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OEHATYPALUA BEJIKOB U USMEHEHUS NOBPEXAEHHOIO
HATPEBAHHMEM 3EPHA

Hszmenennss GesikoB, BhI3LIBaeMHEe AeHCTBHEM TelJa M H3BECTHLIE
KaK HX HEHATypalus, NPHBJEKaOT K cefe BHEMAaHHE KakK C TeopeTHue-
CKO#, TaK W C NpakTHUecKoH ToueKk 3penus. JeHatypaumus Geakos
3epHA OKa3LIBaeT MIyGokoe BJHAHHE Ha GHOJOTHYECKHe U TeXHOJIOTH-
yeckue ero cpofictBa, C mepexomoM 6elkoB B JeHaTYPUPOBAHHOE CO-
cTosiHKEe 6e3BO3BPATHO TEPALTCS BCXOXKECTb 3€PHA, a 6eJIKH KJIeHKOBUHBI
CTAHOBATCH He CIOCOOHBIME 00pa3soBbIBaTh KJIEHKOBHHHEIE CTYIEHb.

TensoBass menaTypauus GenkoB OOBYHO CUHTaeTCss HeoOPATHMBIM
poueccom (7). B cBf3H ¢ 3THM peuMbE TelJoBoN 06paGOTKH 3epHa,
I YACTHOCTH CYIIKH, CTPOrO OFpaHWYEHH! CDABHUTeNbHO HU3KOH TeM-
llepaTypoi.

CKOpOCTB Xe CYIIKH 3eDHA HaXOIUTCA B IPAMOE 3aBHCHMOCTH OT
TEMIOEPaTypsl: YeM BHILE NOCHeNHss, TeM OoJbllle CKOPOCTh CYLIKH.
B ycnoBusix aGOpPaTOPHEIX ONBITOB IOBLIUIEHHE TeMIepaTypH Ha 3
YBEJHUIUBAET CKOPOCTh CYIIKH B 2—3 pasa (8).

TlosTomMy usyuenne peakuud TelJOBOH JeHaTypalMH GENKOB C TOY-
KH 3peHHs1 0GPaTHMOCTH IIpefcTaBJaseT MHOTOCTODOHHHY MHTepec.

C TeopeTHYecKOil TOUKH 3PEHHSA HET OCHOBAHHH OTHOCHTb PEakIuio
TemJIOBOH JeHaTypanus OelkoB K HeoOpaTHMBIM IIpoLeccaM.

OrpoMHOe KOJHUECTBO peakiuil sBisierc o6paTHMEIM H He Teger
no xouna, llpemes, mo KOTOpOro HOXOHSAT TakKHe DeaKiUuH, SBIAETCH
Pe3yJILTaTOM JBYX IPOTHBOIOUIOKHBIX peakuuf: nmpsiMol u o6paTHOl,
IaXONAIIUXCH B COCTOAHMH XMMHYECKONO PpaBHOBecHs. I[lo MHeHHIO
Baur-T'odpda «..SIBjeHHe XUMHUECKOro PaBHOBECHS SBJSETCH OGIUM
BHIpAXKEHHEM 3aBepIIeHHs BCSKOIO XHMHUECKOro npespamennss (1).

CroponHHKaMyU NPH3HAHUA TOTO, UTO JNIOOYIO peakluio B IPHHIUNE
MOXHO paccMaTpuBaTh Kak obpatumyio, seasiorcs B, H. Menmyrkun
(3), K. C. Teitnop (10} u zp.

MMpuHuMas peakuuio AeHaTypaluyd GeJKOB 3a 06paTHMYIO, ee MOX-
10 CXeMaTHYeCKH HM300pasHuTh CJAEAYIOIMUM YDaBHEHHOM:

Denok natusublil - Boxa > 6e0K JeHaTypPHPOBAaHHEIA. DBes yuacrnd
BOJAB! peaknus AeHaTypanuu He nporekaer (7, 9). Hamm uccnenosa-
sl IPHBEJH HaC K BHBOLY, YTO NpPH 3TOM BOJA NPHUCOENAHHAETCH
K 0eaky (2).



IlpeacTannenne o peakumn TensoBoft aenarypauuu GelKoB Kak
00paTHMOM fpollecce MNPOTHBODEYHT YCTAHOBHBIUMMCH Ha 3TOT CYeT
narasanaM. MoxHO mosaraTh, OJHAKO, YTO OTHeCEHHe B5TOll peaKIHH
K HeOGPaTHMLIM SBJISIeTCS OIUHOOYHBIM M MOIVIO BOSHHKHYTb BCJIE-
CTBHE TOrO, Yro o0paTHhIf Hepexoy AeHATYpPHPOBAHHOIO OejKa B Ha-
TUBHHIA (peHaTHBalHs) NPOTeKaer C ellle MeHbIIeH CKOPOCTBIO, yeM
MeJUVIEHHbIA Npolecc JeHaTypamud, Tak Kak oOXJaXKIAeHHe MOXKeT 3a-
MeJJUTh XON mpolecca H IIDHBECTH CHCTEMY B COCTOSHHE JIOXKHOTO
pPaBHOBECHS,

Ha Genkax sepma sHauuTesnHO ypoGHee, yeM Ha OeNKOBHX pac-
TBOpaX, IIPOBEPUTH BOSMOXKHOCTH peHaTHBAauuH. 3ePHO HOCJe COOTBET-
CTBYIOUlEH 06pabOTKH TEMJIOM MOXHO BBIAEPXKHBATh JOJTO B YCJIOBHAX,
HCKJIIOYAIOUIMX y4yacTHe APYrHX mpoueccoB. Kpome TOro, 3epHo Kak
GHONIOTHYeCKHE OOBEKT JaeT BO3MOKHOCTD NPOBEPHTb XOJ H3MEHEHHH
B 6eJIKaX He TOJbKO XHMHYECKHM, HO U OHOJIOTHUECKHM METOLOM.
BexoxecTs aepua, ero XU3HECTIOCOGHOCTh 3aBHCAT OT OOVIBILIONO YHCIA
OUOIOrHYECKHX (DAaKTOPOB, B TOM YHCJIE H OT COCTOSIHHH IIPOTOIJIA3Mbl
KJIETOK M 3apopmiia B uedoM. «[Iporomnasma,— numer A, M. Ona-
pHH,— MaTepPHaNbHLIE cyOcTpar XHU3HY, NPEJCTaBISAET ONpeleseHHoe
coyeTaHHe B €IMHOH OPLaHH30BaHHOH CHCTeMe B3aHMOILeHCTBYIOIMIHX
Mexay co00fH XHMHYECKHX KOMIOHEHTOB, CPEJH KOTODbIX Ha MepBhld
miad BeICTynawr Genikosble BemiectBay (6).

Posp  GenikoBHIX BelIeCTB B JKU3HEHHBIX IIPOLECCaX OIleHeHa
OnrenpcoM B ero sHaMesuroll ¢opmyse: «Kusep ecTs cnocol cye-
CTBOBaHHS OENKOBHIX TeJ H 3TOT CIOCO0 CYLIECTBOBAHHS COCTOUT IIO
CBOEMY CYIIECTBY B IIOCTOSSHHOM CaMOOOHOBJIEHHH XHMHYECKHX CO-
CTaBHBIX YacCTel 3THX TeJa» 1. ‘

CoBpeMeHHble NO3HAHHMA He OCTaBASIOT COMHEHHS B TOM, 9TO
6eJKH B MX HAaTHBHOM COCTOSIHHH CTOSIT B IeHTpe OOMeHa BellecTB H
ABJISIIOTCA BaXKHefllel MaTepHaJbHO! OCHOBOH JKH3HEHHOrO mpolecca.

He#icTBuTeNBHO, Iepexol GeJKOB H3 HATHBHOTO COCTOfIHHS B JeHa-
TYpPHpPORAHHOE [JAaBHO CBA3HIBAIOT ¢ moTeped KusHecnocoOuocT# (7).

B cooTBeTCTBHH ¢ JEeHATYpHPOBaHHOH TeopHeil NOBpeXieHHs, pas-
suroil J{. H. HaconoBeim u B. A. AnexcaunpoBuiM (5), GHOIOTHYSCKHI
aQeKT HarpeBaHHA 3€pHA B 3aBHCHMOCTH OT <CTeleHH BO3JeHCTBHA
MOKeT ObITb pas3JHYHLIM: BO30YXKAAIOUIHM, NOBPEXIAIOIUM — 0Caa0-
JSIOMNM KH3HeCOCOOHOCTh H, HakKoHell, BHI3LIBAIOIIHM CMepTh.

SKCNEPHMEHTAJIbHAA YACTH

DKCIIEPUMEHTANBHYIO NPOBEPKY BO3MOXHOCTH pEeHAaTHBAaNWM JeHa-
TYPUPOBAHHEIX TENJIOM GEJKOB MBI pelIWIH IPOBEPHTh CJIEeAYIOUIUM
meronoM, IlpuMeHsst pasnuuHble MO CTelleHH BO3JeHCTBUS YCJIOBHS
HarpeBaHHs, TNOJY4YHTh oOpaslbl 3epHA € TaKoH XOPOIUO YJIOBHMOH
aHaJM3aMH CTeneHbIO JeHATypaluH, NpH KOTOPOH KH3HEeCNoCOGHOCTD
3epHa He TepsJjachb OBl OKOHYATeJbHO, a TOJbKO INOHMXKajgack. Ecau
peHaTHBaNHs GeJIKOB HMEeT MecTo, To OYEBUAHO, C TEYEHHEeM BPEeMEHH
JIOJKHBl HAcTynaTh Kak M3MeHeHMs B CTelleHH JeHaTypalHH, Tak
H H3MEHEHHs B JXH3HEecNnocOOHOCTH — 3HEPIHH NPOopacTaHHd.

1 @, 38reasc. Amry-dwopuur, erp. 77. Focnonuruszar, 1950.

OnuTit nponoguauch B Anyx cepunx. [lepsuft pag onuwron Onan
nposesen ¢ toeproft wmuennuedr Meannonye 069 u o sumenem 014,
3epro ypoxacen 1947 u 1948 rr. Guto nonryueno u3 O0CCKOIO CCICK-
IIHOHHO-ICHETHYECKOIO HHCTHTYTa UM. akaj. T. [I. Jlmcenko. C uecabio
Iloyyyenust Goviblliero pasHoo0pasHs IO CTelleHH Bo3JefCTBuA TenJia
sepuo ObUIO B3ATO BJaxHOCTHIO 12 u 189%. Harpesanue 3epua pesoch
B 3aKpHITHIX cocynax (6e3 H3MeHeHHs BJAXXHOCTH) U OTKPHITHX (C HO-
CTCHNEHHBIM IIOJIChIXaHHEM 3epHa),

OpHa uyacTh [PHUTOTOBJEHHOro TaKuM crnocofoM MaTepHasia INoOA-
Beprajiach aHaJH3y ToTYac NOCJe HarpeBaHuUs, a Apyras BbIepXKHBa-
Jlacp NP KOMHaTHO#l TeMIepaType W aHalu3upoBajach 4Yepe3 3 Me-
csina, daa Toro 9To6Er YCJIOBHS H NpHEMbl aHAJH30B GLWIM KaK MOXHO
Oosiee CXOAHBIMH, XHMHYECKHE aHAJH3b IIPOBOZMJIHCE C ORHHMH
peakTHBaMH NPH NPOYUX PaBHBIX YCJOBHSIX.

B aTHX Ke Headx ofpeAe/eHue SHEPrHH NPOpacTaHHd H BCXOXKECTH
IleJlajioch BCE BPeMsi OLHHM HCHOOUIHMTENIEM IIPH CTPOro OJMHAKOBOIM
TeMmepaType H OJMHAKOBO TOYHOM <COOJIONEHHH Bcex TpeGoBaHHH
craggaptHoro Merofa (4). UroGbr ydyecTb H3MeHeHHe CBOHCTB HCXOJ-
HOTO MaTepHajia BO BPEMEHH, KOHTDOJbHOE 3epHO aHaJH3HDOBAaJOCh
K4K B HayaJe ONLITOB, TAK M IoCJe XpaHeHHs. PesyabTaThl ONLITOB
npuseneHsl B Taba. 1.

Tabauya 1

PacTeopHmocTh GellkoB U DHEPrHsl NpOpacTavHsl 3epH4 MNIMeHHIL Hemocpex-
CTBEHHO NOcCJe HarpeBaHHs H Yepe3 90 nHe#

; E ® Henocpeactsento Yepes 90 aued Hsmenenns
@ nocAe HarpeBaHHus
Temnepatry-] 8 @ h

= = Ycaosus 2 T 2 T ) a ; 5
g | pa marpesa) & |8 Azt 18 |& SlzE |8 |§& |t
2 w . | HarpepaHHgal = S %l =mo @ o, 8 =g % e, 1=8
8 5°C 5; 5 Eéz ;a;'g‘uz 5& EEE §'8‘u gx E'J §3u
2 Sa 2 (898 588| . 823|508 Ba | 28 |8k
1 | Bes na- 0 - - 10,605| 82,5/ 88,5|0,604| 81,0 89,0

rpeBanus
2 60 60 | 3axpur | 18,0/0,579| 46,5 88,0/0,596; 59,0| 88,5 + | +
3 60 90 . 18,0(0,569| 21,0 87,0l0,583| 47,5/ 86,56 + +
4 65 30 » 18,0(0,589| 43,5| 85,5/0,603| 74,0 85,0; + | +
5 70 30 | Orkpur | 18,0/0,592| 60,5 87,00,602 78,5| 84,0/ + | 4
6 75 90 » 12,0{0,578] 51,0/ 84,5/0,599| 77,5] 84,0 + | +
7 80 30 . 12,0/0,546] 9,0/ 80,5/0,571{ 45,0| 82,0; + +
8 80 60 . 12,010,545 8,5 69,00,589| 64,0; 82,5! 4+ | +

Ananus npuBefeHHEIX B Ta6Jh. | JaHHBIX MO3BOJISET CAEJATh BLIBOI,
4TO GUOJOTHYECKHe CBOHCTBA IMOABEPTraBIIEroCs HArPEeBAaHHIO 3epHa
H3MEHAITCH., 3epHO, COXpaHHBIIee MOCJIEe HATPEBaHHS KH3Hecmocol-
HOCTb, IOBHIIAET SHEPIHio npopacraHus. ComocraBieHHe COOTBET-
CTBYIOI{HIX BEJHYHH BO BCEX ONLITAX IIOJHOCTHIO OGOCHOBHIBAET 3TOT
sBoiBog. OcofeHHO pe3ko 6pocaercs 3To B Iasa Ha o6pasllax SepHa,



NOJBEPraBIIMXCs GOJICC PLakOMY TCNJIOBOMY Bo3felcTsuio. B onmitax 7
H 8 uupel, BbIpAXAIOUUIC SUCPIIO NPOPACTAHHS, YBEJHUHIUCH B
5—7 pas.

PeaysbTatel onuton, npuncicnunie B Toi xe TaGlauIe, TOKa3hBalOT
najnee, 4yTo pacTBOpUMOCT, OcakoB B 5%-HOM pacrteope cyspdara
Kajus albOyMunon u 1oGynunos (6eNKOB 3apoibllla B 3epHe, HOM-
BEpraBUIEMCSI  NAIPeBAHHIO) ¢ TedeHHeM BpPEMEHH [OBBINIAETCH.
Ha6monaemoe B OOJILWIMHCTBE ONBITOB MOBHINEHHE DAaCTBOPUMOCTH
6enKkOB B HOCKOJILKO pa3 NpeBHIIaeT Ipenes OIMHGKH aHaausa. 1ax,
NpH MakcHMaJjblofl ollubKe B HalMX YCIoBUsAX ombita 0,019 poBLI-
lIeHHe PACTBOPHMOCTH B ONbITax 7 u 8 B IPOLEHTax asoTa COCTABISET
0,025—0,044. :

ITockoubKy paCTBOPHMOCTb GeNKOB B He IIOZBEPraBileMCH Harpe-
BaHUIO 3ePHE HEe TOJIBKO He YBEeJHYHJIach, a, HaoOOpoT, yMeHbUINJIach,
€HHCTBEHHOE BO3MOXKHOe OObACHEHHE 3TOTO ABJIEHHS MOXKHO HAHTH
B 4aCTHYHOM Nepexoje AEHATYPUPOBaHHBIX GEJIKOB U3 HEPaCTBOPHMOTO
COCTOSIHHSI B PacTBOpPHUMOE,

Hns Gousblliefi YBEDEHHOCTH B IOJYYEHHBIX JAHHBIX -GBLIM IPOBE-
LEeHbl aHAJOTMYHbIE ONBITBI C 3epHOM NuleHHns Mensnonyc 069 ypo-
Kaa 1948 r. u ¢ 3epHoM suMens 014. Pe3ysbTaThi 3THX ONBITOB
npuBeJeHH B Talhg. 2.

Tabauga 2

HsMenenus pacTBOpDHMOCTH JEHATYPHPOBAHHHX GeJKOB M SNEPrHa HPopacTa-
HHS NPH XpaHeHWH 3epHa

_Henospcncrpeuuo nocAe HArpeBaHHs, Yepes 90 nueht
Temnepary- o BCXOKEC o &% =X
a | Ofpaoul | erpess] = 5 Aeh §; § A aen g:
E aepHa c 28 r s3 1 85 e
B ° aa 8- . §m
2 g& [ 6 | 8 | 10 §§ “gg: s | 8 | w|5F
1 {Mwenunua| Bes na- | 70,5 | €8,0 88,5/ 89,00,618| 78,0 90,0 90,0/ 90,50,60t
rpesa
2 ’ 65 8,0 | 67,5| 87,5 87,5/0,560| 70,5| 83,0/ 83,5| 88,0/0,58!
3 . 70 0 |28,5] — |39,000,538 1,0 35,5 — | 48,0l0,563
4 75 0| 0| o0]10,00,515 0| 4,5 4,5 35,450,536
5 | slamens 93,5 | 94,0| 94,5 94,5/0,531} 96,5| 96,5 — | 96,510,525
6 . 65 | 90,0 91,0 91,5/ 93,5 — [ 91,5/ 91,5 — |93,5 —
7 » 70 73,0 | 92,0] 92,0{ 92,0; — | 81,0{ 90,5 — | 92,0 —
8 » 75 0 7,00 7,0| 7,0/0,483| 53,0} 58,5 — | 61,5/0,506

B 5THX oNbITax Tax JKe, KaKk U B NPeALIeCTBYIOIUX, HabJmomgaercs
NOBHIIIEHHE SHEPTHH NPOPACTaHHs W PacTBOPHMOCTH GeJIKOB B 3€pHE,
noxseprabuieMcss AedcrBuio Tensa. Ilpy stom o6a H3MeHeHus UAYT
napamiesibHo. 3epHO AuMeHA BeferT ce0sf TakK JKe, KaK M 3epHO Ile-
HHIEL

8

Onpr 8 ocoGento  HOKasaTeJel, Dueprist  NpopacTais  nocie
90 pueir sgech ypesmuuaack ¢ 7,0 xo 53,0%, T. ¢ nourin B 8 pas.
PacTBOPHMOCTb OE/IKOB, CHM3MBILIAfCH B PC3yJbTare IArpeBaiuid ¢
0,531 go 0,4839% asora, NOCTUrJIA TAKOH XKe€ BeJMUMHbI, KaK W B 3ePHC,
ileHarpeBaBlieMcss (T. €. B KOHTpOJe), HO XDaHMBIIEMCH B TeX ZKC
yCJIOBUSIX U B TO XK€ BpeMs.

BbIBO 1 bl

1. JlemaTypupoBaHHEIe HarpeBanuneM M mepeulefnlne B HEpacTBOPH-
MOe cocTofHHe GeJIKM 3epHa MIIeHHOB! H SYMEHs I[PH LJIHTEIbHOM
XpaHeHHH NEPEXOIST B PACTBOPHMOE COCTOSHHE.

2. TlapaJulenbHo C H3MeHEHHeM DacTBOPUMOCTH GeJkoB B 5% -noM
CCPHOKMCJIOM KaJIUM HJAeT H3MeHeHHe 3HEepruy IpopacTaHus. YumeHb-
[leHHe pacTBOPHMOCTH CONpPOBOKAAETCs NaJeHHeM 3HepruH npopacra-
Hesl; YaCTHYHBLA TMepexol 13 HepacTBOPUMOIG COCTOSHHA B pacrBopH-
MOe CONpPOBOXKIAETCH MOBLIUIEHHEM 3HEPTHH NPopacTaHus.

3. CBoificTBa 3epHa, Hpollieqmiero CyiKy, B IpoHecce XpaHEHH:
{IpeTepreBaloT CYLIeCTBEHHbIe H3MEHEeHHs! ¥ NO3TOMYy HX CJIeAyeT pac-
cMaTpuBaTh B JHHaMUKe,
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. Iaaronos . H. n Jenapcxkuii H. H. Xypu. «3aroToBku C.-X. HPOLYKTOB>
Ne 7, 1951. .

. Taamyd H. JI. Crpoenne Geaxa. A.H. CCCP, 1940.

. Teiiaop X. C. dusuueckas xumus, 1. II, ctp. 891 OHTH, 1936.
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IT
I 5;4:;,&2@;; y e’r;ﬂé;lgg:; xapagnepnsym HOJIyYCHHBIH  OIBITHBI
‘ K HaOyXxaHWIO NIIEHHYHOH KJel
eHKoB
B p?{j;(ﬂ‘g;bl)}(l SJICKTPOJINTAX YKAa3aHHOrO BHILIE yPaBHEHHS. ORHHH
cren B b}; ;) ;Ig Taﬁﬂuu KHHETHKA npouecca HaGyXaHHsS MNIICHHYHOR
oD B ! q,qulx PAaCTBOpax pas/JMYHBIX 3JIEKTPOJHTOB YIOBJe-
Toopu Be.rmqnmf ]?H;éeTTocan ;Jcron dopmyne, 4TO BhIpaxaeTcs HOCTOSIH-
. ~ TOSIHCTBO OTHOCHTEJI
HHeCK CO BpeMeHeM BCe Xe Hajaer. PHO TR KA snase-
J
o Bp:ﬁgf:;‘Mo?;g;Ig;ée:m TajleHne KOHCTAHTHl CKOPOCTH HabyxaHus
‘ C M B ciyyae HaGyXaHHs Jim '
JIOHZOB B PasJHYHBIX OpPraHu oDuHLL KO-
YeCKHX DacTBOPHTEN
o8 B P SIX ¥ B Bofe.
i e ig%Mepﬁ, Horankun (3), paccuntsias 3HayeHHE KOHCTAHTLI
ipu B 31; H OYTaIHEHOBOrO CHHTATa B GeH30Je, TOJIYIH. gepes
a: 0(.)43;)@11}3 ‘Haqﬁa.na Habyxanmns K==0,00863, a gepes 90 mum.
Jno,u;a’noc - pg HaOyXaHuH Kayuyka B GeHsosie uepe 60 mMun. K na6-
1aioch pastim 0,0284, a wepes 360 mun. K=0,0063. |
- }K :nea XKe ItajileHHe KOHCTAaHTH HabJI0faoch U B ciydae Habyxa-
1 K THHEI B BOXE: 4epes 5 mun. K=0,0045, a uepes 925
—=0,0037 (5). ' T R e
"~ Ha6uo, !
cxopan }féag;n:;z HZOMic};)éT cényqaxxé najleHHe BeJHYHHL! KOHCTAHTH
BITb OOBSICHEHO TEM, 4TO SIBJIEH
He HaGy-
xanfm XCI/?I\(;;OHT H3 JBYX OCHOBHBIX IIDOLECCOB, a J’AMeHHO' o
. YECKOH COJIbBATAallMH, NpPOTe 37 :
Kakomeli ¢ (/i
Poc;br?T W BbIEJNeHHEM Tempa. P " 0 SHASHTEIRION clo-
mer‘o: : ﬁziicﬁ?ﬁ g}c{gggzxgecxon% CBASLIBAHHS KHAKOCTH, NPOTeKalo-
‘ OCTBIO W 6€3 3aMEeTHOTO TeLl ‘
Kaxapiit u3 stux np ATy e
< OIIECCOB HMEeT CBOI0 KOHC
HCTAHTY CKODOCTH
TaK Kaxg o 3 ;
aK OKOHYaHHE 3THX JABYX NIPOLECCOB NOCTHIaeTCsi He o,zmoxs;’)e-

MEeHHO, TO CpeIHee 3HaueHHe ‘
nanacr. H3 3THX JOBYX KOHCTaHT <O BpeMeHeM

BBIBOJ bl

s a I I-I
| ’ ‘ H )

-8 0,—-0
K H—t Q,— Q4"

CKOJ2I. KC«peﬂ;Hee 3Havenne BeauyuHsl K Jast pasHbIX pacTBOpPOB He-
bKO Da3JIHYHO, HO BO BCEX CJIY4asiX K KOHIY HaOyxaHus BeJH-
ynHa K magaer.

3. Ilpensioxkeno o6bacu
. 1 €HHE TafeHHs] BeJHY
XaHHA KJIEHKOBHHBL, mt K no mepe waty-

JHTEPATYPA

1. T'upwicon A. H. «Kona. m
A. H. . Xypuana», Ban. 10, 1. III, 1937.
g, HAymanckui A, B, Yuenne o Kosnounax. Focxumusgar, 1948
3 l,l(loaaarcuu u Bunoepadosa. «Koau., .XKypHamM» Ne 3, 'r.’ IX i947
5. le/lellH A. T. Konnoups B xJeGomeqdenun. Humenpounsﬁar 1940
. vlunaros. Qu3HKO-XUMHAS KOJNOHIOR. Focxumusnar, 1948. ' ’

OJECCKHUHM HHCTUTYT
UH)KEHEPOB MYKOMOJIBHOM ITPOMBIIIJIEHHOCTH
¥ 3JIEBATOPHOIO XO3$FICTBA MIMEHH H. B. CTAJIMHA

Bunyck III TPY OBl 1952 r.

5. C. IMHTPHEB,
doyenr

H. H. TAPACKOK,
uHmenep

BJIUSIHUE TEPMHUYECKON OBPABOTKH
HA AKTUBHOCTb ®EPMEHTOB 3EPHA NIUEHHIbI

ViaMeHenHs (epMEHTAaTHBHOH AKTHBHOCTH 3€pHA H MYKH, IOABEpr-
HYTHIX TepMHUecKo#l o00paboTKe, H3YYalHCh pSAAOM OTEUECTBEHHBIX.
M HHOCTPAHHBIX aBTOpPOB.

BecbMa TIIaTeJbHble HCCIefoBaHuA Obuin nposedensl E. I'. Onu-
ueHKo (2), YCTaHOBHBINEH BO3MOXKHOCTB YJIYUIIEHHS xJnebolneKapHbIX.
cBOHCTB nedeKTHO! MyKH W 3epHA IIyTeM TepMHYecKOH O6DaGOTKH.

3epHO, MOpaXkKeHHOe YepenalKol, o6JafaerT BLICOKOH IPOTEOJIATH-
YeCKOH AKTHBHOCTBIO, B TO BpeMsl KaK aMUJIOJHTHYECKas €ro akTHB-
nocTs HOpMasbHa. HccienoBanuss OHHUIIEHKO NOKa3ajd, YTO aKTHB-
HOCT, STHX JABYX TpYNN (PePMEHTOB CHHXKaeTcsl TPH TePMHYeCcKol
06paboTKe TaKOro 3epHA. AKTHBHOCTH KaTafla3el B MYKe, TIOTYUEeHHOH.
OT 3€pHa, NOABEPIHYTOTO TEPMHYECKOH 00paboTKe, CHHXKAJNaCh OUYEHb.
3HAUHTEJHHO — B 2 pasa U 6Godbille.

Kent-J[kOHC H3yyaJ BJIHsSHAE HarpeBaHMss Ha XJeQoneKkapHbie:
KauecTBa MYKH H BJMsAHHe X00AaBOK Ieperperoll MyKH K MyKe HOp-
manapHofl. [lonyTHO UM oOnpenensiack AKTHBHOCTH IPOTEONIHTHIECKHX
H aMUJOJHTHYECKHX (PepMEHTOB, NpHYeM OOHAPYXHBANOCh INafeHHe
AKTHBHOCTH (epMeHTOB B 00paGOTaHHOH MYKe.

TloxoGHble pe3yabTaThl GbLTH HosyueHbl Takxke [emnecom. OxHako-
B ero pa6ore HEOGXOAHMO OTMETHTh CEepPbe3Hble METOJAHYECKHE HELO-
CTaTKH, @ UMEHHO:

1) mporpeBanne 06pasloOB 3epHa NPOBOAHJOCH MpU OJIHHAKOBOH’
ux Baaxzoctd — 13,9%; '

2) (epMeHTATHBHOMY HCCHIEOBAHUIO MOJBEPrajiock He CaMo 3ep-
110, a Myka Beixoga 75% (Straight);

3) OpPOTEONHTHYECKAsT AaKTHBHOCTh ONpeAeisack 10 METONLY
CepeHCeHa, NpHYeM KOJHYeCTBA AaMHHHONO a3oTa OBLIM TOpAIKA
0,5—1,1 Mz Ha 10 2 cyxoro BemecTBa 3a 48 uac. aprosusa. Ilocnennee
06CTOATENBCTBO CBUAETENBCTBYET O TOM, UTO pacnaj GeJKoB 10 NOJH-
IENTHROB, OGYCHOBJINBAIONIMY yXYAUIeHHe KaueCTBa KJIEHKOBUHEI, NpPH
3TOM COBEpIIEHHO He yuuThBaJics. IlepeuncieHHble HeNOYETH CHAXKAIOT
3HAUYMMOCTb pe3yJsTaToB paGotel ['engnpeca.

Boubliasi SKclepuMeHTaJbHas pa6ora no TemjoBoi ofpaboTke
HiIeHHYHOH MyKH Obuta nposegexa H, M. Osomunbim (1).
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Cuennadgniiolt sajauedl nacrosuieif paGoThl ABJIJIOCH onpeieseHHe
BJIHSIIMST TCPMHYECKOH 00paboTKM Ha HOPMaJbHOE 3epPHO pasHoi
BJAAHOCTH TIPH TeMIlepaTypax HarpeBd, BLI3LIBAIOMIMX TOJBKO HAa-
YaJibHble CTAJUH AeHATypaluu OGeJIKOBOTO KOMILIekca 3epHa. Kpure-
puii — nenarypauust GesJKoB — ObLI B3AT B COOTBETCTBHH ¢ OOLIUM
HanpaBsjedueM paboT MHCTHTYTZ B OGJacTH ONpeAeJeHHS HOBBEIX
pexxumoB cywmiku sepHa (mou. M. W. Jlemapcku#t u mou. IT. H. IlraTo-
HOB).

Ilpeanonaranocs, 9ro GeqxoBas Ipuposa (GepMEHTOB NOIKHA IPH-
BECTH K HEKOTOPOMY Mapajliequ3My B XoJe JAeHAaTypauud GeJKoB

1 HHAKTUBALHU IPOTECOJUTHYECKHX H aMHJIOIATHYECKUX (pepMeH'I‘O'B‘

3epHa.

O6bekTaMH HCCIENOBAHAS CJYXHJIH 00pasubl TOBApHOTO 3€pHA
nuenunpl Opecckoli obaactu U 3epHo Opecckas 12 ypoxas 1948 r.
O6a obpasua orrocares k 1V tuny, 3-my noartumy.

Bce ocnoBHBIE ONBITEI OBWIM  NIPOBENEHBI € 3ePHOM COpTa
Opecckas 12.

Huacratndeckass aKTHBHOCTb ONPENeAach N0 BHLOU3MEHCHHOMY
BHHMH3 merony Pamseit (c onpesenenweM caxapa no HOJOMeTpHYe-
CcKkoMy (eppHUMaHHIHOMY IIOJyMHUKpPOMeTony). Onpesnesienre npoTeo-
JIUTHYECKOR AKTMBHOCTH OCYLIECTBJIAJNOCH NyTeM HacraubBanus 20 e
paamogiororo 3epHa ¢ 200 m2 KecTUIIMPOBAHHON BOLBI pu 37° B Teue-
HHe 3 MHH. (KOHTpOJb), 1 waca m 3 uac., C NOCJIEAYIOIUM onpenese-
HHeM pacreopuMoro asora (no Keenpaamo), Has onpepenenus
BOZHOpacTBOpUMOro asora Gepercs 50 ma ¢uabTpara.

[IpuruMas 3Ty METORHKY, aBTOPbl PYKOBOJCTBOBAJHCH PE3yJbTaTaMu
paborer H. U. Tlpockypsakosa u E. B. Byxapuno#t (3), xoropne npu-
MEHHJIM TaKylo IPOIHCL AJs OOIIero ydeTa HpPOTEOJIH3a HOPMaJib-
HOTO ¥ NedeKTHOro 3epHa nifeHHibl. PanmnoHasbHOCTD TAKOH METONHKH
oGocHoBhIBaercs: HecaenoBanusMu A, H. Baxa u A. U, OnapuHa,
KOTOpble MpeJJIOXKHJIN MEeToX OIpeHeleHHs NPOTeONHTHYECKOH aKTHB-
HOCTH, OCHOBAHHEIII Ha ollpefejeHHH OeJIKOBOr0 asora JAc M IOCHde
ABTOJIM3a 3€pHA.

YuuThiBasi, 9YTO Pe3yJbTAThl ONpeNeNeHus NyTeM aBTOJIH3a 3aBHCHT
He TIBKO OT AKTHBHOCTH (pepMeHTa, HO M OT IOCTYIHOCTH cy6CeTpara,
aBTODHl 3ToH PaboTH IPOBeaH TakXkKe onpenejgeHHe JHacTaTHIECKOH
AKTHBHOCTH HOCPEACTBOM YaCOBOTO BO3NEHCTBHS 3€DHOBOH BLITAKKH
Ha KJelcTepu30BaHHBIA KpaxMaJs 3TOH e MIIeHHIEL

ITpoGbl 3epHa MOJOTPEBAJHCh IO MeTORY, NpPHMEHSBIIOMYCS XOII.
. Y. JlenapckuM.

TIporpepanne npomoJzKangocs B TeyeHHe 1 yaca, ¢ yueToM BpeMeHH,
HeoGXomUMOro JJsl NOBELEeHHs 3epHa A0 JKejaaTeJbHOH TeMmepaTyphbl.

Hccnenosanuio  nogseprajoch 3epHo nNmeHHnBl Opecckas 12
< BaaxHocrbio: 1) 14,5%; 2) 15,5%; 3) 18,0%; 4) 21,0% npu coor-
BeTCTBYIOLIMX TeNJOBBIX pexumax 1) 62, 70, 78°% 2) 60, 68, 76°
3)! 55, 64, 70°; 4) 54, 60, 66°. Konrposem CJayXHIO 3epHO C BJaXK-
HocThio 14,59%, He NOABepruyToe TemJIoBok 06paboTKe.

Mertox omnpeneneHds aKTHBHOCTH IIPOTEOJNHTHYECKHX (HepMeHTOB
OBl WCNBITaH Ha TOBAapHOM 3epHe MIeHunst ypoxas 1948 r.
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OnpiThl 6blid NPOBENEHbI ¢ HOPMAJbHBIM H NpOrpeThiM 1o 85° 3ep-
oM, HpuUYeM ObUIO YYTEHO BJIHSAHHE TEMIepaTypsl XU BpEMEHH Ha
pe3yJbTaT IPOTEOJH3A,

[TosyuenHble fAaHHble NPHBEACHB! B TaGa. 1, 2, 3 u Ha rpaduke
(puc. 1). ;

[Tporeonurrueckasi akKTHBHOCTb TOBAPHOTO 3€pHA C BJIAaXKHOCTHIO
13,4% (xoHTpOVIb): npuBefeHa B TabJ. 1.

Tabruya 1
» Bpemsa ‘ Asor Asot B % Asor B % PacTeopumsiit
HACTAMBAHNR Ha cyxoe a30T B %
OTHTOR B MUH. B2 BEIIECTBO B cpeauen X obmemy
1 3 0,0142 0,329 } 0,327 13,4
2 3 0,0140 0,325
3 60 0,0168 0,390 } 0,396 16,2
4 60 0,0174 0,402
5 180 0,0188 0,434 } 0,437 18,0
6 120 0,0190 0,439
7 - 0,0193 2,45 } 9,44 _
8 — 0,0198 2,43

OnbiTer 7—8 #4loT pe3ynabTaTsl ONpeAeeHus ofliero asora.

JanHble, moMelleHHBle B TaGJ. 1, yKasblBaloT Ha YAOBJIETBOPHTENb-
HYIO CXOJHMOCTb IIOBTODHBIX ONPENEJNEHHH M Ha 3aMeTHB NPUPOCT
KOJIHYECTBA PacTBOPHMOro as3oTa IPH
yBeJHYeHHH BpPeMeHH HACTAaHBaHHA.

Bce rpaduku B Hacrosmeld pabore
He XapaKTepHU3YIOT KHHETHKH IpPOTEOJIH-
3a, TaK KaK NpPH KaXKZOM OIpexeJeHHU ur
MOJIY4aloTes] TOJBKO TP TOUKH: 1) 3 MHH. 131
nHacrauBanug, 2) 1 gac, 3) 3 uaca.

Hakson kpuBoii MexJy ToukaMu 2 H
3 naer mnpencTaBieHHe © CyMMapHOM 104
JCHCTBUH IIPOTCONIMTHYECKHX (HepMEeHTOB
B TeueHHe 2 yaC, HACTAHBaHHUSA.

B Tewenne 1 yaca OpOMCXOZUT Dac- s
TBOpEHUe $esKa Hapady C IPOTeoVIH30M,

I'pacduku HarngAHO u30O6pazKaloT AaH-
Hble, NpHBeleHHBle B Tabaunax. Ilpose- ‘ ]
JleHMe IJIaBHBIX KPUBEIX Yepes3 TPH TOUKH '
B H3BECTHOH Mepe YCJOBHO, HO OCOOBLIX
BO3paXeHu#, 00 HalleMy MHEHHIO, Bbl- Puc. 1
3KIBaTh He MOJKeT, TaK Kak MpOILeCCH, '
CBfA3aHHble C NenTH3alueld M (pepMEHTHBIM HelicTBHeM, OOBIYHO BHIpa-
JKAIOTCS KPHUBLIMH BTOPOTO HOPSIAKA.

Msydenne kKuHeTHKH NPOTeOdH3a He BXOAWIO B Hallly 3ajady.
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[Tporeosns TOBapHOro 3epHa NpU NPOKOVIKHTEJILHOM HACTAHBaHHM
¥ PasHbIX TeMIlepaTypax npuBeieH B TabJ. 2.

Tabauya 2

Ne Asor Asor B % Asor B % Bpemsa

Ha Cyxoe K 06memy HaCcTauBaHUR

ONLITOB B 2

BEIEeCcTBO asory B 4dac.
1 0,0191 0,441 18,1 24
2 0,019 0,450 18,4 48
3 0,0547 1,263 51,7 10
4 0,6370 1,471 60,3 15

Onpir 11 npomosxkancs B TeueHwe | daca npu Temmeparype 37°
1 23 gaca — npu Temnepatype 15°.

Onpir 2 npomovmkadcss Takxke 1 9ac npm Temmeparype 37° u
47 gac.— npu TeMmneparype 15°.

Onwir 3 mpomovikancs 10 wac. npu Temnepatype 37°.

Onbitr 4 — 15 gac. npu Temneparype 37°.

HNaunvie Taba. 2 noATBepXKAAOT (DEPMEHTATHBHYIO NPUPOLY DPOCTa
KOJINYeCTBA PacTBODHMOro a3ora. 3aBHCHMOCTb pe3yJbTaTa aBTOJH3a
OT BPEMEHH M TeMIepaTyphl oueBnana. Jlaxe IjuTeqbHOe HacTaHBaHHe
npu 15° ouens He3HauyWTeNbHO BJAHSET HA PE3YJIbTAaT.

PesyabraTel mporeosnsa TOBapHOH IIIEHMIB, Hporperoil go 85°,
npHuBefeHsl B Taba. 3.

Ta6auya 3
N Bpems AsoT A30T B % i PacTBopuMbIii -
na cyxoe Cpenuee a30T B %
OIHTOB B MHH. B 2 SeIlECTBO X obmemy
1 3 | oons 0,265
0,22 10,9
2 3 0,0115 0,265 } 0
3 60 0,0148 0,342
4 60 -0,0147 0,340 } 0.341 1. 14,0
5 180 0,0168 0,388
0,388 16,0
6 180 0,0168 0,388 } 0

CoorBeTcTByIOIME 3HAYeHAdA s Hemporperoro sepHa — 13,4, 16,2
n 18,0% (cm. taba. 1).

Janntie Ta6a. 3 cBHAeTeabCTBYIOT 00 OOIeM CHHKEHMH HpOLeHTa
PacTBOPUMOro a30Ta B NpPOrpeTHX 00paslax No CPaBHEHHIO C KOHTPO-
Jem {(cM. Ttabua. 1).

CHuXeHHst CyMMapHOH BeJIMUHHB! HPOTEOJHUTHUECKOH AKTHBHOCTH
He HaGJIONaNOCh, YTO COBEPIIEHHO OTYETJIHBO BHAHO Ha pHC. 1 (KpH-
sele II u I11). KpuBasi I storo rpajuKa oTrpaxaeT peayJibTaThl, HOJY-
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yennnie TIpockypsikoBeiM n Byxapuso#l 1/ npoTeosdTHUECKOH aKTHB-
HOCTH HOPMAaJIbHOTO 3epHa HileHHU®l YKpauHka (3). Haknon scex Tpex
KPHBBIX B OCHOBHOM OJIHHAKOB.

PesysbraTht  nporeosinsa HeoOpaGoTaHHOrO  3epHA  INIIEHHIH
Oneccraa 12 ¢ Baaxsocteio 14,59% mnpuBegenrt B Taba. 4 ¥ Ha rpa-
¢puke (puc. 2).

Tabauna 4
Bpemst . Asor AsoT B % Asot a % Pacrsopumuitt
N Ha cyxoe asor B %
B vhd. B BEIECTBO B cpenueM K ofmemy
1 3 0,0144 0,336
13,2
2 3 0,0139 0,325 } 0,330
3 60 0,0182 0,425
16,
4 60 0,0180 0,420 } 0,423 o
5 180 0,0195 0,454
18,1
6 180 0,0194 0,452 } 0,453
7 ~ 0,0231 2,51
8 — 0,0211 2,49 } 2,50

B oneitax 7 H 8 onpenensscs oIyl a3or.

YucnoBble JaHHble TaGa. 4 m rpaguka Ha puc. 2 HPaKTHYECKH
coBManalT ¢ JaHdnMH Taba. 3 u rpaduka Ha puc. | Ansg HOPMAJBHOTO
TOBApHOTO 3€pHA. JTO MOXKHO OGBSCHUTL ONHOTHIHOCTBIO 3epHa U
NpUMepHO ONHHAKOBHIM ero (PH3HOJOTHUECKHM COCTOSTHHEM.

¢

°fp %o
204 20+
62°
70°
78°
154 15
10 ] 104
5 54
£

’ ) 3 ' ;
Bpemp 8 vacax Bpemn gHacox
Puc. 2 Puc. 3

W

PesysbTaThl NpoTeoniu3a nporperoro 3epHa Opecckas 12 ¢ Braxk-
noctplo 14,5% npuBenenss B TaGinue 5 B Ha rpaduke (puc. 3).
o 19
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Ta6auga 5
A o Temneparypa
* Bpemsa Asor :::B % Pactaopuuih nporpeBanus
ONHTOB B MHH. B2 yroe asor B % 3epua
BelIeCTBO K ofiemy B °C
1 3 0,0137 0.320 . 62
2 3 0,0137 } ’ 12,8 62
3 60 00177 0,419 16,8 62
4 60 0,0180 ' 62
5 180 0,0196
, 62
s 180 0.0197 } 0,461 18,4 o
7 180 0,0121
70
g 180 0,1200} ‘ 0,283 11,3
9 60 0,0168 0,393 15,7 70
10 60 0,0168 ’ ’
1 180 00185 0,430 17,2 70
12 180 0,0183 ' o
13 180 0,0112 0.271 10.8 78
14 180 0,0117 } ’ ’
15 60 0,0141 0,330 13.2 78
16 60 0,0140 ! 78
17 180 0,0171 0.399 15.9 78
18 180 0,0168 ’ ’
%o t‘)/‘7
204
204 °
55
{ 64°
) 70°
15 1 15 4
10 4 ! —60° ]
/t— 68° 0
o - 75°
§ 5
L . H

Ilauubie, npusenentsre B Taba. 5 u rpaduke Ha puc. 3, JalOT OCHO-
BaHWe CYHUTaTh, YTO INPH TeMieparype 62°

!

R

Spema e wacax

Puc. 4

T T
H
Bpems s wvacax

Puc. 5

ReHatypauuu GeJKOB

-

3

HPaKTHYeCKH He pnpoucXomuso (cM. taba. 4 u rpadHx Ha puc. 2).
Harpes npu 70 u 78° oOycioBiuBaer oO0lliee CHUXKEHHE MDOLEHTA
pPacTBOPHMOrQ asoTa, PHYeM CHHIKEeHHS CYMMAapHO NPOTEOJIMTHYECKOHN
aKTUBHOCTH He Habmogaercd (KOJMYECTBO DAcCTBOPHMOIO azoTa pPacTeT
B Dpollecce aBTOJIH3a IPH BCEX TeMIeparypax).

PesyspTathl npoTeosin3a NpPOrpeToro 3epHa ¢ BAaxHOCTLIO 15,5%
pHBefieHs! B Ta0a. 6 u Ha rpaguke (puc. 4).

