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AGRICULTURE
STRATEGY OF IRRIGATION SYSTEMS IN GEORGIA

'Doctor of Technical Sciences, Professor, Academician of NAS of Georgia Natishvili O .G.,
2Doctor of Technical Sciences, Professor Gubeladze D. O.

Georgia, Thilisi;
'National Academy of Sciences of Georgia;
’Georgian Technical University

Abstract. Georgia will equip 200,000 hectares of land for irrigation by 2025, an increase of
around 112,000 hectares over 2015 levels. Most of the increase will result from rehabilitation of
existing gravity irrigation schemes. The considerable unexploited potential of groundwater will be
studied and measures devised to enhance private groundwater development for irrigation, particularly
in conjunction with drip irrigation technology, which is expected to expand to cover as much as 10 %
of irrigated area by 2025.

Georgian Amelioration will evaluate and prioritize more than 100 potential projects on
hydrologic, economic, and financial, grounds, creating a high-quality list of pre-qualified of projects
for potential financing. The estimated $361 million required for the rehabilitation work will come
from funds allocated by GoG and from international assistance agencies. Modernization investments
to allow improved system management will target improved water measurement systems and control
structures, along with upgraded management information systems.

Keywords: Irrigation; Reform; Strategy; Water; Resources; Rivers; System Management

Summary. Georgia 2020 places a high priority on increasing the export potential of the
country’s agricultural products. Among other steps, this includes improving the country’s irrigation
and drainage systems. The 2015-2020 Agricultural Strategy, developed by the Ministry of Agriculture,
outlines proposed actions under this goal.

Improving irrigation and drainage systems leads to better water use, creation/development of
efficient systems (including drip irrigation, sprinkler irrigation, etc.) and farmers’ increased access to
these systems; besides, as a result of the above-mentioned improvement, farmers will be supplied with
modern technologies in order to increase their productivity and make optimal use of available resources.

The national economic strategy accords special recognition to increasing production of higher-
value crops and higher-value-added agricultural products, particularly for export. The Agricultural
Strategy elaborates these objectives, asserting that, “given the particularities of the Georgian climate,
construction, operation and management of irrigation and drainage infrastructure is vital for efficient and
intensive agricultural production”. It lays out the following as priorities for irrigation and drainage.

Georgia is generously endowed with water resources, though availability varies greatly from
season to season. The six operating irrigation reservoirs have the ability to store less than 4 percent of
the annual flow of east Georgian rivers, and while mountain snowpack storage adds to this capacity,
this natural storage capacity will erode as the climate continues to warm. The country is currently
without a formal system of water resource allocation, though amendments in the water law currently
pending approval will establish a water permitting system in 2018. In addition to its surface water
resources, Georgia has abundant groundwater which, though little used at present, could be tapped for
irrigation — particularly for drip irrigation systems. The analysis of both surface water and
groundwater hydrology is severely handicapped by the virtual collapse of national hydrologic data
collection and analysis systems.

Irrigation. Actual irrigated area in Georgia, which was as much as 400,000 hectares during
the Soviet period, had dwindled to one-tenth of that by 2015. Rehabilitation investment is expected to
restore irrigable area to 200,000 hectares by 2025. If fully utilized, this will increase water demands
from the current level of around 150 MCM to around 900 MCM per year, a value still well within the
annual supply of water available in Eastern Georgia. However, a lack of storage and a progressive loss
of snowpack storage may cause shortages later in growing seasons when demand is high and river
flows are at their minimums.

Following the abrogation of the Amelioration Law in 2010, Georgia lacks a legal framework
for irrigation. The repeal of this law also eliminated the legal basis for local level water management
organizations in the country. Consequently, GA now attempts to operate irrigation delivery systems
from the head works to the farm. However the challenge of interacting directly with 50,000 farmers is
an overwhelming one that will only grow more severe as irrigated area expands. Deteriorated facilities
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in many systems limit water management options to basic on/off control and some crude adjustment of
operating levels in canals.

Irrigation management has operated under a variety of organizational forms since 1990. Main
system management, handled by a ministry during the Soviet period, was first downgraded to a
government department responsibility following independence, and then privatized into four so-called
LTDs — under-resourced and inexperienced government-owned corporations that subsequently failed.
The four LTDs were then merged into a single state-owned company which today operates all public
irrigation facilities in the country [1,2,3].

Reform Strategy. Georgia will have 200,000 hectares of irrigable farmland by 2025. This
represents an increase of around 112,000 hectares over 2015 levels. Most of the increase will result
from rehabilitation of existing gravity irrigation schemes, supplemented by private development of
pumped surface water and groundwater. The considerable unexploited potential of groundwater will
be studied and measures devised to enhance private groundwater development for irrigation,
particularly in conjunction with drip irrigation technology, which is expected to expand to cover as
much as 10 % of irrigated area by 2025.

Georgian Amelioration will establish a professional unit to evaluate and prioritize more than
100 potential projects on hydrologic, economic, and financial grounds, creating a high quality list of
pre-qualified of projects for potential financing. The estimated $361 million required for this work will
come from funds allocated by GoG and from international assistance agencies.

Rehabilitation projects will include modernization investments to allow improved system
management and more effective and efficient service delivery. Major investments in this category will
target improved water measurement systems and control structures, along with upgraded management
information systems and staff development.

Farmers will be consulted extensively at each stage of project design and implementation to
insure compatibility with local needs and practices. A new unit will be established to mobilize farmers
and facilitate consultation and dialogue. Local level rehabilitation design will be carried out in close
cooperation with local farmers, with Water User Organization (WUQO) development proceeding in
tandem with the rehabilitation process.

Georgian Amelioration will strengthen its Asset Management Unit and will take a more
proactive stance in monitoring and assuring the quality of rehabilitation implementation.

Main System Management. Georgian Amelioration will continue to operate as a single
private corporation over the medium term, taking advantage of the financial discipline and results-
orientation which typically characterize such entities. However as long it is publicly owned, GA will
aim to operate at a financial break-even point, covering all O&M, administrative, and depreciation
costs, with return on capital (profit) set to zero. Interest on private capital could be included in the rate
structure, with the approval of the regulator, if this possibility were to emerge in the future. GA will
retain its present decentralized structure, with the regional divisions operating under the umbrella of a
single unified national corporation to minimize overhead costs.

To create a governance structure more appropriate to a corporation, the Ministry of
Agriculture will establish a broadly constituted supervisory board for GA, which includes a variety of
accomplished professionals from both governmental and non-governmental sectors.

GA will assume the role of bulk water supplier to local level organizations, which will
distribute water and operate local facilities supplying individual farms. To facilitate this this process, a
newly formed WUO Support Unit will take the initiative in forming and supporting local level
organizations which will provide service to individual users. Once these local level organizations are
established, GA will enter into contracts with them for bulk water supply.

In operating and maintaining the main system facilities under its purview, including dams,
major canals, diversion structures, and major off-take structures, GA will transform its operations by
introducing modern data-based management practices for water delivery, facilities maintenance, and
financial and administrative management.

For the near-term future, GA will supply most of its own maintenance and repair services
directly using in-house resources. Over time, it will experiment with outsourcing selected services to
the private sector, and evaluate results in terms of quality of work, responsiveness, and costs as
compared with in-house provision.

Regulation. Georgian Amelioration is a monopoly for-profit service provider. As such there is
a need for independent oversight to review the costs which GA proposes to pass on to its clients in the
form of tariffs and also to monitor and insure the quality of service it provides to WUOs.

Quality of service can be regulated through contract provisions in agreements between GA
and local level management entities such as WUQSs, which include penalties for failure to deliver
agree-upon irrigation services. The designated regulator would provide external adjudication for
resolving disputes between GA and its clients.
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A third regulatory need, that of ensuring adequate maintenance of infrastructure assigned to a
WUO for use, can be accomplished through provisions in service contracts, coupled with periodic
joint inspections.

Future irrigation water demand. Future irrigation water demand depends fundamentally on
the water requirements of the crops grown. Crop water requirements also vary from region to region
and with climatic factors such as evapotranspiration and precipitation. In addition water requirements
depend on the efficiency with which irrigation water is delivered at the main system, local, and on-
farm levels. Little data on this last critical factor is available. However, one study has found that loses
in primary, secondary, and tertiary canals comprise around 50 % of incoming flow.

A small but growing number of farmers are installing drip irrigation systems in orchards and
vineyards and on fields of fruits and vegetables. As these scattered drip installations demonstrate their
benefits of increased yields and improved product quality to surrounding farmers, the area under drip
will grow. There are at least three vendors for drip equipment operating in the country as present, and
systems manufactured in China, Turkey, and Israel are available.

MOoA is implementing a program called “Plant the Future” (GEL 15 M for 2015-2017) which
is financing the creation of new perennial orchards and nursery gardens. Up to 70 percent of sapling
and 50 percent of drip system costs are being provided by the Ministry. The program envisages the
creation of 1,000 to 1,200 ha of new perennial orchards, most or all of which would be drip irrigated.

Preliminary estimate of the expansion in use of drip irrigation technology is presented,
suggesting that drip irrigation coverage will reach around 10 % of total irrigated area by 2025.
Initially, it expected that most of the systems purchased will be the less expensive Chinese ones.
However with time, and as experience is gained, purchases are expected to shift to higher quality
systems from Turkey and Israel.

This expansion in drip irrigated area will have important implications for irrigation system
managers. The first will be a reduction in the use of water on drip-irrigated farms. This should make
more water available for use elsewhere in the system or in other systems sharing the same water source.

The second will be a need for more or less continuous flow in the ditches serving the farm.
While drip irrigation needs smaller amounts of water overall, it requires that water be available for
application on a daily basis. It cannot tolerate long periods between water supply events and may
necessitate the construction of small farm ponds for local storage where canal water supplies are
intermittent. Rural electrification is also critical for the spread of modern pressurized water application
methods. Costs of solar powered pumping have been falling rapidly as well, and represent an
opportunity for farmers, even those in areas without electricity, to install these systems.

Third, there may be a demand for improved water quality, since filtration costs borne by the
farmer are directly related to the amount of sediment suspended in the water supplied. The expansion
of modern irrigation methods and its implications for the main and local level system management
need to be taken into account when designing for rehabilitation and modernization.

The plan of action for reforming the water / irrigation sector, possibly undertaken by a team of
expatriate and national specialists under the programmed, would comprise:

— conducting a water resource reconnaissance study

The study should propose optimal use of water resources based on sound technical, economic and
socio-economic criteria considering sustained development of water resources and environmental management.

— conducting an institutional analysis

The institutional analysis would evaluate existing laws, policies and processes, as well as
organizations and theic-functions, capabilities and linkages.

— proposing changes for reforming the water sector / irrigation sub sector

New institutional arrangements would be proposed, including, inter alias, strengthening of
organizational capabilities, planning methodologies and management techniques, as well as providing
decentralized services with private sector involvement.

— outlining the step-process for the reform

The process of reform would identify roles for key players and existing organizations.

REFERENCES
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EFFECT OF INTEGRATED AGRONOMIC PRACTICES ON
THE GROWTH OF COTTON

Doctor of agricultural sciences, professor Seyidaliev Nizami Yaqub,
'"Mamedova Mina Zaman

Azerbaijan, Azerbaijan State Agrarian University
'Senior teacher, the Faculty of Agronomics

Abstract. Entering of optimum doses of potassium under a cotton improves quality of a cotton
fiber. The raised humidity at cotton cultivation on the salted soils increases its productivity and
reduces negative action by technological properties of a cotton fiber. The fertilization regime and
plant density, including watering irrigation with magnetize water, which has advantages over plain
water, all together had a beneficial effect on the growing and developing of cotton main stalk.

Keywords: fibre, cotton, potassium, water, fertilizer, agricultural, production

In the economic and social development of the Republic of Azerbaijan cotton production is of
particular importance. Cotton is a valuable technical culture strategic purpose.

The most important objective of cotton production is to improve the culture of agriculture and
an increase in cotton yield, improve the quality of its products.

One of the most important problems of agricultural production is to find new techniques and
methods aimed at increasing the yield of crops. Cotton is one of the main branches of agricultural
productivity of Azerbaijan and its development in the future, it is very important for our state.
Increased production of raw cotton and increasing its crop capacity is a major problem of agriculture of
the Republic. Currently we have trampoline the area under cotton compared to other crops is negligible.
You have to grow it as a monoculture, and in this regard, the harvest of raw cotton is 21-23 kg/ha, and in
some years is even lower. Increased production of raw cotton and the increase of its yield is a important
part of a problem of agriculture of the Republic.

Given the importance of the development of cotton, growing in the Republic adopted the "Law
on cotton growing" (May 11, 2010). As key points, the act provides for the production and processing
of raw cotton; cooperation in the system of cotton production; controls and quality control of raw
cotton; state support for the development and financing of cotton production [1].

One of the main factors of increasing the yield of cotton, along with the introduction of high-
yielding, more disease resistant varieties with good quality, measures fibre, is the establishment of
rational methods of farming, which include, primarily, the use of the optimal norms of fertilizers,
irrigation regime and density of the plant state.

Increase of productivity lies in the development of science-based systems land-regalia, the
introduction of intensive technologies of cultivation of agricultural, including cotton, continuous
improvement of equipment and production technology.

With a small supply of phosphorus in the soil and excess nitrogen, the plants can be good
growth, but will give fewer bolls and lower quality fibre, shrivelled seeds. Plants have a dwarf species
with small dark green leaves. A lack of phosphorus nitrogen fertilization has no effect.

The use of fertilizers that meet the requirements of today requires carefully and balanced
approach given the removal of nutrients with the plant and the consumption of their cotton. Only then,
you can install the rational fertilizer rates, most fully makes up for the lack of nutrients without
causing negative consequences in the form of environmental pollution of the natural environment.

One of the factors determining the growth and development of plants and high yield is to
obtain early, friendly and full shoots. Uniform distribution of seedlings throughout the planting area
provides a more complete use of the plants of water and nutrients [2].

The speed of emergence and completeness of germination depends on many factors, including
the quality of seeds, temperature and soil moisture etc.

The effect of magnetized irrigation water on reducing the toxicity of ions of natural irrigation
waters, as well as twice accelerates washing of salts from the soil than watering is a common method

Holding a watering magnetized water, the number of sympodial branches increased especially
in 5 irrigation [4, 5].

With the increase in plant density decreases and the number of the sympodial branches. A
similar pattern was seen in experiments conducted in the Karabakh region.
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Cotton under favourable conditions may continue growing period until late autumn and form a
huge number of plan element. However, not all paragon can stay on the Bush until the end of the
growing season and yield a harvest. Depending on the biological peculiarities of the plants and the
adverse effects of external factors, primarily soil moisture nutrients and plant density of a certain part
of them fall off. Sometimes due to poor farming subsidence is 60 percent or more.

For example, if 100 thousand plant on 1 hectare in the first embodiment, the number of formed
productive elements of cotton amounted to 13.4 pieces, then the thickness 166 thousand, it decreased
and reached to 6.6 pieces. However, as can be seen from the data that not all the amount of the formed
productive elements of cotton is maintained until the end of the growing season on bushes of cotton. In
our experience, almost half of the formed productive elements of cotton left before the end of the
growing season. The largest number of fallen productive elements of cotton discovered in the third
embodiment, where the 5 watering’s with plain water in the first embodiment, received NsoPo0oK7s. In
addition, the least number of fallen fruit elements found in the embodiments, where the watering is
conducted minichannel water. The same can be said of the experiments carried out in the Karabakh
region [3].

The number of boxes is an economic indicator of the overall harvest. The more boxes in
1 bush, and the higher the yield and vice versa.

Approximately, the same pattern was observed in experiments carried out in the Karabakh
region. Weight of raw cotton in one boll is an economic indicator that determines the level of harvest
and assess the variety. The higher weight of raw cotton in one boll, the higher total yield and the more
valuable cotton species. The mass of cotton in one boll is a biological feature of the variety, but it may
be affected by external factors, primarily nutrient, water regimes, and plant density [6].

Fertilizer and plant density effect on the mass of cotton in one boll in a different way. For example,
if the high rate of fertilizer and a large number of irrigation contribute to the increase in the mass of cotton
in one boll, the thickening of crops, on the contrary, decreases the weight of raw. In experiments conducted
in both regions in the next five years, the best option was the option which was made N,soP20K75 When the
background density of 160 thousand plants/ha and 5 watering magnetized water.

Insights. Development and establishment of the rational fertilization, irrigation regime and
plant density for different soil differences contributes to obtaining high and stable yields of raw cotton
with good technological qualities of the fibre.

Fertilizing, watering and plant density are beneficial to the formation of boxes, a lot of cotton
wool in one box and significantly reduces the percentage of the drop of the fruit bodies.
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HPOU3BOACTBO U INIOBBILNEHUE
KOHKYPEHTOCIIOCOBHOCTHU PACTUTEJIBHOI'O
MACJIA

ookmopanm Myxamemog A. E.,
0. m. n. /laymkanoea /1. P.,
K. m. H. Akuwies H. K.

Kazaxcman, 2. Anmamol, Kazaxckuit hayuonanbHulil azpapuutii ynugepcumem

Abstract. The article reveals the definition of the competitiveness of products of fat and oil
industry, examines the criteria for the competitiveness of vegetable oils, and also analyzes the factors
shaping demand and stimulating the sale of products.

Keywords: competitiveness, oil and fat industry, demand, quality, vegetable oil production

Ha npotrsbkennu mociaenuux 10 JIET MCHONB30BaHME PACTHTEILHOIO Macia YBEJIHYMIOCH.
JlaHHBIN MOKa3aTenb Ha 1 gemoBeka yBenmmumics ¢ 6,6 mo 11 kr B roa. XoTsa peKoMeHAyeMass HopMa
PaIMOHAJIFHOI'O HCITOJIB30BaHMA pACcTHTEIbHOro Macia - 13,5 xr mHa 1 gemoBeka B roxa.l Ilporpecc
IIPOJAXKHN PACTUTCIBHBIX MACCJI BO3HUK 1101 BO3I[€I\/IICTBI/ICM ACCOPTUMCHTA d)aKTODOB, OJHUM U3
KOTOPEIX OKAa3bIBAETCS MEPEHAICIMBAHNE TOKYIIATEILCKONH BOCTPEOOBAHHOCTH HA HHUX C >KUBOTHOTO
Macia u mMaprapuHa [2]. bomee Toro, oka3ama BiusHHE W 00Jiee HU3Kasi OTHOCUTEIFHO WHBIX KHPOB
CTOMMOCTB PaCTUTEIIFHOI'O MacJa.

IIpon3BOACTBO MACIOKHPOBOM OTpPAacid — OTO HEOOXOAMMas dYacTh JJIS1 HM3TOTOBICHHS
OIPOMHOI0 JHalla30Ha MHIIEBBIX IIPOAYKTOB. IIOMHMO BCEro MpOYEro, IPOAYKIMS MAaciOKHPOBBIX
OpraHM3alMi BBIIOJIHSET OCHOBOIIONATAOIIME AaCIEKTHI B Pa3pabOTKE BBHIIYCKAa TOBAPHEBIX BHIOB
HH‘IHOﬁ TUTUCHBI, KOCMCTUKHU ( MI)IJ'IO) U OTACIIOYHBIX CTPOUTCIIBHBIX MAaTCPHUAJIOB (J'IaKI/I, KpPaCKH U T. 1'[.).

Kax mpaBmito, Bemymied MacaIWdHOM KVIBTYPOH SBIISETCA IOJCONHEYHWMK. Ha ero ydacte
MPHUXOIUATCS rae-To 85 % o0mero o0bEMa M3roTOBIEHHS pPacTUTENLHOr0 Macia [3]. MacnoxxupoBas
NPOJAYKIMs 00JIamacT HECKOJBKHMH OIIPEACIISIOIMMMU II0KA3aTeIsIMU, HAIpUMEDP, 3KOJOrHYecKas
yucTOoTa. PaszpacTaHue KOHKYPEHTOCIOCOOHOCTH MAC/IOKHPOBOM IPOAYKIIMU HE TOJLKO (POPMHUDYET
el MPerMYIIECTBO HAa BHYTPEHHEM IIPOJOBOILCTBEHHOM PBHIHKE, HO U BINIOTHYIO KaCAeTCSI MHTEPECOB
MOMYJIIPHBIX TPAHCHAIIMOHAIBHBIX OpraHu3aiui. HemanoBaxkHo, yBenu4yuBas 00bEMBI POU3BOICTBA
JUTSL PBIHKA, PETYIISIPHO YCHIIMBAThH MPeObIBAHNE HA MUPOBOM PBIHKE [4].

Ha ceroausiinuii 1eHb epe Maca0KUPOBOM IPOMBIILIEHHOCTBIO BCTAIOT TOJIBKO CEPLE3HEIE
BONPOCHl. B paMKax CIOXKHBIX KOHOMMYECKHX YCIIOBHM, HEBBICOKOIO JHEPIeTHYECKOr0 YPOBHS
panMoHa MHWTAHUS CYIIECTBEHHOM 4YacTU HAaCEJICHUS CIEUAIUCTBI CEJILCKOT0 XO3SMCTBA H
HM3TrOTOBUTEIM MACI0KUPOBOM ITPOAYKIIMU IIPU3BAaHbI HCKATh, CCHUIASICH HA CBEPIIEHHS HAYKH, HOBBIE
METOAbI YIYUIICHUA IIPOU3BOAUTCIBbHOCTH CaMOCOBECPUHICHCTBOBAHUA MaCJINYHBIX KVYJIBTYD,
MOJIEPHHU3AIMY TEXHUYECKUX IPUEMOB IIPOU3BOJCTBA PACTUTEILHOIO Macja M pa3padoTKa HOBBIX
BHIOB MAaCJI0KUPOBOM MNPOAYKIHUH C PaAlMOHAIM3UPOBAHHBIMH ITOKYHATEIbCKMMH KayeCTBaMH.
HaV'-IHBIe Da6OTHI/IKI/I, CIICOUAJIN3UPVYIOIIIUECSI HAa OCIIOXKHCHHUAX B OGHaCTI/I CCJIICKIIM MACJIIMYHBIX
KYJIbTYp, WX BBIPAUIUBAHUK, JOJDKHBI CKOHLIEHTPUPOBATH CBOM CTPEMJICHUS Ha YBEIUYEHUU
MPOAYKTUBHOCTH Y TIOBBIIIIEHUN Ka4eCTBa CeMsiH Macia [5].

Kak ke cxiagpIBaeTcsi KOHKYPEHTOCHOCOOHOCTH PACTHTENLHOIO Macja B IIPOLECcCe
pou3BojicTBa? YToOBI 3TO y3HATH, HY)KHO JATh OIIPEAEICHUE KOHKYPEHTOCIIOCOOHOCTH IMPOLYKIIHH.
HTak, KOHKYPEHTOCIIOCOOHOCTh MPOAYKIUU - 3TO MACIITA0 €r0 3KOHOMUYECKUX, TEXHOIOIMUYECKUX U
IIPOU3BOJICTBCHHBIX  BO3MOXKHOCTEHM, KOTOPBIE IOMOTAIOT CIPAaBHTLCSI C  CONCPHHUYECCTBOM
(KOHKYpEHIIMEN) NHOM TOI00HOM NMPOAYKIIMK Ha peIHKE [6]. BMecTe ¢ TeM, KOHKYPEHTOCIIOCOOHOCTE
— 9TO COIIOCTaBHUTEILHBIA aTpHOYT TOBapa, IIPEAyCMaTPUBAIOIINN €IUHYIO0 OLEHKY BCEH OOIIHOCTH
OTPACJIEBBLIX, TOPIOBBIX, OPraHW3aIMOHHBEIX W OJKOHOMHYECKHMX IOKasaTeliel, Kacaroluxcs
BBISIBJICHHBIX TIOTPEOHOCTEH PhIHKA MM OCOOEHHOCTEN JPYTrOoro ToBapa.

Boo06111e, KOHKYPEHTOCIIOCOOHOCTh 3aBUCHUT OT TOTAJBHOCTH IOKYIIATEIbCKUX OCOOCHHOCTEH
TAKOI'0 TOBapa-KOHKYPEHTA II0 KATErOpUH COOJIOJEHHS OOIIECTBEHHBLIX HAJOOHOCTEM B CBSI3U C
pacxojiaMy Ha MX YIOBJICTBOPEHUE, CTOMMOCTH, ITPABHJI o0ecreueHusI U (QYHKIIMOHUPOBAHUS B XO/IC
3¢ PeKTUBHOTO U (WIN) JIMIHOTO UCTIOIB30BaHMUS.|[ 7]

TexHoJIornYyecKne mapaMeTpsl IIPOIYKIIMU XapaKTePHU3YIOTCS ONPEIeIIEHHEM BEITIOJTHEHUS €To
TEXHWYECKOTO TIOKa3aTellss KadecTBa M O0OECIeYeHHE COBPEMEHHEIX TPeOOBAHHUI, KOTOPEIE
HaszHauaroTcs moTpeOutensimu Ha pbiHke [8]. IlogoOHble TpeOOBaHUS Kak HHUKOTJA BCEIIEIO
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MOKA3bIBAOT MX OOIIECTBEHHBIC U CYOBEKTHBHBIC TIOTPEOHOCTH IIPH JOCTUTHYTOM (TIPOTHO3HUPYEMOM )
YPOBHE COIMATEHO-PKOHOMUYECKOTO (hOPMUPOBAHHS U HAYIHO-TEXHUIECKOTO TIPOIBIKEHHUSL.

[lepBoouepénubie TPeOOBaHUS TOKYIATEICH K TEXHHUYECKUM IIOKA3aTENsIM OIPEIEISIFOTCS
HaIMOHAJIbHBIMM M MEXKIYHAPOIHBIMU CTaHAAPTAMM.

B cBoro ouepenn, craHmapTH3alys — 3TO pa3pabOoTKa W Ha3HAYeHHE TEXHUYECKHUX ITOKa3aTelieh
(HOPM) IS OJOOPEHHOM K BEITYCKY MPOAYKIMK (PACTUTEILHOTO Macia), METOMOB €€ MapKHPOBKH,
(hacoBKHM, TPaAHCIIOPTUPOBKM M XpaHeHus. CraHgapT — 3TO JOKYMEHT, KOTOPBIA XapaKTEPHU3YET
(HOPMHPYET) CTaHAAPTU3UPYEMBIA NMpeaMeT (IPOAYKIMIO) M 3HAYMTCS HE TOJIBKO TEXHHYECKHM, HO W
FOCYIapCTBEHHBEIM JOKyMeHTOM. CTaHmapTel CoAep:KaT MNOAPOOHOE OINMMCAHHE TOBapa W HMEIOT
TEXHUYECKUE YCIIOBHUS HA €0 IPOU3BOACTBO, IOPSIOK IPUEMKH, COPTUPOBKY, pacthacoBKY, MAPKUPOBKY,
TPAHCIIOPTUPOBKY U XxpaHeHue. [Ipy oleHKe KauyecTBa IIPOAYKLMH, B IIEPBYIO OUEPedb, ONPEACSIETCS €€
cootBercTBHE cTaHAapraM. COOTBETCTBHE CTaHAApTaM — 3TO PETVIAMEHTHPYEMBIH MOTPEOUTEITCKHIA
napameTp, HeCOOITIOICHIE KOTOPOTO CBOJIUT KOHKYPEHTOCIIOCOOHOCTh TOBapa K HyJIto [9].

Kak mpaBumo, cucrtema craHAapTH3allid TOBAPOB OTBEYAET CTEMEHH  YIIYUIICHHS
HALIMOHAJIBHOM SKOHOMUKH, HAYKH, METOJAUKH M TEXHOJIOTHH.

Texuuueckass KOHKYPEHTOCIIOCOOHOCTh TOBapOB — (haKTOP JOBOJLHO TMOKUI M aKTUBHBIH. OH
IMOCTOSIHHO MEHSETCSA B COOTBETCTBHM C TEMIIAMHM Hay4HO-TEXHHUYECKOro mporpecca [10].

VYpoBeHb CTOMMOCTH pa3pabOTKu HaIPSIMYIO YCTaHaBJIMBAET LIEHOBYIO
KOHKYPEHTOCIIOCOOHOCTE MpoAyKImK. OMHO3HAYHO, YEM HIDKE JaHHBIM YPOBEHb, TEM IIPH HHBIX
OIMHAKOBBIX CHUTYALMSAX BBIIIE KOHKYPEHTOCIIOCOOHOCTh BBINYCKAEMOM IIPOAYKLMH Ha DBIHKE,
clIeIOBaTEIbHO, IIPEANOYTHTEILHEE TMOJIOKEHHE €€ co3maTelsi B COINEPHHYECTBE C APYTHMMHU
nesrelaMu ogooHoi mpoaykumd [11]. Y, Ha060poT, IOBBIIEHHBIA YPOBEHH CTOUMOCTH YMEHBIIIAET
LIEHOBYIO KOHKYPEHTOCIIOCOOHOCTh TOBAapPOB, CBOI €€ 3a4acTyio K HyIr0. C y4éTOM TaKUX YCIOBHUI U
o0pa3oBBIBaeTCS IIeHOBas IIOJIMTUKA B OOpb0e 3a TOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH
BbIPa0aTHIBAEMOT0 PACTUTEIILHOTO Maca.

AmHanornynas CUTyalMs U C OCYIIECTBICHUEM YCIOBHI IMOCTABOK U IIaTexeil. Uem maHHbIe
ycioBusl Oojee JOUHAMHAYHBI MM OOJiee  YIOBJIETBOPSIOT HHTEPECAM IIOTPEOUTEIEH, TeM
MIPEAMOYTHTENbHEE MPOAYKIMS B KOHKYPEHTHOH O00pH0OE ¢ MHBEIMU TAKMMHM K€ TOBapaMM Ha PEHIHKE.
W3HavanbHO 3TO 3aTparvBaeT CPOKH M (hOPMBI TTOCTABOK MPOAYKIMU U MPEUI0KECHHOTO MPOJIAaBIIOM
accopTuMeHTa GhopM pacdETOB U TUTaTEXEH 3a MPOU3BOAUMEIE TOCTaBKH [12].

K ToMy ke Ha KOHKYPEHTOCHOCOOHOCTHL HEITOCPEACTBEHHO BO3ICHCTBYIOT COBEDPIIAEMEIE
(hUPMOH-TTPOU3BOIUTEIIEM IIPOIYKIIMHU TaPAaHTHH U OTBETCTBEHHOCTE 34 COBEPIIEHNE 003aTEILCTB 110
IIOCTaBKaM B Ha3HAYE€HHBIE CPOKH TOBAPOB BLICOKOT'O KaUeCTBa U HAIEKHOCTH.

Jig HOBBIIIEHHST KOHKYPEHTOCIIOCOOHOCTM PACTUTEJIFHOIO Macja BakHa MpopaboTKa
peKIaMbl ¥ TEXHMUYECKOH MH(MOpMAIMK Ha BBICOKOM KaueCTBEHHOM M OPTraHM3aTOPCKOM YPOBHSX.
Hano yyecth, 4TO OCHOBHOM COCTaBJIAIONIEN peKiaaMbl, oOyciaBiauBarouieil €€ AeHCTBEHHOCTD IS
NPOAYKIMA IPOMU3BOJICTBEHHOI'O HAIpPaBJIEHUS, SB/ISETCS, IPEUMYIIECTBEHHO, HACBIIIEHHOCTH
PEKJIAMHOTO TEKCTA, €ro HHMOPMATUBHOCTE U apI'yYMEHTUPOBAHHOCTD, O€CCIIOpHAs AEHCTBUTEIHHOCTE
B IIPOTHUBOMOJIOKHOCTH DPEKJIaMbl Ui TOBApOB WHAWBHIAYAIbHOro norpediienus [13]. B Takoit
pEKJIaMe TEKCT O0oJjiee CEeHTHMEHTAJbHBIM, MPOCTOM [JId IOHUMMAHHSA, HEPEIKO NPHUYKpaIlEHHBIH, a
"mpectk" TOBapa, €ro oodpas B I€JI0M, OOLIYHO HE CBSA3aH C €ro IMOKYIIATEILCKUMU IMPU3HAKAMHU.
[TpuHnIMIIMANIbHAS 3aJla4a PEKJIaMHON PabOThl — 3aMHTEPECOBATH MPOAYKIUEH OOJIBIIIOE KOJUYECTBO
JIFOJIEH ¥ TTOBBICHUTH €6 KOHKYPEHTOCIIOCOOHOCTH [14].

dopmupoBanre crapoca u crumyiposanre cobira (POCCTUC) - Benyiiee OpUEHTUPOBAHKIE
B KOHKYPEHTHOM 0OpHOE 3a COIMIHOE MECTO Ha PBIHKE peaau3allid IpoayKuuu. dopmMupoBaHue
crpoca (POC) 3akio4aeTcss B TOM, YTOOBI OCBEIOMUTH BO3MOKHOT'O MOKYIATENsA O HAIMYUA TOBapa,
MPOMHMOOPMHUPOBATE €r0 O ITOTPEOHOCTSIX, KOTOPBIE JTOBOJLCTBYIOTCS 3THM TOBApOM, IIPEHENIBHO
YMEHBIIIUTE COMHEHNE B TOBAPE CO CTOPOHEI ITOTPEOUTEIIEH U IOBECTH 10 HUX YBEPEHUS 00eCIIEUeHHUS
HMHTEPECOB IMOKYIATENIeH MPU HAIWYUU, KOTIa OHH HE OYIyT JOBOJLHBEI MOKYIKOH. HanBaxkHeias
muccus opranusaimuun @OC - BHeApeHHE Ha PBHIHOK HOBOM MPOIYKIMH, NPEJOCTaBICHHE €&
KOHKYPEHTOCIIOCOOHOCTH 1 3aIUTAaHWPOBAHHOTO 00BEMa mpojax [15].

