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BBEJAEHHUE

3a mocieaHHE TOIbl B arpapHoil monuTuke Poccun mpowmszonuiu
CEpbE3HbIE HW3MEHEHHUs, Ojarojgapsi TOMY, UYTO CEJIbCKOE XO3SMCTBO
OTHECEHO K IPUOPUTETHBIM OTpaCisM. CeNnbCKOE XO35IUCTBO SABJSECTCSA
HEOTBHEMJIEMOUM OCHOBOM arpOpOMBIIUIEHHOTO KOMIJIEKCA rOCYAapCTBa.
B arpapHoii cdepe ymanoch MNEPENOMUTHh CHUTyallMI0 K JIy4IIEMY,
oOecreunBarouii 3aMETHBIH POCT MPOU3BOACTBA MPOAYKIIMHU. 3aMETHO
aKTUBU3UPOBAJICS MHBECTUIIMOHHBIN MPOIIECC, TAKKE HAOUPAET 00OPOTHI
TEXHUYECKOE MTEPEBOOPYKEHHUE CEIBCKOTO XO35MCTBA.

YyeOHoe mnocobue «3epHogvle  Kyavmypsl —  OCHOBHOE
pacmumenbHoe Culpba 071 NPOU3EOOCHEA NPOOYKMOE NUMAHUA)
COCTaBJIEHO UIS JOIOJHHUTEIBHOU CAMOCTOSATENBHOU ITOATOTOBKHU
CTyAEHTOB HamnpasieHUs moArotoBku 19.03.02 [IpoxykTel nutanusa u3
PAaCTUTEIIBHOTO CBHIPbSI MO COOTBETCTBYIOIIUM TE€MaM JUCIUILINH
npoQeCcCHOHAIBLHOTO 0OJIOKAa M COCTOMT M3 CEMU TJIaB, B KOTOPBIX
MIPEJICTABIICH MAaTEPHUaJ B JIOTUYECKOW MOCIENOBATEIBHOCTH.

B rnasa 1 npuBeneHO MHOXECTBO (PAKTOPOB, pa3IMUHBIX 1O CHUJIE,
XapaKkTepy W UINTEIBHOCTH, BIWAIOIIMNX HA KA4YE€CTBO M COXPAHHOCTh
PAaCTEHHEBOIYECKOM  TMPOAYKIIMH,  HOCAIMMUX  CYOBEKTUBHBIA U
O0OBEKTUBHBIN XapaKTepHhl.

['maBa 2 mocBsillleHA HAy4YHBIM MPUHIUIIAM YaCTUYHOTO WU
MOJIHOTO TTOJABJICHUS TPOUCXOAIINX B PACTEHUEBOUECKON MPOTYKIIAH
Py €€ XpaHEHWU WM KOHCEPBUPOBAHUU OHMOJIOTHYECKUX IPOIECCOB.
Beinensercsi, corimacHo knaccupukanuu HUKUTUHCKOrO, 4YeThIpe
HAay4YHbIX [PHUHIWNA XPAHECHUS CEIIbCKOXO3AMCTBEHHBIX IPOLYKTOB:
0103, anabuno3, IeHoaHab1o3 1 adKo3.

B r1maBe 3 oOmnmMChIBaeTCA XapaKTEPUCTHUKA 3€pHA M CEMSH:
AHAaTOMUYECKOE CTPOEHUE 3E€PHOBBIX KYJIbTYP; XHUMHUYECKHI COCTaB
pa3IMYHBIX BUIOB 3epHa. [[puBoauTCS KiaccubuKalus o XuMu4ecKoMy
COCTaBY 3€pHa U CEMsIH.

B rnmaBe 4 paccmarpuBaroTcs (PU3MYECKHE CBOMCTBA 3EPHOBOM
MAacChl, TaKW€ Kak: CBIIy4YeCTh, CAMOCOPTHPOBAHUE, CKBAKUCTOCTb,
COpOLIMOHHBIE U TEIIO(U3NUECKHE CBOIMCTBA.

B nmsaroit rnmaBe packpbIBalOTCS (DU3MOJIOTHYECKUE MPOIECCHI,
MIPOUCXOISAIINE B 36PHOBOM Macce NMpU XpaHEHUHU; (DaKTOPHI, BIUSIONINE
Ha HWHTECHCUBHOCTH [IBIXaHHUS 3€pHA; SABJICHUS CaMOCOTPEBAHUA W
IPOpacTaHusl; yCIOBHsI, 00ECIIeUnBaIOLIMe MOCICYOOPOUHOE CO3PEBAHME



B 3€pHE U CEMEHAX W MPOBOIAIINE K YIYUIIEHUIO UX TEXHOJIOTHUYECKUX
CBONCTB.

B mecToii riaBe ONUCHIBAETCS XapAKTEPUCTHKA MUKPOQPIOPHI
3€pHOBBIX Macc: canmpo@uTHbIC, (PUTOMATOTEHHbIE M MATOTCHHbBIC MJIS
YeJI0BEKA U JKUBOTHBIX MUKPOOPraHU3MBL.

B 3akmrouuTenbHOW TiaBe 7 NPUBOAATCS  MEPOIPUATHS,
MOBBILIAOIINE YCTOUYUBOCTDh 36PHOBBIX MACC MPHU XPAHEHHH.

K kaxno#t rmaBe chopMynrpoBaHbl BOMIPOCHI AJI1 CAMOIMOATOTOBKH,
a TaK¥Ke MPUBEIICH CIIMCOK PEKOMEHOBAHHOW JIMTEPATYPHI.



I''TABA 1. ®akTopbl, BJAMSOIINE HA KAYeCTBO U COXPAHHOCTD
PACTEeHUEBOAYECKOM NMPOAYKIUHA

1.1. daxkTopbl, BJAMSIONINE HA KAYeCTBO NPOAYKIIMH
pacTeHreBOACTBA NPH XPAHEHUH

Ha xayecTtBO pacTeHMEBOOUECKOM TPOAYKIHM B MPOLECCE
XpaHEHUS BIUSET MHOXKECTBO (DAKTOPOB, pa3IMYHBIX IO CUJIE, XapaKTepy
U JUIITENbHOCTH. WX  moapa3iensitoT Ha  KOHCTPYKTHBHBIC
(maHupyeMblie), TMPOU3BOJACTBEHHBIE, OOpallleHUs] | pealu3allui,
DKCIUTyaTallMOHHBIE.

Kaxnapiii u3 3TUX (PaKTOPOB MOXKET HUMETh CYOBEKTHUBHBIM WU
00BbeKTUBHBIN xapakTep. CyObEeKTHBHBIM XapaKTep MPOSBISETCA MPH
HEMOCPEACTBEHHOW  CBSI3M  KA4eCTBA XPAHUMOW MPOIYKUUH C
JESITEIbHOCTBIO YEJI0BEKA. 210 YPOBEHb KBaTU(DUKALIH,
00111e00pa3oBaTEIbHbI U KYJIBTYPHBIM ypOBHH, JIMUHBIE CBOMCTBA U
YCTPEMIICHHUS], 3aUHTEPECOBAHHOCTh PA0OTHUKA B PE3yJbTaTe Tpylda U
T.11. Ciozla e cJIeAyeT OTHECTH (DaKTOphI, CBSA3aHHBIE C ICHUXOJIOTHUEH
YEJI0BEKA, CO CIIOKUBIIMMUCS MTPUBBIYKAMHA Y HABBIKAMU.

K o0bexkTuBHBIM (hakTOpaM, BIMSIONIMM Ha Ka4eCTBO, OTHOCHT:
TEXHUYECKUE, OPTraHU3alMOHHBIC, YJKOHOMUYECKHE — BCE ATO YCJIOBHUS
TpyZa.

Texuuueckue pakTopbl CBA3aAHBI C 000PYAOBAHUEM, IPUMEHSIEMOM
TEXHUKOMH, T. €. CPEACTBAMH ITPOU3BOJICTBA MPU CO3JAaHUU, OOpAIICHUH U
noTpedsieHun npoaykiuu. K opraHuszanmoHHbIM (akTopam OTHOCST
OpraHHU3aIMIO TPY1a, K SKOHOMUYECKUM — (DOPMBI U YPOBEHb 3apa0O0THOM
MJaThl, YPOBEHb M CTPYKTYPy CEOECTOMMOCTH TMPOAYKIHUH, IIEHY
peanm3anuu. Ha ka4ecTBO MNPOAYKIHMM OKA3bIBAIOT BIWSHUE TAaKKE
(bakToOphl COIMAIBHOTO M HJICOJOTMYECKOro Xapakrepa. MXx MokHO
OTHECTH OJHOBPEMEHHO KaK K CyObEKTUBHBIM, TaK U K OObEKTHBHBIM.

O1H (pakTOphl paznuyHbl. IX MOKHO CrpyNIUPOBATH B CEMb 3TAIOB.

1. IloceBHO# MaTepuana — BIMSIONINE (PAKTOPHI HA JAHHOM JTare:
BHUJl, COPT, PENpPOAYKIIHS, IOJATOTOBKA CEMSIH K IIOCEBY (OYHCTKA,
o0e33apakMBaHue U IIp.), KJIACC CEMSIH B COOTBETCTBUU CO CTaHAAPTOM.
Xopomuid MOCeBHOW MaTepuan o0ecrneuyrnBaeT APy HbIE BCXOJBI,
OJHOBPEMEHHBIN POCT U PA3BUTHE PACTEHU, HAIUB U CO3PEBAHNUE 3EPHA,
oOpa3oBaHWE W pa3BUTHE IUIOJOB, KIyOHEIIOA0B, KOPHEIIOJOB,
nykoBull. [ToceB ceMeHaMu HU3KUX KOHAUILINHI BBI3BIBAET CIBUT PA3BUTHS
OTACIBHBIX PACTCHHUH M MOXET CIYXUTh NPUYUHON OOJbIION
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Pa3HOKAYECTBEHHOCTH BBIPAIIEHHOTO YpOXKasg U TMOHWKEHHOW €ro
CTOMKOCTH mpu XpaHeHuU. OT copTa KyJIbTypbl 3aBUCAT (U3HUUYECKUE
CBOMCTBA, (PU3HOJOTHYECKAsI aKTUBHOCTh €€ MapTHUH, MOTPEOUTEIHCKHE
JIOCTOMHCTBA MPOIYKTOB MepepadoTku. MHOTHE COpTa XapaKTEPU3YIOTCs
Pa3IMYHOM YCTOMYMBOCTBIO IIPU XpaHEHHWHW. PazmenieHne naptui
MIPOIYKIIMK B XPaHWJIMIIAX, PACYETHI 3a MMPOIYKITUIO MPOBOJIAT C YIECTOM
KauecTBa, COPTOBBIX OCOOCHHOCTEH U 1EJIEBOI0 Ha3HAYCHUSI.

2. YcnoBus BbIpalluBaHUs — reorpauyeckoe MojaoKeHue, moysa,
MPEIIECTBEHHUKHU, YIOOpPEHHUs, OpOIleHUE, O0JIE3HU U BPEIAUTEIH BO
BpeMs BBIpALIMBAHUS, METEOPOJOTHUUECKUE YCJIOBHS TOJd, COCTOSHHE
TEXHUKH BO BpeMsi YOOpKH U Ap. [IouBEeHHO-KIMMAaTHUECKUE YCIOBUS, B
KOTOPBIX Pa3BUBAIOTCSA PACTCHHS, OMPEICISIOT pa3Mep Yyposkas,
XUMUYECKHI COCTaB M KayeCTBO MOJydyaeMou mpoaykiuu. Hampumep,
BBITIAJICHUE OCAJAKOB B TMPeAyOOpOUHBIH W YOOPOYHBIM MEPHUOIbI
NPUBOAUT K YBIQXKHEHWIO 3epHAa. B 23TOM cimydae oOHO 0e3
COOTBETCTBYIOIIEH JOpaOOTKH OyA€T HECTOWKUM TIPH XpaHeHuu. PannHue
3aMOPO3KH WM 3aCyIUIMBAs TIOT0/a B TIEPHO]T HAMBA 3€PHA BBHI3BIBAIOT
oOpazoBanue Ae(EeKTHOro 3epHa (MOpPO300OMHOro, MIYILUIOIO) C
MOHMWKEHHBIMU TOKa3aTeNs MM KayecTBa W HEYCTOMYMBOCTBHIO TIPH
xpa"eHuu. [loBpexxaeHrne pacTeHuii BO BpeMsl BbIpAI[UBaHUS TTOJICBHIMU
BPEIUTEIAMU TaK)Ke CHIDKAeT YpokKallh M yXyAIIaeT ero KadecTBO.
[Tonaganue B mapTuu yoOupaeMoi IpOoTyKIIMK PA3IUYHBIX PACTUTEIbHBIX
OCTAaTKOB, & MHOTJAa M BPEIHBIX MpUMeEcEeH TpeOyeT CpOYHON OYUCTKHU H
COPTUPOBKHM OTHUX MMAPTHH, a TaKXKe pa3JeiIbHOTO HMX pPa3MEIICHHUS.
NHorga B 1epuon pa3sBUTHUS PACTEHUM HA HUX Pa3BUBAIOTCA
(GUTONATOTEHHBIE MHKPOOPTAaHW3MBI, BBI3BIBAS pa3lW4yHbIe OO0JIE3HU
pacteHuii. Bce 3TO oOrpaHMYMBAaeT WCIOJB30BAHHUE IPOMYKIIUH I10
IPSMOMY Ha3HAUCHHIO U CHUYKAET CPOK €€ XpaHCHHUSI.

3. YcioBusi yOOpKH — CPOKH U CIIOCOOBI YOOPKH, COCTOSHHE
TEXHUKH M TIOTOJAHBIC YCJIOBHS BO BpeMsl yYOOPKH, YPOKaWHOCTh H
Ha3Ha4YeHUE yOupaeMmon nmpoaykiuu. [loromHbie yclioBUs CyIeCTBEHHO
BIIUSIOT Ha KQ4eCTBO MPOIYKIINH, IO UIekKaIel XpaHeHuto. Hampumep, B
JOKIJTUBYIO TIOTOAY BO BpeMsl YOOPKH 3€pHO YBJIKHSISTCS, TEPSICT CBOM
€CTECTBEHHbIA 1BET (0OecIBEUMBAETCA), B HEM YCHIMBAIOTCS
(bU3M0I0r0-OMOXUMUYECKHE  TPOIECCHl W KU3HEICSITEIbHOCTD
MUKPOOPTaHH3MOB, YTO MOJKET IPHUBECTH K YXYJIIMICHUIO KadecTBa
36pHOBOM MacChl TPH XPAHEHHH, CIOCOOCTBOBaTh BO3HHWKHOBEHUIO
camocorpeBanus. Eimie oauH mpuMep — MOPKOBBL. YOpaHHas paHbIIEC
CpOKa, HEBBI3PEBIIasi, C MEHBIIINM KOJMYECTBOM caxapa M KapOTHHA, C
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MOBBIIICHHBIM COACP’KAHUEM BJIATd OHA TaKKe 00J1ajaeT MOHMXKEHHOM
YCTOMYMBOCTHIO MIPU XpaHEHUHU. Takue KOPHEIIOAbl OBICTPO YBSIAIOT U
nopaxkarorcsi OonesHsMu. Eciu yOparh MOpPKOBR Ha MeECSI] TO3XKE
ONTUMAaJIBHOTO CPOKa, KOPHETUIOABI MEPE3PEBAIOT, TPECKAIOTCA U TaKKe
CTAaHOBSTCSI HECTOMKUMHM MPU XPaHEHUHU.

4. TpaHCTIOPTHUPOBAHUE YPOKasi — BUJI U COCTOSTHUE TPAHCIIOPTA U
Taphl, PACCTOSIHUE MEPEBO30K, BPEMs, MOT0Ja, COCTOSHUE JTOPOT U TIp.
OTOT (aKTOpP COXPAHHOCTH KacaeTcs B OOJIBINCH CTEMEeHH COYHOU
TPOTYKITHH.

C mMoMeHTa nocJie YOOpKHU U JOCTaBKHU €€ K MECTY XPaHECHHS] MOTYT
MIPOUCXOUTH KOJIMUYECTBEHHBIE U KaU€CTBEHHBIC N3MEHEHHUSI TPOTYKITUH.
CrereHp ATUX W3MEHCHHH W BEJIMYHMHA IMOTEPh 3aBHUCIT OT TOTO, Kak
poBeACHBI YOOpKa, COPTHUPOBKA, KaJIUOPOBKA, YIIAKOBKA M MEPEBO3Ka
OPOIYKIMK, OT JalbHOCTU H JUIMTEIBHOCTH TMepeBo3ku. [lpwu
COOJIIOJICHMM BCEX TPAaBWJI KAdeCTBO MW KOJHMYECTBO TMPOTYKIIHH
U3MEHSIOTCS He3HAYUTEIbHO. [Ipu HapylIeHnu MpaBuil KAYECTBEHHBIC U
KOJMYECTBEHHBIC TOTEPHU MOTYT JOCTUTaThb OTIPOMHBIX Pa3MEpOB,
MIO3TOMY JIOCTaBKYy MPOJYKIIUU MOXXHO CUUTATh OJHUM M3 BaKHEHUITHUX
(GakTOpOB CHIDKEHHS TOTepb. HU3KOE KauyecTBO MOCTYyHAaoIMUX B
TOPTrOBYIO CE€Th OBOIIEH YacTO CBSI3aHO HE C WX HUBKHMH COPTOBBIMHU
MOoKa3aTesIMHA, a C TEM, YTO OHHM HE IMPOIUIA COOTBETCTBYIOIIYIO
TOBAPHYIO 00pabOTKY U HEMPABUIHLHO TPAHCIIOPTUPOBAIKCH.

BaxxHbplii pe3epB COKpallleHUs TOTeph W YIYUIICHUS KayecTBa
IJIOJIOB M OBOINCH — MCIOJB30BaHWE COBPEMEHHOU Tapwl. Hampumep,
MPUMEHEHNE KOHTEHHEPOB MO3BOJISET HE TOJBKO COKPATHTH MOTEPU U
COXPaHUTh BBICOKOE KayeCTBO MPOAYKIMU TIPU TEPEeBO3Kax, HO W
MEXaHU3UPOBATh IOTPY30YHO-PA3TPy30YHbIE pPabOThI, YCKOPUTH €€
JIOCTaBKY K MECTY XpaHEHHUS U MTOTPEOUTEII0, COKPATUTh TPAHCTIOPTHBIE
Pacxoipl.

OcoOble TpeOoBaHUsI MPEABIBISAIOT K TPAHCHIOPTHBIM CPEACTBAM.
Hamnpumep, 117151 mepeBo3KH 3epHA UX TOTOBST TAKUM 00pa3oM, UTOOBI TIPH
TPaHCIIOPTHPOBKE 3€PHO HE 3arps3HsIIOCH, HE 3apakalioCh BPEIUTCIISIMH
1 00JIE3HSIMU, HE MOJIBEPTaJioCh BO3ICUCTBUIO aTMOC(EPHBIX 0CAIKOB.

5. IlepBuunas nopaboTka, 0O6paboTKa — CBOCBPEMEHHOCTh, BUJ U
croco0 J0pabOTKU WM O00pabOTKHU, COCTOSSHWE W THUIIBI MaIIWH,
TEXHOJIOTUYCCKHE CXEMbl M PEKHUMBI TEXHOJIOTHYSCKHX OIepaluii.
Hampumep, CTOMKOCTH 3€pHaA MPU XPAHEHUU B 3HAUYUTEIIBHOW CTEIIEHU
3aBUCUT OT TE€X YCIOBHUM, B KOTOPHIX OHO HAXOIUJIOCHh JO MOMEHTa
noctymieHuss B xpadwuiie. CoCTOSHHME TOCTYMAoUEro 3epHa
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YXYJIIAeTCs, €CIM TOCIe YOOPKH €ro He J0padaThIBalOT Ha TOKaX, a
XpaHAT B OTKPBITHIX, HE 3alMIICHHBIX OT BHEIIHHUX YCJIOBHH MeECTax.
3epHO IPHU 3TOM MOXET YBIIAXKHATHCA U Ja)Xe MpopacTtaTh. B 3epHOBYIO
Maccy TMPOHUKAIOT BPEAUTENN XJICOHBIX 3J1aKOB, OOHWTAIONINE B
MPOILJIOTOHUX OPraHUYECKUX ocTarkax. [Ipu OTCyTCTBUHM MOCTOSHHOTO
KOHTPOJISI 3€pPHO MOXET TIOJIHOCThIO HCIIOPTUTBCS  BCIICJICTBHE
CaMOCOTpPEBaHMUSI.

6. XpaHeHue ypokass — MOATOTOBKAa K XPaHEHHIO, CIOCOOBI U
PEXKUMBI XpaHEHUs. BOJbIIyI0 poJib UTpaeT OpraHU3alus KOHTPOJS 3a
XpaHsmieiics  npoaykuueirt. M30exath  HEOOOCHOBAHHBIX  IMOTEPh
MOJIYYEHHOTO YpOsKasi TMO3BOJIUT: TIPaBUIbHAS MOATOTOBKA IPOIYKIIMH K
JUTMTSIIPHOMY XPaHEHUIO, a XPAaHWIHINA — K MPUEMy HOBOTO ypoxKas,
NPUMEHEHHE Ha TPAKTUKE COBPEMEHHBIX CIOCOOOB  XpaHEHWS,;
UCIIOJIb30BAHUE ONTHUMAIBHBIX PEKHWMOB XPaHCHUS] KaKIOTO BHJA
IIPOIYKIIMHM ¥ TPAMOTHOE YIIPaBJICHHE UMH; CBOEBPEMEHHBI KOHTPOJIb H
yXOJ 32 XpaHsencs NpoayKIueH.

7. IlepepaboTka HA  TpeANpUATHSX  —  MepepaboTka U
KOHCEpBHpPOBaHHE (B  IIUPOKOM  CMBICIE)  PACTCHHEBOIUECKOM
MPOIYKIIMH TaK e, KaK ¥ XpaHCHUE B CBEKEM BHJIE, HAIIPABJICHBI HA €€
COXpaHEHHE ¥ TIOATOTOBKY K HCIOJb30BAaHUIO B THUILY WIH
npeaHa3HauYeHbl JUIsl  JallbHEHWIIeW mepepaboTku MpoAyKiuu. B
nepepabOTaHHOW MPOIYKIIMU TMPOLECChl OOMEHa MPEKPAIIAKOTCS.
OcHoBHas 3a7a4ya Mpu mepepaboTKe COCTOUT B TOM, YTOOBI HE CHU3UTH
KaueCTBO TMOCTYIAIOIICH MPOMYKIIMH, a MPH ONPEACICHHBIX YCIOBHUIX
MOBBICUTh €ro. OJTO 3aBUCUT OT TakuxX (PaKTOpoB, Kak perentypa
BBIPa0ATHIBAEMOTO TMPOAYKTa, MPUMEHSIEMOE OOOPYIIOBaHHE, PEKUM
TEXHOJIOTHYECKOT0 TIpolecca. TakWe TMPOTPECCHBHBIC TEXHOJIOTHH
nepepaboTKH, KaK acenTHYECKOe KOHCEPBHUPOBAHUE, CYOJIMMAIIMOHHAS
CyIlIKa, TEXHOJIOTHUS KOMIUICEKCHOTO  HCITOIb30BaHHMS  CHIPhS  C
MaKCHUMaJbHBIM BBIXOJIOM IPOAYKIIMU U JAPYTUE TO3BOJISIOT MOJydYaTh
MIPOTYKIINIO BHICOKOTO KaYeCTBA.

Ha Bcex mepedncleHHBIX JTamax XpaHCHHWS BBIPAIICHHOM
IMPOJYKIIMK PACTEHHUEBOJICTBA OCHOBHBIMU BIIMSIOMNUMH  (HDaKTOpaMu
SIBJISIFOTCS KBaTU(UKAIINS CTICIIUATMCTOB M CTETICHh OCBOCHUS TEXHUKU U
TEXHOJIOTHH.

Takum 00pa3oM, KadyecTBO pPACTCHHEBOMAYCCKON IMPOAYKIIUU
3aBUCHUT OT €€ BUJIOB U COPTOB, OUOJTOTUYECKUX OCOOCHHOCTEH, PaKTOpOB
BHCIIHCH  Cpenbl, arpOTeXHUKH  BO3JCIBIBAHHUS, COPTHPOBKH,
TPaHCIIOPTUPOBAHUS, XPAHEHHS U TIEPEPAOOTKH.
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YtoOBl  BBIPACTUTH W  COXPaHUTh  BBICOKOKAUYECTBEHHYIO
PACTEHHUEBOIUECKYIO0 MPOJIYKIHIO, HEOOXOAMMO 3HAaTh €€ OCHOBHBIC
OunoJiornyeckue 0cCo0eHHOCTH. B nutty u ajist nepepaboTKHU UCTIOIb3YIOT
pa3IUYHBIC OpPraHbl PACTCHUN: CEMEHA, IUIO/ABI, KOYaHBI, JTYKOBHIIHI,
KOPHETUIOABI, COIBETHS, pa3pOCIIMECs JIMCThs, YepelIku, moOeru
3€JICHHBIX OBOIIEH M CTEOJIM. DTHU OpraHbl B TAKOM BHJIC, B KAKOM OHH
ceiiuac ecTh y KyJbTYPHBIX PAaCTCHHM, CO3JaHBI B MPOIECCE 3UPOBATH
CEeMEHa U OCTAaBHUTh IMOTOMCTBO, HE HY)KHBI TAKUE KPYITHBIC TIJIOJIBI, KaK,
HaIpuMep, y apOy3a, IbIHU WU THIKBBL. BCe 3TO HYKHO YelIOBEKY, U OH
0ecco3HaTEIbHBIM WJIM CO3HATEIbHBIM OTOOPOM CO3/1all pa3HOOOpa3HbIe
KyJIbTYpHBIC pacTeHus1. OqHAKO /I TOTO, 9YTOOBI COXPAHUTh y PACTEHUH
BCE MIPUOOPETEHHBIC MU CBOMCTBA, HEOOXOIMMO TIOCTOSTHHO 3a00THUTHCS
00 oOecre4eHUu YCIOBUM, COOTBETCTBYIOIIMX WX OHOJOTHYECKUM

TpEeOOBAHUSIM.
B pacrenueBogueckoi MpOAYKIUHU MOCTAE YOOPKHU MPOJIOIKAIOTCS
CJIOKHbBIE MPOLECCHI KUZHEEATEIbHOCTH: OMOXHUMUYECKHUE

MIPEBPALCHUS, BIXaHUE, UCIIAPEHHUE BOJBI U T. A. /[pIXxaHHE OKa3bIBaET
HauOoOJbIIIee BIUSHUE HAa KauyeCTBO MpU XpaHeHUMU. C HUM CBSI3aHBI
MPEBPALICHUS W PACXOJ YIJEBOAOB, IOTEPS BOABI, IPOPACTAHUE,
nH()EKIMOHHBIE U Pu3noIornueckue 3adoneBanus u Ap. C yBeIMUYEeHUEM
WHTEHCUBHOCTH JBIXaHUS KAYECTBO MPOIYKIIMHU OBICTPO YXYAIIACTCS.

Pe3ko yxynmiaerca KadecTBO XpaHSIWIEWUCS MNPOAYKIUHA IIPH
popacTaHuu. B onpeneneHHpIX yCIoOBUAX MOTYT POPAcTaTh KakK 3€pHO,
TaK U1 MHOTHE OBOIIHBIE KYJIbTYphI. [Ipr 3TOM ¢ pocTKaMu U3 3€pPHOBBIX
BBIHOCUTCSI MHOTO MUTATEIIbHBIX BEIIECTB, @ OBOIIUA CTAHOBSTCS BSUIBIMU
Y HCBKYCHBIMM.

