I'OCT 28038—89

MEXTITOCYIAAPCTBEHUHUB U CTAHIAPT

HPOAYRKTDbI IIEPEPABOTKHA 1UIOAOB
N OBOIIEN

METO/i1bl OIIPEAEJEHNA MUKOTOKCHUHA 1IATYJIMHA

U3nanve o(punuajibHOe

MockBa
CtaHpapTuHdopm
2010


http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html

VIIK 664.83/.84/.85:006.354 [pymna H59

M EXTOC CYIAPCTT BEHHTE G A CTAHIATPT

INPOAYKTHI IEPEPABOTKH IIVIOJIOB U OBOIIIEU roCT

MeToap! onpee/ieHNsi MUKOTOKCHHA NATYJIHHA 28038—389

Fruit and vegetable products.
Methods for determination of mycotoxin patulin

MKC 67.080.01
OKCTY 9109

JlaTa BBenenunsa 01.01.90

Hacroamuit ctranpapT pacIiipoCcTpaHsSIeTCsT Ha IIPOAYKTHI TIepepabOTKI IUIOMOB W OBOLIEN U YCTaHAB-
JINBAET METOMBI OIIPEACICHUSI MUKOTOKCHHA ITaTyJIMHA.

(U3menennas penakuusa, Usm. Ne 1).

1. CYIIIHOCTh METO/IA

M@TO,I[ OCHOBAH Ha 3KCTPAKIUM ITIATVJIMHA M3 IIPOAYVKTA OPIrdHUYECCKUM PACTBOPUTCEIIEM, OYUCTKE
IKCTPAKTA OT MCIIAKOIIINX BCIIUICCTB MU OIIPCACICHUHN I1IATYJIMHA C IIOMOIIIbBKY METOIA TOHKOCJIIOMHOU

xpomaTorpadguu. Huxauil nipexen onpeneieHus mnaryauaa — 10 - 107 %.

2. OTBOP " ITOAT'OTOBKA IIPOb
O160p 11po6 — 110 'OCT 26313, moaroroBka ux K ucneiranusam — 110 T'OCT 26671.

3. AIIIIAPATYPA, MATEPHAJIbI, PEAKTUBbI

Becnr 1aboparopHbie ob1ero HazHaueHUd 110 1 OCT 24104* ¢ HaubOJIbIIMM IIPEACIOM B3BEILMBAHUA
no 200 r, He HUKe 2-TO Kjlacca TOYHOCTMU.

Becnr 1aboparopHbie ob1ero HazHaueHUd 110 1 OCT 24104* ¢ HaubOJIbIIMM IIPEACIOM B3BEILMBAHUA
no 500 r, 4-ro xilacca TOYHOCTH.

CrieXTpo@dOoTOMETD € AMAIIA30HOM U3MEPEHU, 1103BOJIAKIINM IIPOBOAUTH UCCICIOBAHNY IIPY JUIMHE
BOJIHBL 275 HM, € JOIIYCTUMOMN aOCOJIOTHOM ITOTPEIMHOCTHIO U3MEPEHUN KO3 (pULIMEeHTA IIPOIIYCKAHUA HE
bostee 1 %; K10BeTHI KBaplieBble ¢ TOJILMNHON ITOIVIOIAIONIET0 cBeT ci1os 10 MM.

HUcniapurens poraimmonusid (MP-1M?2 ninm ap.).

Hacoc BomocTpyitHbIil JadopatopHbeiil 1o I'OCT 25336.

Muxpourpui, MIII-10 BMectumocTbio 10 MM> win mo6oii Apyroii ¢ aHATOTMUYHBIMUA TEXHUYECKIMU
XapaKTepPUCTUKAMMU.

Kamepa mist TOHKOCIIOMHOU XpoMaTorpapuil ¢ IIPUTEPTON KPBIIIKOM.

O0sryyaresib yiabTpa(UOJIETOBBIN UIA OOHAPYXKEHUS BUTAMUHOB B pacTBOpe (MoAeib 833) WM
jnomMuHockolr JITTK-1.

Tepmomerp KMAKOCTHBIN CTeKIAHHBIN 110 1 OCT 28498 ¢ nmpeaenamu naMmepeHuda 0—100 °C u 1ieHou
JIeJIEHUA 1UKajIbl He b6osiee 1 °C.

Craxansl 1o TOCT 25336 smectuMoctsio 50 1 150 cm>.

Koi6er mepHbie 110 IOCT 1770 ¢ B3anmMo3aMeHAeMbIM KOHYCOM BMecTUMOCTBHIO 100, 250, 1000 win
2000 cm>.

Mumuaapst 110 TOCT 1770 ¢ npunumdgoBaHHOM 11pobKoit BMecTuMocTbio 50 u 100 cm’.

Boponka nenurenbHasd 1o TOCT 25336 ¢ npunumdoBaHHON IPoBKOI BMECTUMOCTBIO 250 cMm>.

*C 1 nroaa 2002 r. nericteyeT ['OCT 24104—2001. C 1 guBaps 2010 r. va tepputopun Poccuiickoit @eaeparium
nercTByeT 'OCT P 53228—2008 (31¢ch 1 ganee).

N3nanve opuuaIbHoe IlepeneyaTka Bocopemena

*

© W3pmarenncTtBO cTaHmapToB, 1989
© CTAHIAPTUH®OPM, 2010
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C.2TOCT 28038—89

Komn6a tockomonHad 1mo T'OCT 25336 sMecTUMOCTBIO 250 cM>.

Boponxka nmaboparopHas mo I'OCT 25336 nuamerpoMm 56 MM BeIcoTON 80 MM.

Kon6a rpymesumHag o TOCT 25336 ¢ B3aMO3aMeEHSIEMBIM KOHYCOM 14/ 3 BMECTUMOCTLIO 100 CM>.

Kon6a ocrpogonnas o TOCT 25336 ¢ B3auMO3aMeHSAEMBIM KOHYCOM 14/5: BMECTUMOCTBIO 25 M.

[Muretka ¢ peneHusMu 1o TOCT 29227 ucnioiHeHus 6 win 7 BMecTUMOCcTbio 10 cM>.

[Iunerka ¢ peaenmnamu o 1'OCT 29227 ucnnonnenud 4 win 5 1-ro xiracca TOYHOCTU BMECTUMOC-
TeI0 1 CMS.

Oxkcukatop 110 I'OCT 25336 ¢ xpanoMm, ¢ puameTpoMm Kopiyca 250 M.