Ta6auya 6
N Bpems . Asor A30T B % PacrBopumuilt | Temneparypa
Ha cyxoe asoT B % RarpeBa
ONHTOB "B MHH. B 2
BELIECTED K ofmemy B °C
1 3 0,0157 0,367 14,7 60
2 60 0,0199
3 60 0,0194 } 0,459 18,4 60
4 180 0,0199
5 180 ¢,0199 } 0,466 18,6 60
6 3 0,0146
7 3 0,0146 0,342 13,7 68
60 0,0181 0,423 17,0 68
9 180 0,0199
6
10 180 0,0199 } 0,466 18,6 8
1 3 0,0125
, 11,8 76
12 3 0,0126 } 0,294
13 60 0,0161
0,37 15,1 76
14 60 0,0161 } 811
15 180 0,0185
. 17, 76
16 180 0,0185 } 0,433 8

I anybie, npusenenHue B Ta0a. 6 i rpaguke Ha puC. 4, YKa3hBalOT
B o0IIeM Ha CHUJKeHHe NPOIEHTAa pacTBOPDHMOro asora IpH HOBbIe-
HHH TeMnepaTypsl Harpesa. CHMIXKEHHS CyMMapHOH NpPOTEWIMTHYECKOH
aKTHBHOCTH B 3aBHUCUMOCTH OT YBeJHYEHHS TeMIepaTypel Harpesa
3epHa He Ha6jropaercd. HauMenplinfi NPOTEONUTHYECKHH 3¢ ¢eKT
Iajdo 3epHO, NporpeToe IpH Haubosee HU3KOM TEMIEPATyPHOM
pexuMe.
PesyabraTten mporeoausa OPOrPeTOro 3epHa ¢ BJAaxKHocThio 18%
npuBefens B Tabi. 7 U Ha rpaduke (puc. 5).
21



Tabauya 8

Ta6auya 7
N Bpems Asor Agor B % PacrsopumuiA Tewrneparypa
OTNBITOB B MUH. B2 a eyxoe ssor ® % "P°;§:::H“9
BEL1ECTBO K obwemy B °C

1 3 0,0117 '

9 3 0,0122 } 0,284 11,4 70

3 60 0,0137 ‘

. 60 0.0137 } 0,326 13,0 - 70

5 180 0,0167

t 180 00164 } 0,394 15,8 70

7 3 0,0135 ‘

o 5 00137 } 0,324 13,0 64

9 60 0,0176

10 60 00174 } 0,417 16,7 64
11 180 0,0185
12 180 0,0192 } 0,449 18,0 o4

13 3 0,0147 0,350 14,0 55
14 60 0,0196
5 60 00192 } 0,462 18,5 55
16 - 180 0,0195 0,464 18,6 35

Haunrnle, npuBefeHHbie B TabGa. 7 u rpaduke Ha pHC. 5, CXOLHbI
C MaHHBIMH. JJI5 IPOTPETOrO 3ePHA € BAAXKHOCTBIO 15,5%.

o, : CHUXeHHsI CYMMapHO#l IPOTeOJHTHYE-
20 i CKOH aKTHBHOCTH B 3aBHCHMOCTH OT yBe-
: JIHYEHEHs TeMepaTypbl Harpesa He HaOl-

JIFOJaeTCsl.
Hanmenpniait NpoTeoHTHYECKH (-
dekT o6HapyKUJI0 3epHO, IPOTPETOE IPH

* 66°
nHanbosiee HH3KOM pexume (55°).
PesyspTaThl NPOTEONIH3a IIPOTPETOro
3epHa ¢ BJAXKHOCTBIO 219% NpHUBedeHb!

B TaGn. 8 u na rpaduke (puc. 6).
Jlanmgbie, mpuBenenHule B Talja. 8,
5- yKa3bBalOT Ha OOGLIYHOE 3AKOHOMEpHOe
’ .yMeHbIllcHHe TPOLEHTA  PAacTBOPHMOTO
asora ¢ JIOBLILIEHHEM TeMIepaTyphl Ha-
rpeBa 3epHa. VIHTEHCHBHOCTb IIPOTEOJIM3A
TOrO e MOpsifiKa, YTo y 3epHa C BJaX-
HocTeio 14,59, mporperoro mpH TeMmie-

Puc. 6 parypax 62°, 70° u 78°

Cienyer OTMETUTb, 4TO 3T0 IpUO/IH-
3UTeJbHOE COBNAJEHUEe Pe3yJbTaTOB MOXKHO OODBICHHTH TeM, UTO HpH-
MEeHsIBIIHEeCS TeMIepaTypHble DPEXUMbI HarpeBa NPOU3BONHUIM OJIM3KHE
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- . .
I 3
Brnerma 8 wacax

N Bpems Asor A3eT B % PacTBOpUMHIL TemnepaTtypa
Ha cyxoe a30T B % Harpesa
ONHITOB B MBH. B2
BelIECTBO K o6meMy B °C
1 3 0,0139
,334 13,4 54
2 3 0,0141 } 0
3 60 0,0176
0,4 7 54
4 60 0,0174 } 18 16
5 180 0,0192 0,459 18,4 54
6 3 - 0,0126
' ) 60
7 3 0,0125 } 0,300 12,0
8 60 0,0158
374
9 60 0,0155 } 0, 15,0 60
10 180 0,0176
’ , 60
11 180 0,0174 } 0,350 16.7
12 3 0,0111
,2 1 66
13 3 0,0111 } 0,265 0,6
14 60 0,0134
? ’ 6
15 60 0,0136 } 0,323 12.9 6
16 180 0,0151
, 6
17 180 0,0153 } 0,363 4.5 6

o BenuunHe 3¢G{eKTsl JeHaTypanuu OejKa B 3epHe pPa3HO# BJIAXKHOCTH
(14,51 21%).

CoBnafiaeMocTb TOBTODHEIX ONpeAeNeHuil pacTBOPUMOIO a3oTa
GLijia YIAOBJIETBOPHTEIBHON.

Jins HacTamBaHHs [PHMEHAJ1aCh NPOKHISYEHHAs W OXJAXICHHAS
no Temmepatypsl 37—39° AecTHIMpOBaHHAS BOAA.

[Mornomenne NHj nposomuazocs 0,1 N HCl, rutposanue 0,1 N
NaOH 8 npucyrcruu 2 kanesb 0,05%-Horo pacTsopa MeTHJOpaHKa.

[lepexon OT PO3OBOrO K MKEJATOMY B STHX YCJOBHSX yCTaHaBJIH-
3A6TCsL TOUHO TPH HAJHUMA ONpeNeeHHOro HaBbiKa. Ilpumenenue
METHJIPOT 1aeT HeCKOJbKO MeHee TOUHble pesyJbTaThl {ayBCTBHTEJIL-
itocth K HsCOj3). Bo Bcex ciywasx mpoBOAKJIOCH KOHTPOJBHOE obpar-
asoe turposanue 0,1 N HCl, npuuem 2—3 xanid pacrsopa HCI BbI3BI-
Rajid NOsIBIEHHE CJIa00ro OpaHMKEBOXKEJITOro OKpallMBaHus pacTBOpa.
[IpuMeHeHYe MHKPOMETOAA (C PacTBOPaMA /1o N) maer 3HayHTeJbHbIH
SHIATPHII BpeMeHH 0e3 SHAUHTEbHOTO YBeJHYEHHs 06 LeKTHBHOCTH
i BOCHpOM3BOAMMOCTH PE3yJbTaTOB ONPENeNEHHs a30Ta. Turposanue
p [IPHCYTCTBHH METHJIODaHKa CJIeAyeT pPeKOMeHI0BaTh.

AHanus rpadMKOB TNpPOTEOJNH3a IOKa3bIBAET, HTO rpaduKy, OTBe-
qajolmue HanGosee HH3KAM TeMIEPaTyPHBLIM peXKHMaM, OGLIYHO GJIU3KO
coBranalor ¢ rpadHKOM KOHTPOJIa (CM. puc. 2).
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Ilpx HCTONKOBAaHMH XOHA KDHBBIX NDOTEONH3a HYKHO YUMTHIBATH
BO3MOXKHOCTb HAJIOXKEHHST IBYX B3aHMHOIIPOTHBOIOJIOXKHLIX [1eHCTBYIO-
muX npuyHH: 1) nenatypauus ¢epmenTta Kak OelKa H 2) aKTHBH3HPO-
BaHHE OCTAIOLIEHCS B HOPMAaJbHOM COCTOSIHHH 4acTH (epMeHTa.

ITOMy UPENNOJIOKEHHIO OTBEYAET Ta OCOGEHHOCTh TIpadHKOB, UTO
najieHust CKOPOCTH MpOTeonu3a Ipu GoJee BLICOKHX TeMIepaTypax He
HabJIonaercs,

HaoGopor, ymenblueHre CKODOCTH IPOTEONH3a MOXHO YCMOTpETb
B rpagukax mis 60° (15,5% saaxwmoctn) u 55° (18Y% BmaxwzoCTH).

Hanmvyue aktuBanuy HeJeHAaTyPHPOBAHHOM YacTH (hepMEHTA MOXNKET
3aTPYLHSITh YCTAHOBJEHHE NapajiieH3Ma MeXIy XOZOM [LeHaTypalluh
6esqKOB H JeHaTypanud (epMeHTOB,

HenatypupoBanne (epMeHTa JOIKHO YMEHbUIAaTh CKOPOCTb HPO-
Teonusa. Eciin Takoro yMmeHbllIeHHs HET, IPUXOIHTCS JONYCTHTb AKTH-
BHDOBaHUE OCTAIOILEHCss YacTH (QepMeHTa HJIH YBeJHYEHHE aTaKye-
Moctu cyGerpara. IlepBoe nmomymienne sBJsiercss OGIIENPHHATHIM —
H3MeHeHNe aKTHBHOCTH ()epMEHTa B 3aBHCHMOCTH OT TeMIepaTypht
paccMaTpUBaeTCss KaK pe3yJabTaT  HAJOXKEHHs JBYX  IIPOLECCOB:
1) axTuBHpoBaHHA (epMeHTa H 2) €ro paspylleHHsd.

Corsacao panubiM IlpockypsikoBa ¢ corpyanukamMu # OHHIIEHKO
(2, 4), GepMeHTaTUBHAS aTaKyeMOCTb GEJIKOB 3€PHA MIIEHHIBI, MOJ-
BEPTHYTOH TepMHYecKo# o0pafoTke, YMeHbIIAETCH,

Onpenenenne caxapoofpasyiomeii CocOGHOCTH aMUJIa3hl IIPOBOMNH-
JIOCh N0 MeroAy aBrosu3a. Hamu npumenssach clefyioliast OpOIMKCH,
IpoBepeHHad B XOHe HPeJbIIYIX paGor.

5 2 pasmomororo 3epHa (mpoxox cuta Ne 24) B3GaiTHIBAeTCT B
MepHOd KomGe Ha 100 ms ¢ 50 ma aneratHoro GydepHOro pacrBopa
¢ pH=4,7 u nacraupaercs B BOASHOM TepMOCTaTe IpH TEMIEpaType
30° B Teuenne | gaca. 3epHo M Gydep NpeXBapPHTEJBHO MPOTPEBAIOT
B TepMocrare B TeyeHHe 15 MmuH. ComepikuMmoe KOJIGHD B36aJThiBAETCS
B TeueHue 0,5 MuH. yepes Kaxawle 15 Mmun.

Muakrupanus (epMeHTOB M OCaXKAeHHEe KOJJIOWLOB IPOBOIUTCS
nyrem npubasiennss 2 ma 0,1 N NaOH u 10 ma 4,5%-nOro pacresopa
ZnSO4 - 7TH;0, mocne wgero kojOa mnporpeBaercs Ha BOASAHOHR OaHe
B Teyenne 20 MMH. IpH TeMmmepaType 45° W mocje BCTPAXHBAHHS IPO-
BoAUTCH (UILTpOBaHHe Yepe3 9-caHTMMeTPOBLIY ¢uiabTp. Bopouku
IPUKDPLIBAIOT YacOBLIM cTekJaoM, [yis onpeleneHus caxapa 1o HOJO-
MeTpHYecKoMy Merody Oepercs 10 ma ¢GuabrpaTa (MJH MeHblle,
B CJIy4yae BBICOKOH aKTHBHOCTH aMHJIa3hbl).

OTMeTuM, YTO pacyeT 4HCJIAa MHIHAATpoB TowHo 0,05 N
Ks [Fe(CN)g] HyKHO IPOBOLHUTEL No (opMyJIe:

V= (Vi Van
T005
rae Vi u Vp— o6bvem pactBopa NapSq0s;
71 — ero (pakruyeckas HOPMAJbHOCTE.

IlpumepHble pacueTsl, NPUBEAEHHbIE B CHELHAJIbHEIX PYKOBOACTBAX
(H. H. ViBanoBa ¥ nmp.), MOTYT JaTh OWIHGOUHBIE pe3yJbTaThl, HO-
CKOJIbKY OHH He OTBeualor o0Imeo0s3aTelbHOH [IpaKTHKe 00BEMHO-
AHANUTHYECKHX PacyeToB.
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Jlna yuera JeHCTBAS BHITAXKKH 3€pHa Ha meﬁcq'epusonalguunﬁ
KpaxMaJl IpHMeHsJach Cjelylwmias MeTofHKa (coxpaleHo). ney;
cTep roTOBWICS IIyTeM KulsueHus 2 & CyXOro Kpaxmaia TIIeHHAD
Onecckas 12 B 100 ma (coberBenno mo 100 M) necTAIIMpOBARHOU
BOABI C OOPATHBIM XOVIOAHJBHUKOM B TeUEHHE 10 muH.

3epHoBasi BBITSXKKa NPUTOTOBJAIACH U3 5 & pasMoJoTOro 3epHg ;I};
100 ma 6ydpepHOrO pac.mggf (pH=4,7) n nacrauBajacb B Te4eH

qa temneparype 30°. .
| Igﬁe[;apﬂm M pKng§CTepa 1 15 ma TpOQUILTPOBAHHOH BBITANKKHE
CJIMBAIOTCH BMecTe B MepHyI0 K016y Ha 100 sz u npoBOAHTCA THAPO-
au3 B TeueHue 1 uyaca mpu Temmeparype 30°.

300
280 . o :g ]
20 oo =
20 .
220 60° \ : ﬁ\ﬂ‘ﬁ 567
20 \ —] 78°
18017 3epho ¢ baawnocmipo 15,54 \%
160 7 - AT I
10 o s » /8,0%' \ 78°
720 » ” 21,0%
100 d

Puc. 7

BrITsiKKa H KJelicrep NpeNBapUTENbHO NPOrpeBalorcs 1o TeéVI(!I)Ie-
patypsr 30°. ITocie HHAKTHBALHH, OCAXKAEHHS 6enxoB (NaOH~+Zn 4)‘
i JOBeHeHHs JO MeTKH NDOBOZAT (PUJLTPOBAHHE U  ONPEACICHUE
caxapa HMOJOMETDHYECKHM IyTeM B HaJIeXKalleM ofbeMe ¢uibTpaTa
(5 ma). JIst KOHTPOJIBHODO OMBITA B KOJOOUKH C KJIEHCTEDOM BJII/I-h
aeTCs COOTBETCTBYOLIME oGbeM (HIbTpaTa, [oCje Yero HeMeJICHHO
IIPOBOMITCS MHAKTHBANHUS, OCaXJeHHe KOIONA0B H GUJIBTPOBAHMUE.
(OF npefesics, KaKk B OCHOBHOM OIIBITE. .

dxﬁl})rxgﬂg eﬂxasaTb,’ YTO pe3yJbTaThl ONpENEJEHHs [IHaCTaTHYeCKOH
\KTUBHOCTH IIO OTMCAHHLIM ABYM MeTOfaM He CPaBHHMbI, TaK KakK IIpH
ABTONIN3E THIPONHU3 HAET Ha [OBEPXHOCTH IPYCORHCHEPCHON ¢dasel, npH
JCHCTBUN JKe Ha Kieficrep THADOJA3 IPOXOQMT BO BCeM oObeMe pac-
TBOpa B MHKPOTeTEpOTeHHOH CHCTeMeE.

”}OII)/IcanaHpFl)e anpHﬂToﬁ B pabore MeTogHKH Obllo IPOBENEHO Ha
ToBapHOM HeoGpaboTaHHOM 3epHe ypomas 1948 r. PesyJsbraTsl 3THX
OLILITOB NpUBeneHs B Tabu. 9. i |

PeayabTaThl ONpefelleHus C€axapooOpasylomel CIOCOGHOCTH 3epHa
nirennmet Omecckas 12 npusenesst B Tada. 10, 11, 12, 13 u =Ha puc. 7.

AMAJIOJITHICCKAS AaKTHBHOCTh HeoGpaboraHHoro 3epua Opecckast

19 ¢ BraxHocTeio 14,5% mnpusesena B taba. 10. o



Tab6auya 9 Pesy/bTaThl ONpeJe]eHHs AMUJIOJIUTHIECKOH AKTHBHOCTH oGpa6o-
tanHoro 3epa Ogecckas 12 ¢ BJaXHOCTBIO 14,5% npuBexeHH B

Merton 0,05 N MaabTo3n Maabrozst Maabtozn Ta6s. 11. :
anannsa K; [Fe (CN),] Ha 10 z sepua | 13 10 2 cyxoro Pe3yJbTaThl ONBITOB ¢ aBTOJIH30M (omeitet 1—6 B Taba. l1): yka-
B M4 B B M2 BZ“‘;““"* : 3LIBAIOT HA 3aKOHOMEDHOe YMEeHbIIeHHe AMUJIOCIATHUECKOH aKTHBHOCTH
¢ ¢ [OoBHIIIEHHEM TeMIlepaTyphl Harpesa 3epHa.
Tuiponua kieficrepa He Jaj siCHOH 3aKOHOMEPHOCTH.
Apromms . . . . . . ... {4»74 9.6 Bo BCAKOM CJydyae, akTHBHOCTh 3€pHA, IIPOTPETOro IpH TEMIepa-
4,78 ,61 192 o222 typax 62 u 70°, Bpille, 4eM aKTHBHOCTL 3€pH3, nporperoro npu 78°.
Funponus (xomrpons) . . . 5,05 10.2 MOo3KHO TPeMNOJIOKHATb, YTO B IOCJIeLHEM CJIyuade NEPEXOL dbepmenTa
Funponus xiciicrepa . . .| 6,02 12 16} 416 480 B PacTBOp OBLT 3aTPYAHEH. .
’ ' PesyJieTaThl ONpefesieHns aMHJIONUTHIECKOH aKTHBHOCTH uporpe-
! : ( 0 .
TaGauna 10 10r0 3epHa ¢ BJIAXKHOCTBIO 15,5% npuBeNeH:l B Taba. 12. |
Tabauya 12
Merton KS(:;TOSN Manbrosu Maabrosn Maartoant 2 0.05 N " ManTosn Ma,-u,l}-)oau
e (CN), 0 g » ABTO3H H
aHaau3a . M(,, )el b e Ha 10 2 sepua | O ;eu:e:lix:ro g K,[Fe(CN)] : M: ua 10 2 :yxorcz) Mprveuans
B M2 B w2 2 B MA 3epHa B M2 Beé“if:“
ABTOIHZ . . . . .....| 558 11,3 296 1] 4,07 8,22 | 164 } 193{ 1— 6—aBTONK3
» e e e e e e 5,43 11,0 220} 254 2 4,07 8,22 164 1— 2—mnarpes no 60°
Tupponns kaeficrepa . . . 4,45 8,99 3 3,57 7,21 144 } 168{ 3— 4—narpes jo 68"
» » . e 4,40 8,89 4 3,87 7,21 144 5— 6—narpes no 76°
. » .- 5,20 10,50 429 502 5 2,62
’ 5,33 107 124 7— 9-ruapoaus xneficrepa
. ., ...| 5% 10,61 6| 2,67 } ApOTHS P
71 4,53 9,15 .
Tabauya 11 8 5,48 11,07 }1240 1450 7— 8-—narpes z0 60
9 5,23 10,56 ‘
] 0,05 N | Manprosy | 21670381 | Manbtosn 0 1253 1465 9—10—mnarpes no 68°
5 [KlFeCNy - mal0p | Halo: 0] 2,9 5,86
S ) Taue | P | % | eueca puuesare |18 3,71 j .
< 2 B M2 ' 4.96 10,01 }1680 1965 | 11—12—narpes 10 76
1 5,81 | 11,74 |234,8 o73 1—2—3epuo, mporpetoe no 62°; Jlannble IO ABTOJIM3Y YKAa3biBAlOT HA 3aKOHOMEDHOE CHIXEHHE
2 5,75 | 11,65 | 232,4 3—4—m0 70°; 5—~6—m0 78° ’ MIJIONMTHIECKOH AKTHBHOCTH ¢ INOBBIIIEHHEM TeMIepaTypht Harpesa.
3 4,55 | 9,19 183,8 O6pamaer Ha ceGsi BHEMaHHe ofliee CHIXEHHE AKTHBHOCTH —— BCe
4 ’ ' 215 7—-12—onuTit ¢ runposHsom JllaveHns] aKTHBHOCTH ayKHOCTBIO 15,5% HHX JIsi
4,56 9,21 184,2 KaeficTepa 3ePHOBON BHTHKKOH ' A aKTh AJIAL 3€pHA C Bl Bi0 19,07 HHKE, HEM A
5 402 | 812 | 162 JepHa ¢ BJIAXKHOCTBIO 14,5; 18 1 21%.
6 "89 ’ } 186 PesyabTaThi [0 THAPOJH3Y KieHcrepa YK43HBAIOT H2 HEKOTOpOoe
5,82 7,71 154 T—konTpOAL MIs 62° yReJlHuyeHHe AKTHBHOCTH IIDH IIOBBIIICHHH temneparypsl. Bompoc aToT
7 3,65 7,36 1035 8—omut nus 62° 1pe6yer AaJbHEHIIero HCCIeNOBAHHU.
8 5,56 | 11,23 1210 9 KOHTDOIE 20 YpcienHble 3HAUEHHUS AMHJIOJUTHUECKOH AKTUBHOCTH NPOTPETONO
9 4,68 | 9,45 10 poms LA epa Ofecckas 12 ¢ BraxHOCTeio 18 u 21% mpuBefeHs B Tabil. 13
10 4,91 10,19 } 1460 1708 _onen aan 1 " na puc, 7.
1 3’97 ’ 11 —koHTpONL AN 78° Jlanauie TabJI. 13 yxaswBalOT Ha MNPaKTHUCCKH TOXKJIeCTBEHHBIE
| : 8’02} 544 636 12—onut mas 78 pe3yaAbTaTHl aBTOX3A 3€pHA C BJIaXKHOCTLIO 18 u 21%.
2 4,98 10,06 I Pesynprarer THApONH3a Kielicrepa AAlOT OCHOBaHME OTMETHTE, 4YTO
caxapooBpasylolancs CrIoCOGHOCTL 3epHA C BJIAKHOCTHIO 18 u 21%
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Tabauyd 13

BaaxknocTs 3epHa 18 % Baaxnoctb 3epHa 21%
§ TeMneparypa M::bl]gs:‘ TemnepaTypa M:;m{gs:t Tpumeuanns
5] o cyxoro o cyxoro
© | narpesa B °C BelllecTBa Harpesa B °C BeilecTBa
2 B M2 B M2
i 55 261 54 263 Omnwitet 1, 2, 3 npoBegenst
2 64 299 60 249 METOJAOM aBTOMNH3A
3 70 217 66 212
4 55 464 54 19 OnutH 4, 5, 6—runponaus
Kaefictepa  3epHOBO#
5 64 146 60 280 BEITSKKOR
6 70 368 66 296

(mo Merony ocaxapHBaHHs KJeficTepa) ropasfio HHXKe, UYeM Y 3epHa
¢ BrraxHocreio 14,6 u 15,5%.

ConocrapJsisi JaHHble aBTOJIM3a C JAaHHBIMH THAPOJIH3a KJeficrepa,
MOXKHO TPeAIIOJOKHTb, YTO CHUXKeHHe C€axapoobpasyiouiell <rnoco6-
HOCTH CBSI32HO TJIaBHBIM 06pa3oM C TeM, 4TO YacTHYHAs JeHATypalus
tdepMedTa Kak OesKa 3HAUHTEJBHO 3aTPYAHHIZ B JAHHOM cJyudae
Hepexos ero B8 3epPHOBYIO BRITSKKY., ITY MBICAbB HOATBEPKIAIOT
pe3yJbTaThl aBTOJH3a AJS 3epHa ¢ BaaXHOCTbIO 18 u 21%, rae ruapo-
JIM3 KpaxMaJa IleJi TakK »Ke HHTeHCHBHO, KaK M B cJyuae ¢ 3€pPHOM
¢ BJaaxHOCTRIO 14,59%.

BLIBO bl

OnbiTHHIEE MaTepHall HacTosled paGoThl ¥ aHAJIH3 HOIYYEHHBLIX
pe3yJbTaToB HAIOT OCHOBaHHWE CHEJATh CJAEAYIOULHe BHIBOJHL.

1. IoBuilieHne TeMIepaTypel HarpeBa 3epHa IPH BCEeX NPHMEHEH-
HBEIX BJAXKHOCTAX €ro oO0yCJOBIMBAET NOHHXKEeHHe MpOIEeHTa BOJHO-
pacTBOPHMOTCG: a30Ta, YTO CBSI3aHO € YaCTHYHOH HeHarypaiuell GeskoB
3epHa Ipu HarpeBaHUH.

2. [lpu ncrosKoBaHHM XOf@ NPOTEONH3A CJEAYeT YUUTHIBATH BO3-
MOXKHOCTb HAJIOXKEHHS IBYX B3aMMHONPOTHBONOJNOXKHBIX JIeHCTBYIOUINX
npuunH: 1) nematypauun depmenta kak OGedka H 2) aKTHBaIWH
oCcTalollelicss B HOPMAaJIbHOM COCTOSTHHH yacTH (epMmeHTa.

3. MMamenus ckOpoCTH TpoTeoausa Npu GoJee BBICOKHX TeMIlepa-
TYPHBIX peXuMax He Ha6jomaerca. [IpomeHT BOZHODaCTBOPUMOrO
a30Ta yBeJHYUBAETCH,

4. O6mui BHBOA 1O pe3yJbTaTaM [IPOTE0JH3a CBOAUTCH K HOJO-
JKeHHIO, YTO NPYMEHEHHBle B JaHHOH pafore TeMIepaTypPHBE PEXUMEL
NpH BJIAXKHOCTH 3epHa OT 14,5 mo 219% He NPHBOAAT K CHHXKEHHUIO
AKTHBHOCTH HPOTEONIHTHYECKHX (hepMEHTOB.

5. PesysbTaTel OmpefesieHUss OCaxapuBalomieil CIOCOGHOCTH 3epHa
IyTEeM aBTOJIH3a CYCHEH3HH MOKA3bIBAIOT, 4YTO AaKTHBHOCTL aMHJIa3hbl
3epHa JaHHOH BNaXHOCTH NaZaeT TPH HOBHILEHHH TeMIepaTyphl
Harpena.

6. D10 yMeHbIleHHe aKTHBHOCTH aMHJIa3kl He MOXKeT caMo o ceGe
00yCJIOBATL 3HauuTesbHOE yXY/llleHHe XJeGOmeKapHbIX KauecTB 3epHa,
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Tak KaK JUaC.rarHyeckKas AaKTHBHOCTb OCTaercs B IpeAetiaX CBOHX
OOBIYHBIX CPEA, HUX BeJUMYHH. )

7. Onpeje/xenHe aAHACTaTHYECKOH AKTHBHOCTH [O T'HIPOJH3Y KJIEH-
cTepa NaeT HexcpaBHHUMEIE ¢ JAHHBIMHM aBTOJI3a PE3YJbLTaTHI. .

8. BeJquUMELI jJpacTaTAYeCKOHW aKTHBHOCTH (O THAPOJHM3Y KJeu-
crepa) A9 3&pHa ¢ BAAKHOCTBIO 18 m 21% 3HAYMTENBHO HHXKE, UM
s 3epHa € Bjaxunocreio 14,5 u 15,6%.

9. O6mu#t  BriBOj: NpUMeHeHHble TeMIepaTypHblE peXHMbl OpH
BIAXHOCTH 3€pHa or 14,5 no 21% He npuHBOAAT K 3HAYHTEJbHBHIM H3-
MEHEeHHAM IPOTeasHOro ¥ aMHJIA3HOTO KOMINUIEKCOB 3epHa MINeHHIBL.
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3. Hpockypaxos H, H. n Byxapuna E. B. OcoGeHHOCTH NpPOTEasHOH CHCTEMH 3€p-
Ha, NMOpaxeHloro KjonoM-iepenamkoil. Buoxumus xJjeColedyeHHs, BHIL 3, A H.
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(bgPMGHTHaﬂ aTakyeMocTb, DHOXuMHS XJeGoNeYeHds, BHIL 3, A.H. CCCP, 1942.



OIECCKHHM HHCTHUTVYT
HMH)XEHEPOB MYKOMOJIbHOM I[TPOMBIIJIEHHOCTU
W 3JIEBATOPHOTO XO3fMICTBA UMEHHM W. B. CTAJIMHA

Brinyck III TPV I bl 1852 r.-

&. I'. KPHBOJIAIIOB,
doyenr

J. E. CHHE/IbHHKOBA,
accucrenr

BJIHUAHHUE TEPMHUYECKOW OBPABOTKH (CYLUKH)
HA HABYXAHHE SIYMEHS U NMEHCAKA

SlBienne HabyxaHus HrpaerT BaKHYyI POJib B IPOLECCax XpaHeHus
H nepepaGoTKH 3epHa,

Croco6HOCTh CeMsiH NOMVIOMAaTh BOXY NABHO OpHBJIEKaNO K cebe
BHHMaHHe COTaHHKOB M arpOHOMOB BBHAY GOJBIIOrO 3HAYECHHS 5TOTO
npouecca AJs (PHU3HONOTHE PACTEHMH.

CJIoKHBI IPOLeCC MOTVIOWEHHST BOIE 3ePHOM ONpEefeNsieTcss PfoM
(aKTOpOB, KaK-TO: XMMHUECKHM COCTABOM 3€PHA, CTEHEHBIO npoHumae-
MOCTH CEMEHHOH OGOJOUKH, OCMOTHYECKHM COCTOSIHHEM KJIETOK 3apo-
Abllia M 3HIOCNEpMa.

Hccnenosanus BormanoBa, npoBeleHHBlE ellle B KOHIE IPOLIIOTO
croseTdst (1893 r.), mokasamu, YTO OTHENbHBIE COPTA OLHOIG U TOrO
e BHAA XJEOHBIX 3J1aKOB HalyXaloT pasjuyHO. DTOT HCCIAEAOBATENb
CYHTaJ, 4YTO B OCHOBHOM HaGyXaeMOCTb 3epHa ONpenesseTcst ero 6eJ-
KOBBIM COCTABOM,

MoxHo npenmonaratb, uTo B ceMeHa OZHOTO H TOTO JKe COpTa
HaGyXaloT He OJUHAKOBO, 4TO MOKET ObITh De3yJAbTATOM PAa3JILYHOTO
HX GHOJIOTHYECKOTO H (PH3UKO-XHMHYECKOTO COCTOSHHS.

CynlecTBeHHOE BJHSIHHE Ha NOIIOUEHHE BOMIbI 36pHOM OKa3bIBAaIOT
M BHEIIHHe (aKTOpHl, HANPHMEp TeMIIepaTypa, COCTAB BOLHOTO pac-
TBOpPAa H T. I.

Wmeromuiics GOIbIIOH ONBITHBIN MaTepHaN Mo HaOyXaHHIO 3epHa
OTHOCHTCS IVIaBHBIM OGPasoM K 3€pHY, He NOJABEPrHYyTOMY NpeIBapH-
TEJIbHOH TEPMHUYECKOH M THAPOTEpMHYECKOH obpaborKe. Mexny tem
Takas 0GpaboTKa YacTo NPHMEHSeTCss B TEXHOIOTHH INepepaGoTKH
3€pPHa H B JaJbHelIUeM ee NPHMEHeHHe JOIKHO PacIUpPSATHCS,

IlIpensapuresbHas TepMuueckas o6paGoTKa 3epHa BEAET K H3MeHe-
HHUIO €ro (U3HKO-XHMHUYECKHX H TEeXHOJOIMYECKHX CBOHCTB B HYXHOM
AJIsL TEXHOJIOTHM HanpasJedud. [Ipu sTom B mepByio ouepenn momBep-
TaeTcst U3MEHEHHIO GeJIKOBBbIH KOMILIEKC 3epHA, 4TO HAXOMHT OTparKe-
HUE B H3MEHEHHH ero KOJIJIOMZHBIX CBOUCTB (HaGyXaeMOCTH H CKODOCTH
HaOyXaHHs), KOJHYECTBA BOLHODACTBOPUMEIX BEILECTB H T. 1.

Ilpu Gosnee BHICOKHX TeMmepaTypax oGpaGoTKH, KpoMe GeJllkoB,
OylleT H3MEHSITHCSl BTOpasi TMaBHas COCTaBHAs YacTb 3epHa — Kpax-
30

MaJ, UTO OTpa)Kaercd Ha KOJUIOWJHBIX CBOHCTBAaX 3epHAa ¥ NPOLYKTOB.
ero nepepaboTKH.

CylecTBEHHBII HHTEPeC B CBA3H C 5THM IIPeACTaBJAseT BOIPOC
O BJHSTHAY PacTBODHMBIX B BOZE BEINECTB, IVIAaBHBIM 00pa3oM 3JEKTpo-
AUTOB, Ha HaOyXaeMOCTb M KHHETHKY HaOyXaHHs HOpPMaJbHOI'O H Tep-
MHuYecKu 00paboTaHHOTO 3epHa.

Hamu wusyuanuce HafyxaeMoCTh W KHHeTHKa HaOyXaHus KakK B.
Bode, TaK M B BOJAHBEIX PacTBOpax pasJjHYHLIX 3JEKTPOJHTOB SUMEHSs
H NOJNYYEHHOTO M3 HEro IIeHCaKa, a TaKXe H3MEHEHHEe KOJHUeCTBa
BOJIHOPACTBOPHMBIX BEHIECTB 3epHA B 3aBHCHMOCTH OT €To TepMHYecKoH
o6paborku (cymkn). B KauecTBe ofbekra H3ydeHHs] OblI B3ST COPT
Onecckuit 0—19 ypoxas 1948 r.

Tepmuueckasi o6paboTka ssuMens no Meroxy poi. IT. H. Ilnaronosa
IIpoOBOAMJIAch B Ja00paTOPHM NOLBEMHO-TPAHCIOPTHEIX MEXaHH3MOB:
(zasexyromuit Kadenposi — nou. I1. H. IlnaTtonoB) npu caemyromux
YCJIOBUSAX:

a) o6pabotka B TeueHume 32 MMH. npH Temmepartype 60°:

VicxonHas BJAXKHOCTD . & v o o o « o o o o « o « « 25,3%
Koneunas BIAXHOCTD « o o o s o o = o s « « » « o 15,7%

6) oGpaborka B TeueHHe 32 MHH. IpH TeMmnepatype 98+4-2°:

Hcxonuas BAAKHOCTD . . + o ¢ o + o = o = « o« « » 27,55%
KoueuHAasl BABXKHOCTD o+ « + « o« o = o« o « « o o « » 12,35%

HaGyxaune KOHTPOJBHOTO M TepMUUueCKH 00pabOTaHHOIO 3epHa’
onpeessiioch B Boje H B BoxHbix pactBopax: NaCl, NasSOy, NaHCOgu,
Na,COs;, CaCl, 0,05 N KoHueHTpanud, ¥ B pacTBopax MOJOYHOH
kucgorsr 0,01 u 0,001 N, Monoynas kucjora 6blia B3sTa Kak Belle-
CTBO, CHOCOOCTBYIOLlee HalyXaHHIO, OCTaJlbHbIE 3JIeKTPOJIMTHI — KaK:
colepxkaiiie HanGojee BaXKHble H OOBIYHbIE HOHBL.

Jlas usMepeHHs BeJHUYMHBI HaOyxaHMs HaMp OblI IIPHMeHEH IeH-
TpodyKHO-BecoBO# MeTof. Ha anaiuTHUECKHX BeCax B3BEILIHBAJOChH.
B Glokcax cpefHss npoba B 15 sepen sumensa (umnu 20 3epeH neHcaka),
KOTOpasi 3aTeM NepPeHOCHJIach B CTaKaHYMK W 3auuBajiack 10 ma pac-
TBOpa.

Yepes onpefiesleHHble IIPOMEXYTKH BpeMeHH HaOyXaHHs, KOTOpDhIE
B Hallux ombiTax ObwiH pasuel: 1, 2, 3, 5, 21, 29, 44 u 51 uacy, sepHa
MepeHOCHIHCh B CTEKJSHHBNT COCYX € HOPHCTEIM (QHIBTPOM CO CpesaH-
HEIM JHOM H TNOJABEPrajlHch ueHTpodyrupoBanuio npu 1500 o6/muH.
B Teyenne 10 muH. Kaxpgoe Takoe onpeneieHdHe Jeaaiock B Tpex
ITOBTOPHOCTSX.

Ha ocHOBanM# TOJIYUEHHLIX HaMH AaHHBIX CTpOMJCH rpadHK 3aBH-
CHMOCTH BeJHYdHEI HabyXaHus OT BpeMeHH HabyXaHHS. oo 1o

TemnepaTypa NpH ONbITaX [OAJepXKUBanach B rpaHumax 22°-+1°.

ConepxaHie BOJHODACTBOPHMEIX BelIeCTB OIPeNeIsaIoch uOﬁbI‘{HbIM
MeTOROM M 6pajach CpelHss BeJUMYHHA U3 TpeX OlIpeleeHHH.

TlosyueHHBle ONBITHBIE pe3yJbTaThl NMpHBEAEHb B Tabn. 1 m 2 U Ha
rpapukax (puc. 1, 2, 3 u 4). \
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Kak BHIHO M3 OTMBITHHIX QAHHBIX, TepMHuYecKas o0paGoTKa CHJIBHO
Bausier Ha HabyxaHHe suMeHs. SluMeHb, oGpaGOTaHHLIA NIPH TeMIiiepa-
type 96—100°, nabyxaer GoJble, ueM oO6paGoTaHHBIH HpU TeMIepa-

Type 60° a nocnenuuir Gosbllle, YeM He IOABEPTHYTHIE TepMHUYecKOH .

obpaborke. Ilpn sToM HanGoviee cuibHOoe HabyxaHHe slIMeHsi HaGJalo-
Iaercs B PacTBOPaX MOJIOUHOH KHCJOTBE, YTO 4acTHYHO OOBACHAETCH
€e MeNTH3UDYIOIIHM JeHCTBHEM. »

HaGyxanne nencaka, Xak BHIHO H3 KDHBHIX, NpOTeKaeT Gouiee
CJIOXHO, 4eM y 3epHa. KpuBble HalyXaHHs NeHCaKa B MOJIOYHOMN
KHCJIOTE MAYT HHXKe, YeM aHaJOTHYHble KDHBBHE JJIS AYMEHS, a HeKo-
TOpble H3 HUX HMEIOT MaKCHMYM.

Bce orkionenns npu HaGyXaHHH NEHCAKa MOTYT OHITh OGBSICHEHH
fIBJIEHHeM IIeNTH3allH, CBOGONHO NpPOTeKalomUM B Kpyne Gaarogaps
OTCYTCTBHIO Yy II€HCAKa 3€PHOBOH OOOJIOUKH, NPENATCTBYIOUIEH 3TOMY
Npolleccy B LeJbHOM 3epue. [IpsMBIM MOATBepXKAEHHEM 3TOMY SIBJsSET-
Cf 3aMeTHOe NOMYyTHeHHe pacTBopa Npu HaOyXaHHH [eHCAaKa B pac-
TBOpE MOJIOUHOH KHCJIOTHI,

Kak Bunno n3 rpagukos, TepMudeckas o6pa6oTKa C€HOCOGCTBYET
HEeNTH3aluH KOJJIOMIOB MEeHCaKa.

O6muM Kak JAJIs 3epHA, TaK U JJsi KPYIbl ABJIAETCS TO, 4TO CKO-
pocth mpaOyxaHusi MakcuMajibHa B mepBele 10—15 wac., a 3aTtem
HaUHHAeT NPOTeKaTb Me/JIeHHee, oJHaKo HalyXaHHe He NpeKpaulaeTcs
11 nocae 50 yac.

Onpenenenre BOAHOPACTBOPHMBIX BELIECTB B KOHTPOJNBHOM M Tep-
MHYeCKH 00paGoTaHHOM 3epHe M IeHCaKe Jajo CJeyIoulde Pe3yJb-
TaThl, XapakTepU3yIOlHe BJHsAHWE CYIIKH Ha KOJHMYECTBO BOLHOpac-
TBODHMBIX BelECTB:

Tepmuueckuft

PeKHM BOAHODACTBOPHMBIE BoanopacTBopumuie
006paboTKR AYMEHE B % NEeHCaKka B %
KorTpoas 6,90 6,19

60°C 6,11 ’ 4,39

96—100° C 5,36 4,05
99—102°C 5,66 : 4,26

Kak BHIHO H3 3THX JaHHBIX, BHauaje NIPH HarpesaHuu no 100°
KOJHYECTBO BOJHOPACTBOPMMBIX BeUIeCTB NaJaeT, 4YTO, BEPOSTHO,
OOBbACHAETCS NPOLECCOM AeHATYPALHH GEJNKOB, BEAYIMM K NOHHKEHHIO
HX PacTBOPHMOCTH.

ITpu Gosee BBICOKOH TeMnepatype 06paGOTKH KOJHYECTBO BOIHO-
PaCTBOPUMBIX BEIEeCTB YBEJHYHBAETCS, YTO BHI3LIBAEGTCH INPOLECCAMH
pacmemviends GeJKOB, € ORHO# CTODOHLH,, M MpOIeccaMH Iepexona
Kpaxmajia B paCTBOPHMYIO (pOpMy H HeKCTPHHH3aLHeHd ero — ¢ Apyrof,

HaG6ntonaemble H3MeHeHHsT KOJJIOHIHBIX CBOHCTB 3€pHA B De3yJlb-
TaTe ero TepMHYecKol o0pabGOTKM MOXKHO OGBSCHHTH Ha HEPBhHIX CTa-
HUsX TeMIepaTypHOH 0oGpalOTKH NpOLECCaMH Je3arperaidy KOJJIOHA-
HBEIX MHIEJJI, B PE3yJbTaTe 4ero oGpasyloTcs GoJiee MelKHe (bpaKuuy,
00yCJIOBIMBAIOIIY e NOBLIIIEHHe OCMOTHYECKOTO JAaBJCHUA BHYTPH reseit
3epHa, 4TO BEeT K pPocTy Ha6yXaeMOCTH.

38 :

Bosee BhiCOKas TeMumepatypa oOpaGOTKM BHIBBIBAET paspyllenue
MaKpOMOJIEKYJl ¢ 06pa3oBaHHEM Gosee MPOCTHIX MOJEKYIL. ¢
B ofuieM B pe3yJbTaTe TePMHYECKOH o6paboTKu 3epHa 06pasytorcs

UpOAYKTH, GoJiee JIETKO yCBOfAeMble OpraHA3MOM.
BbIBO Bl

1. Tepmuueckas: ofpalorKa (cymka) yBeJIHYUBAET Hagyxagxg(c;;
U CKOpOCTh HaOyXaHHs AYMEHd. Y nescaka mnporecc Habyxa
1 / IpoIeccoM NeNTH3alHH. ,
nep;fqﬁ:;g;g;nb%az CKOpOCTb HalyXaHHd gabaogaercsi B NEpPBhie
10—15 uac., Ho HaOyXaHHe He NPeKpaIldercd H n-oc.neCB&qa&:\.IaHCO

3. V3 pasanuHBIX JJEKTPOJIUTOB (NaCl, Na2804', aCls, ) xaHu}?g
Na,COj3, MoJOYHAS Kucjaora) HaunGoJgee crmoco6cTByeT Ha yw uo
MOJIOUHAS KHCJIOTa, OHA K€ OKas3blBaeT CHJIbHOE [IENTH3HPYIOUL

eficTBHE. |
" 4. Tlpu HarpeBaHHH 3epHa IO 100° KOJIHYECTBO BOAHOPACTBODPHMBIX

BeIlecTB YMeHbLIAeTCs,
5 I_Ieszp»OQ)ymno—Becosxoﬁ MeTOJl MOXeT OLITb ¢ YCII€XOM HPHMEHEH
] ‘ ] epHa H KpYMHL
[IpH ONpefesieHHH HaGyXxaeMOCTH 3EpH:
P 6. Ifl)aémonaeMme npu Tepmuueckoii o6padoTke B 3epHe H3MeHeHHs
OTpaXKaIOT NPOLECCHl, HAYIHe B 3¢pHE — B HaAdale npomecc neHaTy%inl-
uun GenkoB, a 3aTeM [polecc Jesarperanud MHLSLT H, HaKoHell,

pacmnag M aKpOMOJIEKYJL.



OJECCKHH HHCTHTVYT
HH)XEHEPOB MYKOMOJIbHOM ITPOMBIHIJIEHHOCTH
U 3JIEBATOPHOT'O XO34FICTBA MMEHU M. B. CTAJIMHA

Buonyck III TPY OAbI 1952 r.

II. B. [IONOB,
aAccucTenr

BBICTPbIA METOA, KOJIMYECTBEHHOTI'O ONIPEINEJIEHHUA
IIEHTO3AHOB B 3EPHE

Bonpoc o xapakTepHCTHKe NPOLYKTOB MOMOJIa 3epHA IO COAeprKa-
HHIO| B HHX NEHTO3aHOB He HOBHIH.

UsBecTHO, YTO CaMO#i XapakTepHONl COCTaBHOH dYacThio 0060J04eK
NIIEHHYHOTO 3€pHA ABJAAIOTCS NeHTo3aHH. IHoBefiime HcciHerRoBaHUS
oreyecrBenHrx nmenny, H. B. Pomenckum (10) nokasanu, 4ro ux
060JI0YKH ¢ aJledpOHOBLIM CJIoeM cofepxar B cpefHeMm 35,6% menro-
sanoB. CoGcTBeHHO OGOJIOUKH (IJIOZOBBIE W CeMeHHble) COmepKaT
51,6% nmneHrosaHoB, TOrZAa KaK B 3HHocllepMe B cpenHeM 2,7%
(raba. 1). ‘

Ta6auya 1

Conep}xamle N¢HTO33aHOB B AHATOMHYCCKHX YACTAX NIMOHHYHOIO 3CpPHa

(no H. B. Pomerckomy)

Becosnie
COOTHOIEHHS
AHATOMHYECKHX
qacTel SepHa

IenTo3snbl
B %
Ha a6CONIOTHO-
Ccyxoe BeuiecTBO.

Hassanne dacreft sepua

B %

Lleaoe 3epro . . . . . . . . .. e e e e e 100,00 8,10
DapmocmepM . . . . . . ..o . ... e e e 81,60 2,72
BaPORBIII &« & v v ¢ o v v e e e e e e 3,24 974
OGonouku ¢ anefpPOHOBEIM CIOEM . . . . . . . . 15,48 35:65
AnefiporoBnii cmoft . . . . .. .. ... . 05,54 15,44
OGonouxH (MIOJOBHE M CEMEHHHE) . . . . . . . 8,93 51,43

CnenobatesbHO, ONpefieJieHHEe NEHTO3aHOB B NPOAYKTaX IOMOJa
3epga MOXeT CJHYXHTb NPSAMBbIM KDHTEpHEM OIEHKH KauecTBa MYKH.
'OTo npeinonoxenue 6blI0  OKA3aHO 3KCIepHMeHTasbHO Yurupe-
BeIM (14), npuyeM Oblia YCTAHOBNEHAa IpsiMasl 3aBHCHMOCTh MEXIy
[POLEHTOM BHIXOAA HNUICHHYHOH MYKH H COMEpPK % ‘
, | amueM B Hell IeH -
HoB (Tali. 2). ? o
Onnaxo KoJIMYEeCTBEHHOE ONpEleJeHHe [EHTO3aHOB B 3epPHe H Jpy-
THX PpaCTHTENBHBIX TIPONYKTaX He HAULIO UINPOKOTO NPHMEHEHHs
B [IPOM3BOJACTBEHHON NDAKTHKE, TAK KaK TaKOe onpeleNenHe no obiie-
H3BeCTHOH Meroauke TouuleHca CIOXKHO, IJIHTENBHO M JOPOTO.
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Tabauya 2

CojepkaHHe NEHTO3aHOB B MPOAYKTAaX MOMOJA MIIEHHUb
(mo C. L. Yurupesy)

TMpoayxTsl mepepaboTKi neﬁ;’f,‘;;’,’,f,f,“',;e%
3epHO Ha MePBYIO ADAHYIO CHCTEMY . o « « + - « « - =~ ¢ 100,00
Myka BbicwIero copra (BHXON 0—105%) . . . .+ o . 2,60
Myka 1 copra (BBIXORL 10,5—32,9%0) « ¢ « . o st e e e e . 6,42
Myxa II copra (Baixom 32,9—80,4%) . . « « o ¢« v o o 0. . 25,45
Otpy6u (smxon 80,4—988%) . . . . . . . . - e e e e 63,11

Hama ocHoBHasA 3ajayda 3akJjaloyajgack B TOM, yToGbl HAWTH TaKOH
MeToJ, KOTOPBIH O TOYHOCTH HE yCTynaJjt (JOpOTrJIIOLIMHOBOMY H B TO
e BpeMs MO 3arpaTe BpPeMEHH Ha aHaju3 MOor 05l KOHKYPHPOBATH
¢ ompejeseHneM 30JbHOCTH, a UCXOJHBIH peareHT aHaJju3a GbL1 OBL
IelleB B JOCTYIIEH.

