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BBenenue

JucuunnuHa «3epHOBecHIE C OCHOBaMU PacTEeHHEBOICTBAY
IpeyCMaTPUBAET 3HAKOMCTBO CTYACHTOB C OOTaHMUYECKUMHU M MOP(OIOrHUEeCKUMHU
OCOOECHHOCTSIMM OCHOBHBIX 3E€pHOBBIX KYJIBTYP, UX QHATOMHYECKUM CTPOCHHEM U
XUMHUYECKUM COCTaBOM; C BIIMSHUEM IIOCJIEIHUX Ha TEXHOJIOIMYECKHE CBOWCTBA
TOTOBOTO MPOIYKTA.

Ponb m 3HaueHue 3epHa B MUTAHUHM YEJIOBEKA, MPOU3BOACTBE Pa3IHMYHBIX
MUIIEBBIX MPOAYKTOB, Pa3BUTHUHU KUBOTHOBOJACTBA M JPYTHUX OTpaciieil HapOIHOTO
XO3SIIICTBa OMPEACIAIOTCA €Tr0 HCKIIOUYUTEIBHO OJaronpusTHBIMH OOBEKTUBHBIMU
CBOMCTBaMH.

Jig OyAaymux CHEeLMaIuCTOB, 3aHATBIX XpaHEHUEM U NepepabOTKOH 3epHa,
HauOosee BaXHBIMU  SBISAIOTCA  (PU3MKO-MEXaHWYECKHME  CBOMCTBAa  3€pHa,
MO3BOJIAIOIIME ONpPENEATh JUHAMUUECKHE MapaMeTphl padouuX OpraHoB MAILIUH I10
nepepabotke 3epHa. OmHAKO (PHU3UKO-MEXAaHHYECKHE CBOMCTBAa 3€pHA 3aBUCIT OT
[EJNOT0 psAda XapaKTepUCTHUK 3€pHa, TaKWX Kak: aHaTOMUYecKHe, (U3HUKO-
XUMHYECKHE, CTPYKTYpPHO-MEXaHWYECKHE, OWOIOTHYECKHE, TeropU3NIECKueE,
AIIEKTPOPUINIECKUE U TEXHOJIOTHIECKHE.

O3HaKOMUThCSI Ha MPAKTUKE C HEKOTOPHIMU CBOMCTBAMH 3€pHA U MPOAYKTOB
ero nepepadoTKH MOXKHO Ha J1abOpaToOpHBIX padoTax.

W3yuuB U mpojenas, NPeJIOKEHHbIE B JaHHOM IPaKTUKyMe J1abopaTOpHbIE
paboThl, oOywaromuecs IOdy4YaT HaBbIKM pPaOOThl ¢ O0OpPYJOBaHUEM, KOTOPHIE
NOMOTYT UM B JlajibHENIIEH padoTe.



JIABOPATOPHAS PABOTA Ne 1
Kaaccuguxanus 3¢epHOBbIX KYJbTYP. AHATOMHYECKOE CTPOCHHE 3epHa
Iens padoTbl — M3y4UTHh NPU3HAKH, [0 KOTOPHIM OTJIMYAKOTCS OCHOBHBIE
36pHOBBIE KYJIbTYpbl. M3MEpUTh TIE€OMETPUUYECKHE IapaMeTpbl CEMSH OCHOBHBIX

3epHOBBIX KyJbTYyp. [IponsBectu pacuetr o0beMa 1 MOBEPXHOCTHU 3€pHA.

OO6opynoBanue u NpUOOPHI:
Pa3z0opHble 10CKH, MTATeNN, MUKPOCKOIIBL, JIE3BUS, TYTIbI.

IMopsinok BbINOJIHEHHUS PadOTHI:

1. HN3yuyeHne u onycaHve 0OCHOBHBIX BWJIOB 3€PHOBBIX KYJIbTYP

[To xapakTepy UCIIONB30BAHMS CEMSH PACTEHUS JCNAT Ha MATh TPYIII:

1) 3epHOBBIE - pacTeHHsS C 3€pHOM, OOTaThIM KpaxMalOM: 3€pHOBBIC 3JIaKU
(mmeHuIa, poxb, SIMEHb, OBEC, MPOCO, KYKypy3a, COpPro, puc, 4ymus3a) U H3
CEMENCTBA TPEUNIITHBIX - TPEUHXA;

2) 0000BBIE - pacTeHHUs C CeMeHaMu, OorarbiMH OelKaMu: Tropox, OOOHI,
YyeueBuIla, cos, (hacoib, YnHa, HYT U JPYTHE;

3) Maciau4HbIe - pacTeHHUs Pa3HBIX CEMEHCTB, MIOABI M CEMEHa KOTOPBIX
Ooratbl MacioM: TOJICOJIHEYHHK, apaxuc, KIeHeBHHA (KacTOpOBOE Macio), JEH,
KOHOTLTSI, MaK M IPyTHE;

4) apupomaciudHbIe - paCTCHHSI Pa3HBIX CEMEICTB, TUIOABI U CEMEHA KOTOPHIX
CoJIepKaT, KpOME COOCTBEHHO >KMPOB /TIULEPUIOB/, 3(pUpHOE MACIO: aHUC, TMUH,
mandeit MycKaTHBIH, JaBaHa U IPYTUE;

5) moceBHBIE KOPMOBBIC TpaBbl: KJIEBEp, ACHApPIET, JIONEPHA, JAOHHUK U
JpyTHe.

3epHOBBIE 371aKU CITY>KaT UCTOYHUKOM TOJTYUYEHHUS MPOI0BOJILCTBEHHOTO 3€PHA,
U3 KOTOPOTO M3roToBIseTCs XJeh. [103ToMy WX Ha3BIBAIOT TaK)Ke XJICOHBIMU 371aKaMU
W TpocTo xiedamu. XieOHbIE 37aKW AETSATCS Ha JIB€ TPYMIMbBL: NepBas rpymnmna -
xJeOHble 371aku (HactosAmme xieda), BTOpas TIpynmna - MPOCOBHUIHBIE 3JIAKH
(HeHacTosImMe Xyeba).

B mepByto rpynmy BXOAST - TIICHHIA, POXKb, SUYMEHB, OBEC; BO BTOPYIO -
npoco, KyKypy3a, 4dymu3a, copro u puc. ['pynmbl XxjaeO0B pa3nuyaroTcss IO
MOP(OJTOTUYECKUM 1 aHATOMUYECKUM TPU3HAKAM.

1.1. AHaroMu4eckoe CTpOEHHUE 3€pPHOBKH 3JIAKOBBIX KYJIbTYp (MILIEHUILIbI)

AHATOMHYECKOE CTPOCHUE 36PHOBKH 3JTaKOBBIX KYJIbTYP MPUMEPHO
OJIMHAKOBO, HAOJIIOIAI0TCS UMb HEKOTOPHIE OTKIIOHEHHS B IETaJISIX.
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TunuuHeIM U151 X1€OHBIX 371aKOB SIBJISIETCS. CTPOCHUE 3€PHOBKH MILIEHULIBI
(pucyHok 1). OHa cOCTOUT U3 TPEX OCHOBHBIX YacTeil: 000JI0UEK, FIHAOCTIEPMA,
3apojpimia. OO0NIOUKH 3aIIMIIAIOT 36PHOBKY OT MEXaHMYECKHUX MOBPEXKACHUN U OT
POHUKHOBEHUS SJIOBUTHIX BEUIECTB U MUKPOOPTaHU3MOB. OO0JI0UYKHY pa3AemsioT Ha
IUIOZIOBYIO U CEMEHHYIO. 3€pHO IJICHYATHIX KYJIBTYp UMEET, KpOME Ha3BaHHBIX
000J104€K, IBETKOBYIO, KOTOPasl IJIOTHO MPUJIETAET K HEMY (SIYMEHb) WK 00JIeraeT
€ro C HEKOTOPBIM IIPOCBETOM (pHUC, OBEC U 1Ip.).

[TnonoBas (BepxHsisi) 000JI04Ka MM TIEPUKAPIIUI 00pa3yeTcsl y 36pHOBKHU U3
CTEHOK 3aBSI3U U COCTOUT U3 TPEX CIOEB KIETOK:

1) mpo101bHOT0, COAECPKAIIETO JJIMHHBIE KJIETKH, PACIOJIO0KEHHBIE BIOJIb
3€pHa;

2) NOMEepEeYHOro, COAEPKAIIEeT0 TOJICTOCTCHHbBIC, YJIMHEHHBIE KIIETKH,
JeKalie MoNepeK 3epHa;

3)TpyOuaroro, COCTOSLIETO U3 YUIMHEHHBIX B BUJE TPYOOK KIIETOK,
PacIOJIOKEHHBIX BJOJIb 3epHA. OKOJIO 3apOJbIIIa 3TOT CJIOW CILIOIIHOM, B APYTHUX
YacTAX 3€pHA BCTPEYAIOTCS JIMIIb OTJEIbHBIE €T0 KIETKH.

Pucynok 1.1 — [IpoonbHbIi pazpe3 MIeHUIIb (YBEIUYEHO)
1, 2, 3 — obonouku (TIOAOBHIE U CEMEHHBIE); 4 — alelPOHOBBIN CIIOH; 5 — 3HIOCTIEpM; 6 —
3apOJIBIII; 7 — 3a4aTOYHBIN KOPEIIOK; 8 — moveuka; 9 — mutok; 10 - Gopojxka.

2. U3mepenue zeomempuyeckux napamempos.

[To wMmerormmMcs B JTaOOpAaTOPUM  KOJUICKIMSM 3CPHOBBIX KYJIBTYp U3
NPEJIOKEHHBIX  JIEBATH KYyJbTYp, CTYACHTBI IyTeM BH3YyaJbHOrO OCMOTpa
ONPENENIAIOT  OOTAaHMYECKYH0 MPHHAMJICKHOCTh 3€PHA. 3aTeM  BBINOJHSIOT
HEOOXOJIMMbIE 3aMepbl TEOMETPUYECKUX MapameTrpoB (Tommmuy - b, amuny - |,
IIMPUHY - &, BBICOTY - ) 3epHa.
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Pucynok 1.2 — OcHoBHBIE ()OPMBI 3€pHA U CEMSTH
a - TOJIIIMHA; B - MIKUpUHA; | — amrHa
1 - mapooOpa3Hnas ¢popma; 2 - yeueBuieoOpasHas popma; 3 - SIUTHIICOU] BpalleHHST; 4 - Bce TPH
pa3Mepa 3epHa OTIMYHBI IPYT OT Jpyra

Bce nannbie oroOpasuts B Tabnuie 1.1.
Tabmuma 1.1

I'eomempuueckue napamempoi
bomanuueckas Hszobpadicenue 3epna ¢

3epHa
NPUHAOTIEHCHOCTb

b | a h

Kynomypa

nonepevdHvbimM paspe3om

[Tmenua

SumeHb

Poxnb

Osec

Kykypysa

I'opox

ITpoco

Puc

I'peunxu

h — BeIcOTa B MHUIOCJICBOM CCUCHHU IJIA 3CPpHA I'PCUUXHU.

3. Onpeoenenue 00vema u ROBEPXHOCHU eOUHUYHO20 3ePHA

B TaGnuiie 2 npuBeaeHbl ypaBHEHUS U 3HAYEHUS TTOCTOSHHBIX KOA(D(PHUITMEHTOB
JUIsL pacdyera 00beMa W TMOBEPXHOCTH 3€pHA PaA3IUYHBIX KyIbTyp. [lo maHHBIM
TabauIbl 1 HEOOX0MMMO paccunuTaTth 00beM V M MOBEPXHOCTh F eIMHMYHOTrO 3epHa
M0 KaXI0W KyJIbType, pe3yJabTaThl pACYETOB BHECTH B TAOIUITY 2.

dopma, 00beM M TOBEPXHOCTHh CIWHUYHOTO 3€pHA BIHUSAIOT HA IUIOTHOCTH
VKJIQJKA 3€pHA MPU XPAaHCHWHM €Tr0 Ha 3JIeBaTOpax, NPH OIPEACICHHH pPa3MEpOB
E€MKOCTEH, JUaMETPOB CaMOTEKOB a TaK »JK€ TpPH pa3IMYHBIX pacyeTax
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TEPMOANHAMHUYCCKOI'O XapaKTepa, TaKUX KaK IINJIOTHOCTb M HaTypa, CKBAXHCTOCTD,
CBhIIIY4YCCTh, A9POANHAMUNYICCKOC COIMPOTUBJICHHUC U ITaAPYCHOCTD.

