HACEISIBAIM IUIAHETaTa B
JIOUCTOPUYIECKO U MCTOpHUYECKO BpeMe. CTaTaKTUTUTE, CTAIATrMUTHTE U BCHUKU APYTH MUHEPATHH
oOpasyBaHus 00yCIaBAT HEMOBTOPUMOCTTA M KpacoTaTa Ha MEIIepUTe U HUIIO HE MOXKE J1a H3BUHH
JUBAIIKOTO OTHOIIEHUE KBbM MEHIEPHUTE 00pa3yBaHUsA. 32 OTPOMHO CHXKAJIEHUE TOJIIMa YacT OT
OBJTApPCKUTE TICHIEPH Ca CE NPEBBbPHAIM B apuIM Ha TpadUUHOTO HM3KYCTBO Ha HETPAMOTHH
aBTOpH, JbpKAIIM HA BCSAKA IICHA JIa YBEKOBeUaT UMEHaTa cu. Haamucu, cTpenku, u34erbpTanu 1o
CTEHUTE WM HaJpackaHu ¢ 00s, HEABYCMHUCJICHO coyaT 3a MpeOWBaBaHETO B TelIepara Ha
nopenHus “cmen" u "KyntypeH' wusciemoBaten. ChIIUTE ,,U3cieAoBaTeN , 0e3 Ja ce 3aMUCIST
M3XBBPJISAT OPTAHUYHH, XUMHYECKH U MEXAaHUYHH 3aMBPCHUTENIA B TEIICPH W MPOIACTH, KOUTO ca
KalnTUpaHU WIHA TONajgaT BbB BOJOJNAWHU 30HHM M MPEIU3BUKBAT 3aMbBPCSBAHETO HA IMOA3EMHHUTE
Boju. COIBCKBAWKH Ce JIMIIEC B JIMIE C TIOJIOOHH SIBJICHHS, € HEBb3MOXKHO YUYEHHUIIUTE Ja OCTaHAT
PaBHOMYIIIHUA, KOHCTATUPAWKH MPOSIBUTE HA BAH/IAJICKO OTHOIICHHE U HEBH3MOXKHOCTTA J1a OIMa3HM
COOCTBEHOTO CH HAIIMOHAJIIHO OOTaTCTBO.

ChIecTBEHO BIHMSHUE BBPXY JAETCKATa NMCUXMUKATAa OKa3Ba M OMO3HABAHETO HA KAPCTOBUTE
ekocructeMr. KakTo € M3BECTHO B MEMIEPHUTE CHIIECTBYBAT TPU OCHOBHU TPYIH: KUBOTHU H3ISIIO
MPUCTIOCOOCHU 3a XKHUBOT IO/ 3eMSTa, 32 KOWTO MEIIePUTE ca SAUHCTBCHUTE YOEKUINA; )KUBOTHH,
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KOUTO HaMUpaT BpPEeMEHHO YyOexulie B TEHIEPUTe © CIIyYalHH TOCTH HAa  TOJI3CMHHUS
cBaT. [lpunennre HanpuMep ca eAMHCTBEHUTE O03alHUIM, TPUCTIOCOOCHU 3a )KHBOT B TEIIEPHTE,
YHHUKAITHU ChC CIIOCOOHOCTTA CH 33 aKTHBEH MOJeT. BCHYKo, CBBP3aHO C )KUBOTA B MEIMIEPHUTE, SPKO
ce 3areyvarBa B Chb3HAHHETO Ha yueHHIHTe. ChIIOCTaBKaTa Ha MpayHa, CTy/I€Ha U BIIaKHA Teliepa u
MSCTO 3a OOMTaBaHE M JKUBOT, 3a YUEHMIIUTE Ca JIB€ NMPOTHBOPEYAIM CU MOHSITHUS U CJE/Ba Ja Ce
Mpoydar, Jla ce aHaJlIu3HupaT, 3a Aa ObaaT pazOpanu. KpexkoTo exkopaBHOBecHE B MELICPUTE U
BCHUYKO, CBbP3aHO C MHOTOOOPA3UETO Ha MemiepHaTa ¢payHa ru Kapa Ja ce YyBCTBAT OTKPUBATEIH U
€IHOBPEMEHHO 3alIUTHUIIA Ha TIEIIEPHUTE OOUTATEIH.

[IBeTHOCTTa Ha NETCKOTO MMCIEHE € CBBP3aHO C AHAJIOTUU U BPB3KU MEXAYy OOEKTHTE,
TeXHUTE OOIIM YepTH WM KadecTBa. Hampumep, pasriiexaaHeTo Ha JBOMKAaTa TMOHSATUS —
neniepa/mpuiienn MoXxe Ja J0Beje 70 o0ma Bpb3ka — crelneosnor/mpodecusi, CpeACcTBO Ha TpyJa.
[TonyyeHoTo nousiTue ce 0OBHP3Ba C HOBU U T.H.

[leHHOCTTa Ha aHAJIOTMYHOTO MHCIEHE €, Y€ ToMara Ja c€ BUIM KaK H3TJeXJaT eIHU
MOHSTHSI B CPAaBHEHUE C IPYTHU U J1a C€ OTKPUAT BPB3KUTE MEXKY TSIX, Aa CE HACOUYU MHUCIIEHETO KbM
pasznuyaBaHe KauecTBaTa Ha HEllaTa Bh3 OCHOBA Ha pa3iIW4YHU TNeAHHu Toukd. [Ipu m3mon3BaHe Ha
AQHAJIOTUS YUYEHHUIUTE pasloyiaraT ¢ pazIudyHu oOpas3ly, ChAbpXKAIld CHhBKYMHOCT OT pa3iUuyuHU
YMCTBEHHM WJIM TMPAKTUYECKU OMEpaluy, KOUTO Ce MpHiaraT B OMpeJesieHa MOCIeI0BaTEIHOCT.
W3BbpIiBa ce CpaBHUTENEH aHAIM3 - MUCIEHO ChIIOCTAaBSIHE HA Ma3eHUTE B nmamerTta oopasmu. Ha
0azaTa Ha cTapuTe 3alIOMHEHH IMOAXOJU M 00pa3ly ce HACIarBaT HOBU MOHSTHS U BPB3KU MEXKIY
TAX.

Taka nmpemMuHaBailku Mpe3 MOHATHATA Teliepa, Mpujier, CIeIeoor, YISHUIIMTE HACIarBat

pa3IMYHM AHAJOTMM Ha TMOHATUSATA W BPB3KUTE MEXIY TAX, AOpPa3BUBAT XHUIIOTE3UTE CH,
JIOBEpsIBAliKM Cce€ Ha HATPYMaHWUTE B MameTTa oOpa3iy M ChIIOCTaBKU M JOCTUTAT N0 PEe3yiaTar —
€KOCHCTEMa, Ype3 TpaHchopMallysi Ha MOHITHETO - J0 OMa3BaHE Ha MEUIepHa EKOCUCTEMA.
U3600: Tlpu KOHTAKT C Pa3NUYHU KYJIATYpH YUEHHUIIUTE MOJEIHUpAT CBOETO MOBEACHHUE, yuaT ce,
pa3BHBAT u 00OTaTABAT JIMYHOCTTA CH. TOBa € mpeKkpacHa BH3MOXKHOCT JIa HAMpaBsAT ChIIOCTABKA HA
CBOMTE 3HaHUS B 00JIaCTTa Ha KapcTa C yUYEHULU OT IPYTH IbpXKaBH, Ja YIPAXKHAT BJIaJJICCHETO Ha
9yXK] €3UK, Ja C€ HaydaT Ha TOJEPAHTHOCT KbM APYTHU KYyJIATYPH M €THOC, J]a Pa3BUAT YyBCTBO Ha
TOPAOCT, pa3Ka3BaliKu 3a KyJNTYpHUTE 3a0€lIeKUTEIHOCTH, 3a HUCTOpHSITa Ha CTpaHaTa HH,
oTuuTaliku (Qakrta, 4ye B bearapus memiepure NeKIapHpaHU KaTO MAMETHHUIM Ha KyJlTypara oOT
HanoHaHo 3HadeHue ca 138; Jla mpoyuaT u criofensT onura B 00JacTTa Ha ONa3BaHe Ha KapcTa B
JPYTH CTPaHU.

2.2. EMOUMOHAIHO BB3J€HCTBHE HAa KapCTa KaTO0 TYPUCTHYECKA JECTHHANUS M
HH(pacTpyKTypa

B 4doBenikust opraHu3zbM UMa U €MHOOOPCTBO M pa30UPaTENICTBO MEX]y EMOLIMOHAIIHOTO U
panoHaTHOTO. PalimoHamHUAT yM € HAYMHBT Ha MUCJICHE, KOUTO OOMKHOBEHO OCh3HaBaMe: TOH €
MO-CUJIEH, KOTaTo CTaBa BBIIPOC 32 BHUMaHUE, Pa3MHUCHI, MpeleHka u paschbxiaeHue. Ho pemom c
HEro ChHIIECTBYBAa WM Jpyra MO3HABATEIIHA CUCTEMa, WUMITYJCHUBHA W MOTBIINA, MOHSIKOTa JOPH
HEJOTMYHA — €eMOLMOHANHUAT yM. [la 3Haem HeUo u ,,4a ro YyBCTBALI ChC CHPLETO CH TH JlaBa
Mo-pa3inyHa yOeeHOCT, HIKaKBa MO-IbJI00KAa CUTYPHOCT OT TOBA MPOCTO Ja CM MH(OPMUPAH MO
cboTBeTHaTa Tema. Jla cu ce modyBCcTBajd OTKpHUBATENl Ha IelEpara, CIyCKalKu ce C BBXKE B
IBIIOOKATA M CBHITHOCT, Aa CH pa3riiefall ¥ MpOydYniI CKamHUTe i Gopmu, 1a cH yceTusn ycTpeMa Ha
MPUIETTUTE OKOJIO Te0 € HeCpaBHHMO C TOBa Ja cH MH(GOpMHUpaH C MPOM3XOJa M CTpPOeka Ha
nemepara, BUAOBETE OOMTATeNM B HEs, BIMSAHUETO HA pasinyHU (pakTopu 3a oOpa3yBaHETO Ha
BTOpUYHUTE KapcToBH (opmu. ChliecTByBa TIpajals MEXAY paldoOHAJIEH M €MOIMOHAJeH
KOHTPOJI HaJl yMa; KOJIKOTO IO-MHTEH3UBHO € YyBCTBOTO, TOJIKOBA IO-CHJIEH CTaBa EMOLIMOHAIHUAT
yM, U TOJIKOBa IMO-ciad palnoHAIHUAT. Ta3u cxema ce IbJKH Ha XWIAJOJETHOTO €BOJIIOIIMOHHO
MPEIMMCTBO Ha €MOILIMUTE M WHTYUILIMUTE JIa OTKIIOYBAT He3a0aBHA peakIlysl B CUTYallld, B KOUTO
KUBOTBHT HU € U3JI0KEH Ha OMACHOCT M B KOMTO JOPH MHT Pa3MUCHJ MOKe Jla HaBpeau. B moBeueTo
MOMEHTH TE3M JIBE€ CTpaHHM Ha HAllMsig yM ca B JClIMKaTHa XapMOHUS, 4YyBCTBaTa ca oOT
M3KJIIOUYMUTEIHA BAa)KHOCT 3a MHCHITA, a MHCBHIATAa — 3a 4dyBcTBara. Ho koraro emouuute ce
pa30ymryBaT, OaJlaHChT H34€3Ba. EMOLIMOHAIHUSAT YM C€ HA/IUTa U MOTHIIKBA PAIlMOHATTHUSI.
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[To cBoOsiTa CHUTHOCT MOJIOKUTEITHUTE EMOIMH OMXa CTUMYJIMpAIM HHTEPeca Ha YUYCHHULIUTE
Jla OTKpHBAT, Jla MPOYYBaT, /Ja €KCIEPHUMEHTHUPAT, Aa ThPCAT HOBU MOJAXOAM M METOAH, 3a Ja ce
I00JIMKAT TO-OJTM3KO /10 MHTEpECyBalaTa I'm ¢ MHOTOOPOMHUTE CH MPEIU3BUKATEIICTBA KapCTOBA
TemaTtuka. EMonuure B cityyas ca mnoaOyAMTeNH, a pa3yMbT JOMbJIBA U A0pa3BUBa HH(POpMaIUATA.
[To3oBaBaiiku ce Ha 3aCHJICHUS MHTEPEC HAa THHHEHIKBPUTE KbM BCSIKAKBU €KCKYP3HH, U3JIETH U
IUTAHUHCKH TTOXO/M MOYKEM IO-TI0IPOOHO /1a c€ CIIPeM Ha €eMOLMOHAIIHOTO BIMSHUE Ha KapcTa KaTo
MSICTO 32 TYPHU3bM, CKaITHO, TIEIIEPHO KaTepeHe, eKCIIEANIINH, U3CIIeIOBATEICKH IPOYYBAHUS.

BbB BB3pacTtTa Mexay 13-18 ronunu, oT 0cOOEHO 3HAUEHUE 32 YUCHULIUTE € BIUSHHUETO Ha
rpyrmara ¥ colajHaTa npuHaaiexxHocT. ToBa e meproaa Ha KyMHPHUTE, Ha CHITHUTE TIPE)KUBSIBAHUS
U CTpeMerka Jla ce MPOSIBUILL, J1a Ce JJOKAXKEIll Ha BCAKA 1ieHa, Aa Obaem oJ00peH U MpHeT.