OrpoMHsbIit Bpe XpaHsIIencs MPOAYKIIUH HaHOCUT
camocorpeBanue. [1o 1ercTBuEM BBICOKHMX TEMIIEPATYp HHTEHCUBHOCTD
JbIXaHUs elle OOJIbIlle YCHJIMBAETCS, HAUMHAIOT aKTUBHO Pa3BUBAThHCS
MHUKPOOPTaHU3MbI, U TMPOAYKIUS HOPTUTCI. TaKkyto MpOAYKIHIO HEIb3S
UCIIOJIb30BaTh HU B MHUIIlY, HA HA KOPM CKOTY, HU JIJis IEpEepabOTKHU.

OnHako OJHOW W3 OCHOBHBIX TIPUYMH TOTEPU KayvyecTBa W
KOJIMYECTBA TMPOAYKIMH OCTAIOTCA OO0JIe3HU, KOTOPHIE BBI3BIBAIOTCS
MHKpPOOpPraHu3MaMu. B pacTeHMsIX W WX IUIOJAX COAECPKUTCS MHOTO
BO/IbI, B KOTOPOI paCTBOPEHBI JIETKOIOCTYITHBIE TUTATEIbHBIC BEIIECTBA.
B pesynbrare 3Toro yopaHHbIl ypoxKan CIIyKUT MPEKPaCHBIM CyOCTpaToOM
JUIsl Pa3BUTHUSI MUKPOOPTraHU3MOB, MOTOMY Ha YOpaHHOW MPOJIYKIUU B
MEePUOJ] XPAaHEHHUS TOCENSIOTCS M OBICTPO Pa3BUBAIOTCS BO30YIUTENH
pa3MYHBIX 3a0osieBaHuid. BiusHue 0ose3Hel Ha MPOAYKIIMIO B TIEPUOJ
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XpaHEHUs] OCOOCHHO BPEIHO. DTO OTHOCHUTCS TaKXKe W K BPEIUTEIISIM
MIPOJIOBOJILCTBEHHBIX 3a11acOB. BOPOTHCSA ¢ HUMU B XpaHWIHILAX TPYAHEE,
4eM B T10JI€, 110 CICAYIOIIUM TPUIHHAM:

1) yOpaHHas MPOIYKIUS TEPSIET €CTECTBEHHYIO YCTOHYMBOCTD K
3a00JIeBaHUSAM, TaK KaK IIOCTEICHHO (PU3HOJIOTHYECKHU
ocJiabeBaer;

2) B XpaHWIWINAX 3€PHO, IUIOJABI, OBOIIM HAXOJATCA B
HEMOCPEACTBEHHOM  KOHTakKTe JIpyr C JAPYroMm, 4YTO
CIIOCOOCTBYET pacIpOCTPAHEHUIO 0OJIe3HEH;

3) B XpaHWIMIIAX BO3MOXHOCTH TNPUMEHEHHUS XUMHUYCCKHX
CpeacTB 0OphOBI OrpaHUYEHBI, TaK KaK MPUXOJUTCS HWMETh
JIEJI0 C TIPOIYKTaMH ITUTaHMUSI;

4) HeKOTOpbIe 0OJIC3HW, BCTPEUAIONIUECS TMPU  XPaHCHUH,
u3y4deHbl cinabo, W Il HUX HE pa3pabOoTaHbl HaJEKHBIC
CrocoObl OOpHOBI, MOITOMY OJIMH M3 OCHOBHBIX METOJIOB
OOprOBI ¢ 3a00JIEBaHUSMU TIPU XPAHCHUU — TMOJACPIKAHUE
HOPMAJIbHOTO  (DU3UOJIOTUYECKOTO COCTOSIHUSL TPOTYKIIUH
MyTEeM CO3JaHuUs ONTHMAJILHOTO PeKUMa B XPaHHMIINIIAX.

1.2. daxkTopbl, BIUSIONIAE HA COXPAHHOCTh NMPOXYKIIUN
pacTeHueBO/ICTBA NPU XPAHEHUN

CoxpaHHOCTb TPOAYKIIUHA PACTEHUEBOCTBA TPU XPAHEHUU 3aBUCUT
OT Pa3JINYHbIX (PAKTOPOB, KOTOPHIE MOAPA3AEISIIOTCS HA JIBE TPYIIIIBI:
1) OmoTmueckue GaKkTOPHI;
2) abuotmveckue HaKTOPHI.
buotudeckue GakTopbl CBA3aHBI C KMBBIM HAayalioM, C MPUPOIOH
NpOAYKIUH Kak >KUBOro opranumsdmMa. OHU BecbMa MHOTI0OOOpA3HBI.
AOuoTtnyeckue (PpaxkTopsl — 3TO PaKTOPhl HEKUBOW MPUPOJIbI, YCIOBUS
BHEILIHEW Cpe/ibl, BIUSIOMINE HA COXPAHHOCTD MPOTYKIIHH.
buotnueckue u abnotudyeckne (PaKTopbl COXPAaHHOCTU MPOTYKIIHH
B3aUMOCBSI3aHbl MEXK]y c000i. THTEHCUBHOCTh pa3IMYHBIX IPOIIECCOB
KU3ZHEACATEILHOCTH PACTUTEIBHBIX OPraHW3MOB MOXHO OCIaOWUTh WJIU
YCWJINTh U3MEHECHUEM YCJIOBUM BHEIIHEHN Cpelbl IPU XpaHECHUHU. Takum
o0pa3zoM, abuoTudeckrue (HaKkTOpbl BIUAIOT HA COXPAHHOCTh MPOTYKIIMH
HE TPsIMO, @ KOCBEHHO, Yepe3 HHTEHCUBHOCTh OMOTHYECKUX (haKTOPOB.
Hanbonee nelCTBEHHBIM a0MOTHYECKUM (PAKTOPOM SIBISIETCS
TeMIlepaTypa, MOJIEPKUBAIOIIASICS TPU XpaHeHUW npoaykuuu. OHa
OKa3bIBaCT pEIIAIOIICe BJIUSHUE HAa BEJIIMYMHY €CTECTBEHHON YOBUIM U
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aKTUpyEMbIe MOTEepU MNpoAyKuuu. IIpedenbl oNTUMaNbHBIX 3HAYEHUN
TeMIEPATypbl IS XPaHEHUs IUIOAOB M OBOIIEH HAXOIATCS MEXAY
TOYKOW 3aMep3aHusi U TeMIIepaTypaMH, YCKOPSIOIIUMHU UX CTapEHHUE U
ormupaHue. [[ns OOJBIIMHCTBA BUAOB PACTUTEIBHOW MPOIYKIUHU 3TO
temrepatypbl, Onuszkue kK 0°C, mpu KOTOPBIX 3aMEIJISIOTCA BCE
OMOJIOTHYECKHUE MPOIECCHI.

bonploe BIKMsHUE HA COXPAHHOCThH MPOIYKIIMU OKA3BIBAET TAKXKE
OTHOCUTEJbHAS BIAXHOCTH Bo3ayxa (OBB) B xpanuwmume. /s
TJI0I00BOIIHON MPOIYKIIMU OHA JOJKHA OBITh JOCTATOYHO BHICOKOH (80
- 95 %), yTOOBI IPEAOTBPATUTD €€ YBSIAHHUE U MTOTEPIO Typropa. 3epHo U
ceMeHa HEOOXOAMMO XPAaHUTh MPU OTHOCUTEIBHON BIAXKHOCTH BO3/yXa,
He npesbimaromieit 70 %, 4ToObl Mpe0TBPATUTh COPOITHIO (ITOTIOIICHHE)
BO/ISIHBIX MAPOB M3 BO3/1yXa U YBIAXKHEHUE 3€PHONPOAYKIIMU TaK KaK IPH
TOM 3HAYUTEIBbHO CHHXKAETCA €€ YCTOMUYMBOCTD MPU XPAHCHUU.

['a30BBIM  CcOCTaB BO3AyXa TaKXKe SBIACTCS  BaKHEUIINM
abnotnueckuM (akTopoM. IlOBBIIIIEHHBIE KOHIEHTPALUU JTUOKCH]IA
yIIIepoJa U MOHUKEHHBIE JIO OINPEJICIICHHBIX MPEAEIOB KOHIIEHTPALUU
KHCJIOPOJIa OKa3hIBAIOT MOJIOKUTEIBHOE BIMSHUE HA COXPAHSEMOCTh U
JI€KKOCTb IJIOJ0B Y OBOLIEH 32 CYET CHUKEHWSI UHTEHCUBHOCTH JIBIXaHUS
U OpeJO0TBPAIIEHUS MTOTEPh OT PA3BUTHUSI MUKPOOPIaHU3MOB (THUEHUS U
niecHeBeHus1). Ilpu XpaHeHUM NPOIYKIIMKM B TaKOW Tra3oBOM cpele
CHUYKAETCS UHTEHCUBHOCTh OOMEHA BEILECTB, 3aMEJISIOTCA MPOLIECCHI
CTapeHUs] U OTMHUpPAHUS TKAHEH U 3HAUYUTENBHO MPOIJIEBAIOTCA CPOKHU
XpaHEHUS.

Bo3nyxooOMeH (BeHTWisiLMs) Kak aOuoThueckuit  (akrtop,
BIIMSIIOLIAA Ha COXPAHHOCTh MPOYKTOB, HEOOXOIUM JJIs1 TOAAEP KaHUS
B XpaHWJIMILE PABHOMEPHOTO TeMIIEPaTypPHO-BIAXKHOCTHOTO U Ta30BOTO
PEXKUMOB,  yHAJI€HUs  Mapo- U ra3o00pa3HbIX  MPOJYKTOB
KU3ZHEEATSIILHOCTH 3€pHA, IJIO0B U OBOIIEH B IEIAX MPEAOTBPAICHUS
o0pa30BaHMs KOHJICHCATA BJIAarM Ha UX TTOBEPXHOCTH U 3aTHUBAHUAL.

Baxknyio ponb Opu XpaHEHUHM PACTUTEIbHOW MPOAYKIHMH UTPAET
CTEIEeHb OCBEIEHHOCTH. OBOIIY U TUIOMBI CIEAYET XPaHUTh B TEMHOTE,
0€3 mPsAMOT0 JOCTyMa COJHEYHOI'0 CBETA, TaK KaK Ha CBETY YCKOPSIOTCSA
MPOIECCHI KUZHEEATEILHOCTH U CTAPEHUS, UHTEHCUBHEE Pa3pyIIAIOTCS
OMOJIOTUYECKH  aKTHBHbIC  BemiecTBa  (MUTMEHTHI, BUTAMUHBI),
MIPOUCXOUT MO3eJICHeHUE KITyOHeU KapToders U TOJIOBOK MOPKOBH.

Benuuuny notepp M B II€JIOM COXPAHHOCTh PACTEHUEBOIUECKOMN
OPOAYKIIMM TIPU  XPaHEHUM  ONPENEsAIOT, TJaBHBIM  00pasom,
onmoTmyeckue (pakTopbl, TaKk KakK HWMEHHO OHH OOYCJIOBIMBAIOT
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WHTEHCUBHOCTh M HAIMPABJICHHOCTh MPOIECCOB KU3HEACITEIHLHOCTH.
OCHOBHBIMU M3 TPYIIbl OHOTHYECKUX (PAKTOPOB, BIMSIONIUX HA
COXPAaHHOCTh MPOAYKIIUH, SIBIITIOTCS CJICAYIOIIUE:
1) OMoXMMHYECKHE MTPOIIECCHI, MU MPOIECChl 0OMEHA BEIIECTB,
OPOTEKAOIINE BHYTPU MPOAYKIINH;
2) MHUKPOOHOJIOTHYECKHE MPOIIECCHI, T. €. CTEIEHb BO3JACHCTBUS
Pa3JIMYHBIX MUKPOOPTraHU3MOB Ha MPOLYKIIHIO;
3) pa3BuTHe BpeauTescH (HAaCEKOMBIX, KIICIICH) U IPHI3YHOB B
MPOAYKIIUH.

CoxpaHHOCTb NPOIYKIIMHU 3aBUCUT OT UHTEHCUBHOCTU OTMEYEHHBIX
OMOJIOTUYECKUX TMPOLIECCOB, KOTOPBIE CIEAYET TMPHUOCTAHOBUTH H
3aMeJTUTh, a TI0 BO3MOKHOCTH — MOJTHOCTHIO UCKIIFOYUTD MPU XPaHECHUH.
OcrtaHoBuMcs TOAPOOHEE HA ITUX MPOIIECCAX, CAralolnX OUOTUYECKUE
bakTophI.

K  OHOXMMHMYECKMM  OTHOCST  MPOIIECChl, OOYCIOBJICHHbIE
nerictBueM (EpPMEHTOB caMoM MpOAyKuuu. WHTEHCUBHOCTh UX
MPOTEKAHUS 3aBUCUT OT NPUPOJIbI TPOAYKIIUH, €€ XUMUYECKOTO COCTaBa,
0cOOCHHOCTEN OOMEHa BEIIECTB M YCJIOBUM XpaHeHus. Haubombliee
BIIUSIHUE HA COXPAHHOCTh NPOAYKUMHU MPHU XPAHECHUU OKa3bIBAIOT
JbIXaHUE U TUAPOIUTUUECKUE TTPOIIECCHI.

JlpIxaHue — 3TO Tpolecc, MPUCYIIUM BCEM KUBBIM OpraHu3Mam, B
TOM YHCJIE U PACTUTENBHON MPOAYyKIMU. OHO CBSI3aHO C JEATEIHHOCTHIO
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX (PEPMEHTOB (OKCHJA3) U SIBIISIETCS
BOXHBIM HMCTOYHUKOM DHEPrUU JJis OOMEHa BEIIECTB M TOMAJACpKaHUS
KUBHEJEATEIbHOCTU. J[bIXaHWE — CIIOXKHBIA MPOIECC AUCCUMUIISLINU
(pacnaga) OPTaHUYECKHX BEILIECTB (MpeuMyIIeCTBEHHO
OJTHOMOJICKYJISIPHBIX YTJIEBOJIOB) /10 KOHEYHBIX MPOJYKTOB JbIXaHUS C
BBIZICJICHUEM HDHEPTHHM B BUJIEC TeIUia. BBIIEnstoT nBa BUIA JbIXaHUS
PaCTUTENIBHBIX MPOTYKTOB — a3pOOHOE U aHa3POOHOE.

[Iportecc a’poOHOrO JABIXaHHWS 3aKIIOYACTCS B  OKUCICHUHU
MOHOCaxapoB (TJIIOKO3bI) KHUCIOPOJOM BO3JAyXa M COIMPOBOKIAETCS
noTepel Macchl PACTUTEIBLHOTO OOBEKTA, TMOBBIIICHUEM BIIAXKHOCTH,
BBIJIEJICHUEM OOJIBIIIOT0 KOJMYECTBA TEIUIa U HU3MEHEHHEM Ta30BOTO
COCTaBa OKPY>KAIOLIEr0 BO3AyXa:

CsH1206+ 602 — 6CO2 + 6H20 + sHeprusi.

ITorepu Maccel TpM JOBIXaHUM XPAHSLIEWCS PACTUTEIBHOU
IPOAYKLUA MOTYT JOCTUIaTh 3HAYUTEIBHBIX Pa3MEpPOB, €CINA PEKUMBI
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XpaHEHHUs JAJEKU OT ONTUMAaIbHBIX. Bhienstomuecs: mpu 3TOM TEIIO U
BJlara MOTYT OBbITb NPUYMHOW JAJbHEHIIEro YCUJICHUS IIpoliecca
JbIXaHUsA. ODTO TMPOUCXOJIUT TPHU IJIOXOM BEHTWISIIUU XpaHSAILICUCS
MPOAYKIIHH.

NHTEHCUBHOCTD ABIXaHUS y PA3IMYHON MPOAYKIUH HEOIMHAKOBA!
HU3Kas — Y CYyXOro 3epHa, 00Jiee BhICOKAsi — y TUIOJIOB U OBOIIIEH, TaKk Kak
3TO COYHasi MPOIYKIHS C OOJNBIIMM COJIEpKaHUEM CBOOOHOM BOJBI.
Oco0eHHO BO3pacTaeT MHTEHCHUBHOCThH JbIXaHUA TMPU MEXaHUUYECKHUX
MOBPEKJICHUSX U MUKPOOHOJIOTHUECKUX 3a001eBanusix. OHA 3aBUCUT OT
coJiepaHusg CBOOOAHOM BOJbI B MPOAYKIMHU. Tak, B CHIPOM 3€pHE C
BIIAKHOCTHIO Oosiee 17 % MHTEHCHBHOCTH JabIxaHus Bo3pacrtaeT B 20 - 30
pa3 Mo CPaBHEHUIO C CYXUM 3€PHOM, UMEIOIIUM BIIAXKHOCTh HIke 14 %.
BaxxubIM (pakTOpOM, BIUAIONIUM Ha MHTEHCUBHOCTH JBIXaHUSI, SIBJISCTCS
TeMmnepaTrypa. B onpeaeneHHOM HHTEpBAJI€ TOBBIIIEHUE TEMIIEPATYPHI HA
10 °C npuBOAUT K YBEJIMYCHUIO MHTCHCUBHOCTH JIbIXaHUsS B 2 - 3 pa3sa.
Ha WHTEHCHBHOCTb [BIXaHUS TAKXXE OOJIBIIOE BIUSHHE OKA3bIBAET
ra3oBblii COCTaB BO3AyXa. [IOBBIIICHHBIE KOHIUEHTPAIUU YTIEKUCIOTO
razda W TMOHI)XEHHbIE KOHIEHTPAIIMM KHUCIOpPOJa CUJIBHO TOPMO3SAT
a’poOHOE JIbIXaHWE PaACTUTENIbHON mnpoaykiuu. I[lpu cHUXeHuun
KOHILEHTPAUKU KuciIopona a0 2 % u MEHEe PaCTUTEIbHBIE OPraHU3MBI
MepexXosIT Ha aHA3POOHOE JbIXaHUE:

CeéH1206 — 2CO2 + 2C2Hs0H + sHeprus.

Briaenstomuiicst mpu 3TOM 3TUIIOBBINA COUPT I'yOUTENBHO JEUCTBYET
Ha PaCTUTEIIbHBIE TKAaHU, PUBOJUT K ITOTEPE BCXOKECTH ceMsiH. OTHAKO
Py aHA’POOHOM JIBIXaHUM BBIJICJISICTCS 3HAYUTEIHLHO MEHBINE TeIlia,
4YeM I[P UHTEHCUBHOM a3pOOHOM.

IIpoueccsl  ruaposM3a OPOTEKAOT B PACTEHUEBOIUYECKOU
MPOAYKIIUKA TOJ ICHUCTBUEM THIAPOJIUTHYCCKUX (EPMEHTOB — THIPOJIa3.
NHTEHCUBHOCTD 3TUX ITPOLIECCOB OMPEAEIISIETCI XUMUYECKUM COCTaBOM,
aKTUBHOCTHIO (DE€PMEHTOB, YCIOBHUSIMHU XpaHeHUs. CyIIHOCTh THIPOIN3a
3aKJII0YAETCA B PACIajie CIOXKHBIX OPTaHUYECKUX COCAUMHEHUN 10 Oosee
MPOCTHIX, B 3TUX MpoIleccax 00s3aTeNbHO ydacTBYeT Bojaa. Hampumep,
KpaxMaJl THAPOJU3YETCS J0 TIIFOKO3bI, OCJIKU — 0 aMUHOKHCIIOT, YKUPBI
— 0 TJMIEPUHA W KUPHBIX KUCJIOT. B Haudane XpaHEeHUs THUIPOIU3
MPUBOJIUT K YIYUIICHUIO MOTPEOUTENIBCKUX KAYEeCTB IIJIOJAOB U OBOILEH.
Ho 3aremM ruapoauTuyecKue MpOLECChl YCKOPSIOT CTApEHUE U MOPUY
MIPOAYKIMHU, 3HAYUTEIBHO YXYAIIAOT €€ COXPAHHOCTb.
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Bce OnmoxumMuyeckue mporecchl MOT'yT OBITh 3aMeIJICHBI HU3KUMH
TeMrepaTypamMu XpaHEeHHs U APYTUMHU aOMOTHYECKUMH (haKTOPaMHU.

MuKpoOHOJIOTHYECKHE IPOIECChl — OJHA W3 TJIABHBIX IPUYUH
MOPYH PACTEHUEBOUYECKON MPOAYKIHMH TPH XpaHeHUH. OCHOBHBIMH M3
HUX SBJISIIOTCS OpOKeHUE, THUCHHE U TIJICCHEBEHHE.

MukpoOHoIOrHYecKre MpoIecchl Tak ke, KaKk 1 OMOXHMMHUYCCKUE,
MOXHO PETYJIUPOBATh U3MEHEHHUEM OMOTUYECKUX (PAaKTOPOB.

3HAYMTEILHO CHUKAIOT COXPAHHOCTh MPOAYKIIUH TIPH XPAaHCHUHU U
HaHOCST OOJIBIION yIEepO pa3IMYHbIC BPEIUTEIN — HACEKOMBIC M KJICIIIH,
a TakkKe TpbI3yHbl. OHU YHHUYTOXKAIOT MHUIIEBBIC MPOIYKTHI, 3arPSI3HSIIOT
WX CBOMMH BBIJCICHHUSIMH, SIBIISIIOTCS TMEPEHOCUMKAMHU BO30YIUTEIICH
WHPEKIUOHHEIX 3a0oiieBannii. C BpeauTelIIMA HEOOXOIWMO BECTH
O00pp0y, KOHTPOJHMPOBATh WX YHCICHHOCTH M BPEJIOHOCHOCTH, Ha
KOTOPYIO TaKXe BIHAIOT (PaKTOPHI BHEIITHEH CPE/IBI.
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I''TABA 2. HayuyHble NIPUHIUIIBI XPAHEHUSA U
KOHCEPBUPOBAHUSA PACTEHUEBOIYECKOM MPOAYKIUHN

B ocHOBe Bcex cmoco0OB XpaHEHUS WM KOHCEPBUPOBAHUS
MPOIYKIIMH, TPUMEHAEMBIX B MPAKTUKE, JIKAT MPUHIUIBI YACTUYHOTO
WIM TIOJHOTO TIOJABJICHUS TIPOUCXOASAIIMX B HUX OHOJOTHYECKUX
npoiieccoB (OnoTuueckux (¢akTOpoB, BIUAIONIMX HA COXPAHHOCTB).
[Tpodeccop 4. 5. HukutuHCKui cUCTEMAaTH3UPOBAIT 3THU MMPUHITUIIBI, Ja
UM  TIOJIHYIO  XapaKTePUCTHKY. CormacHo KJ1acCU(pUKAITIU
HUKUTHHCKOTO, BBIAEISAETCS YEThIPE HAYYHBIX NPUHIUIIA XPaHCHHUS
CEIbCKOXO3SIUCTBEHHBIX MPOJIYKTOB: OuU03, anabuos, yenoanabuos wu
abuos.

2.1. buo3s

buo3 (ot rpeu. bios — xu3HB) — COXpaHEHHE PAaCTEHHUEBOIYECKOI
MPOAYKIUHA HA OCHOBE 3aIllIUTHBIX CBOMCTB caMOM MpOoAyKIHH. PacteHus
U IUIOJBI CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp TMPEACTABISIOT COOOM
CJIO’KHBIE MHOTOKJIETOYHBIC OPTraHW3MBbI, 00JIaal0IINe YCTOMYUBOCTHIO
(MMMYHHUTETOM) K BO3JIEMCTBUIO JPYTrHX >KUBBIX CYIIECTB, a TaKkKe
HEONaronpusTHbIX (PaKTOpoB OKpykawuieil cpenbl. [lpuHnun ouosza
MPEJCTABIICH ABYMS BUIAMHU: 3Y0U03 U 2eMUOUO3.

Jy6uo3, T. €. NOJHBIN (MCTUHHBIN) OK03, TPEAIONIaracT COXpaHEHUE
MPOAYKIIUK 0€3 KaKOro Obl TO HU OBLJIO HAPYIICHUS €€ IIEJTOCTHOCTH WU
OTJICJICHUSI TUIOJIOB OT PAacTEHHUs JO MOMEHTa HCHOoJib30BaHUA. Tak
COXpAHSIOT LBETHl B (paze OyTOHM3AMU 1O HUX CPE3KU, TOTOBYIO K
BBICAJIKE HAa TIOCTOSIHHOE€ MECTO paccaay, OBOIIM, SITOAbI M IIBETHI,
MOJIYYCHHBIE MTyTEM BBITOHKH PACTEHUI B HECE30HHOE JJISI HUX BPEMS.
YacTto B noJie KanycTy 0eT0OKOYaHHYIO MO3JHECTIENBIX COPTOB 10 CPE3KU
KOUYaHOB IMOJIBEPTatOT BO3AeHCTBUIO HU3KUX Temmepatyp (ot 0 1o -2 °C u
KPAaTKOBPEMEHHO — 10 -4...-5 °C), crnocoOCTBYIOIIMX HAKOIUICHUIO B
JUCTBSIX  OOJIBIIIOTO  KOJMYECTBA  CaxapoB, IIOBBIMIAIOIIAX €€
TEXHOJOTHYECKYIO IIEHHOCTh MPH KBAIICHUH.

l'emubuosz — moiyOHMO3, YacCTUYHBIM OHMO3, OCHOBBIBACTCS Ha
3aIIUTHBIX CBOWCTBAX, YCTOWYHMBOCTH IIJIOAOB (3€pPHOBOK, CEMSH,
KJIyOHEeH, KOpHEH, KOPHETUIO0B, TYKOBHII, ITO | T. [I.), OTACICHHBIX OT
pactenuil nipu yoopke. [Ipu 3ToOM COXpaHHOCTh MPOAYKIIUU 3aBUCUT OT
OCOOCHHOCTEH M YCJIOBUW €€ XpaHeHMs. 3Has 3alllUTHbIE CBOMCTBA
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POJIYKTOB, UX XpaHEHUE OPTaHU3YIOT B Mpeesiax 0e30MacHbIX CPOKOB.
D710 BaKHbIN U 3G (PEKTUBHBIN MPUHIIUI COXPAHEHUSI POYKIIUH.

2.2. AHaOu03

AHabuo3 — COXpaHEHUE MPOAYKIIMUA B COCTOSIHHM, MPU KOTOPOM
PE3KO 3aMEIJIAEeTCS WM TMOJABISIETCS KU3HEACSATEIbHOCTh KIIETOK
CaMoOro MpOAYKTa W KUBBIX KOMIIOHEHTOB, BXOAsAIUX B Hero. Ilpu
BO3HUKHOBEHUU OJArOMPUSITHBIX YCIOBUM OMOJIOTHUYECKUE MPOIIECCHI B
OpPOAYKIHUH AKTUBU3UPYIOTCSI, M OHA JIETKO MOXET MOTePATh
MOTPEOUTENBCKYIO IIEHHOCTh. BBECTH MPOAYKT B COCTOSIHUE aHAOMO03a
MOYHO pa3IUYHBIMU crioco0amu. MI3BeCTHO HECKOJIBLKO BUJIOB AHAOUO3A:
mepmoanabuo3,  Kcepoanabuo3,  ocmoawnabuo3, — ayudoaHabuos,
HapKoaHaobuo3, aHoKCcUanaduos u Jp.

Tepmoanabuo3s — XpaHeHUE NMPOTYKIINHU MPU TOHUKEHHBIX U HU3KHUX
temreparypax. CTeneHb OXJaXIEHUS 3aBUCUT OT OCOOCHHOCTEM
MPOAYKIUH U XapaKTepa UCIOJIb30BAHUS €€ B TAIbHENIIIEM.

llcuxpoanabuo3 — XpaHEHUE B OXJAKJICHHOM COCTOSHUU.
[Ipomykuus ocTaeTcs OXJIaxIACHHOM, ecinu TeMneparypa ee Huxke 10 °C,
HO He HWxke 0 °C, T. e. 3aMep3aHue ee UCKIoYaeTca. [IpumMeHsoT mis
COXpaHEHHUs 3€pHA, CeMsiH, KapTodess, OBOIIeH, IMIoAoB, sroia. Jlms
OXJIQXKJICHHUSI TPOAYKIUH IIUPOKO HUCIOJB3YIOT CYTOYHBIE (B HOYHBIC
4ackl) U CE30HHBIE (OCEHb, 3UMa) MOHUKEHHS TEMIIEPATyphl BO3AyXa, a
TaKXe XOJIOJUIbHBIC YCTAHOBKH B XPaHUJIUIIAX.

