[loKyMeHT NoAnucaH NpoCToi 3NEKTPOHHOM NOAMUCHI0
WUHdopmaumsa o Bragenbue:

oo o MIHWC TEPCTBO HAYKU M BBICLLEFO OBPA30OBAHUS

JomkHocTb: P
[lara noammearns: 23122025 174545 POCCUUNCKOWN ®EOEPALIUU
YHUKanbHbIA MPOrpaMMHbIA KIHOY:

6319edc2b582ffdacead443f01d5779368d0957ac34f5cd074d81181530452479

depepanbHOe rocyaapcTBeHHOe OrogKeTHOe
obpa3oBaTesibHOe yuypexaeHue Bbicllero oopasoBaHusA
«TOCYOAPCTBEHHbIA ArPAPHbIN YHUBEPCUTET
CEBEPHOI'O 3AYPAIbA»

B cootBeTcTBUN C DeaeparbHbIM 3aKOHOM OT 29.12.20M .NRZMaCC’Bu.lM KOBa

«O6 obpasosaHum B Poccuiickoit Degepavmny TromlY aensetcs
npasonpeemHukom FAY CesepHoro 3aypanbs 1 NpoaomKaeT
peanu3oBbIBaTb 00pa30BaTebHbIE MPOrPaMMbl MO COOTBETCTBYHOLMM
BMZAM, YPOBHSIM U1 YCIIOBUSIM 0BYYEHNS, B TOM YUCHE C COXPaHEHUEM
BCEX CYLLECTBYIOLLMX HOPM W YCIIOBUIA 06YYEHMS

NMPAKTUKYM
Nno MOJIOHHOMY AENY

YyebHoe nocobue


a.v.piskunova
Новый штамп


MUWHHUCTEPCTBO HAYKU U BBICIIEI'O ObPA3OBAHUS PO
denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«l"ocymapcTBeHHBII arpapHblii yHUBEpCUTET CEBEPHOro 3aypalibsi»
WNHCTUTYT OMOTEXHOJIOTUY U BETEPUHAPHON MEAMUIIUHBI
Kadenpa rexHonorum nponsBoacTBa U NepepabOTKU NPOAYKIIMH KUBOTHOBO/ICTBA

M.A. YacoBUINKOBA

INPAKTUKYM
1O MOJIOYHOMY AEJY

Yy4eOHOoe mocodue

TekcToBO€ (CUMBOJILHOE) SJIEKTPOHHOE U3JaHUE

Penakunonno-uznarensckuii otaen ®I'bOY BO I'AY CesepHoro 3aypanbs
Tromens 2023

© M.A. Yacosmukona, 2023
© ®I'bOY BO I'AY Cesepnoro 3aypanbs, 2023

ISBN 978-5-98346-133-8



V]IK 637.12
BBK 46.0

PenenseHTnl:

JOIIEHT, 3aBefaylomuii Kadeapoid BeTepuHapuu U 300TexHUM, KypraHckas
rocyJapCTBEHHasl CeIbCKOX03sKcTBeHHas akagemust umenu T.C. ManblieBa — puman
OI'bOY  BO  «Kypranckuil  rocylapCTBEHHBI  YHUBEPCUTET»  JIOKTOP
CEJIbCKOXO03MCTBEHHBIX HayK [.E. YCKoB;

JOLIeHT Kadeapbl KOPMIICHUS U Pa3BElICHUS CEIbCKOXO3SWCTBEHHBIX >KUBOTHBIX,
OI'bOY BO «l'ocynapcTBeHHbI arpapHblil yHUBepcUTeT (CeBEpHOro 3aypaibsiy,
KaHJUJIAT CEIbCKOX031CTBEHHbIX HayK M.E. IBaHOBa

[IpakTUKyM 110 MOJIOYHOMY JieiTy: yueOHoe nocooue / M.A. YacoBmukoBa. — TroMeHb:
OI'bOY BO TAY Cesepnoro 3aypanss, 2023. — 76 c¢. — URL:
https://www.gausz.ru/nauka/setevye-izdaniya/2023/praktikum-chasovshikova.pdf. —
TexcT: HEMOCPEICTBEHHBIH.

VYyeOnoe nocobue «IIpakTUKyM MO MOJOYHOMY JENTy» TpEIHA3HAYEHO ISl TPOBEICHUS
1a00paTOPHO-NPAKTUUECKUX 3aHATUN MO AMCUUILIMHE MoJoyHOe Jelo ¢ 00y4aromUMHUCS
HanpasieHus noarotoBku 36.03.02 3oorexHus. B yueOHOM mocoOuu MpHUBEAEHBI OCHOBHBIC
METO/Ibl OLICHKH KauecTBa MOJIOKa, OPSAJOK CAAYU-IPUEMKU U TpeOOBaHUs, IPEIbIBIsSEMbIEC K
KaueCTBY MOJIOKA-ChIPbS, a TAKKE aITOPUTMbI PACU€TOB KUPOBOT'0 OanaHca IpH CeNapupOBaAHUU
MOJIOKA, Pacxoja ChIpbs TPH TMPOM3BOACTBE HEKOTOPHIX MOJIOYHBIX MPOIYKTOB B OOBEME,
JOCTaTOYHOM JUIsi JAHHOTO HAMpPaBJICHWS TOATOTOBKU. YUeOHOE TOCOOHME COCTaBIEHO B
COOTBETCTBHUU C pabo4eii MpOorpaMMOi TUCITUTUTMHBI M MaTepUaIbHON 0a301 YHUBEPCHUTETA.

Y4eOHOe mocoOne peKOMEHIOBAHO K M3JaHUI0 METOAMYEeCKOW kKomuccueil MHcTtuTyTa
OMOTEXHOJIOIMH U BEeTepUHApHON MeauLUHbI (poTokoi Ne 3 ot 23 Hos6pst 2023 1.).
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BBEAEHHUE

Jucuunnuna «MojoyHoe aeiio» B 00pa3oBaTesIbHOM MporpaMme MOATOTOBKHU
oOyuatromumxcst HanpapyieHus 36.03.02 300TexHus, BKIOUEHA B 00513aTEIIbHYIO YacCTh
M CTaBUT mepen co0oil  1menp  pealu3alid B Mpolecce  o0ydeHus
obmenpodeccuonanpHor komrereHuu (OIIK) 4: cmoco6en 000CHOBBIBaTH M
peann30BbIBaTh B MPOGEeCCUOHATBHOU AESATENHHOCTH COBPEMEHHBIE TEXHOJOTHUU C
UCIIOJIb30BAaHUEM TMPUOOPHO-UHCTPYMEHTANBHOW 0a3bl M HMCIOJIb30BaTh OCHOBHBIC
€CTECTBEHHBIE, OMOIOTHYECKHE U TIPO(HECCUOHATBHBIC TIOHATHS, @ TAK)KE METOJIBI TIPU
pereHnn oonenpodeccCuoHaTbHBIX 3a/1a4.

NHaukaTtopoM  JOCTWIKEHUS  3aKPEIUICHHOHW  KOMIICTEHIIMH  SIBJISICTCS
dbopMupoBaHNE Y 00YYaIOIIUXCSl CIIOCOOHOCTH K pealin3aliy B MPOU3BOJICTBEHHBIX
YCJIOBUSIX COBPEMEHHBIX TEXHOJIOTHH MPOU3BOICTBA U MIEPBUYHON 00paOOTKU MOJIOKA,
MCIIOJIb30BaHUS METOIOB aHAJIM3a MOJIOKA IIPU pelieHNH MpodecCuOHaIbHBIX 3a/1ay.

B pesynbpTaTe 0CBOCHHUS TUCIUTIIMHBI 00YUYAIOIIUNACS TOJKEH 3HAMb:

- COCTaB U CBOMCTBA MOJIOKA;

- (hakTOPBHI, BAUIIONINE HA KAYECTBO CHIPOTO MOJIOKA;

- TpeOOBaHUS K Ka4eCTBY MOJIOKA JIJIsl TIepepadaThIBAIONIEH TPOMBITINICHHOCTH;
- METOJIbI OIIEHKH Ka4eCTBa MOJIOKAa U MOJIOYHBIX TIPOYKTOB;

- OCHOBBI IEpepabOTKH MOJIOKA.

OOyuaromuiics JOKEH yMemsb aHAIM3UPOBATh TEXHOJIOTMYECKHI MPOIIECC
MOJIy4eHHUs] MOJIOKa Ha (pepMe, HAaXOJUTh KPUTUYECKHE TOYKUM U TPEAYNpEeXIaTh
MIPOU3BOICTBO HEKAYECTBEHHOTO MOJIOKA.

[Ipy ocCBOGHMM AUCHUIUIMHBI OOYYAIOIIMICA JOJDKEH 61ademb OOIIUMU
HaBBIKAMHM OIICHKM OCHOBHBIX IIOKa3zaTejied KadecTBa MOJIOKa, Ha 3TO W ObLIa
HaIlpaBjicHa OCHOBHAS MJIeS COCTABJICHUS JAHHOTO Y4EeOHOTO IMOCOOMS.

[IpakTuky™m IIpeiHa3HA4YEH JJI IPOBEICHUS JIA00PATOPHO-TIPAKTUYECKON YaCTH
TUCITUTUINHBI «MOJIOUHOE J1e710», B HEM MPEJICTaBIEHBI ITpaBujia 0TOOpa Mpod MOJIoKa
JUTSI aHAJIM3a, TEXHUKA OMpEIeNIeHUs MoKa3aTeaeil XMMUYECKOTO COCTaBa U CBOWCTB
MOJIOKa, TpeOOBaHUS K €ro KayecTBY, a TaKXKe IJIaHUPOBAHHWE pPAacXoja ChIPbS Ha
MTPOMU3BOICTBO MOJIOYHBIX MPOTYKTOB.

W3yyenne H3THX BOMPOCOB M MPUOOpPETEHHWE HABHIKOB B  OINPEIACICHHUH
MoKaszaTelield KayecTBa MOJIOKa TIO3BOJIAT  OOYYaromUMCS  JIy4Ille  YCBOHUTH
TEOPETHUECKYIO YaCTh TUCIUTIIUHBI « MOJIOYHOE JET0».



TEMA 1. TEXHUKA BE30ITIACHOCTHU U IIPABHUJIA PABOTbI B
JIABOPATOPUUA

[IpakTyeckass 4YacTh AUCHUIUIMHBI «MOJOYHOE [1€710» TPOBOJUTCS B
naboparopuu, T1e npu padoTe ciaeayeT coOI01aTh MpaBuUila TEXHUKU O€30M1aCHOCTH.

1. Ilpm BbIMOIHEHMM aHaNU30B paboTaTh CTOsA, B O€jIoM Xxanare, Ha
ornpezaeneHHOM paboueM mecte. [Ipu paboTre ¢ onacHBIMU XUMUYECKUMU BEIIECTBAMU
pexomeHnayeTcst paboTtarb B mepuarkax. Ha paOodem cTone HE JOIKHO OBITH
ITOCTOPOHHUX MPEAMETOB, KPOME TETPAIH IS 3aIUCH.

2. Henp3st paboTath B BepXHEH OJ1€K 1€ WK KJIACTh OJEK/y U TOJIOBHBIE YOOPBI
Ha CTYJIbs, CTOJIbI, MOJOKOHHHUKH, NPpUOOpHI. BEpXHIOIO 0/1€KTy CIAEAYET OCTABUTH B
pazzeBalIKe.

3. 3ampemaercs BbUIMBaTh B PAaKOBUHY KOHLIEHTPUPOBAHHBIE KHUCIOTHI BO
n30exaHue MOpYM KaHAIM3alMOHHBIX TpyO. KHUCIOTBHI cnuBaTh B CHEHUANIbHYIO
HOCYAY.

4. Tlpu pabote ¢ KpEIKUMH KUCIOTaMH U IEI0YaMU HEOOXO0IUMO:

a) epeyInBaTh KACIOTY U LIEJI0Yb TOJIBKO YePE3 BOPOHKY;

0) mpu pa3z0aBIECHUU CEPHOU KUCIOTHI HAJ0 IPWINTh MEJIEHHO KUCIOTY B BOJLY

(o crenke (papdopoBoro cocyaa), TIIATEIBHO MIEPEMENINBAs CTEKIISIHHON MaJIOYKOM;

B) TIpY BBEPTHIBAHUH PE3MHOBOW MPOOKH B JKUPOMEP, & TAKXKE MPHU OTCUETE
MOKa3aHUI COMEP KaHMS )KUPA, )KUPOMED JIepKaTh 3a €ro PaclIupeHHYI0 YacTh;

I') BCTPSXUBAHUE KUPOMEPOB MPOU3BOJIUTH, MPEIBAPUTEIHHO 3aBEPHYB UX B
candeTKy, WA UCTTOJIb30BaTh JAJISI TOTO CHEIUANBHBIC (DY TIISPHI;

1) TIpU TIOMaJaHUU KHUCJIOTHI Ha PyKH, JIUIO WX HYXXHO TOTYAC TPOMBITh
XO0JIOMHOW BojoM, 3aTteM 0,5% pacTBOPOM MUTHEBOM COAbI U CHOBA YUCTOM BOJIOM.
Ecnu Ha oniexx iy momnasia KuciioTa, €€ HeMTpalIu3yrT CyXOu COI0M U CMBIBAOT BOJIOM.

5. Bo wusbexanue NOJOMKH UEHTPUPYTH HEOOXOAMMO CTaBUTh YETHOE
KOJIMYECTBO KUPOMEPOB U PacmojaraTb KX CHMMETPUYHO.

6. 3anpemnaercs MUTh BOAY U3 XUMUYECKON MOCY/bI, TPOOOBATh PEAKTUBHI HA
BKYC M IPUMCHSATH UX B CITy4ae OTCYTCTBUS STUKETOK Ha €MKOCTH.

7. IIpoOBl MOJIOKA, cofep X allne KOHCEPBHUPYIOIIME BEIIECTBA, HE MOJJIeKAT
OPTraHOJICITUYECKON OLIEHKE.

8. He BkmouaTh W HE BBIKIIOYATh 0€3 pa3pericHHs MpernoaaBaTeNs peje
HaIpsHKEHUsT Ha pabovrXx CToax, mpruOOpPsl, BRITSKKY. OCcTaHaBIMBATH 000PYA0BAHHE
BO BpeMs TMpoBeAcHUS pabOThl CIEAyeT TMpU TOSBICHUU IMOCTOPOHHUX
MO/I03PUTEIBHBIX IIIYMOB, CTYKOB, TTOBBIIIEHHON BHOpAIH, OIIYIIICHUS JIEKTPOTOKA
MIPU IPUKOCHOBEHHMH, TTOSBIICHUN JbIMa, TTOJIOMKE MEXaHHU3MOB.

9. lepxaTh pyKH W JApYrde YacTH Tella BIAIA OT ABWXKYIIMXCS SJIEMEHTOB
000pyIOBaHUsl, TOBEPXHOCTEH C TIOBBIIIICHHON TEMITEPaTyPOI.



10. Ilpu BbIMOIHEHUH pabOT, CBSI3aHHBIX C KHUIISTYEHHWEM pacTBOPOB B
MPOOUpPKAxX, X OTBEPCTHS IEPKATh B CTOPOHY OT CeOs 1 pabOTAIOIINX PSAIOM.

11. OxonumB paboTy, NpUBECTH B TOPSIAOK pabodee MecTo: yOpaTh
XUMUYECKYI0 TIOCYyly B MOWKY, MOCTaBUTh HAa MECTO PEAKTUBBI, MPUOOPHI U T.II
Pe3ynbrarhl aHAJIM30B BBIMKCATH B TAOJIUIIBI TETPAICH IS 3aMKCei.

KOHTPOJIBHBIE BOITPOCHI
1. Kakue nmpaBuia ciienyeT coonogaTs npu padore B Jadbopatopuun?
2. OcHOBHbIE TpaBUja TEXHUKH OE30MaCHOCTU MpHU paboTe C KUCIOTON U APYyTUMHU
pPEaKTUBAMM.
3. Oka3anue nepBoy MOMOIIHU MPU 0KOTaX KUCIOTOM.
4. MOHO 1 HEUTPATU30BBIBATh CYXOU COJIOM KHUCIIOTY, MOMABIIYIO HA KOKY?
5. Kak ocyniecTBiasieTcss CMEIMBaHUE PEAKTUBOB B )KHpomepe?
6. Ilouemy B 1HeHTpU(YTY CTaBAT TOJBKO YETHOE YHUCIIO KUPOMEPOB U COOJIIONAIOT
CUMMETPUYHOCTD UX PACIIOJIOKEHUSA?
7. MOHO 71 TUTh BOJlY U3 XUMHYECKOM NTOCYIbI?
8. B KakOM MOJIOKEHUU CIeAyeT Aep:KaTh MPOOUPKY C KUIKOCTBIO MPHU KUIISTYEHUU
pacTBOpOB?

TEMA 2. OTBOP CPEJHUX ITPOBb MOJIOKA U UX
KOHCEPBUPOBAHHUE

Llenv 3anamuA: W3y4UTh TEXHMKY OTOOpa CpeqHUX Ipo0 MOJIOKa, MpaBuia
KOHCEPBUPOBAHUS U OJITOTOBKU MOJIOKA K aHAJIU3Y.

B ycnoBusix ceinbCKOXO03sIMCTBEHHOTO MPOU3BOJICTBA MPOOBI MOJIOKA OTOMPAIOT C
IENTBbI0 XUMUYECKOTO (MaccoBasi JoJisi kupa W Oenka), Gpu3ndeckoro (IUIOTHOCTh) U
OMOXMMUYECKOTO (KUCIIOTHOCTD) aHATN30B. OOBeM MPOOBI MOXKET COCTaBISATEH OT S0 110
250 mu.

B 3aBHCHMOCTH OT TEXHHKH O0TOOpA Pa3IMYarOT CJEAYIONIUE BUIBI TPOO.

Toueunas npoba — npoOa, B3siTask €IMHOBPEMEHHO W3 OMpPEACICHHON YacTu
HEWTYYHO! NPOAYKIMH (U3 IUCTEPHBI, (IISTH, MOHOJIUTA MACTIa).

Obveounennas npoba — mpoba, COCTaBICHHAS M3 CEPUU TOUYCUYHBIX IPOO,
MTOMEIICHHBIX B OJIHY EMKOCTb.

[Tpumepom 00beTMHEHHOM TPOOBI MOXKET OBITH CPEHECYTOUHAS MPOOA MOJIOKA
OT KOPOBHI B JICHb KOHTPOJLHOTO JA0CHUS. TOYeHuHOM, B JaHHOM cliy4ae OyeT mpooa,
OTOOpaHHAsI C KaXI0ro pa3oBOTo yJI05l.



[Ipu otbope cpenHux Mpod MOJOKAa HEOOXOAWMO COOJIIOAATh CIICAYIOIIHE
npaBuJa:

1. TurarenbHO mepeMenrBaTh MOJIOKO Tepe] B3sTHEM MpoObl. B aBToMOOUIIBHOIM
LIMCTEPHE BpeMs IepeMeInBaHus MoJIoKa 3 —4 MUHYTHI Win 8 — 10 IBUKEHUIT MyTOBKOM
BBEPX U BHUS3.

2.CobmoiaTh MPONOPLUUOHATBHOCTh, T.€. C KaXIOro JHUTpa OTOUPATH
OJINHAKOBOE KOJMYECTBO MOJIOKA (TIPU COCTaBICHUU O0BEAMHEHHOM MPOOHI).

3.Ecniu  o0benuHEHHYIO0 (CpemHIO) TMpoOy COCTABISIOT U3  MOJIOKA,
HaXOISAIIETOCs B OJIMHAKOBBIX 110 00BEMY MIIM KOHCTPYKITUH €MKOCTSIX, TO ISl OTOOpa
TOYEYHBIX MPOO MOXKHO HCIOIB30BaTh TPYOKH MPOOOOTOOPHUKH (METaJUIMYECKUE,
IJJACTUKOBBIE THAMETPOM 9 MM MO BCEH JJIMHE U C OTBEPCTUSIMU IO KoHLaMm). Ecnu
00BeM U KOHCTPYKIIMS €MKOCTEH paslinyHasi, TO JJig OTOOpa MOJIOKa HMCIOIb3YIOT
MEPHBIE KPYKKHU.

Cpennue npoObl MOJIOKA B YCTIOBUAX (PepMbI OTOMPAIOT B CIEAYIOUIUX CITydasix:

1. llepeo omnpaskoii MoioKa HA MOJOUHBIU 3A800 U3 KANCOOU CeKYUuu
asmoyucmepHul.

[Tepen or6opom cpenHeit mpoObl, MOJIOKO B IMCTEPHE TIIATEIHLHO IEPEMEIIUBAIOT
MYTOBKOHM (pUCYHOK la), HE AOITycKas CHIIbHOrO neHooOpa3oBaHusd. [lepememnBanue
MOJIOKa HEOOXOAMMO JUIs MPUIAHUS EMY OJTHOPOJIHOCTH, B CBS3H C TEM, UTO €0 KUPOBast
dpakius Bcerga MOJHMMAETCS B BEPXHIOI 4YacTh eMKocTH. [IpoOy orOuparoT mpu
MTOMOIIIM CTIEIUATBHOMN KpY»KKH (prcyHOK 10) o0bemom 0,25 1 0,5 TUTpOB ¢ yUTMHEHHON
xecTkor pyukoil juymHoi ot 50 mo 100 cm. Ilocne otOopa mpoOBI MPOBOMIAT aHATN3
MOJIOKA U3 KaXKAOM CEKLIMU OTIEIIBHO.
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Pucynok 1 — MHCTpyMeHTHI As1st 0TOOpa mpod MOJIoKa:
a — MyTOBKa; 0 — Kpy»Ka i1 0T00pa MOJIOKa; B — TpyOKa i1t oTOopa MOJIoKa



Pesynbratel ananuza (maccoBasi J0Js Kupa, Oejka, MIOTHOCTb, KUCIOTHOCTD,
Temreparypa), a TakkKe KOJIMYeCTBO MOJIOKA B JIUTpax 3allUCHIBAIOT B
COIPOBOJIUTENIBHBI JTOKYMEHT - TOBapHO-TpaHcropTHyto Hakinaanyro (TTH). Ilocne
3anonHeHuss TTH, Kaxkayro CeKuuro LUCTEpHbI (3aloOpHbIE YCTPOMCTBA KPBIILIEK)
IUIOMOMPYIOT, 1 HOMEpa IIOMO TaKKe 3allMChIBAIOT B COIIPOBOIUTENBHBIN JOKYMEHT.

2. Bo epems konmponbHbix 00eHull om Kaxcool KOpo8bl cmaod U3 MepHo20
6e0pa, Ui YUIUHOPA UHOUBUOYAIbHO2O CYEMYUKA MOJIOKA.

Cnoco0b1 0TOOpa poo:

- TPAAULMOHHBII;

- QJIbTEPHATUBHBIMN.

TpaguumonHsbIi. /{711 MOTy4YeHUs] JOCTOBEPHBIX PE3YJIbTATOB AHAIN3A 34 CYTKH,
o01ryro (00beTUHEHHYI0) TIPOOY COCTaBIISIOT M3 MOJIOKAa YTPEHHEro, 00eIeHHOro M
BEUEPHEro yA0eB (MpU TPEXKPAaTHOM J[IOEHUHM) WM YTPEHHEro W BeuyepHEro (Mpu
JABYKPaTHOM J0€HUM). J{71s1 coOmoaeHns NpOonopIHOHATbHOCTH, KOJIMYECTBO MOJIOKA C
KaXJIOTO Pa30BOT0 yA0s OTMEPUBAIOT TpyOKamMu mpobooTOopHuKaMu (pucyHOK 1B). B
Hayase yepe3 TpyOKy MPOITyCKArOT MOJIOKO, 3aTEM CTPOTO BEPTHKAIBLHO MOTPYKal0T Ha
JTHO COCYJIa, 3aKPBIBAIOT BEPXHEE OTBEPCTOEC TPYOKH OOJIBITUM TAJIbIIEM U, IEPEHOCAT
MOJIOKO B MOATOTOBJIEHHYIO MOCYyAy. B KauecTBe mOCyAbl UCMOMB3YIOT YHCTHIE CyXHe
OyTBUIOUKM C NPOOKOM WM IJIACTUKOBBIE CTAKAHUYMKU C KPBIIIKOM (pUCYHOK 2a),
OpUYEM Ha TEpPUOJ KOHTPOJBHOIO JOEHHUS Uil KaKJOW KOPOBBI JOJKHA OBITH
MOJIrOTOBJICHA UHAMBHIyalIbHasl OyThUIOUKA (CTAKAHUMK), KyJa TOMEIIAa0T MOJIOKO OT
BCEX pa30BBIX YAOEB 3a CyTKU (TouyeuHblie mpoObl). Ha OyThulouky (CTakaHUYUK)
HAKJIEWBAIOT ITUKETKY, Ha KOTOPOH YKa3bIBaIOT KJIMYKY, HOMEp KOPOBBI W HOMEp
TPYMITBl WK MPOCTO HAHOCAT MOPSAKOBBIM HOMEp (PUCYHOK 20), KOTOPBIH BHOCST B
BEJIOMOCTb (aKT KOHTPOJIBHOTO JOE€HUS), € MOMUMO MOPSAKOBOTO HOMEpa MpoObI
YKa3bIBAIOT KJIMYKY W/WJIA UHIANBUAYATBHBIA HOMEP KOPOBBHI.

a
Pucynok 2 — Crakanuuk a7t ot0opa npod MoJioka (a) ¥ IITaTUBBI C MpodaMu
MOJIOKA TTOCJIe KOHTPOJILHOTO oeHus (0)
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ITpu ucnonp30BaHNU BO BpEMsI KOHTPOJIBHOTO JO€HUsI MOOMIIBHOTO IPUIIOKEHUS
«bnokuort. loenue. JIK», HOMep npoObl MNPUCBAUBAETCA aBTOMATUYECKH WIH C
MOMOIIBIO CUUTHIBAHUS WACHTH(HKaTOpa MpoOupku — mTpux-koa wim NFC-merka
(ecrm mobunbHOE ycTporictBo uMmeeT NFC-ckanep). Homep kopoBwl mpu pabote ¢
NPUIOKEHUEM BBOJIUTCS BpPYUHYIO, BBIOMpAcTCs W3 3arpy’kKEHHOTO CIIMCKA WU
CUHTBIBACTCS CKAHEPOM JICKTPOHHBIX METOK.

[Tocne cocraBneHusi 0ObEAMHEHHON CPEIHECYTOYHOM MPOOBI €€ HANpPaBIIAIOT B
7a00paTOPHIO JUIs aHAJIN3a WK KOHCEPBUPYIOT U XPAHAT A0 aHAIN3A.

AJIbTepHATHBHBIN. OTOT cmoco® He

YTBEPXKACH OQUIMAIBHO, HO

UCIIONIB3YETCS MPEICTaBUTEISAMU accoluaImm TOJIIITUHCKOTO CKOTA.
ATNbTEpHATUBHBIA CHOCOO TpeanojaraeT IepecueT CyTOYHBIX IOKaszaTejed IIo
kos¢p¢punuentam. OTO0p nMpod MOJOKa OT KaXKI0H KOPOBBI B KOHTPOJIBHBIN JI€Hb
IPOBOAMUTCS OJHOKPATHO YTPOM WM JHEM WM BEUYEPOM M Jajiee HCIONb3Ys
NepeBOJHbIE KO3(PPUIMEHTHI IPUBOJAT MOKa3aTeau MaccoBoi o xupa (MDK) u
MaccoBoit gonu 6enka (M/Ib) k cpennecyrounsiM. Koaddurments nepecuera MK
u M/Ib nns rolmTUHCKOM MOpojsl npuBeneHbl B Tadmunax 1 u 2. KoaddumenTs
MOTYT OBITh IPUMEHEHBI TOJBKO B CTaAax, I7e cOalaHCUPOBAaH PAllMOH KOPMIICHHS
kopoB. [loaroToBka mocyapl Uit XpaHeHHsI IPOO MOJIOKa aHAJIOTWYHA OMMHMCAHHOMY

BBIIIC.

Tabmuua 1 - Koadduruents sxvpa u 0enka npu AByKpaTHOM JIOCHUU

Bemectsa, %
IToxazarens MJIXK MJIb MJIXK MJIb MJIK M/Ib
CYTKH CYTKH yTpO yTpO Beuep BEUuep
Ot cyrouroro 100 100 96,09 99,43 105,73 100,28
ypoBHs, %
Koaddutment - - 1,041 1,006 0,946 0,997
Tabnuua 2 - KoadduimenTs! xupa u 0eaka mpu TPeXKPaTHOM JI0€HUHU
Bemectna, %
Tokasarenb MK | M6 | MK | MIB | MK | MAB | MIDK | MIB
CYTKH | CYTKH yTpO yTpO JIeHb JIeHb | Bedep | Beuep
Ot cyrouHoro 100 100 | 95,82 | 99,70 | 106,02 | 100,5 | 102,12 | 100,09
ypoBHs, %
Koadpdurment - - 1,044 | 1,003 | 0,943 | 0,995 | 0,979 | 0,999
OT00p NMpo0 1151 MUKPOOHOJIOTHIECKOTO0 AHATIM3A.
Ot6op mpPoO OCYIIECTBISIOT C MEIbIO OMPENETICHUsS BHIAOBOTO COCTaBa
MUKpoQIOpbl  MOJiOKa M e€ komuuectBa. [IpaBuma otbopa mnpod s

MHUKPOOHOJIOTUYECKOTO aHalIM3a MPAKTUYECKH HE OTIMYAIOTCA OT MpaBuil 0TOOpa Ha
XUMHUYECKUN aHaIu3, HO OTOMPAIOTCS ATU MPOObI B MEPBYIO ouepens. B ornuuue ot
XUMHUYECKOTO aHaJN3a, 371eCb HEOOXOAMMO MCIIOJIb30BATh CTEPUIIbHBIE MHCTPYMEHTHI
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UIs 0TOOpa MOJIOKA U CTEPWIBHYIO TOCyay AJig ero xpaHeHus. O0beM MmpoObl JIst
anamm3a 50 — 60 mut. Temmiepatypa xpanenus mpoost ot 0 10 +6°C, He 6osee 4 JacoB.

IHoHsiTHE KOHTPOJILHOM MPOOLI.

B MOMEHT cHayu-mpueMKd MOJIOKA, Ha MOJIOYHOM 3aBOJIE OCYILECTBIISIETCS
aHaJIM3 CPEeHUX MPOO MOJIOKA, MOCTaBIsIEeMOro CAATYMKOM. B ciydae pacxoxiaeHus
pe3ysbTaTOB aHanu3a, oOo3HaueHHbIXx B TTH ¢ pesynbTaramu, mOTyYEeHHBIMU
nabopaTropueil MOJIOUHOTO 3aBOJIa, MPOBOISAT MOBTOPHBIN aHaM3 MoJjoka. s aToro
MOBTOPHO OTOUPAIOT KOHTPOJIBHYIO MTPo0yY (3 00beaMHEHHBIC IPOOBI) U TIEPETIPOBEPSIIOT
CHOpHBIE MMOKA3aTeNId B MPUCYTCTBUU MPEACTABUTENS MOCTaBIIMKA. Eciau pe3ynbTatrsl
aHanM3a TOBTOPHINCH, TO TMOJNYyYEHHBIE OTKIOHEHHUS OQPOPMIISIOTCS  aKTOM.
KoHTponbHbIe TpoObl MOJIOKA (3 MITYKH) KOHCEPBUPYIOT M XPaHAT HA MPEANPUATHH B
TeueHue 24 4acos.

KoHcepBupoBanue cpeHUX NPod MOJIOKA.

KoHCepBUpPYIOT MOJIOKO C LENBIO JUIMTEIBHOTO COXPAHEHHs €r0 CBOMCTB JI0
a”anu3a. Pa3nmuyaror cnenyromume crnocoobl KOHCEPBUPOBAHMUSL.

1. KoncepBupoBaHue x0n040M. MOJIOKO XpaHAT IPH HU3KUX MMOJOKHUTEIIbHBIX
temmneparypax (ot 2 10 5°C), B TeueHue 2-3 1HEil OHO COXPAHSAET CBOU CBOMCTRA.

2. KoHcepBrpoBaHHe XUMUYECKUMH BEILIECTBAMHU.

2.1. IByxpomoBokuciblil kanuii (K>Cr>07). Ucnons3ytot B Buze 10%-ro BogHOTO
pactBopa. Ha 100 M monoka 1 mut pactBopa. Mosnoko xpanutcs He 6osnee 10 cyTok npu
temrieparype ot S5 go 20°C. MHcnonb3yroT Ajii  KOHCEPBUPOBAHMS MOJIOKA,
aHaJIM3UPYEMOr0 Ha MpUOOpax C yJIbTPa3ByKOBbIM JAECUCTBUEM.

MexaHu3M JeicTBUS IByXPOMOBOKHCIIOTO KaJTUsl 3aKITF0OYAETCS B TOM, UTO MPH €ro
pa30KEeHNHU B MOJIOKE 00pa3yeTCsi KUCIOPOI, KOTOPbIN yOUBaeT OaKTepraibHbIE KIETKH,
ATO U MPOJIEBAET CPOK XPAHEHHS MOJIOKA.

2.2. Bponoron (2-6pom-2-auTtponponat-1,3-auon). bensiii mopomok 6e3 3anaxa,
UMEET BBICOKYIO aHTHOAKTEPHAIBHYIO aKTUBHOCTH. [[1s1 KOHCEpBHUPOBAaHUS MOJIOKA
UCTOJIB3YIOT KOHCEpBaHT B popme Tabnerok. OnHa Tabdnerka maccoi 18 r cogepxur 8,0
mr bponomona u 0,3 mr Haramummmnaa B pacuere Ha 20 — 40 mMia Mosoka.
3aKOHCEPBUPOBAHHOE MOJIOKO PEKOMEHIIYIOT XpaHUTh He Oonee 14 mHel, XOTs Ha
MIPaKTUKE XpaHAT He Oosiee 6 qHel rpu Temmeparype ot 22 go 25°C. Mcnons3yrot asis
KOHCEpPBUPOBAHUS MOJIOKA, aHAIIM3UPYEMOT'0 Ha MPpUOOpax ¢ MHPPAKPACHBIM JEHCTBUEM.

Moiioko,  3aKOHCEpPBHPOBAHHOE  XHMHYECKMMHU  BEUIECTBAMM,  HEJb3s
HCIIOJIb30BaTh B MUIIY, UCCIEA0BATh OPraHOJENTUYECKH, a4 TAKKE HA KUCIOTHOCTh U
OaKTepHaIbHYI0 OOCEMEHEHHOCTh. JlJIsi JydIlero XpaHeHHs MOJOKa ¢ XUMHYECKUM
KOHCEPBAaHTOM, €ro HEOOXOAMMO TOMECTUTh B YCJIOBHUS HHU3KUX IOJIOKUTEIBHBIX

TEMITIEPATYP.
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IMoaroroBka nNpod MOJIOKA K aHAJIM3Y.

Mosioko miepen aHaau3oM JOJIKHO HMMETh OJHOPOJAHYIO KOHCHUCTEHIIMIO U
temneparypy paBHyro 20+2°C. BpiOop TemmepaTypsl i aHanu3a paBHou 20+2°C
OOBSICHSICTCS TEM, YTO OOBEM IMUIIETOK YCTAHABIIMBAIOT TIPH ATON TeMIIepaType.

