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[lo4kn, y4acTBySA B BbliAeneHnn, obecneymparoT

1 - 3KCKpenuI0 KOHEYHbIX META00JIUTOB a30THCTOr0 00MeHAa;
2 — JKCKPEUI0 YYKEePOAHbIX BellleCTB;

3- SKCKpPENUI0 N30bITKA OPraHuYECKUX U HEOPraHMYeCKHX
BEIEeCTB, MONMABIINX C MAIIEH HJIA 00PAa30BABHIMXCH B XO/€
MeTa00au3Ma;

4 - moaaepKaHUe NMOCTOSTHCTBA OCMOTHYECKOI0 JIABJIEeHUS KPOBM;
S - moaaepkaHue HOHHOIO DajlaHCa OPraHu3Ma;

6 - mogaepxxkaHue KUCJIOTHO-OCHOBHOIO COCTOSTHUS;

7- yuacTue B MeTa0013Me 0eJIKOB, )KUPOB, YIVIEBOIA0B;

8 - yuacrue B peryjsiiuu KpoBooOpalieHus ;

0 - yuacTue B peryjsiniuu 00beMa HUPKYJIMPYyIOLIed KPOBH,

10 - cexpenuio OMOJIOrMYeCKH AKTUBHBIX BelIeCTB U (pepMEHTOB;
11 - peryasiuuo 3puTponossa.
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HedopoH — CTPYKTYpHasa egmnHMLA NOYKM

IIpouecc oOpa3oBaHusi MOYH BKJIIOYAET:
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Cxema CTpoeHUsa nove4yHon memopaHbl

\ MpoKcumanbHble KaHanbLa
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Inoomenuanvhuvie KJIeTKH

KANWJLJISIPOB MMEKOT MOPbI
100-150 aMm.

IIpoMEesKyTKH MexKIy
KOJIJIAT€EHOBHIMHA HUTAMM
OazanvHou MemoOparvl NIPUMEPHO
3-7,5 HMm.

Cucrema nop nooouumos
BEJIMYMHOM S-12 HM,

CymMmapHoe “cuto” MeMOpaHbI
KaIcCyJbl NPOXOAUMO J1Jisk
BelleCcTB, MMEIOIINX

MOJIEKYJISIPHYIO Maccy MeHee
5.500.

B HOpMe MoJIeKyJISIpHAst Macca
80.000 siBasieTcss a0COJIOTHBIM
nmpeaeaoM MPOX0K/ACHUS YaCTHI
yepes nophbl.



PunbTpayms

Ipphexmuesnoe punempayuonnoe oasnenue (3PDJ1)
ABJIAETCS PE3YNBTUPYIOIIEN B3aUMOIECHUCTBUS CUJI, YaCTh
KOTOPBIX BBITAJIIKMBACT COJACPKUMOE KPOBU M3 KAITUILISAPOB,
a Ipyras - IPEnATCTBYET 3TOMY. BBITaANKHABAIOIIEN CUIIOU
SBJISCTCS TpaHCMYypalibHOE aaBiicHue (Pt), 00ycioBiIeHHOE
PA3HULIEU MEXY TUAPOJNHAMUYECKUM JABJIEHUEM KPOBU
Ki1yoouka (Px) u rugpoCTaTHYeCKUM 1ABICHUCM JKHUAKOCTH,
HaXOJISIIEHCs B mpocBeTe Kancynsl (Prk), a
IPENSITCTBYIOIICH - OHKOTHYECKOE AaBiacHUE KpoBH (Po):

ID]] = Pt - Po (MM pT.CT.)

B 00b14HBIX ycioBHusaAX OD®PJ/] B Havyaae KanuLIIpoB PABHO:
(65 -15) - 25 =25 mm pr.cT. Ho o mepe BbIxoaa
HEKOTOPOM YaCTH MJIa3Mbl KpOBH (BepHEE 0€30€IKOBOM | €€

(pa3bl) OHKOTMYECKOE JABJICHHE BO3PACTACT, U BEIINYMHA
OD]] cHmxaeTcs.



[lepBMnYHaa moya

Y MyK4YHH CKOPOCTh Ki1y00oukoBoil punsrpamnuu (CKD)
oKo0JIO 125 Mii/MuH, a y sxeHIuH - 110 Mi/MuH U3 pacyera
PaBHOM ILIOIIAAN IOBEPXHOCTH Tena B 1,73 M°.

