1 SPrAHONENTUYECKME CBOVCTBA
MOJIOKA

2 PUBNKO-XMMNYECKME CBOVCTBA
MOJIOKA

3 PUSNYECKME CBONCTBA MOJIOKA

3 TEXHOJIOTMYECKME CBOVCTBA MOJIOKA



1 OpeaHosieimu4ecKue ceoucmaea
MOJIOKa

CBexxee MOJIOKO XxapakTepusyeTcs onpeneneHHbIMN
OpraHonenTUYECKMMMN CBOMCTBaAMU (MoKasaTensiMmn): BHELLHUM
BUOOM, KOHCUCTEHLNEN, LLBETOM, BKYCOM W 3araxom
cooTtBeTtcTBoBatb [OCT.

benbin UBET M NPO3PAaYHOCTb (MYTHOCTbL) MOMNOKa 0bycnaBnuBaoT
paccenBatoLme CBET KOMNMNOUOHbIE YaCcTULbl OESKOB 1 LLUAPUKK
Xupa.

>KenTtoBaTthbIl OTTEHOK — PAaCTBOPUMBLIN B XXUPE KAapPOTUH.

CnaboBblpaXXeHHbIN (CnagkoBaThi) NPUCYLLNK TOSTbKO MOJSOKY
BKYC — JTaKT03a, X/10puabl, XXUPHble KUCNOTbI, @ TaKKe XUp U
Genku. pam

Convi NTUMOHHON Ki CRPUnatoT <on0|<y FIpI/IFlTIHbII7I BKYC.
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[TpU4YMHBI U CPOKN BO3HUKHOBEHUA
MOPOKOB MOJNOKAa

[TOpPOKM MOMNOKa — 3TO BblpaXeHHbIE B
pasnnMYHON CcTeneHn N3MeHeHNsA ero
CEHCOPHbIX CBOUCTB.

IamMeHeHne XMMmn4yecKkoro cocrtaBa
MOJIOKa Npu HapyLUeHuu
donsnonorm4ecknx npoLeccos B
OpraHn3mMe XX1UBOTHOIO (B Havarne u
KOHUE naktauun, npu 3aboneBaHnsaX

nT.Ao.)
[ocTynneHne B MOMOYHYHO XKenesy C
KPOBbIO BELLIECTB KOPM3,

obrnagatowmx cneunuyeckm
BKYCOM W 3anaxom.

\ © . HapylweHua npaBun xpaHeHus,
0 | TpaHCnopTUPOBKM W nepBUYHOU
" obpaboTtkn monoka. Monoko fierko

> YaValml a Y VIEBEIVEIV . FaVoatul VN aVa o al 2V a S B IR IV Fa oYl FaXVAalVW |




2 Qu3uKo-xumu4yeckue
ceoucmea

CBouncTBa MOrioka Kak eauHou
dOU3NKO-XMMNYECKOU
nonnancnepcHou CUCTEMbI
obycrnaBnmMBalOTCA CBOUCTBAMMU
€ero KOMMNOHEHTOB U
B3aMMOOENCTBUSAMU MeXAY HUMN. :
OQHUM 13 BaXXHbIX NOKa3aTesren é
BNOXMMUMNYECKNX CBOMCTB MOJIOKa
ABMAETCA KNCNOTHOCTD.

Pasnuyalot TUTpyemyto u
aKTUBHYIO KNCINOTHOCTb.

Tumpyemasi KUC/TOmHOCMk
ABMAETCA KPpUTEPUEM OLIEHKU
KayecTBa 3arotoBfiaeMoro
MOJ10Ka.




TuTpyemasa KUCNTOTHOCTbL MOJIOKa
N MOJIOYHbIX NPOAYKTOB

BbipaXatloT B YCINOBHbIX eAuHuLax — rpagycax
TepHepa (°T).
[Moag °T noHMmaroT KonuyvectBo 0,1 H pacTBopa

enkoro Na (K), Heobxoaumoro ans HenTpanmaaunm
100 mn (100r) MONOKa nnu npoaykra.

KNCNOTHOCTb CBEeXeBblAOEHHOIO Morioka 16-18 °T.

OHa obycnaennBaeTcs KNCIbIMU COMAMMN —
anrngpodocdatamm n gurngpouuTtparamm (9-13 °
T), benkammn — Ka3eMHOM 1 CbIBOPOTOYHbIMU
benkamu (4-6°T), yrnekncnoToun, KUcrnotamu
(MONOYHOW, NMIMMOHHON, aCKOPOUHOBON, CB. XUPHbLIMU
n ap.) u Apyrumm KomnoHeHtamu (B cymme 1-3 °T).



