ISSN 2518-1629 (Online),
ISSN 2224-5308 (Print)

KA3AKCTAH PECITYBJIMKACBHI
YJITTBIK FBUJIBIM AKAJIEMUACBIHBIH

C. K. AchennuspoB atbingarbl Ka3zak yITThIK MeIHIHHA YHUBEPCHUTETI

XABAPIIAPDI

U3BECTUA NEWS

HALII/IOHA)IBHOI71 AKAJIEMHMHN HAVYK OF THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKM KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN
Ka3zaxcknii HanuoHaJbHBIA MeTHIIHHCKHIA Asfendiyarov
yuuBepceuter uM. C. /1. Achenausipona

Kazakh National Medical University

SERIES
OF BIOLOGICAL AND MEDICAL

2 (344)

JANUARY - FEBUARY 2021

PUBLISHED SINCE JANUARY 1963

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



Bac pexakTop
HYPFOKHMH Taarar CeliT:kaHyjabl, MEAWLUHA FBUIBIMIAPBIHBIH JOKTOPBI, mpodeccop, KP
¥T A xoppecnionaent mymieci (Anmarsr, Kazakcran) H = 10

PEJAKI WA AJTKACBI:

BEPCIMBAEB Paxmerka:xbl Eckenaipyiabl (6ac penakTopablH oOpbiHOAcapsl), OHONOTHS
FBUTBIMIAPBIHBIH JOKTOPEIL, TIpodeccop, KP ¥FA akamemuri (Anmatsl, Kazakcran) H = 12

KAMBAKUH Ka6s1a KanapyJbl (0ac pexakTopabiH opbiHOAcapbl), OMONOTHS FHUIBIMAAPBIHBIH
noktopsl, mpogeccop, KP ¥YFA axanemuri (Anmatsl, Kazakcran) H = 2

BUCEHBAEB Amanreani Kyanbimoaiiyabl, Onojorus fFbUIBIMIApBIHBIH JOKTOPHI, Ipodeccop,
KP ¥FA akanemuri (Anmatsl, Kazakcran) H =7

XOXMAHH [Ixxyaut, Ceren yHuBepcuTeTiHIH (apManeBTuka (GaxkyiIbTeTiHiH (apMaKOorHO3US
Ka(eapachbIHBIH MEHI€PYLIici, KapaTbUIBICTaHy FBHUIBIMAAPBIHBIH MOHAPANIBIK OPTAIBIFBIHBIH AUPEKTOPEI
(Ceren, Bernrpus) H = 38

POCC Camup, PhD nokropsi, Muccucuny yHUBEPCUTETIHIH ©CIMAIK OHIMIEPIH FHUIBIMH 3€PTTEY
WITTBIK opTajibirbl @apmarus MexteOiniy npodeccopst (Oxchopa, AKII) H = 35

DAPYK Acana [lap, Xamaapn Anb-Mamkuaa ITBIFBIC MEAWIIMHA KOJUICIDKIHIH TPOdeccopsl,
Xampapy yausepcuretiniH [birbic Menuimna akynbreri (Kapaun, [Tokictan) H = 21

TOUIMIBIBEKOB Moken Moaaaaiiyibl, aybll MApyallbUIBIFEl FHLIGIMAAPHIHBIH IOKTOPHI,
npodeccop, KP ¥F'A akanemuri (Anmarsl, Kazakcran) H = 2

CATUTOB Abaii Opa3yiabl, OHONOTHS FBUIBIMAAPBIHBIH IOKTOpPHI, mpodeccop, KP YFTA
akanemuri (Anmartel, Kazakcran) H = 4

XYTOPAHCKHMM Buranuii, punocopus noxropst (Ph.D, hapmariet), Penunr yHuBepcuTeTiHiR
npodeccopsl (Pequnr, Aurmms) H = 40

BEHBEPUH Banepuii BacuabeBuu, (6ac pemakTopAblH  OpbIHOAcaphl), MEIHIIMHA
FBUIBIMJIAPBIHBIH TOKTOPHI, podeccop, KP ¥FA akanemuri, Kazakcran PecnyOnukacer [Ipesunenrti Ic
Bbackapmacsl MenuIHaBIK OpTalbIFBIHBIH AUPEKTOPHI (Anmmatsl, Kazakcran) H = 11

JIOKIINH Bsiuecia HoranoBuu, KP ¥YF'A akamemwri, MeIunuHa FRUTBIMIAPBIHBIH TOKTOPHI,
npodeccop, "PERSONA" xanplKapadblK KIMHUKAIBIK PENPOAYKTOIOTHSI OPTAIBIFBIHBIH JIUPEKTOPHI
(Anmartsl, Kazakcran) H = 8

CEMEHOB Baagumup I'puropseBud, 61oyI0THs FRUIBIMIAPBIHBIH JOKTOPHL, podeccop, Yysamn
pecryOnuKackIHbIH eHOeK CIiHIpreH FBUIBIM Kalparkepi, Mopdomorus, AKyIIEpiiK >KOHE Teparnus
ka(eapacbIHBIH MeHrepyIici, "UyBam MEMIIEKETTIK arpapiblKk yHuBepcuTeTi" denepanablk MEMICKETTIK
OroKeTTIK JKOoFaphl OiniM Oepy Mekemeci (Uebokcapser, UyBam Pecniyonmkackr, Peceit) H = 23

MEMNETKUH Hrops AJieKCaHAPOBUY, MEJIUIIMHA FHUIBIMIAPBIHBIH JOKTOPHI, MOHTaHa MITaThI
yHHBepcuTeTiHiH npogeccopsl (AKIL) H = 27
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I'naBHbIi pegakTop:
HYPIOKMH Taarar CeiiT:kaHoBUY, JOKTOP MEIUIMHCKUX HayK, mpodeccop, UJeH-
koppecrionaeHT HAH PK (Anmarsl, Kazaxcran) H = 10

PenakuuoHHAafA KOJJETrH:

BEPCUMBAEB Paxmerkaxun HckeHAMpoBHY (3aMECTUTENb TJIABHOTO PEAAKTOpa), IOKTOP
OmosoTHYecKux Hayk, nmpodeccop, akagemuk HAH PK (Amvarel, Kazaxctan) H = 12

KAMBAKHUH Kaobin )KanapoBuy (3aMeCTUTENb TJIABHOTO PEJAKTOPA), TOKTOP OMOIOTHYECKUX
Hayk, npodeccop, akanemuk HAH PK (Anmartel, Kazaxcran) H = 2

