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CO3IMAOAAHWME N 3ABOTA

HoBenwue TexXHON0rum
aKTUBHOIO A0JIroJieTus



[IpoayKTbl

YHVKaMbHbIE MPOAYKTHI,
BO3/E/CTBYIOLUME KaK BHYTPY TaK 1 CHapYXKM.

KOHLIEHTPATH!
1. MuHepanb! (CHapy»xv - banb3am M BHYTPb - KOHLEHTPAT U151 NPUrOTOBSIEHIS HAMUTKOB)
2. Kalwa (a19 HopmanuaaLmm XKT)

5. DepMeHTbI - M1KCyTPa (Hopmanmaauma XKT)

4. [10baBKM B NOPOLLIKaX (TpaBaHbIE 119 MPUrOTOBIEHNS CMY3W, HAMUTKOB ¥ T.4]

9. Hanutku - TpaBsaHble MMoHadb! (MMHEpanbHas Bo4a 38 OCHOBY M TPaBAHbIE SKCTPaKThI)
0. banb3aM C 3KCTP [EPEeBLEB M TPaB (4719 YAydLLIEHNA KanWUNAPHOro AbIxaHns)

/. Bce 370 paboTaeT B KOMMIEKCE W PELLIAET Ky4y BOMPOCOB, KOTOPbIE HYXXHbI OPraHu3my




MeToa MUHepanoTapenuu SIBNSIETCA UCKJIOUMTENIbHbIM METO0M, B CHJTY TOTO, é A
yto 6asupyeTcs Ha YHUKaNbHOM npenapare. Sgpasopor A

AAAAAAAAAAAA

Mone3Hoe cBoWcTBa aTOro Npenapara 3ak/lualoTcs B TOM, YTO OH HaTypaJIbHOTro NPOUCXOXKAEHUS.

MeTon ocHoBaH Ha B3auMOAenCTBUU ABYX OCHOBHbIX LMPKYNUPYIOLLKUX CUCTEM B OpPraHM3Mme:
3T0 IMMpaTMUyeckas cucTemMa, M KpoBeHoOCHas cuctema. YnqueHHa;l LUUPKynauuma u B3auMoobmeH
ITUX ABYX YXUAKOCTEeN Npu MMHepaau3aluumu 0340paB/IMBaeT opraHbl, CACTEMbl U BECb OpraHu3m.

ba3a npu Npov3BOACTBE NpernapaTa 0CHOBaHa Ha MPMMEHEeHUU MOHHOIo pacLUerneHUs 1 pacLienneHus
MOHHbIX CBSA3€i1, KOTOPble 0CTAlTCA aKTUBHBIMMW. [P\ CMELLIMBAHIM C BOLOV OHW aKTUBM3MPYETCS. TaKnuM
0bpa30M, Nonazas Yepes nopbl Kox B 0praHinaM YesoBeKa, OHM Ha CeabMOV MUHYTE MPOLIeAYPb! HAUMHAKOT
DACXOAMTLCA Ha [1Ba NOTOKA - OAVH NOTOK MAET Yepes MY v Aanbllie B KPOBb, U MUTAET 3TV CUCTEMBI. [pyrol
ABNAETCSA NPVPOAHBIM abcopbeHTOM. TPUUYEM NOBAMATL Mbl HA 3TO HE MOXEM, HAKAK HABPEAWTb Mbl 3TUM TOXE He
MoxxeM. OpraHmam cam perynmMpyeT YCBOAeMOCTb 3/1EMEHTOB. Ha NOBEPXHOCTM KOXM CO3AETCH 0YEHb
KOHLIEHTPVPOBAHHLIA PacTBOP, KOTOPbI AEACTBYET TakuM 0Bpa3om, ByAT0 K Kax o/ nope NoAcTaBfeH BosbLLIow
TypbOHACOC, KOTOPbIA BLIKAUMBAET 1 YAANAET U3 OpraH13Ma BpeaHble COBAMHEHNS. [IDOMCXONT AETOKCUKALIS.

3dchexT oT NpoLieaypb! NOTPACALLMIA, OH UyBCTBYETCA Cpa3y Moc/e NepBoro NPYMEHEHNS,

cepua 13 10 npoLeayp TBOPUT Uy/leca B 0praHvame Yenosexa. To ecTb 370 r1ybokas JeToKcMKaLmS,
reHepanv3aums yayyLeHme cocTosHMA. ECTb MHOXECTBO METO0B MPYMEHEHWA NAHHOMO Npenapata,

B 38BMCKMOCTM OT TOFO YTO KOHKPETHO Ha/0 KaXKJ0My UENOBEKY, TO eCTb 0YeHb a[pecHOe NPUMEHEHVE.



dusnonorus
KJIETKM

WOHHDbIE
HacocCbl

MoHHble Hacocbhl (Na/K — ATd-asa) éﬁ
3gpaBopoc

1) nogaepxuBalT HepaBHOBecCHoe e

pacnpegenedune Na+ n K+ pacwenneHuve 1 AT® - nepeHoc 3 Na+ (13 knetkn) n 2 K+(s

KNeTKy) - 3fIeKTPOreHHOoCTb TpaHcnopTa, T. €. LuTonnasmMa KneTku 3apsaxeHa oTpuuaTenbHo

Mo OTHOLUEHWI K BHEKINETOYHOMY NPOCTPaHCTBY.

2) oBUXEHNE WOHOB NPOTUB rpagneHTa KOHUEeHTpaumMn n nogaepxmBaHune

KOHUEeHTpauWuOHHOro rpagneHTa.

3Na+t  2K*

X ¥

ATP Na+ K+ ADP

e K*-Nat
Na*-K* pump "leak" channels



1 2

JlHO oKeaHa [lopozia MaTepuka

3 4

06e3sapaxvearve, [l MyHepanbHbI Hanb3am

N3MESIbUEHME, (MyHepanbHag nacTa)
CTPYKTYpU3aLI/S

HATYPAJ/IbHbIA KOMN

MPUPOAHbIX MHEPA

A

39paaoi:ol:

JInHENKa NPOLYKTbI M3 MHEPASIbHOM NaCTbI:

- MMHEp banb3am
- KOHLIEHTPAT A1 Harn1TKoB
- B MN1aHax JETOKC v aHTULIENIIOT MPOrpaMma



[IHO OKeaHa e

B Hayasne 3apoXKAeHS XW3HM Ha HaLLew nnaHeTe
cyLLa bbina npeacTaBeHa HebobLUMMM
OCTPOBaMW, KOTOPbIE NOTOM CTasv FOpHbIMY
MaccuBamut. Bce ocTanbHOe NpocTpaHCTBO
3aHMManM BObl MMPOBOr0 OKeaHa.