Tabnuua 1.2
Kyaomypa Koagppuyuenm Ypaenenus Pacuemnuie snauenus
K \% F \% F
1 2 3 4 5 6
[Mrennita 0,52
Aanterp 0,52 F=1,122%+3,76b>+0,88|
Poxs 0,52 5
Osec 0,52 V=x(a-b-l)
Kykypy3a 0,55
I'opox 0,56
ITpoco 0,56 F=0,35(a+b+1)?
Puc 0,35
I'peunxu - - F=44,1+16a'b-h
KoHTpoIpHBIE BOITPOCHI
1. Kiaccudukanus 3epHOBBIX KYJbTYp MO OOTAHUYECKUM MPU3HAKAM.
2. Pa3znuume 3epHOBBIX KYJIBTYP MO XUMHUYECKOMY COCTaBY.
3. Kak mensitcs 3epHOBBIE KYJIBTYPHI O 1I€JICBOMY Ha3HAUCHUIO?
4.  JIns xkakux LeJei Mpou3BOAAT pacueT 00beMa U IOBEPXHOCTH

€AUHUYHOTO 3€pHa?




JIABOPATOPHAS PABOTA Ne 2
O100p Mpo0 ¥ MOATOTOBKA UX K AHAJIU3AM

Hean padoThl — 03HAKOMUTHLCS ¢ METOJaMHU 0TOOpa MPOO U MOATOTOBKOM MX K
aHaJIM3aM.

O6opynoBanne u NnpudOPHI:
Hlymsr ans or6opa BeieMOK, Aenutenb BUC-1, pa3dopHbie 10CKH, BECHI €

pa3HOBECOM, IIIITATEIH, PO3CTKH JUISl 3€PHA, IUNIAHKH JCPEBSIHHBIC CO CKOIIICHHBIM
pebpom, coBoukn, [OCT 13586.3-83, TOCT P 50436-92.

Iopsinok BbINOJHEHUS] padOThHI:

KauecTBo mapTuu 3epHa ycTaHaBIMBAECTCS HA OCHOBAHUU PE3YJIbTATOB aHAIN3a
cpenHen mpoObl, 0TOOpaHHOM OT MapPTHUH.

[Taptus - m000€ KOJMYECTBO 3€pHA OJTHOPOJHOTO MO Ka4eCTBY (110
OpraHOJIENITUYECKOH OLIEHKE), MPEJHA3HAYEHHOTO JJI1 OJJHOBPEMEHHOU MPUEMKH,
OTTPY3KHU WJIM XPAHAUIErOCs B OAHOM CHUJIOCE, CKIIAJIE.

Toueunas npoba - HeOOJIbIIOE KOJTUYECTBO 3€pHA, KOTOPOE OTOUPAIOT OT
napTUU 3a OJIMH IpUeM (COBKOM, IIYIIOM MJIM KaKUM-JTHOO IPYTUM IIyTEM).

O0benuHeHHast Mpo0da — COBOKYIMHOCTh BCEX TOUEUHBIX P00, OTOOPaHHBIX U3
NapTUH 3EpHA.

Cpennsist mpoba — yacTh 00beIMHEHHOM NPOObI, BbICIICHHAS JIJIsl ONIPEACIICHUS
KadecTBa napTuu. st HeOOoIbIINX MapTUi 3epHa 00BEMHEHHAs TTpo0a
OJIHOBPEMEHHO SIBJIACTCS U CpeHel mpoOoii (He Oosiee 2 Kr).

HaBecka — yacTb cpeqHeil npoOsbl, BbIIEICHHAS 7S ONPEIeTICHHS OTAEIbHBIX
noka3aTesel KauecTBa 3epHa.

1. Oméop npoo

[Tpo6r1 mapTun 3epHa OTOUPAIOT MIPU TOMOIIM CHEIUATBHBIX IIIYTIOB WX
po60oTOOpHUKOB. LI[yTbl OBIBAIOT KOHYCHBIE U IIWIMHAPpUYECKUE. B 3aBucuMoctu
OT Ha3HAYCHMSI X PA3JEISIIOT HA aBTOMOOUIILHBIC, BATOHHBIE, CKJIAJICKUE, CUIIOCHBIE,
MEIIIOYHBIC (PUCYHOK 2).

[Iyms BceX THUIIOB BBOJISAT B 3€pHO 3aKpbIThiMU. Ha HyXHOM rimyOuHe ux
OTKPBIBAIOT, 1 OHU HAMOJHAKOTCA 3€PHOM Ha 33JIaHHOM PAaCCTOSHUM OT MOBEPXHOCTHU
3epHOBOM HachIMK. KOHYCHBIN IIyIT 3aKphIBAETCSI M OTKPBIBAETCS MPU TOMOIIU
CTEPKHSI, TPOXOSIIETO Yepe3 MOJYIO €ro MITAHTY, a ITUIUHIPUICCKUM -
MOBEPThIBAHMEM BHYTpPEHHETO IMnHApa mryna. [lynsl ¢ HaBUHYMBaIOIITUMUCS
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IITAHTaMH 3aKPbIBAIOTCS B pE3yJIbTaTe CBOOOIHOIO IEPEMELIEHHSI KOHyCa Ha KOHLIE
LITaHTU: IPY HAJAABIMBAaHUU (MU BBOJIE B 36PHOBYIO HACKINb) KOHYC, IPUKUMASCh K
HIDKHEW 4acTH LITaHTH, 3aKpbiBaeTcs. Llunmmuapruyeckuit myn yo0eH TeM, 4To Ipu
€ro NPUMEHEHUU OJJHOBPEMEHHO MOYKHO MOJYYUTh MPOOBI U3 PA3HBIX CIOEB HACHIIIH,
OJIHAKO IIPU 3aKpbIBAaHUU KaMep IPOUCXOIUT IIEPEPE3aHUE 3€PEH, YTO JAET
yBEJIMYEHHE MPOLIEHTa OUTHIX 3epeH B Ipode. B cBsA3M ¢ 3TUM Hanbosiee mupokoe
IIPUMEHEHUE TIOJIYYUIIN KOHYCHBIE ITYIIBI.

il |

=

T

Pucynok 2.1 — 3epHOBBIE IIYIIBI M KOBII
1 - BaroHHBIE KOHYCHBIE LIYIIbI; 2 - MEIIOYHBIH 1IyH; 3 - HWIMHAPUYECKUH 11y, 4 - KOBII

Jlist B3aTHSI TpO0 3epHA U3 aBTOMOOMIIS,, KPOME KOHYCHBIX IIYIIOB,
pacrpocTpaHeHue MOTYYrIId aBTOMOOUIIbHBIE TTPo00oTOOpHUKH - A1-YII-2A, Al-
VII-3A (pucynok 3);mHeBmatuyeckue mpodootoéopuuxu [TII-1, ITITJI-1.

Hcnonp3oBaHre MHEBMATHYECKUX TPOOOOTOOPHUKOB TTO3BOJISIET YBEITUYUTh
CKOPOCTBh 0TOOpa Ipo0 U CO3/1aeT BO3MOXKHOCTh OTOOpA X 10 BCEH BHICOTE HACHIITH
3epHa U y JHA Ky30Ba aBTOMOOWIsI. HemocTaTkoM MTHEBMAaTHYECKHIX
IPOOOOTOOPHUKOB SABJISAETCS TO, YTO OHU HE MOTYT OTOMPATh MPOOBI OT MAPTUH
CBIPOTO 3€pHa M 3aCOPEHHOT'0 KPYITHBIMU OPTraHUYCCKUMHU TPUMECSIMHU (JacTHIIAMHU

COJIOMBI, KOJIOCHSIMU U T.I1.).
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Pucynok 2.2 — Ycranoska A1-YII-2A s aBToMaTHYeCKOTro 0T00pa mpod U3 aBTOMOOMIIS
1 —nHopus; 2 — nebenka; 3 — cucreMa O0JIOKOB; 4 — JICHTOYHBIM KOHBEHED; 5 — aBTOMOOUIIB; 6 —
cBeTodop.

2. Memoo cocmaegieHus cpeonezo 00pa3ua 3epHa

CpenHuii o0Opasell COCTaBJISIIOT MO YCTaHOBJIEHHOW CTaHAApTOM METOMAMKE,
coOirofast MpU 3TOM MeEpbl, OOECIEUMBAIOLIUE COXPAHAEMOCTh NEPBOHAYAIbHBIX
cBoiicTB mpoaykra. CHauana OepyT HEOOJIbLIME KOJIMYECTBA 3€pHAa — BbIEMKHM U3
pa3HbBIX MECT OJHOPOJHOM MapTUH CHENUAIbHO MNPEIHA3HAYECHHBIMU JUJISI 3TOrO
npudopamu (LUrynamMu Uiv npooooTdoopHUuKamu). KonnuecTBo BbIEMOK, UX Macca U
MecTa B3ATHS U3 MNapTHUU TNpeaycMaTpUBalOTCA CTaHAapToM. Eciau  BbleMKH
OJIHOPOJHBI TIO KauecTBY, TO UX cMelnBatoT. COBOKYIHOCTh BBIEMOK, OTOOPaHHBIX
U3 OJHOPOJHOM MapTHUH 3€pHA, HA3bIBAECTCS HCXOAHBIM 00pa3LoM.

Jlist HeGoIbIION mapTHH 3epHa UCXOAHBIA 00paser] sIBISETCS OJTHOBPEMEHHO U
cpenauM. CpenHmii oOpaselm — 3TO YacTh MCXOJHOIO 00paslia, BBIACICHHAS IS
omnpeneeHusl KauyecTBa MapTUu 3epHa. Tak, Uisl ONpeAesieHHus KadecTBa CEMSH
3€pPHOBBIX M 3€pHOO00OBBIX KYJIBTYp, OJWH CpeaHuid oOpaser; maccoi B 1 kr
otOupaercss or maptuu macco 250 1, a u3 maptum 3epHa B 50 1 otOupaercs
cpeanuit oopazer Mmaccoi B 250 rp.
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13 umeromeiicst B 1abopaTopuyl MapTHH 3€pHA C MIOMOIIBIO IYTIOB OTOHPAeTCs
15 -20 BbIEMOK, U3 KOTOPBIX COCTAaBJISIETCSI MCXOJHBIM oOpasen maccod 3 - 4 Kr.
[locne THIaTETBHOTO TEpPEMEIIMBAHMS HMCXOIHBIN 00pasell BBICHIMAIOT HA CTOJN C
TJIaIKOM TOBEPXHOCTHIO, Pa3paBHUBAIOT 3€PHO B BHIAE KBajpaTa cioeM 1,5 cm.
3areM, C TOMOUIIbIO JIMHEHKH, KBaapaTr [JelAT M0 JUaroHajl Ha 4YeTbIpe
TpeyrojbHUKa. M3 MBYX TPOTHUBOIOJIOXKHBIX TPEYTrOJBHHKOB 3€PHO YIAISIOT (3TO
OyIeT ocTaToK MCXomHOro oOpasmua). M3 AByX ocTaBIIMXCS TPEYTOJIBHUKOB 3€pHO
IIepEeMEIINBAIOT, PAa3paBHUBAIOT B BHJIC KBajpaTa M BHOBb JESAT Ha YEThIPE
TPEYroJIbHUKA. DTy OINEPaIHIO TIOBTOPSIIOT JI0 TEX IOp, IMOKA B JABYX TPEYrOJbHHKAX
He OyZeT MoydeHo OKoJo | KT 3epHa, KOTOPBIE M COCTABSIT CpeAHUI 0Opaser.

0dnopodnasn napmug

Hexodnend
obpaszeu

Bcmamox  ucxedwozo obpasua

Cpednui obpazey

Yacme
cpednezo
Habecku obpasua

' Ha  cAyyal
apbumpaxa

Pucynok 2.3 — Cxema cocTaBleHUsI CPETHUX 00pa3lioB

Cpeanuii oOpasell 3epHa 3aChIIIACTCS B MEIIOYEK, B KOTOPBIA BKJIaJBIBACTCS
ATUKETKA, COJIepIKallias CBEJICHHS O IMAPTUHM 3€pHA OT KOTOpPOM oToOpaH oOpaserl.
OOpa3zer; 3epHa I ONPEACICHHMS BIIAXKHOCTH WM 3apa)KCHHOCTH BPEIUTEIAMU
MOMEIIAIOT B CTCKJISTHHYIO TTOCYAY U Te€PMETHYECKH 3aKPHIBAIOT €€.

J1is onpe/iesieHust OTJACIBHBIX KaueCTBEHHBIX MMOKa3aTeNIeH BBIICIISIOT YaCTh
cpeaHero oopasiia, Ha3bIBAEMYI0 HABECKOM.
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llopsidok u cpoku xpanenus npo6 — cpeaHue MpoObl, BBIJICICHHBIC U3
CPEIHECYTOUHBIX MPO0, XpaHATCA B TEYCHWE OAHUX CyTOoK. CpemHue mpoObl OT
napTUil 3epHa, OTTPYKCHHBIX B MECTHBIC IMYyHKTHI, XPaHSATCS B TEUYCHHE OJHOTO
MeCAIla, a Ha JKCIOPT B TCUCHHE 3 MECSIEB IMPH OTTPY3KE >KEIE3HOIOPOKHBIM
TPAHCIIOPTOM H 6 MECSIIICB MPU OTIPY3KE BOJHBIM TPAHCIIOPTOM.

