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ARTICLE INFO ABSTRACT

Received: 20 September 2019 The process of dosing demulsifier is considered by changing its

Accepted: 18 November 2019 consumption depending on the consumption of oil emulsin at the

Published: 30 November 2019 installation inlet. The oil emulsion flow ratio and the rate of change of
the demulsifier level, which leads to a change in the consumption of the

KEYWORDS demulsifier, is determined. The proposed process allows to reduce the

cost of oil refining by increasing the accuracy of dosing. The whole

gﬁr:l#a'giegﬁ complex oil processing unit (COPU) is a single block module. The
oil refinin ' delivery set includes a technological unit, a control unit, furnaces and
actuator 9 heat exchangers, automatic furnishing and maintenance units. COPU

should be equipped with valves and flow sensors as well as, other means
of monitoring, control and regulation, as well as, instruments for testing
and emergency protection systems. Operation of COPU control is carried
out using an automated system, both remotely and locally. In the process
of oil preparation, monitoring and measurement must be carried out the
regulation of technological parameters, if necessary. Various
comprehensive training facilities correspond to various indicators of
economic efficiency, in particular: indicator of energy consumption,
complexity of technology; costs of installation, operation, maintenance
of installations (including the cost of servicing personnel); the
complexity of the oil preparation process.

dosing accuracy.
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The process of oil emulsion demulsification (OE), including the dosage of the chemical
reagent (demulsifier), are the subject of several research papers [6, 9]. In particular, in [1], in order to
reduce the cost of commercial oil, the demulsifier dosage (D) is carried out according to the modal

radius (r,,) of emulsified water droplets (EWD).
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r, is the radius of the pipeline OE, v is the flow rate of OE, « is coefficient determined experimentally,
p is the density of the reservoir fluid, R is a gas constant, T is OE temperature, A is limiting adsorption
of the demulsifier on the armor covering of EWD; Q,, Q. is respectively the consumption of D and OE;
52, & is respectively the interfacial tension of water and oil in normal and working conditions.

Consumption D also varies depending on the value of the resistance coefficient, shown to the
movement of OE in the area from the reservoir of oil producing wells to the oil refining installation [2].

P 4rAF2>
PoeVoe
Poe =Wp, + (1_W )po )

Voe = Qoe /717
where Ap is the pressure drop in the flow of OE between two points along the length of the pipeline,

W is the concentration of water in OE, p,, and p, is the density of water and oil.

In [3], the dosage D is carried out depending on the content of asphaltenes, resins and
refractory paraffin hydrocarbons. With the increase in the content of asphaltenes in the oil, at a
temperature above the hardening of paraffin, increase the specific consumption of D or vice versa.

There is a similar method for automatically controlling the process of dosing demulsifier at an
oil refining installation [4], where the flow rate D is also determined by the change in level D in the
measuring device.

As it is known, one of the determining factors of the thermo chemical oil dehydration process
is the intermediate emulsion layer (IEL), which exists in any settling apparatus. And the effectiveness
of this layer, as a hydraulic filter, mainly depends on the dosage of the reagent that affects the
aggregative and kinetic stability. In this aspect, the work [5] dedicated to the mathematical modeling
of IEL in settling apparatus of the thermo chemical oil refining installation (TCORI), is of particular
interest in the direction of solving the assigned task.

In work [6], the process of minimizing consumption D was investigated. In order to determine
the optimal consumption D, a method was proposed, where, along with other technological
parameters, the effect of D on the cost of commercial oil was taken into account.

It is also worth noting the work of the authors [7], where the importance of the D activity indicator
is noted during the intensification of TCORI processes. It is shown that the process temperature and flow
rate D have a synergistic result on the depth of oil dehydration. With increasing temperature, the flow rate
D is reduced or vice versa. This method is used in the injection of water into the reservoir, as well as in the
dehydration and desalting of oil in complex oil refining installations (CORI).

It should be noted that the known methods for controlling the process of dosing demulsifier by
controlling the flow ratio of the oil emulsion (OE) and the demulsifier (chemical agent) at the installation
inlet depending on the ratio of the hydrostatic pressure drops of OE, measured in two zones of the settling
apparatus, with a direct measurement of demulsifier flow rate have low accuracy [1, 2].

In order to reduce the cost of oil refining by increasing the accuracy of dosing the demulsifier,
a process of dosing the demulsifier is proposed by changing its consumption depending on the
consumption of OE at the installation inlet. In addition, the rate of change of the demulsifier level in
the measuring device is measured, OE flow ratio and the rate of change of the demulsifier level is
determined and, depending on the specified value, the consumption of the demulsifier is changed.

The figure 1. shows the diagram consisting of the measuring device 1, the demulsifier pipeline
2 and after the measuring device 3, respectively, pump 4, the pipeline supplying demulsifier at the
inlet of demulsifier CORI 5, the OE pipeline 6, bypass 7, level detector 8, secondary device 9,
differentiator 10, the control unit 11, the ratio controller 12, shutdown relay 13, the actuator 17.

The measuring device 1 through pipeline 2 is periodically filled with demulsifier (chemical
reagent). At the measuring device outlet, the demulsifier is fed to the inlet of the pump 4 through the
pipeline 3 with a constant productivity. At the pump outlet, the demulsifier is divided into two flows.
The first flow through pipeline 5 enters the pipeline 6 for mixing with the OE, and the second one
through the spare line 7 returns to the outlet of the measuring device (pump inlet 4) for mixing the
demulsifier entering the pump 4.

4 11(41), Vol.1, November 2019 https://ws-conference.com/webofscholar
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%

Fig.1. Diagram of the process of dosing the demulsifier

The demulsifier level in the measuring device is measured by the sensor 8 and the secondary
device 9. The output signal simultaneously enters the differentiator 10 and the control unit filling the
measuring device 11. The output signal of the differentiator 10 being proportional to the speed of reducing
the level of the demulsifier in the measuring device, enters the ratio controller 12. The regulator 12 also
enters the signal is proportional to the flow of OE, measured by sensor 15 and the secondary device 16. The
error signal through the shutdown relay 13 is fed to the actuator 14 mounted on the pipeline 7.

The measuring device is a cylinder with a maximum volume of 60 liters. The device of
periodic filling of the measuring device represents one element of the adder and two elements
comparing the current value of the demulsifier level in the measuring device with its limit value. The
shutdown relay 13 is used to eliminate the movement of the actuator during the filling of the
measuring device. The position of the actuator is fixed with the help of a signal that opens a check
valve on the line supplying the demulsifier into the measuring device during its filling. During a
change, for example, an increase in OE flow rate, measured by the sensor 15 and the secondary device
16, the ratio controller 12 issues a command to cover the actuator 14. At the same time, the flow rate
of the circulating demulsifier decreases, therefore, pump 4 takes more demulsifier in the measuring
device 1 and the rate of decrease in demulsifier level in the measuring device increases. This means
that the consumption of the demulsifier at the inlet of CORI increases.

I the flow rate of demulsifier in pipelines 3, 5 and t is denoted respectively as Q,, Q. and Q,

, then during the time dt the demulsifier in the amount of ( A —Q7)dt should pass through pipeline 5.

During this time, the level in measuring device 1 decreases by the value of dh, then the volume of the
demulsifier consumed during dt will be Sdh. Making a material balance, the following is obtained:

Sdh= (Qs -Q )dt 3
Taking into account (Q3 - Q7): Q. , we obtain:
Sdh/dt=Q;.

If we take into account the dh/dt = v, then we obtain:

vy =Q/S.

https://ws-conference.com/webofscholar 11(41), Vol.1, November 2019 5
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v is the rate of change of the demulsifier level in measuring device 1, S is the cross-sectional area

of the vertical-cylindrical measuring device.

As it is seen from formula (3) the rate of change of the demulsifier level is directly
proportional to the flow rate of the demulsifier supplied to the pipeline for mixing with OE. Therefore,
instead of flow rate Qs, the rate of change of level in the measuring device 1 can be used.

Conclusions. Since the measurement of the liquid level is carried out more accurately than the
flow measurement, the use of the proposed process reduces the cost of oil refining by increasing the
dosing accuracy.
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Introduction. One of the main problems of our time is the study of sources of environmental
pollution, protection and purification of envirnment with effective methods from pollutants of various
origin (type) and species. One of the sources of pollution of natural ecosystems are byproducts,
containing a certain amount of different pollutants and produced by the work of different sectors of the
industry. The type of pollutants is diverse and changes with the implematation of new technologies.

It should be noted, that there are several sources of heavy metal contamination in Georgia.
The following metals belong to the main pollutants: arsenic, copper, lead, cadmium, strontium,
strontium, nickel, chrome and others. Radionuclide pollution is observed in the Black Sea regions of
Georgia. The map of pollution with heavy metals of the territory of Georgia is drawn up, the level of
contamination and polluted places are identified. The most contaminated places with radionuclides are
identified (the southern part of Georgian Black Sea Coast of Adjara and Ozurgeti regions). It is
necessary to determine the initial data of heavy metals concentration using modern technologies [1].

Two forms of environmental pollution with radionuclides are distinguished: natural and
artificial. The sources of natural polution are natural cataclysms and are caused by natural radioactive
isotopes that always present in a certain amount in environment (soil, water). Natural radioactive
elements are mostly evenly distributed in soils and are found in strongly bonded forms. Sources of
artificial pollution with radioactive isotopes are industrial production, radionuclides generated by
various atomic and thermonuclear explosions.

https://ws-conference.com/webofscholar 11(41), Vol.1, November 2019 7
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The results of artificial contamination of soils with radioactive compounds are severe,
radionuclides through the vegetable and animal food are entering and the life cycle of humans and
animals causing a real threat to the environment and to human.

Especially dangerous are the *3’Cs and *°Sr, which is caused by their half-life speed (30.2 and
28.7 years respectively), high radiation energy and high ability to be engaged in the the food chain.
They are found more often in human food as they are easily absorbed by plants, and are causing a real
threat to humans. Chemical properties of strontium are similar to calcium and absorbed strontium
mainly is accumulated in bones. Cesium has similar properties to potassium, which is involved in
many processes of living organisms.

Artificial radionuclides mainly accumulate in the soil upper layers (80-90%). This depends on
various factors and varies with the mechanical and mineral composition, as well as the acidity of the
soil. The soils with high humus content and heavy granulometric composition, as well as dry soils rich
with montmorolite clays are distinguished by their ability to accumulate radionuclides. Migration of
radionuclides in such soils is limited.

The rate of purification of soils from radionuclides is determined by the rate of radioactive
decay, and rvertical and horizontal migration. It should be noted that during radioactive contamination
of the soil surface the amount of radioactive ions is very small and does not change the basic
properties of the soil: pH, coexistence of mineral nutrients, soil fertility

Chemical and microbiological technologies belong to the modern methods for the purification of
soils from radionuclides. For this purpose, some bacteria and fungi are selected that accumulate heavy
metals, phytoremediation is also possible. For implementation of these methods, quantity of
radionuclides in soils must be determined, as well as type of soilsr, acidity and others should be defined.

Many microorganisms are resistant to the toxic effects of heavy metals. The resistance of
microbial cultures can be gradually increased by culturing them in an environment of increasing
concentrations of heavy metals. disposal of heavy metals takes place by bonding, chelating,
precipitating and transforming them into less toxic forms by changing their valence or by forming
metal organic compounds. [2-6].

For binding heavy metals can be used representatives of different taxonomic groups: sulfate-
reducing microorganisms, cyanobacteria, purple bacteria, iron - and nitrogen-fixing bacteria. Some
strains of bacteria can reduce water-soluble sulfates to water insoluble sulfides. During the life activity of
these bacteria, cadmium, lead, and copper sulfides are released into the soil and enter groundwater [7].

Research results. Optimal conditions for biostimulation of selected local microscopic fungi for
xenobiotics accumulation are working out. Correction of soils acidity with a slake lime is planned, that will
prolong soil fertility in the presence of calcium. Plant substrates are used for microscopic fungi
development. Remediation methods of soils contaminated with heavy metals are being developed.

Use of modified natural sorbents for absorption and fixation of heavy metals is possible, that
will help to protect the environment from uncontrolled migration of heavy metals using geochemical
barriers. As a components of geochemical barriers, clay minerals kaolinite and montmorillonite are
mainly used [8]. It is known that particles of fatty clays promote the precipitation of xenobiotics and
prevent the transfer of contamination to groundwater. For obtaining modified natural sorbets, that will
have higher ability of radionuclides sorption, organic components as well as inorganic are used. For
treatment of clays, as an organic components the derivates of humic acids isolated from pitch will be
used, and for increasing the sorption capacity inorganic acids and their salts will be used.

It should be noted that in situ purification of soils contaminated with heavy metals by
biotechnological methods using microorganisms is difficult because the free movement of bacterial
cells in soils is limited. Therefore, the use of surfactans produced by biosurfactants presents a potential
alternative for purification of contaminated soils. Research on the mobilisation and isolation of heavy
metals by Rhodococcus biosurfactants complexes is underway. The use of Rhodococcus biosurfactants
is more favorable than of synthetic surfactants as it is environmentally safe and has high functional
activity. Rhodococcus promote the movement of heavy metals in soils and their bioavailability to soil
microorganisms [9-10].

At the first stage of the experiment, certain strains of microorganisms have been selected. For
the purpose of bioremediation, local microorganisms isolated from samples taken from extreme
environments are studied: thermal sources, drains of iron and sulfur rocks, rocky breeds, etc.These
microorganisms were identified in the laboratory at genus level (Table. N1).

8 11(41), Vol.1, November 2019 https://ws-conference.com/webofscholar
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Table 1. Microorganisms isolated from extreme environments and identified at genus level

Cyanobacteria Ironbacteria Sulfur bacteria Purple Bacteria | Nitrogen-fixing
bacteria
Anabaena Leptothrix Chromatiaceae Rhodococcus Azotobacter
bacteria
Nostoc Ferribacterium Thiodictium Neiseria Rhyzobium
Shyzzophyta Galionela Desulfovibrio Legionela Nitrobacter

The acidity of soil samples artificially contaminated with various metals (Pb*?, Cr*2, Cd*?

Sr*2, Ni*2, Cu*?) have also been determined. Soils of the same mass (200 g) have been taken to form
model samples. Each sample was contaminated with aqueous solutions of soluble heavy metal salts
(0.1 N). Soil sample uncontaminated with heavy metals is taken as a control.

After implementation of the first phase works, it is advisable to continue research on the development

of an integrated and rational model of the purification of soils contaminated with heavy metals.

10.
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[poseneHo cpaBHuTeNbHOE H3ydeHHe WK-CIIEKTPOB, CHMHTE3MPOBAHHBIX HAMU OMOKOMILICKCHBIX
COC/IMHEHUI METAJUIOB C OpPTaHMYeCKUM JIMTaHJIOM — HAaKCOPKMHOM (HrMopasoioMm) ¢ WK-criektpamu
CBOOOJTHOTO (HEKOOPIMHUPOBAHHOTO) JIMTaH 1A — HAKCO/PKKHA. B pesyrbrare vccieoBaHusI BEISICHIIIOCH, YTO
4aCTOTHI BaICHTHBIX Konebanumii v(C=N) cmemiensl Ha ~ 10-25cM™ B BBICOKOYACTOTHYO 001IACTh, XOTS PEKE
Oosee CHIBHO (HO B JIOMYCTUMBIX TPEZAENax), 9YTO CBHACTEIBCTBYET O KOOPAWHAIMN HAKCOPKUHA (HUMO-
pazolia) B 3THX METAJUIOKOMITIEKCAX TIOCPEICTBOM OJIHOTO U3 JIBYX aTOMOB a30Ta MMHU/IA30JILHOTO ITUKJIA.

Kpome TOro, mpoBe/ieHO CpaBHEHHE CIICKTPOB KOMIUIEKCOB, CHHTE3MPOBAHHBIX HaMH Ha
OCHOBE METAJJIOB (MapraHila, KoOanpTa, HUKENsI, MEIH, [IMHKA), CO CIEKTPaMU KOMIUIEKCOB IPYTHUX
metaiioB [ Xpoma(ll), xene3a(ll) u xeneza(lll) ¢ HAKCOMHKUHOM], UTO TTOATBEPIUIIO TIPEATIONOKEHUE
O MOHOJCHTATHOW  KOOPDAMHAIIMM  OPraHWYeCKOTO JIMTaHJa C  [CHTPAIBHBIM  aTOMOM-
KOMITJIEKCOO0Pa30BaTeeM TOJILKO Yepe3 aTOM a30Ta UIMUAA30JIbHOTO ITUKIIA.