Kpuoanabuoz — XxpaneHue B 3aMOpPOKEHHOM COCTOSIHUH, T. €. MPH
TemnepaTtype 3HauuTeapHo Hke 0 °C. DToT BU aHabno3a 00ecrieurnBaeT
MPAKTUYECKH TOJIHYIO COXPAHHOCTh MPOAYKIIMHU B TCUCHHUE JJIUTEIHHOTO
BPEMEHM U OCHOBAaH Ha NPUMEHEHUUM HCKYCCTBEHHOI'O XOJOJA.
XonmoauibHasi TEXHOJIOTHS TMPEIyCMaTPUBAECT PEXKUMBI U CIOCOOBI
3aMOpaXMBaHUS MPOAYKTOB, a TAK)KE MPaBUia UX OTTauBaHUS.

Kcepoanabuoz — XpaHeHue TPOAYKIMH B CYXOM COCTOSIHUH.
[Iportecc yacTUUHOTO 00E€3BOKMBAHMS MPOMYKIIMA HA3BIBAIOT CYIITKOM.
[IpakTHyecku 5TO OJAWMH W3 TEPBBIX CHOCOOOB KOHCEPBUPOBAHUS
MPOAYKTOB PACTUTEIHLHOTO MPOUCXOKACHUS. Y NANISITh BIary NOJHOCTBIO
U3 TPOAYKIMH HET HEOOXOIWMOCTH, TaK KaK MHKPOOpPraHH3Mam
JOCTYITHA TOJILKO CBOOOJIHAS BOJIa, TOATOMY MPOJOBOJILCTBEHHOE 3€PHO
cymart a0 BiaxHocTtu 14 %, cemena 31akoBbIX — 710 15,5 %, 6000BBIX —
no 15-16 %, a cemena maciau4HbIX KyJabTyp — 10 10-12 % u Huxe B
3aBUCHMOCTH OT COAEPKaHUs B HUX kHupa. KonuduecTBo BObI B CEMEHAX
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HWKE€  KPUTUYECKOTO  YpPOBHS  SABJISETCS  HEOOCTYIHBIM A
MUKPOOPTraHU3MOB, U TAKHE CEMEHA COXPAHSIOTCS C MUHHUMAaJIbHBIMH
MOTEPSIMH.

Ocmoanabuo3 — COXpaHEHHE TMPOAYKIUU TPHU TOBBIIICHHOM
JABIICHUU B Hell. [Iponecchl )KU3HEIEITENbHOCTH B KJIETKaX MPOAYKTa U
MUKPOOPTaHU3MOB MPOUCXOISAT MPU OINPEICICHHOM JaBJICHUU B HUX.
3HAYUTENbHOE TMOBBIINIEHUE HTOr0 JABJICHUS BBI3BIBACT ILJIa3MOJIU3
KJIEeTOK (00€3BOKMBAHKE), MOAABISET OUOJOTUYECKHE MPOLECCHl |
UCKIIIOUAET HEXeNaTelbHOEe pa3BUTHE MHUKPOOOB. JlocTuraercs 3To
BBEJCHUEM B MPOAYKTHl IPEUMYIIECTBEHHO caxapa u conu. [
MOAABIICHUS IPOAKEN, HAXOASIIIMXCS B srojax, oepyt He meHee 60 %
caxapa OT Macchl MpOJyKTa (MPUrOTOBJIEHUE BapeHbs). IIpu cosienuu
OBOIIEH W KBAaIlICHUU KalyCThl COJM O€pyT 3HAYUTEIbHO MEHBIIIE
(2-3%). Conp mnomaBisieT THUJIOCTHBIE MHUKPOOPraHW3MBI M HE
OTPaHUYMBAET PA3BUTHE MOJIOYHOKHUCIBIX OAKTEpUA.

Ayuooanabuo3 — COXpaHEHHE NPOAYKUHUH MPU TOBBIIIEHHOU
KUCJIOTHOCTH TIyTEM BBEJACHHUS B HEE [JOMNYCTUMBIX B MHUIIEBOM
OTHOIIICHUW OPTraHUYECKUX KHUCIOT. ['HUJIIOCTHBIE MHMKPOOPTAaHU3MBI
XOpOLIO pa3BUBAKOTCA Ipu pH = 7, MEPEHOCAT LICIOUYHYIO PEAKIUIO
cpenbl (HeckoabKo OosbIne 7), HO B kucioi cpene (pH < 7) pazButue ux
pe3K0 3aMesieTcd, a mpu pH < 5 MHOrue U3 HUX HE Pa3MHOXKAKOTCS.

JI71s1 IpUTrOoTOBIIEHUSI TPOAYKTOB MUTAHUS UCIIOJIB3YIOT YKCYCHYIO
KUCIIOTY. DTO Ha3bIBAETCSI MAPUHOBAHHUEM, & MOJYYEHHBIE MTPOAYKTHI —
mapuHagamu. Conepkanue ykcycHou kuciotel B Hux 0,6 — 1,8 %.
MapurHaabl FOTOBAT U3 OBOLIEH, IIOJOB.

JI1s1 KOHCEpBUPOBAHUSL BJIAXHOTO 3€pHA, MPEIHA3HAYEHHOTO Ha
KOPMOBBIE  II€JIM, TMPUMEHSIOT HHU3KOMOJICKYJISIpHbIE KapOOHOBBIC
KHUCJIOTBI, MPEXJE BCEro, IMPONUOHOBYIO, MYPAaBBUHYIO, YKCYCHYIO,
B3sThle OTAEIbHO WM B cMmecu (mpemapar KHMK — konuentpat
HU3KOMOJIEKYJISIPHBIX KHUCJIOT) B KOHIIEHTpAMu OK0JI0 2 % OT MaccChl
NPOAYKIUU. B CEeNbCKOM XO34MCTBE IJI1 KOHCEPBUPOBAHUS 3E€JICHOMU
MacChl TPYAHOCWIOCYIOIIUXCA WM HECUJIOCYIOIIMXCS  PAaCTCHHM
VCTIOJIB3YIOT TMPENapaThbl, COCTOSIIINE W3 COJISITHOM M CEPHOM KHCIIOT
(mampumep, K-2, AA3), a Takke aHTPAHUIIOBYIO U COPOMHOBYIO KUCIIOTHI.

Hapkoanabuo3 — TIOJABICHUE KU3HEACSITEIBLHOCTH  KJIETOK
MPOAYKTa U KOMIIOHEHTOB, BXOJAIIMX B HEr0, aHECTE3UPYIOITUMHU
BemecTBamMu  (xiopodopm, sdup). IlpuMensiercss s coXpaHEHUs
pacTUTENIbHOM OMOMACChI MPY MPOBEJACHUN HAYUHBIX UCCIICIOBAHUM.
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Anokcuanabuo3s — coXxpaHeHue NPOAYKIUU 0e3 JOCTyIa KUCIOpOoia.
OTO BO3MOXHO IIPU COAECPKAHWM TPOAYKUHH B T'EPMETUUYECKUX
YCIIOBUSX, KOTJIa KUCIOPOJ PACXOAYyeTCs MPU JAbIXaHUU KOMIIOHEHTOB,
HaXOALIUXCSA B HEW, U HACTYyIIaeT CaMOKOHCepBaLUs
(aBTOKOHCEpBaLMs). Mcrionp3yeTcst pu XpaHEHUH TPOJOBOIBLCTBEHHOTO
Y KOPMOBOI'O 3€pHA, OBOILEH, ILUIOJIOB, TPABIHOM MYKH.

2.3. Illenoanaouo3

Ilenoanabuosz — coxpaHeHHE PACTEHUEBONUYECKOM MPOIYKLUUH B
YCIHOBUSIX, OJIarONPHUATHBIX TSt ONPEACICHHON IPYIIbI
MUKPOOPTraHU3MOB, B pe3yJibTaTe€ 4e€ro B MPOAYKIIUM HAKAIUIMBAIOTCS
BEILIECTBA, MOJABISAIONIME >KU3HEACATEIbHOCTh KJIETOK MPOAYKTa H
KOMIIOHEHTOB, BXOJISIIIINX B HETO.

s CO3JaHUs OIPENICIICHHON HAITPABJICHHOCTHU
MUKPOOHOJIOTHYECKUX MPOLIECCOB HEPEAKO B MPOIYKT BBOAST YUCTYIO
KYJbTYpPYy WIM HAKOIUIEHHYIO Maccy («3aKBaCKy») HYKHBIX MHUKPOOOB.

Hcnonb3yoT JBE€ Tpymnnbl MUKPOOPTAHU3MOB: MOJOYHOKHCIIBIE
OakTepuu W JPOXOKH, MOITOMY Pa3jIMyaloT JIBa BUJIA UeHOAHAOUo3a —
ayuoo- 1 aiko201eyeHoaHabuos.

Ayuooyenoanabuo3 mpeAnosiaraeT Cco3AaHue  OJarompUSITHBIX
YCJIOBUU NI pa3BUTUS MOJIOYHOKHUCIIBIX OaKTEepHil, B pe3yJIbTaTe YEro B
NPOAYKTE HaKaIlJMBaeTcs MojodHas kuciorta (mo 2 %), KoTtopas
MOJABIACT  JKU3HENESITEIBHOCTh  KIETOK  MPOJyKTa,  JIPYTHX
MUKpPOOPTraHM3MOB, a B JaJbHEWINIEM M CaMHX MOJIOYHOKHUCIIBIX
OakTepuil. Ha »Toil OCHOBE IOJYy4YalOT COJICHO-KBAIICHBIC OBOIIIH,
MOYEHO-KBAIIEHbIE TUIOJBI U STOJBI, CHJIOCYIOT 3€JCHYI0 Maccy
paCTECHUH.

Ankoeoneyenoanabuo3 — 3T0 Co37aHue OJArONMPHUATHBIX YCIOBUM
JUISL Pa3BUTHS APOXOIKEH, KOTOPHIE BBIACISIOT B MPOAYKT 3HAUUTEIHHOE
KOJIMYECTBO  ATWJIoBoro cnuptra (mo 14 %), momaBisomero
KUZHEJEATSIBHOCTh KJIETOK MPOJYKTa W KOMIIOHEHTOB, BXOJSIINX B
Hero. [1Iupoko UCTonb3yeTcsl B BUHOCTHH.

[Ipyu kBameHun OBOLICH, MOYEHUHU IUJIOJIOB YAaCTO 3TH JBa BUAA
OpOKEeHHSI MPOTEKAIOT OJHOBPEMEHHO, YTO CIIOCOOCTBYET IMOIYUYCHHIO
MPOJAYKTOB C BBICOKHUMH BKYCOBBIMU Ka4ECTBAMHU.
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2.4. Aouo3

AOMO03 — COXpaHEHHE PACTEHUEBOIUECKONW MPOAYKIIMA HA OCHOBE
MPEKpalllCHUsI B HEW IKUBHEACATEIBHOCTH. Takas MNpOLyKIUA
npeacTaBiIsieT coO0l MEpPTBYIO UM CTEPWIHHYIO OPraHUYECKYH0 Maccy.
Crepunuzanus (ot nat. Sterilis — GecrioaHbli) — 3T0 00€CIUIOKUBAHUE,
T.e. TIOJHOE€ OCBOOOXIEHHE PACTEHHWEBOTYECKOW MPOIYKIMH OT
MHUKPOOPTaHU3MOB U UX CTIOp (PU3NYECKUMU U XUMUYECKHUMHU METOIaMHU.
OcHOBHBIE BUJIBl aduoza. mepmoadbuo3, xumadbuos, Jyyesas U
MeXaAHUYecKas Cmepulu3ayusl.

Tepmoabuosz (TepMmocTepuiuzanus) — o00paboTKa NPOAYKIUHU
MOBBIIIICHHOW TEMITEpaTypOi, OCHOBaHHAs Ha TOM, YTO IIPH HarpeBaHHUU
10 100 °C u BbIIIIE BCE KMBOE IMOTHMOACT, a MPOIYKIMS HEMEIJICHHO
repMeTusupyercsi. Ha 5TOM OCHOBaHO TPOM3BOJCTBO OBOIIHBIX H
TIJIOJIOBBIX KOHCEPBOB B CTEKJISIHHOM WJIM JKecTssHOW Tape. HarpeBanmue
OPOAYKIMK 10 TaKuX TEMIIEpaTyp TMPUBOJUT K CYIIECTBEHHBIM
U3MEHEHUsAM B HEW, a wu3-3a pa3pylieHHs BUTAMUHOB, APYTHUX
OMOJIOTMYECKH AaKTUBHBIX BEIIECTB IWTaTeNbHAs IIEHHOCTh €€
cHukaeTcs. Ecnu npeamnonaratoT XpaHuTh IPOYKT HEMPOIOIHKUTEIBHOE
BpeMs, TO TEPMOCTEPWIM3ALMIO TPOBOAAT TIpu Oojee HHU3KOU
temnepatype (65-85°C). Ilpum Takoii  Temmeparype  KJICTKH
MHUKPOOPTaHU3MOB THOHYT, a B MPOAYKTE COXPAHSIIOTCS BCE MUTATEIbHBIC
BEIIECTBA. OTOT TPHEM HA3bIBAIOT TMacTepu3alei, MO0 HWMEHH
dpaniysckoro Mukpoduosnora Jlym Ilactepa, OCHOBOMOJIOKHUKA
METOJOB TPOMBIIIICHHOTO KOHCEPBUPOBAHUS MPOJYKTOB HA OCHOBE

TEPMOCTEPHIIU3AIIUH.
Xumabuoz  (XuMcTepwinzamnusi) — 00paboTka  MPOTYKIIUU
XUMUYECKUMHU  BEHIECTBAMH,  YOMBAIOIIUMU  MHUKPOOPTAHU3MBI

(aHTHCENTHKaMHU) U HAaCEKOMbIX (MHcekTuuuaamu). [Ipu mpousBoacTBE
IJI0JTOOBOIIHBIX KOHCEPBOB HIMPOKO MCIOJIB3YIOT CEPHUCTYIO KHUCIIOTY.
Crexue GpyKThl 00padaThIBAIOT CEPHUCTHIM aHTHUPUIOM. ITOT MPUEM
Ha3bIBAIOT CyjibduTanueil. MHorue mioAbl U AroAbl KOHCEPBUPYIOT
COpOMHOBOM KHUCIIOTOM, MPUMEHSAIOT OEH30MHO-HATPUEBYIO COJIb.

JU1s1 yHUUYTOKEHUSI HACEKOMBIX B 3€pHE, MyKe U Kpyne 3 (eKTUBEH
npenapar 242 (XJIOPOUKPUH), AJIS 3alIUThl CEMSH M IO0CaJ04YHOTO
MaTtepuaja OT IJIECHEBBIX TPUOOB U APYrol MUKPOMIOPHI UCIOIB3YIOT
IPOTPABUTEIIH.

Jlyuesass ~ cmepunuzayus ~—  YHHYTOXKEHHE B  MPOAYKUIHH
MUKPOOPTaHU3MOB U HaCEKOMBIX yJIbTpa(UOIETOBBIMH,
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uHppakpacHeIMU U Y -mydamu. [Ipumensiercst 1t 00pabOTKH KPYHHBIX
MapTUX TOBAPHOTO 3€pHA, CKOPOIIOPTALLIENCA MPOIYKINH; TAET XOPOLINN
cTepun3yronmid  3pdhext 0e3 H3MEHEHHUs IMHIINEBBIX M BKYCOBBIX
JOCTOMHCTB MPOIYKIHUHU.

Mexanuueckas cmepunuzayus OCHOBaHAa Ha YJaJCHUU U3
OPOAYKIUM MHUKPOOPTaHU3MOB TIPU TOMOINU (UIBTPOBAHUS WU
HEHTPUDYTUPOBAHUS.

[IpuMeHnsieTcss B KOHCEPBHOM MPOMBIIIUIEHHOCTH MIPU MPOU3BOJICTBE
IJI0JIOBO-SITOHBIX COKOB.
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I''TABA 3. XapakTepuCTHKA 3¢pHA U CeMSH
3.1. AHaTOMHYeCKOe CTPOeHHE 3ePHOBBIX KYJbLTYP

3epHOBBIC U 0000BBIE KYJIbTYPhl KJIACCU(PUIIUPYIOT MO IEICBOMY
Ha3HAUYECHUIO, XUMUYECKOMY COCTaBY, OOTAHMYECKUM MPU3HAKAM.

[Io uemeBoMy Ha3HAYEHUIO 3E€PHOBBIE M KYJIbTYpPhl JENST Ha
IIPOJIOBOJILCTBEHHBIE (MYKOMOJIbHBIE W KpYIAHbIE), (ypaxkHble W
TexHuueckue. K MpogoBOIBLCTBEHHBIM OTHOCSAT TIIECHUILY, POXb,
KpYISiHBIE KYJbTYphl (Tpedyuxa, Mpoco, puUc U 1p.); K (QypakHbIM —
SYMEHb, OBEC U KYKYPY3Y; K TEXHUYECKHUM - SSYMEHb TMBOBAPEHHBIH, COIO,
pPOXb M OBec Il mepepaboTku Ha conon. LleneBas knaccudukanus B
OMPEICIICHHON ME€pe HOCUT YCIOBHBIN XapakTep, U €€ MPUMEHSIOT JUIIb
JUIsl TPAaBUJIBHOTO PAaCHpENEeHUs] 3€pHA U CEMSIH B 3aBUCUMOCTU OT
NOTPEOUTENbCKUX CBOMCTB.

[lo GoTaHmYeckUM MpHU3HAKAM 3€pHOBBIE U OOOOBBIC IEISAT HA
OJIHOJIOJIbHBIC (371aKOBBIE U Tpeunxa) u ABYAoJbHbIE (0000BbIe). [[BETHI
pKU, MIICHUIbI, SYMEHS COOpaHbl B COLBETHE — CIOXKHBIN KOJIOC.
Cougetne mpoca, OBca, puca, COPro — METENIKa, KOJOCKH B KOTOPOM
pacmoyio)KeHbl Ha OTBETBIEHUSX OT OCHOBHOTO crepxkHs. Ocoboe
CTPOCHHUE COIBETHUS XapaKTEPHO [Ji1 KYKypy3bl, y KOTOPOW IIBETHI
pazaenbHomnoNbie. [IMOAOHOCAIIMM COUBETUEM KYKYPY3bl SIBISETCS
MOYaToK.

[Inon xneOHBIX 371aKOB — 3€PHOBKY — OOBIYHO HA3BIBAIOT 3€PHOM.
3epHO XJIEOHBIX 3JIAKOB COCTOUT M3 00O0JIOYEK, AHAOCIEepMa (sapa) u
3apojpima. PaznuyaroT rono3epHble KyJbTypbl (MIIEHUIA, TPUTHKAJIE,
POXb, KyKypy3a), IpU 0OMOJIOTE€ KOTOPBIX IIBETOYHBIE TJIEHKH OCTAIOTCS
Ha KOJIOCE WJIM MOYAaTKE, a 3€pHO MOKPBITO IIOAOBBIMUA O00JI0UYKAMHU, U
ieH4arsie (Ipoco, pUC, OBEC, SUYMEHb), Y KOTOPBIX MpU OOMOJIOTE
[[BETOYHBIE TUICHKU OCTAIOTCS Ha 3€pHE MOBEPX IIOJJOBBIX 000JIOYEK.

3epHa MIIEHUYHBIX U MPOCOBUIHBIX XJICOHBIX 3JIAKOB OTJIMYAOTCS
1o popMe, CTPOCHUIO U XapaKTepy MPOpacTaHMUsl.

VY TUnu4HBIX XJIEOHBIX 3J7aKOB 3€pHA YIJIMHEHHOW, OBAJILHOM,
OOUYKOBUJIHOW WJIM BEPETEHOBUAHON (opMbl. BI107Ih HUKHEN CTOPOHBI
36pHa, KOTOPYIO Ha3bIBAIOT OPIONIKOM, MPOXOJUT  OOpO3JIKa,
yIIIyOsstomiascss BHyTph 3epHa. Ha oCcTpoM KOHIE BBHIMTYKJIOW BEpXHEU
CTOPOHBI 3€pHAa, TaK Ha3bIBAEMOM CTEHKH, PACIIOJOKEH XOPOIIO
3aMETHBIM 3apOJbIlI, a MPOTUBOMOJIOKHBIM TYIIOM KOHEL IOKPBIT
OJIHOKJIETOYHBIMHU BOJIOCKaMU — OOPOIKOM.
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3epHa  TUOWYHBIX  3JaKOB  MOPOpPAcCTalOT  OJHOBPEMEHHO
HECKOJIbKUMHU ~KOpEHIKaMHu. 3€pHO MPOCOBUIHBIX 3JIAKOB OBIBAEcT
paznuuHo (OpMBl — Y/UIMHEHHOW (3€pHO puca), OKPYIrJoH, MOYTH
IapoBUIHOM (IIPOCO, COPro), HENpaBUIbHOW (KyKypy3a). 3apOjblll
pacIoNiOKEH B HUYKHEW 4acTW 3€pHA. 3€PHO IMPOCOBHUJIHBIX 3JIAKOB HE
UMEET HU OOpO37KU, HU OOPOKH; TPOPACTAET OHO OJTHUM KOPEIIKOM.

[To BpemeHu noceBa U CTaAUsAM Pa3BUTHUS MIIEHUILY, POXKb, SUMEHb
NOAPA3IEIAIOT Ha SIPOBBIE U 03UMBbIE. [IepBbie BHICEBAIOT BECHOW, BTOPHIE
— oceHb1o. JIJ1s1 oCTaIbHBIX KYJIbTYp OCHOBHAs (hopMa sipoBasi.

3€pHO 37aKOB U JIPYTUX KYJIbTYP COCTOUT U3 HEOJWHAKOBBIX IO
CTPYKTYype U COCTaBy oOpa3ylmmx ero TkaHel. Paznuunbie
aHATOMHUYECKHUE 4YacTH (TKaHW) 3€pHA, cojepKaluecss B OOJbIIEM WU
MEHBIIIEM KOJIMYECTBE B MOJIy4YaeMbIX U3 3€pHA MPOAYKTaX, MPUIAAIOT UM
paznuyHble OMOXUMHYECKHE, (PU3NKO-XMMHUYECKHE CBOMCTBA M Oojee
BBICOKHME UJIM HU3KHUE NMOTPEOUTETHLCKHE CBOMCTRA.

OnHOVMMEHHBIE TKAaHU B 3€pHE Pa3HBIX KYJIbTYpP HUMEIOT MHOTO
00111ero, HO HE SBJIAIOTCS WISHTUYHBIMU IO COCTaBY M CBONCTBAM.

O00109YKH 3aIIUIIAIOT CeMs OT BO3JICMCTBUS BHEIIHEH cpenpl. VX
JEJAT Ha TI0/I0BYIO (OKOJIOIUIOHYI0) U ceMeHHY10. [1mogoBas o0onouka
COCTOMT U3 TpPEX CIOEB KJIETOK: MPOJOJIBHOr0, MONEPEYHOIO0 H
Tpybuaroro. CemeHHas 00oj0uka (Mepucnepm) TakKe COCTOUT U3 TPeEX
CJI0€B KJIETOK: MEPBBIA CJIOM — U3 MOPO3PAYHBIX KIIETOK; BTOPOW,
HAa3bIBAEMbIN MUTMEHTOM — U3 KPACSIIIUX BEUIECTB, MPUAAIOIIUX OKPACKY
BCEMY 3€pHY; TpeTUi (TMaMHHOBBIN) — M3 HEMPO3PAvYHBIX HAOYXIITUX
kJeTokK. L[BeTouHble miieHKH (y IUIEHYATBIX KYJIbTYP) COCTOAT U3 MOJIBIX
KJIETOK, C OYEHb T'PyObIMU OJPEBECHEBEBIIMMHM CTEHKamMH. B cocTaB
I[BETOYHBIX IUICHOK BXOMST OJPEBECHEBEBINAs KJETYaTKa, CHIJIBHO
WHKPYCTUPOBAHHAS! MUHEPAJIbHBIMU BEIIECTBAMU U JIMTHUHOM, OOJIBIIIOE
KOJIMYECTBO MEHTO3aHOB, HeMHOTO CaxapoB U a30TUCTHIX BEIIECTB.

N3-3a BBICOKOTO COJEp)KaHHUS KJIETYATKH, TEeMHIEIUTION03 |
KpacsuX BEHIECTB IUIOJOBBIE M CEMEHHbIE OOOJIOYKH CHIXKAIOT
MOTPEOUTETLCKME CBOWCTBA MYKH U KPYMbl, yXYIIIAIOT HX IIBET,
KOHCHUCTEHIIMIO ¥ YMEHBIIIAIOT MHUIIEBYIO IIEHHOCTh. [Ipu U3roToBICHUH
ATUX TPOAYKTOB 000JIOUKH MOJIHOCTBIO WJIM YACTUYHO YIAJISIOT.

DHpocnepM (MyYHUCTOE SJIPO) COJMEPKUT 3alacHbIC MUTATEIbHBIC
BEIIIECTBA, HEOOXOIWMBIC ISl Pa3BUTHUS W3 3apOJbIIa MOJIOJOTO
pactenusi. B HeM paznuuaroT nepudepuyecKuil Ciou, MpUiIerarwmmil K
CEMEHHOM 000JI0YKE M COCTOSIIIUM M3 PE3KO OUYEPUCHHBIX, KPYITHBIX
KJIIETOK C CHJIBHO YTOJIIEHHBIMU CTEHKaMH. OJTOT CJOW Ha3bIBAIOT
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aneiipoHoBeIM. KIleTKH alepOHOBOTO CJI0S HAIMOJHEHBI OCITKOBBIMU
BEIIECTBAMHU M 0OTaThl KUPOM. AJICHPOHOBBIN CIIOW y OAHUX KYJIBTYD
(nmeHuIa, poxb, OBEC) COCTOUT M3 OJHOIO psia KJIETOK, Y JAPYTrUx
(STYMEHB) - U3 HECKOIBKUX.

Anetponogviil cnou SHAOCTEPMA COCTABIIET B CPEIHEM OT 6
(mpoco) 1o 13% (situmeHb, 0BeC) Macchl 3epHa. B HeM CoIep>KUTCSI MHOTO
oenkoB — 36-45%, caxapoB — 6-8%, xupoB — 8-9,5%, MUHEpATHHBIX
BemectB — 11-14%, a Takke OCHOBHAs 4acTh HAXOJSIIErOCsS B 3€pHE
ButamuHa PP. Hapsay ¢ BemectBamu, UMEIOIIUMH  OOJBIIYIO
NUTATEIbHYI0O IEHHOCTb, B  AJCHPOHOBOM  CJIOE€  COIEPHKHUTCA
3HAYUTEILHOE KOJNYeCTBO KieT4yatku (7-10%) u nenrto3anos (15-17%),
KOTOpPBIE HE TOJIBKO CHMXKAIOT MUIIEBYIO IIEHHOCTh 3TOW YacTH 3€pHa, HO
U 3aTPYJIHSIOT YCBOCHUE COAEPKAIIUXCS B HEH OEIKOB, caxapoB, )KUPOB.
[Ipu mepepaboTke 3epHA ITOT CJIOH OOBIYHO TAKXKE YJNAJSIOT BMECTE C
000JIOYKOH.

PacnoniokeHHble  MOJ ~ aJl€HPOHOBBIM  CJIOEM  KPYIHBIE
TOHKOCTEHHBIE KJIETKM pa3HooOpa3HOW (OpMBI 3aHUMAIOT  BCIO
BHYTPEHHIOIO  4YacTh  JHJOCIEpPMAa. OTHU  KJIETKH  3arOJIHCHBI
KpaXMaJIbHbIMU 3€pHAMH PA3JIMYHON BEJIUYUHBI, B IPOMEKYTKAX MEXKIY
HUMU HaXOJSATCSl OCIIKOBBIE BEIIECTBA.

