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B mocobum mpeacTtaBiieHbl METOJUYECKHE YKa3aHHS I10 IPOBEICHUIO
Ja00paTOpHBIX pabOT B paMKax JUCHUIUIMH. TEXHOXHMHYECKHH KOHTPOJIb
CEIILCKOXO3IMCTBEHHOTO CBIPbS M TMPOJYKTOB €ro IepepadOTKH, TEXHOJOTHHU
IIpOU3BOACTBA nu Hepepa60TKH MMPpOAYKINH JKUBOTHOBOACTBA, METOAbI
WCCJICIOBAaHMI IMUIICBBIX NPOAYKTOB. [IpHMBEIEHBI aNTrOPUTMBI BBITOJIHEHUS
aHaJIM30B, JAaHbl (DOPMYJIBI IS pacdyeTa BaKHEHMIIIMX MoKa3aTeleh KadecTBa
MOJIOKa W MOJIOYHBIX NPOAYKTOB. Kakmas Tema COAEpXKUT OIMCaHUE XOHAa
paboThI, TIepeueHb HEOOXOJMMBIX pPEaKTHBOB M 000pynoBaHus. IlocobOue
COJICPKUT PEKOMEHIYEMYIO JIUTEPATYPY.

[IpakTikyM mnpenHa3HadyeH Ui CTYIEHTOB OYHOTO M 3a04YHOIO
OT/JCJIICHUH TI0 HaMNpaBJICHUIO TMOATOTOBKM OakamaBpoB 35.03.07. -—
TEXHOJOTHSI ~ TPOM3BOJCTBA U  MEpepabOTKM  CeIbCKOXO35HMCTBEHHOM
NPOAYKIIMU U CTYJACHTOB CPEIHETr0 MpOodEeCCHOHAIBLHOIO O0pa3oBaHUsS I10
HanpaBjieHuto 1noarotoBku  35.02.06 TexHonoruss MOpoOU3BOACTBA U
nepepaboTKU CeNbCKOX03SUCTBEHHOM MPOAYKIIUUA. MOKeT ObITh UCTIOIL30BaH
COTPYAHUKAMH HAy4YHO-UCCIIEAOBATEIbCKUX HWHCTUTYTOB, MPEANPUATHN
nepepadaThIBAIOIICH MPOMBIIUICHHOCTH U KOHTPOJIUPYIOIIUX OpTaHU3aIIHM.
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BBEJIEHUE

N3 MONIOYHBIX TMPOAYKTOB, BBIPAOATHIBAEMBIX MPOMBIIUICHHOCTHIO, Ha
OPEANPUATUAX OOIIECTBEHHOTO MUTAHUS UCIOIB3YIOT B KAYECTBE ChIPhS TJIABHBIM
o0pa3oM MOJIOKO II€JIbHOE, CTYIIEHHOE, CYXO€, CJIWBKH, CMETaHy U TBOPOT.
KadecTBO MOJI0OKa OIEHUBAIOT MO OPraHOJENTHYECKUM TMOKA3aTeNsiM, a TaKXKe IO
pe3yibTaTaM aHaJIN30B ero GU3NYECKUX, XUMUUYECKUX U CAHUTAPHO-TUTUEHUYECKUX
CBOMCTB.

N3 ¢usndeckux mokazateneld KauecTBa MOJIOKAa OOBIYHO OMPENEISIOT €ro
IJIOTHOCTh, @ U3 XUMHUYECKUX — KHUCIIOTHOCTb, COJIEpXKAHUE KUpa, Oellka U CyXou
octatok. K  caHMTapHO-TUTMEHUYECKUM  TOKa3aTesisiM  KadecTBa  OTHOCST
COJICp’)KaHME MEXaHWYECKUX TMpuMeced (OmpenensioT Tpymnmy YHUCTOTHI) H
OakTepuasbHyl0 OO0CEeMEHEHHOCTh. MOJIOKO TPOBEPSIIOT HA  OJHOPOJAHOCTH
KOHCHUCTEHIIUHU, YUCTOTY BKYyCa M XJICBHOTO 3araxa, TOPbKOro BKyca, TPUBKYCOB —
KOPMOBOTO, BOJISHUCTOTO, METAJITMIECKOTO.

3aroToBiIsieMOe MOJIOKO, MOJIYYEHHOE OT 3J0POBBIX KOPOB, JIOKHO OBITH
IIEJbHBIM, CBEKUM M COOTBETCTBOBATh TPEOOBAHUSM CAHUTAPHBIX U BETEPUHAPHBIX
IpaBuj JJIE MOJIOYHBIX (epM U TNPEANPUSITHH, YTBEPXKIEHHBIX MUHHUCTEPCTBOM
cenbekoro xo3sucrsa PO u MunucrepctsoM 3apaBooxpaneHus PO.

Mouioko mociie JoeHHUsl JOJKHO ObITh MpOGUIBTPOBAHO M OXJaxaeHo. [1o
COTJIaCOBAHHUIO C MPEANPUSITUSIMU MOJIOYHOW TPOMBIIUIEHHOCTH (M APYTUMH
3arOTOBUTENIbHBIMU OpPraHHU3allusiMU) W OpraHaMH CaHUTapHO-BETEPUHAPHOTO
HaJ30pa JIOMYyCKAaeTCsl cllaya-pueMKa Mojoka 0e3 oxJiaKJaeHusi B TedeHue | vaca
NOCJIE TIOCHUS.

Tpebosanusa k monoxky. B 3aBucuMocTH OT (U3UKO-XMMHYECKUX U
MUKPOOHMOJIOTHYECKUX TTOKa3aTeNel, MOJIOKO MOAPA3ACNSIIoT Ha 4 copTa: BBICIINM,
1, 2 u HecopToBoe. K BrIcIIeMy U IEPBOMY COPTY OTHOCST MOJIOKO C KHCIIOTHOCTHIO
16-18°T, cremeHbI0 YUCTOTHI IO ATAJIOHY HE HIDKE | Tpynmbl B GaKTepHAIBHOM
00CeMEHEHHOCTRIO TI0 peaykTa3Hoil mpobe He Hike | kimacca. Ko Bropomy copry
OTHOCSIT MOJIOKO C KHCIOTHOCTBIO 16-20,99°T, crtemenpro umctoThl He Huke |l
Tpynmnsl U O0akTepuaabHON 00CEMEHEHHOCTHIO MO peayKTa3HOW mpobe He Hinke |
kiacca. K HeCOpTOBOMY OTHOCSIT MOJIOKO € KUCIOTHOCTBIO MeHee 15,99 unu Gonee
21,0°T wu crenensto uyuctoThl He Huxke |l rpymmer.  OxnaxnéHaoe».
O6mepoccuiickas HOpMa 0a3MCHOM KUPHOCTU MOJIOKA cocTaBisieT 3,4%, Oa3ucHas
HOpMa cojeprkanus oenka — 3,0%.

IT1oTHOCTH MOJIOKA BBICIIETO COpTa JOJDKHA OBITh HE MeHee 1028,0 kr/me, 1
u 2 copta — He Menee 1027,0, HecoproBoro — He MeHee 1026,9 kr/m®. Mosoko
m1oTHOCTBIO 1026, kxucinotHOocTRIO 15 wmm 21°T pomyckaercss mpuUHHMAaTh Ha
OCHOBaHUU KOHTPOJIbHOW (CTOWMJIOBOW) MPOOBI BTOPBIM COPTOM, €CIIM OHO IO
OpraHOJIENTUYECKUM, (U3UKO-XUMUUECKUM M MHUKPOOMOJOITMYECKUM CBOICTBAM
cootBeTcTBYeT TpeOoBanusmM ['OCT. B3aMeH omnpeeneHus MmIOTHOCTA MOXKET OBbITh
MCIIOJIb30BaHa TeMIlepaTypa 3aMep3aHus MOJIOKA, KOTOpasi AOJKHA ObITh HE BBIIIE
0,52°C.

Cormacao Canllua 2.3.2.1087-01, TOKcHUYECKHX »JJIEMEHTOB B MOJIOKE

JOJDKHO OBITH HE Oosiee clieAyromux 3HaueHuid (Mr/xr wim mr/mn): Pb — 0,1; As —
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0,05; Cd — 0,03; Hg — 0,005. Adnorokcuna M1 (BUJI MUKOTOKCHHA) JOKHO OBIThH
He Oonee 0,0005 wr/kr. He nmomyckaercss Hadu4yue  aHTUOMOTHUKOB:
TETPANMKINHOBOW TPYIIIBI, JEBOMHUIICTHHA, CTPENTOMUIIMHA W TeHUIWUINHA. He
JIOMyCKaeTCsl HAJIMYUe WHTHOWPYIONIUX BEIIECTB, MPHU MUX OOHAPYKEHUH MOJIOKO
OTHOCAT K HECOPTOBOMY. M3 TECTUIIMAOB HOPMHPYETCS  COJCpIKAHHE
rekcaxjopuukiorekcana (a, B, y-uzomepsl) — He 6omee 0,05 mr/kr; AT u ero
MeTtabonuTel — He Oonee 0,05 mr/kr. Y3 paaiMoHyKINA0B HOPMUPYETCS COJAEPKAHUE
Cs-137 — ne 6onee 100 bx/kr u Sr-90 — He 6onee 25 Br/kr.

MOoJIOKO, HE COOTBETCTBYIOICE BBIINIC YKAa3aHHBIM TPEOOBAHUSAM TIO
MOKa3aTeJIsIM KUCJIIOTHOCTH M TUIOTHOCTH, HO CBEKEE M IEJbHOC MPUHUMACTCS Kak
COpPTOBOE€  MOJIOKO Ha OCHOBaHUM  KOHTPOJIBHOW  (CTOWIOBOM)  MpOOHI,
MOJATBEPKAAIONICH ero IeNbHOCTh. OTOOp KOHTPOIBHOW MPOOKI ISl ONpPEIeICHUS
KHACJIOTHOCTH M TUIOTHOCTH MOJIOKA JIOJDKHBI ITPOBOJIUTH COBMECTHO MPEACTABUTEITH
3arOTOBHUTEIIBHBIX OpPTaHM3aIlMii W XO3SHCTB-TIOCTAaBIIUKOB. Pe3ynbTaThl aHamm3a
po0 JTOHKHBI OBITH 0(OPMIICHBI AKTOM, CPOK JICHCTBUS KOTOPOT'O YCTAaHABIUBACTCS
10 1 mMecsa ¢ MOMeHTa 0TOOpa KOHTPOJIBHOU MPOOHI.

Omnpenenenue copra MOJIOKa, MPUHSATOTO HA OCHOBAaHMM aKTa KOHTPOJBHOU
npoObl, HEOOXOAMMO TPOBOAWTH IO TIOKA3aTeJIsAM CTENEHW YUCTOTHI U
OakTepuaaTbHONU 00CEMEHEHHOCTH.

Mosioko OT OONBHBIX WM TOJ03PEBAaEMBIX B 3a00J€BaHUU KOPOB (€ro
pasperraercsi UCIOJb30BaTh B IHILY TOJIBKO IMOCIE TEPMUYECKON 00paboTKH), a
TaKk)K€ MOJIOKO, HE COOTBETCTBYIOIIee TpeOOBaHUAM 2 COpPTa, HO C KUCIOTHOCTHIO
He Boimie 21 °T, GakrepuanpHOil o0cemeHEéHHOCTRIO He HIKe |l kimacca mo TOCT
9225-68, crenennio uncToThl He HIke |l rpynmer mo 'OCT 8218-56, mpuauMaercs
KaK HECOPTOBOE.

Monoko OT OOJNIBHBIX WM TI0JIO3pEBAaeMbIX B 3a00JC€BaHUM KOPOB
NPUHUMAETCS] TOJBKO TPHU YCIOBUU COONIOACHHS JCHCTBYIOIIMX CAHUTAPHBIX U
BETEPUHAPHBIX MPABUI JUIsl MOJOYHBIX (depM npeanpustrif. CMemmrBaHUE TaKoro
MOJIOKa C MOJIOKOM OT 37J0POBBIX KOPOB HE JTOMTyCKAaeTCsl.

He nognexut npuéMke MOJIOKO:

a) HE COOTBETCTBYIOIIEE BHIIIEC MPHUBEACHHBIM TPEOOBAHUSM MO TUIOTHOCTH,
OpraHoOJENTUYECKUM MOKA3aTeIsIM, KHUCIIOTHOCTH, OakTepualbHON
00CEeMEHEHHOCTH;

0) moJydeHHOE OT KOpOB B TepBble 7 AHEH NakTtauud (MOJO3WBO) U B
nocjieaHue 7 IHeH JTakTauuu (CTapoIoiHOE);

B) C 100aBICHUEM HEUTPATU3YIONMX U KOHCEPBUPYIONTUX BEIIIECTB;

T') C 3aMax0M XHUMHKATOB ¥ HEPTETIPOIYKTOB;

) C OCTaTOYHBIM KOJMYECTBOM AHTUOMOTHKOB, XHUMHYECKHX CPEJICTB
3aIUATHl PACTEHUH U )KHBOTHBIX;

€) C TPOTOPKIBIM, 3aTXJBIM MPUBKYCOM, BBIPQKCHHBIM CICITHPUUECKAM
3armaxoM ¥ KOPMOBBIM MTPUBKYCOM JIYKa, YECHOKA U TIOJIIHH.

MoJtoko, MoCTaBIsIeMOe MPEATPUIATASIMEI B TOPTOBYIO CE€Th, OOJBHUIIBI U IS
OOIIECTBEHHOTO MHUTAHMS, JOJHKHO COOTBETCTBOBATH TPEOOBaHUSM CTaHIApTa Ha
MAacTEPU30BAaHHOE MOJIOKO, a TIOCTaBIIIEMOE JETCKUM YUPEKICHUSM JTOJDKHO

COOTBETCTBOBATh TPEOOBAHUAM CAHUTAPHBIX M BETEPUHAPHBIX MPABWI IS
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MOJIOYHBIX (epM MNpEeANpPUATHH, YTBEPKAEHHBIX MUHUCTEPCTBOM CEIBCKOIO
xo3saiicTtea PO u MunuctepcTBoM 31paBooxpaneHus PO.

[TapTust MOJIOKa WM CIMBOK — 3TO MOJIOKO W (WJIM) CIUBKH, CIAaBacMBbIC
OTHOBPEMEHHO, OJHOr0 COpPTa, B OJHOPOJHOM Tape, OT OJHOTO XO3SAWCTBA H
0(OpMIICHHBIE OJTHUM IOKYMEHTOM.

Cpennsisi mpo0a MOJIOKa WM CIMBOK — 3TO YacThb MPOAYKTA, OTOOpaHHas U3
KOKIOW €JIUHUIBI YHNAKOBKM B OJHY €MKOCTh, a M3 aBTOMOOWIBHBIX U
KEJE3HOAOPOKHBIX IUCTEPH WIM MOJOKOXPAHUIBHBIX €MKOCTEN — M3 KaXI0ro
OTCEKa, EMKOCTH OTIEIBHO.

Cpennuit oOpaszeny MoJIOKa WJIM CIMBOK — 3TO YacTh CpeaHel MpoOsl,
BbIJIEJICHHAs JIs1 JTA0OPAaTOPHOTO UCTIBITAHUS.

Ombop npo6 monoxka u ciusok. Ilepen orbopoM mpod MOJOKA U CIUBOK
NOJIHOCTBIO OCMATPUBAIOT BCKO MAPTUI0 M OTMEYAKOT HEIOCTAaTKU YIAKOBKH
(HeuCnpaBHOCTh Tapbl, OTCYTCTBUE IJIOMO, 3arps3HEHHOCTD, yTeuKy). [ aHanuza
U3 MUCTEPHBI WU (DIIATH, MOJIOKO M CIIMBKM HEOOXOJMMO TIIATEIBHO MepeMeniaTh
memankoir (myroBkoit). IIpoOy OepyT chnenuanbHOW TpPyOKOU-TIPOOHUKOM —
MOTPY>KEHUEM €r0 B CTPOr0 BEPTUKAIBLHOM MOJIOKEHUHU /10 JHA €MKOCTH. 3aKpbIB
OOJIBIIIMM TAJIbIIEM BEPXHEE OTBEPCTHE TPYOKH, BHIHUMAIOT €€ U MEPEHOCAT MPoOy
B MOATOTOBJICHHYIO OYyThUIKY. Bce oToOpaHHBIE MpOOBI CIMBAIOT BMECTE B OIHY
YUCTYIO TMOCYIy W TOCIEe TEepeMENIMBaHUs OTOMpAIOT CpenHuil oOpasell: s
NOJIHOTO aHanu3a — 250 MJ1, 1J1sl onpeieNIEHNs KUCIOTHOCTH U )KUPHOCTH — 50 MuI.

Ot6op mpo0O u ompenereHUE KadyecTBa MOJIOKA U CIMBOK IPOU3BOMST B
OPUCYTCTBUU  CIAaTyMKa, 3a HCKIOYEHHWEM CIIy4aeB JOCTaBKM IPOIYKTa
KEJIE3HOOPOKHBIM  WJIM  BOJAHBIM  TpaHcmopToM. Otbop  mpod  mns
MHUKpOOHOIOrHYecKkuX uccienoBannii npous3BoasaT mo ['OCT 92225-68 wimm 1o
METOJIUKe, omucaHHOW Huxke. [locie BCKphITHS QUAr M OTCEKOB ILHCTEPH
CKONMUBIIMMNCSA Ha KpBIIIKAX M CTEHKax >KUp (HO He COUBIIMIICSI) CHUMAIOT
(cummiaror) mimarenaeM (JIOMATKOM) B 3TH JK€ EMKOCTH M IE€PEMEINHBAIOT.
[IpenBapuTenbHO B  Ka&XKAOM  E€IMHUIIE YHAKOBKA  MOJIOKA  IPOBEPSIOT
OpraHOJIENTUYECKHE MOKA3aTeIU U KUCIOTHOCTh npenaenbHbiM metoaoM o ['OCT
3624-67.

Opeanonenmuyeckue noxkasamenuy. 3anax u BKyc AJisl Beiciiero, 1 u 2 coptoB
JOJIKEH OBITh YWCTHIM, CBOWCTBEHHBI MOJIOKY 0€3 MOCTOPOHHUX 3alaxoB U
BKyCOB. JlJIs1 HECOPTOBOrO MOJIOKA AOMYCKAETCS BBIPAKECHHBIM KOPMOBOU ITPUBKYC
u 3amax. KoHcucreHius Mojoka Bbeicmiero, | u 2 COpPTOB JOJDKHA OBITh
ONTHOpOJHAsi, 0e3 ocaaka W XJIOMbEB. 3aMOpakMBaHUE HE gomyckaercs. Jlms
HECOPTOBOTO MOJIOKAa JOMYCKAeTCsl HallMuue XJIONMbEB O€IKa M MEXaHMYECKUX
npuMeceid. L[BeT moitoka Beicmiero, 1 u 2 cOpToB JOJDKEH KOjaeOaThCs OT O€JIoro 10
CBETIIO-KPEMOBOTrO. [[711 HECOPTOBOr0 MOJIOKA JOIYCKAETCs LBET OT KPEMOBOTO A0
CBETIIO-CEPOr0 U CEPOTro.

Ot maptum MmoJoka, otBevaromero Ttpebosanusim ['OCT 13264-67 mno
OpPraHOJIENTUYECKUM [OKA3aTEIsIM U KUCIOTHOCTHU, OTOUPAIOT CpeaHio mpoly. B
KaXJ0M €IUHHUIIE YITAKOBKH CIIMBOK MPOBEPSIIOT OPraHOJIENTUYECKHAE MMOKA3aTENN U
kuciotHocth mo ['OCT 3624-67. OT mnapTuM CIMBOK, OTBEYANOIICH 110

OpPraHoOJICIITHYCCKUM II0Ka3aTC/IsiIM M KHCIOTHOCTH Tpe6OBaHI/I$IM TCXHNYCCKHUX
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YCIIOBUM, YTBEPKJIEHHBIX B YCTAHOBJICHHOM MOPSAIKE, OTOUPAIOT CPEAHIOK0 MPoOy.
IIpu otbope cpenHell MmpoObI MOJIOKA M CIMBOK MPUMEHSIOT METAIIMYECKYIO
UUJTUHIPUYECKYIO TPYOKY C OTBEPCTHUSIMM IO KOHIIAM JUaMeTpoM 9 MM uiu
KPYKKH € YATMHEHHBIMU pyuykamu éMKocThio 0,5 u 0,25 1. MeTtannnyeckue TpyOKu
U KPYXKH, TpUMEHseMble 1isi orOopa mMpoO, MOMKHBI OBITh HM3TOTOBIICHBI U3
HEpXKABEIONICH CTalld, AJTIOMHHUS WIM TOKPBITHl aHTUKOPPO3UIHBIM CIUIABOM,
paspemi€HHbIM ~ MuHHCTEpCTBOM  3ApaBooxpaHeHus P  gnua  numeBow
MPOMBINIJIEHHOCTU. TpyOKH, KPY>KKH U TOCy/Aa, MPUMEHsIEMbIEe Mpu 0TOOpEe Mpoo,
JOJDKHBI OBITh YHUCTBIMU, CIOJIOCHYTBIMU HUCCIEIYEMBIM MPOAYKTOM U HE HMETh
noctopoHHero 3amaxa. [locyna, B KOTOpYyIO NMOMEIAOT MPOOBI MOJIOKA, JOJKHA
OBITh YMOOHOM MJis HdalbHEWIIe paboThl W 3aKphIBAThCS PE3MHOBBIMHU (WU
KOPKOBBIMH ) TPOOKAMH WJIM 3aBUHYMBAIOIITUMUCS KPBIIIKAMHU.

Monoxo. Tlpu MexaHU3UPOBAHHOM CcHOCOO€ TMEepeMEelIUBaHUs MOJIOKO
NepEeMEIIMBAlOT B AaBTOMOOWIBHBIX IHMCTEpHAX B TedeHWe 3-4 MUH, a B
MOJIOKOXPAHUJIBHBIX EMKOCTSIX U KEJIE3HOJOPOKHBIX IIUCTEpHAX - B TeueHue 15-20
MUH, JTOOMBAsACHh MOJIHOW €ro OJHOPOJHOCTH, HE JOMYyCKas CUJIBHOT'O BCIICHUBAHUS
U TepelvBaHus uepe3 Kpaidl. [Ipuw OTCyTCTBUM MEXaHM3UPOBAHHOIO crocoba
nepeMenIMBaHusl MOJIOKO B aBTOMOOWJIBHBIX ITUCTEPHAX U (DIIArax rnepeMemnmnBaroT
MYTOBKOH, nepemertas e€ Beepx U BHU3 8-10 pa3. MyToBKa JI0/)KHA UMETh PYUKY
TaKOW JJIMHBI, YTOOBI MpPU TOTPYKEHUU B Tapy /A0 JHA 4YacTh €€ ocTaBaiach
Henorpyk€éunoit. Ilocie mepeMemmBanusi MojJoKa BO Gusirax CpPeIHIO TpoOy
OTOMpAIOT METAIUIMYECKON TpyOKoW, morpyxkas e€ 10 aHa (QUsitTh C Takou
CKOPOCTBIO, YTOOBI MOJIOKO TMOCTyHajio B TpPyOKy OJIHOBPEMEHHO C €&
norpyxxenueM. Bo uz0exanue npex1eBpeMEHHOr0 BbUIMBAHUS MOJIOKA U3 TPYOKHU B
MOMEHT OTOOpa mpoO, TPYOKy C MOJOKOM HEOOXOJUMO Jep)KaThb CTPOTro
BepTHKagbHO. OT MapTUM MOJIOKAa B IKEJIE3HOIOPOXKHBIX U aBTOMOOMIBHBIX
[IUCTEPHAX WJIM MOJOKOXPAHWIBHBIX EMKOCTSIX CpeHUE MPOOBl OTOMPAIOT MEPHOI
KPYXKOM U3 KaXJI0M CEKIMH (0TCeKa) IUCTEPH WIM EMKOCTH OTAeNbHO. 13 cpenneit
npoObl MOJIOKA IIOCJE TIEPEeMEINIMBAHUS BBIACISAIOT CpeaHuil obpaser; o0bEMOM
okoso 500 ma. OT MOJOKa, CIaBa€MOr0 WHIWBUIYAIbHBIMU CAATUYUKAMH, MPOOBI
OTOMpAIOT METAUIMYECKOW TPYOKOW IMOCie MepeMEelUBaHus W3 MOJIOKOMEpa OT
KaXJ0M cllaud ISl COCTaBJICHUS CPEeIHEM KOHCEPBUPOBAHHOM MPOOBI 3a JeKany.
[lpu xpaHeHUM cpeaHHX MPOO MOJIOKA (a TAKXKE M CIMBOK) B TPOOBI JOOABIISIOT
KOHCEpPBAHThI: OT WHAWBHUIYAJIbHBIX CIAaTYUKOB, a TAKXKE B HCKIIOYHUTEIbHBIX
coydasx — Ha 100 mi monoka wim ciauBOK jobamisatoT 1 mi 10%-ro pacTBopa
ouxpomara kamust winu 1-2 kammm 40%-ro pactBopa (opmanmna. KonmdectBo u
HAUMEHOBAaHWE KOHCEpPBAaHTA JIOJDKHBI OBITh yKa3aHbl Ha JOTUKETKE U B
COMPOBOUTENHFHOM JOKyMeHTe. [lomMopokeHHOe MOJIOKO Tepea OTOOpoM Mpod
MOJIHOCTBIO OTTAUBAIOT MPHU TeMIiepaType He Boilie 55 °C u nepemMeninBaoT.

Cnuexu. Ilepen orGopoM mpo0O ciIMBKH BO (prArax WM aBTOIMCTEPHAX
MepEeMENINBAIOT MYTOBKOW, mepemenias €€ BBepx W BHM3 10-15 pa3. MyrtoBka
JIOJKHA UMETh PYYKY TaKOU JIJIMHBI, YTOOBI MPU MOTPYKEHUU B Tapy JO JIHA 4acTh
e€ ocrtaBanmach Hemnorpyx€HHoil. Ilpum orOope u cocraBiieHHMH CpeaHeil MmpoObl
CIIMBOK Ha METAJUIMYECKYI0 TPYOKY HaJeBalOT PE3MHOBOE KOJbLIO, MPU MOMOIIH

KOTOPOT'O CHUMAIOT CJIOM CJIIMBOK C HapY>KHBIX CTEHOK TpyOku. OTOOp cpemHei
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npoObl M BBIACIEHUE CPEIHEro oOpasua CIMBOK MPOU3BOAAT TakK K€, Kak M JJis
Mosoka. OTO6op mpod OT MOJMOPOKEHHBIX CIMBOK M CO COUBIIMMCS >KUPOM HE
MIPOU3BOJIAT.

Ha mocyny co cpennuMu o06pas3iaMu MOJIOKA M CIMBOK, IIPeIHA3HAYCHHBIMU
JUIS UCCIIEIOBAHMSI, JOJDKHA OBITh HAKJIEeHA dTHUKETKA WU OWpKa, COXpaHSIONIasCs
710 OKOHYAHUS UCCIICJOBAHMS, Ha KOTOPOW YKa3bIBalOT HAWMEHOBAHHE CIATYUKA U
naTy noctyruieHus npoaykra. CpeaHue oOpasiibl, HampapisieMble B Ja0OpPaTOpHUIO
BHE 3aBOJa, TUIOMOMPYIOT WJIH OMNEYaThIBAIOT (OYTBUIKH TEPEBSA3BIBAIOT BOKPYT
ropjia KpemKol HUTKOM WM IIIaratoM, KOHIIBI KOTOPBIX 3aKHIBIBAIOT HAa BEPX
MPOOKHU WJIM KPBIIIKU U TIoMOupytoT). CpenHue oOpasibl CHAOXKaT dTUKETKON U
COIIPOBOAMTENHFHBIMH JOKYMEHTAMH, B KOTOPBIX YKa3bIBAIOT:

. HANMEHOBaHNE OPTaHU3AINHU, CAAIOIIEH TPOAYKT;

. HANMEHOBaHNE OPTaHU3AINH, TPUHUMAIOIIEH TPOIYKT;

. HOMEp TOCYJJapCTBEHHOTO CTaHJapTa Ha MPOIYKT;

. HANMEHOBaHHUE M COPT MPOIYKTA;

. HOMEp, pa3Mep MapTHH U JaTy JOCTaBKU MPOIYKTa;

. TEMIIEpaTypy MPOaAYyKTa B MOMEHT 0TOOpa mpoo;

. JOJDKHOCTP U TIOJIITUCH JIUIA, OTOOPABIIETO CPEIHIOI0 TPOOY;

. TIOKA3aTeJn, KOTOPbIE JTOJDKHBI OBITh ONPEJICIICHBI B TIPOIYKTE;
. HOMEP U JaTy TPAHCIOPTHOTO TOKYMEHTA.

Cpennue o0Opasiibl MOJIOKA U CIIMBOK HEMEIJIEHHO TOJIBEPraloT UCIBITAHUIO.
B cnopHbix cinyuasx cpeaHue oOpaslibl OTHPABIAIOT B JIPYTyIO, COTJIACOBAHHYIO C
nocTaBIIUKOM, Jabopatoputo. [Ipu sTom cpeaHue oOpas3ibl JOHKHBI COXPAHATHCS
70 Havaja HchnbiTaHuM He Oonee 4 4 mpu Temmepatrype He Bbime 6 °C. Ilpu
TPAHCIIOPTUPOBAHUM CPEIHUE OOpa3lbl JOJDKHBI MPEIOXPAHATHCS OT BIUSHUS
BBICOKOW M HU3KOHM TeMIIEpaTyp.

