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Beryn

JlaGopaTopHuii TPaKTUKYM € OOOB’SI3KOBOI0 YAaCTHHOI  HAaBYAJIBHOI
mucruiuriag "XapuoBa xXiMmig" BIAMOBIAHO 10 poOOYOi HaBUYAJIBHOI TIPOTPAMH,
po3po06sieHOi Ha OCHOBI 3arajibHUX IMOJIOKEHb MPO  MOAYJIbHO-PEUTHHTOBY
TEXHOJIOT1I0 HAaBYaHHS Ta CKJIAJEHy Y BIIMOBIIHOCTI O CY4aCHOTO PIBHS PO3BUTKY
XIMI9YHO1 HayKd 1 BUMOTaM, SKi TPEICTaBIeHI JO0 MiATOTOBKH (DaxiBIiB Xap4OBOi
1H)KeHepii BUCOKOT KBasi(ikarrii.

MeToro BUKOHAHHS Kypcy JabOpaTOpHUX POOIT € O3HAHOMIICHHS 3 METOJaMu
BU3HAYEHHSI BMICTY B CHPOBHHI Ta MPOJYKTaX XapuyyBaHHs HYTPIEHTIB; OBOJIOAIHHS
HAaBUYKAMHM CHCTEMHOI'O aHali3y $KOCTI CHPOBHMHHM Ta TNPOAYKTIB, HaBUYKAMU
IPOBECHHS JJaOOPaTOPHUX JIOCHIIB, BUKOHYIOUH 5IKi, CTYJIEHTH OCBOIOIOTH TEXHIKY
MOBOJKEHHA 3 XIMIYHUMHU pPEaKkTUBAMH 1 TNpWIaJaMu, NPUHAOMH TMPOBEICHHS
XIMIYHUX oOTmeparif, MeToau OOpPOOKH MOCTIAHUX [aHWUX, BYATHCSA 3ICTABIATH 1
aHaJ13yBaTH PE3yIbTaTU JOCTIAIB 1 pOOUTH BUCHOBKHU

JlaGopatopHi poOOTH 3 Xap4yoBOi XiMii 3rpyIOBaHl 3a TAKUMHU PO3iIaMU M€l
JTUCHUUIUIIHA: O1IKOBI PEYOBHMHM; BYTJICBOJIM; JIIMIAM; BITAMIHU; BOJIa B Xap4YOBUX
npoayktax. [lociiIoBHICT, BUKOHAHHS pOOIT BKa3aHa B Ta0iuill 1.

Tabauys B.1 — Knacudghikayis pobim 3a nanpsamamu nio2omosKu

Ne Kinpkicth
Hazsa po6otu
/1 TOIUH
1 |Meroau BU3HAYEHHS MacOBOi YaCTKU BOJIOTH B Xap4OBUX MPOAYKTaxX 2
2 |BusHaueHHs (QyHKIIOHAIBHUX BIACTUBOCTEH OLIKIB 2
3 MeTtoau BU3HAYEHHSI MaCOBOi YaCTKU a30TUCTHX PEYOBUH B XapUOBUX 5
MPOAYKTax
4 |Metoau nociikeHHs (Pi3MKO-XIMIYHUX XapaKTEPUCTUK XapUOBHUX KUPIB 2
5 |Meroau BU3HAUCHHSI MACOBOT YAaCTKH KUPY B XapUOBHX MPOJIYKTaX 2
6 |MeToau BU3HAYEHHSI MacOBOI YaCTKH JIAKTO3W B MOJIOIII 2
7 |Metoau BU3HaYeHHSI MacOBOI YaCTKU caxapo3u y XJi0600yT0uHUX BUPOOax 2
8 Metoau BU3HAYEHHS MacOBOi YaCTKU aCKOPOIHOBOI KUCIOTH B XapuyOBUX 9
MPOJIYKTax Ta CHPOBUHI

MeTtonuku Bcix Ja0OpaTOPHUX POOIT € UYITKO CTPYKTYPOBAaHMMHU Ha Taki
YACTUHU: TEOPETUYHA, EKCIIEpUMEHTANIbHA 1 KOHTPOJbHI 3anuTaHHsa. Onucy KOXHOi
poOOTH TEpenyoTh TEOPETHYHI BIJOMOCTI, IO TO3BOJISIE TIPOBOJUTH JIAOOpAaTOpHE
3alHATTS HE3aJeKHO BiJl 1HIIMX BHJIB 3aHATH (Jekuiil). BxmtoyeHHs B omuc pooit
TEOPETUYHUX BIJIOMOCTEH 361JII)IHy€ iX HaByYalbHMH TOTEHI{AN 1 JO03BOJISIE
BUKOPHUCTATU JESKI 3 HUX B SKOCTI €IMHOTO BUIY 3aHATTS 3 TEeMH. 3a TaKUMHU
poOoTaMu TEOPETUYHI BIIOMOCTI B i METOIUWIIl HABOJSATHCA B PO3IMIUPEHOMY
BapiaHTi. B eKkcrnepuMeHTalbHIM YacTHUHI pOOOTH OMHUCYETHCA IMOCIHIIOBHICTh
BUKOHAHHSI JIOCHIAiB. HampukiHili K0>XHOI poOOTH HaBeJAEHUW TepesiK MUTaHb IS
MEepEeBIPKU 3HAHb CTYJICHTIB.



MeToan4Hi BKa3iBKH 10 BUKOHAHHS

JIa0OpaTOPHUX POOIT i 0(pOPMJIEHHH 3BITY

[lepen nabopaToOpHUM 3aHATTSAM CTYACHT MAa€ O3HAMOMUTUCH 3 HOTO 3MICTOM;
BUBUUTH TEOPETUYHI OCHOBH METOJYy Ta METOAMK, SKI € HEOOXITHUMHU MJis
IPOBEJACHHS POOOTH; TMEPEBIPUTH CTYIIHb CBO€I MIATOTOBIEHOCTI JIO 3aHATTS,
BIJIMOBIBIIN Ha KOHTPOJIbHI 3alIUTaHHs, 1110 HABEICHI 0 KOXKHOI TEMH.

Jlo mouatky mabOpaTOpPHOTO 3aHATTSA CTYJAEHT TIOBMHEH MIArOTYBaTU
MPOTOKOJI, 1[0 MICTUTH TaKl JaHi:

— HOMEp 1 Ha3Ba PoOOTH;

— J1aTa IPOBEACHHS 3aHITTS,

— MeTa podoTH;

— CyTh METO/Jly aHaJi3y, 1110 BUBYAETHCA, T YMOBHU HOTO MPOBEACHHS (TOYHICTh
3Ba)XyBaHHsS, HeoOXigHa TemIeparypa, JOAaTKOBI pO3paxyHKH, JIOMYCTUMI
PO3XOJKEHHS MIXK TTapaJieIbHUMU BU3HAYCHHSIMU Ta 1HIIIE);

— HeoOX171H1 (hOPMYJIH Ta MOSCHEHHS MPUWHATUX YMOBHHUX MTO3HAYEHb.

B xon1 BUKOHaHHS pOOOTH MPOTOKOJI JOTIOBHIOETHCS HACTYITHUMHU JIaHUMH:

— Ha3Ba OJIEP’KaHOTO JIJIs1 pOOOTH 3pa3Ka MPOAYKTY;

— pe3yibTaTU CIIOCTEPEKEHD;

— HEe0OX1/1H1 po3paxyHKH (a00 craTucTUuHEe 00poOKa pe3ynbTaTiB);

— aHaJ3 O/ICPKAHMX JTaHUX Ta BUCHOBKHU.

[IpoTokos poOOTH MIAMUCYETHCS BUKJIAaue€M HAMPUKIHI 3aHATTS HICIS TOTO,
AK CTYJIEHT 3aBEPIIMB €KCIIEPUMEHTAIbHY YaCTHHY POOOTH, BUKOHAB yci HEOOX1JH1
PO3paxyHKH 1 3p0OMB BUCHOBKH.

Ha ocHOBI IpOTOKOIY CTYAEHT 1HAMBIAYaIbHO OPOpPMIISE 3BIT 3 1a0OpPaTOPHOI
pobotu nuctax dpopmary A4 3 0IHOTO OOKY JIMCTA 32 HACTYITHUM 3MICTOM:

1 Meta po6oTH (HaBOJUTHCS 0 KOXKHOI JIaOOpaTOpHOi poOOTH).

2 KopoTki TeopeTuyHi BiAOMOCTI (i3 HaBEACHHX JO KOXHOI J1abopaTopHOi
poOOTH TEOPETUUHHUX B1IOMOCTEH, CTYJACHT BUOMpPAE HAWBAKIIUBIIII TyHKTH).

3 ExcnepumenTanbHa yacTUHA:

3.1 Hazsa mocminy

Xia 1 1aHi 1ociay

3 HaBeIEeHOI B METOJHUII MOCIIIOBHOCTI BUKOHAHHS JOCHIAY 1 3aluCiB B
pobouOMy 301IUTI BUOpATU KOPOTKY 1H(POpMAaIlito, 110 BiIOOpaKaE :

— YMOBH MPOBEAEHHS A0CIAy (KOHLIEHTpalli peyoBHH, TeMIiepaTypa 1 T. 1.,
3BEpHYBILU yBary Ha CTaJICTh IIUX MapaMeTpiB ado iX 3MiHY);

— OCHOBHI €Taru MpPOBEJEHHS €KCIIEPUMEHTY (OMUC MOCIIIJOBHOCTI BUKOHAHHS
JOCITIaY).

Hani nmochigy odopmisitoTbess ab0 'y BUIISAI TaOnuib abo y BUIIISAL
KOPOTKOT'O OIUCY CIIOCTEPEKEHbD.

3.2 Po3paxyHoK 1 aHami3 JaHuX, ab0 aHali3 pe3ybTaTiB COCTEPEKEHD

HaBoasitbest po3paxyHkoBi (OpMysd B 3arajbHOMY BHIVIAJlI, BKa3yeTbCs
MOCJIIIOBHICTh 1X TIepETBOPEHHS. UKCeNbHI 3HaUYCHHS yCiX BEJIMYHH M1CTaBISIOTHCS
B PIBHAHHS 3 ypaxXyBaHHSM iX pPO3MIpPHOCTI. BiAMmoBigHO 10 BUMOT OYIyHOThCS
rpadiku.



3.3 BUCHOBOK pOOWTBCS 3a KOXHUM JOCIIIOM SIK KOPOTKE Yy3araJbHEHE
MIOBIIOMJICHHS ITPO OTPUMAHUI pE3yNIbTaT.

[ToBHOMY 3BITY PO BUKOHAHHS BCIX IepeadadyeHux JIabopaTOpHUX POOIT Mae
nepeyBaTi TUTYJILHUHN apKylll, 3pa30K 0OPMIICHHS JUB. HIDKYE B TOJATKY b.

3BiT Mae Oytu odopmiieHsb BianosimHo a0 JCTY 3008-95 3 omHoro Ooky
apkyma ¢opmaty A 4 (mons: BepxHe, HUxHe, JiBe —20 mM; mpasi— 10 mm)
qopHIWIOM abo macTtoro. Homep CTOpIiHKHM MPOCTaBIAIOTh apaOChKUMHU IUppamMu y
MpaBOMY BEPXHBOMY KyTi CTOpIHKM O€3 Kpamkud B KiHII. TUTYyIbHMIA apKyml
BKJIIOYAIOTh JI0 3arajbHOi HyMmepalii CTOpiHOK. Po3minu, miApo3dind, TyHKTH,
HiAMYHKTH HyMEPYIOThCS apaOChKUMU JliTepamMu. 3MICT poOOTH pPO3TAIIOBYIOTh Ha
OKpeMiil CTOPIHII MiCAs TUTYJIBHOTO apKylia. Y KiHII poOOTH HEOOXiTHO HAaBECTU
nepesnik BUKOPUCTAHOT MiJl Yac BUKOHAHHS JJAOOPATOPHOTO IUKITY POOIT HaBYAIbHOI
Ta MeroAauuyHoi miTeparypu. OdQopmileHHS NOCHIAHHS Ha JKEpPeJo JTepaTypu
MOBMHHE BIANOBiIATU Horo Oi0miorpadgiyHOMY OMHMCY 3TiIHO 13 UYUHHUMH
cTaHjapTaMu 010110T€YHOT Ta BUJABHUYOI CIIPABH.

IIpaBuiia TexHiku 0e3neKku mijx yac podoru B J1adboparopii

JlaGopaTtopHi 3aHATTS MPOBOJATHCS IIiJI KEPIBHUIITBOM BHKJIajadya Ta
nabopanTa. llepen modarkoMm J1Ta0OpaTOpPHUX 3aHATh CTYJEHTH MPOXOASThH
IHCTPYKTaX 3 TEXHIKM O€3MEKH, SIKUKA O(OPMIIIOETHCS Yy CHELIAIbHOMY >KypHAIi.
Kpim Ttoro, mig 4ac KOXHOI poOOTH BOHU OJEPKYIOTh YCHHM I1HCTPYKTaXX BiJ
BHKJIa/1aya.

CryneHTH HeCyTh AMCIUIUTIHAPHY BIAMOBIIANBHICTD Y pa3l HEJOTPUMAHHS
BHUMOT 3 OXOPOHH TIpaIlli, TEXHIKK 0€3MEKU Ta MPOTUIIOKEKHOI MTPOPITAKTUKH.

[IparroBatu B 1abopatopii CTyIEHTH MOBUHHI HAa TOCTIMHOMY POOOYOMY MICTi
TITBKM B XaJiaTax, 3aCTEOHYTHUX Ha BCi I'ya3uku. Bojoccs mae Oytu migibpane mina
KOCHHKY UM IIaMOYKY.

[lin yac BUKOHAHHA J1A0OPATOPHUX POOIT HEOOXITHO JTOTPUMYBATHUCS
HACTYIHUX Npasui pooomu 3 XiMiyHUMU PeaKmueamu.

1. O6epekHO MOBOJUTHUCH 3 XIMIYHUMHU PEAKTUBAMMU:

— YHHKATH TOTPAIUISTHHS I[IUX PESUYOBHH HA PYKH, HE TOPKATHCS HUMH OOJIHIYS
Ta O4Yei, MiCs pOOOTH PYKH CHiJl PETENHHO BUMUTH;

— He NpoOyBaTH XIMIYHI PEaKTUBU HA CMaK;

—yCl pEYOBMHHM CJiJI HIOXaTH JyKe€ OOEpeKHO, HE HAXWISIOUUCh HaJ
MOCYAMHOIO Ta HE BIMXAIOUM Ha MOBHI I'Py/IM, a COPSIMOBYIOUH 0 ceOe Mmapu 4u razu
PYXOM PYKH,

— HE KOPHUCTYBATUCS HEBIJOMUMH peakThBamMu (0€3 HamMCiB 1 ETUKETOK);

— HISIKMX PEYOBHH 3 JIA00OPATOPIl He ModCHaA Opamu 0000MY.

2. PeakTuBU 171 TOCTIIB CiIifl OpaTH JUIE B TUX KIIBKOCTSX, K1 3a3HAUYCHI B
meroauii. Cyxi peakTHBH i OpaTH 3a JOMOMOIOIO IIMATeNsl, PO3YMHH — MIMETKOIO,
JUTSI KOSKHOTO PEaKTUBY HEOOX1IHO MaTH OKpeMHUi mmatesb ado minerky. Habuparu
OTpYHHI Ta inKi piAUH B MINETKH HE POTOM, a 3a JIONOMOrOK TyMOBOi TpYIIIi.
[ToapiOHIOBaTH CyXi YT MOXHA JIMILIE B 3aIO0O1KHUX OKYJsgpax. bpaTu TBepauii 1yr
TUILKY MIHIETOM a00 IIUMIIMHU.

3. Hapnmumok peakTuBy HE BWJIMBATU 1 HE BUCHIATH Ha3aj B MOCYI, 3 SKOTO
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BOHHM B3$Ti; MOMIIIATU B TMOCYX A 31MBY a00 CIyCKaTH 13 CTPyMOM BOAHM B
Ka”ai3awio.

4. JlorpuMyBaTHCs 00EPEKHOCTI B pOOOTI 3 PO3UYMHAMHU KUCIIOT, JIYTIB M 1HIITUX
iIKUX piIvH:

—TOTYIOYM PO3YMHHM CIPYaHOi KHCIOTH HEOOXITHO JHUTH KOHIEHTPOBAHY
KUCIIOTY y BOJy, a HE HaBMaKH, OCKUIbKH, BHACIIJIOK CHJIBHOTO MICLIEBOIO
pO3IrpiBaHHs, MOXJIUBE pO30OpU3KYBaHHSA KUCIOTH. KpiM TOoro HeoOXigHO
KOPHCTYBATHUCS TOHKOCTIHHOIO CKIITHKOIO 200 (happopoBUM MOCYI0M;

—Yy pa3l momajgaHHsS KUCJIOTH Ha MIKipy a0 CIM30BI OOOJIOHKH CIOYATKY
IPOMUTH ypa)xX€He MICIE BEJIMKOI KUIBKICTIO BOAM, a TMOTIM PO3YMHOM COJHU
(riZpokapOoHaATy HATPIIO);

— Yy pasi nomnajaHHs JIyTy Ha MKipy abo cian30Bl 000JOHKU CIIOYATKY MPOMUTH
YpaKE€HE MICIIe BOJIOIO IO TUX Tip, TIOKU JIISHKA HE MepecTaHe OyTH CIM3BKOIO, a
MOTIM PO3YMHOM OLITOBOi KMCIIOTH.

5. [IpoBeaeHHs A0CHIAIB y OpyIHOMY Ja00PATOPHOMY MOCY/ 11 3a00POHSIETHCSI.

6. HarpiBatoun pianHM, HEOOXITHO TpUMATH MPOOIPKY OTBOPOM BiJ cebe i
JOAeH, 10 3HaxoAAThCs mopyd. He HaxumisTHCs Haa MOCYyIOM, B SKOMY LIOCh
KUIUTh Y4 B AKUN HATUBAETHCS P1AMHA, OCKUTBKH OPU3KH MOXKYTh MIOTPAIIUTU B OYi.

7. Kareropuuno 3a00poHsSIEThCS HarpiBaTd ab0 OXOJIOJKYBaTU Oy/b-sKi
PO3YMHU Y TEPMETHYHO 3aKPUTUX MICTKOCTSX, a TAKOXK 3aKPUBATH KOJIOU 3 rapsivaoro
PIAMHOIO.

8. IlepenocuTn mocyn 3 rapsAyor0 PiAWHOK TpeOa BHKOPUCTOBYIOUU PYILIHHK,
TPUMAIOUM IMOCYJAMHY 00OMa pyKaMmH: OJHIEI0 — 3a JHO, IHIIOK — 3a TOPJIOBHUHY.
Benuki XiMI4HI CTakaHW 3 PIAUHOIO MOTPIOHO MIJHIMATH JIMIIE ABOMAa PyKamH Tak,
1100 BIAITHYTI Kpai CKJISTHKA OMUPATUCS HAa BKa31BHI MabIIl.

9. PoGoty 3 nmerkuMu pedoBMHaAMHU (eTepoM, OCH3EHOM, aIleTOHOM Ta iH.),
KOHIICHTPOBAaHUMH JIyraMH Ta KHUCJIOTaMH TPOBOJUTH aKypaTHO 1 MiJ BUTSKHOIO
madoro, He 3JIMBATH iX B KaHaJIi3allii0 0e3 MOMepeIHbOI0 PO3BEACHHS.

10. PoGoTy 3 JIeTKO3aMUCTUMHU PIAMHAMH BECTH T BUTSKHOIO madoro Ta
MoJaJli BiJi HarpiBaJIbHUX MpWIAiB. Y pasi 3aropaHds coupty, edipy Ta IHIIUX
JIETKO3aMUCTUX P1IUH HE TACUTH MOJIYM Sl BOJIOIO, @ CKOPUCTATUCS ITICKOM.

11. OGepexxHO TpaIoBaTH 31 CKISHUM JA0OPATOPHUM IOCYJIOM, IIO JIETKO
0’eTbes. Pemtku modbutoro 1abopaTopHOTO CKIISTHOTO MOCYAY CJIiJI PETEIbHO 3MICTU
y cneuianbHuid 30ipHUK. CHUpOBUMHY 4M HamiBpaOpuKaTH, Y AKI MOIJIA MOTPAUTH
CKJISIHI YJIaMKH, HEOOX1JHO BUKUHYTH Y CIIEL1alIbHUNA 301pHUK.

12. Heraiino npuOpaTu yce mpoJjuTe, po30uTe 1 MpOoCUIlaHe Ha CToJiax abo Ha
M1171031 B JIabopaTopii:

— SIKIIO KUCJIOTa MPOJUIIEThCA Ha CTi @00 Ha MijyIory, i CJIiJl HeUTpasi3yBaTh
JyroM abo cojom0;

— MEPKypii, MPOJUTUNA B pe3yjabTaTi MOJOMKH TpuiagiB abo po30uTTI
TEPMOMETPIB, 30MPAIOTh 3a JIOMOMOTOK aMajbraMOBaHUX IUIACTUHOK 3 Miai abo
01101 XKecTi.

13. V nocnigax 3 BUKOPUCTAHHSIM €JIEKTPONPHUIIAIIB HEOOX1THO MEePEKOHATUCS
B iX CHOpaBHOCTI, MPaBUIBHOCTI MIAKIIOYEHHS JO EJICKTPOMEpPEeXi Ta KOHTYPY
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3azemsieHHs. [lin vac BUKOHaHHS pOOOTH HE MOXKHA TMEPEHOCUTH YBIMKHYTI
CJIICKTPOTIpMIIAIM Ta 3aiumark ix Oe3 Hammamy. Y pasi mepepBu B Iojaadi
€JIEKTpOEHEePTii BC1 MPUCTPOT MAIOTh OYTH HETaitHO BUMKHYTI.

14. Tlicns 3akiHUYeHHS poOOTH B Jjaboparopii HEOOXiTHO BHMKHYTH BCl
CJIICKTPOTIPUIIAI, SKUMH KOPHUCTYBAJIHCS, BHUTSDKHY Imady, BOIy, MPUOpaTH CBOI
poOoui MicIs Ta 3/1aTu iX JJabopaHTOBI abo 3aBigyBauy Jaboparopii. OOOB’SI3KOBO
PETEILHO BUMHUTH PYKH.

[Ipo yci BuUmMagku BIAXWICHHS B HOPMAaJbHOTO X0y JabOpaTopHOrO
3alHATTSA, MOPYIICHHS JaHUX TMpaBWJ, TOBIIOMIIATH TMEpPeayciM BHUKIIAJaueBi,
4eproBoMy Jab0paHToOBI a0 3aBiTyBaveBi JaOOpaTOpiELO.

3 METOI TPOTHUIOXKEKHOT Oe3mekn XiMmiuHa JabopaTtopis 3abe3medeHa
BOTHETACHUKAMHU, SIIIUKAMU 3 ITCKOM, KoBapaMu. HeoOxigHO 3HATH, J1e 3HAXOATHCS
MPOTUIIOKEKHI 3aCO0M 1 TMOPSIIOK TEPMIHOBOI eBakyallii 3 jaboparopii mia dvac
MOXKEXKI.

VY ximiuHiil naboparopii € anteuka. KoxkeH CTyleHT MOBHHEH BMITH HaJaTH
MepIy JOJIKAPCHhKY JIOMOMOTY MOTEPIiJIOMY, OCHOBHI €Talld K01, B 3aJIEKHOCTI BiJl
BHJIy HEIIIACHOTO BUTIAJIKy HaBeJieH1 B TaOIuII 2.

Tabnuys B.2 — Haoanwns nepwioi donomo2u 6 pe3yibmami HewacHo2o UnaoKy

ITonis | Tepma onomora

OIIIKHA

I- i cTyninb HaknacTu Bary, 3MoueHy eTui0BUM criuptoM. [loBTopuTtn
(TTO4epBOHIHHS) 3MOYYBaHHS.

I1- i1 crymins (myxupi) Te x came. O6pobsaTu 5% -M pozunHom KMnO4 abo 5% -m

PO3YMHOM TaHIHY.

[11- i1 crymins (pyiinyBanHs | [lokpuTH paHy CTEpUIBLHOIO MOB’S3KOI0 1 BUKJIUKATH JIKapsl.
TKAHHUH )
Oniku kucnoramu, xjopoMm | [IpoMuTu omik BEIUKOIO KUIBKICTIO BOAU, TOTIM 5%- HUM

abo 6pomMoM po3unHoM NaHCOs3
Ormiku Jyramu ITpoMuTH psiCHO BOAOIO.
Omniku oueit [pu omixy kucnoramu npoMut 3% -m pozunHoM NaxCOgz. [Ipu

OINIKY JIyraMH 3acTOCOBYBaTu 2% -il pO34nH OITOBOI KHCIOTH

OTPYEHHA
IlonananHs igKuX pe4oBUH | Y BHIAJKY IONAJAHHS KMCIOTH — BUIIUTH KallIKy 3 OKCUAY

B POT i OpraHu TpaBJIEeHHS | MarHilo; y BUMAJIKy MOMaJaHHs JIYTy — BUITUTH PO3YMH JUMOHHOT
KHUCJIOTH 200 AyXe po30aBiieHOi OITOBOI KUCIIOTH.

OTtpyeHHs TBepAUMH 200 Buknukaru 6moBoTY, BUnmBIiu 1% -it po3uunn cynsdary mimgi(Il)
PIIKUMU pPEYOBUHAMHU CuSOg4

OTpyeHHs razamMu [Torepmisoro HeraitHO BUBECTH Ha CBIXke MOBITPSI.

ITopi3u mkipu Pany npose3indikyBaTH po3unHOM NEpMaHTaHaTy KaJito abo

CIUPTOM, 0OpOOUTH 3 KpaiB H0/I0M 1 repeB’si3aTH OUHTOM 200
3aKJICITH JIEMKOIUTaCTUPOM. Y pa3i HaMipHOT KpoBOTEUl
HAKJIACTH JUKTYT

[TorpannsHHs cTOpoHHBOTO | CTOPOHHE TiJO BUAAISIOTH CTPYMEHEM PO3UHMHY OOPHOI KUCIIOTH
Tija B 04l a00 YuCTO1 BOJIM, CIIPSIMOBYIOUYH HOTO BiJ] BUCKA JI0 HOCA, 1 AKIIIO
HE BJIA€ETHhCS BUIAIUTH — HETAWHO 3BEPHYTHUCS JI0 JiKaps
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Jlaboparopna podora Ne 1
MeToau BU3HAYEHHA MACOBOI YaCTKH BOJIOTM B Xap4YOBHX MPOAYKTAaX

1.1 Meta poboTHu:

3aCBOITH TEOPETHUYHI OCHOBH BHU3HAUEHHSI MAacOBOi YacTKA BOJIOTH B
XapuoBUX TMPOJAYKTaX Ta ONaHyBaTH METOAMKY BHU3HAYEHHS MAacOBOi
YacCTKMA BOJIOTU BHUCYIIYBAHHSM JI0 TOCTIMHOI MacH, MPUCKOPEHUM Ta
€KCIPECHUM METOJIAMH y CHUIKUX MPOAYKTaX; BUSHAYUTH MACOBY YaCTKy
BOJIOTH IIPUCKOPEHUM METOJIOM BHUCYIIYBaHHS y cymmibHIN madi CELL —
3; TOPIBHATH pe3yJbTaTH AOCIIIXKEHb 3 BHUMOTaMH CTaHAAPTY Ta
3pOOUTH BHCHOBOK IPO BIAMOBIIHICTH Xap4OBHUX MPOJIYKTIB Ta CUPOBUHHU
BHMOTaM HOPMAaTHUBHOI JOKYMEHTAIT].

1.2 TeopeTnuHi BigomocTi

Bonga € BaxJIMBOIO CKJIaJJOBOIO XapyoOBUX INPOAYKTIB. BoHa MicTUTBCS B
POCIMHHUX 1 TBAPUHHUX MPOJYKTaX SK KIITUHHUH 1 MO3aKJIITUHHUM KOMIIOHEHT, SIK
JUCIEPryBajbHE CEPEIOBUINE 1 PO3UYMHHHUK, IO 3YMOBIIOE KOHCHUCTEHLIIO 1
CTPYKTYpPY XapyoBUX IHpPOAYKTIB, BIUIMBA€ Ha iX 3O0BHIIIHIA BHUIJIAJ, CMaK Ta
CTIMKICTh MPOAYKTIB B Ipolieci 30epiranHsa. KuUIbKiCTh BOJOTM B MPOAYKTI BU3HAYAE
HOTr0 eHepreTUYHy LIHHICTh, OCKUIbKH YMM OlUIbllI€ B HBOMY MICTUTBCS BOJIU, THM
MEHIIIE KOPUCHHX CYXUX peuoBHH (OUIKIB, JKMpIB, BYIJICBOMIB Ta iH.) B OJMHMIII
MacH. 3 BMICTOM BOJIM TICHO IOB’si3aHa CTIMKICTh NPOAYKTY MijJ Yac 30epiraHHs Ta
HOT0 TpaHCIOPTAOEIBHICTh, a TAKOXK MPUAATHICTH 0 MOAAIBIIOT EPEPOOKH, TaK SIK
HaJUIMILIOK BOJIOTHU CIIpUsie epeliry epMeHTaTUBHUX 1 XIMIYHHMX PEaKiii, aKTUBI3y€E
JUSUTBHICTh MIKPOOPTaHi3MiB, B TOMY YHCII TaKWUX, SIKI MPU3BOJATH 10 TICyBaHHS
MPOAYKTY, 30KpeMa HOro IUNCHABIHHA. B 3B’S3Ky 3 IIUM BMICT BOJIOTH B TPOJYKTI
BHU3HAYA€ YMOBH Ta CTPOKU HOTO 30€piraHHs.

[TOKA3HUKHU BMICTY BOJJU B XAPUOBUX ITPOAYKTAX

BwmicT Bosiorn y matepiaii XapaKTepu3yeTbCsl MOKa3HUKOM MACOB80i YacmKu

sonoeu W — 11e BUpaXkeHe y BIJICOTKaX BIIHOIICHHS PI3HUII MacC 3pa3Ka MPOAYKTY JI0 1

MICJsl BUCYUTYBAHHS 1O MACH 3pa3Ka 10 BUCYUIyBaHHS

)nl - ’7?2
W=—x100%

my ’ (l ) 1)
oe nmi —maca HasastCKu 0o BUCYULYBAHHAL, 2, M2 —maca nasascku nicius BUCYULYBAHHA, 2.
MacoBa yacTka BOJIOTM B XapuyOBUX NPOJAYKTaX 3MIHIOETHCS B IIMPOKUX
Mexax, %:

M'SACO.........uuu...... 65...75% MOTOKO.d..........ovv....... 87...88%
YACHUK. ................ 65% O2IDKU......vveeeeeveannn. 90%
XTEO...cvveareaannnen. 35...50% MEOD.....ccvvveaaeeaaneenn. 20%
@pykmu, 080Ui..... 65...95% MAP2APUH................... 16...17%
bopouito............. 12...15% Kaea y 3epHax............. 5%

cyxe MOJOKO......... 4% YYKOP-NICOK............... 0,14...0,15%
nu8o, COKU............ 87...90% ONUES..vveaieaaia e 0,1%

cup meepouii........ 37% 8epuUIKoBe MAco........ 16...20%
cup M AKUl.......... 65...80%
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Bmict Bojorm y TroToBHX BUpOOax BIUIMBaE Ha BHXIJ MOpoaykmii. 3i
30UIBIIEHHSIM KIJIBKOCTI BOJIOTM BHXiJ BHUp0OiB 3pocrtae. OcobimuBo 1ied ¢hakTop
HEOOX1THO BpaXxOBYBaTH Ha XJIIOOMEKAPCHKUX MIAMPUEMCTBAX, TOMY 110 30UIbIICHHS
MacoBOi 4acTKH BoJjiorH OopomHa Ha 1 % 3HMXKye BuXia ximiba Ha 1,5...2 %, a
MIJBUIIICHHS BOJOTOCTI M’ AKYIIKHK XJ110a Ha 1 % mpu3BoAUTh 10 MIABHUINEHHS HOTO
BUxoay Ha 2...3 %.

BpaxoByroun BaxIMBICTh IILOTO IMOKa3HHUKA, BiAmoBigHI ctanaaptu (ACTY)
ta TeXHI4HI yMOBH (TY) BCTaHOBIIOIOTH HOPMH BMICTY BOJIOTH, @ TaKOX METOIH
il BU3HAYEHHS, IO POOUTH OOOB’SI3KOBUM 3HAXO/KEHHS IIHOTO MOKAa3HMKA Mif 4ac
KOHTPOJTIO SIKOCTI CHPOBHHH Ta TOTOBHX BUPOOiB.

CTAH BOJI1 B XAPUYHOBUX ITPOJIYKTAX

3aranbHa BOJIOTICTh MPOAYKTY BKa3ye€ Ha KUIBKICTh BOJOTH B HbOMY, aje He
XapaKTepu3ye ii MPUICTHICT 0 XIMIYHHUX, OI0XIMIYHUX 1 MIKpOOIOJOTIYHUX 3MiH B
NpoayKTi. Y 3abe3nedyeHHl HWOro CTIMKOCTI MiJg 4Yac 30epiraHHs BaKJIMBY pOJIb
BIJIirpa€ CIIBBIIHOIICHHSI BIJIBHOI 1 3B'S13aHO1 BOJIOTH.

36'a3ana 6on02a —1e acolliiioBaHa BOJa, MIIHO 3B'si3aHa 3 PI3HUMHU
KOMITOHEHTaMH — OUTKaMH, JIMigaMu 1 BYTJEBOJAAMH 3a PaXyHOK XIMIYHUX 1
¢b3uuHMX 3B's3KiB. Taka Boja icHye MOOJIM3Yy PO3YMHEHOI PEYOBMHHM M 1HIIMX
HEBOJHUX KOMIIOHEHTIB, MAa€ 3MEHIIECHY MOJEKYJISIpHY pPYXJMBICTh Ta 1HIII
BJIACTUBOCTI, 10 BIIPI3HSIOTHCS BiJ] yCi€l Macu BOJM B TiHl k€ CHCTEMI, 1 HE 3aMep3ae
3a temnepatypu -40°C.

Binvna eonoca —ue Bosora, ska He 3B's3aHa MOJIMEPOM 1 JOCTyHHa HJis
nepediry 010XiMIYHUX, XIMIYHUX 1 MIKpPOO10JIOTTYHUX PEaKIii.

Hanpuknaz, 3a Bonorocti 3epHa 15...20% 3B's3ana Bona cknagae 10...15%. 3a
OUIBILIOT BOJIOTOCTI 3'SIBISIETHCS BIJIbHA BOJIOTA, IO CIPHUSE MOCUIEHHIO 010XIMIYHHUX
MPOIIECIB (HAMPUKIIA, MPOPOCTAHHIO 3€pHA).

[Tmoam 1 oBoui MarTh BoJoricTh 75...95%. B ocHOBHOMY, Ii¢ BiJIbHa BOJa,
npote mpubinu3HOo 5% BOJOTH YTPUMYETHCS KIITUHHUMHU KOJOiIaMH B MIITHO
3B'siI3aHOMYy cTaHi. ToMy oBodui 1 mmioau Jerko Bucymutd no 10..12%, aine
BHUCYIITYBaHHS 0 HUXKYOi BOJIOTOCTI BUMArae 3aCTOCYBaHHsI CTCIIaIbHIX METO/IB.

binbma yacthHa BOAM B TPOJIYKTI MOXKe OYTH TIEpeTBOpeHa Ha Jij 3a
temriepatypu -5°C, a Bcs —3a temrepatypu -50°C 1 Hmkue. [Ipore meBHa 4dacTka
MIITHO 3B'sI3aHO1 BOJIOTH HE 3aMep3a€ HaBiTh 3a Temneparypu -60°C.

3po3yMiI0, 10 Ha BUJAJEHHS BUIBHOI 1 3B’S13aHOI BOJIOTM 3aTpaTH €HEpPTii
OyayTh pi3HI.

Binvrha Boja cimaOKo 3B'i3aHa 3 CyXMMHU PEUOBHMHAMH, JIETKO BUIAISETHCS 3
MpOYKTY mifg yac BucyuryBanus (t ~ 100° C), BipkuMaHHS, IPECYBaHHs, 3aMep3a€ 3a
0°C. Pi3HOBHIOM BUIBHOI BOJM € 2icpOoCKoniuHa, MOTJIMHEHA MPOAYKTAMH 3 TOBITPSL.
[IpoaykTu, 110 MarTh 3AaTHICTH MOTJIMHATH a00 BiJJaBaTH BOJIOTY, HA3WBAIOTHCS
eiepockoniunumu  (IyKOp, IYKPHUCTI KOHIUTEPChKI BUpPOOU, Kpyma, OOpOIIHO,
KpOXMaJlb, CyIIEH] TUIOAH i OBOY1).

36'13ana BOa MILTHO YTPUMYETHCSI CYXHMMH PEUOBUHAMHU 1 IOTAHO BUAJISETHCS
HaBiTh BumapoByBaHHsM (t > 300°C). 3B's13aHa BOIa 3HAXOAUTHCS B MIKpPOKAMUISIpax,
ancopOyeThbcs BHYTPIIIHbOKIITHHHUMH CUCTEMaMU 1 YTPUMYEThCS KOJIO0iJaMu O1IKIB
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1 ByraeBoaiB. Jlo 3B'si3aHOT BOAM BITHOCUTHCA TaKOX Kpucmanizayina BOJA.
Hanpuknazn, Boja, 110 BXOAUTh O CKJIATy KPUCTAIIB JIUMOHHOI KUCIOTH 1 TITHOKO3H
(CeH1206 ‘H20). Taky Bogy MOXHA BUIAIUTH 3 MPOAYKTY B pe3yJbTaTl TEPMIYHOIO
pPO3KJIaJIaHHsl JCSIKUX PEYOBUH 3a MIABUIICHUX TeMIlepaTyp. 3B'i3aHa BOJa Mae
IHINIMI MOKa3HUK 3aJOMJICHHS, Ma€ HIDKUY TEMIIEparypy 3aMmep3aHHs, TYCTUHY, HE
3aCBOIOETHCS MIKpOOpPTaHi3MaMu 1 TO3UTUBHO BIUIMBAE Ha 30€pEKEHHSI MPOAYKTY.

Bona 3B'si3aHa Mo)ke mepexoAuTH y BOJAY BUIbHY 1 HaBnaku. Hampuknaza, mia
Jac po3Mep3aHHS M'sica, puOW, CBDKUX IUIOIB 1 OBOYIB YAaCTHHA 3B'SA3aHOI BOIU
NEpPEeXOUTh y BUIbHY, IO NPU3BOAUTH 1O TICYBaHHSA TMPOAYKTIB TiJ MdI€I0
Mikpooprani3miB. [1ig yac 3aminryBaHHs TiCTa, BapiHHSI MaKapOHHUX BUPOOIB BiIbHA
BOJIa TIOTJIMHAETHCS OIKAMU 1 IEPETBOPIOETHCS HA 3B'sI3aHy KOJIOTIHUMH CUCTEMaMU
BOJLY.

[Tonin Ha 3B’A3aHy 1 HE3B sI3aHy BOJAY € YMOBHHM, TaK SIK Mail>ke BCS BOJIa, IO
MICTUTBCSI B XapuOBOMY MPOAYKT1 3HAXOAUTHCS Y 3B’ si3aH1i (hopMi, alie yTPUMYETHCA
TKaHMHaAMU 3 pi3HOw cwiow. Tak, 3a kiacudikamiero I1.A. PeGinnepa (s
KOJIOTTHUX KaMiJIsPHO-TIOPUCTHUX T1JI), B OCHOBY SIKO1 MOKJIaJI€HA MPUPOJIa Ta EHEPTis
XIMIYHOTO 3B’SI3Ky (POpMH 3B’A3KY BOJIOTH 3 CyXMMH PEUOBHHAMH MOJLISIOTHCSA Ha
TPU TPYNH: XiMiuHa, (H13UKO-XIMIYHA 1 (13UKO-MEXaHIuHa.

1. Ximiuna gpopma 36'13Ky — MOJEKYJIM BOJAU BXOJSATH JO CKJIaAy PEYOBUH B
TOYHOMY KUIBKICHOMY CIIBBIJIHOIICHHI. J[7s BumaneHHs ii MOTPIOHO IHTEHCHUBHY
00poOKy TersioM, IO MPHU3BOAUTH 10 PYHHYBaHHS CTPYKTypu Marepiany(3B's3aHa
BOJIA).

2. Dizuxo-ximiuna opma 38'a3Ky — ancopOIiHa it ocMoTHYHA. AICOPOITIHHO-
3B'sI3aHa BOJA YTPUMYETbCA cuiamMu BaH-fep-Baanbca MOBEpXHEBUX MOJICKYI
KOJIOITHUX pe4yoBUH (OIIKIB 1 BYIJVIEBOMIB) Ha MeEXi MOJLIY TBEpJE TUIO-BOJA.
Hanpuknaza, B 3epHOBUX KyJIbTYpax 3a iX Boiorocti MeHie 14% Bojia 3HaXOAUThCS B
3B'I3aHOMY CTaHi. 3 MiJBHUINCHHSM Bojorocti 14,5-15,5% 3'aBnsieTbcs BiIbHA BOJA.
[Tomanpiiie MOTJIMHAHHS BOAM 3YMOBIIOETHCS CHiaMu ocMocy 1 nudysii. Taka Boma
HA3MBA€THCS OCMOTHYHO TNOTJIMHEHOI0 abo0 CTpyKTypHOro. BoHa He Tak MilHO
3B'sI3aHa, XapaKTEPHU3ye CTa110 HAOpsKaHHS (BUIbHA BOJIA).

3. Dizuko-mexaniuna Qopma 36'a3Ky XapakTepHa AJii BOJM, IO 3allOBHIOE
Kamuisipy, BEJIMKI TOpU 1 MOPOKHMHM B Tinax. Kaminsgpamu Boma yTpUMYEThCS 3
OuTbIIO0 cuioro (3B's3aHa Boja). Boisora, mo yTpUMYe€ThbCsl CHJIAMH 3YETUICHHS,
3B'I3aHa 3 MareplajJoM HaicnaOKilme 1 MoXe OyTH BUIAJEHa MEXaHIYHUM ILISIXOM
(BLIbHA BOJIA).

Cran BOIM B XapyoBUX IMPOJYKTaX, ii MPUYETHICTH [0 XIMIYHUX Ta
010JIOTTYHUX 3MIH XapaKTEPU3YETHCSI TAKUM MTOKA3HUKOM SIK AKMUBHICHb 800U.

AxmueHicms 600U ay — 11€ BITHOIIECHHS THCKY Tapu Boau Hal mpoaykrom (Py)
710 THCKY TIapu BOJH HaJ YMCTOI0 Bo0t0 (Po) 3a Tiel x Temmnepatypu:

_ B, BBII
P, 100’ (12)

O0e — BBII gionocna éonocicms npodykmy 6 cmari pieHo8azu, Koau NpoOYKm He CHPULLMAE 80102) |
He 8i00ac ii 8 ammocgepy.

Ay
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[Toka3Huk akTUBHOCTI Boau (Tabmmis 1.1) kpaie xapakTepusye BILUTUB BOJIOTH
Ha TICYBaHHS TPOAYKTY HIK MPOCTO 3HAYEHHSI BMICTY BOJIOTH. 32 BEJIMYMHOKO aw
PO3PI3HSIOTH:

— IIPOAYKTH 3 BUCOKOIO BoJioricTio ay = 1,0...0,9;

— MIPOAYKTH 3 MMPOMIKHOIO aKTUBHICTIO ayw = 0,9...0,6;

— MIPOAYKTH 3 HU3bKOIO aKTUBHICTIO ay = 0,6...0,0.

Tabauys 1.1 — Akmusricmeb 600u (aw) 8 Xapuosux nPoOYKmax

[Tponykt | Bomoricts, % aw [Iponykr | Bomoricts, % | aw
OpykTH 90-95 0,97 Bbopomxo 16-19 0,80
Situs 70-80 0,97 Men 10-15 0,75
M'saco 60-70 0,97 Kapawmens 7-8 0,65
Cup 40 0,92-0,96 | IleunBo 6-9 0,60
JxeMm 30-35 0,82-0,94 | lllokonax 5-7 0,40
X6 40-50 0,95 Iyxop 0-0,15 0,10
Kekc 20-28 0,83

Boaa B mpoaykrax xapuyBaHHs ii BMICT Ta aKTHUBHICTh € HaWBa)IJIMBIIIUMU
YUHHUKAMM, 110 BIUIMBAIOTh HA CTIMKICTh MPOMYKTIB Iij dYac 30epiraHHs. Tak, B
MPOJIYKTAX 3 HU3LKOM 80J02iCMI0 MOXKYTb B1JIOYBAaTHCA MPOIIECH OKHCHEHHS >KHPIB,
He(epMeHTAaTHBHE TMOTEMHIHHS, BTpaTa BOJOPO3YMHHUX PEUOBHUH, (hepMEHTATHUBHE
TICYBAHHS; 8 NPOOYKMAX 3 NPOMIHCHOIO 80102iCMI0 — T1 K TPOLIECH, & TAKOXK MPOIIECH
3a y4acTi MIKPOOPTaHi3MiB; 8 HPOOYKMAX 3 GUCOKOIO 80JI02iCMI0 — BUPIIIAJIbHA POJIb
HAJISKUTh MPOIECaM 3a y4acTi MIKpOOPTaHi3MiB.

bimpmiicte  GakTepiii po3MHOXKyeThcs 3a  ay = 0,85..0,95; mBim —3a

w = 0,6...0,8; npixxmxiB — aw = 0,8...0,9.

AKTUBHICTh BOJM Ma€ BEJIMKE 3HAYEHHS 1 IS TEKCTYpU TMPOIYKTIB.
Hampuknan, B cyxux nOpoAykTax (CyXe MOJIOKO, KpeKepH 1 T.N.) MaKCHUMaJlbHE
3Ha4YeHHs ay nmoBuHHO OyTH 0,35...0,5. JI11s MpoayKTIB 3 M’SIKOKO TEKCTYpOIO, IO HE
MOBUHHI XpYMTITH 3HAYEHHS ay MAIOTh OYTH OUIBILIMMH.

B kpainax €Bpocoro3y MOKa3HUK aKTUBHOCTI BOJMU € O0OB’S3KOBUM IIiJl 4ac
MIPOBEICHHS €KCIIEPTHU3H IIJIOTO PSTY XapYOBHUX MPOJTYKTIB.

METOIU BUBHAUYEHHS MACOBOI YUACTKHM BOJIOT' B XAPUOBUX
[MPOAYKTAX

MeTtonu BU3HAYEHHS BOJIOTH TMOAUIAIOTHCS Ha JIB1 TPYIU: Npsami [ Henpami
(pucynok 1.1). [llpsimi memoou 3acHOBaHI Ha pO3AUICHHI Marepially Ha CyXy
pPEYOBHHY 1 BOJY, BHUKOPHCTOBYIOUM TEIUIO, O€3BOAHI PO3YMHHUKUA 1 XIMIYHI
peaktuBu. Henpsami memoou TPYHTYIOTbCS Ha BHMIPIOBaHHI 3MiHH (I3HUHUX
BEJIMYMH 1 BIACTUBOCTEH, (PYHKIIIOHAJILHO MOB'I3aHUX 3 BOJIOTICTIO MAaTEpialiB.

Jo npamux memooié BITHOCUTHCS. 8i020HKA — MUCTHUJIALISI BOAW 3 HAaBaXKKH 13
3aCTOCYBAaHHSAM OpTraHIYHMX PIOUH, 110 MAalOTh BHCOKI TEMIIEpaTypy KHUIIHHA 3
HAaCTYITHUM BHW3HAUYECHHSIM OO0’ €My MEPETHaHO1 BOJUW; XiMiuHi — B3a€MOJII BOIU 3
AKAM-HEOYlb PEareHTOM; men10gizuyni —3aCHOBaHI Ha BUIApOBYBAaHHI BOJIU 3
HABAXKKM aHaAI30BaHOTO MaTtepiany. [Ipsimi MeToau rpoMi3aki, CKIIaaH1, TOTPEOYIOTh
BEJIMKHX 3aTpaT yacy Ta Mparli, HENPHUIaTHI IJis1 ONEPAaTUBHOTO KOHTPOJIIO.
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MeToan BH3HAYeHHS BOJIOTH

/ \

[Ipmai Henpavi
XIMiTH1 THC THTAIEHL l S
ey EnextpoMeTpH4HI
Tennodizaam1 l :
l KoraykroMeTpHIHI
ETanoHHHEA MeTOJ BH3HAYEHHT BOJIOTOCT1 l
3€pHA € MHICHHH

1 1

MeToa BHCYIIYBAHHEA A0 NOCTIHHOI MacH ;
iR 4 MeToz A1epHO-Mar€iTHOIO

l pezoHaHcy (JIMP)
MeTtoa npackoperoro BHcymyBanHA B CEII l
l Meton HaneHCOKHX 9acToT HBY

MeTtoa BECYIIVBAaHHA 3 ONEPETHIM
OYICYITYBAHHAM

MeToa NpHCKOPEHOTO BHCYIIYBAHHA B alapari
Ymxopoi

Metoz ecymyBanHA [Y-mpoMiHEIM

Pucynoxk 1.1 — MeTonu BU3HaY€HHSI MaCOBOT YaCTKH BOJIOTH B XapUOBUX MPOAYKTaX

Jlucmunayivini METONM 3aCHOBAaHI Ha BIJATOHI TITPOCKOMIYHOI BOAM 3 Y3ATOl
HAaBAXXKHM TMPOAYKTY 1 BHU3Ha4YeHH1 11 KUIbKOCTI. Boay 3 aHami3oBaHOTO 3pa3ka
BIJITAHSIOTH Pa30M 13 OPTraHiYHUM PO3UYMHHUKOM, IO HE 3MIIIYETHCS 3 BOJOIO 1 HE
pearye XIMIYHO 3 JOCJIIPKYBaHOIO peuoBHMHOIO. Haifdacriiie BUKOPUCTOBYIOTH
O€H3MH, 3 SKOTO BiAirHaH1 Jierki ¢pakiii, mo Kumiath A0 95°C. Piaiie 3acTOCOBYIOThH
6eH301 (Tiun = 80,2°C), Tonyon (T = 110,8°C), kcrnon (Tyun = 138°C) Ta iH.

HaBaxxky 3aimBaroTh B K0JIO1 OpranigyHoro piauHoo. [1ig yac 3MinryBaHH1 Boau
3 BKa3aHUMHU OpPraHIYHUMH PEUOBUHAMHU BUXOJIAThH a3€0TPOIHI cyMmini. Temneparypa
KUIIHHS CYMIIIl € HWKYOI 32 TEeMIepaTypy KHUIIHHA KOMIIOHEHTIB: BOJHU
(Tiun = 100° C) 3 Tomyonom —+88°C, Boau 3 kcuiojiom —+92°C. Biarin Boau
3akiHuyeTbest 3a 10..20 xBwiuH. BigirHany Boay 3 YacTHHOIO OPraHIYHOTO
PO3YMHHUKA 30MpalOTh B MPUWMANBbHIA MOCYIWHI JJIi PO3AUICHHS PIIUH, M0 HE
3MINIYIOThCS 1 BU3HAYAIOTh KIIBKICTH BiAirHaHOi Boau. llepeBara wmetomy —
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3HUKY€ETHCS MOXIIMBICTh PO3KJIAJaHHS OpPraHIYHUX PEYOBHH, 1 OpraHiuHa piAvHA
obepirae BHUCYIIEHUM MaTepial Bii OKUCICHHSI. MeToa 3acTOCOBYHOTh IS
BHU3HAYEHHS BOJIOTH B MPSHONIAX 1 PUIIPaBaXx.

JlucTumnAmiitai MeToau TOAUISIOTECS Ha JBI TPYNMH: NPSMOTIO BH3HAYCHHS 1
BIJIKPUTOT TUCTHIISILII.

3a memoodom npamo2o 6u3HaueHHs CyMIIl Tapu BOJAW 1 PIJMHHU, IO HE
3MINIYIOTBCS 3 HEIO, KOHJEHCYIOTh, JUCTWIST 30MpatoTh B IpayloBajJbHUMN MpuiiMay,
Jie TPOXOAUTH PO3IIapyBaHHS MOro Ha 2 mIapH, 1 3a MEXEI0 PO3JUTY ABOX PIAMH
BH3HAUalOTh 00'€M BOJM, BIJITHAHWN 3 Y35TOro MaTepiady HaBaxku. Bumorum no
OpraHiuyHOi PEYOBHHU: HE 3MIIIYETHCS 3 BOJOIO 1 XIMIYHO 1HEPTHA MO BiIHOIIEHHIO
710 PEYOBHH, 1[0 BXOJATH 10 CKJIaAy aHaT130BaHOI peyOoBHHU. TeMiiepaTtypa KUIMiHHS
OpraHiuyHoOi pIAMHA Ma€e OyTH OLIbIIEe TEMIEPAaTypy KUIIIHHS BOJIH.

3a memooom eioxkpumoi oucmunayii A.I'. Kyibmana BOJOTICTH Matepiany
BU3HAYAIOTh 32 CMHAaJOM Macd TICJIs HarpiBaHHsS aHaJII30BaHOTO MaTepialy B
CEPENIOBHUIIll BUCOKOKUIUIAYMX PEUOBHH, Maca SKUX 32 HArpIBaHHS HE 3MIHIOETHCA.
BukopuctoBytoThcst pociuHHI 1 Ba3eniHOBI ouii, mapadid. Meroj 3acHOBaHUI Ha
HarpiBaHH1 HaBaXKU JIOCJIIKYBAHOTO MPOAYKTY 31 3HEBOJHEHOIO POCIMHHOIO OJIIEI0
3a Temneparypu 160...170°C BOpomoBkK [eKUIbKOX XBWIMH. BTpara macu, 1o
B1JI0YBAETHCS IPH LILOMY, IPUMUMAETHCS 32 BOJIOTICTb.

BusnayeHHs BeIeThCS TAKMM YHHOM: B METAJICBUI TUTEIb, A0COIIOTHO YUCTUI
i cyxumii, BHOCATE 20...22 cM® pociMHHOI omii (4m GaBOBHsAHOrO, mapadiny, cajo-
Macja), BKJIAJal0Th B TUTENlb TEPMOMETP-NAINYKY 1 3BAXKYIOTh Ha TEXHOXIMIYHUX
Barax 3 TouHicTio 70 0,01 r (tapa). ITicis 11pbOTO B TUTeNIb BHOCATH 5 T TOCHIIXKYBaHOT
PEUYOBMHH, 3a3/aJIerib MIATOTOBICHOI sl aHAMI3y 1 3HOBY 3BaXKyIOTh. 3a PI3HULICIO
MDXK TIEPIIIAM 1 IPYTUM 3BaXKYBAHHSIMH 3HAXOSITh TOYHY BEIMUUHY Y3SITOI HABAKKH.

[lepeminrytoTh BMICT THUTJISI TEPMOMETPOM, MOMIIIAIOTh TUIEIb Ha PO3IrPITY
mim@any 0aHIo 1 HArpiBalOTh 3 TAKUM PO3PAXyHKOM, 1100 BMICT THUIJISl HArpiBcs 10
165° BpomoBxk 4...5 XBWIWH, MICJS YOTO 32 Ii€1 TeMIepaTypyu BUTPUMYIOTh TUTEIb
BIPOJOBXK 3...5 XB., B 3AJIEKHOCTI Bl JochimkyBaHoro ob'ekra. Ilig yac HarpiBaHHsS
KOJIMBAHHS TEMIIEPaTypy BMICTY TUTJIS TOMyCKA€eThCs B Mexkax + 5°C.

[ToTimM 3HIMAIOTh TUTENH 3 BOTHIO, JAIOTh HOMY TPOXH OXOJOHYTH, IICJIS YOTO
JTHO THUTJIA 3aHYPIOIOTh Y XOJIOAHY BOJAY 1 OXOJIO/KYIOTh /10 KIMHATHOT TeMIlepaTypu
(18...20°). OOTepIIH 10 CYyXY THIENb, HOTO 3BaXYIOTh.

KinbKicTh BOJIOTH B IOCTIKYBaH1 peYOBHHI 3HAXOSITh 32 POPMYJIOLO:

— (a—bh) x 100
9 : (1.3)

de —a —maca muensi 3 ON€, MEPMOMEMPOM I HABANXCKOW 00 Haecpieanus, 2; b —maca muens 3
OJILEIO, MEPMOMENMPOM I HABAINCKOIO NICIIA HACPIBARHA, 2, & — MACA HABAJICKU, 2.

[Ticnst KOXKHOTO BU3HAYEHHS BMICT THUIJISI 3JIMBAlOTh B CyXY CKJISIHKY 3
MPUTEPTOIO MPOOKOIO; KOJIM 3IUILIKIB 30€pEThCS JOCTATHS KUIbKICTh, BMICT CKJISTHKU
miairpiBatoth 10 80...100°C (Ha BoasiHiN OaHi) 1 PiIBTPYIOTH oJiit0. 110 3HEBOIHEHY
OJIIF0 MOKHA BUKOPUCTATH ISl MOJABIINX BU3HAYEHb.

[li meTonu MOIUIBHO BUKOPUCTOBYBATH MJII BHU3HAUEHHS MAacOBOI YacCTKU
BOJIOTM B XapuyOBUX MPOAYKTAaX, SIKI MICTSITh OaraTo >UpPY, JETKUX PEYOBUH,
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BYTJICBOJIIB, 3JaTHUX JIO Kapamenizamii (Hampukiam, MpsHomll, prda KomveHa i
COJIOHAa, MOPCBKI BOJIOPOCTi, CYXODPYKTH Ta 1H.).

Ximiuni MemooOu 3aCHOBaH1 Ha 3JaTHOCTI JICSIKUX pearcHTiB (JIy)KHUX METalliB,
KapOily KaJbIli0 Ta 1H.) BCTYIIaTH B XIMIYHY B3a€MOJi10 3 BOA010. KigbKiCTh BOAM
3HAXOJIATh 3a €KBIBAJICHTHUM OOCSATOM Tra3zy (BOIHIO, alleTHIICHY), 110 BUILIUBCS Mij
yac peakiii. [Ipore dyepe3 TpyIOMICTKICTh M 1HIIN MPUYUH Il METOIU HE OTPUMAIH
3aCTOCYBaHHS.

BukopucroByetbcs mumpumempuynuii memoo K. @iwepa, B OCHOBY SIKOTO
MOKJIaJieHa BiAkpuTa byH3eHOM peakiiisi Hoqy 3 BOJOIO y HPHUCYTHOCTI M1OKCHITY
CIpKH.

Tumpyeannsa 3a moougixoeanum memooom Kapna @iwepa. OKxnucHO-BIIHOBHA
peaxiiisi Hoxy 1 TIOKCUAY CIpKH mepedirae y mprucyTHOCTI BOJIM:

Jo+S0,+2H,0—2HJ+H,S0,.

KucnoTtHi npoayktu, 110 HAKOMUYYIOThCSI B CEPEAOBHIII, MEPETBOPIOIOTH IO

peaxIiito Ha 0OOpOTHY:

2HJ+H,S0,4 —J,+H>SO3+H50,
[0 YTPYJHIOE BU3HAYEHHS KiHIIS peakiiii. [Ijist 3B's13yBaHHSI KUCJIOTHUX MPOIYKTIB 1
YCYHEHHsI OOOPOTHOCTI peakiii TOTYyIOTh PO3YMHU HOAY 1 MJIOKCHUAY CIpKH B
OpraHiyHiil OCHOBI.

Buxopucranns cnemianbHO MiAiOpaHUX OpraHIYHUX pEareHTIB J103BOJISE
JOCSITTH TIOBHOTO BUTSTAHHS BOJH 3 Xap4OBOTO MPOAYKTY. BMicT BOJIOTH B ITPOTYKTI
PO3PaxOBYETHCSA 3a KIUIBKICTIO HOMy, IO BUTPATWIXW Ha TUTPYBaHHSA. MeTon
BI/IPI3HAETHCS BUCOKOIO TOYHICTIO 1 CTaOUIBHICTIO pe3yJbTariB (y TOMY YMCIHI 3a
Jy’K€ HU3BKOT'O BMICTY BOJIOTH) 1 HIBUJIKICTIO IPOBEACHHS aHAII3Y.

PeaktuB @imepa € pounHoM I 1 SO, B mipuauni 1 MeTaHodi. OTpUMYIOTh
HOTr0 pPO3YMHEHHSM CyOJIMOBaHOrO #oay B CyMilll O€3BOJHOIO MIPUAMHY 1
a0CONIOTHOTO MeTaHoJy. PO34MH OXOJO/KYIOTh JHOJAOM 1 JTOJAIOTh PIAKUAN abo
razonoioHui niokcun cipku (cmiBBigHomeHHs SOy @ | = 1:1.3). PeakTuB B3aeMoie
3 BOJIOIO 32 CXEMOIO:

PySO; + CH30H <> PyH*-CH3S03~
PyH+—CH38037 + Py|2 + H,0 + Py —> 2(PyH+|7) + PyH+°CH38047

[TipuauH HEOOX1THUHN JJIs 3B'I3YBaHHS KHCIIUX MPOJYKTIB PEaKIlii 1 CTBOPEHHS
ontumasibHoro pH B iHTepBani 5...8.

BuxopuctoBytore pi3Hi Moaudikaiii peaktuBy. Tak, 3aMicTh MpUIUHY
3aCTOCOBYIOTh JieTaHOJIaMiH a0o0 1Mi7a30i1, 3aMiCTh HOAY 1 MIPUAUHY — CyMIII
areTaTy HaTpilo 3 HOAMIOM Kajito abo HaTpito (Tak 3BaHMM alleTaTHUW PEAKTUB
dimepa), 3aMiCTh METAHOIY — METHJT 200 ETHIILIEIION03a.

3a nmomoMorow peaktuBy Dimiepa BU3HAYAKOTH BMICT BOAM (HE MeEHIIE 5
(6...10%) He ymmie B TpPOAYKTaX XapuyBaHHs, ajie 1 B HadTi, Jakax, ¢apoax,
JiKapchKUX 3aco0ax Ta 1H. PeakTwB HenmpuaaTHUW IS BU3HAYEHHS BOJIOTOCTI
OKHCHUKIB 1 BITHOBHHUKIB, 1[0 PEaryOTh 3 HOro KOMIOHEHTAMH 3 MOTJIMHAHHAM ab0
BUJIUICHHSIM BOJIU 200 oy.

HaimommupeHimmmM cepen npsamux memooié € mMemoo SUBHAYEHHS MACO801
Yyacmku 607102U 3a CYXUM 3ATUWKOM, TOOTO KOJHM KUIBKICTH BOJIOTH BCTaHOBIIOIOTH
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3a PI3HULICIO Y Macl HABaXKKH JI0 Ta MICHs CylniHHS. [cHye 6arato Moaudikaiii oro
Metoay (pucyHok 1.1), siki BIAPI3HSIOTHCS TPUBAIICTIO Ta TEMIIEPATypOIO HarpiBaHHS
HAaBaXKU IIJIOTO YW MOAPIOHEHOTO 3pa3Ky, a TaKoXX CTYNEHEeM HMOro MoJpiOHEHHS.
MoXIMBI BUIMAAK{A, KOJM TMPOAYKT 13 HAJAMIPHUM BMICTOM BOJIOTH IEpe.
BUCYIIYBAHHSIM TMIJAAIOTh TONEPEAHbOMY IMIJICYyIIyBaHHIO. JlJis TMpUCKOpEeHHs
BUCYIIYBAaHHS, a TaKOX JUIsI BUCYIIYBAaHHS PEYOBHH, IO JIETKO PO3KIANAIOThCS 3a
temnepatypu Bumie 100°C, mpoliec NpoBOIATH 32 IMOHWKEHOIO THCKY, IIO Ja€
MOKJIUBICTh 3HM3UTH TemrepaTypy. s B’S3KuX MpOAYyKTIB (Mensca, LyKpPOBHA
CHPOII Ta 1H.) BUCYIITYBaHHS YTPYIHIOETHCS 32 PAXyHOK YTBOPEHHS Ha HOr0 MOBEpXHIi
TBEPAOi CKOPUHKH. JIJis TOJIETIIEHHS 1 TMPUCKOPEHHS MPOLIeCy BHCYIIYBaHHS B
BUKOPHCTOBYIOTh HamoBHIOBaui (Ha 1r B’s3koro mpoaykry Oepyrs 25T
HAMOBHIOBAaua), B pE3yJbTaTl 3MIIIyBaHHSI 3 SKUMH B’SI3KI NPOAYKTH CTalOTh
OyXKUMH. B AKOCTI HAmOBHIOBAaYiB BUKOPHCTOBYIOTH MPOXKAPEHUH KBapIOBUN ab0
3BUYAMHUI  pIUKOBUM  micok. [HKONMM i BUCYIIYBaHHS B SI3KUX  PIJIUH
BUKOPUCTOBYIOTh POJUKU 13 QUIbTpyBajgbHOTO mamnepy. OIHAaK Il METOAU MAalOTh
HEJIOJIIKH, TaK SK y BUIAJKY iX BUKOPUCTAHHS BU3HAYAETHCS HE CIIPABKHS MacoBa
YacTKa BOJIOTM, a i1 yMOBHA BEJIMYMHA, 110 3aJEKHUTh Bl MPUIUHATOTO METOIY
BU3HAYCHHSI.

SBuimia, mo BiAOyBarOThCS B 00’€KTI MiJ Yac BHCYIIYBaHHS, OCOOJIMBO B
XapyoBUX MPOJYKTaX, € AyXKe CkiaaHumu. [lia Ai€ro TemnoTu BUAAISETHCS BOJOra
Ta OAHOYACHO JIesIKa KUIBKICTh CyXHMX PEYOBHMH BHACIIJIOK PO3KJIAJAHHS OPTaHIYHHUX
PEYOBHUH i Ji€l0 BUCOKOT Temrepatypu. [lopsan 3 uuM B 00’€KTi, M0 BUCYIIYETHCS
MOXXYTh BiIOyBaTHCS OKHUCHIOBAJIbHI 1 TIAPOJITHYHI MPOIECH, BHACTIAOK YOTO
30UTBLIY€EThCS MOTO Maca.

[Ipoliec BUCYIIyBaHHS 3aJIEKUTh BiJ CTaHy BOJIOTM B JOCIIAHOMY Marepiaili,
AKa MOKe OyTH BUIBHOIO a00 3B’A3aHOI0 3 MaTepiajioM Pi3HUMH BUAAMH 3B’ SA3KIB:

— XIMIYHUM — BUJIQJIUTH TaKy BOJIOTY MOJKHA JIMIIE PYWHYBaHHSM MPOIYKTY
[UISIXOM TIPOXKaprOBaHHS a00 XIMIYHO1 Aii;

— (13UKO-XIMIYHUM (a7 COPOIIHHUM, OCMOTUYHUM, CTPYKTYPHUM) — BUJATUTH
BOJIOTY MO’KHA BHCYIIYBaHHSIM 00’€KTa, MPUYOMY JIETIE BHIAISETHCSA OCMOTHYHA
Bojora (Bojiora HaOyxaHHsS), HDK ajcopOIiiiHa (YTpUMYEThCS CHJIOBUM TIOJIEM
MOJIEKYJ);

— MeXaHIYHUM (BOJIOTa MAakKpo-, MIKPOKAMUJIApIB, a TaKoX BOJora Ha
MOBEPXHI) — BUAAISIETHCS HAMJIETIIIE 111 YaC BUCYIIIYBAaHHS.

MeToau BHU3HAUEHHS MAacOBOI YAaCTKH BOJIOTH BUCYIIYBaHHSIM € HAWOLIBII
MOMIMPEHUMH Ta YHIBEPCAILHUMU. IX HENOMIKOM € Te, IO JyXKE BaXKKO BUIATUTH
BCIO BOJY 3 Xap4OBOT'O MPOAYKTY, OCOOIMBO KOJIOITHO-3B A3aHYy.

Cepen uux METOMIB CHiJ BUIUIUTH HACTYIHI JBAa METOAU: BUCYULYBAHHS OO
nocmiunoi macu 3a temnepatypu 100...105 °C Tta npuckopene eucywrysanns 3a
niapumenux temmnepatyp (130...160 °C). Ilepmmit meroa mae HaWOUIBII TOYHI
pe3yNbTaTH, OCKUIbKM BUCYUIyBaHHS BiIOYBa€ThbCs HEOOMEXEHHI Yac, Ha BIAMIHY
BiJl IPUCKOPEHOI0 Crocoly, a 10 MOBHOTO BHajdeHHS Bojord. OJHAK BIH TOCUThH
TPpUBAIMA Ta  TPYAOMICTKHH, TOMY TIiJl Yac KOHTPOJI BHUPOOHUIITBA
BUKOPUCTOBYIOTH PSIJT TPUCKOPEHUX METOIIB.

20



[IpuckopeHMMH METOJaMH BHW3HA4YalOTh MAacOBY YaCTKy BOJIOTH B 3€pHI
(JACTY 13586.5-93), kpoxmani (I'OCT 7699-78 ta 'OCT 7697-82), MmakapoHHHX
Bupobax (I'OCT 14849-69) i t.n. Jlas KOXHOrO MPOAYKTY B 3aJI€KHOCTI Bia
($13UKO-XIMIYHUX BJIACTUBOCTEH mMiiOpaHi CBOS TeMIlepaTypa BUCYIIYBaHHS Ta
TpUBaNICTh TIporecy. Haiyacrimie TpuUBaIICT, BUCYIIYBaHHS ckiagae 50 xs.
[IpuckopeHHs BHCYIIyBaHHS pPOOUTH Il METOAM OI1JbII YMOBHHUMH, TaK SK
PO3KJIaIaHHSI PEYOBHMH 3a BHUCOKOI TEMIIEpaTypH BiJIOYBAa€ThCS OUIBIN €HEPTIHHO.
KpiM 1mporo, 3acrocyBaHHS MPHUCKOPEHOTO METOJYy BHUCYIIYBaHHSA JO 00’ €KTIB 3
TIIBUIIEHOIO BOJIOTICTIO, HAMIPUKJIIA 10 XJ1i0a, Ja€ SBHO 3aHWKEHI pe3yIbTaTH yepes
HEJOCYIIyBaHHS MpoAYyKTy. Ha pe3ynbraTu aHamizy BIUIMBAIOTh TaKOXK KOJHMBAHHS
TEeMIIEPaTypH, TPUBATICTh BUCYIITyBaHHS, KOHCTPYKTHBHI OCOOIMBOCTI CYIIUIBHOI
madu, po3mipu Ta popma OrOKCH.

Memoo eucywysanns oo nocmitinoi macu (y cymmnsHid madi CEII 3a
t=105°C). HaBaxkky 00'ekTy mocimiikeHHs Macoro 3...10 r 3BaxyrOTh Ha aHAITUYHUX
Barax 3 TouHicTio 10 0,001 r, B 3a3/manerip BUCYIIICHI, OXOJO/KEHI B €KCUKATOPI 1
3Ba)keH1 OIOKCH, 3aBBUIIKU HE Oubie 30 MM, giametpoM 45 mm. O0'€KT 3BaXyIOTh B
3aKpUTHX Orokcax. Brokcw BIAKpUBaIOTH 1 MOMIMIAIOTh B CYIIWIbHY Mmady ado
BaKyyM-CYIIWJIbHY Iady 3a MOXKIUBOCTI OJMMXK4Ye O TEpMOMETpa. Y CYIIUIbHIN
mad1 HaBaXXKy BUCYIIYyIOTh 3a Temmneparypu 100...105°C, a y BakyyM-CyIIHUIbHINA —
3a Temneparypu 100°C (tuck miarpumyroTs =~ 700 MM pt.cT.). BucymryBanss B 060x
BUIAJIKaX NOYMHAIOTH 3a Temrepatypu S50°C 1, MOCTYNOBO MiABUILYIOUU
temneparypy, gocaratote 100...105°C mpubnuzno uepe3 30 xB. Uepes 1,5..3 rox
OIOKCY 3BaXYyIOTh MEpIIMi pa3. 3a3fayieriyib ii OXOJOMKYIOTh B €KCHUKATOpl Haj
KOHIICHTPOBAHOIO CIPYaHOI KHUCJIOTOI ab0 MPOKAPEHUM XJIOPUCTUM KAaJIBIIIEM.
[ToTiM BiZKpUBaIOTH OIOKCH 1 3HOBY MOMIIIAIOTH iX B cymuiabHy mady. [loganbu
3Ba)KyBaHHS PoOJIAThH yepe3 | roa. BucynryBanHs i 3BaKyBaHHS TOBTOPIOIOTH 10 THX
mip, moku pizHUI B Maci He gocsrae 0,001 r. 3a3Buuail TpUBaIICTh BUCYIIYBAaHHS

ckJ1azae 3...5 roJ1 BMICT BOJIOTH OOYHMCITIOIOTH 32 (POPMYIIOHO:

m; —my
W=——-,
m; —m (1.4)

oe - W —emicm eonocu 6 ob'exmi %; M—maca boxca, 2, M1 —maca 60Kca 3 HABAINCKOIO OO
suUCyuLy8amHs, 2, My —maca 610Kca 3 HABANCKOIO NIC/ISL GUCYULYBAHHSL, 2.