Bcraska wid skcukaropa 1o 1'OCT 9147 punamerpom 230 MM UCITIOJIHEHUY 2.

Boponka kanenpHas 1o TOCT 25336 BMecTUMOCTBIO 50 cM>.

Pacripuinresib CTEKIISIHHBIN € TPYILIEI.

bymMmaxusie GreTpel 00e3301eHHBIE Mapkt POM.
Bata mo 'OCT 5556.
Cwmxkareins JI, 100—160 win 100—250 mxMm, dupma Jlaxema, YCCP.

[racTuHKY Wi ToHKOCIoMHON xpoMmarorpadun «Crirydomr» 15x15 ecMm, pupma Kasammep, HCCP.

IaTryauua mo HI/L.

XitopodopMm TtexHnyeckud 1o 1 OCT 20015 BoICciero copra cBexKelleperHaHHbIN.

CImmpT 3TWIOBLIN peXTU(hPUKOBAHHBIN TexHUYecKUH 110 1 OCT 18300.

Kucioraga consgrasg mo 1 OCT 3118, x. 4.

Kanuit xenesucrocuHepoaucTsiit 3-Bonublit 1o TOCT 4207, x. 4., pactBop KoHueHTpauuu 150 r/mm>
(pacTtBOp Kappesa 1).

[TuHK yxkcycHOKMCHBIN 2-BomHblil 1o TOCT 5823, 4. 1. a., pactBop koHueHTparmy 300 r/mm? (pacTBop
Kappesa 11).
DPpup >Tw10BbIM YKCycHOM KUCIOTHL 110 1 OCT 22300, 4. 1. a. (3Tmiaterar).

Attetod o ['OCT 2603, x. u.
Tonyon mo I'OCT 5789, 4. n. a.

Kuciaora mypassuHag 1o 1 OCT 5848, 4. o. a.
BeH3UIVH, 4. 1. 4., PACTBOP B MYPABBMHOM KUCJIOTE KOHLEHTpALMENA 5 I/aM>.
Harpuint xstopuctsiiz 1o 1 OCT 4233, x. 4.

Hatpuit cepaoxkucanrii 6e3BoaHbeid 1o T OCT 4166, mpokajieHHBIN, X. .

Kamuit mapranuoBokuciisiii mo TOCT 20490, x. 4., pacTBOp KOHUEHTpauueit 15 r/mm>.

Bona muctmompoBadHas 1o TOCT 6709.

KosioHka crexsistHHas xpoMmartorpadgudeckas JUIMHOU 230 MM U BHYTPEHHUM AUAMETPOM 25 MM.
Kanuin asyxpomoBokuciibeiv 110 HI/1 wom 1 OCT 4220, 4.

Kucnora cepHasa koHnueHtpupopaHHasa 110 'OCT 4204, p,y = 1836 KT/M>.

benszon o I'OCT 5956, 4. 1. a., IeperHaHHBIHA.

Aueronurpwi 11o HI1/1, 4., neperHaHHBINA.

(U3menennan pegakmuss, U3m. Ne 1, 2).

4. IIOAI'OTOBKA K UCIIBITAHAUIO

41. TpeboBaHUd ©6€30IIaAaCHOCTHN IIPU IHIPOBEAECEHUU UCIBITAaHUI

[loMeleHe, B KOTOPOM IIPOBOAUTCA OIIPEACIICHUE IIaTyJIMHA, JOJLKHO OBITH OOOPYIOBAHO IIPUTOY-
HO-BBITSCKHOW BEHTWISIIMIEH.

Pabory ¢ XjlopoM cieayeT IIPOBOJAUTL B BBITSKHOM IIKady Jj1adbopaTopyu ¢ UCIIOJIL30BAHUEM
VMHIUBUAYAJIbHDBIX CPEACTB 3allUTHI (PE3MHOBLIEC II€PUYATKU, 3alIUTHBIC OUKU, (PUIIBTPYIOLINE PECIIUPATOPLL
PIIT-67-B moin PY-60 MB), a Takke ¢ coGIiogeHUeM IIPAaBWJI JIMYHON TUTUEHEI.

4.1la. KaadxubpoBxKxa crnexrtpodporomMerpa

TCoToBaT pacTBOpsl ABYXpoMoBoKuciIoro Kamus ¢ (KyCry,O7) = 0,25 - 10— mons/mm>, ¢ (K,CryO,) =

= 0,125 - 10— moms/mM3, ¢ (K,Cr,O;) = 0,625 - 10— Moib/aM> B pacTBOPE CEPHOM KUCIIOTHI ¢ (% H,S0,) =

= (),018 Moub/mM>.
PacTBOp CepHOM KUCIIOTHI TOTOBIT CIECAYIOIMM 00pa3zoM. B MepHy10 K010y BMecTUMOCTBI0 2000 cM3
[IUIIETKOM BHOCAT 1 ¢M3 CepHOI KUCIOTHI Y JOBOMAT OOBEM BOMIOM 10 METKU. (JLOIIyCKAETCS UCIIOIB30BATh

MEPHYIO KOOy BMecTUMOCThIO 1000 cM>, COOTBETCTBEHHO YMEHBIIMB BIBOE OOBEM CEPHOI KUCIIOTHI).

KamunbpoBouHbiil pactBop ¢ (KyrCrhOr) = 0,25 - 10— MoJIB/IM? TOTOBST CICAYVIOLIMM 0Opa3oM: 78 Mr
TBYXPOMOBOKUCIIOTO KM BHOCAT B MEPHYIO KOOV BMecTuMOocThIo 1000 cM?, pactBopsior B 100—200 cm?
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IroCT 28038—89 C. 3

pacTBOpa CEpPHOU KMCIOTHI M JOBOIIT IO METKM PACTBOPOM CEPHOM KUCIOTBHI TOU XK€ KOHIIEHTpPAIIUMU.
CoaepXXuMoe KOJIOBI TIIATEJIbHO IIepeMeIIBa0T. OCTaJIbHbIE KAJIMOPOBOUHBIE PACTBOPBL TOTOBAT TOUHDBIM
pa3BeACHUEM IIEPBOTIO pacTBOpa B 2 U B 4 pa3a pacTBOPOM CEPHOU KUCIIOTHI.

