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MacruxoBast kamenp (Pistacia lentiscus L.), cMona, copepalnasi B CBOEM COCTaBE CMOIY M 3(HPHOE Mac-
10 (1-2 %), monmydeHHas IMyTeM HAHECEHMs [UIMHHBIX HAIPE30B HA CTBOJ U TOJICTHIC BETBU IBKAIMIITA, KOTOPBII
MIPON3BOAMIICS BEKaMH. DBKAJIUIIT, KOTOPBIN IIUPOKO KYJIBTUBUPYETCSI B CTpaHax OT Mo0epesxbst 10 Cpean3eMHOro
Mops B MHpe U B OrelickoM 1 Cpeu3eMHOMOPCKOM PErHOHaX B HalIeH CTpaHe, C APEBHUX BPEMEH ObLI YacThIO
QJIBTEPHATHBHON MEIUIMHBL. DTO PACTEHHE B BHJE KYCTa C 3€JICHBIMH apPOMAaTHBIMU JIMCTHSIMH, BBICOTA KOTOPBIX
MOXKET JIOCTHTaTh 6-8 M; IMEET IKOHOMHUYECKOE 3HAYEHHUE M3-3a IPOMBIIIIEHHOTO U MEIUIIMHCKOTO MCIIOIb30BaHUS
3(HPHBIX Macel U CMOJBI B €T0 JIMCThSIX M IUIoAaX. MacTHKa, IMOMy4eHHAs! U3 3TOTO JIEPEBa, NCTIONb3YETCs MPU
JIEYeHNN MHOTHX 3a00JIeBaHMH, TAKUX KaK paK, OCIIEHCTBO, YECOTKA U YKYCBI 3MeH, u3kora. O0iacTh MpUMEHEHNS
HE OIPaHNYMBAETCS 3TUM, HO MACTHYIHAS CMOJIA UCIIOIB3YETCsI BO MHOTHX OTPACIIsiX, TAKMX KaK MEANIMHA, KPacka,
KOCMETHKA U CTPOUTENBCTBO. B 3TOM HccnenoBanny 0co60e BHUMAHKE YACIACTCS KOMIIOHEHTaM, ITPOUCXOK/ICHHIO,
00JIacTsIM MCHOJIB30BAHMS 1 BIMSHUIO MACTHYHON KaMeIl Ha 3710pPOBbE YEIOBEKA.

Mastic gum (Pistacia lentiscus L.), resin containing resin and essential oil (1-2 %) in its composition, obtained
by making long scratches on the trunk and thick branches of the gum tree, which has been produced for centuries. The
gum tree, which is extensively cultivated in the countries with a coast to the Mediterranean region in the world and in
the Aegean and Mediterranean regions in our country, has been a part of alternative medicine since ancient times. This
plant is in the form of a bush with green, aromatic leaves that can reach 6-8 m in height; It has an economic importance
due to the industrial and health uses of the essential oils and resin in its leaves and fruits. Mastic gum obtained from this
tree is used in the treatment of many diseases such as cancer, rabies, scabies, snake bites, and heartburn. The usage area
is not limited to this, but mastic gum is a part of many industries such as medicine, paint, cosmetics and construction.
In this study, the components, origin, usage areas and effects of mastic gum on human health are emphasized.

Kniouesvle cnosa: 340POBbLEC YCIIOBCKA, COCTAB, MACTUKOBAs KaMC/lb, KaMC/Ib.
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Introduction. Tiirkiye harbors an important diversity of species due to its geographical location and the fact that it is
surrounded by seas on three sides. One of the most important of this diversity is the mastic tree, a member of the Anacar-
diaceae family, which grows in the Aegean region, especially in Cesme and Karaburun districts in our country. The mastic
tree is an economically important plant due to the industrial and health uses of the essential oils and resin in its leaves
and fruits. In some countries such as Tunisia and Algeria, the oil obtained from this tree is used in daily foods, salads and
pastries. Its essential oils are used as a therapeutic agent in rabies, intestinal and lung diseases, scabies and snake bites,
heartburn and various dental diseases.

The mastic tree (Pistacia lentiscus var. chia Duham.) is the sole source of commercial mastic gum, which is obtained
by utilizing the trunk and branches of the plant. Due to the low yield of females, only male trees are used in mastic pro-
duction. Today, mastic is a natural resin used in more than sixty fields, especially in the food, perfume and pharmaceutical
industries (Onay et al., 2016). Mastic, which has long been associated with the Greek island of Chios, has been produced
in neighboring Western Anatolia, in the Cesme peninsula of izmir, where the ecological conditions are the same, although
not as widespread and abundant as in Chios. However, as a result of the decrease in agricultural activities in the peninsula
in the last 20 years, mastic tree cultivation has been negatively affected and the existing mastic tree presence has been
under the threat of extinction due to intensive construction.

Mastic gum is a valuable product that has been produced for centuries, cultivated and traded especially in Chios since
ancient times, and whose remains were found in the Uluburun shipwreck, which is considered to be the oldest shipwreck
in the world. Mastic gum is obtained by long scratches on the trunk and thick branches of the mastic tree and contains
resin and essential oils. Mastic gum, which is both an economic and scientific value, is a value that should be protected
for Turkey due to the components it contains and its benefits for human health.

Mastic Gum Tree. Gum trees grow naturally in countries with a Mediterranean climate such as Portugal, Spain,
France, Italy, Greece and Turkey. This plant, which can grow up to 200 m above sea level, is found in [zmir, Marmaris,
Kusadas1, Ankara Incesu, Kayseri, Mugla, Datca, Antalya, Tarsus, Ulas, Seyhan and Hatay regions in Turkey.

P lentiscus L., a natural vegetation of the Mediterranean and Aegean regions, belongs to the genus Pistacia of the
family Anacardiaceae (Sumacaceae) of the order Sapindales. Other important members of the Anacardiaceae family
include P. atlantica Desft. (hedgerow), P. terebinthus L. (melliferus) and P. vera L. (pistachio). However, P. lentiscus L.
can be easily distinguished from other species in the genus Pistacia in the Mediterranean and Middle East region due to
its evergreen habit.

Flowering in the mastic tree takes place in March-April and a large number of flowers are produced. In the gum tree,
which is a dioecious species, flowers without perianth develop in the leaf axils of 1-year shoots. The small, reddish flowers
are in clusters. Male flowers are compound, 1-2.5 cm long, and female flowers are sparse, 1-3 cm long. The fruits of the
gum tree are usually 4-7 mm in diameter, pointed, rounded, flattened at the edges. The color of the fruits changes from red
to black as they ripen. The fruits ripen between October and December.

Mastic gum is a liquid resin obtained in droplets by making longitudinal scratches on the trunk of a mature gum tree.
Usually the plant secretes this resin for self-protection. It has been reported that male plants have higher gum production
potential than females. At harvest time, white clay called “Trapezi” or “table” is sprinkled under the tree to keep the fallen
gum clean and transparent. After harvesting, the gum is collected and sacked by sweeping under the tree with a broom.
Harvesting is done twice a year in August and September. Rain during the harvest is undesirable and can spoil or erode the
gum. However, if the gum is fresh, it can also mix with rainwater and cause discoloration. Color is an important parameter
in the quality of gum resin. If the gum appears transparent and clean, it is of better quality because oxidized gum turns yel-
low and cloudy. Gum should be stored for a short time. The longer it is stored, the whiter it turns and then yellow. Mastic
gum production starts when the tree is 5 or 6 years old, but for maximum gum yield, trees should be over 12 years old.

Cultivation. The economic cultivation of the mastic gum tree is largely carried out in the south of Chios within the
Chios mastic gum producers’ association. This cultivation discipline was included in the Representative List of the Intan-
gible Cultural Heritage of Humanity by UNESCO in 2014.

Gum tree cultivation requires work all year round. It starts from mid-June until July with the cleaning process under
the trees. In addition to tools specially designed to remove weeds, stones, dried branches and leaves, tools such as trowels
and dustpan are also used. Then white clay containing calcium carbonate, also called “masa”, is spread on the ground and
the area is leveled. This clay not only cleans the area but also accelerates the freezing and coagulation of the resin, giving
it a shine. This creates a clean and suitable surface for the gum to drip and for easy harvesting. After creating a suitable
area for harvesting, the next step is to make the first drawing on the tree trunk at a depth of 2-3 mm and a length of 4-5 cm
with a tool called “kentitiri”.

