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RESUME

Each pregnancy can end in three different ways: with birth, with miscarriage, or with abortion. There are
three types of artificial abortions: on demand, medical indications and unregulated (criminal). The gestational age
of the fetus determines the method of choice for termination of pregnancy.

Termination of pregnancy is the most common gynecological procedure. Worldwide, more than 56 million
abortions are performed annually, 88.0% of which are in developing countries. In percentage terms, abortions in
the second quarter accounted for 10.0% —15.0% of all abortions.

A retrospective study of the medical documentation for the period 2013-2018 was conducted in hospitals in
the city of Varna, in which there are medical commissions, which approve the termination of pregnancy in the
second half due to medical reasons. The reasons for referring to medical abortion fall into two main groups: 1) an
disease or abnormality of the fetus that will certainly lead to the birth of a sick child or the abnormality is
incompatible with life, 2) on the part of the mother - health problems due to an existing disease (endocrine diseases,
oncological diseases, infectious conditions, cardiovascular diseases, severe emesis, etc.), in which the continuing

od the pregnancy will endanger her life and health.

Key words: abortion, gestational age, pregnancy, medical reasons.

INTRODUCTION

The National Center for Public Health and
Analysis (NCPHA [12]) provides information on
abortions on medical reasons, without specifying the
gestational age of the fetus. The percentage of abortions
by medical indications in the second trimester remains
unknown. Abortion must not be against the law and
must be performed safely [2]. In Bulgaria, Ordinance
Ne2 of the Ministry of Health on the 01.02.1990 defines
the terms and conditions for abortion [10,16]. In
Ordinance Ne 9 on April 27, 2021 on the approval of
the medical standard ,,Obstetrics and Gynecology*,
issued by the Minister of Health Prom. DV. issue 41 of
18 May 2021, amended DV. No. 63 of July 30,2021 the
instructions and criteria for pregnancy termination due
to medical reasons are regulated. The requirements for
the composition and qualification of the specialists
participating in the specialized commission for
abortions on medical grounds are regulated [17].

Globally, 90.0% of abortions are performed in the
first trimester. Abortions in the second quarter
represent 10.0% -15% of all abortions [4,9]. An
increasing number of these late abortions are due to the
early detection of fetal malformations or chromosomal
abnormalities [11]. Termination of pregnancy in the
second trimester with the methods of dilatation and
evacuation in the United States is 99.0% between 13-
15 gestational weeks and 95.0% between 16-20
gestational weeks; in England and Wales it is 75.0%
[1,9]. Dilation and evacuation (D&E) is a commonly

used method in the Netherlands, France and some parts
of Australia [6,7]. After 2000, in the Scandinavian
countries, medical abortion displaced surgical abortion
- 96.0% in Finland (THL 2015), 92.0% in Sweden
(Socialstyrelsen 2016), 82.0% in Norway, 70.0% in
Denmark. Medical abortion is often applied in Scotland
and Vietnam [8,9,13,3,15]. The reasons for these
variations are multifactorial. The safe implementation
of D&E requires specialized training and years of
practical experience [14,11,7,5].

Widely accepted in medical practice in Bulgaria is
the division of abortions into ,early“ (in the first
trimester) and ,,late“ (in the second trimester) on the
one hand, and on the other - abortions on demand, for
medical indications and criminal. Although abortions
are still illegal in some countries due to various
religious, ethnic and geopolitical reasons, in our
country it is legal to perform abortions until the end of
the first trimester, incl. abortions on demand, while
second-trimester abortions are legally regulated only in
the presence of lethal congenital or chromosomal
abnormalities of the fetus, and in some severe
concomitant and mental illnesses of the mother. In the
present study, under ,,late* abortions, we have adopted
all abortions for medical reasons up to the 25th week of
gestation (incl.) and fetal weight below 700 grams. The
increasing frequency of induced abortions in the second
trimester is mainly due to technological progress and in
particular to the improved qualities of the ultrasound
equipment in the prenatal detection of various
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malformations of the fetus. Classification of methods
for induced abortion due to medical reasons is shown
in Table 1.

Tab.1.
Classification of methods for induced abortion due to medical reasons
Gestation age Methods
*Surgical :
1. Methods for pregnancy termination in the first Vacuum aspiration, dilatation and curettage
trimester *Medication:

progstaglandins;
mifepristone;

2.Methods for pregnancy termination in the second
trimester:

+Surgical: dilatation and evacuation; hysterotomy;
hysterectomy
*Medication: hypertonic solution of NaCl;
concentrated glucose solution; urea; iodine; oxytocin;
prostaglandins; mifepristone;
*Mechanical methods:
-bougie;
-metrerinter;
-balloon catheter;

A historical overview of the application of
abortion methods, together with their advantages and
disadvantages, surgical techniques and therapeutic
schemes are presented in detail in the study of A.
Andreeva from 2016 [7].

MATERIAL AND METHODS

For the period from 2013 to 2018 in SHOGAT
,,Prof. Dr. D. Stamatov* Varna and MHAT ,,St. Anna“-
Varna were performed = 2590 medical and surgical
abortions during the I and Il trimester. The literature
search established that the estimate for the relative
share in the general population for the parameter -
completed abortion (chosen as the main one) is at least
87.0%. With a confidence probability p = 0.05
(95.00%), a confidence probability coefficient z = 1.96,
a maximum permissible error rate Ap = 3.0% and a
general population volume N = 2590 using a formula to
determine the sample size for estimating the relative
share, we calculated a sample size of 420 abortions,
randomized in four cohorts, two for each trimester: 140
medical abortions | trimester / 140 vacuum aspiration

(VA) abortions; 70 medical abortions (MA) I
trimester/ 70 dilatation and evacuation (D&E)
abortions.

The groups were compared by patient age,
gestational week in which the abortion was performed,
parity, mode of delivery (normal delivery, cesarean
section), history of previous abortion and number of
abortions, history of previous vaginal infection, and
indications for termination of pregnancy (on demand
and due to medical reasons). The structure of the
compared groups for the two trimesters is
approximately the same. All abortion procedures were
performed in accordance with the principles of the
Helsinki Declaration and patients gave informed
consent after a detailed explanation.

RESULTS

The age of the patients is the first parameter by
which the four groups in pairs for the first and second
trimesters are standardized. The average age in both
groups for the first trimester was 29 years, and for the
second trimester - 28.5 years (Table 2).

Table 2.
Frequency distributions of patients by age with abortion in the | and Il trimester
Age Number | Minimum | Maximum | Average age | SD=standard deviation
Medical abortion | trimester 140 18 44 29,05 5,868
Vacuum aspiration | trimester 140 18 45 29,69 6,529
Medical abortion Il trimester 70 18 42 28,61 5,616
Dilatation and evacuation 70 18 44 28,53 5,768

The four groups included women from 18 to 45
years of age, and the distributions by age in the groups
are presented graphically (Fig. 1).
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A) Relative share of patient with abortions in the |
trimester by age

B) Relative share of patients with abortions in the Il
trimester by age
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Fig. 1. Relative share of patients with medical abortion in the first and second trimesters by age

Gestational age is the second parameter by which
the four groups of patients for the first and second
trimesters are standardized. The average gestational
week in both groups for the I trimester is round 8g.w.

for medical abortion and 9 g.w. for vacuum aspiration
and for the Il trimester - 19 g.w. for medical abortion
and dilatation and evacuation (Table 3).

Table 3.
Frequency distributions of patients by gestational week in the groups in the first and second trimesters
Gestational week Number of patients | Minimum|Maximum| Average gestational week | SD
g.w. medical abortion | trimester 140 4 12 7,99 1,811
g.Ww. vacuum aspiration | trimester 140 5 12 8,87 1,644
g.w. medical abortion Il trimester 70 13 22 18,99 2,216
g.w. dilatation and evacuation 70 13 22 18,99 2,184

The relative share of the patients by gestational
week is presented graphically (fig.2).

A) The relative proportion of patients with abortion
in the trimester according to g.w.

B). The relative proportion of patients with abortion
in the second trimester by g.w.

30 27,9

mgestweek MA | ® gestweek VA

18 17,1

m gestweek MA Il W gestweek D&E

Fig.2. Realtive share of abortions by gestational week in the first and second trimester.

The relative share of abortions by gestational week
in both the first and second trimester are similar. In the
first trimester, in the medical abortion group is 8 g.w.
(27.9%), and in vacuum aspiration group- 9 g.w.
(25.0%). In the second trimester, both in MA (17.1%)
and in D&E (14.3%) patients in the 21 g.w. have the
largest relative share.

Parity and mode of delivery (vaginal delivery or
cesarean section) is the third parameter by which the
four groups for both trimesters are standardized. The
relative shares of patients by parity and mode of birth
in the compared groups in pairs is approximately the
same (Fig. 3). In both trimesters (2/3) the nulliparious
and those who gave birth vaginally predominate.
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Relative share of patients with abortion in the |
trimester by parity and mode of delivery

Relative share of patients with abortion in the Il
trimester by parity and mode of delivery
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Fig. 3. Relative share of patients with abortion for medical reasons in the first and second trimester,
by parity and mode of delivery.

The main groups for termination of pregnancy are
two — on demand and due to medical reasons. In both
trimesters, abortions on demand predominate. The
relative shares of patients with abortions on demand

and due to medical indications in the compared groups
in pairs is approximately the same (Fig. 4) - 80.0% and
20.0%, respectively.

Relative share of patient with abortion in the |
trimester by indications

Relative share of patient with abortion in the I
trimester by indications
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Fig. 4. Relative share of patients with abortion in the I and II trimester, by indications for abortion

During the first trimester, the most common cause
of abortion for medical reasons are chromosomal
abnormalities, leading to the so-called "blinghted egg"
(50%). During the second trimester, the indications for
induced abortions are: premature rupture of the

membranes, intrauterine fetal death, congenital fetal
malformations, severe life-threaening diseases of the
pregnant woman, unresponsive to medical treatment,
and intrauterine retardation of the fetus (figure 5).

induced abortion
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40
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74,1

¥
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FIG. 5. Relative share of patients in the second trimester according to indications for induced abortions.*
*PROM- premature rupture of membranes; Faetus mortus-intrauterine foetal demise;
FM-congenital foetal malformations
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Patients indicated for termination of pregnancy
were randomized into four groups, two for each
trimester of pregnancy. The study groups were
standardized by patient’s age, gestational age, parity,
mode of delivery (vaginal delivery, cesarean section),
history of previous abortion and number of abortions,
history of previous vaginal infection and indications for
abortion (on demand and due to medical reasons). The
structure of the compared groups in pairs, for the two
trimesters, according to the selected parameters for
standardization is approximately the same and allows a
correct comparison of the results of the applied method
for termination of pregnancy — medical abortion and
surgical methods.

Of all the listed methods, most of which are of
historical importance at the moment, vacuum aspiration
has existed as a highly effective (= 97.0% completed
abortion), fast (= 15 min) and safe method for
termination of pregnancy without the need for re-
surgery and with a small proportion of early
complications and extremely rare late complications,
which should be applied as the "gold standard” for
pregnancy termination in the first trimester.

CONCLUSION

In recent years, the efforts of physicians have
focused mainly on improving the conditions and
techniques for performing abortions in terms of
efficiency, safety, reduced risk of complications and
facilitating the technique and continuity of methods by
the patient.

In the middle of the last century, the most common
methods of abortion were vacuum aspiration, dilatation
and curettage, hysterectomy, intraamniotic infusion of
hypertonic saline, intra- or extraamniotic instillation of
ethacridine, oxytocin or prostaglandins.

The use of prostaglandin and subsequently
prostaglandin analogues as a method of termination of
pregnancy, the so-called medical abortion significantly
increases the efficiency and reduces the complications
of performing abortions. When the molecule of
mifepristone was discovered in 1980 some parameters
in medical abortion are improved, the most important
of which is the shortening of the time interval until the
end of the abortion and the need for lower doses of
prostaglandins.

Through the prism of modern medicine, medical
abortion is the method of choice for abortion in the first
and second trimester in the medical standards of a
growing number of countries around the world.
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HOBBIE JTUATHOCTUYECKHE BO3MOXHOCTHU TECTA
6-MHUHYTHOM XO/IbBbl ¥ BOJIbHBIX XOB.1

baoxkun A1l
Bopomnesicckuii eocyoapcmeennviii MeOUyuncKuil yHugepcumem
um. H.H. Bypoenko

COMPLEX ESTIMATE OF THE TEST OF A 6-MINUTE WALK IN PATIENTS WITH
CHRONIC OBSTRUCTIVE LUNG DISEASE

A.P. Babkin
Voronezh State Medical University. N.N. Burdenko

AHHOTAIIUA

O)ZLHI/IM U3 BAXXHBIX HpO)IBJ'IeHI/II‘/II 60J’IleI/IHCTBa XPOHUYECKUX JICTOYHBIX 336OHeBaHHﬁ SABJICTCA OJBbIIIKA,
KOTOpas, B CBOIO Ouepe/ib, CTAHOBHUTCS OCHOBHOW NPUYMHOW OrPaHUYEHHS MNEPEHOCHMOCTH (QH3HMYECKUX
Harpy3ok. CHikeHHe (U3NYCCKON TOJNICPAHTHOCTH y OOJBHBIX, CTPAJAIONIMX XPOHHUCCKUMH JICTOYHBIMH
3a00JICBAaHUAMHU OOYCJIOBJICHO HECIIOCOOHOCTBIO OpraHu3Ma o0ecleurBaTh HEOOXOAMMOE MOCTYIICHUE
KUCJIOpOaa BO BPEMS HArpys3Ku, a B KIMHUYCCKOM OTHOHICHHUU — C HEBO3MOKHOCTBIO JJIA MalflUCHTA BBITIOJIHATH
Ty (u3nueckyto paboTy, KOTOPYIO MOT BBIIONHSATH paHee. Cpean METOJJ0B OLEHKH ePEHOCUMOCTH (PU3HUECKHX
HArpy30K HCHOJB3YIOT KapAHOMYJIbMOHAPHOE TECTHPOBAHHE Ha BEIOIProMETpe,TPeAMUIE, KOTOpoe TpedyeT
00s13aTEIHLHOTO NPpUCYTCTBHUA Bpayda, 4TO HE BCEraa BO3MOKHO B aM6ynaT0pHLIX YCJIOBUAX. B psaae pa60T
IIOKa3aHa JO0CTaTO4YHas 3(1)(1)6KTI/IBHOCTL A1 AUArHOCTHUKHU COCTOsIHHUA 0OJBLHOIO H OIICHKHN NEPECHOCHUMOCTH
Harpys3Kd UCIIOJIb30BAHUE IS ITOM OeJIu TeCTa 6-MI/IHYTHBII>'I XOI[L6LI. ITO TECT C XO,I[L6OI71 B IPOU3BOJIbHOM TEMIIC
B TeueHHe 6 MUH. Pe3ynpTaToM TecTa SBISETCS pacCTOSHHIE, KOTOPOe OOIBHON MOKET OBICTPO IIPOWUTH MO POBHOM
TBGp,I[OfI TIOBEPXHOCTH 3a 6 MHH. PaCCTOSIHI/IC, npofx’meHHoe B TECTEC 6-MI/IHYTHOI>‘I XO,I[L6LI HUMECT IPOTHOCTUYECCKOC
3Ha4YeHHEe MPHU MHOTUX 3aboneBaHMAX, BKmoyas XOBJI. B naHHO# cTaThe OlleHMBAaeTCS KOMIUIEKCHAs OLIEHKa
MOTU(PHUIIMPOBAHHOIO TecTa O-MUHYTHOH X0ab0bl y OosbHBIX XOBJI ¢ HCHOAB30BaHUEM JIUHAMHYCCKON
IMYJIbOKCUMETPUHN, KOTOPasd paCIupACT TUArHOCTUYCCKUEC BO3MOXKHOCTU HAIPY304YHOI'0 TCCTUPOBAHUA. HOKaSaHO,
4TO HNapauiCJIbHO HapaCTaHUIO BBIPAKCHHOCTU OJBIINIKH Y 6OJ'II:.HI)IX CHWXKACTCA caTypalusa KucCiopoada C
MOCTEIIEHHLIM BOCCTAHOBJICHHEM B ITOKO€e. B KOHTpOJ’ILHOf/'I rpynre, HECMOTpPA Ha CONMOCTaBUMYIO C 6OJ'II>HI>IMI/I
XOBJI oxpllIKy, OLIEHHBAaEMYIO MO LIKaje bopra HacklllleHne KPOBH KHCIOPOAOM He MeHsoch. KomruiekcHast
OLICHKa TECTa 6-MHHYTHOﬁ XO,I[L6LI IIOMOXKET 06I>GKTI/IBI/IBI/IpOBaTB Bq)(i)eKTI/IBHOCTB IIPOBOAUMBIX JIeueOHBIX U
npodunakTHyeckux MepornpusTuii k 6onpHbIX ¢ XOBJIL.