My4HuCTOE AP0 PA3IUYHBIX KYJBTYp OOBIYHO COIEPKHUT
kpaxmana 75-80 %, 6enkoB — 12-15 %, caxapoB — 2-9 %, eHTO3aHOB —
1,5-2 %, >xxupoB 10 1%, munepanbpHbix BemecTB — 0,3-0,4 %, kieryarku
— 0,1-0,18 %. IloaToMy 118 TPOAYKTOB, COCTOSIIIUX W3 3HAOCIEpPMA
(MyKka BBICIIMX COpPTOB, MaHHas KpyIa, MOJUPOBAHHBIA PUC U AOP.),
XapaKTepHBI BHICOKAs YCBOSIEMOCTh M MUTATENBHOCTh. OJHAKO Mayioe
CoJIep’)KaHUE B COOCTBEHHO OJHJOCIEPME BHUTAMHUHOB M TIOJE3HBIX
MUHEPAIbHBIX  BEIIECTB  CHUXAET  OMOJIOTUYECKYI0  II€HHOCTD
MOJIy4aeMbIX M3 HEro THUIIEBBIX MNPOIYKTOB. MYyYHHUCTOE SIAPO
coctaBisgeT B cpeaHeM oT 51 % (oBec) no 84 % (mieHuIia) Macchl 3epHa.

3apoovlus COCTOUT U3 KUBBIX KIIETOK, COAEPXKAIIUX MPOTOILIa3My
(muTomasMy ®W  SAPO), HMEIOMMX MSTKYH KOHCHCTEHIHMIO U
OKpAlICHHBIX KAPOTMHOWJAMHU B KEJITHIM LBET. B cocraBe 3apojpliia
MHOro OenkoB (35-40 %), xupoB (15-35 %), caxapo (3-25 %),
MUuHepabHBIX BemiecTB (5-10 %), ButamuuoB, ¢pepmentoB. Kpaxman B
HEM OTCYTCTBYET (32 UCKIIOUEHUEM KYKYPY3bl — 3 %), a KIIETYaTKHA B HEM
HAMHOTO MEHbIIIE, YeM B o0onoukax. Ha nomto 3apojsiina npuxoauTcs B
cpennem 2-3 % wmacchl 3epHa. HecMOTpsi Ha BBICOKYIO MHUIIEBYIO
IIEHHOCTh 3apOojblllia, MPU NepepaboTKe B MYKY U KPYIy €ro CTpeMSTCS
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yAQIUTh, TaK KaK OH TPYAHO MOIAETCS U3MENIBbUCHHUIO0, a COACPIKAITUNCS
B HEM B OOJIBIIIOM KOJMYECTBE >KHUPBI YCKOPSIOT MOPYY MYKH U KPYIIBI
npu xpaneHuu. CoaepKuMoe 3apoibliia, Kak U coJiepKaHrue 000I0UKH,
BIIMSICT HA BBIXOJ TOTOBOM MPOTYKITHH.

Ha numeBpie menu MCIHOIB3YIOT JIMID 3apOIBIIT MINCHUBI (715
MOJIYYSHUS CIISIIUATILHBIX COPTOB XJie0a u BuTamMuHa E) u KyKkypy3sl (11
MOJIYYEHHS Maclia).

OcoO0eHHO HEpaBHOMEPHO B TKaHAX 3€pHAa pacpeiesiCHbI
KJIeTYaTKa, KpaxMall M 30JIbHBbIC JJEMEHTHI. Takoe pacmpeaciicHHe
OCHOBHBIX IHIIEBBIX BEIIECTB B PA3IMYHBIX AHATOMHYECKHX YaCTIX
3¢pHa CYIIECTBEHHO BIMAET Ha UX COJEpPXKAaHHE B MPOAYKTaX
nepepadoTku (MyKa, Kpyna). ITh 0COOCHHOCTH COCTaBa aHATOMUYECKHUX
qJacTell 3epHa MIUPOKO HCIOIL3YIOTCS MPHU CTaHIAPTU3AIUU TTPOIYKTOB
ero TmnepepabOTKH, MPU pacyeTe BBIXOJOB TOTOBOM MPOIYKIMH H
OpraHu3alid  TEXHOJIOTHYECKUX  IporeccoB.  KomndecTBeHHOE
COOTHOIIIEHUE U COCTaB OTJEIbHBIX YaCTEH 3epHa, KaK M COCTaB 3€pHa B
IIEJIOM, HE SBISAIOTCSA CTPOrO TMOCTOSHHBIMH M MOTYT H3MEHATHCS B
CPaBHUTEIBHO IMHPOKUX TMpefeiaXx B 3aBHCUMOCTH OT pPa3IMYHBIX
(bakTOpOB.

3.2. XUMHUYeCKHH COCTAB Pa3/IMYHbIX BUJA0B 3€pHA

JInd  XapakTEepUCTUKHA CBOWCTB M KAa4yeCTBA KaXKJOW KYyJIbTYpPbI
O0COOCHHO Ba)XKHOE 3HAYEHHUE MMEET UX XUMHUYECKHM cocTaB. CpeaHui
XMMUYECKUM COCTAaB PA3JIMYHBIX BHUJOB 3€pPHA HE OJUHAKOB IIO
COJICpKaHUIO OENKOB, YIJIEBOJIOB, *HWPOB, MUHEPAIbHBIX BEIIECTB U
BUTaMUHOB (Tab. 1).

Tabauma 1 — XuMu4eckuil CoOCcTaB pa3IMUYHBIX BUJIOB 3€pHA

Bun zepna| Boga | benku | Kupsl | YraoeBoasl | Kneruarka | 3osa
1 2 3 4 5 6 7

Hwewma |y 01 100 | 17 | 687 2,0 16

MATKas

Hmerma |01 138 | 18 | 66,6 2.1 17

TBEpIas

Poxb 14,0 11,0 1,7 69,0 1,9 1,8

SlumeHb 14,0 10,5 2,1 66,4 4.5 2,5
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[Ipongomkenue Tabauibl 1

1 2 3 4 5 6 7
Kykypyza | 14,0 10,0 4,6 67,9 2,2 1,3
OBec 12,8 10,2 5,3 5,7 10,0 3,0
Puc 12,0 6,7 1,9 63,8 10,4 5,2
IIpoco 12,5 10,6 3,4 61,1 8,1 3,8
['peunxa 13,3 14,4 2,7 58,8 11,4 2,4
dacoip 14,0 23,2 2,1 53,8 3,6 3,3
Cosa 10,0 36,5 17,5 26,0 4,5 55

3.3. Knaccuukanus no XuMmu4ecKoMy cOCTaBY

ITosme3Hble CBOMCTBA 3€pHA W CEMSH PA3JIUYHBIX KYJIBTYD,
BO3MO>KHOCTb U 11€JI€CO00Pa3HOCTh MCIOIb30BaHUS UX HA T€ WJIU MHBIC
eI, a TaKXKe€ HX COXPAHHOCTh OMPEACISIIOTCS, TMPEXae BCEro,
OCOOCHHOCTSIMH MX XUMHUYECKOTO cocTaBa. [[o XUMUYECKOMY COCTaBy
36pHO M CEMEHA pa3JeNsioT Ha TPU T[PYIIbl COIMVIACHO MPUHATOU
KJIaCCU(pHKALIUU:

e (Qoratbl€ yriieBoIamMu (3€pHO 37IaKOBBIX KYJIBTYP U IOl TPEUUXHU;
B [IepecUeTe Ha CYyXO0€ BEIIEeCTBO OHU cojiepxkaT B cpeanem 70-80 %
YTJIEBOJOB, OCHOBHYIO 4acCTh KOTOPBIX COCTaBJseT Kpaxmai, 10-
16 % GenkoB u 2-5 % xKupoB);

e Oorartbie Oenkamu (ceMeHa OOOOBBIX KYJbTYp; OHU COJEpKaT B
cpeanem 25-30 % OenkoB, 60-65 % yriaeBOJOB IIpH MajoMm
KoJinuecTBe xupa (2-4 %), 3a UCKITIOUCHUEM CON);

e Oorarble JXKUpaMu (CeMEeHa MAaCIUYHBIX KYJIbTYpP; OHU COJIEpKAT B
cpeanem 25-50 % sxxupoB u 20-40 % OeIKOB MpU HE3HAYUTEIbHOM
KOJINYECTBE YTIIEBOJOB).

B 3epHe HeOOMbIIYIO0 YaCTh 3aHUMAET BOJIa U 30JIbHBIE 3JIEMEHTHI,
OCHOBHOE€ K€ MECTO NPUHAMICKUT OPraHUYECKUM COCAUHCHUSIM -
YTJIEBOJaM M a30THCTBHIM BEIECTBAM, a B OTJICJIBHBIX CIIyUasiX U KUPaM.
Kpome Toro, B 3epHe HaxonsaTcs (epMEHThI, BATAMUHBI U HEKOTOPbIC
JIpyrue BeuecTBa (MMrMEHTBI, KUCIIOTHI).

Cyxoe, HOpMaJbHO BBI3pEBIIEE 3€pHO coaepxutT 12-14 % Bogpl.
Biiara HaxoauTcsl B 3epHE B CBSI3aHHOM COCTOSIHMU. B Hemo3pesnoMm uiu
yOpaHHOM MpH HEOJArOMPUATHBIX METEOPOJIOTUUECKUX YCIOBUSIX 3€PHE
KOJIMUeCTBO BOJIbI nocturaet 17-19 % u 6onee. [Ipu copepxanuu Biaru
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ceoimie 17 % mosiBAsieTcss CBOOOAHAs BOJAA, YTO CIIOCOOCTBYET
MOBBIINIEHUIO AKTHUBHOCTH OMOXHMHYECKUX IIPOIECCOB W Pa3BHUTHIO
MHUKPOOPTaHU3MOB U MO3TOMY 3HAYUTEIBLHO YXYAIIACT COXPaHICMOCTH
3epHa.

3.4. XapakTepucTHKA yIJI€BO/0B 3epHa

YrieBoapl 3aHUMAKOT MEPBOE MECTO MO KOJIUYECTBY CpEOU
OpraHMYEeCKHX BellecTB 3epHa. OOIIee coaepkaHue yrieBoJ0B B 3€pHE
coctaBisger ot 55 % (ropox) mo 65 % (mmeHwIia, Mpoco U AIp.).
HckimroueHneM sBIeTCs cosi, Coaepxkaas okoso 15 % yrieBonos.

VYrieBoapl TpeACTaBICHBI TJaBHBIM 00pa3oM IMOJHCaXapuIamu,
CpeIu KOTOPHIX OOJBIIYI0 YacTh 3aHUMAET Kpaxmal — OCHOBHOE
MUTATEIHLHOE 3aIMaCHOE BEIIECTBO 3€pHA XJICOHBIX 3J1AKOB, COJICPKUTCS B
BUJIE KpaXMaJlbHBIX 3epeH. M3 Apyrux noaucaxapuaoB B CEMEHaX JIFOOBIX
KYJIBTYp TPUCYTCTBYIOT kiemuamka (yennronosza), BBIIOTHSIIONIAS
3alUTHBIC (QYHKIMH, 2ceMuyeinonosa W neumoszanvl (causucmole
gewjecmea, WU 2ymmu, npomonekmun). B co3peBiieM U HOPMaIbHO
XpaHsAIIEMCS 3€pHE KOJIMYECTBO BCEX CaxapoB (MOHO- U JUCAaXapHUJIOB) HE
npesbiaet 2-7 %. IloBbIlIEHHOE UX COJIEp’KaHUE CBUAETEILCTBYET 00
yOOpKe HEIO3pesioro 3epHa WM 00 aKTUBHBIX THIPOJIUTHYECKUX
npoieccax (BIUIOThH 10 Hayalia MpOpPacTaHusl) IPU XPAHEHUH.

Caxapa B HOPMAJIbBHOM 3€pHE MPEICTABJICHbI MPEUMYILIECTBEHHO
caxapo3ot WIA OTYaCTU peoyYUpYrOUUMU Ccaxapamu — 2aKo30U W
¢pyxkmo3zoi. B 3epHe HaXOIATCSA TaKXKe paguro3a W TaK Ha3bIBaCMbIC
negynezanvl. CoaepkaHue caxapoB B 3€pHE coCTaBisieT 1-6 %, U3 HUX
penyuupyromux Bcero 0,1-0,8 %.

Caxapo3sa, 2noko3a M pykmosa SABISIOTCS BEIIECTBAMU OYEHb
IIEHHBIMU B NUTaHuU. OHM HEOOXOAUMBI Ji TPOIECCOB OPOKEHUS
TeCTa, OKa3bIBAIOT BIMSIHHE Ha OKPACKY KOPKH XJjeba, BKYCOBBIC
CBOMCTBA U KOHCUCTEHIIUIO U3JIETIUIA U3 KPYTIbl U MYKHU.

Knemuamka HaxoauTcs MPEeUMYIIECTBEHHO B 0000ukax 3epHa. B
3€pHE TOJIO3EPHBIX KYJIbTYp €€ coaepxkaHue cocrtariser 2-3 %, B
ieH49aToM 3epHe — 110 8-10 %

I'emuyennronoser nocruratotr 7-9 % B 3epHe MIIEHUIBI U pxH, 10-
13 % — B 3epHe miIeHUYATHIX KyJIbTyp. OHU coliepk’aTcsi B OCHOBHOM B
000JI0YKax 3epHa, OOJIBIIYIO YaCTh UX COCTABJISIOT IMIEHTO3aHbI.
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3.5. XapakTepucTuKa 0€JIKOB 3€pHa U CEMSH

benkn oTHOCATCA K a30THCTHIM BemiectBaM. OHHU JAENSATCA Ha
MpoCThie OenKku (MPOTEWHBI) W CIHOXKHBIE (mpoTeuasl). [IpoTenHbI
NpEACTaBICHbBl  BCEMHM  OCHOBHBIMU  TpyHmaMu:  aibOYMUHaAMU,
enobyIuHamy, nporamunamu W emomenruHamu. Bcee 3TH Oenku
XapaKTepU3yIOTCsl HEOJAMHAKOBOW OMOJOTMYECKON LIEHHOCThIO, TaK Kak
OTJIMYAIOTCS Pa3HOOOPAa3HbIM AMUHOKHUCIOTHBIM COCTaBOM. JTUM H
OOBACHSIETCS pa3auyHasi TEXHOJOTMYECKas U MUIIEBAs LICHHOCTh 3€pHA U
CEMSIH OTIEIbHBIX KYJIbTYp. AnbOymunsl — TIOJHOLICHHBIE OENKH,
COJIEpIKAIME BCE HE3aMEHUMBIC AMUHOKHUCIIOTHI: BAJIMH, JIN3WH, JICBJIHH,
W30JICHIIMH, METUOHUH, TPEOHWH, Tpuntodpan u Qenwnanannd. OHU
IPUCYTCTBYIOT B 3€pHE XJIEOHBIX 3JIAKOB B OTPAHUYEHHBIX KOJIMYECTBAX.
I 106yunel — Apyras rpyInmna noJIHOLEHHBIX OEJIKOB, peICTaBIeHa 0oJiee
mpoko. IX MHOTO B ceMEHax Maciu4yHbIX U O00OBBIX KYJIbTYp, UTO U
ONpENENseT BBICOKYID  OHMOJOTMYECKYK)  ILIEHHOCTb  IOCIEIHUX.
IIponamunsl 1 entomenunsl UMEIOT MEHBITYIO OMOJIOTHYECKYIO IEHHOCTb,
TaK KaK B HUX OYEHb Maj0 HE3aMEHHUMbIX aMHHOKHUCJIOT. JTHU OENIKU
npeo0agaroT B 3€pPHE 3JIAKOB. BBICOKYIO TEXHOJIOTMYECKYIO LIEHHOCTb
UMEIOT OENIKU MIISHULIBL: 2IUa0ut U 21omeHuH, 00pasyroliye npy 3amece
TeCTa YNPYTUil U TUIACTUYHBIA Tellb — KIEUKOBHUHY, 00ECIEUNBAIOULYIO
XOPOIIYI0 POPMOYCTOMUYMBOCTD MIIEHUYHOTO XJ1e0a.

benku cocrasisitoT ot 10 % no 14 % B 3epHE XJI€OHBIX 371aKOB.

Du3uKo-XMMHUUECKUE CBOMCTBA OETKOB 3€pHA PA3HBIX KYJIBTYP
HEOJIMHAKOBBI, YeM B 3HAYUTEIHHOU MEpE U ONPEEsIeTCs] TOBAPOBEIHO-
TEXHOJIOTUYECKOE Pa3INUUe MOTYyYaeMbIX U3 HUX MPOAYKTOB. OCOOCHHO
CYIIECTBEHHBI ~ pa3fn4yHasi CIOCOOHOCTh OenkoB K HaOyxaHWHIO,
00pa30BaHuUIO CBA3HOTO TECTA, MENTU3AINH, a TAKXKE YCIOBHS U CKOPOCTh
UX TEIUIOBOW JeHarypaiuu. Tak, Oenku pxu HamboJiee CIOCOOHBI K
HEOTPaHMYCHHOMY Ha0yXaHWI0, TEeNTH3allid W O0pa30BaHUIO BS3KON
HERJIACTUYHON Macchl, OEJKHU MIIEHUIBI — B OCHOBHOM THAPOQUIbHBIC
BOJIOHEPACTBOPUMBIC, MpU HaOyXaHMM OOpa3yroIlue dIACTUYHYIO,
XOpOIIIO PaCTHKUMYIO KIEHKOBHHY, a O€JIKM OBca, puca, mpoca,
KYKypy3bl - B OCHOBHOM HEpPAacTBOPUMBIE, CJa0OHaOyXaromue Hu
HE0Opa3yrolue AMACTUYHON CBA3HOM MaccChl (TecTa).
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3.6. XapakTepucTHKA KMPOB (JIUITHUIOB) 3€PHA U CEMSH

PacturenbHble XUPHI (Macja) MO0 KOHCUCTEHIIMU KUAKUE, TaK Kak
COCTOSIT TJIaBHBIM 00pa3oM M3 HEMPEACNIbHBIX KHUCIIOT JKUPHOTO Psfa:
0JICUHOBOU, JIUHOJIE80U W JTUHOJIEHOBOU, COOTBETCTBEHHO C OJHOU, JBYMS
WA TpeMsl JBOMHBIMM CBS3SIMU. B 3aBUCUMOCTH OT COOTHOIICHUS
[JIMIEPUJIOB  ATHUX KHCIOT PE3KO MEHSIOTCA CBOWCTBA JKUpa U
BO3MOKHOCTH €TI0 UCIOJb30BaHUs. B CBSA3U C 3TUM pacTUTEIIbHBIC MacCJia
KJIACCU(UILIUPYIOT HA CIACIYIOIINE TPYIIIIbI:

1) BeIcBIXafomue (JIBHIHOE Maciio) — OBICTPO BBICHIXAIOT,
MO3TOMY MCTIOJIB3YIOTCS IS TTOYyYCHUS HATypaIbHON OH(BI
U JIAaKOB, TAIOIIUX YCTONYUBBIC TNICHKU-TIOKPBITHUS;

2) MoyBBICHIXaOIIKE (TIOJCOJIHEYHOE, COCBOE) — 3HAYUTEIBHO
cnabee BBICHIXAIOT, UMCIOT BBICOKYIO IHINEBYIO IIEHHOCT,
colep)karcs B 3€pHE 3JaKOB  (MPEUMYIIECTBEHHO B

3apoJIbIIE);
3) HeBbICHIXaoOIIMe  (OJMBKOBOE, PAamcoOBOE, apaxHCOBOE,
KaCTOPOBOE U3 KIICIIECBHMHBI) — HE CIIOCOOHBI BBICHIXATh,

UCIIOJIB3YIOTCS B TEXHUKE, MEIUIIMHE U Ha TTUIICBBIC TIEITH.

Kupsl (Macio) HaxoasATCs B 3€pHE 371aKOB, 000OBBIX U B TPEUUXE B
HEOOJILIIOM KoaudecTBe — OT 2 % mo 6,2 %. Toabko ceMeHa cou
coaep:xkat ooisiee 17 % xkupoB. JKupsl 3epHa XapaKTepU3yOTCsI BBICOKUM
coaepkanueM (0ozee 75 %) HEHACBIIIEHHBIX )KUPHBIX KUCIIOT U 10 3TOU
IMPUYHHE JIETKO OKHUCIIIOTCS. OKHUCICHHE KUPOB SIBISCTCS TMPUIHMHOM
MPOTOPKAHUSI MYKH U APYTUX 3€PHOBBIX MPOIYKTOB.

B 3epue copepxarcs Takke BUTaMHMHBI. [Ipeobmamator
8000pPACMBOPUMBLE BUMAMUHBL — MUAMUH, PUOOPAABUH, NUPOOOKCUH,
nanmomenogas kucioma u Huayun. VI3 sorcupopacmeopumuvlx sumamunos
36pHO COJICPKUT B 3HAUYUTEIBHOM KOJIUYECTBE mMOKOGepovl W
HEOO0JIBIIIOE KOJTUYECTBO fS-Kapomuna.

30/ibHBIE JJIEMEHTBI COJIEPKATCA B 3€pPHE IMIIEHUIIB, PXKU U
KyKypy3bl B kosimuectse 1,2-1,7 %, B 3epHe 6000BbIX — 2,8-5 % u B 3epHE
IeH4YaTeix KyabTyp — 2,4-3,9 %. B 3epHe HaxomsTrcs Kak
maxposiemenmol (hocghop, kanvyuil, Kanuil, HAMPUIL, MASHUL, Hcele30 u
Ip.), TaK U Muxposnemenmol (Mapeaney, meos, ceien, oo u ap.). Maxpo-
U MUKpodieMeHmbl 3€pHA HMMEIOT OOJbIIOe 3HAUYCHHUE B MHUTAHUH
YeJoBeKa.

30



I''TABA 4. ®du3un4eckue CBOMCTBA 3¢PHOBOI MaCChI
4.1. CpinmyuyecTh

3epHOBass Macca MPEACTaBISIET COOOH COBOKYITHOCTH OOJIBIIIOTO
KOJIMYECTBA YaCTHUI] pa3andyHoM ¢GopMbl U pasmepoB. OHa obOnagaer
BBICOKOM TOJBUXHOCTBIO, CIIOCOOHA CKOJB3UTh M CKaThIBATHCS IIO
HAKJIOHHOM MOBEPXHOCTH, 3AMOJIHATh XPAHWINILA U €eMKOCTH Pa3IndHOM
KOoH(pUryparuu. 3To CBONCTBO 3€pPHOBBIX MacC HA3bIBAIOT CHIMYYECTHIO.
Coinyyecmsp XapakTepuU3yeTCsl yeloM MmpeHus 3€pHa O TOBEPXHOCTh
KaKoro-1mbo Marepuania.

Yeon mpenus — 3T0O HAUMEHBIIWMKW YIroJ, MPU KOTOPOM 3E€PHO
HAYMHAET CaMOTEKOM JIBUTAaThCS IO HAKIOHHOW TuIockocTH. [lpwm
CKOJIBLKEHUU 3€pHA MO 3€pPHY €ro Ha3bIBAIOT YIJIOM €CTECTBEHHOTO
OTKOCa WJIM yTJIOM cKaTa (T.e. yroia MeXIy JAHaMeTpOM OCHOBAHUS H
oOpasymolier KoHyca, TMOJydYallierocs IpU CBOOOJHOM TMaJeHUU
3€pHOBOM MacChl Ha TOPU3OHTAIBHYIO TIOCKOCTH ).

YToJ TpeHus 3epHa YIYUTHIBAIOT IIPH YCTPOHCTBE CAMOTEYHBIX TPYO,
B 3¢pPHOOYNCTUTEIIBHBIX MAIlIMHAX, CYIIUIIKaX U T.Jl. Y TOJI €CTECTBEHHOTO
OTKOCa UMEET 3HAYCHHUE B arPOHOMUYECKOM MPAKTUKE, IPU COOPYKEHUU
TOKOBBIX TUIOIMIA0K, CKJIAJICKUX TOMEIIICHHH.

Yem MeHbIIIe yTOJ €CTECTBEHHOTO OTKOCA, TEM BBIIIIE CHITYYECTh.

W3BecTHBI 3epHA U CEMEHA, UMEIOIINE OKPYTIIYIO (hOPMY U TIAIKYIO
MOBEPXHOCTH (IIPOCO, TOPOX, BHKA, cos). Eciii B JOMOJIHEHHE K ATOMY
CEMEHa WMEIOT KpalHe HEe3HAUYMTeJIbHBbIE pa3Mepbl (KJeBep, TOpyHMIia,
PBDKHK), TO TPUMEHSIOT TEPMHUH TEKYy4eCTh. 3€pHA, HMEIOIIUE
IIPOJIOTOBATYIO (OPMY, MEHEE CBIITYYH.

C yBeJIMYEHHMEM BIAXHOCTH CBIy4eCTh 3E€PHOBOM MaccChl
ymeHnbinaercs. [Ipu Bnaxxnoctu Boie 34-38 % 3epHoBas Mmacca ObICTPO
CIIC)KHBAETCS, T.€. yTPAYUBACT CHIITYYCCTh.

Haxomsimuecs: B 3epHOBOM Macce MPUMECH B OOJIBIITMHCTBE CITy4YaeB
TaK)K€ CHIDKAIOT CBIMYYeCTh, IO3TOMY BJIAXXHOCTh M 3aCOPCHHOCTH
YYHUTBIBAIOT MPU OMNpeaeiIcHUN (PaKTHUSCKOW IPOM3BOIUTEILHOCTH
36pHOOYHMCTUTEIHLHBIX MAIINH, TAK KaK OHW YMEHBIIAIOT UX MPOIMYCKHYIO
CITOCOOHOCTS.

ChITTy4eCTh 3CPHOBBIX MacC IIHPOKO HCIOJB3YIOT IPH HX
00paboTKe U nepepadoTKe. 3epHOBBIE MACChI JIETKO MEpPEeMEIatoTCs Ipr
MIOMOIIA TPAHCIIOPTEPOB, IMHEBMOTPAHCIIOPTHBIX YCTPOWCTB M APYTHX
MexaHn3MoB. COBpeMEHHBIE COOPYKEHHS, B TOM YHCJIE€ B XO3sHCTBaX,
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MPOCKTUPYIOT B HECKOJBbKO JTaxeu. [logHdaTas Ha BEpXHUU DTaX
36pHOBAasi Macca CaMOTEKOM CIYCKAeTCs BHH3, IPOXOAUT YEpeE3
pazvyHbie MaIllMHbI, OOpabaThiBaeTcsi Ha Hux. (CaMOTEK TaKxXe
ITO3BOJISIET CYIIECTBEHHO YIIPOCTUTH 3arpy3Ky U BBITPY3KY XPAHWIIUIL U
TPAHCIIOPTHBIX CPEJICTB.

4.2. CamocopTHpPOBaHUE

Xopol1ast ChIMy4YeCTh, & TAKXKE CIIOKHBIM U HEOJHOPOIHBIA COCTAB
36pPHOBOM MAacChl IPUBOAAT K TOMY, 4YTO IIPU NEPEMELNIMBAHUMU U
NepeChIlaHuM B HEW OO0pa3yloTcs CIOM W YYacTKH, COCTOSIIHE U3
KOMIIOHEHTOB C OJIM3KMMHU XapaKTepUCTUKaMU. Tak, TpHU 3arpy3ke
TPAHCIIOPTHBIX CPEACTB, BBIIPY3KE B HACBIIb TSKEIBIE 3€pHA W
MUHEpajbHasg IPUMECh MaJatoT OBICTPEE U HAXOIATCS B MECTE CChITTaHMS,
a JIETKOBECHbIC KOMIOHEHTHI (IIyIJIO€, KOJIOTOE€ 3€pHO, CEMEHa
COpHSIKOB, OpraHWYecKas IpPUMECh) OINYCKAIOTCS MEJIEHHEEe U
OTOpachIBAIOTCSl BUXPEBBIMH JABMKEHUSIMU BO3AyXa K OopTam Ky30Ba,
nepudepun HAChINKM WM CKaThIBAIOTCS MO MOBEPXHOCTH KOHYCA K €ro
OCHOBAHMUIO.

