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A BRIEF OVERVIEW ON MEDICINAL PLANT FRANGULA ALNUS

Over recent years, special attention has been paid to medicinal plants, and the number of those
wishing to prepare medicinal herbs has increased, which are used for the preparation of medicine raw
materials in traditional and modern medicine. Nowadays more people are beginning to take care of their
health, lead a healthy lifestyle, proper nutrition and treatment for chronic diseases with medicinal plants,
since they are less toxic to chemicals, more natural to the body and more suitable for long-term use. In
the literature review of the article, based on the literature data, the useful and medicinal properties of the
Frangula alnus plant are shown. In the leaves, bark, fruits and buds of buckthorn fragile in large quanti-
ties, anti-glycoside are identified, which determine the main basic pharmacological effect of this unusual
plant. In non-traditional medicine, Frangula alnus is using for gastritis, gastric ulcer and duodenal ulcer,
liver disease, heart failure, persistent cough, rheumatism and radiculitis, skin diseases. Also noted in a
number of cases, the therapeutic effect of the drug is determined not only by the main active substance,
but also by the whole set of mineral salts and trace elements contained in it, including sugars.

Key words: Frangula alnus, buckthorn, medicinal plants, medicine raw material.
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Frangula alnus AspiAik ecimajiriHe KbicKalla LLIOAY

COHFbl  XKbIAAAPbI  ASCTYPAI >KBHE XaAblK, MEAMLMHACBIHAQ ASPIAIK  LUMKI3aTTbl  AalblHAQY
YWIiH WKMaAbl ©CIMAIKTEpre epeklle Ha3ap MeH OAapAbl KOAAQHY ascbl keHeloae. CoHpan-ak, 63
AEHCAYAbIFbIHA aAQHAAMTbIH aAAMAQPAbIH CaHbl AQ >KbIA caiblH apTysa. CaaayaTTbl emip cypy
CaATbIH YCTaHy, AYPbIC TaMakTaHy >X8He CO3blIAMaAbl aypyAapAbl LIMMAAblI ©CIMAIKTEPMEH emAey
THiMaipek, cebebi ar3a yliH Taburn, XMMUSIABIK, MpenaparTapra KaparaHAa YAbIAbIFbI a3 >KoHe y3ak,
YyaKbIT KOAAQHYFa bIHFaMAbl. Makanasarbl 9AeOMeTTep HerisiHae OepiAreH aAebueTTIK LoAyAa
Frangula alnus eciMAiriHiH namaasbl XeHe ASPIAIK KacueTTepi kepceTiareH. byA epekiue eCiMAIKTIH
Herisri hapMaKkOAOTUSAbIK, 9CEPIH aHbIKTANTbIH aHTParAMKo3maTep. OAap CbIHFAK, MTLOMbIPTTbIH,
>KanblparbiHAQ, KabblFblHAQ, >KemicTepiHAe, OypulikTepiHae KermTen kesaeceai. ASCTYPAI emec
MeanumHaaa Frangula alnus ecimairi ractputrte, ackasaH MeH OH eki eAl iLeKTiH >kapaAapbiHAQ, 6aybIp
aypyAapblHAQ, XXYPeK >KeTiCrneyLiAiriHAE, aCKbIHFAH XXOTEAAE, PEBMATU3M >KOHE PAAMKYAUTTE, Tepi
aypyAapbiHAQ KOAAQHbIAAABL. [1penapatTbiH eMAIK 8cepi KemnwiAiK >KaFAarAapAd acep eTylli Herisri
3aTreH FaHa aHbIKTaAbIM KOMManAbl, COHbIMEH KaTap KypaMblHAAFbl KAHTTap, MMHEPAAAbBI TY3AAp MeH
MUKPOIAEMEHTTEPAIH, XKaAMbl XMbIHTbIFbIMEH CMMATTAAAAbI.

Ty#in ce3aep: Frangula alnus, TWOMbIPT, ABPIAIK BCIMAIKTED, MEAMLIMHAADIK, LUMKi3aT.
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KpaTkuit 0630p AekapcTBeHHoro pactenus Frangula alnus

B nocaeaHue roabl 0CO60€ BHUMAHME YAEASETCS AeuebHbIM PAaCTEHWMSIM M YBEAMUYMAOCH UMCAO
JKEAQIOLLMX 3aroTaBAMBATb AEKAPCTBEHHbIE TPaBbl, KOTOPbIE MCMOAb3YIOTCS AASl MPUrOTOBAEHMS
AEKAPCTBEHHOIO Cbipbsl B TPAAMLIMOHHOW U HAPOAHOM MeAuuMHe. Bce GoAblue AlOAER HauMHatoT
3a60TUTBHCS O CBOEM 3A0POBbE, BEAYT 3A0POBbIN 06pa3 XM3HM, NMPABUABHO MUTAOTCS U AEYATCS NPU
XPOHUUECKMX 3260AEBAHUSAX AEKAPCTBEHHbIMM PACTEHUSAMM, TaK KaK OHW MEHee TOKCUUHbI XMMUYECKUX
npenapaTtoB, 60Aee eCTeCTBEHHbI AASl OpPraHM3Ma 1 GOAbLLE NMOAXOAST AAS AAMTEABHOIO MPUMEHEHMS.
B AuTeparypHoM 0630pe CTaTbW Ha OCHOBAHMM AMTEPATYPHbIX AAHHbIX MOKa3aHbl MOAE3Hble |
AeuebHble cBoOWMCTBa pacteHuns Frangula dlnus. B AMCTbSIX, KOpe, MAOAAX M MOYKAX KPYLUMHbI AOMKOM
B OOABLUMX KOAMYECTBAX BbISIBAEHbI aHTPArAMKO3MAbI, KOTOPble 06YCAOBAMBAIOT FAABHOE OCHOBHOE
(hapMaKOAOrMUeCcKoe AEMCTBME 3TOrO HEOObIYHOIrO pacTeHus. B HeTpaAuUMoHHON MeanumHe Frangula
alnus MCNOAb3YeTCs NpY racTpuTe, S3Be KEAYAKA M ABEHAALATUNEPCTHOM KMLLKKM, GOAE3HSX MedeHu,
CEepPAEUYHON HEAOCTATOUHOCTH, YTIOPHOM KALLIAE, NPY PEBMATU3ME 1 PAAMKYAUTE, KOXKHbIX 3a60AEBaHMSIX.
Takoke OTMEUEHO B psSAe CAYYaeB, UTo TepareBTHMUeckuii 3cheKT npenapara OnpeAeAsieTcsl He TOAbKO
OCHOBHbIM AEMCTBYIOLLMM BELLEeCTBOM, a BCeil COBOKYMHOCTbIO COAEP>KALUMXCS B HEM, B TOM UUCAe
caxapamu, MMHEPaAbHbBIMK COASIMM, MUKPO3AEMEHTaMMU.

KatoueBble caoBa: Frangula alnus, KpywimHa, AekapcTBeHHble pacTeHus, AeKapCTBEHHOE CbIpbe.

Medicinal plants have played an important role
in the human healthcare. Herbal medicinal products
are resources of traditional medicines and modern
medicines are made indirectly from medical plants
(Saleh, 2015: 635; Clark, 1996: 1133). The use of
medical plants products and supplements to expand
rapidly across the world with many people worldwide
relying on them for some part of primary healthcare
(Prakash, 2005: 125; Newman, 2007: 247). As the
global use of herbal medicinal products continues
to grow and their products are sold many more new
products into the markets of treating and preventing
human diseases (Farnsworth, 1990: 2; Jones, 2006:
247). Herbal medicinal products have come from
various biosources including all terrestrial and
ocean plants. One of the most important medical
plants in Kazakh medicine is Frangula alnus
(Iskenderov, 1982: 188). Frangula alnus is a species
of flowering plant in the mint family Rhamnaceae.
Its classification and various names are following:

Botanical description of Frangula alnus
(Buckthorn fragile).

Properties and its application domains.

Latin name: Frangula alnus, Rhamnus frangula.

English  names: Alder Buckthorn, Glossy
Buckthorn, Breaking Buckthorn.

Russian names: the buckthorn is fragile,
olkhovidny, magpie berries, wolf berries,
cheremokha, krushinnik.

Folk names: buckthorn fragile, doggy berries.

Family: Rhamnaceae.

ISSN 1563-034X

Pharm name: bark of buckthorn — Frangulae
cortex.

Botanical signs: Breaking Buckthorn (Frangula
alnus) represents a small tree or bush in 7 meters
height. The sort Buckthorn includes about 50 types
widespread in the South and Central America. The
buckthorn — small, is more rare an evergreen tree or
a bush without prickles, with the next leaves, correct
flowers which settle down bunches in sheet bosoms.
Buckthorn fruits — juicy, spherical stone fruit, with
three stones. The buckthorn is decorative the foliage
and fruits which coloring changes in the course of
maturing. It is a good melliferous herb. Branches
are smooth, branch out next to each other, are old —
hazel, young — reddish-brown, with white lenticels.
The bush can often be found in the marshy plain, the
woods and groves. Only bark of a buckthorn is used
inthe medicinal purposes (Alekseev, 1996:392). The
external surface is covered with longitudinal cracks.
On a section it is possible to notice that external part
smooth and fibrous from within. Thickness of bark
makes 2 mm. On taste at first bitter and knitting,
lets out a slight smell. Unlike a buckthorn purgative
(buckthorn) barrel is smooth, without thorns. Buds
have the thick and silky covering with. Leaves are
rifle-green, dense, next, brilliant, are situated on
short petioles, entire-edge sharp, oblong. Flowers
are white-green coloration, collected in the bosoms
of leaves by bunches (Grubov, 1949b: 8). On raw
material must be tubular or sulcate pieces of different
length, in from 0,5 to 2 mm. Outward surface of bark
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is more or less smooth, darkly-brown or darkly-
grey, often with whitish transversal prolate lenticels
and grey spots. Internal surface is smooth, rather
yellow-orange or red-brown coloration. Fracture is
light yellow, evenly fine-bristled. Smell weak. Taste
bitterish; at mastication of bark saliva is painted in
yellow. A loss is assumed in-bulk after drying no
more than 15%; pieces of bark, covered by bushy
cladinas, — 1%, pieces of bark with bits and pieces
of wood on an internal side — 1%, pieces of bark
thicker a 2 mm — 3%, to the organic admixture —
0,5%, to the mineral admixture — 0,5% (Maznev,
2008a: 621).

At collection of bark it is necessary attentively
to examine a bush, by mistake not to collect the
bark of other bush, because in the leafless state,
distinguishing a bush is uneasy. As an admixture
meet bark of alder by sulphur — Ainus incana; bark
of bird cherry tree — Padus racemosa Gilib; bark of
buckthorn of purgative — Rhamnus cathartica L.;
bark of viburnum usual — Viburnum opulus L.; bark
of different types of willow — Salix sp. From all these
admixtures the bark of buckthorn differs in that at
the easy scraping off of outside of cork the layer of
raspberry-red color reveals for her; at other plants
a green or brown layer is visible. At moistening of
internal surface of bark of buckthorn gradually a
brownish-brown spot (absence of tannic substances)
appears the drop of solution of iron ammonium
alum; the bark of other bushes and trees with this
reagent gives black-blue or blackly-green painting.
The freshly prepared bark renders a side action:
turns stomach, causes vomiting, irritates the mucous
membrane of stomach because of being in fresh raw
material of glycoside of frogularoside. Authenticity
of raw material is determined on external signs
and microscopically. On a transversal cut under a
microscope the cork of red color, one-two-layer
woodraies, bast fibres with the crystalliferous facing
and druse located by groups, is well noticeable
(Maznev, 2000b: 512).

A fruit of Buckthorn is a spherical stone fruit,
blackly violet color, brilliant from 2 or by 3 stones.
Flowers in beginning of summer, can happen and
the repeated flowering nearer to the autumn, bears
fruit at the beginning of autumn, usually abundantly,
since 3 — 5 year of life of plant. The garden-stuffs
of buckthorn have a sweet taste, but it is impossible
to eat them, because they are poisonous (especially
immature), however birds eat them up gladly. In
people garden-stuffs buckthorn can be known as
«spurge-flaxesy». Often effloresces the second time
occurs in August — September. Fruiting is ordinary
abundant. Bears fruits since 3-5th year of life.

Garden-stuffs are buckthorns sweet, but uneatable
(the immature are poisonous). Reproduction occurs
by seeds and by vegetative way (by a tall age, root
offspring).

Natural habitation: Motherland of buckthorn
is Europe, North Africa and Western Asia regions.
Naturalized on east of North America. Grows in
the mixed forests, raw places, as undergrowth: on
the edges of forests, in edges of the rivers, on raw
meadows among bushes, together with a willow,
bird cherry tree, alder, wild ash trees. A buckthorn
fragile is widespread in European part of the CIS, on
Caucasus, in Western and East Siberia, Middle Asia
and Kazakhstan (Chukhno, 2007: 1024).

Sprouts in the coniferous and leafy forests,
where often forms a thick undergrowth tier, on
felling, gaps, in bushes. Most distribution and the
best height are observed on raw and moist soils on
the outskirts of bogs and water-meadows, on the
banks of the rivers, brooks, lakes.

In olden times the branches of buckthorn were
suspended above doors and windows, considering
that it destroys (destroys) intrigues of sorcerers and
demons, what defined its family name.

Collection and drying of raw material:
medicinal raw material is a bark of buckthorn
(Cortex Frangulae). Bark is stored in in spring, in a
period from a moment swelling of buds to beginning
of flowering. In the places taken by a forest district,
a buckthorn will be felled by an ax or cut away a
handsaw, abandoning stumps in a 10-15 c¢cm high for
underwood renewal. On the cut down barrels and
thick branches do circular incisions, connect their
longitudinal incisions and flaid as trough-shaped
pieces. It is impossible to cut off a bark with knife,
because here the pieces of bark turn out narrow and
contain bits and pieces of wood. At presence of on
the bark of bushy pieces, it is needed to clean them
up. The repeated purveyance on the same area is
possible in 10-15 years (Tovstukha, 1990:304).

Dry the bark of buckthorn breaking outdoors
under covers or on the well ventilated garrets, laying
out its loose layer and watching after that the tubular
and pieces of bark were not inlaid in each other. In
times of drying a bark is stirred up 1-2 times. At
drying outdoors, bark is added for night apartment
or covered by tarpaulin. Drying is stopped, when
a bark becomes fragile (at bending breaks a secret
crisply) (Kurkin, 2007a: 1239).

Use the procured bark only in a year, because
the fresh contains irritating substances, turning
stomach and vomiting. Accelerating decomposition
of irritating substances is possible heating of bark to
100 © during an hour. A side action disappears after
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this treatment. Use-by of raw material date 5 days.
The smell of raw material is weak, tastes bitter. Bark
is the article of export. At the purveyance bark of
buckthorn by mistake the bark of other bushes and
shallow trees can breaking collected: buckthorn
(buckthorn purgative), alder, wild ash, bird cherry
tree and different types of willow. From all these
plants buckthorn the fragile differs in that at the
easy scraping off of periblast of cork for the layer
of raspberry-red color reveals on a bark, while at
other bushes and trees a green or brown layer is here
visible (Kurkin, 2009b: 963).

Collection is conducted by two methods: at
the first method flaid from branches, not cutting
away them from a bush. On barrels and branches
do transversal semicircular incisions only from one
side, cutting through a bark to wood, and connect
their longitudinal incisions. Bark is taken off from
one side of branch, abandoning untouched with
other. Distance between transversal incisions is 25-
30 sm. Under-cutted bark remove layer by layer a
wooden shoulder-blade, and then take off hands
(Howell, 1977: 111).

At the second method raw material is collected
from the cut down plants in the places, taken under
logging-off, deck-houses of care, sanitary deck-
houses.

Buckthorn fragile will fell axes or cut away
a handsaw, abandoning stumps a 10-15 cm for
proceeding in plants an underwood. On the cut down
barrels and branches do circular incisions, connect
their longitudinal and take off all bark from them.
This method of purveyance is most expedient.

Chemical composition: in the bark of buckthorn
— breaking ayatraglikozids (to 8%), brutulin,
glycofrantulin, frangulaemodine, chrysophanic
acid, and also tannic substances (10,4%) were found
out; organic acids, essential oils, sugar, alkaloids
(0,15%) and other substances; in leaves are
flavonoids as: quercitin, kaempferol, ramnocitrin,
isoramnetin, ramnoin; in garden-stuffs are alkaloids
(0,04%) found (CABI, 2014:12).

A buckthorn contains fragile frangulin,
anthraglycosides, glycofragulin, chrysophanic acid,
tannic substances, oils aethereal, acids organic,
alkaloids, sugar, flavonoids (kappherol, rhamnosine,
quercetinum, 1soramnetin, ramnocitrine),
microelements (iodine, coniferous forest, lead,
strontium, nickel, cobalt, iron, zinc, selenium,
copper, magnesium, vanadium, calcium, manganese,
barium, aluminium, potassium, chrome).

In fresh bark of a buckthorn glycosides
contain in the restored look — frangulyarozid
and antranolglyukofrangulin. They possess the

ISSN 1563-034X

irritating and emetic properties. At the same time
these connections are labile and are capable to
auto-oxidation even air oxygen. Therefore bark
of a buckthorn is applied after storage during 1
year or process of oxidation is accelerated heating
at 110 °C within 1 hour. First frangulyarozid
turn into gyukofrangulin. Bark of the buckthorn
used in medicine can contain at the same time
glyukofrangulina, frangulina and frangula-emodin.

Except a frangula-emodin (or a reum-emodina)
in bark of a buckthorn fragile other antron aglikon
are revealed: an aloe-emodin, fistsion, and also a
palmitin. Along with antronov connections bark
of a buckthorn contains a significant amount of
tannins (10,4%), peptide alkaloids of a frangulanina
(0,15%) — derivatives r-hydroxy-stiriloamine
franganina, organic acids (in particular, apple),
triterpene glycosides, saponins, bitterness, resinous
substances, flavonoids (ksantoramin and ramnetin),
the traces of essential oil, starch, pectins different of
sugar. 1,8-dihydroxy-2-atsetilnaftalen is found in a
hydrolyzate of bark (Gassmann, 2004: 15).

In addition, there are alkaloids 0, 15% — in a
bark, comparatively plenty of tannic substances
-10, 4%, different sugar, apple acid, small amount
of essential oil. Leaves contain 0, 17% alkaloids,
garden-stuffs — 0, 04%.

In a bark contained: ash — 3,57%; macronutrients
(mg/of g) : To — 4,80, Ca — 18,80, Mn — 2,60, Fe
— 0,40; microelements (mcg/of g) : Mg — 107,00,
Cu - 12,40, Zn — 16,60, With — 0,16, Cr — 0,80, Al
- 152,58, Ba — 171,68, V — 0,72, Se — 0,04, Ni —
1,52, Sr — 7,92, Pb — 27,52, In — 70,00, I — 0,72.
Mo, Cd, Li, Au, Ag, Br — are not found (Murav’eva,
2002:656).

Pharmacological properties: in leaves,
barks, fruits and kidneys of a buckthorn fragile in
large numbers antraglikozids were found, which
cause the main pharmacological action of this
unusual plant: it possesses the irritating property.
Besides, fruits and leaves of this bush contain
ascorbic acid and alkaloids. The buckthorn fragile
is a soft depletive. The locally-irritating action of
galena forms of plant shows up in strengthening
of peristaltic motions of colon. Under influence
of preparations of buckthorn suction of liquid is
slowed the mucous membrane of colon, that entails
dilution of the excrement masses and increase of
their volume. The purgative effect of buckthorn
is usually marked through 8-12 hours after the
reception of preparations. It contingently goes a
slow hydrolysis by anthroglycoside frogulyarozide
enzymes and bacterial flora of colons in an alkaline
environment (Brue, 1980).
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Application in medicine: medicinal properties
of bark of buckthorn were known already in the
XIV century. Legend asserts, as though purgative
properties of plant were set as a result of watching life
of bears that bed on a winter in a lair, only cleaning a
stomach. People saw once, that by a late autumn the
pigeon-toed turned inside out from earth the bush of
buckthorn and began to nibble its bark. It suggested
them an idea about curative healing property of a
plant. A fragile buckthorn possesses purgative, bile-
expelling, anti-inflammatory, diuretic properties.

The bark of buckthorn that needs to be
stored in in spring possesses curative actions, to
swelling of buds. Drying is necessary under covers
outdoors. Using raw material is possible only after
a year rough-dry, because the fresh procured bark
contains irritating substances that cause vomiting.
Accelerating the process of destruction of these
substances is possible, if on 1 hour to warm a bark
to the temperature of 100 degrees. Keeping raw
material is possible 5 days. Storing the bark of
buckthorn, it is necessary to avoid collection of bark
from other bushes (alder, buckthorn, bird cherry
tree), distinguishing feature of buckthorn breaking —
at scraping off of cork periblast the layer of raspberry
color appears on a bark, on all other this layer will
be brown or green.

Branches and bark of a plant have a wound
healing effect. Decoctions, pills and extracts (liquid
and dry type) and preparation of «Ramnil» in
scientific medicine are softly operating purgatives.
«Vicalinumy, «Vicairumy, «Roterum» enters in the
complement of difficult preparations, that possess
astringent, hypacidic and mildly by a purgative
action, and also used for treatment of ulcerous
illness of stomach and duodenum; in composition
preparation there is «Cholagolum» — by a bile-
expelling and spasmolytic action — for treatment
of bilious-lithoidal illness, cholecystitiss and
hepatocholecystitis.

Buckthorn fragile enters in the complement of
purgative and anti-hemorrhoids teas and collections.
Infusion — in obstetric-gynaecological practice have
been used, as a purgative at a hemorrhoid, cracks
of rectum, atony and spastic locks in postoperative
and climacteric periods. Essence is in homoeopathy
— at chronic locks. In an ethno-medicine — at colics,
edema of cardiac and kidney origin, thyroid gland
illness, helminthisms, gout, climacteric disorders,
especially at tachicardis, dizziness, depression, itch,
migraine, at a cholangitis, hepatitis are used. Tincture
used at streptodermias, pyodermas, furuncles and
other diseases types of skin and hypoderm. If any
of forms drug is used by the patient throughout a

long time, development of effect of accustoming is
probable. As a result, weakening of laxative action
or its total absence is possible. It is desirable to
alternate in the course of long treatment reception of
this means to other laxative drugs. At treatment urine
can become yellow. In that case drug withdrawal is
not required (Krock, 2002: 17).

Enters also in the complement of sudorific,
carminative collections, and also in collections
for treatment of dysmenorrhea, menorrhagias and
for normalization of defecation. In Lithuania and
Belarus at a malaria disease treatment. In Bulgaria
— at nervous illnesses, neuroses, obesity, diabetes
mellitus, urate arthritis, exudate diathesis, eczema,
rheumatism, and in addition, in collections — at skin
diseases with a metabolic disturbance. Garden-
stuffs have a fast-acting anti-helminthic spectrum.
Seeds are used in treatment of leukemia.

Medicinal forms, method of application and
doses: decoction of bark of buckthorn breaking
(Decoctum corticis Frangulae): 20 g (2 soupspoons)
of raw material place in the enameled tableware,
inundate 200 ml of the hot boiled water, close a
lid and heat in boiling water (on water bath) at the
frequent stirring 30 mines, cool 10 mines at a room
temperature, filter, remaining raw material is wrung
out. Lead the prepared drug to 200 ml volume of the
got decoction the boiled water. Got decoction is kept
in a cool place a no more than 2 twenty-four hours.
Accept for 1/2 glasses for the night as a laxative at
chronic locks.

The extract of buckthorn liquid (Extractum
Frangulae fluidum) can be prepared as: extraction
by a 30% alcohol from the coarse bark of buckthorn
in correlation of raw material to the extractant 1:
1. Liquid is of darkly-brown color. Accept for 20-
30 drops on a reception before a dream as a soft
purgative.

Extract of buckthorn dry (Extractum Frangulae
siccum) prepared as follows: extraction by a 70%
alcohol from powder of buckthorn. A table of
contents of oxymethylanthraquinones must be no
less than 6%. Produced as pills tunicate, for 0,2 g;
accept for 1-2 pills before a dream as a soft purgative
of means.

Syrup of buckthorn (Sirupus Frangulae) is an
umber thick liquid with a specific smell. It is used
as a laxative at chronic locks, better on an empty
stomach. Dose for adults — 1-2 tea-spoons (but no
more than a 1 soupspoon on a reception) 1-2 times
per a day; to the children — according to age: 3-4
are 1/4 tea-spoons, 5-8 —a 0, 5-1 tea-spoon, 9-11 —
1-1, 5 tea-spoon 1 one time per a day. At application
of preparation can be observed skin rash, stomach-
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aches. In these cases its reception it is necessary
to stop. Painting of urine in yellow (presence
of chrysophanic acid), is not dangerous for an
organism and not requiring abolition of preparation,
is possible.

Syrup of buckthorn is contra-indicated at the
acute inflammatory diseases of bowels, fallopian
bleeding, pregnancy. Use-by of preparation date
2 days. Preparation is kept in the place protected
from light at a temperature not higher than 15 °C
(Science, 1988).

Rhamnilum is orange-brown powder odourless
and taste. Produced in pills containing a 0, 05 g of
preparation. Accept for 1-2 pills before a dream as a
soft purgative.

Cholagolum is a total preparation, containing the
dye-stuff of root of turmeric (0,025 g), emodin from
a buckthorn (0,009 g), magnesium salicylate (0,18
g), essential oils (5,535 g), alcohol (0,8 g), olive oil
(to 10 g). Preparation renders a bile-expelling and
spasmolytic action. It is used at bilious-lithoidal
illness, cholecystitiss, hepatocholecystitis. On
an action it is near to «Olimetinumy» preparation.
Accept for 5 drops (on sugar) 3 times per a day
for 30 mines to the meal. At the attacks of bilious
colic accept 20 drops singly. At presence of the
dyspepsia phenomena accept during a meal or after-
meal. Preparation is produced in small bottles for
10 ml. Tincture of bark of buckthorn: the ground
up raw material is inundated by a 30% alcohol in
correlation 1: 5 and maintain at a room temperature
7-10 days. Use as washes, bandages and for bathing
of the staggered areas of skin.

Contra-indications and possible side effects:
it should be remembered that at the protracted
application of preparations of buckthorn getting
and effect comes used goes down. It is therefore
necessary to increase periodically a dose or to
change a purgative. At the protracted application
of large doses of buckthorn for pregnant abortion is
possible.

Application in other areas: the roots of
buckthorn are suitable for making of shoe-nails,
shoe trees, decorative plywood, fretted hand-made
articles, furniture, ashless coal, suitable for drawing,
the best sorts of hunting gunpowder and bangers.
Cora in veterinary science (decoction, infusion) is a
purgative and at a scab. Is suitable for tanning of skin.
Bark, leaves, garden-stuffs — paint wool are in the
olive and brown colors of different tints. Immature
garden-stuffs are used for the receipt of chrome.
A buckthorn fragile is the best melliferous herb in
moist places. Wherein there is much buckthorn,
bees early come in forces and swarm well. With 1
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ha of buckthorn collection of honey makes 15-35 kg
Honey thick with red huckleberry taste. Decorative
plant also (Medicine, 1990).

Application is in collections:

1.Hepatitis is chronic and hepatocirrhosis:
buckthorns bark, rhizomes of chicory, air-lift,
cumin garden-stuffs, immortelle flowers, herbares
of st-john’s-wort, knot-grass, ancerine, melissa — in
equal parts, to prepare infusion, drink a course to
semiyear.

2.Hemorrhoid (without bleeding strong)
buckthorns bark, orchis tubers, roses petals, garden-
stuffs, herbares, motherwort, primrose, melilot,
moss Icelandic, straw of oat, leaves of cuff, rhizome
of burdock, elecampane — equal all — to 3 months to
drink.

3.Lock chronic: buckthorn bark, rhizomes of
sorrel, valerian, anise garden-stuffs, flowers of
tansy, camomile, strawberry all, herbares of mint,
nettle — equal — to 2 months twice a day, by 1 litre.

4. Diabetes: buckthorns bark, straw of oat, grass
of parsley, bag a shepherd, flowers of linden-tree,
corn-flower, anise garden-stuffs, sorrel of rhizome,
leaves of whortleberry, laurel, kidney bean of pods
of leaf, lilac of bud, dandelion roots — equal all — to
4 months to drink.

5. Obesity: buckthorns bark, tea escapes of
kidney, snouts corn, grass of milfoil, dandelion roots,
garden-stuffs of dill, brier, immortelle flowers — all
is equal to put — to 4 months to accept (Muzychkina,
2009: 864)

Recipes at home facilities from a buckthorn
fragile: from the bark of fragile buckthorn there is
decoction: to add the pair of soupspoons, 2 litres of
boiling water, half hour on water bath to boil, 10
minutes to insist, it is further needed to filter and
refill liquids, drink half for the night. Infusion of
bark of buckthorn : on 30 % to the alcohol, 1: 5,
days ten to insist, use outwardly.

Pharm facilities: liquid extract of bark of
buckthorn on to the 30% alcohol, 1: 1, to drink for
the night as a purgative for 25 drops. Buckthorns are
an extract dry, to drink for 2 pills for the night. Syrup
of buckthorn is used for instructions, as purgative.
Also a buckthorn enters in the complement of such
preparations: rhamnil, choragol, vicair, vikalin,
rotor, purgative collection Nel.

Storage: in a dry, well ventilated apartment,
in the packed kind. Cora is pressed and packed in
bales. Expiration date is 5.

Purveyance: bark is stored in by an early
spring, in the period of juice-moving, when it well
scales from wood. At this time distinguishing a
buckthorn from other bushes is possible only on
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the features of bark: a characteristic purple-red
layer that is not present at any bush reveals at the
careful scraping off of cork epiphyses (Wagner,
1993: 522).

Conclusion: Summing up main botanical
description of Frangula alnus (Buckthorn fragile),
we can mention that it has an important pharm
facilities, as long as usage in other areas of everyday
life. However, fruits of the plant are poisonous,

which can cause serious contradictions in health,
especially in pregnant women. A buckthorn fragile
is widespread in European part of the CIS, on
Caucasus, in Western and East Siberia, Middle Asia
and Kazakhstan. Medicinal properties of bark of
buckthorn were known already in the XIV century.
Nowadays medical properties of the Buckthorn
plant are widely used in solving problems with locks
and dermal diseases.
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The pharmaceutical industry is one of the leading high-tech industries that significantly determines
the innovative and strategic security of modern state. In this regard, it is necessary to take into account
the issue of providing country with drugs in the framework of national security. A unified drug policy
requires that development of Kazakhstan is carried out in one direction to ensure the country drug safety
through establishment of its own pharmaceutical industry. This process is quite long, time-consuming
and expensive. The purpose of work is to analyze pharmaceutical market in the Republic of Kazakhstan,
the prospects for its development and the creation of domestic medicines that meet the needs of world
standards. The paper considers the current state of country’s pharmaceutical industry and the shortcom-
ings of domestic pharmaceutical industry. The share of domestic drugs on the domestic market is little,
wherein most of them made from imported raw materials. In order to improve the effectiveness of forma-
tion of own pharmaceutical industry, various strategies are being developed. One of them is the govern-
ment support of domestic manufacturers, scientific organizations, universities and scientists.
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»koHe oHbIH, KP-Aa AaMy nepcnekTuBaAapbl

O3aepiHisre 6eAriai, dapmauesTrka eHepkacibi Kasipri 3amMaHFbl MEMAEKETTIH MHHOBALMSIAbIK,
JKOHE CTpaTervsAblK, Kayirnci3AiriH ankbIHAQMTbIH >KeTeKLi »KOFapbl TEXHOAOTMSIAbIK, OHAIPICTEPAIH,
6ipi 6OAbIN TabblAaAbl, COHABIKTAH EAIMI3AI ASPIAIK 3aTTapMeH KamTaMacbi3 €Ty MBCEAECi YATTbIK,
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dapmaueBTMKa ©HepKaCiOiHiH  KeMILIAIKTepi  KapacTbipbiAFaH. IWKi  HapblKTa OTaHABIK ~A8pPi-
ADPMEKTEPAIH YAECI a3, OAAPAbIH, KOTLUIAIN MMMOPTTbIK, LUMKI3ATTaH >KacaAaAbl. ©3 hapMaleBTUKAABIK,
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CaAACbIH KAAbIMTACTbIPYAbIH, TUIMAIAITIH apTTbIpy MaKCaTblIHAQ OTAHABIK, BHAIPYLLIAEPAI MEMAEKETTIK
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AHaAM3 CTPYKTYpbl MUPOBOTO (papMaLLeBTUHECKOr0 PbIHKA
M nepcnekTuBbl ero pa3sutusa B Kasaxcrave

MapmaueBTryeckas MPOMbILAEHHOCTb OTHOCUTCSI K YMCAY BEAYLIMX BbICOKOTEXHOAOIMYHbIX
OTPaCAEN, CYLIECTBEHHO OMPEAEASIOWMX WMHHOBALMOHHYIO M CTpaTernyeckyio 6e3onacHoCTb
COBPEMEHHOr0 roCyAapcTBa. B CBSA3M € 3TMM HEOOGXOAMMO yUMTbIBATb BOMPOC OGecrneyeHns CTpaHbl
AEKapCTBEHHbIMM CPEACTBAMM B MAOCKOCTM HalMOHaAbHOWM Ge3onacHoCTU. EAMHas AekapcTBeHHast
NMoAMTUKA TpebyeT, YToObl Pa3BUTME HALLEro roCyAapCTBa OCYLIECTBASIAOCh B OAHOM HarpaBAeHMU
no o6ecreyeHno AeKapCTBEHHOM 6e30MacHOCTM  CTpaHbl  4epe3  CTaHOBAeHUE COBCTBEHHOM
(hapmaLLeBTMYECKON MPOMBILAEHHOCTU. AQHHbIA MPOLECC SBASIETCS AOCTAaTOYHO AAUTEAbHbIM,
TPYAOEMKMM U AOPOrOCTOSILLMM.

Lleab paboTbl — aHaAM3 hapmaueBTUUYECKOro pbiHka Pecnybankmn KasaxcrtaH, nepcnekTuebl ero
Pa3BUTHS M CO3AAHUS OTEUYECTBEHHbIX AEKAPCTBEHHbIX MPEnaparTos, YAOBAETBOPSIOWMX MOTPEOHOCTIM
MUPOBbIX CTAaHAAPTOB.

B crtathe nokazaHO HbIHelWHee COCTOSIHME hapMaLEeBTUYECKON MPOMBILUAEHHOCTM CTpPaHbl,
paccMOTpeHbl HEAOCTATKM OTEYECTBEHHOM (PapMUHAYCTPUM. AOAS OTEYECTBEHHbIX AEKApPCTBEHHbIX
CPEeACTB Ha BHYTPEHHEM PbIHKE MaAa, MPU 3TOM OOAbLLIAS MX YaCTb M3rOTaBAMBAETCS M3 MMMOPTHOMO
Cbipbs. AAS TOro 4to6bl MOBLICUTL 3PEKTUBHOCTL CTAHOBAEHMSI COBCTBEHHOM (PapMUHAYCTPUMU,
pa3pabaTblBatoTCsl pasAMyHble cTpaTernm, GOAbLLIOE BHUMAHUE B KOTOPbIX YAEASIETCS FOCY AAPCTBEHHOM
NMoAAEPIKKE OTEUECTBEHHbIX MPOU3BOAUTEAEN, MOAAEPIKKE HAYyUHbIX OpraHM3aLuii, By30B U YUeHbIX.

KAroueBble cAoBa: anpMaueBqueCKaq NPOMbILUAEHHOCTb, qi)apMaU,eBTl/ILIeCKMVI PbIHOK KazaxcTtaHa.

Introduction

The importance of studying structure of
pharmaceutical market and its segments is
determined by two main factors: firstly, it has social
significance in the economy (Evstratov 2016:32-37)
and, secondly, it occurs as the source of the social
development of society in any country in the world.
High technology and science-intensive production
of pharmaceutical products has an impact on
development of other industries such as science,
chemical production, mechanical engineering
and etc (Wu 2016: 1-25). In addition, the level of
development of pharmaceutical industry in the
country is the key to functioning of health care
system, ensuring preservation of work ability of the
population, increase the quality of his life.

In economic terms, pharmaceutical market
is a system of interacting agents of production
and consumption of medicines based on the
mechanism of market competition (Wu 2016:
1-25). The structure of the pharmaceutical market
includes producers and consumers, distributors and
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pharmacy chains (Pushkarev 2016:62-66). Analysis
of distribution of an international pharmaceutical
market in the world shows that North America,
Europe and Japan in 2006 year occupied almost
84% of the world market (Evstratov 2016:72).
Monopolization of pharmaceutical market affected
the socio-economic growth of third world countries,
which was an incentive for a number of countries to
restructure it.

The development of pharmaceutical market
in developing countries is largely determined by
trends in an internationalization of the world market
(Kosyakova 2007:146-152), and therefore study
of its various aspects is extremely urgent. Market
growth in developing countries in year 2016 reached
12%, while on average the world market grows by
4.5% annually. Especially high growth is expected
in China, Brazil, India and Russia.

The International pharmaceutical market is one
of the most highly profitable and fast-growing in
the world economy (Torres 2010:251). Despite the
general decline in global economy of recent years,
the pharmaceutical market continues to develop
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dynamically (Evstratov 2016:920-923). According
to the forecast of «IMS Health», its volume by
2020 year should increase to 1.5 trillion dollars.
There are many factors contributing to growth of
pharmaceutical market such as general increase
in morbidity due to technical factors and the
deterioration of ecological situation (IMS Institute
— 2011), the trend of «population aging» in
developed countries, and growth of income levels
in developing countries (Dorovskoi 2014: 34-40).
All these factors contribute to stimulate the use of
expensive drugs.

To understand the processes of sustainable and
effective development of the pharmaceutical market
of Kazakhstan and its impact on the socio-economic
development of developing countries, it requires
a thorough analysis of its structure. There by, an
important task is to analyze the state of international
pharmaceutical market, identify problems and trends
in its development, including developing countries.

The purpose of this article is to study the
components of pharmaceutical market, their
mutual position in the sphere of pharmaceutical
products circulation. The following tasks were
included: analysis of the state of international
pharmaceutical market, identification of problems
and trends in development of pharmaceutical

market, understanding the processes of effective
functioning of the pharmaceutical market.

Results and discussion

Currently, for economy of the Republic
of Kazakhstan the study of state of the world
pharmaceutical market is becoming especially
relevant in connection with implementation of the
National Drug Policy as envisaged by the State
Program «Densaulyk» for 2016-2019 ((Urbanets,
2017: 8).

According to «IMS Health», in year 2015
volume of the world pharmaceutical market was
1.1 trillion dollars (IMS Institute [Electronic
resource]). We consider the structure of market of
world manufacturers of pharmaceutical products
and its composition. The main feature of current
pharmaceutical industry in the US and Western
Europe is concentration of production localization,
especially research and development (R & D) studies
of pharmaceutical products (Global Pharmaceutical
Industry [Electronic resource]). The largest 20
companies of these countries make up the so-called
«Big Pharma Group» with sales of over 500 billion
dollars and R & D expenditures in excess of 70
billion dollars.

«IMS Health»

12% 11%

6%

® Developing pharmaceutical
markets, first level: China,
Brazil, Mexico, Korea, Russia,
Turkey, India, South Korea

B Developing pharmaceutical
markets, second level: Ecuador,
Peru, Chile, Venezuela,
Vietnam, Philippines, Indonesia,
Thailand, ...

Developed pharmaceutical
markets: USA, Canada,
Germany, United Kingdom,
France, Italy, Spane, Japan

Figure 1 — Diagram of regional structure of international pharmaceutical market
by the classification of «IMS Healthy», 2009 (Dorovskoi 2014: 34-40).

The most important trend of world pharmaceu-
tical market is change in geographical structure
of demand (Danzon, 2012: 35-71). At present,
developing countries are making an increasing

contribution to its development. Figure 1 shows
the regional structure of the world pharmaceutical
market in the 2009 year classification (Dorovskoi,
2014:34-40). According to «IMS Healthy, volume
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of world pharmaceutical market in 2015 year was
1.1 trillion dollars (Dorovskoi 2014: 34-40).

It is necessary to characterize the regional
structure of pharmaceutical market in 2012 year and

2012

Africa
3%
Near
East
3%

14%

for the future until 2020 year. Figure 2 shows the
structure of the world pharmaceutical market for
2012 and for the future until 2020 (Evstratov 2016:
24-31).

2020

Africa
4%

Near East

3%

Figure 2 — Diagram of the regional structure of the world pharmaceutical market in 2012 and 2020.

In domestic pharmaceutical industry of
Kazakhstan there are significant limitations such as
small share of native drugs in the domestic market,
manufacture of drugs with low added value and
where in most of them are made from imported raw
materials.

According to the Center of industry analysis of
«Industry Development Institute of Kazakhstany,
in 2016 year the volume of produced domestic
pharmaceutical products amounted to 42.4 billion
tenge, which is 33.3% more than the corresponding
period of 2015. The main producers of domestic
pharmaceutical products were the enterprises of
the South-Kazakhstan region (41.5%), the Almaty
region (24.2%) and Almaty city (22%). Significant
growth was due to an increase in the output of
products at the enterprises of «HimPharmy», LLP
«Abdi Ibrahim Global Pharmy», LLP «VivaPharm»
(Development of the pharmaceutical industry in the
Republic of Kazakhstan [Electronic resource)

Recently, the share of foreign drugs was high
in the market of Kazakhstan, but due to intensive
development of domestic producer this trend may
be changed. Social policy remains the same. The
healthcare budget is growing. Growth for the
reporting period was due to an increase in volume
of production of basic medicines in physical terms
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1.6 times till 17.7 million kg (Development of
the pharmaceutical industry in the Republic of
Kazakhstan [Electronic resource). The growth of
the output is observed at the following enterprises:
«Him Pharmy, LLP «Abdilbrahim Global Pharmy,
LLP «Viva Pharm», LLP «Eikospharmy.

The conducted analysis of the world
pharmaceutical market reveals a number of
characteristic trends and problems in modern
pharmaceutical industry (J. Kohler [Electronic
resource]). Among the main problems of
development are: 1) contradictions that lead to
the restructuring of the world pharmaceutical
market, which indicates the most likely directions
for the development of the world pharmaceutical
market and the industry in line with the adjustment
of company strategies (Henry 2001: 209-210).
Therefore, more and more companies are planning
to transfer administrative functions (44%), research
and development (43%) and sales departments (51%)
to developing countries (Mossialos 2004: 1-37). The
second problem can be attributed to a decrease in the
efficiency of research and development works and
a significant increase in the expense of companies
of «Big Pharma» (Mrazek and Mossialos 2004:114-
130, Wu 2016:1-25). Expenditures on research and
development work worldwide increased by more
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than 80%, and new medicines began to register
43% less. Accordingly, the cost of developing one
original medicinal product increases, which has
become a key problem of the world pharmaceutical
market (Kalganov 2017: 213-216).

The formation of its competitive pharmaceutical
industry is a long, laborious and costly process.
Creation of conditions for import substitution
of pharmaceutical and medical products based
on modern technologies in accordance with
international standards GMP (Good Manufacturing
Practice) is one of the main tasks for the development
of pharmaceutical industry of the Republic of
Kazakhstan. It also is important to take into account
that from January 1, 2016 year on the territory of the
Customs Union a single market of medicines began
to operate.

However, one must take into account that the
issue of providing country with medicines lies in
plane of national security (Vogler 2012: 44-51). The
country needs to have its own medicines, especially
those that are included in the list of vital drugs. That is
why the head of state sets the task of developing our
own pharmaceutical production, training personnel
for the industry, supporting large investors in this
field, close cooperation with the EurAsEC countries
(Urbanets, 2017: 8).

Pharmacists, pharmacy network workers have
always been in demand. This category of graduates
has never had problems with employment. Now the
question arises in the specialists for pharmaceutical
production, which the developing pharmaceutical
industry needs, and the demand for these specialists
will grow with appearance of new and expansion
of old pharmaceuticals. The presence of specialists
will contribute to the development of our own
pharmaceutical production on the basis of domestic
raw materials, and consequently, cheap drugs.

In Russia, the development of the pharmaceutical
industry in the context of crisis and sanctions at the
state level has also been given great importance. The
government adopted the state program «Strategy
for the development of the Russian pharmaceutical
industry»((Urbanets, 2017: 8). A major role in
this strategy is given to the state stimulation of
innovative projects for the development of medicines
from domestic pharmaceutical raw materials, the
support of scientific organizations, universities
and scientists. The result of this policy will be the
provision of national security through the innovative
development of the domestic pharmaceutical
industry, focused on import substitution.

For a long time, the Government of the
Republic of Kazakhstan discussed the possibility

of creating a single distributor of medicines
and medical products. In February 2009, it was
decided to create a similar agency in the structure
of «National Welfare Fund» Samruk-Kazyna»
(Development of the pharmaceutical industry in
the Republic of Kazakhstan [Electronic resource]).
By the Government Decree of the Republic of
Kazakhstan No. 516 of May 25, 2013, the rights
to own and use a wholly owned interest in the
limited liability company SK-Pharmacy were
transferred to the Ministry of Health of the Republic
of Kazakhstan. The Single distributor system was
created with the aim of providing the population
with medicines within the guaranteed volume of
free medical assistance, increasing the stability and
competitiveness of the pharmaceutical industry in
the Republic of Kazakhstan, and developing the
pharmaceutical industry by consolidating state
purchases of medicines. Since 2011, in accordance
with the Government Decree of the Republic of
Kazakhstan dated October 30, 2009 No. 1729 LLP
«SK-Pharmacy» is the organizer of procurement
of medical equipment purchased from the
republican budget, and for further transfer to health
organizations on the terms of financial leasing.