Iloozomoexa cpedHux o6pasyos Kk ucnvimauuto. BbIIENEHHbIE CpeIHUE
oOpa3lbl MOJOKa W CIUBOK, TMpeAHa3HAYEHHBbIC IS ONpeneieHus (HU3UKOo-
XUMHYECKUX TIOKa3aTeeH, MepeMeInBalOT MyTEM MepeBEPTHIBAHMS TOCYbI WIH
nepeauBaHus B JPYrylo Mocyny ¥ oOpatHo He MeHee 2 pas. IIpu ompeneneHuu
(GU3NKO-XUMUYECKUX MOKa3aTeNnell cpeiHue 00pasibl MOJIOKa U CIMBOK JOBOJST J10
temrepatypsl 20+2 °C. [lepen uccnenqoBaHreM KOHCEPBUPOBAHHBIE CPETHUE TTPOOBI
¥ TPOOBI C OTCTOSIBIIUMCS CIOEM CIMBOK HarpeBaroT 10 30-40 °C B BoasiHOI OaHe
(45-50 °C), mepememuBaroT u oxyaxmart g0 20+2 °C.

O©OoWO~NOOUILd,WN -



Jlabopartopnas pa6ota Ne 1
OIIPEJEJEHUE ®U3NKO-MEXAHUYECKHNX MOKA3ATEJIEA
MOJIOKA

Heas padorbi: OcBoeHue METONOB ompeneiaeHus: (U3NKO-MEXaHUYECKUX
CBOMCTB MOJIOKA.

3agauyu: omnucarh amnmapatypy M METOAMKY apeoOMETPUUYECKOro aHaiu3a
MOJIOKA Ha IMJIOTHOCTh; OMUCATh METOJIUKY OMpPEACICHUSI MEXaHUYECKUX MpuMecei B
MOJIOKE; OINUCAaTh METOJUKY OIpENENEHUsI CyXOro OOE€3)KUPEHHOI0 MOJOYHOTO
OCTaTKa.

OO0beKkThHI  HCCIAEIOBAHUSI:  MOJIOKO  IEJIbHOE,  HOPMAaJM30BAaHHOE,
aCTEPU30BAHHOE.

Onpeaesnienue MIOTHOCTH apeOMeTPUYECKUM METO10M

Cywnocms memooa. 110 BenmuuuHe MIOTHOCTH MOJIOKA MOXHO B M3BECTHOM
Mepe CyIuTh 00 H3MEHEHUH €ero XHMMHYecKoro coctaBa. [IIoTHOCTP MoJOKa
U3MEHSIETCSI TIPU CHSTHM CIMBOK OT IEIBHOTO MOJIOKA, NMPHUOABIEHUH K MOJIOKY
oOpata wiu Bojasl. [lokazaTenb IUIOTHOCTH HEOOXOAMM TakKe IJisi ONpeleTeHUs
pacuy€THBIM CIOCOOOM CO/IepX aHUsl B MOJIOKe cyxuXx BemiecTB. Eciam HeoOxomumo
nepecunTaTh 00bEMHBIE €AMHUIIBI MOJIOKA (JIMTPHI) B BECOBBIE (KUIOTPAMMBI), TAK¥KE
NOJIB3YIOTCS 3TOM BeMMYMHOU. CyIIHOCTh METOJA OINpPEEIEHUS COCTOUT B TOM, YTO
IpU pa3HOM COOTHOIIEHWW BOJBI, KHUpa, Oelika, caxapa, MUHEPAJbHBIX COJEH B
MOJIOKE€ apeoMeTp YCTAaHOBJICHHOTO Beca W OOBEMA TOTPYXAETCS B MOJOKO Ha
pasHyro rayOuHy. Ha BBITIHYTOW IIeiike apeoMeTpa HaHECEHBI JICJICHHS,
MOKAa3bIBAOIINE BEJIWYUHBI IJIOTHOCTH. [IITOTHOCTH LENTBHOrO KOPOBBETO MOJIOKA
kosnebnercs B npeaenax 1,027-1,032, a B cpeaneM aiisi cCOOPHOTO KOPOBBETO MOJIOKA
npunsaTa 3a Bennuuny 1,030 r/cm3, uto coorBerctByet 1,030 /™M u 1030 kr/me,

Annapamypa. ApeomeTp s MOJOKa (JIAKTOJIEHCUMETP), CTEKJISTHHBII
UUATUHAP EMKOCTHIO 250 MJI ¢ BHYTPEHHUM JAMAaMETPOM HE MEHEE 5 cM.

Memoouka. Monoko, THIaTeNbHO TepeMenranHoe W uMmeromee t=+15-25°C,
MEJICHHO HAJIMBAIOT IO CTEHKaM B IWIMHAP N0 Y4 ero oObéMa, HE MOIycKas
oOpa3zoBaHus TEHBI. UWCTBHIA CyXOW JAKTOJACHCHUMETP OCTOPOKHO OITYCKAarOT MO
nenenus 1,028 u octaBisitoT cBOOOAHO MaBaTh. Yepe3 1-1,5 muH. mpousBondar 2
OTCcuU€Ta: MEPBbII OTCUYET — HA LIKAJIE JIAKTOJACHCUMETPA 10 BEPXHEMY Kpar0 MEHUCKA
MOJIOKA, YCTAaHOBUB TIJIa3 TOYHO HA YpPOBHE MOBEPXHOCTH MoJoka (puc. 1);
MOKa3aHWE TUIOTHOCTH YCTAHABIMBAIOT C TOYHOCTHIO JO MOJIOBUHbI HAUMEHBIIIETO
JEJCHUsl IIKAJIbl apeoMeTpa; BTOPOM OTCUET — IJis ONpPEACNICHUS TeMIlepaTypbl
MOJIOKa MO IIIKaje, UMEIOIICHCS B BEpXHEH YacTu JAaKTOACHCUMETPA; BEIUUYUHY
IJTIOTHOCTH MOJIOKA YKa3bIBaKOT npu 20°C; eciin TeMnepaTypa MOJIOKA OTIUYAETCS OT
YKa3aHHOW, HEOOXOJAMMO B BEJIMYUHY IJIOTHOCTHM BHECTHU MOMPABKY Ha KaXKIbIH



rpaagyc o 0,0002 ciaemxyronum o0pa3om: mpu Temieparype moiioka Beimie 20°C -
npuOaBUTH MOIPABKY, a P Temrepatype Moioka Hke 20°C — BBIYECTh NONPABKY.

Puc. 1. Onpegenensie mIoTHOCTH MOTOKA:

| — morpviEeHse TaKTOOCHCHMETPA B MOJIOKO,
2 — OTCYET MOKAZAHNA TEMIIEPaTVPRL;
3 — OTCYET MOKAaHHE II0THOCTH.

Ilpumep  pacuéma.  Iloka3aHue
JaKTOJCHCUMETpa  NIpH  TeMIlepaType
+15°C  cocraBmser 1,032. Pa3HOCTH
temmepatyp (°C): 20-15=5. IlonpaBka Ha
pasHocth Temmepatyp: 0,0002+5=0,001.
ITmotHocTh Moaoka: 1,032-0,001=1,031.

[I;moTHOCTH MOJIOKA 4acTo
BBIPAXKAIOT B Irpajycax JaKTOACHCUMETPA.
I'panyc nmakTomeHcuMerpa — yCIOBHas
BEJIMYMHA, T[OKa3blBaloUiasi COTble U
TBICSIYHBIE  JIOJM  IUIOTHOCTH  MOJOKA.
Hanpumep, miotnocts 1,031 MoxkeT ObITh
BBIp@)KEHA B Tpajycax JaKTOJECHCHUMETpa
kak 31. YtoObl BeMMYMHY TMJIOTHOCTHU
MOJIOKA, BBIPAKEHHYIO B  YCIIOBHBIX
eAMHMIIAX — Tpajaycax, TMepeBecTH B
VCTHUHHBIE € AMHULIbI IJIOTHOCTH,
HEOOXOJIMMO  BMEpeau  BEIUYMHBI B
rpaaycax mnoacraButh 1,0. Tak, npu
IJIOTHOCTA MoJoka 29 (B rpaaycax

JAKTOJIGHCUMETpA) €ro IUIOTHOCTh B MCTHHHBIX enuHumax Oyxer 1,029. B

MPaKTUYECKON paboTe

OOBIYHO TIOJNIB3YIOTCS TPU BHECEHUH TOMPABOK Ha

TEMIIEpaTypy CIeHaTbHBIMU TaOauamMu (Tadi. 1).

Tabnuna 1. KoppekTupoBka MI0THOCTH MOJIOKA B 3aBUCUMOCTH OT €€ TeMIepaTyphl

- [Toka3anus J1akToJEHCUMETpa, NMpUBeAEHHBIE K Temmeparype 20°C mpu TemmepaTrype
ucciexyeMoro MoJioka, °C

(@

H
u g 15 | 16 | 17 | 18 19 20 21 22 23 24 25
T
2 S5
25 24,0242 1244 1246 | 248 | 25,0 | 252 |254 | 25,6 | 25,8 | 26,0
26 25,0 (252|254 1256|258 | 26,0 | 26,2 |264 | 26,6 | 26,8 | 27,0
27 1259 26,1263 |265|268 | 270 | 27,2 |27,5| 27,7 | 28,9 | 28,1
28 26,8 2701273275278 | 28,0 | 28,2 |28,5| 28,7 | 29,0 | 29,2
29 27,8 128,0283|285|288 | 290 | 29,2 |295| 29,7 | 30,0 | 30,2
30 |128,8[290(29,3|295|298 |300 | 30,2 /30,5]|30,7 | 310 | 31,2
31 29,8301 |30,3|305|308 |310 | 31,2 315|317 | 32,0 | 32,2
32 |30,7(310(31,2|315|318 | 320 | 323 |325| 328 | 33,0 | 33,3
33 |31,7(32,0 (32,2 325|328 | 330 | 33,3 |335 338 | 34,1 | 343
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34 32,7330 33,2335 |338 | 340 | 343 [345| 348 | 351 | 353

35 |33,7[340 34,2345 | 34,7 | 350 | 353 |355| 358 | 36,1 | 36,3

36 34,7349 (352|355 357 | 360 | 36,2 |36,5| 36,/ | 37,0 |37,3

B Tabmumax Ha mnepecedeHuu Tpad MOKa3aHUM TeMmepaTypbl MOJOKa U
IpaaycoB JIAKTOJICHCUMETpa YKa3aHO MCKOMOE 4YHuciio, 0003Havaromee mioTHOCTh B
rpanycax jaktoneHcumerpa npu 20°C. Cpenu (U3MKO-XUMHUUYECKUX TOKa3aTelel,
npenycMoTpeHHbIX PTY Ha MOJIOKO KOpOBbE, BEJIMYMHA IIJIOTHOCTH HE YYUTHIBAETCS.
OTO OOBACHSETCA TEM, YTO caMa Mo ce0e BeIWYMHa IUIOTHOCTH MOJIOKAa el He
SIBJISIETCSI TapaHTUEH JIEUCTBUTEIBLHO HATYPAJbLHOTO U BIIOJIHE JOOPOKAYE€CTBEHHOTO
MoJsioka. Hampumep, CHSITHEM CIMBOK C OJIHOBPEMEHHBIM TNMPUOABICHHUEM BOJIBI K
MOJIOKY MOXHO COCTaBUTb CMECh C BEJIMYMHOW IIJIOTHOCTH, MPUCYIIEH
HATypaJIbHOMY J10OpPOKAaYeCTBEHHOMY MOJIOKY. [loaTomMy Hapsigy C IJIOTHOCTBIO
HEOOXOAUMO OINpPEEIUTh MPOIEHTHOE COJCP)KAHHUE KUPA, CYXOro 00E€3KUPEHHOTO
OCTaTKa W KHUCJIOTHOCTh MOJIOKA, TO €CTh IIOKa3aTelib IIOTHOCTH MOET OBITh
JIOCTOBEPHBIM JIMIIIb B COBOKYITHOCTH C JAPYrUMHU mokaszaTtensimu. [lokasarens
TJIOTHOCTHU OKQ)XETCSI HEBEPHBIM B MOJIOKE CBEPHYBIIIEMCS, a TAKXKE CO COMBIITUMCS
XKUPOM, TOATOMY IO IUIOTHOCTH OIICHMBAIOT MOJIOKO TOJBKO BIIOJIHE CBEXee M
HOPMAaJIBHOE 110 KOHCUCTEHIIHUH.

B cpeJHEM IUIOTHOCTh MOJIOKA MMEET CJIeAyIOIHe 3HadeHus (r/cM>): KOPOBEI —
1,029, xo3b1 — 1,030, oBuer — 1,035, OyitBonmmmer — 1,029, 3e0y — 1,031, camku
ceBepHoro oiyieHst — 1,048, BepOmroauiibl nByropooi u jomaan — 1,032, aHTHIIONBI
ka"ael — 1,034.

Onpenesienue MeXaHMYeCKUX NpUMeceii B MOJIOKe

3nauenue. I'pynma YHCTOTHI TO3BOJSET CYAUTh O CAHUTAPHBIX YCIOBUAX
MOJIYYCHUS, XPAHEHHS M TPAHCTIOPTUPOBAHUS MOJIOKA.

Annapamypa. Jlnsg omnpeneneHus: KOJIWYECTBa
MEXaHMYECKMX  TMpuMeced B  MOJOKE  MOXKHO
UCIIOJIb30BaTh MPHUOOPHI  Pa3IMYHOTO  YCTPOMCTBA,
MO3BOJISTIONTUE  MPOPUIBTPOBATH TOPIUIO  MOJIOKA
yepe3 BaTHBIN WIn (bnaHeneBswIit buabTp
YCTaHOBJIEHHOTO nauametrpa. OOBIYHO HCTIOIB3YIOT
CTCKJISSHHBIM WJIM aJIOMUHHMEBBIM KOHUYECKUM CTaKaH,
HAa Vy3KOM YacTM KOTOpPOr0o UMEETCsl 3aTBOp C
METAJUTMYECKONH CETKOM M (PMIBTpOM ¢ JUAMETPOM
bunpTpytomei nosepxuoct 27-30 mm (puc. 2).

Memoouxa onpeoenenusi. OUIBTP YKPEIIIAIOT
Ha CeKTope mpubopa U B KOHWYECKUN COCY]] HAJTUBAIOT
250 M TOJBKO UYTO TNEPEMENIAaHHOIO MOJIOKA,
npenBaputeabHo  Harpetoro go t=+35-40°C  gns
Piuc. 2. Tipubop s yckopeHus ¢unbTpoBaHus. Ilocie ero oxkoHYaHHs
OTIPETETOHHS MEXARHISCKEX GUABTP U3BJIEKAIOT, MPOCYIIMBAIOT U CPABHUBAIOT C
IpEMeceti B MOIOKe srasionamu, npusenéHHbeiMu B 1'OCTe 8218-56. Ilo

CTENEHH MEXAaHUYECKOM 3arpsi3HEHHOCTH  MOJIOKO
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NoJpa3essaoT Ha 3 rpynnsl: | — Ha QuiIbTpe HET YacTHll MeXaHuyecko npumecu; |l
— Ha QUIBTPE €CTh OTAENIbHbIEC YACTUIBI MEXaHUUYECKON MPUMECH, BUAUMBIE TJIA30M;
1l — Ha QuabTpe 3aMETHBIN OCaJOK MEJIKUX WJIM KPYHHBIX YaCTULl MEXaHUYECKOU
npuMecH (BOJIOCKH, YACTHUIIBI CEHa, necka) (puc. 3).

| rpynina Il rpynna Il rpynma
Puc. 3. Dranon ang ompeneneHUs: YUCTOTHI MOJIOKA (MpU (PUIBTPOBAHUU MPOOBI
o6bémom 0,25 1)

JI71s1 KOTMYECTBEHHOTO OIpeieieHusI mpuMecel GUIbTp mepes] NponycKaHueM
npoObl MOJIOKa BBICYIIMBAKOT JO TIOCTOSHHOTO Beca M B3BemwuBawT. [locie
¢unbTpoBaHUas (QUIBTP C OCAaAKOM BHOBb BBICYIIMBAIOT U  B3BEUIMBAIOT.
OpuEeHTUPOBOYHO KOJIMYECTBO Ipsizu B | 11 Monoka | rpynmbl 3arps3HEHHOCTH
ObiBaeT MeHee 3 MT (B BeICymeHHOM Buae), |l rpymmer — 4-6 mr, |l rpynmer — 7-10
MT.

Mon0oKO BBICIIETO W MEPBOrO COpPTa AOJDKHO HMMETh | Tpymnmy 4YuCTOTHI,
BTOporo copta - |l rpynny unctotsl, HecopToBoe — I UCTOTHI.

Omnpenenenue cyxoro 00e3:;KUpPeHHOro Mo109HOro ocratka (COMO)

CpenHee coaepkaHu€ CyXHMX BEIIECTB B MOJIOKE cocTaBisier 12,5 %, HO
KoneOaHus B COACPKAHWU pA3IMYHBIX 4YacTEeld MOJIOKA MOTYT OBITh BecbhbMa
3HAYUTEIBHBIMH, OCOOCHHO B KOJMYECTBE MOJIOYHOro Kupa. [loaToMy mnpuHATO
TaK)Ke OMPENENATh COJIEpKAHUE CYXOro OO€3KMpPEHHOTO MOJIOYHOTO OCTaTKa,
MOJBEP)KEHHOTO KoJiebaHusiM B Ooree y3KUX Tmpejenax. B  COOTBETCTBUU C
tpeboBanusamu PTY ycTaHOBIEH HUKHUHN MPEAEN BEIUYUHBI CYyXOTO 00€3:KUPEHHOTO
BemectBa B 8 %. CyXxod OCTaTOK ONPENENoT AHAIMUTHYECKUM METOJO0M —
BBICYIIIMBAHHEM HABECKM MOJIOKA JI0 MOCTOSIHHOTO Beca, a TaK)Ke PacYETHBIM — IO
CHEIUATbHBIM (HOpPMYyJIaM.

Ananumuyeckuii. memod. ITOT METOJ TPUMEHSIOT, €CIM HE00XOIUMO
MOJYYUTh TOUYHBIA PE3YIbTAT. BIOKC C MPOKAIEHHBIM MECKOM, CTEKIIHHON MAJIOYKON
M KPBIIIKOW CTaBAT 1Js BhIcymmBaHus B mkad Ha 30 muH. mpu temmeparype 102-
105°C. Ilociie oxyakJICHHS B DKCHKATOpE OIOKC B3BEIIMBAIOT HA aHATUTHYSCKHUX
Becax ¢ TouHOocThi0 10 00,0004 r. Ilumerkoit BHocaT B Hero 10 M Moioka,
3aKpBIBAIOT KPBIIIKOW U BHOBB B3BelIUBatoT. [IoToMm, OIOKC ¢ COAEPKUMBIM, OTKPHIB
KPBIIIKY, TOMEIIAIOT HA KUIISIIYIO BOASHYIO OaHIO U BBINIAPUBAIOT BJIary, OCTOPOKHO
nomemurBas nanoukoil. [locie BblmapuBaHusi CTaBAT OIOKC B CYIIMJIBHBIM mIKad C
temneparypoit 102-105°C Ha 2 daca, mocie 4Yero OXJaXKIAalT B DKCHKATOPE H

B3BCIIMBAIOT. 3aTe€M IMOMEIIAIT B CymuibHbl mikad Ha 30-40 mMuH. u mocie
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OXJIAKJICHWS BHOBb B3BELIMBAIOT. BbICylIMBaHME M TMOCIENYIOUIEE B3BEIIMBAHUE
MPOJOJDKAIOT 10 TEeX MOp, IMOKa pa3HHIAa MEXAy JABYMs IOCIeAOBaTEIbHBIMU
B3BemMBaHusAMHu Oyner He Oombiie 0,0004 r. Cyxoil OCTaTOK MOJOKAa CYUTAIOT IO

dbopmyie:

100e (& —a)
0—a
rae X — BeJTUYMHA CYXO0Tro OCTaTKa MOJIoKa, %,
a - Bec OIOKCa C IIECKOM M ITaJIOYKOM, T;
0 — Bec OIO0KCa C IECKOM, MAJIOYKON U MOJIOKOM JI0 BBICYIIIMBAHUS, T;
B — BeC OFOKCa ¢ BBICYIICHHBIM OCTaTKOM, IIECKOM H TTAJIOYKOM, T
B cpegneM conepkaHue Cyxoro BelIeCTBA B MOJIOKE HMMEET CIIEIYIONne
3HaueHus (%): kopoBbl — 12,5, ko361 — 13,2, oBubl — 18,4, OyiiBonuiel — 17,4, 3e0y
— 16,6, camku ceBepHOro oJyieHs — 36,7, BepOmtouibl 1Byropooi — 15,0, momaau —
10,7, ocimubl — 9,9, aHTHIIONBI KaHHEI - 22,8, camku jocs — 21,5.
Pacuémmnoiii memoo. On Oonee ObICTpBI, HO MeHee TOouHbIN. Vcnonb3zyercs
JUTSE TIPAKTHYECKUX 1esied. UToObl MpOM3BECTH pacyéT, HEOOXOIUMO ONPEICIUTH
IUIOTHOCTh MOJIOKA U TIPOIIEHTHOE COJICP)KaHUE B HEM JKHpa.
[Tpu pacuéTe cyxoro ocraTka moJib3yrTCs CIeAYIONeH GopMyIIou:

c-49eK+T 45

X =

rae C — comeprkanue o0IIEro Cyxoro octarka Mojoka, %;

4,9 u 0,5 — mocrosiHHBIE KOA(PDUITHESHTHI;

K — coneprkanue xupa B Mojioke, %o;

J1 — MIIOTHOCTBH MOJIOKA B rpaaycax jJakrogeHcumetpa npu 20°C.

HerouHnoe onpeneneHre MIOTHOCTH MOJIOKA U KOIM4YeCTBa kupa (B %) B HEM
MO>KET BBI3BaTh 3HAUUTEIIBHYIO OMMMOKY B PACYETHON BEJITMYMHE CYXOTro BEIIECTBA.

OrnpenenieHrue CoJEepKaHUSI CyXOro OOE3KUPEHHOTO OCTAaTKa MOXKET OBITh
IPOU3BEIICHO C TIOMOIIBI0 CHEIUAIBHBIX pacuéTHBIX (GOpPMYJ, HO OOBIYHO
none3yroTes Ttadmuneit 2. Hanpumep: XupHocTh uenbHOro Mosoka 3,5%,
mwiotHocTh 30,5 rpamyca makronencumerpa. Ha mepeceuenuu rpad «Comepxanue
xupa (B %) paHoit 3,5 u otHoctu 30° Buaum 3nauenue 8,79. [Ipotus rpadsr
«[lecsaTeie momm rpamyca naktojeHcumeTrpay paBHou 0,5 Haxomum mmdpy 0,12.
Taxum o6pazom COMO = 8,79+0,12=8,9%.

Temnepamypa 3amepsanus Moioka wusMmepsiercss B °C M MOXKET OBIThH
WCTIOJIb30BaHA B3aMEH OMNpeAeieHUsl IUIOTHOCTU. [[ma Beicmiero, 1 m 2 copToB
MOJIOKA OHa JoJDKHA ObITh He BhIme 0,52°C, a 1511 HECOPTOBOTO JTIOMYCKASTCS BBIIIE
0,52°C.

Cornacuo I'OCT P 52090-2003 y Moj10Ka TUTHEBOT'O 00E3)KUPEHHOTO (MEHEE
0,5% »upa) TOMKHBI OBITH: MIOTHOCTH He MeHee 1,03 r/cm?, Genka He menee 2,8%,
kuciaoTHocTh He Oomyee 21°T, COMO He menee 8,2%; mpu xupHoctu 0,5-1%
MIOKa3aTelN JIOJDKHBI OBITh: TUIOTHOCTH He MeHee 1,029 r/cm®, Genka — He MeHee
2,8%, kucnorHocthk He Oosee 21°T, COMO ne menee 8,2%; mpu xupHOCTH 1,2-
2,5% nOIKHBI OBITH: IUIOTHOCTH He MeHee 1,028 r/cm®, Gemka He Menee 2,8%,
kuciaoTHOCTh He Oonee 21°T, COMO ne menee 8,2%; npu >xupHocTu 2,7-4,5%
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JTOJKHBI OBITH: IUIOTHOCT, He Oomee 1,027 r/cm®, Genka He MeHee 2,8%,
kuciaoTHocTh He Oosee 21°T, COMO ne menee 8,2%; npu xupHoctu 4,7-8,9%

JIOKHBI OBITh. INIOTHOCTH HE MeHee 1,024 r/cm

3

, Ocaka He wMeHee 2,8%,

kuciotHocTh He Ooznee 20°T, COMO He menee 8,2%; y HamuTKa MOJOYHOTO

xKupHOCTBIO 0,5-6% NOMKHO OBITH: Oenka He MeHee 2,2%, KUCIOTHOCTh He Oojee
21°T, COMO nue menee 7%.

Tabauna 2. Pacuér COMO ucxopst 3 KUPHOCTU U TWIOTHOCTH MOJIOKA

Conepxanne | Comepkanue cyxoro oOesxupeHHoro ocratka (B | Hecsateie  gomu | COMO,
xupa, % %) Tpu TJIOTHOCTH MOJIOKA B Tpaaycax | rpamyca %
JIAKTOJICHCUMETpa JIAKTOJICHCUMETpA
26 27 28 29 30 31
2,5 /756 | 7,81 | 8,06 | 831 | 856 | 8,81 0,1 0,02
2,6 759 | 7,84 | 8,09 | 834 | 858 | 8,84 0,2 0,05
2,7 /7,61 | 786 | 811 | 8,36 | 861 | 8,86 0,3 0,07
2,8 /7,63 | 7,88 | 8,13 | 8,38 | 8,63 | 8,88 0,4 0,1
2,9 765 | 79 | 815 | 84 | 865 | 89 0,5 0,12
3,0 7,68 | 793 | 8,18 | 8,43 | 8,68 | 8,93 0,6 0,15
3,1 77 | 795 | 82 | 845 | 8,7 | 8,95 0,7 0,17
3,2 7,712 | 7197 | 8,22 | 8,47 | 8,72 | 8,97 0,8 0,2
3,3 7,74 | 799 | 8,24 | 8,49 | 8,74 | 8,99 0,9 0,22
3,4 7,77 | 802 | 827 | 852 | 8,77 | 9,02
3,5 7,79 | 804 | 8,29 | 854 | 8,79 | 9,04
3,6 7,81 | 806 | 831 | 856 | 881 | 9,06
3,7 7,83 | 8,08 | 833 | 858 | 883 | 9,08
3,8 7,86 | 8,11 | 8,36 | 8,61 | 886 | 9,11
3,9 /7,88 | 8,13 | 8,38 | 8,63 | 8,88 | 9,13
4,0 79 | 815 | 84 | 865 | 89 | 9,15
41 792 | 8,17 | 8,42 | 8,67 | 892 | 9,17
4,2 795 | 82 | 845 | 8,7 | 895 | 9,19
4,3 7,97 | 8,22 | 8,47 | 8,72 | 8,97 | 9,22
4.4 7,99 | 8,24 | 8,49 | 8,74 | 899 | 9,24
4,5 8,01 | 826 | 851 | 8,76 | 9,01 | 9,26

KonTposibHbIE BONIPOCHI

1. B uém cymHOCTb ONpeaeaeHus MIOTHOCTU MOJIOKa?

2. Kaxkxoe o0opynoBanue TpedyeTcs st OnpeeeHus TUIOTHOCTA MOJIOKa?

3. Onwmmurte Tporecc OmpeneieHus IUIOTHOCTH MOJIOKAa apeoMETPHUYECKUM
METO/IOM.

4. Kaxk mpou3BOaUTCA MOMpaBKa Ha MNIOTHOCTh MOJIOKA B 3aBUCUMOCTH OT €€
TeMIEPATypPhI?
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5. Ot 4Yero 3aBUCHUT TJIOTHOCTh MOJIOKA, KaK OMPEACNISIIOTCS MEXaHUYECKHe
IIPUMECH B MOJIOKE?

6. Kak moapaznensieTcss MOJIOKO B 3aBUCUMOCTH OT HAJIMYMSI MEXaHMUYECKUX

npuMeceun?

7. Kakumu metogamu omnpenesnsieTcss CyXOd OCTaTOK MOJIOKAa, YTO TakKoe

COMO u KakOB MMHUMAJIbHBIN €r0 YPOBEHb JIJII KOPOBBETO MOJIOKA?
8. Kax ompenensercs COMO, kakue MOKa3aTeId MOJIOKAa HYKHO 3HATh,
YTOOBI C TOMOIIIBIO Ta0IHIEl paccuutath COMO?
9. B uém m3mepsieTcsl MIOTHOCTD, cojiepxkaHue cyxoro Bemectsa, COMO u
MEXaHUYECKHE TPUMECH MOJIOKa?
Jlabopartopnas pa6ota No 2
ONPEJEJEHUE ®U3NKO-XUMHUYECKHNX MOKA3ATEJIEN MOJIOKA
ean padoThi: ocBoeHNE HUBUKO-XUMUUYECKUX METOJ/IOB aHAJIN3a MOJIOKA.
3agaum: ocBouTh onpeaereHue pH U KUCIOTHOCTH MOJIOKA, OCBOWTH
oTpeieNIeHHEe JKUPHOCTHU MOJIOKA.

O0beKTbI  HMCCJAETOBAHUA:  MOJIOKO  IIEIbHOE, TACTEPU30BAaHHOE U

HOPMAaJIN30BAaHHOE.
Omnpenenenune pH

pH nenpHOro MoJsioka OT 30pOBBIX KOPOB cocTaBiseT 6,6-6,8. pH moioka
ompenensaeTcsl MNOTPYKEHHEM 3IeKTpoaoB pH-metpoB B moisoko. i 3TOro
noaxoauT pH-meTp 060t Mapku.