[To »Toii mnpuumHe mnepudepuitHple YYaCTKH HACHIIM 3€pHa
cojepkaT OoOJbllle IIYIJIBIX 3€peH, CeMSH COPHBIX pacTeHUU U
OPraHUYECKOro copa. IMEHHO 3TH CIIOU ONIPENENSAIT COXPAHHOCTh BCEU
3€pHOBOM MAacChl, TaK KaK OHM 00JIaJIat0T MOBBIIICHHOW OHMOJIOrHYeCKOM
aKTUBHOCTHIO. DTO OOCTOSITENIbCTBO YUUTHIBAIOT MPHU OIEHKE KauecTBa
3epHa U ceMsaH: MUHUMYM 80 % TouyeuHbIX 0OpoO OTOMPAIOT C
nepudepuitHON YaCTH HACHIH.

Camocopmuposanue NCTIONb3YIOT 1Sl HAITPABJIEHHOTO Pa3/ICJICHUS
3€pHOBOIl Macchbl Ha ()pakiuu pa3HOro kadectBa. Ha 3ToM cBOWMCTBe
OCHOBaHa pab0Ta MHEBMOCOPTUPOBAIBHBIX M OTPAKATEIBHBIX MAIIWH,
MIPUMEHSIEMBIX B XO35IMCTBAX.

4.3. CKBaXXHCTOCTH

Mexny BHAMMBIMH KOMIIOHEHTAMH 3€PHOBOM MACChI BCETAa
UMEIOTCS.  MPOMEXYTKA  (MEXK3EpHOBBIE  WJIM  MEXKCEMEHHBIE
POCTPAHCTBA), 3aMOJHEHHbIE BO3AyXoM. CyMMapHbIH 00BEM JTUX
MEX3EPHOBBIX IPOCTPAHCTB HA3bIBAIOT CK@aMdcucmocmplo. Hame Bcero
OHa BBIPaXXaeTCs B MPOIIEHTaX OT 0011ero o0beMa 3epHOBOM MacChl, Pexe
— B J0JsX enuHuLbl. OOpaTHasi BEIUYUHA CKBANMCUCHOCHU HA3bIBAECTCS
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HJI0MHOCMbIO YKIAOKU; OHA TIOKAa3bIBAET, KaKasi 4aCTh 36PHOBOM MacCChI
3aHSATa TBEPJbIMH 4YacTUllaMud (KOMIOHEHTamMHu). B coBokymHOCTH
MEX3EpHOBbIE TPOCTPAHCTBA OOPa3yIOT B 3€PHOBOM Macce ryCTYIO CETh
pa3NUYHBIX 1O (hopMe U pa3MepaM KaHaJIOB, 0 KOTOPBIM MEPEeMEIIaeTCs
BO3/YX.

CKBa)XMCTOCTh 3€pHOBOM (CEMEHHOI) MacChl 3aBUCUT, MPEXK]IC
BCETO0, OT (DOPMBI, BETMUMHBI U COCTOSTHUS MIOBEPXHOCTHU 3€pHA.

KpynHble mnpuMecu yBEIWYMBAIOT CKBAXKHCTOCTh, & MEJIKHE —
YMEHBIIIAIOT €€, TaK KakK pa3MeNaloTcs MEXIy 3€pHaMu OCHOBHOM
KyJIbTypbl. C YBEIMUEHUEM BIIAXKHOCTH 3€pHA U CEMSIH CKBAXKHUCTOCTh UX
BO3PACTAET, XOTSI U HE3HAYUTEIBHO.

CKBa)XHUCTOCTh MMEET 0O0JIbIIOE (PU3HOJOTHUECKOE 3HAYEHUE, TaK
KaK 3amac BO3JyXa B MEK3EpPHOBBIX MPOCTPAHCTBAX OOECIEUYUBAET
HOPMAaJIbHYIO )KU3HEAEATEIbHOCTh, B YACTHOCTH, CEMEHHOTO MaTepHaia.

brnaronaps ceTu kaHaloB BO3yX LUPKYJIUPYET B 3€PHOBOI Macce,
MEPEHOCUT BBIJCTSAIONIMECS TETUIO M TMapbl BOJBI. DTO 00CTOATEIHbCTBO
UCIIOJB3YIOT MIPU BEHTUJIMPOBAHHHM, CYIIKE, a TAKKE ra3allid 36pHOBBIX
Mmacc.

OmHako mpu OpraHu3aluu  nocjaeyoopouHor o0paboTku u
XpaHEHHs] 3€pHA CIEAyeT YYUThIBaThb HE TOJBKO  BEJIUYUHY
CKBaXXHCTOCTH, HO U €€ CTPYKTypy. UeM Melibue ceMeHa, TeM MEHbBIIIEe
pa3sMepbl MEK3E€pPHOBBIX MPOCTPAHCTB M KAHAJIOB, COCAUHSIONIUX UX.
CrnenoBartenbHO, TMpPU AKTUBHOM BEHTUJIMPOBAHMM WM  CYIIKE
YBEJIUUUBACTCS a9POJUHAMUYECKOE COMTPOTUBIICHUE 36PHOBBIX HACHITICH
BO3AYIIHOMY MOTOKY. Hampumep, y HNIIEHHUIBI, Tpoca U ropoxa
CKBAXKHUCTOCTh MPAKTUYECKH OAWHAKOBA — OKOJO 40 %. Ecnu nmpuHATH
BEJIMUUHY a’POJMHAMUYECKOTO COIMPOTUBIICHHUS HACBIIIM Tropoxa 3a
€AUHUIY, TO COINPOTUBIICHUE HAChINIM MIIEHUIBl OyIeT B
2 pasza BbIlie, a Tpoca — B 4 paza. [loaTomy mpu BEHTHUIMPOBAHUU
MEJIKOCEMSHHBIX KYJIbTYP YMEHBIIIAIOT BBICOTY HACHIMU (yMEHBIIAIOT
Tapy) WIK UCIOIb3YIOT 00Jie€ BHICOKOHATIOPHBIE BEHTUIISITOPHI.

BceneactBue camMocOpTHpPOBaHMS CKBAXXHUCTOCTh B Pa3IMUHBIX
y4acTKax 3€pHOBOM MacChl HEOJMHAKOBA. OJTO NPUBOJUT K
HEPAaBHOMEPHOMY pacHpeeiICHUI0 BO3AyXa MO MOpO(PUII0 HACHINH,
00pa30BaHUIO 3aCTOMHBIX 30H, HE TMPOJAYBAEMBIX TMPH aKTUBHOM
BEHTUJIMPOBAHUH.
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4.4, CopOIMOHHBIE CBOMCTBA

Copoyusa — NOTIIOIICHUE TBEPABIM TEJIOM HJIM KUJIKOCTHIO KaKHX-
1100 BELIECTB U3 OKpYsKaroliei cpenbl. [lornomniaroiee Te10 Ha3pIBACTCs
copOeHTOM. 3epHOBBIE MACChl MHTEHCUBHO MOTJIONIAIOT (COPOUPYIOT) U3
OKpY>Kalollle cpenbl maphl pa3IMUHBIX BEIIECTB M Ta3bl, MOITOMY
OTHOCATCS K XopomuMm copoeHTam. CBsi3aHO 3TO € KamWUISPHO-
MOPUCTON KOJUIOUJHOW CTPYKTYpOU 3€pHa (CEMEHM) U CKBAXKUCTOCTHIO
3€pPHOBOM MAacCChl.

[Ipu yOopke, mociaeyoopodHoii 00paboTKe M XpaHCHHH 3E€PHOBBIC
Macchl MOTYT MpUOOpeTaTh pasziuuHbie 3anaxu. [losBiaenue r000TO0
3amaxa B 3€pHE BCErjJa CBSI3aHO CO CHIDKEHHUEM €ro KadecTBa. 3araxu
JEJISAT HA JIBE TPYIIIbL: COPOLIMOHHBIE U PA3JI0KEHUS.

CopOuuoHHBIE 3amaxy OPUOOPETAIOTCS  3EPHOBOM  Maccoi
BCJICJICTBUE €€ COPOIMOHHBIX CBOUCTB. 3 3TOM rpynibl Haubosee 4acTo
BCTpEUYAETCSl ABIMHBIN 3amax, CBSI3aHHbIA C COpOLIMEN 36pHOBOM Maccou
MPOJAYKTOB HEMOJHOTO CTOPAHUS TOIIMBA B 36PHOCYIIMAJIKAX.

3anaxu pas3ioKeHUsi 00pa3yrTcs B CaMOMl 3€pHOBOM Macce Kak
CJIEACTBHE MPOTEKAIOINX B HEH MPOLECCOB. IDTO, MPEXKAE BCETO,
amMOapHBIN 3amax, 4acTO CBUETEIbCTBYIONINI O IJIUTEILHOM XPaHCHUH
3¢pHOBOMI Maccel 0e3 mnpoBeTpuBaHus. Ilpu mpopacTanuu 3epHa
MOSIBJISIETCA COJIOJOBBIM 3alax, a MHTEHCHUBHOE Pa3BUTHUE IJIECHEBBIX
rprOOB BBI3BIBAET IUIECEHHBIN 3amax. Pacmaa TkaHed 3epHa U JpYyrux
KOMIIOHEHTOB 3€pPHOBOM MAacChl MPUBOAUT K MOSBJICHUIO 3aTXJIOTO, a
3aT€M M THUJIOCTHOTO 3amaxa. B xpaHunuiax 3epHOBbIE MAacChl MOTYT
pUOOpPECTH KJICIICBOM 3amax M3-3a Pa3BUTHS KJICIIECH, MEpeXoasiiui
3aT€M B THUJIOCTHBIM.

BemiecTBa, IOIJIOMIEHHBIE 3€PHOBOM MAacCOW, YIAJIUTh W3 HeEe
HEBO3MOXKHO. IloaToMy 3epHO W ceMmeHa C JIOOBIM 3amaxoMm (3a
UCKJTIOUCHHEM aMOapHOT0) peann3aiuy He MOIJIexkKar.

Yamie 1 3HAYUTEIbHO UHTEHCUBHEE 3€PHOBBIE MACCHI MOIJIOMIAOT
(copOupyroT) M3 OKpY’KaroIiel Cpeabl Mapbl BOJABI, a MPH HU3BECTHBIX
YCJIOBHUSAX HAOJIOAaeTCa 0OpaTHBIN MPOIECC, Ha3bIBAEMBIN 1ECOPOITHUECH.
Takum o0pa3zom, B Mmpoliecce copOoIUM U ASCOpOLMH 3e€pHOBas Macca
B3aMMO/JICCTBYET C BO3TyXOM aTMoC(hephbl M MEK3EPHOBBIX TPOCTPAHCTB
U TIPU 3TOM MOYKET YBJIOKHSATHCS WU MOACKIXATh.

Ecnu naBneHue BOJSHOrO IMapa HaJ 3€pHOM MU B  BO3IYXE
OJIMHAKOBOE, TO COPOIMOHHBIN BIAr00OMEH MPEKPaIaeTcs U BIaXXHOCTh
3epHa crabunusupyercsa. Takas BIAKHOCTh 3€pHa Ha3bIBaeTCs
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PaBHOBECHOU. JIpyrumMu CliOBamMy, OTHOCUTEIIBHOW BIIAXKHOCTH BO3AyXa
COOTBETCTBYET CTPOTO OIpPEEICHHAs BIAXKHOCTh 3€pHA WU CeMsH. [
JIOCTHKEHHUS TIOJIHOTO paBHOBECHS TpeOyeTcsl HECKOJbKO cyToK. Ho Tak
KaK OTHOCHUTEJbHAS BJIAXHOCTh BO3JyXa HEMNPEPBIBHO BapbUPYET,
U3MEHSETCS U BIAXHOCTh HAPYKHBIX YYAaCTKOB HachIu 3epHa. [loaTtomy
B IIPOU3BOJCTBEHHBIX YCJIOBUSIX PABHOBECHYIO BIIAKHOCThH Yallle
UCIIOJIB3YIOT TIPU OpTraHu3aluu padboT Mo yOOpKe M MOoCIeyOOpOYHOM
o0paboTKe 3epHa M CEMsIH, a TaK)Ke MNpPU XPAHCHUU HX HACHIIbIO
HeOoJbII0M BEICOTHI (1,0 -1,5 M).

HauOonbmiee konuuecTBo BoAbI noriomiatot 6enku — 180-240 % ot
cBoell Macchl, kpaxman — okosio 70 %. JXKupel HE ynep:KUBaIOT Biary.
[TosToMy mpu OAHUX M TEX K€ YCIOBUSAX, HANpUMEpP, CEMEHa
MOJCOJIHEYHUKA COJIEPKAT BOJIbI TPUOIU3ZUTEIBHO B 2 pa3a MEHbIIIE, YEM
3epHO. HeonuHakoBa paBHOBECHAs] BJIAKHOCTb OTACJBHBIX 3€PEH HIIH
CEMSIH KyJbTYpbl U, 00J€e TOro, OTJEJIbHBIX aHATOMHYECKUX YaCTEH.
3apoIbIll 36PHOBBIX KYJIBTYP BCEra UMEET 00JIe€ BHICOKYIO BIAXKHOCTb,
4eM SHJOCTIEPM, U 9TO HEOOXOIUMO YUUTHIBATH MPU CYIIKE U XPAHCHUH
3epHa.

MakcumanbHass paBHOBECHasT BIAXXHOCTh 3€pHA WM CEMSIH
YCTAHABJIMBAECTCS MPU OTHOCUTEIBHON BIaxkHOCTH Bo3ayxa 100 %.
Biia)xHOCTh 3€pHa MINEHUIIBI, PXKU, SUYMEHS, OBCa MpHU ITOM OyIeT B
npeaenax 33-36 %, ceMsaH 0000BBIX KyIbTyp — 34-36 %, a MaCITUYHBIX —
Ha ypoBHe 20 %.

1 xne6oB BTOpoM rpynmbl (KyKypy3a, IpPOCO, COPro) 3TO
KOJIMYECTBO BOJABI MOKET OBITh TOCTATOYHBIM JJIsi HA0OyXaHUs 3€pHa U
Hayajia mnpopactaHus. JlanbHeilliee yBIa)KHEHUE CEMSH BO3MOXHO
JUITb TPU BOUTHIBAHUM KaNeIbHOXKHUIKOM BJIaru, T. €. MPU KOHTAKTHOM
BJIar00OMeHe. DTO 4acTo HaOJIoJaeTcsi B CBEXKEYOpaHHOU 3€pHOBOM
Macce, Uil KOTOpOM XapaKTepHa HEPaBHOMEPHOCTh MO BIAXKHOCTHU
COCTaBJISIOIIUX €€ KOMIIOHEHTOB.

4.5. Tennodusnyeckue cBOCTBA

I[Ipy cymke ©W XpaHEHWHM 3€PHOBBIX MAacC YYHUTHIBAIOT
Meni0emMKoCms, menio- 1 memnepamyponpo8oOHoCms U mepmosLaco-
NPOBOOHOCD.

Tennoemkocms  XapakTEPU3YETCS  KOJIUYECTBOM  TEILUIOTHI,
HEOOX0UMOM 17151 HarpeBaHus | KT 3epHa uiu ceMmsiH 1°C u BeIpakaeTcs
B [/ (kr-K).
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TemmoeMKoCcTh Cyxoro BemiecTBa 3epHa cocrtaBiser 1550
JIx/(xr-K) nnu 0,3 xkkan/(kr-°C). Takum 00pa3oM, 4eM BBIIIE BIAKHOCTD
3€pHa, TEM BBIIIIE €TO TEIJI0EMKOCTh. BBICOKAS TEMIIOEMKOCTh BIAKHOTO
3¢pHa MOXKET MPUBECTH K TMEperpy3y €ro IMpu CYyIIKe, MOATOMY
TeMrepaTypa 3€pHa NpHU IMEPBOM MPOIYCKE Yepe3 CYIIMIKY CTPOro
KOHTPOJIMPYETCS U MPU BIAKHOCTHU €ro okojo 26-30 % cocrasmuser 36-
38 °C. ITpo1omKUTETLHOCTD CYIIKH MPH 3TOM YBEIUYHUBACTCS.

Tennonposoonocms 3epHOBOM MacChl OUYE€Hb HU3KAs U COCTABIISIET
0,13-0,20 B1/(M°K), uT0 00yCJI0OBJICHO €€ OPraHuYeCKHUM COCTAaBOM M
HaJgu4yueM OOJIBIIOTO KOJWYecTBa Bo3ayxa. llpu  moBBIIEHUHU
BJI&YKHOCTH 3€PHOBOM MacChl yBEIWYHUBACTCS M TEIJIOMPOBOIHOCTH €€,
HO B II€JIOM OHA OCTAETCS HEBBICOKOM.

Temnepamyponpog8oOrnocmb XapaKTEPU3yET CKOPOCTh U3MEHEHUS
TeMIepaTypbl B 3€pHOBOM Macce, T.€. €€ meni1ouHepyuoHHble C8OUCMEA.
OnHa B TBICSIYM pa3 HUKE, YEM Y XOPOIIUX MPOBOIHUKOB.

3epHOBBIE Macchl 00J1aat0T OOJIBIION TEIUIOBON HWHEPITUCH.
Huzkue Temnmo- u TeMnepaTypornpoBOJHOCTh MPU XPAHCHUH 3€PHOBBIX
MacCc MMEIT KakK IOJOKHTEIbHOE, TaK M OTPHUIATEIbHOE 3HA4YCHHE.
CBOEBPEMEHHO TMPOBEJACHHOE OXJAXICHUE TIO3BOJISIET COXPAHSITh
3€pHOBBIC MACCHI TP HU3KOM TEMIIepaType Ja)ke B TEIJI0€ BpeMs Toja.
DTO CYIIECTBEHHO TOPMO3UT OMOJIOTHYECKHE TTPOIIECCHI B HUX, M TTIOTEPH
HE TMPEBBINIAIOT €CTEeCTBEHHOW yObumM. Ecnm ke mo kakuM-nmu0o
NpUYMHAM B 3€PHOBOM Macce 00pa3yroTCsl y4acTKH C TOBBIIICHHOU
OMOJIOTHYECKON aKTHBHOCTBIO, TO BBIACIAEMOE IPH ATOM TEIIO KpaitHe
MEJIJIEHHO TepeMeIIaeTcss Mo MNpOoPUI0 MPOAYKIMH W MPUBOAUT K
MOBBIIIICHUIO €€ TeMIEePaTypHhl.

Tepmosnaconpo8ooHocms — 3TO NEPEMEIICHUE BJIard B 36PHOBOM
Macce BMECT€ C TMOTOKOM Terja, OOYCIOBIEHHOE TpaJueHTOM
TeMrnepaTypsl. [110xas Temno- u TeMnepaTypornpoBOIHOCTb MPUBOJINT K
nepernagaM TeMIIepaTyp pPas3JIMYHBIX yY9acTKOB 3epHOBOM Macchl. Ilo
HaIpaBJICHUIO TIOTOKOB TeEIJla MHUTPUpPYET Bjara B BHUJE Mapa u
KOHJICHCUPYETCS Ha MIOBEPXHOCTH 3epHA. KOIHUIeCcTBO KanenbHOXKU KON
BJIaTd MOKET OBITh 3HAYHUTEIHPHBIM M JOCTATOYHBIM JJISl aKTHBU3AIUN
MPOIIECCOB JKU3HENESITEIPHOCTH KOMIIOHEHTOB 3€pHOBOM MAacChl, a
TaKke JJIs1 HaOyXaHHs 1 MPOPACTaHMs 3€pHA K CEMSH. Y CTAHOBJICHO, YTO
NepEeMEIICHUE BJIard IO HAIPaBIICHUIO TOTOKA TEIJla MPOHUCXOJIUT B
HACBHITIA 3€pHA WM CEMSH JIFOOOW BIXKHOCTH (B TOM YHCIIC M HUXKE
KPUTHYECKOW) 1 B JIFIOOOM HaIlpaBIICHUH.
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I''TABA 5. ®usunosiorn4yeckue Mpouecchbl, MPOUCXOAsIIINE B
3€pPHOBOI Macce PH XPAHCHUH

JIro0ast mapTus 3epHa U CEMSIH B MPAKTUKE XPAHEHUS Ha3bIBACTCS
36pPHOBOM Maccou. A MOCKOJBKY 3€pHOBAas Macca — 3TO COBOKYITHOCTH
KUBBIX OPraHU3MOB (3€pHO U CEMEHAa OCHOBHOW KYJIbTYpPhI, IPUMECHU
Pa3IMYHOTO MPOUCXOXKACHUSA, MHUKPOOPTaHU3MBI), TO OHa Oyner
yCTOMYMBA TIPU XPAHECHUHU, €CJIH HEXKeJaTelbHbIe (DU3MOIOTHUYECKUE
MpoIeCChl B HEH HE MPOUCXOAAT WM OHU OYEHb CHJIBHO 3aMEJICHBI.
NHbIMU clTOBaMHU, 3€pHO XPAHUTCS YCIEIIHO, €CIM OHO HAaXOJUTCA B
COCTOSTHUU aHabmo3a.

5.1. /IpixaHue 3epHa U CEMSH

3epHa U CEMEHa, a TaKXXe JIPYrue KUBbIE KOMIIOHEHTHI 3€pHOBOM
MACChl [UIS TIOJJEPKAHUS CBOEU KUZHEACATEIBHOCTH IOJYyYarOT
HEOOXOIMMYIO SHEPTHUI0 B Mpollecce THaApoau3a (pacrmaja) 3amacHbIX
MUATATEIbLHBIX BEIIECTB IO JEUCTBUEM (PEPMEHTOB.

Jpixanue oOecreurnBaeT »dHEpPrue KIETKH CeMsSH 3a CYer
OKHCJICHHS] OPTaHMYECKHX BEIIECTB, TJIAaBHBIM 00pa3oM caxapoB, O]
JNEUCTBUEM  OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX (QepMeHToB. [lpu
JIOCTaTOYHOM JOCTYII€ KHCJIOpOJia B 3€pPHOBOM Macce mpeodiiagaet
a’poOHOE  JbIXaHHWE, KOTOPOE MOXKHO BBIPA3UTh CYMMAapHBIM
YPaBHEHUEM:

CeH1206 + 602 = CO2 + 6H20 + 674 xkan (2821,9 x/Ix)
Ha | rpamm-Monekyiy (180 r) u3pacxoq0BaHHOM TITFOKO3HI.

[Ipu HegocTaTke KUCIOpOAa MOJTHOTO OKHCICHHUS OPraHUYEeCKHUX
BEILIECTB HE TMPOUCXOAUT, B 3€pPHE MHJET IMPOILECC aHa’pOOHOTO
(MHTPaMOJIEKYJIIPHOTO) JbIXaHUS (cnupTOBOTO OpokeHus),
BBIPAXKAEMOTI'0 CYMMapHbIM YpaBHEHHUEM |

CeH1206 = 2C2HsOH + 2CO2 + 28,2 kkan (118 xJ[x)
Ha 1 rpamMmMm-monekyty (180 r) u3pacxog0BaHHOM TIFOKO3BI.

AHa’poOHOE JbIXaHWE 3E€PHOBOM MACChl HEXKENATENIbHO, TAK Kak
HaKOIUICHUE 3TUJIOBOIO CHUPTAa U IPYIUX IMPOMEKYTOUYHBIX IPOJTYKTOB

37



JIBIXaHUST MOKET MPUBECTH K THOSITN 3apOJIBIIIA, T. €. IOTEPE BCXOKECTH
CEMSIH.

Buna npixanus 3epHa MOXKHO OIPENEIUTH IO €ro JbIXaTeIbHOMY
K03 HUIMEHTY — OTHOIICHUIO 00beMa BBIJICIICHHOTO TMOKCH/ 1A YTIepoaa
K 00beMy TOrJOIEeHHOro Kuciopoda. IIpu OTHOIIEHWH, paBHOM
CAVHUIE, HUJET a’pOoOHOE AbIXaHWE, €CIM OTO OTHOIICHHE MEHBIIE
CAUHUIBI, TO YacTh KHUCJIOpPOAA PacXOAyeTcs Ha APYrue MpoIecChl B
3€pHOBOM Macce; AbIXaTeabHbIN KOG DUITMEHT O0IbIIe €TUHUIIBI OBIBACT
B TOM CJIy4ae, KOoT/ia Hapsay ¢ adpoOHBIM HACT U aHa’POOHOE JIbIXaHMUE,
U 4eM OOJIbIII€ BBIACISCTCS YIJIEKUCIOTO ra3a U MEHbIIE MOTIO0MaeTCs
KHCIIOPOJIa, TEM OOJIbIe €ro 0. IHTEeHCHBHOCTD BIXaHUs 3aBUCUT OT
BJIQYKHOCTH, TEMIIEpaTyphbl M KauecTBa 3epHa.

JlpixaHue 3epHa TPU HEOJArONPHUATHBIX YCJIOBUAX MPUBOJUT K
HEOOOCHOBAHHBIM TMOTEPSIM €r0 CYXOH MAacChl, a TaKK€ K TMOBBIIICHUIO
TEMIIEpaTypbl W BIAKHOCTH B 3EPHOBOM Macce, YTO HETaTHBHO
CKa3bIBAa€TCA Ha pe3yibTarax XpaHeHus. llotepu Tem Oosbine, yeMm
WHTEHCHUBHEE JbIXaHUE.

5.2. q)aKTopbl, BJIUAKOIIINE HA HHTCHCUBHOCTD JAbIXaHUHA

Ha MHTEeHCHUBHOCTD ABIXaHUS BIUSIOT 61AHXCHOCHb U meMnepamypa
3€pHOBOM MAaCChI, 2A308bll COCMAB 8030YXa MEK3EPHOBBIX ITPOCTPAHCTB,
a TaKkXe OomaHuyeckue 0COOEHHOCMU, 3Pen0CHb, GbINOJIHEHHOCHb |
KPYNHOCMb, MPABMUPOBAHHOCMb W HAIUYUE HNPOPOCUIUX 3epeH WU
CEeMSIH.

JIpIXaHue cyxoro 3epHa HUYTOXKHO MaJio, HO OHO PE3KO BO3pPaCTAET
MIpU TOSABJICHUU B 3€pHE CBOOOHOM Biaru. Takas BIaXXHOCTb 3€pHA WIH
CEMSIH Ha3bIBAETCA KPUTHIECCKOM.

B nokputnyeckom auamnasoHe BJIAXXHOCTHU BCS BOJla B 3€pHE WU
CEeMEHaX TIPOYHO YJCPKUBACTCS KOJUJIOMTHBIMU BEIIECTBAMH U
HEJIOCTYITHA >KUBBIM KOMIIOHEHTaM 3€pHOBOM MaccChl. 3€pHO U CEMEHA
IpU  BJIQKHOCTH HIDKE KPUTHUCCKOW OYCHb YCTOWYMBBI W MOTYT
XpaHUTbCSI B HACBHIIAX JOBOJBHO OoJsbIo BbICOTHI (20-30 M™).
Kputnueckass  BIaXHOCTh  3€pHAa  COOTBETCTBYET  PABHOBECHOM
BJIQKHOCTH, KOTOpasl YCTaHABIMBACTCS MPU OTHOCUTEIHLHON BIAKHOCTH
Bozayxa 65-70 %. B aTux mpeaenax ee W MOIJIEPKUBAIOT B 3€PHO- U
CEMEHOXPaHWJINIIAX.