In the Republic of Kazakhstan, the state has a
significant influence on the formation of the domestic
pharmaceutical market through the provision of
a guaranteed volume of free medical care. The
support of domestic producers is being carried out
within the framework of the existing programs for
the development of manufacturing industry. The
activity on registration, certification, assurance of
quality control of medicines, medical products and
medical equipment, as well as their advertising,
has been regulated. The National Information
Drug Center was established. State regulation of
prices for medicines purchased from the budget
was introduced. Moreover, in connection with the
transition to a free-floating exchange rate regime
from August 20, 2015, the issue of changing prices
for medicines and their accessibility to the population
has become acute. Consequently, memorandums are
held in all regions of the republic to contain prices
for medicines and medical products.

The increase in government purchases and the
provision of a guaranteed volume of free medical
care in Kazakhstan served as the main factors for
the growth of the pharmaceutical industry according
to the results of January-June last year. Purchase
of pharmaceutical products within the framework
of guaranteed volume of free medical care from
2009 to 2015 increased by 2.9 times. Among other
things, for the period from 2010 to 2015 the share
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of pharmaceutical products purchased through the
«Unified Distributor» within the guaranteed volume
of free medical care increased, on average, by 3
times — from 35.8 to 107.5 billion tenge. In 2016,
within the framework of guaranteed volume of free
medical care, through the LLP «SK-Pharmacy» it is
planned to purchase 1034 products for about 101.9
billion tenge.

The share of domestic producers in the structure
of the purchase of the «Unified Distributor» is
about 75% in physical terms. Several years ago, the
guaranteed level of free medical care did not exceed
6%.

It is extremely necessary to attract foreign
investors to the pharmaceutical industry. The inflow
of investments will facilitate the acceleration of
the development of pharmaceutical enterprises,
improvement of the quality of human resources,
creation of new workplaces, attraction of advanced
technologies and stimulation of their distribution,
and also implementation of import substitution
policies (Leopold 2012: 50-60).

For this purpose, hard work has to be undertaken
in order to attract large world pharmaceutical leaders
to the market of Kazakhstan, such as Pfizer (USA)
with the project on the production of vaccines in the
Almaty region, Sanofi (France) with a project for the
production of tablet form of drugs in the Karaganda
region. For example, the British transnational
pharmaceutical company HIKMA (founded in
Jordan in 1978) is interested in organizing its own
production of drugs for the treatment of diabetes
mellitus, diseases of the central nervous system and
antibiotics in Almaty. It is planned to attract about
11 billion tenge in the form of investments and
creation of about 300 new workplaces.

Regarding already existing foreign investors
in the pharmaceutical industry of the Republic of
Kazakhstan, work is continuing on expanding and
modernizing existing production facilities, as well as
creating new production sites within the framework
of the Industrialization Maps for 2015-2019.

Within the framework ofthe firstindustrialization
program, a lot of investments were made in the
domestic industry. Along with the arrival of
foreign investors in the pharmaceutical market of
Kazakhstan, a new stage in the development of the
industry has began. So, 51% of the shares of «Him
Pharm» was acquired by the well-known European
company «Polpharma». The largest domestic
pharmaceutical company currently has three
certificates of compliance with GMP standards,
which indicates a great deal of done work to
improve the quality of production of pharmaceutical
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products for its possible implementation, not only
on the domestic, but also on external markets.

Withthearrival of foreign partners in Kazakhstan,
there are production sites certified according
to international GMP standards. At present, 12
production sites of 8 domestic pharmaceutical
companies have received GMP certificates. It
should be noted that most of them are enterprises
with foreign participation. The availability of GMP
certificates for certain production facilities should
help to increase the output of manufactured products
and help to more freely promote domestic drugs to
foreign markets. The Turkish investor in the Almaty
Pharmaceutical Factory, LLP «Nobel» which
became one of the leading domestic manufacturers
of pharmaceutical products. Moreover, the enterprise
has confirmed compliance with GMP standards at
its two production sites. The Russian investor, the
company «Pharm standard», invests 15 million
dollars to the Karaganda pharmaceutical complex
(Development of the pharmaceutical industry in the
Republic of Kazakhstan [Electronic resource). In
2015 year, the plant completed the reconstruction
and expanded the production according to GMP
standards within the Industrialization Map. Another
major pharmaceutical company in Turkey is Abdi
Ibrahim Ilag¢ San.ve Tic. A.S acquired 60% of shares
from LLP «Global Farmy. The cost of the project is
60 million dollars.

Currently, 63 pharmaceutical industry facilities
in the Republic of Kazakhstan have implemented

international GxP (Good Practice) standards,
including laboratory practice (GLP), clinical
practice (GCP), production practice (GMP),

distribution practice (GDP), pharmacy practice
(GPP) and pharmacovigilance practice (GVP). These
standards set the requirements for the production,
transportation, storage and sale of pharmaceuticals.
Such large domestic pharmaceutical manufacturers
as «Nobel», «Him Pharm», LLP «Viva Pharmy,
LLP «Eikos», LLP «FitOleum» and others have
already implemented GxP standarts.

As a result, these investments should contribute
to an increase in volume of production of domestic
production. The domestic pharmaceutical industry
needs modern personnel solutions and large financial
injections in order to develop itself (Stargardt
2006: 235-47). Such measures are implemented
by domestic pharmaceutical companies. This is
demonstrated by the proposed investment projects
that participate in the Industrialization Map for2015-
2019 years (15 investment projects with the creation
of about 2200 workplaces and attracting over 64.7
billion tenge) (Development of the pharmaceutical
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industry in the Republic of Kazakhstan [Electronic
resource).

Currently, in order to develop the manufacturing
industry, as well as the pharmaceutical industry in
particular, a lot of initiatives are being carried out
by the state. Within the framework of the state
program of industrial-innovative development
for 2015-2019 there are various tools to support
business, including pharmaceutical industry. Such
programs as the Business Road Map 2020, Exporter
2020, Employment 2020, Industrialization Map for
2015-2019 years, the productivity 2020 program are
aimed at increasing the competitiveness of domestic
enterprises through stimulation of production,
export, personnel and technological potential of
enterprises.

Within the framework of the Industrialization
Map in the Pharmaceutical Industry for 2010-
2015, launched 28 projects, attracted investments
worth about 50.5 billion tenge. For 2016-2019 it is
planned to commission about 12 investment projects
involving about 53.7 billion tenge.

Thus, as a result of structure study of the world
pharmaceutical market, it was concluded that the

once stable and localized production of world
pharmaceutical market is losing stability, there is a
shift in favor of the developing countries, the work
of a group of the largest companies of Western
Europe and the USA that make up «BigPharmanpis
less promising (Outlook to 2020 [Electronic
resource).

Thus, the further development of pharmaceutical
market of Kazakhstan will make it possible to
become independent of world manufacturers of
pharmaceutical products, to adjust the economic
course, to influence the development of other
industries, which will lead to an increase in the rates
of social development. For the world pharmaceutical
market, the development trends are: high level of
concentration of production capacities (Creese
2011:1-35); increase in costs for research and
development; the activation of developing countries
and third world countries in the reconstruction of
the world pharmaceutical market with a view to
overcome the superiority of transnational companies
(Marinoso 2011:737-56); the desire of transnational
companies to interact with partners and the formation
of cluster-type structures.
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KOAUYECTBEHHbIM COCTAB KOMIAEKCOB MUKPOMULIETOB
B NMOYBAX ATPOLEEHO30OB

[NouBeHHble MUKPOMMLETbI NMPUCYTCTBYIOT BO BCeX OMOLIEHO3ax, OHU SBASIIOTCS BaXKHbIM 3BEHOM
AETPUTHBIX Lenen M BbIMOAHSIOT B 3KOCMCTEMaxX pPsA KAIOYEBbIX (DYHKLMI: yvacTve B mpoueccax
Pa3A0XKEHWS OPraHWMYeckoro BeleCcTBa M KPYroBOpoTax OMOreHHbIX 3AEMEHTOB, B MpoLeccax
no4yBoobOpasoBaHusl, a TakKKe PEryAsumm BUAOBOWM CTPYKTYPbl U (DYHKLMOHAABHOM aKTUBHOCTU APYTUX
MOYBEHHbIX OPraHM3MoB. HecMOTps Ha 3KOAOrMYECKYI0 3HAUMMOCTb MOYBEHHbIX MMKPOMMLETOB,
OHWM OCTAIOTCS HEAOCTATOYHO M3YYEHHOM rpyrrnon opraHnamoB. Lleablo aaHHOM paboTbl SIBUAOCH
MCCAEAOBaHME KOAMYECTBEHHOIO COCTaBa KOMIMAEKCOB MMKPOMMLETOB B MOYBAX arpoLleHO30B.
OCHOBHbIE HarpaBAEHUSI UCCAEAOBAHWS — OMPEAEAEHME YMCAEHHOCTM MULEAMAAbHbIX TPUOOB U
APO>>KEN B MOYBax arpoLEHO30B 3EPHOBbLIX M KOPMOBbIX KYAbTYP, MPOBEAEHME CPABHUTEAbHOIO
QHAAM3a KOAMYECTBEHHOIO COCTaBa MWKPOMMLIETOB B HEKYAbTMBMPYEMbIX (LEAMHHbIX) MOoYBax M
KYAbTMBMPYEMbIX MOYBaX arpOLLEHO30B, BbISIBAEHWE 0COOEHHOCTEN U 3aKOHOMEPHOCTEN PACTPEAEAEHMS]
MMKOOMOTbI B MOYBAX MOA MOCEBAMM CEAbCKOXO3AMCTBEHHbIX KYAbTYP.

HayuHas 1 npakTrueckas 3HaUMMOCTb paboTbl. [oAyUEHbl CBEAEHUSI O KOAUMUYECTBEHHOM COCTABE U
0COBGEHHOCTSIX PacnpeAeAeHNst MUKPOMMLIETOB B LIEAMHHOM MOYBE M MOYBax arpoLeHO30B 7 3ePHOBbIX
M KOPMOBbBIX KYAbTYP: COM, SUMEHSI, AIOL€PHbI, panca, cadpaopa, AOHHMKA M 3crnapueTa.

MeToaonrorms nccaepoBaHus. BblaeAeHE MUKPOMULETOB M3 MOYBEHHbIX 0OpasLOB MPOBOAMAM
METOAOM TMOCeBA Pa3sBeAEHMIA MOYBEHHOM CYCMEeH3WMM Ha SAEKTMBHbIE TMUTATEAbHble CPEAbI.
KoAMuecTBeHHbI y4eT OCYLLECTBASIAM MyTEM MOACHETA BbIPOCLUMX KOAOHMIA C MOCAEAYIOLLMM
nepecyeTtomM Ha 1 r NOYBbI.

OcHoBHble pe3yabTaTbl. CoaepikaHue MuLEeAMaAbHbiX TpuOOB B TMOYBAaX MOA MOCEBAMM
arpoKyAbTYp BapbMpOBaAO B AMariasoHe oT (324,3+12,2)x10% a0 (647,5+22,3)x10°> KOE/r nousbl,
B LEAMHHOM MOYBE MX KOAMYECTBO He npesbiwaro (312,4+11,3)x10°KOE/r nousbl. YmcAaeHHOCTb
APOXOKEN B KYAbTUBMPYEMbIX MoYBax Obiaa B npeaesax ot (64,6+2,1)x10% a0 (212,4+6,5)x10°KOE /r
MoyBbl. B mouBax noa arpokyAbTypamu BbISIBAEHO GOAblLee coaepykaHue MUKOOUOTbI MO CPaBHEHMIO
C HEKYAbTVMBMPYEMOI NMOYBON. YCTaHOBAEHO MpeobAasaHe MUKPOMULIETOB B TOALLE MOYBbI BEPXHUX
croeB (0-10 cM) 1 yObiBaHME MX KOAMYECTBA MO Mepe YyrAyOAeHus B MouBy. TWUM pacTUTEAbHOCTM
OKa3blBaA He3HAUMTEAbHOE BAMSHME HA KOAMYECTBEHHbIM COCTaB MMKPOMMLIETOB. MakCMMaAbHOe
UMCAO TPUOOB OLIAO XapakTEPHO AAS MOYB MOA MOCEBaMM COM, AIOLEPHbI M 3CrapLeTa; HaMboAbllee
KOAMYECTBO APOXX>Kei OTMEYEHO B MOYBEHHbIX 0OpasLiax arpouleHo3a AlouepHbl. [okasaHo obuane
rprbOB M MeHblLee COAEP>KaHME APOSKIKEN BO BCEX UCCAEAYEMbIX BapuaHTax.

LleHHOCTb NPOBEAEHHOrO MCCAeAOBaHMS. PaboTa BHOCUT BKAQA B M3yUeHMe pacnpoCTpaHEHHOCTH
MOYBEHHbIX MUKpoMuLEeTOB. O6beM HAKOMAEHHbIX CBEAEHWI O PACMPOCTPAHEHUM MUKPOMMLIETOB
B noysax KaszaxcTaHa Ha AQHHbII MOMEHT OCTAeTCS HEeAOCTAaTOYHbIM, UYTO OMpPeAeAseT LLEeHHOCTb
NMPOBEAEHHbIX WMCCAEAOBAHMIA M TMOAYYEHHbIX PE3YAbTAaTOB O UMCAEHHOCTM U  OCOOEHHOCTSX
pacnpeAeAeHns MULIEAMAAbHbIX TPUOOB 1 APOXIKE B HEKYAbTUBMPYEMOW MOYBE M MOYBax arpoLLeHO30B
arpornpoMbILUAEHHOM OMPMbI «Typren».

lNpakTnueckoe 3HaveHuve uToroB paboTbl. CobpaHa KOAAEKUMS CanpOgUTHBIX MOYBEHHbBIX
MUKPOMMLIETOB.

KatoueBble cAoBa: MMKPOMMLIETbI, YNCAEHHOCTb, MOYBA, arpOLEHO3.

© 2017 Al-Farabi Kazakh National University



KonmuecTBeHHBIN cOCTaB KOMILIICKCOB MUKPOMHUIIETOB B MOYBAX arpoucHO30B

24

Braznikova Y.V.', Mukasheva T.D.?, Ignatova L.V.?

'PhD student, e-mail: PoLB_4@mail.ru
’Doctor of Biological Sciences, Prof., Department of Biotechnology, e-mail: Togzhan.Mukasheva@kaznu.kz

*Candidate of Biological Sciences, associate professor, Department of Biotechnology, e-mail: Lyudmila.lgnatova@kaznu.kz

al-Farabi Kazakh National University, Kazakhstan, Almaty

The quantitative composition of the complexes of micromycetes in soils of agrocenoses

Soil micromycetes are present in all biocenoses, they are an important part of detrital chains and
perform a number of key functions in ecosystems: participation in processes of decomposition of organic
matter and nutrient cycling, in soil formation processes, and regulation of the species structure and
functional activity of other soil organisms. Despite the ecological significance of soil micromycetes, they
remain an insufficiently studied group of organisms.

The aim of this work was to study the quantitative composition of micromycete complexes in soils
of agrocenoses. The main areas of research are the determination of the number of filamentous fungi
and yeasts in soils of agrocenoses of grain and forage crops, the comparative analysis of the number of
micromycetes in uncultivated (virgin) soils and cultivated soils of agrocenoses, the identification of the
features and patterns of mycobiota distribution in soils under crops.

Scientific and practical significance of the work. Information has been obtained on the quantitative
composition and distribution of micromycetes in virgin soil and in soils of agrocenoses of 7 grain and
forage crops: soybean, barley, lucerne, rape, safflower, sweet clover and sainfoin.

Methodology of the study. Isolation of micromycetes from soil samples was carried out soil dilution
plating technique on elective nutrient media. Quantitative counting was carried out by counting the
grown colonies, followed by recalculation of 1 g soil.

Main results. The content of filamentous fungi in soils under agricultural crops varied in the range
from (324.3+12.2)x10° to (647.5+22.3)x10° CFU/g of soil, in virgin soil their number did not ex-
ceed (312.4+11.3)x10° CFU/g soil. The number of yeast in cultivated soils was in the range from
(64.6+2.1)x10% to (212.4+6.5)x10° CFU/g soil., A greater content of mycobiota was found in soils
under agricultural crops in comparison with uncultivated soil. The prevalence of micromycetes in the
soil of the upper layers (0-10 cm) and the decrease in their number with the deepening into the soil have
been established. The vegetation type had a negligible effect on the quantitative composition of micro-
mycetes. The maximum number of fungi was characteristic for soils under soybean, alfalfa and sainfoin;
the greatest amount of yeasts is found in soil samples of alfalfa agrocenosis. The abundance of fungi and
the smaller content of yeasts in all the investigated variants are shown.

The value of the study. The work contributes to the study of the prevalence of soil micromycetes.
The volume of accumulated information on the distribution of micromycetes in soils in Kazakhstan at
the moment remains insufficient, which determines the value of the studies and obtained results about
the abundance and distribution of filamentous fungi and yeasts in uncultivated soil and agrocenosis soils
of the agro-industrial firm «Turgen».

Practical significance of the results of the work. A collection of saprophytic soil micromycetes has
been collected.

Key words: micromycetes, number, soil, agrocenosis.
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Arpou,eH03 TOnblPpaKTblH, MUKPOMULLET KYPAMbIHbIH, )KMbIHTbIK, CAHADbIFbl

Tonbipak, MrukpoMuLeTTepi 6apAbiK, 61OLEHO3AAPAA KE3AEBCEAI, OAAP AETPUTAAbABI Ti36EKTEPAIH
MaHbI3Abl OOAITT 6OAbIN TaObIAAAbI )KOHE IKOXKYMEAEPAIH GipkaTap Herisri hyHKUMSAAAPbIH OPbIHAANABI:
OpraHMKaAbIK, 3aTTapAbIH bIAbIPaybl MEH KOPEKTIK MPOLIECTEPIHIH aliHAaAbIMbIHA KATbICYbl, TOMbIPAK TbIH,
KYPbIAY YPAICiHAE KoHe 6acka TOMbIPak, aF3aAapblHbiH TYPAEPiHIH, KYPbIAbIMbIH XoHE (OYHKLMOHAAABIK,
GeACEHAIAIrH peTTey. Tonblpak, MUKPOMULIETTEPIHIH, 3KOAOTMSIAbIK, MaHbI3AbIAbIFbIHA KapamacTaH,
OAap OPraHU3MAEPAIH XKETKIAIKTI 3epTTeAmereH ToObl GOAbIN KaAa bepeai.

ByA >KYMbICTbIH MakcaTbl arpoLeHO3Aap TOorMblpaKTapblHAQ MUKPOMULET KelleHAEPIHIH CaHABIK,
KypaMbiH 3epTTey GOAAbl. 3epTTeYAiH Heri3ri GarbiTTapbl: aCTblK >KOHE >KEM-LIOMN AAKbIAAAPbIHbIH
arpouUeHO3Aap  TomMblpakTapblHAAFbl  CaHbIPAYKYAAKTAp MEH  allbITKbIAQPAbIH CaHbIH  aHbIKTay,
eHAeAMereH (Ta3apTblAFaH) TOMbIPAKTApAaFbl MUKPOMMLETTEP CaHblH >KOHEe arpoLeHO3AbIH ericTik
TOMbIPAKTAPbIH CaAbICTbIPY, aybIALLIAPYALLbIAbIK, AAKbIAAAPbIHbIH TOMbIPaFbIHAQ MUKOOMOTATTbIH GOAIHY
epeKLUeAIKTePi MEH YATIAepiH aHblKTay.
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2KYMBbICTbIH FbIABIMM-TIPAKTUKAALIK, MaHbI3bl. Cosl, apna, AloLepHa, parnc, capaopa, TOTTi KOHbILKA
JK&He CaMHMUHHIH 7 acTblK, >K8He >XeM-lUuen AaKbIAAAPbIHbIH, arpoLeHO3bIHbIH, TOrMbIPAKTapblIHAA
MUKPOMMLIETTEPAIH CaHABIK, KypamMbl MEH TapaAybl TypaAbl aknapaT aAbiHABI.

3epTTeyaiH  saictemeci. Tonbipak, YAriAepiHEH MWMKPOMMULIETTEPAI  OKLUAyAdy — TOrMbIpak,
CYCMEeH3USCbIHbIH SAEKTUBTI KOPEKTiK opTara ceby apKblAbl Xy3ere acblpbiApbl. CaHABIK, ecenTeyAep
OCipiAreH KOAOHUSAAPAbI CaHAy apKblAbl XKYPri3iAai, coaaH KeliH 1 I TOMbIPaKTbIH KalTa ecenTeayi

SKYPri3iAAi.
bactbl HeTMXKeci. ASHAI AAKbIAAAPAAFbI  MUUMAMAAbABIK ~CaHbIPAYKYAAKTAPAbIH  MOALLepi
(324,3 £ 12,2)x10°® (647,5 + 22,3)x10° KOE/r TomblpakTbl AManasoHAa 6©CIpiAAI, OAAPAbIH

Tonblpak, caHbl (312,4 + 11.3)x10°> KOE/r TonbipakTa. EricTipiAreH TonbipakTapAarbl alibITKbl CaHbl
(64,6 £ 2,1)x10%peH (212,4 £ 6,5)x10° KOE/r Tonbipakta 60AAbI. ArpoAaKbIAAAPbIHbIH, aCTbIHAQ
ToMbIpakTa MyKMsITTaAMaraH TOMbIpakkKa KaparaHAa MMKOOMATTbIH, Kern MeAllepi TabbiaraH. YKoraprbl
KabarTap TonbiparbiHbiH (0-10 CM) KAAbIHAbIFbl MMKPOMMLETTEPAIH TapaAybl )XOHe OAaPAbIH TOMbIPakKa
TepeH eHyiMeH a3alobl aHbIKTAAAbl. ©CIMAIKTEPAIH TYPi MUKPOMULIETTEPAIH CaHABIK, KYPaMbIHA eAeYCi3
acep eTTi. CaHblpayKyAaKTapAbIH €H KO CaHbl COS, YXOHbILLIKA >KOHEe CamH(MHHIH aCTbIHAQ OPHAAACKaH
TOMbIPaKKa TOH; albITKbIAAPAbIH €H KOn MOALLEepi >KOHbILIKA arpoLEeHO3bIHbIH, TOMbIPAK, YATIAEpPiHAE
KesaeceAi. 3epTreAreH 6apAblk HyckaAapAa CaHblpaykKyAaKTapAblH KOMNTIiri MEH allbITKbl MOALLEpPI a3.

3epTTeyAiH MaHi. ByA >KyMbIC ToMblpak, MMKPOMMULIETTEPIHIH TApaAyblH 3epTTeyre bIKMaA eTeAi.
Aepektep «TypreH» arpoeHepkacinTik dupMacbiHbiH ayAaHbaFraH TOMbIPaK, MEH arpoLEHO3AbI
TOMbIpakTapbiHAQ CaHbIPayKyAaKTap MEH allbITKbIAAPAbIH MOAAbIFbIHA >KoHE GOAiIHYiHe BaiAaHbICTbI.
KasakcTtaHaafbl  TOMbIpakTaFbl MUKPOMMLETTEPAIH TapaAybl TypaAbl >KMHAKTaAFaH akmapaTtTap
KOAEMI Kasipri yakbiTTa >KETKIAIKCI3 BOAbIN KeAeAi, OyA 3epTTeyAepAiH HOTUXKEAEPIH XKOHEe aAbiHFaH

HOTMXKEAEPAI aHbIKTaNADI.

[pakTMKaAbIK, MaHbI3bl, KOPbITbIHAbIAAP. CanpoduUT TOMbIpaFbl MUKPOMULET YKUbIHTbIFbI XKMHAAADI.
Ty#iiH ce3aep: MUKpOMUMLIETTEp, CaHbl, TOMbIpak, arpoLeHOo3.

BBenenue

MHUKpPOMHIIETEl TPECTABISIOT CO00H HEOTH-
eMJIEMbIi KOMIIOHEHT E€CTECTBEHHBIX M aHTPOIO-
TeHHBIX HAa3eMHBIX M BOAHBIX OMOIEeH030B. OHHM
SIBJISTIOTCSI BAYKHBIM 3BEHOM JCTPUTHBIX II€NeH U BBI-
MOJHSIOT B 9KOCHCTEMaX PsiI KITFOYEBbIX (DYHKIIWI:
y4acTHe B pa3ioKeHHH OPraHMYECKOTo BELIECTBA U
KpPYyTrOBOpOTaxX OMOTEHHBIX 3JIEMEHTOB, B IIPOIIECCAX
MOYBOOOPa30BaHMS, a TAKXKE PETYJSIMUA BUIOBOH
CTPYKTYpHl U (YHKIHOHAIBHOW aKTUBHOCTU APY-
rux 1mouBeHHbIX oprann3moB (Thorn, 2000; Carlile,
2001; Mapdenuna, 2005; Bridge, 2001; Taylor,
2015; Pointing, 2012; Wilson, 2009).

B mpomecce cBoero cymiecTBOBaHNS TOYBEHHEIE
MUKPOMHIIETBI HCIIBITHIBAIOT BO3JICHCTBHE IIEIO-
ro KOMIUIEKCa MPUPOAHBIX aOMOTHYECKUX, OUOTH-
YEeCKHX, a TaK)KEe aHTPOIIOTEHHBIX W TEXHOTEHHBIX
daxropor (Vieira, 2005; Taylor, 2015; Mapdenu-
Ha, 2005, Bridge, 2001). [Tox BiusiHMEM aHTPOIIO-
TeHHBIX (akTOpoB (00paboTKa TOYBBI, BHECEHHE
OpPraHUYECKUX 1 MUHEPATBHBIX yI00PEHHIA, TOJIUB,
CO3JlaHHE arpoLEHO30B, BBEACHUE CEBOOOOPOTOB)
COCTaB ITOYBEHHON MUKOOHMOTHI 3HAYUTEILHO MEHS-
ercs (Frey, 1999; Sveshnikova, 2001).

HecmoTpsi Ha 3KOJOrMYECKyl0 3HAYMMOCTb
MOYBEHHBIX MHKDOMHIIETOB, OHH OCTAIOTCS He-
JIOCTATOYHO H3YYEHHOW IpyIIION OpraHusmMoB. B
9KOJIOTHH TIOYBEHHBIX I'PUOOB OCTAETCSI MHOTO He-
MCCIICZIOBAHHBIX BOIIPOCOB, UYTO OMpEICNSICT aK-

ISSN 1563-034X

TyaJIbHOCTh MPEJICTaBICHHON pabotrhl. Ompenene-
HHUE YHCJICHHOCTU MHMKPOMHULIETOB U H3MEHEHUE
KOJTMYeCTBA MUKO(MIIOPHI B 3aBUCHMOCTH OT THIIA
pacTUTENBLHOCTH, arpOUCHOJb30BAHUS W JIPYTHX
(hakTOpOB SBIIIETCSI BKHBIM BOIIPOCOM SKOJIOTHU
MOYBEHHBIX MUKPOOPTaHU3MOB, CBSI3aHHBIM C U3Y-
YeHHEeM (PYHKIIMOHUPOBAHHS HA3EMHBIX IKOCUCTEM.
W3ydeHne NOYBEHHONH MHKOOHMOTBHI arpoleHO030B
ArpaeT OOJBIIYIO POJIb B ONTUMH3AIMHA U PAIHO-
HaJIW3alii CHUCTEM 3eMJICACINS, METOIOB 3aIllUThI
pacTeHHnii U CIOCOOOB BO3JIEIBIBAHUS KYIBTYPHBIX
pacTeHui.

Lenbro nanHOM pabOTHI IBUJIOCH HCCIICIOBAHKE
KOJIMYECTBEHHOT'O COCTaBa KOMILJIEKCOB MHUKPOMHU-
[IETOB B TIOYBax arporieHo30B. OCHOBHBIC HAIPaB-
JIEHUSI UCCIIEOBAHUS — ONIPEICIIEHUE YUCIEHHOCTH
MUIENHAIIabHBIX TPUOOB U IPOIIKEH B TOYBAX arpo-
1IEHO30B 3€PHOBBIX U KOPMOBBIX KYJBTYp, MpPOBE-
JIEHHE CPABHUTEJIBHOIO aHAJIN3a KOJUYECTBEHHOTO
cocTaBa MUKPOMHUIIETOB B HEKYJIbTHBHPYEMBIX (I1e-
JUHHBIX ) TIOYBAX U KYJIHTHBUPYEMBIX ITOYBAX arpo-
LIEHO30B, BBISBICHUE OCOOCHHOCTEH U 3aKOHOMEp-
HOCTEH pacripeeleHnss MUKOOHOTHI B TTOYBAX IO
MOCEBaMU CENIbCKOXO35IMCTBEHHBIX KYJIBTYP.

MarepuaJibl U METOABI UCCICAOBAHMUS
Mamepuanom uccredoanusi CIy WA MTOYBCH-

HBIC O6paSLILI I.IeJ'IPIHHOﬁ TEMHO-KaIlITAHOBOM II0-
YBBI, 4 TAK)KC TCMHO-KallITaHOBasA 1mo4Ba arpoucHo-
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30B 7 36pHOBBIX U KOPMOBBIX KYJIBTYD. COH, STUMECHSI,
JIOLIEPHEI, parica, cadiopa, TOHHUKA U dCapiiera.
Mecto oTOopa npob: AnMaruHCcKas 00J1., yacTHas
arporpoMelinuieHHas pupma « Typreny.

Bzamue cpeonetl nousennoii npobwi. C ydact-
ka momaasio 100 M? 6pamu pody U3 TpexX TOUeK.
[IpoOsl 0oTOMpanM CTEPUIBLHBIMU HHCTPYMEHTAMH
(6ypowm, morratoii 1 Ho)koM) ¢ Tryomns! 0-10, 10-20
u 20-30 cM, CHUMast BEpXHUH CJIOM TOMITUHON 2 CM.
CpeaHroo OYBEHHYIO MPO0Y MOTyvaal CMENINBa-
HHEM OTIENbHBIX 00pa3mnoB. [louBeHHBIE 00pa3IbI
aHaNM3UPOBAJIM B IepBble CyTKH. s mpumaHus
cpeaHeMy o0pasiy OonbLield OJHOPOIHOCTH, CO-
Omo1ast BCe YCIIOBHUS aCENTHKH, TIIATEIBFHO TIepe-
MEIIMBAJIN OYBY, BEBIHUMAII KOPHH PACcTEHHIA, pa3-
nuunbie BitoueHus (Alef, 1995; Kypakos, 2001).

Buioenenue muxkpomuyemos n3 MOYBEHHBIX 00-
pas3loB MPOBOJIWIM METOJOM IOCEBa pa3BellCHHUN
[IOYBEHHOW CYCIICH3MH Ha 3JICKTUBHBIC MUTATEIIb-
HbIe cpensl. [loceBsl MHKYOMpOBaIM TIpH TeMIiepa-
type 25 °C B TeueHue 2-3 Henenb. J{is BbIaeICHUS
MUIIEIAATIBHBIX TPUOOB U JIPOXIKEH HCITOJIb30BAIH
nmTarensHbIe cpenbl Cadbypo, Yaneka n Dmidu (Alef,
1995; Kypaxkos, 2001; 3Bsarunues, 1991).

Konuuecmeennoiii yuem muxpomuyemos ocy-
MIECTBISUTA TIYTEM MOJICYETa BBIPOCIINX KOJIOHHIL.
UHCIeHHOCTh )KU3HECTIOCOOHBIX KIIETOK MHKPOOP-
TaHU3MOB BBIPXAJIM KOJIMYECTBOM KOJIOHHEOOpa-
sytonx eauanll (KOE) ¢ mocmemyrommM mepe-
cuetoMm Ha | r mouskl (Alef, 1995; Kypakos, 2001;
3BsiruHIEB, 1991).

O030p auTEpPaTypHI

MUKpOMUTIETHI SBISIFOTCSI TOCTOSTHHBIM (DyHK-
[IMOHAJILHO 3HAYMMBIM KOMITOHCHTOM ITOYBEHHOM
ouotel (Bridge, 2001; Willis, 2013; Mapdenuna,
2005). I'puOBI MPUHUMAIOT y4acTHE B BaYKHEHIITNX
MOYBOOOPA3YIONIUX MPOIECcax, IJIaBHBIM 00pa3oMm,
B JICCTPYKLIMU OPTaHMYECKUX BEIIECTB, & TAKXKE B
Pa3IMYHBIX TIpoIleccax OMOTEOXMMUYECKON TpaHC-
(hopMaIui MUHEpAIbHBIX 3JIEMEHTOB. [louBEeHHBIC
MUKPOMHUIIETBI CO3JIAIOT CYIIECTBEHHBIC 3aIachl
Omomacchl, coJiepKalieldl BHICOKHE KOHIIEHTPAIUU
K, S, P u t.1. BeneacTBue TECHOrO B3aMMOICHCTBHS
C PacTEHUSIMH B TIOYBE TPUOBI 00Pa3yIOT MUKOPU3Y
Y yYacTBYIOT B (opMHUpOBaHUH pu3ochepsl. OqHa
13 KJIIOYEBBIX poJiell TpuboB 3aKirodaercss B Qop-
MHUPOBaHUU (U3UKO-XUMUYECKHX CBOWCTB II0YB:
CO3/IaHWU TIOYBEHHOH CTPYKTYpPHI, B CHHTE3€ CIIell-
U(PUIECKUX TYMYCOBBIX BEIIECTB, BO BIIMSHUU Ha
00OMEH MOHOB B II0YBE, HA €€ BOJIOY/ICPIKUBAIOIIYIO
CIIOCOOHOCTH | T.1. [loUBEeHHBIC TPHUOBI OKA3BIBAIOT
BO3/ICHCTBUE HE TOJBKO HAa PACTEHUS, HO U HA JPY-

THe OpraHW3Mbl B HA3eMHBIX DKOCHCTEMax 3a CYeT
MPOAYKIHNN (HPU3HOIOTUYECKH aKTHBHBIX BEIECTB.
MUKpPOMULIETHI SABJISIIOTCS BaXKHEUIIUMU 3BEHBAMU
MUIIEBBIX IIeNell 1 HanOoJiee BaKHBI KaK MUIIA JUIs
ITOYBEHHBIX OCCIO3BOHOYHBIX XKUBOTHBIX (Carlile,
2001, Mapdenuna, 2005, Bridge, 2001; Taylor,
2015; Pointing, 2012; Wilson, 2009).

W3BecTHO, 9TO YHCIEHHOCTH MUKOOHOTHI B T10-
YBe, KaK U JIPYTUX TPYII MHKPOOPTaHU3MOB, IO-
CTOSTHHO u3MeHsieTcsi. OTHaKo B JIFOOOM MTOYBEHHOM
MTOKPOBE CYIIECTBYET OINpEACIICHHBI €CTEeCTBEH-
HBIH YPOBEHb YHUCICHHOCTH MUKPOMMIIETOB, KOTO-
PBIN pacCMaTPUBAETCS B KAYECTBE ITyJIa MUKO(IIOPHI
TTOYBBI, HAXOSIIETOCS B COCTOSTHUH TTO/IICPIKAHMS.
BenuunHa mysa onpenensieTcst CBOMCTBaMU MOYBHI,
a TakKe 00yCIIaBIMBACTCS Pa3THYHBIMU (PaKTOPaAMHU
cpensr (Vieira, 2005; Taylor, 2015; Mapdenuna,
2005; Bridge, 2001).

YHCIEHHOCTh W paclpe/ielicHHe MHKPOMHUIIC-
TOB B II0OYBaxX 3aBUCHUT OT MHOTOYHCIICHHBIX T€O-
rpaguecKuX U SKOJOTUYECKUX (PaKTOPOB — THIIA
MOYBBI, TTOYBOOOPA30BATEILHBIX IPOIECCOB, KIIH-
MaTHYECKHUX YCIIOBHH, XapaKTepa PacTUTEIbHOCTH
U T. 1., @ TAKKE OT OMOJIOTMYECKUX OCOOCHHOCTEH
rpruOOB, a UMEHHO OT UX CITOCOOHOCTH K 3aCEJICHUIO
1 ucronp3oBanuio cyocrpara (Yang, 2010; Erland,
2002; Kivlin, 2011).

Takue ¢akroper cpensl kak pH (Joergensen,
2008; Rousk, 2009), comeprkaHuwe OpPraHUYECKOTO
yriepona B nouse (Bailey, 2002), noctymHocTh Nu
P (Nouri, 2014; Fierer, 2009), mpakThka 3eMJICTIOb-
3oBanus (Frey, 1999; Sveshnikova, 2001) u MHOTHE
JIPyTUE ONPEICIISIOT YUCIICHHOCTD M 00YCIIaBINBAIOT
0COOCHHOCTH PaCHpeIeiICHUs] MUKPOMHIICTOB B I10-
yBe. DopmMupoBaHUe COOOIIECTB TOYBEHHBIX MUKPO-
MHUIIETOB COOTHOCUTCSI BO MHOTOM C BOJTHO-TEMIIepa-
TYPHBIM peKUMOM (Zhang, 2014; Lekberg, 2008).

Tun W cocTosHME pACTHTEIHHOTO TTOKPOBA
OKa3bIBAIOT HEMOCPEICTBEHHOE BO3JICHCTBHE Ha
MHUKPOOPTraHU3MbI ITpUKOpHEeBoW 30HBI (Miethling,
2000; Buyer, 2002; Reynolds, 2003; Bever, 2010).
MHOTrOYHUCIICHHBIE HUCCIICAOBAHUS  JIEMOHCTPHUPY-
0T 3aBUCHMOCTh YHCJIICHHOCTH MHUKOOHOTHI OT TO-
puzoHTa 1MO4BHI. OT/HEIHHBIE TTOYBBI CYIIECTBEHHO
Pa3IMyYaroTCs MO TIYyOUHE HX MUKPOOHOJIOTHYECKO-
ro npoduisi. [TokazaHo, uTo Hanboee GOraThl M-
Kpoopearuzmamu IOBEpXHOCTHEIE ciiou mouB (Fier-
era, 2003; Jumpponen, 2010; Oehl, 2005; Shukla,
2013; Anderson, 2017).

Pe3y.]'leaTl)I HCCJICJOBAHUSA U UX 06cy>1c21e}me

B xonme n3ydeHHs KOIMYECTBEHHOI'O COCTaBA
MOYBEHHOW MHUKOOHOTBI arpoleHO30B 3€PHOBBIX
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U KOPMOBBIX KYJBTYP BBISBJICHO, UYTO YHCJICH-
HOCTh MUIICTHAIBHBIX TPUOOB KoJiebanach B Jua-
nasoHe ot (223,5+£9,4)x10° no (647,5+22,3)x10?
KOE/r nouBsl. ComepkaHue JAPOKIKEH B UCCIEITY-
eMBIX TTOYBCHHBIX 00pa3iax OBUIO B Ipeaeiiax OT
(55,1£1,5)x10° mo (212,4+6,5)x10° KOE/r nouBsI
(tabmuue! 1, 2).

B mpoBeneHHBIX MCCIIEIOBaHUAX OB BBISBIICH
P 0COOEHHOCTEH U 3aKOHOMEPHOCTEH pacrpeje-
JICHHWSI MUKPOMHMIIETOB I10JI MOCEBAMH CEIbCKOXO-
3SICTBEHHBIX KYIBTYP.

Ha ymcnennocts u pazHooOpazne MUKOOMOTHI
3HAYUTEIILHOE BJIMSHUE OKA3bIBACT CTEIICHb OKYJIb-
TYpEHHOCTH TIOYBBI M CIIOCOO ee 00padoTKH. IDTO
o0ycaBnMBaeTcsl T€M, 4TO MPUMEHEHUE pa3lind-
HBIX arpOTEXHOJIOTHI BIHSIET Ha TOYBEHHOE TIOJI0-
pojue, U3MEHSET IOTHOCTh, BO3AYIIHBIA U TEIUIO-
Boit pexxuM nouBsl (Frey, 1999; Sveshnikova, 2001;
Mapdenuna, 2005). B mpoBeieHHBIX HcCIeJ0BaHH-
SX OBLTH BBISBJICHBI Pa3IM4YUs B KOJIWYECTBEHHOM
COJICP)KAaHUM MUKPOMHUIIETOB B KYJIbTUBUPYEMBIX U
HEKYJIbTUBUPYEMBIX [T0YBAX, BEIpaXKaromuecs B 00-

jee aKTUBHOM Pa3BUTHH MHUKPOMHIIETOB B MOYBaX
TI0JT arpOKyJIbTypaMu (Tadmuist 1, 2).

B mouBeHHBIX 00pa3lax arporeHo30B 3epHO-
BBIX ¥ KOPMOBBIX KYJIBTYpP, U B OCOOEHHOCTH B TIPH-
KOPHEBOM 30HE, OTMEUEHO OOJIbILIEEe COJepKaHHE
MHUKPOMHUIIETOB 110 CPABHEHUIO C IIEJTMHHON MOYBOH.
Tak, Hampumep, KOJMYECTBO JAPOXIKEBBIX Opra-
HU3MOB B LIEJIMHHBIX IO4BaxX ObLIO B Ipeneiax oT
(55,1£1,5)x10°10 (93,2+3,3)x10° KOE/r o4BEI, B TO
BpeMsI KaK MPaKTUYECKH BO BCEX MOYBEHHBIX 00pas3-
L[aX arpoLEHO30B UX YHCICHHOCTD ObljIa Ha OPSA0K
Bbilie ¥ jgocturana (212,4+6,5)x10° KOE/r mo4Bsr
(Tabnmua 2). AHaJIOTUYHBIE PE3YJIbTAThI MTOTYUCHBI
U IpU ydeTe MULEIHaIbHBIX I'pHOOB, KOJIHMYECTBO
KOTOPBIX OBIJIO BBIIIE B KyJIbTUBUPYEMBIX ITOYBAX O
CPaBHEHHMIO C HEKYJIbTUBHpYEeMbIMH (Tabmuia 1). Ta-
KHUM 00pa30M, OKYJIbTYPHUBAHHE IIOUBBI, SBIIIOIIEECS
OJTHMM M3 CTIOCOOO0B aHTPOTIOT€HHOTO BO3/I€HCTBUS 1
BKJIIOUarolee B ceds pacraliky, MoJMB, BHECEHHE
yIOoOpeHuil U Apyrue arpoTeXHUYECKHUE IPUEMBI,
BBI3BIBACT CYIIECTBEHHBIE H3MEHEHHS B KOJIHMYe-
CTBEHHOM COCTaB€ KOMIUIEKCOB MUKPOMMUIIETOB.

Tatmuna 1 — YucieHHOCTh MUIIEHATBHBIX TPUOOB B MTOYBEHHBIX 00pasiax (x10° KOE/r moussr)

BapuaHTb! IOYBEHHBIX ['my6uHa oTOOpa NOYBEHHOH TPOOHI, CM
006pasios 0-10 10-20 20-30
HeynsruBupyemast nousa 312,4+11,3 259,7+8,6 223,5+9.4
ArporneHos con 611,5+19,1 573,8+17,8 507,4+16,1
ATrpo1eHO3 STUMEHs 481,5£15,6 418,6£12,2 344.3+14,2
ATpOLIEHO3 JIFOLIEPHBI 647,5+£22.3 559,8+21,8 500,4+18,1
ArporneHos parica 441,5£17,6 398,6+13,2 324,3+£12,2
ArporieHo3 cadiopa 520,9+18,2 476,8+18,1 423,2+17,4
ATrpoLeHO3 TOHHUKA 513,4+11,8 487,4+17,1 431,2+16,3
ATrpo1ieHo03 dcnapiera 604,2+20,1 544,8+15,6 494,6+14,3
Tabmuna 2 — YUCICHHOCTh JAPOXIKEBBIX OPraHU3MOB B OYBEHHBIX 06pasuax (%103 KOE/r moussr)
BapuaHTb! IOYBCHHBIX I'my6uHa 0T60pa MoYBEHHOMN MPOOKL, CM
obpasios 0-10 10-20 20-30
HeynsruBupyemas nousa 93,243,3 70,242,1 55,1£1,5
ArporeHos cou 190,4+2,1 139,2+6,4 104,4+3,1
ATpOLICHO3 SIUMEHS 137,4+6,1 105,4+3,3 81,5£2,4
ATrpo11eHO03 JIIOLIEPHBI 212,4+6,5 159,4+6,2 122,844,3
ArporieHo3 parca 120,3+4,6 98,3+£2,4 73,322
Arporuenos cadiopa 188,2+7,2 153,5+6,1 104,1+4,4
ATrpo11eHO3 JOHHHUKA 113,8+4,3 83,5+3,3 64,6+2,1
ArporeHo3 scmaprera 147,1+6,3 102,443 89,8+3,2
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[Toka3zano, 4TO B HCCIEAyeMbIX 0Opa3nax 4dmuc-
JIEHHOCTh MHUKPOMHUIIETOB TUIABHO CHIDKAIACh II0
MpOQUII0 MOYBBI B HANpPABICHUNA OT MOBEPXHOCT-
HBIX CJIOEB K OoJiee TIIyOOKHUM, HO OCTaBaJIach JI0-
CTaTOYHO BBICOKOW W OMpEENsIach YUCIAMHU Of-
HOTO TIOpS/IKA MPAaKTUYECKU JJIsi BCEX BapHaHTOB
(Tabmuma 1, 2). HaubGonpiiee KOTHMYECTBO MHUIIE-
JIUATBHBIX TPUOOB U JPOXKEH OOHAPYKUBAIOCH B
MTOBEPXHOCTHOM citoe TonmuHoi 0-10 cM. 310 00B-
SICHSIETCSL TEM, UTO B IAHHOM CJIO€ UMEIOTCS Oojiee
ONaronpuUATHBIE YCIOBHS BIQKHOCTH W a’palfui,
MIPOTEKAIOT OCHOBHBIE OMOXMMHYECKHE MPOIECCHI
MPEBpaIeHNs] OPTaHUYECKOrO BEIIECTBa, HEOOXO-
JTUMOTO JUISl KU3HENEATEIbHOCTH Pa3HOOOPa3HBIX
MuKpoopranusmoB. B cnoe Tommmuoi 10-20 cm
OTMEUYEHO CHHMKCHHE KOJMYECTBA MHKPOMHUIECTOB.
Hns ropuzonta 20-30 cM xapaKTepHO 3HAYUTEIHLHOE
YMEHBIIICHHE YHUClia TPHOOB M JIPOXKIKEBBIX Opra-
HU3MOB, YTO CBSI3aHO C 00eIHEHHEM HHKEePacIoio-
JKEHHBIX CIJIOEB TOYBBI OPTAaHWYECKUM BEIIECTBOM,
a TaKKe YIUIOTHEHHEM TMOYBBI U YXyJIICHUEM ad-
pamun. Tak, Hampumep, KOJUYECTBO APOKIKEBBIX
OpPraHMW3MOB, BBISBIEHHBIX B TIOBEPXHOCTHOM CJIO€
mouBsI TOUHOM 0-10 cM arporieHo3a STIMeHs, Co-
craBuio (137,4+6,1)x10° KOE/r; ¢ yBenuucHueM
IyOWHBI MX YWCIIEHHOCTh YyOBIBaja M COCTaBUIIA
b (81,542,4)x10° KOE/r B moYBeHHOM 00pa3-
e, oroopanHom Ha riryoune 20-30 cm (tabmuna 2).
Takum 00pa3oM, Ha OCHOBAaHWH TIPOBEICHHBIX HC-
CJIETOBAHUN YCTAHOBJIEHO Mpeo0iIagaHle MHKPO-
MUIIETOB B TOJIIIIE ITOYBBI BEPXHUX CIIOCB U yObIBa-
HUE WX KOJHMYECTBa [0 MEpe yriIyOJieHHs B MOYBY,
YTO COTJIaCyeTCsl C pe3ysibTaTaMH HCCIeI0BaHU,
npoBeneHHbIMH Ipyrumu aBTopamu (Fierera, 2003;
Jumpponen, 2010; Oehl, 2005; Shukla, 2013; An-
derson, 2017).