OmnpeneneHne KHCIOTHOCTH MOJIOKA THTPUMETPHYECKUM
(apOuTpakHBIM) METOAOM

Haubonee pacnpocTpaH€H CTaHIAPTHBIA METON ONpEeIeHUs TUTPYyEeMOU
KHUCIIOTHOCTH B YCJIOBHBIX I'paaycax, o6o3Hadaembix °T (rpamycer Tepuepa). 1°T —
3T0 KoimdecTBo MuummiutpoB 0,1H. pactBopa miénouu, Ttpedyemoe IS
Herrpanuzanuu 100 mu monoka. 1°T = 0,009 % MOI04YHOM KUCIOTHI.

Annapamypa u peaxmuenvi. bropetka, nunetku Ha 10 u 20 M, KOHHUYECKas
ko6a émMkocThio 100-200 M, kanensauna, 0,11 pacrBop KOH wim NaOH, 1%-nbr1it
CIIUPTOBOM pacTBOp heHondTanenHa.

Memoouka. B konby émkocteio 100-200 mn oTmepuBaroT munetkod 10 mi
XOPOIIIO TEPEMEIIaHHOTO MOJIOKa, MpuOaBisitoT 20 M AUCTUIUTHPOBAHHON BOJBI, 3
Karn denondranenHa M MEepeMEeNInBalOT KPYrOBBIM JABHXKEHUEM. TemrepaTrypa
Mosioka W Bomabl goimkHa ObITh 20°C. Comepkumoe KOJOBI TPH HEMPEPHIBHOM
MMOMEIIMBAHUU OTTUTPOBBIBAIOT (OCTOPOXKHO MO KarisiM) aeurHopMmaibHbM (0,1H)
pacTBOpPOM IIETOYM JO TOSBICHHS CIIa00-pO30BOM, HE HMCYe3arIieii B TeueHue 1
MHUHYTHI OKpacku. KoinuecTBO U3pacXoJOBaHHONM Ha TUTPOBaHUE MIETOYU
YMHOXAIOT Ha TMOMNpPaBKYy K TUTpY wmiénoun (okoso 1) u Ha 10 u momydaror
KHCJIOTHOCTh B rpanycax Tepnepa. Ilpu OTCyTCTBUM IMCTUIUIMPOBAHHOM BOJIbBI
TUTPOBAHWE MOJIOKa MOKHO TPOBOJIUTH Oe3 pa30aBlIeHHWs €ro BOJOW, HO TOrAa
HEOOXOMMO U3 MOJTYYEHHOW KHUCIOTHOCTHU BbluecTh 2°T, Tak Kak MpU TUTPOBAHUU
0e3 BOJBI pacxoayeTcss OobIlee KOIWYECTBO IIEIOYM BCIEICTBHE TOTO, YTO HE
MPOUCXOIUT Truaposin3a (PocHOPHOKUCIBIX COJIEM MOJIOKA C  BbIACICHUEM
TUAPOKCUIIBHBIX TPYIII.

OnpeneﬂeHne npene.m:noii KHCJIOTHOCTH MOJIOKA
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Meron pomyckaercs Uisl MAacCOBBIX OINPEAEICHUN KHUCIOTHOCTH MOJIOKA.
['oTtoBAT pabouume pacTBOPHI, ONPEACIAIOIIMNE COOTBETCTBYIOIIMNA  Tpagyc
KUCIOTHOCTU. B MepHyto kon0y Ha 1000 Ma oTmepuBaroT HyxHOe KosnnuecTBo 0,1H
pactBopa miénoun (tabdn. 3), 3atem npudasisitor 10 ma deHondranenHa u JOBOASIT
JTUCTUJUTUPOBAHHOM BOJOM 10 METKH (10 TUTpa).

B psn npobupok HanuBaioT no 10 mi pactBopa mENo4H, TPUTOTOBIEHHOTO
IUISL OTIPE/ICNIEHNs COOTBETCTBYIOIIETO Tpajyca KUCIOTHOCTH. B Kaxayro mpoOupky ¢
pPacTBOPOM MHPWIMBAIOT MO 5 MJI UCHBITYEMOI'O MOJIOKA M COJAEPKHMOE MPOOUPKU
nepeMemBaoT MmyTéM  nepeBEépThiBaHusA. Ecium  comepkumoe  MpoOUpKH
0o0eclLIBEeUMBAETCS, TO 3TO O3HAYAET, YTO MOKa3aTeiab KUCIOTHOCTU oOpaslia 3Tou
OpOOUPKH BBIILIE IPalyca, COOTBETCTBYIOLIETO IaHHOMY PacTBOPY.

Tabmuma 3. OOBEMBI JCHMHOPMATIBHOW MIENOYM ISl YCTAHOBJICHUS
npe/ieIbHON KUCIOTHOCTH MOJIOKA

KommuectBo
0,1x. 80 85 90 95 100 105 110
pactBopa

METOYH, M

Kucnornocrs, 16 17 18 19 20 21 22
°T

B cpennem KHCIOTHOCTH MOJIOKa UMeeT cienytoniye 3HadeHus (°T): KopoBsI U
K036l - 17, oBubI — 23, OyiBonuiel — 18,7, 30y — 19,5, BepOmroauIsl 1Byropooi —
17,2, nmomagm — 6,5, ociaunel — 6,0. B coorBerctBUU ¢ TpeboBanusamu PTY
KHUCIIOTHOCTD (PJISDKHOTO KOPOBBET'O MOJIOKA HE JOJIKHA TpeBbimath 22°T.

OmnpepaesieHne coaepKaAHUA KUPA B MOJIOKE

Cywnocms memoda. MONOYHBIM KUP NUCIEPrHpPOBaH B IJIa3ME€ MOJIOKAa B
BUJIC MEJIPUAWIINX IIAPUKOB WM Kalejb, MOKPBITHIX OCIKOBO-JICIIUTUHOBBIMU
00o0ukaMu. BelTKOBO-IEIUTHHOBBIE 00OJIOUKH TPEAOXPAHSIOT KUPOBHIE YACTHIIBI
OT CIIUSHHS B CIUIOIIHON CI0W. MOJIOYHBIN )KHUP OCBOOOXKIAIOT C TIOMOIIBIO CEPHOM
KHCJIOTBl M HW30aMHUJIOBOTO CIHUPTA OT CBS3U C JAPYTUMHU COCTAaBHBIMHU YacCTSIMU
MOJIOKA, TJaBHBIM 00pa3oM OT «00010uYedyHbIX OenkoB» u KazenHa. OOBEM
BBIJICJIUBIIETOCS KUPA U3MEPSIOT.

O6pa3oBaBiieecss KOMIUIGKCHOE COCTMHCHUE U3MEHSIET BEIIMUMHY aJCOpPOIINH,
9TO CIOCOOCTBYET OOBCAMHEHUIO JKUPOBBIX MIAPUKOB. TeI1o, BRIICISIONICECS MPU
CMEIIMBAaHUU  MOJIOKAa C  CEPHOM  KHCIIOTOW, 3HAYUTENBHO  OOJerdaer
JIeAIMYJIBTUpOBaHNE. BpIgepkka B TOpsueld BOASHOW OaHe U IOCIEIYIOIIEe
EHTPU(YTUPOBAHUE CMECH JAIOT BO3MOXKHOCTD OT/ICIUTH MOJIOYHBIN KUP OBICTPO U
MOJIHOCTHIO.

Annapamypa u peakmugot. JKupoMepbl i1 MOJIOKA C XOPOIIIO MOJOTHAHHBIMHU
CIICIIMAJIBHBIMKM  DJIACTUYHBIMH PE3WHOBBIMH TIpoOKaMu (puc. 4), TUIETKa It
MOJIOKa €MKOCTBIO 10,77 Mil, aBTOMaTUYECKUE NUIETKU JJI1 OTMEPUBAHUS CEPHOU
KUCIOTHI (EMKOCTBIO 10 MJT) M U30aMuUI0OBOTO ciupTa (EMKOCThIO 1 M), ieHTpudyra
nabopatopHas co ckopocthio 1000-1200 06/MuH., BojasiHas OaHs, AEPEBIHHBIN WIN
METAJUIMYECKUI ITATUB JJIs1 )KUPOMEPOB, TEPMOMETP PTYTHBIN cO mKanou oT 0 1o
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100°C, cepnas kucioTa IUIOTHOCTRIO 1,81-1,82 (konmentpamus 89-91 %),
M30aMWIOBBIN ciupT mioTHocThio 0,81-0,813.

Memoouka. B mTatTMB TNOMEMIAIOT XUPOMEPbl W B KaXIbld U3 HUX
ABTOMAaTHYECKOM MUIIETKOM OCTOPOKHO HanuBaroT Mo 10 M CEepHOM KHCIIOTHI,
CTapaschb HE CMayuBaTh €10 TOPJBIIIKO XUPOMEPOB. 3aTeM HAOMPAIOT B MHUIETKY
(10,77 M) TIIATENBHO MEPEeMEIIaHHOE MOJIOKO. [Ipy BBITMBAaHUM MOJIOKA B KHPOMEP
KAcaroTCsl KOHYMKOM MHUIETKH BHYTPEHHEHW CTEHKM >XHpOMepa Jepika IMHUIETKY
HAKJIOHHO, U OCTOPOXKHO CITyCKalOT MOJIOKO IO CTEHKE >XKHpOMEpa, CTapasch HE
CMENIMBaTh €ro ¢ cepHoll Kuciaorod. KOHUMKOM TUIETKHM Heab3sd KacaTbes
NOBEPXHOCTH CEpPHOW KHCIOTHI, TaK Kak B HEM MOXET o0pa3oBaThCsi MNpPoOKa
CBEpHYBLIEroCsi MOJIOKa. BpiTekanue Mojioka A0KHO AnuThesi 8-10 cek. 3arem
NUNETKY, HE U3BJIEKas U3 )KUPOMEPA, OCTABISAIOT B BEPTUKAIBHOM IOJIOKEHUHU €Il B
teuenre 6 cek. Kammo Mosioka, OCTaBIIylOCS B KOHYHMKE KUpOMEpa, HE HYXKHO
BBIYyBaTh, TAK KaKk 00BEM MUINETKHU PACCUMTAH C Y4€TOM ocTraBiielica kamiu. [locie
ATOrO U3 aBTOMATHUYECKOM MUIETKU BHOCST B )KHUpoMep 1 MJI M30aMUIIOBOTO CIIUPTA.

0 B r
Puc. 4. XXupomepsl: a — 14 [IETLHOTO MOJIOKA, O — JIJIsI CJIMBOK U CMETaHbI, B —
JUIs1 00€3KUPEHHOT0 MOJIOKA, T— YaCTh MIKAJIbI IS OTCUETA CTOJIOMKA KUpa

VYka3zaHHas MOCIIEI0BATEIbHOCTh BHECEHUSI PEAKTUBOB U MOJIOKA B KHUPOMEDP
JOJIKHA cTporo cobmtonatees. [Ipu e€ HapyllleHuu onpeeieHue HaYMHAT BHOBb C
JIPYTUM CyXuUM xKupomepoM. OcoOyr0 OCTOPOKHOCTh CIEAYET MPOSIBISATH B paboTe C
CEpHOM KHUCJIOTOM, IOMHSI, YTO OHA, MOMNaaasi Ha KOXY, BBI3BIBAET OYEHb CHIIbHBIE
OKOTH, a ojAexaa ObIcTpo pazpymiaercs. Ecnu kakas-nu0o w3 TpEX >KUIKOCTEH,
BHECEHHBIX B JKMUPOMEP, YaCTUYHO IIONAJIA HA BHYTPECHHIOK CTEHKY TOPJIBIIIKA
KUPOMEPA, €ro HY>KHO OCTOPOKHO OCYHIUTh (PUIbTpoBaibHON Oymaroil. XXupomep
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3aKpBIBAIOT CYXOW pe3MHOBOM MPOOKOM, COOMIOAast IPU 3TOM CIEAYIONIUN MOPSIOK:
O0O0EpTHIBAIOT MIMPOKYI YaCTh >KHUpoMmepa can(eTKod WIM MOJIOTEHLEM M JepKatr
AKUPOMEP JIEBOI PYKOM, a MpaBOil — BAHTOOOPA3HBIM JBUKEHUEM BBOJAT IPOOKY Ha
BCIO BBICOTY TOPJIBIILIKA )KUPOMEPA.

3aKkpbITBIi M OOEPHYTHIM MOJOTEHLUEM WIH  caldeTkol Kupomep
BCTPSAXUBAIOT, MPUJICPKUBASI TPOOKY OOJBIIUM MalbIEM, /10 TTOJHOTO PACTBOPECHUS
o0pa3oBaBIIMXCS KOMOYKOB CBepHYyBIIerocs Oenka. [locie pactBopeHusi OenkoB
KUPOMEpP NEPEBOPAYMBAIOT HECKOJIBKO BBEPX THOM, UTOOBI KMCIIOTA, HAXOASIIASICS B
IpaJlyMpOBaHHOM YacTH, PAaBHOMEPHO CMEIIMBAJIACh C OCTaJIbHOW >KUIKOCTBIO.
MoxHO It BCTpSIXMBaHUSI JKHpOMEpa BCTAaBUTh €ro IIMPOKOM YacThi0 B
HEeHTPU(DYKHBIH TATPOH, WU3BICUEHHBIH W3 3aKUMOB M, IMPWKAB MPOOKY K JHY
naTpoHa, OCTOPOKHBIM HAJIaBIIMBAHMEM OOJBIIOro Majiblla O TOJOBKY >KHpPOMEpa
BCTPSIXUBATh MAaTPOH C >XKUpoMmepoM. B asToM ciyuae oOEpThIBaTH >KUPOMEpP HE
HY’KHO.

[locne pacTBopeHUsi O€IKOB W TMOJHOTO CMEIIMBAaHUS  COACPKUMOTO
KUPOMEpHI MOMENIAIOT B BOASHYIO OaHiO ¢ Temmeparypoid 65-70°C, crtaBs ux B
BEPTUKAIHHOM TIOJIOKEHUM TMPOOKOW BHHM3. Boja q0bKHA MOKPHIBATH SKHUPOMEP
MOYTH MOJHOCTHIO, TOUHEE — HE HI)KE BEPXHEro YpOBHS cTONOMKA )KuAKocTu. Yepes
5 MWH. XUPOMEpPHl BBIHUMAKT W3 BOJbI M OOTHUPAIOT HACYXO IOJOTCHIIEM.
PekoMmeHyeTcss OpPHEHTHPOBOYHO MPOBEPUTH NPABMWIBHOCTH OOIIETO 00bEMa
KUIKOCTU B )KHpoMmepe. BepxHHil ypoBEHb KHUJIKOCTH YCTAaHABIMBAIOT Ha JIEJICHUU
4-5 mocpencTBOM BBHIBUHUMBAHMS WJIM BBUHYMBaHUA NpoOku. Eciu ¢ momoinsio
npoOKU He YIAETCs MOAHITh YPOBEHDb COACPKUMOTO 10 YKa3aHHBIX JIETICHUHN, HYKHO
OCTOPOXKHO BBIHYTh MPOOKY W J00aBUTH B KUPOMEP HECKOJIBKO Kameilb CEpHOMN
kucnoTel. [loO6aBiieHne CepHON KUCIOTHI B HEKOTOPOM HM3IIUIIKE HE OTpa)KaeTcs Ha
PaBUIIBHOCTU PE3YJIbTATOB.

[Tocne mpoBepkU KUPOMEPHI HEMEIJIEHHO BCTABJISIIOT B TATPOHBI HEHTPUPYTH
y3KOM 4YacThl0 K ILEHTPY, pacnoyiaras WX CHUMMETPUYHO, TO €CTh OJUH IPOTHUB
apyroro. B uentpudyre Bcerma MODKHO OBITH YETHOE YUCIO >KUpomepoB. [lpu
OTCYTCTBUU TAKOTO KOJIMYECTBA B MATPOH MOMEIIAIOT OJUH KUPOMEP, 3alI0JIHEHHBIH
BOJOW — HJisi paBHOBecus TpH BpameHuu UeHTpudyru. Kpoimky neHtpudyru
3aKpBIBAIOT, 3aBUHYMBAIOT TaWKOW W OMYCKAKT IPEAOXPAHUTEIBHBIM KOXYX.
Bpamator guck mneHTpudyra B TedeHHe 5 MHH. CO CKOpocThio He meHee 1000
00/MUH.

[Tocne neHTpUdyrupoBaHus KUPOMEPHI OCTOPOIKHO M3BJICKAIOT U3 MATPOHOB,
JepKa UX y3KOM 4acThbiO BBEPX M MPOBEPAIOT MOJOKEHUE YPOBHS BBIICIHUBIIETOCS
xupa. Bech cTonOuK xupa MOMKEH HAXOAUTHCA B IpaAyUPOBAHHOM YAaCTH Y3KOM
TpyOxu. Ilpy HEOOXOOUMOCTH TOCTUTalOT HY)XHOTO TOJOXEHHUS €r0 C IOMOIIBIO
npoOku. B HEM3MEHHOM TMOJOKEHUU >KHUPOMEPHI MOMEIIAI0T BHOBH HA 5 MHH. B
BOJsIHYIO0 OaHIo ¢ Temreparypoit 65-70°C. Ilpu 3ToM ciensar, 4ToOBl BECh CTOJIOUK
XKUpa HaxXoAwics moJl BOAOW. BbIHYB kupomepsl U3 BOASHONM OaHM U OOCYIIUB UX
MOJIOTEHIIEM, YCTAHABJIMBAIOT BEJIMUMHY 00bEMA BBIACIUBIIEIOCS MOJIOYHOTO KHUPA.
Jl1st 3TOTO, EpKa )KUPOMEP B BEPTUKAIHHOM IMOJIOKEHUH MPOOKOW BHU3 HAMPOTHUB
HMCTOYHUKA CBeTa (OKHA, JIaMIIbl), YCTAHABJIMBAIOT C MOMOIIbIO MPOOKH HIKHIOKO

rpanuny cToJIOMKa Ha OJMKauIIeM OejaoM ACJICHHHU IIKaJIbl 1 OTCUMTBIBAIOT YHUCIIO
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JIeJICHUN OT OCHOBAHUSI CTOJIOMKA JO HUYKHEW TOUYKM BOTHYTOrO MEHHUCKA. Bo Bpems
oTcuéra cieayeT MNOJJIEPKUBATH MPOOKY MasiblieM, YTOOBbl M30€KaTb U3MEHEHUS
MoJIOKeHUs1 crtonbuka xkupa. Kaxpgoe wMamoe JeneHue IIKadbl KUpOMEpa
cootBeTcTBYET 0,1 % XMpa B MoJIOKE.

IIpumep. HuxHsis TpaHuLa cToJIOMKa )KMpa COBIAJAET ¢ AenenueM 2 (puc. 4
'), a BOTHYTBIA Kpail MEHHCKa coBmaaaeT ¢ aenenuem 5,4. ComeprkaHue Kupa paBHO
5,4-2=3,4 %.

Ecnau cronbuk xupa HE pe3KO OTIUYAETCS OT OCTAIbHOM MAcCChl JKMJIKOCTH
(4TO MOKET TMOJYYUTHCS MPU HEJOCTATOUHOM HArpeBaHUM KUpPOMEpPa B BOASHOMU
0aHe WM MEIJICHHOM IEHTPU(YTUPOBAHUHU), TO KUPOMEP HYKHO BCTPSIXHYTH,
nepemMeniatb  COAEPKUMOE, BBIJIEp)KaTh ~ BHOBHL B BOJSHOM  OaHe,
IPOLICHTPUPYTUPOBATH, IOMECTUTh OISITH B BOASHYIO OaHIO U MPOU3BECTH OTCUET
xupa. Orcu€T >KuMpa Bcerja HYXHO JenaTh OBICTpO, IIOKa TeMIeparypa
COJICP’)KUMOT0 HEe M3MEeHUJIach. Ha TOUHOCTH ompesiesieHus JKUupa B MOJIOKE BIUSIOT U
npyrue daxktopbl. CepHasi KUCI0Ta HE JIOJDKHA COJEpKaTh MpUMEcei OpraHuYeCcKux
BEII[ECTB, PACTBOPUMBIX B kKupe. MI3MeHEHHAsT KOHIIEHTpaIlUsl CEPHOM KUCTIOTHI, KaK
B CTOPOHY CHWIKEHHUS, TaK M YBEJIUUYCHHS, OTpakaeTCs Ha pe3yibTaTe OIbITA.
HeBepHble pe3yabTaThl MOTYT TMOJYYHUTHCS, €CIHM HCIOJIb30BAJIOCh MOJIOKO,
HEJIOCTATOYHO MePEMEIIIaHHOE, CBEPHYBIIIEECS WJIM CO COMBIIUMHUCS CITUBKaAMU.

Mouoko ¢ xupHocThi0 MeHee 0,5 % cuurtaerca oOe3xupeHHbIM. B cpegnem
coJiep KaHHe KUpa B MOJIOKE UMEET cieayromue 3HadeHust (%): KopoBsl — 3,8, KO3bI
— 4,3, oBupl — 6,7, OyliBonunbl U 3¢0y — 7,7, caMKd CEBEpPHOro OJjieHs — 22,5,
BepOMOUIIbI IByropooi — 5,4, nomanu — 1,8, ociounel — 1,4, aHTWIONBI KaHHBI —
10,6, camxu nocsg — 10,0.

KoHTposibHbIE BONIPOCHI
Kaxkue ¢puszmko-xuMuueckue moka3aTeian ONnpeaesisiioT B MOJIoKe?
Kak onpenensiercst pH Moi0Ka 1 CKOJIBKO OH COCTaBJISIET?
Kak onpenensieTcss KUCIOTHOCTh MOJIOKA?
Kak onpenensiercst ) KUpHOCTh MOJIOKA?
UTto Takoe KUpOMEpPHI?
Kakue peakTuBbl HYKHBI 1151 ONIPEAECICHUSI KUCIOTHOCTA MOJIOKa?
Kakune peakTuBbl HYyKHBI J1J151 ONIPEAECICHUS KUPHOCTH MOJIOKA?
Kak HopMupyeTcsi MOJIOKO 1O KUCIOTHOCTH?
. B xakux npenenax KojaeOneTcsi KUCIOTHOCTh U dKUPHOCTh MOJIOKA?
10 B uém n3MepseTcsi KUCIOTHOCTh U AKUPHOCTh MOJIOKA?

©CoNoOkrwNE

Jlabopatopnas pabota Ne 3
ONPEJAEJEHUE ®N3NKO-XUMHNUYECKHUX NOKA3ATEJIEA
CMETAHBI

Ilear paGoThl: OCBOCHHE METOJOB aHalM3a  (PU3HKO-XUMHUYECKHX
IoKa3aTeliell KauecTBa CMETAHEL.

3amadyM: 03HAKOMHUTBHCS ¢ METOJaMH O0TOOpa MPoO CMETaHbI, ONIPEACICHUEM €€
KHCJIOTHOCTH U KUPHOCTH.

OO0BeKTHI HCCJIeI0OBAHMA: CMETaHA.
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B npennpusitus 00I1I€CTBEHHOTO NUTAHUS TOCTYIAET TJaBHBIM 00pa3oM
cMmetana kupHOCThIO 30%. Ilo pesynpTaTamM OpPraHoOJENTUYECKOW OLEHKA U
KUCJIOTHOCTU CMETaHy MOAPa3AcisAiOT Ha BBICILIUI U IIEPBBIA COPT.

OT60p npo6 MPOU3BOAIT U3 OJAHOM KaJKU WK (JISTH, €CIU B MAPTUU MEHBIIIE
MATH €AUHUI] YIIAKOBKH, M U3 KaXKJIOU ISITOM, €CIU MOCTyNaeT 00JIbIliee KOTUYECTBO.
Jlo B3siTHsl TPOOBI CMETaHy NepeMelnBaloT MyToBKoi. [Ipoby OepyT crenuanibHOM
TpyOKOM UK HTynoM (B 3aBUCUMOCTH OT KOHCUCTEHIIMH), OMYyCKasi UX BEPTUKAIHLHO
0 JHAa €MKOCTH. Bce mnpoObl mepeHOCAT B YHUCTYIO TOCYHY, THIATEIbHO
MEePEMEIIUBAIOT U BBIJCISIOT CPeAHUN 00pa3ell A aHaIn3a B KOJIMYECTBE HE MEHEe
100 r.

Omnpenesienne KUCJIOTHOCTH

Cywnocms auanuza. AHaIW3 OCHOBAaH Ha KOJMYECTBEHHOM HW3MEpPEHUU
€IMHUIIBI MIENI0YH, TIOMICANICH Ha HEUTPAIU3AIIUI0 MOJIOYHOM KUCIOTHI B IPOJIYKTE.

Annapamypa u peaxmugvl. TEXHOXUMUYECKHUE BEChl, XUMUYECKHE CTaKaHbI Ha
150-250 mn, Oropetka, crexisiHHas mnanouka, 0,1H pactBop ménoun (KOH wumm
NaOH), 1%-nb1i1 ciupToBO#M pacTBOp PeHondTareuHa.

Memoouxa. Ha TEXHOXMMHUYECKHMX BecaxX OTBEIIMBAIOT 5 T CMETaHbl C
toyHocThio 0,01 r B xumuueckuit crtakan. B Hero npuimBaror 30-40 wmia
JTUCTUJUTMPOBAHHOM BOJIBI, a 3aTeM 3 Karuiu ¢deHosdTaaernHa, oMenuBasi mpu 3TOM
NOCTOSIHHO CMECh CTEKJISHHOM mnanoukod. Conepkumoe crakaHa TuUTpyroT 0,l1H
mENoYb0 10 C€1ab0-po30BOM OKpack, He ucuesaromei 2 MuHyThl. KommyecTBo,
U3pacxoJ0BaHHOM 1IEnoun ymMmHOXkaroT Ha 20. [loyyeHHast KUCIIOTHOCTh U3MEPSIETCS
B rpaaycax TepHepa. KHCIOTHOCTh CMETaHbl BBICIIETO COPTa JOIMYCKAETCS B
npexaenax 65-90°T, 1-ro copra — 65-110°T.

Omnpenesenue ;Kupa B s KUpOMepax Uil CJIUBOK

[IponieHTHOE ConEepKaHUE KUpa B CMETAHE MOYKHO OIPEIEIUTh Pa3IMYHBIMU
croco0amu: B CIENUATBHBIX CIMBOYHBIX, & TAKXKE MOJIOYHBIX KMPOMEPAX BECOBBIM
nyTéM U CIIOCOOOM MPEIBAPUTETHLHOTO Pa3BECHUS CMETAaHbI BOJION C JabHEUIITUM
ONpEICICHUEM )KUPHOCTHU MOJTYYEHHON CMECH B MOJIOYHBIX KUPOMEPAX.

Annapamypa u peakmugul. JKupomepsl 1 CIMBOK, TEXHOXUMUYECKUE BECHI,
ABTOMATUYECKUE MUIETKU ISl OTMEPUBAHUS CEPHOU KUCHOTHI (EMKOCThIO 10 MiT) 1
nzoamuiioBoro cnupra (Emkocthio 1 wmur), nentpudyra uHa 1000-1200 06/muH.,
BOAsSHAs OaHs, IITaTUB JJIS JKAPOMEPOB, PTYTHBIM TEPMOMETpP C JHMANMAa30HOM
temnepatyp oT 0 o 100°C, cepHas kuciora mioTHOcThiO 1,81-1,82, n30aMuIIOBBIM
CIUPT.

Memoouka. ]JIns B3BENIMBAaHWSA CMETAaHBI B XUPOMEpax Ha OOBIKHOBEHHBIX
TEXHOXUMHYECKHX BECaX Ha KPIOUKK KOPOMBICEN TOJIBEIIMBAIOT Ha TOHKOM
MPOBOJIOKE (WJIM HUTKE) IO OJAHOMY JKMUPOMEpPY HaJ KaxaoWh wvamkoil. Becbl
YpaBHOBEIIMBAIOT, CTABAT Ha MPABYIO YAIIKy BECOB pa3HOBEC B 5 T, a B )KUPOMEpP Ha
JIEBOM KOpPOMBICJIE BIMBAIOT NUINETKOW (EMKOCThIO 15 M) 5 1 wucciemyeMoi
CMETaHbl, IPUBOJSI BEChl BHOBb B paBHOBecrue. CHUMAIOT Pa3HOBEC U TaKUM K€
MyTEM BHOCAT 5 I CMETaHbl B dKUPOMEP HA MPABOU YAIIKe BECOB JI0 MPUBEIACHUS UX
CHOBa B paBHOBecHue. B3BemnBaHue cMeTaHbl JOHKHO MPOU3BOJUTCSA C TOUHOCTHIO
no 0,01 r. 3aTteM skupomMepbl TOMENIAIOT B IITATUB M B KAXKABIM MOCJIEIOBATEIHLHO

OpUIMBAIOT 1O 5 M Boabl (mumerkoit), 10 mi cepHoil Kuciaorel M 1 M
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M30aMUJIOBOrO cnupra. XOI MajJbHEHIIErO0 ONPENCNICHUsS TaKOM XKe, KaK U IIpU
ONpEJENICHUH >KUPHOCTH MOJOKa. BpicoTa cToMOMKAa BBIIEIUBIIETOCS KHUPA,
OTCYMTAHHAsl MO IIKaJ€ CIMBOYHOIO OYTHUPOMETpPA, YKa3bIBa€T MPOLEHTHOE
COJIEp’KaHME JKHPA B UCCIENYEMON CMETAHE.
OmnpenesieHue sKMpa B MOJTOYHBIX ;KHPOMepax

OmnpeneneHre B MOJOYHBIX )KMpOMEpPaxX 00jee TOUHO: OHO JAET BO3MOKHOCTh
YCTAHOBUTH KOJIMYECTBO JKUPA B CMETAHE C TOYHOCTBIO JI0 AECATHIX JOJIEN MPOLEHTA.

Annapamypa u peaxmusvl. XuMHYeCKHl cTakaH €MkocTbio 100-150 mu,
MMUIIETKA JJIs MoJioka €éMKocThio 10,77 mi, munerka €éMKocThbio 50 M, OCTalabHBIC
anmapaTypa U peakTUBBI TAKUE K€, KaK U JJI ONPEAEIEHUS )KHUPa B MOJIOKE.