OnpenesitoT ONTUYECKYIO INUIOTHOCTH KaXIOTO pacTBOpa B KIOBETE € pabodyed UIMHOM 1 CcM Ha
criekTpoporoMeTpe IIpU JUIMHE BOJHBL 350 HM. B KauecTBe KOHTPOJIBHOIO pAaCTBOPA MCIIOIbL3YIOT PACTBOD
CEepHOM KUCJIOTHI. 110 ITojIyae HHBIM 3HAYEeHNAM OIITUYECKOM IDIOTHOCTH JIJIA KaXKI0TO PACTBOPA BEIUUCIISIOT

3HAYECHUE MOJISPHOTO TtoKasaress noromeHus (F ), avs - mons—! - em—1, o opmyse

E=2

cl’

rae D — onrnyeckas IDIOTHOCTh KAJIMOPOBOYHOTO PacTBOPA;
¢ — MOJIApHAas KOHLIEHTPALUA ABYXPOMOBOKHUCIIOTO KaJIUA B PACTBOPE, MOJIb/IM-;
[ — pabouas JIMHA KIOBETHI, CM.
I1o 1osry4eHHBIM 3HAYECHMAM PACCUMUTBHIBAIOT CPeAHEE 3HAYCHUE MOJIAPHOIO 110Ka3aTeJIs IIOIJIOICH S
(£ ) 1 BBIYUCILIOT IIOIIPABOYHBIN KO2PPULIMEHT (K ) Ui criekrpodoroMerpa 110 popmylie

K a
=+

I'AC EC — CTAHAAPTU3O0OBAHHOC 3HAYCHNEC MOJEPHOTI'O ITOKA3ATCIIA TTOTJIOIIECHU A,

E. = 3160 oM - momp—1 - em— 1,

(BBenen ponmoanutenbHo, M3m. Ne 2).

42. IllpurorToBJIeHUEe IEePBOIr0 CTaAaHOZAapPTHOTIO pacTBOpaA

B cocyl ¢ IaTyJIMHOM, COIEPKAIIMIT OKOJIO 5 MT IIperapara, BHOCAT ITUIeTKoi 10 cM? cmecu 6eH30ma
¢ aueroHuTpwioM (9 : 1). Comepxumoe cocydga akKKypaTHO B30aJITBIBAIOT A0 IIOJIHOTO PaCTBOPEHUMI
KPUCTAJUIOB TIATYJIMHA Y IIEPEHOCIT B MEPHYIO KOJIOY BMecTUMOCThI0 100 cm3. Cocya OITOJIaCKUBAIOT EI1E
nByMs mopuusMu 1o 10 M cmecu 6eH3051a ¢ aueToHUTPwIoM (9 : 1), KaXIbIil pa3 IIepeHOCS COLEPXKUMOE
B TY K€ MEPHVIO KOJIOY. O0beM B KOJIOE JOBOIAAT OO METKU CMECBHIO OeH30J1a ¢ alueTOHUTpIIoM (9 : 1),
COLEPKMMOE TILATEIBHO IepeMelnBaT. 20 ¢M> TIOJIYIEHHOTO PACTBOPA IEPEHOCIT B APYIYI0O MEPHYIO
KOJIOY TAKOU XK€ BMECTUMOCTU. O0BbeM B KOJIOE JOBOOIT OO METKM CMECBIO OeH30s1a aueToHUTpwiIoM (9 : 1),
COAEPXIMMOE TIIATEIbHO IIepeMelBarOT. 110JIy4eHHBIN II€pPBBIM CTAHAAPTHBIM PACTBOD XPAHAT B XOJIO-
IWJIBHUKE B 3aKPBITOM cocyae. CpoK TOIHOCTU pacTBOpa IlatyjinHa — 6 Mec.

TOUYHYIO KOHIIEHTPALIUIO TIATYJIMHA B IIEPBOM CTAHAAPTHOM PACTBOPE OIIPEAECIISIOT CIIEKTPOPOTOMET-
PUYECKUM MeTOIOM. JUIS 5TOro MUIeTKou 6,0 cM> IIepBOTro CTAHIAPTHOTO PACTBOPA TIEPEHOCIT B OTTOHHVIO

KOJIOy. PacTtBOp yIlapuBaroT AoCyXa Ha POTALIMOHHOM HUcIapuresie Ipu rtemiieparype 35—40 °C. Cyxon
OCTATOK PACTBOPAIOT B 9,0 CM® STWJIOBOTO CIIUPTA U OIIPEHEIIIOT OIITUUECKYIO THIOTHOCTD CJIOS PAacTBOPA
B KIOBETE ¢ padodYeil JUIMHON 1 CM 110 OTHOIIEHUIO K KOHTPOJIBHOMY PACTBOPY Ha CIICKTPOPOTOMETPE IIPU
JUIMHE BOJIHBI 275 HM. B KauecTBe KOHTPOJIBHOIO PacTBOPA UCIIOJIb3VIOT 3TWIOBLIN CITUPT.

MaccoByo KOHLIEHTpALMIO MAaTyJIuHa B cTaHmaptHoMm pactBope (C), MKI/CM>, BBIMUCIAIOT IIO

(popmyie

~ MDK K,

el

C . 103,

rne M — monapHad macca naryauHa, M = 154 r/mounb;
D — ornrmnyeckas IDIOTHOCTH pacTBOpA;
K; — xoahdunuueHr passeneHuda, K, = 1,5;
K> — 11011paBOYHLIN KO(MGULUUEHT K CIIEKTPOGOTOMETPY, OIPEAeIeHHBIN 110 II. 4.1a;
¢ — MOJIIPHBIN I10KA3aTe/Ib IIOMNIOIIEHUS pacTBOpA IaTyIMHA IIPU JUIMHE BOJHBL 275 HM,

e =146 10% o’ - momp—! - ecm—! ;

[ — paboyas QJjIMHa KIOBETDHI, CM.

43. llpurortoBaeHHUe BTOPOTO CTAHIZAPTHOTILO pacTBODA

Bropoil craHmapTHBLIN PACTBOD IIATYJIMHA TOTOBAT TOYHBLIM DPa3BEACHUEM IIEPBOTO CTAHAAPTHOTO
pacTBOpa CMEChbIO OeH30J1a ¢ alleToHUTpruIoM (9 : 1) B aBa pa3sa.