B xopHEBBIX 3KCCynaTax pacTeHUH COJNEPIKUT-
Csl 3HAYMTEIHHOE KOJIMYECTBO OMOIIOTUYECKH aK-
THUBHBIX BEILECTB, KOTOPBIC CIIy)KAaT UCTOYHHKAMH
MUTaHMS [T TOYBEHHOH MHUKpoQuiopbl. KopHeBbie
BBIJIETICHUSI KOPMOBBIX W OBOIIHBIX KYJIBTYp 00-
ratel caxapamiu. 3JaKOBbIe KYJBTYPbl BBIIEISIOT
MHOTO OpPTaHMYECKUX KUCIIOT, TAKUX KaK YKCyCHasl,
IaBesieBasi, S0J0YHAs M JIMMOHHAS, TOJKHCIISIO-
IUX IOYBEHHBIH pacTBOp. KopHEBbIE BbLIIEHUS
0000BBIX CO/IeP)KAT MHOTO HEUTPAIIbHBIX aMUHOK-
CHWJIOT, BCIIEICTBHE YEro T0YBa CTAHOBUTCS MEHEe
kucion (Miethling, 2000; Buyer, 2002; Reynolds,
2003; Bever, 2010; Mupuunk, 1988). beuto moka-
3aHO, YTO THIT PACTUTEILHOCTH OKa3bIBAI HE3HAYH-
TEJILHOE BIUSHHE HA KOJMYECTBO MHUKPOMHIICTOB.
YHCIeHHOCTh MUIIEITHAIBHBIX TPUOOB KOJIeOaach B
npenenax ot (324,3£12,2)x10° no (647,5£22,3)x10°
KOE/r no4Bsl B 3aBUCUMOCTH OT TIIYOMHBI 0TOOpA

MMOYBEHHOW MPOOBI. MaKCUMaIIBHOE YUCIIO TPUOOB
OBLTO XapaKTEepHO JJIsl MOYB MOJ MOCEBAMH COH,
JIOLIEPHBI W 3cnapliera. Pas3inuuus B YMCICHHOCTH
JIPOXCOKEH B 3aBUCUMOCTH OT BHJIA PACTCHHUS TaK Ke
ObLTH HEe3HAYUTEIBHBL. [Ipy cpaBHUTEIEHOM aHAIH-
3€ KOJIMUECTBEHHOT'O COCTaBa APOIKIKEH B IISTUHHBIX
MOYBax M TIOYBAX arpoleHO30B ObLIO BEISBIICHO,
YTO YHCICHHOCTh JAPO}OKEH ObLIA BBIIIC B KYJIbTH-
BUPYEMBIX IOYBAaX M BapbUpOBajia B Ipe/eiiax OT
(64,6+2,1)x10° go (212,4+6,5)x10° KOE /r m04BbL.
HawnGompmiee 9ucino apoxoked ObUIO OTMEYCHO B
MOYBEHHBIX 00pa3sliax arpoiieHo3a JrolepHbl. Hau-
MEHBIIIeH 3aCEeICHHOCTBIO JIPOACKAMHU XapaKTepH-
30BAJTUCh MOYBBI aropoOICHO30B JIOHHUKA ¥ parica,
TJIe UX KOJUUecTBO He mpesbimano (120,3+4,6)x10°
KOE/r nouss! (Tabnuna 2).

Eme omHoli XapakTepHOH OCOOCHHOCTBHIO pac-
MPOCTPAHEHUS! MHUKPOMHUIICTOB  SIBJISJIOCH  Ipe-
obOnamanue TrpuOOB W 3HAYHMTEIBHO MEHBIIEE CO-
JIepKaHue JIPOJOKEBBIX OPraHU3MOB BO  BCEX
uccieayeMbiXx BapuaHTax. [lokaszaHo, Hampumep,
YTO KOJIMYECTBO MHIICIHAIBHBIX TPHOOB B TIOYBCH-
HOM oOpasme ciost 10-20 cM arporeHosa parca
cocraBnsno (398,6+13,2)x10° KOE/r mo4Bsl, B TO
BpeMs KakK JPOXIKeH OBUIO Ha MOPSIOK MEHbBIIE —
(98,3+2,4)x10° KOE/r mouBsI (Tabnuist 1, 2).

BriBoabI

N3yueH KONMYECTBEHHBIN COCTAaB KOMIUIEKCOB
MHUKPOMHIIETOB B TIOYBAaX arpoIieHO30B 7 36pPHOBBIX
Y KOPMOBBIX KYJBTYP: COH, SIAMEHS, JTFOTIEPHBI, parl-
ca, cayiopa, TOHHUKA U 3CIapiieTa.

CopeprxkaHre MHIICTHALHBIX TPUOOB B TIOYBAX
MOJT TIOCEBAMHU CEIbCKOXO3AHUCTBEHHBIX KYJIBTYP
BapbHpoOBaNIO B auanasone ot (324,3+12,2)x10° no
(647,5+22,3)x10° KOE/r mo4BbL, B LIETUHHOMN [T0OYBE
X KOJMYECTBO He mpesbimano (312,4+11,3)x103
KOE/r nouBbl. UHCIEHHOCTD APOIKIKEH B HCCIICTyE-
MBIX MOYBax ObIa B mpeaenax ot (55,1+1,5)x10° no
(212,4+6,5)x10°KOE /r m104BEI.

[Ipu mnpoBefcHUM CPABHUTEIBHOTO aHAIW3a
KOJMYECTBEHHOI'0 COCTaBa MUKPOMHIICTOB B He-
KYJbTUBUPYEMBIX (IIETMHHBIX) MMOYBaX M KYJIbTH-
BHPYEMBIX IMOYBAX arpolleHO30B BBISBICHO, YTO B
MOoYBax TOJ| MOCEBAMHU arpoKyJbTyp COJIEpPIKaHUE
MHUKOOHOTHI OOJIBIIIE TI0 CPABHEHUIO C IETUHHBIMA
3eMJISIMU.

BrisiBiieH psii 0COOCHHOCTEH M 3aKOHOMEPHO-
CTel pacmpe/esieHus MUKPOMUIIETOB B TIOYBAX IOJT
[IOCEBAMU CEJIbCKOXO3SMCTBEHHBIX KyJbTyp. Tak,
YCTaHOBJICHO Tpe00IalaHue MUKPOMHIIETOB B TOJI-
e nouBsl BepxHUX cioeB (0-10 cm) u yObiBanme
HX KOJIMYECTBA 10 Mepe yriyOseHus B mouy. Tur
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PACTHTENBHOCTH OKa3blBAJl HE3HAYUTEIHHOE BIU-  II€Ta; HAUOOJBIIEE KOIUYECTBO JAPONKIKEH OTMEeue-
SIHA€ Ha KOJHMYECTBEHHBIH COCTaB MUKPOMHIIETOB.  HO B MOYBEHHBIX 00pa3lax arporeHo03a JIIOLEPHEI.
MaxkcuManabHOEe 4nciIo TpubOB ObUIO xapakTepHo  [lokazaHo oOuime rpuOOB M MEHBIIEE COJepIKaHUE
JUISL TIOYB TOJ] MOCEBAMU COM, JIIOLEPHBI M ACHAp-  JIPOKKEH BO BCEX UCCIEAYEMbIX BapHAHTaX.
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MYHAMMEH AACTAHYAAH TOINbIPAKTbI TA3AAAY YLUIH
NMNCUXPOTPODPTbl MYHAU TOTbIKTAHADBIPATbIH
MUKPOAT3AAAP HETI3IHAE BUOIPEMNMAPAT AAUBIHAAY

ByA >KyMbICTa MyHalMeH AacTaHyAa@H TOMbIPakTbl Ta3aAay YLiH MNCUXPOTPOMTbI MyHal TOTbIK-
TaHAbBIPaTbIH MMKPOOPraHM3MAEP Heri3iHAe Guornpenapar AanbiHAQY 3epTTeAreH. MyHanTOTbIK TbIpYLLbl
NCcMXpPOTPOMTbl MUKPOOPraHM3MAEP HerisiHAeri GuornpenaparTapAbl 3amaHaym OMOTEXHOAOTUSIAbIK,
aAicTepMeH GipikTipe OTbIPbIN KOAAAHY OMOPEMMAMALMSABIK, XKYMbICTapAbl >KbIA GOMbl XKYprizyre
MYMKIHLLIAIK  6epeai. JKymbicTa MUKPOOMOAOTUSIAbIK, >KOHE XUMMSAbIK, SAICTEp MaiAaAaHbIAFaH.
Mukpoar3arapabliH MAEHTUMKAUMSACH BepA>KM aHbIK Tafbillbl 6OMbIHLIA aHbIKTaAAbI. BOAiIHIM aAblHFaH
M30ASTTapAbiH 165 rRNA KOHCepBaTMBTI AOKYCbl OOMbIHIIA HYKAEOTUATI Ti3O€riHiH reHeTMKaAbIkK,
MAEHTUMKAUMSACHI KYPrisiaai. HykaeoTuATi Tiz6ekTiH romoaorusicbl 98-99% Kkypaabl. Kemipcyapi
TOTbIKTAaHABIPATbIH MMKPOAF3aAapAbIH TYbICTbIK, >XOHE TYPAIK TUICTIAIr aHbIKTAAABI.

MyHanAbl TOTbIKTaHAbIPATBIH MMKpOaF3aAapAbliH 3, 4 XKeHe 6 WTaMMAApPAAH TypaTbiH OMOCaNKeC
LWTaMMAAPAAH  KOHCOPUMYMAAPAbBIH, 4 HYCKACbl >KacaAAbl. BOAIHIM aAblHFAH >K8He >KMHAKTbIK,
LWITAaMMAQpPbl apacbliHAQ MUKPOOpPraHn3amAepAin 19 aakbiapaapbiHbiH, + 10°C xeHe +4°C ke3iHAe ecy
MYMKIHAITT aHbikTarabl. K-15, P2, M3, K-14 >xaHe P3 ncuxpoTpodTbl AakbiAsapbl MyHanAbl + 10°C
xaHe +4°C Temnepatyparapaa 14 ToayAik 600bl 80%-AaH >KOFapbl OEACEHAl AECTPYKUMSIAAAbI.
MyHanAbIH ABCTPYKLMSCBIHbIH, €H >XaKCbl HOTMXKEAEpPiH 5%-AblK, AACTaHy Ke3iHAe KoHcopumym N2
KOpCEeTTi, ACTPYKUMS AeHreni 61%-Abl KypaAbl. 1 KOHCOPLUMYM KypambiHa 3 WwTamm Kipeai: Serratia
marcescens P3, Rhodococcus erytropolis P2, Bacillus amylofaciens K-15.

Ty#in ce3aep: 6ronpenaparTap, NCUXPOTPOPThIK, MUKPOOPraHM3MAEp, Bropemeamaums.
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Design a biopreparation based on psychotropic
oil-oxidizing microorganisms for cleaning soil from oil pollution

In this research we studied the conducted to develop a biological product based on psychotropic
oil-oxidizing microorganisms for cleaning soil pollution. The use of oil-oxidizing microorganisms on the
basis of biopreparation by modern biotechnological methods allows conducting bioremediation works
during the year. The work uses microbiological and chemical methods. The identification of microor-
ganisms was on the Bergey’s determinant. Genetic identification of the nucleotide sequence of isolates
based on the conservative 16S rRNA locus was carried out. The homology of the nucleotide sequence
was 98-99%. Four consortia of biocompatible strains consisting of 3, 4 and 6 strains of oil-oxidizing
microorganisms have been developed. It was revealed that among the isolated and collection strains
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19 cultures of microorganisms had the ability to grow at + 10 °© C and + 4 ° C; Psychotropic cultures
K-15, P2, M3, K-14 and P3 actively destroys oil for 14 days at temperatures of + 10 ° Cand + 4 ° C
in excess of 80%. The best results of oil destruction were shown by Consortium N21 with 5% contami-
nation, which was 61%. The composition of 1 consortium includes 3 strains: Serratia marcescens P3,
Rhodococcus erytropolis P2, Bacillus amylofaciens K-15.

Key words: biopreparation, psychotropic microorganisms, bioremediation.
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PaspaboTka 6uonpenapara Ha OCHOBE NMCUXOTPOIHbIX
HePTEOKUCASIIOLLIMX MUKPOOPraHU3MOB AASI OUYMCTKM MOYB OT 3arpsi3HeHUsi HepTbio

B AaHHOM paboTe ObIAO MPOBEAEHO MCCAEAOBaHME Ha pa3paboTky Guonpenapara Ha OCHOBe
NMCUXOTPOMHbBIX HE(PTEOKNCASIOLLMX MUKPOOPIraHN3MOB AAS OUMCTKM MOYBbI, 3arpA3HEHHOM HedTbIO.
Mcnoab3oBaHue HEPTEOKUCASIIOLIMX MUKPOOPraHM3MOB Ha OCHOBE MPUIOTOBAEHMs Guonpenapara
COBPEMEHHbIMM  OMOTEXHOAOTMUECKMMM  METOAAMU  MO3BOASIET MPOBOAMTL  OGMOpEMEAMALIMOHHbIE
paboTbl B TeueHue ropa. B paboTe MCNoAb30BaHbl MUKPOOMOAOTMYECKME UM XMMUYECKME METOAbI.
MaeHTUdmKaumMsa MMKPOOPraHM3MOB OCYLLECTBASIAACh HA OCHOBE onpeaeantens bepasku. NposeaeHa
reHeTMnyeckas MAeHTUMUKALMSA HYKAEOTUAHOM MOCAEAOBATEABHOCTM BbIAEAEHHBIX M30ASTOB Ha OCHOBE
KOHCepBaTMBHOro Aokyca 16S pPHK. FTomMoAOrns HyKA€OTMAHOM MOCAEAOBAaTEABHOCTM COCTAaBMAQ 98-
99%. BbISiBAEHbI POACTBEHHbIE M BUAOBbBIE CBA3M MEXKAY YIAEBOAOKNCASIOWMMU MUKPOOPraHN3MaMM.

PaspaboTaHbl YeTbipe KOHCOPLIMYMA BMOCOBMECTUMbIX LITAMMOB, COCTOSILLMX U3 3, 4 1 6 LUITAMMOB
He(TEOKMNCAFIOWMX MUKPOOPraHM3MOB. BbISIBAEHO, YTO M3 UMCAQ BBIAEAEHHbIX M KOAAEKLIMOHHbIX
LWTaMMOB 19 KYAbTYP MMKPOOPraHM3MoB 0OAaAaAM COCOBGHOCTBIO K pocTy npu +10 °C n +4 °C.
[McuxpoTtponHbie KyAbTypbl K-15, P2, M3, K-14 1 P3 akTMBHO AeCTpyKTMpoOBaAn HeTb B TeueHue 14
cyTok npu Temnepatypax + 10 °C n +4 °C cbiwe 80%. Havayuwime pe3yAbTatbl AECTPYKUMKM HeDTU
noka3saA KoHcopumym N21 npu 5% 3arpg3HeHnn, Yto coctaBmAO 61%. B coctaB 1 KOHCOpLMYMa BXOAST

3 wramma: Serratia marcescens P3, Rhodococcus erytropolis P2, Bacillus amylofaciens K-15.
KAtoueBble cAoBa: Guonpenapar, NncMxpoTpodHbIE MUKPOOPraHM3Mbl, GropemmamnaLms.

Kipicne

Kopimaran oOpTaHblH MYHaliMEH JIacTaHYbI
Kazipri yakpITTa aJABIHFBI OpPBIHFA THECLII.
DKOXKYHEeHI JTacTaymisl ocepi OOHMBIHINA pamnoak-
TUBTI JlacTaHyJaH KeWiH eKIHIIl OpbIHFa He.
CoHFBI yaKbITTaphl aKTyaJjibl JacTaHy Typi Oy —
TOTIBIPAKTHIH JKOHE Cy KOMMaJapbIHBIH MyHalMeH
JKOHE MYHall ©HIMJICpIMEH JIacTaHy Typi. MyHaii
JKOHE MYHal-Ta3 OHJIPEeTiH, MyHail eHJEHTIH,
MyHail )KoHe MyHai-Ta3 OHIMACPiH TaChIMaTauTHIH
KOCIITOPBIHJIAPBIHBIH PErJIAMEHTTI JKYMBICHI HOTH-
JKECiH/Ie KOpIaraH opTara aca elieylli 3UsH
aJBIT KeJemi JKoHe OVJI arajFaHmap — MyHaiiMeH
JIACTaHy/AbIH Ke3i Oouibin TaObuianbl (Fan 1995:
493, Aislabie 2000: 183; Margesin 2001: 650, Trin-
dade 2005: 515; Wang 2011:1082; Yergeau 2012;
Naseri 2014: 1250).

Kopimaran opranbl MyHall jkoHE MyHaill eHIiM-
JIepiHEeH KOpFay, COHBIMEH KaTap OJIap/ bl KaJIlbIHa
KEJTIPY YJIKeH OTKip IEKTeyJi MYMKIHAIKTEpre He,
Kell Ke37Ie OChl MAKCaTTa MEXaHUKAIIBIK, (PU3UKAITBIK
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JKOHE XUMUSIIBIK MYHAWJaH Tasajay ToCiamepiH
KOJIJIaHy J1a KayinTi 6osbin kenei (Ward 1978:353;
Whyte 1997: 3719; Walworth 2001: 85; Dua 2002:
143, Brakstad 2004: 337; Pyrchenkova 2006: 298)

Buonorusiibik 9JicTep, OHBIH IIIIHIEC MHKPO-
OMOJIOTHSITBIK OJ/IiCTEp KOpIIIaFaH OpPTaHbI MYHal
JKOHE MYHall eHIMJAEpiHeH KOpFray MaKCaTBIHIAFBI
3aMaHayy OMOTEXHOJIOTHUSHBIH KXKETTI KOMIIOHEHTI
Oombin Tadbbansl (I awes 1990: 77, Benvkos 1995
20, Ceovix 2001: 349; Ilemyxosa 2001:171; Hua-
po6 2003: 336; Ecubaesa 2004. 73).

Ocpifan opaili MyHall MEH JacTaHFaH ©HIM-
JIEpJIeH TOTIBIPAKTHI Ta3aiay MaKCcaThIH/Ia MHKPOOP-
raHu3MJep/i Maiianany KeHiHeH TapajiFaH, ce0eli
MUKpPOOPTaHU3MAEP ©OT€ IKOFapFrbl JOpexkeleri
MyHait 0ap KOPEKTIK opTaga eMip Cypyi »XoHe
OeJICeHAUTIK TaHBITYbl, MYHall KypambIH BIJbIpa-
TYymbUTBIK ~ KaOinerine we (Gao 2015: 373;
Stasik 2015:173; Leite 2016: 262; Scoma 2016).
MyHaliMeH  JlaCTaHFaH  TOIBIPAKTarbl  MyHai
TOTBIKTBIPYIIIBI MUKPOOPTaHU3MJICP/IIH CaHbl MCH
OCIICEHIITITI OMOJOTHSIBIK PEeMUANANMSIIA OaCThI
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pen oiHaliapl. MYHaHTOTBIKTBIPYIIBI TICUXPOTPOd-
Tl MHUKPOOPTAHM3MEP HETi3iHIeri Omompenapar-
TapJbl 3aMaHayd OMOTEXHOJIOTHSIIBIK OIICTePMEH
OIpiKTipe OTHIPBINT KOJJaHy OWOPEMUIHAIUSITBIK
JKYMBICTAp/IbI JKbIJT OOMBI JKYPri3yre MYMKIHIITIK
oepeni ({loxunenxo 2009: 99; Jlocunosa 2011: 170;
bpaunckan 2014: 999).

3eprTey MakcaThl. barteic Kazakcran o0ubI-
ChIHBIH MYHAaMMEH JIaCTaHFaH TOIbIPaFrblHAH TCUX-
pOTPO(dTHI  BIABIPATYIIEI  MHKPOOPTaHU3MICPIIH
KAaCHeTiH 3epTTeN, OMoIpenapar Jaibraaay.

3epTTey MaTepHaJgapbl MeH JicTepi

[cuxpoTpodThl MYHAHABI TOTHIKTAHABIPFBIII
MUKpoar3anapapl 0enmy ATeIpay koHe MaHFbicTay
OOJIBICTApBIHBIH ~ JIACTAHFaH  TOIBIPAKTAPBIHIA,
COHpali-aKk AcTaHa KaJaChIHBIH aFbIHJBI CyJapibl
tazapty Kypeuisictapsiaaa (KTK) sxyprizinai.

KympicTa MUKPOOHONOTHSITBIK dxictep (Yyey-
nog 2000: 661; Aiimexenog 2001: 182) XUMHUSITBIK
omicrep (Ilonamopesa 1998: 79) naiinanaHbUFaH.
Mukpoar3anapaslH  HICHTH(GHUKAIUACH  bepmku
AHBIKTAFbIIbl OOMbIHINIA (Xoyim 1997: 368) xoHe
16S rDNA IITP Tanmay ojici apKbUIBI aHBIKTAIIIBI
[10].

3epTTey HITHAKEEPi KIHE 0JIAPABI TAIAAY

BeuniHin anplHFaH MUKpOAF3aJlapIblH MYHaH bl
TOTBIKTaHABIPY HIaMachblH TombIpakTa JKaHaranam
KEH OpHBIHBIH IIWKI MYHAWbIH KOJJaHY apKbLIbI
3epTTeni. Opi Kapail MyHa#IbIH KOMipCyTeKTEpiH
TOTBIKTaHABIPY KaOileTi OOHBIHIIA KOMipCyTeKTi
TOTBIKTaHABIPFBIII MUKPOAF3aJIap/iblH epeKie Oel-
CEeH/Il MCUXPOTPOPTHI JAKbUIIAPBI TAHIAI AJIBIHIBI.

Ocel MakcarmeH OesmiHin anbiorad JKanara-
JANTHIK LMKl MYHaWAbIH KOHLEHTpauuscel 1%
(MyHabapH THIFBBABFEL 0,74 r/cM® TeH) Ooma-
TBIH uW30nATTapAsl Tombipakka (P2, K15, Kl14,
M3, P3, P1) 10 000 000 i/ 100 T KOHIICHTpAIIH-
sICBIHA eHri3inai. JlakplimapablH HHKYOAIMsIChIH
+10°C xone +4°C Temmneparypaiapia Kyprizik.
KeMipcyTekTep/1iH MIBIFBIHBI MUKPOOPTaHU3MIEP/Ii
eHrizoeil OakplUIayAbl WIErepin TacTay apKbLIbI
AHBIKTAJIbI.

Baramay MeH mecTpyKTHUBTI OCJICEHAITIKTI MY
Hall KeMIPCYTEKTEepiHIH KalJbIK MeJIepi OOMbIH-
[Ia BH3yaJbJi XOHE TPaBUMETPHUS ONICi apKbLIbI
aHbIKTaNAbl. ToxipubenepaiH HaTIKenepi 1-cyper-
TE€ KOPCETINITEH.

I-cyperreri MamiMmerTepi OoHBIHIIA OapibIK
OoIiHin amslHFaH TICUXpOTPodTH m3omsTTap 4°C
Ke31HJIe JKacaHpl JIACTAHFaH TONBIPAKTA MYHAH bl

Oencenai Typae Oy3FaHbl KOpIiHIN Typ, COHBIH
imriHge eq oOenceHai Oy3raH m3oisatrap K15, M3,
K14 xxone P3 (61-77%), Al pakpuinapbiH KOJIJIaHy
Ke3iH/Ie TOMEHIPEeK HOTHXKEJep allbIHIbI, OYJI Ke3-
Jle MyHaiabIH Oy3bUTyHI IiamaMeH 24-36% 0omnpbl,
Oy nmakpuiap OaKbUIAyMEH CaJIbICTBIPFaHAA Cy
MEH TOIBIpaKTa MYHAHIbl JecTpyKuusiiay Ooii-
BIHIIA TOMEH HOTIDKEIEP KOPCETKCHIIKTCH, opi
Kapail ToxipuOenepiae ojap KOJJIaHBUIFAH KOK.
Haxeunmapasl TeHi3 cybiga +4°C temmeparypania
3% KOHIIEHTpanusiaa MIUKI MYalIbl KOCY apKbLIbI
7 Toynik OOWBI KyJIBTUBUPIIEY MPOIECIH BU3YaIbI
Oaraynay Ke3iHJE 8 Iakpulga MyHall KaOBIKIIACHI
KYPBUIBIMBIHBIH ~ ©3TepreHi  OaWkammel.  MyHait
KaOBIKIIACBIHBIH KYILNTI JXKOHE opTamia OY3bUTYbI
Oaiikanapl, Oy3bUTy KIilIIJUCIIEPCTI AMYJbCHS,
YIIIIEKTep JKY3TiHI )KOHE YCaK TpaHyiajiap TYpiHZe
OoJiIbl, COHBIMEH Karap Kosiba KaObIpFanapbIHIa
Maltany IbIH OOJIMaFaHIbIFI 1a OalKaIIbI.

+10C Ke3iHg eri TONbIPAKTaFbI fECTRYKIMA
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1-cyper — +4°C ke3iHeri MyHai/IbIH TOIBIPAKTAFbI
JIeCTPYKLUSACHI

Opi kapaéi +10°C Temmeparypa Ke3iHze
TOMBIPaKTaFbl JECTPYKUMs JICHTeii aHbIKTaJIbl.
MymHaiineiH Oy3pUTy JACHTeHiHIH —AWarpaMMach
2-CypeTTe KOpCETUITeH.

+10°C Temmeparypajaa TONBIPAKTAFbl IECTPYK-
Iusl JICHTeiiH aHbIKTay Ke3iHae OelceHIi MaKbi-
map K15, P2, M3, K14, P3 wusonsrrapbl OOJibI.
Byrapmen MyHail KeMmipcyTeKTepiHiH Oy3bUTYBI
60% >xofapsl Oonmbl. JlecTpyKius MaKCHMaib.i
nenreiin P2 makputel kepcerti (86%). ectpyk-
USICBIHBIH ToMeHT1 kepceTkimrepi 10°C kesinme
9/3, A-1 pmakpuTmapblH KOJIIAHFaHMA OaifKajmbl.
MyHjaii MyHall eHIMJIEpiHIH OuoJerpaanusichl
KOPCETKIIITEePiHIH YIeCTipilyl Oy H30ISTTapIbIH
KOMIpCYTEKTepi TOTHIKTaHABIPY TPOIIECTEpi YIIiH
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ONTUMAJIBI TOMEH TeMIeparypaiap OOJbII Ta-
OBIIATBIH TICUXPOOETCEHAI KOHE ICUXPOMHITBIL
MUKpoQJIIopara KaTaTbIHABIFBIMEH TYCIHIIpyTre
Oomazpl.
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2-cypet — +10 °C ke3ineri TonbIpaKTarbl MYHaHIbIH
JIECTPYKLHUSICHI

MyHaiiMeH nacTaHFaH alMakrapaaH OeJiHim
aNBIHFaH W30JATTAPABIH MOP(OJIOTUSIIBIK IKOHE
(hM3HOTIOTHSITBIK-OMOX IMFSUTBIK Oenrinepin
JKUBIHTBIFBI OOWBIHIIA HICHTU(DHUKALINS KYPTi3iIi:
P2 wmzonsatel Rhodococcus erythropolis pertinge
uaeHTUGUKanusuIauael, M3- Ochrobactrum sp.,
P3-Serratia marcescens, K14 xone K15- Bacillus
pETiH/IE TAHBUIJIBL.

Bemiuin ameiaran 6 MAKBUIABIH AaHBIK TaKCO-
HOMMSIJIBIK CTATYCBIH JQJICII/ICY YIIIIH KOHCEPBATUBTI
nokyc 16S rRNA OoiibiHIIa HYKJICOTUATIK Tiz0e-
TiHIH TeHETHKAIBIK WACHTH(PUKAAICH JKYPTi3imi,
opi  kapait Hywieotuarik aosuikti  GeneBank
XaJTBIKApaJIbIK MJIIMETTEp Oa3achIH/Ia ICTTOHUPIICH-
reH Ti30eKTepMeH aHbIKTaAbl. bakrepws jkacymia-
ceiiad PHK-ub1 6estin anyer K. Bunibcon oiciMen
JKYPriziaai.

Mukpoar3anapjiplH KOHCOPIIMYMBIH Kacay
Ke3iHJe MHUKpoar3ajap apachlHIarbl KapbIM-
KaThIHAC THUIIIH €CKepy ©Te MaHBI3IbI, cebeli
MUKpOar3anap HaKThl SKOJIOTHSUIIBIK XKarnanmapia
e3apa OeJriii 0ip KapbIM-KaTbIHAC OPHATA/IbI, OYJI
KapbIM-KaThIHACTAP/IBIH CUIIATHI Oip/eil TaMUTBIH
MUKpoOar3anap JAaKbUIIapbIHbIH (DH3UOIOTHSIIBIK
epeKIICNIKTEPl MEH KaKeTTIJIKTepiHe Toyelni
[18]. ConbiMen karap Oipre KyJIbTUBHUPIICY
Ke3inae 6ip TypAiH MUKpoar3aiapbl 6acka MHKPO-
ar3ajap/iblH OMIpIICHAITIHE KBICBIM KOpceTyi
MYMKIiH.
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KeMipcyTekTi TOTBHIKTaHABIPATHIH MHUKpOAF3a-
JapAbIH TCHXPOTPOPTHI IITAMMIAPhl KOFaMJac-
TBIFBIHBIH JICCTPYKTHUBTI IOTCHIUAJBIH 3EPTTEY
YIIiH TaHJAJbIN ANbIHFAH MHKpPOAF3aiap/IblH MY-
HAMJbl TOTHIKTAHABIPFBII MITAMMIAPJIAH KOHCOP-
nuymMaap kacanbiHIbsl. KoHcoprumympaapasl Oip-
OipiHe e3apa TOJEPAHTTBHIK MPUHIMII OOHBIHIIA
xacanapl. KoHcopumym jkacay ymiiH 6 OenceHmi
KOJUICKIIUSIIBIK, ©3apa YiIeciMIi MyHal Il TOTBIK-
TaHJBIPATBIH MHUKpOAF3ajap IMITAMMIAPhl TaH/Ia-
el anelHOE: Ochrobactrum sp. M3, Serratia
marcescens P3, Rhodococcus erytropolis P2,
Bacillus amylofaciens K15, Achromobacter sp.P1,
Bacillus fusiformis K14 6y mrammaap >KarbIM/IbI
TOMEH TeMIIepaTypalblK peXUMAEp Ke3iHle ocyi
MYMKiH. 3epTTeyiep HOTHKECIHIe KOHCOPIHYMIAp
VIOiH TaHgan ajdblHFaH IaKbUIIApABIH Oip-OipiHe
KATBICTHl AQHTArOHHCTIK KacHETTep KOpCETIEHTiHi
TN ACHE .

MakcatThl OaFbITTaIFaH CYPBINTAY JKOJBIMECH
0i306H MyHaiIbl TOTBIKTAH/BIPATBIH MHUKPOAF-
3anmapaelH 3, 4 koHe 6 ITaMMAApAAH TYPATHIH
KOHCOPIUYMIAPJIBIH 4 HYCKACHI JKACAIIbI.

1 KoHcOpIMYM KypamblHa 3 mITaMM Kipesi:
Serratia marcescens P3, Rhodococcus erytropolis
P2, Bacillus amylofaciens K15 (koncopiimym Nel).

Koncopimym 2 kypambiHa 4 mTamMMm Kipepi:
Serratia marcescens P3, Rhodococcus erytropolis
P2, Bacillus amylofaciens K15, Achromobacter
sp.P1 (koHcopmym Ne2).

MyHa# bl TOTBIKTAHBIPATHIH OAKTEPUSTAPIBIH
6 mTaMMBl KOHCOPIMYM 3 KypamblHa KipaIi:
Ochrobactrum sp. M3, Serratia marcescens P3,
Rhodococus erytropolis P2, Bacillus amylofaciens
K15, Achromobacter sp. P1, Bacillus fusiformis
K14 (xoncopunym Ne3).

Koncoprmym 4 kypamblHA 5 mTamMM Kipeji:
Ochrobactrum sp M3, Serratia marcescens P3,
Rhodococcus erytropolis P2, Bacillus amylofaciens
K-15, Achromobacter sp.P1 (xkoncopunym Ne4).

XKacanraH KOHCOPUUYMIAPJbIH JECTPYKTHBTI
OeJICeH TLTITIH )KacaH bl JACTAHFaH TOMBIPAKTA YKOHE
BopommioBa-/lnanoBa MHUHEpaNIsl  OpTachIHIA
3eprreni. Toxipube HOTHKeNlepi 1-kecteme Kep-
CeTiITeH.

l-kecTeHiH MOImiMETTepl MYHAMIbIH TOIIbI-
paKTarbl €H KOFapbl OHOJCCTPYKIMSICHIHA KOHCOP-
uuym Ne 1 KosjaHy Ke3iHIEe KOJI JKETKi3UIreHiHe,
MYHaH/IbIH TOTBIKTaHy JeHrei 63% KyparaHabIFbIHA
Ky Oomansl. Koncopumym Ne 2 xonmmaHy Ke3iHze
JeCTpyKIust jaeHreii — 60% OoJibll, Halap emec
HOTHXKeJep OaKbUIaH/IbI.

B-JI wMuHepanabpl  opTachlHIa ~ MYHAMIbIH
JECTPYKIMSICBIHBIH ~ JCHIeiH 3epTTey IMpoleci
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Ke3iH/e MYHAHIbIH MaKCHUMalbl JEeCTPYKIUSCHI
koHcoprmyM Nel-me Oafikamanmel xoHe 72% Ky-
paiinsl, koHcOpuuyM Ne2 myHauawl 67%-ra neiin
TOTBIKTAHABIPHIT, OJ J1a MaKCUMAaJbJi JIECTPYKIUSI
Kepcerei, an koHcopruyM Ne 4 myHainer 63%-ra
neitin yrunneiai. Ex a3 aectpykuus neHreiiin 56%-
ra Jieiiin koHcopiuyM Ne3 kKepceTTi.

Opi Kapaii toxipubenepae +10°C temmeparty-
pana B-JI munepanger opraceiga 1, 3 xoHe 5%
KOHIICHTpAIMsIap/la TaHJAal ajblHFaH KOHCOP-
nmymaapmer Nel sxkone Ne2 MyHaWasiH Owmojec-
TPYKLHUSACHIHBIH JCHICH1 aHBIKTaIbl. MyHaiIbIH
YTHIACHY JSHT eHiH BU3Yalb/li TYPJIC MAUIBUIBIKTHIH
00JIMayBI XKoHE YIITiAeTi MYHAHIBIH KaJIBIK KYPaMbl
OOMBIHIIIA aHBIKTAIBL.

Busyanpai Oaranay kesinge 1% mynaiibl Oap
KOHCOpIyMAapaa 1 TOymiKTiH e3iHAe MaKbUIIBIK
CYMBIKTBIKTBIH TYCIHIH TYCCI3JIEH KOHBIP HEMece
Kapa-KOHBIP TYCKE JICHiH 63repreHi )KoHe KOJI0aHbIH
KaObIpFajapblHaa MaWIBUIBIKTEIH OOJMaFaH IbIFbI
Oaiikanapl. 3 koHe 5% MyHalabl KoJJaHFaH
JKaFJaia 1a ochIlHIal KepiHic OalKamel, anai-
Jla MaITBUTBIKTBIH O0JIMaybl KyJIbTUBUpPIEYIiH 3-4
ToyJIriHae OalKasIbl.

Yarigeri MyHaWIbIH KaJAbIK KYpamblH KOH-
copruyM Nel xone Ne2 eHTi3reHHEH KeiiH rpas-
UMETPUSIIBIK ICTICH aHBIKTAJIIbI.

ToxipuOenik yaTiieri MYHaWIbIH KalabIK
KYpaMBIH CaHJBIK aHBIKTAy 2-KecTelne Kepce-
TIJIrEH.

1-kecTe — MyHal B! TOTBIKTAH/(BIPATBIH KOHCOPIIMYMIapMEH MYHaUIBIH JISCTPYKIUSIIaHy ACHT el

Jlectpykiust neHreiii,%
Ne i/ Koncopun _ _
puuyM Tormmpaxta Bopommnoa-/Inanosa (B-/1)
MUHEpaAbl OPTachIHAA
1 Koncopuuym Nel 63% 72%
2 Koncopunym Ne2 60% 67%
3 Koncopuuym Ne3 51% 56%
4 Koncopunym Ne4 57% 63%
2-kecTe — MyHaHIBIH op TYpJIi KOHIICHTPAIASUIAPBIH KOHCOPIUYMAapPMEH NeCTPYKIHsIIAY eHT et
Jectpykuus nenreiii,%
Ne n/m Koucopuuym
1% 3% 5%
1 Koncopuunym Nel 72% 64,74 61%
2 Koncoprnym Ne2 71% 64,55 54%

Beminin anpiHFaH KOHCOPIUYMIAPABIH MY-
Halbl TOTHIKTAHbIPAThIH MOTEHI[MAJIBIH MYHAai-
MEH jKacaHjpl JiacTaHFaH Bopomiosa-/{uanosa
MuHepanasl opracekiHaa 1%, 3% xone 5% KOHIEH-
Tpauusiaapiaa 3eprrey kesinge 1% xone 3%-
JBIK MYHAllMEH JIaCTaHFaH Ke3Jie MHKpoar3aliap
ITaMM/ApbIHBIH KOHCOPIHYMAAPBIHEIH 64%-72%
[IaMachIHarbl OIpACH HOTIIKEICPAl KOPCETKEHI
nonenaeHai. Musepanabl opra 5% MyHaiiMeH
JIACTaHFaH Ke3Je O3relle HOTHXKeIep aJbIHIbI.
byn xarnmaiina xoucoprmyM Nel sxorapel MyHaid
JECTPYKIMSICBIHBIH, OCJICeHIUIIrH KepceTTi, Oe-
cenaimik 61%-ap1 Kypasl, an KoHcoprmyM Ne2 Tek
54%-n1p1 FaHa YTHIICII.

AJbIHFaH HOTWXKENIEp MYHal KaJJBIKTapbIH
YTUIIJIEYTe apHallFaH OWOJIOTHSIBIK IIperapaTThl

JKacall IIbIFapy YIIiH OTEHIMAaNIbl KaHIUIaTTap-
IIbl TaHJAl ajyra MyMKiHAiK Oepemi. JKacanran
KOHCOPLUUYMAAPABIH  OHOTpaHchopMalysIaiThIH
OeNcCeHIiIiK eCKepe OTHIPHII, 9pi Kapai 3epTreyiep
yiiH koHcopuuyM Nel TaHzam axbIH]IbL.

Bacranker kezeHinae Rhodococcus erythropolis
P2, Bacillus amyloliquefaciens K-15 >xone Serratia
marcescens P3 mrammaapein CIIb omGeban opra-
CBIHAA KYJIBTHBHPIICY XKYpri3inai. OpOip JaKbUIIbl
3 kombama 5,0 nm® wmemmepae ecipai. Oprara
MHUKpoOar3anap JaKkbUIIapeIMeH opTaHbiH 1,0 am?
konemine 10°ki/cM® KOHIIEHTpauusiia HHOKYJISI-
must  Kkyprizai. WukyOanumsHbel 1Ieldkep-mHKyOa-
topma 150 aiin/mun 30°C temmeparypama 48 car
0oiibl Kyprizui. bakTepust kacylanapbHbIH €CyiH
OpTaHbIH OipbIHFAl JTaliyIaHybl OOWBIHIIIA OaFasabl.
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buomaccanbin xuHanmy aeHredin KKA kopektik
arapbIlHIa OCIpiIreH, OH ece MeJIIEepaeri apaia-
CTBIPBIN TUTPJICY SMICIMEH aHBIKTaIbl. OpOip apa-
JacTeIpy Ke3iHze arap opracbiHa OipbelHFail ceOy
JKYPTi3UII.

AWTBUIBIIT OTUINEH KYJIBTUBHUPJICYIH Tapa-
METpJIepiH YCTaHy Ke3iHJe OWOMacCaHbIH MakK-
CUMaNIbJIi KUHAKTANybl Oaiikammel. byn kes-
ne Rhodococcus erythropolis P2  1TaMMbIHBIH
tutpi 9,0+0,16 1lg KTB /em® Gonmsl, Bacillus
amyloliquefaciens U-15-te — 9,18+0,21 Ig KTb /
cM® xoHe Serratia marcescens P3 mrambiHna
9,25+0,231g KTB/c™m® nenreiiinae 6alkasibl.

Ocpmaitma, 6i36en Rhodococcus erythropolis

P2, Bacillus amyloliquefaciens K-15 xoHe

Serratia marcescens P3 mrammuapeiabiy 5,0 v’
KeJieM OOWBIHIIIA OMOMaccachl KUHAIIBL. bapirbik
MITAaMMJIAPJIBIH ~ OMOJIOTHSUTBIK  THUTPI  IIaMaMeH
9,0+0,16 1g KTb/cm?-9,254+0,231g KTh/cm? 6omabl.

Opi Kapail 3epTTey KYMBICTaphl IeHTpudyra-
Jay 9J1ici apKbUIbI JKacylIaaapabl KOHIEHTPJICYTe
OarpITTanbl. bipiHii ke3eHnae ueHTpudyraiayabH
ONTUMAJBII peXuMaepi eHmenai. by makcarnen
aJpIHFAaH  JAKBULABIK  CYUBIKTHIKTapeiH 4000,
10000 xone 13000 aifH/MuH Ke3iHIEe LEHTPUPY-
rajay ofici apKbUIbl TYHABIpABL. Kacymramap-
Il TYHABIpYABL 30 MUHYT O0¥bI Kypri3ai (3-ke-
cre). JKacymanapapl TOJBIK TYHIBIPYAbl TYHOa
Oerinmeri cyipIkThIKTa KoOx OoiibIHIIA THTpIEY
o/tici apKbUTbl OaKbLIAIbI.

3-kecTte — bakrepus jkacynranapelH HeHTpUdyTanay 9/[iCiMeH KOHI[CHTPIICY

Tlenrpudyranay peseni/ Facymanap THTpE Rhodococcus Bacillus Serratia marsencens
puoyraiay p y P THIP erytropolis P2 amyloliquefaciens K-15 P3
Kacywanapabin KTb/cwm? 9,3+0,02x10° 8,5+0,14x10° 10,2+0,13x10°
Gacranke! THTPI lg KTB/em? 9,92 9,00
4000 aiin/ KTb/ewm? 9,8+0,11x10" 9,2+0,19x10'° 9,5+0,25x10"
aliH/MHH
lg KTB/em? 11,99 10,96 12,97
10000 aiia) KTb/em? 8,2+0,14x10" 7,2+0,08%10'° 8,1+0,07x10"
aiiH/MUH
1gKTB/em? 11,91 10,85 12,9
13000 aiis/ KTBb/ewm? 7,5+0,07x10'° 6,5+0,13x10' 7,6+0,17x10"
aiiH/MUH
lg KTb/em? 10,87 10,81 11,88

I TamMmmaapabIH TaKbUIIBIK CYWBIKTBHIFBIH TCH-
Tpudyranay Hotmwkenepi Rhodococcus erythropolis
P2 xomne Serratia marcescens P3 xacyuianapbiHbIH
MakcuManbli TyHAbpy 30 wmuHYT Oo0iiel 4000
aita/mua xkeHe 10000 aitn/muu kesinme 13000
allH/MUH  CaJIBICTBIPFAHAA JKAKChIPAK IKYPETiHI
kepcerinmi. 4000 amu/MuH-ma HeHTpHyTamay
ke3inne Rhodococcus erythropolis P2 mrraMMbl
JKacymachbiHbIH Ononorusuielk, TaTpi 11,991g KTh/
om® Kypapl, Serratia marcescens P3—12,971g KTB/
cm?xxone Bacillus amyloliquefaciens K-15 mrraMmmet
—10,96 1g KTB/cm®.