A Bor HazHauenne crumysmmpoBanus cobita (CTUC) — 310 MOTHBAIUs IIOTPEOUTENS K
JalbHEMIIMM IIOKYIIKaM JAHHOIO TOBapa, K €ro ONTOBLIM IPUOOPETEHHUSIM, K ITOCTOSHHBIM
KOMMEDPYECKMM OTHOIIEHUSIM. JIEHCTBHS 110 TIPOBENEHUIO CTUMYITUPOBAHUS COBITA OYEHE aKTyalIbHEI,
KOrJJa Ha pPBIHKE €CTh OOJBIIOE KOJWYECTBO KOHKYPHUPYIOIIMX MEXKAY COO0OH TOBapoB, Majo
BBIJICTIAIOIIMXCS IO CBOUM MOTPEOUTEILCKUM 0COOeHHOCTAM. B cBoro ouepennr, CTUC rapantupyer
IIOTPEOUTENIO MaTEPHAILHYIO BBITOAY 3a CYET MPEMIOKEHHBIX CKHUIOK IPH YCIOBHHM OITOBBIX
[IOKYIIOK TIPOXYKLHH, IOCTOSHHBIX IMOKYIIOK YCTaHOBIEHHOIO KoyimdyectBa ToBapa ("OoHycHbIE"
ckuaku) [16]. Ilpu cTUMYIUPOBAHUU COBITA HEPEAKO MYCKAIOTCSA B XOJ MOCIIEIPOAAXKHBIE, ITOIMYyTHRIE
"momapku", OeciuiaTHas mporarasjga o0pas3ioB MPOIYKIMK, OECIUIaTHOE MPEIOCTaBICHUE TOBapa BO
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BPEMEHHOE I10JIb30BaHue "Ha mpoOy" 3a Mmpojaaky OOJBIIMX HapTUM TOBapa, NMPHEM IOAEPKaHHOM
MPOJIYKIMH B Ka4yeCTBE IIEPBOr0 B3HOCA 3a HOBBIM IIPOAYKT. OUeHb 3HAYMMO CO3JaHHE MPE3eHTALINH,
CHUMIIO3MYMOB U IMIPOYUX OPTraHU3AIMOHHBIX MEPOIPUSATHI 110 BHEJPESHUIO HOBOT'O TOBapa Ha PHIHOK U
00ecreyeHnIo ero KOHKYPEHTOCIIOCOOHOCTH.

3a cuét Mep BceX COYETaHMH BBIIIEIIEPEUYUCICHHBIX ITOKa3aTeaeh (popMupyeTcs enuHas LeHa
noTpeOIeHNs TOBapa, IIIaBHBIM 00Pa30M CKa3bIBAIOINASCS Ha €r0 KOHKYPEHTOCIIOCOOHOCTH.

C HaMepeHHEM IIOBBICUThL KadeCTBO M KOHKYPEHTOCIIOCOOHOCTH DPACTUTEILHBIX Macel
MIPUTYMBIBAIOTCSL OOJiee COBEPIIEHHBIE TEXHUYECKHE MPUEMBI TMOATOTOBKH CEMSH K TOIYYCHHIO
Maciia, K €ro U3BJICYEHUIO U 00paboTKe.

Kakwue e ObIBaroT (pakTOpbl ¥ OPUEHTUPHI KOHKYPEHTOCTIOCOOHOCTH PACTUTEIHHOTO Maciia?

Ha CErOAHSIIHUA  JE€Hb  HMMEETCs MHOKECTBO (haxTopoB U OpPHUEHTHUPOB
KOHKYPEHTOCIIOCOOHOCTH MPOTYKIIVH:

— Kinaccudbukanus IapOameBuya, KoTopas BKJIIOYAaeT BHeEHIHHE (AKTOPhI, Kyda BXOMIST
OPraHu3aMoOHHbIE GAKTOPHI (OJUTHYECKUE, SKOHOMHUUECKUE U MPABOBLIE), a TAKIKE OMNPEACIUTEIIH,
00BEIUHSIONINE YCIIOBHMS BHEIIHEH CPENbl M YPOBEHb KOHKYPEHIMM HAa PBIHKAX, KOHMOUIYpalUd H
CIocoObl TOCYJAapCTBEHHOIO dJIEMEHTA YIPaBJIEHHS SKOHOMHMYECKHMMHM IIPOLECCAMM, BO3MOYKHOCTH
COOTBETCTBHI COBOKYITHOTO CITPOCA W COBOKYITHOTO TPEIJIOKEHHUS, TMPHHIUIBl YCTAHOBJICHHS
CTOMMOCTH Ha (haKTOPHI MPOU3BOICTBA.

BryTpennune haxTopsl CKIaABIBAIOTCS U3 TOTPEOHOCTEH MOKyNaTeNeil: eHa, Ka4eCTBO, CPOKH
XpaHEHUs, TapaHTUITHOE U CEPBUCHOE O0CITyKUBaHHE.

— Knaccudbukanus TpyOrnmnna:

dakTopsl BHENIHETO YCTAHOBJICHUS — HAMEPECHUS YCHWIMTL SKOHOMHKY pbIHKa, HTII,
MOJU(MUIIUPOBATh OPraHU3AlMI0 MOTPEOJICHUS, WU3MEHEHMsI TOJIOKEHUS, TPYIIY KOHKYPEHTOB,
pEIyTaIMi0 ¥ 3HAYUMOCTh (DUPMBI.

[lokazarenmn KkadecTBa MPOAYKIMK YCTAaHABIMBAIOTCS CYIIECTBYIONIUME CTaHIIAPTaMHU,
HOpMaMHU, YKa3aHUSAMH, a TAKXKe 00ecredeHreM 0€30MaCHOCTH M LIEIIOCTHOCTHIO TIPOTYKITHH.

DKOHOMHYECKHE ITOKa3aTelIn 00pa3yioT 3aTpaThl HA IPOAYKIUIO U e€ ICHY.

— daxkrtopsl KOoHKypeHTOCmOocoOHOCTH P. darxyrounoBa. OH HE TONBKO AETAIbHO U
IIOJTHOCTBIO II€epcaal JaHHBIC (baKTODBI, HO U Da36HH X HAa BHCIIHUC U BHYTPCHHHUC, CChIJIAsAChH HA UX
nepeueHb U OTMeYas HalleJIeHHOCTh WX JIEHCTBHS Ha KOHKYPEHTOCIIOCOOHOCTH TOBapa.

Buremruaue dhakropsl P. @arxyrauaosa:

a) YpPOBEHL KOHKYPEHTOCIIOCOOHOCTH CTpaHLl - IIOBBIIIAIOTCS BCE COCTABHBIE U
HCKJIFOYUTEIbHBIE TOKA3aTeIH KOHKYPEHTOCIIOCOOHOCTH MPOIYKIIMH;

0) YpPOBEHb KOHKYPEHTOCIIOCOOHOCTH OTPACIH - YJIYYIIAIOTCS BCE MHTETPAIBHBIE W YaCTHBIC
ITOKa3aTelIn KOHKYPEHTOCIIOCOOHOCTH TOBApa;

B) CTEIEHb KOHKYPEHTOCIIOCOOHOCTH palioHa miu 00J1acTH;

I') YPOBEHB KOHKYPEHTOCIIOCOOHOCTH (DHUPMBI, KOTOPas MPOU3BOIUT IIPOIYKITHIO,

J1) MOIIIb KOHKYPEHITUU Ha BBIXOJIE CUCTEMBI, CPEIH €€ KOHKYPEHTOB (CTaphIX U HOBBIX) - POCT
CHJIBI (MHTEHCUBHOCTH ) KOHKYPEHIIMH PACIIUPSIET KOHKYPEHTOCIIOCOOHOCTh TOBApa;

€) CHJIa KOHKYPEHIIUH Ha BXOJIe CUCTEMBI, CPEIH PACIIPOCTPAHHUTEIIEH HCXOJHBIX MPOITYKTOB,
MaTepI/IaJ'IOB., KOMINICKTYOIIHUX PI3I[GJ'II/Iﬁ M MHBIX COCTAaBJIAKOIIUX;

) yCUITne KOHKYPEHITMH CPEIH MPOIYKIIMH-aHaJIora;

3) BO3HMKHOBEHHWE HOBBIX HAQJOOHOCTE -  COKpalaer KOHKYpEHTOCIOCOOHOCTP
MPOM3BEIEHHOTO TOBAPA,

M) YPOBEHEL IMIPOIlECCa MPOM3BOACTBA, MEITENLHOCTH U PETYIUPOBAHMS Y JUIEPOB H
MOKYTIATeNed MPOIYKIIUK, U3TOTOBIIIEMON CUCTEMOH - YCHIIGHUE YPOBHS HaJaKWBaHUS IOJIHUMAET
KOHKYPEHTOCIIOCOOHOCTh TOBapa;

K) MHUITMATHBA KOHTAKTHUPYIOMIUX ayAUTOPHI (OOIIECTBEHHBIX AacCONMANANA, CTPYKTYpP
notpedureneit, CMU u ap.) - ¢ e€ ycuiieHneM Bo3pacTaeT KOHKYPEHTOCIOCOOHOCTb MPOAYKLHH.

Bryrpennue daktopsl P. @aTxyTanHoBa:

a) MaTeHTOCIOCOOHOCTH (HOBOBBEJEHHE) CHCTEMBI (YCTPONCTBA, aCCOPTUMEHTA) MPOIYKIINU
— €CJIM BO3PACTacT, TO YBEIMYMBACTCS KOHKYPEHTOCIIOCOOHOCTh TOBapa,;

0) PalUOHAILHOCTh VYIPABICHYCCKUX M MPOGMECCUOHANIBHBIX OCHOB CHCTEMBI - OCHOBEI
JIOJKHBI COOTBETCTBOBATH HOPMaM COBEPIIEHCTBOBAHUS CTPYKTYp W MPOTEKaHWH, TOTAa OoHa Oyner
CTUMYJIMPOBATh POCT KOHKYPEHTOCIIOCOOHOCTH TOBApa;

B) KOHKYPEHTOCIOCOOHOCTH JIMYHOI'O COCTaBa CHCTEMBI — €CJAd IIOBBIIIAETCS, TO
YBe.HI/IT-II/IBaeTCSI KOHKVDeHTOCHOCO6HOCTB IIPOAYKIINU,

I') Pa3BUTOCTh MH(DOPMALIMOHHBIX TEXHOJIOI'MH - C POCTOM MX YICIBHOI'O BeCa yCHIMBACTCS
KOHKYPEHTOCITIOCOOHOCTbH ITPOYKIIHY;

JI) TIPEyCIIeBaHUE TEXHOJIOTMUYSCKUX OTIePAIlfii U OCHAIICHUS;
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€) MCCIEI0BaTEIbLCKUM YPOBEHb CUCTEMBI KOHTPOJIS (MEHEKMEHTA) - C yUYallleHHEM 4YHCia
MPaKTUKYEMBIX ~ HAVYHBIX  NOPUEMOB, HACH ©W  COBPEMEHHBIX  CIIOCOOOB  TIOTHUMAETCS
KOHKYPEHTOCIIOCOOHOCTh TOBapa;

’K) IeHCTBEHHOCTh HA3HAYEHMS CHCTEMBI, KOTOpas JOJDKHA OBITh HallelleHa Ha 3aBOEBaHHE
KOHKYPEHTOCITOCOOHOCTH CUCTEMBI U €€ TpoayKiuu [17].

KitoueBbiMu  (hakTOpamMu, COCTaBISIONIMMU KayeCTBO, BBIOOP M KOHKYPEHTOCIIOCOOHOCTH
pacTHTEIBHBIX Macesl MOTYT OBITh COCTaBJICHHE IUTaHA M TIOJITOTOBKA COCTaBa PACTUTEIILHOTO Macia,
HCXOJIHBIE MaTepvaigbl M  TEXHHMYECKOE pelleHHe. A  BOT  CYIIECTBEHHBIM  STaJIOHOM
KOHKYPEHTOCIIOCOOHOCTH MPOAYKIMU SBIISIETCS IIOKA3aTEIb YroAbl (haKTHUECKHX HYKO, YTO U
BBI3LIBAET HEOAMHAKOBYIO IPUBIIEKATEILHOCTH OIPOAYKIIMU-aHajIora A mokymnareiei [18].

Bot moueMy i OLIEHKHM KOHKYPEHTOCIIOCOOHOCTH NPUMEHSIOTCS JIOTHYECKH BBITEKAIOIIHE
KPUTEPUH, KOTOPBIC JCIATCS Ha 2 BEIYIUE IPYIIIBL TOTPEOUTEIBCKIE U SKOHOMHUYECKUE.

I[loTpebuTensCcKue  KPUTEPUHU  KOHKYPEHTOCIIOCOOHOCTH  BBISBISIOT — IOKYMATENLCKYIO
3HAYMMOCTD MJIA BBIFTOJHOCTH NMPOJAYKIMHA U BBEIEHBI CIEAVIOIIMMU dJIEMEHTApHBIMHM aTpHOyTaMu -
KayecTBOM U accopTuMeHToM. JlamHas rpymma o0JagaeT OrpoOMHON IIEHHOCTBIO JJIS  BCEX
OTPeOuTENEH, a MPEUMYILECTBEHHO - [JIS YacTHBIX. Takue HOTpeOUTENIHd, IMOKYIas MPOAYKIIUIO
00pa3oBaBIIErocs acCOPTHMEHTa M KadecTBa s COOCTBEHHOTO NOTpeO]eHHs, B OOJBIINHCTBE
CITy4aeB, HE MOTYT IIOMEHSTh YCTAaHOBJICHHBIE CBOIICTBA TOBapa.

Hrak, pa30epéM MoTpeOUTENLCKIE KPUTEPHH KOHKYPEHTOCTIOCOOHOCTH:

1. KayecTBO NpOOYKIMH — BMECTE CO CTOMMOCTBIO SIBJISIETCS MOYTH YHHKAJIBHBIM KDUTEPHEM
KOHKYPEHTOCIIOCOOHOCTH mNpoaykiuu. I[IpuBiIeKaTeIbHOCTh KadyecTBa TOBApOB I IIOKyHaTeIeH
M3PSIAHO O0EeCmeunBaeT MX KOHKYPEHTOCIOCOOHOCTH., OMHAKO IIPH OIEHKE KadecTBa 00pasyroTcs
2 mpoOJIeMBI, OT  VCTPaHEHHs KOTOPBIX BO MHOTOM  ONPENENSIeTCS TOYHOCTH  OICHKH
KOHKYPEHTOCITOCOOHOCTH TOBAapOB:

— l-ag npobaeMa 3aKJIFOYaeTcsl B TOM, YTO OCOOBIE I'PYIIIBI IOTPEOUTEIHCKUX 0COOEHHOCTEMN
NPOLYKIMH, GOPMHUPYIOIIUX KAayecTBO, CIIOpHLL. CaMas OoJblias BaXKHOCTH Y OCHOBHOM MHPOIYKIIHMH
3aKJIIOYAETCSl B OKCILIYATAI[MOHHOM HampaBIEHUH, KOTOPOE IPEAOCTABISAET ONPEACIEHHOE IeHCTBHE
Ha BO3HHUKHOBCHHUC IIOKVYIIATCIIbCKHUX IIPCUMVYILICCTB, a TaKKC Haﬂé)KHOCTL U S3PIrOHOMHYCCKUC
cBoiictBa. [l mpom3BomsMmMX TOTpeOWTENel peNeBaHTHOCTh W MPHUTOJHOCTH OKa3bIBAIOT HE
3ProOHOMHUYECKHE, @ TEXHOJIOTHUECKUE CBOMCTRA.

CyI1ecTBEHHOCTD HHBIX rpymnmn MOTPEOUTEIIBCKUX CBOICTB - 3CTECTUYECKUX,
MIPUPOJIOOXPAHHBIX, OE30MaCHOCTH W COLUMAIBHOTO HAMpaBICHUS I TPOAYKIUH U  CIOEB
norpeduTeneld, 0ObIYHO, HIKE BBHIIICTIPUBEIEHHBIX.

— 2-ag npoOjieMa — 3TO PAcXOXKIEHHUSI B OLIEHKE KayecTBa IPOAVKIIMHU, IIJIaHHUPYEMOH Ha
CTaJuU HCIIOJHEHHUS, OPTraHM30BAaHHOM B MOMEHT BBIITYCKA M MCIIBITAHHOM IPH KOHEYHOM IIPOBEPKE
rnmepea COBITOM C TMOKYIATEILCKOM OILIEHKOM KaudecTBa. HecoOTBETCTBHE MEXIY HAEHCTBUTEILHBIM
KauyeCcTBOM M TPeOOBAaHMAMH K HEH MOTpeOUTENEll OCYIIECTBIIET BECOMOE BO3JIEHCTBHE HA
MIOKYIATEJILCKUA BBIOOP, a 3HAYAT, W Ha KOHKYPEHTOCIOCOOHOCTH. UeM MeHbIIE [JaHHOE
HCCOOTBCTCTBUEC, TCM BBIIIC KOHKVDGHTOCHOCO6HOCTB IIPOAYKIIUN.

OcoKHEHHE 3aKII0YaeTCs B TOM, 4YTO ITOKYIIATEIh IIPH OIEHKE KAadecTBa HPOIYKIIMH
OPHUEHTHUPYETCA 110 OOJbLIEMY CYETY HE Ha PETYIUPYEMBIE PACHOPSIAUTEILHBIMU JIOKYMEHTAMH
HOpMaTI/IBBI KAa4yeCTBa, a4 HA JIMYHBIC BKYCHI U ITPUHIUIIBI O TOM, KaKasd JOJI2KHA 6LITB IIPOAYKIIHA.

2. Accoptument. JIisi pa3BUTHS aCCOPTUMEHTA MPOAYKIMH IapajlUIebHO HUCIIONB3YETCS
MHOKECTBO IIOKa3aTejIe KayecTBa, HAlpHMED, OpraHoJeNTHYecKue (BHEIIHMM BHJ) IMOKAa3aTelIH.
ACCOPTHMEHTHBIE NPHU3HAKK MNPOAYKIHMH OINPENEIEHHOI0 HAaMMEHOBAHUSA H/WIM TOBAPHOM MapKu
XapakTEpU3yIOTCA MO0 (PYHKIMOHAILHOMY HA3HAYEHUIO. XapaKTEPHBIE CBOMCTBA MEXKAY TOBapaMU
pa3HBIX ACCOPTHMEHTHBIX KATEropuii W HAaWMEHOBAHWW TAaKXKE BBISIBISIOTCS IOCPEICTBOM
MoKa3aTellel KauecTBa U BO3ACHCTBYIOT HA X KOHKYPEHTOCIIOCOOHOCTD.

Hrak, o macirady BayKHOCTH KPUTEPUU KOHKYPEHTOCIHOCOOHOCTH ACCOPTUMEHT U KA4YECTBO
MOT'YT OBITh PABHO3HAYHBIMH, a IIOPOH aCCOPTHUMEHT MOKET CTAaTh CYryOOBaXkHOH 0coOeHHOCThI0. Ho
MPH  CYIIECTBOBAHHMH IPOIYKIMH-aHAJIOTa IIEPBOM Pa3HOBHUJHOCTH TMOKYIATEllb, CKOpee BCEro,
BBIOEPET KAUECTBEHHYIO TIPOIYKIIHIO.

HeoOxomuMMO OTMETHTH, YTO B paMKaX KOHKYPEHTHOH Cpebl VIIVUIIEHHE KOHKYDPEHTHBIX
JIOCTOMHCTB, TPeOYyeT CTAaOMJIBHOIO Pa3BHUTHA, IIONOJHEHUSI M NPOABIIKEHHS aCCOPTHMEHTA
IIPOAYKIINN. HDI/I BBIIIOJIHCHUN TaKHUX VYCTAHOBOK aCCOpTHMeHTHOﬁ IIOJINTUKHU HeMI/IHyeMO
IIOABJIAOTCA KOHKYPCHTHBIC OTHOIIICHU MCXK Y TOBaApaMu.

3. Bonee Toro, Ha KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIMU BIIMSET HOBHU3HA MAapKH, Pa3BUTHE
peryraiuu ToBapa u ero uHdopmaironsoe odecrneyenue [19].
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K SKOHOMHYECKMM KPUTEpHsIM KOHKYPEHTOCIIOCOOHOCTH MPOAYKIMM OTHOCHTCSA LeHa. Jlis
Pa3HOOOPa3HBIX ~ KOHTWHIEHTOB  IOKYIATeNed W TPyl  TOBapoOB  KOHKYPEHTOCIIOCOOHOCTB
npeyCMaTPUBaeTCsl Pa3HBIMH BUAAMH 1I€H: 3aKYIIOYHBIMH, PEATU3ALMOHHBIMU U IIEHAMH TTOTPEOICHHSI.

3aKkymoyHasi IIeHa ONpeneNsieTcsl, Kak NPaBHIO, KOHKYPEHTOCHOCOOHOCTBIO MPOIYKIIHH
NPOM3BOJACTBEHHOTO  Ha3HAueHUS W (GOPMHUPYET  MHOTPEOUTENbCKHE  NPENNOYTEHHS Ui
NPOM3BOAMTENEH MPOAVKIMKA M DPa3padOTUYMKOB VCIVI, a Takxke aucTpubbiotopoB. Kerarn,
NPUBJICKATEIIFHOCTE ~ CTOMMOCTH ~ ONPENesieTCss B KOMIUIEKCE C  OCHOBOMOJIAraloIuMH
XapaKTEePUCTUKAMU ITOTPEONTETHHON IIEHBI.

PeanuzanmonHas neHa BIMSET Ha KOHKYPEHTOCIOCOOHOCTh MPOAYKIMH HEMOCPEICTBEHHOTO
MpUMEHEHUs, a TaKxe yeayr [20].

3a4acTyi0  MHAWBUIYAIBHBI  IOKYIATelh  OOBEAWHSIET  CTOMMOCTH  INPOJAXKH  C
OCHOBOIIOJIAralOIIUMH XapaKTEPUCTUKAMU MPOAYKIMU, 0COOEHHO € KayecTBOM. Y MHOTHX JIOACH
BBICOKHE IEHBI Ha MPOAYKIHMIO acCOLMHMPYIOTCS C XOPOIIMM KadecTBoM. Ho 3To He Bcerma Tak,
HNOTOMY 4YTO IIeHAa peann3aluy OOYyCIaBIMBAeTCS TAaKUMH (aKTOpamu, Kak 3aKyloyHas IIeHa,
TPaHCHOPTHBIE U3IEPKKH, PACXOAbI HA XpaHEHHE U T.JI.
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MEKJIYHAPOJHBI ONBIT TOCYJAPCTBEHHOI'O
YIIPABJIEHUS 3EMJISIMU CEJILCKOXO3SIiICTBEHHOI'O
HA3ZHAUYEHMS

ookmopanm Aumxoscaesa I. C.,
00Kmop Ikonomuueckux Hayk, akaoemux HAH PK Tupeyos K. M.,
00KmMop mexuuueckux Hayk, npogeccop Ilenmaes T. I1.

Kazaxcman, Anmamet, Kazaxckuii hayuonanvHulil azpapuulit yHugepcumem

Abstract. Land use is an important aspect of natural resource protection in rural areas. Land
policy of most developed countries has similarities. This paper reviews degree and forms of state
management of agricultural lands in various countries; the attention is paid to the state regulation of
land turnover in the developed countries of the world.

Keywords: agricultural lands, land use policy, land relations, private property, land market,
land turnover

Beenenne. Ha npoTsbkeHHMM BCcel HCTOPHM YENOBEYECTBA 3E€MIS SIBISUIACH Ba)KHEHIIIMM
SKOHOMHUYECKHM PECYpCOM, KOTOPBIH OKa3blBaeT 3HAUMTEIbHOE BIMAHHE Ha (QopMupoBaHue
NOJIMTUKU W CTPAaTerdu Pa3BUTUS Bcex Oe3 HCKIodeHus: rocynapctB. C Lesnpio o0MafaHus 3TUM
pecypcoM BENUCh BOMHBI U 3aKJIIOYATUCh MEKIYHAPOJHBIE COI03bI, IPABO COOCTBEHHOCTH HA 3€MJIIO
OBUIO HEOTBEMJIEMBIM aTPUOYTOM MPHUHAAJTIEKHOCTH K BBICIIEMY COCJIOBHUIO, @ BBITObI, MOIyIaeMble
OT WCTIONB30BaHUS 3eMJTH, SBISLINCH OCHOBOM OOraTcTBa TOW WIJIM MHOW COIMANBbHOHN rpynmsl. Urpas
KITIOUEBYIO POJIb B COUATBFHO-3KOHOMHYECKOW M 0OLIECTBEHHO-TIOJIUTHIECKOH chepax KHU3HU JIIOJCH,
3eMJII UMEET YHUKAIbHBIE, CBOWCTBEHHBIC TOIBKO eli OCOOCHHOCTH.

Bo-mepBbIX, 3emiisi  SBISETCS OKOHOMHUYECKHM PECypcoM, KOTOpPBHIH HE MOXKET OBbITh
BOCHPOM3BEAEH, T.6. YBEIMYEH IIOCPEACTBOM IIE€JICHANPABICHHON JESITEIHbHOCTH 4YeJIOBeKa.
HckimoueHrne COCTaBISAIOT POOKHUE MOMBITKY Pa3IHYHBIX CTpaH, Takux kak Snonus, OAD, MoHako u
Jp. CO3lIaTh HMCKYCCTBEHHBIE OCTPOBA, HO WX IUIONIA[(b HACTOJIBKO Maja, MO CpaBHEHHIO ¢ OOmIeH
TUTOIIA/IBIO TIOBEPXHOCTHU 3€MJIH, a 3aTpaThl HA CO3JIaHKE CTOJIb BEIMKH, YTO MCKYCCTBEHHBIE OCTPOBA
MOKHO CMEJIO OTHECTH B pa3psii AOPOrOM 3K30THKH.

Bo-Broprix, 3emns cama mo cebe SBISETCS CPEICTBOM INPOU3BOJCTBA, TaK Kak oOjamaer
CHOCOOHOCTBIO PACTUTh T€ KYJBTYphl, KOTOpbIE Ha HEH MOCAXKEHBI MJIM K€ JaBas KOPM JIOMAIIHUM
JKUBOTHBIM, ITACYIIUMCSI Ha 3eMJI€.

B-TpeTbux, 3eMitd SIBIAETCS 4aCThIO SKOJIOTMYECKOH CUCTEMBI, IPMUYEM HaHBaKHEHIIIEH €€ 4acThIO.

B-uerBepThiX, 3emis 00azaeT HEOIHOPOJHOCTBIO CBOMX CBOWCTB, YTO BeAET K
muddepeHunanuy e€ LeeBOro MCIOIb30BaHuUs, a, CIEeN0BaTeNbHO, U K pasinuusMm e€ ueHsl. [Ipu
STOM [I€HAa Ha 3€MJII0 3aBHCHUT HE CTOJNBKO OT €€ IUIOAOPOAHBIX CBOMCTB, CKOJBKO OT MecCTa
pacmoIoKeHHs U 1IeJIEBOT0 Ha3HAYSHMsI, OTIPEIETISIEMOT0 YETTOBEKOM.

CoueraHne MEpPEUHCICHHBIX YETHIPEX CBONCTB, C dKOHOMHUYECKOW CTOYKH 3PEHMS JIelaeT
3eMITI0 YHUKAJIBHBIM PECYPCOM, TPEOYIOIINM 0COOOT0 BHUMAHHUS CO CTOPOHBI TOCYAapCTRA.

YnpasJieHne 3eMeJJbHBIMU pecypcaMu. SIBissCh B IEPBYIO OYEPEIs TPUPOTHBIM PECYPCOM,
3eMJIsl, TI0 Mepe Pa3BUTHSI MIPOU3BOAUTEIHHBIX CHJI M MTPOM3BOACTBEHHBIX OTHOLIEHUH, MpEBpaTHUiIach
B OCHOBHOE CPEJCTBO CEIbCKOXO3SIMCTBEHHOTO TPOU3BOJICTBA, CTaB OOBEKTOM HWMYIICCTBEHHBIX
oTHomIeHUH. CII0)KHUBIIUECS B HACTOSIIEE BPEMSI UMYLIECTBEHHbIE OTHOIIEHUS, BKIHOYAIOIINE TPABO
COOCTBEHHOCTH Ha 3E€MIIIO, CIIEAYEeT PacCMaTpUBaTh HE TOJBKO KaK OTHOLICHHUS] MEXIY Tpa)kIaHaMH
WIA OpTaHU3allUsIMH M TOCYJapCTBOM, HO M KaK OTHOIIEHHS MEXIy COOCTBEHHHKAMM 3EMIIH,
peryiaupyemble rocyaapcTBoM. T.e. ¢ GyHKUMOHAIBHONH TOYKH 3PEHUs], FOCYJapCTBO OJHOBPEMEHHO
ABJISIETCS. K COOCTBEHHUKOM 3eMJTH (TPUYEM, B ITOJABIISIOLIEM OOJIBIIMHCTBE CTPaH — KPYITHEHIINM), 1
PEryJsITOpOM 3eMEJIbHBIX OTHOLICHUH. J[BOMCTBEHHOCTh (DYHKLIMH TOCYAapcTBa OKa3bIBACT BIIUSHHE
Ha LeJH, CTOSILME Mepe]] TOCyIapcTBOM, B O0JIAaCTH YIIpaBieHUs 3eMeNIbHBIMU pecypcamu. C onHON
CTOPOHBI, IEJBbI0 TOCYNApCTBa, KaK KPYITHEHWIIero COOCTBEHHUKA 3€MIH, SIBISICTCS TOBBINICHHE
3¢ (eKTUBHOCTH WCIOIB30BAHMUS 3€MEJBHBIX pecypcoB. C Ipyrod CTOPOHBI — TOCYIAapCTBO Kak
pEryJsTop 3eMEJbHBIX OTHOIICHWH JIOJDKHO OOECTeYHTh CO3/IaHUe IIeJIOCTHOM CHCTeMBI y4éra
3eMENBHBIX PECYpCOB M O0ECIeYNTh JOCTYI K 3TOW CHCTEME BCEX 3aWHTEPECOBAHHBIX CTOPOH.
CrnenoBaTenbHO, MO TEPMUHOM «YIPaBIEHHE 3eMENbHBIMHA PECYpCaMmy CIIEyeT pacCMaTpHUBaTh He
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TOJIBKO TIPOIIECCHI, HEMOCPEICTBEHHO CBS3aHHBIE C MCIIOJIB30BAHUEM 3€MIIM, HO M MPOLECCH YUETA U
pacrpocTpaHeHus HHPOPMAIUH O MTPaBe COOCTBEHHOCTH Ha 3EMIIIO.

s mosblimenust 3 (HeKTHBHOCTH UCTIONB30BAHHUS 3eMENb CETbCKOXO3SIMCTBEHHOTO Ha3HAYECHHS
B OOJIBIIMHCTBE TOCYAAPCTB C Pa3BUTON SKOHOMUKOW OCYIIECTBIISIOTCS CIIEAYIOLINE MEPOTIPUATHS:

— Tepenaya 3eMeib B IOITOCPOUYHYIO apeHIy Ha cpok oT 25 mo 100 ner;

— pe3epBUPOBAHUE 3eMeNb 111 OyyIIEero UCIOIb30BaHN;

— TIOBCEMECTHOE COKpPAILEHHE 3arpsI3HEHNSI 3eMENTb U ITOJI3EMHBIX BOJI;

— o0ecreyeHne BO3MOXKHOCTH MCIIOJB30BAHUS HEHCIOIb3YEMBIX CEIbCKOXO035HCTBEHHBIX
3eMeIlb 7S 30H PEKpeau.

st co3gaHusi cUCTeMBbl y4€Ta U pacipocTpaHeHHUs MHQOpMAIMU O MpaBe COOCTBEHHOCTH Ha
3eMITIO TOCYAAapCTBO (pUHAHCHPYET 3a CUET CBOETO OI0JpKeTa CIeAyIoNINe BUABI PadoT:

— U3y4YCHHE U KapTorpadupoBaHHe 3eMellb;

— TIPUCBOEHME BCEM 3€MJISIM 1I€IEBOT0 HA3HAYEHMS 1 CBEJICHUE MX B €IMHBIN 3eMeNbHbIN KaiacTp;

— OCYILECTBICHHE HAA30pa 32 LeJICBBIM HCIIOJIb30BAaHUEM 36MJIU €€ COOCTBEHHUKAMU;

— pa3paboTKa W OCYIIECTBIECHHE TOCYIapCTBEHHBIX IUIAHOB W NPOTPAaMM HCIOIb30BAHUS
3eMEIIBHBIX PECYPCOB;

— TIPOBEJCHHE OYNCTUTEIBHBIX MEPONPUATHNA Ha 3arpsA3HEHHBIX 3E€MIIX, a TaKxkKe
MEPONPHUATHH, HAIIPABJICHHBIX HA IPEJOTBPAICHUE IErPadallii 3€MIIH U COXPAaHEHMsI IIII0JOPOIHSI.

