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1. CoBpemeHHana Knaccupukauma
6uoKepamuyeckMx matepumanos
B KIMHUYECKOMN SHAOA0HTUN

*osett Kamunnepu (Josette Camilleri)

1.1. BBegeHue

3a nocjaenHue HECKOIbKO ASCATUIICTUI B BHIOAOHTUN MPOU30IILIO MHOTO U3-
MeHeHuii. Haunbonee BaxkHble U3 HUX — BHEAPEHUE JIEUSHUs MO/ YBeIUYEHUEM
U YCUJIEHHBIM OCBEILIEHUEM, YTO TIO3BOJIJIO YAYUIIUTh BU3YAIM3ALIAI0; UCTIOb-
30BaHUE YJbTpa3ByKa W MPUMEHEHHE MUWHEPAJbHOTO TPUOKCUIHOIO arperara
(MTA) ns pa3IM4YHbIX 3HIOAOHTUYECKUX TIPOLIEAYP.

o cux mop MpoaoKarTcs COpbl O 3HAUMMOCTH UCTONb3oBaHusI MTA B Kiu-
HUYECKOI S3HIONOHTUHU U MPUYMHAX IMOMYJIIPHOCTH 3Toro Marepuaia. MTA — ato
PEHTTeHOKOHTPACTHBIN MOPTIAHALIEMEHT, MaTepuraj, 3araTeHTOBAaHHBIN ST MC-
MOJb30BaHUSI B KJIMHUYECKOM CTOMATOJOTUM CHEIUATbHO IJIi PETPOrpaaHOro
TUIOMOMPOBAHUS KOPHEBBIX KaHAJIOB M 3aKpbIThs Tiepdoparuii [1—4]. OcHoBHOE
MpeuMyIecTBO BHenpeHuss M TA mig 3Tux npoueayp JaloT TUAPABINYECKIE CBOM-
CTBa MOPTIAHALIEMEHTa. DTOT MaTepUaJl XOPOIIO U3yYeH B CTPOUTETbHON IMPOMBIIII-
JICHHOCTU, U YCTaHOBJIEHO, YTO B IIPUCYTCTBUU BOIbI €T0 (PU3MUECKUE CBOMCTBA
yayuinatorcs [5—7]. pyras oco0eHHOCTh IMOPTIaHALEMEeHTa, 00eCIIeurBaIOIasi €ro
ycHeX B SHIOIOHTUYECKOM JIEYCHUU, — peaklMs Tuapatauuu. I[lpy cMelmBaHuu
MOPTJAAHILEMEHTa C BOIOM €ro KOMIMOHEHThI TPY- W AUKAIbLIMACUINKAT U TPU-
KaJbLIMAaTIOMHAT BCTYIAIOT B PEaKIMIO THApaTallud ¢ oOpa3oBaHMEM TruapaTa
CUJIMKATa KaJbLMS U TMAPOKCHUIA KalbIUs B PeaKUUU C CUIMKATOM, 3TTPUHIUTA
1 MOHOCY/Ib(ara Mpy B3aUMONEUCTBUU C aTIOMMHATOM B MPUCYTCTBUM Cyib(ara
KaJIbLKs, KOTOPBIA 100aBIIIeT B LIEeMEHT Npou3BoauTesb. OOpa3oBaHMe IMAPOKCH-
Jla KaJbIs JelaeT UCTI0Ib30BaHNe ITOPTIaHALeMeHTa MHOTOTPaHHbBIM, ITOCKOJIBKY
€ro MOXHO MCIOJIb30BaTh BO BCEX MPOIIEAYpaxX, B KOTOPHIX MPUMEHSIOT TMIPOKCHUL
KaJIbLKsI, B TOM YMCII€ 1711 BUTAJIbHOM TepaIluu MyJIbIbl. B CBSI3M C 3TUM MOXKHO OT-
METUTh Hanbosee BakHbie 0ocooeHHOCT MTA — ero crienmduiecKuii XuMIIeCKUin
COCTaB, TUApaTALIMIO U TMAPaBIMYECKUE CBOMCTBA. bblIo MpemioxkeHo Kiaccudu-
nupoBath MTA kak ruapaBmnueckuii KanpuuiicuankatHeii nemeHT (I'KCILI) [8],
MOCKOJIbKY 3TO YYUTBIBACT KaK €ro CrielnUIecKUil XUMUIECKUIT COCTaB, TaK U T1-
JpaBJIYECKe CBOMCTBA, Je/Ialolre er0 COBEPIIEHHO YHUKAIbHBIM B 9HIONOHTUM.
Co BpeMeHM UCTeYeHHsI CPOKa JEHCTBUS TTATEHTHBIX OTPAHWYCHUI B KTMHUYECKYIO
MPaKTUKY ObUIO BBEIEHO HECKOJIBKO MaTepHUAJIOB ¢ aHAJTOTMYHBIM XUMUYECKHM CO-
CTaBOM. DTU MaTepHaJibl 1 HOMEHKJIaTypa OyIyT 00CY:KIaThCsl HIKE.
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1.2. Knaccudpukauma rmapaBanyeckux LeMeHToB