AKTUBHasA KUCINTOTHOCTb

AKTUBHAas KNCNOTHOCTb BbIpa)XaeTCsi KOHLUEHTPpaunen BOAOPOAHbIX
MOHOB B MOJIOKE (MM BOOOPOAHbIM noka3saTenem pH). BennumHa
pH 4YncneHHo paBHa oTpuuaTenbHOMY AECATUYHOMY norapmdpmy
KOHLEHTPaLMK BOAOPOAHbIX MOHOB (H™), Bbipa)keHHO B MOMb Ha
mTp. pH = = Ig[H™]

pH KonebneTtca B 3aBUCMMOCTM OT COCTaBa MOSOKa B JOBOSIbHO
y3KUX npegenax — ot 6,55 0o 6,75.

[pu TUTPYEMOI KUCNOTHOCTM CbIPOro Mosioka Bbiwe 18 °T, korga
nponcxoanTt obpasoBaHMe MONMOYHOW KUCNOTbI, pH NoHmXaeTcs
HEe3HauYnTENbHO, YTO OOBLSCHAETCH HaNMM4YMeEM B MONOKe psiga
bydoepHbIX cnuctem — bernkoson, docdaTHON, UMTpaTHON,
bukapboHaTHOM 1 AOp.

bydepHble cnctemsl, unm dydepsl, 0brnagatoT CnoCOOHOCTLIO
nooaepXuBatb NOCTOSAHHLIN pH cpeabl npu gobaBneHnmn KUCNoT U
lienodeum.



bygbepHas criocobHocmb

BydepHasa cnocobHOCTL BenkoB Momnoka 00bACHAETCH
HanMYnem aMmHHbIX N KapOOKCUIbHbIX FPyn.
KapbokcunbHble rpynmbl BCTYNaKwT B peakuuio ¢ MoHaMu
Bogopoaa obpasoBasLumecs nnn gobaBneHHON MOMTOYHOM
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[Mon 6yghepHOU eMKOCMbIO MOMNOKa MNOHMMAaKT KONTMYECTBO
KWCNOTbl UMK LWLENoYmn, KoTopoe Heobxoanmmo 0obaBuTh K
100 M1 MonokKa, YTobbl N3mMeHnTb pH Ha eguHuLy.

bydepHas cnocobHOCTb COCTaBHbLIX YacTeN MOJIOKa Urpaet
OOnbLUY POSib B XXU3HEAEATENBHOCTU MOJTOYHOKUCTIbIX
BbakTepuin Npun NPon3BoACTBE KUCIOMOSIOYHbIX NPOAYKTOB U
CbIpOB.



AHMuUOakmepuarsibHble
(bakmepuuyuoOHble) ceolcmea
MOJIOKa

O6ycnoBneHbl HaNM4YMeEM aHTUTEN U BELWECTB, 06pa3yoLLnXca B opraHn3me
XXMBOTHOIO M NOCTYNAKLNX U3 KPOBU N KNETOK MOSTOYHOM XKeneabl.

K aHTuTENnam oTHOCATCSA aHTUTOKCUHBI, BakTepmMonnanHbl 1 Ap. aHTUMUKPODHbIE
BeulecTBa. K Belwectsam, obrnagaromm daktepmumaHbIMmM CBOMCTBAMU —
NMMYHOINOBYNnHbI, MM30LUUM, HEKOTOPLIE (PePMEHTHI (Mepokcuaasa).

[Mepwuon, B Te4eHne KOToporo 6aktepum, NonasBLUME B MOFOKO, He
pa3aMHOXaloTCsl, Ha3blBaeTcs bakrepmumaHon pason. Ee annTenbHOCTb 3aBUCUT
OoT 6bakTepunanbHOro o6ceMeHeHNsa MOMNOKa, PEXUMOB OXNaXXAEHUS U XpaHEHUs.

YT0ObI OrpaHMYnTL UM NPUOCTAHOBUTL Pa3MHOXEHNE BaKTepUn, Cbipoe MOFOKO
Ha depmax pekoMeHOyeTCsl ouuLLaTh U cpasdy oxnaxdaTb A0 TemnepaTtypbl 8-10
C. ‘




dusnyeckKkme cBomCTBaA
MOJIOKa

[lncnepcHblie dpasbl MOMoKa BNUAKT Ha
MI0MHOCMb U OKUCSTUMESbHO-
gocmaHosumerbHbIU nomeHuyuarn E.

Bs3kocmb 1 nogsepxHOCMHoe Hamsi>kKeHue
onpenenarTcd COCTaBHbIMU KOMMOHEHTAMW
MOOKa, HaxoasawWwmnMnca B SMyrnbrmpoBaHHOM U
KOMNMonagHOM COCTOSHUMN.

CocTaBHble KOMMOHEHTbI MOSOKa, HaxoasiLwmecs B
BUE NCTUHHOIO pacTtBopa, obycrnaenneatoT
OCMOMmu4YyecKoe oasrieHue,
3/1EKMPOIPoO8OOHOCMb, memMrepamypy
3amMep3aHusl.



fmnmomHocmab

- OTO OTHOLUEHMNE MacChl BELLIECTBA K
3aHnMaemMoMy UM oobemy. B eanHmuax
cuctemMbl Cn namepsietcs B kr/m* p monoka
npu 20 °C konebnetcs ot 1027-1032 kr/m*
(1,027-1,032 r/cm3).