[TopsioK MOATOTOBKM MPOO MOCIIe XPaHEHHUS.

1. Ilomorpers Ha BomsHON Oane no0 Temmeparypsl 30-40°C. [ns 3toro
TeMIiepaTypa BOJIbI B BOJITHOM OaHe noikHa ObITh 45—50°C.

2. IlepeMeniath MOJIOKO, IIEPEBOpPAUMBasi INIOTHO 3aKPbIThie Oy THUIOYKU HE MEHEE
TpeX pa3, WK MEPENIUTh B JPYTYIO MOCYAy U 0OpaTHO HE MEHee JIBYX pas. JINTh MOJI0KO
HaJ0 IO CTEHKE, 4YTOObl HEe oOpa3oBajlach II€HA, KOTOpas BIMSAET HA TOYHOCTH
OTMEPHBAHMSI MOJIOKA MUIIETKOM.

3. Oxmamgute Mojoko a0 Temreparypbl 20+£2°C, myTeMm morpyxeHus npod B
BOJISIHYIO OaHIO ¢ TemrepaTypoii Boabl 1215 °C.

3aganme 1. B 1ByX TaHKax OXJAIUTENISIX HAXOAUTCS MOJIOKO, B mepBoM - 1200
1, B0 BTopoM — 800 11. CKOJIBKO MOJIOKa HEOOXO0IUMO OTOOpATh U3 KaXJ0r0 TaHKa JJIst
COoCTaBJIeHHsI OO0beAMHEHHOW mpoObl o0beMoM 200 wmiu. OtbOop Bexpercs mnpu
OTCYTCTBUHU TPYOOK.

3apanme 2. Heo6xoaumo oto0path 00beIMHEHHYIO MPOOY MOJIOKA OT KOPOBBI
mpu TpexpazoBoM yaoe. O0bemM mpoObl qomkeH coctaBiaaTh S0 mi. Kakoit o6bem
COCTaBUT Kaxaas u3 3 (Tpex) TOUCYHBIX P00, eciu yaou yrpom — 10 11, naem — 7 71, a
BEUEepoM — 8 II.

3aganme 3. OcyuiecTBISUIM albTEPHATUBHBIA OTOOp MNpPoO MOJIOKA MpHU
JBYKPAaTHOM JIO€HUU, TTPU 3TOM y OJIHOM YacTH MOTOJIOBbS OTOOp MpoO JJisi aHa/In3a
ObUT yTpoMm, y Apyroil yactu BedepoMm. Crenaiite nepepacuer MK u MJIB,
UCTIONB3YyHTE KO3 hULIMEHTHI, TpUBeeHHbIE B Ta0nule 1. Pemenue opopmure B Bue
TaOIUIIBI 3.

Tabnuna 3 — Pe3ynbraThl KOHTPOJIHHOTO TOSHUSI KOPOB

Konoga Paxr C nepecueroM
p MIDK,% | MJIB, % MK, % | M/IB, %

YT1po

9244 3,80 3,75

8698 3,11 2,96

7266 1,82 2,98
Beuep

1276 5,27 4,03

6690 4,68 3,78

9368 3,87 3,51

12



KOHTPOJIBHBIE BOITPOCBI

1. JlaiiTe MOHSTHE TOUCUHON U 0OBbEAMHEHHOM TTPoOBI MosioKa. [IpuBenuTe npuMepsl.
2. Kak mpoBoast otd6op mpoO MoOJIOKa JUIi XUMHUYECKOT0 U OaKTepPHOJIOTHYECKOrO
aHanu3za’?

3. Kak ocymiecTBIsSItOT 0TOOp P00 MOJIOKA aJIbTEPHATUBHBIM CIIOCOOOM?

4. Kak 0ToOpaTh CpeaHECYTOUHYIO MPOOY MOJIOKA OT OTAEIBHBIX KOPOB C MOMOIIBIO
TpyOOK U B UX OTCYTCTBHUE?

5. Kak oTo0path 00beAMHEHHYO TTPOOY MOJIOKA U3 Pa3HbIX EMKOCTEH?

6. Uto Takoe KOHTpOJbHAas Mpo0a, mpaBuiIa ee 0Toopa?

7. Kak coxpanuTs mpoOy MOJIOKa 10 aHalu3a B TeueHue 2 - 3 cyTok u 6omuee?

8. Kakue uccnenoBanus Hellb3sl IPOBOAUTH B 3aKOHCEPBHUPOBAHHOM MOJIOKE?

9. Kak noAroToBUThH NMpoOy MOJIOKA K IPOBEACHUIO aHAIN3a?

TEMA 3. OIPEAEJIEHUE IIVIOTHOCTHU MOJIOKA

H €/1b 3anAamus. OCBOUTb MCTOAUKY OIIPCACIICHUSA IINIOTHOCTU MOJIOKA, BBISICHUTD
(baKTOpLI, 06YCHaBJ'II/IBaIOHII/IC BCIIMYUHY INIOTHOCTH.

Ilnomnocms MOJIOKAa — OTHOLIEHME MAacChl MOJIOKa Ipu temneparype 20°C k
Macce NUCTHWUIMPOBAHHOW BOABI IpH Temiepatype 4°C 3aKIIOYEHHOM B TOM XKeE
o0BeMme.

[I10THOCTh HATYpPaJIbHOIO KOPOBHETO MOJIOKA HaxoauTcs B mpexaenax 1026 —
1032 kr/m®. Eqpaniesl n3smepeHns IIOTHOCTH: Kr/M°, r/cM?, °A (rpagyc apeomeTpa).
ITox rpagycoM apeomeTpa noApa3yMeBaeTCsl TPETUM U YETBEPTHIA 3HAKU NTOKa3aTels
WIOTHOCTH. TakuM 06pa3oM, €CIIM BEIMYMHA IUIOTHOCTH cocTaBusger 1028 kr/M>, To B
rpajaycax oHa OyaeT paBHa 28°A.

[InoTHOCTH sABNIAETCS TMOKa3aTeleM KadecTBa MOJIOKA, ONpenensercs s
CYXKIEHUS O €ro HaTypaJbHOCTH, /I pacyeTa XMMHUYECKOIO COCTaBa MOJIOKA,
nepecyeTa MOJIOKa, BEIPaXXEHHOTO B JIMTPaX B KMJIOTPaMMbl U HA00OPOT.

[I1OTHOCTP MOJIOKA 3aBUCUT OT TEMIEPATYPbl U XMUMHUYECKOro coctasa. lIpu
MOBBILICHUH TEMIEPATyphl €r0 MJIOTHOCTh CHUXKAETCS, a MPU MOHWKEHUH, HA000pOT
MOBBIIIAETCS, B CBA3M C YEM OHA KOHTPOJIUPYETCS MPU CTAOUIBLHO YCTAHOBJIEHHOU
temneparype paBaou 20°C.

[[1OTHOCTP KOMITIOHEHTOB MOJIOKA PAa3M4YaeTcs, B CBA3UM C YEM H3MEHEHHE
COCTaBa BJIEYET W M3MEHEHME IUIOTHOCTH CaMoro moJjioka. Hampumep, MmiIoTHOCTBH
MOJIOYHOTO Kupa coctasisgeT 918-927 kr/m?, 6enkos — 1334-1448 xr/m>, MOIOYHOTO
caxapa — 1593-1663 kr/m°, Munepanbubix coneit — 2617-3098 xr/m. Takum 06pa3om,
yeMm OOoJbllle B MOJIOKE OEJIKOB, CaxapoB, MUHEPAJIbHBIX BELIECTB, TEM BBIIIE €rO
IUIOTHOCTh, @ MOJIOYHBIA >KHp, HA00OpPOT, MJIOTHOCTh MOHMXKAeT. B cBs3u ¢ uem,
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IJIOTHOCTh 00€3)KUPEHHOT'0 MOJIOKA, BCJIEACTBUE YIalieHusl xKupa Baiie (6osee 1030
Kr/M°), 4eM ILIEILHOTO MOJIOKA, a CIMBOK, Hao0opoT — Himke (1020 xr/m® u Menee).
OnHako MIOTHOCTH LETBHOTO MOJIOKA C TTOBBIIIIEHUEM MAaCCOBOM JI0JIM JKHpPa HE BCeraa
CHUKAETCS, YTO CBSA3AHO C MOBHIIIICHUEM CyX0Tr0 00€3KHPEHHOTO MOJIOYHOTO OCTATKA.
IIpu nobGaBiaeHWHM B MOJIOKO BOJbI TUIOTHOCTH YMEHBIIIACTCS MPUMEpPHO Ha 2,5 —
3,0 kr/M> Ha kaxabie 10% no06aBICHHOMN BOIBI.

[InotHOCTH MoONOKa onpenensitor B coorBerctBuM ¢ ['OCT P 54758-2011
Mo:10K0 ¥ IPOIYKTHI TIepepaboTKU. MeTo bl orpeieeHUs IIIOTHOCTH.

JlaHHBIN CTaHIapT IpeycMaTpuBacT ONIPEICIICHUE IJIOTHOCTH
apeOMETPUYECKUM METOJIOM, KOTOpPhIi OCHOBAaH Ha OMNpeaeieHuu o0bema
BBITECHEHHOM XKMKOCTH M MACChI IJIAaBAIOIIET0 B HEM apeoMeTpa (JIAKTOJACHCUMETPA)
(pucyHok 3). JlaHHBIN METOJI SBIAECTCS apOUTPAKHBIM, T.€. MOXKET IIPUMEHSITHCS MPH
BO3HUKHOBEHUM PA3HOTJIACHIL.

Pucynok 3 — ApeomeTp aJis onpeneneHus IIOTHOCTH MOJIOKA!
1 - mkana Temneparypsl; 2 - mKajia MIOTHOCTH; 3 - TIOJIbIN Kopiyc; 4 - 6anacT,
5 - BCTPOEHHBIN CIUPTOBOM TEPMOMETP

ApeoMeTprUYeCKMH MeTOJ ONpe/ie/IeHUs MJIOTHOCTH MOJIOKA.

Obopyoosanue, nocyoa: TATAHAPHI — 250 M1, apeoMeTphI 11 Mooka AM.

[110THOCTH 3arOTORJISIEMOI0 MOJIOKA, TACTEPU30BAHHOTO U CTEPHIM30BAHHOTO
(C pa3HBIM coJiepKaHUEM Kupa) ornpenesstoT npu temneparype 20+5°C. IInoTHOCTS
3aroTOBJIIEMOT0 MOJIOKA ONIPEAEIISIIOT HE paHee, YeM uepes3 2 vaca Mocie JTOSHUsI.

Ecmn MOJIOKO MMeEEeT OTCTOSBIIMKCS CJOM CIMBOK, €r0 HAarpeBarT [0
temrepatypbl  30-40°C, mepeMemmBalOT W OXJAXIAIOT JO0 HEOOXOIUMOM
TeMIepaTyphbl.

[lepen Hadamom pabOTHl NUIUHAP U APEOMETP JIOJDKHBI OBITh YUCTHIMH H
cyxumu. He gonyckaercst mpukacaTbcs K paboueil MOBEpXHOCTH apeoMeTpa, ero 0epyT
3a BEPXHIOK YacTh CTEPKHs, CBOOOJIHYIO OT ImiKajibl. [Ipy mMaccoBoM mpoBeneHUU
aHAJIM30B JIOMYCKAaeTCA OMNOJACKUBAaHUE OOOpYAOBaHHUS MOJIOKOM HCCIEITyEeMOM
pOOHI.
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[IpoOy MoJioKa mepea aHaqu30M THIATENbHO MEPEMENIMBAIOT, HE AOIMYyCKas
MeHO0Opa30BaHUs, TMEPETUBAIOT MO CTEHKE B CYXOW IWJIMHIpP, KOTOPBIA CIEAyeT
Jep’kaTb B CJeTKa HAKJIOHHOM TIOJNIOKeHWH. Ecam Ha TOBEPXHOCTH TPOOBI
o0Opa3oBajach NI€HA €€ CHUMAIOT.

[Ipy BO3HMKHOBEHUHU pa3HOTJIACHIl B OLIEHKE KadyecTBa, IPo0y HarpeBaroT 10
40°C, BBIOEPXKUBAIOT S5 MHUHYT, oxJaxaaroT g0 20+2°C, mocie 3Toro mpoBOIAT
U3MEPEHUE TIJIOTHOCTH APEOMETPOM.

IIpoBenenue u3MepeHuu.

1. [Humuaap ¢ mpoOOW yCTaHABIWBAIOT HAa POBHOW IOBEPXHOCTH U
M3MEPSIOT TeMnepaTypy (t;) uepes 2-3 MUHYTHI TOCJIE OITyCKaHUs B IPOOy apeoMeTpa.

2. ApeoMeTp oOIyckaloT B MpoOy MEICHHO, TMOrpyas 10 OTMETKH
MpeAnojaraéMon IOTHOCTUA Ha IIKaje, 3aTEM OCTAaBJISIOT B CBOOOIHO ILIABAIOIIEM
COCTOSIHUU. ApEOMETp HE JOJIKEH KacaTbCs CTEHOK LUIIMHIPA.

3. OTtcyeTr mokazaHWil MIOTHOCTH (p;) MPOBOJAT 4Yepe3 3 MUHYTHI IMOCIE
YCTAHOBJICHHSI €70 B HETIOJBHXKHOM T0JI0KeHUH (pucyHOK 4). [locne aToro apeomerp
OCTOPOKHO TMPHUIIOJHUMAIOT Ha BBICOTY JO YpPOBHsS Oanacta (YTSXKEIUTENb B
apeoMeTpe) U CHOBAa OITyCKAalOT, OCTaBJsii B CBOOOJHO IUIABAIOIIEM COCTOSIHHH,
MPOBOAAT BTOPOM OTCUET MOKa3aHUM MIIOTHOCTH (p2). OTCUET MPOBOJSAT M0 BEPXHEMY
Kpal0 MEHHMCKA, C TOYHOCTBIO [0 MOJIOBUHBI II€HBI AECIEHUS. 3aTEM OIpPEIECISIOT

TeMneparypy (t).

4.  PacXoXIeHHE MEXKIy IOBTOPHBIMH OIpEAECIICHUSMH HE JIOJDKHO
npeBbmath 0,5 Kr/m>.
30
R N =W
3%

Pucynok 4 — OnpeneneHre mIoTHOCTH MOJIOKA apEOMETPOM (OTCUET IO
BEpXHEMY Kparo MeHucka p=32,0°A)
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O0paboTKka pe3yjbTATOB.
Temneparypy (f) W TIUIOTHOCTh (p) PACCUUTHIBAIOT 4YEpe3 CPEAHION0
apu(pMETHIECKYIO IBYX IMOKA3aHUH:
t=(t; +t;) +2, (1)
p=(1+p2)+2, (2)

rJie t; U t; — TeMIepaTypa Mnpu NepBOM U BTOPOM U3MepeHusx, °C;
P1 U pz — IJIOTHOCTH MOJIOKA IPH IIEPBOM U BTOPOM U3MEPEHHSX, KI/M>,

3a OKOHYATEJbHBIA PEe3yIbTaT MPUHUMAIOT YUCJIO C TOYHOCTBIO JI0 LEJbIX WU
0,5. Eciim nmpoOHast yacTh mokasatens paBHa uiau meHee 0,25, To ee HE yUHUTHIBAIOT,
eciu paBHa uim 6onee 0,75, To ee OKpYIsOT 10 eauHulbl, eciu ot 0,26 no 0,74 —
OoKpyTIIAtoT A0 0,5.

Ecau ipoGa Bo BpeMs oripesieieHus MIIOTHOCTH UMesia TeMITepaTypy BbIIIE UIH
Hmwke 20°C, To pe3yabTaThl ONMPEACIICHUS IJIOTHOCTH JIOHKHBI OBITH IPUBEICHBI K
20°C B COOTBETCTBHH C TAaOJIHUIIAMU TIPUIIOKECHUS A.

Jlomyckaemoe pacxoKIEHHE MEXAY pe3yapTaramMu IuioTHoctd npu 20°C,
OJIHUM THIIOM apEOMETPA B Pa3HBIX YCIOBHUAX HE NOJDKHO MpeBbinarh 0,8 Kr/m>.

3ananme 1. Paccuuraiite, kakoit 00beM 3aHUMAET | K MOJIOKA C MJIOTHOCTBHIO
1027 xr/m?.

3ananme 2. PaccuuTaiiTe Maccy MOJIOKa B MOTPEOUTENHCKOM YITaKOBKE, €CITU
ykazan 00beM 0,9 11, motHocTh — 1028 Kr/m?.

3apanme 3. Ha MoIo4HBIN 3aBOJ OCTYIWJIA TAPTHS CBIPOTO MOJIOKA 0OBEMOM
4500 n, mIOTHOCTH MOJIOKA TIpU Temrepatype 6°C Ha MOMEHT IPOXOKICHUS Yepe3
cpencrtsa ydera cocrasisuia 1028 kr/m®. Paccunraiite CKOIBKO KHIOIPAMMOB MOJIOKA
MONJIET B 3a4€T MOCTABIIUKY.

3aganme 4. Onpenenute MIOTHOCTh MOJIoKa mpu Temmepatype 20°C, eciu
M3BECTHEI cieayromue napamerpsl: t;=15°C, t,=16°C, p;=1029,5 kr/m?, p,=1029,0
Kr/M°.

3apanue 5. OnpeaenuTe MIOTHOCTh 00€3KUPEHHOT0 MOJIOKA TIPU TeEMIIepaType
20°C, ecyu U3BECTHBI cieayomue mapamerpsl: t;=22°C, ,=22,5°C, p;=1033,5 kr/m>,
p>=1033,0 xr/m>.

3apanue 6. Onpenenure MIOTHOCTh MOJIOKA B Tpex npobax. Ecinu Temmeparypa
uccieayeMoro moisioka oriauvaercss ot 20°C, cpenaiite mnepepacyeT IUIOTHOCTH.
Pesynbratel opopmute B Buae Tabmuis 4.
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Ta6JII/IHa 4 — PCBYJIBT&TBI aHajin3a 1Ipu onpCacIICHUMN IIJIOTHOCTH MOJIOKA
[Tokasarenn 1 mpoba 2 npoba 3 mpoba
Temneparypa Nel, °C
Temnepatypa Ne2, °C
Temneparypa cpeaussi, °C
[TnotHoCTh Nel, kr/m?
[TnotHOCTH Ne2, kr/m>
T110THOCTb CpeiHsis, KI/M>
I[Inotaocts npu 20°C, kr/m’

KOHTPOJIBHBIE BOITPOCHI

1. YUTo Takoe mIOTHOCTh MOJIOKA, JIJIsl KAKUX LEJIEH €€ OMPENEISIOT?

2. EquHunbl U3MEpEeHHs IUIOTHOCTU MOJIOKA W TEPEBOJ BEJIMYMHBI TJIOTHOCTH W3
OJIHUX €JIUHHUI] B JPyTHE.

3. Uto noHuMaroT noj rpajagycom Apeomerpa?

4. Metorka onpeaeneHus INOTHOCTH MOJIOKA.

5. Ilpu kakou Temrepatype MOJIOKa OIIPEAEISIOT €ro MIIOTHOCTh?

6. IIpu kakoii TemnepaType MOJIOKa OIPEACIISIIOT €r0 UCTUHHYIO INIOTHOCTh?

7. Kakue (axTopbl OKa3bIBaIOT BIMSHUE HA BEJIMUMHY TUIOTHOCTH MOJIOKA?

8. Ilouemy MIOTHOCTh MOJIOKA PEKOMEHAYIOT OMPEAENATh TOJIBKO CITyCTSI JBa 4aca
MOCJIe TOCHUS?

TEMA 4. MOJIOYHBIN ’KUP. METO/IbI OITPEJIEJIEHU S

Llenv 3anamus: OCBOUTh TEXHUKY OINPENECICHUS COAEPKAHUS KUpPAa B MOJIOKE
MetoaoM ['epbepa 1 Ha sKcTipecc-aHanu3arope. B npeacTaBieHHBIX 0Opa3iiax MOJoKa
ONpPENEIUTh MAaCCOBYIO OO JKMpPAa PAa3HbIMU METOAAMHU, CPAaBHUThH IOJyUYECHHBIC
pe3yiabTaThl aHAIU3A.

MoIouHBIN KHp — 3TO OCHOBHOM MCTOYHMK 3HEPIUHA MOJIOKAa. MaccoBas noms
KHUpPa B KOPOBHEM MOJIOKE KOJIEOJIETCS B IIMPOKUX TPENIENax, a COrNIacCHO TeXHUUecKoro
pernamenta Tamo)keHHOTo coro3a «O 6e30MacHOCTH MOJIOKA M MOJIOYHOM MPOTyKIIUN B
4acT MACHTU(UKAIMN CHIPOTO MOJIOKA, JODKHA ObITh HEe MeHee 2,8%, mpu 3TOM
MaKCUMAJIbHOE 3HAYE€HUE HE PErilaMeHTUPOBaHO. B CBOIO ouepenb NOHATUE «ITUTHEBOE
MOJIOKO» YKa3bIBae€T Ha TO, YTO JAHHBIA MPOIYKT (MOJIOKO II€JIbHOE, 00E3KUpEeHHOE,
HOpPMaJIM30BaHHOE, 00OTAIlIEHHOE) COJIEPKUT MACCOBYIO JIOJII0 MOJIOYHOTO KUPa MEHEE
10%.

B mapHOM WM HarperoM MOJIOKE KUp KUAKUI B BHUIE Karelb U 00pa3yer ¢
IJIa3MOM MOJIOKA 3MYJIbCUIO. B XOJIOJHOM MOJIOKE KHAP TBEP/bIM, B BUAEC IIAPUKOB U
HAXOJUTCs B cocTosiHMM cycrieH3un. [lapuku umeror oBanmbHyIo Gopmy. VX pazmepsl
COCTaBIISIIOT B cpeareM 3 — 4 MM ¢ konebanusimu oT 0,1 1o 20 mxm. B 1 M1 rienbHOTO
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MOJIOKa COAEPKHUTCS OT 2 10 12 MIpHA. KUPOBBIX IIAPUKOB (B cpeaHeM 3-5 MIp).
7KupoBbI€ IapuKy MOKHO YBHJIETH 1O MUKPOCKOIIOM ITpH yBenmrdeHuu B 300 — 700 pas.

Ecimm MOJTIOKO HAXOIUTCS B CHOKOMHOM COCTOSIHUY, )KUPOBBIE IIIAPUKH BCILUIBIBAIOT
Ha MMOBEPXHOCTh U 00Pa3ylOT TaK HA3bIBAEMYIO GKHPOBYIO MPOOKY» WM CIIOW CIIMBOK.
[Ipu 3TOM B IIepBbIE TOTYACA TPOUCXOAUT (POPMHUPOBAHKE KOMOUKOB U3 IIIAPUKOB, 3aTEM
OHM HAUMHAIOT BCIUIbIBATh. 3a JIBa Yaca oTcTamBaeTcs mopsjka 60% BcexX >KMPOBBIX
IIAPUKOB.

[Ipu mepemeniMBaHUM MOJIOKA, JKUPOBBIE IIAPUKHU PACIIPENEISIIOTCS 0 BCEMY
00beMy, 3aHIMaeMOMy MOJIOKOM. OOBSCHSIETCS Takasi OCOOEHHOCTh TEM, YTO IIAPUKU
MMEIOT Ha CBOEH MOBEPXHOCTU 000JI0UKY, KOTOPAst HE JAET CIIMBATHCS KUPY B KaIlIu.

O0o0104Ka KUPOBOTO MIAPUKA COCTOUT U3 JABYX CIIOEB:

1 - dpochomumuap! (JEUTHUH, XOJIECTEPHUH), STOT CIIOM 0OpalleH K MOBEPXHOCTH
IapuKa;

2 — OeNKOBBIM KOMIUIEKC, 3TOT CJIOM OOpalieH K IUla3Me MOJOKa U HMMEeT
yeuryiuaToe ctpoeHue. Ha BHenIHel moBepXxHOCTH OeTKOBOM 0007104KH aICOPOUPOBAHBI
aIbOYMUH, TJIOOYJIMH U Ka3€HH.

MexaHn4ecKkUM UM XUMUYECKUM BO3/IEHCTBUEM Ha >KUPOBOM IIAPUK, 000JIOUKY
MOXXHO Pa3pyIIMTh U TOTJa >XUP (CMECh TIMLEPHIOB), BHICBOOOXKIASICH, CIIUBACTCS B
karm. Ha 3Tux cBOMCTBax OCHOBaHA TEXHOJIOTMS IPOW3BOZCTBA Macja, a TaKXkKe
KHUCJIOTHBIN METOJI ONIPENEIICHHUS KHUPA.

IIpocMOTP KMPOBBIX IIAPUKOB MO MUKPOCKOIIOM.

Obopyoosanue u mamepuanvl. MUAKPOCKOI, XHMHUYECKMM crakan 50 cm® ¢
JIETEHUSIMH, MIIETKA Ha 5 CM>, IPEZIMETHBIE ¥ OKPOBHEIE CTEKIIA, CTEKIISHHBIE TTAJIOUKH,
BOJIA.

Ilopsiiok npoBeeHNs aHATU3A:

1. MUKpOCKOII ¢ OKYJISIpPMUKPOMETPOM ycTaHOBUTE Ha yBenmueHue 300-500 pas.

2. B XuMHMYECKOM CTakaHe cMelaiiTe 5 cm® Monoka u 25 cm® BogpL.

3. CTEKISIHHOM MajoyKol TNepeHecUuTe Kalullo pa30aBICHHOINO0 MOJIOKA Ha
IIPEIMETHOE CTEKJIO M IOKPOMTE NOKPOBHBIM CTEKJIOM. [Ipernapar momMecTuTe Ha CTOIHMK
MHUKPOCKOIA.

4. PaccMOTpUTE 1MOA MUKPOCKOIIOM KarlIio pa30aBiI€HHOTO MOJIOKA.

MOJIOYHBIN JKUP B MOJIOKE ONPEIEISIOT CIEAYOIIUMHA METOAAMU:

1. T'epGepa (c cepHOI KUCTOTOM).

2. Dkcnpecc-aHanmu3 Ha mpudope (YabTpa3ByKOBOTO JEHCTBUS, MH(PPAKPACHON
CHEKTPOMETPHH).

OCHOBHBIM U HanOOJIEE MMPOKO MPUMEHSIEMBIM METOJIOM OIPEICIICHUS MaCCOBOM
JIOJIM 5KMpa B MOJIOKE SIBJISIETCS KUCIIOTHBIN miu ['epOepa ¢ MCHOIb30BAHUEM CEPHOM
KUCIOTHL. CepHYIO KUCIOTY NPUMEHSIOT [T pa3pylleHHs] 000JIOUKH 5KUPOBBIX IIIAPUKOB
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1 pacTBOpEHMsI OEJIKOB, KOTOpbIE aicopOupyroTcs Ha Hell. [Tocne paspyiienus 000104k,
KUp BBLIEISIETCA B 4MCTOM BHue. Jlig ompeneneHust KUpa MPUTOAHA KHUCIOTa
wi0THOCTEIO 1,816 + 0,004 r/cM’. Hu3Kas IJI0THOCT CHIKAET MOKA3aHUs, TAK KAK JKUP
BBICBOOO’KIAETCSI HE TTOJTHOCTBIO, @ KUCIIOTA BHICOKOM TUIOTHOCTH JJA€T TEMHBIN PacTBOp,
B KOTOPOM I10CJI€ HEHTPU(DPYTUPOBaHUS TPYAHO PA3INUUTh IPAHHUILY )KUPA U HE KUPOBOM
YacTH, XHUP MOXET OOyIJIMBaThCsA, YTO TaKXKE 3aHWKaeT pe3ynbraTr. KommdectBo
KUCJIOTBI, UCTIOJIb3yeMOe Oouibliie HopMbI Ha 0,5 MII, HE OKa3bIBa€T BIMSIHUS HA PE3YJIbTAT
aHaIM3a.

[IoMmuMO CepHOM KHUCIIOTBHI MPH AHAINA3E MCIOIB3YIOT H30aMUJIOBBIA CIUPT,
KOTOPBI HEOOXOAUM TSI CHUKEHHUS TTIOBEPXHOCTHOTO HATSHKEHUS HA TPaHUIIE pa3ziena
KHUpa MOJIOKA U HE KUPOBOWM YACTH, YTO CIIOCOOCTBYET O0Jiee MOJHOMY COECIUHEHHIO
Karesib xH1pa cBOOOJHBIX OT o0ojouek. Hannuue B ciupre npumMeceid, nepexoasumx B
CTOJIOMK JKHpa, a TaKKe yBEJMUEHHE KOJIMYECTBA CHMPTA MPHU AHAIN3E MPUBOJAT K
3aBBIIICHUIO TIOKA3ATEIEH.

Onpenesienne coaep;kaHus ;KUpa B MoJioke metoaoMm ['epOepa.

ConeprxaHue )Kupa yKa3aHHbIM METOJIOM onpeaenstor B cootBeTcTtBun ¢ ['OCT P
NCO 2446-2011 Monoko. Meton onpeienieHust COIAEPHKAHUSA KUpa.

Obopyoosanue u peakmusbpl: KUpoMepbl (OyTHpoMeTphI) aiisi Mosioka (1-6, 1-7),
CHelMalIbHbIe PE3MHOBBIE TIPOOKU (PUCYHOK 5), HeHTpudyra jgadopaTopHasi, BOJsSHAs
OaHs ¢ TEPMOMETPOM, INTATHB JUIS )KUPOMEPOB, Yachl, IUIETKU Ha 10,77 cM®, munerku
asromatsl Ha 1 1 10 cM?, cepHas kucioTa motHOCTHIO 1,816+0,004 /M, M30aMHIOBBII
crpT mwotHOCTHIO 0,808. ..0,818 r/cM? (motHOCTS M3MepsieTcs pu Temmeparype 20°C).

IHopsiiok NpoBeieHUs AHAIH3A:

1. IlponymMepoBaTh KUPOMEp, 3aMKCaTh HOMEP KUPOMEPA U MPOOLI MOJIOKA.

, 2 3

\
0

a

Pucynok 5 — XKupomep (OyTpoMeTp) /1 MOJIOKa C TPOOKOH
a - xxupomep (1-6): 1 —mkana, 2 — pe3epByap, 3 — OTBepCcTHE s TPOOKH; O - pe3nHOBast
npoOka

2.C IOMOIIBIO CIIEMMATILHOIO [03aT0pa, B XKUPOMEP OTMepuTh 10 cm?

CEpPHOU
KHUCJIOTBL.
3.1lo cTeHke xupomepa MUMETKOW OCTOPOKHO BHECTH, HAC/IauBasi HA KUCIIOTY,

XOpoIo mnepeMemannoe Monoko — 10,77 cm’. TIpy 3TOM KOHUMK IHIIETKU JOJDKEH
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KacaTbCsi BHYTPEHHEW IIOBEPXHOCTH TOPJIBIIIKA JKAPOMEPA, HAKIOH TIHIETKH K
TOPJIBILLIKY KUpoMmepa nof yriaoM 45°. MoJ0KO OJDKHO BBITEKAaTh MEIJIEHHO, HOCHE
OIOPO>KHEHUS UIIETKY OTHUMAIOT OT F'OPJIOBHUHBI HE paHEe YeM Yepe3 3 CEKYH/IBI.

4.0OtMepuTh 103aTOpoM 1 CM® M30aMHUJIOBOIO CIIMPTA M BIUTH B KMPOMED,
CTapasich HE CMOYMTH TOPJBIIIKO. B cilydae cMayuBaHUs, TOPJBIIIKO HEOOXOIMMO
aKKypaTHO BBITEPETh (PUIBTPOBAILHON OYMa)kKKOW MIIM KpaeM caiheTKu.

5.Kupomep 3akphITh XOpPOIIO MOJOTHAHHOM U CYXOMl MpOOKOM Tak, 4TOOBI
npoOKa Kacanaach €ro COACPHKUMOT0, I UCKITIOUEHHs] CMauyMBaHUs MPOOKH, U YTOOBI
npoOka HaIeXKHO JAepiKalach, Mepel BBEPTHIBAHHEM B JKUPOMEP €€ HEOOXOIMMO
HATEepPETh MEJIOM.

6. Kupomep 3aBepHYTh B CaIPETKy, COACPNKUMOE TIIATEIBHO IMEpEeMeIaTh 0
pacTBOpeHHUs1 OENKOBBIX BELIECTB U MOCTaBUTh B BOJSHYIO OaHIO Ha 5 MUHYT MPOOKOH
BHU3 IIpH TeMrieparype 65+2°C.

7. BBIHYTb kMpOMEpP U3 BOASIHOM OAHU, BBITEPETh U YCTAHOBUTH B LIEGHTPUPYTY,
I'paJlyupOBAHHOM YACTBIO K LEHTPY. JKHpOMEpHI CIENYET PACHOIOKUTH CHMMETPUYHO,
HAIpOTUB JpYyT Apyra u HeHTpudyrupoBaTh 5 MHH, cO ckopocTbio 1000 06opoToB B
MUHYTY.

[enTpudyrupoBaHue Mo3BOJSET OTAEIUTh MOJOUYHBIN KU, KAK HAUOOJIEe JETKYIO
($pakuuio B IpaJyMpOBaHHYIO YacTh >KHpOMeEpa. Y MEHBIIEHHE KOJIUYECTBa 0OOPOTOB
NPUBOIUT K 3aHIKEHUIO PE3yJIbTaTOB, a PE3KOE TOPMOKEHUE UEHTpUudyru mociue
MIATUMUHYTHOTO BpallleHUs MTOHIKAET MoKa3aHus >xupomepa npumepHo Ha 0,15-0,25%.

8.Ilocne neHTpuyrupoBaHus KUPOMEPH! YCTAHOBUTh Ha 5 MUHYT B BOJSIHYIO
0aHI0 MpoOKoil BHU3 npu Temmeparype 65+2°C, T.K. TOJBKO IpU 3TOH TeMIieparype
KUPOMEP AT BEPHBIC TTOKA3AHUSI.

9.1Ipon3BecTy OTCUET MPOLIEHTA KUPA B MOJIOKE IO LIKaJIE )Kupomepa. [l atoro
C MOMOIIBIO PE3NHOBOM MPOOKM COBMECTUTh HMIKHIOIO T'PaHUIly CTOJIOMKa Xupa ¢
[ENbIM JICJICHHEM IIKajdbl Kupomepa. BepxHell rpanuieit cronduka CUYUTAIOT
HMKHHUM Kpall BOTHYTOro MeHHUCKa. Kaxxgoe manoe aejaeHre MOJIO4YHOTO KUpoMepa
cootBetcTBYET 0,1%, a Kaxxgoe 6onbiioe — 1,0%. [1pu mapamienbHBIX ONpeaeIeHUIX
IBYMS AKUPOMEPAMHU JIONTyCKAaETCA pacXokJIeHue rnokaszanui e 6oiee 0,1%.