ABSTRACT

One of the important manifestations of most chronic pulmonary diseases is a shortness of breath, which, in
turn, becomes the main reason for the restability of physical exertion. A decrease in physical tolerance in patients
suffering from chronic pulmonary diseases is due to the inability of the body to provide the necessary flow of
oxygen during the load, and in the clinical terms - with the impossibility of the patient to carry out that physical
work that could be performed earlier. Among the methods for estimating the tolerability of physical loads,
cardiopulmonary testing on the bikergometr, tredmil, which requires the mandatory presence of a doctor, which is
not always possible in the outpatient conditions. A number of work shows sufficient efficiency for the diagnostic
of the patient's condition and the use of load portability to use for this purpose a 6-minute walk. This is a walking
speed in an arbitrary pace for 6 minutes. The result of the test is the distance that the patient can quickly go through
a smooth solid surface for 6 minutes. The distance traveled in a 6-minute walk test is prognostic in many diseases,
including COPD. This article is estimated to be an integrated assessment of a 6-minute walk test using a dynamic
pulse oximetry , which expands the diagnostic capabilities of load testing. It has been shown that in parallel
increasing the severity of shortness of breath in patients decreases the saturation of oxygen with gradual restoration
alone. In the control group, despite comparable with sickness patient with COPD, the oxygen saturation estimated
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on the Borg scale did not change. A comprehensive test assessment of a 6-minute walk will help to facility the
effectiveness of therapeutic and preventive measures to patients with COPD.
KatoueBbie ciaosa: XOBJI, TonepaHTHOCTP K (U3MYECKOH HArpy3Kd, 6-MUHYTHBIH TECT XOABOBI,

IMyJIbCOKCUMETPpUA

Keywords: COPD, exercise tolerance, 6-minute walking test, pulse oximetry

AxTyanpbHOCTh OIHUM W3 BaKHBIX HPOSIBICHHH
GOJIPIIMHCTBA XPOHMYECKHX JIETOYHBIX 3a00JICBAHUI 1
MpeXIe BCETO OOCTPYKTUBHOW OOJIE3HM JIETKHUX
(XOBJI) sBiseTcst OZBIMIKAa, KOTOpas CHIDKAET
MEPEHOCUMOCTh (PU3UUECKUX HArpy30K B KauecTBE
ocHOBHOM mpuumHbl [1]. CHmkeHue (U3MUYECKOI
TonepanTHocTH y OombHBIX XOBJI cBszaHO C
HECIOCOOHOCTBIO  KapJHOPECIUPATOPHOH  CHCTEMBI
obecrieynBaTh HEOOX0AMMOE TOCTYIIIIEHUE B OPIaHU3M
KHCIIOPO/Ia BO BpeMsi Harpy3ku [2-3] .

Cpenu  METOJOB  OLEHKHM  I€PEHOCHUMOCTHU
(u3MUECKUX HAarpy30K BBLACIAIOT J1aOOpaTOpHBIE,
TIO3BOJISIOINME IPOBECTH TOJHBIM aHAIN3 PEaKIINU
opraHu3Ma Ha (IU3MYECKYI0 HAarpy3Ky W BBISIBHTH
OCHOBHYIO  TIPUYHMHY  CHIDKCHHS  (DPU3MUYECKOM
TOJIEPAHTHOCTH (KapIHOMyIbEMOHAIBHOE HAIPy309HOE
TECTHPOBAaHUE Ha BEJIO3ProMeTpe, TpeaAMuiIe, MaTTi-
TECTHI U JIP.), OJTHAKO JJIS X IMPOBEIEeHUsI HEOOXO MO
He BCerja JOCTYIHOE JOpOorocTosiiee 060pyaoBaHue,
00s3aTeNIbHO NPUCYTCTBHE Bpaya, 4TO OTPAHHYMBACT
NPUMEHEHHE JIAOOPaTOPHBIX METOJIOB B aMOyIaTOPHOI
KJIMHUYECKOH IpakTuke [4-6]. AnTpTepHaTUBON MOXET
OBITh NpPUMEHEHHE BHETa0OpaTOpHBIX (“ MOJEBBIX
METOJMK, KOTOpBIE  AHAJIM3UPYIOT  IOKa3aTely,
OTpaXKaIOIINE WHTETPATBHYIO PEAKIMI0 OpraHu3Ma Ha
(u3nveckyro Harpy3Ky (TeCTHI ¢ X0ap0oif), KOTOpBIE
IINPOKO UCTIONIB3YIOTCS B IOBCETHEBHON KIIMHUYECKOM
NpaKTHKe, BKIIOYas aMOyJIaTOPHOE 3BEHO — IIPEXK/e
BCETO0 TECT 6-TH MUHYTHOM Xo0mab0bi[7-8]. Bribop
KOHKPETHOM METOJIUKH 3aBUCUT OT KJIMHUYECKOH
3a/1a4d ¥ TEXHUYECKUX BO3MOXHOCTEH MEIUITMTHCKOTO
yupesxaenust [9-10].

Lens uccnenoBanys 3aKII0YANach B PACUTHPECHUH
BO3MOXXHOCTEH OLEHKH MOAU(GHUIUPOBAHHOTO  6-
MHHYTHOTO TECTa X0{bOBI IPUMEHEHHEM OTIpEICTICHUS
CTENeHN HaCHIIIEHUS KpPOBH KHCJIOPOJIOM
(TMHAMIYECKOH MyIbCOKCHMETPHN)

Martepuansl U  Meroabl. lccnenoBanus
mpoBeneHBl Ha ©0Oaze BopoHexckoll TOpoackoit
KIIMHUYECKOW  NONuMKIMHUKKM T. Boponexa. B
uccienoBanue BkmodeHo 18 6ompHbIX XOBJI 1-111-
creieHu TspkecTH (14 MyX4mH W 4 SKEHIIWHBI) |,
cpennuit BospacT 54,8+2,1 roma Kontponbayto
TPYTITy COCTaBIIIN 12 MPaKTHYECKH 370POBBIX JIFOAEH
(cp Bo3pact 51,8+2,6 toma) . /uarnoctuka XOBJI
npoBoamiack 1o kpurepusim GOLD (2021) Uz 18

6ompubIx XOBJI 14 uemosexk ( 77,8%.) Kypwin.
AptepuanpHOil rHmepreHsueit 1-2 cr crpagamm 10
gemoBek (55,6 %).Tectr 6-mMuHyTHOH XOABOOH
MPOBOAMIICS. B COOTBETCTBMM C HarmoHanbHbIE
pexomenparun mo XCH B aBTOpCKOH MOTU(HUKAIINH.
Tect Brimtouan — 3 MuH x0ab0a B Oosiee MEIJICHHOM,
yeM OOBIYHO AJIS MallMeHTa TeMIle, BTOPYIO MOJIOBUHY
Tecta OONBHOM MPOXOAWI B TeMIe 0osiee BBHICOKOM,
yeM 00b19HO. OIEHKa BBIPAKEHHOCTH  OJBIIIKU
MIPOBOJMJIACH B HCXOJHOM COCTOSHHH, B CEpeAMHE
TecTa U cpa3dy IIOocle €ro OKOHYaHUS IO
HyMeponoruueckoil mkane bopra. Bo Bpemst Harpysku
U B BOCCTAaHOBUTEIHHOM MEPHOAE HPUMEHSIIN
muHaMudeckyro  OKI, MOOWIBHBIA ammapar Aus
mMepeHuss  AJl, MOOWIBHOE YCTPOMCTBO  IUIs
perucTpanuy JUHAMHYECKOW CaTypaliy KHCIOpOJa.
IIpu oueHKe pe3ynbTaTOB TeCcTa HCIIOJIB30BAIN
3HAa4YeHUs TOKa3aTeneil B 4 TOUKax — HCXOAHOE
cocTosHue, 3-s1 U 6 MHUHYTH XOABOBl U 3-1 MHUHYTa
BOCCTaHOBJIEHHUA. [/ aHaNM3a TOJNYyYEHHBIX JaHHBIX
UCTIOJIB30BAIM METOJABI BapHAllMOHHOM CTaTHCTHUKH.
Paznuuus cuutanu qocroBepusiMu npu p<0,05.

PesyabTaTrel m ux oOcy:xnenme. [IpoiineHHoe
paccTosTHHE B CPaBHUBAEMBIX I'PYIIIAX HE Pa3INIalioch
- B rpymre 6ompHBIX ¢ XOBJI mpoiineHHas mucTaHIms
cocraBuna 342,5+25,4 MeTpoB, B rpyIme KOHTPOJIS -
386.6+18.3 metpos (p>0,05).

[TokazaTenn TeMOAMHAMHMKH OJHOTUIHBI B
CpaBHUBAEMBIX TPYIIIAX : OTMEUCHO yBenudeHue AJl u
UCC ¢ yBenuMueHHEM HHTCHCHBHOCTH HArpy3ku H
CHIDKCHHE B IMEpUOJ BOCCTAHOBIECHHS — YacToTa
nyibca B rpymmne 6ompHBIX ¢ XOBJI yBenmumnace
74,1+£3.7 B ucxogHoM coctossHuu 10 99.8+4.2 B koHIlE
TecTa 6-T MUHYTHOH X0a605! ( p<0,05) u ¢ 67,0+3.1
mo 84,0+4,5 B koHTpombHOH Tpymme (p<0,05).
Junamnaeckast IyJbCOKCUMETPHS BBISIBHIIA
pasHoTunusle u3MeHeHuss — npu XOBJI oTmeudeno
camkerne SPO2 ¢ 95,0+1,0% mo 92,5+0,7% (p<0,05),
B KOHTpOJBbHOH rpymme ¢ 95,7+0,6% B ucxoaHOM
cocrossHUM 10 95,5+0,6% B koHme Tecta (p>0,05).
CrenieHp BBIPQ)XEHHOCTH OBIMIKM IO mIkane bopra B
KOHIIE HArpy3Kd ObUIa OZMHAKOBOH B CPaBHHBAEMBIX
rpynmax - 4,0+0,41 y 6oneubix ¢ XOBJI u 4,2+0,5 B
rpyme cpasaeHus (p>0,05). Ilpumepsr AuHAMHYECKON
ITyJICOKCHMETPHUH IIPEACTAaBICHHI Ha puc 1 u 2.
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Puc. 1.Ilpumep ounamuueckoii nynrvcokcumempuu y 6oavrozco XOBJI (konmponvHas epynna):
SpO2 — camypayus kposu, pulse — uacmoma nyavca, no ocu X - 8pema NPOXoicOeHus mecma
(13:42 — nauano, 13:48 — oxonuanue mecma)

|4:3:ﬂ:00 14:357 00 14‘31800 Id.?:QﬂO

1441000

1411 00 |4.12:00 I‘t?i}ﬂl) 14:1400 14 16:00

10s 4 I § I I
Spo, % I—»L I |
@ ‘§ —

o6 %_

I I | | | |
I P S

144

!
Pulse 108 'I
72 -{ T
® 5

[

|
I
I
1
I

I § i
I I f
I I I
| I f

| ; L

|
I
%
%

|
|
I
I
I
|

Puc. 2.Ilpumep ounamuueckou nynvcokcumempuu (koumponvhas epynna): SpO2 — camypayus Kposu,
pulse — vacmoma nynvca, no ocu X - epems npoxosicoenus mecma (14:35 — nauano, 14:41 — oxonuanue mecma)

Ob6cyxneHue. Hamn MIpEI0KEH
MOJIU(MUIMPOBAHHBIA  MPOTOKOJ  NPOBENEHHS  6-
MHHTYHOTO TeCTa XOJbOBI, KOTOPBIH BKIIOYAET 2
MIOCJICIOBATEIIBHBIE CTYIECHH Harpysku.
MoupunupoBaHHBIH TPOTOKOJ JIETHYE IEPEHOCUTCS
ManMeHTaMu M He TpeOyeT IepHoJOB OTAbIXa, YTO
OOBIYHO BCTpEYAETCS! MPH IIPOTOKOJIE C IOCTOSHHOM
CTETNIEHBbIO HArpy3KH, TO3BOJsIET Oojee OOBEKTUBHO
OIICHUBATh TOJNEPAHTHOCTh K (DH3MUECKONW Harpyske.
BrIsBIIeHBI pa3nuuus peaknun KapIuopecupaTopHoi
chUCTeMbl Ha (U3UUYECKYI0 HAarpy3ky y OOJBHBIX C
XOBJI 1 nu1 KOHTPOJIBHOH TPYTIBI OJHOTO BO3pacTa.
MonupuuupoBaHHBI  MPOTOKOJI 6-TM  MHHYTHOM
XOABOBI TO3BOJIMIIA BBISIBUTH Pa3iIMUHbIe MEXaHU3MBbI
ajantanud K (QU3NYEeCKOW Harpyske — Yy JIHI]
KOHTPOJILHOM TPYIIbBI TOBBILICHHE IOTPEOHOCTH
OpraHu3Ma B KHCJIOPOJIE NPH BHINOJHEHUH TecTa
nocruraercst  yBenuuenueM AJl um UCC u,
CJIC/IOBATENIbHO, YBEIWYEHHEM MHHYTHOTO 00bema
KPOBH TPH COXPAaHEHWH CaTypaly KHuciaopoma. Y
6ompHEIX ¢ XOBJI_amanramums K Harpyske mMyTeM
YBEJIMYEHUSI pabOTHl CEPACIHO-COCYIUCTON CHCTEMBI
HE  KOMIICHCHpYETCS  yBEIHMYEHHEM  JIETOYHOI
BEHTWISIIIMM C BO3MOXKHBIM Pa3BUTHEM JIETOYHOM
rUNepuHQISINT (HETOIHBIM ONOPOXXKHEHNUEM aJIbBEOJI
BO BpeMs BbI0Xa), YTO IHPOSIBISETCA CHUKEHUEM
HACBIILEHUS KPOBH KHCIOPOAOM.

BuiBoabI. 1.Bxrouenue METOJUKH
JUHAMUYECKOH ITyJIbCOKCUMETPUH IIPU IPOBEICHUH 6-
TH MHUHYTHOTO TecTa XOAbOBl JIaeT IEHHYIO
HHPOPMALIHIO 06 obecrnieueHnN oprasn3mMa
KHCJIOPOJ/IOM B yCIIOBHAX (PU3MYIECKOI HAarpy3KH.

2. KowmiutekcHass oOmeHKa TecTa O-MHHYTHOU
XOOBOBI MOXET OBITh IOJIE3HOH B OOBEKTHBH3AINH

3¢ G eKTHBHOCTH MIPOBOJUMBIX JIeueOHBIX u
npoduiIakTHUECKUX MeponpusaTuil y 6oiabpHbIX XOBJI
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ABSTRACT

Although we are currently experiencing extensive development in the field of medicine, obstetrics,
gynecology, and perinatology, reproductive losses and the prevalence of infertility are quite high. The objective
of eliminating the causes of the problem is to study the peculiarities of the reproductive system of girls in the
different regions of Armenia.