Cyxoe 3epHO UMEET HEBBICOKYIO HHTEHCUBHOCTD JbIXaHUS. 3a IO/
xpanenust npu temmeparype 10-20 °C 1 T cyxoro 3epHa (C BIa)KHOCTBIO
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1o 14 %) tepsier 3a cuer asixanus 100 r (0,01 %) maccel. Y 3epHa
cpeaneit cyxoctu (ot 14,1 % mo 15,5 %) WHTEHCHWBHOCTH IbIXaHUS
npuMepHo B 1,5-2 pa3za Belle, yeM y cyxoro. BiaxkHoe 3epHo (BJIaKHOCTb
15,5-17 %) pa3HBIX KyJbTYpP PpE3KO YBEIMYHUBACT HWHTCHCHUBHOCTH
JbIXaHW: TIIEHULBI — B 4-8 pa3, oBca B 2-5, KyKypy3bl — B 8,5-17 pa3 no
CPaBHEHHUIO C 3€pPHOM CPEJIHEN CyXOCTH.

HpyruMm BaXHbIM (haKTOpOM, OMNPEIESSIOMUM HHTEHCUBHOCTD
JIbIXaHUsI 3€PHOBOM MAacCChl, SIBIISIETCA €€ TemIieparypa. UeM oHa HMXKe,
TeM cjabee HpIXxaHue. 3epHOBasi Macca CUMTACTCA OXJIAKJICHHOW B
nepBoi creneHu, eciu umeer temmneparypy Huwxke 10 °C (mo 0 °C).
JKuzHenesTenbHOCTh BCEX KOMIIOHEHTOB 3€PHOBOM MACChI MPU TaKOM
TeMrepaType pe3ko CHmkKeHa. ['yOokuii aHaOMO3 3€pHOBON MAaCChI
o0ecreunBaeT OXJXKACHUE €€ 0 OTPHUIATEIbHBIX TeMIeparyp. Takoe
3€pHO CUMTAETCS OXJIAXKJICHHBIM BO BTOPOM CTENEHU U COXPaHSETCA
MPaKTUYECKHU O€3 MOTEPh.

OpmHako eciy B 3€pHOBOM Macce OyAeT cBOOO/HAsI BOAA, OHA MpHU
OTpULIATENIbHBIX ~ TEeMIepaTypax 3aMep3HeT, a oOpa3oBaBIIHECS
KPUCTAJIBI JIbJIla TPABMUPYIOT KJIETKU U BBI3OBYT T'MOE/b 3apojbiiia. B
CYXHX K€ CEMEHAX CBSI3aHHAsl BOJA HE 3aMEP3HET JAaXKE IMPU TEMIIEPATYPE
xuakoro azota (-196 °C). Ha »o1oli ocHOBe pa3paboTaHbl METOJIbI
MHOT'OJICTHET'O0 XPaHEHUS CEMSIH B CEJICKITMOHHOM IpOIIecce.

OT ra3oBoOro cocraBa Bo3JyXa ME€X3€pHOBBIX MPOCTPAHCTB 3aBUCST
XapakTep W HHTEHCUBHOCTH JbIXaHWs. B mpuCyTCTBUU KHCIOpOAa
MPOUCXOJAUT HOpMaJIbHOE (a3po0OHOE) abixaHue. OTCYTCTBHE KUCIOPOa
MPUBOJIUT K aHA3POOHOMY JbIXaHUIO0, CJIEI0OBATEIbHO, B 3€PHOBOM Macce
HAKaIlJIMBAa€TCAd  CIUPT, UYTO  BBI3BIBAET  OBICTPYIO  TOTEPIO
KU3HECTIOCOOHOCTH CEMSIH, HO KOPMOBBIE JIOCTOMHCTBA TaKOW 3€pHOBOM
Macchl He u3MeHsTca. [loaToMy ee repmeTusaius U XpaHeHHE Oe3
JIOCTyTa BO3/lyXa SIBJIAIOTCS TEXHOJOTHMYECKUM MPUEMOM KOHCEpPBAIIUU
ceiporo (pypaxknoro 3epHa. OgHako cieAyeT UMETh B BHUIY, YTO MpHU
BIIaxKHOCTA CBbIIe 40 % B 3€pHOBOM Macce MOMKET Ha4darhCs
MOJIOYHOKHCIIOE OpO’KEHHE U B KOHIIE CPOKa XpaHECHHsS OyAeT MOJyuYeH
3€pPHOBOM CHJIOC, KOPMOBBIE JOCTOMHCTBA KOTOPOTO CYIIECTBEHHO HIKE,
4eM 3€pHa.

JlpIxaHue MOXKET TPOUCXOJUTh a’poOHO UM aHa’pOOHO C
BBIJICJICHUEM KOHEUHBIX MPOAYKTOB JbIXaHWs W HHepruu. Ho mnpu
XpaHEHUH 3E€PHOBBIX MAacC MPOJIOBOJBCTBEHHOTO M KOPMOBOIO
Ha3HAYEHUs] HAWOOJIbIIEE 3HAYEHHE HMEET HE BHUJ WIH XapakTep
IbIXaHUs, a €ro HHTEHCUBHOCTh. Ecnum JpixaHwe 3aMensieHo
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(MHTEHCUBHOCTh €r0 OYEHb HH3Kasi), TO OHO HE OKa3bIBaeT
OTPUIIATEILHOIO BJIMSIHUSI HA COXPAHHOCTh M Ka4€CTBO 3€pPHA U CEMSH,
MIPOMCXOJIAT TOJBKO HE3HAUYUTEIbHBIC ITOTEPH MACChI (B IIpejiesiaXx HOPM
€CTEeCTBEHHOW YOBIIM), 3a TOJ HE IpEeBBIMIAIOIIMEe, Kak mpauio, 0,1-
0,2 % mpu nmpaBUILHOM XpaHEHWH CyXOro 3epHa. [Ipm XxpaHeHUr o4YeHBb
celporo 3epHa (¢ BiaaxkHocThio Oonee 20 %), Haxopsmierocs B
HEOXJIAXKJICHHOM COCTOSIHMM, TAKHUE YK€ MTOTEPU MACCHI CYXOIr'0 BEIIECTBA
MOT'YT IPOU30UTH 3a CyTKH. [Ipu MHTEHCUBHOM JIBIXaHUHU TPOUCXOJIAT HE
TOJIBKO IIOTEPHU B Macce, HO M 3HAYUTEIbHbIC IOTEPU B KQUECTBE 3€pHA U
ceMsiH. CaMbIM OTPHULIATEIBHBIM CJIEJICTBUEM JbIXaHUS B ATOM CJydae
SBIISICTCS BBIJICJICHUE OOJBIIIOTO KOJWYECTBA TEIUla, MPUBOJSIICTO K
CaMOCOTPEBAaHUIO 36PHOBOM MacCCHI.

5.3. CamocorpeBanue

Camocozpesanuem 3€pHOBOM MAacChbl HAa3bIBACTCS  SIBJICHUC
CaMOITPOM3BOJIBHOIO  TOBBIIIEHU €€  TEMIIEPATYpPbl  BCIIEICTBUE
OPOTEKAIOIMUX B HEW (PU3HOJOTMUYECKUX MPOIECCOB U  IUIOXOU
TEIUIONIPOBOJHOCTH. B 3aBUCMMOCTH OT MCXOAHOTO COCTOSIHUS 3€pHA U
YCJIOBHM XpaHEHHS B KAaKOM-JIMOO yYacTKE HACHIIIA TeMIleparypa
nogHuMaeTcs g0 55-65°C, B penkux ciaydasx — jgo 70-75°C.
OOpa3yromuiicss o4ar caMOCOrpeBaHUs HE OCTAETCs JIOKAJIU30BAHHBIM.
Tenno nepenaercsa B coceqHME y4acTKU HACBIIU, YTO, B CBOIO O4Y€pE.lb,
CIOCOOCTBYET AaKTHUBHU3ALMU B HUX (DU3MOJIOTHYECKUX MPOLECCOB U
TeI1000pa3zoBaHut0. Eciu He NpUHATHh MEp K JIMKBUIAIUMN HAYaBIIETOCS
IIpoIecca CaMOCOTPEBaHMs, TO BCS 3€pPHOBAs Macca OKaXeTCs B
rperomemMcsi cocTosHuu. CaMOCOrpeBaHUE MHUPOKO PACHPOCTPAHEHO B
MHPE U MPUBOJUT K 3HAYUTEIBHBIM MTOTEPSIM B MAcCE CyXOro BEIIECTBA
3€pHa U CHUKEHUIO €T0 MUILEBBIX, KOPMOBBIX U ITOCEBHBIX KauecTB. [Ipu
3aMyIlIEHHbIX (hOopMax CaMOCOTpEBaHUs MapTHs 3€pHA BOOOIE MOXKET
OBITh HETIPUTOJJHOW K UCIIOJIB30BAHHUIO.

DU3NO0TOTUYECKON OCHOBOW CaMOCOTPEBAHUS SIBJISETCS JbIXAHUE
BCEX JKUBBIX KOMIIOHEHTOB 3€pHOBOM MAacChl, MNPHUBOIAIIEE K
3HAYUTEIIBHOMY  BBIJACICHUIO  TEIUIA. PU3UYECKOM  OCHOBOM
CaMOCOTPEBAHUS SABJISETCS TII0XAasl TEMJIONPOBOAHOCTh 36€PHOBOM MACCHI.
OOpa3oBaHue Teruia B TOM WJIM HMHOM YYacTKE 3€PHOBOW HACHIIH,
IIPEBBIIIAIONIEE OTAAYy €Tr0 B OKPYKAIOIIYIO Cpeay, MAaeT TUINUYHYIO
KapTUHY CaMOCOTPEBaHHS.
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[Ipr pameko 3amiennieM MPOLECCE CAMOCOTPEBaHUs (€CiIu He
NPUHATH MEP K JIMKBUJALUH €r0 OYara) TEMIepaTypa 3€pHa MOBBIIIAETCS
10 50 °C u Bblllle, MPOUCXOAUT UHTCHCUBHOE MOTEMHEHUE 3€pHA, OHO
npuoOpeTaeT THUIIOCTHBIN 3amax. B mporiecce camocorpeBanusi akTUBHO
UJET THUAPOJU3 OPraHUYECKUX BEIIECTB, HAOMIOMAeTCs TEMIOBas
JeHaTtypauusi O€JIKOB, HaKalUIMBAaeTCs MHOTO aMMHA4yHOIO a30Ta B
3epHOBOM Macce. [Iporiecc camocorpeBanus 3aBepiiaeTcs oOyriIMBaHUEM
36pHa W IIOJHOW MOTEPEU CBHIIYYECTH 3EPHOBOM MAacCChl, KOTOpas
NpEBpAIACTCS. B MOHOJMUT, IPOUCXOAUT TIOJHAsA MOTEps BCEX
TE€XHOJOTHYECKUX KAYECTB.

PanukanpHbIM CpeCTBOM OOpPHOBI C CaMOCOTPEBAHUEM SIBIISETCS
AKTUBHOE BEHTWJIUPOBAHUE 3€PHOBOM MACChl OXJIAKICHHBIM BO3IYXOM,
KOTOPOE€ TMO3BOJISIET OBICTPO U A(DPEKTHUBHO JHMKBUAUPOBATH OYarH
caMocorpeBanusi. Eciam ke OTCYTCTBYIOT YCTAHOBKHM JJISI aKTUBHOTO
BCHTWJIMPOBAHUS, HEOOXOJWMO  TPUHUMATh  aKTUBHBIE  MEPHI,
MO3BOJISIONINE CHU3UTH TEMIIEPATypy 3€pHA. DTO MepedpachiBaHUE €ro
3€pHONOrPy3UYUKaMH, TTPOMYCK YEPE3 3€PHOOUYUCTUTENILHBIE BO3YIIHO-
pelIeTHbIC MAIlMHBI, B pE3yjJbTaT€ YEro 3€pHO KOHTAKTUPYET C
aTMOC(hEpHBIM BO3IyXOM M oxJaxpaeTcs. PydHoe mepenmonaynBaHue
3epHa ManodddexkTuBHO B 00prOEe ¢ camocorpeBanneMm. HaobopoT, oHO
MOXET TPUBECTH K JajJbHEWIIEeMy BCIUIECKY HMHTEHCHUBHOCTHU
(U3MOTOTUUECKUX MPOLECCOB.

5.4. Ilpopacranme

[Ipu xpaHeHuWHM 3epHa U CEMSH CJEIyeT WCKIIOYUTh HX
npopacTaHue, KOTOPOE COBEPIIEHHO  HEAONYyCTUMO, TakK  Kak
COMPOBOXKIAETCSA TOJHONW yTpaTOMl CEMEHHBIX KayeCTB U PE3KUM
YXYIIICHUEM TEXHOJOTHYSCKUX JTOCTOMHCTB BCIICJICTBHE AaKTHBHOTO
THJIPOJIN3a 3allacHBIX MMUTATEIbHBIX BemlecTB. [IpopacTanue (MMosBICHUE
3apOJIBIIIEBBIX KOPEUIKOB U 3aPOABIIIEBOTO CTEOEIIbKA) COMTPOBOKIACTCS
YCUJICHHBIM JBIXaHHEM, BBIJICIICHHEM TeIlia, MOTEPEel MacChl CyXOro
BelllecTBa (B TEUYEHHUE MATH CYTOK IOCIE€ Hayaja MpOpacTaHUsl 3€pHO
XJICOHBIX 37aKOB TepsieT 4-5 % cyxoro BeliecTBa). 3€pHO MPU ITOM
npuoOpeTaeT COJIOJOBBIN 3aMax M CIaJKUi BKYC, T.€. YTpauyMBaeT CBOIO
CBEYKECTb.

[Ipopactanue CTaHOBUTCS BO3MOXXHBIM B pe3yJIbTaTe HAKOIJICHUS
3epHOM KamneiabHOXUAKOW Biarn (He MeHee 50 % oT mMacchl 3epHa),
KOTOpasi MOCTyMaeT B 3€PHOBYIO MacCy INpH HapyIICHUU MpPaBUI
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MEPEBO3KU U XpaHEHHS (HErEpMETHYHOE XPAHWIHIIIE: TTOMAIaHUE B HETO
aTMOC(EpHBIX 0CAJIKOB Yepe3 HEUCIIPABHYIO KPBIIY, TOCTYI TPYHTOBBIX
U TaJlbIX BOA uepe3 nod). Takxke kanenbHOKUIKas Bilara o0pasyercs Kak
KOHJEHCAT MPHU ITepenagax TEMIIEPATyP B PA3JIMYHBIX YY4aCTKAX 3€pPHOBOU
MAaCCBhI BCIIEICTBUE SIBJIEHUS TEPMOBIArONPOBOIHOCTH — IIEPEHOCA BIIATH
C MOTOKaMU Teruia (M3 TEeIUIbIX YYaCTKOB B X0JIO/IHbIE). Bee aTH niporiecchl
HEJIb34 IOMYCKATh MPU XPAHEHUU 3€PHA.

5.5. Ilocisiey0opouHOe 103peBaHme

IIpn mpaBWIBHOM XpaHEHUU B 3E€PHOBOKW Macce HE IPOUCXOIAT
HEeXKeJaTeJIbHbIe (PU3MOJIOTHUYECKUE MPOIECChl, a, HAIIPOTUB, B TMEPBBIM
NEPUOJ XPAHEHHUSI CBEKEYOpPaHHOr 0 3€pHA MPOUCXOJAUT €ro JaIbHENIIIEE
JI03pEBaHKE, KOTOPOE 3aKIIOYAETCA B MOBBIIMIEHUU KU3HECHOCOOHOCTH
CEMSIH, MUX BCXOXXECTH U HHEpPruu mpopacTtaHus. OTMedaeTcsl TaKxKe
YIYUYIIEHHUE TEXHOJOTMYECKUX KauyecTB B HEOOJBIIMX Mpeaenax:
MOBBIIIAETCSI KAYeCTBO CHIPOMl KJIEHKOBUHBI B 3€pHE IIICHUIIBI,
yYBEJIMYMBAETCS BBIXO/JI Maclia Mpu nepepadoTke macioceMsiH. KoMiuiekc
CJIO’KHBIX OMOXMMHUYECKUX MPOLIECCOB B 3€pPHE U CEMEHAX MPU XPAHEHUH,
MPUBOJIAIINX K YIYUIIEHUIO UX MOCEBHBIX U TEXHOJIOTUYECKUX KAYECTB,
MOJIyYHJI Ha3BaHUE NOCICYOOPOYHOTO JO3PEBAHUS.

B mpomecce mocneyOOpOYHOrO  JO3PEBAHMS  MPOUCXOIAT
YMEHBIIIEHUE COJIEpKAaHUSI B 3€pPHE BOJOPACTBOPUMBIX BEUIECTB,
MOCTENIEHHOE  CHIDKEHHWE AaKTHUBHOCTH  (DEPMEHTOB, COKpalleHHE
WHTCHCUBHOCTH JbIXaHUs, a TaKXE CHHTE3 CJOXKHBIX XUMHUYECKHUX
BellecTB (OENKOB, Kpaxmaia, )KUpoB). B pe3ynbraTe 3epHO CTAHOBUTCS
(U3MOTOTUYECKU 3PETIbIM U BCTYIAeT B COCTOSHHUE IMOKOS, IpUoOpeTas
MOBBIIEHHYID  yCTOMYMBOCTH Npu  XpaHeHuu. [locneyOopounHoe
JO3PEBAHKUE MPOUCXOJUT TOJIBKO B TOM CJydae, €CJIM CUHTETHUYECKHUE
MPOIECCHl B CEMEHaxX Mpeo0JIaaroT Had THAPOIUTHUYECKUMHU. A IS
ATOTO HEOOXOJAUMO, YTOOBI 3€PHO HAXOAWJIOCh B CYXOM COCTOSTHUM (C
BJIQKHOCTHIO HMKE KPUTHUECKOMN ). ITO IIIaBHOE YCIOBHUE JJIsI HOPMAJIbHO
MPOTEKAIOIIEr0 Mpoliecca Jo3peBaHus. B cBexxeyOpaHHOM 3€pHE C
MOBBIIIEHHOW BIAXXHOCThIO TMPEOoOJIalaHuEe TMPOLECCOB TUIPOJIU3A
MPUBOJIUT HE K yYMEHBIICHUIO (PU3HOJOTHYECKON aKTHBHOCTH, a K €€
nanpHeuemMy pocty. CeMeHa He TOJBKO HE Yy4Iat0T CBOMX MOCEBHBIX
Ka4yeCTB, HO MOTYT U CHU3UTh uX. [locineybopouHoe qo3peBaHue B TAKUX
MapTUIX 3€pHA HE MPOUCXOIUT.
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Baxueinmm YCIIOBUEM, 00€CIIEYNBAIOIIINM IPOLIECC
MOCJIeyOOPOYHOTO  J03peBaHus, sBIseTcs Temieparypa. CemeHa
JO3PEBAIOT TOJBKO B YCIOBUSX IIOJOXKUTEILHOM TeMIepaTypbl H
HanOosnee mHTeHCHBHO — mpH 15-30 °C. IlosToMy B MEpBBIM TEpHOA
XpaHEHHsI CyXHe CBEKEeyOpaHHBIE CEMEHa HE CJIEAyeT 3HAYUTEIBHO
oxJaxxaaTh. Hawmbojee HMHTEHCHBHO IIOCICYyOOpOYHOE JI03PEBaHHUE
MpPOTEKAeT MPH aKTHMBHOM JOCTyIe BO3AyXa K cemeHam. HemocTtaTok
KMCJIOpOJia M HAKOIUICHWE B 3EPHOBOM Macce IUOKCHUJA Yriepoja
3aMeJIIoT Ao3peBaHue. IIpw OnarompusITHBIX YCIOBHSAX XpaHCHUS
MPOIIECC TOCICYOOPOUYHOTO JO3PEBAHUS CEMSH OCHOBHBIX 3J1aKOBBIX
KyJbTYp 3aKaHYMBACTCA B TEUEHHE IIOJyTOpa-ABYX MECSIEB. TakuMm
oOpa3oM,  TMOCICyOOpOYHOE  JIO3pPEBAaHME HMEET HE  TOJIbKO
TEXHOJIOTHYECKOE, HO M IKOHOMUYECKOE 3HAUYCHHUE.
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I''TABA 6. XapakrepucTuka MUKPOGJIOPbI 3¢epPHOBBIX MACC

COBOKYMMTHOCTh MHKPOOPTaHU3MOB, OOMTAIOIINX B OMPEICICHHOM
cyoctpare (modBa, BoOAa, MHINEBBIE MPOIYKTHI), Ha3bIBACTCS
Mukpognopon. Taxkum 00pa3oM, pOCT U pa3BUTHE PACTCHHI,
dbopMupoBaHUE HA HUX TUIOJIOB U CEMSIH MPOUCXOIAT B YCIOBHSIX CPEIbI,
HaceJeHHON MuKpodaopoid. OcCOOEHHO HACBIIIEHB MHUKPOQIOpOit
IIOBEPXHOCTh KOpHEH U pusocdepa (ot rped. rhiza — xopens u sphara —
00J1aCTh), IOl KOTOPOM IOAPa3yMeBalOT YacTh ITOYBBI, HEIIOCPEICTBEHHO
COMPUKACAIONIYIOCS €  KOPHAMHM  PacTeHHM U  CYIIECTBEHHO
OTJIMYAIONIYIOCS ~ OT  JPYIHMX  CIIOEB  TMOYBBl  KOJWYECTBEHHBIM
CoJiepKaHUeM M COCTaBOM MUKpoQuIopsl. B cBsi3u ¢ Tem, 4To puzocdepa
HACBIIICHA MPOIYKTAMH KU3HEACATEILHOCTH PACTCHUHN, B HEH CO371aHbI
BCE OJIarONpUsATHBIC YCIOBUS ISl pa3BUTHUSI MUKPOOPTAHHU3MOB.

[To Mepe pa3BuUTHUS pacTeHHs] HEKOTOPbIE MHKPOOPTaHU3MBI
(rmaBHBIM 00pa3oM OaKTEpUU W T'PUOBI) MOCTEMNEHHO MEPECESIOTCS Ha
€r0 Ha3eMHYIO 4acTh (CTEONH, JIUCThSI U CEMEHA) U PA3BUBAIOTCA YK€ Ha
Hel. YacTh MUKPOOPTraHU3MOB 3TOH MUKPODIIOPHI, KOTOPHIE Ha3bIBAIOTCS
Jnupumamu (¥3-3a HECIOCOOHOCTHM HAHOCHUTH 3aMETHBIA BpE
pacTeHHUsIM), TIUTAIOTCS TPOIYKTAMHU >KU3HEIACATEIHHOCTH PAaCTCHUH,
BBIJICISIEMBIMH UMW~ Ha TOBEPXHOCTh CBOMX TKaHed. J[lpyrwe
MUKPOOPTaHU3MBbl ~ 9TOH  MHUKPOQJIOpPH, KOTOPhIE  HA3BIBAIOTCS
napazumamu (U3-3a CIOCOOHOCTH IO MEpPE WX Pa3BUTHUS BbI3BIBATH
onpejieNicHHbIe 3a00JeBaHUs] PACTCHHWH, YrHeTaTb WM TyOWTh HX
COBCEM), MPOHUKAIOT BO BHYTPEHHHME YaCTH PACTEHUU, UX IUIOAOB H
CEMSIH.

KpoMe MUKpOOpraHn3MOB, HACETISIOIIMX PACTCHHUE TIPH KU3HH (TI0
Mepe ero (opMHUpPOBaHUS W Pa3BUTHSI), Ha 3€pPHE MOTYT HAXOIUTHCS
MHUKPOOPTaHU3MBI, CIy4aliHO IOTABIIME Ha €ro MOBEPXHOCTh BMECTE C
IBUTBIO WJTA OpBI3raMu JIOKIs, @ TaKKe BO BpeMs YOOPKHU (CKaIlTMBaHMS )
U 0o0MOJIOTa, TOCJIEAYIOMIEH IEePEeBO3KU. YBEIWYEHUIO KOJMYECTBA
MUKPOOPTaHM3MOB, CKAaIUIMBAIOIIMXCS Ha 3€pHaX MW CEMEHax, B
3HAUUTENILHOU Mepe CIOCOOCTBYIOT UX MOp(doIoruueckue 0COOEHHOCTH
(Hanumume 60po3aKH, OOPOAKHU, HIEPOXOBATON MOBEPXHOCTH U T. I1.).

[Ipn HOpMAaNBHBIX YCJIOBHUSAX CO3PEBAaHUS W XpPaHCHHS 3€pHA H
CEMSH IPAKTHYECKH BCS MHUKpO(hIOpa HAXOIUTCS HA WX MOBEPXHOCTH.
[Ipu HeOmarompusTHBIX MJiI 3€pHA W CEMSH YCJIOBHUAX, HO
ONarompHATHBIX  JUI  Pa3BUTHS  MHUKPOOPTaHW3MOB,  ITOCIICIHHE
BHEJIPSIOTCSL YEpe3 MAKpPO- U MHUKPOMOPHI B MOKPOBHBIE TKAHU 3E€pHA,
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3apoABIll, a WHOTJa H HHAocHepM. MUKpOOBI, TPOHUKIIKUE BO
BHYTPEHHUE YYaCTKU 3€pHA U CEMSH, OTHOCAT K CYOINUOepManbHOU
Mukpodgiope.

bonpmyto uacte (mopsiaka  90..99 % Bcelt MUKpO]IIOPHI)
MUKPOOPTaHU3MOB (MPEUMYIIIECTBEHHO SMUQPUTHBIX), HAXOIAIIUXCS Ha
MOBEPXHOCTU HOPMaJIbHO  CO3PEBIIEr0  CBEKEYOpaHHOrO  3€pHa,
COCTaBJIAIOT OakTepuu. YUCIECHHOCTh APYTUX BUJIOB MUKPOOPTaHU3MOB
(aKTMHOMUUETBI, TUIECEHU, MAPOKKHU), KaK MPaBUIO, CBOWCTBEHHBIX
KOKJIOMY POAY U BUAY PACTCHUM, 3aBUCUT OT KIMMATUUYECKUX YCJIOBUU
dbopMupoBaHuUs 3e€pHA U YCIOBHUM €ro XpaHeHus. YncieHHas U BUIOBas
XapaKkTEepUCTUKa MUKPODIOPHI MPOAYKTOB MEpPepabOTKH 3epHA 3aBUCUT
OT €€ HCXOJHOTO BHUJIOBOTO COCTaBa M cmoco0a MOJATOTOBKH 3€pHA K
nepepadoTKe.

Mukpodmopy 3epHoBeix Macc (nmo JILA. TpucBarckomy)
KJIaCCU(UITUPYIOT B 3aBUCUMOCTH OT €€ 00pasa >KM3HU U BO3JICHCTBUS HA
3€pHO Ha TPU TPYIIILL: canpoduTHBIC, (PUTOMATOTEHHBIE U MAaTOTCHHBIC
(U151 5KUBOTHBIX U YEJIOBEKA).

6.1. Canpo¢uTHbIe MUKPOOPTAHU3MbI

Canpoghumut (0T rpey. SAPros — rumioi u phyton — pacrenue) — 310
pacTeHus, UCIMOJb3YIOMIUE B KAue€CTBE HMCTOYHHMKA YIJIEpOJia TOTOBBIE
OpPraHMYeCKHE  BEIIECTBA, TJIaBHBIM  00pa3oM W3  Pa3IMYHBIX
OpPraHMYE€CKUX OCTaTKOB, BBI3bIBAas HUX pa3pylieHue (THUEHUE).
Canpodutel — ocHOBHas (mpeoOiagaronias) 4acTb MUKPOOPraHW3MOB
3epHa, TMPEJCTaBJCHHAs OaKTepUsMH, IUICCEHSIMH, JPOXIKAMU H
aKTMHOMHUIIETaAMHU.

bosbiias yacts canpo@UTOB OTHOCUTCS K TUITUYHBIM STTU(PUTAM, HE
CIIOCOOHBIM MPOHUKATh BHYTPh HETIOBPEXKACHHON 000JI0UYKHU 3€pHA; OHU
HACEJISIOT 3/IOPOBBIC PACTCHUS MPU PA3BUTUU U (OPMUPOBAHUH 3€PHA, HE
TpeOOBATENIbHBI K MUIIE U )KUBYT 3a CUET BblJEIECHUN KiieToK. K mpounm
carpouTaM OTHOCSIT MHUKPOOPTaHU3MBI, CIy4allHO TMOMaBIINE Ha
MOBEPXHOCTh OTJEIBHBIX 3€PEeH W3 TOYBBI, a TaKke Ipu YOOpKe H
TPAHCIIOPTUPOBAHUU YPOKAsL.

baxkmepuu. [Ipeobnanaromas 4acThb MUKPOOPTaHU3MOB,
HACEJISIONINUX MapTUH T0OPOKAYECTBEHHOTO U CBEXKEYOPaHHOTO 3epHa.

