«YTBEPXIAIO»
I'nasuenit [ocynapcTseHHEI CaHUTapHEIH
Bpad Poccuiicko#t ®enepariau

Ilepaeiii 3amecTuTems MunucTpa

3npasooxpanenus Pogeniickofi ®eneparun

. OHHINEHKO

JlaTa BBEzeHHS - ¢ 1 o A4,

Memooduueckue yxaszanun
no onpedeneruo OCIAMoYHEIX Konuvecms penoxcanpon-P-smuna u
enoxcanpona-P 6 3epre u conome 3¢pHOBLIX KONOCOBBIX KYNbMYP

MeMoOom 8bICOKOIPPexmusHoil HeudOKoCMHOE xpomamozpaguu.

1. BBognast 4acThb.
®rpma npoussoguTens: 3A0 Pupma «Asrycm (Poccus)

Topropoe Hassanue: JlacTik
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https://meganorm.ru/Data2/1/4294847/4294847710.htm

Heficteyromee semectso: PeHOKCAanpon-P-3THi
Stunossii adHp (R)-2-[[4-(6-xn0p-26en30xcazonun)okcu]peHokcH]

nponxoHoBoi kucaots! (TUPAC)

N\\\ C!Hz
- 0—CH-C-OC,H,
POWOnay

Ommnuprgeckas popmyna: CigH;6CINO;

Monexynsipras Macca: 361.8

BecuBeTHOE KPHCTAJLUIMIECKOE BEMECTBO Ge3 3anaxa

Temneparypa ruiasnenud; 89-91°C,

Jaenenue napos mpu 20°C: 5.3-107 Ia

Koadduuuent pactpenenenns B CHCTEME H-OKTaHOJI/BOJA:
logK,,=4.58

PactsopumocTs (B 1/ pacTBoprTent) npu 20°C: aneron-200;
Tomyon — 200; sTunaneraT — Gonee 200; ranon — 24; soga - 7-107

Bemectso crabmmsHo B TedemHe 90 gmedt npm 50°C, He
paspymiaerci Ha CBeTY. Heifrpammme 4, oco0eHHO, IENOYHEIE
PacTBOpPEI HeCTaGHIBHEY: DTsp cocraBaser 1000 nueit npu pH 5; 100

nuei npu pH 7 u 2,4 mus npu pH 9.

Kparxas TOKCHKOJIOIHYIECKas XapaKTepPHUCTHKA!

Ocrpas nepopansHas TokcHIrOCTE (LDso) st xpeic — 3150-4000
Mr/kr, nas Meimei — Gonee 5000 Mr/kr; octpas nmepManbmas

tokcugHocTe (LDsp) mns xpeic — Gonee 2000 wmr/xr; octpas
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vHTanAuondas TokcuaHocTh (LCsp) mis kpeic Gomee 1.224 wmr/n
Bo3nyxa. (DeHOKcanpon-P-3THN He BHISEHIBAET pasHpAXKEHHS KOXH,
(LCsp) nns pei6 — 0.46-0.58 mr/n (96 5ac,)

<Deaox<canpon-P ~OTHJI MRJIOTOKCHYCH IUIA OAEJI, ITHII, HOXKIASBRIX

uepBei.

Iuruenngeckue HopMatHse! ([TH 1.2.1323-03) mia derokcanpon-
P-atuna B Poccnn: OZIK B nouse — 0.04 mr/xr; ITIK B BOzie BOZOSMOB—
0.0003 mr/am®; OBYB B Bo3xyxe paGoseii 30u51 — 0.06 Mr/v’; MITY mwis
3epHa XJIeOHBIX 371aKOB, MOPKOBH, CBEKJIB! CTOJOBOH, ITOACOMHEYHHKA
(macn0) 1 nyxa — 0.01 Mr/kr, ceexIsl caxapHoi, con — 0.05 mr/xr;

xamycTsl — 0.02 Mr/xT; panca, ropoxa — 0.2 Mr/xr.

OcroBHolt MeTabosmT dpenokcanpon-P-atuna: penoxcanpon-P.

(R)-2-[4-[(6-xn0p-2-6en30KCa30MHI)OKCH JPEeHOKCH]-

rpontHoHoBas kucnota (IUPAC)

N CH,
AN !
N *O—@——O-CH—COH
ci o’ g
Omnupuueckas opmyina: CigHi2CINOs

Monexynspras macca: 333.7

Caetio-6exxeBoe KPUCTAIITHIECKOE BEILIECTBO CO CnabeIM

XapaKTepHBIM 3a11axoM
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Temneparypa mwiasieHus: 155-161°C

Jasnerne napos npu 20°C: 1.8-10% ITa

KosthdruuenT pacnpeieneHns B CHCTEME H-OKTaHOJ/BOAA!
logK,,=1.83 - 0.24 (pH 5 - pH 9)

PactBopuMocTs (8 1/it pactBoprTens) npu 20°C: romyon — 0,5;
MeTaHoJ — 34; aTHanerar — 36; aueroH - 80; Boga — 0,27 (pH 5.1) u 68
(pH7.0)

Hpyrue (bU3HKO-XUMHIECKHE 71 TOKCHKOJIOTHYECKHE
XapaKTePHCTHKH (eRoKcanpona-P oTcyTCTBYIOT.

Iuruenndeckue HopMaTHBEL st (eroxcanpona-P B Poccuu me

YCTaHOBJCHEI.

O6nacTs NpHMEHEHHs TIpenapara:

PeroKcanpon-P-3THiI — [MOCIEBCXOAOBEIH I'epOUIHA CHCTEMHOTO
OeificTBHS M3 TIpyImnsl HATHOMTOPOB CHHTE3a JXHUPHBIX KHCIOT. B
KOMOHHAIHH C aHTHEOTOM — Me(hEHIHp-IUITHIOM HCHONB3YETCS Nt
YHAYTOXKEHHS ONHONETHHX 3J1aKOB B IIOCEBaX 3€PHOBHIX KONOCOBEIX
KyIbTyp B TOM 9YHCJIE SIMEHS, TyBCTBHTENBHOTO K JEHCTBHIO ONHOrO
(enokcanpon-sTina. B HacTosAImee BpeMs Npenapar, COAEPXKAIIHK B
kagectBe JIB denoxcanpon-P-otun (69 r/m), a B Ka9ecTBe aHTHHOTA -
mebennup-quaTun (75 r/n), nox TOProeeIM HasBaHHeM JlacTHk
IPOXOOUT PEerHCTpPalHOHHbIe HenbiTaHus B Poccun m ctpanax CHI na
03MMOH H SpOBOH MIIEHHIE H APOBOM SYMEHE B  KA4ecTse
MOCEBCXOA0BOrO repbumuaa npu HopMe pacxoma 0.6 — 1.2 n/ra u

OIHOKpaTHOH 06paboTKe 3a CE30H.
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®enokcanpon-P-3tun — nabHABHOE BEINECTBO M B PACTEHHAX
6B1cTPO MeTaGoMA3sHpyeTcs 0 HOCTATOYHO CTabHIBLHOTO COSAHHEHHS —

¢denoxkcanpomna-P.