IIpoBenenune 3eMeNnbHON MOJWTUKH, OCHOBAHHOW HA 3THUX MPUHUMUIIAX MPU3BAHO HE TOJIBKO
COXPaHHUTh 3EMEJbHBIC PECYpPChl JIsi OYAYIIMX IOKOJCHHM, HO W IO BO3MOXXHOCTH YJIYYIIHTH
KayecTBO 3€MJIH.

Bausinne rocyapcraa Ha (popmupoBanue NPVHIMIIOB HCIOJIb30BAHUS
ceJIbCKOXO03(HCTBEHHBIX 3eMeJIb B Pa3BUTHIX cTpaHax. [IpakThuecku Bo Bcex cTpaHax ¢ pa3BUTOM
SKOHOMHUKON Ha MMPOTA)KCHUN MHOTUX ACCATUIICTUA YCIICHIHO I[CﬁCTByCT CUCTCMa IIIAaHUPOBAHUA
3eMJIETIOIB30BaHMs, MPH 3TOM 3€MIIM CEIbCKOXO3SIIICTBEHHOTO Ha3HAUY€HUS pPAacCMaTpUBAIOTCA B
Ka4yecTBE OTICIBHOW KaTeropud M 1O HUM (POPMHUPYIOTCS OTAEIbHBIE IUIaHbl. Takue IUIaHbI
cymecTBytoT B BenukoOpuranum, ['epmannn, @panimm, a Taxoke B psiae mratos CIIA.

CucreMa IUIaHUPOBAaHUS 3€MJICNIOJIB30BaHUs BenukoOputanun Obuia co3maHa cpasy Mociie
Bropoit mupoBoii BoiiHE B 1947 romy um 3aKkperieHa Ha 3aKOHOAATENhHOM ypoBHE. OCOOEHHOCTH
AHTTIMICKOW CUCTEMBI IUIAHWPOBAHMS 3aKJIIOYAETCS B TOM, YTO B HEW IUIAHBI 3€MJICHIONIB30BaHUS
CEJIbCKOXO3SIMICTBEHHBIX YTOAWW HE BBIJCIECHBI B OTHAENBHBIN IUIAH, a CYIIECTBYIOT B €IMHOM
JOKYMEHTE C IUIaHaMHM 110 OJaroyCTpOHCTBY TOPOACKHUX TeppuTopuil. OTBETCTBEHHBIMH 32
COCTaBJICHHE IUIAHOB SIBJISIOTCSI MECTHBIE OpraHbl CaMOYIPABIEHUS, a KOHTPOJIb 332 COOTBETCTBHE
COCTaBJICHHBIX IIJIAHOB Pa3BUTHUsI TOPOJICKOM M CEJIbCKOW TEPPUTOPUU OCYILIECTBISIOT LEHTPAIBHBIE
HCIIOJIHUTCJIBHBIC OpraHbl BJIACTH. B anrmmiickoil cucreme IJITaHUPOBAaHUA 3€MIJICTIONIB30BAHUA HET
CIICIUaJIbHBIX yCHOBI/Iﬁ JUISL CEJIbCKOXO03SMCTBEHHBIX 3€MCJIb, a YIPaBJICHUEC 3€MCJIbHBIMU pECypCaMun
OCYIIIECTBIISIETCS B KOMIUIEKCE.

B CHIA mpu niuaHUpOBaHMU U YIPABICHUU CEIHCKOXO3SHCTBEHHBIMH 3€MIIIMU MPUMEHSIOT
NPUHLMUI 30HUPOBAaHUSA TEPPUTOPUH. JlaHHBIA NPUHLMII OCHOBAaH Ha OrPAaHUYEHHSAX LEIEBOTO
WCIIOJIb30BaHMsI CEJIbCKOXO3AHCTBEHHBIX 3€MeNb, COTJACHO KOTOPBIM 3EMJIEHIONB30BATEId MOTYT
BBIpAIllMBaTh Ha CBOEH 3eMJjie TOJBbKO ONpPEACNEHHBIA BHI KyiabTyp. HeoOXxommmocTh BBeIeHUS
orpaHuueHuii 0OyCJOBJIEHA CTpEeMJICHHEM H30eraTtb Mepernpou3BOJICTBA KAaKOro-TO OJHOTO BHIA
CEJIbCKOXO3SIMCTBEHHBIX KYyJIbTYp M OoJjiee palMOHAJIBHO HCIHOJIb30BaTh 3€MIIM, HAaxOJsIUe B
coOcTBeHHOCTH (epMepoB. Hekoropeie cenbckoxo3siictBenHbie 3emin B CLIA mpemHazHaveHsI
WCKITIOYUTENBHO TOJIBKO ISl TACTOMIL, HA HUX HE MOTYT BO3JIEJIBIBATHCS HUKAKUE KyJIbTYphl. Kpome
TOTO, BO MHOTHMX INTaTax JEHCTBYIOT 3aKOHOJATENbHBIE AaKThl, 3alpELIarollie HCIOJIb30BAHNE
CEJIbCKOXO3SIICTBEHHBIX 3€MENb U JKAJIMIIHOW 3acTpOMKH, a TakkKe HW3MEHEHHE IIeJIEBOro
Ha3HaueHus 3eMenb. B sTom BbIpAXXacTCA CTPEMJICHUEC IIPABUTCIIBCTBA psAJia IITATOB COXPAHUTH
TUTOAOPOHBIE 3€MIIM U HE JOMYCTUTh Pa3pacTaHus TOPOACKUX TEPPUTOPU.

B I'epmanuu, cTpaHe ¢ BHICOKOH IUIOTHOCTBHIO HACEICHHSI IIOBCEMECTHO CKA3bIBACTCS ACPUIIMT
CEJIbCKOXO3SIMCTBEHHBIX 3eMelb. [103TOMy 3aKOHOIATEIbHO COOCTBEHHHMKH 00s3aHBI 00padaThiBaTh
MMEIONINECT y HAX 3€MJIM CEJIbX03 Ha3HAueHUs 1O/ YIPO30i yTpaTsl IpaBa cCOOCTBEHHOCTH HA 3eMITIO.
Taxast, Ha IepBBINA B3MJIA, )KECTKAS MEpa UMeET 0] CO00H cephE3HOE IKOHOMUYIECKOE 0OOCHOBAHHE.
T'epmanus sBnsercs crTpaHoi ¢ caMmbIM  BbicOkMM B EBpome cpenneaymessim  BBII, 310
o0yciaBnuBaeT COOCTBEHHHKOB CEIbXO3YroAuid He oOpalaThIBaTh 3€MIIIO, & 3aHMMATbCS JPYTHUMH,
Oosee MpUOBUIBHBIMU BHJAMM JIEATEIBLHOCTH. B pesysbrare moBbIIIAETCS 3aBUCUMOCTD SKOHOMHUKH
CTpaHbl OT UMIIOPTa MPOAOBOJIBCTBUS, YTO HAHOCUT yIIepO HauuMoHanbHOU Oe3omacHocTu. [loatomy
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MIPABUTEIBCTBO BBICTYNMIIO MHUIMATOPOM BBEAEHUS 3aKOHOJATENBHBIX OIPaHMYEHUN Ha IMEpeBOJ
CEeNbCKOXO3SIMICTBEHHBIX 3eMeNb B Japyrue karteropuu. Kpome Toro, B ['epmanum neifctByer
HallMOHAJbHAs TpOrpaMMa IO COXPAHEHUIO CEMEWHBIX (epMepCcKHX XO3AHCTB, KaK Ba)KHBIX
CTPYKTYpPHBIX €IMHHUI] HallMOHAJIBHOM SKOHOMHUYECKOW CHCTeMBI. lIpaBUTENbCTBO CTUMYIHpPYET
HAI[MOHAIBHOE CEJIbCKOXO3AHCTBEHHOE MPOM3BOACTBO MYTEM MPENOCTABICHHS PA3IUYHBIX JBIOT U
npedepeHITii,  KAacaloIMXCsS  HAJIOTOOONIOKCHHS  CEeMEWHBIX  (DEpMEpPCKHX  XO3AHWCTB |
COMHAHCHPOBAHUS IIEJIEBBIX KPEAWTOB, TONyYaeMbIX (epMepaMH B KOMMEpPYECKHX OaHKax.
I'epmanckasi cucteMa yIpaBICHHS CEIIbCKHM XO3SHMCTBOM, codeTaromas B cebe JKECTKhe
OTPaHUYUTENIBHBIE MEPHI C SKOHOMUYECKUMU CTUMYJIAMHU, CUMTAETCS OAHOU U3 MepeaoBbIX B EBpore.

Cxo)ue CHCTeMBl IUIAaHWPOBAaHWS W YOPABICHUS CEIbCKOXO3SMCTBEHHBIMH 3EMIIIMU
chopmupoBanmcy B llIBermm m Hupepnammax. B obemx cTpaHax [efCTBYIOT HallMOHAJIBHBIE
MPOrpaMMBbI, HaIIpaBJIIEHHBIE HA TIOJTHOE CaMOOOECTIEYeHHE CeIbCKOX03IUCTBEHHON MPOMyKIHen. Jist
JIOCTKEHHS TIOCTABJICHHOW IIENM MPAaBHUTEIHCTBA CTPaH aKTUBHO CYOCHIMPYIOT CBOHMX (hepmepos,
KOMIICHCHPYSI MPOLEHTHl MO KpeauTaM, BbIJaHHbIE KoMMepueckuMmu OanHkamu. Kpome Toro, B
IBennn m Hunepnanaax AeHCTBYIOT 3arpaJuTesibHbIE TMOIIIMHBI Ha HMMIIOPT IPOJOBOJIbCTBUSA,
3aIIMIIAIONINE HMHTEPEChl HAIMOHAIBHBIX  CeNbXO3Mpou3Boauteneid. OmnpenaenéHHblii  UHTEpEeC
BBI3bIBACT IIIBEJICKAs MOJIENIb MEHCHOHHOTO obecrieueHus: gpepmepoB. B 1979 rony B IlIBeruu ObLn
CO3l1aH crieluaibHbli (OHJ, 3aJaueii KOTOPOTo SIBISICTCS BBIKYI 3€MENb Y MOKWIBIX HIBEICKHX
(dhepMepoB B 0OMEH Ha MPEI0CTaBICHUE IEHCUOHHOIO 00eCICUeHUsI.

VYipaBieHUE CEeNbCKOXO35UCTBEHHBIMU 3eMIIsIMU BO DpaHIMU OCHOBBIBAETCS HA M€PMAHCKON
U amepukaHckod moaensx. Bo ®@panuuu, tak ke, kak 1 B CLIA nmpu miaHUpOBaHUU CENbX03yTOAUI
MPUMEHSIOT 30HHUPOBAHUE TEPPUTOPUMN, MpPeryCMaTPUBAIOLIECE PEKOMEHIOBAHHBIE K BO3JICIBIBAHUIO
CEJIbCKOXO3SIICTBEHHBIE KYIbTYphl. Bo ®paHnmny B OONBIIMHCTBE MYHUITUIAIUTETOB 3alpeIIeHO
COKpAIlICHUE CEIbCKOXO3SIMCTBEHHBIX 3€MEJb, ISl NPEIOTBPALLCHUS PACIIUPEHUS TOPOACKUX
TeppuTOpUil 3a cu€T cempxosyroauid. Ecnmu 3emmm He 00pabaThIBalOTCA CBBIMIE TPEX €T WK
WHTEHCUBHOCTh HUCIIOIb30BAHUS 3€MENb MIPUBENIO K 3HAYUTEIBHOMY YXYALICHUIO IJIOAOPOAUS [IOYBBL,
TO 3eMJIH, TaK ke, Kak U B ['epmMaHuy MOTYT OBITh MPUHYAUTEIHHO U3BATH Y COOCTBEHHHKOB, HO B
OTJIMYMU OT TePMAHCKOW MOJEIH C 00s3aTeIbHON JCHEKHOW KOMIICHCAIIUEH CTOMMOCTH HU3BATHIX
3eMelib. JlaHHOE MOJIOKEHUE 3aKpeIuIeHo B ['paxaanckoM konekce dpaHuuu.

3akaouenue. YIPaBICHUE CEIBCKOXO3SMCTBEHHBIME 3€MISIMH B OOJNBIIMHCTBE CTpaH C
pa3BUTOM SKOHOMHKOW HMEET MHOTro CXOMHbIX uepT. Oco3HaBas 3HAYMMOCTH IPOM3BOJICTBA
TPOJIOBOJILCTBHSL JIJIsl OOECTIeYeHHsT HAIMOHAIBLHON Oe30macHOCTH, OOJBIIMHCTBO CTPaH CTPEMSITCS
Ppa3siIMYHbIMU crocobaMu CTUMYJIMPOBATL HAITMOHAJIIBHOC CECJILCKOC XO3SIMCTBO. HpI/IMeHﬂeMI)Ie MEPbI
CTUMYJINPOBaHHA BECbMa p83H006pa3HBI§ OT 4YMCTO aAMHUHUCTPATUBHBIX — H3BATUC Y CO6CTBeHHI/IKOB
HeoOpadaThIBAGMBIX 3€MelNb, 10 SKOHOMHUYECKOrO CTHUMYJIHPOBAHHS TIOCPEJICTBOM TIPEIOCTABICHUS
JMBTOTHBIX KpPEAWTOB W JIBTOTHOTO HAJOrooOJokeHus (epMepckux Xo3sicTB. Hapsgy ¢ mepamu
HSKOHOMHYECKOTO W aJMHHUCTPATHBHOTO CTUMYJIMPOBAHUS CEJIBXO3MPOU3BOIUTENEH, OOJIBIITHHCTBO
Pa3BUTBIX CTPAH AKTHBHO HCIOJB3YIOT MPOTEKIMOHUCTCKUE MEPbI 3allUThl CBOUX IMPOU3BOAUTENEH
CEJIbCKOXO3SICTBEHHON POAYKIIMH, ITyTEM BBEICHUSI OLUIMH HA UMIIOPT MPOJAOBOJIBCTBEHHBIX TOBAPOB.

[IpoBenenne y€TKo chopMyITHPOBAHHOW 3eMETbHON MOJUTHKH, ITOJTyYUBIIEH CBOE OTpaKEHHE
HE TOJBKO B JAEKJapalusax MporpaMM MOIAEPKKUA CEIbCKOXO3IUCTBEHHOM OTpacid, HO U B
HOPMATUBHBIX aKTaX, MO3BOJISIOT COXPAHUTH 3eMEJIbHBIE PECYpChl U 00ECIICUNTh 3alIUTy UHTEPECOB
SHAYUTCIIbHBIX I'PYIIT HACCIICHUS, 3aHATHIX B CEJILCKOM XO3SHUCTBE.
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BIOLOGY

SYSTEMATIC STRUCTURE AND CONTROVERSIAL ISSUES
IN THE TAXONOMY OF THE NONEA MEDIK GENUS IN
AZERBAIJAN FLORA

Vugar Karimov
Azerbaijan, Baku, Institute of Botany of ANAS

Abstract. A critical analysis of the types of Nonea Medik genus has been held, a systematic
structure of the genus and a new key for its determination has been issued, a number of controversial
issues related to the genus taxonomy has been clarified in the article. A description of 11 species of
Nonea Medik genus spread in our flora from the family Boraginaceae Juss. was stated in the
voluminous work “@nopa Aszepbaiioncana” (“Flora of Azerbaijan”) (by Kadyrov 1957) and its
14 species in the work by Aydin Asgarov “The concept of Azerbaijan flora” that we improved this
number up to 18 by providing a new description of two types of this genus for science and by
identifying a few more species that are new to our flora.

Keywords: Boraginaceae Juss. family, controversial issues, taxonomy, section sequence,
diagnostic symptoms.

Introduction. Nonea Medik genus was named in honor of “Erfrut” physician and botanist
J.P.Nonne, who lived in the 18th century. The name of this genus is also shown as Nonneya in
Azerbaijan language in the flora of Azerbaijan. In Turkey's flora and relevant atlases, this species is
called Khechaotu in Turkish, which is explained by the fact that the species belonging to this genus is
covered with hard claws. Taking into account the nature of the plant, we have decided to name it as a
Kechaotu in our own work. It is close to the genus Anchusa and is distinguished from it by the
shortness and the relatively small top part of the crown. It has mainly 30 species in the Aral Sea (North
Africa, West Asia) and Europe.

The shape, size, color, signs of pericarp, vertical, bent or full horizontal position, naked or
slightly splinted, the condition of the cynicidal joints (its joint from the base, side), thickness, the
surface signs of senobin (nut fruit) are taken as the basis at the identification of genus species and their
division into sections.

M. G. Popov (M. TTorios 1953), D. Dobrachayeva (JloopauaeBa 1981) has divided the Eastern
European and Caucasian nuts into three sections based on these signs. F. Selvi (Selvi, 2002) used these
features in his article on the genetic and cadadic analysis of genus, as well as M. Parkavan (2009) in
his systematic article of Iranian flora nuts. The flowers are placed in simple leafy curls and short
stalks. The stalks bend downwards after flowering. Cups are tubular-rhinoceros, almost half divided
and swollen around the fruit. The crows are funnel-shaped, dark-brown, red or yellow, and petals in
pipe length and have 5 soft fluffy protuberances. The stamens are long-pollinated, pistil with thin
columns and two-eyed mouthpiece and do not go beyond the crown tube. The fruits are straight or
curved, with a wrinkled, ring-shaped, semi-submerged cigar, with white attachment. The flower bed is
smooth (flat), celtic towel. They are herbs covered with coded butterfly leaves.

Lectotype: N.pulla (L.) DC. (=Lycopsis pulla L.).

There are 30-35 species in the world, ~20 in Caucasus, 18 species in Azerbaijan.

Materials and methods. The materials kept in the Herbarium of the Institute of Botany of the
Russian Academy of Sciences (LE), Tibilisi Herbarium (TIB) and Herbarium of the Institute of
Botany of ANAS were analyzed, literature and internet resources, various maps, the results of the
authors' observations in nature, and the collected herbarium materials were used upon the publication
of the article. The comparative morphological, systematic, botanical, fluorogenetic and other methods
were used during working. ®mopa CCCP-1953, ®sopa Kaskaza-1967, dnopa Asepbaitmkana-1957,
®rnopa I'pysun- 1985, Flora of Turkey-1978., Flora Iranica-1967 and other flora and summaries have
been used as the main sources of comparative analysis and works by Qrossheym (1936, 1948).
S. K. Cherepanov (1995), A. M. Asgarov (2011, 2015), A.R. Murtazaliev (2009), V. N. Karimov
(1999, 2000, 2013, 2014, 2016) and other scientists were referred to in the article.

Conclusions. Descriptions of 11 species of Nonea Medik genus spread in our flora from the
family Boraginaceae Juss. were stated in the voluminous work “®mopa AzepoOaiimkana” (“Flora of
Azerbaijan”) (by Kadyrov 1957) and its 14 species in the work by Aydin Asgarov “The concept of
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Azerbaijan flora”. As a result of scientific research initiated by us in 2005, taxonomic composition of
Nonea Medik genus was critically examined and as a result, it was identified that the number of the
Azerbaijan genus is 18 species. In this part of the article, we tried to clarify some of the controversial
issues that have been documented in the systematics and dissemination of several species added to the
list for our fluorine from the Boraginaceae family.

1. Nonea intermedia Ledeb. In order to confirm that the species of Nonea intermedia Ledeb.
has its kind in Azerbaijan which was stated in this work by Aydin Asgarov that these species are
spread in Azerbaijan Flora, and although our researches held in various herbarium funds (mainly in
LE, BAK and TIB herbariums) since 2008 and the critical analysis of the former USSR, Caucasus and
Azerbaijan flora had no any result, we think that Mr. Aydin is an influential researcher and he
wouldn’t add this type onto the common list of Nonea genus species without any reference and we
decided to keep this type in our list.

2. About the species Nonea cyanocalix Pop.ex V. Karimov, Nonea persica Boiss., Nonea
pulla subsp. armeniaca M. Pop. and Nonea lenkoranika Grossh. belonged to the Pullae M. Pop.
line that described by M. G. Popov:

In this same work, A. Askerov shows again that Nonea pulla species are spread in our flora.
The findings of our research show that classical N.pulla is not met in our flora, and we have met these
species that have ever been classified as varieties of Nonea daghestanica, N. cyanocalix, N. pulla
subsp. armeniaca, N. persica, and N. lencoranica, the last three species among them are classified as
new species or semi-species in the Nonea Medik species list of our flora. We have provided a
description of two species Nonea cyanocalix Popov ex V. Karimov and N. bakuensis Popov ex
V. Karimov included into the list. Beside it, the taxnonomy status of 3 species from the Nonea pulla
group has been investigated and their species status has been determined. We have recevied the Nonea
persica Boiss. and Nonea lenkoranica Kusn. in a species status among these species because these
species are differ from another types and varieties due to their persistent and significant diagnostic
symptoms. In other species, for example in Nonea armeniaca Grosssh species on the contrary, most of
the symptoms that characterize this type of species are symptoms that are not important in terms of
unstable and diagnostic aspects. For this reason, we consider it more expedient to present None pulla
type of this taxon as its half-type species - Nonea pulla subsp. armeniaca M. Pop.

3. Nonea diffusa Boiss. et Buhse. Another interesting type from None caspica group, the N. diffuser
type differs sharply from N. caspica by its large-scale, purple and pale pink colors crown, by its common
habit and body truncation. This difference also gave rise to a sudden increase in the two types of eremas in
different sizes and structures and in their differences in anatomical structure. Although M. Popov has received
Nonea diffusa types as a variation, the processing of recent literature (Iranian and Turkish flora), and the
collection of herbarium that we collected, show that it is better to describe this taxon as a separate species.

4. Nonea flavescens (C. A. Mey.) Fisch. et C. A. Mey. If we take a look at the composition
of Azerbaijani representatives of the Nonea genus, N. flavescens is closer to the species N.lutea and N.
Setosa according to their own signs. According to the overall appearance and the shape of the flower
group, although N. flavescens is closer to N.lutea, its type of leaves is similar to that of N. Setosaya
more than N.lutea, due to the size and scattering of the form. The flower group is intense in fruit
growing, and the flowers size is small these are the main characteristic of this species, which
differentiates it from the species N.lutea and N. setosa. It differs from N.lutea not only by the shape
and size of the leaves, but also by the characteristic of the flower buds - although the curves in N.
flavescens are so intense when the fruit grows, they are much nourished in N.lutea. The flowering of
N.lutea is larger, wide and in egg-shape than that of N.flavescens. N.lutea 's bowls are almost half a
size than N. flavescens and have long teeth. As from N.flavescensd to N.lutea, there are also numerous
transitional forms to N.setosa. Although M.Popov perceives this species as the southern ridge of the
Nonea lutea species, given the above-mentioned symptoms, constant and important diagnostic
significance, we regard Nonea flavescens as an independent species.

As a result of the research carried out, two types of genes - the new distribution areas of
Nonea decurrens (C. A. Mey.) G. Don. N. flavescens (C. A. Mey.) Fisch.et Mey. have been identified
within the borders of Azerbaijan. We have firstly discovered that the 1st type of Nonea decurrens
(C. A. Mey.) species has spread in the territory of Azerbaijan's Greater Caucasus Center (Pirqulu State
Reserve of Shamakhi region), but the 2nd type, N. flavescens (C. A. Mey.) Fisch.et Mey. in the
Greater Caucasus Central (Ismayilli region).

The taxonomic structure of the Nonea Medik genus and the full list of 18 species found in the
flora of Azerbaijan are listed below;
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Fig. 1.
1. Nonea alpestris (Stev.); 2. Nonea luthea (Desr.) DC.; 3. Nonea flavescens (C.A.Mey.)
Fisch. et C.A.Mey; 4. Nonea setosa (Lehm.) Roem.et Schult. G.Don; 5. Nonea rosea (Bieb.) Link.; 6.
Nonea versicolor (Stev.) Sweet; 6. Nonea caspica (Willd.)G.Don.; 7. Nonea bakuensis Pop. ex
V.Karimov ; 8. Nonea diffusa Boiss. et Buhse
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Fig. 2.

10. Nonea melanocarpa Boiss.; 11.Nonea cyanocalix Pop.ex V.Karimov; 12.Nonea intermedia Ledeb.
(foto by David K harazishvili); 13. Nonea persica Boiss.; 14. Nonea pulla subsp. armeniaca M.Pop. ;
15. Nonea lenkoranika Grossh. ; 16. Nonea decurrens (C.A.Mey.) G.Don; 17. Nonea daghestanika
Kusn.; 18. Nonea ventricosa (Stev.) Sweet (foto by Pavel Yevseenkov)
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Genus Nonea Medik Phil.Bot.1, 1789.31.

Section-1. Orthocaryum DC.

Line-1. Alpestris M. Pop

1. Nonea alpestris (Stev.) G. Don

Line-11. Luthea M. Pop

2. Nonea luthea (Desr.) DC.

3. Nonea setosa (Lehm.) Roem.et Schult.

4. Nonea flavescens (C.A.Mey.) Fisch. et C. A. Mey

Line-111. Rosea M.Pop

5. Nonea rosea (Bieb.) Link.

6. Nonea versicolor (Stev.) Sweet

Section-1. Cryptanthera DC.

Line-1. Pictae M. Pop.

7. Nonea melanocarpa Boiss.

8. Nonea caspica (Willd.)G. Don.

9. Nonea bakuensis Pop. ex V. Karimov

10. Nonea diffusa Boiss. et Buhse

Line-11. Pullae M. Pop.

11.Nonea cyanocalix Pop.ex V. Karimov

12. Nonea intermedia Ledeb.

13. Nonea persica Boiss.

14. Nonea pulla subsp. armeniaca M. Pop.

15. Nonea lenkoranika Grossh.

16. Nonea decurrens (C. A. Mey.) G. Don

17. Nonea daghestanika Kusn.

Section-3. Cyrtocaryum DC.

Line-1. Ventricosae M. Pop

18. Nonea ventricosa (Stev.)Sweet

Specification table of varieties:

1. Eremies are bent, the crankcase joints are gentle; the crown is small and white ----------------
---18. N.ventricosa.

+ Eremies are kidney-shaped and bent -2.

2. They are one-year, in a few cases, two-years plants ----3.

+ Perennial plants e 10.

3. The crown is yellow -4,

+ The crown is red or purple --------- 6.

4. The crown and its tube is out of the bowl, the bend is enlivanted, 10-15 mm long -------------
mmmmmmesmsmoomssmomoooooo- 3.N.setosa.

+ The crown and its tube are small, do not go beyond the bowl, the twist is weakly developed,
relatively small --- 5.

5. The flower leaves are long-oval, with a high iris; The crimson floral group is long, spacious
and sparse. 2.N.lutea.

+ Botanical leaves are lily-shaped, the curling blossom group is short and tight ------------------
e 4.N.flavescens.
6. These are plants acting themselves as annual, biennial, and sometimes perennial herbs

depending on the environmental factors, 7.

+ Is a one-year plant by its character 8.

7. The teeth of the casserole are equal to its pipe. It has a smooth ring on the basis of Eremas.
These are lowland and downhill mountain plants.------------- 5.N.rosea.

+ The teeth of the fishing trim are three times shorter than the tube part of the pipe; it has
wrinkled rings on the basis of their eremas. These are subalp herbaceous plants
6.N.versicolor.

7. The erema ring is very flat, dark bubbles and has very tight teeth
--8.N.melanocarpa.

+ The erema rlng is taller and more dense. 8.

8. The crown is large-sized, with a diameter of 5-6 mm in the mouth, color varies from pink to
violet, sometimes to blue. The synobrums are directed from the top to the side
--11.N.diffusa.
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+ The crown is smaller, with a diameter of 2-4 mm from the mouth part, changeable from dark

red to the violet color ----9.
9. The cup is 7-10 mm in length, the teeth are thinner, the flower crown is dark violet, the
leaves are covered with edges ----10.N.bakuensis.

+ The length of cup is up to 9-12 mm and is cut into triangular, long-bumpy teeth, with a
purple crown purple-red, and leaves are long lashes along the edge

A 9.N.caspica.
10.(2). The crown is yellow; Cup is tightly covered with hair. -------- 1.N.alpestris.
+ The crown is not yellow --------- 11.
11. Eremies are large-sized, 6-8 mm in length 12.
+ Eremies are small, 3-4 mm in length.--------- --13.

12. Strong gigantic tuxedo; the leaves of the body are not bent down
----17.N.daghestanica.

+ Soft hairy, shaggy leaves do not bend down 16.N.decurrens.
13. It is a herbaceous plant with small-sized crown, xerophytic inclined of lower mountain
range. Flower leaves are narrow and minimal ----------------------=--—-- 14.

+ It is a herbaceous plant with big-sized crown, big cup with large teeth mesophytes inclined
of higher mountain range. Flower leaves are wide lens-shaped and maximal.

-16.

14. The crowns are relatively large and go out of the bowl! with 1/3 part
L e 13. N.persica

+ The crowns are very small and usually do not go out of the bowl -------------- 15.

15. The trunks are fragmented up to % and the flower bed is sparsely visible.
14.N.pulla subn.armeniaca

+ Trunks are half-fragmented with sharp teeth. Flower bed is a heap.
---15.N.lenkoranica

16. The crowns are purple with 12-15mm diameter mouth. Cups are covered with half-section
and gray hairs ------------mmm oo 12.N.intermedia

+ The crowns are dark purple or brown with a mouth having a diameter of 10-12 mm. Cups
are covered up to ¥ part and covered with blue hairs --11.N.cyanocalix
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BJIUAHUE YYEBHBIX HATI'PY30K HA BET'ETATUBHBIE U
IICUXOJIOTHYECKHUE ITOKA3SATEJIM CTYJIEHTOB
MEPBOKYPCHUKOB PA3HBIX CIIELIMAJIBHOCTEM

BAHA/I3OPCKOI'O YHUBEPCUTETA

K. 6. H. Apymionan A. M.,
K. 0. n. Kapan C. I111.

Pecnybonuka Apmenus, 2. Banaosop,
Banaoszopckuii zocyoapcmeennsiit ynueepcumem umenu O. Tymanana

Abstract. Study loads and examination periods have a dominant position in provoking
psycho-physiological tension among freshmen. Excessive amounts of mental load and examinations
produce straining of all the functional systems.

In our research we tried to find the difference between how study loads and examinations
affect the students of different specialties from Vanadzor State University.

The aim of our research was the study of changes in the work of autonomic nervous system
during psycho-emotional stress.

The research involved 125 student-volunteers. According to the results of our studies,
examinations are stressors that can cause functional changes in organism at both psychological and
autonomic levels. The specialty of the students did not play a significant role in the development of
examination stress. The results of the study were mainly influenced by psycho-physiological
peculiarities of the students.

Keywords: Examination stress, study load, adaptation, simpathotonics, vagotomics,
neuroticism, anxiety

Beenenne. YueOHble Harpys3kd, 3K3aMEHAIMOHHBIM MEPHOA 3aHMUMAIOT JOMHHHPYIOLIEE
TMIOJIOKECHHUE, BBI3BIBAIOIINE ICUXO(QHU3HOIIOTHUECKOE HAIPSDKEHHUE Y CTYIEHTOB MEPBOKYPCHHUKOB.

Kak wu3BecTHO, uYpe3aMepHble YMCTBEHHBIE Harpy3ku, a TakKe OJK3aMEHBl BBI3BIBAIOT
HanpspKeHUe BceX (YHKIMOHANBHBIX cucTeM. K 3a00j1eBaHusIM, KOTOPBIE Yallle BCETO BCTPEUAIOTCS Y
CTY/ICHTOB, OTHOCSITCSI TIepEeTajibl apTepHaIbHOTO JaBICHUS, BETETO-COCYIMCTAs TUCTOHHUSI, OOJIE3HU
OpraHOB TMUIIEBApEHHs, OCJIA0IeHHe WMMYHHOW cHCTeMbl. [lo-BUAMMOMY 3TO CBSI3aHO C
aJIalITAaTUBHBIMU TIPOIIECCAMH, a TakXKe ¢ OOJBIIMMH, HENPHUBBIYHBIMH YYeOHBIMH Harpy3kamu, C
HOBOI1 cpesioit 00y4eHus, HOBOW 0OCTAaHOBKOW M COOTBETCTBEHHO C BHIPAOOTKON HOBBIX CTEPEOTHIIOB
nosezieHus (4). Ilpouecc cnaum 3K3aMEHOB, CAMOCTOSITEIIBHBIX PaOdOT CO3JaeT CTPECCOBYIO CUTYALHIO
C aKTHBaIMEH BCEX aJalTaTUBHBIX PE3€PBOB OPraHMU3Ma.