Kak Obu10 OTMEYEHO BBINIE, /U M3YYEHHS CIIOCO0a KOOPAWHAIMK OHOKOODPIMHAIIMOHHBIX
COCJIMHEHUI OpPraHWYecKOro JIMTaHJa HAKCOKMHA (HMMOpas3oia) c cynbdaTamu, XJIOPHIAMH,
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ponanugamu, ¢opmuatamu, aneraramu mapranuna(ll), kobansra(ll), nukensa(Il), menu(Il), nuaka n
COOTBETCTBYIOILICH JTUM COCAMHCHUSIM MOJICKYJIAPHOW CTPYKTYPbl MBI MpPOBEIH pPabOTHI MO
uccnenoBannio ux HK-cmextpoB mnormomenus. C 3Toi LeNbl0 CHAIM WHQPaKpacHBIE CIEKTPHI
norJiomenus (puc.l) cBoOogHOTO (HEKOOPIWHHUPOBAHHOIO) JIMTaHAAa HAKCOMKWHA (HHUMOpaszona) u
BBISICHUJIM, YTO €r0 JIOHOPHBIC aTOMBI a30Ta WMHJIA30JIBHOTO TETEPOIMKIA HMEIOT XapaKTepHbIE
MHTEHCUBHBIE TIMKH TOTIOMEH s B ob6macTsax ~1018, 1034, 1063, 1524cm™, a kapOonmn v(CO)-1620-
1630cm™ u Monexyns Boasl V(H20)~3300-3450cM™ B COOTBETCTBYIOMINX AHANA30HAX.
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Puc 2. UK-cnexmpul noznowenus (500-3500cm™) oueuopama xnopuoa mapeanya(ll) ¢ naxcooicunom
[MnC|2'(C9H14N403)2'(H20)2]

B xowmmuiekce aurumpare xiopuga wmaprania(ll) ¢ HaKCOMKMHOM IO CpPaBHEHHIO CO
CBOOOHBIM (HEKOOPIHHUPOBAHHBIM) JINTAHIOM Yy OJHOTO aToMa a30Ta HaOIoJacTCs CMEHICHUE
9acTOTHI KOJeOaHus B 00IacTh BBICOKOM 4acToThl Ha~15-20cMm™ u coctaBnser 1593-1995¢m(puc.2),
KOTOpas CBUIETEILCTBYET, YTO C MOHOM-KOMILIEKCOOOpasoBareaeM Mn?" KoOpauHAIUS MOJIEKYIbI
HAKCO/DKUHA OCYIICCTBIIACTCS JOHOPHBIM atoMoM a3ota (N4) HUMHIA30JbHOTO TETEpPOIUKIA H,
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COOTBETCTBEHHO, C BBICOKOW CTEMEHBIO BEPOSTHOCTH MMEET MECTO peaau3alus JOHOPHO-
akuentopHor cBsi3m Mn<«—N=CH-. HakcomkuH BbICTymaeT B pOJM MOHOJCHTATHOTO JIUTAHJA, YTO
HOJIHOCTBIO COOTBETCTBYET pe3ysIbTaTaM paboT apyrux aBTopos [1-3].

B koOpIuHAIIMOHHOM COCMHEHUY YMEHBIIICHUE 3HaYeHHs JacToThl Kosebanus v(H20) monekyn
BOIbI ~3380 cM™ yKasbIBaeT Ha MX BO3MOYKHOE BXOXK/IEHUE BO BHYTPEHHIOK C(epy KOMIUIEKCA.

CHMXeHrne YacTOThI KOJeOaHWH MOJIEKYJ BOJBI MOXKET OBITH CBSI3aHO TAaK)Ke C M3MEHEHHUEM
CTEPEOXUMHUHU KOMITJIEKCHOTO COSTUHEHMSL.

B nnuaHOBOMTHOBOM 00actu MK-criekTpoB morsomnieHust 3auKCHPOBaHbI MHTCHCUBHBIC THKH
~215-238 c¢m?, uro ¢ GOJIBIION BEPOATHOCTHIO YKA3bIBAET HAa BHYTPUC(PEPHOE DPACHOIOKEHHE
XJIOPHIHOTO AITUI0JIATaH/Ia METAJUIOKOMILIEKCHOTO COETMHEHTISI.

Ha ocHoBanuu BblieoTMeuYeHHBIX WK-CIIEKTPOCKONMUYECKUX PE3YyNbTATOB HCCIEA0BAHUMN
BOKPYT' IIEHTPAJBHOI'O HOHA-KOMILIeKcooOpazoBatens wmapraia(ll) peanmsyercss okrasgpudeckas
KOH(QUTYpalus U3 JBYX aTOMOB a30Ta TETEPOIMKJIA MOHOACHTATHOI'O OPTaHMYECKOrO JMraHaa —
HaKCOJ[KMHA, TBYX aTOMOB XJIOpa MOHOJICHTATHBIX aIlUI0IUTaH/I0B U 3a CUET JBYX aTOMOB KHCJIOPOa
JIBYX MOHOJICHTATHBIX MOJIEKYII BOJIBI.
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Puc.3. Oxmaedpuueckas cmpyxmypa KOMIIEKCHO20 coeduneHus oueuopama xaopuda mapeanya(ll) ¢
naxcooncurnom [MnClo-(CoH14N4O3)2-(H20)]

B HK-cnekrpax KOMIUIEKCa anerara aukes((1I) c HAKCOJIP)KUHOM
[Ni(CH3COO)2(CoH14N4O3)2'(H20)2]  pukcupyercss wactota KosebaHHs JOHOPHOrO aToMa as3ora
rereponykia B oonactu ~1592cm? (puc.4), 4To yKa3bIBaeT HA KOOPAMHALMIO OPraHMYECKOro JIMTaH/a
HAKCOJDKMHA C ICHTPAJIbHBIM aToMOM KomiuiekcooOpazoBaresieM MOHOM Ni(Il) Ni¢—Ner, mociennee
SIBJISICTCS] OUCHBb CHJIBHBIM JIOKA3aTeNTbCTBOM TOTO, YTO OPraHUYECKUI JIMTAH HAKCOJDKUH MPOSBIISCTCS B
POJTH MOHOJICHTATHOT'O JIMTaH A (IPU OTCYTCTBUH M3MEHEHHS YaCTOThI KOJICOaHHUsI BTOPOTO aToMa a30Ta).
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Puc 4. UK-cnexmpul noenowenus (500-3500cm™) komnnexca oueudpama ayemama nuxens(Il) c
HAKCOONCUHOM [Ni(CHsCOO)z'(C9H14N4O3)2'(H20)2]
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B o6mactu (~3000-3500cm?) ykazamHoro Wk-crmekTpa mOrJIomeHusi He 3a(MKCHPOBAHEI
XapaKTepHbIE I MOJIEKYJ BOJABI MHTEHCUBHBIC moyiockl V(H20), B To e BpeMs Mo pe3yibraTam
XUMHYECKOT0 aHanu3a Juis qaHHoro komiuiekca Hukens((I1) ¢ BeIcoko# oyielt BEpOSTHOCTH JTOHKHO
OBITh ONpeAeNEHHOE COJepXKAaHUe BOJBI (IO HAIIMM MHOTOYMCIICHHBIM aHaju3aM, pacdéraM W IO
UCTOYHMKAM Hay4yHOW jureparypbl [1-3] MOMKHO OBITH JBE MOJCKYJbl BOAbI). [locnemHee mMoxeT
OBITH OOYCJIOBJICHO, B OCHOBHOM, BHYTPUC(EPHBIM DPACIIOJIIOKCHUEM MOJIEKYJI BOJBI M, YaCTHUYHO,
CTEPEOXMMUYCCKUMH U3MEHEHUSIMH KOMITJICKCHOTO COCIMHCHHUSL.

B uccnemyeMbix KOMIUIEKCHBIX COCAMHEHHSX JUIS AllUIOTPYII COOTBETCTBYIONIHE YaCTOTHI
xosebannn 3aQUKCUPOBAHbI B JUIMHHOBOJIHOBOM obnact ~421-451cm™, KOTOpBIE MOKHO TIPHUIIKCATH
V(NiO). B chmekTpax amneTaTHbIX COCIWHEHWH HUKENS BBINICYKa3aHHBIC IOJIOCHI TOTJIONICHUS
3adukcupoBanbl B obnactu ~514-455cmt. Orcrona cnenyer, uro Bokpyr uona Ni(Il) peanmsyercs
OKTadpHuecKas KOOpAHMHAIMA 3a CU€T [BYX TIeTepoaroMoB a30Ta, ABYX aTOMOB KHCJIOpOJa
MOHOJICHTATHBIX ~ aleTaTHBIX TPYMI W JIBYX AaTOMOB KHCJIOpOJa JIBYX MOJEKYJT BOJBI
[Ni(CH3COO)2(CoH14N403)2(H20)2].
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Puc.5. Oxmaedpuueckas cmpyxmypa KoMRAEKCHO20 coedunenus oueuopama ayemama nuxens(ll) c
nakcooscurom [Ni(CH3COO)z:(CoH14aN4O3)2:(H20)-]

B Monekyne KoMIUleKCHOTO coequHeHust auruapata Opomuaa meau(ll) ¢ HakcomkuHOM
[CuBr2:(CoH14N4O3)2:(H20)2] cootBercTByromas uacrora KoieOaHust V(Nrer) TOHOPHOTO a30Ta
reTepolrKIa 3apUKCHpOBAHA, KaK yXke ObUI0 OTMEdYeHo, B obOmactw ~1574cm™, kortopas B
CHUHTE3UPOBAHHOM OHMOKOMITJICKCHOM COCJTMHEHUM CMEIleHa B BRICOKOYACTOTHYIO 00J1aCTh CIIEKTPa Ha
~18-20cm™ u cocrapaser ~1592¢m™, uTO GE3yCIOBHO YKa3bIBAET HA MOHOJEHTATHYIO KOOPIMHAIIUIO
HAKCOJPKWHA BOKPYT MOHa-KoMILiekcooopasosarens meau(Il).
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Puc.6. UK-cnexmpul noznowenus (500-3500cm™) oueuopama 6pomuda meou(Il) ¢ naxcooicunom
[CUBI"z'(CgH14N403)2'(H20)2]
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Yacrora KoiebaHusi BTOPOr0 HEAOHOPHOTO aTOMa a30Ta FeTePOLMKIIa OCTaETca HEM3MEHHOU U
COOTBETCTBYET uacToTe ~1574 cM? cBOGOAHOrO (HEKOOPAMHUPOBAHHOTO) aTOMa; OTO CILY)KHT
JI0Ka3aTeIbCTBOM TOTO, YTO OH HE YUACTBYET HETMIOCPEACTBEHHOTO B KOOpAUHALUK ¢ noHOM Meau(I]).
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Puc.7. Oxmasopuueckas cmpykmypa KOMIIEKCHO20 coeduHerus oucudpama opomuoa meou(ll) ¢
nakcooxcurom [CuBry (CoH1aN4O3)2:(H20):]

B UK-cniekTpe OMOKOMIUIECHOTO coemuHeHus nquruapara opomuaa meau(ll) ¢ HakcomKuHOM
cumwkenne Ha ~30-50 cm? 3mauenus gactorsl V(H20) (~3380cM™?) ykaspiBaeT Ha HalIUuKMe MOJIEKYI
BOJIBI BO BHYTpeHHeW cdepe CHHTE3MpOBAaHHOTO KOMILUIEKCAa. 3AeCh CleQyeT OTMETHTh, 4YTO
noHMKeHue 9actorel Konebanus v(H20) MoxkeT yka3blBaTh Ha YMEHBLICHUE YKMCIa MOJIEKYJ BOJIBI U
BO3MOXXHYIO CBSI3b CO CTEPCOXUMHUCCKUMH U3MEHEHUSIMU B KOMIUIEKCHOM COEIMHEHIH.

B mmmaHOBONMHOBOH 001actn MK-criekTpoB nornomnieHns 3aMKCHPOBaHbl YaCTOTHI KOJeOaHHH B
nuanazone ~430-465 cm™, KoTopble ¢ GOIBILON BEPOSTHOCTHIO MOYKHO MOCYMTAThH YaCTOTAMH KOJIeOaHH It
aToMoB OpoMa, HEMOCPEICTBEHHO KOOPAMHHPOBAHHBIX KOMIUIEKcooOpasyrommMu noHamu  Menu(1l).
Anpyponuraszisl — OpOMHUI-MOHBI BHICTYIAIOT B POJIM MOHOAEHTATHBIX JIUTAHOB.

Jlo Hayana Hamiero Mcciae 0BaHus KOMIUIEKCHOTO coequHeHHs nuruapara ponanuaa meau(1l)
¢ HakcomkuHOoM  [CU(NCS)2'(CoH14N4O3)2'(H20)2]  6buUTO0  M3BECTHO, YTO  BXOMAAIIHE B
MeTauiookoMIuiekebl NCS™ - rpynisl MOTYT KOOPAMHUPOBATH C METAITIOMKOMILIEKCOOOpa3oBaTeieM
TpeMs pa3nudHbIMH criocobamu: atomoM azota (M-NCS), atromom cepsl (M-SCN) 1 01HOBpEMEHHO-
aromamu a3ora u cepsl (M-NCS-M)-mocTrKoBas KOOpIHHALHS.

B nocnegnuii nepuoa, peHTT€HOCTPYKTYPHBIMU HUCCIEAOBAHUIMU [4-6] OTKPBHIT YETBEPTHIN
i koopauHauu SCN™ - rpyn ¢ kammuem: NCS-M-NCS (ogHOBpeMeHHasi CBA3b aTOMaMH a30Ta U
Cephl B YCIIOBHSX MOHOJICHTATHOCTH allM0JHran/a). Takas HeopArHApHAs CTPYKTYpa KOMIUIEKCHOTO
COCJIMHEHUsI KaJIMUsI 0OYCIIOBJIEHa €ro 0COOCHHOTO BBICOKOW OMOAKTHBHOCTBHIO (KOPPENSILUS MEXKITY
CTPYKTYpO# 1 OMOaKTUBHOCTHIO).

B Hamiem KOHKpETHOM cilydae 4acToTa BajeHTHbIX kKosiebanuit v(CN) NCS™ -rpynn B cimydasx
KOMIUIEKCHBIX COEIMHEHUH KOOAIbTa ¥ MapraHia Ipossiserca B obnactu ~2050 cm™, a B cyuae MK-
CIIEKTPOB TIOTJIONIEHHS] KOMIUIEKCA HUKEJIs POsIBIIsieTcs B 00macTax ~2065 ecm®, 2105 cm™ m 2140 emt,

B  OuwokoopauHanmmoHHOM — coenuHeHud — pojanupa  mexu(I) ¢ HakcomkMHOM
[CU(NCS) 2(CsH14N4O3),:(H20)2] B UK-cniekrpax norsomenus B obmactu ~2050 cm? o6Hapyskena
JIOCTATOYHO WHTEHCHBHBSI II0JIOCA TIOTJIONIEHUS, KOTOpas BO3MOXKHO TIPHHAJICKUT 4YacTOTe
BaJieHTHBIX Kosnebanuii V(CN) , 9TO ¢ BBICOKOH CTETIEHBIO BEPOATHOCTH YKA3bIBACT, YTO POJAHUIHAS
SCN™ - rpynma HenmocpeJCTBEHHO CBs3aHa ¢ MOHOM-KomIutekcooOpasoBateneM Meau(Il) v(Cu«—NCS)
[4,5]. B UK-ciekTpax MOTJIOMIEHHUS 3TOTO K€ KOMIUIEKCHOTO COeAMHEHUsI (PUKCHpYyeTCcss MHTEeHCUBHAS
nojioca B o6mactu ~1633 cm™l, uTO yKasbBaeT Ha KOOPJAMHALMIO MOJIEKYJIbI HAKCOPKHHA ¢ HOHOM
meau(1l) gepes arom azota rereponukiia (Cu<—Nr.r) (Puc.8).