AHHOTALIUS

Jdnst ycrpaHeHHsl BeOyIIMX IPUYMHHBIX (AKTOPOB Oecryionnsi HEOOXOJUMO H3YyYUTh M YIIYYIIUTh
PCOpPOAYKTUBHOC 3J0POBbLE HACCIICHMS, HAYWHAs € I€puoaa Hy6€pTaTHOFO IIOJIOBOI'O CO3pEBaHUsA. Hy6€pTaTHBIfI
nepuoa, Kak NepruoJ CTAaHOBJCHUS II0JOBOI'O CO3PCBAHUA, 3aHUMACT JIMAUPYIHOHIECEC MECTO I10[ BJIIUSIHUCM
PEOPOAYKTUBHOI'O 3J0POBbA KCHIUHBI 1 }leMOFpa(bI/I‘IeCKI/IX rnokazarejen CTpaHbI. ITo MHEHMIO MHOTHX ABTOPOB,
BO3JICI‘/'ICTBI/IC BHEIIHEH Cpeabl, COI_II/IaJ'IBHO-HCMOFpa(l)I/I‘IeCKI/IX, TCHCTUYCCKUX U HCTAaTUBHBIX UMITYJIBCOB B IIEPHUOT
MIOJIOBOTO CO3PEBAHUS JIEBOYEK M WX (PU3MUECKOTO Pa3BUTHS HMPUBOIUT K BO3HUKHOBEHHIO PEMPOIYKTHBHOMN
(yHKIMK ¥ HapyIICHWH IIOJIOBOIO CO3pEBaHMSA, COMATHUYECKHX 3aboieBaHuil. CiemoBaTeibHO, OOHapy)KEHHUE
Pa3JIMYHBIX HApYIIEHUH PEernpoayKTUBHOM CHCTEMBI JEBOYEK M MX CBOEBPEMEHHAs KOPPEKIUsS IMPEICTaBIISIOT
co0oii BaKHEHIITYT0 MPOoOIeMy COXPaHEHHS 37I0POBbS TIOAPOCTKOB M PETIPOAYKTUBHOTO 37J0POBBSI.

Keywords: reproductive system, infertility, puberty

KiroueBble c10Ba: PeIpOAYKTUBHAA CUCTEMA, 6€CHJ'IOL[I/IG, IMOJIOBOEC CO3pECBAHMC.
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HecMoTpss Ha TO, 4TO B HacTOAIIEE BpeMs Mbl
JKUBEM B TMepuoJi OYpPHOTO pa3BUTUS MCIHIUHBI,
aKylIepCTBA, THUHEKOJOTMM U TMEPUHATOJNIOTUH U
KOJIOCCANIbHBIX U3MEHEHUH, PEenpoayKTHUBHBIE MOTEPU
W TOKa3aTeid PAaCHpOCTPAHEHHOCTH  OeCIuIonus
JIOCTAaTOYHO BBICOKH.

B HacTosmee BpeMms Omaromaps HOBEHIITNM
MeTOoAaM o0cieqoBaHU u JICUYCHUS -
BCIIOMOTATEIHHBIM PETNPOIYKTUBHBIM TEXHOJIOTHUSM,
HCKYCCTBEHHOMY OIUIOJIOTBOPEHUIO M OCEMEHEHHIO,
BHEJIPCHHUIO SHAOCKONHH, TpobieMa OecIuIogHOTO
Opaka B MUpE HE MPEOI0JICHA.

Ecimu B 1998 romy mnepBuyHOE U BTOPHUYHOE
6ecmonue B PA cocrasisino 32%, B 2008 r - 16,8%,
TO O cocTosiHUIO0 Ha 2014 roa WX YMCIO COCTaBISAET
14,9%. DT >OUACMHUOJIOTHYECKHE JAHHBIE O
PacmpoOCTPaHCHHOCTH OCCIUIONMS 3a(pUKCHUPOBAHBI 110
MPUEMIIEMOCTH M HE OTPAKAIOT PEANbHYI0 KapTHHY.
Jus ycTpaHeHHS BEOyNIMX MPUYHHHBIX (AKTOPOB
Oecruromuss HEOOXOOUMO WM3YYHTh W YIYYIIUTH
PEPONYKTUBHOE 3I0POBbE HACENICHHs, HaduHas C
nepuoaa mybepTar MTOJIOBOTO CO3pEBaHMUA.
[TybepTatHblii mepuona, Kak TEpUOJ CTaHOBIEHUS
MOJIOBOTO CO3PEBAHMSI, 3aHUMAET JTUAUPYIOIIEee MECTO
MOJ1 BJIMSIHUEM PENPOAYKTUBHOTO 37I0POBBSI >KEHITUHBI
U JgeMmorpaduuecKux mokasateneil  ctpaHbl. Ilo
MHEHMI0O MHOTHMX aBTOPOB, BO3/IEWCTBUE BHEIIHEU
Cpelbl, COIMATbHO-IEMOrPapHUUECKUX, TCHETUICCKUX
W HETaTUBHBIX HWMITYJIbCOB B TIIEPHOJA  IOJOBOTO
CO3pEBaHMA JEBOYCK M UX (DU3UYECKOTO Pa3BUTHIL
NPUBOAUT K BO3HUKHOBECHHIO  PEMpPOAYKTUBHON
(GyHKOMM ¥ HapyIIEHWH IIOJIOBOTO CO3PCBAaHUS,
COMAaTHYECKUX 3a00JICBaHHN. CrnemoBarenbHO,
oOHapy xeHHe Pa3THIHBIX HapyIIeHHN
PENpOAYKTUBHOM  CHUCTEMBI  JIEBOYEK W UX
CBOEBPEMEHHAsT KOPPEKIUSl TMPEACTaBISAIOT CcOoO0M
BOXHEHIIYI0O TPOOJIEeMy  COXpaHEHUs  370POBBS
MOJIPOCTKOB M PEMPOIYKTHUBHOTO 3710pOBbs. lomoBoe
CO3pEBaHME-3TO  MMepuoJ  (PU3HOIIOTHYECKUX U
TICUXOJIOTHUECKUX HM3MEHEHHH, HEOTheMJieMasi 4acTh
myOepTaTHOTO  BO3pPOCTa, KOTOpas OOecIeYnBacT
(hU3MYeCKyI0 W CONMANBHYIO aJalTalHi0 JIeBOYCK-
MOJPOCTKOB K CaMOCTOATENBbHOW >ku3HH. [lomoBoe
CO3peBaHMe-TCHETHYECKH O0YCIOBICHHBIA MpOIIeCC,
KOTOPBIH MPOUCXOJUT B HOpME B Bo3pacte 10-19 ner.

Ilepmon  mOMOBOTO  CO3peBaHUsI  JIEBOYEK
MpeJICTaBIsieT co00i MepexoaHbId BO3pPaAcT C JETCTBA
JI0 TIOJIOBOTO  CO3PEBAaHMsA, KOTJa  BO3HUKAIOT
BTOPUYHBIE MTOJIOBEIE TPU3HAKH, MEHCTPYaTbHBIN ITUKIT
CTAaHOBHTCS OBYJATOPOM M OPTaHU3M MpHOOpeTaeT
hepTHUIEHOCTD (CIOCOOHOCTH K OIIOJJOTBOPEHHIO).

On XapaKTepusyeTcs ONpe/IeNIEHHBIMU
HEHUPOIHIOKPUHAMH, (U3HOTIOTHYSCKUMHU u
MOP(OTOTHIECKUMH HU3MEHEHUSIMH, [IOJIOBBIM,
COMaTHYECKUM u (bu3nIeCKIM pa3BUTHEM,
CTaHOBJIEHUEM MEHCTpyalbHON dyHKIHIH,
THIIEPAKTHBHOCTHIO CHCTEMBI THIOTAIAMYC-THIIO(H3-
SIMYHUKY, aKTUBAIMEH QYHKIINH ITUTOBUIHOM JKEJIE3bI
W HAJAMOYCYHUKOB,  KOTOphIE  MPHUBOJAT K
PEKOHCTPYKITUH JIESI TETbHOCTH BCEX
(hU3MOIOTHYECKNX CHUCTEM OpraHu3zMa JeBymku. U
MOCKOJBKY Ha JAaHHOM OJTafle BCE MEXaHU3MBI
pEeryJupoBaHusl PENpPOLYKTUBHON CHUCTEMBI IOKa

OKOHYATEIIbHO HE C(OPMUPOBAHBI, HAXOIATCA Ha
TrPpaHULIE HOPMBI U MATOJOTUH, OPraHU3M CTAaHOBUTCS
CBEPXUYYBCTBUTEIbHBIM K Ppa3TU4IHBIM
HeONmaronpusaTHEIM ~ akropam. DU3HOIOTHYUCCKUE
OTKJIOHCHUsSI B OOJBIIMHCTBE CJIy4acB CBS3aHBI C
KOHCTHTYIIHATEHBIMA KoJe0aHusIMU ¢GyHKIIH
BHYTPEHHHX OPTaHOB CEKpPEIH M MHOTOYHCICHHBIMHU
MPOXOAHBIMHA 3K30TCHHBIMH CHUTHAJIaMH, KOTOPBIE
BPEMEHHO  MEIIAIOT TapMOHHUYHOMY  Pa3BHUTHIO
pacTyIero opraHu3mMa.

DusnogornyecKue OTKJIOHEHUS, KpoMme
oTnpeeIeHHBIX HCKIIIOUCHUH, MOCTEIICHHO
CIJIQXKHUBAIOTCS. M TPEOAOJIEBAIOTCS O OKOHYAHUU
MOJIOBOTO co3peBaHusl. VI3MEHEHHsT OCHOBHBIX CHCTEM
OpraHoOB, HAOJIOAAEMBIX B IyOCpTaTHOM BO3pacTe U
PEKOHCTPYKLHUS PEryISITOPHBIX MEXaHHU3MOB
COBIIANAIOT C HOBOM COLUAJIBHOM HArpy3KOW -
MocJeTHee dTal I[IKOJBHOTO O0pa3oBaHUS, MEPUONT
CaMOYTBEP)KICHUS, WM3MCHEHHE KadecTBa JKU3HH,
M3MCHCHHE TIIOBEICHUS, HWHTETpAliisi B OOIIECTBO.
BricTpBIii pocT, BBICOKas IBUTATENbHAsT W HEPBHO-
IICUXHYECKas aKTUBHOCTD TIPUBOJAT K
MIEPEeHANPSHKEHUI0O  pabOThl  SHJOKPUHHBIX — JKele3
HEpPBHOW cHCTeMBbI (0COOCHHO BEreTaTHUBHAS HEpBHAsS
cUcTEMa), U YCKOPCHUIO METa00IM3Ma,

BceneactBue sToro xapakTepHass IS 3TOTO
BO3pacTa HAMNpsHKEHHOCTh M HEKOTOpbIE BHEITHUE
HETaTUBHbIE WMITYJIbCHl MPHUBOJAT K BEreTaTUBHON
JUCTOHUHU, HEHUPONCUXMYECKOH H 3MOLUOHAILHOU
NaOMIEHOCTH, CTPEMIICHHIO K CAMOCTOSATEIBHOCTH U

OTKa3y TMPESKHUX aBTOPUTETOB (WIEHBI CEMBH,
YYUTENBHAIA), - IEPUO]] «HCKIIOYCHUI, CTPEMIICHHE
K «CaMOCTOSATENFHOCTH». Tarke HaOIIOmaroTCs
M3MEHCHHS B (U3MYECKOM DPA3BUTHH JIEBOYCK,
CBSA3aHHBIE C PETUOHAIBHBIMH  OCOOEHHOCTSIMHU,
KOTOpBbIE 00yCIIOBIIEHBI BO3/IEHCTBUEM
AHTPOTIOTEHHBIX u TEXHOTEHHBIX (akTopoB

OKpY>Karouiei cpeibl.

B 3aBucHMOCTH OT TOT0, HACKOJIBKO MOJHOLIEHHO
NPOTEKAET M HACKOJIBKO OJIAroNnpHsTHO 3aKaHUMBACTCS
myOepTaTHBI TEpPHOJ HACTONBKO M 3aKIIF0YaeTcs
penponyKTHBHAS (YHKIHUSA, QPEePTHIHLHOCTD, (yHKIIHS
JNETOPOXKICHUS U METa0OIHYCSCKHIA CTaTyC B3POCIHBIX.
Hawano myOepratHoro Bo3pacTa W Qopma Xoxa,
3aBHCHUT OT MoJa peOeHKa, MHOTHX T€HETHYECKHX W
BHEUIHUX (DAaKTOPOB, KOTOPHIE OYEHb M3MEHUYUBBI M
yHUKaJlbHbI. Bo3pact MeHapxe B crpaHax EBponsl u
CIHIA 3a mocnemguue 100 neT Kakgoe AECATHIETHE
cryckaetcs Ha 2-3 mecsa. DTo CHIDKEHHE 0COOCHHO
3aMeTHO 3a mociennue 50 JeT, YTO CBSA3aHO C
CTaOMIIBHOCTBIO COITHATbHO-3KOHOMHUYECKUX yCIIOBUH,
TIOBBIIIIEHUEM KayecTBa XXM3HM M OOLIMM 310pOBbEM
nonyJsanuy. Ynciio ereid-nHBaINIOB 110 COCTOSIHUIO
Ha 2001 T0m-617096 (ma 183,3-10 ThICSIY mereit).
[NoBbimenHas yrposa - U30BITOUHBII BEC U OXKHPEHHE,

HeloedaHue W JeQUIUT Beca Tela, BIUSHHE
TEXHOT'€HHBIX (DaKTOPOB OKpYXKalomel cpensl |
00yCJIOBJICHHBIE PETHOHANBHBIMH  OCOOEHHOCTSIMH

HapymeHus: (pU3NIecKOro M CEKCyaIbHOTO Pa3BHUTHSA,
CTpECC, OCTPhIE M XPOHHYECKHE COMATHUYCCKHUE
3aboieBanng. OT THHEKOJIOTHYECKHX 3a00JIEBaHMIA
4acTO BCTPEYAIOTCS HAPYIICHHS MEHCTPYaJbHOIO
LUKJIA - aJbrOJUCMEHOPHA, MAaTOYHOE KPOBOTCUCHUE
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IOBUHWJL,aMEHOPHA, THIOMEHCTPYaIbHBII CHHAPOM,
HapyIIEHHS IT0JIOBOTO CO3peBaHusl (IIPexIeBpEMEHHOE
U 3al037ajloe IOJOBOE CO3peBaHue), OOJe3Hb U
CHHJIPOM HOJIMKUCTO3HBIX SIMYHUKOB,
THIIepaHPOTeHus, THIIEPIIPOIaKTUHEMHS,
HeCTIeIIUPUUECKU W crnenn()uIecKuii BYJIOBArHMHUT.
Takum  obpa3oM, B  OCHOBE  (OPMHPOBAHUS
PENPOAYKTUBHOIO IIOTEHIHANA IOAPOCTKOB JISKHUT
OINITHMAJIBHOE CEKCyallbHOEe M (DM3MYECKOE Pa3BHTHE,

KOTOpO€  SBISETCS ~ WHIUKATOPOM  370pPOBOM
MOMYJISALUH.
OCHOBHOW  3aKOHOMEPHOCTBIO  (PH3HYECKOTO

Pa3BUTHUSI TOAPOCTKOB SBJISIETCS T€TEPOMOP(HOCTs U
TeTePOXPOHHOCTh PAa3BUTHS, MOJOBOH JTUMOPQHH3M,
aKceJepauus U 3aBHCUMOCTh (PU3NYECKOTO Pa3sBHTHUS
OT TEHETUYECKHX M (PaKTOpPOB OKpY)KalOIIEH CpeIbl.
Jns QyHKIMOHMPOBaHMS SIMYHUKOB JKUPOBAs TKaHb
MMEeT KPUTHUYECKYI0 poib - 19-22%, cinenoBarensHo,
ee HEOONBIIOE KOJMYECTBO MOXKET MOBJIHATH Ha
3allepXKKy MeHapxe. B myOepTraTHOH -TIOIpOCTKOBOM
(aze Ha MI0JIOBOE CO3pEBaHME BIHSIIOT
MHOTOYHCIICHHBIE ~ DHJOTGHHbIE M  OK30TCHHBIC
(aKkTOphl, TMPOJOKUTEIBHOCTh W HMHTEHCHBHOCTD
KOTOPBIX MOTYT IIPUBECTH K ITOJIOBOMY CO3PEBAHUIO, a
B JaJbHEHIIEM-PENPOAYKTUBHBIM HapyIICHHISIM.