[Ipn aHanu3e roMOreHU3MPOBAHHOIO MOJIOKA aHAJIM3 MPOBOASAT MO ONMHMCAHHON
METOJIUKE, HO OCYUIECTBIISIIOT TPEXKpPaTHOE UEHTPUPYTUPOBAHHE C HArpEeBaHHUEM
MEXAY KaKIbIM LEHTpU(YTUpOBaHUEM B BOJASHOM OaHe mpu Temmneparype 65+2°C B
TeueHne S5 wmuHyT. [lpm  wucmonb3oBaHMHM —UEHTpU(YTH C  TONOTPEBOM  —
HEHTPUPYTHUPOBAHUE MMPOBOAAT 15 MUHYT O€3 TIEpEpHIBOB.

Daxmopi, nusIOWUE HA NOKAZAHUS HCUPOMEDAQL.

1. HetouHoe oTMepuBaHKE MOJIOKA U U30AMHJIOBOTO CITUPTA.

2. CKOpOCTb BBITEKAaHHUS MOJIOKA U3 MMUMETKH.

3. IlorpemHocTh B KaNMMOPOBKE MUIETOK U TPagyHUpPOBKE KUPOMEPOB.

20



4. Beicokoe cozepkanue popManrHa B MOJIOKE TIOCIIe KOHCEPBUPOBAHUSL.
5. Hapymenue npaBui oT60pa U XpaHeHHs MpoO MOJIOKA.
6. T110X0 MPOMBITHIC MTUIIETKH IS B3SITHSI MOJIOKA.

OnpenesieHne MaccoBOM [J0JIM SKHpPa B MOJIOKE Ha JKcCHpecc-
aHaauszaTopax. I ObICTpOTo onpeaesneHus *Kupa u 0ejika B MOJIOKE MOJIb3YyI0TCS
pasnuyHbiMu Tipubopamu. Ilpuuem, ucnosib3yemble NPUOOPHI TOJKHBI OBIThH
OTKaduOpOBaHbBl W NPOTECTUPOBAHBL. B NPOU3BOIACTBEHHBIX YCIOBUAX U
7a00paTOPUSAX HUCIONB3YIOT TPHUOOPH KaK OTEYECTBEHHOTO, TaK M 3apyO0eHOTO
npousBojacTBa. Cpelr OTEUECTBEHHBIX, IIUPOKOE PACIPOCTPAHECHHUE TMOJYUUIN
yIbTpa3ByKoBbIe aHaU3aTOpbl «KieBep» (Mogudukanuu: 1, 1M, 2, 2M), «JlakTan»
(pa3ubix Moaudukanuit), «xcnept [Ipodu», nHPpakpacHblil aHaTU3aTOP KaYyeCcTBA
mostoka « MudpaMunky», cpean umnoptHeix « IKOMMUIIKY (bonrapust), Miris DMA
(Dairy Milk Analyzer) (Ilsemus), «MilkoScan» (danusi, komnanusi FOSS), FTS
Combi (CIIA, Bentley Instruments) u apyrue (pucyHku 6 u 7).

AR NY

a 0 B
PucyHok 6 — AHaIM3aTOPbI MOJIOKA OT€YECTBEHHOT'O MPOU3BOJICTBA!
a — «9xkcnept [Ipodpu»; 6 — «MudppaMunk» ucn. [IPODU; B — «JlakTtan» ucr.
600 YJIbTPA

Pucynok 7 — AHanmM3aTOphl MOJIOKA 3apyO0eKHOTO TPOU3BOCTBRA:
a- K OKOMMJIK» Total; 6 - FTS Combi; B - MilkoScan FT L
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PaGora na ananusatope «KiaeBep - 2M». Ananu3zatop mosioka «Kinesep-2M»
(pucyHok 8) mpeaHa3HA4YeH JJIsI U3BMEPEHUSI MAacCOBOW JOJIM KHUpa, Oelika, CyXOoro
o0e3xxupeHHoro moisioyHoro octatka (COMO), nakTO3bl, MUHEPAIBHBIX COJIEH,
TOYKH 3aMEP3aHUs U INIOTHOCTH B MOJIOKE M MOJIOYHBIX MPOJYKTaX YIbTPa3BYKOBBIM
meroaom. [Ipubop aHanu3upyeT 1LeJbHOE MOJOKO M MPOAYKTHI €ro cemnapanuu
(o6part u cnusku 10 20%). O0beM aHaMU3UPyeMoii IpoOsl 20 ¢M>, BpeMs H3MEpEHHs
3,5 MunHyThl. KHCIOTHOCTH MOJIOKa JIO/DKHA OBITH He BhImie 25 °T, TemmepaTypa
monoka oT 5 mo 35 °C. Temmeparypa okpyxaromiero Bo3ayxa or 10 mo 35°C,
OTHOCHUTEJIbHAS BIIAXKHOCTH Bo3ayxa 710 80%.

Jucnneit ITpoGonpreMHHK

N =5 |

biiok nuranus /
KNEBEP -2 ;
/ JEEESEBISE= e 4

Pucynok 8 — O6muit Bun ananuzartopa «Kmnesep- 2M»

H3mepurenbHblii 610K

Iloocomosxa k pabome. Ilpubop MOAKIIOYAIOT K DJICKTPOCETH W BKIIOYAIOT
IpU TIOMOINM BBIKJIFOYATENS Ha 3aJHEH dacTu Osioka mutanus. OO0 WcCIpaBHOU
paboTe OJi0Ka CBUAETEIBCTBYET BKIIOUCHHUE 3€JICHOTO CHTHAIBHOTO WHIWKATOPA,
PAacCTOJIOKEHHOTO PSANIOM C BBEIKIIOYaTeleM. Ha aucruiee mpubGopa B TedeHHE
HECKOJIBKMX  CEeKyHJ  IOCJe  BKIIOYCHHUSA MOsBAsAeTcs uHOpMamus O
MIPOU3BOIUTEIIC, MOJACITH MPUOOpa W ero 3aBojckoM Homepe. [locie anamm3atop
nepexoauT B pexxuM «['oToBHOCTH». Ha aucriiee mosBiseTCs HAAUCH «3delime
npoby». JloNOJHUTENBHO OyaeT oOToOpakaTbCsi HOMEpP pEXHMa, HOMEp
IpaJyupOBKH, CUCTUMK H3MEPCHUH, BpeMs W pgata. [locie BKIOUCHHS TpHOOP
MPOTPEBACTCS OKOJIO 5 CeKyH. /{7 BRIKIIOUCHUS aHAIM3aTOpa, BRIKIOYATEIh Ha
OOKOBOW TIOBEPXHOCTH aHajgW3aTopa TNEPEeBOASAT B OOpaTHOE IOJIOKCHHUE,
WHIUKATOP FacHET.

IIposeoenue ananuza. MooKo 3aTMBAIOT B TPOOOIPUEMHUK PUOOPA, 10 YPOBHS
Ha 5-7 MM HIKe ero BepxHero kpas. [locie 3anuBa nmpoObl B aHAIM3ATOP Ha JUCILICE
BBICBEUMBACTCSA CXEMaTHUECKas <«JIOPOXKKa» BPEMECHH H3MEPCHHS WM aHAIM3aTOP
oIpeieIsIeT ACHCTBUE KaK «IOJATOTOBKA» M Jajiee «H3MepeHue». B 3ToT MOMeHT (B
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cllyyae OIIMOOYHOro BbIOOpa MpPOOBI WM TPHU >KEJAHUMU OlepaTtopa MPOBECTU
MpeBapUTEIbHYI0 MTPOMBIBKY HM3MEPUTEIHHON KaMepbl) MOKHO BBINOJIHUTH CJIUB
poOBbl, a MOCJE BBIX0AAa HA PEXKUM TOTOBHOCTH 3aJIUTh NIpoOy emle pas.

Jns nmomydenuss Oojee TOYHOTO pe3ysibTaTa HE CIHEAYET MPU U3MEPEHUU
nepeMennBaTh WM JOJMBaTh MNpoOy W MOJBEpraTh aHAIU3ATOP KaKOMY-JTUOO
MEXaHUYECKOMY BO3JICHCTBHIO.

B cnydae uHIuKanuu HAJIUCH «BHYMPEHHAS OWUOKa caetime npooby» ClenyeT
CIUTh MpoOYy M TIOCNE€ BBIXOJA HAa PEXKHUM TOTOBHOCTH CHOBa 3aJUTh €€ B
npodonpueMuuk. Ilpu wu3zMepeHun mnpoOkbl, OTIMYAIOIICHCAS OT NPEAbIAYIIEH,
PEKOMEHAYETCSI HECKOJIBKO Pa3 IPOMBITh M3MEPUTENBHYI0 KaMepy aHaau3atropa
HOBOM IpOO0O#, TO €CTh BBIIOJHUTH CIUB MPOOBI MIPU MOATOTOBKE M3MepeHus. [lpu
MEepEephIBE MEXAY HW3MEPEHUSIMH [0 2 4YacoB PEKOMEHIYETCS MPOMBITh
M3MEpPUTEIIbHYI0 KaMepy IUCTUJUIMPOBAHHOW WM YUCTOM KHIISTYEHOW BOJOU C
temneparypoit 15-30°C, mocie 3Toro cHOBa 3allUTh BOAY M HPOBECTH OJIHO
n3MepeHue. B TakoM Buie MOKHO OCTaBUTh AHAIM3ATOP 10 CIEAYIOIIEr0 U3MEPEHHUS.
[Ipn nepepbiBax B paboTe MNPOAOIKUTEIBHOCTBIO Oosiee 2 4acoB WM NEpea
BBIKJTIOUCHUEM aHajIu3aTopa B KOHIE paboyero AHS HU3MEPUTEIBHYIO KaMmepy
aHaJIM3aTopa HeOOXOIUMO MTPOMBITH MOIOIIIUM PACTBOPOM.

[To okoHuaHuM pabOTHI TPOBOJUTCS MPOMBIBKA, KOTOPAsi OCYIECTBIISIETCS TIPU
BBIKJIFOUEHHOM mpubope. [IpombiBKa mpegycMaTpuBaeT MHOTOKPATHYIO OO0pabOTKy
M3MEPUTEIBHON KaMEpBI.

Ediceonesnas npomuléxka ipetycMaTprUBaeT CIEIYIOMUN MOPSAOK:

1. OnonackuBaHue W3MEPUTENBHOM KaMephbl TEIJION BOJOW (KUIISTUEHOW WU
JTUCTUJUTUPOBAHHOM) IJ1s1 yIaJIEeHUs] OCTaTKOB MOJIOKA.

2.00paboTka MOIOIIMM  CpPEACTBOM. Mormuid  pacTBop  3aJIUTh B
MPOOONPUEMHHUK, BBIMIOJIHUTH OJJHO U3MEPEHUE, TTOCIIC ITOTO BBHIKJIFOUUTH aHATIM3aTop U
CJIUTH PACTBOP MOIOIIETO CPECTBA. MOIOIIUIT pacTBOP TOTOBST CIICAYIOMUM 00pa3oM:
Amro0peik-OkcTpa HabupaeTcss B TpyOKy IIMNpUIIA JJIs TPOMBIBKH, Jajnee o0bheM
HITIPHIIA 3aMoIHSAETCs Bo1oM (20 mit).

3. ITpombIBKa Uil yJajaeHus: OEIKOBO-)KUPOBOM TUICHKU. JIJIsl 3TOrO OIMyCTUTh
MpoOONPUEMHUK B CTakaH C ropsyeil Boaod okosno 60°C, mpHCOEeIUHUTH ILITIPUI] B
CKaTOM TOJIOKEHUHU K MaTpyOKy 1jisi mpoMbiBkH. [lInpuiiem npokayats Boay 6-7 pas.
CmeHuTh BOAY B CTaKaHE Ha 4YUCTYIO Temrieparypoil okono 30°C, mpokadarh BOAY
MTOBTOPHO.

4.Tlocne omonackuBaHusi B TPOOONPUEMHUK BHOCST JIBE KaIlJld aHTHUCENITHKA
(AcenToauH), HalWMBAKOT IUCTUUIMPOBAHHYIO BOJY, KalarmT €lle JBE Kallld H
OCTaBJISAIOT JO CIIEAYIOIIETO JHS.

5.1lepen Hauvasiom pabOThl Kamepy HEOOXOIUMO MPOMBITH JUCTUILTUPOBAHHOM
BOJIOM 2 — 3 paza.
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3aganue 1. O3HaKOMbBTECh C XapaKTEPUCTHUKAMHU IKUPOBBIX ILIAPUKOB.
[IpuroToBbTe MpemapaThl MOJOKA JIJIsl IPOCMOTpa MOJ MUKpOCKoroM. Paccmorpure
MOJ  MHKPOCKONIOM  MOJIOKO  II€JIBHOE€  ChIpO€ W MOJIOKO  IHUTHEBOE
roMorenusupoBaHHoe. CpaBHHUTE pa3Mepbl >KUPOBBIX IMAPUKOB, BUIUMBIX B TOJIE
3peHust 000MX MpenaparoB. 3apUCyHTe MOJIE 3pEHUSI MUKPOCKOIIOB I1OCJIE POCMOTPA
IpernapaToB LEIbHOIO ChIPOTO0 U TOMOT€HU3UPOBAHHOIO MOJIOKA.

3aganue 2. V3yunte TEXHUKY ONpEAEIICHUS MAacCOBOW JIOJIM JKUpa B MOJIOKE
KHUCJIOTHBIM METO/IOM.

3apnanme 3. U3yuure mnpaBuna paboTel Ha MNpuOOpe i ONpeeIeHUS
XUMHUYECKOT0 COCTaBa MOJIOKA.

3amanue 4. Onpenenure MacCOBYIO JIOJIO JKUPA B MOJIOKE KUCTOTHBIM METOJIOM
Y Ha aHanu3atope moioka. [Ipu orpabotke metona I'epOepa Ha kKax1yto IpoOy MOJIOKa
3allOJIHUTE HE MEHee JIByX IKUPOMEpPOB. Pe3ynbrartel aHanu3a, IOJIy4YECHHbIE
KHUCJIOTHBIM METOJIOM U IOKa3aHWs mpuoOopa 3anummre B Tadiumy 5. Cpaenaiite
BBIBO/IbI.
Tabmuua 5— CpaBHeHME TOKaszaTesleld MacCOBOM JOJM JKHpa MNpPHU OINPEAeIICHUU
pa3HBIMH METO/IaMU

Howmep npo6sl

Iloka3arennb 1 7 3

MaccoBass  nois  kupa 1O
MIOKa3aHUsAM KHpoMepa, %o

[Toxazanus npubdopa:
MJIDK, %

MJIB, %

COMO, %

JloGaBneHno BojbI, %
(mpu banbcuduraym)

ILnotHOCTS, °A

KOHTPOJIBHBIE BOITPOCHI

1. TpeboBanusi, MpeabsIBIIEMbIE K MACCOBOM J10JIE€ )KUpPa B KOPOBHEM MOJIOKE.

2. PazaMep 1 KOJIMYECTBO KMUPOBBIX IIAPUKOB B MOJIOKE.

3. CTpoeHHe KUPOBOro HIAPHKA.

4. Texuuka ompeneneHus Kupa B Mojioke MmetoaoM ['epOepa.

5. EcTp nu pa3nuuusg B TEXHHUKE ONPEICIICHMS >KHpPa B CHIPOM MOJIOKE U MOJIOKE,
MTOABEPTHYTOM F'OMOTE€HU3ALNH ?

6. Jlu1s1 KakuX 1esei, npyu onpeaesIeHU! )KUpa B MOJIOKE, TPUMEHSIETCS CepHast KUCII0Ta
Y U30aMUJIOBBINA CIUPT U KaK BIUSET UX KAYECTBEHHASI U KOJMYECTBEHHAs! CTOPOHA Ha
MoKa3zaHus xxupomepa’?

7. s xakux nenen npuMeHsieTcsl BoJsiHas OaHs M KAk BIMSET €€ TeMIlepaTrypa Ha
MOKa3aHus )kupomMepa’?
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8. 3aueM npuMeHsieTcst LeHTpudyTa, Kak BIUSIOT 000pOTHI LEHTPU(DYTH HA MTOKa3aHUs
xKupomepa?

9. ®akTopbl, BAUSAIONIME HA TOYHOCTHb OMPEACIICHUS KUPa B MOJIOKE KHUCIOTHBIM
METO/IOM.

10. Kakue MeTonpl, KpOME KHCIOTHOTO, WCIONB3YIOT IJIsi ONpElNeNieHUs >KHhpa B
MOJIOKE?

11. Kakue npubopsl 115 onpeaesieHus )Kupa B Mojoke Bam n3BecTHbI?

TEMA 5. CBOMCTBA U METO/IbI OIIPEJIEJIEHUS
MOJIOYHOI'O BEJIKA

Heﬂb 3anAmuA: N3y4IuThb CBOMCTBA MOJIOYHOT'O O€JIKa U OCHOBHEIC MCTOJbI €TI0
OIIPpCACIICHU .

benxu wmonoka mnpencTtaBieHsl KazenHamu (O-, [-, K-, Y-Ka3eWHbI) W
CBIBOPOTOUYHBIMU Oenkamu. O01ee cojepkaHue 0€IKoB B MOJIOKE KoJiednerces ot 2,8
1m0 4,0%. B Tom umncie, ka3ewmHbl cOCTaBIAIOT 2,3 — 2,9%, BCE ocTallbHOE — ATO
ceiBopoTouHbie Oenku (0,5-0,8%): anboymunsi (0,4 — 0,6%) u rnoOynuns (0,1-0,2%).

Kazeun B MOJOKE COAEPKUTCS B BHUIE Ka3eMHATa KAJIbLUSA, COEAUHEHHOIO C
KOJUIOUTHBIM  QocdaToM  Kaiblisi — B BHJIE€  TaK  Ha3bIBAEMOIO
KazenHaTkanpluiipocharHoro  kommiiekca. OH  oOpa3yeT MHIEIIBI  MOYTH
chepuueckoit popmbl, uMmeromue pazmep ot 40 1o 300 HM.

KazeuH BbACIAIOT U3 MOJIOKA CIEAYIOMIMMH CIIOCOO0AMMU:

1. JleficTBHe cJ1a0bIX PacTBOPOB KHCJIOT. JTO CBOWCTBO HUCIIOIB3YIOT IIPH
MIPOU3BOICTBE OONBIIMHCTBA KUCIOMOJIOYHBIX TPOAYKTOB. [locie BHECEHUS 3aKBACKH
B MOJIOKO MPOUCXOAUT COpaKMBaHHME JIAKTO3bl, OOpa3zyeTcs MOJIOYHAas KHCIIOTa,
KOTOpasi HaKaIUIMBA€TCA W MOBBIIIAET KUCIOTHOCTh MOJIOKA, B PE3YyJbTaTe Ka3euH
Koarynumpyer, oOpasys cryctok. KaszewmH Tepser CBOIO pacTBOPUMOCTh H
YCTOMYMBOCTD, BBINA/Iasi B OCAJAOK MO JTOCTHKEHHH H303JEKTPUUECKOTO COCTOSIHUS
npu pH 4,6 — 4,7. Ilog nelicTBUEM MOJOYHOM KHUCIOTHI HApyIIAETCsl CTPYKTypa
Ka3zenHaTKaIbLuiPocHaTHOro KOMIUIEKCa — OT HEro OTIIEIUIsieTCs pocdaT KaabIUs U
OPraHUYEeCKUH KaJbLIMM U NIEPEXOIAT B IIJIa3My MOJIOKA.

2. leiictBue cbIuy:kKHOr0 pepmenta. CrluyXHbIA (PEPMEHT UCTIOIB3YIOT TIPU
MIPOU3BOJICTBE CHIUYKHBIX CHIPOB, TBopora. [Ipu 3ToM 00paszyercst »xeneoOpa3HbIii
IUIOTHBIA CTYCTOK CJIQJAKOBAThIMd Ha BKyC. Ilpu paspylieHuMH CrycTrka BbIIEISIETCA
3eJIeHOBaTasl XKUJAKOCTh — ChIBOpOTKa. [lom meiicTBHeM cChIuykHOTO (epMeHTa B
KazenHaTKanbluiipochaTHoM KomIuiekce QocdoamuHas CBsI3b pa3pbiBaeTcs,
ocBoOoxnaercss OH-rpynna gochopHoit KuCIOTH U 00pazyercs napakaseut. ['pymnmna
OH pearupyet ¢ moHaMu KaibLus, IPU 3TOM OJIMH MOH Kanblus cBA3bIBacT ase OH-
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rpynmsl, GOpMHUpPYs CBOEro poja MOCTHUK MEXAY 4YacTHIlaMH Oeika. YBelIHYeHUe
TaKUX «KaJbLIMEBBIX MOCTHKOB» MPHUBOJIUT K 0Opa3oBaHUIO crycTtka. CrycTtok npu
MOCIIEAYIONIEH TEIUIOBOM M MEXaHWYEeCKOW 00paboTKe pasierseTrcs Ha >KUIKYI0 U
TBepayto (a3pl. iMeHHO u3 TBepAOH (ha3bl MOTYUaIOT CHIP.

3. HeiicrBue xuopuaa kaabuusa (CaCly). B npoMbIlIIeHHOCTH UCTIONIB3YETCs
Opy TMPOU3BOJCTBE IMPOJYKTOB C MPUMEHEHHEM B TEXHOJOTUYECKOM IIHKIIE
CBIUY>KHOTO (hepMeHTa. XJIOpHU KAJIbILIKs BHOCST B MOJIOKO B BUJIE PACTBOPA, MacCOBAsI
noyist 0e3BojHOM coiii B KoTtopoMm coctaBisgeT 40%. Kanpiuii yBenuuuBaer
CIIOCOOHOCTh MOJIOKA K ChIYY>KHOMY CBEPTHIBAHUIO U COKPAIIAET €0 JJIUTEIbHOCTD.
XJyopua KalblMsl TOJOKUTEIBHO BJIMSET Ha TMPOYHOCTh CIryCTKa, a TaKXKe
CIOCOOCTBYET YMEHBIIEHUIO TOTEPh Ka3eMHA U )KUPa, TEM CaMbIM YBEIUYMBAs BBIXO]]
ChIpa.

4. Ilpu HArpeBaHMH MOJIOKA Ka3eHH B 0caJ0K He BbInagaer. Kazeun
YCTOWYUB K JCHCTBUIO BBICOKUX TEMIIEpATyp, HO €CIIM MOJIOKO UMEET MOBBIIICHHYIO
KHCIIOTHOCTb, TO MOSIBJICHHE XJIOMbEB Ka3eMHa HEM30EKHO.

Cwigopomounvle Oenxu. Tlocne ocakeHUs Ka3eWHOB B CHIBOPOTKE OCTAIOTCS
OenKku, KOTOpbIe HAa3bIBAIOT CHIBOPOTOYHBIMU. OCHOBHBIE W3 HUX adbOyMHUHBI (-
JAKTOATbOYMUH, albOYMHH CBIBOPOTKH KPOBH) U TJIOOYJWHBI ([-JIaKTOTNIOOYJIUH,
UMMYHOTTIO0YIMHBI). ChIBOPOTOUHBIE OENKH (aTbOyMHH) BBINANAIOT B OCAIOK TMOJ
JIEHCTBHEM STUIIOBOTO CITUPTA, @ TAKXKE KOATYJIMPYIOT MPU HATPEBAHWU MOJIOKA CBBIIIIE
80°C. CiocoOHOCTh CHIBOPOTOUYHBIX OCJIIKOB KOAryJIMPOBAThH MOJI ICUCTBUEM CIIMPTA,
Halla TPUMEHEHUE TPU OMpeAeNICHUH BO3MOXXHOCTH CTEPUIIM3AIMU MOJIOKa, a
CBOMCTBO KOAryJMpoBaTh MOJ JACWCTBUEM BBICOKUX TEMIIEpATyp MPH OMNpeNeICHUN
CTETIeHH TMacTepu3auu. TakKe Kak U Ka3eWHbI, CBIBOPOTOUHBIC OETTKM KOATYIUPYIOT
Moj JeHCTBUEM KHUCIOT, anbOymuH npu pH 4,55, a rnmoOynun npu pH 5,40. Ho B
OTJIMYMU OT Ka3e€MHOB 3Ta rpyImmna OeJIKOB HE MOAJACTCS BO3JCHCTBHUIO ChIUYKHOIO
dbepmenTa.

OnpenesneHue cTeneHd NACTEPHU3ANUM MOJOKA IO JAKTOAIbOYMHHOBOI
npooe. B cBsi3u ¢ TeM, YTO CHIBOPOTOUYHBIC OCJKH KOAryJHPYIOT MPH TeMIepaType
80°C u BbIlIE, TO UX HEBO3MOXHO OOHAPY>KUTh B CHIBOPOTKE MOJIOKA IOCIE €ro
TEpPMUYECKONM 00pabOTKHM, HMMEHHO Ha JTOM OCOOEHHOCTH OCHOBAaH METOJ
JAKTOATbOYMHUHOBOM MPOOBI.

Ob6opydosanue u peakmuesi: 18e KonoOsl Ha 100 cM?, muneTkn Ha 5 u 20 v,
oropetka c 0,1 H pactBopom H,SO., bunsTp, mpoOupka, BOpOHKA, CIUPTOBKA, IIITATHUB
JUTSI IPOOUPOK, AeprKaTeh MPOOUPOK, TUCTUIIUPOBAHHAS BOIA.

IMopsinok mpoBeeHUs AaHAJIN3A.

1. B xonbe cmemars 5 cm® momoka ¢ 20 cm® Bogpl. JloGaBuTh B KOOy M3
otopetku 0,1 H pacTBOp CepHOM KHUCIOTHI JO OCAXACHHS Ka3euHa, OTPUIbTPOBATH
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yepes OyMaKHbIN QUIIBTD.

2. BHectu B mpoGHpPKy OKOJIO 5 cM? TIpo3payHoro GUiabTpara U BCKHUISTHT.

3. OcmoTpeThb coaepxkumoe npooupku. Eciam Mosioko OblII0 TacTEpU30BaHO MpHU
temneparype Bbie 80°C, TO XJIOMbEB albOyMHHA MOCIE KUTISTYEHHs (uiIbTpaTa He
OOHapyKUTCSI, a IPU OXJIKIECHUU HE Oy1eT 00pa30BbIBATHCA OCAIKA.

JlericTBHE CHIYYKHOTO (pepMeHTA.

Obopyoosanue u peakmugvl: PACTBOP CHIYYKHOTO (depMeHTa, MNPOOUPKH,
npoOku, nunetku Ha 10 cm® 1 2 cM?, TepMocTaT, TEpMOMETD.

ITopsiok mpoBeAeHUs aHAJIN3A:

1. B mpobupky BHOocHM 10 cM> MOJIOKaA M CTaBUM B TEPMOCTAT IIPH TEMIIEPATYPE
35°C.

2. Tlocne MOCTHXKEHUS B MOJIOKE TpeOyeMol TemrepaTyphl 1o0aBisieM 2 cm’
pacTBopa ChIUYKHOTO (pepMeHTa. 3aKpbIBaeM MPOOKO, COAEPKUMOE MEPEMEIINBAEM
MepeBOPAYMBAHUEM TMPOOUPKHU, MPOOKY yOupaeMm, CTaBUM NPOOHPKY OOpaTHO B
TepMOCTaT. 3aCEKaeM BpEMsI.

3.AHanM3 cuMuTaeTcd 3aKOHYEHHBIM, €CIIM MPU NEePEBOPAYUBAHUU MPOOHPKH,
MOJIOKO HE BBITEKAET, HO MIOBEPXHOCTh MOXKET CJIeTKa 1e(hOpPMUPOBATHCS.

OnTtumansHoe Bpemsi (popmupoBanus cryctka — 20 — 30 munyT. MoOJoko
CUMTAIOT HECBHIPOTPUTOJIHBIM, €CJIM BpeMs Koaryisiuu (MOSBJICHUE TATYYECTH) U
resieoOpazoBanus (hopMHUpOBaHKE TIIIOTHOTO CIYyCTKa) npeBbiiaeT 40 MUHYT.

JleificTBHe pacTBOpa XJIOPHAA KAJIbIUA.

Obopyoosanue u peaxmugwvi: GIAKOHBI C MPOOKaMM, BOJASHas OaHs, TUIMTA
SJIEKTPUYECKast, IUIETKH Ha 5 cM, 4%-blii pacTBOP XJIOPHIA KAJIbIIKS.

IMopsaiok NpoBeeHUs aHAJIU3A.

1. Bo ¢akon BHOCHM 5 cM® MOJIOKA U 5 — 6 Kamnenb 4%-T0 pacTBopa XJIOpHAa
KaJIbLIMSL, 3aKPbIBAEM MTPOOKOIA, BCTPSXUBAEM U CTAaBUM B BOJSHYIO OAHIO, TOBOAUM JI0
KUINEHUs U KUsITuM 10 MUHYT.

2. Oxnaxnaem 2 MUHYTHI (710 TemriepaTypbl 20°C) o cTpyeit X010 1HON BOJIbI,
HE OTKpbIBasg KPHIMIKK BOAsHON Oanu. [locie oxmaxxaeHus, (pIakoHBI BBIHUMAEM.
ITIpoBoaum ocMOTp.

MeTtoasbl onpenesieHus 0eJika B MOJIOKE.

1. Meroa Kseabpaasa. (I'OCT 34454-2018 [Ilpoaykius MoOJIOYHAS.
Omnpenenenne maccoBoil aonu Oenka metonoMm Kwenbpmans). Meton ocHOBaH Ha
MUHEpaIN3allid OPTaHMYECKOTO0 BEIECTBA AaHAIM3UPYEMOH MpoObI MPOIyKTa
KOHUECHTPUPOBAHHOW CEPHOM  KHCJIOTOM B IPUCYTCTBUHM  KaTtajiu3aropa ¢
00pa30BaHUEM CEPHOKHUCIOTO aMMOHHUS, NEPEBEACHUU €ro B aMMHAaK, OTIOHKE
MOCJIETHETO0 B PAcTBOp OOPHOM KHUCIOTHI, KOJUYECTBEHHOM YYETe aMMHuaka
TUTPUMETPUUECKUM METOJOM M pacueTe MacCOBOM J0NU Oelka B aHAIMU3UPYEMOM
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npo0e.

Knaccuuecknit  meron  Keenpmams — mpemycmarpuBaeT  TpU  dTama:
MUHEpanu3alus, JUCTWLIIIUS, TATPOBAHUE U TOJCUET PE3YJbTATOB IMOCPEICTBOM
cneruaibHOU popmyibl. Ha pucynke 9 mokasan nmpuOop A OTTOHKH aMMHaKa.
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Pucynok 9 — I1puGop 115 OTTOHKH aMMHakKa MeTo1oM Kbenbaas:

1 — koHnueckas xkonoa (250 cm?); 2 - Boponka; 3 — T-00pasHas TpyOka; 4-
nemurtenbHas BopoHka (100 cm®); 5 — mepexomHuK; 6 — KameyJIOBUTENb; 7 — Koba
Kpenpaans (100 cv?); 8 — xonoaunbHUK; 9 — n3ornyras tpyoka; 10 — pe3sMHOBBIE
npoOku; 11- cpeprueckuii mud, 3aKpenyieHHbI 3aXKUMOM; 12 — pe3uHOBBIE
TpyOKkH; 13 — 3axumsbl; 14 — mratus

2. Pedpakromerpuuecknit merox (I'OCT 25179-90. Monoko. Mertonbl
omnpeneneHus Oenka). Peppakromerpuueckuii MeTOJ OCHOBAaH Ha U3MEPECHUU
II0Ka3aTeyied MpPEeJOMIIEHUS Jyda CBETa I0CJIE IPOXOXKICHHUS Yepe3 MOJIOKO U
0e30eTKOBYI0 MOJIOYHYIO CBIBOPOTKY, MOJIYYEHHYIO M3 TOTO e oOpasla MOJOKa,
Pa3HOCTh MEXAY KOTOPBIMU MPSIMO MPOIMOPIMOHAIbHA MAaccOBOM Joiie Oeika B
Mosioke. JlJis TOoJydeHHs] ChIBOPOTKM HMCIOJIb3YIOT BOASHYIO OaHI0, MOATOTOBKY K
aHanu3y IPOBOAST KakK OINKMCAHO BBIIE, B YacTH «JIECWCTBHE pacTBOpa XJIOpUAA
KaJIbLIMs. AHAIIW3 TPOBOJAT Ha pedpakToMeTpax (pucyHok 10), ycTpoiCTBO KOTOPBIX
OCHOBAHO Ha SIBJICHUM IIOJIHOTO BHYTPEHHErO0 OTPAKECHMs HA I'PAHMIIE pa3ferna ABYX
Cpel C pa3sHBIMU NIOKA3aTEIAMHU IPEITOMIICHUS.

3. Dkcnpecc-meroabl. Onpezenenue Oenka Ha MpUOOpax YIbTPa3BYKOBOTO
nevictuss u uHbpakpacHo (MK) cnexkrpomerpuu. IlpuHiun nelcTBUsS MNEPBBIX
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OCHOBaH Ha U3MEPEHHH CKOPOCTHU PACHpPOCTPaHEHUS yJIbTPa3ByKOBBIX KOJIeOaHUI B
3aBUCUMOCTH OT TEMIIEPAaTyphl U cOCTaBa MoJioKa. [IpWHIUNT AEHCTBUS TOCIECTHUX
OCHOBaH Ha TOM, 4TO 4epe3 BemecTBO npoxoauT MK-m3myuenue, koTopoe MHOTIA
ocnabeBaeT HACTOJIBKO, YTO OOpa3yroTCsl MOJOCHI MOIIOHIeHUs. JlaHHBIE MOJIOCHI
npencraBisitor  coboit  MK-cmektp.  Amnamuzarop comoctaBiusier WK-crmexkTpsr
aHanm3upyemoro BemecTBa ¢ UK-criekrpamu, coxpaneHHBIME B OMOIHOTEKE MPUOOpa,
M Ha OCHOBAaHHMH 3TOTO OTpEJCNIeT TOYHBIM COCTaB MoJioKa. JlJisg ompeneicHuHs
MacCOBOM 701 OeJIKa UCTIONIB3YIOT Te YK€ MPUOOPHI, UTO U JIJII MACCOBOM JOJIH JKUPA,
yKa3aHHbIC paHee (CM. pUCYHKH 6, 7).

Pucynox 10 — Pedpakromerp PO 464 u BoasiHas Oans

3apanme 1. M3zyunte cBOMCTBa MOJIOYHBIX OCTTKOB U CIIOCOOBI MX BBIJICICHUS U3
MOJIOKA.

3amanue 2. Omnpenenutre CTENeHb Macrepu3anuu Mosioka. Crenaiite
3aKJIIOUCHUE O TOM, Kakasi W3 MPEeJIOKEHHBIX Mpo0 MOJOKa Obljla MOJBEpTrHYTa
TepMHUUeCcKoi 00paboTke. Pe3ynbTarhl 3aHecuTe B Ta0IuUILy 6.
Tabnuma 6 — Pe3ynbpTaThl aHaMM3a MOJIOKA

Howmep mipo6s1
1 | 2 | 3
JlakToans0yMuHOBast poba
Hanmgme, OTCYTCTBHE XJIONBEB OeKa
3aKiItoueHue

IToka3arenn

Ceruy>kHast mpoba
[TpomOKUTENBHOCTD TelIe00pa30BaHusl, MUH
3aKkIr0YeHue

[elicTBre xy0puaa KajabLus

3aKIroYeHne

XUMHYECKUH aHaAJIN3 MOJIOKA

MJIB, %

MJIXK, %

COMO, %

Cyxoe BemiecTBo, %
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3apnanme 3. Omnpenenute ChIUYKHYIO CBEPTHIBAEMOCTh MOJIOKA. Pe3ynbrarhbl
aHaju3a 3aHecHuTe B TaOIHILy O.