[IpsaMoro MeTOAa KOJIMUECTBEHHOTO ONpe/eIeHUs [IeHTO3aHOB HET.
Bce u3BecTHbIe B Hacrodllee BpeMsA METOAbI OCHOBaHBI HA TOM obuie-
u3BecTHOM (akTe, uTO IPU HArPeBAHUH IIEHTO3aHOB C MHHEep aJbHOH
kucioroli (o6buHO 12%-Hoit HCI), o6pasyercs bypdypon no Ciaenyio-
meH peakiHu:

(C5Hso4) h—l—'ﬂ (HgO) =N (C5H1005) 5
C5H1005—3H20‘=C5H402.

®yphypout JIerko OTTOHSETC ¢ NapaMi BOJbl B Ipollecce Harpesa-
uusi B TeueHue 11/e—3 yac. ¥ aHAJAH3HPYercs B OTFOHE CaMbIMH Pa3HO-
06pa3HbIMU MeTOJaMH, KOTOpPhIe CJIELYeT pasbuTh Ha TPH TPYIIBL

1) BecoBble MeTOJbl KOJHYECTBEHHOTO ONPENCTICHH dypdypoana;

2) o0beMHBIE;

3) KoJOopHMeTpHYecKHe.

Becostie merodsl, Cped BeCOBbIX METONOB ONpPELAC]ICHH dbypdy-
pona ocofoe 3HAUEHUE HMeeT MeTon, paspaboraunbiii ToseHcOM U
KpeGepom (2), B OCHOBE KOTOPOTO JIEKAT OCaXKJeHAE dypdypoaa
(pIOPOLTIONMHOM M TOCJEAylollee B3BelIMBaHHE BBICYLICHHOTO MpPO-
JIlyKTa KOHAEHCaIHuu.

DroT MeTOL XODOIIG H3BECTeH BceM, paforaiollluM 0O aHATH3Y
PACTHTEJBHOTO CHIPbsi, M He TpeCyeT JETaJbHOTO ONHCAHAA, TaK KaK
Bolllesl Bo BCe yueGHble NOCOOHs U CIPABOYHHKH IO 6roxXuMun.,

Takas -upesMepHas DONYJsipU3alkusg METoLa Kpetepa-Toanenca:
i JETEpaType C€osjaja eMy He BIIOJIHE 3aCHyXKEeHHYIo ClaBy dyTh JIH
lle KJIacCHUecKODNo MeTofa OonpelesieHus IeHTO3aHOB.

daxruueckn ke Meron KpeGepa-Tosanenca crpafaer psiioM Kpyll-
HCHIINX [PHHIUMHAJIBHBIX HEIO0CTATKOB; OTMETHM U3 HHMX CJELyIOLLHE:

a) PsimoM aBTOpOB GBLIO AOKA3aHO, UTO obpasylomuiica npu B3au-
monelicTBu Qypdyposa ¢ (PAOPOTIONHHOM GbaopoOrAOINHUL HE
iMeeT NMOCTOAHHOTO cocTabBa.
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6) Puaopormouny ¢ypdpyposa BecbM4 TIHIPOCKOHDHUEH,
‘BCJIEACTBHE YeNrO L OJIX€H NOoABepraThcss Cymke U B3Be-
IMHBAaHHI IDH TOYHO ONpeXeJEHHHEX YCJOBHSIX.

B) ®uoporaionug BecbMa YYBCTBHTEJIEH K KHCJODOAY BO3AYXa, YTO
Hen3beXHO BeleT B Ipollecce CYLIKH K oIKHOKaM aHajau3a. ’

r) Quaoporsmonun pacrsopum B 12 HCI, cnexoBarensHo, Bceraa
‘He00X0[MMO BBOJAUTL NONPABKY Ha PAaCTBOPUMOCTD.

n) Ilpu meperonke ¢ypdypona ¢ 12 HCl npoucxonur paspymenue
pypdypoua. :

e) Beixon dypdyposa mpu rupposuze NEHTO3 MO TAHHOMY METOAY
«cocrasaser 80% TeopeTHuecKOTO BHIXOZA.

X) AHanua CBfi3aH ¢ OPHMEHEHHEM MaJlo JOCTYNHOLO H JOpOro-
CTOSILLETO (DJIOPOrTIONHHA, YTO HeJb3sl He y4ecTb IIDH MacCOBBIX aHa-
JIH3ax, - _

3) Hakonen, anams no KpeGepy-Tosnency sanumaer or 36—
-48 yac. paGouero BpeMeHH.

[lepeunciienHble HEZOCTATKH COXPAHHINCH 33 3TUM METOLOM AO
HacTosiliero BpeMEHH, HEeCMOTDs Ha MHOTOUHCJ/EHHEIE IIONBITKA €ro
YCOBEPIIEHCTBOBATD. :

B 1936 r. H. Kowkun u B.  Tokapes (6) npenjoxuin ocaxmaTb
Dypdypon nudennacapOUTYpOBOH KHCJIOTOH, KOTOpaAsi JIEFKO pearupyer
¢ Qypdyposom B CONSHOKHCIOH cpene.

O6pasymomascss B mpouecce KonmeHncanuu ¢ypdypuauiesaudeHn-
6apOuTypoBas KHCJIOTA COBEPLIEHHO He HM3MEHsSeIcs Jha)Ke IpH IJIH-
TenbHOH cymke (mpu #==130—140°); B Bome u pa3GaBJeHHBIX MUHe-
‘pasbHBIX KHCJHOTAaX HAa XOJIOAY IPAaKTHYECKH He pacTBOPHMA.

[Tonyyennble UMH pe3yJabTaThl B CJAyuae THIPOJHM3a IIEHTO3AHOB
12%-noit HCl n mocaenyiomet orroHkoir ¢ypdyposa Opu NOMOLIH
BOJSIHOTO T1apa OKa3aJuCh BecbMa OJHU3KHMH K JaHHEIM, IOJIYyYEHHBIM
«pJIOPOTJIIONUIAHEIM METOMOM.

Takum ofpasom, H. Komkun u B. Tokapes, npuMeHuB 1udeHHI-
6apOHTYpOBYIO KHCJOTY, H30exadH psafa HeIOCTaTKOB, HPUCYIHX Me-
Toxy KpeGepa-Tounenca.

Crienyer oTMeTHTh TakXKe W JPyrue MeTOAbl BECOBOTG AHAJIM3A:
¢ypdyposa, B OCHOBY KOTOPHIX NOJIOXKEHB! peakKUud B3auMOLeHACTBHSA
«pypdypona, ¢ 6apOutypoBoii KucjoTOl (2), HIM ¢ THOGAPOUTYPOBOH
xucaoroir (12).

Bce nepeunciieHHble METONBL BECOBOTO aHasiu3a (ypbypota BechMa
CJIOXKHBI DM CBOEM BLIIOJIHEHHH, a YacTO H HEOCYLIeCTBUMBI H3-32
-OTCYTCTBHSI MaJIOJOCTYNIHEIX peareHToB. KpoMe Toro, Bce OHH OTJHYa-
I0TCst GOMbIIOH JANTENBHOCTBIO, UTO TaKiKe OIPaHMYHBAET HX LIMPOKOE
NpUMeHeHHe B aHAJIUTHUECKOH NpaKTHKe.

O6wvemnvie meroder, CTpeMmiieHHe YIPOCTHTL KOJHYECTBEHHHI aHa-
7113 ¢ypdyposa, COKPaTHTh €ro BO BPEMEHH HAULIO OTPAXKEHHE B pse
-O0BbEMHBIX METOJOB.

M3 nux HauGoJblumii MHTepec NIpPEeACTaBiIsieT OpoMHBIE Meron (12,
8), B OCHOBY KOTOPOTO NOJIOXKEHA peaKLUs NPUCOeNHHeHHs 4 aTOMOB
-6poMa mo MmecTy ABOiHBIX cBsizelt y ¢ypdypora. ABTopel cumTaOT
METOJ BIOVIHE CPABHHMBEIM C METOLOM (DJIOPOTJIIONHUHOBBIM.

OcoBoro BHAMaHHS, Ha Haml B3IJIs[, 3acCAyXKHBaeT OObEMHBIH Me-
Toz onpeleseHHs ajbJerujioB H KeTOHOB, B OCHOBY KOTOPOTO NOJIOXKeH2
peakis okcuMupoBaHHa (1).

VeranoBieno (3), 4TO anpaeruipl OCOGEHHO JIEIKO pearupylor
¢ PacTBOPaMH XJIODPUCTOBOLOPOJHOH COMM THAPOKCHIAMHUNa, B KOTOPBIX
coJsiHas Kucjaora, ofpasylolliasics B Ipolecce THAPOJH3a 3TOU COJH,
HeliTpaJu30BaHa YIJIEKHUCJbIM HWJIH eJKAM HaTpoM. _

BugenuBinasics B IIpoilecce OKCHMHPDOBaHMs CBOOOAHAst KHCJIOTA
OTTUTPOBLIBAETCS B TIIATEJNLHO KOHTPOJIHPYEMBIX YCJIOBHSIX, M HO KO-
JINYECTBY PACXOAyeMo# IIeNIOUH ONpeleNsiorT CojepKaHue ajblersia

B pacrsope:

0O :
// =
R—C 4 H,NOH:HCl <= R—C =NOH + HCi +H,0.
Yo S

B nanbHefiteM 3TOT MeTox Obul liepeHeceH M Ha aHakus ¢ypoy-
poaa (9), DpHueM AaBTOPHI NOJYYHJIH AOCTATOYHO HAJEKHbIE DE3yJb-
TaThl.

BbliH OpeijioKeHsl TakikKe MeTOAbl omnpeaejenus ¢ypdyposa mpu
oMol (GeNMHroBOM KHIKOCTH, NPHYEM BhbIeJHBILEECs KOJHYeCTBO
3aKHCH MeIM y4AThIBaJoch nmo Beprpamy (2).

Ouwnbka sToro Merona, mo manueiM Y. Xpueruu (13), mocruraer
0,1—1,0%, T. e. TOYHOCTb BIOJIHE NpHEMJIEMA JJisi MacCOBBEIX Olpene-
JieHUll MEeHTO3aHOB. )

MeHee TOYHBLI M HYXKJIAIOTCSi B CEpbe3HOH IPOBEPKE Ha pacTH-
TeJILHOM CHIpbe METOMbl, OCHOBaHHbBe Ha BaauMojelicTsuu (Qypoypoua
¢ denmaruapasuHom (2), a Takke H ¢ GucynbpuroMm Harpusi (5). 5

Koaopumerpuseckue merodoi. W3 3TMX MeTOZOB HaHGOJBIIKM
MHTEpeC INPENCTABJsET KOJOPHMETPHYECKHH MeTON, HpEeJIoNEHHbIM
H. JI. Mpasumaakoseiv u1 H. C. Hlecraxosoii (2), OCHOBaHHBIH HA

nBeTHOH peakuuu Gypdyposa ¢ 6e3UIAHHOM.

Meron [naer pesyJabTaThl, OJH3KHe K AaHHBIM, TOJyYaeMBIM IO
(IIOPOTTIIONMIHOMY METOAY. :

Brll NpeljiozKeH TaKXKe MeTOH, B OCHOBY KOTODOTO IIOJIOXKEHA H3-
BecTHas IBeTHas peakuusi ¢ypdyposa ¢ aHHIHHOM (5); OAHAKO OH
HEIOCTATOYHO TOUEH M He MoXeT OBITh PEKOMEHJOBaH jJaxke JJjs Mac-
COBHIX aHAJM30B.

3a mocjenHee BpeMs M3BECTHLL NONBITKH ONpPENEICHHS KOHUEHTpa-
wun ¢ypdyposia no yaelbHOMY Becy pacTBOPOB, a Takke [0 Koodu-
wHeHTy pedpaxium.

T METOABI MPEICTABJAT 0COOBIH HHTEpeC AJIA NMPOMBILIIEHHOCTH,
HO HyXKIAIOTCsi ellle B JJIHTEJbHOH IPOUSBOLCTBEHHOH IPOBEPKE.

s mpuBemeHHBIX METOOB KOJMMYeCTBEHHOro aHajausa ¢ypoyposaa
HaHGOJbIIEr0 BHUMAHHS 3acTyXUBAIOT 0O0beMHbIe METONB! KakK Haunbo-
Jlee TOuHBIE, GLICTphie W AocTynHble. Cpean HEX HauOOJBIIMA HHTEpeC
PEACTABISIOT ABA METONA: QPOMHBLIA M THIPOKCUJIAMHHOBBIM.

BBuLy TOTO UTO KOJIMYECTBEHHOE onpeneleHne ¢ypdyposa GpoM-
HBIM METOLOM 3aHHMaeT BCe e 3HauWTeNbHOe BpeMs (Goaee uaca),
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Hallle BHMaHHe B JajbHelllleM GblJIO COCPEIOTOUEHO HA IOMCKAxX ONTH-
MaJbHBIX YCJIOBHH OKCHMHpOBaHHS ¢ypdypoda, TakK KaK CYUIeCTBYIO-
IiHe yCJIOBUSI OKCHMHPOBAHHWS BecbMa JJurenbHbl (9) (Y/2—3 uac.)
U He MOTJM YAOBJETBOPHTEL Hac IPH peIlleHHH I[OCTaBJEHHOH 3amaud,

3KCNEPUMEHTAJIbHAS YACTDb

HpOBelleHHoe uecieqoBaHue CACAYET pasieJuTh Ha JBa OCHOBHBIX
arana:

Ilepprifi 5Tan paGoTHl CTaBUJ CBOEH IHENbIO  HAafTH ONTHMAaJbLHBIE

YCJIOBHA OKCHMHpPOBaHHS Gypdyposa ¢ LeJbl0 COKpAlleHHs €ero BO
BpeMeHH.

Bropoit sTan paborbl GblT CBA3aH. C BONPOCOM <COKpalleHHs Bpe-
MEHU THAPOJH3a IEeHTO3aHOB, IIOCKOILKY TpH GJIaronpuUsiTHOM paspe-

IIeHHUH HepBOﬁ JacTH TIOCTaBJeHHOH 3amauu HauOoJIblllee KOJHYECTBO

pacxogyemoro BpeMeHH OydeT NDHXOAHTBCS HA STOT STall aHAIH3a.

Ouucrka pyppyposra. Ipennasnavenusiidi mias aHaausa Gypdypod
0BT TIIATENIBHO OYHINEH JBYKPATHOH IeperoHKoi.

BuigesneHHBIH OpPOAYKT € TOUKO#H KumeHus 160° (cBeTJIosKeaToro
IBeTa) cIyXus B JajbHeHlleM KaK HCXOIHBIH MaTepHaJ sl aHajJn3a
H XpaHUJCS B TEMHOU CKJSHKe B 3aTeMHEHHOM MecTe.

Ouuctka xA0pucTo8000p0o0HORD 2udpokcusamuna. Beuny Toro uTto
uMetorcs yKasamusa (1) Ha HeobGxomumyio umcrory NHpOH - HCI, Mu
JABaXAbl TIIATEJbHO IEPEeKPUCTAJJIH30BBIBAJNH H3 BOOBl NIPOLAXKHBIH
npenapar, #3 KOTOPOTo Y I'OTOBHJNCH B JaJjbHeiileM COOTBETCTBYIOIIHe
pacTBOPHl Ha JeCTHJLIHPOBAHHOH BOZe. oo

JlJis1 KOHTPOJNBHBIX aHAJH30B TOTOBHJHCH pacTBOpel Gypdypoua,
O/IM3KHe [0 KOHNEHTPAUUH K OXHUIAEMBIM KOHIIEHTDalMsSM ero B OT-
roHax THAPOJIH3A. :

Meronuka Ko/uuecTBeHHOTo ompenenenus ¢ypdypona mocie
HCCJIeIOBAHUST BJHSIHUSL Ha IPOLECC OKCHMHDOBaHHUS psifa ¢(aKTopoB
(TemMnepaTypel, BpeMeHH, COOTHOILEHHS peardpyoliuX KOMIOHEHTOR,
noxnbopa HWHIMKATOpPA) CBOLHJIACH K CJAENYIOUIEMY.

B koaGouky BBomuiock 50 msz meliTpampHoro pactBopa ¢ypdypo-

~mat u 10 ma 5%-HOoro pacrsopa NH,OH-HCIl, npenpapurensuo
HeHATpaJM30BaHHOrO B IPUCYTCTBUH HHAMKaTopa Opomdencatbaay N/10
pacrBopom KOH.

3areM KOJIGOUYKY HarpeBaJi Ha BOASHOH GaHe INpw TeMieparype
50° 5 muH. u mocsae 10-MHHYTHOTO OXJIaXKIeHHS NPH KOMHATHOW TeM-
nepatype OTTHTPOBBIBAJIH BHAENUBUIYIOCS Kucaory N/10 pacrBopoM
KOH (mukpofioperka).

Peakuus uner no ypaBHEHHIO:

CH-CH H CH—CH H
R I s
HC C—C=O0+H,NOH-HCI= C C—C = NOH+ HCI+H,0.
N/ NS
o 0

L4
1 COBEpIIEHHO OYEBHMIHO, YTO B CJyYae aHAJIM32 OTIOHOB HX HEOGXOAHMO
OpekAe BCero HedTpanH3oBaTh, MPHMeHAA B KauecTBe HHAHKatopa GpoMdenoabnsy.
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[TapajiesbHO IIPOBOIUTCH KOHTPOJIbHBIA ONBIT B TEX 5x6e yen:z:x:jl{,
HO TOJIbKO BMecTo 50 s pacrsopa (ypdypoua Gepercss o0 Ma Nt
JIHPOBAHHOU BOZBL .

JanpHefmui pacyer OYeHb TPOCT:

cooreerctByer 0,0096 & ¢ypdypona.
3Has KOJTMYECTBO ¥3PACXONOBAHHOM IIEJNOYA 33 BHIYETOM JAHHBIX

KOHTPOJLHOTO ONbITa (IONpaBKa Ha THADOJH3 COJIH NHgOHI:OHC;g_,
MOXHO paccuuraTbh COAepXKaHHe dypdypona B 50 M BIATOTO P

TBOpA. . -
ITo W3BECTHHIM TaGJHIAM HETPYAHO NepecynTaTh HauICHHBIM byp

0Jl HA TIEHTO3aHbl HJIM IEeHTO3bL. _
(pypB Tabn. 3 MpHBONATCA AAHHBIE aHAJW3a BOJSHBIX PACTBOPOB dyp

¢dypoJa.

1 ma N/1O .pacmopa KOH

Tabauya 3

Koauuectso pypdyposa

Ha#nexo OTKAQHEHHE B %
B3RTO B 2 2 5%
0,04
38 0,09642 100,04 + 0,
0700638 0.09640 100,02 00
,09638 0,0964 , ’
8,03340 0,03342 100,06 + g,(l)g
0,03340 0,03345 100,15 -+ o2
0,03340 0,03345 100,15 + 0
0,02400 0,02400 100,00 0
0,02400 0,02400 100,00 0
0,02400 0,02400 100,00

Kax Bumuo u3 Ta6n. 3, COKpalleHHe BO BpeMeHH Npoliecca OKCH-
MHPOBAHHS NPH HAUIHUX YCJOBHAX 1O 15 MHH. He TOJIbKO HE CHH3HJO
rouHocTH aHanusa (ypbyposa, a HaoGOpOT, 3HAUMTEJBHO MOBBICHJIO
ee B CPaBHECHHH C pSH_iee Hslla%cmbmn IaHHBIMH, TAe IPOLEHT OTKIoHEe-

4 oT o 1,0
HHHBC%:;:IJ{I:;ITJ:IeM H,amlé pHEMaHue ObuIo 00palleHo Ha COKPAIIEHHE
BpEMEHH THIPOJH3a NEHTO32HOB M 3aMeHy JeTyden COJHOM KHCJIOTHI

10 CepHYIO KHCJIOTY.
" }I{'Ieéngg;gee OGI:ZT}OIZ(I)T&HBCTBO GBLIC BEHI3BAHO ABYMS NPHUMHAMH: .

a) rugponus 12%-noft HCl He mpencTaBisi BOSMOKHOCTH y'cxcl)\;
pHTb TIponecc OTTOHKH (yp(yposia BOASHEIM IapOM, TaK KaK IpH 3TO
PE3KO MeHsJIach Obl KOHIEHTPAIHs COJISHOU KHCJIOTL; . -

6) BOIHBIE OTTOHH! (ypdypona mocje FHAPOIN3A COMAHOM KHCIOT i
conepxar HCl, AHaius Takux OTTOHOB OCJIONHEH TEM, HTO HX HEO
XOMMMO TIHLATEJbHO HEeHTPaJH30BaTh a 5Ta ONepalHd
3aHMMAaeT MHOTO BPeMeHH H, 6e3yCJIOBHO, BIHSET Ha TOYHOCTL aHANM3a

My MeTO.Ny.
" Iéz};};%ch 3aMIg{bI COJISIHOH KHCJOTHI NPH THAPOJH3e IEHTO3aHOB
epHYIO 3aHHMAaJCs Psjl aBTOPOB.
" Z.szKOI‘;IHLHKOB, B.pI/IBaHOBa, KypeunoBa (4) mnpoBepHJH MMEIO-
uMecsi B JIUTepaType yKasaHHs Ha TO, YTO JyHIIHM crocoGoM noJryye-
st (ypdyposa CleLyeT CUHTATh CIOCO0 NECTH/NAIHH €ro C COVITHOH

KHCJIOTOH.
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[Tosyuenusie aBTopaMH JaHHBI® ONPOBEPralOT 3TH YKa3aHMS, Tak
KaK IpU ruJpoJuse NJIoJOBBIX KOpoOoueK XJIONYaTHUKA lQ%-HO'ﬁ’ HCl
U 27,4% H.SO, B oGoux ciyyasx Gbuld OTOTHAHLI ONMHAKOBBIE KOJIH-
yectBa Qypdypoaa.

M. Xpuctuu 3samensn 12%-myto HCl cepmoit KucnoToii Tofl xe
KOHIEHTPAIMU ¥ IpHIIEN K BLIBOLY, YTO TaKONo pojla 3aMeHa JeJaeT
MeToJ, TPOMO3IKHM, MENJEeHHBIM U HENPHUMEHHMBIM,

Hspectro, uro rHaposiua nentosanos 129%-uoit HCl Heawast cuurath.
COBEpUIEHHBIM 10 HEJIOMY DAY HeJOCTATKOB IPHCYIIHX €My, 4 BMeHHO:

1) HsBecTHO, 4To B mpollecce THAPOJH3A ONpPENEJeHHOH HaBECKH
MeHTO3bl OTTOHsETCs ToNbKo 80% TeopeTnueckoro Bhixoma dypdypona

2) ¥YcraHOBJIEHO, 4TO IPH JAHHBIX YCJOBHSX THAPOJH3A Haé.mo:
naerca paspyuieHue ¢ypopypora (12).

3) YcraHOBJEHO, 4TO NPH NAHHBIX YCJIOBHUSX NPOUCXOAUT SHEPTHY-
Hasi TYMMHQHUKALMsI DACTHTENbHBIX OeJKOB € YIVIEBOZAMH, H NpeXie
Bcero ¢ mento3amu (11). ¥ '

Ito obcroarenserso nobyauno H. Pomenckoro (10) npeasapuress-
HO OYHILATb 3€PHO OT XKHPA H DPAacTBOPUMLIX GEJKOB MyTeM JJIHTeNb-
HOH SKCTPaKIUH CyXuM 3S(QHPOM, aGCOJIOTHBIM cOHpPTOM, 72 % -HbIM
couproM. AHanu3 3epHa, IOABEPrUIEroCss TAaKOH IMpelaBapuTesbHOM

OﬁpaﬁOTKe, OTJHYAJICA MOBBHIEHHBIM COHepXKaHHEeM - [IeHTO33aHOB B ’

CPaBHEHHH C aHAJH3aMH 3epHa, He 00paGOTaHHOTO NpeIBaPHTEJNBHO
" 3(bHPOM U CHHPTOM.

4) A. 3akoiimukoB H Ap. (4, 7) TakXe OTMeUalOT 3HAYHTEJBHbIE
norepu ¢Qypdypovta npu maHsbpx ycaosusx (12% HCI) 3a cuer
o6pa3oBaHus HEPACTBOPHMBIX NPOAYKTOB KOHIEHCAIMH C ,IIyﬁHJIbeIMH
BEIIeCTBAME H JHTCHHHOM:

ABTOpHL yAansanu LyOuibHble BEIeCTBA XJONKOBOR IIeJqyXn myTeM
ILByXHaCOB(;I/IS BapKH C JeCTH/UIHPOBAHHOH BOXOH B aBTOKJIaBe NpPU
JdaBJeHHH 1,0 ar 1 BTOPUYHOI 1B ! i 0
e o P i nByx4acoBoil Bapku ¢ 4% H,SO, npu

Ilocaegyromee onpereseHne COAEPKAHHT IEHTO3aHOB B XJIOIKOBOMH
}L?ae.nl%x? NOKa3aJ0, YTO TPOUEHT CONEpIKAaHHA IEHTO3AHOB NOBBLICHJCH

7.

TIpuBeIeHHblE METOJH NPEABAPUTENBHONH OGPaGOTKH PACTUTEILHOTO
ChIPbsi HACTOJIBKO CJIOXHBI M JUINTENIbHBI, YTO, HAaNpUMEp, MOJHBIN
aHaJju3 nento3aHoB y H. Pomenckoro sanuman no 3 jgHeit. ’

5) Henbss He yuyecTb M TOro OGCTOATENBCTBA, UYTO B INpOLEcCe
THADOJIA3a KOHUEHTPALHs CONAHOH KHCJIOTHI IIPH OTTOHE BOJLI HEmpe-
PHIBHO M3MEHSIeTCH, CJeJoBaTeJIbHO, BOOOWE TPYAHO CKAa3aTh
npu Kakoh e kounmentpanuu HCI OCYHLeCTBJIﬂETCH’
THILPpOJHNSI?

6) Orrouka HCI npuBomuT K coBepIlleHHO HepalHOHAJILHOMY pac-
XOHy KHCJIOTEE H, Gosiee TOro (IIOCKOJILKY IPH HAIIEM METOLE KHCJbie
OTTOHBl HEOOXOQMMO CHOBAa TIATeNbHO OTTUTPOBEIBATL [0 HEHATpaJb-
HBIX),— K JIMIIHEeMY pacxXoAy BpeMeHH, IIeJOYH, a caMoe IJIaBHoe,—
K YMeHBbIUEHHIO TOYHOCTH aHaJH3a II0 OKCHMHOMY METOLY. ,

7) I“ngo.;ms 3aHEMaeT MHOr0 BpeMeHn —oT 1'/: 1o 3 wac.

Hamrelt nepsoit nonnitko#l Gewia 3amena 12%-uoit HCl na 129%-uyio
HpSO,. Meroanka rugpoausa Gblia cienyioilas. B xoaby jjs nepe-
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FOIKH C BOXSHBIM IapOM BHOCHJH HCCIENyeMylo HaBecKy, Npeinapil-
Te/BHO TINATEJBHO pPACTEPTYIO B CTYNKe C Oe3BOJLHBIM cyabdarom
1HATPHA.

3arem B konGy BHocumd 50 sa 12%-noli HeSO. KoaGy cnerka
[OZOTPEBaIM [a30BOH rOPEJIKOH 1 4epes Hee MHpOomyCcKajH BOZSIHOM Hap..

IIpumenenue Na;SO4 B JaHHOM cJyuae sIBIAETCS, HA Hall B3IV,
BoChMa Ie1eCOOGPA3HBIM MO CIEAYIOLHM COO0DaKeHUsM:

a) Beemenne cyib¢ara HaTpus B INEDPELOHHYIO KoJIOYy TO3BOJISIET
paBHOMEPHO TNOAOTPeBaTh ee N0 {=—104—105°, 4TO BaXKHO HE TOJIBKO
Ul YCKODEeHHMsi THADPOJIH3A MEHTO33aHOB, HO H ofecrieyeHHs: IOCTOAH-
crBa Koumenrpamuu Hexeryueit HpSOs, Tax Xak HpH STHX YCJOBHAX.
LIOYTH MCKJIOUAeTCs KOHJEHCAllds MapoB BOALI B KoJsbe.

6) Cysapar HaTpHA MOHHKAET pPacTBOPHMOCTD o6pasyiomierocs:
(pypdyposia (BbiCaJUBAET ero), 4To JOJIXKHO CIIOCOBCTROBATL GHICTPOM
OITOHKE ero ¢ BOASAHBIM NapoM. ,

B) IlpefBapuTesbHOE PacTHpAHHE HCCJIENYeMOro NIpOAYKTa B CTYII-
ke ¢ Cyab(aToM HATDHsi CIOCOOCTBYET YBEJIMYEHHIO JUCHEPCHOCTH
HCCJIeyeMoro  BemlecTBa  (HalpHMeED oTpy6eit), a CIeA0BaTeNbHO,.
il Gosiee GHICTPOMY THAPOJIU3Y ITEHTO3aHOB.

[IpuMenenue Xisi OTrOHKH (ypdyposa BOASHOrO mapa CTaBHIO
IeJIbIO HEe TONBKO COKPATHTL BO BPEMEHH NPONECC OTTOHKH, HO 1 BPEMSL.
HAXOX/IEHUs. B PeaKUUOHHOH cpeje obpasylouierocs dypdypoda.

B Hamux yCJOBHSIX CKOPOCTb OTTOHKH OblIa MOYTH HNOCTOSIHHOH 1.
cocTaBasua B cpenseM 10 ma B muuyty (600 M2 B yac), Ileperonnas
konGa B mpoliecce NePeroHKH CJerka noforpesanach u o6beM ee NOUTH
e U3MEHsJICs.

Ilpn Takux YCJIOBHAX HaM He YAAJIOCh [axe KaueCTBEHHO o6GHapy-
WHTh caeabl Gypdyposia Kak MpH THAPOJU3e MYKH M3 IHEJOrc sepha,
1aK 7 IPH THAPOJH3E IJOZOBHIX ODOJOUEK,

CJiefoBaTebHO, eCyii XPHCTHY, He NpPUMEHSIBIINH OTTOHKH € BOZSA-
LM [AapoM, KOHCTaTHPOBaJ MEIJEeHHLIH THIPOJH3  IEHTO3aHOB-
129 -n0it HoSOy, TO B HalIMX MeHee KECTKHX YCJOBHSX 3TOT IHpOLect
COBEPIIEHHO He HMeJ MecCTa.

B jajbHefiieM, He H3MeHsist YCJOBHH IIePETOHKH, MBI NPHMEHAJIN
JUISL THApOsin3a Gosiee BHICOKHE KOHIEHTpaUnH H,SO,, mpuuemM HaHJIyu.-
fiFie Pe3yJIbTAThi ObLIA NOJIyYeHbl NpY NPHMEHEHHH 509% -moit HaSO4 *.

Hecmotps Ha TO, UTO KOHIEHTPAIUs H,SO, 6buta gajeko He OObY-
iasi, BCe JKe TPUBELCHHEIE YCJIOBHSA THADPOJIU3a OKa3aliCh, BEPOATHO,
ojlee MATKAMH, 4eM B Cifyuae ruaposusa 12%-no# HCL

* Henpssl He YyuecTb TOro OOGCTOSATENBCTBE, UTO (axTHYIECKH THAPOJIH3 IIC-
Tonnency ocymecTsisiercss He 12%/o-Ho# HCl, Tax Kak KOHLEHTpAUHs ee II0 Mepe
OTFOHKH BOIH IOBHINAeTcs HO Mpene’aa, COOTBETCTBYIOIIETO 20,3%0 copepXKanuT
11Cl: mpu 2TOM KOHIEHTpAlUHM CoJsHad KHCJIOTA of6pasyeT NOCTOSHHO KHIAMLYIO-
eMech ¢ Touxofi kumeHua 102°

Ecau yuecTh 9TO OGCTOATENBCTBO M BLIPASHTL JAHHEE NPOLEHTHHE KOHIeHTpa-
IIMM COJISSHOH M CepHOH KHCJAOT B BHIe MOJAPHBIX KOHI[eHTpalH#, TO OKaxXercd, UTo
90/e-nass HCl cooteerctryeT 6,0 monsipras HCI, torma Kak 50°/e-nass HeSO4 coot-
verereyer 7,1 moaspHas HeSOg.

Hesbas He y9ecTb H TOro OGCTOATENBCTBA, WTO NPK HAIIHX YCJIOBHAX IALPOJIHN3:
eHTO3aHOB H50P/o-HOH CepHOR KHCJIOTOH OCYLISCTBJSIETCS NPH HENPEPHIBHO JefiCTBYIO-
lleM TOKE BONSHOTO 1apa, T. €. B YCJOBHAX CIOCOGCTBYIONIHX MOHHIKEHHIO KOHIECH-
TpalUK B3ATOM CEPHON KHCJIOTHL
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OG6 3TOM CBHICTCJIBCTBYIOT CJEAYIOWHE (PaKTLL:

a) B npouecce ruapodiusa He HabJIORANOCh 'yMMHbHKauuu (oGpa-
30BaHUs TeMHOOGYDHIX CMOJIONIONOOHBIX BeilecTB).

6) Otronnl Qypdyposa B npouecce ruapodusa Ooliy NOUTH Hel-
TpajJbHbl Ha HHIHKATODP; 3TO OOCTOSITENLCTBO CBHJETEJLCTBYET O TOM,
yTo OpU AAHHBIX YCJIOBHAX He HAOJAIONaeTcs OKACAWTENbLHO-BOCCTAHO-
BHTEJIbHBIX IIPOIECCOB, CONPOBOXKAAIOIHUXCS OOBIYHO OGpa3sOBaHHEM
JIETYYHX OpTaHHYeCKHX KuCJIOT H 3anaxom SOs.

HeoBxofHMO OTMETHTh, UTO B CJIyyagxX YBEJIHUEHHS CKODGCTH OT-
roHkd (6omee 10 m4 B MuHYTY) HabuiofiaeTcss NEeperoHka < NapoM
cepHOH KMCJOTHI, KOTOPasl HCKaXKaeT pe3ysbTaThl aHaiauda Qypoypomna.
B B3y ¢ 3THM DPEKOMEHJYETCS Iepel aHAJH30M KOHTPOJUPOBATH
OTTOHH Ha coXepraHue B HHX HSO, goGasneHuem K npoGe pacTsopa

BaCls. ITosBaierne Myt (BaSQO,) cBupeTenbCTBYeT O HagWYHH B OT- |

rone HoSOj.

B) HamM KOHTDOJILHBIE OIBITHL 11O MePeroHKe B JaHHBIX YCJIOBUAX
onpefesieHHBIX HaBecoK (ypdyposa mnokasand, yro HaGJAIOAAOLMIHecs
nocrosyguie noTepu ¢ypdyposa B mpepesax 4—5Y% He 3aBucsr or
xonnentpanun HySO4 (TaGa. 4).

Tabauua 4

Koauvectso ¢ypdypoaa

Kounentpamua HaSO, B3ATO ML IEPETOBKH Haftzeno nocre OtkAOHEHUE B %
B2 ePeroHKH B 2

129 0,1024 0,0980 — 4,3
12% 0,1024 0,0980 — 4,3
50% 0,0982 . 0,0936 — 4.6
50% 0,0982 0,0936 — 4,6 ,
50% 0,9820 0,0930 - 5,3
50% 0,0982 0,0934 — 4,9

ST norepH, GE3YCJIOBHO, CIeAYeT OTHECTH 32 CUeT HeOoOXOAMMBIX
Texul4ecKuX NMOTePh B NPOLECCE NEPErOHKW ¢ BOAAHLIM NapoM.

r) Haxkonel, NpoBeleHHbE KOHTPOJIbHbIE OIBITBI IO THIPOJIH3Y
KCHJIO3Bl B AAHHBIX VCIOBHAX [OKA3aJM, YTO [OTEPST B 3TOM Cjaydyae
cocraBasier 8,7% oT Teopuy, TOTAA Kak IpPH THAPDOJIU3E IIEHTO3
12%-no#t HCI ata ommbka y Tounenca cocrasasaa 209 (raGa. 5).

Tabauya 5
KoanyecTBO KCHA03H
Kouneurpanus HaflAeHo OtxaoHenHe B %
H,SO, B34TO B 2
B2 B %
5 0,3002 0,2738 91,3 t—8,7
9,
0% 0,3002 0,2738 91,3 — 8,7
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Tunponus B HAUIMX YCJAOBHSX NPOTEKAET OCOGEHHO OLICTPO ¥ 3a1H-
maer ot 20—60 MHH., B 3aBUCHMOCTH OT Xapakrepa aHaJH3HPYeMOro
o0bekra. Hanpumep, ruiposus NEHTO3aHOB 3HAOCHEPMA MYKH HpO-
JloipKaercst He Gousee 20—30 MuH., TOIZA KakK THAPOJH3 IEHTO3aHOB
orpyGell ¥ WIOKOBLIX 0foNIoYeK 3aHUMAN OKOJMO 60 MuH.

B cayuae xe ruapoimsa mnenTo3aHoB 3epHa no Tosliency stoT
[{POILECC. COOTBETCTBEHHO 3aHumaer l1/a—3 daca, T. €. B NOCJAEAHEM
cilyyae 3aTpauHBaeTcss B 3 pasa GOJbille BpeMeHH, YeM B IIEDEOM.

KoHen rugpoyiu3a KOHTPOJIMPOBAJICS N0 KAYECTBEHHOH peakiuud Ha
ALIETAHWJINH (IO NOJIHOTO HCYe3HOBEHHS OKPACKH HJH Xe& J0 enBa
yJIOBUMOTO DO30BOr0 OTTeHKa). 3aTeM OITOH 3aMepsJcs, KOHTPOJIUpPO-
pajics Ha Hauuunme HoSO; m anmanusupoBancsa una comepxanue ¢yp-
(pypoana.

B tabn. 6 npuBonATca NaHuble NPOBEIEHHEIX HAMH aHAJNH30B He-
KOTOPHIX COCTaBHBIX YacTeil 3epHa NIIeHHUE! (JM0GE3HO NPeNoCTaBdeH-
noix npodr. H. B, PoMenckuM) Ha comepKaHHE NEHTO3aHOB.

Ta6auya 6
Hasecka

abcoator- | Koauuectso| Konuwecrno| CoRepma-

Hassanue wactefi sepHa c;}“,;ro dypodyposal nenrosanos]  FOT o

BeleCTBa B2 52 NEHTO03aHoB
B2 B %

1,72 0,0868 { 0,1483 8,5

Ilcaoe 3epao O1-12 . . . . . . .. { 1.72 0.0868 | 01483 8.5
0,258 0,0336 | 0,0581 22,5

Asciiporosufl caofi -+ 060a0uKH { 0,958 0,033 | 0,0581 29 5
Q0,258 0,0778 | 0,1333 51,7

lliogoBHeEe OGONOYKH . . { 0.258 0.0778 0,1333 51.7
tocTeDy { 1,72 0,0317 | 0,0546 3.1
AOCHEPM = e v v v e e e e e 1,72 | 00317 0,056 | 3,1
S 0,8 | 0,0254| 0,040 | 5,1
VADORBIHL e e e v e e e e e e e e { 0,86 | 0,0254] 0,040 | 5,1

1,74 0,0432 | 0,0741
Ilcaoe sepro OI-12 (wenywenoe) . { 1.74 0.0432 | 0. 0741 :';

BBIBOABI

PaspaGorauHblil ObICTPLIH METOA KONHYECTBEHHOTO OllpefeJeHys
(l)yptbypoma nospogger 3a 20 MuH. DOJIYYHTh PE3YJAbTAT C TOUHOCTBHIO
a0 0,15%.

2. PaspaGoraHHBIE MeTOX KOJHUYECTBEHHOIO OlpeNeeHHs (pyp(py-
poJia IPUMEHEH HaMHU JJIs HCCJe0oBaHus MIUEHHYHOTO 3€PHA U IMPOAYK-
013 ero nepepafoTKH Ha KOIHMYeCTBEHHO® COJAEpIKaHHe B HHUX IEHTO-
HIHOB.

3. IlpemsaraemMoe BHOOM3MeHeHHE NMPOLecCa MAPOJIH3A NEHTO32AHOB
epua NOSBOVIMJIO B 3 pasa COKPAaTHTh 3TOT MpPOIECC BO BpeMeHH
' CDABHEHHH C THAPOJIH3OM No TOJLJIEHCY.

I Tpyas, s, 1L ' 49



4. B uTore yCTAHOBJCHFOTO COKpAlleHHsi BpeMeHH THAPOJIH3a
H OKCHMHDOBAHHsS KOJIMUECTBEHHOE OMpeJeJeHHe IIeHTO3aHOB 3€pHa
cokpalueto jgo 45—90 MHH., B 3aBHCHMOCTH OT XapakTepa HCCJenye-
Moro oObekra (Myka—otpy6n). B cBsiam C 3THM IeJecooGpasHo
PeKOMEeHJ0BaTb HPHMeHeHHe JaHHOTO METOAa KOJHYeCTBEHHOTO Olpe-
JeJleHnsl TMEHTO3AHOB JJS KOHTPOJIST KAauecTBa MYKOMOJIBHBIX NPOAYK-
TOB, a TakXe XapaKTePHCTHKH JAPYTHX I[HI[EBHX IPOAYKTOB pacTu-
TEJIBHOTO IPOHCXOKIEHHS,
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OIOECCKHH HHCTUTYT
HH>KEHEPOB MYKOMOJIBHOM TTPOMBIIIJIEHHOCTU
H 3JIEBATOPHOI'O XO3IMCTBA MMEHU U. B. CTAJIMHA

Bunycxk I TPV 4Bl 1952 r

b. C. IMHUTPHERB,
doyent

H. H. TAPACIOK,
unIcenep

Ob OMPEJEJEHHUUW BJIA)KHOCTH 3EPHA
H NIPOAYKTOB Ero NEPEPABOTKHK

Onpenenenre BIaXKHOCTH 3€pHA H IPOAYKTOB €ro mepepaGoTKH —
naubosiee BaXKHAsl aHAAHTHUECKAas ONEPalHsl B CHCTEMe TeXHO-XHMHUe-
CKOTO KOHTPOJII MYKOMOJIbHOTO W KDYIISIHOTO IIPOH3BOACTBA, a TaKXKe
IIpH IpHeMKe H XDaHeHMH 3E€DHA Ha CKJIAJax H 3JeBaTopax.

Becrma OTBETCTBEHHBIC DACYETHbIE OMNEePalUH — PacyeT BhIXOJOB,
lIpHJIaraeMblil K MeCcsiqyHOMY oTdery no popme Ne 67, u pacuer Mexa-
IHYECKUX TOTePb — TAKMKe CBA3AHbl ¢ Ja0OPATOPHHIMH JAHHBIMH IO
CpeIHEeB3BEIICHHOH BJIAXKHOCTH 3epHa W NPOAYKOMH. Jlaxke HesHauw-
TeJIbHBblE IIOTPEIHOCTH B ONPENCeHHH BJIAXKHOCTH 3€DHA, MYKH H KpY-
Ll BJEKYT 3a C000d 3HAuWTeJbHblE OTKJIOHEHHs (B TIpOILeHTax)
B YKa3aHHBIX BbIIe pPacCyeTHHIX BEJHYHHAX H GOJbIIHE HETOYHOCTH,
HCUHCHsieMble B TOHHAX, NP 3HAUATEIHHOH IPOM3BOIHTENbHOCTH Npe-
IDHSATHAL.

B stom serko yGenntbes, mpoBenst NPHMEpHBlE DACYETHI YCYUIKH,
YRJIQXXHEHHS U MeXaHHYeCKHX MOTepb, IPUMEHAs IS 3TOro (GopMyJibi:

_ 100 (a—b) 0 _100(6—a) 0
100-5 70 B X217 00, 70

Pacuer MexaHHYeCKHX IOTePb CBOZUTCS K (opMynam:

100(a—b) PO 100(b—a)
100—5 B Ay =100—11+ 100—5

A=100—71—
rre A -— MexaHHyecKue motepu B %;
I — Bce, 9TO NOMyyaeTcs H3 HEOYHINEGHHOrO 3epHa (NpOLYKHHSA
H OTXOABI) H AOKHO OBITh TOYHO B3BELIEHO;
100 — Bec HeOUHUIEHHOIO 3€pHa;
Jipo6H — ycyllKa uJu yBaaxHeHue B %.

Tounoe onpeneneHne Beca 3epHa W NPOAYKIUH 3aBUCHT OT COCTOS-
1iisl BeCOBOTO XOBSHCTBA M OT ONBITHOCTH IeXoBbIX paboruuko. Ipa-
HIJIBHOCTE OTIpeeJIeHUs] BEJUYHHB YCYIIKM WJIH YBJAXKHEHHS 3aBHCHT
oI TOYHOCTH METOHa ONpEeNeJNeHHMs BJAXHOCTH H INPOU3BONCTBEHHOH
KYJBTYPHl paGOTHHKOB J1aGOpPaTOpHH.
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MMenno sgecs — B Bopoce ONpelesieHHs YCYIIKH ¥ MeXaHHYeCKHX
110Tepb ~— NPHXOAUTCH yCMaTPHBATh, NoXKalyH, Haubolee y3Koe MeCTo
B CHCTEME€ TEXHO-XHMHYECKOTO KOHTPOJIA HALIUX MYKOMOVIBHBIX H KDY~
HOAHBIX NPEANpPUSATHE,

TIpexne Bcero ofpamaer Ha cefs BHHMaHHe NPOTUBOPEUHE MEXKIY
HOPDMaMH TOYHOCTH ONpeJeJICHHs] BJIAXXHOCTH 3epHa, MYKH M KpPYIIbl
M JIONYCTHMOH HODMOI MeXaHH4eCKHX HoTepb. JlomyckaeMmoe pacxox-
JleHde napaJ/ulesbHBIX aHaJlu30B Ajsi 3epHa 0,5%, maa myku — 0,25%,
B TO BpeMsi Kak HopMa Mexanuyeckux morepb— 0,2% (0,5% — opu
HHTeHCHBHOH Moiike). IIpH CcTosp yMepeHHBIX TpeGOBaHMAX K TOYHOCTH
OLpENeNIeHHs] BJAXKHOCTH OUEHb TPYAHO 0OeCleudTh AOCTATOYHO TOY-
HOE ompejesieHye MeXaHHYECKUX Iorepb nopsaika 0,2—0,3% uau mexa.
HUYECKHX NOTeph JIIOGOU APYro#l BeJHUHHBEL

[IpepnonoxuM, yTo NpH NPOBeleHUH OGOHHOTO TOMOJIAa OLLIM IO-
JyYeHbl TaKhe CAydyalHO OTBedYalollHe JNeHCTBHTEJBHOCTH (C Olpele-
JIEHHOH MOTPEITHOCTBIO) DPe3yJLTATHL:

1) o6y BWXOX NMPORYKLMH W OTXO4OB . . . . . . 99,30%
2) BIA@WHOCTL HEOUHINEHHEOTO 3€PHA « o o o o & « » 14,00%
3) BNAXHOCTb OPOAYKUMH + + . . . . . . . . . .. 13,70%

OHpelLeJIHeM OTCI0Og2 MeXaHHYeCKHe IOTCpH!