Ha NPOTMHKEHWN ThICAYENeTUM Ha JHE 3TUX
BOJHbIX MaCcCKBOB KarnmBanmch (0TKNaabIBannCh
CJI0 33 CoeM) NPoaYKThl XM3HeJeATENLHOCTH
X OBUTATENEN - XXMBOTHBIX 1 PACTEHWN,
NMoJBOAHbIX BYJIKAHOB. Tak 0bpa30BbIBaach
Cyrnep HacbILLeHHas MMKPO3/IEMEHTaMM XKKMBagd
MopoLa, MMEIDLLLAA BCE CaMoe Nyulliee

N9 3apPOXIEHNA, Pa3BUTUA 1 NMOALEPXKaHNA
KM3HM BMOSIOTMYECKOro 0bbekTa.



Yto 310?

370 KBNHTECCEHLMA IHEPT WM, 3aKITHOYEHHAA B KPUCTAJUTNYECKYIO PELLIETKY.
Kpuctanimnueckas CTpYKTypa MAHEPAsoB, COAEPKUT BUMOMHIOPMALIVOHHYHO
CB4A3b C MNoJ1EM 38MJ’II/I, KOTOPad 3apA>KaeT 1 MOACTPaNBAET YESIOBEKA.

CocTtaB nacrtbl:

- WoHwuTbl (15 BKOOB) - peakve MyHepasbl
- MOHWTHaA BOa,

- KDEMHWEBAA KMUCOTa

- TYMVHOBaR KMCMOTbI.

Kak ato paboraert?
WoHuUTbI - BellecTBa CKJIOHHbIe K MOHHOMY OﬁMEHy,
OPraHuU3yloT Ha KoXxe aKTUBHbIA NOTOK:

BbIBEAEHUS — O10-, MVKO- TOKCMHOB ¥ NMPOAYKTOB METabomama
BHEAPeHVs - 60 MKPO- ¥ MaKpPO- 3/IEMEHTOB B MOHHOW V1 Bro-
J0CTYMHOM thopme

BbIpaboTKM - CODCTBEHHbIE TOPMOHaJIbHbIE 1 (DEPMEHTATUBHBIE
BELLECTBA, B T.4. KOJIJ1areH.

[0 PU3MKO-XMMUYECKM MOKA3aTEeNaM MUHEpPasibHas nacta OTHOCUTCS
K MMHEPASIM30BaHHbIM CYyNbmaHbIM cybeTpatam (H2S>0,021%)
HerTpanbLHoM peakumv cpeds! (pH7,94),

colepxallen ceposoaopos obwmn -0, 021%,

Cynbpna xenesa -0, 095%,

okema xenesa (1),

okema xenesa (Il

yrnepoz opraHuyeckuii 0,2%,

a30T opraHnueckinn 0, 03%,

[YMUHOBbIE KMCNOTbI 0,22%.

B Heit NPUCYTCTBYIOT CieAyHoLINE MUKPOIJIEMEHTbI:

- JIUTWIA, - BaHaMn, - HUKENb, - XpoMm,

- bapui, - CTPOHLMH, - Kanui, — LMHK,

- MeJb, - Kobanbr, - MapraHeL, - MarHum
- KaNbUuu, - KPEMHUN, - MOnnbaeH.

CoaepxaHme 3TX XUMUYECKMX 31IEMEHTOB XapaKTepHO ANd MIMHUCTbIX
CNaHLIEB 3EMHOM KOpbI. IMEET MECTO MOBbILUEHHOE COLePXXaHue
KPEMHVEBOW KMCOTbI 58,4 Mr/ M3, T.. NpeBbILLaoLLEE ero
TEPaneBTUYECKN aKTVBHOE COAEPKaHME B IEYEDHbIX MUHEPASIbHBIX BOAX.
OHa MOXET LUMPOKO NMPUMEHATLCS A715 BaNbHEON0rYecKuX NpoLeayp B
(hopMe annanKaLwi 1 rps3epasBodHbIX BaHH, TK. COOTBETCTBYET
TPEDOOBaHVAM 3MMOEMMONIONYECKON BE30MaCHOCTI. 3TO BaXHEMLLNI
KOMMOHEHT, YCUIMBAIOLLIIA TepaneBTUUeCKi 3QMEKT 1
pe3ysbTaTVBHOCTb.




Ponb MUKPO3/s1IeMEHTOB B XXU3HeaeATe/IbHOCTU OpraHM3Ma

MarHui - AB/I9ETCH BAXHEMLLMM BHYTPVKIIETOYHBIM 3/IEMEHTOM 1 B
OpraHu3me:

- YYaCTBYET B 0OMEHHbIX MPOLIECca,

- TECHO B3aVMOAEVICTBYSA C KaNMeM, HAaTPUEM, KaslbLIVEM;

- BSIETCS aKTMBATOPOM /19 MHOXECTBA (DEPMEHTATUBHBIX PEaKLMI.
- CTUMYIIMPYET 00pa30BaHmne DesKoB, PErysMpyeT XpaHeH e 1
BbICBOBOXAeHVe AT, CHKEET BO3DYXAEHVE B HEPBHbIX KIETKAX
HopManbHbIv YPOBEHb MarHus B 0praHn3me Heobxoamm ang:

- 0DECNEYEHNS "SHEPTETVKN' XM3HEHHO BaXHbIX NMPOLIECCOB,

- PErynaLmn HepBHO-MbILLIEYHOM NPOBOAMMOCTM, TOHYCA 13 IKOM

MYCKY/aTypbl (COCY/0B, KMLLIEUHVIKA, XKESTYHOTO 1 MOYEBOrO My3bIps v T.4.).