Tak, HanpuMep, Ha POPMUPOBaHUS ITyOEPTATHOTO
nepuoja BIHMSIOT TEHETHYEeCKHe, HAaCIEICTBEHHBIC,
conuaibHbie (HAKTOPBI, MUTaHUE, NeUIMT oA,
SMOIMOHAIbHAS u busnyeckas Harpyska,
MH(EKIMOHHBIE, WHCTUTYIHOHAIBHBIE, 3THHYECKHE,
PETHOHANBHBIC M YKOJIOTHYECKHE (haKTOPHI, TPUBOJIS K

HapyIICHUSM PENpOTyKTUBHOM GbyHKIHH.
CrenoBarenbHO, B HACTOSIIEE BpPEMs COXpaHEHHE
pPEeNpOoAyKTUBHOTO  TOTeHIMala -  mpobiema
3/IpaBOOXPAHEHUS u uMeeT COLHAJIBHO-

SKOHOMHYECKOE U  COLHAIbHO-IeMorpaduyeckoe
3HayeHHe. B gene coxpaHEHHUs 3TOro IOTEHLHMala
Ba)KHOE 3HAUEHUE UMEET TOPMOH aHTUMIOJLIED,
OTBETCTBEHHBII 3a IIOCJIEPAa3BUTHE
MIOJUIEPOBCKUX KpPaHOB. ['OpMOH aHTHUMIOILIEP MOXKHO
paccMaTpuBaTh KaK IEPCHEKTHBHBIA  HMHAMKATOP
SMYHHKA B IEPHOJ TOJOBOrO cO3peBaHus. ['opmMoH
AHTHMIOJIEPOB Y4acTBYeT B IIPOLIECCE CO3PEBAHMUS
AHIEKJIETOK /10 JOMHHAHTHOTO ()OJUTMKYJA, M €ro
(u3MOIOTHYECKUH  YPOBEHb MOXET MEHAThCS B

3aBUCUMOCTH  OT  Pa3iIM4YHBIX  IATOJOTUYECKHX
CUTyaluH. OTKIOHEHHS  CEKpeluH  TOpMOHa
AHTHMIOJLIEPA OTpaXaroT HapyLIEHUs

(dbomnmukynorene3a, UiE BOCCTAHOBIEHHS KOTOPOTO
HeoOxouMa ToYHast HH(OpMAaIHst O €T0 YPOBHE.

Ecte MHOro maHHbIX O TOM, 4TO OKoyo 60%
3a00JIeBaHUH B ITyOSPTATHOM BO3PACTE MPEICTABISIOT
yIrpo3y (QepTHIBHOCTH, BIHUSIOT Ha AeMorpadudyeckue
MOKa3aTeln W PENpONyKTHBHOE 310pOBbe. PaHHee
BBISIBIICHHE HAPYIICHUH PEIpPONyKTHBHOW (YHKIIUU-
Ba)XKHEHIIass  3ajJa4a  3HJOKPUHHO-THUHEKOJIOTHU.
Bonpmoe comuanbHOe 3HAUCHHE MUMEET COXpPaHCHHUE
PENPOIYKTUBHOTO 30POBbS MOIPOCTKOB, YTO BIIHSIET
Ha jgeMorpaduyeckue TPOIEecCh. B pa3muyHbIX
pernoHax ApPMEHHH PEIPOIYKTHBHOE COCTOSIHHE
MOJPOCTKOB HEIOCTATOYHO H3ydYCHO, HET MAHHBIX O
PErHOHATBHBIX 0COOEHHOCTSIX. VYuursiBas
pETHOHANBHBIE OCOOCHHOCTH HAIlEH CTpaHbl —

KIMMaTH4ecKue W reorpauyeckue  yCIoBHS,
COIIMAIbHO-DKOHOMHYECKOE MOJIOKEHUE IT03BOJISIET
HaM TPOBOJAUTH PErHOHANBHBIE HCCIECIOBAaHHUSI B
obnactsix PA m B EpeBaHe, Uil OLEHKH TEMIIOB
MOJIOBOTO M (PM3MYECKOTO CO3PEBAHMS JEBOYEK
myOepraTHOTO BO3pacta. OHa MO3BOIUT HAM OIICHHUTH
PacIpoCcTpaHEHHOCTh TMHEKOJIOTHYECKUX
3a00JIeBaHuUil, BBLIBUTH (HaKTOPBI PHCKA UX ITOSBICHHSA
n pazpaboTaTe Mepel MO HUX MNPOQPIIAKTHKE, HYTO

MO3BOJIUT CHHU3WUTH PEIPOILYKTUBHBIC IIOTEPH U
mokazarenn  Oecruonus.  bymyr  copmmpoBaHBI
COIMATbHO-MEIUIITHCKUE OIUCAHUS JIEBOYEK

my0epTaTCKOro BO3pacTa B 3aBHCUMOCTH OT MECTa MX

MpOKMBaHUs, 6y;[eT OLICHCHO BIIUSAHUC
«PETrUOHAJIbHBIX» (l)aKTOpOB Ha pCOpOAYKTUBHYIO
CHUCTEMY.
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SUMMARY

The aim of this study is to investigate Flamin/Silymarin as a new herbal combined hepatoprotective drug in
experimental liver cirrhosis of white rats. Flamin was obtained from the flowers of the reddish immortelle
(Helichrysum rubicundum (C. Koch.)), and Silymarin from the seeds of the milk thistle (Silybum marianum)
growing in Armenia.

The histomorphological studies showed that in comparison with the two control groups under the influence
of Flamin/Silymarin the destructive and dystrophic processes are much reduced in the liver parenchyma. The
histostructure is mainly preserved: there are binucleated hepatocytes with nucleoli, the boundaries of the
interlobular hepatic tracts are clearly formed. Compared with the group treated with Flamin, in animals treated
with Flamin/Silymarin, there was a reduction of karyolysis and pyknosis in hepatocytes. Along with this, in some
areas, there were small foci of fatty changes. It is assumed that with long-term therapy, the effectiveness of
Flamin/Silymarin may be increased.

Consequently, further in-depth study of the mixture will lead to the identification and introduction of a new
herbal hepatoprotective for the prevention and treatment of liver cirrhosis.

AHHOTALIIUA

Hens. Uccnemoars  ®Pnamun/CunnmapuH, KaK  HOBBIM  PAacCTUTENBHBII  KOMOWHHUPOBAHHBINA

TeTaToNPOTEKTOPHBIHN IpemnapaT, Py dKCIIEPUMEHTAIHHOM ITUPPO3e MeYeHH y OenbIx Kpbic. DIaMUH MOy YHIN
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u3 1BeTKOB OeccMeprHHka kpacHoBatoro (Helichrysum rubicundum (C.Koch.)), a Cunumapun u3 cemsH
pacroponu nstHrcTol (Silybum marianum) pacTyiux B ApMEHHH.

[TpoBeneHHbIE HAMYU TUCTOMOP(OIOTHUECKHE NCCIIeJOBAHMS [TOKa3aIH, YTO M0 CPABHEHUIO C KOHTPOJIBHBIMH
rpynnaMu, nox BiausHueM @uamun/Cunumapuna B NApeHXMME NEYSHH, OTMEYEHHbIE HAMU JECTPYKTHBHBIC U
JucTpoduueckre nmpouecchl HAMHOTO YMEHBIIAIOTCSA. [ MCTOCTPYKTYpa B OCHOBHOM COXpPAHEHa: BBISBISIFOTCS
XOpOLIO COXpaHEHHBIC [BYXBSIOCPHBIC TEHNAaTOLUTHl C SAPBILIKAMH, YeTKO C(HOPMHUPOBAHBI T'PAHUIEI
MEXOJIBKOBBIX II€YCHOYHBIX Oanok. [lo cpaBHeHMIo ¢ rpynmoil yedamumu OnaMuHOM, y JKHBOTHBIX
nonyvaBme @namun/CHIMMapuH, TEHATOLMTHl C  KapHOJIM3HCOM ¥ KapHOIMKHO30M CPaBHHUTEIHHO
YMEHBIIAIOTCS. BMecTe ¢ 3THM B HEKOTOPBIX YYacTKax TKAaHH PErHCTPUPYIOTCS MENKHE O4ard >XKUPOBBIX
muctpodwuii. [Ipenmonaraercs, 9To MpH IATENbHONW Tepanuu 3¢ ¢GeKTUBHOCTh npenapata Diaamun/Cunumapun

MOXKECT IIOBBIIIATHCA.

CJ'ICZIOBaTeJ'H;HO, ﬂaHLHeﬁmHe Goiee I‘J'IyGOKOG HCCJIICAOBAHUE CMECU NIPUBEAYT K BBIABJIICHWIO U BHCIPCHUIO
HOBOI'O paCTUTCJILHOI'O I'€IaTONPOTEKTOPA AJId HpO(l)I/IHaKTI/IKI/I M Je4eHus 3a001eBaHUs oUuppo3a NeYCHU.
Keywords: reddish immortelle (Helichrysum rubicundum), milk thistle (Silybum marianum), liver cirrhosis,

Flamin/Silymarin mixture, histopathology.

KunroueBble cioBa: OGeccmeptHuk kpacHoBateiii (Helichrysum rubicundum), pacropomma mnsTHECTas
(Silybummarianum), uuppo3 neuenu, cmech Oaamun/CuinMapuH, TaTOTHCTOIOTHSL.

BBenenue.
Hcnonp3oBaHHE  pacTUTENBHOTO  CBHIPhSI B
MPOM3BOJICTBE  HOBBIX  JIGKAPCTB  CTPEMHTEIBHO

pacmmpseTcs, 0coOCHHO ISl JeYeHUs 3a0oJIeBaHMI
neyeHn. MHorue (apMaleBTHYECKUE Npernaparhl,
NpUMEHsIEMbIE /I JICYeHHUs 3a00JIeBaHUI NEUeHH, B
OCHOBHOM JICHCTBYIOT KaK Ha YpoBHE (pepMEHTOB, TaKk
U Ha KJIETOYHBIX CHTHAJIBHBIX IYyTAX, HPUBOIAA K
W3MEHEHUIO KOHIICHTPALlUd METAa0O0JIUTOB B IEUCHH
[1]. U3BecTHO, uTO 1BEeTKM beccMepTHHKa mecyaHOTO
(Helichrysy arenarii flores) SIBIISTFOTCS
(hapMaKONEHHBIM PaCTUTEIBHBIM CHIPBEM, U3 KOTOPOTO
MPOU3BOJUTCS JIEKAPCTBEHHOE CPencTBO «DIaMum».
[TocnenHuil BhITycKaeTcs B BUAE TAaOJICTOK, TPaHyJI,
CyOCTaHIIMM 1 UCTIONB3YeTCs JJIsl JICUCHNST HEKOTOPBIX
BUJI0B 3a00JI€BaHMI NTEUYEHH U B YACTHOCTHU XKEITIHOTO
my3bIpg. [lomMuMo 3TOrO, OMOJOTMYECKH AaKTHBHBIC
BemectBa (BAB) Beimensioniyecs ©3  I[BETKOB
OGeccmepTHHKA MPOSIBIISIOT AQHTHOKCHJIaHTHBIE,
aHTHOAKTepHaNbHbIC, aHTHBUPYCHBIE 3(hdekTrr [2-8].
YCTaHOBIEHO Tak)XKe, 4TO COLBETHS OeccCMEepTHHKA
KpacHOBAaTOTO  cojJepXaT cMech  (hIaBOHOUIOB
MOJOOHBIM cocTaBy mpernapara daamuH [9].

Pacroporiu nstauctast (Silybum marianum (L.)
Gaertn) u3BecTHOE JICKAPCTBEHHOE PACcTEHHUE, IITHPOKO
NPUMEHSIEMOE B HApOJHOW MEIWIMHE IS JIeYEeHUS
3a00JIeBaHN TIEYEHH U JKEITIHOTO ITy3BIPs pa3IndHOMN
STHOJIOTUH.  MHOTOYHCIICHHbIE  KJIWHHYECKHE U
9KCIEPUMEHTAIbHBIE HCCIIEOBAHNS CBHICTEILCTBYIOT
0 TemaTonpoTeKTOPHOM  3¢¢eKkTe cuinuMapruHa
MOJYYECHHBIA U3 PACTOPOIIIHN IATHACTON. CHIUMapHH
KaK TemaTONpPOTEKTOp TIONOKUTEIBFHO BIMSAET Ha
MOpPODYHKITMOHATIEHOE  COCTOSIHHE  TEYCHOYHON
TKaHHM, NOAABIISIS Tporiecc (uOporeHesa U anonrosa B
renarouurax oprasa [10-14].

[leuens, kak camblii OONBIION TBEPIBIH OpraH U
camas OouibIIas )KejIe3a B OpraHu3Me 4esloBeKa, UrpaeT
BAXHYI0O pOJb B MeTaboinM3Me U ToMeocTase
opranusMa. MHorue HHQPEKIMOHHBIE U  (aKTOpbI
o0Opas3a >XH3HHM BBI3BIBAIOT MNOPAKEHHWE MEUYECHOTHOM
MapeHXUMBI, BKIIIOYas BOCMAJIHMTENIbHBIE ITPOIECCHI,
SBIICHUSA cTeaTto3a W (udpo3a, KaKABIM M3 KOTOPBIX
MOJKET MPOrPECCUPOBATH A0 ITUppo3a redueHu. Cremayer
OTMETHTh,  9YTO  BO3MOXKHBIE  JIEKapPCTBEHHBIE
npenaparsl JUIs JICYEHHs 3alyIIeHHOro 3a00JieBaHuUs

IEYeHH B HACTOAMIEE BpeMsS HEMHOTOYHCICHHBI
[15, 16].

B coBpemeHHON MenuUMHE B KOMIUIEKCHON
Tepamuy W peaOWINTald MAIMEeHTOB C LHUPPO30OM
NEeYeHH Ha3HA4Yal0oT HMMYHOTPOIHBIE IIperaparsl,
KOTOpPbIE CTUMYJHUPYIOT 3aIUTHBIC CHJIBI OpTaHU3Ma,
UMEIOT AHTHOKCHJAHTHOE, IPOTUBOMHUKPOOHOE U
«IpoTUBOCTpeccoBoe» neiicTBre. OCOOEHHOCTh ATHX
JIEKapCTB  OMpENeNAeTCsl  CJIOXKHBIM  COYETaHHEM
AMHHOKHCIIOT, TPaBAHBIX JKCTPAKTOB M IHIIEBBIX
n00aBOK C ComepyKaHMeM MHUKpPO3JIEMEHTOB. B To ke
BpeMs, TpPaIWIHOHHOEC COBPEMECHHOE  JICUCHUE
HEJIOCTaTOYHO IS TOCTHKEHUS CTaOMIBHOM U TONTOH
pemuccud, 9ro  TOOYIOWII0O  HWHTEpEeC  MHOTHX
HCCIIeIOBaTeNIe W HAMH TOXXe K pa3padOTKe HOBBIX
JICKapCTBEHHBIX CpPeICTB, KOTOpBIE
NPUOCTAaHABIMBAIOT pA3BUTHE LUPPO3a TEYEHH W
yITydIIaloT Ka4ecTBO KU3HM HanueHToB [18, 19]

C 9TOi TOYKOW 3peHUsT HUCCIEIOBAaHHE HOBBIX
Oomee aKTUBHBIX KOMOWMHHPOBAaHHBIX IIPENapaToB
PACTUTENIFHOTO TPOUCXOXACHUS IS JICYCHUH W
NPEAOTBPAIICHNH PAa3BUTHUSA LUPpPO3a TI€YCHH B
COBPEMCHHOM TeMaTOJOTHH OYCHb aKTYaIbHO.

Hemp  maHHOH  paboTBI —  HWCCIEIOBATh
Onamue/CuuMapiH, KaK HOBBIH  PacTUTEIBHBIIN
KOMOWHHUPOBAHHBIA T'€MaTONPOTEKTOPHBIN IIpernapar,
MPH SKCHEPUMECHTATEHOM IUPPO3€ MEUYEHH OeIbIx
KpbiC. BaxxHO oTMeTuTh, yT0 PNaMUH MOJYUYWIH U3
BETKOB OeccMmepTHHKa KpacHoBaroro (Helichrysum
rubicundum (C.Koch.)), a Cunumapun u3 ceMsH
pacTopornum MSITHUCTOM (Silybummarianum)
pacTyniux B ApMEHHH.

MaTtepuanbl 4 MeTOABI.

KuBoTHble.

