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I'OCT P 51198—98
(MCO 4134—78)

FTOCYIAPCTBEHHBINU CTAHIOAPT POCCUHNUCKOU ®EITEPAIIUMU

MACO U MACHBDIE 11POAYKTbI

Mertona onpeneenns L-(+)-r1yTaMMHOBOH KHCJIOTBI

Meat and meat products.
Method for determination of L-(+)-glytamic acid content

Jata sBenennsa 2000—01—01

1 O0aacTp npuMeHeHus

Hacroamuii ctaHgapT pacIipoCTpaHsIETCI HAa MACO U MSICHBIE IIPOAYKTHI M YCTAHABIMBAET METOJ,
onpeneaeHnA L-(+)-mmyTaMIHOBOM KUCIIOTHI.

2 HopmaTuBHbIE CCBLIKH

['OCT 9793—74 Ilpoaykrbl MACHBIE. MeTOIbBI OIIPEACICHUA Bilaru
[OCT P 51447—99 (UCO 3100-1—91) Msaco 1 MsacHBIe IIPOAYKTBI. MeToabl oTOOpa IIpob

3 Onpenenenune

MaccoBaga noiga L-(+)-miiyraMMHOBOM KUCIIOTBI — MaccoBagd Jojid L-(+)-mmyTaMMHOBOM KUCIIOTHI,
OIIpeAcIICHHAsd B COOTBETCTBUY ¢ HACTOAIIMM CTAHAAPTOM U BBIPpAXKECHHAaS B IIPOLICHTAX.

4 CymHocTbh METOAA

L-(+)-mJIyTaMIHOBYIO KUCIIOTY SKCTPATUPYIOT U3 IIPOOBI IIPOAYKTA, B3ATOM HA UCIIBITAHUE, JICAAHBIM
PACTBOPOM XJIOPHOM KUCIOTHL. CMech LIEeHTPUPYTUPYIOT, PIILTPYIOT U JOBOIAT AKTUBHYX) KUCIOTHOCTD
(brsibTpaTa 10 Tpedyemoro 3HauyeHUd. llpoBoudar ¢pepMeHTAaTUBHOE IIpeoOpa3oBaHUe L-(+)-riryramara B

O-KeTOoTJIyTapaT B XOJI€ peaKlluM ¢ HUKOTUHAMUIAAeHUHANHYKIIcoTAOM (HA/L) B IIpuCyTCTBUM IJIyTaMar-
neruaporeHassr (111):

TAT
L-(+)-miyramar + HAIY +H,0 <—> a-ketoryrapar + HAJIH + NH, + H*.

3aTeM OKUCIISIOT 3KBUBAJICHTHOE KOJINYECTBO BoccTaHOBIEHHOU (popMmbl HAJIH ximopumoM MOg0OHU -
tporerpaszonnd (MHT) B npucyrcrBun nunoamuuaeruaporeHasnsl (JIALL):

JJANT
HAJIH + UHT-xsopnn + HT < >HAJIT + dhopmasan.

NU3Mepsa1oT MaccoBYIO J0JIK0 0o0pa3oBaBlIerocd (popMasaHa Ha clieKTpodoToMeTpe IIPU JJIMHE BOJIHBI
492 HM.

5 PeakTuBbl

Bce peakTyBbI JOJCKHBI OBITH AaHAJIMTUYECKOI'O KadecTBa (HE HUXKE X. 4.). Bce pacTBOpBI, Kpome
PAcTBOPOB HEOPraHMUYECKUX coeaAMHEeHUN (5.1 1 5.2), TOJKHBI XpaHUTHCS B 3aKPBITON ITOCYAE U3 TEMHOTIO
CTEKJIA, TIIATEJIbHO BBIMBITOM M IIPOIIAPEHHOUN WJIN CTEPWIN30BAHHOM.

Boza, ucrionb3yeMmas I IIPUTOTOBIIEHUS PACTBOPOB (PEPMEHTOB, HOJDKHA OBITH A€MUHEPAIN30BaAH-
HOM WJIN OMANCTWUINPOBAHHONM, ITOJIYVIEHHOMN B CTEKJIAIHHOM AUCTIILIATOPE.

N3nanue opuumaabHoe
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BO,.[[{:lj UCITOJIb3YEMAA IJIA TIPUTOTOBJIICHUA PACTBOPOB XUMHWYCCKUX PECATI'CHTOB W IIOAT'OTOBKHU Hp06j
HOJI2KHA OBITH ﬂHCTHJDIHpOB&HHOﬁ NN ,I[GMI/IHepEUIH?;OBaHHOﬁ.