Memoo npuckopenozo eucywiysanns ¢ CELLl (TemnepaTypa NiABUILYETHCS 10
130°C, meHI TpuBajiuii crmocio).

Jeoxemanne eucywiysanns. OCKIIbKA XapuoBl MPOIYKTH IPEICTaBISAIOThH, y
O1IBIIOCT] BUMIAJKIB, 010KOJIOIIN 1 TIOTAHO MIJIAI0THCS BUCYIIYBAHHIO, TO VIS THX 3
MPOJYKTIB, SIKI 0COONMBO Oarati Bosiorowo (¢pykTH, OoBOYi, XJi0, M'AcO Ta 1iH.),
PEKOMEHYE€ThCSI BECTH BHCYUIYBaHHS B JIBa €TalM: CIOYATKy B3STY HABAXKY
(10...20 1) po3pi3ar0Th Ha TOHKI IIIMATKU 1 BUCYNIYIOTh 32 KIMHATHOI TEMIIEpaTypHu
(1HKOMM B CyHIMJIBbHIN madi) 10 MOBITPSIHO-CYXOrO CTaHy, 00epiratoud HaBaKKy BiJl
MOXJIUBUX 3a0pyaHeHb. [[poOy MOTiM 3BaXKylOTb, MICIS YOTO HEBEJIHMKY HABaXKKY
(3...5 1) moapiOHIOIOTH 1 JOCYIIYIOTH B Iadi 0 MOCTIHHOI Baru 3a TeMIIEpaTypu
105°C.
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Memoo eucywyeanna 6 npunadi K.H. Yuowcosoi (BUCYIIyBaHHS Matepiairy
3IMCHIOETHCS NUISIXOM Mepejadl Teruia Bi HIUIBHO MPUJIETJIUX 0 HbOTO IUTUT, IO
HarpiBarOThCs CICKTPUKOIO, 3a3BHUal 3a Temmepatypu ~ 160°C npotsrom ~ 3 XB.).

Memoo  sucywysannss  [Y-npomensmu.  IY-ipoMeHi — eJIEKTpOMAarHiTHE
BUIPOMIHIOBaHHS, IO BUIIPOMIHIOETHCS HArpiTUMU TidamMu, Tomy [Y-mpomeni
HA3MBAIOThCA TEIIOBUMHU NMpoMeHsiMU. BoJia 31aTHa Maiike OBHICTIO MOTJIMHATH YCI
terioBi mpomeHi (95..96%), mo mnagaoTh Ha HEl, IIBUAKO HArpiBalOYuCh 1
BHUITAPOBYIOYMCh. MeTOM 3aCHOBAaHWU HAa BUCOKIM 37aTHOCTI BOJIOTHX MaTepialiiB
MOTJIMHATA TOTY)XHUM TerioBuid MOTIK [Y-BumpoMiHIOBaHHS, 4Yac BHUCYUIyBaHHS
3HAYHO CKOpouyeTbca (25 xB.). Meronq BUKOPUCTOBYEThCA B MpUIaax-
BOJIOTOMIpax — CyIIUbHA KaMmepa , ska 3’efqHana 3 Baramu. lllkana Bar rpaayiioBana
TakK, 10 TOKa3y€e MOHKEHHS MAaCH HABAKKH 32 paXyHOK BUIIAPEHOI BOJIH.

Jlioginvne eucywysannsa. B OCHOBYy METOAY TMOKJIaJ€HE BHUIIAPOBYBAHHS
(cyOmimartist) np0qy 6€3 MPOMIDKHOTO YTBOPEHHS BOJU. METOJ]I 3aCTOCOBYIOTH IS
MPOJYKTIB, 110 MIIHO YyTPUMYIOTb BoOJay (pe4oBuHHU, Oarati OuUTKamH,
noyicaxapujaamMu Ta 1H.) BucyiiyBaHHS BeneTbcsl y Bakyywmi, aje 3a YMOBH
MOTIEPETHHOTO 3aMOPOKYBAHHS y35TO1 Uil aHai3y mpoou. JlocmiKyBaHUl MPOAYKT
apoM 3aBTOBIIKK He Ouibiie 10 MM MiJTa€THCS 3aMOPOKYBAHHIO B TOCYIUHI 3a
JIOTIOMOTOI0  BYTUIBHOTO aHriipuay. lloTiM mocyauHy WIBHUAKO TNEPEHOCATh B
€KCUKATOp, MOMICTUBIIM MOCYJMHY Ha MPOOKY JJisi 3MEHILIEHHS TEIJIONPOBIIHOCTI.
3a JIONOMOTrOK HAcoCy CTBOPIOIOTh B €KCHUKATOpl BakyyMm. BumapoByBaHHS BOAM
MOXHa TPUCKOPUTH, SKIIO 3aMOPOXKEHHH Marepial ONPOMIHIOBATH CHJIBHUM
CBITJIOM. BUCylllyBaHHS 3aKIHUYETHCS MPUOIU3HO 3a 4 TOJUHMU, KO0 3aMOPOKECHUI
map Ma€e TOBIMHY 1...2 MM; map 3aBTOBIIKHM 10 MM ciliJi BUCYIIIyBaTH BOPOJOBXK 24
roguH. [HOAI /Ui BUIaJIeHHS 3aJIMIITKOBOI BOJIOTH 3pa30K BHCYIIYIOTH Y BaKyyM-
excukaTopl HaJ P2Os. BMICT BoJIOrH 004HCITIOETHCS 32 3MIHOKO MACH.

Ha Bigminy Big mpsmux, HEMpsMi METOIU JO03BOJISIOTH IIBUIKO OTPUMYBAaTH
iH(dopMaIlito MPo MacoBY YacTKy BOJIOTH Y Marepiajii Ta aBTOMAaTHU3yBaTH MPOIEC
BUMIPIOBAaHHS MacOBOI YaCTKU BOJIOTH. B HempsiMux MeTofax BU3HAYAETHCS HE cama
BOJIOTA B JOCIITHOMY 00’€KTi, a MOKa3HUK, (DYHKIIIOHATLHO OB’ sI3aHUI 3 MacOBOIO
YaCTKOIO BOJIOTH MaTepialy.

o nHenpsimux memoois BITHOCSATHCS:

— hi3uuHi — BUBHAYEHHSI MAacoOBOi YAaCTKH CYXHX PEUOBHH 3a BEIMYHUHOIO
BIIHOCHOI T'YCTUHU YU pehpakTOMETPUYHO;

— eJlekmpuyHi — BABHAYEHHS] MAacOBOI YaCTKW BOJIOTH 3a €JIEKTPOMPOBIAHICTIO
a00 €JEKTPUYHOIO MPOHUKHICTh

Cepen  HeENmpsAMHUX  METOIIB TPAKTHYHE 3aCTOCYBaHHS B  XapyoBiH
MPOMUCIIOBOCTI ~ OTPUMAJIM  €JEKTPOXIMIYHI ~METOJIM, B SKUX BHUMIPIOIOTh
€JIEKTPOIPOBIAHICTD 1 AICIEKTPUUHY HPOHUKHICTIO.

Koudykmomempuqnmi METOJI 3aCHOBaHMI Ha 3aJIeKHOCTI EJIEKTPUYHOIO
oTIopy MaTeplany BiJl CTYIEHs HOTO BOJIOTOCTI: YUM O1JIbIIIE BOJIOTOCTI, TUM MEHIIIE
MATOMHUI  OTIp MaTep1aJ1y 1 TUM Oiibllle HWOTO EJIEeKTPOIPOBIIHICTD. CTyrIlHB
JUCOITIAIlT MOJIEKYJT OpTaHIYHUX PEUOBHUH JYyKE HU3BKUH, TOMY B CYXOMY CTaHI BOHU
€ JICNeKTPUKAMH, M0 TIOTAHO TMPOBOJATH EJIEKTPUUYHUNA CTPyM. Y BHUIAJKY
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3BOJIOKEHHSI Matepiajly HOro eleKTpONpOBIAHICTH 301IbIIyeThCA (PUCYHOK 1.2) 3a
PaxyHOK PO3YMHEHHS Y BOJII MiHEpaJbHUX COJIeH, IO MICTATHCS B MaTepiai,
3MaTHUX MaiKe TMOBHICTIO JUCOIIIIOBATH HA 10HM, SKI € TapHUMHU MPOBITHUKAMHU
CJIEKTPUYHOTO CTPYMY.

g Rx

| l l S
0 2 30 50 W, %

Pucynoxk 1.2 — 3anexHicThb enexkTponpoBingHocTi MaTepiany (Rx) Bix macoBoi yactku Bojoru (W)

B pesynbrari mpOro NUTOMUN oOmip Marepiady 3MeEHIIyeTbcs Ha 12...18
HOPsIIKiB. METOJT 3aCTOCOBYETHCS 3a HU3bKOI Ta CepeIHbOI BOJIOrOCTI MaTepiany (~
no 18..20%). Hesnaune 301IbIIEHHS BOJOTOCTI NPU3BOAUTH IO 3HAYHOIO
3MEHIICHHSI ONopYy (KpUBa KPyTO MAJaE).

VY nabopatopHOMY KOHTPOJII BUKOPHUCTOBYIOTH BOJIOTOMIpPH, IO MPAIIOIOTH 32
MIPUHITUIIOM BUMIPIOBaHHS €JIEKTPOIIPOBITHOCTI.

€MHICHUNI MemoO 3aCHOBAaHMM Ha 3aJEKHOCTI BEIUYMHHU J1€JIEKTPUYHOL
nponukHocTi (JIl; €) marepiamy Big BMicTy B HboMmy Boau. €=81, Il cyxoi
PEUYOBHHHU ~ 3...5, OTKE MIIBUILEHHS BOJIOTOCTI MPU3BOAUTE 10 301nbIneHHs 1.

Memoo wnaosucoxkux uwacmom (HBY) 3acHOBaHMii Ha IOIJIMHAHHI BOIOIO
eHeprii, n1o 30ypKyeTbesa reneparopom HBY-BUnpomMiHIOBaHHS.

Pegppaxmomempuunuii memoo. llpuHUUI METONYy 3aCHOBAHMM Ha 3MiHI
MOKa3HUKA 3aJOMJIEHHSI PO3YMHIB B 3aJIEKHOCTI BIJl KUIBKOCTI PO3YMHEHHX B HHUX
CyXUX pe4oBHH. [luM MeTOqO0M BH3HAYAIOTh KUTBKICTH BOJHM B CHpONAaX, COKax,
HACTOSIX Ta 1H.).

BU3HAYEHHS CITIBBIJJHOIIEHHS BIJILHOI 1 3B'SI3AHOI BOJIOT'

HHughepenyianvna cranyroua kanopumempisn. SIKIIO 3pa30K OXOJOIUTH JO
temnepatypu MeHire 0°C, To BiIbHA BOJIOTa 3aMep3HE, 3B's3aHa — Hi. 32 HarpiBaHHS
3aMOPOKEHOT0 3pa3ka B KaJOPUMETPl MOXKHA BUMIPSATH TEILIO, 110 MOTJIMHYJIOCH i
yac TaHeHHs Jboay. Hezamep3aroua Bo/ia BUBHAYAETHCS SIK PI3HUIIS MIXK 3aTrajIbHOIO 1
3aMeP3ar0v0r0 BOJOIO.

Tepmoepasimempuunuti memood. MeToj 3aCHOBaHUM Ha BU3HAYCHHI IIBUIKOCTI
BHUCYIIIYBaHHS. Y KOHTPOJIbOBAaHUX YMOBaxX MeXa MIX JAUISTHKOK TMOCTIHHOT
IIBUJIKOCTI BUCYITYBAHHS 1 JUISTHKOIO, JI€ ISl IIBUIKICTh 3HMKYETHCS, XapaKTEPU3YE
3B's13aHY BOJIOTY.

lienexmpuuni eumiprosannsa. Meton 3acHOBaHUKA Ha Tomy, 1o 3a 0°C
3HAYEHHS JI1CJICKTPUYHOI TPOHUKHOCTI BOAM 1 JIbOJY € TMPUOIU3HO OJTHAKOBUMHU. AJie
SKIIO YaCTHHA BOJIOTH 3B's3aHa, TO 11 JIE€JIEKTPUYHI BJIACTUBOCTI MOBHHHI CHJIBHO
BIJIPI3HATHCS BiJ] TICIEKTPUYHUX BIACTHBOCTEH 00'€MHOT BOJH 1 IHOTY.

Bumiprosanns mennoemnocmi. TenmoeMHICTh BOAU OLIbINA, HIXK TEIJIOEMHICTD
JTHOMY, OCKUIBKM 3 TIJIBUINEHHSAM TEMIEpPaTypu y BOJl BiAOYyBaeTbCcS PO3PUB
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BOJHEBUX 3B's3KiB. [[f0 BIACTUBICTh BUKOPHCTOBYIOTH JJIsi BUBUEHHS PYXJIHBOCTI
MOJIEKYJ BOJM. 3HAUEHHsS TEIUIOEMHOCTI BOJM B 3aJi€KHOCTI BiJl ii BMICTY B
mojiMepax Ja€ BIJOMOCTI MPO KUIBKICTh 3B'si3aHOT BOAM. SIKIIO 3a HHU3BKUX
KOHIICHTpAIlif Bojaa creuudpiyHo 3B'sA3aHa, TO ii BHECOK B TEIUNIOEMHICTh €
HE3HAYHUM. Y JUISHII BUCOKHX 3HA4Y€Hb BOJIOTOCTI TEIJIOEMHICTH B OCHOBHOMY
BHU3HAYA€ BUIbHA BOJIOTA, BHECOK SIKOi B TEIUIOEMHICTH MPHUOJIU3HO B 2 pas3u OLbIIIe,
HDK JILOY.

AMP. Meton nonsirae y BUBUCHHI PYXJIMBOCTI BOAM B HEPYXOMiil MaTpuiii. 3a
HAsIBHOCTI BUIBHOT 1 3B'AI3aHOI BOJIOTH OTPUMYIOTH /B JiHIT B criekTpi AMP 3amicTb
oJIHI€T U1 00'€eMHOT BOIH.

Ha pucynky 1.3 moxa3zaHi mpuiaaud Juisi BU3HAYCHHS 3B’A3aHOI BOIU B
XapUYOBUX MPOAYKTAX 3a IOTIOMOTOI0 OTMCAHKMX BHIIE METO/IB.

a — nudepeHnianbHui ckanyounit kanopumerp DSK; 6 — repmorpadiununii anamnizatop; B —
npusaa s T1eJeKTPUIHUX BUMIPIOBAaHb;, T — KAJIOpUMETD; 1 — nmpuian aias AMP-
CIIEKTPOCKOMIii

Pucynok 1.3 — JlaboparopHe obnaaHaHHS JIsl BU3HAUYEHHS 3B’ 13aHO1 BOAH Y XapuOBUX
MPOYKTax
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1.3 ExcniepMeHTa/IbHA YACTHHA
1.3.1 BuzHayeHHSI MacOBOi YACTKHU BOJIOTY B Xap4Y0BHUX NPOAYKTAX Ta CHPOBHHI

IMpunaau, odnagHanus (pucyHok 1.4), maTepiaiu: TeXHi4HI Bard, €KCUKATOP, 3pa30K
NPOAYKTY, JIomaTtka abo ImmaTenb, OOKCHM amtoMiHieBi, cymwibHa mada CEII-3M,
TOJMHHUK, TEPMOMETP.

2 0 e
a — eazu opyzozo (3 ouckpemuicmio 0,0001 2) ma uemeepmozo (3 ouckpemuicmio 0,01 2) kracy,

6 — excuxamop®; 6 — cywunvna waga CEII-3ME?; 2 — wnamens; 0 — aniominiesi b6roxcu’;
e — wunyi muzeibHi

Pucynok 1.4 — Jlabopamopne obna0nanns 01 6U3HA4eHHA MACOBOI YACMKU 601020CMI Y
xXapuoeux npooyKkmax

[MIAT'OTOBKA ITPOb XAPYHOBUX ITPOIYKTIB
[TigroToBKa mMpoO Xap4oBUX MPOIYKTIB J0 MPOBEACHHSA BUMIipIOBaHb. Binlip 1
MIJITOTOBKA MPOO /10 aHaji3y MPOBOAUTHCA 3TIAHO JIIOYMX CTAaHAAPTIB JJIsI XJji0a 1
xmb600ynounux BupoOiB — [OCT 5667-65, nns neunBa — [[OCT 5904-82.
[Tpobu xm11600ynoyHMX BHUPOOiIB, BaroBi 1 mTy4Hi, Macoro moHam 500 T

! Excukdrop — mocyauna, B SKili MiATPUMYETHCS TIEBHA BOJIOTICTH MOBITPs (3a3BHYail OaM3bKa
JI0 HYJS), BATOTOBJIEHA 13 TOBCTOTO ckia. [loBepxHs 3’ €aHaHHS 3 KPUIIKOIO 3MAa3y€EThCS CIELialbHOO
3Ma3KOK JUIsl JIOCATHEHHS TepPMETUYHOCTi. EKCHKaTOp BHKOPUCTOBYETBCS [UIS TOBUIBHOTO
BHCYITyBaHHS 32 KIMHATHOI TeMIIepaTypu, JUIsi 30epiraHHsi TirpOCKOMIYHUX CIIOJNYK, y TpaBiMerpii
(11106 HEe AOMYCTUTH HACHYCHHSI BOJIOTOIO 13 MOBITPSI pEUYOBHH, L0 JOCTIKYIOThCSI.

2 CymmnbHa mada CEII-3M IlpusHaueHa jis CyuIiHHS 3€pHA, 3€PHONPOJYKTIB, HaciHHS
0000BUX 1 ONIHHUX KYJIBTYP, & TAKOXK IHIIUX PEUOBHH NMPU BH3HAYEHHI Bosiorocti. [Ipuanumn nii CEIL-
3M 3acHOBaHHMII Ha pPIBHOMIDHOMY BHUCYIIYBaHHI MpPOOM 3a JOMOMOTOI0 TIOBITPSHOTO MOTOKY,
(IOBITPSHO-TEIUIOBUI METOX), CTBOPIOBAHOI'O BiJIEHTPOBUM BEHTWISATOPOM 1 HarpiBalbHUMU
eJIeMeHTaMu, i 00epTOBOro croiy 3 npobdamu. TexHiuHI XapaKTePUCTUKH: MaKCUMAJIbHHUI TOTYyCTUMUI
HarpiB cymuibHOI kamepu, 150°C; poboda TemmepaTypa CyMHWIBHOI KaMepu JJIsl IMONEpPeIHbOTO
npocymyBanHsa 105°C, nns cymku — 130°C; cepeans TpuBaiicTh posirpiBanus madu BignosigHol0 i
15 xB; MicTKicTh 00epTOBOTO cTONY, 10 T amoMiHieBUX OIOKC.

% Brokcu anroMiHi€BI — €MKOCTI 1J1sl 30epiraHHs Ta NPOBEAEHHS JOCHTiKEHb.
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PO3pi3ar0Th HABILI MO IIUPHHI 1 BiI OJHIET MOJIOBUHH B1JIPi3al0Th IIMAaTOYOK MacoOlO
omu3pko 70T, 3 AKOrO 3pi3ylOTh CKOPUHKY 1 MIJICKOPMHKOBHI IIap 3aBTOBLIKU
Oom3bko 1 cM. SIKIo s aHami3y 6epeThesl yacTUHA BUPOOY, TO 3 MIABITPSHOTO OOKY
3p13yI0OTh IIMATO4YOK 3aBTOBIIKM 0,5 cM, BIJ HBOTO BIJOKPEMIIIOIOTH HIMATOYOK
Macor 0iu3bpko 70 T, 3pi3ylOTh CKOPUHKY 1 TMIJCKOPUHKOBUM 1map. BupoOu macoro
200...500 r roTyr0Th aHAJIOT1YHO.

I3 momryynux BupoOiB Macoro 710 200 r 3pi3yl0Th CKOPUHKY, IMiACKOPUHKOBUI
map, BUJAISIIOTHh BKIIFOUYCHHS (MTOBUIO, BAPEHHS 1 T. I.) 1 MIBUAKO TOJPIOHIOIOTH.
M’ sxymiky xmi0a moApiOHIOIOTh HOKEM, 3a BEJIMKOI KUIBKOCTI MPOO PEKOMEHI0BAHO
BUKOPHUCTOBYBAaTH MEXaHIYHHUM MiIKpOMOIpiOHIOBAY.

[leunBOo mOMPIOHIOETbCA HA TEPTYIIIi, CHP KUCIOMOJIOYHUN pPETEIbHO
PO3THPAETHCS Y TOPUEISTHOBIN CTYTIIII.

Bu3HayeHHs MacoBOi YaCTKM BOJOTW METOJAOM BUCYIMIYBaHHS
A0 mocTiiiHOT Macu (apOiTpaxkHuii MeToON)

st aHamizy HeoOxigHa Orokca MoIepeAHbO BHCYIIEHA JO0 IMOCTIHHOI Macu
(moposxHIO 200 31 CKIISIHOI MAJIMYKOKO 1 MICKOM), JJISA IbOTO OIOKCY 38adcyiomb 3
tounicTio 10 0,0002 r Ta sucywyroms y cymumnsHid madi 3a 100...105°C no
MOCTIAHOI MacH.

Y nmnomepeaHbO 3BaXKEHY OIOKCY MOMINIAIOTh MOAPIOHEHY HaBaXKy
JOCHIIXYBaHOTO MPOAYKTY Macow 3...5 I Ta BUCYNIYIOTh Y CYIIMJIbHIN madi
3a 100...105°C. VY mporeci BHUCYIIYBaHHS OIOKCY 3 HaBaXXKOW HEPIiOOUUHO
36adicyromy  (TICAS  TOMEPETHBOTO  OXOJIO/DKEHHS B €KCHKATOpi  MPOTATOM
15...20 xB.). [lepire 3BayKyBaHHS IPOBOAATH nic/ist 2...4 200. BUCYITyBaHHS, KOXKHE
MOBTOPHE 3BAXKYBaHHS — uepe3 1200., a min KiHelp aHamizy — uepes kooxchi 30 xs.
Ilin yac 3BaxXyBaHHS OIOKCHM 3 HaBaXKOI KpHIIKA TOBUHHA OYyTH 3aKpuTa,
BUCYIIYIOTh 00’ €KT 3 BIIKPUTOIO KPUILKOIO.

Macy nociimKyBaHOI HaBa)XKH, 110 BHUCYIITYIOTh, BBAXKalOTh MOCTIMHOIO TOI,
KOJIM PI3HMUIIT MDK JBOMa OCTaHHIMU 3BaxyBaHHsSMU He mepeBumye 0,001 r. 3a
KIHIIEBUW pe3yabTaT MNPUHAMaIOTh cepeaHe apudmernyHe 2...3-X mapaieabHUuX
BH3HAUCHb. PO30DKHICTP MK IMapajebHUMH BHU3HAYCHHSMH 3a IIUM METOJIOM
nmoBuHHA OyTH B Mexkax 1 %. Po3paxyHku 3a1iicHIOIOTE 3 TouHicTIO J10 0,01 %.

Bu3zHayeHHs MacoBOi YAaCTKM BOJOTW MPUCKOPEHUM METOIOM
BUCYIIYBaHHSA

VY 1Bi monepeaHbO BUCYLIEHI 1 3BaXKEH1 OroKkcu OEpYyTh HABAN#CKU JOCIAITHOTO
3pa3ka Macor 1mo 5 e. 3BaxyrTh 3 BiaxmieHHsM + 0,01 r. Brokcu 3 HaBaKKamu
PO3MIIIYIOTh B CyIIWIbHIA 1madi, Temneparypa sikoi 140...145 °C, kpuiku Orokc
MOBUHHI OYTH BIAKPUTHMHM Ta MiAKIaAeH1 mif aHo. TemmepaTypa mij 4ac IbOTO
mBHIKO 3HIWKYeThes (HIkue 130 °C). [Iporsarom 10...15 xB. ii moBomsats g0 130°C
Ta 3a Il TeMIepaTypHu MPOJAOBKYIOTh sucyurysamu npotiroM 40 xs. (BiAXUICHHS
TemrepaTypu He mMoBuHHO mepeBuiryBatd +2°C). IloTiM OIOKCH THTCILHUMH
HIUNISIME  8UUMAIOMb, HAKPUBAIOMb KPUUWKAMU, OXON00MCYIOMb B EKCUKATOpi
npotsrom 20...30 xe. Ta 38adxcyroms. MacoBy dactky Bojoru W, %, po3paxoByroTh
3a opmynoro (1.4). Po30DKHICT MiXK JBOMa Mapajic]bHUMH BU3HAYCHHSAMHU HE
noBuHHa niepeBunryBaty 0,5 %. OnepxaHi pe3yiabTaTi 3aHOCATH 10 Tabmumi 1.2.
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J1yst mpuCKOpEHHS BUCYIITYBaHHS B'SI3KUX PEUOBUH (KOHCEPBH, JHKEM, TTOBUJLIO,
MeJl Ta 1H.) 3aCTOCOBYIOTh PO3MYIIyBayi, 0 HAJAI0Th PEUYOBHHI BEJIUKY MOBEPXHIO 1
IO TMEpPEeNIKOKAIOTh YTBOPEHHIO Ha TMOBEpPXHI Kipodyku. B sikocTi posmynryBauda
BUKOPHUCTOBYIOTH Micok: 10...12 r Ha ogHy MpoOy.

[Ticok 3a3ganeriip OOpOOJIAIOTH TaKUM YHHOM: IPOCIIOIOTH Yepe3 CHUTO 3
JiaMeTpoM OTBOPIB 1,5 MM 1 Te IO 3aluIIaeTbcsi Ha cuTi giamerpoM 0,3 M,
IIPOMHUBAIOTH BOJIOIO 70 TUX TP, MOKH BOJA IEpecTaHe KaJaMyTHITH (BIIIIJIEHHS
TJIMHACTUX TPOAYKTiB). [loTiM micok 3anuBaroTh MOABIMHUM 00'€éMOM PO30aBICHOT
consiHoi kucaotu (1:1) 1 BUTpUMYIOTH MPOTITOM A00H, MEPIOAUYHO MEPEMIITYIOUH.
[Ticok 3HOBY NPOMHBAIOTH BOJOK 1O HEHUTPAIBHOI pEakilii MPOMUBHUX BOJ Ha
JaKMyc, BUCYIIYIOTh 3a Temnepatypu 150...160°C no mocTiitHOi MacH.

IIposedennsn eunpobysanns. Y OIOKC TOMIIIAIOTh PIYKOBHM a00 KBapIIOBHIA
MCOK B KITBKOCTI, IO TEPEBUIYE HABAXKY MPOAYKTY MPUOMM3HO B 2..3 pasm.
HaBaxxky ucymytorb B CEIIl y Bigkputux Orokcax 3a temneparypu 103°C
BrpoioBk 30 xB. [loTiM OrOKC 3aKpUBAIOTh KPUIIKOI, OXOJIO/KYIOTh B €KCHUKATOPI
70 KIMHATHOI TeMIepaTypu 1 3BaXKyIOTb. Y 3BaXEHUH OIOKC 3 IMICKOM BHOCATH
HABAXXKY MPOAYKTY 1 MOBTOPHO 3BaXYIOTh. J[0 BMICTY MiIJIUBAIOTh €THJIOBHM CIHPT 1
nomimiarTh 6rokc Ha BoAsHY OaHo (80...90°C) 1 moMinIyro4u NaJnyKor0, HarpiBaloTh
710 3HUKHEHHSI 3amaxy eTUiIoBoro cnupty. [loTiM mpody BUCYIIYIOTH BIIPOJIOBXK 2 TOJ
B cymibHiHM madi 3a Temmneparypu 103°C, 0X0N0KyI0Th B €KCUKATOPI 1 3BAXKYIOTh.
BucymryBanus nOpoJoBXKYyIOTh J0 MNOCTIHOT Macu. Pe3yinbTaTu JBOX OCTaHHIX
3BaXyBaHb HE€ IMIOBHUHHI BiApi3HATHCS Oubil HiK Ha 0,1% Macu HaBaXKH.
3BaXKyBaHHS IPOBOJATH 3 MoxHOKoro He Oubie 0,001 p.

Tabnuya 1.2 — Buznauenns mMaco8oi 4yacmku 80102U NPUCKOPEHUM MemoOOM

Maca 6rokcH, T MacoBa gacTka BOJIOTH
. B IPOAYKTI, %
ITopoxHbOi ’
Howmep | Homep BHE HIGHO{ 3 HaBaXKOIO | 3 HABAXKOIO Maca .
3pa3ka | Orokcu ymernol 110 nicis HaBaXKH, T HOCHIHZK y Hopwma 3a
710 TIOCTIHHOL BUCYIIIYBaHHS | BUCYIITYBaHHS BatHH
CTaHIApTOM
MacH 3pa3ok Aap

Ha ocHOBI OoTpuMaHux pe3ynbTaTiB poOJsATH BUCHOBOK MPO BIAMNOBIAHICTH

MacOBOi YaCTKH BOJIOTH B MPOAYKTI BUMOTaM CTaHAAPTY.
Bu3dHaYeHHA MacoOBOI YAaCTKH BOJIOTHM EKCIpPeCc-MeTOAOM

Jlis  ImBHOKOTO  BHAAJCHHS  BOJIOTM  BHUKOPUCTOBYIOTH  CYIIIHHS B
iH(QpayepBOHUX MPOMEHSX, SIKI CIPUHMAIOTHCS HE TUIBKM TIOBEpXHEI, alie W
MPOHUKAIOTh B MPOJAYKT Ha MIHUOUHY 710 2...3 MM, 10 3yMOBIIOE HOr0 1HTEHCHUBHE
nporpiBanHa. OgHUM 3 JDKEpesn 1H(PpauepBOHUX MPOMEHIB MOXYTh OyTH HarpiTi
MeTajeBl TIOBEpXHI, SKI JAalOTh ONPOMIHEHHS B Jlama3oHl JIOBKWH XBHJIb
0,76...343 um. Ha npoMy npuHnumi mpaioe npuaaa YmkoBoi (pucyHok 1.5), 1o
CKJIaIa€ThCS 13 IBOX MACUBHUX METAJICBUX IUIUT (CIUIAB AJIFOMIHIIO 1 YaBYHY) KPYIJIOl
dbopMu, MIXK SIKUMU PO3MIILYETHCSI TOHKUN 1Iap MaTepiany, o BUCymyerses. [Inutu
3’¢JHaHI MDK COOOI0 WIAPHIPOM 1 HArpiBalOThCA EJIEKTPUYHUMHU €JIeMEHTaMH,
PO3MIIIICHUMH 30BHI CTOpPIH MpWiaay, 0 3a0e3nedyye IMIBUIKE 3HEBOJIHCHHS
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npoaykry. Ilinx gac poOOTH BiACTaHbP MK IJIUTAMH CKIafae 2 MM, TeMIleparypa
KOHTPOJIFOETBCSL JIBOMA PTYTHUMHU TepMmoMeTpaMmu. HarpiBanHs miuT Moxe OyTu
CWIbHUM 1 cnabuM. CunbHe HarpiBaHHS BHUKOPUCTOBYETBCS Yy  BHIAJKY
MIEpPIIONIOYAaTKOBOTO  HAarpiBaHHs, a cja0Kke — Uil MATPUMaHHS  HEOOX1THOT
TeMIeparypu (s NepEeMUKAHHS PEKMMY HarpiBaHHs € CHELaJIbHUN MepeMuKay).
KonTakTHMI1 TepMOMETp 3a0e3neuye CTaIicTh 3aaH01 TeMIiepaTtypu B Mexax =1°C.

Bucymyrots 00’ €KT B makeTax TpUKYyTHOI (U mpuiiaxy Kpyrioi gopmu) ado
npsIMOKYTHOI (dopMu (Uit ipunaay npsmMokyTHoi dopmu). s npunaais YmxoBoi
CTaporo 3pa3Ky TMamepoBi IMMaKeTH HEOOXIJHO BHUTOTOBUTH CaMOCTIHHO. Jlms
BUTOTOBJICHHS TAKETiB MPAMOKYTHOI (OpMHU JHUCT mamepy (razeTHoro) ¢gopmaTom
20%14 3ruHaOTh HABMI, a BIAKPUTI 3 TPhOX OOKIB Kpai makeTy 3arMHaioTh Ha 1,5 cM
(pucynok 1.6). Po3mip roroBux mnakeriB 8,5%11 cm. Jlyii BUTOTOBJICHHS TMAKETIB
TpUKYTHOT (hopmu mamip Gopmarom15x15 cM 3ruHAIOTH MO AlaroHall 1 BIAKPUTI Kpai
3aruHaroTh Ha 1,5 cMm.

a — cxemamuyne 300pasxcenus npunady (1 — memanesi naumu, 2 — mepmomempu, 6CMaegieHi 8
2inb3y); 6 — yugposutl npunad, 6 — CYyHacHUll aHaL02 NPUIaoy

Pucynox 1.5 — Ilpunao Yuowcosoi

JI1s1 BU3BHAUEHHA MAacOBOi YAaCTKHU BOJIOTU POCIMHHOI OJIii B ManepOBUM MAKET
KJIaIyTh JTOAATKOBUN JUCT (UIBTPYBaJIBHOIO Marepy po3Mipom 11x24 cm, 3irHyTHii
B TPHU IIApU TAKUM YMHOM, 100 /Ba MIApH MOMICTHIIMCH HA HU)KHIM CTOPOHI MAKETY,
a OJIMH LIap — Ha BEPXHIM.

I\

1 TE ;}

Pucynok 1.6 — BuroroBneHHs nanepoBuX MakeTiB i npuiary YuxoBoi
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[Mudposuii mpunag YuxoBoi Ta ioro cyyacHi momudikamii 0OYHUCITIOIOTH
KOe(ILIEHT BOJIOTOCTI Xap4yOBUX TMPOAYKTIB 1 CHUPOBHUHHU, HamiB(aOpUKaTIiB 1
BUKOPUCTOBYETHCS B J1aOOPATOPHUX YMOBAX MIAMPUEMCTB XapuOBOi MPOMHUCIOBOCTI.
3pa30K BHUMIPIOBAHOIO MPOAYKTY BUIMAPIOETHCA IUIIXOM 3HEBOJHEHHS 3aBISKU
HarpiBy Moro A0 MOTpiOHOI TemiepaTypd 1 0OyMOBJIEHOIO CIIOYaTKy dYacy. biok
BUIIAPIOBAHHS CKJIAJAETHCS 13 JIBOX HArpiBaJbHUX IUIMT 3 QIOMIHIIO, SKI MaloTh
€JICKTPOHArpiBajJbHUMN €JIEMEHT 1 3aKPUBAIOTHCS KPUIIKAaMU. TOYHICTh BUCYIIYBaHHS
rapantyeThesi 1uppoBum iraukatopom (0,1°C B Mexax temmeparypu 1...199°C).
MakcumanbHUl dYac HarpiBaHHs OJoKy g0 3amaHoi Temmepatypu — 20 XB.;
MOBEPXOBA IIITMHA MK TIUTaMu 070Ky — 110 0,1 MM.

JlJis BU3HAUYEHHS MAacOBOi YAaCTKU BOJIOTH B MPOJYKTI 3a JOIMOMOTOI0 €KCIIpec
METO]Ty TIOTIEPEAHbO BUTOTOBIISIIOTH 2 MAepoBi MaKeTH, sIKl MPOCYIIYIOTh y TpUiiai
Ymxkonoi 3a Temmneparypu 160 °C npoTsrom 3 XB., 0XOJOKYIOTh B €KCUKATOP1 3 XB.
Ta 3BaXYIOThb. Jlani iX po3KpHUBarOTh Ta MOMINIAIOTh B HUX HABAXKKK OOpOIIHA MO 5 T
KOXHa 3 BiAXwieHHAM He Outbiie 0,01 r (mpoBoasTh /1Ba mapaneabHUX BU3HAYCHHS).
[TakeTn 3aKkpUBaIOTh Ta PO3MILIYIOTh y MPUIAJL Uil BUCYIIYBaHHS 32 TEMIEpATypu
160 °C na 4 xB. (mpecoBaHl JpixkmKi Ha 7 xB., conog—Ha 10xB.). Ilicus
BHCYILIYBaHHSl MAKETU OXOJIOJKYIOTh B €KCHUKATOP1, 3BAXYIOTh 1 3a PI3HMUIIECIO Mac
HAaBaXKU JO Ta MICHAs BUCYIIYBaHHS pPO3paxOBYIOTh MAacOBY YacTKy BOJIOTH 3a
dbopmyroro 1.4.

Po30KHICT MK JBOMAa MapajelibHUMH BHU3HAYEHHSIMU HE [OBHHHA
nepesuiyBat 1 %.

Bukopuctanas 1mporo MeTtoAy € €(QEeKTUBHUM Yy BHUIAJKaX OIEPATHBHOTO
KOHTPOJIIO MAacOBOI YacTKM BOJIOTM B PI3HHUX Tajy3siX Xap4yoBOi MPOMHCIOBOCTI
(xmbonekapchbKoi, MaKapOHHOI, KOHJIUTEPCHKOI, APIKIMKOBOI, KpPOXMaJIONATOKOBIN
Ta iH.).

Bu3HayYeHHsI MACOBOI YaCTKH BOJIOTH BUCYIIYBAHHAM 32
AONMOMOTro0 Bar-poJoromipis ADS

[le#t MeToa 3acTOCOBYIOTH JIl HMIBHAKOTO Ta TOYHOIO aHali3y MpPOAYKLIi Ha
MacoOBY YaCTKy BOJIOTH Y JIaDOpaTopisix, B MpoIleCi BUPOOHUIITBA JUIsI KOHTPOIIO
AKOCT1 Tpoaykili. Merox 0a3yeTbcs Ha BUCYIIYBaHHI 3pa3ka 1H(padyepBOHUMHU
IIPOMEHSIMHU.

Baru-Bonoromipu — 11e aHaaizatopu BOJIOTOCTI (pUCYHOK 1.7), siKi MOEIHYIOTh
B co01 Baru 3 (yHKII€I0 BUMIPIOBAHHS BOJIOTOCTI. BHKOPUCTOBYIOTBCS Takl
aHaJ13aTOpU y BUIAJKaX, KOJU HEOOXIAHO MIBUJKO 1 TOYHO BUMIPATU HASIBHICTH
BOJIOTM B PI3HOMAHITHUX MaTepiajax B JaOOpaTOPHUX yMOBaX 1 Ha BUPOOHHUIITBI.
Bonu cknagarotees 3 smaboparopHux Bar 3 kiacy TouHocTi 3a ['OCTom 1
BOY/JIOBaHUM HaJ HHUMH MPUCTPOEM HJisi CYIIKH (TajmoreHoBi abo iHQpayepBOHI
namnu). Lle nae MOXIMBICTH BUKOPUCTATH BOJIOTOMIP SIK TPaAMIIiiHI JIabopaTopHi
Baru, a TaKOX SIK MPUCTPIA JUIsi BU3HAYEHHSI BMICTY BOJIOTH Y BEJHUKIM KITBKOCTI
PI3HOMaHITHHX PEUOBHH 1 MaTepiaiiB, 3aCTOCOBYIOUM TEPMOTPABIMETPUYHUN METO/I.
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Pucynok 1.7 — Baru-Bonoromipu

3aBASKM BaraM MOXKHa BU3HAUWUTH Macy 3pa3Ka marepiaiy, KUl 3HaXOIUThCS
Ha maibll. Cymapka 34uTye pe3yJabTaTh BUMIPIB Baru; 3A1MCHIOE MPOIIEC CYIIIHHS
3pa3Ka, BUPAXOBY€ Ta BUCBITIIOE Ha IMU(POBOMY IHAMKATOPI KIHIIEBUH pE3yJbTat
(BoJIOTICTH MaTepialy).

[[{o6 BUMIpSTH BOJIOTICTH, 3pa30K CJiJ MOMICTUTH Ha IIAJIbI[l OJTHOPA30BOTO
BUKOPHUCTAHHA, SIKa Jalli BKJIAJAETHCS B KAMEPY BaroCyIiapKH.

3pa30K MOBUHEH HAHOCUTHCS PIBHOMIPHUM IIAPOM 2...5 MM, IO BIAMOBIIAE
Maci 5...15 r, 3aneXHO BIJ BUAY AOCIIIKYBAHOIO 3pa3Ka. 3pa3oK Ciij BUKJIAAATH
SKHAWIBHUAIIE, 00 BiH HE BTpaTuB Bosiory. CremiaibHi QuUIBTpU 3a0€3MeuyloTh
PIBHOMIpHE pPO3TalllyBaHHsS PIAMHUA Ha Waubli. Y BUNAAKY aHali3y TBEPAUX TLUI
GiTBTpH 3a1001ratoTh 3rOPSIHHIO 3Pa3KiB.

[Tepen mouaTkoM npoleypy BUBHAYEHHS MaCOBOT YaCTKU BOJIOT'M HEOOX1THO:

— BCTAHOBUTHU HEOOXI1HI PEXKUMH Ta MapaMeTpH mnporiecy cyuriuus (M);

— BCTAHOBUTHU Ha Baru MOPOKHIO OHOPA30BY IAJBKY;

— BIATapyBaTH Baru 3 IOPOKHBOIO OJHOPA30BOIO INATBKOK HATUCHEHHSM
kaonku [T/ONJ;

— BUMHATH OJHOPA30BY MIAJIbKY Ta MOKJIACTH Ha HEl MATOTOBICHUH 3pa3ok;

— MIOCTAaBUTH IMAJBKY 31 3pa3KOM Ha BaHTAXKOMPHUMAIBHY TPHHOTY, 3aKPUTH
KpUIIKY CyIIapKd Ta HATUCHYTH KHomky [O], mpu 1bOMy Ha 1HAMKATOpI
BHUCBITJIIOIOTHCS 3HAYEHHS MyHKTY MeHIO «CTaH poOOTH Bary;

— NOBTOPHO HATUCHYTH KHONKY [O] cyliapku, Ha iHAMKATOPI BUCBIYYIOTHCS:
HOMEp pEeXHMy, 4ac poOOTH, po3paxoBaHE 3HAYEHHS BOJIOTOCTI, TemrmepaTypa B
CYLIUJIBHINA Kamepi;

— KIHEIb TPOLEypU CYNPOBOJKYETHCS 3BYKOBHUM CHUTHAJIOM Ta HAJITUCOM
«Kinenp» Ha 1HIUKATOP1 CyIIApKUA. 3HAYEHHS BOJOTOCTi, OTPUMAaHE Ha 1€l MOMEHT,
3amam’sITOBYEThCA Ta 30epiraeTbes 10 HaTuckanHs KHomku [C] abo mo 3amycky
HACTYITHOI MPOLIETypH CYLIIHHS;

— PO3IPYKyBaHHS Ha MPUHTEP] 1 BUBEJEHHS KIHIIEBOTO 3BITY MPO MapaMeTpu
Ta pe3yJbTaTH MPOLECY CYIIHHS 3pa3ka Ha KOMIT'IOTEpl 3A1ACHIOIOTHCS MICIA
HaTUCKaHHs KHOMKH [O].
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1.4 KOHTpPOJIbHI NUTAHHS

1.
2.

~NOo o1k~ W

oo

Ha3BiTh QyHKLIT BOOU B XapuOBUX MPOAYKTAX
SIKUM TOKa3HUKOM XapaKTepU3YEThCA BMICT BOJOTH B XapuyOBUX
MPOAyKTax?

. SIKUMM TTOHATTSAMHU ONMUCYIOTh CTAH BOJIOTH B IPOJIyKTax?

. JlaliTe BU3HAUCHHS ITOHATTIO "aKTHBHICTH BOJIH".

. Ha3Bitb, siki € popMu 3B’ 43Ky BOJIOTH B XapuOBUX MPOJAYKTaX

. SIK1 € MeTOIM BU3HAYEHHS MaCOBOI YaCTKHU BOJIOTH?

. I[lepepaxyiiTe mepeBaru Ta HEJIOJIKH NPSMHX METOJIB BU3HAYEHHS MacOBOi

YaCTKH BOJIOI'H.

. Bin axux mapameTpiB 3aI€KUTh PEKUM BUCYIITYBaHHS?
. Ha3BiTh OCHOBHI METOAM BHW3HAYCHHS MAacOBOi YacTKH  BOJIOTH

BHUCYIIIYBAHHSIM.

10. SIxi mepeBaru Ta HEIOJIKH METO 1B BUCYIIIYBaHHS?
11. Ha3BiTh OCOOJMBOCTI MPUCKOPEHOTO METONY BHCYLIYBAaHHS JJISl B’SI3KUX

MPOJTYKTIB.

12. Po3kpuiiTe CyTh €KCIIpec-METOAYy BH3HAYEHHS MAacoOBOi YacTKW BOJIOTH B

Xap4OBUX NPOAYKTAX.

13. SIx BU3HAYA€THCA MacCOBA YaCTKa BOJIOTH 33 JOTIOMOT OO Bar-BOJIOTOMipiB?

31



JlabopaTopHa podora Ne 2
MeTtoau po3aijieHHs OIJIKIB B 3aJ1€2KHOCTI BT IX (PYHKI[IOHAJIbHUX
BJIACTHBOCTEH

2.1 Meta po6oTu:

BUIUIUTA OUTKM MINEHUIll, PO3UYMHHI Y BOJI, JIyrax, COHpPTax, po3uyMHaX
COJIel; BUIUIMTH 3 MOJIOKa Ka3eiH, BOJO- Ta COJICPO3YMHHI OILIKH;
MiATBEPAUTH HASBHICTh OUIKAa y BHUAUICHUX (PPaKIisgx 3a JOTOMOTOIO
AKICHOT peakilii Ha MeNTUIHUMN 3B’ 130K 3 O1ypeTOBUM pPEaKTHBOM.

2.2 TeopeTu4Hi BitomocTi

binxku — e BUCOKOMOJIEKYJISIPHI a30TOBMICHI OpTaHIUHI CIIOIYKH, MOJIEKYIH

SKUX MOOYTOBaHI 13 3aJIUIIKIB aMIHOKHUCIIOT, 3’ €THAHUX METITHTHUAM 3B’ SI3KOM.
KITACUDIKAILIIA BIJIKIB

Binoma BenuKa KIIbKICTh OUIKIB POCIMHHOTO 1 TBAPUHHOTO MOXOMKEHHS, 1110
BIIPI3HAIOTHCS 32 CBOIM CKJIQJIOM Ta O10JIOTIYHOIO POJUTIO B OpraHi3mi. 3aJ0BUIbHOI
YVHIBEpCAJIbHOI CHUCTEMHM KiacHdikamii OUIKIB He IcHye. € Jume JeKuUIbKa
3araJbHOBKMBAHUX CHUCTEM KiIacH(iKailiil, 0 TPYHTYIOTbCS Ha TOXOJDPKEHHI,
byHKisIX, hopMi MOJIEKYI, (G13UKO-XIMIYHUX BIACTUBOCTSX. JJi1 cucTtemaTu3ailii ta
BHBYEHHS X 3aIPOIOHOBAHO JIeK1IbKa Kiaacu]ikarriii:

1. 3a noxoodoicennsam: pOCTUHHI, TBAPUHHI, BIPYCHI, OaKkTepiasibHI; 3 MO3UIIIN
OpraHiB Ta KJIITHHHUX OpraHes: OLIKM TUIa3MH, M’s30B1 OUJIKH, OUTKH MOJIOKA, SI€Ilb,
pubOCOMHI 01K, OUIKU KIITUHHOTO SiApa 1 T. 1.

2. 3a @ynxyiamu: pepMeHTaTUBHI, CTPYKTYpHI, CKOPOUYBalIbHI, TPAHCIIOPTHI,
pEe3EpBHI Ta PEIENTOPHI.

Jlo CTpyKTypHHMX OUIKIB HAJICKUTh KOJd2eH — OCHOBHA CKJIaJIOBOI0 YaCTHHA
3’€IHYBAJIbHOI TKAaHWUHU. BIIBIIICTE MO0 3HAXOIUTHCS B CYXOXKWIIAX, 3B’SI3KaX,
HIKIpl, KICTKax, xpsmax. KosareH € y BCiX 0ararokJITHHHHUX OpraHi3Max, KpiMm
pociuH. Moro Monekyia BUTPHMye HABaHTAXKCHHS, Bara SKOrO B JECSATKUA THCAY
pa3iB Ounbplna Bijg Bard OUIKOBOI MoOjeKynd. ToOTO Ii MOJEKYIW MIIHIII, HIXK
crajeBui apit. [lig gac KU’ ATiHHA M’SI30BOi TKAaHWHM (M’sica) YacTHUHA TMETTHIHUX
3B’SI3KIB Y KOJIareHl MiJJA€ThCS TIAPOII3y, YTBOPIOETHCS CYMIII TENTUIIB, IO
HA3WBAETHCS KEIATUHOM. TpHUBANICTh MPUTOTYBAHHS M’ SICHHX CTPaB BU3HAYAETHCS
yMOBaMU pYyHHYBaHHS BOJIOKOH KOJIareHy. Kepamun BXOJIUTH JIO CKJIAy
CIIOJIYYHOI 1 TOKPUBHOI TKaHWUH, BOJIOCCS, MIp’s, pOTiB. Enacmux — BXOIUTH [0
CKJIaJly €JIaCTUYHUX TKaHWH 1 BUKOHYE CTPYKTYpHI (QyHKIli. 3 HbOTO MOOYI0BaHI
BHYTPIIIHI O0OJIOHKU CY/IHH.

Ckopouysanvui  Oinku. Haiikpaiie BHUBUYEHI CKOpOYYBaJdbHI KOMIUIEKCH
M’S30BUX KJIITUH. BOHU CKIIa1atoThCs 3 OUIKIB IBOX TUITIB — aKTUHY 1 MIO3UHY.

Tpancnopmui Oinku yTBOPIOIOTH KOMIUIGKCH 3 PEYOBHHAMH, SKi BOHHU
TPAHCIIOPTYIOTh MDK TKaHMHAMM abo0 yepe3 mMeMOpaHy. /o Takux OUIKIB HajeXaTh
IUXanabHl OUIKH, 110 MEPEHOCATh KUCeHb. JluxayibHi OUIKM MOIIMUpPEHI B 0araThox
KUBUX OpraHizaMax, IIOYHHAIYH Big APDKIKIB 1 0 BHIIUX XpeOeTHUx. B
OynbOoukax OO0OOBHMX TaKOX 3HAWJIEHUN OuXainbHUIl OUT0K. BCi BOHHM 3BOPOTHO
MPUETHYIOTh MOJIEKYJIM KUCHIO (3B’S3YIOTh MOT0O 3a BUCOKOTO BMICTY B CEpEIOBHILI 1
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BIJIIAIOTH 3a MOHMXEHOro). JuxanbHi O61nku Mictath Hon depymy, piame Kynpymy
(MOJIFOCKM 1 O1BIIICTh WICHUCTOHOTUX), SIKUH Oepe ydacTh Yy 3B’SI3yBaHHI KHCHIO.
I'eMorno6iny i Miorno6inu MictaTs HonuFe?! y ckiaazi HeO1IKOBOI YACTUHU — reMy.

3axuchi 6inKu — aHTUTLIIA BIAITPAIOTh BAXKJIUBY POJIb B 3aXKCTI OPraHi3My BiJ
qY>KOPITHUX PEYOBHUH 1 KJIITHH. AHTHUTIIA — 1€ IMYHOIJIOOYJIIHH, SIKi BUPOOJISIOTHCS
KJIITUHAMHU IMYHHOI CUCTEMH JIIM(OIUTAMHU 1 BXOJSITh 10 CKJIaay CUPOBATKHA KPOBI Ta
IHIIMX TMO3aKIITHHHUX PIAWH, a TaKOX TMOBEPXHI JESKUX KIITHUH, HaNpUKIal,
aimbonutis. OpraHizMm BUpoOJIsie aHTUTINIA HA Uy KOPLAHI OUTKH, MOIicaxapuau, 1HIII
PEUYOBMHU, HANPUKIAA, HITPOPEHOT, Ha PaKOBl KIITHHH, MUJIOK POCIHUH TOIIO.
AHTUTIIA IPOSABIISAIOTh BUCOKY CIIEIM(PIUHICTH O CBOTO AHTUTEHY.

3.3a 6yodoeoro monekyn: THoOymspHi, (cdeporporeinn), GiOpmIapHi
(cxnepornpoTeinn) Ta MEMOpaHHi.

Dibpunapui 6inky — 1€ OLIKHU, K1 YTBOPEH1 MOMIMENTUIHUMH JAHIFOTaMH, 1110
pO3TalloBaHl MapajieTbHO OJWH OJHOMY Y3JIOBXK OJIHIET OCl 1 YTBOPIOIOTH JOBTI
BojlokHa ((iOpunm) abo map. JloBkuMHA MOJEKyd TakuX OUIKIB B JEKIJIbKa pasiB
nepeBuIlye ix aiaMerp. BoHM € HEpO3UMHHHMMH Yy BOJl 1 pO3YMHAX COJIEH.
Oi6punsipHi OUIKM — 1€ BENMKa rpyrna OUIKIB, MO0 € OCHOBHUMH CTPYKTYPHUMU
eJIeMEHTaMH CIIOJIyYHOI TKaHWHHU (KOJIareH, KepaTuH, €1acTHH Ta 1H.): OLIOK BOJIOCCS
— KepaTuH, O1JI0K OBKY — (piOpoiH, 6110k M’5131B — M103UH, OUTOK KpOBi — (h1OpHH.

I nobynapni Oinku — e OUTKM, B MOJEKyJIaX SKHX IOJIMENTHAHI JIaHIIOTH
IIUIBHO 3TOPHYTI B KOMIIAKTHI KYJIACTI CTPYKTYpH (rnoOynum). o rinoOynsipHUX
OUIKIB BIJHOCATHCA (EPMEHTH, AHTHUTUIA, JESIKI TOPMOHM 1 1HOI OUIKH, WIO
BUKOHYIOTh B KIIITKax AuHamivHi QyHkmii. Lle anpOyMinu Ta rioOysiHu CHpOBATKU
KpOBI, OLJTKH MOJIOKA, SIELb, IK1 MatOTh (popmy Kyui. [IpaBunbsHO1 popmu rinodynu He
OyBaroTh, HATYACTIIIIE BOHU MAIOTh €JIICOiIHY a00 OBaJIbHY (opMmy.

Mix nBoMa kpailHiMH (QopMaMu OUIKIB € BENHMKa KUIBKICTh NEPEeXITHUX
dhopM — BiJ KyJIemoAI0HOT 10 BEPETEHOIOI10HO1 1 BOJJOKHHUCTOI.

4. 3a ximiunum cK1a0oM: TIPOCTI 1 CKIIAJTHI.

Ilpocmi 6inku, sIK1 yTBOPIOIOTH 1] Yac TiAPOII3Y TIIBKM aMIHOKUCIOTH a0o X
noxigHi. Ckraoui 6inku — MarwTh OUTKOBY YaCTHHY, IO CKJIAJAETHCS 13 3aUIIKIB
aMIHOKHCJIOT, 1 HEOUIKOBY, 1110 MO OyTH IpeJAcTaBIcHa HOHAMH METaJIB, JiIliIaMH,
BYTJIEBOJIaMH, 3aJTUIITKOM (HOCHOPHOI KUCIIOTH.

Jlo mpocTrx O1IKIB HaJIEkKaTh:

— anbOymiHy IyX€ TOMIMPEHI B TBApPUHHUX Ta POCIMHHUX OpraHi3max, €
OCHOBHOIO YaCTHMHOIO IMTOIUIa3MU OUIBIIOCTI KJIITHUH, CKJIaJ0BOK YACTUHOK KPOBI,
M’5131B, MOJIOKA, B KPOBI BHIIMX TBapHH 1 JIOACH anbOyMiHU CKJIaJar0Th OUIbLIY
YacTUHY OIIKIB IJIJa3MHU; MaloTh BIJJHOCHO Mally MOJEKyIsipHy wmacy 60 k/l;
NPUIAMAaIOTh YYacTh y MIATPUMIII OCMOTUYHOTO TUCKY KPOBI, TPAHCHIOPTYIOTh Y KPOBI
pi3HI pEYOBUHM (BITaMIiHU, 10HM METaJiB, TOPMOHM), BUKOHYIOTb AHTUTOKCHYHY
GbyHKIIITO;

— 2100y iKY, Ha BIIMIHY BiJ] allbOyMIHIB € OUThI Tpy0O0 MHUCIIEPCHUMU, MAIOTh
outbmry mosekymsipay macy 160—180 x/I; B oprani3mi 0 uHu Ta TBAPUH BUKOHYIOTh
POJIb aHTHUTLI,;
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— 2icmoHu [ npomaminy € OCHOBHMMHU OUIKaMU Si[jpa KJIITHHU 1 YTBOPIOIOTH
OCHOBHY Macy O1JKOBOi YaCTHHU HYKJIEOMPOTEIiB; FCTOHU CTa01II3yIOTh MOJICKYITY
JIHK, niarpumyiots yHikaiaeHy cTpykTypy AHK B sanpi, mo € ymoBow mis
O0locuHTE3y OLIKY;

— CKleponpomeinu — OUIKA  OTIOPHUX TKAaHWH (XpAIIIB, KICTOK), BOBHHU,
Bosiocca. He po3uuHHI y BOJI, CIAOKUX KHUCJIOTax 1 Jyrax. KOJAareHw; eJacTUHH,
kepatuH; (iOpoiH; TpojiaMiHU 1 TJIOTEHIHM (OLIKM POCIMHHOTO ITOXOJIKEHHS,
MICTSTh BEIHMKY KUIBKICTh TIIOTAMIHOBOI KUCJIOTH 1 JII3UHY).

Cknaowi 6inku CKIAmaloThCs 3 TPOCTOrO OiNKy Ta HeGINKOBOI YacTMHU. IX
KJIacU(IKyIOTh 32 HEO1IKOBOIO YaCTUHOIO:

— HyKeonpomeiou — HeO1TKOBa yacTuHa — HykJeiHoBi kucinotu PHK Ta JIHK;
01JIKOBa — MPOTaMiHU Ta TCTOHU;

— Xpomonpomeiou B HEOITKOBIM YaCTHHI MICTATh MITMEHTH, O TaKUX OLIKIB
HajeXaTh TreMOrjo0iH, Miorjo0iH (OUIOK M’sA31B), JNeski (QEepMEeHTH KaTaliasH,
MEePOKCUAA3HU, IIMTOXPOMH, & TAKOXK XJI0podin);

— gpocgponpomeiou B HEOUIKOBIA YaCTHHI MalOTh 3aJUIIOK (HochopHOi
KHCJIOTH: Ka3€eiH MOJIOKa, BiHEJH (O1JIOK )KOBTKA S€1lb), 1XTY/iH (OUIOK iKpu puod);

— inonpomeiou — HeO1IKOBa  (MMPOCTETUYHA) TpyIa — JIMia: JIHONPOTEian
(po3uuHHI y BOJI1), — MPOTEOIIMIAN ((KUPOPO3UUHHI);

— enikonpomeiou — HEO1IKOBa ~ YacCTHUHA — BYTJICBOJIH Ta IX IMOXI1/TH1
(rekCypoHOBa KHCJIOTa, TJIIKOT€HHI aMiHOKUCIOTH). ['pyna crnoiyk, B sSIKMX OLIKOBa
YacTMHA BIJHOCHO cjaba cnabo 3B’si3aHa 3 BYIVICBOJAHOIO  HA3WBAEThCS
MYKOIIPOTEiiaMu (XOHIPOITUHCYIb(PATH, TaTypOHOBI KUCIOTH).

— Memanonpomeiou — KOMIUIEKCH OUIKIB 3 BaXKUMH MeTajaMu: (EpUTHH —
KPUCTAJIIYHUI O110K, pO3UMHHMNA y BOAl, MIicTUTh 10 20% Fe, € ocHOBHOIO (hopMOIO
3amacy 3ajli3a B OpPraHi3Ml 1 CHHTE3YETbCSl B MEYIHLI, TaM BiH BIJKJIAJAETHCSA MPO
3amac; nepysoriazMid MicTuth 0,34% wmii.

5. 3a pO3YMHHICTIO MPOCTI OUIKH MOIISIOTh:

— anbOYMiHY — PO3YMHHI Yy BOJI 1 COJBOBUX PO3UYMHAX, HEPO3UYMHHI B
KOHIICHTPOBAHUX PO3YMHAX COJIEH, XapaKTePU3YIOThCsI BUCOKOIO T1APOPUIHHICTIO Ta
JMCIIEPCHICTIO, MalOTh KuCi BiactuBocti (i3oenektpuuHa Touka (IET) =~ 4,7); nHe
MarOTh OCOOJMBOCTEH IOJI0 BMICTY OKPEMHX aMIHOKHCIIOT; BXOIATH 1O CKIaay
MOJIOKQ, SI€1lb, 36PHA 3JIaKOBUX Ta 0000BUX KYJIBTYD;

— 2n06yniny — CadOPO3UYMHHI y BOA1, J0OpE PO3YMHHI B PO3YMHAX COJICH; Mijl
yac iX BUIy4YeHHS (€KCTpakKiliii) i3 pi3HOMaHITHUX 00’ €KTIB BUKOPUCTOBYIOTH 2...10%-
HUW PO3YMH XJIOPUAY HaTpito; ciabokucii adbo HeiTpanphi 611ku (IET 6,0...7,0); oo
HUX HaJIeXaTh JIAKTOTJIOOYIJIIH MOJIOKa, (PiOpMHOTEeH KpoBI, OUIbIIA YacTUHA OUIKIB
HaclHHS 0000BHX — JIETYMiH rOpoxy, (ha3eoiiH KBACOJIi, TNIIHUINH COT;

— npoaaminu — po3unHHi B 70...80%-HOMYy e€TaHOJII, HEPO3UYHMHHI Yy BOJII 1
a0COIOTHOMY €TaHOJI1, 0ararti apriHiHoM (TJiaguH MIICHUII, TOPICIH STUMEHIO, 3eiH
KYKYPYZ134, OPO3€EiH PHUCY);

— enromeniny — He PO3YMHSAIOTHCS Hi B COJIOBUX PO3UMHAX, HI B CIHPTI, ajie
eKCTparyroThes riapokcuaamu nyxkaux metaniB (0,2%-uum posumnom) (IET 5...7)
3HAXOAATHCS, SIK MMPABUJIO, CIIUTHHO 3 TIpoJiaMiHaMHu (TJTFOTEHIH TIIICHHUIT);
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— 2iCMOHU | NpomamiHy PO3UYMHHI B COJBOBUX PO3UYMHAX; MAIOTh SICKPaBO
BUPa)KEH1 OCHOBHI BJIACTHUBOCTI uepe3 Beaukuil BMicT aprininy (IET 10,5...13,5);

— ckaeponpomeiny (IPOTEHOINN) — HEPO3YUHHI y BOJIl 1 COJIBOBUX PO3YMHAX,
Oarati MIIMHOM, aJaHIHOM 1 POIHOM.

OYHKIIOHAJIBHI BJIACTUBOCTI BUIKIB

3aBIsKU YHIKaIbHUM (DYHKI[IOHAJBHUM BJIACTHBOCTSM OUIKU 3HAXOASTH CBOE
3aCTOCYBaHHS Y BHUPOOHMIITBI Xap4YOBUX IMPOAYKTIB HE TIIBKH B SKOCTI IMOXKHWBHOI
CKJIaJI0BOI, a 1 SIK HEOOXiOTHUN TEXHOJOTIYHHM KOMIIOHEHT, 1 SK JIIKYBaJbHO-
npodinakTuyHa 100aBKa.

OyHKI10HATBHI BIACTUBOCTI OUIKIB — 11€ Taki (Pi3UKO-XIMIYHI XapaKTEPUCTHKU
O1JIKIB, 1[0 BU3HAYAIOTH 1X MOBEAIHKY IiJ Yac MepepoOKH B XapuyoOBi MPOIAYKTH 1 IO
3a0e3MevyI0Th MIEBHY CTPYKTYPY, TEXHOJIOT1UHI 1 CIOKUBY1 BIIACTUBOCTI.

Jlo HaWOLIBII BaXTMBUX (DYHKIIIOHAILHUX BJIACTUBOCTEH OUIKIB BiTHOCSTHCS
PO3YMHHICTh, BOJIO- Ta >KUPO3B'S3yBalibHA 3[IaTHICTb, 3JATHICTh CTaOUII3yBaTH
JUCIIEPCHI ~ cuUcTeMu  (eMyJsbCli, TMiHHM, CYCIEH3li), yTBOpDIOBaTH  JKele,
TUTIBKOYTBOPIOBAJIbHA 3/IaTHICTh, aJIM€31iHI 1 PEOJOTiYHI BIACTUBOCTI (B'A3KICTb,
€JIACTUYHICTD), 3/IATHICTh IO TEKCTYpPyBaHHS.

Oco6mBocTi  (YHKIIIOHATBHUX  BJIACTUBOCTEH  OUIKIB  3yMOBJIIOIOTHCS
cnenu@iuHo0  TOCHIIOBHICTh aMIHOKHCJIOTHUX 3aJMIIKIB B MOJINEOTHAHUX
JIAHIIOTaX, HEPIBHOMIPHUM PO3TallyBaHHAM TiapooOHUX 1 T1IpOopIILHUX TPy Ha
MOBEPXHI OJIKIB, HAsIBHICTIO a00 BIACYTHICTIO CHIPANi3ylOUUX AUISHOK, 11O B CBOIO
4yepry BIUIMBAa€ HA HAsBHICTb HEKOBAJIEHTHUX B3aeMOAIN:  2iopoghobHux,
eeKMpOCMAamudHux i 600He8UX 36'513KI8.

1. Po3yunnicms € TIEPBUHHUM TOKA3HUKOM OILIHKA (PYHKIIOHAJIBHUX
BJIACTUBOCTEH O1JIKiB, XapaKTEPU3YEThCS KIIBKICTIO OUIKA, 1110 NEPEXOIUTh B PO3UUH
1 BHU3HayaeTbcs KoediuieHToM po3zuuHHOro aszory (KPA) 1 koedimientom
nucneproBanocTi 6ika (K/B). ¥V nepmomMy Bumnagky BU3HA4arOTh KUTBKICTh a30TY (Y
B1JICOTKAaX B1Jl 3aTaJIbHOTO), 110 MIEPEUIIIOB y PO3UHH; B IPYTOMY — KUIBKICTh OiKa (y
B1JICOTKAaX BIJ] 3arajbHOTO 3MICTY HOTO B MPOAYKTI), 1[0 TIEPEHUIIIOB B PO3UHH.

binku 3 eucoxoro 2iopoghobnicmio n1o0Ope B3aEMOIIOTH 3 JIIMIIAMH, 3 GUCOKOHO
2iopoghinbHicmio 1O0OpPEe B3aEMOJIIIOTH 3 BOJIOI0. BHECOK €NEKTPOCTATHYHUX CHII B
PO3YMHHICTH OLNIKIB 3a7ekuTh Bl pH cepenoBuia i mpucyTHocTi coneid. 3a pH, o
Bianosiznae [ET, 61ku MarOTh HATMEHIITY PO3YMHHICTh, OCKUIBKU CyMapHUIA 3apsii Ha
iX MOJIEeKyJlax JAOPIBHIOE HYJIO 1 YACTMHKHU MO30aBJEHI 31aTHOCTI BIIIITOBXYBATUCA
3a paxyHOK €JIEKTPOCTATUYHHUX B3aEMOJIN 3 MOJIEKYyJIaMU PO3YMHHHKA. Y KHCIOMY
ab0 JYy)KHOMY CEpeJOBHUILI, HaBMakh, 3a0€3MEeUyEThCS B3aEMOIISI MPOTUIICHKHO
3apsypKeHux 10HIB po3unHHHMKa (H' a6o OH™ BiAmoBigHO) 3 NMOBEPXHSAMHU OLIKOBUX
YJaCTOK, 3aps/DKCHUX TIO3UTUBHO B KHUCJIOMY CEPEIOBHIII 1 HETAaTUBHO B JY)KHOMY, a
3HAUUTH 1 NIepexiJl OUIKIB B PO3UUH. Y KUCIOMY cepedosuwyi OLI0K Ma€e NO3UMUBHULL
3aps0 8HACIOOK npueHiveHHs oucoyiayii kapookcunvrux (-COOH) epyn, B nysrcHiti —
He2amueHUll 3a paxyHox npueHivenns oucoyiayii ocnosnux (- NHy) epyn.

3aJIe’KHICTh PO3YMHHOCTI O1IKIB BiJl KOHIICHTpAIlii COJIed HOCUTh HENIHIMHUMA
xapaktep. Ilim dYac 1omaBaHHS HEBEIHMKUX KIIBKOCTEH COJIEM PO3YHMHHICTH
30UTBITY€THCS, OCKIJTBKH 10HU TIEPEIIKOKAIOTh EIEKTPOCTAaTUYHIN B3aeMOJIT O194HUX
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rpyn Oinka MK co0or. BHcoki KOHIEHTpalii cosieid, 1m0 3HIKYIOTh TiApaTaliio
MNOJINENTUIHUX JIAHIIOTIB, HAaBIAKW, TMOCWIIIOTh TiapodoOHi O1710K-O1IKOBI
B3a€EMOJII1 1 IPU3BOAATH JI0 BUIAIaHHS OlJIKa B 0caj (BUCOJIIOBaHHS). BukopucranHs
K PO3YMHHUKA BOJIM, PO30aBIIEHUX PO3YMHIB COJEH, JYTiB 1 BOJHO-CHUPTOBUX
pPO3UYMHIB 3a0e3leuye Mepexifi TeTepOreHHUX CyMilled B PO3YWH, BIANOBIJIHO,
anbOyMiHy, IJIO0YIIIHIB, MIIOTENIHIB 1 MPOJIAMIHIB 1 OTpUMaHHs OUIKOBUX (Dpakiiii,
IO PO3PI3HSIOTHCS 3a aMIHOKUCIOTHMM CKJIaJJOM, MOJIEKYJSIpHUMH Macam 1
(GYHKI[IOHATFHUMU BIIaCTUBOCTSIMH.

Boooszé'sizysanvna 30amuicme  6inkie (abo Tigpartallisi) XapaKTepU3YEThCS
a7IcOpOIIiEr0 BOAM 3a YYacTIO T1APO(MUIFHUX 3aJMINKIB aMiHOKHCIIOT. biaku 3matHi
3B’A3yBaTU BOJAY, TOOTO MPOSIBIAIOTH TiApodIbHI BIacTUBOCTI. [lpu mpomy OiiaKM
Ha0yXaroTh, 30UTBIIYIOTHCA 1X Maca 1 00’ eM. ['1apoduTbHICTh KIEMKOBUHHHUX OLTKIB —
OJIHA 13 O3HAK, IO XapaKTEePU3yeE SKICTh 3epHa 1 OopomrHa. [[uTommasma KiIiTHHU
npejacTaBie co00K0 CcTabUTI30BaHy CYCIIEH31I0 13 Mojekyn Oinka. B mporect
TEXHOJIOTIYHOI MEPEPOOKH CUPOBHHH BIOYBAETHCS 3B’S3yBaHHS BOJIM, MPOJYKTH
30UTBIIYIOTHCSL B 00’ €M1 — HAOYyXaloTh.

Kuposzeé’azysanvua — 30amuicms OLIKIE XapaKTEPU3YETHCS aJICOPOLIEI0 KUPY
32 paxyHOK TipohoOHUX 3aJUIIKIB. 3a HEBUCOKOI BOJIOTOCTI TiapodiibHI TPyMH,
B3a€EMOJIIIOYM 3 MOJIEKYJJaMHd BOJM, YTBOPIOIOTh MOHOMOJICKYJISIpHUHM 1ap, 3a
BHCOKOI — HaBKOJIO TJ100yn Oinka ¢GopMyeThesi OaraTomapoBa CTPYKTypa 3
OJIHOYACHHUM MPOHUKHEHHSM BOAM B 3alaJIMHU 1 BUCTYIHU. 3arajibHa KiIbKICTh BOJIH 1
xupy Ha noBepxHi gocsrae 0,2...0,4 r Ha 1 r O1KiB.