- CHWXEHVIe NMCMX0MOTMYECKO U CTPECCOBOW Harpy3Ku
- N3 YKPEnneHns MMyHHOI CUCTEMbI
- I BOCCTHOBJIEHMA NMOCIE TAHKENbIX (PU3MUECKON aKTVIBHOCTY

MarHuiA BLINOHAET B OPraHy3Me CreayioLive yHKLmM:

- yYacTMe B CvHTE3e D.ska M HYKIIeMHOBbIX KMCIOT;

- yYacTve B 0bMeHe DeJKoB, XMPOB 1 Yr1eBOAOB;

- YYacTMe B NepPeHOCe, XPaHEHA W YTIU3ALIAN SHEDTAK;

- YYaCTVEe B MUTOXOHIPMASbHBIX MPOLIECCaX;

- yyacTve B peryndumm HempoxMMMYeCKor nepeayunm 1 MbllLieyHon
BO3DyAMMOCTM (yMeHbLLIAET BO3DYMMOCTb HEVMPOHOB M 3aMegeT
HEMPOMbILLIEYHYHO Nepeaady); BNAeTCa KoaKToPOM MHOMVIX
(DEPMEHTATVIBHbIX PeaKLMIA (MaponM3 1 NepeHoc ocgaTtHom rpynmb,
(DYHKLIMOHMPOBaHWe Na+-K+-ATM Hacoca, Cal+-ATM Hacoca,
MPOTOHHOr0 Hacoca);

- MPENATCTBYET NOCTYNIEHMO VOHOB KasbLMA Yepes MPecyHanTUUeCKyo
MeMBpaHy; ABNAETCA M3MON0TMYECKIM aHTArOHMCTOM KaslbLg;

- KOHTPOZMPYET BanaHCc BHYTPMKIIETOUHOTO Kang;

- CHKAET KONMYECTBO aLIETWUIXOMIMHA B HEPBHOW TKaHM;

- DaccnabngaeT rnaaKyo MyckynaTypy:

- CHXAET apTepuarnbHoe AaBneHne (0cobeHHO Npu ero NoBbILEH);
- YTHETAET arperaumio TPOMBOLMTOB;

- MOBbILLIAET OCMOTUYECKOE AaBSIEHVE B MPOCBETE KMLLEYHMKS;

- YCKOPSIET NACCaX KULLEYHOTO COAEPKMMOTO

@ Bavxalwmm coceaom MarHus B rpynne nepnoanyeckon CUCTEMbI ABNSETCA KasibLWI, C KOTOPbIM MarHuim BCTyNaeT B 0bMeHHble peakuun.
3TV [Ba 3/1EMEHTA JIErKO BbITECHAKT ApYr opyra U3 CoeAMHEHWUN.
Jlednumnt MmarHus B amete, boraToin Kanbumem, 06YCJ’IOBJ'IVIBaeT 3a1eP>XXKYy KaJibLida BO BCEX TKAHAX, YTO BEAET K UX 06bI3BECTBNEHUIO.




Ponb MUKPO3/s1IeMEHTOB B XXU3HeaeATe/IbHOCTU OpraHM3Ma

KpeMHuiA B B/ pasninyHbIx COeaVHEHWIA BXOAUT B COCTaB BOSbLUMHCTBA
TKaHEW, BIIMAET Ha 0OMEH NMNO0B 1 Ha 0Bpa30BaHve KosnareHa u
KOCTHOW TKaHMW.

OcobeHHO BaXXHa POSib KPEMHWS KaK CTPYKTYPHOMO 3/1EMEHTS
COBAVHUTESNBbHOW TKaHW. KOHLIEHTPALMS KPEMHWSA B a0pTe C BO3PaCTOM
CHVDKEETCH, UTO KOCBEHHO YKa3blBAET Ha 3HAUMMOCTb OMO3NEMEHTHOMO
CTaTyCca KPeMHus B NMaToreHe3e aTepocKieposa.

[l0BbILLEHHOE COLEepXaHWe KPEMHIS B OpPTraHM3Me BCTPEYaEeTCH Y paboumx
JI00bIBAIOLLEN MPOMBILLIEHHOCTM NPU KOHTAKTax C acOeCcToM, KBapLEM,
a3p030J19MM, LIEMEHTOM, CTEKJIOM 1 .M, @ TAKXE B MECTHOCTAX C 13DbITKOM
COeAVHEHNI KDEMHVA B BOJIE 1 B BO3Ayxe. CCTEMATMYECKOE BAbIXaHVe
MbINK, COOepPXaLLen CBOBOHYIO ABYOKMCH KPEMHNS B BbICOKMX
KOHLIEHTPALWMSX, NMPVMBOONUT K PA3BUTUIO CUIIMKO3a.

3HaueHne dpocdropa 119 OpraHM3mMa YenoBeka OrpoMHO.

docdop HaxoanTcs B brocpeaax B BMae hochaT-1oHa, KOTOPbIA BXOANT
B COCTaB HEOPraHWYECKMX KOMMOHEHTOB 1 0PTaHUYECKIMX DMOMOSIEKYIT.
(Docop NPUCYTCTBYET BO BCEX TKaHAX, BXOAWT B COCTaB OEJIKOB,
HYKJIEVHOBBIX KMCIIOT, HYKIE0TWI0B, (DOCHOMMNAOS.

CoenvHeHms pocpopa ALID v ATM aBISioTCH YHUBEPCATbHBIM MCTOYHMKOM
3HEPrM 191 BCEX XKVMBbIX KIETOK.

3HauMTENbHAsA YacTb 3HEprvW, 0bpasyioLLascs Npr pacrage yriesoos
APYTVIX COEAMHEHWIA, aKKYMYIIMPYETCA B BOratbix SHEPrien opraHnJYeckix
COeMHEHMAX DOCOPHONM KMUCOTbI. PacCTBOPYMbIE COSM (DOCOPHOM
KCNOTbI hOpMMPYIOT chocdaTHYIO BYPEPHYIo CUCTEMY, OTBETCTBEHHYIO 33
MOCTOAHCTBO KMC/IOTHO-LLIESIOYHOr0 PABHOBECUSA BHYTPUKIETOYHOM
KMIKOCTW. TPYOHO PACTBOPMMbIE (KaslbLIMEBBIE) COMM (DOCDOPHOM
KICNOTbI COCTaBSKIT MHEPAJIbHYK) OCHOBY KOCTHOM V1 3yOHOM TKEHM.
(Docdop UrpaeT BaxHyo Posib B AEATENBHOCTY FOJIOBHOMO MO3Ta, CepaLa,
MbILLIEYHO TKaHK. [1p1 M3OBLITOYHOM MOCTYMIEHMM (hocdopa B OpraHnam
MOXET MOBbILLIATECSA YPOBEHb BbIBEAEHWA KambLivd, UTO CO3A3ET PUCK
BbICTPOro pasBuTK OCTEONOPO3a.