Besika exckyp3us, BCEKH HW3J€T M TOXOJ CONMKaBaT YYacTHHUIMTE, TaM C€ Ch3JaBaT
NPENOCTaBKU 3a HepopMaaHO OOIIyBaHE M M3sIBM Ha pa3IMYHM KayecTBa KaTo. apTUCTUYHU
3a70k0u, pru3nuecka N3APHKIUBOCT, BOJIA, LIEICYCTPEMEHOCT, TIPOCTPAHCTBEHA OPUEHTAIHS U JIp.
[lomanaiiku Ha MecTa ¢ TPYAHO JIOCTBIIHM KapCTOBU OOEKTH, OCBEH OCOOCHOCTTa Ha TEpeHa,
BIIMSIHME OKa3BaT MOJKpENara W MOOIIPEHHUETO Ha MPHUATEINTE, BH3MOXKHOCTTA J1a MPEOIOJIeeNI
HEYBEpPEHOCTTa U omnaceHusTa cu. [la Opaem yact oT rpynara, Ja JaBall U Ja M0JIydaBalll oMo,
Jla BIIPETHENl HAJMYHUTE CH PECYpCH, 3a Ja AOCTHTHENI IIeNTa, Ja MOXem 0e3 3aApBHKKH Ja
CHOJENAINl KAaKBO CH YCeTHJ M KaK CHU c€ 4YyBCTBaJ. BB3MOXKHOCTTa 3a CIOAEISHE Ha ONUT U
MIPEKUBSIBAHMS Ca OT OCOOCHO 3HAYEHHE 3a Ta3H BB3PACT. 3a ChKAJICHHE CHbBPEMEHHUTE MIIAJICKU
4yecTo He OOlIyBaT IO HAauWH, KOMTO OM pa3Kpui TEXHU KayecTBa M uHTepecu. Haili-uecto Te
KOMYHHUKHPAT IPe3 MOHUTOpA Ha KOMITFOTHPA WM JHCIIIes Ha TenedoHa, a BCEKH eKpaH e bapuepa,
HENpeoI0JUMO MPEMSATCTBUE 3a OTKPUT JHMAJIOT, 3a M30srBaHe Ha HeynoOHa Tema, Ja HaTHUCHEII
OyTOHa ¢ EeMOTHKOHA JIMYUIIE WJIK HAIIPaBO Ja NMPEKbCHEI Bpb3KaTa. TUHHEKbPBT € ,,0c00eH BUI"
Y MOMHYETa, 1 MOMYETAaTa Ha Ta3u Bb3PACT U3IJICKIAT HACKEHHU, YECTO arpECUBHU U HETIOKOPHH, a
BCBIHOCT Ca MHOTO PaHUMH U YS3BHUMH. B jkemaHumeTo cu ga ObJaT HE3aBUCHMH, TOJIEMHU U
CBOOOHM, TPABAT I'PEIIKK U UMAT HEOOXOAUMOCT Jla UM ce€ MOAaJie pbKa, 1a ce o0IIyBa C TAX, Ja
ObJaT MOTUBUPAHU H MOOIIPSBAHH.

H3600: KapcroBure 00EKTH, KaTO TypUCTHUYECKH IECTHHAIMM Ca OLIE €HAa BB3MOKHOCT
TUHHEHDKbpUTE 1a ObaT cede cH, Ja ObAaT MpUeTH, J1a CIOACHAT U 1a o0mryBaT. CHeneoa0KKUTe
KIIyOOBe, U3CJIEJOBATEIICKUTE MMPOEKTH, TYPUCTUUECKUTE NTOX0AU (HOpMHUpAT y MIIAJICKUTE KauecTBa
KaTro OTTOBOPHOCT, TOJIEPAHTHOCT, YCBpAWE, YHOPHUTOCT, €TUYHOCT. J[OKOJKOTO €MOIMHUTE ca
CBbpP3aHU C OLIEHKaTa W WrpasT BakHa poOJs B HAuMHA, N0 KOMTO ce B3eMaT pELIeHMsd, Te
OTIpEJIEJICHO 1I1e MOBJIUAAT 0JaroTBOPHO HAa THHHEHKBbPUTE, Ja C€ HAy4daT J1a Cra3BaT UHCTPYKIIHH,
Jla 3a4UTaT aBTOPUTETH M Aa ObJAT OTTOBOPHU KbM ceO€ CH M KbM Jpyrure. A MOYYBCTBAIM CE
yBEpEHH, OTKPWJIA CBOUTE KAauecTBa M HAYUYHJIM C€ Ja OTCTOSIBAT CBOMTE HMHTEPECH, CHIIUTE TE3U
MJIaJIeKU ITOCTENECHHO 11I€ C€ Hay4daBaT Aa OOLIyBaT UCKPEHO U JJOPM J1a He ca 000pEHH ,,Ha BCAKA
[IEeHa U HAIbBJIHO", J1a ca HAasCHO C MCTUHCKOTO CH a3 W Ja ro pa3BUBaT. 10Ba HEMHHYEMO Il
o100pH U KOMyHHMKAIUATa ChC COOCTBEHUTE UM POJUTENH, IPENOIaBaTeIN U APYTH Bb3PaCTHU.

W 10KONKOTO MJaieXKUTe B Ta3U Bh3pacT ca OOpOEHN M UyBCTBOTO KM 3a CIIPABEIIMBOCT €
CHJIHO DPa3BUTO, HsAMAa KaK Ja OTMHHEM M HEOIarompuATHOTO BIMSHME Ha HSAKOM He Jo0pe
oomucnenn wuH(pacTpykrypu. Hanpumep mnemiepata ,Jlemenuka®: HEChOTBETCTBHETO Ha
€CTeTUYeCcKa TJIe/IKa - IUIAHMHCKU BB3BHUIIEHHUS B KOHTPACT C MOJEPHUCTHYEH CTHJI Ha oduc or
QIyMHHUH, CTBKIIO M TPAHUTOTPEC, a 10 Hero OyTadopHa memepa ¢ MpaBKa Ha MOKPHBA, CIyXKella
3a TIpeABEpHE Ha HEMOBTOPHUMHS IO POJia CH  KapCTOB OOEKT - memepara ,JlemeHnka® m BCHYKO
HAOKOJIO 3a00MKOJICHO C TNPHUKAa3HU JETCKH Tepou KaTo TpHUIiaB 3MeH, 0aba fra Ha Mmerna,
HeycremleH onuT Ha [lenensmnika, mo JymMure Ha €IUH TUHHEHDKBDP, LUTHPAM IO TOCIOBHO ,,CTaTys
Ha TPaBECTUT", PUIIAP B IOCTIEXH U OILIe NMPEBBILTBIICHUS OT IPUKa3HUA CBAT. B nombiHeHue neTexn
TeaTbp MojA (opmara Ha OXJIIOB ChC CEJAJIKM HaloJ00sBaIlM LIBETYETa, HAOBP30 HAXBBPJSHU OT
JeTcKa pbka. Bcuuko ToBa Ou OMII0 4yAecHO 3a AETCKU YBECEIUTENEH MapK, HO CUITHO KOHTPacTUupa
C IPUPOAHUTE 3a0CICIKUTEITHOCTH KaKBaToO € Temepara ,,Jlemennka®,

HeBeposiTHaTa ctocOOHOCT Ha MCUXMKaTa J1a paboTH ¢ 00pa3u U KapTUHH HEMUHYEMO IIie
CBBp3Ba y IOJpAcTBAIIUTE OOpa3sUTe Ha TMPUKA3HUTE I'epor, OOUTABALIM IPOCTPAHCTBOTO OKOJIO
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nemiepara ,,Jlenenuka®, ¢ mryma ot 3ByKa U CBETJIMHHOTO IOy B ,,KOHILIEPTHATA" 3ajia HA Melepara
U MpUJIENHUTE, OCTOSIHHUTE OOUTATeNM Ha reuiepaTa... Bcuuko Bb3/eHCTBa HAa BB3NPUATHATA HA
MOJIPACTBAIINTE, HO TMOBEYE IIe € HETaTHMBHO, W €CTECTBEHO € JIa MPOBOKHpA TAXHOTO OTPOMHO
yudyJBaHe, BB3KJIHUI[AHUE M MPOTECT U 3a/laBaHe Ha BbBIpocU Karo:“Hamu Bceku nrym Biusie Ha
MPUJICTIMTE U 3acTpaliaBa 0OMTaBaHETO UM B remiepaTa?” ...

(TTpunoxenue 2 - CHUIMKOB MaTepHa )

2.3. EMonmoHa/IHO BJIMSIHME HAa KapCTa KaTO CHCTEeMAa 3a CMMOMO03a MeKAy pa3ju4HU
y4eOHH TUCHMITHHI

B Hamm 1HU BCe 1M0-aKTyalTHO 3BYYH BBIIPOCHT 32 ONTHMHU3HPAHE Ha Mpoleca Ha 00y4YeHue,
C 1171 TIOCTUT'aHe Ha MM0-100py pe3ysITaTH B ITO3HABAaTEIHATa IEHHOCT Ha yueHHIuTe. B ocHoBaTa Ha
TO3H TIPOLIEC € KEeNATeITHO J1a ObJe 3aI0)KeHa KaTo OCHOBA B3aMMOBPB3KATa MEXIY €CTETHYECKa
CTOMHOCT Ha cpelaTa — MNPUPOAO-MAaTEMaTUYECKH HAyKH, TYXOBHOTO 3HAUYE€HHWE M LIEHHOCT 3a
UCTOpHATA - XYMaHUTAPHU HAYKH, apTUCTHYHHU HArjacu — M300pa3uTeNTHO M3KYCTBO M My3WKa U
clefiBaiiku mporecute Ha HMH(OpMaTu3anus Ha oOpa3zoBaHueTo. Taka Moxe Ja ce H3BJIEKaT
MaKCHMaJlTHU TUBHJICHTH B O0JIaCTTa Ha 3aCHJIBaHE HAa MHTEpeca Ha yYEHHUIIMTE KbM KapcToBara
TEMaTHKa, a CIOCOOHOCTTA 3a TBOPUYECKO IMPEJCTABSIHE HA WAEH, EMOLIMU M MPEXHUBSIBAHUS 4pe3
OTI03HABaHE HAa KAPCTOBU TEPUTOPUHU M OOCKTH J1a CE ONPEACITH KaTo KYJTYPHA KOMIETEHTHOCT.

AHanu3upaiiku HOBUTE TEHJCHIIMHM U TEOPUM B ChBpPEMEHHaTa IMAAKTHKA, MOTaT Ja ce
HaNpaBAT CJICTHUTE 3aKIIOYEHUS. — 3aCHJIBAHETO HAa HMHTEpeca Ha yUYEHHIIUTE KbM KapcTa ce
OCHOBaBa Ha ONUTA, a TOW ce MpHUI00MBa, Ype3 aKTUBHA JIEHHOCT B 0Opa3oBaTeIHaTa 00J1acT, KaTo
MO3HaHUsA O Treorpadus, Xxumus, pusnka u UcTopus.B cbBpeMEeHHOTO 00pa3oBaHHE BCE MO-YECTO
Ce aKLEHTHpa Ha BB3MOXHOCTHTE 3a pa3BUTHE Ha ONPEAEICHH CIOCOOHOCTH Ha JIMYHOCTTA U
aKTHUBHO c€ OOCBHKAAT BB3MOKHOCTHUTE 3a yueHe Ipe3 Leius KUBOT. IIpu 3amo3HaBaHETO IO-
MOJIPOOHO C KAPCTOBA TEMATHKA U MO/ Bb3J€HCTBHE HA €eMOLIMUTE, KOUTO U3MUTBAT YUEHULIUTE IIPU
o0yuyeHHs Ha KapCTOB TEpPEeH, T€ MOTaT Ja pa3BUBAT apTUCTHUYHHUTE CU 3aJI0)KOM C PUCYHKH,
JUTEPATYPHHU UM My3UKaIHU TBOPOU. Jla mogoOpsAT mpocTpaHCTBEHATA CH OPUEHTALUs, CIIOPTHUTE
CH YMEHHS M KPEaTHBHOCT, KaTo He MpeHeOperBaT KOJUYECTBOTO PENpoaylHpaHa WH(pOpMaIys,
Kacaella BCHMYKO CBBP3aHO C KapcTa, HaydeHa B uyacoBeTe B yuuiumie. CamMoTo o0ydeHue Ha
KapCTOB TEPEH IO3BOJISABA Jla C€ BHBE)KAAT MHOBATHBHU IMEArOTHYECKU TEXHOIOrHHU (HATIICAHO a2
ce OI03Hae MPOTUYAHETO HA XUMUYHUTE PEAKIUU U BB3IACHCTBUETO UM BBPXY CKajlaTa — 00ydeHHe
0 XMMHS, H3y4yaBaHE Ha I[ONMYyJIAMUTE HAa NPWIENUTEe, 3HAYEHUETO Ha BBPTONUTE 32
Omo3eMenenueTo U T.H — OO0ydeHHe Mo OHOJorvs, ABIOOYMHA HA ITUTACTOBETE, CTPYKTypa —
reorpagusi, OO3HaBaHE Ha KAPCTOBUS OOEKT, KaTO KYJITYPHO-MCTOPHUYECKA LIEHHOCT — YPOLH IO
WCTOPHS; ¥ MHOTO JIPYTH Y4eOHU JAUCIUILTAHY TTO3BOJISIBAM HAa YYCHHUIIUTE J]a CE cCaMOo00yJaBar u
pa3BUBaAT MHTEpeca CHM KbM KapcTa M 3a B Obaemie. HoBuTe TeXHONOTMYHM cpeicTBa caMo Ouxa
JOTIPUHECIA 3a BIIBOSBAaHE Ha YYCHHIUTE B CHOTBETHATa TeMa M 3a TNOMYJSpHU3UpaHE Ha
NPUIOOUTUTE OT TAX 3HAHMS C MPUATENIU U CbydyeHUIM. B kapcra ce kpue HaJuuueTo Ha HeOOsITHU
BB3MOKHOCTH 3a MIPOYYBaHE, HJIEH 32 OCMUCIISIHE, Pa3IMYHA BPB3KH MEXIy MPEIMETUTE, Ha MPHB
1orJie]] NPOTUBOPEYHMBH, HO CHJIHO BIMSACHIM HAa BB3MPUATHATA HAa YUEHUIMTE, MPUKOBABAIIU
BHUMaHHMETO MM ¥ TIPOBOKHPAIIY MUCIUTE UM. Hampumep: chueTaHneTO Ha My3UKAITHO O3BYUYCHHE
B Ieniepa ¢ JEeKIHs 3a CTpPyKTypaTa Ha BTOPUUHUTE CKAJIHU 00pa3yBaHUs M MPOYyYBAaHE Ha ChIIaTa
Ta3u Teniepa ChC CIIEJCOI0KKa TeXHWKa W obopyaBaHe. Taka ce mopaxaa XapMOHHYHA BpPB3Ka
MEXJy: My3uKa, reorpadus, pusnuecka KyiaTypa ¥ cropT. A Temara npejajara J0cTa oOIINpeH
JIMana3oH 32 KOMOWHAIUS Ha Pa3IMYHU JUCHUTUTMHU. ToBa 0e3CnOpHO O pa3BHIIO TBOPYECKOTO
MHUCJIEHE U KPEaTUBHOCTTA HA YUCHULIUTE.