B BeicokowacToTHOH oOnactu UWK-cmektpa maHHOTO KOMIUIEKCA MPOSBISIET —ceOs
CPaBHUTENILHO CIA0ON MHTEHCHMBHOCTH T10JI0CHI moryomenus ~3114cm™t u 3400 cm?, kortopeie ¢
BBICOKOW BEPOSATHOCTBHIO MOKHO oTHecTH K V(H20) MoseKyt BOJbI, 4TO JOKA3bIBAET UX HAIUYHE.
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Puc.8. UK-cnexmpul nocnowjenuss KOMIAEKCHO20 cOeduHeHus oueuopaza pooaruoa meou(ll) ¢
naxcooxcurnom [CU(NCS)2-(CoH14N4O3)2:(H20),]
B uenom Bokpyr mona memu(ll) ocyiecTisieTcss OKTadapuveckas KOOPAWHAIMS JABYMs
aTOMaMH a30Ta TeTEPOIMKIAa MOHOJICHTATHOTO HAKCO/DKWHA, JIByMsS aTOMaMH a30Ta JBYX
M30THOILMAHATHBIX TPYII U IByMsI aTOMaMH KHCJI0opo/a IByX MoJieKyJ Boabl (Puc.9).
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Puc.9. Oxmasopuueckas cmpykmypa KOMRIEKCHO20 COeQUuHeHUst oucudpaza pooaruoa meou(ll) ¢
naxcoodcurnom [CU(NCS)2(CoH1aN4O3)-(H-20)2]

B pesynprare HK-CreKTpOCKOMUYECKOTO  HCCIEAOBAHUS  CTPYKTYPbl  KOMIUIEKCHOT'O
COEeIMHEHUsI TUTruapaTa poaanuaa nuHka ¢ HakcomkuHOM [ZN(NCS)2:(CoH14N403),+(H20):], Hamuuue
MHTEHCUBHOM TI0JI0CHI B 00/1acTH ~1625¢M™ MOKHO OTHECTH K JIOHOPHOMY aTOMy a30Ta IE€TEpPOLUKIIA
WIN K aroMy Kuciopoza kopOonmwibHOM (CO)-Tpynibl, ¢ MOMOIIBI0 KOTOPBIX OPraHUYECKUH JIUraH[
Hakco/KUH (CoH1aN4O3), ¢ OoybIIoi BeposSTHOCTBIO, KOOPJAMHUPYET C KOMILIEKCOOOPa3yIomuM
noHoM THKA (Zn<—Nrer, it Oco).

Ha pmanHOM sTame ucciemoBaHUil ¢ OOJBIION BEPOSTHOCTHIO MOXKHO CKa3aTh, YTO aTOM
kucnopona kapooHmisHON (CO)-rpynmbl MOJEKYJIBl HAKCO[PKHHA HE yYacTBYET B KOOPAWHALMHU C
KOMILJIEKCOOOPA3yIOIIMM HOHOM IIMHKa — COOTBETCTBYIOIIME YacTOThl HMMEIOLIMXCS MOJIO0C
norsomenns v(CO) MK-crieKTpoB KOMIUIEKCHOTO COEAMHEHWS HE CMEMIAIOTCS B HU3KOYACTOTHYIO
001acTh B CPaBHEHHUHU C YaCTOTAMH UCXOJHOT'O JIUTAH/A.

B HK-cnekTpax JaHHOIO KOMILIEKCHOTO COEIWHEHHS B BBICOKOYACTOTHOM oOsactu ~3370-
3400cm? 3aukcupoBaHa JOCTATOMHO GOJBIIOTO OOBEMA MHTEHCHBHAS ITI0JIOCA, KOTOPYK) MOMKHO
NPEACTAaBUTh KaK YaCTOTY KoJieOaHHsI MOJIEKYJI BOJbI, KOTOPBIE HETIOCPEICTBEHHO KOOPANHUPOBAHBI C
HEHTPAJILHBIM KOMILIEKCO00pa3youM HoHOM IHKa (Zn<—OHy), ¢ pacrnonoxenrnemM Bo BHyTpEeHHEH
KOOPJIMHAIIMOHHOHU chepe CHHTE3UPOBAHHOTO KOMITIEKCHOTO coequuenus (Puc.10).

B MK-cmiekTpe 3TOT0 KOMITIEKCa IIMHKA BajleHTHas dacTota kKoyebanus v(CN) NCS™ -rpymmst
cocTaBisieT npuomusuTenbHO ~2050 cml, uTO ¢ GONBHION BEPOATHOCTHIO JOKA3HIBAET, YTO
ponanuanabie NCS™ - Tpynimbl MOHOACHTATHBIE — KOOPJMHHUPOBAHEI C MOHOM IIMHKA aTOMaMH a3o0Ta,
pacmoyio’)keHbl BO BHYTPEHHEH KOOpAMHALMOHHOM cdepe W pealm3oBaHa H30THOLMAHATHAS
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(Zn<—Nncs) cTpykTypa. DTO yTBepXIeHHE yCHauBaeT TO, 4to B MK-cmekTpax KOMIUICKCHOTO
coenuHeHMs 3a)UKCUPOBAaHBI HHU3KOYACTOTHBIC WM HU3KOH WHTCHCHBHOCTH IIOJIOCHI TOTJIONICHHS
~780cm™, KoTOpBIE MOKHO OTHECTH K yacToTe V(CS) M30THOLMAHATHON TPYIIIBL.
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Puc. 10. UK-cnexmpwvi no2ioujeHusi KOMNJIEKCHO20 COeOUHEeHUs. OUeUuOpama pooanuod YUHKaA ¢

nakcooxcurom [ZN(NCS)2:(CoH14N4O3)2:(H20)-]
Ha ocHOBaHWMM aHalW3a BBINICYKA3aHHBIX JAHHBIX, C OOJBIIONW BEPOSTHOCTHIO, MOKHO

cenaTh 3aKJIIOYEHHE, YTO KOMIUIEKCHOE COCIMHEHHME POJAHWAA IMHKA C HAKCOIKUHOM HMMeEeT
OKTa3JPUYECKYIO CTPYKTYPY — U3 JABYX aTOMOB a30Ta I'eTEPOLHKIIA ABYX MOJEKYJ HAKCO/KHHA (MM
U3 JIByX aTOMOB KHCIIOpPOJa JIByX KapOOHWIIBHBIX TPYII), U3 JBYX aTOMOB a30Ta M30THUOI[MAHATHBIX
TPYyMI U ABYX aTOMOB KHCJIOpOAa ABYX MoJeKys Bojsl (Puc. 11).
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Puc.11. Oxmaszdpuueckas cmpykmypa KOMIJIEKCHO20 coeOuHenus: ousuopaea pooarnuda yunka(ll) c

naxcooxcurnom [ZN(NCS)2(CoH1aN4O3)2(H20)2]
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ABSTRACT

This article is presented information about electron microscopic
characteristic the angioarchitectonics of hemomicrocirculatory white rat
skin net in experimental streptozotocin-induced diabetes mellitus. Was
used in the experiment 30 adult white male rats weighing 120-130
grams, which were maintained on a standard diet, had free access to food
and water under normal conditions. The insulin-dependent form of type |
diabetes mellitus was modeled by a single intraperitoneal injection of
streptozotocin from Sigma at a rate of 7mg per 100g of body weight of
the animal (prepared on 0.1M citrate buffer, pH = 4.5). The development
of experimental diabetes mellitus during 4 weeks was monitored by
observing an increase in blood glucose, which was measured by the
glucose oxidase method. Studies were performed on rats with glucose
levels of 12.00 mmol/l and above. The experiment was carried out in
accordance with the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986), Council of Europe Directive
86/609 / EEC (1986). Rats were removed from the experiment by an
overdose of intraperitoneal anesthesia using sodium thiopental
(calculated at 25 mg / kg body weight of the animal). Applying the
method of electron microscopy (the study and photographing of the
material was carried out on an electron microscope EM-100 AK at an
accelerating voltage of 75 kV and magnification 6000-8000 times). As a
material for this examination, the skin intact from the internal surface of
the thigh and the back of the white rats was used. The study showed that
after 2 weeks of diabetes occure gradually and are progressing alterations
of the skin's hemomicrocirculatory bed of white rats, which characterised
mainly by small spasm of some vessels. The wall of the most vessels still
had normal structure but revealed a narrowing of the capillaries due to
the protrusion of the nuclear zone of the endothelial cells. After 4 weeks
of the experimental streptozotocin-induced diabetes mellitus were
already observed reconstruction practicaly all skin's microvessels of
white rats. The lumen of the capillaries became irregular. The contours
of the nuclei of endotheliocytes were elongated with an uniform
homogen chromatyn, which is concentrated in lumps, thickened bazal
membrane, observed proliferation of endothelial cells, which leads to
narrowing of the lumen of blood vessels. At the end of the experiment,
we observe the inclusion of compensatory properties of the organism -
the wall of blood vessels of the hemomicrocirculatory bed of the skin
thickens, while the lumen of the microvessels become narrows. The
results of investigation can be used in the practice medicine for diagnosis
and treatment of skin's diseases in diabetes mellitus.
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Beryn. IlykpoBuii giabeT - oHa 3 HAHBXKIIMBIIIHMX COIIATEHO-CKOHOMIYHUX MPOOIEM KITIHIYHOT
eHmokpuHoJorii [2,6,7]. ¥ 2000 potii KiTbKicTh XBOPHX Ha IyKPOBHA HiabeT cTaHoBMIA 175 MITH., 3riHO 3
MPOTHO30M MIKHAPOJHOTO 1HCTUTYTY niadety (MenpOypH) Ta iHmmX nocminaukiB Ha 2030 pik ms mmdpa
cxmagatume 300 v [3,9,11]. Binomo, mo B oci6 micis 60 pokiB 3aXBOPIOBAHICTh Ha Jia0eT CKiIaae
6m3pko 10-15%. Llg ennokprHHA MATONOTIS BUABIISE BUPAKEHY TCHACHLIIO 10 3pOCTaHHA 1 CKJIagae Ha
coromai Omm3pko  70% Bim ycix eHOOKpWHHHMX 3axBoproBanb [1,10,23,24,25]. [ocmimkeHHS
VABTPACTPYKTYPHOI Oprasizallii reMOMIKpOLUPKYISITOPHOTO pyclia MIKIPH MiUIOCHIAHMX TBapHH TIPU
IYKpOBOMY aia0eTi € Jye BaXKIMBAM Ta aKTyalbHHM IUTAHHSIM, OCKUJIBKM TIOB’s3aHE i3 MacoBUM
BHUKOPHCTaHHSIM OUTHX TIypiB y ITOCTAHOBIII €KCIIEPUMEHTAJIBHUX MATONOTiYHKX mporieciB [4,5,8,12,13].
IIpoGiiema mopdosoriuaux 3MiH y Oarathox opranax [16,17,18,19,22], a oco0nuBO B IIKipi TpU
IYKpOBOMY AiabeTi i 10 ChOTOIHI 3aJIMIIAETHCS BIIKPUTOO SIK 1T MOPQOJIOTIB, TaK i sl IPAKTHKYOUHX
mikapiB. Ha qanmii gac y niteparypi € aOCOMOTHO HEOCTATHRO BHUCBITIICHI TUTAHHS MO0 TUHAMIKH 3MiH
OyMOoBH IIKipH TIUIOCTITHAX TBApWH HA PI3HMX TEPMiHAX EKCIIEPHMEHTAILHOTO IyKpOBOTO aiabeTy 3
TOIAJTBIIIMM CITIBCTABJICHHSAM OTPHUMAHUX JaHuX i3 KaiHiuaumu [14,15,20,21].

MeTto10 Hamoi poOOTH CTaJI0 BiITBOPEHHS MOAETI CTPENTO30TOLMH-1HIyKOBAaHOI'O IIyKPOBOTO
nmiabery Ha OiMMX MIypax Ta BUBYCHHA YJIBTPACTPYKTYPH AaHTIOAPXITEKTOHIKH TE€MOMIKPO-
UPKYJISITOPHOTO PyCIia MIKipH TBAPUH MPHU JaHIH MaTONOTIi.

Marepiaan Ta meromu. ExcniepumeHT mpoBeneHuii Ha 30-TH CTATEBO3PUIMX OLIMX IIypax-
camirsix Macoro Tina 120-130 rpam, siki yTpUMyBaJTUCh Ha CTaHAAPTHIN JI€Ti, M BUTBHUNA JOCTYII 10 TXKi
Ta BOJIM Yy HOPMAIBHUX yMoOBax. [HCymiH3ajexHy (opMy IykpoBoro miabery | Tumy mosemroBaiu
OJTHOPA30BUM BHYTPIITHHOOUEPEBUHHIM BBEJICHHSIM CTPENTO30TOIMHY (ipMmu “Sigma” 3 po3paxyHKy 7
mr Ha 100 T macu Tina tBapuHm (mpuroroBanomy Ha 0,1M mmTparHoMy Oydepi, pH=4,5). Po3Burox
EKCIIEpIMEHTAIBHOTO IyKPOBOTO [iabeTy HpoTsroM 4 TIKHIB KOHTPOJIIOBAJIM, CIIOCTEPIraroud 3a
3pOCTaHHAM PIiBHS TJIIOKO3M B KPOBI, SIKY BHMIPIOBAJIM 3a JOIIOMOTOI0 TIIFOKO300KCHIIA3HOTO METOJY.
JlocmipkeHHs IPOBOIMITM Ha IIypax 3 piBHEM Iitroko3u 12,00 Mmoits/1 i Bute. ExcriepuMeHT poBeieHui
y BIIMOBIAHOCTI 3 IOJOKEHHSIM EBpOIENCHKOI KOHBEHLIT IIOAO 3aXHUCTy XpeOETHHX TBAPHH, SKUX
BUKOPHUCTOBYIOTh B EKCIICPUMEHTAILHHX Ta 1HIIMX HaykoBuXx HiLsx (CtpacOypr, 1986), Aupektusu Pamu
€spormn 86/609/EEC (1986), 3akony VYkpainu Ne3447-IV “TIpo 3axucT TBapHH BiJI KOPCTOKOTO
noBokeHHs . LypiB BUBOJMIN 3 IOCIIAY IUISIXOM IIepeI03yBaHHs BHY TPIIIHEO-0YEPEBUHHOTO HAPKO3Y
3 BUKOPHCTAHHSIM TiONICHTATy HATPIIO (3 pO3paxyHKy 25 MI/KI MacH Tiia TBapwHH). SIK Marepian Jyist
EIIEKTPOHHO-MIKPOCKOITIYHOTO JIOCIIDKEHHS! BHKOPHCTOBYBIM HEKPONTATH WIKIPU 13 TMPHCEPEAHBOT
TIOBEPXHI CTErHa Ta CIMHKM OinuX 1ypiB. JIe3oM Bipizain HEBENMKY YACTHHY LIKIPH i3 MPHUCEPEIHBOT
TIOBEPXHI CTErHA 1 CIIMHKU TBapHHH, MOMIIIANH Y BEIUKY Kparwto 2% pO3uMHY YOTUPHOKHCY OCMII0 Ha
0,1M docharaomy oydepi (pH 7,36) i3 caxaposoro. [Ticis 1b0ro 3HSKUPEHUM B alleTOHI JIS30M BHUPI3aIH
CMY’KKH Ta IIBHUJIKO IEPSHOCHIIH 1X B HITY KpaIutio (QiKCyr0uoro po3urHy TaKoro X CKIIaJTy, PO3MIIIEHOTO
Ha BOCKOBIH TUIACTHHIII (3yOO0JTiKapChKHi BiCK), SIka 3HAXOAUTHCS HA JIbOJISHIN TUTUTI. 31 CMY>KOK BUPi3aIld
MIMAaTOYKH, a CaMe TKAHUHHI OJIOKH IIKipH KyOiuHoi popmu 06’eMom 1mm3. TkaHWHHI OJIOKH (BiKCyBaIH y
2% po3umHi 4YoTHpHOoKUcy ocMiro Ha 0,1 M docharnomy Oydepi (pH 7,36) 13 momaHHsM caxapo3u
NPOTSroM 2 TOJIMH Ha JiboasHIK Oani. [Ticast nporo ix BigMuBaim OydepHUM pO3YHHOM TAKOTO K CKIIady -
4 cBixi mopuii mo 15 xBwimH y KoxHid. g perimparamii i MIATOTOBKM 1O MPOCSKHEHHS
BOJIOHEPO3YMHHUMH CMOJIaMH BIIMMTI BiJ 3aJHMIIKIB ()IKCATOPIB TKAHWHHI OJIOKHM IPOBOIVJIM Yepe3
CIIUMPTH BUCXIZAHOI KOHIIEHTpaLii Ta abcomoTHuiA aeToH. [licns rpy0oi 3aTouku GIIOKIB MiJ] MiKpOCKOIIOM
YMTII-2 BUrOTOBJISLIM HAMIBTOHKI 3pi3H, IO Majk TOBUIMHY | MKM, Ta 3abapBmoBaiu ix 1% po3unHOM
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METHJICHOBOTO CHHBOTO. YJIBTPATOHKI 3pi3u roTyBau Ha yneTpamikpotomi YMTII-3M i3 nomomororo
CKIITHUX HOXiB, BurotoBieHux Ha npwiani CCH-1. Busuenns Ta ¢otorpadyBanHs Marepiany
MMPOBOAMIIOCH Ha eneKTpoHHoMy Mikpockormi EM-100 AK mpum mpuckoprorodiii Hampysi 75 kB i
36inbmenni 4000-8000 pasis.