B mporecce pa3BuTus aganTanuy K HOBBIM YCIIOBHSM ONPEAECISIOTCS ABa OCHOBHBIX dTara:
HayaJIbHBINA 3Tall - «CPOYHAsH», HECOBEPILIEHHAs alalTalisl U CIEIYIOLUINHA 3Tal - «IOJTOBPEMEHHAsD
apantauus. [lepBelid BUI ajanTanmu peanusyercss OBICTPO, HO peakius OpraHu3Ma NPOTeKaeT Ha
«Tpeneliey, ¢ yTpaToil pe3epBOB, KPATKOBPEMEHHBIM PE3YJITATOM M BBIPAXKACTCSl CTPECC-PEaKLUEH,
BCE 3TO MOXKET CTaTh NPOMEXYTOUYHBIM 3B€HOM B BO3HHUKHOBEHHUH IICUXOCOMAaTHYECKHX 3a00JIeBaHUI,
a Tak)Ke HEMOCPEACTBEHHO MOBIUATH HA COCTOSHUE YHIOKPUHHON M IMMYHHOH cucteM (3).

OObekTrBHAsT  OleHKa  (PYHKIIMOHANBHBIX  BO3MOXKHOCTEH  OpraHm3Ma  CTYJIEHTOB
MEPBOKYPCHUKOB TIPH YMCTBEHHOW JEATENHHOCTH JaeT BO3MOXKHOCTH IPABHIIBHO OTPEAETUTH
WHTEHCHBHOCTD U MPOJOJDKUTEIEHOCTh HOBBIX YUEOHBIX HATPY30K, & TAKIKE «IICHY aarTaium.

B namem nccienoBaHuy, MBI TIOTIBITATINCh HANTH Pa3HUITY, KaK BIUSAIOT y4eOHBIE HArPy3KH H
9K3aMEHbI Ha CTY/ICHTOB Pa3HbIX clienuanbHOCTeW BaHan3opckoro YHuBepcurera.

Lenbio Halero MCCIe0BaHMs TAKXKE SBISUIOCH U3yYeHHE U3MEHEHU B paboTe BereTaTuBHOM
HEPBHOM CHCTEMBI BO BpEMs IICHXOIMOIIMOHAIIBHOIO CTpecca, a TaKKe CPaBHUTH IOJyUYEHHBIE HAMHU
JaHHBIE C pe3yJIbTaTaMU APYTUX MOXOXKHUX HCCICAOBAHUH.

Jist TOCTHXKEHUSI TOCTaBIICHHOM 1iesid ObUTH ITOCTaBJICHBI CIEIYIONINE 3a0aun:

1. V3yunTh U OLEHUTh (PYHKIMOHATIBHOE COCTOSIHUE CTYACHTOB B OOBIYHBIN Y4eOHBIN JCHb U
BO BpeMs DK3aMEHAI[MOHHOW CECCHM.

2. W3yunTth ypoBEHb CHUTYyaTUBHOM TPEBOXXHOCTH M CTpaxa B OOBIYHBIA y4eOHBIH JE€Hb M BO
BpeMsI DK3aMEHALMOHHOMN CECCUU.
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3. N3yunth OCOOCHHOCTH BETETATUBHOW PETYIALMU CEpACYHO-COCYAUCTOH CHCTEMBI B
OOBIYHBIN yueOHBIN 1€Hb U BO BPEeMsl 9K3aMEHAIIHOHHOM CECCHU.

4. CpaBHHTH MOJyYCHHBIEC JaHHBIE, YUUTHIBAS CIICIMATBHOCTD CTYICHTOB.

Martepuan u MeToabl HccieaoBaHusi. B mccnenoBanmM Ha 10OpOBOJBHBIX Havdaiax
ydacTBoBaJIM 125 cTyneHTOB, ¢ Kaxaoro ¢axyibreTa Mo 25 NEepBOKYPCHHKOB, B YacTHOCTH
(aky/IbTEeTOB TEAAroTWKH, OWOIIOTHYECKOTO, (U3NKO-MAaTEMATHUECKOTO, (PUIOIOTHIECKOTO W
HCTOPHUKO-TEOrpapuIECKOTO.

B nameil paGore ObUIM HCHONB30BaHBI CIEAYIOIINE METOABI: METONMKA ISl BBIABICHUS
CUTYaTUBHOU TPeBOXKHOCTH (orpocHUK Crmbeprepa-XaHWHa), METOINKA OIIEHKH ()yHKIIHOHAITBHOTO
COCTOSTHHS (CaMOYyBCTBHE, aKTHBHOCTh, HacTpoeHue) -CAH, wn3MepeHme 4UYacTOTHI CepAeYHBIX
COKpAILEHUH U BEIWYMHBI apTEPHAIBHOTO IABJICHUS, a TAKXKE BBIYMCICHUS BET€TaTUBHOI'O MHIEKCA
Kepmo (1,2).

[TomyueHHbIe JaHHBIE TTOIBEPTAIHCH CTATHCTHYECKON 00paboTke o CTHIOAEHTY.

Pe3yabTaThl HccaenqoBaHus. 3ydeHO BIMsSHHE JK3aMEHAlMOHHOTO CTpecca, a TaKke
yueOHBIX HArpy30K, Ha OPraHu3M CTYICHTOB B OOBIUHBIC JTHH M BO BPEMS SK3aMEHAIIMOHHOW CECCHH.
br1to IMPOBCACHO KOMIUJIECKCHOEC HMCCJICAOBAHHUEC CTYyACHTOB. I[J'Iﬂ BbISABJICHUA  JIMYHOCTHBIX
0coOEHHOCTEH Tiepe]l MCCIeIOBAHUEM OCYIIECTBISUIOCh TECTHPOBAHHUE CTYACHTOB C OMpECTICHUEM
YPOBHSI TPEBOKHOCTH U HEUPOTU3MA.

B mncuxodu3nonornueckux COCTOSHHSAX TEPBOKYPCHUKOB B OOBIYHBIE JHH U BO BpEMs
OK3aMCHOB BbIABJICHBI 3HAYMMBIC pa3JIM4vHs. B O6I)I‘-IHLI€ JAHU CaMOYyBCTBUC M HACTPOCHHC BLIIIC, a
YPOBEHBb TPEBOXKHOCTH CPABHUTEJILHO HIKE.

B sK3aMeHaIMoHHBIA TIEpHONl OOBIMHO TIEPEYMCIICHHBIE COCTOSHHSI 3aMETHO M3MEHSTHCh y 62 %
ctyneHtoB. Jlanabie 1o TectrpoBanuio CAH BBIICHIIOCK, 4TO OKOso 82 % y9acTBOBABIIMX B MCCIICIOBAHNN
CTYJIEHTOB COCTABIISUIO AKCTpaBepThl, a 18 % - uaTpoBepThl. CamouyBcTBre cTynenToB o CAH B 0ObrMHEIC
JTHU OBLTIO XOpOIllee U COCTaBIsUIO cooTBeTcTBeHHO C-5,7 +0,21, A-5,21+0,24, H-4,87+0,32. B mepuon
9K3aMEHOB KaK MPAaBWIO PErHCTPUPOBAINCH CHIDKEHUS BCeX Tpex mapamerpoB C-5,24+0,20, A-4,75+0,23,
H-4,52 +0,22.

HaI/I6OJ'ICC BBIPAXKCHHBIC HW3MCHCHHS  MCIIBITBIBAJIM HMHTPOBEPTHI C  BBICOKUM  YPOBHEM
HEPBO3HOCTH. YPOBEHb TPEBOXKHOCTH Y HUX JI0 Hayalla dK3aMeHa pe3ko Bo3pacTai, mocturas 45,4 +£2.21,
TOTa KaKk B OOBIYHBIC THU cocTaBisul 33,2+1,3. Ilo-BumumoMy, STH HU3MEHEHUS CBUICTEILCTBYIOT O
BBICOKOM YPOBHE CUTYAIIMOHHOW TPEBOXKHOCTH.

Kak wusBectHo ocHoBHas ¢yHkuuss BHC — 310 perynsims IesTenbHOCTH BHYTPEHHHUX
OpraHoB, IIPpHU 3TOM CHUMIIATHYCCKAA CHUCTEMA, KaK IMpPaBUJIO, BBI3BIBACT MO6I/IHI/I33HI/I}O ACATCIBbHOCTU
JKU3HEHHO Ba)KHBIX OPraHOB, IMOBBIIIAET JHEProoOpa3oBaHUE B OpPraHU3ME — 3a CUET AaKTHBAIMH
NPOLIECCOB  TJMKOI€HOJM3a, TIJIIOKOHEOI'€HEe3a, JIMIIONN3a, OKAa3bIBAeT JProTPOIHOE  BIIHUSHHUE.
[lapacummaTuyeckass cucTeMa OKasblBaeT TpodoTpomHoe aedctBue. OHa  crocoOCTByeT
BOCCTaHOBJICHUIO HApYIIEHHOTO BO BpPeMs aKTHBHOCTM OpraHu3Ma romeoctasa (3). AHanu3 WHAEKca
Kepno nokasai, 4To y HMEpBOKYPCHHKOB Pa3HBIX CIELMATBHOCTEH MOYTH OJMHAKOBBIC MOKA3aTelH,
Kak B MEXKCECCHOHHbIM IepHOA, TaKk M BO BpeMs DJK3aMEHOB. B HameMm wuccienoBaHHM B
MEXKCECCUOHHBIH miepuon 45,7 % CTYAEHTOB SBISIOTCS CHMIIATOTOHUKAMHM, C IpeodIagaHueM
AProTpPOoITHOTO MexaHuzMa perymsnud, 38,3 %- BaroToHUKH ¢ TpeobianaHueM TPOGOTPOITHOTO
MexaHu3Ma, a 16 % -umenu paBHOBeCHE BETETATUBHOMN PETyJIIsIIUU, SHTOHHS.

Bo BpeMs1 5Kk3aMEHAIMOHHON CECCUU ATH ITApaMETPhl y CTYACHTOB 3aMETHO U3MEHSUIUCH, TAK Y
55,7 % mporieHTOB Tpeodianal CUMIATOTOHUYECKOe BiusHue, 32,2 % -BaroTOHMYECKOE U JIMIIbL Y
12 % BBIABUIIOCH PABHOBECHE BEIETATUBHOM PEryJIsAIIUu.

Ilepen sx3ameHamMu HaOJIIOJANUCh TaKXKe APYrMe HM3MEHEHMs, B T.4. TI'OJOBOKPYKCHMS,
TOIIHOTA, KOKHBIE PEaKIWH, OO B SMUTACTPAIFHOW O00IAacTH, yCTaloCTh, Npoxb. [locime cmaum
9K3aMEHOB BBIIE TIEPEUMCIICHHBIC TOKa3aTeld HE cpa3dy BO3BpAlIAlOTCS K HopMe, Tpedyercs
HECKOJIBKO JIHEH 4TOObI BCE apaMeTphl BEPHYIUCH K HOPMAJILHBIM BETMYHUHAM.

VY CTyzeHTOB pa3HBIX CIIEHUAIbHOCTEH 0COOOH Pa3HUIIBI B TIOIYUYEHHBIX HAMH pe3yibTaTax He
OBUIO BBISBIICHO.

He3nauntenbHO, MPOLEHT CUMITIATOTOHUKOB OBLJ BBIIIE Y MIEPBOKYPCHUKOB (PUIIOIOTHYECKOTO
¢akynbrera Ha 5 %, YyeM Ipyrux CIeUUalbHOCTEH, O-BUANMOMY, 3TO CBSI3aHO ¢ MHAMBHUIYAIbHBIMU
0COOEHHOCTSMHU U XYI0’KECTBEHHBIM TUIIOM MBILIJICHUS CTYJCHTOB.

Bo Bpemsi uccrnenoBaHus YYMTHIBAJIMCH TaKXe JAPYrue MCHXOTPaBMUPYIOIIUE (DaKTOPHL,
KOTOPBIE TOXE MOTJIM BIUSTH HA COCTOSIHUE CTYJICHTOB, B YACTHOCTH JIPYyTHe COLUAIbHBIE (PaKTOPBI.

3akmioueHne. JK3aMEHbBI SBISIIOTCS CTPECCOPHBIMU (haKTOpaMd M MOTYT CTarTh TMPUYMHOW
(yHKIMOHAIBHBIX H3MEHEHHI OpraHn3Ma, KaK Ha TICHXOJIOTMYECKOM, TaK 1 Ha BEreTaTUBHOM YPOBHSIX.
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CornacHO TOJYYeHHBIM HaMH pe3yJbTaTaM CICIHAIbHOCTh CTYIICHTOB, HE UMeENa 0CO0Oi
POJIU B pa3BUTHU 3K3aMCHAIIMOHHOTO CTpecca.

Oxka3anoch, 4YTO Ha pPe3ylbTaThl MCCIEAOBAaHUS CYIICCTBCHHOEC BIIHMSHHUE OKAa3bIBAIH
MCUXO0(U3NOJIOTUIECCKIE OCOOCHHOCTH UCCIICTyCMBbIX.

IpakTuueckne pexkomenaamun. CTYACHTHI C TIOBBIIICHHBIM YPOBHEM TPEBOKHOCTH HYKIAIOTCSI
B CIICIMAIHHOM KOHTPOJIE CO CTOPOHBI IIE/IaroroB, akaJeMHIeCKHX COBETHHKOB (tutor). Pexomenmyercs
MPOBEJICHUE TICHXOJIOTHIECKHX CEMHHAPOB C IETIBI0 TPEAOTBPAICHUSI TICPEHATPSDKCHUS.

PexkomeHayeTCs yIUTHIBATH HHMBHYATbHBIE OCOOCHHOCTH.

[IpemnaraeM uW3MEHHTh TpPeOOBAaHHMS M KJIACCHUYECKHE (OPMBI TPOBEICHHS SK3aMCHOB,
MOCKOJIBKY peub HJIET O 3[0POBLE H OJIArOMOIyYHH HAITUX CTYICHTOB M OYAYIIUX CHECIUAIACTOB.

Hama pabora OymeT WMeTh TOCIENOBATENBHBIA XapakTep W HaMHd OyAeT TpPOBEACH
MOHHUTOPHHT NICUXO(U3NOIOTHISCKHX MTOKa3aTeel CTy/ICHTOB IEPBOKYPCHUKOB B TeUeHHUE 3-5 JeT.
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PEITPOAYKTUBHbBIE MOJAEJIN IXIOLIRION TATARICUM
(AMARILLYDACEAE)
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Abstract. In this paper, using a step-by-step measurement and recording of the bulbs and
flowers of the life cycle of plants of the Ixiolirion tataricum (Amarillydaceae) a growth model of these
plants was investigated.

In the course of research, we found that the formation of all reproductive structures depends on the
diameter of the bulb. Bulb is a storage organ providing plant conservation until next year, the main indicator
determining the formation of reproductive structures is the status of the plant resource. According to our
results of determining threshold values, it was proved that the amount of necessary stock for bulb formation is
lower compared to the formation of a flower and is directly independent of the bulb type.

Keywords: Ixilirion tataricum, population, bulb, morphology, seeds

Ixiolirion tataricum (Amarillydaceae) - taxke Kak ¥ MHOTHE APYTHe BHIBI OTHOIONBHBIX
pacTeHul OTINYAETCS OMPENEICHHON MOJENbIO pOCTa.

Ixiolirion tataricum->peMeponHO pa3BUBAIOIINECS JTYKOBHYHBIC PACTEHHs, B OCHOBHOM
Pa3sMHOXKAIOTCSI BEreTaTMBHO C MOMOIIBIO JiykoBull. Ilo Mopdonornyeckum npusHakaMm 3TOT BHI
o6mmsok k Buay Gagea (Liliaceae), naxe nHOrIa MPUBOIMT K 3aMEIATEIILCTBY 10 OMPEICICHUIO BH/IA
[1]. TTonnyto cxeMy pa3iHuUHBIX MOJENIEH pocTa npecraBuTenei poma Gagea npeanoxut JleBuuer. B
MCCIICIOBAHUAX APYTUX YUEHBIX OTJIMYUTEIbHBIMH MPU3HAKAMH 110 (JOpMe, YHCITYy U PACHOIO0KECHUIO
JYKOBHII SIBJISIFOTCS BaYKHBIE MOp(hoorndeckue mpu3Haku [2,3,4].

W3meHeHne konuyecTBa 00pa30BaBIIMXCS JIyKOBHUI] B F'OJ] YKa3bIBa€T HA TO, YTO COOTHOILICHHE
BEreTaTMBHOTO M TEHEPATHMBHOTO PAa3MHOXKCHHUSI MOKET ObITh HEOOBIYHON W HECTAOMIFHON B KXKIOM
Buze [5]. B ocobeHHBIX Clydasx TOJNBKO y BEreTaTHBHO pasmHoskaromierocs (Gagea spathacea) wim
TOJIBKO TEHEePATUBHO Pa3MHOXKAIOIIEroCs BU1a HEe 00pa3yroTcs JIyKOBHIIHI [6]. B mpoiiecce oHTOreHE32a
y BuJI0B poja Gagea B 3aBUCHUMOCTH OT OCOOEHHOCTEH BHJa OOHAapyXEeHa TOYHAs MOJEb POCTa.
Monenu pocta poxa Gagea xopoIo OMUCaHbl 11 HECKOJIBKUX BUIOB [ 7], HO IS UCCIIEI0BAaHUNA BUIA
Ixiolirion tataricum KONMWYECTBEHHBIH aHAIN3 10 BET€TATHUBHBIM U T'€HEPATUBHBIM OCOOCHHOCTSIM HE
nposouiics. B mpoBoaumbix uccienoBanusx BunoB G. lutea u G. spathacea pona Gagea y pacrenuit
Buga G. lutea mpu QopmupoBanum JTyKOBHI[ ObUT OOHApYXKEH «PENPOIYKTHBHO 3aMEHSIOIIHI
nepexiIoyaTeby. Takoe pa3iuyhe O4YeHb BAKHO JUIA OallaHCa MEXIy IOJIOBBIM M BETre€TaTUBHBIM
PasMHOXKEHHEM, a TaK)Ke TIOMOTaeT COXPAHUTh KU3HECTIOCOOHOCTh CTEPHIILHO-TIOJIOBBIX BUAOB [5,6].

B nanHo#l paboTe HamMM NPOBOAMIACH KOJMYECTBEHHAs OLEHKA Ha PENpPOAYKTHUBHYIO
cTpateruto Buaa Ixiolirion tataricum, TakXke NMPOBOAMIM y4YeT KOJUYECTBA M JUAaMETpa JIYKOBHUIl U
JYKOBHUEK Y IIBETYIIMX M HELBETYIIUX PACTCHUI PUPOAHBIX MOMYJIALMN JAHHOTO BUAA.

Lenp Hammx McclIeqOBaHUM ONPEAETUTh MOJENU B 3aBUCHMOCTH OT HM3MEHEHHMs BHIA IO
00pa3oBaHMIO JTYKOBUI[BI M PAa3BUTHIO IIBETKA, TaK)KE JaTh CPaBHUTEIBHYIO XapaKTEPHUCTHUKY
PENpPOLYKTUBHOMN CTPAaTEruH.

Marepuaa U MeToAuKa uccaenoBaHmii. VccnenoBanus nposommmmchk B 2016-2017 rr. B
ropHo-ctemHoii 30He Jlembererelt pacmonokeHHoro B pairioHe JKapma Bocrouno-Kazaxcranckoit
obnactu. Mopdosioruueckue u3MepeHus MPOBOIMINCEH Y 00pa3iioB (320) pactennti Ixilirion tataricum
CO6paHHI)IX 13 HECKOJIBKHUX IOIYJIALINHN.

Mopdosoruueckunii anaaus. Mopdorornieckre aHaaInu3bl IPOBOIMINCH Y CBEXKE yOpaHHBIX
oOpa3uoB pacrenuid Ixilirion tataricum. J17s1 onpeneneHuss TPaAaHULBI PAa3BUTHsI JIYKOBULl U IIBETKOB
KaXJIOT0 PACTeHHsl JAHHOTO BHMJA HCCIEIOBAIUCH PACTEHMs BCEX ITAaloOB >KU3HEHHOro mukia. C
MOMOIIbI0 TpuMeHeHust 1mdpoBoro kamumepa (TCM 227579, tounocte £ 0,02 MM) H3MEpSIIUCH
JUaMeTp 3aMEHSIOLIeH JTyKOBHULBI (ISl SJUTMIICOMIHBIX JIYKOBHL M3MEPSUIMCh JUIMHA W HIMPHUHA) U
JUaMeTp JIyKOBHLEBL. IIpoBoaniIM y4eT KOJIMYeCTBa M PACHOIOKEHHs JYKOBHI (TOJNBKO Y JIKOBHUI]
3TOTO TroJia) M KOJIMYECTBA LBETKOB. I ompeneneHus KOIUYECTBA PAa3BHBAIOLIMXCS JTYKOBHI U
rpaHunbl (GOPMHUPOBAHUSI 3THUX JIYKOBHI M LBETKOB B MPOLECCE >XKU3HEHHOI'O LKA PACTEHUS
UCCIIEIOBAINCH BBICIIME PACTCHUSI C JIMAMETPOM 3aMEHsIoNIed NyKOBHIBI Oonbiie 0,25 MM U Ha
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OCHOBE pa3/IeICHUs ATUX PACTEHHH Ha HECKOJIBKO KaTerOPHH ObLT MOCTPOEH IpaduK, TaKKe HapsAy C
9THM YYUTBHIBAIHCh COOTHOIIEHHSI Pa3BUTBHIX PACTCHUH MO COOTBETCTBYIOUINM PENPOIyKTHBHBIM
CTPYKTypaM (JIyKOBHLIA MJIH LBETOK).

PesyabTaThl uccienoBanmii. [lo pesynbrataMm MOp@OJIOrMYECKHX HCCICIOBAHUN MOXKHO
OTMETHTB, YTO y CTAapbIX U HEIBETYLIMX PACTCHUH OBIBAIOT JIBA WU TPH JIMCTOYKA. A y LBETYIIUX
pacTeHHH OBIBAIOT dYETHIpE JHMCTOYKA pazMepoM oT 9-18 cm. B 3aBUCHMOCTH OT pa3BUTHSA
OMOJIOTHYECKUX CTPYKTYP Y pacTeHus Ixilirion tataricum pa3nmudaroT HECKOJIBKO CTaJUU Pa3BUTHSL, 110
KOTOPBHIM IPOBOAMINCH M3MEPEHUs: NepBasi — IJIMHA BEPXHEIo JIMCTA; BTOpas — IIUPUHA BEPXHEIrO
JIMCTa; TPEThS — AJMHA HHXKHETO JINCTA; YeTBEpTasl — IIMPUHA HUXKHETO JIUCTA.

VY BumoB pacteHuit Ixiolirion tataricum B3ATHIX JUIA WCCIENOBaHUS OBUIO yCTAHOBIIEHO, YTO
pasBUTHE JIyKOBMIBI INPOMCXOOUT B IIPOLECCE XM3HEHHOIO LUKIa. B mpomecce pasMHOXKEHHsS
pacTeHUH DPAa3BUBAIOTCS JIYKOBUIBI MEJKOro auaMeTrpa. TonbKo (PHU3MYECKH CHIIBHBIE PACTEHUS
(mmameTp ITyKOBHIBI OOJbIIe 4 MM) TMOCTOSHHO 00pa3yroT JIYKOBHIBI. ['paHuia ¢GopMHpOBaHHS
BeTKa (quaMeTp JaykoBHuubl 2,17 + 0,16 MM) ObIBaeT MeHbIIE IpaHHLbl POpMUpPOBaHUS Oa3albHON
aykoBuibl (2,80+0,16 mm). B 3aBUCHMOCTH OT pa3BHTHS OHOJOTHYECKUX CTPYKTYP Y PacTCHUS
TaTapUKyM pa3iNyaloT CIEAYIOUINe CTaJAuM pPa3BUTHA: NepBas — H3MEPEHHs JYKOBHUI[ 10 TpeM
MOMyJISIUAM. Y PAacTeHHH 3TOTO BUAA B TPOIECCE JKM3HEHHOTO IMKJIA HaOMIo/aeTcss pa3BUTHE
JIYKOBHII, TOJIKO y IIECTH IBETYIIUX PACTEHUI HE BCTPEUAIOTCS TYKOBHUIIBL.

Ha cragum Henmopa3BUTOro pacTeHHsi Yy KOTOPBIX HEIOpPasBUTHI LIBETKH JIHAaMETp JIYKOBHUI] IO
CpPaBHEHHUIO C Pa3BUTBIMH IIBETKAMHU OBIBACT HAMHOTO KpymHee. Y uccieayeMbix 320 o0pa3loB pacTeHH
Jamerp stykoBull goctur ot 0,79 MM 10 6,33 MM, cpequil mokasatenb auamerpa 2,97+0,08 mm.

dopma onMHOYHOH 0a3aTbHOM JTYKOBHIIHI SiIe00pa3Hasi, TEMHO-KOPHYHEBOTO IIBETA, Ha TITyOHUHE
30-40 cm. C momompr0 JTHUHEHKN W I(POBOrO KaJHMIIPOBOTO ycrpoiicTBa (BepostHOCTh: 0,01 MM)
U3MEPSUINCh TUAMETPhl BPEMEHHBIX JYKOBHIL, TaKXkKe IJIMHA W OUAMETP OAMHOYHBIX Oa3anbHBIX
nykoBun. CorimacHO pe3yibTaTaM HMCCIEJOBAaHMH IOACUMTBHIBAJINCH CTAHIAPTHBIC — OILMOKH.
dopmupoBaHue 6a3aabHBIX JTYKOBHUII OTHOCHTEIBHO BbIcOoKOe (5,25 £ 17,02).

Ha moBepxHOCTH JIyKOBHIIBI HMMEIOTCS 3aIUUTHBIE 000504kd. OHU BBINOJHSAIOT (YHKLHUIO
3amuThl. [locne Toro, Kak 3amuTa JTyKOBHIIBI 3aBEpIIaeTCsl, 000JIOUYKH BBICHIXaeT U OTMUPAET.

Mopdosoruyecknii aHajaM3 JIYKOBHI TNONMyJasauud A. Y MHOTHUX pacTeHUM AuaMerp
JTYKOBUIL B Tipenenax 7,55 — 23,04, Ecnu caMbrit BEICOKHIA TOKa3aTeNb COCTaBIsAET 19,56 MM, TO cambIii
HU3KUH TTOKa3aTens paBeH 7,365 M.

Mopddoioruyeckuii aHaau3 JyKOBHULl nonyasuud B. YV MHOrux pacreHuil nuamerp
mykoBull B mipeaenax 7,01 — 19 mm. Camplii BEICOKHH TTOKa3zarenb paBeH 23,452 MM, camblii HU3KUAN
MoKa3aTelspb paBeH 7,324 MM.

Mopdosornuecknii ananu3 Jgykosun nonyasuuu C. CaMblil BBICOKHI NOKa3aTenb PaBeH
22,981 MM, camblii HuU3KMM mokazatenb 8,063 mm. CorjacHO pe3ynbTaraM HCCIEIO0BaHUN
MOJICUNTHIBAJIMCH CTAHJAPTHBIE OIIUOKH.

Posbp konmuecrBa cemsH. Ilpu ompeneneHun OMONOrMYECKHMX OCOOEHHOCTEH pacTEHHS
B)XHYIO POJIb UIPAIOT ceMeHa. MccnenoBanus NpoBOJHIINCE Y 00pa3LioB pacTeHUH B KOHLIE Masi MecsIa,
B IIEPUO/] IIOJTHOTO CO3PEBaHUS KOPOOOUEK PACTEHHS U TIOJIHOTO BBICHIXAHUSI BET€TaTUBHBIX OPTaHOB.

st onpeniesieHus U MoJicueTa ceMeHHOTo cOopa Obu1o coOpano 150 pactenuil. ¥ nomynsuun
A (n =50), B (n=50)uC (n=50), obuee komu4ecTBo KopoOOUYeK cocTaBuio 386 mTyk. Y
MOMYJISIMA A ceMeHa OOIIMM KOJMYECTBOM OT 1-ro ;1o 5 1BeTkoB M OT l-ro ;0 5 kopobGoyek
cocraBwian 31 £ 19 (7-85), y momyssituu B - 25 + 13 (0 - 62), y momyimsatam C - 23 + 12 (0 - 52).
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Kopo6ouek Ha ogHO pacTeHue

Puc. 1. Cemennoti nabop ons Ixiolirion tataricum
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B 3aBUCHMMOCTH OT MOBBIICHHS YUCIIa KOPOOOUYEK MOBBIIIACTCS U 00IIasi YPOKAWHOCTh CEMSIH
(pucyHok 1). MHorue pactenust opMupoBain 1Be kopodouku (n = 60, 22 + 12 cemsn), 49 pactenuit
¢dopmupoBanu Tpu Kopobouku (28 + 13 cemsn), 18 pacrenuii yetsipe kopobouku (40 + 18 cemsn),
17 pactenuii ogHy kopoOouky (14 £+ 6 cemsiH) u 6 pactenuii 5 kopobouek (48 + 17 cemsn). Cpennee
3HadeHne KopoOouek 0e3 cemsiH B momyisimua A paBao 0,62 + 0,70, B monynsmuu B 0,64 + 0,72, B
nomryssimun C 0,80 + 0,86.

OO0cy:kneHusi pe3yJbTaToB HccjeaoBaHuii. I[IpoBeneHHBIE WCCIIEOBaHUS TOKA3aIH
CpPaBHUTEIHPHOE COOTHOIIICHWE BET€TATHBHOTO W T'E€HEPATHBHOTO PAa3MHOXKEHUS BO3MOXHO B
3aBHCUMOCTH OT OCOOCHHOCTEH BHJIa M OHO SBIISICTCS HECTAOMIILHBIM.

B xome wmccnenoBaHWii HaMHM YCTaHOBJIEHO, YTO (OPMHUPOBAHHE BCEX PEMPOTYKTHBHBIX
CTPYKTYp 3aBHCHUT OT [uaMeTpa JIyKOBUIBL JlykoBuIla SBISIeTCS 3amacaroliiM OpPraHOM
00ecrevnBaOmUM  COXpaHEHHE pAacTeHHs O CIEQYyIOMmero Trofa, OCHOBHBIM TIOKa3aTeleM
ompeAeonM (HOPMHUPOBAHHE PEMPOAYKTUBHBIX CTPYKTYpP COCTOSHHUS pecypca pactenus. Ilo
HAIllUM pe3yJIbTaTaM OIPENCICHUS TIOPOTrOBBIX 3HAYCHHN OBbLIO JIOKA3aHO, YTO KOJUYECTBO
HEOoO0XO0MMOro 3amaca Juis (OPMHUPOBAHUS JIYKOBHIIBI 10 CPaBHEHHUIO C (POPMHUpOBaHHMEM IIBETKA
HaANpPSMYIO 3aBUCUT OT TUIIA HIKHEH JIYKOBHIIBI.