I1 PUMCYHYAHHNUC — OZ[HOKI)E[THO HUCTWIUINPOBAHHAA BO/Jdd MOXET COJICP2KATDHD MOHDBI MCTAJUJIOB, KOTOPLIC CHH-
KAKOT dKTHUBHOCTD (I)epMeHTOBj d JICMUHCPAJIIN3OBAHHAA BO/Jdd MOXKCET COACP2KATL MUKPOOPIraHU3MbI, YBCJINMYMBAIOIIIUC

HeclIeMUPUISCKYI0 POHOBYVIO PSPMEHTATUBHYIO aKTUBHOCTDh 1 MCKAaXXalOIIHEe pe3yIbTaThl aHAIM3a.

[Ipemrapar HAJL momxken comepxkath He MeHee 90 % OCHOBHOTO BellecTBA.

L-(+)-myraMuHOBAS KUCIOTA JOJDKHA coagepKaTrh He MeHee 98 % OCHOBHOIO BELIEeCTBA.

JlommyckaeTcss MCIIONb30BaTh MMEIOIIUECS B IIPOHAAXKe TOTOBBIE HAOOPHI PEaKTUBOB IIPU YCIOBUU
COOTBETCTBHUS KAUeCTBA PEAKTUBOB TPEOOBAHUAM HACTOAIIETO CTaHAAPTA.

5.1 PactBop xaopnoii kucaorsl ¢ (HCIO,) = 1,0 moan/am?

8,6 cM3 pacTBOpa XJIOpPHOM KUMCIOTBI MaccoBoit moamn 70 % u mwrotHocT 1,67 r/cM3 IIoOMeIIamT B
MEPHVIO KOJIOY BMecTUMOCTRIO 100 cM?® 1 moBOoIaAT 00beM pacTBOpa IO METKHM BOIOM.

[IpumMmegaHue — Ilpu nCrIoAb30BAHUU XJIOPHOW KUCIOTHI MEHBIIIC MAacCOBOM JIOJIM IIPOBOIAT IIepepacdeT
00BbeMa KUCIIOTBI, UCIIOJIb3YEMOM JUTSI OCAXKICHUS OCIKOB.

5.2 Pactop ruapokcuaa kammsa ¢ (KOH) = 2 moab/am3

PactBopsroT 56.1 r tmapoxcuaa xamuga (KOH) B Boge, moBoadaT oobeM pactBopa 1o 500 cm?.

5.3 Bydepnsbliii pacTBOp akKTHBHOI KucjaoTHOCTH 8,6 pH

5.3.1 PactBopsior 1,86 T rmapoxiiopniaa TpUATAHOJIAMUHA B BOJAE, JOBOIAT aKTUBHYIO KMCIOTHOCTD
pacTBopa mo0 8,6 pH pactBopoM rmapoxkcuma Kanus (5.2), ucnoiab3yda mIsa m3MmepeHuit pH-merp. 3arem
nobapiaoT 0,68 T oxkTwiheHOIIEeKAITWIEHITINKOJIEBOTO 3dupa (HanpuMmep, Tputod X = 100) u goBomdar
00beM pactBopa a0 100 cm3 Bomoil.

5.3.2 PactBopsior 0,86 r ay3zamenieHHOTO pochopHokucioro kaausa (K,HPO,) u 0,007 r ogHOo3a-
menreHHoro ¢gocdopHokuciaoro xkaauga (KH,PO,) B Boje 1 moBogar oobeM pactBopa go 100 cmd.

5.3.3 CwmemmBaror 20 cMm3 pactBopa 110 5.3.1 1 5 cm? pactBopa 1o 5.3.2.

PacTBop xpandgar nupu remueparype 4 “C.

5.4 PactBop HA
Hasecky HA maccoit 0,025 r pactBopaoT B 5,0 ¢cM? BoAbI B HEOOJIBIIION KOJI0e cO NUIM(pOM, KOJIOY

3aKpbIBAIOT IIPOOKOMN.

PactBop ycroimumuB He MeHee 1 Mmec 11pu Temireparype 4 "C.

5.5 PactBop Jliogonutporerpasonua |[2-(p-iomodenni)-3-(p-aurpodennn)-S-pennarerpasonus]
xiaopuga (MHT-xnopuga)

PactBopsaror 0,030 r UHT-xs1opuma B 50 cM? BoabI, KOJIOY 3aKPBIBAIOT IIPOOKOI.

