MeToabl aHaJIu3a

«OnpeneeHne Ka4eCTBa 3€PHOBBIX KYJbTYP M UX POU3BOIHBIX»

1.Cpagnumenshotit memoo (coomseemcmeue HabOpa U MPOLEHTHOIO
COZIEp’KaHUSI OCHOBHBIX KOMITOHEHTOB KOMOWKOpPMa MpEeIbsIBICHHON

peuentype).

2.0pzanonenmuyeckue Memoovl (cmoco6
KAQueCTBCHHON OICHKM KOPMOB BKJIFOYAaeT B ceOs
OTIpeJieNIeHNe BHEIIHETO BWAA, IIBETa, 3araxa,
LEJIOCTHOCTH BHJIOBOTO (OOTaHMYECKOTO) COCTaBa,

COXPaHHOCTH U (ha3bl BereTaluu KOPMOBBIX CPEJICTB).

3. Duzuko-mexanuuyeckue - (BIAXHOCTb,  KPYMHOCTb,  HaJIH4Yue
METAJUTMYECKUX YACTHUI[ C OCTPBIMU KpasiMu, HAJIMYUE MEeCKa, MacCoBas

JIOJIST LIEJTBIX CEMSTH)

4. Bemepunapno-ouonozuueckue (MaccoBasi J10Ji LEJIbIX CEMSH, B TOM
YUCJI€ CEMSH JIUKOPACTYIIMX pAacTeHHWW, BpEOHBIE IPHUMECH,
3apaXCHHOCTh aMOApHBIMU BPEIUTEIISIMU )

I.Oprano.nenanecKne METO/AbI.

Hapsiny ¢ mHUTaTenhHOCTHIO O LEHHOCTH Pa3IMYHBIX BHIOB KOpMa
CYIAT TaKKe IO €ro J0O0pOKaueCTBEHHOCTH. B cootBercTBUU C
I'OCT 13496.0-80 .KomOuxopma, ceipbe. Metompl oTOOpa mpod u
OpPTaHOJIEITUYECKHUE METOJIbI OTIpeieTICHHs] 0e30MacHOCTH MPOTYKITUH,
OCHOBAHHBIC Ha OIPEICICHUH C TIOMOIIBIO OPTraHOB YYBCTB (BHEIIHUH
BH/I, IIBET, 3arax, CBEKECTh)

PaccpimHble KOMOMKOpPMa-KOHIIGHTPAThl Ui CBHUHEW  JOJKHBI
COOTBETCTBOBATh HAOOPY KOMIIOHEHTOB JIaHHOTO peLenTa KoMOUKopMa-
KOHIIGHTpaTa 0€3 INPHU3HAKOB IUIECEHH, 3aTXJION0, THHWJIOCTHOTO H
JIPYruX IIOCTOPOHHHUX 3allaX0B B COOTBETCTBUU C

MaccoByto KOHLEHTpauuo MeTansioMarHUTHON NPUMECU BbipaxatoT B
MunnurpaMmmax Ha 1 Kr Komoukopma.

JlaGopaTopHbIii onbITNS
OnpeneseHue YacTU4eK ’ejie3a B 3epHe.

ObopynoBaHue: CTEKJIO YaCOBOE MJIM CTAKAaHYMK JUIS B3BELIMBAHHUS IO
I'OCT 23932, turens win vamka ¢apdopossie no 'OCT 9147, nuct
crexna wim nepeBa pasmepom 100X100 cm, Oymara Oemnasi, Jyma o
I'OCT 25706,6ymara wmwmummMerpoBas no ['OCT 334, mnamouka
CTEKJISIHHASI C OTIaBJICHHBIM KOHLIOM, BECHI JIAOOPATOPHbIE, MAarHUT.

MeToauka BbiNnONMHEeHMA.
O6pasel 3epHa maccol 1 Kr pacchinaloT Ha POBHOM CTONE CITOEM He

6onee 0,5 cm. PeppomarHMTHbIE NPUMECK LS S e

¢

BbISIBMIAIOT  MOAKOBOOOPA3HBIM  MarHUTOM, e
NpoOBOAAT MNPOAOSbHbIE W MONepeyvHble '
©opo3nku B 3epHe Takum ob6pas3om, YTOObI

3epHa 1 He kacanucb ctona. CobpaHHble
npYMecK B3BELLMBAKOT HAa aHANUTUYECKNX
BECax M KONMMYECTBO UX BblpaXkatoT B Mr Ha 1 Kr 3epHa.