B gunempam nocrynaer npumepHo 1/5wacte npoxoasiiei
yepes3 MOYKM IU1a3Mbl. B pesynbrare, 3a CyTkl 0Opa3yercs
150-180 1 priisTpara (mEpBUYHOM MOYH).

Jlerko nmoacuuTarh, YTO BCA IJIa3Ma KPOBU OUHITAETCS
rmoykaMu He meHee 60 pa3 B CyTKHM.

CTpo€HHE MOYEYHOI0 «CUTa» TAKOBO, YTO B OTIIMYHEC OT
IJIa3Mbl KPOBH (DUIIBTPAT COJICPKUT OUYCHb MAJIO OCJIKOB, B
TO BpEMsI KaK IPYyTUe COCAUHEHUS C MOJI. MAaCCOM MEHEE
30.000 HaxomIaTCA 31€Ch IMMPAKTUYECKHU B TOM KE
KOHIICHTPALHH.
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KoniieHTparma Kmipene
BemectEo KOHIL. B MOYe
B IIa3sMe B MOUE KOHI,. B IJasBMe
Nat 142 mexe/n  [128 MeKB/n 0,9
K+ 5 60 12
Cl- 103 134 1.3
I'moxosa 100 noc/ 0 nor/ an 0
Moue¢BrHa 26 1820 70
Mouegaa 3 42 14
K-Ta
KpeatvmiH 1.1 196 140
Benok, r/n okomo 70 ' (3113




Peabcopbuus

Kananb1eBas peaOCopOLus IPOUCXOAUT BO BCEX OTIECNAX,
HO MEXAHM3M €€ B Pa3HbIX YUaCTKaX HCOTMHAKOB.
IIpouecchl peadcopOLK MOTYT ObITh AKMUBHBIMU VIU
naccueHnvimu. JJ1s1 aAKTMBHOTO TIpOIeCcCa, KpOMe HaTUIHS
CIICHU(DUUECCKUX MPAHCROPHIHBIX CUCHEM TPEOYETCs eIle
U IHepzus. 11accCuBHBIC MPOLIECCHI UAYT 0€3 HCIIOIb30BAHMUS
SHEPrUux Ha OCHOBE (PU3UKO-XHMHYECKUX
3aKOHOMEPHOCTEM.

Paznuyaercsa peadbcopOnus B:
a) MPOKCHMAaJIbHBIX KaHAIbIaX,
0) netie ['enie,

B) IMCTAIbHBIX KaHAJIbIIAX,

') coOUpaTebHbIX TPyOOUKaXx.
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IIpakTH4YeCKH MOJHOCThIO peadcopOupyrTCa AMUHOKUCIOTHI,
IJII0K03a, BATAMMHBI, 0€JIKH, MUKPO3JIeMeHThI. B 3TOM K€ oTaeie
peadcopoupyercst 0K0J10 2/3 600bl u Heopeanuyeckux uonog: Na',
K*, Ca*> Mg”', CI', HCO,’

3nech peadcopOupyrOTCs Te BellecTBa, KOTOPbie HE00X0AMMBbI
OpPraHu3My JJisi o0ecnedeHus ero Ku3HeaesiTeJJbHOCTH, Kak ObI 1O
omuOKe Mmomapinue B Mouy. MexaHusm peadcopouuu
MOAABJIAIOIIEr0 00JBbIINHCTBA YKA3AHHBIX BbIlIE COeANMHECHU
NPSIMO MJIM KOCBEHHO B3aMMOCBS3aH ¢ peadcopoumeii Na™.




MexaHn3mbl peabcopbumm
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Peabcopbunsa HaTpus

[TyTs akTHBHOI peadbcopOimu Na' yepes KIIeTKH
MO>KHO pa30uTh Ha 3 ATana;

a) IIEPEHOC MOHA YE€Pe3 allMKaTbHYI0 MEMOpPaHy
SUTEINAIILHBIX KJIETOK KaHAJIbIICB,

0) TpaHCIIOPTUPOBKA K 0a3aJIbHOM WU
JaTepalibHON MeMOpaHaM,

B) IEPEHOC MX YEpe3 YKa3aHHbIC MEMOpPaHEI B
MEKKJICTOYHYIO JKUJIKOCTb, a4 3aTEM B KPOBb.