3amanue 4. [IpoBenure npoOy ¢ MOJIOKOM Ha JICMCTBHE pacTBOpa XJIOpUIA
KaJblys. Pe3ynbTarel aHanu3a 3aHecuTe B TaONHILy 6.

3apanme 5. OnpenenuTe XUMAYECKUM COCTaB MOJIOKA B TOM YHCIIE MACCOBYIO
noJt0 Oeska Ha aHanu3arope. Pe3ynbrarhl aHaiu3a 3aHecuTe B Ta0uily 6.

KOHTPOJIBHBIE BOITPOCHI
. Kakue 0eaku BXOJIAT B COCTaB MOJIOKA?
. HazoBuTe MaccoBbIe J0aH OCIKOB, BXOJISIINX B COCTaB MOJIOKA.
. Kakumu crmocobamMu MOKHO BBIIEIUTH Ka3€UH U3 MOJIOKA?
. MexaHu3M KUCIOTHOM KOaryJisiiiuyi Ka3euHa.
. MexaHu3M ChIuyKHOM KOaryJsaiuy Ka3eruHa.
. Kakum 00pazom MOKHO BBIJICTTUTh CHIBOPOTOYHBIE OCIIKH 13 MOJIOKA?
. CyImHOCTb JTaKTOAIbOYMUHOBOM MPOOKI.

0N N U W -

. CKOIIbKO BpPEMEHH B CPEIHEM 3aTpauyMBacTCs Ha (POPMHUPOBAHME CIYCTKA IIOCIHIE
BHECEHHMSI B MOJIOKO ChIYY>KHOTO (pepMeHTa’?

9. Kakoit meTo1 onpeneneHus 6ejika CUUTaeTcs apoOUTPaKHbIM?

10. CymHocTh MeTo/1a onpeziesieHus: 0enka peppakTOMETPUUECKUM METOIOM.

TEMA 6. OHEHKA OPTAHOJIENITUYECKHNX IOKA3ATEJIEH
MOJIOKA. IIOPOKHX MOJIOKA

Llenv 3anamus: W3y4UTh TPUEMBl OPraHOJENTUYECKOM OLIEHKH MOJIOKA,
XapaKTePUCTUKY TTOPOKOB MOJIOKA ¥ IPUYUHBI UX BO3HUKHOBEHHUSI.

K opradosmentuueckuM TMOKa3aTelsM OTHOCAT BKYyC, LIBET, 3amax u
KOHCHUCTEHIIHUIO.

MeToauka opraHoJieNTHYECKO OLEHKH 3aMaxa U BKYCa B COOTBETCTBUU C
I'OCT 28283-2015 MoJioko KOpoBbe. MeTO OpraHoJICNTUYECKON OLEHKHU 3alaxa u
BKYycCa.

IoaroroBka Kk HcHbITAHMK. MOJOKO JI1 aHajdu3a IMOMEIIAIT B KOJOY,
KOTOPYIO TIPEABAPUTEIBHO JE30JJOPUPYIOT IyTEM HArpeBaHUs B CYUIMJIBLHOM IIKady
npu temmeparype 95-105°C ne menee 30 MUHYT U OXJIQXJAOT 10 KOMHATHOMW
TeMriepatypbl. Mexay numdoBaHHBIM TOPJIOM M MPOOKOW BKJIAABIBAIOT MOJOCKY
ATFOMUHUEBOU (DOJTBTH.

MoJ10Kk0 cbIpoe TacTepu3yrT B BOASTHOM OaHe. YpoBeHb BOJIbI B OaHe Ha 1-2
CM BBIIIIE YPOBHS MOJIOKa B Koji0e. Temnepatypa Bojsl B 6ane 80—-90°C. Temnepatypy
nacTepu3aluy KOHTPOJIUPYIOT M0 KATMOPOBAaHHOMY TEPMOMETPY B OTIEIBHOM KO10€
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¢ obpasiom mosoka. Yepes 30 cekyH1 mocie JoCTxReHus TemnepaTypbl 72°C npoOsl
BBIHUMAIOT M3 BOJSHOUN OaHM, oxnaxaator no 37+2°C. [Ipu kaxaoMm uccCienoBaHuN
CBIPOTO MOJIOKA B OJHOM U3 TIP0OO MpoBepstoT 3HPEKTUBHOCTD MACTEPU3AIINH.

MoJ/10K0 TepMHYECKH 00padoTaHHoe OTOUPAIOT 55 — 65 CM> B YHCTYIO CYXYIO
K0JI0y ¢ MpUIIIA(OBAHHOM NPOOKOH BMecTUMOCTBIO 100 cM?.

IIpoBenenue wucnbiTanus. OlEHKY 3amaxa M BKyca MOJIOKA IPOBOJUT
KOMHUCCHS, COCTOfAIAsi HE MEHee 4YeM M3 TpeX CHeHHaTIbHO OOyYEeHHBIX U
aTTECTOBaHHBIX PKCHEPTOB. OPraHoOJIENTHYECKYIO OLIEHKY MPOBOJSAT B CIIELUATBHBIX
noMenieHusx. TemmnepaTypy Bo3[yXa U OTHOCUTENIbHYIO BJIAXKHOCTh B IMOMEIICHUSIX
cieayeT noaaepkuBarb cooTBeTcTBEHHO 20+2°C 1 604+20%.

3anax u 6xyc MOJIOKA OIPEACIIAIOT, KaK HEMOCPEACTBEHHO MOCIie 0TOOpa mpoo,
TaK W TOCJE XPaHEHUs] U TPAHCIOPTUPOBAHUS B TeueHUE He Oosee 4 4acoB mpu
temriepatype 442 °C. 3anax MoJIOKa ONPEAeIIAIOT Cpa3y Mociie OTKPhIBAHUS KOJIOBI C
po6Koii. 3aTem 20+2 ¢M’ MOJIOKA HAIMBAIOT B CYXOM YHMCTBIA CTEKIISHHBIA CTAKaH U
OIICHUBAIOT BKYC. J[JI1 BOCCTAHOBJIEHUS BKYCOBOM YyBCTBUTEIBHOCTH MOCIIE KaXKA0TO
onpoOoBaHMs HEOOXOIUMO OMOJIACKMBATh POTOBYIO TOJIOCTh BOJIOM € TEMIIEpaTypoit
30 — 40°C. Ananuzupyemble MpoObl CPaBHUBAIOT C MPOOOH MOJIOKa 0€3 MOPOKOB
3amaxa M BKyca ¢ OL[EHKOHM 5 0ajyuioB Mo NATHOAIIIEHOM miKae (Tabiuna 7).

Tabmuma 7 — banbHas olieHKa 3amaxa U BKyca MOJIOKa

3amax 1 BKyC Onenka MoJIoKa bael
YUucThld, NPUATHBIN, CJIETKA CJIAJIKOBATHIN OTJIUYHO 5
HenocTatouHO BBIpaKEHHBIN, IIyCTON X0pouIo 4

Cnalw1if KOpMOBOH, C1a0bIN OKHUCICHHBIHN, CIIA0BIN JIUTTOTU3HBIH,
Ca0bIi HEYMCTHII

BripaskeHHBIN KOPMOBOM, B TOM YHCIIE JIyKA, YECHOKA, IIOJIBIHU U
JPYTUX TpaB, NPUAAIOIIAX MOJIOKY TOPbKHI BKYC, XJIEBHBIM, I0X0€e 2
COJICHBIN, OKMCJICHHBIN, JIMTIOJIM3HBIN, 3aTXJIbIN

['oppkuil, NpPOTOPKIBIA, IUIECHEBENBIM, THUJIOCTHBIA, 3amax M
BKYyC He(TENPOIYKTOB, JIEKapCTBEHHBIX, MOIOIIIHUX, IJIOX0€ 1
JNE3UHOUIUPYIONIMX CPEICTB M IPYTUX XUMHUKATOB

YIOBJIETBOPUTEIHHO 3

Ecnu pacxoxkaeHue B OIIEHKE 3alaxa U BKyca MEXK/y OTIEJIbHbIMH 3KCIIEPTaMHU
IpEeBBIIIAST OJMH OaJlI, OIIEHKA IMPOOBI TOJDKHA OBITH IIOBTOPEHA HE paHee, YeM depe3
30 MHUHYT.

O0paboTrka pe3yabTaTOB. 3a OKOHYATEIbHBIM pe3yiabTaT HWCHBITAHUS
MPUHUMAIOT CpelHee apu(METHYECKOe pe3yJbTaTOB OIIEHOK, MPUCYKICHHBIX
IKCIIepTaMu. Pe3ynbTaT OKpyTastoT A0 1e10ro yrcia. MoJioko ¢ omeHkoi S5 u 4 6aia
OTHOCAT K BBICIIEMY, TIEPBOMY HJIM BTOPOMY cOpTy. MoJIOKO C OleHko#l 3 Oaria
OTHOCAT KO BTOPOMY COPTY.

Jlsi TOBBINICHUST TIpenesia TOCTOBEPHOCTH OIEHKH aHAJIM3UPYeMbIe MPOObI
COMOCTABJISIIOT C 00pa3llaMu CpaBHEHUS B LIEISX BOCIPOU3BEICHUS TOPOKOB 3amaxa u
BKyca MoJioka. JIjist mpuroToByieHusi 00pa3lioB CPAaBHEHMS C 1I€JIbI0 BOCIIPOU3BOICTBA
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MIOPOKOB MOJIOKA HCIOJIB3YIOT MOJIOKO C YHCTBIM 3allaxOM M BKYCOM, KOTOPOE
CMEIIIUBAIOT C PEaKTUBAMHU, UMUTHUPYIOIIUMHU MOPOK WJIH C 3KCTPAKTaMHU BEILECTB,
BBI3BIBAIOIIMMU TTOPOK.

Ouenka nBeTa M KOHCUCTEHIMH MOJIOKA. B cOOTBETCTBUU ¢ TpeOOBAaHUAMU
I'OCT P 52054-2003 MoJi0KO KOpPOBBE CHIpOE, IIBET MOJIOKA JOJIKEH OBITh OT OEJIOro
710 CBETJIO-KPEMOBOT'0, KOHCUCTEHITUS — OJTHOPOAHAS KUJIKOCTh 0€3 0Ca/IKa U XJIOTIbEB.

Oyenxa ysema. MOJOKO TOMENIAIOT B IWJIMHAP M CPABHUBAIOT C YHUCTHIM
aucToM Oesoit Oymarm.

Oyenxa KoHcucmenyuu. MOJOKO TOMEIIAIOT B MEPHBIM CTakaH, CIlerka
B30QITHIBAIOT, OLICHUBAIOT CJIEJ MOJIOKA, OCTalONIMICA Ha CTEHKaX cocyja.
JIOMOJIHUTENIPHO MOXET OBITh MPUMEHEHa «HOTTeBas» mpodba. Kamuist Monoka,
MOMEIIEHHAs C TTOMOIIBIO MMUMNETKH Ha HOTOTh MaJiblia PyKH, HE JOJDKHA PACTEKaThCSI.

ITopoxu M0JI0KA — 3TO OTKJIOHEHUE €T0 OPraHOJEITUYECKUX XapAKTEPUCTHK OT
HOPMBI, CHOPMYITUPOBAHHON B CTaHIapTE KauecTBa.

B coorBerctBun ¢ ['OCT 31450-2013 Moisioko nuTheBoe. TexHuyeckue
YCJIOBHSI, MOJIOKO JTIOJPKHO UMETh KUJIKYI0, OJTHOPOJIHYIO, HE TATYUYYI0 KOHCUCTEHIIHIO,
0e3 xJyionbeB Oenka M COMBIIMXCS KOMOYKOB KMpa; BKYC M 3amax XapakTepHbIE I
MOJIOKa, 0€3 MOCTOPOHHUX MPUBKYCOB U 3a1axo0B, C JITKUM IPUBKYCOM KUIISTUCHUS, a
JUISl TOIJIEHOTO M CTEPUIIM30BAHHOTO MOJIOKA — BBIPAXKEHHBIN MPUBKYC KUISYCHHUS;
JIOITyCKaeTCsl CIaKOBaThIN MpUBKYC. LIBeT Momoka Oemnblii, JOMyCKaeTCsi C CHHEBATHIM
OTTEHKOM JUIsi O00€3)KUPEHHOI'O0 MOJIOKa, CO CBETJIO-KPEMOBBIM OTTEHKOM IJIs
CTEPWJIN30BAHHOTO MOJIOKA, C KPEMOBBIM OTTEHKOM JJIsl TOIJIEHOTO.

Coipoe Mosoko, coriacHo TpedoBanusM ['OCT P 52054-2003 Mo10k0 KOpOBbE
celpoe. TexHuyeckue ycinoBusi, JOJKHO UMETh OJHOPOJHYIO 0€3 ocajika M XJIONbEB
KOHCHCTEHIIMIO; BKYC M 3alax 4KCTble, 0€3 MOCTOPOHHUX 3aMaxOB M MPHUBKYCOB, HE
CBOMCTBEHHBIX CBEKEMY HaTypajJbHOMY MOJOKY, LBET OT O€Joro 10 CBETJIO-
KPEMOBOTO.

[IpyunHamMy BO3HMKHOBEHHUSI IIOPOKOB B CBHIPOM MOJIOKE  SIBISIFOTCS
300TEXHUYECKUE W BETEpPUHApHbIE (PAKTOPBI, IMJIOXHWE CAHUTAPHO-TUTHEHUYECKHUE
YCJIOBHS TMOJYy4YEHHUS MOJOKa Ha (epMmax, HapylleHHUE PEXUMOB WM YCIOBHM
MEePBUYHON 00paOOTKH, XpaHEHUS U TPAHCHIOPTUPOBAHUS MOJIOKA.

[Topokr MoJOKa pa3aM4alOT MO MNPOUCXOXKACHUID HA KOpMOGvle W
baxmepuanvHule.

Kopmosvle TOpokr TOSBISAIOTCS Cpa3dy MOCI€ BbLAAMBAaHUSA  MOJIOKA,
apOMaTHYECKHE W BKYCOBBIE BEILECTBA BBI3BIBAIOIINE MOPOKH MOMAJAIOT B MOJOKO
yepe3 JerKue Ipy JbIXaHUH, Yepe3 KTy A0YHO-KUIIIEUHbIN TPAKT B T.Y. )KEJIyJOUHbIE
ra3bl, 00pa3yloTcs B Mpoliecce NuiieBapeHus (Harpumep, 0eTauH HEKOTOPBIX COPTOB
CBEKJIbI TMpEBpallaeTcss B TPUMETUIAMHUH, KOTOPBIM NpPHIAeT MOJOKY PpPHIOHBIN
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NPUBKYC), a TAKKE aJICOPOUPYIOTCS B MOJIOKO M3 BO3AyXa HANPsSIMYIO.

Eakmepuaﬂb%le IIOPOKH TMPOABIIAOTCA B MOJIOKC IIpU C€ro XpaHCHHUMU.

Br13piBaoT 3TH IIOPOKK MHUKPOOPraHHU3Mbl, KOTOPLIC IIOIIAJa0T B MOJIOKO Ha BCCX

ATamax mporecca Mpou3BOJICTBA, Y OOJIBHOM KOPOBBI OAKTEPUH BBI3BIBAIOIINE TOPOKU

HaXOJATCA HCIIOCPCACTBCHHO B BLIMCHU.
HOpOKI/I 3allaxa 1 BKyCa 49alll€¢ BCCTO BbI3BAHbI dHTUCAHUTAPHBIMU YCIOBUAMU,
IIOXOH BGHTHH?IHHeﬁ Ha (bepMe, IIOCHMEM HEKAYE€CTBEHHOM BOHOﬁ, CKapMJIMBAaHUCM

CHJIOCa HH3KOI'0O KadcCTBa,

sHAOMETpUTaMu (Tabnuua 8).

IINICCHCBCIIBIX KOPMOB,

3a00JICBaHUSIMU KCTO30M,

Ta6numna 8 - [lopoku 3anaxa u BKyca ChIpOro MOJIOKa

ITopoku 3amaxa u BKyca

Kopwma u copHsiku

300TexXHIYECKHE U BeTePHUHAPHBIE (haKTOPHI

3aTxJble, THUJIOCTHBIE,
TJICCHEBEIbIC

33TXJ’IBI€, THHUJIOCTHBIC
IJICCHEBEJILIC KOpMa

Hcnonp3oBaHue B KauecTBE MOACTUIKU
IUIECHEBEIBIX COJIOMBI U onuIoK. [loeHue
HepoOpokavuecTBeHHOU Booi. Keros.

CunocHsie, Oposme,
(dpyKTOBBIC

Heno6pokadecTBeHHBIN CHITOC

AHTHCaHUTapHbIC YCIOBUS CONEPKAHUS

Cna0bIi clIaaKui WIN
rOPbhKO-COJICHBIM BKYC

Mon031BO, CTapOAONHOE MOJIOKO.
KimHnyecknii MacTHT, TyOEpKYyIIe3 JIETKHX

MpeuteHbIe (OposIIas,
TIeHsII1asi KOHCUCTEHIIHU)

ITomeBoit xBoI

Knuanaeckuit Mmactut, TyOepKyIes3
MOJIOYHOM JKENE3bI

I'opbkwuit (nensmas,
Opoasas
KOHCHUCTEHIIUS) BKYC

3eleHbIe KaIllyCTHBIC JIUCThs, 00TBa
CBEKJIbI, CBIPOI KapTOQelib, JIUCThS
OJIbXH, OCHHBI, 1y0a, peibKa,
TYpHETIC, IJIeCHEeBeNas SIMEHHAs U
OBCSIHasl COJIOMa, JIFOTHK, ITOJIbIHb

[InecHeBenas v MblIbHAS MOACTUIIKA.
HexauectBeHHast Bosia. 3aboneBaHus
MIE€YEHH, JKeTUHOTO My3bIp,
MUIIEBAPUTEIHEHOTO TPAKTA.
[Tupormnasmo3, KTMHUYECKUH MacTuT,
ALTYDP, SHIOMETPUT

Yamne B oceHHE-3UMHUI niepuol. B koH1e
JIAKTAIMH, OCOOEHHO B CTOMIOBBIH

MEJIacCChl, JIUCTHCB caxapﬂoﬁ
CBCKIJIBI

Jlunonuzneie, ITporopkiiblii MBbIX, KyKOJIb,
nepuoa. Hacrnencreennsie pakTopsl.
MIPOTOPKIIBIE pacTeHust OOJOTHBIX MaCTOMII PaccTpolCTBO MHIEBapeHNs
b
HUMGOMaHHUs, KIMHUYSCKUI MacTUT
OKHCICHHBIH UYame B 3umMHe-BeceHHUI nepuo. [loenue
(MeTaHuecKii CaexomnbHas 00TBa, )KOM, HE3PEJNbIil | KOPOB BOJIOW C OOJBIITNM COIep)KaHUEM
MACHSHICTEL ’ cuioc, 6apaa, Menacca, CeHO OKCHJIOB xene3a. Hauano makrarum.
KADTOHHBIIL. K aC’KI/I) JIFOUEPHBI, U3TUIITKA KOHIIEHTPATOB, | KoHel cTOHI0BOTO cofepKaHusl.
p B ,c P HeZocTaToK BUTamuHa C HacnenctBennsie ¢paxTopbl. XpOHUYECKUN
Y MAaCTHT
Wznuminee Konmn4ecTBO phIOHOM
Myku. CKapMIIMBaHUE PBIOBI, CyXOH N
Pr10HBIE y P P Y [Toenue BoOM ¢ BOJOPOCIAMU

He‘lI/ICTLIC, KOpOBbH

Cwuitoc, KocTpel, JIIoLepHa H JIp.

[110xast BeHTWIISIIASA CKOTHOTO ABOPA.
Hecobnronenue npaBui KOPMIICHHS.
Kero3, HapyleHNne MUIIEBAPEHMSI

[Topoku 1iBeTa MOSABIAOTCA MPU MOEIAHUN KOPOBAMU PACTEHUM, COIAEPKAIIUX

IMUTMEHTEHI, a TaK)Ke MpH 3a00JIeBaHUH MacTUTaMu (Tabnuia 9).
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Tabnuua 9 — [lopoku 11BETa CHIPOTO MOJIOKA

ITopoku 1iBeTa

Kopwma u copHsiku

300TEeXHUYECKUEC U BETCPUHAPHBIC
(haxTophI

BrIpaxeHHBIN KENTHII
OTTEHOK

MopKOBb, KyKypy3a, PCBEHb,
madpat, TyK, KaJleHayIa

Mono3suso. fAumyp, xenryxa,
MUPOILIA3MO3, JIENTOCIIHUPO3,
TIEPUITHEBMOHMSI, KIMHUYECKUH MacTUT

Po3oBo-kpacHOBaThIN
OTTEHOK

Kanycra kopmoBasi, Mojiouaid, 0COKa,
KaMBIIII, XBOII[ OOBIKHOBEHHEBIH,
ropyuIla nojenas

[Mupomnasmo3, IENTOCIHPO3, CHOUPCKast
3B

I'ony6oBaro-cunuit
OTTEHOK

BonoBuk, XBoI1[ 00J0THEIH,
He3alyJIka, Tpeunxa

Knuaudeckuii MacTHT, TyOCpKYyIIe3
MOJIOYHOM KeJI€3bl

[Topoku

KOHCHUCTCHI NN

MOTYT  OBITh

3aMETHbl TPU  PACCTPONCTBAX

IMUIICBAPCHUA, MACTHUTAX, B MOJIO3UBC U CTapOIIOfIHOM MOJIOKC (Ta6JII/IIla 10)

Tabmuua 10 - [Topokn KOHCHUCTEHIIMM CHIPOTO MOJIOKA

[Topoku KoOHCHCTEHLIMH

Kopma u copHsiku

300TeXHUYECKHE 1 BETEPUHAPHBIC
(bakTopbl

Bsi3kast (Tsryuyast, rycras,

Kamycra kopmoBast, THUIIBIE U

Mo11031UBO U CTapOJOMHOE MOJIOKO.
Suyp, THEBMOHMUS, pacCTPOUCTBO

CIU3HCTas) IIJIECHEBEIbIE KOPMa, IOJIECHUK MULIEBAPEHUS, KITMHUYECKUI MacTUT,
MH(EKIHOHHAS JKENTyXa
Koner makranuu U CTENTBHOCTH.
ITensmasics N36pITOYHOE KOMMuecTBO KapTrodens | KimHUuecKuit MacTUT, paccTpOUCTBO
MULIEBAPEHUS
bponsmas Henobpoxasectsenmbiii cuioc, PaccTpoiicTBo numieBapeHus
CBEKOJIbHasl 00TBa
CBekosibHasi 00TBa, 3aMOPOKEHHBIN HaCHeHCTvBeHHHe (axTopst. Ty6evzp Kyres
Bonsanaucras KapTodenb, ’OM, HE KaueCTBEHHbIE MOIIOHHOU HKEIEIDI, KIIMHMHICCKITH

rpyObIe Kopma

MAacTHUT, CHOMpPCKas 513Ba, pacCTPOHCTBO
MHUILEBAPEHUSI

XmonbseBUHAS (CIAIKOE
WIN CBITY>KHOE
CBEPTHIBAHUE)

BosoTHbIE TpaBbl, KUCIIBIE M THHUJIBIC
Kopma. PacturenbHOCTh
3200JI0UYEHHBIX TACTOUII]

Komner cyxocToitHoro nepuona.
PaccrpoiicTBo nunieBapenus,
KIMHAYECKUH, XpPOHUYECKUI MACTUT

3amanue 1. M3yunre TEXHHKY OLICHKH OPTaHOJIENITHUYECKUX IOKa3aTenen

KadyeCTBa MOJIOKA, OICHUTC HpO6BI MOJIOKa B COOTBCTCTBHH C HpeﬂnaraeMoﬁ IIKAJI0H

(cm. Tabmuny 7). Pezynbrarsl aHanu3a opopmure B popme Tadbauust 11.

Ta6muma 11 — OeHka opraHoJenTHYSCKUX IMOKa3aTeNIel MoJIoKa

Howmep OreHka 3amaxa 1 BKyca 1o
IBeT Koncucrenuus 3anax u BKyC .
IPOOKI 5-6annpHOI mIKane
1
2

3amanue 2. M3yunte NOpOKU MOJIOKA ¥ TPUYUHBI UX BO3HUKHOBeHMs. Crenaite

3anucy B paboueit TeTpaau 0 XapaKTEPUCTUKE OCHOBHBIX MOPOKOB.
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KOHTPOJIBHBIE BOITPOCHI
1. Ectp nm pa3nuuuss B TEXHUKE MOATOTOBKM K HCIBITAHUSM CBIPOTO U
MaCTEPU30BaHHOTO MOJIOKA MEPE]] OLEHKOW OpPraHOJIENTHYECKUX MTOKa3aTesen?
2. Kakoe 4uciio 3KCnepToB JOKHO OBITh NMPU NPOBEIECHUH UCIBITAHUI MPU OLICHKE
OpPraHOJIENTUYECKUX KaueCTB MOJIOKA?
3. Kak cienyer nmocTtynuTh, €Civ IPU IIPOBENCHUM OPraHOJEHNTUYECKON OLCHKU
MOJIOKA, pa3HMIa B OajlaX MEXAY OLEHKAaMHU pa3HbIX HKCIIEPTOB IMPEBBIIIAET OJUH
Oamn?
4. Kak npoBouTCA OLIEHKA 3amaxa MojoKa?
5. Ecan MoJIokO MMeeT BBIpaXEHHBI KOPMOBOM NPHUBKYC, CKOJIBKO OAQJIJIOB OHO
ITOJIYYHUT MPU OLIEHKE 3aIiaxa u BKyca?
6. MoXxeT 11 MOJIOKO C HEJIOCTAaTOYHO BBIPAKEHHBIM BKYCOM U 3allaXOM MOJYYHUTh
OIICHKY B 5 6auioB?
7. K kakoMy copTy MaKCHUMajbHO, MOXET OBbITb OTHECEHO MOJIOKO, €CIlid, IO
HKCIIEPTHOM OLIEHKE, 3alaxa U BKyca OHO ObUIO OlLleHEeHO Ha 3 Oana?
8. Kak (popMupyrorcs mopoku moJioka?
9. Kakue nopoku MoJioka (hOpMUPYIOTCS MPU 3a00JIeBAHUN MACTUTOM?
10. IToenanue kakux Tpas MPOBOLUPYET (HOPMHUPOBAHKE MTOPOKOB B MOJIOKE?
11. Kakue mnopoku wdaiie BCEro BbI3BIBAIOT (PAKTOPhl HAPYLIEHUS CAHUTAPHO-
TMTHEHUYECKUX HOPM COAEP/KaHUs KOPOB?

TEMA 7. ONPEAEJIEHUE KUCJIOTHOCTHU MOJIOKA

Llenv 3anamus: OCBOUTb METOIUKH OINPEACIICHUS TUTPYEMOM, IpeaeinbHON
KHCJIOTHOCTH MOJIOKA.

KucnoTtHocTh CBEXero MoJjioka HaxoauTcss B mpeaenax 16-18 °T. Omna
o0yCIaBIMBAETCSl KUCIOTHBIM XapakTtepoMm OeinkoB (4-6°T), dochopHOKUCTBIME U
JTUMOHHOKUCIBIMU cotisiMu (9-13°T) u kucnoramu (1-3°T).

N3mepsieTcs TuTpyeMas KUCIOTHOCTH B rpanycax Tepnepa. Ilox rpagycamu
Tepnepa (°T) noHuMarOT 00BEM BOJAHOTO PACTBOpPA TUAPOOKHUCHU HATPHUS MOJISIPHOU
xonuenrpamuu 0,1 Momw/aM°, HeoOXomuMbli i HehTpammsamuu 100 r (cm?)
HCCIIeTyEMOTO MTPOAYKTA.

[Io BenMuMHE KHUCIOTHOCTU CYISAT O CBEXECTH MOJIOKA, ONPEICISIOT
MIPUTOHOCTH MOJIOKA K miepepadboTke. KHCIOTHOCTH OnpeIessitoT B CBEKEM MOJIOKE HE
paHee dem uyepe3 1,5-2 yaca mocne J0€HHUs, TaK KaK B MapHOM MOJIOKE MHOTO
VIJICKUCIIOTHI W KUCJIOTHOCTh B 3TOM cCiydae OyzaeT 3aBwimieHa. [lpw xpaneHuw
YTIEKUCIIOTa pa3pylIaeTcsi U KUCIOTHOCTh HOPMATU3YETCS.
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Ha BennumHy TUTpyeMOI KUCIOTHOCTH OKa3bIBAIOT BIUSHUE WHIUBUYJIbHbIE
OCOOCHHOCTH M COCTOSIHUE 3J0POBbSI KOPOB, YCIIOBHUSI UX KOPMJICHUSA, CTaJus
JaKTalluu, JIJIUTEILHOCTh M YCJIOBHUS XpaHEHUs Mojioka. Hampumep, moBbllieHUE
TUTPYEMON KHUCIOTHOCTU MPOUCXOAUT MPU CKAPMIIMBAHUU KOPOBAM H30BITOYHOTO
KOJIMYECTBa KOHLIEHTPUPOBAHHBIX KOPMOB, KOPMOB C IMOBBIIIEHHONW KUCIOTHOCTHIO,
npu AepuIuTe MOBapeHHOM coin. Takke MOBBIIIEHUE KUCIOTHOCTH HA0II0AaeTCsl IPU
anua03ax, KeTo3ax M HapylIeHUAX OelIKoBOro oomeHa B opranusme. [1oBbIIEHHYIO
TUTPYEMYIO KHUCJIOTHOCTh uMeeT MmoJio3uBo (40°T). IloHmkeHHe KUCIOTHOCTH
MIPOUCXOINT B KOHIIE JIAKTAINH (CTApOJOMHOE MOJIOKO), P 3a00I€BaHUSIX MACTUTOM,
aJIKaja030M, JIEHKO30M.

KuciaoTtHocTs MoJIOKa THUTpyeMass — 3TO O00BEM BOJHOIO pacTBOpa
TUIPOOKHCH HATpus MOISApHOM KoHueHtpamuu 0,1 mons/nM® (0,1 H), HEOOXOAMMBIH
s Heitrpamuzanumu 100 cM® Monoka, pa30aBiIe€HHOrO B [Ba pasa BOJOM IIpu
uHAMKaTope dheHondraienHe.

Tutpyemyto kucinoTHOCTh onpenenstor corsiacio ['OCT P 54669-2011 Monoko
Y TIPOJIYKTHI TIepepabOTKH MOJIOKa. MeTO bl ONpeACICHHUS] KUCIIOTHOCTH.

IHoaroroBka k aHaIU3Y.

Obopyooeanue u peakmuesi: konba Ha 100 — 150 cm®, munerkn na 1, 10 u 20
cM?, 2,5%-blii paCTBOP CEPHOKKCIIONO KOOAIbTa, JUCTUILIMPOBAHHAS BOA.

IMopsiiok NPUTOTOBIEHHS ITAJIOHA OKPACKHU IJIA MOJIOKA. B kon0y oT™MepHThH
nunerkoir 10 cm® momoka, 20 cm® muctmimposanHoil Boasl U 1,0 cm® 2,5%-blit
pacTBOpa CEPHOKHUCIOro Kobanbpra. CMech TmaTeabHO nepemeniarb. Cpok XpaHEHUS
ATaJIOHa OKpacku He OoJiee 8 4acoB MPU KOMHATHOW TEMIIepaType.

IIpurorosienue 1% cnuproBoro pacreopa ¢genoidpraienna.

Ob6opyoosanue u peaxmussl: Koa6a na 100 cM® ¢ npuTepTOl IPOOKOM, S THIIOBEIN
cnupT pekTudukoBaHHbIN (96%), TUCTUILTMPOBAHHAS BOJIA, BEChI, IHIMHIP Ha 5S0-100
oM’,

IMopsinox npuroroBaenusi. B Mepuyro koia0y nmomeniaroT 1 r penondranenna,
n00aBIAOT 73 CcM® DTUIOBOTO CIHPTA, 3aKphIBAIOT NPOOKOM U aKKypaTHO

nepemMennBaroT. O0beM pacTBOpa JOBOIST 10 METKH TUCTHILTUPOBAHHOM BOJIOM.

YcraHoBjieHue TUTpa megoun. JlJis MpoBeNeHUs aHajdu3a HUCIOIb3YIOT
pactBop wmenoun ¢ 0,1 mons/am® (0,1 H) KOHLEHTpanue. PacTBOp MOXKET U3MEHSTH
CBOI0 KOHUEHTpALIMIO TMPU XPaHEHUH, TMOATOMY TMEpell HCMOJIb30BAHUEM
PEKOMEHAYETCSI IPOBEPUTH €ro Ka4ecTBO. JJist 3TOro OnpeaesnsitoT TUTP.

Ob6opyoosanue u peakmuesl: xonda Ha 100 — 150 cm®, nmunetkn ¢ mo3aTtopom Ha
10 cm?, Gropetka, 0,11 pactBop HySOy, 1,0%-b1ii cimpToBOii pacTBop (eHondTanenna,
pactBop NaOH ¢ ycTtaHaBiuBaeMoW KOHIIEHTpaLKEH.
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IMopsaok onpeneneHnst TUTPA MIET0YH.

1. B konbOy Ha 100 — 150 cm® BHocum 10 cm® 0,1 pactsopa H,SO4 u 2-3
Karau QeHoadTanenHa.

2. TutpyeM coxepxumoe KOJIOBI A0 TMOSABJIECHHS  Ci1ab0-pO30BOrO
OKpaluBaHus ucciexyemMbiM pactBopom NaOH.

IIpuMeHeHHe MONIPABKM:

IIpumep: ecmu nva 10 cm® 0,1n H,SO4 momwio 9,5 em® pactBopa NaOH, 310
3HAUUT, YTO KOHLIEHTPAIUS IIEJIOYH BBILIE HOPMBI.

PaccuuteiBaeMm nonpasky: 10 : 9,5 =1,05.

[Ipeanonokum, 4To IPU ONpPEAEIEHHH KUCIOTHOCTH Ha 10 cM® MojIoKa OBLIO
u3pacxonoBano 1,8 cM® menoun, a Tak Kak ee KOHIEHTPAIUS BBIIIE HOPMBI BBOIAUM
nonpasky: 1,8 x 1,05= 1,9 cm®. Orcrona ciemyer, 94T0 KHCIOTHOCTh HCCIIETYEMOTO
MoJI0Ka cocTaBiiseT He 18, a 19°T ¢ yueroM BBEZIEHHOM MONPaBKH.

OnpenesieHne THTPYeMOil KHCJIOTHOCTH MOJIOKA.

Ob6opyoosanue u peakmuévi: kondoa Ha 100 — 150 cm®, mumetkn Ha 10 1 20 v,
oroperka, 0,1H pactBop NaOH, 1,0%-b1ii crnmpToBOil pacTBOp (peHondTanenHa,
TUCTUJLIMPOBAaHHAs BOJA.