4.2, 4.3. (U3menennasa penakmusa, Usm. Ne 2).
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C.4 TOCT 28038—89
5. IPOBEAEHUE UCIIbITAHUA

51. IllpurortoBareHUMe BOOIHOM BBHBTIXKHU U3 obOpas1ia

Hasecky coxos, mmope, HartuTKoB Maccont 50,0 T Wiy moBuwIa, JxKeMa, BapeHb, (PpyKTOBOTO IIOPOIIIKA
Maccou 25,0 T TOMeIAamT B CTEKJIAHHBINA CTAKAH, CMEIIMBAIT ¢ HEOOJIBIINM KOJINYECTBOM AVCTIILIAPO-
BAHHOM BOABI ¥ KOJUYECTBEHHO IIEPEHOCIT B MEPHYIO KOJIGY BMecTUMOCTBIO 250 cM3. B MepHYIO KOOy
BHOCAT 15 cM? pactBopa Kappesza I u 15 oM’ pactBopa Kappesa I1. ComepXuMoe KOJOBI HOBOIIT
TUCTWUIMPOBAHHOU BOJAOH O METKU, TILHATEJIBHO IIEPEMEIINBAIOT U (PUIILTPYIOT B MEPHBIN LIVJIMHAP Yepes
GyMaxHBIN cxitamaaTeiit GusTp. Cobuparor 50 cM® dhuibTpaTa.

52, DKcTpaxuu4d

dIbTpaT U3 HWIMHAPA [IEPEHOCHT B AEIUTEIBLHYIO BOPOHKY. DTUM XKe LIWIUHAPOM OTMEPSIOT 50 cM?
STIUIAleTATA, IIEPEHOCAT €r0 B ACJIIUTEIILHYIO BOPOHKY UM B TeUeHUE 1 MUH MHTEHCUBHO II€PEMENIMBAIOT
cogepxumoe. CMeCH Iar0T OTCTOSITLCA U IIOCHE IIOJHOTO Pa3deIeHUd BOIHBIM HIKHUM CJIOM CIMBAIOT
O0paTHO B LMWJIMHAP, a 3TWIALETATHBINM 3KCTPAKT IIEPEHOCIAT B CYXVIO IDIOCKOJOHHVYIO KOJIOY. DKCTPArupo-
BaHME OCTATKOB IIaTyJINHA U3 BOAHOM (pa3bl IIPOBOAAT €Il pa3 B aHAJIOTUYHBIX YCIIOBUAX CBEXEU ITOPLIEN
sTwiauerara. 1lpyu 3ToM 11ociie OTHOMUHYTHOI'O IIEpEMENIMBAHUA B ACJIUTEIILHYIO BOPOHKY BHOCAT 10 T
XIOPUCTOIO HATPUA U IIPOAOJIKAIOT IIepeMelnnBarh eule B TtedeHue 0,5 MuH. 1locie pasaeiieHUd Ci1oeB
BOJHVIO (pa3y OTOPACHIBAIOT, a OOBEAMHEHHDBIE STUIALETATHBIE 3KCTPAKTHI BLICYIIIMBAIOT B IDIOCKOAOHHON
KOJI0e I1pu JobasiieHUU 15—20 r cepHOokuUciIoro HaTpud. 1locie BhICYIIMBAHUA SKCTPAKT (PUILTPYIOT Yepe3
BATHBII TAMIIOH B OTTOHHYIO IPYIIEBUAHYIO KOIOY. OCTABIIMIACS CEPHOKUCIIBII HATPUI OrojackuBaioT 10 cM>
STWIALIETATA, KOTOPBIE 3aTeM TaKXKe (PWIBTPYIOT B OTTOHHVYIO KOJIOY. DKCTPAKT VIIapUBAOT HA POTALIMMOHHOM
ucriapurese npu temieparype 35—40 °C 1o o6beMa oxkosio 1 cm>.

533, OyucrkKka »KCcTpaxTa

Ha nHO CTeKIIIHHOM KOJIOHKM ITOMEIIAOT BAaTHBIM TaMIIOH, IIOBEPX KOTOPOIO HACBIIAKT CJIOU
CEPHOKUCIIOTO HATPUS TOJMIIMUHON 5 MM. B KOJIOHKY BHOCST CYCIIEH3UIO 2 T CHIMKareils B 15 ¢cM? 6eH301a.
He maBag mmpoCoxXHyTh CIIOK CHWIIMKATreJIs, IIOBEPX HETO HACBIIIAIOT CJIOM CEPHOKUCIIOrO HATPUA TOJIIUHON
10 mM. beH3o01y HawT cTeub, IIOCJIE YETO0 HAa BEPXHUUM CJIOM CEPHOKMCIIOTO HATPUSI HAHOCAT SKCTPAaKT.
DKCTPAKTY JAIOT IIOJIHOCTBIO BIIUTATHCH B (pMIIBTPYIONIMIA citoit. OTroHHYI0 KO0y oroackupaioT 0.5 cm?
STWIALIETATA, CMBIB IIEPEHOCIT HA KOJIOHKY U Jal0T €MV IIOJIHOCTBHIO BIIMTATHCA B (PUIIBTPYIOLINUN CIIOM.

B KOJIOHKY BHOCHT 25 cM° GeH30J1a, Ja0T €EMY I[IOJHOCTBIO IIPOUTU Yepe3 (pIIbTPYIOLIMI CIIOIM,
BBIXOMMIIMI 2,110aT 0TOpackBaoT. B KosloHKY BHocaT 100 cMm? cmecu 6eH3o01a ¢ satuianeratoM (3 : 1).
C 3TOro MOMEHTA HAYMHAIOT OTOUPATh BBLIXOAAIIUNM 3iroaT. llocie mmpexpalleHUa BbIXOAA PACTBOPUTEIIS
3 KOJIOHKM 3JIH0aT IIEPEHOCIT B OCTPOJOHHYIO KOJIOY M yIIapUBaIOT A0CyXa Ha POTAllMOHHOM HCIIAPUTEIIE

npu temieparype 35—40 °C. OcTtaToK B OTFOHHOI Koja0e pactBopsitor B 0,2 c¢M® cMmecu OeH30Ja C
atleToHUTpIoM (9 : 1) U aHAJM3a METOIOM TOHKOCIIOIHOM xpomaTtorpacdhuu wim B 0,2 ¢M> 3THIOBOTrO
CIIUpTAa JUId aHaJIN3a METOIO0M BBICOKO(P(EKTUBHON XKUIKOCTHON XpoMaTorpadpuu.