IvnpaBanyeckue LEMEHTHI, TOCTYIIHbIE B KIMHUYECKOM MPAKTUKE, OOMbIIIe
HE NPEICTaBIISIOT IIPOCThIe CMECH MOPTIAHALIEMEHTa U PEHTTEHOKOHTPACTHOIO
OKCHJa BUCMYTa, CMEIIAHHOTO C BOHOI. BBIIM BHECEHBI 3HAYNTENIBHBIC N3MCEHE-
HUS B COCTaB MaTepUajIoB, BCIASACTBUE YeTO BO3ZHUKIIA HEOOXOIMMOCTD B UX KJlac-
cupuxkauuu [9]. ImopaBaudeckue LEMEHTHI MOTYT OBITh KJIACCHU(PUIIMPOBAHBI
Mo crocody MpuMeHeHus. DTa Kiaccudukauus npusBeaeHa B Tadna. 1.1 [9]; oHa
BecbMa MoJie3Ha ISl KIMHULKCTOB, IMOCKOJBKY ITO3BOJISCT OPUEHTUPOBATHCS,
IIJIST KaKO# 001acTh SHIONOHTAM OBUT pa3paboTaH TOT WIM MHOM MaTepual 1 Ka-
KUM CTaHAapTaM COOTBETCTBYET.

Tabnuua 1.1. Knaccudukauma ruapaBanyeckmx LeMeHTOB, OCHOBaHHasA Ha UX cneuuduyeckom
NPUMEHEHMM B 3HA0A0HTMM [9]

PacnonoxxkeHue Cneunduyeckoe npumeHeHue

BHYTpMKOpOHanbHoe MaTepwuasnbl g8 NOKPbLITUA NyNbNbl
LlemeHTb! 415 pereHepaTMBHOMN 3HAOA0HTUN

BHYTpMKOpHeBOEe Cunepbl AN NI1OMOBUPOBAHUA KOPHEBBIX KaHa10B
LlemeHTbI 419 cO34aHUA anuKaabHOro bapbepa
LlemeHTb! 415 3aKpbITUA NepdopaLmii

BHeKkopHeBoe MaTepwuanbl gns peTporpagHoro NIoMbuposaHus
LlemeHTb! 419 3aKpbITUA NepdopaLmi

bonee HagexHas Kiaccudpukalsg OCHOBaHa HAa XUMUYECKOM COCTaBE MaTepU-
ana [9]. OpuruHanbHasg penenrypa MTA Obula OCHOBaHa Ha peHTI€HOKOHTPACT-
HOM TOPTIaHALIEMEHTE, CMelIaHHOM ¢ Bonoii. Ha puc. 1.1 moka3zaHbl pa3inyHbie
KOMIOHEHTHI TAKMX CUCTEM, 1 3TO MOXET IOMOYb B KJIacCU(PUKAIIMU MaTepUaIOB
Ha OCHOBE MX XUMUUYECKOTO cocTaBa. OCHOBHbIEC YETHIPE KOMIIOHEHTA TMIPAaBIN-
YEeCKMX LIEMEHTHBIX CUCTEM MPEACTaBJI€Hbl LIEMEHTOM, PEHTTEHOKOHTPACTHBIM
BEIIECTBOM, BCIIOMOTIaTeJbHBIM BEIIECTBOM M Jo0aBKamu. Bapualiuy 3TUX KOM-
TMOHEHTOB CO3MAIOT Pa3IMYHbIC TUIIHI TUIPABINYECKUX LIEMEHTOB.