2. Meronuka omnpeneneHus (eHokcanpon-P-aTuia n
teHoxcanpona-P B 3epHe H COJI0Me 3€PHOBBIX KOJOCOBBIX
KYJABTYP MeTOXOM BbICOKOIQ(EeKTHBHON KHAKOCTHOH

xpomaTorpadumn.

2.1. OcHOBHBIE NOJIOKEHNS.

2.1.1. TTpyAIMN METONUKH.

Mertonuka OCHOBaHAZ Ha ONpeXelieHHH (eHokcanpon—P-sTuma u
ero Merabosnra ¢eHOKcampona-P MeromoM BEICOKO3G(EKTHBHOM
XUAKOCTHOH xpomaTorpadun (BOXX) B obpamenso-(ha3oBoM pexume
€O CHEXTPO(OTOMETPHICCKHM HETEKTOPOM NOCHE NPEABAPHTENLHOTO
H3BIEYECHMA IEPEIHCICHHEIX KOMIIOHEHTOB BOJHEIM allETOHHTPHIOM C
TIOCHEXYIOIMM KOHIEHTPHPOBAHHEM H OIHCTKOH DKCTPAKTa B CHCTEMax

HECMEIUBAIOIIUXCA pacmopm'enei& H Ha KOJIOHKax ¢ COpGCHTaMH.

KomudecTBennas o6paGoTka pe3ynsTaToOB aHajgyu3a HPOBOAMTCH

MeTOxOM abCONIOTHON KarHGPOBKH.,

2.1.2. V36upaTenbHOCTh METONUKH,
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B npennaraeMeIX  YCHOBHAX — METOAMKA

creundutga

B

[NpUCYTCTBHH JPYTHX IICCTHIHAOB, NPHUMEHACMEIX B HHTEHCHBHOH

TEXHOJIOTHH BHIpAIHBaHMA 3CPHOBRIX KOJIOCOBBIX KYJIBTYD.

2.1.3. Merponorugeckas XapakTepPHCTHKA METONA

Tabmuna 1.
Merponorraeckue napamerps Merona (P=0.95, n=20).

ARaNTN3HpYy MBI Tlpenen JAnanason Cpennee Orn. crann. | Hosepur,
ofmekT ofnapyxenus, | ompeaenseMol 3HAYCHHE OTKJIOHEHHE. | MHTEpBaa
mr/Kr KOHIEHTPalyH, | ONPeNeIen s, (6./%), % cpesHero,
mr/Kr % %
denoxcanpon — P — atun
3epHo 0.005 0.005 - 82.1 1.6 +3.1
0.025
Conoma 0.01 0.01 -0.05 78.9 1.8 +3.8
derokcanpon — P
3epHo 0.004 0.004 — 77.8 1.9 +3.5
0.025
Conoma 0.008 0.008 — 71.5 2.1 3.9
0.05

*- IpH COOTHOINEHHH CHrHall/ IOyM PaBHOM 5

g2




Tabmnma 2.

Tlonnora  ompemenenus  deHokcanpon-P-stmia (PD) n
(enokcanpona-P () B MOOENLHEIX MaTPHIAX (n=5)
h Marpuna Breceno OTKpBITO JosepuTensHbIi
O0 unu O, O3 unu O, HHTEpBa
Mr/Kr MI/KT cpenuero, %
®enokcanpon-P-aTuin
0.005 80.1 +5.0
3epHO 0.01 81.3 +4.6
0.015 82.9 +3.7
0.025 84.2 +3.5
0.01 75.6 +5.2
Conoma 0.02 76.9 4.4
0.03 80.9 +4.0
0.05 82.1 +3.9
®enoxcanpon-P

0.004 75.3 5.4
Hepro 0.01 76.1 +4.6
0.015 79.4 +3.8
0.025 80.5 +3.2
0.008 76.1 52
Loitoma 0.02 77.8 +4.4
0.03 77.1 +3.9
0.05 79.2 +3.1
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2.2. Ilpn6opet, n1aGopaTopHas nocyaa.

XupkocTHEI#t xpomarorpad BEICOKOH 3(Q(EKTHBHOCTH (QUPMEI
“Agilent Technologies”, mogems 1100 (CILIA) s nxo6o#t aHanorHaHsi
[0 TEXHHYECKMM XapaKTepPHCTHKaM, O0OO0pYHOBaHHBIA BaKyyMHEIM
[erasaTopoM, TEPMOCTATOM KOJIOHOK, CIEKTPO(QOTOMETPHIECCKHM
JETEKTOPOM C H3MepseMoit JIHHOH BOIHEI ¥ 06of cHcTeMol moxadw
TIOABINDKHON (askl.

Komonka amanuwradeckas Zorbax SB C18 (CIHA) (cpemmwmit
pa3sMep 9acTHIl 5 MKM) MIHHOA 250 MM M BHYTPEHHHM XHaMeTpoM 4.6
MM HJH aHaJIOrHYHas, HCIBITaRHAA (QHPMOH-H3rOTOBHTENEM.

TleTeBoH MEXKEKTOp C I03MPOBOTHOMN TeTelf BMECTHMOCTEIO 20
MM,

Muxpommmpur gna BOXX ¢upmer “Agilent Technologies” mmm
mo60H aHANOTHIHEI BMECTHMOCTEIO 50 MM,

Ilpubop ang momyderMs oco00 9UCTOH (HeHOHW3HPOBaHHOH)
BOABl «BogmoneH» HmM mO00H AaHAIOTHYHEIH IO TEXHHYECKHUM
XapaKTCPHCTHKAM.