KOHTpOJ'II)HI)Ie BOIIPOCHI

1. JlaTe ompezeneHue cpeaHero oopasia.
2. Mertoauka cocTaBiIeHUS CPEIHETO 00pa3iia U MOPSI0K XpaHEHUS MpoO.
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JIABOPATOPHAS PABOTA Ne 3
OnpenesieHue OPraHoJIeNTUYECKUX MOKAa3aTe/ el 3epHa

Hean pabdoTbl — 03HAKOMUTHCS C METOJIaMU OIPEACIICHUs IIBETa, 3araxa,
BKycCa 3epHa

O6opynoBanne u NnpudOPHI:

Texanueckue BeCkl, 1abOpaTOpHas MEITBHUIIA, DJICKTPOIUINTKA, KOHUIECKUE
KOJI0BI co MuIrdoM eMKOCTHI0 100 M1, XUMUYECKHE CTaKaHbI, KOJUICKITUS
nedeKkTHOTo 3epHa (¢ M3MEHEHHBIM 3amaxoM, 1iBeToM u Bkycom), [OCT 10967-90.

Iopsinok BbINOJHEHUS] padOThHI:

1. Lléem u enewinuii ud 3epHa OTpENEISETCS IMyTEM OCMOTpa oOpasia B

[EJSIX yCTaHOBJCHHUS BUAA (KYyJIbTYpHI) 3€pHA, €T0 THUIIOBOW MPUHAMJICKHOCTH U
BBISIBJICHUSI €TO COCTOSTHUSI.

CBexxee 3epHO UMEET XapakTepHbli Oseck. [Ipu He OJaronpusTHBIX yCIOBUAX
OH MCYE3a€eT, U 3¢PHO CTAHOBUTCS MATOBBIM.

3epHO, YaCTUYHO MPOPOCIIECE WIM XPAHHUBIIEECS BO BIAKHOM COCTOSIHHH,
CTAHOBUTCS TYCKJIBIM U TPHUOOPETAET «OeIecoBaTOCThY (00ECIIBEUMBACTCS).

J71st 3epHa, MOBPEKJIECHHOTO CYIIKOH (ITOIKapEeHHOT0) UM CaMOCOTPEBaHUEM,
XapaKTepeH KPacHBIN IBET Pa3IUYHBIX OTTEHKOB — OT TEMHO-Oyporo, 0 MaToBO-
KpacHOro.

[Tmrennily, MOBPEXKIECHHYIO 3aMOpPO3KaMH, B 3aBUCUMOCTH OT CTEICHH
TIOBPEXACHUS MTOAPA3CIISIOT Ha ABE TPYIIIIHL:

1) 3axBau€HHYI0 MOpPO30M, OTHOCHUMYIO K 3€pPHOBOH MpHUMECH, C 3e€pHAMHU
nehopMUPOBAHHBIMHU, CMOPIIIEHHBIMH, TOTEMHEBIIIUMHU U O€I€COBATHIMU;

2) MOpO3000¥HYI0, OTHOCMMYIO K OCHOBHOMY 3€pHY, C 3€pHaMH,
MOTEPSBIIMMHU OJIECK, CO CJ1a00 BHIPAKEHHON MOPIIMHUCTOCTHIO.

Y nmeHunel, NOBPEXKAECHHOM CyXOBEEM, 3€pHO MEJIKOE UIyIUIoE C
HEECTECTBEHHBIM I[BETOM

3epHO CBeXkee, HOPMAJIbHO BbI3pEBIIEE, YOpaHHOE M XpaHUBILIEECS B
OJIaroNMpUATHBIX YCJIOBUSX, HMEET XOPOIIO BBIPAKEHHBIH I1IBET, CBOWCTBEHHBIN
JaHHOW  KyJbType. 3€pHO, TOJBEpriieecss YBIAKHEHUIO OOBIYHO MAaToOBOE,
OenecoBaroe, a 3epHO IUIEHYATHIX KYyJbTyp MOTeMHeBIIee. McrnopueHHbIM 3€pHOM
CUMTAETCS SIBHO MOTEMHEBILIEE, HEOAHOPOJHOE, C MATHAMHU IUIECEHHU, UCIIOPUYECHHOE
BPEAUTEISIMH 3€PHO.

[IBeT 3epHa OMpENENSIOT MPU PACCEIHHOM THEBHOM CBETE, a TaK XK€ MpH
OCBEILIEHUH JIaMIIaMH HaKaJlWBaHWs WIM JIIOMHUHHCICHTHBIMH Jammamu. s 3Toro
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6epyT HaBecky B 100-150 r 1 moMemarT psiAOM C 3¢€pHOM YCTaHOBJIEHHBIX 00pa3IioB,
ompeneNnssi pa3HUIly B OTTeHKax 1BeTa. [Ipm OOJBIIIOM HaBBIKE IIBET 3€pHA
OTIPENENSIIOT Cpa3y, HE CpaBHUBAs €ro C YCTaHOBIEHHBIMH oOpasziamu. [lpu
pa3HOTJIacUsiX OIpECTCHUE LBETAa MPOBOAUTCS TOJIBKO MPH PACCESIHHOM JTHEBHOM
CBETE.

2. 3anax 3epna. VIHTEHCUBHOCTD U CHIEHM(PUYHOCTD 3alaxa 3aBUCHT, MPEXKIE
BCETr0, OT KOJIMUECTBA U cOCTaBa A(UPHBIX Mace.

Pe3koe u3MeHeHHe 3amaxa 3epHa MOXKET BO3HUKHYTh KakK BCJIEJCTBUE €ro

COpPOLIMOHHBIX CBOWCTB, TaK M B pe3yJbTaTe €ro Mmopyu (pacmaza OpraHuYeCKHUX
BEIIIECTB).

3epHO C HEKOTOPBHIMU COPOIMOHHBIMH 3alaxaMd, KOTOpPhIE MOTYT OBITH
ylajeHsl U3 HEro Tmpu nepepaboTke, MPUHUMAETCS  XJIEOONPUEMHBIMU
MPEANPUATUAMH IO CIENUATIBHOMY Pa3pEUICHUIO.

B 3epHe ¢ HauaBmMMCA MPOIECCOM MOPYHU, PA3aUvaroT COJOJOBBIM 3amax, a
IIPY JAJIBHEUIIEH OpY€ — IUIECEHHBIN, 3aTXJIbIM U THUJIOCTHBIN.

Cogonosrpiii 3anax 3epHa. OcTpo-apOMaTHBIN, SABIISETCS MEPBBIM IIPU3HAKOM
TOT0, YTO OHO I'PEJIOCH UIIN IPEETCH.

Iliecennbii 3anax. [losiBnsieTcst y BIa)XHOTO M CBIPOTO 3€pHA B PE3YJIbTATE
Pa3BUTHS IUIECHEBBIX IPUOOB.

3arxublii 3anax. [losBiseTcs ¢ MPOHUKHOBEHUEM IUJIECEHU BHYTPb 3€pHA, UTO
BBI3BIBAECT pacnaj OpraHuvecKkux BemiecTB. Haimnune 3aTXJIOro 3epHa MepeBOJIUT €ro
B Kateropuio nedextHoro. M3 Takoro 3epHa HeNIb3sl MOJYyYUTh XJeO U KPYILy
BBICOKOT'O Ka4eCTBa.

I’'nunocTHblii  3amax. XapakTepeH IS 3€pHa C IIYyOOKO 3allleqiuMm
IIPOIIECCOM pacCIiaia OPraHUYECKUX BEIIECTB. 3alax 3€pHa IIOJO0KEH B OCHOBY
OmpeIeSIeHUs CTENEHU ero nopuu (Ae(eKTHOCTH).

3anax ONpeAeNsitoT B LEJIOM WKW pa3MoJoToOM 3epHe. W3  TmarenbHO
nepeMeraHHoro oOpasua IeJIor0 WM Pa3MOJOTOrO 3€pHa OTOMPAIOT HABECKY
Maccoi mpuMepHo 100 r, moMenarT B YallkKy M YCTaHABJIMBAIOT 3amax 3epHa. Eciu
B MApPTUH 3€pHA OOHApPYKEH MOJBIHHBIN 3arax, TO JOMOJHUTEILHO HAJTMYUE ITOTO
3amaxa OIpeAeNSIIOT B Pa3MOJIOTOM 3€pHE, NpPEIBAPUTEIBLHO OCBOOOXKIACHHOM OT
KOP3MHOYEK TMOJbIHM. B Tex ciaywasx, Korga B 3€pHE MpOSBISIETCS cJ1ado
BBIPAKCHHBIM MOCTOPOHHUN 3amax, HE CBOMCTBEHHBIM HOPMAaJbHOMY 3E€PHY, TO IJIA
YCUJICHUS €TI0 OLIYILIEHUS, 36PHO MPOTPeBalOT CIEAYIOIUMHU CIIOCOOaMMU:

1) uenoe 3epHO MOMEMIAIOT HA CETKY U B T€UEHHE 2-3 MUH IPOIMAPUBAIOT HAJl
COCyAOM C Kursimed Boaou. [IpomapeHHOE 3€pHO BBICHINAKOT HA YWCTBIM JIUCT
OyMaru u UCCJIeIyIOT Ha IPUCYTCTBUE MMOCTOPOHHETO ISl 3€PHA 3a1axa;

2) uemoe WIM Pa3MoJIOTOE 3€pHO TOMEIIAIOT B YHUCTYH0 0€3 Haauyus
MOCTOPOHHET0 3araxa KOHUYECKyl KojOy co uuirdpom BMecTuMocThio 100 cm3,
IJIOTHO 3aKPBIBAIOT MPOOKOM M BhIAEPKUBAIOT B TeueHue 30 MUH IIpU TeMmIiepaType
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35-40 °C, ucrnons3ys 1r000H UCTOYHHUK TEIIa. 3aTeM, OTKPhIBasi HA KOPOTKOE BpeMsI
K0JI0Y, yCTaHABJIMBAIOT 3aIaX.

B 1okymMeHTax O KayecTBe YKa3blBAIOT, B KakoM 3epHe (LeoM WIn
Pa3MOJI0TOM) ONPEAEIIAIICS 3anax.

3. Bkyc 3epua BoipaxeH cinab6o. OObBIYHO OH MPECHBIH, ClerKa CIaJKOBaThIMH,
CO crenU(PUUECKUM I 3€pHA TAaHHON KYJIbTYPhI IPUBKYCOM.

I'opbKkuii BKYC MOXET SIBUTHCSI CJICICTBUEM MOPYM 3€pHA IMPU JIUTEIBHOM
XpaHEHUH, T.€. PE3YJBTATOM pa3JIOKEHHUS KUpa Haxoasuerocs B 3epHe. Kpome toro,
MPU HAJTUYUU TPUMECH TOJIBIHU 3€PHO MOTIIONIAET TOPHKOE BEIIECTBO — AOCEHTHH.

Kucapiii BKyc 0OyCIIOBIIEH pa3BUTHEM MHKPOOPTAHU3MOB, BBI3BIBAIOIINX
pa3IuYHbIC BUIBI OPOXKECHMSI, 1 00pa30BaHNEM OPTAHMYECKUX KHCIIOT.

Caankuii BKyC CBOMCTBEHEH IPOPOCIIEMY WM SIBHO HEAO3PEIOMY 3€PHY, T.K.
3apOJBIII 3€pHA CONEPKUT cBhIIIE 25% caxapa.

IMocTopoHHMe NMPUBKYCHI MOTYT OBITh BBI3BAHBI aJICOPOIIMEH TOCTOPOHHUX
BEIIIECTB U Pa3BUTHEM aMOapHBIX BPEAUTEICH.

N3 cpenneir mpoObl BbAEsaOT npuMepHo 100 r© 3epHa, OUHMINAIOT €ro OT
COPHOM MpUMECH M pa3MallbIBAlOT Ha JiabopaTopHOW MenbHHIE. U3 pa3zmMonoToro
3€pHa BBIACISAIOT HaBeCcKy Maccod npuMepHo 50 r m cmemmBaror €€ co 100 cm3
MMATHEEBOU BOJEI.

[Tony4eHHYI0 CYCIEH3UI0 BBUIMBAIOT B cocyn co 100 cM® BOIbI, HarpeToi 10
KUIICHUS, TUIATEIbHO [MEPEMEIIMBAIOT COAEPKUMOE COCyAa U  3aKPBIBAIOT
CTEKJITHHOW YaIlIKOH.

Cocyn ¢ kumsmen BOJOM, Mepe] TEM Kak BIIUTh B HETO CYCIICH3HUIO, JTOJIKEH
OBITH CHST C HArpeBaTEILHOIO MPUOOPA.

Omnpenenenue BKyca MPOU3BOAST OPraHOJENTUYECKU MOCIE TOTO KaK CMECh
oxjaaurcs a0 30-40 °C. Onpenenenue AePEKTHOCTH 3€pHA IO IBETY M 3amaxy B
OOJBIIMHCTBE CIIy4aeB UCKIII0OUYAET HEOOXOAMMOCTD JETYCTUPOBAHUS 3€pHA Ha BKYC.