[oBbILLIEHME YPOBHS (DOCOPA B BOJIOCAX YACTO YKa3bIBaET Ha ero
VCWIEHHOE BbIBEEHME M3 OPraHm3Ma v MOXET HabmoaaTbCs npy
HapyLLEHWaX COoTHOLLIeHKs Ca/P.




Ponb MUKPO3/1IeMEHTOB B XXU3HeaeATe/IbHOCTU OpraHu3ma

Kanui 18/19e7C OCHOBHBIM BHYTPVKIETOUHbBIM KATVIOHOM.

Ero KOHLEHTpaLWa B KNETKax Ha NMopSAIoK BblLLE, YEM BHE KNETOK.

[ NaBHOWM (DYHKLUMEV Kanng ABNAETCS:

- hopMMpoBaHMe TpaHcMeMbpaHHoro noteHuUmana (Kin > Kout)

- DACNpOCTPaHeHVe M3MeHEeHUs NOTeHLMana no KIeTouYHonM MeMbpaHe
nyTem 0OMEHa C VIOHaMU HAaTPUA M0 TPaAMEHTY KOHLIEHTPALIWNA.

BMeCTe ¢ HaTpVeM v X10poM, Kanuid ABNFeTCA NMOCTOAHHBIM COCTaBHbIM
37IEMEHTOM BCEX KNETOK W TKaHEW.

B opraH13Me 3Tu 371EMEHTHI CoJIep)KaTcs B ONPeaesieHHOM COOTHOLLEHWN U
0BECMeuUMBAKIT MOCTOAHCTBO BHYTPEHHEN CPefbl.

B Bue KaTvoHa K+ Kanuid yyacTsyeT B NoJnepKaHuM roMeocTtasa (MoHHoe
PaBHOBECKME, 0OCMOTUYECKOE [1aBNeHME B XMOKOCTAX 0praHmn3mal.

XNopuabl Kanusa 1 HaTpus, Byayun CUMbHBIMA 3NEKTPOSINTaMK, YUaCTBYIOT B
reHepaLmnn v NPOBEAEHNM 3NIEKTPUYECKIX MMMY/IECOB B HEPBHOW ¥
MbILLIEYHOW TKEHM.

TakiM 0bpa30M Kasnmuu yUacTBYeT B:

- NOAJEPYKaHNM 3NEKTPUYECKON aKTUBHOCTM MO3Ta,

- (DYHKLIMOHMPOBAHMM HEPBHOW TKaHM,

- COKPALLIEHMM CKENETHbBIX 1 CEePAEYHbIX MbILLIL,

- PEryMMPYET aKTUBHOCTb TaKMX BAaXKHEMLLMX (DEPMEHTOB KaK K+-AT(M-a3a,
aLleTUIKMHa3a, M1pyBaTdocdOoKMHa3a.

TepaneBTMYECKOe 3HAYUEHNE Kanug CBA3GHO C ero pasapaxatoLLim
NEVICTBMEM Ha CIM3MCTbIe 0B0M0YKM U MOBBILLEHVEM TOHYCA MNaaKNX
MbILLILL (KULLIEYHMK, MaTKa), B CIITY Yero ero COeAMHEHMS 1CMoMb3YoTCa

B KAUecTBe CrabuTesbHbIX CPEACTB.

Kanui:

- BbI3bIBAET PACLLMPEHME COCYL0B BHYTPEHHIMX OPraHoB ¥ CY)KeH1e
NepudeprUYECKX COCY0B, YTO CNIOCOBCTBYET YCUINEHMO MOUEOTAEIEHNS.
- 3aMef/19eT PUTM CepaeyUHbIX COKPALLIEHMI 1, IeVCTBYSA aHanor1uHo

BNy AaloLLEMY HEPBY, YUACTBYET B PErYMPOBAHIM AEATENbHOCTV CEPALa.
OCHOBHbIE (YHKLIAM Kanmns B 0praHm3me:

- NOAJEPXKaHMe NMoCTOAHCTBA COCTaBa KIIETOUYHOM 1 MEXXKITETOYHOW
XUOKOCTY;

- NMOLAEPXKaHNE KUCOTHO-LLE0YHOr0 PaBHOBECKS; 0DECTIEYEHNME
MEXKSIETOYHbBIX KOHTAKTOB;

- 0becneyeHve bUo3NEKTPUYECKOW aKTVBHOCTM KIETOK;

- NOAAEPKaHNE HEPBHO-MbILLEYHOM BO3DYAMMOCTV U MPOBOAMMOCTY;

- yyacTve B HepBHOWM PEryndLmMmM CepaeYHbIX COKPALLIEHWI;

- NMoLAEPKaH1e BOOHO-COMEBOr0 baniaHca, 0CMOTUYECKOrO 1aBfeHNs:

- DOJIb KaTanm3atopa npv 0bMeHe YreBoaos v DeJKOB;

- NMOJAEPXKaHNE HOPMaSIbHOr0 YPOBHSA KPOBAHOTO 1aB/eHd:;

- y4acTie B 0DECreYEH BbIAENUTENbHOM (YHKLIMM MOYEK.




Ponb MUKPO3/1IeMEHTOB B XXU3HeaeATe/IbHOCTU OpraHu3ma

Kanbuumm 0ueHb aKTVBeH: JOMVHMPYIOLLIEE MOSOXEHWE 3TOr0 3/IEMEHTA B
KOHKYPEHLWV C APYrMA METaIIaM 1 COEAMHEHNAMM 3@ aKTVIBHbIE Y4aCTKM
BEenKoB, 0NPEeNeNAETCa XMMUYECKMA 0CODEHHOCTAMY MOHAa KabLA -
HaMUMEeM JBYX BANEHTHOCTEN U CPABHUTESBHO HEDOSbLLMM ATOMHbIM
PaZNyCOM.

[l03TOMY KasbLi MOXET YCMELLHO KOHKYPMPOBATL C PaAMOHYKIMAaMM U
TEKESbIMA METANTIaMV Ha BCEX 3Tanax MeTabonmama.