3natHICTh OUIKIB yTPUMYBaTh Up 1 BOAY 3aJ€KUTh HE JUIIE BIJ
OCOOIMBOCTEH aMIHOKHCIIOTHOTO CKJIamy 1 CTPYKTYpH, aje 1 Bix (pakiiiHOTO
ckiany, cnocody o00poOku, pH cepenoBuiia, TemnepaTypu 1 MOPUCYTHOCTI
BYIJIEBOJIIB, JIMIAIB 1 1HIIMX OUIKIB. Bucoka 31aTHICTh OUIKIB yTPUMYBAaTH BOJY B
XapuoBUX TNPOAYKTaxX (M'SiCHUX, XJ100OYJIOYHUX 1 Tak Jaji) MIJBUILYE BUXIJ
OCTaHHIX, TOJOBXYE TEpMIHHM 30epiraHHs 1 MOKpallye TekcTypy. JleHaTypoBani
OUIKM MaroTh 3HIDKEHY BOJIO3B'SI3yBaJbHY 3AAaTHICTh, 1 X 3aCTOCYBaHHS HETaTUBHO
MO3HAYAEThCS Ha SKOCTI xiiba. Bucoka >xupoyTpuMmyBaibHa 3JaTHICTH OUIKIB
3a0e3nedye HIKHY 1 OJIHOPIAHY TEKCTYpY BHUPOOIB, BHKIIOYAE BIAUICHHS JXKUDPY,
3MOPIIYBaHHS BUPOOIB, 3MEHIITY€E BTPATH ITi/1 YaC BapiHHS 1 CMaXXCHHSI.

Kupoemynveysanvua enacmueocmi 0Oinka — yTBOPEHHsSI OUIKOM Ha TOBEPXHI
Kparenb KHpYy (3a paxyHOK TipodoOHOi B3aeMOJii) TOHKOI IUIIBKH, SIKa MPUTATYE
BOAYy (32 paxyHOK NOJIAPHUX TpYI) 1 OPOTUIIE 3IUMAHHIO XKUPOBHX YACTHHOK.
[IpucyTtHicTh B OJHOMY OLIKOBOMY JaHI031 TiApodOOHUX 1 TiIApOPIIbHUX
yIpynyBaHb 3a0e3reuye po3MoJAlT MOJIEKYJ MEBHUM YMHOM Ha MeExXi moauty ¢as
Bojla-oisi 1 Boja-raz. Opientamis rigpodgiabHUX Tpyn Oulka 0 BOAM, a
rigpogoOHuX — A0 0ii Ha Mexki ToALTY (a3 y BUTJISAII MIITHOTO aJICOPOIIHOTO 1Iapy
3HIDKYE TIOBEPXHEBUN HATAT B JUCIEPCHUX CHUCTEMax 1 pOOUTH iX arperaTtuBHO
CTIHKMMH 1 OJTHOYACHO B's3KUMH. HalO11bI11 IOMHUPEHUMHU € XapUuoBl eMyJIbCii "ois
y Bomi" 1 "Boja B odii", 110 HA3WBAIOTHCS, BIAMOBIIHO, MPSIMUMH 1 3BOPOTHUMHU. Y Ci
BUJIA €MYJIbCIH 3 OITKOM OTPUMYIOTh MEXaHIYHUM JIMCIICPTYBAHHAM OAHI€T PITUHU B
HIITH 32 JTOMOMOTOI0 MIIIAJIOK, TOMOTEHI3aTOPiB, M0 3a0e3MeuyoTh aedopmariito
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TUCIIEPCITHOTO  Cepe/loOBUINA 3 YTBOPEHHSIM JApiOHMX dYacTok. Ha ocHOBI
KUPOEMYJIbI'YBAJIbHUX BJIACTUBOCTEH POCIMHHI 1 TBApUHHI OLIKM 3aCTOCOBYIOTHCS Y
BUPOOHUIITBI XJ11000yJI0YHUX, OOpONTHSAHUX KOHJIUTEPCHKUX BUPOOIB,
HU3BKOKAJOPIMHOTO  MaprapuHy, MaioHe3y, I[acT, M'SICHUX TMpOAYKTIB, a
MiHOYTBOPIOBAJIbHI BJIACTUBOCTI € OCHOBOIO BHUPOOHMIITBA 30UTUX KOHIUTEPCHKHUX
BUPOOiB (OICKBITIB, IECEPTIB, erMlB 1T. 11.).

Illinoymeopennss ~ TOB’si3aHE 31  3JaTHICTIO  OUIKIB  YTBOPIOBATH
BHCOKOKOHIICHTPOBAaHI CHUCTEMH piJuHa —Ta3, TBEpJE TUIO —ra3 y BUIJISAI MIHU.
binku BUKOHYIOTH (YHKIIIO TIHOYTBOPEHHS B KOHIUTEPCHKIM MPOMHUCIOBOCTI
(cybne, mactuna), y BumikaHHl xmi0a, y BHpoOHMUTBI muBa. [loBepxHs razoBux
NyXUPIIB MOKpHUBAa€E pika abo TBepAa OOOJOHKA, IO CKJIaJaeThCcs 13 OLIKiB. Y
BUITAJIKY, KOJIU 111 00OJIOHKA CTOHIITY€ETHCS Ta30B1 MyXUPIIl JTOMAIOTHCS, BiIOYBAETHCS
KoaJIecLeHIIs a00 3’ €IHAHHA MyXUPIIB, MiHA CTA€ MyXKOI0, MEHII CTIHKOIO.

Ilinu (nucnepcHi cucTeMH 3 Ta3onofioHo ¢a3zorw 1 piakuM ado TBEPAUM
CEepEeOBHUIIEM) OTPHUMYIOTh MEXaHIYHHM PO3IOAIJIOM IIOBITPsI B PO3UMHI OliIka
IUISIXOM 30MBaHHS a00 3a paxyHOK 3aKUITaHHS BOJM, 3HIKEHHS THCKY, 3a0€3MeueHHs
XIMIYHUX 1 MIKpOO10JIOTIUHUX MPOLIECIB y OLTKOBOBMICHUX Xap4YOBHUX cuCTeMax. Tak,
OUIKU KJIEWKOBUHH YTBOPIOIOTH IMIHY B XJIOHOMY TICTI MiJI €10 JIOKCUIY BYTJICIIO B
X0/l OpOJIIHHS, @ B KOHAUTEPCHKOMY — 32 PaXyHOK XIMIYHUX PO3MYIIyBayiB IiJl 4ac
BUJIJICHHSI aMmiaKy 1 JioKcuay Byrjelo. [liHOyTBOproBasibHI BJIACTUBOCTI OUIKIB
XapaKTepU3yIOThCS MIHOTBOPHOIO 3AAaTHICTIO 1 CcTaOuIbHICTIO TiHU. [lepmii
MIOKa3HUK BHUMIPIOETHCS 00'€MOM TMiHHM, BIJIHECEHHMM [0 MAacH OUIKy, IpYrui —
nepioioM ii HamiBpo3Maay, TOOTO YacoM, HEOOXITHUM [JIsl PYMHYBAHHS MOJIOBHHH
00'emy miHu. OOKIBa MOKA3HUKHM 3aj1eXaTh BiJ pH cepenoBuina, KOHIEHTpaIlli OUIKY,
coJieil, TemmepaTypu, MPUCYTHOCTI JIMIJIB, Caxapo3d, XapuyoOBUX BOJOKOH,
¢dpakuiitHoro ckigangy 1 OyaoBu OukiB. CTIMKICTh CTPYKTYpH MIHM € BaXKJIMBHUM
(hakTOpOM MiABUIICHHS SKOCTI XapuyOBUX MPOAYKTIB, B TOM YKCJIi 1 TUBA.

JKeneymeopioeanbri BIACTHBOCTI OUIKIB XapaKTEPHU3YIOThCA 3AATHICTIO iX
KOJOITHOTO  PO3YMHY 13  BUIBHOAMCIIEPTOBAHOTO  CTaHy  MEPEXOAUTH Y
3B’SI3aHOJUCTIEPCHUM (3 YTBOPEHHSIM CHCTEM, [0 MAIOTh BIACTUBOCTI TBEPAMX TLN).
[Ipy>kHi BIACTUBOCTI JKelie, IO 3YMOBJECHI YTBOPEHHSM MIPOCTOPOBOI CITKU
B3a€EMOJIIIOUMX MOJICKYJI OlKa, 3ajeXaTh BIJ MIHIMAJIbHOI HOTro KOHIICHTpAIlii, 3a
KO HACTa€ JKeNeyTBOPEHHs (KeJe-TOYkH), Bil pH, Bi MPUCYTHOCTI 1HIIUX OLIKIB,
coJiedd, monicaxapuiiB. BiIOK K »eneyTBOproBad MOBUHEH YTBOPIOBATH JKEJE B
IIMPOKOMY Jiama3oHi pH, 10HHOI cwiM, 3a MIHIMAJIBHOI KOHIEHTpamii 1 3
HEOOXITHUMHU  (PI3UKO-XIMIYHUMHU  BJIACTUBOCTSAIMH. JlO OCTaHHIX BIJHOCATHCS
MILIHICTh, TBEPAICTb, €IACTUYHICTh, TUKCOTPOMIs (31aTHICTh 3BOPOTHO MEPEXOIUTH B
TEeKy4YHid CTaH 3a MeXaHI4YHOi 0OpOOKM 1 3HOBY YTBOPIOBATH HETEKyde Kelle MicCIs
3HATTS HABAaHTAXCHHS), TEMIlepaTypa pO3M'SKIIEHHS 1 T[UIaBJICHHS, CTYIMiHb
HaOpsIKaHHS, 3JaTHICTh J0 CUHEpE3uCy (BIIAUICHHS TUCHEPCIHHOTO cepeloBHUIla 13
CKOpOUYeHHSIM 00'eMy Kejie), copOItisi 6apBHUKIB 1 apOMaTUYHUX PEYOBHUH 1 TaK JaJIi.
Jlo moni6HOTrO pony "yHiBepcadbHHUX' JKeJIeyTBOPIOBAUiB BIJHOCUTHCS JKEJIATHH, IO
J03BOJISIE B IIUPOKMX MeXax 3a0e3MeYUTH PEryNIOBaHHS XIMIYHOTO CKIamgy 1
010JI0T14YHY IIHHICTh XapuyOBUX MPOIYKTIB.
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B'sazko-enacmuuno-npyosicni enacmusocmi. XapakTepHOIO BIACTUBICTIO JESKUX
XapyoBHUX OUIKIB € HU3BKUM PIBEHB MOJSPHOCTI (PYHKIIOHAIBHUX Tpyrl. MoJiekyiu
BOJIM, OTOYYIOUM YaCTUHKHU OLJIKIB, BIAIITOBXYIOTHCS, a MOJICKYJIH O1JIKIB, HaBIaKH,
arperyroThCsi 3 YTBOPEHHSAM KOMIUIEKCIB 3 MPUTAMaHHUMH iM BIACTUBOCTSIMU
(B'SI3KICTB, €ACTUYHICTh, MPYXKHICTH) peosorii. Haibuipim BHpaKeHUH KOMILIEKC
TaKUX BJIACTUBOCTEW MAIOTh OLJIKU MIIEHUYHOI KJIEHKOBUHHU, XI10U, 1110 3yMOBIIOIOTh
TEKCTYpY, 1 III0 CTBOPIOIOTH CYIUIBHY a3y y BHUpoOax 3 HaloBHIOBa4YaMu (3€pHO,
BUCIBKH, POJ3HHKH). [IpyXHICTh 1 €TaCTHUHICTh OUIKIB 3yMOBJICHA TIIOTEHIHOBOIO
dpaxiriero OIKIB.

3 MeTor0 3a0e3nedyeHHs] CTablTbHOCTI TEXHOJIOTIYHOTO TPOIECY, MOMIMIICHHS
SKOCTI 1 PO3IIMPEHHS aCOPTUMEHTY XapyOBUX BHUPOOIB 3M1MCHIOIOTH PEryIIOBaHHS
(GYHKIIIOHATBHUX BJIACTUBOCTEH. DYHKITIOHATBHI BJIACTUBOCTI OUIKIB BU3HAYAIOTHCS
ix crpykryporo. Hampukian, B'S3KICTB 1 KEJIEyTBOPIOBAJIbHI — BJIACTUBOCTI
CHIBBIAHOCATHCS 3 PO3MIpOM 1 (hOPMOIO MOJIEKYJ, a BOJ03B'sS3yBajibHa 3/IaTHICTD,
MHOYTBOPIOBAJIbHI M €MyJIbI'yBaJbHI BIACTUBOCTI KOPEIIOIOTH 3 CITIBBIAHOIIECHHSIM
Ha HOBerHi MOMNAPHHX 1 T11podOOHUX TPyII. Yci YUHHUKHU, K1 3MiH}0}0Tb CTPYKTYpY

Peryn}OBaHH;I (GYHKIIOHATBFHUX BJIACTUBOCTEH OLIKIB JOCATAETHCS 3MIHOIO
YMOB 1X BHUAUICHHS, BHUCYIIyBaHHA, (i3uyHuUM, (I3UKO-XIMIYHUM BILTUBOM,
dbepMeHTaTUBHOIO 1 XiMIYHOIO Moaudikaiiero. [lapamerpu 00poOKH MOXKYTh
3MIHIOBATU aMIHOKHUCJIOTHUM 1 PpakiiifHuil ckiiaa OUIKiB, COPUUUHSITH J€HATYpallilo,
arperaiiiro abo B3a€MOIII0 3 IHIIMMU KOMIOHEHTaMH (JIiM1JIaMU, BYTJIEBOJaMU).

AKICHE I KJIBKICHE BU3HAYEHHA BIJIKIB

[IpucyTHICTh O1KIB B XapYOBUX MPOJIYKTaX BCTAHOBIIIOETHCS 3a JOMOMOIOIO
SKICHUX pEaKiliii, Ikl YMOBHO PO3JUISIOTH Ha JIB1 TPYIHU : a) KOJHOPOBI peakilii; 0)
peakIiii ocaKeHHs.

Cepen mepmioi rpynu poO3pI3HAIOTH YHIBEpCalibHI peakiii (OiypeToBa Ha
MEeNTUIHI 3B'SI3KM 1 HIHTUJIPUHOBA Ha 0-aMIHOKHUCJIOTH) 1 crnenudiyHi, 3yMOBJIEHI
MPUCYTHICTIO y OUIKaxX 3aJMIIKIB MEBHUX aMIHOKHUCIOT. Tak, KCaHTONMPOTEIHOBa
peaxilisi CBIIYUTH MPO HASBHICTh y OUIKaxX 3alUIIKIB apOMATHYHHUX AMIHOKHUCIIOT,
peakuis [laymi —rictrununy 1 Tuposuny, AnamkeBuua 1 Byasene — Tpuntodany,
HITPOTIPYCUIHA — ITUCTEiHYy, a peakiis Cakarydi—apridiHy. 3a pe3yJbTaTaMmu
cnenupiYHUX peaKiliii OpiEHTOBHO MOHA 3pOOMTH BUCHOBOK PO XapyOBY I[IHHICTb
O1JIKIB.

Y nmpyriit rpymi peakiiid OUIKM OCAKYIOTh €0 COJIEH, OpraHidyHuX
PO3YMHHUKIB, KOHIIEHTPOBAHUX KUCIIOT, JYT1B, 10HIB BAXKKUX METAIIB, TEMIEPATYPH 1
B 130€JIEKTPUYHIN TOUIll. BiIKK B po3uMHEHOMY CTaH1 € BKpail HECTINKMUMU, TOMY ITi]T
yac JI0JaBaHHS OpraHIYHUX PO3YMHHUKIB (CHOUPT, aleTOH), KOHLEHTPOBAHUX
PO3UYMHIB HEUTpadbHUX COJIEW JIy)KHUX MeTadmiB 1 Ail  (i3uynux ¢dakTopiB
(HarpiBaHHsI, OTIPOMIHEHHSI, yJIBTPa3ByK) OOOJIOHKA TipaTy PYHMHYEThCS 1 OLIKA
BUITAJIAI0Th B OCA].

Ockisibku OUIKOBI PEUYOBHMHU CHUPOBUHU (OOpOIIIHA, KPyMH, MOJIOKA, M'sca),
BKJIFOYAIOYM (PEPMEHTH, YacCTO € BU3HAYAIBLHUMHU B 3a0€3MEeUeHHI SKOCTI Xap4yOBHUX
BUpPOOIB, TO [yIi BUBYEHHA (PI3UKO-XIMIYHUX, OIOXIMIYHUX 1 (i310JOTIIHUX
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BJIACTMBOCTEH IIMX CIIOJYK OOOB'A3KOBOIO YMOBOIO € OTpUMaHHs OUIKIB B
1HIMBIAYaJIbHOMY 1, 32 MOXKJIUBICTIO, HEJICHATypOBAaHOMY CTaHi.

Tabauya 2.1 — Konvoposi peaxyii na 6inku

Hasga peakuii Peaktus Jlinsnka, sika pearye 3abapBieHHS
biyperora biyperoBuii peakTuB [TenrTuaHui 3B’ SI30K [TypmypoBo-dionerose
(Cu? B myxHOMY
CEPEIOBHIIII )
Hinrunpunosa Hinrinpun AMiHOTpynH B 0- Cunpo-¢ionetose
o) [MOJIOKEHHI
OH
| OH
= X0
KcanTonpoteinoBa | HNO3(kom.) Tuposus, XKoste (+NaOH —
deninanaHis, IMOMEpaHYEBE)
Tpuntodan, l'cruaun
®Dons PeaktuB ®@ons [ucrein, MeTioHiH Yopue
(CH3COQ),Pb+NaOH
AnlaMKeBrYa ['mokcunoBa Kkucinora Tpunrodan YepBoHo-hioneToBe
koHil. +H>SO4 (xoH11.) K1UJIbIIE
Caxkaryui a-HadTON + rimodpoMiT | ApTiHiH [TomepanueBo-yepBOHE
(NaClO)
OH
oo
Minona PeaktuB Minona Tuposun [IypniypoBo-uepBoHE
(HgNO3 + Hg(NOy), B
HNOs3 po30. 3
nomimkamu HNO?)

METOAU BUAUIEHHA I OUMIIEHHSA BIJIKIB

3aranpHy cXeMy orepalliii 3 BUAUICHHs OUTKIB MOKHA MPEACTaBUTH TaK:

— ToIpiOHEHHS 610JI0TTYHOTO MaTepiary (TOMOTeHi3aIlis);

— eKCTparyBaHHS;

— BIIIUICHHS BiJl HU3bKOMOJIEKYJIIPHUX CITOJTYK, TOOTO OUMILICHHS O1/1Ka;

— OTpUMaHHS O17Ka B 1HJIMBIIyalIbHOMY CTaHI.

[TonpiOHEeHHsA 010JOTIYHOTO MaTepiany

PyiiHyBaHHS KJIITUHHOI CTPYKTYPH 3[1HCHIOETHCS PETEIBHUM MOAPIOHEHHSIM
Marepialy B TOMOTreHi3aTopax, MJuHax (BaJIkoBI a00 KyJdbOBI MJIMHH),
MOTEPEMIHHUM 3aMOPOXKYBAHHSM 1 BiITAaBaHHSM, 3aCTOCYBAHHSIM YJIbTPa3BYKOBHX
BHCOKOYAaCTOTHUX KOJUBaHb (yJIbTPa3BYKOBI JE31HTErpaToOpH), MpPec-METOIO0B 3
BUKOPHUCTAHHAM BUCOKHMX THCKIB 1 METOAy "a30THOI OoMOu". Y OCTaHHbOMY BUMAJIKY
KJIITUHU HAaCUYyIOTbCA a30TOM MiJ THCKOM, SIKMH TOTIM 3HIKYETbCS 1 KIITHHU
pyiiHytoTbcs. E(eKTUBHICTD TOMOTreHi3alli 3ajleXuTh HE JIMIIE BiJ CHocoly
pYWHYBaHHS KJIITUHHUX CTPYKTYp, ajie ¥ BiJ BHUAY aHalIi30BaHOIO MaTepiaiy.
TBapuHHI KIIITUHU PYUHYIOTHCS BIIHOCHO JIETKO, OCOOJIMBO 3a B1JICYTHOCTI CYJIMHHOL
1 CIIOJYYHO1 TKAHWHU, TOJ1 SIK POCIUHHI 1 MIKpOOHI — Yepe3 MPUCYTHICTh KIITUHHUX
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CTIHOK — BaXXKO. Y TakOMy pa3il 3aCTOCOBYIOTh METOJU PO3THUPaHHsS MaTepiaity 3
TBEPJAUMH pPEUOBUHAMHU (TICOK, aOpa3MBHUN MOPOIIOK) a00 0OpPOOKY KIITHHHUX
CTIHOK JI30ITMMOM a0o0 (EepMEHTHUMHU IIperapaTtaMu, IO MICTATh 1IeJ0Jasy,
XiThHa3y 1 minazy. ['oMoreHizaiir0 pPEeKOMEHAYETHCS MPOBOJUTH B XOJIOTHUX
KiMHaTax abo 3 BHUKOPUCTAaHHAM Jboay. Kiacudikaliiis MeTomiB pyHHYBaHHS
(mesiHTerpartiii) maTtepianay, 10 BHKOPHUCTOBYIOTHCS B IPOIEC] BUIIICHHS OUIKIB i

IHIIIUX CIIOJIYK, HaBeJieHa B Tabnui 2.2.

Tabauys 2.2 — Knacughikayis memoois Oezinmezpayii mamepianie 3a ix npupoooio

®diznuHi C . . . .
— — XiMiuH1 Enzumaruyni Biosioriyni
MexaniyHi Hemexaniuni
Banictuuni, OCMOTHYHUH, Hist myriB, Jist Hist daris,
eKCTpY3ii, 3aMOpPOXKYBaHHS, | KHUCJOT, COJIeH, | OakTepioyioriy- OaKTepIOIUHIB,
YIIBTPa3BYKOBI, Jieriaparartis, JIETEPTEHTIB, HHX, IUIAa3MIIOIIOII0HUX
ra30JIeKOMIIpe- | TOBLIbHA Ta30Ba XEJIaTHUX JPIKIKOITHY- YHHHUKIB,
COpHI, JIEKOMITpECis, areHrTiB, HHUX, 1HT10yBaHHS
rizpoynapHi, ¢a3oBi nmepexoau OpTaHiYHUX MIKPOJTITHYHHX | CHHTE3Y KIIITHHHOI
€IIEKTPOTiIpO- 32 BUCOKHX PO3YMHHUKIB (dhepMeHTIB 000JIOHKH, aBTOJII3
yJapHi, THUCKIB
KOMOIHOBaHi

Excrpakiis OIKiB MOXKe OyTH NO€IHaHA 3 TOMOTEHI3all€l0 KIITUH 1 TKAaHUH
a00 mpoBeAeHa OKPEMO, SKIIO MPOIYKT 3a34aJIeriib noApiOHeHunil. Bubupatouun pizHi
€KCTpPareHTH 1 MiIOUparOYl PEeXUMHU EKCTpakiii (4ac, Temreparypa 1 ToMy MmoaiOHe)
MO’KHa BUOIPKOBO MEPEBECTU B PO3UYUH Pi3HI IPyIHU OUIKIB.

Tax, Hanpukiaaa, TPOBOASYN €KCTPAKIIIO BOJIOK, MU MEPEBOJUMO B PO3UMH
anbOyMiH; TJIOOYJIHU — COJIEPO3UUHHI OUIKH, EKCTParyloTbCs PO3YMHAMH COJIEH,
HalpukKiam, 5...10%-HuMm NacCl; MPOJIaMIHU — CIIUPTOPO3YUHHI 011K,
excrparytotbes 60...80% eraHosioM, a TIIOTENIHU — pO30aBIEHUM PO3YUHOM JIYTiB
(0,1...0,2%); BunineHHto OUIKIB cripusiec 00poOKa JeTepreHTaMu: J0AeHuICyIbhaToM
Hatpito (JIJIC-Na), ne3okcuxonaaTom HATPit0, TPUTOHOM X-100, aJIKIATIIIKO3UIaMHU.

binbmiicte O1KIB TBapUHHMX TKAHMH € J00pe po3uMHHUMH B 5...10%-HHX
pO34YMHAX COJIeH, TOAl SIK JJIA MEpPEBENEHHS B PO3UYMH OLIKIB 3€PHOBUX KYJIBTYP
3aCTOCOBYIOTH IIUPIINNA Ha0lp pO3UMHHUKIB. JlJI1 IbOrO BUKOPUCTOBYIOThCS Oy(depHi
cucteMu 31 3HaueHHsMu pH Big kuciaux 1o cinadonyxkuux (docdarni, Oopar,
uutpatHi, HCl), opraHiyHi pO3YMHHHUKM 1 HEIOHHI JeTepreHtu. JlerepreHTu
nociaadsitoTh TiapogoOHI OUIKOBO-MIMIAHI 1 OUIOK-OUIKOBI B3a€MOJIIi, CHPUSIOTH
PO3PUBY X 3B'S3KIB.

CH,—(CH,),—(C.H,)—O—(CH,—CHOH) H r
y(CH(EH) o (€5 ho C16H33\%r/CH3
Tprton X-100 |\CH3

CH,

CH,—(CH,) ,—CH,—0O—SO,Na
JNoneunICyinhaT HaTpus UCTHATPUMCTUNIAMMOHKI GpoMua

Po3unHHMKYN MAOUPAIOTHCS 3 ypaxyBaHHAM PO3pHUBY y OUTKax MEBHUX THUIIB
3B'sI3KIB. Tak, OITOBa KHUCJIOTa TMOCIA0IIOE 10HHI 3B'S3KHM, HAIAal4M MOJEKYI
OJTHOMMEHHUX TO3UTHUBHUX 3apslliB, CEYOBHHA — BOJHEBI 1 TiApodoOHi, camiuiar
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Hatpito 1 JJC-Na—rinpodobHi i i10HHI, a BOJHI PO3UMHU CIHPTIB — BOJHEBI 1
riapodoOHi B3aemoii. OpraHiuHi pO3UMHHUKUA PO3PUBAIOTH O1TOK-JIIITIIH1 3B'I3KHU.
BingninenHs O1JIKiB BiJl HU3bKOMOJIEKYJISAPHUX CIOJYK
Mertoau (pakifioHyBaHHS 1 OYHUINCHHS BiJ HEOUIKOBUX CIIOJIYK 3aCHOBaHI Ha
BIIMIHHOCTSIX TaKUX BJIACTUBOCTEH O1JIKIB, SIK PO3MIP MOJEKYJ, POZYUHHICTb, 3apssl 1
CTIOPiTHEHICTH A0 crenupiyHuX XiMiYHUX rpyn (Tabmuist 2.3, pucyHok 2.1).

Tabauys2.3 — Memoou ¢ppaxyionysanns 0iIKie

BracTuBiCTh B OCHOBI METOTY MeTtox

OcaJKeHHS: 130€JIEKTPUYHE, PO3YMHHUKAMU, COJIIMU
[TpoTuTtediitHuii po3noin

PosnoainsHa xpomaTtorpadis

Pozninenns GiKiB 3a Pi3HOIO
PO3YHHHICTIO

Bigminenss OIKIB Big
HU3bKOMOJICKYJISIPHUX JOMIIIOK
Po3ainennst OukiB 3a Monekyisipoto | I'enb-¢inbTpanis (reab-xpomarorpadis)
Maco¥o YabTpanentpudyryBanus

IoHooOMiHHA XpomaTorpadist
Enexrpodopes (enekrpodopes 6e3 Hocis,

Hiamniz (MmeTo MeMOpaHHUX CHT)

Pozninenns OUIKiB 3a 3apsoM enexkTpodopes Ha HOCIT: TUCK-eleKTpodopes,
i30enekTpuyHe POKYCyBaHHS, 130TaxoeIeKTpodopes,
iMyHOenekTpodopes)

Poszninenns OUIKIB 32 3apsAaoM i I'enp-enextpodopes

MOJICKYJISIPHOIO MACO¥0. [30eekTpuiHe GOKyCyBaHHs

Posainenus OLIKIB 3a 34aTHICTIO 10
cnenudigHuX B3aEMOTIN

Adinna xpomarorpadis

POGYMHHICTE £ .o o /o8
t r . @ POH-« -"'_:( Monexyna
nagpaTHa T :'(:.\_‘ s "l ‘. ;_‘ o Oima
/S | . o)
obonoHka \ [ /a9 e
L 2 / ‘\ o
G |/ 7 ~ S
P G| By pt;i:b:l AianizHKI
+_ BaconsaHHA , LT Miweyok
| BUCOMOBAHHA' E ..aﬁh&. miwanks . 7 OYPEP
KOHUEHTPALja Coni  ——* — 1
o a-BuconwBaHHA o-flianis
YACTHMHKa rento 2
o = el 4 e e 5D
(B pospisi) 0«-. s % A 4+ -
o O . ¢ B.ooH.Ti :
mikpoHgcochaHM .~ - —a, DsHriol oiay
HBT.“BHVI" ASHAT YPO E3HMK. «
Binox Binox
n n o 1. OcHOBa MeToaY’
e b = K
BRI, | PR i* Karoa PR nnacrxopnye
5Y(DBIO"':' X [C oy ~t,; = " EDXHIM PE3RPE VAL
HACTUHKML | =y ey A= :Bydepom |
e Y B hL g _NONi3KPHAGMIAHMH
renwo ryxr) ic ::_. ra pr i - i : renk
Ll bl pades I & . ~a@Ho
KonoHKa D) (D00 R ‘LI\"" - a
— —
:5 a -1 L] 1 - "',‘ -
\ b . 2. Kamepa ana enektpodopesy

B-lenb-dinbrpauia ?-Enempod)opes B NCH-NAAI
Pucynok 2.1 — Metoau ¢paxiioHyBaHHS 1 OYHIICHHS O1JIKiB
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Po3ninenns O1MKiB 3a PiI3HOK PO3UYHMHHICTIO

Jlnst BupiieHHS HATHBHUX OUIKIB (0€3 3MiHM MPOCTOPOBOI CTPYKTypH) 13
010JIOTIYHOTO PO3YMHY BUKOPHUCTOBYIOTH TaKi METOJH SIK BHCOJIOBAHHS, OCAKEHHS
OpTaHIYHUMHU PO3UYMHHUKAMHU. Y BHITQJIKY BUKOPHUCTAHHS IIUX METOMIB OlIKK
M030aBJIAIOTHCS T1PaTHOT OOOJOHKH 1 BUMAJAI0Th B OCA/I.

Buconiosanns — ocajpkeHH  OUIKIB  COJIIMA  JIYKHUX 1 JYKHO3EMEJIbHUX
metaniB ((NH4).SO4, NH4Cl, KCI, NaCl, Na,SO4, MgSO,4 Ta in.). BucomoBanHs
3YMOBIIIOETHCS JIETiIpaTalli€l0 MaKpOMOJIEKYJI O1IKa 3 OJTHOYACHOIO HEUTpasIi3alli€ro
3apsIiB IPOTHIICKHO 3aps/DKCHUMH 10HAaMMU coii. Pi3HI OUIKM BHCOJIOIOTHCS 3a
PI3HOIO0 HACUYEHHS HEUTpaJIbHUMH COJISIMU 1 3a pi3HUX 3HaueHb pH po3umny, 110
3QJICKUTH BIJ PI3HUII B MOJICKYJISIPHIA Maci, CTyIeHsI JUCHEPCHOCTI OiKa, 10HHOT
CWIM OcCaJKyBaua. bBigku 3 HalMEHIIOI PO3YMHHICTIO BUNAAAIOTh B OCal 3a
HEBEIIMKNX KOHIICHTpaliid cojieil. [lpum mpoMy mepBMHHAa CTpyKTypa Oijgka He
nopyuryethes. Lle rpyouit Meton po3aisieHHs: OUIKIB Ha Tpynu. Tak, TJI00yIiHM, SKi
MarOTh OUIBIILY MOJIEKYJISIPHY Macy MOPIBHSAHO 3 adbOyMIHAMH, BUIIAJAl0Th B 0Ca 3a
HalBHACUYCHHS, a aJbOyMIHM —3a [OBHOTO HACHUYEHHS PO3UYMHY CyJb(paTom
aMOHIIO.

Ocaodoicennsn opeaniyvHumu po3dununuxkamu (CIIUPTOM, alleTOHOM Ta 1H.) 3a
HU3BKAX TEMIIEPATyp BHKOPHUCTOBYIOTHCS JUISI IMATHOTO TPYIIOBOTO PO3AUICHHS
O11kiB. OCHOBHUI MeXaHi3M MPOIECY: B MIpy 3pOCTaHHS KOHIEHTpAIlil OPraHiuHOTO
PO3YMHHUKA 3HWKYETHCS 3AaTHICTh BOJU JI0 COJbBATAIlll 3apsA/KEHUX T1APODUIBLHUX
MoJIeKyJ Oinka. BigOyBaeTbcs 3HUKEHHSI PO3YMHHOCTI OUIKIB, 32 SIKOT MMOYUHAETHCS
arperaiiisi 1 ocaJpkeHHs. BaxuuBuM mMmapameTpoM, IO BITUBA€ HAa OCAKEHHS €
pO3MIp MOJIEKYJM: 4YUM OUIbIIE MOJIEKyJda, THM HHUXKYOI € KOHIICHTpAIlis
OpraHiYHOTO PO3YMHHUKA, IO CIPUYUHSAE OCAPKCHHS Olnka. PO3UMHHMK, SKHA
BUKOPHCTOBYETHCSI TIOBMHEH ITOBHICTIO 3MIITyBAaTUCh 3 BOJOK, HE pearyBaTd 3
OlIKaMu 1 MaTu TapHy ocakyrouy aito. OpHiero 13 mepeBar (pakliOHyBaHHS 3a
JOTIOMOTOI0 OpPTaHIYHUX PO3YMHHUKIB € T€, IO HWOr0 MOYKHAa TIPOBOIAUTH 32
TEMIIepaTyp HWX4YE HYJsl, TaK SIK BCl PO3YMHHUKH, IO 3MIIIYIOTHCS 3 BOJOIO,
YTBOPIOIOTH CyMIII, IO 3aMep3al0Th 3a TeMIiepaTypu 3HauHo Hk4oi 3a 0°C. Le €
Iy’)K€ BaXXJMBa BJIACTUBICTh, TaK SK B TMpoleci (pakiioHyBaHHS HEOOX1THO
MIATPUMYBATH HU3bKY Temmneparypy. HalOinbm 4yacto aysg ocajpkeHHs OUIKIB
BUKOPHCTOBYIOThH alleTOH. BiH crpaBiisiec MEHIy JIeHaTypyBalibHY 10, HIK €TaHO,
TOMY III0 32 HU3bKUX TeMIepaTyp HEOOX1IH1 A€o OUIbIl HU3bKI HOT0 KOHIIEHTpAIIii,
abu OTpUMAaTH TaKe * OCA/HKEHHS, SK 1 Yy BUNAAKY BUKOPHCTAHHS €TaHONy. BiH
TaKOX € OUTBII JIETKUM, IO JI03BOJISIE JIETKO BUAAIATH HOTO 13 PO3YMHEHOTO 0Caay 3a
3HI)KEHOTO THCKY.

KpiMm nux MeTo/1iB BUKOPUCTOBYIOTH ¥ 1HIIN METOJU OCAKEHHS:

— OCaDKEHHS 32 JIOOMOTOI0 TPUXJIOPOITOBOI KHCIIOTH;

— OCa/DKEHHSI B 130€JIEKTPUYHIN TouIll, HUIAXoM 3MiHM pH OiumkoBoro
EKCTPaKTY;

— OCaPKEHHS [IJISTXOM TETUIOBOI KOaryJsiii Ta iH.

Bingninends O1JIKiB BiJl HU3bKOMOJEKYJSAPHUX JOMIIIOK

OuwnieHHs OLIKIB Bii HU3BKOMOJIEKYJSIDHUX CIHOJYK (COJIeH, IyKpiB,
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aMIHOKHCIIOT) 31MCHIOETHCS METOJIaMU JTiaiizy, renb-(inbrpaitii Ha cedanekci G-25,
KpUCTami3allii, yapTpadiibTpallii 1 32 I0MOMOTOI OPOKHUCTUX BOJIOKOH.

Hianiz (MeTon MeMOpaHHUX CUT) 0a3yeThCsl HA HE3IATHOCTI OLIKIB MPOXOAUTH
yepe3 HaIiBIPOHUKHY MEMOpaHy Ha BIJIMIHY BiJ] HU3bKOMOJICKYJSPHUX PEYOBHH.
BukopuctoBytoTh [ianizHy MeMOpaHy, fKa € TOJIMEpOM 1 Ma€ TMOpU TMEBHOI
BENTMYMHU. Mali MOJIeKyJIH (HU3bKOMOJIEKYJIIPHI JJOMIIIKHM ) TPOXOJSATh Yepe3 OpHU B
MeMOpaHi, a KpynHi (OUTKH) 3aTpUMYIOTbCsS. TakKMM YMHOM OUIKM BIAMHUBAIOTH Bij
HU3BKOMOJIEKYJISIPHUX JOMIIIOK, HATPUKIIA, BiI COJIEH MICIIsI BUCOTIOBAHHS.

[Tin vac miamisy BHKOPUCTOBYIOTH HAMIBIPOHUKHI MeMOpanu (uenodas,
KOJOJiiHA TJTiBKA), yepe3 skl OUTKM He MU(YHAYIOTH 1 3aJIMINAIOTHCA yCepeanHi
TaTi3HOTO MiIIeYKa (pI/IcyHOK 2.2). I[p16H1H11 MOIIEKYITH MPOXOJIATh Yepe3 Nopu
mianizHoi MeMOpaHU 1 BUXOJSATH B Jiai3aT, TaK sIK B IPOIECI J:[H(bysu MOJICKYJTN
HaMaraloTbCsl TIEPEUTH B 30HY 3 OLIBII HU3BKOIO 1X KOHIICHTPAIIE. 3aMiHIOIYH
JeKUIbKa pa3iB BOJHY (a3y B Jiaii3aTi Ha JAUCTHIBOBAHY BOJY, MOXKHA 3HU3UTH
KOHIIEHTPAI[I}0 HU3bKOMOJIEKYJISIPHUX CIIOJYK B PO34YMHI OUTKA IO CKUIBKW 3aBTOJHO
MaJIO1 BEJIMYMHH.

BoAu

MOMNeKynu HeBenuki . = AUCTUNbOBaHA

oinka MOReKynu H.al'll-Bﬂ v"l‘".“'leﬂl‘"'l BoAa
AlaNISHUH MILWWeYOK

Pucynok 2.2 — liani3

lenv-gpinompayis, abo memoo monexyrapuux cum. lenb-pinbTpariito
MPOBOAATh Ha XpoMarorpadiuHUX KOJIOHKAaX, 3allOBHEHUX TpaHyjlaMu HaOPSIKIOTO
rento  (cedanexkc) abo IHIIMMU TUNAMU TeiB (arapo3HUX, MOJICTUPOJIOBUX).
3aCTOCOBYIOTBCSI TaKOXX IOPHUCTI CKJISTHI KYJIBKA 1 TOPUCTUM KBapil (TOpacui).
Haii6inpmoro nommpeHHs: OTpuMalid JEKCTPaHoBI redi (cedagekc), U0 € MPOIyKTOM
MOTIEPEYHOr0 3MIMBAHHS MOJIICAXapUIHHUX JIAHIIOKKIB JEKCTpaHy. 3epHa cedaeKciB
PI3HHUX HOMEpPIB MICTSATh MOPU PI3HUX PO3MIPIB, B SKI MOXKYTh MPOHUKATH OUIKU 3
MEBHOIO MOJIEKYJSIPHOIO Macoro. B 3aneXHOCTI Bii po3MipiB MOP BHUITYCKalOTh DS
Mapok cedanekci: G-200, G-100, G-75 Ta iH.
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Mpanyna
ceapekca

/

Mone Kynm
MoOne Kynu Mannx
BE TNKNX Dinkis

Ginkie
Pucynok 2.3 — I'panyna cedanexca

VY KOJOHKY BHOCATH cyMiil OUIKIB (pucyHoK 2.4). IIIBUAKICTh MPOXOKEHHS
OUIKIB 4epe3 KOJIOHKY, 3amoBHEHY cedanekcoM, Oyae 3anexaTd Bil IXHbOI
MOJIEKYJISIPHOT Macu: YUM MEHIIa Maca MOJIEKyJ] OllKa, THM JIETIIE BOHHU
MIPOHUKAIOTh BCEPEAMHY IpaHysl ceagekcy i JOoBLIE TaM 3aTPUMYIOThCs. Bk Xk 13
OUIBILIOI0 MOJIEKYJIIPHOIO MAcOl HE MPOHUKAIOTh Yepe3 MOPH Yy TPaHyIH Tejo, a
TOMY BOHH HIBU/IIE BUXOAATH 13 KOJOHKU Pa30M i3 POZUMHHUKOM, IO 3HAXOAUTHCS
MK rpanyjiaMu. OCKUIbKHM CTYyHiHb IUQY31i y TpaHyJid TeI0 3aJ€XKUTh BiJl pO3MIPIB
MOJIEKYJI, TO EJIOLI PEUYOBUH 13 KOJOHKHM BIIOYBAETHCS B MOPSAKY 3MEHIIEHHS iX
MOJIEKYJIIPHOT Macu. Y pe3yibTaTi OUIKK pO3MOAUIAIOTECS 32 MOJIEKYJISIPHOIO MACOIO
1 MOXyTb OyTu 310paHi y BHIJISAI OKpeMUX XpomaTrorpadiyHux (pakiii.
MonekynspHy mMacy AOCIIIKYBaHOTO OljIKa BU3HAUYAIOTh LUIAXOM MOPIBHSHHS HOTO
00’eMy €TIOI0BAaHHS 3 aHAJIOTTYHUM MapaMeTpoM JIJisi O1IKIB-MapKepiB.
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Pucynok 2.4 — Cxema po3iieHHs O1JIKIB METOI0M relib-(iabTpanii
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Viempayenmpugyeysanusa. lleit meton 0a3yeTbcs Ha PI3HIA MIBHUIAKOCTI
cequMeHTallli  (ocapKeHHs) OUIKOBUX MOJIEKYJl Yy PO3YMHI XIMIYHO 1HEPTHOL
peyoBHHHU (caxapo3u abo XJopuay I1e3iro). Jisa mokpamianHs po3aiabHOT 34aTHOCTI
yIbTPAEHTPU(YTH BUKOPHUCTOBYIOTh PO3YHH 13 PI3HUM T'Pai€EHTOM T'YCTHUHH, TOOTO
KOHIICHTpAIlisl PO3UYMHY a OTXKE 1 HOro rycTuHa 30UIbIIYIOTHCS B HANpPSIMKY Bif
MOBEpPXHI J0 JAHA MeHTpUPYTryBaibHOI mNpoOipku. [l CTBOpeHHS TpajlieHTa
BUKOPHUCTOBYIOTh COJII BXKKHUX METAJIIB 1 PO3UMHM caxapo3u. Y Mipy HepeMilIeHHs
MOJIeKy1 OiKa B IIEHTPOODKHOMY TOJII BOHH PO3AUIAIOTHCS 32 MOJEKYJISPHOIO
Macoro: (pakuii Bak4ux OUIKIB MiJ 4Yac yNbTpaleHTpU(YTyBaHHS PO3MIMIYIOTHCA
Onmmxde 10 AHA TPOOIpKH, Jermi Oinku — Ommxde 1o moBepxHi. [lpu 1mpomy
YTBOPIOIOTHCS MEXiI O1JIOK-PO3UMHHUK, SIKI PEECTPYIOTH 1 PO3PaxOBYIOTh IIBHJKICTb
ix mepemimenas. MeToa MUPOKO 3aCTOCOBYETHCS I BU3HAUCHHS MOJICKYJISIPHUX
Mac OUIKIB 3a KOHCTAaHTOIO ceAuMEHTalii (S), ska 3alexuTh Big macu i1 (opmu
O1IKOBUX YAaCTUHOK:

— e o s
S \/((1) Xl) ’ (21)
1€ V — IBUAKICTh MEPEMIIICHHs MEXI PO3YMHHUK-OUIOK, CM/C; ® — KyTOBa IIBUAKICTH POTOpA,
pan/c; r — BiICTaHb BiJ] LIEHTPY POTOpA 10 CEPEANHH YapyHKHU 3 PO3UUHOM OLIIKa, CM.

Bennuuna S = 1x10™ ¢ npuiteaTa 3a ogueumo 1 Ha3BaHa cBendeprom (S) Ha

yecth T.CBenbepra, 110 yreplie CKOHCTPYIOBaB yibTpaueHTpudyry B 1923 p.

Bennuuna moinekynsipHoi Macu M oO0unciioeTbes 3a piBHIHHAM CBenodepra
RxSXT

ne R — yniBepcanbHa ra3zona crana, [x/(monbxK); T — abcomoTHa Temneparypa, K; S — koncranra
CeMMEHTAIIli; p — TyCTMHA PO3YMHHUKA; U — MapliaibHU MUTOMUNA 00’e€M Moisiekynu Ouika; D —
KoeimieHT 1udys3ii.

M =

Po3ninenHsa O1JIKIB 3a 3apsjioM

Jlnst gpakiioHyBaHHST OUIKIB B 3al€XKHOCTI Bl iX 3apsgy HIMPOKO
BUKOPUCTOBYIOTH ~ Xpomatorpadiudi  MeToau:  aacopOiiitHa,  po3MOiIbHA,
10HOOOMIHHA, METOJIU  130€JEeKTPUYHOr0  (POKYCYBaHHS, e€JIEeKTpodopeThuIHe
pO3/iJIeHHs OUJIKIB Ta 1H.

Aocopbyitina xpomamoepagis TPYHTYETbCS HA BIAMIHHOCTSIX B TOJISIPHOCTI
OUIKIB, B 3aJIE)KHOCTI BiJl SIKOi BOHM BHOIPKOBO aJcOpOYIOThCS Ha TBepAuX ¢azax
PI3HOMAaHITHMX THUIIB. 3aCTOCYBAaHHSI LIMX METO/IB J03BOJIIE OTPUMATH HANWO1IBIIMIMA
CTyHiHb  ouMIIeHHs OinkiB. HaliBaxupimumMu  agcopOeHTaMu  OUIKIB €
10HOOOMIHHUKH 1 hochat KaabIliio (T1APOKCUIIATIATHT).

VY posnoodinvriu xpomamoepaghii, Ha BIAMIHY Bl aAcOpOIIMHOI, HEPYXOMOIO
($a3010 BUCTYyMAa€ BOJHUN IIap, IO YTPUMYETHCS TBEPAOI (a3oio (CrutiKarelnsb,
narip). PedoBuHuU, M0 PO3AUIAIOTECS, 6araTopa3oBO PO3MOIIISIOTHCS MK BOJTHUM
mapoM 1 Ga3zor pO3UYNHHUKA, 110 PYXAETHCH, 1 3 PI3HOIO MIBUIKICTIO TTEPEMIIAIOTHCS
M0 JIOBXKMHI KOJIOHKU abo mamepy. PosnmoaiunbHy XpomaTtorpadiro Ha mamepi 4acTo
BUKOPUCTOBYIOTh [IJISl aHaJi3y MENTUIIB ¥ aMIHOKUCIOT. AJICOPOCHTOM CIy>KaTh
HUTKH TIEJIFOJIO3H, a PO3YMHHUKOM — CyMIIlI OPTaHIYHUX PO3ZYMHHUKIB, HATIPHUKIAI:
OYTHJIOBHH CITUPT-OLTOBA KUCJIOTa-BOAA. XpOMAaTOTpaMy MPOSBIISIFOTh, BUCYITYIOTh i
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aHaNI3yI0Th MICIIE3HAXO/KEHHSI KOMIIOHEHTIB, IO PO3AUIAIOTHCS, TUM ab0 1HIIUM
CIIOCOOOM.

Memooom  ionooOMminnoi  xpomamoepaghii  O11ku  ad0  aMIHOKHUCJIOTH
PO3ILIAIOTH Ha OCHOBI BIAMIHHOCTEH B 3arajJbHOMY 3apsi/ii MOJIEKYJ (pUCYHOK 2.5).
Meton 0a3yeTbcsi Ha 3B’SI3yBaHHI 10HI30BaHMX TPyl OLIKIB 13 MPOTHUIIEHKHO
3apsHKCHUMU rpyrnamMu 10HOOOMIHHUKIB (KaTIOHOOOMIHHHMKIB 91
aH10HOOOMIHHUKIB). MIIHICTh 3B’s3yBaHHS OlJIKa 13 CMOJIOIO MPOIOPIIIAHA 3apsaTy
Oinka. Jlng po3AUICHHS KUCIUX 1 HEUTpambHUX OUIKIB  BHKOPHUCTOBYIOTH
aHIOHOOOMIHHUK, B SIKOMY BUKOPHUCTOBYIOTbCSA aMiHM a00 OpTaHIYHUMH OCHOBH. J{Jist
PO3MLIEHHS! OCHOBHUX O1JIKiB — KATIOHOOOMIHHUK, IO MICTUTH ()E€HOJBHI, CYIb(o- 1
KapOOKCHUIIBHI TPYIIH.

Jis  posaiieHHs OUIKIB BHKOPUCTOBYIOTBCS 10HOOOMIHHMKM Ha OCHOBI
netono3u (kapooxcumerumentonoza (KML) 1 mietmnmaminoerunientonosa (JJEAE-
1[EJII0J103a), JEKCTpaHiB 1 arapo3, MOXIAHUX TMOJICTUPONY, IO MaloTh "MyXKy"
CTPYKTYPY, 3aBISKH sIKiii OLIOK MOXKE TPOHUKATH BCEPEAMHY YaCTUHKU
10HOOOMIHHUKA.

\/\ﬂ(CZHS)Z O\/COO.

R Gt OCHj3

(o) R o
JEAE-nenomn03a KMIT

Y xonoHmi pazom 3 OydepHUM pPO3UYMHOM YIAKOBYIOTH aJCOPOCHT

(10HOOOMIHHUK), HA KWW B HEBEJIMKUN 00'€M PO3UMHHHUKA HAHOCSTH JTOCHIIKYBAaHUN

3pa3ok. KommnoHeHTH OUIKOBOi cCyMmiln, IO PO3AUIAETbCA, 3B SI3YIOThCS 13

10HOOOMIHHUKOM 32 JONOMOTIOI €JIEKTPOCTaTUYHMX CHJI MDK 3apsKEHUMU
MOBEPXHSMH OUIKIB 1 KJIJaCTEpamMu 3apsHKEHUX TPyl Ha 10HOOOMIHHUKY.

AHIOHHI LLeHTpU
OOMIH

SO, Na* KaTiOHIB
., + NH,—CHR—COOH ——>
SO, Na

Pucynok 2.5 — Cxema i0H00OMiHHOT XpoMaTorpadii

binku, agcopboBani Ha 10HOOOMIHHOMY MOJIMEpPi, MOKHA 3MUTH OydepHUM
PO3YMHOM 13 HApPOCTAIOYMMM KOHIIEHTpAIlIIMU COJli (K TPaBWIO ISl IHOTO
BUKOPUCTOBYIOTh XJIOPUAM Kaiito 1 Hatpito). [lig dvac emromii 10HM HATpIO
KOHKYPYIOTh 3 TIO3UTMBHO 3apsP)KeHHMMH TpynamMu OUIKIB. Bilku 3 MeHImMm
MO3UTUBHUM 3apsIOM BUMHUBAIOTHCA 3 KOJIOHKHM MEPIIMMH, 3 BEIUKHUM 3apsiioM —
octanHiMU. KpiM TOro s BUBUIbHEHHsS OilKa 13 10HOOOMIHHMKA (€JIOLIis)
BUKOPUCTOBYIOTh 1 MeToA 3MiHu pH Oydepa n0 BenuyuHM, 3a SIKOi 3B’SI3yBaHHS 3
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agcopOeHTOM TOCHabmIOeThCs (711 KAaTIOHOOOMIHHUKIB BHUKOPUCTOBYIOTH O1IbIII
BUCOKI 3HaueHHs pH, a myis aHIOHOOOMIHHMKIB — OUTbII HU3BKI). Dpakiii Oijka
30HparOTh 3a JIOMIOMOTOI0 aBTOMATHYHOTO KOJIEKTOpa (hpaKIfiii.
Po3ninenHs OiJNKIB 3a 3apsAJIOM 1 MOJEKYJISPHOK Macolo.
Y ximii xapuoBOTO OiJTKa 3aCTOCOBYIOTH Pi3HI BUAM €IEKTPOPOPETUIHOTO
PO3UICHHS Telb-enekTpodopes, imyHoenekTpodopes, i3oTaxodopes Ta iH.
Enexmpogopes (3a  nmocnmimxkeHHs — enekTpodopesy  A. Tuzemiyc  OyB
ymoctoenuii HoOemiBebkoi mpemii 3 Ximii) — METOX PO3IICHHS 3apsKEHUX
YaCTMHOK B CIEKTPUYHOMY Tmoji. [lpuHIunm wmeToniB enekTpodopeTuaHOro
pPO3iJIEHHST OUIKOBUX CyMIIIEH TOJiArae B 3JaTHOCTI MOJICKYJ TMENTHIIB 1
aMIHOKHCJIOT, 3HaXOIYUCh B 3apsKeH1 ¢hopMi y BUIIISAAI KaTiOHIB (+) a00 aHIOHIB
(-), mepecyBaTHCS B €JICKTPUYHOMY IIOJi 3 MMEBHOIO IIBHIAKICTIO (prCcyHOK 2.6). Kpim
TOTO, MOJIEKYJIH 3 OJMM3BKUMHU 3apsAjaMu, ajieé PI3HUMHU PO3MipaMu, BiIpi3HSIOTHCS
BIIHOIIEHHSM 3apsAly A0 MAacH. Y ¢l Il BIAMIHHOCTI 1 3yMOBIIIOIOTh BUCOKY PO3UIbHY
3/1aTHICTh €JIEKTPOPOPETUYHUX METOIB.

[10 BKNIOYEHHA Auertar
Hanpyrun CTIaW Lenionosu
h 3 |
S _(N—

Micna Bkmoqeuu;ll

Hanpyru
- ( i > - ]
b C3 ©
+ &~ e — =) ~—~
Ie ™ °
C Y & |

Pucynok 2.6 — Cxema enekTpoOpeTHIHOTO PO3IIICHHS O1TKIB

Ienv-enexmpogpopes  (pucynok 2.7). lleii wmerom 0a3yeTbcss Ha  Ppi3HIN
IIBUKOCTI Mirpaliii OUIKIB 1 MENTH/IIB B €JIEKTPUYHOMY IOJI1 B 3aJIKHOCTI HE JIUIIIE
BiJl 3HaKa 3apsny, a ¥ BiJl MoJieKyJsipHOi Macu. Hocisimu 115t renb-enekTpodopesy
MOXYTh OyTH TOJiaKpuUIaMiTHUN Teidb, KPOXMaJbHUN TeNb, arapo3a Ta iH.
Mounekyinu, o pO3AUIAIOTECS, PYXalOThCS B el B 3aJIKHOCTI BiJ iX pO3Mipy: Ti 3
HUX, SIKI MAlOTh BEJMKI PO3MIpH, OyIyTh 3aTpUMYyBATHCS TIPH MPOXOKCHHI depes
Mmopu Trearo. MeHII MOJIGKYJIM 3yCTPiYaTUMYTh MEHINUK Omip 1 BIAMOBIIHO
PYXaTUMYThCSl IIBHIIE. Y pe3ynbTaTi MIiCIsl MPOBEIEHHS eleKTpodope3y BemuKi
MOJICKYJIA 3HAXOAUTHMYThHCS OJIMDKYE IO CTApTy MOPIBHSIHO 3 MEHITUMU.

[Tomupenum meTonoM (pakilioHyBaHHS OLIKIB € Ouck-eiekmpoghopes (B
anri., discontinuous — nepepuvactuii) B [TAAI', mig 4yac sSIKOro BUKOPUCTOBYETHCS
napa OypepHux po3uuHiB 3 pi3HUMHU 3HadeHHsMU pH 3a mpucytHocti JIC-Na 1
refiB pi3Hoi mopuctocTi. Jyis BUSIBIEHHS OLIKIB Telll 0OpoOJAIOTh OapBHUKAMH:
amimoBuM yopauM 10B, kymaci curim R-250. InTeHCcHBHICT 3a0apBieHHs, a 32 HEIO
1 KUTbKICHUHM BMICT O17IKOBUX (pakiliif, BU3HAYAIOTh CKAHYBAHHIM Ha JICHCUTOMETDI.
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Oinkie

Pucynox 2.7 — Cxema po3soinenns 6inkie memooom ceivb-eiekmpogopesy

Izoenexmpuune  ¢poxycysanns  (IE®) (pucynok 2.8a). Ile omua 13
Hale(DEKTUBHIIINX 1 HAWUIMOMIMPEHIMIUX METOMIB (DpaKI[iOHYBaHHS Ta OYMILIEHHS
oinkiB. lle#t wMeTom 03BOJIAE PO3AUIMTH OUIKK, IO BIAPIZHSAIOTHCA 34
130enekTpuaHor0 Toukoro juiie Ha 0,01. Cymim OUIKiB, Ky IMIAI0Th PO3/IJIECHHIO,
BHOCSATHb Y KOJIOHKY a00 HAHOCSITh Ha IUIACTHHY, 3allOBHEHY €JIEKTPOIPOBIIHOIO

P1AUHOLO.
Meplwe BUMIpIOBaHHA Opyre BUMIpIOBaHHA
130eneKTpohoKyCYBaHHSA SDS-renb-enektpotopes

Bamina 6ydepa S pH 10

¢ umn i |

3pasok

(RS —

CCCCTCHO RO T

{

o @

a o

a — cxema i30e1eKmpuyHoco Qokycysanus, 6 — cxema eeib-eiekmpogopesy
Pucynox 2.8 — Cxema 0sosumipnozo erekmpogopesy 6 [IAAIC

Meton (IE®D) rpyHTyeThcs Ha pO3MIIEHHI OUIKIB, 10 MAarOTh pi3HI
130enexkTpuuHi Touku. [ED 3mificHIOETbCS B mpolect iX eleKTpodOopeTHUHOTO
PO3IUIEHHS Ha KOJIOHIIl, IO BUCOTI SIKOi CTBOPrO€ThCs rpaaieHT pH. [lanuii rpamieHt
CTBOPIOETHCS 32 JOMOMOTOI0 CHUHTETUYHUX CyMIIIEH MOI1aMiHONOJIIKapOOHOBUX
KUCJIOT (amMQoITIB) MiA €0 eJNEeKTpUYHOro mnojiid. bBinok pyxaerbes mia i€ro
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EIEKTPUYHOTO TOJs, JOKM HE JOCSTHE Ti€i MUITHKU KOJOHKH, ae pH mopiBHIOE
130€JIEKTPUYHIN TodIll fgaHoro Ouika. CymMapHUN eNeKTpUYHHME 3apsij Ollka crae
PIBHUM HYJIIO; O1JIOK BTpavyae PyXJIUBICTh 1 KOHIIEHTPYETHCS B I AUISHIN Y BUTJISIII
BY3bKOi 30HU. MOJIEKyIM pi3HUX OUIKIB OyJIyTh YTBOPIOBATHU 30HU B TiH a00 1HIIIMA
YaCTHHI KOJIOHKH Yy BIAMOBIZHOCTI JO 3HAa4Y€Hb iX 130€JICKTPUYHUX TOYOK. [ED
JTO3BOJISIE€ PO3AUIATH OLIKH, IO BIAPI3HAIOTHCS 3HAYEHHSAMH 130€JICKTPUYHUX TOYOK
Ha 0,02 oguHUIII.

Jlnst enekTpoOpeTUYHOTO  PO3AUICHHS OITKIB 1 TENTUIIB  YCITIIIHO
3aCTOCOBYETHCS 0gosumipruil enekmpoghopes B [IAAI (pucyHnok 2.8). BigmosigHo 110
[[OTO METOAY CYyMiIl KOMIIOHEHTIB PO3AUIAIOTH CIIOYAaTKy B CTOBITYMKAX TEINIO
eneKTpopope3oM B TOPHU3OHTAIBHOMY HampsiMi, B pe3yJbTaTi dYOTro OlIKK
PO3AUISIOTECA B 3QJEKHOCTI B BEMUYMHUA 3apsany (pucyHok 2.8 a). Ilotim
pPO3MAUIEHHS TPOBOAATH B IJJACTMHAX Te€JIiB Yy BEPTUKAJIbHOMY HampsMi
(pucyHok 2.8 6), miJl yac ILOTO TpOLeCy OUIKK PO3IUISIIOTECS B 3aJEKHOCTI Bij
MOJIEKYJIIPHOT MacH.

BusiBineHHst OUIKIB MicHs iX PO3AUIEHHS 130€JEKTPUYHUM (OKYCYBaHHSIM 1
refib-eeKTpodope3oM  3IIMCHIOITh  HUIIXOM  (papOyBaHHSIM  CHEIIAIbBHUMHU
OapBHUKaMU 3 ypaxXyBaHHSM TOro, 1o aMm@oJiiTh 3/1aTHI YTBOPIOBATH 3 OliIKaMu
KOMILJICKCH.

Pozninenns G11kiB ropoxy 3a JOIMOMOTOI0 JIBOBUMIPHOTO €IEKTpodope3y aaio
3Mory oTpumatu OibIIe 150 pi3HUX KOMIIOHEHTIB.

Po3nginenas 017AKiB 3a 3TaTHICTIO A0 cnenudidHUX

B3a€EMO 1M

Agpinna xpomamoepaghiss (a60 xpomarorpadis 3a CHOPIAHEHICTIO) IPYHTYETHCS
Ha TPUHIUIT BHOIPKOBOTO 3B'S3yBaHHS OUIKIB 13 CHEHU(PIYHUMH pPEUOBUHAMU
(;irangamu), TPUKpITUICHUMHU 10 Hocis. [{o Hocis (iHepTHUM mojimMep) KOBaJEeHTHO
MPUEAHYIOTh JIiraHjg (TIOKO03y), IMMOOLTI3ylouM ocTaHHii (pucyHok 2.9 (A)).
HocnimpkyBadny OUIKOBY CyMIII HaHOCATh Ha KOJOHKY. [lig 9ac mpoxXomkeHHs
pPO3YMHY OLIKIB Yepe3 KOJIOHKY 3 IIOJIMEpOM Ha KOJIOHI aJCOpOYEThCS JIUIIE
cnenu@iuHUNA JUIsT  JTaHOTO JraHay OUIOK 3a pPaxyHOK KOMIUIEMEHTapHOTO
3’€THYBaHHS O1JIKa 3 JIIraHIOM.

binku, mo He 3B's3anucs, BUIANAIOTH BIANOBIAHUM OydepoM (pucyHok 2.9
(b)), a moTpiOHUI OUTOK BUMHUBAIOTH (CIIIOFOTh) PO3YMHOM, IO MICTUThH BIIBHHN
Jira”ja B Ay’Ke BUCOKIM KoHLEHTpauli (pucyHok 2.9 (B, I')). Hacto B SIKOCTI BUIBHOTO
JiraHay BUKOPUCTOBYIOTH JITaHJ, IIO0 MAa€ BHILY CIOPIAHEHICTh 10 OlIKa, HLK y
(hiKCOBAHOTO Ha TOJIIMEPI JIITaH]TY.

[{e#i BUCOKOYYTIMBHUN METOJ JO3BOJISE BHUIIIUTH B YHUCTOMY BHTJISAII JTYKE
Maji KUIBKOCTI OliKa 3 KJIITHHHOTO €KCTPaKTy, L0 MICTUTh COTHI 1HIIMX OILJIKIB.
OpHuM 13 BapiaHTIB OO METOAY € iMyHOoadiHHa xpomarorpadis: 10 YaCTHHOK
MoJIMEpPY TPUEAHYIOTh aHTHUTIJIA 10 TIEBHOTO O1J1Ka, 110 3a0€3medye 3 Ty»,e BUCOKOIO
CHEeHU(IUHICTIO 3aTPUMKY Ha KOJIOHIII [bOTO OLIKa.

['oMoreHHIiCTh OUIKy BH3HAYA€ThCSI HA OCTAHHBOMY €Tami BHUAUICHHS 1
OUMIIEHHS 13 3aCTOCYBAaHHSIM IIOHAWMEHINIE JBOX METOIB, IO OIIHIOITH Ty abo
HITY (G13UKO-XIMIYHY BJIACTUBICTb. HaiiGinpim JIOCTOBIPHUMH €
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yIbTpanleHTpu(yryBaHHs. B TPATi€HTI TyCTWHH, AuWCK-enekTpodopes B [IAAL i1
PO3YHHHICTb.

YnoeH

TIOSHAYeHH

L
binox, FxMi X04eMO BHALHMTH

L,

JEiraHz, 38°93aHHH 13 Y3 CTHHKOK
NOIIMEPHOro COpOeHT Y

Pucynok 2.9 — Cxema po3iieHHs 011KiB MeTo1oM aiHHOT Xxpomarorpadii

Jns mpoBeneHHs OYMIIEHHS 1 (pakUlOHyBaHHSA OLIKIB 3a JIONOMOTOKO
BHUIIICONMCAHNX METOIB ICHYIOTh CydacHi npuiaau (pucyHok 2.10)
™\

a — npunad 0as piouHHoi xpomamozpaii, 6 — npenapamusnuil xpomamozpag;
8 — npunao 0151 00HOCMOPOHHBLO2O elleKmpoghope3sy

Pucynox 2.10 — I1punaou ons ouuwenns i ppaxyionyeanus OLIKie
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2.3 ExcriepuMeHTAJIbHA YaCTHHA

2.3.1 Po3ainenns 0iakiB nmenunni Ha okpemi ¢ppakuii B 3aj1eKHOCTI
BiJl PO3YMHHOCTI

OcHOBHY Macy OUIKIB 3€pHA CTAHOBIIATH MPOCTI OLTKH — 1€ TaK 3BaHI 3armacHi
OiKu. BOoHM HAaKONMMYYIOTHCS B 3€pHI, SIKE TOCTUTAE, 1 € HEOOX1THUMH JIJIS )KUBIICHHS
3apoJiIka Ha MOYATKOBHUX eTanax mpopocTaHHs. HailOinbIl MOBHOIIHHUMH € OUTKU
3apojiKa, B SIKUX CHPUITIMBO 30alaHCOBaH1 He3aMiHHI aMiHOKUCIIOTH. bijok 3apoika
HAOJIMKAETHCA 3a CBOIM aMIHOKHCJIOTHHUM CKJIaJOM JO OUIKIB TBapUHHOIO
MOXO/I’KEHHS.

AMIHOKHMCIIOTHUN CKJIaJ CyMapHHX OUIKIB 3JJaKOBUX KYJBTYP BU3HAUAETHCA
aMIHOKHCJIOTHUM CKJIaJJOM OKpeMHuxX ¢pakiiiii, B OCHOBY Kiacudikaiii SKux
MOKJIQJIEHU TPHUHIUIT po3unHHOCTI. [li yac mocigoBHOT 00poOKku OGoporHa abo
PO3MENIEHOTO 3epHa BOJ010, 5...10%-HuM po3unHoMm xjopuay Hatpito, 60...80%-auM
BogauM poszunHoMm crupty 1 0,1..0,2%-HMM poO3UuMHOM TIAPOKCHUAY HATPIIO
EKCTparyroThcsi OUIKOBI (Dpakilii, sIK1 BIATOBIAHO Ha3BaH1 aib0yMIHAMU, 2100VITHAMU,
npoaaminamu i emomeninamu. B Tabmuii 2.4 HABOAWTHCS TMPOICHTHUH BMICT
OlnKoBUX (Ppakuiii B 3epHOBUX KyJbTypax. Jlo ckimagy OUIKIB BXOASTH 1 TaK 3BaHI
ckaeponpomeiny (HEPO3UMHHI OLIKM), IO MICTIATHCS B OOOJOHKAX 1 HMEpUQEepiitHIX
mapax 3epHa. OcoOnuBicTio OUIKIB AaHOi (pakuii € MiHE CHOJY4YEeHHS 3
JITHIHOTOMICAaXapUIHUM KOMIUTIEKCOM. CKJIEpONpOTEeiHM BHUKOHYIOTh CTPYKTYpPHY
GYHKIIIIO 1 € MATOJOCTYITHUMH Uil TpaBieHHs. [lopsi 3 OuTkaMu B 3€pHI MICTUTHCS
HeOutkoBuit  asor (0,7...12,9% Big 3aragbHOro as3oTy), IO BKJIKOYAE BiJIbHI
aminokucioTH (50...60%), nenTuau, HyKJICOTUAH i iH. KiTbKicTh HEO1TKOBOTO a30Ty
3MIHIOETBCS B 3aJICKHOCT1 BiJl CTYNEHS 3PLIOCTI, BUPIBHIOBAHOCTI 1 MPOPOCTAHHS
3epHa.

Tabauys 2.3 — Buicm 6inkosux @paxyiil 8 3epHi 31aK08UX

A3oT dpaxiiiit (B % Bia OLIKOBOTO a30TY)
Kynstypa ; ; . : "
AnpOyminu | [moGyniau | [Iponaminu | [nroteninu | CrieponpoTeinu

IMmennng m’ska | 5,2 12,6 35,6 28,2 8,7

XKwuto 24,5 13,9 31,1 23,3 7,2

Suminb 6,4 7,5 41,6 26,6 17,9
Kykypynza 9,6 4.7 29,9 40,3 15,5
Osgec 7,8 32,6 14,3 33,5 11,8
I'peuxa 21,7 426 U 12,3 23,3
Puc 11,2 4,8 4,4 63,2 16,4

biiki 3epHOBHUX HEPIBHOMIPHO PO3MOALICHI MK aHATOMIYHUMHU YacCTHHAMU
3epHa. 3Ha4YHAa KUIBKICTh OlIka MICTHTBCA B eHmocrepmi (65...75%) 1 3Ha4HO
MeEHIIIa — B ajeipoHoBoMy mapi (mo 15,5%) 1 3apoaky (mo 22%). binku 3apoaka i
aJepOHOBOrO APy MPEJCTaBIEHI B OCHOBHOMY aJlbOyMiHAMHU 1 I100YyJIIHAMM, 110
BUKOHYIOTh KaTAJITUYHY (DYHKIIIIO MiJ 4ac IpOpOoCTaHHs 3epHa ((pepMeHTH), a OUIKH
eHJocIepMy — albOyMiHaMU, I100YIiHaMH, IPOJIaMIHAMHU 1 TITIOTENIHAMHU.

Cymapuuii BMICT O1J1Ka B MIIIEHUYHOMY 3€pHI cTaHOBUTH 11,4%. HaitGinbie
B HHOMY MITHUTHCS TPOJIaMIHIB 1 TJIOTENIHIB, IO YTBOPIOIOTH KICHKOBHUHY.
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[Iponamin mmeHWINl HA3UBAIOTh 2riadurom. BiH Haiikpamie po3duHseTbes B 60%
eta”omi. [3oenekTpuyHa Touka BigmoBigHO pH=7,0. AMIHOKMCIOTHUM CKJaj
ITaJuHy BIAPI3ZHAETHCS MaJIMM BMICTOM HE3aMIHHUX aMiIHOKHUCJIOT — TpUNTO(aHy
1 mi3uHy. Pa3om 3 TuM Garato riiyramiHoBOi KUcI0TH (46,6%) 1 nponiny (17,0%).
['mroTeniH mImeHWIl Ha3UBAIOTL 2iiomeHiHoM. 3a aMIHOKHCJIOTHHUM CKJIagoOM BIH
BIIPI3HSAETHCA BiJ TJliaJMHA, ajle TAaKOXK MICTHTh 0araTo IiIyTaMiHOBOI KHCJIOTH.

ANBOYMIH, IO MICTUTHCS B MIIIEHUYHOMY 3€pHI OYB Ha3BaHUM 1€UKO3UHOM.
Bin micTuTh rojOBHUM YHHOM Yy 3apoaky. lleit OuTOK Jerko AeHaTypyeTbes i
BTpa4yae CBOIO PO3UYMHHICTb.

BaxxnuBoo CKIIaJ0BOIO 3€pHA € KICHKOBMHA. BMICT KIEHKOBHMHHM B 3€pHI 1
OOPOIIHI MIIEHUIIl € BAXJIMBUM IMOKa3HUKOM sIKOCTi. CHpa KJIeHKOBHHA MICTUTH 66%
BoaM 1 34% Cyx0i peuOBHHH, KA B OCHOBHOMY CKJIaJIa€ThCA 3 OUIKIB. Bim KiTbKOCTI 1
PEOJIOTIYHUX BJIACTUBOCTEH KICMKOBWHU 3QJICKUTh 3AATHICTh MIIICHUYHOTO OOpOITHA
JaBaTH B MPOIEC] BUINIYKH MHUIIHUA X106 3 MPYKHUM, €JIACTUYHUM 1 MOPUCTUM
M’ SIKYIIIEM.