H3600: HacouBaiiky ce KbM MHTEPECUTE HA YUCHHUIINTE B PA3IMYHHA 00JIACTH, MOXKEM J1a UM
MIPEJOCTaBUM KaToO €JMHHA o0lia miaTgopma - KapcToBaTa TEeMaTHKa, Ha KOATO Te Jla Hacjaraat
NpUIOOUTHTE 3HAHHUS OT PAa3IMYHHM IMPEIMETH W TIOCTETICHHO Ja MOOWST IThJIHA TpEICTaBa 3a
JMHAMUKaTa Ha TPOLIECUTE, CKOPOCTTa HA pPEAaKIMUTE M KaTalu3aTopuTe,  OUOJOTMYHHTE
0COOEHOCTH W TIPENINOCTAaBKH, BIMSHUETO HAa €pO3HATA, 3HAUEHHETO Ha KAPCTOBUTE W3BOPH U
MOJNOYBEHH BOJAM, a U MHOTO JPYyrM 3HaHHUS oOorarsBaiiy oO0IaTa UM KyJTypa, CBbpP3aHU C
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I/IHTepeCI/ITC nu HpeILHO‘-II/ITaHI/IHTa UM KbM onpez[eneHa HaYKa nu pa3BI/IBaHII/I y TiIX YMGHI/IH nu
CIIOCOOHOCTH KOUTO T€ UCKAT Ja pa3BUBaT.
(ITpunoxxenue 3 - CHUIMKOB MaTepHal )

2.4. EMOUMOHAIHOTO Bb3/eliCTBHEe HA KAPCTOBH O0EKTH MPH HEMOCPEIACTBEHOTO UM
OMO3HABaHe HA TepeH

3a BCSKO TMCUXHMYECKO BB3JICHCTBUE MPHOPUTET MMAT B3aWMOBpPB3KaTa M OOIIyBaHETO, a
MpOLIEChT HA B3aMMOOIIO3HABAaHE € OOBBpP3aH C MpHEMaHEe W MpeAaBaHe HAa HWHQOpMAIHS,
W3BBpIIBAIL ce TI0 3 HHPOPMAIIMOHHU KaHAJA: 3pumeiet, ciyxos u cemuger. Kananure ca pa3BuTH
C€IHAaKBO I[O6p€ HpI/I BCCKU MHAUBUI, HO O6I/IKHOB€H0 €AUH OT KaHAJIUTC € BOACII N onpez[enﬂ TUIIA
BB3NPUEMaHe, OCMHCIISHE, IpepaboTBaHe, 3alOMHSHE M IpeaaBaHe Ha uHbopmanusa. Ha Tasu
OCHOBA Ca OMpECIICHH TP OCHOBHH WH(GOPMAIMOHHH THIIA: 3pumesieH, CIyX08 U cemuser THIL.
Pasno3naBanero Ha WH(OPMALMOHHUTE THUIIOBE IMO3BOJSABA MO-JIECHO, SICHO M JOCTBIIHO Ja Ce
MmoJiHece MH(OpMAIUs HAa YYCHHUIIUTE C IeJT YCBOSBAaHE HA Y4eOCH MaTepual W 3alaMeTsBaHe, a
CBHILIO TaKa yJIECHSBA YCTAHOBSIBAHETO HA THUIA EMOIIMOHAIHO BH3ACHCTBHE, XapaKTEPHO 32 BCEKU
OT THUIIOBCTEC.

Haii-0o0m10, 3puTe THUAT THI BB3IpHEMa U OCMUCHSI HH(OpManuara mo-goope, Korato s
BU3yaJM3upa. 3a cayxosus mun € HeoOXOIUMO da uye TIpeoCcTaBeHaTa My WH(pOpMaIs, 3a aa s
3amametu. [lpu 3amamersiBaHe Ha HOBa WMHGOpMALMS TO3U TUI HAN-UECTO ueme HaA 21AC UlU
paskazea. CSTUBHHST THIT H3BBPIIBA OTPEICIICHO JCUCTBHE, 33 J1a OCMUCIIM U 3allaMeTH HElo3HaTa
uHpopmanusa. B peyHuka cu pa3nUYHUTE TUIMOBE IMOJI3BAT HAW-4e€CTO OYMH OT BOJACLIUS CH
WHPOPMAIIMOHEH KaHaJl, KaTo 3PHUTEIHUAT THII C€ HAcOo4YBa KBbM H3pa3H, CBBpP3aHU C 00pasw,
KapTUHU M LBETOBE, HAMPUMED:,BIKIAM CHTyalusaTa“, ,IlieJ[kaTa € HEBEpPOSITHO KpacuBa“,
,OJIeCTAIlla TIEPCIeKTUBa", ,,CHBO €XelIHeBHe“, ,,00pa3HO kazaHo“ wu Jpyru. B HeBepOamHara
KOMYHHKAIUS CU CIIYXH C IIMPOKH KECTOBE, YECTO C Pblie MOCOYBA U PUCYBa KapTHUHHU, CTOU Ha
pascTosiHEe OT ChOeCeTHMKA CH, 3a JIa MOXKE Jla CJICAN BCEKU JICTANI OT SKCIIPECHBHATA MUMHKA H
Haii-Be4e OT 3HAUYCHHE € KOHTakTa My ¢ ouute. CIyXOBHST THUII W3MOJI3BAa HAN-uecTO H3pa3H
CB’bp3aHI/I C pa3HI/I‘IHI/I CJ'IYXOBI/I B’b3HpI/I$ITI/I$I )41 My3I/IKaJ'IHI/I TOHAJIHOCTH, KaTO:,,‘-IYBCTBaM CC B
JTUCXapMOHHUSA ", ,,3By4dIll MU (almmBo’, ,,HACTPOCHHETO € MaXOpHO“, ,,BCHYKO € IO HOTHU" |
I[pyrI/I. HpI/I TO3HW TUII MUMHKATA U 1103aTa HA TAJIOTO YECTO Ca 3aCTUHAJIN, U3IJICKIa JICKO OTHECECH,
csKall ce € 3aciyman B Hemo. OCHOBEH MH(OpMalMOHEH N3TOYHUK TYK € IJ1achT Ha ChbOeCceTHUKA.
3a CeTMBHMS TUI JOyMHWTE WU3pas3siBaT pa3Iu4yHU CETHBHM YCELIaHWs, Hampumep:. ,,TOIUIN
OTHOIIIEHUA, ,,HACTPOCHHETO € ToA HyJaTta“, ,HEmo OXJagHAX KBbM TO3W TMpPEAMET ",
,»TIperoIaBaTessT Ma TBbhpa phka'“. HeBepOamHaTa KOMyHHKAIMS € Hail-Beue B HETIOCPEICTBEHUS
KOHTAaKT, JOKOCBaHe, JOMHp, MOTyNBaHEe M YeCTO, 0€3 Ja ce yCeTH, TO3U THI HaBIW3a B JIMYHATA
TEpUTOPHsI Ha chbOeceAHHMKa CU. 3HAUMMa YacT OT MH(pOpMAIMATa CH TOJIy4daBa 4ype3 TaKTUIHU
yCelaHusl.

[Ipu oOyumrTeneH mpolec, B KOWTO ca 3acCThIIEHM M TPUTE KaHala 3a TpeJaBaHE Ha
nHGOPMAIMOHEH/ICKIIHOHEH MaTepHasl, BKJIIOYBAIl BU3yalHH, TAKTHIHH U CIYXOBH IPEICTABH,
PE3YNTATHT 32 OCMUCIISIHE U 3alIOMHSHE 0€3CIIOPHO € B ITbTH M0-BUCOK, OTKOJIKOTO B KJIacHATa CTas,
KBJICTO Hal-4eCTO MPEBEC CE 1aBa HA BU3YAJTHUS U CIIYXOBHS KaHAJL.

JloOBp mpuMep 3a acCUMHIIUpaHe Ha HH(POpMAIMATA U TI0 TPUTE KaHalIa ¥ eMOI[MOHAIHOTO i
BB3/ICICTBHE € MpenojgaBaHeTo Ha TepeH. Karo 6a3a 3a momoOHa MpaKTHUKA € peaJu3upaHeTo Ha
Taka Hap. ,lIbTyBamo yumnume 3a kapcra®, yuaTo 1eia O0e B peallHUTE YCJIOBHUS Ha 3allUTCHU
KapCTOBU TEpUTOPHUH B bbarapus na ce mpoBene crenuain3upaHo TePeHHO 00ydYeHUE Ha YUYUTEIH,
YUEHHIIM, CTYJICHTH M JOKTOPAHTU C MOAYEpTaH MHTEepec KbM Kapcrta. OOyuyeHHeTo Ha TepeH Oe
peamusupano ot 22.07-31.07.2015r. ¢ obma gppkuHa Ha Mapmpyrta 1800 kM Ha M3rpajeHara
uHpacTpyktypa Ha IlpuponnHute mapkoBe M OnaroycTpoeHuTe rmemiepd B bwarapus, cbe
CBACHCTBMETO HA HAy4YHO-M3CJICIOBATEICKUS ONMUT W oOopyaBaHe Ha ExcnepumeHTanHata
nabopatopus no kapcronorust Ha HUI'TT-BAH.

OO6yuaBammu ce B “IIpTyBamoro y4wmimiie 3a kapcrta” 0sxa 32 y4aCTHUKA OT Pa3IMYHH
BB3PACTOBH TPYIIH, CTATyC U 0Opa3zoBaHue oT MexayHapoaHHs KOHKYpC ,,KapcT moj 3amura — nap
3a nmokoJjieHusaTa” ot bwarapus, Jlateus, Pycus, 'epmanus, Yexus, Anbanus u Uepna ['opa.
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3a ma m3cneaBaMe eMOLIMOHATHOTO BB3/ICHCTBHE HAa KAPCTOBU OOCKTH BBHPXY YUCHHUIH MPH
HEMOCPECTBEHOTO UM M3y4aBaHE Ha TEPEH U 3a J1a ce 0000IAT KpUTEPUUTE 3a y4acTUE B MOAOOHU
oOydeHus 1ie npueMemM yyactHuiute B “[IbTyBaioTo yuniumiie” KaTo CUCTEMa, B KOSATO Bh3HUKBAT
CTEpEOTUNH Ha B3aUMOJIEMCTBUE, MapKHUpalld pPAaMKUTE Ha IIOBEJIEHUETO Ha YYacCTHHULUTE,
yJIeCHSIBAId OONIyBAaHETO MOMEXKIYy WM, YCEIIAaHETO MM 3a NMPUHAIJICKHOCT KbM OIO3HAaBaHATa
TEMaTHKa W HEMOCPEACTBEHUAT MM Jocer 1o Kapcta. llle pasriename M e€MOLIMOHATHOTO
BB3/ICHCTBHE OT HEITOCPEICTBEHHSI KOHTAKT C KAPCTOBU OOEKTH M B3aMMHOTO OOBBpP3BAaHE Ha BCSKA
4acT OT CHUCTeMaTa ChC CHCTeMara KaTo 110, KaTo pa3rpaHU4YMM M MHOXKECTBO IMOJICUCTEMHU —
TEeMaTHKa, mporpama, oO0ydnuTeNn, YUCHUIH, OKOJIHA CPea, EMOIIMOHATHN B3aUMOBPB3KH MEXITY
TSX.