OKCNIEPUMEHTAIIbHBIE HUCCIIEAOBAHMS MPOBEACHBI
Ha 30 OenbIX OECHOpPOJHBIX ITOJIOBO3PEINBIX KPBICAX
BecoM 100-120 r. 3a Heento 10 Ha4aNo SKCIEPUMEHTA
JKUBOTHBIE COJEPKAJIUCh B YCJIOBHSAX CTaHAAPTHOIO
1abopaTOPHOrO BHBAPHs 1O 6 >KUBOTHBIX B OJHOU
kietke mpu ceobomnom (adlibitum) mocryne k Boxe u

MUIe. YXOA 3a JXUBOTHBIMH OCYIIECTBISUINCH B
COOTBETCTBUU c 2010/63/EU JIUPEKTUBaMU
(12-gyacoBolf  IWMKI  OCBEIIEHHUS, [IOCTOSIHHAs

BEHTUJIAIMS, TeMiieparypa- 25 £2°C).
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Jo3upoBka u moAroToBka odopazua diamuna,
u cMech Dnamun/CuiimMapuHa.

dnaMuH ToNy4YanM W3 IBETKOB OECCMEpTHHKA
kpacHoBaroro (Helichrysumrubicundum (C.Koch.))
[9]. Cunumapux BBIJCIISLITN u3 ceMsiH
JIMIIOBOLBETKOBOW  Pa3sHOBHOHOCTH  PacTOPOIIH
maTaAcTOR  (Sylibummarianum (L.) Gaertn) [20].
Omammar u cmech  Onamue/CmimMapuH (B
COOTHOIIIEHNH 1/1) MPUTOTOBIIEHBI B BUAE CYCIICH3HU B
olMBKOBOM Maciie. CBeXyH OIHOPOIHYIO Maccy
JKUBOTHBIE TIONTydalld TepopaibHo B go3e 300 Mr/kr ¢
MIOMOIIIBIO JKEJTyJOYHOTO 30HAA.

MopaeaupoBaHne IKCIIEPUMEHTA.

Jist mostydeHUsT MOJENM 3KCHEPUMEHTaIbHOTO
Uppo3a TI€YEeHH, JKUBOTHBIM BHYTPHOPIOIINHHO
BBOJIMIH YeThIpexxyopuctoro yriepoaa (CCl4; Sigma,
CILIA) B no3e 1mur/kr maccsl Tesa )xuBoTHoro Ha 10 %
MacJsIHOM pacTBOpe 3 pasza B HelEIH B TeueHue 12-u
Helelb. B COOTBETCTBHM C 3amadyaMM JKCIIEPUMEHTA
JKMBOTHBIX IIOJpa3e/sld Ha CICIYIOIHe TPYIIIbI
(1o 6 mT.):

I'pynna |. UaraktHas rpymma (340pPOBEIC
JKUBOTHBIE);

I'pymna Il. KonrposnsHas rpynma - >KHBOTHBIE,
nonyvasiiue CCls B Teuenue12-u Hesens;

I'pymma I1l. KonTpospHas rpynmna - >KUBOTHBIE,

KOTOpBIE HWMEJIH BOCCTAHOBUTENIBHBI MEPHOA B
teuenun 8-u Hemenb nocie CCls-uHTOKCHKATNH;

I'pynna V. IlogonsiTHas Tpymia - XKUBOTHEIE,
nony4asmue draMuH B T€YEHUE 8-U HENENb IOCIE
CCls-nHTOKCHKALUY;

I'pynna V. IlomompITHas rpynma - XHBOTHEIE,
noy4asmie cMech Oramun/CrnnmmapyH B TeUeHHE 8-
u Henens nociie CCly-unToKCcHKanUu.

B KOHIIC DOKCIEPUMEHTA, IIOCJIC YCBIIJICHUA

JKMBOTHBIX (40MI/KT HEMOyTaa HaTpUsl MOCPEICTBOM
UHBEKIINN)

BHYTPHUOPIOIIMHHON ObUTM  B3SITHI

OHMOIICHOHHBIC MaTepHaibl IEYCHH, JJI1 OICHKH
THCTOIIATOJIOTHYECKOr0  COCTOSIHHMSL  ITEYEHOYHOM
TKaHU.

I'ncromororiorus.

OO6pasupl TkaHed nedeHn ¢ukcupoBanu B 10%
pactBope Oydeproro dopmammua (pH 7,2), mocie
o0paboTkn 3anmBamu mapaguHOoM. U3 00pasmos
TICYCHH MOy IEHHbIE MUKPOTOMHBIE CPE3BI, TOJIINHON
5 MKM, OKpamleHbl IO METOAYy I€MaTOKCHJINHO-
s03mHOM (H&E) B cooTBeTCTBHH CO CTaHIapTHBIMHU
npoTokomamMu[21]. Js OIICHKHU
0011eMOP(OJIOTHYSCKOTO  COCTOSIHUSL — TCYEHOUHOM
MApEeHXUMBI ~ CPe3bl  MCCIIEJOBAIM C  TOMOILBIO
cBeTOBOro MuKpockomna (Jenaval) nmprcoemuHEHHbIH K
KomreioTepy u poroanmnapaty Gupmer CANON.

PesyabTaTnl 1 O6cy:xaeHust

OKHUCIUTENBHBI  CTpecC M3-3a  MPOAYKIHHU
CBOOOIHBIX  pamukanoB, HHAynupoBaHHoi CCly,
SBISIETCSI OAHUM W3 OCHOBHBIX MEXaHH3MOB, C

MOMOIIBIO KOTOPOTO UHJLY [IUPYETCSE
TenaToresUIIOISPHOE TIOBPEKICHHE [22,23].
TpoBenéHHbie HaMHU rUCTOMOP(OIOrHYECKUEe

HCCIIEIOBAHMS TIEYCHU OEJIbIX KPbIC BBISIBUIIH, YTO TI0
CPaBHEHMIO C MHTAKTHOM rpymnmnoi (rpymmna I, puc.1A,
2A, 3A), B THCTOCTPYKTYpe NEUYEHH IMOABEPKEHHON
xponuueckoit wuHTOKcuKauuu CCl4 (rpynma 1)
OOHapyXeHbl ~ 3HAa4YMTEIbHbIE  MOP(OIOrHYECKUE
OTKJIOHEHUs. banouHoe cTpoeHne neueHOYHOH TKaHHU B
OCHOBHOM HapymieHo (puc.lB). B mapenxume oprana
BCTPEYAIOTCSl OYard HEKPO3a pa3iuYHBbIX BEIHMYMH. B

MOPTANBHBIX ~ TPAaKTaX  BBUIBISIOTCS  OOIIMpPHBIC
Y9acTKd  JUM(POTUCTHONHUTAPHOW  WHQIIBTPAIIH
(puc.2b). lleHTpanbHble BEHBI  pPACIIMPEHBI U

TIOJTHOKPOBHEL. [0 BCel MOBEPXHOCTH MHKPOTOMHBIX
cpe3 IedeHH, HAOJIONAIOTCS SBICHUS O KUPOBOU
nuctpodun (puc.2b, 3B).

Pucynox 1 Muxkpogomozpaguu yenmpanvuoix een neuenu. A. Uumaxm,; b. Koumponw CCI4; B. Konmpons CCIl4
+ 8 nedenw, I'. CCl4 + 8 neoenrv @namun; J/[. CCl4 + 8 nedenv @namun/Cunumapun. Okp. eem-303uH, y8. -125X.
O6o3nauenus: nPoCmas cmpeika - 6aiouHoe CMmpoeHue; HAKOHEYHUK CIMPENKU - JHCUPO8Ast OUCTPOGuUsi,
UB02HYMASI CMPENKA — KAPUONUKHO3, K8AOPAM - 6EHO3HOE NOIHOKDOBUE.

IToutn ananormyHas Mop¢oioruyeckas KapTHHA
HabmromaeTcst u y kuBoTHBIX |ll rpymmer. Hapsany c

BBIIICOMMMCAHHBIM HApPYIICHUAM B NMAPCHXUME NECYCHU
BBIABJIIIOTCSI  MHOXECTBO OYaroB HEKPOTHYECKHUX
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nopaxkeHuil. B o0macTsax Tpuagsl pEruCTpUPYIOTCS
Y4acTKH  JUMQOTHCTHOLUTAPHOH  HMHOUILTPALUH,
MPOLIECCOB JKMPOBBIX nuctpoduii (puc.2B, 3B). B
o6enx xouTpoabHbX Tpymmax (Il u I1l) B mapenxume
NEYEHN  ICHTPAIbHBIE  KPOBEHOCHBIE  COCYZbI
pacIIMpeHbl, CO cTa3oM KpoBH. B Tteuenume 8-m
HeleTbHOTO  BoccTaHoBuTenbHOro mepuoma (Il
rpynma) YCUIIUBAIOTCS JIeCTPYKTHBHEIE u

auctpoduueckue mpoueccel. bamouHoe crpoeHue B
ocHOBHOM Hapymeno (puc.lb, B; puc.2b, B).
Otnnyarorcst TIOJIMILIONTHBIC TenaToHTH,
muromiazMa  3epuuctas  (puc.3B).  Omnwmcannble
MOpQOIOrHYecKre HApYyIIEHUS] CBUAETEIbCTBYIOT O
TOM, YTO MPOLECC PETCHEpalid IEYEHH B OTUX

TpyIax CHJIBHO HapYIIEH U IIPOTEKAET, KOHEYHO, HE B
TI0JIb3Y OPTaHU3Ma KUBOTHBIX.

Pucynox 2 Muxpogomoepaghuu nopmanvusix mpaxmos nevenu. A. Unmaxm; b. Konmpoaw CCIl4; B. Koumpons
CCl4 + 8 neoenw, I. CCl4 + 8 neoenv @aamun; /{. CCl4 + 8 nedenv @namun/Cunumapun. OKp. eem-303uH,
6. -125X. Obosnauenus: npocmas cmpenka - Oanounoe CmpoeHue; HaKOHEYHUK CIMPEIKU - JICUpPosas
oucmpodusi; BOIHUCIMASE CMPENKA- REPUROPMATIbHASL UHDUILIMPAYUSL, ICUPHASL CMPENKA C XBOCHIOM -
pacuiupenue cunycouoos, pomo - 6eHO3HOE NOJHOKPOGUE.

daamuH - HU3BECTHOC JKEIYCTOHHOC u
TeNaTONPOTCKTOPHOC JICKapCTBCHHOC CpCACTBO,
HU3TrOTAaBJICHHOEC Ha OCHOBC DOKCTpaKTa LBETKOB

OeccmeptHuKa necuyanoro (Helichrysum arenarium),
HCIIOJIB3YETCS PH Pa3IMYHBIX 3a00JICBaHUAX EYCHH.
Panee Hamm gokazaHo Takke, 4ro DiamuH,
nosnydeHHsii 13 pactenuii Helichrysum rubicundum
(K) Koch, o6mamaer remaTonpOTEKTOPHBIM |
AQHTHOKCHJIAHTHBIM CBOMCTBaAMHU pu CCls-
HH/IyIIMPOBAHHOM ITHPpO3e meueHu [24].

B Hacrosmed paboTe MOJydYCHHbIE JaHHbBIC
JIOKa3bIBaIOT, 4TO moj jaeiictBueM dnamuna (rpymma
IV), mnonydyeHHOH W3 1BETKOB OECCMEpPTHHUKA
KPacHOBATOT0, TUCTOCTPYKTYpPa IIEYSHHU 10 CPABHEHUH
¢ xourpormbHeiMu rpynmamu (II w 11l) HamHOrO
HOpManu3yercst. JlecTpyKTHBHBIE W AUCTpOpHUECKHE
IPOLIECCHl  CPAaBHUTENBHO YyMeHbLIaloTcs. banounHoe
CTpOCHHE T€YEHOYHOM TMapEeHXUMbl B OCHOBHOM
COXpPAaHEHO.  YMEPEHHO  YMEHBLIAIOTCS  TaKxke
KOJIMYECTBA  KApHUOJIM3UCOB W KAapHUIIKHO30B
rernaTonuToB nedyeHu. CielyeT OTMETHTh, YTO Hapsity
C BbINICNPUBEAEHHBIME JaHHBIMY, IOJA BIUSHHEM
@dpaMuHa OKOJIO MOPTaJbHOM TpUAgbl I[EYCHU

OTMEYAeTCsl OYard NepUBacKyJIPHONH HHOIIBTPALINH,
SIBIICHUSI JKUPOBBIX IUCTpodueii, a B HEKOTOPHIX
y4acTKaX OpraHa HaONMOHaroTcs sBieHUS (Gudpo3sa.
(puc.1, 2, 3I).

WNuas mopdomorndeckass KapTHHA BBISBIACTCS
MIPU UCCIICJOBAHUSI IEYOHOYHON TKAHHM IT0]] BIUSHUEM
OnamuH/ CUITUMAPHHOM.

MaxkpOoCKOITHYECKH. o CPaBHEHUIO c
npensaymmumMe KouTposbHbeiMu rpymmamu (11 u 1), B
MapeHxume MIEYEeHU noJ BIIMSTHHEM

Onamus/CHIMMApUH  HATJISHBIX  MATOJOTHYECKHUX
OTKJIOHEHHI He OOHAPYKUBAIOTCSL.

WzBectHo, dYro (uOpO3 TEUEHH  SABIACTCS
OCHOBHOU MPUYUHOM 3a00JIEBAEMOCTH U CMEPTHOCTH
JFOJIel, B OCHOBHOM H3-32 XPOHHYECKOH MOPAKCHUH
MeYeHH. DTOT MPOLECC MOXKET MEepPepacTd K LHUPPO3Y
nedenn [25]. CnemoBatenbHO, TPEJOTBpAIICHUE
TIPOTPECCUPOBAHUS ¢udpoza MOXET OBITH
3¢ (heKTHBHON cTpaTerneil BBDKMBAHUS, UYTO U JICKHUT B
OCHOBE HAalIMX WCCJIEHAOBaHMN, B  YaCTHOCTH
rernaronpoTekropHoro  addexkra  dmamuHa U
®namun/Cunumapuna npu CCls- vHIynHMpoBaHHOM
LUPPO3a MEYCHH Y KPBIC.
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Pucynox 3 Muxpogpomoepagpuu napenxumor nevenu. A. Humaxm; b. Konmponw CCI4; B. Konmpons CCl4 + 8
neoenv, I. CCl4 + 8 neoenv @namun; /. CCl4 + 8 nedenv @aamun/Cunumapun. Okp. cem-303uH, y6. -400X.
Obo3nauenus: HCUPHAsL CMPEKA - HOPMATbHBLIL 2ENAMOYUM,; HAKOHEUHUK CIPETKU—
AHCUPOBASLOUCPOPUAUZOCHYMASE CMPEIKA — KAPUONUKHO3, CIPENKA C X60CHOM - KAPUOTU3UC, K8AOPAMm -
uHpurbmpayus.

IIpoBeneHHbBIE HAMH THCTOMOP(OIOrHISCKUE
UCCJICJIOBAHUS TOKA3alH, YTO [0 CPaBHEHHUIO C
MPebIIY IIAMH rpynmnaMu o BIHSIHUEM
Onamun/Cunmapuia  (rpymma V) B mapeHXHMeE
MEYeHH, OTMEYEHHbIE HaMH JAECTPYKTHUBHBIE U
JqucTpoduyeckre mpoueccsl HAMHOTO YMEHBIIAIOTCS.
I'ucTocTpykTypa B OCHOBHOM  HOPMAlIU3YeTCS.
BajouHas apxuTeKTypa COXpaHEeHa, BBISIBISIOTCS
XOPOILO COXPAaHEHHBIE ABYXbSJIEPHBIE T€NaTOUUTHI C
saapumkamu (puc.3 /1), yetko chopMUPOBAHBI IPAHUIIBI
MEXIOJIBKOBEIX IMeYeHOUHBIX 0anok (puc.1/], 2/1). Ilo
CPaBHEHHUIO C TpyIoi jneumBmnxcs PramuHOM U
0COOCHHO KOHTPOJILHBIMH KUBOTHBIMH, T10]] BIUSTHHEM
Onamun/CunrMaprHa TeHaTONUThI ¢ KApHOJIU3UCOM U
KapUOMHUKHO30M HAMHOTO yMeHbImaTest (puc.3]l).
Bmecre ¢ 3TUM B HEKOTOPBIX Yy4acTKax TKaHHU
PETHCTPUPYIOTCSI MEJIKHE OYaru KMPOBOW TUCTPOPUU
(puc.1/1,2]1). OnucanHble MPOLIECCHI AAIOT HAM OCHOBY
NPEANOJIOKUTh O CPABHUTEIBHOM BOCCTAHOBICHUH
MOPGOPYHKIIMOHATLHONH —~ COCTOSHHHM — MCUYCHOYHOMN
TkaHu Ha (¢(oHe BuusHUA Dnamua/CrMapHHa.
CrenoBarenbHO, OoJiee JIMTENLHOE HCIOIB30BAHUE

CMECH TMpHBEAET K TMOJHOMY BOCCTAaHOBIICHHUIO
MEYCHOYHOH TKAHH.