ITopsimox nmpoBegeHUs AHAJIU3A.

1. B x016y orMeputs numeTkoi 10 cm® monoka u 20 cM® qUCTHIIMPOBAHHON
BOJIbI. B cMech no6aButh 3 karu denondranentHa

2. 13 OropeTkH 1o KarwisiM MpruOaBUTh B KOJIOY, TPHU MTOCTOSSHHOM MTOMEIIIUBAHUH,
0,1 1 pactBop NaOH 10 nosiBiieHus ciabo-po30BOro OKpaliuBaHusI.

3. KonmnuecTBo mienoyn nomeamed Ha TATPOBaHUE YMHOXKUTh Ha 10, 310 u
OyzleT BeIMYMHA KUCIIOTHOCTH, BhIpaXkeHHas B rpagycax TepHepa.

IIpenenbHasi KHUCJIOTHOCTH MOJOKa — OTO MAaKCHMAaJbHO JIOMyCTHMAas
KHCJIOTHOCTh, TP KOTOPOM MOJIOKO TNPUHUMAETCS OT chaTumka. OmnpenencHue
MPEACIbHON KUCJIOTHOCTH YMPOIIAET MPU MAaCCOBOM MPOBEPKE MOJIOKA COPTHUPOBKY
ero cornmacHo ['OCT P 52054-2003 Monoko KOpoBbe cbipoe. TexXHUUYECKHE yCIOBUS,
TpeOOBAaHUAMH KOTOPOTO YCTAaHOBJICHA IS BBICIIETO W IMEPBOTO COPTAa THTpyeMas
kucioTHOCTh 16-18°T, nmns Broporo - 16-21°T. Takum oOpa3zoM, mpeaesbHas
KUCJIOTHOCTbh MPH JCJICHUU MOJIOKA Ha COPTOBOE U HECOPTOBOE cocTaniseT 21°T.

Obopyoosarue u peakmugwvl. TPOOUPKH, MITATUB JIJIsl TPOOUPOK, MUTICTKH HA 5
u 10 cm®, 0,11 pactBop NaOH, 1,0%-w1ii cnmproBoii pactBop (enoadranenna,
JTUCTUJUTMPOBaHHAS BOJA.

IMopsinok mpoBeaeHUs aHAJIN3A.

B npobupky ormeputs 5 cm® momnoka, 1,05 ecm® 0,11 pactsopa NaOH u 10 cm®
TUCTUJUTMPOBAHHOMN BOJIBI, T0OABUTH 3 Karutu deHoTanienHa.
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Ecnu pactBop 6J1€JHO-pO30BOr0 1BETA — KUCJIOTHOCTh cocTaBisieT 21°T, ecnu
pacTBOp HE PO30BEET — KHUCJIOTHOCTh Bbimie 21°T, a ecnmu mmeer SPKO-pO30BOE
okpammBanue — Hwke 21°T. Ha npenenbHyro kucnotHocTs paBHyro 20 °T, aHanus
IPOBOAT AHAJIOTUYHO, HO B pacTBOp BBOAAT 1,0 cM? 0,11 pactBopa NaOH.

3amanue 1. Onpenenure TUTPYEMYIO U NPEACIBHYI0 KHUCIOTHOCTH MOJIOKA,
pe3yibTaThl aHau3a 3anuimmrte B Tadauiyy 12. ComocraBbTe pe3ysibTaThl U clieIanTe
BBIBO/IbI.
Tabnuna 12 — Pe3ynbrarsl aHalin3a KUCIOTHOCTA MOJIOKA

[Tpoba

Tloka3arennb 1 5 3

KoJIMyecTBO 1IEI04HU IIPU TUTPOBAHHUH, CM°

Tutp menoun

Tutpyemasi KUCIOTHOCTb, °T

[IpenenbHasi KUCIOTHOCTD

O6sweMm 0,1 1 pactBopa NaOH, cm®

L[BeT coep>KUMOro NpOOUPKHU

Pesynbrar

KOHTPOJIbHBIE BOITPOCHI

1. Uem oOyciaBiuBaeTcsi KHCIOTHOCTh CBEXero moJjioka. Hackoibko rpagycos
MOBBIIIAET €€ KaXIbli1 KOMIIOHEHT?

2. YUto noHuMaroT noja rpagycom TepHepa?

3. UTO NOHUMAIOT MOJ TUTPYEMOUM KUCIOTHOCTHIO MOJIOKA?

4. JIng 4ero v Kak rOTOBAT 3TAJIOH OKPACKH MOJIOKA?

5. TexHuka onpeneneHuss TATPYEMOM KHCIIOTHOCTH MOJIOKA.

6. BeauunHa TUTpYyEMOIl KUCIOTHOCTH JJIsl MOJIOKA, pealii3yeMoro Ha nepepadoTky.
7. Kak yCcTaHOBUTH TUTpP LIENOUYN?

8. UTo mOHUMAIOT O/ NPEAETLHON KUCIOTHOCTBHIO MOJIOKA?

9. TexHuka onpeaeneHus NPEAEIbHON KUCIOTHOCTH MOJIOKA.

10. C xakoil 11e/1bI0 ONPEAEISIOT MPEIETbHYI0 KUCIOTHOCTh MOJIOKA?

TEMA 8. METO/IbI OITPEJIEJIEHUSI TEPMOYCTOMYNUBOCTH,
BAKTEPUAJBHON OBCEMEHEHHOCTHU U YUCTOTHI MOJIOKA

Llenv 3amamus: OCBOUTb METONUKH OIPEACIICHHUS TEPMOYCTOMYHUBOCTH,
OakTepralbHOW 00CEMEHEHHOCTH U TPYIIIBI YUCTOTHI MOJIOKA.

TepmoycToituuBocTh MOJIOKA. [Ipy OLEHKE MOJIOKAa Ba)XHO yCTAaHOBUTH
€ro TEePMOYCTOHYMBOCTh, 3TO HEOOXOMUMO, JJIsi TOrO 4YTOOBI OMPEIEIUTh €ro
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NOPUTOJHOCTh UL BBICOKOTEMIIEpATYpHOM  00pabOTKM TpU  MPOU3BOACTBE
CTEPUJIN30BAHHOT'O MOJIOKA U MOJIOYHBIX KOHCEPBOB.

TepmMoycTOHYMBOCTE MOJIOKAa 00yCTIOBJI€HA OEJIKOBBIM M COJIeBbIM OanmancoM. K
CHIJKEHUIO TEPMOYCTOMYHMBOCTH IPHUBOAMT IOBBIIMIEHUE KHUCIOTHOCTH MOJIOKa B
pe3yabTaTe pa3BUTHS MUKPODIOPHI, HECOATAHCUPOBAHHOCTh PALIMOHA KOPMJICHHS 10
MUHEpPAIBHOMY COCTaBY (COOTHOIIIEHUE MEXTy KaTHOHAMU U aHHMOHAMH), TIOTIaJJaHNE B
TEPMOYCTOMYMBOE MOJIOKO aHOPMAaJIbHOTO (MOJIO3MBO, CTapOJOMHOE, MAaCTUTHOE
MOJIOKO), UMEIOIIETO CIBUT COOTHOILICHUS MEXKTy Ka3€THOM U CIBOPOTOYHBIMU O€IKaMU
B CTOPOHY IIOCIEIHUX, [UIMTEILHOEC XPAHEHHWE MOJIOKA IPM HU3KUX TeMIIeparypax,
YBEIIMUYEHHUE pa3Mepa Ka3eMHOBBIX MULIEILL.

Tepmoycmotiuusocms ChIpOro MOJIOKa onpeneisitor B coorBeTctBuu ¢ ['OCT
25228 Moioko U ciiuBKU. MeTos onpeeieH sl TEPMOYCTOMUMBOCTH MO aIKOTOJIBHON
mpooe.

Obopyoosanue u peakmuenl: Jamky [leTpy, MUNeTKH Ha 2 cM° I CIIUPTa U
MOJIOKa, ATHJIOBBIA cHUpT ¢ KoHueHTparmen 80, 75, 72, 70, 68% npuUroToBjIE€HHbIE
COTJIaCHO MPHUJIOKEHHUIO b.

IHopsizok npoBeeHUs aHATU3A.

L. B uncryro cyxywo uamky Iletpy moMecTuTh 2 CM® HCCIEAYEMOTO
MOJIOKa U JOOABUTh 2 CM° STUIIOBOTO CIIMPTa TpeOyeMoii KoHIeHTparuu. KpyrossiMu
JBUKEHUSIMUA CMECH TIIATEIILHO MepEMENIaTh U OCTABUThH B IOKOE HA 2 MUHYTHI.

2. OcMOTpeTh KOHCUCTEHIIMIO CMECH. ECnu Ha JIHE Yallkyd Npu CTEKaHUHU
CMECH He OOHApY’KaTCs XJIOMbsI OeJIKa, TO MOJIOKO BBIIEP)KMBAET AJIKOTOJILHYIO MPO0Y.

3. B 3aBUCMMOCTH OT TOTO, TP KAKOM KOHILIEHTPALUH PacTBOpa ATUIIOBOTO
crupTa HEe OOHApPYXUBAIOTCA XJIOMbs O€lKa, MOJOKO MOAPA3NENSAIOT Ha MATh TPy
(Tabmuna 13).

Tabnuua 13 — I'pynnsl TEpMOYCTOMYUBOCTH MOJIOKA IO aJIKOTOJILHOM Mpode

Ipyrima KOHIIeHTpaIys 3TUI0BOTO CIIHPTA, [1I0THOCTB CIIUPTA TIPH
% temneparype 20°C, kr/m>
I 80 859,3
1T 75 872,8
111 72 880,5
v 70 885,5
\ 68 890,4

Ilpumep: Tpu TPOBEAECHUM AJKOTOJIBHOM MPOOBI MCIOJIB30BAIM CIHUPT C
KoH1eHTparmeit 80%, mpu 0CMOTpe KOHCUCTEHITUN CMECH OOHAPYKUITH XJIOThsI OeTKa.
AHaNOrMYHyl0 KapTHHY HaOMoJaid Npyd CMEIIMBAaHUM MOJIOKA CO CHUPTOM
KOHLEHTparue 75%, HO pyu CMENIMBAHUU MOJIOKA CO CIIMPTOM C KOHLIEHTpauuen 72%
XJIONbEB He OOHapykuiau. M3 pe3ynpTaToB aHaiM3a cieayeT, uTo Mojoko mmeer III
IpyHIly TEpMOYCTOMYHBOCTH.

Cnenyer OTMETHTb, YTO IJsi NEpPEepabOTKM MPUTOJHO MOJIOKO BCEX TpyII
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TEPMOYCTOMYMBOCTH, HO JUIsl BBIPAOOTKU CTEPUIM30BAHHBIX MPOAYKTOB HCHOJIb3YIOT
Mos0KoO I - III rpynm, a 11 npoayKToB neTckoro nuranus He Huke 11 rpymmesr.

bakrepnanbHasi 00CeMEHEHHOCTh MJIM KOJMYECTBO 0aKTepHid B MOJIOKe.

baktepun, mnomaBImIMEe B MOJOKO, BBIACIAIOT (QEpPMEHT pedykmaszy, B
CBEKEBBIJIOGHHOM MOJIOKE pedykma3zwl HET. IloaToMy 00 oOmieit OGakTepuaibHOU
00CEMEHEHHOCTH MOJIOKAa MOXHO CYAUTh MO HaJU4YUI0 JAHHOTO (QepMeHTa.
Peoyxmasza ciocobHa o0ecriBeunBaTh J00aBICHHBIC K MOJIOKY CJIa0ble OpraHUYeCKue
KpacUTEeNIW, HANpUMEp, pe3asypur WIA Memunenogyio cuHb. (OOecuBeYnBaHUE
OKpPAaCKH MPOUCXOJIUT TeM ObICTpee, yeM OOJIbIIe B MOJIOKE pedyKmassl, a 3HAUUT, U
OakTepuil. B cBsI3u ¢ 4yeMm 1o pedykmasnoii mpoOE CyIIT O CaHUTAPHBIX YCIOBHSIX
IIOJIyYEHHSI MOJIOKA U O €r0 CBEXKECTH.

bakrepuansuyto o6cemeHeHHOCTD onpeaesnsatoT B coorBerctBuu ¢ 'OCT 32901-
2014 Mosioko u MoJIouHas MPOYKIMs. MeToIbIl MUKPOOHOJIOTHYECKOTO aHAIH3a.

Obopyoosanue u peakmugsl: peAyKTa3HUK (BOJsTHAS OaHs ), CTEPHIIbHBIC TUTIETKH
Ha 1 u 10 cM®, crepuiibHBIE IPOOUPKH, CTEPHIILHBIE PE3UHOBBIE IPOOKH, ackl, 0,014%
pacTBOp pe3a3ypHHa, IITATUB JI1 IPOOUPOK.

lloozomoexa nocyovl. BBIMBITYIO W BBICYIIEHHYIO IOCYJly CTEPUIU3YIOT B
CyHmuiIbHOM miKkady npu temneparype 175+5°C B Teuenue 1 4, wim npu Temmeparype
160+£5°C B Teuenue 2 4, yamku [leTpu, MUNETKU U T.I. CTEPUIU3YIOT 3aBEPHYTHIMU B
OymMary Wi B METAUIMYECKUX I[IeHajmaxXx. B KOHeI] MUIeTKH MpeaBapUTeIbHO
BKJIAJILIBAIOT KyCOUEK BaThl. Pe3WHOBBIE MPOOKH CTEPWIM3YIOT B aBTOKJIABE
3aBepHyThiIMH B Oymary. Ilpum orcyTcTBUM 0OOpyAOBaHMS [Jsl CTEPUIU3ALUU
JIOMYCKAETCA MCIOJb30BaTh TOCYAYy M PE3WHOBBIE MPOOKH, MPOKUIISIYEHHBIE B
JTUCTUJUIMPOBAHHOM BOJIE HEMOCPEACTBEHHO MEpes] HUCHbITaHueM He MeHee 30+1
MUHYT.

IHopsiiok mpoBeeHUs aHAIM3A:

1.B crepuibHYI0 IpOOUPKY OTMEPHUTH IHUIETKOM 1 cM® pacTBOpa pe3asypuHa
10 cm® mooxa.

2.3aKpeITh  NMPOOUPKY PE3UHOBOM  CTEPUIILHOM  MPOOKOM, MeJIECHHO
repeBopaunBas €e Tpu pasa, epeMeniarb COAEPKUMOE U MOCTaBUTh B PEAYKTA3HUK C
temnepaTtypoid Boasl 37 = 1 °C. YpoBeHb BOJIbI B BOASHOM 0aHe JOKEH ObITh HA YPOBHE
KUJKOCTU B MPOOUPKE WM YyTh BhIIE. Ha mpoTshkeHUM aHaiii3a MPOOUPKU JOJKHBI
OBITh 3aIUINEHBI OT CBETA MPSMBIX COJHEUHBIX JTy4YeH, TOITOMY PEIyKTa3HUK JTOJIKCH
OBITh 3aKPBIT. Bpems morpyxeHust IpoOUPOK B PEIYyKTa3HUK CYUTAIOT HAYAJIOM aHAJIN3a.

3.Uepe3 oMH 4Yac OT Hayalia aHAJIN3a, HE BCTPSAXUBAas U HE NEpEeBOpauMUBas
npoOUpKYy, YyCTAaHOBUTH HW3MEHEHHEe okpacku (tabnuuma 14). IlosBieHue
OKpalllUBaHHWS MOJIOKa TMpU BBIHUMAHUU NPOOUPOK U3 TepMocTaTa MU TpHU
BCTPSIXMBAHUU HE YUUTHIBAIOT.
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Tabnuua 14 — Omnpenenenue yucia OakTepuil B MOJOKE M YCTAHOBJIEHUE €r0

kiacca'?
OpueHTHPOBOYHOE
[IponomKuTENBHOCTD .
Kiacc Okpacka MoJioKka KOJIMYECTBO OaKTEpHii B
M3MEHEHHUS [BETa 3
1 cm” MosI0Ka
I UYepes 1 yac OT cepo-CupeHeBO 10 CUPEHEBOM
Jlo 500 ThIC.
co c1a0bIM OTTEHKOM
II Uepes 1 uac CupeneBasi C p030BbIM OTTEHKOM
p p P Bbonee 500 Toic.
WJIH SIPKO-PO30Bast

Ipumeyanus: 1. IIpoOsl ceiporo Mosioka uepe3 1,5 4 BBIAEPKKH C OKPACKOH OT Cepo-CUPEHEBOU
JI0 CHpPEHEBOH O ciabbIM CepbIM OTTEHKOM HMEIOT OpPUEHTHUPOBOUYHYIO OaKTepUaIbHYIO
obcemenernHocTh MeHee 300 Tric. 2. [IpoObl chiporo Mosioka uyepe3 1 4 BBIIACPKKH C OKPACKOM OT
0JIeTHO-PO30BOM 10 OEJION UMEIOT OPHEHTUPOBOYHYIO ODaKTepHUaIbHYI0 00CEMEHEHHOCTh Ooiee 4
MJTH.

Yucmoma monoka. B coorBerctBuu ¢ tpedoBanusmu ['OCT P 52054-2003
Monoko KOpoBbe ChIpoe. TEeXHHMYECKHE YCIOBUS, MOJOKO JOJDKHO OBIThH
npoGUIBTPOBAHO WJIM OYHUILIEHO OT MEXaHWYECKUX Npumecedl. B cBsi3u ¢ »TuM B
MOJIOKE ONpPENEIAT TPYyNIy YUCTOTB. MeToJ OCHOBaH Ha OTACICHUU
MEXaHHYECKON MPUMECU U3 JO3UPOBAHHOU MPOOBI MOJIOKA MyTEM MPOIIC)KUBAHUS
yepe3 GuIbTp U BU3YAIbHOTO CPaBHEHUS HalUUMs MEXaHUUECKUX MpUMeced Ha
bunbTpe ¢ 00pas3om cpaBHeHHSI. UUCTOTY MOJIOKA OMPESSIOT B COOTBETCTBUU C
I'OCT 8218 Monoko. Metoa onpeesieHust YuCTOTHI.

Omnpenesienne rpynnbl YMCTOTHI.

Obopyoosanue u peakmugvl: TPUOOP NI ONPENENCHUS YUCTOTHI «Pexkopm»
(pucynox 11), ¢buibTpbl M3 TMOJOTHA WIIONPOOUBHOTO TEPMOCKPEIIEHHOTO
Marepuana 1ius (GUIBTPALMU MOJIOKA, MOCyJa MEpHas BMECTUMOCThIO 250 cm?,
€MKOCTB JUI cOopa mpo(UILTPOBAHHOTO MOJIOKa He MeHee 250 cM>, GaHs BoasHAs,
ATAJIOHBI JJIs1 ONIPEICIICHUS TPYIIIbI YUCTOTHI.

Pucynoxk 11 — [Ipubop Ay onpeaeneHust 4uCTOTh MOJIOKA
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Ilopsook nposedenus ananuza:

1. [Ipubop nns onpeneneHuss YucToThl «Pekopa» 3aKpenuTh Ha KECTKON
MOBEPXHOCTU, TaK YTOOBI MOJ BOPOHKON MOXHO OBIJIO Pa3MECTHUTh €MKOCTh IS
cbopa MoJokKa.

2. OuibTp BCTaBUTH B IPUOOP I1aJAKON MOBEPXHOCTHIO KBEPXY.

3. Oro6pars 250 ¢M® XOpOIIO MEPEMEIIAHHOIO MOJIOKA, HOAOTPETH M0
temnepaTypbl 35+£5°C u BBUIMTH B COCY/l ITpubopa.

4. [To okonuanuu punbTpoBaHusd GUIBTP BBIHYTH U MOMECTUTH HA JIUCT
HEMPOMOKaeMoil OyMaru Win B LIEHTP 3TaJOHA JIJIsl OMPEIeTICHUS TPYIIIIbI YUCTOTHI.

3. B 3aBHcHMOCTH OT KOJIMYECTBAa MEXAHHMYECKUX MpHUMeceil Ha QUiIbTpe
MOJIOKO MOJAPA3JENSIIOT Ha TPU TPYMNIbl YUCTOTHl MYyTEM CpaBHEHHS (PUiIbTpa ¢
obpasznowm (Tabauma 15).

Ta6nuna 15 — XapakrepucTuka rpyni Y4UCTOTHl MOJIOKA

I'pynma
Py OO6pazen cpaBHEHUS XapakTepHuCcTHKa

YUCTOTBI
Ha ¢unpTpe OTCYTCTBYIOT YacTULBI MEXaHHUYECKOM

Mepras npumMecu. Jlonmyckaercs Uil CbIpOro MOJIOKAa HAJIMYME Ha
¢unbTpe He Oosee IBYX YaCTHI MEXaHUYECKOW MPUMECH
Ha  ¢dunptpe  ummerorcs OT/EJIbHbIE  YaCTHIIbI
MeXaHU4YecKou nmpumecu (1o 13 gyactu

Bropas p (n )
Ha ¢unbprpe 3ameTHBIH OCAJOK YaCTHI[ MEXaHUYECKOM
npuMecH (BOJIOCKH, YaCTHUIbl KOPMa, MECKa)

Tperps

[IBeT ¢unbTpa OOMKEH COOTBETCTBOBATH ILIBETY MOJIOKA, NMPHU H3MEHEHUU
1uBeTa (UIbTPa, HE3aBUCUMO OT KOJIMYECTBA HA (PUIBTPE MEXaHUUECKUX MTPUMECEH,
MOJIOKO OTHOCST K TPEThEH I'PYIIIE YACTOTHI.

3apanme 1. Onpenenure TePMOYCTOMIMBOCTh MOJIOKA. Pe3ynbTaThl 3anuimmre
B Tabmuiy 16. Chenmaiite 3akiar04eHHE O BO3MOXKHOCTH BBICOKOTEMITEPATYPHOM
00pabOTKH MOJIOKA.
Tabnuua 16 — TepMOyCTOWYHNBOCTH MOJIOKA

[IpobGa

IToka3zarens I 5 3

MaxkcumanbHass KOHLIEHTpAIMsl ATUIIOBOTO CHHPTa, NPH
KOTOpO#1 XJ10mbs Oeika He 00pa3yroTcs

['pynma TepMOyCTONYUBOCTH
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3aganue 2. [IpoBenuTte aHanM3 MOJIOKAa HAa OaKTEpUAbHYI0 00CEMEHEHHOCTD
IIpY IOMOUIM pe3a3ypHuHa. Pe3ynbrarsl aHanu3a 3aHecuTe B Ta0uiry 17.
Tabmuma 17 — baktepuanbHas 0OCEMEHEHHOCTh MOJOKAa M €ro MeXaHWYecKas
3arpsiI3HEHHOCTD

[Tpoba

Tloka3arennb ‘

1 2 \ 3

BaKTepI/IaJIBHaH 00CEMEHEHHOCTh

[IBet uepes 1 yac

EaKTepI/IaJ'IBHaH 06C€M€H€HHOCTB, KJ1accC

Yncno 6akrepuanbHbIxX Kinetok, KOE Teic./cM?

3anH3HeHHOCTB MOJIOKd MCXAHUYCCKHUMU ITPUMECAMU

['pymma 4ucToThl | | |

3aganue 3. M3yunte METOOUKY ONpPEACICHUS MEXaHUUYECKOM 3arpsi3HEHHOCTH
MoJioka. Onpenenure MEXaHUYECKYIO 3arps3HEHHOCTh MOJIOKa. Pe3ynbTaThl aHamusa
3aHecuTe B Ta0IuIy 17.

KOHTPOJIBHBIE BOITPOCHI

1. C xako¥ 1ebI0 ONpenesaoT TEPMOYCTONYMBOCTh MOJIOKA?

2. @aKTOpBI, BIUSIOIINAE HA TEPMOYCTOMYUBOCTh MOJIOKA.

3. CylmHOCTh METO/1a ONPEEICHUS TEPMOYCTOMYMBOCTH IO AJIKOTOJILHOM MTpooe.

4. CKOJBKO TPyl TEPMOYCTOMYMBOCTH MOJIOKA Pa3IndarOT?

5. Kak ucnosip3ytoT MOJIOKO € pa3HBIMHU IpyNIaMyu TEPMOYCTOMYUBOCTH ?

6. Uto Takoe penykTasa U pe3azypuH?

7. CyImHOCTb peIyKTa3HOU MPOOHI.

8. Texuuka omnpeneneHuss OakTepuanibHOH  OOCEMEHEHHOCTH  MOJIOKa €
HCITOJIb30BAaHUEM PE3a3ypHrHa.

9. HackoibKO TOYHBIM MOXHO CYUTaTh METOJ ONpelNeNeHUs OaKkTepuanbHOU
00CEMEHEHHOCTH MOJIOKA C UCIIOJIb30BAaHUEM pe3a3ypuHa’?

10. TexHuKka onpeneneHnst YUCTOTHI MOJIOKA.

11. CxkonpKO rpynn 4ucTOTHl MOJIOKA Pa3InyaroT?

TEMA 9. COMATHYECKHE KJIETKHN B MOJIOKE. METO/IbI
OINPEJAEJIEHUA

llejlb 3aHAmusA: OBHAKOMUTBCS C METOAAMU OIIPCACIICHUA COMAaTUUYCCKUX KIICTOK
B MOJIOKE.

ComaTHuecKkue KJIETKH — 0OTO KIETKH, COCTaBISIOIIME Telo (coma)
MHOTOKJIETOYHBIX OpPraHMu3MOB W HE IMPUHUMAIOIIME Yy4YacTUsi B IMOJOBOM
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pPa3MHOXKEHUHU (BCE KJIETKM >KMBOTHOTO WJIM PACTEHUS 3a UCKIOYEHHMEM IIOJIOBBIX
KJIETOK).

CyniecTBYIOT CIEIYIOLIME METO/IbI ONPEAEICHUS] COMATHYECKUX KIIETOK:

1. MMKpPOCKOITUYECKU .

2. BUCKO3UMETPUYECKUH.

3. KoHlyKTOMETpUUECKHIA.

4. ®nyopecueHTHasi MUKPOCKOIHS (0NTO(IyOpOMETPUUECKH).

Mukpockonuueckuti.  OnpeneneHHbli  00beM  MOJIOKa,  IOJJIEKALIETo
WCTIBITAHUIO, PACTIPENEIIAIOT TOHKMM Ma3KOM I10 ITOBEPXHOCTH MPEAMETHOIO CTEKJIA.
Ma30k cymar, OKpalmBaroT U 10l MUKPOCKOITOM IOJICUATHIBAOT YUCIIO OKPALLIEHHBIX
KJIETOK. KOIM4yecTBO COMAaTHMYECKHMX KIETOK ONpeaessitoT B 1 M MOJOKAa,
IIOCPEACTBOM YMHOXKEHUSI COCYMTAHHOI'O Ha ONPEIEICHHON IUIOIIAJA Ma3Ka 4yucia
KJIETOK Ha KO3 (UIIMEHT Mepecyera.

Buckosumempuueckuu. MeToj, OCHOBAaH HAa WM3MEHEHHHM WM COXPAaHEHUU
KOHCHUCTEHIIMH MOJIOKA IIPU CMEIIMBAHUU ¢ peareHTamu (mpemnapat «MacTtornpum»).

B aynouxky mmactuaku IIMK (pucymok 12) BHocar 1,0 cM® TmiaTensHo

3

nepeMenianioro Mosioka u jgobasisitor 1,0 cm® 2,5%-ro BOJHOTO pacTBopa

«Macrtonpumy.

Pucynok 12 — ITnactuna Mmonounast koHTpoJibHas (ITMK)

Mosoko ¢ nmpenapaToM MHTEHCUBHO MEPEMELINBAIOT CTEKISHHON NaJO4YKOW B
teuenne 10 cexyna. [lonyueHHyI0 cMeCh U3 JIYHOUKU TIJIACTUHKU MPU HEMIPEPHIBHOM
IepEMEIINBAHNN TOAHUMAIOT MAIIOYKOM BBEpX Ha 50-70 MM, ITOCIIE YEro B TEUEHUE HE
6osiee 60 CcexkyHI OIEHHMBAIOT pe3yJbTaThl aHain3a. KOJWYEeCTBO COMATHUUECKUX
KJIETOK YCTaHABJIMBAIOT MO KOHCHUCTEHIIMU MOJIOKAa B COOTBETCTBUM C TPEOOBAHUSIMU
Ta0uIe! 18.

Jlnst  Goilee TOYHOTO OMpENETICHUS KOJIMYECTBA COMATHUYECKUX KIIETOK
BHCKO3UMETPUYECKHUM METOJIOM HCIOJIb3YIOT BUCKO3UMETPHI (pucyHOK 13) m ux
aHaJIOTH, TJI€ TI0 BPEMEHU BhITEKaHUSI cMecH MoJioka U 3,5%-pacTBopa «Mactonpumy,
OnpeaesieTcsl KOIMYECTBO KJIETOK. YeM BbIIIE CKOPOCTh, TEM MEHBIIE COMAaTHUYECKUX
KJIETOK, 1 HA000POT.
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Ta6muma 18 — OnpeaeneHue KoJIU4ecTBa COMAaTHYECKUX KIIETOK

XapaKTepI/ICTI/IKa KOHCUCTCHIIMHM MOJIOKA

KomndecTBo comMmaTnuecKux KISTOK
B 1 CM3 MOJIOKA, TBIC.

OnHOpoHAs KUAKOCTh UIIH CIa0BIi CTyCTOK, KOTOPBIN
TSHETCS 38 NAJIOYKOH B BUIE HUTH

o 500

BrIpakeHHBIN CTyCTOK, IIPU NIEPEMELIMBAHUNA KOTOPOIO
XOpOIIO BHUJIHA BbIEMKA HA JHE JTYHOYKH IUIACTUHKU.
CrycTok He BBIOPACHIBACTCS M3 JIYHOUKU

ot 500 mo 1000

JIYHOYKH IJIACTUHKH

[110THBIN CTyCTOK, KOTOPBIH BHIOPACHIBACTCS MAIOYKOMN U3

csrie 1000

IIposedenue ananuza. 5 cm® pactBopa «MacTormpum» (CPOK XpaHEHHs PaCTBOPa
He Oonee cytok) u 10 cM® Momoka BHOCAT B cocyn BucKo3umerpa. CMech
nepeMmemBaroT 30+10 cekyHA B pPy4YHOM WM aBTOMAaTH4ecKoM pexume. llo
OKOHYAHUM TIEPEMEIIMBAHUSL OIPEACISIIOT KOJUYECTBO COMATHYECKUX KIIETOK IO
BPEMEHHU BBITEKAHMS CMECHU U3 Kammusipa. J{namna3on onpenenenus coctaiseT ot 90
teic. 10 1500 THIC. B 1 cM> 1 MPOJOJKUTEILHOCTh BhITEKaHUA OT 12 10 58 cexkyHn
(tabnuma 19). Tlocne mpoBeaeHus: aHanu3a, cocy] MpuOopa MOATOTABIUBAIOT JJIs

Pucynok 13 — Comaroc MuHu

MMOCJICAYIOIICTO aHAIn3a.

Tabnuma 19 — CooTBEeTCTBHE MEXKY KOJUYECTBOM KJIETOK U MPOJIOKUTEILHOCTHIO

BBITCKAHHUA CMECHU

KomnyectBo KomnuectBo
[TpoaomKUTENEHOCTD [TponomKUTEeTsHOCTD
COMATHYECKHUX COMAaTHYECKHX
BBITEKAHMSI, C 3 BBITEKAHMS, C 3
KJIETOK, TBHIC./CM KJIETOK, TBHIC./CM
ot 12,0 10 15,0 ot 90 1o 200 ot 32,0 no 34,5 ot 800 10 900
ot 15,0 mo 18,0 ot 200 mo 300 ot 34,5 1o 37,0 ot 900 mo 1000
ot 18,0 1o 21,5 ot 300 mo 400 ot 37,0 no 40,5 ot 1000 mo 1100
ot 21,5 10 25,0 ot 400 7o 500 ot 40,5 10 44,0 ot 1100 mo 1200
ot 25,0 no 27,5 ot 500 mo 600 ot 44,0 no 48,5 ot 1200 mo 1300

ot 27,5 mo 30,0

ot 600 o 700

ot 48,5 mo 53,0

ot 1300 mo 1400

ot 30,0 1o 32,0

ot 700 mo 800

ot 53,0 mo 58,0

ot 1400 o 1500
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Konoyxmomempuueckuui meton. OCHOBaH Ha U3MEPEHUH IJIEKTPOIPOBOIHOCTU
MoJioka. 3B€CTHO, YTO MPU BO3HUKHOBEHHH BOCIAJIUTEIBHOTO MPOIECCa B BBIMEHH
MU3MEHSETCS JIEKTPOIPOBOIHOCTb. /{151 MAaCTUTHOTO MOJIOKA XapaKTEPHO MOBBIIICHHUE
ColepKaHUsl HMOHOB XJIOpa, 4YTO MPUBOAUT K TOBBIILICEHUIO €ro YAEIbHOU
ANEKTPONPOBOJAHOCTH. /[JaHHBIM METOJIOM ONPEAEINSIOT HE KOJIMYECTBO COMATUYECKUX
KJIETOK, a CTENEeHb 3a00JIeBA€MOCTH MacTUTOM 110 1ikaine oT 0% (3mopoBoe) 1o 100%
(kmuHUYecKkud  macTuT). IS  U3MEepeHusl AIEKTPONPOBOJHOCTH  MCHOJIB3YIOT
oTeuecTBeHHbIE TPUOOPHL: «Muntek-3», « Jxcnept [Ipodu» (cMm. pucyHok 6 a).

@nyopecyenmuas MUKDPOCKONUSL (onmogryopomempuuecxuti). Jos
OTIpe/IeNICHUS] KOTUYECTBA COMATUYECKUX KIETOK ONTO(IYyOpPOMETPUUECKUM METOIOM
ucnonb3ytoT cuetunk komnanuu JeJlaans DCC (pucyHok 14). DTo nopTaTUBHBIM
ONTUYECKUI CUeTYMK C OaTrapelHbIM MHUTAHHEM, KOTOPBIA BBIIACT PE3YJIbTATHI
U3MEPEHU MEHee 4YeM 4Yepe3 MHHYTy. JUId IPOBENEHMsI aHaau3a HCIOJIb3YEeTCs
KacceTa ¢ HeOOJIBIIIUM KOJIMYECTBOM peareHTa, KOTOPbIH MPU CMEIIMBAHUH C MOJIOKOM
pearupyer C siipaMu COMaTHYECKUX KJIETOK.

Pucynok 14 — Ananuzatop comarnueckux kinetok DCC ¢ kaccetoit

CywyHocmb ananuza COCTOUT B TOM, YTO MOJIOKO TOJBEPraeTcs BO3JEHCTBUIO
3€JICHOTO CBEeTa B MPUOOpe W B pe3yJIibTaTe BO3HUKAIOT CUTHAIBI (hIyOpEeClECHIINN
(cBeTaTCS siapa COMATHYECKMX KIETOK TMOCJEe peakiuu ¢ peareHTom). CurHani
PETHCTPUPYETCST KaKk H300pakeHue, MO0 KOTOPOMY OTMPEIEISIETCS KOJIUYECTBO
COMATHYECKHX KJIETOK B MOJIOKE (TBIC./CM>).