PesyabTaTu. O0roBopenns. [lpu yiapTpamMiKpOCKOIIIYHOMY BHBYEHHI KamiISIpiB MIKipu OLTHX
IypiB eKCIIEPUMEHTAJIBHOI TPYIH 4epe3 2 TWKHI mepebiry CTpenTo30TOIMH-HAYKOBAHOTO ITyKPOBOTO
JiabeTy Hamu OYJIO BHSIBJICHO, III0 CTIHKA MEPEBAXKHOI OUTBIIIOCTI Cy/IMH I 30epirae HopMajbHYy OYIOBY.
[Ipote, monmekyau yKe TPAIUIFOTHCS KalUIApU i3 3BY)KCHHM IPOCBITOM SIK HACHTIJIOK BUITMHAHHS
SIPOBMICHO1 30HU €H/IOTEITIOIHTIB.

Puc. 1. Kaninap cocouxogoeo wiapy wikipu npucepeonsoi nogepxui nanxku 6ino2o wypa uepes 2 mudicHi
nepeobizy exchepumMenmanbHo20 YyKpogo2o diabemy. Enexmponna mikpoghomoepaghis. X4000.
1- 36’y0fceHH}l npoCeimy MiKpoCyOuHu, 2 — epumpoyumu y npoceimi,
eunuHaHHﬂ ﬂdpoemzcnoz 30HU em)omemouuma

Puc. 2. Kaninap cocouxosoeo wapy wKipu cnuHku 0i1020 wypa yepes 2 mudicui nepebdizy
eKCNEePUMEHMATIbHO20 YYKposoeo diabemy. Enexmpouna mikpogpomoepaghis. X4000. 1 - 38yocenns
npocsimy; 2 — epumpoyumu y npoceimi Mikpocyounu, 3 — GUNUHANHA A0pa eHOOMeNioyuma.

Snpa 3 TIMOOKMME 1HBariHAISMH KapioJeMH MaroTh HENpaBWIbHY (opMy, a 1o iX mepudepii
CTIOCTEpITalOThCA YHCIICHHI siepHi mopu. lluroruiazmMa OJHMX EHIOTENIONWTIB PO3IIMpPEHa, 1HIIX
VIIUTbHEHA Ta Ma€ BWIJISA CMYXKKH 1 TIPEJCTABICHA BEIHMKOK KUIBKICTIO TMOJiCOM, pHOOCOM Ta
MIKpPOIIHOIMTO3HHUX ITyXUPITiB. ENEKTPOHHOONTHYHA IUTHHICTh IIUTOTIA3MH € 3aBHIICHOI Y TIOPIBHSIHHI
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3 KOHTpOJIEM, KUIbKICTh OpraHen 3MeHuIyeThbesi. bazanpaa mMemOpaHa 3BUBHCTA, MOJEKYIH imie 30epirae
CBOIO CYIIIBHICTh, allc B JIGAKHX JUISTHKAX YK€ IOTOBIIEHA O€3 YITKOrO 30BHIIIHHOTO KOHTYPY.
['panynspHa eHpoIUIa3MaTHYHA CiTKa MPECTaBlIeHa PO3IIUPEHUMH TPYOOUKaMH, SIKi MICTSTh ITOOIHOKI
purbocomu, KoMmruieke ["ob/Ki - ECTepHaMU Ta BENUKOIO KUIBKICTIO CBITJIOBMICHHUX ITyXHPLIIB.

Uepe3 4 TIKHI EKCIICPHUMEHTAILHOTO CTPENTO30TOIMH-IHIYKOBaHOTO IIKPOBOTO [ia0eTy B
Kamisipax BKE BiJ[3HAYAEMO 3HAYHI 3MIHM - CTIHKA MIKPOCYJHH TOTOBIIYETHCS, HATOMICTH IPOCBIT
3BYXKyeThesl. EHmoTemionnT HaOpsAKi, y IXHIM OUTOIIIa3Mi CIIOCTEPIraloThCsl YMCICHHI MITOXOHIpIT Ta
BUIBHI puOOCOMHU. SlepHa YacTHHA IUTOIIa3MH BUIMHAETHCA y MPOCBIT TeMOKANIApa, AK i amikaibHa
IUTa3MOJIeMa, IO Y ACSKHUX MICIISIX BUITMHAHHS y TIPOCBIT CYIMHU YTBOPIOE MiKPOBOPCHHKH.

TN TR - -

Puc. 3. Kaninsap cocouxogozo wiapy wikipu cnunku 6inoeo wypa uepes 4 muoicni nepebizy
EeKCNEePUMEHMANIbHO20 YYKposoeo diabemy. Enexmponna mixpogpomoepais. X8000. 1 — nabpsixauil
endomenioyum, 2 - yumonema enoomenioyuma, 3 - 6a3aioHa Memopana.

Puc. 4. Kaninsp cocouxogozo wiapy wkipu npucepednvoi nogepxmi aanku 0i1020 wypa yepes 4 mudicri
nepeobizy excnepumMeHmaibHo20 Yykposo2o diabemy. Enexmponna mikpogomozpagis. X8000. 1 —
enoomenioyum, wo Habpsakae; 2 - yumoaema endomenioyuma, 3 - 6azanivHa Memopaua.
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EnponnazmatiyHa TpaHyJisipHa CiTKa MpEeACTaBlIeHa BaKyoJSIMH y BHIJISII TTOOAMHOKHX
TpyOouok 13 "myTHHM" BMicToM. Komruiekc ['ombmKi MICTHUTH JOCHTH PO3MIUpPEHI MyXupri. Y
MITOXOHJIPI BH3HAYAETHCA UiTKA 30BHINIHA MeMOpaHa Ta PO3PIIHKEHUH MaTPUKC 13 MTOOJMHOKUMU
KpucTaMu. HaOpskii BigpOCTKM MEPHULHTIB LIUTBHO OXOIUTIOIOTh Kamiisipu. 3 OOKy caMoi amikamabHOT
MOBEPXHI B IUTOILIa3Mi €HIOTETIOHTIB YiTKO Bi3yali3yIOThCS 320KPYTIIEHI €JIeKTPOHHOOI THIHOMIITHHI
TIMBIA. BigMidaeThcst 3MEHIIEHHS TPAaHCEHIOTENIATbHOTO TPAHCIOPTY Ta MPOHUKHOCTI CTIHKH
KamiJIsipiB BHACIIIOK BiZICYyTHOCTI MiKPOIIHOIIUTO3HUX MTyXHPLIiB.

BucHOBKH Ta mepcneKTHBY MOAAJIBIINX PO3POOOK.

1. Yepes 2 tmxHI Iepediry cTpenTo30TOMNH-1HIyKOBAaHOTO I[YKPOBOTO JiabeTy BHHUKAIOTH Ta
MOCTYTIOBO TPOTPECYIOTh 3MIHM JJAHOK T€MOMIKPOIIMPKYJIATOPHOTO pycia MIKIpH OUIHX IIypiB, IO
NPOSIBIISIIOTECSI HE3HAYHUM CIIa3MOM OKpeMHX cyauH. CTiHKa OiNBIIOCTI CyIMH Ma€ HOpMajbHY
OyIoBY, Ta BX€ TOAECKYIU TPAIUIIIOTHCS KaIllIspy i3 3BY)KEHHM IPOCBITOM BHACTIOK BUITUHAHHA
SITPOBMICHOT 30HH €HIIOTEITIOIUTIB.

2. Yepes 4 THXKHI €KCIIEPUMEHTY CIIOCTEPIraeThes MepedyaoBa MPaKTUYHO YCiX MIKPOCYIUH
TeMOMIKPOLIMPKYJIATOPHOTO pycia IKipu Oinux urypiB. IIpocBiT kaminspiB HaOyBae HEMpaBUIBHOI
¢dopmu. KoHTypH siiep €HAOTENIONNTIB BTPAYalOTh CBOKO HiTKICTh, CTAIOTh BHIOBXKEHOI BiApocdaToi
dbopMH 3 OIHOPINHUM XPOMATHHOM, SKUH TOYMHAE KOHIEHTPYBAaTHCS B TPYNOYKH, OazaibHa
MeMOpaHa TMOTOBILYETHCS, BiAMIYaEMO O3HAaKM Tpodjidepalii €HIOTENONHTIB, SAKi MPHU3BOAATH IO
3HAYHOTO 3BY)KEHHS IPOCBITY CYAWH.

3. Ilig xiHEemb EKCIePUMEHTY CIIOCTEepPIraEMO BKIFOUYCHHS KOMIICHCATOPHUX BJIACTHBOCTEH
OpraHizMy - CTiHKa CyIUH T€MOMIKPOUIHPKYJISATOPHOTO pycia MIKIpHM TOTOBILY€ETHCS, HATOMICTh
MIPOCBIT MIKPOCYINH 3BYKYETHCA.

4. Jlani mpoBeneHOr0 AOCTIIKEHHs aHT10apXiTEKTOHIKH MIKIPH MOXYTh OyTH BUKOPHCTaHI y
MOJAJBIIOMY B NMPAKTUYHIA MEIUIUHI [T MOTIHONCHHS BUBYCHHS Ta JIKyBaHHS ii HATONOTIl Mmpu
IyKPOBOMY Jia0eTi.
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Beryn. Makpoanaromist, Toniorpadisi BETUKHX CIMHHUX 3aJ103 y IIYpPiB, PO3MIPH Ta MEXaHi3MH
(YHKIIOHYBaHHS, BU3HAYaIOThCS, SK OCOONMHMBOCTSAME OyJOBM dYepera Ta IIMAHOI [UISHKH, TaK i
TOPU30HTAIEHUM TIOJIOKEHHSIM Tijia TBAPUHU Ta OCOOIMBOCTAMHM (DYHKIIIOHAILHOTO TIPU3HAYCHHS 3aJ103.

PesynbTaTu aocaimkenns. JJocnikeHHs] CIMHHUX 3aJ103 1IIypa BUSIBUIO HASBHICTH YOTHPHOX
nap BEJIMKHUX CIIMHHUX 3aJ103a caMe: IPUBYIIIHI, I IHUKHBOIIICIICIIHI, BEIMKI Ta MaJi I1iJ1’ I3UKOBI.

[IpuBymna 3ano3a (glandula parotidea) — HaiibinpIna 3 BEJMKUX CIMHHUX 3103 LIypa,
JIOKAJI3YETHCSl HAa BEHTPOJIATEpalIbHIM MOBEpXHI 1IKi, HW)KYE 30BHIIIHBOIO ByXa, AOP3aJIbHO, 3211032
NePEeKpHBAE JlaTepabHy OUISHKY KIIOUMLI 1 gocsrae AUIsSHKY mieda. @opma 3a103u crumomeHa, 6e3
YITKHX MEX, 3a OyIOBOIO allbBEOJISIPHA, MIPOIYKYE CEKPET OLTKOBOTO THITY.

[MpuByniaa nporoka (ductus parotideus) GopMmyeTbesi y pe3ynbTari 31IHTTS TPhOX BHBIJIHUX
MPOTOK, MPOXOJUTH TI0 TIOBEPXHI )KyBaJIbHOTO M 5132 1 BIIKPUBAETHCS Y MIPUCIHOK POTOBOI MOPOKHUHU
1Iypa, HaBIPOTH BEPXHIX BEJIMKHX KyTHIX 3y0iB, COCOYKOM MpuBYHIHOI mpoToku (papilla ductus
parotidea) (puc. 1; 2).

[TimamxHbOIEnenHa 3a03a (glandula submandibularis) - e ckilagHa po3raryeHa aabBEOJIPHO-
TpyOuacTa 3aJ103a, 110 MPOAYKYE CEKPET OLIIKOBO-CIIM30BOI0 THITY. 3aJ103a OKPYIIOl (hOpPMH, PO3TaIlIOBAHA
y BEHTpaJIbHIN JUISHIN IUI BiI KPAr0 HIDKHBOI MIEJIENH JI0 BEPXHHOTO KPal PYYKH TPYIAHHHH MIypa,
MPUCEPEHIM CBOIM KPaeM TICHO JOTUKAEThCS 10 OMHOIMEHHOI 3aJ1031 MPOTUIISKHOTO OOKY (puc. 1; 2).

BuBigHa mpoToka MiAHMKHBOLIENEHOI 3a103U MPOXOAHUTDH IIiJ] CIM30BOI0 OOOJOHKOIO AHA
MOPOKHUHH POTA 1 CAMOCTIHHO BiAKPUBAETHCS B i A3UKOBIN CKJIAALI POTOBOI IOPOKHUHH LIypa.

VY mepennii AUISAHLI Wi pO3TALIOBaHI BEJMKA Ta Maja Mif S3WKOBI CIMHHI 3aJ03U BKPHTI
CIIUIBHOIO KaICyJIOK 3 IiIHMKHBOIIEIEITHOW CIMHHOI0 3a5103010. L1 3a/1031u HayexxaTh 1O CKIaJHUX
aJIbBEOJIIPHO-TPYOUACTUX 3aJI03, 10 NPOAYKYIOTh CEKPET CIM30BOro TUIly. BoHu € HalimeHInMmu 3a

https://ws-conference.com/webofscholar 11(41), Vol.1, November 2019 23



International Academy Journal Web of Scholar ISSN 2518-167X

PO3MIpOM 13 BEJIMKMX CIMHHHUX 3aJl03 Ta UIUTBHO MPHJISTAIOTh 10 CIM30BOi OOOJIOHKM JTHA POTOBOI
nopoXHUHH (puc. 1; 2).

Benuka min’s3ukoBa cimHHa 3ai03a (glandula sublingualis major) — okpyrioi ¢opmu 3aio3sa,
0 TiCHO MPUJIATAE IO KPaHiONaTepabHOI MOBEPXHI MiTHIKHBOIIENEHOI 3aM03H. 11 BepXHii Kpaii
MEXYE 3 OJJHUM-JIBOMA IMUHHUMHY JTIM(PATHIHIMHA By3J1aMH.

BugiiHa poTOKa BiIXOMUTH Bijl KPAHIATEHOTO KIHIIS 3QJI03H, IPSMY€E MEIIAIBHO 1 BIJIKPHUBAETHCS
B ITiJ]’I3UKOBI CKJIaJIIIi POTOBOI IOPOXHWHH IIypa OKpeMuM cocodkoM (papilla sublingualis).

Mana mig’s3ukoBa ciauHHa 3ajo3a (glandula sublingualis minor) — miinbHa, BUTATHYTOL Y
BEHTPATLHO-I0P3aJIbHOMY HaIPSIMKY. 3aisrae Oe3mnocepefHbO il CIIM30BOI0 OOOJIOHKOIO JTHA POTOBOT
MMOPOXXKHHUHY, HABIPOTH MICISl MPOXOKCHHS SI3UKOBOTO HEpBa 1 TEpEeKpUBA€E JIaTepalibHi JTUITHKA
I THHYKHBOIIENICITHOT 1 BEJIMKOT i1 I3UKOBOT MPOTOK.

il Iy '

Puc. 1. Ilpenapam wuiinoi oinanxu 6inoco wypa 8 nopmi. Maxpoghomoepaghis.
Hionuxcnvowenenna 3anosza (1), npueywina 3anosa (2), senuka nio ‘szuxosa 3an03a (3), rimpamuunutl 8y3on (4)

Puc. 1. Ilpenapam wuiinoi oinsanku 6inoeo wypa 6 Hopmi. Makpoghomoepaghis.
THionuicnvowenenna 3anoza (1), eenuxa nio s3uxoea 3a103a (2), npusywina 3ano3a (3), iimgpamuunuii 6y3o1 (4)
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3ao3a BiAKpHUBAETHCS KUTBKOMA MaJIMMU M1 SI3MKOBUMH TipoTokamH (ducti sublinguales minores).