Becrl nabopatopurie GR-200 dpupMmer A&D, Snonns 2-ro xiacca
TOYHOCTH (3aperucTpupoBansl B Poccmiickom [ocymapcTBeHHOM
peecTpe CpeAcTB H3MepeRnmH moxm Ne 18902-99) wmmm  mro6kle
4HAJIOTHYHBIE TTO METPOJIOTHIESCKHM XapPaKTEPHCTHKAM.

Banna ynerpassykoeas FINNSONIC OY (Ounnaanus) wimm

aro6ast aHaJOTHIHAs [10 TEXHUYECKUM XapaKTEpUCTHKAM,

Kon6r! MEpHEIE C MPUTEPTHIMH HITH HONHITHICHOBBIMH IIPOOKaMH
1o FOCT 1770-74 BmectuMocTsIo 50, 100 1 1000 oM’
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TluneTkH HM3MEPHUTENbHEIE ¢ PACIIHPEHHOH TIPamyHpOBKOX H
nonusM cmmsoM o T'OCT 29227-91 BMectmocTso 1,2, S 1 10 e,

[umamnapst Meprste o TOCT 1770 sMecTMocTEIO SO 11 500 e,

Kom6sr  octpononHble ¢ NpHNUMGOBAHHEIMH  mpobxamu
BMecTHMOCTBI0 100 1 250 ev® o I'OCT 25336-82.

Tepexon ¢ 6oxossm otBoftoM o 'OCT 8682-70.

Boponxu ¢ ¢unsrpom Iorra Ne3 mo 'OCT 8682-70.

Boporku crexnaaasie o F'OCT 8613-64.

CrexiasHHas KOIOHKA JIfi TNpPenapaTHBHON xpomarorpaduu
JUTHHO# 0Ko10 300 MM H BHYTPEHHHM JHAMETPOM OKOJIO 12 MM.

Craxan naGoparopseiii Tuma BH-50 aMecTuMocTErO 50 oM’

KonGst  xommgeckwe ¢  npHuumMGOBaHHEIMH  Hpobkamu
BMecTEMOCTHI0 200 eM® o TOCT 25336-82.

BOponKH HemuTeNBHbIE BMecTHMOCTEIO 100 B 500 cM® mo TOCT
25336-82.

xad cymmaereni IIC-1/80 CITY IITDK 6819454.006 (TY
3443-010-00141798-01) nmu moGoH aHANOTHYHEIH, NPHTOHBIA IS

HORAEPKAHUA TEMIIEPATYPEI He Meree 150°C.
Poropro-nrenounsifi ucnaputens LABOROTA 4000 dupmer
“Heidolph” (I'epMaHKs) WTH aHAIOTHTHEIH,
Hacoc Baxyymasiii BogocTpy#nsii no F'OCT 10696-75.
MernbHuua anekTpuyeckas naboparopuas nmo TY 46-22-236-79

HJTH aHAJIOTHYHAS 110 TEXHHYECKHMM XapaKTePUCTHKAM.
TIpuGop s neperoHKH AKUAKOCTEH NPH aTMOCHEPHOM NaBIEHHH.

HcTrounsK 9HCTOrO CXaroro Bosmyxa (6ammoH wmim Ge3macisHelil

KOMIIPECCOP) HITH M060ro YHCTOro HHEPTHOTO rasa.
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Habop ana ¢unetpaups smoentoB a1 BOXX  dupmm
“MILLIPOR” uiI#t aHAIOTMIHEIH ¢ THAPOMHILHEIMH (YTOPOIIACTOBEIMH

membpanami tana MOOKT nopacrocreio 0,45 mxm mo TY 6-55-221-
1323-93.
Habop mns ¢uisrpanmu npo6 mra BOXKX ¢upmer "MILLIPOR”

HITH aHAJIOTHIHEIH C KallpOHOBEIMH MeMOpanaMH nopucTocTeio 0,2 MKM,

PH-merp-rionomep OKCIIEPT-001 ¢mupmer  «DKOHHKC-
OKCIIEPT» (TY 4215-001-52722949) mm mr060if aHaJOrHIHEIN 10

TEXHUICCKHM XapaKTCPHCTHKAM.

OnexTpox. crexnsHHsii xomOuauposanmeii THHa JCK-1060117
(TY 4215-004-35918409).

CrexyioBara, OTMBEITAd I'eKCAHOM H BHICYIIEHHas IIPH TeMIEpaType
150°C.

2.3. PeakTHBBI M PACTBOPHTENH,

CranpapTE ofpasen ¢erokcanpon—~P-sTuna ¢ comepiKaHHeM

OCHOBHOrO Beniecrsa 98.4 mac. %.

CranpapTHeIf  oOpasen,  deHokcanpoma-P ¢ comepixaHHeM

ocHOBHOrO BemecTsa 99.1 mac. %.
AnerosuTpun Mapku «oca» (TY 6-09-14-2167).

Bonga mucrmnmmposarsas no I'OCT 6709, menorW3HpoBaHHAA

(ynmenbHas mpoBoauMocTs He Gonee 0,12 MxS/cm).
T'excaH Mapku «x3» 1o TY 6-09-3375-78.
JXKemneso (II) ceproxucmoe mapku “xa” no I'OCT 4148-78.
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Kanus nepmanranat Mapku “x49” mo F'OCT 20490-75.

Kansius xnopup Mapku “xa” o T'OCT 4161-77.

Kucnora oprodocdopras mapkxu “x3” no 'OCT 6552-80.

Kucnora cepras mapkm “x9” mo 'OCT 4204-77.

Kucnora xnopucroBofoponnad Mapku “x4” no 'OCT 3118-77,

I'mppoxcun RaTpus Mapks “xa” o 'OCT 4328-77.

Cysnsdart natpus 6e3Boansiii Mapiu “xa” no F'OCT 4166-76.

KapGonar narpus Mapku “xa” no I'OCT 83-63. |

Meranon mapxu “x3” o I'OCT 6995.

Oranauerar Mapku “xa” mo 'OCT 22300-76.

Odup auaTHIOBHIH MeguuuAcKui o 'OCT 6265-74.

A30T CxaTEI 6anoHHEIN MapkH “oca” mo 'OCT 9293-74.

Oxcup amOMHEHS U1 XpoMaTorpadyy HEHTPaNBHEL CO CPeIHEM
pasMepoM "gacTul 70 MxmM.

Cunnkarens i1 xpoMarorpadun dupmsr Merck (grade 60, 70 ~
230 mesh, 60 A).

Omoent I pna npenapatwBBOH KONOHOYHOM Xxpomarorpadum:

CMeCh STUNALETaTa | rexcana (3:97 no o6beMy).