PacTBOop ycTOomuMB He MeHee 2 Mec IIpu TeMrieparype 4 "C B TEMHOTE.

5.6 Pacteop JIAAT

PactBopsaroTr 0,003 r 1Mo wIbHO BBICYILIEHHON JIMIIOAMUHAETUAPOTEHA3EI B 1 ¢M3 BOJIHL.

PacTBOp yCcTOMUMB HE MEHEe TpeX Heleab 1IIpu TeMireparype 4 C.

5.7 Pactsop I'/I1

M c11op3y10T pacTBOp INIoTaMaTieruaporeHasbl KoHueHTpauuu 10 mMr/cm3, cBoOOIHBIN OT cyiibdara
aMMOHUS, STWICHINAMUIHTETPAYKCYCHOM KUCJIOTHI UM TJIYTAMUHA3LI, IIOCTABIAEMBIM B TOTOBOM BUIE
(HarpuMep, B pacgacoske 1o 1,0 cm?3), ymeapHol akTUBHOCTRIO He MeHee 900 E/cm?.

PacTBOp ycToituuB He MeHee 12 Mec 1ipu temriieparype 4 C.

5.8 Cranpaprabii pacTtsop L-(+)-riayraMmHOBO# KHCIOTHI

PactBopstoT 0,050 r L-(+)-m1yTaMMHOBON KUCIOTHL B 25 ¢cM? BOABI. AKTUBHVIO KMCIIOTHOCTD PacTBOpA
ycta"HasiausawT 7,0 pH pacTBopoMm rmapoxcuna xaaud (5.2), 1mocie 4ero JoBOIAT 00beM pacTtBopa 1o 50 cm?.

PactBop xpandar 1pu remireparype 4 “C 1 HEITOCPEACTBEHHO IIEPEd UCITOJIb30BAHIEM Pa3BOAAT BOOOM
B COOTHOIIIEHUN 00beMOB 1 : 49.

6 CpeacTBa KOHTPOJISI H BCIIOMOraTe/bHbIE YCTPOHCTBA

OO6bpyHAag 1adopaTtopHad armaparypa, a Takke ykazanHadga B 6.1 — 6.11.

6.1 Msacopybka MexaHudeckad JjradboparopHas, cHabxeHHada 11epOPUPOBAHHON ITUIACTUHKON C OT-
BEPCTUAMU AMAMETPOM He 0oJiee 4 MM.

6.2 Muxkcep 1a00paTOPHBIH.

6.3 LlenTpudyra madoparopHasa ¢ IpodbupkamMu BMecTUMOCThIO 50 it 100 cm?.

6.4 Nonomep wm pH-MmeTp nmamaszonoMm nsmepenuit ot 1 no 14 pH u monyckaeMoil TOrpenrHoCTbIO
+ 0,05 pH.

6.5 OwibTpel OyMaxKHbIE TOMPUPOBAHHBIE UaMeTpoM 15 cwm.
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6.6 Koabnr MepHbIe BMecTUMOCTBIO 100 m 250 cMm?® m morrycKaeMo OTHOCUTEIBHON ITOIPENTHOCTBIO
+ 0,2 %.

6.7 Jo3atopsl TMIIeTOYHBIE oObeMamMu mo3 25, 50 m 100 cM® M OTHOCUTEIBLHON IIOTPEeHTHOCTBIO
nosuposanud + 1 %.

6.8 Ilunerxm rpagynpoBaHHble BMecTUMOCTRIO (0,05; 0,2; 0.5 1 2,5 cM® 1 monyckaeMol OTHOCUTEIb-

HOM TIOTrPEITHOCTRIO + 1 %.

6.9 Illmarenn IUIACTUKOBBIE WIN HAJTOUYKU CTEKIITHHBIE JUIS IIepEMEIIUBAHUSA COAEPKUMOTIO KIOBETDI
[IpU IIPOBEACHUUN POTOMETPUYECKIX U3MEPEHUTA.