B ocHOBHOMY, KpOBOMOCTa4aHHs BEJWKHAX CIMHHHX 3aJl03 IIypa 3OiHCHIOETbCSA TiIKaMu
30BHIIIHBOI COHHOI apTepii, MO0 BIiATaMyXyeTbcs BiJ 3arajdbHOi COHHOI aptepii. OCKiIbKH
T THAKHBOIIEICTTHA Ta BEIHKI 1 MaJli i’ sI3UKOB1 CIIMHHI 3aJT031 TOTOTpadigHO PO3TAIIOBaHI Pa3oM,
BiITAK BOHW MAaIOTh CIIIJIbHE KPOBOMOCTAYaHHS, IO 3IHCHIOETHCS 3aJ03UCTUMH TLIKAMHU JIUIEBOI
aprepii, MO € Oe3MOCEePEHbOI0 TIJIKOK 30BHINTHBOI COHHOI aptepii. [IpuBymiHa ciuHHA 3a7103a
KPOBOIIOCTAYa€ThCSl TUIKAMHU CKPOHEBOI apTepii, 0 HaJleKUTh 10 TUIOK 30BHIIIHBOI COHHOI apTepii.
BeHo3Ha KpoB BiJl MiTHWKHBOIICICITHOT Ta BETUKOI 1 MaJol IiJ’ I3UKOBUX CIMHHUX 3aJI03 BiJTIKA€E y
i’ I3UKOBY BEHY, IO € MMPUTOKOIO TIEPEAHBO1 JINTeBO1 BeHH. Jlaii mepemHs niieBa BeHa 3TUBAETHCA 31
3aIHBOIO JINIIEBOIO BEHOIO, (DOPMYIOUH 30BHIIIHIO SIPEMHY BeHY. Bix mpuByIIHOT CIMHHOT 3271031 KPOB
BIJITIKAE Y 3aHIDKHBOIIENETIHY BEHY, [0 € MPUTOKOIO0 BHYTPIIIHBOI IPEMHOI BEHH.

['eMOMIKpOLIMPKYASITOPHE PYCIO BEIMKUX CIMHHHUX 3aJi03 MIypa MoOynoBaHE 3a KIACHYHUM
TUTIIOM 1 CKIQJa€eTbcs 3 MIDKYACTOYKOBHX apTepiosl, BHYTPILIHbOYACTOUYKOBHUX (IIPEKAIIIPHUX)
apTepion, KamuIApHOI CITKH aluHYCiB, BHYTPIIIHBOYACTOYKOBHUX (MOCTKAMUISPHUX) BEHYT 1
MDXKXYaCTOYKOBHUX BeHYII. Kaminsapu, aHacTOMO3yI0uu Mixk COOO0F0, YTBOPIOIOTh KAIMUISIPHY CITKY.

BucnoBku. TakuM YmHOM, 32 JOMOMOTO0 MOPQOIOTIYHMX METOMIB JOCIIHKEHHS BEIHKHX
CIIMHHUX 3aJI03 II[ypa, BCTAHOBIIEHO, IO OCOOJMBICTIO 1X PO3TAIIyBAaHHS € T, IO IiTHIKHBOIIEICITHA
3aJ1032 Pa3oM i3 BEJIMKUMHU Ta MAJMMU T[] I3UKOBUMH 3aJ103aMH PO3TAIIOBAHA B MEPEIHIN AUISHI IIHi,
NPUBYIIIHA 31032 JIOKAJI3y€ThCsl y JarepalibHiii vacTuHi mwi. [liqHmKHBOIIETIeNHA, BeJIMKI Ta Mali
MiT’SI3UKOBI  3aJ103a2  IIlypa KpPOBOIIOCTAYa€ThCsl 3aJIO3UCTHMM TUTKAMU JIMIIEBO apTepii, KoTpa €
TIPOZOBKEHHSIM 30BHIIIHBOI COHHOI apTepii, MO B CBOIO Yepry BiATaIyKyeThCs BiJ 3arajibHOi COHHOL
aprepii. IlpuBymIHa clMHHA 3251032 KPOBOIIOCTa4YaETHCS TLIKAMH CKPOHEBOI apTepii, 10 HaJIeXHTh JI0
TIOK 30BHIMTHBOT COHHOT apTepi. BeHo3Ha KpOB BiJl IMiAHKHBOIIEIETHOT Ta BEJIMKOI 1 MaIoi i1’ SI3UKOBUX
CIIMHHHX 3aJ103 BIITIKAE Yy IiJl SI3UKOBY BEHY, IO € TMPUTOKOIO TEPeTHBOI JIMIEBOI BeHU. Bix mpuBymHoi
CIIMHHOI 3aJI031 KPOB Bi/ITIKAE Y 3aHIDKHBOLIENICTTHY BEHY, IO € MPUTOKOIO BHYTPIIIHOI SPEMHOT BEHH.
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flow and an obstruction of venous flow to the heart occur. A sharp increase
in intracranial pressure and venous congestive congestion / hemorrhage
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of the eyes, swelling of the cervical veins, cyanosis and edema of the upper
half of the body; superficial breathing, frequent, in the absence of
treatment passes to agonal and apnea. Intensive care includes analgesia,
oxygenation or mechanical ventilation, anticonvulsant, dehydration and
decongestant therapy, prevention of acute kidney damage, DIC, septic
complications, and treatment of posthypoxic encephalopathy.

chest and abdominal compression,
traumatism,

upper vena cava syndrome,
pathomorphology,
pathophysiology,

intensive care.
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AxryansHicTh. Kommpeciitna acdikcis (cuagpom Omis'e, [Tepreca, , xBopoba €nrcelchbKuxX
TMIOJIB) - € PI3HOBUIIOM MeXaHIuHOi acikcii, KOIu ITUXaHHA NPUIHHAETHCS NPU 30BHILIHBOMY THCKY
Ha TiJO, MO MPHU3BOAMTH JO BIJICYTHOCTI JNUXalbHUX PYyXiB 1 MOPYIIyE BEHO3HUI IMOBEPHEHHS 3
rojoBu. Takuil BHJ MexaHIuHOI ac(ikcii crocTepiraeTbcs y BHIAJAKaX, KOJIH BIJICYTHS HasBHICTh
rpy0oi aHaTOMIYHOI TPaBMH CKeJIeTa, BHYTPILIHIX OpraHiB IPYAHOI Ta 4epeBHOI MOPOKHUH.

CruckaHHs TpyAed 1 >KMBOTa - BHJ KOMIpeciiiHOi MexaHiuHOi acgikcii, sKMil BUHHMKAE
BHACITIZIOK OOMEXCHHS IMXAIbHUX €KCKYPCill JIETeHIB 1 MOPYIIEHHS! KPOBOOOITY BiJl CHIILHOI'O THCKY
Ha IrpyJIHY KJIITKY Ta 9epeBo.

(* BukopucTaHHS TepMiHY OOLIIBHO TUIBKH y BWIIQJKaX, KOJHM KOMIIpecis TyiayOa He
MPU3BOAUTL 1O MHOKHHHHX IIE€PEJIOMIB KICTOK, PO3pWBIB BHYTPIIIHIX OpraHiB i iHMHMX TPpyoOnx
TTOTITKOIKEHB ).
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VY mupHUii yac TpaBMaTuuHa acdikcis 3ycTpivaerses y 0,2% BCix XBOpHX 3 TpaBMamu, a MpU
3aKPHUTHUX TOIIKO/DKEHHAX TpyaHOi KirituHM 1 Tymy6a Big 1,1 mo 11,6% Bumaakis. CmepTenbHI BHIAIKH
BiJ Komrpecii rpymei i xuBota ckimanarotk 0,5-0,7% Bim mexanignoi acdikcii. YomoBikd THHYTH Bif
KoMIpecii rpyaeil Ta yepeBa OLTbII HiXK B 2 pa3u yacTimie 3a xiHok (68% npotu 32%). Haiiinbm yacta
Taka MpUYMHA CMepTi y BikoBHX rpymax 31-40 pokiB (24%) ta 41-50 pokiB (22%), HaMOLTBII PiAKO
(TTOOAMHOKI BHTIANIKK) - B AWUTAYOMY Bimi. Ha iHm BikoBi rpymu mpunagae mo 6-10%. Bumaaku mosza
BUPOOHHULITBOM - 42 %, y 3B'S13Ky 3 BAPOOHHLITBOM - 58%.

[puyunn. Hai6inbm vacTto CTHCKaHHA TiNa CHPUYMHSIETHCS TPAHCIIOPTHUMHU 3acobamu (10
50%): mpu mepeKuIaHHI aBTOMOOUTIB 1 TPaKTOpIB, TPH iX pyci 3aHIM XOAOM, TIPH 34EIUICHH]I TpaMBaiB i
T013/1iB, TOIIO:

1) TlonamanHs 10 CTPIYKONPOTATYBAJILHUX MEXaHI3MIB, TPaHCMICI a00 I pi3Hi M JHOMHHKH.

2) Buxing 3 mamy a0 HECHpaBHICTh CHEIIAIbHUX MEXaHI3MIB Ta TMPHCTPOIB: BiaMOBa
JIOMKpaTHUX Ta €JICBATOPHUX CHCTEM Ha OYIIBHHIITBI, IPH PEMOHTI aBTOMOOLTIB, TIPH BaHTAKHUX Ta
MOHTYBAJIBHUX po0OTax, TOIIO.

3) [ToTparuisiHHs JTFOIMHK 10 KaMEPH TEOKYBaHHSI CiHa 200 COJIOMH.

4) TTaiHHsI HA JIFOIMHY BOKKHAX MEOJIiB, TOPrOBHX aBTOMATIB, TOLIIO.

5) TIpupoani abo aHTPOIOreHHI aBapii Ta KaracTpo(u: 3eMIIETPYCH, BUOYXH; OOBAICHHS 3€MIT,
1opiz a00 BYTUTbHUX TAKIB Y IIAXTaX, TYHEISX, HEIACH] BUITAKH 3 IIAXTapPSIMH, CIICJICOJIOTaMH, JIiTepaMu;
3acHUIaHHs OyaMarepiaiaMu, 3epHOM, TOIIO; JOPOKHBO-TPAHCIIOPTHI IPUTO/IN; TIAaHIYHA TiCHSIBA Ta TPUBAJIC
CTHCKaHHS B HATOBIIT (CHHAPOM 3aTONTYBAaHHS, «XOFHKAY): TOPU30HTAIBHI CHJIH, IOCTATHI IS TOTO, 100
BUKJIMKATH KOMIPECIHHY acikcito, HaHOUIbII AMHAMIYHI, TOMY IO JIFOAU BiAIITOBXYFOTHCS OJWH BiJ
irmoro, o6 orpumaru nepenountok (G. Keith Still, 2017); cmepth yepes achikciro 3 Takoi MPUYHHH
3BeThes "'riot-Crush", ToOTO "cTpalik-pyitHyBaHHS".

6) [ToTparuisiHHS JTFOIMHE 10 BY3bKOTO JIa3y, KOJIOIS35, BEHTUIISILIHOL IIIaXTH, TOLLIO.

7)HemacHi BUMaKu 3i CIOPTCMEHAMH: IPUTHUCKAHHS TPU(OM ILITAHTH, TIJIAMH ITPABIIiB y peroi, TOIIO.

8) HemonepskanHs mpaBuiT TEXHIKK Oe3MeKH Ha BUPOOHHMIITBI, MPH KOPUCTYBaHHI TPAHCIIOPTOM, Ha
BIIMTOYHMHKY, TOIIIO.

9) I'mnOOKOBOIHMI TAMBIHT.

10) Eninentuydi Hamaau.

11) Baxki moJory.

12) ActmaTrunwMii Hama.

13) Henanexxuuii J0r7Is1 32 AIThbMH Ta 0CO0aMH 3 OOMEXEHUMH MOXIUBOCTSMHU: 3aHAJTO Tyre
CTIOBHIBaHHS JIiTEH; CTUCKAaHHS TylyOa HEMOBJSITH YBI CHI YAaCTHHOKO Tijla JIOPOCIOI JIFOJMHH (IMXaibHi
PYXH MOXYTh TPUITMHHUTHCS TIiJl Barol0 KUCTI Ta TEpeIIUIivyysi MOKIAJCHUX Ha TPYIIH); MOTPAIUISTHHS Ta
¢ikcarrist Tij)a MixK OJI3bKO PO3TAIIOBAHUMH NIpe/IMETaMH MEOJTIB.

14) KpumiHaibHi Hamipd iHIIOI OCOOHM: BOMBCTBO HUISIXOM CTHCKAHHS TPYIHOI KJITKH, KOJH
37I0YMHENs (KaT) CTae Ha KONliHa a00 CHAWTH YCi€l0 Barol CBOTO Tila Ha iHIIOMY TpPHUBAIHN dYac;
3allIMBaHHS JIIOAVHA Y CBDKY IIKYypYy TBapHH, sika MOBUIBHO Tijicuxae i ctuckae Tio ("taze cilt"); mpu
MiJBIITYBaHHI Ti1a y BEPTHKAIBHIN 1031 (CaMOCTIHHO Mi/BilIeH] ab0 NPHB’s13aHi MOJOKEHHS 3 OIYILEHOIO
TOJIOBOIO JUISl ayTOEPOTHYHMX 3a/I0BOJICHb € MPHKIaZaMH BHIAJKOBOI ab0 CyilMIaNbHOI MO3ULIHHOL
acikcii); 3aK0ITyBaHHS KMBUMH Y 3eMIII0 a00 CHITYdi pEYOBHHH BUCOKOI LITBHOCTI.

15) Sk eKCKJIFO3MBHI BHIAAKW: TPUTHCKAHHS TiJIOM CJIOHA, Hamaj Ha JIIOAWHY BEJIUKOTO
mToHa ad0 aHAKOHIU.

HaykoBo-npakTuuHa HOBH3HA. Y JIOCTYITHHX CIIEHIAIBHUX JITEPATYPHUX JDKEpeNax 3a TEMOO
"acgikcis BHACHIIOK CTHUCKaHHS rpyjiedl Ta/abo depeBa" y TepeBaKHINA KUTBKOCTI HaBENCHI THTAHHS
MIOCMEPTHOI CyJOBO-MEJUYHOI €KCHEPTH3U, B TOH K€ 4Yac HEJOCTATHbO YBAarW NPHIUICHO MATOrE€HE3y,
JarHOCTHLI Ta OCHOBaM HaJaHHS MEAWYHOI JOMOMOTM TakuM mnoctpaskaanuM. OCKIIBKK J0ci He iCHye
JUIOYOTO KIIIHIYHOTO MPOTOKOMIY JIarHOCTHKHU Ta JIIKYBaHHS NPH TaKUX TpaBMax, Ha IMiJICTaBi OJAWHUYHHX
BITUM3HSAHMX Ta 3apyODKHHMX HayKOBO-JIOCHITHUIIBKMX POOIT, 0COOHMCTOr0 TEOPETUYHOro 1 KIIiHIYHOrO
JIOCBITy MU PO3POOMIIH aJITOPUTM AIarHOCTHKH Ta MEIMYHOI JOTIOMOT'Y Ha eTanax MapLipyTy IOTEPIILIOrO.

Marepianu Ta meToam.

MexaHi3Mu ypaxeHHsi mpu Kommpeciiiniii acikcii. [Ipy mBUAKOMY CHIFHOMY CTHCHEHHI
rpyAeil BUHUKae peICKTOPHMUIA CTIa3M TOJI0COBOT IIUIMHY, IO CIIPHUSIE 301IBILICHHIO BHYTPILIHBOTPYJHOTO
THCKY, BUHMKAIOTh 3BOPOTHUI BEHO3HHI KPOBOTOK Ta IEPENIKOa BEHO3HOMY IPUTOKY IO CEpIls, TAKOX
PO3BUHEHHSI CHHIPOMY BEpPXHBOI MOPOXHHUCTOI BEHW; KaNULIPHHUN CTa3, MEPEpO3TATYBaHHS Ta PO3PHB
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KamnuisapiB; pi3ke 30UIBIICHHS EHTPAILHOTO BEHO3HOTO THUCKY; pi3Ke OOMEKEHHS KHTTEBOI €MHOCTI
JIETeHIB CIPUYMHSE TIMOKCHYHY (pecttipaTopHy) Tinokciro. {06 3ynuHuTH TpyaHe NUXaHHS JTOCTaTHBO
Mmacu 40-50 xr (s ¢izmano Minaux moxaei - 80-100 kr). dopcoBaHe CTUCHEHHS TPYJIHOI KIITHHH Ta
JKMBOTA YCKIIQJHIOETHCS MEXaHIYHUM YIIKOKEHHSIM JIETeHb: PO3PUBAMH MiKAIBBEOJSIPHUX TEPETHHOK
Ta JIETEHEBOI TKAaHWHH, KPOBOBIJIMBaMH, '"KapMIHOBHM' HaOpSKOM, aTeleKTa3yBaHHSIM, YTBOPEHHSIM
MOBITPSHUX OyIHOAIIOK y TUIEBpaTbHAX OPOXKHUHAX, Tommo. Ctimysroroda Ais CO2 na [THC 3miHO€TBCS
Ha JCNPECUBHY, BIZIOMY SIK «BYTJICKUCIOTHHUI Hapko3». CHHAPOM BEPXHBOI Ta/ab0 HMKHBOI IOPOKHUCTOT
BCHU CIPHYMHSE TIMOKCII0 MiOKapay, 3arpo3jMBi MOPYIIEHHsSI CEPLEBOTO PHUTMY, Pi3Ke 3MEHIICHHS
CepIIeBOr0 BUKUY, IIUPKYIHALIIHHY TiMOKCITO.