Ilnecenu. Btopas mo 3HauumocTtH W uuciaeHHoctH (1.2 % ot
o0Ilero  KOJMYeCTBA) Tpynna MHKPOOPTaHU3MOB, HACEISIOIIUX
3epHOBYI0 Maccy. [Ipu 01aronpusaTHBIX YCIOBUAX UX CIIOPBI IPOPACTAIOT
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u o0pa3yloT MHULENUA U Opranbl IUIoJOHOIIEHUs. Ha TBepabix
MUATATEIbHBIX cpenax (M 3epHE) INIECEHH O00pa3yrT KOJOHUU B BHUJE
BaTOOOpa3HBIX CKOIUICHUH WJIM MYIIUCTOTO HaJleTa, CIOCOOHbIC
CYIIECTBOBATh MPHU PA3JIMYHBIX 3HAYEHUSX BIAKHOCTU U TEMIIEPATYPHI.
Pa3BuBasch 32 cueT OPraHUYECKUX BEUIECTB 3€PHA, MJIECEHU BBI3BIBAIOT
MOTEPU €ro MacChl, YXYJIIEHHE KadecTBa (C HU3MEHEHHEM IIBETa,
MOSIBJICHUEM HEMPUSATHOIO 3araxa) U JaKe MNOJIHYIO OpUy.

Jpostcorcu. OIHOKIIETOYHBIE OPTaHU3Mbl Pa3IMYHONA (OPMBI CO
CBOMCTBEHHOM JJIs1 UX KOJOHUH, 00pa3yeMbIX Ha IUIOTHBIX cpelax (U Ha
3€pHE), MacTO00pa3HON KOHCUCTEHIMEH. JpoxxKu KpyrHee OakTepuil.
Pasnmuuaror aposxoku: Oeible M Po30Bble, W3 poaa Torula, BepxoBoro
OpoxeHus. J[poXxoKu pa3sMHOKAIOTCA TOYKOBAHUEM WIH JCICHUEM.
OO0u1ast YUCIEHHOCTh APOXKIKEW HA 3€pHE HE3HAUUTEIbHA, IO3TOMY MpHU
HOPMAJIBHBIX YCJIOBHUSIX XPAHEHHUS OHU OCOOOTr0 BIIMSHHUS Ha KadeCTBO
3epHa HE OKa3biBatoT. OJHAKO B 3€pHE MOBBLIIICHHOW BIAXHOCTH MpHU
ONPENCIICHHBIX YCIOBHUSX JPOXKHA MOTYT CIHYXUTh MPUUYUHOU
MOSIBJICHUS TaK HA3bIBAEMOTO aMOapHOTO 3amaxa.

Axkmunomuyemut. OTHOCATCS K Ty4UCThIM rpubam. IlomanaroT B
3€pHOBYIO MacCy ¢ KOMOYKaMH 3€MJIU MPHU Pa3AeIbHOM Crloco0e yOOpKH
ypoxas. HMX 4YHCIEHHOCTh B CBEXEYOpaHHOM 3€pHE HEBEJIHUKA.
Pa3BuBascr  (mpu  OJAronpusiTHBIX  YCJIOBHUSX),  CIOCOOCTBYIOT
CaMOCOT'PEBAHUIO 3€pHA.

6.2. @®uTONaTOreHHbIe MUKPOOPTAHU3MBI

BcerpeuaroTcss B HEKOTOPBIX MapTHUSIX 3€pHA, CIIOCOOCTBYIOT
Pa3BUTHUIO Y pacTeHUM Takux 3a00J€BaHUM, KaK OaKmepuo3 1 MUKo3,
NIOCJIEICTBUSL KOTOPBIX OTPULIATENHHO CKa3bIBAKOTCA HA KAYECTBE 3€PHA.

Bo3Oynurenu  6akmepuozoe —  OakTepuH, MOPAXKAIOIIME
MOBEPXHOCTHBIC TKAaHW PACTEHUU C OOpa30BaHHEM OKOrOB KOPBHI H
INSATHUCTOCTA JUCTHEB. [Ipu moceineHnMM HUX B NPOBOIALIMX COCyHax
pacteHue yBsanaer. B uucne OakTepuid, BBI3BIBAIOLIUX OAKTEPHO3bI
3epHOBBIX KyJbTyp — PS. translucens u Ps. atrofaciens.

bakrepun Buma PS. translucens BeI3bIBacT 0KOT Y 3epHA MIIIEHHUITH,
KM, SUMEHS, KyKypy3bl U pHUCa; MATHUCTOCTb — y KYKYpY3bl, pHca,
SYMEHSI M JAPYTUX KOJOCOBBIX KyJibTyp. Kpome Toro, 0akrepuu 3TOroO
BUJIa BBI3BIBAIOT «YEPHYIO OOJIE3HB» Y 3€PHOBBIX KYJIBTYp, KOTOpas
MPOSIBJISICTC B TOYEPHEHUM BEpPXHEW IOJOBUHBI KOJOCKOB; 3€pHO
CTAaHOBMUTCS ILYIUIBIM, CMOPILMBAETCS, Ha HEM OOpa3yrOTCS 4YEpHBIE
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MIOJIOCHI, 3allOJIHCHHBIE OaKTepUsIMH; TPU CHJIBHOM TOPaXKEHUHU
CHUKEHHE ypoxkas MoxKeT gocturats 60...70 %.

bakrepun Buma Ps. atrofaciens BeI3pIBarOT HOYEpHEHUE OCHOBAHHMA
YelryeK KOJIOCKOB, ITPU CHJIbHOM MOPAXEHUU — MMOYEPHEHUE 3apOIbIIIa U
HIYTUIOCTh 3€pHA, 3a00JIeBaHUs JTUCTHEB Yy MIIICHUIIBI, PKHU, TIMEHS, OBCA
u JIp.

Muko3zel (oT rped. mykes — rpub) — MIMPOKO PaCIPOCTPAHECHHBIC
3a00JI€BaHUsI, B YUCJIE KOTOPBIX — TOJIOBHS, CIOPBIHBSI M (Py3apHO3bI
XJICOHBIX PAcCTEHUM, BBI3BIBAEMBIC pPa3IMYHBIMHU pacamMu TPUOOB-
napa3uToB. 3apake€HUE COMPOBOXKIACTCS MPOHUKHOBEHUEM Iapa3uTa
BHYTPh PACTEHHUS, B PE3yIbTaTE YETO MPOUCXOJAUT YaCTUYHAS, a UHOTAA
U TIOJIHAs ToTepsi ypokas. IlopakeHHBIE 3epHA MOTYT NPHOOPECTH
TOBUTHIE CBOMCTBA. [10 3TOM MpuYMHE NX KOJTMYECTBO B 36PHOBOM Macce
OTPaHUYMBACTCS TOCYNAPCTBEHHBIMHU CTaHJApTAaMU TIPH TIPHEMKE U
OTITYCKE 3epHa Ha MepepadoTKy.

6.3. IlaToreHnble AJis1 YeJIOBEKAa M dKMBOTHBIX
MHKPOOPTraHU3MbI

B 3epHOBOIl Macce MOTyT MPHUCYTCTBOBaTh BO30yAUTEIU
HEKOTOPBIX HMH(QEKIIMOHHBIX 3a00JIEBaHUM TOJIBKO JJIsi 4YEJIOBEKA WIIH
TOJIBKO JUISl 5)KUBOTHBIX, a TAKXKE KaK JJIsl UYeJIOBEKa, TaK U JJIsl )KUBOTHBIX.
B npupojsie Hanboliee pacnpocTpaHEHbI MUKPOOPTaHU3MBbl, TATOT€HHbBIE
JUISl 4eJTOBEKA U 151 )KUBOTHBIX, BHI3BIBAIOIINE TaK HA3bIBAEMBIC 300HO3bI
(oT rped. zOON — XKUBOTHOE M NOZOS — OOJE3HB), K YUCIY KOTOPBIX
OTHOCAT BO30yaMTENeH CUOUPCKOW SI3BBI, Opylesie3a, TyOepKyJiesa,
cara, sifypa, YyMbl U TyJIsipeMu. MUKPOOPTaHU3Mbl paCIIPOCTPAHSIOTCS
yepe3 OONBHBIX JIIOAEW W JKUBOTHBIX, 4epe3 OalMUIOHOCUTENEd —
I'PBI3YHOB, TUKUX MTHI], HACEKOMBIX H JIp., a TAK)KE Yepe3 MOYUBY, ITOMaasi
B KOTOPYIO OHU CIIOCOOHBI HE TOJIBKO KUTh B HEH, HO U Pa3MHOXKATHCS B
TEUEHHE JUIUTENIbHOTO BpeMmeHu. [logoOHble  MHKpPOOPTaHU3MBI
MPaKTUIECKH HEBO3MOXKHO BBISBUTH B TMOCTYMHAIOIIMX TMApTUSIX 3€pHA.
[TosToMy K 3€pHY, MOCTYIAIOIIEMY U3 PAaOHOB, IJIe OTMEUCHBI ClIy4dau
MH(EKIIMOHHBIX 3a00JIEBaHUM, CJIEAYET OTHOCUTHCA OCTOPOXKHO H
MPOBOJAUTH MPEIYCMOTPEHHBIE ISl 3THX CiIydaeB (CrenuaibHbIMU
UHCTPYKITUSMU ) MEPOTIPUSATHS.
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6.4. CHH2KeHHE TOCeBHBIX U TOBAPHBIX KA4€CTB 3€PHA

Pa3BuTue riecHeBbIX rprOOB B 00J1aCTH 3apO/IbIIIa 3epHa TPUBOIUAT
K OCJa0JICHUIO WJIM TOJHOM MOTEepe >KU3HEHHBIX (PYHKIMM 3apojibIiia.
Pa3zBuTue mieceHei Ha 3apoIbIIe MOXKET ObITh SIBHBIM U CKPBITHIM.

SIBHOEe pa3BUTHE TUIECEHU (HEMOCPEACTBEHHO HAa TOBEPXHOCTH
3apobllel) HAOII0JaeTCs Yy MIIIEHULIBI, PKU, SUMEHS, prca, HA CEMEHaX
0000BBIX, €€ JIErKO OOHAPYKUTh HEBOOPY>KEHHBIM B3IJISIIOM.

Jis  3epHa  KyKypy3bl XapakTEpHO CKpBITOE€ MOpa)KEeHUE
3apofblliel, 1mojJ 000y04kod. [Ipn ocMOTpe TakuxX CEeMsiH MpPU3HAKU
Pa3BUTHA Ha HUX IUIECEHEW OOHAPYKUTh TPYAHO, 3TO MOXKHO CJEIaTh
TOJILKO TIPU CWJIBHOM pa3BUTUU Mullenusi rpuda. Hauano ckpsiToro
MOPKEHHS 3€PEeH MPOUCXOIUT MPU UX HAXOXKIACHUH B IOYATKE: MPH
MOBBIIICHHOW BIIAXKHOCTH MHUIETUNA HAYMHAET Pa3BUBATHCA MEKIY
3epHAMU ¥ OKOJIO CTEPKHSI, a 3aTeM MPOHHUKAET M0J1 000JI0YKU B 00J1aCTh
3apo/IbIIIA.

[InecHeBeHne 3epHa  COMPOBOXKIACTCS  MOHMKEHHUEM  €ro
BCXOXKECTU. DTO OOBACHSETCS] OTPABICHUEM KIIETOK 3apOjblllia CEMEHU
OpPOIYyKTaMH  MeTabojiM3Ma  IUIECHEBBIX  TpUOOB,  00JIaarOIIUX
TOKCHUYECKUMHU CBOMCTBAMHU.

Kpome Ttoro, Habmomaercs TOTEeMHEHHE 3apojsimia. Takas
MIISHUIIA TIOJyYIIIa Ha3BaHue 00JbHOU. [loTeMHeHre TPOUCXOIUT U TIPH
MOBBIIICHHOW aKTUBHOCTU (EPMEHTOB B 3€pHE C TMOBBIIICHHOM
BJIQXXHOCTHIO TIPH HEAOCTATKE KUCIOpOJa B BO3AYXE U MEK3EPHOBOM
npocTtpancTBe. KUCIOTHOE YHCITO KUpa B TAKUX 3€PHAX MOBBIIIICHHOE.

PaszButue mnecenedt poxos Aspergillus u Penicillium B 3epae moxer
COMPOBOXKIATHCA ~ OOpa3oBaHUEM  TOKCHYECKUX  BEIIECTB  —
MUKOTOKCHUHOB, SIBIITIOIIUXCS MPOIYKTaMH UX KU3HEACATEILHOCTH.

[InecueBble TpuOBI CcHOCOOHBI cuHTE3UpoBaTh Oosee 200
TOKCUYECKUX  BEHIECTB.  BOJBIIMHCTBO  TOKCHMHOB  O0OJyajmaer
reraTOreHHBIM U KaHIIEPOTCHHBIM JICUCTBUEM.

OOpa3oBaHNe TOKCHYECKHUX BEIIECTB B 3€PHE IPOUCXOJUT B
Ipolecce CaMOCOTPEBAaHWS W XpaHEHWS 3epHAa C TOBBIMICHHON
BJIQKHOCTBIO B OYHTaX U XpaHWJINIIAX.

W3BecTHBI Cilyyan HAKOIUICHHS TOKCHYHBIX CBOWCTB 3€pPHOM B
pe3ysibTaTe Mepe3uMOBKH €T0 Ha KOPHIO WU B BaJKaxX, OCTABIICHHBIX B
1oJie B CIy4ae OYEHb PAHHETO BBIMAICHUS CHETA.

3epHO COXpaHSET SAOBUTOCTh NPH XPAaHCHWH B TCUCHHE MHOTHX
aeT. MUKOTOKCHHBI HE pa3pylialoTcs I0J JEUCTBUEM BBICOKHX
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TemmepaTyp. YacTUuHOE CHUKEHHE STOBUTHIX CBOMCTB HAOIIOAETCS
IIPU BHIMAYMBAHUM 3E€PEH B TEIUION BOJe. MHOIrME TOKCUYHBIE BEIIECTBA
BBIJICIISIIOTCSL U3 3€pHA BMECTE C €r0 KUPOBOM (hpaKIMeH.

OOmee mpeacTaBiICHWE O HAJWYHAHA SIIOBUTHIX CBOWMCTB MOYKHO
COCTaBHTh I10 BHEIITHEMY BUJIY 3€pHA M OKpacke sHjpocmepma. Hanbomee
SIOBUTHI TIOYEPHEBIIIME 3€pHA.

3epHO, cojepiKaimee TOKCHHBI, MOXKET OBITh HCIOJIB30BAHO B
CIIMPTOBOM MTPOMBINIJIEHHOCTH.

IIpouiecc npIxaHus B KJIETKaX MHMKPOOOB IIPEJICTaBIISIET COOOM
PA3JI0)KEHUE U OKUCIICHUE OPTAHNUYECKHUX BEIIECTB C BBIACICHUEM TEIUIA.
Tennmo mmbo 3agepKuUBaeTCS B 3E€PHOBOM Macce M CIIOCOOCTBYET
MOBBIIIIEHUIO €€ TEMIIEPATYPhI, TUOO0 YHOCUTCS U3 HEE MMyTEeM KOHBEKIIUH.

OOGBIYHO B 3¢pHOBOM MaccCe BIIAXKHOTO COCTOSTHUS MUKPOOPTaHU3MBbI
BBIJICJISIIOT OYE€Hb OOJIBIIIOE KOJMYECTBO TEIUIa, MOATOMY YacTh €ro
OCTaeTCs B 3¢pHE U MPUBOJAUT K CAMOCOTPEBAHUIO.
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I''TABA 7. Meponpusitusi, NOBBILIAKIINE YCTOMYUBOCTH
3€PHOBBIX MACC NPH XPAHEHUU

CBexxeyOpaHHBIN 3¢pHOBOM BOPOX HMMEET, KaK IPaBHUIIO, BHICOKHE
CPEIHIOI0 BIAXHOCTH (10 25 %, nunoraa 10 30-34 %) u 3acopeHHOCTSH (10
30-32 %). B HeM coaepKUTCs OOJIbIIOE KOJIUMYECTBO MOBPEKICHHBIX U
Hemo3peBmMX  ceMsH. [IpuMecum  yXyamaroT  KadecTBO  3€pHA,
OTPUIATEILHO BJMSAIOT Ha €ro COXPaAHHOCTh. TE€XHOJOTHYECKYIO
omepaluio Mo YJIAJCHUI0 U3 3€PHOBOTO BOpOXa (3€pHOBOM MacChl)
IIPUMECEN Ha3bIBAIOT OYMCTKOW. [locine O4YMCTKM 3€EpHO MOXKHO
WCIOJIb30BaTh Ha MUIIEBBIC, TEXHOJOTHUECKUE, CEMEHHBIE U KOPMOBBIC
nenu. IlpuMech OpraHMYecKoro U HEOPraHMYECKOTO IMPOUCXOXKICHUS,
nojijieKaiiasl yAaJ€HUI IIPpH HUCMOJIb30BAHMHM 3€pHA M0 1IEJIEBOMY
Ha3HAUYCHHUIO, Ha3bIBaeTCs COpHOM. HemosiHOIIEeHHBIE 3€pHA OCHOBHOMU
KYJBTYPBI, @ TAK)KE 3epHa APYTUX KYJIbTYPHBIX PACTCHUH, JOMYCKaEMbIX
IIpY MPUEME, OTHOCATCS K 36pHOBOM MPUMECH.

B 3aBUCMMOCTH OT KOJHMYECTBA COPHOM M 3€PHOBOM IIPUMECEU
3€pHO IPOJIOBOJILCTBEHHOIO HAa3HAYEHMS MOAPA3NICISIIOT Ha TpHU
COCTOSIHUS: YUCTOE, CPEIHEN YMCTOTHI U copHOe. CeMeHHOM MaTepual 1o
YUCTOTE NOAPA3ACIIAIOT Ha TPU Kjacca (Y HEKOTOPBIX KyJIbTYyp — Ha JIBa).

K TexHojorMuecKkuM MnpuemMam, CIOCOOCTBYIOIIUM OOECTICYECHUIO
COXPaHHOCTH 3€PHOBBIX MAacC U NMPUMEHEHHUIO ONPEICICHHBIX PEKUMOB
XpaHEHUs, OTHOCST CYIIKY U OYUCTKY 3€pPHOBBIX MAacC OT IPUMECEH, NX
aKTUBHOE BEHTWIMpPOBaHUE, o0e33apakuBaHUE OT BPEIUTEIICH,
XHMHUYECKOE KOHCEPBUPOBAHUE.

Cylmika W OYMCTKa SBJISIIOTCS TIPUEMAMHU  TOCIEYyOOpPOUYHOM
00paOOTKU 3€pHA U CEeMSH C IIEJbI0 JIOBEACHUS HMX J0 TpeOyeMbIxX
KOHIUIIMH MO BIAXXHOCTH U 3aCOpeHHOCTU. Eciu cyliika mpoBOUTCS IIpU
BJIQXKHOCTH 3€pHA BBIIIE KPUTUUYECKOHN, TO OUUINAIOT OT MPUMECEH BCe
NapTHUHU CBEKEYOPaHHOTO 3€pHa.

7.1. OuncTKa 3¢epPHOBBIX MacC

B 3aBHCUMOCTH OT COCTOSIHUSA U LIEJIEBOTO HA3HAYECHUSI 3€pHA MOT'YT
MIPOBOJWTH PAJIMYHBIC BUbI OUUCTKHU: MPEABAPUTEIBHYIO, IEPBUYHYIO U
BTOPUYHYIO (IJ11 JOBEACHUS CEMSH JO KOHJIMIMA TOCEBHBIX
ctaHgapTtoB). OyucTka MPOBOJUTCS  HA  BO3QYIIHO-PEIICTHBIX
cenaparopax, B TpUEpPax U APYTrUX 36PHOOUYUCTUTEIBHBIX MalIMHAX. [Ipu
OYMCTKE UCTIOJB3YIOTCS Pa3Inyus 3€pHA U CEMSIH OCHOBHOU KYJIBTYPhI U
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nmpuMeceli 10 TakuM (PU3MYECKMM CBOWCTBAM, KakK pa3Mephl,
a’pOJIMHAMUYECKHE CBOWCTBA (MapyCHOCTH), IJIOTHOCTh, COCTOSIHUE
MIOBEPXHOCTH, (popma.

Texnonmorunueckud 3P¢GEeKT OT OUYUCTKHA TEM BBIIIE, YeM OOJIbIEe
OTAECIUMBIX IIPUMECEU YHAJAECTCA U3 3€pPHOBOM MacChl. MUHUMAIbHBIN
TEXHOJOTHUYECKUM A(DPEKT MepBUUHON OUNCTKHU 3€pHA JIOJKEH COCTABUTh
He meHee 60 %. DTO 3HA4YWT, 4TO B 3€PHOBOM MAaCCE IOCIE OYHCTKH
JOJKHO ocTathest He 0osee 40 % coaeprkaBIIMXCs B HEM EpBOHAYATILHO
IIPUMECEN.

IIpu mepBUYHON OYHUCTKE UCXOAHYIO 3€PHOBYIO CMECH CENapUPYIOT
Ha clenyiomuye (Gpakiuu: MPOJOBOJILCTBEHHOE 3€pHO 1-TO copra,
bypaxHoe 3epHO 2-TO COPTa, MEIKHUE OTXOIbl, KPYITHBIE OTXO/IbI U JIETKHE
npuMecu. OueHb BaXXKHO OPraHU30BaTh MPABUIBHBIA YYE€T BBIXOJIA
OUHUIIEHHOT'O 3€pHa, MOOOYHBIX MPOAYKTOB M 3€PHOBBIX OTXOJIOB IIPH
OUHCTKE.

OuuieHHasi 3€pHOBasg Macca HEOJHOpPOJHA IO COCTaBy WU
cBoricTBaM. JlJIsi CHMDKEHUS CTENEHU pPa3HOKAYECTBEHHOCTHU CEMSH,
BBIJICJICHUS U3 CEMEHHOM MAacChl XyAIIMX B OMOJIOrHYECKOM OTHOIIIEHUU
CEMSH  TPOBOAIAT  copmuposarue  ((dpakiMOHUpOBaHHUE).  ITa
TEXHOJIOTHYECKas onepalusi 00ecreynBaeT pa3ieICHUE 3€PEH OCHOBHOM
KYJbTYpBI TI0 (PU3UUYECKUM M OMOJIOTUYECKUM CBOMCTBaM Ha JIBE 4acTU
(bpakuum), OJIHY W3 KOTOPBIX MCIIOJB3YIOT KaK CEMEHHOW MaTepuall,
IpYyryl0 — Ha KOpMOBbIe 1enu. OTCOPTUPOBAHHBIE CEMEHA YacTo
MOABEPraloT pa3feieHui0 Ha (pakiuh MO KPYMHOCTH. DTOT MHpPHUEM
Ha3bIBAIOT Kaiubposanuem. VIcrionb30BaHHE KaTUOPOBAHHBIX CEMSH
yJIydlllaeT padoTy CEsJIOK W CIOCOOCTBYET TMOJYYEHUIO JAPYKHBIX
BCXOJIOB.

Takum oOpazom, rpoluecc pa3iesieHus: 3€pPHOBOM CMECH IOCTATOYHO
CIIO)K€H U TPEACTaBJICH TpeMs TEXHOJOTMYECKUMU OMepaIisIMu:
OUMCTKOM, COpTUpPOBaHMEM U KanuOpoBanuem. JlroOoe pasneneHue
3€pHOBOIl CMECH HAa3bIBACTCS CEMApUPOBAHUEM, a MPUMEHSEMbIC IS
ATOTO MAIIIMHBI — CeNapaTOpaMHu.

Briienuts U3 3epHOBOM CMeCH KaKOW-TM00 KOMIIOHEHT €€ B YCTOM
BUJIC€ MPAKTUYECKH HEBO3MOXKHO. [lonmydaembie ¢pakiuu (akTuuecku
MIPEACTABIISIIOT COOOM HOBBIE CMECH, HO ¢ OOJIbIIIeH OTHOPOHOCThIO. UeM
BBIIIIE OJAHOPOJHOCTh (ppakiuid, T.e. HUX YUCTOTA, TEM BBIIIEC
3 PEKTUBHOCTH CEMapUpPOBAHUSI.

MaiHsl TpeIBapUTENHHON OUYNCTKHU JOJKHBI BBITIOJIHATH OUUCTKY
CBEKEYOpaHHOTO 3€pPHOBOrO BOpoxa BIaXHOCThIO A0 40% c
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conepxanueMm copHoil mpumecu 10 20 %, B TOM uyucie ¢pakiuii
COJIOMHCTBIX npumeceit 10 5 %. B mponecce npeaBapuTebHON OUUCTKH
JOKHO BBIIAETAThCA HE MeHee S50 % COpHOU mpumecH, B TOM YHCIE
MPAKTUYECKU BCSI COJIOMUCTAS MPUMECH. 3€pPHOBOM BOPOX pa3AEseTCs Ha
nBe (ppakiuu: 06paboTaHHBIN MaTepral U OTXObI.

[lepBuyHass OYMCTKA dYalle BCErO BBIMOJHACTCS MOCJE CYIIKH
3€pHOBOM MAacCCBhl.

3epHOBas Macca, MOCTyIarollasi Ha MEPBUYHYIO0 OYUCTKY, JOJDKHA
MMETh BJAXKHOCTh HE BbIIIE 18 % M coaepkaTb COPHOW MPUMECH HE
oonee 8 %. Ecnu ucxonHble KauecTBa MOCTYIMUBIICH HA TOK MapTUU
COOTBETCTBYIOT 3THUM TOKa3aTeNisiM, TO IMOCICyOOpOUYHYIO 00paboOTKy
HAYMHAIOT C MEPBUYHON OUHMCTKH.

HekoTopsle mnpuMecH HEBO3MOXKHO BBIJACIUTh MPH TOMOIIU
BO3AYIIHO-PEIIETHBIX MAIIMH U TPUEPOB. ITU KOMIOHEHTHI MPUMECEH
MaJI0 OTJIMYAIOTCA OT CEMSH OCHOBHOW KYJBTYphl IO pa3MepaM U
a’pOJIMHAMUYECKHUM CBOMCTBAM — HNPOPOCHINE, HEAOPA3BUTHIE, TOJIbIE (Y
IJIEHYAThIX KYJbTYpP) CEMEHAa OCHOBHOM KYJBTYpPbl, YacThb POKKOB
CIIOPBIHBHU, IUJIOABI JHUKOW pEIbKH, CEMEHa TIopoxa, 3apaXCHHbIC
opyxycoM u T. 1. OOpabaTbIiBaeMblii MaTepral pa3aesieTcss Ha PpaKiuu:
JIETKHE NPUMECH, OUUILIEHHBIN MaTepurall, TSKeJbIe TPUMECH.