6.10 CrexrpodoromMeTrp (HOTOMETP) CO CIAEAVIOUIMMU TEXHUYECKUMHU XapaKTEPUCTUKAMU. CIIEKT-
paJIbHBIN MHTEPBaAJII — He 0osiee 10 HM: MHTEPBAJI U3MEPEHUN OIITUYECKOM IDIOTHOCTU — oT (0,000 mo 2,000;
[IOTPEIMHOCTb YCTAHOBKM JUIMHBI BOJIHBL — = 3 HM; CpelHEe KBaAPATUYIECCKOE OTKIIOHEHUE CIIydalHOU
COCTABJISIONIEN ITOTPEeIHOCTY n3MepeHUiT — He Oosee 0,15 %.

6.11 KrioBeTnl hoToMeTpHrUecKe TOJMIMHON TToTIotaoniero ciosd 10 M.

6.12 TepmMomeTp XKUIKOCTHBIN CTEKISTHHBIN ¢ nHTepBasioM n3MepeHuit ot 0 mo 100 °C, gorryckaemoit
[IOTPEITHOCTBIO U3MepeHun £+ 2 "C.

6.13 Becnl mabopaTopHble OOIIETO Ha3HAYEHUI ¢ HaAMOOJJBIIUM IIpeaeciioM B3BemmBaHUg 200 r u
TOITyCKAaeMOU ITorpenrHocToo = 0,001 1.

7 1lopsaaok MOArOTOBKM K NMPOBEAEHHI0 H3MEPEHHHA

7.1 O160p 11p06 — 110 1 OCT P 51447.

7.2 1lpoby maccon He MeHee 200 I, ITIOJIVUEHHVYIO U3 PEIIPE3€HTATUBHOM BBIOOPKI, XPAHAT B YCIIOBUSX,
[IPEIOTBPAILIAIOIINX IIOPYY 1 U3MEHEHUE COCTABA.

8 Ilopsaok nmpoBeeHuss H3MEPEHUI

8.1 Iloaroroska npoObl K NPOBEAEHUI0O U3MEPEHHI

O6paszenr TpoOOBI TOMOTEHU3UPYIOT, IBAKIALI IIPOIIyCcKas depe3 MIACOPYOKyY (6.1) m THIaTeIbHO IIepe-
MEIIMBAsL.

O0Opa3enl xpaHAT He 6oiiee 24 4 B 3aII0JITHEHHOM HOBEPXY U I€PMETUUYECKUM 3aKPBITOM KOHTEUHEDPE
TAKUM 00pa30M, YTOOLI IIPEJOTBPATUTDL I1IOPYY WJIN U3MEHEHUE COCTABA.

8.2 Hapecka ajas npoBeJeHHs AHAJIN3A

BaseimmBaroT 1upubimnsuteabHo S0 © UcciaeayeMoro oopasla ¢ TOYHOCTBHIO A0 10 Mr M rnmomMeiaror
HaBeCcKy oOpaslia B j1abopaTOpHBIN MuKcep (6.2).

8.3 llpuroroBjeHre 3KCTPAKTA

8.3.1 K HaBecke oOpasua B jaboparopHoM Mukcepe mooasidioT 100 cM3 oxXIaKIEeHHOTO JIBIOM
pacTBOpPA XIIOPHOM KMUCIOTHI (5.1) 1 TOMOIr€HU3UPYIOT.

8.3.2 YacTtb romoreHmsara 1oMeIamT B LHEHTPU(VKHYIO IIpOBUPKY U LIeHTpUdyrupyor 10 MuH 11pu
yri10Boit ckopocTty 3000 MmuH—!, 3aTeM, OCTOPOXKHO OTOJABUHYB CJION XUpa, OT(PMIBTPOBLIBAIOT CYIIEPHA-
TAHT 4epe3 ToppUPOBAHHBIA OyMaXHBIN GWwiIbTp (6.5) B KOHMUYECKYIO KO0y BMecTUMOCTBIO 200 cMm?.
[Iepsrie 10 cM3 prbpTpaTa BHIOpPACHIBAOT.

8.3.3 50 cM® IIOATOTOBIIEHHOI'O PACTBOPA, KOTOPBIA MOXET OBITH CjeTKa MYTHBIM, IIEPEHOCST B
CTakaH4YMK BMecTUMOCTBIO 100 cM3 M TOBOIAT aKTUBHVIO KUCJIOTHOCTL pacTtBopa go 10 pH pactBOopom
TUAPOKCHAA Kaaus (5.2).

8.3.4 KoamdecTBEHHO IEPEHOCAT COOEPXKNMOE CTAKaHYMKA B MEPHVIO K010y BMecTUMOCTBIO 100 cM3
1 TOBOJAT 0O0OBEM pacTBOpaA IO METKU BOMOM.