Hamrero HaOmiomeHue TmoOKasza, 4e B3aMMOBpPB3KaTa MEXKAy OOydyuTenn W oOydaeMH B
“IIpTyBamioTo y4uIMIIEe 3a Kapcra’ Oe paBHO3HAYyHa M TOBa CHOCOOCTBaiie 3a Mo-Obp30TO U
0e31mpo0IEMHO BKIIIOUYBAHE HA BCHYKM YYACTHHIM B OOYYHTEIHHUS TPOIEC U CHINO TMOATIOMAralie
cBOOOIHMS Auanor Mexnay Tsax. Okasza ce, ye MOTHBALUATA 3a o0orarsaBaHe Ha NMpUIOOUTHTE
3HaHMA B 00JIacTTa Ha Kapcra, Oe olmiara JomMpareiHa 3a YYaCTHHIMTE C Pa3iMueH COLHAJICH
CTaTyc, Bb3pacT, oOpa3oBaHHE, M HEM30EXKHO Ce MPEBbpPHA B MOCT MEXIYy YYAacTHHUIMTE 3a
CTIOZICTISTHE HA OMUT U MHPOpMAaLHsI.

3a na ObJar BKIIOYEHU B OOy4YeHHE ydacTHULIMTE, O0¢ HEOOXOAMMO T€ J1a ca W3IbJIHUIN
CIIEIHUTE M3UCKBAaHHUS Ha OPTaHU3aTOPUTE 3a:

- 3afBeH W MOTBBpPJACH (BKJI. MOKYMEHTAJIHO) TpacH WHTEPEC KbM KapCcTOBa TEMaTHKa B
nerHocTtTa Acounnpanute yuniuma kebM FOHECKO;

- aHTKUpaHe (32 YYUTENN) ¢ aKTUBHA paboTa ¢ yYeHHUIH (BKJI. MPOCKTHA U W3BBHH KJIaCHA)
M0 pa3TUYHU ACIIEKTH Ha KapcTa U 3alIUTEHU KapCTOBU TEPUTOPUH,

- yJacTHe B TPETOTO W3JaHWe Ha MexayHapoaHHus KOHKYpC ,,Kapct mox 3ammra — map 3a
OKOJIEeHUsATa";

- 3asBEH M MOTBBPJCH C YHUBCPCUTCTCKU M JMCEPTAIMOHHU Pa3pabOTKU (32 CTYACHTH U
JIOKTOPAHTH) TPACH MHTEPEC KbM KapCcTOBaTa TeMaTHKa

[Mpuemaiiku Te3W W3HWCKBAaHUATA 3a YydacThe Karo ©Oa3a, Ha KOSATO Ja Objaar
CUCTeMaTU3UpPAaHU KPUTEPUUTE 3a 00yUeHHE Ha TEPEH, Ciell MPOBEACHH MCUXO0JIOTHUYECKH TECTOBE,
Oeceny ¢ yJaCTHHUIIUTE, HAONIOICHHE HA pEaKlUy, MOTHBAIIM, TIOBEICHUE 110 BpeMe Ha JISKIIUU Ha
TEpPEH U B IMpoIleca Ha caMoTo o0ydeHue, oOMsHa Ha WH(OpPMaIUS U CIIOACIISIHE Ha OIUT IO BpeMe
Ha MBTYBAaHETO, HA TEPEH, CBOOOJHO BpeMe, TPYyIoBa IUHAMUKA 0sXa CUCTEMATH3UPAHU CIICTHUTE
KPUTEPUUTE 33 yYaCTHE B TIOJI00CH PO 00yUCHHUS.

A HeoOXoIuMOCTTa 32 CHCTEMAaTU3WpaHe Ha KPUTEPHUHTE 32 y4acTHE Ha OOydaBallu ce Ha
KapCTOB TE€PEH € MPOJUKTyBaHa OT:

- €CTEeCTBOTO Ha KApCTOBUTE TEPEHH, KaTO MECTa ChC CIOXKHHU CTPYKTYPH, YECTO TPYIHO
JOCTBITHH, MPEATONaraiy CTPUKTHO CIIa3BaHe Ha MpaBuUjia U HOPMHU 3a 0€30MacHOCT;

- MO3HABaHE Ha KapcTa, KAaTO EKOCHCTeMa, C IIeJ OMa3BaHe Ha KapcoBu (opMH U
HEHapyIlllaBaHe Ha eKOPaBHOBECHUETO B ChOTBETHATA CUCTEMA;

- ICHOTA 110 OTHOIIICHHE Ha BAXKHOCTTA HA KapCTa, KATO HAIIMOHAIHA IIEHHOCT M OOTaTCTBO.
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Tabnuna 1. [Ipenyoxenure cucteMaTu3upaHu KPUTEPUU 32 yUaCTHE B TEPEHHU 00YUYEHHUSI B
KapCcTOBH 00J1aCTHU ca CIEeTHUTE:

Kpurepumn 3a yuacTue Ha y4eHUIIH Kputepumn 3a yuacTue Ha npenogaBartesu

Hosnanus 3a Kapcma, yyacmue 6 Tosnanus 6 oonacmma na Kapcma

KOHKYPCU, OUMAUAOU

H3zs6en uHnmepec 3a obocamseane u H3zaeen unmepec 3a obocamseamne u Hampyneane Ha
HAmpyneaHe Ha HOBU 3HAHUA U YMEHUS 6 HO6U 3HAHUA U YMEHUS 6 CbomeemHama obnacm

cvomeemunama oonacm

Ymenus 3a paboma 6 exun Onum u ymeHnus 3a epynoea paboma
Kpeamuenocm Omeogopnocm

Momusayus Emuunocm

Tonepanmnocm Tonepanmuocm

Duzuyecka u ncuxuiecka ycmoﬁuueocm Dusuuecka u ncuxuyeckda ycmo[mueocm

KomyHuKamueHocm H3zsseno scenanue 3a cnooensame Ha 3HAHUSL U ONUM

OO6ocHoBka Ha pesynarature. llopagu MeXIyHapoJHMsS CTAaTyT Ha Y4yacTHUIUTE Oe
M3II0JI3BaHa OaTepwsi MPOCKTUBHU TECTOBE, BKIIIOYBAINA HM3CIEABAHE HA JOMUHHPAIIU YEPTH Ha
XapakTepa, 0COOEHOCTH Ha MMOBEJCHUETO, MOTUBALIUS, JTHICPCKH MMOTEHIMAN ¥ caMoolieHKa. LleneBa
rpyma Ha M3CIEABAHETO OsiXa BCHYKM YYCHHIM W €IUH CTyIEHT oOT ,IIbTyBamoro yuwnwmiie 3a
KapcTa“.

Ot 000011EeHNST aHATU3 HAa TECTOBETE C€ YCTAaHOBH, 4€ 5/% OT ydyacTHULUTE ca J00pu
KOMYHHMKATOPH ¥ CIIyIIATeIH, C BUCOKA YyBCTBUTEIHOCT M pa3BUTA MMATHUs, C SICHU KPUTEPUH 32
MOpaJHM LIEHHOCTH M CIPABEIJIMBOCT, CTapacly ce Aa OaJaHCHpAaT B MEXTYyJTUYHOCTHHUTE
OTHOIIEHHS, C WHTYHTUBHO, CMOIMOHAIHO M IIO-CKOPO WTErpaTHBHO MucieHe; 22% ot
YYACTHHIIUTE Ca KpPEaTHBHU, TBOPYECKH, CKCIPECHUBHH HATYPH, ChC CHHTETHYCH THII MHCICHE,
CKJIOHHU HENPECTaHHO Jla TeHepHpaT HOBHU MIEU M METOAM Ha paboTa; 21% oT yyacTHHIUTE ca ¢
U3BEHA CIIOCOOHOCT Jla Ce KOHIIEHTPUPAT BBPXY MOCTaBEHATa LeJ, CIIOCOOHM OBP30 M JIECHO Aa
aHaJIM3MpaT CHUTYyalluH, Jia Ce CbhCPeIOTOYaBaT BBPXY OCHOBaTa M ChIIMHATA Ha mpoliema,
HACOYEHH IO—CKOPO KbM IIOCTUTAHE Ha BHCOK pe3yliTaT B KOHKYpeHTHa cpena; Huto emuH ot
YYaCTHHUIIUTE HE € C arpeCUBHU NPOSBHU, CKIIOHEH KbM HE3aYHTaHE Ha aBTOPUTETU WM HECITIa3BaHE
Ha M3MCKBaHMA U TIPaBUIIA.

Ot HabmoleHUsITa ce KOHCTaTUpa BUCOKO HUBO Ha COIMAIHA alalTallysl, B3aMMOIIOMOI] Ha
YYaCTHHIIUTE B TPYAHO JOCTBIIHM MECTA, ClIa3BaHE HAa HOPMH M M3UCKBaHHs 3a 0OE30MacTHOCT,
MOTHBALMUS 32 00OraTsBaHE HA 3HAHMS, YMECHHUS 3a CaMOIIPEACTaBsIHE U JKeJIaHHEe 3a M3sBa, 100pa
¢u3nvecKka MOArOTOBKA, €MOIIMOHAHA CTAOMIIHOCT, YyBCTBO 32 XyMOp M CaMOUpOHHs. Bcuukn
MOKa3aTeNM MOCIy)XuXa Karo 0a3ucHa OCHOBAa 3a C(OpMHUpaHE Ha MaTpHIaTa 3a ONpeelisHEe Ha
KPUTEPHHTE 32 y4acTue B 00ydeHUe B KAPCTOBHU pailoHHU.

OOyueHneTo Ha TEepeH MOXKE Ja NpoTede IOJ pPa3IudHH (OPMH B 3aBHCHMOCT OT
yYaCTHHIIUTE, MPEABHICHUTE OOYYUTEIHU CECUH, JICKIIMOHEH Marepuall, Bpeme 3a oOyueHue (B
NPUIOXKEHHE 4 ca MPeIoKEHH IIPUMEPHH BapHaHTH).
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3akjaro4yeHue

Cropen JI. @ecTuHrbp (aMEpPUKAHCKH TICHXOJIOT, €IUH OT ITbPBUTE Pa3pabOTHIT TEOPHSITA 3a
KOTHUTHUBHHS JMCOHAHC), TIOJIOKUTEIIHOTO €MOIMOHATHO TIPSKUBSIBAHE BBH3HUKBA, KOTaTo
OUYaKBAHMSTA CE MMOTBBPXKIABAT, & KOTHUTHBHHUTE MPEJICTABU CE MPECH3/IaBaT B €KEAHCBHUETO, T.C.
KOTaTo peaJlHuTEe PEe3yJITaTH OT ACHMHOCTTAa Ha MHAMBHAA CHOTBETCTBAT Ha HAOENS3aHUTE OT HErO U
ca B KOHCOHaHC (XapMOHHS) C THX.

CerimacHo HeroBaTa TEOpHS OTPUIATEIIHUTE EMOIMHM BBH3HUKBAT M CE€ YCHUIIBAT, KOTaTo
MEXIy OYaKBAaHHWTE W JCHCTBUTEIHUTE PE3YyJITaTH CHIIECTBYBAa pa3MHUHABaHE, HECHOTBETCTBHE.
Cy0OeKTHBHOTO CHCTOSIHHE Ha KOTHHUTHBEH JAMCOHAHC Half-4ecTo ce MmpuemMa Kato AucKoMopT u
YOBEK C€ CTpEeMHU Ja ce M30aBM 1O HAW-OBbp3Wsi HAYMH OT HEero. M3XOAbT OT CHCTOSIHHETO HA
KOTHUTHBEH [UCOHAHC MOXe Oa ObAe 08y3HauHo. WIU YOBEK Ja HM3MEHU KOTHUTUBHUTE CH
OYaKBaHWs W TUIAHOBE W T€ Ja CHOTBETCTBAT HA PEATHO IOJYYCHUTE PE3YIATaTH, WIH TE3U
OuYaKBaHMsI J1a ObJAT CHIIIACYBAHU C MPEAULTHUTE My OYaKBaHUS.

B cbBpeMeHHaTa TICUXOJIOTHS TEOPHUATA 33 KOTHUTUBEH JUCOHAHC YECTO CE M3I0JI3Ba, 32 Ja
ce O0SICHM NaJeHO AEWCTBHME WJIM TMOCTHIIKA HAa YOBEK B PA3IUYHU COIUAIHU CUTyalluH, KaTo
EMOIIMHUTE C€ pa3lIekKIAT KAaTO OCHOBCH MOTHB HAa CHOTBETHOTO JACHCTBHE WM IOCTHIKA. B
JeTepMUHAIMATA HA TOBEJCHUETO Ce MPUaBa IMO-TOJIIMA TEXKECT HA KOTHUTHBHUTEe (HaKTOPH,
OTKOJIKOTO HAa OPTaHWYCCKUTE H3MCHCHWS. JloMuHMpamara KOTHUTUBUCTKA OpPUEHTAIWS Ha
CHbBPEMEHHHUTE MCUXOJIOTUYECKU U3CIICIBAHUS JlaBa MpPEeBeC Ha Ch3HATEIHATA OLEHKA, KOSITO YOBEK
MpaBM Ha CHUTyalusATa, ¥ Y€ TOYHO Ta3W OIICHKA HETOCPEICTBEHO BIMIC Ha XapakTepa Ha
€MOIIMOHATHOTO MPEKUBSBAHE.