Ha ceromusmHuii neHp cymectByeT maTh TumoB I'KCII, kak mokazaHo
B Tabja. 1.2. PaznuuyHble TUIIBI LIEMEHTOB ObUIM CO3MdaHbI JJII KOHKPETHBIX Iie-
JIei, 9TOOBI TIPEeoaoIeTh HemoCcTaTK! (popMyiibl opurnHanbHOoro MTA. B ocHoOBY
Noapas3aeaoB KiacCU(UKAIMU MOJOXEHO pa3ndyue MEXIy TUNaMy NOPTIaHI-
LIEMEHTa U CUHTEeTUYECKMMU IeMEHTaMHU, K KOTOPHIM OTHOCSITCS MaTepHaibl
Ha OCHOBE TpuKalbLUiicuarKaTa. ITo peHTTe HOKOHTPACTHOMY BELLECTBY LIEMEH-
Thl HE KJIaCCU(ULIMPYIOT, MOCKOJbKY OHO HE M3MEHSeT B 3HAUMTEIbHOI cTemne-
HU XUMHMYECKUI COCTaB LIEMEHTAa, XOTh U BIMSET Ha OIpeAeIeHHbIE XapaKTepu-
CTUKU MaTepuaia. Jpyrue noapasaensl KiacCu(pUKalMii OCHOBaHbI Ha HAIMYUU
WIM OTCYTCTBUU 100aBOK, a TaKKe Ha TOM, CMELIMBAIOTCS JIM MaTepralibl C BOAOI
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WJIY TIOCTABJISIIOTCS B CYCIIEH3MM, KOTOPasi 3aTeM B3aMMOJIEUCTBYET C KUIKOCThIO
OKPYXaroIIei Cpeabl 11T OTBepXKIeHUs. DTa KiaccuuKalus moapoOHO orrcaHa
B HemaBHel nmyoaukauuu [9].

PeHTreHokoHTpacTHoe 2KupkocTb Lo6aBku
BELLEeCTBO ANsi CMeLUnBaHus

MopTnaHpuemeHT Tpukanbumncunmkat

MpensapuTensHO
CMelLLaHHble

Puc. 1.1. CxemaTnyeckoe n3obparkeHne rnapasanyecknx LEMEHTOB, MPUMEHAEMbIX B KNIUHK-
YeCKOol MPaKTHKe, OTPaKatoLLlee OCHOBHbIE KOMMOHEHTbI Pa3HbIX TUMOB MaTepuanos

Tabnuua 1.2. KnaccuduKkauma ruapaBamMyecknx LEeMeHTOB, OCHOBAHHAA Ha MX XMMUYECKOM
cocraBe

Tun e PeHTreHOKOHTpacTHoe G Bona
BeLlecTBo

1 MopThaHaLeMeHT v /X X v

2 MopThaHaLeMeHT v v v

3 MopTaaHALEMEHT v v X

4 TpuKanbumin/auKkansbLmii v v v
cUAMKaT

5 TpuKanbLmMit/anKanbumii v v X
cuAmnKat

Tun 1 BkitoyaeT B ceds1 Bce MaTepralibl HA OCHOBE MOPTAAHALIEMEHTA, KOTO-
pble MOT'YT OBITh WJIM He ObITh PEHTTEHOKOHTPACTHBIMU, HE colepKaT J00aBOK
U cMenMBaloTcs ¢ Bogoit. Tunuuneiit matepran MTA tuma 1 — ProRoot MTA
(Dentsply, Tulsa, OK, USA). PeHntreHonpo3payHblii (HepeHTreHOKOHTPACT-
HBII) TOPTJIAHALIEMEHT, IPEACTABISIOIINI LIEMEHT MEIUIIMHCKOTO Ha3HAYEHUS
(Medcem, Vienna, Austria), Tak:ke OTHOCUTCSI K LieMeHTY Tuna 1. BonbmmH-
CTBO JAPYIUX MapoOK MMEIOT 100aBKU, MOATOMY KJIAaCCU(ULUPYIOTCS KaK LIeMEHT
tuna 2. K TakuMm mo6aBKaM OTHOCHUTCS OKCUJI KaJIbIIMY, Kak B MaTepuaie MTA
Angelus (Angelus, Londrina, Brazil), KoTopblii ycKOpsieT MpoliecC BLICBOOOXKIe-
Hus ruapokenaa Kanblims [10]; rtuagpokcuanaTut, Kak B Matepuane Bio MTA+,
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Cerkamed (Cerkamed, Stalowa Wola, Poland), KoTopslii ToBbIlIaeT OMOAKTUB-
HOCTb MaTepuaja; KapOOHAT KaJIbLMS B KAUECTBE HATIOJHUTEIIS W XJIOPUI KaJlb-
LIS B KayecTBe ycKopsitouleit nod6asku B matepuaie MM-MTA (Coltene Micro-
Mega, Besancon, France), KoTopble yay4lIaloT MEXaHMUEeCKHNE XapaKTePUCTUKHI
W BpeMsI OTBEPXKIECHUS LIeMeHTOB [11].