Memoouka. B xumudeckuil crakan 0epyT HaBecKy cMeTaHbl 10 T ¢ TOYHOCTBIO
10 0,01 r. Cmerany pa3BoasT B 6 pa3, il YEro B CTaKaH CO CMETAHOW MPUIIMBAIOT
nunetko 50 mu Boawl (Temmepatypoil 20°C). MoXHO OTMepHBaTh BOAY U C
nomolisto 6ropeTku. CoepKUMoe B CTaKaHe NEPEMEIINBAIOT MEPEIMBAHUEM CMECH
U3 OJTHOTO CTakaHa B Jipyroit 3-4 paza. Takum 0Opa3om mosrydeHHast CMECh CMETaHbI
C BOJOM MO COJAEPKAHMIO KHUpa OyAeT NPUMEPHO COOTBETCTBOBATH OOBIYHOMY
MOJIOKY. JlanpHeiniee omnpeneiaceHue NpOU3BOAUTCS TOYHO TakK K€, Kak WU i
MoJI0Ka. B xupomep asisi MoJioka mpuiauBatoT 10 Ml CepHOM KUCTOTHI TIIOTHOCTHIO
1,81-1,82, 3atem c¢ mnomomipto numneTku 10,77 M modydyeHHOHW cmecw, 1 M
M30aMWJIOBOTO cnupTa U T.A. OTCYET MO IIKale JenarT ¢ ToYHocThio 10 0,5
HAaMMEHBIIIETO JIEJICHHs LIKalbl xupoMepa. ConepkaHue KHpa B CMETAHE HAXOMST
Mo crenuanbHoi Tadmuie (Tabn. 4). [IpoueHTHOE copepiKaHue KUPA MOXKHO TaKKe
paccuuTaTh, YMHOKHB BEJIMYMHY MOKA3aHMs KHUPOMEpa Ha CTENEHb pa3BelcHus (B
naHHoM ciiydae Ha 6). [lodyueHHBI pe3ynabTaT AOHKEH MOYTH COBMAAaTh C
COOTBETCTBYIOIIIUM YUCJIOM B TaOJUIIE.

Ta6mmma 4. Ilepecuérnas Tabiuia npu HaBecke cMeTadbl 10 T

TTokazanusg
XKUpomepa
TTokazanus
XKUpomepa
ITokazanusa
KHUpoMepa
[Tokazanusa
KHUpoMepa
[Tokazanus
XKupomepa

| Conepxanne

% Conepxanue

'5 Coneprxanue

_G Conepxanue
O| xwupa, %
W | xwupa, %
O| xwupa, %
| xwupa, %

2,5 3,2 3,9 4,6 5,3

% % Conepxanue
© || xupa, %

255 153 325 196 |3,95 465 28,3 |535 |32,7

2,6 156 |3,3 199 |40 242 | 4,7 286 |54 33,0

265 159 335 20,2 |405 |[255 |47/5 [289 |545 |[333

2,7 16,2 |34 205 |41 248 |48 29,2 |55 33,6

2,/5 |165 345 20,8 |4,15 [252 485 [295 |[555 [340

2,8 16,8 |3,5 21,1 |42 255 |49 298 |56 34,3

285 171 355 214 |425 |[258 495 [30,2 |565 |346

2,9 174 |36 21,8 |43 26,1 |50 305 |57 34,9

295 177 365 221 [435 |[264 [505 308 |[575 [352

3,0 18,0 |37 224 |44 26,7 |51 31,1 |58 35,5

305 (183 |3,75 [227 |445 270 515 [314 585 [359
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3,1 18,6 |3,8 230 |45 21,3 |52 31,8 |59 36,2
3,15 [190 ([385 233 |455 |27,/ |525 32,1 |595 36,5
6,0 36,8

Hcnonb3ys xupomep Uisl MOJIOKa, MPOLIEHTHOE COJIEP KaHKE KUpa B CMETaHe
MOXHO OINpPEETUTh U HE MPOU3BOJS MPEABAPUTEIHHOTO PA3BEICHUS CMETaHbI B
Bojie. [{Jig 3TOro B MOJIOUHBIN XKHUpOMEpP OTBEHUBaIOT 1,5 r ¢ TouHocTsio 10 0,01 r
CMETaHbl, 3aTeM MNpwinBalT 9,5 ma Boapl, 10 ma cepHOW KUCHOTBHL, | M
M30aMUJIOBOTO cniupTa. [[ambHENIMK X0/ aHajln3a aHAJIOTMYEH OIPEICIICHUIO KUpa
B Mosioke. [IpolieHTHOE conepkaHue KUpa pacCUUTHIBAIOT 10 (HopMyie:

X=7,333%a, rae a — nokazaHue >KUpoMepa.

B aTOM ciydae MOKHO MOIB30BaThCS CHEIUAIbHON Tabnuiei (Tad. 5).

XKupnocts cmetanbl konednercs ot 10 no 42%. Cornacno 'OCT 31452-2012
npu >xupHocTH 10-17% nomxHO conepxkarbes He MeHee 2,6% Oenka, a KHCIOTHOCTb
noibkHa coctaBisTh 65-100°T, mpu xupHocTH 19-22% - He menee 2,5% Oenka u
kuciotHocTh 65-100°T, mpu >xupHoctu 25-28% - He w™meHee 2,3% Oenka u
kuciotHocth 60-100°T, mpu xupHoctu 30-32% - He menee 2,2 % Oenka u
kuciotHocTh 60-90°T, npu xupHocTH 34-42% - He meHee 2% Oenka U KUCITOTHOCTh

55-85 °T.

Ta6muma 5. Tlepecuérnas Tabyimiia npu HaBECKe CMETaHbl 1,5 T

R = = = = = = = = =

"2 |SE |3z |5 |32 |52 |32 |5E |3z |5€
£ | 5% |£% |5% |85 |58 |5 |58 |EE | K
=% O o =% O o =% O o = % O o =X O o
1,5 11,0 2,6 19,1 3,7 27,1 4,8 35,2 59 43,3
1,55 11,4 2,65 19,4 3,75 27,5 4,85 35,6 5,95 43,6
1,6 11,7 2,7 19,8 3,8 27,9 4,9 35,9 6,0 44,0
1,65 12,0 2,75 20,2 3,85 28,2 4,95 36,3 6,05 44,4
1,7 12,5 2,8 20,5 3,9 28,6 5,0 36,7 6,1 44,7
1,75 12,8 2,85 20,9 3,95 29,0 5,05 37,0 6,15 45,1
1,8 13,2 2,9 21,2 4,0 29,3 51 37,4 6,2 45,5
1,85 13,6 2,95 21,6 4,05 29,7 5,15 37,8 6,25 45,8
1,9 13,9 3,0 22,0 4,1 30,1 5,2 38,1 6,3 46,2
1,95 14,3 3,05 22,4 4,15 30,4 5,25 38,5 6,35 46,6
2,0 14,7 3,1 22,7 4,2 30,8 5,3 38,9 3,4 46,9
2,05 15,0 3,15 23,1 4,25 31,2 5,35 39,2 6,45 47,3
2,1 15,4 3,2 23,5 4,3 31,5 54 39,6 6,5 47,7
2,15 15,8 3,25 23,8 4,35 31,9 5,45 40,0 6,55 48,0
2,2 16,1 3,3 24,2 4,4 32,3 55 40,3 6,6 48,4
2,25 16,5 3,35 24,6 4,45 32,6 5,55 40,7 6,65 48,3
2,3 16,9 3,4 24,9 4,5 33,0 5,6 41,0 6,7 49,1
2,35 17,2 3,45 25,3 4,55 33,4 5,65 41,4 6,75 49,5
2,4 17,6 3,5 25,7 4,6 33,7 57 41,8 6,8 49,9
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245 180 |35 260 465 [341 |[575 [422 6,85 |50,2
2,5 18,3 |3,6 264 | 4,7 345 |58 425 16,9 50,6
2,55 |18,/ 365 268 |4/5 ([348 |58 (429 (695 |[510

7,0 51,3

KouTpoJsbHbIE BONIPOCHI

Kaxkue ¢pusznko-xuMuueckue noka3aTeian ONpeesitoTcsl B cMeTane?

Kak onpenensieTcst KUCIOTHOCTh CMETaHbI?

Kax onpenensiercst )KUpHOCTh CMETaHbI?

B kakux xupomepax MOXHO ONPEIEsATh KUPHOCTh CMETaHbI?

Kakue HaBecku cMeTaHbl NPHUHATO MCIONB30BATh IMPHU OMNpEIeNeHUun eé

AKUPHOCTHU?

Kaxkue peakTuBbl TpeOyrOTCS P OMPEACICHUHA KUCIOTHOCTH CMETAHbI?

Kaxkue peakTuBbl TpeOyIOTCS IPH OINPEACIICHUN KUPHOCTU CMETaHBI?

8. Kak HopMmupyercs copepxaHue Oellka B CMETaHE B 3aBUCUMOCTH OT €€
AKUPHOCTHU?

9. Kak HopMupyeTCsi KUCJIOTHOCTh CMETaHbl B 3aBUCUMOCTH OT €€ >KUPHOCTH ?

agbrhwbhE

N o

JlaGoparopnas pabora Ne 4
ONPEJAEJIEHUE ®U3UKO-XUMHUYECKHUX MTOKA3ATEJEN
TBOPOT'A

Hear padoTbl: OCBOEGHHE  METOAOB
NoKa3aTesell KauecTBa TBOPOra.

3agauyu: 03HAKOMUTHCS C MeToJlaMH OTOOpa MmpoO TBOpOra, OmpeneeHuEM
KHUCJIOTHOCTH Y KUPHOCTH.

O0BbeKThI HCCIeIOBAHNUS: TBOPOT U TBOPOIKHBIE TPOTYKTHI.

Cornacao PTY PC®OCP 58-59 TBOpoOr, mocTynaronmii B ceTh 0OIIIECTBEHHOTO
MUATaHUs, MOJAPa3NeNsaoT Ha >KupHbd (18% >xupa) m monyxupssiii (9% xupa),
BbIpaOaThIBa€MbIE M3 IEIHLHOTO KOPOBBETO MOJIOKA, a TaKXke 00e3KUpPEHHBIN (MEeHee
1,8%) — 13 003 KUPEHHOTO MOJIOKA.

KauecTBO TBOpOra OLEHMBAIOT IO OPraHOJENTUYECKUM M XHUMHUYECKUM
MOKa3aTeIsIM: 1LBETY, KOHCHUCTEHIINH, 3amaxy, BKYCY, KUCJIOTHOCTH, COJAEpP>KaHHIO
KUpa U Biard. B 3aBUCUMOCTH OT pe3yibTaTOB OPraHOJIENTUYECKOrO UCCIEAOBAHUS
M TOKa3aTess KUCIOTHOCTU TBOPOT >KUPHBIA, MOIYXUPHBIE U 00€3KUPECHHBIN
OBIBAIOT IBYX COPTOB: BBHICIIIETO M MIEPBOTO.

Koncucrtenuus tBopora A0mKHA OBITh MSITKAs, MAXYIasiCsl WM pacchimyarast
C HaJIMYMEM WM 0€3 OLIYTUMBIX YacTHI[ MOJIOYHOro Oenka. g 00e3KupeHHOro
MPOAYKTa XapaKTepHO HE3HAYUTEIBHOE BBIJICIICHUE CBHIBOPOTKH. Bkyc u 3amax
JOJDKHBI  OBITh YUCTBIMHU, KHCJIOMOJIOYHBIMH, O€3 TMOCTOPOHHUX MPUBKYCOB U
3anaxoB. JlJisi TBOpora, U3roTOBJIEHHOTO U3 BOCCTAHOBJIEHHOTO MOJIOKA XapaKTEpPEH
MPUBKYC CcyXxoro mojoka. L[BeT TBopora omkeH ObITh O€siblii UM C KPEMOBBIM
OTTEHKOM, PAaBHOMEPHBIN 110 BCEN Macce.

aHaJIi3a (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
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Cornacno I'OCT 31453-2013 B 3aBUCMMOCTH OT JOJM KApPAa HOPMHUPYETCS
KHCIIOTHOCTb, BIIAYKHOCTh M CoJiepkaHue Oenka. B 00e3kupeHHOM TBOPOTE TOKHO
comepxkatbesi He MeHee 18% Oenka, He Oosnee 80% Boasl u He Oosiee 240°T
KHCIIOTHOCTb; TpH >KUpHOCTH 2% - He MeHee 18% Oenka, He Oonee 76% Bonbl, HE
6onee 240°T; mpu xxupHoctu 3% - He meHee 18% Oenka, He Gosiee 76% BOABI, HE
6onee 230°T; mpu xupHoctu 3,8% - He MeHee 18% Oenka, He Gosiee 76% BOJbI, HE
6onee 230°T; mpu xxupHoctu 4% - He meHee 16% Oenka, He Gosnee 75% BonbI, HE
6onee 230°T; nmpu xupHoctu 5% - He meHee 16% Oenka, He Gosee 75% BonBI, HE
6onee 230°T; mpu xxupHoctu 7% - He meHee 16% Oenka, He Gosnee 73% BonbI, HE
oonee 220°T; mpu xupHoctu 9% - He meHee 16% Oenka, He O6osiee 73% BOJIBI, HE
6onee 220°T; npu >xxkupHoctu 12% - He meHee 14% Oenka, He 6onee 70% BoABI, HE
6onee 210°T; npu >xkupunoctu 15% - He meHee 14% OGenka, He 6onee 70% BoABI, HE
oonee 210°T; npu >xkupHoctu 16% - He meHee 14% Oenka, He Oonee 65% BoABI, HE
6onee 210°T; npu >xkupnoctu 19% - He meHee 14% Oenka, He Oonee 65% BoABI, HE
6omsee 210°T; npu >xupnoctu 20% - He meHee 14 % Oenka, He 6osiee 65% BOABI, HE
6osee 210°T u npu xxupHoctu 23% - He MeHee 14% Oenka, He 6omee 60% BOJIBI U HE
oonee 200°T.

[TpoOy a1 aHanM3a OTOMPAIOT IIYIIOM, OITyCKasl €Tro JIO JTHA KaJKU WiIu (QIIAru
C TBOPOT'OM B IIEHTPE MacChl TBOPOTa U Y OOKOBO¥M CTEHKH Ha PAaCCTOSHHH 2-3 CM OT
He€. [IpoObl TIIATETHHO TIEPEMENIMBAIOT M BBIACISAIOT CpPeIHMM o0Opaszel; B
KomuecTBe okojo 100 r.

Onpenesienne KHCJIOTHOCTH

KucnorHocts TBOpora Tak iK€, KaK M JpPYrUX MOJIOYHBIX IPOIYKTOB
u3MepsieTcs B rpagycax TepHepa.

Annapamypa u peaxkmugvl. TE€XHOXUMHYECKHE BECHI, XUMHUYECKUN CTaKaH
éMkocThio 50-200 M1, CTEKIsAHHAs Majo4yKa C PE3MHOBBIM HAKOHEYHUKOM, MEPHBIN
muuHAp éMkocthio 50 mu, 0,1 pactBop KOH mnm NaOH, 1%-nb1il criupToBOi
pactBop deHoadTanernHa.

Memoouxa. HaBecky TBOpora 5 r INMOMEMIAIOT B XUMHUYECKHN CTEKIISTHHBIMI
ctakat, npuoasistoT 50 M T€rioi (35-40°C) qucTUITMPOBAHHOM BOJIBI, TIIATEIHHO
pacTUparoT MacCy CTEKISIHHOM TajJOo4yKOW ¢ pE3MHOBBIM HAKOHEYHUKOM 10
OJIHOPOJHOTO CcOCTOsIHUA. [IpuOaBisAOT B KUAKYIO pacTéPTyr0 Maccy 3 Karuid
denondranernna, nepeMemnBarOT KPYroBbIM JBKEHHEM U TUTPYIOT 0,1H mEN0dubio
10 cinabo-po30BOTr0 OKpalllMBaHUS, HE KCYE3AIOIIEr0 B TEUEHHE 2 MUHYT.
KomnuectBo ménoun (Mi1), NONIEANIEM Ha TUTpOBaHUE yMHOXaroT Ha 20.
KucnotHocTh KHpHOrO TBOpOra BBICHIETO copTa AokHA ObiTh He Bhimie 200°T,
nosryxupHoro — He Bbie 210°T, obezxupennoro — He Boime 220°T. KucinoTHOCTS
TBOpora | copra )KHpPHOTO JODKHA OBITH HE BhIMIE 225°T, MOTyKUPHOTO — HE BHIIIIE
240°T, obe3xupennoro — ue Boimie 270°T.

OmnpeneneHue ;)KUPHOCTH TBOPOra B MOJIOYHOM KHpOMepe

Jlns  ompeneneHusi >kupHocTH TBOpora (%) HCMIONB3YIOT MOJIOYHBIM U
CIIMBOYHBIN JKUPOMEPBI.

Annapamypa u peakmugbl UCIONB3YIOTCS T€ K€, YTO W IPU OIPEACIICHUN
KUPHOCTH CMETAHBI.
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Memooduxka. B xxupomMep OTBEUIUBAIOT 2 T TBOPOTA, CJIEJISI, YTOOBI €T0 YACTHUIIBI
HE NoNaJii B Y3KYIO 4acTh KMpOMepa. 3aTeM B Hero A00aBistoT 9 mu Boabl, 10 mi
CEpHOM KUCIOTHI U | MJI M30aMUJIOBOTO CIIMPTA, 3aKPBIBAIOT KUPOMEP PE3UHOBOM
npoOkoi. KonuuecTBo xupa B JajgbHEHIIEM OMNPENETSIOT TaK )K€, KaK U B MOJIOKE.
Jl1s1t pacu€Ta mpoleHTa )KUpa B TBOPOTe UCIOJIB3YIOT (GOPMYITY:

X=5,5%a, rae a — oka3aHue KUPOMEPA.

BwmecTo pacuéra MOYKHO MCIOIB30BaTh CIICHAIBHYIO TaOHILYy (TalI. 6).

Tabnuia 6. [Tepecuér nmokazaHuii >xupomMepa B MPOIEHT KUpa B TBOPOTe

[Tokazanus Conepxanne | [loxazanus Conepxanne | [loxazanus Coneprxanue
KUpOMepa xupa, % KHUpOMeEpa xupa, %o JKHpOMeEpa xupa, %o
1,5 8,3 2,35 12,9 3,2 17,6
1,55 8,5 2,4 13,2 3,25 17,9
1,6 8,8 2,45 13,5 3,3 18,2
1,65 9,1 2,5 13,8 3,35 18,4
1,7 9,4 2,55 14,0 3,4 18,7
1,75 9,6 2,6 14,3 3,45 19,0
1,8 9,9 2,65 14,6 3,5 19,3
1,85 10,2 2,7 14,9 3,55 19,5
1,9 10,5 2,75 15,1 3,6 19,8
1,95 10,7 2,8 15,4 3,65 20,1
2,0 11,0 2,85 15,7 3,7 20,4
2,05 11,3 2,9 16,0 3,75 20,6
2,1 11,5 2,95 16,2 3,8 20,9
2,15 11,8 3,0 16,5 3,85 21,2
2,2 12,1 3,05 16,8 3,9 21,5
2,25 12,4 3,1 17,1 3,95 21,7
2,3 12,6 3,15 17,3 4,0 22,0

Omnpenenenue ;)KUPHOCTH TBOPOra B CJIMBOYHOM KHpoOMepe

Jlns ompezneneHusl MPOLUEHTHOI'O COJAEpPKaHUsI KUpa B TBOPOre MOTYT OBITh
WCIIOJIb30BaHbl MOJIOYHBIN U CIIMBOYHBINA KUPOMEPHI.

Memoouka. B xupomep nisi CIMBOK OTBEHIMBAIOT 2,5 T TBOpPOTa, 10OABISIOT
7,5 mu1 Boabl, 10 M cepHOM KHCIOTHI IIOTHOCTHIO 1,81-1,82 r/cm® (st cmagkux
TBOPOXKHBIX wu3geamii — 1,8-1,81 r/em®) m 1 Mo u30aMMIIOBOrO  CHOMpTA.
[Tocnenyronmii Xoa OMNpENENICHUsT TaKOM K€, KaK M NPHU ONPENEICHUU XHApa B
MOJIOKE€, HO BO BpeMs BBIICPKKH >XAPOMEpPAa C COJIEPKUMBIM B BOJSHON OaHe
HECKOJIBKO pa3 KUPOMEP BCTPSIXUBAIOT, YTOOBI YCKOPUTH PACTBOPEHHE OeKa mepen
nentpudyrupoBanuem. [lokazanue mKagbl )KUPOMEpPa COOTBETCTBYET COACPIKAHUIO
KUpa B NPOJYKTE, a Kaxka0e mManoe aeiaeHue coorBercTByeT 0,5% xupa (B BECOBBIX
eIMHUIIAX ).

Omnpenesenue coaep:;kaHus BOJbI B TBOpPOre
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OnpeneneHue BIAKHOCTH TBOPOra MPOBOJUTCS apOUTPAKHBIM METOIOM -
BoicymnBanreM npu 102-105°C, a Takke yCKOPEHHBIM METOJAOM — C IOMOILBIO
BJIaroMepa Yu>xoBoil.

Buicywusanue npu  102-105°C.  Anmapatypa, peakTUBBI M METOAMKA
HCMOJIB3YIOTCS TakKe ke, Kak u npu onpeaeneHnn COMO monoka. OgHaKO HABECKY
TBOpora Oepyr B koaudecTBe 3-5 r ¢ TouyHOcThi0 A0 0,001 r. IlpomenTtHoe
coJiep KaHKe BJIard B TBOPOre PACCUUTHIBAIOT MO (OpMYyIIe:

C o (a—06)e100
(a—s)

rae C — coneprkaHue BoJibl B TBOpore, %

a — macca 0roKca ¢ MecKoM, MaJIOYKOW U TBOPOTOM JI0 BBICYIIIMBAHMUSI, T

0 — Macca 01oKca C TeM ke COJICP>KUMBIM MOCJIE BBICYIIUBAHUS, T

B — Macca 0roKca ¢ IECKOM U NaJoYKOi, T

Buicywusanue ¢ nomowwro éracomepa Huswcosou. MeToIUKy ONpECICHUS B
OCHOBHOM MPHHUMAIOT OOIIYIO JJISI BCEX MPOIYKTOB, BIAXKHOCTh KOTOPBIX MOXKHO
ONpeeNsITh C MOMOIIbI0 3TOro mnpuodopa. Ho ompenenenue BIa)kHOCTH TBOpOra
UMeeT HEKOTopbie 0COOCHHOCTU. OOBIYHO TOATOTOBICHHBIN JABYXCIOWHBIN TAKETUK
U3 cinabo TNPOKJICCHHOW OyMmaru BKIJIAJIBIBAIOT BO BJBOE CJIOKCHHBIA JIUCTOK
nepraMeHTa, Kpas KOTOpOoro BBICTYNAIOT HAa 5-8 MM 3a nakeT. Takoi JBOWHOM MakeT
BHICYIIMBAOT B mipuoope UmxkoBoi pu 150-152°C B Teuenue 3 MuH. BrIcymeHHBIHM
NAaKeT MOMEUIAIOT B 3KCUKATOp I OXJAXAEHUS M XpaHIAT B HEM [0 MOMEHTa
onpenesneHns: BIaxHOCTU. [IoAroTOBIEHHBIM BBICYIIEHHBIA MAKET B3BELIMBAIOT Ha
TEXHOXUMHYECKHX Becax ¢ TOUHOCTHIO 70 0,01 r n momemaroT B Hero 4-5 r TBopora,
pacrpenennuB €ro paBHOMEPHO IO BCEH IUIOIIAAM IMAaKeTa W IO TOJIIHHE CIOS.
Hanonnup maket, ero ObIcTpo B3BemuBaioT. Ha OopTuke makera enaroT 3aIuch
OpOCTHIM KapaHjaamoMm (BeC IMyCTOro TMakera ¢ HaBeckodM TBopora). Ilaker
3aKPBIBAIOT M TTOMENIAIOT B MIpruOop UnKoBOH, BKIIFOUCHHBIN Ha clIa0bIi HarpeB, HO C
ycTaHoBHBIIEHcs Temmneparypoir  150-152°C. Tak kak TBOPOT  COJEPKHUT
3HAYMUTENIbHOE KOJIMYECTBO BJIard, pEKOMEHIYETCS B HAYaJle CYIIKH BEPXHIOKO TUTUTY
npubdopa moAep>KUBaTh B HECKOJIBKO MPHUTIOIHATOM IMOJIOKEHUU HAJl ITAKETOM, TIOKa
HE MpeKpaTtutcs oOuiibHOE BblAeieHue napa (B teyeHue 30-50 cek). 3aTeM IMIUTy
ONyCKAIOT U MPOJOJIKAIOT CYIIKY HABECKU B TeueHHE 5 MUH. [lakeT ¢ BhICylIEHHOU
HABECKOW OBICTPO TMOMEMIAIOT B OKCHUKATOP, BBIICPKUBAIOT B HEM 5 MHUH. H
B3BEIINBAIOT. BaXHOCTH TBOPOTA PACCUUTHIBAIOT IO (popmyIie:

o (@a=6)100
(a—s)

rae C — coneprkaHue Biaru B TBopore, %

a — BEC MaKeTa ¢ TBOPOIOM JO0 BBICYIIIMBAHUSA, T

0 — Bec MmakeTa ¢ TBOPOTOM TIOCTIE BBICYIITUBAHUS, T

B — BEC IIyCTOTO MAKETa, T

B cootBerctBuU ¢ TpeOoBanusimu PTY mexay TBoporom Beiciiero u 1 copta
Pa3HUIIBI B COJIEPKAHUM BJIAru M KUpa HE AOJKHO ObITh. CojiepkaHue Biaru ObIBaeT
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pa3IUYHBIM B 3aBUCUMOCTH OT XUPHOCTHU: B KUpPHOM — He Ooznee 65% Bnaru, B
NOJIy>KMpHOM — He Oonee 73%, B 00e3:xupeHHoM — He Oonee 80%.

KonTpo/sibHbIC BOIPOCHI

1. Kakue Gpu3znko-XxuMU4eCcKue mokKazaTesiu OnpeaessioTcs: B TROpore?

2. Kakue peakTuBbl W amnmapaTypa UCHOJB3YIOTCS ISl (PU3UKO-XUMHYECKUX

aHaJIU30B TBOpora?

3. Kak onpenensiercss KUCIOTHOCTh TBOpora?

4. OnuiuTe METOAUKY ONpeieNIEHUs] dKUPHOCTU TBOpora?

5. Kak onpenensiercss BnaxxHOCTh TBOpora?

6. B kakux npenenax konebdaeTcs BIaXHOCTh TBopora?

7. YkaxuTe Auana3oH Kojie0aHuil >KUpPHOCTH TBOpora?

8. HazoBuTe MakcuMaabHO TOMYCTUMYIO KUCIOTHOCTh TBOPOTA.

JlaGoparopnas pabota Ne 5
ONPEJEJEHUE ®U3NYECKNX CBOHUCTB CYXHUX MOJIOYHBIX
MMPOAYKTOB

Ilear paGoTbl: OCBOCHHME METOJIOB aHAlM3a PACTBOPUMOCTH M BIIAXXHOCTHU
CYXHX MOJIOYHBIX TIPOJTYKTOB.

3agaumn: 03HAKOMHTBCS CO CTAHJIAPTHBIM U YCKOPEHHBIM METOJaMH aHaju3a
pPacTBOPUMOCTH CYXMX MOJOYHBIX TPOAYKTOB, O3HAKOMHUTHCA C MPUHIIMIIOM
OTIpeJIICHHs COJIEP KAHMSI BJIard B CYXUX MOJIOYHBIX ITPOJYKTaX.

OO0beKkThI HMCCIENOBAHMS: CyXO€ IIEIBHOE MOJIOKO, CyXO€ OOE€3KUpPEHHOE
MOJIOKO M CYyXHUE CIIMBKH.

Cornacio I'OCT P 52791-2007 cyxoe MOJIOKO — MEJIKUM MOPOIIOK WU
COCTOSIIIUN M3 EAMHUYHBIX dYacTuil. Jlomyckaercss He3HAYMTENbHOE KOJIHMYECTBO
KOMOYKOB, PacCHINAIOIMMNXCS MPU JETKOM MEXaHU4YeCKOM Bo3zehcTBuM. LIBeT Oenblii
WIA CO  CBETJIO-KPEMOBBIM  OTTEHKOM. BKyC ¥  3amax CBOWCTBEHHBIC
NacTEepPU30BAaHHOMY OO0E3KUPEHHOMY WJIH IIEJIBHOMY MOJIOKY 0€3 IOCTOPOHHUX
NPUBKYCOB U 3amaxoB. Jlomyckaercss MPUBKYC M 3amax KUISAYEHOTO MOJIOKA.
O6ezxupennoe (1o 1,5% xupa) cyxoe MOJOKO, YITAKOBAHHOE B MOTPEOUTEIIHCKYIO
Tapy JOJDKHO UMETH BIAXHOCTh He Oosee 4%, ymakoBaHHOE B TPAHCTIOPTHYIO Tapy —
He 6oree 5%. BraxHOCTh 1EIBHOTO CYXOr0 MOJIOKa B JIFOOOM cllydae JOJIKHA OBITh
He Oonee 4%. MaccoBas nonst Oeika B CyXOM OOE€3)KHUPEHHOM MOJIOYHOM OCTaTKe
noikHa ObITh HEe MeHee 34%, Tpymnma YUCTOTHI CyXOro Mojoka — He Hmke |,
KucioTHOCTh — 16-21°T (0,144-0,189% M0I09HOM KHCIIOTHI).