Ocpinaiima, OMOMaccaHbl KOHIEHTPIIEY YIIIiH
[EeHTpHUQyTaIayIbIH OTITUMAITBII pSKIMIEP] TAHIATT
anbIHIbl. MUKpOar3anap bl KOHIEHTPIICYACH KEeWiH
OMoMaccaHblH MaKCUMallbJi MIBIFBIMBI 30 MUHYT
001161 4000 aitH/MUH pexXUMi Ke31H1e KO AKETKI3III,
COHJIBIKTaH IITaMMIAP/Abl KOHIEHTPJICYAl Kep-
CETUITeH pEeXUMIEPAC XKYPTi3y YCHIHBUIAJBL. OT-
Ki31ITeH TOXipuOeep KacymadapaslH ¢H >KOFapbl
HIBIFBIMBIH Ty MaKCaThIMEH IeHTpudyranay

ISSN 1563-034X

rapaMeTpliepiH yYCTaHy MYMKIiHZITiHE Kyd 0oia
ananpl. Opi Kapail KOHIEHTPICHTCH OMOJOTHSIIBIK
IpenapaTTblH MpenapaTThlk (opMachlH aly YIIiH
OakTepus KacyllanapblHbIH aJbIHFaH TYHOanmapabl
oipikTipemi (1:1:1) skoHe 3epTXaHAIBIK KaFaaiIapaa
JKacall LIBIFapbUIFaH Kopranbic epiTingini Nel 1:3
KaThIHACBIH/IA KOCA/IBI.

buonpenaparTslH KOHUEHTpJICHIreH (opma-
ChIHBIH | cM’ KeJeMiH/e jKacyllalapiblH THTPI
11,00lg KTB/cm® kypazabl. AbIHFAaH OHOJOTHSIIBIK
IIpenapaTTblH KOHIEHTPJICHIeH (opMachl CYMBIK
OipkenKki CycneH3us TypiHAe, aKUIbUI capbl TYCTi
JKOHE MicCi3, MYHal JacTaHyJIapblH YTWIJILY YIIH
apHasirad. JKacam 1mbFapplUFaH  OMOJIOTHSUIIBIK
MpernaparTbly THIMIUITH MyHail KocbuiraH B-J]
MHUHEpalAbl OpTachlHAa aHBIKTAIABI. [IpemaparTs
1% myHaiimeH stactanran optara 10% ki/cm® koHIIeH-
Tpanusaga eHrizuigi. [IpemapaTTbl KOCylaH KeuiH
MyHaiibl Oap jactanraH MuHepanasl oprara 10°C
temmeparypana «Innova43®y» tepbenvene 150 aiin/
MHUH PeXHMIiHAEC MHKYOaLus Kyprizinai. MyHai bl
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TOTBIKTAH/IBIPY JICHTeHiH MYHAll KOMipCYIapbIHbIH
KJIIBIK KYpaMbl OOWBIHIIIA TPAaBUMETPHS dIiCiMEH
aHbIKTa]bl. HoTmkeciHae kacal —IIbIFAPBLIFaH
Oouonpenapar 14 Ttoynik Ooiibl MyHaabH 91%-
biH Oy31pl. Ockunaiimia, 91% wmyHaiiner Oy3y ana-
TBIH KOHcOpuuyM Nel Heri3iHie OHMOJIOTUSIIBIK
MperapaTThlH KOHIIGHTPJICHTCH CYHWBIK (hopMachiH
Kacay TEXHOJIOTHSCHI KACAI HIBIFAPbLLIbL.

XKyprizinren 3eprrey KyMmbIcTapbl OOWBIHIIA
KeJleciiel HOTHKeNep MIbFapbUIbL:

BoiiHinn ajelHFaH KOHE JKUHAKTBIK IIITaMM-
Japbl  apacblHIa  MHKPOOpPraHusMuepaiH 19
nakpuiaapeiabie, +10 °C sxone +4 °C kesinge ecy
MYMKIHIITT ~ aHBIKTAIABI.  TOIBIpaKTaFbl  IHKI
myHaiiapH +10 °C, +4 °C sxone +20 °C temmneparypa
Ke3iHJIe ISCTPYKIMIIaHy IeHreii aHbIKTan bl K-15,
P2, M3, K-14 xone P3 mmcuxpoTpodThl JaKkeuIIapsi
myHaiiapl +10°C sxone +4°C temneparypanapnaa 14
ToyiKk Oolibl 80%-naH KOFapbl OenceHal AeTpyK-
nusuiaabl. TONBIPaKTarbl JECTPYKIMS JICHTell e

80% >xorapel OoJjbl, analaa, Oy3bUTy yakeIThl 14
TayInik emec, 60 ToymikTi Kypasasl. XKacymanapapg
CHTI3UINCH JaKbUIIAPBIHBIH ©CY JIMHAMHUKACBIH
aHBIKTAy Ke3iH/Ie 7 )KOHE OJIaH J1a KOTl TIYJIiK Ke3iH/1e
KaCyIIamapIbIH TUTPIHIH apTyhl JoJICIICH/II.

MyHaiiMeH JacTaHFaH aiiMakTapaaH OemiHim
aJBIHFaH JIaKbULAP KeJeciled WIeHTH(UKAIIHS-
maHapl: mw3onat P2 — Rhodococcus erythropolis,
M3 — Ochrobactrum sp., P3 -Serratia marcescens,
K-14 w3onster Bacillus fusiformis peringe, K-15 —
Bacillus amylofaciens.

MyHalIbIH €H KaKChl OMOJCCTPYKIMSICH KOH-
copruyM Ne 1 (63%-72%) xoHe koHcOpimyM Ne2
(60%-67%) maiimamaHy Ke3iHAE COWKECIHIIEe KOI
xkeTki3immi. MyHaiapiH 1, 3 xoHe 5% KOHIICHTpa-
nusnapelaa KoHcopuuymaapmen Nel sxone Ne2
JECTPYKIUSUTaHy JTopekeci 3eprreni. MyHalabH
JIECTPYKIUSCHIHBIH €H JKaKChl HOTIKEIepiH 5%-
IIBIK, JIacTaHy KesiHme koHcopimyM Nel kepcerri,
JECTPYKIMS JieHreii 61%-1b1 Kypabl.
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OLIEHKA JTEUCTBUSI
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PALUMOHAAbHOE UCITOAb3OBAHUE OTXOAOB
METAAAYPTHUYECKUX IMPON3BOACTB
C MOAYYEHUEM XUMUYECKM CTOUKUX KOMIMO3ULIMOHHbIX
MATEPUAAOB

B cratbe npeacCTaBAeHbl pe3yAbTaTbl MCCAEAOBAHUS MO MOAYYEHMIO XMMMYECKM CTOMKMX W BbICO-
KOTeMrepaTypHbIX KOMMO3MLIMOHHBIX MaTEPMAAOB Ha OCHOBE OTXOAOB METAAAYPIMYECKMX NMPOU3BOACTB.
3awmTa 060PYAOBAHMS U TEXHUUYECKMX COOPYXKEHWMIA OT paspyLLalOLLeEro BO3AEWCTBUSI arpecCUMBHOM
XMMMWYECKOM CPpeAbl SIBASETCS aKTyaAbHOM AAS COBPEMEHHOWM XMMWUYECKOM, METAaAAYpruyeckon, HedTe-
XMMMUECKOW, SAEKTPOXMMMYECKOM M APYTMX OTpaCAer MpOMbILAEHHOCTU. BoAbluoe pasHoobpasue
MaTepMaAOB C Pa3sAMYHbIMKM  (PU3NYECKMMM M XMMMYECKMMM CBOMCTBAMM, A TaKXKe BO3MOXXHOCTb
LUMPOKOr O MX MPUMEHEHMS B BbILLEYKA3aHHbIX OTPACASIX Bbl3bIBaET HEOOXOAMMOCTb Kak Bbibopa Havnboaee
MOAXOASLLEro MaTeprana, Tak M crnocoba obecrneveHns 3almTbl 060PYAOBaHMS. ITO B CBOIO OYEPEAb
AMKTYET pa3BuMTME MPOM3BOACTBA HOBbIX KOMMO3MLIMOHHBIX MaTE€PUAAOB M MU3AEAMI Ha MX OCHOBE C
KOMMAEKCOM 3aAaHHbIX CBOMCTB. Pa3apaboTaHHble HOBble XMMMYECKM CTOMKME 1 BbICOKOTEMMEPATYpPHbIe
maTtepranbl 06AAAQIOT PSAOM TEXHOAOIMYECKMX MPEVMMYLLECTB: BbICOKOM MPOYHOCTHIO, XMMMWYECKOM
CTOMKOCTbIO, TEPMO- 1 M3HOCOCTOMKOCTbIO, HU3KUM KO3(PMOULMEHTOM TPEHMS, LUIMPOKOM U AOCTYMHOM
CblpbeBOI1 630, MPOCTOTOM U FTMOKOCTbIO TEXHOAOT MM MPOM3BOACTBA. KpoMe Toro, MpuMeHeH1e 0TXOAOB
B MPOM3BOACTBE KOMMO3MLIMOHHBIX MAaTEPUAAOB MO3BOAWUT YAYYLLMTb 3KOAOrMYECcKylo OOCTaHOBKY U
COCTOSIHME OKpY>KaloLLell CpeAbl B PErMoHax, 3arpsisHeHHbIX MK, PaspaboTaHbl OMTHMAaAbHbIE COCTaBbI
KOMMO3MLMOHHBIX MaTEPMAAOB M TEXHOAOTMYECKAS CXemMa MX MPUroTOBAEHMS.

KAtoueBble caoBa: kepammnyeckme MaTepuabl, KOMMO3MUMOHHbIE MATEPUAABI, METAAAYPIUYECKOE
NMPON3BOACTBO, OTXOAbI, (DPaKLIMM, SAEKTPOKOPYHA.
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Rational use of metallurgical wastes with the production
of chemical-resistant composite materials

In the article we showed results of research devoted to chemically stable and high-temperature

compositional materials preparation with the use of metallurgical wastes. The protection of equipment
and technical structures from the destructive effects of an aggressive chemical environment is relevant
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for the modern chemical, metallurgical, petrochemical, electrochemical and other industries. A wide
variety of materials with different physical and chemical properties, as well as the possibility of their
wide application in the above-mentioned industries, necessitates both the choice of the most suitable
material and the way to ensure equipment protection. This, in turn, dictates the development of the
production of new composite materials and products based on them with a set of specified properties.
New chemically resistant and high-temperature materials have a number of technological advantages:
high strength, chemical resistance, thermal and wear resistance, low friction coefficient, wide and ac-
cessible raw materials base, simplicity and flexibility of production technology. In addition, the use of
waste in the production of composite materials will improve the environmental situation and the state of
the environment in the regions contaminated by them. Developed optimum composition of composite
materials and process flow diagram of production.

Key words: cinders, ceramic materials, compositional materials, electrocorundum. fraction, metal-
lurgic production.
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XMMMSIABIK TYPaKTbl KOMMO3ULMSIAbIK, MaTEPHMAAAAP aAy apKbIAbI
METAAAYPIrUSIAbIK, OHAIPIC KAAABIKTapPbIH PALMOHAAADBI KOAAQHY

Makanaaa MeTaAAYPrusiAblK, OHAIPIC CaAACbIHbIH, KOXAQPbl HEri3iIHAE XMMMUSAbIK, TYPAKTbl XXoHe
>KOFapbl TemnepaTypaAbl  KOMMO3ULIMSABIK MaTEPUAAAAPAbl aAy OOMblHILA 3epTTey HaTuXKeAepi
YCbIHbIAFaH. 2KeMiprill XMMUSAbIK, OpTa 8CepiHeH KOHABIPFbIAQD MEH TEXHWMKAAbIK, KYPbIAbIMAAPAbI
KOpFay MaceAeci Kasipri 3aMaHFbl XUMMSIABIK, METAAAYPIUSABIK, MYHAN-XUMUSABIK, SAEKTPOXUMMSIABIK,
>KeHe 6acka Ad OHAIPIC caraAapbl YLLiH aca MaHbi3Abl GOAbIM KeAeAi. TYPATI XUMUSIABIK, >kaHe (PUBMKAADIK,
KacueTTepre me, api 0Cbl BHAIPIC CararapbiHAA KOAAAHBIAY ayKbIMbl KEH, MaTepUarAapAbIH, 6ap GOAYbI
OAQPAbIH, iLlLiHEH eH TUIMAICIH TaHAQY >KOHe KOpFay ©AICIH KaMTaMachl3 eTy KaXKeTTIAIMIH TyAblpaAbl.
ByA 3 Ke3seriHae KaxXeTTi KacMeTTep KelleHiHe Me KaHa KOMMO3MLUMSIAbIK, MaTepUaAAap MEeH OAAPAbIH,
HerisiHAe >kacaAraH OyMbIMAAP GHAIPICIH AAMbITYAbl KaXKeT eTeai. O3ipAeHreH >KaHa XUMMSAbIK,
TYPaKThl XK8HE >KOFapbITeMrepaTypaAbl MaTePUAAAAPAbBIH, TYPAI TEXHOAOTUSIABIK, aPTbIKLWbIAbIFbI Gap:
6epIKTIri >KOFapbl, XMMUSIAbIK, TYPaKThl, TEPMO- >K8HE TO3YFa TYPaKThl, KaXKaAy KOI(MULMEHTI TOMEH,
LIMKi3aT 6asacbl KeH api KOAXKETIMAI, BHAIPY TEXHOAOTMSCHI Kaparnanbim XeHe nkeMai. byaaH 6acka,
KOMMO3ULMSIABIK, MaTepuarpap OHAIpPICiHE KAAAbIKTapAbl KOAAAHY MOCEAeCi COA KAAAbIKTApMEH
AACTaHFaH arMakTapAblH, KOpLUaFaH OPTaCblHbIH, KYMiH >KOHE 3KOAOMMSIAbIK aXyaAblH >KakKcapTyFa
MYMKIHAIK 6epeai. KOMMo3nMUMSAbIK, MaTepUarAapPAbIH OHTaMAbI KYPaMAApbl K8HE OAAPAbl OHAIPYAIH
TEXHOAOIMSIABIK, CbI30aHYCKACh! YKaCaAAbl.

TyiiH ce3aep: KaAAbIKTap, METAAAYPIUSIAbIK, BHAIPIC, KEPaMMKAAbIK, MaTeprasAap, pakumsaaap,
KOMMO3ULMSIABIK, MAaTEPUAAAAP, IAEKTPOKOPYHA.

BBenenue

B meraminypruueckoil IpOMBIIIJICHHOCTH Ma-
TepHaJbHbIE IMOTOKH XapaKTEPU3YIOTCS Pa3OMKHY-
TBIMU IUKJIaMH, 00pa3ys OOJbIIoe KOJIUIECTBO
OTXOJOB U OKAa3bIBasi HETATUBHOE BO3JICUCTBHE Ha
OKPYKAIOIIYIO CPEy U MPHPOJIOTIONb30BaHne. Me-
TAJUIypru4ecKue MNPEeAIpUATHS SABIAIOTCS KpYII-
HBIMH 3arps3HUTEISIMU  aTMOC(Epbl, BOIOEMOB,
3eMeJIbHBIX Yroaui. J{is coBpeMEeHHBIX METaJlIyp-
FMYECKUX NPEANPUATHA XapaKTEpHA OpraHu3alus
3aMKHYTBIX TEXHOJIOTMUECKHX CXEM C MHOTOKpAaT-
HOHM TIepepaOOTKOW M YTHJIM3alMel MPOMEKYTOU-
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HBIX MPOAYKTOB M Pa3IMYHBIX OTXOJOB. TeM He
MCHEC, 6OJH)HIa$I 4YaCTb TBEPAbIX U KHUJIKUX OTXO-
JIOB, 00pa3yIOIIUXCs MPU JO00bIYE U OOOTaIleHUH,
CKJIAJIUPYIOTCSl B IIUIAMO- M XBOCTOXPAHHIIMIIAX,
OTBaJIax, Hakonuresax. He noxsepriumecs pekyiib-
TUBAIUHN OTBAIIBI METAJUTYPTUYECKHX IIUTAKOB Hapy-
[IAFOT TPUPOHBIN TaHIadT.

MeTautypruyeckiue KOMIUIEKCHI IpeTeprieBa-
IOT OTPOMHBIC 3aTpaThl ISl pEIICHUs NpodieM,
CBSI3aHHBIX C 0Opa30oBaHWEM W yTHIIW3AIHMCH 00pa-
3yeMBIX OTXOJIOB, — 3TO CPEJICTBA Ha COJCpKaHHE
3eMEIbHBIX YTOJIUH B COOTBETCTBUU C JKOJIOTHYE-
CKUMH HOPMaMHU, IOCTOSTHHBII KOHTPOJIb BEIOPOCOB
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ParnmonanbHOE HCIIOIB30BAHHE OTXOA0B METAJUTYPTUYCCKUX IPOU3BOACTB € MOJTYYECHUEM XUMHUYICCKHU CTOUKHUX ...

u T.1. IMeHHO mpoOiieMbl, CBSI3aHHBIE C OXpaHOU
OKpY’KafoIel cpeipl, WHOTAa BIUSIOT Ha BBIOOD
OCHOBHOTO TEXHOJIOTMYECKOTO Tpoliecca, TaK Kak
MEHEE 3arpsI3HAIOLINN OKPYKAIOIIYIO CPENy TEXHO-
JIOTUYECKHI TIPOIIECC SIBIIACTCS IIEJIeCO00pa3HbBIM,
YeM KOHTPOJIb (C OTPOMHBIMM 3aTpaTaMH) YPOBHSA
3arpsi3HEHHOCTH M OpraHu3anusi OOpbOBI C STUMHU
3arpsI3HEHUSIMH.

Ha 310poBbe HacergeHHs U Ha OKPY’KaIOIIYIO
Cpely OKa3bIBalOT HETaTUBHOE BO3/IECHCTBUE BBI-
OpOCHl BpEeIHBIX BEHIECTB OT METAJLTYyPTUYECKHX
npeanpusatuid. I[Tousa B MecTax pa3MelleHus 1uia-
KO- W 30JI00TBAJIOB, a TAaK)K€ HAa TEPPUTOPHUM ca-
HUTAPHO-3AIIIMTHOM  30HBI, MPOMBIIUICHHON U
cenuTeOHOM 30HBI, @ HHOTAA U OJU3JIeKAIIHe Cellb-
CKOXO3SMCTBEHHBIE YTOfbsl MOABEPIaloTCsA 3arpss-
HEHMIO, BETPOBOM M BOJHOM 3po3uu. PacceuBasch
B aTMOc()epHOM BO3/yXe, IbIJIETa30BbIe BHIOPOCHI
OCEJalT Ha TMOYBY, PAaCTEHHs, OTKPBITHIE BOJIO-
€MBI, HAHOCHUTCS yIepO BomoéMaM, KadyecTBy pac-
TEHUH, TUIOJIOPOJIMIO TOYB. PyAHWUYHBIE CTOYHBIE
BOJBI TIOJIBEPTaOTCs JIOKAIBHOM OYMCTKE, HEUTpa-
JU3AIUU U OCAXKJIEHUIO, HO HE JIOCTHUTIIVE TIOJTHON
HEUTpaIu3alyi ¥ OCaXJECHUS YaCTHULbI TIONAaroT
B INTAMOHAKOIUTEIH, B IEPHUO/] TABOJIKOB U JINBHE-
BBIX JIOKJIEH X HEKOTOpasi 9acTh MOKET MOIaaTh
B OTKPBITBIE BOJOEMBI, 00pa3ysl JIOHHBIE OTIOXKE-
nus. Tak, B HamnOun Obli poBeIeHBI HCCIIeI0Ba-
HUS 110 BO3/IeCcTBUIO 3ax0poHeHHBIX 100 et Hazas
[IUIAKOB METAJTyPTUYEeCKUX TPOU3BOJCTB. bBbIIO
YCTAHOBJICHO 3HAYUTEIBLHOE BBHICBOOOXKICHUE B CE-
30H JIOXKAEH MOTSHIINATHHO TOKCHYHBIX AJIEMEHTOB
(As, Cu, Pb) u3 mnakoBsix orasios (Vojtech Ettler,
2009: 1-15). AHanu3 MOBEPXHOCTHOTO CIIOS MOYBBI
B ONM3NeXanmx paifoHax 0T IUHKOBOTO METaILTyp-
rudeckoro 3apoja B [lombmie (ZGH «Bolestawy,
Bukowno, roxxubiit pernon Ilonpm) mokaszai, 4yTo
oHa 3arps3HeHa cBuHIIOM (Pb), kagmuewm (Cd), nuH-
KoM (Zn), mbimbsikoM (As) u tammuem (T1) u uto
OHU TIPEBBIIAIOT JOIyCTUMBIE ypoBHHU (Agnieszka
M., 2013: 8157-8168).

B nenom 3a MHOTroONeTHMI MEpPHOA WHTEHCHB-
HOTO Pa3BHUTHS BCEX OTPACIE MPOMBIIIIEHHOCTH
Kazaxcrana, B TOM 4WCie W TOPHO-METaJLUIypTrH-
YECKOT0 KOMIJIEKCa, HAKOMMJIOCh YK€ CBBIIIE 26
MJpPJ T TBEPIABIX OTXOJOB IPOU3BOJACTBA, E€XKe-
TOJTHO TIOTIOJTHSIEMBIX Ha OTBajax eme Ha 1 mupa
T. bonbmas gacte u3 Hux (58 %, wim 15,1 mapn
T) NPUXOJUTCS Ha OTXOJBl TOPHOAOOBIBAIOLICH U
METaJLUTypPrUYecKoil oTpaciieid, KOTOpble paccMma-
TPHUBAIOTCS KaK CaMOCTOATEIbHAs ChIpbeBas 0Oa3a.
B uBerHoit Mertamuyprun (MeOHO-aTIOMHUHHUEBAS,
CBUHIIOBO-IIMHKOBAsA, 30JI0TO-PEIKOMETAIIbHAS OT-
paciin) o0lee KOJIMYECTBO OTXOA0B JIOCTHraeT 00-

Jiee 5 MITpJT T, U3 HUX: TIOPO/IbI IOy THOMN JTOOBIYN U
BCKpHIIH — 72 %, XBOCTHI oOorameHust — 26 u me-
TauTyprudeckoro nepenena — 1,6 %. Iliomans 3e-
MeJb, 3aHUMaeMasi OTXOJ[aMH, paBHa Ooiee 13 ThIC.
ra. OOmiee KOJMYECTBO HAKOIUICHHBIX OTXOJIOB B
yepHoil MeTaityprun Kaszaxcrana (oxesne3opy/iHasi,
XPOMOBO-pYJIHAsl W MapraHIICBOPY/HAsS OTPACIH)
cocTaBisieT Oonee 6,2 MIPI T, U3 HUX: ITOIyTHOMH
00bIun U BCKpbIK — 92,8 %, oboramienus — 6,1
U MeTtatypruueckoro nepeaena — 1,1 %. [lnomans
3eMellb, 3aHUMaeMasi 0TxoaamMu, — oosee 15 Thic. ra
(Ywmaner, 2002: 153-160).

B nacrosimee Bpems B Pecriyonmuke Kaszaxcran
nepepabateiBaeTcss He Ooree 2 % Bcex HaKOIIICH-
HBIX TBepabIX oTxozoB (IIporpamma, 2010). s
CpPaBHEHUS, JIOJIS UCIIOIB30BaHUS OTXOJ/OB B Kaye-
CTBE BTOPHYHOTO CHIPBS B Poccuu To)ke oueHb HU3-
kast u He npesbimaet 11 % (Abdrakhimova, 2016:
510-516). B Kutae n3 HakomIeHHbIX Ha oTBayiax 30
MJTH. T METAJUTYPTHYECKUX OTXOJ0B CTAICIUTEHHO-
ro MPOU3BOJICTBA NepepadarrsiBaetes 22 % (Huang
Yi, 2012: 791 — 801), mpeuMymIeCTBEHHO Kak JI0-
0aBKU A1 IeMeHTa 1 OETOHa, a TaKXkKe IS JTOPOXK-
HOT'O CTPOUTENIbCTBA. Takue jxe MeTaJUTypru4ecKue
nutakd B bpasuwnnu ucnoib3yrTcst B KauecTBe J10-
06aBok B crpoutenbHbie kupnuun (Welington L.,
2015: 505-510). OTx0ABI AMIOMUHUEBOUN TTPOMBIIII-
JICHHOCTH HCIIONB3YIOTCs B Mcmanuu ams moiyde-
HUS CTEKIIOKPHCTANTHIECKUX MaTepuaioB (Aurora
Lopez-Delgado, 2009: 180-186).

OTXOJBI  METALNTyPrU4YeCKUX  IPO3HBOJICTB
IOJDKHBI OBITH HaJIeKammuM oOpazoM oOpabora-
HBI JIJIS YJIOBJIETBOPEHUS BCe 0OJIee CTPOTUX KO-
JIOTUYECKUX TPEOOBaHMA. DKOJOTHIYESCKHU OMACHBIH
MOTEHINANl METAJUIYPTHUECKUX OTXOJ0B OOBIYHO
OIICHUBAETCS C MOMOIIBIO0 JTa0OPATOPHBIX HCIIbI-
TaHWW Ha BhIeIauYnBanue. Tak, B PympIHUU 1pu-
MEHSIOTCSI METOJIbI BBIIIETIaYMBaHUS IS OIpeIe-
JICHUSI TOKCUYHOCTH, pa3pabOoTaHHbIe ATSHTCTBOM
CIIA no oxpaHe okpyxarouieil cpenpl. Xumuye-
CKHE METOJbI HEOOXOJMMBI IS CPAaBHEHHS KOH-
LEHTPAIMI OMACHBIX BEIIECTB, MPUCYTCTBYIOLIUX
B METAJUTyPrHYECKUX TBEPJBbIX OTXOAax. Merai-
TypruvecKkue TBEpPAbIe OTXOMABI (CTaJeNIUTEeHHO-
ro TMPOMU3BOJICTBA) COJCPXKAT TSXKEIIbIE METaJlIbI,
KOTOPBIE TIOTEHIIMAIBbHO MOTYT OBITH OTACHBI IS
BceX (aKTOpPOB OKpYyIXKaromel cpeasl (TOYBHI,
BOJII U BO3/yXa). YTHIM3AIUs OTXOJOB JOJDKHA
BBITIOJIHATHCS 0€3 KaKOT0o-1H00 PUCKA JUIS TIOYBHI,
BO3JIyXa, BOJBI, PACTCHHUH W JKUBOTHBIX, HE OKA3bI-
Basi HETATUBHOTO BO3JICHCTBUS Ha OOBEKTHI OKPY-
katomedt cpenpl (Dana — Adriana Ilutiu-Varvara,
2016: 147-152; J.W. Lim, 2016: 1-7). Tak, Hanpu-
Mep, METaJUIyprudecKue mjiaku GeppoxpoMoBOro
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MPOU3BOJICTBA BEChMa OMACHBI JIUIS OKPYKAFOIIIEH
cpennl (KaHIEpOTCHHBIM PHCK) U aBTOphl (Adam
Pawelczyk, 2016: 513-516) npennararoT mocie u3-
BJICYCHHSI OCTAaTKOB XpPOMa HCIOJIb30BaTh UX IS
JIOPOKHOT'O CTPOUTEIHCTBA.

Kaxaplii TN 1U1aka OOBIYHO COJEPIKUT KOH-
KPETHBIN Ha0Op 3JIEMEHTOB, KOTOPBIC MOTYT TIpE/-
CTaBJSITh YIrpo3y Uil OKpyxaromeid cpenbl. Kak
[IpaBWJIO, HUIAKKM IBETHOM METaJUIyprud MOTYT
UMETH 00Jiee BBICOKHH MOTEHIIMAT OTPUIATEILHOTO
BO3/ICHCTBHSA Ha OKPYXKAIOIIYIO CpPEeay IO CpaBHe-
HUIO C IJTAKAMH YEPHBIX METAJIIOB U, CIIEI0BATENb-
HO, MEHEE MPUBJICKATEIBHBI KaK MaTepUaI JIJIS T10-
BTOPHOTO UCIIOJIK30BaHMsl. BrImeraunBanme nuaka
YEpPHON METAJUTYPTHH IMOKA3aJi0, YTO OOBIYHO OHU
MEHbIIIe OOraThl METAJUIOM, YeM IIJIaKU IIBETHBIX
METaJJIOB, KPOME TOTO NUIAKH YePHOU MeETaJlTyp-
T'MU MOKA3bIBAIOT HICIOYHYIO CPEly B OTIMYUE OT
[IJIAKOB [[BETHOW METAJLTypPTHUU, KOTOPBIC MOKA3bI-
BalOT KHUCIYIO Cpeay INpH BEHIIEIaYNBAHUN H3-32
OKHCIIeHUs CyIbPuIoB. M3-3a 3TUX XapaKTEPHUCTUK
[IJIAK YePHBIX METAJUIOB OOBIYHO HCIIONIB3YETCS JIIs
CTPOMTENBHBIX HYXK]I, TOT/Ia KaK KakK [BETHBIE MO-
TyT OBITh MepepadOTaHbl TOJBKO JJIsi BTOPHYHOTO
u3BIevYeHUs MeTauia. O0a THIA UTAKOB SIBIISTFOTCS
HMCTOYHUKOM 3arpsi3HEHUN JJI1 OKpYyXKarolel cpe-
nbl. MiccnenoBaHust SKOMOTMYECKUX ACTIEKTOB MIIa-
KOB METAJUTyPTUYECKHUX IMPOU3BOJICTB BCeraa Oy IyT
aktyansHeiMa (Nadine, 2015: 236-266).

Taxxe HWHTCPECHbBI TCXHOJIOI'MHU, HAILICJICHHBIC
HAa MHHUMU3AIUIO TIOTEPh IICHHBIX KOMIIOHEHTOB
erie Tpyu NEepBUYHON IIAaBKE PYAHBIX KOHIICHTpa-
TOB MyTEM IPUMCEHEHHsI pa3NiuHbIX 100aBok. Tak,
B Kurae (Zhiwei Peng, 2016: 2313-2315; Zaibo Li,
2012: 448-452) BemyTcs UCCIIEIOBaHUS 10 TIepepa-
0OTKE H yYTWin3auouu METaJNTyPrudceCKux IJIaKOB,
B YaCTHOCTH, THUTaH-, MeJb-, )KEIE30COACPKAIUX
nuTakoB. i peKyJIbTHBAIIMY TIOYB, 3arpsI3HEHHBIX
METaJUTypTUYeCKUM IIUTaKaMu (0COOEHHO C BBICO-
KOH KOHIIEHTpAIMe TsHKeIbIX MeTauioB Pb u Zn
B BEpPXHEM CJIO€ TOYBHI), B ceBepHOM Kwurtae mpen-
JlararoTcd IMpUMEHATH PE3YJIbTAThI I/ICCJ'ICJIOBaHI/Iﬁ
M0 ONpEACICHHI0 OMOAKKYMYJIUPYIOIIUX CBOWCTB
HEKOTOPBIX BHI0B pacTteHuil (Zheng Sun 2016:
60—-68). B Poccun mpemyioskeHbl METONBI Tepepa-
OOTKM TBEpPIBIX JKEIE30COACPIKAIINX OTXOJOB U
[IJIAMOB YePHOW METAJLUTypIHH C TIOJTydeHHeM OpH-
keroB (Rudskoi, 2013: 518-521), ans yrunuzanun
XBOCTOB OOOTAIICHUSI TOJUMETAJUIMYSCKUX Py U
TJIMHO3EMCOIEPIKaIEro MTaKka OT 00paboTKH ajrto-
MUHHS U €T0 CIUIABOB, a TAK)Ke He(TEIIaAMOB, TIPe/I-
JIOKEHBI HOBBIC BHJIbI KHUCIOTOYIOPHBIX MaTepHha-
1oB (Abdrakhimova, 2016: 510-516, Abdrakhimov,
2010: 52-55).
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B Kazaxcrane Ha ceromus umeercs OoJjee
40-n€THUI ONBIT UCHOJIB30BAHUS OTXOMOB ISl U3-
TOTOBJICHUSI MaTepUaliOB, MpeIHA3HAYCHHBIX LIS
3alIUThl XUMUYECKOro obopynoBanusi. Bo-mpocs
TEXHOJIOTUH TIPOM3BOJICTBA KHCIOTOYIIOPHBIX Ma-
TEpUAJIOB HA OCHOBE OTXOJIOB IPOM3BOJ-CTBA JI0-
CTaTOYHO IUPOKO OCBSIIEHBI TAKXKE B Pa3TUYHBIX
paboTax Ka3axCTaHCKHX aBTOPOB (aBTopedepaTsr:
MapkonpenkoB F0.A. (1999), Aiiteimberos H.ILI.
(1999), Hypoekos T.2K. (1997), Husz6exoBa P.K.
(2006), AmeipbacBa T.A. (2002), KaosiioBa A.P.
(2002), Kanumonguua JI.M. (2002), PaiiBua A.U.
(1997), basinuesa .M. (2006) u mp.).

[IpuroroBieHHbIE HA OCHOBE OTXOJIOB W3JIEIHS
00JIaat0T BBICOKOW KHCIOTOYMOPHOCTBIO, TEPMO-
CTOUKOCTBIO U PSZIOM ITOJIOKUTEIIBHBIX CBOUCTB IS
3aIUTHl XUMHYECKoro obopyaoBanus. Ho B Hameit
CTpaHe BBIITYCK KHCIOTOYITOPHBIX MaTEPUAIIOB TIOKa
HE HaJIAXKEH, UX Je(UITUT MOKPHIBACTCS 32 CYET UM-
nopta u3 Poccun, Kuras u apyrux ctpan CHI'.

OnHol U3 TEHACHIMI B COBPEMEHHOM IPOMU3-
BOJICTBE 3alllUTHBIX MAaTEPUAJIOB SBISICTCS Tepe-
XOJl Ha COCTaBbl M3 OTXOJIOB METaJLTyprHYECKUX
NPOM3BOJICTB C BBICOKUM COJICPKAHUEM XHMHUYe-
CKA YCTOMYMBBIX W TEPMOCTOHKHUX MaTepHalioB,
YTO TIO3BOJISIET BECTH (POPMHPOBAHHE 3aITUTHBIX
KOMITO3UIIMOHHBIX MAaTepUaNOB C HaUMEHBIINMHU
SHEPreTHYSCKUMHU 3aTpaTaMu. Takod mepexoi Mmpu
0ecCITOpHBIX YKOHOMHYECKHX M TEXHOJIOTUYECKIX
JOCTOMHCTBAX CO3/aeT M MPOOJIEMbI, CBSI3aHHBIC C
IUTACTHYHOCTBIO (POPMHPYEMOH Macchl. JTa Tpo-
OyieMa MOXET OBITH pellieHa IyTeM BBEACHHS TLIA-
cTUUIMPYOIUX 100aBoK. Panee Hamu (1o pej.
A.A. XKapmenoa, 2008: C.-153-171; Ilat. PK
No 21332: 2011; ITar. PK Ne 21333: 2011; Xapme-
moB A.A., 2011: C. 6-10; Zharmenov A.A., 2011:
P. 242-246) Gbutn BBIIONHEHB! PabOTHI IO BBEIE-
HUIO TYTOIUTABKOW TIUHBI B XUMHYECKH YCTOWYH-
BbIe KOMITO3UIIMOHHBIC CUIIMKATHBIC MaTepHabl,
YTO MO3BOJIMJIO MOJTYYaTh ONMpPEAe/ICHHbIE TEXHOIIO-
rUYecKkre mpenmMyinectBa. Kepammuueckue marepu-
bl M3 TMONU(QPAKIMOHHBIX ITOPOIIKOB 00JIAal0T
PSIOM JOCTOMHCTB IO CPaBHEHHUIO C TAKUMH JKE
MaTepruajaMH W3 METaJIOB, CTEKJa, IIacTMacc.
Onu umetot OoJiee BBICOKHE 3HAYSHHUS IPOYHOCTH,
YCTOHYHBEI B KUCJIOTaX M IIeJoYax, paciuiaBax dep-
HBIX ¥ IIBETHBIX METaJUIOB, arPeCCHUBHBIX IILITAKOB
U MOTYT JUTUTEIbHO padoTaTh B MIMPOKOM JiMaria-
30He Temneparyp. M3nenus U3 Takux MaTepHajoB
MOTYT M3TOTaBJIMBATHCS PA3TMYHON TeOMeTpHye-
cKoii (hopMbl (TpyOBI, IpeOKH, CBOIBI TIEUEH U T.11.),
Pa3HBIX pa3MEpoB M AKCIUTYyaTHPOBATHCS B YCIIO-
BHSX BO3JEHCTBHA HAa HHUX Pa3iIMYHBIX arpecCHB-
HBIX Cpell, BBICOKOH TEeMIIepaTypbl, CKUMAFOIIHX,
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M3rubaroIuX U IpyTuX Harpy3ok. B cBsizu ¢ aTum
AKTyaJlbHBIM SIBJISIETCSI [IPOBEICHUE HCCIICIOBaHUI
MO OTIpeNIeNICHUI0 (PU3UKO-TEXHUIECKUX U, B YaCT-
HOCTH, TMPOYHOCTHBIX XAPAKTEPUCTUK XUMHUUECCKU
YCTOMUYMBBIX KOMITO3ULMOHHBIX MAaTE€pUajoB, TaK
KaK 3HaHHE STHUX XapaKTEPUCTUK MO3BOJUT IIeJie-
HaIpaBIEHHO MOJIOMPATh MAaTEPHAIIBI TSI KOHKPET-
HBIX YCJIIOBUM UX 3KCIUTyaTalUu.

[IpaBunbpHBIA BBIOOP KOMITO3UIIMOHHBIX MaTe-
pHAJIOB UCHOIB3YEMBIX B TMPOMBIIIJIEHHOCTH IS
3aIUTHl XUMHYECKOTO 000pyIOBaHHSI HEBO3MOKEH
0e3 3HaHWs UX CBOMCTB W IOBEJICHHS B KOHKpPET-
HBIX YCIIOBHSX NPOW3BOJACTBA, I'Zie 000pYAOBaHHE
SKCIUTyaTUPYETCsl B KECTKUX YCIOBUSX IPU OFHO-
BPEMEHHOM BO3JIEHCTBUM arpeCCUBHOM Cpeabl, BbI-
COKOH TeMIepaTyphl, TaBICHHUS, a TAKIKE MEXaHWYe-
CKHX Harpy3ok, HCTUpaHusl, U3HOCA U T.II. B CBsA3MU
C 3THM, pa3pabaTbiBaeMble KOMIIO3MIIMOHHBIE Ma-
TepUalbl JOJKHBI OBITH HE TOJBKO KOPPO3HOHHO-
CTOMKUMU, MEXAHUYECKU IPOYHBIMHU, HO U BBLAEP-
JKUBaTh Har0OJIee BO3MOKHBIN ITUPOKUN UHTEPBAI
TeMIlepaTyp C MUHUMAJIbHBIMU HU3MEHEHUSMU
CBOUICTB. B CBsI3M ¢ 3TUM mpenjaraemasi TEXHOJIO-
THsl TIPOU3BOJICTBA KOMITO3UIIMOHHBIX MaTepHajoB
HMEET CIIEAYIOLINE MPEUMYIIECTBA 110 CPABHEHUIO
C CYILLECTBYIOLIUMU:

— BBICOKO€ KadeCTBO MPOIYKIIMHM BCJIEJICTBUE
(hopMHpOBaHUs CBS3YIOLIEH YacTW H3ICTUN TpHU
BBICOKOH TeMmIepaType — OOECIeuHBaAEeTCS BBICO-
kas xumudaeckas (ot 95 % mo 99%) u Tepmudeckas
CTOUKOCTH (KOJIMYEeCTBO TeriocMeH — 17-23) u or-
HeynopHocTh (cBeie 1500 °C);

— CYIIECTBEHHBIE COKpAIEHHE TeMIIepaTypbl
00Xnra n3aenuil (HEeKOTOpbIE COCTABBI JOCTATOYHO
MTOABEPTaTh TOIBKO TEPMOOOPAOOTKE ITOCPEICTBOM
HarpeBa M OXJIaXJICHHS 110 T0100paHHBIM TeMITepa-
Typam, KOTOPBIE 3aBUCAT OT COCTABA IIUXThI U UTPa-
0T OOJIBIIYIO POJIb JUTS TIOTYYESHHUS Ka4eCTBEHHOTO
MaTepuraia) 3a C4eT MPUMEHEHHUS HOBBIX TEXHOJIO-
Ui KOMOMHUPOBAHUS CHIPHEBBIX COCTABIISIONINX C
9K30TEPMUYECKUMH CMECSIMHU, 00ecrieunBaeTcs ca-
MOCTIEeKaHHe KOMIIO3UIIMOHHOTO MaTepHara;

— HCIIOJI30BAaHUE MECTHOIO MHHEPAIBHOIO
CBIPbS U JCLIEBBIX METAIYPIrHUECKUX OTXO0/10B;

— TEXHOJIOTHS SIBJISIETCS SKOJIOTUYECKH YHCTOIH;

— opraHu3alys Mpou3BOACTBA MO JaHHOW TeX-
HOJIOTUU HE TpeOyeT 3HAYMTEIbHBIX KaUTaIbHBIX
3arpar;

— TEXHOJIOTHsl MO3BOJISECT MPOU3BOAUTH OOJIb-
10K acCCOPTUMEHT MpoayKimu ((popMoBaHHBIE, He-
(dbopmoBaHHBIE U (DACOHHBIE) C IIMPOKUM CIIEKTPOM
MPUMEHEHUST A1 PYTEepPOBKH KOHBEPTEPOB, JJICK-
TPOCTAJICIUIABWIBHBIX I€YEH, CTaJepa3IMBOYHOIO
KOMIIJIEKCA, BPAILAIOIINXCS [eUel U APYTHUX Meuel

[BETHOW METAJUTYPTUH; Pa3jIMYHBIX II€YCH, peak-
TOPOB W PE3epBYapoOB ISl XpaHEHUS XUMHYECKOI
MMPpOAYKIINHN JIFOOBIX XUMHUYECKUX MMPpOU3BOJACTB, TAC
TpeOyeTcs 3amuTa 000py10BaHUsL.

TpagunuoHHBIE OTHEYNOPHI He 00eCrednBaroT
BBICOKYK) XMMHUYECKYI0 CTOMKOCTb, ITOCKOJIBKY HX
MpeHa3HAYCHUEM SIBJISICTCS 3aIllUTa OT BBICOKOM
temnepatypsl (cBeime 1500 °C); MHOTHE XHUMHYe-
CKHU CTOMKHE MaTepHaibl 00eCIeunBaIOT CTOHKOCTh
(cBbitie 95%) OOBIYHO TPU HEBBICOKUX TEMIIEPATY-
pax (mo 1000 °C), mosToMy peanmu3aItis TeXHOJIOTHH
TMMO3BOJIMT IMPOU3SBOAUTHL HOBBIC KOMIIO3MIIMOHHBIC
MaTepuabl, 00JIaJIar0IIUe CBOMCTBAMU «JIBa B OJI-
HOM» (OTHEYTOPHI + XHMHYECKass CTOHKOCTS), UTO,
HECOMHCHHO, ABJIACTCA KOHKYPECHTHBIM NMPEUMYIIC-
CTBOM U OOBSICHSIET UX MPUHIIUITHAIBHOE OTIINYHE.

MHorue TNpearnpusITHA-TIPOU3BOJAUTENHA  T10-
JOOHBIX MaTepHaloB OPUEHTHUPOBAHBI Ha BBITYCK
MPOAYKIIMMA W3 YUCTHIX BUJIOB W/WIM BTOPHYHOTO
ceiphs. [loaTOMy OopraHmM3anms MMPOU3BOACTBA KOP-
PO3UOHHOCTOMKHAX BBICOKOTEMIIEPATYPHBIX KOM-
MO3ULMOHHBIX MaTEpHaJiOB U3 OTXOAOB IPOU3BOJ-
CTBa, PENIAIONIETO TaKXKe HKOJIOTHYECKHE 3a/laud
B pEruoHax, 3arpA3HCHHBLIX WMU, SABJISICTCA BECbMa
aKTyallbHOW. Bhlllieyka3aHHBIE XapaKTEPUCTUKH
KOMIIO3UIIMOHHBIX MaTEPUaIOB JOCTUTAIOTCS HAYd-
HO-00O0CHOBAaHHBIM TOJIX0J0OM K KOMOWHHUPOBAHHIO
CBIPBEBBIX COCTABJISIONIMX W ONTHMAaJIbHBIMH TEM-
nepatrypamMmu TepMooOpabOTKH TOTOBBIX M3AEITHI.

O0BLEeKTHI U METOABI HCCJIeT0BAHUI

B pabote ncnonb30Basii XMMHUYECKHH, peHTIe-
HO(a30BBIH, MHKPOCKOIIMYECKHH, TEpMOIpaBUME-
TPUUECKUH, BU3YAJIbHbIM NOJUTEPMUUECKUI METO-
Ibl aHaim3a, MK-cnexkrpockonuu, ¢ NpUMEHEHUEM
mudpakromerpa JIPOH-2, 351eKTpoOHHOrO CKaHU-
pytomiero mukpockorna SESM-3200 dupmer JOEL,
nepusarorpada Q-1500D, mydenbhoii neun L3/12/
P320. JlanHble XMMHUYECKOTO aHAIU3a MOJIYUYCHBI C
WCTIOJIb30BaHUEM CTaHJAPTHBIX METOJIUK. Y CTAHOB-
JIEHBI XUMUYECKHE COCTaBBI ITAKOB METaJLTypruye-
CKUX ITPOM3BOJCTB (IIJIaK MOJyYEHHBIH B Mporecce
MIPOM3BOJACTBA HHUOOMHATIOMUHUEBOW JIUTATypHI,
IIJIaK TIPOU3BOJICTBA peppocuiuiius, heppoxpoma),
NpoBeleHbl PeHTreHo(azoBbId, aAnudepeHIratb-
HO-TEPMHUYECKUI aHaJIu3bl, WH(paKpacHas CIIeK-
TPOCKOIIHS.

JIJIsT IPUTOTOBIICHUSI XUMHUYECKU YCTOWYMBBIX
KOMIIO3UIIMOHHBIX MaTEpHajoB ObLTH MCIOJIH30Ba-
HBI CIIEYIOIIIE MaTepHallbl: IIJIAKH METaJTyprude-
CKHX ITPOM3BOACTB (IIIaK, MOJYYEHHBIH B IIpoIiecce
MPOM3BOACTBA HHUOOMHATIOMUHUEBOW JIMTATypHI,
IIJIaK TIPOU3BOJICTBA peppocuiuiius, heppoxpoma),
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Kapmenos A.A. u ap.