B niemMeHnTax tuma 3 B KaueCcTBe KOMIIOHEHTA IS OTBEPXKAECHMST UCIIOIb3YIOT
He BOIy, a ajbrepHaTUBHYIO cpemy. K TakmM memeHTaMm oTHocutcsl Endoseal
(Gangwon-do, South Korea) u aHaioruuHble npeaBapuTeIbHO CMEILIAHHbIE Ma-
tepuanbl. OTBepXKAeHNE LIEMEHTOB 3TOI0 TUIIA OCYIIECTBIISICTCS 32 CUET BIIUTHI-
BaHUS XKMIKOCTU M3 oKpyxatomieil cpembl. MTA Fillapex B OCHOBHOM COCTOUT
u3 canuuuiatHoi cmosbl, a TheraCal nuMeeT Jierko oTBepXKIaeMyto THIAPO(UIb-
HYIO TIOJIMMEPHYIO MaTPUILy, IO3TOMY OCTaeTCSl CIIOPHBIM BOIIPOC, MOTYT JIM 3TU
MaTepHralibl ObITh KilacCU(PUIIMPOBAHBI KaK TMAPaBIMYECKIE IIEMEHTHI.

Marepuansl Tumna 4 (Biodentine, Septodont, Saint-Maur-des-Fosses, France;
BioAggregate, BioCeramix inc., Vancouver, Canada) u tuna 5 (TotalFill, FKG,
La Chaux-de-Fonds, Switzerland) ocHoBaHbI Ha TpUKalbLiMiicuauKaTe. Marepu-
ajibl TUIA 4 CMEIIMBAIOT C BOAOI, B TO BPeMsI KaK MaTepurall TUIA 5 OTHOCUTCS
K IIpeABapUTEIbHO CMEIIaHHBIM MaTepraiaM. TepMUH «IIpeaBapuTeIbHO CMe-
IIAaHHBI» HEKOPPEKTEH, TaK KaK OTCYTCTBYET MHIPEIUEHT, HEOOXOMMMBINA IS
rugpatanu. YToObl OBITH MpeaBapUTEIbHO CMEIIaHHBIMY, MaTepHUaIbl JOJIKHBI
BKJTIOYATh HA0Op KOMITOHEHTOB, 3aTBEPICHUIO KOTOPBIX MIPEMSITCTBYIOT OJIOKATO-
PBbI TUApaTalu, YTO He OTHOCUTCSI K MaTepuajaM TUIia 5.

OCHOBHOI 1I€JIbIO BHEAPEHUST MaTepraioB Ha OCHOBE TPUKAJIbLUIICUINKATa
ObLIO yCTpaHeHMe MopTiaaHAlLeMeHTa. M croib3oBaHMe aJbTepHAaTUBHBIX MOPT-
JIaHILIEMEHTY MaTepuaaoB CBSI3aHO C HaJUYMEM B IOPTIaHIALIEMEHTE allOMU-
HUSI ¥ TaKUX MUKPOBJIEMEHTOB, KaK XpOM, MBIIIBIK M CBHHeEL. Vcroib3oBa-
HUE TpUKaAIbLIMICUINKATa B KAUeCTBE ajJbTepHATUBLI ITOPTAaHILIEMEHTY ObLIO
3amaTeHTOBaHO KoMmnaHueil BioCeramix Inc. (Vancouver, Canada); ¢popmyna
TUIPABIMYECKOTO IIeMeHTa 0€3 adlOMMHUS YIIOMUHAETCS B UX MATEHTHOM 3a-
gaBke 7553362 B 2006 1. [12]. OpurnHaiabHOMi (OpMyJIOit LieMeHTa ObLI MaTepua
Bioaggregate (BioCeramix Inc., Vancouver, Canada), KOTOpblil BKJlIOUaeT IO-
POIIOK IIJIs 3aMeIllMBaHUsI, COOTBETCTBEHHO, OH OTHOCUTCS K LIEMEHTY TuIia 4.
ITo3xe oTyeThl yKas3blBaJM Ha MUTPAlMI0 U MOTCHIMAJbHYI TOKCUYHOCTH
aJIIOMUHUST C OOHAapYKEHUEM €T0 CJICIOB B CHIBOPOTKE KPOBM B 3KCIIEPUMEH-
Tax Ha MOJENSIX XKMBOTHBIX [13], OH TakxKe BBIZBLIBAET OKMUCIUTEIbHBIN CTpecc
B TOJIOBHOM Mo3re [14].