ToBa TOTBBpKIaBa XHIIOTE3UTE, Y€ EMOIMOHATHHUTE TIPOICCH, KOWUTO  BB3HHKBAT B
o0y4eHHeTO Ha TEpeH, Ch3JaBaT MHOXXECTBO CHCTEMH Ha T[IO3HaBaTelHa JEWHOCT U ca
OJIarONpUSATHA TPEINOCTABKH W WM3TOYHUIIM Ha IIOJIOKHTEITHO OTHOIICHWE 3a 3acHiBaHE Ha
WHTEpeca Ha YUYEHHUIIUTE KbM KapcToBaTa TeMaTHka. EMOIMOHAaTHUTE MPEXUBSIBAHUS, CBBP3aHU C
OUaKBaHMATa 3a OOyYeHHWE Ha TEPeH, BKJIIOYBAINM TNPUPOJHUTE IAJCHOCTH Ha Cpefara,
HepopMaTHOTO OOIIyBaHE B Tpyla, HACOYCHOCTTa HAa BHUMAHHETO KbM H3y4aBaHUS OOEKT M
peaNHUTE TIPEKUBSBAHMS HA YUYCHHIIUTE MPH HETOCPEICTBEHUS UM JOCEr J0 KapCTOBH OOCKTH,
MPEAN3BUKBAT y TIX CTPEMEXK Jla HaydaT MoBede 3a moJoOHM 00ekThu. EmMommmTe OT momupa 1o
HEMOBTOPHUMHTE BTOPUYHH KapcTOBH (opMH, THMHHHATA Ha IMellepara, cujara Ha BOJATa,
cBoOosaTa Ja oOmryBam W HEOOXOAMMOCTTAa Ja OBJCHI OTTOBOPEH KbM ce0e CH U APYTHTE,
3armevyaTBaT B Ch3HAHUETO UM KapTUHU U 00pa3u, KOUTO BCEKU BT IIe ca 00Bbp3aHu ¢ 00yIEHUETO
Y 1II€ ca OCHOBEH MOTHBATOP 3a ThPCECHE HA 3HAHUS U YMEHHS B ChOTBETHATa 00JI1acCT.

A 3a na OpAe mocThIlHA M OJM3Ka M0 YUYCHUIIMTE BCska MH(MOpMalus, Kacaema kapcera, ou
OWJIO HE caMO TMOJIE3HO, HO U MPEMOPHUYUTEITHO Jla CE TOMyJIIpU3rpa KapcTa B YUWIIUIIATA, YPe3.

- UW3JaBaHE Ha KaTallor, MyONWKyBaH B YUYWIHIIHUTE CTCHBECTHHIIM, B TEMATHUYHUTE
CTPaHMIM B CAMTOBETE HA YYMJIUINATA C YHUKAIHHA KyJITYPHO-UCTOPHUYECKH KApCTOBU MAMETHHUIIU B
bbarapus;

- BuaeouMu 3a cnenudukaTa Ha HApOJIHUTE BApBaHUA, (HONKIOpa, OUTa M PEITUTHO3HUTE
o0u4au CBbp3aHH C KaPCTOBH 0OEKTH,

- OTKPUTH YpOIIM Ha KapcTOoBa TEMaTWKa B dYacoBeTe Mo reorpadwus, xumus, (Qusuka,
WCTOpHS U T.H,;

- OpraHuU3WpaHe Ha YUYEHWYECKH KOHKypcu ¢ (Qororpadum wnm pHUCYHKHM Ha TeMa:
“Heobsaruute metamopdo3u Ha kapcra®, ,,Jla oma3um kapcra®,

- eceTa Ha Tema: “Kapcra npe3 norsiena Ha yuyeHUKa™;

- eKCKYp3HH, U3HECEHU YPOIIM B KAPCTOBH PAHOHH.
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Ipunoxenus

[punoxenns 1, 2, 3 ca CHUMKOB Marepwaj, pa3KpHBAll MPOSBEHUTE EMOIMH Ha
oOydaBamute ce B ,IIpTyBamoro yunnuiie mo kapcra®, kKato BCSKa CHUMKAa HOCH KOHKpETHATa
JOCTOBEpPHA MHPOPMALIKS U ITOAYepTaBa MpeIoKeHaTa TeopeTHdHa 000CHOBKA.
B npunoxxenue 4 ca npeasniokeHu MPUMEPHHU BapUaHTU Ha 00yueHHE Ha KapCOB T€PEH MOIXOISIIH
3a yaeHunu ot 14-18 roguan

Ipunoxenne 4. BapuanTu 3a 00yueHHe Ha KAPCTOB TepPeH
Bapuanr 1

OO6yuenne moaxoasiio 3a yuenunu ot 9-11 kmac. 3a mepuon ot 7 JHU, MO3UIIMOHUPAHO HA
MOCTOSIHHO MSICTO, C U3HECEHU TEPEHHHU JICKIIHH IO KAPCTOBH OOCKTH
Yuactaunu /moraT na Obaar or pasnuuHu crpaHu/: yuenunu — go 20; mpemomaBarenn — 5;
IUIAaHUHCKY cnacurel — 1, MenumuHacko auie -1.

Jen 1.Yac | Meponpusitusi

1o 12.00 [IvTyBaHE

12.00-12.30 | HacrausBsaue

12.30- 13.30 | O06sxn

13.30- 15.00 | 3amo3HaBaHe HA YYACTHUIIUTE C TEMUTE BKIIOYCHH B O0YUCHHETO, OYaKBAHUS HA

149



YYaCTHULUTC 3a 06y‘-IeHI/I€TO, Pa3dACHCHUA 110 IIporpaMaTta U NpeACTOAIMNTC 3a1a4u .

P33I[6J'I$IH€ Ha YYaCTHUIUTE 110 I'PYIIU U IMOCTaBAHC Ha KOHKPETHUTC UM 3aJja4dun

15.00-15.15 | [TouuBka

15.15-17.15 | Pabota o rpymnu

17.15-17.30 | [TouuBka

17.30-18.30 | [Ipe3enTupane Ha paboTaTa Ha BCsSKa rpyrmna

19.00-20.00 | Beueps

20.00-22.00 | ,,Beuep na npeacraBsueTo

Jlen 2. Yac | Meponpustus

08.00-08.30 | 3axycka

08.45-12.30 | OOyueHnue Ha TEpEH

12.30-13.30 | O6s1n

13.30-15.30 | PazscHsiBaHe HAa OCHOBHHU MOHATH. VIHANBUIYaTHU 3a7]a4i CBBP3aHU C pasIrIeqaHus
KapCTOB OOEKT

15.30-15.45 | [TouuBka

15.45-19.00 | OGyueHnue Ha TepeH

19.00-20.00 | Beueps

20.00-22.00 | Beuep nmocBeTeHa Ha kacToBUTE M3BOpH B bbarapus. Bukropuna

Hen 3. Yac | Meponpusatus

08.00- 08.30 | 3akycka

08.45-12.30 | Ilocemenue Ha nemepa. MHCTpyKTaxK. Cpela cbC CIeNnoI03H, TEXHUKA,
o0opy/iBaHe, y4acTHe B y4eOHO IMEeIIepHO KapTorpadupaHe

12.30-13.30 | O6sin

13.30-15.30 | M3yuaBane Ha nemepHu ooutarenu. TeopeTuyHa MOATOTOBKA, MPAKTUICCKUA YMEHUS
3a IPUJIOKMMH TEXHUKH 3a OTla3BaHE Ha IMEeIIepHU 00UTaTen

15.30- 16.30 | Bpbmane. CrionessiHe Ha ONHT 32 HAYYEHOTO

16.30-18.45 | Pabora mo rpynu, 3aga4u

19.00 -20.00 | Beueps

20.00-22.00 | Beuep nocBerena Ha nemiepure. IIpesentupane Ha rpynosa padora

Jen 4.Yac | Meponpusitusi

08.00- 08.30 | 3akycka

08.30 -10.30 | JIekmus

10.30-10.45 | [ToumnBka

10.45-12.30 | UnauBuayanHu 3a1a4u, TECTOBE, aHKETH
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12.30- 13.30

0061

13.30-18.45 | Tlocemenue Ha kapcToB 00ekT. OOyUueHue Ha TEPEH

18.45-19.00 | [ToumBka

19.00-20.00 | Beueps

20.00-22.00 | Beuep na tamanTuTte - 1

len 5.Yac | Meponpusatus

08.00-08.30 | 3axycka

08.30-10.30 | O6061IeHNE HAa HAYYEHOTO, pa3sCHsIBAHE HA OCOOCHOCTUTE Ha KapCTOBHS OOEKT,
KOITO mpejcTon aa Obae pasrienad. [locTaBsHe Ha rpyTOBH 3a1a49K

10.30-10.45 | [TouuBka

10.45-18.45 | IMocerienue Ha KapcToB 00eKT. I'pymoBa pabora Ha TepeH. /0051 - cyxa XpaHa,
NpEBUICH € KaTo MOYMBKA 110 BpeMe Ha 00y4YeHHEeTO Ha Tepen/

18.45-19.00 | [ToumBka

19.00-20.00 | Beueps

20.00-22.00 | Beuep Ha Tananture — 2

Jen 6. Yac | Meponpusitusi

08.00- 08.30 | 3akycka

08.30- 13.00 | ITpexox no xapctoB 06ekT. OOyueHue Ha TepeH ¢ MOCTaBsIHE Ha MHIMBH LY AJTHU
3agauu. Bppuiane

13.00-14.00 | O6sin

14.00-15.00 | Pabora mo MHAMBUAYAITHHU 33a/1a4l

15.00-15.15 | [TouuBka

15.15-17.15 | Jlekmus

17.15-17.30 | [TouuBka

17.30-19.30 | PaGora mo rpymnu

19.30-20.30 | Beueps

20.30-22.30 | Ilpe3enTupane Ha padoTara o rpynu. O6001eHne Ha paboTaTa 1Mo TPyIH 3a HEeTus
nepuo] Ha o0ydeHuero. [loompenne Ha Hali-OOpUTE pe3ysTaTu

Hen 7. Yac | Meponpusitusi

08.00-08.30 | 3axycka

08.30-09.00 | Hamyckane Ha xoTena

09.00-11.00 | ITo mbTs MOCeICHNE HA KAPCTOB OOCKT

11.00 -15.30 | Bpbimane Ha y4aCTHUIIMTE A0 H3XOJHATA TOYKA
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Bapuanr 2

OO0yuenne nmoaxoasmo 3a yueHuru ot 9-11 knac. 3a nepuos ot 6 1HU, TO3UIIMOHUPAHO 32 2
JIeHa Ha JHO MSCTO, C M3HECCHHU JICKIIUU Ha TEPEH KbM ChOTBETHHTE KAPCTOBH OOCKTH
VYuactHuim /morat gaa O0bAar OT pasiuyHud cTpanu/: ydenuim — mo 20; mpemomaBatend — 5,
IUTAHUHCKHM criacuTel — 1; MeJUIMHCKO Jmie -1.

[Iporpamara mMoxe na € 6iM3Ka 10 mporpaMara oT BapuaHT 1, HO Ja e pasmpeneieHa Taka,
9Ye Ha BCEKM KApCTOB OOEKT WJIM rpylia OOCKTH Ja ca OTACJCHH 1Mo 2 JICHA 3a JICKIUU Ha TEpEH,
3aTBbpK/IaBaHE Ha MpEMnoJiaBaHus MaTepuand W rpynoBa pabdota. [Ipe3 crnenBammre 2 neHa ce
MIPEeMUHABA KbM OITO3HABAHE Ha JAPYTrd OOCKTH, a MOCICAHHSIT JIEH € pas3npeicsieH 3a ISJIOCTHO
0000111eHIe HAa TPOBEICHOTO O0yUYEHHE.

Bapuant 3

OOyueHue Ha OOMEHHHU Hayajia 3a YYEeHHULM OT TOPEeH KypC, MO3UIMOHUPAHO HA €THO MSCTO
C W3HECEHM JICKIIMA Ha TepeH W OOMKOJKU 10 KYJITYpHH 3a0eNIe)KMTEIHOCTH, HaMHUpAalld Ce B
paiioHa Ha oOyueHuero. To3u Bua oOyueHHe MOXke 1a ObJie OCHLIECTBEHO KAKTO KaTO OOMEH 3a
YYEHHLU OT pa3M4yHM YYWIMIIAa B CTpaHaTa, Taka M 3a YYEHHMIM OT YUYWIMILA OT Pa3In4yHU
JbP>KaBU.