MeTabonmam KanbLms HaxoauTCa NOA BIMAHMEM OKONOLLMTOBUIHbIX YKENE3,

KarTbLIMTOHMHE (rOPMOH LLMTOBMIHOM YKeneabl) 1 KanbLideponos ButamuH D).

Kanbumia:

- 0b11a1aeT BbICOKOW BVONOMMYECKON aKTUBHOCTbIO,

- BbIMOJHAET B OPraHM3mMe MHOroobpasHble YHKLMK, CPean KOTOPbIX:
PerynaALms BHYTPUKIETOUHbIX NPOLIECCOB;

- DEryNAUMSA NPOHULIGEMOCTM KIETOUHbIX MEMBPAH;

- perynauva NpoLeccoB HePBHOM NPOBOAMMOCTM W MblLLIEYHBIX
COKPALLIEHWIA; NOALEPXKaHNE CTabUbHOM CEPAEYHON AEATENTbHOCTY:
- (DOPMMPOBAHME KOCTHOWM TKaHW, MHepasm3aLvs 3y0os;

- Y4YaCTME B NPOLIECCAX CBEPTbIBAHWA KPOBW.

XpOM - XV3HEHHO BaXHbI1 MUKPO3/IEMEHT, KOTOPbIN ABIAETCH
MOCTOSAHHOW COCTaBHOW YaCTbHO KIIETOK BCEX OPraHoB 1 TKAHEM.
OCHOBHbIE (DYHKLIMM XpOMa B OpraHu3Me:

- YYaCTBYET B Perynsaumm C1HTe3a X1poB v 0BMeHa yr1eBo0B,
CrocobeTBYeT NpeBpaLLeHW0 M30bITOUHOT0 KOMIMYECTBa YriIeBOI0B

B XMpb;

- BXOJMT B COCTaB HV3KOMOJEKYNAPHOIO OpraHMYeckoro KoMrsexea -
(haKTOpa TONEPaHTHOCTY K II1HOK03E, 0becneynBatoLLero nogaepaqme
HOPMasIbHOr0 YPOBHA M1HOKO3bI B KPOBY;

- BMECTE C VHCYJIMHOM [IeVICTBYET KaK PEryn4Top YpoBHA Caxapa B KPOBY,
0BecneuMBaeT HOPMasibHY0 aKTVBHOCTb MHCYSMHE;

- CMOCOOCTBYET CTPYKTYPHOM LIEIOCTHOCTY MOSIEKYJT HYKITEMHOBBIX KMCIIOT;
- YYaCTBYET B perynaumi paboTbl CepaeyHoN MbiLLLb! 1
(DYHKLIVOHMPOBAHWM KDOBEHOCHBIX COCY/10B;

- CNOCOOCTBYET BbIBEEHWIO U3 OPraHiM3Ma TOKCUHOB, COEN THKESbIX
METaJ1110B, Paa1OHYKIIAOB.




Ponb MUKPO3/1IeMEHTOB B XXU3HeaeATe/IbHOCTU OpraHu3ma

KobanbT BX0AMT B COCTaB MOJEKYSIbI LIMGHOKObaaMmnHa,

- @KTMBHO Y4aCTBYET B (DEPMEHTATVBHBIX MPOLIECcax v 0bpa3oBaHum
rOPMOHOB LLMTOBMOHOM Xenesb|,

- YTHeTaeT 0bMeH 1oja,

- CNOCOOCTBYET BbIAEEHMIO BObI MOUKAMM.

- MOBbILLIAET YCBOEHYIE XKENEe3a MU CUHTE3 reMorobuHa,

- AB/IAETCHA MOLLHBIM CTVMYIATOPOM 3pMTPOMN033a.

[pOLIECC KPOBETBOPEHMA Y UESIOBEKE M XKMBOTHBIX MOXET OCYLLECTBIATHCH
TOSBKO NPV HOPMasbHOM B3aVMOLENCTBIM TPEX BMO3IEMEHTOB -
kobanbTa, Mean v Kenesa.

CrnenyeT OTMETUTD, UTO MEXaHW3M BIMAHMS KoBanbTa Ha remonoas
MPOAOIHKAET 0CTaBATbCA HEACHbIM. I3BECTHO, UTO NPW BBELEHWM KObasbTa
B KOCTHbI MO3T YBESIMUMBAETCS 00Pa30BaHME MOSIOAbIX 3PUTPOLIMTOB
remMornobuHa.

0oHaKo Ang 3T0ro HeobxoAMMO HaMMuMe B OpraHMaMe J0CTaTOuHOro
KOMMYECTBa Xene3sa. JeduumT kobasbTa YacTo BCTPeYaeTes
BEreTapuaHLEB, L C HapYLLIEHVAMM (OYHKLIMIA OpraHoB
XKeJyA0UHO-KMLLIEUYHOTO TPaKTa, CNIOPTCMEHOB, UCMbIThIBAMOLLIMX
MOBbILUEHHbIE (OU3MYECKME HArPY3KK; & TAKXKE NMPY KPOBOMOTEPSX U
IMCTHOW MHBA3WN.

VIOHbI CTPOHLMSA, 3aMELLasd MOHbI KambLVS B KOCTHAX, BbI3bIBAIOT WX
JIOMKOCTb, TaK Ha3bIBAEMbI ‘CTPOHLMEBBI PaXMT.

Ocobo onaceH 49 opraHn3mMa paanoakTyeHbii 90ST, KoTopbIv Mpu
MonaaHnM B COCTaB KOCTHOV TKaHW CNoCcobeH BO3AECTBOBATH Ha
KOCTHbIM MO3r 11 HapyLLaTb KPOBETBOPHbIE MPOLIECCHI.

[locTynneHre CTPOHLWA C NIULLIEI 1 BOAOW MOXXET BbI3bIBaTb ‘CTPOHLIMEBLIV
PaxX1T" 1 "ypOBCKYH0 B0Me3Hb, 3a00/1eBaHNS, CONPOBOX AALLMECH
HapyLLeHVeM 0BMeHa KasbLna 1 YBEIMUYEHVEM JIOMKOCTU KOCTEN.
WHranguyg coevHeHMA CTPOHUMS MHAYLMPYeT rbpoTrieckye
VI3MEHEHWS B JIErKMX.