100,00(14,00—13,70)
A= — — = 0
100,00 —99,30 100.00—13.70 4-0,35%.

Ipeanonoxkum, yro NHPH ONpeNeJeHHH BJIAXKHOCTH 3epHA ObLIa

nonymena norpemnocts -+0,50% (Bce apyrue mnokasaTtend oTBedYadu
AeHCTBUTEJbHOCTH) .

Orciona

A=100,00—99,30—0,93=—0,23%.

CaenosatenpHo, B 5TOM CJIydae MeXaHHYECKHe IIOTEDH MOJIYUHJIH
OTPpHIATENIPHOe 3HayeHHe, npuyeM morpemHocTs B 0,509% mnpu ompexe-
JICHHH BJIAXKHOCTH 3epHa H3MEHHJIAa BeJIHYHHY MeXaHHYeCKHX IOTePb Ha
0,32—(—0,23)=+}-0,58 9.

Ecnu npuusTh, uTO NMOTPEMIHOCTH B ONPEJEJIEHHH BJIaXKHOCTH 3epHA
onuta -1-0,26%, nouyuaem:

0,55-100,00
86,30

B mamHOM cjiyuae BeJMYHMHA MeXdHUYECKHX MOTEPbh YMEHbIUHJIACh
na 0,29% (0,3%), uto B 1,5 pasa mnepekpriBaer IpHHATYIO HOPMY
MeXaHHYECKHX MOTEPh.

BospaxeHue, 4to NpPH ONDEAEJEHUH CPEIHEB3BEIIEHHBEIX BeJUYMH
3a Mecsill WJIH JieKaly OLIHOKH HUBEJHDPYIOTCS, HeJb3sl CYHTATh CyIe-
CTBEHHBIMH, TdaK KaK BO3MOXHBI CHCTEMaTHYeCKHe OJHOCTODOHHHE
olMGKH, CBS3aHHbie ¢ OCOOEHHOCTAMH IPHMEHSEMbIX METONOB Onpee-
JIEHHS] BJIaXKHOCTH.

[MpuMeHATL B NAHHOM CJydae CTATUCTUYECKHE MeToibl 06pafoTKu
pes3yJbTaToB 3a JeKaly W MeCAll Helb3sd HMEHHO IO YKa3aHHOH Bhllle
IpHYHHE.
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A=100,00—99,30 — =0,06%.

IlpoBenennsie Hamu B 1947 r. onpepesieHHst BJaXHOCTH 3epHa
H MYKH, NOJTyueHHOH Ha ofHoH n3 Menphun B Onecce, maau pesyin-
TaThl, 3HAYUTEJBbHO OTJIHYAIOLIMeCs: OT Pe3yJbTaToB JaGopaToOpHUH 3TOI0
NPeNNpHATHS U ellle ONHOK KOHTpoJbHOM JaGopaTtopuu. B maboparopun
MHCTHTYTA NPHMEHSJICS 3JeKTPUYeCKUil CYIMJIbHBIE MmKad 6GOJbIIHX
rabapuToB, B ABYX JADYTHX JabopaTopusix OfpeleNeHHe BJaXKHOCTH
HPOBOJUJIOCK B OOBIUHBIX 1IKadax Tpuukiepa.

JlauHbIE 3THX ONLITOB HNpHBeAeHH B TabJ. 1,

- Tabauya 1
8
a Baaxsocts | BaaxHocts | pagnocts Yeyuka
g Jla6opaTopuu 3epna MYKH
» B % B % B % B %
1 }JlaGopaTopust MEJBHHIW . . . . . . 12,8 12,1 0,7 0,80
2 | la6oparopuss KORTpoOAbHAA . . . . . 13,1 12,6 0,5 0,57
3 | JlabopaTopus MHCTHTYTA . . . . . . 13,3 12,2 1,1 1,25
4 » » e e e 13,3 12,3 1,0 1,14
5 . » e e 12,8 12,8 0,8 0,91

Kaxnawifi pesysprar B Taba. 1 mnpencraeiser coGolf cpeiHee U3
JBYX XOPOIO CXOAAIIUXCS ONpeneseHuii (pacXoxkKIeHHe NapaJsJieNbHbIX
ne Goubiie 0,2%). Onbithl 1—4 mpoBopusuch IO CTaHIAPTHOMY Me-
Tony — BblcymuBanue npu 130° B teyenue 40 muH. OnelT 5 npoBonHIICS
npu Temneparype 105° B TeueHue 4 uac.

ConocraByenne IOJYyYeHHBIX pe3yJbTaTOB I[OKasblBaeT, YTo pac-
XOXKJEHUEe NapalUleJbHBIX ONpelefeHHH BaaXwocty (B Tpex Jabopa-
TOPUSX) B OBYX CJAydyasx JOCTHraeT INpefe]bHO HOMYCTHMOH HOPMBI
0,5% (m1s 3epua), CXOXKAEHHe B OIpeleJeHHH BJAXKHOCTH MYKH
B OOlleM HeyIOBJETBOPUTENbHO; pPa3HOCTH BO BJAXKHOCTH 3epHA
11 MYKH B ONBITaX 1—2 pe3Ko OTJIHYAIOTCs OT Pa3sHOCTeH, NOJydeHHBIX
B ombiTax 3—4.

Brickazarh onpefeleHHOe CyXKAEeHHe ¢ BeJHUHHe YCYLIKH H MeXa-
HMYECKHX HOTEeph IO 3THM JaHHBIM OBbLIO HEBO3IMOXKHO, TaK KaK BeJid-
yuHa Yycylika Kogebjercs B mpemenax 0,57—1,25%, mnpuuem mo
pesyJbTaTaM MeJIbHMIBI H KOHTDOJBbHOH JafopaTopus ycyllKa Xapak-
Tepusyerca BeqauurHo# nopanka 0,6—0,8%, a mo nanHEM JabopaTopuH
ugcrutyta — 1,1—1,3%, T. e. noutn B 2 pasa GoJblue,

CoOoTBeTCTBYIONIYEe BEeNHYHHL MEXaHHYECKHX IOTepbh BLIPasHJIHCh
B CJAEAYIOUHX YHCIAX:

na6oparopHs MEIpHHLUH . . . . . .. A=100-97, 85—-0,80=1,35%
na6opatopus KOHTponabBas. . . - . A=100—97, 8-—0,57=1,58%
aabopatopus MHCTHTYTa . A=100—97, 85—1,25=0,90%
. . e e ... . A=100—97, 85—1,14=1,01%
. " e e e v .. A=100-97, 85-0,91=1,24%

O6muil BHIXOX HPOAYKUHMH M OTX0n0B cocrasast 97,85% ([7).

PaccMorpenne H3JIOXKEHHBIX Bbllle  De3yJbTaToB  ONPENeJCHI
BJAXKHOCTH B CBA3U C NPOBENCHHEM PaCueTOB YCYIIKH H MEXaHHYeCKHX
“
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notrepn 110GYAMJIO aBTOPOB 3aHATHCH BONPOCOM YTOUHEHHS CYILLeCTBYIO-
ulefl MeTOAMKH ONpE/eJeRNs BJAXKHOCTA 3€PHOBBIX NPOLYKTOB.

Xon amanusa M HMeIOINHecs JIHTEDPATypHbie NAHHBIE AAIOT OCHOBA-
HHUE CUHUTaTh, YTO HaHGOJiee CYLUECTBEHHble MCTOYHHKH MOTpPeIIHOCTEL
Iipu onpelesleHHH BJAXKHOCTH CBOAATCS K CJEAYIOMIEMY:

TIOPAROK NPUTOTOBJICHHs! CPEJHHX 00pasuoB, OTGOP HaBeCOK MJIs
QHa/MM3a M TOYHOCTb B3BElIHBAHHSH;

NOACyUIMBaHue (H yBJIaXXHeHHe) 3epHa NPH JaboPaTOpPHOM pas-
MOJIe 3eDHa H CaMOM B3BElIHBaHHY; , :

BpeMdA M TeMIepaTypa BbICYIIHBAHHSI;

HOCTOSHCTBO TeMIlepaTypel B WKady;

BEJIMYHHA OTHOCHTEJILHOH BJIaXKHOCTH B IKady (OHa B3aBHCHT OT
YHCJIA BBICYINHBAeMbIX OOBEKTOB H OT HHTEHCHBHOCTH OTBOJA BOASHBIX
napos u3 mkaga);

NIOTepH CYXOI'o BEIeCTBa IPH BHICYIUMBAHHMY,

HyXHO OTMETHTb pellaiolllee 3HaueHHe BpeMEHH W TeMIepaTyphl
LISl NOCTUXKEHUST MOJIHOTHI BLICYUIHBAHUS.

B meroguueckoif © HOpMaTHBHO{ JIHTEpATYpe NO XHMHH 3epHa HeT
YKa3auni O 3HAYEHHH HAYAJIBHOTO PEXHMa CYILIKH 3eDHOBBIX IDOLYK-
T0B. MI3BeCTHO, 4TO, COIMIACHO CTAHNAPTHOMY METONY, GIOKCHI CTABSITCH

B mKa¢ npu temnepatypax 140—145° u 190° (mo Mmeromuke 30HOBo#). .

K ofcyxmenuio sToro BOIpoca Mbl BepHEMCS B JajbHekImeM,

Heof6xomuMo TakKe yuecTh 3HaUEeHHE TAaKOroO ¢dakropa Kak Tou-
HOCTH B3BelIMBaHus. OObIYHO JJIsi 3TOH IeJH NPHMEHSIOT XHMHKO-
TEXHHUECKHE BeChl M DasHOBECHI, NpHYeM B3BENIMBAHHE BCErJa IpPOM3-
BoauTCA ¢ TouyHOCThIO 1o 0,01 e. ITo Hamemy MHEHMIO HeOGXOXHMO
NPUMEHATh XUMHKO-TeXHHUECKHE Bechl ¢ HeHol menenus 0,002—0,005 2
1 GoJiee TOUHEIE PA3HOBECH, 4eM OGBbIUHBIE, T, €. THIA AHAJHTHYECKHX.
Econ npumensTts pasuosec B 0,005 2 i B3BemHBaTh HpHOIU3HTENbHO
¢ ToyHocThIO Ao 0,005 2 B Tex cayuasx, korma 0,01 2 He MOJHOCTBIO
ypaBHOBEINHBaeT OIOKC, MBI IIOJTydaeM pes3ysbTaT, Gojee GJAU3KHI
K JIEHCTBATENbHOCTH. B 3THX C/lydasx BOSMOXHEI YHCJIOBBIE pesyib-
TaThl €IMHUYHOTO ONPENeJEeHHs] BJIAXKHOCTH € HEUYETHBIM JeCHTHYHBIM
snakoM, Hampumep 13,1%; 13,3% u T. n., uro npu B3BEUMBAHHK
¢ toudocteio go 0,01 e HeBosMoxuO, OTMeTHM, uTo, «He Ao6paB»
B onnoM cayyae 0,1% u «mepeGpas» B mpyrom cayuae 0,19%, mouy-
HaloT cyMMapHyio norpemsocts 0,2%, yro cayyaiino coBmagaer ¢ Hop-
MOH MeXaHHYeCKHX NOTepb. BeposTHOCTL TaKuX cayuaes GeccriopHa.
Bce onpenenenns BAaXKHOCTH NPOBOAMJINCH HAMH HA XHMHKO-TeXHHUE-
CKHX BeCax C LUEHOH JesleHHss 2 Me, ¢ NPUMEHEHHEM aHAJUTHYECKHX
pPa3HOBECOB.

OcHoBHOl 3anauell ONLITHOH YacTH NaHHOH PaGoOTHl ABJSIACK npo-
BEpKa BJIUSHUS ‘PeXHMa Havuaja CyUIKH Ha pe3yJbTaT onpeieeHHs
BJIAXKHOCTH PasMOJIOTOTO 3epHA M MYKH.

VisBecTHO, uTO Npy BBICYIUMBAaHHH NPOGH MYKM NpH TeMIIepaTypax
nopsnka 105—160° ona Hepenko mpeBpamaercs B PHIXJAYIO JIeTellKy,
uTO OOBsICHSETCS 06pa3oBaHHEM CKJEHBAIOLIMX BEIIECTB IIPH BBICYILIH-
BaHHH. BO3MOXHEI JXBa npemnovioxkesus: 1) HaJHUHe YacCTHYHOH
KJIeHCTepUBAlHH KPaXMajia B HAYaJbHBIX CTAAUAX CYWIKH M 2) HaJHUHe
JCKCTPHHH3ANMM KpaxMajga nupud Ttemneparypax 110—160° u Bmime.
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[lepeoe mpennosiolKeHHe OTYACTH TOATBEPXKAAETCH mn‘epaTypl'n.‘m‘n
naubiMu (1), O6pasoBaHHe XKe JEKCTPHHOB NMPH LJIUTEJBHOM HiIpe-
BaHHH CYXOPo Kpaxmaja — (akr oOIIeH3BeCTHBIH.

Kueficrepusanus Kpaxmana u o0pasoBaHHe JIEKCTPHHOB IPH BHICO-
KHX TeMIepaTypax HarpeBa MOTYT M3MEHATh Pe3YJbTAThBl ONpPENeJeHHH
BJIAXKHOCTH B CTODOHY MX CHHXKEHHS.

Ucxons M3 BBICKA3aHHHIX coO0paKeHHH, Mbl ONPENEJAIH BJaXK-

Th JABYMS MeTOZaMH:

HOC;‘I)) l:ra}r;ecxﬂ B Iélfoxfcax noMellaJy B JEKTpPHUECKHH IIKap, Harpe-
TeIl X0 TeMmepaTypn 140—145°, u BbicymuBain B Teyenne 40 MuH.
mmneparype 130%
pr{Z;eHaBgcxng GIoKCAX CTABHIN B mkad, HarpeTblil 1O TeMIepaTyphl
70°, sateMm TeMmmepaTypy noBoguia Ao 130° W BLICYIIHBAJU IpPH 3TOH
TeMmeparype B Teuende 40 MHH.; TemIepaTypa B likagy KosieGastach
led

OnbITel TPOBOAMINCHL CO CIeLYIOUIHMHE OGbEeKTaMu:

1) mMyka THna oGOHHOH C NPUMECHIO KYKYDPY3HI;

2) myxa II copra (l-i o6Gpasen);

3) Myka ooiiHas (YHCTO NHIEHHYHAS);

4) myxa II copra (2-ii obpasen);

5) sepHo MuieHMIH! TOBapHoe (osumas, IV Tum).

MMosyuennble pesyJbTaTel NpHBeeHs B Tabu. 2, 3, 4, § I/I06. i
B Taba. 2 npuBeleHbl pe3yJbTaThl ONBITOB € OCOHHOH MYKOH

¢ NPHMECBIO KYKYPY3HL

Ta6auya 2
E S: § ‘,,? : g Cpennee _

b % ‘%E %%%’E :‘_’&g %R B:JBI::::(}){::H ABH%I IMpumeuanne

g | &a | 8% |R2EF| 2a | &= B %

; I)—Pesyabra-
; 17,465/22,465121,72 | 0,745] 14,9 } 14,8 (1) T[S[())r[pe,ue.neﬂnﬂ
N 17,10 (22,10 {21,365 0,735 14,7 wco, [BMa%HOCTH  CO-
= 0,55%0| - 1acro ykasa-
= 17,40 122,40 121,63 | 0,770| 15,4 } 15,35 (11) HHAM  CTARIAP-
> : 5 15,3 ’ Ta — yCTaHOBKa
= 16,685(21,685/20,92 | 0,765 15 e yBﬁmKa(p,

: p 15,0 HarpeTH Io
o 17,10 22,10 (21,350 0,75(3 } 15,05 (1) marperHd
2 | 117,465/22,465(21,71 | 0,755 51,1 '
= ’ 0,3% | (11)—ycramos-
= 16,685]21,685120,92 | 0,765| 15,3 } 15,35 (II) ka po6 B wkad,
E 17,405(22,405{21,635| 0,770( 15,4 ?gﬂl‘peruﬁ o
I 16,685(21,685]20,93 | 0,755] 15,1 } 15,0 ()
= 745 14,9 '

*é 17,405(22,405/21,66 | 0, 0.4%
= 17,465(22,46521,69 | 0,775] 15,5 } 15,4 (11)
< | 17,10 {22,10 [21,345| 0,765| 15,3

Cyns no naHHBIM, NPHBEIEHHHIM B Taba. 2, MOXHO KOHCTaTHpO-
BaTh, UTO HAYAJbHHIH PEXHM CYIIKH OKa3blBaeT M3BECTHOE BJIMSHHE HA
pe3yJbTaThHl ONpefeeH s BJaKHOCTH.
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Crnengyer orMeTHTb, 4TO MyKa OblIa yBJIa)XHeHA BONSHBIMH IapaMH
Ho 150/0
B Taba. 3 npuBeseHbl pe3yJbTAThl ONpPEeNeJEeHHsT BJIaXXKHOCTH MYKH

Tabauna 4

II copra (1-i1 o6pazen). Tabauna 3
6
I Bec 6ioxca [ Bec Giokca Be:oc;oexca Ioreps | Baaxuocts gfaiﬁf:e A 1|
aTa .

17,395 | 22,395 | 21,745 | 0,650 | 13,0 | B (0
16,676 | 21,675 | 21,015 | 0,660 13,2 } 5.1
24/V1 0,3
17,455 | 22,455 | 21,78 | 0,675 13,5 13.4 (11
17,005 | 22,085 21,43 | 0,665 13,3 } 4 ()
16,68 | 21,68 | 21,005 | 0,675 13,5 13.55
17,40 | 22,40 { 21,72 | 0,680 13,6 } 55 (1)
25/V1 0,35
17,465 | 22,465 { 21,765 | 0,700 14,0 13.9 (11
17,10 | 22,10 | 21,41 | 0,690 13,8 } 9 (1)

Hauneie s1off TalJHIBl TakKXe [JalOT OCHOBAaHHE YCMATDHUBATD .

BJHsHHE HAyaJbHOI'O DeXHMa CYHIKH Ha pesyJbTaThl ONpeleseHus
BJIXHOCTH TIPH aHaJju3e 3Toro obpasna Myku. PacxoxiaeHuss Mexny
napajjelbHEIMH OHpeleseHHsMH He npesumimaior 0,2%, a A cocTas-
aser 0,3%, mpuuem pesysabTaThl, OTMeueHHble uubpo# II, B oboux
cJIydasx Bhillle,

B rtaba. 4 mpuBefeHbl pe3yJbTAaTEl ONBITOB C 4YHCTO NIIEHAYHOH
oGoiiHoit Myko#l. OHBITHI IPOBOAHNHCE C MYKOH HH3KOH BJAXKHOCTH
(13%) m ¢ MykoH, YyBJaXKHeHHOH BONSHBIMH IIapaMH HO BJaX-
HoctH 16%.

Bruto mposefieHo ABa ONPEAEJeHHsl BIaXKHOCTH ¢ GHICTPEIM OTMGopOM
HpousBoJbHOH HaBecKH (okoso 5 &). Tlpemnosaramock, 4To HPOLOJI-
JKHTEJbHOCTh B3BEIIHBAHHsI MOXKET OTPasHTBCS Ha pe3yJabTaTax ompe-
JeJleHHss BJaxHOCTH (yCyIIKa IPH B3BeLIMBAHHH).

Haunnie tabsa. 4 CBHUAETENBCTBYIOT O HAJHUHH HE3HAUHTEJNbHOTO
BJIHSIHHS HaAuaJbHOTO peXHMa CYIUKH Ha pe3y/bTaThl OIpeleeHus
BJIAXHOCTH YBJaXHEHHOH OOOHHOH MYKH.

Ananus ypjaxHeHHO# ofofiHoii Myknm 1-ro ofpasma (10/VI) man
Tako# xe pesyabrar (oM. Tabmd. 2).

PesynbraThl onpelesenuss BJaXHOCTH B CyXod OGOHHOH Myke

COLLIHCH, MOYTH TOYHO HE3aBHCHMO OT HAYaJbHOTO pPeKHMa CYIIKH —
MaKchMaJbHOe DacxoXeHHe NapaJlJIefbHbIX onpefenenuil — 0,29%.
B Taba. 5 npHBefeHb! pe3yJbTaThl ONpeNeseHHs BIAKHOCTH B MyKe
i1 copra (2-i oGpasen). :
OnmuiThl NpPOBOOHINCHE ¢ MYKOH HEYBJaXKHeHHOH (BJaXKHOCTD 149%)
d ¢ yBjaaxHenHodl no 15,0—15,5%.
brino mpoBelleHo BJHSHHE peXHMa MPEIBapPHTENBLHOTO INOACYIIH-~
BaHus (zmo 130°) Ha pesynabTaTel ompenesenus BJaxHocTH. B Tpex

* 3gauenus uudp B ckoGKax cM. B OpuMeuanuyu x 7a6nr. 2.
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Cpenuee
3HaYeHHe
RJIAKHOCTH B %
B %

JNarta IMpumeyanue

Bec Groxca

C MYKOH B 2
Bec Gioxcas 2
Bec Giokca
nocJje BHCYUIH-
BauMf B 2
IToreps B Bece
B 2
BaaxHOCTL B %

15,995|20, 99520, 335| 0,660| 13,2
17,505/22,505/21,85 | 0,665| 13,1 13, 1 £0,03 (I)*

16,53 |21,53 {20,875 0,665 13,1
7/X 0,0 -
17,41 |22,41 |21,75 | 0,660 13,2

16,57 (21,57 |20,92 | 0,650 13,0 13,1 40,07 (1)
18,435/23,435(22,78 | 0,665] 13,1

16,55 [21,55 {20,745| 0,805 16,1
17,20 |20,20 |21,39 | 0,810] 16,2
16,775(21,775(20,98 | 0,795/ 15,9

17,42 {22,420121,62 | 0,800| 16,0
9/x 0,2
17,12 [22,12 (21,31 | 0,810 16,2

18,08 |23,08 {22,265{ 0,815 16,3
16,575/21,575/20,76 | 0,815 16,3
16,685|21,685/20,875) 0,810 16,2

18,08 (23,08 22,29 | 0,790} 15,8
17,13 22,13 |21,34 | 0,790} 15,8

17,205|22,205/|21,41 } 0,795] 15,9
14/X 16,685|21,685(20,88 | 0,805 16,1 0,2
17,42 (22,42 (21,62 | 0,800 16,0
16,775|21,775(20,97 | 0,805 16,1
16,575/21,10 |20,375| 0,725{ 16,0
16,55 |21,545/20,74 | 0,805 16,1

16,1 0,1 (I)

16,3 -+0,05 (11)

} 15,8 (I)

Onpitel 9 ¥ 14/X—1po-
BEJEHH € YBJAaXHEHROM
BOAAHKIMH I1aPaMH MYKO#

16,0 40,07 (1I)

cayyadx OIOKCHI CTABHJM B XOJOOHBIE IIKag (mpu TeMmmeparype 20°
BMecto 70°).

W3 maHHbX, NPUBEXEHHBIX B TabJ. 5, BUAHO, YTO BJIUSHHE HayaJb-
HOTO PeXHMMa CYIIKH Ha pe3yJbTaThl OTIpele/IeHAa BJIAXKHOCTH He GbLIo
o0HapyXKeHo IJisi JaHHOTO o0pasia MYKH C yYMEeDEeHHOH BJIaXKHOCTHIO
(14%).

CpenHee OTKJIOHEHNE OT CPEAHEro apH()MeTHYECKOTo He NMPEBBIUIAIO
0,1%. YcranoBaeno, 4To HarpesaHue npH TemmepaType or 20 go 70°
He OTPasHJIoCh HAa pPe3yJbTaTax ONpefe/ieHHst BJaXKHOCTH. Bpems ua-
rpesanus or 70 mo 130° caexyer perjameHTHPoBaTb. OHO NOVIKHO
PaBHATHCS TPUMEPHO 15 MHMH.

Ha npo6n myxu II copra, ysnaxuesHo#t no 15—15,5%, ompeze-
JIEHHOe BJIMSIHHE OKA43aJ HAyaJbHbIH peXHM CYIIKH, 4TO IOATBEDK-

* 3Ravenus UMdp B CKOGKAX CM. B MpHMeuaHHH X Tabm. 2.
‘ 57



Tabauya 5

* 3naueRus uudp B ckobuax
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CM. B IpHMeyaBHM K Tabu. 2.

: aaN ui’: § 0 =&
g g2 Chel @ S Cpelnee 3xayeHue - HayaabHbiil pexum
Tama | & | 82 | 832 & | B .
: =y 2 @ E BJAAKHOCTH B % A CYLUKH
2 g | 928! &~ ax =
] =03} [R==] Em A m <
16,5675)21,575/120,865) 0,71 ) 14,2
17,72522,72 121,02 | 0,70 | 14,0 '
’ ’ ’ ! ’ 14,1 40,1 ()* Ilo crammapry
17,425122,425121,715| 0,71 | 14,2 + M
17,205122,205(21,495| 0,70 | 14,0
15/X | 0
16,685/21,685/20,97 | 0,715 14,0
17,49 122,49 120,79 1 0,70 | 14,0 14,1 +0,1(1) Vcranoska
16,55 (21,55 (20,84 | 0,71 | 14,2 Giokxcon npu 70°
16,775{21,775/20,075| 0,70 | 14,0
17,485{292,485/21,79 | 0,695| 13,9
17,42522,425(21,725] 6,70 | 14,0 14,1 +£0,1 _ Veranoska
17,205(22,205|21,495| 0,71 | 14,2 610kcoB nipu 20°
17,725(22,725|22,02 | 0,705| 14,1
21X
16,58 [21,58 20,87 | 0,71 | 14,2
17,04 122,04 {21,335 0,705{ 14,1 14,1 £0,05 _ Mo cramaapty
16,685|21,68 120,98 | 0,70 | 14,0
12,53 117,53 |16,825| 0,705| 14,1
16,58 21,58 |20,825| 0,755| 15,1
17,04 22,04 |21,30 | 0,74 | 14,8 | ; 14,9 40,1 (}) To xe
17,48 22,48 (21,74 | 0,74 | 14,8
29/X 0,3
17,725\22,725/21,965| 0,76 | 15,2
17,20 (22,20 21,44 | 0,76 | 15,2 15,2 +£0,0 (1) 6Ycrgﬂc[)1m;320°
I0KCOB
17,425/22,495(21,665| 0,76 | 15,2 b
18,77 123,77 (23,15 | 0,755 15,1 }15’15 a Tlo cTamnapry
17,275|22,275/21,515| 0,760 15,2
17,015|22,015|21,242| 0,77 | 15,4 0,3
. 16,44 (21,44 [20,665| 0,755 15,5 | ; 15,45 40,05 (1) Ycranoska .
38,X1 Grokcos pu 70
” 16,655/21,655]20,885{ 0,77 | 15,4
16,545(21,545|20,77 | 0,775! 15,5
17,18 122,18 |21,41 | 0,77 | 15,4 | ; 15,5 £0,05 — | YcranoBka
: ) 6okcos npu 20°
16,91 21,91 |21,135] 0,775] 15,5

AaloT pesyJbTaTel NPEeAbIAYIIUX ONRITOB € YBJAaKHeHHOH Mykoi. OtpH-
LaTeJbHble pe3yJbTaThl, HOJYYeHHble B HECKOJIBKHX CJIyyasiX, MOIYT
GbITb YaCTHYHO OGDBACHEHB OCOGEHHOCTAMH CaMHX NPOAYKTOB — BJIaX-
HOCTbIO, COCTaBOM MYKH, CBOHCTBAMH KOJUIOHIZHEIX KOMIIOHEHTOB M Jp.
Oy haxrTh JUIIHAH Pa3 NOXYEPKUBAIOT TPYAHOCTH CTOML <«IPOCTOTOS
aHa/3a Kak olpeleseHHe BIAXHOCTH H HeoOXOZUMOCTh ero JaJbHel-
LIEr0 YCOBREPILIEHCTBOBAHUA.

B Ta6n, 6 npuseneHsl pesysbTarTsl onpeieseHHs BAAXKHOCTH 3€PHa,
pasMoJioToro Ha J1abopaTopHOH MeJbHHIE.

Has anmamiza Gpasoch 3€pHO HOPMAJIbHOH BJIAXKHOCTH (14%) nu
yBaaxHenHoe 10 16% KanenbHOxuHAKOH BOZOH ¢ HOC/IEXYOMHEM IpoO-
JOJKUTENbHLIM OTBOJIAXHBAHHEN,

Tabauya 6
o~ :g: 8
2 ~ b ma & a
< g o I @ 5 Cpejee 3navenue All-1
flara g | 8¢ | 3= | & g
O B 2 = ® % BJAAXHOCTH B % B %
g | 85 | g85 | 5o | 2=
=) (S MmeEa@ S om 2]
17,2751 22,275 21,585 0,69 13,8
’ 13,75 (D)*
17,18 | 22,18 | 21,495 | 0,685 | 13,7 } 875
19/X1 16,655 | 21,655{ 20,955 | 0,70 | 14,0 | ) 0,1
16,54 | 21,564 | 20,85 0,69 13,8 13,9 +0,1(11)
18,77 | 23,77 | 23,08 0,69 13,8
18,77 | 23,77 | 22,97 0,80 16,0
17,275} 22,275} 21,465 | 0,8! 16,2 16,1 40,1 (D)
16,6551 21,665 20,845 | 0,81 16,2
4/X11 0,2
16,535 21,835 20,715 | 0,82 16,4
16,91 | 21,91 ;21,095 0,815 16,3 16,3 40,05 (1I)
17,185} 22,185} 21,37 0,815 1 16,3 )

Hannbie Ta6i. 6 QAT OCHOBaHWe OTMETHTL BJAMSHHE Ha4aJIbHOTO
peXuMa CymIKM Ha pe3yJIbTAaThi oNpelejeHHs BJAXKHOCTH BJIAXKHOLO
3epHa Y OTCYTCTBHE 3TOTO BJIHAHUSI IIPH CYXOM 3€DHE, YTo OTBeuaeT
pesy/bTaTaM ONBITOB, NPUBEACHHHIX B TabJd. 2 W 4 (oGolinasi Myka
cyXas u BJlaXKHasi).

OKCnepUMeRTANbHbI MaTepHa HacToAmeldl paGoThl MOLTBEPIKIAET
3HauYeHHe BJHSHHS HAYaJbHOTO pexkMMa CYLIKH Ha pe3yJbTaThl Olpe-
ACJIEHUsT BJIAXCHOCTH, & TaKXe Heo0XOAUMOCTh YTOUYHEHHS B3BelIUBa-
HUS HCCIeLyeMbIX IpPOoo.

Bouto Ger HempaBHBHO OODBACHATL YBeJHYEHHe IIPOLEHTA BJIAK-
HCCTH NpH BBICYIIMBAHHH B IIKady ¢ HavaJbHOH TeMIeparypor 70°
H HHXKE€ HCKJIIOMUTEJNBHO peaklHell Kpaxmasja HA pasjnuHble CTeleHH
HarpeBa., M3BecTHO, YTO OOUIENPUHATHIY METON BHICYIIHBAHUS B Teye-
nie 40 mun. mpu Temnepatype 130° sBiserca ycioBHBIM H Goaee Ipo-

* 3gaueHua UUGP B CKOGKax CM, B npHMeYaHUU K Ttaba. 2.
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JIOJXKHTEJBHOC BLICYIIMBAHKE NPH TOi 2Ke TeMmIepaTtype TNOBBLILAET
HPOUEHT BJIAXHOCTH (2).

BosmoxHO, uTOo mNOACYUIMBaHHe IIpH TeMuepatrype or 70 mo 130°
n Teyenne 10—15 MHH, B HEKOTODHIX CJaydasix oGyCJOBJAHBaeT Govee
NOJIHOE BBLICYUIMBaHHe IIP0O6. DTO OGCTOATENBCTBO He MOXKET CJIYXKHTb
CYHIeCTBEHHBIM BO3paxKeHMeM IIPOTHE IIPUMEHeHHOro HaMH npHeMa
BLICYIIINBaHUst (yCcTaHOBKAa GIOKCOB IIpH Temmeparype 70°).

Bansiane nponoJKHTENBHOCTH BBICYIIHMBAHMS Ha pe3yJbTaThl olpe-
JeJIeHHsi BJAAXHOCTH B IocaenHee BpeMs uaydanocs M. E. MamGumem
(1949 r.), KoropbIf MOKa3aJ, 4TO BPEMs BHICYIIMBAHMS [PH TeMIepa-
Type 130° HyXHO yBeJHUHTH, OO 1 4aca U oNpelelieHHe BJIaXHOCTH
3epHa, KaK INpaBWiIO, IPOBOAUTL C TNpeABapHTEeNBHBHIM NOACYIIHBa-
uuem (2). _

HeoGxoaumo B 3akJIOueHHE BLICKA3aTh HECKOMBKO O6IIMX 3aMeya-
HHH 0 caMofl CYIHOCTH IPOU3BOACTBEHHBIX NOKasareleli: GakTHIeCKOH
yCYIIKA B (AaKTHUECKUX MeXaHHYeCKHX IIOTepb.

IIpexpe BCero HyXHO NOAYEPKHYTH, UTO 3TH BEJHUYMHBI PACCUHTHI-
BaloTca 1o (popMyJaM, B KOTODHle IOLCTABJSIOTCS Pe3yJbTaThl Jabo-
paTOpPHOrO ONpeleseHHd BJIAXKHOCTH, ONpeIeJeHds, MOTYIUerc JaBaThb
JOBOJIbHO 3HAUHTENbHbIE NOTPEeIIHOCTH.

ITosToMy HeO6XOMMMO AOOHTbCS, YTOOBI 3TH pacCUeTHble BEJHYHHBL
B MaKCHMaJIbHOH cremeHH npubiMmKajguch X JAefcTBHTeNbHBIM. IIpH-
3HaBasg WX pPAacYeTHbIMHU, Mbl HE MOXKEM OTPHIATbh HX 3HAUEHHS MJIS
KOHTpOJIsi paGorni npexpnpusitusi. [losryyeHne QakTuyeckoro BHIXOAA
MYKH He HMKe pacyerHOro IO HOpMe <CdUHTaerci oO0dA3aTeNIbHBIM,
a pacueT BHIXOJOB TaKxKe OCHOBaH Ha pesyJabpTarax paja JgabopaTop-
HBIX aHAJIH30B.

B mpomecce pacuera BHIXOLOB BeJIHYHHA «MeXaHHMYeCKHEe I[OTEPH»
He H3MEHSeTCs, U TOJIbKO IO 3aBEpUISHHH TeXHOJIOTHUYECKOTO Ipolecca
MBI ONpeneNsieM YCYIIKY Y MeXaHHUecKue IOTepH, IPHYeM TOUYHOCTh
(peaJsnbHOCTB) NOJYUEHHOH HPHU pacyeTe BeJHYHWHBI TeCHO H olipese-
JIEHHO CBsi3aHa ¢ NPABUJIBHOCTHIO B3BEIUMBAHHA 3€PHA H HPOLYKIHH
¥ TOUHOCTBIO ONpeReJeHUS BJIAXKHOCTH.

YTouHeHHe MeToHa OINpPENeJNeHHsl BJAXKHOCTH YCTPaHHT CJIydyau
(DUKTHBHOTO YBEJHYEHHS HJIH YyMeHbIIeHHs MeXaHHYeCKMX IIOTepbh,
3aBHUCSIHE TOJBKO OT IIOTpelllHOCTEH B ONpeReeHHH BJIaXKHOCTH.
Bonpoc o mpupoje u BeJHYHHE BECOBHIX NOTepb IpH nepepaloTke 3ep-
Ha B MyKy Gbut uccaenosan M. E. MamoOumiem (3).

OcHoBubIMH H HauGoJee HeHCTBEHHBIMA MeEPaMH, YJIyuINaOHIMMH
KOHTPOJIb [IPOU3BONCTBEHHON paboThl MPennpHATHH, aBAsfOTCA: 1) mod-
HO€ YIOpsiCUeHHe BECOBOTO Xo03slicTBa; 2) ofeciieyeHde PABHJILHOTO
XpaHeHWs ChHIpbA H IPOAYKIMH; 3) TOYHLIH HX YUYer.

Bes coBokynHOCTE MarepuatloB Hacrosinei paGoTel  IO3BOJISIET
CJleJlaTh CJEAYIOe BEIBOIbL:

1. YrouneHHe CYIIECTBYIOILEN0 CTaHIAPTHOTO MeToHa OIpedeseHus
BJIAKHOCTH KpaliHe HeoOXOAMMO, Tak Kak olpejeseHHe BJaxKHOCTH
JICIKHT B OCHOBE BECbMa OTBETCTBEHHBIX TEXHOJOTHYECKHX PAaCuyeToB ——
pacucTa yCyIKH U MeXaHHYeCKHX IOTepb,

2. OuniTel, npoBeleHHble ¢ MYKOH THNa ofoiinoil (2 ofpasua),
II copra (2 obpasua) w toBapHbiM 3epHOoM (1 obpaseu), nokasanu,
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UTO PacXoXJEHHA NapaJJiesIbHbIX ONpefeseHHii, 3a peikuM HCKIIoYe-
nueM, He npepbmand 0,2% u cpeaHee OTKJOHEHHe OT cCpeAHero
apucdmernueckoro He npesbimiano 40,1 % (Ipu HOAB30BAHUM GOJIBILHM
JIBYCTEHHLIM 3JIeKTpollKacoM ©Oe3 aBTOMAaTHYECKOTO peryJaHpOBaHHUs
1eMIepaTypHl).

3. YcraHOBJeHO, 4TO BJaXHOCTb, ONpeleJeHHAas I[PH YCTaHOBKe
Olokca B mKad ¢ Temmeparypoir 70° mw HHMXKe, BO MHOIHX CHAydasx
HECKOUIBKO BBIILIE, YeM BJIaXKHOCTb, NOJy4aeMasi MpY NPUMEHEHHH CTaH-
Zaptuoll nponucu (140—145°). D10 yBesnuenne pesyJbTaTOB COCTaB-
aser B cpegHeM 0,2—0,3% u Gogee onpeeseHHO NPOSBIASETCS B IIPO-
LyKTax C IOBblleHHOH BiaaxnpocTbio (14,6—16,0% u Gosbine).

Hu B oxnoM ciysae He npogsisercs o6paTHHE 3(Q(eKT — noBbilIe-
HHE PEe3yJbTaTOB IIPH BLICOKOM TeMIepaTypPHOM peXHMe B Havaje
BBICYIIHBaHUS.

4. Biusnue HayalbHOTO TEMIEPATYPHOTO peXHMa CYWKH Ha
pe3yJbTaThl ONpefeseHHs] BJAXKHOCTH MOXKHO YacTUYHO OOBACHUTH
HaJUYueM JEeKCTPHHU3alluHd U KJIehcTepU3ald KpaxMaJja IPU BhICOKHX
Temneparypax, 4YTO NOATBEPXKAAETCs HepeJKo HabMIoNalomuMcs IIpH
BLICYIIHBaHHK O00pa3oBaHHEM KOMKOB W YKa3aHHOH Bhille 3aBHCH-
MOCTBIO JaHHOTO SIBJIEHHS OT BJIAXHOCTH IIPONYKTA,

5. DxcnepuMeHTaNbHEIE JaHHble pPaGOTHI M HM3J0XeHHHe B Heil
coofpaxeHusi oOIero MOpsAAKa I03BOJISAIOT BBICKA3aTb ClERYIOLIHE
HNpaKTHYeCKHe 3aMeuyaHHs U IPeIJIOXKeHHS:

a) HeoGxonumo yHROHUIMPOBATh BCIO annaparypy Ijad oupenene-
HHSI BJIAXKHOCTH: CYIUHJLHBIE IIKa(pbl, BeChl, Pa3HOBECH], GIOKCHI, ILIa-
TCJH U AP., U AOGUTHCS NOHHKEHHS AONYCTHMOH HODMBI PacXOXIEHHS
napajajenpHblx ananusos no 0,1—0,2%.

0) YTouHeHHe CTaHZAPTHOTO METOAA ONpPENENEHHsT BIAXHOCTH, BhI-
fop cucreMbl ¥ raGapuTOB annapaTypsl CBSI3aHHI ¢ HajbHefllnedl 3Kche-
puUMeHTaJbHOH DaboTofl mCCIeoBaTeNLCKUX OpraHu3anuii MuHucTep-
CTBa 3aroTOBOK U TPeOyIOT HeTaJbHOTO 00CYKIEHHS.

B) Ilpu yTOUHEeHHH CTAaHIAPTHOTO METOHA OUPENeNeHHsT BJIAXKHOCTH
Heo6X0/UMO yYUTHIBATE 3HAUCHHE HAYAJBbHOIO TEeMIEPaTypPHOTO pexKuMa
CYIIKH Hapsily C pe3yJbTaTaMy JIpPYrHx paloT 1o JaHHOMY BOIPOCY.
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M., 3aroruszmar, 1939.

b S =2 B S} S-S




62

ONECCKHIM HHCTUTYT
WH)XEHEPOB MYKOMOJIbHOM HMPOMBIIIIEHHOCTH
W DJIEBATOPHOI'O XO3SIMICTBA MMEHHM U. B. CTAJIMHA

Buonyck III TPY OBl 1952 r.

B. &. MH/TOBCKAA,
KaHO. TexnudecKux Hayx, Goyenr
H. A. KAILL,
ursCenep

O THITPOCKONUYECKHX CBOMCTBAX H PABHOBECHOH
BJIAJKHOCTH KYKYPY3bl B MMOYATKAX

Ilpn ecTecTBEHHOM M aKTHBHOM BEHTHJHDOBAHHH 3e€PHa B Ipolecce
XpaHeHHs1 UMeeT 3HAUEHHe y4eT ero IHIPOCKONMYECKHX CBOHCTB U Be-
JIMYHHBI DAaBHOBeCHO# BJaxkHocTH. MIrHOpHpOBaHME 3THX CBOHCTB 3€pHa
MOXET BbI3BATH HeXeJaTe/bHble IOCACACTBHS NDPHMEHSIEMbIX Mepo-
OPUATHH, HANpUMEp yBAAXKHEHUE 3€pHA.

H3yuerne rurpockonHUeCKHX CBOHCTB 3epHa MPOBOAUJIOCH PALOM
uccaenoBateneil (2, 3, 4). Ocofoe BHUMaHHE B 3THX paGorax Oblio
yAeJeHO TIVaBHEHINHM 3epPHOBBIM KyJbTypaM, B YaCTHOCTH MIUIEHHIle.
IlpuMennTenbHO XK KYKypy3e 3TOT BONPOC HCCJAEZOBAH MAaNo, XOTs
B JIHTEpAType MOXKHO BCTPETHThH OTJelbHBEIE CBENEeHHS] O BeIHYHHE
DPaBHOBECHOH BJAXKHOCTH KyKypysHoro sepHa (1, 4).

YuuTbiBass 0cOGEHHOCTH XPaHEHHS KYKypYysbl B NOYaTKax (B HEOO-
MOJIOUEHHOM BHJE), BAXKHO 3HATh TUTPOCKONHMYECKHE CBOHCTBA He
TOJIBKO 3€pHa, HO- ¥ OCTaJbHLIX uacTell HOMATKa, a TaKXKe [ouaTka
B mejqoM. K coxanenuio, B auTepaType JaHHBIX IO HTOMY BOHPOCY M
He BCTPeTHJH, HECMOTPSI Ha €ro GOJbIIYIO NPaKTHYeCKYIo 3HAUNMOCTD.

I'HrpocKONHYCCKHEe CBOHCTBA OTHENbHBIX YacTell MOYaTKGB KYKy-
pPYy3bl, a TakKe BEJUUHHY H CPOKM HaCTYILIEHHS HX PABHOBECHOMN
BJI@XKHOCTH Ml TIONBITAMMCH BLIABHTH, OMEIAsl MaTePHal B SKCHKATOP
C ONpeNeJIeHHOH BJIaXXKHOCTHIO BO3AyXd,

OnbiTel npoBonuanck deroM 1949 r. ¢ Gesoff 3yGoBHILHON KYKYPY30H
B mnouatkax (ypoxkas 1948 r. Opmeccko#t o6Jactu), XpaHuplielics
B TeueHse 9 MmecsAuen B JaGopaTOpHON calleTke.

Hcxonnas BIaXHOCTh IONOTLITHONO MaTepHasa COCTaBJjsijia B 3ep-
re 12,8%, B crepxxae — 11,8%. Brixon 3epHa COOTBETCTBOBAM B Cpel-
wem 839%.

Jas onwtos nonfHpany, o BO3MOMKHOCTH, ONHHAKOBHIE MO pas-
Mepy ¥ Becy (B npemenax 10 e pacxoXIeHHsd) IOYATKH KYKYPY3Hl
M noMeIla/ii B IKCHKATOPHI Haj cepHo#l kucjoroll. C Lenbio HOCTHXKe-
HUSI OTHOCHTEJBbHOH BJIAJKHOCTH BO3JyXa B Pas3HbIX 3KCHKATOpax, pae-
Ho#t 40, 50, 60, 70, 80 u 909%, pacTBop CepHOH KHCJOTH NPHMeEHSICH
pasHOoH NJIOTHOCTH, a HMMEHHO:

s 40% ., . . . . . 1,370 nas 70% . . . . . . 1,250
5% . ... .. 1,334 , 80% . .. ... 1,19
60% . ... .. 1,300 , 0% ..., ... 1,12

OTHocHTeJIbHAS BJIAXHOCTh BosAyxa B 100% cospabBasach n axen-
KaTope, Ha JHO KOTOPONO HAJHBaJach AECTWIMDOBAHHAS BONA.

OnpITel NPOBOAMIN IpH TeMnepaType 20—25°.

Y6bib HAM YBeJUYeHHe BJAXKHOCTH HCCIefyeMbiX o6pasuos ompe-
JeJaaH nepuogaueckn uepes 8, 32, 80 m 128 gac. mo pasHOCTH Ha-
yaJIbHOTO M KOHEYHONO BeCOB. ¥YUeT BeJHYHHBl BJIAXKHOCTH IO M3MEHe-
HHIO Beca NPOW3BOJMJCH pasfe]bHO Il 3¢pHA H CTePXHs I0YaTKa,
/ST Yero MOYATKH TOCHe IPERBAPHTEIBHOTO BBIIEPXKUBAHHA B DKCHKA-
TOpE M B3BENINBAHHH OOJYIIMBAJHCD,
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Puc. 1. Mamenenne Beca nodar- Puc. 2. Msmenenue Beca NOYaTKa
KOB KYKYpy3H IIpH Da3iHYHOR KYKypyssl M €ro uacreift mpu
OTHOCHTE/ILHOH BJA4XHOCTH BO3- 40°/0-HOH  OTHOCHTENbLHOH  BJaXK-
ayxa HOCTH BO3AyXa

Y6ul1p wa npubaBjeHHe Beca Kax 3epHa, TaK M cTep;kHeH mouyar-
KOB YUHTHIBaJH B NPOLEHTAX OT NePBOHAYAJILHOTO BeCa aHANU3HPYEMbIX
o6pasios.