00Ol TEepUKIA30XPOMUTOBOTO KHUPIHYA, MEPTEIb
OTHEYIIOPHBII, TYroIllaBKash OTHEYINOpHas IJIMHA,
JKHUJIKOE CTEKIIO U KpeMHe(QTOPUCThIN HATPHH.

OCHOBY KOMITO3UIIMOHHBIX MaTepUajIOB COCTAB-
JISIFOT NUIAKU METAJUTY prUYECKHUX IPOU3BOJCTB, OHU
SIBJISIFOTCSI IICHHBIM CBIPHEM, MPOIIEAIINM TIPEIBa-
PHUTEIBHYIO MEXaHHUYECKYI0 U TEPMUYECKYI0 0Opa-
0otky. Hampuwmep, nutak, moryd4eHHBIA B TIpoIiecce
MIPOU3BOJACTBA HHOOMHATIOMUHUEBOW JIMTaTyphl,
NpeACTaBiIsIeT cO00M MaTepral ¢ BHICOKUM COJEp-
JKAHUEM OKCHJA AJIOMHUHUS, COJEPKALLIUN BBICO-
KoTemmneparypuywo o-pasy AlO, ¢ BkpamienusMu
YacTUI MeTauinyeckoro Huoowus. [lo pesymbraram
XUMUYECKOT0 aHAJIN3a B IIIJIAKE COACPIKUTCS OKOJIO
1-4% HroOMs B BUJE 3aCTHIBIINX Kallellb U MEIKUX
KOPOJIBKOB, KOTOpBI Jlajnee repepadbaThiBacTCs
MyTeM W3BJICYCHHUsS] HUOOMS W HM3MENbYCHUS OYH-
IIEHHOTO OT HEro IUIaka B MOPOIIKH pa3IMyHOU
kpymHocTH. OCTaTK TpUMEced HUOOUS B IOIY-
Ya€MOM HAMH KHCJIOTOYIOPHOM KOMIIO3ULIUOHHOM
MaTepuae JaroT JOTOJHUTEIbHYI0 KOPPO3ZHOHHYIO
CTOWKOCTb, TAK KaK HHOOHI IMEET PsiJi YHUKATBHBIX
(U3NYIECKNX XapaKTePUCTHK. DJIEKTPOKOPYHI SB-
JIIETCSl YCTOWMYMBBIM MATEPUATIOM IPU BCEX TEMIIE-
paTypax U OTJIMYAETCs MOBBIIICHHOW XMMHYECKOU
CTOWKOCTBIO. DT OCOOEHHOCTH OTPEAEIISIOT chepy
€ro MpPHUMEHEHHUs — M3TOTOBJIEHHE KOPPO3UOHHO-
CTOWKHX, OTHEYITOPHBIX KHpIHUeH, ()yTepOBOK, 3a-
Ma3oK u OETOHOB; BO3MOXHOCTh MPUMEHEHUS €ro
KaK KOHCTPYKIIMOHHOTO MaTepuana I arperaToB
XUMUYECKON MPOMBIIIICHHOCTH.

Pe3y.]'ILTaTI>I H UX oﬁcyswlemle

CBoiicTBa KOMIIO3UIIMOHHBIX CMECEN onpeies-
FOTCSI HE TOJIBKO MPUPOION U CONIEP KAHIEM KOMITO-
HEHTOB B CMECH, HO U yCIIOBUEM IMPOTCKAHUS TeX-
HoJsloruyeckoro mnpoiecca. OCHOBHOM 3ajiaueit mpu
HCCJIEIOBAHUN CMECEH SIBIISIETCS BBISBJICHHUE 3aKO-
HOMEPHOCTEH M3MEHEHHS UX CBOICTB OT COCTaBa U
rmapamMeTpoB TepMooOpaboTKu. Pacmomaras momgo0-
HOM 3aBUCUMOCTBIO, UBMCHISA KOHUCHTPAIIUN KOM-
MMOHEHTOB, TEMIIEPATypy TEPMOOOPAOOTKH, MOKHO
HaXOJWTh ONTHMAJbHBIE YCIOBHSA, yIOBIECTBOPSIO-
e Tpe6OBaHI/I$IM I10 BBIXOJHBIM ITapaMeTpam.

OntuMu3anusi TEXHOJOTHYECKOro Ipoliecca
MOJTydeHUs] KOMITO3UITMOHHBIX KOPPO3MOHHOCTOM-
KHX MaTEPHAIOB IO BCEM BKHEUIITUM JKCILITyaTa-
LUOHHBIM TIOKA3aTeNSIM TO3BOJIMIA CYIIECTBEHHO
COKpPATUTh YHCIO DKCIEPUMEHTOB M JIOCTUYh HaW-
Ooyiee BBICOKHX IIOKAa3aTelei MO MPOYHOCTHBIM
XapaKTEePUCTUKAM, XUMUYECKON YCTOMYMBOCTU B
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arpeccUBHBIX cpeaax, yA000yKIIaabIBAeMOCTH CMe-
CU. DTH NOKa3aTeIu B 3HAYUTEIILHON Mepe orpejie-
JISIOT TIEPCIIEKTUBBI €r0 UCIIONb30BaHNS B KAUECTBE
AHTHKOPPO3MOHHOT0 MaTepuaina. Takxke pacyer co-
CTaBa CHIPHEBOW IIUXTHI SBIISETCS YaCTHIO TEXHOJIO-
THYECKOTO Tpoliecca MONTyYeHUsT KUCIOTOYIOPHBIX
KOMITO3UIIMOHHBIX MAaTEpPUANIOB U 3aKJII0YacTcs B
OTIpE/ICTICHNH COOTHOIIIEHUS KOMITOHEHTOB, 00e-
CIIEYMBAIOIIETO 3a/laHHbIE CBOWCTBA IMPOJYKTa —
9TO MPEJCTABISIET COO0M CaMOCTOSITEIBHYIO 3aja-
4y, CBSI3aHHYIO C JIOCTaTOYHO OOJNBIIUM OOBEMOM
9KCIIEPUMEHTAIBHBIX UCCIIETOBAHMM.
Pentrenoga3zoBsiii 1 nerporpaduyeckuii aHa-
JIU3BI TTOKA3aJIH, YTO KOPYH/I B IITAKE ITOJTyIEHHOTO
B TpOIleCCEe MPOU3BOJCTBA HUOOMHATFOMHUHUEBON
JUTaTypbl BHEIICYHBIM aTIOMUHOTEPMHUUYECKUM BOC-
CTaHOBJICHHEM TI€HTAOKCHJa HHOOHWS — IO Map-
K€ COOTBETCTBYET OSJIEKTpOIUIaBIeHHOMY 23-25A
(2MeKTPOKOpPYHN) C TIOKa3aTeNsIMH TPETOMIICHUS
ng=1,768 u np=1,760. ITo pe3ynbraraM peHTIEHO-
(hazoBoro aHaiM3a HaOIOAIOTCS MPEOOIIAIAIOIINE
MaKCUMyMbl AU(PaKINU, COOTBETCTBYIOIINE Ha-
00pY MEXITOCKOCTHBIX PACCTOSTHUN, XapaKTEPHBIX
s kopysna (1,3749; 1,406; 1,603; 1,748; 2,0792;
2,384; 2,549; 3,490); kpome TOro, HaOIHOAAOTCS
MakCUMyMbI nudpakimuy, xapakrepubix 1 Nb O,
(1,547; 1,965; 2,032) u Si0, (1,3378; 1,513).

M1t mody4yeHus: CMECH MaKCUMAaJIbHOM IIOT-
HOCTH ¥ TIPOYHOCTH HEOOXOIUMO MTPABHIILHO TOJI0-
OpaTh TpaHyJIOMETPUYECKHI COCTaB CMeCH. bbuin
MPOBEICHBI UCCIECNOBAHUS O BIUSHUIO PAHYIO-
METPUYECKOTO COCTaBa KOMIIOHEHTOB Ha (PU3UKO-
TEXHUYECKHE CBOMCTBA MOIYy4aeMOro KOMITO3HUIIH-
OHHOI'O0 Marepuana. TepMuyecKkass U XUMHUYECKas
CTOWKOCTh KHCIOTOYIIOPHOTO MaTepHaja IIOJHO-
CTBIO ONPEJIENAETCS 36PHOBBIM XapaKTePOM CTPYK-
Typbl. OTXO/BI IPOU3BO/ICTBA, B T.4. JIEKTPOKOPYH]
JAIOT 3epHUCTYIO CTPYKTYPY, YTO TOBBIIIAET TEp-
MHYECKYIO CTOMKOCTh M TETUIONPOBOTHOCTH CMECH,
MIPU CBSI3BIBAHUU UX TJIMHON MOXHO IMOJYYUTh Ma-
Tepyall C MUHUMAaJIbHOM IMyCTOTHOCTBIO U BBICOKOM
XUMHUYECKOM CTOMKOCTBIO. 3a CUET PeryIHpOBaHUS
36pHOBOTO COCTaBa HAIOJIHUTENS MOXHO MOJI0-
OpaTh ONTHMAaJIBHBIA COCTAB 3aIIUTHOTO MaTepH-
aja, OTBEYAIOIIEro BCEM IepedyHCIeHHBIM Tpebo-
BaHusIM. [lombop TpaHyIOMETPHUYECKOrO CcOCTaBa
3aKJIFOYAETCS B TIOJYYSHHH CMECH C MUHUMAIIbHOM
MyCTOTHOCTHIO, T.€. C HAMMEHBIINM OOBEMHBIM Be-
coM. Bee cocrapmnstoniyie cMecu J03UPYIOT 10 BECY
B COOTBETCTBUHU C YCTaHOBJIEHHOM peuentypoi. Ha
pucyHKe | mpencTaBIeHbl HEKOTOPbIE 00pa3Iibl 13-
TOTOBJICHHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB.
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Pucynok 1 — Komnosunuonssie marepuanst KM 14, KM9

HccnenoBan psig cOCTaBOB MaTepualoB, IpH-
TOTOBJICHHBIX Ha OCHOBE OTXOJOB (ILIaK, IOJY-
YeHHBIH B IMpollecce MPOM3BOACTBA HHUOOMIta-
JIOMHHUEBOW JIMTaTyphl, LUIAK IPOM3BOJCTBA
(dbeppocunuius, Gpeppoxpoma, 00N MEPUKIA30XPO-
MHUTOBOTO KHPIIHYa) U MEPTENSI C pa3MepaMu 3epeH
B npexaenax ot 0,063 mo 1,0 MM. beun oTOOpaHs!
ONTUMAJIbHBIC T'PAaHYJIOMETPHUYECKHE COCTaBBI IS
MOJTYYECHUSI KHUCIOTOCTOMKHX, IPOYHBIX MaTepH-
anoB M (QyTepoBOYHBIX Macc. Hambomee BBICOKON
MEXaHHYEeCKOMN MMPOYHOCTBIO U CONPOTUBIICHUEM K
HUCTHPAHUIO MPH COXPAHEHUH NPOUYNX (PHU3UKO-TEX-
HUYECKHUX CBOMCTB (TEPMOCTOMKOCTH, TETIIIOMPOBO-
JHOCTH U T.JI.) 00JaJlaloT MaTepuallbl ¢ pa3MepoM
3epen no 1,0 mm. Ilpennaraembie onTUManbHbBIC
(bpakIOHHBIE COCTAaBBI 00ECTIEUNBAIOT ONTHMAalh-
HOE 3al0JIHEHUE MPOCTPAHCTBA MEXKITYy KOMIIOHEH-
TaMH CMeCH, 00ecleunBas TeM CaMbIM IOJyYCHHE
XMMUYECKU CTOHKOTrO, OTHEYIOPHOTO, INIOTHOTO U
MIPOYHOr0 MaTepuaia. YBeIHueHHe pa3MepoB Ipa-
HyJ O6osiee 1| MM IPUBOIMT K BO3PACTAHHUIO MOPH-
CTOCTH Macchl M COOTBETCTBEHHO €I0 Pa3pyIICHUIO
B arp€CCHUBHBIX Cpcaax.

OTINYUTENEHOH 0COOEHHOCTBIO MHKPOCTPYK-
Typ 00pa3LoB, W3TOTOBJIEHHBIX M3 KEPAMUUECKOH
MAacchl, SIBISETCS HEMOCPEJACTBEHHOE COJIKEHHE
KPYITHBIX 3€peH, 00pa3yIoMInuX B MECTax COMPUKOC-
HOBEHUS JICHCTBUTEIbHBIA KOHTAKT, KOTOPBIA pa3-
BUBaeTcs Mpu 00XkHre MaTepuaia, ¢ 00pa3oBaHHEM
IIPU 3TOM JKECTKOCBS3aHHOHN KapKaCHON CTPYKTYPBHI.
[Ipu Tepmudeckoit 00pabOTKe MPOUCXOTUT CIIeKa-
HHUE KPYIHBIX 3€pEH, TOHKOJUCIEPCHAs TIMHA Ya-
CTHYHO IIPUIICKACTCS K KPYITHBIM 3€pHaM 3JEKTPO-
KOpYHJIa U MEpTeNs, a TAK)Ke YaCTUYHO CIICKAeTCs
aBTOHOMHO. CrieKaHue KpYIHBIX 3€peH, MpOTeKas

MNPEUMYIIECTBEHHO MO0 MEXaHW3MY ITOBEPXHOCTHOI
TG Py3nu, TPOUCXOAUT MPAKTHYECKH 0€3 YCaIKH.
BcenencrBue ’KeCcTKOCTH CTPYKTYPBbI, 00pa3oBaHHON
KPYIHBIMH 3€pHaMH, CIIEKaHHE TIINHBI HE OKa3bIBa-
€T BJIMSIHUS Ha YCaJIKy Bcel cucteMbl. O0Imui 00b-
€M U TIOPUCTOCTh CHCTEMbI IPAKTHUECKH OCTAIOTCS
HEM3MEHHBIMH. BO3MOXHO JIMIIIE YacTHYHOE TIepe-
pacripenenieHre BemecTBa B 00beMe MPECCOBKU U
OTHOCHUTENHLHOE MOBBILICHUE 3aKPBITON MTOPUCTOCTU
Omarozapsi 06pa30BaHUIO 3aKPBITHIX MOP TPH CIIe-
KaHUM TOHKOJHMCIIEPCHON ()paKIMU TIUHBI, OTXO-
JI0B U MepTens (puc. 2).

B wmmkpodoTorpadusx tepmMooOpabOTaHHBIX
00pa3nos, Mo AaHHBIM TeTporpaduyeckoro ana-
U323, CTPYKTypa BceX OOpas3loB MpeacTaBiIcHA
B OCHOBHOM CTEKJIOKPHUCTAJUIMYECKUMH (hazamu.
HoBooOpa3oBanusiMu B HCCIEAyEeMbIX 00pas-
1ax, UMEIOIUMH HETOCPEICTBEHHOE BIMSHUE Ha
(U3UKO-XNMHUYECKIE CBOHCTBA CHHTE3HPYEMBIX
MaTepuaioB, ABJIAIOTCA MYJUIMT, KBapl, KpUCTO-
0anuT, MOATBEPKAAIOIINECS TaHHBIMH PEHTTEHO-
¢azoBoro amanmmza oOpasioB (puc. 3). Kpucran-
JU3aUs 9THX MUHEPAaJoB B CTPYKType 00pas3ioB
COMPOBOXK/IACTCS CYHIECTBEHHBIM YIJIOTHEHHEM U
YIIPOYHEHHUEM MacChl, 9TO B 3HAYUTEIBHOM CTere-
HHN O6eCHe‘II/IBaeT XUMHUYCCKYI0O U TEPMHUYCCKYIO
YCTOHYMBOCTh KOMIIO3MLIMOHHBIX ~MaTepHUajoB.
JlaHHBIE MHHEpaNbl B COCTaBe IPOAYKTa OOXKH-
ra sIBJISIIOTCS. HOBOOOPA30BaHHBIMHU, TTOCKOJIBKY B
[IJIAKaX, COCTABJIIONMX OCHOBY KOMIUIEKCA, OHU
B KPHCTaJUTMYECKOM BHJIe HE ObLTH OOHapy’>KEHBHI.
[Mo-Bugumomy, (popMHpOBaHHE CTPYKTYPBI ITHX
MUHEPAJIOB OCYIIECTBISUIOCH B IPOLIECCE HArPeBa-
HUSI aMOP(HOTO OKHCJIAa KPEMHHMS, KOTOPBIH MpH-
CYTCTBYET B KHJKOM CTEKIIC.
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Pucynok 2 — Mukpoctpykrypa obpazna KM14
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Pucynoxk 3 — PentreHoBckue nudpakrorpammsl komnosunuit KM 14, KM9

Tak kak MHOTHE BHJIBI 000pPYIOBaHMUSI, IKCILTya-
THpyEMbIE B XUMHUYECKHX MPEINPUATHAXK, pAaOOTAIOT
HE TOJIBKO B YCJIOBHAX KOPPO3MOHHO-3PO3HMOHHOIO
M3HOCA, HO U MpHU MOBBIIIEHHBIX TEMIEparypax,
MOJIBEPKEHBI YCUIIEHHOM ra30BOM KOPPO3UH, B Ha-

LIMX HCCIICOBAHMAX OYCHb BAKHO OBUIO HCCIIENO0-
BaTh MOBEJICHUE PEKOMEHIYEMbIX HAMU IOKPBITUH
B IIUPOKUX TEMIIEPAaTypHBIX HHTepBanax. [loaTomy
ObUIO M3YyUYCHO OAHO W3 BaXKHEHMIIMX CBOMCTB KOM-
[IO3ULIMOHHBIX MAaTEPUAJIOB — TEPMUUECKOE PaCIIM-
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peHHE, OT KOTOPOTO 3aBUCHT KaK TeMIlepaTypHBIN
WHTEpPBaJ, B KOTOPOM OHH OYAYyT HAJEKHO 3aIlly-
mare 00OpyZOBaHKE, TaK U COBMECTUMOCTh HX C
obopynoBanueM. HecoBnagenne koadduuuenrta
tepmuaeckoro pacmupenns (KTP) moxer mpuse-
CTH K paCTPECKHUBAHUIO M OTCIAUBAHHIO 3aIIUTHOTO
MOKPBITUSI HE3aBUCHMO OT XUMHUYECKOH CTOWKOCTH
1 MEXaHUYECKOM IPOYHOCTU. Pe3ynbrathl neeneno-
Banus KTP pazpaboTaHHBIX MaTepraoB MOKa3ay,
41O 3TH 3HaueHus coBnanaT ¢ KTP cramu mapku
Cr-3, 4TO OYEHb BAXKHO IPU SKCIUTyaTallUHd KOM-
MO3UIIMOHHBIX MAaTEpHaJIOB B BUJC HOKpLITI/Iﬁ Ha
METaJUIMYECKUX MOBEPXHOCTSIX. 3aBucumocts KTP
pa3paboTaHHBIX KOMIO3HWIIMOHHBIX MaTEpUaioB OT
TEMIIEpaTypbl UMEET CTPOTO JIMHEHHBIM XapakTep,
YTO yKa3bIBaeT Ha IPAKTUUYECKOE OTCYTCTBHE KaKUX
OBl TO HH OBLIO MPEBpAICHUI B MPOIECCe Harpe-
BaHMS, KOTOPbIE MOTIM Obl yXYJIIUTH COCTOSIHUE
¢yrepoBku. Cpenunii KTP maTtepuanoB coctaBui
10,5.10° m. Anresus (cueruieHre) KOMITO3HIIHOH-
HBIX MaTepHajioB CO CTajJbl0 MPOUCXOAMUT BCIIE-

CTBHE BO3HUKHOBEHUS «IIPEABAPUTEIBLHOrO HATIPSI-
KEHHUs» B CTPyKType obomx marepuainoB. OHO, B
CBOIO O4epejib, 00pa3yeTcs 3a CYST «HEOOJIbIIIOTO
pasznuuus otHocuTenbHbIX KTP ctanu u kommo3u-
[IMOHHBIX MaTepHasoB B Ipolecce odxwura. B mpo-
1ecce 00XHra MPOUCXOAUT CIACAYIOIIHNA (QUIUKO-
XUMUYECKUN MPOLECC: MPU PACIIUPEHUM CTald U
KOMITO3UIIMOHHBIX MATE€pPUaOB BCIEICTBHE HAU-
M «HEKOTOPOTO» HEpaBeHCTBA KOA(PHUIMEHTOB
(KTP KOMITO3UITMOHHBIX MAaTEPHAJIOB OINPEACIEH-
HO HIke KTP cTanm) BO3HHKAET «HAMPSHKEHUE) B
pe3yibpTaTe CXKaTusl pa3paOOTAHHBIX KOMITO3HIIH-
OHHBIX MATEPHAJIOB, KOTOPOE SIBJISETCS OCHOBHOM
MIPUYHHON XOPOIIEeH aAre3wu (IPOYHOCThH CIICTIIe-
Hus 0,5-0,6 MIla) KOMITO3UIIMOHHBIX MAaTEPUATIOB K
CTaJH.

Bce nccnenoBanHble MaTepuanbl 00aJal0T BBI-
COKOM XMMMYECKOW M MEXaHMYECKOH MPOYHOCTHIO,
OTHEYTOPHOCTHIO U MOTYT OBITH PEKOMEH/IOBaHBI JIIS
3aIIMTHI allapaTypbl OT arpecCUBHOM cpesibl (B 4acT-
HOCTH TIpH (PyTEPOBOYHBIX paboTax) (Tadmmua 1).

Tabmmua 1 — dusnko-XxuMHYecKHe I0Ka3aTesId KOMIO3UIUMOHHbBIX MaTepranoB KM 14 u KM9

. [Ipounocts
0, o~ »
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= i =
g N N
o 8 P = o
O6pasen o~ S o S é- g é = E
2gd |l S | 88 2 - 3 5 £ g
=5 5 | 23 £ & S g ) g
mnZ| 2 < = = g £ )
- = ) 2 = =
Kommnozunmonnsiit marepuan KM 14 99,5 98.9 98,0 3,6 2000 0,1 0,01 230 31,5
Komnoszunuonssiii matepuan KM9 99,3 98,5 97,9 3,3 1950 0,1 0,01 227 31,2

Ha ocHoBanum npoBe/IeHHBIX HCTIBITAHUN OblTa
pa3paboTaHa TEXHOJIOTHYECKasi CXeMa IPHIOTOB-
JIEHUs] KOPPO3HOHHOCTOMKMX MaTepHalioB, KOTOpas
MIpEICTaBICHA HA PUCYHKE 4.

3akJ/0ueHue, BHIBO/IbI

AHanu3upys MOJy4YCHHBIC PE3yJIbTaThl, MOXKHO
CeNaTh CIEeIYIONINEe BEIBOIBI:

— nosyueHHele KM umMmerT cienyromue mo-
Ka3arelin: XUMUYEeCKash YCTOHYMBOCTh (B KOH-
LIEHTPUPOBAaHHOUN cepHOU kuciaore — ot 98,0 no
98,9 %, B consHoM kuciore — ot 97,7 mo 98,7 %,
IEJI0YECTOUKOCTh — oT 97,8 mo 99,8 %); mexa-
HHAYECKas TMPOYHOCTHh (IPO3MOHHO-HU3HOCOCTOM-
kuit — uctupaemocts 0,01-0,02 %; Tepmuueckas
CTOMKOCTHh — JI0 24 TEIJIOCMEH; MPOYHOCTh IMPU

ckatuu — 1o 110 MIla); Bogomoriomenue (2,3-
3,1%);

— DJJIEKTPOKOPYH]I B 3HAYUTEITHHOM KOJTMIECTBE
(0onee 65% (Mmacc.)) BIETCS CTPYKTYpOoOpas3yro-
[IUM DIIEMEHTOM YeperiKa, OMPEACIISIONIUM eT0 XU-
MUYECKHEe, TePMHUYECKHE U (DU3UKO-MEXaHUIECKHe
CBOMCTBA,;

— KHJIKOE€ CTEKJIO B 3HAUUTEIbHOM KOJIMYECTBE
(o 30%) n3mensiet ($a3oBbIi cocTaB uepenka, ooe-
CIICYNBAsI CTEKIIOKPUCTAITUNIECKYIO CTPYKTYPY, SIB-
JIAETCSl UEMEHTUPYIOIEH OCHOBOW;

— OMOHOJIMYMBAHHUE CUCTEMBI MPOUCXOANUT 3a
CYET CIEKaHMS TIIMHBI U KUJIKOTO CTEKJIa, a TAaKkKe
muddy3un crekiia Ha TPaHHIEe KPUCTaLI-CTEKIIO,
obecrnednBaromiei morydeHne CTeKIOKPUCTAIUTAYE-
CKOU CTPYKTYPBI, YAOBICTBOPSIONICH TPeOOBAHISIM
KepaMHUYECKUX MaTEPHUAJIOB.
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MATEPHAT

TepmoobpaboTra

PucyHnox 4 — TexHonorugeckas cxema pUroTOBICHUS KOMIO3UIIMOHHBIX KM

ITonyyeHHbIe KOMITO3ULIMOHHBIC MaTEPUAIIBI HA
OCHOBE DJIEKTPOKOPYH/IA, SBISFOIIETOCS OTXOI0M
METAJLTyPru4eCcKOro MPOU3BOJICTBA, 00J1a/1at0T BhI-
COKOM MEXaHWYECKOM MPOYHOCTHIO, XUMUYECKOM
CTOWKOCTBIO, OTHEYIIOPHOCTHIO W MOTYT OBITHh pe-
KOMEHTOBAHBI JIJISI 3alTUTHI alapaTypsl OT arpec-
CHUBHOHM Cpelibl U B KaYeCTBE KOHCTPYKIIMOHHOTO
MaTepuana.

ITo pe3ynbraram nposenenusix HUP no rogHo-
CTH TOT'O WJIM UHOTO KOMIIOHEHTA B KAU€CTBE COCTaB-
JISTIOTIET0 ORI OTOOPaHbBI HaKbOoJIee ONTUMATHHBIC
COCTAaBBI JJISI UCTIBITAHUS B MIPOU3BOJCTBEHHBIX YC-

noBuax. OJUH U3 COCTAaBOB KOPPO3MOHHOCTOMKOM
CMECH YCIIeUTHO TPOIIET MPOU3BOJACTBEHHBIE HC-
ITBITAHHS.

PesynbTaTel uccneoBaHMM IO3BOJIMIN YT-
BEPJIUTh TEXHOJOTHYECKUN pEerjJaMeHT IPOu3-
BOJICTBA KOMIIO3UIIMOHHBIX MaTepHaOB, COCTAaBbI
OBLTM PEKOMEHJOBAHBI AJIsi NMPOBEACHHS OIBIT-
HO-TIPOMBINIUIEHHBIX HCTBITAHUH, ISl 4ero ObLia
npoBeaeHa paboTa Mo MOATOTOBKE OMBITHO-IIPO-
MBIIIJICHHOTO y4YacTKa U OTPabOTKE TEXHOJIOTHUU
noxydeHust 1 GOpMOBaHMSI KOMIIO3UIIMOHHBIX Ma-
TepHajoB.

Jluteparypa

1 Vojtech Ettler,, Zdenek Johan, Bohdan Kribek, Ondrej Sebek, Martin Mihaljevic. Mineralogy and environmental stability of
slags from the Tsumeb smelter, Namibia. Applied Geochemistry 24 (2009) 1-15.

2 Agnieszka M. Gruszecka & Magdalena Wdowin, Characteristics and distribution of analyzed metals in soil profiles in the
vicinity of a postflotation waste site in the Bukowno region, Poland. Environ Monit Assess (2013) 185:8157-8168.

ISSN 1563-034X

Eurasian Journal of Ecology. Ne4 (53). 2017 51



PaIII/IOHa.IH)HOC HCIOJIB30BAHUE OTXOA0B METAJITYPITUYCCKUX MPOU3BOACTB C IMOJYUCHUEM XUMHUYCCKH CTOUKHUX ...

3 VYmanen B.H., Byraesa I'I", 3aBamummn B.C. u np. [lepcriekTnBB 0CBOSHNS TEXHOTEHHBIX MEeCTOpOXKAeHHH Kazaxcrana //
HayuHno-TexHndeckoe obecrniedenne ropaoro npoussozctsa: Co. Hayd. tp. UT'J] um. JI.A. Kynaepa. — Anmarter: I/l um. /1. A. Kynaesa,
2002. - T. 63. - C. 153-160.

4 Tlporpamma I10 pa3BUTHIO TOPHO-METAILTyprudeckoit orpaciu B Pecriyoimke Kasaxcran va 2010-2014 roxer. YTBepikaeHa
nocranosienreM I[1paBurenscTa Pecybmukn Kazaxcran ot 30 oxrsiops 2010 roga Ne 1144.

5 Study of acid-resistant material properties based on noferrous metallurgy waste using regresssion analysis. E.S. Abdrakhi-
mova. Refractories and Industrial Ceramics Vol. 56, No. 5, January, 2016. P. 510-516

6 Huang Yi, Guoping Xu, Huigao Cheng, Junshi Wang, Yinfeng Wan, Hui Chen. An overview of utilization of steel slag. The
7th International Conference on Waste Management and Technology. Procedia Environmental Sciences 16 (2012 ) 791 — 801.

7 Welington L. Ferreira, Erica L. Reis, Rosa M.F. Lima. Incorporation of residues from the minero-metallurgical industry in
the production of clayelime brick. Journal of Cleaner Production 87 (2015) 505-510.

8 Aurora Lopez-Delgado, Hanan Tayibi, Carlos Pérez, Francisco José Alguacil, Félix Antonio Lopez. A hazardous waste from
secondary aluminium metallurgy as a new raw material for calcium aluminate glasses. Journal of Hazardous Materials 165 (2009)
180-186.

9 Zhiwei Peng, Dean Gregurek, Christine Wenzl, Jesse F. White. Slag Metallurgy and Metallurgical Waste Recycling. The
Minerals, Metals & Materials Society, 2016. P. 2313-2315.

10 I. Rudskoi and V. N. Kokorin. Compaction of Heterophase Mechanical Mixtures in Production Processes of Utilizing In-
dustrial Wastes (Final Tailings) at Enterprises of Ferrous Metallurgy. Russian Journal of Non Ferrous Metals, 2013, Vol. 54, No. 6,
pp- 518-521.

11 Zheng Sun, Jiajun Chen, Xingwei Wang, Ce LvKey. Heavy metal accumulation in native plants at a metallurgy waste sitein
rural areas of Northern China. Journal Ecological Engineering 86 (2016) 60—68

12 V. Z. Abdrakhimov. Ecological and practical aspects of the use of high-alumina petrochemical waste products in the produc-
tion of acid-resistant materials. Refractories and Industrial Ceramics Vol. 51, No. 1, 2010. P. 52-55.

13 Zaibo Li, Sanyin Zhao, Xuguang Zhao, Tusheng He. Leaching characteristics of steel slag components and their application
in cementitious property prediction. Journal of Hazardous Materials 199— 200 (2012) 448— 452.

14 Dana — Adriana Ilutiu-Varvara. Researching the Hazardous Potential of Metallurgical Solid Wastes. Pol. J. Environ. Stud.
Vol. 25, No. 1 (2016), 147-152.

15 J.W. Lim, L.H. Chew, T S. Y. Choong, C. Tezara, M. H. Yazdi. Utilizing steel slag in environmental application — An over-
view. International Conference on Chemical Engineering and Bioprocess Engineering. Series: Earth and Environmental Science 36
(2016) 012067. P. 1-7.

16 Adam Pawelczyka, Frantisek Bozek, Kazimierz Grabasa. Impact of military metallurgical plant wastes on the population’s
health risk. Chemosphere 152 (2016) 513-519

17 Nadine M., Piatak A, Michael B., Parsons B, Robert R., Seal I. Characteristics and environmental aspects of slag: A review.
J. Applied Geochemistry 57 (2015) 236-266.

18 Maproupenkos F0.A. PazpaboTka TEXHOJIIOTHU TEPMO-XUMCTOWKUX MaTepHAIOB HA OCHOBE OKCH/IHBIX CHCTEM: aBToped. ...
JOKT. TexH. Hayk: 05.17.01. — Anmarsr, 1999. — 39 c.

19 AiiteimOeroB H.III. Pa3paGoTka pecypcocOeperaromyx TEXHOJOTHII ITOJTyYeHHs] HOBBIX MaTe€pUalioB Ha OCHOBE
QITFOMUHATHBIX M AJIFOMOCHIIMKATHBIX CUCTEM: aBTope(. ... JIOKT. TexH. Hayk: 05.17.01. — Anmatsr, 1999. — 39 c.

20 Hyp6exos T.)K. TexHonornueckue MOKPHITUS K KUCIOTOCTOHKHE SMAJI HA OCHOBE BTOPUYHBIX PECYPCOB H Hele (eI THBIX
MarepuanioB Kazaxcrana Jiist 3alIMThl METAIIOB M CIUIABOB: aBToped. ... JOKT. TexH. Hayk: 05.17.11. — [llpimkenT, 1997. — 46 c.

21 HwussbexoBa PK. Teopermdeckne OCHOBHI CO3MaHMs KOMIIO3WIIMOHHBIX MAaTEpHajOB M3 OTXOIOB IPOMBIIUICHHOCTH:
aBToped. ... TOKT. TexH. Hayk: 05.17.11. — UlsimkenT, 2006. — 37 c.

22 AnpipbaeBa T.A. Pa3paboTka TEXHOJIOTHH MTPOU3BOACTBA KUCIOTOYIIOPHOH KEPAaMUKH Ha OCHOBE MUHEPAIBLHOTO CBHIPHS U
0Tx0/10B TipombItiieHHOCTH FO)HOTO Kaszaxcrana: aBroped. ... kaua. texH. Hayk: 05.17.01. — Hlsimkent, 2002. — 17 c.

23 KaObuioBa A.P. XuMHUYECKH CTOMKHE KepaMHUYECKHE MaTepUalibl Ha OCHOBE aFOMOCHIIMKATHOTO ChIpbs BocTouHOoro
Kazaxcrana: qucc. ... kanja. texs. Hayk: 05.17.01. — Anmarsr, 2002. — 131 c.

24 Kammmonanua JI.M. Pa3zpaboTka MUHEpaIbHBIX HAIIOJHUTEINCH JUIsi KNCIOTOCTOMKHMX 3aJIMBOYHBIX KOMIIO3UIUI aBToped.
... KauJ. texH. Hayk: 05.17.01. — Anwmarsr, 2002. — 21 c.

25 PaiiBuy AWM. XumMuuecku CTOHWKHE KOMIIO3UIIMOHHBIE Marepuajbl M 3allUTHBIE MOKPBHITHUS HA OCHOBE MPOMBIIUICHHBIX
0TX0/I0B: aBroped. ... Kaua. TexH. Hayk: 05.17.01. — [lemvkent, 1997. — 22 c.

26 basummeBa I'M. Cunukar-HaTpueBO€ KOMITO3MIIMOHHOE BSDKYILEE HAa OCHOBE TEXHOT€HHOIO CHIPbS JJISl HKApOCTOMKOTro
OetoHa: aBToped. ... KaH/. TexH. Hayk: 05.17.11. — Anmartsr, 2006. — 22 c.

27 KomriekcHas nepepaboTka MHUHEpaJIbHOTO chIpbsi Kazaxcrana. CocrostHue, npoOneMsl, perrenus. B 10 Tomax. — 2-oe
uzganue, nononHerHoe. Tom 10: MHHOBaIus: Hies, TEXHOIOTHs, POU3BOACTBO / mox pea. A.A. XKapmenosa. — Anmarsr, 2008,
I'maBa 3. — C.153-171.

28 Ilar. PK Ne 21332 na uzoOperenue. XuMuuecku croiikas ¢yrepoBounas Macca / A. A. XKapmenos, C. K. MrbIp3anuesa,
3. O. AiimbeToBa; omy6i. 15.04.2011 // Bron. —2011. — Ne 4.

29 Tlar. PK Ne 21333 na wuzoOperenme. Kepammueckass macca Ul W3TOTOBJIEHHS KOHCTPYKIHOHHBIX MaTepuasioB /
A. A. Xapmenos, C. K. Meip3anuesa, 3. O. AlimOeToBa; omy6i. 15.04.2011 // Bron. —2011. — Ne 4.

30 JKapmenos A. A., Meip3anuesa C. K., Aiim6eToBa 3. O. M crionb30BaHUE 0TXOI0B AJICKTPOMETAILTY PrUIeCKOTO TPOU3BOICTBA
JUTS TIOJTYYCHUS 3AIIUTHBIX KOMITIO3UIIMOHHBIX MaTtepuaioB // Ctekio u kepamuka. 2011. Ne 8. C. 6-10. (1. Mocksa).

52 Becruuk. Cepust sxkonornueckasi. Ned (53). 2017



Kapmenos A.A. u ap.

31 Zharmenov A.A., Myrzalieva S.K., Aimbetova E.O. Use of by-products from the metallurgical industry in the manufacture
of protective composite materials // Glass and Ceram. 2011. (USA). V. 68. — N 7-8. — P. 242-246.

References

1 Vojtech Ettler,, Zdenek Johan, Bohdan Kribek, Ondrej Sebek, Martin Mihaljevic. «Mineralogy and environmental stability
of slags from the Tsumeb smelter, Namibia». Applied Geochemistry 24 (2009) 1-15.

2 Agnieszka M. Gruszecka & Magdalena Wdowin, «Characteristics and distribution of analyzed metals in soil profiles in the
vicinity of a postflotation waste site in the Bukowno region, Poland.» Environ Monit Assess (2013) 185:8157-8168.

3 Umanets V.N., Bugaeva G.G., Zavalishin V.S. (2002) «Perspektivy osvoeniya tekhnogennyh mestorozhdeniy Kazakhstanay
[Prospects of development of technogenic deposits of Kazakhstan]. Scientific and technical support of mining: Sat. sci. tr. IGD them.
D.A. Kunaeva. vol. 63. — pp. 153-160. (In Russian)

4 Programma po razvitiyu gorno-metallurgicheskoy otrasli v Respublike Kazakhstan na 2010-2014 gody. Utverzhdena post-
anovleniyem Pravitelstva Respubliki Kazakhstan ot 30 oktyabrya 2010 goda Ne 1144. [«Program for the development of the mining
and metallurgical industry in the Republic of Kazakhstan for 2010-2014». Approved by the Resolution of the Government of the
Republic of Kazakhstan dated October 30, 2010 No. 1144.] (In Russian)

5 E. S. Abdrakhimova. «Study of acid-resistant material properties based on noferrous metallurgy waste using regresssion
analysis». Refractories and Industrial Ceramics Vol. 56, No. 5, January, 2016. P. 510-516

6 Huang Yi, Guoping Xu, Huigao Cheng, Junshi Wang, Yinfeng Wan, Hui Chen. «An overview of utilization of steel slag. The
7th International Conference on Waste Management and Technology». Procedia Environmental Sciences 16 (2012 ) 791 — 801

7 Welington L. Ferreira, Erica L. Reis, Rosa M.F. Lima. «Incorporation of residues from the minero-metallurgical industry in
the production of clayelime brick». Journal of Cleaner Production 87 (2015) 505-510.

8 Aurora Lopez-Delgado, Hanan Tayibi, Carlos Pérez, Francisco José Alguacil, Félix Antonio Lopez. «A hazardous waste
from secondary aluminium metallurgy as a new raw material for calcium aluminate glasses». Journal of Hazardous Materials 165
(2009) 180-186.

9 Zhiwei Peng, Dean Gregurek, Christine Wenzl, Jesse F. White. «Slag Metallurgy and Metallurgical Waste Recycling». The
Minerals, Metals & Materials Society, 2016. P. 2313-2315.

10 I. Rudskoi and V. N. Kokorin. «Compaction of Heterophase Mechanical Mixtures in Production Processes of Utilizing In-
dustrial Wastes (Final Tailings) at Enterprises of Ferrous Metallurgy». Russian Journal of Non Ferrous Metals, 2013, Vol. 54, No. 6,
pp- 518-521.

11 Zheng Sun, Jiajun Chen, Xingwei Wang, Ce LvKey. «Heavy metal accumulation in native plants at a metallurgy waste sitein
rural areas of Northern Chinay. Journal Ecological Engineering 86 (2016) 60—68

12 V. Z. Abdrakhimov. «Ecological and practical aspects of the use of high-alumina petrochemical waste products in the pro-
duction of acid-resistant materials». Refractories and Industrial Ceramics Vol. 51, No. 1, 2010. P. 52-55.

13 Zaibo Li, Sanyin Zhao, Xuguang Zhao, Tusheng He. «Leaching characteristics of steel slag components and their applica-
tion in cementitious property prediction». Journal of Hazardous Materials 199— 200 (2012) 448—452.

14 Dana — Adriana Ilutiu-Varvara. «Researching the Hazardous Potential of Metallurgical Solid Wastes». Pol. J. Environ. Stud.
Vol. 25, No. 1 (2016), 147-152.

15 J.W. Lim, L.H. Chew, T S. Y. Choong, C. Tezara, M. H. Yazdi. «Utilizing steel slag in environmental application — An over-
view». International Conference on Chemical Engineering and Bioprocess Engineering. Series: Earth and Environmental Science 36
(2016) 012067. P. 1-7.

16 Adam Pawelczyka, Frantisek Bozek, Kazimierz Grabasa. «Impact of military metallurgical plant wastes on the population’s
health risk». Chemosphere 152 (2016) 513-519

17 Nadine M., Piatak A, Michael B., Parsons B, Robert R., Seal 1. «Characteristics and environmental aspects of slag: A re-
viewn. J. Applied Geochemistry 57 (2015) 236-266.

18 Markonrenkov Yu.A. Razrabotka tekhnologii termo-khimstoykikh materialov na osnove oksidnykh sistem: avtoref. ... dokt.
tekhn. nauk: 05.17.01.- Almaty. 1999. — 39 s. [Markonrenkov Yu.A. «Development of technology of thermo-chemically resistant
materials based on oxide systems»: author’s abstract. ... Doct. tech. Sciences: 05.17.01.- Almaty, 1999. — 39 p.] (In Russian)

19 Aytymbetov N.Sh. Razrabotka resursosberegayushchikh tekhnologiy polucheniya novykh materialov na osnove alyuminat-
nykh i alyumosilikatnykh sistem: avtoref. ... dokt. tekhn. nauk: 05.17.01.- Almaty. 1999. — 39 s. [Aytymbetov N.Sh. «Development
of resource-saving technologies for the production of new materials based on aluminate and aluminosilicate systemsy: the author’s
abstract. ... Doct. tech. Sciences: 05.17.01.- Almaty, 1999. — 39 p.] (In Russian)

20 Nurbekov T.Zh. Tekhnologicheskiye pokrytiya i kislotostoykiye emali na osnove vtorichnykh resursov i nedefetsitnykh
materialov Kazakhstana dlya zashchity metallov i splavov: avtoref. ... dokt. tekhn. nauk: 05.17.11.- Shymkent. 1997. — 46 s. [Nur-
bekov T.Zh. «Technological coatings and acid-resistant enamels on the basis of secondary resources and non-depleted materials of
Kazakhstan for the protection of metals and alloys»: the author’s abstract. ... Doct. tech. Sciences: 05.17.11 .- Shymkent, 1997, — 46
p.] (In Russian)

21 Niyazbekova R.K. Teoreticheskiye osnovy sozdaniya kompozitsionnykh materialov iz otkhodov promyshlennosti: avtoref.
... dokt. tekhn. nauk: 05.17.11.- Shymkent. 2006. — 37 s. [Niyazbekova R.K. «Theoretical foundations for the creation of composite
materials from industrial waste»: author’s abstract. ... Doct. tech. Sciences: 05.17.11 .- Shymkent, 2006. — 37 p.] (In Russian)

22 Adyrbayeva T.A. Razrabotka tekhnologii proizvodstva kislotoupornoy keramiki na osnove mineralnogo syria i otkhodov
promyshlennosti Yuzhnogo Kazakhstana: avtoref. ... kand. tekhn. nauk: 05.17.01.- Shymkent. 2002. — 17 s. [Adyrbaeva T.A. «De-

ISSN 1563-034X Eurasian Journal of Ecology. Ne4 (53). 2017 53



PaIII/IOHa.IH)HOC HCIOJIB30BAHUE OTXOA0B METAJITYPITUYCCKUX MPOU3BOACTB C IMOJYUCHUEM XUMHUYCCKH CTOUKHUX ...

velopment of the technology of production of acid-resistant ceramics on the basis of mineral raw materials and industrial wastes of
Southern Kazakhstan»: the author’s abstract. ... cand. tech. Sciences: 05.17.01.- Shymkent, 2002. — 17 p.] (In Russian)

23 Kabylova A.R. Khimicheski stoykiye keramicheskiye materialy na osnove alyumosilikatnogo syria Vostochnogo Kazakh-
stana: diss. ... kand. tekhn. nauk: 05.17.01.- Almaty. 2002. — 131s. [Kabylova A.R. «Chemically resistant ceramic materials based
on aluminosilicate raw materials of East Kazakhstan»: diss. ... cand. tech. Sciences: 05.17.01.- Almaty, 2002. — 131s.] (In Russian)

24 Kalimoldina L.M. Razrabotka mineralnykh napolniteley dlya kislotostoykikh zalivochnykh kompozitsiy avtoref. ... kand.
tekhn. nauk: 05.17.01.-Almaty. 2002. — 21 s. [Kalimoldina L.M. «Development of mineral fillers for acid-resistant casting composi-
tionsy. the author’s abstract. ... cand. tech. Sciences: 05.17.01.-Almaty, 2002. — 21 p.] (In Russian)

25 Rayvich A.L. Khimicheski stoykiye kompozitsionnyye materialy i zashchitnyye pokrytiya na osnove promyshlennykh otk-
hodov: avtoref. ... kand. tekhn. nauk: 05.17.01.-Shymkent. 1997. — 22 s. JRayvich A.l. «Chemically resistant composite materials
and protective coatings based on industrial wastes»: the author’s abstract. ... cand. tech. Sciences: 05.17.01.-Shymkent, 1997. — 22
p.] (In Russian)

26 Bayaliyeva G.M. Silikat-natriyevoye kompozitsionnoye vyazhushcheye na osnove tekhnogennogo syria dlya zharostoyko-
go betona: avtoref. ... kand. tekhn. nauk: 05.17.11.- Almaty. 2006. — 22 s. [Bayalieva G.M. «Silicate-sodium composite binder based
on man-made raw materials for heat-resistant concretex»: author’s abstract. ... cand. tech. Sciences: 05.17.11 .- Almaty, 2006. — 22 p.]
(In Russian)

27 Pod.red. A.A.Zharmenova Kompleksnaya pererabotka mineralnogo syria Kazakhstana. Sostoyaniye. problemy. resheniya.
v 10 tomakh. 2-oye izdaniye. dopolnennoye. Tom 10: Innovatsiya: ideya. tekhnologiya. proizvodstvo.- Almaty. 2008. Glava 3. S.-
153-171. [Sub.red. A.A. Zharmenova (2008) «Kompleksnaya pererabotka mineralnogo syriya Kazakhstana. Sostoyanie, problemy,
resheniya» [Complex processing of mineral raw materials in Kazakhstan. Status, problems, solutions] in 10 volumes, 2nd edition,
supplemented. Volume 10: Innovation: the idea, technology, production. Chapter 3. pp. 153-171.] (In Russian)

28 Pat. RK Ne 21332 na izobreteniye. Khimicheski stoykaya futerovochnaya massa / A. A. Zharmenov. S. K. Myrzaliyeva. E.
0. Aymbetova; opubl. 15.04.2011 // Byul. 2011. Ne 4. [Pat. RK No. 21332 for an invention. «Chemically resistant lining mass» / A.A.
Zharmenov, S.K. Myrzalieva, E.O. Aimbetova; publ. 15.04.2011, Bul. 2011. Ne 4.] (In Russian)

29 Pat. RK Ne 21333 na izobreteniye. Keramicheskaya massa dlya izgotovleniya konstruktsionnykh materialov / A. A. Zhar-
menov. S. K. Myrzaliyeva. E. O. Aymbetova; opubl. 15.04.2011 // Byul. 2011. Ne 4. [Pat. RK No. 21333 for an invention. «Ceramic
mass for the manufacture of structural materials» / A.A. Zharmenov, S.K. Myrzalieva, E.O. Aimbetova; publ. 15.04.2011, Bul. 2011.
Ne 4.] (In Russian)

30 Zharmenov A.A., Myrzalieva S.K., Aimbetova E.O. (2011) «Ispolzovanie othodov elektrometallurgicheskogo proizvodstva
dlya polucheniya zashitnyh kompozitsionnyh materialov»[Waste utilization of electrometallurgical production for production of
protective composite materials | Glass and ceramics. Ne 8. pp 6-10. (In Russian)

31 Zharmenov A. A., Myrzalieva S. K., Aimbetova E. O. «Use of by-products from the metallurgical industry in the manufac-
ture of protective composite materials» // Glass and Ceram. 2011. (USA). V. 68. N 7-8. P. 242-246.