PykoBoacTBysiCh METOJaMHU ONpEeICIICHHI, HE0OXOAMMO JaTh
OpPTraHoOJICTITUYECKYIO OIICHKY 00pasiia 3epHa, MPEAJIOKEHHOTO MPENnoaaBaTesIeM.
PesynpTaTel ananuza opopmuth B Bue Tabiuib 3.1.

Tabnuna 3.1 — Pe3ynbTaThl OpraHOJIEITHYECKOM OIEHKH 3€PHOBBIX KYIBTYP
Kynbrypa IIBer Bxkyc 3amax

KoHTpoabHBIE BONTPOCHI
1. Yro Takoe opraHojenTUYecKre nokasaresu 3epHa’
2. TexHuHKa onpe/eNeHus [[BeTa, BKyca U 3araxa 3epHa.
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JIABOPATOPHAS PABOTA Ne 4
Omnpenejienne CTeKJI0BUAHOCTH 3epHA

Heanb padoTbl — 03HAKOMUTHCA C METOJAMHU OMNpPENENCHUs CTEKIOBHIHOCTHU
3epHa

O6opynoBanne u NnpudOPHI:
JlnadaHOCKOI, BEChI TEXHUYECKUE, PA30OPHBIC TOCKH, IITATEH, TUHIICTHI,

ae3susa, 'OCT 10987 - 76.
IMopsinok BbINOJIHEHHUS PadOTHI:

1. Onpeodenenue cmexioeuonHocmu 3epHa.

CTEeKJIOBUIHOCTh 3€pHA SBIISETCS MPU3HAKOM, XapaKTEPU3YIOIIMM CTPOCHHE
HHAOCIIEPMA 3€pHA, €r0 KOHCUCTEHIHUIO.

CrtpykTypa 3HIOCIEpPMA, €r0 CTEKJIOBUIHOCTh WM MYYHHCTOCTb, 3aBUCIT OT
KOJIMYECTBA, COCTaBa, CBOMCTB, pa3MepoB, (JOPMBI U PACIOJIOKEHUS KPaXMaJbHbIX
3epeH, KOJMYECTBA, CBOWCTB W paclpeneieHus] OElIKOBBIX BEILECTB; XapakTepa U
IPOYHOCTH CBSI3U MEXy OCIKOBBIMU BEILIECTBAMH U KPaXMaJlOM.

OT CTEKJIIOBHIHOCTH 3€pHA B 3HAUUTEIILHON CTEIICHH 3aBUCSAT: PEXKUM M CXema
IIOMOJIa, W3BJICUYEHHE KPYNMOK M HUX KadyeCTBO, JIETKOCTh MPOCEHBAHUS YEpE3 CHUTA,
CTENEHb YBIAXHEHUS M BpeMs OTBOJAXHBaHUS TMOCIE 3aMauylBaHUs MpU
KOHJIUIMOHUPOBAHUU. CTEKIOBUAHOE 3€PHO MIIEHUIIBI OOBIYHO COAECPKUT OOJBIIOE
KOJIMYECTBO OENKOBBIX BELIECTB, Y€M MYYHHCTO€. I3 CTEKIOBUIHOTO 3€pHa
noJryyaeTcsi 60s1ee BBICOKHI BBIXOJ MYKH, YEM U3 MyUYHUCTOr0. Myka U3 My4YHUCTOTO
3epHa OOBIYHO MATKas, Maxymascs (Mpu pacTUpPaHUM MEXAY NalbliaMH), M3
CTEKJIOBUJHOTO - KpyHUT4YaTas, 4YTO OYEHb IIeHUTCA B XJjebomneuyeHuu. B
MYKOMOJIBHOM MPOM3BOJACTBE MPHUHSTA CIEAyollas KiIacCU(pUKalUs MIIEHUIBI IO
creknoBuaHocTu: MeHee 40 % - HuskocreknoBuaHas (I rpynmna), ot 40 go 60 % -
cpeaneit crexkinoBuaHoct (II rpymma) u cBeime 60 % - BbicokocTekmoBuaHas (111
rpynna).

CTekJI0BUAHOCTh HA0JI01aeTCsl B 3€pHE MILIEHULBI, PKU, STUMEHS, KyKypy3bl U
puca. OpHaKo 3HAYEHHWE CTEKJIOBHIHOCTH, KaK IIOKa3aTesii TEXHOJIOTMYECKUX
CBOMCTB, TBEP/IO YCTAHOBJIEHO TOJBKO JJIS 3€pHA MIIEHULBI. /11 TakuX KylbTyp, KaK
pOXb, SAYMEHb, KYKypy3a, JaHHbBIM IOKa3aTelab HE ucnojb3yerca. Penko
YCTaHaBJIMBAIOT CTEKJIIOBUITHOCTh Y 36pHOBOK pHCa.
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CTexI0BHIAHBIMHU CUUTAIOT 3€PHA C OJHOCTHIO CTEKIOBUIHBIM YHAOCIEPMOM
WIH C JIETKUM MIOMYTHEHHEM, a TaKXkKe 3epHa, UMEIOIINe MyYHUCTYIO 4acTh HE Ooee
1/4 munomaau monepeyHoro paspesa 3epHa.

My4YHHMCTBIMH CUYUTAIOT 3€pHA C IMOJHOCTBIO MYYHHUCTBIM 3HAOCIEPMOM a
TaK)Ke 3€pHa, UMEIOIME CTEKJIOBUIHYIO YacTh He Oojee 1/4 1tuiom@aau nonepeyHoro
pa3pesa 3epHa.

YacTHYHO CTEKJIOBMIAHBIMH CUUTAIOT 3€pHA, HE OTHOCSIIMECS K YKa3aHHBIM
BBILIE TPYyIIaM. 3€pHa NIICHULBI C SIBHO BBIPAKEHHBIMA MYYHUCTBIMU IMATHAMU —
«OKENTOOOYKM» TO BHEIIHEMY BHJIY 0€3 pa3pe3aHuss OTHOCAT K YaCTUYHO
CTEKJIOBUHBIM.

Pa3nnuaroT qBa BUJa BBIPAXKEHUS CTEKJIOBUAHOCTU: O0IIAsl CTEKJIOBUAHOCTD U
IPOLIEHT MOJIHOCTBIO CTEKJIOBUJIHBIX 3EPEH.

OO0miast CTEKJIOBUJIHOCTh 3€pHAa IMIIEHHUIIBI OMpeAeNseTcd Kak CyMma
IIPOLICHTOB MTOJIHOCTBIO CTEKJIOBUIHBIX Y ITOJIOBUHBI YACTUYHO CTEKJIOBUIHBIX 3€PEH.

B 3apy0OexxHoll TmpakTUKE O CTEKJIOBUIAHOCTH MIICHUIIBI CYIAT IO
MPOLIEHTHOMY COJEP>KAHHIO TOJIBKO MOJHOCTBIO CTEKJIOBHUIHBIX 3€PEH.

Hapsiny co CTEKJIOBHUIHOCTBIO, XapaKTEpPU3YIOLIEW CTPYKTYpy 3€pHa,
CYILLECTBYET JIOXKHAsI CTEKJIOBUAHOCTH. [Ipy HeymMenoM XpaHEHUHM W IMOCIEAYIoLIEn
HEMPaBUJIBHOM CYIIKE MIIEHUIbl U PXKH PBHIXJIBIA 3HIAOCIEPM MOJIYHAETCS JIOKHO
CTEKJIOBHJIHBIM HJIA KaK €II€ TOBOPST, «3aKAIICHHBIMY, «OCTEKJICBILIM.

OcTexneBiias 4yacTb HamOOJee YacTO pacloyiaraeTcs Mo nepupepuu, mMoj
aJICHPOHOBBIM CJIOEM, OHa Oojee TeMHas, yeM NepudepuilHblil cloil 3HIOCIEpMa
3epHa HOPMAJIBHOM CTEKJIOBUIHOCTH.

[Ipu 3aMaurBaHUM OCTEKJICBIIMWN CIIOM 3€pHA MEPEXOJUT B MAKYIIYHOCS WIIH
KUJIKYIO BSI3KYyI0 MacCy. 3€pHa C JIO)KHOM CTEKJIOBHUAHOCTBIO IPHU IIOMOJIE C
3aMOYKOM M OTBOJIA)KMUBAHUEM 3aMa3bIBAIOT BAJIbLIbI U 00Pa3ylOT MPOYHBIE IIOCKUE
JIETICIIKY.

Texnuka onpeneneHus. M3 4MCTOro 3epHa, OCTABLIETOCS MOCIE ONPEAEICHUS

3aCOPEHHOCTH, BBIJEHAIOT 0e3 BeiOOpa 100 1ensix 3epeH. Kaxkmoe u3 BBIIEICHHBIX
3epeH pa3pe3aroT OpPUTBEHHBIM JIE3BUEM IOTEPEK 3€PHA, MOCJIE Yer0 e€ro OTHOCST K
OJIHOW M3 TPEX TPYMI MO CTEKIOBUIHOCTU. M3 BBIIEIEHHBIX TPYIIN MOJACUUTHIBAIOT
3¢pHa B Te€X JBYX Tpynmax, KOTOpble MMEIT HAaWMMEHbIEe KOJMYECTBO 3€peH, a
KOJIMYECTBO 3€PEH B TPETHEN IPyMIE ONPEAEISIIOT IO Pa3HHUIIE.

CymecTByeT TakXe METOJl ONPENENICHUs] CTEKJIOBUIHOCTH C IMOMOUIBIO
muaganockona J1C3-2. TexHuka omnpeneiaeHuss CBOIUTCS K CIEAYIOUIEMY: OYUCTUTD
3€pHO OT COPHOU MPUMECH, MTOAKIIOYUTH K AJICKTPOCETH MPUOOP, 3aMOTHUTH IETBIMU
sepuamMu 100 sideek pemieTk, 3aTeM BCTaBUTh PENICTKY B TPHUOOpP, BKIIOYUTH
AJIEKTpOJIaMITy IpUOOpa, B Kax0M U3 10 ps0oB MOACYUTATH KOJIUYECTBO MOJTHOCTHIO
CTEKJIOBU/IHBIX, MYYHHUCTBIX W YaCTUYHO CTEKJIOBUIHBIX 3epeH. Ilpu 3TOoM mioxo
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MPOCBEUMBAEMbIE 3€pHAa PEKOMEHAYETCS JOMOJHUTENbHO pa3pe3arb. OO1ryro
CTEKJIOBUAHOCTH PACCUUTHIBAIOT TIO (popmyie:

O, =1l + Y, /2,
rac Hc — KOJIMYCCTBO IMOJTHOCTBIO CTCKIIOBUAHBIX 3CPCH;
qc — KOJIMYCCTBO YaCTUYHO CTCKIIOBUAHBIX 3CPCH.

[Tmenuna co cTeknoBUIHOCTHIO HUXKE 40% - HU3KOCTEKIOBUAHAS,
ot 40 1o 70% - cpenHecTeKIOBUIHAS,
cBbiiie 70% - BBICOKOCTEKJIOBUIHAS.
Pe3ynbrathl omnpeneneHUil BBIpaXKalOT B ILENBIX YHCIAX, W IOKa3aTeNlu
CTEKJIOBUAHOCTH 3alMChIBAIOT B Ta0uiy 4.1.

Taomuma 4.1.
Ne onbiTa KonnyectBo KomnnyecTBo yacTUUHO Oo6m1ast
CTCKJIOBHJIHBIX 3€PCH CTEKJIOBHUIHBIX CTEKIIOBHIHOCTH
IIT. IIT. %
1
2

KoHTpoabHbBIE BOITPOCHI
1. CTexToBUIHOCTH 3€pHA, 3HAYCHHUE ITOTO TTOKA3aTeIIs.
2. CrocoO#bI ornpeieneHns CTEKIOBUIHOCTH.
3. Urto moHMMaeTCs o] O0IIEeH CTEKIOBUIHOCTHIO 3epHA?

18




JIABOPATOPHAS PABOTA Ne 5
OmnpenesieHue MacChl THICAYH 3ePeH U 00bEMHOI Macchl (HATYPBI) 3epHa

Heanb padoTbl — O3HAKOMUTHCS C METOAAMH OIPEJCICHHUS MAaCChl THICIYU
3epeH U 00bEMHOMN MacChl 3epHa

O6opynoBanue U MPUOOPHI: TEXHUYECKUE U AHATTUTUYECKUE BECHI,

pa30opHbIE JOCKHU, IIMATEH, TUTPOBAs MypKa C pa3HOBECOM, KCHIIOJ WX
paduHUpoBaHHOE pactutenbHoe Macio; 'OCT 10842-89 (MCO 520-77), TOCT
10840-64.