V BunoB Ixiolirion tataricum paclIpOCTPAHEHHBIX B CYXOH 30HE JIETOM B IIEPHUOJ JIATEIHLHON
3aCyXd U1 COXPAHEHHUS CBOCH JKHU3HECAEATEIBHOCTH pa3Mep JYKOBHI[ OBbIBA€T KPYITHBIM, OJIHAKO
KOJIMYECTBO JIYKOBHI] Ha OJHOM PacTEHHI ObIBa€T OrpaHUYCHHBIM. Y TaKCOHOB MHOTHX PacTEHHUI
HapsiAy C IMOJOBBIM Pa3MHOKEHHEM C ITOMOIIBIO CEMSH JOMOIHUTEILHO HAOIIOMAI0TCS U Pa3IHMUHEIC
METOABI BETCTATHMBHOIO PAa3MHOXKEHUSA. Y HCCICAYyEeMBIX BHAOB Ixiolirion tataricum KJIOHAIIEHOC
Pa3MHOKEHHE C MOMOIIBIO JIYKOBHI[ BCTPEUAETCS Y PACTCHHH C HEJOPA3BUTHIM KU3HEHHBIM ILIHKJIOM.
Oco0eHHO y TAaKCOHOB, TIJ¢ HAET WHTECHCHUBHOC IIOJOBOE DPA3MHOXKCHHE, Y B3POCIBIX PACTCHHH
BEreTaTUBHOEC PA3MHOKCHUE HE CTOJb BAKHBIM IPOIIECC, JTUOO BOOOINE 3TO 3HAYCHUE OTHamacT. Y
pacteHnii BUOOB Ixiolirion tataricum OalaHC MEXIYy TI'E€HEPATHBHHIM (LIBETKH) M BETETATHBHBIM
(C IOMOIIBIO JIYKOBHII) PA3MHOKCHHEM MOXKET HE3HAYUTCIBHO MEHSTHCS B 3aBHUCHMOCTU OT HE CTOJIb
BaYKHBIX OCOOEHHOCTEH, TaKMX KaK KOJHYECTBO JYKOBHII, IIYTH M CPOKa (hOPMUPOBAHHUS OTHCIBHBIX
JKM3HEHHBIX — CTaAuil  pacreHus. TakuM 00pa3oM, MPOBEACHHBIA  KOJMYECTBEHHELIH — aHaIM3
PENPOAYKTUBHBIX  OCOOE€HHOCTEN Buma Ixiolirion  tataricum HEOOXOOMM  JUIL  OIPENEIICHUS
PENpPOAYKTUBHBIX MOJICIIEH U MX CXOACTBA ¢ poaoM Gagea no 00pa30BaHUIO BUA, a TAKXKE IS [IOHATHS
LEHHOCTH 00pa30BaHMs BHIOB C IMOMOIIBI0 THOPHIN3AINN U TOIMILIONIU3AINN U IJIS ONPEeISIICHUs
B3aUMOBJIMSIHUSL MEKAY (aKTOpaMy OKpyXaroleld cpeapl W (HUIOTCHETHUSCKOW TpaHUIed Ha
H3ydJaeMble MOJICNIH HEOOXO0IMMO UCCIISIOBATh NEHETUUYECKU Pa3IMYHbIC PA3HOBUIHOCTH.
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BUJIOBUM CKJIAT FII[PO(I)IJII)HOI DJIOPHU
P. CTUP B MEKAX PIBHEHCBKOI OBJIACTI

Tonouux 1. JI.
Ykpaina, Piene, PignencoKuii 0eprcagHuil 2yManimapHuil yHigepcument, 6uK1aoay

Abstract. The hydrophilic flora of the Styr river within Rivnenska oblast was investigated. A
thorough analysis of the species composition of the hydrophilic flora which includes 125 species,
74 genera and 38 families was carried out. The most humerous were identified 7 families: Poaceae
(11 species), Potamogetonaceae (10 species), Asteraceae (9 species), Cyperaceae (8 species),
Polygonaceae (8 species), Ranunculaceae and Salicaceae. The main indicators of the systematic
structure of the investigated hydrophilic flora were analyzed: the quantitative composition of the main
taxonomic units and the correlation between them, the most important proportions, the type of
saturation of the spectra of the leading families and genera of individual areas of the Styr river within
Rivnenska oblast. Even at relatively small intervals of the river there is a noticeable heterogeneity of
the floristic composition. Most of the identified species in their life cycle are mainly associated with
coastal and moor vegetation, with only a few species almost completely adapted to aquatic
environments. The ecological structure is dominated by trichohyrophytes (20.8 %), uliginosophytes
(18.4 %), and hatchogyrophytes (13.6 %). In the structure of life forms the most numerous are
hemicryptophytes (31,2 %) and hydrophytes (24 %).

Keywords: hydrophilic flora, taxonomic composition, ecological structure, spectrum of life
forms, the Styr river, Rivnenska oblast

Beryn. OrmiHka SKOCTI BOIW PIYKHM 3aJICKHUTh SIK BiJl BUBYCHHS 11 TiIPOXIMIYHUX, TaK 1
OlOJOTIYHUX TOKa3HHKIB. BakKIIMBOIO KOMIIOHEHTOI Oi0JOTIYHOI CKJIaJ0BOI TiIPOEKOCHUCTEMHU €
rigpodinbHa (iopa, siKa BBaXKa€ThCsl OCHOBHOKO y MPOLECAX CAMOOYUIICHHS, YTBOPIOKOYN TaK 3BaHC
Oioruraro. 3a HafBHOCTI MaKpO(ITIB 3aBHCI OpraHivHi PEUOBMHM IIBMIKO OCALKYIOTBCA |
miAnaroThes npouecy aecTpykiii. [lornmHaroun OioreHHI PEYOBMHU 1 HACHUYIOYM BOJY KHCHEM
pocnuHH 3amo0iraroTh eBTpodyBaHHIO piukd. KOHKypeHIliss 3a OiOreHHI eleMeHTH 1 aHTaroHi3M
NpUOEPEKHO-BOAHOT POCIMHHOCTI 3 BOJOPOCTSMH BHM3HAETHCS JIEBUM CIOCOOOM OOpOTHOM 3
IBITIHHAM  BOJOWM. bBiOreHHI €JeMEHTH aCHMIJIOIOTHCS BHINOK  BOJHOI  POCIIMHHICTIO,
HaKOMMYYIOThCS B 11 HAABOJHIN YacTHHI 1 KOPEHEBIM cuCTEeMI, 110 JO3BOJISIE HAJJOBIO BUKIIIOUUTH iX 3
BOJIHOT'O CEpeJIOBHIIA. BakiIMBUM MpoliecOM YTBOPEHHSI OPraHiYHOI PEUOBHHU y BOJII PIUKH, 3 SKUM
OB’ s13aHe 1 camo3a0pyaHeHHs, € poTocuHTe3 riapodineHoi ¢uiopu. Bukopucranus makpoditiB mis
OIIIHKK E€KOJIOTIYHOTO CTaHy TiapoekocucteMm nepeadadeno BopaHoro PamkoBoro JIUpPeKTHBOO
€Bpocorosy [10]. Came ToMy At 00’€KTHBHOI OLIIHKM CTaHy SIKOCTi Boau p. CTUp IOUIIBHUM €
BUBYEHHSI BUJIOBOI'O CKJIaay ii riapodinsHoi diopu.

@opMy.110BaHHS MeTH i 3aBAaHb. MeTol0 JaHUX JOCITIKEHb € BUBYEHHS BUIOBOIO CKIIaLy
rigpodineroi ¢mopu p. Crup, AK BaXIMBOI OIONONiYHOT CKIAfOBOi, IS 00’ €KTHBHOI OLIHKH
€KOJIOTIYHOTO CTaHy il Fl]lpOGKOCI/ICTeMI/I Jlisit peaiizaliii MOCTAaBICHOI METH HaMu Oy BUILICHI TaKi
3aBJ[QHHS: BHBYMTH BHJIOBHHA CKiaj TifpodinbHOi dmopu p. Crup Ta 1i HAWUMCENBHINI POIMHHM;
BCTaHOBUTH TAaKCOHOMIYHHH CKJIaJl MAKPOMITIB Y 9 KOHTPOIBHUX CTBOPAX PiYKH; AOCIIIUTH SKOJIOTIUHY
CTPYKTYPY Ta CIIEKTP JKUTTEBUX (HOPM rmpoq)mLHm ¢utopu p. Ctup B Mexxax PiBHeHCBKOT 061acTi.

Buknag ocHoBHoro wmarepiany. HaiiOinpmmii BHECOK y BHBYEHHS BHIOi BOJHOI
pociuHHOCTI Ykpainu 3poous Jlyouna JI. B. [4, 6]. I'pymoro HaykoBIiB Oyiu mpoaHaii3oBaHi
papuTeTHI KOMIIOHEHTH (Quiopu PiBHEHChKOro mpupogHoro 3amoBigaumka [1, c. 220-228].
10. P. I'poxoBcekoro, B. O. Bonoaumupuem ta C. B. KoHoHIleBUM Oynn AOCTIKEH] papuTETHI BUIU
BUIIMX BOJHMX 1 MpHOEPEKHO-BOJHUX POCIMH PiBHEHCHKOT 00nacTi Ta y3arajabHEHi BiJOMOCTI IIpo
BUJIOBUH cKiaj riapodinbHoi ¢uiopu PiBHeHCbKOT obmacti [2, ¢.32-44, 3, ¢.182-197]. JliteparypHi
JaHi PO BUBYEHHS BHJIOBOTO cKiaay MakpogiTiB p. CTup HamMu He 3HAHIEH].

Po3ramyBaHHS JOCTIKYBaHOT PIYKH Y Pi3HUX YacTHHAX PIBHEHIMHM CHPUSE 3MiHI CKIaTy
IPYHTOBOIO TOKPUBY, IO Ma€ BILIMB Ha PO3BUTOK nprUOEPEIKHO - BOJHOL pOCJ‘II/IHHOCTl rpyHTI/I y
BEPXHIl 9aCTHHI PIYKH JEPHOBO - CIIAOKOMI/30MCTI 1 YOPHO3eMH, y CEpeiHill 4yacTuHi - cipi
OITiI30JICHI, Y HWKHIN - clabKo- 1 cepeIHhOOITI30IeHI B KOMILIEKC] 3 KapOOHATHUMH ab0 JIEpHOBO -
IJICEBUMH ¥ OooTHUMU [7, c. 194].

B mexax BonmHcbkoi BuCOYMHM MIBHAKICTH Tewil p. Ctup cranoButh 0,5-1,2 m/c, a Ha
Bomnuncekomy Ilomicei yepe3 He3Hauni moxunu moBepxHi A0 0,3-0,6 M/KM Teuist YHOBIJIbHIOETBCS.
Came yIOBUIBHEHHS Tedii CHPHSE YTBOPCHHIO BEIMKOI KUIBKOCTI 3aIUIaB Ta YUCICHHMX CTapHLb
[5,c.43], a XapakTepHUMH MPUPOJHMMH OIOLEHO3aMHM DIYKM € 3aIlIaBHI JIYKH, DO3TalloBaHi
MEPEeBXKHO B i MPHUPYCIIOBIM Ta IEHTPANbHINA YacTHHAX, a TaKOX OOJOTHCTI 3aIlUTaBHI JIYKH, IIO
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3HAXOATHCS Y MPUTEPACHUX 3HIKEHHSIX Bosmuucbkoro Ilomices. Jlani GioneHo3u GopMyrOTh IEBHUH
BUJIOBU CKJIa] BHIOi BOJHOT Ta IPUOEPEKHO - BOJHOT POCIMHHOCTI TAPOEKOCUCTEMHU.

Hocaimxenas npoBogmmm B 2016-2017 pp. ympomoBxk BeretamiiHOro mepiomy. Bumoswmii
cknaa rigpodineHOi (rIOpM BHBUYANM Yy KOXXHOMY KOHTPOJIHHOMY CTBOpI DIYKM Ha TEPHUTOPIi
HemuniBcekoro, MiuHiBcbKoro, Boaumupenpkoro Ta  3apiuHEHCBKOTO  pailoHiB  oOjacri.
Knacudikamis Magnoliophyta maBemena 3a cucremoro APG IV [8]. Hassu BuiiB HaBemeHi i3
BUKOpucTaHHsM 0a3zu The Plant List [11]. Exonoriyni rpynu BUIIB BHIJICHI HA OCHOBI BpaxyBaHHs
0COOJIMBOCTEN MPOXOHKEHHSI HUMU ekodas [6]. 3a pe3ynpraTaMu MPOBEACHUX MOIBOBHUX JOCITIHKEHB
Ha o0cTexxeHux AinsHKax p. Ctup OyJ10 BCTAHOBIIEHO 3pOCTaHHs 125 BHUIIB BUIIUX CYJUHHUX POCIHH
13 75 ponis Ta 38 poauH, o ckIanae Maibke 65 % Bix yciei rizpodineroi pmopu PiBHEHCHKOT 067aCTi
[2,c. 32-44].

Cepen poauH HalumcenpHIIIMMK BusiBWIHCH Poaceae (11 Buai), Potamogetonaceae
(10 BupmiB), Asteraceae (9 sunis), Cyperaceae (8 suzis), Polygonaceae (8 sumis), Ranunculaceae ta
Salicaceae (o 6 BuaiB). Pazom 3a3Haueni poawHu 00’ €aHy0Th oHam 40 % Bin 3aragpbHOTO YHCIIA
BHIIB (TaoOI. 1).

Tabmums 1. HaltuncenpsHimm poauHu BUJOBOTO CKiIany TiapodinsHoi dhiopu p. Ctup

Ne H Kimekicte | % Big 3arameHoi | Kimekicts | % Bif 3arayibHOL
a3Ba pOAVHU . . . : . . ) .
3/ BU/IIB KUIBKOCTI BHIIB pomiB KUIBKOCTI pOJIIB
1 Poaceae Barnhart 11 8,8 8 10,7
2 Asteraceae Bercht. Et J. Presl 9 7,2 7 9,3
3 Potamogetonaceae Bercht. Et J. Presl 10 8,0 2 2,7
4 Cyperaceae Juss. 8 6,4 3 4,0
5 Poliygonaceae Juss. 8 6,4 2 2,7
6 | Ranunculaceae Juss. Ex Bercht. Et J. Presl 6 48 3 4,0
7 Salicaceae Mirb. 6 48 1 1,3

Ha nminsgami piukm Mix cmT. 3apiuHe Ta c. IBaHumMIl 3apiYHEHCHKOTO paiiOHYy 3HAWIEHO
67 sunis. Came Tyt Bussieno Nuphar lutea (L.) Sm., Sagittaria sagittifolia L., Elodea canadensis
Michx., Potamogeton crispus L., Carex vesicaria L., Ranunculus flammula L., Stellaria fennica
(Murb.) Perfil., Sparganium erectum L., Thalictrum flavum L. ta inmi. Oco0iuBO i BHIIICHOI
Pi3HOMaHITHICTIO BHIOBOTO CKJIay BUALISAETHCS JAUISIHKA piuku Oitst c. IBanuwii (56 BumiB), ge piuka
YTBOPIOE CTApHUIli0. 30Kpema, Jiniiie TyT OyJu BusiBiieHi HacTymHi Buau: Nymphaea candida J. Presl &
C. Presl, Potamogeton friesii Rupr., Carex riparia Curtis, Eleocharis acicularis (I.) Roem. et Schult.,
Schoenoplectus lacustris (L.) Palla, Juncus tenuis Willd., Batrachium rionii (Lagger) Nyman,
Ranunculus flammula L., Hippuris vulgaris L., Eupatorium cannabinum L., Pulicaria vulgaris Gaertn.

VY Mexkax 4OTHPhOX JOCHIDKYBAaHHX CTBOPIB, PO3TAlIOBaHUX y BojommMuperipkomy paiioHi,
OynM 3Hal/IeHI XapaKTepHi Uil JaHol TepuTopii BuaM, a came: Leersia oryzoides (L.) Sw., Thalictrum
lucidum L., Echinocystis lobata (Michx.) Torr. & A. Gray, Epilobium tetragonum L. Bapro 3ayBakutH,
110 HaKOLIbIIA PI3HOMAHITHICTH BUJIIB 3adikcoBaHa B CTBOPI Ouist ¢. baOka, e HamidyeTbest 75 BUJIB, a
HalOIAHIIION € fistHKa piuku 6inst ¢. 3abosortst ([Toonue) 3 kinbkicTio BuiB 30.

HocripkeHHsM TiapodiibHOI (GIIopH KOHTPOJIBHOTO CTBOPY piukM y c. BepOeHb BHSBICHO
58 suiB, a came: Batrachium circinatum, Glyceria notata Chevall., Potamogeton compresus L., Cicuta
virosa L., Takok mpecTaBHEK BOJHUX MOXiB — Ricciocarpus natans (L.) Corda (poauna Ricciaceae).

B mexax c¢. Toprosurs 3Haiimeno 65 BuaiB, Haigacrtime 3yctpivamack poawna Salicaceae
Mirb. oco6muBo Bumu: Salix cinerea L., Salix fragilis L., Salix purpurea L., Salix triandra L., Salix
viminalis L. Jlemto MeHImuM BUIOBHI CKIaz TiapodiasHoi dutopu € 6ins ¢. Hose, ne BusiBieno 51 Bun
¢uopu (Tadm. 2).

Hust rigpodineHoi ¢uiopn okpemux AinstHOK p. CTHp OTpUMaHi 3HAYSHHS 3arajbHOTO
pomoBoro koedimienty B mexax Big 1,0 no 1,5. IlopiBHSHHS 3Hau€Hb POJOBOrO KOEQIIIEHTY IO
CTBOpaxX TOKa3ye, 10 HAHOUTBIIMM BHJIOBUM O0araTCTBOM XapaKTEepH3YeThCs CTBOpP Ne 2, MeHII
pi3HOMaHITHI y BWJIOBOMY BifHOIIeHHI cTBopu Ne 3, 6, 8 Ta HaibimHimuMm € ctBop Ne 9. CepenHe
BUIOBE 0araTcTBO Ha OJHY POJMHY IOCITIIKYBaHOI TiapodinsHOi ¢opu ckianae 4 BUAM, MO € OiLIbII
xapaktepHuM 1t Bommacbkoro [lomices, a Takok, IMOBIpHO, TTOB’SI3aHO 3 TUIOMICIO TOCIIIKEHB, TaK
SIK BiJTOMO, 1110 POIOBHUiT KOS(IIEHT 3aIeKaTh BiJ| IUIOIII AOCTiKeHHS. (Tab. 2).

[lig yac pociimKeHb BUAOBOTO CKiIany riapodiibaoi guiopu p. Ctup 15 BUAIB 3ycTpidaiuch y
Bcix 9 cTBOpax, a came: Nuphar lutea (L.) Sm., Alisma plantago-aquatica L., Lemna minor L.,
Spirodela polyrrhiza (L.) Schleid., Potamogeton perfoliatus L., Glyceria maxima (C. Hartm.) Holmb.,
Phragmites australis (Cav.) Trin. ex Steud., Ceratophyllum demersum L., Ranunculus repens L.,
Lythrum salicaria L., Rumex hydrolapathum Huds., Lysimachia nummularia L., Mentha aquatica L.,
Stachys palustris L., Sium latifolium L.
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Tabmui 2. TakcoHoMiuHMIA CKJ1aa riapodiisHOT GaopH OKpeMuX AUITHOK p. CTHp

KinpkicTh poauH KinmbKicTh poJiiB KinpkicTh BUIIB IIpomopii dopu
CtBop abcour. o abcour. o abcour. o pOAUHHU: ponoBuit
K-CTh 0 K-CTh 0 K-CTh 0 pOJU:BUIU KoeiIL.
1 26 68,4 46 61,3 58 46,4 1:1,8:2,2 1,2
2 31 81,6 44 58,7 65 52,0 1:1,4:2,1 15
3 29 76,3 39 52,0 51 40,8 1:1,3:1,8 1,4
4 18 47,4 24 32,0 30 24,0 1:1,3:1,7 1,3
5 32 84,2 45 60,0 54 43,2 1:1,4:1,7 1,2
6 30 78,9 53 70,7 75 60,0 1:1,8:25 1,4
7 21 55,3 34 45,3 41 38,2 1:1,6:2,0 1,3
8 25 65,8 47 62,7 67 53,6 1:1,9:2,7 1,4
9 30 78,9 57 76,0 56 44.8 1:1,9:1,9 1,0

Exomoriuna cTpykTypa BHUAIB, 3pOCTalOYMX Ha OOCTEXKEHHWX MINAHKAX, € JOCHUThH
pizHOMaHiTHOIO Ta BKmodae 10 rpym, i3 akux Tpixorirpodita (26 BuaiB), eBoxtoditn (25 BHIIB),
yairinosodira (23 Bumm), oxrorinpoditu (17 Buxis), rigpooxroditu (13 Bunis), eyrinarodiru
(12 BuniB). MeHIma KijbKicTh MPEICTaBHUKIB B rpynax aeporigatodiris (9 Buais): Nuphar lutea (L.)
Sm., Nymphaea candida J. Presl & C. Presl, Acorus calamus L., Stratiotes aloides L., Potamogeton
gramineus L., P. natans L., Myriophyllum verticillatum L., Batrachium circinatum (Sibth.) Spach,
Batrachium rionii (Lagger) Nyman; memoxtoditie (5 Bumis): Pulicaria vulgaris Gaertn., Rumex
crispus L., Thalictrum flavum L., T. lucidum L., Potentilla anserina L.; maeiicrodirti (4 Bumn):
Hydrocharis morsus-ranae L., Lemna minor L., Staurogeton trisulcus (L.) Schur, Spirodela polyrrhiza
(L.) Schleid. Ta Tenarogitie (1 Bum): Eleocharis acicularis (I.) Roem. et Schult. Cymapna wactka
HAWYHCENBHINNX eKOJOTIYHUX TPy CKiIanae monaya 82 % ychoro BHIOBOTO CKiamy. Ha Hamr mordsn,
HaBeJleHI BUILE EKOJOTiuHI TPymH TigpodinbHOI (JIopH y CBOEMY KMTTEBOMY LMKJII TOB’s3aHi i3
MPHOEPEKHOIO Ta OOIOTHOIO POCITHHHICTIO (puc. 1).

L tpixorirpoditi
~ eBoxTO(iTH

# ymiriHozo¢ita

# oxrtorinpoditi
= T1IpooxTodiTH
®: aeporigaroditu
= nenoxTodiTu

- meiicrodpitn

- eyrimaroditu

B teHaroiti

Puc. 1. Exonoeiuni epynu 61006020 cknady 2iopoginvhoi ¢aopu p. Cmup

VY crpyktypi xutTeBUX (opm 3a kinacudikamiero C. Raunkier [10], sixka Buminse m'ste
OCHOBHHUX THIIIB JKUTTEBUX (POPM, 110 BiJOOPAKAIOTH PI3SHOMAHITHICTH €KOJIOTIYHUX YMOB, ITOIINPEH]
remikpunroditu (39 Buais), BomHi reoditH ado riapoditu (30 BuUAIB), BOAHI TeMiKpunTodiTH
(21 BupiB). Pimme 3ycrpivarotscst reoditi (13 Buais): Carex rostrata Stokes, Carex vesicaria L.,
Eleocharis acicularis () Roem. et Schult., Juncus conglomeratus L., Juncus tenuis Willd., Leersia
oryzoides (L.) Sw., Epilobium parviflorum Schreb., Epilobium tetragonum L., Plantago major L.,
Potentilla anserina L., Potentilla reptans L., Veronica anagalloides Guss., Veronica scutellata L.;
tepoditn (12 Bumis): Alopecurus geniculatus L., Juncus bufonius L., Bidens cernua L., B. frondosa L.,
B. tripartita L., Gnaphalium uliginosum L., Pulicaria vulgaris Gaertn., Xanthium albinum (Widder)
Scholz et Sukopp, Echinocystis lobata (Michx.) Torr. et A. Gray, Persicaria hydropiper (L.) Delarbre,
Persicaria maculosa S.F. Gray, Galium aparine L. ; danepoditu (8 Bunis): Alnus glutinosa (L.)
Gaertn., Frangula alnus Mill., Salix alba L., S. cinerea L., S. fragilis L., S. purpurea L., S. triandra L.,
S. viminalis L.; xameditu (1 Bum): Solanum dulcamara L.(puc. 2).
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reMikpunToditu

Z rigpoditi

\\\\

% B BOIHI reMikpunTodiTn
“areoditu

Nanan s + Tepoditi

* hanepoditu

- M xamediti

Puc. 2. Cnexmp scummesux gpopm 61006020 cxnady ciopoginvroi hropu p. Cmup
3a knacughikayiero Payukiepa

BuBuenHs BUmOBOTO CKiIany TiapodinbHOI (uiopn mokaszano, mo B MeXax 9 KOHTPOIBHUX
cTBOpiB BH3HaueHi 34 Bumu (27,2 %), npuuoMy OKpemi BHIHM XapaKTepHi JHUIIE JUIsi KOHKPETHOTO
ctBopy. Y mexax c. Bepbenr (9 Bumis): Potamogeton compresus L., Glyceria notata Chevall.,
Batrachium circinatum (Sibth.) Spach., Epilobium hirsutum L., E. parviflorum Schreb., Cardamine
pratensis L., Rumex conglomeratus Murray., Naumburgia thyrsiflora (L.) Rchb., Cicuta virosa L.; c.
Toproeuns (3 Buam): Agrostis gigantea Roth., Zizania latifolia (Griseb.) Stapf., Myriophyllum
verticillatum L.; mmwkye ckumy criuamx Box II3K PAEC (4 suam): Frangula alnus Mill., Eqisetum
palustre L., Rorippa sylvestris (L.) Besser., Valeriana officinalis L.; c. babka (4 Bummu): Juncus
bufonius L., Epilobium tetragonum L., Leersia oryzoides (L.) Sw., Mentha x verticillata L.; c. Comauis
(2 Bumm): Persicaria maculosa S.F. Gray., Gnaphalium uliginosum L.; c. IBanuuui (2 Bumn):
Potamogeton gramineus L., P. natans L.; crapums p. Ctup (10 Buais): Nymphaea candida J. Presl &
C. Presl., Potamogeton friesii Rupr., Carex riparia Curtis., Schoenoplectus lacustris (L.) Palla,
Juncus tenuis Willd, Batrachium rionii (Lagger) Nyman., Ranunculus flammula L., Hippuris vulgaris
L., Eupatorium cannabinum L., Pulicaria vulgaris Gaertn.

BucnoBku. l'inpodinsaa ¢mopa p. Ctup B Mexax PiBHEHIIMHM Mae 3HAa4YHY BHJIOBY Ta
POJIOBY  PI3HOMAHITHICTb, M0 MIATBEPKYEThCA 11 TAKCOHOMIYHMM CKJIagoM. HasiBHICTB
HaiuncensHiMX poauH Cyperaceae, Asteraceae, Potamogetonaceae cBiguuTb NOpo MHpoLec
CHHAHTPOII3AIli] JOCTi/HKYBaHOT TEpHUTOpii 1 3MIiHM BHIOBOTO CKJIaLy (GJIOPH TiIPOCKOCHUTEMH.
JlocmipkeHHSIMA  BCTAHOBJIGHO TETEPOTeHHICTh (DIOPUCTHYHOTO CKJIaJly KOHTPOJILHUX CTBOpIB, a
KUTTEBUH IIMKJ BUSBICHUX BHUIIB IOB’S3aHUN 3 NPUOEPEKHOI0 Ta OOJOTHOK POCIHHHICTIO.
BcranoBieHo, 1110 JIHIIe YacTHHA BHIOBOTO CKIIany TipodinbHoi (I10pu € CyTO BOJHUMHU POCITHHAMH.
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ANTITUMOR AND ANTICARCINOGENIC ACTIVITY OF
THE COMBINED DRUG FROM PROBIOTIC
MICROORGANISMS AND PROPOLIS FRACTION ON THE
ANIMAL MODEL OF COLON ADENOCARCINOMA
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Abstract. Propolis and its compounds has been the subject of many studies due to their
antimicrobial and antiinflammatory activity; however, it is now known that they also possess antitumor
properties. It has been studied anticarcinogenic activity of the combined drug from living cells of L.
rhamnosus 925 ak, P. avidum 1 and propolis in concentration of 1 and 2.5 % in mice BALB / C with a
transplanted tumor strain of colon adenocarcinoma “Akatol”. The drug with content of 1 % and 2.5 %
of the propolis fraction has both an anticarcinogenic effect and expressed antitumor activity.

Keywords: probiotics, Propionibacterium, lactobacteria, colon adenocarcinoma, propolis,
anticancer activity

Propionibacterium is a group of bacteria that renders a high antitumor and anticarcinogenic
activity. As far back as in the 60’s of the last century, data were obtained displaying a slowing-down
of the growth of tumors (including malignant tumors) due to the reinforcement of the organism’s
defense response. Propionibacterium avidum KP-40 also manifested antitumor activity due to
stimulation of nonspecific lymphocytic and macrophage function. It was shown that at infusive
administration to humans at presurgical period 10 mg of killed propionibacterial cells after resection of
the intestinal carcinoma (54 patients), it was observed a decrease in the percentage of repeated tumor
formation [4, 19, 20]. The anticancer property of R. avidum KR-40 at monofactorial treatment of
patients with cancer was established by Pulvever et al., in 1994,

A marker of antitumor activity of P.avidum KP-40, according to data of Peters et al., can be
neopterin, found in blood and urine of experimental animals and of humans. It was noted that an
elevation of the content of neopterin correlates with the stimulation of macrophage activity and the
enhancement of antitumor activity [16]. We showed influence of killed cells of the local P. avidum 1
strain on the inhibition of tumor growth (by volume 74.5 %) of the transferred tumor strain of
adenocarcinoma of the large intestine - “Akatol” [18].

One of the possible mechanisms of antitumor activity is a synthesis of short-chain fatty acids
by microorganisms. Many facts have been obtained that testify the ability of volatile fatty acids to
influence on the expression (activity) of genes in enterocytes (the general name for several intestinal
epithelial cells) by triggering a cascade of intracellular reactions leading to the programmed death of a
tumor (cancer) cell. Specifically, in a number of works [4, 12, 13, 14] it has shown that propionate and
acetate synthesized by propionibacterium (P. acidipropionici and P. freudenreichii) are able to induce
apoptosis of colorectal carcinoma cells. Oily, propionic, lactic acid act on many cellular regulators
participated in the differentiation of large intestine epithelium [12, 22]. Short-chain fatty acids are a
main source of energy and regulator of colonocyte functions, maintaining intestinal homeostasis
(healthy intestinal mucosa). A protective role of butyric acid in relation to appearance and growth of a
colon cancer is described in works of Hung et al [11]. Probiotic cultures, specifically Lactobacillus
casei, apart from lactic acid, forms aromatic substances and short-chain fatty acids, so they can be
considered as promising antitumor agents. Of great interest are anticancer properties of honey,
especially propolis. Propolis in large quantities contains various anticarcinogenic flavonoids and
lignans, as well as phenolic aldehydes, terpene compounds, coumarins, amino acids, aromatic acids,
phytosterols. Anticarcinogenic effect of propolis, if more specifically - properties of flavonoids
(quercetin) - is noted in many scientific studies conducted on animals. Investigations carried out on
cell line cultures that cause cancerous tumors have facilitated identification as an inhibitor of the tumor
process of the caffeic acid derivative. In a number of animal studies, propolis effectively prevented the
development of lung cancer.

In experiments on cell culture propolis and its active components suppressed growth and
caused apoptosis of breast, prostate, lung, cervix uteri, colon, pancreatic, liver, oral cavity, brain,
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melanoma, and human leukemia cells. In an experiment on the mammary adenocarcinoma cell line
[15], it has been established that flavonoids, which are biologically active components of propolis,
have anti-cancer properties. It has been studied effect of Egyptian propolis on tumors in mice induced
by the cell line of Ehrlich ascites carcinoma. Egyptian propolis possesses a strong inhibitory activity
against tumors [5].

Components, showing antiproliferative activity to cancer cell lines have been isolated from
Netherlands propolis; two new flavonoids with antiproliferative activity have been isolated from
Chinese propolis [12]. Chia-Nan Chen et al., determined that two phenylflavonone (propolin A and
propolin B, C) isolated from propolis of Taiwan induce apoptosis in human melanoma cells and
significantly inhibit xanthine oxidase activity [5]. As well as substances, extracted from Taiwanese
(propolin N, propolin G), suppress the growth of lungs and brain cancer cells [13, 19]. Russo et al
studied antioxidant activity of propolis obtained in central Chile. Natural compounds were tested on
antiproliferative activity to epidermal cancer cells of the oral cavity (CB), on Caco-2 (adenocarcinoma
cells of large intestine) and DU-145 (androgen-sensitive carcinogenic cells of prostate). Obtained
results showed that Chilean propolis possesses such biological properties as removal of free radicals
and inhibition of tumor cells growth [21]. Natural cytotoxic substances, contained in propolis
(specifically attacking cancer cells) - artepillin C and diterpenoid clerodane - allowed to get results
respecting to the growth of malignant tumors. Artepillin C, isolated from Brazilian propolis,
suppresses the cytotoxic effect and growth of tumor cells in vitro and in vivo [26]. In addition, propolis
renders a positive biological effect on the immune system. First of all, this refers to macrophages, as
well as the protection of cells from cancer metastases. Investigations have shown that artepellin C
activates the immune system and has direct antitumor activity. According to Storcin et al. (2007)
anticancer properties of propolis are explained by the high immunostimulating effect, substantially due
to an increase in the activity of natural Killer cells against tumor cells. Antitumor mechanism can be
mediated by preventing oxidative damage and inducing apoptosis [25]. Due to the high level of natural
“protective substances”, propolis provides a deeper understanding of cancer nature, as well as
approach to its treatment.

Aim of this work is to investigate antitumor and anticarcinogenic effects of a combined drug,
composing of Propionibacterium avidum 1 (living cells), Lactobacillus rhamnosus 925 ak with different
guantitative content of propolis alcohol fraction (1 and 2,5 %) at administration to mice BALBI/c.

Materials and methods. Preparation of the drug and its microbiological characteristics.
Drugs consist of microorganisms P. avidum 1, L. rhamnosus 925 ak and different concentrations of
spirituous fraction of propolis. “Lactopropolis 1” contains at least 10’ CFU/ml cultures of L.
rhamnosus 925 ak and P. avidum 1 (in 3:1 ratio) and 1 % spirit fraction. Drug contains 3-5 mg of
propolis. Accordingly, “Lactopropolis 2” also contains not less than 10’ CFU/ml cultures L.
rhamnosus 925 ak, P. avidum 1 and 2,5 % spirituous propolis fraction. In this drug, the content of
propolis is 10-15 mg. Additional substances: skim cow milk, sucrose, gelatin.

Investigation of anticancerogenic (antitumor) activity of the drug carried out according to
methodical recommendations [1]. Drug was examined on a transferred tumor strain of mice —
adenocarcinoma of colon (AKATOL). Experimental animals were in a vivarium condition on a normal
diet. Animals were divided into 3 groups of 21 mice in each, in all groups the drug was administered
10 days before tumor inoculation. The first group received a drug containing 1 % propolis fraction in 1
vial 3 times a day for 10 days; the second group received a drug containing 5 % propolis fraction in
the same regime. The third group of animals was injected 1 ml of physical solution three times for
10 days. 10 days after the start of the drug administration, the animals were transferred with tumors.
On the 7™, 14" and 21 days after the tumor was inoculated, 7 animals from each group were killed,
take into account alteration of animals weight (without taking into account the tumor mass), size and
mass of the tumor, liver weight, and spleen was taken for immunological control.