JIns yCTaHOBJIEHHsSI NOKa3aTeslel PaBHOBECHOR BJIAXKHOCTH H CPO-
KOB HACTYIUIEHUsI THT'POCKOIHYECKOTO DABHOBECHS [OUYATKH BBIICPHKH-
BaJH JJHTEJHbHOE BpeMs B SKCHKaTOpe ¢ pPasJMyHOH OTHOCHTEbHOM
BJAXHOCTBIY BO3LYXA.

HeusMenseMoCTh Beca IMOYATKOB KYKYPY3bl B TeyeHHE HECKOJBKHX
JAHEHAl mpHHUMaNach 3a BpeMs HaCTYIUIeHHsI IMIDOCKOMNHYeCKOro PaBHO-
Becusd. -

BaaxkHOCTE ONpeleNsiach pasfelNbHO IS 3€pHA M CTepXKHS MOo-
natka B wKady Tpuukiaepa npu Temmeparype 105—110° myreM BEI-
cymmBanug ofpasua 4O HOCTOAHHOTO Beca.

Turpockonraeckie CROHCTBA NMOYATKOB KYKYPY3Hl H €ro OTAEJbHBIX
yacTeli B 3aBHCHMOCTH OT BEJMYMHBI OTHOCHTENbHOH BJIAXKHOCTH BO3-
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AyXa H IPOJONKHTEJIbHOCTH ONBITOB XapaKTepH3YIOTCsi JAHHBIMH, NpH-
BenenHbiMH B Tabj. 1 u Ha rpadukax (puc. 1, 2, 3, 4). i

Kak BHAHO M3 NDHBEJEHHLIX NAHHBEIX, B ONBITaX C OTHOCHTENBHOM
BJIAKHOCTBIO BO3AYXa Bhille 50—55% Ha6JI0NaeTCs OCIEL0BaTEIbHOE
yBIaXKHeHHe NOYATKOB KYKYpPysbl, © TeM Oodbllee, 4YeM IPOLOJIKH-
TeJIbHEee BpeMsi ONbITA. 5

IIpeGriBaHHe NOYATKOB KYKYDYShl B SKCHKAaTOpPe C OTHOCHTEJNHLHOH
BJIAJKHOCTBIO Bo3Ayxa HiKe 50Y% BH3bIBaeT MOTEPIO B Bece, T. €. fBJeE-
HHEe TOACHIXAHUL.
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Puc. 4. Hsmenenue Beca moyar-

Ka KYKypy3bsl H ero uacrefi mpu

90%/0-HOH OTHOCHTEJNbHOH BIaXK-
HOCTH BO3JIyXa

Puc. 3. HameHenHe Beca moyarka KyKypysnl
B ero 4acrefi mpu 50%-Hoft OTHOCHTENbHOH
BJIAXHOCTH BO3AYXA

Pe3koe BO3pacTaHHe BJArd B IOYaTKax HaGJiOLaercs NPH OTHOCH-
TeJbHOH BAaXHOCTH Bo3fyxa B 80% wu Boune (cm. puc. 1).

CoBeplreHHO CBO€OGPa3sHO NOBeIeHHE 3epPHA M CTEPKHA IoYarka
NIpH OAHMX M Tex e ycjoBusix onbira. CrepxeHp nmodaTka obiagaer
HauGoJbIIeH THTPOCKONATHOCTHIO. B GONBUIMHCTBe ONBITOB HaGJII0-
aeTcsl YBAAXKHEHHE CTepXkKHell NOYATKOB HHOTJA HapAny ¢ norepel
BJard HX 3epHaMu (cM. puc. 2, 3, 4).

Takum 06pa3oM MOKHO NpeNIOJOXKHTb, YTO YBJIAKHEHHE IOYaTKOB
KYKypy3bl B COOTBETCTBYIOUIMX YCJIOBHAX XPaHEHMs, MNOBHAHMOMY,
BHI3LIBAETCS Pe3KHM YBeJHUUCHHEM COAePXKaHHA BJard B HX CTEPXKHSAX,
TIpHYeM 3epHO II0YaTKOB BOCIPHHHMAeT BJAry crepxkHel B Ooublled
CTelleHH, yeM BJIary OKpYKalollero BO3AyXa.
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Tabauya 1

OTHOCUTENbHas TMepHORHUHOCTS Viaweneune peca 8 %
BAAKHOCTH BO3AYXA H3MEpeHUS

"B % B uacax novarka sepHa I cTepmHs
8 -—0,07 —4,1 +19.8
40 32 —0,13 —0,64 + 2,3
80 —-0,7 -0,2 — 2,7
128 ~1,1 +0,9 —10,9
8 —0,05 -~1,9 + 8,9
50 | 32 —0,04 -0,7 + 2,8
80 —0,07 -0,57 — 2,9
128 -0,3 +0,9 — 5,8
8 -+0,01 -3,0 +15,0
60 ‘ 32 +0,05 ~0,9 + 3,2
80 +0,08 —-3,8 19,0
\ 128 —0,12 ~7,7 +37,0
8 0 -~0,5 + 1,4
70 32 +0,01 +0,8 — 4,0
80 —0,04 -4,7 +23,0
128 0 ~4,9 +23,8
8 +0,08 -1,5 + 7,9
80 32 +0,34 ——0,4 + 4,0
80 +0,Y +4,2 —-15,6
128 +1,2 -0,6 +10,4
8 +0,18 -1,1 + 6,6
90 32 +0,41 —~1,4 + 9,0
80 +0,7 —3,3 +20,1
128 +1,6 -2,0 419,0
8 A +0,24 —4,3 +22,5
100 32 +0,95 -1,3 +11,9
80 +2,9 +5,2 —10,3
128 +4,4 —0,9 +30,2

[TocrapneHneit HaMu NPAMOH ONBIT C ILEAbIO NPOBEPKH CTENEHH
VIOTJIONIEHNS. BJIATH PasyMUHEIMU YUaCTKAMH 3ePHa KYKypy3bl HOLTBEep-
JLMJI BBICKA3aHHOE BHIIIE NpefIoJoKeHue.

3epHa, nocaxenfible BO BAaXKHLIH I€COK OCHOBAaHHEM, T. €. TOl
HaCThI0, KOTOpPasf OOCLIYHO CJIYKHT MeCTOM IPHKDEIUIeHHS 3epPHa K
CTCPXKHIO IOYATKA, 32 ONHH M TOT XK€ NPOMEXYTOK BPEMEHH YBJaXK-
HUIKMCh NPUMepPHO Ha 6% Gosblle No CPaBHEHHIO € 3epHAMH, NOTpPY-
KCUHBIMH B [€COK HX BeplinHamu (TabJ. 2).
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Tabauya 2

Veeauuenue seca 3¢epen » % uepes

YenaxneHHple YYaCTKH 3epHa

24 vaca 48 uac. 72 waca
OCHOBAHHE ., = o « « « o o « o o + « » 20,8 24,7 32, 5%
BepmmEa . . o - 0 0 2 s 00 L. .o d 15,2 18,9 22,5

Ha ocHoBaHHM NpHUBENEHHBIX MAaHHHIX MeXaHH3M IepeMelleHuss
BJAry B NouaTKe MOXHO NPENCTABUTH B CJelyiolleM BUHE.

Tlpu BLICOKOH OTHOCUTENBHOH BJAXKHOCTH BO3JYXa CTEPXEHb HO-
yaTKa, Kak HauGoJee TUIDPOCKONUYHAS €ro 4acTh, BOCHPHHHMAET BJaary
BO3JlyXa B GoJbIiel CTeNeHH, yeM 3€PHO, M IepelaeT ee NOCJAeJHEMY,

yepes ero OCHOBaHHUeE.

Omuocumensxas 8AAMHACTIE 3035_1{4\'0 JOBHXKEHUIO BJdard H3 OKpyxKa-
8% : IOH1ero  BO3AyXa B 3€pHO U
Puc. 5. MaMeneHHe PaBHOBeCHOH BJAXHOCTH — HaoOOPOT.

3epHa H CTepXHeH NOYATKOB KYKypy3bl B sa- TlokasaTequ paBHOBECHOI
CHMOCT BeJIHYHH OTHOCHTeJILHOH
B oo o BJAAXHOCTH H <CpPOKH €€ Ha-

BJIAXKHOCTH BO3yXa

CTYIIJIEHHSI B 3aBHCHMOCTH OT"

OTHOCUTEJIBHOW BJIAXKHOCTH BO3AyXa, NpUBeNeHHble B Tabd. 3 u ua
pHC. B, MONTBEPKAAIOT BHIBOM O TOM, UTO C YBEJHUEHHEM OTHOCHTENb-

poff BJAXKHOCTH BO3AYyXA YBEJHYHBAETCS BpeMsA HACTYIUIEHHS THIDO-

CKOIIHYEeCKOro paBHOBECHA.

EN HaoGopor, npu Gosee HU3-
. KOl OTHOCHTEJIbHO#l BJIAXKHO-
éz‘f' sepHo CTH BO3AyXa (HHXKE 80%)‘
S 20| ——- cmepmens CYXOH CTepXKEHb MOIJIOLIAET
2 BJIary 3epHa W B CBOIO oOue-
s 16 pellb OTAAET ee OKPYKAloleMy
T g BO3/YXY.

S = Takum 06pa3oM, CTEPKEHb.
o % 50 60 70 8 90 100 Io4aTKa CIOCOGCTBYET Iepe-

Tabauna 3
OTHOCHTeNbHAS PasnoBecHast BAAXHOCTD B % Cpoxy HacTynienus
rUIPOCKONAYECKOTO
BJAXHOCTb BO3AYXa pPaBHOBECHS
B % 3epHa CTePKEA B AHAX
40 10,7 8,7 17
S0 11,8 10,3 20
60 13,2 11,1 24
70 13,6 12,0 24
80 12,6 13,6 25
0 19,2 18,6 69
100 25,4 24,8 63

* Bcee sepna ¢ HakMOByBIIMMHCA POCTKAMAU.
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OcoGeHHO 3HAYUTEJBHO YAJIHHSIOTCS CPOKH HACTYIJIEHHUS THIPOCKO-
MHYECKOT0 DPABHOBECHS NPH OTHOCHTENBHOH BAAKHOCTH BO3JQyXa B
90—100%; npu >TOM pe3KO MOBHILNAETCS BEeJHYMHA PABHOBCCHON
BJIaJKHOCTH I10YaTKa KYKYpPYy3bl, H OCOGEHHO €ro CTepKHsl.

PasHuna B BesuuMHe DaBHOBECHOH BJIaXKHOCTH 3€PHA W CTEPIKHS
noyarka yMeHbIIaercsi npu omeite ¢ 40-—80%. mpumepno ¢ 1,5—2Y%
10 0,6% npu orHocHTeNsHOH BaaxHOocTH B 90—1009%.

Ciuiezlyer OTMETHTB, YTO HAlllH ONBITHl IPOBOAUNHCH NPH AOBOJIBHO
BLHICOKHX TeMIeparypax (20—25°), Torza Kak 10 JaHHBIM HEKOTOPHIX
uccjenoBaresed (2) H3BECTHO, YTO MOBHIIIEHHE TEMIEPaTYPH BO3LYXa
[PU DOCTOSIHHOW €ro OTHOCHTENBHOU BJAAXKHOCTH BLI3LIBAET TOHWKEHHE
BEJIMYHHBI PABHOBECHOH BJAXKHOCTH 3epHa.

IlosToMy Ha mnpakTHKe ClefyeT OXHIATh eHie 6oJee BLICOKHX
HOKa3aTesiell DaBHOBECHOM BJIAXKHOCTH MOYATKOB NPH OOBIYHOM HX
XpaHEeHHH B YCJOBHAX Oojlee HH3KHX TEMIEPATyp.

B pesysbTate nposenanHo#l paGoThl Mbl IPHXOAMM K BHIBOZAM, UTO
HauOoJbIIell IHTPOCKONUYHOCTEIO OOJafaer CTepyKeHb NMOYaTKa.

PaBHoBecHast BJaxKHOCTh 3€pHa U CTepXKHell MOYATKOB HeoMHA-
KoBa, B ycnoBusix OTHOCHTeNBHOH BlaxHOCTH Bo3jayxa Bbiuie 80%
PE3KO YBEJHUMBAETCS BPEMSA HACTYNJIEHHS THTPOCKONUYECKOTO paBHO-
BECHs [OYATKOB KyKypysbl. IloaToMy XpauuTh KyKypysy B IodaTkax
1pY 3THX YCJOBHAX ONACHO, TAK KA4K MOBLIIEHHAs BJAara B CTepiKHE
MOXKeT PaclIpPOCTPAHUTLCA Ha 3epHO, OGYCJA0BJIHBAsg DOPUY NOCJHEHHETO.

HaoGopor, Xpanutbh KyKypy3y B IOYaTKax NpH Gojiee HH3KOH OTHO-
CHTEJbHOU BJAXKHOCTH BO3lyXa LelecooGpazuo. HauGonee cyxoét no
CPaBHEHHIO C 3EDHOM CTePXKeHb KYKYPY3bl, BOCIDHHHMAas BJary sepHa,
MOKeT CInoco0CTBOBATE €r0 MOACYIUUBAHHMIO,

B zakniouende cienyer oTMeTHTb, yTo B Hauiell pafoTe He YUHTHI-
BAJOCh BAMAHUE (PaKTOPOB TeMilepaTyphl, pAa3lHUHON HavadbHOH BiAXK-
HOCTH MaTepHajla Ha CKOPOCTb H BEJNHUYMHY copOuud u JecopOnuu
BJArd pas3jHYHBIMU YacTAMH NOYaTKa KYKYPY3BI, BCJIEICTBHe YEro
NOJY4eHHbIE Pe3yJBTaThl MOTyT ObITh PacHeHEeHb! JHIb KaK HpeqBapH-
TeJIbHBIE, '
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OIECCKHN¥ MHCTHUTYT
NIDKEHEPOB MYKOMOJIbBHOW TTPOMBIIIJIEHHOCTH
1 3JIEBATOPHOI'O XO3SVICTBA UMEHU U. B. CTAJIMHA

Bunyck III TPY O BI 1952 r.
C. 3. XAHT,
Kand. 6uosozutecKux HAYK,
douenr,
JI. I. ATAHAC,

accucrenr

MHUKPO®JIOPA 3EPHA NMIUEHMILH,
HOABEPIHYTOIO TEPMHYECKOM OBPABOTKE

TepMuueckass obpaboTka (cyllKa) sephHa HauGosee addexrusnas
Mepa, TapaHTHpylOIlasg COXPAHHOCTh M MOBBILAIOMIAs CTOHKOCTE ero
IpH XpaHeHHUH, :

CrofiKoCTb 3epHa, MOABEPTHYTOTO CYIIKe, IOBHIIAETCS BCJEICTBHE
MOHHJKEHHS €0 BJAXKHOCTH H, CAeIOBATENLHO, NOMABJIEHAS B HEM
OHOXUMHUYECKUX HPOUECCOB H YHUUTOXKEHHs BpeAuTeneil 3epHa u He-
KOTOPHIX MHKDOOPraHH3MOB,

B sguteparype Majo ynesleHO BHHMAaHHs KaueCTBEHHLIM H KOJNHUe-
CTECHHBIM HM3MEHEHHSM MHKPO(JODHl 3epHa HOpPH CYIIKe # JAHHAMHKE
MHKPOQJIOPH! NPH XpaHEHHH TAaKOTO 3epHa.

JI. A. Tpucparckul (5) uccienoBal usMeHeHHe MHKPO(JIOPL! 3epHa
¢ 1eJpi0 KOHTpoas paborel cymuiaky BHMCXOM. Hapsany ¢ nposepko#t
06pasnoB, OTOHPABIINXCA H3 CYIIHJIKH, OBUIM IOCTaBJEHH TaKKe
ONBITEl CYLIKH 3epHA B JIa0OPAaTOPUM HPH Das/HYHLIX YCJAOBUSIX, BbL1o
YCTaHOBJICHO, 4TO IIPOIecC CYIIKM 3epHa C HHU3KOH BJIaXKHOCTBLIO
B YCJIOBHSIX OIbITA CONPOBOXKAAJCSA JIHUIb HE3HAUHTEJIBbHOH CTepUJIN3a-
el Maccel 3epHa. 3aMeTHOe CTepUJH3yloiee jeficTBue GBHIIO OGHA-
PYXeHo TOJbKO B 00paslax, M[OABEPrHYTHIX IpeIBapUTEIbHOMY
YBJaXKHEHHIO U OTBOJIAXHBAHHUIO,

S1. . Payrenmrefin (2) BBIACHSAN BJHsHHE TENJNOBOH CYHIKH Ha
KOJHUECTBEHHBIA N Ka4eCTBeHHLIH COCTaB MHKPOQJIODHL.

- Cymxka mnpousBoiniach B TepeasuxHoi cymmike BUMD. B pe-
ayavrate HabjaOgeHH#i ObUIO YCTAHOBJEHO, YTO OOIIee KOJIMIECTBO
MHKPOOPraHH3MOB NpH CYIIKe YMeHbIaercst (IpedMyllecTBeHHO 6ak-
Tepuil), a KOJHYECTBO IJIeCCHeH YBETHYHBAETCH, UTO aBTOP OODBACHSET
3arpssHeHNeM CYIIHJILHONW KaMepbl YaCTHIaMH IIOUBHI M AP.

Kak y onnoro; Tak ¥ y ADYroro HCCJIeZOBATeNIss 3aKOHOMEDHOCTH
B yMeHbBIIEHHH KOJHYECTB MHUKPOOPTAHU3MOB IDH INPHMEHEHHH pas-
JIMYHBEIX TEMIEpATyp CYIIKH He HaGJZajoch.

STHMH aBTOPaMH He ONpeleNsyiach CTeleHb KU3HECIOCOGHOCTH
3epHa IoCje NIPOrPeBaHUs M B CBA3U C 3TUM CTeleHb CONPOTHUBJsE-
MOCTH Cr0 MH(HIMPOBAHHIO NP XPaHEHHH,

IIpin nponejeHun CyLUIKH Bcerna HeOGXOMHMO YUMTHIBATh, YTO BhI-
COKast TeMllepaTypa Harpesa 3epHa, CNOCOGCTBYH ero oGe3BOKHBAHKIO
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R OCBOOOXK/EHHIO OT MHKPOOPTAaHH3MOB, MOXET NOBJHSITH Ha CBOHCTBA
3€pHA KaK XHBONO OPraHH3Ma, a TakKie INOHH3WTb ero xJeGomekap-
HBle H JpyrHe CBOHCTBA. ,

B nacrosmeil paGoTe Ijis TepMHueckoil o06paGOTKH 3sepHa Gbuin
HCIIOJIb30BAHLI TEMIeDaTyPHble PEXKHMBI, NIPH KOTOPLIX HabJiofalorcs
JUITh HayaJbHBE CTAANM TEIIOBOH AeHarypanuu O6enkos. Ha ocnosa-
nuu Ha@gennolt M. M. JleHapckuM 3aBHCHMOCTH CKOPOCTH JeHATypamuu
6eJika OT BJaXKHOCTH M TeMIepaTyphl HarpeBa 3epHa OblIM IPHMEHEHHI
caenylomye pexuMbl 06padorku (raba. 1):

Tabauya 1
Pewnm TepMuveckoil o6paboTku 3epHa
{NpOROMKMTENbHOCTL HaTpeBanHus 1 uac)

BaaxnocTp 3epHa B %

Crenesp AEHATYypauHMu GEJKOB NINEHHYHOTO ‘

14,5 155 | 180 - | 210
3epHa
Temnepatypa Harpesa B °C
Ok000% . . . & v v e« o v o o - & 62 60 55 54
B—06% . . o o 0 0 s v - v s e s 70 68 64 60
Ceoimmie 10% . « « v v v v v o o . . 78 76 70 66

Takum o6pasoM, AJs 3€PHa DasJAYHON BJAXKHOCTH C LENbIO J0-
CTHXKEHHsI ONpEeAeJeHHOro NpPOLeHTa AeHaTypauuu Oejka Oblia npuMe-
HeHa pasjuyHas TeMIepaTtypa Harpesa.

UccnemoBanuio ObJI0O NOABEPTHYTO TOBADHOE 3€PHO IMILIEHHIH
Opecckas 12 ypoxas 1948 r., mosyueHHoe u3 DBcecolosnoro Hayyso-
HCCAENMOBATEeNBCKOT0 HHCTHTYTa CeJIeKIMM U TeHeTHKH HM. akaal.
T. JI. JIsiceHko.

IMpo6el 3epHa Iporpesaln IO METOAMKe, npuMeHeHHo# Jlemapckum
B CBOHX omplTax. [lepen mporpeBoM 3epHO YBJIAXKHAJIOCH IO 3aldaHHOH
BaaxHocrH (kpoMe BaaykHocTH 14,5%). Ilpensaputenpno npoBepd-
Jlach HauaJibHas BJAXKHOCTb 3€PHa U MO pPe3yJabTaTaM ONpefesieHus
PaCCUHUTHIBAJIOCH HEOOXOAMMOE KOJHYECTBO BOJBI JJIS1 YBJIaXKHEHHS.

3aTeM HaBeCcKy 3epHa IIOCTeNeHHO pacchilaJl TOHKUMH CJIOSMH
Ha JHO CTEKJSIHHOTO COCYyZAa, OOpBLISTHBAJH COOTBETCTBYIOIUM KOJIH-
4ecTBOM BOJBl H3 MYyJbBepH3aTOpa H THIATEJBHO [EpPeMelUBalIy.
ITocne sTOTo 3€pHO IIEPEHOCHJH B 3apaHee B3BEIIEHHBIH COCYA U IO
BeCy 3epHa IpOBEpsIM CTeNeHb yBjaxKHeHHs. JJIfg BbIpaBHHBAHHS
BJIarH 3€PHO OCTABJSIM B 3aKPhITHIX COCyNax Ha 24 waca npu TeMIe-
patype 12—14°.

Tepmuueckass o6paGoTka 3epHa MpPOBOXMJIACH B YyTyHHHIX TpYyOKax,
Yy KOTODBIX OTBEPCTHE ¢ OZHOH CTOpPOHH OBbLIO 3amjaBlieHo, a Apyroe
ILJIOTHO 3aKPHIBAJOCh KaydyKOBO# NPOOKO# €O BCTaBJEHHBIM TEPMO-
METPOM.

Tpy6xu, sanoHenHbie 3¢pPHOM, NOMEINANH B HATPETYIO BOAY, TEM-
mepatypa KoTOpO#i Oblia BCerja HECKOJbKO Bhillle 3aJlaHHOM; TeMIe-
PHPOBaHHMe IPOAOIKAJOCH B TedeHHe yaca € y4eTOM BpeMeHH, HeOG-
XOIUMOro JJs JOCTHXKEHHs 3eDHOM 33JaHHOH TeMIlepaTyphl.

ITo okoHuaHMH TepMHUECKOH 06paboTku TPYOKH OBICTPO OXJaXKaAa-
JIHCh, lTocJe Uero 3epHO H3. HMX I1epechlllajioch B CTEPHJIbHBIE NOJY-
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JIUTPOBLI® CTEKJsIHHbIE GAaHKH JJI NOCJIENYIOUIMX ONBITOB € XpaHeHHEM.
TemnepupoBaHHBIE K KOHTPOJIBHBIE 00pasNsl (OIHOH M TOH Ke BJAXK-
HOCTH) TOMEINAJH IOX CTEKJSHHBIA KOJIaK, LU} KOTOPOro, cMasaH-
HBIl BaseJiMHOM, oOecHeuHBaJ H3BECTHYIO IepMETHYHOCTh. Tyjga e
CTABUJICA COCYH € PacTBOPOM CEPHOH KUCJOTHI ONPEAENeHHON KOHIEH-
TPAauMH JJIg COXpaHEHHS 3€PHOM 3aJaHHOH BJIAXKHOCTH.

ITpo6pt masi MHKPOGHONOIHUECKOTO aHaju3a OTOHDaJH Hellocpe-
'CTBEHHO H3 TPYOOK. Y4eT MMKDOOPTaHM3MOB IIPOBOIMICS METOAOM
pasnuBok —Ha MITA u CA, Ky/JbTHBHpOBaHHE BEJIOCH NPU TeMIepa-
Type 23—25°. Tlogcuer nmpousBoamics uyepes 2 H 3 CYTOK.

C 1eabio KOHTpOJIST JKH3HECHOCOGHOCTH 06paGOTaHHOTO 3epHA CTa-
BUJIM OINILITHL 11O ONpefe/IeHHI0; BCXOXKECTH ero.

PesynbTaTel onLITOB MO yuery MUKDOOPTAaHH3MOB 3epHA, IOA-
BCPTHYTOTO TEMIEPHPOBAHHIO, NpHUBeleHH B Tabi. 2,

Tabruya 2
Brususe TeMnepaTyphl HarpeBa H BJAAXHOCTH 3€pHa HAa ero Mukpoduopy
MIIA CA
T
emneparypa KONMYECTBO P — KONHIECTBO CHUKeHRE
° MHKDOOPraHR3MOB MHAKPDOOPTAHU3MOB
uarpesa B °C Ha 1 2 3epHa MMKPOODTaHH3MOB Ha 1 7 3epHa MHUKDOO PraHU3MOB
B ThIC. B % B THIC. B %

Ncxoaras BRaxXxBOCTL 3epra 14,5%

Konrponan 605,00 — 97,50 —
62 15,60 97,50 4,60 95,30
70 0,49 99,92 0,06 99,94
78 0,44 99,93 0,04 99,96

Wcxopmas BraxHOCTL 3epHa 155%

K)uTpoas 735,00 - 54,00 —
60 29,30 96,00 1,20 97,90
68 4,10 99,94 0,15 99,73
76 0,09 99,99 0,01 99,98

Mcxonguaa BraxuHocrs 3epua 18%

Kourpouas 465,0 : — 31,80 —
55 17,5 96,20 — —
64 0,3 99,94 0,14 99,70
70 0,1 99,98 0,02 99,95

NcxonHasa BRaxHOCTL 3epHa 21%

Konrpoub 300,0 - 64,00 -
54 —_ — - -
60 0,25 99,92 0,03 99,85
65 0,115 99,96 0,03 99,95

Kak BumHO W3 mpuBelNeHHBIX B TaGJuue [JAHHBIX, NPH Pa3JHUHLIX
ycIOBUAX 00paGOTKH HMENO MEeCTO 3HAYMTEeJbHOE YMEeHbLIeHHe KOJHYC-
CTBa MHKpoOpranusmos, pactymux na MITA u CA, npuueM ocBOGOXK-
JeHHe 3epHa OT MHUKPOOOB GBIIO Upe3BBIYAHHO BEJHKO.

Ha ocHoBaHHM 3THX HaHHBIX GbuIa COCTaBJeHa CBOAHAA Tabn. 3.

Tab6auya 3

‘OcsoboxaeHHe 3epHA NUEHHUBl OT MHKPOOPraHH3MOB IIPH TEMOEPHPOBAHHH
(B npouenrax)

BaaxHOCTb 3epHa B %

c n -
Gention sepra b % | nan cpena s | 15 | 1 g | D cpeReM
Oxone 0 { MIIA | 97,5 96,0 96,2 - 9,6
0 « o » e »
CA 95,4 97,9 — - 96,6

i MrA | 99,92 | 99,44 | 99,04 | 99,92 | 99.8
T { CcA | 99,9¢ | 99,73 | 99,70 | 99,95 | 99,8

@ " MOA | 99,93 | 99,98 | 99,99 | 99,96 | 99,97
BriHe I { CA | 99,9 | 99,98 | 99,95 | 99,95 | 99,9

Kak Bupno w3 Taba. 3, pasjuuHble YCJIOBHS TepMHueckKo# obpa-
OOTKH, BHI3LIBAIOI[HE Pa3JHUYHYIO CcTeneHb AeHATypaluH GesKoB 3epHa,
CHHIKAIOT YHCJEHHOCTh eror MHKPOJIOPH B CpERHEM: IIPH AeHaTypamuu
6eaxos okosio 0% — ua 96,6%, npu 5—69% neHatypanuu GeJIKOB — Ha
99,8% wu npu menarypanuu OeixoB cBeime 10% —Ha 99,97%, T. e.
TI0YTH TOJHOCTBIO.

OcraBiieecs Ha 3€pHe He3HAYWTEJbHOE UHCJIO MHKPOOOB, 1o Beel
BEPOSITHOCTH, COCTABAAJIA CIOPbl GakTepuil H YCTOHYHBEIE CIOPHI He-
KOTOPBIX [JIeCHEBEIX I'PHOKOB.

Beuay Toro uro nporpeBaHHe 3HAUYHTEJbHO OCBOGOKAAJIO 3€PHO OT
MMKDOOPTraHM3MOB, BO3HHK BONPOC O CTelleHH COXPAHHOCTH ero mpH
TIPONOJIKHTEILHOM XpaHeHuH. Ilepen 3akmagkoli 3epHa Ha XpaHeHue
IpoBepsilach BCXOXKECTb IIyTeM MOpOpaIlMBAaHHA 3ePeH Ha (QUIALTPO-
BalbHOW Gymare B yamkax Ilerpu (ta6a. 4).

Tabauya 4
BcxoxwecTb TEMNEPHUPOBAHHOI'O 3€pHA
(8 mpouentax)
Bexoxects sepHa (B %) NpU pasauvyHOR
BJAAXHOCTH BexoxecTh
Crenedb geHaTypannu 6eJKOB 3epHa
B CpPEAHEM
B % BJIAXKHOCTb 3epHA BAaXHOCTb 3€pHa 5 s
14,5% 15,5% 189% 21%
Komtpome . . . . . . . . .. 100 100 100 100 100
Qroao0. . . .. . . ... 90 88 94 100 93
S5—6. . . ... - 34 32 56 40
Copiie 10, v 0« 2 v o v o 0 0 6 0 0




Kak Buano u3 rabuaquei, Bcxoxects 3epHa (100% y KOHTpoJbHOrO
ofpa3na) 3aKOHOMEDHO mafialla y oGpasloB, MOABEPTHYTHIX TepPMH-
veckoll o6paGorke, cocraBiss B cpegneM 93% pas 3epHa ¢ JeHary-
pauueit 6enkos okomno 0%, 40% — mas 3epHa ¢ 5—69% xmeHaTypauum
6e/KOB H IOJIHYIO NIOTEDIO BCXOXKECTH — JJs 3epHa C JeHaTypamnuel
6eskoB cBeiie 109%.

Ha6monesnss 3a 3epHoM BO  BpeMsi NPOpALMBAHHA [OKA3aJH, UYTO
3epHA, IOABEPTHYTHE DasJHuUHBIM DeXHMaM TepMHuecKof o6paboTki,
NO-DA3HOMY TMOPaXKAIOTCH TJieceHAMU H OaKkTepusaMH (NOUYEDHEHHIO
B o0jacTH 3apofbiia). PesysapraTel 3THX HaGJIONeHHH, NpPHBELEHb!
B Tabum, 5.

Tabauya 5

Mopaxenue TemnepHpoBaHHOrO 3epHa MHKPOOPraHH3MaMH [IPH €ro
npopamuBaniH

IMopaxeno 3sepe
Crenedp ReHATYypanuH GeJKOB 3epHa B % P B % epeH

Komtpoas . . . . . . . . ... ... ... e e 10
Okono 0. . . 0 . . . . . . e e e 0
5—‘6-. . . s s s s 8 s+ 2 & * 4 @ a ® = + & + e » " 20
Ceuite 10. . . . . . L e e e i e e e e e e e e e e 58

Kak BuaHO M3 mnpuBefeHHBIX B TaGj. 4 U 5 maHHBIX, YBeJUYeHHe
CTeNeHH MOPaXEHHUs 3epeH MHUKPOOPraHH3MaMH HPOHCXOAUT MapaJ-
JeJIBHO ¢ MOTePeH HMH BCXOMKECTH, T. €. JKH3HeCHocoGHOCTH. Uem
MeHee JKH3HECNOCOOHO 3epHO, TeM Oosieeé OHO IOPa)KaeTcs MHKpO-
OpraHu3MaMH.

Bo BpeMmsi xpaHeHHsi NIPOBOJMJIOCL OPTaHOJENTHUECKOE HCIBITAHHE
00pasunoB 3epHa — OCMOTD €TO, ONpejejIeHHe IBeTa, 3amaxa.

Cnycrss Hememo nocsie Havasa ONBITOB C XPaHEHHEM 3epHa B 06-
pasue ¢ BJIAXHOCTBIO 21 Y% OblIO 06HApYKEHO 3aljleCHEBEHHUE, a CIyCTs
2 Hejenm 3anJiecHeBeHHe OCHAPYKWIOCh Y OOPasioB C BJIAXKHOCTHIO
18%.

IlnecHeBenne BHauaJe JIOKAJIH30BaJOCh B 0GJacTH 3apommla,
no3Xxe pacnpocTpaHuWIoch Io Bcemy 3epHy. Crenens myecHeBeHus
KOHTPOJILHEIX W TEeMIEPHPOBAHHBIX 00pasioB Oblaa pasauuHo#, Tak,
NpH OCMOTPE TOCJe MeCSYHOTO XpaHeHWs O0pasloB 3epHa C BJAXK-
Hocthio 189% (t° momemenns 18—21°) 610 06GHApYIKEHO, YTO B 06-
pasuax, TemMnepupoBaHHbEIX IpH 70° (camoe Bricilee TeMIepaTypHoe
BO3JEHCTBHE), 3eDHA MOJHOCTBIO NOKPHITH MHLENIHAMH IJIeCeHed, B To
BpeMsl KaK Ha 3epHaxX KOHTPOJBHEIX OOPAa3HOB NJeCHEBEeHHe MOTpewx-
HEMY COCDeJOTOueHO B 00JacTH 3apojbiia.

Ta xe xapruna naGmoganach W y 3epHa ¢ BJIA)KHOCTBIO 219%.

BeposTHO, cremeHb pasiMYHOTO IIECHEBEHHS: 3€pHA HAXOMHUTCS
B CBSI3H C BO3MOXKHBIMH NOBPEXIEHHAMH HapYXKHBIX IOKPOBOB 3€pHa
NpU TEMNEPUPOBAHHMM M, CJIEJOBATENbHO, OOJbIIEH JEerKOCTHIO IPOHHK-
HOBEHHsI MHKDOOPTaHH3MOB B €rO TOJIY.

B xomue cpoka xpaHeHus, T. €. cnycrsl 6 MecsieB Nocie 3aKAaLKH
ONBITA, TMpOBefeH Obll MHKPOOHOJIOTHYECKHH  aHaius o6pasior
C BraxHOCThIO 14,5 1 15,5Y%, BHellHe cOBEPUICHHO HE H3MEHHBIIMXCA.
PesysbraThl MHKPOGHOMIOTHYECKOTO HCCAEAOBAHASA NPHBENEHH! B Ta6u. 6.
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O6pasubl ¢ BnaxHoctblo 18 u 21% k sToMy Bpemenu ObLid mo-
KPBITHI CIUIOUIb BOHJIOKOOOPasHOU Maccod IJIeCHeBBIX TPHOKOB, IIOSTOMY
3epHO COBEpUIEHHO IIOTePSJO INPOMOBOVILCTBEHHYIO IUEHHOCTb, Y4er
MHKPOOpPraHU3MOB OblI fBHO HelleJecooGpasew.

Ta6auya 6

Koan4eCTBO MHKPOOPraHH3MOB Ha TeMNEPHPOBAHHOM 3¢pHe NUIEHHIK
pgociie MmeCTHMECAYHOIO xpaHeHHs

MIIA CA
TR | enmeameemonon | % ocTanmnEcs | wpoapiammowop | % ocTabues
Harpesa & °C Ha ; :Hscepua MHKDOOPTaHU3MOB Ha :f‘:lgp““ MHKPOOPTaHH3MOB
Ncxogmasa BramHoOCTh 3epHa 145%
Koutpoan 38,5 100 15,8 100,0
6p2 1,1 3 0,3 1,9
70 0,4 1 0,2 1,3
78 0,4 1 0,08 0,5
Wcxonmas BAraxHOCTh 3epHA 155%
Komrpoas | 32,0 100,0 4,1 100,0
6% : 1,5 4,6 1,3 30,0
68 0,15 0,46 0,04 0,9
76 0,13 0,4 0,08 0,18

CJeyer OTMETHTb, YTO BJIAXHOCTb 3ePHA B KOHIlE CPOKa XPaHeHWs
Majio oTJHYajac, OT IlepBoHauajbHOo#H. Hanpumep, o6pasen 3epHa
C mepBOHAYaJNbHOH BAAKHOCTBIO 14,5% HMesn K KOHIY CPOKa XpaHEHHs
14,3%, a mpyroit o6pasel — COOTBETCTBEHHO 15,5 U 15,2%‘.

Tlpu cpaBHeHnu HaHHBIX Tabn. 6 ¢ gaHHBIMH TabJd, 2 3aMeTHO
3HouyuTeJdbHOEe CHHKeHume oOIero KOJUYeCTBA MHUKPOOpPra-
HH3MOB B KOHTDOJIBHBIX 00pasnax 3epHa u B 00pasuax, TeMIEpPHUPOBAH-
HeIX npd 60 m 62°, yTo MOKeT ObiTh OGBSCHEHO H3BECTHBIM 32KOHO-
MEpHLIM siBJieHWeM, HAGMIOKAEMBIM [PH XPAHEHUU 3epHA C HUIKOH
BJIAYKHOCTBIO — OTMHDaHUeM HecHOpOBHIX GaKTepHU.

Uro Kacaercs o00pasloB 3epHa (C BJaxHOCTbIO 14,5 1 15,5%),
nofBeprHyTbix GoJee BLICOKOMY TeMIEPaTypHOMY BOBJEHCTBHIO, TO
3nech NOPANOK HuGp, XapaKTePU3YIOUHMX KOJUYECTBO MHKPOOPraHH3-
MoB Ha | & sepHa, COXPaHfAETCs TaKOH Ke, KaK M HENOCPEACTBEHHO
nocje pporpepanus. ITOBHAHMOMY, NpH 3THX TeMIeparypaX COXpaHH-
JIECH JIUILIb YCTOHUMBBEIE CIOPHI 6aKkTepHil W MJieCeHeH, KOTophle H OCTa-
BAJIICh B HEaKTHBHOM COCTOSIHHM BO BPOMsI XpaHeHHs.

[TosryueHHble Pe3yJabTaThl MOATBEPXKIAOT H3BECTHOE [MOMONKeHUE
(1), uTO «..HeOOXONMMOCTb XPaHEHUs] CbIpbl B XKHBOM COCTOSHHH
NPOKCTEKAET H3 TOrO, 4TO TOJbKO TaKOE Chipbe CHOCOGHO CONPOTHB-
JIThCS] HAMAAOmUM Ha HEro MHKPOOPraHH3MaM, CIIOCOGHO AJHTENLHO
He 3arHHBAaTh, He MOPTHUTLCAN. ‘

Py6uu (3, 4), nNpOBOLA ONBIT N0 XPAHEHHIO CBEKJIB! H UHTPYCOBLIX,
Takxe MPULIE] K BHBOLY 06 o0mem (PU3HOJOTHYECKOM CBOUCTBE KaxK-
OO JKHBOTO  PAaCTEHHS — CIOCOOHOCTH K CONPOTHBJIEHHIO NPOTHB
MH(EKUNH B 3aBHCHMOCTH OT COCTOSIHUS JKU3HECOCOOHOCTH PACTUTENb-
HOro OpraHu3Ma, i

ITpoBeneHuas paGoTa MOKa3biBaeT, YTO IPH TEPMHYCCKOH obpa-
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60TKe 3epHa H INPH XpaHEHUH ero HabJIONAeTCs] TakKoe e 3aKOHO-
MepHOE fBJIEHHE — COXpDaHEHHE 3epPHOM JKH3HeCNOCOOHOCTH HOBHIIIAET
“CTOUKOCTDb €ro OPpHA XpaHeHHwH,

BLIBO bl

I. Tepmuueckas o0paGoTka 3epHa, OPH KOTODOH AeHaTypanus GeJ-
KOB cocraBasgerT okojo 0% (Temmeparypa HarpeBa 3epHa 62; 60; 55
1 54° n coorBeTCTBEHHO BJaxHOCTL 14,5; 15,5; 18,0 u 21,0%) BHI3H-
‘BaeT rubefb 3HAYATEJbHOIO KOJHYECTBA KJETOK MHKPOOPraHH3MOB;
3€PHO B 3THX YCJOBHAX OCBOOOXKHaercss oT MHKpoGoB Ha 94,4-—97,59%.

2. Tepmuueckas o6pa6oTka 3epHa, NPH KOTOPOH HMeEeT MecCTo
Hayaslo JeHaTypanuH OejkoB 3epHa Ha 5—69 (Temmeparypa Harpesa
3epHa 70; 68; 64 u 60° u COOTBETCTBEHHO BJIAXKHOCTB — 14,5; 15,5;
18,0 u 21%), npuBOIHT NOYTH K NOJIHON THOeSH MHUKPOOPTaHH3MOB —
3epHO OCBOOOXKIAETCA or MHKpoGos mHa 99,92—99,979%.

3. Ta xe xapTuHa Habmojaerca B pesyabrare 00paGOTKH 3epha,
npu Koropol npoucxonut csuoine 109% meHarypanuu Gesdkos (TeMIe-
parypa Harpesa 3epHa 78; 76; 70 u 66° 4 COOTBETCTBEHHO BJIaXKHOCTb —
14,5; 15,5; 18,0 1 219%); npu 3TOM 3epHO OCBOGOKAAETCS OT MHKPOGOB
Ha 99,93—99,99%.

4. Tlpn TepMuueckoir oOpaboTKe 3epHA, NPU KOTOPOH HMEET MECTO
Jenatypanust 5—10% GesakoB, COXpaHAIOTCH JHIIL CHOPH  GarUILI
¥ CIOPhI HEKOTODHIX (YCTOHYMBBIX) IJIECHEBLIX I'PUGKOB.

5. B ofpasuax 3epHa, XpaHUBIINXCS B TedeHHe 6 Mecdles ¢ HCXOM-
HOH BiaxHoCcThIO 14,5 m 15,56%, MuHKpOOpraHusMel He pasBHBAIOTCH,
Habmonaercss JIHIIb 3aKOHOMEPHOE NpPH XDaHEHHH SIBJIEHHE — YMEHb-
[IeHHE KOJHYECTBA MHUKDOOPraHH3MOB KAaK B OIBITHBIX, TAK M B KOH-
“TPOJIBHLIX o6pasiax.

6. B o6pasuax 3epHa, XpaHHBUIHXCA B TeyeHHEe TOLO Ke BpeMeHH
C HCXORHOH BJIaXKHOCTBIO 18 u 21%, mpoucxomur OGypHOe pasBHTHE
MHKDOOPraHU3MOB, IJIaBHBIM 00pa3soM MJIECHEBBIX TPHUGKOB; pa3BHTHE
MX HaOjogaercss ¥ B ONLITHHIX, H B KOHTPOJIbHBIX ofpasuax. Ilpuyem
paHbllle Bcero HaGJIOmaeTcs Pa3BHTHe IIECHEBBIX I'PUOKOB Ha oOpas-
1aX 3epH4, NOABEPTHYTHIX pPe3KOMY TEeMIIEDAaTYPHOMY BO3LEHCTBHIO
c nenatypanuefi Genxos cBeiie 10%. TTosxe GypHOe pasBuTHe IJece-
He#l HacTymaer ¥ B KOHTPOJBLHBEIX 06pasiax.

7. Tepmuuecku oOpaGoTaHHOE B3€DHO B  YCJIOBHAX XPaHEHHs
nofuHHsAeTC O0LIEe0HONOTHYECKOMY [IOJIOKEHHIO — COXpaHeHHe pPacTH-
‘TEJIbHLIM OGBEKTOM 2KH3HECTIOCOGHOCTH IOBBLIIIAET CTOHKOCTH €ro NpH
xXparenud, OnHAKO B OTHOILGHHH 3epHA, KAK 00BEKTa ¢ HH3KOH BJIAM-
HOCTBIO, 3TO IIOJIOXKEHHE MMEET Topa3fo MEHblIee 3HAUEHHEe, 4eM NpH
XPaHEeHHH COYHBIX PacTHUTEJbHHX O0HEKTOB.
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OOECCKHUA MHCTHUTYT
MH)XEHEPOB MYKOMOJIbHOY TTPOMBILJIEHHOCTH
1 BJIEBATOPHOTO XO3dFICTBA UMEHH H. B. CTAJIMHA

Bunyex III TPY Bl 1952 r.

B. ©. MHJIOBCKAA,
KaHO. Texnudeckux HaYyK,
doyenr

U3YYEHUE NPOLECCA XPAHEHHUSI CBE)KEYBPAHHON
KYKYPY3bl

XpaneHHe KyKypysbl iBJsiercsi JeJOM CJIOKHHM. ITa CIOHHOCTb 06-
VCJIOBJIHBAETCS  CELYIOIHME OCOOGHHOCTAMH  KyKypysbi: Goubliof
BAAXKHOCTBIO 3€DHA W MOYaTKa B NePHON YOOPKH, BLICOKMM COLEpiKa-
HHeM Xupa B 3epHe U Jierkod BOCHPHUMYHABOCTBIY K PasjIHYHOTO POAa
TpuGHEIM H GakTepHaJbHbIM 3a60JI€BaAHHAM.

V3 npakTHKH H3BECTHO, uTO KYKypysa BO BpeMsi XpaHeHus Godjee
yCTOHYHBA B HEOOMOJOUEHHOM BHAE, IIPH XDaHEHHH HOYAaTKOB B CHe-
LHaJbHBIX 3€DHOXPAHHJHIIAX, KOTOPHIE OOECIeYHBAIOT eCTeCTBEHHYIO
CEHTHIAALHKIO 3€pHa.

OnHako KakKHMX-JH60 CHCTeMATH3HPOBAHHBIX MaTepHasioB, oOcCBe-
HIAIOUIHX BOHPOCH! TEXHOJOTHHM XpaHEHHS KYKyPYy3hl H DacKpbIBAIONIMX
CYIHOCTh GHOXUMHYECKHX H (DH3HOJOTHYECKHX IPOIECCOB, NPOTEKalo-
114X B 3€pHE M OTAENbHBIX YacTAX IOYaTKa, Mbi HE HMeeM.

3 mpakTHKH K3BECTHBl CJyJyaH 3HAUHTEJNbHBIX I10TEph B Bece H
VXy[IIEHHs] KauecTBa XpaHsuielicss CBeXeyOpanHOll KyKypyssl, KOTODhIe
VHOrZA NpeBLINAIOT CYIIECTBYIOUe HOPDMBl eCcTecTBeHHOH YObLIH IpH
XpaHeHUH 3€PHONPOLYKTOB.