534, XpoMartTorpadpumuuyeckKkoe pas3lelleHUE

[tactmaky «Cuwirydoi» Ha pacCTOIHUU 2 CM OT KpaeB pa3sMedardT TOHKUMU KapaHAAlllHBIMU
JIMTHUAMU. B TOUKy 1epecedyeHUd JMHUU B IIPABOM HIDKHEM YIJIY HAHOCAT C IIOMOIILI MUKPOIUIIPULIA
0,02 cM? HCCIEeAyEMOro pacTBOpa. B IIpaBOM BEPXHEM M JIEBOM HMXKHEM VIJIaX HA CTAPTOBBIX JIMHUSIX
OTMEYAIOT 110 TPU TOUKM, B KOTOPBIE MUKPOLIIIPULIEM HAHOCAT Pa3/IMYHbIE OOBEMBI IIEPBOTO CTAHAAPTHOTO
pacTBopa IaryjnHa. KojmdecTBo raryjirvHa B IISTHAX JOLKHO ObITh OT 10 1o 80 Hr. IlractuHKyY omHOM U3
CTAPTOBBIX JIMHUU BHU3 IIOMELIAIOT B KaMepy I TOHKOCIOMHOMN Xpomarorpaduu, IIpeABAPUTEIILHO
3aII0JIHEHHYIO CMeChblo xitopodopMm-aneToH (4 : 1) Ha BoicoTy okoiI0 1 ¢cM. PasBurue xpomarorpaMMmubl
[IPOBOAAT B IIEPBOM HAIIPABJICHUU A0 JTOCTIDKEHUI (PPOHTOM PACTBOPUTEIIM KapaHaalllHoOM JMHUU. 1li1ac-
TUHKY U3BJIEKAIOT U3 KAMEPHI 1 CYIIAT 10 MCUYE3HOBEHU 3allaXxa pacTBOPUTEIA. BLICYIIIEHHYIO IUIACTUHKY
[IOMEILAKT BTOPON CTAPTOBOM JIMHUEN BHU3 B KAMEDY I TOHKOCIOMHOU XpoMaTrorpaduu, IIpeaBapUTEIIb-
HO 3aIlOJIHEHHVIO CMECBIO TOJIYOJI-3TwialeTar-MypaBbuHag Kuciaora (5 @ 4 : 1) Ha BbIcOTY OKOJIO 1 CM.
[IpoBoadT pa3BUTHE XpOMATOTPAMMBI BO BTOPOM HAIIPABICHUU A0 HOCTUXKEHUA (PPOHTOM PACTBOPUTEIIS
KapaHAalMHOM JINHUY. 1171aCTMHKY U3BJIIEKAXOT U3 KAMEPHI U CYILAT JO UCUYE3HOBEHUA 3al1aXa PACTBOPUTEIIM.

5.2—5.4. (U3menennan penakousa, Usm. Ne 2).

55, O0OHapyXeHUeEe IIaTVJIUHA

Ha BCcTaBKY 3KCHKATOpPa CTABAT CTEKJISTHHBIN CTaKaH BMeCTUMOCTBHIO 150 cM® ¢ 25 cM® pacTBopa
MAPTAHIIOBOKUCIIOTO Kavsd, PSIAOM IIOMENIAI0T XpoMaTorpaUUeCKyI0 IUIACTUHKY. DKCUKATOP IUIOTHO
3aKPBIBAIOT KPBIIIKOM U K PACTBOPY MApraHIIOBOKUCIOTO KATUS 110 KAIUTSM IIPWIMBAIOT 25 CM° COJISTHOM
KUCJIOTHI U3 KAIIeJIbHOM BOPOHKM, BCTABIEHHON B OTBEPCTHE KPBIIIKU 3Kcukaropa. 11o ncreuenuu 15 MuH
IUIACTUHKY W3BJIEKAIOT M3 SKCUKATOpa, OCTABIAIOT elle Ha 10 MMH B BBHITSCKHOM HIKady, a 3aTeM
OIIPBICKUBAIOT U3 PACIIbUIUTEIA PACTBOPOM OCH3MAMHA. XpoMaTorpapruuecKyro IUIACTUHKY CYILIAT B TOKE
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XOJIOMHOTO BO3AyXa 1101 TIrou B TeueHue 15—20 MUH. XpoMaTrorpaMMy pacCcMarTpuBarOT B yibTpaduoe-
TOBOM cBeTe. llaTysimH oOHapyXuBaeTcad B BUIAE XKEJITBIX (piryopecLUpyviolmnx IrdareH. OOHapyXKeHNE Ha
IUIACTUHKE ITATHA, COOTBETCTBYIOLIETO 110 UBETY (PIIYOPECLICHLIIMM U XpoMaTorpaprUiIeCKOM ITOJABUKHOCTUA
[IITHAM CTAHAAPTHOTI'O pacTBOpAa IIaTy/JIMHA, CBUIAETEILCTBYET O €TI0 HAJIMYUY B aHAJIM3UPYEMOM IIPOIAYKTE.
KoimmyecTBO 1n1aTyjmHa B IIATHE aHAJIM3UPYEMOM IIPOOBI OIIPEACIAI0T, CPABHUBAA pa3MeP U UHTEHCUBHOCTD
(piryopeCclieHIIMU IIITEH CTaHAApTHOTO IIaTyJIMHA U IIMTEH IIaTyJIMHA B aHAJIM3UPYEMOU IIpobeE.

6. ObPABOTKA PE3YJIbTATOB

MaccoBy1o J0OJII0 IIaTYJIMHA (X) B IIPOLEHTAX BBHIUUCIIAIOT 110 (POPMYIIE

LS SRENNTS
mV,V, "
rae my; — KOJMYECTBO I1aTyIMHA, OOHAPYXEHHOE B IIATHE, HI;
Vi — obmmit 06beM, 10 KOTOPOTO JTOBeIeHa HaBeCcKa IIpY IIpMOaBIeHUN K HEl BOIBI, CM? ;
V; — obmmit 06beM XII0po(OPMHOTO 3KCTpaKTa, M3 ;
m — Macca HAaBECKU IIPOAYKTA, T;
Vo, — obbeM ¢uiabTpara, OTOOpaHHBIN Ha aHAIN3, CM? ;
V), — o0beM XI10poopMHOTO 3KCTPpaKTa, HAHOCUMBIM Ha IUTAaCTUHKY, CM° .