MoaunbpeH

(DK3MON0rMYEcKoe 3HaYeHVe MombaeHa Ang OpraHn3mMa XMBOTHbIX

V1 Yes0BEKa BbIf10 BNEPBbIe NMoKa3aHo B 1953 T, C OTKPbITVEM BIIAHMS
3TOr0 3/1EMEHTA Ha aKTVMBHOCTb (DEPMEHTE KCAHTVHOKCMAA3bI.
MonvbaeH BXoaWT B COCTaB psafa (EPMEHTOB (afbAerMaoKcKaa3a,
CYNbMTOKCMAAE3a, KCAHTUHOKCMAAE3a 1 AP.), BbINOSHALLMX

BaXXHble (IM310MI0rNUYECKME (DYHKLMW, B UACTHOCTM PErynaLmio obmMeHa
MOYEBOW KNCTIOTI.

HenocTatok MofMbeHa B OpraHy3Me ConpoBOXAaETCS YMEHbLLEHNEM
COLEPXKaHWA B TKAHAX KCAHTUHOKCKAA3b!.

TromombaaT aMMoHUS (pacTBopVMas Comb MONMBLEHA), ABSIFETCS
aHTaroHWCTOM Melv U HapYLLIaeT ee YTUAM3aLMI0 B OpraHn3me.

ECTb cBELIEHMS, YTO MOSIMDEH UrPAET BaXHYIO POSib B MPOLIECCE
BKJTHOUEHMA (DTOPA B 3yOHYI0 3Marlb, @ TAKXKe B CTUMYMIALIMM FremMonoasa.




dusnyeckue cBoMcTBa MMHEpasibHOWU NACTbl:

- MJIAaCTU4YHOCTD,

- BJ1ar0eMKOCTDb,

- MaJiad TernjonpoBoaHOCTDb,
- HA3Kada KOHBEKLUUA TernJia

- abcopbumoHHas cnocobHoCTb.

BCe 370 0Ka3bIBAET BbIPAXKEHHOE PEdIEKTOPHO. [EMCTBME Uepes
Pa3APaXKeHWE HEPBHbIX OKOHYaHWIA 11 Bnarofapa paay ropMoHasbHbIX 1
(hepMEeHTATVBHbIX BELLIECTB, 0DPa3YIOLLIMXCH B KOXE.

3T Pa3paXeHus Mo HePBHO-PEIEKTOPHbIM NYTAM NepeaatoTcs B
LIeHTPasIbHble annapaThbl CIMHHOTO M rofI0BHOM0 MO3ra.

OTBETHAA peaKuma - 3thDeKT M3MONI0rMYECKoi NepecTPoKK, BnaronpuaTHON
N9 OpraHm3ma.

Cnucok NMPOAYKTOB Ha MMHepaJ'IbHOVI OCHOBe:
- MUHEepasbHbIA banb3am

- KOHLEHTpaT A1 HanuTKoB

- JleTOKC ™ B nJiaHax

~- aHTMLeNNMTHAs NporpaMmma ™" B naHax
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inq koro:
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JKO CUCTEMA
30PABOPOC

KJIMHUKA A0Ma O0TAbiXa

Uto npepnaraem:

1. YH1KanbHbIE IMHWM N0 KOCMETUKE 1% KOHKPETHOr0 MEcTa
2. Pa3paboTka Lienouky nMHEeKX NpoLieayp C TeKYLLEeN KOCMETUKON LIEHTPa-KIMHMKM
3. PaclwmpeHne nx acCopTMMEHTa 3a CYET HalLWX MpenapaTos

=

39paBop0c

AAAAAAAAAAAAAA

Cna CaJioHbl

N MacCaXXHble
KabuHeTbl



KoHcanTuHr pns KJMHUKK

A

JKO CUCTEMA
3[1PABOPOC

A

3AABKA HA
KOHCYJIbTAUMIO

4

0byueHvie nepcoHana

0ByyeHne nepcoHara C Bblaauen ceptidmkara
MOHUTOPWHI - LUEd KOHCATTTVHT

2 HeJenm BHeIPEHWs - CMOTPWM W KOHCY/bTURYEM

Pa3 B Mo/rofia NOBbILLEHME B KBATMMKALMM COTPYHVKOB
BeieHve KoHCanmuHra AabHeNLLIEero

lpoBepka:

2 pa3a-pas B kBapTall

2 pa3a-pa3 B noroaa

Pa3Broa

=

3gpaBopoc

oooooooooooo

OcMOTP rOTOBOrO MOMELLEHMS

S 4
ObecneveHre BCeMU pPacxoaHUKamm -
rpenapatbl 1 CONyCTBYKOLE PACXOAHNKM

PexomeHOaLUmer no
OpraHM3aLmn NoLaaKu:

o)
—ﬂﬂﬂd

UTO OCTABWTH, yOpaTb,
rfie KynuTb 0bopynoBaHVe
W B K3KOM KOJMYECTse

——

JloroBop MoCTaBKy MpenapaTos AN YCAyr U 0praH13aLmm
3KO LUONa ANd KMEHTOB, MPOAOKAIOLLMX NIEUYEHVIE MO NMporpaMme

KomnaHua 34paBopoc NpeaoCcTaBuT:
CMETY Ha NoAroToBKy rnJjiowaaku
LMPKYNaUnto nepcoHalsia
Led)-KOHCaNTUHT



3gpasopoc

CO3MAOAHUME N 3ABOTA

OcHoaTesib bpeHaa 3apasopoc,

co3aaTesnb TexHonorui Pycckoro ClIA,

UneH AKaZeM1M HapoHOM MeaNLVHI, KaHaMaaT
3reprovHOPMAaLIMOHHbIX HayK B 0011aCTV SHUOMEAULVHBI 1
3HMOBMOMOMK, KBANMDULIMPOBAHHBIV CHeLmanmcT
3CTETUYECKOWM 1 MPODUIAKTYECKO MEAVLIVHDI.
MexxyHapoaHas CepTUmUKaLIAS.

YuacTvie B MEXIYHAPOAHbIX BbICTABKAX 1 KOHTPECCax.

JKcnepT B cMu: MeavaMeTpuke, MacTepekas Typu3Ma
xypHana OTabix B Pocckn, CnaBaHCcKoe paano.
MpeanpuHumaTens. OnbiT paboTsl bonee 15-m feT.
bonee 3000 ycneLLUHbIX KOHCYIbTaLmi,

ThICAYUM JOBOSbHbIX KITMEHTOB.