7.2. IlppuHUMNIBI cenapupPOBaHNsl 3¢PHOBOI cMecH

OuncTka, COPTHPOBaHWE W KaluOpOBaHHWE 3€pHA U CEMSH
CEIbCKOXO03MCTBEHHBIX KYJIBTYp OCHOBAaHBI Ha pa3/eJICHUH CMECH Ha
KOMITOHEHTBI, OTJIMYaronuecs (Gu3NKo-MEXaHUYEeCKUMU CBOMCTBAMH U
MOP(OJIOTHICCKUMH Tpu3HakaMu. K 3TUM CBOWCTBaM W IpH3HAKaM
OTHOCAT KPYMHOCTHh (TOJIIMHA, IIUPHHA, IJIWHA), adpPOJIUHAMHUYECKUE
CBOMCTBA (ITApyCHOCTh, KPUTHUECKASI CKOPOCTh, HJIM CKOPOCTh BUTAHUS),
IJIOTHOCTh, YIIPYTrOCTh, (POPMY, COCTOSIHHME IOBEpXHOCTH, IBeT. OHH
3aBUCAT OT MHOTHX ()aKTOpOB (BUIA KYJIBTYPhI, COPTA, 30HBI U yCIOBHIA
BBIpAIIMBAHUS | JIP.) H BAPbUPYIOT B ITUPOKHUX MpeIeiiax.

3epHa U ceMEHa XapaKTepU3YIOTCS TPeMsl pa3MepaMu: TOIIIUHON
(MUHUMaNBHBIA pa3Mep), WUPUHOW (CpeIHUN pa3mMep) U JJIMHOU
(MakCUMaJIbHBIN pa3Mep).

[To TonmIMHE M MIMPHUHE 3€PHOBASI CMECh Pa3NIEIISETCs Ha perieTax,
MPEACTABISIOMNUX COO0N METAUNIMYECKUE JIUCTHI, UMEIOIIUE OTBEPCTHUS
pazHooOpa3Hoii GopMbl U pasmepoB. Ha pemetax ¢ mpoaoiaroBaTbIMu
OTBEPCTHUSIMHU 3€pPHOBAsI Macca cenapupyeTcs Mo TOIIIMHE, C KPYTJIBIMUA —
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0 WUpUHE. B OTHENbHBIX CllyyasX IJIsg OYUCTKA CEMSIH HCIOJb3YIOT
peliera ¢ TpeyroJibHbIMUA OTBEPCTUSMMU.

CyIlIHOCTh MPOCEUBAHUSI COCTOUT B TOM, UTO YAaCTHUIIBI 3€PHOBOM
Macchl, KOTOpbIE IO pa3MepaM MEHbIIE OTBEPCTUH  pEIIeTa,
MPOBAIMBAIOTCS 4Ye€pe3 HUX M 00pa3yloT MPOXOJ0BYIO (pakiuio
(mpoxon). KpymnHble k€ KOMIIOHEHTBI OCTAlOTCSl Ha PeIieTe U 00pa3yroT
CX0JIOBYIO (DpaKIiuro (CX0m).

OCHOBHOV OTJIMYUTEINIBHBIN MIPU3HAK BO3IYLIHOIO CEIMAPUPOBAHUSA
— CKOpPOCTb BUTaHMS, WIM KPUTHYECKAas CKOPOCTb YacTHIl 3€PHOBOM
cmecu. [log 3THM TEPMUHOM MNOHUMAIOT TaKyK) CKOPOCTh BO3IYIIHOTO
MOTOKA, MPU KOTOPOM 4YACTUIBI 3€PHOBOM CMECHU MEPEXOIAT BO
B3BEIIICHHOE COCTOSIHUE, T. €. BUTAIOT B Bo3ayxe. Eciiu ckopocTh Bo3ayxa
BBIIIIE CKOPOCTH BUTAHUSI KaKUX-IMOO 4YaCTUI, OHH BBIHOCATCS 32
Ipejielibl pabodero kaHasia, €Ciu HIDKE — OCceatoT B KaHase. Uem OosbIme
pa3IMYarOTCsl CKOPOCTH BUTAHUS 3€pHA U MPUMECEH, TEM IOJIHEE X
MOXHO pa3JeauTh MO 3TOMY MpHU3HAKY. JIETKO BBIAEISIIOTCS MSKHHA,
YaCTHUILIbI COJIOMBI, JIETKUE CEMEHA, LTYIJI0€ 3€PHO, MbUIb.

HexoToprie ke mpuMecH Majio OTJIUYAIOTCS OT CEMSH OCHOBHOM
KyJIbTYpbl MO pa3sMepaM U a’pOAMHAMHUYECKUM CBOWCTBAM U ILIOXO
BBIJICIISIFOTCA HA BO3AYLIHO-PENIETHBIX 36€PHOOUYNCTUTEIbHBIX MAIlIUHAX U
Tpuepax. K HUM OTHOCATCS mpopociiue, Heaopa3BUThIE, rojbie (y
IJIEHYATHIX KYJIbTYp) CEMEHA OCHOBHOM KYJBTYPBI, POKKU CIOPBIHBH,
IJI0/1bI TUKOM PEeAbKH, 3apa’keHHBbIE OPYXyCOM CEMEHA ropoxa u Jp.

7.3. Cynika 3epHa M ceMsiH

Cyiika sBJISIETCS — KJIIOUEBOM  omepanueil  mociaeyOoopodHOoi
00paboTkM 3epHa. B pesyinbTare €€ MNpOBEACHUS PE3KO CHHUMKAETCS
dbuznonornuecKkasl akTHUBHOCTh 3E€PHOBBIX MacC, 3€pHO MpuUoOpeTaer
CIIOCOOHOCTh K JJIMTEIBHOMY XPAaHEHHUIO, TIPH 3TOM IIOBBIMIACTCS €ro
KauyecTBO (BO3pacTaeT MPOILEHTHOE COJCPKAHUE CYXOTO BENIIECTBa, Y
cnaboi MIIEHUIIBl yKpeIUIIeTcs KielkoBuHA). B To ke Bpems mpu
HECOOTIOICHUH PEKOMEHIYEMbIX PEXKHMOB Ipollecca KauyeCTBO 3epHa
MOXET 3HAUUTEJIBHO YXYJAIIUTHCA, BIUIOTH JO TIOJHOH MOTEpH
MOTPEOUTETHCKHUX CBOMCTB.
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7.4, PesknMbl CYIIKH 3€pHA

PeXXuMBI CYIIKH — 3TO CO3/JaHUE TaKUX YCJIOBUU, MPU KOTOPHIX
o0OecreunBaeTCs MaKCUMalbHas MPOU3BOJUTEILHOCTh CYIIUJIOK H
MOJIHAs COXPAHHOCTh KadecTBa 3epHa. [lo pexumMom CylikH Cieayer
MOHUMATh PEKOMEHIYEMYIO TEMIIEpaTypy areHTa CYIIKU U MPeJIeIbHO
JOMYCTUMYIO TEMIIEpATypy HarpeBa 3epHa U ceMsH. Takxe He0OX0IuMO
KOHTPOJIMPOBATH OOIIYIO MPOJAOTKUTEILHOCTh CYIIKH U yCTAaHABIUBATh
YUCJIO MPOITYCKOB 3€pHA YEPE3 CYLIUIIKY, UJIA IIUKIJIOB CYIIKH.

Pexxum cymiku ompeaensieTcss poaoM M BUIAOM 3€pHA U CEMSIH
(KyIbTypOi), MX HMCXOJHOW BJIAXKHOCTHIO, IIE€JIEBHIM HA3HAYEHHEM U
Ka4ueCTBOM, KOHCTPYKIIMEH U TUIIOM 3€PHOCYIITUIIKH.

[Ipu cymke 3epHa U CEMSH HEOOXOAMMO COOJIOMATh CIICIYIOIINE
MOMEHTBHI:

1) sKCIO3HIIHIO;

2) TeMIepaTypy HarpeBa 3epHa (CEMsIH) U areHTa CYIIKH;

3) pa3oBbIii CheM BJIArd.

TeMmnepatypa HarpeBa 3epHa (CEMsIH) U areHTa CyIIKUA 3aBUCHT:

® OT IICJICBOTO Ha3HaueHWs. Bce mapTtum 3epHa U CEMSH,
KU3HECIIOCOOHOCTh  KOTOPBIX HEOOXOAMMO  COXPaHUTh,
HarpeBaroT A0 0osiee HU3KOM TemnepaTypsl. [03TOMy sTUMEHb
JUIsl TMBOBAPEHUSI, POXKb JIJIsI COJOJA CYIIAT MPU PEKUMAX,
PEKOMEHTyEMBIX JJIs1 TOCEBHOTO MaTepUaa;
® OT KyJbTyphl. Y 3€pHa M CEMSH pPa3JIMYHBIX KYJIbTYp
HEOJMHAKOBasl BJArooTAarolas CcrnocoOHOCTh. BceieacTaue
OTIPeICICHHOM BJIArooTAaroNIel CIIOCOOHOCTU 3€pHA Ha BCEX
CYIIWJIKaX, MPUMEHIEMBIX B CEJIbCKOM XO3SICTBE, 32 OJIMH
IPOMYCK 3€PHOBOM MAacChl JOMYCKAETCS ChEM BJIArd TOJBKO
10 6% mnpu pexumax I 3€pHAa 3€PHOBBIX KYJIBTYP
MPOJOBOJBCTBEHHOIO Ha3zHaueHus U a0 4-5% — s
MOoCeBHOro Marepuana. JJis mOpoIOBOJILCTBEHHOTO 3€pHa
000O0BBIX KYJIbTYp IOMYCKAETCd CHUMATh 3a OJUH MPOIYCK
yepes cymuiky 10 4 % Biaru, ceMssH 0000BBIX U MaCIWYHBIX
KyaeTyp — 10 2-3%. IlosToMy 3€pHOBBIE MacChl C
MOBBIIIIEHHON BJIAXKHOCTBIO MPOIYCKAIOT Yepe3 CYHIUIKy 2-3
uin naxe 4 pasa;
® OT WCXOJHOW BIaXHOCTU. YeM Ooublie B OOBEKTAX CYUIKH
CBOOOJHOW BIark, TE€M OHH MEHEE TEPMOYCTOUUUBHI.
ITosToMy mpu conepkanuu B HuX Biaaru Oonee 20 %
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(ocobeHHO 25 % u BBIIIE) CHUXKAIOT TEMIIEpaTypy areHra
CylIKH W HarpeBa ceMsH. CHWKEHUE NPUBOIUT K
YMEHBIIICHUIO UCTIApEeHUS (CheMa BJIaru);

® OT WCXOJHOrO KayecTtBa (TBepJaas MIICHUIA, CUJIbHAS,
psanoBas). IleperpeB Bcerja NpUBOIUT K YXYIAIICHUIO WU
JlaXe TIOJIHOM MOTepe TEXHOJIOTUUECKUX U OCEBHBIX KaueCTB.
HenocrtaTounslii HarpeB yMeHbIaeT 3P(HEeKTUBHOCTD CYIIKH
U YJIOPOKAET €€, TaK KakK NPy MEHbBIIIEH TeMIepaType Harpena
3epHa MEHbIIIE YJIaJseTCsl BIAry.

OKCIO3UIKS U TEMIIEpATypa HArpeBa areHTa CYIIKWA 3aBUCAT OT
Tuna cymkd. [Ipy TOHWXKEHHON TemIlepaType areHTa CyYIIKH, IO
CPAaBHEHUIO C PEKOMEHIYyEMOW, 3€pHO HE HarpeBaercs A0 HYKHOU
TeMOepaTypbl W JJId JIOCTHXKEHUS 3TOr0 YBEIUYHUBAIOT CPOK €ro
npeObIBaHUS B CYIIMJIBHOW KaMepe, YTO CHIXKAET MPOU3BOJAUTEIHLHOCTD
3epHOCYIIWIIOK. TeMIeparypa areHTa CYIIKH, BbIIIE PEKOMEHIYEeMOM
HEJIONYCTUMA, TaK KaK BBI3bIBAET MEPETrpeB 3€pHA. 3€pHA M CEMEHA
Pa3IMYHBIX PACTCHUU 00J1a7al0T HEOJUHAKOBOW TEPMOYCTOMUYUBOCTHIO.
OnHyu W3 HUX OPU MPOYUX PABHBIX YCIOBUSAX BBIACPKUBAIOT OoJiee
BBICOKHE TEMIIEpaTyphl HarpeBa u 0oJiee JUIUTEIbHOE BpeMs ero. Jpyrue
u npu Oojiee HU3BKUX TeMIepaTypax HU3MEHSIOT CBoe (Pu3nueckoe
COCTOSIHUE, TEXHOJOTMYECKHUE U (DU3UOJOTUUYECKHE CBOMCTRBA.

['maBHast CIOXXHOCTH CYIIKM 3€pHa 3aKIo4aeTcss B TOM, YTO
HEO0O0XO0AMMO padoTaTh MPU HUCIOJIB30BAHUHU MPEICIbHO JOMYCTHUMBIX
TeMIepaTyp HarpeBa areHTa CYIIKM W HarpeBa 3€pHa, OOECIEUUTH
MaKCHUMaJIbHYIO MPOU3BOAUTEIBLHOCTD CYIIWJIKA  MPHU MOJHOM
COXpaHEHUU KauecTBa TMpoAyKiuu. [IpeBbillieHHEe YCTAaHOBJICHHBIX
TeMIIEpaTyp HarpeBa areHTa CyIIKUA W 3€pHa BEJET K MOpUe MPOLYKIIHH,
NPUMEHEHUE CIIMIIKOM MSTKOrO peXuMa OO0padOTKH  CHUXKAET
MPOU3BOAUTEIHLHOCTD CYIIUJIOK.

TemmiepaTrypHass yCTOMUYMBOCTb 3€pPHA IPU CYIIKE ONPENECIIETCH,
IJIABHBIM 00pa3oM, TEeMIIEpaTypHOM YCTOMYMBOCTBIO €ro OEIKOBBIX
BemiecTB. lIpeBblllieHNEe MOMYCTUMOM TeMIlepaTyphl HarpeBa 3epHa
BBI3BIBACT KOATYJALIMIO O€JiKa, yTpaTy >KU3HEHHBIX (PYHKIUN CEMSH U
CIOCOOHOCTM HMX K MPOpPAaCTaHHIO, a y 3€pHA IMIIEHULBI — PE3KOE
YXYJIILICHUE PACTSHKUMOCTH OCJIKOB SHIO0CTIEpMa, CHIDKEHHE KOJTUYECTBA
U KayecTBa KJIEHMKOBUHBI. CeMEHHOE 3€pHO HEOOXOIMMO CYIIUTh MPH
0oJiee MATKOM TEMIIEPATYPHOM PEXUME, TaK KaK OCIKH 3apO/IbIllIa MEHEE
CTOMKH K HarpeBy U, KPOME TOT'0, 3aPOIbIII HAXOIUTCSI HETIOCPEICTBEHHO
o] 000JIOUKOM, MPOrPEBAETCS U BHICHIXAET B EPBYIO ouepen. [loaTomy
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HOpMa BBIPAOOTKM TPHU CYIIKE CEMEHHOTO 3€pHa IO CPAaBHEHUIO C
ITPOJOBOJIbCTBEHHBIM CHUKAETCS B 2 pasa.

TemmeparypHass yCTOMYMBOCTh 3€pHA 3aBUCUT OT €r0 MCXOIHOM
BIAXXHOCTH. benku cyxoro 3epHa 0osiee yCTOWUYMBBI K HArPEBY, 1O MEPE
MOBBIIICHUS BIIAXKHOCTH 3Ta YCTOMYMBOCTh CHHMXKaeTcs. [loatomy cymiky
BBICOKOBJIQXKHOTO 3€pHA CJIEIYET HAUMHATH IIPU MATKOM TEMIIEPATYPHOM
pEXKUME U C KaXKABIM MOCICAYIOIIUM MPOIIYCKOM 4Yepe3 CYIIUIIKY
IIOCTEIIEHHO YCUIMBATh €ro B COOTBETCTBUM C YCTAHOBJICHHBIMHU
PEKOMEHIALUSAMHU, T.€. HPUMEHSITh CTYIIEHYATBIN PEKUM CYIIKHU.

Ha Ttemnieparypy HarpeBa OKa3bIBAE€T BIMSAHUE UCXOJHOE KAYECTBO
3epHa. [Ipo0BOIBLCTBEHHOE 3€PHO IMIICHHIBI CO CIA00M KICHKOBHHOU
B IIPOIIECCE CYIIKU MPU HECKOJBKO 00Jiee BBICOKOW TEMIIEpaType €ro
HAarpeBa yJyyllIaeT CBOE KA4YECTBO BCJIEACTBUE MOBBILIEHUS YIPYTOCTH
KJICMKOBUHBI. 3€pHO MIIEHUIIbI C KPEMNKOW KIEHKOBUHOW HEOOXOIUMO
CYIIUTh OCOOEHHO OCTOPOKHO, NMPU MOHMKEHHON TeMIIepaType Harpena,
VHAYe KJIIEMKOBUHA CTAHET KPOLIALIEUCs, a 3€pHO — HEIPUTOJHBIM IS
XJ1€00TEeUECHUSI.

Bo Bpems cymiku 3epHa U CEeMsH HEOOXOIUMO MPOBOJUTH
TIIATEIbHBIN KOHTPOJIb 32 COOJIFOJIEHUEM TEXHOJIOTHUYECKOI0 Mpoliecca v
3aJJaHHOT0 PeXUMA.

7.5. AKTHBHO€ BEeHTWJIHPOBaHMeE

AKTUBHOE BEHTWJIMPOBAHUE — MNPUHYAUTEIBHOE MPOJyBAHUE
BO3IyXOM 3€pHOBOM MAacChl, HaxoJslleics B T1OKoe, T.e. 0e€3
nepemenieHna. Bo3ayx ¢ moMomipr0 BEHTUIISTOPOB, 00ECIEUYMBAKOLIUX
HEO0OXOJUMYIO MOJIavy W pa3BUBAIOLIMX HYKHBII HAMop, 4Yepe3 CUCTEMY
CHELHUAJIbHBIX KaHAJIOB WA TPYO HAarHeTaeTcs B OOJBIIMX KOJIMYECTBAX
B 3E€PHOBYI0O MAacCy M OKa3blBa€T CYLIECTBEHHOE BIIMSIHUE Ha €€
COCTOSIHHE. OJTOT TEXHOJOTHYECKHI MPUEM HMEET PA3HOCTOPOHHEE
3HAQYEHUE U IIOATOMY MOXKET NPUMEHSTHCS B PA3JIUYHBIX LENAX: IS
CYILIKH, OXJaXICHHS, MOCIeyOOpOYHOTO AO3PEBaHUS 3€pHA M CEMSH,
JMKBUIALIMN CAMOCOTPEBAHUSL.

Bce ycTaHOBKHM, ITpUMEHSEMBIE Ul aKTUBHOTO BEHTUJIMPOBAHMS,
MOXHO pa3leiuTh Ha TpPU TPYNNbl: CTAIHOHAPHBIE, HAMOJBHO-
MIEPEHOCHBIC U TIepeBUXKHBIE (TpyOHBIe M Teneckomuyeckue). OdeHb
BA)KHO YCTAHOBUTH NPABUJIBHBIM PEXUM AKTUBHOTO BEHTWJIMPOBAHUSA:
ONTUMAJIBHBIE KOJIMYECTBO M MapaMeTpbl (TemIleparypa, BJIAXHOCTH)
BO3/yXa.
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Bonpocel 1j1g caMOIOAT0TOBKH

K 2naee 1:

HazoBute (hakTophl, BAUSIONINE HA KAYECTBO PACTEHHUEBOIYECKOM

MPOJIYKIIMH B TIPOIIECCE XPAHCHMUSI.
HazoBute hakTopbl, UMEIONINE CyOhEKTUBHBIN XapaKTep.
HazoBute hakTophl, UMEIOINE 00BEKTUBHBIN XapaKTep.

HazoBure ¢akTopsl, CBSI3aHHBIE CO CPEACTBAMU MTPOU3BOCTBA MPU

CO371aHUH, OOpaleHUH U MOTPEOJICHUHU PO TYKIIUH.
DakTOphl, OTHOCSIINECS K OPTraHU3AIIIOHHBIM.
®daKkTOpHI, CBA3aHHBIC C IOCEBHBIM MaTEPHAIIOM.
®DakTOpHI, CBSI3aHHBIC C YCIOBUSIMU XPaHEHUS.
®DakTOphI, CBSI3aHHBIC C YCIOBUSIMU YOOPKH.

®dakTOpHI, CBI3aHHBIC C TPAHCIIOPTUPOBAHUEM yPOXKas.

®dakToOpHI, CBSI3aHHBIC C IEPBUYHON JOPaOOTKOM, 00pabOTKOM

3epHa.

@DakTOpBHI, CBSI3aHHBIE C XPAHEHUEM YPOXKAas.

®DakTophl, CBSI3aHHBIE NIEPEPAOOTKON HA PEATIPUITHUAX.
OCHOBHBIE IPUYUHBI IOTEPU KAYECTBA U KOJIMYECTBA
PaCTEHUEBOTUECKON TPOAYKIIHH.

@dakTOopBl, BIUAIOIINAE HA COXPAHHOCTD ITPOAYKIIUH
PaCTEeHUEBOJICTBA ITPX XPAaHEHHUH.

AOuoTtnyeckne pakTopbl COXPAaHHOCTH MPOTYKIIHH.

OCHOBHBIE MIPOLIECCHI U3 TPYMITBI OMOTUYECKUX (PAKTOPOB,

BJIUSIONIUX HA COXPAHHOCTb MPOYKIIHMH.
K 2l1aee 2:

JlaliTe onpeniesieHUe MOHATHIO «OHO3».

JlaliTe onpeiesieHUE OHATHIO «3yOr03».

JlaliTe onpeniesieHUEe MOHIATHIO «T€MUON03.
JlaliTe onpesiesieHUEe MOHATHIO «T€MUON03.
JlaliTe onpeiesieHNe OHATHIO «aHa0UO03.

JlaliTe onpeiesieHUEe MOHIATHIO «TEPMOOUO3».
JlaliTe onpeniesieHnEe MMOHITHIO «TICUXPOAHA0OHUO3».
JlaiiTe onpeniesieHne MOHATHIO «KPUOAHA0HO03».
JlaliTe onpeniesieHne MOHITHIO «KCEPOaHa0HO03y.
JlaiiTe onpeneneHne NOHATHIO «OCMOAHA0H03.
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JlaiiTe omnpeiesieHre OHATUIO «alli10aHa0n03.
JlaliTe onpeiesieHne MOHITHIO «HAPKOAHA0HO03y.
JlaliTe onpeiesieHre MOHATUIO «aHOKCUAHA0U03.
JlaliTe onpeniesieHue MOHATHIO «IIEHOAHAOMO03.
JlaliTe onpenesieHne MOHITHIO «alli0IIEHOaHA0M03.
JlaliTe onpeiesieHre MOHATUIO «aJTKOT0JICIIEHOAHA0N03.
JlaliTe onpeniesieHue MOHATHIO «abH03y.

JlaliTe onpeniesieHne MOHIATHIO «TEPMOAOHO3».

JlaiiTe onpeesieHne MOHATHIO «XUMaOH03y.

B 4ueM cyTb 1ydeBOU CTEPUIU3ALNU ]

B 4eM cyThb MEXaHUYECKOU CTEPUITU3ALIAN?

K 2laee 3.

Kak knaccuuuupyroT 3¢pHOBBIE KYJIbTYPHI MO 1IEJIEBOMY
Ha3HAYCHUIO?

Kak knaccuuuupytoT 36pHOBbIE€ KYJIbTYPBI 10 XUMUYECKOMY
COCTaBy?

Kak knaccuuuupytot 3epHOBBIE€ KYJIbTYPhI IO OOTAaHUYECKUM
IIpU3HAKAM?

[IpuBeauTe cpeHUN XUMUYECKUN COCTAB Pa3IMYHbBIX BUJIOB 3€pHA.
JlailTe XapakTEpUCTUKY YIIIE€BOAOB 3€pHA.

JlaliTe XapaKTEpUCTUKY OEJIKOB 3€pHa.

JlaliTe XapaKTEpUCTUKY KUPOB (JIMTIHUIOB) 3€pHA.

K 2iaee 4.

Kak xapakrepusyercst (pu3nueckoe CBOMCTBA 3€pHOBOM MACChI —
«CBIITYYECTh»?

Kakou mapameTp xapakTepu3yeT CBOMCTBO CHIITYYECTH 3€PHOBOU
Macchl?

Kak xapakrepusyercst Gu3nueckoe CBOMCTBA 3€pHOBOM MAaCChl —
«CaMOCOPTUPOBAHUEN?

Kak xapaktepusyercs hbu3nuecKkoe CBOMCTBA 36pPHOBOM MacChl
«CBAXKHUCTOCTH)?

Kak Ha3biBaeTCsi 00paTHasi BETUYMHA CKBAXKUTOCTH?
CopOuroHHbBIE CBOMCTBA 3€pHOBOM MacCCHI.

Tennoduznueckue cBoMCTBa 3€pPHOBOIT MacCHhI.

Kak xapaktepusyeTcs CBOMCTBO TEIIOEMKOCTH 3€pPHOBOM MaCCHhI?
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Kak xapakTepusyercs TEIIONPOBOAHOCTh 3€pPHOBOM MacChl?

Kak xapakrepusyercs TeMnepaTyponpOBOIHOCTb 3€PHOBOU MacChI?

Kak xapakrepusyercsi TepMOBIIArONPOBOIHOCTh 3€PHOBOM Macchl?

K 2naee s.

AspoOHOE JIbIXaHHE 3€pHA U CEMSIH.
AHa’poOHOE TbIXaHHUE 3ePHA U CEMSH.

CDaKTOpI)I, BJIMAOINMUEC HA HHTCHCHUBHOCTD JIbIXaHHA 3CPpHA U CCMSIH.

Yem 00yCIIOBJICHO SABJICHUE CAMOCOTPEBAHUS 36PHOBOM MACCHI.
BcnencrBue 4yero npoucxoauT MpOpPacTaHUE 3€PHA U CEMSIH MPH
XpaHeHUuu?

Kaknm KoMruiekcoM OMOXUMHUYIECKUX TIPOIIECCOB XapaKTEPU3YyeTCs

OCJICyOOpOYHOE JO3pEBaHNE 3EPHOBON MaCChI?
K 2l1aee 6.

Kakue MuUKpoopranu3Mbl OTHOCSITCS K dnU¢puTam?

Kakue MUKpOOpraHn3Mbl OTHOCATCS K ITapa3zuTam?

JlaiiTe XapakTEepUCTUKY CyOd nuAepMaIbHOM MUKpOdIIope.
Kakne Mukpoopranu3mMbl IPUHATO Ha3bIBaTh canpoduramu?
Ha3zoBute rpynmsl MUKPOOPTAaHU3MOB, KOTOPBIE OTHOCAT K
carpoduram.

Mukpoopranu3Mbl — BO30YyIUTENIN OAKTEPHUO30B.
Mukpoopranu3Mbsl — BO30YIUTEIN MUKO30B.

[TaToreHHbIe T4 YEIOBEKA U ) KUBOTHBIX MUKPOOPTaHU3MBI.
[Ipr4rHBI CHH>KEHHS TIOCEBHBIX U TOBAPHBIX KAYECTB 3€PHA.

K 2naee 7.

HazoBuTe MeponpusTHs, NOBBIIAOIINE YCTOMUUBOCTh 3€PHOBBIX
Macc MpU XpaHEHUH.

Buabl 0O4MCTKY 36pHOBOM MACCHI.

YT0 Takoe MapyCHOCTb 36pPHOBOM MaCChI?

C KaKkoil 1eb0 NPOBOAST COPTUPOBAHUE 3€EPHOBOM MACCHI?

C Kakoi 1e/1bI0 IPOBOIIT KAIMOpOBaHUE 36PHOBOM MacChl?
[IpuHUHMIIBI cennapupoBaHus 3€PHOBOM MacCHlI.

Kakue ycinoBust JOJIKHBI ObITh 00ECTIEUEHBI PEKUMAaMU CYIIKU
3epHa’?
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8. Ortuero 3aBUCHUT BBIOOP TeMIIEpaTyphl HarpeBa 3epHa (CEMsH) U
areHTa CylKku?

9. Yewm ompenensercs TeMIepaTypHas yCTOHYHUBOCTD 3epHA?

10. B yem cyTh aKTUBHOTO BEHTHJIMPOBAHUSI 3€PHOBOI MacChI?
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