In order to ensure easy flow of resin, resin flows in drops through these scratches on the branches of the tree facing
the ground (Kilig, 2019). A mature tree can have more than 100 wounds, but excessive scratches cause premature aging
of the plant. The first drawing phase starts in mid-July and after a period of 3-4 weeks, there is a break of 10-15 days.
During this interim period, the dripping gum also hardens sufficiently to become palpable. While the gum flowing from
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the scratches is initially dull green due to the chlorophyll it contains, it turns yellow due to oxidation over time. In mid-Au-
gust, the first harvest is started. During harvesting, a spatula with a wooden handle is used to fill the gum into saddles.
After the first harvest is completed, drawings are made twice a week for 3-4 weeks. After the second drawings, there is a
second break of 10-15 days and after the break, the second picking is done. In the second picking, unlike the first, even
the smallest droplets on the ground are collected, including those hanging on the trunk and branches.

In the second collection, unlike the first, even the smallest droplets on the ground are collected, including those
hanging on the trunk and branches. With the second collection, the annual collection is completed. Mastic gum production
continues in this way from June to September. The harvested mastic is left to dry until November and then washed and
cleaned. During this washing, the “lostra” process is also performed, which gives the drops a shine. The harvested drops
should be stored at minus 20 °C for the best quality. Although mastic gum is a product that does not spoil or stale for many
years, it is recommended to consume it within 2-3 years after the production date in terms of quality.

Multiplication. Traditional propagation of the mastic tree takes place in three ways: germination of seeds, rooting
of cuttings and grafting. Gum trees, like other species of the genus Pistacia, are pollinated by wind. Gum can be obtained
after many years from the plant that develops from the seed and gum yield in these trees varies depending on the geno-
typic characteristics of the seed from which the tree develops due to the dioecious nature of the species. In addition, due
to fertilization problems such as parthenocarpy and underdevelopment of the ovary, germination rates of the seeds are
different between genotypes. Although the gum tree produces a large number of flowers, the number of fruits containing
viable seeds is very small and the fruits are mostly hollow inside and therefore have no seeds. Studies on fruits of different
colors showed that red or greenish-white fruits have an underdeveloped embryo or are parthenocarpic. In contrast to red
and white fruits, the viability rate of the seeds contained in black fruits is relatively higher and therefore harvesting the
seeds after they turn black increases the germination rate.

Sapling production by cuttings is traditionally done by planting 40-50 centimeter branch cuttings in February and
March. It has been observed that rooting success in cuttings production is low. The study conducted by Isfendiyaroglu
reported that rooting was observed in cuttings prepared from one-year shoots of gum tree when treated with different
hormone mixtures and that rooting was highest in cuttings taken in February and lower in other months. However, the
number of cuttings that can be taken from the mother plant is also limited as the number of gum-bearing elite trees that
can be used for propagation by cuttings is small. Although some promising findings have recently been obtained in cut-
tings propagation, there are still difficulties in vegetative propagation of the plant due to the low rate of adventitious root
development from cuttings (Mascarello et al., 2019). Mascarello et al., who studied vegetative propagation with cuttings
in vitro, reported that the rooting rate was low and the number of plants adapted to the in vivo environment was also low,
but quantitative findings on rooting percentage were not presented in the study. Although the recent results obtained in
rooting of cuttings are promising, it is necessary to convert these shrub-formed trees to tree form since the plants formed
as a result of gum tree propagation by vegetative methods in vivo acquire a shrub form. The products obtained from the
small number of gum gardens established with these traditional methods used for gum tree propagation are insufficient to
meet the demands. Therefore, the existing propagation techniques should be supported by biotechnological propagation
methods.

Components of mastic gum. The resin contains natural polymers, volatile compounds, aromatic compounds, phy-
tociterols, polyphenolic molecules and many active secondary metabolites that have been identified and isolated for the
first time in nature. The combination of 80 compounds whose structures have been determined confirms why gum resin is
so intensively used not only as food but also in health and personal care. While cis-1,4-poly-B myrcene has been identified
as the main polymer of the resin, it also contains a small amount (about 2-3 %) of essential oils.

Physical and chemical properties of mastic gum are given in Tables 1 and 2.

Table.1
Physical properties of mastic gum (Kilig, 2019)

Index Meaning
Density (d20) (g/ml) 0.96-1.08
Softening Point (°C) 45-55
Melting Range (°C) 85-105
Moisture (%) max 1.5
Total Ash (%) max 0.2
Natural Additives (%) max 1.5
Acidity Index 50-60
Saponification Number 70-85
Resolution msoluble in water (% soluble in isopropyl alcohol, acetone, hexane,

methanol, chloroform, diethyl ether, n-butyl ether
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Since 1930, chemical content studies have been carried out on the resin of Pistacia lentiscus species, but to date,
the entire chemical content of the resin has not yet been determined. Only eighty of them have been identified. These
components confirm why gum resin is used not only as food but also for health and personal care.

Table.2
Chemical properties of mastic gum (Kili¢, 2019)
Index Meaning
Gum Essential Oil (%) 1-3
Natural Polymer (Poli-f3-mirsen) (%) 25-30
Masticadienonic acid (%) 12-15
Isomasticadienonic acid (%) 12-15
Oleanonic acid (%) 6-8
Moronic acid (%) 3-6
Masticadienolic acid (%) 1-3
Isomastikadienolic acid (%) 1-3
Other Triterpenic acids (%) 3-5
Other Compounds (%) 20-25

Miyamoto et al. (2014) found that a-pinene is the main constituent of gum essential oil (82.26 %) and that the oil
contains twenty different constituents in varying proportions. These are B-pinene (2.96 %), B-myrcene (1.92 %), linalool
(1.50 %), verbenone (1.50 %), pinocarvenal (1.25 %), limonene (0.84 %), a-terpineol (0.77 %), B-caryophyllene (0.77 %),
B-caryophyllene (0.77 %), B-caryophyllene (0.25 %), and a-pinene (0.25 %), 73 %), verbenol (0.71 %), p-cymene
8-ol (0.54 %), myrcenol (0.43 %), p-cymene (0.41 %), camphenal (0.31 %), myrcenal (0.29 %), (E)-carveol (0.23 %),
2-undecanone (0.16 %), cariphylene oxide (0.14 %), a-caryophyllene (0.09 %) and (E)-Me isoeugenol (0.07 %).

It was stated that the ratio of a-pinene and B-myrcene in P. lentiscus L. essential oil determines the authenticity of
gum drops and the amount of B-myrcene determines the marketing status of gum drops. While 60-80 % a-pinene and
7-20 % B-myrcene content in the composition is a desirable feature, the increase in the B-myrcene ratio decreases the
quality of gum drops. The -a-pinene ratio in the content of gum drops should not be less than 99:1, and if it is different,
it indicates adulteration.

Apart from the monoterpene a-pinene (~80 %), which is the most dominant component in the essential oil,
monoterpenes such as f-pinene, camphene, f myrcene and limonene, monoterpene alcohols such as linalool and
B-caryophyllene sesquiterpene were also identified. Other components such as tyrosol, p-hydroxy benzoic acid, p-hydroxy
phenyl acetic acid, phenolic compounds such as p-hydroxy phenyl acetic acid, vanillic acid and gallic acid were reported
to have concentrations of less than 0.5 % in the essential oil.

It was observed that the polymeric fraction of the non-volatile part of the gum drops, which ranges from 3-10 %
and has a wide molecular weight distribution, has cis-1,4-poly B-myrcene as the main polymer. This polymer acts as a
plasticizer in the monomeric resin fraction. The B-myrcene, which is formed in high amounts in the tree itself and is found
in the essential oil, is a conjugated double bonded compound prone to polymerization. When the resin leaches from the
tree, f-myrcene rapidly polymerizes and solidifies by radical chain reactions.

Effects of mastic gum on human health. Medically important phytochemicals such as terpenoids, flavonoids,
phenolic and non-phenolic acids, fatty acids and essential oils isolated from the resin and different plant parts are the
reason why the mastic tree was used in pharmacological studies in the past. Today, the positive effect of gum drops on
oral and digestive disorders has been scientifically proven. Many researchers have investigated the beneficial effects of
gum drops on gastrointestinal disorders and its antimicrobial properties against Helicobacter pylori, Escherichia coli,
Bacillus subtilis, Staphylococcus aureus and Porphyromonas gingivalis strains. Due to its antiseptic effect, monoterpenes
and other groups of substances were found to have inhibitory properties against Helicobacter pylori, which causes peptic
ulcer. In a study conducted at the Faculty of Pharmacy of the University of Athens, it was found that gum and its oil have
a significant antibacterial and fungicidal effect. It was also reported that gum resin, which has antibacterial properties, also
functions as anti-inflammatory, antioxidant, antiatherogenic, hepatoprotective and cardioprotective properties (Onay et al.,
2016). In dentistry, gum gum, which provides protection against plaque formation on teeth by using as an oral antiseptic
against bacterial growth, is used in toothpaste production and as filling material. Beneficial effects of gum resin on the
regulation of plasma inflammatory in people with Crohn’s disease and the clinical course of the disease have also been
reported. In recent years, an increasing number of studies have shown that gum resin exhibits potential antiproliferative
properties against various types of tumors that cause cancer in humans, which may form the basis for future chemical
cancer prevention applications (Onay et al., 2016). Phenylpropane compounds, which are found in very small amounts in
the essential oil, have antiseptic and cramp-resolving effects. Mastic gum has also been used in skin ointments prepared
to heal inflammations caused by burns, eczema and frostbite, and to regulate cholesterol, triglycerides and blood pressure.
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Pharmaceutical companies use gum resin in the production of tablets and capsules, self-absorbing surgical threads and
wound bandages. It is added to drinks such as the Greek “ouzo” against possible stomach pains. In addition, Perikos, in
his book, mentions the resin’s aphrodisiac effect, its use in sunscreens due to its ability to absorb ultraviolet rays, its use
against gallbladder inflammation and stones, and its use against chronic bronchitis due to its terpene content, citing studies
on this subject.