E. 3aijikoBa
y‘II/IJ'II/IH.lCH TIICUXO0JIOT
I'TIHE ,,I'sote Byprac

Croiiuo Ilumutposn
I'TIHE ,,I'sote” Byprac
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International Scientific and Practical Conference
PROTECTED KARST TERRITORIES — EDUCATION AND TRAINING
September 23-26, 2015, Sofia, Bulgaria

KARST FOR THE STUDENTS

Simona Hokinova, Manol Petkov

Angel Kanchev Secondary School 137, Sofia

Until a year ago we didn’t know what karst is, we had just heard this word from the television
or at school. We made a decision to participate in the out-of-classroom section “Young karst
researcher” in 2014/2015 school year, because it was interesting for us to learn more about the
phenomenon called Kkarst as it was not covered in detail at school. The participation in the section
gave us the unique opportunity to understand what karst really meant for our existence. We visited
very interesting places such as Krushuna waterfalls, “Devetashka Cave”, “Eagle Wood” cave,
“Saeva Dupka” cave and “Batcho Kiro” cave. We have learned a lot about each place that we
visited. Thus our knowledge of karst has been enriched. We know now that karst is split in several
types of forms like: caves, karst springs and others. The most interesting part of the study of it has
been the chemical reactions and its natural forms. For us it will be interesting to have the
opportunity to see other karst regions and forms and nature landmarks and we would also like to
have the chance to do the examinations which are connected with the research of karst.

What got us here today has been the participation in the Third International competition
“Karst under protection — gift for the generations” conducted under the auspices of UNESCO and
we won first prize in the category “Painting for students above 12 years” with our painting “The
magic of the water”.

The travelling summer school of karst with out-of-classroom directed study has also been a
great adventure for us. Within 10 days we had the chance to learn more for the essence of karst and
its creations. We will tell you about some of them which impressed us the most.

For example the cave “Eagle Wood” - its location is near Ruse and it’s the second biggest
cave in Bulgaria. The interesting part for us was its complex system of tunnels and halls and its
ceiling which represent relief of polished forms made by the underwater whirlpools. In front of the
entrance of the cave we had the chance to use personally the technique of the one rope, which the
climbers and explorers use.

Krushuna waterfalls on the other hand took us by surprise with theirs picturesque nature.
They are located near the village of Krushuna, the Lovech district. The interesting part about them
is that they have formed karst terraces and the water is painted in clear blue, because of the
travertine in the water.

Close to the waterfalls is the “Devetashka Cave”, which captured us with its proportions and
the variety of animal species. The cave was a secret military object and it was used for storing
petrol. It is home to thousands of bats and it’s the third most important shelter for hibernating of
bats in Europe.

And now it’s time to tell about the knowledge...

During the out-of-classroom directed study we learned a lot about the karst and we did a lot of
experiments. Probably all of you know about what is the karst but to make it sure we will tell what
it is. Karst is the name of group of geomorphological forms which are formed by dissolution of the
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layers of carbonates or other soluble rocks such as limestone and dolomites. There are different
kinds of karst forms such as: caves, karst springs and others.

We have also visited the cement factory “TITAN” and we have learned more about the
production of the cement and its usage.

Now let's say about the friendship which has been born during the summer school.

During those 10 days everyone found a friend in the face of the other. Although we have
never met each other, we had the feeling that we have known each other forever. We helped one
another, we shared everything, we had fun, we even cried together. Not even for a second we have
felt that we are alone, because then we were part of one big, beautiful family on which we could
depend all the time. You can see for yourself how hard it was for us to say one last goodbye at the
end.

The out-of-classroom directed summer school has been an incredible opportunity to get in
touch with the magic of nature and to learn more about it. And you could share your time with
positive and happy people. It has been a ticket to an unforgettable adventure and making new
friends and a tool for creating new memories, which will forever stay in our minds. Definitely it has
been an interesting and efficient way to expand your knowledge when you are in touch with the
nature. We hope to have another chance to participate in this kind of competitions.

KAPCTBHT 3A YYEHUIIUTE

Cumona XoxkunoBa, Manou1 Ilerkos

137-m0 COYV ,,Ancen Kvnues™ ep. Coghus

Jlo mpeau enHa ToAMHA HAMaxMe MpeAcTaBa KakBo € KapcT, MPOCTO OsIXMe YyBaJld Ta3u ayMa
[0 TEJNEBMU3MATA M BEIHBXK, JBa I'bTU B yuwiuile. Pemmxme na ce BKIIOYMM B M3BBHKJIACHATA
cekust ,,Mmnan wmscaemoBaren kapcrojor” mpe3 2014/2015 yuebua roauna, 3amoro HH Oerre
MHTEPECHO J1a Hay4MM IoBeue 3a (PeHOMEHa HapeyeH KapcT, Thil KaTo B YUMUJIMIIE HE My ce 00pbIla
0co0eHO BHMMaHHE. YUYaCTHETO B M3BBHKJIACHATA CEKIHWs HH JaJie¢ YHUKAJHATAa BB3MOXHOCT J1a
pa3bepeM KakBO € KapcTa BCBUIHOCT M KOJKO € Ba)KeH TOW 3a ChIeCTBYBaHeTO HM. IloceTnxme
MHOTO WHTEepecHH MecTa Hampumep KpymryHckure Bomomamu, JleBeramikaTa mermiepa, remiepara
OpnoBa uyka, nemepara CoeBa nynka u bauo Kupo. Hayunxme MHOTo M pa3iMyHu Hellla 3a BCSIKO
MSICTO, KOETO TIOCETHXMe. 3HAHMATA HU 3a KapcTa ce o0oraTuxa, Beue 3HaeM, 4e Kapcra ce pasels
Ha HAKOJIKO BHJa KapcTOBH ()OPMH HANpUMeEp: MEIIepH, YBalIH, TIOHOPH, KapH, KapCTOBH U3BOPHU U
npyru. Hail-uHTepecHOTO TPy HETOBOTO M3y4YaBaHE Ca XMMUYHUTE PEAKIUU U TIPUPOJTHUTE (POPMH,
KOUTO TOH oOpa3yBa. 3a Hac Ou OWJIO MHTEPECHO Ja MMaMe BB3MOXKHOCTTAa Jla BUAUM M JIPYTHU
KapCTOBU pailOHM W 00pa3zyBaHMs, KaKTO M TPUPOJHHU 3a0ENEKUTEIHOCTH, CHIIO Taka Ouxme
KeJlaJld CaMHU J1a U3BBbpIIBaAMe OMUTU CBBbP3aHH C U3CIIEBAHETO HA KapcCT.

[le BU pa3zka)keM M 3a HAIIWTE MPUIOOUTH 3HAHUS IO BpEME Ha IIBTYBAIIOTO JIITHO YUHIIUIIE
C HACOYEHO M3BBHKIIACHO 0OyueHue 3a kapcta npe3 2015 roguna.

3a Hayaslo, HEKAa BM Ka)KeM 3aIll0 M KaK ce 030BaxMe TyK JHec. Bzexme ydactue B Tperus
MexayHapoaeH KOHKypc ,,Kapct nmoj 3amura — fap 3a MOKOJEHHATA”, IPOBEACH O] erujara Ha
IOHECKO wu cneuenuxme mbpBO MSCTO B KaTeropus ,,pHUCyHKa Ha ydeHHUIM Hax 12 roaumHu” 3a
HallaTa pucyHka ,,Marusra Ha Bogata”. Haii-ronsMara HM Harpaza Oelle y4acTHETO B IIbTYBAILIOTO
nsaTHO yumnwie 3a kapcra 2015 roguna.
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B pamkute Ha 10 nHM HHEe WMaxMe BB3MOXKHOCTTA Ja C€ 3all03HAEM I10-OTOJIM30 ChC
CBIIHOCTTa HA KapcTa W KpacUBUTE My TBOpPEHHs B Mpupoiara: memiepata ,,OpioBa dyka”,
Kpymynckure Bogonany, JleBeranikara nemepa.

A cera e pell Ha TO3HAHUETO. ..

[To BpeMe Ha H3BBHHKIACHOTO HACOUYEHO OOYyYCHHE HHUE HAyYMXME MHOIO 3a KapcTa u
MpaBUXME MHOTO ONUTH. FiIMaxmMe Bb3MOXKHOCTTA J1a TIOCETUM IIMMEHTOBUSAT 3aBoj ,, I ITAN” u na
Hay4uM TTOBEYE 32 MPOU3BOJICTBOTO HA IIMMEHTA M HETOBOTO MPUIIOKCHHE.

A cera Heka 0OObpPHEM BHUMaHHE Ha MPUSATEICTBOTO, KOETO CE MOPaXkJa Mo BpeMe Ha JIATHOTO
YUHITUIIIC.

To e eqHoO OT Hall — 3HAYMMHUTE Hemla B kuBoTa. [Ipe3 Te3u 10 1HU BCcekH OT HAC HaMepH
MPUSTENl B JUIETO HA APYTUsA. JIATHOTO M3BBHHKIACHO HACOYCHO YYHIIUINE € €JHa HEBEPOSTHA
BBH3MOYKHOCT JIa C€ JIOKOCHEIII JI0 MarusTa Ha MPUpoJaTa U Jia HAy4YHIll MOBEUe 33 Hesl, CIOCIIHKA
BPEMETO CH C MO3WTUBHU W yCMHXHaTH Xopa. OmpeneneHo € WHTepeceH M epuKaceH HauyuH Ja
o0oraTHIll 3HaHUATA CH, TOKOCBAWKHU CE JI0 IPUPOATA.

HansBame ce 0OTHOBO Ja ©MaMe Bh3MOKHOCTTA JIa B3EMEM yJacTHE B TaKbB Popmar.

Simona Hokinova
students from Angel Kanchev Secondary School 137, Sofia

Manol Petkov
students from Angel Kanchev Secondary School 137, Sofia
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W3CJIEJBAHE HA YCTOMYUBOCTTA HA TABAHUTE HA HAKOU
INEINEPU B KAPJIYKOBCKHA KAPCTOB PAUOH

HNBaiino UBanos
Yuueepcumem no apxumexmypa, cmpoumeincmeo u ceodesus, kameopa ,,I eomexnuxa’

AHoTtanus: Eqna ot Haif-roneMuTe OMacHOCTH B KApCTOBUTE TEPEHU € CBhP3aHA BHE3AIHUTE NMPOMAJaHus U CPYTBAHUSA
Ha TaBaHWUTE Ha KapCTOBM KaBEpHHU, KOUTO MOraT Ja AOBEAaT A0 HENpeABUIUMM IMOCIEAMLU U paspylIeHHs B
3aCTpPOEHHUTE TEpeHU. B HacTOsIIMs JIOKJa] € M3JI0KEHAa METOJMKa Ha aBTopa 3a OmpejeNsHe Ha Koe(uIMeHT Ha
YCTOWYMBOCT Ha TaBaHUTE Ha KAPCTOBUTE KaBEPHH, Oa3upaHa BbPXY TEOPUATA Ha MyKHATHHUTE W KPUTHYHATA IIHUPHHA
Ha KaBepHHUTE. MeToANKaTa € MPHUII0KEHa 3a OLIEHKAa Ha yCTOWYMBOCTTA HAa TaBaHHUTE Ha JBe nemepu B KapimykoBckus
KapcToB paiioH — [Ipoxoana n CBup4oBHUIa.

Knrouosu oymu: xapcm, ycmouuugocm, paspyuiagare, masau, neujepu,

BnBenenne

KapcroBure TepeHu B bbirapus KpusT MHOXKECTBO NOTEHLIMAIHU ONACHOCTH IpU
HEIOCTaThUHU WH)KEHEPHOTEOJIOKKH IMPOYUYBAHUS, MPEANISCTBALIN CTPOUTEICTBOTO. Hsikom or
T€3U ONACHU SIBJIICHUS Ca YCTAHOBEHM B IOYTH BCUYKHU CTPaHH, KbAETO UMa PAa3MpPOCTPAHEH KapcCT.
Enna oT Haif-rojeMuTe OMacHOCTH € CBbp3aHa BHE3AIHHUTE MPOMAJAaHus U CPYTBAaHUS HA TaBAaHHUTE
Ha KapCTOBM KaBEPHM, KOUTO MOraT Ja J0BEAaT O HENPEIBUAMMHU IMOCICAUI U pa3pylleHHUs B
3acTpoenure Tepenu (Sowers, G., 1996).

Enun ot u3BecTHUTE M MHTEpEeCHM 1MO00HN peHoMeHHu B beirapus e nemepara “IIpoxoana”,
HaJ KosATo mnpeMuHaBa nbTAT KapnykoBo — JlykoBur. BuOpauuure OT 0BT, KakTo u
JOIIBJIHUTETHOTO BB3JIEHCTBUE HAa BUOpAaIMMTE OT B3PUBOBETE B OJM3KUTE Kapuepu 3a TPOLICH
KaMbK, MOTAT JIa Ch3/1a/1aT MPOOIeMH, KOUTO Ja JOBEJAT A0 pa3pylIiaBaHe Ha CBOJA Ha Ieliepara.

B HacTosmmMs noknaj € u310KeHa MeTOJMKa Ha aBTOpa 3a OIpelelisHe Ha KOe(pULUEHT Ha
YCTOMUYMBOCT Ha TaBAaHUTE Ha KapCTOBUTE KaBEpHH, Oa3upaHa BHPXY TEOPHTA Ha IMyKHATHHUTE U
KpUTHYHATa IIMpUHA HAa KaBepHUTE. MeToauKaTa € NMpUIIoKEeHa 3a OLEHKa Ha YCTOWYMBOCTTA Ha
TaBaHWTE Ha JiBe nemiepu B KapimykoBckus kapcTos paiioH — [Ipoxonna u CBupuoBua.