Jlabopamopnutit onetmNe6
Onpenenenue HATUYHA TECKA.

Meton ot6opa mpob - mo 'OCT 13979.0 u MeToAbI HCTIBITAHUH MO TI.
1.4 mnacrosiiero cranzapra. OnpeneneHrne NOCTOPOHHUX IpHUMeEcei
(KaMeIIKH, CTEKJIO, 3eMJIs).



Annapamypa: nocka paz0opHas - IIOAHOC U3 JIOPATIOMHHUS C BEIPE30M
B OJJHOU U3 CTEHOK.

IIposedenue ucnvimanus

[Ipy  HEOOXOAMMOCTHM  YCWJICHHSI  OINYIICHWs 3amaxa HaBECKY
KOMOMKOpMa TIoMemaT B (GapPopoByr0 YaliKy, KOTOPYIO HAKPHIBAIOT
CTCKJIOM W CTaBAT Ha MPEIBAPUTEIHLHO HATPETYIO O KUIICHHS BOJSHYIO
OaHIO WM cocyn ¢

BoztoM. Yamiky c HaBecKou
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" 3amax MCHBITYEMOIO IPOMYKTA.

OIpEACIIAI0T

II. duzuko-MexaHu4YecKue MEeTOIbI.

HccenenoBanust OCHOBaHBI HA ONPENECIICHUM BIIAXKHOCTH, KPYIIHOCTH,
HaJIN4Ms METAJUINYECKUX YaCTHULl C OCTPBIMU KpassMH, HAJIMYUS IIECKa.

JNla6bopatopHbin onbiT N21 OnpepeneHue BNa>XHOCTHU
KomMmb6ukopma.

MeToauKka BbIIOJIHEHHSI.

MeTog onpeneneHus snaru BoicylumBaHueM Hasecku npu 130 °C.
Haeecky maccon okono 30 I, KOTOPYH NPOCEMBAlOT 4Yepes3 CUTO C
oTBepcTuaAMU anameTpom 3 MM. [lpu HanuumMm Ha cuTe octaTka - ero
n3MenbyalT B CTynke n npubaBnsAlT K oTcesHHowW 4Yactu. Mo aBe
NPOHYMEpPOBaHHbIE OTKPbITble BHOKCbl M KPbIWKMA A8 KaXxgoro Buaa
KOMOMKOpPMa BbICYLUMBAOT B CyLUMMbHOM LWKady B TeyeHne 30 MUH
npu Temnepatype 130 °C, oxnaxgaT 1 B3BELUMBAKOT C TOYHOCTbIO 0
BTOPOro OECATUYHOrO 3Haka.
B kaxayto napy npocyLleHHOro 1 B3BeLleHHOro Otokca nomellaroT
HaBecKy npogykta maccon (5,00+0,05) r, koTopyo paspaBHMBAIOT MO
AHY GroKCbI TOHKUM crnoem.
OTKpbITble BIOKCbI C HABECKOW McCreqyeMoro npoaykTa u KpblWKKA OT

HUX MOMELLAT B CYLUMMbHbIA WKad, npeaBaputenbHO Harpetbii 4o
Temnepatypbl (130+2) °C.

BbicylumBaHne npoBoadat B TedeHue 40 MUH, cuuMTas C MOMEHTa
yctaHoBneHns temnepatypbl 130 °C. o uctevyeHnn 40 MuH, GIOKChI
BbIHUMAKOT U3 CYLUMNBHOIO LWKaga TUrenbHbIMK LWunuamu, BbiCcTpo
3aKpbIBAOT KPbILWKAMU M OXNaxdalT OO KOMHATHOW TemnepaTtypsbl,
npumMepHo Ha 20 MUH.

MNocne BbICylUMBaHNA W OXNaXXaeHuA Otokebl C ncecnegyembim
npoAyKTOM B3BELWMBAKOT C TOYHOCTbHO A0 BTOPOro AeCATUYHOIoO 3Haka.