- bernkuy, yrnesoabl, MUMHEpPAaJibHbl€ BELWECTBA
NOBbILLAKOT, a XNP NMOHNAKAET MIOTHOCTb
MOJTOKa.

- [1noTHOCTL 06E3XNPEHHOIO MOJSIOKA BhilLe
NMOTHOCTU UenbHOro n pasHa 1033-1037
KT /M°,

- Mono3uBo xapaktepunsyeTrcs BbICOKUM

coaepxaHnem OerkoBbIX BELLECTB U €ero
NAOTHOCTb AocTuraet 1040 kr/m>.

- [noTHOCTb Monoka, onpeaeneHHas cpasy
nocne AoeHUs, HUXKe NIOTHOCTU
OCTbIBLUEro Morioka Ha 0,8-1,5 kr/m>,
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Bsizkocmb

OTO CBOUCTBO CPebl OKa3blBaTb CONPOTUBIEHNE
OTHOCUTENBLHOMY CMELLEHUIO €€ CIoeB. 3a eaAnHNLY U3MepPeHUS
AnHamMmun4veckoun Bs3KocTn B cucteme CU npunsarta Nackanb-
cekyHaa (l'a-c).

KnHematunyeckas BA3KOCTb V (HI0) — 9TO BA3KOCTb, OTHECEHHas K
NNOTHOCTU. EANHMLBI n3mepeHus m?/c.

BA3kocTb HOpManbHOro Mornoka n (ata) npu 20 °C coctaenseT
1,8 - 107 Na-c c konedbaHuamu ot 1,3-103 Ma-c go 2,2-107 MNa-c.

OHa 3aBUCUT rMaBHbIM O6p830M OT coaepXaHnd KasenHa "
Xnpa, ancnepcHOCTn MnULUeEsin KadenHa n LHapmnkKkoB XUPa,
creneHn nx rmgpatraunn 1 arpermpoBaHmnA.

B npouecce xpaHeHusi n 0bpaboTku MonoKa (nepekavymBaHus,
romMmoreHn3sauusi, nactepmsaumst n ap.) BA3KOCTb MOJSIOKa
NOBbILLAETCA. OTO OOBACHAETCS YBENMNYEHNEM CTEMEHM
aucneprnpoBaHus Xxmpa, YKpynHeHnem BernkoBbIX YacTul,
agcopoumen 6enkoB Ha NOBEPXHOCTU LLAPUKOB Xupa.



, [loeepxHOCMHOE
) Hamsi)keHue

[logepxHOCMHOEe Hams)eHuUe O (CMrMa) MOJSIoKa Ha rpaHuue
COMNPUKOCHOBEHMUSA C BO3YXOM OBOYCIOBIIEHO TEM, YTO MOJSIEKYIIbI,
Haxogdauwmecs Ha rpaHule pasgena aByx pas ras-xuakocTb, UCMbITbIBAKOT
NPUTAXEHNE CO CTOPOHbI XXUAOKOCTU U O4eHb Manoe NpUTaXKeHue co
CTOPOHbI raszoBou dpasbl. EAMHULLI N3MepeHns MOBEPXHOCTHOTO HATSHKEHUS
B cncteme CU aensietcsa HetoToH Ha meTp H/m (kr/c?).

I'IOBerHOCTHoe HaTsKeHne Boabl npu 20 °C 72,7:103 H/m, monoka B
cpegHeM 5 103 H/M. Bornee HM3koe NOBEPXHOCTHOE HaTsS)XEeHNe MOorioKa
obbAcHseTCcs Hannunem B HeMm Takux AB, kak 6ernkn n gpocchonunmabl.

O MOJIOKa HEMOCTOSIHHA U 3aBUCUT OT XMMUYECKOro COCTaBa MOJIOKa, OT ero
TemnepaTypbl, BDEMEHWN XpaHEeHUs 1 psaa Apyrux hakTopos.

[leHooOpa3oBaHMe B annapaTtax Npu CyLUKe, CryLLeHUN MOJIOKa,
MacnoobpasoBaHuK, ppr3epoBaHn MOPOXKEHOTO 1 [AP. TEXHOMOIMYECKUX
npoLieccax B HEKOTOPOW cTeneHn obycrnoBneHo NoBEPXHOCTHLIMU
ABNEHUAMMU.



Temnnepamypa 3amMep3aHuUs

TemnepaTypa 3amep3aHns — 3T0 t, NPU KOTOPOW MOFOKO
nepexoauT UX XXNOKOro COCTOSAHUS B TBEpJOe. t
3aMep3aHMs HopMaribHOro Moroka B cpegHeM MUHYC
0,55 °C.

3aBUCUT B OCHOBHOM OT KOHLIEHTPALMX NaKTO3bl U
PACTBOPUMbIX COSlen (BeLLeCTBa, Haxoasalmeca B MONokKe
B BUAe UCTUHHOIo pactsopa).