Omoenr II ana npenapaTHBHOM KONOHOYHOH Xpomarorpadum:

CMECh 3THJIANETaTa H rexcaHa . (1:4 no obsemy).

Omoent Il pus npenapaTHBHOH KONOHOYHOW XpoMaTorpadmm:

CMECH 3THIIaneTaTa B Metanona (7:3 mo obbemy).

HMopsmwxnas dasa Ne 1 s BOXX: cMech aneroHuTpria H BOIH

B 00BEMHOM COOTHOMEHHH 3:2.

TMomemxuas gaza Ne 2 s BOXKX: cMecs alleTOHHTpPHIIE, BOMBI H

opTodochOpHOH KHCIOTE! B 06BEMHOM COOTHOLIEHHH 49.5:50:0.5,
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2.4. Or6op npob

Ot6op po6 MIPOM3BOMHTCS B COOTBETCTBHH c
“Y HUQUIIPOBAHHBIMA [paBUIaMH or6opa opob
CE/IECKOXO3AMCTBEHHON HPOXYKIHY, NPOXYKTOB MHTaHHA H OGBEKTOB
OKpYXalome! Cpes! Wil ONpeeNeHHS MHKPOKONHIECTB IIECTHITHAOB"

(Ne-2051-79 ot 21.08.79).

Ipo6er noaCcymmMBalOT HO CTAHAAPTHOH BJIAXKHOCTH H XDaHAT B
CTEKIMHHOMN HIIM NIOJIMITHICHOBO! Tape IIpH TeMmeparype He Bime 4°C
He Oomee 3 Mecsanes; nepex aHamu3oM O0Opasmbl pasMalbIBalOT Ha

MEIbHHUHE.

2.5, IlogroToBKA K aHANH3Y

2.5.1. [TonroToBKa ¥ OYMCTKA DACTBOpHTENeH H DEaKTHBOB

OpraHuaeckue pacTBOPHTENH Hepel HayajJoM paboTH OYHINAIOT B
COOTBETCTBHH C THIOBHIMH METONHKAMH. ['€KCaH BCTPAXHBAIOT B
JETUTENEHON BOPOHKE ¢ HeGONLIIMMHA MOPIMAMH KOHIIEHTPHPOBAHHOMH
CEpHOM  KHCIIOTEI [0 MNpeKpalieHHs BH3yalbHO Habmozaemoro
OKpAIUMBaHHS  CBEXEH  NOPUMH  KHCHNOTEL.  3aTeéM  IeKcaH
TIOC/IEOBATENIBHO NPOMEIBAIOT BOJOH, 2 %-HEIM BONHEIM PacTBOPOM
THAPOKCHIA HAaTpHi, NOCIE Hero CymaT Haj TI'HAPOKCHAOM HATpHi M
HEPETOHSIOT.

OTHIALlETaT BCTPAXHMBAIOT B JENATEIbHOH BOPOHKE C PaBHEIM
06BemMoM 5 %-Horo pacTBopa KapOoHaTa HaTpHA, CYIIAT HAX XJIOPHCTHIM
KaJIBLIHEM H MEperoHsioT Hajl CBeXenpoKaneHHsM npu 150°C okcupom

AIFOMHAHHA.
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Jnotanopsii adup (1 1M°) HOCIENOBAaTENBLHO BCTPSXHMBAKIOT B
IeuTeNpHOH BOPOHKE ¢ 20 om’ CBEXENPHUroTOBJICHHOrO NONKUCIECHHOTO
pacTBopa xenesHoro kymopoca (30 r cymedara xemesa M 1.54 r
KOHIIEHTPHPOBAHHOM CEpHOM KHCIOTH B 55 ¢M> BOMEI), 3aTeM ¢ 50 cm’
0.5 %-roro pacrBopa nepMaHraHaTa KajiHi, 3ateM ¢ 50 cM® 5 %-Horo
PacTBOpa IMAPOKCHIA HATPHSA M, HaKOHeN, ¢ 50 CM’ BOJBI, HOC/E YEro
cymar Haj  XJIOPHCTHIM  KaIbOMEM H  HEPETCHAIOT  Hag
CBeXeNpOKaneHHbIM npH 150°C OKCHAOM aNIOMHHUA.

OkcHI amoOMAHHA I XpOMaTorpaguH OYHINAIOT MHOTOKpaTHOH
NPOMBIBKOH# BONOH, omxumaior Ha ¢mnerpe Ilorra, TpRKHBI
TPOMBIBAIOT METAHOAOM M BEICYmmBaroT npu 140°C B Tedenue 15 qacos.

Cunuxarens mId  XpoMarorpadHm  TpPIHKEE — HNPOMBIBAIOT
meranoioM Ha puisrpe IllorTa B BHICymHBatoT NpH 140°C B Tewenue 15

qacos.

2.5.2. Ilpurorosnenue nonemxaeix has mis BOXKX

IompmxHas Gasza Ne 1 mmx BOXX (mng ompenenenus
teHoKcanpon-P-aTHIA).

Otnemsuo ¢buIBTpYIOT alleTOHATPHII u YHCTYIO
JMCTHINMPOBAHHYIO JEHOHU3HPOBAHHYIO BOXY.

B mepHyto xonby sMectrmocTsio 1000 cv® momemator 600 om®
AUETOHHTPHUIA H JOBOAAT 00BEM MO METKH IUCTHUTHPOBAHHON
IenoHu3upoBaHHOH  BopoH.  ComepxuMoe — kxonObl - THIATENBHO
TIEPEeMELIHBAIOT.

TMomswxnast ¢asza Ne 2 gus BIOXX (w1 onpenenenums
(enoxcanpona-P).