54 Becruuk. Cepust sxkonornueckasi. Ned (53). 2017



FTAMP 34.35.51

Paxman6epauena 7K.H.', "Kanracos K.T.2, Pamatysutaesa JI.H.2,
Kyaanosa K.A.% KanracoBa [I.M.2

'Kazak yITTBIK arpapisiK yHuBepcureri, Kazakcrad, AjMarsl K.
>M. OyesoB arbiaarsl OHTYCTiK Kasakctan MmemiiekeTTik yauBepceuteti, Kazakcran, [IIBIMKEHT K.,
e-mail: ernurainara@mail.ru

OHTYCTIK KABAKCTAH ObAbICbIHbIH,
KOKOHIC AAKbIAAAPbIHAATBI XAOPOPITAHUKAADBIK MECTULMATEP
MEH AYbIP METAAAAP KAAADBIKTAPbIHbIH, K¥PAMbDI

Makanapa kasipri taHaarbl OHTyCTiKk KasakcTaH OOAbICbIHbIH ©3€KTi MaCeAeAepiHiH  6ipi
6OAbIN CaHaAATbIH TOMbIPAKThIH, XAOPOOPraHUKAAbIK, 3aTTaPMEH >K8HE ayblp METAAAAPMEH AACTaHYybl
XKanAbl 6asHAaAFaH. KopliuaraH opTaaa ayblp METAaAAAPAbIH TapaAybl Tay-KEHAI BHAIDICTEPAI, TYPAI
XUMMSIABIK, KOHE MEeTaA aAy GHAIPICTEPAI, ayblA LIapyallbIAbIFbIHAQ KYPaMbIHAQ ayblp MeTaAAapbl
6ap TbIHANTKBILUTAPAbI PETCI3 KOAAAHY, ABTOKOAIK MEH >KbIAY-IAEKTP OPTAAbIKTApPbIH KaTKbI3yFa
6oAaabl. TomblpakTarbl ayblp METAAAAD MOALIEPIH aHbIKTAy CTATUCTMKAAbIK BAICTEp HerisiHAeri
AabOPOTOPUSIABIK, 3ePTTEYAEP APKbIAbI KY3€re acbipbiAAbl. KeATipiAreH 3epTreyaep GoblHLLA TOMbIPAK,
KYPaMbIHAAFbl ayblp METaAAAP MeALLepi aHbIKTaAAbl. M. Oye30B aTbiHAAFbl «KOHCTPYKUMSIABIK, YKoHe
OUOXMMUSIABIK, MaTepUaAAAAP» UHXXEHEPAIK 6aFbiTTarbl alMAKTbIK, CbhIHAKTbIK, AaBOpaToOpMsIChiHAA
KYPri3iAreH A03MMeTpAiK Gakbiray capanTtamacbl «KAMB-70» MUHEpaAAbl ThIHAMTKbILbI YLIiH offy-
LIAFbIABICYAQPbI TabuFn AeHrenae (poH) 6oaaTbiHABIFbIH KepceTTi. OFaH KOca, 3epTTeAiHin oTbipFaH
YATIAEPAE KOpLUaraH opTara Kepi aCepiH TUri3eTiH 3MsHAbI 3aTTap TabbiaMaabl. OHTYCTiK KasakcraH
OOABICbIHbIH  OCIMAIK  LLIAPYALLbIAbIFbI >K8HE KOPLaFraH opTa OO6beKTIAepiHAEr XAOPOPraHMKaAbIK,
NecTUUMATED MeH ayblp METAAAAP (MbIC, MbIpPbILL, KOPFaCbliH, KaAMMI) KAAABIK Kypambl aHbIKTaAAbI.
Tonblpak, KypamblHa 8cep eTeTiH 3UsSHAbI 3aTTapAbl aHbIKTay ra3-CyiblK, XpomaTorpacms saicimeH
3AEKTPOHAbI KapMay aetekTopbl 6ap «Shimadzu» KypbIAFbICbIMEH XYPri3iAreH. 3epTTey >KyMbICTapbl
HOTUXKECiHAE TomMblpak, KypamblHa 8Cep eTeTiH 3USHAbBI 3aTTap aHbIKTAaAMAADI.

TyiiH ce3aep: Tombipak, ayblp METAaAAAp, TOMbIPAKTbIH MeXaHWKAABIK, Kypambl, TOMbIPAKTbIH,
KbILKbIAABIFbI, OpTaHbIH pH kepceTKilui.

Rahmanberdyeva Zh.N.", Zhantasov K.T.2, Ramatullaeva L.1.?,
Kulanova Zh.A.2, Zhantasova D.M.2

'Kazakh National Agrarian University, Kazakhstan, Almaty
2SKSU named after M. Auezov?, Kazakhstan, Shymkent, e-mail: ernurainara@mail.ru

Composition of residual amounts of chlorogenic pesticides
and heavy metals in plant production of the South Kazakhstan region

The article describes pollution of soils with chlorine-containing substances and heavy metals, which
is one of the topical issues of the South Kazakhstan region. The distribution of heavy metals in the en-
vironment can be attributed to the mining industry, various chemical and metallurgical enterprises, the
unsatisfactory use of fertilizers containing heavy metals in agriculture, automotive and thermal power
plants. The amount of heavy metals in the soil was determined by laboratory tests on the basis of statisti-
cal methods. Based on the results of this study, the amount of heavy metals in the soil was determined.
Dosimetric observations in the regional engineering laboratory «Engineering and biochemical materials»
named after M. Auezov showed that apy-reflections for natural fertilizer «Zhamb-70» were natural (back-
ground). In addition, adverse effects on the environment were not detected in the investigated models. It
was identified of the residual content of organochlorine pesticides and heavy metals (copper, zinc, lead,
cadmium) in plant growing and the environment of Southern Kazakhstan. The determination of active
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substances in samples of agricultural crops and soil was carried out by gas-liquid chromatography on a
Shimadzu device with an electron capture detector. The research did not reveal any harmful substances
that affect the soil composition.

Key words: Soil, heavy metals, the mechanical properties of the soil, soil acidity, pH indicator media.
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CocTaB 0CTaTOYHbIX KOAUYECTB XAOPOPraHUYECKUX MECTULLUAOB U TSHKEAbIX METAAAOB
B pacTeHMeBOAYeCcKoi npoAykimu KOxHo-KazaxcraHckoi o6aacTu

B cTaTbe onmcbiBaeTCs 3arpsi3HeHE NOUYB XAOPCOAEPIKALLMMU BELLLECTBAMM U TSIXKEABIMU METAAAAMM,
UTO SIBASIETCS OAHMM M3 akTyaAbHbIX BorpocoB KOxHo-KasaxcraHckorn obaactu. PacnipeaeseHune
TSXKEAbIX METAAAOB B OKPY>KAIOLLEN CPEAE MOXHO OTHECTM K FOPHOAOOLIBAIOLLEN MPOMbILLAEHHOCTH,
Pa3AMYHbIM  XMMWYECKMM W METAAAYPIrMUYECKMM  MPEANPUSITUIM,  HEYAOBAETBOPUTEABHOMY
MCMOAb30BaHMIO YAOBPEHMI, COAEPIKALLMX TAKEAbIE METAAAbI B CEALCKOM XO34MCTBE, aBTOMOOUABHOI
M TEMAOBOM SIAEKTPOCTAHLMAX. KOAMUECTBO THAXKEABIX METAAAOB B MOYBE OMPEAEAIAOCH AABOPATOPHbBIMM
MCCAEAOBaHMSIMM HA OCHOBE CTaTMCTMYECKMX MeTOAOB. [1o pe3yAbTaTaM 3TOro MCCAEAOBAHMUS
ObIAO OMPEAEAEHO KOAMYECTBO TSXKEAbIX METAaAAOB B Mouse. Ao3nMeTpuyeckme HabAIoAeHUS B
06AaCTHOM AabOPATOPUM MHXKEHEPHbIX Pa3paboTok «MHXXeHepHble M OMOXMMUYECKME MaTepraAbl»
UM. M. Aya3oBa Mnokasaau, 4YTO a-, B-, y-OTPAKEHUS AAS €CTeCTBEHHOro yaobpenHus «KAMB-70»
OblAM ecTecTBeHHbIMM (poHOoBble). Kpome TOro, B MCCAEAOBAHHBIX MOAEAM He GbiAM OBGHapy>KeHbl
HebAaronpusaTHblE BO3AEMCTBMS Ha OKpyyKaiolyio cpeay. [MpoBeaeHa naeHTUhMUKaALMS OCTaTOYHOrO
COAEPYKAHMS XAOPOPraHMYEeCKMX NMeCTULMAOB M TSXKEAbIX METAAAOB (MEAM, LUMHKA, CBMHLA, KaAMKS)
B PaCTEHMEBOACTBE M okpyxawuern cpeae HOxHoro KasaxcraHa. OnpeapeAeHne AeNCTBYIOLLMX
BeLEeCTB B 06pasLax CeAbCKOXO3IMCTBEHHbIX KYALTYP M MOYBE NMPOBOAUMAN METOAOM Fa30>KMAKOCTHOM
xpomartorpacdum Ha npubope «LLIMMaa3y» C 3AEKTPOH 3axBaTHbIM AETEKTOPOM. B pesyabrarte

NCCAEAOBaAHUA He ObIAO o6Hapy>|<eHo BpeAHbIX BeweCTB, BAUAIOWMX Ha COCTaB MNOYBbI.
KAtoueBble cAoBa: NMo4Ba, TAXKEAble MeTaAAbl, MeXaHn4deCKune CBOWCTBO NMOYBbl, KMCAOTHOCTb

MO4BblI, pH—I'IOKa3aTEAb CpeAbl.

Kipicnoe

KazakcTaHHBIH OHTYCTIK ailMaKTapblH apuj-
TiK JaHmmadTTap Kypahapl, MyHOaid naHamadT
AHTPOIIOTCHIIK KBICBIMIApFa IIBIIAMCHI3, ©3iH-
JUK KaJbllITaCyFa, KaliTa KaJIblHA Kelyre oJiCi3
nkemaenred. CyapMmanbl  €TIHIIUTIK — Ke3iHze
maHAmapTTEIH KeWOip KOMIIOHEHTTEpiHiH TYOipIi
e3repici 3aTTap/blH SBOJIONHSIBIK KAIbINTACKAH
aitHanmaceiMeH Oy3azbl (Andersen, J.N. 2000).

Wppuranusiablk  3po3usi, SFHH CY 3pO3Hs-
Chl YJIKEH IIBIFBIHFA QJIbI KEJeJi: TOMBIPAKTHIH
0eTki KaOaTBHIHBIH JKYBUIYbl TEKTapblHA OHJaFaH,
Keiijie KY3lereH TOHHara J>XeTyl MyMKiH. A.M.
Wopranckuiiniy xoHe T.0. aHBIKTamachl OOii-
BIHIIA KapblH epyiHeH Maiaa OoiFaH >po3usra
KaparaHga Oys 2po3usHBIH MIBIFBIHBL  40-42%-
Fa OKOFapbl OOJIajbl, IIBIFBIH OOJIFAaH Cy IKep
OeTiHe JKaKblH OpHAJacKaH Mep acThl CYBIHBIH
NEHTeHiHIH KOTepiayiHe ajblm Keleai. by xarmai
TOMBIPAKTHIH TY3/IaHyblHA, peibed) KadaTTapbiHIA
TY3Abl  KOJJIepAiH maiima  OONyblHA  alIbII
keneni. TOMBIPAKTHIH TY3MaHYBl JIAHIITAQTTHIH

JMaHAMAPTTHIK SKOJIOTHSUIBIK TeNe-TeHITiH IIYFbIT
ToMenaerenl. OCBIHBIH HOTWIKECIHIAE OHIMIIIIr
JKOFapbl  KEpJICPAIH KOJEMIHIH  KbICKapFaHbIH
Oaiikayra Oomanbl (Nemenko BA, Granovsky E.L
1988).

KazakcTranarbl cyapMalibl )ep a3aibln 0apaibl,
6ap 6omransl 1,0 MutH. ra FaHa. OChl CyapMalibl JKep-
JIepJIeH aJbIHFaH OHIMHIH KYHBI pecmyOmnmka Oo¥-
BIHIIIA AJIBIHFAH JKaJIbl OHIMHIH 25%-bIH KYpaiibl,
SFHU 6 Ta ToNmiMi ericTeH ajblHATBIH OHIMII Oip
reKTap CyapMalibl eTicTeH aimyra Oosajsl ekeH. Pac,
CcyapMalibl Kepliep/i Urepy ap3aHfra TycCHeii, Ka-
HaJJIap Ka3blll, KePAiH MEeTHOPAIHSIIBIK JKaFT1albIH
JKAKCApPTYFa a3 KAPKbl KYMCAIMaK/IbI.

Amnaiina, MyHJIall IBIFBIHAAP OJ1 KEPIEP/Ii Urep-
TeHHEH KeliH OipHeIe )KbIIIapaa-aK eTenepi coscis.
bizmin skarmaiima MakTa ery VIIH >KyMcCaldaThlH
Kap Kbl 3 KbUIA, KAHT, KYPIll eryre )yMCalaThiH
KapKbl 5 — 7 )KbUIIA, all KOKOHIC TIEeH Majl a3bIKTHIK
ericTepre >KyYMCalFaH KapKbl 2-3 KbUITa ©TeNeml
exeH (Rozanov B.G. 2004:432).

TomblpakThliH TY3[JaHybl —arpoiaHama(TTeH
OHIMJIIITITIHE TiKeJel acep erexi. PecryOnnkanarsl
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TY31Bl KepiepliH keiemi 33,8 MiH ra Hemece
OapipIK  aybUIIAPYAIIBUIBIK OKepiepain  15,2%-
BIH Kypaiael. Ty3nanran xepiepiiH Keyemi 0oii-
piHma OHryctik Kaszakcran o6masicel Kpispuiopaa,
Masnrsictay, Koctanaii 00apIcTapbIHaH KeHiHT1 4-1111
opbiHAbl HemaeHexi. (2,2 miH ra) Cy spo3uschiHa
(ep Typuii IeHreiine) yubparaH xKepiepuiH Kenemi
OmnrycTik Kazakcranma 0,9 min. ra (Kravtsova V.1
2005:180).

Onrycrik Kazakcran oOnbIchiHIa 4 ipi eriH
HIapyallblIbIFbIMEH aliHAJIBICYyFa KOJIAMIBI MacCUB
Oap: Kpibuikym — 726 xm?, Apsic — Typkicran —
910 xm?, llayingip — 450 km?, Kenec — 1180 xm?
sxoHe JKamaHan ska3bIk — 17122 kM, JKaJInbl KeJjiemi
4978 xm? (bumaramberosa I".A. 2008: 309-312).

Tonblpakka TYCKEH ayblp MeTanjgap Heri3iHuae
OHBIH O€TKi KabaThIHAA MOFBIpIaHaasl. TompIpakTa
ayblp MeTajiapiblH apbutybl eTe Oasy. Tombipak
KabaThIHAH ayblp METAIJapAbIH >KapThl MOJIILIEPiHEe
neitin appurysl Zn ymiia — 70-510 ke, Cd — 13-
110 b1, Cu — 310-1500 k601, Pb — 740-5900 b1
kaxeT (Jenny. H. 1941).

3epTTey MaTepua aapbl MeH dicTepi

Kazipri yaxpITTa TOMBIpAaK KYpaMbIH 3€pT-
TEey op TYpJi ofmicrep OOWBIHINA >Ky3ere acalbl.
TonblpakTarbl ayblp MeTaljap MeJIIepiH aHBIK-
Tay CTAaTUCTHKAIBIK SJiCTep HerisiHjaeri adopa-
TOPYSUTBIK, 3€PTTEYJIEpP apKbUIbl XKY3€re achIpbli-
nel. Kentipinren 3eprreyiiep OOMbIHIIA TOMBIPaK
KYPaMbIHIaFbl AYBIP METAJIIAP MOJITIIEPi aHBIKTAIIIBI
(WUneun B.b. 2000:74-79).

M. Oye3oB arbiHgarel «KOHCTPYKIHSIIBIK
JKOHE OHMOXHMMSUTBIK MaTepHaaapy HWHXCHEPIIK
OarpITTarbl aWMaKTBIK CBHIHAKTBIK JIA0OPaTOpHS-
CBIH/Ia KYPTi3UIreH J03UMETpIIiK OaKplay capanTa-
Macel <« JKAMB-70» MuHepanjpl ThIHAWTKBIIIBI
YyIIiH ofy — [IareUIbICYIapbl TaOWFH JICHTeHIe
(doH) OONATHIHIBIFBIH KOPCETTI.

OraH Koca, 3epTTeIiHIN OTBIPFaH YATUIepac
KOpIIaFraH OpTara Kepi 9CepiH TUTI3€TiH 3USH/IbI 3aT-
tap TadpuIMazsl (Jlagonun B.d. 2002 : 682-691).

Aunpiaran «KAMB-70» TeiHalTKbIIIB M. Oye-
30B artbiHaarsl OKMY oxanra anran JKackemry
aybUIABIK OKpyringeri, Tymkibac aymaHbIHAAFBI
«bopcrikcaity JKIIC, Opmabacwsl aymaHBIHIAFBI
«Mapt» KIIC xone «XKanracy LK erin ankarn-
TapbIHaa chiHaNbL. [llapya KoskanbIFbIHAA KbI3aHAK,
€013, ac OypIrak, 0asiapl MeH OoJrap OYPHITITBIHBIH
YPBIKTapbl MEH KOIIETTEPiH Ceyill OTHIPFhI3ap aj-
JIbIHJIA ToTbIpakka ce0inai (Mopo3 A.B. 2001 : 6-7).

«OciMIiKTepai Kopray >KOHE KapaHTWH Ka3ak
FRUTBIMU-3epTTey HMHCTUTYTHD JKUIC mnectunma-
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TEp TOKCHKOJIOTHSICBHI 3€pPTXaHachlHAa TOIBIPaK
JKOHE OCIMIIIK OHIMACPiHIH KYPaMBIHIAFbl KaJIBIK
NEeTUIUITEPAIH, ayblp METaIIap/IbIH KOHE HUTPAT-
TapabH Meuiepi anbikTaiasl (Isachenko A.G. 222).

KypambiHia KBINIKBIUIFA TYPaKThl XJIOpOpra-
HukanblK necturparepi 6ap (AT sxoHe OHBIH
esrepic enimaepi, [ XLI" nzomepi) sxcTpakTinepai
Tazajay YIIiH DKCTPaKTIIEpAl KYKIPTKBIIKBUIIBI
omicien Tazananel. CapanranaTelH 3arTap MeH
KOCBUIBICTAPbIHA CAHJBIK TalJayJbl Ta3-CYHBIKTHI
xpoMarorpadus omicimer xyprizmi (Bassil, K.L.
Vakil, C, Sanborn, M, Cole, D.C., Kaur, J.S.,
Kerr, K.J. 2007:1704-1711).

laznel  XxpoMaTorpadusiblK  aHBIKTAYy —IIApT-
Tapbl: AIEKTPOHIAPABI YCTAUTHIH JETEKTOPHI Oap
ra3ael xpomartorpad «Shimadzu» Hemece coran
ykcactapsl (193). Cangplk Tammayasl aOCOIOTTI
KaJMOpIIi HeMece MUKTEP/IiH CTAaHIaPTThl KATHIHACHI
oflicTepiMeH KYPri3ai.

Momimerrepni GCsolution OarmapramMachIHBIH
KOMETIMEH eCenTelli JKOHE TalJlaHAThIH ChIHA-
MacbIHAAFbl opOip mecTUUUATIH Kypambl X (Mr/
KI, MI/I) XpoMaTorpaMMaaarbl  IIBIHIAPIBIH
OmikTiKTEpi OOHBIHIIA JKoHE Keleci Gopmymna Ooii-
BIHINIA AHBIKTAJIJIBI:

_A*I-’Fl
SV %P’

MYHJIaFrbl A — TpagyupieHreH rpapukrer Ta0bluFaH
MeCTULIUATIH CaHbl (HT);

V|, — aIMKBOTa aJBIHATBIH EPITIHIIHIH KeJaeMi

(m);

V, — Xpomarorpad) €HIi3iIETIH epiTiHAIHIH
KeJeMi (MK);

P — TtanmaHathIH yITiHIH canMarbl (T) HEMece Cy
YIITiCiHIH Kenemi (Mi).

TanganaTeiH YATUIEPAET] YIBI 3JIEMEHTTEPIIH
(KaaMuii, KOPFAChIH, MBIC JKOHE MBIPBIII) KYpambl
HWHBEPCHSIIBIK-BOJIBTAMIIEPMETPITIK ozicTepMeH
anbikranel (Black H., Ovcharenko M., Popoviche-
va, L. 1995:101-107).

Tonvipax, mynxi wecindinep. ToONBIPAKTHIH
Kyprak — OOpIbUIIaK ChIHAMAChIHAH TaMbIPJIapbl,
TacTapbl ChIHAMaHbl TOPTOYphIITay daiciMer 0,2
KI' caJIMaKTa Ta3ayan TacTajbl. AJIBIHFaH ChlHAMa-
HBI YIIKeH ¢apdop YKKIIIiHAe Maiiganan TeciriHiH
araMeTpi 1 MM KarpoH eNeriHeH oTKi3Ii.

Enexten eTnereH Tonslpak TYHipIIiKTEpiH Kaki-
TaJaH Maiijanan eleKTeH oTki3mi. JlalibiH OoJraH
ChIHAMaJIaH TaJlJiayFa eKi canmak anbsiHabl ( Burgess,
L.C. 2013:83-102).

Kawvixkmuix, o6uonocusnviy nvicandap. ChlHa-
MaHbIH KYpPFaK CaJIMaFbIH €Ki peT JHUCTHIbACHTECH
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CyMEH ChlHaMa TOJBIFBIMEH CYJaHATBIHAAN eTin
cynmannabipansl. OnaH KediH ceiHamasbl 2,5-3,0
aiilajFaH a30T KBIIIKbUIBIH KOCA OTBIPBIN OHICH/II.

OcblHaal ToCIMEH NalbIHAAIFaH YITIepa Ky-
PaMBIHAAFbI YIIbI 3JIEMEHTTEPIIH MOJILIEPiH aHbIKTAY
yin ABC — 1.1 BoibTaMIiepMeTpIliK aHaIn3aTopbl
NoJporpadachbIHbIH YAIBIKTapbIHA OPHATIACTHIPAIbI
(Kibble, A., Russell, D. 2010:565-573).

OciMIiK yITiIepiHieri ayslp MeTalnapablH Ky-
pamel ABC 1.1 BompTaMmepMmeTpinzie monsporpa-
(USUIBIK OMICHICH aHBIKTAJABL: OJIIICY Uara3oHbl
0,1-men 200 MKr-Fa aeiiin, katemiri £ 15 %.

YriHiH KypaMbIHAaFbl HOTPATTApIbIH KYPaMbl
hotomerpmik amicier MECT 29270-95. Xewmictep
MEH OHIMJEpiH KalTa ©HJCYy a3bIKTapblHA Coii-
kec anbIkTanjael. Hurparrap C®-10110 cnextpo-
(hoToMeTpiHAE aAHBIKTAJABL: OIIIEY JAHara30HbI
1-nen 100 %, xaremiri = 0,5 %.

XJIOpOpraHuKanblK MECTUIMATEPAIH, aybIp
METaJAaplblH JKOHE HUTpaTTapiblH KYpPaMbIH
AHBIKTAYbIH 3epTXaHAIBIK TalaMalapblHbIH HOTH-
xenepi 3, 4-KecTeie KeNTipiiareH.

basunel, ac Oyprmak, xyrepi, cost, OypaIt, cobi3,
KHSp JKOHE MakTa YITUIepiH/e XJIOPOPraHUKaIbIK
MECTUIUATEPAIH KypaMbl aHblKTanMazns!l (Evdo-
kimova G.A., Mozgova N.P. 1980:209 — 213).

Menmikti mekti konunenrpamus (MILK) xop-
MAMUSMi-MexHUKAIbIK, KYocammapmer peTTenemi:
KEMIC AaKbUIIAPBIHAAFbl KOPFACBIHHBIH MeJIIEp] —
0,5 mr/kr, mprubsak — 0,2 mr/kr, kagmuii — 0,03 mr/
Kr, MbIC — 0,01 mMr/kr.

3eprrey OapbICBIHOA 3EPTTEIIHIN OTBIpFaH
aybUIIIAPYaIIbUIBIK OHIMICPIHIH YATIIEPiHIH Kypa-
MBIHAAFBl ayblp METalIapIblH MeJIepi HopMa
LIETiHEH aclaiThbIHIbIFbl AHBIKTAJIIbI.

AybIT TIapyalibUIBIK JAKbUIAAphl MEH TOTIBI-
parpiHbIH  yaritepi OHrycTik KaszakcTan 00JbI-
CBIHBIH ChIHAMAJIBIK eric jgananapbiHad 1046-
2008 KP CT oOoiipHma cakranran xoHe KP bac
CaHUTAPJIBIK nopirepiMmen oekitinrer Ne 2051-79 (Ne
6.01.001.97 x.) «AybL1 HIapyalIbUIBIK OHIMICPIHIH,
TaraM OHIMJEPIHIH XOHE KOpIIaFraH OpTa HBICAH-
JTAPBIHBIH KYPaMbIHIAFbl MECTHIUATEPIIH MHKpPO-
MOJIIIEPiH aHBIKTayFa apHaIFaH OipbIHFall epexe-
nep» OoiipiHma «CplHama aimy AKTIiCiHe» colikec
anerarad (Brevik, E.C. & Burgess, L.C. 2013).

AyblT apyamibUIbIFbl JKOHE TOIMBIPAK —YIITi-
JIEPIHIETI OoCbl 3ammapovl  AHBIKMAY SICKTPOH
VCTarplll  JeTeKTOpel Oap «Shimadzu» KypbuI-
FBICBIH/IA T'a3/IBICYHBIKTHI )KOHE XPOMATOrpa(UsIIBIK
OJIiCTIEH aHBIKTANbl. XpoMaTorpadusiay HIapThl:
SRB-608 xamuisipiibl KOJIOHKAchl, Y3bIHABIFEI 30
M, imiki gquamerpi 0,25 mm. Kononka temmeparypa-
cbl — 250°C, OynarpiuThiki — 280°C, neTeKTOpAbIKi
— 300°C, a30T arbIHBIHBIH KbUIAAMABIFEL — 3 M/
MuH. CTaHAApPTThl KOHE ChIHANATHIH EPITIHAIHIH
aJIBIHATHIH aJTMKBOTACHIHBIH KoIeMi — | MKJI. AHBIK-
TaJaTBIH KOHIICHTpanussHbIH Mosmrepi 0,001-0,2 mr/
kr (Isachenko A.G. 1980:222).

3epTTey HITHIKEJIEPI )KIHe TATKbLIAYJIAP

OKMY xansingarel XKIIC «OKackemnry» 3ept-
tey HbicaHbl periHfe (LIpmMkeHT KamaceiHaH 45,0
KM KalllbIKTBIKTa ApPBIC ©3€HIHIH YCTIHII Tpacca-
CBIHJIa OpHaJacKaH JKackerry c.) )Kyrepi, aK xyrepi
JKoHEe KyHOarbic anbrHABl. Onap Keneci chiz0amMeH
xysere acelpbulbl: 1 Bakputay ¢onsr; 2. CeiHama
Nel; 3. Cemama Ne3; 4. Ceinama Ned4, 5. CpiHama
Nes.

1-kecte — ¥3aK ocep eTeTiH Kyp/eli apaiac ThIHAUTKbIIITAPAbIH KOMIOHEHTTEPIHIH KaTbIHACHI

CpiHama HeMipiepi
Marepuannap araybl

Nel Ne2 Ne3 Ned Ne5
[wuxoH magp! 2,1 2,1 2,1 2,1 2,1
Bepmukymut 2,1 2,05 1,57 2,6 2.4
Konpip xemip 0,5 1,05 1,57 1,7 2,0
BBIT 1,05 1,5 1,37 1,5 2,5
Ammodoc 1,05 2,1 1,57 0,37 1,5
Kyxipt 0,6 0,2 1,57 0,37 1,7
K,CO, 2,1 1,05 0,37 1,57 1,9
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IIuTTiK KOMIIOHEHTTEP/IIH KAaThIHACKHI |1-KecTe-
ne xentipinres (ITormosa A.A. 1991: 67).

2017 >xpuImbIH MaMblp aibiHBIH 13 men 14
apanbpiFbiHIa «JKackenryy ajmkanTapbelHIA KyTepi,
KYHOAFrbIC JKOHE aK Kyrepi moHaepi ceoimmi, 2017
KeUIIBIH 19  Mambipeiana Oppabackl  aygaHbl,
Teptkyn aysusiaaars! «Map» KIIC yuackecinne
MakTa Jakpuibl, aid 2017 xeuibiH 15 MaMbIpblHaH
9 mayceimMbIHa Jieiiin «Kanracra» erinmi (ITpo3una
ML 1960 : 208).

Op GeuikTiH ayaansl 30 M>Kypasl. Eckepriiren
aynan 15 m? Kypaasl. bapibiK arpoTeXHUKAIBIK, I11a-
paJiap kanmbira Oipzei onmicrieH xyprizinai. Cyapy
TacLT ecenke aiy oiciMmer 10 MeTp/IeH aHBIKTaIBII
OTBIP/Ibl. Bapiblk TokipuOe I PeTTEeH KacallbIH-
1el. XKyrepinin cebiny HopMacs! 18 kr/ra, ak xyrepi
15 kr/ra sxoHe KyHOArsIC 13 Kr/Ta, MIoHACPIIH OpHAa-
Jacy TepeHIiri 6-7 cM. ToJBIKKaH/IbI YPBIKTaHYJIAP
7 xyune Oatikannet ([Tomaskuna JI.B., Korosa JL.T.,
Jly6nuna E.B. 1999:208).

OciMaIKTepl epTe KEe3eHIEe KOPEKTIK 3Jie-
MEHTTEPMEH KaMTaMachl3 €Ty OHIMIUIIK IeH
OHBIH CamnachlH JKOFApPBUIATATHIHBIH alTa KeTy
KepeK.

AybUl HIapyallbUIbIK JaKbUIIAphl ©CIMIIKTe-
PiHIH 6Cyi MEH caItachIHBIH e3repici OHJeNTeH Ma-
TpHila OOMBIHIIA aHBIKTAJILINT OThIPIbI (EBTOKMMO-
Ba I".A., Mosrosa H.II. 1980 : 209-213).

Bereranusuiblk Ke3eHIE €CelKe aly jkoHe Oa-
kbutay CorosHUXM (1983) BereraiusuiblK Toxi-
pubenepiMeH KypTi3iIin OTbIpABL:

— 0Oac carakThIH OWIKTIri mamy ¢azamapsel OOH-
BIHIIIA;

— KeMicTi cabakTap MEH JKeMic aF3aJapbIHbIH
Ty3U1yl 1amy Qazanapsl OOHBIHIIA;

— XHMMHUSUIBIK capanTama YIIiH 6CiMJIK yiriiepi
MeH TOMBIpaK yiriiepi ¢azanap OOHbIHIIA;

— XHMFBSUTIBIK ~capamnTama VIOiH €TiH JKoHe
TOIIBIPAK YITIEPiH )KUHAY.

Ic xysingeri MaTepuaizapibl CTATHKAJIBIK
enyeyni b.A. JlocnexoBteiy (1979) amici OoiiprHIIa
xyprizai (Yepusix H.A., OBuapenko M.M., IToro-
Buuena JILJI. 1995:101-107).

Erin ankaObIHOAFbl CHIHAKTAp aybUl IIapya-
HIBUTBIK, JaKBUIAAPBIHBIH OHIMJIECpiH alTapIibIKTal
10-20% ecipni, MamimMeTTepi TOMEHJeEri 2-KecTe-
ne kentipinren (I'puna A.B., Jlu C.K., 3sipun H.I'.
1980:198-202).

2-kecte — «XKAMB-70» (2-6 chiHaManap) THIHAUTKBILIBIH KOJNJAHFAH KOHE THIHANUTKBII KOJJaHOAaFraH Ke3Zeri alblHFaH eriHHIH

MeiIepi
JlaKbLIIap/BIH 2017 xbunapiy 15 Tambiseiaan 11 kazanra aeifinri 6ip M? erin anKaObIHAH abIHFAH CMiHHIH MOJIIIepi, KT
araybl Bakpuiay Cpirama Nel Crinama Ne2 Cpigama Ne3 Crinama Ne4 Crinama Ne5
1 2 3 4 5 6 7
Kyrepi 5,39 6,16 6,74 6,14 6,24 6,34
AK xyrepi 39,83 43,76 49,09 45,50 48,50 48,96
Kynb6arsic 2,41 2,57 2,65 2,87 2,83 2,67
Ke13anak 36,7 44,47 49,09 45,17 48,53 49,03
Ypwme Oyprax 1,82 1,95 2,34 2,08 2,53 2,10
Cabi3 2,85 3,20 3,35 3,15 3,50 3,25
ki maKTa 3,14 3,52 3,62 3,56 3,73 3,47

3-kecte — 2017 sxpuiabiH 15 TampI3piHaH 11 Ka3aHFa JISHiHT1 €TiH aKaObIHAH aJbIHFAH KYTEPiHiH eJIIeMaepi, CM

[Tapamerpuep Bbakpuiay Ceinama Nel Coinama Ne2 Chinama Ne3 Ceinama Ne4 Coizama Ne5
catars €M 220 300 310 295 305 315
o CM 95 110 120 115 120 122

§ s M 3 32 3,5 33 35 3.6
— 15 26 25 24 23 25

O yrepis M 3 4 4.2 4.1 3.8 3,5
JKyrepi canmarsl, T 190 260 275 270 260 265
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4-kecte — 2017 xbunbiH 15 Tambi3biHaH 11 Ka3aHFa JSHiHTI eTiH aKaObIHAH aJIbIHFaH COOI3/IiH emeMaepi, cM

[TapameTpaep bakpuiay CeiHama Nel Coiama Ne2 CoiHama Ne3 CeiHama Ne4 CoiHama Ne5
gy M 5 5,5 5.4 5.8 6 5.7
b o> M 1,5-1,8 2-2,2 2,1-2,4 2-23 2,1-2,4 2,2-2,3
- 38-40 45-46 45-47 42-45 46-48 45-48
caJMarbl, T 65 75 78 84 90 86

5-kecte — 30.05.17x. — 15.08.17 x.

apaJIBIFbIH/IA OJIIICHTeH XyrepiHiH ouikriri (h), cm

OmnuienreH kyHzaep | baxkpuiay Ceinama Nel Coinama Ne2 Cpiaama Ne3 Ceinama Ne4 Coiaama Ne5
30.05.17. 7 10 12 14 14 13
10.06.17. 28 35 38 39 395 39
20.06.17. 52 76 80 80,5 81 85
30.06.17. 77 125 120 128 130 132
10.07.17. 102 186 195 200 198 190
20.07.17. 126 238 200 242 241 245
30.07.17. 151 270 268 272 275 270
07.08.17. 175 285 290 292 295 212
15.08.17. 220 300 310 295 305 315

6-xecte — 30.05.17 x. — 15.08.17 5. apaynbIFbIH/a OJIICHISH CA0I3/IiH Y3BbIH/IBIFBI, CM

OUnIIeHreH KyHaep Bakpinay Ceinama Nel Cpiama Ne2 ChiHama Ne3 Coiaama Ne4 Coiaama Ne5
30.05.17. 2-3 4,1 4,2 4,1 4,5 4,3
10.06.17. 7.2 8,6 8 8,2 8,4 8,1
20.06.17. 12,1 134 13,2 13,5 13,8 13,6
30.06.17. 17 17,9 18 18,4 18,2 18,5
10.07.17. 232 242 24,5 24,8 24,6 243
20.07.17. 28,5 30,5 31,2 32,5 31,8 32,2
30.07.17. 31,4 35 36 35,8 36 35,5
07.08.17. 35.6 41,5 42 40,5 41,5 40,8
15.08.17. 38-40 45 47 42 46 45

«OciMaikTepli KOpray >KOHE KapaHTHH Ka3ak
FBUIBIMU-3epTTeY MHCTUTYTHD JKIIC nectunumi-
T€p TOKCHKOJOTHICH 3€PTXaHAChIHJA TOIBIPAK
JKOHE OCIMIIIK OHIMACPIHIH KYPaMBIHIAFbl KaJIBIK
MECTULMATEP/IIH, aybIP METAJIAP IbIH )KOHE HUTPAT-
TapIbIH MOJIIIEePi aHBIKTAJIJIbI.

KypambiHia KBINIKBUIFA TYPAKThl  XJIOPOP-
ranukaiblK necturuarepi 6ap (AT xoHe OHBIH
e3repic enimaepi, [ X" nzomepi) sxcTpakTinepai
Tazajay YIIiH DKCTPaKTLIEpAl KYKIPTKBIIKBUIIBI
omicien Tazananel. CapanranaThlH 3aTrTap MeEH
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KOCBUIBICTApbIHA CAaHABIK Tallaylbl ra3-CYHbIKTHI
XxpoMatorpadus omiciMmen kyprizui  (Jzay K.
1990:352).

TonbIpak KypaMblHa 9Cep €TETiH 3USH/IbI 3aTTap-
JIbl aHBIKTAY Tra3-CyHbIK Xpomarorpadusi diciMeH
9JIEKTPOH/IBI KapMay JeTeKTopsl Oap «Shimadzuy»
KYPBUIFBICEIMEH KYPri3iami. XpoMaTorpadusuIbiK
xarnaii: karcyina SRB-608, y3biaabirer 30 M, imiki
muametpi 0,25 mm. barana temneparypacsl — 250
°C, Oymany — 280 °C, merextop — 300 °C, asor
AFbIHBIHBIH )KbULIAMIBIFBI 3MJ / MuH. CTaHIAPTTHI
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JKOHE TaJIJTAaHATHIH EPITIH/IACTI ATMKBOTTHIH KOJIeMi
1 MK Kypainbl. benrineHreH KOHIICHTPAIIUSHBIH
nmuanazonbl 0,001-0,2 mr / kr kypaiael (Daii3os
K.I1I., benmru6aee M.E. 1995:126-135).

Kypoineer mapracvl, maby weei, oHOipyOiy
MONBIKMBIZL  JHCIHE — SUSUEHATLIK — CIAHOapm-
map. «Shimadzuy» CaH ITuH Ne 6.02.002-97, 'H
1.1546-96.

Ayblp MeTannmapAsl CiHipin, Oaiinmam TacTaii-
TBIH 3aTTapfa KeJeci XUMMKAJIBIK KOCBUIBICTAP.IbI
KATKpI3yFa OONajbl: CHJIMKATTap, aAJIOMCHIIU-
KarTap, TOTBIKTAp, THIPOTOTHIKTap, MHHEPAJIbI
TY31ap, ca3 MUHEpangapsl (KAOJIMHUT, CMEKTHT, UII-
JIMT, XJIOPHUT, BEPMUKYIIUT), KapOOHATTAP, CYIb(UI,
cyabdar, xaopuarep, 1.0. (Aiinocosa C.C., AxTae-
Ba H.3. 2011: 35-41).

7-kecte — «Kanap» JKIIC cpiHaK anKaOBIHAAFEI aybIp METATIAPIBIH KYpaMbl

No ) ) ) AybIp MeTaaap araysl, Mr/am’
Yari araybl Yari any KyHi
n/n Cu Pb Zn cd
T"“gg’a‘“ 0,0030 0,0029 0,0167 0,0
18 0,0282 0.0030 0.0159 0.0
1 2B 02.06.2017r. 0,0288 0.0032 0.0158 0.0
3p 0,0275 0.0030 0.0160 0.0
48 0,0289 0.0039 0.0159 0.0
58 0,0275 0.0029 0.0160 0.0
T"“(‘;;pa’“ 0,0275 0.0027 0.0169 0.0
I8 0,0272 0.0029 0.0169 0.0
2 2B 02.06.2017r. 0,0278 0.0032 0.0159 0.0
3 0.0279 0.0033 0.0163 0.0
4p 0,0280 0.0039 0.0159 0.0
58 0,0283 0.0032 0.0158 0.0
Torg’_“l’a‘“ 0,0277 0.0029 0.0169 0.0
B-2 0,0270 0.0029 0.0167 0.0
3 B-3 02.06.2017c 0,0274 0.0031 0.0164 0.0
B-4 0,0271 0.0033 0.0163 0.0
B-5 0,0279 0.0030 0.0163 0.0
Baxsuiay 0,0280 0.0030 0.0167 0.0
KopbITHIHIBI OO IBIPMANTBIH JKOJAAP/IBI KapacTeIpy KaxeT. Comn

AyBIp MeTangapMeH JIaCTaHyBIHBIH aJIbIH Ay
ylIiH, OipiHIIiZIeH, Ka3ipri eHepKacil canachiHaa
KOJIZIAHBII KYPreH TeXHOJIOTHSIapAb KYPT ©3TepTill,
KOpIIaFaH OpTara JACTAayNIbl 3aTTap/AblH TYCYiH

MakcaTrTa JKYPri3uireH J1abopaToOpUsIIBIK 3epTTey-
nep HoTmwkeciame OHTycTik KazakcTaH 0OIBICHIHBIH
KOKOHIC JaKbUIIAPbIHIaFbl XJIOPOPraHUKAJIBIK IIe-
CTUIIMJTEp MEH ayblp MeTalap KaJJAbIKTaphl Ta-
OBLIMAJIEL.

OjeduerTep

1 bBumaramberosa I.A. « TonbIpaKkThIH XMMUSIIBIK KYPaMbl JKOHE OHBIH YITbI 3aTTapMeH JlacTaHybl» KP aybut miapyamsuibiFbiHa
eHOeK CiHipreH KpI3MeTkepi mpodeccop baibkymanoB Onyap baibkymanyibiHbiH 70 jKacka TONYbIHA apHAJIFaH XaJlbIKapasbIK
FBUIBIMH-TXIpnOelik koHpepeHuusicol. — Anmars, 2008. — 309-312 6.
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NEW DATA ON MORPHOMETRY AND BIOLOGY
OF ALIEN SNAKEHEAD CHANNA ARGUS IN THE SYRDARYA RIVER

The Amur (or northern) snakehead, Channa argus (Cantor, 1842), was unintentionally introduced
in the Aral basin in 1961-1963. This fish species now distributed worldwide and is considered as a
dangerous invader. Furthermore number and abundance of alien fish species is considered as an index
of unfavorable state of water ecosystems. Therefore, the investigation of morphological and biological
variability in space and time should reveal ecological plasticity of the population of Amur snakehead in
the Syrdarya River. Fishes for the examination were caught using standard fishing tackles. Physical and
chemical water characteristics were assessed by the most common methods. Turbidity of the water, salin-
ity, temperature and pH, color and odor of the water were determined. The population of snakehead was
presented by adult and young fishes. Growth rate was slowly than in the first time of naturalization. Com-
parative analysis of morphological features did reveal neither significant shifts nor reduction of variability
of the population in the Syrdarya River. Adult fishes cared their young fishes longer that it was supposed
before. Grow rate of the fishes was slowly than in the first time after introduction. Minimal body length
of mature fishes was about 280 mm. Amur snakehead is trophic competitor with indigenous piscivorous
fish species. Now the Amur snakehead is a regular member of fish community in the Syrdarya River.

