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4.1. METOABI KOHTPOJIA. XUMHYECKHE ®AKTOPBI

OnpeneneHne 0CTATOYHBIX KOJHIECTB TETPAKOHA30/1a
B BOJie, IOYBE, 3eJIeHOM Macce, 3epHE M COJIOME 3ePHOBBIX
KYJLTYP METOIOM ra30KRAKOCTHOMH XpomaTorpadun

Meronnvieckne yka3anus
MYK 4.1.1229—03

1. Beoanas sacre
Toprosoe HauMeHoBaHHE: DMHUHEHT.
dupma nponzsomurens: Tomen Kopriopeiimu (Sinowus).
[eficTBylouiee BeleCcTBO: TETPAKOHA30.
(RS)-2-(2,4-nvxnopdensn)-3-(1H-1,2 4-tpuaszon-1-un) opormun-1,1,2,2-
‘rerpadTOp3THIOBBIH 3dHD.
CrpyxtypHas dopmyna:
(EH;OC F,CHF,

C CH—CHZ,N/ N

cl N

Monekynapuas macca: 372,1.

Omnupurueckas popmyna: Ci3H; CLhF{N;O.

XuMHuecKn YHCTBIN TeTpakoHa3on npeacrabasetT coGoi GecuseTHyio
BAIKYIO dKWIKOCTH, paznaraetca npu 240 °C; nasaenune napos 0,18 mPa, no-
Ka3aTtesb npenomaenus 1,432 (20 °C).

Kosdpuumenr pacnpenenenns B cucreme H-okraHon-soma K. IgP =
= 3/56 (20 °C).

PactsopuMocTs: B Boge 156 mr/n (pH 7; 20 °C); Xopoilo pacTBOpHM B
1,2-auxs0paTaHe, AUETOHE, METAHOJIE.

CrabuiieH B pa36aBiieHHbIX BOAHBIX pacTBopax ¢ pH 5—9.
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Obnacme npumenenus: GyHriLMz IMPOKOro CieKTpa AekcTauA.
Turuenu4ecKue HOpMaTHBEI:
OJK B nouse — 0,4 Mr/xr;
MK & Boge BogoeMos — 0,01 mr/am>;
MY B 3ephe xnebubix 3nakoB — 0,2 Mr/kr.

2. Meroanka onpese/ieHRs OCTATOYHBLIX KOJIHYECTB
TETPAKoHA30/1a B BOJE, NOYBE, 3¢PHE H COJIOME 3ePHOBBIX
KYJIbTYP METOAOM ra3oKBAKOCTHOH XpoMaTorpagpun
2.1. Ocnostmie nonodcenun

2.1.1. IMpunyun memooa
Meronuka OCHOBaHa Ha OMpECNICHHH TETPaKOHA30/1a METONOM ra30XKHA-
KOCTHOM XpoMaTorpa(HH ¢ HCTIONB3OBaHHEM 3EKTPOHO3AXBATHONO ISTEKTOpa
(123 wm [TIP) nocne ero H3B/ieueHHs U3 0OpasLIOB OpraHHYECKMM PacTBOPH-
TENIeM, OYHMCTKE MyTeM nepepachpefeneHus Mexcay ABYMA XHIKHMH dasaMH U
KOJNIOHO4HOH xpoMarorpadun Ha (propucwie. VineHTndHKaUMA TeTpaKoHasona
TIPOBO/IMTCA [0 BPEMEHH YIEPIKUBAHHA, KOHUECTBEHHOE ONPEAEIeHHE — METO-
Z0M abCOSIOTHOM rpaayHpOBKH.
2.1.2. Memponozuseckas xapaKxmepucmuxa Memooa

Mertponor1yeckan XapaKkTepHCTHKA METO/iA NPEICTaB/eHa B Tabul. 1.