BUCEHBAEB Amanreabpapl KyanOaeBnu (3amecTuTenb IJIaBHOTO pEAaKTopa), OOKTOP
Omorormueckux Hayk, npodeccop, akanemuk HAH PK (Anmatsl, Kazaxcran) H =7

XOXMAHH [:xynut, 3aBenytomuii kagenpoit @apmaxornoznn @apmaneBTuieckoro GakyabTeTa
VYuusepcutera Cerena, tupekrop MexxIuCUMIUIMHAPHOTO LIEHTPa ecTecTBeHHbIX HaykK (Ceren, Benrpus)
H =238

POCC Camup, goxrop PhD, mpodeccop lllkonsr @apManuyu HAMOHATHHOTO IEHTPA HAYYHBIX
WCCIIeIOBaHUH pacTUTEIbHBIX NPOAYKTOB YHHUBepcuTera Muccucumnu (Oxcdopn, CILIA) H = 35

DAPYK Acana Jlap, mpodeccop komremka BocrouHoi mMemuruHbsl Xamaapaa amb-Mamkuaa,
¢baxynbpreT BocTouHoii MmenuiuHbl yHuBepcuTeta Xamaapaa (Kapauw, [Takucran) H = 21

TOMIIUBEKOB Maken MosnaéaeBuy, JIOKTOp CENbCKOXO3AHCTBEHHBIX HAyK, Ipodeccop,
akanemuk HAH PK (Anmater, Kasaxcran) H = 2

CAT'NTOB A6aii Opa3oBu4, TOKTOp OHMOJIOTHYECKHX Hayk, mpodeccop, akamemunk HAH PK
(Anmartsl, Kazaxcran) H = 4

XYTOPAHCKHMM Buranuii, noxtop ¢punocodun (Ph.D, papmanest), mpodeccop YHuBepcurera
Pemunra (Pemuar, Aarmmsa) H = 40

BEHBEPHUH BaJjepuii BacuibeBu4, JOKTOp METUIIMHCKHX HayK, mpodeccop, akanemuk HAH
PK, nmupexrop Memununackoro ueHtpa YmpasieHus aenamu [Ipesunmenta Pecrmybmuku Kazaxcran
(Anmartel, Kazaxcran) H = 11

JIOKIIHNH BsiueciaaB Hortanosuu, akanemuk HAH PK, gqokTop MeaumuHCckux HayK, mpodeccop,
TUPEeKTop MeXIyHapoaHOro KJIMHUYecKoro uneHtpa pemnpoaykronorun «PERSONA» (Anmatsl,
Kazaxcran) H =28

CEMEHOB Baagumup I'puropbeBud, JOKTOp OHOJOTHYECKUX HAYK, POQeccop, 3aciTyKeHHBINA
nesitens Haykm Uysamickoir PecryOnmku, 3aBemyrommii  Kadermpoir Mop¢oJOTHH, axKymepcTBa U
tepanuu, OegepanbHoe  rocylapCcTBEHHOE OMOKETHOE 00pa3oBaTeIbHOE —YUYPEXKICHHWE  BBICIIETO
oOpa3oBanus «YyBalICKuii TOCYAapCTBEHHBIN arpapHblii yHuBepcureT» (YebGokcapsr, Uysarickas
Pecmybnuika, Poccust) H = 23

IENETKUH MHrops AnekcaHapoBu4, JOKTOP MEAMIIMHCKUX HAyK, npodeccop YHHUBEpCUTETA
mrata MonTana (CLHA) H =27
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STUDY OF THE INFLUENCE OF BIOREGULATORS ON THE PRODUCTIVITY
AND DEVELOPMENT OF PLANTS GROWN BY HYDROPONICS

Abstract. In many regions of the Republic of Kazakhstan, the environmental situation is
deteriorating. The total area of the territory of the Republic of Kazakhstan according to the land balance as
of November 1, 2013 is 272.5 million hectares. In recent years, under the influence of natural and
anthropogenic factors, the volume of pastures has increased per unit area, soil fertility has decreased,
irrigation and rainwater nutrients have decreased, salinization and irrigation areas have decreased, crop
yields have decreased, and water and soil pollution are increasing, and certain species of flora and fauna
are at risk of extinction. Most of the Republic's territory is located in desert zones (60% of the territory). In
agriculture, industry and everyday life, the role of hydroponics is increasing. One of the reasons for this is
a reduction in the financial costs of tillage, protection from weeds and pests when using the hydroponics
method, as well as an increase in a large number of plants on a limited landing site. Water and mineral
fertilizers are spent more efficiently due to their repeated use. Growing plants using hydroponics is very
profitable, since in a short period of time you can get a crop using year-round and small areas. Here, an
important role is played not only by macro-and know the concentration of trace elements. As a result,
plants do not realize their potential, and therefore do not always give a high-quality product. The use of
hydroponics also reduces the financial costs of soil cultivation, protection from weeds and pests, and will
increase the number of plants on the landing site with a limited volume.

Key words: hydroponics, soil erosion, plants, nutrient medium, chemical elements, drainage,
wick, air pump, agricultural products, irrigation.

Introduction. The role of hydroponics in agriculture, industry and everyday life is increasing. A
special place in the structure of vegetable growing is occupied by growing vegetables and herbs using
hydroponics. Green vegetables are valuable depending on the high need for vitamins, mineral salts, and
other nutrients. Growing plants using hydroponics is very profitable, since in a short period of time you
can get a crop using year-round and small areas. Here, an important role is played not only by macro-and
know the concentration of trace elements. Since all plants need trace elements to create enzyme systems-
biocatalysts, including iron, manganese, zinc, chalk, molybdenum, cobalt, etc. Scientists call them
"elements of life", in the absence of these elements, the life of plants and animals is impossible. Lack of
trace elements does not lead to the destruction of plants, but causes a decrease in the speed and sequence
of processes responsible for the development of the body. As a result, plants do not realize their potential,
and therefore do not always give a high-quality product. The use of hydroponics also reduces the financial
costs of soil cultivation, protection from weeds and pests, and will increase the number of plants on the
landing site with a limited volume. Water and mineral fertilizers are spent more efficiently due to their
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repeated use. You can control the growth of plants by changing the content of the nutrient solution, the
concentration of oxygen in the solution, which increases productivity. Innovations of the traditional
method acquired in the process of cultivating crops in agriculture, reduction of factors affecting the
pollution of land and water resources, as well as the effectiveness of applying the method of hydroponics
in the country to the economy were demonstrated. Many hydroponics systems have been studied and
found to have a positive effect on the process of cultivating crops cultivated in agriculture. In comparison
with traditional methods of plant cultivation, hydroponics has a number of advantages. The plant receives
the entire supply of nutrients in the required amount. This contributes to its rapid growth and healthy
development. Fruit trees give a good harvest, and ornamental plants are characterized by abundant and
long-lasting flowering. When growing plants without supervision, you can forget about such problems as
drainage and overwork of the soil. Due to monitoring of water consumption, the amount of irrigation will
be reduced. You can forget about daily irrigation by choosing a growing system. Depending on the
amount of hydroponic capacity, watering is reduced twice a week to once a month. The plant absorbs the
actual amount of fertilizers formed during watering. Having drawn up an irrigation scheme and calculated
the required amount of fertilizers, you don't have to worry about it all the time. The use of a pesticide is
not required. Plants grown in hydroponics are not afraid of soil pests, root rot and fungal diseases. The
process of changing the place, containers of plants does not require extra effort and is easy to occur. The
roots are not injured when transplanted, they do not need to be freed from the Ground. Just add the
solution to the plant and put it in another bowl. Hydroponics is an economical way to grow plants,
especially houseplants [1-3].