Pizke migBUIIEHHS BHYTPINTHROYEPEITHOTO THCKY Ta BEHO3HE 3acTiiiHE TIOBHOKPOB’ s/
KPOBOBHIIUBH (HacamIiepes - HOPYIIeHHS! KPOBOTOKY B M030aBleHUX KianaHiB Oe3iMEeHHil Ta 4aCTKOBO
B SPMOBHX BEHaX) MOTNMOIIOIOTh IWXalTbHYy HEAOCTATHICTh 32 IIEHTPAIBHUM THIIOM. 3acTiifHe
TTOBHOKPOB s TTAPEHXIMATO3HHUX OPraHiB MOCHIIOE CHHIAPOM nomiopranHoi HegoctatHocTi (CIIOH). Ipu
"kacuuHOMY" BapiaHTI TpaBMAaTWYHOI acikcii KiCTKOBHH Kapkac TpyAHOI KIITKH Ta i BHYTpilIHi
OpraHu He yuko/pkeHi. TopakoaGmpoMiHaIbHA KOMIIPECisl HEPIAKO MOETHYETHCS 3 aCHipalierd CHITyYHX
Tid, O 00TsHKye acdikcito. CepemHii Yac CTUCKAHHS MOCTpakmalnumx - Bim 2 mo 5 xB. Ha pesymibTar
TPaBMH BIUTUBAIOTh TPUBAJIICTH 1 TSXKKICTh CTUCKaHHS.

IMaTtomopdoioriuni o3nakmu: exximornyna mMacka (EM). Hwxus mexxa EM € BepxHiM piBHEM
ctruckanHs Tina. [Ipu cruckansi mmi Ta ronou EM BincyTtHs. [Ipu cTickaHHI cepeHpOi TPETHHHU TPYIHOT
knitku EM nokamizyerscs Bumie Micus cTuckanHs. Komip mKipy oOMM9ust: BijJ CHHIOIIHO-OArpsHOTO,
YEPBOHOTO JI0 CTAJICBOrO (UaBYHHOT0), TEMHO-(hi0JISTOBOTO, Maiike YopHOro. KpoBOBWIIMBM Ha CIIM30BIl
00O0JIOHII HOCA, SI3UKA, POTa, TOPTaHi 1 CYMPOBOKYIOTHCS XPHUITKICTIO TOJIOCY, HOCOBHM BiJTIHKOM MOBH,
pimmre - adonieto. KpoBotewa 3 orBOpiB HOCa, pora, ByX. [IpiOHOTOYKOBI KPOBOBWIMBH y TKaHWHH
TOJIOBHOIO MO3KY. KpoBuiiBY y crimHHMN MO30K. KpOBOBWITHBHM Yy HIKIpY Bil TOUKOBHX IO TUISIMUCTHX.
Benu BepxHix KIHIIBOK pO3IIMPEHI, IEperIOBHEHI KPOB'I0, YiTKO BUOYXAIOTh Yepe3 IIKIpy.

l'octpota 30py Moxe OyTm ocnabieHa, iHOMI BIICYTHE CHPUIHSTTS KOJBOPIB, OCOOJIHMBO
4epBOHOTO. [H'€KIIist CKIIep, KPOBOBIIIMBH Y CITKIBKY OKa, CYOKOH'FOHKTHBAJIbHI KPOBOBHIIMBH, €K30()TaIbM,
reMoTajbM, a y BaXKHAX BUMAJKax -MOPYHICHHS 30py BHACIIIOK KPOBOBIUIMBY O PETPOOYIHOApHOL
KJIITKOBMHM Ta CKJIOMNOMIOHOIO Tijla OKa. Y BaKKMX BHIIQJKaX MOXIMBA IIOBHA CJIIIOTA BHACIIIOK
TMIOILIKO/KEHHS 30POBOI0 HEPBY. 3iHMIII PO3LIMPEH], MIISIBO PearytoTh Ha CBITIIO.

Habpsix cimyxoBux TpyO, ciyx 3/1e0UIbIIOr0 3HIKEHUI BHACHIOK mape3y n. vestibulocochlearis,
00YMOBJIEHOTO 3aCTOEM BEHO3HOI KPOBI B KaljIApax paBiHKa Ta KOpTieBoro oprany. CMyra CTUCKaHHS Ha
IIKipi Bix npeamMeTy. bporxionocmaszm.

KapminoBuii HaOpsk JjereniB (HaOpsk Jlakacans). BiH cHpuUYMHSETHCS TMOBUTBHUM
CTHCKAHHSIM TPYJHOT KIIITKH, HECTPOMOKHAM HAJIXOJKEHHSM IOBITPS 110 JiereHb. JlisiIbHICTh cepiis,
IO TPOJOBXKYETHCS, MEpeMilllye OifbIly YacTHHY KpPOBI A0 BEHO3HOI cuctemMu. BoHa He Moxe
NOTPAIUTH 10 BEJIMKOTO KOJIa KPOBOOOIry B 3B'S3KY 3 BIJICYTHICTIO NMPHUIUIMBY BEHO3HOI KPOBi 110
nereHiB. HaaxomkeHHsT BEHO3HOI KpOBIi JIO JIETEHIB, a 3 HUX - JI0 cepls yTpyaHeHe. [lepeHacuuena
KHCHEM KpOB CTa€ KapMiHOBO-YE€pPBOHOIO. |HTEHCHBHICTH 3a0apBiieHHs OOyMOBIIEHa TPHUBATICTIO
*UTTA. Ll o3Haka HalvacTilie 3ycTpidaeThCsl y BUMNAAKaxX 3JaBJICHHS OJHi€l MOJOBUHH TPYIHOI
KIiTKH. CTUCKaHHS TPY/IHOT KJIITKU Ta XHBOTA BEJIHKOIO BarOr0 BUKIIMKAE IIBUJIKY CMEPTh, B 3B'SI3KY 3
YiM HaOpSK HE BCTHUTAa€ PO3BUHYTHCS. [IOBHOKpPOB'Sl BHYTPIIIHIX OpraHiB rpyjaed i xuBoTta. M'si3
cepus iHOII OyBa€ CTPOKATHM, 3 BEIMKOIO KUIBKICTIO CMY>KYacTHX KpOBOBMIIMBIB. KpoBoBMIMBH y
BHYTPIIIIHI OpraHu: 3aj03u (IUTONO/IOHY, CIIMHHI Ta iH.); KOPiHb SI3UKA; M'SI3U IIHI, TPpyIeH, )KUBOTA,;
i1 BicliepalibHy TUIEBPY; MiJ] eMiKap/; 10 MUCOK HHPOK; Y CIIU30BY OOOJIOHKY KHIIIOK.

Halpsix rosoBHOTO MO3KY, BTpara cBigoMocTi. [IoBHOKPOB'S TOJIOBHOTO MO3KY.

IMaTodizionoriuni ocodmBocCTi.

Bepxnsi mopokHHCTa BeHa sBIISiE COOOK CYIMHY 3 TOHKAMH CTIHKAMH, IO pO3TAlllOBaHA B
CepelHbOMY CEpeOCTIHHI Ta OTOYEHA BiAHOCHO MIUIBHUMH CTPYKTypamu (TpyIHa CTIHKA, a0pTa, Tpaxes Ta
Oponxu). Ilo BCiii JOBXKHI BOHA OTOYCHA JIAHIFOKKOM JIiM(GaTHIHUX By3IiB. /151 BEpXHBOI OPOKHUCTOT
BeHH (i3IONONYHO TPUTAMAHHWA HU3BKUKA BEHO3HMH THCK, IO B TOEJAHAHHI 3 BHIIICHABEICHUMH
aHATOMIYHIMH OCOOJIMBOCTSIMHU CIIPFISIE i IMBUIKIH OOCTPYKITIT ITPpH 30BHINIHROMY CTHUCKaHHI. Uepes BEpXHIO
TIOPOKHUCTY BEHY 30MPAETHCSI KPOB BiJ BEPXHIX KIHI[BOK, TOJIOBH Ta IIHi, BEPXHBOI MOJOBHUHH TPYAHOL
KIiTKH. He3Bakaroun Ha BENWKY KUTBKICTH KOJIATEpalliB, OCTAHHI HE 37aTHI 3aMIHUTH MMOPOKHUCTY BCHY.
1liarmo3 Ha HIDKHIM TOJIOBHHI Tia BIACYTHIH, III0 0OYMOBJICHO HASBHICTIO B CHCTEMI HIDKHBOI TIOPOXKHUCTOL
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BEHH BEJIMKOI KUIBKOCTI KJIamaHiB, B TOW 4ac, SIK y BEpXHI BOHH JOCUTh Maji Ta Bpa3nusi. bap'epom st
3BOPOTHHMX XBHIJIb KPOBI € KJIAIlaHU TTaXBOBHUX BEH, HIDKYC PIBHIB SKHUX 3aCTifHI SBHINA Ta €KXIMO3HM HE
TIOIIHPIOIOTHCS. [1icIIsT MpUITMHEHHS KOMIIpECii BEHO3HUI KPOBOOOIT TOJIOBH Ta IITHi TIOHOBITIOETHCSL.

Iorepnini y cBimoMocTi ckap:kaTbesi HA: 3MiHY 30BHIIIHOCTI BHACTIJOK HAOpsKy Wi Ta
o0y, OUTh Y TPYAAX, OUTh Y TAXOBUX Ta MMAXBOBUX IUISTHKAX, IO 3aBAXKA€ pyXaM, SIKH 00yMOBIICHUIA
TIEPEPO3TSTHEHHM Ta TIOPYIISHHSM IUTICHOCTI KIIaraHiB BEH 3BOPOTHHM OIrOM KPOBi, 0 BUHHKAE B
MOMEHT CTUCHEHHS TpyAeH, 3aIUIIKY, OiIb y TOPJIi, CUILTICTh TOJI0CY, HOCOBY KPOBOTEUY, TOJIOBHHUM O1Jb,
HY/IOTa, 3a[laMOPOYCHHS, TAMYACOBY HETIPUTOMHICTb, CYZIOMHU, THMYACOBI MOPYILEHHS 30py Ta CIyXY.

N.B.! Ilpu naxunax énepeo i 6 nonodicenui aexicavus CUMRMOMU ROCUTIOIOMbCAL.

OcHOBHI KJiHiYHI 03HaKH:

Jlerka cTymiHb: ICHXiYHe 30y/PKCHHS; 00IMYYs HAOPSIKIIE, HEBSITMKHH 1iaHO3;

OKpeMi TieTeXii KOH'FOHKTHBH; TaXiITHOE.

CepenHsi CTyHiHb: JIeTKe 200 BaKKE OTITYIICHHS, BTPAYAETHCS OPIEHTAIIIST Y TIPOCTOPI Ta BIACHIM
0COOMCTOCTI; 00JTMYYsT HAOPSIKIIE, IllaHOTHYHE (TIETOPA);

HaOyXaHHs IIUHHUX BEH; aKpOLiaHO3; YMCIICHHI MeTeXii sIki pO3NOBCIOKYIOTHCS MO OONUYHYIO,
Wi, KOH'FOHKTHBAaX OYei; IHCITIPaTOpHA 3aIUIIKA; IIOPYIIICHHS 30Dy .

Bakka cTyminb: cornop abo KoMa; pi3Kui 11iaHo3 YChOTO Tija; eK30(TaIbM;

HaOpsK OONMUYYs, Ui Ta BEPXHBOTO TUICUOBOTO MOSCY Ta PYK; MHOXKHHHI TeTexii o0mmJus,
KOH'IOHKTUB OYeH, Iui, pyK, HIr; HaOyXaHHS MMAHUX Ta (IHKONH) TMepU(EepUIHUX BEH; CHUMIITOM
"nekonpTe" - MiaHO3 Ta HAOPSK BEPXHBOI ITOJIOBUHH TYITy0a 3 Pi3KOI0 MEKEIO (3 IPUYMHH 3BOPOTHOTO OIry
KpOBi J/I0 BEpPXHHOI MOPOKHUCTOI BEHM); JWXAHHA TIOBEPXHEBE, 4YacTe, MPU BIICYTHOCTI JIKYBaHHS
3MIHIOEThCS Ha aroHanmbHe ('gasping"), 110 IEPEXOAUTD B altHOE.

Haii6inpmm 3HadyIa peHTreHOJIOTiYHA O3HaKa - PO3IIMPEHHS BEPXHBOIO CEPEIOCTIHHSA,
3a3BHYall IPaBoOpyHY.

Komm'torepHa TomMorpadist - HalHaIHHIINKMNA METOT Bi3yai3allii CTPyKTYp CepPeIOCTIHHSI.

YekaaaHenns Kommpeciiitnoi  acgikcii: [locTrinokcnuHa/mocTaHOKCHYHA — eHIledanonaris.
Pecniipatopunii AucTpec-CHHIPOM JOpPOCIHX. ATelekTa3u JereHiB. EkcynatmBHuii 1meBput. [octpe
MOPYILICHHST MO3KOBOrO KpoBooOiry. ['ocTpa ceplieBo-CyIMHHA HEIOCTATHICTh. BigoMi BUMAIKK BTpaTH
30py, OOYMOBIIEHI KPOBOBHWJIMBOM [0 CKJIOMIOAIOHOTO TiJla OYHOTO SI0NyKa, CITKIBKH, 30pOBOTO HEPBY.
MooxIiBa BTpara Ciryxy 3 IPUYMHE KPOBOBHITUBY JI0 CEPEAHKOTO Byxa. MiorioOiHypiitHuit Hedpos.

Judepenuiiina niarHocTHKa NPOBOAMTHCH 3: 3aKPUTOIO HYEpPEITHO-MO3KOBOKO TPaBMOIO,
00TypamniitHor0 achikciero, OTPYEHHSIMH, 3200€M CepIIs.

JlikyBaHHs.

JlikyBaHHSAI HA 10T OCTITAILHOMY €Tarli:

© 3BUTHHUTH MTOTEPIILIOTO BiJ CTUCKAHHSL.

o 3ae00nuTH (HEHAPKOTUIHIUMH aHAJIBI€THKAMH).

o B nerkux Bumnazakax - 3a0€3MeUnTH CIIOKiH, X001 Ha CyIMHH ILIHi.

Tabmuns 1. Bubip Merony pecmipaTOpHOl Teparii, 3aCHOBaHMI Ha JaHWX ITyJIbCOKCUMETPIT
(b.H. lax, 2014)

oka3zuuku Sp0O2% Ouinka Jdonmomora
94-98 Hopma Hi
[Tomipua Iaransmis
90-93 aprepiaibHa 50% xucHio
rinokceMis 2-3 n/xB.
85-89 Bupaxena Iarasist
aprepiaibHa 50% kucHIO
rinokceMis 5-6 n/xB.
<85 I'muboka HIBJI
TiMOKCeMist 100% kuceHb

© 3BUIBHUTH BiJ] CTUCKAIOYOTO OJIATY.

© 3a0e3MeunTH POXITHICTh BEPXHIX JUXATbHHX IIUISXIB.

o [IpoBecTr OKCHUTEHOTEpAITiIO 200 3a0€3MEUNTH TOCTYI CBIKOTO TIOBITPSI.
© 3a HeoOXiMHICTIO — HTYOAris Tpaxel, KoHikoToMis, [TIBJI.

o dypocemin 40-80 mr abo Topacemin (topcu) 20 Mr B/B IS IOHEPEIKSHHS HAOPSIKY JICTCHIB 1
3MEHIIICHHS HAOPSKY MO3KY.
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e Beectn 'KC: nekcamerasH abo Geramera3on (Oeracman) - 12-20 mr B/B; 0,9% po3duH HaTpito
xnopuay 400, 0 B/B; 4,2% po3uun Hatpito OikapOonary 200,0 B/B IS MONCPE/PKEHHS YPaKCHHS HUPOK
BHACJIIIOK MiOTJIO01HEMIT.

o [IpoBecTr HAWIPOCTIII TPOTUILIOKOBI 3aX0/H.

o [ocnitanizanis y Baxxkux Bumnaakax 10 BIT, npu TpaBmaTnuHiii achikcii cepeTHb0i THKKOCTI - B
TpaBMaTOJIOTI9HE a00 TOpaKaIbHE BiIUIUICHHS OaraTonpodiIbHOI JIIKapHi.

o TpancnopryBaTs HocTpakaaioro 10 303 B HaMiBCHATIOMY TTOJIOKEHHI.