Tabnuua 1
MeTpo1orHyecKas XapaKTEePHCTHKA METOAR
Cpennee OtHocu- | [loBepuTens-
O6uexr | Tipeden ml}.::-,m;?::xx 3HAYCHHE TENBHOE  |HLI HHTEpBAN
anaTHsa obHapyxe- XOH ep aus, | OTIPCACTIEHIA, %] craHzapTHoe| cpenmero,
HHS, MI/KP “M’:/rg - (ans KaKAOTO |OTKIOHEHHE,| =24,
obwekra n = 24) % P=0,95
Bona 0,0005 | 0,0005—0,01 90,8 0,99 2,0
INo4sa 0,001 0,001—0,02 80,3 2,19 4,4
3enenad
Macea 0,008 0,005—0,5 83,1 1,75 3.6
Conoma 0,005 0,005—0,! 84,2 2,76 5,6
3epHO 0,002s {0,0025—0,05 86,0 2,53 5,1

2.1.3. H3bupamenvnocmy memooa

Hpucywmue ApPYyrux neCTuuyaos, Onu3kux no XUMHYECCKOMY CTpoe-
HuUio U obnactu NPpUMEHEHHA, ONpPEACNIeHHIO HE MelUaeT.
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2.2, Peaxmuest u mamepuanst

Tertpakonazon, ananuTHReCKui CTaHAAPT
¢ coaepxaHuem A.s. 99,38 %

AueroH, x4 TV 6-09-3513—82
H-I'excan, 4, cBexeneperHanubi TV 6-09-3375—78
Juxnopmertan, X4 TV 6-09-3716—80
OTunauerar, 4ia I'OCT 22300—76
MeraHon, x4 T'OCT 6995—77
Harpuii cepHo-kucanbili 6e3BopHBt, uza,

CBEXENpOoKaJICHHbIH I'OCT 4166—76
Harpuii xnopucteii, x4 I'OCT 4233—77
Bona aMcTHAIMpOBaHHAR I'OCT 6709—72

Hacanxu ans xononok: 5 % SE-30 Ha xpomaroue

N-Super (0,125—0,160 mm), umn.

5 % XE-60 na xpomarone N-Super (0,16—

0,20 mM), M1,

®nopuchn wisa xpomarorpadpuu (0,150—0,250 mm)

Merck, umn.

Bymara ¢punetpoBanbHas TV 6.091678—86
A30T 0co6oit YHCTOTHI (B GaswroHe C peyKTOpoM) IOCT 9293—74

2.3. ITpubopu u nocyoa
I"a3oBriit xpomarorpad Lper-550 M win
aHANOrHYHBIH C JETEKTOPOM NOCTOAHHON CKOPOCTH
pexoMOunaumu (JTTP wiu [I33) # crexnsaHHOM
HacaJloYHOM KOJIOHKOH, ANTHHO#M 1 win 2 M;
BHYTPEHHHUM AUAMETPOM 3 MM

Becnl aHanuTHueckue BJIA-200 I'OCT 34104—80E
WM aHAOrHYHbIE

Becot Texunyeckue BJIKT-500 I'OCT 24104—80
YcTaHoBKa yneTpa3Bykosat «Cepbray TV 3.836.008
Menbunna noxesas PM-120 unn naGoparopnas

3epHoBas JIM3 TY 1-01-0593—79

PoTauuounHslit ucnapurens Bakyymubiii HP-1M TV 25-11-917—74
WJIH aHaIOrHYHBbIiH

Mukpomnpuu MI-10, MLL-10M TV 2-833-106
Hacoc BogocTpyiiHbii MPTY 42 861—64
Kon6s! ruiockonoHHsie Ha nuax KIU500 29/32 TC  I'OCT 10384—72
Kon6et kpyrnonounnie sa uummgax KI1150 29-32 TC  F'OCT 10384—72
Boponku naboparopusie B-75-110 roCT 25 336—382
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Boponku nenutensHbie BII-3-500 I'OCT 8613—75
Llununapst Meprbie Ha 100 cm® TOCT 1774—74
Kon6u Mepusie ua 25, 50, 100 cm® rOCT 1770—74
Munetxu na 1,2, 5, 10 c® [OCT 22292—74

Tpo6upks ¢ npUTSpTHIMU NpoSkamu Ha 10,20 cM®  TOCT 1770—74
Kononxka creknsiHHas xpomaTorpaduyeckas AnHHOMN
25 cM, auameTpoM 1 cM.