Before building a hydroponic system, it is important to first consider the type of plants that need to
be grown in the system, as well as the space required for growing them. Then we need to make sure that
you have designed the system in such a way as to meet the needs of the plants (number of plants, number
of roots, oxygen for vessels, water consumption, etc.) Even after they have grown to their full size.
Because one type of hydroponic system may be good for growing some types of plants, but it may not be
the best choice for growing other crops [4-7]. However, the introduction of other types of hydroponic
systems shows that the growth process is easy, small and inexpensive. In addition, when growing many
types of plants, it is usually better to grow in different systems for certain crops, without trying to grow
them in a large system [8-9].

Depending on the type or location of the hydroponic system and plant growth trends, the type of
lighting is selected. By the time of the year, it is possible to use natural sunlight or artificial lighting for
growing crops. If possible, use natural sunlight, which does not require the simplest, unnecessary
consumption and additional equipment. However, if natural sunlight is not sufficient, the required light
source is provided with artificial plant lighting [10-12] (table 1).

Table 1-Systems of hydroponics methods

Type of system Substrate Part Recycling
Wick system Yes Compressor (optional) No
Deep water culture No Compressor No
Periodic flooding Yes/ No Watermark + timer Yes
Drip irrigation system Yes Compressor+water request Yes
Nutritional benefits Yes/ No Compressor+water request Yes
Aeroponics (air culture) No Part of water Yes

The substrate is one of the components of the hydroponics method. Some of its species are used
not only for hydroponic cultivation, but also for conventional geo-political plant cultivation. Modern
hydroponic systems have come a long way from using river gravel and sand in the very first systems. An
ideal environment may include approximately the same concentration of water and air. The plant needs
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both oxygen and nutrition. The ability of the substrate to support water / air is determined by the space
between the grains or fibers of the substrate. List of fertilizer sources for the nutrient solution. De studied
the influence of the mineral composition of the nutrient solution of Rizhk and Sshrevens and substrate
humidity on the mineral composition of hydroponic tomato fruits, "design and analysis of impurity
systems"”, an expanded simplex grid with a common centering of the nutrient solution in the space of the
cationic factor (K+, Ca2+ and Mg2+) [13]. Two substrate moisture contents (40 and 80% by volume)

were studied for each nutrient composition (table 2).

Table 2 - List of the most commonly used fertilizers and acids in hydroponics
(as well as some characteristics of interest for use in plant nutrition)

Fertilizers Formula Percentage of Solubility, g L at
nutrients 20°C
Calcium nitrate Ca(NOs3), 5H,0 | N:15,5; Ca:19 1290
Potassium nitrate KNO; N:13;K:38 316
Magnesium nitrate Mg(NOs), 6H.O | N:11; Mg:9 760
Ammonium nitrate NHiNO3 N:35 1920
The monokaliy KH2PO4 P:23; K:28 226
Monoammonium phosphate | NH4H>PO, N:12; P:60 365
Potassium sulphate K2S04 K:45; S:18 111
Magnesium sulphate MgSO, 7H,0 Mg:10; S:13 335
Ammonium sulphate (NH4)2S04 N:21; S:24 754
Potassium chloride KCI K:60; Cl:48 330

Methods of research. To get a good product, as indicated above, you must choose a hormal, well-
lit place. In the hydroponic method, strawberries need a temperature range of 57° F to 70° F (13.8° C to
21.1° C). If the amount of natural light is less or does not meet the deadlines, you must install lights with
artificial lighting. Depending on the type of strawberry crop cultivated, special nutritional solutions for
strawberries are produced and selected to ensure the ratio of specific nutrients.

The next step is selecting the tank. A large tub or bucket can be selected to work in the tank. It
should be deep enough to hold a lot of nutrient solution. Also, strong and growing strawberry seedlings
should be installed in containers in the upper part of the tank. The tank is filled with water and nutrient
solution. Mixing nutrients with water should be performed in accordance with the instructions of the wick
system of the hydroponic method. Special attention should be paid to the use of the necessary amount of
water. Because too much or too little water directly depends on the correct maturation and fruit culture
(fig.1).

Although there are several ways to grow plants with hydroponics, using a wick system is the easiest
way and requires fewer materials. It is also the most suitable and good system for growing small plants

such as strawberries.

PuTHIR
Fitile —

air pum
Stone IFpump

Figure 1- Diagram of a wick system
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Results and discussion. As the plant grows, it grows through the substrate and the lattice basket
supporting the roots, and continues to grow in the nutrient solution, providing a balanced set of plant
nutrients and oxygen for maximum root development and green mass. To grow plants in multiple
containers, it is necessary to develop a recycling system. Since checking each isolated system in this
system can be caused by the strong labor and effort required to replenish the pH, nutrient levels, and
stocks of "beer” plants. Recycling water in a circle helps not only to increase the volume of the solution,
but also to maintain the concentration of nutrients, saturation of the water with pH and oxygen. Stable
water circulation prevents any high concentration of mineral salts or increased concentration of acids in all
amounts of solution in many small tanks.