B mepryio konby BMecTHMOCTRI0 1000 cv® momemaror 0.5 o’
opTodochOpHON KHCIOTH, npubapmmor 500 cM® OTHHIETPOBAHHOMH
IHCTWITMPOBAaHHONM JEHOHM3HUPOBAaHHOH BOJEl ‘M HOBOJAT 00BEM 10
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METKH aUCTOHHUTPHIIOM. COJIGp)KPIMOe KOJIOEI TUIATCJIIBHO

TnepeMeIIHBaloT,

2.5.3. KonaumuoHupoBanue xpomarorpadudeckol KOIOHKH Ui
B2

Kononky npomeiBaior 25 oM’ alCTOHUTPHIIA, 3a8TEM IIOABIKHOA
hasoi B TeUeHHE 25 MEHYT IPH CKOPOCTH MOJNAYH JITI0EHTa | ¢M° / MHH.
BIIFOIAIOT KETEKTOP M NPOJO/DKAKOT NPOKAYHBATL OJIIOEHT JO

CTabHIH3aLMA HyIeBOH JIMHHH,

2.5.4. IIpUroToBIEHNE CTAHIAPTHEIX PACTBOPOR

OcHoBHOR cTamHapTHEIH pacTBOp GeHokcanmpon-P-stuma ¢
xommerTpamueit 100 — 150 Mkr/cM® roToBaT pacteoperdeM 10 ~ 15 mr
cTangapraoro  ofpasma ¢QeHOkcanponm-P-aTHna ¢ comepkaHMeM
ocHOBHOTO BemectBa 98.4 Mac. % B aNETOHMTPHIEC B MEPHOH Kkonbe
BMecTHMOCTRIO 100 cM® . PacTBOp XpaHAT B XOJNONWIBHHKE NpH

Temueparype He eime -12°C me Gonee 15 cyTok.

Paboune cranmapTHEIE pacTBOpH ¢ KoHUeHTpauuamu 0.05, 0.1,
0.15 u 0.25 MKr/cM® TOTOBST M3 OCHOBHOTO CTAHAAPTHOIO pacrsopa
teHOKcanpon-P-aTiia COOTBETCTBYIOIIMM NOCNEN0BATENLHEIM
pasGaenenveM nonemxkeol dasol Nel ym BOXX (n. 2.5.2).Pactsopu
XPaHAT B XONOAHIbHUKE He 6oyee CyToK.

OcnoBHOH  craHmapTHBIH  pacTBop  (eHokcanmpoma-P ¢
KoHueHTpamuel 100 — 150 Mxr/cM® roTosT pacTBoperrem 10 — 15 Mr
CTaHAApTHOro obpasua ¢eHokcampona-P ¢ coaepxaHueM OCHOBHOIO
BeinecTsa 99.1 Mac. % B aNETOHUTpHIE B MEPHOR KONOE BMECTHMOCTBIO
100 cM® . Pactsop XPaHAT B XONOJHIBHHKE NPH TEMIIEPATyPE HE BHIIIE -

12°C ne Gonee 15 cyTok.
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Paboune craHAapTHEe pacTBOPEl ¢ KomueHrpaumuamu 0.04, 0.1,
0.15 1 0.25 mxr/cM® TOTOBAT M3 OCHOBHOTO CTAaHJAPTHOTO DPACTROpA
¢eﬂoxcanpona;P COOTBETCTBYIOUIHM TOC/IENOBAaTENbHEIM pasbaBieHHeM
nomBKHOH dazoft Ne2 mm BIXKX (mm. 2.5.2).PacTBOphl XpamAT B

XONOJUIBHHKE He fosiee CYyTOK.
2.5.5. TToctpoeHue kanuOpoBoYHEX rpaduKoB

Jns  nocTpoeHMs kamuOpoBOYHOro TrpadHKa B  HEDKEKTOD
xpomarorpada BBOJZAT no 50 Mkn paboduero CTaBOapTHOTO pacTBOpa
derokcanpon-P-stana ¢ koruentpammeit 0.05, 0.1, 0.15 1 0.25 ma/cr’
wmr  pabowero  crammapTHoro  pacrsopa  (emokcanpoma-P ¢
xornenTpangeii 0.04, 0.1, 0.15 u 0.25 mia/em’. OCYmMECTBIAIOT He
MeHee 5 mapaUIeNBHBIX H3MEPEHHH [UIA KakJOH KOHIEHTPalMH
KaXZOTo BemecTsa. [N KaXZOoro BEMECTBa CTPOAT KamuOpoBOYHEIH
rpaguK 3aBHCHMOCTH IUIOMAAM XPOMATOrpaduvecKoro mHKa B
OTHOCMTENIBHEIX €IHHMIAX OT KOHIEHTPAlMH BEINECTBA B PacTBOpE B

MKr/cM’.

2.5.6. TloxroroBka fpenapaTHBHON KOJOHKH C _ OKCHIOM

amIOMHMHHA M OYHCTKM  CKOHIGHTDHPOBAaHHOTO  JKCTpaKTa
thenoxcanpon-P-atuna

B HWKHIOK 9acTh KOJOHKHM IOMEINAlOT HeGONMBIDOH TaMIOH M3
CTEKIIOBATH, 3aKPHIBAIOT KpaH H NpWmMBaroT 10 cM’ rexcana. 3areM B
KOJIOHKY OBICTPO 3ajiMBAalOT NPH INOMOINH CTEKIAHHOH BOPOHKH
cycrmemsmio 5 r© oxcuma amomurus B 20 cM® rekcaHa. JaioT
PacTBOPHTEMIO CTedh [0 BEPXHETO Kpad CcoOpOeHTa, mnocme d9ero
MpOIYCKAIOT depe3 KONOHKYy pactsop 170 Mr momsr B 30 o
STHJIALIETATA CO CKOPOCTHIO 1-2 Karumw B cexyHuy, 3aTem 10 M rexcana.
Jaror pacTBOPHTEIIO CTEYh IO BEPXHETO Kpas cOpGeHTa ¥ IOMEemAloT Ha
Hero 2 r GespomHOro cynbdara Hatpua. Konowky mpomssator 10 oM’

TEKCaHa, IOCJe 9ero OHa roTosa x paﬁorc.
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2.5.7. TIpoBepka XpoMaTtorpadhHdeckoro OBEAEHHUI

Qenoxcag;gon-P -9THJIA Ha KOJOHKE ¢ OKCHIOM alllOMUHNA

B KpyrIonoHHYI0 konby BmecTHMocTh0 10 cM® orfuparor 0.05

oM’ CTRHIAPTHOTO PACTROPA (EHOKCANpON-P-3THia ¢ KOHNEHTpaumeH

100 — 150 Mxr/cM®, yanmoT PaCTBOPHTENE CHAGEHM MOTOKOM YHCTOTO
CKATOrO BO34yXa WM HHEPTHOTO rasa, OCTATOK KOJNHIECTBEHHO
EPEHOCAT TPEMs TIOPUMAMH IO 1 CM’ TeKCaHAa HA IIOArOTOBICHHYIO
KOJIOHKY. TIpOMEIBAIOT KOJOHKY 20 CM® CMECH 3THIALIETAT-TEKCaH (3:97
1o o6Bemy), 3aTeM 60 cm’ cMecH sTHnaneTaT-rexcas (1:4 o o6vemy) co
CKOpOCTEIO 1-2 KarmH B ceKyHAy. OT6HparoT hpakmuu 1o 5 e’ kaxas,
yTapHBAIOT N0OCYXa, PACTBOPSIOT B 2-5 cM® mopsmwxmo# daser Nel s
BOXX (m 2.5.2) u aHayM3upyoT Ha cojepxanue (emoxcanpon-P-
oatuna 1o 1. 2.7.1. PaccauMTHIBAIOT COJEPIKAaHHE BEWIECTBA B KAKHOH
dpakupy 9moaTa, ONPENCIAIOT NONHOTY CMEIBaHHA C KOJOHKH H
HeoOXOMUMEL g OIHCTKH 00BEM 3IIFOEHTA.