2.4. Ombop npob

Ot6op npo6 NpoM3BOAMTCA B COOTBETCTBHHM C «YHHPHUHMPOBAHHBIMH
npaBwiaMu 0T60pa Mpob CenbCKOXO3AHCTBEHHOH NpPOAYKLMH, MHIIEBBIX
NMPOAYKTOB H 00bEKTOB OKpYKatomieH cpeapl A OonpeAeSeHHA MHKPOKOIH-
yecTB necruuuaoB» (Ne 2051—79 ot 21.08.79). Oro6panHele npobsl 3ene-
HBIX pacTeHHA XpaHAT B MOJM3THJICHOBOH Tape B XOJIONMAbHHKE NpH 0—
4 °C B TeueHHe Helenu, B MOpo3unbHo# kamepe mpu —18 °C B TeueHue 6
mecaueB. I[TpoGel 3epHa M CONOMBI IS ONMpPENENCHUA OCTATKOB B ypoxae
XpanaT B GyMaXHOM uin TkaHeBo#H ynaxkoBKe NMPH KOMHATHONM TeMneparype.
Jina WIHTeIbHOrO XpaHeHHs po6ki MOYBHI MOACYNIHBAIOTCA PH KOMHATHOH
TeMIepaType B OTCYTCTBHE NPAMOTO COJIHEYHOro ceera. Cyxue nouBeHHble
0o6pa3usl MOTYT XpaHHTECA B TeueHHe roga. Ilepen aHain3oM cyxyio no4By
MPOCEHBAIOT YEPe3 CUTO C OTBEPCTUAMH AHAMETpPoM 1 MM, 3epHO M COJIOMY
H3MENbYaIoT Ha 1abopaTopHO# MeNbHHIIE.

2.5. Ioozomoexa k onpedenenuio

2.5.1. Konduyuonuposanue xonouxu

[otoByio Hacanky (5 % SE-30 win XE-60 Ha xpomaroHe N-Super) 3a-
CBITIAIOT B CTEKJIAHHYIO KOJIOHKY, YNIOTHAIOT NMOA BaKyyMOM, KOJOHKY yCTa-
HaBJIMBAIOT B T€pMocTaTe XpomaTorpada, He MOACOENMHAN K ACTEKTOpY, H
KOHAHLMOHHPYIOT B TOKE a30Ta npu Temneparype 250 °C B TeueHue 8—10
4acoB.

2.5.2. llpuzomoegnenue cmandapmHo20 u 2padyuposoyHbIX pacmeopos

BepyT TO4HYIO HaBECKY TETPAKOHA30JIa M PacTBOPAIOT B AUETOHE TAKAM
obpazom, 4TOOB NONYYHTh CTaHAAPTHBIA pacTBOp C KOHLEHTpauHeH
1 mr/mMn. CTaHAapTHBIA PACTBOP MOXKHO XPaHMTh B XOJOMH/IBHUKE NPH TEM-
nepatype 0—4 °C B Teuenne 6 MecsLes.

I'paxynpoBoyHble pacTBOpbl B rekcaHe C KoHueHTpauuamu 0,001,
0,0005, 0,0002, 0,0001 1 0,00005 Mr/Mn roTOBAT U3 CTAHAAPTHOTO PacTBOPa
METOAOM nocfenosatTenbHoro pasbasneHus no obwsemy. I'panyuposoumbie
pacTBOPHI XPaHATCA B XOJIOAHIbHHKE B Te4eHHe 1 Mecsaua.
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2.5.3. llocmpoenue 2padyupoourozo spaguxa

Jins mocTpoeHna rpaxyMpoBo4YHOro rpaduka B xpomarorpad BBOAAT IO
1 MKJI KaXZOro M3 rpagyMpOBOYHBIX PacTBOPOB (3 mapajnenbHBIX onpene-
JICHHA AAA KaXAOH KOHLUECHTpaLMH, HE MEHEe 4-X TOUueK MO AHana3OHy H3Me-
PAEMEIX KOHUEHTpaLUMii), H3IMEPAIOT BHICOTH MM TUIONIAAH ITHKOB H CTPOAT
rpapuk 3aBHCUMOCTH CpEQHEro 3Ha4€HHA BHICOTH WM IUIOIaAH NMHKa OT
KOHLICHTPALMH TETPaKOHa30Jia B rpafyHPOBOYHOM pacTBope (MKr/Mi).