Iopsinok BbINOJHEHUS] padOThHI:

Macca ThICSIYM 3€pEH yKa3bIBacT HA BEJIMUMHY 3€PHA, €r0 KPYITHOCTh U
BBITIOJIHEHHOCTB (CTENEHb €r0 HaJIMBa, CO3peBaHMs ). YeM KpyIlHee 3epHO U YeM
Jydllle BBIMOJIHEHO, TeM Ooibiie Macca 1000 3epen. Macca 1000 3epen
XapaKTEPHU3yeT TAKKe MIIOTHOCTh 3€PHA U, TAKUM 00pa3oM, PU PaBHOM pa3Mepe
3epeH, Oonbinas Macca 1000 3epeH CBUIETENBCTBYET O OOJIBIIIEM 3amace
IIUTATENbHBIX BELIECTB.

[110THOCTB 3€pHA - OTHOLIEHHE MACcChl Tela K ero 00beMy. [110THOCTD
YKa3bIBAET TAKXKE HA CTEIIEHb 3PEJIOCTH U BBIIIOJTHEHHOCTH 3€PEH.

3penoe U BBIITOJIHEHHOE 3€pHO UMEET 00Jiee BHICOKYIO INIOTHOCTh, YEM MEHEE
3penoe.

O0BEMHOI Maccol 3epHa Ha3bIBAETCSI Macca OJHOTO JINTPA, BIPAXKEHHAs B
rpaMMax, a TaK’e Macca OJIHOTO TeKTOJIUTPa 3€pHa, BRIPAXKEHHAs! B KMJIOTPaMMaXx.

OO0BeMHYIO Maccy 3epHa OMPEaCIIAIoT Ha AUTpoBoi mypke I[1X-1 (pucynok 5.1)
C MaJAOIINM I'Py30M WK Ha 20-TUTPOBOM IypKe, KOTOPYIO NPUMEHSIOT IS
HKCIOPTUPYEMBIX MapTUi 3epHa. UeM Bbllle 00beMHasi Macca 3epHa, TeM OOJIbILE €ro
Mmacca B equHuIe oobema. Takoe 3epHO Ooraye 1moje3HbIMU BELIECTBAMU, B HEM
OoJb1Ie 3HI0CTIEPMA U MEHbIIe 000J0ueK. 3 3epHa ¢ BBICOKO 00bEMHON MacCcol
noyty4yaercsi 00nbIIMi BbIxo1 Myku. Ha BenmnunHy 00beMHOM Macchl BIUSIOT:
MPUMECH, COCTOSTHUE TOBEPXHOCTH 3€pHa, ero (opMa, KpyImHOCTb, IJIOTHOCTb,
BJIQXKHOCTb U JIp.
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Pucynok 5.1 - JIutpoBas nypka [1X-1 ¢ nagarommm rpyzom
1 - pazHoBec; 2 - AmuK-QyTIIsip A XpaHEHUs 4acTel MypKu; 3 - Hape3Ka JJisl BBUHYMBAHUS CTOWKU
BECOB; 4 - BECHI; 5 - 1IeJIb B MEPKE; 6 - MepKa; 7 — METAJUIMYECKOE THE3/10; 8 - IUIIUHIP C
BOPOHKOI1; 9 - munuHap-Hakonurens; 10 - nagaronuii rpy3; 11 - BopoHKka 17151 HaJieBaHus Ha
nUIUHIP (B MypKax craporo obpasma); 12 — Hox

C yBenM4eHHEM BIAKHOCTH 00bEMHAS Macca 3€pHa Yalle BCEro yMEeHbIIIaeTcs,
HO 3TO YMEHbIIICHHE HAOTI0JAeTCs O ONPEICTIEHHBIX MTPEIEIIOB, TAK KaK MOTYT ObITh
U PYTUe COOTHOIICHUSI MEXKTy 3TUMHU BEJIMUMHAMHU, TOCKOJIBKY U3MEHEHUE
BJIQYKHOCTU OKa3bIBAET CYIIECTBEHHOE BIUSHUE HA (PU3MYECKUE CBOMCTBA 3€pHA
(u3MeHeHue 00bEMa, XxapakTepa MoBepXHOCTH U Ap.) Hanuuue B 3epHe npumeceit
MOXET PE3KO UCKA3UTh BEIMUUHY 00BEMHON MacChl U CBSI3b €€ C MyKOMOJIbHBIMU
KaueCTBaMH 3€pHa.

Ecnu ananusy nmoaBepraercs MIIeHUIA TBEPABIX, CUIIbHBIX U Hanboliee
IIEHHBIX COPTOB, TO MEPe]I ONpeeICHUEM 00BEMHOM MacChl, 00pa3Iibl 00I3aTEILHO
MPOMYCKaT uepe3 jaboparopusiii cenapatop 3JIC.

OO6BEMHas Macca onpeeseTcs TOJIbKO B UEThIPEX 3€PHOBBIX KYJIbTYpax:
TMIIIEHUIIE, PXKH, SYMEHE, OBce. [[1s1 TakuxX KyJIbTyp, Kak IPoco, Tpeunxa, KyKypy3a u
Ip. 00bEMHAs Macca B UMCIIO MOKa3aTesel, XapakTepu3yIoluX Ka4yeCTBO 3€pHa, He
BKJIIOYAETCS, TAK KAK OHA HEJJOCTATOYHO KOPPEIUPYET C BHIMOIHEHHOCTHIO.

3epHO 10 00BEMHON Macce MOAPA3ACIIOT Ha TPU KaTeTOPUU: C BBICOKOH
00BEMHOM Maccol, cpeHeit u Hu3Koi (Tabdmuma 5.1).
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Ta6muma 5.1 - [TokazaTenu 06bEMHOM MacChl 36pHOBBIX KYJIbTYpP, KI/M3

Kynbrypa Bricokas Cpenusis Huskas
ITmenuna Csrinie 785 746 - 785 745 n HIDKE
Poxn Capire 715 676-715 675 u HIKe
Slumenn Csoimze 605 546-605 545 u Hmxke
OBéc -*-510 461-510 460 -*-

1. Onpeoenenue 00véEMmuoU maccol (Hamypovl) 3epHa

OO6beMHas WK HaTypHAsi Macca — 3TO Macca eUHUIIBI 00bema (JIUTpa) C

Y4ETOM MEX3EPHOBOTO IPOCTPAHCTBA. 3€PHO CUUTAETCA CPEAHEHATYPHBIM MPU

CIICAYIOIIMX 3HAYEHUSIX ITOT0 MoKa3aress (B r/1):

[Imienunna
Poxb

SlumeHn

Ogec
[TogconHeuyHukK

746 — 785
676 — 715
546 — 605
461 —-510
431 - 460

Hatypy nin 00beMHYI0 Maccy ONpeAeiaioT Ha CelMaIbHbIX BEcax — MypKax,

ITOCJIC BBIACICHUA M3 CpGI[HGﬁ HpO6I>I KPYIIHBIX HpI/IMGCGﬁ IMPOCCHUBAHUCM 3CPHA Ha

CUTC C KPYTJIBIMU OTBCPCTUAMU JUAMCTPOM d=6 MmMm.

B3BemuBanue 3CPHaA IIpU OIIPCACICHNN HATYPHOI'O BECa IIPOU3BOIUTCA C

TOYHOCTRIO 0,5 T.

B3BenvBanue MOBTOPSIIOT HE MEHEE 2-X pa3 U ONPEAEISIOT CPEIHIOI0

BEJIMYMHY 00ObEMHON MaCCHI.
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JIABOPATOPHAS PABOTA Ne 6

OmnpeneJieHue BJI2aKHOCTH 3¢PHA OCHOBHBIM CTAHIAPTHBIM CIIOCOO0M M €
NMOMOIIbI0 BJIATOMEPOB

Heab padoThl — 03HAKOMUTHCSI C METOJIAMU OTIPEJIEIICHHS BIAXKHOCTHU 3€pHA
O6opynoBanne u NnpudOPHI:

Hkad cymmnpHsiii anektpudeckuit COILI-3M; menbHuIa 1abopaTopHasi;
BECHI, OFOKChI METAIUTMYECKUE C KPBIIIKaMU BbICOTOM 20 MM 1 AamMeTpoM 48 MM;
CETYAThIE OIOKCHI; AIEKTPOBIArOMEPHI; IKCUKATOPBI; Yachl; oxaaaurens tTuna AYO;
I'OCT 13586.5 — 93.

IHopsinok BbINOJIHEHHSI Pa0OTHI:

BrnaxxHOCTBIO 3€pHa Ha3bIBA€TCSl KOJMYECTBO COJEpXKAIEHCs B HEM
TUTPOCKOMUYECKOW BOJBI (CBOOOJHOM W YaCTUYHO-CBSI3aHHOM), BBIPAKEHHOE B
IPOLIEHTAX K Macce 3€pHa BMECTE ¢ MpuMecsMu. J{Jis onpeneneHus: BIaXHOCTH 3epHa
B J1ab0OpaTopusix NMPUMEHSIOT OCHOBHOW CTaHAAPTHBIM METO, 3aKIIOYAIOIIUNCA B
BBICYIIIMBAHUM HABECOK PAa3MOJIOTOTO 3€pHA B AIEKTPUUECKUX CYIIUIBHBIX IIKadax
COllI-1, COUI-3, COUI-3M u 371eKTpOBIaroMepax paszIMdHbIX TUNOB. [IpuHIMN
pabOoThI ANEKTPOBIArOMEPOB OCHOBAH Ha 3aBUCUMOCTH AJNEKTPOPU3NYECKUX CBOWCTB
W TOBEIEHUS 3€pHAa B DOJEKTPOMAarHUTHOM TMOJi€, OT €ro BJIAXKHOCTH.
DNEeKTpOBIaroMepsl OBICTPO ONPENEISAIOT BIAXHOCTh 3€pHA, HO MEHEE TOYHO, YEM
OCHOBHOM CTaHIAPTHBIN METOJ.

duekTpudecknii cymmiabHblii mkag CIII-1 (pucynok 6.1) mpeacrasisier
co0Ol CYIIWIBHYIO KaMmepy C OJJIEKTPHUUECKHUM TIOJOTPEBOM U aBTOMATHYECKUM
pEryJIMPOBAaHUEM TEMIEPATyphl MPU MOMOIIM KOHTAKTHOTO TEpMOMETpa (PUCYHOK
6.2). OH umeer cBepxy yeThipe KiIeMMbl. OT Tpex W3 HUX MPOBEJCHBI B PTYTHBIN
KaMWUISp Ha pa3HOW BBICOTE TOHKHE MEIHBIE MPOBOJOYKH. TE€pMOMETp MO3BOJIAET
yCTaHaBJIMBATh IIKa(d Ha BBICYIIMBaHUE HaBeCOK mpu Ttemmneparypax 105, 130 u 160
°C. lllxa¢ nHarpeBaercs 10 TeX MOpP, MOKa PTYTh B TEPMOMETPE HE COEAMHUTCS C
KOHIIOM MpPOBOJIOYKH, BMNAasHHOM B Kamwwisip. llpu coenviHeHWHM PTyTH C
MPOBOJIOYKOW BKJIFOUAETCSl PEJie, BCIEACTBUE YEro TOK M3 CETH BBIKIIOYAETCS, U
CYIITUJIBHBIN MIKag) HAYMHAECT OCTHIBATh.

PtyTb B TepMoOMeTpe OIyCKaeTcs, 4YTO MPUBOJUT K PA3MBIKAHHUIO LIEMH
KOHTaKTHOTO TEPMOMETpA U peJie, TUHUS BHOBb 3aMBIKAETCs M IIKad HarpeBaeTcs.
Takum 00pa3oM, OCYHIECTBIISETCS aBTOMAaTUYECKOE PETYIMPOBAHUE TEMIIEPATyphl B
mkadgy. OTKIOHEHHE OT 3aIaHHOM TeMIepaTyphl JOJKHO ObITh He OoJiee £ 2 °C.
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Pucynoxk 6.1 - CymmnbHbli snekTpudecknit mkad COIL-1
a - oOmwmit Bug, 60 — pazpes
1 - xopmyc; 2 - MOBOPOTHBIH cTOI; 3 — MITYpBall, 4 - KOHTAKTHBIA TEPMOMETP; 5 - ABEpKa; 6 -
CUTHaJIbHAS JIaMIIa; 7 - JIEKTPOINOAOTPeBaTeNb

Pucynoxk 6.2 - CymmnbHbli anekTpudecknii mkad COII-3M 1 KOHTaKTHBIN TEPMOMETP
1 - kanusip; 2 — NIPOBOAHUK; 3 — BIEKTPOILIHYD; 4 — KIeMMa

1. HHoozomoexka K ucnblmanuro

N3 cpemnneit npoOwl BeIACsOT HaBecky maccod (300 £ 10) r momMemaroT B
MJIOTHO 3aKPBIBAIOIINIICS COCY/I, 3alI0JTHUB €ro Ha JIBe TpeTu 00beMa. BrinepxuBaror
3€pHO B 3aKpPBITOM COCYJZIe J0 TeMIlepaTypbl OOBIYHBIX JabOpaTOpPHBIX ycioBuid. B
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BBIJICTICHHOM 3€PHE OIPENETSIOT BJIAXHOCTh C TIOMOIIBIO BlaroMepoB. Eciu 3epHO
MMEET BIAXKHOCTH 10 17 %, ompenesieHHe MPOBOISAT CTAHAAPTHBIM METOAOM 0e€3
MpPEeABAPUTEILHOTO MOACymrBanus. Jlis 3epHa ¢ BIaXHOCTBIO cBbimie 17 %
OTpeJeICHNEe  MPOBOMAT  CTAaHAAPTHBIM  METOJOM  C  TNPeABAPUTEIHHBIM
noJicymrBanrueM. J{Jist oBca ¥ KyKypy3bl IIpeABapUTEIbHOE TIOICYIITUBAHNE TTPOBOJIST

IIPU BJIAXHOCTH cBbIIE 15,5 %.