KrnelikoBuHa € CkiagHUM OUIKOBMM KOMILUIEKCOM, IO CKJIAJA€ThCS 13 JIBOX
dbpakiiii — rIaMHOBOI 1 TUIFOTeHIHOBOI B cmiBBigHOIIEHHI 1:1. Oxpemo mi dpakmii
BJIACTUBOCTSIMUA  KJICHKOBMHM HE BOJOJIIIOTh. PazoM 3 TuUM T[iiaauH JEKro
BUIIUIIETBCS BIJ TIIOTEHIHY muIsxoM ekctpakiii 60...70% eranonom. Lle cBimuuTh
po Te, 110 oOu Bl (hpakilii 3’€THaHI HEKOBAJICHTHUMHU 3B’ I3KaMH.

B KibKICHOMY CITIBBIIHOIIIEHHI OCHOBHUMHU O1JIKaMH MIIEHUII1 € JB1 (pakiiii,
10 3[aTHI YTBOPIOBATH KJICHKOBUHY - TJiaJuH (IIPOJaMiHM IMINICHUIlI) Ta TIFOTCHIH
(ryTyTeniHU IMIIeHUIL).

l'[mea[m, oﬁﬂam{an}m, MaTepiaJm: CKJIIHa BOpPOHKaA, IMOpHE/IsIHOBA CTYIIKA,
TOBKAauuK, (UIBTPYBaJbHUI Mamip, TEXHIYHI Barv, TOJAWHHUK, LEHTpUdyra, KOHIYHA

konba wmictkictio 150...200 cM®, mpoGipkm, mimerka MicTkicTio 1 cMm®, HMITiHAp
micTkictio 10 cM®, BoasHa 6aHs, TEPMOMETP, 3pa30K GOPOIIHA.

PeaxktuBu: nuctunboBaHa Bona, 10 %-ii Ta Hacuuenuidt pozumHu NaCl, cyxwuii
ToHKonopioHenuit mopomok (NH4)2SO4, 0,2 %-if poszunn NaOH, 0,1 u* pozuun
CH3COOH, 6iypeToBuii peakTus®.

BugijienHss OUVIKIiB mMmeHU i, pOBYMHHUX y BOXAI.
[TocnigoBHICTH Aili HaBeaeHa Ha cxeMi (pUCyHOK 2.11) 2 r HIIEHUYHOTO
OopomHa posthpaoTh y (apdoposiii crymui 3 10 cm® aucTHABOBaHOI BOAM.
OTpumaHy cyMill 3aJIMIIAIOTh y CHOKOI Ha 2...3 XB, TOTIM BiA(QIIBTPOBYIOTh.

* Take Mo3HAYEHHS PO3MIPHOCTI MOJIAPHOI KOHIEHTpalii exBiBasenty Cp, 3aMicTh N03HaueHHs "Monb-ekB/nM®" Gye

BUKOPHCTOBYBAaTUCH B JaHiil MeToandili. MoJisipHa KOHIIEHTpAIlis €KBIBAJIEHTY — 1€ KUIbKICTh MOJIIB €KBiBaJICHTIB
po3unHeHoi pedoBuHy B 1 1M° po3ummy, Mob-exB/ oM.

5 biyperosuii peaxrus: 15 cm® 10 M pozunny KOH ta 25T cernerosoi comi, sky 6epyrs 3 moxubkoro =+ 0,01r,
po3unHsroTh npuoausHo B 900 cM® aucTHIBROBaHOI BoAM B MipHiH koi0i MicTkicTio 1000 M1, IOBUIBHO HOJAIOTH
mix yac moctiifHoro mepemimysanns 30 cm® 4 %-mHoro posumny CuSOi, BiIMIpSHHX LUIIHIPOM, TA JOBOIATEH
00’ €M KOJIOH JI0 MITKH JUCTHIHOBAHOK BOOIO.

Inmuii crnoci6 npurotysanHs Giyperosoro peakTumBy: B 500 cM® BoauM posuuHAOTH 1,5 T cyabdaTy Mini
(CuSO45H20) i 6,0r 3minranoro Taprpata Harpito-kamito (NaKCsH4O¢4H20). 3a  iHTeHCHBHOTrO
nepemimysanns gonarots 300 cm® 10%-noro posunny NaOH (BinbHoro Bin kapGonatis). Jlns 3amoGiraHss
yTBOpeHHs ocaay okcuay kympymy (I) mokna momatu takok KJ (1r1). O6’eM cyminn J0BOAATH BOIOIO IO
1000 cm®; cymimm 36epiraroTh B MIACTHKOBIH IIIAILILI.
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3anumok OOpoITHA TPOMUBAIOTH JBA Pa3W HEBEJIUKUMH TOPIISIMH JTUCTHIHOBAHOT
BOJIM Ta 3aJUIIAOTH JJIs TIOJAIBIIOTO BUIYYEHHS MIO0YiHIB mmeHuIi. OTpuMaHuii
(bUIBTpaT BUKOPHUCTOBYIOTH MiJ] Yac TOCIIHKEHHS PO3YNHHOCTI aIbOYMIHIB MIIICHUIL].

[Oo 2 r muennyHoro Gopowka aonam 10 cM® gMCTMNBLOBaHOT BOaM,
cymiw po3teptd y dhapopoBiK CTynui i SaNWIIMTK Y CNOKOI Ha 2-3 XB .

uenTpucpyrysam 10 x8 3 yacr.obepr. 6000 xs'1

ocag NpOMMTH ABa pasu ueHTpudyrar (anbOyMiHK)
HEBENMKMMMH NOPLISMM OMCT. BOOM

poaam™ cyxum (NH4).SO, 3a HarpiBaHHa |
popa™ 10 cm® 10%-Horo posuy. NaCl, T<40°C 0o NOBHOro HaCHYeHHNA
Cymiw po3TepTH y dhapdoposin crynuii | 1]
3anNMILMTKH Y CNIOKOI Ha 2-3 XB
p ueHTpudgyrysam 10 x8 3

yacT, obepT. 6000 xa'1

1 i e e

yeHTpudyr. 10 x8 3 yacr. obepr. 6000 x8~

; ocag
0Caf NPOMMTH CBINMM ueHTpudyrar L]

poxa.NaCl 7 (rmy'f"?) PO3YMHMTM B 1 MmN
el
nojam™ 10 cm® 0,2%-Horo posy. NqQH. ; y
Cymiw po3TepT y dapd. cTynyi i popa™ GiypeTosui
3anMILMTH Y CNOKOI Ha 2-3 XB PEaKTMB i cnocTepirat
- 3MiHy 3abDapBneHHs
10 ™ AOOATH OQHAKOBHM
EESHE O 18 3_;'3 i ob’em Hacuy. NaCl
obepr. 6000 x8 -
. thinbTpyBa™
ocan ueHTPHyrar
(rmtoTeniim) ==
ocag Ha pinbTpi

PO3YHHHTH B

3
Aonam™ 01H PO3YMH CH.COOH 1 cm” 10% NacCl

ocap (rmroTeniim) Aogam Giyperpam'l PeaKTMB i
CNOCTEPIraT 3MiHy 3abapBneHHs

Pucynok 2.11 — Cxema BUAIJICHHS PO3YMHHUX Y BOJ1, PO3YMHAX COJIEH 1 JTyrax OUIKIB MIIEHUII
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Jlo dinpTpaty anbOymiHOBOI Ppakiiii OUIKIB JOJTaI0Th CyXHii
TOHKOMOAPIOHEHUH MOPOIIOK Cyiab(haTy aMOHIIO IiJ Yac HarpiBaHHs (HE BHIIE
40°C) 10 TOBHOTO HACWUYCHHsS (0 NMPHUIMHEHHS PO3YUHCHHS CY/Ib(aTry aMOHII0).

Ocan, mo BumaB y BUIJIAAI albOyMIHOBOI (pakilii OUIKIB TMIIEHHIII,
BiadineTpoByoTh. Ocan Ha (inkTpi po3umHsAOTE B 1 cM® qucTunbsoBanoi Bogu. B
OTPUMAHOMY PO3UYHHI MIATBEP/KYIOTh HAsBHICTh OLIKIB, OJABIIM J0 HHOTO 1 cM®
01ypeTOBOTO PEaKTHUBY.

Buginienns OUIKIB NIEHU i, PO3YUHHUX Yy COJAX

[TpoMuTuii BOMOIO 3aMWIIOK OopomrHa (IMiCHs BHIyYeHHS albOyMiHOBOI
¢pakuii 6inkiB) postuparors y crynmi 3 10 cM® 10%-HOro po3uMHY XJIOpHIY
HATpil0, 3AJMIIAIOTh y CHOoKoi Ha 2...3 XxB. Ta BiAQUIBTPOBYIOTh. 3aJUIIOK
OOpoIllHa MPOMHBAIOTH JBA Pa3d HEBEIMKUMU MOPIIISIMU CBIKOTO PO3YHHY XJIOPUY
HATpIIO Ta B3aJUIIAlOTh [JIs1 TOJAIbIIMX JociiaiB. OTpumaHuil  QiuIbTpar
BUKOPHUCTOBYIOTH ITiJ] Yac JAOCIIKEHHS PO3UMHHOCTI IJ100Y/I1HIB MIIICHUIL].

Jlo ¢inbTpaty 10/1aI0Th OJHAKOBHM 00’€M HACHYEHOTO PO3YMHY XJIOPHUIY
HATPIIO, JOCSATHYBIIM TaKUM YMHOM HamiBHacuueHHsA. Ocaj, 10 BUIIAB Y BUTJIISII
r100yaiHOBOI (pakiii OUIKIB mieHuli, BiAGIILTPoBYIOTh. Ocal pO3YMHAIOTH Ha
¢inerpi B 1cm® 10%-Horo po3umHy Xiopuay Hatpiro. I[IpoBOmsaTh peakuiro 3
01ypeTOBHM PEaKTHBOM.

BugisienHss OUVIKIB MIIeHW Ui, PO3YUHHHUX Yy Jyrax

3anmmok OopomrHa (IMicas BWIYYEHHS aidbOyMiHOBOI Ta TJ100YIiHOBOI
¢pakmiit 0inkiB) po3TuparoTs y hapdoposiit crymmi 3 10 mu 0,2%-HuUM po3dnHOM
TiIIPOKCUAY HATPIIO, 3AIUINAIOTH y CIOKOi Ha 2...3 XB. Ta BiAdUIbTpOBYIOTH. [0
¢upTpary nogarTh no kpamiaM 0,1 H po3unH onToBoi kucioTu. Ocana, M0 BHIIAB,
ABJsi€e CcO0O0I0 TtOTeHIH (TuyTeninu mmieHuIll). [locaigoBHICT BUKOHAHHS Jid
npecTaBiieHa Ha pucyHky 2.11.

Bunginenns 0iNKiB NMmeHNMUi, pO3YMHHHUX Yy COIUPTAX

V dapdoposiii cTynui postuparots 1 T mmeHndHoro 6opommHa 3 5 cm® 70%-
HOTO eTWJIOBOTO cnupty. OTpuMaHy CYCIEH3II0 3ajluIlaloTh Yy CIOKOI Ta
BindineTpoByroTs. [0 3 cM® (inbTpaTy H0IAIOTH IO KPAIUISAM JUCTHILOBAHY BOLY JIO
BUMAIIHHS ocanxy. OTpuMaHuil ocaja sBisie cO00r0 TiiaauH (TIpoJaMiHU TIISHUIT).
[TocnitoBHICT, BUKOHAHHS i TIpE/ICTaBIIeHa HA PUCYHKY 2.12.
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o 1 r nweHuyHoro 6opolHa Aogatm 5 cm® 70%-HOro eTUNoBoro
CNUPTY, CyMill po3TepTH Yy hapdopoBin CTynui i 3anuLMUTHA Y CNOKOI
Ha 2...3 XB

ueHTpudyryesat 10 xB 3 yact.obepT. 6000 xa"l

ocap ueHTpudcyrar (nponamiH)

Bigi6pat 3 cm®
dinbTpaTty

aonat™ AUCTUNBOBAaHOI
BOAM (NO KpannuHax)

aopatu GiypeToBUMA
peakTMB i cnocTepiraTtu
3MiHy 3abapBneHHsA

ocan
(nponamiHm)

Pucynok 2.12 — Cxema BUIJI€HHS OUIKIB, PO3YMHHUX Y CIIUPTax

2.3.2 Po3ninienHs 0ijKiB MOJI0KAa HA oKpeMi ¢pakuii B 3aJI€:KHOCTI Bij

PO34YHMHHOCTI

Bwmict OuikiB B mMoJioni ctaHOBUTH 2,9...3,5 %. binku moiioka 3a0e3meuyoTh
HOpMaJbHUM PO3BUTOK OpraHi3My Ta XapdyBaHHS JOpOCIIOi JIOAUHU. BoHH
BIJIPI3HSAIOTBCA 32 Oy/l0BOIO, (PI3UKO-XIMIYHMMU BIACTUBOCTAMH Ta O10JIOTTYHHUMHU
¢byHkisiMu. Biku MoJ0Ka MOXKHA MOJUTUTH Ha JBl TPYMNH: Ka3eiH Ta CUPOBATKOBI
outku. Ha xazein npunagae npubnauszno 80% Bij 3aragbHOTO BMICTY @30Ty B MOJIOII],
a Ha cuUpoBaTKOBI OUTKM — mpubm3HO 15%. Jlo ckimagy O1IKiB MOJIOKa BXOAATH 18
aMIHOKHCJIOT, 8 13 SIKMX € He3aMIHHUMMU.

Kaszein BimHOCHTBCS 10 (dochonpoTeiniB Ta € CyMINIIO JeKIIbKOX
dpakiiif, 1o BIAPIZHAIOTHCS 3a XIMIYHMM CKJIAQJIOM Ta 3HAXOMSITHCS Y MOJIOII Yy
BUTJISAZII KOJIOiMHOTO Po3uuHy. OCHOBHOIO BJIACTHBICTIO Ka3eiHy € 3aTHICTh 10
KOaryJsiii, 3a sikoi BIIOYBAa€ThCS pyHHYBaHHsA Horo kosoigHoro crany. Ilig wac
BUPOOHUIITBA MOJIOYHHMX MPOJYKTIB KOATYJAIII0 Ka3eiHy MPOBOISATH KHCIOTaMH,
CUYY)KHUM (PEPMEHTOM Ta XJIOPUAOM KAJIbLIIIO.

Cuposamro6i 6inku BIAHOCATHCS 10 IOOYIApHUX OUIKIB, sIKI HA BIIMIHY Bij
Ka3eiHy He 3JaTHI acOI[IIOBaTHU Ta OCAIKYBAaTHUCS B 130€JEKTpUYHINA Toulli. BoHM
reTeporeHH1, MaloTh BaXKJIUB1 010710r14HI PyHKIT. OCHOBHY YaCTHHY CHPOBAaTKOBUX
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OUTKIB CKJIAJAl0Th [-TaKTOrJI00YIiH Ta 0-JIaKTOAIB0YMiH, 110 MICTATHCS Y MOJOLI B
TOHKOJMCIEProBaHOMY CTaHI.

[-Jlakmoenobynin — HAMBAXKIUBIIIMKH OUIOK B  KUIBKICHOMY  BJIHOIIICHHI,
TepMoabiIbHu. BiH Oepe y4acTh y TpaHCHOpPTYBaHHI BiTaMiHy A, MEPEHOCUTH B
KMIIIKOBUK MakKpo- Ta MIKPOEJIEMEHTH, BiTaMiHM, Jimiau. TemsoBa aeHaTypariis
IPU3BOIUTL 10 KOAryjsiii arperoBaHoro Oinka (BiH KOaryjir€ MabXe ITOBHICTIO
3a remrnepatypu 85...100 °C ) Ta yTBOpeHHSs KOMIUIEKCIB 3 Ka3eTHOM.

a-JlakmanvOymin — TeTeporeHHUi OiIoK, Oepe yJ4acTh B CHHTE31 JIaKTO3H (€
JaCTHHOIO JIAKTO30CHHTE3yI04oi cuctemu). [loTparisie B MOJIOKO 3 KPOBOHOCHOI
CHUCTeMH TBapuHU. BiH Hail0iiabIn TepMOCTaOLIBHUI 3 YCIX CHPOBATKOBUX OUIKIB
BHACJI1IOK TPUCYTHOCTI B HbOMY JUCYIb()1AHUX 3B’ s13Ki1B. [1i1 yac oxonomxeHHs Ta B
OPUCYTHOCTI 10HIB KaNbBIIO O-JaKTalIbOyMiH 37aT€H BITHOBIIOBATH HATHUBHY
cTpykTypy Ha 80...90%.

MonouHi anpOyMiHKM Ta TJIOOYIIHM MalOTh BJIACTHBOCTI OUIKIB BIJIMOBITHUX
Ipyl: BOHU 3TOPTAlOThCA TIiJ] Yac KHWIT SITIHHS Ta BHUCOJIOIOTHCS HACHUYCHUM
(ampOyMiHM) 1 HanliBHACHUYEHUM (TJIOOYITIHN) PO3YUHOM CYJIb(aTy aMOHIIO.

3aBAsSKM 3HAYHOMY BMICTY HE3aMIHHUX aMIHOKHUCIOT OUIKM MOJOKa €
nmoBHOIIIHHUMHU. Oco0MBO Oarati Ha He3aMiHHI aMiHOKHUCIIOTH CHPOBATKOB1 OLIKH, B
SKUX BMICT TakuxX AeGIMUTHUX aMIHOKHUCJIOT SIK JIi3WH, TPUNTO(MAaH, METIOHIH Ta
TPEOHIH € HAWBHMIIUM. BiNKM MOJOKa MalOTh BHCOKY 3acBOIOBaHICTH (95..96 %).
He0611K0B1 @30TUCTI CIIOJIYKH MICTATBCS Y MOJIOLI B HE3HAUHUX KUTBKOCTSIX.

Ilpunaou, oénaonannsa, mamepianu. CKISTHA BOPOHKA, (UIBTPYBaNbHUIA MAaIip,

FOJMHHUK, KOHiuHAa Ko0j0a MmictkicTio 150...200 cm®, npoOipKH, MiNeTKa MICTKICTIO
1cm, 2 e, 5 em®, BonaHa GaHs, TepMOMETp, LIEHTPH(YTA.

PeakTuBH: MOJOKO, AMCTHIbOBaHa Boaa, 1 %-uumit po3umn NaCl, cyxwuii
tonkonoapioHeHuit moporrok (NH4)2SO04, po3unn (NH4)2SO04, cyxuit NaHCO3, 1 %-
Huit pozund NaOH, 3 %-it po3unn CH3COOH, 6iyperoBuii peakTus.

BuaisieHHs Ka3einy

B kon6y 06’emom 100 cm® HanmBarots 5 cM® Momoka Ta 5 cM® aucTuiboBanoi
BoAu (pucyHok 2.13). BMmiCT KkoyOM peTeNpHO NEPEMINIYIOTh Ta AOJAIOTH II0
kpamsaM 1 cm® 3 %-Horo posumHy onroBoi kuciaotH. OTpHMaHy CyMill 3HOBY
MepeMilyoTh Ta 3aiumarTs Yy crnokoi Ha 5...10xB. Ocan kazeiny
BiA1IbTpOBYIOTh. OTpuManuii (QiabTpaT (CHMpoOBaTKa), IO MICTUTh CHPOBATKOBI
OUIKM, HEUTpami3yloTh, JOJABIIA CyXUM OlkapOOHAT HATPI0 JO MNPUIUHECHHS
BHJIUICHHSI BYIJICKHCIIOTO Ta3y, Ta BUKOPUCTOBYIOTH ISl BUIIJICHHS O1IKIB MOJIOKA,
PO3YMHHUX y COJISX.

Kaszein, mo BumaB B ocaj, MpOMUBAIOTh Ha (DUIBTPI BOJOIO Ta POIYUHSIOTH B
2 cM® 1 %-Horo posuuHy igkoro Hatpy. IlpucyTHicTh Oinky (kaseiHaTy HaTpiroo) B
oTpuMaHOMy (UIBTPATI MIATBEPKYIOTH 3a JIONMOMOIow OlypetoBoi peakiii. s
IbOr0 J0JAI0Th A0 (UIbTpaTy OAHAKOBUM 00’e€M OiypeToBOro peaktuBy. Komip
PO3YMHY MOBUHEH 3MIHUTHCS 3 OJAaKUTHOTO Ha (h10JIETOBUH.
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NOMICTMTH B KOHINHY KOonby Ha 100 mn, peTenbHO nepeMilliaT

[o 5 cM® monoka gogam 5 cm® gMCTMNLOBaHOI BOAM, CyMill '

poaa™ no kpannam 1 cm® 3%-Horo posunHy CHiCOOH,
NEPEeMIlliaT | SaNUILMTH B CNOKOI Ha 5...10 xB

-

ueHTpupyrysam™ 10 xB 3 yacT. obeprt. 6000 x8~

1

J

ocag (kaseiH) yeHTpUyrar (Oinku CHpOBaTKM)
NMPOMMTH na PinbTPI HEWTPANI3YIOTb CYXUM
AMCT. BOgOO NaHCOs fo npunuHeHHs
suginedHs CO,

ponam 2 cm® 1%-Horo

no1 cm® dinbTpary

"°°"""}' M [oaarTb 1 MN HacKy.
posy. (NH,),SO,
: 3anMIIal0Th Y CNOKOI Ha
popam™ GiypeToBHuM 5.10 x8
peaKTMB i cnocTepirat™
ueHtpudpyrysam 10 xB 3 yacT.
obepr. 6000 xs™!
ocapg (rmodyniHu yeHTpudyrar
PO3YHHKTH Ha DINbTPI popa™ cyxum (NH4),S0, 3a
1 cm® 1% NaCl HarpisaHHa T<40°C go
- NOBHOMO HACH4YEHHA
aopam™ Giyperoauﬁ ’
PEeaKTMB i cnocTepirat ocag (anbbymitm)
fopat GiypeToBui | UeHTPHQYryBaTH i
peakTMB i cnocTepiratm |~ POSUYMHMTM Ha QinbTpi B
3MmiHy 3a6apBneHHs J‘ 1 cm® gucT. Boam

Pucynok 2.13 — Cxema BUIUJICHHS OLTKIB MOJIOKA!
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BugijienHs OiNKIiB MOJIOKA, PO3YHHHUX Y COJAX
[TocninoBHICTh BUKOHAHHS J1M HaBeJeHa Ha cxeMi pucyHky 2.13. B npoOipky
BHOCSTH 1 cM® QinbTpary (micis BMAiIEHHA Kaseiny), nomaroTh 1 cm® HacuueHOro
po3unnHy cynbhaty amoHito (Il ITOCSATHeHHsS HamiBHacudeHHs). Ocaj TI00YIiHIB
MOJIOKa 3aJIMIIAalTh Y crmokoi Ha 5...10 xB., a MOTIM BiAQIBTPOBYIOTh. DLIBTpPAT
BUKOPHUCTOBYIOTH Ui BUIUICHHS BOJOPO3UYMHHUX OLIKIB MoJioka. [1moOymiHu, 1m1o
BHMIIAJIU B 0CaJ, PO3uMHSIOTH Ha GitbTpi B 1 cM® 1%-HOro po3unHy XJIOpUIY HATPIIO.
3 OTPMMAHMM PO3YMHOM IIIOOYIiHOBOI (pakuii 6inkis (6am3eko 1 cm®) mposoxsaTs
SKICHY peaKilifo Ha MENTHIHMI 3B'130K, qogaBum 1 cM® GiypeTOBOro peakTUBY.
Bunginenns 0iJKiB MOJIOKA, PO3YMHHUX y BOAi
OTpuMaHuil TMicAS BWJIYYEHHS TJIOOYNIHIB MOJoOKa (UITpAT HACHUYIOTh
CyXHM IMOPOILIKOM CyJb(aTy aMOHIil0, JOJAI0YM MOro MiJ 4Yac NepeMillyBaHHS.
Po3uuH Tpoxu miirpiBaioTh Ha BOJSHIA OaHl 3a Temmnepatypu He Buie 40°C no
MPUNIMHEHHS PO3YMHEHHA cynbdaTy amoHiio. Ocaj, 10 BUIaB, € albOyMiHOBOIO
¢dpakuiero OUIKIB  MOJIOKA. AJbOyMiHM Bia(QUIbTPOBYIOTh, OTPHUMAaHHH OcCaj
PO3UMHAIOTH Ha GinbTpi B 1 cM® qucTHIboBaHOi Boau. [IpoBOAATE AKiCHY peakiito Ha
oimok. [TocmioBHICTh BUKOHAHHS il HaBelIeHa Ha cxeMi pucyHky 2.13.

2.4 KOoHTPO/IbHI NMTAHHS

. Ha saxi Buam knacudikyroTh OUIKH 32 TOXOKEHHSIM?

. SIx1 pyHKIIT BUKOHYIOTH OUIKM B OpTaHi3Mi JIIOJUHU?

. SIx1 € O611KH 32 OYJI0BOXO MOJICKYJIH?

. Sk xnacuikyroTh OUIKM 32 XIMIYHUM CKJIaA0M?

. SIK OISAIOTH MPOCTI OUIKY 33 PO3UYUHHICTIO?

. JlaiiTe BuU3HaueHHs TepMiHy "(yHKIIOHATBH1 BIACTUBOCTI OLIKIB".

. Ha3BiTh OCHOBHI ()yHKI[IOHAJIbHI BIACTUBOCTI1 OLIIKIB.

. OxapakTepu3yiTe BOJI03B’ I3yBaIbHY BIIACTUBICTh OJIKIB?

[TosicHITH KUPO3B’A3YBABHY Ta JKUPOEMYJIbIYBAJIbHY BIACTUBICThH OLIKIB.

. 3 yUM TIOB’s13aHAa MHOYTBOPIOBAJIbHA 3/IaTHICTH O1JIKIB.

. OxapakTepu3yiTe keIeyTBOPIOBAIbHY 3/1aTHICTH OLIKIB.

. Ha3BiTh HaliBaykJIMBIIII SKICHI peakilii Ha O1JI0K.

. 3 IKMX €TaIlB CKJIAIA€ThCS BUAIJIEHHS 1 OUUILIEHHS OUIKIB?

. SIx1 € MmeTOIM AeCTpyKIii 010J0TTYHOTO MaTepialy mepes Horo aHaii3om?

. SIk1 € MeTOIM BITOKPEMIICHHS O1JIKIB BiJl HU3bKOMOJIEKYJISIPHUX CTIOTYK?

. Ha sikux BIacTUBOCTSIX TPYHTYIOTBCS METOIU (DpakilioHyBaHHS O1IKiB?

. XpomartorpadiuHi METOM OYUILIEHHS Ta GpaKLiOHyBaHHS OUIKIB.

. [1osicHITh CyTh METOY reib-QiIbTpallii, enekTpodopesy.

. Ilo Take adinHa xpomarorpadis? Jle BoHa 3aCTOCOBYETHCA?

. OxapakTepu3yiiTe O1IKH 36pHOBUX KYJIBTYP.

. Metoauka BUJIJICHHS OLIKIB MIIEHUI[], PO3UMHHUX Y BOJI1, COJISAX, JIyrax Ta

y CIIHpTaX.

22. JlaiiTe xapakTepUCTUKYy OINKIB Moyioka. MeTonuka BUAUICHHS Ka3eiHy
MoJioka. MeTouka BUIITICHHS OUTKIB MOJIOKA, PO3YMHHUX y COJISIX Ta BOJI.

NNRPPRPRPRPRPPPPPEPRLPROO~NOOUCRNWNPRE
PO OWLO~NOOUOIRAARWDNEO-
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JlaGopaTopna podora Ne 3
MeToau BU3HAYEHHSI MACOBOI YACTKH 230TUCTUX PEYOBHH B XapYOBHX
MNPOAYKTAX

3.1 MeTa pob6otu:

TEOPETUYHO PO3TIIHYTH MeToj] Kbenpaans ans BU3HAUEHHS 3araibHOTO
a30Ty B XapyoBHX MPOAYKTaxX; BHM3HAUUTH MAacOBY 4YacTKy Oilka B
Xap4oBOMY MpPOAYKTI OlypeToBUM 1 He(deIOMETPHUYHUM METOJaMH Ta
MOPIBHATA 3 OUIKYBaHMM BMICTOM Oifka — nabopaTopHUMH  abo
JTITEepaTypHUMHU JaHUMHU; TPOBECTH TMOPIBHSIIBHY OIIHKY METOIB
BU3HAYEHHS MacOBOi YaCTKH O1IKOBUX PEUOBHH B XapUOBOMY IPOIYKTI.

3.2 TeopeTuuHi BitomocTi

XapyoBa LIHHICTh MPOJYKTIB 3HAYHOIO MIPOI0 3aJIEKUTh BiJ BMICTY B HHX
a30THCTHX DPEYOBHH, B OCHOBHOMY, OiJKiB. IX OCHOBHE 3HA4eHHs TOJATAE B
HE3aMIHHOCTI 1HIIMMHU KOMIIOHEHTaMU 1Xi. BIIKM CKIIagaroTh OCHOBY IIPOLIECIB
KUTTENUIBHOCTI OpraHizMy. HeoOXiJHICTh iX MOCTITHOTO OHOBJICHHS JIEXHTbh B
OCHOB1 00MiHY peuoBuH. [ledinut Ouika B XapyoBOMY paIliOHI 3HMXKYE CTIMKICTh
oprai3my 10 1H(MEKIIIHHUX 3aXBOPIOBAHb, MOPYIIYE MPOIECH KPOBOTBOPEHHSI, OOMIH
JMIAIB, BITaMIHIB Ta 1H. Y HOiTe y pa3l OUIKOBOI HEIOCTATHOCTI YHOBLIBLHIOETHCS
pICT Ta PO3BUTOK PO3YMOBHUX 3710HOCTeN. TpuBanuii HaIMIIOK O1JIKa B XapuyyBaHHI
TaKOX HETaTHBHO BIUIMBAE HA >KUTTEIISIIBHICTD OPraHi3My, BUKJIMKAIOUM HaJAMIpHE
30y/PKEHHSI HEPBOBOI CHUCTEMU, MOPYIICHHS OOMIHHUX TPOIECIB, MEPEBAHTAKEHHS
MEYIHKU Ta HUPOK.

B moaeHHoMy paifioHi 10poCioi JIFOAUHU OLTKA MOBUHHI CKJIaJaTH MPUOIU3HO
14 % 3aranbHOi KaJIOPIMHOCTI, NOEJHYIOYUCH B IEBHOMY CITIBBIJHOILICHHI 3 1HIIUMU
XapYOBUMHU PEUOBHUHAMM.

PocnunH1 OUIKHM 3aCBOIOIOTHCSl OPraHi3MOM HE TMOBHICTIO B TMOPIBHSHHI 3
TBapUHHUMH. Tak, OUIKM MOJIOKa Ta siElb 3aCBOIOIOTHCS Ha 96%, Ounku pubu Ta
M'sca — Ha 95%, Ouku xii6a 3 6opomrHa mmennyHoro I Ta Il copTiB — Ha 85%, OinkH
Kaprorut, xiyiba 3 oOoitHoro OopomrHa, 0060BuXx —Ha 70%. BpaxoByroum, 10
POCIMHHI OLJIKM € MEHIII MOBHOIIIHHUMHM 332 BMICTOM HE3aMIHHUX aMiHOKHCIIOT, HIXK
TBapWHHI, CIIOKUBAHHS MEBHOI KUIBKOCTI TBAPUHHUX O1JIKIB € IIJIKOM HEOOX1THHUM.
Jlns nopociioi JIFoAWHN YacTKa TBAPMHHMX OLIKIB B CEPEIHHOMY IOBHUHHA CKIIQIATH
55 % Bij 3araabHOI KUTBKOCTI O17Ka B parfioHi.

Cxian OUTKIB € HEMOCTIMHMM. 3a3BUYail OUIKM CKIIAAIOThCsl 3 BYTJICITIO
(50...55%), xucHio (25...30%), azoty (9...15%), cipxu (0,5...2,5%). Ilig yac anamizy
MPOAYKTIB XapuyBaHHS 4YacTo MiJ cJIOBOM "O1JIOK" MaeThCs Ha yBas3l KUIBKICTh
3arajbHOTO a30Ty, BH3HAYCHOTO 3a MeTogoM Keenpnans, TOMHOXXEHE Ha
BIJIMOBIIHUNA KOE(IIIEHT TEpepaxyHKy, BKa3aHWil B TaOIUUgX (B CepeaHbOMY —
6,25). IlpuiiHaThii BIH TOMY, IO OUIBIICTH OUIKIB MICcTATh 16% azoty
(100:16 = 6,25). [ng mniieHuIll OTPUMaHMKA KoediieHT 5,7, OCKIIbKK i1 OLIKH
Mmictath 17,5% azory. [ns xurta, ssYMeHIo, BiBCa, HACIHHS COHSIITHUKY TakOX 5,7;
coi — 5,8; Kykypym3u — 6,25; monoka — 6,38 1 Tak madi.
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BU3HAYEHHS 3AT'AJIbHOTI'O BIJIKA METO/IOM KbEJIBJIAJIA

Meton Keenbaans — oquH 3 HaHO1IBII MOMIMPEHUX METOAIB aHami3y. BiH gae
TOYHI pPe3yNbTaTH, aje TyKe TPYAOMICTKUN Ta TpuBainui. CyThb METOAY MOJIATAE B
TOMY, 110 aHaJi30BaHMUM 3pa30K OKUCHIOIOTH Trapsyol0 KOHIICHTPOBAHOIO CIPYAHOIO
KHUCJIOTOIO; B MPOIIECI OKUCIIEHHS 3B'SI3aHUM a30T MEPETBOPIOETHCS HA 10H aMOHIIO.
ITotiMm po3uuH O0OpPOOJSAIOTH HAIJUIIKOM CHJIBHOI OCHOBM, BHACHIIJIOK 4YOTO
BUJIUISETHCS amiak, KM BH3HAYAIOTh PI3HUMU METOJAMH: TUTPUMETPUYHUM a0o
(hOTOKOJIOPUMETPUIHHUM.

HaiiBaxxnmuBimoro cramiero B MeTofl Kwenpmans € OKUCHEHHS CIpYaHOIo
KHUCIOTOI0. Byriens 1 BoJieHb, 110 MICTATBCS B 3pa3Ky, MEPETBOPIOIOTHCS BIATIOBITHO
Ha BYIJICKHCIUH Ta3 1 BoAy. AJile CTyIiHb MEPETBOPEHHS a30Ty 3aJeKUTh Bia HOro
CTaHy B IMOYATKOBIM CIIONYIl. SIKIIO BiH € MPUCYTHIM Yy BUTJIA/I aMiy abo aMiHy, SIK,
HANpUKIag, y OUIKOBHUX pEYOBMHAX, IIEPETBOPEHHA HOro Ha 10H aMOHIIO
B1IOYBAETHCS 3aBXKAM Maibke MOBHICTIO. SIKIIO K a30T € MPUCYTHIM Y BHCOKHX
CTYINEHSIX OKUCHEHHsI, HANPUKIIAJ, Y BUIJISAL HITPO-, a30- 1 a30KCUTPYI, HA CTaJli
OKHUCJICHHS 3pa3Ka BiH NEPETBOPIOETHCS HA MOJEKYJISIPHUNA a30T a00 OKCHUJIU a30TYy 1
HE YTPUMYETHCS CIPYAHOIO KUCIOTOO. [le mpu3BOAUTE 10 3aHKEHHS PE3YJIbTATIB, 1
mo0 3amo0irTu BTpaTaM, 3pa3oK MiJJal0Th MONepeaHid oO0poOIll BiTHOBHUKOM
(cayMIIOBOI0 KUCIOTOIO abo Tiocyib(haroM HaTpio). 3a Takoi oOpoOKH a3oT
MEePEXOAUTh B CIOIYKH 3 HUKYMUMH CTYNEHSMU OKHUCHEHHS, 3 SIKHUX BIH JIErIe
MIEPETBOPIOETHCS HA 10H aMOHIIO B pe3yJibTaTi 00pOOKHU CipuaHow Kuciaotow. Cramis
OKHCHEHHSI € HaWOuIpll TpuBajgoi B MmeTtonal Keenpnans —roguHa i Ouibine. Jlist
MIPUCKOPEHHS HAMAararoThCs IMABUIIUTH TEMIIEPATyPy KHIIIHHS CipyaHOi KHUCJIOTH a,
OTXKe, 1 TeMIEepaTypy MPOIeCY OKHUCHEHHS, IUIIXOM JIOJaBaHHS HEHTPAIBHOI COJIi,
HaMpuKiIaz, cynbdary Kamito. CipoOdW MPUCKOPUTH CTAMIF0 OKHUCICHHS BBEICHHSIM
TaKUX CUJIBHUX OKHCHHUKIB, SIK XJIOpHA KHCJIOTa, TIEPMAHTAHAT KaJli0 1 MEPOKCHU]
BOJIHIO, BUSIBUJIUCS HEBJAJIMMHU, OCKUIBKM 10H aMOHIIO YaCTKOBO OKHCHIOETHCS JO
JIETKUX OKCHJIIB a30Ty.

Crafito OKHCJICHHs KaTaji3yloTh 0araTo pedyoBUH: PTYTh, MiJib 1 CEJICH — SIK B
3B'I3aHOMY CTaH1, TaK 1 B €IeMEHTHOMY. [ 0JIOBHUI €QEeKT celeHy MOJsArae B TOMY,
[0 BIH CKOPOYY€ Yac PO3KJIQJaHHS 70 YTBOPEHHS MPO30POr0 PO3YMHY, XOua
YTBOPEHHsI a0COJIFOTHO MPO30POT0 PO3UYMHY HE 3aBXKIU PIBHO3HAYHE KiJTBKICHOMY
po3kiananHio pedoBuHH. CIiJl 3aCTOCOBYBaTH HE3HAYHY KUIBKICTh CEJIEHOBOTO
Karaji3aTopa, OCKUIBKM y BHNaJAKy HOro 30UIBIIEHHS 3pOCTAa€ BTpaTa a3oTy.
TpuBanicTb HarpiBaHHs TeX HE Mae OyTH 3aHAATO BEJIMKOIO. TakuM YHHOM,
KUIBKICTh KaTasli3aTopa 1 TPUBAJICTh HArpiBy MaroTh ONTUMYM, KM HEOOX1THO
BpaxOBYBaTH.

[TocnioBHICTh peakiliii MmijJ Yac BU3HAYEHHS 3arajbHOr0 a30Ty 3a METOJ0M
Kreappans:

1) 10 TOYHO 3Ba)KEHOT HABa)XKM AaHATI30BAHOI NMPOOM MMiUIMBAIOTH CipyaHy
KUACIO0TY (1S BUIATICHHS TTHH, 110 YTBOPIOETECS, TONAIOTH MMATOHOK napa(blHy)

2) kon0y TOMINAIOTh Ha IUIMTKY 1 HarpiBalooTh, Mij dac i€l cramii
B1JI0YBaIOTHCSI HACTYIHI peaKIIii:

RCHNH,COOH + H,SO, — CO, + SO, + H,0 + NH3;
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2NH3 + H,SO4 — (NH4)2804;

3) micysg 3aBepIlleHHs OKHUCHEHHS (piMHA CTaHE CBITJOK) BMICT KOJIOU

P030aBJISIIOTH BOJIOKO 1 1071at0Th JIyT (30% NaOH) ju1s BunisieHHs amiaky:
(NH4)ZSO4 + 2NaOH — 2NH3; + Na,SO,4 + 2H,0;

4) amiak BiAraHsIOTH (4ACTO 3 BOASHOIO MAPOI0) B KOJIOY 3 PO3YMHOM KHCJIOTH;

5) amiak nornmHaoTh HamgmumkoMm 0,1 H# po3umny H;SO, 1 TUTpyIOTH
Hajuimok HpSO4 0,1 1 pozunnom NaOH y npucyTtHOCTI peHOoNpTaneiny:

H,SO, + NaOH — Na,SO, + H,0;

6) po3paxoByIOTh BMICT a30Ty B %.

3a crmocoO0oM BU3HAUYEHHS KUTBKOCTI amiaky, 1o BUAUIMBCS, MeToa Kbembmamns
MO’K€ MaTH TUTPOMETpUUHE 200 (POTOMETpUYHE 3aKIHUCHHS.

Tumpumempuune euznauenns asomy 3a memooom Kvenvoans. IcHyroTh 1Ba
TUTPUMETPHUYHI CITIOCOOM BU3HAYCHHS 310paHOTo amiaky. Y OJHOMY 3 HUX B MpHUiiMau
MOMIIIAIOTh BIIOMY KIJIBKICTh CTaHAAPTHOTO po3unHy Kuciotu. [licns 3akiHueHHs
BIIFOHY HAJJIMIIOK KHUCJIOTH THUTPYIOTh CTAHJAPTHUM PO3UYMHOM JIyry. [HImi
3pYyYHHM CIOCIO, 110 BUMArae 3aCTOCYBaHHSI TUIBKH OJJHOTO CTaHJAPTHOTO PO3YHUHY,
MOJISITa€ B TOMY, 110 B MPUHAMay BBOJSTH JACSKUM HAJJTMIIIOK OOPHOI KHCIIOTH:

HBO, + NH; — NH," + BO,~

bopat, 110 yTBOpPIOETHCS, KUTBKICTDh SIKOTO €KBIBAJIEHTHA KUIBKOCTI aMiaky, €

JIOCUTh CHJIBHOIO OCHOBOIO 1 HOT0 MOKHA TUTPYBATH cTaHaapTHUM po3unHoMm HCI:
BO, + H;O" — HBO, + H,0.

Meton Kbenpnans 3HAMIIOB MIMPOKE 3aCTOCYBaHHSA y OloxiMmii 1 aHami3i
XapyoBHUX MPOAYKTIB. MeTo BIJHOCHO MPOCTUM, JIETKO MIIA€THCS aBTOMATU3AallIi 1
nobpe BiaTBOproeThcsl. HuHi nponeaypa Bu3HaueHHs Ouika 3a MetojgoM Kbenbaams
CTaHAApTHU30BaHa B MIKHAPOAHOMY MAacIITalOl 1 BUITYCKA€TbCS YCTaTKyBaHHS, IO
JI03BOJISIE TIIBUIKO 1 TOYHO BU3HAYATH BMICT 3arajibHOTO a30Ty. Take yCTaTKyBaHHS
BKJIIOYae OJIOK pO3KJIafaHHA TPOoO — AWTecTep; CHUCTeMY IS BUJAJISHHS 1
HeWTpasizali napis; CUCTeMy AUCTHJIALIT — MApOB1 JUCTUIIATOPH, JUISI BU3HAUCHHS Y
BIJIITHAHIA TIpoO1 aMOHIMHOTO a30Ty METOJOM TUTPYBaHHS BUKOPUCTOBYETHCS
ABTOMATUYHUUN TUTPATOP.

Jueecmopu (pucynok 3.1 a) npusHaueH1 A1 MiHepai3alli 3pa3kiB B cCipuaHii
KHCJIOTI 1 3a0e3reueHi MOTyKHUMHU 1H(pPAaYepBOHUMH HarpiBaIbHUMHU €JIEMEHTAMH,
MaKcUMajbHa Temreparypa mpoiiecy mMoxe gocsratu 450°C, 1mo 3HaYyHO CKOpOUYE
yac Ha TMPOBEJEHHS peakilii. SIKiCHe BHUTOTOBJEHHS 1 MNPaBUJIbHE PO3MIIICHHS
HarpiBaJbHUX €JEMEHTIB 3a0e3MeuyloTh pIBHOMIPDHE HarpiBaHHS 3pa3KiB 3a
OJIHAKOBUMHU CTaJisIMU  1IEHTUYHICTh TEMIIepaTyp B ycix nocyauHax. [urectepu
JI03BOJISIFOTH OJTHOYACHO PO3KJIaath 10 12 npob pizHOTO 00'eMYy.

Jlo ckmamy aBTOMATH30BaHOI YCTAHOBKM BXOJWUTH CHCTEMa IS BUIAJICHHS 1
HeWTpamizamii mapiB — ckpybep (pucyHok 3.1 6), 1m0 Jgae 3MOTy eKCIUTyaTyBaTH
npwian 6e3 BuTsxkHOI madu. CkpyOep OCHAIIEHWH BaKyyMHHM HAcOCOM, SIKHM
BUCMOKTY€ Ta3W 3 JIUTECTEPIB 1 MPOMYyCKa€e iX dYepe3 PO34YMH JIYTry. 3a paxyHOK
B3a€EMO/IIT MapH KUCIIOT 3 JIYTOM BiZIOYBa€ThCS HEUTpaizailis 1 3a0e31euy€eThCs TOBHE
OYMIIIEHHS Ta31B, 10 BIAXOIATh.

Jlnst  BiAroHy 1 TOMJIMHAHHS — aMiaky  MICHs  PO3KJIaJaHHs  Tpood
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BUKOPHUCTOBYIOTBCS napogi oucmunsimopu (pucyHok 3.1 B), BOHU € JOMOBHEHHSIM JI0
aurectepiB. JIUCTHIATOp Mae BHUCOKY MPOTYKTHUBHICTh —3 KI' BOASHOI Tapu 3a
roJIMHY, TOMY BIJITOHKA 3pa3Ka Bi0yBa€eThCA 3a JITUEH1 XBUJIMHH,

KinmeBoro cragiero aHamizy € BU3HAYE€HHsS Y BIJIITHAHIA NpoOi aMOHIIHOTrO
a30Ty METOJOM THUTPYBaHHS, $KYy 3AiIMCHIOIOTH 3a JOMOMOTOI0 aBTOMAaTHYHOIO
TUTPATOPA, SIKUW JJO3BOJISIE TIOBHICTIO aBTOMATU3yBAaTH MPOIIEC TUTPYBAHHS i TIOMITHO
MOKPAIIUTH BiAHOBIIOBAHICTh OTPUMAHUX PE3YJIbTATIB aHAMI3Y.

a — oucecmep; 6 — cKkpybep, 6 — napo6i OUCMUNAMOPU, 2 — ABMOMAMUYHUL MUMPAMOP
Pucynox 3.1 — Yemamxysauns ons asmomamuzoganoi cucmemu memooy Kvenvoans

[cHylOTH Taki CHUCTEeMHM MMCTWIISAINII, $Ki Jal0Th MOJKJIMBICTh HE TIJIBKH
BITAHATH aMiaKk 3 Mapol ajie 1 BU3HAYATH MHOr0 KUIBKICTh TUTPUMETPUYHO, 3
BUKOPHCTAHHSM CKIISTHOTO ejekTpoxy (pucyHok 3.1 B). B Takux cucremax
JUCTUIISILISL 1 TUTPYBAHHS MPOBOASTHCS B aBTOMAaTUYHOMY pexuMi 1 pobora, sK
CUCTEMU JUCTHIISIIT, TaK 1 OJIOKY pO3KJIaJIaHHS KOHTPOIIOETHCS MIKPOITPOIIECOPOM, a
pe3ynbTaTH aHali3y MOXYTh PEECTPYBATHUCA 3a JONOMOIOI IEPCOHAIBLHOTO
KoM 'toTepa.

Crnipg 3a3HayuTH, 10 BapTICTh BHU3HAUYEHHS BMICTY OLIKYy 3a JOIOMOTOIO
aBTOMATHU30BAHOT YCTAHOBKH € BHCOKOIO.
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domomempuyne 6u3HayeHHs azomy 3a Mmemooom Keenvoana. JIns
NPUCKOPEHHsSI BHU3HAUEHHS aMmiaKy BHUKOPHCTOBYETBbCS HOro (oToMeTpuyuHe
BU3HaueHHSI. DOTOMETPUYHO amiak MOXxe OyTH BHU3HAuUeHHH abo 3a peakiicr 3
peaktuBoM Hecciepa, abo 3a peakiliero yrBopeHHs 1HI0(peHOITY.

[lim yac BU3HAYEHHS TMEPIIMM CIOCOOOM, J0 PO3YHHY, IO MICTHTh 10HHU
aMoOHit0, J01al0Th peakTuB Hecciepa, mo € myxaum po3unnom Ko[Hgls]. TIpomykr
peakiiii 3abapBiieHUN B 4epBOHO-KOpUUHEBUH Kouip (€ = 106). ONTUYHY TYCTUHY
OTPUMAHOIO PO3YMHY BUMIPIOIOTH 3a 436 HM. KoHIleHTpallito aMiaky 3HaXOAsTh 3a
KanmiOpyBanbHUM TpadikoM, TOOYTIOBAaHOMY 3a CTaHJIAPTHUMHU PO3YMHAMH CyIb(ary
aMOHIIO.

NH ; aHgd  + 40H —= | O NH, [T} + T + 300

UeppoHO-KOpHYHEBHH
436 um & = 10°
BusHaueHHs, sKe€ IPYHTYETbCSI Ha YTBOPEHHI 1HIO(EHOIy, TMOJArae B
CIUJIBHOMY OKUCHEHH1 (DEHOJTY 1 aMiaKy.
NH3 + NaOCIl — NH,CI + NaOH
Ce¢HsOH + NH.CIl + NaOH — H;NCgH,OH + NaCl
H>NC¢H4OH + CsHs0H + NH,Cl — HOCgH4sNHCgH,OH + NH.CI

HO /\KO
HOC H,NHC H,0H + NH,Cl = J\/ + NH,CI

N N =

Otpumanuii iHAO(EHON 3a0apBiIIOE PO3YMH B IHTEHCHMBHO CHHIM KOJIp
(A =620 1M, £ = 4,5-10%) 3a ONTUYHOIO TYCTHHOKO SKOTO 1 BU3HAYAIOTh BMIiCT aMiaKy.
Sx okucHuku BuKOpHCTOBYIOTh NaClO, xmopHy abo OpoMHCTY BOHYy, MEPOKCHI
BOJIHIO.

Baprto naragartu, mo Metogom Keenbaans BU3HayalOTh HE YUCTUM O1IOK, a Tak
3BaHU# "cupuil poTeiH", OCKUIBKH pa3oM 3 a30TOM O1JIKa OJJHOUYACHO BHU3HAYAETHCS
a30T ¥ 1HIINX CIOJYK: aMIHOKUCIIOTH, aMi/IH, alKanoiau (KoQeiH Ta 1H.), HeOpraHiuHi
a30TOBMICHI CHOJYKH. Bwmict HeOlIkoBUX pedoBUH Moxe jgocsrata  10%.
Buxopucranns nepeBiHOro KoedimieHTa MmijJ 4ac po3paxyHKY KUIBKOCTI Olka B
Metol Keenpaans poouts ioro aemnio ymoBHUM. [IpoTte, He3Ba)xkatouu Ha HEIOJIKH,
Meron Keenpnans e ynigikoBanuMm, BiH Bkmouenuit B JJCTY, 'OCTu na 6arato
XapyoOBUX MPOAYKTIB.

€ 1 1HII1 METOJIM BU3HAYCHHS a30TY, Taki sk J[toma, HEHTPOHHO-aKTUBAIIHUM,
(dboToKOIOpUMETPpUYHE BU3HAUCHHS Ha npuiaal "TexHikoH".

Meton [roma mnonsirae B pO3KJIaJaHHI OPraHivyHOI CHOJYKH B aTMocdepi
OKCH/Ty BYTJICIIO JI0 T'a30M01iI0HOr0 CTaHy 3 MOAaIbIIUM BEMipoM 00'eMy a30Ty(Ny).

Y HeNTpOHHO-aKTHMBALIHHOMY METOJlI aTOMM a30Ty AaHaJli30BaHOTO 3pa3Ka
O0oMOapIYIOTbCS HEWTPOHAMH B SIEPHOMY PEaKTopi 3 oTpuMaHHAM i3otomy SN,
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Bwmict 611ka po3paxoByeThCs 3a KUTBKICTIO raMa-TIPOMEHIB.

VYci 11 BuIlEe ONMMCcaHI METOJM 3a TOYHICTIO aHAJi3y HE MOCTYIAIOTHCS METOIY
Kbenpaans, npoTe BOHU € IOCUTh TOPOTUMHU.

KOJIOPUMETPUYHI TA PEOPAKTOMETPUYHI BUMIPIOBAHHA

3 PpO3BUTKOM ¢homo- ma cnexmpogomomempii Oynu po3poOJIeHI METOIU
KUIBKICHOTO BHM3HAaueHHsS Ol71Ka, sSKi 0a3ylOThCsd Ha 3JaTHOCTI OlIKa yTBOPIOBaTH
KOJBOPOBI CIIOJIYKH 3 JACSIKUMHU peareHTamu. Cepesl HUX CJIiJl BUILTUTU Memod Jloypi,
biypemosuii memod. Y 0CHOBI O1ypeTOBOTO METOTY JICKHUTH O1ypeToBa peakilisi, B OCHOBI
metony Jloypi— BigHOBieHHS  (hocdopomonibaeHoBoi  kucimotn  TuposuHoMm 1
TpunTohaHoOM 3 OJHOYACHUM TiepeOiromM OiypeToBOi peakiiii. 3a ONTUYHOIO TYCTHHOIO 3
BUKOPHCTaHHSM KalliOpyBaJIbHUX TpadikiB 3HaXOATh KOHIIEHTPALIi0 Ol1Ka B pO3YHHAX.

Busznauennss asory Ha npuiaml  "TexHikoH"  TeX  3MIHCHIOETHCA
(hOTOKOJIOPUMETPUYHUM CTIOCOOOM. BUMIPIOETHCS 1THTEHCUBHICTH CHHBO-0JIAKUTHOTO
3a0apBIIEHHS, IO YTBOPIOETHCS B IIPOLIEC] MiHEpaIi3allii 3pa3Ka 3 JIy’KHUM PO3UYMHOM
(deHoITy 1 TINOXJIOPUTY.

3HaXOAATh 3aCTOCYBaHHA TakK0X (HI3UKO-XIMIYHI METOJHU, B OCHOBY SIKUX
MOKJIaJICHO CIielr(iuHi BIIaCTUBOCTI O1IKIB:

— YTBOPEHHSI PI3HUX CTYIEHIB MOMYTHIHHSA B 3aJIKHOCTI BiJ KOHIIEHTpAIlii
OlJIKa B pO34MHI CYIb(POCATIIUIOBOT KUCIOTH (Heperomempuunuil menoo);

—3JIaTHICTh Oinka ajacopOyBatu Jeski OapBHukM (Kymacu cuHid R-250,
aMiZIOYOpHUM Ta 1H.) 1 3aJOMJIIOBAaTH MPOMEHI CBiTIa (peghpaxmomempuunuii
Memoo).

Taki (i3uK0-XIMIYHI METOM MOKHA BIJHECTH JI0 MPUCKOPEHUX. 3a BIAHOCHO
HEBEIIMKHUX 3aTpaTax 4acy BOHU XapaKTEPHU3YIOTHCS JOCTATHHO BHCOKOIO TOUYHICTIO,
MIPOCTOTOXO Ta IIBUAKICTIO BU3HAUCHHS.

[Tommupenum € meton iH(pPayepBOHOT CIIEKTPOCKOIIi, B OCHOBI SIKOTO JISKUTh
MOTVIMHAHHSA OlIKaMHU CBITJIa 3 TI€BHOIO JIOBKMHOIO XBHJII 1 BHUMIPIOBAHHS
IHTEHCUBHOCTI MOro BiJIOOpaX€HHA B CHCIIAIBHUX NpuUiiajax-aHali3aTopax.
[Mpunamn kamOpyroTh 3a 3pa3kamu (€TajioHaM) 3 BiJOMUM BMICTOM OUIKY, BU3HAYEHUM
3a merogoM Keenprans.

Konopumempisn (Bim naT. color — Kojip 1 Tpell. HUETPEND — BUMIPIOIO) — METOJ
XIMIYHOTO aHalli3y, 3aCHOBAHMM Ha BH3HAYEHHI KOHIEHTpAIlll pPEYOBUHU 32
IHTEHCUBHICTIO 3a0apBlICHHS PO3YMHIB (O1IbII TOYHO —3a TMOTJIMHAHHSM CBITJIA
po3unHamu). BH3HA4arOTh IHTEHCHBHICTH 3a0apBJIEHHA 3a JIONOMOIOK MPHUIAIB,
HaIMpUKJIa] KOJOPUMETPIB. bBIabll [OCKOHAIl MOpUIIAIU — CIEKTPO(HOTOMETPU —
BIIPI3HSAIOTBCS MOMIIMBICTIO JIOCTIPKEHHS ONTHYHOI TYCTMHH B IIHPOKOMY
Jiara3oHi JIOBXKWH XBWJIb BHJIMMOTO CHeKTpa, a Takoxk y IU 1 Y®d-mianazonax.
DOTOKOJIOPUMETPHU — MIPWIIAAN JI KIJTBKICHOTO BU3HAYCHHST KOHIIEHTpAIlll peUOBUHU
3a MOTJIMHAHHSM CBITJIa Y BUAUMIN Ta OJIMKHINA yIbTpadioaeToBId AUISHIN CIIEKTpA.

Domomemp  omoenexkmpuunuti  (potoenekrpokonopumerp)  KDK-3
(pucyHok 3.2 a) TpU3HAYEHUW [JI1 BUMIPIOBAHHS KOE(DIIIEHTIB MPOIYCKaHHS 1
ONTUYHOI TYCTUHU MPO30PUX PO3UMHIB, @ TAKOXK JJISI BAMIPIOBAHHS IIBUIKOCTI 3MIHA
ONTHYHOI TYCTUHU PEUOBWHU 1 BUSHAYEHHS KOHIICHTpAIlli peYOBMHU B pO3UMHAX. 3a
JIOTIOMOTOI0  KOJIOPDUMETPA BHUMIPIOIOTBCS  TAaKOXK KOE(IIIEHTH TPOITyCKaHHS
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PO3CIIOBaTIbHUX CYCIEH31M, eMYyJIbCii 1 KOJOITHUX PO3YUHIB Y CBITII, 0 MPOXOAUTH
qyepes HUX.

Heghenomempisn u mypoioumempisn (Bin rpen. nephele — xmapa, nat. turbidus-
MYTHUH 1 Tpell. metreo — BUMIPIOKO), METOJIU KUIBKICHOTO XIMIYHOTO aHalli3y, M0
IPYHTYIOTBCSI Ha  BHUMIPIOBaHHI I1HTEHCHUBHOCTI  CBITJA, 10  PO3CIIOETHCS
JOCJIDKYBAHOKO JIUCTIEPCHOIO CUCTEMOIO (CYCIeH31s ab0 aepo30iib) 1 SIKE MPOMIILIO
gepe3 Hei. [nsg TypOigMMETpUYHMX BHUMIPIOBaHb MOXHA BUKOPHUCTOBYBATH
MPaKTUYHO  Oyab-sIKUK  (DOTOENEeKTpOKOoJIOpuMEeTp  abo  CHeKTpooTOMETp
(pucynok 3.2 6)

Hegenomemp (Bim tpem. nephele — xmapa; metreo — BUMIpPIOI0) — ONTHYHHAMA
npuinag (pUcyHOK 3.2 B) AJii BUMIPIOBAaHHS CTYNEHS MYTHOCTI DPiIMH 1 rasiB 3a
IHTEHCUBHICTIO DO3CitOBaHHS HUMHU cBiTia. Jlis HedemomeTpa TIPYHTYEThCS Ha
3iCTaBIeHHI I1HTEHCHUBHOCTI CBITJa, PO3CIIHOTO CEPENOBHUIIEM, 3 IHTEHCHUBHICTIO
po3CitoBaHHsI eTajoHy (MyTHe ckio Ta iH.). HedenomeTpu OyBaioTh Bi3yalbHI 1
¢doToenekTpuyHi. BUKOPUCTOBYIOTbCSI Y JOCHIDKEHHAX JUCIEPCHUX CHUCTEM
(CMHOHIMH: T1APOHEDETOMETP, CIEKTPOriAPOHEPETOMETD TypOIIMMETD, MyTHOMIP).

"N =

6 u

a — pomoenexmpoxonopumemp KOK-3; 6 — cnekmpogpomomemp nacminoruui Unico; 6 —
Hegheromemp nopmamusHuil, 2 — pedppakmomemp nabopamopnuti yuppoesui WAY-2SE

Pucynok 3.2 — Ilpunaou ons konopumempuyHux i pegppaxmomempudHux UMIpIo6ams

Pegpaxmomempia — (Bin nat. refractus —3amommennii 1 Tpem. metreo —
BUMIPIOIO) METOJA JOCTIDKEHHS PEYOBHH, IO TIPYHTYEThCS Ha BHU3HAYCHHI
MOKa3HUKa 3JIOMJICHHS (KoediiieHTa pedpakiii) Ta 1essKuxX Horo QyHKITIH.
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Pegpaxmomemp (pucyHok 3.2 1) —npuian A7 BHUMIPIOBaHHS KoedilieHTa
3JIOMJICHHSI TIPO30pUX MaTepialliB, TOOTO CTYyMNEHsS 3aJOMJICHHS CBITJIa, IO
npoxoauTh depe3 HuxX. KoedimieHT 3aJ0MICHHS XIMIYHOTO PO3YMHY 3MIHIOETHCS B
3QJIKHOCTI BiJ] IOTO CKIIay.

3.3 EkcnepuMeHTAIbHA YaCTHHA

3.3.1 BuzHaueHHsI MAaCOBOI YaCTKH 3arajibHOI0 a30Ty B Xap40BHUX MPOAYKTAX
MeToa0M Kbeibaass (TeopeTu4Ho)
Hpuaagu, ob6aagHaHHsA, MaTepiaaum: cuTto 3 Komipkamu posmipoMm 0,8 mm,
npoOipka, 3pa30K MPOAYKTY, KIIbILE 3 IPOTY, aHAJTITH4YHI Baru, kojioa Keempmans,
npwiang YmkoBoi, MineTka, CHUPTiBKa, BOASHA OaHs, UWIHIpH MicTKicTIo 10 Ta

50 cm®, KarajizaTop, BUTSOKHA Imada, CrheljaibHa Hacajka a0 CKIsSHAa BOPOHKA
niametrpom 3...4 cM, yCTaHOBKA ISl BiITOHKH aMiaKy6 .

PeakTuBu: nuctuinboBaHa Boja, koHreHTpoBaHa HzSOs4, 0,1 M po3unn H>SOs (abo
2 %- umii po3umH H3BOs3), imaumkarop, 33 %-uuii pozunn NaOH, 0,1 M po3uun
NaOH.

JleTanbHO MeETOAMKA MPOBEJCHHS aHalizy Ouika 3a metonoM Keenbaamns
onucana B 'OCT1 26889-86 "IIponykThl nuiieBbie U BKycoBble. OOIIME yKa3aHUs 10
ONPEAETICHHIO COJICpXKaHUS a30Ta MeTo1oM Kbenbaamns'".

HaBaxkka myiga anamizy noBuHHa MICTUTH 20...40 mr azoty. Cunkuid marepiain
(3epHO, COJIOA) MOMEPETHbO MOAPIOHIOIOTH TaK, 00 MOMEJ MPOXOJAUB YEPE3 CUTO 3
KOMIpKamM# po3mipom 0,8 mm.

Jlnst ananmizy OopolHa GepyTh HaBaXKKy MpHOJIM3HO 1 T B cyXy mpoOipKy Ta
3BaXyIOTh 3 TOUHICTIO 710 £0,0002 r. [ToTiM GOpOIIHO NEPECUTIAIOTH B KPYTJIOJOHHY
xoin0y Keenpmans (V =200 cm®) TakuM uuHOM, MO0 4YaCTMHKM OOpOILIHA HE
MOTPAINUIIU HA CTIHKH TopJia kojiou (pucyHok 3.3). [lopoxkHio TpoOipKy 3BaKYIOTh Ta
3a PI3HMIICIO JBOX 3BaKyBaHb 3HAXOJATH BEIIMYMHY HAaBAXKKU. AHaJI3 NMPOBOJATH B
JIBOX TapalieNbHUX Mpo0ax Ta BOJHOYAC OEpyTh JBI HABAXKKHU [JIi BU3HAYEHHS
MAacOBOI YaCTKHU BOJIOTH.

B konby Ksenpaans (2) pomarots 1 T po3repToi cymilll, M0 CKIATAETHCA 13
cynab(ary Kamiro i cyab(aTy KympyMmy, B3aTux y cmiBBigHomenni 10:1, i 12 cm®
KOHLIEHTPOBAHOI cipyaHoi KuciaoTh. Koydy HenibHO 3aKpUBalOTh MOPOKHUHHOIO
CKJISIHOIO TPOOKOK TpylIonoAiOHoi (opmu, il HAXWUIOM BCTAHOBIIOKOTH Y
BUTSDKHIM 1madi Ha CITI HAJ NaJbHUKOM 1 HArpiBalOTh CIIOYATKYy HA HEBEIHKOMY
nonyM’i (ra3u, 0 BUAUISIIOTBCA MiJ 4Yac 3rOpaHHs, CHUJIBHO CHIHIOIOTH Macy 1 Ha
MOYaTKy HAarpiBaHHs PETYJIOIOThH Tak, 100 Maca He MiJHIMaIacs B ropiio Koidu Ta
He Bi0OyBaBcsl 1i BUKHK]T), @ TIOTIM O1JIbIIIe IHTEHCUBHO, IOKH PiIMHA HE TIOYHE KUITITH
(nBeprATa BUTSDKHOI ITady MOBHHHI OyTH 3aKpUTHMH, a BHUTSDKKA YBIMKHYTOIO).
Kum’sTiHHS TIPOJIOBXKYIOTh 0 THUX Tip, JIOKM BMICT KOJOM HE CTaHE MPO30PHM,
CBITJIO-3e7eHOro Kombopy. Ilicns nporo kxum’state me 30 xB. IloTim  konOy
OXOJIOMKYIOTh i 00€pexHO BIMBaIOTH B Hei 30 ¢cM® BOAM, 3HOBY OXOJOKYIOTH i
NPUETHYIOTH 10 YCTAHOBKH JUISL BIITOHY amiaky (pucyHok 3.3).

6 YcraHoBKa /18 BIIFOHKM aMiaky CKJIaIaeThes i3 KOJNOM MICTKICTIO 2 J1, CKISIHOT TPyOKHM JIOBXKHHOIO | M Ta jliaMmeTpoM
5...6 MM, BOPOHKH JJIs YTy, TPiHHUKA, TYMOBOI TpYOKH 3 TBUHTOBUM 3aTHCKadeM, BOPOHKH, CKIITHUX KaIiIsApiB,
KpaIuIeBIIOBIIIOBAYA, XOJOAUIBHUKA, KOHIYHOT K0JIOM MicTKicTio 150...250 M.
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1 — mapoyrBoproBay; 2 — koib6a Kpenbnans; 3 — kpamieBioBioBay; 4 — X0JIOJUIbHUK; 5 —
npuiimay; 6 — KpanejabHa BOPOHKA.

Pucynok 3.3 — Cxema ycTaHOBKH JUIsl BU3HAYEHHS BMICTY a30Ty MeToJjoM Kbenbaas.

VYcraHoBka sl BIATOHY amiaky CKJIaJaeTbes 13 mapoyTBoproBada (1),
KparieBjaoBiMoBaya (3) 3 BIAMOBIHO BUTHYTHMMH TPYOKaMH, KpamnelbHOI BOPOHKU
(6), xomomwnbHUKa (4) nmoBxkuHOIO 10..12 cM 1 KOHIYHOI KOJOW-TpuiiMaya Ha
150...250 cm® (5). KonOy Kbenbaans (2) 3aKpuBaroTh IpoOKOI0, IO MAE J1BA OTBOPH.
B oauH 13 HUX BCTaBIAIOTH TPYOKy, sIKa CIOJy4Y€Ha 3 KpareabHOK BOPOHKOIO 1
MapoyTBOpIOBaueM, B  JAPYrHil — KpamieBioBiaoBad.  KpamnesnosioBau — 3a
JIOTIOMOTOI0  3ITHYTHX TPYyOOK 3’€IHYIOTh 3 XOJIOJWIBHUKOM, KIHEIb SKOIO
3aHYpEeHUH B KOHIUHy KONOy-npuiimMau, B Ky i3 OropeTku BiaMipsoTs 25 cvm® 0,1 M
po3umHy cipuanoi kucinotu (a6o 25 cm® 2 %-HOro po3unMHy OGOPHOI KHCIIOTH),
noaaroTh 3...4 Kparull iHAUKATOpa Ta MiJICTABISAIOTH il MiJi XOJOAWIBHUK Tak, 1100
KiHeI[p loro TpyOku OyB 3aHYpEeHUM y PO3UMH KHUCJIOTH. Y KpamnejabHy BOPOHKY
HamBaroTh 30...45 cm® 30 %-Horo posumny nyry. I1oTiM KpaH KpaneiabHOi BOPOHKH
3akpuBatoTh. Koy npusnas € 310paHuM 1 B XOJIOAWIBHUK 3allyleHa BOJa, TOYMHAIOTh
HarpiBaTH BOJYy B MapoyTBoproBadyi. [[1s1 piBHOMIPHOTO KHUITIHHS B NapOyTBOPIOBAY
KUJAI0Th JICKIIbKAa KaImIsIpiB, 3amasHux 3 oxHoro Ooky. Yepe3 15...20 xB. Bix
MOYaTKy IMEPEroHKN amiaky NpUiMalibHy KOJIOY OIyCKalTh Tak, 00 KiHEelb
XOJIOMUIIbHUKA OyB BUIIE PIBHS PIAVMHHU B KOJO1 1 MPOJOBXKYIOTH BIJTiH 1mie 9 XB. [1o
3aKIHYEHHIO MEPETOHKHU KIHEIh XOJOIUIIbHUKA 3 TPOMHUBAIIKA OOMHBAIOTh BOJIOIO, HE
BUlMaroun 3 konou Ta TUTpyroTh Hammumok HpSOs4 0,11 po3zunnom NaOH no
nepexony 3abapBIeHHS 3MiIIAHOTO iHAmKaropa' B 3eneHui komip. TUTpyBaHHSAM
BU3HAYAETHCS KITBKICTh CIpYaHOI KUCJIOTH, IO HEWUTpamizyBajach amiaKoM, SKHMA
BUJIMBCA i yac Bigronku. Ilpu npomy 1 cm® 0,1 H po3unHy TigpOKCUIy HATPirO
BianoBigae 1,4 r ado 0,0014 mr a3oty.

7 Haii6ibIl IMIMPOKO BUKOPHCTOBYIOTH METWIOBMII uepBOHMH ab0 OpOMKpe30soBMil 3eeHuil. MoXHa Takox
BUKOPUCTOBYBATH iHIUKATOP, BiTOMUH mij Ha3Boto "Tammpo"; B HHOr0 BXOAUTE PO3YHH METHIOBOTO YEPBOHOTO, B
SKAHA OOABJIICHU METHWICHOBHH ONakWTHUH. B TakoMy BUMaaKy OMaKUTHHUH KOJIp MOBHHEH OYTH B3ATHM B TaKii
mpornopiiii, o6 oTpuMaTy HelTpanbHe cipe 3adbapBieHHs 3a pH 5,5.
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Bwmict azoty X, % B mepepaxyHKy O CyXOi PEYOBHMHH PO3PaXOBYIOTH 3a
hopmyIior

_0,0014-(a—b)-100-100 14- (a — b)

(my —my)-(100—W) — (my —m,)- (100 — W) (3.1)

Ode a— kinokicmo 0,1 M H>SOs, 63ama 6 npuiimanvhy kondy 0 6i020HKU, em®; b — kinokicmo
0,1M NaOH, wo niwna na mumpyeéamns HAOIUWKY Kuciomu, CM°, Mi—maca npobipku 3
HABAMNCKOI0, &; M2 —.Maca nopodicHboi npobipku (nicis eucunanus 3paska 6 koaby Keenvoans), e;
W — maca vacmrka eonocu 6 3pasxy, %.

V pasi Bukopucranus HoBO3 neperonka amiaky Be€ThCSl TaK camMo, ajieé BMICT
npuiiManbHoi Kojou TuTpyroTh 0,1 M poszunmdHom H,SO, 1m0 mepexomy 3eleHOro
3a0apBieHHS B 4epBOHO-(io1eToBE (B hopmyii b HeMae).

PesynpTaTn aHamizy BupaxarwThb 3 TOUHICTIO 710 0,01 %, a po3XOoKeHHS MIXK
JBOMA TapajieIbHUMU J0CIiJaMu He TOBUHHO rnepeBuiiryBaTu £0,3 %.

Jlig mepepaxyHKy KIJIBKOCTI 30Ty Ha CyXy PEYOBHMHY BHM3HAUalOThb MacoOBY
YacTKy BOJIOTH €KCIIPECHUM METOJIOM.

KinbKicTh a30Ty nepepaxoBylOTh Ha OLIOK MHOKEHHSM OTPUMAHOI BEJIUYHHH
Ha koedimieHT 5,7 (A7 MIIEHMIN), TOPIBHIOIOTh 3 OYIKYBAaHMM BMICTOM OliIKa B
MPOJIYKTI, BCTAHOBIIOIOTh MPUYMHU BIIXUJICHHS Ta MOTO BEJINYUHY.