[Mpy NOBbILLEHWN KUCITOTHOCTU MONEKYNsipHas
KOHLIEHTpaLMsa pacTBopa MOBbLILLAETCS, 3TO NMPUBOANUT K
CHWXKEHMIO t 3aMep3aHns MOorokKa.

3aMeTHO NOBbLILLAETCS t 3aMep3aHusd rnpu pasdaBrneHnm
MOJ1I0OKa BOOOW (CyOQAT O HaTypasibHOCTM MOJSioKa —
Kpuockonnyeckun meton). B cpegHem npu nobaereHnmn B
MOJ10KO 1% BOAbl t 3aMep3aHua nameHsetcs Ha 0,005 °C.



llokazamesib npesioMsieHUSs

[lokaszatenb npenomneHuns
XapakTepmnayeTcsa OTHOLLEHNEM CUHYCa yrna
nageHnsl CBETOBOIO fyya K CUHYCY yrna
NperioMneHns CBETOBOIO ny4a.

[TokasaTtenb npenomrieHns npm 20 °C
kornebnetcs ot 1,344 0o 1,348.
CknagbiBaeTcqa U3 nokasartenen
npenomMneHnst BoAbl U COCTaBHbIX YaCTeEN
00e3)KMpPEHHOro octaTka MoSioka — KaseunHa,
CbIBOPOTOYHbIX DENKOoB, conen, HebENKoBbIX
a30TUCTbIX COEAUHEHNN U NPOM.

[To Benn4ynHe nokasaTtensi NpenoMIeHns
MOJI0Ka U MOJSTOYHOW CbIBOPOTKN MOXHO
KOHTPONMPOBaThb CcoAepXaHne B MOJIoKe
COMO, a Takxe 6enkoB 1 nakto3sbl. C
NOMOLLbIO pedpakTOMETPNYECKOrO MeToaa
MO>XHO OCYLLIECTBNSATb KOCBEHHbLIN KOHTPOIb
HaTypanbHOCTN MOJIOKa.




Tennogu3uyeckue ceoucmea

Hanbonee BaXHbIMU U3 HUX SBMAKOTCA yOerbHadA
TEN0EeMKOCTb, KOO PULIMEHT TENOMNPOBOAHOCTH
N TeMmnepaTyponpoBOO4HOCTU, KOTOPbIe CBA3aHbI
Mexay codbon COOTHOLLEHMEM

A
ad =
c:p

a — KOOPULUMEHT TeMNepaTyponpoBOAHOCTH,
M?/C;

A - KO3(pUUMEHT TennonposogHocTu, BT/m - K;
C — yaenbHas TennoemMKocTb, K /kr - K;

O - NIOTHOCTb, Kr/M°.

, rge



Tennogu3u4yeckue ceoucmea

YOernbHasi mernnoemMKocmb — 3TO KONMMYECTBO TEMSOThI,
Heobxoanmoe AN HarpeBaHUs eauHULIbI Macchbl BeLLLeCTBa Ha
OOWH rpagyc TemneparTypbl.

Ternornpo8odHOCMb — XapakTepuayeT NpoLiecc nepeHoca aHeprnm
oT bornee HarpeTbIX y4acTKOB Tena (BellecTBa) K MeHee HarpeTbIm
B pe3ynbTaTe TEMNMOBOro ABMKEHUS U B3aMOOENCTBUS
MukpodacTul. OHa onpenensieTca oTHOLIEeHMEM KonnyecTBa
TEennoTbl, TEPEeHOCUMON Yepes eanHULLYY NMOBEPXHOCTU B €ANHULLY
BpPEMEHM Npu TeMNepaTypHOM rpaaneHTe, paBHOM eANHULLE.

TemniepamyporpoeooH onnenensaer ¢ b Mporpesa 1nw
OXNaKOEHWUSA (BbIPABHN M, — ——ykTa. Eé
U3MepsIoT B M2/cC.
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1. XapakTepucTtmka AUCnepCcHbIX
CUCTEM.

. ®asa UCTUHHOro pacTBoOpa.
;. KonnoungHasa gasa.
+. Pasa amynbCcumn.



1 Xapakmepucmuka ducrnepcCHbIX
cucmem MOJIOKa

C (P13MKO-XMMMNYECKNX NO3ULIMA MOSOKO NpeacTaBnaeT
coboun nonuaucnepcHyto cmctemy. Ecnm ogHo BewecTso B
bonee nnn meHee pasgpodreHHOM (AUCNepPCHOM)
COCTOSIHUM pacnpenenieHo B Macce Apyroro BelecTsa, To
cUCTeEMY Ha3sblBalOT ducrnepcHou. PasapobneHHoe
BELLECTBO B 3TOM Cly4ae Ha3bIiBaloT ducrnepcHou ¢gha3odl, a
cpeny, B KOTOPOW OHO pacrnpeaeneHo — aucrnepcuoHHOU
cpedol.