3AKJIOYEHUE

Taxkum obpazom, MPOBE/ICHHBIC HaMHU

MaKpOCKOTINYECKHE u THCTOMOP(OJIOrHIEeCKUe
HCCIIEIOBAaHUE JTOKA3BIBAIOT, YTO KOMOMHHMPOBAHHBIN
pactutenbHblit  cMech OnamuH/CUTMMapuH, OCHOBY
KOTOPOTO COCTaBIISIOT ApMSHCKHE copTa
OeccMepTHHUKAa W PacTOPIIIH, OOJaJaeT BBICOKUM
TEpaneBTHYECKUM  cBOHcTBOM.  ClieJoBaTeNbHO,
JMAIBHEHITUE WCCIICOBAaHUS CMECH NPUBEAYT K
BBSIBIICHHUIO U BHEIPECHUIO HOBOTO PAaCTUTEIHHOTO
TeImaTonpoTeKTOpa B MNPOMWIAKTUKA U JICYCHHS
3a00JIeBaHUS IUPPO3a ICUCHH.

Baaropapuaocrtu.

ABTOPBI BBIP)XAIOT CBOIO HCKPEHHIOKO
OaroapHOCTb COTPYAHUKAM JTab0OpaTOPHH U
0COOEHHO 3aB. J1a0. XUMHH JIEKApPCTBEHHBIX PAaCTECHUI
I'. AHaHuKsHa 32 TIpencTaBieHuo Bemects Oaamuna
u CunumapuHa.
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KMMHYECKHE HAVRH

DETERMINATION OF PESTICIDES iN SOME BERRIES

DOI: 10.31618/ESU.2413-9335.2021.4.90.1453
Hajiyeva S.R., Gadirova E.M., Nuruyeva K.A.
Baku State University

ABSTRACT

It is known that artificial fertilizer are widely used in the cultivation of fruits and vegetables. In particular, the
presence of nitrates is very common, and this is normal. However, these substances already cause problems in the
body when they exceed the amount of MPC, especially, adversely affect the health of children's bodies. They lead
to more serious hazards by being reduced to nitrites. Such products can not be considered environmentally friendly,
because such fruits are no longer rich in minerals and vitamins, so they become useless food. In this regard, the
article identified 17 vital pesticides in berry samples. Berry samples (strawberries and raspberries) were taken in
spring and analyzed in the laboratory of the Food Safety Agency of the Republic of Azerbaijan.

Keywords: berries, nitrates and nitrites, soil, environmental pollution, MPC.

Pesticides are used in modern technologies to
increase the quality and productivity of agricultural
products. Chemicals used to destroy and control pests
are called pesticides. In modern methods, pesticides are
used to protect against damage caused by weeds and
their effects[1]. It is also used to get a rich harvest. The
following types of pesticides are available::

Fungicide (against fungi)

Insecticide (against insects)

Bactericide (against bacteria)

Herbicide (against weeds)

Rodenticide (against rodents)

The use of pesticides has increased due to the
destruction of pests, the low financial cost of their use,
and its short-term results. Pesticides widely used in
agriculture cause serious problems when used
unconsciously and excessively[2]:

-Nervous system damage and side effects.

-Pesticides and decomposed products contain
toxic substances, which are more dangerous than the
main pesticide.

-Environment and air pollution

-In case of excessive use, the body develops
immunity and its use is useless.

-Sometimes it cause different problems by killing
useful organisms.

The use of nitrates is undeniable in the growth of
fruits and vegetables, which are considered agricultural
products. The presence of nitrates in foods in small
quantities or in the absence of oxidants is not harmful
to the human body, so it is incorrect to talk about their
direct toxic effects. However, nitrates are harmful when
MPC is exceeded[3,4].

Contamination of the soil eventually makes the
fruits and vegetables grown there unfit for human
consumption. In this regard, various extracts - acid,
alkali, salt water and aqueous extracts - are widely used
in the chemical analysis of soil. Water, alkalis, acids
and saline solutions may be used as solvents; For
example, 1 N HNO3 solution can be extracted from
man-made soils by dissolving more than 90% of the
total amount of metals. In addition to inorganic
pollutants, heavy metals and non-metals, their amount
is determined in this solution. Determination of the
amount of elements is based on the determination of

elements in chemical and instrumental methods in
solutions obtained by pre-treatment of the soil sample
with acids (strong acids) or alkalis. Soil solution is the
liquid phase of the soil under natural conditions.
Important biochemical processes take place in the soil
solution; For example, an increase in the acidity of the
soil solution has a negative effect on plants, because in
this case the transfer of nutrients to plants is limited.
The condition of the soil is seriously affected by
oxidation-reduction processes in the soil. The control
of oxidation-reduction processes in the soil is carried
out in two ways: the oxidation-reduction potential is
determined directly by the potentiometric method, or
the concentrations of compounds of elements with
different oxidation states are determined by chemical,
instrumental methods. One of the causes of soil
pollution is heavy metals. As a result of anthropogenic
pollution, compounds containing heavy metals
accumulate in the soil and it causes soil erosion. [6,7].

An important stage of soil analysis is the
quantitative determination and identification of various
forms of organic and mineral substances. In the
determination of organic substances in the soil, they are
divided into groups. For this purpose, substances are
treated with various solvents; for example, when a soil
sample is treated with 0.05 M H2SO4 solution, fulvic
acids pass from the soil into the solution. When the
same soil sample is treated with 0.1 M NaOH solution,
humic acids dissolve in the solution [8]. Insoluble
organic substances remain in the remaining residue and
is determined. The soil undergoes a special process of
humusation due to organic compounds, which is called
humification. Different classes of high-molecular
compounds are involved in the process. In the process
of humification, the formation of compounds is
observed with increasing molecular weight. So this is
also found in nature. Humic acids in black soils have a
small molecular weight, they have a high molecular
weight in yellow-gold soils. Organic substances has a
positive effect on soil quality. As we know, soil rich in
humus layer is considered to be of good quality [9].
Thus, the role of organic substances in the soil is very
important:

1. Minerals in the soil are formed under the
influence of organic substances.
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2. Many mineral compounds in the soil are broken
down under the influence of organic substances,
resulting in the migration of chemical elements
necessary for the soil and plants.

3. Organic substances forms a layer on the surface
of soil particles, which, as a result, slows down the
processes that take place in the soil under the influence
of organic-mineral substances.

Pesticides are in different forms in the soil.
Organic minerals are products of various non-specific
substances in the soil or a mixture of minerals and
specific humus substances. Humic acids are essential
for soil development.In the article, we identified the
appropriate pesticides on two berries. 17 pesticides
were determined for strawberries and raspberries taken
in the spring and are shown in the table below:

Table 1.

Determination of 17 pesticides in spring strawberries

Strawberries (spring) Metric Unit Test result Normative / Standard requirement
Novaluran mg/kg <0.005 0.5
Benaxil mg/kg <0.005 0.05
Emamectin benzoate B A mg/kg <0.005 0.05
Epoxiconazole mg/kg <0.005 0.05
Azinphos-methyl mg/kg <0.005 0.05
Flufenacet mg/kg <0.005 0.05
Imidacloprid mg/kg <0.005 0.5
Bifenthrin mg/kg <0.005 1.0
Propoxur mg/kg <0.005 0.05
Deltamethrin mg/kg <0.005 0.2
Hexythiazox mg/kg <0.005 0.5
Amitraz mg/kg <0.005 0.05
Azinphos-ethyl mg/kg <0.005 0.02
Tau Fluvalinate mg/kg <0.005 0.5
Permethrin mg/kg <0.005 0.05
Cyproconazole mg/kg <0.005 0.05
Emamectin benzoate B B mg/kg <0.005 0.05

Chemical composition analysis of raspberry and
strawberry (spring) samples was carried out in the
“Food Analysis” laboratory under the AFSA. The
analyzes were performed by mass spectroscopy to

determine which pesticides were present and how
much. Two spring fruits, strawberries and raspberries

were used for analysis.

Table 2.

Determination of 17 pesticides in spring raspberries

Raspberries (spring) Metric Unit Test result Normative/Standard requirement
Novaluran mg/kg <0.005 0.5
Benaxil mg/kg <0.01 0.05
Emamectin benzoate B A mg/kg <0.005 0.05
Epoxiconazole mg/kg <0.005 0.05
Azinphos-methyl mg/kg <0.005 0.05
Flufenacet mg/kg <0.005 0.05
Imidacloprid mg/kg <0.01 0.5
Bifenthrin mg/kg <0.01 1.0
Propoxur mg/kg <0.005 0.05
Deltamethrin mg/kg <0.01 0.2
Hexythiazox mg/kg <0.05 0.5
Amitraz mg/kg <0.01 0.05
Azinphos-ethyl mg/kg <0.005 0.02
Tau Fluvalinate mg/kg <0.01 0.5
Permethrin mg/kg <0.005 0.05
Cyproconazole mg/kg <0.01 0.05
Emamectin benzoate B B mg/kg <0.005 0.05
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Figure. General view of chromatograms for strawberries and raspberries

Thus, as it is seen in the Tables 1 and 2, the
amounts of pesticides found in both berries were shown
along with the standard amounts. As it is seen, this
figure did not exceed the MPC limit for pesticides. It
should be noted that the berries were purchased from
various sales centers in Baku. This is very good,
because both berries are consumed as a source of
vitamins for both adults and children.
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Anuee U.H.

. x.H., npog.,

pyk. 1ab. Unemumym Kamanusza u
Heopeanuueckou Xumuu umenu M.@.Hacuesa HAH
Asepbatioxcana.

baobannv K.H.

K.x.n., cm.n.comp.

Hucmumym Kamanuza u Heopeanuueckoti
Xumuu umenu M.®D.Haeuesa HAH
Asepbatidocana

Mypcakynoe H.H.

K.pus-mam.nayx.

Hnemumym Qusuxu HAH
Asepbatidocana

Axmeoosa /. A.

K.x.H., doyenm.

Aousmanckuii I'ocyoapcmeennulii
YHUBepcumen, (axKyibmem HaAyKu u Iumepamypul,
Dakynvmem Xumuu,

Typyus.

Hlaxobazoe M.T.

K.x.n., ooyenm.

Asepbatioscanckuti I ocyoapcmeennbiil
IHeoazozuyeckuui Yuusepcumenm.
Tawumos X.M.,

K.x.H., Ooyenm.

Aszepbarioxcanckuil I'ocydapcmeenmviii
Oxonomuueckuil Ynusepcumem.

AHHOTALUA

Cucrema AsyS3-In;Tes Obuta  wuccienoBana Merogamu  auddepeHnuanbHo-Tepmudeckoro  (JTA),
pertrenodaszoBoro (P®A), mukpoctpykrypHOoro(MCA) aHamm3a, a TaKke H3MEPEHHS MHKPOTBEPAOCTH U
IUIOTHOCTH ¥ TocTpoeHa T - X ¢a3oBas amarpaMma. YCTaHOBIIEHO, d9TO paspe3 As»Sz-InpTes sBusercs
KBa3HOMHAPHEIM CCUCHHEM TPOHHOH B3auMHOU cucteMbl As,In//S,Te. YcTaHoBIEHO, 9TO B cucTeMe 00pa3yeTcs
OJTHO WHKOHTPY3HTHOE coenmHeHme [npAsySsTes, miapsmeecst npu 405°C. BEIsBIIEHO, UTO B CHCTEME TBEpbIE
pacTtBOpbI Ha ocHOBE In2Te3 moxonar 1o 2 Moi. %, a Ha ocHOBe As»S3 IpakTHUECKH HEe 0OHapyxkeHbl. CoOBMeCTHas
kpuctammm3anus AsySz u InpAS,S3Tes, 3akaHYMBaeTCsl B IBOHHOIN IBTEKTHYECKOW TOYKE, COCTaB KOTOpoit 10
Moi.% InyTes u remneparypa 250°C. B cucteme mpu MeAJIEHHOM OXJIXACHUH 00JIaCTh CTEKI000pa30BaHUs Ha
ocHoBe AsySz oxoaut 10 8 Mot % InoTes, a B peskuMe 3akajKu Ha JICASHOM Boje-okoio 12 moit. % InyTes.

ABSTRACT

The As;Ss-In,Tes system was investigated by differential thermal (DTA), X-ray phase (XRD),
microstructural (MSA) analysis, as well as measurements of microhardness and density, and a T-x phase diagram
was constructed. It was found that the As,Ss-In;Tes section is a quasi-binary section of the ternary reciprocal
system As, In// S, Te. It was found that one incongruent compound In2As;SsTes is formed in the system, melting
at 405°C. It was found that in the system solid solutions based on In,Tez reach 2 mol %, and practically not found
on the basis of As,Sz. The joint crystallization of As,Ss and In,As;SsTes ends at a double eutectic point, the
composition of which is 10 mol % In,Tes and a temperature of 250°C. In the system, upon slow cooling, the glass
formation region based on As;S; reaches 8 mol % In,Tes, and in the mode of quenching in ice water about
12 mol % In,Tes.

KuroueBble ciioBa: pa3pes3, 5BTEKTUKA, CHHI'OHHUA, MUKPOTBEPAOCTh, IINIOTHOCTD.

Key words: section, eutectic, syngony, microhardness, density.

BBenenue Ha cpennux UK-amMnHax BoJiH, HalllIU IPUMEHEHHE KaK
XaNbKOTE€HU/IbI MBILIIBSKA U CIIJIAaBbl HA KX OCHOBE  KOMIIAKTHas  HEJIMHEWHas cpefa, MO3BOJISIOLIas
OTHOCATCS K KJIACCY XaJIbKOTCHUIHBIX CTEKIIOO0pa3-  KOMOHWHAIIMOHHOMY  VCHJICHHIO W ONTHYECKOU

HBIX TOJYNPOBOJHHUKOB. CBOHCTBA XaIbKOTCHHIHBIX
CTEKOJI, B TOM YHCIJI€ XaJIbKOTEHH/IOB MBIIIBSIKA, MO-
npobHo paccmarpuBaiuck B [1-3]. CrexnooOpasHbie
XaJIbKOT€HHU/THbIE BOJIOKHA, N3TOTOBJICHHBIE HA OCHOBE
As;Sz u AsySes, paspaboTaHHBIC TS IIEpeadd CBETa

renepaiuu [4-6],

[Ipu B3auMONEHCTBHH XalbKOTCHHUIOB MBIIIbSIKA
Y WHAHUS 00pa3yIOTCS TPOWHBIC MOITYIPOBOJIHUKOBBIC
¢aspr, obOmamaromme  (GOTOUYBCTBUTEIBHBIMH U
JTIOMUHECIIEHTHBIMU MOJIYIIPOBOJHHKOBBIMH
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cBoiictBamu. CmiaBbl Ha OCHOBE CyNb(QUIOB U
CEJICHW/IOB  MBIIIbSIKA TPU  OOBIYHBIX  YCJIOBHSX
MOJIy4YaroTcs B CTEKI000pa3sHoM cocTosiHuu. Co3nanne
HOBBIX MHOTOKOMIIOHEHTHBIX CTEKJIOOOpa3HBIX U
KPHUCTAJUTMUECKUX TOJYNPOBOJHUKOBBIX MaTEpPHANIOB
Ha OCHOBE XaJbKOTCHHIOB MBIMIbSIKA W HWHIUSI C
3aJaHHBIMH XapaKTEPUCTHKAMH TPEOYeT MOIy4IeHHUSI
HAJIC)KHBIX IaHHBIX MO (Pa3oBBIM paBHOBECHSIM B
COOTBETCTBYIOITNX CHCTeMaX. VI3pICKaHME HOBBIX
CIIOKHBIX XaJIbKOTEHHUIHBIX MOJIYIIPOBOJHUKOB HA OC-
HOBE XaJIbKOTCHHIOB MBIIIbSIKA MPEICTABISCT aKTy-
IBHYIO 33/1a4y KaK C TEOPETHYECKOH, TaK M C IMpak-
THUYECKOH TOYKH 3PECHUSL.

Panee namu [7-11] ¢ ydacTuem XanbKOTE€HHIOB
MBIIIBSIKA WCCIIEIOBaHBI TPOMHBIE M OoJiee CI0XKHBIE
CHCTEMBI M TIOJIyYeHbI HOBBIC YETBEPHBIE COEANHEHUS
IN2AS:S3Ses, INASS3Se m InsAs;S3Ses - obnactu
CTEKJIO0Opa30BaHMS.