3a PE3VIIbTAT dHAJIN3d ITPUHUMAIOT Cp@,[[H@&pH(I)MGTWI@CKOG SHAYCHNC ABYX IIdPAJUIC/IbHDBIX OIIPCIC-

JIEHUI, PACXOXIEHUE MEXIY KOTOPBIMU HE HOJDKHO IpeBbiuars 20 - 10—/ %.
Ecim HalipeHHOe 3HAYEeHME MACCOBOM AOJIM IIAaTyJIMHA B aHAJIM3UPYEMOM IIPOOE OTIMYAETCI OT

YCTAHOBJIEHHOI HOPMBI 6ostee ueM Ha 10 - 10—/ %, ero npuUHUMAIOT 3a OKOHYATEIILHBIA pe3yiibTaT. Eciu
paBHO wim MeHee 10 - 10~/ %, To ciemyeT IIPOBECTH ITOBTOPHOE XPOMATOIPa(MUECKOE PA3IEIIEHUE HAa
IUtacTUHKE. llpy 3TOM B TOUKM Ha CTApPTOBBIX JIMHUAX HEOOXOAUMO HAHOCUTH TaKUE OOBEMBI BTOPOIO
CTAHJAPTHOI'O pacTBOpa IIaTyJIMHA, YTOOBLI KOJIMYECTBO B HUX IIATY/JIMHA MAKCUMAJILHO IIPUOJIMIKAIOCH K
KOJIMYECTBY IIaTYJIMHA B IIITHE aHAJIU3UPYEMOU IIPOOBI IIPU €€ HAHECEHUM B TOM XK€ KOJIMYECTBE, UYTO U B

IPEABLIVIIIEM CIIyYac.

7. METOJI BBICOKOD®®EKTUBHOU XKUJITKOCTHOU XPOMATOTPA®UU

7.1. CymHOCTDL MeTOIAa

MeTol OCHOBAaH Ha 3KCTpakKIMU ITaTyJIMHA M3 IIPOAYKTA OPraHMYECKUM PACTBOPUTEIIEM, OUYUCTKE
SKCTPAKTA OT MEIIAIOIINX BEIECTB U OIIPEACICHUEM IIATYJIMHA C IIOMOIIbIO BLICOKO3(D(PEKTUBHOU XU/ -
KOCTHOM xpomaTorpaduu. HIKHUI npenes onpeneeHus naryjiuaa — 5 - 10—7 %.

MeToI IIPUMEHSIETCI B CIIOPHBIX CIIydasx.

7.2. OT00p M HOATOTOBKA IUpoO

OT10OpP U IIOATOTOBKA ITPOO6 — 110 pasd. 2.

7.3. Antnmaparypa, MaTepuaidlbl, pPeaxTuBHl

Becowr maboparopHbie obiiero HazHaueHU 110 1 OCT 24104 ¢ HanOoONBIIMM IIpeacIOM B3BEILMBAHUA

o 200 r, He HUXKe 2-TO Kilacca TOYHOCTMU.

Becnr taboparopHbie 00111ero HasHaueHU 110 1 OCT 24104 ¢ HaubOIbIIMM IIPEAEIOM B3BEILIMBAHUS
o 500 r, 4-ro xiracca TOYHOCTHU.

CriextpodoToMeTp ¢ AMAIIA30HOM U3MEPEHUA, ITO3BOJIIOIINM IIPOBOAUTL UCCIEA0OBAHUS IIPY JJINHE
BOJIHBI 275 HM, C IIpeacjiaMy HOOIIYCKAEMOM OCHOBHOUM aOCOJIIOTHOM IIOTPEIMHOCTU IIPU H3MEPEHUU
koaddumenTa uponyckanna 1 %; KoBeThl KBaplLeBble padodeil JuimHon 10 MM.

XKuakocTHBIM xpoMaTorpad ¢ HACOCOM BBICOKOTO HAaBJIEHUS C Itogadeil pactBopureind oT 0,1 mo
5 ¢cM3/MUH, cIIEKTPOPOTOMETPUUECKUM JETEKTOPOM, TTO3BOJIIOILINM IIPOBOILUTE UCCIIELOBAHUS IPU JUTHE
BOJIHBI 275 HM, PETUCTPUPYIOILIUM ITIOTEHIITMOMETPOM (CaMOITUCLIEM ) VIJIM UHTETPATOPOM, KOJIOHKOM JIMHOM
250 MM M BHYTpeHHUM auamMerpoM 4,6 MM, 3allOJIHEHHON CWIMKAreiIeM, XUMUYECKU CBSI3aHHBIM C
AJKWIHUTPWIIOM, C Pa3sMEpPOM 4YaCTULl 5 MKM, IIPEAKOJIOHKON UIMHOM 45 MM M BHYTPEHHUM AUAMETPOM
4,6 MM, 3aTIOJTHEHHOW TEM Xe COPOEHTOM.

HUcniapuress porarimodHei (MP-2M mim aHaJIOTMYHBIN).
Hacoc BomocTpyiHbiil 1adoparopHbeiil 1o ['OCT 25336.
Muxpomnrmpuir MIIT-10 BMecTuMocThio 10 MM .
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TepMomeTp XKMAKOCTHBIN CTEKIAHHBIN 110 1 OCT 28498 ¢ 1n1peaeciioM JOIIYCKAEMOM ITOTPEIIHOCTHU

+2 °C B auana3zoHe usMmepeHuu 0—100 °C.

Crakanbl 1o TOCT 25336 Bmectumoctbio 50 u 150 cm?.

Kon6sr mepubie 110 TOCT 1770 ¢ B3auMo3aMeHSIEMbBIM KOHYCOM BMecTUMOCThi0 100 1 250 cm>.

Muwiuaapst 110 TOCT 1770 ¢ B3auMoO3aMeHIEMbIM KOHYCOM BMecTUMOcThio 50 u 100 M.

Boponka penurenpHas 1o TOCT 25336 ¢ B3aMO3aMEHSEMBIM KOHYCOM BMECTUMOCTBIO 250 cM>.

Kon6a mwrockononHas o T'OCT 25336 sMecTUMOCTBIO 250 cM>.

Boponxka maboparopHag mo ['OCT 25336 Tumra B muamerpom 56 MM BeICOTOM 80 MM.

KosioHka crexsiigHHag xpoMmarorpadpudeckad JUIMHOU 230 MM UM BHYTPEHHUM AaMeTpoM 15 M.