8.3.5 PacrtBOp OoXj1aX1aroT B jIeAsIHOU OaHe 20 MUH U (PIbTPYIOT Yyepe3 roppUpOBaHHBINA OYMAKHBIN
buieTp (6.5), otOpocuB 1iepBbie 10 cMm3 mibTpaTa.

8.3.6 25 cM® dmibpTpaTa IIEPEHOCIT B MEPHYIO KOJIOY BMECTUMOCTBHIO 250 cM3 M JHOBOIIT 00BeEM
(brubTpaTra 10 METKU BOJIOM.

IIlpuMedaHune— O0beM QUIbTpPaTa BRIOUPAKOT TAK, YTOOBI KOHIICHTpald L-(+)-riIyraMMHOBON KUCIOTHI
obuta ipudausuTensHo 0,030 r/mms.

8.4 Onpenesienne

8.4.1 Temmepartypy pactBopoB 110 5.3 1 8.3.6 oot mo 20—25 °C. [L1g npoBeneHUS pepMEeHTATUB-
HOM peaKLnu 6epyT ABe poToMeTpruecKe KoBeThl (6.11), B KaXKIVIO U3 KOTOPBIX ITUIIETOYHBIM J03aTOPOM
(6.5) m10OaBIAIOT:

- 2,50 cM3 oydeproro pactsopa (5.3);

- 0,20 cm? pactBopa HAJL (5.4);
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- (0,20 cM3 pactBopa UHT (5.5) n

- 0,05 cM? pacTtBOpa JIMHOAMUHIernaporeHasa (5.6).

3areM B omHy KroBeTty BHocAT (0,50 cm3 skcrpakra (8.3.6), mmoaydasd MCCIeIyeMBINI pacTBOP, a BO
BTOpVIO — (0,50 cM3 BOABI, IT0JIy4asd KOHTPOJILHBIN PacTBOD.

PacTBOpBEI B KIOBETAX IIEPEMENIUBAIOT IUIACTUKOBBIMU IUIIATEIIMU WIN CTEKIISHHBIMU ITAJIOYKAMU
(6.9) U UBMEPAIOT ONTUYECKME IUIOTHOCTU OTHOCUTEIILHO BO3[AyXa IPU JUIMHE BOJHBI 492 HM: A; —
OIITUYECKAI IUIOTHOCTh MCCIIEAYEMOTO pacTBopa, A;, — OINTUYECKAS IUIOTHOCTh KOHTPOJLHOTO PacTBOpA.

Temrieparypa pacTBopoB JoirkKHa ObITHL OoT 20 po 25 "C.

8.4.2 B xaxuayw xwsery BHocdaT 1o 0,05 cm?® pactBopa I'II' (5.7) m THrareJapHO CMENIMBAIOT C
COJIEPKMMBIM, UCITOJIbB3Y4 IHIIATEb WIN CTEKIIHHVIO TTATOUKY (6.9).

PacTBOpBI BbIIEpPKUBAIOT 15 MUH. 3aTeM U3MEPIIOT OITUUYECKUE IUIOTHOCTU IIPU JJIMHE BOJIHLBI
492 HM, IIOBTOPSAI U3MEPEHUS Yepe3 KaKAble 2 MUH 0 JOCTUKECHUI ITOCTOSHHBIX 3HAUYCHUIA.

CrpostT rpapyKy 3aBUCUMOCTU OIITUYECKUX IUIOTHOCTEN PACTBOPOB OT BPEMEHU U 3KCTPAIIOIUPYIOT
X Ha MOMeHT BHeceHUd pepMerTa 11 (mpuitoxenue A).

IHoyyaroT 3KCTpaItoIMpPOBAHHBIE 3HAUYEHWA OIITUYECKUX IDIOTHOCTEN NCCIEAYEMOrO (A,) 1 KOHTPOIb-
HOTO (A,,) PaCTBOPOB.

3.4.3 O1npenaciiaoT MUKPOMOIAPHBIN KO3(M(PULIMEHT OIITUYECKOU IUIOTHOCTU (popMas3aHa, IIOBTOPAA
orteparnu 1o 8.4.1 u 8.4.2, Ho 3amengqa 0.5 cMm? akcTpakTa B IIepBor hoToMeTpruecKoit kKioBeTe Ha (0,5 cm?
cTaHOapTHOTO pacTtBOpa L-(+)-TIIyTaMMHOBOM KUCIIOTHI (3.8).