3.3.2 BuzHauyeHHs1 MACOBOI YaCTKH OUIKOBHUX PEYOBHH B Xap4OBHUX MPOAYKTAX
O0iypeTOBMM METO0M

CrnenudiuHoo peakiii€ero Ha BMICT OUIKa € Oiypemosa peakyis, OCKUIbKU ii
Ooaromb noninenmuoui 36’s3ku. BoHa oTpuMmana CBOIO Ha3BY BiJ IOX1JTHOTO
CEYOBHHHM — OlypeTa, SKUH YTBOPIOE B JY)KHOMY PO3YHMHI MIJIHOTO KYIOPOCY
3a0apBlieHY KOMIUJIEKCHY CIIOJYKY. |HTEHCHBHICTH 3a0apBIICHHS TPOIOPIIiHA
BMICTY NIENITUHUX 3B S3KiB, a OT)KE, 1 KOHIIGHTpAIIii O1JIka B pO3YHHI.

biypeToBy peakiiito 1at0Th BCl OUTKH, MENTOHH Ta MOJINENTHIU, TOYNHAIOYH 3
TeTparenTH/I1B.

[{s peakuiss TpuBaJuii 4ac BUKOPUCTOBYBAjacs AK SIKICHA peakilisi Ha OUIOK.
Jlani BoHa cTajia 3aCTOCOBYBATHCS JJIsI KUIBKICHOTO BU3HA4YE€HHS OUIKa B PI3HUX
00’ekTax. biypeToBuil MeTOJ BUKOPUCTOBYIOTH B pI3HUX MoOJU(pikamisgx, sKi
BIJIPI3HSIOTHCS YMOBAMH €KCTparyBaHHs Ou1Ka, cnoco0amMu BHECEHHS O1ypeToBOroO
PEaKTHUBY Ta TEXHIKOIO KOJIOPUMETPYBAHHS.

Huxue HaBeneHo OlypeTOBHII METOJ BU3HAYEHHS MAacOBOI YacTKU OlIKa B
XapyoBUX TMpojaykTrax wmoaudikamii JKeHHIHrca, eKcnepuMeHTalbHa MepeBipKa
SIKOTO BUSIBHJIA PSiJI MOTO TIepeBar nepei MM Mo audikarissvu.

Ipuaagu, odaagHaHHS, MaTepiajW: 3pa3oK NPOAYKTY, aHAJIITHYHI Baru, KOHIYHA
xon6a micTkicTio 250...300 cM3, mpobKa, IUIiHAP MICTKICTIO 2 cMS, TiNeTka MiCTKICTIO

50 cm®, MexaHiuHuil CTpylIyBay, IEHTPU(YTa, KIOBETH 3 TOBIIMHOK MIAPY PO3UMHY 5
MM, (hoTOoeNneKTpoKoIOpUMETp, Npuiiaa YnuxkoBoi.

PeakTuBu: 3pa3ok npoaykry, terpaxiopmerat (CCls), 6iypeToBuil peakTus.

TexHika BU3HAYEeHHA MAacOBOI YacTKH OIJNKOBUX PEYOBHH B
XApYOBHUX NMPOAYKTAX OiypeTOBHUM METOAOM
3BaxyroTh npuOau3Ho 1,5 r 6opomHa 3 TounicTio 10 0,001 r 1 mepeHocsATh B
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Cyxy KoHiuHy konby Ha 250..300 cM®. BigMmiproroTh HMIIHIPOM, IO Mac LiHY

noainku 0,1 cM3, mix BUTSKKOIO 2 cM® TeTpaxJopMeTaHy Ul BHJIy4EHHS XKUPY i3
3paska, 10/1at0Th minetkor 100 M 61ypeToBOro peakTuBy. 3aKpUTy MPOOKOIO KOJIOY
CTPYUIYIOTh Ha MEXaHIYHOMY cTpyinyBadl mnpoTsiroM 60 xB. IloTiM BUTSIKKY
neHTpuyryots mporsaroM 10 xB. 3a wactotu obepranHs 4500 xs?. IIposopuii
HEHTpU(YTaT NEPEHOCATh B KIOBETH (POTOKOJIOPUMETPA 3 TOBIIMHOIO IIApy POZYUHY
5 MM. BuMiproBaHHS ONTUYHOI TYCTUHH MPOBOATH 3a JOBXKUHU XBHJI A = 550 HM.
3a BEIMYMHOI0 ONTHYHOI T'yCTUHU OITKOBOI BUTSKKM BHU3HA4YalOTh BMICT Ollka B
HaBaxI[ (M) 3a JOIOMOTOI0 KaliOpyBalbHOI KpUBOi. PO3paxoByIOTh MacOBY 4acTKy
oinka (B %) B mepepaxyHKy Ha CyXi peYOBHHH OOpOIIIHA.

[TocnigoBHICTH A1l BUBHAYEHHS MAacCOBOI YaCTKH OUIKY B Xap4OBUX MPOIYKTaxX
3a JIOTIOMOT010 O1ypeTOBOTO METOLY HaBEACHA HA PUCYHKY 3.4.

1,5 r npoAaykTy 3BaXUTH 3 TOYHIcTIO Ao 0,001 r i nomicTuTH
B KOHi4YHY Kon6y Ha 250 cm®

Oonatu 2 cm® TeTpaxnopmeTany CCl, ans
BUITYYEHHS XUpY i3 3pa3ka

DonaTtu ninetkor 100 cM® GiypeToBOro peakTusy,
3aKpuTK Konby npobkok | BCTAHOBUTU Ha MeXaHIYHUA
CTpylwyBay Ha 60 xB

10 xB UeHTpUgYrysaTi 3 4YacToTor obepTtaHHa 4500 xB™

LleHTpudyrat HanuTM B KIOBETU
hboTOENEKTPOKONOPUMETPA 3 TOBLUMHOK APy PO3YMHY
5 Mm

Bumipam™ onTU4Hy rycTuHy (A=550 HM)

Pucynok 3.4 — Cxema BU3HaU€HHS MAacOBOT YacTKU O1JIKiB O1ypeTOBHM METOI0OM

3a BEIMYMHOIO ONTUYHOI I'YCTUHU OLJIKOBOI BUTSKKU BU3HAYAIOTh BMICT O11Ka
B HaBaXIli (Mr') 3a JIOMOMOT OO KaiOpyBalibHOT KpHUBOT (pHCYHOK 3.4).
Po3paxoBytoTh MacoBy 4acTKy Ouika y % Ha CyXi peUOBHHHU:
a-100-100

m - 1000 - (100 — W)’ (3.2)

de a — KinbKicmb Oinka y 83amill Hagaxcyi, mMe;, M —Maca HABA}CKU Xapuo8o2o npooykmy, 2, W —
macoea yacmka eonoeu 6 npooykmi, %.

X=
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s moOymoBu KanmiOpyBaibHOI KpHUBOI (PUCYHOK 3.5) MiAOMpParOTh 3pa3Ku 3
PI3HOIO MAaCOBOIO YaCTKOO O1JIKa B Jiama3oHi, SIKi 3yCTPI4arOThCs B PealbHUX YMOBAX
(811 8 10 20 %). [nTepBan y BmicTi OiJika 3pa3KiB MOBUHEH 3HAXOJUTHUCS B MEXKaxX HE
oumbmie 1 %. KinbkicTh 3pa3kiB He moBuHHA OyTu MeHmie 10. 31 30UIbIIEHHAM iX
qrclia TOYHICTh BU3HAYCHB 3POCTAE.

[Torim mnpuBeacHMM BHIE MeTOAOM JI)KCHHIHICa BW3HAYAIOTh ONTHYHY
I'YCTHHY OLIKOBUX BUTSKOK BCIX 3pa3KiB.

byayroun kpuBy Ha oci aOCIMC BiKIaal0Th BEIMYMHHA ONTUYHOI TYCTHHH, a
Ha OC1 OpJAMHAT — BMICT O171Ka B HABAXKIIl B MT.

255

195

180

165

aOlIKa B HABAXKIII COPOIIHA, MI

Mac

0.15 0.2 0,25 0.3 0.35 0.4
OnTIHYHA I'Y CTIIHA
Pucynoxk 3.5. — KaniGpyBanbHa KpHBa JJ11 BU3HAYE€HHS MacOBOi YaCTKH Oi1ka 61ypeTOBHM METOJIOM

Tabnuys 3.1 - Pe3ynomamu cnocmepedicen ma po3paxyHKie 01 6U3HAYEeHH MACo80i yacmku Oiika
8 Xapyo8oMy npoOyKmi 6iypemosum mMemooom

Pesynbratu nocniny
TToka3nuk

IMepumn | dpyrun

Maca HaBaXKH, M1, T

3Ha4YEeHHS ONTUYHOI I'YCTHHU 32 BIITIKOM:
— HepIInM

— Apyrum
— TpeTiM

CepeﬂHe 3HAYEHHS ONTHUYHOI T'YCTHHU

Bwmict Oinka 3a kaniOpyBaabHUM IpadikoM y HaBaK1lil MPOAYKTY, &, MT'

Bwmicr 6inka y mpoaykti, X, %

Macosa gactka Bosoru B mpoaykti, W, %

Bwmicr 6inka, % 10 cyxoi pedoBUHU

Cepenne 3Ha4eHHs, % 110 CyXOi peYOBUHU
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Jlis mepepaxyHKy BMICTY OlfIKa Ha CyXy PEUYOBHUHY MPOIYKTY CIiJl BUSHAYUTH
MacoBYy 4YacTKy BOJIOTH B HBOMY EKCIpecHHM MeTojaoM. [laHi odopmiomTs y
BUTIIsAA1 TaOauii (Tabmums 3.1).

CepenHe 3HAYCHHS MOPIBHIOIOTH 3 OYIKYBaHUM BMICTOM OUIKa B MPOAYKTI,
BCTaHOBITIOIOTH MPUYMHU PO3XO/KEHB Ta 1X BETHUUHY.

Ha ocHOBI oTpumaHuX pe3yiabTaTiB poOJISITH BHUCHOBOK IIPO BIAMOBIIHICTH
MacOBOi YaCTKH O1JIKa B MTPOIYKTi BAMOTaM CTaHIapTy .

3.3.3 BuzHaueHHsI MaCcOBOI YaCTKHU OiJIKOBUX PeYOBHH B XapUOBHX MPOAYKTAX
HedeToMeTPUYHUM METOA0M

MeTton TPYHTYEThCS Ha BHMIPIOBaHHI IHTEHCHBHOCTI CBITIIOBOTO ITOTOKY,
PO3CISTHOTO TBEPAUMH a00 KOJIOITHUMU YaCTHMHKAMH, IO 3HAXOASATHCS B PO3YMHI B
MiIBIMIEHOMY CTaHl. 3a I1HTCHCHBHICTIO CBITJIOPO3CIFOBaHHS, IO BHU3HAYAETHCSA
He(deroMeTpoM, CyIATh PO KOHIEHTPALIIO AOCTIPKYBAHOI PEYOBHHH.

B ganmit yac 3Haxo[ATh IIMPOKE BUKOPUCTAHHSA  (HOTOENEKTPUYHI
HedemomeTpu.

Po3unHu BUCOKOMOJIEKYJIIPHUX CIIOJIYK, HAIPUKIIAJ PO3YMHU OLIKIB, 3/1aTHI 3a
MEBHUX YMOB B MPHUCYTHOCTI JACSKUX XIMIYHUX pEareHTiB onayecuiroBatu. OqHuUM 3
TaKMX peareHTiB € cyibdocaninuioBa kuciaora. KoHieHTpaiis OuUIka B IbOMY
BUITAJIKy MOke OyTH BU3HAYEHA 32 IHTEHCUBHICTIO OTAaJIECIEHIII].

[TpoxykTu rimpodizy Oulka — MEeNTOHW, aMIHOKHUCIOTH Ta IHIII a30TOBMICHI
PEUYOBHHHU — HE ONAJIECIIIOIOTh.

ExcniepuMeHTaNbHOIO TMEPEBIPKOI0 BCTAHOBJEHO, W0 HEPEIOMETPUUHUI
METOJ 3 BUKOPUCTAHHAM CYJIb(QOCATIIUIOBOI KUCIOTU BIAPI3HAETHCS IIBUIKICTIO,
BHCOKOIO TOYHICTIO, TPOCTOTOIO Ta CTIMKOIO KOpedLieto 3 MeToaoM Keenbaans.

Ipunaau, obaaxHaHHA, MaTepiaju: 3pa30K NPOAYKTY, aHAJIITUYHI Baru, KOHIYHA
kon6a mictkictio  250...300 cM®, mpoOka, OropeTka, MeXaHi4HMl CTpyIIyBad,

neHTpudyTa, mimeTka, MipHa Koiba MicTkicTio 50 cM°, KIOBETH 3 TOBIIMHOIO MIAPy
5 MM, (hoToenekTpuuHu Hedenomerp, npuia YmkoBoi.

PeaktuBu: 0,05 M po3una NaOH, cynbdocaninuioBa KHCIOTa,

TexHika BU3HAYEHHSA MAacCOBOI YacTKH OIJJKOBHMX PE4YOBHUH B
Xap4YOBHUX MPOAYKTAX HedeJOMETPUYHUM METOIOM

[Tpubnuzno 0,5 r mociimKyBaHoro 60poirHa 3BaxyrTh 3 TouHicTio 10 0,001 r
i mepeHocATh B CyXy KoHiuHy K010y Ha 250...300 cM® 3 mpo6Okoro. B koi0y nomaroTs
i3 Groperku 50 cm® 0,05 H po3uMHY TiZpPOKCHIY HATpil0. 3aKpUTy NPOOKO KOOy
BCTAHOBJIIOIOTh HA MEXAHIYHUHM CTpyIIyBay 1 CTPYyWIyIOTh mpoTsiroM 15 xB. Ilotim
BUTSKKY HeHTpudyryioTs 10 xB. 3a yactotu obepranns 6000 xs. Ilicas goro 5 cm®
IPO30POro PO3UMHY LIEHTPH(YraTy MiNETKOO IEePEHOCATh B MipHY K00y Ha 50 cm® i
BMICT KOJIOM JOBOJSITh 0 MITKH CYIb()OCATIIMIOBOIO KUCIIOTOIO.

VY BUmajky mpoBeneHHS HEPEIOMETPUIHOTO aHAJI3y OTPUMAHHS MPABUILHUX
PE3yNbTATIB 3HAYHOIO MIPOIO 3aJICKUTh BiJI METOJMKH OTPUMAHHS CYCIEH31i, a came
Bl TOPSAKY 3MIIIyBaHHS PO3YWHIB, IMBHUJKOCTI TEpPEMINTyBaHHSA. ToMy MicCIs
J0JIaBaHHs CYIh(OCATIIIOBOI KUCIOTH KOJIOY IIBUIKO TepeBepTaroTh 2...3 paszu
(ae Oinplne), po3YMH HAJIMBAIOTH B KIOBETY (POTOKOJOpHMMETpa 3 TOBIIMHOIO IIAPY
pPO3UMHY 5 MM 1 BHUMIPIOIOTh ONTHYHY TYCTHHY 3a JOBXKHHHM XBwiIl A =550 HMm.
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3amipu BapTO MPOBOAWTH 3pa3y MICHs JO/IaBaHHS KHUCIOTH, TaK K YaCTHHKHU OlIKa
IIBUJIKO arperyioTh.

[TocnimoBHICTh Al TiJ Yac BHU3HAUYCHHS MAacOBOi YacTKH OIJTKOBUX PEUYOBHUH
He(deIoMeTpUUYHUM METOJIOM HaBeJleHa Ha PUCYHKY 3.6.

MacoBy 4acTKy OiJIka BU3HAYAIOTh 3a KaIiOpyBaJbHOIO KPHBOIO (PUCYHOK 3.7).
[ToOymoBy 11 MPOBOATH TAKUM K€ YMHOM, SIK 1 y BUITAJKy O1ypeTOBOTO METOTY.

0,5 r npoaykTy 3BaXxXuUTH 3 TouHIicTIO Ao 0,001 r i nomicTTH
B KOHi4HY Konby Ha 250 cm®

nopatu 3 6ropetkn 50 cm® 0,05 H po3unHy NaOH

3aKpUTH Konby npobkoro | BCTAHOBUTU Ha MeXaHIYHUN
CTpywyBay Ha 15 xB

oTpUMaHy BUTAXKY 10 XB ueHTpUdyryesat 3 4acToTo
obepTaHHa 6000 xB™'

5 cm® npo3oporo ueHTpudyraTty nineTkow nepeHecT B
MipHy konby Ha 50 cm’ i JoBecTH BMICT KONBu 40 MiTKM
cynbdocaniuunoBol KUCNOTOK

WBMOKO nepeBepHYTH Konby 2...3 pasu

PO34YMH HaNUTU B KIOBETH (hOTOENEKTPOKONOpUMETpa 3
TOBLUMHOIO Wapy PO34YMUHY 5 MM

BUMIPATU ONTUYHY rYCTUHY (A=550HM)

Pucynok 3.6 — Cxema BU3HaYeHHS MacOBOI YaCTKH OUIKiB He(heJTOMETPUUHUM METOJIOM
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MacoBy yacTky OiJika BU3HAYAIOTh 33 KaTiOpyBaIbHOIO KPUBOIO (PUCYHOK 3.7).
[ToGynoBy ii BeayTh Tak camo, K 1 B 01ypeTOBOMY METOII.

105

5

85

T8

-1

baca Ginka B HaBakI) SopomHa, Mr

'5_ - - - - +
011 015 0.1 0.3 0.9
OOTIMHEA I'YVCTIRA
Pucynok 3.7 — Kani6pyBanbHa KpuBa JJisl BU3HAYEHHS MacOBOI YaCTKH OlJKa
He(deIoMeTpUYHUM METO0M
JlaHi criocTepeeHb Ta PO3paxyHKIB 3aHOCSTH J0 TaONHIl, IKY O()OpMIISIOTH
a”ayioriugo 1o tadiwmm 3.1.
CepenHe 3HAYEHHA OJIEP)KAHUX PE3YJbTATIB MOPIBHIOIOTH 3 OYIKYBAHUM
BMICTOM O1JIKa, BCTAHOBJIIOIOTH PUYMHU Ta BEJIMUYHUHY BIIXUIIECHHS.

3.4 KoHTpOJIbHI NMTAHHSA

1. B yomy mnosisirae 610J10T19HA I{IHHICTH OUIKIB?

2. SIx BITMBa€ HecTava Ta HAJJIMIIIOK OITKIB B PaIliOHI JIOJWHU HA ii 310pOB’s?

3. SIki € KUTBKICHI METOIM BU3HAYEHHS MAacOBOI YacCTKM OiTka B Xap4OBHUX
MPOIYyKTax?

4. OxapakTepu3yiTe METOJ] BU3HAUCHHS MACOBOI1 YAaCTKH OLJIKIB B MPOAYKTaX
MeTo1oM Kbenbaalist 3a TaKUM IJIaHOM: €Tany BU3HAYEHHS, XIMIUHI peaKilii,
10 JIeKaTh B OCHOBI MPOIIECIB HAa IUX eTamnax, HeoOXiJHe oOJiaJHaHHS Ta
Horo mpu3HayeHHs, JTabopaTOpHUi Crocid MPOBEJEHHS aHaji3y METOJI0M
Kveapnpas.

5. Ha3BiTe mepeBarm Ta Heponiku wmetony Keempmamsa. Sk 3gificHuTH
nepepaxyHoK BMICTY a30Ty Ha OuTku?

6. Ha womy rpyHTyeThCs OlypeTOBMII METOJ] BHU3HAYECHHS MAaCOBOI YaCTKHU
OUIKIB B Xap4OBUX MPOTYKTaX?

7.Y yoMmy mossira€ TEXHIKa BU3HAYEHHS MAcOBOI YAacTKM Oika OlypeTOBUM
MeToxoM?

8. Ha 4omy rpyHTYyeThCcs HedEIOMETPUYHUM METOJI BU3HAUEHHS MAacOBOi
JacTKH O1TKOBUX pedoBUH? SIKOIO € TIOCTiAOBHICTh BU3SHAUEHHS?
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Jlabopamopna poooma Ne 4
Metoau gocaigkeHHs QPI3MKO-XIMiYHMX XAPAKTEPUCTHK XapP4Y0BUX
JKUPIB

4.1 Meta poboTH:

BU3HAUUTHU SIKICTh XapUOBHUX JKHUPIB 3a KUCJIOTHUM Ta HOJHUM UHCIIOM;
MOPIBHATH  PE3yJAbTaTH  JIOCHIIKEHb 3 BHUMOTaMH  HOPMAaTHBHOI
JOKYMEHTAIlli; 3pOOMTH BHUCHOBOK NP0 CTaHAAPTHICTH JOCTIIKYBaHUX
KUPIB

4.2 TeopernuHi BizomocTi
KITACUDIKAILIA, BYAOBA TA 3HAYEHHS JIITIAIB

Xap4oBi JKHpU — 1€ MPOAYKTH XapdyBaHHS, SIKI OJCPKYIOTh 3 JKHPOBUX
TKaHUH POCIIMHHUX Ta TBAPUHHUX OpraHi3miB. JKupH BIIHOCATH 10 HANBaXKIMBILIINX
CKJIQZIOBUX Xap4yBaHHS. JKHpOBI Ta KUPOBMICHI MPOAYKTH € MOCTIHHOIO CKJIaI0BOIO
palllOHY JIFOJUHHU.

B opranisamM moguHN 3 TPOAYKTAaMU XapuyyBaHHS JKUPH HAAXOMSTh, TaK
3BaHUMH, "BUIUMUMHU" (OJIis, BEPIIKOBE MAacio, Cajo TOIIO) Ta "MpUXOBaHUMU'
(puba, M’sico, MoJIOKO, sifist). Jlopocna JioMHAa MOBUHHA CHOXKHUBATH MPHUOJIM3HO
32 Kr *KUpy Ha PiK, MOJOBUHA SKOTO Ma€ MPUMNAJAaTH Ha "BUIUMUN".

Pounb sxupiB y XapuyBaHH1 JIOJUHU:

1) BOoHU € ocHosHuMm Odicepenom enepeii — 1 T xupiB gae opranizmy 37,7 k/x
(cepenns Hopma eHeprii ckiagae 11,7 x/»x/mo0y). EHepreTuuHi BUTpaTH JIIOJIUHH
3a0€3MeUyI0ThCS 32 PaxXyHOK XKUPiB npudIu3Ho Ha 33%;

2) KHMpH, 10 BXOIATH JI0 CKJIaay KIITKOBUX MeMOpaH — Tak 3BaHi, CIMpyKmypHi
Jcupu, bepyms yuacmo y NIACMUYHUX Npoyecax opeauizmy — OyJl0oB1 Ta OHOBJIEHHI
BCIX MOro TKaHUH,

3) pesepeni dicupu, MO BIAKIATAIOTHCS Y CICHIATbHAX JKUPOBUX KIIITHHAX €
"3aMmacHUM JIKEpENIOM eHeprii" i BUKOPUCTOBYIOTHCS OpPraHi3MOM 3a HECTaul 1ki.

4) )KUPU € NOCMAYANTbHUKAMU OI0NI02IYHO-AKMUBHUX PEUOBUH: HE3aMIHHUX
MOJIIHEHACHYEHUX KHUCIOT, pi3HuX ¢opm Bitaminy A (puboduapiny), Bitaminy /I
(xambrudepoity), Bitaminy E (Tokodepony), dhocdomimiaiB, CTEpUHIB,

5) miamKkipHa KHpOBa TKaHWHA OOepirae OpraHi3M JIFOJUHHU BiJ HaaMIpHOT
TeryIoBiAAaul  (TepMoperynsTopHa (GyHKIS); S>KAPU BHYTPINIHIX OpraHiB €
CBOEPITHUMH aMOPTU3aTOPAMHU JIJISl HUX;

6) CKJIaZ0BI JKUPIB CHIPHIIOTh BHIIJICHHIO JKOBYI, HAKOMWYCHHIO OIJKIB B
oprasismi;

Cucmemamuyna Hecmaya XUPIB y XapuyyBaHHI CKOPOUYE KUTTS, MOPYIIYE
JISUTBHICTh  HEPBOBOI CHUCTEMH, 3HWXKY€E CTIMKICTh [0 PI3HUX 3aXBOPIOBAHb.
Boanowac, Haonuwiox owcupie 'y XapdyBaHHI TNPU3BOAUTH 1O  OXKUPIHHS,
aTEepPOCKJIEPO3y, PO3BUTKY KOBUHOKAM STHOT XBOpPOOM, BHHHUKHEHHIO 3JI0OSIKICHUX
HOBOYTBOPEHB Y MOJIOYHHUX, CTATEBUX 3aJI03aX, MPSIMIi KHIIIIII TOIIIO.

[cHyrOTHP HAYKOBO OOTPYHTOBAHI 1 MEPEBIPEHI MEIUYHOIO MPAKTUKOIO HOPMHU
CIIO’KMBAHHS JKUPIB Y rpamMax sl OKPEeMHUX TPYM HACEICHHS 3aJIeKHO BiJ BIKY, CTaTi
xapakTepy mpaii tomo. Cepeans morpeda T0pocioi JOIUHN y Kupax ckiagae 90 r
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Ha 700y, mpuuoMmy y Takomy cmiBBinHomeHHi: 20...35% omii, 25% BepikoBoro
Mmacna, 40...50% maprapuny, KyJiHapHUX KUPIB.

Kupamu Ha3WBalOTh TPYIMy XapyOBHX MPOIYKTIB — POCIMHHI OJii, TBapHHHI
TOTUICH] JKUPH, MaprapyH, BEPIIKOBE MACJIO, KUPH IS KyJIiHApii, KOHTUTEPCHKOI Ta
XJTI00MEeKapHOT TPOMHCIOBOCTI. BiJIbIll 3arajibHa ¥ MpaBuiIbHA Ha3Ba KUPIB — JIITIIN
(Bix rperw. — lipos — sxkwup).

Jliniou — e rpymna OpraHiyHUX CIIOIYK, 10 XIMIYHUM CKJIQJOM € MOX1THUMHU
KUPHUX KHCIOT, CIHPTIB, albJETiiB, MOOYJOBaHHX 3a JOIMOMOTOI0 €TEpPHOrO,
ecTepHoro, hochOpOETEPHOTO Ta TIIKO3UIHOTO 3B'SI3KIB, CITUIBHUMH BJIACTUBOCTSIMU
SAKUX € HEPO3UMHHICTb y BOJI Ta 3/1aTHICTh PO3YMHITHCS B OPTaHIYHUX POZUYMHHHUKAX.

Knacudikamis minigiB HaBeeHa Ha cXeMi pUCYHKY 4.1.

Jliniou
- T -
[lpocmi CkrnaoHi
MOTEKYTU MICIAMY 3ATUUKN HCUDHIX MOTEKYIU KPIM 3QMUNUIKIE HCUDHIX
KuCTOM i CRUpmMis i He Micimans KUCTIOM i CRUpmMig MiCTAMS MAKONC
amomie Himpozeny, Pocgopy, noxioHi opmogocgoproi Kuciomu,
Cymypy 3amauUK 8y21eeo0ie, azomucmi cnoIyKu
Auyunaniuepuu [ nikoniniou
ecmepu mpooXamomMHoz0 b i
CRUpMY 2niyepury ma pe3yasmani 3 €OHAHHA
SUUJUX HCUDHUX ninioie 3 gyznesodamu
KapOOHOENX Kucaom (earaxmosa, 2noK03a)
‘, @ocgponiniou
Bocku CKAAOHI Niniou, AKi Micmams
ecmepu EUUUX OOHOOCHOBHIX 3QTUUKU CRUPMNIE, HCUDHUX
KapOOHOBUX KUCIOM Ma Kuciom, gocgoprol Kuciomu,
OOHOQMOMHUX @ MAKOXHC Q30MUCINI CHOTYKU
BUCOKOMONEKYIIPHIX CRUDINIE (XoniH, emaxonamix)

CmepuHu, cmeponu
YURTIYNHT cnupre ma ix
emepiul
(Hanp., xonecmepur)

Pucynok 4.1 — Knacudikariis nimiis

Jliniau mMUpOKO PO3MOBCIOHKEH] y MPUPOIl, pa3oM 3 OUIKaMU 1 BYTJIEBOJaMU
BOHU CKJIaJIal0Th OCHOBHY Macy OpPraHIYHUX PEUOBHH YCiX >KHMBUX OpraHI3MiB 1 €
00O0B'SI3KOBUM KOMIIOHEHTOM KOXHOI KJIITHHHU. Y POCIWHAX JIIMAA HAKOTMYYIOThCS,
TOJIOBHUM YMHOM, B HACIHHI 1 TuI0JaX. BereTaTuBHI YaCTUHU POCIMH HAKOMUYYIOTh
1o 5% mimiaiB, HaciHHS — 10 50%. Bwict mimigiB B Tymii pub (oceTpiB) Moxke
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nocaratu  20..25%, B ocenenumi — 10%, y Ha3eMHUX TBapuH BOHO CHJIBHO
konuBaeThes: 33% — cBuHMHA, 9,8% — syoBHuMHA; y MoJomi ojeHs — 17...18%,
K03 — 5%, kopoBH — 3,5...4,0% niniaiB, y M'saci mictutbes Big 1 1o 50% mimiiB.

Cepen TinepuaiB pO3pI3HIIOTH MOHO-, Ji-, Tpurmiepuan. MoHo- 1
JITIILEPUIN Y TPUPOJl TPAIUISIOTHCS JOCUTHh PiKO. OCHOBHUM KOMIIOHEHTOM
XapyoBHX KUPIB € Tpurmiepuan. BoHn He MalTh cMaky 1 3amaxy, 6e30apBHi. [lo
CKJIaJly MOJICKYJIM TPHUTIIIEPHUAIB XapUOBUX >KUPIB BXOMATH: TIILEpUH (OJH3BKO
10%) 1 >XupHI KHUCIOTH 3 PI3HOIO JOBXKMHOIO BYTJICIIEBOTO JIAHLIOTA Ta PI3HUM
CTYIIEHEM HAaCHYEHOCTI aTOMIB BYTJIEII0 (HACMYCHI ¥ HEHACHYCHI KUPHI KHCIIOTH).
KupHi KuciaOTH, SIKI BXOAATH [0 CKJIaAy JIMiAIB, MICTSATh, MEPEBAXKHO, MapHY
KUTBKICTh aTOMIB KapOoHy, Haituacrimie — 16 abo 18.

Koxxuuit BUI KUPYy Ma€e TPUTITIIEPUIN, 10 CKIAAY SKUX BXOAUTH NIEBHUN HAOIp
KUPHUX KUCHOT (Tabmuis 4.1). Tomy pi3Hi BUAM OMii, TBAPUHHUX TOILJICHUX KHUPIB
MaloTh MOCTINHI, MPUTAMaHHI TIIBKA M (P13MKO-XIMIUHI (Temmeparypa TOIUICHHS,
TBEPJICTh, 3/IaTHICTh O OKMCHEHHs), OPraHOJICNTUYHI (CMakK, 3amax, KOHCUCTEHIIis)
MOKa3HUKHU, O10JIOTIYHY IIHHICTh Ta 3aCBOIOBAHICTh. TOOTO KUPOKHUCIOTHUHN CKIaj
TPUTIILIEPUIIB BUPIITIAIIBHIUM YAHOM BILTUBAE BJIACTUBOCTI )KUPIB.

Tabauys 4.1 — Ocho6ui KapOOHO8I Kuciomiut, wo 6x005msb 00 CKAA0Y NPUPOOHUX O | HCUPI6

Kucnora l ®opmyna ‘ CumBor*
HacudeHi kucnotu
Jlaypunosa CH3-(CH2)10- COOH c?,
MipuctunoBa | CH3-(CH2)12- COOH Cl4
[ManemituHOBa | CH3-(CH2)14 - COOH Cle
CreapuHoBa CH3-(CH2)16 - COOH CY%
HenacuueHi KucioTu
Oneinosa CH3-(CH_)7-CH=CH-(CH.)7-COOH Cig-9-mmc
EpykoBa CHs3-(CH2)7-CH=CH-(CH>)11-COOH C3,-13-muc
JlinonmeBa CH3-(CH2)4-CH=CH-CH,-CH=CH-(CH2)7-COOH | C25-9-uuc
JlinonenoBa CHs-(CH2-CH=CH)3-(CH_)7-COOH C35-9-1mc,12-1uc, 15-uuc
Apaxigonoa | CHz-(CH2)s-(CH-CH=CH)4-(CH2)3-COOH C30-5-1uc, 8-1uc
OkcukucnoTu

Purunonenosa | CHz-(CH2)s-CHOH-CH2-CH=CH-(CH2)7-COOH Cig-9-umc, 12-on

*[IpumiTka. Y CHUMBOJ BXOASTH YWCJIO aTOMIB BYIJICIIO 1 KIMBKICTh MOABIMHUX 3B'SI3KIB MiXk
BYTJICIICBUMHU aTOMaMH B MOJICKYJII KHCIIOTH, HOMEpP TEpIIOro HEHACHYCHOTO aToMa BYIJICHIO i

KOHirypartis.

Tak, 1o ckiany auMiTIILEPUHIB TKAHUHHUX >KUPIB (SUI0BUUMA, OapaHsS4yui,
CBUHSUNHN, KypsSYN, MOJIOYHHN) BXOJSATH B OCHOBHOMY >KMPHI KHCIIOTH, II0 MICTSATh
16...18 ByrieneBux aroMiB (MaJbMITHHOBA, CTEapUHOBA, OJICIHOBA, JIHOJICBA,
JHOJICHOBA). Y MEHIUINA KIIBKOCTI y CKJIaAl auuiIriilepuHiB MPEACTaBICH1 XKUPHI
KUCJIOTH, IO MICTATh Big 2 g0 14 a6o Big 20 mo 22 ByrieneBux aromiB. Lli
OJTHOOCHOBHI KHCJIOTH MOXYTh OyTH HAaCHYCHUMHU 1 HEHACHUCHUMHU. Y TBApPHHHHUX
KUpaX MICTUThCS OUIbIlIe HACHYEHUX KHUCJIOT, B POCIMHHHUX (HEHACHUYCHUX
(oneinoBoi C 18:1, minonesoi C 18:2, minonenoBoi C 18:3, apaxumonosoi C 20:4).
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BaxnuBe OioyioriuHe 3HAYEHHS  MalOTh Ti HEHACHYEHI KHUPHI KUCIOTH 3 18
BYTJICLIEBUMH ATOMAaMHU.

Kupni kucnomu Hacuuewni (MacliiHa, KanmpoHOBA, MaJbMITUHOBA, CTEAPUHOBA
TOIII0) BUKOPUCTOBYIOTHCSI OPTaHI3MOM B IIUJIOMY SIK €HepreTHUHU Marepiai. Bonu e
TBEpJUMHU 3a KOHCUCTEHIl€0 3a Temmneparypu 18°C, MaioThb BUCOKY TeMIepaTypy
riaBieHHs (44...75°C). YV OuIpIIoCcTi HAacHYe€Hl >KUPHI KHUCIOTH MICTATBCA B
TBaApUHHUX XKUpaX (SJIOBUUOMY, OapaHIIOMY).

Kupni kucnomu nenacuueni (0J€iHOBa, €pyKOBa, JIIHOJIEBA TOIIO) MICTATHCS B
OCHOBHOMY Y POCIMHHHUX OJIiSIX, € PIAKAMHU 32 KOHCHCTEHIIIE€I0, MalOTh HU3BKY
TEeMITepaTypy TUIABJICHHS ¥, BIAMOBIAHO, JIETIIIE 3aCBOIOIOTHCS OPTaHI3MOM JIFOMHH,
HIK HACUYEHI1 KUPHI KUCIOTH.

Panukanu HEHACMYECHHMX >KUPHUX KHCIOT € XIMIYHO aKTHBHUMH. 3a MiCIeM
KpaTHUX 3B’S3KIB BOHW BCTYMAaIOTh B peakiii MNpUEAHAHHS, OKHUCHCHHSI,
nomiMepuzaiiii. ToMy iX MOXKHa SIKICHO BUSIBUTH 3a JOIMOMOIOK0 OpPOMHOI BOJAM
(peakiiisi TpueIHAHHS), 3HEOAPBIICHHS PO3YMHY TIEPMaHTaHATY Kalilo (peakxiiis
OKHCHEHHS).

HenacruueHi KuCIOTHM MarTh pI3HUM CTYINIHb HEHACHYEHOCT1 (KUIBKOCTI
MOABIMHUX 3B'I3KIB MDK aroMaMu BYTJEI0): oJieiHoBa — 1, JiHOJEBa — 2,
JiHOJIEHOBA — 3, apaxijoHoBa — 4 (pucyHok 4.2). KoxkHa 3 mepeniueHux KUCIOT Mae
PI3HY 3/1aTHICTh IPUETHYBATH KUCEHB ( OKMCHIOBATHUCH).

HeHacud4eHi
XWUPHI KUCNOTH

lMoniHeHacu4eHi

MoHoHeHacuy4eHi JAuHeHacud4eHi BXOAATL [0 CKNajy
OneiHoBa JliHoneBa poavHu oMera-3 Ta

\ \ " omera -6

Pucynok 4.2 — Knacudikarisi HeHaCHUEHHX KUPHUX KHCIIOT

YumMm Oinblie B KUpaxX HEHACHUYEHUX KHUCJIOT, 0cO0IMBO 3 3, 4, 5 MOABIMHUMU
3B'I3KaMU, TUM JKUP HIBUJIIEC OKHUCIIOETHCA, TOOTO TIPKHE, OCATIOEThCs. ToMy mif
yac 30epiraHHs KUpiB MOTPIOHO CTEXKUTH, 10O BOHU HE KOHTAKTYBAJIU 3 MOBITPSM,
3QJ1130M, MU0, HMHKOM. TakoXX HEOOXIHO JOTPUMYBAaTUCh BCTaHOBJICHUX
HOPMATHUBHO-TEXHIYHOIO JOKYMEHTAIIEI0 TEMIIEpaTypHUX PEXKHUMIB Ta TEPMIHIB
30epiraHHs >KHUpIB.

Oco06nMBe 3HAYEHHS MAalOTh HOJIHEHACUYeHI JHCUPHI KUCIomu — JTHOJICHOBA,
apaxiZioHOBa, KIYIMaHOJAOHOBA Ta 1HIII, SIKI HE MOXXYTh CHHTE3yBaTHCS B OpraHi3mi
JIOJTMHY 1 TOMY € HE3aMIHHUMH, SIK € HE3aMIHHUMHU JIeSIKl aMIHOKHUCIIOTH Ta BITaMiHHU.

Omii MOPIBHSHO 3 TBAPUHHUMHU IUIABJIEHUMHU KHUPAMH BBAXKAIOTHCS O10JI0TIYHO
IIHHIIIAMH, OCKUTBKH B HUX OUIBIINA BMICT HEHACHUYCHUX >KHUPHUX KHUCIOT, Yy T.U.
HE3aMIHHUX MOJIHEHACUYCHUX.
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[To3uTHBHUI BIUIMB MOJIHEHACHUYEHUX JKUPHUX KHUCIOT HAa (PYHKIIOHYBaHHS
OpraHi3My JIOJAUHU NPOSBIISAETHCS B HACTYITHOMY:

— PETYJIIOITh OOMIH XOJIECTEPHHY: 3a HEJIOCTATHBOMY iX BMICTI B110YBa€ThCs
eTepudikailis XoJIeCTEPUHY 3 HACUUYEHUMHU KUCIOTaMHU, 110 MPU3BOIUTH 10 PO3BUTKY
aTepockiiepo3y. HeHacuyeHi KUCIOTH TEpPEeTBOPIOIOTH XOJeCTepuH Yy (odieBi
KHUCIIOTH 1 BUBOJSITH MOTO 3 OpraHizMy;

— PETryJIIOI0Th PO3BUTOK OPraHi3My: 3a iX HEJOCTATHHOT'O BMICTY 3HMKYIOTHCS
TEMITU POCTY OpraHi3My 1 HOTO CTIMKICTh A0 yJIbTpadioleTOBOrO Ta paaiaKTHBHOTO
OTIPOMIHEHHS,

— MBUIYIOTh €JIACTUYHICTh KPOBOHOCHUX CY/IHH.

Aje He3Bakalouu Ha Oe3NepeuHy KOPHUCTb JKHUPIB JJIsi OpraHi3Mmy, ICHY€
HeOe3nmeka IOoro mepeBaHTAXEHHS >KUPOMIBMICHUMH MPOAYKTaMH Xap4dyBaHHS,
OCKIIbKM HAQJIMIIOK Yy XapuyBaHHI IMOJIIHEHACHYCHUX KHCIOT TMPU3BOIUTEH MO
BUHUKHEHHS 3aXBOPIOBAHb HUPOK 1 MEUIHKH.

Hapnmumiok y xapdyyBaHHI HAaCHUYEHUX KHUCJIOT TPHU3BOAUTH JI0 TMOPYIICHHS
O0OMiHY KUPiB, 30TBIIICHHS PIBHS XOJIECTEPUHY B KPOBI, dKOBYHOKAM'THOT XBOpOOH,
OKUPIHHSL.

OnTuManabHOIO B 010JIOTTYHOMY TUIaH1 (OPMYIIOI0 30aJIaHCOBAHOCTI HACUYEHUX
1 HEHACHYEHUX >KUPHUX KUCIOT (MOJIEKYJa 1€aJIbHOTO KUPY), € CIIBBIAHOIIEHHS
30%:70%. Jlo >kupiB, SIKi 3a >KUPHOKHUCIOTHHM CKJIAJIOM € HAOIMKEHUMU 0
171easIbHOI (POPMYJTH, HAJIEXKATh OJIMBKOBA, apaxiCOBA OJIisl, CBUHSYMI TOIJIEHUH KHP.

PEYOBUHU, CYITYTHI I''TIHEPUIAM

Jlinoioni pevosunu y cknaoi dcupie. KiTbKICTh 1 BMICT pEYOBHUH, CYIYTHIX
riminepuaam (JiMOoiTHUX PEUYOBUH) € HEMOCTIMHUMM 1 3aJIe’KaTh BiJl SIKOCT1 KUPOBOI
CUPOBHMHHM, TEXHOJIOT1i OTPUMAaHHS Ta CTYIEHIO padiHallii »KUpIB.

VY pocnuMHHUX OJIIAX HA YACTKY JINOINHMX pedyoBHH mpumanae 3...4% macu, B
TBApUHHUX — Y JIEK1JIbKa pa3iB MeHIe. BUHATOK — >KUpU MOPCHKUX TBapUH Ta puO, B
SAKUX BMICT JIIMOIAHUX PEYOBHH CSTA€ JIECATKIB BIACOTKIB. J[0 PEYOBHH, CYMyTHIX
riinepuaaM, Hajexarb Gochominian, CTEpUHU, BUTHHI KUPHI KUCIOTH, OApBHUKOBI
PEYOBHHHU, BITAMIHH, BOCKH.

Binvui orcupmi kucnomu B iieani He MOBUHHI MiCTUTHCh Yy KHpax. IX HasBHIiCTDH
CBITYUTH TIPO T€, 1110 BUTOTOBJICHHS TBAPUHHMX KUPIB Ta 1X 30epiranHs BiAOyBamucs
3 TIOPYIICHHSIM TEXHOJIOTIUHUX peXuMiB. [loKa3HUK, KU KUIBKICHO XapaKTepusye
HASBHICTh B )KMpaxX BUIBHHUX XUPHUX KHUCIOT — KUCJIOTHE 4Kciio. BoHO HOpMyeThCs
CTaHAApTaMH Ha BCl BUJM KUPIB 1 BiJl HHOTO 3JI€KaTh COPTU TBAPUHHUX TOIJIEHUX
KUPIB.

Docghoniniou (pocdatuan) BiIIrParOTh BAXKIUBY POJIb B OpraHi3Mi JIFOJAUHH.
Bxonmsuu 10 ckmany KIITHHHMX MEMOpaH, BOHU CIIPABJISIOTh CYTTEBUH BIUTUB Ha
MPOHUKHICT MeMOpaH 1 OOMIH pe4YoBMH MDK KiIiTHHaAMU. OCHOBHUMU
bochoninigamu € reyumun (10 CKIAAY SIKOTO BXOAUTH BiTaMiHHA CIIOJIyKa XOJIH), a
TakoXK xeganin. JlemuTuH HEOOX1qHUHN 1UTst (DOPMYBAaHHS KIIITHH 1 TKAHWH OPTaHi3MYy,
3amofira€  HAKOMUYECHHIO XOJIECTEPUHY, CIIPUS€ WOTO BHBEJCHHIO, 3armooirae
OXUPIHHIO TieuiHKH. JlermuTuH 1 kedaldiH € NPUPOTHUMHU EMYJIbraropamu Ta
AHTUOKHCHUKAMHU.
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CmepuHu — BUCOKOMOJIEKYJISIPHI CIUPTH, K1 MICTATHCS B TKAHUHAX POCIHH 1
TBApUH. 3a MOXOJKEHHSM PO3PI3HAIOTh:

— 300CTEPUHHU — CTEPUHU TBAPUHHOTO MOXOKEHHSI (XOJIECTEPHUH);

— (ITOCTEPUHH — CTEPUHU POCIIMHHOTO MOXO/I>KEHHS (cutocTepuH,
CTUTMaCTEepPUH);

— MIKOCTEPUHU — CTEPUHU TPUOHOTO MOXOJIKEHHS.

CrepuHu MaroTh KpUCTaIIuHy OyIOBY, MPUYOMY 300CTEPUHU i (HITOCTEPUHU
PI3HATBCA (POPMOIO KPHUCTAIB, IO JJO03BOJSE 1ACHTU(DIKYBATH TPUPOLY KUPY
(BCTAaHOBUTH HOTO MOXOJI>KEHHS).

3 TBapuUHHUX CTEPUHIB BaXJIMBE 3HAYCHHS Mae xojgecmepuHn. BiH €
HOPMaJbHUM CTPYKTYPHHUM KOMIIOHEHTOM YCiX KJITHH 1 TKaHUH, Oepe ydacTb B
OOMIHI JKOBYHUX KHCJIOT, CHHTE31 HU3KM TOPMOHIB, BiTamiHy /| (4acTuHa SKOTO
YTBOPIOETHCS MiJl BILTUBOM YJIbTPa(10JI€TOBUX MTPOMEHIB 3 TOTO 3K XOJECTEPUHY).

HopwmaiibHuii BMICT X0JecTepuHy B KpoBi cTaHOBUTH 1,9...2,1 r/n. [ligBumenHs
foro piBHA 70 2,6 /1 € JIy)ke HEOE3MEYHUM — y JIIOJIMHU BUHUKAE 1 PO3BUBAETHCS
aTepOCKIIepO3, YCKIIAITHEHUMHU HACIIIKaMU SKOTO € 1HPapKTH, IHCYIIbTH.

Hecraua xonectepuny B KpoBi (MeHmie 1,5 /1) BUKIMKAE ypakKeHHS
HAJHUPHUKIB, PO3POCTAHHS IUTOBUIHOI 3aj03u. SIBHa HecTauya XOJIECTEPUHY
BUSIBJISIETHCS Y BUIAJIKY IIUPO3Y, IHPEKIIHHOMY TelaTuTl Ta 1HIINX 3aXBOPIOBAHHSIX
neuinku. bimssko 80% xonecTepuHy yTBOPIOETHCS B OPTraHi3Mi y MEUIHIN Ta THIIUX
OpraHax 3 HACHYEHHMX XUpPHHUX KUCIOT. Pemra 20% Haaxomuts 3 Dkero. Ale
BIAIIOBIIHUMHU  JOCIIDKEHHSAMHU BCTAHOBJICHO UITKHM 3B SI30K — YUM  OULIBIIIE
XOJIECTEPUHY HAIXOJIUTh 3 1KEI0, TUM MEHIIY HOTO KUIbKICTh CHHTE3Y€ TediHKa U
HaBITaKH.

Cknag Xap4yoBUX KHUPIB, IO BXOIATH JO PAalliOHY JIIOJUHU MOKE IMOMITHO
BIUIMBATH HA PIBEHb XOJIECTEPUHY B OpraHi3mi. SKIIo B parioHi 6arato poCIMHHHUX
KUpIB (0JI1i1), TO BMICT XOJECTEPUHY 3HUKYETHCS, SIKIO CIOXKUBAIOTHCS 3HAYHOIO
MIpOIO TBAPUHHI KUPU, TO KOHIICHTPALIISI XOJIECTEPUHY B KPOBI M1 ABUIIY€E€THCS.

UucTtuil XOJeCTepUH — MEPIMHYACT] TUIACTUHKU, KUPHI Ha JOTUK. BiH
HEPO3YMHHHUMN y BOJI, MaJOPO3YMHHUI B OpPraHIYHUX PO3YMHHUKAX. Temreparypa
IIJIABJICHHS XOJIECTEPUHY CTaHOBUTH 149°C.

Bocku — e cknaaHi edipu BHCOKOMOJEKYJISIPHUX KapOOHOBUX KHCIOT Ta
OJIHOOCHOBHHX  BHMCOKOMOJIEKYJISIPHUX CHUPTIB  (LIETWJIOBUH, MIPUCTUIIOBHM,
KapHayOUIOBHM 1 T.11.). 3a MPUPOOI0 BC1 BOCKH € XIMIYHO 1IHEPTHUMH. PO3pi3HAIOTH
POCJIMHHI Ta TBapWUHHI, TBEPJl Ta M’SKi BOCKU. POCIMHHUN BICK € CKJIaJHOIO
CYMIIIIII0 OPTaHIYHUX CIIOJy 3 BEJIMKOK Macolo, BiH BKpHMBA€ JIHCTS Ta cTebna
pPOCIIMH, 3MEHINYIOUYM BHUIAPOBYBaHHS BOJW. [IpUKIAZOM POCIMHHOTO BOCKY €
KapHayOCBhKUI BiCK 13 BOCKOHOCHOT AJIbMH KapHayOu.

Bocku TBapUHHOTO TTOXO/IKEHHS:

— OJKOJIMHUM;

— OBEYMIA: BUAUIIETHCS HA MIKIPY Ta BOBHY OBeIlb 1 ckiagae S...10% Big macu
BOBHM, HOTO BUJAISAIOTH PO3YMHHUKAMU W OTPUMYIOTH TEXHIUYHUW JAHOJIH, a
oyuweHuli BUKOPUCTOBYIOTh SIK CHPOBHUHY JUIsl MEIMYHUX 1 KOCMETHYHHX Masew,
KpEMiB TOIIIO;
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—JKHp KamanoTiB (cnepmayemosuu ocup) Ha 75% ckiIamaeTsca 3
BOCKOMO/10HOT PEYOBMHHU, 3 HHOTO BUJIYYalOTh BICK CIEpMAalEeT, SKUUA TaKoX €
OCHOBOIO Il BUTOTOBJICHHSI OKPEMHUX BHUJIB MEIWYHUX 1 KOCMETHYHHX Masew,
KpPEMIB, a TAKOX MUJIA.

KpiM BOCKIB TBapMHHOTO 1 POCIMHHOTO TIOXO/KCHHS BHUIUISIOTH BICK
BUKOITHOTO TOXOJKEHHSI (030KEepHUT), SKHM HE Mae€ >KOAHOrO BIJHOILIECHHS JI0
Xap4yoBO1 MPOMHUCIOBOCTI.

bapsenukosi peuosunu MIiCTATBHCS 31€01IBIIOTO Y POCIUHHUX KUPAX, TBAPUHHI
KHUPU iX Maike He MICTATh. L1 peyoBUHM JIETKO PyHHYIOTHCSI, OKUHIOIOUUCH T JII€10
cBitina. HaiiGinpmr Bigomi OapBHHKOBI PEYOBHHH — I1€ KAPOTHHOIMM, XJIOPOdi,
rOCCITOJL.

Bimaminu srcupie mipencTaBiieHl Tpynow0 KUPOPO3YMHHKUX BiTamiHiB A, /I, E,
K.

OI3UKO-XIMIYHI TTOKA3HUKU SAKOCTI )KPIB

Jlo bi3uKo-XIMIYHHMX MOKA3HUKIB SIKOCTI KUPIB BITHOCSITHCS HACTYITHI: MacoBa
yacTKa BOJIOTM Ta JIETKUX PEYOBHH, KHUCIOTHE YHUCIO, MEPOKCHJIHE YHUCIO, HOAHE
YKCJIO, KUTbKICTh aHTHOKCUIAHTIB, TEMIIEpATypa 3aCTUTAHHS.

[Ipouiecu, mo BiAOyBarOThCS B JiMigax Mij yac ix 30epiraHHs Ta MEepepoOKH,
XapaKTEepU3yIThCS TaK 3BaHUMU KOHCTaHTaMHu, a00 XIMIYHUMHU Ta (PI3UUHUMU
YUCJIaMH KUPY (MA€ThbCsl Ha yBa3l BUTpaTa MEBHUX PEAreHTIB Ha PEAKIli 3 )KUPOM).
BusHaueHHsI 1IMX KOHCTaHT Ja€ 3MOTY KOHTPOJIOBATH HE TUIBKH SIKICTh KHUPIB Ta
OJIIA, ajle ¥ B MEBHIM Mipi X HATYpaJbHICTh, PErYJIOBATH TEXHOJOTIYHI PEKUMU
OTpMMaHHS NpoAyKTiB. HaiiOuiplie 3HAYE€HHS MalTh Takl 4YUCHa: KHUCIOTHE,
OMUJICHHS, HOTHE.

Kucnomue uucnom — noka3HukK, 110 XapaKTEPU3Ye KUIbKICTh BUIBHUX KUPHUX
KHUCJIOT, SIK1 MICTSThCS B Upl. Kuciomue uucno — ye KUIbKICTh TIAPOKCUY Kaito (B
MT), BUTPAUE€HOTO HAa HEUTpasi3ailiio BUIBHUX KUPHUX KUCJIOT, IO MICTATHCS B 1 T
XKuUpy abo ouii.

Hoone uucno — oKa3HUK, 10 XapaKTepU3y€e HEHACHUEHICTh KUPHUX KHUCIIOT,
110 BXOAATH 10 CKIany xkupy. Hooue uucno — e maca oy (y T), IO IPUEAHYEThCS
no 100 r xupy. IcHye nexiJibka METOMIB MOro BH3HAYEHHS, IO BIJPI3HSAIOTHCS, B
OCHOBHOMY, raJIOT€HOBMICHUM PEareHTOM.

Yucno omunenHs — MOKa3HUK, 10 XapaKTepU3y€ 3arajbHy KUIbKICTh BUIBHHUX
Ta 3B’S3aHUX JKUPHUX KUCAOT (y CKIAJl €cTepiB), LI0 BXOAATh [0 CKJIaay
JOCIIKYBAaHOTO KUPY. Hucio omunenus —1e KiabkicTb munirpam 0, 1H po3uuny
TIPOKCUY KaJlifo, HEOOX1AHOTO Il OMUJICHHSI TUIIIEPUIIB 1 HEUTpaIi3allito KUCIoT,
oo MICTATbcS B 1T xkupy a6o omii. OMUITIEHHS — 1€ TIAPOJI3 KUPIB JIyramH,
BHACIIIJIOK YOrO YTBOPIOIOTHCS TJIILEPUH Ta COJI KUPHUX KHUCIOT —Muia. Yucio
OMWJICHHSI IOPIBHIOE CyM1 KUCIIOTHOTO 1 €CTEPHOTO YHCEd.

Ecmepne uucno — nmokasHuK, M0 XapaKTEPU3Y€E BMICT €CTEpiB y xkupi. Ecmepne
yucio — 1e KUTbKICTh MUTITpaMiB TiAPOKCUAY Kajito, sika HeoOXigHA JJIi OMUJICHHS
BCIX €CTepiB, IO MICTAThCS B 1 T xupy. EcTepHEe 4mCiIO AOPIBHIOE PI3HMII MIiX
YUCJIOM OMUWJICHHS 1 KUCJIOTHUM YHUCJIOM.
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[lepokcuaHe 4uCIO — 1€ KUIBKICTh TpaMiB HOAY, SIKa BUAUTHIACA 3 HOIUTY
KaJilo0 MEePOKCUIHMMHU CroiykaMu, mo MmicTsateess B 100 T kmpy. Lls xoHcTanTa
BKa3ye Ha BMICT MEPOKCHIHUX CIOJYK Y XKUPi, TO3BOJISIE BUSBUTH OKHCIIOBAIbHI
IpOIIECH Ta HASBHICTh MPOJYKTIB IICYBaHHS 3HAYHO paHille, HDK 116 MOXe OyTu
BCTaHOBJICHO OPTaHOJETITHYHO.

BenuuuHM pO3TIASHYTUX KOHCTAHT IS OKPEMHX JKHpIB 1 OJNiH, 1o He
mignanicsl pyiHHYBaHHIO, KOJUBAIOTHCA B HE3HAUHUX MeEXKaX 1 XapaKTepU3YIOTh BUJT
KHPY 1 Horo sKicTh (Tabmuis 4.2).

Tabnuys 4.2 — Bumicm sicupnux xuciom(y %) i xapaxmepucmuku ouitl i #cupise

BMicT i ckita1 )KUPHUX KUCIIOT XapaKkTepucTuKa
Kupwu Ta omii Hacua, | Henacu, OCHOBHIX Temmep. Yucno HNonne
3aCTUTaHHS | OMHJICHHS YHCIIO0
Oumii
CoeBa 14...20 75...86 C?, 46...65 -18 191...193 | 120...140
baBoBHsHE 22...30 75...76 C?, 45...56 2.4 191...198 | 101...116
ConsiiaukoBa | 10...12 10 90 C?, 46...70 16...18 186...194 | 119...136
Pancose 2..6 94...98 Ci; 6..44 0..10 167...181 94...103
OinmBKOBa 9..18 82..91 Ci, 70..82 0...6 185...200 72...89
C;, 44..52
KoxocoBa 110 90 10 o 16...25 251...264 7..12
C,, 13..18
C?, 39..47
[TaieMoBa 44..57 43...56 ) 31..41 196...210 52...58
C;; 45..50
[Manemosnepna | 79...83 17..21 C?. 10...19 19...24 240...257 15...20
JIbHsHE 6..9 91..94 Cig 41...60 18...27 191...195 | 175...190
TBapuHHI KUpH
SnoBuumii 45...60 43...52 Cig 24..29 30...38 190...200 32..47
B i 52..62 | 38..48 Cis 25..31 32.45 | 192..198 | 31..46
apaHsIun Ct 36..42
CBuHSYAN 33...49 48...64 Cig 25..32 22...32 193...200 46...66

BIOXIMIYHI [ ®I3UKO-XIMIYHI 3MIHU XUPIB

B npoueci nepepoOku 1 30epiraHHs )KUPOBMICHUX MPOAYKTIB a00 BUIIJICHUX 3
HUX KUPIB BIJOYBAIOTHCS PI3HOMAHITHI NEPETBOPEHHS iX MiJ BILIUBOM O10JIOTIYHUX,
(G13UYHMX 1 XIMIYHUX YUHHUKIB.

B pe3ynbrari 1ux nmepeTBOpeHb 3MIHIOETHCS XIMIYHUN CKIJIaJl, MOTIPIIYIOTHCS
OpTraHOJICTITUYHI TOKa3HUKHU 1 Xap4yoBa IIHHICTH JKUPIB, M0 MOXKE MPUBECTH JO iX
TICyBaHHSI.

He3anexxHo BiJl TEXHOJIOTTYHHX PEXKUMIB MEPEPOOKH 1 30epiraHHs, a TaKOXK
BUJly XUPY B HUX MPOXOAATh OMAHOTUITHI 3MIHH, IO 3BOASTHCS N0 TIAPONI3Yy 1
okucieHHs. L1 mporecu BinOyBarOThCS 3a CXEMOIO, IPEACTABICHOIO Ha PUCYHKY 4.3.
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OKUCHEHHSA riaponi3

= Kupn —
MpoaykTu G Upo.ayn_cm
OKWCHEHHA rigponisy
_Mepokcuan | | ' MoHo- i I nilepuH
rigponepokcuan | = avrniuepuan
- a0 - HKUPpHI
KeToHu Mepokcuau KMCNOTH
raponepokcuan
Anbgerigu
HW3bKOMONEKy NApPHI ‘
OKCUKMCIIOTH KUCTIOTH MpoaykTh noniMepu3adlii, KoHgeHcauil

Pucynok 4.3 — Cxema nepeTBOpeHHs KUPiB

[lepeBaxkaHHss B SKHpI TIIPOJITUYHOTO ab0 OKHUCIIOBAIBHOIO MPOLECY
3QJICKUTH BiJl TEMIIEPATYPH, HASBHOCTI KUCHIO, CBITJIa, BOJIU, TPUBAJIOCTI HarpiBaHHS,
MPUCYTHOCTI PEYOBHUH, LIO MPUCKOPIOIOTh a00 YHNOBUIBHIOIOTH I MpoiuecH. Tomy
OCHOBHI CIOCOOM TEIJIOBOI OOpOOKU KUPOBMICHUX MPOAYKTIB 1 >KUPIB (BapiHHI,
CMa)XEHHS1) PO3PI3HAIOTHCS 3a CTYIIEHEM 1 XapakTepoM Aii Ha kup. [lig yac BapiHHA
MepeBaKaroTh TIAPONITUYHI MPOIECH, a B MPOIECT CMaKEHHS — OKUCHIOBAJIbHI. Y
OyIb-SIKOMY BHUIIQJKy SKICTh JXAPY OIIIHIOIOTH 3a KHCIOTHUM, TEPOKCUIHUM,
aIleTUJIOBUM YHCIIaMH, BMICTOM aJIbJICT1/IB, KETOHIB Ta 1HIIMX CIIOJYK.

[NaponiTu4yHe pO3MIENIECHHS XUPIB

Lioponimuune po3uwennenns dHcupie IPOXOIUTH 3a 00OB'SI3KOBOI y4acTi BOJH 1
MOXKe OYTH K (hepmenmamusrum, TaK 1 HeghepmenmamusHum. Y TKAHUHHUX KUPaX,
KUpi-cuplll (BHYTPIMIHIA KUP), *KUP1 M'sica, TIIOAIB 1 OBOYIB, KUPI CHPOKOITYECHUX
MOPOAYKTIB 1 T.0. TiJ BIUIMBOM TKAHWHHHUX JIMa3 CIOCTEPITaEThCs TIAPOIi3
AIWITTIIEPUHIB, 10 CYNPOBODKYETHCS HAKOMUYCHHSM S>KUPHUX KHCIOT 1, SIK
HACIIIJIOK, IMJABUIIEHHSIM KHUCIOTHOTO uncia. [IBUAKICTE 1 IIMOMHA T1APOIIi3y KUPY
3aJIeKaTh  BiJl TeMIepaTypu: mpouec (PEepMEHTAaTUBHOIO  KaTajidy 3HA4yHO
MPUCKOPIOETHCA 3a Temrneparypu Buue 20°C; 3HMXKEHHSI TeMIlepaTypy YIOBUIBHIOE
npoiec rigponizy, aine HaBiTh 3a -40°C ¢QepMeHTaTHBHA AaKTUBHICTH JIIMa3
MPOSIBIISIETHCS, aJie B CIa0Kii MIpi.

3a HecHnpusATIMBUX yYMOB (BOJIOra, MiJBHILEHA TEMIIEpATypa) MOXKE CTaTHCS
2i0poNimuyHe NCy8ants Hcupie, CIpUUNHEHE HE JIMIIE J1€10 (PepMeHTIB, aje 1 HIINX
YUHHUKIB: KUCJOT, JIyT1B, OKCHUJIIB METAJIB i 1HIIMX HEOpPraHIYHUX KaTaji3aTopis, a
TaKoX (hepMEHTIB MIKPOOPTaHI3MIB.

YTBOpeHHST B KUPI 3a TIAPONITHYHOTO PO3MAAY HEBEIUKOI KiJTBKOCTI
BHCOKOMOJICKYJISIPHUX JKAUPHUX KUCIIOT HE BUKIIUKAE 3MIH CMaKy 1 3amaxy MpOyKTy.
AJie SKIIO y CKIIal TPUTTIIEPUIIB (MOJIOYHHM KUP) € HU3BKOMOJIEKYIISIPHI KUCIIOTH,
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TO MiJ dYac TiAPOJI3y MOXYTh 3'SIBUTUCS KampoOHOBa 1 MacisHa KHUCIOTH, IO
XapaKTepU3yIThCS HENPUEMHUM 3amaxoM 1 CHeUUu(pIYHUM CMaKoM, SIKI Pi3KO
MOTIPIIYIOTh OPTaHOJENTUYHI BIACTUBOCTI MPOAYKTY.

Y TOmieHUX JKHUpAX aA8MONIMuuHo20 ((hepmenmamuerno2o) PO3MICIIICHHS
KUPIB HE CIIOCTEPIraeTbcs, OCKUIBKM B MPOIECI BUTOIUICHHS 3a TEMIEpaTypu
om3pko  60°C  mimaza, IO MICTUTBCS B OJKUPOBIM TKaHWHI, 1HAKTUBYETHCS.
['aponiTiyHe TMCyBaHHS TOIUICHOTO >KUPY BiOYBa€ThCS 3a HASBHOCTI BOJIOTH, B
pe3ynbTaTi 0OCIMEHIHHA MIKpO(hJIOpOI0, HEMOBHIA JeHaTypamii OUIKIB Tpu
BUTOIICHH1 )KUPY 3 )KUPOBOT TKAHWHU a00 M1/l BIUTMBOM KaTalli3aToOpiB.

OkucCIIOBadbHI MPOIECH B XKHUPaAX

B mporieci nepepoOku 1 30epiraHHs >KMPIB MOXKJIMBE IOTIPIICHHS iX SKOCTI B
pe3yNibTaTli OKUCHIOBAJIBHHMX IPOIIECIB, TTMOMHA 1 IIBUAKICTh SKUX 3aJ€KaTh BiJ
MPUPOJIHUX BIIACTUBOCTEH JKUpPY, TeMmIepaTypu, HasBHOCTI KuCHIO 1 cBitna. Lli
YHHHUKU MOXYTb BUKIIUKATU OKUCTIOBATIbHE NCYBAHHSL HCUDIE.

Po3pi3HsAOTE asmookucHents 1 mepmiune OKUCICHHS KHUPIB. A8MOOKUCHEHHS
Jcupie TIPOXOJHUTH 33 HU3BKUX TEMIIEPATYp Y HMPHUCYTHOCTI ra30mo/i0HOTO KHCHIO.
Tepmiune oxucnenns BinOyBaeThes 3a Temneparypu 140°C...200°C. Mix TepMidYHUM 1
ABTOOKMCHEHHSIM € 0arato CHUIBbHOrO, MPOTE CKIIAJ MPOIYKTIB, IO YTBOPIOIOTHCH,
JIeNI0 BIAPI3HSIETHCS.

[TpogykTu, 110 YTBOPIOIOTBCA 3a ABTOOKMCHEHHS 1 TEPMOOKHCHEHHS
HNOJUISIOTHCS HA TPU TPYIIN:

1) IpOIyKTH OKUCHIOBAJIBHOT NECTPYKIT KUPHUX KHCJIOT, B PE3yJbTaTi SKOI
YTBOPIOIOTHCS PEUOBUHU 3 YKOPOUEHHUM JIAHIIOTOM;

2) MPOIYKTH 130MepHU3allii, a TAKOXK OKHUCHEHI allMITJIIICPUHH, SKI MICTITh Ty
K KUIbKICTh BYTJICIIEBUX aTOMIB, 1110 1 MOYATKOBI allWJITIIIEPUHHU, aJie BIIPI3HIIOTHCS
BiJl OCTaHHIX HAsSBHICTIO Yy BYTJIEBOJHEBHX YaCTHHAX MOJIEKYJ >XHPHUX KHCIOT
HOBUX (PYHKI[IOHAJIBHUX IPYI, 1110 MICTATh OKCUTEH.

3) NpOAYKTH OKHCHEHHS, IO MICTATh IOJIMEPU30BaHi ab0 KOHJICHCOBaHI
KUPHI KHUCJIOTH, B SIKUX MOXYTh 3HaXOAUTHCS 1 HOBI (DYHKILIOHAJbHI TPYNH, LIO
MaloTh y cBoeMy ckiaai OKCHUTEH.

KpiM TOro, npoayKTH OKUCHEHHS MOAUIAIOTh HA TEPMOCTINKI 1 HETEPMOCTIHMKI.

[lepBUHHMMH TPOAYKTaMU OKHUCHEHHS € MepoKcuou, IO aKTHBYIOTb
OKMCHEHHSI 1HIIMX MOJEKYyJ. 3aBAsSKd IbOMY pEaKlis OKUCHEHHS HOCUTh
JaHIroroBuil xapakrep. OKMCHEHHIO MiAJAI0THCS B MEPUIY Yepry HEeHACU4YeH1 KUpPHI
KHUCJIOTH, aJlé MOXKYTh OKHCIIIOBATHUCA TaKOX 1 HACHYEHl KHUCIOTH 3 YTBOPEHHSIM
eioponepokcudig. 3a TTMOOKOTO OKMCHEHHS KHUPIB MOXKJIMBE YTBOPEHHS LMKIIYHUX
MEPOKCU/IIB Ta EMIOKCUTHUX CITOJIYK.

BMmicT nepokcuIHUX CTHOMYK B KHUP1 OLIHIOIOTH 32 BEJIMUYUHOIO TTEPOKCUIHOTO
yucna. Lle 7ocuTh 4yTIMBUI MOKa3HUK, 1 32 HOTO 3HAYEHHSIM pOOJISTH BUCHOBOK IPO
MOYATOK 1 TJIMOMHY OKUCHEHHS >XKUpY. Y CBIKOMY >KUpl NepokcuiiB Hemae. Ha
MOYATKOBUX CTAJIIX OKMCHEHHS BIIPOJIOBXK JESIKOTO Yacy XIMI4HI 1 OpraHOJIenTHYHI
MOKa3HUKU KUPY Maike He 3MiHIOIOThCA. el mepiof, 1mo mae pi3Hy TpHUBANICTh,
HA3UBA€ThCs 1HAYKIIHHUM. [licns iHAYKIIHOTO TIepioAy >KUP MOYMHAE TICYBATHCH.
BusButn 1e MOkHa 3a 30UIBIICHHSM TEPOKCHIHOTO YHCJIa 1 3MIHOIO
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OpPraHOJIENITUYHUX BIACTUBOCTEH KUPY.

HasBHICTB 1HIYKUIMHOTO MEPIOy MOSICHIOETHCSA THUM, IO Ha MOYATKY MPOLECy

MOJICKYJ 3 MABUIIEHOI KIHETUYHOIO €Hepriero (30yKeHuX a00 BIIbHUX PaUuKaIIiB)

Iy’Ke Majio. 3yMOBJIEHO II€ TaKOXX 3MICTOM B JKHpI NPUPOJHUX AHTUOKUCHUKIB:
KapOTHHOI1IB, TOKOQEPOIB, JCIUTHHIB, Kl AKTUBHIIIEC B3a€EMOJIIOTH 3 BUILHUMU
paauKagaMu 1 3 KHCHEM MOBITPS 1 TUM CaMUM MEPEHIKOIKAIOTh OKUCICHHIO KHUPIB.
TpuBamicth IHAYKIIHHOTO TEPIONY 3aJ€KUTh BiJl KOHILEHTpAlli aHTUOKUCHHKIB,
IPUPOJU KUPY 1 YMOB mepepoOku 1 30epiranHs. TBapuHHI KHUpH, y CKIaAl SIKUX
MEHIIIE€ HEHACUYCHUX KUPHHUX KUCTIOT, € CTIUKIIIKUMU, HK POCITHHHI.

[Tporiec aBTOOKHCHEHHS KHPIB 3HAUHO MPUCKOPIOETHCS 32 HASIBHOCTI BOJIOTH,
CBITJIa 1 KaTamizatopiB. TakumMu KaTamizaTopaMu MOXYTb OyTH JIETKOOKHCHIOBAJIbHI
metanu (oxcuau abo comi Pepymy, Kympymy, [lmomOymy, Cranymy), a Takox
OpraHiuHi CIOJYKH, 10 MICTATh DepyMm, O1IKH, TeMOTI001H, IUTOXPOMH H 1HIIIL.

KaramituuHa 1ist MeTajiB MMOB’s3aHa 3 iX 3/JaTHICTIO JIETKO MPUEIHYBATH a0o
BIIJaBaTU €JEKTPOHM, IO TMPU3BOAUTH JIO0 YTBOPEHHS BUIBHUX pPaJUKaIIB 3
TIAPONEPOKCUIIB KUPHUX KHUCIOT. AKTHUBHUMHU KaTamizaTopamu € (GEepMeHTH,
TOJIOBHUM YMHOM (PEpMEHTH MiKpoopraHizMmiB. Tomy 3a0pyHEHHS KUPIB, OCOOIMBO
OakTepianbHe 0OCIMEHIHHS, PUCKOPIOE TIPOLIEC OKUCTICHHS KHUPIB.