2. Texnukxka onpeoeneHus 6aadCHOCHU CHIAHOAPDMHBIM MEmoooM 0e3

npeoeapumenbHo20 NOOCYUIUEAHUS

3epHo, MpeaHa3HAYEHHOE JUIsl OMPEACNICHUs] BIAKHOCTU, B KoiaudecTBe 30 T
pa3MalbIBalOT BMECTE C MPUMECSIMH Ha JJabopaTOpHOW MenbHHIe. Pa3mon 3a oguH
pa3 JOJKEH COOTBETCTBOBATH IO KPYITHOCTU CIEAYIOIIMM YCIOBHUSM: MPOXOJ YEpPE3
CUTO ¢ pazMepom stueek 0,8 MM /I MIIEHUIBI TOJKEH ObITh He MeHee 60%.

Pa3moiioToe 3epHO HEMEJICHHO MOMENIAIOT B OaHKY C MPUTEPTOM MpoOKOi U
THIATEIbHO CMEIIMBAIOT B HEW. 3aTeM B JBE MPEIBAPUTEIBHO B3BEIICHHBIC
METAJTNYECKUE OIOKCHI TUaMeTpoM 48 MM U BbICOTOM 20 MM OTBEIIMBAIOT TOYHO JIBE
HABECKH 10 5 r. B3BenieHHble OIOKCHI C HABECKaMH NOMEIIAIOT B CYIIMIIbHBIN HIKad,
HarpeTsiii 10 140°C u cymat 40 MuH.

[Tocne aToro OrOKCHI ycTaHaBIMBAIOT Ha 20 MUHYT B 3aKpBIThIE KPBIIIKAMU
HKCHUKATOPBI JIJISl OXJaKJeHUs. 3aTeM OIOKCHI B3BEIIMBAIOT C TOYHOCTHIO a0 0,1 T,
JTAaHHBIC B3BEIIMBAHUS 3alUChIBaeM B TaOMILy 6.1:

Tabmuma 6.1
IToB | Macca mycroro Macca Macca 610KCOB ¢ IToreps B BiaxxHocTs,
TOPH Orokca ¢ HaBECKHU, Pa3MOJIOTHIM 3€PHOM, T. BEcCe Mocye %
OCTH KPBILLIKOM, T. T. o cymku ITocne CYLIKH, T.
mz CYILIKHU
mz
1
2
Bnaxnocts 3epHa (B %) onpeaenstor no Gpopmyiie:
X1 =(m1- m2)~ 100/my;
rae  Xi — BJIQXKHOCTh 3€pHa B MEPBOI MOBTOPHOCTH, %0;
M U my — Macca OloKca ¢ pPasMOJIOTBIM 3CPHOM JO0 M IIOCIC
BBICYIIIMBAHUSL.
CpenHee 3HayeHUE BIAXKHOCTH, HANpUMEp IO JBYM HOBTOPHOCTSIM,

onpenenseTcs no popmyre:
ch= (Xl - Xz)/ 2,
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[Tony4yeHHOE CcpenHEe 3HAYCHUE BJIAKHOCTH HPUHUMACTCS KaK BIIAXKHOCTh
uccieayeMoro oopasia.

[Ipu  ompenencHUM  BIAKHOCTH 3epHa C  TIpEJABAPHUTEIHHBIM
KOHIMIIMOHUPOBAHUEM HCIIOJIB3yeTCs (hopmya:

X=100[1- (mym4/m;ma)];

rac ms — mMacca HpO6I>I, B3SITON A0 IMPCABAPUTCIIbBHOTO KOHAUIIUOHUPOBAHUA,
M4 — Macca HpO6I>I ITOCJIC KOHAUIIMOHHUPOBAHUA, T'.

B 3aBucumMocTH ot COI[Cp)K&HlGﬁCH B 3CPHC BJIaru B IIPOOCHTAX K €TI0 06H.ICI?I
MacCCC 3CPHO CUUTAIOT CYXUM, CpCI[HCI‘/’I CYXOCTH, BJIA’)KHBIM HJIN CBIPBIM.

Tabnuma 6.2 - CocTosiHuE 3€pHA MO BIAXKHOCTU

Kynbrypa Maccosas noss Biary, %
Cyxoe Cpenneit Bnaxnoe Ceoipoe
CyXOCTH
[Tiennia, poxb, SIMEHB, PUC 14,0 14,0-15,5 15,5-17,0 17,0
Ogec, ropox, 60051, KyKypy3a 14,0 14,0-16,0 16,0-18,0 18,0
Kykypy3a B mouatkax, ¢acoib 16,0 16,0-18,0 18,0-20,0 20,0

KoHTpoabHBIE BOITPOCHI
1. Mertoauka onpeiesieHus BIaXKHOCTH 3€pHa.
2. Knaccudukanus 3epHa 1o BjIaXHOCTH.
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JIABOPATOPHAS PABOTA Neo 7
OmnpenesieHue CBONCTB ChIMMYy4YeCTH 3€PHA
Heab paboThl — U3YYUTH NOKA3ATENH, XapaAKTEPU3YIOIIKE ChIITyYeCTh 3epHa
O6opynoBanne u NnpudOOPHI:

Mxad cymmnsHbIi snekTpudeckuii COILI-3M; MmenpHUIIa Tab0paTOpHAas;
BECHI, OIOKCHI METAJUTMUECKUE C KPBIIIKaMU BbICOTON 20 MM U uaMeTpoM 48 mm;

ceTyaThie OIOKCHI; JIEKTPOBIATOMEPHI; IKCUKATOPHI; Yachl; oxyaauresb tuna AYO;
I'OCT 13586.5 — 93.

Iopsinok BbINOJIHEHHSI Pa0OTHI:

3epHO U MPOIYKTHI €ro MmepepabOTKA OTHOCATCA K CBHIMMYYUM TellaM, TaK Kak
MPEACTABIAIOT COOOM COBOKYIHOCTh MEJKUX TBEPJbIX OJHOPOJIHBIX YACTHII,
JIMIIEHHBIX CIEIUICHUS MEXIy coOo, HO oOnajarommx TpeHueM. Chiyuyee Temo
MOXET COXpaHATh pPAaBHOBECHE JO TEX MOp, MOKa HE OYIyT MPEOJOJEHBI CHIIbI
BHYTPEHHETO TPCHUS MEK/Ty YaCTHIIAMH.

ChbinmyyecTb — 3TO CHOCOOHOCTH OTJEIBHBIX YacTUI[ MEHSTb CBOE
PacCIIOJI0KEHUE OTHOCUTEIIBHO JIPYT Apyra MpU JBUKEHUHU BCEU MACCHI.

CellyyecTh TpU TIAAKOM TMOBEPXHOCTU U IIapooOpa3HON (opme YacTuil
UMeeT TEHACHIMIO K pocTy. CHMXKAETCs ChIy4ecTh MPU HEOJHOPOJAHOCTH YACTHIIL,
HaIMpUMep, MPU HAIMYUHU B 3€pHE JIETKUX, METTKUX U IIEPOXOBATHIX MPUMECEH.

Myka xapakTepus3yeTcss MEHbIIEH CBHITY4YECThIO MO CPABHEHUIO C 3€PHOM, W3
KOTOpOTro OHa BhIpaboTaHa. ChIyuyecTh MYKH CHIIKAETCS C POCTOM €€ BIAKHOCTH;
MpU BIAXXHOCTU 16% W BbIIIE MyKa MPAKTUYECKH TEPSIET CHIMYUYECTh.

ChiltydecTh KpPYIIBI  OTJIMYAETCS OT CHIyYeCTH 3€pHA, U3 KOTOPOTO OHA
BbIpaboTana. Tak, pucoBas Kpymna uMeeT OOJBIIYIO0 CBHITYYEeCTh, YEM 3€PHO puca, a
MIIEHO MEHBIIIYI0, YEM 3E€PHO Mpoca.

Pacceimabie  KOMOMKOpMa WMEIOT MEHBINYIO CHITYyYeCTh IO CPAaBHEHHIO C
rpaHymupoBaHHBIMU. CHITydecTh TPaHYJIUPOBAHHBIX KOMOMKOPMOB CHIDKACTCS C
YBEIMYCHUEM HX JUAMETPa U JIJTUHBI TPaHY.

JIIsi  XapaKTepUCTUKH CHITyYUX CBOWCTB MAaTEpPUATIOB WCIOJIB3YIOT TaKUE
MoKa3aTesid, KaKk Yroj €CTECTBEHHOro OTKOca U KOd(PUIMEHTHl BHYTPEHHETO M
BHEIITHETO TPEHUSI.

Y10/ ecTECTBEHHOI0 0TKOCA — ATO yroJI MEXIy OCHOBAaHHEM U 00pa3yromiei
CBOOOJTHOWM TOBEPXHOCTH KOHYCa, 00pa3yromerocss mpu CBOOOJTHOM BEPTUKAIBHOM
MaJICHUU CHIITy4ei MacChl Ha TOPU3OHTAJIBHYIO MIOBEPXHOCTh. YeM BBIIIE CHITy4eCTh
MPOJYKTa, TEM MEHBIIE BEIMYMHA yTila €CTECTBEHHOTO OTKOCA. YTOJ €CTeCTBEHHOTO
OTKOCA 3aBUCUT OT pa3MepoB, POPMBI U COCTOSIHUS MIOBEPXHOCTU OTACIIBHBIX YACTHII,
a TaK)Ke OT 3aCOPEHHOCTH U BJIIAYKHOCTH 3€PHOBOM CMECH.
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Tabnuua 7.1 — Cpimy4ecTh 36pHOBBIX MAaCC HEKOTOPBIX KYJIBTYP

ITokazarenu [Tmennna Poxb Kykypysa Sumenp ITonconHeyHUK
Bnaxuocts, % 15 22 11 18 15 25 11 18 7 25
Yroi ecr. 30 | 38 | 23 | 34 | 30 | 40 | 28 | 32 | 31 | 45
0TKOCa, rpajl

VYToJ eCTECTBEHHOTO OTKOCA OIpPEAENAETCA CIAEAYIOIMM 00pa3oM. 3epHoBast
Macca 4epe3 BOPOHKY Hachlmaercs B damiky lletpu mo Tex mop, moka oHa Oyner
YAEPKUBATHCS B «KOHYyce». 3areM HeOOXOJUMO H3MEPUTh Yrojl MEXKIY
TOPU30HTAJIBIO (MIOBEPXHOCTHIO CTOJIA) U CTOPOHAMU KOHYCA.

Ko3¢guumeHT BHYyTpPEeHHEr0 TPeHHUsl XapaKTepU3yeT MOJBUKHOCTD ChITYYHX
MaTepUasoB, IPU OTCYTCTBUU JABJICHUS BBILIEIEKAIIUX CIOEB U €r0 NPUHUMAIOT
paBHBIM TaHITEHCYy YyIrja ecCTeCTBEHHOro otkoca. [lpm Hanuuum JaBiIeHUs
BBIILIEIEKALIUX CI0EB 3HaUeHUE KO (PULIMEeHTa BHYTPEHHETO TPEHUSI YMEHBIIAETCS.

Ko3¢gduumeHT BHemIHero TpeHMs paBeH TAHI'€HCY yrja BHEUIHETO TPEHMUS,
T.€. yrja, IpU KOTOPOM HAYMHAETCS CKOJIBXKEHHE CBHIMYYEro MPOAYKTa IO KAKOM-
a1n00 MOBEpXHOCTH. JlJig ompeseNieHuss yrjia TEpHUsI MPUMEHSETCS YTIOMEpPHBIN
npudoOp co CMEHHOW padodeil MOBEPXHOCTHIO (AEpEeBO, METaII, IUlacTMacca). ITOT
npUOOp COCTOUT W3 HEMOJBH)KHOW, TOPU30HTAIBHO YCTAHABIMBAEMOW IUIOCKOCTU U
HIaPHUPHO NPUKPEIJIEHHOM K HEW MOJBHKHOM IJIOCKOCTH, ITOJIOKEHHE KOTOPOU MO
OTHOUIIEHUIO K TOPU3OHTAIIN OINPEICIISIETCA TPAIyUPOBAHHON IIKAJIOMN.