Eime omHa mpo6GieMa, CBsI3aHHasl C MCMHOJb30BAaHMEM IIEMEHTOB Ha OCHOBE
MOPTIAHAIEMEHTa, — CONEpPKaHe MUKPOIJIEMEHTOB B KOHLIEHTPALIUX, IIPEBhI-
matormx ctanaapt [SO mist iemMeHToB Ha BogHOM ocHoBe [15]. CTaHgapToM KOH-
TPOJUPYIOTCSL TOJBbKO KOHLIEHTPALIMK KUCIOTO3KCTPAruPyeMOTOo MbIIIbSKA IS
HHKOOCGATHBIX U TTOIUKAPOOKCUIATHRIX [IEMEHTOB, a TAKXKe CBMHIIA, KaK IIJIst
BBILIEYITOMSHYTBIX LIEMEHTOB, TaK U JJISI CTEKJIOMOHOMEPHBIX IIeMeHTOB. Kpome
TOr0, OBbLJIO YCTAHOBJIEHO, YTO ITOBBIIIEHO COAEPXKAHUE XpOMa.
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XoTsl comepxKaHue KUCJIOTHOIKCTParupyeMoro MbIIbsIKa W CBMHIIA OBLIO
BbIlie HOpMBI ISO [16—18], mpruyeM HEKOTOpPbIe MapKK MOKAa3aJIi YPOBHU BHIIIE,
yeMm apyrue [19—22], BollenauMBaHue MOKA3aJIo JUIIb MUHUMAJIbHOE KOJIUYE-
CTBO TSDKEJBIX 25ieMeHTOB |18, 23]. Uto Kacaercs aJloMUHUS, TO B SKCTIEPUMEH-
Tax Ha KUBOTHBIX CJIEHbI TSDKEIBIX METAJUIOB OBIIIM OOHApPYKEeHBI B MO3Te U IT0Y-
Kax [24], uTo BBI3bIBAET OECIOKOMCTBO.

I[ToMuMo 3aMeHBI MOpTIAaHALEMEHTa, Kak B nmareHTax BioCeramix Inc. [25,
26], Tak u B mateHTax Septodont [27, 28], yka3zaHO MCITOIb30BaHNE T0OABOK TSI
yay4dLIeHUus cBoiicTB Matepuaia. B marenrax BioCeramix Inc. [12, 25, 26] nobas-
JICH OMHOOCHOBHBIH (pocdaT KalblMsI, B TO BpeMsI KaK B maTeHTax Septodont [27,
28] cBoiicTBa LeMeHTa MoAUMUUMPOBAHbLI J00aBlIeHEM KapOoHaTa KajblLMs,
BOJIOPACTBOPUMOIO IOJIMMEpa U XJIopuaa Kajablius. B o0oux Tumax marepuanion
PEHTITeHOKOHTpACTHAsI Jo0aBKa IpeacTaBlIeHa He OKCUAOM BHUCMYTa, a IPYTUM
BEILLIECTBOM.

[IpenBaputenpHO cMelIaHHBIC Bepcun MaTepuaioB BioCeramix Inc. Obuin 3a-
MaTeHTOBaHbI Mo3xXe [29]. DTu MaTepuaabl B HACTOSILEe BpeMsl MPOAAIOTCS MO
HasBanusiMu EndoSequence BC (Brasseler Savannah AU, USA), TotalFill (FKG,
La Chauxde-Fonds, Switzerland) 1 iRoot (BioCeramix Inc., Vancouver, Canada).
XOTs1 OHY MPOIAIOTCS MO pa3HbBIMM OpeHIaMu, 3TO OJHU U T€ XK€ MaTepuaJbl.