[lepokcuau 1 T1iAPONEPOKCHUINA € HECTIMKUMU CIIOJIyKaMH TOMY B1JI0YBA€ThCS iX
po3maj 3 YTBOPEHHSIM BUIBHMX pajukaiiB, Hanpukiaja, R-O-O-H ——> RO* + *OH
1 1Hmux. [Tpy npomMy NpoxoasaTh NOJANbIII PI3HOMAHITHI peaklii, B pe3yibTaTi SKHX
HAaKONMYYIOTBCS  BTOPUHHI  MPOAYKTH:  OKCUCIOJYKH, aibJEriAM, KETOHH,
HU3BKOMOJICKYJISIPHI KUCIIOTH ¥ 1HIIII.

[lim yac OKMCHEHHs >KMPIB BHUSBICHHUM PsI albJAETiMIB, IO € MPOIYKTaMHU
pO3Majay JaHIIOTa JKUPHUX KHUCJIOT: HOHIJOBUH, a30JlaiHOBUH, TENTHUIOBHH,
manoHoBuil.  Ilomanpine  mepeTBOPEHHS  HU3bKOMOJIEKYJISIPHUX — aJIbJEriJliB
NPU3BOJAUTH 10 MOSIBU HU3bKOMOJIEKYJISIPHUX CHMPTIB, KUPHUX KUCIOT 1 10 HOBOTO
PO3TaTyXEHHS OKHCIIOBAJILHOTO JIAHIOTA.

KertoHu, fK 1 anpaeriiv, yTBOPIOIOTHCS OKUCIIOBAIbHUM IIJISIXOM B PE3yJbTarTi
MOJAJIBIINX MEPETBOPEHD MEPOKCHIIB, HAPUKIIAJ, B pE3YyJIbTaTI iX AeriapaTariii.

—-CH,-CH-CH,- — —CH,-C-CH,-+H,;0

| |
O-O-H O

[IpunyckatoTh, MmO 3a MPUCYTHOCTI (PEPMEHTIB MIKPOOPTaHi3MiB KETOHHU

MOKYTh YTBOPIOBATHCS 3a TUIIOM [3-OKHCHEHHS, TOOTO 3a y4acTIO BOJIH.
[IcyBaHHS XUpPIB: 3TIpPKHEHHS Ta OCAaJIOBaHHSA

3a OKUCHEHHS KUPIB BTPAYAETHCS IPUPOTHE 3a0apBIICHHS; CHIEITU(BIYHUN CMaK
1 3amax MPOAYKTY; 3'SBISIETHCS CTOPOHHIM, 1HOJI HEMPUEMHUN MPHUCMAK, apoOMar;
BTpPaya€ThCs 010JI0T1UHA I[IHHICTD.

[lepBUHHI TPOAYKTH OKHCIIEHHS — MEPOKCHUIN — OPTAHOJENTHYHO HE MOYKHA
BUSIBUTH, MPOTE, 32 iX BMICTOM MOKHa 3pOOWTH BHCHOBOK PO TIMOWHY TICYBaHHS
KUPY, IPUIATHICTh WOTO ISl TPUBAJIOTO 30€piraHHs 1 CIIOKUBAHHS.
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BTopuHHI NPOIYKTH OKHUCIEHHS TMOTIPUIYIOTh OPraHOJICNTHYHI MOKAa3HUKU
XKuUpy. PO3pi3HSIOTH 1Ba OCHOBHI BUAM IICYBAHHS )KUPY — 3TIPKHEHHS 1 OCaTIOBaHHS.

3eipkHenHa  BIIOYBa€eThCs B pe3yibTaTl  HAKONMUYEHHS B JKUpax
HU3BKOMOJICKYJISIPHUX MPOAYKTIB: albJETifiB, KETOHIB, HU3bKOMOJEKYJISIPHUX
KUPHUX KHCIOT. B 1poMy BUNaAKy >KUp HaOyBa€ 3TIpKIOrO0 CMaky 1 pi3KOro,
HEMPUEMHOTO 3amaxy. 3ripKHEHHS XKUPIB MO B1AOyBaTHUCS BHACHIJIOK XIMIYHUX 1
010X1IMIYHHUX TPOILIECIB.

B mporeci ximiunoeo 3eipknenHs, MO BiIOYBAEThCS B KUPAX M AIEI0 KHUCHIO
MOBITPSA, HAKOMHUYYIOTHCS BUIbHI >KUPHI KHUCIIOTH, 1HOJI HHU3BKOMOJICKYJSPHI, HE
BJIACTUBI I[bOMY JKHUPY, 30UIBIIYETHCS TEPOKCHUIHE YHCIIO, YTBOPIOIOTHCS JIETKI
KapOOHUTbHI CMONYKH (ampaerimu 1 keroHu). Came I CIONYKH HANaOTh 3amax
3TIPKIIOCTI XKUPY.

B mporeci Gioximiunozo 3eipknenns, mo BiAOyBaeTbes 3a ydacTi (epMeEHTIB
IUTICHSIBH, YTBOPIOIOTHCSI KETOKHCIOTH 1 METUJIAJKUIKETOHH B pe3yibrari [3-
OKHMCHEHHS BUIBHHUX >XHPHHUX KHCJIOT, IO YTBOPIOIOTHCSA TiJ Yac TIAPONI3Y Iijl
BIUIMBOM JIina3. B pe3ynbTari 4oro 3 KUCIOT YTBOPIOETHCS KETOH, IO MICTUTh Ha
OIMH aTOM BYIVICHIO MEHIIE, HIK B IIOYATKOBIA KHUCJIOTI: 3 KalpOHOBOI —
METHJIIIPOITITIKETOH, KalpuHOBOIO — METUJITETITUIIKETOH, JaypHUHOBOIO —
METUJIHOHUIKETOH 1 T.A. KeTOHHEe 3ripKHEHHsS 1HOAI Ha3WBaIOTh 'AYyXMSHHUM
3rIpKHEHHSM" y 3B'SI3Ky 31 CBOEPIIHUM 3alaxOM HPOAYKTIB OKHUCHIOBAJIBHOIO
TICYBaHHS.

Ocanoganna — ocupi@  CyHPOBOJKYETbCA ~ 3HUKHEHHSM  3a0apBiiCHHS,
YIIIIBHEHHSIM JKUPY 1 TOSBOIO CallbHOI KOHCHCTEHIIT B pe3yJbTaTi OKUCIIOBAJIbHUX
3MiH xkupy. [lin yac ocamtoBaHHsS yTBOPIOETHCS 3HAYHA KUIBKICTh OKCHUCIIOJIYK B
pe3ynbTaTi po3Maay Ha CBITI MEPBUHHUX OPTaHIYHUX MEPOKCHUIIB 1 MOSBHU BIIBHUX

pamukanis “OH i HO? 3a ¢oroximiunoi xii Ha >kxup. Pagukanu, oo BHHHKAIOTH
B3aEMOIIFOTh 3 MOJICKYJIAMH JKHPHUX KHUCJIOT 3 YTBOPEHHSM OKCHKHCIOT. KilmbKicTh
iX BU3HAYAIOTH 3a AalETWJIOBUM YHCIIOM, SIKE€ 3pOCTa€ 31 30UIBIICHHSM KUIBKOCTI
OKCHUTPYII.

OKCHKHUCIOTH, 1[0 YTBOPHWJIMCS, 3al1y4alOThbCs [0 MpoLecy MoJiiMepu3arlii,
BHACJIIJIOK 4YOT0 YTBOPIOIOTHCS BHUCOKOMOJIEKYJISIPHI CHOJYKH 1 KUp HaOyBae
XapakKTepHOi cajdbHOI MasemoniOHOi KoHcucTeHIii. JKup, mo 3acamuscs,
XapaKTEPU3Y€EThCS TAKOXK CIICIU(PIYHIM HETIPUEMHUM 3aTIaXOM 1 CMaKOM.

3miHa 3a0apBJICHHS KUPIB TOB'I3aHa 3 PYWHYBAaHHSM KapOTHUHOIMIB, SKE
HAaCcTa€ J0 TOYaTKy OKHCHIOBAIbHMX 3MiH. JKup, 1o 3HE0apBIIOETHCS, 1HKOJIU
HaOyBa€ 3€JIeHYBaTOro 3a0apBIEHHS, 3MIHIOETHCS HOTO CrekTp mnorauHanHs. Lli
3MIHU KapOTHHOI/IB JO3BOJIAIOTh BUSBUTH OKMCHIOBAJIBHI 3MIHHM KHPIB Ha PaHHIX
ctaaisax. BinOyBaeThCst TaKOXK 1 po3Mal TOKO(EpoIIiB.

HaiiG11b111 1HTEHCMBHO OKHCHIOBAJIbHE TICYBaHHS BIIOYBA€THCS 3a TPUBAJIOrO
HarpiBaHH1 xupiB 3a BHUcokux Temneparyp 180°C...300°C. Take HarpiBaHHs
CYNPOBOKYETHCSA  3HWKCHHSAM  BMICTYy HCHACHUYCHUX JKHPHHUX  KHCJIOT 1
HAKOMUYEHHSIM TEPOKCHUAIB, KapOOHIIBHUX CIOJIYK, JIETKMX KHUCIOT 1 TPOIYKTIB
conoJiMepu3allii.
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TepMmiuHe po3kaagaHHSI KXKHUPIB

3a Temneparypu noran 200°C mMoxke cratucs TepMivyHE PO3KIIAaHHS KUPY 3
BUJUICHHAM aAuMy (miponi3). Temmneparypa, 3a SIKOi MOYMHAETHCS BUAUICHHS TUMY,
Ha3UBAETHCS TEMIIEpaTyporo (abo TOYKOIO) JIIMOYTBOPEHH, ab6o mipomzy. Ha
BEITUIHHY i€l TEMIEPATyPU BIUIMBAE BUJ KHUPY, BMICT BUIBHUX >KUPHUX KHCIIOT,
MaTepial 1 po3Mip TNOCYyAY, HAsBHICTb METaliB ¥ iHIN 4YWHHUKKA. Hampukmnan,
30UTBLIEHHSI Y CBUHSUOMY KU1 BMICTY BUIBHUX XUpHHUX KucioT 3 0,02 mo 0,81%
3MEeHIIIye TeMrepatypy mipomizy 3 221 go 150°C. 3aiizo 1 Miib KaTaai3yloTh Mipodi3
KUPY.

[IpoaykTu miposi3y MOTIPUIYIOTH KOJIp KUPY IiJT 4ac CMaKCHHS Xap4yOBHUX
npoaykTiB. [loTeMHIHHS >KUPY BIZOYBa€ThCSI 3a PaxXyHOK 3a0pyJHEHHS HOro
pPEYOBUHAMH MIPOTr€HETUYHOrO pO3Maay, APIOHMX YACTHUHOK, IO YTBOPIOIOTHCSA B
npoleci 0OBYTIIIOBaHHS, peakiliii MelaHOINIMHOYTBOPEHHA 1 Kapamenisallii, a TaKoxX
HAKOMTMYEHHS TEMHO03a0apBICHUX MPOAYKTIB OKUCICHHS CaAMOTO JKUPY.

3MiHa 3amaxy OKUPY 3a TPUBAJIOTO CMaXEHHA TMPOAYKTIB BHUKIMKAHA
YTBOPEHHSIM akposieiHy. KapOoHIIbHI CHOMYKH, IO YTBOPIOIOTBCS TiJ dYac
CMa)XEHHS, MICTATH 3, 5, 7 aTOMIB BYIJICLIO, MOTIPIIYIOTh 3aMax 1 CMak >KHUpPY, a Ti,
mo Mictiateh 4, 6, 10, 12 aroMiB ByIJemio HAAAlOTh XUPY NPHEMHHM 3amax
CMa)XKEHOTO.

3MiHa 010JIOT1IYHOT HIHHOCTI1 XUPY

B pe3ynbraTi OKHCHEHHS 3MIHIOIOTHCSI HE JIMIIE OPraHOJICNTUYHI BIACTUBOCTI
KUPY, alle 1 3HIKYEThCA HOr0 XapyoBa, y TOMY YHCII 010JIOTi1YHA LIHHICTB. Lle
MOB'SI3aHO 3 OKHCHEHHSAM YXUTTEBO HEOOXIMHWX HEHACHYCHHX >KHUPHUX KHUCIOT, a
TaKOXK 3 PyMHYBaHHAM KapOTHUHOIAIB, TOKOPEPOIiB, pocdaTiB 1 1THIMX O10JIOTIUHO
aKTUBHUX pedyoBUH. KpiM TOro, mnepBUHHI NPOAYKTH OKHUCHEHHS, MEPOKCHIU
CIPABJISIIOTh TOKCHUYHY J1I0 Ha OpraHisaM. B Toil ke yac mepokcuaum B Tpolieci
PI3HOMAaHITHUX PEAaKIii yTBOPIOIOTh PEUOBWHU, IO MICTATHh KapOOHUIHU, a TaKOX
MOJIIMEPHI CHOJIYKH, SIKI TOTIPIIYIOTh 3aCBOIOBAHICTh JKHPY, 3HIDKYIOUHM MOTO
010JIOTIUHY I[IHHICTh, @ 1HOAI MAalOTh KaHIEPOTeHHI BIACTUBOCTI. HakomuueHHs
TaKMX TMPOAYKTIB crnenu@iyHoro ckiaaxy 1 OyAoBH BiIOYBa€ThCS HAWOLIBII
IHTEHCUBHO 3a TPUBAJIOT0 HArpiBaHHA KUPY 3a BUCOKUX Temmeparyp — Buiie 180°C.

JInst 3amo0iraHHsl OKMCHIOBAJIBHUM IPOLIECAM B JKHMpax HEOOXIAHO 3MEHUIUTH
a00 BUKIIIOUUTU KOHTAKT >KUPY MEPEAYyCIM 3 KUCHEM NOBITps. be3 nocTymy KUCHIO
HaBiTh TpuBasie HarpiBanHs 3a 180°C...190°C He BHKIMKAE MOMITHUX
OKHUCITIOBAJIbHUX 3MIH XKUPY. 30LIBIIEHHIO KOHTAKTY 3 MOBITPSAM CHpPHsIE HarpiBaHHs
KUPY TOHKHM IIApOM, CMaXCHHsS TMPOAYKTIB TOPHUCTOI CTPYKTypH, CHIIbHE
CIIHIOBaHHS 1 IEPEMIIITYBAHHS KHUPY.

Jlst crabimizarii QpiTIOpHUX KUPIB 3aCTOCOBYIOTH KPEMHIMOPTaHIYHI PiAUHU
(momimeTuncunokcann). Ll cnomyku, yTBOprOIOYM Ha MOBEPXHI KHUPY TOHKY ILTIBKY 1
NPUTHIYYIOUM HOTO CIIHIOBAHHS, YTPYIHIOIOTh B3aEMOIII0 KHUPY 3 KUCHEM.

Kup nmominsHO 30epiraté B TepMETUYHINA Tapi, y BaKyyMHINA ymakoBIill abo B
aTMocdepl IHepTHOTO ra3y 3a BiJl’€MHUX TeMIiepaTyp. Y KuUpax HE MOBHUHHO OyTH
JIETKOOKUCHIOBJIBHUX METaJiB (Mifi, 3aj1i3a, MapraHifio), ix coyieir abo opraHiyHuX
MOXIAHUX CIIOJAYK CBHUHIIO, OJIOBa 1 I1HIIMX MeTaniB. /[l ymnoBUIbHEHHS
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OKHCJIIOBAJIbBHUX npoueciB B JKHpPax 3aCTOCOBYHOTb aHTHOKCHUIAHTH.

BucuxaHnHs xXxupis

Pinki >xupu, HaMa3aHl TOHKAM IIApOM IOBOJSATHCS Ha TMOBITPI MO-Pi3HOMY:
OJHI 3aJMINAIOThCS O3 3MIHM PIAKAMH, 1HII, OKHCHIOIOYHCH, ITOCTYIIOBO
MEPETBOPIOIOTECS  HAa TPO30PY CMOJIOMOJIOHY €JacTUYHY IUIIBKY — JIIHOKCHH,
HEPO3UYMHHY B OpraHiyHUX po3unHHUKax. Omii, M0 HEe YTBOPIOIOTH IUIIBKY,
HA3MBAIOTHbCS HEBUCHXaIOUUMH. ['OJIOBHOIO CKJIaJOBOIO0 YACTUHOIO B TaKHX OJIAX €
TIHIEPUAN 0JIETHOBOT KUCIOTH (3 OJJHUM TOABIMHMUM 3B'si3koM). OJ1ii, 1110 YTBOPIOIOTH
IIUIbHY IUTIBKY, Ha3MBAIOThCS BHUCHUXAIOUYMMU. ['OJIOBHOIO CKJIaJ0BOI0 YaCTHHOKO B
TaKUX OJISX € TUHIEPHUAM JIHOJEHOBOI KUCIIOTH (3 TphOMa IMOJBIMHUMU 3B'sI3KAMU).
Onmii, Mo yTBOPIOIOTH M'SIKI IUIIBKW, HA3WBAIOTHCS HAIiBBUCUXAaIOUMMH. [ 0JIOBHOIO
CKJIQJIOBOI0 YAaCTUHOIO B TaKUX OMiSIX € TIILEPUIU JIHOJEBOI KUCIOTH (3 JBOMA
MOABIMHUMHU  3B'SI3KaMH). 3AATHICTh JIEAKUX O 10 BHCHUXAaHHS IIHPOKO
BUKOPUCTOBYETHCSI B HAPOJHOMY TOCHOJAPCTBI (JakodapOHa mpoMucioBicTs). s
MEJIUIIMHYU, HaBMaKW, MPEJCTABISAIOTH IHTEpEC OJii HEBHUCHUXAaKO4Yl, OCKUIbKH BOHHU
BUKOPHCTOBYIOTHCS JIJIS1 TAPEHTEPATLHOTO BBEICHHS JIKAPCHKUX 3aC00IB.

HamifinuM crmocoOoM BHUSBIIEHHST BUCUXAIOYOCTI OJIIA € BU3HAYEHHS HOIHOTO
9uCciia, 3a SKAM MOJXKHA JIETKO BCTAaHOBHUTH, JO SKOi TpPymu 3a CTYIICHEM
BHCHXAIOYOCTI BITHOCUTHCS Ta a0o iHIma oiis (tTadmuis 4.3).

Tabauys 4.3 — 3uauenns 1100H020 yucna 07 Ol 3 Pi3HOI0 30AMHICMI0 00 GUCUXAHHSA

Ha3zsa xucimoru ‘ Wopane yncio neaxkux omii

HeBucuxatoui oii(Tur oJaeTHOBOT KHCIOTH)

OnuBKOBe 80-85
Apaxicose 83-105
MurganbpHe 93-102
[Tepcukose 96-103
KacTopose 81-90
HanieBucuxatoui omii(Tui JiHOIEBOT KUCIOTH)
[ipunyne 93-107
KynxyrtHe 103-112
baBoBHsHE 100-120
COHSIIHUKOBE 119-144
Kykypyassine 111-131
Bucuxatoui onii(Tum J11HOJIEHOBOT KUCIOTH)

Makoge 131-143
Konomnsie 140-175

JIbHsHE 169-192

OneiHoBa KHCJIOTAa Ma€ 30aTHICTH I BIUIMBOM Aa30THUCTOI KHUCJIOTH
MEPEXOIUTH Y CBOi CTEPEOi3oMep — CNAIAMHOBY KHUCIOTY, SIKa 3a KIMHATHOI
TEeMIlepaTypu Ma€ TBepAY KOHcUCTeHLIo. [l peaxiiiero, BiZIOMOIO TiJ Ha3BOIO
enaiouHoséa npobda, MUPOKO BUKOPUCTOBYIOTH JJII BU3HAUCHHS THIY OJii: SKIIO
nmpo0a MO3UTHUBHA, TO OCHIKyBaHA OJIisl € HEBUCUXAIOUOIO (MICTUTh TPUTTIIEPUIN
0JIETHOBOI KHUCJIOTH).
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4.3 ExcriepuMeHTAJIbHA YaCTHHA
4.3.1 BuzHaYeHHS KHCJOTHOIO YHCJA

Kucnomue yucno — e KimbKiCTh MUTITPaMiB TIAPOKCHAY Kajiito abo HATpiio,

HE0OXiTHA I HeUTpai3allii BUIbBHUX KXKUPHHUX KHCIIOT, IO MICTATHCSA B 1 T KuUpy:
RCOOH + KOH — RCOOK + H,0

KinpKkicTh BUIBHUX JKUPHHUX KHUCJOT B JKHpl € HEMOCTIHHOIO Ta 3aJIe)KHUTh BiJ
KUIBKOCTI JKMPOBOi CHPOBHMHH, CIOCOOY OTpHUMAaHHS >KUPIB, TPUBAJIOCTI Ta YMOB
30epiranHHs, iHMMX (aKkTopiB. IX HAKONMMYEHHS 3yMOBJIEHO TiPONITUYHUM
PO3IICIICHHSIM TJIIEPUIIB Ha AUTIILIEPUIA, MOHOTJILEPUIN, TIILEPUH Ta >KUPHI
KUCJIOTH. YacTKoBO BUIBHI JKUPHI KHCJIOTH YTBOPIOIOTBCS 1  BHACIHIJIOK
OKHCHIOBJIBHUX MEPETBOPEHB KUPY HA OUIBII IMI3HIX CTAIIAX HOTO OKMCHEHHS.

['paHUYHO JAOMYCTUMI HOPMHU KHUCJIOTHOTO YHCJIa OKPEMHUX OJIIK Ta KUPIB (MI/T
KUPY) HaBeJeHO B Ta0. 4.1.

Tabauys 4.4 — I'panuuno donycmumi HOpMU KUCIOMHO20 YUCIA OKPEMUX Oill Ma HCUPIB

Bug xap4oBoro xupy KucnoTtHe ymcio, Mr/t ;xupy
padiHoBaHa 0,4
CoHSIHUKOBA OTist HepadiHOBaHaA BUIIIOTO COPTY 1,5
HepadinoBana [ copry 2,25
) padinoBana 0,3
CoeBa oiist -

rizpatoBana I copry 1,0
) padiHoBaHa 0,4

Kykypyn3sina onis -
HepadiHoBaHa 5,0
TonieHuii XapuoBHii KHUp BHIL[OTO COPTY 1,2
(Gapansuuii, STIOBMYUH, CBUHAYMH)| | copTy 22
30ipHi xupu (63 MOKaXKUNKa COPTY) 3,5

Kucnomne wucno € OIHAM 3 OCHOBHHX SKICHHX HOKAa3HHUKIB, IO
XapaKTEPU3yIOTh CTYIiHb CBIKOCTI JKHUPY, Ta PErJIAMEHTYEThCS CTAHAApTaMU Ha
BCl BUJM XapuyoOBHUX KHUPIB. Y pa3zl HEMpaBWIBHOTO 30epiraHHs KUIbKICTh BUTBHUX
KUPHUX KUCIIOT 3pOCTA€E 1 MOaJIbIIe X OKUCHEHHS MPU3BOJMTH JI0 TOSBU J1e(EKTIB
CMaKy Ta 3araxy, a y pa3i OuTbIll MHUOOKUX MPOIECiB — 10 HEMPUIATHOCT1 KUPY IS
XapUOBUX IIJICH.

BusHayeHHsT KHUCIOTHOTO 4YHWCIA TOJSTa€ B PO3YMHEHHI TMEBHOT Macu
POCIMHHOI OJii B CyMIIlll PO3YMHHHUKIB 3 TOJAJBIIOI HEUTpai3aIli€l0 BUTbHUX
KUPHUX KHUCJIOT CIUPTOBUM PO3YMHOM TIAPOKCUAY Kaiilo abo HATpii0 3TiAHO 3
I'OCT 5476-80 «Macna pactutenbHbie. MeTOT onpeiesICHUs] KUCIIOTHOTO YUCTIay.

Ipunaau, o6aagHaHHS, MaTepiajM: TEXHIYHI Barv, KOHIYHA KOJ0a MICTKICTIO
150...200 cm3, 6roperka MicTkicTio 50 cM®, BoasHa GaHs.

PeaktuBu: 1 %-nuii cnuproBuii po3unH ¢enondraneiny adbo tumondraneiny, 0,1 M
posuur KOH a6o NaOH, seiftpansna cyminn cnupty Ta edipy®.

8 HeiftpasbHa cyMimn criupTy Ta edipy roTyeThesl Tak: CyMill 3 JBOX YacTUH JieTHIIOBOro eipy Ta ojHi€i yacTHHU
eTwioBoro cnupty Heitrpanizytore 0,1 M pozunnom KOH ab6o NaOH y mnpucyrHocTi m’sith  Kpareib
(enondraneiny (iHAMKATOP) 1O JI€Ib MOMITHOI 3MiHU 3a0apBIICHHS CyMIiIITi.
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TexHika BU3HAYEHHS — B KOHIYHY K0nOy, micTkicTio 150...200 cm® BigBaxyroTh
3...5 1 gocnigkysaHoi onii 3 TounicTio 10 0,01 r, gonarots 50 cM® HeliTpanizoBaHoi
cyminii eraHony W etwioBoro edipy (1:2) 1 300BTYHOTH BMICT. SIKIIO OJis HE
PO3YHMHUTHCS, TO KOJIOY HEOOXITHO MIAIrPITA Ha BOJSHIN OaHI 1 OXOJOIUTH [0
temneparypu 15...20°C. omarote 3...5 kpanens 1% cOupTOBOrO  pO3YMHY
dbenondraneiny 1 3a NOCTIHHOTO NEpeMIlIyBaHHS TUTPYIOTh MpoOy 0,1 H cnmupTOBUM
PO3YHMHOM T1JIPOKCHTY KaJlifo a00 HATPitO J0 MOSBU €J1a00-MaJHHOBOIO 3a0apBJIeHHS,
10 He 3HUKae npotsarom 30 c.

[TocnigoBHICTD AiM MiJ Yac BU3HAUEHHS KUCIOTHOTO YHCIA Xap4YOBHX JKUPIB
HaBeJIeHa Ha PUCYHKY 4.4.

KucnoTtae uncno (Mr/t ofii) po3paxoByrOTh 3a (HOPMYJIOIO:

561-K-V
K:ov = ?

m (4.1)
oe 5,61 — kinvkicmy NaOH ab6o KOH, wo micmumovcs 6 1 cm® posuuny konyeumpayii 0,1 n. et
MHOJICHUK € NOCMIUHUM He3aNedHCHO 8I0 8udy 3acmocosanozo nyey, K — koegiyienm nonpaexu 0o
0,1u pozuuny NaOH ab6o KOH; V—o06’em 0,1 n NaOH abo KOH, wo euxopucmanuti Ha
Helimpanizayilo GiNbHUX JICUPHUX KUCIOM 8 MACI HABAXCKU dicupy, cM>, M —maca 63amoi Ons
aHanizy Ha8adMiCcKu, 2.

3a KIHIEBUM pe3ysbTaT MPUHMAIOTh Cepe/IHE apuPMeTHUHEe TBOX MapajieabHUX
BHU3HAYE€Hb. 3pOOUTH BUCHOBOK IIPO SIKICTh XKHUPY 3a KUCIOTHUM YUCIOM

JlaH1 criocTepeXeHb Ta po3paxyHKIB 3alUCYIOTh Y MPOLECl BUKOHAHHS POOOTH
B Ta0I. 4.5.

Tabauys 4.5 — Pe3ynbmamu cnocmepedcenv ma po3paxyHKie 015 6U3HAUEeHHs KUCTOMHO20 YUCId
Hcupy

Hasga napamerpy 3HavYeHHS

Maca nopoxHb0i K001, mi, T

Maca xupy 3 Kos160t0, mz, T

Maca HaBa)KKH XKHUpY, m, T

0O6’em 0,1 M po3umHy JyTy, 1110 BUTPAYa€ThCs HA HEHTpai3alito
BiTbHUX JKHPHHUX KHCJIOT B XapuoBOMY Kmpi, V, cM°

Koeoiuient nompasku a0 0,1 H po3uuny nyry, K
Tutp 0,1 M po3unry NaOH a60 KOH, mr/cm® 5,611

Kucnotue uncno, X, M/t xxupy
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3...5 r Xupy 3BaxuTu 3 To4HIcTIO A0 0,001 r B KOHIYHY
kon6y Ha 150 cm®

nopnaTtu 3 6iopeTkun 50 cMm® HelTpanizoBaHOI CyMilli
eTaHony Ta etunosoro edipy (1:2)
(Ans po3YMHEHHS XuUpy)
BMICT peTenbHO nepemiwiati

nigirpitu konby Ha BoaAHiIn GaHi

oxonoauTtu konbdy ao temnepatypm 15...20°C

aopat 3...5 kpannaMm 1% cnNMpTOBOro po34YnHy
ceHondTaneiny

utpyBatm 0,1 H cnup'roauM- po3suynHoMm NaOH go nossu
cnabo-manuHoBoOro sabapeneHHs

Pucynok 4.4 — Cxema BU3HaYCHHS KACIOTHOTO YUCIIA XapPYOBHX JKUPIB

4.3.2 BuzHayeHHS WOHOr0 YHCJIA

HMonaHe uMcio —Ile MOKAa3HUK, IO XapaKTepu3ye HEHACHUEHIiCTh >KMPHHX
KHCJIOT, SIKi BXOJIATH 70 CKJIany XKUpPY. BU3HaueHHs HOMHOTO Yucia IPYHTYEThCS Ha
3MATHOCTI HEHACWYCHUX KUPHHUX KHUCIOT MPUETHYBATH MOJCKYIH TajioreHy (XJop,
OpoM, o) B yMOBaX, 3a SIKUX I peaKilis He CYMPOBOPKYETHCS 3aMIIICHHIM BOJIHIO
Ha rayioreH. Ha kokeH MoABIWHUN 3B'I30K BUTPAYAETHCS OJIHA MOJIEKYJIa TaJOTeHY.
TakuM YUHOM HOAHE YHCIO 3alCKHTh BiJ KUIBKOCTI €THICHOBHX (IMOIBIHHHUX)
3B’SI3K1B B )KHPHHUX KUCIOTaX: 3 iX 30UTBIIICHHSIM HOIHE YHCIIO 3POCTAE.

Kpim TOro, 4nm Oinibliie y >KUpi MICTUTHCS HEHACHYECHUX KUPHUX KUCIOT, TUM
TaKOXX BHUIIUM € Horo WomHe uuciao. PocnuHHI 0711i BHACHIIOK OUIBIIOTO BMICTY
HEHACUYEHUX J>KUPHUX KHUCIOT TIOPIBHSHO 3 TBAPMHHUMHU >KHPAMU MaIOTh OUIBII
BHCOKI 3HAYCHHS HOTHUX YHCEIL.

[lix tioonum uucnom po3ymitOTh KUTBKICTh I'paMiB WOy, IO MPUETHYETHCS J10
100 r sxupy. MoxnHe 4iCcI0 BUKOPHCTOBYIOTh /I BU3HAYCHHS BHIY XapYOBOIO XKHDY,
MOTO 3[aTHOCTI /10 BUCUXaHHS, pPO3paXxyHKY MOTPIOHOT KUIBKOCTI BOJHIO JUIsl MOTO
rigporeHizaiii. 3a BEIMYMHOO HOHOTO YKCIIa )KUPIB Ta O poOJIATh BUCHOBOK IPO
iX 34aTHICTH O PI3HOMAHITHUX XIMIYHUX MEPETBOPEHb, OCKIIBKA HEHACUYEHI KUPHI
KHUCJIOTH MOXYTb PUEJHYBATH KHCEHb IO MICIIO PO3PUBY MOJBIMHUX 3B’SI3KiB, 10
00OyMOBJTIOE TIPOIIECH 3TIPKHEHHS Ta BUCUXAHHS JKUPIB. Y TPOIIECI OKUCHEHHS JKUPIB
KUIBKICTh HEHACHUYEHUX KUPHHUX KHUCJIOT 3HIKYETHCA 1 SK HACHIJIOK 3MEHITYEThCS
HoHe uncio. 3MEHIICHHS HOTHOTO YKCIIa € TTOKA3HUKOM TICYBAaHHS JKUPY.
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Honane uncio a1 IesIKUX JKUPIB Ta O HaBeAeHO B Tabnwuils 4.6.

Tabauys 4.6 — Hoowne yucino 05 0esakux poCciunHuX onil | meapuHHUX HCupie

Bz xapuoBoro xupy  |Moxame uncio, % I
COHSIIITHUKOBA 125-145
co€Ba 120-140
& | ripunyHa 102-108
5 0aBOBHSIHA 102-117
OJINBKOBA 75-85
KYKypy/a3sHa 111-133
e SUTOBUYUH 32-47
= OapaHsumii 35-40
Bepmikose macio 30-50

Jlnst BU3HAYEHHS MOJHOTO 4YHMCa OJIM Ta KUPIB BUKOPHCTOBYIOTH JEKLIbKA
METOMIB, WO BIJAPIZHAIOTECS B OCHOBHOMY TaJIOTCHOBMICHUM pEareHToM, Ta
yMOBaMU MpoBeAeHHS fociiny. Halinommpenimumu Merogamu € Mmeto ['toous (i3
3aCTOCYBaHHSM HOJIHO-pTYTHOrO po3uuny), Kaydmana, Biiica, 'anyca, BoOypHa.
Tpu nepmmx 3 nepepaxoBaHUX METO/IIB € CTAHIAPTU30BAHUMU.

CraHgapTHI METOAM BU3HAYEHHSI HOJHOTO YKCIa MAalOTh MOPIBHSHO BUCOKY
TOYHICTh, IPOT€ BOHU € HENPUHUHATHUMHU y BUPOOHHYMUX yMOBAX BHACIIAOK iX
TPUBAJIOCTI, HEOOXITHOCTI CKJIAQHUX TOKCUYHUX Ta ACPIIUTHUX PEAKTUBIB, BUCOKOI
KkBaniQikalli BUKOHYIOUOTO MepcoHany. B 1boMy BIJHOIIEHHI € OUIbLI 3pY4YHHUM
memoo Mapeoweca, 3a SKUM BU3HAYEHHS MWOAHOTO 4YHCIA 3IIACHIOETHCS 3a
JIOTIOMOTOF0 HAJUIMIIKY CIIMPTOBOTO PO3YMHY Hoay (TOMY IO TOBHE HACHYCHHSI
MOABIMHUX 3B’SA3KIB BIAOYBAEThCS JIMIIE TOJI, KOJIM KIIBKICTh TaJOily € Ha
50...60% BuIIa 32 TEOPETHYHUIA).

BusHayeHHs HoAHOro yucJjga meroaom Mapromeca

3a TOYHICTIO OTPUMAHUX PE3YIbTATIB IIel METOJ MOCTYNAEThCS CTAaHAAPTHUM
MeToaaMm. Bin rpynmyemubca Ha peakilii HeHaCUYeHOI KUCIOTH KUPY 3 WOIHYBATOIO
KHCJIOTOIO, 110 YTBOPIOETHCSA 1T Yac B3a€MO/IIT OOy 3 BEIMKOIO KUIBKICTIO BOAH 3a
PIBHSIHHSIM:

I, + H,O S HI + HIO
Peakuis xxupy 3 HOHYBATOO KUCIIOTOIO B1IOYBA€ETHCS 32 HACTYITHOIO
CXEMOIO:
CH3(CH_2);CH=CH(CH2)7COOH + HOI — CH3(CH_);CHOH—CHI(CH_,);COOH
Hannumioxk ¥omy, 10 He NpPUEAHABCA, TUTPYIOTh TioCysibpaToM HaTpilo 3a
MPUCYTHOCTI IHAUKATOPA KPOXMAIO:
2NayS,03 + |, — 2Nal + NayS40¢

[IIo6 mi3HaTHCA TPO KUIBKICTh HOMy, SKa TpUETHANACS J0 HEHACHUYEHUX
KUPHUX KHUCIOT JOCTI/PKYBAHOI OJIli, CIIIJ TPOBECTH B aHAJOTIYHUX YMOBaX
KOHTPOJIbHUN Jochif (0e3 HaBaxku kupy). Pisaung mix kiibkictio 0,1 H po3unny
Tiocynb(aTy, BUKOPUCTAHOTO HA TUTPYBAHHS KOHTPOIBHOI Ta JOCTIAHOI MpoO, €
MOKA3HUKOM KIUJIBKOCT1 MOy, 3B’S13aHOT0 HaBaXKOIO JKUPY.
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Ipunagu, obaagHaHHSA, MaTepiajW: TEXHIYHI Ta aHANITHYHI Bark, Konba 3
nutihoBaHO TMPOOKOI MicTKicTIo 500 cM®, GropeTka MicTKicTio 25 cM®; MimeTKu
mictkictio 10, 15, 20 cm®, mipHa kon6a micTkicTio 100 cM®, BossiHA GaHs, TOMHHUK.

Peaxtusu: 0,1 H po3uns Tiocynsdaty, 0,2 H po3unH oy (25 r itoay y 1000 cm® 96%-
HOTO CIIUPTY), €TUIOBUM criupT, 1%-HUIl pO3UMH KpOXMAaJI0, TMCTHIHOBAaHA BOJIA.

TexHika BU3HAYCHHS — HAa TOMEPEAHBO 3BakeHe 3 TouHicTIo j0 00,0002 r
TOJMHHUKOBE CKJIO HAHOCATH JEKUTbKa Kpamenb (3...5) MOCHiKyBaHOTO XHUPY 1
3BaKyIOTh. OIyCKalOTh CKJIO 3 JKUPOM B XIMIYHUU CTakaH 1 JOJIal0Th CTOKpaTHY (3a
00’eMOM KUTBKICTh 96%-HOTO eranony). baxkano, mo0 maca >Xupy 3HaXOIUIach B
mexax 0,2...0,3 r, Toai KimbKicTh coupTy, o gogaerses cknane 20...30 em®. Cymin
HiIrpiBaloTh AJIs KPAIoro PO3UYMHEHHS Ha BOJASHIN OaHi 3a Temmnepatypu 45...50°C,
3aKpUBIIW CTaKaH FOJMHHUKOBUM CKJIOM abo ydamkoro IleTpi 1 mepemilryroun BMICT
KPYrOBUMH PyXaMH JI0 OTPUMAHHSI OJHOPITHOTO PO3YHMHY (0 3HUKHEHHS KHUPOBUX
KynboK). ami Bigmiprorots i3 Oroperku 20 cm® cnmproBoro posuuny homy (25T
KpHUCTAIYHOrO ¥oxy B 11 96%-Horo eraHoiy) i npummsaroTh mutiaapom 200 cm®
AUCTUIILOBaHOI BOAM. [li yac BHECEHHS BOAM CyMIIIl MOCTIHHO MEPEMINIYIOTh
CKJISTHOIO MAJIMYKOIO, MOTIM, 3aKpUBILIU CTAaKaH, 3JIMIIAIOTH Y CIIOKOI Ha 5 XB., MiCIA
YOro BIATUTPOBYIOTh HAJUIMIIOK MOy, IO HE 3B’513aBCS 3 HEHACMUYEHUMHU KUCIIOTaMU
0,11 po3unHoMm NayS;03 3a npucytHocTi 1%-HOTO PO3YMHY KpOXMAIIO 0
3HUKHEHHSI CHUHbOro 3a0apBieHHs. [locnmigoBHICTH Jiii HaBeJeHa Ha CXeMi
pucyska 4.5. [lapasienbHO NOpPOBOASATH KOHTPOJABHUU jocimi (0e3 xupy) 31
36epeKeHHsAM BCiX YMOB OCHOBHOTO nociifay. Momae uncio (B T Ha 100 T %upy abo B
%) pO3paxoBYIOTh 3a (HOPMYJIOIO:

. V-V)-K-0,01269
Nu= x 100%

m (4.2)
de V—06’em 0,1 n pozuuny NazS;03, sumpauenozo na mumpyeanHs 6 KOHMpoNbHOMY 00C1ioi cM®,
Vi—06’em 0,1 u pozuuny miocyroghamy, wo eumpauacmocsi Ha MUMPYSAHH OCHOBHO20 O00CIIOY,
em®; 0,01269 — xinbkicme o0y, wo eionosioae 1 e 0,1n miocynvpamy, e; K — nonpasxosuti
koeghiyienm 0o 0,1 H po3uuny miocynvgamy,m — Maca HABANCKU HCUDY, 2.

JlaH1 criocTepekeHb Ta PO3pPaxyHKIB 3aMUCYIOTh Y MPOIECi BUKOHAHHS pOOOTH

B Tabwuili 4.7 1 poOISATH BUCHOBOK PO AKICTH KUPY 32 HOJTHUM YHCIIOM.

Tabnuya 4.7 — Pezynvmamu cnocmepedicenb ma po3paxyHKie 0l GUSHAYEHHS UOOHO20 YUCILA HCUPY

Hasga nmapametrpy 3HavYeHHS

Maca nopoxHboi Koja0u, my, T

Maca xupy 3 Konboro, mz, T

Maca HaBaXKH XHpY, m, T

Kinekicts 0,1 H po3unny Tiocynabdary NaxS203, 1110 BUTpadaeThest Ha
TUTPYBAHHS [ Yac TPOBENEHHS KOHTPOIBHOTO A0chiny (6e3 xupy), V, v’

Kinbkicts 0,1 H po3uuny Tiocynbdary Na2S;03, o Ipopearysana 3 ;KHPOM, CM°

Kinekicts 0,1 H po3unny Tiocynbdary NaxS203, 1110 BUTpadaeThest Ha

TUTPYBAHHA HAAJIUIIKY fIOIIy iCIISt MnpueIHaHHA Horo 1o KUpy, Vl, CM3

[TorrpaBkoBmii koedirieHT 10 0,1 H po3unny Tiocyabdary Na2S203, K

Honne uncio, U.u., % Iz
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0,2...0,3 r xmupy 38axMTM 3 TouHicTIO o 0,001 r Ha
rOAMHHHWKOBE CKNO

OMYCTHTH CKIO 3 XHPOM B XiMIYHHMH CTaKaH i 4o4aloTb
CTOKpaTHY (32 06’emMoM) KinbKiCTb 96%-HOro po3ynHy
etaHony (=20...30 cm?)

nigirpiTw konby Ha BogAHIK 6aHi 3a TEMNEpPaTypH
45...50°C, 3aKpHBILM CKNAHKY rOAMHHUKOBHUM CKINOM
Ta NepeMilllyroyM BMICT KONDKM KONOBMMM pyxamMu Ans

KpPaworo po34YyMHEHHA XHPOBHX KyNboK

OXONOgMTH KONby N0 KIMHATHOI TEMNEpaTypu

popnat 3 Groperxm 20 cm® mu?rosoro PO3YMHY Woay
(25 r kpucT. wogy B 1000 cm® 96%-Horo eTaHony)

noaa™ 3 ymninapy 200 cm® gucTMNBLOBaHOI BoaM 3a
NOCTIMHOTO NEPEMIllYBaHHA CKNAHOIO NANMYKOK

33KpHMTH CTAKaH | 3anNMILMTH Y CNOKOI Ha 5 X8

TUTPYBAaTH HAQTMLLIOK ibny, WO He 3B’A3aBCA 3
HEHACHYESHUMM XMPHUMM KMcnoTamu 0,1 H pOSYMHOM
Na,S;0; oo nossu cnabko-xoBTOro 3abapeneHHs

popa™ 1cm® 1°/o-nor6 PO3YMHY KPOXMano

TMTPYBaTH 40 SHMKHEHHS! CHHBOTO 3abapBneHHs

Pucynoxk 4.5 — Cxema BU3Ha4YCHHSI HOTHOTO YHCIIA KUPY METOI0M Mapromieca

4.3.3 PeppakTOMeTPUYHHI MEeTO BU3HAYEHHS HOHOT0 YHCJIA

Ilern MeTon mae 3MOry BU3HAYUTH MOJHE YHWCIO 34 MOKAa3HUKOM 3aJIOMIICHHS
oqii. HeoOxiHOIO yMOBOIO Jisi OTPUMAaHHS BIATBOPIOBAHOCTI PE3YJbTATIB Ta iX
KOpeJslii 3 JaHUMH, OTPUMaHUMM 3a JOMOMOTOI XIMIYHHMX METOMIB, € CYBOpE
JOTPUMaHHS TEMIIepaTypH IIiJl 4Yac 3aMmipy IMOKa3HUKA 3aJIOMJIECHHs. Bu3HaueHHs
MOKa3HUKa  3aJIOMJICHHS  3A1MCHIOIOT, Ha  pedpakromerpi  UPD-454b52M
(pucynok 4.6). Bennuuny #ognoro uucna (B T Ha 100 T XKupy) OOYHCIIOIOTH 3a
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(GopMyI010, B Ky MiICTABIAIOTH CEPEHIO BEIMUYMHY MOKa3HMKA 3amoMiueHHs (n3’),
OTpUMaHy AJIs JBOX HapajesbHUX Npoo:

. (n2® —1,4595) - 100
Nu.=
0,0118 4.3)

Pucynok 4.6 — Pegpakromerp UPD-45462M

4.4 KoHTPOJIbHI MUTAHHS
1. Slke 3HaYEHHS )KUPIB Y XapuyBaHH1 JOJUHU?
2. JlaiiTe BU3HAUCHHS JIiIiaM Ta Ha3BiTh iX Ki1acudikariro.
3. SIky OyZI0BY MalOTh allMIITTIIIEPUHU?
4. SIki KMpHI KHUCIIOTH 1 SKOTO CKJIaJy BXOASATh IMEPEBAXKHO 0 CKIATy
TBAPUHHUX >KUPIB, a AKI — JI0 CKJIaay POCIUHHUX?
5. SIke 3HaYeHHs AJI1 OPraHi3My JIFOJMHH MOJIHEHACUYEHUX KUPHUX KHUCIIOT?
B sixkux nmpogykTax BOHU MICTATHCS?
6. Ha3BiTh pedoBUHHU, IO € CYIMYTHIMH TITIIIEPUJIAM.
7. SIx knmacuikyroTh XapuoBl KUPH?
8. Ha3BiTh 0CHOBHI (hi3MKO-XIMI4HI MOKa3HUKH KUPIB Ta JalTe IM BUZHAUYCHHSI.
9. SIxi GioximiuHi 1 (hI3UKO-XIMIUHI 3MIHM BiIOYBAIOTHCS B KUpaX IIiJ[ Yac
iXHBOTO 30€piraHHs?
10. Ik 1 3a AKUX YMOB BiI0YBa€ThCA TIAPOIITUYHE PO3IICTIICHHS KupiB? ki
MPOAYKTH NP IIbOMY YTBOPIOIOTHCS?
11. SIxi OKMCHIOBaJIbHI TPOLIECH B1AOYBAIOTHCS B KUpPAX?
12. SIxi € crazii ncyBanHs xupiB? Ha3BiTh 1 0XxapakTepu3yure ix.
13. ki nmporiecu BiAOYBarOTHCS i 9ac TEPMIYHOTO PO3KIIaIaHHS KUPIB?
14. Sk xnacudikyroTh 0JIi1 32 3AaTHICTIO 10 BUcuXaHHs? HaBeaiTe nmpukiaau.
15. 3a A0MOMOT00 KOTO METOIy MOKHA BU3HAUUTH KUCIOTHE YUCIIO KUPIB?
16. Ha 4omy rIpyHTYyIOTbCS METOAM BHU3HAUYEHHsA HoaHoro uucia? Ha3siTh
OCHOBHI CTaHJIapTHU30BaHI METOIW BHU3HAYCHHS HOIHOTO 4ucia. Ski BOHHU
MarOTh TIEPEBAru Ta HEJOIKH?
17. OnumniTh TEXHIKY BU3HA4YeHHs HOJHOTO 4YHCIa 3a JOMOMOTOI0 METOIy
Mapromureca.
18. [lopsimok BU3HAUYEHHS HOJHOTO YKCIa IPUCKOPEHUM PePpaKTOMETPUUHUM
METOJIOM.

94



Jlabopamopna poooma Ne 5
MeToau BU3HAYEHHS MACOBOI YACTKH KUPY B Xap4YOBHUX NPOAYKTAaX

5.1 Meta pob6oTn

TEOPETUYHO PO3TIASHYTU XJOPOGOPMHUN EKCTPAKIIHHUN METON IS
BHU3HAYCHHS MAacOBOI YaCTKU XHUPY B XapUYOBHX MPOAYKTaX, BU3HAUUTU
MacoBy 4YAacTKy JXHPY B TMeuuBi Ta 3M00HMX BHpoOaxX NPUCKOPEHUM
pedpaKTOMETPHYHUM METOJIOM; TOPIBHATH PE3yJIbTaTH OCITIIKEHb 3
JAHUMH TaOJWIlhb XIMIYHOTO CKJIQJy XapyoBHX IIPOAYKTIB, 3pOOUTH
BUCHOBOK ITPO AKICTh IOCTIKYBAaHUX MPOTYKTIB

5.2 TeopeTruuni BizomocTi

Sk yxe 3a3HaYANIOCh BUILE KUPU BITHOCSITHCS 10 HAMBAXIIMBIIIMX CKJIaJ0BHUX
Xap4yBaHHS JIOAMHU. 32 PaxyHOK €HEPreTUYHOI I[IHHOCTI KUPIB, LI0 BXOASTH IO
CKJIaJly XapyoBOI'O paIlioHy, opraHizm irojuHu mokpuBae g0 30% ewneprii, sika
BUTpAyYa€ThCsA. XapyoBa LIHHICTh KUPIB BU3HAYAETHCSA IX CKIJIAJIOM, 3aCBOIOBAHICTIO
Ta HASBHICTIO B HUX TaK 3BAaHOI HEXHUPOBOI (hpakiiii — KUPOPO3UYMHHUX BITAMIHIB,
dbochaTuaiB, CTEpHHIB.

[lepm HIXXK OCBOIOBATM METOAM aHAII3y XapuyOBUX MPOIYKTIB Ha BMICT >KHPIB
BapTO AI3HATHUCA, SIKI )KMPU BUKOPUCTOBYIOTHCSI B XapYOBIM MPOMMCIOBOCTI Ta iXHI
OCHOBHI1 XapaKTEPUCTUKH.

KITACUDIKAIIIA TA XAPAKTEPUCTUKA XAPUYOBUX KUPIB

Kupu knacu@ikyroTh 3a MOXOKEHHSIM Ta KOHCUCTEHII€r0 3a 18°C.

3a MOXO/KEHHSAM: POCIMHHI; TBAPHUHHI; KOMOIHOBAaHI.

3a KOHCUCTEHIII€IO:

— TBapUHHI KHPU TOJAUIAIOTH HA PIAKI — KUPU MOPCHKUX TBapuH Ta pPHO;
TBEp/Il — BEPIIKOBE Maciio, OapaHs4uii, SJOBUYMM, CBUHSIYMN >KUPU Ta KUP
CIBCHKOTOCTIONAPCHKOT MTHIII;

— POCIMHHI XUPHU TOJAUISIOTH Ha PIAKI — COHSIIIHUKOBA, OJIMBKOBA, JUISHA,
KYKypyI3siHa OJii; TBep/l — Kakao-Macjo, KOKOCOBa OJisl, NaIbMOSApOBa Ta
najgbMOBa 0Jii (OTPUMYIOTH 3 SIAEp MIOAIB a(pUKAHCHKOI Ta AMEPUKAHCHKOI OMIIHUX
najabM, BIANOBIIHO, TPECYBAaHHSAM Ta €KCTPAKIIIEIO);

— KOMOIHOBaH1 JKHpU MOAUISIIOTH HAa TBEPJAl — MaprapuH, KyJiHapHI Ta
KOHJUTEPCHKI )KUPH, POCIIMHHE CAJIO; P1JIKI — XJI1I00NEKApHUN KUP.

B 3anexHOCTI BiJ NPU3HAYEHHS 1 BUKOPHUCTaHHS NepeBary HaJgaroTh ado
piakuM, abo TBEpAUM >kHpaM. TBepal 3a KIMHATHOI TeMIEpaTypi >KUPU € OLIbII
I[IHHOT CUPOBHHOIO Y XapuOBUX BUPOOHUIITBAX.

TBapuHH1 XKUpPW MOIUISIOTH HA JIBI TPYNU: JKUPU HA3EMHHX TBapHWH Ta >KUPHU
MOPCHKUX TBapHH 1 puo.

Jlo ckmamy SKMpIB HAa3eMHUX TBapUH BXOJATh TPUTTIIEPUAN HACHUCHUX
KupHUX KUCIOT (40...60% Bia 3aradbHOTO BMICTY JKMPHUX KHCIOT), HEHACUYCHUX
KHCJIOT, @ TaKOXK (HalyacTille) nojiHeHacCuYeHa 0JIeTHOBA KHCIIOTA.

JKupHOKMCTOTHHI CKIIaJl KHPIB MOPCHKUX TBApHWH 1 pUO € 1HIIM — Yy HHOMY
IUJIKOM TEpeBaXKaroTh ToJiHEeHacuueHi >kupHi kuciaotu (mo 70...80%), sxi €
BKJIUBUMU 010J10T1YHO-aKTUBHUMH PEUOBHHAMMU.

95



Cnocob6bu Mmoaudikamii XupiB

3a IONOMOro0 MEeBHUX MOAM(IKAIINA XKUpaM MOXKHA HAJAaTH BIIACTUBOCTEM,
BIIMIHHUX BiJ iX MPHUPOJHUX BIACTUBOCTEH — HANPUKIIAJ, 3MIHUTH KOHCHUCTEHIIIIO,
TEeMIIEpaTypy MJIABJICHHS.

MoaudikyBatyu KMpH MOKHA HUISIXOM (DpakUiiHOI KpUCTali3alii 3a pi3HUX
TEeMIepaTyp; TiAporeHizauiero; mnepeerepudikamiero. JlBa ocTaHHi crnocoou
B110YBaIOTHCA 31 3SMIHEHHSIM T'PYIIOBOT'O CKJIaAy TIIIEPHU/IIB.

Tak nusxoM (pakiiiHOi KpUCTai3alii 3a pi3HUX TEMIIEPaTyp 3 SJIOBHYOTO
abo0  OapaHS4oOro J>KUPIB  OTPUMYIOTH  OJIC-OMJIb  (OJICONMPOAYKT),  SKHUM
BUKOPHUCTOBYETHCS 0€3MOCEPETHBO Y 1Ky Ta y BUTOTOBJICHHI MaprapuHy.

Cytb mporecy ¢pakuiifHOi KpucTaiizaiii 3a pi3HUX TeMIlepaTyp IMOJsrae y
TOMY, 110 B1I0YBa€ThCSA MOCTYIOBE OXOJOJKEHHS OKpEeMHUX (Ppakiiii BUTOIUIEHOIO
xupy. Ilo mocsruenni Ttemmepatypu 30..32°C tyrommaBki ¢pakiii KupIB
BIJIOKPEMJIIOIOTh MPECYBAaHHSM BiJ JieTKOIUIaBkux (pakuiil. o cknamy ose-oins
BXOJTH 01151 45% HeHacuyeHuX 1 NpuOIN3HO 55% HACHUYEHUX KUPHUX KUCIOT. Bin
€ JIETKO3aCBOIOBAHUM MPOAYKTOM JIJIsl OPTaHI3MY JTFOIHHU.

TemnepaTypa MaaBiICHHS € BaKIMBUM MOKa3HUKOM BIIACTUBOCTEH JKHUPIiB: YUM
BOHA HW)K4Ya, TUM KHP JIETHIE 3aCBOIOETHCS JIIOJCHKUM OPTraHi3MOM 1 BOJIOAIE OLTbII
BHCOKMMH CMaKOBHMH BIIACTUBOCTSAMHM, OCKIJIbKM HE 3aJIUIIA€ CAJUCTOTO MPUCMAKY
IiCJIs BXXUBaHHSA. AJle Ay’e HU3bKa TeMIepaTypa IUIaBJICHHS TaKOX HE € 3pyYHOI0 —
BUpPOOU, BUTOTOBJIEHI HA TaKOMYy >KHp1, Tiplie 30epiraroThCs 1 BTpayaloTh CBIii
TOBapHUN BUTJIAJ 32 MIABUILIECHHS TEMIIEPATypy HaBKOJIMILIHBOTO CEPEAOBUIIA.

TBepai xupu (TBapuHH1) 1 PiJIKI KUPHU € TPUTIIILEPUIAMHU, Y CKIIAJl TEPIIUX
NEepPEeBaKalOTh HACHYEHl JKUPHI KHUCIOTH, y CKIAJl JpYr'HX — HEHACHYeHl, Ta
MEePETBOPIOIOYM HEHACHYEHI KHUCIOTH B HAacW4YeHi (T1IporeHizallisi), MOXKJIUBO
3MIHUTH KOHCUCTEHII1}0, TEMIIEpATypy IJIABJICHHS Ta 1HII1 BIACTUBOCTI )KHUPIB.

OtpumaHuil y Takuil crnocid TBepAuM >XKHP HA3UBAIOTH cajoMacoM (BIH €
OCHOBHOKO) CHPOBUHOIO JJii BUPOOHULTBA MaprapuHy, KOMOIHOBAHHUX JKHPIB,
cHenlajJbHuX KUPIB), @ caM MPOLEC MEPETBOPEHHS XKUPY 3 PILAKOrO Yy TBEPAHM —
rApOTeHi3ali€ro.

[Tporec nepeerepudikarii — e TEXHOJIOT 1S OJICp>KaHHS ecTepiB
(TpUrminepiiiB) MNEPEeMIIICHHSIM 3aJUIIKIB >KUPHUX KHCIOT BIJI MOJEKYJ PIIKOrO
KUPY JO0 MOJIEKYJ TBEPJIOTO KHUPY, a00 MEPEeMIIIeHHS TaKWX 3ajUIIKIB BCEPEIUHI
MOJICKYJIM Tpuriinepuay. Bim Takoro rmepeMilieHHsS YTBOPIOIOTHCS —3MilllaH1
TPUTIILEPUAN Ma3koi abo TBepnoi KoHcucTeHIH. [lepeerupidikoBani xKupu
BUTOTOBJISIIOTh 3 CyMilled cajgomacy Ta oiii abo cymimii cajgoMacy, omii Ta
TBapUHHUX JKUpIB. 3ajJeXHO BiA  peUENTypd, TeMIeparypa  IUJIaBJICHHSA
nepeeTpudikoBaHUX KUPIB KOJIMBAETHCS Yy Mexkax 17-35 °C.

TBapuHHI TONJNEH] XUPHU

Jlo rpynu ">KupiB TBAPUHHUX TOIUICHUX'" HAJIEKATh KUPU HA3EMHUX TBApHUH.
Ha#iGiab111 mupoko BUKOPUCTOBYIOTH SUTOBUYWH, CBUHSYNHN, OapaHIuuil )KUPU.

CHpOBHHOIO 111 BUPOOHUIITBA TBAPUHHUX TOIUICHUX JKUPIB € )KUPOBA TKAHUHA
(kup-cupenlb) Ta  KICTKM  BEJIMKOiI  poraToi  XymoOW, CBHWHEH, OBEIlb,
CLITBCBKOTOCIIOIAPCHKOT MITHUII. SAKICTh XKUPY-CUPIIO 3aJIE€KUTh BlJ BrOJOBAHOCTI Ta
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BIKy TBapuHU. Buxim kupy-cupiio konumBaeTbes y mexax 0,4-7% >xuBoi macu
TBApUHHU.

Kup-cupenib NOAUISAIOTH HA JIB1 TPYIIH:

— I rpyna — miamkipHuii, HaBKOJOHUPKOBUM, HABKOJOCEPIIEBUM, OOpPI3KHU
CBIXKOTO caJia ToIIO ( 3 Ii€l TPYITH BUTOTLUTIOETHCS OLIbIIIE KUPY B/C);

— Il rpyna — >xup NUTYHKY, KAIITKOBUH, YKMPOB1 OOPI13KH TOIIIO.

ButoruieHHs1 371HCHIOETBCA HaA CHEIIaJIbHOMY OOJagHaHHI MOKPUM 1 CyXHUM
criocobamu. Moxputi cnoci6 — CApOBAHA TIOCTIMHO KOHTAKTY€E 3 BOAOI0 a00 TMaporo,
BHACJIIOK YOTO YTBOPIOIOTHCS KHUP TOIUICHUH, OynbpiioH, mkBapa. [lig dac cyxoco
cnocoby umMONI08anHs CUPOBHHA KOHTAKTYE 3 HArpiTOI0 TMOBEPXHEIO amaparty,
BHACJIIOK 4YOTO YTBOPIOIOTHCSA JKUp 1 INKBapa. s ojepskaHHS XKHUpPY 3 KICTOK,
CUPOBHHY COPTYIOTh, IIPOMHUBAIOTH, MOJAPIOHIOIOTH 1 BUTOIUIIOIOTH 3 HEl KU i
BIUTMBOM TapH, TUCKY, CTPYMY BUCOKOI YaCTOTH 1 T.II.

Opep>kaHi TBapuUHHI TOIUIEH] JKUPU BIJOKPEMIIIOIOTH BiJl IIKBapH, OYJIbHOHY,
BUIBHUX JKUPHUX KHUCJIOT Ta 1H. JOMIIIOK BIJICTOIOBaHHSIM, (UIBTPYBaHHSM,
cernapyBaHHAIM, HelTpam3aniero. Jlekomu s 30epekKeHHs XapuoBOi IIHHOCTI KUPIB
1 TIABMIIICHHS CTIMKOCTI A0 30epiranHs, iX oOpoOJIII0Th aHTUOKUCTIOBAYaMHU.

Ha sikicTh roTOBOTrO KUpPY BIUIMBAE TeMIlepaTypa Horo BUTOILTIOBaHHS. Tak,
KUPHU BHUIIOTO COPTY OTPUMYIOTH 3a Temmeparypu 65..70°C. pyra daza
BUTOIUTIOBaHHS 3a TemmepaTrypu 75...95°C mae xup 1 copTy. 3ainummikoBuil >Kup 3i
IIKBapy BUTOIUIIOIOTH B aBTOKJIaBax npu Temneparypi maibxke 120°C ta tucky 0,20-
0,22 MIla. Tak OTpUMYIOTh >KMPH HU3BKOI SKOCTI: 301pHUI a00 TEXHIYHUU.

3a 010JI0T1YHOIO LIHHICTIO TBAPWUHHI TOIUIEH] )KUPHU MOCTyHaroThbes oM. Lle
3YMOBJIEHO MEHIIMM BMICTOM: MOJIHEHACUYEHHUX >KUPHUX KHUCIOT;, BITaMiHy E;
BiTaMiHy A; BIACYTHICTIO (ocdoiimiaiB (JEUUTHUH); MEHIIOK 3aCBOIOBAHICTIO
(73...65%, npotu 95...98%-H0i 3aCBOIOBAHOCTI OJIii1).

Cepen TBapMHHUX TOIUICHUX >KUPIB HAWBUILY OI1OJOTIUYHY I[IHHICTh Ma€
CBUHSYMH JKHP, OCKUIBKM BIH MICTUTh OI1JIbIIIE HE3aMIiHHOI JIIHOJEBOI KHCJIOTH,
BiTaminy E, Mae HaliHmxk4y Temmeparypy TOIUIGHHS W 3acBOIOEThCs Ha 96%.
CBUHSYMI KU — €EIUHUNA 3 yCIX TBApUHHUX >KHUPIB € HAOMKEHUM M0 "ifeabHOI
dbopmynu kupiB", 30aJaHCOBAHICTh >KUPHOKHUCIOTHOTO CKJIAny VY SKIM CKiIagae
70%:30% HeHacHueHUX Ta HACUYEHUX KHUCIOT, BIAMOBIAHO. Haliripiie 3acBOIO€ThCS
snoBuunil (84%) ta Gapansuuit (73%) xupu. TemriepaTypa TUIaBJICHHS SJIOBUYOTO
xupy — 40...51°C, 6apansdoro — 44...45°C.

Maprapun

Maprapun ((ppani. — "nepiuna') — crieniagTbHO BUTOTOBJICHUN XapuOBUH JKHUP,
MOAIOHUI 0 BEPIIKOBOIO Macia 3a CMakKoM, KOJIbOPOM, apoMaTOM, KOHCHUCTEHIII€O,
CTPYKTYpOr0. MaprapuH € BUCOKOUCIIEPCHOIO €MYJILCIIO JKUPY Y BOAHIHN (a3i. Bmict
XKUpPY y Mapraputi csrae 82%, Bosnoru — He Ouibiie 17%, ByrineBoxiB — 1%, Oinka —
0,3%, 3acBoroBaHicTb 94-97%.

Maprapud  mHUPOKO  BUKOPHUCTOBYIOTH y  XxyiOomekapcbkomMy — Ta
KOHJIUTEPCHKOMY BHUPOOHMIITBI, a TaKOX OE3MOCEpEeNHhO B 1KYy SK 3aMIHHUK
BEpUIKOBOr0 Macia. B maprapuHi >KMpOKHCIOTHUHN CKJIaJ 1 IPUPOAHI O10J0T14HO-
aKTHBHI PEUYOBHMHU MOJICIIOIOTHCS: MaprapuH 30aJ1aHCOBYIOTh 32 KUPHO-KHUCIOTHHM
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CKJIaZioM, 30aravyroTh O10JIOTIYHO-aKTUBHUMHU pedoBUHamu, BiTaminamu A, E, K, -
KapoTHHOM, (pocdoutimigamu.

OCHOBHOIO CKJIaJJOBOIO YaCTHMHOIO MaprapuHy € cajlioMac, OTPUMAaHHUN B
pe3yabTaTi TiporeHisamii ojii abo mepeerpudikaiii kupiB. Kpim camomacy 1o
peLenTypyu MaprapuHy BXOJSATh: PIAKI POCIWHHI 0Jii (COHSIIHUKOBA, KYKYpYI3sHa,
coeBa); nepeeTeprdiKoBaH1 KUPH; TBAPUHHI XUPU (STIOBUYUHN, CBUHSYNN, BEPIIIKOBE
Macjio); MOJIOYHI MPOAYKTH (y T.4. CyXl, KHCIOMOJIOYHI1); CUIb, IIyKOp, JHMOHHA
KHUCJIOTa; OapBHUKY (HAYACTIIIE — -KapOTHH); EMYyJIbraTOpH, apoOMaTU3aTOPH.

B 3amexHOCTI Bii BHKOPUCTaHHS MaprapuHd MOMAUISIOTh Ha Taki TPYIU:
OyTepOpoaHi OpyckoBi; OyTepOpOaHI M’AKI TOJIMIIEHOI $KOCTi, CTOJIOBI; s
MIPOMUCIIOBOT IEPEPOOKU Ta TPOMAJICHKOTO XapuyBaHHSI.

Maprapunu A TpOMHCIIOBOI MEepepoOKH y PO3APIOHO-TOPTIBEIbHY MEPEKY
HE HAJXOJATh, 10 HUX HAJEXKaTh: MaprapuH Ui XJ1100meKapcbkoi MPOMUCIOBOCTI;
MaprapuH JJisi KOHJIUTEPChKOI IMPOMHCIOBOCTI (KOHIUTEPCHKUM BEPIIKOBHIN);
MaprapvH KOHAMTEPCHKUW [JIs IUJIACTUHYACTOrO TICTa; MaprapuH Oe3MOJIOUHMIMA
BUIIIOTO Ta [-ro copTiB.

Cepen (¢i3uko-xiMiuHI TMOKa3HUKUA SKOCTI MAaprapuHiB, sIKI HOPMYIOTHCS €
MacoBi yactku xupy (60-82%), kyxonnoi comi (0,2-0,7%), Bosorm Ta JETKUX
pedyoBuH (17-40%), xucnotnicts (1,5-2,5), Temmepatypy Toruienns (27-35°C).
OOMeXyIOTh KITBKICTh KOHCEpBaHTIB (Oen3oiHoi kuciotu — 0,1%; ackopOiHOBOI
kuciiotd — 0,06%), BaKKMX METaiB Ta KOHTPOJIOKOTH MIKPOOI1OJIOT1UHI MOKA3HUKH
(xomdopmu BI'KII, caneMonenu, IpixK K1, IBUIEB] TPUOH TOLIO).

Kupu xoHauTEpChHKi, XA100N€KapChKil, KyJIlHapHI

Kupwu 1iei rpynu — 1ie 6e3Bo1Ha (6€3 BOAHO-MOJIOYHOT (pa3n) CyMmilll cajiomacy
3 paiHOBAaHUMH OJIISIMU, TBAPUHHUMU TOTUICHUMH, IepeeTepr(iKOBAHUMH KUPAMHU.

B 3anmexHocCTi Bi NpU3HAYEHHS 11 KUPU MOXKYTh MICTUTH Taki JOOaBKH, K
dbochaTuaHuit KOHIIEHTPAT, OAPBHUKHU, ApOMATU3aTOPU, AHTUOKCUAHTH, BITAMIHH.

XKupu naHoi rpynu OTpUMYIOTh TaK caMo K 1 Mapraput, ajie 0e3 peTeabHOro
€MYJIbI'yBaHHS — TOMY, L0 NPOAYKIis SABJIsI€E COO0I0, B OCHOBHOMY, KHPOB1 CYMIIIII.

Kyninapui orcupu, Ha BIAMIHY BIJ MaprapuHy, MICTSTh MEHIIE BOJIOTH (10
0,3%), 6inbmie xkupiB (99,7%), meHmie O10JOTIYHO-aKTUBHUX PEUYOBUH (BITaMIHIB,
HEHACUYECHUX JKUPHUX KHUCIOT). Temmeparypa IJIaBJICHHS IUX JKUPIB MepedyBae y
Mexax 26...36°C, 3acBoroBaHICTh — 96,5%. BHKOpHUCTOBYIOTH iX IS CMaKeHHSI
MIPOAYKTIB OCHOBHHM CIIOCOOOM 1y (hpHUTIOPI.

Konoumepcwki sorcupu:

—HUp TBEPAUNA KOHIUTEPCHKUM — MepeeTepuikoBaHUl KUP 3 BHUCOKOIO
TeMIepaTyporo IiaBiaeHHs — 10 45°C; 1eil )Kup BUKOPUCTOBYIOTh Il BUTOTOBJICHHS
’KUPOBOI I11a3ypi;

— WP KOHIUTEPCHKHH Mg BadeabHUX 1 MPOXOJIOIKYBAILHUX HAYMHOK —
MictuTh 20...40% KOKOCOBOT a00 MajbLMOBOI OJii 1 caloMacy MaJioi TBEPAOCTI; Mae
MIACTUYHY KOHCUCTEHIIIIO;

— WP KOHIUTEPCHKUU JUIA IIyKEPOK 1 XapuyoBHX KOHIICHTPATIB 3
TeMIiepaTyporlo miaasiaeHHs 35...37°C; Mae TBepAy KOHCUCTEHIIIIO.

Kup piokuii ons xaibonekapcokoi npomMucio8ocmi — BATOTOBIIAIOTh 3 CYMIIII
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oxii 1 camomacy (87 x 13%) abo Tinpku 3 mepeeTepriKOBAaHOTO POCIHMHHOTO KHUPY.

Di3uK0-XIMIYHI TTOKa3HUKU KOHJIUTEPCHKUX JKHUPIB, 110 HOPMYIOTHCS: MacoOBI
yacTKu *Kupy (He MeHiie 99,7%), Bonoru Ta jeTkux pedoBuH (He Ouibiie 0,3%),
kucnotHe uncio (0,4-0,8%), Temneparypa TomieHus (26...36°C). HopmyeTbcst Takox
BMICT aHTHOKCH/IAHTIB (SIKIIIO BOHM JIOJAI0ThCS) Ta IECTULIUIIB.

MACOBA YACTKA XHNPY B XAPYOBUX I[TPOLAYKTAX

Penentypu BupoOiB Xap4yoBOi MPOMHMCIOBOCTI MICTSATh pPI3HY KUIBKICTh
KUPOBUX MPOAYKTiB. TOMYy BH3HA4YCHHS BMICTY XHUPY BXOAUTH JO CTAaHAAPTIB 3
OLIIHKH SIKOCT1 TIPOYKTIB.

KonTponb 3a BMICTOM XHUpy B XJI1000YJIOYHUX Ta KOHIUTEPCHKUX BUpPOOAX
3MIACHIOETBCS JIBOMA METOJAaMH: BHYTPIIIHHOBUPOOHWUYMI KOHTPOJb, SKHUU
3MIIACHIOETHCS. a00 MUIAXOM KOHTPOJBHUX 3Ba)KyBaHb KHUPY, 110 BHOCUTHCA B TICTO,
a00 3a aHaJi30M TICTa Ha BMICT XKHPY NMPUCKOPEHUMHU METO/aMHU aHami3y, 1 KOHTPOJb
rOTOBUX BHUPOOIB IUIAXOM BHU3HAYEHHS B HHUX BMICTY JKHPY METOJaMH,
nependoadyeHuMu ['OCT 5668-68 «Xnme6 u xmebo0ynouHble wu3aenus. MeToabl
ompeJeieHUs MacCOBOM JoJKM >kupa». JlJisi BHU3HAYEHHS MAcOBOi YaCTKU >KUPY
CTaHJapT Mependavyae TPU METOJlAa: EKCTPaKUIMHUA 3 TOMepeaHIM TiapoJizoM
HABAXKKH; €KCTPaKIIMHO-BaroBui 1 pepakToMEeTpUIHUH.