2.6. posedenue onpedenenun
2.6.1. Onpedenenue mempaxonasona 8 6ode

B nemurennHyio BOpoHKy eMKOCThIO 250 Mi nomematotr npo6y Boast
o6bemom 100 ma, n06aBnsAOT 1—2 r XJIOPHCTOrO HaTPHA H IKCTPArHPYIOT
TeTpaKoHazon 50 M pMXnopMeTaHa ABRKIbI, BCTPAXHBAs BOPOHKY KaXnbii
pa3 He mMeHee 3-x MHH. [Tocne NoOAHOro pasmeneHyUs CIOEB OTACHAIOT HMK-
HUH opraHHdeckuit cnoli, npomyckas ero yepe3 Ge3BoAHbId CEPHO-KMCIBIH
Hatpuit (He menee 30 r), npeapapHTENBHO NPOMBITHIA AUXIOPMETAHOM.
O6beanHEeHHBIR IKCTPaKT YMapHBalOT AOCYyXa Ha POTALMOHHOM HCMapUTese
NpH TeMneparype He Bhime 35 °C.

Cyxoli ocTaTox pacTBOpAIOT B 2 MJl CMECH rekcasn—aueToH (9 : 1) u npo-
BOJAT OYHCTKY IKCTPAKTa Ha KOJIOHKE C JOPHCHIIOM.

Kononky roroear cnemyromuM o6pa3oM: B HHXHIOIO 4acTh KOJIOHKH
MOMEIAIOT TAMMOH M3 o0e3kupenHo# BaThi, K 8 r dnopucuna nobasnamoT
15 mn cmecu rekcau—aueToH (9 : 1) ¥ 3aNONHAIOT KOJIOHKY 3TOH CycrieH3ueld.
Tlocne ocaxkaeHus dropucuna (ypoBeHb pacTBOpHTENA HaX cTonbukoM dio-
pucuia 15—20 MM) B KOJIOHKY R06aBAAIOT G6e3BOAHBIN CynbdaT HATPHA cno-
eM 10 mmM. [lepen BHeceHneM mpoGBl KONOHKY MPOMHBAOT 20 Mn TO# xe
CMECH reKCaH—-aUeTOH M NOHHXAIOT YPOBEHb PAaCTBOPHTENIA A0 BEPXHEro
cnos copbeHTa. DKCTPAKT KOJMYECTBEHHO MEPEHOCAT B KOJIOHKY, OOMbIBas
IBaXAB! koaby 1—2 MJI CMECH rekcaH—-aleTOH. DJIOHPYIOT TETPaKOHa30J
TO# e CMeChIo rekcaH—aueToH (9 : 1), orbpackeisas nepByio ¢ppakuHio 20 mMa
M cobupas nocnepyomue S0 mi.

PacTBopuTenb BHINAPHBAIOT A0CYXa Ha POTALIHOHHOM HCMApHTeNe fpH
Temneparype He Boiue 35 °C. Cyxoii octatok pactsopsioT | Ma 3THRaueraTa
Y BBOAAT B XxpoMaTorpad | unu 2 MKA nony4eHHOro pactTaopa.

2.6.2. Onpedenenue mempaxoHazona 8 noyee

O6pasen cyxo#t noussi Maccoit 50 r noMewaoT B KOHHYECKYIO Konby ¢
nputeptoii npobkoH, no6aBaAOT 15 MA ANCTUINUPOBAHHOH BOIBI, BCTPAXH-
BalOT M OCTaBNAOT HA cyTkH. Ha cnenyiommii newp B konby mobasssior
100 mn cmecu Metunoseiii criupr—Bona (9 : 1 no o6veMy) H IKCTparupyioT
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TeTPaKoHa30/1 Ha yNIbTpa3BykoBoit OaHe B TeyeHue 30 MHH. 3aTeM QUILTPY-
10T 4yepe3 GyMacHbIH QUILTP B KPYTJIOAOHHYIO Kosnby eMkocteio 500 mu.
OKCTpaKUMIO NOBTOPSAIOT elle 2 pa3a 1o 5 MHH, HCToJb3ysa no 50 Ma Toi xe
cmecH. (ITpu aHasM3e Mo4B ¢ cogepxanneM rymyca Gonee 2,5 % KonIH4eCTBO
IKcTpakuMit yBennunBaior.) Kon6y ononackusaioT 20 M cMecH H f06aBs-
IOT K O0BbEAHHEHHOMY BOJHO-CIIHPTOBOMY I3KCTpakTy. MeTHnoBbi#t cnupT
OTrOHAIOT Ha POTAUHOHHOM HCIIapHTeJe NpH TeMneparype He Beime 35 °C. K
OCTaTKy H00aBiAIOT AMCTHIUIMPOBAHHYIO BOXY A0 o6bema 100 mi, BHocAT
1—2 r XJIOPHCTOro HAaTpHA U MEPEHOCAT BOAHBIA IKCTPAKT B JCIHTENbHYIO
BOPOHKY.