JlTabopaTopHbin onbiT N22
OnpeneneHue KpynHoctTu Kombuxkopma

MeToauka BbINONMHEHMA.
20 rpamm wuccnegyemoro KomOuMKopMa MnpoCeBaldT Ha CcuTe C

OTBEPCTUAMU 3MMm, w

pacCUUTLIBAIOT -

NPOLEeHTHOE
cofepxaHue ocraTka.

JlabopaTopHbIii onbITNe3

Onpenenenue a0COTIOTHOIO Beca 3epHa.

AOcomroTHbli Bec - 310 Bec 1000 3epeH, BbIpaKEHHBIH B IpamMMax.
Macca 1000 ceman- XapakTepusyeT KpYNHOCTb
cemsad. KpynHele 3epHa coxepxar Oouiblie
MUTATEIbHBIX BEIIECTB.

MeTtonuka
BbINOJHCHMS. = 4

—

abCcoMOTHOTO Beca OepyT H3 OTOOpaHHOM
npo6sl 300 3epeH, B3BELIMBAIOT, YMHOXKAIOT
nojay4yeHHbIN Bec Ha 10 u nensr Ha 3.



Jlabopamopnutit oneimNe4 OnpenesieHne HAJTMYUSA METAJNIMYECKHX
YaCTHII ¢ OCTPHIMHU KPasiMi B KOMOHKOpMe.

OOGopynoBaHue: CTEKIIO YaCOBOE WMJIM CTAKaHUYWK JIJIsS B3BEIIMBAHUS TI0
I'OCT 23932, turens wim vamka dapdopossie mo 'OCT 9147, nuct
crekna win nepeBa pasmepom 100X100 cm, Oymara Oenasi, ayma 1o
I'OCT 25706,0ymara wmummmeTrpoBas mno [OCT 334, mamouka
CTCKJISTHHAS ¢ OTUIABJICHHBIM KOHIIOM, BECHI JIJAOOPATOPHBIC, MATHHUT.

MeToauka BbINOJNIHEHMUA.

CpegHtoto npoby kombukopma maccom 500rp.
onpeaensioT pPOBHbIM  CMOEM  TOMLUHOM
npumepHo 0,5 cmM Ha uucTOM rnagkom
HeMeTanmnuMyeckoh  MOBEPXHOCTU  (nydywe
BCero Ha ctekne). [lontocamm MarHuTa
MeOJIeHHO MpPOBOAAT BAOMb W nonepek
paccbiMHOro npoAaykta TakuM obpa3oM, 4Tobbl OH Oblnl 3axBayveH
noncamMm MarHuta (HOXKM MarHuTa [OOSMKHbI MPOXOA4MTb B CaMoW
TONWwie nNpoAykTa, Crerka KacasCb  MOBEPXHOCTM  CTekna).
Mepuognyeckm € MarHuTa CAyBalOT  MNPUCTaBLUME  YacTuULb
nccnegyemoro npoaykra, a vyactuubl MeTanfia CHUMarT u cobupatoT
Ha 4acoBoe cTekno unu Bymary. V3BneyeHve meTannomMarHUTHOWN
npumecn m3 npobbl uccnegyemoro npogykta noBTOpsAKT 3 pasa.
Mepen kaxgbIM U3BrEYEHNEM UCNbITYEMbIV NMPOAYKT NepeMeLlnBatoT
pacnpegenstoT ToHKUM crioeM. CobpaHHble MeTannmMyeckne Yactuubl
paccmatpuBaloT B nyny Hag nuctom 6ernon 6ymarn. Yactuubl,
Bbl3blBalOLLME COMHEHMS, MNOMELWaT B TuUrenb W noaBeprawT
pasgaBnMBaHMIO CTEKMSIHHOW Nanodkon. locne aTtoro, BbiCbiNaB UX Ha
OGymary, NnpuTArMBalOT MarHUTOM M NPUCOEAMHSAIOT K OCHOBHOM YacTu.
N3BneyeHHyl0  MeTannoMarHuTHyl0  NpuMMechb  MNOMeLlalT  Ha
TapupoBaHHOE 4acoOBOE CTEKSO WM B CTaKaHYMK M B3BELUMBAIOT C
norpewHocTeto He Gonee 0,0002r. 3atem KpynHble MeTannn4eckue
YyacTuubl OepeBsiHHbIM OCTPUEM MNEPEHOCAT Ha MUNNIMMETPOBYHO
Bymary Takum obpasom, 4YTOObl OHWM PaCcNONOXWUNUCh BOOMb O4HON M3
CTOpoH nwboro kBagpata. [lonb3ydacb Nynow, onpegenswtT
MakcuMmarnbHbIA pasMep Yactuy W OpMY, BbISBMAA C OCTPbIMU
Kpasimu.