Uses of mastic gum in the food industry. Mastic gum has a wide range of uses in the food industry. It is used as
a natural additive and flavoring agent in pastry products such as custard, ice cream, cookies, cakes, especially in milk
desserts; in beverages such as coffee, soda, sahlep; gum liquor, flavoring of alcoholic beverages; tobacco and of course
chewing gum. Turkish delight, biscuits, candy and halva with gum drops can also be added to these foods. In addition, it
is used as a preservative in ready-made soups, in breads to give flavor and prolong their life, to give consistency to spices
and different sauces, in fish dishes to deodorize by mixing with oil, and in polishing chocolates. Used extensively as
a spice in Arab countries, mastic gum is integrated into the traditional desserts and meat dishes of the peoples of Greece,
Turkey, Lebanon and Syria.

Conclusion. Mastic gum is a product used in many areas, especially in the food industry, which is increasing in
popularity day by day, and is of great importance both economically and in terms of health. However, it has been used for
the treatment of human health since ancient times. Today, mastic gum, which is intensively produced and traded in Chios
Island of Greece, is used in many products either raw or processed and is very valuable. However, mastic gum is in danger
of extinction due to both the inadequacy of reproduction techniques and increasing tourism investments. It is necessary to
take the necessary precautions and develop new biotechnological propagation methods before losing this richness in our
country, and accordingly, the production of mastic gum should be increased.

REFERENCES

1. Demir, E., (2018). Aksenik jiivenil sakiz agaci (Pistacia lentiscus L.) eksplantlarindan kallus kiiltiirlerinin
baslatilmast ve optimizasyonu. MS thesis. Batman Universitesi Fen Bilimleri Enstitiisii.

2. Kilig, M. U., Mascarello, C., Fascella, G., Zizzo, G.V., Mantovani, E., Ruffoni, B.,(2019). “Sakiz Agac1 Yetistiriciligi
ve Tiirkiye’deki Varlig1.”.

3. Onay, A., et al., (2016). “Sakiz agac1 (Pistacia lentiscus L.) yetistiriciligi.” Dicle Universitesi Basimevi 106.



COOEPXAHUE

3KOJNNIOr'MYECKOE OBPA30BAHMUE B LIENAX YCTONYMUBOIO PA3BUTUA

OPTAHU3AIMA MOJIOAEXHOT'O BOJIOHTEPCKOI'O IBUXKEHM A [10O ®OPMUPOBAHUIO
HABBIKOB BE30OITACHON XXU3HEJEATEJIBHOCTH HA TEPPUTOPUAX PAJIUOAKTUBHOI'O
3ATPA3HEHUA

5 B B Y0 03 (1S3 L PP UPRRRPSRRPP 6

OCOBEHHOCTU MEXIIPEMETHBIX CBS3EN DKOJIOTNU, ®U3UKU 1 MATEMATHKH B BY3E
T. C. Uuxkosa, H. A. CaBacrenko, 1. H. Katkosckas, E. I1. bop6otko, /1. Y. Pamiok, E. B. ®egopeHuuK ................... 9

IMOATOTOBKA IMTPO®ECCHOHAJIBHBIX BOJIOHTEPOB O3KOJIOT MYHCKOT'O
IMPOCBEIIEHUMSA B OBJIACTU PCO

(O I B B 1) (&) 47 1 2 FO OSSO PRSPPI 13

®OMUPOBAHUE SKOJOI'MYECKOM KOMITETEHIMH LIKOJIbHUKOB YEPE3 UCCJIEJJOBAHUE
OKOJIOTMYECKUX ITPOBJIEM POJHOI'O KPA

Y 2 T (S 07 2 (6 2 SO OO O OO PSP U ST PO TP OPRRTSRPP 18

DKOJOTM3NMPOBAHHAS METOANKA COCTABJIIEHUS XUMUYECKUX 3A/1AY
Bl L COMEHIOK ....uvveeieeeiiiiee e eeetee e e et e e e e e e e e e tae e e e e eettaaeeeeeeaaaaeeeeeeetsseseeeeaateseeeeeesssseeeseenaaseeeeeeenanseseeeennres 21

CASE STUDIES IN TEACHING LANGUAGES AND SCIENCE FOR SUSTAINABLE DEVELOPMENT
(AS PART OF A PREPARATORY DEPARTMENT OF EDUCATIONAL PROGRAMME)

L. V. Victorka, M. M. Bandarenka ..............ooveeoeeeee oottt e et e e et e et e e e e et esee et e seeeeeeneeen 25

OU3UYECKAS KYJIIBTYPA B DKOJIOTOOPUEHTUPOBAHHOM ITOJATOTOBKE CITEIIUAJIMCTOB:
DOOPMAT PEAJIN3ALIMN B YUEEHOM ITPOLIECCE

M. M. Kpyranesuu, O. H. Ounmryk, H. A. I'pumanoBud, A. M. HHaXTaH ...cc.ooeeviriiniiiiiniciienicneeniceeeeeieeesene 28

AKOJOTUUYECKOE OBPABOBAHUE — ®AKTOP DKOJOTUYECKON VCTOUYNUBOCTHU
K. T. Myxamenos, H. K. Hacuposa, JK. K. Myxamenos, A. H. Illepuaes, M. A. AHEBA............c.ccoeoveveieieieeeeeen. 32

CO3IAHUE HAYYHO-OBPA3OBATEJIbHOM SKOCUCTEMBI B OBJIACTU OXOTOBEIEHN,
PBIBOJIOBCTBA 1 SKOJIOTUYECKOI'O TYPU3MA

B. B.Yépnas, O. A. baunosa, b. Y. KouypoB, B. B. MACHEHHHKOBA ...............coueevviiiueeeieeeeeeeteeeeeeeeee e eereeseeeneeennean 35

PA3ZBUTHUE CUCTEMHOI'O MBIIIIJIEHNA B PAMKAX ITOJATOTOBKU
CIIEIUAJIMCTOB-3KOJIOI'OB

T HL JIQIAIIICBA ...ttt eee e e e e et e e e e et e e e e eeataaeeeeeeeaaseaeeeeeaseaeeeeeesaeaeeeeestaseeeseetaseeeeeennseeeeeeearreeens 40

ITOAT'OTOBKA 3KOJIOT'OB N HSE-CIIELIUAJINCTOB — HOBBIE PEAJIVN
N COBPEMEHHBIE ITOAXO/1bI

Bl E L TIHHACB ......c.uvvviiieeeeeee et e e et e e e e et te e e e e eeeataaeeeeeeeaareeeeeeeataeeeeeeettaaeeeeenaaaeeeeeeaareaeeeanares 44

421



KPYITbIA CTOJ1 KA®EP IOHECKO «AKTYAJIbHbIE 9KONTOM'MYECKUE
NMPOBJIEMbI XXI BEKA»

HEKOTOPBIE OCOBEHHOCTU KVIIJIN-TITPOJAXWM 3EMEJIBHBIX YHACTKOB 13 3EMEJIb
CEJIbCKOXO3SMCTBEHHOT'O HASHAYEHW S

Y B ST £ o RSP ORPRRRRRRRNY 49

PA3BUTUE BO30OBHOBJISIEMOM U SIJIEPHOM SHEPTETUKHN KAK HATIPABJIEHUE CHUXEHU S
BbIBPOCOB ITAPHUKOBBIX TA30B U OBECIIEYEHM S DKOJIOTMYECKOM BE3OITACHOCTH

O. A. JTro6unk, I. B. BenbeKast, H. T MAIIBKEBIU...........cooueieieeieieeeieeeeeeeeeeee e etee e e e e e e eaeeeeenaeeeenaeeeenaeeeennes 52
JJEHBb BOJIbI
T. E. KazakeBuu, XaccyH JIEHTa, CEBPYK MEXAMIT .....cccvieruieiiieniieeiienieeeieenteeeteesseessseessseesseesssessseesseesnseesseesnsesssesnseens 56