OCHOBHOM ABMXKYILEH CHIION peadcopOoLuu
ABIISIETCS epeHOC ¢ noMoIbio Na, K- AT@a3sl
(Hacoca) yepe3 0azoarepalbHYI0 MeMOpaHy. JTO
CO3/IAET B KJIETKAX HU3KYIO KOHILICHTpALUIO /NVa.




MexaHu3m peabcopOLunn rMoKo3bl U

AMWMHOKUCIIOT « Timoxo3a m

AMHUHOKMCJIOTHI
peadcodOupyroTCH ¢
IMOMOIIb IO
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PeaBcopbuma rmokoss!
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MeMOpaHy:
PeaScopBLUnA aMUHOKUCNOT N3 KjdeTKku OHU

BbBIXOAAT IMACCHUBHO

Na Na' 10 rPaNenHTy
- J0mV KOHIeHTpanuu, a Na
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KMCNOTD! KUCNOTB! KUCNOThI HaCoCOM.

Jlajiee — B KpOBb.
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r_|'| |.O|<03yp|/| = IIpy moBBINIEHUH KOHIEHTPAIMH IJIIOKO3bI
B KpoBH Bbilne 1 mmoJib/a (okouio 1,8 r/i),

MOIIHOCTH TPAHCIIOPTHOM CUCTEMbI
CTAHOBUTCH HEAOCTATOYHOM 1J11 MOHHOM
peadcopouuu. 1 BO BTOPpUYHOM MOYe

Pl 110SIBIISIOTCSI TIEPBbIE CJIe/bI

BV 1 epeadCcopONpPOBaHHOM IIIOKO3EI.

Peabcopbuuna

5 ’ 4
o ToaHenop B 1 /1o koHueHTpauuu 3,5 £/, 3TOT POCT He

MAESN Y Hem, NPSIMO MPOMOPIHOHAIEH, TAK KAK ellle

Sxexpeumts OCTAKTCH He3a1eiiCTBOBAHHBIMM, YACTh

Hopotrm. & TpancnoprepoB. Ho Haunnag ¢ 3,5 r/i,
BbIBe/ICHHE INTIOKO3bI C MOYOH CTAHOBHUTCH

B BN B T S s s T Y

T L 11D SIMO TIPONIOPIMOHAIBHBIM KOHIEHTPAIMU
YpoBeHb hUNBTPYEMON MMIOKO3bI MriMUH
€€ B KPOBM.

IHosHas 3arpy3ka MeMOpPaAHHBIX CUCTEM
peadcopOuMM IIIOKO3bI Y MYKYMH
MPOMCXOTUT NPH nocrymiaenuu 2,08
MMOJIb/MUH (375 MI/MHUH) IJIIOKO3bI, 4 Y
KeHmuH - 1,68 mmouab/mMmun (303 Mr/MuH)
npu pacdere Ha 1,73 M> moBepxXHOCTH.



[Netnga FeHne 2) IMUTEINI TOHKOTO
HUCXOISIIIEro 0T/Ie/Ia MMeeT

HeJeBUAHBbIE IPOCTPAHCTBA
IMPUHOHU 10 7 HM,

0) yeM Jajblie B MO3IroBoe
BeleCTBO CIIYCKAETCHA NMeTJIs,
TeM BbIIIE CTAHOBUTCH
OCMOTHYECKO€ JaBJICHUE
OKpYXKAKIIel MEKKICTOUYHOU
Kuakoctu (¢ 300 moem/inB Kope

a0 1200-1400 mocm/ix Ha
BEPXYIIKe COCOYKA);

HUCXOJALLEE KONEHO METNM rEHNE

R ;, i @K o
P * HCO, B) BOCXOJsI1IIee KOJICHO IOYTH

<%, ocmoc /

HCIIPOHUIIACMO /I BOIABI;

) SNUTEINI BOCXOASIIIET0
oTeJIa AKTUBHO, C TOMOIIBIO
TPAHCIMOPTHBIX CUCTEM,
BbIKAYMBAECT KAK HATPUH, TAK U
XJIOP.




[loBOPOTHO-NPOTUBOTOUYHLIU

Boma moxkugaer ¢puiabrpar Ha
MexXaHu3mMm netnv FeHne

BCEM MPOTSKEHNH HUCXOASIIIEr 0
KOJIEHA, YTO 0o0ecnneunBaeT
peadocopoumio 31ech 0K0JI0
15-20%. ee 00beMa OT NePBUYHOH
MOY M.