Advantages of deep water culture:

1. Plant roots have a high effect on oxygen, which contributes to vascular development and overall
plant growth.

2. Good aeration greatly increases water absorption, nutrient absorption, and cell growth.

3. It also prevents water stagnation, which can lead to vessel health, such as rot and Pythium.

The device of the deep-water culture system of the hydroponic method consists of the following
parts. The system of deep-water culture consists of tanks, latticed thieves or glasses (depending on the
intensity and volume of growth of the selected culture), an air infusion pump, and an air line.

Currently, pipelines presented on the construction market are made of the following polymers:
polyethylene, polypropylene, polyvinyl chloride, polyvinyl chloride. The most popular material for
modern sewer systems is PVC pipes. These pipes are resistant to all aggressive substances found in the
surrounding soil, industrial and domestic wastewater. In the course of research, it was very convenient to
use PVC pipes as buoyancy, able to fix the glasses with the plant and freely walk in the water exchange.
We also increased the advantages of using this type of pipeline, since part of the root system must be
located directly in a place where there is no source of sun.

Plastic cups were removed as a plant placement chamber, and holes for mounting are made from
the PVC pipe specially made above. To supply water to the lower side of the glasses, holes are made
before installation, as shown in the figure. After our glasses are ready, we prepare the pump. The
operation of the pump is very important. The pump does not need to pulsate by saturating the water with
air. If the compressors and recirculating pumps are switched off, there is a risk of a significant decrease in
oxygen at one time.

The next step is to prepare the substrate. As a substrate, expanded clay granules are ideal in a deep
water culture system. Expanded clay granules have a wide range of sizes and provide good aeration of
neutral pH and root. Also, marble stone was chosen as the second substrate as a comparative one.
Currently, due to obtaining the status of the Turkestan region, mass construction is underway. As a result
many remnants of marble stones are removed.

After selecting the Substrate, we grind it in an amount of 3-5 mm, acceptable for strengthening
vegetation. Crushed clay and marble stone are placed on the bottom of the glasses. In the next stage, we
prepare a tank that will house the water / air heater. As a reservoir, a plastic container with a capacity of
20-25 liters, a standard trapezoid was purchased. After all the items needed for the deep-water culture
system are prepared, we produce the selected plant seeds. In our practical work, cucumbers —
representatives of vegetable culture-were selected for the study.

Leave the cucumber seeds for 5-10 minutes with water from the pipe. We remove pop-UPS on the
surface and place them on cotton disks to be convenient for their production. The average length of the
seed is 0.5-0.8 cm. Leave for 2-3 days at room temperature, which will not get directly into the sun. Seeds
of grown cucumbers are transferred to a pre-prepared growing chamber.

Before placing the growing chamber in the tank to fix the plants, add a water system. In the tank
for placing water, pour water with a volume of 15-20 liters, add a pump to supply water to the tank for
attaching plants. After the system, as shown in the above diagram, is ready, we have a growing chamber.

The first two days we examine the vegetation through water from the pipeline. And when the
length of the cucumber undergrowth is 2.5-3.5 cm, we prepare a pot in the tank where the water is located.
A positive solution is to use organic substances rich in micro-and macro-elements listed in the table

— § —
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below. Therefore, the method of hydroponics provided for the use of eggshells in the system of deep-sea
culture.

The value of eggshells as fertilizers depends on the high cost of calcium and other micro-and
macronutrients needed for garden crops for healthy development and good fruit production. You can feed
potatoes, bell peppers, eggplant, cauliflower. But the most popular fertilizer is obtained as a means of
increasing the productivity of cucumbers and tomatoes.

It also participates in the following processes:

The saturation of urine with calcium. The shell includes a large concentration of this element and
most importantly-in a form that is easily digested by plants.

Reduced caloric intake. Cucumbers and tomatoes require growth in a neutral or slightly acidic
environment. The advantage of bark over means for limestone, such as chalk or lime, is that it is
"accepted" faster.

Improving the structure. In the process of development of the germinating vascular system, it is
necessary to ensure evenly developing and territorial needs.

For fertilizer, you must keep in mind that you can use not only the shell of a chicken egg, but also
"products” from any poultry. Quail eggs are considered the most useful, since their shell contains the
largest amount of trace elements.

At the same time, due to the high temperature when cooking eggs, there is a danger of losing some
of the useful substances, raw shells are considered very valuable and are used for growing more than 90%
of plant seedlings. However, it is recommended to heat the raw materials in the oven-in this case, the
amount of losses is compensated by active calcium release. When preparing raw materials, it should be
focused on the amount of planting material. The positive effect of drying or heating in the oven, this
process prevents the spread of bacteria and fungi that can start rotten processes, or is based on complete
elimination (tab.3)

Table 3 - diagram of growth rates of undergrowth in the ground and water environment
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17.10.2019/21.10.2019|26.10.2019|01.11.2019(06.11.2019
In water 0,4 1 15 2,5 3,5
In soil 0,1 0,5 0,9 1,2 1,8

It is known that it is very difficult to get a quality product without timely application of fertilizers
and good care for the grown plants. We also considered alternative options, rejecting known chemical
additives in order to preserve the quality of the grown products and not cause harm to health. It provides
for the use of substances rich in trace elements, organic substances, as well as recognized as residues. And
as an alternative fertilizer, we used banana peel, which is suitable for this characteristic. This is an
effective tool that, when used correctly, increases the product by 40-50%.
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Conclusion. In recent years, under the influence of natural and anthropogenic factors, the volume
of pastures has increased per unit area, soil fertility has decreased, irrigation and rainwater nutrients have
decreased, salinization and irrigation areas have decreased, crop yields have decreased, and water and soil
pollution are increasing, and certain species of flora and fauna are at risk of extinction. Most of the
Republic's territory is located in desert and desert zones (60% of the territory). They wear out at different
levels and are subject to desertification, only $ 30 million. about 3 million hectares of land are inhabited
by France sand, and saline land-34 million ha. more. During cultivation, it is dissolved with firm attention
and checked for acidity. the normal pH level is 5.5-6.5, but may vary in individual cultures. If the acidity
is disturbed, the vegetation may be disrupted or die by the growth process, which cannot fully absorb
elements from the water. An important role is played at the temperature of the working solution. The
temperature should be within +18...+24 °C. Each plant species has a minimum, optimal, and maximum
temperature for growth, which requires the introduction of heating or cooling systems to balance the
temperature of the nutrient solution. When the temperature rises, the oxygen level in the water decreases
and plants consume a lot of fertilizers. If the temperature drops, the oxygen will be more and the plants
need small elements.