Cdhepa MHTEPECoB: pa3paboTka TeXHONOMWiA 1 MPOAYKTOB
NPOHUNAKTKM 1 03 40POBIEHNS.
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CO3WAAHWE M 3ABOTA
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CO3WAAHME M 3ABOTA

JKO CUCTEMA
3PABOPOC

KoHuenuua

KOMM/IEKCHOro KocMmeTnueckme ‘¢ Mnwesble GRS KoHcanTuHr
BO3/1eNCTBUSA Ha npooyKTbl NpOLYKTbl " nepcoHana | -COMPOBOXAEHME
YesnoBeka 3 |




KoHLenuua KoMnjeKcHoro Bo3geMcTBua Ha yesioBeka A

- 3gpasopoc
KomnnekcHoe Bo3geuACTBUE Ha OpraHu3M yenoeex: ool

BOCCTAHOB/IEHME (DYHKLIMI CaMO PerynaLmi
ié;g ‘ (MHepanoTepanvg 1 pycckoe ClA)

yCuieHne d)yHKLI,l/IVI 3aLUMTBI OT BHELLHWX arpeccuBHbIX 0akTopos
(KOoMN/ecHble npenapaTsl, SKOHAMUTKM U NTaHNE)

NOBbILLEHNWE TICUXMYECKOT0 MMMYHUTETA 3a CHYET paccnabnexms
MCUXUKM W CHATIS HanpsyKeHWa (Cna TeXHMKM)

Mpoxo)xaeHne KOMMAEKCHbIX MeponpuaATHiA U NpoLeayp NPUBOAMT K:

- YNyYLLEHVIO 0BLLIEro MMYHHOMO CTaTyCa
- BOCCTAHOBMEHMIO XW3HEHHOr0 PaBHOBECUA
- (hOPMMPYET ¥ NPVBMBAET NPMBbIUKY 3a00TUTHCA 0 cebe 1 CBOEM 3[]0POBbE

o)
0‘



3gpasope

IKCTPAKTH
AEPEBBLEB W TPAR

L EAnbaam gna TEN

3gpasopoc

BAABIAM
ANA TENA




MnHepanb! IPEBHMX
OKEaHOB

yTO 3T10?

3T0 KBVHTECCEHLMS 3HEPTW, 3aKITIOUYEHHAR B KPUCTATIMUECKYHO
DELLETKY.

KpvcTannmueckas CTpYKTypa MUHEPaIoB, COAEPXUT
B1OMHOPMaLIMOHHYIO CBSA3b C MOJIEM 3EMIIW, KOTOPas 3apshkaeT 1
MoACTPavBaET YesioBexa.

Kak 310 paboTaet?

WOHUTDI

BELLIECTBA CKIOHHbIE K MOHHOMY OBMEHY, OPraHmaytT Ha KoxXe

aKTVIBHBIN MOTOK:

BbIBEAEHN] — B10-, MUKO- TOKCVHOB M NMPOJYKTOB MeTabonmaMa
BHeApeHna - 60 MUKPO- 1 MaKpO- 3/IEMEHTOB B MOHHOW 1 Brio-
J0CTYMHOM hopMe

BbIpaboTkK - COBCTBEHHbIE FOPMOHASbHbIE ¥ (DEPMEHTATUBHBIE
BELLECTBa, B T.U. KOJiareH.

Oboralliaem numdyy, BBOAA MMHEPASTbHY NacTy HEMOCPeACTBEHHO
uepes Koxy. CHaB ee banbepHyto MYHKUMIO

YacTb cocTaBa paboTaeT Kak eCTECTBEHHbIV MOPLLEHS,
BbITACKVBas TOKCUHbI Ha MOBEPXHOCTb, KOTOPbIE CMbIBAKOTCS
BOJION.

Jlpyras yacTb MPOHVKAET, BHYTPb PACTBOPSACH B MMOTOKE
YHMKaIbHOCTb METOAA — OpraH13M CaM MPUHYMAET PeLLeHme
KaKow 3NeMeHT emy HeobXoamM v Ky/a ero HanpaeuTb.

3T0 NPOVCXOANT 3a CUET MaKCKMasbHOM0 MCM0Mb30BaHUA
(OYHKLIAY NIMMDaTUYECKO CUCTEMbI UENOBEKA U ee
B3aMMOEICTBYA C KPOBEHOCHOM CMCTEMON

Bgpasopoa Ik i

CO3VAAHUE M 3ABQTA . i

HATYPA/NbHbBIA KOMM/IEKC
NPUPOAHBIX MUHEPA/IOB

Bgﬁaaoboc

Banbzam ann Tera
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CO3WAAHWE M 3ABOTA
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banb3am 4nd Tena
JKCTPaKTbI IEPEBLEB
I TDAB

KOHLIEHTPAT 3KCTPAKTOB M MACes HaLLVX 3HAMEHUTBIX
XBOVHWKOB- Keapa, IMCTBEHHMLIb!, MUXTbI

YHWKaNbHOCTb W 3KCKITO3MBHOCTb HaLLero banb3ama:

- 0YEHb CWIbHAA KOHLIEHTpaLMA

- Be3 XMM1UYECKMX KOHCEPBAHTOB

- NPUPOAHBIG afaMToreH

- NPUMEHSABTCS 11 BHYTPb ¥ CHAPYXM (M0 pa3nyHbIM Cxemam).

Cocras:

- BOMbLLIOE KOMMYECTBO AKCTPAKTOB TPaB,

« 3KCTPAKT KOPHEN MWXTbI - 3TO AUMAPOKBEPLIETMH, MOLLHENLLINIA
MPUPOAHBIV aHTUOKCKIAHT)

- 9KCTPaKT XBOW MXTbl — BoOraTo 0rpoMHbIM KOIMYECTBOM
MVKDO 11 MaKpO 3/IEMEHTOB, KOTOPbIE HEOBX0AMMbI TOI0BHOMY
MO3TY U HEPBHOW CUCTEME;

- 3KCTPAaKT Keapa

- Pa3/IMYHbIE Macna

Kak 3to paboraer?