DKOJIOTUS U ®PUBNYECKAS KYJIBTYPA, UX B3SAUMOJIEICTBUE
M. I1. EBcueBud, O. B. TaproBuH, C. B. AKCEHUIK .............ccccueiiiieiieieeeeeieeeeeeeeee e eee et eteeeeeeesaesaeesesasenseenseseereenseans 60

KPYITbIA CTON «AKTYAJIbHbIE BOMNPOCHI MOAITOTOBKMU
CNELUMANNCTOB 3KOJIOFTMYECKOIO NMPO®UNA
K MPO®ECCUOHAIIBHOMN U MEXKYJTETYPHON KOMMYHUKALIUW»

HCITIOJIB3OBAHUE TPU3-TEXHOJIOT MU B 3KOJIOTUYECKOM OBPA3OBAHNN
JL AL KHCTPHHA, E. I VETHMEHKO ......c.ooiiiiiiiiiceiieeee ettt e et ete e aeeeae e e e e enaeenteeenaeeteeenees 66

3AIUTA SA3bIKOBBIX [IPOEKTOB KAK ®OPMA OLIEHMBAHUS YUEBHBIX JOCTUXEHUI
CTYAEHTOB B U3YUEHNN NHOCTPAHHOTI'O SI3bIKA B HESI3BIKOBOM BY3E

H. H. Josrynesuy, H. M. JIeBraHcKast, H. A. TPHIAI...........ccociiiiiiiiiiceiciecece et 70

[MOBBIINEHUE YPOBHA MOTUBAILIMN CTYJEHTOB K U3YUEHNIO MTHOCTPAHHBIX
SA3BIKOB B HEA3BIKOBOM BY3E

N. ©. MUIIKHHB, H. H. TATHEIIKAS ........oooviiiiiiiiciicceee ettt eae e ae et e eeaeeeateeteeenaeenaeean 73

POJIb TEPMUHOJIOTUU B UHOS3BIUHOU IMOJTOTOBKE MATUCTPAHTOB
T L KOBATIEBA ...ttt e et et e e e e et e e e e e eata e e e e e eeataseeeeeeaaeseeeeeaaaseeeeeenstaeseeeeeataseeesenaaneeeeeenarees 76

AKTYAJIM3ALIMA DKOJIOTMYECKUX MECT ITAMATU HA 3AHATUAX
1O THOCTPAHHOMY A3BIKY

M. B. OprioBa, V. M. KQUAH: ...c.eiiiiiiiiiiiiieciieste ettt ettt ettt et esbe et eeabeesaeeesbeessbeenbeeseeenseenseesnseennsaenseens 80

TEXHOJIOI'MM OLIEHUBAHMA 3HAHUI CTYJIEHTOB B YCJIOBUAX JIMCTAHIIMOHHOM
D®OPMBI OBYUEHU A

H. M. JleBmanckas, JI. H. HUKATHHA, T. B. BEIISEBA ......ccovvviiiieeeeeee e e e eeeeeeeeeeaeee 83

[IPUMEHEHUE TEXHOJIOTUU «FLIPPED CLASSROOM)» / « IIEPEBEPHYThII1 KJIACC»
B OBYUYEHUU ITPO®ECCUOHAJIBHOMN JIEKCUKE CTYAEHTOB SKOJIOTUYECKHUX
CIIELIMAJIBHOCTEM

10. 1. BytreBud, I. B. TPeThsiK, A. WM. TIOPIEEBA...........c.oouiiuiieieeiceeeeieeeeteeeeeeeeeee ettt 86

TAKCOHOMUS BJIYMA B OBYUYEHUU CTYJEHTOB UHOCTPAHHOMY 3BIKY
[ ) o) 1 ST TRS TR 89

422



O ®OPMHUPOBAHUU DKOJIOTUYECKON KOMIIETEHIIMU V CJYIIATEJIEN
INOAT'OTOBUTEJIBHOI'O OTAEJIEHUA HA 3AHATUAX PKU

M. O. DUITHIITTOBHY ........ccuuiiiueieeeie e e et e e et e et e e e et e e e et e et e e et e et e et e et e et e e eaee e et e eaee s et e eaeeeteesaeesaeesaeeeeaeesaeeas 93

TEMMUOUKALUSA B OHJIAMH U OD®IIAMH OBPASOBAHUN KAK CITOCOB HAPAIIIMBAHU S
CJIOBAPHOTI'O 3AITACA

T VA TKETATIO ... e ettt e e et e ettt e e et e e e e e e e e st eeeeatee e e e e e seatee s et e e eeaaeeseaaeeeaaeeaaans 97

PAOVWALUOHHAA BUONOIrnA U PAONOIKONOInA

AHAJIN3 HEMPOBUOJIOTUYECKUX DPDEKTOB ITOCJIE BO3JIEMCTBUA MOHU3UPYIOIINX
U3JIYYEHUM C PA3JIMYHBIMU ®U3NYECKUMU XAPAKTEPUCTUKAMU B DKCIIEPUMEHTAX
HA TTOJIOBO3PEJIBIX KPBICAX

1O. C. Cereproxun, M. JlankoBuuesa, /[. M. Ytuna, K. H. TonukoBa, 1. A. KonecHukona,
A.T. Monoxkanos, B. H. I'aesckuii, H. H. bynennas, A. A. Banos, E. A. Kpacasun, I'. H. Tumomenxo.................. 102

OCOBEHHOCTHU PACITPEJJEJIEHM A CTPOHLMA-90 B KOMIIOHEHTAX HA3BEMHBIX
1 BOJHBIX SKOCUCTEM MYPMAHCKOM OBJIACTU

AL H. KH3EEB, C. A. CHOPHH ....eeiieieiieiieeitetie et eettesteesiteeteestteasseeseessseesstessseessseasseesaeanseeseesnseensaeenseensseenseessseenseenses 105

JNHAMUKA ITPOU3BO/ICTBA HA TEPPUTOPUN PAANOAKTHUBHOI'O 3ATPA3HEHUNA
CEJIbCKOXO3AMCTBEHHOW MPOJYKIIMU C [IPEBBILIEHUEM JJOIYCTUMOI'O
COIAEPXXAHIA 37CS 1 SR

5 B = BRI 0 50 01 3 O O B S TR 170 ) (53 0 SRR 109

AHAJIN3 COAEPXAHNMS HE3UA-137 1 CTPOHLMA-90 B MEJIE, TIPOU3BEAEHHOM
HA TEPPUTOPHUHU 3ATPA3ZHEHHOM PAJUOHYKJIMJIAMUU YEPHOBBIJILCKOI'O BEIBPOCA

V. Kravchenko, A. Batyan, S. BEIUZIN ......cc.oooiiiiiiiiie ettt e 113

®AKTOPBHI VCTOMUUBOTO PA3ZBUTHUS CEJIbCKOT'O XO3SAMCTBA HA TOP®IHBIX TIOUBAX
TITPUITATCKOI'O ITOJIECHS
A. B. Illammko, E. B. EBCEEB, B. C. DHIIHITEHKO ....uvvvvviiiiiiieieieeeeee e ee e eeeeeeeaaaeeee et et e eeeeeeeeeeeeseesessesssssssssasssneseseeeeeees 117

OIEHKA DOOEKTUBHOCTU JUMATHOCTUKU OT CTEITEHU BBIPA’KEHHOCTU
KIIMHNUYECKHNX [MTPU3HAKOB TP BUPYCHOM UMMVYHOAEOHNIUTE KOIIEK

O. K030DPE3, S1. TI. MIEITBHIKOBA.........c.vecuviiveieeiereeteeteeete et eeteetteeseeteeseeeteeseeeseeseeseesseseesseeseeaseeseenseeseenseeasesesrsenseerseseas 121

OCOBEHHOCTH ®OPMUWPOBAHUMA 103 BHEIIHEI'O OBJIVUEHU A HACEJIEHM A,
[IPOXXUBAIOIIEI'O HA 3ATPSI3HEHHOM TEPPUTOPUU B PE3VJIBTATE ABAPHUM HA YADC

J. B, KymuKOBHU, H. T BITACOBA. ........ccviiiiiiiiii ittt ettt ettt et teeneeeaeeneeens 124

OLIEHKA YCTOMYMBOCTH ®UTOIMATOTEHHBIX I'PUBOB K JEMCTBUIO IPEAIIOCEBHOI'O
OJIEKTPOHHOI'O OBJIYUEHUA

K. A. MockoBckas, H. H. JIOM, O. B. CYCIOBA ...c..eeviieriieiiieiiieeiiesiie et eite st et et estaeeteesatesnbeenseesnbeessneenseensseenseennees 129