At present, 17 elements are necessary for many plants: carbon, hydrogen, oxygen, nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur, iron, copper, zinc, manganese, molybdenum, chalk,
chlorine and Nickel. The main elements, with the exception of carbon (C) and oxygen (O) coming from
the atmosphere, are taken from the nutrient medium. Other elements, such as Sodium, silicon, vanadium,
selenium, cobalt, aluminum, and iodine, are considered useful because some of them can stimulate growth
or compensate for the toxic effects of other elements, or replace essential nutrients in a lesser special role.
The main nutrient solutions are nitrogen, phosphorus, potassium, calcium, magnesium and sulfur, which
are supplemented with trace elements.

The value of eggshells as fertilizers depends on the high cost of calcium and other micro-and
macronutrients needed for garden crops for healthy development and good fruit production. In the study,
the growth rate was increased by 2 days after the introduction of crushed eggshells into adolescents. And
so the basis of the undergrowth is delayed. When fertilizing an eggshell, it is better to use it for feeding the
root. Because the egg shell not only nourishes plant growth, but also has a good effect on their quality.
Banana shell is an absolutely natural product, which in its composition is no less than many complex
mineral additives intended for feeding. Banana shell is a natural product that is not less than numerous
complex mineral additives intended for feeding. Because it contains potassium salt, magnesium
compounds, phosphorus and other organic nutrients, it is involved in many growing processes. For
example: it helps to grow the potash-root system, correctly "allocates” nutrients and water, which
contributes to the overall strengthening of the culture, participates in phosphorus-photosynthetic
processes, increases the percentage of germination and ensures the formation of full-fledged seeds. At the
same time, the introduction of the hydroponics method in agriculture is not only ecological, but also cost-
effective. For example, using small funds (1000-1500 tenge) from 0.28 square meters to 10-12, which
allows you to get 100-120 net products. The possibility of using agricultural and household waste as
secondary fertilizers, and the departure from the method of hydroponics can be used as a fertilizer in the
reclamation of soil horizons, since the departure from the method of hydroponics is only a liquid.

96aimyTaain H.9.%, Tyaman XK.}, Tyn K.2
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AHHOTalusA. AybUTIIApYalIbUTBIFBI, OHEPKICIN JKOHE KYHACTIKTI eMipJe THIPONOHUKAHBIH PO
apra Tyceni. KekeHic mapyambuibiFsl KYPBUIBIMBIHIA THAPOIIOHWKAHBI NalijallaHy HeTi3iHAe KOKOHIC TIeH
I6T ecipy MaHbI3AbI OpBIH anajabl. Kacbul KeKeHicTep BUTAMUH, MUHEPAILABI TY3 JKoHE 0acKa 1a KOPEeKTiK
3aTTapra KOFaphl KaXKETTUTIriHe opall KYHIBI OOJBIN Keiemi. [ uapomoHuKa apKBUTHI ©CIMIIK ecipy eTe
THIMJTI, OUTKEHI KBICKA YaKBIT IMTIHAC JKbUI OOMBI JKOHE IMAFBIH aJIKANTapIbl MalJalaHy apKbUIbl OHIM
anyra 0omagsl. MyHzia Makpo FaHa eMec, MUKPORJIEMEHTTEPAIH OeNrijl KOHLEHTpauusiapsl 1a MaHbI3/bl
pen artkapansl. bapiplk eciMumikTep (QepMEHTTI Kyke-OnokaTanu3aTopiapabsl, COHBIH IMIIHIAE TEMIip,
MapraHer, MbIpbIII, ©0p, MoiauOAeH, KOOanbT jkKoHE T.0. Kacay YIIIH MHKPORJIEMEHTTEpPre MYKTax
OONFaHIBIKTaH, FaNBIMAAp OYHBI «OMIp SJIEMEHTTepi» JAeN aTalabl. ATanfaH dJeMEHTTEp OonMaraH
JKarmaiaa eciMAIKTep MeEH J>KaHyapiapIblH eMip Cypyl MYMKiH eMmec. MHKpO3IeMeHTTepAiH
KETICTIeYIILTIrT eCIMIIKTI enTipmeiini, Oipak aF3aHbIH JaMybIHA KayallThl YAEPICTep KbUIIAMABIFBI MEH
Oipi3AiIiriH TOMEHACTE/I.

Hormxkecinae eciMmuik oneyerTi 0oa alMaraH[IBIKTaH, calajibl JKOHE camaibl oHIM OepMerii.
I'maporioHrKa apKpUIbl TONBIPAK OHIEYTE, apaMIlell XOHE 3USIHKECTEpACH KOpFayFa KapiKbUIBIK
IIBIFBIH]IBI a3aMTabl, COHIAN-aK KeJeMi MEKTEYll OTHIPFBI3Y aJIaHBIHAAFbl OCIMIIKTEp CaHBIH KoOeHTyre
MYMKiHZIK Oepeni. Cy >xoHe MUHepaiabl THIHAUTKBIITAP KON maiiiamaHy eceOiHeH THIMIIpeK
skymcanansl. KopekTik epiTiHai KYpaMbIH, epiTIHAIAeTi OTTeTi KOHIIEHTPAUICHIH 03TePTill, OCIMIIKTEPIiH
KETUTy ynepiciH Oaxpiiayra 0oxamsl opi Oy eHIMAUTIKTI apTTBIpaabl. AYbBUIIIAPYallbUIBIFBIHAA TaKbLT
ecipy MpolleciH/e alblHFaH JIOCTYPIi 9JiC MHHOBALUSIIAPKL, Kep KOHE CY PeCypCTapbIHBIH JIACTaHYbIHA
acep ereTiH ¢aKTopIapAbIH TOMEHJEYi, COHAAN-aK eJjIeri XoHe SKOHOMHUKAIAFbl TUIPOTIOHWKA SIIiCiH
KOJMMaHYIOBIH  THiMAUTri  kepceringi. KemTerem  TruapomoH — JkyHenepi  3epTTeNIi  JKOHE
aybUIIIAPYaIIbUIBIFBIHAA OCIPUIETIH JaKpUIAApAbI Ocipy yAepiciHe OH acepiH alKbiHIaabl. ['mapomnonuka
OCIMIIKTEPIH OCIpyAiH HOCTYpHi oHICTepiMEH cajbICThlpraHaa OipkKaTap apTHIKIIBUIBIKTAp Oap. 3aybIT
KOKETTI MeIepae KOPEKTIK 3aTTapAblH OapiblK KOPHIH ajafsl. byl OHBIH KBUIAaM ©cCyiHe J>KoHe
3ayajCchl3 JaMyblHa BIKIA eTefi. JKeMic aramTapsl )KaKChl OHIM Oepeli, aja COHIIK OCIMIIKTEp MOJI JKOHE
y3aK Tynnenai. OciMaikti Oanramaii-ak ecipy OapbiChiHAA ApEHa)K >KOHE TOMBIPAK KYPFaTy CHSKTHI
Maocesieniepal eckepmeyre 0omasl.