Lemnpto HacTOAIIEH pabOTHI SABISIETCS W3yYCHUE
XapakTepa XUMHYECKOTO B3aMMOJCHCTBHS B CHCTEME
As,S3-In,Tes, a  TakKe  BBIBIEHHE  HOBBIX
TOJTYTIPOBOTHUKOBEIX (ha3.

JKcnepuMeHTAIbLHAs YaCcTh

CHUHTE3 CIUIABOB HCCIICAYEMON CHCTEMBI ASyS3-
In;Tez mpoBoaMIN CIIaBJIEHUEM KOMIIOHEHTOB As»S3
u In,Tesz B 3BakyymupoBanHbIX 110 0,133 I1a kBapiieBIxX
amnynax mnpu Ttemmeparype 600-1000°C. Omxur
CIUIaBOB B oOyacTu kKoHIeHTparuit 0-50 Mo, % InoTes
npooauiu npu temmneparype 240°C, a ocTalbHBIX

crutaoB - npu 400°C B Tewenne 320 u.
Bzanmoneiictsue B CUCTEME As,S3-InoTes
HCCIIEI0OBAIU METOAaMU muddepeHnranbHO-

tepmuaeckoro (JTA), pertrenodazosoro (PDA),

MukpocTpykrypHoro (MCA) aHanmm3oB, a Takke
U3MEPEHHEM MHKPOTBEPIOCTH U  OIpe/eleHHuEeM
TUTOTHOCTH.

TepMuueckuii  aHaiM3  CIUIaBOB  CHUCTEMBbI

npoBoqwin  Ha 1npubope «TEPMOCKAH-2» co
ckopocThio HarpeBanusi 10 rpag/mun. Mcnonb3oBanu
KanOpOBaHHBIE XPOMEIb-aIIOMENIEBbIE TEPMOIapHl,
sTanoHoM ciryxui AlOs.

P®A mpoBommnm Ha PEHTTEHOBCKOM MpuOOpe
monenu D2 PHASER c¢ wucnons3oBanneM CuKg-
m3nyueHus, Ni-¢puiprpa. MCA CIIIaBOB CHCTEMEI
UCCIEOBAIA  C TOMOIIBI0 METAUIOrpad)uaecKoro
MHUKpPOCKOTIA MUM-8 Ha NpEIBaPUTEILHO
NPOTPaBIEHHbIX HUIH(aX, MOJMPOBAHHBIX IACTOM

I'OU. IIpu uccnenoBaHUM MHUKPOCTPYKTYPBI CIUIAaBOB
HCIOJIb30BaU TpaBuTesb coctaBa 10 mi koHl. HNO3:
5 mut H202 = 1:1 Bpems Tpasnenusi- 20 c.

MHEKpPOTBEPIOCTH CIIABOB CUCTEMBI H3MEPSUIN Ha
MukpotBepaomepe IIMT-3 nmpu Harpyskax 0,10 u 0,15
H. IInoTHOCTE CIUIaBOB CHCTEMBI  ONpEAECIIN
MMUKHOMETPUYECKHIM METOJOM, B KauecTBe paboueit
KUIKOCTH UCTIOIE30BAIIN TOIYOII.

Pe3yabTaThl U HX 00Cy:KIeHHE

[MomyyenHpie O00pasBl - KOMITAKTHBIC, IBET
obOpasmoB B cucremMe As»Sz-In,Tes B obmactu
koHueHtpauuii 0-30 mon. % InpTes mensercs or
KpacHOro JI0 TEeMHO-KOpPUYHEBOT0, a B 00nactu 30-100
Moi. % InpTes-remHo-ceporo mngera. OXxiaxJIeHue
pacIulaBoOB IPOBOJIWIIM BHauase MOCPEICTBOM JIaTpa,
3aTeM B pEXHMMeE BBIKIIOYEHHOW neud. IlomyueHHbIe
CILJIaBbl yCTOWYMBBI 110 OTHOLICHHIO K BOJIE, BO3AYXY U
OpPTaHUYECKUM PACTBOPHUTEIIIM.

CrmiaBel, Ooratele As;S3 HE pacTBOPSIOTCS B
MHUHEpAIBHBIX KHcToTaX, kpomMe HNO3 u emgkux
menouerr (KOH, NaOH), a crmasel, 6orateie InoTes
XOpOIIO PAacTBOPSIIOTCS B MHHEPATBHBIX KHCIOTAX.
Jlia mpuBeNeHUs CIUIaBOB B PaBHOBECHOE COCTOSHHE
npumensuics omxur mpu 300°C B Teuerue 320 4.

DU3BNKO-XUMHUECKUN aHAJINU3 CIUIABOB CHUCTEMBI
AsSs-In;Tes mpoBoawiau 10o- M MOCie OTXHra. B
cucreme AsySs-In,Tes Ha ocHoBe AsySz 00paszyrorcs
OrpaHUYeHHbIe 00JIACTH CTEKI000pa30BaHUsl, KOTOPbIE
JOXOJST bi (e} 8 MOJI. % In,Tes, a
CTEKIIOKPUCTAIUINIECKast 00J1acTh MpOCcTHpaeTcs 1o 17
Mot % InyTes.

JATA crmraBoB W3 00MaCTH CTEKOJN ITOKAa3BIBacT,
9TO Ha TepMorpaMMax OJTHX CIUIAaBOB ITONYYCHEI
HeoOpaTHUMBIe dHAOTepMHYecKHe JPdexTel. Ha
TepMorpaMMax a0 orTxkura B obmactu 0-20 mon. %
In;Tes monyyatoTcs mo 1Ba ¥ TpH dGQeKTa, OauH U3
koTopeix mpu 170°C CcOOTBETCTBYET TeMIepaType
pasmsiruerus (Tg ) crekonm Ha OCHOBe AsySz
OTHOCHUTCS K COJTUyCY U IMKBHIYCY. [locne oTxura Ha
TepMOTpaMMax »J3THUX K€ CIUIaBOB TeMIleparypa
pa3sMATYCHHS UCYE3aeT U MOSIBIETCS ceprst dPPEKTOB
nipu 250°C.

POA cmmaBoB w3 o0jmacTH  CTEKON W
CTEKIIOKPUCTAJUINIECKUX 00pa3IoB IMOKa3al, YTO JI0
OTXWra Ha JUQpaKTorpaMMax CIDIaBOB B HHTepBae 0-
20 wmom. % InpTes muppakiMOHHBIE MaKCHMYMbI
MOJTy4aroTCsl OueHb cnabbimMu (puc.1 a).
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Puc.2.T-x ¢pazosas ouacpamma cucmemvl As2Sz-InzTes. 1-ob6nacme cmexknoobpazosarnus,
8 pedicume MeOIeHHO20 OXAANCOeHUS, 2-8 Pedcume 3aKAIKU Ha J1e0sHOU 800e.

IMocne omxura Ha audppakrorpammax Tex sxe  CTeKJIOKpHCTaJuIMYecKas 00JIacTh MPOCTUPAETCS 110 8-
CIUIAaBOB MOSBIIIOTCS MU(pakunoHHbIE MakCUMyMbl 17 Moit. % InaTes. MUKpOCTPYKTYpY CIZIABOB CHCTEMBI
(puc.1 6). DTO TOBOPUT O TOM, YTO B cHCTeMe ASySz-  M3ydald [0- W MOCKIe OTKHra. MUKPOCTPYKTYPHBIH
In;Tes obmacts cTexooOpa3oBaHMs MPU MEVICHHOM — aHANM3 TO0Kaszal, YTO BCE CIIABBI - OBYX(a3HBIE 3a
OXJKIEHUH JOXOIUT 10 8 Moi. % InoTes, a 3akanku  HMCKIOYeHHeM ciiaBoB BOmm3u InyTes m 50 mom. %
Ha JengHor Boae - mo 12 wmoin. % InpTes.  IngTes.
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Puc.3. Jugppaxmoepammul cnnasos cucmemor ASSz- InzTes.
ASzSg, 2- IN2As,S3Tes ) 3- In Tes.

Tabm. 1.
Pentrenorpadguyeckue gannbie coequnenus 1N2As;SsTes

1,% O, A O, A hil
61 5,9761 5,9693 001
100 3,2831 3,2809 220
35 3,0872 3,0934 300
65 2,9862 2,9854 002
9 2,8577 2,8583 102
91 2,7063 2,7176 112
17 2,3132 2,3205 400
13 2,2539 2,2607 140
71 2,0623 2,0752 240
13 1,9689 1,9689 232
63 1,8990 1,9045 113
9 1,8125 1,8199 150
17 1,6480 1,6482 133
32 1,5464 1,5467 600

I[lo naHHBIM  (U3KMKO-XMMHYECKOTO aHaIW3a CymecTBOBaHHUE coenuHenust  InpAs;SsTes

noctpoena T-x ¢dazoBas quarpamma cucrembl AsySa-
In;Tes (puc.2). As2Sz u InpyTes Mexxay coboit 00paszyroT
OJIHO XMMHUYECKOE COeAMHEHHe cocTaBa InpAsSSsTes.

Coenunenue In2As;SsTes MOJTy4YaeTcst o
neputektrdeckoil peakiuu npu 405°C: K+ InpTes—
In2AS,S3Tes (405°C).

JlukBunyc cucrembl AspSz-In;Tes cocrour u3
TpeX  BETBEH, OTHOCAMMXCS K  MEPBUYHOM
kpuctammm3ammu  AsyS3, IN2AS»SsTes u a-TBepabix
pactBopoB Ha ocHOBe InpTes. B  wuHTepBaie
koHneHTpanuid 0-50 mom. % InoTez Hwke MHUM
coJayca CIUIaBbl MPEACTaBISAIOT cO00H NBYX(Da3HbIe
o0pasubl AsySs, IN2ASS3Tes, a B unrepsane 50-86,5
Mois. % InpTes HWKe TMHUU CONIMIYCa 3aTBEPIAECBAIOT
nByxdasusie cruassl ( IN2AS:SsTest a).

nokazano merogamu [TA, MCA, PDA, onpenene-
HUEM IIJIOTHOCTHU U I/I3MepeHI/IeM MHKpOTBep)IOCTI/I. Ha
qudpakTorpaMmMax, pacrooKEeHHEe MEKILIOCKOCTHBIX

paccTossHUI 51 BEJIMYMHA MHTEHCUBHOCTEH
TUQPAKIMOHHBIX ~ MaKCHMyMOB  HOBOW (a3l
OTIMYAETCs OT TAKOBBIX HCXOAHBIX KOMIIOHEHTOB
(puc.3).

DTO TOBOPHUT O TOM, 4TO B cucTteme AsySs-InyTes
oOpazyercs HoBoe coenuHeHHe InpAs;SsTes. B
pesynpTare POA  ycTaHOBIEHO, YTO COEAMHEHHE
IN2AS;S3Tes  kpuctaumsyercss B TETPAroHaabHOMN
CHHTOHHH C TTapaMeTpaMu pemetku: a=9,28; ¢=5,97 A,
7Z=2, MIOTHOCTb Prucn=5,18 1/cM3, ppenr.=5,51 T/eM®,
Penrrenorpaduueckue JIaHHBIE COCIMHEHUS
IN2AS;S3Tes npuBeseHs! B Tab. 1.
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Tabm. 2.

PesyabTaTnl JITA, n3MepeHHsi MEKPOTBEPA0OCTH U ONpeAe/IeHis II0THOCTH CILIAaBOB
cucreMbl As»S3-1n2Tes (1o oTkura)

Cocras, Mon1 % Tepmuueckue MuxkpotsepaocTs a3, MIla
[InotHOCT®,
ASSs In,Tes 3¢ deKThI HarpeBaHms, 103K’ AsSs | In,As;S3Tes o
P=0,15H P=0,10H

100 0,0 170,310 3,20 1350 - -
97 3,0 170,250,295 3,22 1350 - -
95 5,0 170,250,285 3,25 1340 - -
93 7,0 170,250,275 3,35 1340 - -
90 10 170,250 3,40 JBTEK. OBTEK. -
85 15 170,250,300 3,50 - - -
80 20 170,250,335 3,63 - 780 -
70 30 250,390 3,85 - 780 -
60 40 250,405,475 493 - 770 -
55 45 250,405,520 5,04 - 770 -
50 50 405,550 518 - 750 -
40 60 345,405,585 5,40 - 750 1720
30 70 345,405,610 5,50 - 750 1720
20 80 345,405,625 5,57 - - 1720
10 90 345,440,510,640 5,60 - - 1720
50 95 415,515,580,650 5,64 - - 1720
30 97 480,550,600,660 5,70 - - 1690
0,0 100 617,667 5,73 1660

Ilpu wu3MepeHun MHUKpOTBepAOCTH cmiaBoB  AsS;Sz and As,Ses Glasses modified with Dy. Sm and

cucteMsl AS;S3-In;Tes morydeHo Tpu psina 3HAYCHHH,
TeMHas (paza COOTBETCTBYET MHUKPOTBEPIOCTH CTEKOI
Ha ocHOBe AsySz (1330-1350) MIla, cepast daza -
mukpoTBepaoctd  InpAs;SgTes  (750-780) MlIla u
cBetno-cepast daza (1660-1720) MIla o-TBepaBIX
pactBopoB Ha ocHoBe InpTes (mmsa InpTes Hu=1660
MIIa) (tabm. 2).

3aki0ueHue

W3zyuensl (ha3oBbie paBHOBECHS B cUcTeMe AsSySa-
In,Tez u mocTpoeHa ee ¢da3zoBas AMarpamMma METOJAaMHU
¢usuko-xummuaeckoro ananuza (ITA, POA, MCA, a
TaKKe myTeM U3MEpeHUs TUIOTHOCTH "
MHUKpOTBepAocTH). B cucremMe B  COOTHOIICHHWH
KOMIOHeHTOB As;Sz u InyTes obOpasyercs HoBoe
WHKOHTPYIHTHO TUIaBsIeecs coeauHeHne InpAs,SsTes
npu 405°C. YcraHOBIEHO, YTO B CUCTEME TBEpAbIE
pacTBophI Ha ocHOBe InyTes noxomsr o 2 moi. %, a Ha
OCHOBE AsS»S3  MPAaKTUUECKH HE  YCTaHOBJICHBI.
CoBmectHas kpuctaumsamust AspSz u InpAs;SzTes
3aKaHYMBAETCS B JBOMHOM JBTEKTUYECKON TOYKE,
coctaB kotopoit 10 mon. % InpTez m temmeparypa
250°C. B cucreme mnpud MEIJICHHOM OXJIQKICHUU
001acTh  CTEKJI000pa30BaHUS Ha OCHOBE AsS3
jpoxoaut 1o 8 Moi. % InpTes, a B peskuMe 3aKkaiku Ha
JesiHOM BoJe okouo 12 moit. % InoTes
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AHHOTALIUA

KommnekcHpIME MeTomamMu  (PU3UKO-XUMHIUYECKOTO aHaimm3a auddepeHnuaipbHo-Tepmudeckoro (JTA),
pertrenodaszoBoro (P®A), mukpoctpykrypHoro (MCA) aHamm3a, a TakKe U3MEPEHHEM MHKPOTBEPIOCTH U
IUIOTHOCTH H3y4YeHbl B3auMojelcTBus B cucreme SbySs3-CuCroTes m mocrpoena T-x asoBas auarpamma.
YCTaHOBHeHO, 4TO CHCTEMA KBaBI/I6I/IHapHa$[, 3BTEKTHUYECKOro Tuma. Ha ocHoBe HCXOJHBIX KOMIIOHCHTOB
00OHapy>KeHBI OTpaHUYCHHBIC 00IaCTH TBEPABIX PACTBOPOB, KOTOPBIE HA OCHOBE Sb2Sz mpocTuparoTes 10 4 MOIL
%, a Ha ocHoBe CUCI,Tes- 1010 mon. %. Coenunenns Sh,Sz u CuCraTes 06pa3yroT SBTEKTHKY, COCTaB KOTOPOH
orBeyaet 20 moit. % CuCraTes u iaButes mpu 420°C.

ABSTRACT

The interactions in the Sh,S3;-CuCr,Tes system were studied using complex methods of physicochemical
analysis, differential thermal (DTA), X-ray phase (XRD), microstructural (MSA) analysis, as well as
measurements of microhardness and density, and the T-x phase diagram was constructed. It was found that the
system is a quasi-binary eutectic type. On the basis of the initial components, limited regions of solid solutions
were found, which on the basis of Sh,S; extend to 4 mol %, and on the basis of CuCr,Tes up to -10 mol. %.
Compounds Sh,S3 and CuCr,Tes form a eutectic, the composition of which corresponds to 20 mol % CuCr;Tes
and melts at 420°C.