Excmpakyitinuti memoo 3 nonepeoHim 2ioponizom HaBaXKU € apOITpaKHUM
METO/IOM, BIH IPYHTYIOTBCS Ha EKCTPAaKIi >XHUpPY XJIOpohOopMOM 3 HACTYITHUM
BU3HAYEHHSM KUIBKOCTI CYXOI'O 3aJUIIKY, OAEP>KaHOTO MICHs BIATOHKM PO3YMHHHUKA
Ta BHCYIIYBaHHS HAaBAXKH €KCTPAKTY.

Ilpuckopenuii ekcmpakyitino-6a2o6uti Memoo TPYHTYEThCA Ha J1i OE3BOIHOTO
kapOonaty Hatpito (Na,CO3) Ha 3pa3ok, 10 aHATI3YEThCS, EKCTPAryBaHHI KUPY B
cHenlajgbHIi CTYMI — eKCTPAKTOpl 3a IHTEHCUBHOTO PO3TUPAHHS B OpPraHIYHOMY
PO3UMHHUKY (XJI0poopMi) 1 PiabTpallii pO3UKHY 1]l HATHITAHHSIM NOBITpsi. MacoBy
YaCTKy KUPY BU3HAUAIOTh 3BAXKYBAHHSM IIICJS BHIAJEHHS PO3YMHHUKA 13 TEBHOTO
00’€My OTPUMAHOTO PO3UYUHY.

[li MeTonu € AOCHTH TPYAOMICTKMMH, CKIIQJJHUMH B TEXHIIl BUKOHAHHS, a
apOiTpaxHuil MeTon € mie 1 TpuBamuM. [lux HemomikiB 1Mo30aBlIeHUN METOJ, IO
nepeadaueHui CTaHAAPTOM IPUCKOPEHUM pedhpaKTOMETPUIHUA METOI.

Ipuckopenuii pegppaxmomempuynuti memoo IPyHTY€ETHCS HAa EKCTPAKIIT KUPY
OpoMHaTaiHOM-00 Ta BU3HAYEHHI KOEQIMIEHTIB 3aJIOMJICHHS PO3YMHHHUKA 1
pPO3UMHY J>XUPY B IbOMY pPO3UYMHHHKY. Lleii MeTox a03BOisi€ 3HAYHO 3HHU3UTH
TPYJIOMICTKICTh Ta TPHUBAIICTh aHaNi3y, 1 € TakuM, 110 MNPOMIIOB arpoOalii B
MIPOMHMCIIOBOCTI.

OTtpumaHi MiJ yac aHaji3y roToOBUX BUPOOIB AaHl PO (GaKTUYHUN BMICT KUPY
B MEpPEpaxXyHKy HAa CyXi PEYOBMHHU MOPIBHIOIOTH 3 HOPMamu BMICTY >KHpPY, IO
nepeadadeHi CcTaHaapraMu abo0 TEXHIYHUMU yMOBaMmu. SIKII0O B CTaHAapTI He
HOPMYETBLCSI BMICT JKHPY, TO OTPUMAaHI IIJISXOM JIaOOpAaTOPHOTO aHali3y JaHl Mpo
BMICT XHUPY B TOTOBMX BHUpoOax (B mepepaxyHKy Ha cyxi peudoBuHu (CP))
MOPIBHIOIOTH 3 IAHUMH, OTPUMAHUMH PO3PAXyHKOBUM NUISIXOM (OYiKYBaHHM BMICT),
BUXOJISTYM 13 OQIIIAHO 3aTBepKeHOl penentypu. [Ipukiiam Takoro po3paxyHKy Jis
0aToOHIB HApI3HMX 13 MIIEHUYHOTO OopoImiHa | raTyHKy Ha OCHOBI iX peLenTyp
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HaBeaeHUN B Ta0ml 5.1.

Tabauysa 5.1 — Peyenmypa 6amonie napizHux i3 nuteHuurno2o 6opowna I ramyuky

Macosa Bumict
3akiagaHfs ;
CupoBuna yacTKa Cyxi pe4oBUHU Kup
CUPOBUHH, KT
BOJIOTH % KT % ua CP KT
bopomno 100 14 86 86 — —
Ciib 1,5 50 95 1,42 - -
Hpixmxki 1,0 75 25 0,25 - -
L{ykop 4,0 — 100 4,0 — —
Maprapux 3,5 16 84 2,94 82,5 2,9
Bcroro CP - - - 94,61 - -

Tax stk 10 CKiIaxy BEpIIKOBOTO Macia 1 MaprapuHy BXOASTH mpubmau3Ho 1,5%
011Ky, MIHEpaJIbHUX COJIeH 1 BYTJIeBOIIB, TO BMICT XUPY Cyx (y %) oOUuCIIO0Th 32
dopmyioro: Cyx = 100 — (Ci.o + 1,5).

Jlst coJIoHOTO BEpHIKOBOro Maciia 1 Maprapuny BMIcT kupy Cx (y %)
obunciroTh 3a popmyior: Cy = 100 — (Cno + Crac + 1,5).

Po3paxyHkoBy (04iKyBaHy) KUIbKICTb CHUPOBUHHU 3a penentypoto (X y % Ha
CP) 3HaX014Th TAKMM YMHOM: Xyeupy = 2,9:100/94,6 = 3,0

[lin yac BUKOHAaHHS POOOTH HEOOXIMHO 3POOUTH PO3PAXYHOK OUYIKYBAHOTO
BMICTY HUPY 3a HaBEJACHUM 3pa3KoM [UJIsi aHAII30BaHOTO BHUIY XJI1000YIOYHUX
BHUPOOIB BIJMOBIIHO JO MOTO pELEHTYpH.

EKCTPATI'YBAHHS J)KUPIB I3 XAPYOBOI'O ITPOAYKTY

3aranpHOIO BJACTUBICTIO JIIMIJIIB € iX HEPO3UUHHICTh Y BOJI, aJleé PO3YUHHICTD B
OpraHiYHUX pPO3YMHHHUKAX — O€H30J1l, O€H3€Hl, METPOJEHHOMY €Tepi, CipYaHOMY
eTepi, aleToHi, XJopodopMi, METUIOBOMY Ta €THJIOBOMY cHUpTi Tomio. Ha miif
BJIACTUBOCTI 0a3yl0ThCsl Maii’Ke BCl METOAM KUIbKICHOTO BU3HAYEHHS *upy. B sikocTi
PO3YMHHUKA HaiyacTillle BUKOPUCTOBYIOTh €THJIOBUM (CipyaHuil) ab0 MEeTpOJICHHMI
etepu. [1i yac excTparyBaHHs €T€pOM, KPiM >KHPIB, OJHOYACHO 3 HABAKKHU MPOIYKTY
BUJTyYa€THCA BCE, 1[0 PO3UYMHSAETHCA B €Tepl. 3 JKUPOMOIOHNX PEYOBHH BUITYYaIOThCS
BOCKH, CTEPUHH, BUIbHI KUPHI KUCIOTH Ta 1H. SKIIO X €Tep € HeJAOCTaTHhO YNCTUM
Ta MICTUTh JOMIIIKH CIUPTY, alleTOHY, BOJIOTH, TO B HbOTO MOXYTh MEPEXOJUTH
PEYOBUHH, 1110 HE BITHOCATHCA JI0 KJIACY JIMIIIB — CMOJIHU, CIUPTH, IIYKPH, aJIbICTi !,
KETOHU. SIKIIO B HABAXII MPOAYKTY MICTHIIUCH €(pipHI Maciia, BOHU TEX MEPEUIyTh y
BUTSIKKY.

PedoBuHM, 10 BWIYYarOThCS 3a JIOMOMOTOI0 PO3UYMHHUKA 3 HABaXKU
OPOAYKTY, YMOBHO HAa3WBAaIOTh CHPUM KUPOM. OCKUTBKH CKJIaJ CHPOTO JKUPY B
3HAYHIA MIp1 3aJI€KUTh B1Jl YACTOTH PO3UMHHMKA, NTEPe]l BUKOPUCTAHHSAM PO3UYMHHUK
OUYMINYIOTh BiJ BOJU Ta CIUPTY, a JOCIIIHUM 3pa30K 0OpOOJISIIOTH XOJI0IHO BOJIOIO
JUTSI BUTYYCHHS ITyKPiB Ta BUCYIIYIOTh.

5.3 ExcriepuMeHTAJIbHA YaCTHHA
IlinroTOBKA 3pa3Ka A0 aHaNI3y
Binbupatots npobu 3a I'OCT 5667-65, TOCT 7128-81 1 'OCT 8494-73. I3

1ab0paTOPHOTO 3pasKa, BiAIOPAHOTO ISl 3aTaIbHOTO aHANI3y, BUAULIIOTh HE MEHIIE
100



300 r mpoyKTy.

Y BupoOax, y SKHX M SKyII BIJIOKPEMJICHHUW 1 JIETKO BIIAUISETBCA BIJ
CKOPWHKH, HalpukiIaa Oyiaku, 3100a (3a BUKIIOYEHHSIM BUPOOIB 13 IJIACTHHYACTOTO
TICTa) aHATI3YIOTh JIUIIE M’ SIKyII IUX BUpoOiB. B pemti Bupobax (0y0auku, cyxapi i
T.I1.) @aHAJI3YIOTh BECh 3Pa30K (31 CKOPUHKOIO).

I3 BUpOOiB BUIAIAIOTH BC1 BKJIIOUCHHS (MOBUJIO, BapEHHSI, POA3UHKY 1 T.I1.) 1
MOBEPXHEBY BiAPOOKY (MOCHMKY IIYKPOM, MakoM 1 T.1.), PETEIbHO MOAPIOHIOIOTH,
MEePEMINTYIOTh 1 TOMIIIAOTh B OaHKY 3 TPUTEPTOIO MTPOOKOIO.

Y 3pa3ky Bu3Ha4yalOTh MacoBy dYactky Bojorn ([COCT 21094-75)
BucymryBaHHsaM B CEIII 3a temnepatypu 130°C npotsirom 40 XB.

5.3.1 BuzHayeHHsI MACOBOI YaCTKH KUPY XJ0poGOPMOBUM METOA0M

X10poOopMOBHIT EKCTPAKIIHHUN METO]T € apOITpaKHUM Ta BUKOPUCTOBYETHCS
y pa3l MOSIBH CYNEPEYHOCTEN B OLIHIN SIKOCTI. BiH 0a3yeThCcs HA BUIIYYEHHI KUPY 3
NONEPEAHBO TIAPOII30BaHOI 3a JOIMOMOTO0 COJIIHOI YHM CIPYAHOI KHUCJOT HAaBaXKKH
BUPOOY PO3YMHHHUKOM (XJI0pohopMy) Ta BU3HAYCHHI KiJIBKOCTI )KHPY 3Ba)KyBaHHIM
MICJIsl BUJAJIICHHS PO3YMHHUKA 3 MIEBHOIO 00’ €MY OTPMMAHOTO PO3UHHY.
Ipunagu, o6JagHaHHs, MaTepiajau: 3pa3oK MPOAYKTY, AaHAIITU4YHI Barw,
IUIOCKOJIOHHA KojI0a MicTkicTio 300 cm®, mimeTka wicTkicTio 50 cM®, 3BOpOTHIl
XOJIOJUJIBHUK, BOJsdHA 6aH$I, npo6Ka, ueHTpI/chyra, TymMoOBa rpyiia, BOpOHKa, BaTHUM

TAaMIIOH, TimeTka MicTkictTio 20 cM®, MipHa komba wmictkicTio 100 cM°, ekcmkaTop,
npunag YuxoBoi.

PeaktuBu: 1,5%-ii po3unn cossiHoi kuciotu abo 5%-i po3uMH CipyaHOi KHCIIOTH,
XJIOPOOPM.

HaBaxxky npoaykty 10 r (y pasi BMICTY )upy y BupoOi Ouibiie 10 % HaBaxkka
MOke OyTH 3MEHIIeHa a0 5T), 3BaxkeHy 3 moxuOkoro g0 0,01 r, BMimywooTh B
IJIOCKOJOHHY K0JI0y MicTKicTio npu6musHo 300 cm®, nomuBarots 100 cm® 1,5%-Horo
po3unHy consHoi Kucnotu (a6o 100 cm® 5%-HOro po3uMHy Cip4aHOi KHCIIOTH),
KHIT SITSITh B KOJIO1 31 3BOPOTHIM XOJIOAWJILHUKOM Ha ciabkomy BorHi 30 xB. [Totim
K00y OXOJIOKYIOTh BOJOK 10 KIMHATHOI TEMIEpaTypH, A0JuBaTh 50 cm®
xjopodopMy, WIUIBHO 3aKPUBAIOTh MPOOKOI0, €HEPriiHO 300BTYIOTH MPOTITOM
15 xB., mami i BMICT BWJIMBAIOTh B IEHTPUPYXKHI MPOOIPKKM Ta HEHTPUDPYTYIOTH
2...3 xB. B mpo0ip1ii yTBOpIOIOThCS Tpu Iiapu. BepxHiil (BoaHUMN) mMap BUAAISIOTH
MIMETKOI0, OCHAIIEHOI0 T'YMOBOIO TPYIIEI0, BIIOMPAIOTH XJIOPO(DOPMOBHUIN PO3UHMH
KUPY Ta GUIBTPYIOTH HOTO Y CyXY KOJIOY Yyepe3 BaTHUM TaMIIOH, BKIIAJICHUN Y BY3bKY
YacTHHY BOPOHKM, NPH IIbOMY KiHUMK MINETKH MOBUHEH Topkatucs BatH. 20 cm®
GinpTpaTy NnepenuBalTh B MOMEPEIHBO JOBEJIEHY 0 MOCTIHHOI Macu Ta 3BaXKEHY 3
noxuokoro 10 0,0002 r kondy micTkictio mpubmsno 100 cm®. Jlng BigMiproBaHHS
MOKHa BHUKOPHUCTOBYBAaTH OIOpPETKY, B SIKy 3aJMBalOTh po34ymH. KopucTyrouwnch
OI0pEeTKOI0, 1i 3aKPHUBAIOTh BAaTHOIO MPOOKOIO.

Bin0ip Ta QpiibTpyBaHHS NOBUHHI MPOBOAUTUCS NPOTATOM 2 XB. XJI0poPopM 3
KOJIOW BIATAHSIOTH Ha OaH1, BAKOPUCTOBYIOUH XOJOIUIBHUK.

3aJIUIIOK KUPY BUCYIIYIOTh B KOJIOI IO ~ TOCTIMHOI ~ Macu  (3BHYAHO
1...1,5 ron) 3a temmneparypu 100...105°C, oxonomxyroTh B ekcukaropi 20 xB. Ta
3BaXKYIOTh 3 TIEIO K MOXHOKOIO.
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[TapanenbHO 3 BU3HAYEHHSM KHUPY Tpebda BU3HAYUTH MACOBY YaCTKy BOJIOTH B
npoaykTi ekcnpecHuM MetojnoM Ha mpwiaal BHJIXII-BY uu iHmmx mapok, mo6
pe3yNIbTaTH BU3HAYCHHSI OOUMCIIUTH B MEPepaxyHKy Ha CyXy pEUOBHUHY.

MacoBy 4acTKy *upy B NpoayKTi, X, % B mepepaxyHKy Ha CyXy pEYOBHUHH,
PO3paxoBYIOTh 32 (HOPMYIIOIO

~100-100-50 - (my —m;)
~ 20-m-(100-wW) ' (5.1)

de m1—maca KoaOu 3 GUCYWEHUM JHCUPOM, 2; M2 —MAca NOPOANCHbOI Koabu, 2; 50 — Kinbkicmy
PO3UUHHUKA, AKY 63A71U ONA GUIVYEHHA Jcupy, cm>, M—maca npooykmy, 2; 20— KinbKicmeo
ginbmpamy, aKy e3anu 0ns eusnauenus scupy, cm®; W — macoea uacmka éonoau 6 npodykmi, %.

KinmeBuii pe3ynbrar mpeacTaBisie co0O0 cepenHe apu@MeTHdHe TBOX
BU3HauYeHb. PO301KHICTh MK pe3yJibTaTaMH JIBOX IMapajielbHUX BU3HAYCHBb B OJIHIM
naboparopii He moBuHHaA nepeBuiryBatu 0,5%, a po30DLKHICT, MiX pe3yJibTaTaMu

BU3HAYEHb OJIHIEI 1 TI€T K MPOOU B PI3HUX JIA0OPATOPISAX HE MOBUHHA MEPEBUILYBATH
1%.

OpepkaHi  pe3ynbTaTH aHaNI3ylOTh, 3BEPTAlOUd yBary Ha BEJIMYUHY
JOIYCTUMUX BIAXWUJIEHb MK MapaieibHUMHA BU3HAYCHHSIMHU Ta MAaCOBY YaCTKy XKUPY
3a CTaHIAPTOM.

5.3.2 Bu3HauyeHHs1 MACOBOI YACTKH KNPy pepakTOMETPUYHUM METO0M

MeTon TpyHTY€eTbCS Ha BWIYYEHHI KUPY 3 HABaKKU BUPOOY BIAMOBIIHUMU
pO3YMHHUKaMH. MacoBy 4YacTKy KUPY Y BHUpPOOl BH3HAYalOTh 3a PI3HUIICIO
Koe(DIiIiEHTIB 3aJIOMJICHHSI PO3YMHHUKA Ta PO3UYHUHY )KUPY B POSUMHHHKY.

Jnst Bu3HaueHHs KoedillleHTa 3aJOMIIEHHS MOXYTh OYTH BUKOPHUCTaHI
pedpakTomMeTpu 3 TpaHUYHUM KOe(IIEHTOM 3aJIOMJIeHHS 10 1,7 Oyab-sSKOi CHCTEMH,
0 TPUAATHI JJIS BU3SHAYCHHS KUPY. TOYHICTH METOMY 3alekKHUTh BiJ KOeDIIiEHTY
3QJIOMJICHHSI PO3YMHHUKA, 1[0 BUKOPUCTOBYETHCSA: YUM BIH OUIBIIMIA, TUM TOYHILII
pesynbrat BuszHaueHHs. ['OCT mnepenbavae BHUKOPUCTAHHA B LbOMY METOI
HAaCTyMHUX PO3YMHHUKIB: OpoMHadTaIiHy-0 3 KOe(ILIEHTOM 3aJOMIICHHS PUOIH3HO
1,66 Ta xsopHadTaniHy-0 3 KOe(DIIIEHTOM 3aJIOMJIeHHS pubm3HO 1,63.

[punaau, oéJagHaHHsl, MaTepiaan: 3pa30K NMPOAYKTY, aHATITUYHI Baru, ¢apdoposa
cTynka a60 dYamka 3 TOBKAYMKOM, IMeTka MicTkicTio 2 cM® a6o MikpoGroperka,
r'yMOBa TPYIIA, CKIAMUacTHil (GilbTp, MIOCKOMOHHA Konba MicTkicTio 250...300 cm?,

pedpaxtomerp UPD-454b2M, ynctuii cyxuil MICOK, B OJsHA OaHsl, MIMETKA MICTKICTIO
1 cm®, 6e3BoHUIT KapOOHAT HATPIIO.

PeaxTnBu: 6pomHagranin-o abo xnopragramin-o; 80%-if po3unH OLUTOBOI KHCIOTH
[linroToBKa 10 aHaI3Yy.
1. BuzHauatoTh Koe(QilieHT 3aJoMJIeHHS OpomHadTaliHy-0. 3a TeMmIepaTypu
20°C, Ha"ocsiuu 1...2 KpanjauHu po3YMHHUKA HA TpU3MY pedpakToMeTpa.

2. BusHauaioTs TycTHHY po3duMHHHKA p, r/cm®, 3a 20°C mikHOMETpOM Ta
PO3paxoBYIOTH 32 (HOPMYJIIOIO

p=" (5.2)

de m — maca bpomuagpmaniny-a, 2;  — 600He YUCIO NIKHOMempPa, 2.
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3Baxy1oTh 3 nmoxuokorw He Ounpiie 0,0002 r. BinxuneHHs Mix napajielbHUMU
3Ba)KyBaHHSIMU HE TIOBUHHO MepeBUIyBaTH 1 MT.

3. Kani6pyrors minetku (MicTKicTIO 2...5 cM°) 3a PO3YHHHUKOM, BigMIipsioqm
HUMU BIANOBITHUN 00’€M pPO3YMHHHMKA B CKJISHKY Ta 3BaXYIOUM 3 MOXHOKOIO HE
o6inmpme 0,002 r. BinxuieHHs MK NapajelbHUMU 3BaXKYBAaHHSAMU HE MOBUHHO
nepesuryBatu 0,0005 r.

3 TphOX 3BaKyBaHb OEpyTh cepelHe apu(PMETUYHE Ta PO3PAXOBYIOTh 00’ €M

- 3
ninetku V, M, 3a GopMysIoro
m
V==,
p
de m — maca po3uuHHUKA, KA 8i0nosioac 00 ’emy 83amoi ninemku, 2, p — 2yCmuHa po34UHHUKA 3d

memnepamypu 20 °C, 2/cm®.

Texnixka eusHauenHs — 100pe MOAPIOHEHY HaBaXKy XJ11000yJIOYHHUX BUPOOIB
Macor0 MPHUOJIU3HO 2 T' 3BaXKYyIOTh 3 TOUHICTIO /10 0,05 I 1 MOMIIIYIOTh B MaJICHbKY
CTYIIKY, HOMaloTh 4 cM® PO3YMHHHMKA 3a JONOMOIOK KaliOpyBalbHOi INNETKH 3
MaJIEHBKOIO TpYyIIeI0 ab0 MIKpOoOIOpeTKH. BMICT eHepriiiHO po3THpParOTh MPOTATOM
3 XB, MOTIM MEPEHOCATH 13 CTYNKUA HA MaJIeHbKU# ckiamyactuit Gpinstp. [lepm 2...3
Kparyii (QuIbTpaTy BIAKWIAIOTh, @ HACTYIHI 2..3 Kpamil NEepeHOoCATb Ha MpPU3MY
pedpakTomeTpa 1 BU3HAUAIOTh KOe(illleHT 3amomieHHsA. BuzHaueHHs koedillieHTa
3aJIOMJIEHHST TpoBOJATH 3a Temneparypu 20+0,2°C abo 3a Oyab-fSKOi 1HIIOT
TEeMIIEpPaTypH, ajie TOAl MPUBOATH MOKA3HUK 3aJIOMJICHHSI PO3YUHY /10 TeMIIepaTypH
20°C mwisixoM BHECEHHsI MOMpaBKH 3a Tabyuiiero 5.2. Bijik noka3HuKa 3aJ10MJICHHS
PO3UYMHY XKUPY MOXKHA TaK0X MPOBOAMTH 3a OyAb-AKOi KIMHATHOI Temreparypu 0e3
ypaxyBaHHSI TIOMPAaBKM Ha TEMIEpaTypy 3a YMOBH OJHOYACHOTO BHU3HAYCHHS
MOKa3HUKa 3aJJOMJICHHSI PO3YMHY 3a Ti€i % Temrneparypu. [locmiqoBHICTh BUKOHAHHS
EKCIIEpUMEHTY HaBeJleHa Ha CXeMi PUCYHKY D.1.

Il Pobot 3 MoHOOpOMHaAdTaNIHOM HEOOXITHO MPOBOJUTH Yy BUTSKHIN
madi. [lpamroroun 3 pedpakTomMeTpoM, HEOOXITTHO TAKOXK CTEXKHUTH 32 YUCTOTOIO
HOTO MPU3M.

Busnauenns koedimieHTa 3aJ0MICHHS MPOBOIATH 3a Temmneparypu 20 + 0,2°C
ab0 3a Oynp-AKOi KIMHATHOI TeMIEpaTypH, aje TOAl MNPHUBOIATH MOKa3HUK
3QJIOMJICHHS po3uMHy 10 TtemmepaTtypu 20°C nuisixoM BHECEHHsI IOINPAaBKHA 3a
Tabnui 5.2.

Binmik moka3zHuKa 3aJOMIICHHS PO3YMHY KHPY MOXKHA TaKOXXK MPOBOAWTH 32
OyIp-sIKOi KIMHATHOI Temmeparypu Oe3 BpaxXyBaHHS IOIpPaBKH HA TEMIIEpaTypy 3a
YMOBH OJHOYACHOTO BHM3HAYCHHS IMOKAa3HMKA 3aJOMJICHHS PO3YMHHHMKA 3a Ti€l XK
TEMIIEPATYPH.
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[1obpe noapidHUTK XNibobynoyHun BUPIO |
3BaXWUTU 2 I NpoayKTy 3 noxmbdbkow Ao 0.05ry

CbaP@OPOBY CTYNKY

Nonatv 4 cM® po3uMHHKMKA KanidpysansHo
nineTkor abo MIKPODIOPETKO | eHEPriAHO
po3TUpaTH CYMILll MPOTAIOM 3 XB

®inbTpyBaTU Yepes ﬁaneposuﬁ pinLTp B
CKIAHKY
(nepuwi 2...3 kpanni @inbTpaTy BIAKUAAOTE))

[MoMICTUTK HaCTynNHI 2...3 Kpanni Ha
npu3my pedpakromeTpa
| BU3HAYUTU KoedDiLIEHT 3anoMrneHHaA

Pucynok 5.1 — Cxema BU3Hau€HHsI MaCOBOT YaCTKH XXUPY pePpakTOMETPUUHUM METOJIOM

Bby0OnukoB1 1 cyxapHi BUpoOHU, a TaKoX XJ1000ysI0uHI BUpoOH 13 OopomiHa 13
"MII[HOIO" KJIEMKOBUHOK aHaI3yIOTh HACTYIMHUM YHHO: J00pe MOJapiOHIOIThH
HABAXKKY Macol0 MPUOJU3HO 2 T 1 3BaXyIOTh 3 TOuHICTIO j0 0,05 r, mOMINIyloTh B
dbapdopoBy cTynKy ab0 yaliky i, JOJABIIXA NPUOJIU3HO 2 T YUCTOTO CYXOTO MICKY 1
2 cm® oroBoi kucnoth (80%-Hoi), 100pe PO3THUPAIOTH IPOTATOM 2 XB. 1 CTABIAThH Ha
KUIUIAYY BOAsiHY Oanto Ha 3 xB. Ilim wac anamizy BUPOOIB 13 HU3BKOIO BOJIOTICTIO
(cyxapi, CymIKd Ta 1H.) Mepej AOJaBaHHAM IICKY MOJAPIOHEHY HABaXKKy 3MOUYYIOTh
1 cM® Boau. TToTiM HAaBaXKy OXOIOMKYIOTh, IOJAI0TH TOYHO 4...6 cM® pO3UMHHMKA i
3HOBY PO3THUPAIOTh MPOTATOM 3 XB., NOAAIOTh 2 T OE3BOJHOTO KapOOHATy HATPIIO,
MEepPEMINTYIOTh, CYMIII TEPEHOCATh B CKJIaa4acTUd QuUIbTp 1 QUIBTPYIOTh B
CTaKaH4YWK, 2...3 Kpalyli HAHOCATh Ha NpU3My peppakTOMeTpa 1 BHU3HAYAIOThH
koedimienT 3amomuieHHs. [lociiIOBHICTh BUKOHAHHS EKCIIEPUMEHTY HaBeJeHa Ha
CXEMI1 PUCYHKY 9.2.

MacoBy uactky xupy X, % B epepaxyHKy 40 CyXOl p€4HOBHHHU, BU3HAYAIOTh 32
dhopmyioro 5.2.
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_V;;'P;x = 0l 100

100 - :
m \IL, — I, 100 — W o
oe V' — 06’em posuunHuKa, 63amuil ONsl GUITYHEHHS JHCUPY, CM; Poe — BIOHOCHA 2YCIMUNA HCUDY 34
memnepamypu 20°C, 2/cm®; T, — koegiyienm 3anomnenuss posuunnuxa; Iy — koeghiyicnm
3A7I0MNIEHHS PO3UUHY HCUPY 8 PO3UUHHUKY, Il — Koeiyicnm 3anomnenus dxcupy;, M — HABAJICKA
awnanizoearnoco npodykmy, 2; W — macosa uacmka éonocu 6 npooykmi, %.

O6uncmoroTs 3 TouHicTIO 10 0,1%. 3a KiHLIEBUH pe3ynbTaT MPUHMAIOTh
cepenHe apu@MeTHYHE TPHOX MapajelbHUX BU3HAUYEHb, JOIMYCTUME BIIXHIICHHS MIXK
SKUMHU He TOBUHHO niepeBuinyBatu 0,5% B oxHiit mabopartopii Ta 1% B pi3HUX.

Lo6pe noapiGHUTH XNIGO6YNOYHUA BUPIG | 3BAXUTH 2 I NPOAYKTY 3
noxuékoio Ao 0,05 r y chapgpopoBy CTYynKy AoAaTH 2 r YUCTOro nicky™

Dopat 2 cm® 80%-HOro PO34MHY OLTOBOI KUCIIOTH i
eHepriiHO PO3TUPaTH CyMilll NPOTAroM 2 XB

MocTaBUTH Ha KMNNAYY BOAAHY 6aHIO Ha 3 XB

OXonoAuTH A0 KiIMHATHOI TeMnepaTypu

[oaath 4...6 M’ PO3YMHHUKA | PO3TEPTH NPOTAroM 3 XB

Oopaty 2 cM’ 6e3B0AHOrO Kap6OHaTy HaTPIKo i
nepeMillaT po3TepTH NPOTAroM 3 X8

DinbTpyBaTH Yepes nanepoBun PinbTp B CKNAHKY
(nepwi 2...3 kpanni PinbTpaTy BiAKMAATL)

MoMICTUTH HACTYMNHI 2...3 Kpanni Ha NPU3My
pecpakToMeTpa i BUSHAYUTU KOILIEHT 3aNoMNeHHA

Pucynok 5.2 — Cxema BU3Hau€HHsI MaCOBOT YaCTKH JKUPY B OYOJIMKOBUX 1 CyXapHHX BUpoOax
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Tabauys 5.2 — Buecenns nonpaexu 0o memnepamypu 20°C

g < | & s | & s | & < | & .

& = | 859 g |89 5|89 & |89 &

S S | g S | S 2 | E S | E 2

= e e = =

BigusaTy Bixg:

15,0 0,0022| 16,0 |0,0018| 17,0 |0,0013| 18,0 |0,0009| 19,0 |0,0004
1 0,0022 1 0,0017 1 0,0013 1 0,0008 1 0,0004
2 0,0021 2 0,0017 2 0,0012 2 0,0008 2 0,0004
3 0,0021 3 0,0016 3 0,0012 3 0,0007 3 0,0003
4 0,0020 4 0,0016 4 0,0011 4 0,0007 4 0,0003
5 0,0020 5 0,0016 5 0,0011 5 0,0007 5 0,0002
6 0,0019 6 0,0015 6 0,0011 6 0,0006 6 0,0002
7 0,0019 7 0,0015 7 0,0010 7 0,0006 7 0,0001
8 0,0018 8 0,0014 8 0,0010 8 0,0005 8 0,0001
9 0,0018 9 0,0014 9 0,0009 9 0,0005 9 0,0000

Jlomaru jo:

20,0 0,0000| 22,0 |0,0009| 24,0 |0,0018| 26,0 |0,0026 | 28,0 |0,0035
1 0,0000 1 0,0009 1 0,0018 1 0,0027 1 0,0036
2 0,0001 2 0,0010 2 0,0018 2 0,0027 2 0,0036
3 0,0001 3 0,0010 3 0,0019 3 0,0028 3 0,0037
4 0,0002 4 0,0011 4 0,0019 4 0,0028 4 0,0037
5 0,0002 5 0,0011 5 0,0020 5 0,0029 5 0,0037
6 0,0003 6 0,0011 6 0,0020 6 0,0029 6 0,0038
7 0,0003 7 0,0012 7 0,0021 7 0,0029 7 0,0038
8 0,0004 8 0,0012 8 0,0021 8 0,0030 8 0,0039
9 0,0004 9 0,0013 9 0,0022 9 0,0030 9 0,0040

21,0 0,0004 | 23,0 |0,0013| 25,0 |0,0022| 27,0 |0,0031| 29,0 |0,0040
1 0,0005 1 0,0014 1 0,0022 1 0,0031 1 0,0040
2 0,0005 2 0,0014 2 0,0023 2 0,0032 2 0,0040
3 0,0006 3 0,0015 3 0,0023 3 0,0032 3 0,0041
4 0,0006 4 0,0015 4 0,0024 4 0,0033 4 0,0041
5 0,0007 5 0,0015 5 0,0024 5 0,0033 5 0,0042
6 0,0007 6 0,0016 6 0,0025 6 0,0034 6 0,0042
7 0,0007 7 0,0016 7 0,0025 7 0,0034 7 0,0043
8 0,0008 8 0,0017 8 0,0026 8 0,0034 8 0,0043
9 0,0008 9 0,0017 9 0,0026 9 0,0035 9 0,0044

[Tig yac oOGuKcCICHHS BMICTY JKUPY KOPUCTYIOThCS TOKa3HUKaMU 3aJIOMJICHHS
Ta TYCTHUHU XUPIB, 1110 BKa3aHi B Tabmwuii 5.3.
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Tabnuus 5.3 — [Toka3HUKY 3aJIOMJICHHS Ta TYCTHHHU JIESKUX KHUPIB*

HaitmenyBanHs xupy 312)]23?;1:; F};(;Zﬁga’
KymxyTHa omist 1,4730 0,919
COHAIITHUKOBA OJIisd 1,4736 0,924
Kopog’s4e macio 1,4605 0,920
Maprapux 1,4690 0,928
ApaxicoBa odist 1,4696 0,914
[Npuwnuna omist 1,4769 0,918

*TIpuMiTKH:

1) SKII0 B JOCIIKYBAHOMY BHPOOi 3HAXOIUTHCS HEBIAOMUI sKUP a00 CyMIII KUPIB IMOCTYIAIOTh
TakuM 4rHOM: 5...10 T moapiOHeHOTro BHpPOOY 3aJMBAIOTh TPHUKPATHOKO KIUIBKICTIO PO3YHMHHUKA
(xopodopm, TeTpaxsiopMeTaH iH.), 300BTYIOTh MPOTIToM 15 XB., BUTSKKY (QUIBTPYIOTh B KOJIOY,
PO3UYMHHMK TOBHICTIO BiAraHSIOThH, PEIITY MiACYIIYIOTh Ta BH3HAYAIOTh KOE(DILIE€HT 3aJOMIICHHS

KHDY;
2) Ans cyMini KupiB a60 171 HEBIOMOTO KUy I'yCTHHY HpUitMaroTh pisnoto 0,925 r/cm?;

3) Bcst pobOTa 3 OpraHivYHUME PO3YMHHUKAMU TOBUHHA TIPOBOAUTHCS TUIBKH Y BUTSOKHIN madi.

3HalilcHa aHATITHYHUM [IIIXOM MacoBa dYacTKa >KUPY JJsa OUIBIIOCTI
xJ1I000yJIOUHUX BUPOOIB MEPEBUINYE PO3PAXYHKOBI JaH1, 1110 OOYMOBJIEHO BJIACHUM
AKUPOM Oopo1Ha. Take nepeBUILIEeHHS MOXe OyTH PI3HUM JJIs1 PI3HUX COPTIB Ta BH/IIB
BUPOOIB, OCKUIBKA BOHO 3aJICKUTh BIJ OCOOJIMBOCTEU TEXHOJIOTTYHOTO MPOIIECY,
peuenTtypu BUpoOiB Ta COpTy OOpOLIHA.

B O0yOnmkax Ta cyxapsx BIIXWICHHS MDK PO3PAXyHKOBHMHU Ta aHAJITUUYHUMU
JTAHUMHU 32 KUPOM MEHIIIE BHACIIIOK OUIbII 3HAYHUX BTPAT HOTO IiJ1 Yac BUMIKAHHS.

JaHni aHamizy 3amMcyrTh 10 Ta0auiro 5.4. 3poOUTH BHCHOBOK IIPO
BIIMOBIAHICTD AOCIIKYBAaHUX IIPOTYKTIB BUMOTaM HOPMAaTUBHOT JOKYMEHTAITIi.

Tabnuus 5.4 — Pe3ynbTaTi COCTEPEXEHb Ta pO3paxyHKIB JUIs BA3HAUEHHS MAaCOBOT YaCTKH XKUPY
pedpakTOMETPUUYHUM METOJIOM

IToxa3zunk JlaHi mocmiaiB

Maca yamku, T
3 HaBa)KKOIO My
0e3 HaBaXKH My

Maca vaBaxk;u m, T

06’ em posunannKa V,, cm®

BinHocHa rycTHHA KUPY P,

KoedoirieHT 3amomneHHs
pozunHHuKa I1,
PO3YMHY XKHUPY B po3unHHUKY [T,
xupy 1L,

Macoga yactka xupy X, % 10 cyxoi pedoBUHU

MacoBa yactka xkupy, % 10 Cyxoi pe4OBHHH, 32
HOPMAaTHUBHOIO JJOKYMEHTAIli€10, HE MEHIIIE
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5.4 KoHTpPOJIbHI NN TAHHS
1. HaBeniTh knacugikaiiito XxapuoBux KHpiB.
2. SIxi € cnoco6u Moaudikariii XxapuoBUX KUPIB?
3. SIki € BUU TOTUICHUX TBAPUHHUX KUPIB? SIK BOHU BUTOTOBIIAIOTHCS?
4. SIxi cknanoBi maprapuny? Ha3siTe Horo (pi3nko-xXiMiuHi TOKa3HUKH.
5. SIkuii cknaa KOHAUTEPCHKUX, XTI00MEKapChKUX Ta KylTiHapHUX KHUpiB? Yum
111 )KAUPH BIJIPI3HAIOTHCS Bl Maprapuny?
. Ha yomy 0a3yroTbCsi METOIM BUBHAYEHHSI MAaCOBOI YACTKU JKUPY?
7. 5Kl pe4yOBHMHHM BHUKOPHUCTOBYIOTH Ul EKCTParyBaHHs JXKUPY 3 HaBaXKu
NPOAYKTY?
8. SIK pO3UMHHUK BIUIMBAa€ Ha OJAEpXkaHl pe3yabTaTH Il 4aCc BHU3HAUYEHHS
MacoOBOI YaCTKH KUPY?
9. Po3kpuiiTe moHATTS "cupuii xup".
10. Ha3BiTh BigOMi BaM METOIM BH3HAYCHHS MAacOBOi YAacCTKU JKHUPY B
XapYOBHX MPOAYKTAX.
11. ITpuHIUTT BU3HAYEHHSI MACOBOI YACTKH JKUPY XJIOPOPOPMOBUM METOJIOM.
12. 3 s1K010 METOIO KHIT SITATh HABAKKY JTOCHIKYBAHOTO 3pa3Ka 3 PO3BEICHOIO
CipYaHOIO KHCIIOTOIO MEePe eKCTPAKIIIEI0 XTOPpOPOopMOM?
13. CyTb pedpakTOMETPUIHOTO METOTY BU3HAUCHHS MaCOBOI YaCTKU KHPY.
14. JIxxepena moxubOOK MiJ dYac BHU3HAYEHHS MAacoOBOI YAaCTKU IKHUPY
XJI0pOOPMOBUM Ta PePPAKTOMETPUUHUM METOAAMH.
15. dakTopu, 1O BIUIMBAIOTH HA PO30DKHICTD MIK PO3PAXYHKOBHUMH Ta
aHAJIITUYHUMU JaHUMHU MAacOBOT YaCTKHU KUPY Y BUpoOax.

(o)}
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Jlabopamopna poooma Ne 6
MeToau BU3HAYEHHA MACOBOI YACTKH CaXapo3M y XJ1i000yJ104HNX
BHPOOAX

6.1 MeTta po6oTu

OCBOITH MOJOMETPUYHUKA METOJI BU3HAYEHHS MACOBOI YAaCTKH Caxapo3u y
XJ1000yTOYHUX BUPOOAX; BU3HAYUTH BMICT Caxapo3d Y JTOCIITHUX
3pa3kax MPOAYKIii Ta TOPIBHATH  pe3yiabTaTH 3  TEOPETUYHO
pO3paxoBaHUMH; 3pPOOUTH BUCHOBOK MO0 JOTPUMAHHS pEUENTypU
BUPOOHUKOM

6.2 TeopeTuuHi BitomMocTi
3ATAJIbBHA XAPAKTEPUCTHUKA BYTJIEBOAIB
ByrneBoau — 11e CkJ1aJiHi OpraHiyHl pEYOBUHH, IO € MOJIT1IPOKCHANIBACT1IaAMHI
a00 MOMIrIPOKCUKETOHAMHU 200 YTBOPIOIOTH 11 PEYOBUHH B PE3YJIbTATI TIAPOTI3Y.
ByriieBoau noAuisitoTh Ha TPU OCHOBHI TPYNH: MOHOCAaXapuau, OJIIrocaxapuau
1 momicaxapuau (pucyHok 6.1).

Byrnesogu
MoHocaxapuau Monicaxapuam
Anbao3un Keto3u Monicaxapuau Monicaxapuau
| nopaaky Il nopaaky
(onirocaxapuan) (nonicaxapuam)
romMononi- eTepononi-

caxapuam caxapuam

Pucynok 6.1 — Knacudikauis ByrieBoais

MoHocaxapuau

Monocaxapuau 3a3Bu4ail MICTSITh Bil 3 10 9 aroMiB BYTJICLIO, TPUUOMY
HaWOIbII MOUIMPEHUMH € MEHTO3H 1 'eKCO3H. 3a (DYHKIIOHATbHUMU IPpylaMyd BOHU
MOAUISTHCS HA albJ03H 1 KETO3H.

Cepen MOHOCaxapu/iB IIMPOKO BiJIOMI TJIIOKO3a, (pyKTO3a, Trajakrosa,
apabiHo3a, kcuiosa 1 D- pubo3a.

I'moko3a (BUHOTPaJHUM ILYKOp) Yy BUIBHOMY CTaHI MICTUTBCS B srofax i
¢dpykTax. 3 MOJEKYJ [NIIOKO3H MOOYJ0BaH1 KPOXMallb, TJIKOT€H, MAJIbT03a; TJIFOK03a
€ CKJIa/IOBOIO YACTUHOIO Caxapo3H, JAKTO3U.

@pykmosa (MIOIOBUHN IYKOP) MICTUTHCS B YUCTOMY BUIJISAL Y ODKOJIMHOMY
memi(mo 37%), Bunorpani(7,7%), si6mykax(5,5%); € CkIIa0BOIO YACTHHOIO CaXapo3Hu.

l'anakmo3a — cknamoBa 4aCTHHA MOJIOYHOTO ITyKPY (JTAKTO3M), sIKA MICTUTHCS
B MOJIOIII CCaBIliB, POCIIMHHUX TKAaHWHAX, HACIHHI.
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Apabino3a MICTUTBCS B XBOMHUX POCIUHAX, Y OypsKOBOMY >KOMi, BXOJIUTH 10
CKJIaJly MEKTUHOBUX PEYOBUHHU, CITU3Y, TYMU (KaMe[lb), T€MILIeJII0JI03H.

Kcunoza (nepeBHUM I1IyKOp) MICTUTBCS Yy OaBOBHSHOMY  JIYIINHUHHI,
KyKYypyI3siHuX novatkax. Kcuinosa BXOIUTh 10 CKJIay MEHTO3aHIB.

D-pubo3za — yHiBepcaJIbHUH KOMIIOHGHT TOJIOBHMX OI10JOTIYHO aKTUBHUX
MOJICKYJ, BIAMOBIJAIBHUX 3a Iepeaauvy CIajakoBoi iHdopmallii, — pOOHYKIETHOBO1
(PHK) 1 nezokcupudonykiieinonoi (JIHK) kucnor; Bxoauts 1 g0 ckinagy ATD 1 AJID,
3a JIOMOMOTOI0 SIKMX y Oy/b-SKOMY KHBOMY OPTaHI3Mi 3alacacThCsl 1 IEPECHOCUTHCS
XiMIYHa €HEpris.

[Tonicaxapunau

Omnirocaxapuiy — 11€ mojicaxapuay 1-ro nopsiKy, MOJIEKYJIH SIKUX MICTSTh BiJ
2 1o 10 3anuIIKiB MOHOCAXapHIiB, 3’ €IHAHUX TIIKO3UIHUMU 3B'sI3KaMH. BiamoBigHO
710 TIOTO PO3PI3HAIOTH AUCAXAPHUIN, TPUCAXAPUIH 1 T. 1.

Jlucaxapuou — cknagHl MyKpH, KOKHA MOJIEKYJa SIKUX B PE3yJbTaTi TiIpoii3y
pO3MagacThCsd HAa JABI  MOJEKyJIM MOHOcaxapumiiB. Jlucaxapuawm, pasom 3
noJlicaxapuaamu, € OJJHUM 3 OCHOBHHUX JIPKEPEN BYIJIEBOJIB B 1K1 JIIOJUHU 1 TBAPHH.
3a OyIOBOIO AUCaxapuau € TIIKO3UJIaMH, B SKUX JBI MOJIEKYJM MOHOCAaXapu/iB
3’eqHaH1 TJIIKO3UIHUM 3B'I3KOM.

Jo nucaxapuiiB HajexkaTh MajbT03a, caxapo3a 1 JiakTo3a. ManbTo3a — o
TIrOKoMipano3ui-(1,4)-0-TIrKOIMPaHO3010, YTBOPIOETHCS K MPOMIKHUI MIPOJYKT B
pe3ynbTari Jii amina3 Ha KpoxMalihb (a00 TIKOTeH).

6
CH,OH CH,OH

MaJIbTO3a
Caxapo3sa — 3BU4YaiiHui XapuyoBui IyKOp. MoJiekyna caxapo3u CKIIAJAEThCS 3
OJIHOTO 3aMuIKy o-D-ritoko3u 1 ogHoro 3amumiky f-D-dpykrosu.

H>,OH
HOH,
HONH A« 07(p HO/CH,0H
OH H
caxaposia

Ha BigMiHy Bijg OUIBIIOCTI JUcaxapujliB, caxapo3a HE Ma€ BIIBHOTO
HAaIIBaIETAIBHOTO TIAPOKCHUITY 1 HE Ma€ BITHOBHHUX BJIACTUBOCTEH.

Jucaxapuj JakTo3a MICTUTBCS TUIBKM B MOJOII 1 ckiagaerbes 3 B-D-
raJlakTo3u 1 D-TJIr0K031.

110



H,OH H,OH

HO

B)
(@)
H H /h

H H

naKTo3a

Cepen nmpupoaHUX TpUCAXapUIiB HAHOIBII BiIOMOIO € padiHo3a, MO MICTHTH
3aMUIIKU GPYKTO3H, TIIOKO3H 1 rajJakTo3u. BoHa 3HaX0AUTHCS B 3HAYHUX KIJTBKOCTSIX
B I[yKpOBOMY OypsKy 1 y OaraTboX IHIIMX POCIHMHAX, 30KpemMa y 6000oBux. B minomy
OJIirOcaxapuau, MPUCYTHI B POCIMHHUX TKAHUHAX.

llonicaxapuou 1l-c0 nopsaoky 3a 3arallbHUMU TOPUHIOUIAMH  OyJI0BU
NOJAUISAIOTBCS Ha JIBI TPyHu: Tromorojicaxapuaud (CKIaJaloThCsl 3 OJIHAKOBHX
MOHOCAaXapUJAHUX JIaHOK) 1 TeTeponoiicaxapuid (CKJIaaloThCs 13 MOHOCAXapUIHUX
JIAHOK PI13HUX THIIB).

3a QpyHKIIOHAIBHUM MPU3HAYECHHSM TOJIicCaXxapyu/id MOAUIAIOTh Ha CTPYKTYpHI 1
pe3epBHI. BaxIMBUM CTPYKTYpHUM TIOJIiCaXapuJioOM € IMeJ0i03a, a TOJIOBHUMHU
PE3epBHUMH TIOJIICaxapuJiaMd € TJIKOreH 1 Kpoxmanb (y TBAapuH 1 POCIHH
BIJITIOBITHO).

Kpoxmans € xomiuiekcoM ABOX TOMOIOJICAXapuIiB: JIHIMHOTO — aMUIO3U 1
PO3TaTyKEHOTO — aMUJIONIEKTUHY, 3aranbHa Gopmyna skux (CeHioOs)n. Sk mpasuiio,
BMICT amuto3n B Kpoxmami ckiagae 10..30%, aminonektuny 70...90%.
[Tonicaxapuau Kpoxmato MoOy10BaHi 13 3aJUIIKIB TJIFOKO3H, 3’ €JHAHUX B aMiJ1031 1 B
JTHIAHUX JaHIIorax aMmuloNneKTHHY o-1,4-3B’s3kaMu, a B TOYKax Tally>KCHHS
aMUTONEKTUHY ~ MDKJIAHIIOTOBUMH — 0-1,6-3B’s3kamMu.  Kpoxmanb €  TOJOBHOIO
CKJIAJIOBOI0 YACTHHOI 1K1 JIOAUHU. X0, KapTOIUis, KPYMH, OBOYl — IOJOBHHIMA
EHepreTUYHUI pecypc ii opranizmy.

Inikoeen — momicaxapuj, 1O MICTUThCS B TKaHWHAX TBApWH, OJMM3BKUN 32
CBOEIO OylOBOIO JI0 aMUIOMEKTHHY. Molekyaa TIIKOTeHy, SK 1 MOJIeKyJa
aM1JIOTIEKTUHY, MOOY/I0BaHa 3 CHJIBHO PO3TANY>KCHHUX JAHITIOXKKIB (pO3ranyKeHHs
gyepes KoxkHi 3...4 JaHKM) 13 3arajbHOI0 KIIBKICTIO TJIFOKO3UIHUX 3aIUIIKIB 5...50 THC
(3 MoneKyIIpHOIO Macoxo 1...10 miH.).

Llenonoza  (abo0  KIIITKOBHHA) — HAMOUTBII ~ TMOMIMPEHUA  POCIMHHMM
romonoJjiicaxapua. llemtono3za € momimepom, mo wMictuth 600...900 3anumikis
IIIOKO3U (cepeaHst MoJiekysipHa maca 1...1,5 mutH.). Y MoJieKyi [e0I031 3aIUIIKA
rmoko3n  3’eaHaHi  (-(1,4)-TaiKO3MIHUMHM  3B'S3KaMH, 10 BH3HAYa€ JIHIHHY
CTpYKTypy momimepy. lLlemono3a He pO3MICIUTIOETHCS 3BHYAWHUMH (EepMEHTaMHU
IUTYHKOBO-KHILIKOBOT'O TPAaKTy CCaBIiB, a TUIBKU 1] JII€l0 (PEpMEHTY LIeIt0a3u, 110
BUJIIJIIETBCSA 3 KHINKOBOI (DJIOPU TPABOIMHMX, PO3MAJAETHCS Ha IEIOJCKCTPUHU
(omirouenicaxapuan) 1 ea006103y.

Ilenmo3zanu — 11eNIONO30MIOAIOHT  TIONicaxapuan, TOOyAOBaHI 3 KCHIIO3H,
apabiHo3u ¥ iHmMUX meHTo3. OcoOnmMBO Oarari MEHTO3aHAMH IIKapadyla TOpixXiB,
COHAILIHUKIB, KYKYPYI3sHI TOYaTKU, COJIOMA, KHTO.

Inynin — BUCOKOMOJIEKYJIAPHUIN BYTJIEBOJ, PO3UMHHUHN Yy BOJII, OCaIKYETHCS 3
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BOJHMX PO3UYMHIB IiJ] Yac I0JaBaHHA CIUPTY. B pe3ynbrarti rigponizy 3a J10IOMOT o0
KHCJIOT YTBOPIOE PpYyKTOPYpaHO3y 1 HEBEJIMKY KUIBKICTh TJTIOKOMIPaHO3U. MIiCTUTBCS
y BEJIMKIA KUJIBKOCTI y OyJb0ax 3eMJITHOI TPYIIi 1 )KOPXKHUHU, B KOPEHSIX Kynp0aow,
KOKCarusy 1 IIMKOpIil0, B apTHUIIOKaX, B KOPEHSX, JIUCTI 1 CTeOJIax KaydyKOHOCHOI
pociunau rBatosn (Parthenium argentatum).

Cnus i eymi (kameos) — Tpyna KOJIOIIHUX MOJicaxapuiiB, 10 SIKUX HaJeXaTb
PO3YMHHI Y BOJ1 BYTJICBOJH, 110 YTBOPIOIOTh HAJ3BUYAMHO B'SI3KI 1 KJIICHKI PO3YMHHU.
T'ymi BUAUTSIOTBCSA Y BUTJISAI HAIUTMBIB BUITHEBUMU, CIIMBOBUMHU a00 MUTIaJIEBUMU
JepeBaMu B MICIAX YIIKO/DKEHHS TUIOK 1 CTBOMIB. Cru3 MICTHTBCS Y BEJIHKIH
KUIBKOCTI B JIbHSAHOMY HAaCiHHI 1 B 3epHl >uTa. Kameoi MaioTh Taki I[iHHI
BJIACTUBOCTI, SIK ITiJIBUIIICHA B'SI3KICTh, KIEHKICTh, 3/TaTHICTH O HAOPSKAHHS 1 T. 1.

Ilexmunogi peuoguHu, MO MICTATBCS B POCIMHHUX COKax 1 IUIOAAX, €
reTepornocaxapuaamMy, TMOOyJoBaHI 13 3aJMINKIB TaJaKTYPOHOBOI KHCIIOTH,
3’enHanux o-(1,4)-rmiko3uaHuMu 3B'13kamMu. KapOOKCHIIBHI TpyINH rajJakKTypOHOBOT
KHCIIOTH PI3HOI0 Miporo ecTepudikoBaHi METUJIOBUM cnupToM. B pocinuHax
MEKTUHOB1 PEYOBUHU MICTATHCS Y (HOPM1 BOJOPO3UMHHOTO NEeKMUHY, NPOMONEeKMUH),
a TakoX y GopMi KaJbI[I€EBUX 1 MATHIEBUX COJIEH neKmMuHO080i KUCIOMU.

Ilpomonexmun — HEpO3YMHHA y BOJI CKJIagHa XiMiyHa crnoiyka (Y
MPOTONEKTUHI JOBIHM JIAHIIOT MOJIITrajJakKTypOHOBOI KUCJIOTH 3 €IHAHUMN 3 1HIIUMHU
PEUYOBHHAMMU: IIEJTI0JI03010, apabaHOM, TraJlaKTaHOM 1 IHIMUMH IOJ103aMH, a TaKOXK 3
O1IKOBUMH peUuOBHHAMHU ); MoJIeKyysipHa Maca 20...30 Tuc;

Ilekmunogi Kuciomu —1e TOJITaJakKTYpOHOBI KHUCIIOTH, B HE3HAYHIA Mipi
ecTepu(piKOBaHI 3aTUILIKAMU METAHOILY;

Ilexmun — Maiike TTOBHICTIO €CTEpU(PIKOBaHA NMEKTHHOBA KUCIOTO; NEKTHHH
€ PO3YMHHUMH Y BO/JI1, YTBOPIOIOTH KOJIOiIHI PO3YMHHU.

Ho cemiyentono3 BITHOCATHCA PI3HOMAHITHI 3a XIMIYHOK CTPYKTYPOIO
reTepOoIoJlicaxapuan POCIUH: TTIOKOMaHaHH, TaJJAKTOMaHAHU 1 KCUJIAHH, 1110 MICTATh
y O14HUX JIaHIForax apabiHo3y, TJIIOK03Y 1 T. 1.

I niko3uou — MPOYKTH, IO YTBOPIOIOTHCS B PE3YJIBTATI peakilii erepudikalii B
KHCJIOMY cepefoBuili. TUIbKH Ty>Ke He3HaUYHA KUIBKICTh TJIIKO3U/IIB 3YCTPIYAEThCS B
XapuyBaHHI JIOAUHU. Jledaki TIIKO3WAM € CUJIBHUMU I[IHOYTBOpIOBaYaMH 1
crabimizaTopamMu, (IIABOHOITHI TIIKO3UIA MOXYTh HAJaBaTH TIPKOTO CMakKy 1
MEBHOTO apoMaTy 1 KOJIbOPY XapyOBOMY MPOIYKTY.

Jlesoantoko3an — TIIKO3U, HEBEJIMKA KUIBKICTh SIKOTO YTBOPIOETHCS B yMOBaxX
MIpoJIi3y B Mpoleci 00XaproBaHHA 1 BUMIYII OOPOIIHAHMX BHUPOOIB 1 HarpiBaHHI
IYKpiB, I[yKPOBHX CHUPOIIIB 32 BHCOKOi TeMIiepaTypu. Benuki KUIBKOCTI Ii€i
PEYOBHHM B 1K1 € HeOaKaHUMU Yepe3 TPKUid CMaK.

Lianocenni eniko3uou — 1€ CHOJIYyKU, B PE3yJIbTaTl iX MPUPOIHOI Jerpajarii
YTBOPIOETHCSI CUHIJIbHA KUCJIOTA; BOHM JOCHUTH IIMPOKO MPEACTaBICHI B MPHUPOAI
(HaCiHHS TIPKOTO MUTJAII0, MAaHIOK, COPro, KICTOUKH MEPCUKIB, aOPUKOCIB Ta iH.).

BYTJIEBO/JIN B XAPYOBUX IMTPOJAYKTAX

ByrneBonu cknanaroth 3/4 cyxoi Macu pOCIHH 1 BOJOPOCTEH, BOHH MICTATHCS
B 36pHOBUX, QPYKTaX, OBOYAX 1 B IHIITUX MPOIYKTAX.

["onoBHMMU 3aCBOIOBAHMMH BYTJIEBOJAMU B Xap4UyBaHHI JIOAUHU € KPOXMAJIb 1
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caxapo3a. Kpoxmanb € roloBHUM €HEPreTUYHHM DPECYPCOM JIIOJCHKOTO OpraHi3my.
Jlxepena Kpoxmaio — 3epHOB1, 0000B1, kapToruist. Ha yacTky kpoxmainio npunaaae
npuom3Ho 80% BiJ yCiX BYTJICBOIIB, 110 CITOXKHBAE JIFOIMHA.

Momnocaxapuau 1 omirocaxapuad (y TOMY YHCII caxapo3a) MICTUThCS B
3€pHOBUX KYJbTypax y BIJHOCHO HEBEIUKHX KUIbKOCTAX (Tabmwmiro 6.1 1 6.2).
Caxaposa 3a3BUuail MoTparuise B JIIOJCHKUN OpraHi3M 3 MPOJIyKTaMH, B SIKI BOHA
no/aeTbes (KOHAUTEPChKI BUPOOU, HAIMOi, MOPO3MBO Ta 1H.). 3Ba)Kal0uud Ha Te, L0
caxapo3a 3HaYHOIO MIpPOIO CIIPHsIE 3pDOCTAHHIO TJIIOKO3M B KPOBi, BapTO 3a3HAYUTH,
10 MPOJYKTH 3 BUCOKUM BMICTOM LIYKPY (B MEpIy 4epry KOHIAUTEPCHhKI BUPOOH) €
HaWMEHII [[IHHUMHU 3 YCIX BYTJIEBOJHUX MPOIYKTIB.

3apa3 € Bke JOBEIECHUM TOM (hakT, 1m0 HEOOXiAHO 301TbIIYBAaTH B PalioOH1
KUTBKICTh XapUOBUX BOJIOKOH, JDKEPEJIOM SKUX € KUTHI 1 TIIICHHYHI BUCIBKH, OBOYI,
bpykTu. X6 3 HUTICHOTO 3€pHA, 3 TOUYKH 30py BMICTY XapuOBUX BOJIOKOH, Habarato
IIHHIIWNA, HDK X110 3 O0pOIIIHA BUIIUX COPTIB, IO HE MICTATH aJleHPOHOBOIO IIapy 1
3apojka (Tadmurs 6.3).

Tabnuys 6.1 — Byeneeoou 3epua i npodykmis iio2o nepepobku (v %)

[Iponykr Kpoxmanb Hykpu reMiIfngiIT:(jif)I;:i; . Bceworo
[Tmenuns 52...55 2...3 8..14 60...70
Bopomno nmennyne 67...68 1,7..1,8 0,1...0,2 73..74
Makaponu 62...69 1,7..4,6 0,1...0,2 72...75
Puc 55 3 4..10 63...64
I'peuxa 63...64 2 1.2 67...68
Kykypynza o7 2,5..3 6...10 67...70

Tabnuya 6.2 — Llykpu sorcuma i nuwenuyi (v %)
Hykpu ITmennns Kuro
I'mroko3a 0,01...0,09 0,05
®pykTo3a 0,02...0,09 0,06
Caxapo3za 0,19...0,57 0,41
MansTo3a 0,06...0,15 0,14
a1 onirocaxapuau 0,67...1,26 2,03

Tabnuys 6.3 — Ximiunuii cknao npodykmis nomeny nuenuyi (v % na cyxy peuosumy)

[Iponyxr KnitkoBuna | Ilenro3anu | Kpoxmanb
3epHo 2,5 6,4 53,0
Bopomino Bu.c. 0,1 1,6 80,1
Bbopomno I c. 0,2 1,8 77,8
Bopomuno II c. 0,5 3,4 725
Bucisxu 8,4 22,1 13,8
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ByrneBoau mmomiB (tabmmiro 6.4) mpencTaBieHi B OCHOBHOMY C€axapo301o,
[JIFOKO3010 1 (DPYKTO3010, a TaKOX KJIITKOBHHOK 1 NMEKTUHOBUMHU pedOoBUHAMU (Y
qopHiit cMopoauHi — 1,1; y ciusi — 0,9; y xxypaBnuni — 0,7; y MKIpKaxX IUTPYCOBUX —
20...30; y mkipii s0ayk — 8...20% NEeKTUHOBUX PEUOBHUH).

TBapuHHI TPOAYKTH MICTATH 3HAYHO MEHIIIE 3aCBOIOBAHWX BYTJICBOJIIB, HiXK
pociuHHI. M'siIcCHUI 1 MEYIHKOBUM TJIIKOTE€H TMOAI0H1 3a OyJO0BOIO 10 KPOXMaJIbHOIO
aM1JONIEKTHUHY 1 3aCBOIOIOTHCS TaK CaMO SIK KPOXMaJlb.

Tabnuys 6.4 — Buicm pizuux y2nesodis  niooax(y %)

Lyxpu ITexTHHOBI . Bcerworo
Bun KinitkoBruHa .
Caxaposa | [mroko3a | @pykrosza | PCIOBUHHA BYIIICBOIIB
Slonyka* 3,0 3,8 8,1 1,1 0,6 11...17
[Tepcuku 6,3 51 4.4 0,6 1,0 17...18
Bunorpan| 0,6..4,0 | 8..10 7...10 0,6 0,6 17...25
JInmonun 0,9 0,6 0,6 1,1 0,5 3.4
CyHurist 0,4 2,8 3,3 1,6 1,4 9...10

*Bwmict kpoxmaito — 0,2%.
OCHOBHI ®YHKIIII BYT'JIEBO/IIB
ByriieBoin € OCHOBHOIO CKJIaJJOBOIO YACTHHOKO XapyOBOI'O PalllOHy JIOUHHU,
OCKUJTBKH iX CIOXHUBAIOTh MPUOJIM3HO B 4 pa3u Ouiblle, HiXK KUpIB 1 OUIKIB. BoHu
BUKOHYIOTh B OpraHi3mi 0araTo pi3HOMaHITHUX (YHKIIH ajie ToJIoBHA 3 HUX —
eHepreTuyHa (pUCyHOK 6.2). YIpoIOBK KUTTS JIIOJMHA B CEPEAHHOMY CIIOKHUBAE
omu3pko 14 T ByrieBoAiB, y TOMy 4uciai Ouibiie 2,5 T MOHO- 1 aucaxapiiiB. 3a
PaxyHOK BYIJIEBOAIB 3a0e3neuyeTbesi 0m3bko 60% T000BOr0 €HEProcroXUBaHHS,
TOJI SIK 32 PaXyHOK OUJIKIB 1 )KUPIB pa3oM y3aTux — Tubku 40%

Byrnesoau

[MnactuyHa CuHTesyBanbHa PerynatopHa

EHepretuyHa 3axucHa

Pucynok 6.2 — OcHoBHI (yHKIIIi ByTJIEBOAIB B JIOACHKOMY OpraHi3Mi

Cepennss motpeba y ByrieBogax ckiagae 350-500 r/mo0y. Y Bumaaky
30UThIIIEHHS (DI3UYHOTO HABAaHTAXKCHHS YacTKa BYTJICBO/IIB TOBUHHA 3PDOCTATH.

ByrneBonu mnoTpiOHI st OlOCHMHTE3y HYKJIETHOBHX KHCIOT, 3aMIHHHX
aMIHOKHCIIOT, SIK CKJIQJ0Ba CTPYKTypHA YacTWHA KIITUH. BOHM BXOIATH A0 CKIamy
TOPMOHIB, (DEPMEHTIB 1 CEKPETIB CIIM30BUX 3J103.

PerynsaropHa (QyHKIis BYIJIEBOJIB pI3HOMaHITHa. BOHM TPOTHIIIOTH
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HAKONMMYEHHIO KETOHOBUX TUI TMiJl 4Yac OKHCHEHHsI >XKHUPIB, PETYIIOI0Th OOMIH
BYIJICBOJIIB 1 JISIbHICTh LIEHTPAJIIBHOI HEPBOBOI CUCTEMH. BaXKIIMBY poOJIb BIIITPaOTh
BYTJIEBOJIM, BUKOHYIOUM 3axvcHI ¢yHKii. Tak, riIoKypoHOBa KUCIIOTA, 3'€IHYIOUUCH
3 IEIKUMU TOKCUYHUMHU PEYOBHUHAMH, YTBOPIOE PO3YMHHI Y BOJII HETOKCUYHI CKJIAJIHI
edipu, 110 JIETKO BUAAISIIOTHCS 3 OPTaHI3MY.

3a Xap4yoBOO I[IHHICTIO BYTJICEBOJM MOAUIATh HA 3AC60M08AHI 1 HE3ACBOI0BAHI.
3acBOIOBaHI BYIJIEBOJU MEPETPABIIOIOTHCS 1 META00I3YIOTHCSl B OPTaHi3MI JIFOJAUHH.
JIo HUX BITHOCATBCA 21I0K03d, (HpyKmo3a, caxaposd, J1aKkmosd, Malbmosd, O-
2NMIOKAHOBI  NOJCaxapuou — Kpoxmaib, OeKcmpuH [ 2jlikoeeH. 3a HecTadl IHX
BYTJICBO/IIB B OpraHi3Mi 3'ABISIIOTHCA CIAOKICTh, 3allaMOPOYEHHS, TOJIOBHUMN Oifb,
BITYYTTS TOJIOAY, COHJIUBICTh, MITIUBICTh, TPEMTIHHS B pyKaX.

He3acBoroBani  BYIJIEBOAM HE  PO3MICIUIIOIOTHCS  GepMEHTaMH, 110
CEKpPETYIOThCS B TpaBHOMY TpakTi moauHU. Jlo HE3acBOIOBAaHUX BYTJIEBOJIIB
BITHOCATHCA padiHO3HI OJirocaxapuad 1 He-0-TTFOKOHOBI MOJIicaxapuiau — yeio103d,
2emMiyeniono3a, NeKmuHo8l pedosuHu, iHyaiH, aieHiH, Kameos [ ciu3. HezacBoroBaHi
MO3UTHUBHO BIUIMBAIOTH Ha (DYHKIIIFO TOBCTOTO KUIIIEYHHUKA, aJICOPOYIOTh COJIl BaXKKHUX
METajiB, PaJlOHYKJIIIH, 3MEHIIYIOTh 1HTOKCHUKAIII0O OPTaHi3My, PEryJolTh PiBEHb
XOJIECTEPUHY, TJIFOKO3W 1 TPUTTIUEPHUAIB B CHPOBATII KpOBi. XapyoBi BOJIOKHA
CHOpUSIOTh  MPOQIIAKTUII  OXKHUPIHHSA, AaTEPOCKIEpPO3y, IYKpPOBOTO  JiabeTy,
BHUPA3KOBUX XBOPOO INUIYHKY 1 JABaHAAISATUIANOI KUIIKH, Toxarpa Ta iH. [{oOoBa
HOpPMa Xap4oBHUX BOJIOKOH IS Topocioi moauan — 25...30 T.

®YHKIIII BYT'JIEBOJIB B XAPUYOBUX ITPOJITYKTAX
IN'apodinbHicTh

[apodinpHICTE — 0THA 3 HAWBAXIIMBIIIMX BJIACTUBOCTEH BYTJIEBOIB, IO
BUKOPUCTOBYIOTHCS B OTPUMAHHI Xap4yOBUX MPOAYKTIB. ['1IpodinbHICTH 3yMOBIICHA
HasBHICTIO unclieHHUX OH-rpyn. BoHu B3aemMonitoThb 3 MOJEKYJIOK BOIU 3a
JOTIOMOT'OI0 BOJIHEBOT'O 3B'AI3KY, MPU3BOASYM TAKUM YHMHOM JI0 COJIbBaTalii 1/abo 10
PO3UMHEHHS LYKpIB 1 0aratbox ix mojiMepiB. EdekT 3B's3yBaHHA BOAM 3HAYHOIO
MIPOIO 3aJIeKUTh Bl CTPYKTypu LyKpy. Hampuknan, ¢pykro3a € 3Ha4HO OUIbII
FIFPOCKOMIYHOI0, HDK D-Tioko3a, Xouya BOHM MaloTh 1 OJHAKOBE YHCIIO
rigpokcunibHux rpyn. 3a 100%-Boi piBHOBaXXHOT BIAHOCHOI BOJIOTOCTI MOBITPS
caxapo3a 1 MajbTO3a 3B'SI3YIOTh OJIHAKOBY KIJIBKICTh BOJAM, B TOH K€ Yac JIAKTO3a €
Habarato MeHII rirpockorniyHor. MopMu TrigpartiB, MO0 MAIOTh MIIHY KPUCTAIIYHY
CTPYKTYPY, Y MEHIIIH Mipi 31aTHI abcopOyBaTH BOJIOTY.

3B'I3yBaHHS apOMAaTUYHUX PEUYOBHUH

Jns  Garatbox  XapyoBUX NOPOAYKTIB, MiJ 4Yac OTPUMAHHSA  SIKUX
BUKOPHUCTOBYIOTBCS ~ Pi3HI BHJAM  BHUCYIIyBaHHS, BYIVICBOJW €  BaKIWBHUM
KOMITOHEHTOM, IO CHpUsi€ 30€pEKEHHIO KOJIbOPY 1 JETKUX apOMATUYHHX PEUOBUH.
CyTb 1IbOTO MPOIIECY TOJNIATAE B 3aMiHI B3a€MOIIi IIYKOP-BO/JAa HA B3aEMOJIIIO IyKOP-
apoMaTUYHA PEUYOBUHA:

Llykop-Boga + apomaTuyHa pe4YyoBUHaA — LYKOp-
apoMaTunyiHa peyoBuUHa + BOAa

JleTki apomMaTH4HI PEYOBUHU — LI€ YUCJIEHHA TIpyna KapOOHIIBHUX CHOJYK
(anpaerian, KETOHM), MOX1IHI KAPOOHOBUX KUCJIOT Ta 1H.
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EdextuBHumMu ¢ikcaropamu apomaTy 1 OapBHHUKOBUX PEUOBUH € BEJHKI
BYIJICBOJIHI MOJICKYJIM, HANpHUKIIaJ, rymiapabik. YTBOPIOIOUM IUIIBKY HaBKOJO IMX
PEYOBHH, BiH IMEPEIIKoKae abCopOIlli BOJIOTH 1 BTpaTi ii 32 paXyHOK BHUITAPOBYBAHHSI
1 XIMIYHOTO OKHCHEHHSL.

YTBOpEeHHS Xap4Y0BOro apoMaTy 3a TeNJOBOi 00poOkH

[TpoaykT TepMIYHOTO PO3KIJIAJaHHs IYKPiB BKIIIOYAIOTH MipaHOBi 1 PypaHOBI
CIIOTYKH, a TakKoX «¢ypaHOHHW, JIAKTOHHU, eTepu. HasgBHiCT, THX abo IHIIUX
apOMAaTHYHUX CIIONYK HA/Ia€ KO)KHOMY MPOAYKTY BIACTHBOTO HOMY apoMary.

ConoakicTsh

BimgyTTsi coloAKOCTI y PpOTI Mg Yac CHOKMBAaHHSA HU3BKOMOJIEKYJISPHHUX
BYTJICBO/IIB XapaKTEPHU3Ye€ I1Ie OJHY BAXIMBY 1X (PYHKIIIO B XapUOBHX MPOIyKTaxX. Y
Tabymill 6.5 HaBeJCHAa XapaKTEepPUCTHKA BIJHOCHOI COJIOJKOCTI PI3HUX BYIVIEBOAIB B
MOPIBHSIHHI 3 Caxapo3010 (COMOAKICTh Kol puiiMaeThes 3a 100).