Juanazon uzmepenuit — ot 10 ThIC. 710 4 MIIH.

Huamna3zon padoueit Temneparypsl oT 10 10 40 °C.

Texnuxa pabomwi Ha npubdope.

1.  Bxiouurte npubop nytem HaxaTus kHonku «On/Off». Ecnu npubop He
HCIIONB3YETCSl B TeueHue 2 MHUHYT, TO OH aBTOMATHYECKU OTKItouaercs. Ilepen
aHAJIM30M MOJIOKO OCTOPOKHO TIepeMeIIanTe, TeMIepaTypa MOJIOKa JOJIKHA OBITh B
nuanazone 10...40°C.
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2. BoiHbTEe KacceTy I aHalu3a W3 CBETOHENPOHHUIIAEMOI0 TaKeTra M|
MIOMECTHUTE BCACHIBAIOIINM OTBEPCTUEM B MPOOY MOJIOKA, 3aTEM HAXKMUTE MOPIICHb Ha
Kaccere. MOJIOKO JTOJKHO JOUTH A0 CEPENUHBbI TPEThEU NOPOKKH KacceTsl. [locie
3TOr0, KacCeTy MOMECTUTE B OTCEK MPUOOpPaA, TaK YTOOBI €€ BCAChIBAIOLIEE OTBEPCTHUE
ObL10 cneBa. [locie ycTaHOBKH KacCeThl 3aKPOUTE KPBIIIKY OTCEKA, TaK KaK OTKPBITAs
KPBIIIKa MOKET UCKA3UTh PE3yJIbTaThl U3MEPEHUSI.

3. Jlis Hadana aHanu3a, HaxkMmuTe KHONKY «Rumy». Jlucruieir mpu sToM
MOKAXET MPOXOKIACHUE PA3IMUHbBIX TANOB Mpoleaypsl namMmepenuit. [locne HaxxaTus
KHOITKM aKTUBATOP BIIaBIIMBACT MOPIICHb KaCCETHI TITy0ske B MuHAp. [lepemenienne
MOPIIHS MOPUBOJAUT K TPAHCHOPTUPOBKE MOJIOKA YEPE3 CUCTEMY CMECHUTEIbHOM
KaMepbl 1 U3MEPUTEIBHOE OKOIIKO, TOKa MOJIOKO HE TOMAET 10 0OpAaTHOIO KJIalaHa.

4. [To okoHYaHMU aHanW3a Ha AUCIUIEE MOSIBUTCS pE3yJIbTaT U3MEpPEHHUs (B
ThICSYaX INTYK), KOTOPBIM 3alUIIUTE, 3aTEM OTKPOMTE KPBIINIKY MpUOOpa, BBHIHBTE
KaccCeTy, a KPBIIIKY OTCEKa 3aKpOMTE.

3aganme 1. O3HaKOMBTECH C METOJAMH OMPEACICHHUS COMAaTUYECKHUX KIIETOK B
MOJIOKE.

3apanme 2. Onpenennure KOJIMYECTBO COMAaTHYECKUX KIIETOK B IMPo0ax MOJOKa
Ha npubope DCC. CaenaiiTe 3akiI04eHIE O KAYECTBE MOJIOKA U COCTOSIHUM 370POBbSI
cTaja.

3apanme 3. O1leHUTE COCTOSIHUE 3/I0POBbs cTaga. O00CHYHTEe HEOOXOIMMOCTh
MEPOIPUATHI ISl YIyUILIEHUS! CUTYallud C KaueCTBOM MOJIOKa.

1) Ilpu peanuzauuu MOJIOKAa HAa MOJIOYHBIM 3aBOJ B COOPHOM MOJIOKE
oOHapyxkeHo 280 ThIC./CM® COMaTUYECKUX KIIETOK.

2) Ilpu peanuzaumMu MOJIOKa HAa MOJIOYHBIM 3aBOJ B COOPHOM MOJIOKE
00HapykKeHO 647 ThIC./CM® COMaTUYECKUX KIIETOK.

KOHTPOJIbHBIE BOITPOCBHI

1. Llenp onpeneneHusi COMaTHYECKUX KIETOK B MOJIOKE.

2. MeToapl onpeeiCHUs] COMAaTUYECKUX KJIETOK.

3. KonudecTBO coMaTHYECKUX KJIETOK JIJIT MOJIOKa pa3HOro copra. MakcumaiabHO
JOMYCTUMOE KOJTMYECTBO KJIETOK B COPTOBOM MOJIOKE.

4. CylHOCTb BUCKO3UMETPUYECKOTO METO/1a ONPEETICHUS COMATHUYECKUX KIIETOK.

5. CymHocTh onTOhIyOPOMETPUIECKOTO METOJa OIPEACIICHUS COMATHYECKUX
KJIETOK.

6. CyurHOCTh KOHIYKTOMETPHUECKOTO METO/IA.

7. Kakoil u3 METOJ0B OMNpEIeICHUs] COMAaTHYECKUX KIIETOK SBJsETCS HauboJsiee
TOYHBIM?
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TEMA 10. OITIPEAEJIEHUE HATYPAJIBHOCTH MOJIOKA

Lenv 3anamus: HaAyYUTHCS ONPENETSATh XapakTep U CTeneHb (QanbcupuKamuu
MOJIOKA.

Obopyoosanue u peakmuevl: aHATU3ATOP MOJOKa, HAOOpP pPEAKTHBOB W
o00OpynoBaHusl ISl OMNpPENEICHUS TUTPYEMOM KHUCIOTHOCTH MOJOKA; MPOOUPKH,
nunetku Ha 5 cm?, 0,04%-bIi pacTBOp GPOMTHMOIIOIAY, CIMPTOBOM pacTBOP HOa.

[lox namypanvHocmso MOJIOKA IOHUMAIOT ONPEEICHHOE KOJIMYECTBEHHOE U
KaueCTBEHHOE COOTHOIICHUE BXOJSIIUX B €0 COCTaB KOMIIOHEHTOB B HEM3MEHHOM
COCTOSIHHH.

[IutaTenpHast HEHHOCTh MOJIOKA 3aBUCHUT OT €r0 COCTaBa, CTENEHU YCBOSEMOCTH
M KOJIMYECTBEHHOTO  COOTHOIIEHHSI  COCTaBHBIX 4YacTed  MexAy  CoOOil.
[IpeagHamepeHHOE U3MEHEHHE HATypAJbHBIX CBOMCTB MOJIOKA - JTOOABJICHUE KaKHX-
aM00 TMOCTOPOHHUX BEIIECTB WM YyJal€HHE €ro COCTAaBHbIX YacTell cuuTaeTcs
¢danscudukanueii. B danpcupunmpoBaHHOM MOJIOKE HapylIaeTcss COOTHOIICHHE
MEX/1y OTACIbHBIMU COCTaBHBIMHU YacCTSIMHU, CBOMCTBEHHOE HATYPaJIbHOMY MOJIOKY.
[Ipu mnopo3pennn Ha ¢anbCuPUKAIUI0 HEOOXOJUMO MOJYYUTh KOHTPOJIBHYIO
(cToiinoBas) mpoOy ISl CpPaBHEHUS €€ MOoKa3aTesel ¢ UCCIIeyeMbIM MOJIOKOM.

Ha ocHOBaHMM CpaBHUTEIBHBIX JAHHBIX JETIAETCS 3aKJIIOYEHHE O XapakTepe U
cTeneHu ¢gaabcuuKanuu.

Xapaxmep ¢anvcugpuxkayuu ONpenensieT KaueCTBEHHYI0 CTOPOHY 3TOrO
SBJICHUS, T.€. UTO 100ABJIEHO B MOJIOKO MJIM KaKH€ COCTaBHbBIC YaCTH yJIaJICHBI.

Cmenens ghanvcuguxayuu onpeaenseT KOIMUeCTBEHHYIO CTOPOHY, T.€. CKOJIBKO
100aBJIECHO WIH YJaJeHO (B IPOLICHTAX).

K nau6onee yacteim cinydasm anbCcuPuKauym MOJIOKa OTHOCSTCS CIIETYIOIIHE:

a) pa3zbaBiieHUE BOJIOM;

0) MOJICHATHE CIIMBOK WUJIK J0OaBIeHUE 00para;

B) OJTHOBPEMEHHO MOJICHITHE CIUBOK U pa30aBiieHHE 00paToM MM BOAOH
(nBoiiHas panbcuuKaims);

r) 100aBJICHUE IPYTUX MOCTOPOHHUX BEIIECTB (MYKH, KpaxMasa, COJIbI).

Jns ompeneneHuss xapakmepa u cmeneHu @ganvcuguxkayuu HEOOXOIUMO
OTIPEIIETUTh B KOHTPOJIBHOM 1 HCCIIeyeMOU IPpoOax MOJIOKA CIICTYIONTUE TOKA3aTEIIH:

1. ITnoTHOCTSB.

2. MaccoBble gonu kupa, Oenka, cyxoro BemectBa (CB), cyxoro
o0e3xupeHHoro MooyHoro ocratka (COMO).

3. Turpyemasi KUCIOTHOCTb.
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Pacuet cyxoro BeuiecTBa mpoBOJsT 10 Gpopmyiie:
CB = COMO + X, (3)

rae /K — maccoBast 1oJis xupa, %;
COMO — copepxanue cyxoro o0e3»kMpeHHOT0 MOJIOYHOTO OCTaTKa, %.

M3meHeHuns cocTaBa MOJIOKa, IPOUCXOAsIINE TPy (HambCUPUKALIUHU, 3aBUCAT OT
ee xapakrepa. B Tabmuiie 20 mpencTaBieHO W3MEHEHHE OTHAEIBHBIX IMOKa3aTeleh
MOJIOKa TpPH Pa3IMYHOM XapakTtepe (aabCHUPUKAIMU OTHOCUTEIHFHO MOKa3aTelen
CTOMJIOBOM MPOOBI.

Tabnuma 20 - 3MeHneHue nokaszaTenel Mojoka npu ¢anbcuduxaiim

JlobGaBneHO B 1IEIbHOE MOJIOKO
[TokazaTenp oA 00e3KUPEHHOE MOJIOKO BOJIa U 00E3KUPEHHOE
(mOACHSITHE CIMBOK) MOJIOKO (J1BOITHasT)
CHIDKAETCS, TIOBBIIIAETCS
[TnoTHOCTH CHIDKaeTCs MOBBILIACTCS
WJIM HE U3MEHSIETCSI
MJDK CHIDKAeTCs CHIDKaeTCs JIBOMHOE CHIKEHUE
CB CHHMKAETCS CHMKAETCS JIBOMHOE CHUKEHHUE
HE U3MEHSIETCS UJTU CJIETKA
COMO CHUKAETCS CHIKAETCs
MOBBILIACTCS
M/1b CHHMKAETCS TEHIACHIMS K CHUKECHUIO CHUKAETCS
Kucnornocts
CHUXKAETCs CJIerKa MOBBIIIAETCS CHUYXKaeTCs
TUTpyeMast
1.  Ilpu pasbasnenuu 6odou BCe MOKa3aTEIN YMEHBIIAIOTCS MPUMEPHO HA

OJIHy W TYXE BEIWYHHY, CIEAOBaTEIbHO, MOKa3aTelieM KOJIMYEeCTBa JOOABICHHON

BOJIbI MOXKET CIIY>KUTh JIF00OOH TMOKa3aTeNb, HO OOBIYHO TPHUHSITO BECTH MCUHCIICHUC

KOJIMYECTBA 100aBJICHHOM BOJIBI 10 OTHOCUTEIbHOMY yMeHbIeHuto COMO.
[Ipouent nob6asnenus okl (B) B MoJI0KO onpeaenstoT o Gopmyiie:

B = [(COMO — COMO,) + COMO] x 100, 4)

rae COMO — KOau4ecTBO CyX0oro 00e3:KUPEHHOTO MOJIOYHOTO OCTaTKa B CTOMIOBOM
npobe, %;
COMO; - KOIWYECTBO CYXOTrOo OOE3KUPEHHOTO0 MOJIOYHOTO OCTaTka B
ucciexyeMmon npooe, %.

2.  Ilpu noocuamuu ciuoxk uiu 000aeieHuu 00e34CUPEHHO020 MOJIOKA K
IIEJTLHOMY MOJIOKY, YBEIIMYMBAETCS IJIOTHOCTh, YMEHBIIACTCS COJEPIKaHHUE KUpa U
CB, nprueM IpUMEPHO Ha OJIHY M TYXe a0COTIOTHYIO BEJTUIHHY.

KonuyecTBeHHass cTOpoHAa TMOJCHSATHSA CIMBOK WM J00aBlieHus oOpaTa
OTIPEIEISETCS OTHOCUTEIIbHBIM YMEHBIIICHUEM COJICPKAHUS JKUPA B HCCIETYyEMOM
MOJIOKE B CPaBHEHHUU CO CTONIOBOU mpoOoil. Cyxoe BEMIeCTBO HE MOXET CIYKHUTh
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MOKa3aTesieM MpU MOJCHATUU CIMBOK, T.K. OTKJIOHSIETCSI HA MEHbIIYIO BEJIMYMUHY (B
OTHOCHUTEIILHOM BBIPAKEHUH ), UEM MaCCOBasH I0JIS JKUAPA.

CrereHb MOACHATHUS CIIMBOK WU J00aBleHHEe 00€3KUPEHHOTO MOJIOKA WJIH TaK
HasbIBaeMyro o0myro panscudukanuio (BII, %), onpenenstor mo ¢popmye:

BIT = [(OK — %,) + ] x 100, (5)

rjae /K — maccoBast 107151 ’Kupa B CTONI0BOM npobe, %;
K — maccoBas 107151 ’Kupa B ucciearyeMon mpoode, %.

3.  Ilpu osotinoti anvcuguxayuu w3 noxaszatens oOmed danbcuukauu
(BII), npu KOTOpO¥ MPOUCXOAUT YMEHBIICHHUE MACCOBOM JIOJIM KUPA, BBIYUTAIOT
MpoleHT Ao0aBieHHON Bojbl (B), momydaercss pe3ynbrar MOACHSTHS CIUBOK WM

no6asienus oopara (I1). Dopmyna nnsa pacuera (I1, %), npeacrasiena nanee.
[T = BIl — B, (6)
Jlanee TpeACTaBIICHBI TMPUMEPHI

danscuduxanuu.

OIIpCACIICHUA XapaKTCpa W CTCIICHU

Ilpumep 1. Tlpu ananmuze AByX mpoO MOJOKa OBLIM TOJIYYEHBI CIIEIYIOIINE

IIOKa3aTeyIn:
CroiinoBas Uccnenyemas AOcomoTHas OTHOCHUTEINB-
[Toka3zarens

poba poba pasHuna + Hasl pa3HUIA +

ITnoTHOCTE, °A 29,1 26,0 -3,1 - 10,6

MK, % 4,1 3,7 -04 -9,8

CB, % 12,8 11,5 -1,3 - 10,1

COMO, % 8,7 7,8 -0,9 -10,3

Kazeun, r 2,9 2,6 -0,3 -10,3

KucnorHocts, °T 18 16 -2,0 - 11,1

3axnouenue. Xapaktep paabcuukam — MOJIOKO pa3daBiIeHO BOAOM, T.K. BCE

MOKa3aTesId YMEHbIIWINCH PUMEPHO HA OAHY U TY’KE€ OTHOCUTEIBHYIO BETMYUHY (OT

9,8 10 11,1%).

Crenenp panbcuduranuu onpenesstor mo hopmyre (4):
B=[(8,7-7,8)+8,7] x 100 =10,3 %
Ilpumep 2. Tlo naHHBIM aHaIU3a KMCCIEAYEMOE MOJIOKO MMEET CIEayIOIIue

IIOKA3aTCIIn.
CroinoBas Uccnenyemas AOcomroTHas OtHocHuTenbpHas
IToxa3zarenn
npobda npobda pasHuIa + paszHuIa +

ITnoTHOCTS, °A 29,1 30 +0,9 +3,1
MJIX, % 4,1 3,1 -1,0 -24.4

CB, % 12,8 11,8 -1,0 -7,8
COMO, % 8,7 8,7 0,0 -
Kazeun, r 2,9 2,87 -0,03 -0,1
Kucnoraocts,T 18 18,2 +0,2 +1,0
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3axnrouenue. Xapaxktep GdanbcupuKalid — B MOJIOKO J00aBJIEHO MOJIOKO
00€3)KUPEHHOE WJIM TMOACHATHI CIMBKH, T.K. IUDIOTHOCTh €0 MOBBIIIEHA, 4 MAaCCOBAaA
noJist xupa 1 CB yMEeHbIIMIINCh Ha OJHY U Tye Bennuuny (-1,0%).

Crenenp panbcuduranum onpeaesstor mo dhopmyie (5):

BIIl =[(4,1 —3,1) +4,1] x 100=24,4%
Ilpumep 3. Ilpu ananu3se uccienyeMoro MoJjioka ObLIM MOJTYYEHbI CIAEAYIOIINe

IIOKAa3aTCJINn.
CroiinoBas Uccnenyemas AOconroTHas OtHocHuTenbHas
Ilokazarenn
npo0a npo0a pasHuIa + paszHuIa +
ITnoTHOCTE, °A 29,1 29,7 +0,6 +2,1
MK, % 4,1 2,1 -2,0 -48,8
CB, % 12,8 9,9 -2,9 -22,6
COMO, % 8,7 7,8 -0,9 -10,3
Kazeun, r 2,9 2.4 -0,5 -17,2
Kucnornocts,’T 18 17,5 -0,5 2.8

3axnmouenue. Xapaxktep ¢anbcudukauu — B IEJIBHOE MOJIOKO J100aBJICHO
MOJIOKO 00€3KUpeHHOE (TMOJCHATHI CIMBKM) U BOJA, T.K. U3MEHWIUCH IMOKA3aTEIH
COMO, maccoBo# 10aM KMpa, Ka3eHMHAa B UCCIENyeMOM Mpode, HO Ha Pa3INYHYIO
OTHOCHUTEIHHYIO BEJTUIHHY.
Crenenp (anbcuduxanuu onpenensercs yepes o0y danbcudukanum o
dbopmye (5):
BII =[(4,1 —2,1) +4,1] x 100=48,8%
[IpornieHT mo0aBICHHOW BOJBI paccuuThiBaeTcs 1o u3MeHeHnto COMO 1o
dbopmye (4):
B=1[(8,7-7,8) +8,7] x 100 = 10,3%
[ToncusaTue ciuBoK Wiu AoOaBieHue obpara onpeaenstor no Gopmyse (6):
[1=48,8-10,3=38,5%

OmnpenesieHue coabl B MOJIOKe. /[ CHM)KEHMS KHCIOTHOCTH MOJIOKA H
MpeIOXpaHeHHUsI €ro OT CBEPTHIBAHUA HEAOOPOCOBECTHBIE NMPOU3BOAUTEIM B HETO
MOTYT A00aBIATh coxy. Takoe MOJOKO ObICTpO MOpPTUTCA. B HaTypanbHOM MOJOKe
HapacTaHUEe KUCJIOTHOCTHU CBSI3aHO C Pa3MHOXEHUEM MOJIOYHOKHUCIOW MUKPOQIIOPHI.
[Ipu noGaBiaeHUM COABI B MOJOKO pPa3BUTHE MOJOYHOKHUCION MHUKPOQIOPHI
YCTpaHsIeTCs, U B HEM OBICTPO HAYMHAIOT Pa3MHOXKAThCSl THUJIOCTHBIE OAKTEPUH, U
HAKaIUIMBAIOTCS MPOAYKTbl HMX JKU3HEAEATENbHOCTH. HenTpanusoBaHHOE coa0U
MOJIOKO OY€Hb OBICTPO MOPTUTCS U CTAHOBUTCA HE TOJBKO HEMPUTOIHBIM IS
noTpedIeHUs B MUIILY, HO U OTIACHBIM.

Jna omnpeneneHus B MOJOKE COIbI MCHOJIB3YIOT WHIMKATOPBI, KOTOPBIE
U3MEHSIOT CBOIO OKPACKY MU 100aBJIEHUU COJbI, K TAKUM MHAMKATOpPaM OTHOCSITCS:
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P030JI0Bas KUCI0Ta, OpoMTHUMOJIOay, aciupuH. K uccienyeMmomy MOJIOKY J00aBIISIOT
OJIVH W3 UHJIUKATOPOB U MO U3MEHEHUIO OKPACKH CYISAT O HAJIMYUU COJBI.
IMopsok onpeneneHuss CoAbl HHAMKATOPOM OpPOMTHMOJI0JIAY:
1. B mpoGupKy NHUIETKONM BHECUTE 5 CM® HCCIENYEMOIO MOJOKA M IO CTEHKE
OCTOPOKHO HaciauBaiiTe 5 kanenb 0,04% pacTBopa OpoMTHMOIOIIAY.
2. YcTaHOBUTE U3MEHEHUE OKPACKU: B OTCYTCTBUU COJbI OKpacKa MOJIOKa cajiaTHasl,
IPY HAJIMYUHU COJIbI — MOJIOKO OKPACHUTCS B IIBET OT JKEITO-3€JICHOTO /0 CUHETO.

Omnpenenenue kKpaxmajga (Mykd) B MoJioKe. Kpaxman wim MyKy
HEZA00POCOBECTHBIE MMPOU3BOIUTEIN MOTYT JI00ABIIATH K MOJIOKY JJIsl YBEJIMYCHHSI €TO
IJIOTHOCTH U BA3KOCTH.

Iopsinox mpoBegeHUsI aHAJIU3A:

1. B npoGHpKy NMUIIETKOM BHECHTE 5 CM® HCCIIEAyEMOTO MOJIOKA, H00aBbTE 3 Karliu
CIIMPTOBOI'O PacTBOpa MOJA U TILATEJIBHO IIepEMEILIANTE.

2. YcTraHOBUTE H3MEHEHUE OKpPACKHM: MPH HAIWYUM Kpaxmana (MyKH) MOJIOKO
OKpacUTCS B CHHUU LIBET, 0€3 KpaxMasia (MyKH) — B OJIETHO->KEJITHIH.

3aganue 1. O3HAKOMBTECH C TEOPETUYECKUM MATEPUAIOM, CXEMAMH
MIPOBE/ICHUS PACYETOB MPHU Pa3HBIX XapakTepax (panbcudukanuu.

3ananme 2. B uccnenyemMbix mpo0ax Mojoka (KOHTPOJIbHAsI U UCCiemyemMas)
OTpeeNNTe TJIOTHOCTh, MAacCOBYIO MO0 >kupa, Oeirka, COMO, CB, tutpyemyro
KHUCIIOTHOCTb, HAJIMYUE CO/bI, Kpaxmaina. [[IoTHOCTh, MaccoBYIO JIOJIIO XKHpa, Oelnka,
COMO omnpenenute Ha aHanu3atope mojioka, CB paccuutaiite 1o oOIEeNnpUHSITOM
dbopmyse, TUTPYEMYIO KUCIOTHOCTh ONMpPEAEIUTEe TUTPUMETPUYECKUM MeToAoM. Ilo
UTOTaM aHaJIW3a paccunTanTe abCONIOTHYIO U OTHOCUTEIBHYIO PA3HUILY B CPABHEHHUU
C KOHTPOJIbHOM MPOoOOii U JalTe 3aKIIF0UEHUE O XapaKTepe U CTENEHU (PpanbCUPUKALIMU
MoJioka. Pe3ynbrarel aHanu3o0B 3aHecute B Tabnuiry 21.
Tabnuua 21 — Onpenenenue hanbcuduKauu MOJIOKa

KoHnTtponbHas Hccnenyemas AGcomoTHas OTtHOCHUTENB-

Tloka3zarennb
npoda npoba pa3zHuIa + Has pa3HULA +

[TmorHOCTH, °A

MJTK, %

CB, %

COMO, %

M/IB, %

Kucnoraocts, °T

Cona, kpaxmai (Myka)

KOHTPOJIBHBIE BOITPOCHI
1. UTo noOHUMAIOT MOJI HATYPaIbHOCTHIO MOJIOKA?

52



2. Bunasl dpanscudukanmm Moyoka.

3. UTo MOHUMAIOT MOJ XapaKTepOM U CTENEHBIO (haabCUPUKALIUU MOJIOKA?

4. Kak u3MeHseTcsi XUMUYECKHUM COCTaB MOJIOKA MPU pa30aBIECHUN €r0 BOAOM?

5. Kak u3meHsieTcst coctaB MOJIOKa NMPHU MOJCHATHH CIMBOK, WU J100ABIICHUU B
[EIbHOE MOJIOKO 00€3KUPEHHOT'0 MOJIOKa?

6. Kak nu3mensieTcst coctaB MOJIOKa MPH MOJCHATUN CIMBOK U J00ABICHUU BObI?

7. MeTozbl BBISIBIICHUS COJIbI B MOJIOKE.

8. Kak omnpenenuts crenens danbcudukauy Moaoka?

TEMA 11. CAAYA-ITPUEMKA MOJIOKA HA NPEANIPUATUA
MOJIOYHOM MPOMBIIIIJIEHHOCTH

Heﬂb 3anAmuA. O3HAKOMUTLCA C Tpe60BaHHHMH, NpCABABIIACMBIMHA K Ka4CCTBY
ChIPOI'0 MOJIOKA, HAYYHUTHCA OIIPCACIIATE COPTHOCTDL ChIPOT'0 MOJIOKA U OCYHICCTBIIATDH
PacuCThbl MACChI PCAJIU3YCMOI'O MOJIOKA HUCIIOJIB3Y PA3HBIC CXCMBI.

OCHOBHBIM JOKYMEHTOM, YCTaHABIMBAIOIINM MPOLEAYPbI TPUEMKH, TIEPEIAUN
1 (UMHAHCOBBIX PACUYETOB MOJIOKA-ChIPhS MEXKY MOCTABIIMKOM U MpUOOpETaTeNeM,
SBJISIETCS JOTOBOP IOCTABOK.

[Ipuemka MoOJOKa ChIPhS OCYIIECTBISIETCS MPHOOpETaTesieM B MPUCYTCTBUU

MPEACTABUTEINSI IPYTON CTOPOHBI, UM CTOPOHHUM FOPUIUYECKHUM JIUIIOM 10 TpaduKy,
KOTOPBIN SIBJISIETCA YaCThIO IOrOBOpA MOCTaBOK. [IprieMka OCylIeCTBIIsETCS B MECTE,
YCTaHOBJIEHHOM JJOTOBOPOM MOCTaBOK. Hanmpumep, npu BbIBO3€ MOJIOKA TPAHCIIOPTOM
npuooperaTesisi MECTOM TMPUEMKH M Tepeayd MOXKET ObITh aTTeCTOBaHHAs
nabopatopus  (epMbl; OpH  TPAHCHOPTUPOBAHUM  MOJIOKA  TPAHCHOPTOM
MIPOU3BOAUTEIIS — HE3aBUCUMAs aTTECTOBaHHAs J1abopaTopusi IpruoOpeTaTes.

[Ipuemka BKITIOYAET B CEOsI CICTYIONINE MPOIEAYPHI:
1.ITlpenocraBieHne JOKyMEHTOB, COTPOBOXKIAIOIIUX TAPTUIO MOJIOKA-ChIPbSL.
2.0160p 11p00~.
3.13mepenne nokasaTenaei KauecTna.
4.0dbopmieHre yaoCTOBEpEHHUsI KauecTBa U 0€30MacHOCTH.

Bpemsi mpueMku, BKIIOYAIONIEe BCE MEPEUYUCICHHBIE MYHKTHI, HE JOJKHO
nmpeBbIuaTh 1,5 4.

JlokyMeHTamMu, CONPOBOKIAOIIUMU MAPTUIO MOJIOKA-ChIPbSI, SIBJSIOTCS:
1.ToBapuo-tpancnoptHas Haxnannas (TTH) (popma Nel-cx) mist ropuandecKux Juil.
2.Berepunapnoe cBumetenbcTBO (popma Ne2) mnm BerepuHapHas crpaBka (popma
No4).
3.IIpoTOKOJIBI UCTIBITAHUH TTOKa3aTeNIe 0€30MacHOCTH.

TTH odopmisieTcss BiaaenblieM Mepea TPaHCIOPTHUPOBKON MOJIOKA ISl €ro
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nepenauu nokynaresro. TTH — 310 MmapkupoBKa napTum.

BerepuHapHoe CBHUIETENBCTBO (CHpaBKa) MPEABSABISAETCS IMOCTABUIMKOM C
Ka)XJI0W ITapTUEl MOJIOKA-ChIpbs. [Ipyn mocTaBkax MOJIOKA-ChIpbS OJHOMY U TOMY XK€
JUIy B TeuyeHue Ooree Mecsla, BETEPUHAPHOE CBUJETEIBCTBO WM CIIpaBKa
OPEABSBISICTCS OJIUH pa3 B MECSI, HE MO3/IHEE 3 CYTOK MOCJIE UCTEUECHUS JEHCTBUS
IpEABIIYIIETO CBUAECTENBCTBA. B 3TOM cilyyae HOMEp AEHCTBYIOIIETO BETEPUHAPHOTO
CBHUJIETEIICTBA U ATy €ro Bblgauu ykassiBatoT B TTH.

[Iporokon wucneiTaHuii  Moka3arenedl  Oe3zomacHocTH  odopmisieTcss B
COOTBETCTBUM C HMHCTpyKuHMel Mo NOpsSAKY M TEPUOJAUYHOCTH KOHTPOJIS 3a
COZIepKaHUEM MHKPOOMOJIOTHYECKMX M XUMHUYECKUX 3arps3HUTENICd B MOJIOKE U
MOJIOYHBIX MPOAYKTaX Ha MPEANPHUATUSIX MOJOYHOU MPOMBIIUICHHOCTH. JIOKYMEHT
MOATBEPKIAET COOTBETCTBUE MOJIOKA ChIPhs TpeOoBaHUsIM TeXHUUECKOro periaMmeHTa
Tamoxennoro coro3a 033/2013 «O 6e301macHOCTH MOJIOKa M MOJIOYHOM ITPOTYKITHUI
(TP TC 033/2013). [Ipenocrapisercs MOCTABUIUKOM €KEMECIUHO.

[IpoTokoiOM HCHBITAHUN TOKa3aTenel O0e30MacHOCTH MOJIOKA-ChIpbs IPHU
MIOCTOSIHHBIX ~MOCTAaBKaX MOXET OBbITh MPOTOKOJ HW3MEPEHHM, MOIyYaeMblid
npruoOpeTaTesieM B IPOLECCE OCYLIECTBICHUS UM BXOJAHOTO KOHTPOJISI MOJIOKA-ChIPBSI.
[Ipouenypa B3auMHOTO MPU3HAHHUS MPOTOKOJIOB U3MEPEHUH MOKa3aTeNIe KauecTBa 1
0€30MacCHOCTH YCTaHABIIMBAETCS B JOTOBOPE IMOCTABOK.

B nacrosmee Bpemsi, TTH u BerepuHapHble COIPOBOAUTENBHBIE JOKYMEHTHI
(BCI) odopmisger  MOCTaBIIMK B DJJIEKTPOHHOM  ¢dopMe  HCHOIB3YA
aBTOMATU3UPOBaHHYIO cucteMy «Mepkypuit». [ns odopmieHuss HAOKYMEHTOB
MOCTaBUIMKY HeoOxoauMo wumeTh ChnpaBKy, MNOATBEPKAAIOIIYIO BETEPHUHAPHO-
caHUTapHOe OJjaromnojyyue Ha MOJIOYHBIX (pepMax MOCTaBUIMKOB, KOTOpas
oopMIIsieTCs TOCYAapCTBEHHBIM BETEPUHAPHBIM BpayoM CPOKOM Ha OJMH Mecdll. B
CnpaBke OTOOpaXXaroTCSi CBEIEHUS O NPEANnojaraéMoM MeECSI4YHOM oObeMe
peanu3aiy MOJIOKa, pe3yJIbTaThl JIA0OPATOPHBIX UCCIIEIOBAHUN MOJIOKA, CBEJICHUS O
310POBbE MOr'0JIOBbS KOPOB.

Mouioko, mpenHa3HaueHHOE )i TepepabOTKU Ha MUIIEBbIC 1eu (B 4acTH -
pe3yibTaThl  Ja0OpaTOPHBIX  MCCIEAOBAHMI), HCCIAEAYeTCs C€O  Cleayrouiei
MEPUOJIMYHOCTHIO TIO CIEAYIOIIMM MOKa3aTEesIM:

a) He pexxe 1 pasza B MecsiI] - KOHCUCTEHLIUS, BKYC U 3alax, [[BET, MaccoBasi 10l
xupa (%), maccoBas mons Genka (%), miotHocts (kr/m3), kucmoraocts (°T),
coJiepKaHUEe COMAaTUYECKHUX KJIETOK, aHTUOMOTUKOB, MaccoBas 1ot COMO (%);

B) He pexe 1 paza B 6 MecsAlleB - COAECPKAHUE TOKCHUYHBIX JIIEMEHTOB,
MHUKOTOKCUHOB, MECTUUUIOB, PAAUOHYKIUIAOB, MHUKPOOPTaHU3MOB (KOJIMYECTBA
Me30(HIIbHBIX a3pOOHBIX U (HaKyJIbTaTUBHO-aHAIPOOHBIX MUKPOOPTraHU3MOB (J1ajee -
KMA®AHM), B TOM 4uclie MaTOr€HHbIX, a TAKXKe JIEKAPCTBEHHBIX MPENapaToB s
BETEPUHAPHOTO PUMEHEHUS.

54



[Ipu cnaye-nprueMke MOJ0Ka OTOOP MPOO OCYLIECTBISETCS U3 KAXKA0W €TMHUILIBI
TPAHCIIOPTHOM Taphl, BpeMs OTOOpa HE JOJDKHO MpPEBBIATH 15 MHHYT mocie
MPEOCTABICHUS BIAICNIBbIIEM COTPOBOIUTEIIBHBIX JOKYMEHTOB.

B cnydae pasHoriacuii 0 Ka4eCTBE MOJIOKA-CBHIPhS TIPOU3BOAUTCS OTOOp MPOoO
yABOCHHOrOo oObema. [Ipu 3TOM mnpoOBI JOKHBI XPAHUTHCS B MPEIBAPUTEIBHO
CTEpUJIM30BaHHOW Tape B MecTe mpueMku rpu temmneparype 1-3°C ne 6omnee 24 yacos
C MOMEHTa 0TOOpa.

[lepenauya MoOJIOKA-ChIPbsi OCYHIECTBISIETCS O COTJIACOBAaHHOMY Trpaduky, B
MPUCYTCTBUM CHATYMKA WM €ro MPEACTABUTEINS,, NPU HAIWYUU YJIOCTOBEPEHUS
KauyecTBa M 0€30IaCHOCTH.

N3mepeHne Macchl MOJIOKa WM 00bEMa OCYIIECTBIISIETCS ¢ MCIOJIb30BAaHUEM
CPEACTB U3MEPEHUN WUIIU PACYETHBIM METOAOM — YCIIOBUS OTOBOPEHBI B IOTOBOPE.

®dakt nepepaun Mosoka ceiporo ¢duxcupyerca B TTH. IlpuoGperarens He
MO3/JHEE OJHOTO 4Yaca TMOocie TMepefayd MOJIOKA-ChIphsi 00s3aH  BO3BPATHUTH
MOCTABIIMKY Tapy B YKMCTO BBIMBITOM U MPOJAEC3UH(UIIMPOBAHHOM BHUJE (B cllydae
MEPEBO3KH MOJIOKA TPAHCIIOPTOM MOCTABIIMKA).