1.3. bBuokepamuka u rugpasanyeckme
Ka/IbLlMICUNINKATHDbIE LeMEHTDI

CyliecTByeT HEKOTOpas MyTaHULIA B TOM, KaKue MaTepuaabl MOXHO OTHECTHU
K ouokepamuke (bioceramics — BC). BC — 310 Gosee mmpokoe onpeaciacHue
Bcex 'KCILI. OnHako B mepBoii craThbe, B KoTopoii yrnmomuHaeTcss BC B aHI0-
noHTuM, roBoputcs o BioAggregate (BioCeramix Inc, Vancouver, Canada) [30].
ITateHT Tak:Ke omnpenenser 3To n3zobpereHre Kak BC [12], u 9TOT TepMUH YETKO
OITMCBIBACT HOBBIM TUIT MaTepHalla Ha OCHOBE TPUKAJIbLMIACUINKATA, YTO YKA3bI-
BaeT Ha M3MEHEHME TUTIA LIEMEHTA M OTCYTCTBUE aJlIOMUHMS B ero coctase. [lep-
Bble pabOThI, OMUChIBAIOIIME KIMHUYeCKoe nmpuMeHeHnne BC, paccmaTtpuBaior
Te ke Tunbl MatepuaiaoB [31, 32]. Takum o6pa3oM, MOXHO CIEaTh BHIBOI, YTO
HOBasi TEPMUHOJIOTUSI ObljIa CO3AaHa JJIs1 TOrO, YTOObI OTJMYATh LIEMEHTHI Ha OC-
HOBE TPUKaIbIUICUINKATA OT LIEMEHTOB HAa OCHOBE MOpTIaHALIEMEeHTa, OTMeYast
OOJIBIIYIO YMCTOTY M OMOJIOTUUECKYI0 aKTUBHOCTh BC.

1.4. NMpeAacTaBneHUE B KIMHUYECKOM NMPaKTUKe

I[ToMrMO TOrO YTO TMAPABIMYECKHE LIEMEHTH HA OCHOBE CUJIMKATa KaJIbIIWS
JEMOHCTPUPYIOT pa3inyHble XMMUUECKUE CBOMCTBA, OHU TAKXKe TMPEACTaBICHBI
B pa3INYHBIX (pOopMax, KakK MmokazaHo Ha puc. 1.2.
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Puc. 1.2. OnucaHve TMMNOB TMAPABAUYECKMX KANbLUACUINKATHBIX LEMEHTOB, NMPUMEHse-
MbIX B KNMHMYECKOW NnpakTuKe: (a) ProRoot MTA — NOpPOLLOK, CMELINBAEMbIN C }KUAKOCTbIO;
(6) MM-MTA B Kancyne u nuctonete; (B) Biodentine Takxe B Kancyne, Ho 6e3 nucToneta
man wnpuua; (r) MTA Flow, B cOCTaB KOTOPOTO TaK»Ke BXOAMUT MOPOLLOK U KUAKOCTb, HO €CTb
wnpuy gns obneryeHns BeedeHua matepuana; (g) TotalFill BC B Buge npeasaputenbHO cme-
LWAHHOro maTepuana B WnpuLax

DTO TIO3BOJISIET YIYULLIUTDb CITOCOOBI 3aMElIMBaHUS MaT€puajlioB U METOIAbL
X MIPpUMCHECHUA B KJIMHAYECKOMN ITPpaKTUKE.

1.5. 3akntoueHune

brnokepamuueckrne marepuajibl B 3HIOJOHTUM — 3TO MaTEpUANbI, COCTOSI-
IIMe U3 IIEMEHTAa HA OCHOBE TPUKAIBIIMICUINKATA, CHUHTE3UPOBAHHOTO U3 XU-
MUYECKHX BEUIECTB Ja00OpaTOPHOTO KJlacca U HE MMEIOIIEro B COCTaBe allOMU-
Hus. buokepamuueckue matepuansl Kiaccuduumpytores kak ['KCL tuna 4 u 5
U UMeIoT criendrIeckKuil XUMUYECKHI COCTaB U CBOMCTBA.
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