B coorBerctBun ¢ I'OCT 1349-85 cyxue CHAMBKM - 3TO MEJIKUNA CyXOHu
MOPOIIOK OEJIOro IBEeTa C KPEMOBBIM OTTEHKOM. B HUX TOIDKHO conepKaThCs HE
Menee 42 % >xupa, He Oosiee 4% Biaru, KUCIOTHOCTH He Oonee 20°T. CnmBkH
BBICHIETO COpTa JOJKHBI UMETh MHJEKC pacTBOpUMOCTH He Oonee (0,2 MII ChIpOro
ocajika, BKYC U 3amax CBOMCTBEHHbIE MACTEPU30BAHHBIM CIIMBKaM, 0€3 MOCTOPOHHUX
MPUBKYCOB M 3amaxoB. JlomycKalTcsi KOMOYKH, JIETKO pacChIAIONIUEC MpU
MeXaHW4YeCcKoM Bo3JecTBUU. Cyxue CIMBKHU MEPBOTO COPTA JOJKHBI UMETh UHIEKC
pactBopuMoctu He ©Oome 0,6 M ocagka, BKYC | 3alax CBONHCTBEHHBIC
MacTepu3OBaHHbIM  ciauBKaM.  Jlomyckaercss  OpUBKYC — IepenacTepu3aluu
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OIUIABJIEHHOTO >KHpa, ci1abocalucTbli, ciabokopmoBoi. Jlomyckaercs KOMKOBATO-
pBIXJIasi CTPYKTYpa U HAJIMYME OTACIbHBIX MOKEATEBIINX KPYIMUHOK (IIPUTOPEIIBIX).

PacTBOpUMOCTH CyXHX MOJIOYHBIX IPOJYKTOB SIBISIETCSI OTHUM U3 BaXKHEUIINX
MoKasaresiell KauecTBa JJIsl MpeAnpusaTuil o0mecTBeHHOro nuranus. CymecTByroT 2
METO/1a ONPEAEIIEHUS PACTBOPUMOCTH: CTAHAAPTHBIN U YCKOPEHHBIM.

CranaapTHbIi MeTO/ onpe/ieieHNs] PACTBOPUMOCTH

Annapamypa. Becbl TEXHOXMMHYECKUE M aHAIUTUYECKHE, MEPHBIN LIMIUHIP
éMmkocThio 100 MII, XUMHYCCKUM cTakaH €MKOCThI0 200 MII, mMUIeTKa EMKOCThIO 25
MJI, CTEKJISTHHBIE OIOKCHI C MTPOKAJIEHHBIM KBapLeBbIM 1eckoM (0koio 10 r).

Memoouka. Brokc ¢ meckoM U TNalO4YKON MpeABapUTESbHO B3BEIIMBAIOT Ha
aHANMMTUYECKUX Becax. Ha TeXHOXMMHUYECKHMX Becax OTBEIIMBAIOT B XHMHUYECKHUH
cTakaH 12,5 T cyxoro ueiabHoro uiaud 9 r o0e3KUPEHHOro MOJIOKa, WiIh 16 T cyxux
cnuBok. I[locrenmenHo B crakaH mpuiuBaroT 30 mur Boabl, Harpetoit go 70-75°C.
CMmech THIATENbHO PACTUPAIOT CTEKIISTHHOM MalOUKOM O COBEPILIEHHO OJJHOPOIHOTO
coctosinus. [lonydeHHy0 Maccy mepeHoCIT B MepHbI nuiuHap Ha 100 mu1, cMbiBast
CTaKaH TPWKbI MOPLHAME 110 15 M Boabl, umeroieit temmneparypy 40-45°C. Cmechb
B HWIHHApPE oxiaxaarT A0 20°C u 10auBalOT BOJOW 10 METKU. 3aTe€M, 3aKphbIB
IWIMHIP TpoOKOW H B30OJTaB COAEPKUMOE, OCTABISIIOT €ro B CIOKOWHOM
COCTOSIHMU Ha 4 yaca aJig 6oJiee MOJIHOTO PACTBOPEHUSI BOJAOPACTBOPUMBIX BEIIECTB
U OCaXKIEHUs HepacTBOPEHHBIX yacTuil. Yepe3 4 yaca OTOMpAIOT MUIETKOW 25 M
pacTBopa U3 CpeoHUX CI0EB Macchl. JlJIsl 3TOr0 MOrpyX arT MUIIETKY B pacTBOP A0
ypoBHs 50 MJI, IpeaBApUTEIBHO 3aKPbIB YKa3aTeJIbHBIM NaIbIEM BEPXHEE OTBEPCTUE
nuneTkd. OTIYCTUB Majiell, MEIJEHHO HaOWpaloT B MUIETKY PacTBOP OOBIYHBIM
cnocobom. Ilumerky BBIHUMAIOT M3 PACTBOPA, OCTOPOXKHO BBITUPAIOT €&
buIBTPOBABLHON OyMaroil CHapyXu U MEPEHOCST JKUJIKOCTh U3 IMHUIIETKA B OIOKC C
NPOKAJIEHHBIM KBapIEBbIM MeCKOM. OTKPBITHIN OIOKC C COAEPKUMBIM TTOMEIIAIOT Ha
KUTIAIIYI0 BOJASIHYIO OaHIO JUIsl BBIIAPUBAHUS BOJBI M3 PAacTBOpa CYXOTO MOJIOKA.
BrimapuBanue MpoBOMAT TMpU TMOMENIMBAHUM IMAIOYKOM CMECH 10 OoOpa3oBaHUs
pacChITAOIIECs KOHCUCTEHIIMKM BCEH Macchl. 3aTeM OFOKC MOMEIIAOT B CYIIMIIHHBIH
mkad u BeIcymmBaroT Biuary mnpu Temneparype 105°C. Cmycts 2 dgaca, OrOKC
IIEPEHOCAT B SKCHKATOpP, 3aKPBIBAIOT KPBIIIKOM, OXJIAKJAOT U B3BEIIMBAIOT. BHOBB
CTaBST B CYyUIMJIbHBIN mKag Ha 1 yac, oxJiaxaaoT U B3BemMBatoT. ONpenessioT Bec
OroKca IocJie BBICYIIMBAHUS M JOBEIEHHUS O TMOCTOSIHHOTO Beca. PacTBOpUMOCTH
CYXOI'0 MOJIOKa WJIM CIMBOK PACCUUTHIBAIOT IO opMmyIie:

Y- (6—a)0100,

H

rae X — pacTBOPUMOCTb CYXOr'0 MOJIOKA WJIM CIIMBOK, %

a — Bec OIOKCa C IIECKOM M ITaJIOYKOM, T

0 — Bec OrOKca MocJie BHICYIIMBAHUS 25 MJT pacTBOpa MOJIOKA MJIN CIIMBOK, T

H — KOJINYECTBO CYXOI'0 MOJIOKA WJIM CIMBOK B €r0 PacTBOpe, I' (IJ1s LEIBHOTO
cyxoro Mojioka H = 3,12 1, nns 00€3)KUPEHHOTO CYXOTro MOJIOKa H = 2,25 1, s
CYyXHUX CIMBOK H = 4 T).

YckopeHHBII MeTO onpe/iesieHUs PACTBOPUMOCTH
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Annapamypa. D'pagyupoBanHble Ha 10 M ueHTpUdyX)HblE NPOOUPKH,
ueHtpudyra co ckopoctsio Bpamienus 1000 o6/muH.
Memoouxka. B rpanynpoBaHHy10 HEHTPUPYKHYIO IPOOUPKY OTBEeIIUBatOT 1,25
I' [eJIBHOTO cyXxoro Mosoka, win 0,9 r obe3xupeHHoro mojoka, win 1,6 r cyxux
CIMBOK ¢ TOYHOCTHIO 110 0,01 r 1 100aBiAOT cHavana 4-5 MJ1 BOJbI C TEMIEPATypoi
65-70°C. PacTuparoT M TIIATEIbHO MEPEMEIINBAIOT C IOMOIIBIO CTEKISTHHON
MajJ0YKU COJAEPKUMOE MPOOUPKH J0 TOMOTEHHOTO cOCTOsiHMS. OCTaTKU MOJIOKa ¢
MaJOYKu CMBIBAIOT BOJOM B mpobupky. EE€ monmuBaroT Bomoit mo metku (10 mi) u
3aKpbIBAIOT  pe3UHOBOWM MpoOkoi. CoaepkumMoe NTPOOUPKU TMEpPEeMEIIUBAaIOT
BCTPSIXMBaHUEM, a 3aT€M INOMEIIAIOT HA 5 MHMH. B BOJHYIO OaHIO C TeMmreparypoi
65-70°C 1 onsATh CHIIBHO BCTPSAXUBAIOT B TeueHue 1 muH. [IpoOupku ykiaabiBaroT B
NaTpOHBl LEHTPU(DYTrH, pa3sMelaroT UX CUMMETPUYHO, NMPOOKaMH K IEHTPaJbHOU
yacTh AucKa HeHTpuyru. Ecim matpoHbsl HE COOTBETCTBYIOT AMAMETPY MPOOHUPOK,
cienyer oO0epHYTh MPOOUMPKHU NpenBapUTENbHO ciaoeM BaThl. LleHTpudyrupoBanue
OpoBOAST B Te4yeHWe S5 MuH. mnOpu ckopoctu BpameHuss 1000 o6/muH.
KonuuectBeHHOE ompezesieHne 3akiouaercs B oTcuére o0bEmMa 00pa3oBaBIIETrOCs
ocajika B MpoOUpKe, WU TaK HA3bIBAEMOr0 HMHIEKCAa pacTBOpUMOCTU. Bennumna
o0béMa m3mepsiercss ¢ TouHocThio 10 0,05 miu. UMuaexkc pacTBOpUMOCTH ISt
PacIbUTUTEILHOTO MOJIOKA BBICIIETO COpTa B I€pMETUYHON ynakoBke He Oonee 0,2
MJI, B HETEpMETUYHOH ynakoBke - He Ooisee 0,6 MiI; epBOro copra B repMETUYHOMN
ynakoBke He Oonee 0,8 MJ, B HErepMETHUHOM ymakoBke — He Oomee 1 mu; ams
MOJIOKA IJIEHOYHOM CYIIKH BBICHIETO COPTa B HETEPMETUYHOM YIIaKOBKE — HE OoJee 2
MJI, NIEPBOrO COpTa B HErepMETUYHON ymnakoBke — He Oonee 2,5 miu. MHaekc
pPacTBOPUMOCTH 00€3)KUPEHHOI'0 CYXOr'o MOJIOKa JOJDKEeH ObITh He Oosee 0,2 mu, a
neiapHoro — He Oosiee 0,2 M B TpaHCHOpTHOW Tape W He Oosnee 0,1 M B
OTPeOUTEITbCKOM Tape.
OnpeneieHue cogepKaHUs BJIATH
Omnpenenenre MpoLEHTA BOAbI B CYXMX MOJIOUHBIX MPOAYKTaX MPOU3BOJUTCS
TaK K€, Kak B TBopore. Macca ucmapuBIIEHCS BOAbI JCIUTCA Ha MACCy ChIpOU
HaBeCcKU U yMHOXkaetrcsa Ha 100.
KoHTposbHBIE BONIPOCHI
1. Kakas anmapatypa TpeOyercs [UIsl OIpeneseHUs PacTBOPUMOCTH CYXHX
MOJIOYHBIX IPOJYKTOB?
2. Kakumu MeTogaMu ONpeaensieTcs: pACTBOPUMOCTb CYXUX MOJIOYHBIX TPOTYKTOB?
3. B uéMm n3mepsieTcst paCTBOPUMOCTh CYXUX MOJIOYHBIX ITPOTYKTOB?
4. B uém n3mepseTcss UHAEKC PACTBOPUMOCTH CYXUX MOJIOYHBIX TPOJYKTOB?
5. B Kakux CyXux MOJIOYHBIX MPOJYKTAX ONPEIEISIETCS PACTBOPUMOCTD?
6. KakoB mnpuHOWII OINpeAesieHus COJEpKaHHWs BIAarM B CYXMX MOJOYHBIX
MpOayKTax?

JlabopatopHas pabota Ne 6
HUCCJIEJTOBAHUE KAYECTBA OXJAXKJIEHHOI'O CIMBOYHOI'O
MACIJIA
Heab padorel:  N3yuenne (U3MKO-XUMHYECKUX M OPraHOJIEHTUUYECKUX

CBOMCTB CJIMBOYHOI'O Macia.
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3amaumu: [IpoBecTr OpraHOJENTUYECKYIO OIEHKY OXJIAXKAEHHOTO CIWBOYHOTO
Macia, ONPEIENINTh €r0 KUCIOTHOCTh, KUCIOTHOE U MEPEKUCHOE YHUCIO MOJOYHOTO
XKHUpa, OKUCICHHOCTb MOJIOYHOI'O >KHUpa, COJICp’)KAHUE IOBAPEHHOW COJIA, BIAarw,
COMO u x)upa B CIMBOYHOM Maciie.

O0BbeKThI HCCJIEIOBAHMS: OXJIAKIEHHOE CIMBOYHOE MAcCJIO.

Cornacio I'OCT P 52969-2008 cnuBoyHOE Maciio mojpasfeisercs Ha 2
copTa: BbICHIMI U NepBhIi. ClIaKO-CIMBOYHOE MACIIO BBICIIETO COPTA JOKHO UMETh
BBIPAYKEHHBIN WJIM HETOCTATOYHO BBIPAYKEHHBIN CIMBOYHBIMA BKYC U 3alax U MPUBKYC
nacrepusaiuu, 0e3 MOCTOPOHHUX MPUBKYCOB W 3amaxoB. KoHcucTeHLHsI HOMKHA
OBITH TUIOTHASI, TUTACTUYHAS, OJHOPOIHAS WJIM HEJOCTATOYHO IJIOTHAS U TIJIACTUYHAS.
[ToBepxHOCTH Ha cpe3e J0JDKHA ObITh OJecTsias, ciabo-OnecTsias WM Cierka
MaroBas. [[BeT MOMKEH OBITH CBETIO-KENTHIA WM KENTHIA OJHOPOIHBIN O BCE
macce. Crnaako-CIMBOYHOE MAcClO MEPBOTO COpPTa MOJMKHO HMMETh BKYC M 3amax
HEBBIPAKEHHBIN CIMBOYHBIA WM MPUBKYC Mactepu3anuu. MoxkeT ObITh U3JIUIIHE
BBIPOKCHHBINM TPHUBKYC MacTepH3allud WIM cJ1ad0 KOPMOBOW MPUBKYC WU Clabo
PUTOPENBIA MPUBKYC WM MPUBKYC pacTOIUIEHHOro macia. KoHcucteHius cinabo-
KpolUIMBas W (MJIW) pBIXJas, WIM CIIOMCTas, WIH MydHHCTas. [IOBEpXHOCTh C
HAJINYMEM OJIMHOYHBIX MEJIKMUX Karesek Biaru. L{Bet ot cBeTno-xEnToro 10 xkENTOro0
C HE3HAYUTEJILHON OJHOPOJIHOCTHIO IO Macce.

Kucno-cnmBouHoe Macio BBICHIETO COpTa JODKHO HMMETh BKYC W 3amax
BBIPDOKCHHBIC CIUBOYHBIE W KHCJIOMOJIOYHBIE, 0O€3 TOCTOPOHHUX IIPUBKYCOB U
3amaxoB. MoeT OBITb  HEJIOCTATOYHO  BBIPAKECHHBIC  CIMBOYHBIA  WIIH
KHUCIIOMOJIOUHBIN BKYyC U 3amaX. KoHCUCTeHIs M0JDKHA ObITh TUIOTHAS, TJIAaCTUYHAS,
OJIHOPOJIHAST WJIM HEOCTAaTOYHO IUIOTHAas M IulacTU4HasA. [loBepXHOCTH Ha cpese
JIOJKHA OBITH OJiecTsIas uiM cjiado-0JiecTsiias, Win cjaerka Matosas. L[BeT moinkeH
OBITH OT CBETJIO-KEITOTO JIO JKENTOrOo OJHOPOJAHBIA Mo Bced Mmacce. Kucio-
CJIMBOYHOE MacJio MEPBOI0 COPTAa UMEET BKYC U 3allaX HEBBIPAKCHHBIE CIIMBOYHBIN U
KHCIIOMOJIOUHBIA WK c1a00 KOpMOBOW mpuBKyc. KoHcHCTEeHIUS Ci1abo-KpoluinBas
U (WIM) pBIXJAs, WIA CJIOUCTas, WIA MydHHCTass. [IOBEPXHOCTh C HaJIHYHEM
OJMHOYHBIX MEJKHX Kamejek Biard. L[Ber oT CBeTIO-KENTOro A0 KEITOro C
HE3HAYUTENbHON OIHOPOAHOCThIO MO Macce. Con€Hoe Macio JOJKHO HUMETh
YMEpPEHHO COJIEHBIN BKYC.

B BBIOOpKY OT mapTuu Macia B MOTPEOUTEITHCKON M TPAHCIIOPTHOM Tape OepyT
5% enVHULL, TpU HATUYUU B mapTuu MeHee 20 enuHUI] — OAHY. Macio, yrakoBaHHOE
B 0OUKY, OTOMPAIOT LIYIOM, TIOTPY>Kasi €ro HAaKJIOHHO OT Kpas OOYKH K LIEHTPY; MPHU
YIIAKOBKE Macjia B AIIMKH LIYI [OTPY>KAarT MO JAUAroHaau OT TOPLEBOM CTEHKH K
LIEHTpY MoHoJIMTa. VI3 pa3HbIX MeCT Maclia, B3STOTO IIyIIoM, OTOuparoT mmarteaeM S50
I MPOAYKTa OT Ka)KJIOr0 KOHTPOJIBHOTO MECTa W IOMENIalT B OJHY OaHky. U3
KOKJOM BCKPBITOM EIWHHIIBI YINAKOBKHM € (acoBaHHBIM MacjoM oroupaiorT 3%
OopyckoB. M3 xaxmoro Opycka orOuparoT He Oomee 50 r macma B OaHKy s
COCTaBJI€HUs cpe/Hero oOpasna. banky momemiatoT B BojsiHyto OaHio npu 30°C u
MEPEMENIMBAIOT MAacJIO JUIg JOCTHUKEHHS OJHOPOJHOM KOHCUCTEHIMH, 3aTEM
oxnaxaarot 10 204+2°C u BeLIEIAIOT CpeAHUN 00pasell sl UCCIAeA0BaHUS.

Opranosentu4yeckasi OLEeHKA

BKYC H 3arax CJIMBOYHOI'O Macjia OOJXKHBI OBITh XApaKTCPHbBI A1 AAHHOI'O
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BHJIa, YUYHUTHIBAETCS CTEMEHb €r0 YHUCTOTHl M BBIPAXKEHHOCTH, a TAaKXKE HaJM4yue
nedextoB. KoHCUCTEHIMS TOJKHA OBITh IUIOTHOM, Ha paspese ciabo Onectdiiei u
CyXOoll WIM C HaJIMYMEM MEJKUX KareleK Bjiaru; y TOIUIEHOIO Macja —
MEJIKO3EpHUCTOM, B PACTOIJIEHHOM BHJI€ TOIUIEHOE MAacl0 JOJKHO OBITh
COBEPILIEHHO MPO3payHbIM, 0€3 ocajka.

OneHka OpraHoJICNTHYECKUX TOKa3aTesieil, YHNaKoBKU U  MapKUPOBKHU
npoBouTcs 1o 20-0anpHOM IMIKane U CKIaAbIBACTCA U3 CIEAYIOMIMX COCTABISAIOMIUX:
BKYC U 3amnax — 5-10 0anioB, KOHCUCTCHIIUS ¥ BHEIIHUM Bua — 3-5 Oasuios, 1BeT — 1-
2 Oaya, yrmakoBka U MapKHpoOBKa — 2-3 Oasuia.

lllkana oyenxu: BKyC U 3anax oTIM4YHbIN — 10 O6aioB, BKyC U 3amax XOpOILIUi
— 9 OamnoB, BKyC W 3amax YJOBJIETBOPUTEIbHBIM — 8 OamioB, BKyC W 3amax
HEBBIpAXKEHHBIH — 7 0a/ioB, BKYC M 3amax C HAJIMYMEM H3JUIIHEr0 MPUBKYyCa
nactepuszanuu — 7 6aJiyioB, BKYC U 3alax ¢ HaJIM4KueM c1abo KOpMOBOTo pHUBKyca — 6
O0aJIJIoB, BKYC M 3alax ¢ HaJIM4YuMeM cjIabo MPUTropesioro MpUBKYyCa WM TOIUIEHOTO
Macjia — 5 0aJUIoB; KOHCHUCTEHIIMS M BHEIIHMKW BWJ OTJIMYHAs1 — S5 OaJlios,
KOHCHUCTEHITUS W BHEIIHUM BUJ Xopoias — 4 0aa, KOHCUCTCHIIMS M BHEITHUN BUJT
yIIOBJIETBOpUTENbHAS — 3 0alijia; IBET OT CBETIIO-KEITOTO 0 KENTOTO OJHOPOIHBIN
no Bceil macce — 2 0Oasia, IBET OT CBETIO-KEITOro 10 KENTOro ¢ HE3HAUUTEIbHON
OJTHOPOJHOCTHIO 1O Macce — 1 0aymi; MapKUpOBKa M ymakoBKa xopoias (yrnakoBKa
MpaBUIbHAS, MapKMpOBKa uéTkasg) — 3 0amla, MapKUpoBKa M yHaKOBKa
yIIOBJIETBOpUTENbHAS (HE3HaUUTEIbHAs Jedopmalius yrnakoBKu) — 2 Gania.

[Tpu HanMuuu ABYX WiK OoJiee MOPOKOB MO KAKIOMY MOKA3aTENI0 CHUKEHUE
OaJITEHOM OILIEHKH CIIEyeT OCYIIECTBIIATH 110 HanboJiee 00eCIIeHUBAIOIIEMY TTOPOKY.

K BpICIIEMYy COpPTYy OTHOCST Maciio ¢ oneHkod B 17-20 GanioB, K epBOMY —
11-16 Gamnos.

YckopeHHBbIIT MeTO/ onpe/ieJieHUs BJIard B CJIMBOYHOM MacJie

B cyxoM alioMHHHEBOM CTakaHE B3BEIIMBAIOT 5 T cauBOYHOro wunu 10 r
TOruI€EHOro Macia ¢ ToyHocThio 10 0,01 r. CrakaH OCTOPOKHO HarpeBarOT Ha
AIEKTPUUECKON TUTUTKE, HE JIOMyCKasi BCIICHUBAHUS U pa3OpBI3TUBAHUS 10 TEX IOD,
MOKa YacOBOE CTEKJIO, MOJAEPKMBAEMOE HaJl CTAaKaHOM, HE MEpPECTAHET IOTETh.
[Tocne mpekpareHus: BCIIEHWBAHMS M TPECKA U NP TOSIBJICHUU JIETKOTO MOOYpEHUs
HarpeBaHue npekpamniaoT. CoaepikaHnue BIard BEIYUCISIOT 1O (OpMyJIe:

(ml—m2)«100

X = ;

H

rae X — BJIaXKHOCTh Macna, %

M1 — Macca aJIOMHUHHEBOTO CTaKaHa C HABECKOM JI0 BBHICYIITUBAHUS, T

M2 - Macca alFOMUHUEBOI0 CTaKaHa ¢ HABECKOM TOCIIC BRICYIITUBAHUS, T

H — HaBecka Macia, T

Pacxoxnenue Mexay MapauieIbHBIMHA — ONPENCIICHUSAMH HE  JIOJIKHO
npesbimarh 0,1% nns toménoro macna u 0,2% U1t CIMBOYHOTO. 3a OKOHYATEJIbHBIN
pe3yabpTaT  MOPUHUMAIOT  CcpelHee  apudMETHYeCKOoe  JIByX  IapaliedbHBIX
onpenenenui. [IpogomxurensHocTh aHanu3a coctasigeT S0 mun. Cornacuo ['OCT P
52969-2008 B TpagWIIMOHHOM Macie CIIaJIKO-CIIMBOYHOM H KHCJIO-CIIMBOYHOM
HECOJIEHOM JIOJDKHO COJEepKaTbCsl Biaru He Oosee 16%, B TpaaWIIMOHHOM CJaJKO-
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CIIMBOYHOM M KHCJIO-CIMBOYHOM COJIEHOM — He Oonee 15%. B moOurtensckom
CJIaJIKO-CJIMBOYHOM M KHCIIO-CIIMBOYHOM HECOJIEHOM JIOJKHO OBITH Biaru He Oosiee
18%, B 1HOOUTENBCKOM CIAAKO-CIMBOYHOM U KUCJIO-CIMBOYHOM COJIEHOM - HE Ooliee
17%. B KpecThSIHCKOM CHaJKO-CIMBOYHOM M KHCJIO-CIIMBOYHOM HECOJIEHOM JOJIKHO
ObITh BNIaru He 6osuee 25%, B KPECThIHCKOM CJIaJIKO-CIMBOYHOM U KUCJIO-CIIMBOYHOM
coyiéHoM — He 6omee 24%. B 6yTepOpo1HOM ClIaIkO-CIIMBOYHOM U KHUCIIO-CIIMBOYHOM
HECOJIEHOM JIOJDKHO ObITh Biaru He Oosiee 35%, B yailHoM OyTepOpOJHOM CiaaKo-
CJIMBOYHOM M KUCJIO-CJIMBOYHOM HECOJNIEHOM — He Oonee 45%.
OnpenesieHue coaepkaHus cyxoro odes:;kupeHnoro ocratka (COMO)

Brokc ¢ nmpokajieHHbIM IECKOM, CTEKJITHHOM MajO4YKON U KPBIIIKOW CTaBsT JJIs
BbIcymiuBanus B mkad Ha 30 mun. npu temnepatype 102-105°C. [ocne oxnaxaeHus
B DKCHKATOpe OIOKC B3BEIIMBAIOT HA AaHAIMTHYECKUX Becax ¢ TOUYHOCTHIO 710 0,0004 1.
[Tunetko#t BHOCAT B Orokc 10 T mMacia, 3aKpbIBalOT KPBIIIKOW M BHOBbH B3BEIIHMBAIOT
Ha aHAJUTUYECKUX BeECax. BIOKC ¢ COAEPKUMBIM, OTKPBIB KPBIIIKY, MOMEIIAIOT Ha
KUTIAIIYIO BOJISIHYIO OaHIO M BBIIAPUBAIOT BJary, OCTOPOKHO MOMEIIUBAs MaTOUYKOM.
Kak TOnpKO YacoBoe cTEKJIO Haja OIOKCOM IMepecTano TMOTeTh, BbIMapUBaHUE
npekpamarmT. B 0l0kc ¢ 00€3BOKEHHBIM MaclioM J00aBISIOT OpraHUYEeCKUn
pactBopuTenb (OCH3MH, TETPOJCHHBIN 3¢up, rekcaH, 3¢up win xjopodopm) 1/3
4acTb OT 00bEMa OroKca M THIATENbHO Pa3MEIIMBAIOT CTEKJISIHHOW MaJOYKOW 3Ty
cmech. llocne okpamuBaHuS pacTBOpUTENST B OKENTHIM WM O€KEBBIM IIBET
HAJ0CaOUYHYIO >KMJIKOCTh CIMBAIOT (IE€KaHTUPYIOT). Tak MoOBTOpstoT emé 2 pasa,
[IOKa PAacTBOPUTENIb MEPECTAHET OKPAIIMBATHCS O OCTAHETCS MPO3payHBIM. 3aTeM
O1OKC ¢ 00€3)KUPEHHBIM OCAJIKOM CTaBAT B CYIIMJIbHBIN mKad ¢ TemrepaTypoit 102-
105°C ma 2 wyaca, mocjie 4ero OXJaXJaroT B JKCHUKATOPE U B3BEIIMBAIOT. 3aTeM
noMeniaroT B cymuibHbId mkad Ha 30-40 MUH. W MOcie OXJaXJICHUS BHOBB
B3BEIIMBAIOT. BBICYIIMBaHKWE W TOCIEIYIONIEe B3BEIIMBAHUE MPOJOJIKAIOT 0 TEX
1op, MOKa pa3HUIAa MEXAY ABYMS MOCIEAOBATEIbHBIMU B3BEUIMBAHUAMH OyIET HE
6ompire 0,0004 r. Cyxoit 00€3:KHUPEHHBIN MOJIOYHBIA OCTATOK CUUTAIOT 1O (hopmyIe:

X =

100 = ;\E‘ —d }
0—a

rae X — BeJIMYMHA CYyXO0Iro OCTaTKa MOJIoKa, %o;

a - Bec OIOKCa C IIECKOM M ITaJIOYKOH, T;

0 — Bec OrOKca C TIECKOM, IMAJIOYKON U MOJIOKOM JI0 BBICYIITUBAHMS, T
B — BeC OIOKCA C BBICYIIICHHBIM OCTaTKOM, IIECKOM H MaJIOYKOM, I

Omnpenenenue cogep:;KaHuA KHUPA B CIMBOYHOM MacJjie PACYETHBIM MeTO010M

Korna uszBectHa BnaxHocTh Macia U €€ COMO, To coaepaHue XKHpa B
CIIMBOYHOM HECOJEHOM Macj€ MOKHO OIPEAETUTh PACUETHBIM METOAOM IO
bopmyre:

K=100 — B — COMO, rae XK — conepxxanue xupa (%), B — conepxanue Bnaru
(%).

Jl1s1t con€Horo macia npeaycMoTpeHa cieayromias popmyna:

AK=100 - B - COMO - C, rae C — conepxaHue noBapeHHou conu, %.
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Cornacuo I'OCT P 52969-2008 B TpaAMIIMOHHOM CIAJKO-CIIMBOYHOM M KHCIIO-
CIIMBOYHOM Macje JOJKHO cojaepkaThcsi He MeHee 82,5% »xupa, B JTIOOUTEIBCKOM
CIAJKO-CIIMBOYHOM U KHUCJIO-CIMBOYHOM — He MeHee 80%, B KpECThIHCKOM CIIaJKO-
CIIMBOYHOM M KHCJIO-CIMBOYHOM — He MeHee 72,5%, B OyTepOpoaHOM claako-
CIIMBOYHOM M KMCJIO-CJIMBOYHOM — HEe MeHee 61,5%, a B yailHOM CIIMBOYHOM H
KHUCJI0-CJIMBOYHOM — HEe MeHee 50%.