KiroueBble cioBa: TBeleBIfI PacTBOpP, MUKPOTBEPAOCTDb, 9BTCKTUKA, CHHI'OHUS, INIOTHOCTb.

Key words: solid solution, microhardness, eutectic, crystal system, density.

BBenenue
WsBecTHO, 4YTO XaJdbKOTeHHALI V OCHOBHOM
MOATPYNTHBI, a TakkKeé MHOTOKOMIIOHEHTHbIE (Da3bl Ha

Ka4yecTBe MaTepHuaioB JUTSt p-BETBU
TEPMODJICKTPUIECKUX OXJIAJUTEICH. DJIEMEHT XpOM H
€ro CIUTaBbl C Pa3IMYHBIMH METAUIAMH [TUPOKO

WX OCHOBE SBIISIOTCS IMEPCHEKTUBHBIMH BEUIECTBAMH  HCIOJIB3YIOTCS B YepHOU MeTaJUTyPTHH.
Uit co3gaHus  (GOTO- W TEPMODJIEKTPUYECKMX  XaJbKOT€HHJIBI XpOMa W MHOTOKOMIIOHEHTHBIE (ha3bl
MaTtepuanoB. CpeaM HUX XalbKOT€HUAbI CYpbMBI HAa HX OCHOBE SIBISIIOTCA  MOIyHpPOBOJAHHUKAMU,
o0JsiaiatoT cBoeoOpasHbIMHU (POTORIEKTpUUECKUMH [1-  oOnmamaroT  (OTOANEKTPUYECKUMH W MarHUTHBIMH
5] u repmosnexTpuueckumu [6-10] cBoiicTBaMu. coiictBamu  [14-16]. XanbkoreHuasl Xpoma C

B muteparype [11-13] uzBectHO, uTO SboTe€3 M XaJNbKOT€HUIAMH Meau o0paszyror BBICOKHE
TBEpABIE PAcTBOPHl Ha WX OCHOBE HUCIONBL3yIOTCA B (eppomarHeruku [17, 18]. Hampumep, TpoiiHbe
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COCIMHCHUS CuCr2X4, CTCI'XQ, CUzCI’4X7 (X-S, Se, Te)
u gap. IlostoMy  wu3ydyeHHe  B3aUMOACHCTBUS
xanbKOreHUIoB SboS3 1 CuCroTes mMeeT HaydyHOE U
NPaKTHYECKOE 3HAYCHHUE.

Lenpro naHHOW Pa0OTHI SBIISIETCS MCCIEAOBAHUE
(DM3UKO-XMMHUYECKHUX CBOHCTB CIUIABOB CHCTEMBI
Sh,S3-CuCr;Tes ¢ mocTpoenneM (ha3zoBoit auarpaMMbl
Y TIONCKOM HOBBIX (ha3 U TBEPJBIX PACTBOPOB.

Coemunenne CuCroTes; KOHTPY?HTHO IIIaBUTCS
npu 1155°C [19] u xpuctamumsyercs B KyOHdeckoiu
cucTeMe ¢ mapamerpamu pemetku a = 11,134 A, mp.
Gr. Fd-3m, mtotocts p = 6,51 T / cm® [20]. Sh2Ss
IUTABUTCSL C OTKPBITBIM MakcumyMoM mpu 550°C u
KPUCTAJUTU3YeTCI B  pPOMOHMYECKOW cUCTeMe C
napamerpamu pemetku: a = 11,229; b = 11,310; ¢
3,83 A, np. rp. Pbnm-D*,,, mnotrocTs 4,63 r/cm®,
MukpoTBepaocTs 1400 MIla [21].

JKcnepUMMeHTAIbHAS YaCTh

CHHTE3 UCXOMHBIX COEAUHEHNN CUCTEMBI SboS3 1
CuCr,Tey OCYIIECTBIISIIICS CIIIaBJIEHUEM
3JIEMEHTAPHBIX KOMIIOHEHTOB BBICOKOH HYHCTOTHI B
KBapLEBbIX aMmIy’iax, oTkauaHHbiXx a0 0,133 Ila, npu
temrniepatype 700-1100°C. Cypbma mapku CY-000,
cepa  mapku OCU. B kadecTBe  HCXOJHBIX
3JIEMEHTapHBIX BEIIECTB HCIOJIb30BAIKCH: TEJLIYpP
Mapku B4, xpom- 99,98 % u menp -99,99 %. s
TOMOT€HHM3AllMH CIUIABOB OT)KHI HPOBOAWICS HPHU
400°C B Teuenue 400 4.

DU3NKO-XUMHYIECKHE HCCIICTOBAHUS TTPOBOIMIH
MeTomaMu IuddepeHnuansHo-TepmMuaeckoro (JTA),
peatreHodazooro  (PD®A), MHKpPOCTPYKTYpHOTO
(MCA) aHAJIM30B, a TaKKe M3MEpeHUs
MHUKPOTBEPAOCTH U ONPE/IEICHHS TNIOTHOCTH.

JATA crnaBoB cucteMbl IPOBOAMIIN HAa YCTAHOBKE
HTP-73 co ckopocthto HarpeBa 10 rpax / muH.
Hcnonp3oBanmck KaJInOpPOBOYHBIE XpOMeIb-
amomeneBblie Tepmonapbl Al,O3 CiryKuiT CTaHIaPTOM.

PeHTreHOCTpYKTYpHBI aHanu3 IPOBOAWINM Ha
pertrenoBckoM ammapare D2 PHASER B CuKoa-
u3nyuenud, Ni-¢pwibTpom. MCA CIUIAaBOB CHCTEMBI
WCCIEJIOBAIN  C TOMOIIBI0 METAIIIOrpadHuecKoro
MHUKpOCKOIa MUM-8 Ha [IpeIBAPUTEIILHO
MPOTPABIEHHBIX IUIH(paX, OTIOJUPOBAHHBIX MACTON
T'OU. Ilpu uccnenoBaHUU MHUKPOCTPYKTYPBI CIUIaBOB
HCTIOJIb30BAJIN TpaBUTENb cocTaBa KOHII.
HNOs: HF = 1: 1, Bpems tpasnenus 20 c.

MHUKpOTBEPOCTh CINIABOB CUCTEMbI H3MEPSUIN Ha
MukpoTtBepaomepe IIMT-3 npu marpyskax 0,10 u 0,20
H. TIlnoTHOCTH CIUIAaBOB  CHUCTEMBI  OMPENEIIsIN
MUKHOMETPUUYECKHM METOIOM, TOJIYOJI UCTIOIb30BAIICS
B KauecTBe pabovMX KHUIKOCTEH.

Pe3yabTaThl U HX 00Cy:KIeHHE

Bce crutasl cucremsl SbpS3-CuCraTes nosmydeHs!
B BHUJIC KOMIIAKTHBIX CJIIMTKOB CBETJIO-CEPOTO I[BETA.
CIuTaBbl YyCTOWYHMBBI K BO3JICHCTBHUIO BO3/1yXa, BOJIBI U
OpraHUYeCKUX  pacTtBoputenecil. UWx  pasmararor
cwibHBle MuHepanbHble kucaoTl (HpSOs4, HCI,
HNO3). OTtoxckeHHBIE CIUIABBI UCCICIOBAHBI (PU3UKO-
XUMHUYECKHUMHU METO/IaMH.

JTA cmiaBoB CHCTEMBI ITOKa3bIBaeT, 4YTO Ha
TepMOrpaMMax CIUIaBOB OOHApy>KeHbl [BAa W TpPHU
sHIOoTepMHUYecKX 3(dekTa, CBI3aHHBIEC C CONUIYCOM
U JINKBUYCOM.

[lpu wuccrnemoBaHUM MUKPOCTPYKTYPHI  OBLIO
OOHApPY)KEHO HAIWYHE OTPAHWYCHHBIX O0O0IacTei
TBEP/BIX PACTBOPOB BOJU3U MCXOTHBIX KOMIIOHCHTOB
cuctembl SbyS3-CuCraTes. B mpenenax 0-4 mon. % u
90-100 momn. % CuCr,Tes - onHOda3HbIe, OCTAIbHBIC -

IBYX(a3HbIE.

Jlnist yTouHeHus1 00JacTH TBEPABIX PACTBOPOB HA
OCHOBE CuCr;Teq CHHTE3UPOBAHbI CIUIABHI,
coxepxkamme 4, 7, 10 u 15 mom. %. Sby, Sz u

omkuranuce npu temneparypax 200 u 400°C B
Teuenue 240 yacoB, 3aT€M 3aKaJUBAJIUCh B JICASHOUN
BoJe. 3areM ObUI TPOBEICH MHUKPOCTPYKTYPHBIH
aHanu3. BBIIO yCTaHOBIEHO, YTO PacTBOPHUMOCTh Ha
ocaoBe CuCr,Te; mnpu KOMHATHOH TemmepaTrype
cocraBisiet 10 mom. % SbySs, a mpu Temmeparype
aBTekTHKH- 15 w™om. % CuCrpTes. B cucteme
o0pasyeTcs 9BTEKTHKA, KOOPIUHATHI KOTOpoi 20 MOII.
% CuCr;Tes n mmaButcs mpu 420°C. Hexortopsie
(U3MKO-XMMHUYECKHE CBOHCTBA CIUIABOB CHCTEMBbI
TIpUBEICHbI B Ta0mume 1.

MHUKpOTBEpPIOCTh ~ CIUIABOB  CHCTEMBI  SbySs-
CuCr;Tes mmepsiin Ha mMukpotBepaomepe [IMT-3 ¢
Harpy3koit 0,15 H. Pesympratel  u3MepeHHA
MHUKpOTBEPIOCTH IOKA3aJM, YTO CYLIECTBYIOT [Ba
pa3IMuHBIX 3HAYEHUS] MUKPOTBepaoCcTH. Kak BuaHO U3
tabmuuel 1, mepoe 3HaueHnue (1400-1490) Mlla
COOTBETCTBYET MHUKPOTBEPOCTH 0-TBEPABIX
pacTBOpOB Ha OCHOBE Sb,S3, BTOpOE (1400-1490) MIla
COOTBETCTBYET MHUKPOTBEPJOCTH B-TBEepmBIX
pactBopoB Ha ocHOBe CuCr2Tes. C  menbio
monTBepxaeHus pesymsratoB  JATA, MCA Obin
MpoBeJeH peHTreHo(a3zoBbli aHamu3. s cruiaBos,
comepxanmx 4, 70 u 90 CuCrzTes ObuT TpoBeneH
peHtrenoda3opblii ananus (puc. 1).

Ha OCHOBaHUU POA pacCUUTHIBAIUCH
MEXKIUIOCKOCTHBIE PACCTOSIHUS M MHTEHCUBHOCTb
TP PaKITNOHHBIX MaKCUMYMOB, KOTOpBIE

CpaBHMUBAJINCH C UCXOJIHBIMHU KOMIIOHCHTAMHU.
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Tabn.1.
PesyabTathl ITA, n3MepeHHsi MUKPOTBEPIOCTH H IJIOTHOCTH CIUIaBOB cucTeMbl Sh2S3-CuCraTes
Muxkpotsepaocts, MIla
Cocra, Moi1. %
Tepmuueckue IInotHOCTS, 5 a
s¢dexrs, °C r/em®
Sh>S3 CuCr;Te4 P=0.101 P=0.151
100 0.0 550 4,63 1400 -
95 50 490,550 4,71 1430 -
90 10 420,540 4,83 1430 -
85 15 420,520 4,87 1430 -
80 20 420 4,94 IBTEK. OBTEK
70 30 420,625 5,20 -
60 40 420,670,750 5,38 - -
50 50 420,670,860 5,60 - 1870
40 60 420,870,980 5,75 - 1870
30 70 420,670,1000 5,94 - 1870
20 80 420,670,1060 6,23 - 1880
10 90 820,1110 6,50 - 1880
50 95 950,1145 6,52 - 1880
0,0 100 810, 1155 6,51 - 1850
Ha mudpaxrorpamme cmiaBa 70mon% CuCraTes Ha OCHOBaHUU JIAHHBIX, MOJTyYEeHHBIX

MPUCYTCTBYIOT ITU(PPAKIUOHHBIC JHMHUU HWCXOIHBIX
KOMIIOHCHTOB, YTO CBHUCTEIHCTBYET O ABYX(a3HOCTH
9THX CIUIaBoB. JludpakrorpamMmMel croiaBa 4 Mon. %
CuCr,Tes mpmentuuna audpakrorpamme SbySz. D10
CBUJICTEIILCTBYET O MPHHAMICKHOCTH CIDIaBa K
00J1aCTH TBEPIBIX PACTBOPOB Ha OCHOBE Sb2S3. 90 Mo
% CuCr;Tes Takxke OTHOCHTCS K 0OJAacTH TBEPIBIX
pactBopoB Ha ocHOBE CuCr,Tes.

L

yKa3aHHBIMH BBIIIE METOJIAMH (PH3UKO-XUMUYECKOTO
aHanmu3a, nocrpoeHa T-x ¢a3oBas quarpamMma CHCTEMbI
ShyS3-CuCr,Tes (puc. 2). Cucrema TMKBHIYCa COCTOUT
U3 TpeX BeTBell MepBUYHON KpUcTauTH3auu ¢as: d, o
u P. CoBMmecTHas Kpuctaumzamus O- u f-¢a3
3aBepIuaeTcsa JBOMHOM 3BTEKTUKON ¢ cocTaBoM 20 MOJI.
% CuCr,Tes u ipu 420°C.

I T
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Puc. 1. JJuppaxmozpammut cnaasos cucmemot ShSz-CuCraTes.
1- Sh,Ss, 2-4, 3-70, 4-90, 5-100 mon. % CuCraTes.
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Puc.2. T-X ¢azosas ouacpamma cucmemwt SbrS3-CuCroTes.

[lepBuuHOE OTHENECHHE KPUCTAIOB 0-(a3bl OT
JKUKOCTH TNpOUCXOAUT B mHTepBaie 0-20 mon. %
CuCroTes m 3akaHuMBaeTCS B TOYKE HIBTEKTHKH. B
uHTepBasie KoHueHTpamuid 20-35 mon. % CuCraTeq4
KPHUCTAJUTU3YIOTCS O-TBEPJbIE PAacTBOPbI Ha OCHOBE
(hazoBsix mepexooB a-CuCroTes u B mpeaenax 35-100
Mmoi. % P-tBepusle pactBopsl . Hmke Temmeparypsl
810°C B mpememax 85-100 wmom. % CuCraTes
CcOBMeCTHO Kpuctammmmsyiotes (o + ). Hmwke muaUN
comuryca mpu 420°C B mHTEpBase KoHIEeHTparwit 4-90

Moi. % CuCroTes kpuctanmmsyrorcs aByxdasHbie
crutaBhl (O +a).

3aki0ueHue

XHUMHYECKOe B3aNUMOJICHUCTBHE MEXITY

KOMIOHEeHTaMH cucTeMbl SbySz-CuCroTes usyueHo ¢
MOMOIIBI0 METOAOB (DU3UKO-XUMHYECKOTO aHallu3a
(ATA, POA, MQA, a Takxe U3MEpeHUEM INIOTHOCTH U
MHUKpPOTBEpAOCTH) W  IIOCTpoeHa ee  (ha3oBas
JuarpammMa. YCTaHOBJICHO, 4To (pa3oBas jauarpamma
cucteMsl SbyS3-CuCr,Tes siBisieTcst KBa3HOMHAPHBIM
CEUCHHEM KBa3UTpOWHOW cucTeMbl SbySz-CuTe-
Cr,Tes. B cucreme oOHapykeHa 00JacTb TBEpAOTO
pacTBOpA 10 UCXOTHBIM KOMITOHEHTaM IPX KOMHATHOM
TemrepaType. YCTaHOBJICHO, 4TO IUIOIMIAAb TBEPIOTO
pactBopa Ha ocHOBe SbySz cocrammser 4 mon. %, a
IUIOINAIb TBEpA0ro pactBopa Ha ocHoBe CuCroTes - 10
MoJ1. %. MccnenoBaHbl IUIOTHOCTh M MHUKPOTBEPIOCTh
cruiaBoB cucteMbl SboS3-CuCraTes B 3aBUCUMOCTH OT
cocTaBa.
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