TIPUMEYAHUE: XpomaTorpaduaeckuit mpoguirs Geroxcanpon-
P-3THIIa MOXKET MEHATBCA NPH HCNONB30BaHUH HOBOH nmapTuu copbernTa

M pacTBOPHTEINIEH.

2.5.8. IlonroToBka NpenapaTHBHOH KONOHKM C CHUIMKATENEeM AJIA
OYHCTKH CKOHIEHTPHPOBAHHOIO 9KCTpakTa ¢heHokcanpona-P

B HmxHIOI 49acTh KOJOHKH NOMEMIAIOT HeOONBIION TaMIOH H3
CTEKNIOBATHI, 3aKPEIBAIOT KpaH H npuiaupator 10 oM’ sTHnaneTaTa. 3aTeM
B KONOHKY OBICTPO 3aJMBAIOT NpPH DOMOIIM CTEKISHHOH BOpPOHKH
cycnensuo 5 r cumukarens B 20 M’ sTrianerata. JIaloT pacTBOPHTEMO
CTe4s IO BepxHero Kpas copOeHTa, IOCJIE 4Yero MpomycKaloT depes
xonorky 30 cM® cMecu stunanerar-meragon (1:1 no o6semy), 3atem 10
cM® srwrmanerata. JlaloT PAcTBODHTEMIO CTedh NO BEPXHETO Kpas

copferTa M momemialoT Ha Hero 2 r Ge3BogHOro cynbhara HaTpH.
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Konouxy npomsisaor 20 ¢M’ 3THITALETATa, TIOCHE YE€TO OHA IOTOBA K

paborte.

2.5.9. IIposepka xpomarorpaduieckoro OBENEeHHT
(denokcanpona-P Ha KOJOHKE ¢ CHIHKArenem

B xpyrnonosnyio xon6y BMecTEMOCTEIO 10 cM® orGupator 0.05
oM’ CTaHAapTHOTO pacrsopa deroKcanpon-P-atrna ¢ KOHIIEHTpauueH
100 — 150 Mxr/cM®, yHaIAIOT PACTBOPHTENE CHabkM HOTOKOM SHCTOrO
CXATOTO0 BO3QyXa HIH HHEPTHOTO ras3a, OCTaTOK KONMYECTBEHHO
MIEPEHOCAT TPEMs HOPIMAME 10 1 cM® STHIAIETAT2 Ha TOATOTORICHHYIO
KononKy. IIpomemBaoT komonky 20 cM® sTHnanerara, 3arem 90 oM’
cMecH sTwianerar-metanoln (7:3 no oGreMy) co ckopoctsio 1-2 kammu B
cexynmy. OTGupaloT Qpakimuy 1o 5 ¢M® Kaxgad, yNapHBaoT Iocyxa,
pacTBopstioT B 2-5 cM® mopBmkHOK daser Ne2 s BOXX (m. 2.5.2) u
aHaMU3KPYIOT Ha couepxanMe (enokcanmpoma-P mo m  2.7.2,
PacCUMTHIBAIOT COACP)KaHHE Bemecrsa B kaxpmoH ¢paxmum smroara,
OIPENENAIOT IOJHOTY CMEBIBAHHA C KONOHKH H HEOOXONHMEBIN st
O9YHCTKH 06BEM BITIOEHTA.

[IPUMEYAHUE: Xpomarorpaduaeckuit mpodmIE
(eHoKcanpona-P MOXKET MEHATHCA NPH HCNONB30BAHHH HOBOH HapTHH

copbenTa u pacTBOpHTENEH.

2.6. OnHcaHue onpeaeJeHus
2.6.1. Okcrpaxnus deHokcanpon-3Tuaa i deHoxcanpona — P

Hasecky pasmonororo 3epra (10 r) uiH coloMsl (5 T') NOMemaT
B KOHHYeCKyl0 kon6y, mpuGammmor 100 cM® 80 %-HOro BOAHOTO
PacTBOpa aLETOHHTPMIIA M [IOMELIAOT B YAHTPa3BYKOBYIO BaHHY Ha 3
MuHYTEL ToyqeHHBIH 9KCTPaKT IEPEeHOCAT (IEKAHTHPYIOT) Ha QHIETP

IlorTa, NPUCOEXHHEHHBIA Yepe3 NEPEXONHNK K rPYIIEBHOHON Konbe, u
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GunETPYIOT OpH  TOMOINM  BOZOCTpyHHOro Hacoca. OcraTok
PACTHTENBHOTO MaTepHala B KOHMYeCKOH konGe  MOBTOpHO
9KCTparupyloT B YIBTPa3BYKOBOH BaHHE B TEYEHHE 3 MHHYT,
HOMYYeHHBIA 3KCTPakT (WILTPYIOT B Ty € TIDYmEBHAHYIO Kouby.
QuILTpaT BHIIADHBAIOT Ha POTOPHO-IUIEHOYHOM HCHapHTeNe IpH

Temneparype He Bsime 45°C 5o BonHOI haskl 065eMoM 0Kolo 15 oM.

2.6.2. Brinenenue dpaxupii, conepxanux ¢enoxcanpon-P-atun u

¢erokcanpon-P

BoOHHH OCTaTOK INEPEROCAT B  ACIHTEABHYIO  BODOHKY
BMecTEMOCTBIO 100 o, npubasisior 15 oM’ JIEMOHU3HPOBAaHHON BOIBI
H (heHOKCanpon-P-3THJI 3KCTParHpyIOT TeKCaHOM TPeMs NOPHMAMH HO
20 ov®. Otnensio coGHpaIOT BOXHEIN H 0GBEAHHEHHEIH OpraRHIecKui
CJIOH, IPHYEM OpraHHYecKuil cloif (rexcaHoBas BHITAXKA) COOMPAIOT B
OCTPOOHHYIO KONby, IOCHENOBATENBHO NPONYCKas KAXIYI0 €ro
nopuHio gepes cioi (oxono 3 r) 6e3somHOrO Cynbdara HATPHA.