BOJIOKHUCTBIN AHUOHUT ®UBAH A-1 JUIS PAJJMOXUMHUYECKOT'O OIIPEIEJIEHUA
IIJIYTOHUSA B OBbEKTAX OKPY)XAIOIIEN CPEJIBI

B. H. 3abponckuii, B. JI. Camconos, C. B. Ecumosuy, A. E. Maryc, H. H. Mackanenxo, A. I1. Ilonmukapmos........... 132

PA3JIEJIBHOE U KOMBUHUPOBAHHOE JIEMCTBUE NOHOB MOJIMBJEHA B PA3JIMUHbBIX
KOHIEHTPAIIMAX U y-OBJIYUEHU A HA TTPOPOCTKU AUYMEHS SIPOBOT'O COPTA PATHUK

AL J1. COKOIOBA, H. B. AMOCOBA .....c.oeoiiieee ettt e e et e e e e et e e et e e e e e e e e e e e e e eee e e seaeeeeseenaa 136

423



BJIMAHMWE NCKYCCTBEHHBIX NCTOUYHUKOB CBETA C PA3HBIM CIIEKTPAJIBHBIM
COCTABOM HA HEKOTOPBIE ITOKA3ATEJIN ®YHKIIMOHAJIBHOI'O COCTOAHUA
LIEHTPAJIbHOM HEPBHOI CUCTEMbI JIABOPATOPHBIX KPBIC

B. A. Konomsako, A. HO. Bacibik, B. M. BACHIIBKEBHU .........cccoiuiiiiiiiiiiriieeeeeeteeeeeeeeeeeeeeeeeiaaeeeeeeeiaeeeeeeeeaneeeeeeennes

K BOIIPOCY HCIIOJIb30BAHU I KOMIIBIOTEPHBIX TEXHOJIOT M B PAJMODKOJIOT MU
A. T. 3apudssn, E. M. be6unos, C. I. CamoreToB, B. A. Beiioepos, I. E. BYIT.....coocooiiiiiiiiieee

SIUJEMUOJIOTMYECKUI AHAJIN3 PACIIPOCTPAHEHHOCTH 3JIOKAYECTBEHHBIX
HOBOOBPA30OBAHUI B PECITYBJIMKE BEJIAPYCh

O. B. KOBTYHOBA, 1. B. TIYXTEEBA........c.ocuiciieieeiceeeeeeeeeeeeeeeeeee ettt eneeneeneereene e

AHAIJIN3 3ABOJIEBAEMOCTU HACEJIEHUA PECITYBJIMKU BEJIAPYCb
3JIOKAYECTBEHHBIMM HOBOOBPA3OBAHUSAMU LU TOBUHOM XKEJIE3bI

M. A. PyOuHCKas!, B. AL KPABUEHKO ........c.ooviuiiiieiitieieiiietiee ettt ettt ettt etess et st s se s eseeseseebessebessesessese s esesens

OCOBEHHOCTH TICUXOJOTUYECKOU JE3AJAINITALIMN YV ITOAPOCTKOB
JI. FO. KOKYKapOBa, V. B. TTYXTEEBA .........cocuiiiiiiiiiieiieeie ettt ettt ettt et e et eaae s

AHAJIN3 BUOXUMUYECKON AKTUBHOCTU YUCTBIX KVJIBTYP CIIOPOOBPA3YIOIINX
BAKTEPHI1 POJIA BACILLUS, HAXOJIMBIINXCS IO/ JUIMTEJILHBIM BO3AECTBUEM
MOHU3UPYIOIETO U3JIYUEHUS

C. B. Manbuesa, E. P. ITpunkesud, 1. D. Byuenkos, A. T. Cbica, X. [ A AXME........ooooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens

PACITPEJIEJIEHME U30TOIIOB IIIYTOHMNA 110 I'JTYBMHE B ITOUYBAX TEPPUTOPUMN,
[IPUJIETAIOIIEN K XPAHUJIUILY PAJJUOAKTUBHBIX OTXOH0B I OBHMHCK

H. O. Bparyxun, M. A. Dnomckas, C. H. Jlykamenko, A. A. [llynuk, K. E. [IHaBpHHA.........cccvevvveerieeiieiieiieeieeeeen

AHTATOHUCTUYECKUE DDPDOEKTHI [TIPM KOMITJIEKCHOM BO3JIEMCTBUU
TAMMA-OBJIYUHEHN A U NOHOB TSXKEJIBIX METAJIJIOB HA PA3JIMYHBIE COPTA SAUMEHS

K. B. BAOHHA, H. B. AMOCOBA........ciiiiuiiiiiiieeeeieee ettt e e et e e e e et e e e e e eeaataeeeesesaaseeeesesaseeeeeeeaaeeeeesannnes

OLIEHKA 3ATPSI3HEHHBIX PAJUOHYKJIUJTAMM BBIBEJJEHHBIX
U3 CEJIbLCKOXO3SIMCTBEHHOTO ITOJIb30BAHU S 3EMEJIb BPATUHCKOI'O PAMOHA
TOMEJILCKOM OBJIACTHU

H. B. Mockanenko, H. B. TonkadeBa, A. M. [TotameHKo, B. A. CEPEHKOBA........ceiviiiieiiriieiieieeiieie e

AHAJIU3 PAKOBO-CHELIM®UYECKOM BEIDKUBAEMOCTH IMALIMEHTOB, OKOHYMBILINX
KYPC JIVUEBOW TEPAIIMM AJJEHOKAPLIMHOMBI ITPEJICTATEJIbHOM XXEJIE3bI I-111 CTAJIUU
B 3ABUCUMOCTHU OT JJIMTEJIbHOCTHU ITEPEPBIBA B JIVHEBOM JIEHEHNI

IT. 1. dememko, A. H. batsn, E. B. Tonuaposa, T. A. JlomammauK0Ba, M. B. KPEHB.........ccvvivviiiiiiiiiiece e

BJIIMAHUE ®OUTOHIINIOB PACTEHUUN HA MUKPOOPTAHU3MBI
M. JI. CnamieBa, B. B. JKykoBell, B. A. KPABUCHKO.............c.ooviuiivieieeiieeieieeeeeeeeeieeeeeeeesee oot esane s

UCCJIEJOBAHUS 3ABOJIEBAEMOCTU KATAPAKTOM B OTAAJIEHHbBIN ITIEPUO/]
Y HACEJIEHU S, ITOJABEPTIIETOCS XPOHUYECKOMY PATMALIMOHHOMY BO3JIECTBHIO

B B Y 1713 0) 1) 0 : - O O O OO SO OO UR TP ROTPPTRPPPN

PAITMOHAJIBHOE U CITIOJIb3OBAHUE ITJIACTUKOBBIX ITAKETOB KAK OJHA 13 ®OPM
AKOJIOTMYECKOM KYJIBTYPbI COBPEMEHHOT'O UEJIOBEKA

A. B. Hapkesuy, 0. A. Anekcerok, B. A. KpaBuenko

424



MEOULUNHCKASA 3KOJIOTUA U NMAEMMNONOIrnAa, MEQULIMHCKAA ®U3UKA

3ABOJIEBAEMOCTb BUU-UH®EKIIMEN B PECIIYBJIUKE BEJIAPYCh
A.B. ApUCKHHA, V. B. TTYXTEEBA ........oeoiiiiiiiiieiiieceeeeeeeeete ettt ettt et et ettt et e eteete et eeteenteeaeeneeenas 189

CPEJIOBBIE DOOEKTOPBHI HOLIMIEIITUBHON CUCTEMbBI
C. H. BenyruH, A. H. BaTsSH, A. H. AKOTISH .......ccoiiiiiiiiiii ettt ettt ettt ae e 192

GUM MASTIC (PISTACIA LENTISCUS L.) COMPONENTS AND THEIR EFFECTS
ON HUMAN HEALTH

Merve Kandil, Mehmet Musa Ozcan, V. LemiaShEUSKI ...........o.ooooeoeeeeeeeeeeeeeeeeeeee e 197

METOAMYECKHUE ITOAXO/AbI K OHEHKE 3KCITO3ULIUN TPUTAJTOMETAHAMU 13
IMUTHEBOM BOJIbI C YYETOM MHOXXECTBEHHOCTU IIYTEM ITOCTYIUIEHMS B OPTAHU3M

E. B. ipo3mosa, A. E. [Tmrerpoza, T. 3. Cyposer, A. B. @uparo, H. A. JIOATHHA ......ccvevviiieiiieniieieieeeeee e 201

O IPUMEHEHUU NUH®OPMAILIMOHHOM BA3bI, COJIEPXKAILEN CBEJIEHUS OB OITACHBIX
CBOMCTBAX JIJId 3J0POBbsS HACEJIEHU S XUMUYECKOM MTPOAYKIIUN, UMEIOLIEM
OBPAIIIEHUE HA TEPPUTOPHUUN PECITYBJIMKU BEJTAPYChb