Bce amucnepcHble cuctemMbl MO BENMYMHE YacTul
ancnepcHon dasbl M Mo CTeNEHN OUCMEPCHOCTU MOXHO
pa3genuTb YCNOBHO Ha 3 rpynnbl: rpydoaucnepcHsble,

BrIcoKkoHciepcHas 103...107!
CpennenucnepcHas 0,1...10
['pyOoaucniepcHast > 10



=CJIN CPABHUTb BEJIINYNHY HaCTULU INT1dBHbIX
COCTaBHbIX YacTen MOJI0OKa, a TaKXe uUx

pacnpegeneHue no pasmepam, To MOXHO caenaTb
BbIBOA:

XXUP NPUCYTCTBYET B MOJIOKE B BNAE XXUPOBbIX
LLIAPUKOB BENMTMYNHOWN B HECKONbKO MUKPOH Y
obpasyeT C Xuakon doazon Mosioka NPpUPOLHYHo
9MYIbCUIO;

benkn cogepxarca B MOMNOKE B KOMNMOWUAHOM
COCTOSIHUM 1 0BpasyoT C NinasMon MosioKa
KONnNouaHbIU pactBop. 1o ke OTHOCUTCA K
bonblien YacTun docdartoB KanbLUua v ap.
TPYOAHOPACTBOPUMbIX MUHEPATbHLIX COeANHEHUW;

MOJIEKYIbl NAKTO3bl MPUCYTCTBYIOT B MOJIOKE B
MONEKYNApHO-AUCNEPCHON popMe; CONnu
MUHEpParbHbIX BELWWECTB — B MOHHO-AMNCNEPCHOMN.
OHM 06pasyoT NCTUHHLIN PacTBOP.



Yemouluyueocmb ducriepcHbIX
cucmem

[Tloa yCTOMYMBOCTbLIO CUCTEMbBI NMOAPAa3yMeEBAETCHA CMOCOOHOCTb
COXPaHATb HEM3MEHHbLIM CBOE COCTOAHWE U NpeXxae BCEero
CBOIO CTPYKTYpY BO BCEM OObLEME.

MOJ'IeKyJ'IFIpHO- N MOHHO-AUNCIMNEPCHbIE CUCTEMbI ABJTAKOTCAH
paBHOBECHbIMU N TEPMOAUNHAMNYECKN YCTONYUBBIMW.

KonnonaHo-gucnepcHble CUCTEMbI B OTIINYNE OT UCTUHHBIX
pPacTBOPOB camu No cebe arperatMBHO HEYCTONYMBDI.
Pa3mepbl nx 4acTuL, MOTyT N3BMEHATBLCS Kak
CaMOMNpOon3BOSbHO, Tak U MOA BNUSHUEM BHELLIHUX (haKTOpPOB.
OOHOWM 13 NPUYNH HEYCTOMYMBOCTM KOMNIOUAHbBIX pacTBOPOB
ABMNSAETCA NX FETEPOreHHOCTb.

CnenyeTt OTMETUTb, YTO MPU CUHTE3E MOSNOKa Mexay
OTAENBHLIMU ANCNEPCHbIMU dda3zamMn yCTaHaBIMBAETCS TECHas
TO NPUBOANT K 06pasoBaHU0 eONHOU

CTEMBbI.




2. ®aza UCMUuUHHO20
pacmeopa

B Buae UoHHO20 v MOMeKyrspHO20 ONCNEPCHOTO PacTBOpa B MOMOKe
cogepxatbcsi conn Ca, Na, K, Mg, MOIOYHbIN caxap, a Takke
BOAOPaCTBOPUMbIE BUTAMUHbI, HEOENKOBbLIE a30TUCTbIE COeAUHEHMS,
opraHuyeckume KMcnoTbl, anbaernabsl u ap. Pasmepbl MOHOB conel
COCTaBNSAT MeHee 1 HM, MONeKysn nakTo3bl — 1-1,5 HM.

Bce conu Na 1 Ca gnccounmmpoBaHbl NpakTUYECKN HaLeso U
cogepxaTcsa B MOSIOKe B MIOHHOM cocTodAHMK. Xnopuabl K n Na
obycnosnmBalT OCMOTMYECKOE OaBreHNEe N 3NeKTPOoNpPoBOAHOCTb
MOJ10Ka, bocdraThl BXOAAT B COCTaB ero bydepHon cnctemsl. B MOHHO-
MOJIEKYNTAPHOM COCTOAHNN B MOJTOKE COLAEPKUTCS YacCTb LMTPATOB U
docdaTtoB Ca un Mg.

docdatbl Ca obrnagatoT manon pacTBOPUMOCTbIO U HE3HAYUTESTbHOM
CTeneHblo anccounaymn. Jinwb Hebornbllas YacTb X HAXOAUTCS B
NCTUHHOM pacTBope, a bonbLlas — B BUAE KooudHo20 pacmeopa.
Mexay HUMK yCcTaHaBNMMBAETCS paBHOBECUE

MonoyHbIW caxap, pacTBOPASACH B Nnria3Mme MOroka, obpasyet
MOJIEKYNSIPHbLIN pacTBop. OH coaepXnTca B BUae ruapartHbix a- 1 B-
doopMm, HaxoOsLLMXCA B paBHOBECUU: -NakTo3a [ B-riakTosa.
PaBHOBecKe 3aBUCUT OT Temreparypbl, HO OosbLLe COBUHYTO B
CTOPOHY [B-cpbopMbl, T.K. OHA fnyyLle pacTBopMMa B BoAe.