3ro CBHIAETENBLCTBYET O HalleM HE3HAaHHH NDaBHJIbHHIX DEXHMOB
XpaHeHHs KyKypysbl. IlostoMy #3ydeHie IPOIECCOB, NPOTEKAIONHX
B nouarkaX KyKypy3bl BO BpeMsi XPaHeHHsl, NPEICTaBJseT H3BEeCTHBIH
TeopeTHYeCKU HHTepec.

[IpakTHyeckasi 3HAUMMOCTh STOTO H3yUeHHsl 3akJjiouaercss B pas-
paGoTKe ONTHMAJILHBIX PEXHMOB XPaHEHHs KyKypyshl, AAIOMHX BO3-
MOXKHOCTh MJOOHTBCA MAaKCHMaJbHOTO  CHHXKEHHS  KOJHYECTBEHHBIX
H KaueCTBEHHBIX HOTEpb.

B macrosimell paGore Mul moCTaBWJIM mepen co0oil 3amauy — mpo-
CleJHTh 3a H3MEHEeHHsIMH, IIPOUCXONAMMMH B OTJEJbHBIX 9acTax
(cTepXHe U 3epHe) NoyaTKa cBexxeyOpaHHOH KyKypysbl B YCJIOBHAX
Na60opaTOPHOrO CaNeTOYHOTro XxpaHeHHs. ONBITHl NPOBOJHIHCHL B Teye-
Hue OCeHH U 3uMbr 1948 r.

MATEPHAI ¥ METOAHKA MHCCJEROBAHHA

Marepnajiom s UCCJIENOBaHHA CJIYXKHJIa KyKypysa B IOYaTKax
copra Crepaunr ypoxkas 1948 r. Onecckoir o6sacTy.
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XapakTepHCTHKA HOJOMBITHON KyKYpYy3bl

Toyartok 3epHo
dopmMa . . . . craboxoHyco- Heer . . . .. Genniiy
BUIHAA
Cpennuit Bec . 170 2 Popma . . . . 3y6osumuas
Buixon sepHa . 756—78% Cpenpufi  a6e.
BEC. . . . . 170 2

20 centa0pa MOYATKH KYKYpyshl BecoM 489 ke GBUIM CHSTHI ¢ IOJIS e

H 23 ceHTaA6ps NOCTe OYHCTKH OT OGBEPTOK H BBILEJEHHS NIOBPeXIeH-

HbIX BPEIUTEJNAMH W MHKPOOPraHU3MaMH 3K3EMIIJIAPOB 3aJI0ZKEHBI Ha

XpaHeHHe B ONBITHYIO cameTky pasmepamu 1,8X1,0X1,2 u.

Kykypysa xpanmiach B TeueHue 98 nmest (c 23 CeHTAbpA 1o

30 mekaOps). YUepes kaxnwie 10—15 gHeit or Hee orGupan obpasiul
Ans BccnenoBanus, IIpy  3TOM yuMTHIBaJIM M3MeHEHHS BJIAXKHOCTH,
BCXOZKeCTH, SHePrHH U XapaKTep AbIXaHHs NIOYAaTKOB H HX Pa3JHYHBIX
yacTed (B 3aBHCHMOCTH OT H3MEHEHHS! BJAXKHOCTH, CTENEHH 3DeJOCTH
H CPOKOB XpaHeHHs1). YUHTHIBAJH TaKxke NOTePH B Bece NPH XpaHe-
HHYM KaK pesy/bTaT AblXaHHsl 3epHA H CTEPXKHsS [TOYaTKa.

Jlononuurenbubie ONBITHL GBUIM [OCTABJIEHBl C HELO3PEJOH KYKypy-
30#, CHATOH ¢ mouis 32 23 nHA 1o yGopku ypomas. Ilpu sToM Hccie-
JOBAJNH BJAXHOCTb 3€PHA, SHEPLUIO IbIXAHHUS M BEJHYUHY JbIXaTelb-
HEIX KO3(DHMIMEHTOB IOMATKAa H €ro yacTef.

9KCHEPHMEHTAJNBHAS YACTDH

WameHneHHe BIAKHOCTH KYKYpY3bl B NMpOHECCe XPaHEHHs!

Kykypysa 6bita 3ajoxeHa Ha XpaHeHHe C BLICOKOH HAUabHOM
BJIAXKHOCTBIO 3epHa B 24,2% wu crepxus — B 38,2%.
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Puc. 1. JlnHaMAKa BIAXKHOCTH 3epHA W CTepKHS
Ho4arka KYKypyshl HPH XpaHEeHWH

B mpouecce xpaHneHns BNaXHOCTb 3epHA H CTeDIKHA PE3KO H3Me-
HHJack (pHuc. 1).
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MuTeincHBRoC CHIMKCHHE BJIAXKHOCTM Kak 3e€pHa, Tak M CTepXus,
HOBIJIAMOMY, MOXHO OGDBACHHTb OTYaCTH METeOPOJIOTHICCKUMHU YCJIO-
BHSMH XpaHeHHst (Cyxasi Telvias OCeHb, HeGOJbIIHEe OCaAKH B 3HMHHH
NePHOI XpaHEHHsT), a Takike MaJbMH pasMepaMH CamleTKH, Cnocol-
CTBYIOIUMMH HHTEHCHBHOMY BEHTHJIHMPOBAHHIO ¥ MNOACYIIHBAHHIO IO-
HATKOB.

CuukeHne BJAard B 3epHAxX H CTePXKHAX IO KpaiiHe HepaBHOMep-
0. AKTHBHAs BJIAroOTHaua CTEpKHEM NpHBeNa K 00IIeMy CHHKEHHIO
¢ro BJAXHOCTH 3a 98 AHell xpaHenus Ha 21,6 %, Torma Kak BIaXKHOCTDH
sepHa cHu3Wdacs Juiub Ha 7,0%. Takum o6pasoM, crepxKeHbp [OYaTKa
noAchixas OGpicTpee 3epHa U K KOHLY 3-ro MecsAna XPaHEHHs €ro
BJ2XKHOCTh 0Ka3a/ach HUXKe BJIAXKHOCTH 3epHa.
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Puc. 2. JInHaMuka BJIaXKHOCTH 3epHA BepXHero, cpef-
HEro ¥ HHXXHEro VYYacTKOB II0YaTKa KYyKypy3bl NpH
XpaHeHHH

ITono6Hoe sBjeHHe HAGMIOAAJOCh XOTS H 3a GOJNBIUMH [EPHOX
XpaHeHHs, YeM B HallleM OlIbiTe, OTHEJbHBIMH HCCJeroBareaaMu (6)
U W3BeCTHO M3 NPaKTHUKH xpaHeHus (1).

Y oTmesbHBIX MOYATKOB OTMeuagach HEPABHOMEpHas BJIaXKHOCThb
3epeH B 3aBHCHMOCTH OT HX DaclloJIOKeHHs Ha mouatke (puc. 2). 3a-
MeyeHo NOC/IefOBaTeNbHOS YBEJIMIEHHE BJAXHOCTH B 3€pHAX € Bep-
HIMHEL K OCHOBaHHIO moyaTka, Takas KapTuHa Ha6Jioxasach HaMH
y TIOYaTKOB CBeKeyGpaHHBIX H HA IEPBBIX 3Tanax xpaHeHHs. Pacxox-
JIeHHe BO BJIAXKHOCTH Yy 3€peH BepliHHH H OCHOBAHHUA IIOYATKOB
gocturaso 3% u GoJgee.

B nponecce xpanennst 3To pacXoxIeHHe BO BJIaXKHOCTH yMeHbINA-
JIOCh M IIPOHCXOMUJIO NepepaclpeleneHue BJIATH MeXAY OTAeJbHLIMH
3epHaMu noyartka. HaunGosee HHTEHCHBHO OTZaBaju BJary 3epHa
Yy OCHOBaHMS MouyaTKa. 3epHa CpeNHHX YYacTKOB B TEUEHHE BCETro
NOCJENYIONero NepUofa XpaHEHHs] OCTABAJUCh C HECKOJIbKO HOBBIILEH-
HOH BJIQXKHOCTBIO IO CPAaBHEHHIO ¢ 3ePHAMH HIDKHHX W BEPXHUX yacreil
OYaTKa,
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C neqplo BEIICHEHHA Iepepacnpe/esieHHss BJard B 3epHax B KOHIlE
nepruofa XpaHeHHs1 HaMu OBUIM NIPOBEJEHbI ONPEINENEeHHS BJIaXKHOCTH
B pasJHYHBIX YYacTKax crepxHsa (tabua. 1). .

Tabauya 1
Pacnpenenenne BJard B CTePXKHE novaTKa yepes 3 Mecana XpaHeHus
Baaxmwocts B %
Y4acTKH CcTepXHS
1-1t o6pasen l 2-fi o6pasen 3-it o6pasen
BEDXHHA . « o o v o o o o o o o« 16,4 16,0 16,0
CperHuft . . . ¢ o v v v v v o ae 17,2 16,2 16,7
Huxmufi . . . . ¢ . o ¢ v 0 o . . 15,8 16,0 15,8

Oka3ajoch, YTO HaMMeHbUIEH BJAAaXKHOCTHIO O CPaBHEHHIO ¢ JpYru-
MH y4aCTKaMH 0Gjiajajia HHZKHSS YacTh CTepPXKHs, OCHOBaHHE KOTODOro
cBOOOJHO OT 3epHA H, CJaeHoBare/ibHO, GoJee LOCTYNHO a’paldd. JTo
0o6CTOATENRCTBO OTHACTH OOBscHAeT HaOMiofaeMoe HaMH sBJeHHe
HHTEHCHBHOW BJIAroOTAAYH 3epHAMH HHXKHEH YacTH IoyaTtKa KYKypYa3bl.

Taxum o0pasoM, B [poLecce XPaHEHUsT COCTaBHBIE YaCTH odaTKa
KYKypY3bl yBJIZKHSIOTCS I0-Pa3HOMY, NOBHAMMOMY, B CBSI3H C HEOH-
HAKOBOH CTPYKTYpPOH KJIETOYHOH TKaHH B pa3HBIX 4YacTAX IoYaTKa,
HEOQHHAKOBBIM COCTAaBOM BEIIeCTB M, BOSMOXKHO, HEOJHHAKOBBIMH
VCJIOBHSIMH a3palHH IPH XPaHEHHH.

BcxoxecTs 3epHa B Mpolecce XpaHEeHHs)
PesynbraTel ONBITOB IO ONpeJeJeHHI0 BeJHUHHBl BCXOXECTH 3epHa
B 34BHCHMOCTH OT CDOKOB XDaHeHHs IDHBELEHBl Ha DHC. 3.
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Puc. 3. IlnnaMuka BCXOXKECTH 3€pHAa KYKYpYysH HpH
XpaHeHHH

Pe3xoe noBblIcHHE BCXOXKECTH 3epHa KyKypysbl HaGJIofanoch B Te-
yenne nepsuix 10 auefl xpanenus, B nocsenymooliie NepHOALI XPaHEHHS |
BCXOXXECTb U3MEHSJIach MaJso.

PaGoramMu POCTOBCKOTO  Hay4HO-HCCIELOBATEAbCKOTO  HHCTHTYTa
sepua (8) ycTaHOBNEHO, 4TO KyKypy3a ¢ BJaxHOCTBIO o 20% mnpu
XpaHEHHH B CaNeTKaX B OCEHHe-3UMHHUH NMepHOA XOPOUIo COXpaHsercs
U BCXOXECTh NIPH ¢J1abbIX MOPO3ax He M3MeHAeTCH. '
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B yamewm oneiTe TemMoepaTypa BO3AYyxa INOHU3UJIACD (10 —4, —10°)
K MOMEHTY, KOTJla BJIaXKHOCTh KYKypPysbl AOCTHAIJA 16,4—16,9%.

KoHTposibHas IPOBEPKa B KOHHE I€pHOAa XpaHeHHs (30 mexabps)
oGHapyKuaa, YyTO BCXOXKecTb 3epHA KYKypYsbl HE H3IMEHHUIACE.

JipixanHe KyKypY3HBIX NOYATKOB B Mpolecce XpaHeHHs

Ha6aronennst Haj, noyaTKaMy KyKypys3bl, CHATHIMH C 10JIs 3 23 nus
Ao yGOpKHM, TNOKasajgh, uTo K STOMY ME€pHOAY KyKypysa obnafana
BeeMu IpU3HAKAMHU Hecospesilell. BepXuue uaCTH nouYaTKa HMEJH SBHO-
HeJIOPa3BHTBIE 3€pHA — MeJKHe, HalOoJHCHHbIE KHAKOH  (CMETaHO-
obpasHoil) Maccofl. BcxoxecTn 3€pHa 6uta Kpaftwe nuskoll — 8,5%..

B MoMeHT YGODKH MOYAaTKM KYKYpY3bl HMEJIH BOCKOBHAHYIO KOHCH-
CTEHIMIO 3€PHA M COUHbIH, JIETKO PEeKYUIHACA HOKOM CTEPIKEHD.

B nepsble MepHOALl XPaHEHHs B 3ePHE KYKyPyshl MPOAOJIKAIOTCH
GuOXEMHUeCKHe Ipomecchl. (PH3HONOTHYECKHE MPOLECCH — JblXaHue:
¥ AKTHBALUs (PEPMEHTOB — HAYT HKOBOIBHO MHTEHCHBHO B CBA3H C Hd-
JHuHeM GJAroNpHSATHHIX YCJOBHH, 0COGEHHO 3HAUUTEIBHOH BJAXKHOCTH.
3epHa H IOuaTKa.

Ml MOMBITAJMCH TPOCHEIUTh 3a ABIXAHHEM MLeJbIX IMOYarTkKoB, a:
TakKe HX 3€PEH H CTeDXKHel B 3aBACHMOCTH OT BJIaXXHOCTH H CPOKOB
XpaHeHus.

OG6 Heprun IbIXaHHs Mbl CyAWIH [0 KONHYECTBY YIJIEKHCJIOro rasa,
BBIILEJIEHHOTO 3€PHOM B IIpoilecce AbIXaHHs,

Vyer CO, 1npu [JbIXaHHH [IPOU3BOMMJICS  ABYMS criocobamu::
1) B 3aMKHYTOM COCyA€ U 2) IpPH [IOCTOSIHHOU aspaiuu.

B nepeoM ciyuae ONBIT CTABUICA CIEAYIOUIUM oGpasoM.

B crekisHHBe GamtoHbr Ha 3 # 10 2 noMmeland HCCIeqyeMble:
o6pasus or 0,5 no 3 xe. Cocyapl repMeTHYECKH 3aKPLIBAJIN 1 BBLAED-
wpBantu B Teuenue 24 wac. [Tocse s10r0 M3 GajoHoB Opanw npoObt
BO3XyXa M YCTAaHABIMBAJHM CONEPXKAHWE B HEM YLICKHCIOTO rasa.
¥ KHCJOpOAA NPW NOMOLIM Ta30aHaIHU3aTopa Opca.

O HOBPEMEHHO C yYeTOM KOJHUeCTBAa BBIAEJIHBIICrOCA CO, onpe-
JAeNsIM IObIXaTeJbHbe KO9(HIHEHThl, NO3BOJSIONNE CYAHTL O XApak-
Tepe npouecca ABXaHHf. Y4Yer CO,, BLUICACHHOTO 3epPHOM 3a BpeMs
oTbITa TIPH TOCTOAHHOH a9pallii, NPOU3BOJHUIM MPH TNOMOIIM Crielialb-
HON yCTAaHOBKYM., VYIJGKHC]BIA Ta3 YJAaBJIRBAJIM PacTBOPOM €JLKOTO
Gapura. OGBIYHO OMBIT JJIMJICS B TEUEHHE 6, pexe 4 yac.

Pe3yJsibTaThl 3TOH CepPHH ONBITOB NPUBEAEHH! B Taba. 2.

Kak BUIHO H3 MAHHBIX, NPHUBEIEHHBIX B TabJuie, KyKypysa IpH
XpaHeHHH, OCOOEHHO B NeEpBble INEPHOLBL, ofnanajia BBICOKOH BeJHUH-
Hofi JbIXaHUf, KOTOpas OOyCJOBIMBAJIACh, NOBHAHMOMY, HE TOJBKO
OBBLILIEHHON BJIAXKHOCTHIO KYKYpPy3bl, HO TaKkKe HeNOJHOH ee 3pe-
JIOCTbIO (NOHHMZKeHHasi BEJMUMHA BCKOKECTH 3€pHa 3TOro Neproaa
XpaHeHHs), .

3HayuTeNbHBE [0 BeJHYHHE 3apOJBIIl KYKypy3bl, BO3MOXKHO, B.
CBOIO OUepeflp ONpenelsieT H3BeCTHOe IOBbIILeHHE SHEPTHH [bIXaHHd
3epHa KyKypy3bl. YCTaHOBJEHO, 4TO JblXaHHE MIIeHHTHBIX 3apofpbles
NpoTeKaeT 3HAUWTENIBbHO WHTEHCHBHEE Ge33apo/blIeBol 4acTH 3€pHa
(4). Jlns mpoBEepKH 3TOTO Ha 3epPHe KYKypyssl HaMU OB HOCTABJEH
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Tabauya 2

AbiXaHHe MOYATKOB KYKYPYy3Hnl H HX COCTaBHBIX 9acTed
(COg B2 ma 1 x2 aGcomoTHO cyxoro BewecTBa 3a 24 uaca)

Tabauya 3
Jdeixanue sapojblineli B 6e33apoAblIeBOH HacTH 3epHA KYKypy3bl

Jatel Badawaenug 27/VIIL 23/1X 4/X 14/X 24X
YcnoBua onmTa %E E %E § %g § ég § ES §
salz 1831y | 5818 |g2]l8 |68|%8
ESlEg 2%l zufg8 |8 R8sy |88 5y
P ~ w - © &
INoyarkn . .., ... .|8,24} 5,36/ 0,90 0,63} 0,72| 0,42/0,220 — 10,180/0,065
CrepxEn nmovarkos . . |6,8 | 3,06/ 2,07 1,21| 1,28 1,170,773/0,460/0,373/0,125
3epro. . . ... .. .|7,8]3,93 0,51 0,46/ — | 0,15] — |0,103f — 10,020
3epHO BepXHHX 4YacTell
noyatka . . . . . . .| — | 2,61{ 0,23} 0,24| 0,14} 0,10(0,058/|0,107,0,117}
.3epHO CcpenEux uacrtei
DOYATKA o o o & o & of — — 10,14} 0,23} 0,30] 0,13]0,108(0,100/0,221} —
3epHO HUXKHHX wactel
noyatka . . . . . . .§ — | 2,77/ 0,59} 0,47} 0,23 0,050,130, — |0,094; —
[Mpogonxenue
JaTtel Ha6AOIEHAR 5/X1 19/X1 5/ X1 17/X1 30{X11
Yerosus ombiTa gs E EE § EE § EE é és §
€8 | g 212 [s&lg |58z g3l @
B2 1 %1 B2 | Eu | SR | 8|28 | 2| 22| £y
xx | 80 | 5= | 32| == | BT | =5x | 8T ;: §§~
Marepuan E2 | wC | B2 | w3 | E2 | wS | EE | u3 | B2 | a8
fMoyaTk#H . . . . . . .|0,0840,032/0,030/0,005/0,090] — 0,086] — 0,137 —
Crepxuu mouatsos . . . |0,10810,105/0,165(0,036/0,154] — [0,240 — 10,278] —
3epEo. . . . . . . . .|0,065/0,048/0,048/0,001;0,093] — [0,065] — 10,088 —
3epHO BepxHHUX UHacTei
HOYATKA « o o « = o —f —}| —1t — | — e — 10,117] —
3epHO cpelHHX 4acTed
BOYATKA . v o o & « of =— —_ — - — — — — 10,163} —
3epHO HHXKHUX dacTed
NOYATKA . - - « '« « o — -1 — ] = - - -] =] =1 -

clenyajbHblfl ONLIT ¢ 3aPONBIIIAMH, BLIeIeHHLIMH H3 3€DHA BDPYUHYIO,
H ero 6e33apoJbIIeBOH YacThIO.

Yuer CO, NpPOH3BOAMIM B 3aMKHYTOM COCyLe INPH INIOMOIIH raso-
aHaJIH3aTopa,

ITonyuenHple pes3yJbTaTH INIPHBEAEHH B Talma, 3.

Kak BumHo H3 Tab/uIel, aKTHBHOe AblXaHHe 3apOAblllel IIpeBH-
llaer BeNHUHHY AbIXaHUs Ge33apoinilueBoil yacTd 3epHa OGovibille YeM
B 10 pas. '
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CO,B2Hal 2

Marepunax BaaxkHocTh B % CYXOFO BeLeCTBa

3epHa 3a 24 yaca
BaPOABIIH « 4 « v o o o v v v w e e e e e e 37,4 1,63
Be33aponsliIeBas 4acTh 3€PHA - « o « o - + & - 20,9 0,11

C TeyeHHeM BpeMeHU XpaHeHHs IO Mepe CHHXKEHHd BJIAXKHOCTH
IblXaHue KYKYypy3bl 3aMeljsercsi, IPHYeM IIPOIeCC IPOTeKaeT Hepos-
HO, CKayKaMH, He IPOIOPLHOHAJLHO CHHXKEHHIO BJaXKHOCTH, B cocras-
HEIX 4acTsX [1oYaTKa AbIXaHHe TNpoTeKaeT He B ONUHAKOBOM CTENeHH.
HauGonee akTHUBHBIM [JblXaHHeM oOJafgaeT CTepXKeHb MNOYaTKa; MO
JNAHHBIM ONbITA, SHEPTHSl ero AbIXaHUS B 3—4 pasa NpeBHIIIAET BejH-
YHHY SHEPTHH IbIXaHHS 3epHa (puc. 4).

NN
o b

Ha 3a 24 yaca §e
&5
//

————— - nOYOMOK
A\
N el cmepmens
1.0 AN — - J8PHO

23X 4/X WX 24/X  S/XI 19XI SXT 1XT 30/XO
Lamer nabnrodesud

Puc. 4. JIpIxaHHe IOYaTKOB, 3€PHA M CTepKHeH moyar-
KOB KYKYpY3bl IIPH XpaHeHHH

Hab6aronaercss TaxkKe HeNpPONOPUMOHAJNBHOE CHHXKEHHE JSHEpruu
IBIXaHUsl CTePXKHS NoudaTka IO OTHOWIEHHIO K CHUXKEHHIO ero BJaX-
Hoctd. Tak, BIAXKHOCTh CTEPXKHS CHH3UJIACh 34 IEPUON XPaHEHHsI Ha
21,6%, a sHeprus Abixauusi — Ha 86%, Torma Kak IIpH TOM XKe MOYTH
CHHJKEHHH 5HepTHU AbixaHus (839%) 3epHO [IOHH3MJIO BJIAXKHOCTb BCErO
Jguinp #a 7,0% (cm. puc. 1 u rtabu, 2). DoJsiee HHTeHcHBHOE ABIXaHHE
CTepXeHb [0YaTKa COXPaHseT H IO AOCTHXXEHHH HM BJAXKHOCTH, pas-
HOH BJAXKHOCTH 3epHa. lloBHANMOMY, HHTEHCHBHOE IhIXaHHE CTEPKHS
OTYACTH MOXKHO OODBSCHHTb OOJIBIIOI HACHILIEHHOCTHIO MHUKPOQAOPOH,
uTo GbIO YCTAHOBJIEHO CHElHaJbHbIM MHKPOOHOOrHYECKHM HCCJIe0-
BaHHEM. YUUTHIBAEMBIl HaMH MNpoLecC IbIXaHHs NpencTaBiseT co6oH
CyMMapHBI# IPOLECC HLIXaHHS KJIETOK 3epHa U MHKPOOPraHH3MOB Ha
€ro moBepxHOCTH (4).

6 Tpyas, sun. HL. 81



JbixaHue 3epeH Ha IOUYaTKe B 3aBUCHMOCTH OT HX PACHOJIOMKCHIIS
ANpOTEKaeT TaKXe HepaBHOMepHo (puc. 9).

B reuenne nepBoro mepHOia xpaHeHHs HaGJomaercs HauboJee
HHTEHCHUBHOE JAbIXaHHE HHXKHUX 3epeH, DaCIONOXKEHHBIX Y OCHOBAHUSA
noyarka U HauOoulee YBJAXKHEHHBIX 110 CPABHEHHIO ¢ 3epHAMH APYrHX

yuactkoB. Ilpn nocaenyiomem XpaHeHHK

Yuer BbleauBIIeHCS  YIIEKUCJIOTHL
OpH IBIXaHHH KYKYDY3bl HO3BOJIHJ HaM
CyauTh 00 2HEePrHH €€ ALIXaHHd, T. €, O
KOJIMUECTBEHHOH CTODOHE JaHHOTO Ipo-
necca. Jljsi M3ydeHHS Xapakrepa JblXa-
042 TeJbHON'G Ipollecca HeoO0XOONMO 3HAaTh
0,08 cOOTHOLIeHNE  O0BbeMOB  BhILEJEHHOrO
004 sepiom npH AbixaHud CO2 m HOrJIoLIeH-
— HOro MM U3 BO3AyXa Kucjopoma. JTo

B/ 4lX X 24X 30X ooorponIeHHe  XapAKTEPU3YET BEJIHYHHY
Lames nabnwdenud

Ieixateqpnoro  kostdunuenrta. C uennio

Puc. 5. Nlbixanume sepen Bepx-  ompejeleHHs NBIXATENbHBIX KO3(HUIHEH-

T K ocre"  TOB HaMH GOblIH TOCTABJICHbI OTIBITH. Me-

yHyerg;m pa xp TON OMNpefeJeHHsl JblXaTeJbHbIX K03(hu-

[HEeHTOB 3aKJIOUaJICd B aHaJu3e BO3AYXa,

colepxKalerocs B 3aMKHYTOM COCyJe, MNOCJIe CYTOYHONO XpaHeHHs B

HeM 06pasioB KyKypysel. O6beMHOE onpeleieHne YrJeKUCAOTh B KHC-

JIOpoZa BO3AyXa NMPOU3BOAMJIOCH NIPU MOMOIIM razoaHanusaropa. Besu-

YUHBEl ABIXaTeJbHBIX KO3(HIHEHTOB, NMOJYyYEHHbIe HAMH JJIsI NMOYATKOB,

cTepXHel W 3epPeH KYKYpPy3bl, B OOJBIIHHCTBE <CJyYaeB OKa3aJnCh

HIZKe enuHunbl (Tabua. 4).

032
0.28
0,24
0,20
046

~ 080 ‘HapAny C yBeJHYEHHEM BJIAXKHOCTH CPEX-
S 056 HUX 3epeH IIoYaTKa YCHJIHBAETCd ¥ HX
S osziy IbIXaHyue,

2 048}

S 0441 -8epxHue JbixarejbHble KO3(HIHEHTBl OTHEJIBHBIX
S coednue qacTeit mo4yaTrka KyKypysbl NIpH XpaHeHHH
& o036f \ - HuHHue

~ .

©

x

o

x

&

AN

Tabauya 4
JbixaTelbHble KO(HUHEHTH AN KYKYPY3bl NPH XPaHEHHH
IlaTa sa6aONeHni
Marepuan

27/ VL * 23/1X ! 4/X1 \ 14/X \\ 24/X

Moyatkw . . . . . ¢ . . o 1,26 0,66 0,61 — 0,50
CTepXHH NOYATKOB . . . . . 0,93 0,83 0,68 0,70 0,75
3epEHO . . . . . . . ... 1,70 0,77 — — 0,50
3epHO BepXHHUX uacTell noyaTKa 1,39 0,69 0,48 1,07 —
3epHO cpeiHHUX YacTell novaTKa — 0,65 0,53 1,16 —
3epHO HHKHHX yacTeil nouarka 1,54 0,58 0,43 — —
32POIBILIH o v o « o « o o » - 0,60 - —_ —_

* 3epHo, cHATOE C NOAs A0 YGOPKH ypowas.
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HckmogeHne COCTaBHIM JblXaTeJbHbie KO3MUIMEHTH MJIs Hego3pe-
JIOR KyKYypPy3hbl, BeIHUMHa KOTODLIX NpeBLINIaJa eAHHHLY.

Huskue AnixaTenbHble K03(GUIHEHTH [Jsi MOUYAaTKOB KYKYpy3bl U
OCOOEHHO HM3KHe IJs 3€pHa H 3apojbllllefl CBHIETEJILCTBYIOT O TOM,
4TO KUCJAODOX PacXOAyercs He TOJAbKO Ha OKHCJeHHe IVIIOKO3bI, HO U Ha
KaKHe-TO HHble OKHCJIHUTEJNLHBIE IPOIECCH,

Kak orMmeualor HekoToprle HecefoBaTend (3), NPH ABIXAHHU OYEHb
BJIA’KHOTO 3€DHA, BEPOATHO, HAUHHAET DacXOMOBATHCA KUDP 3apOJbIa,
4yTO BJIEUeT 3a coboli TNajeHHe AbIXaTedbHOTO KoahuuueHTa. Huskue
JiblXaTeJibHble KOoQHIMEHTH OTMEeUeHBl Yy MAacCJHYHBIX ceMdH (5), Tak
KaK YaCTb KHCJOPOZA TPH ALIXAHHH CEMSH pacXoayercs Ha IpefBa-
PUTEJBHOE OKHCJEHHE XHpa A0 FAIOKO3HL.

B cBere 3TOro MOXKHO IPEINONOXKHTb, YTO B AHAJTH3UDPYEMOM HAMH
3epHe KYKypy3bl INIPOTEKaloOT OKHCJHTeJNbHble IIPOIlecchl, CBS3aHHBIE
C IIOHMXKEHHeM J[AblXaTeJbHEIX KO2(HIHEHTOB. ITo mHpelloJoxeHue
MOATBEPXKAACTCI TeM OOCTOSATENLCTBOM, UTO Hallle HaGuiojeHHe NpoBO-
AUJIOCH HaJ 3epDHOM HeHO3peJblM M C BecbMa [OBLIIIEHHOH BJaX-
HOoCTbIO. KpOMe TOro, KyKypy3a sIBJseTCsl OZHOH M3 3J1aKOBLIX KYJBTYD,
3epHO KOTODOH COAEPIKUT GOoJbIIoe KOJHYECTBO Kupa. [lblxaTesbHbH
KO9(UIMEHT 3apOofibllliell 3epHA KYKYPY3bl OKasalics TaKXe 3HAUHTelb-
HO HUXe efHHHUHI (cM. Tabua. 4).

[Totepu B Bece NMOYATKOB KYKYPY3bl NP XpPaHEHHH

BcaencTBue nbixaHus 3epHOBOH MacChl IPH XpaHeHHH IPOUCXOIUT
yMeHbllleHHe BeCa CYXOTO BellecTBa 3epHa. I1losTOMYy HHTEHCHBHOE
JblXaHHe MOXKeT OBITh NPHYMHOH 3HAUUTE]BbHOH IOTepH B Bece XpaHs-
erocsl 3epHa.

Vi3 npaKTHKH H3BeCTHBI CJayual NOTeph B Bece BJaaKHOH Helnoape-
JOH KyKypysbl, XpaHsimielics B caneTkaX. IHorzma stu noTepu IpeBhl-
HIAIOT YCTAHOBJIEHHEIE HOPMBI €CTeCTBeHHOH YOBLIM TIpH XpaHeHUH
3€PHONPOLYKTOB, MPUBOAA K, TaK HA3LIBAEMBIM «HEONPAaBJAHHBIM» IO-
tTepam. HabimonaeMoe HaMH HHTEHCHBHOe [blXaHMe XpaHsAlelics
KYKypy3Bl HOOYIHJIO HAc NPOBECTH yueT YOBLIH B Bece B 3aBUCHMOCTH
OT CpOKOB XxpaHenus, JIJsg 3TOro Mbl NepUOJHUYECKH B3BelIHBAJH
2 o6pasna novaTkoB, Kaxawpiii Becom 10 Ke, W3 KOTOPLIX NEpPBLHIN Xpa-
HUJICS B OIBITHOH caleTKe B CelHaJbHOM MellKe W3 KPYnHOH HUTSHOR
CETKH, a BTOpoi#l — B J1a6opaTopuH.

VisMeHeHUs: B Bece YUMTHIBAJHM JABAaXAbl 3a HepHon 86-cyTouHOro
xpanenHs (o 4 okrabpst o 30 mexabpd).

PesynbraTtel Habaiomenui npuBefeHsl B Tabu. 5.

Tabauya 5

[lotepsd cyxoro BelmecTBa KYKYpy3Hl B nodarkax
(2 npoueHrax)

Cpokn Bal6AaI0ZeHKS
O6mas norepd
Criocofu xpanesus BEca B %
4/X—5/X1 ‘ 5/X1—30/ X1l
B cametke . . . . ... ... L. 7,2 2,3 9,5
B na6opatopuum . . . . . . . . .. 9,6 0,7 10,3
6% 83



CuaiepoBaresbio, 3a 86 AHeil XpaHeHUsi MOYATKH KYKypysbl noTeps-
an 9,59 Beca aGCOMOTHO CyXOro BellecTBa. YOBUIb B Bece 3a CUeT
CHMXKeHHS BJIAXKHOCTU cocTaBJgsier 6,8%. Ecan ydecTb cpoku XpaHeHus
KyKypy3bl (cBbille 3 MecslleB), To eCTeCTBeHHas yOblb B Bece,
corJIaCH,o HHCTPYKIHH MI/IHI/IrCTepCTBa 3aroOTOBOK (2), COCTaBHT ellie

0,7%.

Takum ofpasoM, pacueTHas moTepst B Bece OyAET BhipaXkKeHa BeJiH-
yuHo#l 7,5%. CienosarenpHo, (hakrthHueckasd YOBJIL B Bece NPEBBICHT
pacuerHyio Ha 2,0% u cocraBur Tak HasblBaeMylo <<H60HpaBlIaHHy10»
IOTEPIO B Bece NMPH XPaHEHHH,

IIpousBenem cxeMaTHYeCKH pacyeT yOBLIH B BeCe CYXOTO BellecTBa
KYKYpPY3Hl 32 CUET ABIXaHHM{, YUHTHIBas pe3yJbTaThl HAIIUX OIBITOB.

Ecnn ycloBHO NPUHSATD, YTO BeCh YIJIePOJ, BXOASILUE B YTJEKHC-
JIBII ras, BbleJsieMbll 3epHOM MpU JbIXaHHH, o0pasyercs 3a cuer
[VIIOKO3BI, TO 3a BEJHUHHY IOTEPH CYyXOro BelecTBA IIPHHHMAETCS BeC
M3pacXOJ0BaHHOH NpH ABIXAaHHU IJIOKO3bl, PABHbIA Becy BblAE/JEHHOU
YIVIEKHCJIOTBI, YMHOKEHHOMY Ha Beaunuuny 0,6825 (7).

[IpuBomuM pe3ysbTaThl HAUIMX MOACUETOB, YCTAHABJIHBAIOLIUX Be-
JHYHHY YOLIM B Bece IOYaTKaMH KYyKypyshl IOpH xpaHeHuu (TaGa. 6).

Tabauya 6

HHTencHBHOCTL JBIXaHHA M TNOTeps cyxoro BelleCTBa KyKypysu B NMoYaTKax
pPa3auyHoil BAAXHOCTH

BaAaxHOCTh B % (;2222 z'ag:l Exin:}g;glfm'lm’;z n°"3‘:;" Qc‘lyﬁt;zz BBeug.;ecma
CyXoe BENeCTBO
50,2 * 8,240 - 0,570
27,7 0,900 0,061
22,3 0,720 0,049
20,0 0,220 0,019
19,2 0,180 - 0,012
18,7 0,084 0,006
16,5 0,030 0,002
17,0 . 0,090 0,006
16,2 . 0,086 0,006
17,0 ' 0,137 0,009

B namem onbite konuuectso CO,, BLLAeNE€HHOTO NMPH AbIXaHHH | Ke
nouaTkoB 3a 86 nHelr XpaHewus, cocraejserT 15,9 e, uro MoXKHO BHI-
YHCIAHTH MO TAHHBIM Taba. 2 u 6.

CienoBaresIbHO, TOTEPS B Bece 3a CUYET JbIXaHHA COCTaBHT
15,9 2.0,68=10,8 2 Ha | xe cyxoro BemecTBa KyKypysel uau [,08%,
TOTZa Kak, COTJIaCHO CYHIECTBYIOIIMM HHCTPYKIUSM 0O YYETY eCcTecT-
BEHHBIX IOTEPh NPY XPaHEHHH KYKYypy3bl, CPOK XDaHEHHs A0 3 MecsleB
BooOIe He yunThiBaeTcs. TIpum XpaHeHuu CPOKOM <CBhillle 3 MeCSIeB
IPUHATA HOpPMa JJA HCUHCIEHHS eCTeCTBEHHOH morepu B Bece MpH
xpawerun, pasdas 0,7%.

* Kyxypysa, CHfTaf € IORR RO yOOpKH ypomas.
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Heo6xonuMo OTMeTHTb, 4YTO NpPHHSTBIH HaMHU pacueT NPHUMEHHM
TOJBKO K 3eDHONDPOAYKTaM, B KOTOPBIX JIBIXaHHE WAET 110 YPaBHEHHIO
aspoOHOTO JIHIXaHHS, T. €. BeCb YIJAEPOX IVIIOKO3bl IIPEBPaILAETCa
B VIVIEKHUCJBIH ras.

OnHako HecMOTpPs Ha 3TO, Halll OPUEHTHPOBOYHBIH pacyer Haer
npeacTaBJeHHe O 3HAYUTEJbHLIX LOTEPAX B Bece, OCOOEHHO B IEpPBLIE
iIepuoJbl XpaHeHHsT KYKypysnl B nodaTkax (mo 3 MecsueB), KOTOpbie
OOLIYHO HE YUHTBIBAIOTCS NPH MacCOBOM XPaHEHHH KYKypy3bl B IPOH3-
BOJCTBEHHBIX YCJIOBUSX.

BBIBO bl

PesyabpraTl HaGJiogeHuii IOKasajH, 4YTO  NPU XpaHEHHH CBeXe-
yOpaHHOH KyKypy3bl B YCJIOBHSIX ONBITHOTO CalleTOYHOTO XPaHEHHH:

1. ITporexaroT WHTEHCHBHbIe GUOXHMHYeCKHe H (DHIHOTOTHYECKHe
IIPOIECCH], COIPOBOXKAAIONUECS AKTHBHOH BJarootrgaueil H CHUXKeHHEM
Beca CyXOTro BelleCTBa KYKypy3bl.

2. Tlotepn B Bece CyXoro BeIeCTBA KYKYypysbl OCOGEHHO 3HAUH-
TeJIbHbl B IepBble IepHOALl XpaHeHHSI.

3. IloBeneHne npyu XpaHEHHH OTAEJNBHBIX YacTel MOYaTKa KyKypysbl
(crepikHA W 3epHa) pasauuHo. Pa3iHyHO TakXKe IOBefleHHE OTAENb-
HHIX 3epeH B 3aBHCHMOCTH OT HX DaclOJIOXKEHHS B IOYaTkKe.

4. 3HAuNTENBHYIO DPOJIb, OOYCJOBAHBAIOUIYI0 HMHTEHCHBHOCTH NpO-
1eccoB MPH XPAHEHUH KyKypY3bl B MOYATKAX, HIPAeT CTEpIKEHD, obaa-
JKaoimuil GOJIBIIOH THTPOCKOMHYHOCTBIO U ABJISIOUIHICS 61aronpusiTHOR
cpenoi AJsT pa3sBUTHR MHKPOOPTaHH3MOB.
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OIECCKUM MHCTHUTYT
WH)KEHEPOB MYKOMOJIBHOM TIPOMBIUIJIEHHOCTH
1 3JIEBATOPHOI'O XO3SIMCTBA MMEHHM H. B. CTAJIMHA

Beoyck III TPY LBl 1952 r

A. M. PAQAJIOBHY,
KaHO. PU3UKO-MATEMATULECKUX HAYK

ONPEAEJIEHHE TEIIJIOBbBIX KOHCTAHT 3EPHA METOAOM
MrHOBEHHOW NJIACTHHBI

Haa onpeneneHust TelloBhix KoHcranT B. 3. BoromosoBeiM u
JI. @, HyauosckuM (1) mpemnoeH METON MTHOBEHHOH mJiacTuHbel. [lo
3TOMY METOAY /I ONpPeJeJeHHs TeNJIOBBIX KOHCTAHT B HCCJEeLyeMbIi
Marepuas BBOIAT HArpeTyld TOHKYIO INVIOCKYIO MeTa/UIHYeCKyio IJa-
crury. [lpm 3TOM CYMTRIOT, 4TO HANUpaBJeHWE TEIJIOBOTO HOTOKA
B IEHTPaJIbHON YaCTH IJIACTHHbI MEepPIeHAMKYJISPHO K ee NOBEPXHOCTH
H, CJIe/IOBATEe/bHO, TEMIepaTypa B 9Toif 06JacTH GYAET 3aBHCETH TOJb-
KO OT OIHO¥ KOODAMHATH X, :

YacTHoe peilleHre ypaBHEHHS TeNJIONPOBONHOCTH, YAOBJIETBOPSIO-
Ilee HayaJbHLIM YCIOBHSM B TOM CJaydae, OydeT HMeTb ClAeLyIOWHi
BHI:

A -
T = —_'7% e 4at , (1)
rae T — noBbllleHHe TeMIepaTypst B Touke M, Haxogmsmielics Ha pac-
CTOSIHUH X OT IJIACTHHBL, IO HCTEYeHHH BpeMeHHU ! mocie Io-
IpYKeHHs NJACTHHBI;
A — HekoTOpasi NOCTOSIHHAS;
@ — KOo}HIHEHT TeMIepaTypolpOBOAHOCTH HCCIEIYEMOTo MarTe-
puaJa.

ITocne mnorpyxeHus IIacTHHH TeMmeparypa B Touke M chauasa
HOBBIITAETCS, Yepe3 MPOMEXYTOK BPEMeHH Imax JLOCTHUTAET MaKCHMyMa,
a 3aTeM HauWHAeT MOHHXKaThcsA. [Ipu HecaexoBaHuM pelleHHs! ypaBHe-
HHSI TENJIONPOBOJHOCTH (1) mouiyyaeTcs CJeIylOILee BhIpaXKeHue JJIs

tmax =< (2)

U3amepuB BpeMs fmax U PACCTOSHHE X, MOXKHO [0 YypaBHeHHIO (2)
ONpeeNuTh KOS(UIHEHT TeMIepaTypolpOBOSHOCTH Q.

Konnuectso Tema @, oTmaHHOe MJIACTHHON OKDYXKaIOUIel cpene,
MOXKHO BBIPa3UThb TAKHM PaBeHCTBOM:

+oo
Q= cpS Sdex, 3)
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ne ¢ U p — TENJIOEMKOCTh U IJIOTHOCTh HCC/ENyeMOro MarepHaJia;
S — mJjonagb nJacTHHBL.

TMoxacraBass B pasesctBo (3) 3Hauenwe T u3 ypasmenus (1), mo-
JIyUUM TocJe npeoOpas3oBaHui:
Q X
— dat
2cpS)/ wat *)

T:

Jlorapugmupysi paBeHcTBO (4), IoJayYaeM:

x2

lnc'p=an—é—lna—lnT—%—lnT—A— R (%)

1
3pech A=In 2+ 1In S+7ln ® eCcTb BEJHYHHA JIOCTOSIHHAA JJs

JAHHOH NJAaCTHHHL .
KosuuectBo Tem1a Q moxer ObiTh. HafileHo mo caedylouieli ¢op-
MyJie:
Q=c;m (T1—T>), (6)

rie €y 0 M — ylejibHasi TeMJOeMKOCTb 1 Macca IJIaCTHHb,
T, — TeMmeparypa NJIacTHHEI B MOMEHT IMOTPYXKEHHS;
T, — ee TeMIepaTypa B TOT MOMEHT, JiJis KOTODOro BbIHC-
Jsercs no ¢opmylte (5) 3HaueHHe Cp.

[TonyyHB 3HaueHHe Cp HCCAENYEMOro MaTepuaja M 3Has €ro mJjoT-
HOCTb (HACHIMHOH BeC) p, MOXKHO HAHTH YHENbHYIO TeIJIOEMKOCTD C.
Kos(hHIMeHT TeIUIONPOBOAHOCTH BBIYHC/IACTCS MO (opMyJe:

A=apc. (7)

TakuM 0GpPa3oM, MOJb3YsiCh METOAOM MTHOBEHHOH MJIACTHHBI, MOXK-
HO NPH NOMOIIM OAHOTO OIBITAa ONDEeNeNHTh 3HaueHHe Kod(uIHeHTa
TeMIIepaTyPONPOBOAHOCTH @, KO3(DHUMEHTA TEIJIONPOBOAHOCTH X H
yIEIbHOHA TeNIoeMKOCTH C.

NMOPANOK HW3MEPEHHNA

[Ipu6op 1JA ONpeieleHHs TeMJIOBBIX KOHCTAHT 3epHa (CM. DHCY-
HOK) NPEeNCTaBs] JepeBsiHHbIH AMHUK pasMepaMu 25611,5X11,5 ¢cu,
B CepelHHy KOTOPOTO NepIeHIHKYJISsIPHO K ero JJIHHe MO CreunajbHbIM
HaNpaBJsIOLUM BCTABJANAch JaTyHHas IJIaCTHHKA pasMepaMmy 11X
X113X0,2 cu. Ee nenrpanphas 4acTb pasMepoM 5%5>0,2 cm Oblia
Bblpe3aHa M OTJelsnach 360HUTOBOM paMKOH LIMPHHOH B 2 MM OT
OKPYIKAIouX ee wacTeil miacTubl. Ilocaennue urpanu pojb «3aulut-
HOMO KOJIBIA» MO OTHOLIGHHIO K IeHTpaJbHOH uacTu miactusbl Ha
paccTosHny 1,5 ca oT mocse/iHell IPOTHB ee IEeHTpa, B TOUKE, KOTOPYIO
MBI B JaJbHefieM OyfeM HasbiBaTh Toukodl M, mnomeuajcs craf
repmomapnl Ne | rtosmunoi 0,2 mam.

Tepmonapa Ne 1, KoTopas NPHCOEAHHANACH K KieMMaM 4yBCTBH-
TEJIbHOTO 3ePKaNbHOTO TasibeaHoMerpa Ne 1, cayxuia HJist USMEpeHUA
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OBBILIEHHs TeMIepatypbl I B Touke M rnocie BBesenus B 3eptio
naacTHHbL. 3Hauyenne T U3MEpsIoch ¢ TOYHOCTHIO 10 0,01°.

Has usMepeHusr TeMmepaTyphl IUIaCTHHBI HCTOMB30BAIACH TepMO-
napa Ne 2, mpucoemurenuasi K ranbpatoMerpy Ne 2. OnuH ee chail
ObL1 NpUNAeH K ILEeHTPaJbHOH YacTH MIaCTHHEL Temneparypa naacrusm
HuzMepsyiachk ¢ TOYHOCTRIO fo 0,1°

Broprie (xosoxubie) cnan Tepmonap Ne 1 u 2 norpyxamu B [bio-
apOBCKHE COCYAHL.