JIOKyMEHTBI, pEriaMeHTUPYIOITUE KaueCTBO MOJIOKA-ChIPbSI:

1. I'OCT P 52054-2023 «MonoKo KOpOBbE ChIpOE. TEXHUYECKHUE YCIOBUS»
(BBen. ¢ 1 suBaps 2025 r. ¢ mpaBOM JOCPOYHOTO BBEAECHUS);

2. I'OCT 31449-2013 «MoJsioko KOpOBbe CbIpoe. TeXHUUECKUE YCIOBUS»
(1a repputopuu ctpa, Bxoasmux EADC).

3. Texuunueckuit permameHT TamoxxeHHoro coro3a «O 0e30macHOCTH
MoJjioka 1 Mojiounoi npoaykuum» (TP TC 033/2013).

OcHoBHBIe Tpe0OBaHUSI K KadyecTBY MOJIOKAa. MOJOKO JOHKHO OBITh
MOJIYYEHO OT 3J0POBbIX JKMBOTHBIX Ha TEPPUTOpUM, OJArOMOJYYHOU TIO
MH(EKIMOHHBIM 3a0osieBaHusIM. He moryckaeTcs MCHOIb30BaTh B MHUILY MOJIOKO,
MOJIyYEHHOE B TEUECHHE MEPBBIX CEMH JIHEW Mociie OTela U B TEUEHUE MATU JHEU 10
JTHSL UX 3aIyCKa U OT OOJIbHBIX KOPOB, HAXOJAIIUXCS Ha KapaHTHHE. MOJIOKO Tmoce
JIOWKH JTOJKHO OBITH MpoduiabTpoBaHo. OXJIaxaeHHe MPOBOIAT HE MO3/IHEE 2 U MOCIe
1ok 10 Temnepatypsl (4+2)°C.

ConepxaHue B MOJIOKE TMOTEHIMAJIBHO OINACHBIX BEIIECTB: TOKCHUYHBIX
anemMeHToB (He 6osee (Mr/kr): cBuHel — 0,1, mbrmbsk — 0,05, kagmuii — 0,03, pTyTh —
0,005), muxotoxkcuHoB (admatokcun M1 — nHe Oomee 0,0005), aHTHUOHMOTHKOB,
WHTHOMPYIONMUX BEMIECTB (HE JOMyCTHUMO), PATUOHYKINAOB (11e3uii-137, cTpoHIuii-
90), necTUIMAOB, a TAK)KE MATOT€HHBIX MUKPOOPTAHU3MOB, B TOM YHUCJIE CAIbMOHEILT
(He nomyckaercss B 25T), HE JOJDKHO MNPEBBINATh JIOMYCTUMBIX YPOBHEH,
yctanoBienHbix TP TC 033/2013.

OO6mee coaepxkaHve OakTEpUl W  KOJUYECTBO COMATHYECKHX KJIETOK
OMPENENSIOT HE PeXe OJHOIO pas3a B HEJENI0, COIepKaHNE UHTUOMPYIOIIMX BEIECTB
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— He pexke oaHoro pasa B 10 nHeit, Hamuuue GocdaTasbl — MPU MOJA03PEHNUHN TEMIOBOU

00pabOTKH, OCTANbHBIE MTOKA3aTeNN B KaX/I0i MapTUH.

B 3aBucumocty 0T PU3UKO-XUMUYECKUX U MUKPOOHOIOTHUECKUX TTOKa3aTenen

MOJIOKO TTOAPA3ICIISIIOT Ha copTa (Tadmmima 22).
Tabnuua 22 — TpeboBanus k Mosoky pazHoro copta (TOCT P 52054-2023)

TTokazarenn

Bricmnit

| [TepBb1it |

Bropoii

Koncucrennusa

OnnoponHas, 6e3 ocajika 1 XJIOMbEB. 3aMOPAKHUBAHHUE HE

JOIYCKACTCs

Bkyc, 3amax

UwucThlii, 6€3 MOCTOPOHHUX 3aI1ax0B U MMPUBKYCOB, HE
CBOMCTBEHHBIX CBEKEMY HaTYypaIbHOMY MOJIOKY

Jonyckaercs
c1ab0BBIPAKCHHBIN
KOPMOBOM
[Ber Ot 6€eJ10T0 10 CBETIIO-KPEMOBOTO
MJIb, %, He MmeHee 3,0 \ 2,8
MJIX, %, He meHee 2,8
COMO, %, ne mcHee 8,2
Kucnoraocts, °T He nmxe 16, He nmxe 16, He nmxe 16,
He BhIe 18 He BhIIe 18 He BhIe 21
[110THOCTE, KI/M°, HEe MCHee 1028 1027 1027
['pynma 4nucToTsl | | II
Temnepatypa 3amep3anus, °C He Bbiie munyc 0,505
KMA®A=M, KOE/cM?, He 100 000 300 000 500 000
6onee!
Comaruueckue KIeTku B 1 cM?, 250 000 400 000 750 000
He OoJee
MJI uctuaHOTO Oenka, % He 2,8 2,6 2,6
MeHee’
Coneprxanne HEOETKOBOTO He 6oiee 0,038

azota, %"’
Cojep:kaHyue MOYEBUHBI, MI'%"° He Ooee 40,0
IIpumeuanus: 1. KOE - xononueobpasyromme eauHuLbl. 2. KoHTponb He sBisieTcs 00s3aTeNbHbIM U
MIPOBOAMTCS [0 YCMOTPEHUIO IPOU3BOJUTENS COTIIACHO MPOTrpaMMe NMPOU3BOACTBEHHOTO KOHTPOJISA.

Mosioko mnpuHUMaKT MO 3adyeTHOM Macce (M,), TpH 3TOM HCHONB3YIOT
cieayomue GopmyJIbL:

W My X X By
® XKgxBg
riae My — Macca MoJioka akTudeckas, Kr;

(7)

XKy — maccoBas nosist skupa, paktudeckas, %;
by — MaccoBas nons 6enka gaktudeckas, %;
s — MaccoBas oiis xupa, 6a3ucHas, %o;

bs — MaccoBas nmonst Oenka, 6a3ucHas, %.
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0,45 x X, 0,55 X Bq,) @)

M. = M; X +
’ q>< Ke b

rae 0,45 u 0,55 — ko3 hUIMEHTH CTOUMOCTH JXKHpa U OeJKa.

Hekoropble mnpeanpusiTuss HUCHOJIB3YIOT Jpyrue ¢GopMyibl, WA ApPyrue
KO2(PPUIIMEHTHI CTOMMOCTH KUpa U Oenka, Hanmpumep, 40:60.

Macca monoka (akThuueckas onpeaensercs:

-B3BEIIMBaHUEM (TP HAJUYUHU COOTBETCTBYIOLIEH annaparypsl);

-riepecueToM oobema (1) B Maccy dyepes (pakTHUecKyIo INIOTHOCTb.

Maccy mMosnoka (hakTHUeCKYI0 ONpEAeIsIIoT o popmyiie:

rac V — 00peM IIPUHUMACMOI'O MOJIOKaA, JI;
Pr— @aKTquCKaH IIJIOTHOCTBb MOJIOKA IIpH TEMIICPpATypPC IIPUCMKH, F/CM3.

3amanue 1. Omnpenenure COPTHOCTh KaXJOMl MapTUU CBIPOTO MOJIOKA,
npeacTaBieHHoON B Tabnuie 23, B cooTBeTcTBUM ¢ TpeboBanusmu ['OCT P 52054 u

TP/TC 033.
Tabnuna 23 — KauecTBeHHbIE IOKA3aTENN CHIPOTO MOJIOKA

IMoka3zarean 1 2 3 4 5 6 7 8 9

OpraHOHeHTI/I‘leCKI/Ie
) - + - - - - - + -

KadecTBa
MK, % 3,8 3,7 42 4,0 3.8 3,9 4,1 3,7 3,9
MIB, % 3,1 30 | 32 3,3 2,9 3,2 3,1 2.8 3,0
Kucnornocts, °T 16 18 17 16 19 20 16 18 21
I'pynma yncTors! | | | | | 11 I I II
IImoTHOCTS, KI/M> 1027 | 1028 | 1027 | 1027 | 1029 | 1028 | 1029 | 1030 | 1027

KMA®AuM, KOE,
ThIC/CM?
ComaTndecKue
KJICTKH, ThIC/cM®
TepMOyCTOMYMBOCTB,
rpynmna
I/IHrI/I61/IT0pI>Il - - - - + - - - -
Copt

101 364 190 200 370 650 96 119 520

190 250 390 350 425 600 200 502 780

I II II I II vV I II \'

[Tpumeuanue: 1. B Monoke «+» oOHapy>KeHBI UM « - » HE OOHApyKEHbI IIOCTOPOHHME 3araxu U
MPUBKYCBI, THTUOUTOPHI B T.4. aHTUOMOTHUKHU.

3apanme 2. OnpenenuTe 3a4eTHYI0 MacCcy MOJIOKa ChIporo. MicxoaHbie TaHHbBIE
0 MacCOBOM JI0Jie JKHpa W Oenka ykas3aHel B 3amanuu 1. PacueTsr opopmute B BUjIC
Tabnuie! 24.
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Ta6muna 24 — O6BeM 1 Macca MOJIOKa ChIPOTO

IMoka3arean 1 2 3 4 5 6 7 8 9
O0BeM MOJIOKA, 1 4500 | 2300 550 860 3200 | 4000 | 6800 | 1100 | 1200
[T10THOCTS, T/cM> 1,027 | 1,028 | 1,027 | 1,027 | 1,029 | 1,028 | 1,029 | 1,030 | 1,027

Macca mMooka
dakTuueckas, xr (9)
Macca Motoka
3aueTHasd, Kr (7)
Macca Motoka
3adeTHasd, Kr (8)

KOHTPOJIBHBIE BOITPOCHI
1. Kakoil JOKYMEHT periaMeHTHUPYeT IMOpSAOK CHAa4Yu-IPUEMKH MOJIOKa |
(uHAHCOBBIE pacyeThl MEXy MOCTABIIUKOM U IpuodpeTarenem?
2. OnummTe NOpsAA0K NPUEMKH MOJIOKA Ha repepadaThIBalolee NPEANPUITHE.
3. YKaXuTe CONPOBOIUTENIBHBIE TOKYMEHTBI HA MOJIOKO CBHIPOE.
4. Asnsercs mum ChnpaBka O BETEPUHAPHO-CAHUTAPHOM OJIArONONYyYHHd HA
MOJIOYHBIX (hepMax MOCTaBIIUKA, COTPOBOAUTENbHBIM JOKYMEHTOM?
5. B kakoii ¢popme oopMIIsIOT BeTEpUHAPHBIE COMPOBOAUTENBHBIE JOKYMEHTHI
(BCH)?
6. Kakne 10KyMEeHTBI pErIaMEHTUPYIOT KAYECTBO ChIPOr0 MOJIOKA?
7. Kakoil W3 pernmaMeHTUpYIOIIMX JAOKYMEHTOB MpEIlyCMaTpPUBAET pasleieHue
MOJIOKa 0 copTam?
8. Kakue moka3zaTtenu KadyecTBa YUYMTBHIBAIOT MPU OMNPENEICHUU COpTa MOJIOKA
ChIpOTO?
9. 3aBUCHT JIU COPT MOJIOKA OT FPYIIbI TEPMOYCTONUHUBOCTH ?

10.  VYkaxuTe NepuOJUYHOCTh KOHTPOJISl OaKTepuanbHON 0OCEMEHEHHOCTH MOJIOKA,
COMAaTHUYECKUX KIIETOK.

11. VYkaxuTe NEpUOAUYHOCTh KOHTPOJS (PHU3MYECKUX U  OUOXMMHUYECKHX
ITOKa3aTeliel KaueCcTBa MOJIOKA.

12.  VYxkaxuTe TOTECHIMAIbHO  OMAacHbIE  BENIECTBA, KOTOpBIE  MOJJIEXKAT
0053aTeIbHOMY KOHTPOJIIO B MOJIOKE.

TEMA 12: YCTPOMCTBO ¥ IPHHIINII PABOTHI CEITAPATOPA

Llenv 3ansamusi; 03HAKOMUTBCS C YCTPOMCTBOM cenaparopa obiToBoro «Hentyn»
1 O0LIMMU IPUHIMIIAMU PabOThI CEMapaTOPOB-CIUBKOOTACIUTEIIEH.

CenapupoBaHue — 3TO MPOLECC PA3ACICHUS MOJOKAa WIM IPOAYKTOB €ro
nepepaboTKU Ha ABe GPAKIUH — C MOBBIILIEHHBIM U TIOHWKEHHBIM COICPKAHUEM >KHPA.
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Paznmuuaror  cemapaTopbl  CIEAYIOUMX  THUIIOB:  CIIMBKOOTIEIUTEIH,
pa3nesMone MOJIOKO Ha CIIMBKM W OOE3KMPEHHOE MOJIOKO; HOPMAaU3aTOPHI,
MO3BOJISIIOIIME TTOIYYUTh MOJIOKO OMPEACICHHON >KUPHOCTH; OAKTEPUOOTACIUTEIH,
MpeIHa3HAYCHHBIC IS YAJICHUS CIIOPOBBIX MUKPOOPTAaHU3MOB U MPOUYUX OAKTEPHid
U3 MOJIOKA; YHHMBEPCAJIbHBIC CEMapaTopbl, BBHINOJHAIONIME BCE IEPEUUCICHHBIC
oreparuu.

B Hacrosimiee BpeMsl CYHIECTBYET MHOXECTBO Pa3IMYHBIX CEMapaTopoB,
KOTOPBIE UCITIOJIb3YIOTCS HA MPENPUATUSAX PA3HON MOIIIHOCTH U B IMYHBIX MOJACOOHBIX
XO034MCTBAX, HO MPHUHIMUI PaOOThl KAXKJIOrO0 M3 HUX OCHOBaH Ha MCIOJIb30BAaHUU
IIEHTPOOCKHOW CHJIBI, BOSHUKAIOIICH B OBICTPO BpariaroniemMcs 6apabaHe, 3Ta cuia
pazjesieT MOJIOKO Ha (Ppakiuu Mo MIOTHOCTH.

[Tpou3BOANTENBHOCTH cemapaTopoB ObITOBBIX cocTaBisieT oT 50 qo 100 kr/y,
npombInuieHHBIX 0T 600 1o 15 000 kr/4. CooTHOIIEHHE CIMBOK K 00E3)KUPEHHOMY
MOJIOKY (pabouee COOTHOIIEHHE) MPU MPOU3BOIUTENHHOCTU cemaparopa 1o 600 —
1000 kr/u coctaBisieT (1 : 4), (1 : 10) u cBpimre 1000 xr/g - (1 : 12).

DakTOophI, BIUSIONINE HAa 00€3KUPUBAHUE MOJIOKA:

-IUaMeTp >KUPOBBIX IIAPUKOB;

-4UCTOTA U KUCITOTHOCTh MOJIOKA;

-TeMIIepaTypa MOJIOKA MPU CEeMapaliu;

-TE€XHOJIOTUYECKUE JTAHHBIEC.

Juamemp scuposvix wapuxkos. Yem KpyriHee MIAPUKHU, TEM JIydllle U ObICTpee
MPOUCXOAUT 00e3kupuBanre. CaMble MEJKUE KUPOBBIE MIAPUKU TUAMETPOM MEHEe
0,1 MmxM ocTaroTcsi B 00€3KUPEHHOM MOJIOKE, B pe3yJIbTaTe MacCOBAas 0I5 )KHPa B HEM
kosieonercs ot 0,02 1o 0,05%.

Yucmoma u kuciromuocms Monoka. MOJIOKO NOMKHO OBITH CBOOOJIHO OT
MEXaHUYECKUX MPUMECEH ¢ KUCIOTHOCThIO He Oosiee 20°T. Eciu MOJIOKO 3arpsi3HEHO,
MpU CEMapupOBAaHUU TPsI3b 3aMoJHSAET MEepupepuro U MEKCTEHHOE MPOCTPAHCTBO
OapabaHa cemapaTopa, YTo yXy/AIIaeT CTeTeHb 00e3KupruBaHus Mosioka. [Ipu BeICOKOM
KHCJIIOTHOCTH MOJIOKA YacTh €ro O€JIKOB KOaryJWpyeT W 3aIOJIHIET MEXKTapeIOouHOe
MIPOCTPAHCTBO, UYTO TAKXKE yXYIIIaeT 00€3KUPUBAHUE MOJIOKA, YBEIUYUBAECT OTXO/I
XKHUpa B 00e3KupeHHOEe MOJIOKO. C 11e1b10 TpoPUIaKkTUKH, Kaxabie 1,5 — 2 gyaca paboThl
Oapaban cenapaTopa pa3oUpParOT U OUMIIAOT.

Temnepamypa Mmonoka TpU CeNapupoBaHUU JOJDKHA ObITh 35-45°C. B
XOJIOMHOM MOJIOKE€ YaCTHIbl KUpa HAXOIATCA B TBEPAOM COCTOSSHUM M IIJIOXO
OTHEIISIFOTCS.

Texnonocuueckue oanmvie.

Ckopocmbv  eépawenus 6apabana. CKOPOCTb JOJIKHA COOTBETCTBOBATH
NaCHOPTHBIM JaHHBIM - 6 — 12 ThiC. 000pOoTOB/MUH. Pa3peliieHo yBeIMunBaTh CKOPOCTh
Ha 10-15% nuis yBenuuenus skupouspieueHus. Yucno mapenox. Yem 0obliie Tapesoxk,
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TeM TOoJTHEE U ObICTpee u3BNIeKaeTcs Kup. I lpasuivbrocms coopku. I1py HEMpaBUIbHON
coopke cHmKaeTcs 3Q(PEKTUBHOCTD CEMapUPOBAHMUS, YXY/IIIAETCS OTICTICHUE KHUPA.

YcerpoiictBo cenmapatopa. Cenmapatop COCTOUT M3 CIEIYIOIIUX OCHOBHBIX
yacTel MpeCTaBICHHBIX HA PUCYHKE 15.

9_\
® ,
a 0 B
Pucynok 15 — Cenaparop «Hentyn»
a — BHEUIHMI BUJ] cernapaTopa; O — OCHOBHBIE Y3IIbl cernapaTopa: 1 - eMKOCTb,
2 - NOIJIABOK, 3- MOIUIaBKOBas Kamepa, 4 —[IPUEMHHK CIUBOK, 5- TPUEMHHK
00€3KUPEHHOI0 MOJIOKa, 6 — 6apabaH, 7- 3JIEKTPONPUBO/I, 8-BHIKIIIOYATEIb,

O- coenunHUTENBHBIN MIHYP, 10 — KpaHUK; B - OapabaH cenaparopa: 1-ocHoBaHue, 2 -
YIUIOTHUTEIBHOE KOJIBLIO, 3 — (PMKCATOp TapesoK, 4 U 5 — MaKeT U3 rIagKuX TapeaoK
Y TapEJOK C BBIITAMIIOBKAMH, 6-TapesKa BEPXHss, 7/-pETYJINPOBOYHBIN BUHT,

8 — KpbllKa, 9-raiika.

I[Mpunuun padoTsl cenaparopa. Pa3aenenne Mojoka MpouCcXoauT B 6bapabane
paboTatomiero cenaparopa. M3 eMKocTH uepe3 KpaHHK U TOIUIaBKOBYIO KaMepy
MOJIOKO TOCTYTIaeT BO Bpamatomuiicst 6apadban. B 6apabane Mooko pacmpenensercs
MEXTy TapeaKaMu, TJe 0] BO3JACHCTBHEM IEHTPOOCIKHBIX CHJI JIETKas 9YacTh MOJIOKA
(CITMBKH) HaIPaBJIICTCS K [ICHTPY BpAIllCHUS, TOJJHUMAETCS BBEPX M YePe3 OTBEPCTHE
PEryJIMPOBOYHOIO BHHTA BBIBOJUTCS B MPUEMHUK CIIMBOK, a 00€3)KUPEHHOE MOJIOKO
(Oostee TspKeIas 4acTh) MOCIOWHO OTBOJIUTCS K OCHOBAHUIO KOHYCA TapesiOK W Yepe3
3a30p MEXIY KPBILIKON 1 BEPXHEU Pa3AeIUTENbHON TAPEIKOW BBIBOJIUTCS B IPUEMHHK
003 KMPEHHOTO MOJIOKAa. MeXaHWYecKue 3arps3HEHUs OCENAal0T Ha BHYTPEHHEU
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MOBEPXHOCTH MOSCKa KPBILIKKU OapabaHa.

IMopsinok cOopku Gapadana:

- BIJIOXKUTE B KaHABKY OCHOBAaHMS | YIUIOTHUTENBHOE KOJBLO 2, 3aTeM
ycTaHoBuTe ¢ukcatop 3 Tak, 4TOOBl IITU(T OCHOBAHUS BOIIET B OTBEPCTHE
¢dukcaropa;

- HaJICHbTE MOCJIEIOBATEIBHO BCE TAPEJIKU, HAUMHANTE C YCTAHOBKH TapeJiKH C
BBIIITAMIIOBKAMH, CJIEAYIOIIAs — rIajKas, U Tak Jajee ¢ Yepel0BaHUEM TapelioK;

- YCTaHOBUTE BEPXHIOIO Tapelsiky 6 U KpbIIKy Oapabana 8. [Ipu 3TOM BbICTYM C
pPEryJINpOBOYHBIM BHUHTOM /7 HAa BEPXHEW TapeNKe NOJHKEH BOMTU B I1a3 KPBILIKH
OapabaHa, a prcKa Ha KpbIlIKe OapabaHa — COBIACTh C IMa30M OCHOBaHUs OapabaHa;

- 3aBUHTUTE BTYJIKY OCHOBaHMs OapabaHa raiikoil 9 u 3aTsHUTE €€ CrielinalbHbIM
KITFOUOM.

IHopsinok cOopku cenaparopa. Ha Bai 3nekTpornpuBoa HaJleHbTE COOpaHHBIN
OapabaH Tak, 4ToObl WITU(PT Ha BTyNKe Oapabana Bomien B ma3 Baia. Ha xopmyc
AJIEKTPONPUBOA 7 YCTAHOBUTE NMPUEMHUK OOE3KMPEHHOTO MOJIOKA 5 W MPUEMHUK
cnuBoK 4. Bpamenuem 0apabana pykoil mpoBepbTE €ro MocajKy Ha Baj, OapabaH HE
JOJDKEH 3aJIeBaTh 3a MPUEMHUKHU. Y CTAaHOBUTE O€3 MEPEKOCOB 10 YIOpPa OCTaJbHBIE
JETalli: TOIUIaBKOBYIO Kamepy 3, momiaBok 2, eMkocTb | ¢ kpanukom 10,
YCTaHOBJICHHBIM B TMOJIOKEHUE — 3AKPbIMO.

Baorcno! [Ins cenapupoBaHus MpUMEHSETCS MOJIOKO cBexee (He Ooisee 20°T),
OYMIIIEHHOE OT MexaHuueckux npumecend, ¢ MJIDK ne menee 3,0%, nomorperoe 110
temnepatypbl 35...45°C. Jlna peryiupoBaHHs COAEpPKAHUS KUpa B CIMBKax
MOJIB3YIOTCSL PETYJIMPOBOYHBIM BHUHTOM 7. BBHHUMBAsE BUHT (110 4acOBOW CTpEJIKE)
coJiep KaHMe JKUpa B CIIMBKAX yBEIMYHUBAIOT, BHIBUHYMBAS — YMEHBIIAIOT.

[Ipu cemapupoBaHUM MOJIOKA COCTABJISIIOT KUPOBOM OanaHc, popMa KOTOPOTo
nokaszaHa B Tabnuue 25.

Tabnuua 25 — XKuposoii 6ananc npyu cenapupoBaHUM MOJIOKa'

ITpuxon xkupa, Kr Pacxon xupa, Kr
B MOJIOKE: B CIIUBKax:
(M x XKm):100 (C x XKc):100
B 00€3KMPEHHOM MOJIOKE:
(O x XK0):100
Bcero B cinuBKax u 00€3:)KUPEHHOM MOJIOKE:

Ilorepwu, Kr:

Hrtoro, Kr: Hroro, Kr:
Ilpumeuanue: 1. M — KOITM4ECTBO MOJIOKA JU1s cenaprupoBanus; C — KOJIMYECTBO CIUBOK, MOJTYYEHHOE

npu cenapupoBannu; O — KOTUYECTBO 00EIKUPEHHOTO MOJIOKA, MOYYEHHOE TP CENapUpPOBAHUM;
K — maccoBas ot xupa (%) B Monoke (M), cTUBKax (c), 00€3KUPEHHOM MOJIOKE (0).
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[Ipu cenapupoBaHUM MOJIOKA JIJIsl KOHTPOJISI ONPEIEIISIOT CTENCHD U3BJICUCHHMSI
xupa (K) mo hopmyme (10):
K =[0K, — XK,) + X,] x 100 (10)

rae Kv — MaccoBas 10514 Kupa B MOJIOKe, %o;
Ko — MaccoBast 10oJist )kupa B 00€3>KUPEHHOM MOJIOKE, %b.

3aganme 1. O3HAKOMBTECH C YCTPOWCTBOM CEMAapaToOpa-CIMBKOOTIAECIUTEIS.
CobepuTe cenaparop COrjacHO MHCTPYKIIUH.

3ananme 2. PaccuuTaiiTe kMpoOBOI OaaHC UCIOJIBb3Ysl CIEAYIOIINE CBEACHHUS:
npocenapupoBano 538 kr Mmonoka ¢ MK 3,8%. [Tomydeno 63 kr cauok ¢ MJI7K 32%
1 475 xr obezxupennoro mosioka ¢ MJIK 0,05%. Pacaets! opopmuTe B Buie TaOJIUIIBI
KUPOBOTO OanaHca (cMm. Tabnuily 25). PaccuuTaliTe cTeleHb W3BICUCHUS KHUPA IO
dbopmyiie (10), onpenenure pabouee COOTHOIICHUE CerapaTopa pa3AeiuB KOJIMYECTBO
00€3KUPEHHOI0 MOJIOKA Ha KOJIMYECTBO CIIUBOK, MOJTYYEHHBIX MIPU CEMapUpOBaHUMU.

3amanue 3. [IpoBenure cemapupoBaHUE MOJIOKA, COCTaBbTE KUPOBOM OasaHC.
Omnpenenure MaccoBbI€ JIOJIH KUpPa B IEIBHOM MOJIOKE, 00€3)KMPEHHOM MOJIOKE U
CIIMBKAaX Ha aHaimu3aTtope MoJioka. Paccuuraiite cTerneHb H3BICYEHUS XUpa IO
dhopmyite (10), onpenenure padbodyee COOTHOIICHHE CellapaTopa U3MEPHUB KOJIUUECTBO
MOJYUYEHHBIX CIIMBOK M OOE3KUPEHHOTO MOJIOKA. JlaHHBIE MO >KUPOBOMY OanaHCy
odopmuTte B Ta0IUILy (CM. TabIuIly 25).

KOHTPOJIBHBIE BOITPOCHI

1. Kakue gakToppl CHUKAIOT )KUPOU3BIICUEHHUE NPU CEMTAPUPOBAHUU MOJIOKA?

2. MakcuMaibpHO JOIYCTUMAsi TUTpyEMasi KUCJIOTHOCTh MOJIOKA JIJISl CENapUPOBAHHUS.

3. CKOJIBKO XKHpa COAEPKUT 00€3KUPEHHOE MOJIOKO?

4. Pa3penieHo M yBEJIMYMBATh CKOPOCTh BpallleHUs1 OapabaHa IpH CernapupOBaHHUU
MOJI0Ka?

5. N3 kakux yacTell COCTOUT CenapaTop-CIAUBKOOTACIUTEINb?

6. 13 kakux yacteil coctouT OapabaH cenapaTopa-CIUBKOOTACTUTENS?

7. OcobenHoctn cOOpku OapabaHa cemapaTopa, 4acTo JOMYyCKaeMbIe OIIMOKU TIPH
3TOM.

8. B uem 3akitovaeTcsi NpUHLUI pabOThI cenapaTopa-CcIUBKOOTACTUTENA?

9. Ilopsimok cOOpkuU cenaparopa.

10. Kak oTperyinpoBaTh COJICpKaHUE KUPA CIUBKAX?

11. Yto coboii mpeAcTaBIIsieT )KUPOBOM OanaHc, COCTaBISEMBbIN MPU cenapUpOBAHUU
MoJoKa?

62



TEMA 13. INIAHUPOBAHUE PACXOJA CBIPbHA ITPU ITPOU3BOACTBE
IHIUTBEBOI'O MOJIOKA U KUCJIOMOJIOYHBIX ITPOAYKTOB

Ueﬂb 3anAmusi. HAyIUTBCA OCYIICCTBIIATH PACUHCTBI pacxodaa CbhbIpbs IIpU
IMPOU3BOACTBC HGHBHOMOHO‘{HOﬁ IMPOAYKIINH.

K 11€71bHOMOJIOUHBIM OTHOCST CIEAYIOUIUE TPYIIIBI IPOTYKTOB:

- MOJIOKO (TacTepU30BaHHOE, YJIbTPANacTepU30BAaHHOE, CTEPUIIM30BAHHOE,
TOILICHOE);

- KHCJIOMOJIOYHBIE TIPOAYKTHI (HAlUTKU, CMETaHa, TBOPOT).

Moroko, mocTynuBIee Ha TepepaboTKy, MOIBEPTaeTCsl CEMaprupOBAHUIO IS
MOJTyYEHUS CIUBOK U 00€3KUPEHHOTO MOJIOKA,  TAK)KE UCIIOJIb3YETCS B LIEIbHOM BUJIE
Ui HOpMaJIM3allud IYTEM CMEIIMBAaHUS WM CENapupoBaHMs Ha CerapaTropax-
HOpMaJM3aTopax MpH MPOU3BOJICTBE MOJIOUHBIX IPOAYKTOB.

Hopmanu3zanms MoJIOKa — 3TO TEXHOJIOTMYECKUN IpOolLlecC MU3MEHEHHs €ro
cocTaBa ISl MOJyYEHHUs MOJOYHOTO MPOAYKTa, COOTBETCTBYIOIIETO ONPEAeICHHBIM
Hopmam (I'OCT, TY, CTO).

Hopmanu3anuio, B 3aBUCUMOCTH OT MaTepUAbHO-TEXHUYECKOW  0a3bl
MIPOU3BOJICTBA MPOBOJAT ABYMsI CIIOCOOAMMU:

- CMEIIMBaHUE, KOTJIa K UICXOJHOMY MOJIOKY JJOOaBIISIOT 00€3KUPEHHOE MOJIOKO
U1 TIOHWKEHUSI MACCOBOM JIOJIM KUPa WK JOOABJISIOT CIUBKH JIJIs1 €€ MOBBIILICHUS;

- HeNpepbIBHBIN cocod B MOTOKE Ha cemapaTope-HopMmanusarope. [Ipu stom
MOJy4aloT HOPMAJIM30BAHHOE MOJIOKO M CIUBKH (€CIM HOpMalH3aiis HIET C
MOHW)KEHUEM JKHpa) WIM HOPMAJIM30BaHHOE M OOE3KUPEHHOE MOJIOKO (eciu
HOpMAaJIM3aIHs UJIET C TIOBBIIIEHUEM KHPA).

[Ipu pacdere cemapupoBaHHsI W HOPMAIW3AIUU TMOJB3YIOTCS TPABUIIOM
TPEYrojbHUKa, IJ€ HAa €ro BepIIMHAX 3alMChIBAIOT MAacCCOBYIO JOJIO IEJNBHOTO,
00€3’)KUPEHHOI0 MOJIOKa U CIMBOK. Ha cTopoHax TpeyrojbHUKa, HAPOTUB BEPUIMH,
3aMKCHIBAIOT KOJIMYECTBO COOTBETCTBYIOIIETO MPOAYKTa (PUCYHOK 16).

KM
Ko Kc

Pucynox 16 — IIpumep 0603HaUEHMI 110 PABIITY TPEYTOJIbHUKA
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C moMOIIBIO TPEYTOJbHUKA, COCTABJISIOT CICAYIOIIEe COOTHOIICHHE:
KM Ko Kc

= = 11
HKc—Ko HKc—Xm Km—2Ko’ b
rne Kum, Ko, Kc — KOIWYeCTBO IEIBHOTO, OOE3KUPEHHOTO MOJIOKA U CIUBOK

COOTBETCTBEHHO, KT}
Km, Ko, Kc — maccoBast 1015 xupa B LEIbHOM, O00€3)KMPEHHOM MOJIOKE U
CJIIMBKAaX COOTBETCTBEHHO, KT.

Ucxons u3 dopmynbl (11) MOXHO paccyuTaTh KOJUYECTBO ITOJYyYaAEMBIX
00€3>)KMPEHHOT0 MOJIOKA W CJIMBOK, 3Hasg KOJUYECTBO LIEIBHOTO MOJIOKA,
HaIpaBJISIEMOTO HA CENApUPOBAHUE, U MACCOBYIO JIOJIO KUpa BO BCEX MPOAYKTax. B
pacyeTax NPUHUMAIOT MAacCOBYIO JIOJIO KHMpa B OO€3)KMPEHHOM MOJIOKE PaBHOMN
0,05%.

Kuciaomosounble HanuTku. [Ipu pacdere HOpManM3aluu ChIPbS IS
KHCJIOMOJIOYHBIX HAIUTKOB CJIEAYET YUYUTHIBATH KOJMWYECTBO BHOCHUMOM 3aKBaCKH,
MIPUTOTOBJICHHOW HA MACTEPU30BAHHOM IIEJIBHOM WJIM 00€3KUPEHHOM MOoJoke. Jlos
BHECEHMsI 3aKBAaCKH OOBIYHO cocTaBiisieT OT 2 10 10 % oT oObema 3aKBalIuBaeMoro
MOJIOKA.

MaccoByto 010 KHpa B HOPMAJIM30BAHHOM MOJIOKE JO BHECEHHUS 3aKBACKH
(#Km3) onpenensitoT o Gopmyie:

100 X Kum — K3 X K3

Kms = 100 — K3 ) (12)

rac 2Kum — maccoBas A0JI1 JKpa B HOPpMAJIM30BAHHOM MOJIOKE ITOCJIC 3aKBAallIMBAHUS

(paBHa MacCOBOM 10 KUpa B MPOAyKTe), %;
K3 — MaccoBas JI0JIsl )KMpa B 3aKBACKE Ha 00€3)KUPEHHOM MOJIoke, %;
K3 — Kom4ecTBO 3aKBaCKH MO TEXHOJIOTUYECKOW MHCTPYKIUH, Yo.

Maccy BHOcHMOI 3akBacku (M3) onpenenstoT no popmyJie:

M _KHMsz 13
>="100 (13)

rac KHm — xonudecTBo HOPMAJIN30BAHHOT'O MOJIOKA JIs 3aKBallIlMBAHUWA, KT'.

[Ipn wncnonb3o0BaHWKM B MPOU3BOACTBE 3aKBACOK IIPSAMOIO BHECEHUS, HX
KOJIMYECTBO HE YUUTHIBAETCA MPU MPOBEJICHUN PACUETOB.