H. H. Tabenena, 1. . Unprokosa, T. H. Tomonxo, C. FO. TTetpoBa, B. A. CTOISIPEHKO ....ocvveveriieiieieiieieeiceie e 204

COJIEP)KAHME ITAPABEHOB B KOCMETHUYECKOW MPOAYKIIMM OTEYUECTBEHHOTI'O
N 3APYBEXHOTI'O ITPONU3BOJCTBA

C. IO. Ilerpoga, T. H. T'omoinko, C. H. Kamitok, O. I1. KIIOUKOBA. ........cocuiiiiiiiiiiiiiiiieiiesic et 207

OLIEHKA PVCKA 3JI0OPOBbBIO, OBYCJIOBJIEHHOI'O OBPAIIIEHUEM XUMUYECKOM ITPOAYKILINH
T. H. Tomonxko, U. U. UiktokoBa, C. 0. [TeTpoBa, H. H. TaBCIEBA........ccceeriieeieiiiieiieieeieeieeieee e 210

OIIEHKA PUCKA 3/I0OPOBbBIO HACEJIEHUS, ACCOIITMMPOBAHHOI'O C IOCTYIIJIEHUEM
[TAPABEHOB B OPTAHI3M YEJIOBEKA C KOCMETHUYECKOM 1 IMUIEBOM ITPOJIYKIIUEI

C. 0. Iletposa, 1. U. NnbrokoBa, C. H. KAMITIOK ....cccuiiiiiiiieiieeieesiie ettt ettt st e e st esiaeenne e 215

AHAJIN3 TIPOTHOCTUYECKON DODEKTUBHOCTU MUKPOSIJIEPHOI'O TECTA
IN VITRO TP UCCIIEJJOBAHUU MYTATEHHOCTU XUMNYECKUNX BEIIECTB
HA KIIETOUYHBIX KVJIBTYPAX PA3JIMYHOI'O ITPOUCXOXIEHUA

Y B S TN €17 (o107 1 RSP RRRN 219

NCCIEONOBAHUE HUTOTOKCUYECKUX 1 TUTOTEHETUYECKUX ITAPAMETPOB
MHUTOMULIMHA C

B. IO. 3unoBkuna, P. B. bornanos, B. M. BacunbkeBud, M. B. AarcoBud, T. V1. KPBIK ....oocovieviiiiieiieiecieeeiee, 222

NCCIIEJOBAHUE IUTOTOKCUYECKUX N IUTOTEHETUYECKUX [TAPAMETPOB
[IPU ITIEPOPAJIBHOM U MHTAJIALIMOHHOM BO3JIEUCTBUU LIUKJIODPOCDPAMUIA

B. 0. 3unoBkuHa, P. B. bornanos, B. M. BacunekeBud, M. B. ArncoBud, T. M. KPBIK .....ooovevieiiiiiiiiciiece, 226

PE3VJIbTATBI OHEHKHN ®U3NYECKOI'O COCTOAHNA BOJIOHTEPOB B ITPOLIECCE
SKCIUTYATALIMM U3JEJINI MEJUIIMHCKOI'O HABHAUEHM S J1J15 3AIUTHI OPTAHOB
JABIXAHUA

A. B. 3enenxo, E. A. Cemymmna, E. C. lllepounckas, O. K. CunsikoBa, C. H. TOTKAT.......ccevieriieieieieiieie e 230

IT'MI'MEHUYECKAA XAPAKTEPUCTUKA OTAEJIBHBIX CAXAPOB B PAITMOHAX B3POCJIOI'O
HACEJIEHUA PECITYBJIMKU BEJIAPYCh HA OCHOBE PETPOCHEKTHUBHBIX JTAHHBIX

0. O. Benmnuko, E. B. ®enopeHKo, H. B. LIEMOOPEBHU ........cceevuiiieiiiieeieeie ittt eeeeee e sse e saeenaesneennens 234

425



COCTOSTHUE CAHUTAPHO-3ITUJEMUOJIOI MYECKOT'O BJIATOIIOJIYUYM I HACEJIEHU S
APKTHUYECKOM 30HbI POCCUNCKOM ®EJEPALINN

A. A. KoBmmios, 1O. A. HoBukoBa, B. H. @eopoB, H. A. THXOHOBA............cocovuiiiiiiieeieeee e 238

HEOHATAJIbHBI CKPUHUHI BPOXXJIEHHOI'O TUIIOTUPEO3A V JIETEN
B PECITYBJIMKE BEJIAPYCbH

. H. Pesnuk, H. B. KokoprHa, E. K. XPYCTATEBA..........cciiiiiiiiiiiiieiectecie ettt sttt 242

UMMYHHBIN CTATYC ITALIMEHTOB C UHBEPTUPOBAHHO¥ IMATINJIJIOMOM
A. A. lapuk, H. A. Mopo3sosa, XK. B. Komsinuu, [I. B. HUKETOPOIOBA .........c.ooocviiiiiiiiiciecieceeeee e 245

BPOXJIEHHBIE JJE®EKTHI HEPBHOU TPYBKU
H. B. Kokopuna, A. A. EpmioBa-I1aBinoBa, M. B. CAMOMIIEHKO ..............ccciviiiiiiieiiiiiecie et 249

AHAJIN3 3ABOJIEBAEMOCTHU HACEJIEHU S I'. TOMEJIS, TPEBYIOIIEN HEOTJIOXHOM
MEJIUIIMHCKOM ITOMOIIN

B. O, JIAX0BEIL, H. E. TIOPAIA ..ot ettt ettt ettt e ettt et e e eaee e 252

BACTERIAL ZOONOSES: TYPES, ROUTES OF INFECTION AND PREVENTION MEASURES
E. A. Gunerich, V. S. Znachonaki ............ccoooiiiii oo et 256

OKOJIOT'UA ATMOC®EPHOI'O BO3/1YXA 1 HABJIIOAEHN A 3A DKOJIOTMYECKHN
3ABUCHUMBIMMU 3ABOJIEBAHUSAMUN HA TIPUMEPE T'OPOAOB APMEHUNN APAPAT
n JNJINKAH

T VL ACCTABATISH ... e e et e e e e et e e et e e e et e e e e e e e e et e e e e e s e e e e e 259

METO/ KOJIMUECTBEHHO! OLIEHKHM PUCKA 3[J0POBbIO, ACCOLIUMPOBAHHOTO
C MUKPOBUOJIOTUYECKUM ®AKTOPOM B IIUTLEBOM BOJIE

T. 3. Cyposel, E. B. JIpo310Ba, A. B. DUPATO, .....oovviiiiiiiiieiiieiieiit ettt ettt ettt ettt ettt n 263

OIEHKA PUCKOB 3JOPOBbIO, ACCOLIUMPOBAHHBLIX C KOMIIJIEKCHBIM ITOCTVYITJIEHUEM
BAPUA B OPTAHU3M

A. B. ©uparo, E. B. JIp0370Ba, T. 3. CYPOBEIL....ccuteiiieiieiiiieiieeiie ettt sttt ettt e sttt e sibeebeessteebeesebeebeesaeeenres 266

FLUORESCENCE ANALYSIS OF THE TEMOPORFIN DISSOCIATION KINETICS
FROM COMPLEXES WITH POLYMER AND MONOMERIC B-CYCLODEXTRIN IN LIPOSOMES

1. V. Kablov, 1. E. Kravchenko, T. E. Zorina, V. Kaskeh, V. P. ZOTIN..........cccoooooeeeeeeeeeeee oo ee e eeeeeeeeeeeens 269

IMEPUHATAJIBHBIE NCXO/IbI KOPOHABUPYCHOM NMH®EKI1HA
J1. B. Cukura, H. B. KokoprHa, E. H. ATBQEPOBHU ........ccoooviiiiiiiieieieeeeee ettt ene e 273

AHAJIN3 3ABOJIEBAEMOCTHU ITATOJIOT UMM U TOBUJTHOM KEJIE3bI HACEJIEHU A
BPECTCKOM OBJIACTH 3A IIEPUOJ] 20152020 I'T.