B cBfI3M ¢ BLIX0AOM BOALI
OCMOTHYECKOE JABJIEHUE MOYH
NMOCTENEHHO NMOBLIINAETC SN
CBOEro MAKCUMYMAa OHO
JAOCTUTAET B 00/1aCTH NOBOPOTA
NMeTJIN.

300 {300 |300

I'unepocMoTHUYecKass MO4a
MOAHMMAETCH O BOCXOAALIEMY
KOJICHY, Ile AKTUBHO TepseT
nousl Na" u CI', BbIBOAUMBIE
o Q pPadoTol TPAHCHOPTHBIX CUCTEM.

+ ;’ . 8 g ; ~ N -
rpancnopy  COMeH Na Ha NACCHONBA TPANCNOPT
R Kt wammH? BoALI M MeTabonmron




[ncTtanbHble KaHanbLa

COBHPATEJIbHbLIE TPYBOUKH

CekpeTtopHble o e
KNeTKH % == MY P

Hute pPCTHUHANIbHbIE
KINeTKH

N,

B nucrajibHbIEe KAaHAJIbLA U
codupare/ibHbIe TPYOOUKH OOBIYHO
HOCTYIaeT 0K0J10 15% o0bema
NePBUYHOIO GUIbTpPaTa U 31€Ch
NPOUCXOMMT paKyibmamueHas
(3aBucumast) peadcopoums,
00yCJIOBJICHHASI BOAHOW cCUTyaluen
OpraHu3ma.

Omna peryaupyercsi TOpMOHAMM —
AJll’ ¥ aab10CTEPOHOM B
3aBMCHMOCTH OT COCTOSIHMSI Op-Ma:

IIpu 00e3BOKMBAHUN OPTraHU3MA
MOYM BbLIEJSAETCH MaJI0, HO OHA

HMeeT BbICOKYI) KOHIEHTPAIUI0
IKCKPETHPYEMBIX MPOXYKTOR.

Hanporus, npu nocTrynjeHu B
OpPraHu3M 00JILIIOT0 KOJINYecTBa
BO/JIbI BLIBOJAMTCSH MHOIO
HU3KOKOHIEHTPUPOBAHHOM MOYHM.



Peabcopbuusa HY

Ko-TpaHcnopT
JKCKpenusa Kajausa coctapjsieT 0koio 10% ot
npopuasTpoBaBumerocsi. OH MOYTH MOJHOCTHIO
peadcopOMpyeTcss B MIPOKCMMAJbHOM OT/Ae/Ie MeT/IU
I'enste. Ho 3aTem K™ BHOBH MOCTYynaeT B MO4y Oj1arogaps
padore Na,K-Hacoca.

B cayuae neooxooumocmu coxpanenus K' ¢ Op2anu3me 6
Hacoce ol 3amensemca na H' .




Criabble op2aHu4yecKue KUc/1ombl U OCHO8aHUS

Cnaowvie opzanuyeckue Kucaomovl U OCHOBAHUA
MOABEPrarTcs, TAK Ke KaK 1 MOYeBHHA, peadcopouuu u
cexkpenuu. OCHOBOU B3aUMOJACUCTBMA ITUX NPOLECCOB
SABJSACTCH HeuoHHaa ougysun. Jlanabie coeTMHEHUA
MOI'YT HAXOJAUTHCHA B JIBYX COCTOAHUSAX:
HEAMCCOLMUPOBAHHOM M TUCCOLMUPOBAHHOM.

B HeaAuCCOIMUPOBAHHOM BH/I€ OHHM XOPOIIIO
PACTBOPSIOTCA B )KMPAX M MOITOMY MOT'YT JIeFKO
AMPPYHIMPOBATH MO IPAAUEHTY KOHIEHTPAUM. A BOT
B HOHU3UPOBAHHOM COCTOSIHMM OHM 3HAYUTE/IHHO XYIKe
IPOHUKAIOT Yepe3 MeMOpPaHbI U M0ITOMY, 3a/1ePKUBAACH
B (puibTpaTe, MOCTYNAKT BO BTOPUYHYIO Mo1y. UcCXoas
U3 3TOr0, peadcopOuus U BbIBeAeHUE YKAZAHHBIX
COCIMHEHUHU ONpeaeasaeTcss COOTHOIIEHUEM B MOYe NX
TUCCOMUMPOBAHHOU M HEAUCCOIMUPOBAHHOM (popM.