3. KonnouoHas ¢ha3sa

B konnongHo-gMcnepcHOM COCTOSIHUM B MOJIOKe HaxoasaTc4d
CbIBOPOTOYHbIE Benkun, KazenH n bonbLuasi Yactb pocartos Ca.

[1lo cBOMCTBAM 1 BHYTPEHHEN CTPYKTYpPE KOMnonaHble CUCTEMBI
OensaT Ha HeobpaTuMble (NMMOGOOHBbIE) U 0bpaTUMbIE (MMOUNBLHLIE).
Ecnn gucnepcrnoHHom cpenoun aBnseTcda soga — rmapodobHbIe U
rMapoMunbHbIe.

JTnopoOHLIe KonnonaHble cUCTEMbI HE 0bnaaatoT YCTOMYMBOCTLIO,
X YacTuubl HE CBA3bIBAKOT BOAY, CTabUNN3NPYOTCA 3a CHeT
BO3HMKHOBEHNSA OBOWNHOMO AfIEKTPUYECKOrO CIos Ha rpaHuue
pasgena gas. Cuctembl TepAOT CBOK YCTONYMBOCTbL NPU
0obaBneHnn ManbixX KOrIMYeCTB AN1EKTPONUTOB.

JTnopunbHble KonnongHble cuctemMbl 06nagaroT YCTONYMBOCTLIO, UX
auncrnepcHaa pasa cBsA3bIBaeT 3Ha4YUTENbHOE KOMYEeCTBO BOAbI U
obpasyeT BOKPYr YacTul, pa3BUTyo rmapaTHYIO (CONbBaTHYO)
0060ono4ky. CTabunnbHOCTb CUCTEM 3aBUCUT OT HaNU4ns rmgpaTHom
0DO0NOYKKN 1N 3apsiaa Ha NOBEPXHOCTM YacTu,

[MapodunbHbIe KONMMOUAHbIE CUCTEMbI KOArynumpyroT npu
nobarneHv 00NKITIONO KOoNMuudecTrA anektnonnta KonnoundHslia



CbieopomoYyHbie 6esnku

YacTunubl CbIBOPOTOYHbLIX OESNTIKOB MOSiOKa NpeacTaBrieHb!
OTAEeNbHbIMU MaKpoOMOSIEKYNaMun, a Takke nx auMmepamMmm v
nonumepamun. Makpomornekysbl 0efkoB CBEPHYThI B
KOMMaKTHble r1o0ynbl, UMeLLne oTpuLaTenbHbIN 3apsa v
O4Y€Hb MPOYHbIE DenKoBble 0HOOMNOYKMN.

O6nagatot 60MbLWON YCTONYMBOCTLIO B MOJSIOKE, HE
KoarynupyoT rnpu goctmxkeHnn NOT, XoTa npu NOHMXEHNN
pH obpasyoT accoumnaTtbl U3 HECKONbKUX MOHOMEPOB.

Bbligenutb benkn Monoka MOXHO nyTem yMmeHblleHNA NX
pacTBOPMOCTUN — BBEAEHNEM B MOJIOYHYHKO CbIBOPOTKY
OonbLLIOro Kofim4yecTaa AJ1IEKTPOJINTA, T.€. BblCaliuBaHNEM.

[Mpn HarpeBaHMN MOOKa A0 BbICOKUX t CbIBOPOTOYHbIE
6enkn geHaTypupytoT, 3aTeM arpermpyroT 1 YacTUYHO
Koarynmpytor.



Ka3euH

KasenH B MOJioKe cogepXntcda B Buae MOHOMEPOB
(PacCTBOPMMbIV Ka3enH) 1 B (oopMe NonMMeposB
(CyOMULIENNIAPHBIN 1 MULIENNAPHBIN KadenH). Muuennbl
KaszenHa obnagatoT cBOUCTBAMU r’MAPOJUITBHOIO 30114.

[Tlog 4encTBMEM CblYyXXHOro dpepMeHTa 30Mb KasenHa
nepexoauT B rernb HeobpaTnumMo, T.e. Ka3enH NPosIBIAeT
CBOMCTBa, nNpucyLme rugpodobHbIM Komnronagam.

Muuenna KasemHa COCTOUT U3 HECKONbKUX COTEH
cybmMmuuenn n uMmeeT novTtu cdrepunyeckyo dopmy.
Cy6M|/|uennb| npeacraBnalT coboun arperatbl U3 10-12
cyb'eanHNL, OCHOBHbIX dopakumMn KasenHa (O, B, X) v
npeacTaBnaT cobon YacTuLbl KaseHar- KaJ'IbLI,I/II/I-
docdaTtHoro komnnekca (KKOK).