H. JI. ToHuap, H. B. TEPACHMOBHY ...........cccuiiuiiiiiiiiiieiieieeee ettt ettt ettt ettt ete et e teess e teeaseeteenseetsenseeaseseersesaeannes 276

OLIEHKA KJIETOYHOM PEAKTUBHOCTU OPTAHU3MA HTALIMEHTOB, CTPA JAIOIIIX
CAXAPHBIM JUABETOM ITPY IIPOBEJEHNM KOMBMHUPOBAHHOM TEPAIIUU

A. A. Hukonaesa, E. M. IIImagapyk, P. M. CMOJISTKOBA. ...........c.covevieeeeeeeeeeeeeeeeeeeeeteete ettt eae e ene e eneeneeaeas 281

BJIMSHUE MOJJHOM OBECIEYEHHOCTU JETEM IIKOJIbHOI'O BO3PACTA HA YPOBEHbD
UX UHTEJJIEKTYAJIBHOI'O PA3BUTHS B TPOJHEHCKOW, BPECTCKOI Y TOMEJIbCKO
OBJIACTAX BEJIAPYCH B 2018 'OJ]

C. B. llerpenxo, A. C. I'ouko, 1. B. Ilyxreesa, C. A. Jlantenok, T. C. Onanacenko, b. 1O. Jleymes ....................... 285

426



METOJOJIOTUYECKU OAXO/I K BBIJIEJIEHUIO JIMM®OUTHBIX KJIETOK U3 CJIU3UCTHIX
OBOJIOYEK

. Lexanosuu, A. Crapoctus, O. [Ipi00oB, H. ManacBa, JI. HIKCTOPOMOBA ............coueeeeeeeeeeeeeeeeeeeee e 288

SIUAEMUOJIOTHYECKUE OCOBEHHOCTH PACIIPOCTPAHEHU S PAKA KEJIYJIKA
B MUHCKOU OBJIACTHU

J. C. AXTHPEBUY, E. T JKIBHITKAS ......couiiitiiiieiiiiesitet ettt ettt sttt ettt e et eneesaeentesaeenees 292

NCCIEALOBAHUE COAEPXXAHMA ITPOBOCITAJIMTEJIBHBIX ®AKTOPOB
TP OCTEOAPTPUTAX, ACCOLIMMPOBAHHBIX C METABOJIMYECKNM CMHAPOMOM

. B. Koxrbim, I1. T. JKypko, B. T. KOKTBIIIT .........c.coiiiiiiiiiiiciiccicceeceee ettt ettt eve e ere et e 296

SIUJTEMUOJIOTUYECKU AHAJIN3 3ABOJIEBAEMOCTHU JIEMKO30M HACEJIEHUS
PECITIYBJIMKU BEJTIAPYCb B 1991-2020 I'T.

AL AL KoTAIKO, E. T1 JKHBHITKAS ..........oovviieiiie ittt ettt ettt ea et eae et e eaeeaeeneeaeeneeteenteeasentesaeeneesens 300

COBPEMEHHBIE [TPUHIUIIBI ONTUMM3ALIMNA TOHKOCJIOMHOM PEHTTEHOBCKOM
KOMIIbIOTEPHOU TOMOI'PA®UH B TUODEPEHIIUATIBHON TUATHOCTHUKE OYATOBBIX
M3MEHEHUI B JIETKUX

AL BOTKO, H. KOBIIOBA .........oiiiiiiiiiceii e ettt ettt et e et e et e e eaa e et e eaa e et e e easeeaeeeneas 303

COBEPIIEHCTBOBAHMUE ITOAI'OTOBKN MEJJUITMHCKNX ®N31NKOB B PECITYBJIMKE BEJIAPYCb

T. C. YukoBa, H. A. CaBactenko, A. 1. Tumomtenxo, U. I'. TapyTtun, A. A. Jlynsuu, E. B. ®enopenunk,
Gl AL MACKEBHU ....uiiiiiiiiicei ettt e b b bbb ettt e e h e h e eh e s se e 307

KOHTPOJIb KAUECTBA B JIVUEBOU TEPAIIMU U CUCTEMAX KOHTPOJIS JBIXAHU A
S1. 3. Pycak, T. C. UuxkoBa, E. B. EMenbsaHeHKO, O. C. DEBPATICBA............cceeeouieiiiiieie et 311

METOJIUKA OIIPEJIEJIEHUS CITEKTPAJIBHOI'O COCTABA CBETOBOM CPE/IbI, ®OPMUPYEMOI1
NCKYCCTBEHHBIMU NCTOYHUKAMMU CBETA, HA PABOUYMNX MECTAX B IIOMEIIEHUAX

A. 1O. bacapik, B. A. KoHOTISTHKO, B. V1. TIBHPKO ..........oiiiiiiiiiie oo 314

JIMATHOCTUYECKHUE PEGEPEHTHBIE YPOBHU — HOBBI ITOJIX0/ K OBECITEUEHUIO
PAJIUALIMOHHOM 3AIATHI [IPU MEJJULIMHCKOM OBJIYYEHUU

K. A BepeHHU, B. D. MEHEHKO .........c.oeoiuiiiiiiieiiceie it eetee et eeee et et et e et e et e e eaeeeneeeeteeenteeteeeaeeeseseneeeneeenseensseenneaeens 318

AHAJIM3 CPEJJHECTATUCTUYECKHUX IIOTPEIIHOCTEM [MPU YKJIAJIKE TALIMEHTOB
C JJEBOCTOPOHHMM PAKOM MOJIOYHO¥ XXEJIE3bI [IPU UCITOJIb30BAHUU CUCTEMBI
CATALYST+HD U CUCTEMbI ABC

C. K. CeMKOBCKHUI, E. AL JIOOOBA ........ooooueeeeeeeeeee et e et e e et e e et e e et e e e e e e e e e e e e e e eeeeeseraeeeeeeeeenans 321

OCOBEHHOCTH KOHTYPHUPOBAHMS MOJIEJIEM OITY XOJIEM HA TI3T U30BPAXXEHUU
C YUETOM PECIIMPATOPHBIX JIBM)KEHUI

B. M. 3unuyk, E. B. EMETBSHEHKO, T. C. HHKOBA.........c..cooviiiuiiiiiiieie ettt et aeeeneas 325

M3MEPEHUE JJO3UMETPUUYECKNX XAPAKTEPUCTUK JIMHEMHOT'O YCKOPUTEJIA
C IIOMOIIbIO BOAHOI'O ®PAHTOMA PTW BEAMSCAN

E. B. KeMell, C. K. CEMEKOBCKHT............cccuiiiuiiiiiieie ittt ettt eea e et et e e ae e et e eaeeeateeateeenseenaeesaseeaeeeneas 329

427



SKOJIONMMYECKAA XUMUA U BUOXUMUA, BUODPUIUKA
N MOJNNIEKYNIAPHAA BUOJIOTI A

BJIMSHUE KOMITJIEKCOOBPA3OBAHMS HEINITHA0B MOJIOYHOM CHIBOPOTKU
U TPUIITO®AHA C XUTOBAHAMU HA UX AHTUPAJIUKAJIBHBIE CBOMCTBA

E. W. Tapyn, B. 1. JIunnuk, B. A. Ceunrtopxkunxas, T. H. Tonosay, P. B. POMaHOBUY ...............ccoooviiiiiiiiiicic, 334

IN SILICO CALCULATION OF PYRIMIDIN DERIVATIVE (2R,3R)-3,3A-DIHYDROXY-6-IMINO-
2,3,3A,9A-TETRAHADRO-6H-FOUR[2,3,4,5]0XAZOLO[3,2-A]PYRIMIDIN-2-YL)METHYL
DIHYDROGEN PHOSPHATE

A. Fakhrulddin, S. Shahab, M. ATOSIKO ........ccueiiiiiieieeee e e e e e eaae e e eneeeenaeean 338

IN SILICO INVESTIGATION OF 5-(4-AMINO-2-OXOPYRIMIDIN-1(2H)-YL)-3,4-
DIHYDROXYTETRAHYDROFURAN-2-YL)METHYL DIHYDROGEN PHOSPHATE

F. Shatti, S. Shahab, M. ALFOSHKO ......c..oooouiiiiiiieieie e ettt e e e et e e e e e eae e e eaeeeenaneeeenneeseneeeenes 341

KOMITBIOTEPHBIV CKPUHWUHI HOBBIX ITIOTEHIUAJIbHBIX MHTMBUTOPOB
OUBPUNJIJIOOBPA3OBAHM A MOJIEKVYJIBI MHCYJIIMHA

J1. B. KoznoBuu, H. B. BormaHoBa, C. H. TITAXAO ........ccveeiieeieeeieeeeeee ettt et e e eee e e eeeeeeeeeeeeeeeseneeeas 344

KBAHTOBO-XUMUYECKOE MOJIEJIMPOBAHUE B3AUMOJIEMCTBYA KOHBIOTATOB
CAXAPOB C TPMA30JIOM U ITPOTEUH TUPO3UH®OCDATA30M (2QBP)

M. A. XaHueBCKUH, [ I. CHBEIL, E. M. KBACKOK ........ccuueiiieeeeeee ettt e e e e e e e e e e e eeeee e 348

AHTUBAKTEPUAJIBHAS AKTUBHOCTbB BEH3AJIBAEI'1]] OKCMMOB B OTHOIEHNUU
BAKTEPUAJIbHOM KYJIBTYPbBI E. COLI

A. P. Tpudonosa, E. E. Ckunan, M. A. Xanuesckwuii, P. B. Kazakos, E. 1. KBactok, A. I. CrIca.............ccoeevveuennenne. 352