Cyapl TYTBIHY MOHUTOPHHTIHIH HOTIDKECIHIE Ccyapy Kejewmi azasibl. Ocipy KyHeciH TaHaaraH/aa
Cyapy JKYMBICTapblH JKyprizoece jge Oonazpl. ['MIPONOH CHIABIMABUIBIFBIHBIH KOJIEMiHE OalIaHbICThI
cyapy amnTtacblHa €Ki, aiiplHa Oip peT KbICKapThUIagbl. 3ayblT cyapy Ke3iHae mHaiiga OoJaThiH
THIHANTKBILITApABIH HAaKThl MedmepiH ciHipeni. Cyapy cxeMachlH >kacall, ThIHAWTKBIIITAPIbIH KaXKETTi
MOJIIIIEPIH €CenTen KOWMBIH 631 KeTKUTikTi. IlecTunuaTi maiimamanymblH KaxeTi JKOK. I maporoHukaga
eciplireH eCIMIIKTEp TONBIPAK 3MSHKECTEpI MEH TaMBIp IUIpiriHe jKOHE CaHBIpayKYJIaK aypyblHa Kapchl
Kypece anazabl. OpblH aybICTBIPY YAEpici MEH ©CiMAIKTEpre ChIHBIMABUIBIK YIIiH KOCHIMIIA KYII KaXKeT
eMec opi KEHUT oTefi. TaMbIpiap TpaHCIUIAHTAITAS KE3iHAE 3aKbIMIAaHOAMIbI JKOHE JKepAeH 0ocaTyablH
KaXKETl JKOK. 3aybITKa epiTiHJiHI KOCBIN, OHbI 0acKa BIIbICKA cally KaxkeT. [ MIpOTNOHUKAa — ©CIMIIIKTI,
acipece, ’ka0bIK 6CIMAIKTEp i ecipyIiH YHEMI1 TOCii.

CoHFbI XbpIIIapel TAOUFH KOHE aHTPOIOTEHIIK (aKTopiap ocepiHeH amaH OipIiiriHe >KalbLIBIM
KeJIeMi YJIFaiibl, TONBIPAK KYHAPJIBUIBIFI TOMEHC/I, UPPUTALHUSIIBIK JKOHE KAHOBIP CYBIHBIH KOPEKTIK
3aTTapbl a3aii/ibl, TY3/aHy KoHE cyapy ajlaHbl la KeMiJi, ayblIapyabulblFbl JaKblUIIAPbIHBIH OHIMIUTIT
TOMEHJEAl, Cy MEH TONBIPAKThIH JAacTaHy >Karjaibl yiFaiapl, an ¢uopa MeH ¢ayHaHbIH KeiOip
TYpAEpiHiH >KOHBUIBIN KeTy Kaymi Oap. PecmyOimka aymarsiHBIH OackiM OeJiiri mesae >KoHe el
aiimaktapna (aymakteiH 60%) opnamackan. OpaHIuUSHBH 3 MWUIMOH TEKTapFa JKYBIFBI KYMMEH
»kaOBLTFaH, all copTaH Xep Kejemi 34 MUIUTHOH rektapra apTeiK. Kamemter pH neHreiii 5,5-6,5 Kypaiinsl,
Oipak op makpUIma TYpJIIIe e3repyi MyMKiH. Erep KeIIKBUIABUTBIK OY3bLIca, OCIMIIKTED 6Cy YAepiciHme
OY3BUIBIII HEMECe eyl MYMKIiH, Ojlap CyJarbl J3JICMEHTTEPJl TOJILIFBIMEH CiHipe anMaiabl. JKymbic
epITiHAICIHIH TeMIepaTypachl MaHbI3Ibl POJI aTKApazbl.

Temneparypa +18..427° merinme Gomysl Tmic. OCiMmiK TypiepiHiH KeTinyiHe MHHHMAIIBI,
OHTAIIIBI )KOHE JKOFaphl TEMIepaTypa TOH OOJIBIN KeJiedi api OYJI KOPEKTIK epiTIHIIHIH TeMIlepaTypachiH
TEHECTipy YIUiH JKBUIBITY HEMece CaJKbIHAATy >KYHeNepiH eHri3yni Tajam eTeni. TemmepaTypa
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JKOFapblUIaFaH/ia CyAarbl OTTET1 JACHICH TOMEHICH I )KoHEe OCIMIIKTEp KOI ThIHAWTKBIII TYThIHAABI. Erep
TeMIepaTypa TOMEHIECE, OTTET] KOl 00JaIbl )KoOHE OCIMIIKTEPre IIaFbIH DIEMEHTTEP KaXKeT O0JIaIbl.

Kazipri yakpITTa KemnTereH eciMIiKKe Keiecified 17 3JeMeHT KaXeT: KOMIpTeK, CyTeri, OTTeri,
a3oT, docdop, Kaauil, KaIbIHiA, MarHUH, KYKIpT, TEMip, MBIC, MBIPBIII, MapraHell, MOJIMOAcH, 0op, XJTop
XKoHE HHKelb. ATMocdepaman TyceTiH kemipreri (C) mMeH orrerii (0) KocmaraHia HETI3Ti dJIEMEHTTED
KOPEKTIK OpTaJaH anbiHajbl. HaTpuil, KpeMHU, BaHaIWH, CelieH, KOOAIbT, aTFOMHUHHN JKOHE WOl CHAKTHI
Oacka aeMeHTTep Taiaabl e caHajdaabl, cebebi oapaplH Keibipeyi 0acka dJIeMeHTTEpIIH KEeTUTyiHe
BIKIIAJ €TeNll HeMecCe YJBI OCepiHiH OPHBIH TONTHIpanbl. KakeTTi KOPEKTIK 3aTTapibl a3 IopeKene
ayBICTHIPAJIBI.