(CXS] :082:B:X:3:] :3: 1)
dpakuymn KazenHa ceasaHbl pocdartom Ca.



Muuenna ka3eUHa
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Colloidal calcium phosphate Ca (PO,),

Q-

oa‘s2Cn
@ Ffcn =

0 " Submicelles (10 nm)

KCn

Micelles (20-300 nm)

(from Martin, 1999)




CmpoeHue muuesnsbli

[MapodoOHbIe ocTaTKn opakLmMM Ka3enHa HaxoasTCS
BHYTPW s14pa, a 3apsiXKeHHbIe rpynrbl — HA ero
NMOBEPXHOCTU. X-Ka3enH 3aHUMAET YacTb MOBEPXHOCTU
cybmuuennoi.

YcunueatoT rugpodunbHble CBOMCTBA CyOMULENS U
MULENN B LeNOM OPUEHTUPOBAHHbIE HAPYXY
rMMKOMaKponpoTenabl X-Ka3zenHa (Hecyuwme OCHOBHYHO
(l\ggcgy 3apsiga, T.K. cogepxaT 60rbLIOE YNCIOo rpynm

)

Cyomuuennbl 00beaAnHAKTCA B MULENTTLI C MOMOLLLIO
konnounaHoro gpocoara Ca. Cyomuuensnel ¢
He3Ha4YnUTeNbHbIM COAdEpPKaHMEM X-Ka3enHa unm 6e3 Hero
pacrofiaraloTca BHYTPU MULENSIbI, @ C BOMNbLLINM — Ha €ero
NOBEPXHOCTW.

[MopucTas CTpyKTypa No3BONSAET BOAE NPOHUKATb BHYTPb
MULIEN, NO3TOMY BOAA He TOINbKO OKPY>KaeT MULenny B

A
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dakmopbl ycmou4yuesocmu
MUuesis1 Ka3euHa

HaTtuBHbIE MULENSBI Ka3eMHa MMEKOT Ha NOBEPXHOCTU
3apsbkeHHble rpynnbl COO, PO, 2 1 BOKPYI HUX 9KBUBANEHTHOE
KONNYECTBO NONOXMTENBHO 3ap9|>|<eHHb|x noHos Ca, T.e. ABONHOW
anekTpudeckui cnown. lNonsapHele rpynnbl Ka3enmHa CBA3bIBAOT
MONEKynbl BOAb! (rmapaTtHasi 00oro4ka). OnekTpuyeckuin 3apsig
HaTUBHbIX MULENST OTHOCUTESIbHO Mar.

B cBeXXeM MOnoke cunbl 3NeKTpocTaTUYeCcKoro oTTankmBaHus
npeBanupyloT Hag cunamMmm MOSIEKYNSIPHOIO NPUTSKEHUS U
KONnounaHasi cuctema Mosfioka HaxoauTcsl B YCTOMYNBOM
cocTosiHuW. CnegoBaTteribHO, Ans TOro, YTobbl BbI3BATb
coeuHeEHNEe 1 Koarynsiuuo MuUenn KkasemHa, Heobxogammo
CHU3UTb UX OTpULATESNbHbIN 3apaa, T.e. NepeBecTn MULENNbI B
NOC (M30aneKkTpn4eckoe COCTOSAHUE) NN BNU3KOE K HEMY, U
pas3pyLnTb rmapaTHble 000NMOYKN.

B npakTtuke Koarynauuo KasenmHa OCyLLEeCTBNAKT, CHUXKas pH
MOJSIOKa nnn gobaensasa KUCNOTbl (KUCIOTHasA Koarynsauus), BHOCH
Cacl, npu HarpeBaHWM (TEpMOKanbLneBas koarynsuus) u
Cbl‘-ly>KHbII/I (PEPMEHT (CblYy>KHas koarynsaums). Muuennel kasenHa
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4 Pa3a aMynbcuu
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- Monoko aBnaeTca TMNM4YHOM NPUPOAHON 3MYIIbCUEN XKMpa
B BoAe. >Knposasi dasa HaxoguTcs B nnasme MOJSioka B
BUAE MerKuUx Kanernb (LUapukoB Xunpa) boree nnm meHee
npaBniIbHON OOPMbI, OKPY>KEHHbIX 3aLLUTHOW
nunonpoTenaHon o60no4Kon.

- ®usmnyeckasa ctabunbHOCTb XNUPOBbIX LLUAPUKOB
obycnoBneHa coctaBoM M 0CcobbIMM CBOUCTBaAMU UX

obo1o4ek.




CmpoeHue 060Js104KU XXUpo8o20
wapuka

BHYTpeHHAS MeMbpaHa — TOHKUM crnon (40 10 HM) NSIOTHO
npuneraeT K KpUCTanInM4yeckomy CIrio BbICOKOMMaBKUX
Tpurnmuepunaoos sgpa. AToT cnon obpasyercs n3
nnasmaTn4eckon memobpaHbl CEKPETOPHOW KNETKU
MOJMOYHOWN XXenes3bl B NMPOoLIEeCCE BbIBEOEHUA CEKPETA.