Janee noaroToBKy mpo6sl K rasoxpomarorpaguueckoMy aHanu3y npo-
BOJAT Tak ke, Kak Ui BOAHBIX 06pa3uoB (cM. m. 2.6.1). [Ipu amouposaHun
TeTpaKkoHa30J1a M3 KOJIOHKHU ¢ ¢aopucunom nepsyio ¢paxuuio 30 M orbpa-
ChIBalOT, nocaeayiomue 70 mi cobupator. ITocne BrinapHBaHus pacTBOpHTE-
JIA A0CYXa CyXOH OCTaTOK pacTBOpAIOT B 1MJ 3THnaueraTa M 1—2 mxa pac-
TBOpA BBOJAT B Xpomartorpad.

2.6.3. Onpedenenue mempaxonazona 6 3eneHot macce,
COnOMe U 3epHe 3EPHOBBIX KyAbmyp

Hasecky 3eneHbix pactenuii unu conomsl 10 r U3MeNLYAIOT (HIH MENKO
Hape3aioT), 3epHa — 10 r H3MeNBYaOT C NOMOIIBIO J1aGopaTOPHO# MENILHHULIbI,
MOMEIIAIOT B KOHHYECKYIO KoJfy u 3anuBatoT 50—100 Ma pacTBOpa aueToH—
Boza (50 : 50) rakuM o6pa3som, 4To6n Npo6Ga GbuNa NOAHOCTHIO MOKPHITA pac-
TBOPOM, M 3KCTParHpyloT TETPakoHa30o/ll HA YJbTPa3BYKOBOH YCTaHOBKE B
TeueHue 15 MMH (MIM OCTaBAAIOT Ha HOYb). BOAHO-alleTOHOBHI KCTPAKT
duneTpylor yepe3s GymaxHnbiit ¢uabTp. OcTaTox Ha QHUABTPE MPOMBIBAIOT
JBAXAbl BOAHLIM ALETOHOM NOPUHAMH No 25 Mil. O6bennu&nubli Gunbrpar
NOMEHIAIOT B ACAMTENbHYI0 BOPOHKY H MPOHM3BOAAT OYHCTKY MEPEIKCTPaK-
iuell B H-rekcaH, n06asiias XIOpUCTLIi HaTpHii U3 pacyera 1 r Ha 50 ma pac-
TBOpa. TeTpakOHA30Jl IKCTPArHPYIOT H-FEKCAaHOM TPUKALl MOPUUAMH MO
25—30 mn. O6beaHHEHHbIe FeKCaHOBBIE KCTPaKTH (HILTPYIOT Yepe3 Gy-
MaXHblii QUIBTP U cywar Hal 6e3BoAHBIM cynbparom HaTpus. [lonyueHHsI i
3KCTPaKT ynapHBalOT Ha POTALHOHHOM HCMapHTesNie WIH NOJ BaKyyMOM Ha
BoJsHoit Gane npu Temneparype 40 °C gocyxa. OcraTok pacTBopsIOT B 1-—
10 mx rexcana.

TIpu onpenesieHHH OCTaTKOB B ypoXKae, KOrZia M3MEpeHHe KOHLEHTpa-
UMH NPOBOJAT HA BHICOKMX LIKaJNaX YyBCTBHTENbHOCTH XpoMartorpada, mo-
*eT moTpe6OoBaTbCA AONOIHHMTENbHAA OYHCTKA IKCTpakra. B 3tom ciyuae
MIPOBOAT OYHCTKY Ha KOJIOHKe C (hnOpHCHIOM Tak ke, kakK B 1. 2.6.1.