Kpatka reosnoxka xapakrepucruka Ha KapiaykoBckusi paiion

Kamenomnoncko-KapnykoBckusit  kapcroB  paiton ([Tomo, 1970) e pasmosnoxeH B
[Ipendankanckara obiactT, KaTo 00XBalla pa3KpUTHATA HA TOpHATA Kpela B mopeurero Ha Vckbp
mexay rp. Poman u rp. Uepsen Opsr (¢wur. 1).

Pa3ButneTo Ha KapcTa B paiioHa € CBbP3aHO C MOITHHUTE TUIACTOBE OT KaMIIaH - MaaCTPUXTCKH
BapoBHIY, (opmupaimu Hskonko ceutu (Ixypanos C, M. Meamos, H. Honkmues, 1993),
OTJIMYABAId CE MO0 KapOOHATHO, TVIMHECTO ChIBP)KAaHUE, BB3pAcT M HAJIMYUE Ha CHeHUDUIHH
¢docwmn. BapoBunure B paiiona mocrturat acOenwra Hax 200 m, karo Hal-CHIIHO € OKapCcTEeHA
Kaiinpimikara ceuta. Hamony B Mesnpenckata u KyHuHCKaTa CBHTH, YCIOPEIHO C HaMaJSIBAHETO
Ha KapOOHATHOTO ChIbpP)KAHHEC M YBEIMYaBaHE HA TJMHECTaTa KOMIIOHCHTA B CKAJHUTE,
OKapCTSIBAHETO PS3KO HaMasiBa M TIOYTH CTUXBA. 3a OO0IIa IMO/JI0KKA HA BCUYKH CITy>KaT alTCKUTE
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HaCJllard - MEpreJy | MSIChYHUIM Ha PomaHckaTta cBuTa. B m3rouHara yact Ha paiiloHa BapOBUIUTE
ca IOKPUTH C OTJIOKEHUsI Ha UIIPeca U JIF0Teca, IPEACTABEHH OT IHHU U msachiu (Dur. 2).

B TekTOHCKO OTHOIIEHHE pailloHBT € pasmnosoxkeH B IIpexbankaHckara TEKTOHCKA 30HA, Ha
rpanunara Mexay CesepHus U HOxxHUS nmpendankaH U MeXay 3arajHara U LeHTpajHaTa My 4acT.
Te3u rpanuny ca GUKCHpaHW MO TOJEMH PA3JIOMHU CTPYKTYpH, MHOTO OT KOUTO C€ MpecHyar B
omuzoct (MBanos, 1999). Kpeanute otinoxeHus GOpMHUpAT MOYTH YCIIOPESTHA CPABHUTEIHO IUTUTKH
CHUHKJIMHAJIHU M HEBHCOKU AHTUKIMHAJIHHU T'bHKU C MPHOJIM3UTEIHO HAIPaBICHHE 3amaj - U3TOK
(Munues, ITuponkos, 1959/60). CUHKIMHATHUTE TOHMWKEHHS OQOPMST OTACIHUTE MOPAOHU Ha
Kamenononcko-KapinykoBckust KapcToB paiioH, a uMEHHO — KapiaykoBcku 1oapaiioH,
Kamenomnosncku noapaiion u ["abapeBcku moapaioH.

— e . .
2EEE =43 o s

Que. 2. I'eonoocka kapma na Kamenononcrko-Kapnykosckus kapcmog paiion
1 - 9. Jlumocmpamuepagcxu edunuyu. 1. Katinvwxa ceuma (KK2m); 2. Mesopencka ceuma (mzK2cp-m); 3.
Hepmancra, Hosauencka, u Pymsnyescka ceumu (111,VIK2cp-m); 4. Kanencka ceuma (kaK2st); 5. Pomancka ceuma
(rmKlap-a); 6. Maronewencka ceuma (MpK1a); 7. ITaneozencku omnosicenust; 8. Heozencku omaosicenust; 9.
Keamepuepnu enysuannu, 0enysuantu u axySuaii OMa0NCeHus.
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KpaTKI/I CBE€ACHUS 32 U3CJTCIBAHUTE NEIICPH

[Temepure ,,bankoBuma” u ,,CBupuoBuIa” ca pasnonoxkeHu B KapiyKoBCKUS KapCTOB
noJpaiioH, Ha necHus Opsr Ha p. Mckbp. @opmupanu ca BbB BapoBuiure Ha Kailrbiikara cBura
(®wur. 3). Iemepara ,,IIpoxomHa” e KapcTOB MOCT ¢ Ab/ukuHA 0Kosio 80 m. TlpeacrasisiBa 4act OT
HeIEepeH KOPHUJIOp C BHYIIUTEIHH pPa3MepH, C MOCOKAa MNPUOIM3UTETHO M3TOK-3aman. Oobumara
IbIDKUHA Ha MocTa € okosio 80-100 m, BucoumHaTa npu u3TodHMS BXoA € Hax 20 M, a 3amagHusT
BXOJl ¢ Haii-BuCK B bwirapus — Han 42 m (Bacune Xp., [[. CunboBcku, 2003). dopmupanero Ha
memepara BEpOSITHO 3all04Ba B Kpas Ha IUIMOILIEHA M MPOJbJDKaBa A0 HAYAJIOTO HA IUICHCTOLICHA,
KOCTO € CBBpP3aHO C NpoMsiHata Ha HUBOTO Ha peka Hckwvp ([Tomos, 1985). Bw3pactra i e
orpeerneHa Ha 6a3za reoMop(oI0KKY MPU3HAIM U HAJTMUKE HA CTApU PEUYHU TEPACH.

Prohodna cave

1/ 40
e s (S
] g
I Svirchovica cave

ez

@ue. 3. Pasnonoscenue na newepume ““banxosuya” u **Ceupuosuya”
N3cnenBanus BbPXy MeXaHH3Ma Ha pa3pyliaBaHe HA TABAHUTE HA KAPCTOBHUTE KaBePHH

BbopochT 32 yCTOWYMBOCTTA U pa3pylIaBaHETO Ha TABAHUTE HA KAPCTOBUTE KaBEPHH € CIado
H3YYCH, NOopaJu CPABHUTCIIHO PAAKOTO IPOABJIICHHUC HA Ta3dnl KapCTOBa I[e(l)OpMaI_lI/ISI. OCHOBHHTE
MEXaHHU3MU Ca MPUOJIU3UTEIIHO CHIUTE, KOUTO CE MOJydaBaT MpU pa3pylIaBaHUATA Ha TAaBaHUTE Ha
MHWHHHUTC I/I3pa6OTKI/I, KOUTO Ca CPABHUTCIIHO no-zlo6pe HU3YUCHHU. Pa3py111aBaHeTo Ha TaBaHUTC Ha
KapCTOBUTE KaBePHH M MUHHHTE W3pabOTKHM MOJKE J1a MPOTeUe OCHOBHO 10 ABa HauwnHa (bakamios,
1988; Sowers, 1996).

H”prI/ISIT € 4pC3 HaJBHUIIIaBaHC Ha SIKOCTTa Ha OIIBbH IIPHU OI'bBAHC HAa CKAJIHHUTEC IIACTOBEC OT
TaBaHa, KOCTO MOOBCXKAA N0 IIOABA HA HCHTpAaJIHA IIYKHATUHA U MMOCJIONHO OTACIAHC Ha CKaJlHHU
6J‘IOKOBe, a ChIIO TaKa IIpU MpEBUITaBaHC HAa AKOCTTA HAa CPA3BAHC HaA ILIACTOBECTE.

BTOpI/IHT Ha4YWH € 4YpC3 MaaaHC Ha OTACIHHU KbCOBC OT TaBaHa U 06pa3yBaHe Ha CBOAOBE, KaToO
TOM € XapaKTEePEH IJIaBHO 3a CHJIHO HaIyKaHu CKaJHH MacuBH (Dwur. 4).
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(@) )
@ue. 4. [Ipunyunnu MexanuzmMu Ha paspyulasane Ha c60006eme Ha KAGePHU 8 PA3TUYHU NO HANLACMABAHE U
Hanykanocm okapcmenu ckanu (Sowers, 1996).

ABTOPBT € H3CI€IBa]l OCHBOHO ITBPBHS, CPaBHUTEIHO Hal-paslpoCTpaHEH HAdYWH 3a
paspyliiaBaHe Ha TaBaHHWTE, KAaTO 3a IIeJITa ¢ U3Moa3BaHa TeopusnTa Ha nykHatuaute (Griffith, 1921).
ChIiTacHO Tasu TEOPHs, OITHHHUTE HAIIPEXKEHU, MOSBSBAIIM CE B CpeaTa Ha TaBaHa, JOBEX/IAT JI0
HOsIBaTa U Pa3BUTHETO HA MUKPO- ¥ MakporyKHaTtiHH (Dwur. 5).

= 1

@ue. 5. Pazsumue na nykHamuua u paspyuiagane Ha masana Ha Kapcmosa KaéepHda.

Haii-ommacHu OT TsX ca Te3W, KOMTO ca Pa3sBHUTH II0 CpPelaTa Ha CBOJA M ca IPHOIM3HTEIIHO
HOPMAJIHO OpUEHTUpaHu KbM Hero. CeriiacHo kputepust Ha Griffith mpu nocturaneTo Ha KpUTHYHO

HaIPEKEHNE |a3|:[(2ET / 72'0)]1/2, NyKHAaTUHATa C JBDKMHA 2c¢ 3aloyBa Jia HapacTBa HAJIOJy.

Jlocturaliku JOJIHUS Kpal Ha TaBaHa, Pa3sBUTUETO M INPOABIDKABA HArope 10 JOCTUraHE Ha
XOpU30HTAlIHA OTCIa0CHA MOBBPXHOCT (MEKAYIUIACTOBA MyKHATHHA, TJIMHECTAa MPOCIONKA HIIH
NOBBPXHOCTTa Ha ckanure). ChrimacHo ycioBuero Ha [opabH — Kyk, ako sSikocTTa Ha OMBH Ha
ChOTBETHATA MpPOCJTOHKa He HajaBuinaBa 1/5 OT sKocTTa Ha ONMBH HAa CKajaTa, TO B Hes Tpen
BEpTHKAJIHATA MyKHATUHA BB3HWKBA XOPH30HTAIHA, CIMBAHETO HAa KOUTO CIUPA BEPTUKAIHOTO
pa3BuTHe Ha mykHatuHata. CIIMBAHETO HA JBETE MyKHATHHH JaBa HAYaJl0 Ha OTJCIISTHETO Ha IIACT
OT MOKPHBHATAa YacT Ha KaBEpHATa IOJ JCHCTBHETO Ha COOCTBEHOTO Terjo. B pesynrar Ha ToBa
XOpU30HTAIHATA MTyKHATHHA HApAcTBa M Ce TOJIyYaBaT J1Ba KOH30JIHO HAJBHCHAIM Kpas Ha TaBaHa.
[lpu mocturanero Ha pacTsmiaTa XOPU3OHTAJIHA MyKHATHHA J0 KPUTHYHA IbDKUHA |, 3amouBa
HEHHOTO HEKOHTPOJHpaHO M HeycroiunBo passutue (Jaeger, 1., W. Cook, 1969) u cwhoTBeTHO
pa3pyliaBaHe Ha TaBaHa WJIM OTJEJSHE Ha IUiacT oT Hero. ['omemuHara Ha |, ce ompenens mo
dopmynara (Kocursia, 1980) :
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1/2
=[] (anp )
Y

kbaero Ki, (MPa.m'?) - kputuuno 3HaueHne Ha KOCUIMCHTA HA HHTCH3MBHOCT HA HAIPEIKCHHSTA
y — 06eMHo Terto Ha ckamata (N/m®); h — neGenuna Ha cBOROBATa YacT WK rUIacTa (M).

3a ompeensHeTO Ha KPUTHYHATA IBJDKAHA, IPU KOSATO MOYXE Jla HACTHIIM HEKOHTPOJIUPAHO
paspyliaBaHe Ha TaBaHa Ha KaBepHaTa € HEOOXOJMMO EKCIEPHMMEHTAIHO OIpeIeIsHe Ha
KPUTHYHOTO 3HAUYCHHE Ha KOe(DUIIMEHTAa HA MHTEH3UBHOCT Ha HanpexeHusnTa - Kiy.

Meroukara, 1o KOSTO ca HallpaBEeHH W3MMTBAHHUATA HA 00pas3lUTe IpeJrosara OnpeacisHe
Ha TPaHUYHOTO HATOBApBaHe, MPU KOETO CE Pa3pyIaBaT CKAHH 00pa3iy ¢ U3KyCTBEHO Ch3/aJACHO
Hayayo Ha nmykHatuHa. OOpaselrbT ce HaToBapBa Ha Ipeca, KaTo B IIEHTpAHATA YacT Ce Ch3JaBar
HANpeXXCHUST Ha Or'bBaHe, MOBEXIAIIU 10 paspymaBane (¢pur. 6, 7). CTOWHOCTTa HA KPUTHYHHS
KOe(hMIMEHT Ha MHTEH3UBHOCT Ha HanpexenusTa K, ce onpeznesns o ¢popmyara:

d 2C 2C
K, =42 —h‘3’2\/1——‘3— 1-=)%, 2
I P ( OI) ( h) 2)

KkbeTo p — HatoBapBane (N/m); ¢, d, h — pasmepu Ha o6pasema (m).