BHewHMN cnon 0060n04YKn COCTOUT U3 BOAOPACTBOPUMBIX
cdepunyeckmx nunonpoTengHbIX Muuenn pasfmyHoro
pa3mepa (oT 3 Ao 30 HM 1 bonbLue).

Obono4ka »XMpPoBOro LapuKa — 3TO CIOXKHAsA CMeCb
bernkoB, dochonmnnuaos, rMmMKonpoTeNJos.,
TPUrMMUEPNOOB, XOrNecTepuHa, uepebpasnaos, KAPOTUHA,
ButammHa A n gp. OHa coaepXxut psaa doepmeHTos. B
000ono4vke oOHapyXeHbl TaKKe MUKPOINEMEHTLI: Cu, Fe,
Mo, Zn, Ca, Mg, K, Nq, Se.



Moaenb CTPYKTYPbl 0005I04KHU

XXNPOBOro LUapuKa

AN

....'..":"..':-.\ l-.‘o. :“"
STnuyepudnoe ;.- 00 R

' L3
- ® .

L LAOpo.

1 — cnow
BbICOKOMMNaBKUX
rmuuepunaos;

2 — BHYTPEHHUIN CNou
(B OCHOBHOM
bernkoBbIn);

3 — HApYXHbIN Crion,
COCTOSALLUN U3
doocdonmnuaHo-
BenkoBbIX
KOMMJIEKCOB;

4 — rnapaTHbIN Crow.



PaKkTopbl YCTONYUBOCTU XKUPOBOU
3MYJ1bCUN

CTabunbHOCTb XNUPOBOWN 3MYNbCUX MOSIOKa
obycnaenuBaeTcsa TepMoaANHAMNUYECKUMN N CTPYKTYPHO-
MEXaHNYEeCKNMUN (paKkTopamMu.

[ maopognHamMmnyecknm — Hanmyme gBONHOro
3NIEKTPUYECKOrO Crosi U rmapaTtHon oboroYkn. Ha
rpaHuue pasgena gas Mexay wapukamm Xupa
OENCTBYIOT 3NEeKTpOoCTaTu4ecKmue Cusbl OTTarkKnBaHus,
KOTOpbIE MPeBbLILLIAT CUNbl NPUTSKEHUS. [napaTHas
oOornoyka okasbiBaeT AONOSIHUTENbHOE
ctabununanpytouliee OencTeme.

BTopbiM dpbakTopoM ABNSETCH co3gaHue Ha rpaHuue
pasgena das CTPYKTYpPHO-MexaHN4YecKkoro bapbepa.
OBO0MNoYKN XXNPOBLIX LLAapUKOB 0bragatoT NoBbILLEHHOW
CTPYKTYPHOW BA3KOCTbIO, MEXaHNYECKOWN NPOYHOCTLIO U
YNPYroCTbiO U CRyXaT CTPYKTYPHO-MEeXaHNYECKUM
bapbepom, NPENATCTBYOLWNM CIUAHUIO LLIAPUKOB.



Ponb XXUPOBbLIX LUAPUKOB

Pa3mep N KOJTMYECTBO XKNPOBbIX LHAapMKOB B MOJ1OKE
HEMNOCTOAHHbLI N 3aBUCAT OT MHOI'NX CbaKTOpOB.

B 1 mn monoka cogepxutcsa 1,5-3 MnpAd. X.lw. AMamMeTpom OT
0,1 40 10 MKM 1 bonbLue. Paamepsbl )KMPOBbIX LLAPUKOB
nrpatoT 6OMbLUYIO POSib U UMEIOT NPaKTUYECKoe 3HaYEeHne —
onpeaensoT cTeneHb nepexoaa Xxupa B NpoaykT npu
NPOun3BOACTBE CMMBOK, Macna, cbipa, TBOpora u T.A.

[1na coxpaHeHnsi 060no4Ykn HEOBXOANMO COKpallaTb A0
MUHUMYMa MEXaHUYECKNE BO3OENCTBUA NP
TpaHCNOPTUPOBKE, XpaHeEHUN U 0OpaboTke, nsberaTtb ero
BCNEHUBAHUS, NpaBuibHO MPOBOAUTL TEMNOBYO 06paboTKy,
a Takke NpMMeHATb AOMNOMNHUTENbHOE ANUCneprmpoBaHue
Xupa nytTem romoreHu3sauum.

dunanydeckasa ctabunbHOCTb X.LU. B MOJTOKE Y MOJIOYHbIX
npoAaykKTax, X NoBeaeHME Npu OTCTOE CIINBOK U
TexHonorn4yeckom obpabotke B OCHOBHOM 3aBUCAT OT
cOoCTaBa M CBOUCTB nX 0D0noYexk.