[TpUHUMNBL HEMOHHON AN PY3UN

B cBOI0 0uepenn creneHb AUCCONMALMU CJIA0BIX KHCIO0T
1 OCHOBAHUM BO MHOIOM 3aBUCHT OT pH pacrBopa.

IIpu oTHOCUTEIbHO HU3KUX 3HAYeHUunX pH ciadbie
KHCJIOTHI HAXOAATCH B MOYE NMPEUMYIIIECTBEHHO B
HEANCCOIMUPOBAHHOM BH/I€, 2 OCHOBAHUSA - B
TUCCOMUMPOBAHHOM.

I103TOMY B KHCJIOM MOYe CKOPOCTH peadcoponum
CJIA0BIX KUCJIOT BO3PACTAET, 4 3HAYUT, CHUKACTCS
CKOPOCTb UX BblJeJeHUA. B 3TUX YCI0BUAX CKOPOCTH
peadcopOuM CjIa0bIX OCHOBAHUM, HAIIPOTHB,
YMEHBbILAETCH, a BblJAeJeHMe - yBejanuuBaercsi. IIpn
IIEeJIOYHOH cpeae HAOIIIaeTcsa o0paTHass KAPTHHA.

K npumepy, ci1adoe ocHOBaHHe HUKOTHH B 3-4 pa3a
ObICTpee BHIBOAMTCH ¢ KUCJ0M Mouou (mpu pH okoJ10 5).



Ilcnonb3oBaHue B KIMMHNKEe

3aKOHOMEPHOCTH HEMOHHOM TUPy3un
MOKHO HCI0JIb30BATh B KIIMHHUKE NMPH
orpaBjenusx. Ilpu 3Tom HeoOX01MMO
CTPEMHUTBCHA CO3/1aTh TAKYI0 PeaAKIMIO
MOYH, KOTOPas Obl YCKOPAJIA BbIBEACHUC
TOKCHMY€CKOI0 BelnecTBa: npu
OTPABJICHUM KUCJIBIMM BellleCTBAMH
MOYY 3alleJIa4YMBaK0T U, HA000pPOT, NP
OTPAaBJICHUH IIEJTOYHBIMHU - 3AKUCIAIOT.



BbiBeaeHne H+ n ammmaka

B moukax B pe3yJbrare 00MeHa 0eJIKOB 00pa3yeTcss MOYeBHMHA U
aMMMaK.

AMMHAaK 00J1a1aeT BHICOKOW PACTBOPUMMOCTBIO B )KMPAaX U JIErKO
IPOHUKAET Yepe3 MeMOpany B puabTpat. U ecim ero 3aech He
CBSA3aTh, TO OH TAK K€ JIET'KO MOKET BEPHYThCH B KJIETKY, a 3aTeM
U BO BHEKJICTOYHYIO KMAKOCTH. HOo B MoUe nporekaer peakuus
CBSI3LIBAHMA aMMuaKa ¢ H 6iiarogapst yemy aMMHaK HAXOHTCS
B PABHOBECHOM COCTOSITHUHM ¢ aMMOHUEM:

NH, + H" <==> NH 4+

Hon ammonusa nioxo npoHuxKaem 4epes Memﬁgzauu U, C6:13bl64:CH C

KamuoHamu, 8bl0e11emcsa ¢ MOYOIL.

B kileTKax KaHAJIbIIeB HMEETCsl BbICOKAsi aKTUBHOCTD (pepMeHTa
Kapooanzuopasvt, 0J1arogapsa 4emMy 371€Cb U3 YyroJdbHOH KHCJI0ThI
oopasercs muoro H™:

H,0 + CO,<==>H,CO,<==> HCO, + H'
H' B Mmouy mocTynaer u npu padore N ., H -Hacoca



Cekpeuuns

. o0

JKCKpeuuss MOYeB/WHbl HAaNPAMYH 3aBUCKUT
0T CKOpPOCTW MOUYETOKa B HedpoHe.

Cekpeuus - npouecc,
HANPABJICHHbIA HA AKTUBHbIU
Iepexoa BemecTsa u3 KpoBu
WM 00pPa3yIOIIMXCH B CAMUX
KJIETKAX KaHAJIbLEBOI0
MUTEe U B mouy. OHa MOKeT
ObITb AKMUBHOU, TO €CTh,
MPOUCXOAMT C
HUCI0JIb30BAHUEM
TPAHCIOPTHBIX CHCTEM H
yHeprum (AT®). B 1anHOM
cJiyyae OHA coBepuIaeTCsH
NMPOTHB KOHIEHTPAIUOHHOI0
WJIH YJIEKTPOXHUMHYECKOI0
rpajveHra.