I'OCTom 13496.13-75.

[Ipu BBemeHMHM B KOMOWKOpMa aHTHOMOTHKOB JOITyCKaeTCs 3amax
TAHHOT'O AaHTUOMOTHKA.

DTOT METOJ NMpH BCeH €ro CyObeKTMBHOCTU IMO3BOJISIET C OOJIBIION
TOYHOCTHIO YCTAHOBHUTH MaJIeHIIME M3MEHEHHUS B NPOIYKTE, KOTOpPHIE



HC MOT'YyT 6LITB OMPCACIICHBI MHOTIAa OaXXC CaMbIMH YYBCTBUTCIIbHBIMU
naboparopHbiMu MeToAaMU. C MOMOIIBI0 OPTaHONICTITUYECKOTO METOIa
MOTYT OBITh MOJYYECHbl MPEACTABICHUS O KaueCTBE KOpPMa, YPOBHS
MPUTOAHOCTH, MPEANISCTBYIONINE YCIOBHS XpaHeHus, 00paboTka u Jip.
B pesynbrare MOXXHO chenarh 3aKiIiO4eHHe 00 YpOBHE HPUTOTHOCTH
KOMOHMKOpMA.

Jla6bopaTopHbin onbiT Ne1

OnpepeneHve BHeWHero Buaa M LuBeTa
KomMmbGukopma.

LiBeT 3aBMCUT OT MPOLEHTHOrO CoAepXaHus B
coctaBe Kombukopma BBMK n coaepxaHus
NeHWLbl, AYMEHS, LWPOTa NOACOMHEYHOrO, OTPYOel NeHNYHbIX.

MeToauka BbINOJNIHEHMUA.

20 rpaMm KaXkgoro Mccriegyemoro Komoukopma noMeLLatoT Ha
rnagKyt YMCTYIO0 MOBEPXHOCTb NucTta 6enon
Oymaru n, nepemelunBas, paccMaTpusatoT npu
€CTecTBEHHOM CBeTe.

JlabopatopHbin onbiT N°2 OnpepeneHue 3anaxa
KomMmbGukopma.

MeToauKa BbIIOJIHEHHS.

HaBecky komOukopma Mmaccoii He Mmenee 100r
BBICHINAIOT Ha Oelylo 4yucTyro Oymary o
OIPENEIIAIOT 3aMax.

Bosnrorpanckast o6nacts,
T'oponumeHckuii paios,
n.CamodanoBka,
yn.CoBetckas 82. Ten 88446842372

MBOY «CAMO®DAJIOBCKAS COILD»

BOJITOI'PAJICKOM OBJIACTU TOPOJUILIEHCKOI'O PAMOHA



naa yqamuxcesa 6-11 kiaaccos

2014 ron

Asropckuii kosuiekTuB: E.A Kamkuna, MU, FOnkuna
(obyuaromuecss MBOY «Camodanosckas comn), JI.M.Kypunenko
(yuutens xumun u 6nonoru MbOY «CamodanoBckas comny,
E.H.306xoBa(yuutens matematikn MbOY« CamodanoBckas corn»

AHHOTaNUA

B npouiecce BbIOIHEHMS HCCIeI0BaTENbCKON paboTel «Onpenenenue
kadectBa  komOmkopma  OOO  «TomArpo»  CBHHOKOMILIEKCA
«CamodanoBckui»» y ydaluxcss BO3HHUKIA HUJES TMOACIUTHCS C
NpUOOPETEHHBIMA HABBIKAMHU BBITIOJTHEHHS J1TaOOPaTOpHBIX paboT.
JanHnoe meromuueckoe mocodue — mpoxykT yueOHoro npoekra «Kakoi
KOPM HY)KE€H CBUHBSM?», BBINOJIHEHHOE HWHUIIMATUBHOW TPYMION U
PYKOBOAMUTENSIMU MpoeKkTa. Mcrmonb3yeTcsi B KauecTBE TUIAKTUUECKOTO
Marepuana Ha ypoKaX XUMUM U OWONOTMHM , BO BHEYPOUHOM
JIeTEIbHOCTH, a TaK K€ B IMOBCETHEBHOU KU3HU