Beogsar B xpomarorpad | M1 O4HIIEHHOTO 3KCTPaKTa.
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2.6.4. ¥cnoeus xpomamozpaghupoeanus

pOBaHMs, Hr

ane, ane,
Tapamerpe: xonotka 5 % SE-30 xonoHka 5 % XE-60

 Tlikana yCHIIHTENS 2040 x 10 20—40 x 1070
Temneparypa xonosxu, °C 230 220
Temneparypa ucnapurens, °C 250 240
Temnepartypa aerexropa, °C. 300 300
No3upyemsiit 06neM, MKIF 1—2 1—2
CKOpOCTh ra3a-HOCHTE/S,
oM’ /MuH 40 40
Bpems yaepkuBaHus 1mMun55¢ 2mua 10 c
JlunHelusil AManasoH ACTEKTH- 0,025—1 0,025—1

2.6.5. O6pabomka pe3ynsmamoe ananu3sa

KonuuecTBeHHOE OflpeReieHHe NPOBOAKIM METOROM abCoOMIOTHOM rpa-
IYMpOBKH, COJlepXaHHie TeTpakoHa30/a B oGpa3ue BOABI, MOYBH WIH pacTe-
HuH (X, Mr/kr) BHIYHCISIN N Gopmyne:

=H2'C'V
H P K

, Fae

H; — BricoTa (Tiolzab) IHKa TETPaKOHA30/2a B CTAHAAPTHOM PacTBOpE, MM;
H, — BBicoTa (TUI0IHATH) NWKA TETPAKOHA30/1a B aHANM3HpyeMoii mpobe, Mm;
V — 066EM npobhl, NOAOTORNCHHON VI XpoMaTorpadH4ecKoro aHanusa, Mii;
P — naBecka aHanu3upyemoro oGpasua, r;
C — KOHLIEHTpaLuA CTAHAAPTHOIO PaCTBOPa TETPAKOHA30Na, MKI/MI;
K — ko3¢ duunent u3BreyeHHs TETPAKOHA30Ja, ONpeneseMblil B npes-
BapPHTEJIHOM OfIbITE MO BHECEHHIO TETPAKOHA30JI1a B KOHTPOJIbHBIHA 06paseu.
Couepx(al-me OCTAaTOYHBIX KOJHYECTB TETPAKOHa30J1a B aHAJIH3HPYEMOM
obpasiie BHIYHCAAIOT KaK cpeaHee u3 3-X napasuieAbHbIX OnpeacaeHHM.

3. TpeGonanns TexunkH 6e30NaCHOCTH

Tlpu npoBeneHun paGotul Heobxoaumo cobmomath TpeGOBaHUA MHCT-
pyxumn «OcHoBHble npasuia GesonacHo# pabotbl B xHMHuecko#t naboparo-
pumn», obwienpuHATLIe NpaBHaa 6e30nacHOCTH nMpu paboTe C OPraHH4EeCKHMH
PacTBOPHUTENAMH, TOKCHYHBIMH BELIECTBAMH, a TAKXKE HWHCTPYKUMH 1o JkC-
IUTyaTalyuH ra3oBoro xpomMarorpaga u anexrpoobopynosanus go 400 B.

10
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4. KoBTpoab norpemuocTs n3mMepennii

OnepaTHBHBIA KOHTPOSb NMOTPEIIHOCTH ¥ BOCTIPOM3BOAMMOCTH M3MeE-
peHHil OCYUIECTBAACTCA B COOTBETCTBHH C pekoMeHAauuamMu MU 233595
«['CH. BuyTpeHHHH KOHTPONb Ka4eCTBA Pe3yNbTATOB KONMHYECTBEHHOIO XH-
MHYECKOrO aHAIH3a).

5. Pa3zpaGorunxna

Bnunosa T. @., LiuGynsckas K. A., Jlomxenko B. H. Bcepoccuiickuii
Hay4HO-HCCNIEA0BATENIECKHH RHCTHTYT 3alUThI PaCTEHHIA.

11


https://meganorm.ru/list2/64054-0.htm