KsasigikoBana Menu4na 1onomMora:

1.V merkmx BWIIQAKax MICJIsA JIarHOCTUYHOTO CIIOCTEPEKCHHS MPOTATOM TOJIWHU B
MpUMaIbHOMY BIJUIUIEHH] JIIKApHI XBOPHA MOKe OYTH BIAITyIIEHUH 32 HOTO BUMOTO0 (IIPH TIOBHIH
Ji€31aTHOCTI) Ha aMOyJIaTOpHE JIIKyBaHHS 32 BiICYyTHOCTI IMXalbHOI HEAOCTATHOCTI Ta HEBPOJIOTIYHOT
CUMITOMATHKH, aJI¢ € JOIUIBHAM CIOCTEPEKCHHS B KIIIHII POTITOM Iepiioi 100i.

2.3He00JeHHS HEHApKOTUYHUMH Ta HAPKOTUYHUMHU aHaJIbI€TUKAMHU.

3.0kcureHoTeparis 4epe3 HazogapiHreaJbHUI KaTeTep MOTOKOM 6-8 JI/XB. Ta MiAHATTS
TOJIOBHOTO KiHIII JikKKa 70 30° (SKIIO BUKIIOYCHO YIIKOJKCHHS xpeOTa). OmHaKk HagaHHS KHCHIO
Maihke He BIUIMBa€E Ha 3HEOApBIECHHS OOINIYSL.

4.BarocummnaruuHi Onokaau.

5.Bucoxka enimypanbHa 0J10Kaja, iHTparuieBpaibHa aHaITe3is abo mapaBepTeOpaibHa OI0KaIa.

6.Ilpn BMHHMKHEHHI Cy[JOMHOI'O CHHAPOMY BHYTPIiIIHBOBEHHO BBOZATH 2 Mi 0,5% pozuuHy
niazernamy (cubazony), 10 M 20% po3dnHy HATPIFO OKCHOYTHUPATY.

7.1IBJI, siky poBOIATh y BiJUIJICHHI IHTEHCHBHOI Teparlii mpoTsroM Bix 4 roauH mo 2-3 i B
pexumi, o minrpumye pCO; B Mexkax 28-32 MM pr.cT.. [loka3aHHs - MOPYIIEHHs! JUXaHHS, BiZICyTHICTh
CBioMoCTi, 30y/KEHHS Ta MIABUIIEHHS M SI30BOTO TOHYCY, CyJoMH. TorampHy Kypapusamito Ta [IBJI
CJTiT IPOBOJTUTH JIO TIOBHOTO YCYHEHHSI CYZIOM, TIIEPTOHYCY Ta BiTHOBJICHHS SICHOI CBiJOMOCTI.

8.IlpodinakTrka Ta JiKyBaHHs MHEBMOHII: aHTHOIOTUKOTEpAIIis, iIHTasALii, TOLIO.

9.AHTHKOAryJIssHTH Ta Je3arperaHTH - TUIBKM 32 BIIEBHEHICTIO Yy  BIJIICYTHOCTI
BHYTPIIIHOYEPEITHUX KPOBOBHIIHBIB.

10.IIpn mpoBeneHHI iHTEHCHBHOI Teparmii HEOOXiTHO 3aCTOCYBaHHS TMPOTHHAOPSKOBHX
mpernapariB, 30KkpeMa rIrOKOKopTHKOiniB (30-60 Mr mnpenHizonoHy), canyperukiB (40-60Mr
¢bypoceminy ado 20 mr Topaceminy), 5-10 mit 2,4% pozunny Teodininy (ey¢ininy) - B/B.

11.ITpu miornoGinypiiiHoMy Hedposi (ceya Oyporo Kombpopy) Tpeba BBecTH KpareibHo 200-400mit
4% po3unHy HaTpiIo TimpokapOoHaTty. JlikyBaHHS - 32 TIpaBUJIaMH BEJICHHSI CHHIIPOMY TPHBAJIOTO CTUCKAHHSI.

12.10% po3umH kanpmiro xmopuay 10-20 M B/B [ HeWTpaizamii TOKCHYHOI i 10HIB KaTii
Ha CepLEeBUH M's3.

13.BBeieHHs] aHTUTIMIOKCAHTOB: MENbAOHIA (Ba3onpo, miaponata) - 10,0 mu (100 mr) B/B,
THOTpia3oiiHa - 2-4 Mi B / B, HaTpito okcuOyTupara - 20% - 10-20 mi B/B, ackopbiHOBOI KucioTH - 1 -
3 mit 5% po3umHy, ISl BHYTPIIIHBOBEHHOT'O KPAIIEJIBHOTO BBEICHHS PO3YHHSIOTH 103y PO3UYMHSIOTH Y
50-100 mi 0,9% po3uuHy HATpPirO XJIOPUAY 1 BBOJSATH HUIIXOM NOBiIBHOT 1H]Y3iT 31 mBuakicTio 30-40
KarieJib Ha XBHJIMHY.

15.L-nizuny ecumnat 0,1% - 10 mu B/B Ha 100,0 Ma 0,9% po3umHy HaTpilo XJIOPHILY ABiYl Ha
1100y (HE BUKOPUCTOBYBATH Pa3oM 3 1e(haoCIIOPUHAMU ).

16. Tinbky y BUTIAJIKy HEKEPOBAHOI TiIoBoJeMil: TiipokcueTiiakpoxmans 130 /0,42 - 500mi B / B.

JlikyBaHHA MOCTTIMOKCHYHOI eHIedasonaTii.

1.Hacuuyroua noza 2000 Mr nuTHUKONIHY (Jipy, HEHPOLMTHHY), BHYTPILIHROBEHHO B PO3BEACHHI
Ha 200 MII eNeKTPONIITHOro 30alaHCOBAaHOrO po3uMHy. IliqTpuMyroua 103a aHAJOTiYHA HACHUYHOYIM.
BBoauThest JOBEHHO KpaneabHO MoBUTHEHO (10 20 Kamenb 3a 1 XBUIMHY) IPOTAroM 24 roiuH.

2.B mepuri 14-20 nHiB micns emi3omy aHOKCII BBOASTH BHYTPILIHHOBEHHO KpaleIbHO XOJiHY
anbdocrepar mo 1000 mr 2-3 pa3u Ha 700y 3 HACTYIHUM IEPEBEICHHSIM HA MEPOPATbHUN MPUAOM
(400 mr 3 pasu Ha 100y). TpuBamicTh TKyBaHHS - 5-6 MicsIIIB.

3.Pexomennyetscst 1oOoBa iHQY3is npenapary amantaguny cyiasdary (IIK-Mepm) mo 200 mr
2 pa3u Ha 100y, IpOTATOM 5 AHIB (IUIBUAKICTH BBEJECHHS OAHOrO (IakoHY - He MeHIIe 180 XBUIUH).
TToTiM (32 MOXIIMBICTIO) PEKOMEHAYETHCS TIEPEXOAUTH Ha TabyeToBaHi popmu npemapartis (o 100 mr
3-4 paszu Ha 100y 10 4 THXKHIB).

CreniajizoBaHa MeIHYHA J0IIOMOTA.

1.I'emomianis, mia3madepes 3a HOKa3aHHIMH.
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IIporuos.

1. KomMneHcartiifHi MOXKJIMBOCTI OpTaHi3My 3alle’kKaTh Bill YIIKOKEHO! aHATOMIYHOI JUTIHKH Tila,
cKiaay (TIOPUCTOCTI) CTHICKAIOUO0i PEYOBHHH, CHIH, IUIONII TAa HANMPSIMKY KOMIpPECIi MO BiHOMIEHHIO 1O
aHATOMIYHOI BiCi, OJJHOYACHOCTI CTHCKAHHS.

2.Kommpecist TITBKH OfHIET TPYAHOI KINTHHHA CHPUYUHSE cMePTh MpoTsaroM 30-50 XB., OCKITBKH
pyxu miadparmu (Hacamriepes] - y MOCTPaXKIAIMX JKIHOYOI CTaTi) He MOXKYTh 3a0€3MEUUTH JTOCTATHHOIO
PO3MPaBIICHHS JICTCHIB.

3.OnHOYacHEe CTHCKAaHHS TPYJHOI KITITKU Ta YepeBa 3aKiHUYEThCS MOBHOKO 3YMUHKOKO JMXAHHS 1
CMEpPTh HACTa€ TOCHUTH IIBUAKO.

4.Y BumagKax HEOJHOYACHOTO CTHCKaHHS ac(iKcis pO3BUBAETHCA MOBUTHHO. [IpH cTHCcKy TymyOa B
OiYHOMY HaIPsMKY TaTOJIOTIYHK Tpoliec repedirae TpUBao, a B Ciepey-Ha3aj - IIBHIKO.

5.Yum OibIre Bara CTUCKAIOUMX MPEAMETIB, THM CKOPIIIIE HACTAE CMEPTh.

6.YrM OinbIia TOPUCTICTH MacH, M0 3acHIiajia JIFOIUHY, THM JIOBIIE MOCTPAXKIAIINA 3aIHIIAETHCS
JKUBUM ITiJT 32BAJIOM, 1110 O0YMOBJICHO HAJIXO/PKSHHSIM aTMOC(EPHOIO MOBITPS J0 AUXATBHUX IIISIXIB.

7.51K110 TAIEHT BIDKMBAE JOCSTAOYM BUIAUICHHS IHTEHCHUBHOI Tepariii, TO Ha MpPOTA3l TOAWHH
BrokuBae 0mm3pko 90 % marieHTiB, 0 HE MAM CYIyTHIX TPaBM, BKKUI Tepedir i CMepTh MOMKIIUBI TIPH
HAasIBHOCTI CYIYTHIX YIIKOKEHb.

8.llmanoTnuHa 3abapBiieHHS MWKipu 3 3-8-T0 JHS MOYMHAE 3MEHIIyBaTUCs 1 4epe3 2-3 TIDKHI
npoxoanTh. KpoBOBIITHBY Ha CITM30BMX 0OOJIOHKAX 1 CKIIEpaX PO3CMOKTYIOTHCS depe3 4-0 THKHI.

9.0myxaHHs Ta peadiiiTalisi TPUBAIOTH 10 12 MicsIIiB.
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Beenenne. Bospacratomme TtpeOoBaHus k Oe3omacHoCcTH, 3()(EKTHBHOCTH W KadecTBY
JIEKAPCTBEHHBIX CPEJNICTB OOYCIIABIMBAIOT HEOOXOAMMOCTh Pa3padaThiBaTh HOBBIE W COBEPIICHCTBOBATH
CYIIIECTBYIOIIIE METO/BI MX aHann3a. Kak mpaBmiio, KayecTBO CyOCTaHITHI 00ECTIeYMBACTCS KOMILIEKCOM
AHAJIUTHYECKUX METOJIOB, IO3BOJIIIOIIMX IMOATBEPANTh HMX IOUIMHHOCTh, OIPEACIUTh YHCTOTY M
KOJIMYECTBEHHOE COJICpKaHue JIEHCTBYIOIIETO BelecTa. Vcnonbp3yeMble Ui TOr0 METO/IbI H METOJIMKH
HYXJIAFOTCS B TIOCTOSIHHOM COBEpIIEHCTBOBaHMHM. HeoOX0AMMO TakKe YYHTBHIBATh COXPAHSFOLILYIOCS
npoOiieMy (anbcuduKkarum TeKapcTBEHHBIX CYOCTaHITHI.

YunThIBas BHIIEHU3IOKEHHOE, aKTyallbHOW SIBIIIETCS MPOOJIeMa CPaBHHUTEIHHOTO H3YYCHHS
(hMBUKO-XMMUYECKIX METOJIOB, UCTOIB3yEeMbIX JIIs aHanmmu3a cyOcTaHmuidl. OOBEKTOM HCCIIEIOBAHHS
BbIOpaHa CyOCTaHIMS aCKOPOMHOBOW  KHCJIOTHI, IIMPOKO IpHUMEHsAEMas KaK  aKTHBHBIH
(hapMaKoJIOrMUECKUH MHTPEIUCHT B Pa3IMYHBIX JICKAPCTBEHHBIX (opMax.

Heas u 3agaum ucciienoBanus. llenbio nccneoBaHus SBUIOCH CPABHUTEIHHOE U3yUYCHHE
METOJIUK KOJMYECTBEHHOTO OMpPECIICHUsT CyOCTaHIMA acKOPOWHOBOW KHCIIOTHI KaK CKBO3HOM
BOCTIPOM3BOJIMMOM METOJUKU. AHalU3 OCYIIECTBIIUIM cpaBHeHHEM JIBYX MeToqoB (CD, BOXKX) c
TOYKH 3pEHUS HaI&KHOCTH METOJIOB aHAIM3A I10 IMoKasarento “‘KonudecTBeHHOE onpe/eneHue”.
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AckopOUHOBasE KHCIOTa OpraHU4YECcKOe

COCAMHEHHE, KOTOpOe HEeoOXOOUMO s
HOPMAaJIbHOTO ()YHKLIIMOHUPOBAHUS COCTUHHUTENLHON M KOCTHOM TKaHM. SIBISieTCs aHTHOKCUIAHTOM U
BBIMONTHSET OnoJorndeckne (pyHKIMHU BOCCTAHOBUTENS M KO(pEepMEHTa HEKOTOPHIX METa0OIMYECKHX
nportieccoB. bruonornueckn akTHBEH TOJIBKO OAWH M3 H30MEpOB — L-ackopOMHOBast KMCIOTA, KOTOPHIH
Ha3bIBalOT BUTAMUHOM C. ACKOpOMHOBAs KHCJIOTa — OBl KPUCTAIIMYECKHUH TIOPOIIOK Oe3 3amaxa,
KHCJIOro BKyca. Jlerko pactBopuM B BOJe, pacTBOpuM B cmupTe. tn, 190-193°C (c pasznmoxenuem).
VY aenwpHOe Bpamenue oT +22° 1o +24° (2% Boansiii pactop) [1].

CIPYKTYpe

JKCNepuUMEHTAIbHAS 4YacTh. Kak M3BECTHO, HAIMYME CIOXKHBIX CONPSHKCHHBIX CHCTEM B
ACKOpPOWHOBOM  KHCIIOTBI ~ TaéT

BO3MOXKHOCTh ~ IIUPOKOTO
criektpooToMeTpryeckoro Meroza uis aHanmza. Tak, IP, USP, EP (BP), T'® u ap. periiaMeHTHPYIOT IpH

npuMeHeHus  YO-
YCTaHOBIICHWH TIOMIMHHOCTA cpaBHeHHe Y®D-CHEKTPOB HWCIBITYeMOW CyOCTaHIIMM CO  CHEKTPOM
CTaHapTHOro oopasiia [2].

B MpEACTAaBJICHHBIX METOAMKAX Ha CTaAWU PAa3BCACHUA U IMOJTYUYCHUA o0BeMa AJI1 U3MCPCHUA
HCIIOJIb30BaJiv IBa paCTBOPUTCIIA.

1. 0,10 T ucmeiTyemMoro o0pasia pacTBOPSIN B BOAE W HEMEIJICHHO JTOBOIWIHA JO O0beMa

100,0 ma stum ke pactBopureneM. K 10 mu 0,1 M pactBopa KHUCIOTHI XJIOPHUCTOBOAOPOIHOM
npubassii 1,0 M TOJTYYeHHOTO pacTBOpa W MOBOIAMIN Boaod m0 obovema 100,0 mu. Usmepsim
OTNITUYECKYIO TUIOTHOCTh TOJIYYEHHOTO pacTBOpa Ha CIEKTPOPOTOMETpE MPH JAJIUHE BOTHBI 243 HM B
KIoBeTe ¢ TonuHoM ciaost 10 mm (Puc.1).