FIMYUHOK, KYKOMOK M Mp) W MNOACYATBIBAOT MX B LWTyKax Ha 1 kr
npogykTa. poxon HWXKHEro cuta pacchinaloT TOHKUM U3PEXEHHbIM
Crnoem Ha cTekre unu nabopaTtopHOW AOCKe, pa3paBHMBAIOT U crierka
YMAOTHAT C NOMOLLbIO HaknagblBaeMoro nmcra Gymarnm unu cyxoro
YUCTOrO CTeKkna pAns MnofnyyYyeHus Criosi C POBHOW MOBEPXHOCTHIO
TOMLWNHOW OKono 1-2 mMm. TwaTtenbHO paccMaTpmBaloT NOBEPXHOCTb
yepes nyny. [logBneHve Ha NOBEPXHOCTM B3OoyTUA U 60po3noK
yKasblBaeT Ha Hanuume knewen B KOMOukopme. 3apakeHHOCTb
KOMBUKOpMa BblpaXatoT B KONNYECTBE Knewen Ha 1 Kr npoaykTa.



Jla6bopaTopHbin onbiT N22 OnpepeneHue MaccoBOM AOONMU
uenbiX CeMAH AUKOpPaCTyLMUMX pacTeHun B Kombukopme.

MeToauka BbINOJNIHEHMUA.

Mo 100 rp kaxgoro  wmccrnegyemoro KombGukopma nomelarT B
CTEKNsIHHY0 4awky, odbbemom 0,5 n, npunueatot Bogbl 100 mn,
pasmeLlnBaloT B TEYEHMM 2 MUHYT U OCTaBnsAT Ha 5-10 MuHyT. YacTb
Kopma ocsigeT, a YacTb NOAHUMETCS Ha NOBEPXHOCTb. BepxHIo YacTb
OCTOPOXHO  CNMBalOT M NPOGULTPOBLIBALOT, coaepxumoe
BbiCyLUMBAIOT. TwaTenbHO paccMaTpyBaloT MOBEPXHOCTb Yepes3 nyny.
OToensloT  uenble, CeyYeHble CeMeHa [OUKOPaCTYLWMX pacTeHUN.
OcrTaBLueecs cogepxmMmoe NoMeLLatoT Ha CUTO U3 PELLIETHOMO NONOTHA
C KpyrmbIMU OTBEPCTUAMM ANaMETPOM 2MM. 1 JAKOT CTedb BOAe, 3aTeM
npocylmsaroT. TwaTtensHO paccMaTpuBaloT, OTAENAT uenble 3epHa.
Boay BbinapmeatoT B (hapdopoBoKr Yallke 4SS onpeneneHns Hanmuus
necka.

Orobpannyto o 'OCT 13979.0 cpemntoro npoOy nepen u3MeTbIeHIEM
PacKIIaIBIBAIOT TOHKUM CJIOEM Ha pa30OpHON JOCKE W BHHMATEIHHO
NPOCMATPHUBAIOT ISl ONPEACICHHUS MPHUCYTCTBUS KaMEIIKOB, CTEKJIa,
3eMJIH (e1le OAMH U3 BAPUAHTOB ONPECIICHUs] HATHUMS NIECKa OMKCAH B
naboparopHoM ormbiTe No2 BeTepUHAPHO-OHOIIOTHIECKOTO METO/IA)

I11. BerepuHapHo-0Ho0/I0TH4YeCKHe METO/ABI.