Kon6a rpymesunnas o TOCT 25336 ¢ B3auMo3aMeHAEMBIM KOHYCOM 1%/ 3 BMeCTUMOCTBIO 100 cM>.

Kon6a ocrpomonnas 1mo TOCT 25336 ¢ B3auMO3aMeHAEMbIM KOHYCOM 14/, BMECTUMOCTBIO 25 cM>.

[Munetka o TOCT 29227 ucniosiHeHUA 6 Wi 7 BMECTUMOCTBIO 10 cM>.

[Munetka o TOCT 29227 ucniosiHeHUA 4 Wi 5 BMECTUMOCTBIO 1 cM>.

DOuieTphl OyMaxHbIie 00e3301eHHbIe Mapku POM o 'OCT 12026.

Bata memumimackaa rurpockonudeckad mo 'OCT 5556.

Cwmxkareis JI, 100—160 wim 100—250 mxMm, dpupma Jlaxema.

[larymuua o HI /1.

bensoin o I'OCT 5956, 4. 1. a., IeperHaHHBIHA.

AuieroHurpwl mo HI/, 4., 1neperHaHHBINA.

DPUp >TIWI0BLIN YKCYCHOU KUCIOTHL 110 1'OCT 22300, 4. a. a. (3Twiauerar), IeperHaHHbIN.

CrupTt U30IpOoIiIoBeIN (2-11poniadoi) mo HI/, 4., neperHaHHbINA.

CIUpT ATWIOBBINA peKTU(PUKOBAHHBIN TexHUUYecKUU 110 ['OCT 18300.

I'excan o HI/, 4., neperHaHHBINA.

Kanmuit xene3ncrocuHepoaucTsiit 3-BomaHbiit o TOCT 4207, x. 4., pacTBop KoHUeHTpawueit 150 r/mm3
(pacTtBOp Kappesa 1).

[IuHK yKCyCHOKMCIHBIN 2-BomHbm 1o ['OCT 5823, 4. m. a., pactBop koHueHTpaumeir 300 r/mm3
(pacTtBOp Kappesa 11).

Harpun xsmopucteit mo 1 OCT 4233, x. y.

Hatpuit cepaoxkucanii 6e3Boadbeid mo TOCT 4166, x. .

Bona muctmompoBadHas 1o TOCT 6709.

74. llogroToBKa K UCIHBITAaHUIW

7.4.1. Ilpucomoeaenue cmandapmuoeo pacmeopa namyiuHa

1 cM3 IEPBOrO CTAHAAPTHOIO PACTBOPA IIATYJIMHA, IIPUTOTOBIEHHOTO 110 I1. 4.2, IEPEHOCAT B OTTOHHYIO
KOJIOY. PacTBOp yIIapuBarmoT Aocyxa Ha pOTaAalMMOHHOM McIiaputTesie 1upu reMiieparype 35—40 °C. Ocrtarox B
OTTOHHOU KO0JI6e PAaCTBOPAIOT B 5 CM° 3TWIOBOIO CIUPTA. [1OJIYYeHHBI CTAHIAPTHBIA PACTBOP XPAHST B
3aKPBITOM COCYAE aHAJIOTNYHO II. 4.2.

7.4.2. Ilooeomosrka xpomamoepagha k pabome

['oToBAT CMecCh rexcaHa ¢ M3OIPOIIWIOBBIM CIIMPTOM (4 : 1), KOTOPYXO MCIOJIB3YIOT B KA4ECTBE
MMOABMKHOM pas3nl. YCTAaHABIMBAIOT UIMHY BOJHBI CIEKTPOMOTOMETPUUYECKOTO AeTekTopa Ha 276 HM,
YyBCTBUTEJILHOCTD JieTeKTopa Ha 0,005 eAMHNIT OIITUYECKON IUIOTHOCTU, YYBCTBUTEJIBHOCTL CAMOIICILIA Ha
10 MB. [loaBrzxHo1 (pa3zort KOHAMIMOHUPYIOT KOJOHKM XpoMarorpada IIpu CKOPOCTU I10Ja4ll PaCTBOPU-
tenst 1,0 e’ /MuH. XpomaTorpad cuMTAETCsS TOTOBBIM K PaboTe, €CiIM MAaKCUMAIBHBIN Apeitd 6a30Boif
JmHUM He 1peBbrmaet 0,3 mB /4.

7.4.3. Onpedeaenue epemeHu YOepIUu8aHus u 2padyupoeouHo20 Koagduuuenma namyauna

B uHxekTop xpomaTtorpacda mukporrpuieM Beomat 0,010 cM? cTaHmapTHOTO pacTBOpa MaTyjIMHA T10
11. 7.4.1 1 ycTaHABIMBAIOT BpeMs VIACPKMBAHUA M BBLICOTY IIMKA IIAaTYyJIMHA Ha XpoMarorpamme. 1 paaynpo-

BOYHBI KO3(pPHULMeHT (K), MKT/MM, pacCUUTHIBAIOT 110 (POPMYIIE

_cV

K )
[Ie ¢ — MaccoBas KOHIIEHTpaLUs [IaTyJIMHA B CTAaHZAPTHOM pacTBope 110 11. 7.4.1, MKr/cM?;
V' — o06beM CTaHHapTHOIO pAacTBOpA IATyJIMHA 110 11. 7.4.1, BBeIEHHBIN B MHXEKTOD, CM>;

h — BBICOTA IIMKA TIATYINHA, MM.
3a OKOHYATEILHLIA PE3VILTAT UCIILITAHUA [IPUHUMAIOT cpeaHeapudpMeTHIecKoe 3HAYeHUE PE3YIILTA-
TOB ABYX IAPALIEILHBIX OIPENEICHUN, JOIIYCKAEMOE OTHOCUTEILHOE PACXOXKICHNE MEXIY KOTOPLIMU HE
HOJDKHO TIpeBbIuars 2 %.
['pagyupoBKY CiIeayeT IIPOBOAUTE Yepe3 KaXanle 6 4 paboThl Ipubopa.
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75. llpoBeaeHUe MUCIHLBITAaHMUS

7.5.1. IlpurorosieHue BOIHOM BBITSKKM U3 oOpa3ma — I10 II. J.1.

7.5.2. DKCcTpakuuga — 110 II. 5.2.

7.5.3. O4uCTKY 3KCTpaKTa IIPOBOLAT 110 II. J.3.

7.5.4. Xpomamoepagpuueckuu anaius

B unxexkTop xpoMarorpada BeogaT 0,01 ¢cM® OUMIEHHOr0 3KCTpakTa. [Ipy HaIUYMM IIMKA, COBIIA-
JAIOLIETO 110 BPEMEHU YACPKUBAHMA € IIMKOM IIaTyJIMHA B CTAaHAAPTHOM PACTBOPE, OIIPEIACIISIOT €I'0 BBICOTY.
Ecin K 1aryjinHa B UCCIEAYEMOM PACTBOPE BBIXOAUT 34 IIPEAC/Ibl IIKAJIbI CaMOIIMCIa, XpoMarorpadu-
YeCKO€ pa3dciICcHUE IIPOBOAAT IIOBTOPHO, BBOJS B MHXKEKTOP MEHDBIINN 00BbEM OYMILEHHOI'O 3KCTPaKTa.