1. Texnuka onpeoenenus.

Ha moaBmKHYIO IIJIOCKOCTh, HAaXOJMSIIYIHOCS B TOPHU30OHTAIHHOM IIOJIOKCHUH,
ykaanaeBaloT 10 — 15 ceMsH yka3aHHBIX B TaOiuIe 3 KyJbTyp M MEJUICHHO, IJIABHO
MOJHUMAIOT CBOOOJHBIM KOHEI] TOJBHXHON TUTAaHKH, Ha KOTOPOM HaXOJUTCS
HCCIIeyeMbIi MaTepHall 10 TeX TOp, MOKa IO TUIOCKOCTH CKaTUTCS Bes Mpoba MM
OoJbIIast ee 4acTh. B MOMEHT cKaThIBaHUSI (PUKCUPYIOT Ipagayc HAKJIOHA IUIOCKOCTH.
OMNBIT MPOBOAUTCS B IIATH MOBTOPHOCTIX B TPEX BapHaHTaX: IO JACPEBY, MO METAJLTY
U 1o TutactMacce. JlaHHBIe HAOMIOACHWN 3aHOCATCS B TaOmuWIly, 3aTeM
MOJICUNTHIBAETCS CPEIHUHN MOKa3aTeb 10 MOBTOPHOCTSAM JJISl KQXKIOH KYJbTYpPHI M B
I1EJI0M T10 BapHaHTaM JIJI UCCIEAYEMBIX KYJIbTY].

Tabmuna 7.2

HanmeHnoBanue Bapuanmuer onvima

KYJIBTYD Jepeso Merain [Limactmacca

IToemopnocmu 1123 |4 |Mep|1 ]2 13 ]4|Mep|1]2[3 |4 |Mgy

[Tmenuia

SumeHb

Osec

Kykypysa

IIpoco

I'opox

Knemesuna

Iloncomueunuk

M¢p 0 BapuaHTam
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KoHTposibHbIE BOIIPOCHI
1. TloHsiTHE CBITYYECTH 3€PHOBOM MACCHI.

2. OrmpeneneHne yria eCTECTBEHHOTO OTKOCA.
3. Kak ompenenuts yron TpeHus?
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JIABOPATOPHAS PABOTA Ne 8

Omnpenesenue TBepaAOil U MATKON MILIEHUIBI 110 3€PHY.
OmnpeneneHue THIIOBOIO COCTABA U KJIACCA MILIEHULbI

He.]'lb paﬁoTbI — O3HAKOMHUTBHCA C MCTOAOM OIIPCACICHNUA TUIIOBOI'O COCTaBa U
KJIaCCa 3CpHaA IMIIICHUIIbI

OO6opynoBanue u NpUOOPHI:

Becol TexHn4eckue, pa30opHbIE TOCKH, IIMATENN, XHMUYECKUE CTaKaHBI,
dapdopoBbie yamku, 00pa3isr-3tangons mmerur s, [[OCT 9353-90,

pEaKTUBHL: 5 %-HBII pacTBOpP €KOTO HATPHUS

IHopsinok BbINOJIHEHHSI Pa0OTHI:

1 Honamue «meepoas U MAaZKasa NUEeHuua)

HaszBanus nieHuibl «TBEpJash U «MsrKasy MpeICTaBIsIOT CO00M
O0OTaHMYECKHE KIIACCU(PUKALIMOHHBIE TEPMUHBI, UX HEJIb3s PACCMATPUBAThH KAaK
(duznyecKue NOHATHUS.

TBepaas u Msrkast mieHUIa TpeOYyIOT pa3IMUHbIX PEKUMOB B IIpoliecce
nepepadoTK, U OTIUYAETCs MO XJIeOONEeKapHbIM Moka3aressiM. Ha momo Markoi
MIIEHULBI B HALLIEW CTpaHe npuxoauTces okoo 90 % Bcex mOoCeBOB IMILIEHULIBI.

3€pHO MATKOM M TBEPAOU MIIEHULIBI PA3JIUYAIOT 10 BHEIIIHUM NIPU3HAKAM: Y
3€pHA MIICHUIBI MSATKONW BEpXHUM (MPOTUBOIOIOKHBINA 3apO/IbIITY) KOHEI] TOKPBIT
BOJIOCKaMH, 00OPa3yIOIIMMHU X0XO0JI0K (OOPOKY), XOPOILIO 3aMETHBII
HEBOOPY>KECHHBIM TJ1a30M. Y TBEPJIOM MIIIEHUIIBI XOXO0JIKa HET WK OH cJ1ab0 pa3BUT.
[To ¢popme 3epHO MATKOI MIIEHUIIBI, IO CPABHEHUIO C TBEPJIOH, MPEUMYIIIECTBEHHO
KOPOTKO€ U KPYTJIOE, Pa3HbIX OTTEHKOB, KOHCHUCTEHIIMS 3HI0CTIEPMA OT
CTEKJIOBUJITHOUW 10 MYYHHCTOM.

3epHO TBEPAOH MIIEHUIBI UMEET YJIMHEHHYIO (hOpMY, B IONIEPEUHOM pa3pese
- yriioBaTo-peopuctyto. [Ipeobnamaroniuii BET 3epHA - SHTAPHO-KEATHIA (TEMHBIH
WJIU CBETJIBIN), peKe KpacHBIM. 3epHO, KaK PaBUIIO0, UMEET CTEKJIOBUIHBIN
OHIOCIIEPM.

Xapaxkrtep 60ponku 1 opMa 3epHa SBIAIOTCS HauOoJee TOCTOSHHBIMU
MpU3HAKaMH JJIs1 PACIIO3HAHUS TBEPJIOW M MSITKOW NieHulbl. KoHCcucTeHnus 3epHa
MEHSIETCS B 3aBUCUMOCTH OT COpPTa U YCJIOBUM BBIpAIIMBAHUS PACTEHUM, TIOATOMY €€
CUMTAIOT MAJIOYCTOMYMBBIM MTPU3HAKOM.
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VY MATKOW NIIEHULIBI KOJIOChSI OCTUCTBIE U 0€30CThIE, OCTU OOBIYHO HE JJIMHHEE
KoJjoca, pacxoasaumecs. C ABypsIHON CTOPOHBI KOJIOCA 3aMETEH HE MPUKPBITHIN
KOJIOCKaMU CTEPKEHb.

TBepnas nmenuna octuctasi, 0e30cThix popm HeT. OCTH ITUHHEE KOJoca,
napajuiesbHble WK c1ado pacxogsamueca. CTepKeHb K0JI0ca MPUKPHIT KOJIOCKAMU U
HE 3aMETEH Yy TBEPOH MIIEHUIIBI U OJIU3KUX K HEW BUIOB.

2 Tunoeou cocmae nuwieHuUbL
[Tirenuily mo 60TaHUYECKUM U OMOJIOTHYECKUM MpU3HAKaM, LIBETY U

CTEKJIOBUTHOCTHU TOJPA3ACIISAIOT Ha TUIIBI M TIOATUIIBI, YKa3aHHbIE B Ta0mie 8.1.

[Tmenuny 1-4 noatunos I u [V THIOB, COOTBETCTBYIOUTYIO TPEOOBAaHUAM
JTAHHOTO MOJITUTIA IO CTEKJIOBUIHOCTH, HO HE OTBEYAIONIYIO0 TPEOOBAHUSIM IO €ro
L[BETY, OTHOCSAT K TOMY IOJTHILY, KOTOPOMY OHA OTBEYAET 10 CTEKJIOBUIHOCTH.

Ecnu nureHnna rno nBeTy OTHOCUTCS K KAKOMY-TO OIPEIEICHHOMY MOJTHILY,
HO MMEET OTKJIOHEHHUS 10 CTEKJIOBUAHOCTH, JOOABISIOT HAUMEHOBAHNE
«HETUIMYHAsDH) C YKa3aHUEM B IOKYMEHTax THIa, MOATUIA U CTEKJIOBHIHOCTH.

[Tmenuny, noTepsIBUIYIO B pe3yJIbTaTe HEOIArONPUITHBIX YCIOBUI
co3peBaHusl, yOOPKHU WM XPaHEHUS! CBOI €CTECTBEHHBIN LIBET, ONPENEISAIOT KaK
«MOTEMHEBIAsH (PU HATMYUHU TEMHBIX OTTEHKOB) MJIM KAaK «00ECIBEYEHHAs» C
yKa3aHHEM HOMepa MOATHUIIA U CTENEHH 00eCLIBEUEHHOCTH.

B cranpapre npeaycMOTpeHbl TpU CTENIEHN 00ECIIBEUEHHOCTH: IIepBasi —
HayvaJibHas, noTeps 6iecka U 00eCLBEYMBAHUE CO CTOPOHBI CIIMHKH, YTO MOSIBIIAETCS
IIPU HAXOKJICHUH B KOJIOCE WJIM HAa TOKax MPH HE3HAYUTEIIbHOM YBIAKHEHHUH; BTOpas
— U3MEHEHHUE 1IBETa MpHU 00Jiee IITMTEILHOM YBIAXXHEHHUH (ToTeps OJecka,
oOecliBeUrBaHME 3€pHA Ha CIIMHKE U OOKOBBIX CTOPOHAX); TPEThSI — MOJHOE
oOecliBeUrBaHUE BCE MOBEPXHOCTH 3€PHOBKHU B PE3YJIBTATE JITUTEIHHOIO
YBJIQXXHEHMS 3€pHA B KOJIOCE UJIM Ha TOKaXx.
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Ta6nuna 8.1 — Knaccudukarus 3epHa NIIIEHUITBI HA TUTIBI M TIOITUTTBI

Homep n IIpumepHBIit Copepxanue 3epeH XapakTepUCTHUKA IIOATUIIOB
HAaUMEHOBAHME | II€PEYEHb COPTOB, | IIIEHULBI IPYIUX TUIIOB,
TUIA XapaKTePU3YIOIIUX %, He bonee
THUII BCETO B ToM unciie | Homep LBer OO01mast CTeKI0BUIHOCTb,
%
1 2 3 4 5 6 7
I-Msirkas Anraiickas 81, 10 5 -TBepaon |1 TeMHO-KpacHbIil. JlommycKaeTcs HaTu4ue He menee 75
sApoBast Boranunueckas 2, KENTHIX, KEITOOOKNX, 00ECIIBEUCHHBIX U
KpacHo3epHass | EpmoBckast 32, [IOTEMHEBILIUX 3€PEH B KOJIMYECTBE, HE
Hosocuobupckas 81, HapyIaroIleM OCHOBHOT'O TOHA
Owmckas 9, 2 Kpacusiii. Jlonyckaercs HaMuyue KenThIX, He menee 60
Owmckas 17, KENTOOOKHX, 00ECIIBEUEHHBIX U TOTEMHEBILINX
Caparosckas 29, 3epeH B KOJINYECTBE, HE HAPYLIAIOLIEM
Henuunas 21, OCHOBHOT'O TOHAa
Llenmnnas 60 3 CBeTJIO-KPACHBIN MU YKEJITO-KPACHBIN. He menee 40
JlomyckaeTcsi HaJIM4ue KeNThIX, )KEITOOOKHX,
00€CIIBEYCHHBIX U MOTEMHEBLINX 3€PEH B
KOJIMYECTBE, HE HapyLIarolleM OCHOBHOTO TOHA
4 [IpeobnanaroT kenThlie U )KeNTOOOKHE 3epHa, Menee 40
MIPUAAIOIINE BCEH MAPTUH JKEITHINA OTTEHOK
II-TBepnas Anmas, 15 10 - 1 Temuo-stHTapHBIN. JlOMTycKaeTcs HaTn4Iue He menee 70
sIpoBast besenuykckas 139, Oeno3epHoit MOOEJIEBIINX, TOTYCKHEBIIINX, 00€CIIBEYCHHBIX,
OpenOyprekas 2, MYYHHCTBIX 3€pEH B KOJIMYECTBE, HE
Openbypreckas 10, HapyLIaIleM OCHOBHOIO TOHA
Csernana, 2 Caetno-sHTapHbIi. JlonmyckaeTcs Halu4ue He orpannumnBaercs
XapbKoBcKas 3, no0eJIeBIINX, TOTYCKHEBIINX, 00ECIIBEYCHHBIX,
XapbkoBckas 46 MYUYHHUCTBIX 3€pEH B KOJIMYECTBE, HE
HapylIarolleM OCHOBHOTO TOHA




1 2 3 4 6 7
I1-Msrkas Hosocubupckas 67, 10 - - He menee 60
spoBas 6er10- CaparoBckast 42, - Menee 60
3epHas CaparoBckas 46
IV-Msrkas beszocras 1, 10 5 TBepaOi TemHo-kpacHbIi. JlomyckaeTcs: HaIMIne He menee 75
o3uMas JoHckast Ge3ocTas, KEJITBIX, )KETTOOOKUX, 00ECIIBEUEHHBIX U
KpacHo3epHas | Kpacnomapckas 57, IIOTEMHEBIINX 3€PEH B KOJIMYECTBE, HE