CUHTE3 1 AHTUBAKTEPUAJIbBHAA AKTUBHOCTDL BEH3AJIBAET U] OKCUMOB
B OTHOILEHUM BAKTEPHUAJILHOM KYJIBTYPBI S. LUTEA

A. P. Tpudonosa, E. E. Ckunan, M. A. Xanuesckwuii, P. B. Kazakos, E. 1. KBactok, A. I. CrIca..........c..coeevvenennnenne. 355

YCTAHOBJIEHUE XXUPHOKHNCJIIOTHOI'O COCTABA PACTUTEJIBHBIX MACEIJI J1JI1 CO3JAHUA
KOMITO3UIIMHN 5TAHOJIAMHWAOB XXMPHBIX KHCJIOT

B. B. TUMUEHKO, A. JI. MIEIXATIBUYK .......cuiiiiiiiieiieeeiee e eetee et eeee et eeteeeateeeteeeaeeeaeeseaeeeaeeenseesaseenseeteesasseeneeenseeeneesnneas 359

MOJIEKYJISSPHO-TEHETUYECKUE ACITEKTHI [TATOJIOTUU KOCTEN V BEJIOPYCCKUX
INAIIMEHTOB C OCTEOIIOPO30M
I1. M. Mopo3uk, 2. B. Pynenko, E. B. KobGer, E. B. Pyaenko, O. B. IIIHOCKO............c.ccooovieieeeeieeeeeeeeeeeeee e 363

BJIIMAHWE NMOHOB CBMHIA HA BO3HMKHOBEHUE JJOMUHAHTHBIX JIETAJIBHBIX
MVYTALIUN Y JUHUU BERLIN DROSOPHILA MELANOGASTER

H. @. KOBAIEBHU, K. C. JKYK ...iiuiiiiiiiiiieiieiit ettt ettt ettt et eat e et e et e esbeesabeesaeessseenseeesseenbeesssaenseesnseenseensseen 367

CHUHTE3 U AHTUMHNKPOBHASI AKTUBHOCTDB HOBBIX ITPOU3BOAHBIX ATO®AHA
(2-®PEHUJIXUHOJIMH-4-KAPBOHOBOW KMCJIOTHI)

E. A. Axnmmaa, JI. H. @unnmmosnyd, E. A. Jluxycap, H. B. bornanosa, E. E. Ckunan, C. H. [Ilaxa6 ..................... 370

KBAHTOBO-XUMHNYECKOE MOAEJINPOBAHUE, SJIEKTPOHHASI CTPYKTYPA
N BUOJIOTUYECKAA AKTUBHOCTD [TPOU3BO/JHBIX ITMPA30JIA

A. A ABryCTHHOBHY, C. H. TITAXAOG ......ooviiiiiiiiiiiceecce ettt ettt ettt ea e et ea e ene et e enseeteeneeeneenes 375

428



MIPBILDTHIH AK ITEPCIEKTBIVHBI JITAHJ 1J15 3BA3BAHHS BAJIKY 3LFN XBAPOBBI
ITAPKIHCAHA

M. B. Craiti, B. C. @OMBIL, C. H. TITAXAO ......oeoeeeeeeeeeeeeeeeeee et e e et e e et e et et e e e e eteeeee et ereeeeeeeeaees 380

QUANTUM-CHEMICAL MODELING AND MOLECULAR DOKING OF THE BROMCRIPTINE
MOLECULE

O. Folts, M. StatSi, S. SRANAD ........oooiiiiieeeee et e e e e et e et e e et e e e e e e e e e e e e e eaeeeeaes 384

QUANTUM-CHEMICAL SIMULATION AND PHARMACOKINETIC PROPERTIES OF LYSERGOL
O. FOlts, S. Shahab.........c.cuiiiiiiie ettt ettt ettt s e 388

KBAHTOBO-XUMUYECKHUI PACUET ITPOU3BOJHOI'O XAJIKOHOB 4-(2-5POM®EHIII)-6-(4-
BPOM®EHUNI)-1,6- AUTUAPOIITMPUMUNH-2-AMUHA

M. A. ATpotIKO, JI. C. MAPTHHKEBHY ...........cc.coiieeuiiueeiueeneeereeteeseeseeseeeseeseeeseeseeessensesseeseeseeseesseseesseseenseeseenseeseensesnes 391

ACCOIMALIMA ITOJIMMOP®U3MA T703G I'EHA TPH2 C PASBBUTUEM JIEBUAHTHOI'O
ITOBEJIEHUA ITOAPOCTKOB

JI. . JTeskoBell, T. JI. JIEOEME, C. B. IMEIIBHOB ........ooveveeeeeeeeeee ettt et ettt et ee e eeeaeee et eeeeene e eeeeeneeone 395

ITAPAMETPBI, OTPAXIOILIME METABOJIN3M XEJIE3A Y JETEN [TPY XXEJE30AUDUIIUTHBIX
COCTOAHUAX

I'. I1. 3y6punkas, H. H. KnumkoBuy, A. M. Ko3zape3oa, E. 1. CTOOOKAHIHA ...c...ovvereviniiriiniieieniieieeicenie e 398

OOOEKTOPHBIE BEJIKM OOMUIETA PHY TOPHTHORA INFESTANS KAK OCHOBA
JJISA CTPATET N CO3JAHIMA CITOCOBOB KOHTPOJIAA BO3BYIUTEJIA ®UTODTOPO3A

2NN\ P cT:1:153 § A WY B € i (o el o )= 163 (< L AR RRRRN 402

OINTUMU3ALMSA ITPOIECCOB ®U3UYECKON AJICOPBEIIMM MOHOKJIOHAJIbHBIX
AHTUTEJ HA ITOBEPXHOCTU HAHOITJIEHOK CEPEBPA

S. U. MenbaukoBa, O. A. Marycesud, 1. B. Kokreim, O. C. KynakoBud, C. A. MacKeBHU...............cccoveeveeeeeeennne. 406

MOJIEJIMPOBAHUE B3AMMOJENCTBUU MEXY ®JIYJIAPABHOM
U THK-TIOJIMMEPA30OM BETA METOJIOM MOJIEKVJISIPHOM JUHAMUKU

C. Anpbacpu, A. A. AsryctunoBud, M. A. XandeBckuii, E. 1. KBactok, A. I". CbICA ............ccocovvvieiciicieeeeeee 410

AHAJIM3 UBMEHUMBOCTU MOP®OJIOT'MYECKUX ITOKA3ATEJIEM PACKU MAJIOI
(LEMNA MINOR) B YCJIOBUAX KYJIBTUBUPOBAHU A C TAXEJIBIMU METAJIJTAMUA

E. I1. 2KuBunkast, A. K. Tamax, A. TL CBICA.......c.coooiiiiiiceie ettt ettt 414

KOPPEKLIMS Y1 HUTPOSPTUYECKOUW CUCTEMBI IIEUEHU [1PU ITAPALIETAMOJIOBOM
TEIATUTE KBEPLIETUHOM U ET'O CYIIPAMOJIEKVJISIPHBIM KOMIIJIECOM
C [JIMUPPU3MHOBOM KUCJIOTOM

I. b. Ymaposga, 1. 1. Tyxraes, C. H. [lanumosa, I1I. H. Ky3ues, M. X. FOnycosa, A. I'. Crica, A. B. Anekceituuk ..417

429



HayuHnoe n3nanue

CAXAPOBCKHUE UTEHUA 2023 'OJA:
IKOJOI'MYECKHUE ITPOBJEMbI XXI BEKA

SAKHAROYV READINGS 2023:
ENVIRONMENTAL PROBLEMS
OF THE XXI CENTURY

MarepuaJbl 23-ii Me:xXTyHAPOIHOM HAYYHOU KOH(pepeHuun

18-19 mas 2023 1.
. MuHck, Pecriyonuka bemapych

B nByx wactsax
Yacts 1

B aBropckoit pegakumm
Komntorepnas Bepctka M. FO. Momikosa
Jw3aiiH 00J0KKA: WILTIOCTPAIUs «ACTPOJIOr» U3 BTOPOTo ToMa TpakTara Pobepra Omymna

«O xocmuueckoM aByeauHcTBe» (Opankdypt, 1619 rom)

[Monmucano B meuats 13.05.23. @opmat 60%84 1/8.
I'apautypa Times. Yciu. ned. 1. 49,9. Tupax 50 k3. 3aka3 164.

PecnyOnukaHcKoe yHUTapHOE MIPEATPUITHE
"MHpopManimOHHO-BBIYUCITUTEIBHBIA IIEHTP
MunuctepcrBa ¢puHaHcoB PecryOnuku benapycs'.

CBuieTeNnbCTBa 0 TOCYJApCTBEHHON pEruCcTpaliy U3aTelsl, U3rOTOBUTENS, pPACIIPOCTPaHUTENs

reuatHbIx u3manuii Nel/161 or 27.01.2014, Ne2/41 ot 29.01.2014.
yi. KansBapuiickas, 17, 220004, r. Munck