TBopor BbIpabaThIBAIOT MPSMBIM U pa3lieidbHbIM criocobamu. [IpsMoit cioco6
IIPEAyCMaTpuBacT MPOU3BOJACTBO TBOPOra W3 HOPMAJIM30BAHHOIO MOJIOKA, a
pa3aeNbHbI 13 00€3KUPEHHOTO MOJIOKA C TMOCIEAYIOUIUM J100aBJIEHUEM B TBOPOT
MaCTEPU30BaHHBIX CIMBOK JUJISl JOBEIEHUS MACCOBOM JOJU B IPOIYKTE JO HOPMBI.

Jlns pacuera MacCOBOM JOJIM KUPa B HOPMAJIN30BAHHON MOJIOYHOM CMECH IIpHU
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IPOU3BOJICTBE TBOPOra YUMUTHIBAIOT MACCOBYIO JOJIO O€lika B UCXOJHOM ChIPbE IO
dbopmynam (14 u 15).
Jlist TBOpoTa ¢ MaccoBoit modeit xxupa 18% ucnons3yrot Gpopmyiy:

Kum = bm + KH, (14)
Jlst TBOpoTra ¢ MaccoBoi nodeit sxkupa 9 u 5% ucnons3yror Gopmyy:
Kum = bm X KH, (15)

rae bm — maccoBas 1015 6enika B MoJioke, %o;
Kn — xoaddunment HopMmanu3zanuu (Tadauma 26).

Tabnuua 26 — Koadduunentsl HopManuzauuu Mojoka (Kr)

MaccoBast 101151 ’KHpa B TBOpore, %o
Ceson roma
18 9 5
Jleto (Mali-ceHTAOPB) 0,2+0,05 0,4+0,05 0,20+0,05
3umMHUN (OKTAOPH — arpeib) 0,3+0,05 0,5+0,05 0,25+0,05

3amanue 1. HeoOxomumo mnpousBectu 1000 kr momoka ¢ MK 3,5%.
Hopwmanuzanus npoBoutcst cioco6om cmeruBanusi. Coipbe: MoJioko 1enbHoe MK
3,6%, ob6esxupennoe Monoko MJDK 0,05%. Onpenenute CKoJIbBKO TOTpeOyeTcs
IEJTPHOTO M OO0E3KUPEHHOTO0 MOJOKa I TpOM3BOJCTBa Mpoaykra. CocraBbre
KUpoBOH Oananc (Tabnuma 27).

Tabnuna 27 — XKXuposoit 6ananc npu npousBoacTe Mojioka ¢ MJIK 3,5%

Kupossie

IToxa3arens Macca, kr MK, %
€IMHUIIBI, KT

Mo10KO 11eJIbHOE
O06e3:xHupeHHOE MOJIOKO
Mo0110KO HOpMAJIU30BaHHOE

3amanue 2. HeoOGxomumo mnpousBectu 1000 xr momnoka ¢ MK 2,5%.
HopMmanu3arus mpoBoAUTCS Ha cemapaTope-HopManuzarope. ChIpbE: MOJIOKO IIEIEHOE
MIIX 3,6%, mobouHbl TPOAYKT mpu cemapupoBanuu ciuBku ¢ MJDK 35%.
Ompenenure CKOJBKO TPeOyeTcs MPOCEmapupoBaTh MOJOKA M CKOJBKO OCTaHETCS
CJIMBOK JIJI JanbHelme nepepadbotku. CoctaBbTe )XUpOBOi OanaHc (Tabmura 28).
Tabnuna 28 — XKuposoii 6ananc rpu npousBoacTee Mojoka ¢ MK 2,5%

Kuposbie

IToxa3zarenn Macca, xr MJIXK, %
EJIMHHUIIEI, KT

Mo10KO 1IeTbHOE
CauBKu
MoJI0KO HOpMAJIM30BaHHOE
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3apanme 3. Ha npousBonctBo kepupa ¢ MJIK 2,5%, nanpasneno 1200 kr
uenapbHoro moisioka ¢ MJIK 3,6%. Hopmanuzauuio npoBOAWIM C NPUMEHEHHEM
cenaparopa-HopManuzaTopa U noayuunu ciuBku ¢ MJDK 21%. Jlonst BHeceHHOM
OakTepuaIbHON 3aKBAaCKH, MPUTOTOBJICHHON Ha 00€3:)KHMPEHHOM MOJIOKE, COCTaBIIsIIA
3,0%. Omnpenenute CKOJIbKO OyAeT MOJy4eHO Kedupa M OCTaHETCs CIUBOK IS
nanbHeien nepepadotku. CoctaBbTe XXKUPOBO OanaHc (Tabnuna 29).

Tabnuua 29 — XKuposoii 6ananc npu npousBoactse kedupa ¢ MK 2,5%

Kupossie
€IMHULBL, KT

Ilokazarenn Macca, kr MJIXK, %

MoJI0KO HOPMAJIM30BAHHOE
3akBacka

Kedup

3amanue 4. Ha npousBoactBo npoctokBammum ¢ MK 3,2%, nanpasneno 900 kr
uenpHoro mosioka ¢ MJ/K 3,8%. Hopmanuzanuio UEIpHOro MOJIOKa MPOBOJIMIIN
cMelMBaHueM ¢ oOe3xkupeHHbIM MojokoM ¢ MJDK 0,05%. [ons BHeceHHOM
OakTepralbHOW 3aKBACKH, MPUTOTOBICHHON Ha 00E3’)KUPEHHOM MOJIOKE, COCTaBIIsIIA
5,0%. Omnpenenute CKOIBKO OYyAET MOJYYEHO MPOCTOKBAIIHM, COCTABHTE >KUPOBOM
6ananc (tabmuma 30).
Ta6numa 30 — XKXuposoit 6ananc npu npousBoacTBe npoctokBaiu ¢ MK 2,5%

’Kuposbie

IToxa3arens Macca, kr MK, %
CANHUIBI, KT'

Mo0J10KO HOpMAJIU30BaHHOE
3akBacka
[Ipocroksaa

3aganme 5. Ilnanupyercs npousBojacTBo TBopora ¢ MJDK 9% npsmbim
CIIoCOOOM M C HCIOJNB30BAaHUEM 3aKBACKM TPsIMOro BHeceHusa. Ha mpousBoacTBO
HanpasiieHo 500 kr uenpHoro mosioka ¢ MK 3,6% u MIIb 3,1%. Hopmanuzanus
MOJIOKa MpoBOAUTCA cMmemuBaHueM. OOe3xupeHHoe mojoko ¢ MJIK 0,05%,
ceiBopoTka ¢ MJIK 0,03%. Onpenenute ckoyibko OyaeT mosydeHo TBopora. Ce3oH
rojaa — jgeto. CocTaBbTe XKUpOBOM OanaHc (Tabmuia 31).
Tabmuna 31 — XKuposoii 6anmanc npu npousBoacTee TBopora ¢ MK 9,0%

’Kupossie

ITokazarenn Macca, xr MJIX, %
€IMHUIIBL, KT

Orarn 1

Moi0KO 11eIBHOE
O06e3:KHupEeHHOE MOJIOKO
Mo0J10KO HOpMAJIU30BAHHOE

OTtam 2

MoJI0KO HOPMAJIM30BAaHHOE
CBIBOPOTKA

TBopor
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3amanue 6. Ilmanupyercs npousBoactBo TBopora ¢ MJDK 5% mnpsmeim
CrocoOOM M C KCIOJIb30BAHMEM 3aKBACKU MPSAMOro BHeceHHWs. Ha mpousBoacTBO
HanpasieHo 800 kxr o6e3xupenHoro mosioka ¢ MJIXK 0,05% u MJb 3,0%.
Hopmamusanuss mosioka mnpoBogutcss cmemmuBanueM. CiouBkun ¢ MUK 20%,
ceiBopoTKa ¢ MJI2K 0,03%. Onpenenute ckoiabko Oyaer moiaydeHo TBopora. Ce3oH
roja - 3uma. CoctaBbTe KUPOBOM Oasanc (Tadauia 32).

Ta6muma 32 — XXupooit 6amanc npu npousBoacTBe TBopora ¢ MJIXK 5,0%

Kupossie
€AMHMLIBI, KT

ITokazaTenn Macca, kr MJIX, %

Orar 1

MoJ10KO 00€3KHUPEHHOE
CimuBKH
MOo0JI0KO HOPMAJIU30BaHHOE

Orar 2

MoJI0KO HOPMAJIM30BAHHOE
ChIBOpOTKA
TBopor

3amanue 7. Ilmanupyercss mpousBoactBo 500 kr kedpupa ¢ MK 1,5%.
Hopmanuzamuss mpoBoAWTCST Ha cemapaTope-HopManu3zaTope. MOJIOKO 1EJIbHOE C
MK 3,6%, ciuBku ¢ MJIDK 20%. 3akBacka Ha 0O€3KUPEHHOM MOJIOKE, JOJIs
BHeceHMs1 3akBacku 3,0%. Omnpenenure CKOJIBKO CIEAYyeT HalpaBUTh MOJIOKA Ha
HopManm3aiuio. CocTaBbTe KUPOBOI OanaHc.

KOHTPOJIBHBIE BOITPOCHI
1. Yto Takoe HOpManu3alKs MOJIOKa, KAKUMHU CIIOCO0aMU OHa MPOBOAMUTCS?
2. [IpuHUuMI NpoBeIEHHs pacyETOB MPU HOPMAJIU3ALMH 10 MTPABUITY TPEYTOJIbHUKA.
3. Kak TNOHM3WUTHh WM TOBBICUTH MAacCOBBIE [OJIM JKUpa MpPU HOPMAIU3ALUU
CMEIINBaHUEM?
4. Kak npoBoAXTCS HOpMAIM3ALMs MOJIOKA IPU BHECEHUH 3aKBACOK?
5.Kak mnpoBoguTcsi HOpManu3alvs MOJIOKAa TMpU BBIPAOOTKE TBOpPOTa pPa3HBIMU
criocobamu?

TEMA 14. INTAHUPOBAHHUE PACXO/JA CBIPbS ITPU ITPOU3BOJACTBE
CJIMBOYHOI'O MACJIA 1 CBIYY’KHbIX CbIPOB

Heﬂb 3arsamus:. HAYIYUThCS OCYHICCTBIIATHL IMPOAYKTOBBIC PACUCThI CIMBOYHOI'O
Macjia U CbI1Y’KHBIX CBIPOB.

Macno u3 KOpPOBBETO MOJIOKA — 3TO MOJIOYHBIA IPOAYKT WA MOJIOYHBIN
COCTaBHOM MPOJIYKT HA AMYJIbCMOHHOM KUPOBOM OCHOBE, ITPe00J1a1atoIieii COCTaBHOM
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YacThI0 KOTOPOW SIBISIETCSI MOJIOYHBIN KUP, KOTOPBIA IMPOU3BEAEH M3 KOPOBBETO
MOJIOKA, MOJIOYHBIX MPOAYKTOB U (WMJTH) MMOOOYHBIX MPOAYKTOB MepepabOTKH MOJIOKA
MyTEM OTJEJICHUS OT HUX KUPOBOH (ha3bl U PABHOMEPHOTO paclpeneiieHus B HEU
MOJIOYHOU T1a3Mbl. CiuouHoe Macio — 3TO MACIIO U3 KOPOBLETO MOJIOKA, B KOTOPOM
MaccoBas JA0JIA JKHUpa cocTaBisieT HE MeHee 50%. AHAIOTMYHBIN NPOIYKT C MAaCCOBOM
nonen xxupa ot 39 1o 49% sBnsgeTcs MacISTHOM NACTOM, IIPU TPOU3BOACTBE KOTOPOM
JIOIYCKAaeTCsl UCIOIb30BaHUE CTAOMIIM3aTOPOB U HEMOJIOYHBIX KOMIIOHEHTOB HE B
LEJSAX 3aMEHBI MOJIOYHOTO CBIPbSI.

B oTe4yecTBEHHOW NPOMBINUIEHHOCTH MAacji0 W3TOTABIMBAETCS W3 CIUBOK
HECKOJBKHMH CTIOCO0aMu, U3 KOTOPBIX HanboJiee pacpoCTpaHEHBI CIACAYIOIINE:

- cOMBaHKE B MacJIOM3TOTOBUTENAX NEPUOJUYECKOTO AeiicTBUsA cinuBoK ¢ MK
24-38%;

- cOMBaHKME B MAaCJIOM3TOTOBUTENSX HEMPEPBIBHOTO AeiicTBUs ciuBok ¢ MK
40-45%;

- Ha TOTOYHBIX JIMHUSX CIIOCOOOM IMpeoOpa3oBaHUs BBICOKOKHPHBIX CIMBOK,
rae ucnonb3yroT cimBku ¢ MJDK 32-37%, xotopele B ropsgdyeM BHUAE MOBTOPHO
CEMapupyroT 10 TOJYy4YEHUs CIMBOK C 0o0Jiee BBICOKUM COACPKAHUEM KHUPAa,
MakcuMaibHO 110 80%.

[IpuMepHbIe 3aTpaThl MOJIOKA CO CPEIHEN MAacCOBOM JIOJIEH KHUpa B pacueTe Ha
OJIHYy TOHHY CJIMBOYHOTO Macja B 3aBUCHMOCTHU OT €r0 HauMEHOBaHUs (JTI0OOUTEIBCKOE,
KPECThSIHCKOE, C HAMIOJHUTESIMU | T.I1.), COCTaBJISIOT NTPUOIU3UTENHHO OT 15 mo 24
TOHH.

JIJIfl MIPOAYKTOBOI0 pacyera Macja HeoOXOAUMO OIPEJETUTh PACXO]] CIIUBOK,
KOTOPBIN 3aBUCUT OT MACCOBOM JOJIM KHPaA B MacCJIE, IIOTEPH JKUPA C AXTOM, a TAKKE
MOTeph MpU COMBAHUU CIMBOK, 00pabOTKe MacisHOro 3epHa, (hacoBke. B Tabnuie 33
MPEJICTABIICHbl OCHOBHBIE CBEJICHMS, KOTOpPbIE HEOOXOIWMBI ISl MPOTYKTOBOTO

pacuera.
Tabmuma 33 — BcmomorarenbHas Tabnuiia Jjis MPOAYKTOBOIO pacdera IIpU
IIPOU3BOACTBC CJIIMBOYHOI'O MacCJjia
ITokazaTtenn Tpanummonnoe | Jlroourensckoe | KpecthsiHcKOE
MJIX B macie, % 82,5 80,0 72,5
MaccoBas 0515 )Kupa B maxrte, %

Meron cOuBaHust 0,3

MeTto cOMBaHUs HEMTPEPHIBHBIN 0,7

[IpeoOpa3oBaHre BEICOKOKHUPHBIX CIMBOK 0,4

Hotepu sxupa’, %

Ha macnonsroroBureie 0,38

[TpeoOpa3oBaHue BHICOKOKHPHBIX CIMBOK 0,50

dacoBka B 010KH 0,50

dacoBka MeaKas 0,58

[Ipumeuanue: 1. HopmaTuBHBIE TOTEPU B COOTBETCTBUU C JICUCTBYIOIIMMHU HOpMaMHU
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Pacxon cmuBok Ha 1000 kr macna (0e3 ydyeTa mOTe€pb) PACCUMTHIBACTCS TIO

dopmyne (M,,):
_ 1000 x (H<M3C B >Knax)

(o) ]
>Kcn - >Krlax
Pacxon cimBok Ha 1000 kr macna (C y4eToM IOTEPh) PACCUMTHIBACTCS IIO
dopmyie (Pes):

(16)

1000 x OKMac - >Knax)

P = , 17
T Ky X (1= 0,01mK) — XKy a7)

rae Kyqc —MaccoBas A0Jis )kupa B Macie, %;
Hnax — MaccoBasi 10Ji JKupa B naxre, %;

Ken —MaccoBast 10JIs )Kupa B CIIMBKax, %;
1K — notepu xwupa, %.

Colp - MOJOYHBIA TPOAYKT WM MOJIOYHBIMA COCTAaBHOW MNPOAYKT,
MIPOU3BEJECHHBIN U3 MOJIOKA, MOJIOYHBIX MPOAYKTOB U (MJIM) MOOOYHBIX MPOAYKTOB
nepepabOTKM MOJIOKa C HCIOJb30BAaHUEM WM 0O€3 HCIOJIb30BAaHUS CIELHAIBHBIX
3aKBACOK, TEXHOJIOT i1, 00€CIIEYMBAIOIINX KOATYJISLUIO MOJIOYHOTO O€JIKa C TOMOILBIO
MOJIOKOCBEPTHIBAIOUINX (PEPMEHTOB, WJIM KHUCIOTHBIM, WIM TEPMOKUCIOTHBIM
CHOCOOOM C TIOCIEAYIOUIMM OTACJIEHUEM CBIPHOM Macchl OT CHIBOPOTKH, €€
(dbopMoBaHUEM, TPECCOBAHUEM, C ITOCOJKOM UM O€3 MOCOJIKU, CO3pEBaHUEM UIU 0e3
co3peBaHUsl C Jo00aBlieHMEM WM 0e3 J00aBJICHUS HEMOJOYHBIX KOMIIOHEHTOB,
BBOJIMMBIX HE B LIENSAX 3aMEHBI COCTABHBIX YAaCTEW MOJIOKA.

B 3aBucMMOCTH OT THma CBEpPTBIBAHUS MOJIOKA, KOTOPOE MPUMEHSETCA B
TEXHOJIOTHH MTPOU3BOACTBA, CHIPBI MOJIPA3ALISAIOT HA (pepMEHTATUBHBIE (CBEPThIBAHUE
CBIYY’KHBIM (EpMEHTOM) U KHCJIOMOJIOYHBIE (CBEPTHIBAHUE KHUCIOTHBIM WU
KHCJIOTHO-CBIUYKHBIM ~criocoOOM). B 3aBUCMMOCTH OT KOHCHUCTEHIMH CBIPHI
MIOAPA3AEIAIOT Ha TBEPABIE, ITOTYTBEPABIC, MATKAE U PACCOJIbHBIE.

[IpumepHBbIe 3aTpaThl MOJIOKA CO CPEHEN MACCOBOW JOJIEUN KHpaA B pacyeTe Ha
OJIHy TOHHY ChIpa COCTAaBJISIOT MPUOIUZUTENTBHO OT 4 0 25 TOHH, B 3aBUCUMOCTH OT
BHJIA ChIpA.

/I MPOAYKTOBOI0 pacyera TBEPAbIX (MOJYTBepPAbIX) ChIYYKHBIX ChIPOB
HEOOXOUMO OMNPEIEIUTh MAacCy HOPMAaJU30BAaHHOW CMECH, MAcCy CBEXEro ChIpa
IIOCJIE IIPECCOBAHMUS, MACCY 3PEJIOTrO ChIpa.

Jl51s pacueTa Ha IEpBOM dTale HEOOXOIMMO OMPEIEIUTh MAaCCOBYIO JI0JIIO KUPA

B HOpMaJIU30BaHHOU cMmecu (Kcy), HampaBsieMOl Ha TIPOU3BOJICTBO ChIpa, KOTOpas

3aBUCUT OT MAacCOBOM J0JM Oeyika B Mojoke (h)) U MaccOBOHM JOJIM KHpa B CYyXOM
BelllecTBe ChIpa. Pacuer ocyiecTBisieTcst mocpeacTBoM hopmyibl (18).
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- B, X K. XK
o 100 ’
rae XKes.c — MaccoBas JI0Js1 )KUpa B CyXOM BEIIECTBE Chipa, %o;

K — ko3 duruent, onpenensieMblii OnbITHBIM ImyTeM (1t cbipa ¢ MK B cyxom
BemectBe 50% - 2,15;45% - 2,02; 40% - 1,90; 30% - 1,65).

(18)

Jlna pacuera kod(dduieHTa, IpOBOAIAT HE MEHEE TPEX OMBITHBIX BBHIPAOOTOK
ChIpa, YCTAHABJIMBAs OPUEHTUPOBOYHYIO KUPHOCTh HOPMAJIM30BAHHOIO MOJIOKA MpHU
MOMOIIM TaOJUIIBI U3 TEXHOJOTMYECKON HHCTPYKIMHM MO MPOU3BOJICTBY Chipa. B
MCXOJTHOM MOJIOKE OIPEACIISIIOT MAaCCOBYIO JIONIO O€JKa, a B ChIpE MOCIe MPECCOBAHUS
— MacCOBYIO JIOJIO XHUpa B cyxoM BemiectBe. [locnenusis qomxHa ObiTh Ha 1,0-1,5%
BBIIIIE CTAHIAPTHOM, TaK KaK MOCJE MMOCOJIKU ChIpa OHA CHUYKAETCH.

JlanbHeillme pacueTbl OCYIIECTBISIOTCS MOCPEICTBOM METOJa TPEYTrOJIbHUKA
(cMm. pucyHok 16). Bcnomorarensnbie ¢gopmynsl (19, 20) u HeoOXoaumble TpH
pacueTax CBEJICHHUs, IPEICTaBICHBI B Tabyuile 34.

Tabmuua 34 — BcnomorartenbHass Tabiuia s MPOJYKTOBOTO pacdera Ipu
IIPOU3BOJICTBE ChIUYKHBIX CHIPOB

MK B CB M/I Bnaru B MJIX B Yopu, chipa 32
Crip 3peJioro ceipa, % | 3peiiom ceipe, % CBIBOPOTKE, % HepHoaL

p pa, 7o | 3p pe, 7o POTKE, 7o cospeBanust, %
Poccuiickuit 50 40 0,3-0,4 7,0
Ponasnexni 50 39 0,3-0,4 10,0
KPYTJIBIH
L ommanzckii 45 40 0,3-0.4 9,5
OpyCKOBBIH
ITomexoHckMit 45 41 0,3-0,4 9,0
JlaTBuiickuit 45 42,5 0,3-0,4 9.5

AOcooTHOE cofiepKaHue Kupa B cbipe (/K:) B 3aBUCUMOCTH OT COJIEpKAHUS
BJIard, OMPEEISIOT 10 hopmyJie:

>KCB.C X (100 - Bc)

He = 100 (19)
rae AKeg.c — MaccoBas JI0Js )KUpa B CyXOM BEIIECTBE ChIpa, %o;
B — conepkanue Biaru B ceipe, %.
Maccy cbipa nocne npeccoBanus (M,), onpenenstoT mo hopmyre:
M, . x 100
= 100-V," (20)

rae M; .. — Macca coipa 3pesoro, Kr;

V. — HOpMa yObUTH ChIpa B EpUO CO3peBanusl, %o.
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3aganme 1. Paccuuraiite pacxoj ciuBok ¢ MJIDK=35% Ha npousBoacteo 100
KT CJIMBOYHOTO Macjia KpecThsIHCKoro. [Ipow3BOACTBO MeTOAOM COWBaHUS Ha
MacCJIOU3TOTOBUTEIIE TIepuoArndecKoro aercTeusi. dacoBka MpoayKTa B OPUKETHI MO
180 r. JIOMOJHUTENBHO paACCUMTAUTE pacxXoJ MOJIOKa Oa3MCHOM >KUPHOCTH Ha
nojiyueHue ciauBok (oOe3zxupenHoe moioko MJIXK=0,05%), ucnonb3ys npaBuio
TpeyrojibHuKa (0e3 ydeTa moTeph).

3apanue 2. Paccuuraiite pacxona cauBok ¢ MJI2K=40% na npousBoactso 100
K CJIMBOYHOTO Macja TpaauluoHHOro. [Ipom3BojicTBO MeTOJOM COMBaHUS Ha
MacJIOU3rOTOBUTENE HENPEPBIBHOTO AeHCTBUA. PacoBKa Mpoaykra B OpukeTsl 1o 180
r. JIOMOTHUTENIBHO pacCYUTalTe pacxo] MOJIOKa 0a3MCHOM KUPHOCTH Ha MOJyYEHUE
cnuBOK (00e3xupenHoe Moiaoko MJIYK=0,05%), ucnonb3yst mpaBuiIo TPEyrojabHUKA
(6e3 yueTa moTeph).

3ananme 3. PaccumuTaiite pacxo/1 ceipbs Ha Tpon3BoaAcTBO 100 Kr 3penoro chipa
Poccutiickuii. Ceipbe: Mosioko 1ieiabpHoe cbipoe MJIK=3,6%, MJ1b=3,2%. VcxonHbie
IaHHbIe B TaOmuie 34.

3amanue 4. Paccuuraiite pacxo cbipbs Ha mpou3BoicTBO 100 Kr 3penoro coipa
["onnanackuit 6pyckoBbiid. Ceipbe: MOOKO HenbHOe cbipoe MJIK=3,4%, MJ1b=3,1%.
HUcxonueie nannele B Tadmauie 34.

KOHTPOJIBHBIE BOITPOCHI

1. Yto Takoe Maciio U3 KOPOBBETO MOJIOKA?

2. B yem paznuuus MEK1y CIMBOYHBIM MAacjaOM M MAacisiHOW MacTou?

3. CriocoObl TPOU3BOICTBA MACiia U3 KOPOBBETO MOJIOKA.

4. CKoJbKO MOJIOKA TpeOyeTcs Ha BRIpabOTKY KUjIoTpaMMa Maciia’?

5. IIpu kakom croco6e MPOM3BOCTBA Maca HAMOOBIITNI OTXOT KUPA B MAXTY?

6. [laiiTe moHsTHE ChIpA.

7. Ha xakwie Tpynmbl MOAPA3ACISIOT ChIPHI, B 3aBUCUMOCTH OT THITA CBEPTHIBAHUS
OesKoB?

8. Ha xakue rpymnmbl mOapa3AemsioT ChIPI B 3aBUCHMOCTH OT KOHCHUCTECHIIAN ?

9. CxonbpKo MoJIoKa TpeOyeTcsi Ha BEIpaOOTKY KUJioTpaMMa chipa?

10. Kakyie npuHIUIIBI TOJOKEHBI B OCHOBY pacuera MacCOBOM JOJIM KHpa B
HOPMAaJIM30BAaHHOM CMECH JIJIsl BEIPAOOTKHU Chipa?
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[Ipunoxxenue A (cripaBoyHOE)
[InmoTHOCTH MOJIOKA, TpUBEEHHAS K Temneparype 20°C

[TnorHoCT [TnotHocTh, IpuBeneHHas k 20 °C, KI/M, npu Temneparype mojoka t, °C
Bl\f{‘;ﬁi’;{a, 150 | 155 | 16,0 | 16,5 | 17,0 | 17,5 | 18,0 | 18,5 | 19,0 | 19,5 | 20,0

1025,0 |1023,4(1023,6({1023,7(1023,9{1024,0{1024,2|1024,4|1024,5(1024,7{1024,81025,0

1025,5 |1023,9(1024,1{1024,2{1024,4|1024,5|1024,7|1024,9|1025,0(1025,2{1025,3{1025,5

1026,0 |1024,4|1024,6(1024,7{1024,911025,0{1025,2]|1025,4|1025,5(1025,7{1025,8{1026,0

1026,5 |1024,9(1025,1{1025,2|1025,4|1025,5|1025,7|1025,9(1026,0(1026,2{1026,3|1026,5

1027,0 |1025,4|1025,6(1025,7(1025,911026,0|1026,2|1026,4|1026,5(1026,7|1026,8|1027,0

1027,5 [1025,9{1026,1(1026,2|1026,4|1026,5(1026,7{1026,9(1027,0|1027,2{1027,3|1027,5

1028,0 |1026,4|1026,6(1026,7{1026,9(1027,0{1027,211027,4|1027,5(1027,7{1027,8|1028,0

1028,5 |1026,9|1027,1{1027,2(1027,4|1027,5|1027,7|1027,9{1028,0(1028,2|1028,3|1028,5

1029,0 |1027,4|1027,6{1027,7(1027,911028,0|1028,2|1028,4|1028,5(1028,7|1028,8|1029,0

1029,5 [1027,911028,1(1028,2(1028,4{1028,5|1028,7{1028,911029,0|1029,2(1029,3|1029,5

1030,0 |1028,4(1028,6(1028,7(1028,4|1029,0{1029,2|1029,4|1029,5(1029,7{1029,8|1030,0

1030,5 |1028,9(1029,1{1029,2|1029,4|1029,5|1029,7|1029,9(1030,0(1030,2{1030,3|1030,5

1031,0 |1029,4/1029,6(1029,7{1029,9|1030,0|{1030,2|1030,4|1030,5(1030,7{1030,8|1031,0

1031,5 |1029,9(1030,1{1030,2|1030,4|1030,5|1030,7|1030,9(1031,0(1031,2{1031,3|1031,5

1032,0 |1030,4(1030,6{1030,7{1030,9{1031,0{1031,2|1031,4|1031,5(1031,7{1031,8{1032,0

1032,5 |1030,9(1031,1{1031,2|{1031,4|{1031,5{1031,7|1031,9(1032,0(1032,2{1032,3|1032,5

1033,0 |1031,4|1031,6{1031,7{1031,9|1032,0{1032,2|1032,4|1032,5(1032,7{1032,8{1033,0

1033,5 |1031,9(1032,1{1032,2|1032,4|1032,5|1032,7|1032,9(1033,0(1033,2{1033,3|1033,5

1034,0 |1032,4(1032,6{1032,7{1032,9{1033,0{1033,2|1033,4|1033,5(1033,7{1033,8|1034,0

1034,5 |1032,9(1033,1{1033,2|1033,4|1033,5|1033,7|1033,9(1034,0(1034,2{1034,3|1034,5

1035,0 |1033,4(1033,6({1033,7(1033,9{1034,0{1034,2|1034,4|1034,5(1034,7{1034,8|1035,0

1035,5 |1033,9(1034,1{1034,2|1034,4|1034,5|1034,7|1034,9(1035,0(1035,2{1035,3|1035,5

1036,0 |1034,4|1034,6({1034,7[1034,9{1035,0{1035,2|1035,4|1035,5(1035,7{1035,8{1036,0
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OkoHYaHuE NPHIIOKEHUS A

[lnotHocTs IInoTHOCT, mpuBenenHast k 20 °C, Kr/M>, pH Temreparype Mooka, °C
MOJIOKa,
Kr/m? 20,5 | 21,0 | 21,5 | 22,0 | 22,5 | 23,0 | 23,5 | 240 | 245 | 25,0

1025,0 |1025,2]1025,3 | 1025,5 | 1025,6 | 1025,8 | 1026,0 | 1026,1 | 1026,3 | 1026,4 | 1026,6

1025,5 1025,7 { 1025,8 | 1026,0 | 1026,1 | 1026,3 | 1026,5 | 1026,6 | 1026,8 | 1026,9 | 1027,1

1026,0 |1026,2]1026,3 |1026,5 | 1026,6 | 1026,8 | 1027,0 | 1027,1 | 1027,3 | 1027,4 | 1027,6

1026,5 |1026,7|1026,8 |1027,0 | 1027,1 | 1027,3 | 1027,5 | 1027,6 | 1027,8 | 1027,9 | 1028,1

1027,0 |1027,2]1027,3 | 1027,5|1027,6 | 1027,8 | 1028,0 | 1028,1 | 1028,3 | 1028,4 | 1028,6

1027,5 1027,711027,8 | 1028,0 | 1028,1 | 1028,3 | 1028,5 | 1028,6 | 1028,8 | 1028,4 | 1029,1

1028,0 |1028,2]1028,3 |1028,5 | 1028,6 | 1028,8 | 1029,0 | 1029,1 | 1029,3 | 1029,4 | 1029,6

1028,5 |1028,7]1028,8 |1029,0 | 1029,1 | 1029,3 | 1029,5 | 1029,6 | 1029,8 | 1029,9 | 1030,1

1029,0 |1029,2 {1029,31029,5 |1029,6 | 1029,8 | 1030,0 | 1030,1 | 1030,3 | 1030,4 | 1030,6

1029,5 1029,7 | 1029,8 | 1030,0 | 1030,1 | 1030,3 | 1030,5 | 1030,6 | 1030,8 | 1030,9 | 1031,1

1030,0 |1030,2|1030,3|1030,5 | 1030,6 | 1030,8 | 1031,0 | 1031,1 | 1031,3 | 1031,4 | 1031,6

1030,5 1030,7 { 1030,8 | 1031,0 | 1031,1 | 1031,3 | 1031,5 | 1031,6 | 1031,8 | 1031,9 | 1032,1

1031,0 |[1031,2|1031,3|1031,5|1031,6 | 1031,8 | 1032,0 | 1032,1 | 1032,3 | 1032,4 | 1032,6

1031,5 |1031,7|1031,8|1032,0|1032,1 | 1032,3|1032,5|1032,6 |1032,8 | 1032,9 | 1033,1

1032,0 |1032,2]1032,3|1032,5|1032,6 | 1032,8 | 1033,0 | 1033,1 | 1033,3 | 1033,4 | 1033,6

1032,5 |1032,7]1032,8 |1033,0 | 1033,1 | 1033,3|1033,5|1033,6 | 1033,8 | 1033,9 | 1034,1

1033,0 |1033,2]|1033,3|1033,5|1033,6 | 1033,8 | 1034,0 | 1034,1 | 1034,3 | 1034,4 | 1034,6

1033,5 |1033,7]|1033,8 | 1034,0 | 1034,1 | 1034,3 | 1034,5 | 1034,6 | 1034,8 | 1034,9 | 1035,1

1034,0 | 1034,2|1034,3 | 1034,5 | 1034,6 | 1034,8 | 1035,0 | 1035,1 | 1035,3 | 1035,4 | 1035,6

1034,5 |1034,7|1034,8 | 1035,0 | 1035,1 | 1035,3 | 1035,5 | 1035,6 | 1035,8 | 1035,9 | 1036,1

1035,0 | 1035,2]|1035,3 | 1035,5|1035,6 | 1035,8 | 1036,0 | 1036,1 | 1036,3 | 1036,4 | 1036,6

1035,5 1035,7 {1035,8 | 1036,0 | 1036,1 | 1036,3 | 1036,5 | 1036,6 | 1036,8 | 1036,9 | 1037,1

1036,0 |1036,2|1036,3 |1036,5|1036,6 | 1036,8 | 1037,0 | 1037,1 | 1037,3 | 1037.,4 | 1037,6
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[Tpunoxxenue b (cpaBouHoe)
OOBbEMBI STUIIOBOIO CIUPTA U BOABI ipH Temmeparype 20°C mis nmoayuenus 1 am?
BOJHO-CIIUPTOBOr'O pacTBOpa (C YUETOM CXKATHUS pPacTBOpa B MPOLIECCE

MIPUTOTOBJICHMUS])
OObemHas
J10JIs OObeMHas 0JIst ITUIIOBOTO CIIUPTA B MOJIyYEHHOM pacTBope, %o
STHIJIOBOTO
cnupra B | Bemectso
MEXOAHOM 68 70 72 75 80
pactBope,
%
08 CIHPT 694 714 735 765 816
BOJIA 336 315 294 261 207
97 CIHPT 701 722 742 773 825
BOJIA 328 306 285 252 197
96 CIHPT 708 729 750 781 833
BOJA 319 297 275 242 187
95 CIIUPT 716 737 758 789 842
BOJA 310 288 266 233 176
04 CIIUPT 723 745 766 798 851
BOJA 302 279 257 223 166
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