@ue. 5 Cxema na excnepumenmannomo onpeoensne Ha Ki,

Que. 1. M3numeane na cxaien obpasey upes HAMOBAPEAHE HA 02bBAHE 8 XUOPAGIUUHA Npeca.

Onpeuemme Ha YCTOﬁqHBOCTTa HAa TAaBAHUTEC HA HAKOM NECIICPH B paiiona Ha C. Kap.ﬂyKOBO

W3uncnenusita ca HampaBeHH 3a memiepure ,,llpoxoana” u ,,CBUpUYOBHIA”, PA3IONIOKECHH B
MecTHOCTTA , Ilmagaumero”, B 6muzoct 1o ¢. Kapaykoso. IloimydeHure cTOMHOCTH 3a TpaHWYHHU
HATOBApBaHUS, MPH KOWTO CE€ pa3pylIiaBaT CKAIHUTE oOpa3id OT TO3W paioH, CHOTBETHO
crorHocTute Ha K, ca mokaszanu B TadOiua 1.
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Tabmuna 1. Onpenensine Ha Kj, 3a n3cneaBanus paioH

Bxoanu nanan

Pasmepu Ha mpobute

O6eMHO
ITpoba K.
Mecrononoxenue JbkiHa TETJ0 i i
Ne | Meny |[BucounnalleGemuna Hlenborimsa y Jhmeiio | (MPa.m*®)
h (m) b (m) Ha TIpopesa 5 |HANpEKCHHE
oriopure 2c(m) | (/M) | p(N/m)
d (m)

11 0,17 0,02 0,01 0,007 |25166,950| 13734,00 1,61
1.2 0,17 0,02 0,01 0,007 |24978,922| 10987,20 1,29
1.3 0,17 0,02 0,01 0,007 |23085,246| 11379,60 1,33

¢. Kapmyxosgo,
M. "[Tmagaumero”

Pesynrtature oT HampaBeHHTE EKCIEPHUMEHTH IMO3BOJISBAT Ja ce ompenenu mo gopmyna (1)
KpUTHYHATA TUPHUHA HAa KapCTOBUTE KaBepHU. OTHOMICHUETO HA M3YHCICHATa KPUTHYHA ITUPHUHA -
Le KbM ycTaHOBEHaTa IPU IPOYYBaHUATA JEHCTBUTENIHA IIMPUHA HA TaBaHAa Ha KapCTOBUTE
KaBepHH — L, MO3ke J1a ce u3pasu ype3 BbBEXkKIaHe Ha KOE(PUIUEHT Ha YCTOMUUBOCT — Kyer.

©)

KoedunmeHThbT Ha YCTOHYMBOCT MOXKE Ja C€ W3IO0J3Ba TPU JIOKAJTHHUTE OICHKHA Ha
OTMACHOCTTA OT Bh3HUKBAHE M MPOSBA HA HETaTUBHH 33 CTPOMTEICTBOTO KApCTOBH JeOopMaIinu.

3a mpoBepka Ha pe3yiTaTuTe Osfxa 3aMaJeHH CTOWHOCTH Ha JcOennMHaTa Ha TaBaHUTE Ha
nemepute ,,IIpoxomnna” u ,,CeupuoBuna”. IIpuBxogHuTe yacTu Ha memniepara “CBupuoBuIla” ca C
IIMpPYHA B TUIaH OKOJIO 28 M, KOSATO € MOo-rojisiMa OT KPpUTHYHATA IIMpUHA 3a M. ,]lnagaumero”.
ToBa e moBeno 10 00pa3yBaHETO Ha BXOJHHUS OTBOP Ype3 MpoIaaHe Ha CBOJA.

JleGenunata Ha TUIacToBeTe Npu TaBaHa Ha mnemepara “Ilpoxonna”e okomo 8 - 10 m.
W3uncnenusTa mokasBat, 4€ B TO3W ciaydail kpuTuaHarta mmpuHa ¢ 30.35 m. Cpennarta mupuHa Ha
TaBaHa OT HANpPaBEHUTE KapTH € okojio 25 M. Pasnukara Mexay KpUTHYHATA IIUPHUHA HA CBOJA H
mupunHata Ha “IIpoxomHa” e okoso 5 M, T. €. MPaKTUYECKH HSIMa OMMACHOCT OT MpoIMajaHe Ha CBOJA,
C M3KJIFOUCHHE Ha HIKOE U3BBHpeaHO chouTne (PDur. 8).

@ue. 8 3anaden 6x00 na newepama "Ipoxoona"

B tabimna 2 ca moka3aHH pe3ysiTaTHTE 33 KpUTHYHA IIMPHHA Ha memepure ,IlpoxomHa” u
,CBHpUYOBHUIIA”, IPU CpeHA 1e0e/IMHA Ha TABAHUTE UM.
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Ta6mn. 2. HlupuHu HA TaBaHUTE HA HIKOW TENEpy U KOS(UIIMEHTH Ha yCTOMYUBOCT 110
TEOpUsl Ha MyKHATHUHUTE

Cpenna
Cpenna .
neiictputesnna |Koedpuumenr Ha
MecTomnooxenune aedemmna Ha | L (m) N
UIMPHHA HA yCTOiYHBOCT
TaBaHa (M)

TaBana — L (m)
c. KapaykoBo, nemiepa "IIpoxoana’ 10.00 30.35 25 1.21
c. KapnykoBo, nemepa "CsupuoBuna 5.50 26.63 28 0.95

OmnpenesisiHe HA BpeMeTO 3a pa3pyliaBaHe HA TABAHUTE HA HAKOM KAPCTOBU KaBEPHH HA
0a3zaTa Ha M3YKMCJIEHATA IeHYAalUsl U U3BETPUTEIHUTE MPOLecH

ToBa m3cnenBaHe € TEOPETUYHO U ce 0a3upa Ha MOJIYUYCHUTE PE3yJITaTh 3a CTOWHOCTTAa Ha
KapcToBaTa JeHynanus B KapiaykoBckus kapcToB paiioH. BenencTBue Ha eHynanusara mocTereHHO
ce M3HAcs CJIOM KapOOHATHO BEIIECTBO OT CTEHHTE HAa KApCTOBUTE KaBEPHHU, KaTO TO3M MPOIIEC
NpoTHYa HE camMo TO0J HUBAaTa Ha MOJ3EMHUTE BOJAM, a B 30HATa Ha aepamus U BCIEICTBHE Ha
KOHJICH3AI[MOHHUTE BOJM, CTHYAIIM C€ MO0 CTEHUTE Ha KApCTOBUTE KaBepHH. [lo Ta3m mpuumHa
KyXHHHTE MTOCTETIEHHHO CTaBaT MO-IIUPOKH, KaTO CHIIEBPEMEHHO N3THHSABAT U TEXHUTE TaBAaHH ChC
CTOMHOCTTa Ha M34YMCIEHATa 3a palioHa KapcToBa JEHyJalus. 3a IOA3EMHHUTE OTKOCH, MpHU
HEM3MEHHH KIIMMAaTHYHU (aKTOpH, pa3pyllaBaHETO € M3KIIOYMTEITHO 32 CMETKAa Ha XMMHYecKaTa
nenynanus, karo 3a KapnykoBcko-KameHnonosckus paiion ce uamens ot 2.2 1o 5.7 cm/1000 a.

KBM TO3H mporiec npu OTKpUTUTE OTKOCH (Hampumep mpu neniepara "TIpoxoauna™) TpsioBa na
npubaBUM M BB3JIEHCTBHETO Ha MPAa30BOTO M3BETPSHE, KOETO CHIIO Taka MOCTETIEHHO pa3pyllaBa
CTCHHTE M TaBaHHWTE Ha KaBepHuTe. ChriacHo u3cnensanusta Ha Koces (1993) cpennara ckopoct
Ha MpPa30BO ¥ XMMUYHO U3BETPSBAaHE HA BapOBUKA B pailOHA MPH OTKPHUTU HamyKaHu oTkocu € 1.6
mm/a. C ornen Ha 3alIUTEHOCTTa HA CTCHUTE U TaBaHA HA MPUBXOJHUTE YaCTU HA MELICPHUTE OT
npeku aTMOC(hEpHH BIUSHHUSA U OT MPEKU HAOJIOACHUS Ha aBTOpa MOKE Jla ce MPHeMe, Y€ CpeaHara
CKOPOCT Ha M3BETPsIBAHE HA MPUBXOJHUTE YaCTH Ha KaBepHHTE ¢ okoso 5 mm/10a wmu 0.5 mm/a. C
W3THHSIBAHETO HaMaJlsiBa M KPUTUYHATA IIMPUHA HA KaBepHATa, MPH KOSTO CE pa3pyliaBa HEHHUST
TaBaH, KaTO MOXKE MPUOIM3UTEIHO Ja ce MPEABHIN BPEMETO 3a TOBa pa3pyiuaBane. [Ipu ananmusa He
ca B3€TH MpPEIBHJ JOIBIHUTECIHH HATOBAapPBAaHUS OT 3€METPECEHHs, OT Crpagdl W TPAHCIOPTHH
CpEeNICTBA, KaKbBTO € CIIy4asT mnpu mnemiepata "'TIpoxonHa", K0eTo AOMBIHUTEIHO CKbCSABA ''BPEMETO
3a )KUBOT' Ha KapcToBaTa KaBEpHA.

Ta6x. 3. [Ipubnu3uTenna CKOPOCT 3a pa3pyllaBaHe Ha TaBaHa Ha rnemepa "IIpoxogHa"

Cpenna Kputuuna |[delicTBUTEIHA
Koepuuuenr Ha
MecTonoJjioxkeHue I'onunn neéejquHa HA | mWApPHHA - L |mmpuaa— L, m CTORMBOCT
TaBana (M) (m) y

0 10.00 30.35 25.00 1.21

c. KapnykoBo, nemiepa 1000 7.50 29.90 26.00 1.15
"TIpoxoana™ 3000 6.50 28.85 28.00 1.03
4000 6,00 28.27 29,00 0.97

Ot rophHara Tabnuia MOXKe Ja c€ HalpaBU HM3BOJAA, 4Ye TaBaHBT Ha 'llpoxonmHa" mie ce
pa3pymu ecrectBeHo npudamutenHo cien 3500 roauHw.
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3akjaro4yeHue

Hanpasenute n3cienBaHus U MOTYyYSHUTE PE3yJITATH MO3BOJISBAT J1a ObAAT HAPABEHH HAKOH
Ba)XHU U3BOJIU!

1) ExcniepumMenrannoro onpenensae Ha Ki., cboTBeTHO Ha |, mo3BossiBa na ce ompenenu
CTENEHTa Ha ONAaCHOCT OT E€BEHTYyaJlHO €CTECTBEHO pa3pylllaBaHe Ha TaBAaHUTE Ha KapCTOBHUTE
KaBEpHU.

2) W3cnenBaHeTo Ha €CTECTBEHATa CKOPOCT HA M3BETPUTEIHUTE MPOLECH B AaJCH KapCTOB
paiioH 1NOo3BOJIsIBA MPUOIU3UTENHO Ja CE€ OIpPENENId BPEMETO, 3a KOETO IIMpUHATa Ha JajeHa
KapcToBa KaBepHa I11€ HaJIMUHE KPUTUYHATA, BCJIEACTBUE Ha KOETO MOJKE J1a HACThIIM pa3pyllaBaHe
Ha TaBaHa

3) Kpurnunata muprHa MOXE Ja CIy)KM KaTO MOKa3aTel MPH ONpelesisiHe Ha MEPKHUTE 3a
3alUTa MpU CTPOUTENICTBO B KapCTOBH TEPEHH, OCOOCHO B YCJIOBHUATA HA IIMTKO Pa3NOJIOKEH
KapcrT.
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STUDY OF THE STABILITY OF THE CEILINGS OF SOME CAVES
IN THE KARLUKOVO KARST AREA

lvailo Ivanov

The karst areas in Bulgaria hide a number of potential hazards in case of insufficient
engineering-geological investigations prior to construction. Some of those hazardous phenomena
have been identified in almost all countries with karst locations. One of the biggest hazards is
related to the sudden subsidence and collapse of ceilings in the karst caves which may bring about
unforeseeable consequences and demolitions in the built areas.

One of the well-known and interesting similar phenomena in Bulgaria is the Prohodna
cave, over which the Karlukovo-Lukovit road passes by. The vibrations from the traffic as well as
the additional impact of the blasts at the nearby rubble quarry could bring about problems leading to
destruction of the cave’s arch.

This paper describes the methods used by the author for determination of a coefficient of
stability of karst caves’ ceilings based on the theory of cracks and the critical width of caves. The
methodology has been applied for assessment of stability of ceilings of two caves in the Karlukovo
karst area — Prohodna and Svirchovitsa.

aou. a-p uHx. reoJi. Usaitsio UBanos

YHHUBEpCUTET 0 APXHUTEKTYpa, CTPOUTEIICTBO U Teoie3us, Kart. ,, I eoTexHuka”
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