Ty#in ce3mep: TUAPONOHUKA, TOMBIPAK DPO3UACHI, OCIMIIKTEP, KOPEKTIK OpTa, XUMUSIIBIK
DIIEMEHTTEP, APEHAX, (PUTHITL, aya COPFBICH, arPOOHIM, Cyapy.
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MN3YUYEHMUE BJIMAHUA BUOPETYJISITOPOB HA NIPOAYKTUBHOCTD U PABBUTHUE
PACTEHUMU, BBIPAIIMBAEMbIX METOJAOM I'MIPOIIOHUKHA

AnHoTamusa. Bo3pacraeT posib THIPONOHUKH B CEIBCKOM XO3SAHCTBE, MPOMBIIIICHHOCTH W
MoBCeHEBHOW km3HH. Oco00e MECTO B CTPYKType OBOIIEBOJICTBA 3aHUMAET BBHIPAIIMBAHWE OBOINCH H
TPaB C MCIOIH30BAHUEM T'HIPOTIOHHUKH. 3€JICHbIC OBOIIY I[CHHBI B 3aBUCMOCTH OT BBICOKOI MOTPeOHOCTH
B BUTaMHMHAX, MHUHCPAJIBHBIX COJAX W JPYIrUX MNUTATCIIBHBIX BCHICCTBAX. BBIpaH_II/IBaHI/IC paCTeHI/Iﬁ C
MMOMOMIBIO TUAPONOHUKH OYCHb BBITOAHO, TaK KaK 3a KOpOTKI/IfI MMPOMEIKYTOK BPEMCHH MOXKHO IOJIYYUTH
ypoKai, UCTONB3ysl KPYTJIOTOAWYHBIC U HEOONBIINE TUIOMAAU. 371eCh BAXHYIO POJIb UTPAIOT HE TOJBKO
MAakKpO - HO W HM3BCCTHBIC KOHICHTpaWMW MHKPOIJIEMCHTOB, TaK KaK BCC paCTCHUA HYXOATCA B
MHUKpPODJIEMEHTax Uil CO3AaHusl (DEPMEHTHBIX CHCTEM-OMOKATalM3aTopoB, B TOM YHCIE KeJesa,
Maprasiia, IMHKa, Mella, MOJIHOCHa, KOOanbTa U Jp. YYEHbIC HA3BIBAIOT MX 'IJEMEHTAMU JKU3HU", TIPU
OTCYTCTBHMHU 3THUX DIIEMEHTOB JKU3Hb PACTCHHI U KMBOTHBIX HEBO3MOXHA. HeqocTaTok MUKPO3IIEMEHTOB
HE MPUBOJIUT K THOCIU PacTeHUH, HO BBI3BIBAECT CHMYKEHHUE CKOPOCTH U IMOCJIEAOBATEIIBHOCTH MPOIIECCOB,
OTBETCTBEHHBIX 32 Pa3BUTHUE OpraHU3Ma.

B pe3ynbraTe pacTeHHs HE PEAM3YIOT CBOM MOTEHIIMAN, 8 3HAYUT HE BCEr/a AT KaueCTBEHHBIH
A KadyeCTBEHHBIA IIPOOAYKT. HpI/IMeHCHI/IC TUAPOIIOHHUKKU TAaKXE CHHU3UT (I)I/IHaHCOBBIe 3aTparbl Ha
00pabOTKy IIOYBBI, 3AIUTY OT COPHSKOB M BPEAUTENICH, a TAKKE IMO3BOJUT YBEIHUUYUTH KOJIMYECTBO
pacTeHUWH Ha IMOCAJOYHOW IUIOIIAJKE C OrpaHUMYEHHBIM 00beMOM. Bojma m MuHepanbHbIE YyA00peHUs
pacxomayroTcst 6osee 3PGEKTHBHO 32 CUET WX MHOTOKPATHOTO HCIIONH30BaHUS. MOKHO KOHTPOJIHPOBATH
POCT pacTeHUii, U3MEHsI COepPKaHUEe MUTATEILHOIO PACTBOPA, KOHIICHTPAIMIO KUCIOPOJa B PacTBOpE,
YTO MOBBIMIACT MPOAYKTUBHOCTb. BBIIM IMPOJEMOHCTPUPOBAHBI WHHOBAIMU TPAJUIMOHHOTO METO/a,
NpUOOPETEHHBIE B MPOIIECCE BO3JCNIBIBAHUS CEINbCKOXO3SMCTBEHHBIX KYJIBTYpP B CEIbCKOM XO3SHCTBE,
CHMN>XKCHHUC Q)aKTOpOB, BIIMAKOINNUX Ha 3arpsa3HC€HUC 3€MCJIIbHBIX MW BOAHBIX PECYypCOB, a TaK¥XKeE
3(1)(1)CKTI/IBHOCTI) NMPUMCHCHUA METOJa TUAPOIMOHHUKU B CTPAHC U B DKOHOMUKE. Mmuorue TUAPOIIOHHBIC
CHUCTEMbl OBLTM HW3ydYeHbl M OOHAPYXKHJIM TOJOXKHUTEIHLHOE BIUSHUE HA TIPOLECC BO3JCIBIBAHUS
CEJIBbCKOXO03HCTBEHHBIX KYyJIBTYpP, BbIpallMBa€MbIX B CCJIIBCKOM xo3giictBe. Ilo CpaBHCHHUIO C
TpaAUIUOHHBIMHA METOAAMU BbIpalllUBaAHUA paCTCHI/Iﬁ TUAPOIIOHNKA UMECT PAAd MPECUMYUICCTB. Pacrenne
MOJTy4aeT BECh 3amac MUTATEIbHBIX BEIIECTB B HEOOXOIMMOM KOJMYECTBE. DTO CIOCOOCTBYET €ro
OBICTPOMY POCTY U 370POBOMY pa3BUTHIO. [1710/I0BbIe JIEpEBbs TAIOT XOPOIIHHA ypoXkail, a JeKOpaTUBHbIC
pacTeHusi OTJINYAIOTCS OOMJIBHBIM M MPOJOJDKUTENBHBIM I1BeTeHHEM. [Ipu BeIpammBaHuu pacTeHuil 6e3
MPUCMOTPA MOXHO 3a0BITh O TAKUX MPOOJIEeMax, KaK APESHAX U MePEyTOMIICHUE ITOYBHI.
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bnaromapss MOHUTOPUHTY BOIOMOTPeOIeHUsT 00BEM OpoIIeHHsI OyAeT coKpaiieH. MOXHO 3a0bITh
0 CXKEJTHCBHOM IIOJIUBE, BHIOpAB CHUCTEMY BBIpAIlMBaHWSA. B 3aBUCMMOCTH OT 00beMa THJIPOIOHHOMN
€MKOCTH TIOJIMB COKpAIIalOT J1Ba pa3a B HENENI0 10 OJHOTO pa3a B Mecsl. PacTeHwe mnoriomaet
(hakTHUIEeCKOe KOJIMYECTBO yHOOpeHWid, oOpasyrommxcsi mpu monrnBe. COCTaBUB CXEMy OpOIICHUS H
paccumnTaB HEOOXOAMMOE KOJIMYECTBO YAOOPECHUM, YKE HE MPUACTCS MOCTOSHHO OECITOKOUTHCSI 00 dTOM.
Ucnonws3oBanue mnectunuga He TpeOyercs. PacreHus, BbIpallleHHbIE Ha THAPOIOHHKE, HE OO0sATCS
MTOYBCHHBIX BpeauTeNeH, KOPHEBBIX THIIICH M TPHOKOBBIX 3a00ieBanuii. [Ipomecc cMeHBI MecTa, EMKOCTH
IUISL pacTeHUU He TpeOyeT JOIMOIHUTEIBHBIX YCHINKA W MPOTeKaeT Jierko. KopHu He TpaBMUPYIOTCS MpU
nepecajKe, X He HYy’KHO OCBOOOX1aTh OT 3emMiH. [IpocTo HeoOXxoarMo NOOaBUTE PACTBOP K PACTEHHIO U
MOJIOKUTh €r0 B JPYTYI0 MHCKY. [ MAPOMOHMKA — 3TO YKOHOMHYHBINA CIOCOO BBIPAIUBAHUS PACTCHUH,
0COOCHHO KOMHATHBIX.