JlencTeue banb3ama HanpaB/eHo Ha pereHepaLno
KDOBEHOCHOW CUCTEMbI 1 YIYULLIEHVE KaMWAAPHOIO AblXaHus 3a
CYET YBESIMYEHMS 3N1ACTUYHOCTV CTEHOK COCY.A0B



3gpaBopoc

CO3WAAHWE M 3ABOTA

Kalua - npypoaHbIit npebroTUK, CrIocoBHbIN "‘ g N L ROl Yy -/

BOCCTaHOBWTb MOMYIALMI0 COBCTBEHHOMO 4 My P T, N é\

KMLUEYHOTO LLITama. L i, e S f S PaBOpoC
g ‘ s " e B ‘_ S (guﬂamﬂ W 3ABOTA

AHTVINAPa3nTapHbIA KOMMEKC (MOPOLLIOK W R .. % T W | KALLIKA

HaMWUTOK-KOHLIEHTPAT) 3800TUTCS 0 UMMYHHOM
CTaTyCe OpraHWama, NpendrcTByd 00pa3oBaHmio
MaToreHHoM dnopbl

MVHEPanbHbLIM KOHLIEHTPAT A9 NpUroTOBIEHWS
HalMTKOB — MNMPEKPACHO BOCTIOJIHAET
HEZLOCTATOK LEHHBIX MUKPO3JTIEMEHTOB B
PaLMOHE MNMTaHNA

TpaBsHble MMMOHAb! B aCCOPTUMEHTE -
HaTypaJibHblE BUTaMUHbI 1 MUKPO3JIEMEHT,
CnocobHble YTONNTD >KaxXay C MaKCKMasbHOW
NONb30W 19 0praHnM3ma




KoHcantuHr-ConpoBsoxaeHue A

3gpaBopoc
Bble3/l 13yueHa noLLaakm o e
MoAnMcaHe cornatleHna

~
e A
3ASIBKA HA } socucreva I ' “
KOHCYJIbTALIMIO 30IPABOPOC =
[peAN0XEHNA N0 HOBOMY

(hopMaTy NoLLaaKm
CocTaBneHvsd cMeTbl, 0becrneyeHnst Bcemm JKO-LUOM

MaTepwuanamu (1oroBop NocTaBky) (6rioky npoviedyp,

KOCMETUKM)
3tan |. 0byueHns nepcoHana
Jran |l. BHegpeHve E
Jran lll. ConpoBoxaeHve

(MepvoanYecKkme KoHCybTaLmm)

YBEJIMYEHVIE KIIMEHTCKOrO NOTOKA
33 CYET HOBW3HbI 11 NPUBIIEKATESNBHOCTH,
I@ HOBbIE MPOLIEypPbl, HOBaA KOCMETUKA,
(MOXHO KYMWTb TOMbKO 31€eChl)
HoBble A9 310p0Bbs 3K0 ToBapbI

4




06byuyeHue nepcoHana

[In9 MCNONb30BaHWA MHEPAO-
1 banb3amo- Tepanvi no MeTody 34paBopoc
BaLLIM CMELMaNMCTbI MPOX0AAT 0byueHe
cnocobam NpoBeeHys NpoLieayp

1 METOLIAM MPUMEHEHUS NPenapaTos







Mbl MOXXEM NPeasioXKMTb KOHCANTUHT ceaylolmnx hopMaTos: A

1. MuHU-chopmar BEEZ:Z'EBE?C

- Mbl noctaBngemM Bam KOCMETUKY Hallero bpeHaa;
- OﬁyanM nepcoHan, sHegpdem npouenypbl C UCMNOJIb30BaHVUEM HaLLUX NPenaparos;
- OpraHn3oBbiBaeM 3KO-LLOMN ANS LOMOSHUTENbHBIX NPOAAX.

2. ClNA
Bbl pewwmnu npuaymatb 4T0-TO HOBOE U KpeatnsHoe And Bawero ClA-canoHa unm ClA-komnnekca, Ang 3moro:

- Mbl paspabartbiBaeM a1 Bac Bally KOCMETUYECKYIO JIMHENKY, KOTOpasi NIPOAAaETCs ToJbKO Y Bac;
- BbIBOAUM KOCMETUYECKYH JIMHEWKY Ha A0/HKHbIA YPOBEHb CO BCEMM NapaMeTpaMu, KoTopble BaM HyXHbl;
- 0Byyaem Balu nepcoHan 1 opraHnN30BbIBaeM [OMOJIHUTESIbHbIE NMPOAAXM.

3. MonHbINA LMKN pa3paboTKu KOCMeTUYeCKUin IMHEMKU U BbIBOA, HA PbIHOK

- Mbl noAHOCTbIO pa3pabaTbiBaeM KOHLLEMLMI0 KOCMETUYECKOro BpeHa 1 BbIBOAMM €ro Ha pbIHOK;
- OpraHn3oBbIiBaeM CEMUHAPbI;

- laém BaM MeToaMKY Ans 06y4eHns No NPUMEHEHNIO AaHHbIX Npenaparos;

- Bbl MOXeTE 37O npoasuraTb Aasblle CaMOCTOATEJIbHO, MCMNOJ1b3YyA HALLUW KOHCYIbTalWW.

R [ Mbl MOXXEM
o paspaterason oo e o
MHTErpMpoBaTb HaLLIK

- [lenaeM Ans HEE KOCMETUYECKYIO JIMHENKY;

- PaspabatbiBaeM MMUIKEBYIO COCTaBISIOLLYIO; B 6

- CTaBuM yHKUMOHA IbHbIE 30Hbl; Mlule VI B a Lu M 3 H e C
- PaspabaTtbiBaem npouenypb!;

- 0OBecreynBaeMm NosIHOCTbIO BCEMM OMLMSIMM, KOTOPbIe HE06X0aMMbI; B n |.0 6 0 M yﬂ'o 6 H 0 M
’

- [0TOBMM BECb MapKETUHIOBbIA MaTepuman;
- KoHcynbTupyem Bac no scem atanawm;

- ConpoBoxaaeM Bac no Tex nop, noka Bbl B HacC Hy>xaaeTech. ﬂ.nﬂ Ba C Cb 0 p M aTe .

KoHcynbTauuu npocdeccrmoHana no pa3pabotke MHAMBUAYAJIbHbIX 030P0BUTENIbHbIX NPpOrpamMm B hopmaTte Bbie3HbIX KOHCY/IbTaLUM.