7.5.5. Obpabomka pe3yabmamoes

Maccosyto ponwo naryiamHa (X), %, BMUCISAIOT 110 (popMyJie

hKV ( V
mV,V,

X = 104,
rae A — BBICOTA IIMKA IIaTyJIMHA, MM;

K — rpagynpoBOYHBIN KOAP(PUIINEHT, MKT/MM;

Vi — obrmmit 06BeM, 10 KOTOPOTO JOBeAeHa HaBecKa IIpY ITpUOGaBIeHNM K Heil BOIbI, CM?;

V3 — 00beM, B KOTOPOM CKOHIIEHTPUPOBAH 3KCTPAKT ITOCIIE OYMCTKU, CM?;

m — Macca HaBECKU IIPOAyKTa, T;

V, — 0bbeM (umibTpaTa, B3ATHIM HA aHAIU3, CM?;

V, — 00BbeM 9KCTpakTa, BBEACHHBIM B XpomaTtorpad, cm?,

3a OKOHYATEIIbHBIN PE3VJIbTAT UCIIBITAHUS IIPUMHUMAIOT CpeIHEeApUPMETUUECKOE 3HAUYCHUE PE3YIIbTA-

TOB JIBYX I1ApaJUIEJIbHBIX OIIPEACIICHUM, AJOITYCKAEMOE OTHOCUTEIIILHOE PACXOXIACHUE MEXIY KOTOPBIMU HE
HOJDKHO HIpeBbIuarsh 5 %.

Pazn. 7. (Beenen nonmoanureabHo, Usm. Ne 2).
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MH®OPMAILIMOHHBIE JTAHHBIE

1. PASPABOTAH U BHECEH Tl'ocynapcTeennsim arponpoMbiiieHHBIM KoMUTETOM CCCP, Munucrepcer-
BOM 3apasooxpanenusa CCCP

PASPABOTYUKH
B. HU. Poraues, 1-p texd. Hayk; C. 10. I'eanana, xana. texd. Hayk; T. H. Measenesa, KaHa. TEXH.
HavK; B. B. JIbakoHoBa, KaHa. TexH. HayK; A. WU. 1lorocan, xaHa. texd. Hayk;, B. A. Tyreapsin, 1-p
Mel. Hayk;, K. . Danep, kaHa. xuM. Hayk:, B. B. Ilumenosa, xanja. 01os1. HaykK;, A. B. MeJbHUK;
H. . My3blueHko

2. YTBEPXKJ/IEH U BBEJIEH B TEUCTBHUE Ilocranosienunem Focynapersennoro komutera CCCP no
crangapram ot 27.02.89 Ne 344

N3menenrie Ne 2 npuaaTro MeXrocyJapCTBEHHbIM COBETOM MO CTAHAAPTH3ANUAMN, METPOJIOTHH U CepTH(H-
Kamuu (nmpoTokoa Ne 11 ot 25.04.97)

3a npunaTue U3meHeHHsa nporojocoBaIun:

HanmMmeHOBaHUE IrocyiadpCTBd HanmMmeHoBaHUC HAIIHOHAJIbHOI'O OPI'dHd 110 CTAHIdPTHU34dIIHH
AsepOanzxkadnckasa Pecriydimka A3roccTaHaapT
Pecniybimmka ApMeHUs ApMIroccTaHIapT
Pecniyoiinka bexapych I'occtanmapt benapycn
Pecniyoimuka KasaxcraH I'occranmapr Pecniyoimuku KaszaxcTaH
Kupruzckaga Pecniybimka Kupruscrtanmapt
Pecniybimmka MosinoBa MomnnoBacTa”HaaptT
Poccuiickasg Penepanus I'occtanmapr Poccnu
Pecniybnmuka Tamskukucra TakKukroccTaHaapT
TypkMeHUCTaH I maBHag rocygapCTBCHHAI MHCIICKIIUY 1 ypKMECHUCTAHA

3. BBEAEH BIIEPBbBIE

4. CCblJIOYHbIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

0603H316HH6 HI, Howmep paznena, myHkra 06031{3161{116 H1/, na Homep paszgena, myHkra
Ha KOTOPBIM JIaHa CCBLIKA " KOTOPBIA JIaHa CChIJIKA "
['OCT 1770—74 3; 7.3 ['OCT 6709—72 3: 7.3
['OCT 2603—79 3 ['OCT 9147—380 3
['OCT 3118—77 3 I'OCT 18300—87 3: 7.3
['OCT 4166—76 3; 7.3 I'OCT 20015—88 3
['OCT 4204—77 3 ['OCT 20490—75 3
['OCT 4207—75 3; 7.3 ['OCT 22300—76 3: 7.3
['OCT 4220—75 3 I'OCT 24104—88 3. 7.3
['OCT 4233—77 3; 7.3 ['OCT 25336—82 3. 7.3
['OCT 5556—81 3; 2 ['OCT 26313—84 2
['OCT 5789—78 3 ['OCT 26671—85 2
['OCT 5823—78 3; 7.3 ['OCT 28498—90 3
['OCT 3848—73 3 ['OCT 29227—91 7.3
['OCT 5956—78 3

5. Orpanmyenue cpoxKa AelCTBUA CHATO MO NpPoToKoay Ne 4—93 MexrocyaapCcTBEHHOr0 COBeTa Io
cTangaprusanuu, merposaornd 1 ceprupukamiu (MYC 4—94)

6. U3IAHUE (anpeas 2010 r.) ¢ U3menennavu Ne 1, 2, yrBepxaennbiMi B mione 1990 r., anpese 1997 r.
(UYC 9—-90, 11-97)
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