Key words: Channa argus, Amur snakehead, Syrdarya River, morphology, biology
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Cbipaapus e3eHiHAeri amyp xbiraH6ac Channa argus 6aAbIFbIHbIH,
61OAOIUSICbI XKdHe MOPPOAOTMSICbI TYPaAbl XKaHa MAAiMeTTep

AMyp xbiraHb6ac Channa argus (Cantor, 1842) 6aabifbl 1960 Xbiaaapbl ApaA TeHisi 6accenHiHe
KE3AENCOK, >KepCiHAipiAreH. Bya Typ >XepriAikti Typaepre kayinti 60Abin Tabbiraabl. CykoirimMa
>KaFAarbIHbIH KepceTKiwTepiHiH 6ipi 6erae 6aabik TypAepiHiH KenTiri 60Abin TabbiraAbl. bi3aiH
3epTTeyiMi3aeri  MakcaTbIMbl3, >KbIAAHOAC —OAAbIFbIHbIH  MOPOAOTMSABIK,  XKOHE OUOAOTUSIABIK,
epeKLIeAIKTEPIH 3epTTey >aHe GacTarnkbl XXepCiHAIPIAreH yakbITTarbl aBTOPAAPAbIH MOAIMETTEpIMEH
CaAbICTbIpy GOAbIN TabblAaabl. AyAay YLUiH CTaHAQPTTbl ayAdy KypaAAapbl ManAAAQHbIAAbI KOHe
MOPGOMETPUSIABIK, TanAdy ASCTYPAI cxema 6GonbiHwa xyprisiaai. Cy Temnepatypa, AacTaHy,
MUHeparaaHy, pH, epitiareH otTteri 3epTTeaai. Ocbl MapameTpAepAiH eAeyAi aybITKybl CYAbIH,
LWbIFAPbIAY PEXMMIHE >K8HE MXTMOMayHaHbIH aAYaHTYPAIAIK KYPbIAbIMbIH aHbIKTayFa GalAaHbICTbI.
AAbIHFAH MBAIMETTEpre KaparaHAa, MOPOMETPUSIAbIK, KOPCETKILITEPAIH, KOMWIAIrIHAE 63reprilTikrep
aHblKTaAFaH >KOK. bBypbiHFblFa KaparaHAQ, aTaAblK, >XOHe aHaAblKTapbl ©3AEpiHiH yprakTapbiHa
y3aK, yakbIT 0OMbl KaMKOPAbIK, >KaCaiTbiHbl OanKaAAbl. AMHENMAIK ©Cy >KbIAAAMAbIFbI (AEHECIHIH
Y3bIHAbIFbIHbIH, ©CYi) OYpbIHFbI KOPCETIATEH MOAIMETTepre KaparaHAa TOMeH. YbIAABIPbIK, LALLYbI
nopumoHAbl, Cbipaapust ©3eHIHAE YbIAABIPBIKTbI 2-3 peT LWallaAbl, KOKTEMHEH >Ka3Fbl YaKbITKa AEMIHTI
apanblkTa. XXbIHbICTbIK, XETIAYy Ke3eHIHAE MMHUMAAAbl AeHe Y3blHAbIFbl 280 MM Kypanabl. ©3eHHiH,
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TOMEHT aFbICbIHAAFbI >KEPAEPAE >KbiAaHOAC OaAbIFbl XKEPrIAIKTI >KbIPTKbIW GaAbIKTapAbIH KOperiHe
Goacekenec 0GOAbIN Tabbinaabl. Kasipri yakpiTra, »biAaHOac 6asbikTap Cbipaapusi ©3eHiHAE yHemi
TipWiAiK eTeTiH TypAepAiH 6ipi 60AbIN TabblAaAbI.

Ty#in cesaep: Channa argus, amyp xbiraH6ac, Coipaapbsi, MOpdoAorus, 61oAOTUS.

Mammaos H.LLL.", Ammnp6ekosa ®.T.", Xabnbyaamn P.X.1,
Aanabbaes XK.A.2, bekkoxaesa A.K.!, Koxxabaesa 2.b."
'Kasaxckuit HauMOHaAbHbIN yHUBEPCUTET MmeHn aab-Dapabu, HMIM npobaem 6roaorum n 6rotexHoAormu,

KasaxcraH, r. AAmaTbl, e-mail: mamilov@gmail.com
2KapaTayckui 6uocepHbii 3anoBearuk, KasaxcraH, r. Kernray, e-mail: karatau_oopt@mail.ru

HoBble AaHHble Mo mopdpomeTpumn n GMOAOTUMU
yy)xepoaHoro 3meerorosa Channa argus B p. Cbipaapbs

Amypckuii 3meeronoB Channa argus (Cantor, 1842) 6biA HeHamepeHHO BCeAeH B 0GaccenH
ApaAbCKOro Mopst B Hadaae 1960-X rOAOB. ITOT BUA CUMTAETCS OAHUM 13 HaMBOAEE OMACHbIX BCEAEHLIEB.
Kpome Toro, obuamne u COCTOSIHME Yy>KEPOAHbBIX BUAOB MOFYT CAY>KWUTb MHAMKATOPaMM COCTOSIHUS
BOAOEMOB M MCTOUYHMKaMKM KX HebAaronoayums. Lleablo npoBeaeHHOM paboTbl SBASAOCH M3yueHue
MOP(OAOrMYECKON USMEHUMBOCTM M BUOAOTMUYECKMX XapaKTEPUCTUK 3MEErOAOBA B CPAaBHEHMM C PAHHUM
NeproAOM HaTypaAM3aumm B 3TOM 6accerHe. AAS OTAOBA Pbl6 MPUMEHSIAMCh CTAaHAAPTHbIE OPYAMS
AoBa. NokasaHo, YTO KpioukoBasi CHaCTb 06AaAAET HOABLLION CEAEKTUBHOCTBIO B OTHOLLEHUM AQHHOTO
BMAQ. Tak>Ke M3yUYaAnCb OCHOBHbIE XapaKTEPUCTUKM CPeAbl 0OMTaHUS — TemrnepaTypa, MyTHOCTb, pH,
COA€Ep>KaHMe PacTBOPEHHOIO B BOAE KMCAOPOAQ. M3MeHeHWe 3TUX MapamMeTpoB 3aBUCUT OT PeXXmnma
nonyckoB Boabl B p.Cbipaapbe M BAMSET Ha COCTOsiHME coobulectBa pbi6. B cpaBHeHMM C AaHHbIMM
NPEeAbIAYLLMX aBTOPOB HE BbISIBAEHO CYLLECTBEHHbIX M3MEHEHWn MOP(OMETPUYECKMX MOKa3aTeAen.
Broaormueckon 0Co6eHHOCTBIO IBASIETCS GOAEE MPOAOAKUTEAbHbIN, YEM 3TO MPEANOAAraAOCh paHee,
nepuoA 3a60Tbl B3POCAbIX 0CO6ei 0 cBoem NoTomcTee. CKOPOCTb AMHEMHOIO POCTa OKa3aAaCb MeHbLLE,
YemM B PaHHMX MCTOYHMKax. HepecT nopumnonHbii, B p.Coipaapbe NPOXOAMT 2-3 pas3a B TeueHue AeTa.
MWHMMaABHBIN pasMep TeAa MPU AOCTMXKEHMM MOAOBOM 3PEAOCTM COCTaBAsSieT OKOAO 280 mm. Ha
n3yyeHHoM yuactke p.CbipaapbM 3MEEroAOB SBASETCS KOHKYPEHTOM B MUTAHMKM MECTHbIX XMLLHbIX
BMAOB pblb. B HacTosliee BpemMsi 3MEErOAOB CTaA OAHMM M3 MOCTOSIHHbIX YAEHOB Co06LLecTBa pblb
peku CbipaAapbMy.

KatoueBbie caoBa: Channa argus, amypckuii 3meeronos, Cbipaapbsi, MOPGOAOTUsl, GUOAOT .

Introduction

Non-indigenous species have become a
widespread and significant component of human-
induced global environmental change, and are
having a major impact on the Earth’s ecosystems
(Biological invasions..., 2004:1-436; Simberloff
et al., 2013:58-66). Alien species do significant
impact to aquatic and terrestrial ecosystems. The
chief factors affecting fish in watersheds around
the world are habitat loss and species introductions,
followed by chemical pollution, hybridization,
and overharvesting (Allan, Flecker, 1993: 32-43;
Saunders et al., 2002: 30-41; Closs et al., 2016:
37-75). Exotic fishes are widely recognized as a
major disturbance agent for native fish. Evaluating
the ecological effects of invaders presents many
challenges and the problem is greatly augmented in
parts of the world where the native fauna is poorly
known and where exotic species are commonplace
(Pascual et al., 2002:101-113).

The integrity of aquatic ecosystems was
disturbed worldwide after intentional and
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unintentional introductions and invasions (Moyle,
Light, 1996: 149-161; Riccardi, Maclsaac, 2011:
211-224). Biological invasions have become
numerous in freshwaters around the world. As a
result, many bodies of fresh water now contain
dozens of alien species. Alien fishes disrupt the
food web from its apex or centre. Alien species
create ‘‘no-analogue’ ecosystems that will be
difficult to manage in the future. Interactions
between alien species and other contemporary
stressors of fresh water ecosystems are strong and
varied. Because disturbance is generally thought
to favour invasions, stressed ecosystems may be
especially susceptible to invasions, as are highly
artificial ecosystems. In turn, alien species can
strongly alter the hydrology, biogeochemical
cycling, and biotic composition of invaded
ecosystems, and thus modulate the effects of
other stressors (Strayer, 2010: 152-174; Riccardi,
Maclsaac, 2011: 211-224). Matsuzaki et al.
(2013: 1071-1082) demonstrated that both exotic
and translocated species may change functional
diversity and functional group composition, which
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might have dramatic consequences for ecosystem
processes.

Native fish fauna of the basin of the Aral Sea was
drastically changed during second part of the XX-
th century after unreasonable water management
and introduction of alien fishes (Ermakhanov et
al., 2012:3-9). The Amur (or northern) snakehead,
Channa argus (Cantor, 1842), was unintentionally
introduced in the Aral basin in 1961-1963
(Doukravets, Mitrofanov, 1992: 6-44). This fish
species now distributed worldwide and considered
as a dangerous invader (Courtenay, Williams, 2004:
1-143; Gascho Landis et al., 2011:123-131).

Biological and phenotypic plasticity, namely
the ability of an organism to express different
phenotypes from a single genotype in response to
its environment, can help to understand how well
is state of fish populations (Willis et al., 2005: 284—
295; Pérez-Rodriguez et al., 2013: 62-70). Therefore
we conducted this investigation of Amur snakehead
in the Syrdarya River.

Materials and methods

The investigation was carried out in the Kargaly
State Wildlife Sanctuary located on the Syrdarya
River southward of the Shiili town (the cordon situ-
ated at 43°57°52.2» N, 66°48°52.5» E). Fishes for
the examination were caught using hook fishing
tackles and gill nets 25 length and mesh sizes from
30 to 60 mm.

Data were collected in summer time 2014-2017.
Physical and chemical water characteristics were

assessed by the most common methods (Unified...,
1973: 1-346; Handbook..., 1977:1-541). Turbidity
of the water was determined using a turbiditymeter
HI 93703 «Hanna Instrumentsy, salinity, tempera-
ture and pH — using joint device of the same manu-
facturer HI 98129. The color and odor of the water
were determined organoleptic.

Morphological analysis of fishes was per-
formed using materials fixed in 4% neutral for-
malin as it was described by [.F.Pravdin (Pravdin,
1966:1-376). Common scheme of morphometric
analysis is presented on figure 1. The following
clearly distinguishable countable characters were
examined as the number of gill rakers on the first
arch (Sp.br.); total number of vertebrae (Vert.);
scales in the lateral line (l.1.); scales above lat-
eral line and scales below lateral line; sharpen and
branched rays in the dorsal fin (D total); sharpen
and branched rays in the anal (A total), pectoral
(P) and pelvic (V) fins. All vertebrae were count-
ed including the last one bearing the hypurale
bone. The last branched ray in the second dor-
sal and anal fins, which in some fishes looks like
two separate rays, was counted as one if its main
branches grew from the same base. The last ray in
the pectoral and pelvic fins was always included
in the number of branched rays even if it was not
branched.

Total length (L, in mm), body length without
caudal fin (I, in mm), total weight (Q, in g), and
body weight without inner organs (q, in g) was
measured. Fulton’s condition factor was calculated
by L.F.Pravdin (Pravdin, 1966:1-376).

aC’ = total length (L); aC= body length or standard length (1); ao — snout length (ao); 0o’ — horizontal length of orbit (0);
o’p= postorbital head length (op); ap= head length (c); cc’ = head depth at the level of occiput (hc); amx = upper jaw length (mx);
bmd = lower jaw length (md); aD = predorsal length (aD); aV = preventral length (aV); aA = preanal length (aA);

A’c = length of the caudal peduncle (ca); AA’ = length of the base of the anal fin (1A); AZ = height of the anal fin (hA);

PP’ = length of the pectoral fin (IP); VV’ = length of the pelvic fin (IV); VA = pelvic base to anal origin length (VA).

ID — base of dorsal fin, hD — depth of dorsal fin

Figure 1 — Scheme of morphometric measurements:
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Results and discussion

Snakeheads were one of the regular fish species in
a big meander situated in the Kargaly State Wildlife
Sanctuary. The length of the meander was about 7 km
with maximal width about 300 m and depth about 4

m. The meander kept connection with the river and
so there was running water there. Volume of water in
the Syrdarya River is regulated with several irrigation
dams situated over Kargaly State Wildlife Sanctuary
and depended on precipitation and cropland area.
Some water characteristics are given in table 1.

Table 1 — Abiotic characteristics of water in the meander, 2014-2017

Abiotic characteristics of water
e Coor | qure | mubigi Fr | g | Piselved ogen | Dissolved mate,
2014 brown-green 26.5-27.3 13.00 6.8-7.2 7.9-8.0 691
2015 green 25.1-29.0 9.12 6.5-7.2 6.7-8.0 563
2016 green 27.8-28.2 12.61 6.9-7.2 7.2-7.7 691
2017 blue-green 25.1-27.2 8.31 7.4-7.5 No data 603

Snakehead lived there together with various
native and alien fish species. Pike FEsox lucius
Linnaeus, 1758; roach Rutilus rutilus (Linnaeus,
1758); Syrdarya dace Squalius squaliusculus
(Kessler, 1874); redeye Scardinius erythrophthalmus
(Linnaeus, 1758); Aral shemaya  Alburus
(Chalcalburnus) chalcoides aralensis (Berg, 1923);
stripped bystryanka Alburnoides taenatus (Kessler,
1872); asp Aspius aspius (Linnaeus, 1758); eastern
bream Abramis brama orientalis Berg, 1949; Aral
white-eye Abramis sapa aralensis Tiapkin, 1939;
sabrefish Pelecus cultratus (Linnaeus, 1758); goldfish
Carassius gibelio (Bloch, 1782); carp Cyprinus
carpio Linnaeus, 1758; perch Perca fluviatilis
Linnaeus, 1758 and sander (pike-perch) Sander
lucioperca (Linnaeus, 1758) are the indigenous for
the Syrdarya River. Alien fish species were grass
carp Ctenopharyngodon idella (Valenciennes,
1844), silver carp Hypophthalmichthys molitrix
(Valenciennes, 1844), false gudgeon Abbottina
rivularis (Basilewsky, 1855), topmouth gudgeon
(pseudorasbora) Pseudorasbora parva (Temminck
et Schlegel, 1846), sawbelly Hemiculter leucisculus
(Basilewsky, 1855), rosy bitterling Rhodeus ocellatus
(Kner, 1866), mosquitofish Gambusia holbrooki
(Girard, 1859), Chinese medaka (or ricefish) Orizias
sinensis Chen, Uwa et Chu, 1989; beautiful sleeper
Micropercops cinctus (Dabry de Thiersant, 1872);
Chinese goby Rhinogobius cheni (Nichols, 1931).
All revealed fish species were presented by adults as
well as young fishes that indicated their satisfactory
survival rate in the present conditions.

Snakehead is single predatory among alien fish
species. Native predators are pike, asp, sander, and
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perch is an omnivorous fish. Examination of the
feeding revealed prevalence of the indigenous fish
species like roach, goldfish and carp. In contrast
with indigenous piscivorous fishes, snakehead
prefers hunting close to shoreline and willingly
eats died fishes. This particularity allows selective
angling of snakehead using bits of fishes for lure.
16 specimens were snakeheads from 18 fishes that
were caught using this lure. Native piscivorous
fishes like pike-perch and pike were caught too.
In contrast with native piscivorous high water
temperature (about 28 °C) did not diminish
engorgement of snakeheads. These fishes did not
stop hunter in any time of summer days. Snakeheads
took the baits, and we observed hunting fishes in
many shallow sites.

Structure ofthe populationofsnakehead consisted
from fishes of the different ages and included adult
fishes as well as young ones. That indicated suitable
environment for snakehead reproduction. In the
Amur River basin the fishes become mature in the
2 years old and more than 300 mm of body length
(Nikol’sky, 1956: 1-551). The same happened in the
Syr Darya. There snakeheads were able to spawn
up to five times per year (Nikol’sky, 1956: 1-551).
We can suggest that snakeheads can spawn about
three times per year that correspond to the early data
(Doukravets, 1992:286-316).

Maximal body length of the fishes from our
catches was 600 mm that less that is known for
the native area (maximal total length = 100 cm
by Novikov et al., 2002: 1-552). Therefore living
conditions did not forward to long life span of
snakeheads in the Syrdarya River.
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In the Syr Darya basin the grow rate was less
than those for fish from its native range in the
Amur River basin for the first ages of life, but
after reaching sexual maturity it begin to match the

Table 2 — Body length growth of snakeheads (mm)

growth rates of fish in the native range as was shown
previously by Dukravets and Machulin (Dukravets,
Machulin, 1978:222-228). Our data show that now
Amur snakeheads grew slowly (Table 2, figure 2).

Age, years Authors,
Statistics water body
0 1 2 3 4
Minimum 102 147 226 314 435
Maximum 120 191 276 399 440
M, average 114 173 255 349 438 Our data 2012-2017,
+m, mean deviation 4.7 106 | 107 | 203 2.4 running-water meander on Syr Darya River
+s, standard deviation 6.6 13.8 14.4 27.6 2.7
number of fishes 6 9 9 8 5
Minimum 138 | 236 | 318 | 385 440 If;jf;gfglv‘ol 917927 géfzg 62é;
Doukravets, Machulin, 1978:203-208
Maximum 229 | 435 | 520 | 605 | 685 D°‘;k;f§;:;;9vgjtﬁfhi‘jl6;
Minimum 225 340 435 519 583 Nikol’sky, 1956: 1-551
Maximum 245 366 461 554 615 the Amur watershed

Figure 2 — The vertebra of snakehead
435 mm body length, July 2017, year rings are pointed

Snakeheads care about their baby fishes (Berg,
1949: ; Gouseva, Zholdasova, 1986:98-134; Popova,
2003:141-144; Gascho Landis et al., 2011: 123-

131). However participation of parents is disputable.
Some authors (Nikol’sky, 1956:1-551; Doukravets,
1992:286-316) wrote that only male care about eggs
and babies. Other authors (Soin, 1960:127-137;
Gouseva, Zholdasova, 1986:98-134) suggested both
parents care about young fishes. We observed how
two big snakeheads take care about their young fishes
when those fed in shallow waters. When observer
tried to come closer to shoreline all fishes quickly
run to brush of Vallisneria at the depth about 1.5 m.
The big fishes came to the surface after about 3-5
minutes. If any peril was not observed, the young
fishes started to feed again. In incomprehensible
situation adult fishes carried young ones from the
shoreline and hang up on the border of visibility
near to the water surface. After that young fishes
periodically came to the water surface to swallow
air and quickly went back to the deep (Figure 3).
Therefore, it was revealed that adult fishes protect
their babies much longer that was known previous
(Popova, 2003: 141-144).

Comparative analysis of morphological features
of the snakehead did not reveal neither significant
shifts nor reduction of variability in time and space
of population in the Syr Darya river (table 3).

70 Xabaprusicel. Dxonorust cepusicel. Ned (53). 2017



Mamilov N.Sh. et al.

Table 3 — Features of snakehead from different samples

Figure 3 — Care of adult snakeheads on their baby fishes (original picture)

Our data Aral watershed ‘ Amur
Features (Doukravets, 1992) (Nikol’sky, 1956)
min max Mean +m +s cv min max min max
1 2 3 4 5 6 7 8 9 10 11
L, mm 182.5 600 401.7 94.63 120.17 29.92
Ist, mm 153 515 339.2 82.05 103.91 30.63 770 745
Qg 57.45 1300 | 602.2 291.82 371.55 61.70 6600
q. g 53.53 1200 | 627.9 336.56 403.44 64.25
Fulton 0.90 1.67 1.23 0.214 0.253 20.63 No data
Clark 0.88 1.47 1.17 0.192 0.220 18.86 No data
Counted
L1 62 70 66.3 1.58 1.98 2.989 60 72 60 75
Llca 3 7 54 0.92 1.16 21.33 no data
Lls 8 10 9.0 0.53 0.76 8.399 8 12 no data
LLin 15 22 18.5 2.36 2.64 14.26 16 26 no data
D total 43 54 50.1 2.53 3.28 6.547 47 54.5 49 54
A total 28 35 334 1.23 1.78 5.327 30 38 32 38
P 17 22 18.3 0.89 1.28 7.007 16 19 no data
v 6 8 6.1 0.25 0.52 8.42 no data no data
sp.br 13 9.7 0.92 1.28 13.15 no data 10 | 12
Vert 45 60 54.4 3.35 4.14 7.616 50 60 no data
in % from Ist:
aD 329 39.2 349 1.31 1.74 4.98 26.3 38.1 344 | 41.7
pD 32 5.9 4.5 0.48 0.67 15.04 32 10.6 no data
aA 50.8 60.4 54.1 2.20 2.79 5.17 49.8 60.9 no data
aVv 37.0 47.4 40.2 1.96 2.69 6.69 35.0 42.6 no data
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Continuation of Table 3

Our data Aral watershed _ Amur
Features (Doukravets, 1992) (Nikol’sky, 1956)
min max Mean +m +s CV min max min max
1 2 3 4 5 6 7 8 9 10 11
aP 31.1 87.6 36.8 7.01 14.21 38.61 no data no data
PV 10.0 14.9 12.2 0.86 1.29 10.65 9.3 16.1 12.4 13.4
VA 12.5 15.8 14.2 0.79 0.98 6.89 11.1 20.0 no data
Ica 4.2 7.8 6.1 0.61 0.86 14.12 4.5 11.4 8.2 9.6
lc 30.1 36.9 323 1.57 2.01 6.20 24.7 34.9 29.4 36.6
ao 4.9 7.2 5.5 0.34 0.53 9.52 4.0 8.1 5.9 9.3
oh 2.3 4.6 3.1 0.53 0.69 21.89 1.5 3.9 2.3 7.1
ov 2.1 4.6 34 0.55 0.83 24.24 no data no data
op 232 26.1 24.5 0.79 1.00 4.09 17.4 24.1 22.1 22.9
1 mx 11.7 14.1 12.8 0.48 0.61 4.74 11.0 14.2 no data
I md 14.2 18.5 16.5 1.13 1.38 8.37 no data no data
hco 53 10.5 7.6 0.76 1.17 15.33 no data no data
hce 12.2 18.8 14.5 1.44 1.80 12.37 12.3 17.4 no data
io 5.3 7.5 6.0 0.46 0.60 9.94 4.5 7.2 6.1 9.0
H 15.2 22.1 17.9 1.86 2.21 12.35 15.5 25.1 18.2 19.8
h 8.0 9.9 9.0 0.35 0.48 5.29 8.1 11.0 9.4 10.1
1D 57.3 62.5 59.8 1.16 1.51 2.52 48.1 64.8 53.7 60.8
hD 6.4 14.9 8.6 1.67 2.31 26.71 4.8 10.5 8.2 10.3
1A 36.7 42.5 394 1.01 1.43 3.63 31.8 43.7 34.1 40.1
hA 6.3 13.1 8.6 1.32 1.85 21.50 5.0 12.7 8.6 11.1
1P 12.6 18.1 153 1.03 1.43 9.37 11.3 17.2 14.5 16.6
v 8.3 11.4 9.4 0.66 0.89 9.39 6.9 11.0 8.0 10.0
1Cm 15.9 19.7 18.2 0.91 1.14 6.27 13.0 14.8
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NMPOLUECCbl BOCCTAHOBAEHNA PACTUTEABHOT'O NOKPOBA
MNMACTBULL KYPTUHCKOTIO CEAbCKOTO OKPYTA
AAMATUHCKOM OBAACTH

B cratbe M3AOXKEHbI Pe3yAbTaTbl M3YYEHUS] BOCCTAHOBAEHMSI PACTUTEAbHOrO MOKpoBa nactémii
KypTuHCckoro ceabckoro okpyra. ABTOpamu MPOBEAEHO KOPPEeKTMPOBOYHOE KapTorpadupoBaHue,
X0A BOCCTAHOBAEHMS PACTUTEABHOrO MMOKPOBa M3y4YeH MyTeM COMOCTABAEHMS pPa3HOBPEMEHHbIX
AQHHbIX. B OCHOBY cCTaTbM MOAOXEHbI PE3yAbTaTbl MCCAEAOBATEAbCKMX PabOT, MPOBEAEHHbIX Ha
Tepputopun KypTuHckoro paroHa B 2015 roay, M aHaAM3 AMHAMUKKM PacTUTEAbHOro mnokpoBa. B
OCHOBY BOCCTAHOBMTEAbHOIO MPOLECca PacTUTEAbHOro MOKPOBa AAHHOrO paiioHa 6biAa MOAOXKEeHa
reoboTaHnyeckas kaprta Macwtaba 1:200000 KypTmHckoro panoHa AAMatHcKorn obaactn 1991 roaa,
CO3AQHHasi COrAACHO CBeaeHusm, cobpaHHbim T1.E. EprtaeBon n M.H. Bo3HeceHckort B 1979-1991
ropax. B npouecce nccaepoBaHmst 6bIAM BBEAEHbBI AOMIOAHEHUSI U KOPPEKTUPOBKM re060TaHNMYECKOM
KapTbl M KapTOrpahrMueckoro MeToaa, MCCAEAOBATEABCKOW LIEAbIO KOTOPOIO SIBUAMCb KOHTYPbI KapThl.
Bo Bpemsi nCccAepAOBaHMS HA aBTOTPAHCMNOPTE ObIA OPraHM30BaH MapLIPYTHbIA MAaH. BbiAM B34Tbl B
KOHTPOAb KOHTYpbl, HEOOX0AMMbIE AASI (hOPM MaplupyTa M Tonorpacuyeckor cbemku. o utoram
MNCCAEAOBaAHMS Ha OAaHKe ObIAM 3arMOAHEHbI AAHHbIE OTKOPPEKTMPOBAHHOM KapTorpadmm n3yueHHOM
TEPPUTOPUM aYAbCKOTO OKpYra. Kpome Toro, ObiA OCYLLLECTBAEH CPABHUTEAbHbIN aHAAM3 C Pe3yAbTaTamm
MCCAEAOBaHUI, npoBeaeHHbIX B 1982 roay A.lM. TMonosoit n B 2009 roay WM.P. Munp3aanHOBbIM.
BbiA caeaaH 0030p AaHHbLIX COCTOSIHMSI AQHHOTO PaiioHa 3a MOCAEAHME FOAbI, MOAYYEHHbIX TPYMMON
OTeYECTBEHHbIX reob0TaHMKOB, TakMx Kak M.P. Mmp3aamMHOB, a Takxke B pe3yAbTaTe MCCAEAOBAHMIA,
NMPOBEAEHHbIX B pamMKaxX rOCYAApPCTBEHHbIX MporpamMm MuHuctepcTBa obpasoBaHusi M Hayku PK B
nepuoa 2003, 2006, 2009 roaos. B LeAom 3a Bpemsi 06peTeHmst HeE3aBMCMMOCTH 3a 24 rOAa COCTOSHME
AQHHOIO paiioHa 3aMETHO YAYYLLIMAOCL. B 2015-2016 roaax ObiAM BBEAEHbI MOMPaBKK, BbiOPaHHbIE B
1982 roay A.T1. IMonoBoi KOHTYpbl ayAbCKOro okpyra KyptuHckoro parioHa N242, N249, N254, N256,
Ne143, N260, N261, N244, N°52, N2144, N2140, N258, N253, N247, N248, N2139 N2145. OnbITHOM
LEHHOCTbIO MCCAEAOBATEAbCKOM PaboTbl PACTUTEABHOIO MOKPOBA ayAbCKOro okpyra KypTMHCKOro
paoHa SIBUAMCb METOAbl, COOTBETCTBYIOLUME MACTOMIUHbIM YrOAMSIM M ApPUAHON TEPPUTOPUM B
LeASIX YAYULLEeHUS 3Kocdepbl U COCTOSIHMS parioHa B LeAoM. OnbITHas 3HAYMMOCTb MCCAEAOBAHMS:
paUMOHAAbHOE MCMOAb30BaHME PEeCYpCoB 3KOCUCTEMbl ayAbCKoro okpyra KypTuHckoro parioHa
COrAQCHO €ero apMAHOM TEPPUTOPUMN U COCTOSIHMIO PAaCTUTEAbHOIO NMOKPOBA panoHa.

KAloueBble cAOBa: OMyCTbiHMBaHWE, MapLUPYTHOE KOPPEKTMPOBOYHOE KapTorpadupoBaHue,
AVMHAMWKN PaCTUTEAbHOCTM, BOCCTAHOBUTEAbHbIE MPOLLECChI.

Seilkhan A.S.", Mirzadinov R.A.?

'Phd doctoral student Kazakh national agrarian university, Kazakhstan, Almaty, e-mail: ainura_seilkhan@mail.ru
2d.b.s. Kazakh national agrarian university, Kazakhstan, Almaty, e-mail: r.mirzadinov@yahoo.com
Scientific research to determine the process of restoration
of vegetation cover in the Almaty region Kurti districts

The article contains the results of the study of the restoration of the vegetation cover of the pastures

of the Kurtinsky rural district. The authors carried out corrective mapping, the course of vegetative cover
restoration was studied by comparing different data. The article is based on the results of research carried
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out on the territory of the Kurtinsky district in 2015 and analysis of the dynamics of vegetation cover.
The geobotanical map of the scale 1: 200000 of the Kurta district of Almaty region of 1991, based on
the information collected by P.E.Ertayeva and I.N. Voznesenskaya in 1979-1991, was based on the res-
toration process of the vegetation cover of this region. During the research, additions and corrections to
the geobotanical map and cartographic method were introduced, the research objective of which was
the contours of the map. During the study, a route plan was organized on motor vehicles. The contours
necessary for the shape of the route and the topographic survey were taken into account. According to
the results of the study, the data on the corrected cartography of the studied territory of the Aulsky district
were filled on the form. In addition, a comparative analysis was carried out with the results of studies
carried out in 1982 by A.P. Popova and in 2009, |.R. Mirzazanov. A brief survey of the state of the area
in recent years was made and a group of Russian geobotanists, such as IR Mirzadinov, conducted re-
search in the framework of the state programs of the Ministry of Education and Science of the Republic
of Kazakhstan in the period 2003, 2006, 2009. In general, during the period of gaining independence in
24 years, the state of this region has improved noticeably. In 2015-2016, amendments were introduced,
selected in 1982 by A.P. Popova contours of the Aul district of the Kurtinsky district N242, N249, N°54,
Ne56, No143, N°60, -N261, Ne44, No52, Ne144, N2140, N258, N253, Ne47, N2 48, No. 139 No. 145.
The experimental value of the research work of the vegetative cover of the Aulsky district of the Kurtinsky
district was the methods corresponding to pasture lands and arid territory in order to improve the eco-
sphere and the state of the region as a whole. Experimental significance of the study is the rational use
of the ecosystem resources of the Aulskaya district of the Kurtinsky district according to its arid territory
and the vegetation cover of the area.

Key words: desertification, route, corrective mapping, vegetation dynamics, regenerative processes.
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AAmatbl 06AbICbI KypTi aybIAABIK, OKPYTbl YKaHbIAbIMAAPbIHAAFbI
OCiMAIK )KaMbIAFbICBIHbIH, KAATIbIHA KEAY YAepicTepi

Makanaaa KypTi aybIAAbIK, OKPYTbl >KabIABIMAAPbIHAAFbI ©CIMAIK >KaMbIAFbICBIHbIH, KAAMbIHA KEAY
yAepicTepiH 3epTTey HaTuxeAepi 6asHAaaaFaH. ABTOpAap Ty3eTe KapTorpadusiaay >KYMbICTapbiH
JKYPri3reH, 6CiIMAIK »KaMbIAFbICBIHbIH, KAAMbIHA KEAY >KOAAAPbI 8P YaKbITTaFbl MOAIMETTEPAI CaAbICTbIPY
apKblAbl 3epTTeAreH. MakaaAaHblH HeriziHe KypTi ayblAABIK, OKPYTbIHbIH, TEPUTOPMACBIHAQ 2015 >KbIAbI
JKYPri3iAreH 3epTTey >KYMbICTapbIHbIH, HOTMXEAEPi MeH OCIMAIK >KaMbIAFbICbIHbIH, KAAMbIHA KEAy
AMHAMMKACbIH aHbIKTay 6apbIChbiHAAFbI GaKbIAQYAApP EHAl. ATAAFaH aMAKTbIK, OCIMAIK 5KaMbIAFbICbIHbIH,
KAAMbIHA KEAY YAEPICTEPiH aHbIKTayAa COA Ke3aeri AAMatbl 06AbICbl KypTi ayAaHbiHbiH 1991 >KbIAFbI
1:200000 maciuTtabrarbl I.E. EpraeBa meH M.H. BosHeceHckasiHbiH 1979-1991 >KbiAAap apaAblFbiHAQ
>KMHaFaH MOAIMETTEPIHIH Heri3iHAe AarblHAAAFAH reobOTaHMKAAbIK, KapTachbl Heris GoAAbl. 3epTTey
6apbiCbIHAQ re0O0TAHMKAADIK, KAPTAHbIH >K8HE apHaibl Ty3eTe KapTorpadumsAay dAICIHIH, KemerimeH
3epTTey HbiCaHbl GOAbIM TabbIAATbIH KOHTYPAAPAbIH re060TAaHUKAABIK, MAa3MYHbIHA TOAbIKTbIPYAQp
MEH TY3€eTyAep eHri3iAAi. )KyMbIC 6apbICbIHAQ aBTOKOAIKTIH KOMEriMeH apHarbl MapLIPyTTbl >KOcCrap
YMbIMAQCTBIPbIAABL.  JKypin  eTeTiH MapuwpyTTbiH MilWliHi  MeH TonorpadgusaAblk,  Tycipianimaepae
epeKLleAeHreH KaXKeTTi KOHTYpAap GakplAayFa aAblHAbL. 3epTTey KYPri3iAreH aybIAAbIK, OKPYTbIHbIH
TEPPUTOPMACBIH  KalTa Ty3eTe KapTorpausiAayAblH HOTMXKECIHAE aAblHFaH MaAiIMeTTepre
3KCTPAMNOAILMS MEH 63repTyAep apHaiibl GAaHKire TOATbIPbIAAbL. JKYMbIC 6apbiChbiHAQ XYpin ©TKeH
KOHTYpAapAaH GarkaAraH e3repictep ocbiAaH 24 bIA BYPbIH aAFalll >KaCaAFaH 3epTTey >KYMbICTapbl
meH 1982 xbiarbl A.TT. Nonoa, 2009 xbiAbl U.P. Mup3aAMHOBTapAbIH 3epTTeyAepiMeH CaAbICTbIpa
JKYPri3iAAl. ATaAMbILL ayA@HHbIH KEMIHMT XKbIAAQPAAFbl YKaFAailblHA KbICKAlla MOAIMETTepre LWOAY
>KacaAblHbIM, P.A. MMpP3aAMHOB CbIHAbI OTaHABIK, reoboTaHnk 6actaraH GipkaTtap Ton KP biAim xeHe
FBIAbIM MMHUCTPAITIMEH GOAIHFEH MEMAEKETTIK 3epTTey 6GaraapAaMarapbiHbiH, asgcbiHaa 2003, 2006,
2009 bIAAQPbI 3epTTeyAep XYPri3iAai. KaAnbl eAiMi3 ToyeACi3AITiH aAFaHHAH KeWiHr ayAaHHbIH, 24
>KbIA IWIHAET >KaFAarbl KbicKalla KeATipiaeai. 1982 »biarbl A.TT. INonoBaHbiH KypTi aybIAAbIK, OKPYTbI
GoibIHLIA TaHAAAbIM aAbiHFaH N242, N249, N254, N256, N2143, N260, N261, N244, N252, N2144, N2140,
Ne58, N°53, N247, N248, N2139 N2145 koHTypAapbiHa 2015-2016 >blApaapbl apHaribl Ty3eTyAep
EHTi3iAAl. 3epTTey >KYMbICbIHbIH TaXXipnbeAik KyHAbIAbIFbI KypTi aybIAABIK, OKPYIbIHbIH, KabIABIMABIK,
KYMiHe >XeHe apUATI TeppUTOPMUSICHbIHA apHarbl BAICTEPAIH KOMeriMeH MOHWTOPWHIICIH aHblKTayfa
api OAapAbl TEpEeHIpeK YFbliHbIM, 3epTTer OTbIPbIN GOAALIAKTAFbl aybIALIAPYALLIbIAbIKKA KAXKeTTi
NMOTEHLMAAbIH TMIMAI GaraAayFa aAblHFaH KYHAblI MOAIMETTEPAIH GapblHILA KaXKeTTIAiriHe Kapan COA
SKEPAIH 3KOXKYMECIH >KaKCcapTy MeH KAAMbIHA KeATipyre KO3AEAreH liaparapra GaraAbl Tipek Ke3i
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6oAMaK,. MakaAaHbiH TaXipUOeAik MaHbI3AbIAbIFbI KypTi ayblIAAbIK, OKPYTbIHbIH, XaibIAbIMABIK, KYHiH
aHbIKTayFa 8pi apUATI TEPPUTOPUACbIHA MOHUTOPUHTI XKYPri3yre oAapAbl XKaH-)KaKTbl 3epTTeN KeAe,
6oAallakTa TMIMAI ManAaAaHyFa aAblHFAH KYHABI AEPEKTEPAI KaXKeTTIAIriHe Kapai COA TEPPUTOPUSHBIH
>KaMbIABIMADBI YXEPAEPIHIH 3KOXKYMECiH YKaKCcapTyFa api KAAMbIHA KEATIpYre Ke3AeAreH LapaAapFa Tipek

8pi KOCbIMLLA KOMEK PeTiHAE KaXkeT 60Aapbl aHbiIK.

TyHiH ce3aep: LWOAAEHY, MApLIPYTTbIK, Ty3eTe KapTorpacdmsaay, eCiMAIKKaObIH AMHaMMKAChI,

KAAMbIHA KeAy yAepicTepi.

BBenenne

BoccranoBienre pacTHTEIBHOCTH TIOCHE TIpe-
KpallIeHusl SKCTEHCHBHOTO BBIMIAca MPOHWCXOJIUT B
apUIHON U ceMuapuIHOM 30HaxX Kak B Kazaxcraune,
tak 1 B Poccuu. Ilo pe3dynbraram ucciaenoBaHuid,
MIPOBEJICHHBIX B ITYCTBIHHBIX W TIOJYITyCTBIHHBIX
palioHax Hallled TPYNNOH, BBISBJIEHO, YTO OCTa-
TOYHOE ONYCThIHMBaHUE 3eMenb B Kazaxcrane He
npeBbimaer 11 mima ra (Mirzadinov 2008:13-14,
Mup3zagunos 2009:14-17, AxmenenoB 2012:69-72,
Heponos 2003:72-79, llumosa 2001:9-55). Ograko
BO MHOTHX ITyOJIUKANNAX A0 CHX TIOP TOBOPHUTCS 00
OIYCTHIHUBAHUH, OCOOCHHO O PACIITUPEHUU OITYCThI-
HuBaHus B Kazaxcrane. HermoHsTeH MOTHB HCCiIe0-
BaTeNel, OTPUIIAIOIINX OYEBHIHOE BOCCTAHOBJICHHE
JISTPaJIMPOBAHHBIX MACTOMI] U Oe3/10Ka3aTeIIbHO
YBEIIMYMBAIOINX TUIOIIAHM OMyCTHIHEHHBIX 3eMeb
(BamuxanoBa 2005:79-88, HarmmoHanmsHBIN atTiac
PK. Oxpyxatommas cpena u sxonorus. Jlerpagarus
pactutenbHoctu 2006:518, HanuonaneHbI aTiiac
PK.-T.3: Oxpyxatomas cpena u dKOJOTHs. IKOJI0-
ro-reo00TaHNYECKOE PAOHUPOBAHHUE IO CTEMEHU
onycteiHuBanus 2010:518, Kypoukuna 2007:40-
53, Hoxman Pecrryonmku Kazaxcran 3a 2010 rox
no BeinmosiHeHUt0 Kouseniuun OOH mo Gopebe ¢
onycteiHuBanueM, 2011:78, AxusHoBa 2014:80,
T'empnpieBa. 2014:170-178). C 2003 roma mpoBo-
IUIUCH U3YUYCHUE BOCCTAHOBUTEIBHBIX CYKIIECCUU
JIETPaJINPOBAaHHON PAaCTUTEIFHOCTH Ha Cepo3eMax
1 TIeCKax MpeAropwii 3ammmiickoro AmnaTay. Beisas-
JICHBI: MEXAHU3MBbl YCTOUYUBOCTH PACTUTEIHHOCTH
— OpraHM3MEHHBIH, (hEeHOATANTAINMOHHBIN, IOMY-
JSUOHHBIA, CyOCTUTYIIMOHHBIM, KOMITEHCAIHOH-
HBIH, OJIOYHO-CUCTEMHBIN; YPOBHH YCTOWYHMBOCTH
— CTaTUYHBIH, 3JaCTUYHBIH, IJTACTUYHBIN, IPEAKPH-
3ucHeI (Mup3aguaoB 2006:142 -147, Mupzau-
HOB 2006:160-164, Kapumos 2004:249-252, Ycen
2010:98-101, Shimwell 1971:322).

MatepuaJibl 1 METOIBI

IlepBuunoe wWccaeAOBaHWE PACTHUTCIHHOCTH
Teppuropun ObiBiero KypTuHckoro paiiona Aj-
MaTHHCKOW ob6mactu ObuI0 mpoBeneHo B 1980-1983

rogax METOAOM IIOJIEBOI'O HA3€EMHOI'O0 MapIIpyTHO-

ISSN 1563-034X

ro kaptupoBanus B macmrtade 1:50000 reoboTanu-
kamM1 KOMIIJIEKCHOTO M3BICKATENBCKOTO OTAETIEHUS
Kazrunpozem Bosnecenckoit N.H., MaxkapoBbiM
JLM., Mup3aguaossiM P.A., Kornpatsesoit JI.B.,
[Monosoit A.H., CepukbaeBpiM VY., lllenumnoBeim
B.I1. Ha ocHoBe »Tux uccinenopanuii Epraesoii I1.E.
u Bosuecenckoit MI.H. B 1993 romy Opuia coctas-
JieHa CBOJHAasi re000TaHWYECKasl KapTa B Maciirade
1:200000.

Habmonenust u ucciegoBaHusi 3a JTHHAMHUKOM
BOCCTaHOBJICHHSI PACTUTENbHOCTH Hauathl B 2003
rogy. B 2006-2009 romax wucciieoBaHUs OBLIH
noanepxansl TpanToM MOH PK o mpoekty «buo-
WHAUKAIUS COCTOSIHMSI NOYBEHHO-PACTUTENBHOTO
KOMIIOHEHTa 3KOCHCTEM apUAHBIX U CEMHAPHUIHbBIX
30H, pa3paboTKa METOAWKH W MHCTPYKIIMH OIIEHKH
HapylLIEHHOCTW», a B nocienyomem, B 2012-2014
rofibl, — TPAaHTOM IO NMPOeKTy «OILeHKa ONaCHOCTH
MIPOAOJKEHUS BCTIBIIIKH YHCIEHHOCTH KPAaCHOXBO-
CTOH IMecuaHKd M pa3paboTka Mep peaOWIMTaLUuU
3€MEJIBHOTO T'PBI3YHOI'®HHOIO BHMJa OIYCTBIHMBA-
Hus B FOxuoMm Kaszaxcraney». Ilpu nepBuyHOM Ha-
36MHOM MapLIpPyTHOM KapTorpagupoBaHUH pac-
tutenabHocTH B 1980-1983 romax npumeHsuics Bech
KOMIUIEKC TPaJWIMOHHBIX METO/I0B. B wacTHOCTH,
OHH HCIIOJIb30BAIMCH BO BpeEMsl JI€TAIbHON Ha3eM-
HOW MapIIPYTHOH ChEMKH IIPU BBIACICHUN KOHTY-
POB M HIX THUIOJOTMYECKOTO COCTaBa C MPUBSAZKON K
9KOJIOTHYECKUM YCIIOBUSIM.