B nocneanue ropl MO BIUSHUEM MPUPOIHBIX U AHTPOIOTCHHBIX (PaKTOPOB YBEIUYHIICS 00bEeM
nacTOWII Ha EIUHMILY IUIONIAIN, CHUZWIOCH IUIOOPOJIUE ITOYB, YMEHBIIMINCH MUTATEIbHBIE BEIIECTBA
WPPUTALNOHHBIX U JOXKIEBbIX BOJ], YMEHBIIMINCH TUTOIIAN 3aCOJIEHUS U OPOIICHHUS, CHU3WINCH YPOXKaH
CEJTbCKOXO3SIICTBEHHBIX KYJIBTYP, YBEIUIIIIOCH 3arpsI3HEHUE BOIBI U ITOYBHI, @ HEKOTOPBIEC BUIIBI ()IIOPHI U
(hayHBI HAXOJATCS TOJT yTPO30H UCUC3HOBEHUS. BoJbIias 4acTh TEPPUTOPUHN PECITyOIUKU PACIIONIOKECHA B
MyCTHIHHBIX M MYyCTHIHHBIX 30HaX (60% Tteppuropuu). OHM W3HAIIMBAIOTCA HAa Pa3HBIX YPOBHAX M
MTOIBEPIKEHBI OMMyCTHIHUBaHMIO Bcero Ha 30 muH. moywt. Okono 3 mMitH ra mwiomand PpaHnuu 3aHECSHBI
MECKOM, a 3aCOJICHHBIX 3eMellb — Ooubiiie Ha 34 muiH ra. Hopmanbeneiit yposenb pH cocrasiser 5,5-6,5,
HO MOXET BapbUPOBATHCH B OTIENBHBIX KyJIbTypax. EciaM KHCIIOTHOCTh HapyIlleHa, PacTUTENBHOCTH
MOJKET OBITh HapyIlIeHa WM MOTHOHYTH B IMPOIECCE POCTA, KOTOPHIA HE MOXET TOJTHOCTHIO MOTIOTHTH
3JIEMEHTHI U3 BOJbl. BaXkHyI0 pojib UrpaeT TeMiieparypa pabodyero pacTBopa.

Temneparypa nmomxHa ObiTh B mpemenax +18... ...+24 °C. Kaxneli BHI pacTeHUil HMeeT
MUHUMAIBFHYIO, ONTUMAIBHYIO 1 MAKCUMAJFHYIO TEMIIEpaTypy AJIS POCTa, 4TO TpeOyeT BBEACHUS CUCTEM
OTOIUICHUSI WJIM OXJIKICHUS IS yPaBHOBEIIWBAHMS TEMITEpaTyphl MHTATEIHLHOTO pacTBopa. Korma
TEMIIEpaTypa TOBBIIIACTCS, YPOBEHb KHCIOPOAAa B BOJC CHUXKACTCS U PACTEHUS TOTPEOJISIFOT MHOTO
ynoOpenmii. Ecnu temmnepartypa ynaner, Kuciaopoja OyaeT OoJbllle W PacTeHHSIM MOHAT00SATCS MEIKUE
JJIEMEHTHI.

B mnacrosimee Bpemst I MHOTHX PacTeHHN HEOOXOAMMBI 17 3JIEMEHTOB: yTIEpOJ, BOIOPOI,
KHCJIOPOJ, a30T, (hocdop, Kamuil, Kaublyii, MarHui, cepa, jkeiae30, Me/ib, IIMHK, MapraHell, MOJUO/IcH,
Men, XJop W Hukedb. OCHOBHBIE 3JIeMEHTHI, 3a wuckimoudeHuem yriepona (C) m kucimopona (o),
MOCTYIAIOIMNX U3 aTMocdephl, 6epyTcs U3 MUTATeIbHON cpenbl. JIpyrue 3JeMeHThI, TaKhue KaK HaTPHA,
KpEMHHU, BaHAJIM, CEJICH, KOOAIbT, ATFOMUHUI U HO]] CYUTAIOTCS MOJIE3HBIMHU, TTOCKOJIBKY HEKOTOPBIC U3
HUX MOTYT CTUMYJHPOBATh POCT WJIM KOMIIEHCHPOBAaTh TOKCHYECKOE BO3JICHCTBHE APYTHUX SJIEMEHTOB,
WJTH 3aMEHSATh HeOOXO0IUMBIE TTUTATEIILHEIC BEMIECTBA B MCHBIIICH CTETICHH.

KiioueBble cji0Ba: THAPOTIOHMKA, SPO3US MOYB, PACTEHUS, MUTATENIBbHAS Cpela, XUMUYCCKUE
AJIEMEHTHI, IPCHAXK, PUTUIIB, BO3IYIIHBIA HACOC, arPOIPOIYKThI, OPOIICHHUE.
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