4 06 4
051
044
031

0.2 1

0,14

210 20 280 285 243 250 255 260 270

[INUHA 80/THbI, KM
Puc. 1. YD-cnexmp 0,001 % pacmeopa xuciomwl ackopounosoti 6 0,1 monwv/1 pacmeope Kuciomol

XJI0pUCMOB00O0POOHOL
ConepxaHre acCKOpOMHOBOM KHCIIOTHI BBIYUCIISUTH 110 hopMyJIe:

A%100%100
C=—m
E} cn*Muap
rae, [ - onTrueckas MIOTHOCTH HCIBITYEMOTO PacTBOPA; My,; - Macca NEHCTBYIOMIETO BEIIeCTBa B
0,
HaBecke, 0,10 T; Eic/l‘f,[

— YJIeJbHBIA MOKa3aTelb MOIJIOMIEHHS YMCTOW acKOPOMHOBOW KHMCIIOTHI IIPH
JUTMHE BOJIHBI 243 HM, paBHBII 542,5.

2. 0,10 r ucrpITyeMoro odpasiia pacTBOPSUIM B BOJIE M HEMEJJICHHO JIOBOJWIH JIO 00Bbema
100,0 mu s3tum xe pactBopurenem. K 10 mm 0,1 M pactBopa KucnoTel cepHoi mpubasmsum 1,0 M
MOJYYEHHOI0 PacTBOpa M JOBOAMIX BoJoH 10 o0bema 100,0 mu. MakcumyM noriomeHus: npu 243
#M. Onipe/iesieHue IPOBOAMIIN HEMEUICHHO MOCIIE MPUTOTOBICHHS HCIIBITYEMOro pacTBopa (puc.2).

L
0.0m
200.00 250.00 .0

®.0

400. 00
Puc. 2. YO-cnexmp xucromul ackopbunosoii (10 mxe/mn) 6 pacmeope Kuciomvl cepHoll
ConepkaHre acKOPOMHOBOW KHUCIOTHI B 1 MJT pacTBOpa BEIYHCIISUIH 10 (hOpMYyJIe:
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_Ax100+100

1%
ElCM

rae A — onTuYecKas MIOTHOCTh UCIIBITYEMOTO PacTBOPA; M,z — Macca ACHCTBYIOIIETO BELECTBA B
nasecke, 0,10 r; E1® — yrenbHbIil moKa3aTenb MOMMOMIEHHS YHCTONH aCKOPOHHOBOM KHCIOTHI HPH
JUTHE BOJIHEI 243,5 HM, paBHBIN 543.

Kak BumHO, 3 pucynkoB 1,2 npu npumeHneHun pactBopa 0,1Momb/m cepHOl KHUCIOTHI, Y-
CHEKTp 00pa31oB NoIydaeTcs: 6osiee YETKUM.

Pesynprarel  aHanmm3oB  acKOPOMHOBOW  KUCIOTBI B CyOCTaHLIMH €
CHEKTPO(YOTOMETPUYECKOTO METOA B PA3IIMUHBIX PACTBOPUTEIISAX IIPUBEICHBI B Ta0II. 1.

* Myap

IMPUMCHCHUCM

Ta6m/1ua 1. PeSyanaTH KOJIMYCCTBCHHOT'O aHaJIu3a aCKOp6HHOBOI>i KHCJIOTBI B Cy6CTaHIII/II/I C
IMPUMCHCHUCM CHGKTpO(bOTOMeTpI/I‘lCCKOF 0 MCTOA4 B PA3JIMYHBIX PACTBOPUTCIIAX.

OmbIT Kwucnora ackoponHoBas PesynbTarst Kucnora ackopbunoBast (B | Pesymbrarst
(B pactBope 0,1 wmomw/n pactBope 0,1 MOITB/JT
KHCIIOTHI KHCIIOTHI CEPHON)
XJIOPUCTOBOJOPOIHOM)
yACTbHBIN mmaHa | C % yIEIbHBIN JlnuHHa C%
MOKa3aTellb BOJIHBI MoKa3aTelib BOJIHBI
TTOTIOIIESHHUS A, HM MOTJIOIIECHHS | A, HM

1 5425 243 am | 98,96 560 243.5 am 99,05

2 543,0 243 am | 99,02 560 243.5 am 99,40

3 543,0 243 um | 98,90 555 243 um 99,05

4 544,0 243 am | 99,08 555 243 am 99,04

CpaBHEeHHE pE3yJIbTaTOB M HEKOTOPHIX METPOJIOTHYECKUX XapaKTepHCTHK METOIUK
OIIpeeIeHHs KOJMYECTBEHHOTO COJCpKaHNsl aCKOPOWHOBOM KHCIOTH B cyOcTanmu (pactBop B 0,1
MOJIB/II  XJIOPUCTOBOAOPONHOW KHcinoTe u  pactBop B 0,1 Monp/m  cepHOH  KuCIIOTE)
CHEKTPOHOTOMETPHYECKHM METOJIOM MPUBOJISATCS B Ta0J.2.

Tabmuna 2. CpaBHEHHE pe3ylbTaTOB M HEKOTOPHIX METPOJOTHYECKHX XapaKTEPHUCTUK
METOJIUK ONPEACICHHS KOJUYSCTBEHHOTO COJIEp)KaHMsl aCKOPOMHOBOW KHCJOThI B CYOCTaHIIUU
(pactBop B 0,1 MONB/I XJIOPUCTOBOAOPOAHON KuciaoTe U pactBop B 0,1 MOJB/I CepHON KHCIIOTE)
CHeKTPOHOTOMETPUICCKHM METOJIOM

Merton, | f | x s2 S P | t(P) Ax £ F(P,f1,f2) | Fauu
Ne n/mt (Tabmn.) (tab.) P-

99%
1 100 |3 98,99 |0,006 |0,077 |95 | 3,16 0,243 | 0,24 | 29,46 0,019
2 100 |3 ]99,13 |0,031 | 0,17 95 | 3,16 0,54 0,54

W3 Ttabn. 2 BUAHO, YTO OTHOCHUTEIbHAs OIIMOKA METO/a KOJIMYECTBEHHOT'O OIPEICICHUS
ACKOpOMHOBOHM KHUCIIOTHI CIEKTPOPOTOMETPUUSCKUM MeTojoM coctaBuia 0,24% (mpu 100aBlieHUH B
COCTaB aHAJM3UPYEMOTO pacTBOpa 0,1 MOJIB/T XJIOPUCTOBOAOPOAHOHN KucioTel); U 0,54 % (mpm
Jo0aBIeHUH B COCTAaB aHAMU3MpyeMoro pacteopa 0,1 MOJIb/JI CEpHOW KUCIIOTHI), YTO YKIJIaJbIBACTCS B
mpeaensl MeTofa. TeM caMbIM, HEOOXOIUMO OTMETHTh, YTO MPU JOOABICHUU B aHAIH3UPYCMBIH
pacTBOp CEpPHYIO KHCIOTy OTHOCUTENIbHAs OIMMOKa METOIWKH YMEHBIIACTCS Ha JOCTAaTOYHO
cymectBerHoe 3Hadenue (0,3 %).

AnHanmu3 cyOCTaHIIMM acCKOPOMHOBOW KHCIOTHI TpU u3ydeHnu metoaa BOXKX wncrnonb3oBanu
xpomarorpad. Y cioBus xpoMaTorpadupoBaHUS CIIEIyIOIIEe:

Kononka: Cis u3 Hepxaserolieid ctam (25 cM X 4.6 MM, pa3MepoM YacTHUI] 5 MKM) WA aHAJIOTUYHASL.

Jemexmop: YO 210 am.

Cxopocmb nomoka. Cxkopocth notoka 0,7 Mii/MuH.

Temnepamypa mepmocmama kononku: 60°C = 2°C

O06vém gsedenusn: 20 MKI

Bygep: 4,55 v kanmus aurupapodocdara pactopsiii B 1000 M OYMIEHHOH BOJIBI MPH
nepememBaHuu. pH moxydeHHOro pacTBopa JTOBOAWIU 10 3HaueHus 7,5 ¢ momoinsio 10% pactBopa
HATPUS THIPOKCHIA U TICPEMEIITHBAITH.

Iloosusrcnasn ¢paza: aueronutpun — 0,1 M, anerar ammonus — 0,002 M anerar Hatpus
(60:20:20, 06/00).
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Ilpuzomoenenue pacmeopa PCO.
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Puc. 3. Xpomamoepamma cmanoapmnoco pacmeopa ackopouHoBoll KUCI0mbl
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(6pems yoepacusanus — 12,102 mun).
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Puc. 4. Xpomamoepamma pacmsopa cybcmanyuu ackopounosoil KUCi0mol

(8pems yoepocusarus — 12,102 mun).

U3 puc. 3 mw 4 BugHO, YTO BpeMs yAEpKWUBAaHWA pPacCTBOpa CTaHAapTHOTO oOpasma
ACKOpOMHOBOM KHCIIOTHI U aHAJIU3UPYEMON aCKOPOMHOBOW KUCIOTHI 0IMHAKOBHI (12,102 MuH).

Tabmuuma 3. Pe3ymbraThl ompenencHus KOJIMYECTBEHHOTO COACPIKAHUS acKOpPOMHOBOH
KHCIIOTHI B cyOcTanmmu ¢ npumeneraneM BOXKX B AByX pacTBOpHTEISIX

Onbitel | CyOCcTaHIMS KACIOTHI Pesynbratel Cyb6cranmms Pesynbratel
acCKOpOMHOBOM CTaTUCTUYECKON | KUCIIOThI CTaTUCTUYECKON
(B pactBope 0,1 MOJIB/J1 00paboTKn aCKOpOMHOBOH 00pabOTKHN TaHHBIX
KHCJIOTHI JIAHHBIX aHaM3a | (B pacTBOpe aHanmm3a
XJIOPUCTOBOJIOPOJIHO),% 0,1 momnw/n
KHCJIOTHI
cepHoi), %o
1 98,96 Xep =98,99 99,05 Xep =99,13
2 99,02 S = 0,006 99,40 S, =0,0031
3 98,90 S =0,077 99,05 S =0,17
AX =0,243 AX =0,54
AXep =0,11 AXe,  =0,005
4 99,08 e =0240% |99.04 e =0,54%
Ecp =0,11% Ecp =0,24%

W3 tabn. 3 BumHO, OTHOCUTENbHAS omrOKa MeToauku BOYXKX KomudecTBEHHOTO ONpeIeIcHus
acKOpOMHOBOI KHCIOTHI cocTaBmiio 0,24%, 9TO yKIAABIBAETCS B IIPENETBl METO/A.
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CpaBHEHHE pE3yJlbTaTOB M HEKOTOPBIX METPOJOTHMYECKUX XapaKTEPUCTHK METOJUK
oTpezieNieHNs] KOJTMIeCTBEHHOTO CONEP)KaHUsI aCKOPOMHOBOW KHUCIIOTHI B cyOcTanmuu (pactsop B 0,1
MOJTB/JT XJIOPHCTOBOJIOPOTHON KHciIoTe W pacTtBop B 0,1 Monw/nm cepror kuciore) BOXKX meromom
NpUBOJATCS B TaOINI. 4.

Tabmuna 4. CpaBHenue ganHbix BDXKX Metoamkm anHanmsa cyOcTaHIMM acKOpOMHOBOH
KHCJIOTHl B Pa3lIMYHBIX pacTBOpUTEsX (pactBop B 0,1 MONB/T XJIOPUCTOBOJOPOAHOHW KHCIOTE
pactBop B 0,1 MOIB/JT CepHOM KUCIIOTE)

Meron, v fo|=x S, S P |t Ax € F(P,fLf2) | Fuum
No /it (Tabm.) (tab.)

P-95%
1 100 |3 |999 |0,0002 |0,014 |95 |316 0,044 | 0,04 | 29,46 0,0066
2 100 |3 [9992 | 0,033 018 |95 | 316 0,57 ]057

U3 tabn. 3 BUIHO, OTHOCHUTEINBHAS OMIMOKA METO/IA KOJTMYECTBEHHOTO OIpe/IeIeHHs aCKOPOHMHOBOM
KUCTIOTBI ~ crekTpodotomerpuueckuM  MerogoM cocraBwia  0,11% (mpu  nobGaneHn B cocTaB
anamupyemoro pactsopa 0,1 momw/n xyopucroBofoponHoi kucnotel); U 0,24 % (npu noGasnennu B
COCTaB aHAIM3UpyeMoro pacTBopa 0,1 MOJIb/JI CepHOM KUCIIOTBI), UTO YKJIIbIBACTCS B IPEIENbl MeTosia. Tem
CaMbIM, HY)XHO OTMETUTh, 4YTO MpH J0OABICHUM B aHAIM3UPYEMBIH pPAacCTBOP CEPHYIO KHCIOTY
OTHOCHTENBHAS OIIMOKAa METOAMKY YMEHBILIAETCs Ha HecyIecTBeHHoe 3HaueHue (0,13 %).

st cpaBHEHHS JBYX METOJIOB aHAIIM3a PE3YJIbTAaThl MOBEPTIIN CTATUCTUIECKOI 00paboTke 1
CBeJU B Ta0I.5.

Tabmuna 5. JlaHHbIe UIsl CpaBHUTEIBHOM MeTposiorudeckoit oneHku CO u BOXKX meromuk
KOJINUECTBEHHOTO OTIpe/ielieHHs aCKOPOWHOBOM KUCJIOTHI B CyOCTaHIIMU

Meron, | p f|x S? S P | t(PF AX € F(P,f,f) | Fau
Ne /it (Tabm.) (Tab.)

P-99%
CD 100 |3 ]99,06 |0,0185 | 0,1235 |95 | 3,16 0,3915 | 0,39 | 29,46 0,93
BoXX | 100 |3 |9994 |0,0166 | 0,097 95 | 3,16 0,307 0,30

U3 tabauusl 5 BUgHO, uTo npu P=95% runoresy o pasnuumu mucrepcuii Si2u Sp? cnemyer
MMpU3HaTb CTAaTUCTHYCCKHU I[OCTOBepHOﬁ. OTHOCHTENbHAS 01111/161(3 METOAUKHU KOJIHNYECCTBCHHOI'O
omnpeesieHus acKoporHOBOH kucnoTel BOXKX mMeTonoM HHU3Ka, YTO YKa3bIBaeT Ha BHICOKYIO TOUHOCTb
METO/1a TI0 OTHOLIEHHIO K CHEKTPO(HOTOMETPHH.

BoiBonbl. 1.IlpoBenéH aHAM3 COCTOSHHS METOJOB CTaHIAPTH3AIMA KM KOHTPOJS KadecTBa
cyOcTaHIMK aCKOPOMHOBOM KHCIIOTHI, BKITFOUast MEXKTyHAPOIHBIE IPOrPaMMbl U 3apyOeKHbIE (hapMaKoIieH.

2. IlpoBenéH aHaM3 M PaccUUTaHbl HEKOTOPHIE METPOJIOTMYECKUE XapaKTEPUCTUKH METOIUKU
KOJIMYECTBEHHOTO  OTpeJiejicHHsT  aCKOpOWHOBOM  KHCIOTBI B cyOcTaHimu — Metogom  Y@-
criektpodoromeTpru. OTMEYeHa OTHOCUTEIIFHO HU3KAasi OTHOCHTENbHAS orpelHocTs Metoauku (0,24%),
TJie UCIOJIB30BaJIacCh CMECh pacTBopuTeneli ¢ nodasnenueM 0,1 MOJb/1 XJIOpHCTOBOIOPOIHOM KHCIIOTHI.

3. IlpoBenéH aHanM3 KOJMYECTBEHHOI'O COJEP)KaHUS acKOPOMHOBOM KHCJIOTHI B CyOCTaHIMU
merogoM BOXXX. OrmedueHa OTHOCHTEIBHO HU3Kast OTHOCHTENbHAsS TorperHocTh MeTonukh (0,11%), raoe
MCIIONB30BANIaCh CMECh pacTBopUTeliei ¢ fodasnerremM 0,1 MOJIB/J XJIOPHUCTOBOAOPOIHON KHCIIOTHI.

4. [IpoBeneHo cpaBHEHHUE METOIUK KOJMUECTBEHHOTO onpeenieHns ¢ npuMeneHrneM BOXX u
C® meTo710B CyOCTaHIIMK aCKOPOMHOBOM KHCJIOTHI 110 KpuTeputo Duiiepa:

a) pe3ysbTaThl, MOJyYeHHbIC MepBbIM MeToZ0M (CD), SIBISIFOTCS MPAaBUILHBIMH, T.C. OHU HE
OTATOIIECHBI CHCTEMATHUECKOW OLTHOKOI;

b) pesyabTaThl, MOMyUEHHBIE BTOPEIM METOOM, OTSTOIIEHBI CHCTEMATHUECKO# ormrokoi (BOXKX);

C) 1o BOCIPOM3BOIUMOCTH BTOPOit MeTo 1 (BOXKX) cyrecTBeHHO Jydliie epBoro MeTo/a.
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