Haccuenan cekpeyus naer Nno
(PMBUKO-XUMHUYCCKUM
3aKOHAM.



MouyeBnHa 1 npoLecc obpasoBaHUA MOYN

IIpoueccsl peadcopOUMH, ceKPEelUU U IKCKPEIMH MOYEBHUHbI
BeCbMAa BAsKHbI JIJI1 BCero Moueoo0pazoBanusi. OHHU He TOJbKO
o0ecneYyrBalOT BblJeJeHHe MOUYEBUHLI, HO U HTPAIOT 0CO0YI0 POJIb
B MeXaHM3Me OCMOTHYeCKOr0 KOHIEeHTPUupoBaHusi MouM. Eciiu B
HAPYKHOU 30HE MO3I0BOI0 BeleCTBA MOBbILIEHUE 0OCMOJIAPHOCTH
00YyCJIOBJICHO IVIABHBIM 00Pa30M HAKOIJICHUEM €oJIell HATPU A, TO
BO BHYTPEHHEM CJI0€ HAPSIAY ¢ HUMH Ba)KHYI0 POJIbMIpaer
MOYE€BHMHA.

Hau0OoJs1ee npoHMiaeMsbl 1Ji1 MOUYEBHUHbBI T€ YYACTKH
coOMpareJIbHbIX TPY0OOUEeK, KOTOpPbIe PacCloJI0KeHbI BO
BHYTPEHHEM MO3IrOBOM BelecTBe Mmouxku. K Tomy ke
MPOHMUIIAEMOCTD 3TUX OT/AEJI0B K MOYE€BHUHE peryjJaupyercs
ypoBHeM sazonpeccuna (AAI') (ctumysitop). Peabcopoupyemas
3/1eChb MOYEBHHA, CO31aBasi BLICOKYI0 OCMOMOJIIPHOCTD
MHTEPCTUIIASI MO3I0OBOI'0 BeleCTBA, BJIMSIET HA AKTUBHOCTh
peadcopOuuu Boabl. [lo3TOMY npy NUTAHUU MaI00€eIKOBOM
NUIe, Koraa oopasyercs MeHbllle MOYeBHHbI, padoTa
KOHIIEHTPAIMOHHOI0 MEXaHU3Ma YXYAIIAeTCs.




Perynauna mo4yeobpasoBaHuUs

KpoBoTOK:

Muocennaa aymopezynauus.

CyiKkeHue cocy1oB
BbI3LIBAIOT:

ancuomensun I1;

IPOU3BOJAHbIC APAXUTIOHOBOM
KUCJIO0TbI — MPOMOOKCAH,
JICUKOMPUECH

U PSAJ APYTrMX TOPMOHOB.

Bazoaujaararopamu o0eux
COCY/I0B SIBJISIIOTCS

auemuixoaun, 0opamun,
2UCMAMUH, NDOCMAUUKJIUH.

Mo4yeoOpa3oBaHue:

AJI' (runodus) co3maer
YCJIOBHUS AJIsI
peadcopOMM BOABI

Anboocmepomn,- TOpMOH
KOPKOBOI'O BEHIECTBA
HAIMOYCTHUKOB —
o0eCIeunBaeT
peabcopOIuo Na.

Hampuuypemuueckuu
2OPMOH IPEIACEPIAUN -
00EeCIICUYNBACT CHUKCHUE
peabcopOumu Na.



FOkcTarnomepynapHbein annapart (KOM'A) —

perynaumd rno4ye4Horo KpoBOToka peHMHOM

o™ Pesége CHUXKEHUE
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Cynpa-
onTu- |
yeckue

HEWPOHbI
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TOPOB Kapo-
TUAHOro

CUHYCa

+MNapaseHTpuU-
KYNApHbIE
HEWPOHbI

AOl

OOpa3oBaHue
BazonpeccuHa (AJLl)
IIPOUCXQIMUT B
TUIIOTAISIMYCE OTKYy/la OH
10 HEUPOHAM MOCTYIIACT B
HEUPOrunopu3.

Perymupyercs oOpa3oBaHue
C TTIOMOIIIBIO
OCMOPEILIENITOPOB,
KOHTPOJIUPYIOIIHNX
OCMOTHYECKOE J1aBJICHUE
KPOBH.