Bopupi#t cnodt moaxueisroT CONAHOH kmenorod no pH okomo 2,
TIEPEHOCAT B TY XK€ JEUTENbHYI0 BOPOHKY, npubasnaioT 30 ¢M® rekcana
H CMECh MWHTEHCHBHO BCTPSXMBAIOT B TEYeHHE OXHOH MHHYTHL
Oprasmdecknit cno¥i orGpackisator. Conepxammiics B BOZHOM cloe
(eHOKCanpon-P 3KCTParupyioT AHITHIOBEIM IQHPOM TPEMA NOPIMAMH
no 20 cM’. O6bexuEeHNBIHR opraHHYecKHi cno¥i (3¢HpHas BEITAKKA)
coOHpalOT B OTHENBHYI0 OCTPOJOHHYIO KonOy, NOCIEAOBaTENLHO
NpoIycKasd KaXmylo €ro nopouio depes cioi (oxono 3 r) Ge3somHoro

cynbdara HaTpHs.

2.6.3. OvYncTKa CKOHIIEHTDHDPOBAHHOM I€KCAHOBOH BEITAXKH Ha
KOJIOHKE C OKCHJIOM ANIOMUHUS

G4



O6bequHEHHYO TeKCaHOBYIO BEITSDKKY, COMEPKAIIYI0
denoxcanpon-P-aTun, u3 n. 2.6.2., BHNAPHBAIOT MPaKTHIECKH I0OCYyXa
Ha POTOPHO-IUICHOYHOM HCHapHIeNe IPH TemmnepaType He Bhime 45°C.
OcTaToK mpoXyBalOT Jocyxa ciabof cIpyeif ckatoro BO3myXa HIH
uHeptHoro rasa., Cyxo#f OCTaTOK pacTBOPSIOT IpH NOMOIIH
YABTPa3BYKOBOH BaHHEI B I'€KCaHE H KOIHYECTBEHHO IIEPEHOCAT TPEMA
nopHMAMHE T0 1 cM’ Ha MONTOTOBNEHHYIO MO M. 2.5.6. KOJNOHKY C
OKCHAOM amoMuHuA. [laloT pacTBOpY CTedb MO BEPXHEro Kpas
cop6enTa, KOJIOHKY MPOMEIBAIOT 20 CM® CMECH STH/IANIETAT-TekcaH (3:97
10 o6seMy) U ommoaT oT6packiBatoT. PeroKcanpon — P —5Twi 3m0HpyIoT
40 oM’ cmecn srwnanerar-rexcan (1:4 mo o6semy), amoar cobuparor B
9HCTYI0 OCTPOAOHHYI0 K00y H BHNapHBAIOT NPAKTHIECKH JOCYXa HA
POTODHO-IVIEHOYHOM HCIapHTeNe NpH Temmepatype He Boume 40°C,
OcTaTok MpoXyBalT Aocyxa crnabolf crpyeil cxaToro Bo3Zyxa HIH
WHEpTHOrOo rasa. CyxoH OCTaTOK pAacTBOPSIOT NpPH  IOMOmMM
YNETPasBYKOBOM BaHHEI B 1 cM® mopemkeo# dassr Ne 1 ama BOXX,
NPHIOTOBJIEHHOTO MO IYHKTY 2.5.2. M aHANMSHPYIOT Ha COAEpkaHHe

¢enokcarpon-P-atuna o 1. 2.7.1.

2.6.4._Ouucrka CKOHHEHTPHPOBAHHOM >GUPHOH BRITSKKH Ha

KOJIOHKE C CHJIMKAIreAeM

O6benUHEHHYIO a¢upHyI0 BEITAXKY, COAEPKALTYIO
¢eHoxcanpon-P, u3 n. 2.6.2., BHIIApHBAOT NPAKTHIECKH JOCYXa Ha
POTOPHO-IIJIEHOYHOM HCHapHTele Npu TeMieparype He sbime 40°C.
OcTaToK IIPOXYBAIOT focyxa cnaboi crpyedl cxaToro BO3OyXa HIH
uHepTHOro rasa. Cyxoif OCTarok pacTBOPAIOT NOpPH  ITOMOIIK
yIBTPa3BYKOBOH BaHHBl B ITHJIAUETaTeé M KONMYECTBEHHO IIEPEHOCAT

TpeMs OpUMAMH 10 1 cM® Ha MOTOTOBNEHHYIO 1O H. 2.5.8. KOJIOHKY ©

—
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cunukareneM. J{aloT pacTBopy cTedbh N0 BEpXHEro Kpai copOeHra,
KOJIOHKY TpOMbiBaioT 20 CM’ STHJALETATA M 3JI0aT OTOPACHIBAIOT.
®enoxcanpor — P smoupyior 60 cv’® cmecH stunanerat-Meranon (7:3
mo ofbemy), 3moarT coOHpalOT B UHCTYIO OCTPONOHHYIO Konly H
BHINAPHBAIOT NIPAKTHIECKH J0OCYXa HA POTOPHO-IICHOYHOM HCIIAPHTENE
npy TemnepaType He Bhime 40°C. OcTaTok IpomyBaloT Kocyxa ciaboi
cTpyeil CkaToro BO3AyXa WIM HHEpTHoro rasa. Cyxoii ocrarox
PacTBOPAIOT NpPH NOMOIIM yALTPa3BYKOBOH BaHHEI B 1 cM® NMOJBIDKHOR
¢paset Ne 2 gms BOXX, npurorosieHHOTOo N0 IyHKTY 2.5.2., #

aHATH3UPYIOT Ha cofepxanne dpexokcanpona — P mo m. 2.7.2.