Muponosckas 808, HapyIIaIleM OCHOBHOT'O TOHA
Oo6pui, Kpachplii. Jlonyckaercs Halu4uue KeNThIX, He menee 60
Opnecckas 51, JKEIITOOOKHX, 00eCIIBEYEHHBIX U OTEMHEBIIINX
Onumnus, 3epeH B KOJIMYECTBE, HE HApYyIIAIOIIEM
TapacoBckas 29 OCHOBHOI'O TOHA
CBeTI0-KpacHBII WIH KEITO-KPACHBIN. He menee 40
JlomyckaeTcsi HaJIM4ue KENThIX, )KEITOOOKHX,
00ECIIBEYCHHBIX U TIOTEMHEBIINX 3€PEH B
KOJINYECTBE, HE HApyIIAIOIIeM OCHOBHOTO TOHA
[IpeobmanaroT KeNThie U KeNTO-00KHE 3epHa, Menee 40
MpUJAIOIIKE BCeH MapTUH KEJIThIH OTTEHOK
V-Msirkas AnsOunym 114 10 - - He orpannumnBaercs
o3umas 6eno- | ApmsHka 60
3epHas
VI-TBepnas baxr 15 - - He orpannuuBaercs
03UMas Kopamn ogeccknii

Myranb
Mupmabupckas 50
ITapyc
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3 Texnuka onpedeﬂemm

OmnpeneneHre TUIIOBOTO COCTaBa MILIEHULIBI

Jl1i ompezienienus: TAMIOBOT'O COCTaBa MIIEHULIBI TTOCE yajJeHus U3 o0pasia
3€pHa COPHOM M 36pHOBOU NPUMECEH, BBIACISIOT HaBecKy B 20 r. HaBecky
MOMEIIAIOT Ha pa300pHYIO IOCKY U IyTEM pa300pKH BPYUHYIO OIPENEISAIOT B HEH
KOJIMYECTBO 3€PEH MATKUX U TBEPJbIX, KPACHO3EPHBIX U O€103EpHBIX MILIEHUL],
OTHOCSIIMXCS K PA3JIMYHBIM THUIIAM.

JUtst onipeesieHns BETa 3€pHA MTKOW IIIEHULBI B CIIy4ae HESICHO
BBIPKEHHON OKPACKU MPUMEHSIOT CIIEHHATIBHYI0 00pabOTKy 5 %-HbIM pacTBOpOM
eaxoro HaTpus (5 r NaOH nHa 100 cM3 Bozbl). 3epHa ¢ COMHUTEIBHOM 110 UBETY
OKpPACKOM MOJCYUTHIBAIOT U B3BEIIMBAIOT HA TEXHUYECKUX BECAX, 3aTE€M IIEPEHOCST B
CTaKaH ¥ 3aJIMBaIOT pacTBOPOM Iiesioun. Yepes 15 MUHYT Oeno3epHas MileHuIa
IpUOOPETAET CBETIO-KPEMOBYIO OKpPACKY, a KpPaCHO3EpHasl - KpacHO-0ypylo.

JlommyckaeTcs Takke 00paboTka 3epHa KUMsiueHueM B Bojie. COMHUTENbHBIE
3epHa MOMEIIAI0T B XUMUYECKHUI cTakaH Wi Gpap(opoByro YaIIKy C 3apaHee
HAJIUTBIM KUISATKOM U KUIATAT B TeueHne 20 munyT. [lociie Takoit 00paboTkn
KpacHO3€pHas IIIEHNLAa OypeeT, a Oe03epHast OCTAeTCsl CBETIION.

KonuyecTBo TBEp10ii, MITKOM, KpaCHO3EpHOM M 0€7103€pHON MIIEHULIBI
BBIPAKAIOT B IPOLEHTAX K B3SITOM HABECKE.

buonoruueckyo (GpopMy MILIEHUIBl YCTAHABIUBAIOT MO TOKyMeHTaM. JlJis
OIPEAEIICHNS MOATUIIA TIIEHULIBI ONPEIEISAIOT €€ CTEKIIOBUIHOCTb, 3aTEM,
PYKOBOACTBYsACH Tabuuuel 8.1, ycTaHABIMBAIOT TUI U MOATHI JAHHOW MIIEHULIBI.

[ToaTHnsl 3epHa NIIEHUIBI ONPEAEIISAIOT TAKXKE CPABHEHHEM aHAJIU3UPYEMOIO
oOpasla ¢ 3TaJlOHaMHU, U3TOTOBJIEHHBIMHU COTJIACHO CTAaHJAPTY Ha MIICHUILY.

KoHTpoapHBIE BONTPOCHI
1.  Meroauka onpeneneHus BIaXXHOCTH 3€pHA.
2. Knaccudukanus 3epHa 1no BiIaXHOCTH.



JIABOPATOPHAS PABOTA Ne 9
KommiekcHblil aHaIn3 00pa3ua mieHuIbl

Ilenr paboTel — 0OpecTH NPAKTUYECKUE HABBIKM  TPH  ONpPEICICHUU
nokasatesieid 00pasiia MileHUIIbI.

[Topsimok BeIoIHEHUS paOOTHI.

1. BwigenuTh HaBeCKY JUISL OMPEAETICHHUS BIAKHOCTH U ONPEACTIUTD BIaKHOCTh
2. BbaenuTh HaBECKY ISl OMPEIeICHUs] HATYpHOTO BEca U ONPEACTUTH €To0.
3. Ompenenutb K03()(PUIIMEHTHI BHEITHETO U BHYTPEHHETO TPEHUS

4. 3ano’aHUTh CBOJHYIO TaOIHILY

[TapameTpsl Cchlly4ecTH

Yron Koaddu YroJ BHELIHETrO Koaddurment
Braxcuocrs | Harypa €CTECTBCHH | IIUEHT TPCHHUSI BHEITHETO TPCHUS
oro orkoca | ecrectse | Ilo ITo ITo ITo ITo ITo
(BHYTpeHHE | HHOIO | Jepe | Mera | IUlacT | Jepe | MeTa | IUIacTM
ro TPeHUs) | OTKOCca BY July | mMacce | By Juty acce

JIABOPATOPHAS PABOTA Ne 10
KommiekcHblii anau3 odpa3na oBca

[Hens pabGoThl — oOpecTH TMpPaKTUYECKHE HABBIKM  NPU ONpPEACICHUU
nokasaresieii oopasia oBca.

[Topsimok BBIMOTHEHUS paOOTHI.

1. Boinenuth HaBECKY /I ONPEeNICHUs BIAKHOCTH U ONPEICTUTh BIKHOCTD
2. BwimenuTs HaBECKY Ui OMpeeNieHns HATypHOTO Beca U OTPEEIUTh €Tro.
3. Ompenenuth K03PGUIIUESHTHI BHEITHETO U BHYTPEHHETO TPEHUS

4. 3amoJIHUTh CBOAHYIO TaOIUILy

[TapameTpsl chiydecTH

VYron Koaddu Yroma BHEHero Koadpduunent
€CTECTBEHH | IUEHT TPEHHUSI BHEIIHET0 TPEHUS
Bnaxxnocte | Harypa
oro otkoca | ecrectse | Ilo ITo ITo ITo ITo ITo
(BHyTpeHHe | HHOIO | Jepe | Mera | TIacT | Jepe | MeTa | IIacT™M
ro TPEHUsI) | OTKOca BY July | Macce | By uty acce
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JIABOPATOPHAS PABOTA Ne 11
KommiekcHblil aHaau3 odpa3ua cou

Llenr paGoTel — oOOpecTH NPAKTUYECKHUE HABBIKH

TokKasarejiei 06pa3ua COH.

[Topsiiok BhIMOTHEHUS! paOOTHI.
1. Bblaenutb HaBECKY Jisl ONpPEIeTICHUS BIAKHOCTH U ONPENICTUTh BIAKHOCTD

2. BobiaenuTs HaBECKY IS ONpeIeTICHUs] HATYpHOTO Beca U OMPEAEIUTH €ro.
3. Ompenenuts K03 (HUIMEHTH BHEITHETO U BHYTPEHHETO TPEHUS
4. 3aroiHUTH CBOIHYIO TAOIHITY

IpU  ONpeAeSIEHUN

[TapameTpsl Cchlly4ecTH
Yron Koaddu YroJ BHELIHETro Koaddurment
Buasiocrs | Harvpa | CCTECTBEHH | IHEHT TPEHUs BHEIIIHETO TPCHHUS
P oro orkoca | ecrectse | Ilo ITo ITo ITo ITo ITo
(BHyTpeHHe | HHOIO | Jepe | Mera | IJacTt | Jepe | Mera | IIacT™M
ro TPeHUs) | OTKOCca BY iy | Macce | By Juty acce
JIABOPATOPHAS PABOTA Ne 12
KoMnuiekcHbI aHAIN3 06pa3ua MMOACO/IHCUYHHUKA
[Hens pabGoThl — oOpecTH TMPaKTUYECKHE HABBIKKM  MPU ONpPEACICHUU

nokasatelield 00pasiia Mo ICOJTHEUYHUKA.

[Topsimok BBIMOTHEHUS paOOTHI.

1. BeiaenuTs HaBECKY ISl ONpeIeTICHUs BJQKHOCTH M ONPEICITUTh BIIAXKHOCTh
2. BBIACIATH HaBECKY JJIs OTIPEICIICHUST HATYPHOTO BECa M OMPEACIIUTD €To0.
3. Onpenenuth KO3()PUITUESHTHI BHEIITHETO U BHYTPEHHETO TPCHUS
4. 3anojaHUTh CBOJHYIO TaOJIUIlY
[TapameTpsl cblydecTH
VYron Koaddu Yo BHEWHero Koadduunent
Brakiocrs | Hatvpa | CCTECTBEHH | IIMEHT TPEHUs BHEIITHETO TPEHHS
YP& 1 oro otkoca | ectectse | Tlo ITo ITo ITo ITo ITo
(BHYTpEeHHE | HHOTO | Jiepe | MeTa | IIacT | JAepe | MeTa | IUTacTM
ro TpeHHs) | OTKoca BY a1y | Macce | BY ty acce
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JIABOPATOPHAS PABOTA Ne 13
KommuiexkcHbIi aHaau3 o0pa3na ropoxa

Llenr paGoTel — oOOpecTH NPAKTUYECKHUE HABBIKH

nokasaresieid oopasiia ropoxa.

[Topsiiok BhIMOTHEHUS! paOOTHI.

IpU  ONpeAeSIEHUN

1. BI)II[@J'II/ITB HAaBCCKY AJIA OIPCACICHUS BIIAJKHOCTHU U OIIPCACIINTD BJIIA)KHOCTD
2. BpIaenuTh HaBECKy JJIsl OTIPEICTICHUST HATYPHOTO BECa U ONPEACIIUTD €To0.
3. Omnpenenuts KO3PPUIIMEHTHI BHEIIIHETO U BHYTPEHHETO TPEHUS
4. 3anoiaHUTh CBOJHYIO TaOIUIlY
[TapameTpsl Cchlly4ecTH
Yron Koaddu YroJ BHELIHETrO Koaddurment
Buasiocrs | Harvpa | CCTECTBEHH | IHEHT TPEHHUsI BHCIITHETO TPCHUS
YP2 | oro otkoca | ectectre | Tlo ITo ITo ITo ITo ITo
(BHyTpeHHe | HHOIO | Jepe | Mera | IJacTt | Jepe | Mera | IIacT™M
ro TpeHus) | OTKoca | BY a1y | macce | By | sy acce

JIABOPATOPHAS PABOTA Ne 14
KommiekcHblil anHaau3 odpa3ua ¢acou/yedeBULbI

[lens paboThl — oOpecTH MNPAKTUYECKUE HABBIKU

nokasaresei oopasia Gpacosin/4e4eBUIIbI.

[Topsimok BBIMOTHEHUS paOOTHI.

IpU  ONpeAesIeHuU

1. BbiaenuTs HaBECKY IS ONPEICIICHUS BJAXKHOCTH M OTIPEICIIUTh BIAXKHOCTh
2. BBIACIATH HaBECKY JJIs OTIPEICIICHUST HATYPHOTO BECa M OMPEACIIUTD €To0.
3. Onpenenuth KO3()PUITUESHTHI BHEITHETO U BHYTPEHHETO TPCHUS
4. 3anojaHUTh CBOJHYIO TaOJIUIlY
[TapameTpsl cblydecTH
VYron Koaddu Yo BHEWHero Koadduunent
Brakiocrs | Hatvpa | CCTECTBEHH | IIMEHT TPEHUs BHEIITHETO TPEHHS
YP& 1 oro otkoca | ectectse | Tlo ITo ITo ITo ITo ITo
(BHYTpEeHHE | HHOTO | Jiepe | MeTa | IIacT | JAepe | MeTa | IUTacTM
ro TpeHHs) | OTKoca BY a1y | Macce | BY ty acce
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