Omnpenesnenne KUCJIOTHOCTH CJAMBOYHOI0 MACJIa

Cywnocms. KUCIOTHOCTH CIMBOYHOIO Macjia XapaKTepU3yeTcsl YHCIOM
MuuTpoB  0,1H pactBopa mI€nodu, W3pACXOAOBAHHOM HAa HEUTpaIU3aLUIO
CBOOOJIHBIX JKMPHBIX KHUCIOT, cojepxkamuxcs B 100 © Macna, U BbIpakaeTcsi B
rpagycax Kerrcnopdepa (°K). Merox npumenum B unTepBaie ot 0,5 no 3°K.
TounocTs MeTos1a cocTaBisieT £0,07°K npu goctoBepHoi BepositHocTh 0,95.

Memoouxa. B3BemuBarOT B KOHUYECKOM KOJI0€ OKOJIO 5 T' CIMBOYHOTO Macia ¢
TOYHOCTBIO JIO BTOPOro JAecATUYHOro 3Haka. Koiaby ¢ coaepKuMbIM CJerka
HarpeBalOT Ha BOJSHOW OaHe a0 pacIulaBieHus Maclia, TpuOaBiastoT 20 M
criupTodgupHOil cMecHu (cMech cepHoro 3dupa u stunoBoro cnupta 1:1), 5 kamens
denondranenna u tutpyrotT 0,11 pactBopom KOH wim NaOH npu moctossHHOM
nepeMeIMBaHUU 0 TIOSBJIICHUS PO30OBOTO OKpaIllMBaHMs, HE MCYE3a0IIeT0 B
TeueHue 1 MuH.

KucnoTHOCTh BRIYUCISIOT TIO popMmyIie:

[{:lo.v OT’
m

rae K — kucnorHocts Macia, °K;

V — KOJIMYECTBO MIENOUHU, U3PACXOJOBAHHON HA TUTPOBAHUE, MII;

T — nonpaBka k Tutpy 0,1H pacTBopa ménoyu (4yTh MEHEE €UHUILBI);

M — Macca HaBeCKU Macia, T

Cornacio T'OCT P 52969-2008 B ciagko-CIMBOYHOM TpPaAUIIMOHHOM,
JIOOUTEIIBCKOM, KPECTBIHCKOM M OyTepOpOIHOM Macje TUTpyeMas KHCIOTHOCTH
IJIa3Mbl JOKHA OBITH He Oosiee 26°T, B ualilHOM CJIaJKO-CIMBOYHOM — HE OoJjiee
30°T, a B KHCIIO-CIIMBOYHOM Macje BceX yka3zaHHbIX Mapok — 40-65°T. KucnotHocThb
KUPOBOH (ha3bl CIMBOYHOTO Maciia A0bkHa ObITh He Oonee 4,0°K.

OmnpeneneHue KHCIOTHOTO YHCIA MOJIOYHOT0 KMPA CJIMBOYHOI0 MacJjia

B xonmveckyto xkonly Ha 250 M GepyT HaBeCKy CIMBOYHOIO Maciia oT 3 110 5
I C TOYHOCTBIO JI0 BTOPOIO JAECATUYHOrO 3Haka. Konly c comepKUMbIM clerka
HArpeBarOT Ha BOJASHOW OaHE 10 pacIIaBiICHHS CIMBOYHOTO Macia, mpubasmsioT 50
MJ COUPTO-3(QUPHON CMeCH WM CHOUPTO-XJIOpoPopMHON cMecH, S5 Kamelnb
denondranenna wu tuTpytor 0,1H pacTBOpoM WIENTOYM TPHU TOCTOSHHOM
MOMEIIMBAHUU JO TOSBJICHHUS CJIa00-pO30BOr0 OKpallMBaHUS, YCTOWYMBOTO B
teuerne 30 cex. CnupTo-3HUPHYI0 CMECh TOTOBIT W3 JBYX YacTed AUAITHIOBOTO
adupa U OJHOM YACTU STUIOBOTO COHpPTA C J0OABICHHEM 5 Kalellb pacTBOpa
denondranenna B pacuére Ha 50 mia cmecu. Cmech HeTpanusyoT 0,1H pacTBOpom
mENoun 0 €ABa 3aMETHOM po30BoM okpacku. CHnupTo-XJ0popopMHYIO CMECh
TOTOBSIT M3 PAaBHBIX YacTed xyopodopma M STUIOBOTO CHUPTA C J00ABICHUEM 5
Kaneyib pactBopa ¢enondranenta B pacuére Ha S0 mu cMecu. CMech HEUTPATU3YIOT
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0,11 pacTBOpOM MIENOUM 10 €[Ba 3aMETHOW PO30BOM OKpacku. [Ipu ucrnons3oBanuun
COUPTO-3(UPHON CMECU TUTPOBAHUE MPOBOAAT BOJHBIM MM CIIUPTOBBIM PACTBOPOM
IEI0YH; MPU UCIOJIB30BAHUU CHUPTO-XJIOPOPOPMHOI CMECH TUTPOBAHUE MPOBOISAT
CIIUPTOBBIM PACTBOPOM ILEJIOYH.
KucnoTHoe yncio macia BIYUCISIOT 10 (OopMyIie:
Ky — 5,611eV o K |

m

rae KU — xuciorHoe umciio Macia, MT IIEJIOYH/T Maciia

V — 00b€M 1IENN0YH, U3PACX0I0BAHHOM HA TUTPOBAHUE, MII;

5,611 — xoadunment, paBHbIi 3HaUeHUIO pacuéTHoi Macchl KOH nnmu NaOH
B 1 mn 0,11 pactBopa ménoun (npu ucnonb3zoBaHuu NaOH stor kosddunument
noJydaroT nmyTéM ymHokeHus pacuétHod maccel NaOH B 1 mn 0,1 pactBopa
ménoun (paBHoit 4,0) Ha 1,4 — otHomeHue monekyisipabix Mmacc KOH u NaOH);

K — nonpaska k tutpy 0,11 pactBopa KOH unu NaOH;

M — HaBecka Macna, T

Omnpenesnenue nepeKUCHOro YUCJIa MOJOYHOIO0 )KUPA CAMBOYHOI0 MacJjia

Cywnocmes. TlepekucHOE YHUCIO 03HAYAET KOJUYECTBO MOJIEKYJSIPHOTO Hoja,
BBIICJIMBIIIETOCS TP pPEAKIUM C HOAMJIOM Kallus TIEPEKUCHBIX COCIMHEHUH,
o0pa3yIoluxcsi B UCIBITYeMOM OOpaslie Maciia IpHU €ro OKUCICHHH KHCIOPOJOM
BO3/lyXa.

Memoouka. HaBecky CIMBOYHOTO Maciia OKOJIO 2 T B3BEIICHHYIO C TOYHOCTHIO
10 0,001 r, pactBopsiroT B 20 MJI cMecH B KOHWYECKOM Koyioe. CMech COCTOUT M3
IBYX 4YacTeW JeNsSHOW YKCYCHOW KHCIOTBI M OJHOW 4YacTu xiopodopma. 3aTem
npuOaBIAOT 5 M HackieHHoro pactBopa Kl u ocrapnsitor ctodars okosno 10 Mun
(6e3 moctyma cBera), IO OKOHYaHMHM peakiuu goOapissior 30 M BOJBL
Beinenupmmiics |2 orrutpoBeiBator 0,002 H. pacTBOpoM THOCYNIb(hAaTa HATPHA,
nobasuB 0,5 ma 1%-ro pactBopa kpaxmaina. [lapanienbHO MPOBOAST KOHTPOJIBHOE
oTpeJieieHre, B KOTOPOM BMECTO Maciia OepyT BO1Y.

0,1r. pactBop TuOcymbdaTta HaTpus roToBAT u3 25 T NaxS;03x5H0,
B3BEILIEHHOr0 ¢ TOYHOCTHIO 10 0,1 r. HaBecky KOJIMYECTBEHHO MEPEHOCAT B MEPHYIO
K010y Ha 1 71, pacTBOPSIIOT B CBEKEMPOKUIITYEHON BOJIE U JOBOJAT O0BEM 10 METKH.
PactBop ocraBnstor cTosTh Ha 10-15 cyT, 3aTeM onpenensitoT ero TOUHbId TUTp. [
MOBBIIIEHUS CTOMKOCTH THOCYIh(haTa peKOMEHIyeTcs 100aBisaTh Ha 1 1 pacTBOpa
0,2 T NaxCOs. 0,002uH. pactBOp THOCYnb(daTa HATPUS TOTOBIT TEpPeN KaKIbIM
onpenenenrem u3 0,1H pacTBopa, pa30aBiiss €ero NPOKUIITUYEHHOW (HE cCoAeprKallien
CO2) mucTuMpoBaHHOW BOJOH. PacTBOp roToBsT cieayroomum obpazoMm: 1 r
Kpaxmana cMemuBaroT ¢ 10 mu xonogHou Boabl. [lomydeHHYHO CMECh NMPUIMBAIOT
TOHKOM CTPYMKOW NpPH HENPEPBIBHOM IepeMemnBaHud B 90 Ml KuIsimiend BOJBL.
["opstamii TOTOBBIN Kpaxmasl OTHUILTPOBBIBAIOT B MAJICHBKUE OYTHUIKH, 3aKPHIBAIOT
MX BaTHBIMHM MPOOKAMU U CTEPUIIU3YIOT B mapooOpazoBarene. B TakoMm Bujie pacTBOp
KpaxMmalia coxpaHseTcsi anurenbHoe Bpems. [lepekucHoe uuciao BbipaxaroT B % o,
BoiienuBLIerocs u3 Kl nepexucsamu, oopazoaBuimmucs B 100 r macna:

(a —6)#0,0002538 ¢ 100 & K
m 1

4 =
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rae (a - 0) — pa3HOCTh PE3yAbTATOB TUTPOBAHUS OMBITHOIO M KOHTPOJIHLHOTO
oOpa3zuos, mia 0,002H. pacTBOpa THOCYJIb(aTa HATPUS;

0,0002538 — koadpunreHT nepecuéra THOCYNIb(paTa HATPU Ha |7;

K — monpaBka k TUTpY pacTBOpa TUOCYJb(dara HATPUS;

M — HaBecKa Macna, I

Omnpenenenne OKMCJIEHHOCTH MOJOYHOI'0 )KHPA CJMBOYHOI0 MacJia
€ HCIOJIb30BAHHMEM 2-THO0APOUTYPOBOI KHUCJIOTHI

Cywnocms. 1llupokoe pacnpoCTpaHEHHWE TOJYYHJI METOJ  OINpEAEIEHUs
CTENEHU OKHUCIEHHOCTH MOJIOYHOTO HUpa IO peakuuu ¢ 2-THo0apOUTypoBOMH
kucnoroi (2-TBK). Peakuuu ¢ 2-TBK Bechbma 4yBCTBUTEIBHBI HAa PAHHUX CTaIUAX
OKHCITUTEILHOTO MPOTOPKAHUS MOJIOYHOTO >KHpa, a Nmpoaykrsl peakiuu 2-TBK ¢
MOJIOYHBIM KUPOM JIETKO OMpPEAEIAI0TCS Ha cieKTpooToMeTpe U (OTOKOJIOPUMETPE
npu aynvHe BoJHBI 532-535 M. CteneHb 4yBCTBUTENBbHOCTH K mpobe ¢ 2-TBK
Pa3HbIX JKUPOB 3aBUCUT OT COJEP’KAaHUSA B HUX JIMHOJIEBOW M JIMHOJIEHOBOM KHCIOT.
Meton ¢ mpumenenuem 2-TBK gaér xopoinue coBmajeHus ¢ OPraHojIenTHYECKUM
ONpeJieieHHeM Tporopkiaoct macia. CooOIIarTcs  CIEeAyIOUIUe  BEIUYHUHbI
ONTHUYECKOMN IIOTHOCTH JiJIsi 00pa3ioB MojiouHoro xupa: 0,025-0,064 — okpacka npu
peakiuu ¢ 2-TBK 3putenbHO BUIMMa, OKHUCIEHHOCTh *KUpa Ha BKYC HEOIIYTHUMA,
Macio mpurogHo s xpaHeHus, 0,067-0,083 — okucieHHOCTH Kupa OIIyTHMa Ha
BKYC M TakO€ Macj0 Ha XpaHEHHE 3aKJIaJblBaTh HENIb3A. XHUMHU3M 3TON pEaKUUH
JOCTOBEpPHO Hewn3BecTeH. OJIHAKO CHEKTPaldbHBIM aHAIW3 MOKa3al WIECHTUYHOCTH
OKpaIlleHHBIX  BeIIeCTB, oOpasywmuxcs npu Bi3aumoneiicteuu 2-TBK co
BTOPUYHBIMH TPOJYKTAMU OKHCJICHHS MOJIOYHOTO >kupa. VX HIEeHTUYHOCTH Oblia
NOJTBEPKACHA DJIEMEHTAPHBIM AaHAIM30M U  XpoMarorpadueit Ha Oymare.
HoctourctBom 2-TBK mnpoOwl siBIs€TCS TO, YTO OHA IIO3BOJIAET OOHAPYKHUTH
OKHCJIEHHOCTh MOJIOYHOTO ’KMpa Ha HAYaJbHBIX U MO3JHUX CTAIUAX, B TO BpEMS KaK
onpeiesIieHHe EPEKUCHOrO YHCIIa HE BCEraa JA€T yIOBIETBOPUTEIbHBIE PE3YIbTATHI.
Jleno B TOoM, 4YTO mpoiecc oOpa3oBaHWsS W pacmaja OpPraHWYECKUX IMepeKucen
NPOTEKAEeT OJHOBPEMEHHO, a MEPEKHUCHOE YMCIO0 He AAaET MpEeCTaBICHUS 00 ITHX
MU3MEHEHUSIX.

Memoouxa. B xoHunueckyro kon0y EmkocTbio 250 MJI OTBEHIMBAaKOT 3 T
MOJIOYHOTO KHpa U pacTBOpsioT B 10 mi m3o0kTaHa. 3areM B KoiOy BHoOcAT 10 mu
pabouero pactBopa 2-TBK, 3akpeiBator e€ u BCcTpsaxuBaroT B TeueHue 4 muH. [locne
ATOTO COAEPKUMOE KOJOBI IEPEHOCAT B ICUTEIHHYIO BOPOHKY. [IpH 3TOM ®KUIKOCTH
pazzenseTcs Ha 2 CJO0s: HM>KHUI — BOJHBINA, BEPXHUIM — PACTBOPUTEID C AKUPOM.

BoaHblii ciioif 0CTOPOKHO CIMBAIOT B MPOOUPKY U MOTPYkKAIOT €€ B KUISIIIYIO
BOJSIHYI0 BaHHYy Ha 30 MHH, TOCII€ YEro OXJaXJalT U TNEPEeHOCIT 4YacTb
COJIEP>KMMOr0 B KIOBETY (POTOKOJOpUMETpPA. IHTEHCUBHOCTh OKPACKU MU3MEPSIOT I10
OTHOLIEHUIO K TUCTUILIMPOBAHHON BOJIE (3€JEHBIM CBETOPUIBTP, AJIIMHY BOJHBI 536
HU, TonmuHa KioBeThl 10 MMm). [lockonbky peaktuB 2-TBK B mpoliecce HarpeBaHus
caM U3MEHSIET OKpPacKy, U3MEPSAIOT ONTHYECKYIO IUIOTHOCTh KOHTPOJIBHOTO 00pasua.
KontponbHyto npoOy MpoBOASIT B aHAJTOTUYHBIX YCIOBHIX, HO BMECTO XUpa 0epyT 3
MJI TUCTUIUTUPOBAHHOM BOJbI. CTeNeHb OKUCIEHHOCTH MOJIOYHOIO KUPA BHIYUCIISIIOT
10 Pa3HOCTU ONTHYECKOW IJIOTHOCTHU ONMBITHOIO U KOHTPOJIBHOr0 00pasia.
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Pabounii pactBOp 2-THOOAPOUTYPOBOM KHUCIOTHI TOTOBST CJEAYIOLIUM
oOpazom. Ha ananutuueckux Becax oTsemuBaiot 0,67 r xumuuecku yuctoit 2-ThK u
nepeHocsaT e€ B MepHyto KoiOy éMkocThio 100 mi. Konba HarpeBaeTcsi B BOJASIHOM
O6ane 1o pactBopenuss TBK B auctwmmpoBanHoit Boje. OamH 00BEM e€ro
CMEIIMBAETCS C TaKUM XK€ OO0bEMOM XUMHUYECKM YHCTON JEASHOM YKCYCHOU
kucioThl. PactBop 2-TBK B X0m0aMIbHUKE XOPOIIO COXPAHSETCS B TEUCHHUE HECTIU.

Omnpenenenne OKMCJIEHHOCTH MOJOYHOI0 KUpa Mo Metoay Xuuica u Tuis

ABTOpBl JAHHOTO METOJa [UJIi HCCJEJOBAHUS OKHUCIUTEIBbHON MOpYHU
MOJIOYHOT'O JKHpa NIPUMEHWIA MOAU(PULIUPOBAHHBIN KEI€30POJAHUCTBI METO/.

B xonundeckyro kon0y emkocTbio 100 mit co nmumudom u3 TEMHOTO CTEKIIa HIH
06€puyTyt0 (oneroit orpemmuBaroT 100-150 Mr cimBouyHOro mMacia u npuiubarot 20
M1 cMmecu OeH3ona u MeraHona (7:3), coaepXumMoe pa3MENIMBAIOT. 3aTeM
npubasisitot 0,1 mu pactBopa FeCly u cHOBa Xopolo pa3mMenmuBaioT cojaepxumoe. B
pactBop nobasnsgetcs 0,1 ma peaktuBa NHiSCN. TInoTHO 3aKkpeiTyio M 0GEPHYTYIO
¢donbroit konldy MOAOrpeBalOT B TEYEHHE JBYX MHUHYT Ha BOJASHOW OaHe mpH
temrneparype okoio 50°C u oxyaxjaloT A0 KOMHATHOM TemmepaTypel. Ha
criekTpodoToMeTpe npu JiuHe BOJAHBI 510 HM U mmpuHe KioBeThl 10 MM H3MEpSIOT
ONTUYECKYI0 TUIOTHOCTh pacTBopa. llapannenbHo aHAIU3UPYIOT KOHTPOIBHYIO
npo0y, KOTOPYIO TOTOBAT 0e3 HaBecku maciia. CTerneHb OKUCICHHOCTH MOJIOYHOTO
*upa 1 T CIMBOYHOTO Maciia PaCCUUTHIBAIOT 1O (hopMyIIe:

CO - D01000’

m

rae D — ontuueckast iI0THOCTh pacTBOPA;

M — HaBecKa Macia, Mr

Jlns mpuroroBnenuss pactBopa NHsSCN B 50 M1 qucTUIIMPOBAaHHON BOJIBI
pacTBopsArOT 15 r cyxoro peaktuBa. PacTBOp MOKHO XpaHUTh B TEMHOM (pJIakOHE B
TEUEHUE 2 MECHIIEB.

Jlns mpurotosnenus pactBopa FeCly 0,4 r xmopuma Gapus (BaCly2H20)
pacTBopsrOT B 50 M1 nucTrIIMpoBaHHOK BoAbI (Ko16a Ha 100 mur). K pactBopy nipu
MepeMeIIMBaHUN  JTOOABISIIOT PAacTBOP CEPHOKUCIIOTO  JKeje3a, TMOJyYeHHOTO
pactBopeHuem 0,5 1t FeSO47H;O B 40 M IUCTHWIITMPOBAHHON BOJBI, 3aTEM
npuwiuBator 2,3 M 20% pactBopa HCIl u goBomsIT 10 METKM IHCTHUILTUPOBAHHOM
Bozoi. [locne BoimageHus ocaaka cynbdara 6apust YUCTHIN PACTBOP JACKAHTUPYIOT B
TEMHBIN (rakoH. PacTBop ycTOWYMB B TeUEHUE HECIH.

OmnpenesieHue cogepxaHus NOBAPEHHOM COJIM B CJIMBOYHOM MacJie
APreHTOMETPUYECKHUM MeTOA0M
OtBemmBaOT B cTakaH 5 T macna ¢ ToyHOCcThio o 0,01 1. Ilumerkoi
npuiaruBaloT 50 MJI BOJbI, HarpeBaroT J0 pacIUIaBICHUs Macia, MepeMElInBalOT U
OCTaBJISIIOT B TOKOE, MOKA KUP HAa TMOBEPXHOCTU HE 3aCTHIHET (ITOMEIIAIOT CTaKaH B
XOJIOJIHYIO BOJIY WJIM B XOJIOJWJIBHUK). CTEKIISTHHOM MaJ0YKOM JENaroT B CJIOE Maciia
OTBEpCTHE, Yepe3 KoTopoe oTomparoT 10 M1 KUIKOCTH, 100aBArOT 5-8 kKanensb 10%-
Horo pactBopa KoCrOs u tutpytor 0,11 pactBopom AGNO3 mo momydenus cinaboro

36



KHPITUIHO-KPACHOTO oKpamuBanus. Conep)kaHue MOBAPEHHON COJIM PacCUUTHIBAIOT

o ¢popmyie:

V eV1e0,00585e K «100
meV?2

rae X — coaepxaHue NoBapeHHoM conu, %o
V — 00BbEM B3SITOM TUCTHILTUPOBAHHOM BOJBI (50 Mo);
V1 — komuuectBo 0,11 pactBopa AGNO3, noiemiero Ha TATPOBaHUE, MIT;
K — nonpaska k tTutpy Ha TouHo 0,11 pactBop AgNOs3;
V7 — 00BEM BBITSKKH, B3TOM 111 TUTpoBanus (10 mi);
M — Macca HaBeCKU Macia, T
0,00585 — konmuuectBo rpamMMoB NaCl, skBUBaJICHTHOE OJJTHOMY MHJUIAIHTPY
0,1 1. pactBopa AgNOs;
100 — nepecuéT Ha MPOLEHTHI.
Cornacno I'OCT P 52969-2008 B COJIEHOM CIIMBOYHOM MAcCJI€ Pa3HbIX MapoK
coJiepKaHKe TIOBAPEHHOM COJIM JTOJDKHO OBITh He OoJiee 1%.
KoHTpoabHBbIE BONPOCHI
1. Kakue Qpuznko-XxuMHIeCKre MoKa3aTelId ONPEACIsIOTCs B CIMBOYHOM Maciie?
2. OnumuTe METOIUKY OINpPECIICHHs BIa>KHOCTH CIIMBOYHOTO Macia
3. Kak onpenensiercss COMO cnuBouHoro macina?
4. Onumure METOJUKY ONpPEIEIeHNUs KUCIOTHOCTH CIMBOYHOTO Maciia
5. Kakumu MeronamMu ompeaensercss OKHCIEHHOCTb MOJIOYHOTO KHpa
CJINBOYHOrO Macina?
6. Onumure METOANKY ONpEAeNICHUs COJAEp)KaHUs IOBapEeHHOM colu B
CJINBOYHOM Maciie
7. Kak onpezensercs NepeKUCHOE YUCIO MOJIOUYHOTO JKUpa B CIMBOYHOM Maciie?
8. Omnummure METOAUKY ONpEeNIeHUs KHCIOTHOTO 4YHCJIa MOJIOUHOTO KHpa
CJIMBOYHOI'O Macia
9. Kak paccuuTbiBaeTcsi COJIepKaHUE KHUpa B CIMBOYHOM Mace?
10. Omnwmmwure OadbHYI0 CHCTEMY OIIGHKHM  CIMBOYHOTO  Macja  II0
OpraHOJENTUYECKUM MTOKA3aTENSAM.

X =

Jlabopatopnas pabota Ne 7
ONPEJEJEHUE ®U3UKO-XUMUYECKHNX MMOKA3ATEJIEN
MMPOYUX MOJIOYHBIX TPOAYKTOB

Hear padorbi: OcBOeHHME METOJOB OMNpEAEICHUs (PU3HUKO-XUMUYECKHUX
MoKa3aTesed pa3IuyHbIX MOJOYHBIX TPOTYKTOB.

3amaum: OCBOUTh METOJIUKY OINpPEIEICHUS] KUCIOTHOCTH U COAEPKAHUS KUpa
B PA3JIMYHBIX MOJIOYHBIX MPOAYKTAX.

O0bexThI HCCIEI0BAHMSA: KHUCIOMOJIOYHBIE MPOAYKTHl (IPOCTOKBAIIA,
anua0(UiIbHOE MOJIOKO, auunouinH, keup, psykeHkKa, HOTypT, KyMbic, OUDUIOK,
CHEXOK), CJIMBKH, TOMIEHOE MOJIOKO, MOJIOYHOE U CIMBOYHOE MOPOKEHOE, ChIp.

Omnpenenenue coaep:KaHus KNP B PA3JIMYHBIX MOJOYHBIX MPOAYKTAX
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Annapamypa u peakmugvl. JXupomepsl 11 MOJIOKAa U MOJIOYHBIX NMPOAYKTOB,
NpOoOKH PE3WHOBBIE JUISI KUPOMEPOB, IMHUIETKM Ha S5 MI C pe3epByapoM
mapooOpa3Hol WU TPYIIEBUIHON (HOPMBI, BMECTUMOCTBIO 10 MJI C 1IEHOM JieneHus
0,1 mn u BMectumocTtbio 10,77 My, mpubOpsl AJi1 OTMEPUBAHUS CEPHOU KHUCIOTHI U
M30aMUJIOBOTO cnupTa BMecTUMOcThio 1 u 10 mi, nentpudyra ans onpeneneHus
colepKaHUsl KUpa B MOJIOKE M MOJOYHBIX MPOAYKTaX WM UEHTpUdyra c
MEXaHUYECKUM MPUBOAOM, OaHs BOJAsSIHAs, HarpeBaTelIbHbIM NpUOOp AJIs BOASIHOU
0aHM, MTATUB ISl dKUPOMEPOB, TEPMOMETPHI PTYTHBIE CTEKIIIHHBIE JIaDOPAaTOPHbIE
or 0 mo 100°C, Beckl texHnueckue T-200 BTOpOro kmacca TOYHOCTH HWIJIM BECHI
MacJoNnpoOHbIE HEPaBHOIUIEYME, Yachl MECOYHbIE HA 5 MHUH, apeoMeTpbl OOIIero
Ha3HA4YeHUsl, KUCJIOTa CepHasi UJIM KUCJIOTa cepHas TeXHUYeckas (KymopoCHOE Macio
KOHTAaKTHBIX W KOHIICHTPAIMOHHBIX CHUCTEM); CHUPT H30aMUJIOBBIA WM CHOUPT
M30aMUJIOBBINA TexHUUYecKkuil copta A. Ilpu yBennueHHOM 00BEME KHUpOMEPa B HETO
NPUJIMBAIOT HECKOJBKO Kareidb CEPHOW KHUCIOTHI, YTOOBI YPOBEHb >KUJIKOCTH ObLI
HUKE OCHOBAHUS TOPJIBIIIKA JKUpoMepa Ha 4-5 MM.

Kucnomonounwvie npooykmei. B 4MCTBIi MOJIOUHBIN KUpOMEpP OTBeIIMBaiOT 11
I IPOAYKTa, IpuIuBaroT 10 MI cepHOit KucaoTh (moTHOCThIO 1,81-1,82 r/em®) u 1
MJI U30aMHJIOBOTO cniupTa. Jlanee onpenesieHre IpoLeHTa Kupa IPOU3BOIAT TaK ke,
Kak B MoJioke. J[Ji1 MpOoAyKTOB, MPUTOTOBIEHHBIX U3 TOMOT€HU3UPOBAHHOTO MOJIOKA
OPUMEHSIOT TPEXKpATHOE IEHTPUPYTUPOBAHUE M HArpeBaHUE MEXKAY KaKIbIM
HeHTpU(YTrUpOBaHHUEM B BOASHOMN OaHe mpu Temiieparype 65+2°C B TeueHue 5 MUH.

Crueku. B 4uCTBI CITMBOYHBIM KUPOMEP OTBEIIMBAIOT 5 T MPOAYKTA, 3aTEM
N00aBISIOT 5 MJI BOJBI M IO CTEHKE CJerka HaKJIOHEHHOTO xupomepa 10 Mi1 cepHoit
KMCIOTH (moTHOCThIO 1,81-1,82 r/cm®). lanee xon aHanmsa Takoi ke, Kak U JUIS
moioka. [logorpeBanue xupomMepoB mnepen HeHTpudyrupoBaHueM B BOJSHON OaHe
NPOU3BOJAT TPU YACTOM BCTPSIXUBAHUHM JI0 TIOJIHOTO PACTBOPEHHUS OETKOBBIX
BeniecTB. [IpumensieTcss TpéxkpaTHOE HEHTPU(DYTHPOBAHWE W HArpeBaHUE MEXKIY
KaXIbIM LEHTpUGYTUpOBAaHUEM B BOJASHOW OaHe mpu Temmeparype 65+2°C B
teueHre 5 MuH. O0BEM ABYX JIETICHUN HIKaJbl )KUPOMEpPA COOTBETCTBYET 1% Kupa B
npoaykre. OTCUET KUpa MPOBOJAT C TOYHOCTBIO 10 OJTHOTO MAJICHBKOI'O JIEJIECHUS
xupomepa. PacxoxaeHue Mexay NapalieIbHbIMU ONPEACIICHUSIMU HE JIOJHKHO
npesbimath 0,5% xupa. 3a OKOHYATENBHBIM pe3ylbTaT NPUHUMAIOT CpPEaHEE
apuMETHIECKOE 3HAYCHHE ABYX IMapajuieNbHBIX ompeneneHuit. [lpu xupHOCTH
cimBok 6osee 40% OepyT HaBecky mpoaykra 2,5 T 1 Boasl 7,5 miul. B aToMm ciyuae
ColepKaHUE KUpa B IPOAYKTE COOTBETCTBYET IIOKAa3aHUIO  JKUPOMEDA,
YMHOKEHHOMY Ha 2.