Hns NOJAEPXKAHNST BO BPeMs ONbITa NOCTOSHHOH TeMIepaTypsl
OKPYXKaIOWeH Cpelbl MePeBSHHbIA MUK, HANOMHEHHBI HCCIeNyeMbIM
3CPHOM, NOMEWlANCH BHYTPH METAJIHYECKOrO COCYAa C JBOMHBIMU
CTEHKaMH, MeXJy KOTOPbIMH Haxomujach Boga. IIpu 3TOM suimk cTosi
fla NePEeBSHHBIX HOXKKAaX, U €ro CTEHKH HE KacaJuChb CTEHOK MeTaJiiy-
4ecKoro «cocyna, Taxas cucrema

K eansearnomempy N1 o
Hloroa p‘% cxp.  OPLIA TEDMUYECKH HHEPTHOH H OYEHD
K zanvsanomempy N 2 MYy CoLyoy MEJJIEHHO MeHsJa <CBOI TeMmmepa-

TYpY.

Ilepen Hayajom omblTa mEacTH-
Ha Harpesajack B TepMoOCTaTe IO
Temneparypsl Ha 20—25° Boimre,
YeM TeMIepatypa  HCCJCLYeMOTro
3epHa. 3aTeM IUIaCTHHAa MOTPyXKa-
Jace B 3€pHOBYI0 Maccy. B stor
MOMEHT  OTMeHaluCh  [OKa3aHuA
ranpBasomMeTpoB Ne 1 1 2 u myckas-
cs B Xof, cekynmomep. Ilocae astoro
Mpu
e A TOLIONIS  qepes Kaxiylo MINYTY sanuchina:

HBIX II2CTHE .KFI/I'CIID IOKA3aHUsSI  TaJbBaHOMETpPa
2]

Orcueth o ranbBaHoMeTpy Ne 2 NpOH3BOAMJIHCH B ONpeeJeHHble
MOMEHTDI, a HMeHHO: uepe3 6, 8, 10 m 12 MuH. nocie morpyxeHus
IJIACTUHEl B 3€pHO. 3aTeM IO TPayHPOBOYHBLIM TpadukaM TepMomnap
Ne 1 u 2 onpenessyin TeMneparypy NJacTHHBL W IOBBIIEHHE TeMuepa-
TYpBl B Touke M,

IIpn o6paboTKe pe3yJabTATOB ONBITA CTPOHJICS rpad¥K 3aBUCHMOCTH
NoKasaHus rajbaHoMerpa Ne 1 oT BpeMeHH, HAXONWICA MaKCHMyM
NOJIYYEHHOH KPHBOH M COOTBETCTBYIOI{HE 3TOMY MaKCUMYMy 3HAUeHHs
BDEMEHH Im.x. IlOC/IenHee 3HAYeHHE INOXCTABASIOCH B bopmyny (2)
M  BBIUHCHSJICS KO3(QHMUHMEHT TeMIepaTyPOIPOBOAHOCTH @ MIIeHHIIE.
3atem no Qopmyne (5) ompexensiioch 3Hauenne cp. Ilpn sTux pacye-
Tax B ¢opMmyay (5) mogcraBisiiuch 3Hauenus Q u A, BbHIYUHCIEHHble
JJIL UCHTPAJBHOH YacTH NJIACTHHBL, TAK KaK JJS 3TOH YaCTH IJIACTHHBL
60KOBO€ pacTeKaHHe IIOTOKA TEIJla MOXKHO GbIIO CUHTATH HaHMEHDIIHM.

Tax xak Q u T onpemensiu Ajs ueTHIPeX MOMEHTOB BDEMeHH, TO
no ¢opmyse (5) MOXKHO ObLIO BBHIMHCAMTL AJS KaKIOTO ONBITA qeThipe
3HaveHusi cp. Ilpu 3TOM 0Ka3an0Ch, 4TO BCE 3TU 3HAUEHHS OTJIHYAIOTCH
ApYr oT ;pyra He Gogee yeM Ha 3—5%.

ITocne Toro Kak GbUIO YCTAHOBJCHO, YTO M3MEHEHUS ¢ MaJo BIUSIOT
Ha 3HaYeHHe Cp, NOCJHeJHee BbLIUUCIAIOCH AMs f, paBHoro 10 MuH.
[locne naxox[eHus: 3HAYEHHs @ BLIYHC/AJIHCh 3HAYEHAS ¢ H A.
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PE3YJIbTATbl U3MEPEHHH

Hawmu onpeznesaiuch TeMJIOBble KOHCTAHTBHI PALOBON MSTKOH mile-
nuubt ¢ BaaxHocteio 10; 13; 17 u 219 . HacrinHoit Bec npu Bcex onbl-

Tax G6bl1 paBeH 750 xe/ms.

TenJsioBble KOHCTaHTBI NUIEHHUIIb], O0JafaBllel onpeneJeHHON BJaa-
HOCTBIO, onpenensin 6—9 pas. [liasa KaXIoro onniTa HaXOAHJAUCH 3Ha-
yeHHs @, ¢ W ), a 3aTeM BBLIUACASIIOCH cpelHee 3Hauenwe, Ilpm 3ToM
BeJHUYMHB! TEMJIOBHIX KOHCTAHT, IOJYUYEHHbIX MPH OTAENbHBIX ONBITaX,
OTJHYAJUCh OT CPeJHEro 3HayeHHst OOblYHO He Gosiee yeM Ha 59%.

B rabuune npuBefeHbl cCpelHNEe 3HAYEHHS TEINJIOBBIX KOHCTAHT IIIIE-
HHIIBI C Pa3HOH BJaXKHOCTBIO, IOJYYeHHble I10 METOAY MTHOBEHHO#
MJIaCTHHBI,

Kosduuuent Koadunnenr Ypeavhas
HacpinHo# Bec p TeMneparypo- |T€MACOPOBONHOCTH A TemI0eMKocTb ¢
Baawuocts B % B K2/ NPOBOIHOCTH @ KKan Kras
B M3uac | BT _——
vmamc-zpad K2 zpad
10 750 3,69-107* 0,116 0,42
13 750 3,73.10~* 0,124 0,44
17 750 3,61.1074 0,129 0,47
21 750 3,62.10~¢ 0,135 0,50

Kak BupHO u3 Tabuuusl, Ko3DUIHEHT TEeMIEPaTypOIpPOBOIHOCTH
TIIEeHHIbLI MaJio MeHAETCs NpU W3MeHeHMM BaaxHoctu ot 10 mo 219%.
KoaguuseHT TENJIONpOBOLHOCTH M yAeJNbHAas TElJIOEMKOCTh PacTyT HpH
yBeJIMUEHHH BJaXKHOCTH. [IpH 3TOM 3HaueHHS TENJNOEMKOCTH, NpHBeE-
Jendeie B TabJuile, XOPOIIO COBNAJAIOT C 3HAUEHHSIMH, BBIYHCIEHHBIMH
no opmyJe:

0,64W (8)»

¢=0,36+ 100

rone W — BaaxuocTp NIIeHANH! B 9.

Meronuka onpefeNeHUs TENJIOBbIX KOHCTAHT II0 METONY MIHOBEH-
HOH IJIAaCTHHB MOXKeET ObITh 3HAUYHTEJBHO YHPOILeHA, ecjyu AJs ofpe-
JeJIeHAs] TeMJIOEMKOCTH [OJB3oBaThesl ¢opmysoit (8). B stom cayuae
HEOGXOAUMO OMPENEIUTh TOJIBKG BPEMS fmax. JHAUEHHS @ U X BLIYHC-
asior no Gopmynam (2) u (7). Ilpu stom oTnajzaer HeoOXORHMOCTb.
B NOAb30BaHHW Tepmornapodl Ne 2 u ranpBanomerpoM Ne 2, a Takxke
B rpangyupoBke Tepmonapel Ne 1. IlnactuHa moxer ObIThb CILIOIIHOH.

HaMu 6b11H TakKe ONpPeIeseHbl TENJIOBEle KOHCTAHTH! HIICHHIB! 1O
METOHY PEryJISPHOTO PeXHMa. DTH ONLITH OBLIM IPOAENaHbl HECKOJIbKO-
paHee ONBITOB, OMMCAHHBIX B 3TOH CcTaThe, 3HauyeHHs KOI(DUIMEHTOB
TEMIIEpaTYPOIPOBOAHOCTH U TENJIONPOBOLHOCTH, IIOJYYEHHBIE IO Me-
TOLY peryasipHoro pexuma, na 10—159% Menblle 3HaueHHH, NOJTyYeH-
HBIX [0 MeTOAy MrHOBeHHO# muactunbl. A. &, UynHoscku# (2), usy-
YaBIIHA TENJIOBble KOHCTAHTBHI MOYBHI PAa3JUYHBIMM METONAMH, TaKKe
TOJYYHS TI0 METONY PeryJspHOro peXMMa 3HAYeHHs @ U A MeHbIlHe,
yeM TIPU NTOMOIIH MTHOBEHHOH NJIAaCTHHHIL. )
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J10 OOBLICHSICTCSL TCM, YTO 1IPH ONpefeseHnH KO3(HIHEHTOB TeM-
HCPATYPOUPOBOAHOCTH  JIO  METOAY — PEryJispHOrO peXnMa  TPYLHO
“COGJIOCTH YCJIOBHSL 3TOTO METOJlA O PaBEHCTBE GECKOHEUHOCTH KOd(H-
UHCHTA TEIVIOOTAAQYH H IO3TOMY HOJIYYAIOTCSI HECKOJbKO 3aHHIKEHHBIE
3HaYeHHd a.

C npyroii CTOPOHEI, NPH MOJb30BAHHH METOAOM MTHOBEHHOH mJia-
CTHHEBL BCETZA HMeeT MeCTe HEKOTODOe «pacTeKaHHe» TelJOBOIG MOTOKA
B CTOpOHY. II05TOMYy MOXHO CUMTaTh, UTO METOL PErYNSAPHOTO pPEXKHUMa
LaeT HECKOJbKO 3aHMIKEHHblE, 4 MEeTOJ MIHOBEHHOH IJIACTUHBI He-
'CKOJIbKO 3aBBILIEHHble 3HAYEHHsT KO3(DHIUEHTOB TEMIIEPATypONpPOBOA-
HOCTH H TeIIONPOBOLHOCTH. CTHHHBIE 3HaueHHsT 3THX KOS(ULHEHTOB
HaXOAATCA MEX/Y 3HAUEHHAMH, NIOJY4aeMbIMH 110 9THM ABYM MeTOZaM.

JIHTEPATYPA
1. bozomosos B. 3. m Hydnosckui A. D. «)Kypnan Texmuueckoli ¢usuxn» Ne 14,

1939,
2. Yyonosckuii A. @. dusuxa temnco6Mena B nouse. Iocrexuapart, 1948,

«  OIECCKHHM HHCTHUTYT
HH)KEHEPOB MYKOMOJIBHOY TTPOMBIHIJIEHHOCTH
U 3JIEBATOPHOTO XO3SMCTBA MMEHH H. B. CTAJIMHA

Buoinyck III TPY ABL 1952 r.

H. B. POMEHCKHA,
Ookrop Ouoioezudeckux Hayk,
npogeccop

O BUOXUMHUYECKUX U ®U3UOJIOTHYECKHUX CBOUCTBAX
OTAEJNIbHBIX AHATOMHWYECKHX YACTEM MIIEHHWYHOrO
3EPHA B CB$I3H C EIrO TEXHOJIOTHEH

|

BecbMa BaxKHOe HAapOAHOXO3SIACTBEHHOEe 3HAYEHHE HMEeT BCe BO3-
pacraioliee NPOH3BOACTBO OCHOBHO# IIPOLOBOJIECTBEHHOH KYJbTYDBl —
[IIEHNIB; BaXKHOe TakKe 3HaYeHHE HMeeT M NMPABUJbHOE UCIOJIbL30BA-
HHe ee JJisl NPOJOBOJILCTBEHHBIX IeJiell — 3TO IIOJIOJKeHHE SBJISETCS
OYEBHIHBIM.

ITuienuya — OCcHOBHAR, CaMAA 2AQBHAR NPOOJOBOABCTEEHHAA KYAb-
Typa 8 cospemerHHom HapoOrom xosatcree CCCP u nosToMy HHUKaKOH
JIpyrofl MPUHOUI He MOKeT ObITh DYKOBOASINHUM B UCIIOJNB30BAHUH
NIIEHUIBI KPOMe KaK NpUNHYun MOKCUMGAbHOZO U3BAEHEHUS 6CeX
NUTATEeAbHOLX BO3MOJNCHOCTEL NUIEHUYHO20 3epHA O OPSAHU3MA 4eAo-
8exa.

[Mmenuua nepepabaThiBa€TCA IIOYTH HCKIIOYHTEJBHO B COPTOBYIO
MYKy; TPU 3TOM JJIsi TPOJOBOJILCTBEHHBIX LeJeH B BHAE MYKH HCIOJb-
syerca 789% nuenuns (mo Becy) (6), a 229% Hanmpasasiercsi B KOPMO-
BBl [TPOLYKTHL B BHJe OTpyOel.

Orpy6u cozmepxat, kpoMe 00OJOYEK, IOYTH BCE KOJIHYECTBO 3apO-
Iblia, TMOYTH BCE KOJIHUECTBO aljelipoHoBoro cjos H 8% (or mcxox-
HOrO Beca 3epHa) YHCTOTO SHAOCHEpMa®» — MYYHHCTOTO sigpa (2).

Taxkoit HU3KHHE HpONEHT HCIOJb30BaHHS INIIEHHYHOTO 3epHAa OIH-
paercs Ha CJeAYIOLIHe OCHOBHBIE NOJIOXKEHHS COBPEMEHHOH TeXHOJOTHH
MYKOMOJIBHOT'O IIPOHM3BOACTBA:

HEeHHOM MUTATENbHOW YaCThbi 3€PHA CUWTAETCA TOJBKO «COOCTBEHHO
SHIOCIIepMy (MYYHHCTOE Anpo) 6e3 ero ajedpoOHOBOTO CJOS, H IO3TOMY
TEXHOJIOTHUECKHE YCHJIHS HATpaBJeHbl K MaKCHMaJbHOMY H3BJEYEHHUIO
U3 3epHA TOAbKO <YHCTOro 3HZocmepMmar (6, 8);

aedpoHOBBI CJOH CUNUTAeTC YacThi0 3€DHA, COBEPIIeHHG He
ycBOsieMOH opraHu3MoM yesoBeka (2, 8) H NO3TOMY TEXHOJIOTH OTHOCAT
ero (4acto) K 00OJIOUKaM;

oTAelenne o60Joyek 3epHa Ge3 ero JApoOJeHHs CUMTAETCS HEBO3-
MO2KHBIM;

3apOJRII MIIeHHYHONO 3epHa He HCIOJb3YeTCsl B NHILEBhIE NMPOAYK-
THI A5 gejioBeka (6, 2).
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IJ1s1 pellenusi Bonmpoca 0 PalUOHAJbHOM HCHOJAb30BAHHH ITLISHUIbI
HaMy Obli¥ npou3BefeHbl caenyiomue onbitel (1935—1950 rr.).

Hccnenoranne XHMHUYECKOTO COCTABa OTHENBHBIX AHATOMHIECKHX
yacTed NUIEHHYHOrO 3epHA: MYYHHCTOTO fIpa SHHOCIepMa, ajefpoHo-
BOrO CJIOSI 3HAOCIepMa, 3apofbllia, OGOIOUeK,

Hccnenosanne pasMHOXKeHHST JIDOXKKedd M SHEPTHH CIHPTOBOTO
OpOoxeHHs: B 3aBHCHMOCTH OT AEHCTBHSI BOZHBIX BLITSKEK H3 OTAENb-
HBIX 4acTeH 3epHa H OT JHeHCTBUS LEJBHOTO BEIIeCTBA OTAEIBHBIX
yacteHd 3epHa.

Hcenenosanye anefipoHOBOrO CJIOsL TIO €0 OTHOLIEHHIO K H3OMHPO-
BaHHBIM OPOTeOoNUTUYeCKUM (epMeHTaM U HaTypajbHBIM NULieBapH-
TeJILHBIM COKaM coGakH.

HccnenoBanne Ha wuesioBeKe mNHILEBAPUTENBHOH YCBOSEMOCTH OT-
IeNbHbIX Yacredl 3epHa U OHOIOrHYECKOH LEHHOCTH HX OeJIKoB.

XUMHYeCKre HCCIAEOBAHNS OTAEJbHBIX aHATOMHYECKHX wgacTed
NIIeHHYHOTO 3epHa OBLIM NPOU3BENEHHl HA OJHUX U TeX Xe 18 obpas-
uax nuleHHIbl Caenylomux copros: YkpauHka, Jlorecuenc 062, Mens-
nonyc 069, I'opaengopme (KpacHogzapckoro H PocTOBCKOro COPTOBBIX
Y4aCTKOB) ypoxkasi 1936 r.

O6pasen kaxporo copra nudepeHUUpPOBACA MO Pa3MEPHOCTH 3e-
peH Ha TpH (pakuuu.

OrnenbHble 4acTH 3epPHA BBIASIANHCH JISI XUMHYECKOTO HCCIEHO-
BaHHs 0e3 HapylleHHsl HX XUMHUYeCKOTO COCTARa; MPH 3TOM INPHMEHSI-
quch 3yGoBpadeGHble  GOPMAIUMHBL, ClEUHAJNbHbIE  XUPYPruueckue
HHCTPYMEHTHI, a TaKXKe HHU3KHE TeMIepaTyphl.

B usomuposaHHOM BelllecTBe OTAEJbHBIX YacTedl 3epHa (M LENOM
3epHe) ONpeNeNsAJUCh: KpaxMaJ, eCTeCTBEHHble caxapa, KJeTyaTka,
TIEHTO3aHbl, OOIlee KOJIHYECTBO a30Ta, KOTOPOE TepecuHTHIBAJIOCH HA
6esoK, XHUp (BewecTBa 5(QHPHON BLITSKKH) H 30JBHOCTB. [lpu 3TOM
NPUMEHSJINCL MHKPOMETOLBI, ONHCAaHHLEIE B COBPEMEHHOH JHTepaType

(4, 9), Ges cymecTBeHHBIX OTKJOHeHHH. CpeHHe pe3yJbTaThl 3ITHX
neesenoBanuil npuBenensl B Taba. 1.

B s1oil TaGaune Mbl He CYATAEM BO3MOMKHBIM TPOM3BECTH CYMMMU-
poBaHHe OllpeeJuBIINXCA HaMH HHTDEAUEHTOB KaK BCJEICTBHE YCJOB-
HOCTH IIOHATHS HEKOTOPbIX M3 HUX (IPOTEHH, XKHUp, 30Ja), TaK H
BCJICJACTBHE OTCYTCTBUSI IOJVIHOTBI HCCJAEQOBAHUS BCeX JeHCTBHTEJbHO
COZIEPIKAIMXCH B 3€pHE BEIECTB.

OnHako cpemnue mauHble 3TOH TaGNMIBI UMEIOT BAXKHOE 3HAUCHHE
IJ1 OGUIero CyXAeHHsT O XHMHYEeCKOM COCTaBe uacTed 3epHa. JTH

' JaHHbie BAXKHLI TakXKe JJIf KOHTPOJIS JOCTOBEPHOCTH BCEX MOJIYYEHHBIX

UAQPOBBIX JaHHBIX,

M3 Bcex npousBefeHHBIX HAMH XHMUUECKHX HccJegoBanuil (9)
MOXKHO CH€JaTh CJIeAYIoIUe BLIBOIEL

XuMHUECKHii cocTaB BCeX OTAeJbHBIX aHAaTOMHUYECKHX vacTed miue-
HHYHOTO 3€pHa (TaK e, KaK M XHUMHYECKHH COCTaB LeJOrs 3epHa)
3aBUCHT OT HACcJHeACTBEHHLIX IPH3HAKOB, CBS32HHBLIX C COPTOM, U OT
COBOKYNHOCTH (U3HKO-reorpaHIecKux YCJIOBHE M arpOTEXHHYECKHX
ocoBeHHOCTel NPOU3BOACTBA 3epHA.
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Tabauua 1

Xumuueckufl CotTaB OTACALHBIX aHaTOMHYECKHX yacte nieHHYHOro 3epHa

(8 mpouenrtax ab6COMOTHO CyXOTo BEILECTBa)
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HanGowee noasisxen s sasdenmoctn or copra o yeosHit HPOI3-
BOACTBA ILUEHH'THONO 3epHA XMMHMYECKHH COCTaB aJleHpOHOBOTO CJIOS,

XUMHUCCKUI COCTAB 3apopiliia TIPU STOM M3MEHSETCSs B MEHBIINX
BeJIHYHHAX, YeM JPYTHX vacreil 3epHa.

XUMUYeCKHIl COCTaB HODMAJbHO DPa3BHTOTO MNIIEHHYHOTO 3epHa H
€ro aHaTOMHUYECKUX HacTedl NPH PaBeHCTBE YCJOBHH €ro IPOH3BOACTBA
HaxoJHTCA B 3aBUCHMOCTH OT BEJHYUHBI 3€DHA; IPH 3TOM KPYIHble
3€pHa, KaK NPaBUJIO, cofepkar Ooublie GeJKOBBIX BEleCTB (IO CpaB-
HEHHIO ¢ MeJIKUMH), GOJbile KpaxMaja H MeHblle KJeTYaTKH, HeHTO-
33HOB, KHPA U JAIOT MeHbille 30JIHL, :

YBenuuenne cogepikaHus npoTeHHa y KPYIHBIX (HOPMAaJIbHO Pas-
BUTBIX) 3epeH IO CPABHEHWIO ¢ MEJKUMH HIET IJIaBHLIM 06pasoM 3a
cyeT aJedpoHOBOTO CJIOS.

H3MeHYNBOCTL XHMHYECKOTO COCTAaBa aJIefPOHOBONO C/OA B 3aBHCH-
MOCTH OT pa3MepOB 3ePHa HaXOAUTCH B 3aKOHOMEPHOH CBSI3H ¢ H3Me-
HEHHEM BeJIHUHHBL KJIETOK aJefpOHOBOTO CJIOS.

XuMHYeCKME COCTaB 3epHA NIIEHHIB (M €ro aHATOMHUECKHX
yacTe#) Takke HaXONHTCS B 3aKOHOMEDHOH CBSI3H C IOJIOMKEHHEM
3epHa B KOJIOCE.

Mexny 30JIbHOCTBIO H cOmep:KaHWEM KJETYATKH, BHE 3aBHCHMOCTH
OT COpPTa H YCJIOBHMA NPOUIBOACTBA, HE CYIECTBYeT TNPSIMOH KOJTHUe-
CTBEHHOH 3aBHCHMOCTH HH B 3€DHe MIIEHWIL!, HU B OTAEJNLHBIX €ro
AHATOMHYECKHX JacTdX,

30JbHOCTE MYKH HE MOMKET CJYKHTb KpUTepHeM JJis1 OlleHKH ece
KagecTBa.

C moHATHEM 3OVIBHOCTH CBA3aH NeEJBIH DS IPOTUBOPEUHH, TOPMO-
3AUMX MasibHefilllee Da3sBHTHE HAIUHUX 3HAHHH O 3epHe H B TeopeTuye-
CKOM, U B NPaKTHYECKOM HaMpaBJeHHSX.

I

Llpox:iKn CHEPTOBOrO 6pOKeHHs! SBJSIOTCA BaykHEMIIHM thakropoM
TeXHOJIOTHH XJIEGONEUEHHST U BaXKHBIM HCTOYHHKOM BHTAMHHOB M <HE-
3dMEHHMBIX» aMHHOKUCJIOT JJIsi IIUEHHYHOTO XJeGa. OHU MOTYT TakKe
CIyXUTb BeCbMa IEHHBIM OHOJOTHYECKHM OOGBEKTOM HCCJAefOBaAHUS
CBOHCTB OTI€JIbHBIX aHATOMHYECKHX UYacTell 3epHa.

ITosToMy Ha OCHOBAHUH OTHONIEHHS IPOKIKEH K OTHENBHBIM AHATO-
MHYCCKHM 4YacTSIM INIIEHHYHOTO 3€pHA BOSMOXKHO DELIHTH BOIPOC
O 1eIeco06pasHOCTH HANpAaBJEHHS NOCHACIHHX B IHILEBHIE HOPOLYKTHI.

Bblii MOABEPrHYTLI HCCENOBAHHIO BOMHBIE BHITSIKKH H IEJbHOE
BEIIeCTBO 3HAOCNEPMA, €ro ajlelpOHOBOTO CJIOs, 3apOMBIIIA, OGONOYEK
H HEKOTOPHIX MYKOMOJBHBIX NPOAYKTOB H3 INIEHHYHOTO 3€pHA IO HX
JEHCTBHIO HAa PA3MHOXKEHHe APOMKIKeldl H SHEPIHUIO OpoxeHus: (uccaeno-
BaHusi Obuii npoussenenst JI. I'. Aramac)., JIpomxiku ObUTH  B3STHI
nexkapckue, pacol PocroBckoro fpomiKeBoro sasoma u  OJecCKOTo
APOXKIKEBOrO 3aBOAA, YHCTOH KYJLTYPhl H TOBAapHEIE IPECCOBAHHLIE.

CepHu  KOHTDOVILHBIX OIIBITOB KaK IO CKOPOCTH Da3MHOMKEHHs
JPOXKKEH, TaK H 10 SHEPIHH HX GPOKEHHS NPOU3BONUIUCH HA caxapo-
MUHeDaJIbHOR cpefe. '

I[IpnGaBnsieMble B OCHOBHBIX ONBITAX BOJHEIE BLITAKKH OTIE/bHBIX
aHaTOMIYeCKAX YacTell 3epHAa TaK e, KAK W BOJHBIE BHITSIKKH IPOH3-
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Ta6auya 2

PaamHomeHRe JIPOXNIIKEH M IHEPrHSt CHNHPTOBOTO OpOXEHHS B 3aBHCHMOCTH:
OT BJKMSIHUS HacTefi NMEeHHYHOTro 3epHa

L
o «
8 Koanuecreo Sojea O6pasesanock
o ApOKKen 2m oy ]
=] & =l a
° & - | sTuaoBoro
o5 |mexon- uepes ¢ |9 YrIeKHC g
Yeaosus onwra EER Hoel1 24 gaca g § 2 = | doro rasa | enwpTa s g,
=20 2o g
8x .4 [ L) Y 5%
o MJH. | MJH. ° 8 3 .
288 | | s % | 28 |88 2 | % | 2| % |O3

MunepalbHo - Ca- Yepes 48 vacos
xapras pcpena+BozLa 4,0 ma| 1,32( 6,40 100 0,04 |5,00[0,38| 100,0,39; 100:4,04-

MuHepanipHO - Ca- .
cpena- Bh- )
)T(:g(r:(iﬂus g‘rpyﬁeﬁ 14,0 , | 1,3227,03 423 |0,04 5,00|1,29! 340/1,31| 3361,80

Munepanruo - ca-
cpena--BhI-
::S(izﬂna LI«)ylm 30% |4,0 , | 1,40| 8,32| 130 |0,04 |5,00/0,68| 180/0,70| 179:3,29-

Munepanpuo - ca-
H ena+-Bbl-
f:ixzﬂnscgﬁono‘lex. 4,0 , | 1,38/13,18| 206 |0,04 |5,00/0,84| 221/0,86] 221|2,86

Murepaaprso - ca-
Xapmasg Cpena--BH-
anefipono- .
:’;};(é(acnﬂo?;l . p . «|4,0 , | 1,84/35,52| 555 10,04 5,00|1,79| 470|1,80| 462/0,62

Munepanpso - ca-
cpena-+ Bbl- : '
::g(iiﬂns gaponuma 4,0 , | 1,30[17,94| 280 0,04 [5,00(1,08| 284/1,13 282|2,23

Mugepaabro - ca-
XapHas cpena-Bbl-
3 MYUYHHCTO- »
igmﬂl;ap: . Yq. .. .|4,0,1,38 5,24/ 820,04 |5,00/0,36] 950,36/ 934,12

Murepanbso - ca- Uepes 96 uacos
XapHas cpeia+ Ueib-
o -0  GHABTDO-
Il:a.'?bﬂl:)ﬁ Gy;?aru p .10,05 2] —} — | -— |0,0025/2,000,03 100{0,03 100|1,90:

MuEepanbHO - ca-
a+ nedan- ﬁ
:ggf!::ocgle}fm 30% (0,05, — | — | — [0,0025/2,00{0,05| 166/0,05; 166/1,80

MunepanpHO - ca-
ena-neian- :
gﬁgﬂsﬁagpocoitqex 210,06, —1 — | — |0,00252,00|0,15| 5000,16| 533|1,60

MugepanpHO - ca-
XapHas cpepa-+elh-
- JeHPoBo-

l;gl?o Bc.vl[;gﬂ a.efap' . -10,06 ,| — — | — |0,0025|2,00[0,72[24000, 74/2470|0, 38

MuHepanbsO - ca-
e Lnenab-
;22}1:_5130@361;%—;11”;1 0,06 ,] — | — — 10,0025/2,00(0,96/3200/0,96/3200 0,07

MumepanibHo - ca-
XapHas cpefna - uean-
- TOTO
23;:.3? ny‘.m.ﬂc. .r. 0,06 ,] —| — | — [0,0025[2,000,03 1000,08] 100/1,94




BOACTBCUHLIX UPOAYKTOB (OTpyGed, MYKH), a Takike H HCJAbHOE H3-
MEJIbHEHHOE BEINECTBO BCEX NPOAYKTOB OBbUIM IOABEPIHYTHl aBTOKJA-
BUPOBAHUIO NIPH YCJOBHSX, OObIYHBIX NJIs cTepuiuzanud (120°; 20).

CepHsi OCHOBHBIX ONBITOB ObLIa IIPOH3BENEHA Ha TEX JKE& CAMBIX
APOMKaX U TE€X Ke KOHUEHTPAUHMSAX CAXapOMHHEPAJBHOTO DPacTBOpa
C npubaB/IeHHEM HCCJEAYeMEIX OGBEKTOB. .

PasMHOXeHHe NpOKIKEH ONMpeNeNsnoch METONOM CUeTa KIETOK B
CYETHO! KaMepe MPH IIOMOIM MHKDOCKONA, a2 TAKXKE BECOBBIM METO-
JIOM.

Pesyabratsl (ofiue) 3THX HCCJIeLOBAHHI npuBedAeHbl B rabua. 2.

Ha ocroBanunm paHHbIX 3TOil TaGNMILI MOXHO CHeJaTb cIeayowme

BBIBOJIBL,
. Pasmuoxenue npox:keli u smeprus Gpoxenus mox JAeHcTBHeM
BOIHBLIX BBITSIZKEK M3 3 a PO J billa NIIEHHYHOrO 3epHA [0 CPABHEHHIO
C Pa3sMHOXEHHEM IDOXKKeH U SHepruell OpOKeHHS Ha CaxapoOMHHe-
paJIbHOM pacTBOpe Bo3pacTaer B 2!Y/>—3 pasa. lleabHoe BewiecTBO
Bapofbiilla (B YCJOBHSIX OMBITA) OKAasbIBAeT Ha CIHPTOBOE OpOoKeHHe
3HAYUTENBHO OOIBIIHMA CTHMYJIHDPYIOMIHIT s dekr, npesocxons KOHTPOJIb
B 30 pas.

PasMuoxeHne NpoxiKeli W SHeprus GpoKeHHs Iof AeHCTBHEM
BOJHBIX BBITSKEK M3 2JMeHPOHOBOTO CJOS HMEIOT BeJHYHHDI,
TIpEBLIIIAIOWIEe KOHTPONIbHEIE B 5 pas. llenphoe Bemectso ameiipo-
HOBOTO CJIOSI OKasblBaeT emle Govblumit CruMynupyiomuit ddekt Ha
CIOHPTOBOE GpOXKEeHHe, NMPEBOCXOAsT KOHTPOAb B 20 ¢ JHMIIHHM pas.

Pasmuoxenune ppoxkikein u sumeprus OpoxkeHHs mOH JeHCTBHeM
BOIHBIX BBITSAKEK H3 06 0JOUeK HMEOT BEJHUNHH, IpPeBbIIaiOUIHe
KOHTPOJIbHEIE B 2 pasa.

BogHele BBITSXKKH M3 YHCTOTO 3HAOCHE PMa OKashBawT
Yyruerawoliee AeHCTBHE Ha Pa3MHOXKEHHe NPOMKeH H SHEPTHIO CIHUP-
TOBOTrO GpOKEeHHS.

Pesynbratel HcclenoBaHHS OTAENBHEIX aHATOMHYECKHX  uacTe
IMIEHHYHOro 3€pHA NAlOT BOBMOXKHOCTh YTBePXKIATh LEIeco06Pa3HOCTD
- HCTIOJIb30BAHHST aJIEHPOHOBOTO CJIOSI U 3apOJBIIIA JIsI XJ1e60leKapHOTro
U NPOXKAKEBOro NMPOU3BOACTBA, A He Il HAlpaBJeHHS HX B KOPMOBBIE
TIPOIYKTEHI.

' v

BemecTa anefpoHOBOro €10 CYMTAIOTCH GOMBIIHHCTBOM aBTOPOB
(5) He NOCTYNHBHIMM IJIsi YCBOEHHS OpPraHH3MOM YeJOBeKa TIJIaBHBIM
00pa3oM Ha OCHOBAHWH OIBITOB, NPOU3BELEHHBIX JKupapom (Girard)
(8). Meroanueckne HeCOBepIIEHCTBA OILITA JKupapa natoor ocHoBaHHS
COMHEBATBCA B TNPABUALHOCTH CAENaHHBIX BHIBOOB. OH CBeJ OKOJIO
6 ¢ HeusMesbUEHHBIX, TePMHYECKH He OGDPaGOTAHHBIX 06 0J101Y e K
€ aNefHpPOHOBLIM CJIOEM, a cleJal BLIBOL O MOJHON HeycBoOse-
MOCTH BeILeCTB aJeHpPOHOBOTO cJaO0s. JlOMKHO OTMETHTD, UTO
MHEHHEe O HEYCBOAEMOCTH BEHIECTB ajIeHPOHOBOTO CJIOSl ONHPAeTcs MO
CYUIECTBY HE Ha IIOCTaBJEHHbIE B COOTBETCTBYIOIIEM HaNpaBJeHHH
OMNLITH, @ HA OTHOCHTE/IbHO 3HAYMTENbHYIO TOMIHHY (3—5 ) KaeTou-
HLIX ofoJouex 3rOro cios. Jlpyrue 3apyGexHble HCCJeLOBATENH
(/lunnnep) (8) MOCTABHIM CBOM ONLITHI ¢ ele GOJNBIIMMH METOXHYE-
CKHMH TNOTpeIrHoCTsIMH, yeM JKupap. '
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Bocnponssofisi BOAHOe H TEIIOBOE BOBNCHCTBUA YCJIOBUH XJieGo-
nevenus (T=100° 45’) Ha OOHaXeHHBIX aJeHPOHOBBIA CJIOH NIIEHHY-
HOTO 3€pHa, Mbl yOeIWIHCh B HapYILIEHHH IEJOCTH €ro KJeTOYHBIX
obognouek. Mmerorcss ganubie Iefinke (5) © NpOHMIAeMOCTH KJIETOUHBIX
0060JIOUeK aJeHPOHOBOTO <¢JIof JJs (PEPMEHTOB [HIIEBAPHUTENBHOTO
TPaKTa,

Ha ocHOBaHWH H3JIOKEHHOrO HaMu OblIM NOCTaBJeHB! ONBITH MO
OTHOIICHHIO HM30JIUPOBAHHBIX IIPOTEOJHTHUECKHX (DePMEHTOB MNulleBa-
PHTeJLHOTO TPAKTa, a TaKXkKe HAaTyPaJbHLIX COKOB COoGakH ((HCTYJIb-
Hble omepanuu Ipu stoMm Gbutd npoussenensl npog. T. IT. Ilporacens)
K H3MeJbUEHHOMY BEIeCTBY aJefpoHOBOTO ¢Jos. B KauecTse KOHTpOUIA
IpU 3TOM HCCJAEIOBAJNCh OEJKOBbIE BEIeCTBA KJIEHKOBHHBI IIICHHY-
HOTO 3epHa.

AMHHHBIH 230T KOJHYECTBEHHO ONPEREJSJCT Ia3oMeTPHYECKH.

BelecTBo aJefipoHOBOTO CJIOS B 3TOM C/y4Yae TaK XKe, KaK U IpH
BCeX APYIHX HCCJENOBAHHAX, ObLIO H3MEJNbYEHO IO COCTOSHHS MYKH
(npoxon uepes ImeskoBoe curo Ne 38—IX; pasMep orBepcTHA
181—194 y; cpenusia BesquuuHa uactun 90—100 p); mpyrue 9acTH
IIIIeHUYHOro 3epHa BO BCEX CJydasdxX, 3a HCKJIOUeHHEeM 0cofo yKasaH-
HEIX, HCCJIENOBAJHCh B TaKOH e CTEleHH HX JHcIepcHOCTH. Pesyub-
TaThl 3THX HOCJIEJOBaHU mpuBefeHsl B Tabu. 3 u 4.

Tabauya 3

Asorcon,ep)xnuu(e Belecrasa aneﬁponosoro CN0o" NIIeHH4YHOro 3epHa

ColepxaHue asoTa B anefipoOHOBOM cjoe B %
N0 OTHOWEHKRIO| no OTHOmEHHIO| MO OTHOME-
bopuni azora ¥ asg;,{‘;‘;;;,“” KO BCEMY  {HMIO K GeAKO-
BeLIecTBY asorty BOMY 330TYy
OOMME 30T .« « v o v o e v« o« .o .| 9,2 100,00 —
HeBenKOBRIH A30T o o « + « « - = - o » o 1,10 12,06 -
BEeAKOBEIH 30T o o « « o « o « » o« o o« = 8,02 87,17 100,00
i — 8,26
AMHHOKHUCHOTHBIH 30T . . . « + « . - . . 7,88 9 ,?4
HeaMBHEBH 4307 + « ¢ « o « o o = o = 0,14 — 1,

Jannpte Tabia. 4 CBHAETENBCTBYIOT © TOM, 4TO IePEBAPUMOCTD
GEJIKOBLIX BEILeCTB aJefpPOHOBOTO CJIOf MUIEHHYHOIO 3€pHa H3O0JHPO-
BaHHBIMH (DEPMEHTAMH U HATYDAJbHBIMH IHIIEBAPUTEILHBIME COKAMH
(in vitro) 6au3Ka K nepeBapEMOCTH GeJKOBBIX BEIIECTB KJCHKOBHHBL.

HccsieioBanus NMUUIEBAPHTENBHOR YCBOSEMOCTH MO CyXOMY Bele-
CTBY U IO a30Ty, a TakxKe HCCIeLOBaHUsi GCHOJIOrHMYECKOH IIeHHOCTH
GeNKOB AHATOMHYCCKMX YaCTed MINEHWYHOTO 3epHA: <«YHCTOTO 3H1610-
crepMa» (MY4HHCTOrO sipa), ajedpOHOBOrO CJIOS, 3apoibllla H 000-
Jouek, ObLIM IIPOH3BEIdEHb Ha 4YeJIoBeKe — Ha OIHOM H 'rong4 XKe
cy6bekTe. Y NOLONLITHOO cyObekra (XeHIiuHa 27 JeT, BeC Tena o4 K2,
Bpay — J1a6opaTopHblif PaGOTHHK) OBUIH MOABEPTHYTHI cneuua.anOMﬁy
(hH3HONOTHUECKOMY OGC/ISLOBAHHIO NUILEBAPUTENbHAS (QYHKIHA M 00-
MEH BeHIeCTB.
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Tabauya 4

HepepapuMoctb (in vitro) GeakoB anefipoHOBOro cJosl M KAeHKOBHHBI MIIEHHY-
' HOTO 3epHa

A30T aMHUHOKMCJAOT A30T aMHWHOKHCJIOT
0, ¥ o,
Peaxnm] aJIel’lpOHOBOl‘O CNoA B % KJAeHKOBHHBI B %
JHeficteylomne dakTopn cpenn 0o OTHomre-| N0 OTHOWE-{no orHome-|{ NO OTHOWIE-
HHIO HHIO HHIO HH IO
pH K CyxoMy |K @MHHHOMY| [ cuyoyy (K @MHHHOMY
a30Ty a3oty
BEILECTBY Sonxos BEILECTBY Sonkos
1. IocnezoBaTensno
Memcun . . . . . . ... .. 2,5
TpuncHa —~sHTEpOKHHA3E . . .| 8,9 4,88 61,4 7,97 62
IC01531 (37 1 : SR 7,8 :
2. [locaezoBaTeabHo
Mencunm . .« v v . v v o o v 2,5
TpPHOCUH —3HTEPOKHHA3E ~ o . 9,0 5,59 71,0 9,77 76
3pencun-+Jlunaza-+ xerup . . 7,8
3. IlocnenoBaTenbHO
Harypanpauil xenyrousnil cok
COBAKH v o v v 2 o + o o » 1,5
HarypaabEnil nankpeaTuyeckuil 5,84 74,0 10,04 8
H KHIIeYHbH COK COGaKH . . 7,6
4. KHcaoTuslii ruipoans —_ 7,88 100 12,86 100

IlpenapaTtuBHasd NOOATOTOBKa OTAEJbHBIX dactel 3epHa B KOJHYe-
CTBaX, HeOOXOMMMBIX AJIS1 WX (DH3HOJOTHMUECKHX HOCAeJ0BaHUH, NOpern-
CTaBJslNia BecbMa 3HAuuTeJbHble TPYAHOCTH M 3aHsJa B HAIIHX
YCJIOBHSIX OKOJIO D JieT; HauGOoJbIIHE TPYAHOCTH UOPH 3TOM  ObLIH
CBf3aHbl C H3OJINDOBAHHEM aJIeHpOHOBOTO (CJIOS.

Camas TiarejibHas BCECTOPOHHsIS METOAHYECKasy MOATOTOBKa 3THX
UCCJIEIOBAHNH, a TaKiXKe Bce IpOM3BeleHHble HaMH (CONpAXKEeHHBlEe
GHOXUMHUYECKHE HCCJAENOBAHUS TO3BOJUIN- HAM HALEATbCH Ha JAaHHOM
3Tame HOJYYHTh OObeKTUBHBIE OTBETHl Ha NOCTABJEHHBIe HaMH BONPOCH
O palHOHAJbHOM HCIIOJIb30BAHHM IIIIEHHYHOIO 3epHa JaXe B ONbITax
Ha OfHOM uejioBeke. IIpH 3TOM Mbt yTBEDXKHAeM, YTO IJsl CD aBHH-
TEJBHOLO HCCJENLOBAaHUS OTACJbHEIX aHAaTOMHYECKHX yacTel
3ePHa BaXHLIM $BJSETCS INPOU3BECTH 3TH HCCAeNOBAaHHA IIPH <«BCeX
HPOYHX PaBHBIX YCJOBHSIX», TJIaBHeHIIUM M3 XOTODLIX SIBJSIOTCH MOA-
OIBLITHLIH CYGBeKT M YCJIOBHS ero usHu. Hamu cobiiogeHo 3To ycio-
BHE Ha NPOTSAXKEHHH BCeX cepuil mccnemosanuf. Ilpu 3ToM MBI Hccie-
JIOBAJH He MYKOMOJIbHEIE TPOMYKTHI, KOTOPhie He 0T0o0paxaioT cobof
yacrell 3epHa B CTPOTO OIPEeNEHHOM HX KOJHYECTBEHHOM COUYETaHHH,
a M30JHPOBAHHBIE OTAEJbHbElE aHaTOMHYeckHe dgacTH 3epHa. ITostomy
MBI CUHTAEM BOSMOJKHLIM PacCMaTpPUBATh PE3yJbTATHl HAUIMX HCCIEN0-
BaHMH KaK [JOCTATOYHLIA KPHTEPHH [JI OLEHKH NHTATeJbHLIX CBOHCTB
yacTeH 3epHa.
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Heap3si oGofiTH MoayaHHeM TakXe # Te (akThl, Ha KOTOPLIX
OCHOBHIBAJIOCH B TIPOLIJIOM pa3BUTHE TEXHOJOFMH MYKOMOJIBHOTO NPOH3-
BOJACTBA M HCIOJIb3OBAHME, aJefPOHOBOIO CJIOS W 3apOAbINIa NINEHHY-
HOTO 3epHa AJIs KODMOBLIX LeJed.

34ech HECOMHEHHO HMeEJIO 3HaYeHHe He CTOJBKO (PU3HOJIOTHYUECKHE,
NpoH3BelleHHbE OLMH pas Ha ONHOM dejoBeKe onbiThl J)Kupapa (5),
Jlunpuepa (8) W [ApYrHX aHaJOTHYHBIX WM HCCHIEeJOBaHUH, CKOJbKO
KallUTaJHCTHYECKHE YCJIOBHHA, JO3YHIaMH KOTOPHIX ObUIH CJEAYIOIHe
[OJIOXKEHHSI: BBIMOJIOTH M3 3epHa NOOOJbIIE TOTO, YTO MOXKHO IIOLOPOKE
npogarh, NPH MHHHMAaJIBHOH 3aTpaTe CPeiCTB M [PH NOJY4eHHH NpH
TOM MaKCHMAaJbHOH NPHOBLIH.

CoBerckoil TEXHOJOTHH MYKOMOJBHOFO MPOH3BOJCTBA CBOMCTBEHHB
COBEpIIEHHO HHble IPEeANOCHIIKH:

a) BO3MOXKHO I[IOJIHOE YIOBJIETBODEHHE MHTATeNbHbIX NOTpeOHOCTEeR
yeJI0BeKa;

6). BOBMOXXHO NOJIHO® HCIOJb3OBaHHE NPHPOIHHIX PECypCoB;

B) pasBUTHE TeXHHKH, HanpaBJieHHOH Ha pelieHHe 3TuX (a u G)
BOIIPOCOB,

\"

Bce nojJiexainye HCCJIEMOBAHHIO 9YacTW 3epHa, 33 HCKJIOUEHHEM
OHOPO caydass ¢ OOONIOuKaMHu, ObUIM H3MeJbueHbl, KaK 06 3TOM CKa-
3aHO BEHIe, N0 COCTOSIHHA MYKH, IOJBePrHYTbl XHMHYECKOMY HCCIELO0-
BAaHHIO ¥ M3 HHX METOAOM NpOGHOH Bhmeukw O6BUE HOJydeH XJjeb
CHeLyIOmKX Bapuauuii: 1) u3 YHCTOrO SHAOCHEpMA, 2) U3 UHCTOrO
3HJOCIEPMa U 3apOojblla, 3) M3 YHCTOrO 3HAOCHEPMA H ajledpOHOBOTO
cios, 4) M3 YACTOro 3HAOCIEpMa H OGONOYEK, D) U3 UHCTOTO 3HIO-
crepMa M KPYIHbIX ofonouek (TaKoro H3MeJbyeHHs, Kakoe HMeeT
MecTo B OGOHHOH MyKe).

TlosnydyenHblH XJe6 HCCIENOBANCS METONaMH, NPHHATBIMH B (H3HO-
JIOTHHM NHUTapHst Ha ()OHe palHOHAa, COCTABJEHHOTO H3 OLHHX H TeX Xe
NpOAYKTOB Ipu Bcex Bapuauusx. COXpaHHOCTb NPOAYKTOB obecredu-
BaJIach OITHMAJIbHOH TeMIepaTypoll HX XpaHEeHHS H CHCTeMaTHUYeCKHM
XAMHUYECKHM KOHTpoJeM. XJje6 OblT TaKikKe MOABEPIHYT XUMHYECKOMY
MCCNELOBAHHUIO.