2.7. Yenosus xpoMarorpabupoBanus
2.7.1. ®enokcanpon-P-aTHN

JKunxocTHBIH xpoMaTorpad BEICOKOH 3((EKTHBHOCTH GHPMEI
“Agilent Technologies”, mogems 1100 (CIIIA).
Kononxa amamarmgeckas Zorbax SB C18 (CIIA) (cpenmmit

pasmep gacTHil 5 MkM) JymHOHR 250 MM M BHYTPEHHHM IuaMeTpoM 4.6

MM.
Temieparypa TepMocTaTa KOJOHKH: 25°C

IToxsmxHas Qasa: aneTORATPHI-BOJAa B 00BEMHOM  COOTHOLICHHH
3.2,

OGBemMHBII pacxoj amoenTa: 1 oM /Mun

Pabouas mymHa BONHE JeTexTopa: 240 HM

O6BeM BBOIHMOIT IIPOGEL: 50 MM®

Yyscreurensuocts: 0.001 ex. abcopbuuu Ha mxamy
Bpewma ynepxusanus Genoxcanpon-P-atuna: 21.2 MuRyT
Jluneineli nHana3oH AeTEKTHPOBaHuA: 1 — 5 Hr

BpeMs 3anucH OXHOH XpOMaTOrpaMMEL: 35 MHUH:
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AnprepraruBhan Henopsmxras ¢asa: dmacop6 130-C16 T
(kdnonxa JUTHHOM 15 cM, BHYTPEHHHM JMaMeTpoM 4 MM H 3epHEHuEM 7
MKM).
IMoxsrxnas hasa: aneroruTpaa — Boxa (68:32 no obremy)
Bpems ynepxupanua derokcanpon-P-atuna: 6.8 muHyT (npH
cKOpOCTH OTOKa 3moenTa 0.8 cM’/MuH).
OG6pasiel, B KOTOPEIX Ilomans nuka dpenoxcanpon-P-s1una Gonsine, 9em B
CTaHIapPTHOM pacTBOpe ¢ KoHuenTpanuel 0.25 MKT/cM’, Pas6aBIAIOT IO ABHKHOM
¢asoit Nel um BOXKX.

2.7.2, Penokcanpon-P

XnnxocTHel xpomartorpad BEICOKOH 3((EeKTHBHOCTH (HPMEI
“Agilent Technologies”, moxems 1100 (CILIA).
Kononxa amanmThueckaa Zorbax SB C18 (CIIA) (cpenmmit

pasMep JacTHI 5 MKM) AiauHo# 250 MM B BHYTPEHHHM JuameTpoM 4.6

MM.
Temmepatypa TepmMocTara Konouxu: 25°C

TNoppmxras basa: alleTOHUTPHI-BOJa- oprodochopHas KHcIoTa B

00BeMHOM cooTHOmEHHH 49.5:50:0.5,
O6semBsii pacxoy omoenTa: | cM’/Mun
Pa6owas piuHa BONHE! AeTekropa: 240 M
O6%eM BBOAHMOM IPOOEL: 50 MM
YyscreuTensrocTs: 0.002 exn. aGcopOuuu Ha mxary
BpeMs yaepxuBanus (pesokcanpona-P: 5.3 MUHYT
JInneitneli quanasoH JerekTHpoBaHus: 0.8 — 5 Hr

BpeMs 3ammcu ogHo# xpoMarorpaMMer: 30 MuH:
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AsnbrepHaTnBHas HemousmxHad ¢asa: [Juacop6 130-C16 T
(xosI0HKa IUTAHOH 15 cM, BHYTPEHHHM AHaMeTpOM 4 MM H 3epHeHHeM 7
MKM).

IMoxpmxaan asa: ameTOHWTPHI — BoZa — opTodochopHas
xucirota (60:39.9:0.1 o o6seMy)

Bpemsa ynepxupanui (eHokcampona-P: 5.4 MuHYTH (TIpH
CKOPOCTH IIOTOKA 3/roenTa 0.8 cM’/MuH).

O6pasiei, B KOTOPEIX IUIOmas MuKka deroxcanpona-P 6onsme, 1em B

CTaHIapTHOM pacTBOpe ¢ KoHNeHTpamueii 0.25 MKr/oM’, pasbaB/IIOT HOABKHON
basoit Ne2 g BOXX.

* 2.8. O6paboTKa pe3yABTATOB aHANH3A

Conepxanve desokcanpon-P-sTriia B aHaIM3APyeMOM 00pasite

(Xpeups, MKT/KT) BEMHCISIOT METOJOM aGCONIOTHOM KauMOPOBKH MO

tdopmyne:

S$;*C
X peups= , THe
So*M

C — KOHneHTpamus CTaHHAPTHOIO pacTBOpa (eHokcanpon-P-
3THIa, MKT/CM’, ‘

M — macca HaBecku obpasma (it sepsa — 10 r, JUIT COJIOMEI — 5
r).

S; — nmnomane muka QeHokcanpon-P-sTHia Ha XpomaTorpamme

aHaJTH3HpyeMoro obpasna, OTH. e1.;
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S, — muomage mMHKa (GEHOKCANpPON-3THIAZ Ha XPOMATOrpamme

CTaHJApTHOTO pacTBOpa (peHOKCcanpon-P-a1iia, OTH. el

Conepixanue deroxcanpona-P 5 anamisupyemom obpasue (Xpenrs

MKI/KT) BEITHCIIAIOT METOIOM abCcomoTHOR KaaH6poBky 10 bopmyie:

S;*C

Kpenr= , THE
So*¥*M

C — KOHIEHTpauyi CTaHAAPTHOrO pacTBOpa (eHoxcamnpona-P,
mxr/om’,

M — macca HaBecku oOpasiua (s sepHa — 10 r, U1 CONOMEI — 5
r).

S; - nnomanms mnuka ¢enokcanpona-P Ha Xpomarorpamme
aHaIu3HpyeMoro 06pasua, OTH. eX.;

S, — mnmomage mmKa ¢erokcanpona-P Ha XpoMmaTorpamMme

CTaHZAPTHOTO pacTBopa Qenokcanpona-P, oTH. el

IIpu pacuere cozmepikanns ¢eHokcanpona-P B OKBHBaNeHTe

¢eHoxcanpon-P-3THia NOTy9eHHOE 3HAYEHHE Xyperp YMBOXAIOT Ha 1.08.

3. TPEBOBAHM TEXHHKH BE3OITACHOCTH.

Heo6xonumo cobmonats oOIEIpHHATEIE NpaBuia 6e30MacHoCcTH
upn  paGoTe ¢ OPraHMYECKHMM DPACTBOPHTE/AMH, TOKCHIHBIMH

BCILIECTBAaMH, 3JICKTPOHArpeBaTCIIbHEIMH npuGopaMn.
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