Mopooicernoe monounoe. B 4UCTBIA MOJOYHBIN KUPOMEP OTBEIIMBAKOT 5 T
MOPOKEHOT0 M MPWIMBAIOT OKOJIO 16 M cepHOM KHUCIOTHI (MWIOTHOCTRIO 1,5-1,55
r/cm®) Tak, 4TOOBI YPOBEHb KUIKOCTH ObUT Ha 4-6 MM HHUKE€ OCHOBAHHUS TOPJIBIIIKA
xKupoMmepa. 3ateM A00aBisAOT 1 M1 M30aMMWIIOBOrO cnupta. JKupomep 3aKkphIBaroT
MpoOKOIl U BCTPSAXUBAIOT, EPEBEPTHIBaAsA ero 4-5 pa3 Tak, 4TOObl KUJIKOCTb B HEM
MOJIHOCTBIO Iepementanach. Ilocie 3Toro >kupomep CTaBIT MNPOOKOW BBEPX B
BOJIIHYIO OaHIO ¢ Temmeparypoirl 65+2°C no moaHOro pactBopeHus OenkoB. Ilpu
HarpeBaHUM >KUPOMEpAa €ro IMEepPUOAMYECKUA BCTPSIXUBAIOT. 3aTeM >KUPOMEPHI

noMemalT B HeHTpudyry. llpumensitor 4-kpatHoe UEHTPUPYTHUPOBAHUE CO
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ckopocthto He MeHee 1000 o06/MuUH ¢ mojorpeBaHuMeM Ha BOJASIHOW OaHe mpu
temneparype 65+2°C mo 5 MHH mepen KaxAbIM LEHTPU(PYTHPOBAHUEM U MEpen
OTCYETOM MOCJE MOCAeAHEro UeHTpudyrupoBanus. [Ipu ucCHoab30BaHUM PYyUHOU
HEHTpU(PYTrH TOPOU3BOAAT MATOE KOHTPOIbHOE LeHTpudyrupoBanue. I[lpu
ONpEJENICHUH KUpa B MOJOYHOM MOPOKEHOM M3 HErOMOI'€HU3MPOBAHHOW CMeECH
(MpUTOTOBIEHHON M3 HEBOCCTAHOBIEHHOTO MOJIOKA) NPUMEHSIIOT OJHOKPAaTHOE
ueHTpudyrupoBanue co ckopoctsio He MeHee 1000 o6/mun. Ilokazanus xupomepa
YMHOXAIOT Ha 2,2 W TMOJyYaloT MPOLEHT Kupa. PacXoxlIeHue MexIy
MapajIeIbHBIMU ONPEICICHUSIMHU HE JOJKHO mpeBbimath 0,1 %. 3a okoHUaTenbHBIN
pe3yNbTaT MPUHUMAIOT CpeHee apuPMETHYEeCKOoe 3HAuYeHHEe MEeXAy ABYyMs
napajijieIbHbIMU ONPEIETICHUSIMU.

Mopooicenoe causounoe. B 4MCTBIN CIAMBOYHBINA KUPOMEP OTBEIIMBAIOT 5 T
MOPOKEHOI'0 M MPUIMBAIOT OKOJIO 16 MII cepHOM KHUCIOTH (IioTHOCThIO 1,5-1,55
r/cm®) Tak, 4TOOBI YPOBEHB KUIKOCTH ObLT Ha 6-10 MM HMYKE OCHOBAHMS TOPJIBLIILIKA
xupomepa. [lamee ompeneneHne NPOU3BOJAAT TaK K€, KaK JJIsi MOJIOYHOIO
MopoxkeHoro. Ilpu ompeneneHunm skupa B CIMBOYHOM  MOPOXKEHOM U3
HErOMOT€HU3UPOBAHHOW CMECH MPUMEHSIOT OIHOKPATHOE ILEHTPU(DYTrUpOBaHHUE.
Cxopocth BpamieHus: neHrpudyru ve menee 1000 o6/mMuH. XXupomep mokaspiBacT
colepKaHMe JKHMpa B MOPOXKEHOM B TpOIEHTax. PacxoxkaeHue Mexny
napajuieIbHBIMUA ~ ONPEACIEHUsIMU He J0KHO mnpeBbimate 0,5% xwupa. 3a
OKOHYATEJbHBIM pe3yibTaT MPUHHUMAIOT CpeliHee apudMeTHYecKoe 3HAYEHHUE JIBYX
napajuieNIbHbIX ONPEIEIICHUN.

Colp. B 4KCTBIA MOJIOYHBIA KUPOMEP OTBEIIMBAIOT 2 T ChIpa U MPUIUBAIOT
okoso 19 M cepHoii KucnoTsl (II0THOCTBIO 1,5-1,55 r/cm®) Tak, uToOGBI ypOBEHb
KHUJKOCTH ObUT HE HM)KE OCHOBAHHUS TOPJIBIIIKA KUpOMEpa MPUOJIN3UTEIbHO Ha 4-6
MM. 3areM B JKApOMep A00aBISOT | MIJI M30aMUIIOBOTO CIUPTa. 3aKphIBAIOT
KUpoMep TPOOKOH 1 MOMENIAIoT Ha BOJIAHYIO0 0aHI0, HArpeTyo 10 Temneparypsl 70-
75°C, Te W BBIICPKUBAIOT JO IOJHOTO PACTBOPEHHUS OETKOBBIX BEIIECTB IPHU
yacToM BeTpsixuBaHuu. [Ipu ompezneneHun coliepaHus *Kupa B IUIABICHBIX ChIPAX,
OTHOCSIIIIMXCS K TPYNIE MIACTHYECKUX CHIPOB, dKUPOMEPHI BBIIEPKUBAIOT B BOJSHOU
Oane mpum Temmeparype 65+2°C 110 TOJHOTO PacTBOPEHHUS OEIKOB IIPH YaCTOM
BcTpsixuBaHuu. [locnme pacTBopeHUs: OENKOBBIX BEIIECTB >KUPOMEDP BBHIHUMAIOT U3
BOJISTHOM OaHM, IEPEBOAAT ABMKCHHEM TPOOKU KUPOBOM CIION B MIKATY KUpOMEpa 1
Jajnee MPOU3BOAAT ONpENEICHUE Kak B ciiydae ¢ MoJiokoMm. [Ipu aHamuse chIpoB
KUPHOCTHIO B CyxoM BemecTBe 50% u 6ojee MpUMEHSIOT )KMUPOMEp CO IIKaJION Ha
70 nenenuit. Ilpy mcnosib30BaHUM KUpoOMeEpa CO IIKaTOM Ha 60 AeneHuii HaBECKY
ceipa Oepyr 1,5 1. PacxoxkaeHue mexay mnapaieibHbIMU ONPEACICHUSIMU HE
noibkHo mnpeBbimath 0,1% xupa. 3a OKOHYATEIBHBIM peE3yNbTaT MNPUHUMAIOT
cpenHee apu(pMeTHIecKoe 3HaYeHHE JBYX MapauleIbHbIX OMpEeACICHU.

Copnep:xaHue xupa B ChIpe BBIYUCISAIOT 10 hopMyIe:

Pell

m
rae X — coaepxanue xupa, %
P — nokazanue xxupomepa,

39



M — Macca HaBECKH, T

11 — koappureHT nepecyéTa NOKa3aHUN KUPOMEpPa B BECOBBIE IPOLIEHTHI.

Conepxanue xupa (%) B mepecué€Te Ha CyXoe BEIIECTBO ChIpa BBIUUCISIOT MO
dbopmyie:

_ X100
100- B’

rae X — coaepxkaHue xupa B coipe, %o

B — conepxanue Bnaru B ceipe, %

Onpenenenue KHCAOTHOCTU PA3IMYHBIX MOJIOYHBIX POAYKTOB

Annapamypa u peaxmueswi. Becbl Texunueckue T-100 2-ro kiacca TOUHOCTH,
TUPHU B KOMIUIEKTE, nuneTku, koyobl Ha 100, 150, 200 u 1000 M, 6topeTku U Apyrue
Mepbl BMECTUMOCTH CTEKJISIHHbIE TEXHUYECKUE, NennHopMabHbii (0,1H) ruapokcuy
HATPUS WK TUIPOKCHUJIA KallKs, CIUPT ATUIIOBBIM PEKTU(PUKOBAHHBIN W STUJIOBBII
CUHTETUYECKUH, WM CHOUPT DTHIOBBIA TEXHUYECKUM (TUApONU3HBIN), 1%-HbIN
pactBop (enondranenna B 96%-HoM ATUIIOBOM cOupTe, dDUp ITHIOBBIM, BOjJa
JTUCTUJUTUPOBaHHAsL (CBEXKEIPOKUIISTYEHAS!, OCBOOOXKAEHHAS OT YIJIEKUCIOTHI |
OXJIAXKJIEHHAsT 10 KOMHATHOW TemriiepaTypsl), 2,5%-HbIi pacTBOp KoOaibTa
CEPHOKHCIIOTO YHCTOI'O MM YMCTOIO JIJIsl aHAJIH3A.

Memoouxa. PacTBOp CepHOKHCIIOTO KoOanbTa 2,5%-HbIi TOTOBAT CJICIYIOIMIUM
o0Opa3zoM: 2,5 I CEpHOKHCIOTO KOoOanbTa BHOCAT B MEPHYIO KOJOY BMECTUMOCTHIO
100 M1 1 TOBOJAT 10 METKU JUCTUIUIMPOBAHHON BOoAoil. Cpok XpaHEHHUsI pacTBOpa
CEPHOKHCIIOTO KobOaybTa 6 MecsaneB. 2,5%-HbI pacTBOpP CEPHOKHUCIOTO KoOanbTa
TOTOBSAT B OOJACTHBIX JAOOPATOPHUSAX U B OIUIOMOMPOBAHHOM Tape HaNpaBIAIOT HA
OPEANPHUATUS MOJIOYHOW TNPOMBINUIEHHOCTH M CEJIbCKOro Xo3siictBa. (Cmech
ATWJIOBOTO CHOUPTAa M OTHIOBOrO 3¢upa TOTOBAT NYyTEM OTMEPHUBAHUS HX B
OJIMHAKOBBIX OOBEMHBIX COOTHOIICHUAX U HeuTtpanusyior 0,1H ménousio B
npucyTcTBUM  ¢deHondTallenHa  HEMOCPEICTBEHHO  Iepell  OMpe/elieHueM
KHCIIOTHOCTH.

Monoxo ¢ nanoanumenamu (Wokoiaonoe, kogetinoe). B KOHUYECKYIO KOJIOY
Ha 100-250 mn nunetkoi otMmepuBatoT 10 Ma Monoka, npubaBisaoT 40 mi
TUCTIIITUPOBAaHHOW BoAbl W 3 kamm  (QeHondrarenHa. Cmech THIATEIHHO
nepeMemuBaioT U TUTPYT 0,1 T pacTBOpoM MIENOUH A0 MOSBICHUS HE UCUE3aI0MIeH
B TeueHune | MuH. cmabo-po3oBoil okpacku. [ Ooyiee TOYHOTO yCTaHOBIEHUS
KOHIIa TUTPOBAHUSA, PSAJOM C ONBITHBIM 00pa3lioM CTaBAT KOHTPOIbHYIO KoOy ¢ 10
MJI JAHHOTO pacTBopa Mojoka u 40 mMi JUCTWIUIMPOBAHHOW BOJBI. KHCIOTHOCTH
MOJIOKA C HAMOJHUTENSIMU B Tpaaycax TepHepa paBHAa KOJIMYECTBY MUJUIMIIMTPOB
0,11. pactBOpa mENOYM, 3aTpa4eHHOro Ha HeuTpanmu3amuo 10 M Opoaykra,
yMHO)keHHOro Ha 10. PacxoxzaeHune Mexay mNapajuieIbHbIMU ONPEACICHUSIMHA
JIOJKHO OBITEH HE BhIme 1°T.

Cnuexku. B xoHmyeckyio kon0y nHa 100-250 mm BHocaT 20 Mia BOJBI,
npuOaBsAOT nunetkod 10 M CIMBOK, MPOMBIBAIOT MUIETKY cMechbio 3-4 pa3sa,
npuOaBisal0oT 3 Kamu pactBopa (denondranenHa. Cmech TUTPYIOT PacTBOPOM
mEnoun 10 He wucyesawmieil B TeyeHne 1 MUH. c€1abo0-po30BOM  OKpacku,
COOTBETCTBYIOIIEMY KOHTPOJILHOMY 3TaJOHY OKpacku. JJisi MpUrOTOBICHUS STalOHA
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okpacku B K010y Ha 100-250 ma BHOCST 20 MJT BOJibI, MPUOABIAIOT MUNETKOM 10 M
CJIMBOK, ITPOMBIBasi MUIETKY cMechbio 3-4 pa3a u nobasisaroT 1 mia 2,5%-ro pacTBopa
CEpPHOKHUCIIOTO KOOaJIbTa ISl CIMBOK XKUPHOCTHIO 10 20% unu 2 M — JJIsl CIMBOK
xupHOCThIO BblIEe 20%. KucnotHocts B rpagycax TepHepa paBHa KOJIMYECTBY
MITUTpoB 0,1H. pacTBOpa MIEnO4YM, 3aTpPadyeHHOro Ha HeuTpanmsanuiro 10 mu
NpoayKTa, yMHOXeHHoro Ha 10. Pacxoxnaenue Mexay napajuielbHbIMU
OnpeIeICHUsIMU JTOJDKHO OBITh He Oobiie 1°T.

llpocmokeawa, ayuooguibHoe MON0KO, ayudouiuH, Kepup, psdCeHKA,
tiocypm, MoOnjiéHoe MOJIOKO, CHedN’COK, Ouguook u Kymvic. B KOHUYECKYIO KO0y Ha
100-250 mn BHocaT 20 wmi BoOAbl, npuOaBisioT nunerkod 10 M mpoaykra,
NEePEBOASAT OCTATKH MPOAYKTa W3 MUIMETKU B KOJIOY MYTEM MPOMBIBAHUS MHUIETKU
cMmechio. TmatenbHO mepeMelaB coAepKUMoe KoIObl, TpuOaBsiOT B He€ 3 Karuiu
pactBopa (peHondranrenHa u TUTpyoT 0,1H pacTBOpoM HIENOYM A0 TMOSBIEHUS HE
ucyesaroiiei B TeyeHue 1 MuH ci1abo-po30oBoil okpacku. KuciaotHocTs B rpajycax
TepHepa paBHa KOJIMYECTBY MWUIWIUTPOB INETOYM, HM3PACXOJAOBAHHOM Ha
HeWTpanuzanuo 10 M npoaykra, ymMHOXkeHHOMYy Ha 10. PacxoxaeHue Mexay
napajiyieIbHBIMU ONPEIETICHUSIMU TOJKHO ObITh He Bhimie 1°T.

Mopoowcenoe Heoxkpawennoe. B koHumdeckyro konOy Ha 100-250 M
OTBEIIMBAIOT 5 T' MOpPOXXEHOro, no0aBisaroT 30 M Boabl M 3 Kamjid pacTBOpa
denondranenna. Cmech THIATENBHO NMEpEeMEMMBAOT U TUTPYIOT 0,1H. pacTBOpom
mEN0YH 10 MOSABJICHUS HE HCUYe3arolel B TeueHrne 1 MuH c1abo-po30Boil OKpacKHu.

Mopoocenoe okpautennoe. OTBEIIUBAIOT 5 T MOPOKEHOTO B K00y Ha 200-250
My, pobammstor 80 M Boael W 3 Kamuk pactBopa (enondranmenHa. Cmech
TUIATEIBHO IEepeMemnBaoT U TUTPYIOT 0,1H pacTBOpoM WHIENOYM 10 TMOSBICHUS
c1abo0-po30BOM OKpacKu, HE Hcuesaromer B TeueHwe 1 MuH. i ompeneneHus
KOHIIa TUTPOBAHMS KOJIOY C TUTPYEMOH CMEChIO TTOMENIAIOT Ha OeNbli JIUCT Oymaru
U PSIIOM MOMeENIaloT Koilby ¢ 5 r maHHoro oOpasma MopokeHoro W 80 MIT BOBI
Kucnornocte B rpagycax TepHepa paBHa KOJWYECTBY MUJUIMJIMTPOB IIEITOYH,
3aTpay€HHOI0 Ha HEUTpaIu3aluio S5 I NpoayKTa, yMHOKeHHOro Ha 20. Pacxoxaenue
MEXKJy TNapauieIbHbIMH OINPEIEICHUSIMUA B KHUCIOTHOCTH HEOKPAIIEHHOTO U
OKpAIIEHHOTO MOPOXEHOTO JOHKHO OBITH He Oonee 1°T.

OmnpepesieHue cogepxaHus BjIaru

Onpenenenue MpoueHTa BOAbl B Pa3IUYHBIX TBEPABIX MOJOUYHBIX MPOIYKTaX,
HarpuMep, ChbIpax MPOU3BOJMTCS TakK K€, Kak B TBopore. Macca uchapuBlIeiCs
BOJIbI ICJIUTCSI HA MACCY ChIPOM HAaBeCKU U yMHOXkaeTcsa Ha 100.

KoHTpoabHBIE BONIPOCHI

1. Kakue pu3nko-XuMHYECKUE TTOKA3ATEIN OMPEACIIIOTCS B KUCIOMOIOYHBIX

POJIYKTaX, ChIPE, CIIMBKAX, MOPOKEHOM?

2. KakoB mpuHIMI OMpeAesieHus COACp>KaHus BIard B TBEPIBIX MOJIOYHBIX

npojyKTax?

3. Onummure METOJUKY  OIpeJeTeHUs KUCIIOTHOCTH  Pa3JIUYHBIX
KHCJIOMOJIOYHBIX MTPOTYKTOB
Kak onpenensiercst KUCIOTHOCTH Chipa’?

Onumure METOOUKY ONPENEIEHUS KUCIOTHOCTH MOPOKEHOTO
Kak onpenensiercst KHCIOTHOCTh CIMBOK?

o ok
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/. OnumuTe METOIUKY ONPEETCHHUS COJAEPKAHMS KUpa B KHUCIOMOJOYHBIX
MIPOIYKTaX

8. Kaxk onpenensiercss KUPHOCTh CIMBOK?

9. OnuiuTe METOMKY ONPENENEeHUs KUPHOCTHU ChIpa

10.OnummnTe METOAUKY ONPEAEICHUS COJIEPKaHUS )KUPa B MOPOKEHOM

Jlabopartopnast pa6ota Ne 8
ONNPEJAEJEHUE KOJINYECTBA COMATHYECKHUX KJIETOK B
MOJIOKE

Hean padoTbl: OcBOCHHE IKCIPECC-aHATN3a MOJIOKA Ha YUCJIO COMAaTHYECKUX
KJIETOK.

3apaum: ocBouth padbory mpubopa «ComaTroc-MuHUY», HAYYUTHCS TOTOBUTH
pactBop npenapata «MacTonpum.

O0BbeKTBI HCCIEI0BAHUSA: MOJIOKO.

ComaTuyeckue KJIETKHM - 3TO KIETKH Pa3JIM4HBIX TKaHeW W opraHoB. B
YaCTHOCTH, ATO KJIETKH ITWIMHIPUYECKOTO, IUIOCKOTO M KYOHYECKOTO JMUTEIHS
MOJIOYHOM KeJIe3bl, JICHKOIIUTHI, JPUTPOIIUTHI.

C6OpHOE MOJIOKO, TIOJYYEHHOE OT 370pPOBBIX KOPOB, coaepkut B 1 cm® 10 500
TBIC. COMATHYECKUX KJIETOK, MOJIOKO C TPUMECHhI0 aHOPMAJIbHOTO MOJIOKA - CBBIIIE
500 TeIC. COMATMYECKMX KIETOK B 1 cM>. AHOPMAaJbHBIM CUHMTAETCS MOJIOKO C
IPUMECHIO0 MOJIO3HBA, a TAKXKE MOJYYEHHOE OT KOPOB B MOCJEIHNUE 7 CYTOK JIAKTAIlUU
(cTapomoiHBIX), ¢ CYOKIMHUYECKON (POpPMOIT MacTUTa WU C IPYTUMU HAPYIICHUSIMU
COCTOSIHUSA opraHusma KUBOTHOTO, npu KOTOPBIX yYBEJIMUHUBACTCS
coJiepKaHNEe COMAaTUYECKUX KJIETOK B MOJIOKE.

DU3HUOJIOTUYECKON HOPMOW COAECPXKAHUA COMATUYECKUX KIETOK B MOJIOKE
cuntaetcss oT 100 mo 500 Twic/cM®. B 00IIeM HMX KOJHYECTBO 3aBHCHT OT psana
(bakTOpoB, TaKUX KaK BO3pPAcT KOPOBBI (YEM CTapIle KUBOTHOE, TEM COMATUYECKUX
KJIETOK B MOJIOKe Gousbliie — npuommkaerca k 500 Teic/cm®), oT mopossl (y KOpoB
4epHO-TIECTPOIl TOPO/IbI HOPMA COJIEPKAHUS COMATHUYECKUX KieTok 710 400 Teic/cm®),
0T (HPU3MOJIOTUYECKOTO COCTOSIHUSI KUBOTHOTO — TEPHOJbI JAKTallUU, 3a00JIeBaHHIA
MOJIOYHOM kene3bl — MacTuThl. CoflepsKaHue COMATHYECKHX KIETOK 10 90 Thic/cm®
HE SBIISIETCSI HOPMOM, CKOpee 3TO TMoKa3aTenb (aabCUPUKAIIUTH MOJIOKA CBIPOTO —
MOJIOKO pa30aBJj€HO, NaCTEPU30BAHO, CTEPUIIU30BAHO.

KonndecTBOo coMaTnuecknx KJIETOK B KO3bEM CHIPOM MOJIOKE JOJKHO OBITH HE
6omee 7500000 / M (500000 /Mo - 17151 IKOJIBHOTO U AOMIKOJIBHOTO MUTAHUS).

IIpoBenenune anaausa
Totossar 100 cM® BogHOro pacTBopa mpenapara «MacTONPUM» ClIeAYyIOMIUM
o6pasoM: 3,5 T mpenapaTta BHOCAT B MepHYI0 konOy Ha 100 cm® u momusaror 70 cm®
JUACTUIUTMPOBAHHOW BOAbI Temmeparypoi 30-35°C. PacTBop TmiaTenpHO nepeMeniaTh
u oxuaauth 10 20°C. B pactBop 100aBUTH JUCTUWIIMPOBAHHOM BOMBI 10 oObema 100
cm®. Cpok roJHOCTH PacTBOPOB He Oosee 24 U Ipu TeMieparype xpaHeHus ot 10 1o
30°C. 3anpemiaercst MOBTOPHO UCTOJIB30BATh MOJATOTOBICHHBIE PACTBOPBI.
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WULSIp U €ro HEOOXOJIMMO MPOYUCTUTHh KAIPOHOBOW JIECKON (IOCTaBISEeTCS B
KOMILIEKTE C aHaJM3aTOPOM) U KOHTPOJIb TPAyUPOBKH aHAIU3ATOPA MTOBTOPUTb.
Bxumtouator ananuzatop. Ilocie 3BykoBoro curhaiga muppoBOMl HWHIUKATOP
JOJDKEH TOCIEN0BaTeIbHO TMOKa3aTh clieayromue coobuienus: «Comaroc-Munu
2.0.5», «0000000001», «I'otoB k padore. Haxxmure «BBO/l». HaxkuMaroT KHONKY
«BBO/l». Ha wunaukarope mnosiButcs cooOmienue «3aneite mpoOy. Haxumarot
«BBOJI». I[Tunerkoii eMKOCTBIO 5 ¢cM® BIMBAIOT B KOJIOY aHAIM3aTOPa 5 ¢M® IPUTOTO-
BJIGHHOT'O pacTBopa mnpemnapara «Mactonpumy». [IpoOy monoka GuinbTpyrot yepes 4
CJIOSI MapJju U MEepeMeNInBaoT. TeMneparypa NpoBepsIeMOro MOJIOKa JOJKHA ObITh
20+5°C. TMunetkoii emxocthio 10 cM® BamBaoT B konOy 10 cm® mpoGbl MOJIOKA.
Haxxumatror «BBO/[». Ananuzatop aBTOMaTHYECKU IMEepeMelIaeT mpoldy MoJIoKa U
BOJHOTO pacTBOpa mpemapara «MacTonpum», a Ha HWHIUKATOPE TMOSBUTCA
coobmenne «Mner nepememmuBanue». Konba anamuzatopa 10 pa3 cosepiiaer
KpyroBoe JBwxkeHue noj yrioM 160°. I[lo okoHuaHMM mpouecca nepemMelnnBaHus,
K0J10a TTOBOpAYMBAETCS, CMECh MOJIOKA BBUIMBACTCS 4Yepe3 Kamwjuisap, cpadaThIBaeT
ONTHUYECKUM JaTYMK M BCTPOCHHBIM IM(PpoBON cexkyHaoMep aHanuzaTopa. Ha
UHIUKAaTOpe oToOpakaeTcs coodiienne «aet n3aMepenne» u TUHEHHBIM WHIUKATOP
IPOJIOJKUTENIBHOCTH U3MepeHus. [Iponecc namepenus nnurcs 58,1 c. Yepes 58,1 ¢
OCTaHABJIMBACTCS CEKYHIOMEp aHAJIM3aTopa, cpadaThiBaeT 3BYKOBas CHUTHAIM3AIIMS,
HA MHMKATOPE BBICBEUMBAETCS BpeMsl MCTedeHHMs 15 cM® cMecH MOJIOKa depes
KalWwUIslp M KOJUYECTBO COMATHYECKUX KJIETOK B MoOJoOke. B ciywae, ecnn Ha
unaukatope BoicBeunBaetcs C = 58.1; N > 1500, a B koyibe ocTanoch JOCTaTOUYHOE
KOJIMYECTBO CMECU MOJIOKA, TO 3TO 03HAYAET, YTO KOJINYECTBO COMATUUYECKHUX KIIETOK
B 1 cm® Monoka Gosee 1500 Thicsd.

KonTposibHbIE BONIPOCHI

1. Yto Takoe coMaTUYeCKUe KIETKH U JJISl Yero HYXHO 3HATh X KOJUYECTBO B
MOJIOKE?

2. Kak wHa3piBaeTcs mpuOOp Ui OINpEAeNieHHUs KOJUYECTBA COMATHYECKUX
KJIETOK B MOJIOKE?

3. Onmmure npuUHOUN paboThl Mpubopa sl OMpPEeTCHHUS COAEpKAHUSI
COMATHYECKHUX KJIETOK B MOJIOKE

4. Pabouuii pacTBOp Kakoro Tpemapara TOTOBUTCA [JIsi OMpeeTIeHUs
KOJIMYECTBA COMAaTUYECKUX KIETOK B MOJIOKE?

5. B xakux mpejenax KoaedyeTcs KOJIUYECTBO COMATHUECKUX KIETOK B MOJIOKE
1 KakoBa UX Hopma?

Jlabopatopnas pabota Ne 9
ONPEJAEJEHUE COAEPXKXAHUS BEJIKA B MOJIOKE
Heab pabdorbi: OCBocHHE aHAIM3a MOJIOKA Ha CoJiep)KaHue Oejka MEeTOJ0M
(GbOpMOIBLHOTO TUTPOBAHMS. 3adauyM: HU3YYUThb MPUHIMI METOAA, O3HAKOMHUTBLCS C
pEaKTUBaMHU U MOCYJI0M, OCBOUTH XOJ] aHAJIN34.

O0LeKTHI HCCJIETOBAHUA: MOJIOKO.
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JI71s1 KOHTPOJIsE MacCOBOM J1oJiM Oelika B MOJIOKE MUMEETCSI HECKOJIbKO METOOB.
ApOUTpakHBIM CUYMTAETCA JOBOJBHO CJIOXKHBIM XHMHYECKUM MeTojoMm. Ha
MOJIOYHBIX  3aBOJaX HCIOJB3YIOT METoA  (OPMOJIBHOTO  THUTPOBAHUS U
pedpakTOMETPUUYECKUM METOJ, B HAYYHBIX HCCJIEAOBAHUSAX - KOJOPUMETPUUECKUM
MeTon. Bc€ mupe cTanu mpUMEHSATh UHCTPYMEHTANIbHBIC (DU3MUECKHE METOIbI
KOHTPOJISI COJEpKaHHs OCJIKOB B MoJioke. Meroa ¢GOpMOJIBHOTO THUTPOBAHUS
MOYHO MPUMEHSTh TOJBKO JIJISI aHAJIN3a CBEXXETO ChIPOr0 MOJIOKA KMCJIIOTHOCTHIO HE
Bhilie 22°T, Henb3sh KOHTPOJMPOBATH JAHHBIM METOJIOM KOHCEPBUPOBAHHBIE
pOOKI.

Ipunuun merona. Meron 3akitouaercss B OnokupoBke NH-rpynn 6enkoB
MOJIOKa BHECEHHBIM (pOpMaIMHOM C OOpa30BaHMEM METHII-MIPOU3BOIHBIX OCIIKOB,
KapOOKCWJIbHBIC TPYIIIBI KOTOPBIX MOTYT OBITh HEWTpaIu30BaHbBl MIEIOUYBIO.
KonuuecTBo mienouu, momesiiee Ha TUTPOBAHUE KUCIBIX KapOOKCHIBHBIX TPYIII,
MEPECYUTHIBAIOT HA MACCOBYIO JIOJIO OETKOB.