CyrouHoe KOMHYeCTBO XJefa H HHUIEBHIX BeIlleCTB pPauuoHa pac-
CUHTEIBAJIOCH TAKHM 00pazoM, 4ToObl COGJIOCTH CJEAYIOIIHe YCJIOBHSA:

1. PaBencrBo asora H KaJOPHU BO BCEX ONBITaX.

2. ITosHoe paBeHCTBO BellecTB PalHOHA (OCHOBHOH JMITHI).

3. BUTaMHHHYIO M MHHEpPAJbHYIO NOMHOLEHHOCTH IYITHL

4. MakcuMaJibHOe YIOBJIeTBOpeHHe OeJKOBOH NOTPeOHOCTH (He
MeHee 85%) 3a cuer HccyenyeMoro xJjeba,

Heo6xoqumoe KoaudecTBO GEKOB OBLTO PAaCCUMTAHO Ha OCHOBAHHM
COBpPEMEHHBIX (DHSMOJOTHUECKHX NAaHHEIX, ONBITOB 6e30eqKOBOW H 6el-
KOBOH IMATHL Ha JaHHOM cyObeKkre. Dbulo NpHHATO CyTOYHOE KOJHYe-
cTBO asora B 12,6 2 m 2520 xax na 54 ke Beca tena. Mccnenosanus
NPOU3BOAMJNCE IIPH CTAOHJIBHOM JKH3HEHHOM pexuMme cyObexTa H
nocae 12 pHefl IpephiBAIHCh HE MeHee YeM Ha 2 HeJleJH CBOGONHBIM
PEXUMOM IKH3HH W NHTaHHSA.

- 99



Kaxnas cepus oneitoB mnpoposkanach 6 aHefi. OCHOBHast AH3Ta
cllarajach H3 CJIe[yIONIMX NPOAYKTOB (B 4YHCTOM Bece): Kaprodens
200 e, mopkosu 100 e, myxa 50 e, Tomar-coka 300 &, Macyia CJaUBOY-
Horo 40 e, caxapa 70 e, comn 10 e. KoamuecTso Xye6a KoaeGasoch OF
550 (340 e cyxoro BemecrBa) 1o 800 e (464 e cyxoro BemiecTBa)
JJs coOJIIONeHHA paBeHCTBA KOJHUYECTBA a30Ta B CBS3H C Pas3HBIM
COIEPXKAHHEM ero B XxJiefe pas3jH4YHbIX BapHaIUH.

PapencrBo xasopuil, B Cjayuae HEOGXOZUMOCTH, IOCTUTANOCh HO-
OaBJieHHeM NieHWYHOro KpaxmaJja. OTCyTCTBHEe B OCHOBHOH JH3Te
MSCHBIX M MOJIOYHBIX NPOAYKTOB OODBSCHSACTCH HEOOXOAMMOCTBIO (s
pellleHUst NOCTABMEHHOH 3axayd) MNOKPHITHA OeJKOBOH NOTpeGHOCTH
B MaKCHMAaJbHOM KOJIHUECTBE 3a CUET HCCJeAYEMBIX 0GBEeKTOB — dacTel
MIIEHHYHOTO sepHa. Ilpu onmrax ¢ Oe30eJKOBOH [U3TOH B DaLUOH
BBOJWJIH IOJHBHTAMHHHOE Ipa)ke H COJIEBYIO CMeCh.

Pacuersl Guosornyeckoll meHHOCTH GEJKOB NPOU3BENEHbI ABYMS Me-
TofiaMu: 1) OoTHOIIeHHMeM <«AeflCTBHTENLHO YCBOEHHOIO® a3oTa K «Iefl-
CTBUTEJIbHO IepeBapeHHOMY» a30Ty; 2} OTHOILIeHHeM asora HepeBa-
peHHoro (a3oTa NMUHIEBAPHTEJBLHOTO YCBOEHHSI) K a30TY, BhIIEJEHHOMY
Mouolt (Meron akag. Poxancxoro).

Pe3yibTaTbl 3THX HCCJAEIOBAHUH NPHUBEIEHBl B CBOAHBIX TaGJIHIAX
5ub. )

Hanuple Ta6a. 5 u 6 mokasamd CJaefyIOUINe Pe3yabTaTh:

Xae6 usz «uucrozo» swdocnepma. Iluuiesapurenbras YCBOSEMOCTD
(mo TpeM cepusiM ONBITOB) NpPH OCHOBHOH au3Te Oblia paBHa IO
cyxomy BemlectBy 94,3—94,8%; nmo asory — 80,4—80,7; GuoJiornue-
CKas IEeHHOCTh GejKoB Ho mepBoMy Merozy 79,8—80,0, no BropoMy —
101.

Xae6 us «uucrozoy suoocnepma ¢ 0obaskod 3,5% 3apoduiua.
[InmeBapuTeNbHasd yCBOSIEMOCTb CYXOTO BEIECTBa IPH  OCHOBHOMH
JHu3Te moBbCHMiachk ¢ 94,3 mo 94,7%, a asora—c¢ 80,5 no 81,5%;
fuosornueckas IneHHOCTb GeakoB moBbicHJack ¢ 101 mo 109, ¢ 80,0
o 85,9,

Ilpyn ycIORHOM nepecueTe MOMYYEHHLIX Pa3JHYHIl NMHIIeBapUTENbHAS
YCBOSIEMOCTb 3aponblllia O (yXOMy BelllectBy cocrasaser 108,38%,
a 1o asory —.94,59%.

Xae6 us «uucrozo» sHOocnepma ¢ 0obaskog 8,4% sapolsiua.
[Tnmesaputenpnas yCBOSIEMOCTb [PH OCHOBHOH JH3TE IO CYXOMY
BelllecTBY IOBricHaach ¢ 94,3 mo 95,1%; no asory — ¢ 80,5 1o 83,0%,
a Ouosioruueckas ueHHocTh Geakos ¢ 101 mo 113, ¢ 80,0 o 88,2.

Ilpu yclnorHOM mepecyeTe MOJYUeHHBIX PAsJHYUi NHLIeBAPHTEIbHAS
YCBOIEMOCTh 3apOAbIIIa N0 CyXOMY BellectBY cocrasisier 109,0%,
a mo asory — 95,4 9%.

Xae6 uz «uucrozo» sndocnepma c¢ 006askoid 6,1% airetiporogozo
caos. TlnmeBapuTesbHasl YCBOSEMOCTb PH OCHOBHOH AH3Te MO CYXOMY
BELIEeCTBY CHRM3maach ¢ 94,9 no 94,5%; no asory nosmicuiack ¢ 80,7
o 82,7%; Gnosoruyeckasi IEHHOCTh OeNKOB moBmickaack ¢ 101 mxo
112, ¢ 79,8 1o 86,9.

Ipu ycioRHOM nmepecyeTe DOJYYeHHBIX DA3JINuyil NMHINEBapHTENbHAS
YCBOSIEMOCTD aJIeHfPOHOBOTO CJIOf [0 CYXOMY BeUIeCTBY COCTABJSET
83,5%, a mo asory — 94,0%.
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Tabauga 5

BanaHc cyxoro BemecTsa
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CKHX R JADYTHX IPENIOCHLIOK, HO IJIaBHBIM 00pasoM Ha OCHOBaHHH
HallHX HCCJACHAOBAHHE M TeX IMPOTHBODeUYH, KOTOpDhle BOSHHKAIOT
B COBDEMEeHHOH TeXHOJIOTHH MYKOMOJIbHOIO NPOH3BOICTBA.

I'naBHOe noJIOXKeHHE COBDEMEHHOH TEXHOJOTHH MYKOMOJIBHOTO MpO-
U3BOJACTBA (COPTOBHIX IIOMONIOB) O HaNpaBJEHHH B MYKY
TOJNBKO «KIHCTOrO» 3HJAOCH €D Ma HaXOOUTCA B NPOTHBOPEYHH
C NOJMYyYEeHHBIMH HaMH De3yJbTaTaMH HCCAENOBAHUSA OHOXHMHUYECKUX
U (QUSUOJIOTHYECKHX CBOHCTB YacTeH 3epHA ¢ JAHHBIMH MHOIHX APYIHX
necaenoBatenell (5), a TakXKe M CaMHM TeXHHUECKHM peIleHHeM 3Tol
3a7a4yd — B OTPyOH yXomuT Jo 8% «uucroro» sHmoclnepma. '

Hecmorps Ha TO, 9TO cOBpeMeHHas TEXHOJIOTHsl CTABHUT CBOefl 3ama-

gell BO3MOXHO IIOJIHOE H3BJIEUEHHE «YHCTOrO» 3HAOCIEepMa HIUNeHHYHOro

3€pHa, JUId 4Yero 3epHO M INPOAYKTH ero IpoOJieHHs HOABEpraloTcs
GOBIYHO BO3AEHCTBUIO CeMH [ADaHbIX H YeTbPHAAUATH DPasMOJbHBIX
BaJIbIEBLIX cucTeM (6) Bce Ke B KOPMOBO#l NPOAYKT — OTPYGH — yXo-
At 8% <«uncroro» sngocmepMa (2), uro cocrapifgerT MUJJIHOHE! KHJIO-
rpaMMOB eXerofHbIX NOTepb «UYHCTOrO» 3HAOCIEpMA,

Onupasick Ha JaHHBle NPOU3BENEHHHIX HMCCJENOBAHHH, a TaKXe Ha
ONBITHI, HAKOIJIEHHBIE Ha INPOTSKEHHHW IIOYTH UEJOrG CTOJIETHS, IO
0CBOOOXKEHHIO NIIIEHHYHOTO 3epHa OT O0OJIOUEK TNepes ero noMoyIoM
(1, 3, 7, 10), MBI cuuTaeM BO3MOZKHBIM TOJOXKHTE B OCHOBY TEXHOJIO-
THH NIIEHAYHONO 3epHa CielyIOHINe HOJIOMKEHHs, He o0CcyKias [Jerajel
HX TeXHHYECKOTO pelleHud.

1. MaxkciMaJbHOE HampaBieHHe B C e X IHTATEIbHBIX YacTed mie-
HHYHOTO 3epHa — 3HAOCIOEPMa, alelpOHOBOrO CJOS H 3apoJemia —
B NPONOBOJIECTBEHHDLIE NPOLYKTEL.

2. IlpenBapuTesbHOE OTHENEHHE Tepel, IOMOJIOM 0GOJIOYEK, TEPBO-
HavaJbHO yacTuyHoe (70—807%), nmo Mepe e TeXHHYECKOTO COBep-
HIEHCTBOBAHKS 3TOTO Npoilecca H CeleKNHH 3epHa — BO3MOMKHO IIOJHOe.

3. HcnoarsoBanue 06o/04eK B KODMOBBLIX IPOLYKTaX.

4. BripaGoTKa ¥3 LIeJyLIIEHOTO 3€pHa IIIeHHIB! COPTOBOH H OMHO-
COPTHOH MYKH. : :

5. HcnoansoBanue 3apoibilla NHIEHAYHOTO 3epHa B CHelHAaJbHBIX
OHIIeBbIX IPOAYKTaX.

JIHTEPATYPA -

. Apanacees I1. A, MykomonbHBle MeNbHAUB, 1883,

. Tupwicon B, f. DxcluepuMeHTaJbHble HCCHENOBAHHA UPOUECCOE TEXHOJOrHH
sepHa. 3arornszar, M., 1949.

«3emnedensvueckan easera». Eme oxHo pycckoe u3o6peremxe, 1867 r.

Ne 29—22—VII.

. Heanos H. H. Meroan ¢usuonornn u Guoxummm pacrenuit. Cexnbxosrus, 1946.

. Kperosuy B. JI. TlpoGaemsl muiesofi noaxouenHoctn xiaeba. A.H. CCCP, 1948.

. Munucrepcreo 3azorosox CCCP. PyKoBOZCTBO NO OPraHM3alMH TEXHOJOTHYE-
CKOro Iporecca YJYYLIEHHOTO COPTOBOTO IIOMOJia IHIIEHMHH Ha MeJbHHALAX
I'maemykun. 3arotuamar, M., 1949.

. Horosuy C. K. Ycnosus paluoOHaNbHON OYHCTKH H JYIOICHHA 3€PHa Ha MeJb-
Hunax. Ogecca, 1901,

. Tucapes H. C. Xumuyeckufi aHaaua MykH, cTp. 324, 1934

. Pomenckugg H. B. Tpyam HoBouepkacckoro 300BeTepHHApHOIO  HHCTHTYTA,
Bum. 8, 1949. Tpymm BHHWM3, sem 19, 1949, Tpyant Oxecckoro HHCTHTYTa
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OJIECCKMHM HHCTHUTYT
WH>XEHEPOB MYKOMOJIbHOM TMPOMBIIIJIEHHOCTU
" 2JIEBATOPHOI'O XO34MCTBA MMEHM H. B. CTAJIMHA

Bunyck III TPV IB 1952 ..

B. M. JAIIKOBCKHHA,
KAHO. TexHuMeckux Hayx, Ooyexr

PACYET MPOLLECCA CYWIKH B ITAXTHbBIX 3EPHOCYIIHJIKAX

B Hacrosimell crarbe H3Jgaraercs MeTOJ pacdeTa pa3MepoB WIaxT-
HOH 3€DHOCYWIMJIKE W [apaMeTpoB ee pexuMa, HeOOXOIUMBIX s
obecneqyeHrst 3aJaHHLIX IPOM3BOLUTENBHOCTH M CHHXKEHHUS BJIAXKHOCTH
sepHa. Vsnaraembifl MeTon GasHpyercss Ha psje MONYILUEHUH, ABIAETCH
npuOMUKEHHEIM ¥ IDUTOJeH AJSA INepHolda CYIIKH, B KOHIE KOTOPOTo
CKODOCTb CYIIKH He YMeHbluaeTrcs 3a--
METHO, T. €. O 3HaUeHHH OTHOCUTEJBHOH @
BAaxHOCTH 3epua 14—13% (HimxHu#
npefen njist GOJBIIMHCTBA 3€PHOCYIHH-
JIOK) .

OCHOBHBIE TNPEANOCHUIKH

IMMIKY KaK BePTHKaJbHYIO IpH3MAaTHYe- -1
_CKYIO Kamepy MpsiMOYTOJbHOTO CEUEHHS, \\ S S S
B. KOTOPOH 3€pHO paBHOMEDHO U HpPSIMO- I S
JNHMHeHRHO JBHXKeTcsa cBepXy BHU3 (puc. 1).
ITo myTH 3epHO NPOAYBAETCA TElIOHOCH-
TeJeM (BJIAXKHBIM BOBIYXOM). , S N S 4
Cymuaka pasjgeileHa IODH3OHTAJb-
HBIMH IJIOCKOCTSIMH Ha pPSja CeKuuil, B
KOTODBIX 3EePHO H TENJIOHOCHTENb JBHU- @
XKYTCS! TO PHHIUITY NPAMOTOKa HJIH TIPO- e Honpasnenue fsumenan
THUBOTOKa (HpﬂMOfI‘O’IHbIe " IIPOTHBOTOY- MennoHocumens
HbIE CEKIMH YepelyloTcs MexIy (‘,060171). ==3> Hanpasnenue dsumenus sepHa
B xaxayio CeKHIUIO TENJIOHOCHTENb BBO- Puc. |
IATCA uYepe3 TOPU3OHTAJbHBIH PAX MOX-
BOIAIMX KOPOGOB M BBRIBOOUTCS H3 CeKUHH yepe3 IOPU3OHTAJIbHBIA DAl
OTBOAAMUX KopoGos. ITapaMerpaMu 3epHa H TelNJIOHOCHTEJNs, onpele-
JFIOIHMH HX COCTOsIHMe, NoJaraeM BeJUUYHHBI: TeMIepaTtypa H OTHO-
CHTEeJIbHAsl BJaXKHOCTb 3€pHA, TeMNepaTypa H BIarocoleprKaHue TemJIo-
wocuressi, TIpuHuMaeM, 4To mapaMeTpbl H CKOPOCTH JBHXXKEHHs 3€pHA
W TENJIOHOCHTEJISl paclpeleNeHbl COOTBETCTBEHHO PaBHOMEPHO MO IJIO-
[aay TOPU3OHTAJBHOTO CEUeHHs] CYWIHJKH. Pexum paGorhl 3€pHO-
CYLIWJIKH paccMaTpHBaeM YCTaHOBHUBINMHCH.

lopavas namepa

o PaccmaTpuBaeM INaxTHYIO 3€pHOCY- ~»-—»—11;———4
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¥

s necnenoBauya npolecca CyNIKY 3ePHA NPUHUMAaeM CJeayloiye
JOYIeHH:

a) Bolnenende Brarm U3 3epHa NPOUCXONHT IO 3aKOHY MCHapeHHs

CO CBOGOJHOH IIOBEDXHOCTH, B KAueCTBE KOTOPOl NMPHHHMAETCs HEKO-
Topas 4acTb reoMeTpHUecKOfl Hapy:xKHOH mnoBepxHocTH 3epHa. Ilosa-
raeM, 4o 3Ta YacThb IOBEPXHOCTH B IPOIeCce CYIIKH INOCTOSHHA AJS
JIaHHOH KYJBTYDEHL :
\ 6) Cyxoe BemlectBo u BJara B 3epHe HMelOT OGILLYIO TeMIEpaTypy,
\ OJHHAKOBYIO BO BCEX TOUKaX 3epHa.
) B) Bunara B 3epHe CONEPKHTCA TOJIBKO B JXKHIKOM COTOSHHH, HCIa-
'peHHe W yRaJIeHHe BJIATH H3 3eDHAa NPOUCXOIUT OZHOBDPEMEHHO.
r) Mexny closMH 3epHA, a TaKXKe MeXIy CJIOSIMH TelJOHOCHTes
BJiaroofMeHa M TelJoo0MeHa He IPOUCXOAHT (IOCJEeIHHE HMEIOT MEeCTo
| TONBKO MEXZY 3€PHOM H TEIJIOHOCHTENEM).

1) TemnooGMeH MeXAy 3epHOM H TENVIOHOCHTENEM IPOHUCXOMUT IO
.'3aKOHY TEIJIOOTHAyd (KOHBEKIHH) Yepe3 HeKOTODYIO 4acThb IeOMETpH-
| YeCKOH HapyXXHOH NOBEPXHOCTH 3epHa, KOTOPYIO IOoJiaraeM HOCTOSHHON
‘B npolecce CYMKH JJs TaHHOH KYJBTYPHL

e) TensmooOmeHoM c OKpyKaloulefi cpefioii npenedperaem,

5

BbIBOL YPABHEHHRA MNPOUECCA CYIUKH 3EPHA

CocraBuM audepeHnuanbHble ypaBHEHHs NpPOLECCOB BjarooGMena
H Tenjoo0MeHa MeXIy 3€DHOM H TEIJIOHOCHTEJIEM B CYIIHJKE,
O6o3Hayum:
" ; — HAacHIIHOH Bec 3epHa (HaTypa) B Ke/M3;
@ — OTHOCHTeJIbHAA BJIAXHOCTb 3epHa B %;
B — Kos(HuIHEeHT HCIIapeHHss CcO  CBOGOAHOM [IOBEPXHOCTH
2 [

M2.40C- MM PT.CT.;

M — foNsi TeOMeTpHYecKoH Hapy»KHOH IOBEPXHOCTH 3epHa, C KOTO-
pOH NPOHCXOLHUT HCIIapeHHe Mo 3aKOHY HCHapeHHS €O CBOGONHOMN
HOBEePXHOCTH;

¥ — orHolIeHHe oObeMa 3epHOBOH MacChl K HapYXHOH NMOBEPXHOCTH
3€pHa, B HeH 3aKJIOYEeHHOTO, B M;

“U, — CKOpOCTh OBHIKEHHSI 3epHA B M/CEK;

Y — paccrosiHue, NPOHJEHHOe 3ePHOM OT BXOJa B CEKIUIO N0 JaHHOM
TOUKH, B M;

P, — NaBIEGHHe HaCHILEHHODO Napa IpH 'remnepa'rype 3epHa B
MM DPT. CT.;

Pn — napnHajbHOE JaBJieHHe Napa B TEIJIOHOCHTeJle B MM PT. CT.;

- b — aGCcomoTHOE JaBJieHHe TENJIOHOCHTENST B MM PT. CT.;

G , — pacxoX 3epHa (IPOH3BONHTENBHOCTb CYIIHJIKH) B K2/tac;
‘G — PacXon TEIJIOHOCHTENS B CEKIMH B Ke/4ac;
D — BRaroconepaHue TEIJIOHOCHTENS B 2/K2;

KKan
Ly — —_—
'm — TEIJIOEMKOCTb TEIJIOHOCHTENS B —— 2pad >
6 — reMneparypa Temyonocutess B °C;
KKaa

¢, — : ‘ .

» — TelJIOEMKOCTb 3€pHa B we-2pad >

t — remMneparypa sepsa B °C;
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r— CKpbiTas TeIlJoTa nap006pa3013aﬂmr B KKaAi[Ke;

KrKaA
Cn — TEIJIOEMKOCTB [I€perperoro Iapa B m,

o — KO3(DHIHUEHT TeINIOOTAAUYH MeXIy 3€DHOM H TeNJIOHOCHTeJIeM
KKan
M2-yac-zpad
1 — JIOJIST TeOMeTPHUYECKOH HAaPY:KHOH IOBEDXHOCTH 3epHa, Y4acTBY-
oulasi B Temjoornaude. )
Ilpn stux o6o3HayeHusAX JAubepeHIMaJbHLIE YPaBHEHHA BJaro-
o6MeHa ¥ TelIooOMeHa 3alHCLIBAIOTCA CJAEAYIOLIHM O06pa3soM:
3aKOH HCIapeHHs co cBOGOAHOU HOBerHocm'

do  _ fn 1 Z§9 1
T To0—w 1000 & 360003 (Pu—Pn ’ @
6asaHC BJAru: D
dw d
——— = — -t 2
G 100—w T "™1000° )
faJjaHc TenJja:
FG,c,d0=G {c dt — 0 == [ +o, (e_:)]} (3)
3aKOH TEMJOOTHAYM:
F =an -Zo 6 —1). 4
FG,cdb=oan s 36001;3( —1) 4)

B ypaBHeHusix ¢ nBOHHEIM 3HAKOM 3HaK MHHYC OTHOCHTCS K NPSIMO.
TOKY, @ 3HaK IJIIOC — K NMPOTHBOTOKY. ¥YpaBHeHHs (1—4) cnpaBequBbl
KaK HpH Iepejaye TelJld OT TEIJOHOCHUTENss K 3epHy (ropsdas ka-
Mepa), TaK W OPH Iepefaue TelJa OT 3epHA K TEIJIOHOCHTENO (XOJI0x-
Hasi KaMmepa).

WHrTerpupoBanne nosyuyeHHO# cHCTeMbl AudepeHuuadbHBEIX ypaBHe-
HUi B O0IleM BHIE SIBJISIETCS BeCbMa CJOXKHLIM M He MOXKET NPHBECTH
K yHOGHBIM JJIsi IPaKTHKH pacyeTHeIM ¢QopMmyjaM. YUHTHIBadg, 4TO
B BHIY NPHHATBIX BbIIIE HomyiueHufi ypaBHeHus (1—4) JHilb DpuGIH-
JKEHHO OTPaXKaloT 3aKOHOMEDHOCTH IPH CYIIKe, HHTEerpupyeM 3TH
ypaBHeHHs1 TakKxke NPUOJHKEeHHO, NPHHHMAas CIelyloUlHe YIPOLeHUS:

a) Ilosaraem caepgymooiye BeNUYHHBI HOCTOAHHBIMEH B Ipolecce
CYILIKH, UMEIOIIYMHE CpelfHHe 3HA4eHHd B IPOLecce CYyIIKH:

100 —w==83; &; b; G,; G,; c,; [r' +¢,(0—8))=600 rras/xe,
Bm; on; c,=025 kKas/kz2zpad.
6) Jljia cBsizn MeXAy HaBJeHHeM HachIIleHHOro napa M TeMmepa-

Typoll 3epHa NpHHUMaeM aMIHpHUecKylo dopmyrny ansa t==10--60°:
p,=004£*—0,25¢ 47 xm pT. CT.

Ha puc. 2 npeacTaBieHsl CIJIOMHON JHHHeH rpaduKH 3aBHCHMOCTH
4
P, H ’; “-or {, BLIpaXaloliue BLILENPHBEAEHHYIO SMIUPHYECKYIO (Hop-

MYJy; NYHKTHPOM HaHeceH rpadMK TOYHOH 3aBHCUMOCTH p, OT [
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n) Jlas csssy MexJy NapuuasbHBIM  JaBjelMeM napa M BJaaro-
COMCPKAIMCM  TCIJIOHOCHTEJS] TPHHAMaeM SMIHPHYECKYo (opMyay
Jst D750 e/ke:

pn=1,13D mm pr. cr.

r) TlpurnMaewm, 4To B KaX/J0# CeKUUH TeMImepaTypa 3epHa MeHserT-
sl MO BEICOTE CEKIHH IO JIMHEHOMY 3aKOHY:

t=t+(a—t) -,

rae &; u f,—TeMmIepaTypa 3epHa Ha BXOJE H HA BHIXOJE H3 CEKIHH;
{—BHICOTA CEKNIHH B M.

B rmr pmem.
750 T
P T T ¥
E A4
{1 ] ¥ T
L — dp, mmpmm
190 E _J_'a'[“;ﬂ oé’ﬁ :
] 8
» 7
H 6
g P 1
500 h 2 Fid man g
o & CA
s P
] e =1 ™ 3
H H St T . 2
g i = 1
0 = g
5 10 15 20 25 30 35 40 45 50 55 ——=t°C

Puc. 2

1) IlpunumaeM, 9To B KaKAOH CEKUHH BEeJHYHHA P, MEHAETCS IO
BLICOTE CEKIMH TaKxke MO JHHEHHOMY 3aKOHY ¢ YIJIOBBIM KOS(DHLHEH-
TOM, KOTOPHIf MMEET MecTO B HajaJe CeKIHH:

— dpy Yy
pn_pu1+ dtl (tz—tl)rl"
e
Pa=0042—025¢,+7;
AP — (08¢, — 0,25.
dt

PACYET CYIMHJIKH NTO CEKILMAM

LIpoussejast npit NPUHATHIX  BBIIIE YUOPOUIEHUAX HWHTErPUpOBaHUE
am@epennnaininx  ypasrennin (1—4) no nepeMeHHod y A OQHOM
CEKIHH, 110JY'IHM CJCAyIoNHe pacdeTHbIe (OpPMYJIb:
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Jlus upsimoroka:
f—t— (O’ —f) e —2,125(1 — ™) (pa — 1,13 Dy ©)
b

_Gata_ lJ-e“”)Jri’i‘“_—
Gp0,25 Al

f:,—tlz

d,
2,125 (1 — e—4Y) ’;;‘ (

rpe 6, m D, —remmeparypa ¥ BIAarocopepxaHue TEIVIOHOCHTEAs NPH
BXOJI€ B CEKIIHIO;
€ —OCHOBAHHE HaTyPaJbHHX JOrapugMos.

BenoMorare/pable BeJIHUdHE £ B A BUKCASIOTCS N0 GopMyiaM:

. an . _ Bm
4,295 mOmd

9009 Vmd

TOEe Ym— YHAGHABHBIA BeC TEMJOHOCHTeNsi NpH COCTOSHHHM Ha BXOAe
B CEKIHIO B KefM3;
Um — HefCTBHTENbHAS CKOPOCTb IBHIKEHHS TEIJOHOCHTeNs (IpH
COCTOSIHHE Ha BXOfie B CEKUHIO) B 3ePHOBOH Macce B M/cex;
8 — KOS(HUHMEHT CKBaXKHCTOCTH 3epHOBOA MAacCCHL

Cas3b MEXKIAYy CKOPOCTAMH ABUKCHUR H pacxofpaMHu 3epHa ¥ TElJao-
HOCHTEJIA B CEKIHH!:

G '
F= Gs = z ’ (5 )
36007,v, 36007, 0,5

rae F — pacuernas muiolafb rOPH3OHTAJIbHOTO CEUEHHs CYUIMJIKH, Bbl-
ypcasieMas Kak IPOM3BefeHHe TreOMETPUUYECKOU IJIOMAAH Ha
KO3(UIHEHT 3arPOMOKIEHHs CeueHHs KOPoGaMH, COCTaBJSIO-

i ~0,8.
G -
—_ =._m_ — 1__,_e Al
o —wy= | (pa—1,13D) (1~ ) +
ap,. 1 —e 4t N
+ 2 (1= tl)], (6)

TIe @W; H W, — OTHOCHUTEJbHAs BJAAXKHOCTb 3E€PHA Ha BXOJie ¥ Ha BHI-
Xone M3 CeKLHU.

2,05G
D,—D, =22
G

(wl - wz)’ (7)

rne Dy u Dy — BrarocogepKaHue TEIJIOHQCHTEAs Ha BXOJle W Ha BEi-
XOde U3 CEKIHH.

—rl 1\,
6,0, = (8, —8,) (1 —e ™) —(S +1 — ) (ta— ), (8)
, 7 %
rae 92,——T6MnepaTypa TEINJIOHOCUTENS Ha BHIXOHAE H3 CEKIMH.

IJsia npoTuBoTOKA:

b pe b — #; — (B — £) e™H —2,125(1 — ¢4 (pa — 1,13Dy) 9)
g T —Al — kL ¢
dp,q (1 — 1 . € 1
—Gdls _ 42,125 (1 — e~4) 2L 1( e ——A—l)—-e Moo ¢ m
Gpm+0,25 dt Al e T
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Beammnna (De—D)) sauncasierest 1o dopmyse (7).

wl'_w2 == F(Jﬁ%_ [(pﬂl_ 1,1301)(1 —e—Al)+
dp,g (1 —e 4t 1
T (T‘;ﬂ>(t2—é)]; (10)

-kl
61——62=(61——t1)(1——e*k’)—i—(e_kl—{—e——i)(tg—tl), (11)
ki kil
Pacuer cymuaku mo CeXuuaM 3aKIOuaeTcs B CJELYIOUIEM:
a) JlonxHbl OLITH 3aMaHEL: _
napamerpel 3epHa HPH BXOJEe B rOpAUYID KaMepy: fy, @W,:
XapaKTepHCTHKH 3epHa: ¢,, , §, ¥, B-m, a-#;
XapaKTEePHCTHKH TemJIoHocutessi: By, Dy, Gm, Ym, b, 8, D,,
rae 6, u D, — temneparypa u BJIaroCO/iEpXKanue OKPYXKAIOUIEro BO3-
Ayxa;
pasMepnl CYILIHJIKH — [;
HPOU3BOAUTENBHOCT CYIHIKH — G .
6) Tlpu mpoekrupoBanuu CYWHNIKH 3aJaeTCs BEJHYHHA Um H TpE-
6yeMoe CHHXKEHHEe BJIaXKHOCTH 3epHa B CyIIMJIKe — (Wy—We):

(wo - wt‘) = (‘wo - we) + (‘ZUZ - wc))

rae (Wy—w,) — CHUIKeHHe BJIAXKHOCTH 3eDHA B ropsiueil Kamepe;
(W, —wc) — CHHXKEHWe BJIAXXHOCTH 3€PHA B XOJIONHON KaMepe.

Ilpu npoBepke cymiecTByomesi CYIIHAKH 3afaeTcss BeJHYHHA F,
UMCIO CEKUUM Iopsuedl KaMepbl 2, M UYHCJAO CEKHHH XOJONHOH Ka-
MEpHI 2.

Hnst mpoextupyemoil cymuiku tpeGyeMoe sHauenue F olipenesieT-
cs1 o popmyae (5). '

B) Ilpoussonarca BeuucieHHss mo opMynam (5—11), B pesyan-
Tare KOTOPHIX /Il NPOEKTUPYEMOH CYIIHJKH BHIACHAETCS HeOGXQMHMOe
MCIO CeKUMH 2, H 2, W NOJyYaeMas MaKCHUMaJjbHasi (Ha BHIXONE W3
ropsiuell KAMepEl) TeMIEePaTypa 3ePHA fmax. IIpH pas6uske cymmixa Ha
ropsIMyI0 W XOJIOAHYIO KaMephl CJefyeT HMeTh B BHAY, YTO OGBIUHO
(w ‘,*—wc) = 1‘%).

. Tlpu nposepke cymecrsyromest cymuaky B pesyanTare pacyeToB IO
(hopmynam (5—I11) BHACHAIOTCS KOCTHraeMble B CYIIMJIKE 3HaYeHHs
BOJNUHH (Wo—We), fmax.

llm‘ulermbre pacueTnl mnoxkasweiBaor, yro npu {>0,05 x BeauwHHH

e~y g OYUAIOTCS BeCbMa MaNBIMH ¥ IOTOMY HMH MOXHO Ges 3a-

(Y

MCTUOro yiiepGa Jg TOYHOCTH PacueroB NpeHeGperars.
= . ] ~
Tpue—# \/»/':‘0 pacuerh no gopmynam (5—11) nenarnorcs Menee

¢

TPOMOBJIRIIMIL, & TAKXKE CTAHOBHTCS BO3MOXHBIM IIPH NPOEKTHPOBAHHH
CYUHIIKIT HABUANATHL BCIUYUHY fmex M He 3aJaBaTh BEJHUHHY [, a olpe-
ZeJISIThL ¢ H3 yesaonHst obecneyeHns Tpe6yeMoro 3HAYeHNS fmax.

Us .fpopmy.n (D) n (9) BHAHO, YTO MO Mepe NPOXOXKITEHHS 3epHOM
ropAyeH Kamephl remiepatypa ero NoBbllaercs, NpHYeM MpHpalleHHe
110

TCMIIEpPaTyphl B CEKUUSX MO Mepe NPOJBHXKEHHST 3epHa YMEHBbIIAeTcst,
CTPCMsCh K HYJIIO, a TeMIepaTypa 3epHa NpUOAHKaeTCsl K HEKOTOPOMY
npepeay T, OGbYHO MaKCHMaJbHAS TEMIEPATYPA 3€PHA fmax IOJY-
naercsa O6u3Ko# kK aToMy npeneny. Tlonaras fmex=7T,, MOMXHO BHYHC-
JITh HEOOXOQUMYIO BEICOTY CeKIUH mo (opMmyJe:

— -—l— 1 ’
l A In 61 — fmax ’ (1 2)

1= 3 150,,,,,— 1,13D)

Il€ Pumax — JABJEHHE HACHIIIEHHOTO napa B MM pT. CT., COOTBET-
CTBYIOII€Ee TEMIEePaType fmas.

Uz dopmyarr (12) BHOHO, 4TO 4YeM MeHBIIE fma, TeM Godabiie [,
[pHYeM KaxKIOMY 3HaueHHIO 8 COOTBETCTBYeT HEeKOTOpOe MUHHMAJh-
HOe 3HAYeHHE lmar, MEHBIIE KOTODOTO NOJYYHTH B CYHIMJKe HEBO3-
MOZKHO.

Pacuer cymniku mo CeKUUAM MOMXHO 3HAYHTENBHO YIPOCTHTH CJe-
AymuM o0pa3oM.

HuterpupyeM npuGiuxkeHHo ypaBHeHusi (1—4), noraras kl=oo-
U BO BCeX ypaBHeHusX, KpoMe (3):

-y H+t
t=const=1¢, =212 5 2.

IMonyuum caepyroomye ofuive AJA NPSMOTOKAa H NPOTHBOTOKA pac-

yeTHble (OPMYJBl AJA OXHOH CeKIUH:

Gm-0,25 _
ta—1ti= W[el —_ tcp —2,125(1 —e—4Y) (pmp—— 1,13D,)], (13)
rae '/

Pucp = 0,0482,,— 0,25, + 7.

VpaBrenne (13) MOXKHO pelluTh OTHOCHTEJNbHO (fp—E;) mnombopoMm
WJIH KaK KBajpaTHOE ypaBHEHHE:

— —_— __Gﬂ__t — . p—Al .
Wy — Wy = 3.60. (p,wp 1,13D,)(1 —e~4Y), (14)

Benuuuna (D:—D;) Bruucasiercs mo dopmyrae (7):
62:tcp. (15)

PACYET CYIUHJIKH N0 KAMEPAM

Pacuer cymunxu no cekuusM SIBJSETCI JOBOJABHO TDOMO3IKUM U
tpymoeMkuM. IToatoMy cocraBum Ha ocuHoBe topmyn (13—I15) cxemy
NpHOIHKEHHOTO pacyera CYINJIKH, [0 KOTOPOMY HeT HeoGXOIUMOCTH
BHIUMCJISITD M3MEHEHMST [TapAMeTPOB 3epHa M TelJOHOCHTeIS B KaxKIoH
CEeKUHN, @ MOXKHO BBIUACJHTL 3TH H3MeHEeHHS ¢ IOMOILIbIO OAHOH (op-
MYJBl s Beeil ropsidelr (MM XOJIOAHOH) KaMephl B I[eJIOM,

OG6o3naunM uwepe3 x paccTosiHMe, NPOHIEHHOE 3EpPHOM OT BXOjA
B ropsuyo (MJH XOJOAHYIO) KaMepy AO NAHHOH TOUKH, B MeTpax.
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HMexonst 113 ypasueunst (13) st OAuOH CEKUHMU, MOXKHO COCTABHTL
cieaylomee npubiukedHoe AugepeHntaJbHoe ypaBHEHUe KPUBOHA TeM-
1IcpaTypel 3epHa JJig Bced ropayell KaMephr:

5:‘ = iz._jﬁ = g [0, —£—2,125(1 — e—4%) (0,042 —0,25¢ + 7 —1,13D,),

rpe
= Gm-0y2.5

Gyell

B pesyabrare HHTEpHPOBAHHS 3TOTO JAU(PepeHINUaJbHOTO YypaBHe-
HUSI TIOJYYHM CJenyioliee ypaBHeHHe KDHBOH TeMIepaTyphl 3€pHA B
ropsigelt kamepe:

2Bgx __
= M 2N (16)
Pe?Bsr g
HIIH , oo
x=t g +N (17)
2Bg M- Pt
rae

S =0,085(1 — e—4¥);
B=V(BI135=0,5) +S[0; +2125(1 —e 2)(1,13D,—7)];

_ B45(,—3,13)+0,5
M= S(tO_SlS)_O5(B+3133 0,5);

N=B-—3135+40,5; P=M

s
B +3,138—0,5"

IMpenen, Kk KoTOpoMy CTPEMHTCSI TeMIeparypa 3epHa, BBHIYHCJISETCS
1o ¢opmye:
__A/_I_ B4 3,138 —-0,5 (18)

LlPlt=T= B 3 s

dopmyanl (16—18) cnpaBensiuBol ¥ JJIS XOJIONHOH KaMepwi IIPH
YCJIOBUH, ecJH B HHUX BMecTo Beawuud 03, Dy, ) NONCTaBATh BeJMYH-
HEH 60, Do, max.

TenuoBoll Gananc onHOR cexuuH, ucxoxs u3 dopmya (3) u (15),
MOXHO 3aIIHCaTh CAEIYIOMHUM 00pasoM:

6,1, ——[t —¢, +”3( l—wz)].

3anucap TENJIOBBE 6aJIaHerI‘v IJig 2 CeKIHuin ropﬂqe‘ﬁ KaMephbl, HauH-
Hasa C nepBoﬁ CEKIIUH, U CJIOKUB COOTBETCTBEHHO JieBble H IIDpaBbie

4acCTH, NOJy4YUuM:

=_1__ _ 723
20 _2 I[t £+

-w)] (19)
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z
Bul4gCIHM NPHOJHKEHHO CyMMY Ettp

2 tq,l:: 5 tdx.

Hcxona us dopmyasr (16), moayqum:

(o 1 N\, PFBEFis N
j‘td —QBg <T+ S)IH—P:_—E-—‘—?X. (20)

[Ipeo6pasys ypasuenue (19), moayuuMm cjaeaymoee ypaBHeHrie
KPUBOH CYIHIKH B ropsyeit xamepe:

w=w,— -2 g61x~g5tdx—t+to . (1)
’ ¢
AHaJOFAYHO /5 XOJOJHOH KaMEpH:
w=w —7—6233 geox———g‘s'tdx—-t—l—tmx X (22)
0

IIpu Goabmmx x M f, 6u3KuX K T (Ha BBIXOZE H3 KaMephl), ypaB-
Henns (21) m (22) MoXKHO TIPHGJIUKEHHO DellUTb OTHOCHTEJNLHO X,

Ilns ropsueli KaMephl:

T, + N
7,23(w w) -+ trs, : P, ; ;
x. o~ Cs 0 ¢ 2B, an+Sz+ max o0 (23)
i & m—T.) ’
a8 XOJ0ZHOH KaMmepH:
Tx-i-iv‘x
7,23 © ) S, | P, ot ;
— n —
c (w, — w)+ 2B, P.+5: 8bix max
Ky= ’ (24')
gy (b —T)

vae t,,, — TeMIepaTypa 3epHa Ha BHIXOAC H3 XOJOJHOH KaMepHl;
HHIEKCHl 2 ¥ X IpH BCeX BeMMYdHaxX B Qopmyrnax (23) u
(24) oTHoCcATCA COOTBETCTBEHHO K TropsAuefl U XOJOMHOH
Kamepawm.

C nomompsio Qopmyn (16—24) moxuo Goslee IIHPOKO, 4eM IMpH
pacueTe MO CEKIMAM, peliaTh 3alaud pacieTa NPOEKTHPYeMO# u cylie-
CTByIOLIEH CYUIWJKH. B omixune or 3afaHus, BbIaBaeMOro Ha IpOEK-
THpOBAHHE CYHNIMJIKH HDH pacyeTe ee IO CeKnusaM, BeanuuHa @, npu
pacyere CYMHJKH IO KaMepaM He 3ajaercd. TpeGyeMblff MOJHBIH

8 Tpyaw eum. IIL 1138



PACXOJL TCIJIONOCHTC/IST B Kamepe BbiUUC/IACTCS 1O CIEAYIOIEH dop-
MyJe, BuTekalomeii u3 dopmyant (23) umm (24):

T4

7,23(w0—w)+_’z‘“§2‘ In d— tmax — 4o
— Gep ¢ ’ 2B, P,+S, . (25)

2, Om, 0,25 b, — T, ,

N,
7.2 Tx+i‘ L S
_ Gayey o (w, — wo)+ YByx " P tSy ow¥ M . (25
2 O = 505 0o — Tx

Ilpu MpOEKTHPOBAHHH CYWWJKH TpefyeTcs JHIb BbULEPKATH [(3;131—
gycjieHHble 1o Gopmyiam (25—257) sHaueHHs INPOU3BENCHUH Z- Up,
a pesnuunbl 2 M G, MOryT BapbupoBaThesl. lIpu (HKCHPOBAHHEIX U,
v [ pemuuna 2 - G, TONHOCTBIO ONpeJe/iseT BeJnunHy oGbeMa KaMepol,
a BappupoBaHue z H G, H3MeHsET COOTHOUIeHHe MEX1y IIOMabIo
M BBICOTOH KaMephl.

C momoubio dopmya (23) u (24) MOXKHO BHIYACIHTH HEOOXOAHMOE
YnuCJI0 CEeKIHH ropauell KaMepel JJIs NOCTHXKEHHs 33[JaHHOTO CHHXKEHHS
BJIaKHOCTH BO Becell CyIUHJKe NpW (QHKCHPOBAaHHOM CYyMMAapHOM dHc/e
cexunii oferX Kamep (3Ta 3ajada MOXKeET BCTPETUTHCH NPU MOAEpHH-
3amuM CYLIECTBYIOULEH CYMIMAKH); BblUKCHACHUE 2, NPOUBBOAUTCA IO

dopmyae:

N, Nx
7,23 L+s, P +T"+ Sy oy —Ps
> o —wo) " pS, | 2By PetSy
Z Lig, (0t — 1) — g (bo— Tyl
+ oy — fo — Gx (X +X4) (8o — T ) . (26}

Lig,(1—T) — &« (6p — Tx)]

TNIPHMEPBI PACYETOB
B nafbHEAIIMX pacuerax opHEHTHpyeMcs Ha IIIeHULY, AJsi KOTOpOi
MOMKHO TPHHATD:

KKQA 1 __
~ 053 KK . §=_"y  3=04.
3 0,53 w2 2pad’ 860"

Besuunyy f - m BbUHC/ISEM 10 3MIUpPHYEcKol (opMmydse, mpesio-

YEeHHOH HaMH:
2

Bm=13+0957, ;

ME qac MM PT. CT.

Jlns BceX NaMbHEHINHX PacyeToB IPHHHMaeM:
§ g==ty=10° C; Dy==D;==6,2 e/xe; b=T730 mm prt. CT.
Besmuuny Y, BbluuciaseM no QopMyse, BbiTeKaloUleir M3 XapakTe-
PUCTHIECKOTO ypaBHEHHs! IJIs BO3AyXa:
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Tabauya 1
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= e 2| M7,
0y + 273
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Ilppy  npuHATHIX  3HaveHmsix
HCXORHBIX BeauyuH (opmyna aaa A
npuoGperaer BHA:

1,3
(—v— + 0,95) (61+273)
484

A=

Jla1l BBISICHEHHSI IOrPeIIHOCTH,
AaBaeMoi NPHOJHKEeHHBIMH GhopMy-
gamu (13—22) no cpaBuennio ¢ 60-
Jiee TOYHBIMH (opMyaamu (5—11),
OpousBefeM NPHMEpHHH  pacueT
npouecca CyIIKM 10 BCeM 5THM
dopmynaM nasa cemMH cekuuil rops-
yeif Kamepwol (opu Rl =Zoo).

Mz dopmyn (65—11) BuaHo, uto
¢popmyast (13—15) cranoBarca me-
Hee NPHTOXHEIMH NPH MaJjbiX 3Ha-
YRITHAX Um H OOVIBIIHX 3HAYCHHAX
(él‘. Vimes B BuIy NpOBEpKY Ipu-

3

POJHOCTH TIPHOGJHIKEHHBIX (opMy
npH HeBJarolnpHATHHX  YCJIOBHAX,
npuMeM:

v, =0,1 #xfcex; g—"l =0,3;

8, =150°C; 1/=0,25 .

Pesynsrater pacueros npubene-
Hpt B Taba. 1.

M3 Ttabu. 1 Bumuo, uro maxe
IpH  HeOJaTONPUSTHBIX  YCJIOBHSAX
(BCcTpeEYAIOIUXCsT PENKO) Npub/IH-
*eHHbBIe QOPMYJB 1O CpPaBHEHHIO
¢ Goviee TOYHBIMH JJIs1 BCefl KaMepbl
B LEJOM JAOT PacXOKAEHUS, AJs
IIPAKTUKA He CyliecTBeHHbre. Beuay
ITOr0  JJIsi TNPaKTHYECKHX HeJei
MOXKHO DEKOMEHJIOBATb PaCyer Cy-
IIHJKH [0 KaMepaw.

IIponsBenemM npoBepounbie pac-
versl cymmaok BUCXOM-1 u
TTH-8, noss3ysich X NaCHOPTHHI-
MH JaHHBIMM, IPH CHIDKEHHH BJIaK-
HOCTH 3€pHa B cyliujaxe Ha 69%.

3amaHus W pesyabTaThl pacye-
TOB NpHUBeAeHs B Taba, 2.
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