[Ipu 3TOM NPOBOANIOCH TOYBEHHO-I€O0O0TAHU-
YECKOe ONHMCAHHWE PACTUTENBHOCTH, ONpeaeseHHe
ypokaiiHOcTH U cobupaics repbapuii. Bee pabo-
Thl 110 NEPBUYHOMY KapTOrpaUpOBAHUIO IIPOBO-
JWIACH coTyacHO TpeboBaHUsAM «OOIIecOr03HOM
WHCTPYKLHMH 10 TPOBEICHUIO T'e000TaHHMYECKHX
HCCIICIOBAaHUH HPUPOAHBIX KOPMOBBIX YIOAWH MU
COCTABJICHUIO KPYITHOMACIITAOHBIX TeO0OOTaHHMYE-
CKUX KapT». Bce nanpHeline KOppeKTUPOBOYHBIE
paboThI IPOBOAMINCE COrNAacHO TpeOoBaHUsM «MH-
CTPYKIIMH IO TIPOBEJICHUIO KPYITHOMACIITa0OHBIX Te-
000TaHMYECKHUX M3BICKAHUH MPUPOTHBIX KOPMOBBIX
yroauii Pecrryonmukn Kazaxcrany, « MHCTpyKInu mmo
COCTaBJICHUIO Te000TaHWYECKUX KapT MPHUPOIHBIX
KOPMOBBIX YTOAMN aIMUHUCTPATUBHBIX pallOHOBY U
«HayuyHo-MeTOAMUECKUX YKa3aHUI 110 MOHUTOPUH-
ry 3emens PecrryOnnku Kazaxcran» (O0miecoro3nas
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WHCcTpyKumss 1Mo mpoBeAeHUIO Te000TaHMYECKOTO
HCCIIEIOBaHUSl NIPUPOIHBIX KOPMOBBIX YIOAMH M
COCTABJICHUIO KPYITHOMACIITAOHBIX TeO0O0OTaHHYE-
ckux kapt 1984:105, UHcTpyKIus 1Mo NpoBENEHUIO
KpyITHOMAacCIITaOHBIX T€000TAHMYECKUX N3BICKAaHHH
MIPUPOJHBIX KopMOBBIX yroauit PK. 1995:228, Ha-
YYHO-METOIMYECKUE YKa3aHHUs IO MOHUTOPHHTY 3€-
menb PK. ['ocynapcrBennsiii komuteT PecnyOmmkn
Kazaxcran mo 3eMenbHBIM OTHOILIEHUSM U 3eMIIEY-
CTpOHCTBY, 1994:108, Mup3agunos 1986:144).

HccnenoBanus AMHAMUAKY PACTUTEIILHOCTH IIPO-
BOJIMJIMCHh HAa OCHOBE M3Y4YeHHU CyKIleccuil (BoccTa-
HOBHTEJIBHBIX WIIN TUTPECCHOHHBIX) TPEMSI METOa-
Mmu. [lepBblii — myTeM KapTUPOBaHUSI MUKPOLIEHO30B
Ha (GUKCHPOBAHHBIX MPOPHIISX IIUPHUHON 5 METPOB
u amuaoi ot 150 1o 250 metpos. Ha npodunsx npo-
BOJIMJIOCH BBISBJICHHE BOCCTAHOBUTEIBHBIX MHUKPO-
LIEHO30B B COOOIECTBAX, T.€. ©3MEHEHUH TOPHU30H-
TaJIbHOWH OJJHOPOJIHOCTH COOOIIECTBA — CTPYKTYPHI
U XapakTepa Mo3andHocTu. HeogHopoaHOCTh orpe-
JIeNsieTcss OCOOCHHOCTSIME POCTa M Pa3MHOMKEHUS
pacTeHuii, HEeOJHOPOAHOCTHIO TOBEPXHOCTH ITOYBHI,
K TOMY K€ HapylIlaeMol BbIOpOCaMM 3€MJIEPOEB, a
TaKkKe JPYyrUMH MpuIrHaMu. MHUKpOILIEHO3bI, 00pa-
3YIOIIMECS B BOCCTAHABIMBAIOIINXCS COOOIIECTBAX,
SIBIISIIOT COOOM Pa3IMyuHbIE CTAANU BOCCTAHOBIICHHUS
pPacTUTEIHHOTO OKPOBA, 3JIEMEHTHI PSAa, CMEHSIO-
Me Jpyr Apyra B IPOCTPAaHCTBE, KOTOPBIE B XO/€
pa3BUTHSA TEPPUTOPUU CMEHSIOT IpPYyr Jpyra BO
BPEMEHU B TOH K€ MOCJIEI0BATENBHOCTU. BTOpoil
— U3y4YCHHE CMEH Ha JIMHEHHBIX MPOQUIISLX SKOTO-
Hax (Karnieli 2008:2093-2105, Muller 1974:547).
OKOTOHBI BBISIBISIOTCS. B BHJE DKOJIOTHUECKHX,
IPaJAMEHTHBIX U AMHAMHYECKHX DPAJOB DKOCHCTEM,
CKOHLEHTPUPOBAHHBIX HA OTHOCUTEIBLHO KOPOTKHUX
MPOMEKYTKAX TOMOrpaUuecKoro KOHTHHYyyMa
MEXIY IOBYMSI COCEACTBYIOIIMMHU IMPOCTPAHCTBEH-
HbeIMH OOBekTamMu (MHCTpYKIUS 1O TPOBEACHUIO
KpyIMHOMAacIITaOHbIX T€000TAHUYECKUX U3bICKaHHH
MPUPOAHBIX KOpMOBBIX yroauit PK, 1995:228). 3a-
TEM CTPOSATCS 00O0OIICHHBIC TPOCTPAHCTBEHHO-BPE-
MEHHBIE PS/IbI COOOIIECTB ITyTeM MHOTO()AKTOPHON
OpJMHAIIMY TTOJyYCHHBIX Ha 9KOTOHAX JaHHBIX.

Taxum 00pa3oM B METOZE PKOTOHOB NPUMEHSI-
FOTCSI OTZEJIbHBIE IIPUEMBI CUHXPOHHO-CTaJMUHON
nuaukaryu C.B. Bukroposa (Fernandez 2012:287-
300). Tpetwii — HCTIOIB30BATIACh METOIUKA ITOBTOP-
HOTO KOPPEKTUPOBOYHOTO KapTorpadupoBaHUs
paHee 3aKapTUPOBAHHOW TEPPUTOPHUH, BbISBICHHE
HM3MEHEHUH 1 3KCTPAIOJISIINSA TOJIyYEHHbIX JaHHbBIX
Ha He noceieHHbie Tepputopuu (Roba 2009:589-
612).

KoppexTtupoBouyHoe KapTHPOBAaHUE IPOBOJIU-
JIOCh Ha Te00TaHUYECKON KapTe OBIBIIETO COBX03a

nmenn Tokama bokuna B Macmrade 1:50 000. [To-
cie pacOpMHpPOBAHHS COBX03a W YIPa3THEHUS
Kyprunckoro paiioHa 0oibliasi 4acTh TEPPUTOPUN
COBX03a HaXOAMTCH B npenenax KypTuHckoro cenb-
ckoro okpyra (Rapp 1974:77).

B mpouecce nccnenoBaHue BBISIBIEHBI CIEy-
IIME pe3ybTaThl: PACTUTEIBHOCTh, B OCHOBHOM
cocTosilas M3 TMOTyKyCTapHUYKOB (Artemisia),
JNIEPHOBHHHBIX 3J1akoB (Stipa) m sdemepeTyma,
4yTKO pearupyeT Ha Bbinac. [Ipu cpenHem Bhoimac-
HOM BO3JIEHCTBUHU CIUIONTHOM 3(heMepeTyMOBBIH
MOKPOB HECKOJIBKO Pa3pEKUBACTCS U MPOTYKTUB-
HOCTb PACTUTEIBHOCTH HECKOJBKO CHHUYKACTCS.
[Ipu cunpHOM BBHITIac€ B PAaCTUTENHHOCTH HAYH-
HalOTCS JeTpajJalluOHHbBIE TPOLECCHl: KOPEHHOU
pacTUTENBHBIA 3PeMepeTyM W3 MATIHUKA JTYKO-
BUYHOro — Poa bulbosa, 0COKHM TOJCTOCTOJIOH-
koBoi — Carex pachistilis, maXuTHUKa HyTOO-
Opasnoro — Trigonella arcuata, maxa — Papaver
pavonicum W WXCUOJHPHUOHA TaTapCcKOTO —
Ixiolirion tataricum 3aMeHSETCSd COpPHOTABHBI-
MU 3¢peMepamMu (KOCTep KPOBENbHBIH — Bromus
tectorum, neckypatausi — Descurainia sophia,
Oypauok — Alissum desertorum, xopucropa —
Chorispora tenella, nunyuku — Lappula sp., po-
roriiaBHuK Ceratocephalus ortoceras, ebenexk —
Ceratocarpus arenarius M 1p.).

JlanbHeliee ycHUJICHHE BBITIAaca MPHBOIUT K
BBITIA/ICHUIO TIOJYKYCTApPHUYKOB, JEPHOBHUHHBIX
37IaKOB, JIPYTUX MHOTOJIETHHX PacTeHHU u (HOpPMH-
POBaHUIO COPHOTPABHBIX MOIAU(PHUKAINI KOPEHHBIX
(hUTOIICHO30B.

TeppuTopus HCCIIEIOBaHHS SBISETCS MpUMe-
POM CHJIBHOM Jierpafaliuii pacTUTEILHOCTH, POUC-
IIeiel B pe3yibTaTe SKCTEHCHBHOTO TIepeBhINIaca
MPY COBXO3HOW OpraHU3alMH XKHUBOTHOBOJCTBA 0
1994-1995 rogoB. Ha tepputopuu ObIBIIETO CO-
Bx03a uMeHu Toxamna BokuHa, o01el IUI0IagBI0
36495 ra, B 1990 rony HaxoauIo0Ch roCyAapCTBEH-
Horo ckota 42721 ycnoBHast oBuerosiona. Pacuer Ha
YCIIOBHBIE OBIIETOJIOBHI UAET M0 KOIUYECTBY MOE/1a-
€MOT0 KOpMa Pa3HbIMHU JKHBOTHBIMH: KOPOBa Che/ia-
€T CTOJIBKO, CKOJIBKO ChEeJIaloT 5 OBell, JIomaab — 6
OBeIl M BepOIIOA Kak 7 oBell. Bcero B X03siicTBe
HaCYUTHIBAJIOCH OBell 29730 rojoB, KPymHOTO PO-
raroro ckora 1172, nomaneit — 1087, BepOmroa0B
— 87. Dro morojoBbe MpHUBeACHO 0e3 ydera cKoTa
MECTHBIX KHUTEJIeH, KOTOPOe COCTaBIIsIO HE MEHee
30% ot rocynapctBenHoro. [IpocToii pacuer noka-
3BIBAET, UTO Ha OJIHY TOCYIapPCTBEHHYIO OBIIETOJIO-
By npuxoauiock 0,85 ra. C yueToM 4acTHOTO CKOTa
Ha OJHY OBLETroJioBy mpuxoauiocsk 0,657 ra, mpu
HOpME 2,5 Ta, 4To B 4 pa3a MeHbIe HOpMBI (Men-
sching 1977:7-43).
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[lepBuunoe oOcnenoBanue Teppuropuii B 1982
TOJTy BBISBHJIO, YTO YCIIOBHOKOPEHHOM pPacTHUTEIh-
HBI MOKPOB TecyaHoro maccuBa «CapbITayKym»
(3117 ra) mpencraBineH OypryHOBO-COJSIHKOBBIMHU
(Artemisia scoparia—Salsola paulseni, Horaninovia
ulicina, Ceratocarpus arenarius, Eurotia ceratoides
mod.), TepeckeHoBO-coscsiHKOBRIMU  (Eurotia
ceratoides-Salsola paulseni, Horaninovia ulicina,
Ceratocarpus arenarius mod.) 1 50eJIeKOBO-TepeCKe-
HoBbIMH (Ceratocarpus arenarius-Eurotia ceratoides
mod.) MomudUKAITIAMHA TPEIITOJIOKUTEIEHO Oero-
3eMeJILHOIIONBIHHO-3(heMepeTyMoBoro  (Artemisia
terrac-albae — Ephemeretum ass.) KIMMakKCHOTO
coobmectBa. Bce 3117 ra mecuaHoro maccuBa
JerpaJipOBaHbl. Y CIIOBHOKOPEHHAS! PacTUTEIb-
HOCTh Ha HETIOJIHOPA3BUTHIX M MaJIOPA3BUTHIX I1O-
YBax pacrpoctpaHeHa Ha turomann 1812 ra. 3mech
BCTPEYAIHCh YYACTKU  y3KOJOJIbUATONOIBIHHBIX
(Artemisia sublessingiana ass.) HexerpaaupoBaH-
HBIX coobmiectB B 170 ra (9,4 %). Ocranbabie 1682
ra (90,6 %) ObLIHM AETPaAUPOBAHBI.

W3 cepnasibHON PAaCTHTEILHOCTH IO TEPPHUTO-
pUH peYHOM JOTUHBI 00MmIel turommanpio 2023 ra, Ha
Tepaccax TPEThErO YPOBHS BCTPEUAINCH YYACTKH
HeZlerpaJupoOBaHHBIX COOOIIECTB TOJNBIHA OCCHHEH
(Artemisia serotina ass.) 238 ra (11,8 %).

N3 xopeHHOH pacruTenbHOCTH 1O muato bo-
30 u Kapoii, obmeit mnomaneto 29543 ra, BcTpe-
yanuck Beero 381 ra (1,3 %) HemerpaaupoBaHHBIX

Tadmuua 1 — ConocrasieHue pa3HOBPEMEHHBIX UCCIIEJOBAaHUN

0eno3eMeNbHOMONBIHHBIX  (Artemisia terrac-albae
ass.) ¢uromeno3oB. OcrampHble y4acTku (98,7%)
ObuTH serpaaupoBaHbl. TepeckeHOBbIE co00IecTBa
B HACTOSIIIIEE BPEMsl HE CUUTAIOTCS KIMMaKCHBIMH,
MIPENICTABIAIOT COOOH OJHY M3 CTaJui BOCCTAaHO-
BUTEJILHO-JICTPAIAlIMOHHBIX ~ CyKieccui  (Sasaki
2008:145-154). Ognako MBI HE 3HaeM IIOKa TOY-
HO, Kakoe COOOIIECTBO SBISETCS KIMMAKCHBIM
JUISL TEPECKEHHUKOB TIeCKOB CapbhITayKyM U BBIJIC-
JsIeM MX B YCJIOBHO KOPEHHBIE, HO aHTPOIOI€HHO
IIPOU3BOJHBIE.

BBuny nepessinaca, n3-3a IPEBBIIICHUS JIOITY-
CTMMOM Harpy3Ku Ha nactouma, 34226 ra, nim 93,8
%, macTOuI ObUIM JOBEAEHBI O YPOBHS CHJIBHON
Jerpajalii pacTUTEIHLHOTO MTOKPOBA.

B cocTosiHnm, GMM3KOM K KIMMakcoBOMY (KO-
peHHOMY ), OBLTO Beero 2269 ra, wm 6,2 %. Pacman
coBx030B B 1994-1995 romax mpuBen K pe3komy
YMEHBIICHHUIO IOTOJIOBBSI CKOTA, BCJICACTBUE COKPa-
LICHUS MacTOUIIHON Harpy3Ku Hayajluch MPOLECCH
BOCCTAQHOBJIEHUS (JIeMyTallMu) Je€rpagupOBaHHBIX
nactoun (Kdfi Sonia 2007:213-217).

BrusiBiieH xapakTep W TEMIIbl BOCCTAHOBIICHHUS
pacTUTENLHOCTH, TPOBEICHO MOBTOPHOE KapTH-
poBaHue KOHTYpoB, rae B 2010 rony Mup3aaunos
N.P. u B 2016-2017 rony c¢ Ceitnixan A.C. npoBo-
JIAITH TT0JI00HBIE MCCleoBaHus. Pe3yiabpTaTsl U co-
MOCTaBJICHHUSI JTaHHBIX PAa3HOBPEMEHHBIX HCCIIENO0-
BaHWH NMPUBEICHBI B Ta0IHIIE 1.

PactuTensHOCTb (BOCCTAaHOBJICHHAS PACTUTEIBHOCTD — I, — 2CCOLMALIMS — ass; IerPaJuPOBaHHAs BBIIIACOM %%BOCCTAHOB-
pactuTenbHOCTh — d, — Mopudukanus — mod), % ydacTust B KOHType JICHMUS,
2016-2017 rr,,
1982 r, Honosa A.II. Ceitnxan A.C, Mup3aaunos P.A. Sera
1 2 3

42Ceratocarpus arenarius — Peganum harmala, Sophora Artemisia serotina — Ephemeretum-r et Eurotia 100% -BoccT.
alopecuroides, Anabasis aphilla et ephemeretum-d (d ceratoides ass 100% 1050ra
= degraded = Chorispora tenella, Descurainia sophia,
Bromus tectorum, Alyssum desertorum, Lappula echinata,
Eremopirum orientale, Meniocus linifolius, Goraninovia
ulicina, Ceratocarpus arenarius, Trigonella arcuata et c.)
mod. 80%
Atriplex tatarica — Eurotia ceratoides mod. na 10%
Ephemeretum-d — Peganum harmala mod. 10%
45Ceratocarpus arenarius Peganum harmala mod. 70% Ephemeretum-r — Peganum harmala mod. 90% 100%-
Ceratocarpus arenarius et ephemeretum-d mod. 20% Ephemeretum-r—Eurotia ceratoides et Peganum Jierpaz.
Atriplex tatarica mod. 10% harmala mod. 10% 550 ra.
49Peganum harmala — Ephemeretum-d mod. 60% Stipa lessingiana Ephemeretum-r et Peganum 100%-BoccT.
Ceratocarpus arenarius et ephemeretum-d and Eurotia harmala ass 60% 1100ra.
ceratoides mod. 30% Stipa lessingiana — Eurotia ceratoides —
Ceratocarpus arenarius-Eurotia ceratoides et ephemeretum-d | Ephemeretum-r ass 40%
and Peganum harmala mod 10%
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Ipooonacenue mabauywr 1

PactuTenbHOCTh (BOCCTAHOBICHHAS! PACTUTEIBHOCTD — I, — ACCOLMALINS — ass; IerPaIuPOBaHHas BBIITACOM %BOCCTaHOB-

pactutenbHOCTh — d, — Moaudukanus — mod), % y4acTs B KOHType JIeHUA,

2016-2017 rr.
1982 1, IToroBa A.IL. . i SBra
’ Ceiinxan A.C, Mupsaauaos P.A.
1 2 3

S4Ceratocarpus arenarius — Peganum harmala, Sophora Eurotia ceratoides — Stipa lessingiana — 100%- BoccT.

alopecuroides, Anabasis aphylla et ephemeretum —d mod. | Ephemeretum-r ass. 85 850ra

x 70%
Ceratocarpus arenarius — Peganum harmala et
ephemeretum-d mod. 30%

Stipa lessingiana — ephemeretum-r ass. 15

56Echinops transiliensis — Ceratocarpus arenarius et
Peganum harmala mod. 100%

Stipa lessingiana — Ephemeretum-r et Cousinia
alata ass. 80%

Stipa lessingiana — Peganum harmala et
ephemeretum-r mod. 20

80% BoccT.
20%-nerpa.
1250 ra
250 ra merpan.

143Peganum harmala — Ceratocarpus arenarius
etephemeretum-d mod. 80%

Echinops transiliensis — Ceratocarpus arenarius et Peganum
harmala mod. 20%

Stipa lessingiana — Ephemeretum-r et Peganum
harmala ass. 40%

Stipa lessingiana — Peganum harmala et
ephemeretum-r mod.25%

Stipa lessingiana — Convolvulus fruticosa et
Cousinia alata mod.15%

Stipa lessingiana — Sophora alopecuroides mod.
20%

40% -BOCCT.
60%- merpan.
122 ra
74ra nerpan.

60 Ceratocarpus arenarius et ephemeretum-d and Eurotia
ceratoides mod. 90%

Artemisia terrae-albae — Ephemeretum-d et Peganum
harmala ass. 10%

Ceratocarpus arenarius et ephemeretum-d and Eurotia
ceratoides mod. 90%

Artemisia terrac-albae — Ephemeretum-d et Peganum
harmala ass. 10%

Arte Artemisia terrac-albae —Ephemeretum-r
ass/90% Ephemeretum-r mod. 10%

90%-BoccT
10%- merp.
90%-BocCCT.
303 ra
30ra — merpan.

61Ceratocarpus arenarius Peganum harmala
etephemeretum-d mod. 60%

Peganum harmala — Ceratocarpus arenarius et
ephemeretum-d mod. 20%

Ceratocarpus arenarius — Eurotia ceratoides et
ephemeretum-d and Peganum harmala mod. 20%

Artemisia terrac-albae —Ephemeretum-r ass. 80%
Salsola paulseni et ephemeretum-r mod 20%

80%-BoccT.
20%- nerpan.
375 ra
75 ra ngerpan.

44Ephemeretum-d mod 60
Ceratocarpus arenarus et ephmeretum-d and Eurotia
ceratoides mod 40

Artemisia terrac-albae
Chenopodium album et ephemeretum-r mod. 60
Eurotia ceratoides ephemeretum-r ass.40

40% -BOCCT.
60%-nmerpan
249 ra
149 ra nerpan.

52Peganum harmala — Ceratocarpus arenarus et
ephemeretum-d mod. 80

Echinops transiliensis — Ceratocarpus arenarius et
Dendrostellera stachuoides and Peganum harmala mod. 20

Stipa lessingiana — Ephemeretum-r et Artemisia
terra-albae ass. 45

Stipa lessingiana — Peganumharmala et
ephemeretum-r mod. 25

Stipa lessingiana — Goebelia pachycarpa et
ephemeretum-r mod. 20

Stipa lessingiana —Convolvulus fruticosus et
Cousinia alata mod. 5

100% BoccT.
400 ra

144Peganum harmala, Anabasis aphylla — Artemisia terrae-
albae mod. 60
Peganum harmala, Sophora alopecuroides mod. 40

Artemisia terrae-albae — Peganum harmala —
Ephemeretum-r mod.100

100%-nerpan.
173 ra

140Ceratocarpus arenarus — Peganum harmala, Sophora
alopecuroides, Anabasis aphylla et emhemeretum-d mod. 70
Peganum harmala, Sophora alopecuroides mod. 15
Ceratocarpus arenarus et emhemeretum-d and Eurotia
ceratoides mod. 10

Ceratocarpus arenarus — Eurotia ceratoides et
ephemeretum-d and Peganum harmala mod. 5

Artemisia terrac-albae — Stipa lessingiana—
Ephemeretum-r et Peganum harmala ass. 60
Stipa lessingiana — Peganum harmala mod. 40

60%- BoCCT.
40%-nerpa.
122 ra
48ra nerpa.
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Ipooonocenue mabauywr 1

Ephemeretum-d mod. 25

Eurotia ceratoides — Ephemeretum-d — Ceratocarpus
arenarus mod. 15

Ceratocarpus arenarus et Nanophiton erinaceum and
ephemeretum-d mod. 10

Nanophyton erinaceum et ephemeretum-r ass. 35

PacTuTenbHOCTh (BOCCTAHOBIICHHAS! PACTUTEIBHOCTD — I, — 2CCOLMALINS — ass; JerpaipOBaHHas BBIIIACOM %BOCCTaHOB-

pacturenbHOCTb — d, — Mogudukanus — mod), % y4acTus B KOHType JICHMA,

2016-2017 rr.
1982 1., ITormosa A.IL N ’ SBra
’ Ceiinxan A.C, Mup3aanaos P.A.
1 2 3

58Ceratocarpus arenarus — Peganum harmala mod 50 Artemisia terrae-albae —Ephemeretum-r et 100%- BoccT.

Artemisia terrae-albae — Eurotia ceratoides et Eurotia ceratoides ass. 65 225ra.

53Ceratocarpus arenarus — Peganum harmala, Sophora
alopecuroides et ephemeretum-d mod. 100

Eurotia ceratoides — ephemeretum-r et Peganum
harmala ass.50

Peganum harmala — Ephemeretum-r mod. 20
Eurotia ceratoides — Stipa lessingiana —
Ephemeretum-r et Artemisia scoparia ass.10
Stipa lessingiana — Ephemeretum-r et Eurotia
ceratoides ass, 10

Ephemeretum-r mod. 10

60%-BoOCCT.
40%-nerpan.
546 ra
163ra nerpan.

47Ceratocarpus arenarus — Peganum harmala, Sophora
alopecuroides et ephemeretum-d mod. 90
Atriplex tatarica 10

Ephemeretum-r — Peganum harmala et Stipa
lessingiana mod. 65

Eurotia ceratoides — Ephemeretum-r et Peganum
harmala ass. 35

65%-nerpa.
35%-BOCCT.
375ra
244 ra nerpan.

48Peganum harmala — Ceratocarpus arenarus et
ephemeretum-d mod. 50

Peganum harmala, Sophora alopecuroides — Artemisia
terrae-albae mod. 20

Peganum harmala, Sophora alopecuroides mod. 30

Stipa lessingiana — Ephemeretum-r ass. 50
Artemisia terrae-albae — Ephemeretum-r ass. 35
Artemisia terrac-albae — Stipa lessingiana
-Ephemeretum-r ass. 15

100%-BoccT.
197 ra

139Ceratocarpus arenarus — Peganum harmala et
ephemeretum-d mod. 60

Peganum harmala — Ephemeretum-d et Ceratocarpus
arenarus mod. 20

Ceratocarpus arenarus — Eurotia ceratoides et
ephemeretum-d mod. 20

Artemisia terrae-albae — Ephemeretum ass. 80
Salsola paulseni — Ephemeretum-ret Artemisia
terrae-albae 20

100%-BoccT.
247 ra
49.4ra
Jerpaj.

145Ceratocarpus arenarus — Peganum harmala, Sophora

et ephemeretum-d and Peganum harmala mod, 30
Artemisia terrae-albae — Ceratocarpus arenarus et
ephemeretum-d mod. 15

Ceratocarpus arenarus et ephemeretum-d and Eurotia
ceratoides mod. 1

alopecuroides, Anabasis aphylla et ephemeretum-d mod. 40
Ceratocarpus arenarus — Artemisia terrae-albae sometimes

Ceratocarpus arenarus — Peganum harmala,
Sophora alopecuroides mod. 55

Artemisia terrac-albae — Ephemeretum-r et Stipa
lessingiana ass. 45

55%-nerpan.

45%- BOCCT.
125ra

69 ra gerpan.

Htoro %BoccTaHOBICHHBIX 3€MEITh
% nepagupoBaHHEIX 3eMeTb
[Tnomanu KoHTYpOB

75,8 6284ra
24,1 2005ra
8289 ra

Habnromenust 3a H3MEHEHUSIMH  PacTUTEIb-
HOCTH HPOBOAMJIMCH KaK Ha MacTOMIIAX, TaK M
Ha paHee pacraxuBaeMbIX 3eMisix. HaOmroneHus
MPOBOJMJINCH IO YETHIPEM pa3HbIM BapHaHTaM
UCIIOJIb30BaHUS:

1) py eXeroJHOM pacnaxWBaHUU U HACOCHOM
MIOJIUBE C MOCJIEAYIOUINM IPEKpaIleHueM pacraxu-

ISSN 1563-034X

BaHUs Ha aBTOMOP(HBIX Cepo3eMax CBETIIBIX CyIec-
yaHbIX 11ato bo3oit u Kapoii;

2) mpu OIHOKPATHOM pacrialllke U MOCEeBE JKUT-
HsiKa (Agropyron cristatum), Ha aBTOMOP(HBIX cepo-
3eMax CBETJIbIX cynecuaHblxX miarto bo3oit u Kapoii;

3) npu ogHOKpaTHOM pacnaxuBanuu (1992 rom)
1 HaIyCKHOM TOJIMBE C MOCJIEIYIOIUM MpeKpale-
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HUEM paclaxuBaHUs Ha MOJYTHAPOMOPQHBIX IMO-
YyBax MEpBOM HAIIONMEHHOU Teppackl peku KypTsl;

4) mpu MHOTOKpaTHOM pacnaxuBauuu (10 1992
rojia) ¥ HAIyCKHOM IOJIUBE C TOCJIEAYIOMINM Tpe-
KpalleHWeM paclaxuBaHUs Ha MOIyTHAPOMOP)-
HBIX [MO0YBax MEPBOM HAJMONMEHHOU TEPPACHl PEKU
Kypts1.

HacocHpli mosiuB Ha aBTOMOP(HBIX MECTOOOH-
TaHusAx npekpatwicst B 1991 rogy. Hecmotps Ha
o0mmue aBTOMOp(HBIC YCIOBUS MECTOOOHMTaHUS,
NPEIUIECTBYIOIUI MHOTOJIETHUN IOJUB CO31aJ
rUApOMOP(hHBIN XapakTep YCIOBHH IMpou3pacta-
Hug pactenuil. Yepes 12 net, B 2003 roay Ha 3a-
OpOIICHHBIX yYacTKaX ¢ HACOCHBIM IOJMBOM OBLI
JIOBOJIBHO TYCTO pacrpocTpaneH rpedenmux (7am-
arix ramosissima) 1-1,5 xkycra Ha 100 m?. I'peGen-
LUK BEreTHupoBaj /10 BbICOThl 70-75 cM W BbIIIE,
13-32 HEXBATKM BJIAru crosia cyxoi. ITo okpannam
MAIIH{, TI0 apblKaM, BCTPEUaJIHCh OTAEIbHBIE OT-
MHUparonie d3K3eMIusipel conoaku (Glycyrrhiza
glabra). Mexny KycTamu rpeOeHIIIKA TYCTO pOC-
na, 10 60% mpoeKTHUBHOTO MOKPHITHS U 10 50 cM
BBICOTOH, OYpPBSIHUCTO-3aJI€KHAS PACTUTEIHHOCTD:
poxb mukas (Secale silvestre), cupenus (Syrenia
siliculosa), neckypaitnust Codus (Descurainia
sophia), xopucnopa (Chorispora tenella), numy4d-
xu (Lappula sp., sp.), poxenust (Rochelia retorta),
ky3unuu (Cousinia sp., sp.) u np. lloBropHbie Ha-
ommonenns B 2005 roy mokaszanu, 94To rpeOeHIITNK
y’Ke BEreTHPOBaJ 70 BhICOTHI He OoJiee 40 cm. Kou-
MaTHYECKHE YCIOBHUS rojia OblIN 3aCyIIJTUBBIMU U
MIPOCKTHBHOE TTOKPBITHE dPeMepoB OBLIO He Ooee
40%, a BeIcOTa He TpeBhImana 30 cM. DTa TeHIEH-
LUl CHHYKEHHSI BBICOTHI BEreTalluu rpeOeHIInKa ¢
OTMHPAHUEM OTIEIBHBIX YK3EMILIIPOB TPOAOIKA-
nack 10 2008 roma. B 2009 — 2010 rogax xosnuye-
CTBO BErCTHUPYIOLINX Y OCHOBAHHS I'PEOCHIIMKOB
yxe cocraBisuia 1-2 kycra Ha rektap. OcraibHble
9K3EMILISIPBI BHICOXITU U JIa’Ke MTPUKOIKH TTOYBBI U
MpoBEpKa BereTanuu Ha riyoune 15-20 cM oT mo-
BEPXHOCTH TOKA3bIBAIH CYXOCTh CTBOJIOB TPeOCH-
muka (Mensching, 1977:7-43).

VYrnoTHeHHE Pa3pBIXJICHHOW pachailkaMy I0-
YBBI JIOCTUTIIO /IO TIPEJeNia Pe3KOr0 yMEHBIICHHS
OypsiHHCTO-3aJIe)KHOTO TpaBoctost B 2006 romy.
D¢emepoBbIif TPAaBOCTOM COCTOSUT U3 MATIMKA JTy-
koBuyHOrO (Poa bulbosa), Oypadka mycCTBIHHOTO
(Alyssum desertorum), HmaKUTHHKa TyrooOpa3HO-
ro (Trigonella arcuata) mpu pe3KoM yMEHBILICHUU
pxu. X ydactue B MPOEKTHBHOM TOKPHITHU JO-
cturano mectamu a0 10%. B 2008 romxy mabmio-
JIaNioch eIMHUYHOE BHEJAPEHHE B TPABOCTOH OCOKU
toncroctononkoBoit (Carex pachystylis), monbaHI
OenozemenpHON (Artemisia terrae-albae) u KOBbUIS

neccuHroBckoil (Stipa lessingiana) — cocTaBHBIX
KOMIIOHEHTOB KOPEHHOU PaCTUTENFHOCTH, KOTOPBIE
k 2010 romy umenu MpoOeKTUBHOE MOKPBITHE OKOJIO
1%.

B 6mmxkaiimme 3-4 ronma, mo-BUANMOMY, 3/1€Ch
HaYHET MHTEHCHBHO BOCCTAHABIUBATHCS MCXOIHAS
JIECCUHTOBOKOBBLIBHO-0€103eMeNbHOMOIBIHHAS
i 0er03eMeTbHONOIBIHHO-TIECCHHTOBOKOBBLITH-
Has accommanust (Dregne 1977:322-331, Nicholson
2006:211-219, Botter 2006:208-211).

Takum 00pa3oMm, MCKycCTBEHHOE (OPMHpOBa-
HUE TUAPOMOP(HOTo pekruMa MECTOOOUTAHUS TIPU
MPEeKpaleHnH oJINBa 3a 18 JIeT mpHuBeso K BoccTa-
HOBJICHUIO aBTOMOP(HOTO peXHMa depe3 Ipome-
KYTOUHBIH, omyruapoModueii. Ha nmato Kapot,
BJIOJIb TPacchl AJMaThl-AcTaHa, IMEIOTCS JeCATKU
TBHICSIY TEKTApPOB KOPEHHOTO YIIyUIIIEHHUS — IIOCEBOB
)utHska 1983-1984-x romos. JIo 1993 roga onm uc-
MOJIB30BAIMCH JUIS 3aTOTOBKM ceHa. lIpoekTuBHOE
MTOKPBITHE TIOYBBI JKUTHSIKOM B ITEPBBIE TOJIBI TIOCA-
KH COCTaBIsI0 B cpearem 45-50% c mampHeUImm
YMEHBIIEHHEM MO0 Mepe ucnoib3oBanud. K 2004
TOJly pa3pe’KeHHOCTh KUTHSAKA HE IO3BOJISIA HC-
MOJIb30BATh ATH y4acTKH AJis ceHoxomenus. K 2009
roAy Ha 3THX Y4YacTKax NPOEKTUBHOE IOKPBHITHE
KUTHAKA HE mpeBblmano 10% u To Ha OTHEIBHBIX
ydacTkax. [IpyuemM JepHUHBI )KUTHSIKA OBLTH PBIX-
JIBIMH, pa3ApOOIeHHBIMH, C OOJIBIINM KOJTMYECTBOM
CTapuKH, a OCBOOOJUBIIMECS YYaCTKH 3aHUMAIH
KOpEHHBIE BHJIbI: TIOJIBIHD OeJ03eMelIbHasl, MSITIUK
JYKOBUYHBIHA M OCOKA TOJICTOCTOJIONKOBASI.

B nonune pexu KypTel, Ha nepBoil Hanamoiu-
MEHHOH Teppace, Ha 3a0pOIIEHHBIX y4YacTKax Io-
CTOSIHHBIX pacnainiek (10 90-x roJIoB) ¢ HaIyCKHBIM
noauBoM Jio 2007 rona TpaBOCTOM MMeEN 3aJIeKHO-
OypBSHUCTBIA XapakTep, B IMOCIEIyIOIeM Haval
BOCCTaHABIIMBATHCS HCXOJHBI  CEIUTPSIHOBOIIO-
JILIHHO-2()eMEepOBBId  TpaBoCcTOH. MHass kapTmHA
BOCCTAHOBJIEHUSI HAOIOJAIOCh Ha YdYacTKe, pac-
naxaHHoi mox OaxueBble KyJbTypbl B 1992 rogy
Ha mwiomanu 10 ra. B nocinenyromue rofsl 3TOT
y4acToK He pacmaxuBajics. OTBanbHas BCrailka
norpedyia pacTeHUs] Ha TIYOMHY IUTY>KHOH IOJO-
mBbl. [Ipu npoBeieHUK MOYBEHHBIX MCCIICI0BAHUN
B 2003 roay Ha riyOuHe 17-21 caHTUMETPOB YETKO
HaOroancs morpeOCHHBI TYMYCOBBI TOPHU30HT
(AxmemenoB 2012:69-72), KOTOpBIH COXpaHHUICS
MecTaMu 110 Hactosimero BpemeHu. B 2003 romy
HaOJII01aT0Ch HEKOTOPOE KOJIWYECTBO IMOJBIHU Ce-
muTpsiHoi (10 3% TMPOEKTHBHOTO MOKPHITHS) B 3a-
JISKHOM TPaBOCTOE, COCTOSIIEM U3 TTAPHOJIMCTHUKA
0OBIKHOBEHHOTO (Zygophyllum fabago), nogapuun
BoctouHo#t (Dodartia orientalis), agpacmana oOBIK-
HOBeHHOTO (Peganum harmala), cupenu (Sirenia
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siliculosa), neckypaliHUH, KU AUKOH, OypauKoB M
Ip. K 2005 roay moBcroly TOMUHUPOBaja MOJbIHb
CEeNUTPSIHAsE U MECTaMU TPUOPEIKHHIIA COJIOHYAKO-
Bast (Aeluropuslitoralis). 1o pe3ynbraTam uccieno-
Baaus 2009 r. Mup3aguaoBa M.P. ObUTO BBEISIBIICHO
ciaenymiee: Artemisia serotina — Ephemeretum-r
(r=rehabilitated =Poa bulbosa, Carex pachystilis,
Trigonella arcuata) et Peganum harmala ass. 100%
BocCT. Peganum harmala- Ephemeretum-r mod.
100% nerpaagupos. Stipa lessingiana — Epheme-
retum-r — Peganum harmala et Eurotia ceratoi-
des mod. 100%-nerpamupoB. Eurotia ceratoides
— Ephemeretum-r et Stipa lessingiana ass.85 Ephe-
meretum-r-Stipa lessingiana ass 15% 100%-Boccr.
Stipa lessingiana — Ephemeretum-r ass et Echinops
transiliensis Cousinia alata, ass. 80% Stipa less-
ingiana — Peganum harmala et Stipa lessingiana
and ephemeretum-r mod.80%-Bocct.20%-nerpan
Stipa lessingiana — Peganum harmala et ephemer-
etum-r 40% Stipa lessingiana — Peganum harmala
25% Stipa lessingiana — Convolvulus fruticosa et
Echinops transiliensis and Cousinia alata mod.
15% Stipa lessingiana — Sophora alopecuroides
mod. 20% 100%-nerpan. Artemisia terrae-albae
— Ephemeretum-r ass. 80% Ephemeretum-r mod.
20% 80%-Bocct. 20%- nerpan. Artemisia terrae-
albae — Ephemeretum-r ass 60% Salsola paulseni
et ephemeretum-r and Peganum harmala mod. 40%
60%-Bocct. 40%-nerpan. Artemisia terrae-albae —
Chenopodium album mod. 60 Artemisia terrae-albae
— Ephemeretum-r ass. 40 60%-nerpaza. 40%-BoccT.
Stipa lessingiana — Peganum harmala et ephemere-
tum-r mod. 65 Stipa lessingiana — Goebelia pachy-
carpa et ephemeretum-r mod. 20 Stipa lessingiana —
Convolvulus fruticosa et Echinops transiliensis and
Cousinia alata mod. 15 100%-nerpan. Artemisia
terrae-albae — Peganum harmala et Ephemeretum-
r mod.100.100%-nerpan. Artemisia terrae-albae
Stipa lessingiana — Ephemeretum-r et Peganum
harmala ass. 60.Stipa lessingiana — Peganum har-
mala mod. 40 60%-Bocct.40%-nerpan. Artemisia
terrae-albae Ephemeretum-r et. Eurotia ceratoides
ass. 65 Nanophyton erinaceum et ephemeretum-r
ass.35. 65%-Bocct. 35%-nerpan. Eurotia ceratoides
— Ephemeretum-r et Peganum harmala 50.Peganum
harmala — Ephemeretum-r mod.20.Eurotia ceratoi-
des — Stipa lessingiana — Ephemeretum-r et Arte-
misia scoparia ass. 10.Stipa lessingiana — Epheme-
retum-r et Eurotia ceratoides ass. 10. Ephemeretum
mod. 10. 80%-nerpan. 20%-Bocct. Ephemeretum-r
— Peganum harmala et Stipa lessingiana mod. 65.
Eurotia ceratoides — Ephemeretum-r et Peganum
harmala ass.35.65%-nerpan. 35%-Boccr.  Stipa
lessingiana — Ephemeretum-r ass. 50.Artemisia
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terrae-albae — Ephemeretum-r ass. 35. Artemisia
terrae-albae — Stipa lessingiana — Ephemeretum-r
ass. 15.85%-Bocct. 15%-nerpan. Artemisia terrae-
albae — Ephemeretum-r ass.60. Salsola paulseni
et Ephemeretum-r and Artemisia terrae-albae
40.60%-Bocct. 40%-nmerpan. Ceratocarpus are-
narus—Peganum harmala, Sophora alopecuroides
mod. 65.4rtemisia terrae-albae —Ephemeretum-
r et Artemisia scoparia and Stipa lessingiana ass.
35.65%-nerpan. 35%-BoccT.

K 2010 rogy B pacTUTEIBHOCTH HE OCTAIOCH
CIICZIOB 3QJIC)KHOCTH. 3/IeCh TPOU3PACTAIOT CeH-
TPSIHOBOTIOJIBIHHO-3()eMEPOBBIE, ~ CEIUTPSHOBOIIO-
JBIHHO-2)KPEKOBBIC, AKPEKOBO-TIETPOCHMOHHEBEIE,
METPOCUMOHHUEBBIC, TOPTalOTOBbIC, T'PEOCHIIUKO-
BO-CEIUTPSHOBOIIOJIBIHHBIE coolmiecTBa (Seilkhan
2016:195).

O npexHeit pacranike MOKHO CYAUTh TOJIBKO 10
OILUTBIBILIUM apbIKaM, BJIOJIb KOTOPBIX MMPOH3pacTa-
fOT psimamMu rpedeHmuk 1 arHTHI (Halimadendron
halodendron). BriBoJibI 110 TIpOIIECCOM BOCCTAHOB-
JICHHSI PACTUTEIIBHOTO MOKpoBa KypTHHCKOTO ceib-
CKOTO OKpyra AJIMaTHHCKOW OOJacTH B TEPHOJ
2016-2017 rr., pacTUTEIHHBIN TOKPOB MPEACTABICH
IyCTBIHHOH M TIOJYMYCTHIHHOHN (IIyCTBIHHO-CTEII-
HOW) pacTUTENbHOCTHIO, XapaKTepU3yIOecs mu-
POKUM PaclpOCTPAaHEHUEM IyCTBHIHHBIX TOJIYKY-
CTapHUYKOBBIX U IOJIyKYCTAPHUKOBBIX 3JIEMEHTOB
(b7OpBI M CTEMHBIX IUIOTHOAECPHOBHHHBIX 3JaKOB.
OnoprCcTUYECKUI CITUCOK 0 MaTepuaiaMm obcie-
JoBaHHUs cocTaBisieT 164 Buma oTHocsammxes K 115
poaam u 31 ceMelcTBY.

JloMHHaHTaMU B PACTHTEIHLHOM IOKPOBE SIBJISI-
rot1cest 36 Bunos. [logasisiroliee KOJIUYECTBO BUIOB
(123 Buma — 75 %) moemaercsi CKOTOM, M3 HUX 18
BUJIOB — JICKAPCTBEHHBIC. SITOBUTHIMH CUMTAIOTCS
15 BunOB.

[Ipeobnamaromiei )KU3HEHHOH (OPMOIL SIBITSTFOT-
Csl MHOTOJIETHUKU — 112 BHJIOB, B TOM YHCJIE IJIH-
TEIPHOBET€TUPYIOIINE MHOTOJISTHHE TpaBbl — 79
BH/IOB, KyCTapHHUKOB — 14 BUIOB, TTOTyKyCTaPHUKOB
— 9 BUJIOB, KYCTapHUYKOB — 5 BHJIOB, MOJIyKyCTap-
HUYKOB — 2 BUJIA, iepeBbeB — 4 Buja. [ pymiry ogHO-
JIETHUKOB (45 BHUIOB) COCTABIIIOT NPEIACTABUTEIN
cemeiicTBa 3makoBbiX, MapeBbix, KpecTonBeTHbIX.
JByneraukamu siBisiercss 6 BUaoB. OJHOJCTHUKH
(hopMupYIOT B OCHOBHOM MOJM(DMKAIMOHHEIE Tpa-
BOCTOM (poraum recyaHblii U cymuarsiii). [loBce-
MECTHO TI0 TeppuTopunr KypTHHCKOTO CEIhCKOTO
OKpyra, He3aBHCMMO OT penbeda, Habmromaercs
pacnpocTpaHeHHe BTOPHUYHOM MOJIU(DUKAIMOHHON
PACTHTEIBHOCTH, YTO SIBISCTCS PE3yIbTaTOM Tepe-
BbITIaca. 37€Ch BCTPEUAIOTCs 30eleKoBO-ajpacia-
HOBBIC, 3(eMepoBbIc, 3PEMEPOBO-COPHOTPABHEIC,
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nebenoBo-3eMepoBbie, S0€TIEKOBbIe, aIpacHaHo-
BO-30€JICKOBBIC U JIpyTrHe. BhIpOBHEHHbBIC TLIAKOP-
HBIC Y4YaCTKH YBaJIOB ObLIN B HEOAaBHCM IIPOULIOM
pacnaxassl 1moj OorapHoe 3emyeleine, B HaCTOs-
11ee BpeMsi 3TH y4acTKH 3a0pOIIeHbL. 3/1eCh Pacipo-
CTPaHUIIUCH 30eJIEKOBO-3(heMEPOBBIC U F0EIICKOBBIC
coolmiecTBa, Ha HEOOJBIIMX y4YacTKax IMPOHCXO-

JUT BOCCTaHOBJICHHUE KOPEHHOH pacTUTEIBHOCTH;
B TPAaBOCTOE YBEIWYMBACTCS KOJIMYECTBO ITOJIBIHH
OenozemenbHON. KOHTYpBI ¢ KOPEHHOM pacTHTEIb-
HOCTBIO TPEACTAaBIICHBl  3JIAKOBO-COJISTHKOBBIMH,
0eI103eMeTbHOTIONBIHHO-2()eMEPOBBIMA, YHHTHIIO-
BO-2()eMEPOBBIMH, TEPECKEHOBO-3()eMEPOBBIMH ac-
COLIMALIHSMH.
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