Percentage of inhibition of tumor growth (% of ITG) by weight was determined by
formula: % ITG = (Bk-Bo) / Bk x 100, where Bk is the average tumor mass in the animals of the
control group, By is the average tumor mass in the animals of testing group.

% of ITG on volume: ITG % = (Vi - V,) / Vi x 100, where V,— is average tumor volume in
the animals of control group, Vo — is the average tumor volume in the animals of the test group,
calculated by formula: V = a-b-c where a, b and c are the length, width and height of tumor node in
mm (the average tumor volume in the group V is taken into account).

It was also calculated efficacy index (IE), which is determined by ratio B, - the average tumor mass
in the animals of testing group to By - average tumor mass in animals of control group: 1E = Bo/By. IE shows,
how many times mass of tumors in the experimental group decreases compared to the control group.

Statistical processing of obtained data was carried out by Student-Fisher method in the
modification of M. D. Mashkovskiy on 95 % significance level.
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Drug of liver and spleen homogenates for immunological investigations. After sacrifice,
spleen and liver of animals were cut out. Spleen was placed into a homogenizer, added 2 ml of
physical solution and homogenized until a homogeneous liquid will obtained. Liquid (spleen
homogenate) was collected in a washed with a solution of heparin (12,5 ml physiological
solution+0,5 ml heparin) tube. Separately, liver of the killed mouse was placed into a homogenizer,
2 ml of physiological solution was added and triturated 2-3 min. Resulting liquid (liver homogenate)
was collected in a test tube and used for further inoculation.

Determination of immunological parameters. For determination of activity of natural killer cells
to liver homogenate in a volume of 1,0-1,5 ml, 0,5 ml of heparin and 12,5 ml of physiological solution
were added. Isolation of lymphocytes from spleen homogenate was carried out according to the
methodical recommendation of Zalyalieva M.V. “Methods for estimation of subpopulations of peripheral
blood lymphocytes in human” (2004). In our experiments we used CDy¢ antigen, expressing on normal
killers, neutrophils, macrophages. It was used a method of indirect rosette formation. Principle of the
method is based on the ability of antigen-antibody complex, in which erythrocytes (indicator particles)
are loaded with monoclonal antibodies by means of chlorine chromium and mixed with lymphocytes.

Sensibilized erythrocytes bind to cells, expressing on the surface of the appropriate antigens.
As a result, rosettes are formed, consisting of a centrally located lymphocyte surrounded by red blood
cells. Reaction was recorded using a light microscope, counting a number of dead and living cells in
each socket per 100 cells. Dead cells are dyed pink with ambiguous boundary, and living lymphocytes
do not stain. Results are expressed as a percentage by formula: % SD + cells = (AB)/(100-B) x 100 %,
where A are the dead cells in the experiment (arithmetic mean of 3 parallel sockets). B - % of dead
cells in the control (arithmetic mean of 3 parallel sockets).

Results and discussion. In animals of control group, all tumors were transferred to the end of
the 7" day of experiment, average tumor mass attained 273,8 mg and its volume was 0,149 cm?® (Table
1). Body weight of animals increased in comparison with the initial mass by 36,2 %. On the 14" da
of experiment there was also a 100 % vaccination, average volume of tumors reached 10,344 cm®,
their average mass was 2,259 g. Weight of animals is increased by 16,06 %. In comparison with the
group, sacrificed on 7™ day, the weight of liver increased by 29,7 %. On the 21* day of experiment
there was also a 100 % vaccination, average size of tumors reached 13,930 cm?®, their average mass
was 3,766 g. Weight of animals decreased by 19,37 %. Compared with the group, sacrificed on
7" day, weight of liver was less by 18,3 %.

In the first research group, where the drug contained 1 % of the propolis fraction, after 7" days
of the grafting there was a decrease in the vaccination by 57 %, and a decrease in tumor growth,
tumors were less in mass and in volume than tumors in the control group, in the 4™ animals tumors did
not appear. There was a significant increase in the body weight of animals to the 7" day in relation to
the initial mass (to 37,7 %), but average weight of liver at 19,6 was lower than in the control animals
(Table 2). % of ITG 76,32 on weight and 79,87 % on volume, IE 4,23 (on weight) and 4,96 (on
volume). The group, sacrificed in 14" days after the grafting, also it was observed decrease in grafting
by 43 %, and tumor growth was more pronounced (by 7,43 %) than in 7" days. Three animals had no
tumors to the 14" day. Body mass of animals increased compared to initial body mass (on 13,2 %) and
the average weight of liver increased up to 8,8 % compared to control animals — tumor carriers. % of
ITG was 83,75 % by weight and 88,04 % by volume. IE was 6,14 (by weight) and 8,36 (by volume).
Body mass of animals by the 21* day in relation to the initial mass increased to 19,5 %, average
weight of liver to 30,84 % in comparison with control animals — tumor carriers. On the 21* day, the
highest reduction in grafting was observed at 71 %, % of ITG was 67,87 % (by weight) and 54,56 %
(by volume), thus their IE on mass was 3,11 and by volume 2,20, i.e. on average tumors were
2.2 times less than in the control.

Table 1. Parameters of the control group of mice BALB/c after grafting by ACATOL strains

Timeafter | Animals | Quantity without Body mass Average tumor | Liver Tumor
grafting quantity | tumors At the beginning | Attheend | volume, cm’ mass,g | mass, mg
7 day 7 0 20,5 27,9 0,149 1,31 273,8+44
14 day 7 0 21,60 27,92 10,344 1,70 2259456
21 day 7 0 25,50 23,0 13,910 1,07 | 37664980

In the second research group using drug containing 2,5 % propolis, in 7 days after grafting, a
decrease in the grafting by 43 % and it was observed a decrease of tumor growth. In this group, by the
7th day, the tumors were less in mass and in volume than tumors in the control group, tumors did not
appear in 3 animals. Slightly increased body weight of animals relative to the initial mass (by 1,6 %),
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average liver mass was 6,87 % lower than in control animals. % of ITG was 84,98 % by weight and
99,32 % by volume. The IE was 6,68 by weight and 14,9 by volume.
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Fig. 1. Investigation of anticarcinogenic activity of “Lactopropolis 1" drug at a dose of 1 % on the 7"
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Fig. 2. Study of anticarcinogenic activity of “Lactopropolis 2” drug at a dose of 2,5 % on the 7" 14"
and 21% day after grafting

Table 2. Antitumor activity of biodrug in research groups on mice BALB/c with grafted tumor
strain ACATOL

. . Quantity Average
T | e | gk | ot | BOW M| | e | Tumor
grafting | drug mi/20g agroup alive without Af[ thga Atthe | volumeat | mass | mass, mg
tumor beginning | end | theend,
74 1% 7 4 (54,4) 16,4 26,7 0,030 1,05 | 64,83£12
2,5 % 7 3(43 %) 24,8 25,2 0,001 1,22 | 410+65
144 1% 7 3 (43 %) 23,5 26,6 1,237 1,85 | 367+145
2,5% 7 1(14 %) 19,5 22,25 | 2,400 1,13 | 1000+73,5
21d 1% 7 5(71 %) 21,5 25,7 6,330 1,40 | 12404345
2,5% 7 6 (86 %) 27,00 | 26,07 4,15 1,13 | 926+103
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At sacrifice of animals the third group in 14 days after grafting, only one animal had no tumor (a
14 % reduction in grafting), and a smaller (by 29,25 %) decrease in tumor growth than in the 7" day. The
body mass of animals with respect to the initial mass increased up to 16.,7 % and liver mass to
33,5% was less in comparison with control animals with tumor carriers. In this group, to the
14" day, % of % ITG was 55,73 % by weight and 78.02 % by volume; in this connection, IE was lower
and was 2,26 (by weight) and 4.31 by volume. For 21* day in the third research group it was noted the
maximum reduction in grafting (86 %). Body mass of animals to the 21* day in relation to the initial
mass decreased insignificantly - to 3,4 %, and the average weight of the liver was increased to 5,6 % in
comparison with the control animals with tumor carriers. The most representative are data on the percent
inhibition of tumor growth. So, in the first group, to the 7" day of grafting with the drug with
1 % propolis content, inhibition rate was 76,32 % by weight and 79,87 % by volume, IE 4,23 (by weight)
and 4.96 (by volume). In the 1% group, by the 14" day, % of ITG was 83.75 % by weight and 88.04 % by
volume. IE was 6.14 (by weight) and 8.36 (by volume). On the 21% day, the highest reduction in grafting
was observed at 71 %, % % ITG was 67,87 % (by weight) and 54.56 % (by volume), thus their IE by
mass was 3,11 and by volume 2, 20, i.e. on average, tumors were 2,2 times less than in control
(Figure 1). In the second group of the drug with using 2,5 % propolis after 7 days of grafting, % of %
ITG was 84,98 % by weight and 99,32 % by volume. IE was 6,68 by weight and 14.9 by volume. In this
group, by the 14™ day, % of % ITG was 55,73 % by mass and 78,02 % by volume, in this connection, IE
was lower and amounted to 2,26 (by weight) and 4,31 by volume (Figure 2).

Immunological investigations with using monoclonal antibodies CD;¢ for determination
expression of receptors on cells of natural killer by the indirect rosette method have shown that
combined drug with different propolis content of 1% and 2,5 % differently causes expression:
1,7 times immediately in 7 days and is maintained almost on the same level for 21 days; with an
increase in the concentration of propolis up to 2,5 %, immunological parameters decrease in the first
week (5) and gradually increase to 2 and 3 weeks (9 and 10, respectively).

Table 3. Expression of CD, receptors

No Animals group Time of readings removal
7 days 14 days 21 days
1. Control 7,3 7,5 7
2. Drug with 1 % of propolis 12,3 12 11
3. Drug with 2,5 % of propolis 5 9 10

Conclusions. Thus, the preparation containing 1 % of the propolis fraction after 10 days of
preventive use has both anti-carcinogenic effect (reduces tumor incidence by 57 %, 43 % and 71 % on
the 7, 14 and 21 days after tumor transplantation respectively) and pronounced antitumor effect,
especially on days 7 and 14. The use of the drug with 2.5 % propolis at all times after its 10-day
administration contributes to both a reduction in tumor incidence (by day 7 by 43 %, by day 14 by
14 % and by 21 days-by 86 %), and by a pronounced antitumor effect, especially on days 7 and 21.
Also, the drug at this dose at all times after administration contributes to an increase in the body
weight of the experimental animals.

Therefore, the preparations "Lactopropolis 1" and "Lactopropolis 2 (with 1 % content,
2.5 % propolis content) can be recommended for use, since they have anticarcinogenic and antitumor
effect. Combined drugs with oral administration cause the activation of the immune process due to the
development of tumor cell activity of natural killer cells.

Thus, we can state that the problem of using domestic biologics in oncology deserves the most
serious attention. The variety of their positive clinical and immunological effects, the absence of
contraindications should promote wider introduction of these drugs into practical oncology for the
correction of immunodeficient conditions, elimination of side effects of radiation and chemotherapy,
increasing the overall and disease-free survival of patients with oncopathology, improving their
quality of life. One can expect that the search for effective anticarcinogenic and antitumor drugs will
lead to the creation of new biologics that will occupy a worthy place in the oncological clinic.
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CHEMISTRY

COBMECTHOE IIPEBPAIIEHUE AHETUJIEHA U 1,2-
AUXJIOPITAHA B XJIOPUCTbBIN BUHHNJI

K. X. H., Ooyenm Amupoe Cabup I'apaw,
0. ¢h. no xumuu, accucmenm Hcmaiinoea Cavupa Cadup

A3zepoaiioxcan, 2. baky,
A3zepoaiioncanckuit 'ocyoapcmeennstit Yuueepcumem Hegpmu u Ilpomvtuinennocmu

Abstract. The dehydrochlorination of 1,2-dichloroethane, the hydrochlorination of acetylene,
as well as the joint conversion of acetylene and 1,2-dichloroethane to vinyl chloride over solid oxide
catalysts and to zinc chloride supported catalysts have been studied.

It was found that the most active catalyst for the co-conversion of acetylene and 1,2-dichloroethane
into vinyl chloride is a claydite-based trigger catalyst with 3.0 wt % zinc chloride applied.

Keywords: oxide catalysts, trigger catalysts, dehydrochlorination, 1,2-dichloroethane,
hydrochlorination, acetylene, hydrogen chloride, vinyl chloride

VY4auThIBas pocT MOTPeOICHUsT XJIOPUCTOTO BUHMJIA MOXKHO CUHTATH AKTYaJIbHBIMH TTOMCKH,
HaIpaBJCHHBIC HA COBEPIIICHCTBOBAHUE TIpoliecca ero noaydenus [1].

B mpompinieHHOM MaciiTabe OCHOBHBIM METOJIOM TIPOM3BOJICTBA XJIOPUCTOTO BHHMWIIA
SIBJISIETCS IETUIPOXJIOpUpOBaHue 1,2-1uxJIopaTaHa.

MeTto/ TpoM3BOACTBA OCHOBAH Ha MOJIyY€HUH XJIOPUCTOrO BUHMIIA TEPMUUECKUM KPEKHMHIOM
1,2-nuxnopartaHa B mnedax npu Ttemmeparype 350-550 °C. Ilpu anammsa crnocoba NOIydYCHHS
XJIOPHUCTOTO BUHUJIA, PEATM30BAHHOIO Ha MPOMBIIIJICHHOM aHAJIOTE BBISIBICHBI CIICAYIOIINE OCHOBHBIC
HemocTatky [2,3].

1) BbIcoKkast TemIiiepaTypa IMpolecca, CIESACTBH €M 4ero sBJseTcsl o0pa3oBaHHE MOOOYHBIX
IPOAYKTOB, YTO, B CBOIO OYepeab, NPUBOAUT K HHU3KOH CEJIEKTHBHOCTH IO XJOPHUCTOMY BUHHIY U
HU3KOH KOoHBepcuu 1,2-guxmnopatana (6575 %); 2) BciencTBrue OTIOXKEHHS MOOOYHBIX TPOIYKTOB
(KOoKca W CMOJIBI) HAa CTEHKax 3MEEBHMKOB peak Topa (Ieud) yXyIIIaloTCsl ero 3KCILTyaTaluOHHBIE
MIOKA3aTeNH, YTO NPUBOJUT K YaCTBIM OCTAHOBKAM JUISl OUMCTKH; 3) HEpalMOHAJIbHOE UCIIOJIb30BaHNE
TeIUla KOHTAKTHOT'O Ia3a, BBIXOSIIET0 W3 Meud; 4) SHEeproeMKOCTh CTaJuil CHHTE3a U BBIAEIICHUS
XJIOPUCTOTO BUHUJIA; 5) HAIMUNE HEYTHIIN3UPYEMbIX OTXO/I0B IPOM3BOJICTBA — CMOJIBI M KOKCA.

MupoBoii TeHAEHIMEH B OIyUYEeHUH XJIOPHUCTOIO BUHMJIA, SIBJISIETCS] KATAIUTUIECKUI KPEKUHT
1,2-nuxnopstana B kadecTBe BapHaHTa COBEPIICHCTBOBAHUS BBIOpPaH CHOCO0, CYIIHOCTH KOTOPOTO
3aKJII0YAETCs] B KaTAIUTHUYECKOM JETUAPOXJIOPUPOBAaHUM 1,2-AMXIJIOp3TaHA B CMECH C BOJOPOJOM U
MHEPTHBIM Ta3oM-pa3baButenem npu Temmnepatype 250-375 °C, B3SATBIX B MOJBHOM COOTHOILICHUH
0,01-0,08:0,94-1,18 coOTBETCTBEHHO B TMPHCYTCTBHH B KadeCTBE KaTaJTUTHYECKOW CHCTEMBI
CHJIMKAaTa, HAHECEHHOT0 Ha YrojibHbIH HocutTesns Mapku AI'H. BriOpanHoe HampaBieHHE MTO3BOJISIET
CHU3UTh TeMmeparypy mpouecca g0 250-375 °C; cymiecTBEHHO YMEHBUIUTh WHTEHCHBHOCTD
IPOLIECCOB  KOKCOOOPA30BaHMS; IONYYUTh CEJIEKTUBHOCTH OOpPa30BaHMS XJIOPHUCTOIO BHHUIIA,
npeBhIMAanIyo 94 %; yBenIu4nTh KOHBEPCHIO IUXJIOpITana 10 99,7 %, 4To 3HAYUTEILHO MPEBbIIIACT
MOKa3aTend MPOMBIILICHHOTo aHanora [4-6]. OpHako Bompoc 3(PQGEKTHBHOTO HCIOIb30BAHUS
XJIOPHCTOTO BOAOPOA OCTAETCS OTKPBITHIM.

3a OCHOBY ke COAJIAHCHPOBAHHOMY II0 XJIOPY IpoIiecca IMOJyYeHHs XJIOPHCTOTO BHHMIIA
TTOJIO’KEHBI JIBE KOHIIETIIIHH:

— cbanaHCUpPOBaHHBIN MPOLIECC HA OCHOBE STHIICHA;

— c0anaHCUPOBAHHBIN TPOIIECC HA OCHOBE DTHJICHA U alleTHIICHA.

[lepBbIii poecc BKIIIOYAET B ¢€0s TP OCHOBHBIE PEAKIMHU, OCYLICCTBIISIEMBIE B OTJCIBHBIX
PEaKIMOHHBIX ammaparax: NpsMOe XJOPHUPOBAaHUE 3TWIIEHA A0 1,2-TUXJIOpITaHa, OKHCIMTEIbHOE
XJIODUPOBaHUE OTHIeHa 10 |, 2-AuxyiopaTaHa W JETWApoXJIopupoBaHue 1,2-auxsiopaTaHa 1o
XJIOPUCTOTO BUHHJIA.

Bropoii nporiece Takke 3WKICTCA Ha TPEX PEaKLUsIX, OCYIIECTBISIEMBIX B OTACIBHBIX alllapaTax
OpsIMOTO WJIM  OKUCIIMTEJIBHOTO XJIOPHPOBAaHMsS STWIEHa 10 1,2-IMXJIOpITaHa, TEPMHUUYECKOE WU
KaTIUTUYECKOE JIETHAPOXJIOPUPOBaHKUE 1,2-IMXJIOPITaHa [0 XJIOPHCTOTO BHHMJIA M Ta3odasHoe
THAPOXJIOPHPOBAHKE ALIETHIIEHA JI0 XJIOPUCTOIO BUHMIIA C UCTIONB30BAaHUEM KaTajM3aTopa XJIOpHaa PTYTH.
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OnHuM ©3 BaXHBIX MyTeH WHTEHCH(HKAMHM TPOLECCOB IErWApPOXJIOpUpoBaHus 1,2-
JUXJIOpITaHa W THAPOXJIOPUPOBAHUS alETHIICHA C LENBIO MONyYSHHs] XJIOPUCTOrO BHHMJIA B OJTHOM
peakTope SIBISICTCS CO3JaHUE KaTAIUTHUYECKOW CHCTEMBbl OJHOBPEMEHHO AaKTUBHOW st o0eux
peaknuii B iACHTUYHBIX TEXHOJOTHYECKHUX YCIOBHAX [7].

OnHUM M3 CEepbe3HBIX HEAOCTATKOB pa3pa0OTaHHBIX 10 HACTOSINEr0 BPEMEHH COJIEBBIX
KaTaJIn3aTOpPOB JCTHUAPOXIOPUPOBAHUS 1,2-IUXJIOpITaHa SIBIASETCS TO, YTO OHHM HE IO3BOJISIOT
CEJIEKTUBHO IOJIyYaTh BUHUIXJIOPHU. [IpnunHOil 3TOrO SIBAIsSETCS, TO-BUAUMOMY, HE COJIeBast 10OaBKa,
a XUMMYECKHH COCTaB U CTPYKTYPHAsl XapaKTEPUCTHKA IPUMEHIEMbIX HOCUTEIICH.

OT0 O0OCTOATENBCTBO M ONpEAENseT HEBO3MOXHOCTb HCIOJIB30BAaHMA  HMEIOIUXCS
KaTAINTUYECKUX CHCTEM B COINPSDKEHHBIX PEAKLUUsIX AETHAPOXJIOpUpOBaHMs 1,2-muxiopsTaHa u
THIPOXJIOPUPOBAHUS AlleTUIICHA.

B Hacrosimeit paboTe TpWBEACHBI PE3YNBTATHl HCCIECIOBAHUHA KATAJTUTHYECKUX PEaKITHA
TUIPOXJIOPUPOBAHMS AllETUIEHA M JETUAPOXJIOPUPOBaHUE 1,2-TUXJIOpITaHa C LIEIbI0 MOMCKAa HOBBIX
KaTaJIn3aTOPOB, C IIOMOIIBIO KOTOPBIX MOXKHO 3(h(heKTHBHO OCYIIECTBIISITh COBMECTHOE IIPEBPALICHUE
areTuiIeHa u 1,2-IuxJiopITaHa B XJIOPUCTHIN BUHUIL.

JKcnepuMeHTaNbHAs YacTb. MccnenoBanbl KaTaAIMTHYECKHE AKTUBHOCTH OKCHIHBIX CUCTEM
B PEAKLUAX JETUAPOXIOPUPOBAHUS 1,2-TUXI0pITaHa ¥ TUAPOXJIOPUPOBAHUS ALETHIICHA B XJIOPUCTHIN
BUHWJI - ¥-OKCHJ aJIOMHUHHUS, (PasHC M KepaM3UT C Pa3IMYHbIM COACPKAHMEM OKCHIOB METAJUIOB U
KPEMHUS, a TAKXKE UX COJIEBBIC MPOU3BOIHBIEC.

Kepamsut ¢ noBepxHocThio 14,5 M/T GBI [OJIy4YEeH NPOKaJIKOH COOTBETCTBYIOLIECH TTIMHBI IPU
temneparype 1200°C, uto 3HaunTEIBHO MeHbIe geM y ¥-Al,05 (230 M%/r).

LuHKcomepkampe TperepHble KaTalu3aTopbl TOTOBHIUCH MPOMHTKOM MPOCYIIEHHBIX
HOCHUTEJICH BOJHBIM pacTBOPOM xjopuaa muHka. Ilocne cymku Ha Bo3ayxe mpu 130°C katanuzaTop
nojBeprajics TepMooOpaboTke B TeueHwe 5 uyacoB mpu 450-500°C. IToBepXHOCTH KaTalIM3aTOPOB
OTIpEIEIISITH METOIOM TETIOBOM JecopOIiu aprona [8].

AHanu3 HCXOIHOTO ChIPbS M TPONYKTOB PEAKUMH MPOBOAMIM METOAOM Ta30’KHIKOCTHOH
xpomarorpaduu Ha xpomartorpade JIXM-2000 ¢ qeTeKTopoM I0 TEIIOMPOBOTHOCTH. DTHIICH, alleTHIICH,
BO3AyX MOIBEprajuch aHanuzy npu 35°C B 5-METPOBOM KOJOHKE, 3alOJHEHHOM LBETOXPOMOM C
10,0 macc. % mu-1,2-sTrnrekcuioBoro 3hupa cedarmHOBO KHCIOTHL. Kucmopon, a3ot, OKCHI yraepoaa
aHammupoBauch npu 40°C B 2 METpPOBOI KOJOHHE, 3allOJHEHHOW meonmnToM NaA. 1,2-muxiopaTas,
BUHWIIXJIOPH, M TOOOYHBIE NPOMYKTHl HozaBepranuck anamm3y npu 100°C B 3-MeTpoBOil KOJIOHKE,
3alI0JTHEHHOW  HENOJABIKHOM  (a3oii  xpomoroH-NaW, C HaHeceHHOW Ha €ro IOBEPXHOCTh
7,0 macc. % ITOMC-4.

B kauecTBe raza-HOCHTENS MCHOIB30BAJICS BOJOPOA CO CKOpocThio momaun 20-30 mu/MuH.
Tox aetekTopa nonaepxxkupaics paBHeM 100 MA.

[pu UCCIIeIOBaHUU NPOLIECCOB  AETHIPOXJIOPUPOBAHMS 1,2-guxyiopaTana "
THIPOXJIOPUPOBAHMS allETHIICHA HCIIOJIb30BaHA MPOTOYHAsI YCTAHOBKA C MHTETPAIbHBIM PEaKTOPOM.
HccnenoBaHusi Mo TUAPOXJIOPUPOBAHUIO AalleTWIIEHA M JAETHAPOXJIOPUPOBAaHUIO 1,2-mUXiI0pITaHa
npoBoauan npu Temneparypax 300-500°C B mpHCYTCTBUM OKCHIHBIX KaTajJU3aTOPOB U COJIEBBIX
KaTINTHYECKUX CUCTEM Ha UX OCHOBE.

W3navanbHO OBUIO HMCCIIEIOBAHO TMIPOXJIOPUPOBAHME allETHIICHA HA OKCHJIHBIX HOCHTEISX H
TperepHBIX KATATUTHIECKUX CUCTEM.

PesynbTarhl BIUSHUS MPUPOABI OKCUIHBIX HOCUTEJICH TPErepHBIX KATAINTHYECKUX CHCTEM Ha
THPOXJIOPUPOBAHMS alleTUIIeHa MTPUBEACHBI B Ta0II. 1.

Ta6n1/1ua 1. Bausiaue IMPpUPOABI OKCHUIHBIX HOCHUTEIEH TPErCPHLIX KATATUTUYCCKUX CUCTEM Ha
TUAPOXJIOPUPOBAHUSA alICTUIICHA

K Konsepcus Brixon BX Ha Beixon BX Ha
K OHBEpCHS . .
aTamM3aTOPHI aneriena, % XJIOPUCTOTO MpeBpaICHHBII IO JAHHBII
i Bozopona, % | amerwsieH, Mmoab % | anetwieH, Moib %
¥-Al,03 94,3 73,2 74,5 70,25
KEepPaM3HT 8,5 8,3 96,5 8,2

thastHC 18,5 17,3 84,2 19,98
¥-Al,05/10 macc % ZnCl, 78,5 81,0 65,0 51,2
kepam3ut/3 macc % ZnCl, 78,2 80,1 97,4 76,2
(hattanc/10 macc % ZnCl, 73,5 75,5 82,0 60,3

IIpnmeuanne: temneparypa 400°C; Bpems xontakra 3 c; C,H,: HCI=1:1 momns
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Kak BumHO M3 TabaMIBl BBICOKYIO aKTUBHOCTb B PEAKIMU THIPOXJIOPHUPOAHMS aleTHIICHA
nokasbiBaer ¥-Al,O;. KoHBepcusi ameTwieHa M XJOPHCTOIO BOAOPOAa B IMPUCYTCTBHU JTAHHOTO
KaranuzaTopa coctaBisieT 94,3 u 73,2 monb %, coorBeTcTBeHHO. IlpM ATOM BBIXOA XJIOPHCTOTO
BUHIJIA Ha TPEBPaIlCHHBIN alleTUIeH cocTaBiseT 74,5 monb %. HecMOTps Ha OTHOCHTENIFHO HU3KYIO
AKTUBHOCTh THAPOXJOPHPOBAaHMS Ha (QasHCe W KepaM3WTe BBIXOA XJOPUCTOrO BHHHJIA Ha
NpEeBpalIeHHBIN aleTUiIeH cocTaBmiio 84,2 u 96,5 Mmonb % cCOOTBETCTBEHHO.

OnHako, MpHU HCHOJIB30BAaHUH CHHTE3MPOBAHHBIX TPETEPHBIX KATAIUTHMYECKUX CHCTEM C
HaHECEHUEM Ha 3TH OKCHJHBIE CHCTEMbl aKTMBHOM MacChl - XJIOpWJAA IMHKA aKTHBHOCTH TPETE€PHBIX
KaTaJIM3aTOPOB Ha OCHOBE 3THX OKCHIHBIX HOCUTENEH BBIPaBHUBAETCS (KOHBEPCHS alleTUIIEHA U3MEHAETCS
B npenenax 73,5-78,5 %), HO CeneKTUBHOCTB 110 XJIOPUCTOMY BUHUITY cocTaBuia 97,4 Moib %.

B Tabn. 2 mpuBeneHbl pe3yNbTaThl BIMSHUS COACPKAHUS XJIOPHUCTOrO LIMHKA HA OKCHIIHBIX
HOCHUTEJIeH Ha BBIXOJ] XJIOPUCTOTO BUHWIIA IPH THIPOXJIOpUpoBaHuH 1,2-auxnopataHa.

Tabnwuia 2. Biustaus comepskanus XJIOPUCTOTO IIMHKA Ha OKCHIHBIX HOCUTEIICH Ha BBIXOJ
XJIOPUCTOTO BHHIIIA TIPH THAPOXJIIOPUPOBAHUH 1,2-THXIIOpITaHA

Cone o OKCHUJIHBIE HOCUTEIN
Jep)KaHHs XJIOPUCTOro NHKa, % Kepansit Dasme +ALO,
0 8,2 19,98 70,25
2 68,2 31,1 65,3
4 80,1 42,2 59,2
6 78,7 51,3 55,1
8 7,7 59,9 52,1
10 76,2 60,3 51,2
12 76,1 60,2 51,0

IMpumeuanue: Temnepatypa 400°C; Bpemst konrtakra 3 ¢; C,H,: HCI=1:1 monb

Kak crmemyer w3 TaOuuibl ¢ HaHECEHHWEM XJopucToro muHka g0 10 macc. % BbIXox
XJIOPUCTOTO BHHUIIA TIPU THAPOXJIOPUPOBAHMM alleTuiieHa B npucyTcTBuu ¥-Al,03 ymenbiiaercs ot

70,25 no 51,2 monb %. JlanbHeiiiee yBeIn4eHUEe KOTMUESCTBA XJIOPUCTOTO IMHKA HA TIOBEPXHOCTH ¥-
Al,O; npakTHdecky He BIUSET Ha BBIXOJ XJIOPHUCTOTO BUHWIA. B ciydae ncmonp3oBaHus B mporecce
THIPOXJIOPUPOBAHUS AIETHICHA B KauyecTBE HOCHTENS TPErepHBIX KaTaln3aTopoB QasHca |
KepamM3uTa HaOJIIo/1aeTcsl TOBBIICHHE BBIXOJA XJOpUCTOro BuHWIA. Eciam B ciaydae asHca
MaKCHMaJIbHBIH BBIXOJ] XJIOPHCTOTO BUHMJIA JOCTUTAeTCsl MPU HAHECEHWU Ha MOBEPXHOCTh HOCUTEIS
10 macc. %, To B ciydae HCIIOJIb30BaHUS B KaueCTBE HOCHUTENS KepaM3HTa IPU HAHECEHHM Ha €ro
HOBepXHOCTh 3 Macc. % xyopucToro nuHKa. JlanmbHeifiee yBeaMdYeHHE KOJIMYECTBA XJIOPUCTOTO
[IUHKA HA TIOBEPXHOCTU HOCUTEISI IPAKTHUYECKH HE BIUSIET HAa BBIXOJ] XJIOPUCTOTO BUHHIIA.

Lenecoobpa3HbIM MPECTABIISIIOCH UCTIBITATh JIaHHBIE KaTaIn3aTopbl B ACTHAPOXIOPUPOBAHUH
1,2-nuxnopstana. B Tabn. 3 mpuBeJCHBI pe3yNbTaThl BIUSHUS TPUPOJBI OKCHIHBIX HOCHTEINEH
TPErepHBIX KaTATUTHYECKUX CHCTEM Ha JIETHIIPOXJIOPUPOBaHUS 1,2-AUXI0OpITaHa.

Tabnuua 3. BnustHue npupoabl OKCHAHBIX HOCUTEJIEH TPErepHbIX KaTAINTHYECKUX CHCTEM Ha
JIEeTUAPOXJIOPUPOBaHUS 1,2-TUXI0pITaHa

Boixon BX Ha npeBpanienssiii | Bexon BX Ha nopanHbIi
- 0
Karanuzaropsl Konsepceus 1,2-11XD, % 1,2-JTX, moitb % 1,2-JTXD, o %
¥-Al,04 71,8 73,75 52,9
KEepPaM3HT 70,0 99,7 69,8
(hastHC 10,4 92,3 9,6
¥-Al,05/10 macc % ZnCl, 61,9 42,65 26,4
kepam3ut/3 macc % ZnCl, 50,2 99,8 50,1
¢asac/10 mace % ZnCl, 80,0 94,0 75,0

VYcnoBus nposeaeHus npouecca: Temneparypa 400°C; Bpemst KoHTakTa 3 .