HccnenoBanuss OCHOBaHBI Ha ONPEAETICHUU: MAacCOBOM JOJSI LENBIX
CeMsH, B TOM YHCJIE CEMSH JMKOPACTYIIUX PACTCHUH; BPEIHBIX
npuMmeceil; 3apaxkeHHOCTH amOapubiMu Bpemutensmu. llo T'OCTy
13496.13-75 Hopma 3apaX€HHOCTHU KOMOMKOpMa  BPEIUTEISIMU

XJICOHBIX 3allacoB HE Oojee 5 JK3eMIUBIpOB Ha | Kr KoMOWKopMma.

Jlaboparopubiii  ombiT  Nel  Ompenesienune
KOMOHMKOpPMA BpeIUTEsIMH XJIeOHBIX 3a11aCOB.

3aPAKCHHOCTH

MeToauka BbINONMHEHMUA.

HaBecky xombukopma maccoit 0,5-1,0 Kr, BBIAETICHHYIO M3 CpelHEe MpoOBI,
MIPOCEUBAIOT BPYYHYIO WJIM MEXaHMYECKHM ITyTEM 4epe3 CUTO U3 PELIETHOIO
[IOJIOTHA C KPYIIBIMH OTBEPCTHUSAMH auameTrpoM 2mMm. Ecim wucmbeiTyemble
mpoObl  KoMOMKOpMa HMeIOT Temmneparypy Hmwke 10-18°C, mepen
OTIpe/ielIeHNEM 3apaKEHHOCTH MX TOAOTPEBAIOT 10 KOMHATHON TeMIIEpaTypsl
(18-20°C). Cxom ¢ BepxXHEro W HIDKHETO CHUT PACCHIMAOT TOHKUM CIIOEM Ha
auct Oenoil OymMarn W TINATENFHO PAacCMaTPUBAIOT. YCTaHABIMBAIOT BHIBI
BpenuTenel ()kykoB, 6a0ouek,

IlosicHuTeNbLHAA 3alHCKA

Metoanueckoe nocobue «OnpenencHre KauecTBa 3epHOBBIX KYIBTYp U
UX MPOU3BOJHBIX)» PACCUMTAHO AJs yyamumxcs 6-11 kiaccos .

CriocoOCTBYyeT  pa3BUTHIO  HCCIIEOBATENIILCKUX — HABBIKOB o
OTIpe/IeTICHUIO KauyecTBa 3€pPHOBBIX KYJIbTYp M KoMOukopma. B mocobun
ONHUCAHBbl METOJAMKH  OPraHOJIENTHYECKUX, (PU3UKO-MEXAHUYECKHX,
BETEPUHAPHO-OMOJIOTHYECKUX ~ METOJOB. PacCMOTpEeHBI  METOIUKH
BhInoHeHHs 10 1a60paTopHbIX paboT.

I.OpranosienTnyeckue MeToabI (2 3aHATHS)
 JlabopatropHbii onbiT N1
OnpepeneHve BHEWHEro Buaa M ULBeTa
Kombukopma.
 JlabopatropHbii onbiT N22
OnpepeneHme 3anaxa Kombukopma.

I1. ®du3uko-MexaHnyecKue MeToaAbl (6 3aHATHIT)
 JlabopatopHbin onbiT N1

OnpepeneHve BNaXHOCTU KomMmbukopma.



+ JlabopaTtopHbin onbiT N2
OnpepeneHue KPpynHOCTU KoM6Gukopma

» JlaGoparopHblii onbITNe3
Omnpenesnenue adCOIOTHOTO Beca 3epHA.
o Jlabopamopmuwtit onvimNe4
OnpenejieHue HAJIMYUSL METAUIMYECKHMX YaCTHLl C OCTPBIMH
KpasiMi B KOMOMKOpMe.
o JladoparopHblii onbITNeS
OnpenesieHne YaCcTHYEK Kesie3a B 3epHe.
o Jlabopamopnutit oneimNe6
OnpenesieHne HAJIMYHUS TECKa.
II1.BeTteprHapHo-0H0I0THYECKHE METOAbI(2 3aHATHA)

+ JlabopaTopHbin onbiT N21

OnpepeneHue 3apa>XeHHOCTM KombGukopma
BpeauTenaMm xneb6HbIX 3anacos.

+ JlabopaTtopHbin onbiT N2

OnpepeneHe MacCOBOM [AONMU LUenbiX CeMAH
AVKOPAaCTYLLMX pacTeHUMn B Kombukopme.