IlpuGopbl, MaTepuadbl W PeaKTHBBI JJs1 HMCCJIAETOBAHUSNA. KOHUUCCKAs
koin6a BmectuMocThio 100 My, mumerku Ha 20 Mi, OropeTka, aBTOMaTU4ecKas
nunerka Ha 1 wu, KamenbHuIa, Mojioko, 0,1H pacT-Bop ménoun, 2%-HbIN
dbenondranenn, 40%-HbIil pacTBOp HEUTpAIM30BAaHHOTO (hOpMaTHHA.

Xoa anaam3a. [locnenoBaTenbHOCTh ONpeIeNeHUs: B KOJIOY BMECTUMOCTBIO
100 mun ormepuBator 20 M Monoka, 10-12 xamens 2%-HOro pactBopa
denondranenna u Tutpyot 0,11 pactBopa NaOH no nosiBneHust po30Boii OKpacku
COOTBETCTBYIOIIEH IIBETY ATAJIOHA, 3aT€M BHOCAT aBTOMAaTUYECKOW MUIETKOU 4 M
HelTpanuzoBanHoro 40%-Horo ¢opmaivHa W BHOBb TUTpYIOT 0,1H pacTBOpom
NaOH pno okpacku srtaiona. KomnuecTBo mienoyu MoOIIeAlIee Ha TUTPOBAHUE
yMHOXaroT Ha ko3 dunueHT 0,959 u nmomyvaroT MacCoOBYIO OO0 OCIKOB B MOJIOKE
B IIPOLICHTAX.

ITAJIOH OKPACKHU: B K00y oTmepuBatoT 20 mi momnoka u 0,5 mi 2,5%-noro
pactBopa CoSOs. DTanoH NMpUroeH B TEUEHHUE OJHOW CMEHbI. B MOIOKE pa3HbIX
’KHBOTHBIX cojJiepkaHue Oenka (B T.4. kazeuHa) ciaeayroiiee (%): koposa — 3,3 (2,8),
ko3a — 3,6 (3,0), oBua — 5,9 (4,8), OyitBomuma — 4,3 (3,6), 3e0y — 4,5 (3,2),
ceBepHbIi oneHb — 10,3 (8,7), nByropOsiii Bepomron — 3,8 (2,9), momans — 2,1 (1,2),
ocimna — 1,9 (0,7), aatriiona kanHa — 7,2 (6,0), nocuxa — 8,4.

KoHTpoabHbIE BONIPOCHI

1. Kakue cymiecTByIOT METOIbI ONIPEIEICHUS COJIep KaHusl Oelka B MOJIOKe?

2. Kakve HeoOXOoAMMBI PEaKTUBHI JIJISI OTMPENETICHUSI COACPKAHUS B MOJIOKE

6enka MeTo10M (POPMOITHHOTO TUTPOBAHUS?

3. B uém 3axmrovaeTcst mpuHIHAN MeToa (POPMOTBLHOTO TUTPOBAHUS?

4. B uém yno0CTBO ¥ HEIOCTATOK METO/1a (DOPMOILHOTO TUTPOBAHWS ?

5. B xakux eIMHUIAX U3MEPSIETCS COAEPKaHUE OeJKa B MOJIOKE?

6. B kxakmx mpenmenax KojeOlieTcs conaepkaHhe OeilKka B MOJIOKE pa3HBIX

YKUBOTHBIX ?
Jlabopatopnas padota Ne 10
ONNPEJAEJIEHUE COAEPKAHUSA JTAKTO3bI B MOJIOKE
Heap paborbl: OCBOGHME aHAIM3a MOJIOKA HA COJAEPKAHUE JIAKTO3bI

HOJOMETPUUECKHM METOJIOM.
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3apaum: U3y4uTh IPUHIUII METOJA, O3HAKOMUTHCSI C PEaKTUBAMU U MOCYIOM,
OCBOMTBH X0/l aHAJIN3A.

O0BbeKThI UCCJIEIOBAHMS: MOJIOKO.

CymiecTByeT HECKOJIBKO METOJOB OMNpEEiICHUsl COACPKAHMS JIaKTO3bl B
MoJIOKe: pehpaKTOMETPUUECKUM, HOTOMETPUIECKUM, PACUETHBIN.

Honomerpnueckuii MeToa onpeaeeHHst JAKTO3bI B MOJIOKE

IIpuGopbl, peakTuBbl, mnocyaa:Becbl aHamuTuueckue, OwopeTku (4),
crtakaHuuk xumudeckuit Ha 100 mu (1), nmunerku ¢ nenenusimu Ha 1 M (1), Ha 5 M
(1), va 10 M (2), Ha 25 mi (2), ko061 MepHbIe Ha 250 mut (1) u Ha 250-300 mur (1),
KOJIOBI KOHMYECKHE C PE3UHOBOM MpPOOKOM (2), GUIbTphl, BOPOHKA, pAacTBOPHI: 1H
NaOH; 0,11 NaOH; 0,51 HCI; 0,11 NaxS;03, kpaxman 1%-ubiit; 0,1H BOIHBIH
pactBop |2 .

Ipunnun meroma. CylIHOCT, METOJa 3aKJIIOYACTCS BO B3aUMOJCHCTBUU
aJpJAETUIHON I'PYNIBI MOJIOYHOIO caxapa ¢ WOJOM B IIEJIOYHOU Cpele, B KOTOPOM
Hom  SABISIETCS OKUCITUTENIEM. BBIIETUBIIMICS aTOMAapHBIA KHUCIOPOJ OKHUCISET
JAKTO3y B JAKTOOMOHOBYIO KuCioOTy. Ilociie mnpuOaBieHHs] COJSHOW KHUCIIOTHI
BBIAIEJISIETCSL HE ITpopearnpoBaBiunid Hoa. He nmpopearnposasmmii ion tutpyrot 0,1H
pactBopoM rumnocyiabhuta NaS;03. Ilo paznoctu mexay NaS;0s, momeamum Ha
TUTPOBAHUE B3SATOTO U HE MPOPEArupOBABIICTO H0/1a OMPEICIAIOT KOJIUIECTBO Hoa,
BCTYIUBILETO B PEAKIUIO C MOJIOYHBIM CaXapoM.

Xoa padorbl. OTBeChTE HAa AaHAJUTUYECKUX BECAX B XMMUUYECKOM CTAKaHUMKE
10 M monoka ¢ TouHocTteio A0 0,01 T U mepeHecuTe B MepHYIO K00y Ha 250 wmu,
oOMOWMTE CTakaHYMK AWUCTWUTUPOBAHHOW BOJOMW, TepelieiiTe ee B Ty ke Kojoy,
npuOaBbTe BOJY 10 MOJOBHHBI KOJOBI U nepememnaiTe. [[ns ocaxaeHus OENKOB U
Kupa mpubaBbTe 5 MJI pacTBOopa MemHOro kKymopoca (pactBop ®enunr 1) m 2 mi
HopMansHOro pactBopa NaOH, mnepememmBas mociie 1q00aBIEHUS KaXKIIOTO
peaktuBa. JloneWte a0 METKM BOJbI, CHOBA TINATEIBHO IIEpEMEIIAUTE U, [1aB
nocTosTh 20-30 MuH, GUIABTPYHTE Yepe3 cyxoi GuibTp B cyxyro kondy. [lepsrie 20-
25 M ¢unpTpaTa otOpockTe. OT™MEphTE 25 MIT GUIBTpPaTa MUIETKOW B KOHUYECKYIO
ko0y Ha 250-300 mu (¢ pe3uHoBOU mpoOkoit!), mpubassTe 25 Ma 0,1H pacTBOpa
1ofa U IOCTENEHHO - MPU HENpepbIBHOM nepememnBanuu - 37,5 mu 0,1H pacTBopa
NaOH (u3 6topeTku!). 3akpbiB K00y MPOOKOIA, OCTaBbTE CTOATH B TEMHOM MecTe 20
MUH, Tiociie yero jpo6aseTe 8 Mut 0,5H pactBopa HCI (13 OropeTkn) U BBIICITUBIIUANCS
on orrutpyite 0,1 pactBopom NaS;0;. TutpoBanme cHadana Bemute O0e3
WHJUKATOpa J0 TOJYyUYEeHUS CBETIIO-KEITOW OKpacku, 3aTeM nobassTe 1 M 1%-HOTO
pacTBopa KpaxMaja (B KauecTBE HHJMKATOpa) M MpOJAOHKalTe TUTPOBAHHUE M0
MOMeHTa, korna ot onHoi kammu 0,10 pactBopa NapS;0O3, ricue3HeT CHHSST OKpacka
pacTBOopa, OH OOECIBETUTCS. 3aT€M MPOBEIUTE KOHTPOJBHYIO MPOOY CIIEAYIOIIUM
obpazom: k 25 ma 0,1H pacTBopa ioja (B KOHHUECKOU KOJIOe C PE3MHOBOM MPOOKOM)
mpubaBbTEe MOCTENIEHHO MPU HEMPEPHIBHOM TiepemermmBanuu 37,5 mu 0,1H pacTBopa
NaOH. 3akpsiB mpoOKoii, ocTaBbTe Ha 20 MUH B TEMHOM MecTe, mpudasbTe 8 Mt 0,5H
HCIl u Tutpyiite BeinenuBmmiics o 0,11 pactBopoM NapS;03 B mpucyrctBun 1 mut
1%-Horo pacTBOopa Kpaxmaina, kKak yka3zaHo Beiiie. [llenous u3 GropeTku npunupaiite
MEJIJICHHO, TaK KakK MpPU 3TOM caxap OKucisercs mnojHee. UToObl runocyiabGUT He

paziiarajicsi KUCJIOTOM, CIeAyeT BECTH TUTPOBAHUE HE CIUIIKOM ObICTpO. MaccoByro
45



JIOJTI0 JTAKTO3bI B MOJIOKE PACCUUTANTE MO HUKENPUBEAECHHOU (popmyiie.

PesyabTaTsl aHaau3a.
4 _ 100- 001801097 (qg—&)

£

X - MaccoBas J0Js1 MOJIOYHOTO caxapa B MOJIOKe, %o
a - xomuyecTBo 0,10 Na,S;03 nomienmieit Ha TUTpoBaHUE HOAA, BHIACIUBIIEIOCS B
XOJIOCTOM mpobe, MIT;
0 - konmuectBo 0,11 pactBopa NaxS;03, momieAlieil Ha THTPOBAHUE BBIJICIUBILIETOCS
Hona B puibTpare, Mi;
B - KOJIMUECTBO MOJIOKA B 25 M ¢puibTpara (paBHoe 1Ir);
rae 0,97 - nonpaBka, yCTAHOBJICHHAs! SMIIUPUUYECKU;
0,01801 - xonuuecTBO JIaKTO3bI, pearupytotieii ¢ 1 miu 0,11 pacTBopa ioja, T.

B Mo0Ke pa3HBIX JKUBOTHBIX COZACp)KaHUE JaKTo3bl cieayromee (%): KopoBa
— 4,7, xo3a — 4,5, oBua — 4,8, OyiiBonuia — 4,6, 3e0y — 3,6, ceBepHbI OJIeHb — 2,9,
IBYTOpOBIN BepOmoa — 5,1, nmomaas — 6,4, ocnuna — 6,2, aHTuinona kanHa — 3,9,
snocuxa — 3,0.

KoHTposbHbIE BONIPOCHI

1. Kakue CymiecTBYIOT METO Bl ONPEACIICHHS COICPKaHMSI JIAKTO3bI B MOJIOKE?

2. Kakvre HeoOXOAMMBI PEAaKTHBBI ISl OMPEICICHUS COACPYKAHUS B MOJIOKE
JAKTO3bl HOJOMETPUUECKUM METOIOM ?

3. B uém 3akmroyaeTcss MpUHLUIN HOJIOMETPUUYECKOTO METOJ]a OINpeAeIICHUS
COJIep KaHMs JIAKTO3bI B MOJIOKE?

4. B xakux euHUIIAX U3MEPSIETCS CoJIepKaHUE JIAKTO3bl B MOJIOKE?

5. B kakux mpenenax KosieOJeTcsi coAeprKaHWEe JIAKTO3bl B MOJIOKE Pa3HBIX
KUBOTHBIX?

Jlabopatopnas padota Ne 11
KOHTPOJIb ITACTEPU3AIINN MOJIOKA

Heab padoTbl: OCBOCHUE KOHTPOJISI TACTEPU3AIIMU MOJIOKA.

3agauyu: U3y4uTh MPoObl, TO3BOJISIIONINE MTPOKOHTPOJIUPOBATH MACTEPHUIAIUIO
MOJIOKA, 03HAKOMUTBCA C PEaKTUBAMH U MIOCYI0M, OCBOUTH X0/l aHAJIM3a.

OO0beKTBI HCCIeJ0BAHUA: MOJIOKO.

JlakToanb0yMuHoBas npooda. HUcnons3yercs 1o ONPENECITICHUS
nacrepuzanuu Mosioka npu temmneparype Bbime 80°C. Ilpu Takol TemmepaType
anbOYMHUH CBEPTHIBAETCS U €TI0 HEBO3MOXXHO OOHAPYKUTh B CHIBOPOTKE MOJIOKA.

Xon omnpenenenusi. Brmute B mpoOupky 3 - 5 mMa ¢uiabTpata CHIBOPOTKH,
MPOKUIIATUTH U HAOMI0/IaTh CHAayaja MOMYTHEHHE, a 3aTeM KOaryJsluio aJb0yMuHa
u rnoOynuHa. Hannuue ykazaHHbIX OEJIKOB SBIISIETCSI OKA3aTelIeM TOTO, YTO MOJIOKO
HE MOJBEPrajioch MacTepu3aluH.

Ilepokcunaznasa mpoda. I[lpumensiercss myist oOHapyX eHUsS NacTEpPU3ALNU
MoJioka ipu temneparype cBbiiie 80°C unu npu temneparype 75°C ¢ Beraepxkkoit 10
MHUHYT, [IPU TaKOW TemIepaType MepoKcuaaza MHAKTUBUpPYyeTcs. MeToJ OCHOBaH Ha
pa3lIoKEHUU TEPEKUCH BOAOPOJAa (PEepMEHTOM MEpPOKCUAA30M, colepxauencs B
celpoM Mosioke. OCBOOOXIAIOMIMICA TPU Pa3IOKEHUH TMEPEKUCH BOAOPOAA
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AKTUBHBIA KHUCJIOPOJ OKHUCIAET HOAUCTBIA Kanuil, OCBOOOXJas #oJ, KOTOpPBIA
o0pa3yeT ¢ KpaxMajioM COEIMHEHUE CUHETO LIBETA.

B celpoM MoOJIOKE CHHEE OKpalllMBaHUE Kpaxmana NposiBiIgeTcs Oosee
uHTeHCUBHO. B momnoke, Harperom 10 60—70°C, okpamuBanue OyaeT OJieIHO-CUHEE
(cepoBartoe), a B HarpeTtoMm 110 75-80°C u3MeHEHHE IBE€Ta HE MPOUCXOJMT, TaK Kak
MEepoKCcHUaa3a Mpu TaKOM TeMIiepaType MOJHOCTbIO paspymiaetcs. CiaeayeT UMETh B
BU]Y, UTO JJaX€ B KUISTYCHOM MOJIOKE CITYCTS HEKOTOPOE BpeMsl Mociie MprubaBieHus
pPEaKTUBOB MOKET TMOSBUTbCS  OJIEAHO-TOIyOO€  OKpalIMBaHUE, BCIEICTBUE
MOCTENIEHHOI'O Pa3I0KEeHUs IEPEKUCH BOIOpoia Oe3 BO3IeCTBHS (pepMeHTa.

JIsi IpOBEpPKM KayecTBa PEAKTUBOB MPOBOAST KOHTPOJBHOE OMPENCIICHUE C
KUMSTYCHBIM ~ MOJIOKOM.  OJTHM  METOJIOM  MOXHO  OOHapyXuTh, 4YTO K
nacTepu30BaHHOMY MOJIOKY J00aBiieHO 5% u 00jee HemacTeprU30BaHHOIO MOJIOKA.

[Ipu wHapymieHMM pexuma TacTepU3allid WM TPU HU3KOW TeMIieparype
nacrepuzauu (63-72°C), a Takke MpPU HAJIUMYMKM MPUMECH HEMACTEPU30BAHHOTO
mostoka (5-10%), comepxkumMoe TpoOUPKH OBICTPO MPUOOPETAET BET OT CUHEBATOTO
710 TEMHO-CHHETO0. YYeT peakIuu MpoBOJIAT He OoJiee, 4yeM 4Yepe3 JBe MUHYTHI MOCIIEe
n00aBJICHUS K MOJIOKY peakTUBOB. [loCuHEHME COACPKUMOTro MPOOUPKHU IMO3KE 2-X
MUHYT HE YYMTBIBACTCS, TaK KaK IMOCIEAYIOIIEe Pa3IOKEHUE PEaKTUBOB (IIEPEKUCH
BOJOPO/Ia) MOKET BBI3BATh OKPAIIMBAHKE JAKE KUTISTYCHOTO MOJIOKA.

Xoa onpenesenusi. B mpoOupky k 5 M1 ucclieryeMoro MoJjioka J100aBHUTh 5
Karenb pacTBopa HoaucTokaimueBoro kpaxmana u 5 kanenb 0,5%-Horo pactBopa
NEPEKUCH BOJOPOJIa U THIATENIILHO pa3MmeniaTh. VIHTEHCHMBHOE CHMHEEe OKpalllMBaHUE
yKa3blBaeT Ha HAJMYME B MOJIOKE MEPOKCHUIA3bl — MOJIOKO chipoe. biemno-rony6oe
OKpAIllMBaHHE CBUJETEIBCTBYET O YACTUYHOM pa3pylieHuu (pepMeHTa Mo
BO3JICHCTBUEM TEMIIEpaTypbl, MOJIOKO MacTepu3oBaHO B mpenenax 65-70°C.
OTcyTcTBHE OKpallMBaHUS B TEYECHHUE MUHYTHI TOCIE TpUOaBIEHUS PEAKTUBOB —
NpU3HAK OTCYTCTBUSI B MOJIOKE TEPOKCHAA3bl, MOJOKO MAaCTEepU30BAHO MpHU
temrieparype Boiiie 80°C unu npu 75°C ¢ Bbiaepkkoil 10 MUHYT.

®docharaznas mnpoda. Vcnomnw3dyercs i omnpenencHus 3¢G(QEKTUBHOCTH
nactepu3anuu. Peakmus Ha Qocdarazy mo3BoseT oOmpenenuTh M00aBICHHE K
MAacTEPU30BAaHHOMY MOJIOKY ChIporo B KonmdectBe 2% wu Beime. Pocdaraza
paspyiaeTcs MOJHOCThIO MpH HarpeBanuu 10 63°C B Teuenune He MeHee 30 MUHYT
(maxxe 20-muayTHOE HarpeBaHue mpu 63°C He paspymiaeT MOITHOCThIO (PepMeHT) uiu
npu Temieparype cBbiiie 72°C ¢ Beiaepkkoit 20 cek.

Merton onpenencHus ¢ocdarazbl OCHOBaH Ha TOM, 4To (pocdaTtaza OTIICIIIAET
docdop ot penondranenHdpocdarTa HaTPHsi, KOTOPHIN TPUOABIAIOT K MOJIOKY B BHJIE
OecIBETHOTO MIEIOYHOTO pacTBopa. DeHondranenH ocBOOOKAEHHBIN OT (hocdara, B
LIEJIOYHOM cpelle JaeT pO30BOE OKpaIlllMBaHUE, YTO YKa3blBa€T Ha HAJIU4We
dbepmenTa, a, cea0BaTENBLHO, U HA HEIOCTATOYHYIO TTACTEPU3AITUIO0 MOJIOKA.

Xoa onpenenenusi. B mpoOupky oTMepsroT 2 MII HCCIIeTyeMoro Moyioka u 1
M pabouero pactBopa (QenondranrenHdocpara HaTpusi U TIIATEIBHO
nepeMemuBaioT. [IpoGupky ¢ coaepKUMbIM TOMENIAIOT B BOJSHYIO OaHIO MpH
temneparype 40-45°C. UYepez 10 muH. u uepe3 1 4 omnpeaenstor OKpacKy
cozaepxkumoro npooupku. [Ipu orcyrcTBUn depmenta gpocdarasbl B MOJIOKE €T0 I[BET

HE HW3MEHSETCA, MOJIOKO IAacTEpHU30BAHO Mpu Temieparype He Huxke 63°C. Eciu
47



COJIEPKMMOE TPOOUPKU MPUOOPETAET IBET OT CBETJIO-PO30BOrO A0 SPKO-PO30BOTO,
TO MOJOKO CBIpO€, macTepu3oBaHo Huwxke 63°C Wi Chlpoe CMEIaHO C
MaCTEPU30BAHHBIM.
KoHTpo/ibHBIEC BONPOCHI

1. Kakumu npob6amMu KOHTPOIUPYETCS MACTEPU3ALUS MOJIOKA?

2. B kakom cityyae npuMeHsIeTCs JIaKTOaab0yMUHOBas poda?

3. B xakom ciyudae npuMeHsieTcs nepokcuaazHas mpoda?

4. B kakom cinydae npumensiercs docdaraznas npoda?

5. Kakue peakTuBbl U OCYAa HY>KHBI JUIsl KOHTPOJIS MMACTEPU3ALIMI MOJIOKa?

6. Ha uém ocHoBan Metoa onpenenenus pocdarassl B Mosoke?

JlaGopartopnast pa6ora No 12
PACUETBI COJAEPXKAHUS KOMIIOHEHTOB MOJIOKA.
CbIPOINIPUTOAHOCTb MOJIOKA U TBOPOT' A
ean padorei: Pemenue pacuéToB npu aHaIM3ax MOJIOKA.
3agaumn: OCBOMTH PAacU€Thl COACPKAHUS KOMIIOHEHTOB MOJIOKA, TTO3HAKOMUTHCS
C YCIIOBUSIMU CHIPOIIPUTOTHOCTH MOJIOKA M TBOPOTa.

O0beKTHI HCCJIETOBAHMS: MOJIOKO.

ConepxaHue CyXoro BeEIIECTBA, CyXOTro OOE3KMPEHHOI'0 MOJIOYHOTO OCTaTKa
MOJIOKa MOXHO ONpPENeNuTh J1a0OpPATOPHBIM METOJAOM U PACUYETHBIM ITyTE€M, IO
dopmynam. [lpu ompeneneHnn cyxoro BelIecTBa JTaOOPATOPHBIM METOIOM MOJOKO
BBICYIIMBAIOT B CymmibHOM Ikady mpu temmneparype 102-105°C B teuenue 30-40
MuHyT. JlabopaTopHblii MeETOH OMpEeNeNeHUusT CYXOro BeIIecTBa U CYXOTro
00€3>)KMPEHHOTO OCTaTKa MOJIOKa B MPAKTHKE MOXET OBITh 3aMEHEH pPacueTHBIM
ciocobom (o ¢opmynam). Jlis pacdeTa CyxXoro BeEIIECTBA B MOJOKE MPHHSTA
(popmyna dappunrrona, kotopas cuuraercs crangapraoi: C = [(4,9 x K +CA) / 4]
+ 0,5,
rae C - cyxoe BelecTBO MoJioka, %;

XK - conepxanue xupa, %o;
OA - IIOTHOCTH MOJIOKA, B TPalycax apeoMeTpa

st ompeneneHus Cyxoro oOe3kupeHHOro mosouHoro octatka (COMO) B
MPAKTUKE UCIOIb3YIOT PAacueT: U3 CYXOT'O BEIIECTBA BBIUMTAIOT COAEPKAHUE >KUpa
(C-X). A taxxe o gpyroii popmyiae - COMO =K /5+°A /4 +0,76.

Coneprxkanrne KOMIIOHEHTOB MOJIOKa (%) MOYKHO BBICUMTATH C IIOMOIIBIO (POPMYIT:
obmero 6enka: b= 1,0 + (0,65 x XX);

MOJIOUHOTO caxapa (Jakro3bl): JI = COMO x 52 / 100;

3ombl: 3 = COMO x 8/ 100.

Ha ocHoBanuu copep:kaHusi B MOJIOKE OT/IEJIbHBIX KOMIIOHEHTOB MOXHO PacCUUTATh
€ro KaJOpUMHOCTh. 3HasA, YTO KaJOPUUHOCTH | T MOJOYHOrO *upa paBHa 9,3 Kkan, a
Oenka U MOJIOYHOTO caxapa - 4,1 kkam, kagopuiiHOCTh 100 T MOIOKa OMPENENIOT 0
caenyroment popmyne: K=XKx93+ (b+JI)x4,1,

rae K - kamopuitHOCTh MOJIOKa, KKAJT,

XK - conepxanue xupa, % (uwiu r B 100 r Mmosioka);

b u JI - conepxanue Oenka u caxapa (1akto3sl), % (vwim B 100 T MoJioka).

MOHOKO, NpCaAHa3HAa4YCHHOC JId IIPOM3BOACTBA ChIpad, OOJDKHO OBITH
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CBIPOTIPUTO/THBIM. ChIponpUrogHoOCTh MOJIOKA XapaKkTepu3yeTcs
B3aMMOCBSI3aHHBIMHU TIOKa3aTeNsIMA XHMHUYECKOTO U OMOXMMHYECKOrO COCTaBa,
(U3NKO-XUMUYECKUMH M TEXHOJOTMYECKUMH  CBOWCTBaMH, a  TaKxKe
MUKPOOMOJIOTUYECKUMHU TIOKa3aTeNIMH. B COOTBETCTBUM C PEKOMEHIAIUSIMU
BHUNMCa cbIponpUrogHoe MOJIOKO JOJDKHO HMETh CIEAYIOIINE IOKa3aTeNu:
HOpMa MaccoBoM noiu Oenka He mMeHee 2,8 %; TuTpyemast KUCIOTHOCTH - 16-18°T;
IWIOTHOCTH - 1027 Kr/M3; cTeneHb YUCTOTHI - HE HIKE 1 TPYIIbI, GakTepHalbHAs
00CEMEHEHHOCTh, ThIC. KJIETOK B 1 Mi - He Oonee 500; KOoaM4ecTBO Me30(PHIbHBIX
aHa’pOOHBIX JaKTaTCOpakuBaromux Oakrepuit - He 6osee 10 KOE/Mi; konnuecTBO
comatudeckux kietok He Oosee 500 ThIC./MIT; CHIYYKHO-OpoauiibHAsI Mpoba - He
Hwke Il kmacca; MaccoBas A0Sl JKHpa B MOJIOKE JOJDKHA OBITH HEe MeHee 3,2%,
COMO - 6onee 8,4%, a onTUMaIbHOE COOTHOIIEHHE MEX]Y JKUPOM U OEJIKOM -
1,25 : 1,1, mexnay xupom u COMO - 0,46 : 0,4, mexnay 6enxkom u COMO - 0,42 :
0,36 (no naunbiM K.JI. Bytkyca). [lon neiictBueM ChI4y)HOTO (hepMEHTa CryCTOK
MOJIOKa JIOJKCH OBITh IJIOTHBIM. MOJIOKO, TIOXO CBEPTHIBAIOIIEECS CHITYKHBIM
dbepmeHnToM, oOpaszyeT ApsOJIbIN, IUIOXO BBIACISIONINN CHIBOPOTKY CTYCTOK. Jlist
UCTIPABJICHHUSI TAKOTO MOJIOKAa B HETO BHOCAT XJIOPUCTHIM KalbIIUH, YBEIMYHNBAIOT
703y 3aKBAaCKH, yCTAaHABIWBAIOT OoJiee BBICOKHE TEMIIEpaTyphl CBEPTHIBAHUS U
BTOPOTO HArpeBaHuUsi B IMpeleiax JONMyCTUMBIX HOpMaTUBOB. [lacTepmszoBaHHOE
MOJIOKO Takke o0OpasyeT cnabblii CryCTOK, KOTOPBIM MEIJIEHHO BBIJEISIET
CBIBOPOTKY. UTOOBI MOMYYUTH TUIOTHBIA CTYCTOK, BHOCSAT XJIOPUCTBIA KaJIbLIUNA WU
CMECh JIBYX3aMEIIEHHOTO U OJHO3aMEIIeHHOTO (OCHOPHOKUCIOrO0 HATPHUS C
XJIOPUCTBIM KajbliueM. J[Jis OIIEHKH CBHIPONPUTOIHOCTH MOJOKa Haubojiee Ba>KHbI
nokasarejb HaJIM4YWsi WHTHOMPYIOMIMX BEIIECTB, KJacc MO Mpobe Ha peayKrasy,
TEMIIepaTypa, KOJUYECTBO ME30(MIBHBIX aHa3pOOHBIX JIAKTATCOPaKUBAIOIIUX
OakTepuid, KJIacC IO CHIYY)KHO-OPOIUIILHONW Tpo0e, THUTpyeMas KHCIOTHOCTD,
KOJIMYECTBO TICUXOTPOIMHBIX OaKkTepuid aHOMAJIBHOTO MOJOKa, KoJIudopwm,
KOJIMYECTBO Me30(PMIBbHBIX MHUKPOOPTaHM3MOB, KiIacc mo mpoOe Ha OpokeHue u
rpyIma 9ucToTel. M3 TBOpora, B KOTOPBIM ObLT T0OABIEH XJIOPUCTHIN KalbIMi, HE
MOJyYUTCS  CBIp,  OTBeHaromMii  TpeboBaHusM  crtangapta.  OOpasyercs
HEOJTHOPOJIHAsl 3€PHUCTAsl PACCHINAIOUIAsCSI Macca, KOTOpas He CIUIaBISIETCS J1axe
npu temnepatype 94-96°C B Teuenue 1,5 yacos. Takoii TBOPOr OYEHb IUIOTHBIIA,
3epHUCTHIH, a €ero KUCIOTHOCTh OUeHb HU3Kas — okono 106 °T.
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