[lonygaror cienyronye 3Ha4YeHUSI OITUYECKUX IUIOTHOCTEM

- A7 — crangapTHOro pactsopa L-(+)-TJlyTaMMHOBOM KUCJIOTBHI;

- A, — KOHTPOJILHOTO pacTBOpPA;

- A5 — crapmapTtHOro pacrsopa L-(+)-IiyrTaMMHOBOM KUCJIOTHI;

- A5, — KOHTPOJILHOI'O pacTBOpA.

3.) BBIIOJIHAIOT ABa IapaUIeJIbHBIX OIIPEACIICHUA B ABYX IIPp00axX U3 OAHOIO U TOro Ke oopasiua (3.1).

9 IlpasBuiaa o0padOTKH pe3yabTATOB M3MEPEHHUMH

9.1 Meroa pacuera
MaccoByio pono L-(+)-mryraMuHOBOM KUCIIOTHL B IIpobe X, %, BEIUUCIIIOT 110 (hopMyJIe

(100 - Mxm)
YA A 3Sx147.1 250 100 "0 ) 100
B kx0,5%x 1000 1000 & V 50 m
= 51,485x —24 (100 + Mxm,
’ kx Vxm 100 7 °

rne A A=A, — A) — (A — A1):
147,1 — moasgapHasg macca L-(+)-IIIyTaMUHOBOM KUCIIOTHI;
M — maccoBas Joist Biaru B 1pobe, onpeneineHHada 1o 1'OCT 9793;
m — Macca HaBeCKU (8.2), T;
V — ob6beM wibTpara, B3ATHI Ha omnpeneiaeHue (8.3.6), cMm>;
k — MUKPOMOJIAPHBIN KOAPAUIIMEHT OIITUYECCKON IUIOTHOCT popMa3aHa IIpU JJIMHE BOJIHBI 492 HM,
CM?2/MKMOJIb, PACCUYUTAHHBIN 110 (hOpMYJIe

35,50
0.5 1000

k=AA" x « 147.1 — 51,485 x A A’

rne AA" = (Ay — A1) — Ay — A1)

3a pe3yiabTaT U3MEPEHUI IIPUHUMAIOT cpeaHeapuPMeTHUUECKOE 3HAYEeHUE Pe3YyJIbTATOB ABYX IIapall-
JIEJIBHBIX OIPeAcIEHUU IIPU YCIOBUU BBITOJIHEHUS 9.2.

PesyibTaTr onpenenstor ¢ TouHocTeio 0,01 %.

9.2 CxoaumocTh

OTHOCUTEIIbHOE PACXOXJIECHUE PEe3yJIbTaTOB JABYX IlapaUICIbHBIX OIIPEACICHUII, BBIIIOJIHEHHBIX B
ofHOI1 j1aboparopuul, He JOKHO IIpeBblIaTh 10 % cpegneapmndMeTHIECKOro 3HaAYSHUS.
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10 Odopmaenne pe3yabTaToB H3MEPEHHUHA

B oT4yeTe 00 UCIIBITAHUM NOJKHBI OBITH YKA3aHDI:

- HCIIOJIb3YEMBIIT METO/I;

- TIOJIY4E€HHBIE PE3YJIbTATHI;

- JIIOOBIE VCIIOBUA ITPOBEACHUS UCIIBITAHNM, HE YCTAHOBJIEHHBIE JAHHBIM CTAHIAPTOM U KaCaIOIIECs
TIOAPOOHOCTEN, KOTOPBIE MOI'YT ITOBJIMATL HA KOHEUYHDBIN PE3YJIbTaT.

B oTyeTe mOJKHBI OBITH BCE JAaHHBIE, HEOOXOAUMBIE U IIOJIHOM UACHTU(PUKAIIU IIPOOLL.

ITPUJIOXKEHHWE A
(CIIpaBOYHOL)

IIpumep nocTpoenua rpaduka 3aBUCHMOCTH
ONTHYECKON ILVIOTHOCTH PACTBOPA OT BPEMEHH

----_-_!-
e 1
'.-----
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Kimrouesrnle ci1oBa: MSICO, MACHBIE ITPOAYKTHI, XUMWYECKIIN aHAJIN3, OIIPEACIICHNE MAaCCOBOM O, OPraHU-
yecKye KUCIOThI, L-(+)-myraMmHoBasE KMCJIOTA
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