BrICOKyI0 aKTHBHOCTH TIPH NETHAPOXJIOPUPOBAHUH |,2-TUXIIOpITaHA TIPOSABISET KEPaM3UT.
Brixox xyiopucToro BUHHWIIA Ha MOJAHHBINA 1,2-IUXJIOPATaH MPU UCHOIB30BAHUH dTOTO KaTaIM3aTopa
nocruraet 69,8 Moib %, IpU CETIEKTUBHOCTH IO XJIOPHCTOMY BUHIITY 99,7 Moub %.
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Uro ke KacaeTcsl TPErepHbIX KaTaln3aTopoB, KATATM3aTOp HAa OCHOBE  (hastHCca MPOSIBIISICT
HAMBBICIIIYI0 aKTHBHOCTh. BBIXOJ XJIOpUCTOTrO BUHIIA Ha nojaHHbIi 1,2-J][XD mnocturaer 75,0 mons %
npu cenekruBHoctH 94,0 momb %. [lpu stom konBepcus 1,2-AXD yBemnumnace ¢ 10,4 mo 80,0 %.
OnHako, KaTaJIUTHYECKUE CUCTEMbI Ha OCHOBE Kepam3uTa U (asHca Mmokazainu Jy4iie pe3yibTaThl 10
CEJICKTUBHOCTH 00Pa3yIOLIETOCs XJIOPUCTOr0 BHHMIIA (COOTBeTCTBEHHO 99,8 1 94,0 Mob %).

Y4uuThiBas BBIMIEU3NIOKEHHOE, JJs TPOBEJICHUS pEaKIUd COBMECTHOTO IPEBPALICHMUS
aneTwieHa 1 1,2-J/IXD Obuin BBIOpaHBI KaTauu3atopbl Ha ocHOBe ¥-Al,Oz;, (dasHC M KepaM3wr.
Pe3ynbTaThl mccnenoBaHus peaklMy COBMECTHOTO NpEBpallleHus aleTHieHa U 1,2-AuxiopaTaHa B
BUHIJIXJIOPH]] Ha Pa3IMYHbIX KaTaau3aTopax NpUBeIeHbI B Ta0I.4.

Tabnmumna 4. PesynpraTel mcciaemoBaHMs pEeakMHd COBMECTHOTO TIPEBpAICHHs aleTUIeHa H
1,2-auxyopITaHa B BHHUIXJIOPHI Ha Pa3IHYHbIX KaTaln3aTopax

Katammzatops! Kongepcus Kongepcust | Konsepcust Cymv[apHE,lﬁ BBIXO/l BUHWJIXJIOPUJ] HA
1,2-11X3,% | anerweHa, % HCI, % TpeBpaIeHHbIN arermieHa u 1,2-J1X09, mons %
¥»-Al,03 80,6 78,9 80,2 73,5
ZnCl,/kepam3ut* 65,8 66,3 100 97,1
ZnCly/dbasac** 94,2 77,2 74,1 78,5

VYenoBus npoBeaeHus npouecca: reMmneparypa 400°C, monbHoe otHomenue 1,2-/1X9:anernnen=1:1,t,= 3 cek., couepxanue
ZnCl,. *-3 macc. %; **-10 macc. %

W3 Tabn.4 cnenyer, uto karammzarop ¥-Al,03 u ZnCl,/thasHc 00am1aroT BEICOKOW aKTHBHOCTHIO B
coBMecTHOM mpeBpamienun 1,1-JIXD u aneruneHa B XJIOpucThld BUHWI. OnHAKo B WX MPUCYTCTBHH,
CENeKTUBHOCTH TIPOIIecca TI0 XJIOPUCTOMY BHUHIUTY HE TpeBbimaeT 73,5 u 78,5 Momb %, COOTBETCTBEHHO.
Karanusatop Ha OCHOBE Kepam3WTa, HECMOTpS Ha HEBBICOKYI0 AaKTUBHOCTb B  pEakLUd
neruapoxiopupoBanus (65,8 %), o01agaeT BEICOKOM aKTUBHOCTBIO B PEAKIMY THIIPOXIOPHPOBAHKSI.

Taxk, mpu xouBepcun 1,2-J1X3 65,8 %, koHBepcus xiopuctoro Bogopoaa cocrapiser 100 %,
a BBIXOJI XJIOPHCTOTO BHHMIIA Ha TpeBpaimeHHbIi anetuied u 1,2-J1X3 cocrasuser 97,1 mons %. Ilpu
3TOM NOOOYHBIMU MIPOAYKTAMHU MPOLECca SIBISIOTCS NPOLYKThI YIUIOTHEHHS, KOJIMYECTBO KOTOPBIX HE
npesbitraet 3-4 %.

bruto m3ydeHo BiHMsHUE TeMmepaTypbl, MOJIbHOTO cooTHomeHus 1,2-JIXD: C,H,, a Tarxxke
BpPEMEHHM KOHTaKTa Ha IOKa3aTelH npouecca. B Tabn.5 nmpuBeneHb! pe3ysabTaThl SKCIEPUMEHTOB 110
BJIIMSIHUIO TEMIIEpaTyphl Ha MOKa3aTelH mpolecca coBMecTHOro npespamenus 1,2-1X0 u anerusiena
B nipucyTcTBuH ZnCly/Kepam3ur.

Tabnuna 5. Biausaue TemnepaTypsl Ha IOKa3aTesy Mpoliecca COBMECTHOTO MpeBpalienus 1,2-
XD u anetniieHa B BUHUIXJIOPU]]

Komsepens | Komsepcust CyMMapHBIi BBIXO.
TeM“‘?g g 1,2—)%3(3, auemé)eﬂa, K?_%f%im Bmmn(n(})lgpmf Ha TIPeBpAIICHHBIA HPOMH’IO/ ang}m{’
vpa, % % » 70 anermiena u 1,2-J1X03, momb % YIUIOTHCHMA, 70 0

300 3,0 50 63,0 98,0 2,0 0
350 22,8 19,5 89,8 97.0 3,0 0,2
400 66,0 68,0 100 95,0 50 1,2
450 73,0 62,0 85,0 92,0 8,0 2,5

YcnoBus mpoBeIeHU Mpoliecca: BpeMsi KOHTaKTa 3 ceK.; MOJIbHOe cooTHomeHne 1,2-J1X3:

C,H,=1:1; xaranutnueckas cuctema ZnCl,/kepaM3uT.

Kak cnemyer 3 TaOuuupl, ¢ NOBBIIEHHEM TeMIIEpaTyphl Mpolecca (10 ONpeAesIeHHOro
npezena) yBenuuuBatoTcst kousepeus 1,2-J1X0, anerunena u BbIxo BUHMIXIopHAa. C MOBBILICHHEM
temneparypsl ot 300 1o 400°C xoHBepcusi peareHTOB MOBBIILIACTCS ClieaAyromuM obpasom: 1,2-J1XD
ot 3,0 mo 66,0 %; anerwiena ot 5,0 mo 68,0 %. [Ipu noeimenun Temmneparypsl ot 400 mo 450 °C
KOHBEpCHS aleTuieHa yMmeHbinaercs ot 68,0 1062,0 %, a xonBepcus 1,2-/I1XD yBenmnuuBaercs OT
66,0 mo 73,0 %. KonBepcus xjopucroro Bojgopoaa ysenuuusaercs ot 63,0 % mpu 300°C go 100 %
npu 400°C. Ilpu nossimenun remunepatypsl 10 450°C kousepcust HCI ymensiaercst o 85,0 %. Ipu
9TOM BBIXOJ] XJIOPUCTOIO BUHMJIA HA CyMMY INpeBpameHus anetuneHa u 1,2-JIXD yMmeHblaercs oT
98,0 % mpu 300°C 1o 92,0 % npu 450°C. MakcuMalIbHBIM BBIXO XJIOPUCTOTO BUHMJIA COOTBETCTBYET
temmepatype 400°C. Ilostomy, it coBMecTHOTO mpeBpamieHust 1,2-J/IXD wu ametwieHa B
BUHWJIXJIOPHUJT ONTHUMalbHOW Temmeparypor sBiserca 400°C. B xome peakiuu Karaau3aTop
MOKPBIBAETCS MPOIYKTAMHU YINIOTHEHUS, KOJTUYECTBO KOTOPBIX MEHSIETCS C N3MEHEHHUEM TeMIIEPATyPhI

ot 2,0 % npu 300°C o 8,0 % npu 450°C.
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Pesynbrarel BiusHUS MOJNBHOTO cooTHOMeHus 1,2-J1XD: C,;H, Ha moka3aTenu COBMECTHOTO
mporiecca aeruapoxyopupoBanus 1,2-J1XD U TUAPOXJIOPUPOBAHUS allETUICHA B MPUCYTCTBUHU
Karanutudeckoi cucremsl ZnCly/kepamM3uT NpuBeACHbI B TA0IUIIE 6.

Tabmuna 6. Buusaue MmombHOro cootHomeHus CpH,:1,2-JIXD Ha mokaszareiau Ipolecca
CcoBMeCTHOTO TipeBparieHus 1,2-/1X0 u anernieHa B BUHHIXJIOPHT

ng&%;z;ﬂ Kongepcust Kongepcust | KonBepcust Mimgzgﬁ% yll;[ﬁ)gfgécnm;’ OTuieH,

CHy 1.2-x0 | W&AXO,% | anemmnena, % | HCL% | /o ein 127X, moms % % %
0,2 55,0 100 36,0 98,0 2,0 0
0,4 60,2 100 68,4 97,3 2,7 0
0,5 66,0 100 80,0 97,1 29 0,1
0,6 66,9 92,5 83,1 96,8 3,2 0,3
0,8 65,2 79,3 92,2 95,9 4,1 0,8
1,0 70,0 68,0 100 95,0 50 1,2

YcnoBus nposenenus nporecca: temneparypa 400°C; BpeMsi KOHTaKTa 3 cek.; KaranuTiyeckas cuctema ZnCly/kepaM3uT.

Kak cnemyer u3 Tabmuiiel, ¢ yBenmdeHneM MoidbHOTO cooTHomeHus: C,H;:1,2-71X3 ot 0,2 mo
0,8 KoHBepcHs XJIOPHUCTOTO Bojoponaa yBenmnunBaetcs oT 36,0 % mo 92,2 %. Ilpu stom xomudecTBo
MPOAYKTOB VIUIOTHEHHUS cocTaBisieT 3-5%, a BBIXOJ BHUHWIXJIIOPHAA HAa CyMMY IpPEeBpaIleHHS
anetmieHa u 1,2-/1X3 mensiercs B mpenenax 95-98 momns %.

Konsepcus 1,2-J1XD mpu stom yBenmmuubaercs ot 55,0 % mpu C,H,:1,2-1X3 = 0,2 mo 70,0 %
mpu CoH:1,2-IXD = 1,0. YBenuueHue KOJUYSCTBA IOJAHHOTO alleTHUJICHA, CIIOCOOCTBYET
YBEITMUCHHUIO KOJMYECTBA HENPEBPAlIEHHOIO aleTWIeHa B COCTaBe NPOJIYKTOB PEaKIUH, YTO
3aTpyAHACT BBIACIICHUC MW OYHCTKY LCJICBOI'0 IPOAYKTa U3 pCaKHHOHHOﬁ CMECH, a TaKXe
HepalroHaIbHOE YBeInUeHHEe 00beMa anmapaToB U 000pyJOBaHUSL.

B cBs13u ¢ 3THM ONTUMAIBHBIM MOJIBHBIM cooTHoIeHHeM CoH»:1,2-J1XD MoxHO cunrtath 0,5.
IIpu »>TOM ameTuieH pacxoayeTcsl MOJIHOCThIO, KoHBepcuss 1,2-JIXD u xjopucroro Bojopoaa
nmocturaet 66,0 u 79,0 % cooTBETCTBEHHO.

B Tabn.7 mpuBeneHbl pe3yabTaThl AKCIICPUMEHTOB IO BIMSHUIO BPEMEHM KOHTAaKTa Ha
MOKa3aTeNy Ipoliecca COBMECTHOTo npeBparienus 1,2-/1X0 u anernnena B BUHIIXIOPU.

Kak BHIHO M3 TaOmUIBI, C yBEJIMYCHUEM BPEMEHH KOHTAKTa YBEJIMYMBaeTCcS KOHBepcHs 1,2-
X9 ot 66,0 pu 3 ¢ 1o 80,0 % 10 c¢. OgHaKO, TPU 3TOM PE3KO YMEHbBIIIACTCS KOHBEPCHUS XJIOPHCTOTO
BOJIOPOJIa M alleTHIICHA, a TAK)Ke BBIXOJ] XJIOPUCTOTO BIHIJIA HA MPEBpaIeHHbIN anetuieH u 1,2-1X3
yBenuuuBaeTcs. Hawmyumme pesynbTaThl HaOMIOMAIOTCS MPH BpeMeHW KoHTakta 3 c. [Ipu sTom
kouBepcus 1,2-J/IXD, xyopuctoro Bojopoia u aneTwieHa coctaBwio 66,0; 80,0 u 100 %
COOTBETCTBEHHO, a BBIXOJI XJIOPHCTOTO BHHWIJIA Ha CyMMY IpeBpallleHHbIX aneTwieHa n 1,2-J1XD
coctasui 97,1 momb %.

Tabnmuna 7. BrnusHMe BpeMeHM KOHTaKTa Ha IIOKa3aTeNd Mpollecca COBMECTHOTO
npeBpaiuenus 1,2-J1X3 u aneTusieHa B BUHWIXJIOPUT

Kc]?peMﬂ Konsepcnst | Konsepcnst | Koneepeust C};mag }:fl BZI;OI[ zﬁé IIpomykrsl OTuies,
oK 3 1,2-1X3,% | anermiena, % HCI, % aégrpfng[a " 1n§. I&aéu Vo O | YTUIOTHEHMS, % %
1 40,0 80,1 94,0 99,0 1,0 0
2 44,2 91,7 83,6 97,6 2,4 0
3 66,0 100 80,0 97,1 2,9 0,1
4 70,1 98,3 70,1 96,7 34 0,1
6 76,9 90,1 58,2 93,8 7,2 0,1
8 78,2 79,3 50,2 91,6 8,4 1,0
10 80,0 76,8 46,3 90,1 9,9 1,8

VYcnoBus mposeaeHus mpornecca: temneparypa 400°C; monpHOe cooTtHomeHue 1,2-J1XD: C,H,=1:0,5; xaranutuueckas
cuctema ZnCly/kepam3ur.

BbiBoabI. YCTaHOBIEHO KOJMYECTBO XJOPHCTOTO IIMHKA ITOJIOKUATENBHO BIMSIONIETO HA
aKTHBHOCTHh TPETEPHOTO KaTajn3aTropa MpH COBMECTHOM mpeBpameHuu 1,2-J1XD u aneruneHa B
XJIOPUCTBIA BUHMIL.

[Tokazano, uTo Kepam3uT ¢ HaneceHreM 3,0 Macc. % xJopu/ia IIMHKA IO3BOJISIET OCYIIECTBUTh
MPOIIECC COBMECTHOTO TpeBpamieHust 1,2-IuxJiop3TaHa W THUAPOXJIOPUPOBAHHS alleTHIIEHA B
XJIOPUCTBIA BUHUI Tipu Temmeparype 400°C, BpeMeH! KOHTakTa 3 ceK., MOJIbHOM COOTHOIIeHUH 1,2-
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JUXJIOpITaHa K ameTwieHy paBHomy 0,5, ¢ MakcuManbHOM KoHBepcueil 1,2-guxiopatana 66,0 %,
aneruinena 100 %, ¢ BEIX0JJOM XJIOPUCTOTO BUHWIIA HA CyMMY MpopearupoBaBmux Beuiects 97,1 %.
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I'MOI'JHIKEMIYHI BJACTUBOCTI AMIHOKNCJIOTHHUX
CIHOJYK XPOMY (1)

K. x. H. Yepnywenko 0. O.,
K. x. H. Caceuu O. B.

Ykpaina, m. /Ininpo, /Ininpoecvkuii nayionanvniii ynisepcumem im. Oneca I'onuapa

Abstract. The coordination complex of chroium (lll) with bidentate coordinated cysteine
[Cr(HCys)s] -3H,0 has been synthesized. According to the IR spectra results, the coordination of the amino
acid takes place throught the carboxyl group oxygen and amino group nitrogen: 3070 cm™ and 3190 cm™
(V(NH,)); 496 cm™ (v(Cr-N)); 1612 cm™ (vos(COO)); 1370 em™(v{(COO)); 570 cm™ (w(Cr-0).

The gipoglikemichecal activity and toxic properties of chromium (111) and cysteine compound have
been studied. It was established, that the intracavitary injection of 1 mg/kg dose oftris-hidrotsisteynat
chromium (I11) in white mice, decreased the level of glucose in their blood by 45 %. The [Cr(HCys);] -3H,0
complex reduces glucose better than other chormium (I11) - amino acids compounds. The complex tris-
hidrotsisteynat chromium (I1l) is easily synthesized, has a pH value of 4,8 — 5.

Indicator LDs, was calculated and is 2568 mg/kg. The compound of chromium (111) with cysteine is
slightly toxic and belongs to grade 1V toxicity. The toxicity index of the amino acid complexes of chromium
(I11) varies in the series of compounds [Cr(HCys)s] H,O > [Cry(Nik),(OH),] 4H,0 = [Cr(Gly)s] H,O >
[CrAsp(MMSCI), and is substantially lower than that of inorganic chromium (111) salts.

Keywords: chromium, coordination complex, amino acids, cysteine, hypoglycemic properties, toxicity.

Beryn. 3 Meroro sikyBaHHS pi3HUX QOPM IYKPOBOTO Jia0eTy BUKOPUCTOBYIOTHCS TpenapaTu
IHCYJTIHY 1 CHHTETHYHI IyKpO3HIIKYBAJbHI 3acO0HM Jisi TEepOpajIbHOTO 3acTOCYBaHHS - MOXIiJIHI
cyib(aHiiMoueBuHE (OyTaMil, TUKIaMia, XJIOPHMKIaMin) i Oyryanimu (riiOyTin, riaiOeHKiIamin).
OnHuM 13 OCHOBHHMX HEIOJIKIB IUX MpernapariB € HEoOXiHICTh BHKOPUCTAHHS MMapeHTEPAIbLHOTO
UUISIXy BBeACHHS (1HCYJIHHU), MOXKJIMBICTH TMOSIBH IIKipSHO-aJerpiuHUX, AUCHENTUYHUX MOPYIICHb i
TOKCHYHOTO BILJIMBY Ha KiCTKOBHH MO30K i napeHxiMaTo3Hi opranu. Bci i Hemoniku O6YMOBJ'IIOIOTI)
HEOOXIIHICTb MOIIYKY albTCPHATHBHHMX TillOrJIiKeMiuHuX npemnaparis [1-3]. Bigzomo, mo comi
xpomy(Ill) moxyTh BrIMBaTH Ha GYHKIIOHYBAHHS NEYIHKH, HIAULTYHKOBOI 3103H 1 Ha BYTIICBOIHMIL
oOmiH. Ll Tpyna cHonyk CHpUYMHSE TEPEKPYyUYCHHS IJIIKEeMiYyHOI KPHBOI 1 TalakTo3ypiro micis
HaBaHTAXEHHS TajJaKTO3010, IO JIO3BOJSIE PO3MNIANATH iX SK TMOTCHLIMHI IyKpPO3HIKYBaJIbHI
npenaparu [4, 5].

VY pobGorax [6-8] BcraHoBneHo, mo npu BBeaeHi xpomy(lll), ocobxmBo ioro opraHiuHmX
KOMIUIEKCHHUX crionyk: Thinuaary xpomy(lll), aukorimary xpomy(Ill) - mokparmiyerbcst 3acBOEHHS
IJIIOKO3U TKaHMHaMH. BcraHoBieHo, mo BBeaeHHs riinuHaty xpomy(1ll) 3HMKye piBeHb LyKpy KpOBi
Ha 49 %, a HUKOTIHATY xpOMy(HI) - Ha 34 %. [3, 9]. BcraHoBieHO, 1110 SPEKTUBHICTh BIUIUBY
AMIHOKHCIIOTHUX KOMIUIEKCIB BHINA 32 €(QEKTHBHICTbH HeopraHmHHx coJeit xpOMy(HI) (piBeHb
3HW)KEHHS IYKpY KpoBi 36 %). Pesynbratu monsiporpadiuynux mocnimkenb Bzaemonii xpomy(Ill) ta
IHCYITIHY 3 MITOXOHJIPISIMH MiATBEPMIN, IO TPHOXBAJICHTHUH XpPOM Ji€ Ha KIITHHHOMY DiBHI Ta
YTBOPIOE KOMIUIEKCHI CIIONYKH 3 THCYJIiHOM [9].

OcTtaHHIM YacoM Bce OiIbIY 3alliKaBJICHICTh BUKIMKAE BUKOPUCTAHHS KOMILIEKCHUX CIIOJIYK
xpomy(Ill) sk MamoTOKCHYHHMX OIOJOTIYHO AaKTUBHUX CIIOJYK, ISl SIKMX JIOBEJCHO HAasBHICTH
rinornikemiuHoi OioakTuBHOCTI. Cnonmyku xpomy(Ill) 3 amiHOKMCIOTaMH € HETOKCHYHUMH 1
BUKOPHCTOBYIOTBCS AK XapyuoBi JOMIIIKH [10 11]
cnoiryku xpomy(11l) 3 mucreinom (-mMeTkanTo-a-aMiHOMPOITiOHOBOKO KUCIoToro — HyCys).

PesyabTaTu Ta iX ob6roBopennsi. LucteinoBuii kommiekc xpomy(Ill) [Cr(HCys)s] 6yB
CHHTE30BaHUH 3a MeTOAMKOI omnucaHow [12-13]. Cnosiyka € BHYTPUKOMILJIEKCHOIO CiJLTIO 3
6imeHTaTHO KOOpANMHOBAHUM LucTeiHOM, pH cepefoBuina po3uuHy coui 4.8 - 5.

EnementHuit ananiz pedyoBunun Ha Hutporen Ta [igporeH nmpoBoauiv Ha aHamizaTopi Gipmu
"Carlo Erbe", a xpom anamizyBaiu GpOTOMETPUYHHM METOJIOM 3 nideniikapbasumom. 3HaiaeHo(%):
Cr 11.20, N - 9.00, H - 4.88. Pozpaxosano mist CrCgN3sOgH,4 (%):Cr - 11.16; N -9.01, H - 5.15.

PentrenodazoBuii aHaiiz nmpoBejeHO Ha peHTreHiBchbkoMy Hidppakromerpi JJPOH - 2.0 mpu
T=300°C. Tpuc-umcreinar xpom y(III) 3HAXOAUTHCS B YACTKOBO MONIKpUCTaTiuHOMY cTaHi (20 = 27;
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32; 36; 46). IU cnektp (KBr) XapaKTepPU3YETbCS CMYraMy MOTJIMHAHHS KOOPAMHOBAHUX aMiHO- i
kapOokcHIbHOI rpym (eM™): 3070 Ta 3190 (v(NH,)); 496(v(Cr-N)); 540(p(CO0O)) 1612(v.(COO));
1370(vs(COQ0)); 570(v(Cr-0O)), i HekoopanHOBaHOI MepKkanTorpymu - 2530.

Byno BcranoBneHo, 1mo MexaHi3Mm Oionoriunoi mii nucrteinary xpomy (III) moB’s3anwmii 3
azicopOLi€er0 Ha MOBEPXHi 010CIIO0 JiMmiAiB MeMOpaH, 10 IPUBOIUTH JI0 3MiHU BHYTPIIIHEOMEMOPaHO1
PI3HUII TIOTEHIiaTy Ta 30UTBIIEHHIO YKOPCTKOCTI JIMIIHUX MEeMOpaH, M0 HE MaJl0 MICIi MpH Mdif0
HoniB xpomy [12].

JocaimkyBaBcs BIUTUB MpenapaTy Ha piBeHb IyKPY B KPOBI OUMHX ITypiB IIpHW HaBaHTaKEHHI
TTFOKO3010.

JocmimkeHHs MPOBEICHE HA JOPOCIHX ILIypaX - CaMIsX ninii Bicrap macoro 250—290 r.
ExcrniepumeHTanbHy rlneprmKeMuo MOJICJTIOBATH IIITXOM BHyTpuHHLomnyHKOBoro BBezicHHsT 40 %
po3unny d-rmioko3u B 7031 1600 mr/kr. [Ipobu kpoBi 1si BUMipYy KOHIIEHTpAIl] TIIFOKO3HM Opanu i3
XBOCTOBUX CYIHH Y BI/IXI,I[HOMy cTaHi Ta 4epe3 60 XB micis BBEJCHHS TIIFOKO3M Y IUTYHOK. [licis
BOT'0 TBAPUHAM JOCIIIHOT TPyIH BHYTPHIIHbOYCPEBHHHO BBOIMIIH PO3UMH UCTEiHATY XpOMY B 1031
1 Mr/kr, a KOHTPOIbHUM TBAPHHAM - €KBiBaJICHTHHH 00’ €M 130TOHIYHOTO PO3UHHY XJTOPHIY HaTpilo.
[Mopanemii npoOu kpoBi y TBapuH Opanu udepe3 120, 180 i 240 XBunMH micist BBEACHHS TIIIOKO3H.
KonueHTpaniro TI10K03u B KpoBi BEUMiproBaiii 3a gonomoror tect-cucteMmu ONE TOUCH BASIC
Bupoouuntea LifeScan, Geschaftsbereich der Ortho Diagnostic Systems GmbH. Pesyasrati
JOCHIDKEHHS CTATHCTHYHO 00pOOIISIIH 3a IOTIOMOTOI0 MapaMeTpuiHOro t-kputepito CThIoJIeHTA.

Pesynbraru mociipKeHHS HaBeACHI B Ta0uii 1.

Tabmuns 1. PesynbTatn TECT-KOHTPOITIO

Cepist 1ociPKEHb Yac micsist BBefeHs | KinbkicTh TBapuH | KOHIEHTpaList IIIOKO3H, MI/cM®
Buxigniii cran 9 60,44
ByrieBoaHe HaBaHTa)KCHHS 60 xB 9 74,33
®izionoriuniit po3unH 120 xB 4 81,50
Llucreinat xpomy 120 xB 5 44,60
dizionoriuHiil po3unH 180 xB 4 76,50
Hucrteinat xpomy 180 xB 5 49,80
dizionoriuHiil po3unH 240 xB 4 73,75
IucreinaT xpomy 240 xB 5 51,80

Sk BugHO 3 TaONMIN TicHs BBEASHHsS PO3YHHY TIOKO3M B IUTYHOK 11 KOHIIGHTpAIlisi B KPOBi
30umpmryBasiace Ha 23-25% mOpiBHAHO 3 BUXIIHAM CTaHOM, i B TpyHi KOHTPOJIBHUX TBAapWH
30epirajach Ha MiABUINEHOMY piBHI Ha mpoTsa3i Oimpmie 4 romuH. Yepes 60 XBWIMH IMmicis
BHYTPIIIIHPOYEPEBUHHOTO BBEJIEHHS PO3UMHY TpHUC-Tigpormcreinaty xpomy(lll) B mo3i 1 wmr/kr
KOHIICHTpAI[isl TJIOKO3M B KpPOBI IMiUIOCHITHUX IIypiB 3MEHIIMJIAch 1 CTaHOBWJIA MeHiie 55 %
TIOPIBHSIHO 3 KOHTPOJIEM. Y TIOJabIIOMY KOHIIEHTPALiS TIFOKO3H B KPOBI TBApHH JIOCIIIHOI TPyIH Ha
NPOTSA31 TOAWHM JIOCHiYy, TOPIBHSHO 3 KOHTPOJIEM, 3aJIMIIANACh HU3BKOK. Y TpPyIMi KOHTPOJIBHHX
UIypiB Ha MPOTsI3i 4 TOJUH MICIIsl BYTJICBOJJHOTO HABAHTAXKEHHS CIIOCTEpiraiach TirepriikeMis.

HocnimpkyBanacss roctpa ToKcH4HicTh 3a Metojom Litchfield Wilcokson B momudikarii
B. I1. IIpo3oposcekoro. JochmikeHHS MPOBOJMIIMCS Ha Aopociux Oinmx mwumax. [lpemapar tpuc-
rigponucreinary xpomy(Ill) BBoamiam BcepequHy O4epeBHHU B 3pocTaroumx Jo3ax. JlocmimkyBanu
6 Tpym TBapHH, SIKi 3HAXO/MIIUCH HA CTAHJIAPTHOMY paIlioHi BiBapito. [Ticist opieHTOBHOTO BH3HAYECHHS
no3yBaHHs Tpuc-Tigpouucteinaty xpomy(Ill), BBogmmm mocnmimxyBaHy pedoBuHy y Burisiai 1 %
po3unny 48 mumam (1o 8 B KoxkHii rpyri) macoro 15-22 rpama. Bano6yBanH LIICTh 3POCTAIOYHX 103
npenapary: 1500; 1900; 2300; 2700; 2900; 3100 mr/kr. 3a cTaHOM MHUIIIEH Benocs cnoctepexeHHs 10
IHIB micis iH'ekuii. PeectpyBanmcs TeleHI/I 3aru0eni TBapuH B KOXKHIN TpyIi. I[o3a 1500 mr/kr e
BUKJIMKa€ 3arubeni TBapuH, a npu g03i 3100 mr/kr - ruHynu Bci mumi B rpymi. PozpaxyHok LDsg
NPOBOJMBCA IO METOJNy HaWMEHIIMX KBaapaTiB 1 mokasas, mo LDsy mmg tpuc-rigpouucreinaty
xpomy(Ill) cranoBuna 2568 mr/kr. Cnonyka komriekcy xpomy (I1I) 3 nucreiHoM € MamoOTOKCHYHOIO 1
BigHOCUTRCS 110 IV Kiacy TokcnuHocTi (o kiacudikariii I. B. Canorkoro).

VY tabnumi 2 Uit 3iCTaBICHHST HABOJSATHCS Pe3ylbTaTh BILIMBY crionyk xpomy (II1) Ha piBeHb
TUIFOKO3H TP €KCIIEPUMEHTAITLHOMY J1ia0eTi.
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Tabmuws 2. B crionyk xpomy (111) Ha piBeHB TIIFOKO3M KPOBI IPH EKCIIEPHIMEHTAIBHOMY JTiabeTi

Crionyku Jo3a Mr/kr [ocwnanns 3HImKCHHS piBHA TII0K03U %0
[Cr(*Nik),]CI 3H,0 5 [7] 34
[Cra(Nik)(H20)6](SO4)3 5 [7] 30
[Cr(*Gl)z] H,0 0.2 [14] 49
[Cr(HCys)s] H,O 1 45
Crz(SO4)3 5 [14] 8

*Nik-nikotuHoBa kucnota, *HGl-rminus, *HAsp—acnaparinosa kucnora, *MMSCl-sitamin U

3a naHumu TaOnuii 2 TIMOTJIIKEMUYHA aKTUBHICTH I[ICTEIHATHOTO KOMIUICKCY Xpomy (III)
MOPIBHSHHA 3 aKTHBHICTIO TJIIIIMHOBOTO TOXIJHOTO 3 IMOAIOHOI XEJIaTHOK CTPYKTYPOK 1 ICTOTHO
MIEPEBEPIIIYE AKTHBHICTh KOMILUIEKCIB 3 HIKOTHHOBOIO KHUCJIOTOXO.

JlaHi TIpo TOKCHYHICTB Pi3HUX KOMITIEKCHHX 1 TIpocTux cosert xpomy (I11) mpencrasneni B Tabmmr 3

Tabmums 3. Bemmunnaa LDsy 11t crionyk xpomy (110)

Cnonyku 006’ext | LDgy (Mr/kr) | Cmoci6 BBenens | Ilocunanns ToKCHYHICTh
[Cry(Nik),(OH),] 4H,0 Mumri >2000 [TepuroHansHO [6] MasnoTokcHyHHi
[Cr(Nik),(OH),] 3H,0 Muri >2000 [leputonansHO [6] MaJtoTOKCHYHHIA
[Cr(HGl)3 (H,0);]Cl;5 Mumri >2000 [TepuronansHO [6] MasnoTokcHyHHI
[Cr(Gl)3] H,O Mui >2000 [TepuroHaIBLHO [6] MaJtOTOKCHYHUIA
[Cr(Nik),]CI 3H,0 Mui 3950 BHYTpIlIHBOBEHHO [7] MaJtOTOKCHYHUIA
[Cra(NiK)2(H,0)6](SO4); | Mumii 4100 BHyTpiNIHBOBEHHO [7] MasoToKCHYHHI
[Cr(HCys)3] H,0 Mumnri 2568 MaJI0TOKCUYHUIN
[Cr(G),*MMSCI] Mumri 4000 [epuronansHO [7 MasnoTokcHyHHI
[Cr*Asp(MMSCI),] Muri 1250 [MepuroHansHO [15] MaJtoTOKCHYHHIA
[Cr(MMSCl)3] Mumii 720 [TepuroHanbHO [15] [ToMipHOTOKCHYHHIA
CrCl; Mumii 801 BHyTpiNIHBOBEHHO [6] [ToMipHOTOKCHYHHIA
Cry(SO,)3 Mui 246 BHYTpIlIHLOBEHHO [6] TTOMIpHOTOKCHYHHIA
Cr;0; Cobaka 330 [TigmkipHo [6] [ToMipHOTOKCHYHHIA

[Toka3HUK TOKCHYHOCTI JJIsi aMiHOKHCIOTHUX KoMrmiekciB xpomy (III) 3miHro€ThCS B psxy
crionyk [Cr(HCys)s]-H,O > [Cry(Nik),(OH)4]-4H,0 = [Cr(Gly)s]-H,O > [CrAsp(MMSCI);, i € cyrTeBo
HIDKYUM, HDK Y HeopraHigyaux cone xpomy (I1D).

BucnoBku. Otpumani pe3ynbTaTH MOKa3ylOTh, IO Tpuc-riapomucreinar xpomy(Ill) mpu
BHYTPUIIHbOUEPEBUHHOMY BBEJICHI B 031 IMI/KI BUKIHMKA€ IiCTOTHE 3MEHIICHHS KOHICHTpaIil
TJIIOKO3W B KPOBi O1uX 1ypiB. BimminauMu o3Hakamu Tpuc-riapouucteinary xpomy(Ill) e BuBokuit
MOKa3HUK 3HKEHHS PiBHS IIYKPY B KPOBI, @ TAKOXK JIOCTYIHICTh Ta POCTOTA CHHTE3Y, BUCOKHH BUXiJI
TPOJTYKTY, pH cepenoBuIla 4.8 - 5. 3 omsgay Ha HU3BKY TOKCUYHICTH 1 3HAUHY TiMOMIIKEMIiUyHY
aKTUBHICTh TpPHUC-TiApOLIiCTEeiHATA Xpomy (ITI) nmana CHoJTyKa  MOKe 6yTH PEKOMEHI0BAHO I
NOJANBIINX (HapMaKOJIOTIYHUX JOCIHIKEHb SK MOTEHIIMHUM TiMOTTIKEMIYHMHA areHT, a TaKoX s
BUKOPHUCTAHHS B SIKOCTI XapuOBUX JJO0ABOK.
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MACJO-BEH30CTOMKOCTbh CTABUJIN3UPOBAHHBIX
MOJIUITUJIIEHOB

00K. mex. Hayk, npogpeccop, akademux EAH Ilvixanuee Kapam Ceghu

A3zepobaiioican, 2. baxy, Azepoaitorycanckuii I'ocyoapcmeennstii Ynueepcumem Hedpmu u
Ilpomvrnennocmu, npogpeccop xagheopsl «Opzanuueckux eeuyecme U MexHoN02uu
6bICOKOMOIEKYIAPHBIX COCOUHEHUTL)

Abstract. Polyolefin thermoplastic elastomers were obtained on the basis of ethylene-
propylene elastomers and high-density polyethylene by the two methods in the first case, as a
modifying agent used sulfur-containing compounds (altax, sulfur), and the second MAC.

Thermoplastic elastomers of the series And was a combination of the original polymer
components in the melt on the mill rolls at a temperature of 433 K at 4530 the gap between them is
0.2 mm. After melting of the crystalline thermoplastic is added to the ethylene copolymer problem by
EPS and structuring agents. To achieve a good homogenization milling was carried out for
25 minutes.

Formulation of the compositions had the following composition (wt.CH.): EPDM — 100;
HDPE - 10 80; peroxide Dicumyl 1-2.

Keywords: Polyolefins, thermoplastic elastomers, homogenization, rolling altax, sulfur, high
density polyethylene, ethylene-propylene copolymer, modification, enthalpy, entropy.

HagexxHocTh M J0NTOBEYHOCTh M3AENUN M3 CIIMTOrO MOJUATHUICHA MOYKHO TapaHTHpPOBATh,
pacronarasi TaKxe JaHHBIMU 00 U3MEHEHUH CBOWCTB 3TOTO MaTepualia BO BpEMEHHU IPU BO3ACHCTBUN
Pa3IMYHBIX arpeCCUBHBIX CpeJ Kak MpH MOBBILIEHHOHN, TaK W MpU KOMHATHOW Temmepatype[l, c.304,
2,c.423, 3, c.224]

[lpu oSKcmmyaTanuu  MOMUMEPHBIX  MaTe€pHaioB  HEOOXOAWMO  YYHWTHIBATH  BIIUSTHHE
arpecCUBHBIX >KHJIKOCTEH Ha MX OCHOBHBIE cBoicTBa. McciemoBana ycroiuuBocTs IIOBII u ero
CTaOMIIM3UPOBAHHBIX 00Pa3LOB K pa3jiMuHbIM THHaM Hedredl n HedTenpoaykToB. B cBs3u c 3THM,
BOXHO OBUIO BBIACHUTH BIMSHHE CTAOMIM3aTOPOB Ha Ipolecchl HaOyxXaHHsS B HEPTENPOMYKTax
[1, c.304, 2, c.423, 3, c.224, 4, ¢.28, 5, ¢.96].

Uccnenosans! 4 tuna Hedru: banaxanckas, [llupsanckas, TypkmeHckas, KameHHOyTONTBHAS,
a B KauecTBe He(TeNnpoayKTOB aBTOOCH3UH A-72, A-93, nuzenbHoe TommBo «JI». O6pasusr [19BIT
MOrpykajld B BHJE IUIACTUHOK TOJNIIUHOW B 1 MM B TE€pMETHUYHYIO CTEKJIIHHYIO TNOCy1y, T
BBIICP/KHBATH JUTHTEILHOE BPeMs IIPH KOMHaTHO# Temmeparype -20°C. 3HauHTEeIbHOE yXy/ILICHHE
MPOYHOCTHBIX CBOKMCTB HabmromaeTcs y oOpas3loB mociie 12 MecsSYHOro KOHTAaKTUPOBAHHUS C
OanaxaHckoil He(pThIO, CPAaBHUTENBHO XYJIIIME CBOWCTBA MpOsBISIOT obpasisl [19BII, comepxkamue
TY u Tuoankopena-MBII, kak 1o cBouM AeQOpPMAaIOHHBIM, TaK U MPOYHOCTHBIM TOKa3aTeIsIM.
Ucxonuerit [I9BII coxpansieT cBOW CBOHCTBAa Ha JIUTEIBHBIN TMEPHOJ. BBICOKYIO yCTOWYHMBOCTH
NPOSIBIISIIOT 00pasipl, cofiepxkaniue cradunuzaropsl Jnaden-HH, benzon-00 n HamomHuTem

B Tabn. 1 mnpuBomsarcs pesynbrarel HaOyxanuss [IOBIl um ero craOMIM3upOBaHHBIX
KOMITO3UIIMK B Pa3IuuHbIX HePTH U HepTenpoaykTax. OOpa3ubl B CPaBHUTEIBHO OOJBILIEH CTEIEHN
HaOyXaloT B TakuX He(QTENpoAyKTax, Kak aBToOeH3uH A-72, A-93. C yBennueHHEM BpEeMEHHU
KOHTAaKTUPOBAHUS CTENIeHb HaOyXaHHs BO3pacTaeT. 3HauUUTeIbHOEe HaOyXxaHue HaOIr01aeTcs B IEpBbIe
MECSILIbl, 3aTeM CKOPOCTb Ha0yXaHUsl 3aMe;yIsieTcs, a B HEKOTOPBIX ClydasX HE M3MEHSeTCs.
AHanu3upyst JaHHbIE, MOXKHO 3aMeTHUTb, 4To 00pasisl [I9BII, crabunusuposannsie Auadpenom-HH n
benzonom-00 u Tuoankopenom-MBII, HaOyxaloT HE3HAUYUTEIBHO. DTO, 110 BCEH BUIUMOCTH, CBSI3aHO
C MENKOC(EepOIUTHON CTPYKTYypo#l yka3zaHHBIX oOpasio [IOBII, oka3wiBaromieli conpoTHBICHHUE
TG Py3un HeYTENPOIYKTOB B TIOJIUMEPHBIA 00BEM.

B Hedtn HaOyxaHWe MPOMCXOJMT B MEHBIIEH cTereHH. VCKiroueHne cocTaBisieT KaMeHHO-
yronpHas HeQTh, B KoTopoli HaOyxanue ucxoxnoro [I3BII uepe3 12 mecsues goxomut no 8,4 %. B
npucyrctBun crabmimzatopa duadhena-HH naOGyxanue 3a 3ToT mepuon He mpesbimaet 2,16 %. U B
JAHHOM CJIy4ae IPHUCYTCTBHE CTaOHMIIM3aTopa JaeT TOJOXKHUTEIbHBIA A(PQeKT, 3aKII0Yaromuics B
YMEHBIICHUH cTeNieHn HaOyxaHus B pa3nuyHoil Hedtu u Hedrenpoaykrax. HemanoBaxHoe 3HaueHHE
MIPH 3TOM MpPHOOpETaeT M3MEeHEeHHe (PH3NKO-MEXaHWYECKUX CBOMCTB 00pa3IOB IOCHE UINTEIHHOTO
BO3/IEICTBHA BBIIIEYKa3aHHBIX CPEI.
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Tabmuua 1. Crenens HaOyxanusi II9BII u ero craOmim3npoBaHHBIX 00pa3LoB B HEYTH H
ToruBax npu Temneparype + 20°C, macc. %

TIDBII+ TI9BI1+Tuan TI5BII+
benson -00 kopen-MbII | Juaden-HH
Ne Cpena Bpewms HabmogeHus, Mecsy

NeIIOBIT I[I3BIT+TY

2
1
4
8

2

|| |YN|a|xt|o|YV]|a||o|DN|a|<x|o

1. | bamaxanckas HeTH

1,69
1,82
2,16
2,22
1,73
1,91
2,08
2,15
1,72
1,86
1,88
1,95
1,41
1,54
1,66
1,62
1,70
1,80
1,88
1,92

2. | lInpBanckas HepTH

1,67
1,97
2,23
2,52
1,71
2,38
2,41
2,34
1,70
2,18

45
2,54
1,38
1,65
1,94
2,01
1,68
2,14
2,39
2,48

3 KameHHo-yronpHas
' HEPTH

4,94
6,16
7,36
8,41
5,80
7,05
7,45
7,96
1,50
1,69
2,08
2,21
6,52
6,68
6,84
6,78
1,44
1,65
2,04
2,16

4 TypkmeHckas
' HEPTH

1,34
1,72
2,01
2,42
2,31
1,08
1,50
1,64
1,26
1,33
1,37
1,44
1,01
1,24
1,36
1,34
1,23
1,28
1,32
1,40

5.| ABroOeH3uH A-72

4,33
4,62
4,50
4,90
3,62
3,85
4,12
4,10
3,52
3,59
3,95
4,03
3,75
3,96
3,84
4,02
3,50
3,55
3,81
4,0

6.| ABroOeH3uH A-93

4,30
4,72
5,03
4,81
3,72
3,74

4,20
4,30
3,59
3,68
3,92
4,01
3,77
3,86
3,95
3,61
3,74
3,89
4,05

4,18

7 JmenpHOC
’ TOILIMBO

1,85
2,02
2,60
3,80
1,12
1,4

1,78
1,80
1,11
1,20
1,47
1,71
1,15
1,52
1,84
1,87
1,08
1,16
1,45
1,68

B 3aBHCHMOCTH OT MeECTOpOKAEHHS, He()Th OKa3bIBAE€T OIIYTUMOC BIHSHHE Ha (HHU3UKO-
MexaHudyeckue cBoiictea (Tab:. 2) [19BII.

Tabnuna 2. Bnusaue HeTH pa3IMYHBIX MECTOPOXKICHUH Ha (PU3MKO-XMMUYECKHE CBOWCTBA
[19BII u ero cTabMIM3UPOBAHHBIX KOMITO3UIIUN depe3 12 mecsIes.

[I5BI1+ berson | [I3BII+/Inaden- [5BIT+Tuankoden-

Ne Hedrs TOBIT -00 HH TOBIFTY MBI

oy g, % oy €, % [ &% | o, | 5% o, €, %
1. |HUcxonmHble cBOMCTBA 370 300 375 320 394 420 | 367 | 300 454 370
2. |llupsanckas HeQTh 382 | 350 | 405 850 | 405 350 | 350 | 210 370 -
3. |Typxmenckasg Hepp | 395 | 350 | 320 800 370 870 | 380 - 206 150
4. Ejgf:“o'ym““*a" 368 | 400 | 390 | 730 | 350 | 300 | 340 | 250 | 352 -
5. |banaxanckas HEPTh 342 | 650 | 338 750 340 900 | 318 | 195 295 200
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PAIIMOHAJVIBHASA IIEPEPABOTKA IIMPOKOHAEHCATA -
INIOBOYHOI'O NIPOAYKTA MPOU3BOACTBO 9TUJIEHA

npocheccop, 00kmop mexuuueckux Hayk, 3agedyrouiuii 1avopamopuu Caovizcoe @. M.,
00KMOp XUMUYECKUX HAYK, 2]IA8HbLI HAYYHbLIL compyoHuk Mazeppamoea 3. IO.,
oouenm, KAHOUOAM XUMUUECKUX HAYK, cmapuiuii Hayunotii compyonuxk Laoxcues I. H.,
KAHOUOam XumuuecKux HayK, eeoyuiuii Hayuuotit compyonux /caxanoapos I11. /.,
unycenep Mameooea U. I,

A3zepoaiioican, baxy, Hayuonanonan Axademusn Hayx, Hncmumym Kamanusza u
Heopzanuueckoit Xumuu um. M.®. Hazueea, nabopamopusn «llepepabomka no6ounslx npooykmoe
XUMUUECKOU RPOMBLULTIEHHOCHLU

Abstract. Process of processing of the light pitch received on installation of a pyrolysis of oil
hydro-carbonic raw materials is investigated. With use of rectifying methods and also a way of
winterizing it was succeeded to emit benzene, the having purity of 99,1 %. The complex catalyst
providing increase in content of benzene and toluene in transmutation products and formation of a
valuable product - petro-polymeric pitch is developed and applied to process of processing of pyro-
condensate. Regularities of catalytic processing of pyro-condensate are studied and optimum
conditions of process under which the content of benzene in transmutation products is 51,2 % are
found: processing temperature of 80 °C; duration of process is 4 hours, concentration of the catalyst
in pyro-condensate of 3,5 %. The analysis of chromatographic and experimental data showed that
when processing pyro-condensate in the presence of complex catalyst contents and the limiting, and
unsaturated aliphatic hydrocarbons decreases, the amount of benzene and toluene increases and
slightly the content of ethyl benzene and styrene changes. As for di-, three - alkyl of derivate of
benzene and aromatic hydrocarbons with unsaturated deputies and also bicyclic compounds, is
observed sharp decrease of their percentage in resultants of reaction. As a result of the conducted
researches the rational scheme of waste-free processing of pyro-condensate, by-product of installation
of a pyrolysis of oil hydro-carbonic raw materials is developed.

Keywords: pyrocondensate, heavy pitch, benzene, toluene, neftpolimerny pitch, complex
catalyst, pyrolysis, oil carbon raw materials, complex processing, pyrolysis installation

OnHa W3 TEepBOOYEPENHBIX 33Jad COBPEMEHHOH He()TEeXUMHUYECKOH IPOMBIIUIEHHOCTH —
palroHaNbHOE HCIIONB30BaHNE IMOOOYHBIX TMPOIYKTOB HedTenepepaboTku. Ha ceromusmHuil neHb
JKUJIKUE TIPOAYKTHI MUPOJIM3a HE(PTSHOTO YIIIEBOJOPOJHOTO CHIPBS, IMOJyYacMble B 3HAYMUTEIBHBIX
KOJIMUecTBax Ha ycraHoBKax OII, sIBISFOTCS BaKHBIM CHIPHEM JUTS TPOM3BOJICTBA OCH30J1a, TONYOna,
KCHJIOJIOB, STHJIOCH30JIa, CTHPOJIA, TUBHHUWIA, [UKIJIONCHTaIUCHA, HAPTANWHA U €ro METHJ-, 3THIIb-,
W30TPOITUITB- IPOU3BOJIHBIX, & TAKKE JIPYTHX LIEHHBIX YTIIEBOAOPOJOB HepTeXUMHYecKoro cuuTesa [1].

[Tocne BbiieeHUS OoraTol ajKeHaAMHM Tra30BOM (Dpakiyu, IIEJIEBBIX MPOIYKTOB Ipollecca
MUPOJIN3a, TOTYYaroT MUPOKOHAEHCAT (JIeTKasi CMOJIa), OCHOBHBIM MPOJYKTOM NepepaboTKH KOTOPOit
spisiercsi OeH3on. B cocraBe mupokoHzieHcaTa coaepikanue Oenzona gocturaet 40-50 % ot macch
KUAKUX TpoayKToB. CebecTommMocTs O€H30IIa, TTOIYYeHHOT0 U3 MUpoKoHaeHcaTa, Ha 3040 % Hmke
cebecTonMOCTH OeH30J1a, MPOU3BOAMMOrO APYTUMH METOIaMu [2].

W3zBecTHO, uTO B HacTosmiee Bpems noutu 50 % mMupoBoro mpousBoAcTBa OEH30Ja OCHOBAHO
Ha TiepepaboTKe MUpPOKOHIeHcaTa. OJHAKO HWCIIONb3yeMble B TPAKTUKE TEXHOJOTHH BBIICICHUS
OeH30J1a SHEPro- ¥ MaTEPHATOEMKH U TPEOYIOT 3HAYMTENBHBIX 3aTpar [3].

Kpome Toro, BceM CyLIECTBYIOIIMM TEXHOJOTHSAM BbIAEICHUS OEH30J1a COIMYTCTBYIOT
MPOIECCHl TEPMHUYECKOTO U KATAIMTUYECKOTO THUAPOJICANKIIIMPOBAHUS THAPOCTAOMIIN3NPOBAHHOW U
THAPOOYHIICHHON OEH30JI-TOIYOJI-KCHUIIONBHOHN (PpaKiiiy MUPOKOHAeH caTa [4].

Lenmpro MPOBENEHHBIX UCCIICIOBAHNNA OBIIIO CO3MIaHUE YIPOMIEHHON TEXHOJOTHUECKONH CXEMBI
KOMIUIEKCHOH MepepaOOTKU JIETKOW CMOJIbI JJIs BBIACICHUST OEH30JIa BBHICOKOH YMCTOTHI, SHEPro- U
MaTepuranocoeperaronei, NCKI0Yanel Iporecc ACaTKWINPOBAHAI U TPEOYIONmEl OTHOCHUTENIHEHO
MaJIbIX 3aTpar.

B kadecTBe 00BbeKTa IKCHEPUMEHTAILHBIX HCCIEAOBAaHUN HCIOJIb30BaHA MIMPOKas (Hpakius
MUpoKoHeHcaTa C¢ mpenenamu kumneHus 70+150°C, momydeHHas Ha YCTaHOBKE IIPOM3BOJICTBA
stunena JI1-300.
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Wzyuenne cocraBa NHPOKOHICHCATa XpoMaTorpaguyeckuM METOJIOM Ha Xpomarorpade
«Agilent 7820A» u Ha XpoMaTo-Macc-crieKTpockonuueckoit cucreme «Claus 500» nokazano Hanuuue
B HEM LIMPOKOIO CIEKTpa YIJIEBOJOPOJOB — apOMaTHUSCKHX (aJKHI3aMEIEHHBIX OeH307a),
apOMaTUYECKUX C HEHACHIICHHBIMU CBSI35IMH B OOKOBOI LienH, OUITUKINYECKUX U T. 1.

B wuccnemyembix oOpasuax coiepkaHue Oenszonma poxoawno no 42,2 %. Paszpenenue
MMAPOKOHICHCAaTa Ha (PAKIHH IPOBOIMIOCH COUYETAaHHEM IIPOCTON M a3eoTpomHOU (C BBIOOpOM
peKTU(UKAIMMOHHOTO  areHTa) pekTuuKanuil. VHIUBUAYyaIbHBIM  YTJIEBOJOPOAHBIA  COCTaB
MTHUPOKOHIEHCATa MEHAECTCS B IMUPOKHUX Tpeaenax (Tadim. 1).

Tabnuna 1. UEquBUAyaIbHEIN YTIEBOIOPOIHBINA COCTAB TUPOKOH IEHCATA

Ne YTIEBOIOPOIBI cocras, % Ne YTICBOIOPOABI cocras, %
1 4,76 9 M30TTPONMIOEH30JT 1,40

2 1,49 10 CTUPOJ 9,42

3 1,02 11 1,2,3-tpumeTniioeH30 3,53

4 0,53 12 KCHUJIOJIBI 4,33

5 0,42 13 BHHHUJITOITYOJIBI 2,64

6 0OeH30I1 41,20 14 METHJICTHPOJIBI 4,89

7 TOJTYOJI 17,60 15 LIMKJIONIEHTAUEH 1,39

8 STHIOEH30IT 4,89 16 IUIAKIIONEHTaTUEH 0,20

B xome oskcmepmmenrta Opuim BhiAeNneHBl (paknumu ¢ mpenenamu  0+70°C, 70+105°C,
105+125°C, 125+150°C u ocraTok (Tadm. 2).

Tabnuna 2. Comepkanue BbIIeICHHBIX (hpakIKui B MUPOKOHAEHCaTe (Macca MUPOKOHIeH caTa,
B3aTOro Ha pekTudukanmo 200 r.)

o BBIJIEIEHO
(bpaxuus, Temnepatypa, °C Mmacca, I. MaccoBasi JIOJsI Ha B3SIThIA MUPOKOHAEHCAT, %
070 20,36 10,18
70+105 85,40 42,70
105+125 56,50 28,25
125+146 33,56 16,78
0CTaTOK 4,18 2,09
Bcero 200 100

Kaxnas ¢pakuust aHaIM3UpoBalioch Xpomarorpaduveckd, W ObUIO ONpenesieHO, YTO BO
¢dpakiuu ¢ TemreparypHbeiMu uHTepBasiamMu 70+105°C coxepxanue Oenzosa coctasisier 90,5 %.
IMocne BeimeneHust y3koi OcH3oibHOM (pakiuu (78+80°C) u e€ neperoHkH ObLI MONY4YeH OCH30J
yuctotor 94,5 %. JlanpHeliniee TOBBIIIEHHE KOHIEHTpPAIMM O€H30Jla TMPOBOAWMIOCH ITyTEM
a3e0TPONHON peKTH(pHUKAMKU OSH30JIbHOW (PPaKIMU CO CTAHJAPTHBIM PEeKTU(UKAIIMOHHBIM areHTOM —
Bozoii npu Temnepatype 70°C. B pe3ynbraTe Obljla JOCTUTHYTA IIpefelibHas KOHLIEHTpauus: OeH301a,
cootBetctBytomas 99,1 %.

C 1enpl0 WCKITIOYEHWS] KPaTHBIX CTaJWid peKTHU(UKAIMK I TOMydeHHs OE€H30Ja BBICOKOM
KOHIIGHTpaI OBbLT HCIIOJIb30BaH METOJI BHIMOPKMBAHUS OCH30JBHOW (Dpakinu HIDKE TeMITepaTyphl
3amep3anus Oersona (5°C). [Ipumenenue Takoro rpuéma odecrieurio nmomydeHue oensona 99,1 %-it uucToTsL

CrnenyronmM STarioM UCCIIEOBaHMN Obuta TiepepaboTKa MHPOKOHJIEHCATa B MPHUCYTCTBUU
KOMIUIEKCHOTO KaTajau3aTopa, pa3pa00TaHHOTO aBTOpaMH JaHHOW pPa0OThHI, MPUTOTOBIEHHOTO Ha
OCHOBE XJIOPHCTOTO AMIOMHUHHUA U Toiyousa. [logo6HOro TrIia KaTaau3aTop B CBOE€ BPEMsI HAIIEN CBOE
npuMeHeHue [5,6]. OqHako npenaraeMplii B HACTOSIIIEM HCCIICIOBAaHUH KaTaIN3aTOp OTIIMIAETCS KaK
CIocoOOM  MPHUIOTOBJICHMS, TaK M  MCIOJb3YEMbIMA KOMIIOHEHTAMH JUIS  MPUTOTOBJICHHS
KaTaJIUTUYECKOU CUCTEMBI.

Karanutrueckas nepepaboTka MAPOKOHCHCATA MPOBOJIMIIACH HA YCTAHOBKE C KPYTIIOJOHHOM
KOJI0OM, CHAOXXEHHOW MEIIAJIKOH, TEPMOMETPOM M OXJAJAMTEIbHOH cucTemou. Ilocie 3aBepiicHUs
OTIBITA KUAKAS YaCTh OTACIIIACH U MOABEPrajiach XpoMaTorpaduieckoMy aHaIH3Y.

N3yueHne 3akOHOMEPHOCTEH KAaTATUTUYECKOH MepepadOTKN MUPOKOH/IECHCATa U YCTAHOBIICHHUE
e€ ONTUMANTFHBIX PEKUMHBIX MAPaMETPOB UCCIEIOBATIOCH B TeMIiepaTypHoM uHTepBaiie 30+90°C, npu
BPEMEHHU KOHTaKTHpoBaHus 1+6 yac, KOHIeHTpauu Katanmsaropa 1,5+5,0 %.
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AHanu3 XpomarorpaUuecKux ¥ IKCICPUMECHTAIBHBIX JIAHHBIX TMOKa3aJ, 4YTO IMpH
nepepaboTKe MUPOKOHJACHCATa B MNPUCYTCTBHM KOMIUICKCHOTO — KaTallu3aTopa COJECpiKaHUe
anu(aTUYeCKUX YIieBOIOPOIOB KaK MPEICIIbHBIX, TAK U HEMPEICIbHBIX YMCHBIIAETCS, KOJIUICCTBO
OcH30J1a U TOJIyOJIa B CMECH YBEIIMYMBACTCS ¥ HE3HAUYMTEIIBHO MEHSETCS COJIEPIKaHUE ATIIIOCH30J1a U
ctuposia. OIHOBPEMEHHO HaOJIOAAIOCh PE3KOE YMEHBIICHHE IPOIICHTHOTO COACPKAHUS M- U
TPHANKHUI3aMEIEHHBIX ~ OCH30JI0B W apOMATHYECKMX  YTIICBOJOPOJAOB C  HEHACHINCHHBIMU
3aMECTHTENISIMU, a TaKKe OWIMKIMYecKMX coeAuHeHWd. Bo Bcex ombiTax — obpasyercs
He(dTemoIMMepHas CMoIa.

W3ydeHo BIMsIHUE TeMIIEpaTyphl HAa TPOIECC KATATUTHYECKOW TMepepadOTKM MHPOKOHJICHCATA
(tabn. 3). MccnenoBanms oKazaiy, YToO TOBBIIIEHHE Temiieparypsl 70 80°C MOI0KUTENEHO CKa3bIBACTCS
Ha cojiepkaHuK OeH30lla B cOCTaBe Kartaimzara. JlanpHelliee yBEIMYeHUE TeMIIePaTyphl CIIOCOOCTBYET
TIOHIKEHUIO ATOTo Tokasatens. Tak, ecmu mpu 30°C comepxkanne 6en3omna coctaBmio 40,41 %, To mpu
80°C aT0T noKaszareiib moBbimaetcs A0 59,97 %, a nanee mpu 90°C noHrmwkaercs 10 44,86 %.

Tabmuna 3. Buusaue TemmepaTypsl Ha HPOIECC KATAIMTUYSCKOW TMepepadOTKH
MUPOKOH/IeHCaTa (KOHIIEHTpanus Katanuzaropa 3,5 %, MpoJoKUTENBHOCTD OMbITa 4 Jaca.)

Temmepatypa, °C COJIepKaHUe YTIICBOJOPOIOB B KaTamsare, % Bexon HedTenmommMepHoi
’ amdaruyeckue | OSH30J | TOJNYOJ | ATWIOCH30J | CTHUPOJ | CMOIIBL, Ha B3STOE ChIPhE
30 3,55 40,41 17,60 4,83 7,96 9,95
40 3,43 40,64 18,02 4,80 7,95 11,36
50 3,40 42,40 24,27 4,72 7,89 12,76
60 3,22 46,03 24,96 4,69 7,74 17,45
70 3,07 48,26 25,21 4,38 6,82 20,60
80 2,80 50,97 25,75 4,50 6,72 21,20
90 2,42 44,86 25,54 441 6,08 22,25

BBI10 HMccnenoBaHo BIMSHUE BPEMEHH KOHTAKTa (TPOIOKUTENFHOCTD PEaKInK) Ha TpoLece
KaTaJUTHYeCKOW repepaboTku mupokoHaeHcara (Tabmn. 4). Kak BHIHO W3 JaHHBIX OMBITOB, PEAKITUSL
NPOTEKAaeT MHTEHCHBHO B TEUCHHUE 5 4, 3aTeM HAOIIOAAeTCs] HEKOTOPBIH CIaj, YTO COMPOBOXKIACTCS
HEKOTOPBIM ITOHMKEHHEM COJIepKaHusi OEH3071a B MUPOKOH/ICHC CATE.

Tabmuua 4. BausHue NPOAOIKUTENBHOCTH PEAaKUMH Ha IPOLEcC KaTaluTHYECKOH
nepepaboTKH MUPOKOHIeHcaTa (Temmeparypa 80°C, KoHIeHTpanus katanusaropa 3,5 %)

MPOJIOSDKUTENLHOCTh COJIepKaHUe YTIICBOJOPOIOB B KaTanm3are, % Boixon HedrernommMepHoi
mporiecca, yac anupaTHYeCKue | OCH30J1 | TOJYOJ |3THIOEH30JI | CTUPOJI| CMOJIBL, Ha B3SITOE ChIPhE

1 4,12 41,08 16,00 4,85 9,23 9,98

2 3,42 42,78 17,81 4,82 7,73 11,76
3 3,15 43,79 19,94 471 7,58 14,31
4 2,91 51,20 25,70 4,56 6,72 21,20
5 2,65 49,44 26,96 4,94 6,54 21,93
6 2,59 49,21 26,77 4,84 6,55 21,80

B pesynbraTe u3ydeHHMs BIMSHUS KOHIIEHTpAlMM KaTajiu3aTopa, B3STOIO B pacyeTe Ha
MCXOJIHOE CBHIPbE, Ha IMPOLECC KaTAIUTUUECKON MepepadOTKU NMUPOKOHAEHCATa, ObUIO yCTAaHOBJIEHO,
4TO MOBBIINIEHHWE KOHIEHTpauuu mnocienuero ot 1,5 % no 3,5 % Benér K pe3koMy YBEIHYECHHUIO
conepxkanus Oenszona ot 41,08 % no 51,20 %. OnHako manbHEHIINE POCT 3TOrO MapaMmerpa He AaéT
3aMETHBIX U3MEHEHUH, HE3HAYUTEIBHO MTOHMKas ToKa3aTesb (Talu. 5).

Tabmuia 5. BausHue KOHIICHTpaUK KaTtaau3aropa (B3sSTOTO B pacueTe Ha MCXOMHOE CHIPHE)
HAa  MpOIECC  KaTaJIUTUYEeCKOH  mepepaboTKu  mUpokoHuaeHcara  (temmeparypa  80°C,
MPOAOIKUTENBHOCTD OTIBITA 4 Yac.)

KOHIICHTPALWSI KaTaIM3aTopa, COJIeprKaHue YIIIeBOJIOPOIOB B KaTaiuzate, % Bsixon HedyrenonmmepHoit
% aymdarrgeckue | 6eH301 | TOyon | 3TWIIOSH30MI | CTUPOJ | CMOJIBIL, Ha B3SITOE ChIPhEe
15 4,34 41,08 | 20,79 4,80 7,56 16,56
2,0 3,85 4590 | 22,88 4,60 6,85 18,70
3,5 2,91 51,20 | 26,11 4,58 6,73 20,80
4,5 2,79 50,50 | 26,06 4,42 6,03 21,55
5,0 2,60 50,26 | 25,48 4,39 5,96 21,63
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Takum oOpa3oM, ObUTH HaWJEHBI ONTHMAIBHBIE YCIOBHS KOMIUIEKCHOM KaTaTUTHYECKOM
nepepaboTKu JIETKOW CMOIBI: coaep:kanne OeHzonma coctaBmio 51,2 %; temmeparypa 80°C; Bpems
MPOAOJDKUATENBHOCTH TIpotiecca 4 4; KOHIeHTpalws KaTanuzaropa 3,5 %. B pe3ynpraTe mpoBenEHHBIX
WCCIICIOBaHUNA pa3paboTaHa palliOHAIIbHAS cXeMa Oe30TXOMHOW TmepepaboTKM JIETKOM CMOJBI C
MCTIIONB30BaHHeM 3()()EKTHBHOTO KOMIUIEKCHOTO KaTalnu3aTopa Ha OCHOBE XJIOPHAA aTIOMUHUS H
TOJyoJla, TOCTUTHYTO YBEIIMYEHUE COAEp)KaHMs O€H30J1a M TONyoJia B MHUPOKOHJACHCATE, BBIIACICHHE
OcH30J1a BBICOKOH YHCTOTHI U 00pa3oBaHUE B OLIYTHMBIX KOJMUYECTBAX HE(PTEIOTUMEPHON CMOJIBI.
[Tonmy4eHHBIE 3KCTIEPUMEHTANbHBIC JaHHBIE TTOKA3aId BO3MOXKHOCTh BBIJCNICHHS U3 MHUPOKOHAEHCATA
U IpyTUX MPUCYTCTBYIOIINX B HEM YIIIEBOJOPOAOB, B YACTHOCTH CTHPOJIA.
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