Tabauys 6.5 — Bionocua conooxicms (BC) pisHux 8y2ne600i i 0esaKux wmyyHux niocono0icysadie

Llykop BC [{ykxop abo migconomKyBad BC
Caxaposa 100 a- D- makro3a 16
B - D- dbpykTo3a 180 B- D- makTo3a 32
a - D- rimroko3a 74 Kcunoza 40
- D - rmroko3a 82 Cop0Oit 63
o - D- ranakroza 32 Kenmir 90
B - D- ranakro3a 21 [ukmamaru 500
o - D- mano3a 32 Acmapram 180
- D- mano3za lpka | Caxapun 500

YTBOPEHHS CTPYKTYPHU XaPUYOBOTO NMPOAYKTY

[lomicaxapuay BUKOHYIOTh BaXJMBY (DYHKIIIO — YTBOPEHHSI CTPYKTYpH
Xap4yoBOT0 NPOAYKTY — M'IKO1, TBEpJ0i, B'sI3KO1, TUIKOI 1 T. JI.

Kpoxmanb € BaXJIMBUM KOMIOHEHTOM XapyoBUX MpoaykTiB. HailOuibm
BAXKJIMBE 3HAUEHHS JUJIS Xap4YOBHUX IMPOAYKTIB MAaKOTh TaKl BJIACTUBOCTI KPOXMAIIO:
KJIelicTepu3allisi, B'A3KICTh KJIEHCTepy, KEeJIEeyTBOPEHHs. Y XapyoBiil MPOMHUCIOBOCTI
3HAXOASATh LIMPOKE 3acCTOCYBaHHS MOAM(IKOBaHI KpoXmalll — eTepu(piKOBaHI
(monodocdarHi, MOMEPEKOBO-3IINTI), OKHCJICHI, MOAU(IKOBaHI  KHUCIOTOIO,
3a37aJerib KIeHCTepU30BaHi.

Y  BUpPOOHHUIITBI  XapuyoOBUX  MPOAYKTIB  3HAXOJUTh  3aCTOCYBaHHS
MIKPOKPHUCTAJIIYHA 1IEJI003a, JUIsl OTPUMAaHHsS $SKOI BUKOPHUCTOBYIOTh KHCIOTHUMN
T1APOITI3 LEI0NI031; HATPIEBA CLIh KapOOKCUMETHIIIICIIONIO3U BUKOPUCTOBYETHCS SIK
3aryCHUK, CTa01113aTOp eMYJIbCiil Ta 1H.

MeTunientono3y OTpUMYIOTh JII€I0 METUIIXJIOPULY HA LENI0N03Y B JTY)KHOMY
cepenoBuillil. BoHa BUKOHy€e (hyHKIIIIO BOJOYTPUMYIOUYOTO 1 CTPYKTYPOBAHOIO areHra
B XapuoOBUX MPOAYKTaX, MOM'KIIIyBaya 1 cTabi3aTopa eMyJibCiil Ta iH.

[IekTHH MIKUPOKO 3aCTOCOBYETHCS Y BUPOOHHUIITBI XapUOBUX MPOIYKTIB 3aBISKH
MIPEKPACHUM KEJITIOI0OYUM BIACTUBOCTAM ((PYKTOBI Kele, HKEMHU, 1HII KOHIUTEPChKI
BUPOOH).
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[NEPETBOPEHHSA BYTJIEBOIIB, 11O BIABYBAIOTHCA 3A
TEXHOJIOI'TYHOI ITEPEPOBKUY CUPOBUHU

[Ipu mepepoOui 1 30epiraHHi Xap4yoBOi CHUPOBUHHU 1 MPOJIYKTIB BYTJIEBOJH
3a3HAIOTh CKJIQJHUX 1 PI3HOMAHITHUX IIEPETBOPEHb, B 3aJICKHOCTI BIJI CKJIAay
BYTJIEBOJHOTO KOMILIEKCY, Temreparypu 1 pH cepenoBuina, BOJOTOCTI, HAIBHOCTI
(hepMEeHTIB, MPHUCYTHOCTI B MPOAYKTaxX IHIIMX KOMIIOHEHTIB, IO B3aEMOMIIOTH 3
ByIJIeBoaMu (OUIKIB, JIIITIIIB, OPTaHIYHUX KUCIIOT Ta iH.).

OCHOBHMMHU TpOIECaMH, IO BiAOYBalOTHCS y BYIJIEBOAAX 3a PI3HUX BHUJIB
TEXHOJIOT1YHOT 0OpOOKH 1 30epiraHHs XapuOBUX MPOIYKTIB, € HACTYITHI:

— KUCJIOTHUH 1 pepMEeHTAaTUBHUI TiApOoIi3 K- 1 MOJicaxapuiiB;

— peaxirii geriapararii ByTrJeBOIiB;

— MEJIaHOIIMHOYTBOPEHHH,

— KapameJi3aiisi.

I'igponi3 au- 1 moaicaxapuaiB

[ppom3 au- 1 mojicaxapu/iB — HAHOUIBII MOMIMPEHUNA MpOIEC, MO0
B1I0YBA€ETHCS B XAPUOBUX MPOJYKTAX 3a TEIUIOBOI 1 XOJIOJUIBLHOI OOpOOKH, a TAKOXK
i yac 30epiraHHs KapToIUIl, IJIOMIB 1 OBOUIB B 3aMOPOKEHOMY 1 OXOJIOKEHOMY
CTaHl.

B mpoueci HarpiBaHHs Aucaxapuiu (caxapos3a, MajbT03a, JIAKT03a) MiJl JI€I0
KHUCJIOT a00 Y IPUCYTHOCTI (DepMEHTIB pO3MaJal0Thesi Ha MOHOcaxapuau. Caxaposa y
BOJHMX PO3YMHAX 1] BIUIMBOM KHMCJIOT MPHUETHYE MOJIEKYIY BOAM 1 TAPONI3y€ETHCS
Ha PIBHY KUIBKICTh TJIIOKO3U 1 (PYKTO3M, IO OOEPTAIOTh IUIOUIMHY MOJSpU3aIlii
BJIIBO, @ HE YNpaBoO, K caxapo3a. Take MepeTBOPEHHsS HA3MBAETHCS 1HBEPCIEIO, a
EKBIMOJIEKYJISIpHA CYMIII TJIIOKO3U 1 (pyKTOo3u (IHBEPTHUM IIYKPOM, SIKUH Mae
COJIOJIIINM CMakK, HIX caxapo3a.

[Tomicaxapuau 3a HarpiBaHHS Mif JI1€:0 KUCIOT a00 y MPUCYTHOCTI (PEpMEHTIB
TaKOX MIJAIOTBCS TiIPOJi3y 3 YTBOPEHHSAM HU3BKOMOJEKYISPHUX CIOIYK, IO
O0epyTh y4acTh B OOMIHHUX MPOIIECaAX.

3 BHUCOKOMOJICKYJISIPHUX TOJIiCaXapu/iB I1CTOTHUM 3MIHaM IiJIal0ThCS
KpOXMaJlb 1 IEKTUHOBI pEYOBUHHU.

MenaHOIIMHOYTBOPEHHA

[lin wmenanoigmHoyTBOpeHHsIM (MY abo peakuiss Maiisipa) po3ymitoTh
B32€EMO/JIII0 BIJHOBIIOIOYUX ILYKPIB (MOHOCAXapuau 1 JUcCaxapujivd), TaKUX, LIO
MICTATBCSI B IPOAYKTI 1 TAKUX, 10 YTBOPIOIOTHCS MiJ] YaC T1APOIi3y OLIbII CKIATHUX
BYIJICBOAIB 3 aMIHOKHCJIOTaMH, NentujaamMu 1 Ouikamu. [Ipu 1iboMy yTBOPIOIOTHCS
TeMHO3a0apBJieHI MPOIYKTH.

3aranpHOIO JJI CTPYKTYPHHUX CHOJIYK, 1110 YTBOPIOIOTHCS B PE3YJIbTATI peaKiiii
Maitsipa, € rpyna

| |

CH;—C=C—C|—O—
OH OH
Cronyku, MmO MICTITh IO TPYyMy, BHUSABICHI B OOCMaXXEHHX Xap4YOBHUX

mpoayKkTax (xiib, KaBa, Kakao, COJOJ), B SAKUX IIiJl BIZTABOM BUCOKUX TEMIIEPATYp
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Bi10yBa€eThCsl HeepMEHTATUBHE TOTEMHIHHSA (POAYKTH MOTEMHIHHS — Mipa3aHu).

[Iponyktn peakuii MY mno pi3HOMY BIUIMBalOTh Ha OPraHOJICTITHYHI
BJIACTUBOCTI TOTOBUX BUPOOIB: MOMITHO MOKPAIIYIOTh 30BHINIHINA BUTJIST CMa)KEHOTO
ab0 TYIIKOBaHOTO M'sica, KOTJET, ajie¢ MOTIPIIYIOTh CMakK, KOJIp 1 3amax M'SCHUX
EKCTPAaKTIB, OyJbMOHHUX KYOWKIB ¥ 1HIIMX KOHIEHTpaTiB. [loTeMHIHHS QPYyKTOBHUX
COKIB B Ipolieci 30epiraHHs, 3MiHa 30BHIIIHBOTO BUTJISTY, CMaKy 1 3araxy TOTOBHUX
M'SICHUX TIPOJYKTIB TaKOX MOB's13aHi 3 peakiiero MY.

3a MeNnaHOIAMHOYTBOPEHHSI 3HIKYETHCS XapuoBa IMIHHICTh OJIEPKyBaHUX
MIPOYKTIB B PE3yIbTaTi CHOJYYCHHS OUIKIB, BITaMiHIB, aMIHOKHCIOT B KOMILJIEKCHI
CTIOTYKH.

Kapamemizamis

VY Xap4oBiif TPOMHUCIOBOCTI OCOOJIMBE 3HAUCHHS Ma€ KapaMelisallis caxaposH,
rIII0KO03M 1 PpykTo3u. HarpiBanusa MoHo- 1 qucaxapiB 3a Temneparypu 100°C 1 Butie
MPU3BOJUTh JI0 3MIHM iX XIMIYHOTO CKJaay, KOJIbOPY, 3O0UIBIIEHHS BMICTY
3peayKOBaHUX pedoBUH. (OcoOJMBO 4YYTIMBOIO JO HarpiBaHHA € (pykrosa, ii
KapaMmenizamisi HpoxoauTh B 6..7 pa3iB mBHamE, HDK Tioko3u. Caxapo3a 3a
HarpiBaHHs B XOJIl TEXHOJOTIYHOIO MPOLECY B CIA0OKHUCIOMY a00 HEUTpPaTbHOMY
CEpEeIOBHUILI MIITAETHCS YACTKOBIN IHBEPCIi 3 YTBOPEHHSM TJIOKO3M 1 (hpykTo3u. L1
MOHOCaXapuaH MiAJAI0THCS MMOAANBIINM epeTBOpeHHsIM. Hanpukiian, Bij Moiekynu
TUIFOKO3W MOXKYTh BIAIICIUTUCS MOJEKYJIHW BOAW (JIeriapaTallis), a IMPOJYyKTH, IO
YTBOPWJIMCS, 3'€THATHCS OJUH 3 OJHUM a00 3 MOJIEKYJIOIO caxapo3u. 3a MOAANIBIION
JeriipaTtaiii yTBOPIOETbCS OKCUMETHWIDYpdyposd, B MOAAIBIINX TEPETBOPEHHSIX
SAKOTO PYHHYETbCSI BYTJICIIEBUN CKEJET 1 HAKOMUUYYIOTHCA MPOAYKTH IECTPYKINT —
MypallliHa i JeBYIIHOBA KUCIIOTH (PUCYHOK 6.3).

Oucaxapuau | +HO | MoHocaxapugn | —HO Moﬁggsf:pn:ms
2nCgH120

NC12H2011 6H120s6 2nCgH 1205
MpoAyKTH KoHAeHcauil OKkcumeTun-
bypcpypon

3abapeneHi i

rYMiHOBI MypaluumHa i

peyvyoBUHK nesyniHoea

KUCIOTH

Pucynok 6.3 — Cxema nepeTBOpEHHSI IyKpiB 3a HarpiBaHHS

Y  BUTOTOBJCHHI  KOHIUTEPCHKUX  BHUPOOIB, HAMPUKIAA  KapaMedl,
TEMIIEpaTypHUM BIUTMBAM IMIIAAI0ThCS BHUCOKOKOHIIEHTPOBAHI PO3UYMHHU IYKPIB (110
80%), TOMy OCHOBHMUMH MPOIYKTAaMU Kapamelni3allii € aHTIAPUAd 1 TPOIYKTH iX
KOHIeHcal].
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[Ipoumecu OpoaiHHSA

BbponinHs — e mporec po3MICIJICHHS MOHOCAaxapuIaiB B pe3yabTari il
MIKpOOpraHi3miB. bBpofiHHS 3a y4acTi BYIJIEBOJIB BHUKOPHUCTOBYETHCS Y Pl
XapYOBHUX TEXHOJIOTIH: y MPUTrOTYBaHHI TicTa Juid Xi110a, y BAPOOHMIITBI MHUBa, KBaCy,
COUPTY, BUHA U IHIIUX MPOAYKTIB. PO3pI3HAIOTH CHOUPTOBE, MOJIOUYHOKHUCIE,
MAaCJISTHOKHCIIE 1 TUMOHHOKUCTIE OpPOIIHHS

METO/U BUSHAYEHHSA BYTJIEBO/IIB B XAPUOBUX ITPOAYKTAX
BusHadeHHs MacoBOi 4aCTKH MOHO- 1 oJlirocaxapu/aiB

Jlis BU3HA4YEHHS UUX BYIJIEBOJIB BHUKOPHCTOBYIOTh iX BiJHOBIIOBAJIbHY
3naTHicTh. CroyaTKy iX BHJIy4YalOTh 3 XapuoBuUX MpoayKTiB 80%-HUM €TUIIOBHM
cnuptoM. CHUPTOBI €KCTPAKTH YMApIOIOTh MiJ BaKyyMOM, PO30aBIsiOTH Tapsdoio
BOJI0I0 1 IIBTPYIOTh. B mporieci aHamizy MpoayKTiB, BIIHOCHO Oaratux OiIKamu i
(hEeHOMBHUMHU  CHOJIyKamu, GUIbTpaT JAOJATKOBO OOpOOJISSIOTH  HEUTpabHUM
PO3UMHOM aleTaTy CBMHIIIO, HAJUIMIIOK SIKOTO BUAAIAIOTH Cyib(aToM, (ochaTom
a6o oxcamatrom Hatpito. Ocan GUIBTPYIOTh, a Yy GUIBTpaTi BU3HAYAIOTH
B1JIHOBITIOBAJIbHI (PEAYKYIOUil) LIYKPHU 3 BUKOpUCTAaHHSIM rekcariianodepary(Illl)kaniro,
@eniHroBoi piAMHU abo HOAOMETpUYHUM MeToaoM. [l BU3HAYEHHS caxapo3u
(pa3oM 3 peayKyOUUMH ITyKpaMH) i1 HE0OX1HO 3a3/1aJIeT1Ib I1pOJIi3yBaTH.

AxicHMI 1 KUIBKICHMM aHalll3 OKPEeMHX IYKPIB MPOBOJATH METOAAMHU
ra3opiIMHHOI, 10HOOOMIHHOI a00 pIAMHHOI XpoMmaTtorpadii BUCOKOTO PO3A1IECHHS.
KinbkicHI BH3HA4Ye€HHS IYKpPIB MPOBOAATH TAaKOXK METOJOM HOHOMETpii 3
BUKODUCTaHHAM (EPMEHTHUX EJIEeKTPOMAIB, III0 MalOTh BHUKIIOYHO BHCOKY
CEJICKTUBHICTb JI0 IEBHUX IYKPIB.

BusHadeHHa MacoBOi YaCTKH 3aCBOIOBAHUX MoOJiicaxapuaiB

Bu3HnaueHHsT KpoXMallio 3aCHOBaHE, SIK MPaBUJI0, HA BU3HAYEHHI OTPUMAaHOI B
X0/l TIAPOJI3y TJIFOKO3W 3a JOMOMOIOK XIMIYHUX MeETOoMiB abo ¢i3uuHux (3a
3/IaTHICTIO OTPUMAHMX PO3YMHIB 00E€pTaTH IUIOIIMHY MOJspu3auii). s Bu3HaueHHs
KpOXMajlo HEOOXIJIHO 3a3/JalieTib 3BUIBHUTUCA BIJT MOHO- 1 OJIIrOCaxapuaiB
excrpakiiero 80%-HuM eraHonoM. [loTiM TpPOBOASATH BHUAUICHHS KpPOXMAO 3
MPOAYKTY OyAb-SKUM 13 BIJOMUX CIOCOOIB, HANPUKJIAJ, PO3UMHEHHSM CIOYaTKy B
XOJIOAHIN, TOTIM B Taps4dii Boxai. Ilicias 4oro 3BIIBHSIOTBCS BiJ OLIKIB IMUISXOM
00poOKku  po3unHy (ochopHO-BOIBGPAMOBOIO  KHCIIOTOK, aIlleTaTOM  IHHKY,
rekcanianodeparom(IIl)kanito abo iHIKUMU O1TKOBUMHU OCAIKyBauyaMHU.

BusHnaueHHsT KpOXMali0 TMPOBOMASTH, SK TMPaBUJIO, ILISXOM BHU3HAYCHHS
TJIFOKO3M Ticis (DEPMEHTATUBHOTO a0 KHUCJIOTHOTO Tiapomidy. s po3paxyHKy
BUKOPUCTOBYIOTh  BINMOBIAHI  KoedimieHTH. MOXXHa  3aCTOCOBYBAaTH  METOJ
MOJISIPUMETPII.

Jlns BU3HAUEHHSI JAEKCTPUHIB iX BuiydaroTh Teriow (40°C) Bopow 1
OCaKYIOTh 96%-HUM €TaHOJIOM, IPOBOJATH T1POJIi3 1 BU3HAUAIOTH TIIIOKO3Y. Jliis
PO3paxyHKy BUKOPUCTOBYIOTh BIJTMOBIAHI Koe(iieHTH. MoKHA BUKOPUCTATU METO]]
criekTpooToMeTpii, BUMIPIOIOYN 1HTEHCHUBHICTh 3a0apBJICHHS HOA-KPOXMaJIbHOTO
KOMITJIEKCY.
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Bu3sHadyeHHS MacoBOI YaCTKHM HE3aCBOIOBAHUX
nmoyJicaxapujiB

3aranbHUi BMICT XapyOBHX BOJIOKOH (JITHIH 1 HE3aCBOIOBaHI BYTIJIEBOJIM)
3a3BMYail BU3HAYAIOTh T'PAaBIMETPUYHUM METOJOM. AHalll3 MOJSrae y BUKOPUCTAHHI
(hpakIlioHyBaHHS — CIIOYATKy PO3YMHSIOTH KpOXMajb 1 OUIKM 3a JIOMOMOTOIO
dbepMeHTiB, IO IMITYIOTh PO3IICIUIIOBAHHSA X B IUTyHKOBO-KHIIKOBOMY TpaKTi
JTroAuHY (0-aminasa, MeTcHH, MaHKPeaTHH), PO3UMHHI XapyoBi BOJOKHA OCAKYIOTh
CIUPTOM, (PUTBTPYIOTh, OCAJT 3BAKYIOTh.

Busznauennus nekmuny TpyHTY€TbCSI HA MOTO BUJIyYEHHS (PO3UMHHOTO MEKTUHY
1 IPOTOIEKTHUHY) 3 XapuoBOr0 MPOAYKTY, OCaJKEHH1 1 3BaKyBaHHi. /[ BHITyueHHs
PO3UYMHHOTO TEKTHUHY 3aCTOCOBYIOTH €KCTPAKIIIO XOJOAHOIO BOJOIO 3 IMOAAIBIINM
KUI'ATIHHAM. /{7151 BUIy4eHHSI IPOTONEKTUHY 3aCTOCOBYIOTh KHUIT'ATIHHS 3 COJISIHOIO
KHACJIOTOK TIC/IA BMJIyYEHHS PO3YMHHOIO MeKTuHy. J[lnsg mnponaykTiB, OaraTux
KpOXMaJjeM, 3aCTOCOBYIOTh CHElialibHI MPUIOMHU HOro BiAuieHHs. [l ocamkeHHs
NEKTUHY MPOBOJAATH PEAKII0 3 XJOpUAOM Kaiblio. OKpiM 3Ba)KyBaHHS MOKHA
BH3HAUaTH BMICT KaJbLIi0 B 0CaJl KOMIIEKCOHOMETPUYHUM METOJIOM 3 TPUJIOHOM b
132 IUMH JaHUMH pO3paxoOBYBaTH BMICT MIEKTHUHY.

Busnauenns cemiyentono3 TpyHTYETbCS Ha BU3HAYEHHI BIJHOBIIIOBAJIBHUX
LYKpiB, OTPUMAHUX B pe3yJbTaTl KUCIOTHOrO abo0 JYXKHOrO TIApOII3y.
['eminientono3u Tigposi3ylOThCsl Bakue, HIK IMEKTHH, TOMY iX BH3HAYAIOTh MICIS
BHJIaJIEHHS IEKTHUHIB. [{J11 pO3paxyHKy BUKOPUCTOBYIOTHCS BIAIOBIIHI KOE(DILIEHTH.

Memoo 6u3zHauenHns KIIMKOBUHYU 3aCHOBAHUN Ha TMPOBEICHHI TIAPOJIZY
JIETKOPO3YMHHUX BYTJIEBOAIB 32 BIANOBIIHUX YMOB 1 OTPUMAHHS HET1IPOJII30BaHOTO
3QINIIKY, SIKAW 3BAXKYIOTb.

6.3 ExciepuMeHTAJIbHA YaCTHHA

6.3.1 BuzHaueHHSI MaCcOBOI YACTKH €aXapo3M y XJ1i000y10UHNX BUPODax
HOIOMETPUYHUM METOI0M

B mpommucioBocTi caxapo3y OTPUMYIOThH 3 I[yKpPOBOI TPOCTHHH Ta IyKPOBOTO
OypsKy, 10 MICTATH BiAMoBiAHO 12...15% Ta 15...22% nanoro ByriaeBoay. Yacto
caxapo3y Ha3WBaOTh TPOCTUHHUM a00 OYypSIKOBUM IIYKPOM.

Y  BUpPOOHHUIITBI KOHIUTEPCHKHX Ta XJ1000yIOYHMX BUPOOIB  MOXKE
BUKOPUCTOBYBATUCh SK 3BUYAMHHUI I[yKOp, TaK 1 MPOIYKT HOTO TiApOIi3y, SIKUN
HA3WBAETLCS 1HBEPTHUM I[yKpoM. [HBepcis (Tipoiii3) caxapo3d MOXKE MaTH
(dhepMeHTaTUBHUIN Ta KUCJIOTHUN XapakTep. @epMeHTaTUBHUIN T11poii3 BiAOyBa€ThCA
nig niero dhepmenty B-bpykrodypanosungazu (caxapasa), a KUCIOTHUH — MiJT TI€O
KUCIIOT. [IpoayKTOM TifposIi3y caxapo3u € CyMIIll TJIFOKO3H Ta (PPYKTO3H.

[lepeBaramMmu BUKOPUCTAHHS IHBEPTHOTO I[yKPY Y XapuOBOMY BUPOOHUIITBI €:

— 3MEHILIEHHS BUTPAT LYKPY, OCKUIbKK (pykTo3a B 1,8 pasiB cosiofiia, HIXK
caxaposa;

— TIJIBUIIICHHS 3aCBOIOBAHOCTI BYTJIEBOJIB (cepell BYIJICBOJIB HaWKpaile
3aCBOIOIOTHCSI MOHOCAXapUIn);

—30UIbIIEHHST TepMiHy 30epiraHHs OOpOIIHAHMX KOHJWUTEPCHKUX Ta
xJ11000yTOUHHUX BHPOOIB (peayKyroul MOHOCaXapuau A00pe 3B’SA3YIOTh BOJIOTY Ta
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3aro6iraloTh NIBUAKOMY YE€PCTBIHHIO).

MacoBy 4acTKy caxapo3d y MpOIyKTaX BHU3HAYAIOTh 3 METOI PO3PaXyHKY ix
CHEPreTHYHOI IIIHHOCTI, a TAKOXK IS IEPEBIPKU MPABMILHOCTI 3aKJIaJ KN CHPOBUHU Y
BUPOOHUIITBI COJIOAKUX CTPaB, XJI1000YJIOUYHUX Ta KOHIUTEPCHKUX BUPOOIB.

Busznauenns macooi yactku 1ykpy (I'OCT 5672-68). Lleit 'OCT nepenbauae
JeKUIbKa METOJIIB BU3HAYEHHS B XJi01 1 XJ11000yJI0YHUX BHpPOOAX MAcCOBOI YaCTKH
IyKpy: TMepMaHTaHATHUH (3aCTOCOBYETHCS Yy pa3i BUHUKHEHHS CYIEPEYHOCTEH B
OLIIHIII SKOCTI — apOiTpaxk), MPUCKOPEHUI HOJTOMETPUYHHUM 1 MPUCKOPEHUN Tapsiaoro
TUTPYBaHHS.

[Topsimok TpoBeNeHHS aHaji3y HE3aJeKHO Bil METOAY BHU3HAUYCHHS IIyKPY
CKIIQZIAEThCS 13 HACTYIMHUX OCHOBHHMX CTaiii: TPUTOTYBAHHS BOJHOI BHUTSKKU;
TiIPOJIi3 caxapo3u B OTPUMAaHIN BUTSXKIN 1 KUIbKICHE BHU3HAYEHHS I[yKpy 3a HMOTO
BIJITHOBHUMH BJIACTUBOCTSIMH.

IIpunaau, odaagHaHHs, MaTepiaau: 3pa3ku XJ1i000yIOUYHUX BUPOOIB, TEXHIUHI Bary,
BOPOHKA, MipHi K0j0u micTkicTio 100 em®, 200 cm®, 250 cm®, KoHiuHA KOI0a MiCTKICTIO
250 cm®, minetkm wmictkictio 2 cm®, 5cm®, 10 em®, 20 em®, 50 em®, GinbTpyBATBHAN
namip, BojsHa OaHs, roauHHUK, cymuiabHa mada CEILI-3, exkcukatop, Orokcu
QIIIOMIHI€BI, TEPMOMETP.

PeakTuBu: nuctuinboBaHa Boja, 15 %-i po3uuH cynbdary uuHky, 4 %-ii pozuuH
riipokcuay Harpito (abo 5,6 %-i po3unH TiIpoKcUIy Kamito), 20 %-i po3duH COJITHOT
KHCIIOTH, 1HIWKATOp METHJIOBUH uepBoHUHU, 10%-HUI PO3YMH TIAPOKCUAY HATPIIO,
peaxtus ®eminra I° (6,925 %-uuit posunn xynpym(Il)cynsdary), peaktus deminra I
(34,6%-nuit po3uun ceruetoBoi coii B 10%-Homy NaOH), 30 %-uuit po3uun Hoaumy
Kaiito, 25%-ii po3unH cipuaHoi kuciotu, 0,1 H po3unH Tiocyneharty Harpiro, 1%-i
PO3YUH KPOXMAJTIO.

[TinroTOoBKa 3pa3ka A0 aHAII3y

Bin6uparots nmpobu 3a 'OCT 5667-65, TOCT 7128-81 1 TOCT 8494-73.

I3 nmabopaTopHoro 3paska, BiIIOpaHOTO JIJIsl 3arajlbHOTO aHaI3y, BUAUISIIOTh HE
MeHue 300 r mpoaykry.

VY BupoOax, y SAKUX M’SIKyII BIAOKPEMJICHHHA 1 JIETKO BIIAUISETbCS B
CKOPUHKH, HaIlpUKJIaj OyJKd, 37100a (32 BUKIIOYEHHSAM BUPOOIB 13 MJIACTUHYACTOIO
TICTA) aHAJI3YIOTh JIMILIE M’ SIKYII [IUX BUpOOIB. B pemti Bupobax (0yOnmku, cyxapi i
T.I1.) aHAII3YIOTh BECh 3PA30K (31 CKOPUHKOIO).

I3 BUp0OiB BUAAISAIOTH BCl BKJIIOUEHHS (TTOBU/JIO, BAPEHHS, POA3UHKH 1 T.IL.) 1
MOBEPXHEBY BIAPOOKY (TOCHIMKY I[yKPOM, MAakoM 1 T.1.), PETEIbHO MOJPIOHIOIOTH,
MEePEMIIITYIOTh 1 TOMIMIAOThH B OAHKY 3 IPUTEPTOIO TPOOKOIO.

Y 3pa3ky Bu3HauyarOTh MacoBy uactky Bosorn ([OCT 21094-75)
BucymryBaHHsaM B CEIII 3a temnepatypu 130°C npotsirom 40 XB.

I[TpuroryBaHHsd BOOAHOI BUTSAKKH.

HaBaxky mpoaykTy, 3BaKeHy Ha TEXHIYHMX Barax 3 TouHicTio n0 0,05T

IIEPEHOCATH B MipHy K016y Ha 200 a6o 250 cm®. HaBaxky mpoaykry GepyTh 3 TAKUM

9 PeaktuB ®eminra I: 7r CuSO4 B 100 cM® muct. H20O. Peaktus ®eminra II: 37 r cernerosoi comi i 10 r NaOH B
100 cm? auct. H,0.
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pPO3paxyHKOM, IO KOHIIEHTpaIlis IyKpy B posuuHi Oyma mpubmuszao 0,5%. Jlus
3pY4YHOCTI PO3paxyHKy MOKHA CKOpHUCTaTHCs Tabuiero 6.6.

Tabauys 6.6 — Busnauenus macu HABANCKU XEO00YI0UHUX 8UPODL
8 3A1eAHCHOCMI 8I0 OUIKYBAHO20 BMICIY CAXAPO3U

OuikyBaHa MacoBa Maca m'sikyiiia, 1o BHOCUThCA
4acTKa IyKpy y MipHY K010y MicTKicTio, cM®
(% 10 cyXHX PEYOBHH) 200 250
2...5 25 30
6...10 12,5 15
11...15 8 10
16...20 6 7

[TotiMm B K070y 3 HABAXKOK HaJIMBalOTh Ha 2/3 11 MICTKOCTI BOAy 1
BUTPUMYIOTH TPOTATOM 5 XB. 3a YacTOTO CTPYIIYBAaHHS JJisi KPAIOro BHJIyYEHHS
nykpy. [nst ocamkeHHS BHCOKOMOJIEKYJSIPHHUX CIOJNYK (HELYKpiB) B KOJOYy
namBaroth 10 cm® 15%-Horo po3umny cynbpary muaky i 10 cm® 4%-Horo po3uuny
rigpokcuty Hatpito (abo 5,6%-HOro TiIPpOKCHIY Kajito), 100pe MepeMillyroTh 1
JAI0Th BIACTOSTUCH 15 XB. Piauny, 1m0 3anumunack GuIbTPYIOTh Yepe3 CKIIaT4acTHi
biapTp B cyxy Koa0y. [locaimoBHICT, BUKOHAHHS IOCIITy HaBe/eHa Ha PUCYHKY 6.4.

B oTtpumaHoMy QiabTparTi MICTIATBCS SIK BIJHOBHI LYKpH (pEoyKyrOdl —
IJII0KO03a, MaJIbTO3a, (PPYKTO3a Ta 1H.), TaK 1 HEBITHOBHUI — caxapo3a, sika B TICTI, HE
BCTUTAE T1/Ipoiii3yBaTucs B-PppykrodypaHo3naazor APIKIKIB A0 BITHOBHHUX IIYKPIB.

OcKUIbKM OUIBIIICTh ICHYIOUMX METOIB JIO3BOJISIE BUBHAYUTH BMICT Caxapo3u
TUIBKM MICAS 11 TIAPOJI3Y 0 PEAYKYIUHMX IYKpiB (IHBEPCHOIO IYKpy), TO B
OTpUMaHINA BUTSDKIII HEOOXITHO MIEPETBOPHUTH IIEH IHcaxapu/ B IHBEpCHHM Iykop. B
MIJCYMKY BU3HAYAETHCA CyMapHUI BMICT BCIX ITyKpiB (3arajbHUM IIyKop).

MoapiGHeHy HaBaXKy NOMICTUTH B MipHY Kon6y Ha 200 a6o 250 c™®, goaaTu
2/3 BMICTY KON6u AUCTUNBLOBAaHOI BOAM | NepeMilllyBaTy BMICT KON6u
NPOTAroM 5 XB ANA KpaLloro nepexoay caxaposu B po3yuH

§!

Oopatv 10 cm® 15%-Horo po34uHy ZnSO41 10 cMm® 4%-Horo po34uHy NaOH
ANA ocapKeHHA SiNKOBMX pe4YOBMH Ta HeLyKpiB

4

BMICT KOn6u nepemMiliaTi, 4OBeCTU AUCTUIIBOBAHOKO BOAOK A0 MITKH Ta
3anULLATH Yy CNokKol Ha 15 xB

I

BUTAXKY (PinbTpyBaTH 260 UeHTpUdyrysaTH

Pucynok 6.4 — [IpuroryBaHHs BOJHOI BUTSKKH
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['iaponi3 caxapo3su

B mipny kon6y Ha 100 cm® BHOCATS MineTkoro 50 cM*pinbTpary i 106aBIAIOTH
110 HOTO 5 cM® 20%-HOr0 pO3UMHY CONSHOI KHCIOTH (U1l OTPUMAHHS B PO3uMHi 2%~
HOTO KHCIIOTO cepeJ:[OBHma) Kon0y craBnare Ha Harpity BomsHy OaHio (10 70°C) i
BUTPHUMYIOTH 3 ITI€T Temneparypu 8 xB. IloTiM mBUIKO OXOJIOJLKYIOTH 10 KIMHATHOT
TEMIEpaTypu 1 HEHUTPaNmi3yloTh 3a IHTEHCHUBHOTO rmepemimyBaHHs 10%-HUM
PO3YHMHOM T1APOKCUAY HATPito ab0 Kallito (JIOMYyCKAE€ThCS BUKOPUCTAHHS O0€3BOHOTO
kapOoHaty abo rigpokapOOHATy HATPiO) 3 1HAUKATOPOM METUJIOBUM YEPBOHUM JI0
MOSIBU  JKOBTO-MaJMHOBOTO 3a0apBlieHHS. Tak sSK B JYy)KHOMY CEPEIOBHIII
MOHOCaxapuau MOXYTh po3KiagaTucs (0coOnmBO (GPyKTO3a), TO HEUTpasizalliio
HEOOXiTHO TMPOBOJUTH TMOBIIBHO HE IOMYCKAIOYH IOSBU JKOBTOTO 3a0apBIICHHS.
[Ticns He#Tpamizaliii 10BOJAATh 00’€M PIAMHU B KOJO1 A0 MITKH JUCTUIHOBAHOIO
BOJIOIO0 1 mepeMimryioTb. OTpUMaHuil PO3UYMH BUKOPUCTOBYIOTH [IJIsl BU3HAUCHHS B
HbOMY MacoBOi 4YacTKM LyKpy. [locCiiOBHICTH BMKOHAaHHS JIOCHiNYy HaBEJIEHAa Ha
PHUCYHKY 6.5.

50 cm® hinbTPaTy NepeHecT! y MipHy Konéy Ha 100 cm®, aoga™
5 cM’ 20%-HOro po34uHy HCI

il

Kon6y nocTaBUTU Ha KUNNAYY BOASHY 6aHIO i
BUTPUMATH 32 TeMnepaTypu70°C NpoTAroM 8 xe

KonGy oxonoauty Ao KiMHaTHOI TeMnepaTtypu

Iy

Oopatv 3 Kpanni MEeTUNIOBOro YepPBOHOrO Ta HeMTpanisyBaTH
consHy KucnoTy 10%-HuM po34nHoMm NaOH go nepexoay
YepBOHOro 3a6apBneHHA B NepCUKOBUMH
(He gonyckKaTh NOSBU XOBTOrO)

4

BMICT Kon6u AOBeCTU A0 MITKM AUCTUNBOBAHOK
BOAOKO Ta NepeMilaTi

Pucynok 6.5 — Cxema mocniJoBHOCTI Ai# MPOBEIEHHS T1APOII3Y caxaposu

Bu3znaueHHs MacoBO1 4aCTKHU UYKPY
Ipuckopenuii 1io0oMempuuHUll. Memoo BUSHAYEHHSI MACOBOL YACMKU YYKPY
(memoo Illopns) BiIPI3HAETHCS NPOCTOTOI, BHCOKOK TOYHICTIO BHU3HAYCHHS 1
MOJKJIMBICTIO BM3HAYCHHS BMICTy IIYKPY B JOCHUTH INHPOKHX MEXaX KOHIIEHTpaIii
(Bim 0,3 10 88,2 mr B 30 cM® po3unny).
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[Tpuaun Metomy mosisirae B HactynmHomy. Ilim 9ac KW sSTiHHS TOYHOL
KUIbKOCTI pimuHu DeniHra 3 JOCHIKYBAaHUM PO3YMHOM, IO MICTUTh BIJHOBHI
IlyKpH, OCTAaHHI BiJHOBIIOIOTH HOHM aBOBajeHTHoro Kympymy (Cu?) mo
kynpyM(I)okcuay 3a cxemoro

Cu?* + 1¢ — Cu*

[ToTiM Ha ABOBaJCHTHY Mijih, 1o 3anummiacs, Aitote KI. B oMy pasi ioH
10Jly OKHUCHIOETHCSA, & ABOBAJICHTHA Mi/Ib BIJTHOBIIIOETHCS:

2Cu?* + 2KJ 5 2Cu* + Jo + 2K*

MonekynapHuii #ox, 10 BUAUIAETHCS, TUTPYIOTh PO3UYMHOM Tiocynbdary
HaTPIIO:

Jo + 282032_ S2)+ 84062_.

J71s BU3HAYEHHS KUIBKOCTI ABOBasieHTHOTo KyrnpyMy, 1110 BiTHOBUBCS IIYKPOM,
MPOBOJIATh KOHTPOJBHUM AOCTI, B SAKOMY 3aMICTh JOCIHIJKYBAaHOTO PO3YMHY, IIO
MICTUTh I[yKOp, OepyTh AUCTWIBOBAHY BOJAy. BH3HauaioTh KUIBKICTH TiOCYyJb(aTy
HaTPII0, EKBIBAJIEHTHY YCii KUJIBKOCTI IBOBaJIEHTHOTO Kyripymy, 1o npuiiMaB y4acTb
y nocmial. Jlmsg 1poro BHU3HAYAKOTh PI3HUIIO 00°€MiB  TiocysbdaTy HaTpilo,
BUTPAYEHOT0 Ha TUTPYBaHHA [, B KOHTPOJIBHOMY 1 JOCIHIKYBAaHOMY pPO3YHMHI. 3a
3HAIIEHOI0 BEIMYMHOIO (Pi3HULIEIO IBOX 00’ eMiB), BupaxeHow B cM® 0,1 H po3uuny
TiocynbdaTy HaTpito 3a Tabmuiero 6.7 3HAXOAATh €KBIBAJICHTHY KUIBKICTh IYKPY Y
MIeBHOMY 00’ €M1 JOCTIPKYBAaHOTO PO3UUHY.

Texuixa eusnauenns — B KoHiuHy konby Ha 200...300 cM® BHOCATH IMIETKOIO
30cM® OCTiKYBAHOTO PO3UMHY 1 10/1a10Th MineTKoo 60 3 6ropetkn 10 cm® 6,925%-
noro poszuuny kymnpym(I)cymsdary i 10 cM® nmyxHOro po34mHy CETHETOBOI COJIi
(xamiii-HaTpil TapTpaT), JOBOJAATH CYMIIl HPOTATOM 2 XB. A0 KHUIIIHHS, KHUIT ATATbH
PIBHO 2 XB., IIBUAKO OXOJOJKYIOTh O KIMHATHOI TeMIEpaTypH, J0Jal0Th 3 T Kajii
noauny, posuumHeHoro B 10 cM® aucTHiaboBaHOi Bomu,l10 cm® 25%-Hoi cip4yaHoi
KHCJIOTH 1 BiApasy TUTpyloTh 0,1 H po3umHOM TioCynb(aTy HaTpil0 10 CBITJIO-
KOBTOro 3abapmieHHsa. IlotiMm gomarote 2 cM® immukaropy (1%-Huii po3dmH
KpPOXMaJII0) 1 TPOJOBXKYIOTb THUTPYBAaTH [0 3HUKHEHHS CHUHBOTO 3a0apBIICHHS.
AHaJOri9HO NPOBOAATH KOHTPOJNBHUM — JOCHiA, B sKoMy 3amicTh 30 cm®
JOCIIIKYBAaHOTO PO3UUHY OEpyTh TaKy K KIJTbKICTh AUCTHIIBOBAHOI BOJU. Pi3HUIlIO
MDK 00’€MOM BUTpaueHOTO Ha TUTpYBaHHS NapS;03; B koHTpoasHOMY gochiai (Vi) 1
00’eMOM B JOCIHIJIl 3 BUTSOKKOW LyKpy (V2) MHOXaTh Ha TOMPABKY N0 THUTPY
pO3unHy TioCynbdary HaTpio. 3a JIaHOK BEJIWYHMHOK BHU3HAYAIOTH CKBIBAJICHTHY
KinbkicTh Na,S,03, sKa TOpiBHIOE €KBiBaJIEHTHiH KinbkocTi BigHoBineanx Cu?*-ioHis.
[TocmimoBHICTh BUKOHAHHS JOCIITy HaBeJICHA HA PUCYHKY 6.6.

3a Tabmmuero 6.7 3HaXOAATh KiIbKiCTh MI caxaposu y 30 cM® 1ociiakyBaHOro
PO3YHHY.
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Tabnuys 6.7 - Kinvkicms me caxaposu, wo micmumocs y 30 cm® eumsicku

Pisauus Bwmict caxapo3u, Mr
00’eMiB po3y. Hecsti yacTku
Na.S:03 B
KOHTPOJLHOMY
Ta OCHOBHOMY 0 1 2 3 4 5 6 7 8 9
JOCIii

0 0,0 0,3 0,6 0,9 1,2 1,6 1,9 2,2 2,5 2,8
1 3,1 34 3,7 4,0 4,3 4,7 5,0 5,3 5,6 59
2 6,2 6,5 6,8 7,1 7,4 7,8 8,1 8,4 8,7 9,0
3 9,3 9,6 9,0 10,2 (1055 (109 (112 |115 |118 121
4 124 (12,7 (13,0 (134 (13,7 [140 |[143 |146 |[150 |[153
5 156 (159 (16,2 |16,6 |[16,9 |17,2 |175 |17,8 |18,2 |185
6 18,8 (19,1 (194 (198 (20,1 (204 20,7 (210 (214 217
7 22,0 (223 |226 |23,0 |233 [23,6 [239 |242 |246 |249
8 25,2 255 |258 |262 |265 |268 |271 |274 |27,8 |28,1
9 284 28,7 |290 |294 |29,7 |300 |304 (30,7 |310 |313
10 31,7 320 (323 |32,7 |330 |333 33,7 [340 |343 |34,6
11 350 [353 |356 |360 |363 |366 |370 |373 |376 |37,9
12 383 [386 (289 (393 |396 (399 |40,3 |40,6 |40,9 |41,2
13 416 (419 |422 |42,6 |429 |432 |43,6 |439 |4422 |445
14 449 (452 |455 |459 |46,2 |46,5 |469 |47,2 |475 |47.8
15 48,2 |485 [48,8 [49,2 |495 [498 |50,2 |50,5 |50,8 |51,2
16 516 |519 |[522 |52,6 |529 |[533 |53,6 |54,0 [543 |54,7
17 55,1 |554 (558 |56,1 |565 |[569 |57,2 |576 |57,9 |58.3
18 58,7 |59,0 (594 |59,7 |60,1 |605 |608 |61,2 |615 |61,8
19 62,3 |626 |63,0 |633 |639 |641 |644 |648 |651 |655
20 659 |66,3 |666 |670 |674 |678 |681 |685 |689 |692
21 696 |70,0 |70,3 |70,7 |711 |715 |718 |722 |726 |729
22 733 |73,7 |741 774 |748 |752 |756 |760 |763 |76,7
23 771 775 |779 |782 |786 |790 |794 |798 |80,1 |805
24 80,9 |81,3 |81,7 |820 |824 [828 [832 |836 [839 |843
25 84,7 |851 (855 |859 |863 |[86,7 |870 (874 |878 |88.2
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30 cm’ rigponisaTy nepeHecT! B KOHI4HY KOn6y Ha 250 cm® |
Oopatu 10 cm® peakTusy ®eninra | (6,925%-HUM PO34uH CuSO,
Ta 10 cm’ peakTusy ®eniHra Il (NyXHHIA PO3YMH CErHeTOBOI Coni)

L1

MepemilaTh, HarpiTH A0 KUMNIHHA Ta KUMN'ATUTU PIBHO 2 XB

4l

OXOnoAuTU A0 KIMHaTHOI TeMnepaTypu, |
YHUKaO4M NepeMillyBaHHA |

iyt

Oopat 10 cm® 30%-Horo po3umnHy Kl Ta
10 cm® 25%-Horo posumnHy H,SO;
crnocTepirat¥ BUAINEHHA MONeKynapHoro noay |

it

Tutpysati 0,1 H® posyuHom Na,S,0: Ao ,
NOSIBU CBITNO-XOBTOro 3a6apBneHHsA |

<t
Ooaati 2 cM® 1%-HOro Po34MHYy KPOXMaro
(cymiw HabyBae TeMHO-CUHLOTO KONbLOPY)
MpoaoexXyoTs TUTPYBaTH 0,1 H® po34yuHOM Na,S,0; A0 3He6apBneHHs

cyMiLli, ke BiadyBacThCA BiA 1...2 Kpanenk Na:S203
i 3aNUCYOTL 3aranbHUK 06’em Na,S;0;, WO BUTPATUNM HA TUTPYBAHHA

¢

Pucynok 6.6 — I'iapouiz caxapo3u

MacoBy yacTky caxapo3u y % 10 CyXUX peHOBUH PO3PaxOBYIOTh 3 POPMYJIOIO:

_a-V.+100-100 100
_m.%-so-lOOO 100 —W (6.1)

de a— kinvkicmo caxaposu y 30 cm® sumancku, me; Vx—00'em mipnoi konbu, 63amoi 0ns
npuzomyeannsi 600Hoi eumsidicku, cu®, (200 abo 250 cn®); M — maca nasaxcku npooykmy, 2; Vp—
006 ’em pozuuny 2ioponizamy, axuti 63aau na oocnioxcenns, cvus, (30 cnl); 50 — 06’em sumsdicku,
ezamuil 0ns 2ioponizy caxaposu, cm®; 100 — 06 ’em mipnoi konbu, ezamoi 0 2idponizy caxaposu,
em®; 1000 — nepesedenns  minizpam  caxaposu y epamu; W —macoea uacmka eonou 6
docnidacysaromy npooykmi, %.

JlaH1 crIOCTEPEKEeHb Ta PO3PaXyHKIB 3aHOCATH 710 TaOuIl 6.8.
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Tabruysa 6.8 — Pezynomamu cnocmepesiceHb ma po3paxyHKie 01 8U3HAYEHHs MACOBOI YACMKU
caxaposu U00oMempudHuM Memooom

Hasga napamerpy 3HaYeHHS

Haaxxka nponykry, m, r

06’ eM MipHOT Kon6u Vi, cm®

O6’em 0,1 1 po3unny NazS203, BUTpaueHOTO HA TUTPYBAHHS KOHTPOJIHHOTO
3paska, V1, oM

06’em 0,1 H po3unny NaS;03, BUTpaueHOr0 Ha TUTPYBAHHS OCHOBHOTO JAOCTITY,
Vo, em®

Pizanist 06’ emiB 0,1 # po3unny NaS;03 y KOHTpOIEHOMY Ta OCHOBHOMY JTOCII/II,
Vi—Va, em®

KinpkicTs caxapos3u y 30 cM® BUTSKKH 32 TaGIIHIICIO, @, MT

MacoBa yacTka caxapo3u B mpoaykTi, X,% 10 CyXux peuoBUH

PesynpraTé nmocmipkeHb 3BOAATH B 3arajbHy TaOmmmio 6.9 Ta poOssTh
BHUCHOBOK.

Tabmuus 6.9 — 3Benena TabmuIA U1 BU3HAYCHHS MaCOBO1 YaCTKH CaXapo3u y XJIi000yI0uHNX
BHpOOax

Macosa gacTtka caxaposu, %

3pasoK MPOAYKTY | PospaxynkoBe | ExcrepuMeHTanbHe BHCHOBOK ITpO BiAMOBICTH
3HAYCHHSI 3HAYECHHS KLIBKOCTI caxapos3u perentypi

6.4 KoHTpPOJIbHI NMTAHHSA

1. JlaiiTe BU3HAYEHHS ByTieBoAaM. Sk ki1acudiKylOTh BYTIeBOAH 3a OY0BOIO?

2. SIxi pedyoBMHM HaJIeKaTh A0 MOHOcaxapuliB? B gkuxX MpoaykTax BOHH
MICTSIThCSI?

3. Ha3Bith, siKi ByrJeBOaW BiAHOCATBCA 10 osirocaxapumaiB? Ha ski rpymu
BOHH HOIUISIOTHECS?

4. Sx1 i3ionoriydi GyHKIIi BAKOHYIOTh BYTJIEBOAM B OPraHi3Mi JIOJUHU?

5. SIx1 QyHKUIi B opraHi3mi JIOJUHU BUKOHYIOTh 3aCBOIOBaHI 1 HE3aCBOIOBAHI
BYIJIEBOJIN?

6. SIk BIIMBae HecTauya Ta HAJJIUIIOK BYTJEBOMAIB Yy palllOHI Ha OpraHizm
JOUHU?

7. SIxi pyHK1Ii BUKOHYIOTh BYTJIEBOJIM B XapUOBUX MPOTYKTaX?

8. SIkux TmepeTBOpEeHb 3a3HAIOTHh BYTJICBOAM MijJ Yac BHPOOHHIITBA XapUOBUX
MPOIYKTIB 1 B SIKUX peaKkLisx BOHU OepyTh y4acTh?

9. Illo Take mporiec kapamernizarii?

10. Illo Ha3MBaOTH MPOIIECOM MEIAHOITUHOYTBOPEHHS?
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Sxi YNHHYKY BIUTMBAIOTH HAa YTBOPEHHS MEJIAHOITUHOBUX MPOIYKTIB?

11. V skux Xxap4oBUX TEXHOJOT1SX BUKOPHUCTOBYIOTh T1APOJIi3 MOJIicaxapuaiB?

12. SIxi MeToau BU3HAYEHHS BYTJIEBOIIB BU 3HAETE?

13. B yoMmy cyTh HOJOMETPHUYHOTO METO1y BU3HAYCHHS Caxapo3u?

14. Yum 3yMOBIICH1 BIIHOBJIIOBAJIbHI BJIACTUBOCT1 MOHO- Ta JUCaXapHIiB?

YoMy caxapo3a He MPOSBIISE BITHOBHUX BIACTHBOCTEH ?

15. 3 sKOI0 METOI0 3AIMCHIOIOTH TIAPOJII3 caxapo3u y MPOMHUCIOBOCTI Ta Mif
9Jac BU3HAYCHHS MACOBOT YACTKH ITYKPY y MPOAYKTaX?

16. OxapakTepu3yiiTe OCHOBHI €Tanmy BHU3HAYCHHS MAcCOBOI YAaCTKH Caxapo3|
y XJ11000yJIOUHUX BHPOOAX.

17.3 sK010 METOI0 BUKOPHUCTOBYIOTH CYNb(aT IMUHKY Ta TiIPOKCHUJ HATPIIO
MiJT 9ac MPUTOTYBAHHS BOJTHOI BUTSDKKHU MPOTYKTY?

18. Yomy moTpiOHO  BHM3HA4YaTH  BOJOTICTh  NOPOAYKTY  TMiJa  dac
H0JIOMETPUYHOTO METO/1y BUBHAUCHHSI cCaxapo3u?
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Jlabopamopna poooma Ne 7
MeToau BU3HAYEHHA MACOBOI YaCTKH JIAKTO3H B MOJIOIII

7.1 Meta po6oTu

O03HAHOMUTHUCS 3 WOAOMETPUYHUM Ta pPePpakKTOMETPUIHUM METOIAMH
BHU3HAYCHHS MAacOBOI YaCTKU PEAYKYIOUHX I[YKpiB y MPOIYKTax, 30KpeMa
JAKTO3W B MOJIOI; BH3HAYUTH KiTBKICTh JIAKTO3W B JOCTITHHUX 3pa3Kax
MOJIOKa HOIOMETPUYHUM Ta PePpaKTOMETPHUUYHUM METOJAMH; MOPIBHATU
OTpUMaH1 JlaHi 3 TaOJWYHUMM Ta BKa3aHUMHM BHUPOOHMKOM Ha YMaKOBII;
3pOOMTH BHUCHOBOK IIOJI0 TOYHOCTI BHUKOPUCTAHUX METOMIB  JJIA
BHU3HAYEHHS MacOBOI YaCTKH JIAKTO3U B MOJIOIII

7.2 TeopeTu4Hi BitomocTi
XIMIYHUM CKJIAJ] I XAPYOBA IIHHICTh MOJIOKA

Mosioko 1 MNpOAYKTH, IO 3 HBOTO BHPOOJIAIOTHCS, 3aBASKA BHCOKIN
MOXXKUBHOCTI, CMAaKOBMM SIKOCTSM 1 TapHi 3acBOIOBAHOCTI € OJHUM 13
HaWBAKJIUBIIINX JKEPEN KUBIECHHSA. BOHM BXOASATH B peUENTYpH Pi3HOMAHITHUX
XJ11I000YJTOUHUX 1 KOHIAUTEPCHKUX BHUPOOIB 1 IIUPOKO BUKOPUCTOBYIOTHCS Y
BUPOOHMIITBI XAapYOBUX KOHIIGHTPATIB, MPOAYKTIB JUTSIYOrO 1 JIETUYHOIO
XapuyBaHHS.

Monoko KOpoB'sue — MOJIIAUCIIEPCHA CUCTEMa, B SIKIM BoAa € AUCIEPCIMHUM
cepefoBuUIIEeM. Y HIM MICTIThCA IyKOP (J1aKTO3a) 1 HEOPTaHIYHI COJII B PO3UMHEHOMY
CTaHl, OUIKM —B KOJIOITHOMY, JINIAW —y BUIJISAl €MYJbrOBaHUX KyJIboK. CBixke
MOJIOKO MICTUTh Takox rasu 50...70% Byriekucnoro rasy, 20...30% azoty 1 5...10%
KHCHIO.

Momnoko mictuthb 87,5% Bomu. I3 12,5% cyxux pedoBuH B cepeaabomy 3,5%
npunagae Ha xup, 3,2% - Ha 6iakn, 0,04% — Ha HEOUIKOBI a30THCTI OCHOBH, 4,7% —
Ha nakTo3y, 0,7% —Ha MiHepanbHl pedoBHHHM. KpiM mnepepaxoBaHMX OCHOBHHUX
KOMITOHEHTIB, B MOJIOI[l MICTATbCS BiTaMiHU, PepMEHTH, ITMEHTH (MOJIOKO MICTHUTh
BiTaminu — B1, By, Bs, B12, PP, C, H, A, D, E; dbepMentn — npupoaHa ta MikpoOHa
minasa, B-ramakro3ujgaza ado JiakTa3a; IpUpPOAHI OapBHUKHU — MIrMEHTU (KapOTHH —
3a0apBIIIOE MOJIOKO Ta MOJIOYHHMH KUpP B MOMapaH4eBUU KoJjiip, puboduaBin abo
BiTaMiH B, — 3yMOBIIIOE %KOBTO-3€5IeHE 3a0apBJIEHHS MOJOYHOI cupoBaTku)). [lepri
2...2,5 TO7 CBIKOBUAOEHE MOJIOKO Ma€ iMyHH1 BJIaCTHBOCTI.

XiMIYHUN CKJIaJl MOJIOKA 3aJeXHUTh BIJT TOPOJAM TBApWH, iX BIKY, YMOB
yTpUMaHHs, CTaill JjaKTauii, 1HIIMX YWHHUKIB 1 MOXXe OyTH pI3HHMM B pI3HUX
reorpadiyHuX palioHax (CepenHsi cMyra, CTeIoBa 30Ha, MEePEArip's 1 T. 1.).

Booa 6 monoyi 3HaxoIuTHCS y BUILHOMY 1 3B’s13aHOMY cTaHax. biipia yactuna
Boau (84...84,5%) MicTUTbCA y BUIBHOMY CTaHl, BUKOHYIOUM (YHKIIi PO3UMHHUKA
JUTSE BOJAOPO3YMHHUX KOMIIOHEHTIB — MOJIOYHOTO IIYKPY, MiHEpPaJIbHUX PEYOBUH,
BITaMIHIB, KHCJIOT.

Cepen oOinkie monoka PO3PI3HAIOTH YOTHpH (pakiii: ka3einoBy (85...87%),
naktoansoyminoBy (11...13%), makrormoOyminoBy (1,5...1,7%) 1 mpoteaso-
nentoHoBy (0,3...0,5%). OcHoBHMIT 61710k MOJIOKa Ka3eiH koaryiwoe 3a pH 4,6...4,7.
Binku, 1o 3anummnaroThCs Micis BIAAUICHHS Ka3eTHY Ha3UBalOThCSI CUPOBATKOBUMU.
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Monounuti dcup CKIAAA€TbCsd 3 KOMIUIEKCY CKJIATHUX €TepiB TIILEPHHY 1
MOHOKapOOHOBUX KUPHUX KHUCIOT, docdomimiaie (JIequTuHy, kedaminy Tta iH.),
CTEpHUHIB, )KUPOPO3UMHHHUX BITAMIHIB Ta 1H.

Byenesoou 6 monoyi npencrapierni Ha 90% 1aKkT03010 (MOJOYHUM I[yKPOM)
HEBEJIMKOIO KUIBKICTIO TJIFOKO3HM 1 TajakTo3u. Po3pizHsaoTh o 1 B-popMu jgakTo3m
OCTaHHSI Kpallle PO3UYHUHSIETHCS Y BOAL. Y MOJIOII JIAKTO3a MICTUTHCS B OCHOBHOMY
(60%) B B-popmi. O6uABI GopMHU JAKTO3HM ICHYIOTh B JMHAMIYHIN piBHOBAa3l 1 3a
MEBHOT TeMIIEpaTypH MOXKYTh IIEPEXOTUTH Ofla B OJHY.

Jlakmo3a € OCHOBHHMM BYTIJIEBOJOM MoOJIOKa. BOHa TMO3UTHBHO BIUTMBaE Ha
OpraHi3M JIIOJUHU: JTOMIOMAra€ 3aCBOEHHIO KaJbIIiio 1 (hochopy ki, MOMIMIIye CKIaa
MIKpOGJIOpH KUIIKOBUKA 3aBASKA TOMY, LI0 BHACHIJOK OpOIIHHS JaKTO3H
YTBOPIOETHCS MOJIOYHA KHUCIIOTA, sIKA MOJABIISLE€ PO3BUTOK THUJIICHUX Oaktepiit. Kpim
TOr0, il KOMIIOHEHT rajakTo3a HeoOXinHa isi moOyIOBHM HEPBOBHX 1 MO3KOBHUX
TKaHWH JIFOJIUHH.

JlakTo3a miAnaeThCsl OPOAIHHIO HICHS MONEPEIHBOTO PO3LIEIUICHHS JIAKTa3010
(B-ramakTo3ia3zoro, SiKa BUAUIAETHCS MOJOYHOKHUCIUMHU OakTepisiMU Ta JESKUMU
JPIKKAMU) Ha 11 CKJIaJ0B1: TIIOKO3Y 1 FalaKTo3y.

OpraHi3M JeSKUX JI0AEeN He CHUHTE3Y€ JOCTAaTHIO KUIBKICTh [3-ranakTo3ujasH,
10 MOPYIIYyE 3aCBOEHHS JAKTO3M 1 MPU3BOAUTH 10 PO3JaJiB TpPaBJIEHHS MiCIA
BXKMBaHHS MOJIOKA. JIuiie B IIbOMy pas3i J0MYyCKAeThCs OOMEKEHHS YaCTKH MOJIOYHHUX
MPOJYKTIB Y CTPYKTYp1 XapuyBaHHs a00 iX MOBHE BUKJIIOYEHHS 3 PALllOHY.

3MaTHICTh JIAKTO3U 30pOJKYBaTUCA MiA J1€l0 (EPMEHTIB MOJOYHOKHCIIUX
OakTepiil JIaKTO03a BUKOPUCTOBYETHCS Y BUPOOHMIITBI KHUCIOMOJOYHUX MPOAYKTIB 1
BOJHOYAC IIs1 BIACTHBICTh € MPHUYMHOIO MIBHAKOTO TICYBaHHS MOJIOKa Tij dac
30epiraHHs.

ConoakicTh JlakTO3W B 5...6 pa3iB MEHIIE caxapo3H, Y BOHA € PO3UUHHOK) Y
BOJIl. 3a TpuBajoro HarpiBanHsa Mosoka (Buie 90°C) makTo3a yTBOPIO€ 3 BUIBHUMH
a30THUCTUMHU CIIOJIyKaMU MEJAHOIAMHM, II0 HAJAal0Th MOJOKY KPEMOBOTO BIATIHKY,
3MIHIOETBCS CMaK 1 3HIDKYEThCS MOro OloyioTiyHA IiHHICTh. HalOiiabnl akTHUBHO
peaxilisi MeNaiIMHOYTBOPEHHS MK JIAKTO30I0 1 aMIHOKHCIIOTAMHU BiOYBA€ThCS i
qyac CTepuJIizallii, 3ryieHH!1 1 CyIIii MOJIOKa.

Y Monomi MICTUTBCS JACKIIbKA epmenmis: OKCUIOpENyKTa3a (peayKrasa,
nepokcuaasa), rigponasu (mpoTeasa, JlakTasa, aminasa, Jimasza, gocdaraza Ta iH.) 1
TpaHcdepasu. 3 monoka BuAlIeH] 20 pepMeHTIB, OlIbIIa YaCTUHA AKX NOTPAIUISE B
MOJIOKO 3 MOJIOYHOI 3a103U. [HIIII (pepMEHTH yTBOPIOIOTHCS B MOJIOII B pe3yJIbTati Jli
Mikpodopu. Pegykraza HaKOMUUY€eThCS B MOJIOI 32 PaXyHOK PO3BUTKY OakTepii,
TOMY peayKTa3Ha Mpo0a BUKOPHUCTOBYETHCS ISl OIIHKK OaKTEpidiHOI OOCIMEHIHHS
MOJIOKA.

Bce Mosoko, 110 HaaxoAUTh Ha TMEpepoOKy 1 B TOPTIBEIIBHY MEPExKYy,
npoxoauTh macrepizamito. CepenHio mpoOy MoJoOKa AJs aHaizy BiAOUparOTh Y
BianoBimHocTi g0 ['OCTy 26809-86. Bimminenuii cepemHiii 3pa3oK peTeIbHO
MePEMINTYIOTh. SIKIO Ha CTIHKAX IUISAIIKH, MPOOKH, MAKETy 3aJIHIINAITHCS BEPIIKH,
TO iX HarpiBatoTh Ha BojsHIN Oanl A0 30...40°C, micas 4Oro 3HOBY NEPEMINIYIOThH
MOJIOKO 1 3HOBY OX0JI0JKYI0Th 710 20°C.
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METO/IU AHAJII3Y MOJIOKA

MacoBy 4acTKy JaKTO3M B MOJIOL BHU3HAYaIOTh XIMIYHUMH a00 (Hi3UYHUMH
metonamu. Jlo XIMIYHHUX BIAHOCATHCS CTaHAAPTHI METOAM: HOJAOMETPUYHHMI Ta
nepmaHranaroMerpuuauil. Ilonmspumerpuunuii Ta pedpakTOMETPUUHUIT METOIU
BITHOCATHCS 710 (PI3MUHUX METO/IIB.

XiMIYHI METOAWM BU3HAYEHHS JIAKTO3W Ta IHIIMX PEIyKYIOUHX IYKpPiB
I'PYHTYIOTbCS Ha 1X BIJTHOBJIIOBAJILHUX BJIACTUBOCTAX Y BUMAAKY B3a€EMO/IIi 3 IEBHUM
okHCHHKOM. Tak, MOJIeKyJia TaKTO3! sika MoOyA0BaHa 13 MOHOCAXapu/IiB IITIOKO3U Ta
TJIAKTO3U MICTHTh OJIMH TJIIKO3WJIHHUMA T1IPOKCHJI, TOMY BOHA y PO3UMHAX MepedyBae
y JIBOX TayTOMEpHUX (opmax — IUKIIYHIN 1 ampAeriaHii, AKi 3B’s3aHI MIX COOOIO
PYXOMOIO pIBHOBarow. Y 3B’S3Ky 3 LIUM JIaKTO3a BUSBISE€ BITHOBHI BJIACTHBOCTI.
AnpaerigHa Tpyna B ii MOJEKYJl JETKO OKHCHIOEThCA B KapOOKCHUIIBHY 1 JIaKTO3a
MEPETBOPIOETHCS HA TAKTOO10HOBY KUCHOTY. [IpHUCyTHICTD BIIBHUX aJIbJET1THUX a00
KETOHOBUX TPYI y CKJIaJi MOHO- Ta JUCAaXapHU/iB 3yMOBIIO€ BIJTHOBHI BJIACTHBOCTI
BYIJICBOJIB B OKHCHO-BIHOBHUX peakiisx. ByrieBoau, siki B OKHUCHO-BIJHOBHUX
peakiisiX MOXYThb BHUCTYyNaTH BIJHOBHUKAMH, HAa3WBAIOTHCS PEAYKYIOUUMHU
(BITHOBITIOIOYMMU) ITyKpaMH. TakuM YHMHOM, JIAKTO32 € PEYKYIOUUM JUCaXapPUIOM.

TakuM YMHOM, MiJ Yac XIMIYHOTO aHalli3y, 3HAIOYHW TOYHY KOHIIEHTpAIIII0
PO3UMHY OKMCHHKA, 3a JOINOMOIOI0 1HAMKATOPIB BU3HAYAETHCSA MO0 KUIBKICTh, SKa
BCTYNMJIA B PEAKIIIO 3 PO3UMHOM PEIYKYHOUOIo IyKpy HEBIOMOI KOHIIEHTpalii. 3a
B1JIOMOIO KUJIBKICTIO PO3YMHY OKHCHHUKA PO3PaXOBYIOTh MACOBY YacTKy BYTIJIEBOAY B
PO34MHI Ta MEPEPaxoBYIOTH il HA MACy MPOIYKTY.

Axmo x oapa3y BUKOPUCTATH IMEBHY BIAOMY KIJIbKICTh PO3YMHY OKHCHHKA B
HAJIMIIKY, TO B MOAATIBIIOMY BU3HAYA€THCA HE KUTBKICTh OKMCHHKA, SKa MINUIa Ha
B3a€MOJII0 3 PEAYKYIOUMM IIYKPOM, a 3aJMIIOK OKMCHUKA Ticis peakiii. B mpomy
BUIIAJIKY TOPSA 3 OCHOBHUM MPOBOISITH TaK 3BaHUN KOHTPOJIBHUIA TOCII, /1€ 3aMiCTh
PO3UMHY PEAYKYIOUOTro IIYKPY BUKOPUCTOBYIOTh AUCTUIILOBaHY BOAy. MacoBa yacTka
PENYKYIOUYOro LYKPY BHU3HAUYAETHCS MOPIBHSAHHAM pE3YyJbTaTiB KOHTPOJBHOTO Ta
OCHOBHOTO JaociimiB. OgHUM 13 TakWxX CHNOCOOIB BU3HAYEHHS KIUJIBKOCTI JIAKTO3U B
Mmoot crangaptoM (I'OCT 8764-73) nependaueHuit Ho1OMETPUYHUN METO.

Jlnst aHamizy MOJIOKa ICHYIOTH cydacHi mpwianud (pUCyHOK 7.1), aki JaroTh
3MOTY BU3HAYUTH OCHOBHI HOT0 MapaMeTpu 3a KOpoTkuit yac (Big 80 cek i 10 2 XB.).

AHanizatop MoJioka ynbTpa3BykoBuit Jlaktockan 60 (pucynok 7.1 a) BuMiproe
BIJICOTKOBUI BMICT JXHpYy, OUIKY, JIaKTO3U, CYXOTO 3HEKHUPEHOTO MOJIOYHOIO
3anmuky (COMO), KHUCIIOTHICTB, BMICT BOAH, T'YCTUHY, TEMIIEPATYpPy MOJIOKA 1 TOUKY
3aMep3aHHs, MPOBIAHICTh (IJIsI BU3HAYEHHS COJIEM, MUHWHMX Ta 1HTIOyBaJbHUX
PEYOBHH).

Amnanizatop monoka Knesep-2M (pucynok 7.1 6) mpuszHaueHuil Uisi BUMIPY
MacOBOi YaCTKH KHUPY, OUIKY JIaKTO3HW, MIHEpaJlbHUX COJied (30JiM) 1 TYCTHMHHU B
MOJIOII 1 MOJIOUHUX NPOJYKTaxX y BIAMOBIAHOCTI 3 METOJIMKOIO BUKOHAHHS BHMIpIB,
aTeCTOBAHOI0 Yy BCTAaHOBJIICHOMY MOpAIKY. JlomaTkoBo aHaiizatop BHMIpIOE€ abo
pO3paxoBy€ Ha OCHOBI BHUMIPSHUX JaHUX MAacOBY YAacCTKy CYXOTo0 MOJIOYHOTO
3aJUIIKY, 3HEKUPEHOrO0 MOJOYHOIO 3aJMIIKy, Mipa TOMOTeHi3alii 1 TOUYKY
3aMep3aHHs MOJIOKA, a TaKoX BigoOpaxkae TeMmmeparypy TpoOH 1 poO3paxoBye
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KUTBKICTh JJ0/1aHo1 BoAM. [IpuHimm fii aHamizatopa 3aCHOBAaHWN Ha TOMY, IO 4epe3
3pa30K MPOMYCKAOTh YJIBTPa3BYKOBI KOJMBAHHS 1 PEECTPYIOTh 3HAYEHHS BHXITHUX
CUTHAJIIB B 3aJIEKHOCTI BIJ] 3HAY€Hb BHUMIPIOBAHUX TApPAMETPIB MOJIOYHOIO
MPOIYKTY.

Ananizamop monoxa LactoStar (pucyHok 7.1 B) BU3HA4Yae BMICT KHUPY, OUIKY,
Cyxui 3HexupeHud woJjounuid 3amumok (COMO), MiHepanbHI COJi, TOYKY
3aMmep3anHs. lle anHamizaTop 3 aBTOMATUYHWM TNPOMHBAHHIM 1 aBTOMAaTHYHOIO
YCTaHOBKOIO HYJIBOBOI TOYKH, TOOTO MIOJCHHI MPOLEAYPH OUUIICHHS, POMHUBAHHS 1
YCTaHOBKH HYJIS 3MIMCHIOIOTHCS aBTOMaTH4HO. LactoStar Moxe mictutu B mam'sti 20
KanmiOpyBaHb JI1 PI3HUX NPOAYKTIB — PI3HUX THUIIIB MOJOKA, BEPIIKIB 1 TOMY
nonioHe. MokHa MIBUAKO TEPEXOAMTH BiJl OJHIET KamiOpyBaHHS 10 1HIIOI, HE
nepexaniopoByBaBIIU MPUTIAI.

Amnamizatop  Mmosioka  Bentley 150  (pucyHok 7.1T)—11¢  KOMITAKTHHMA
BUCOKOTOYHHMM IHCTPYMEHT JUIsl aHaJ3y MOJIOKA 1 MOJIOYHUX MPOJYKTIB, 3/1ACHIOE
aHaIi3 KOMIIOHEHTIB MOJIOKa, BKIIIOYAIOYM KHUpP, OUIOK, JAKTO3Y, CyXl PEUYOBHUHU
cyxuit 3Hexxkupenuid 3anumiok (COMO) 1 Boay. [IponykruBHicTs — 150 anamiziB 3a
rojiuHy. Mae MOXJIUBICTh aHaJI3y HE JIUIIE CUPOTO MOJIOKA alie 1 macTepru30BaHOro,
a TaKO)X MOJIOYHHUX MPOAYKTIB (BEpIIKU, HOTYPT, cMeTaHa. HUHI 3 BUKOpUCTaHHIM
[bOTO TpWIaay po3poOsieHnit HoBUM HarioHanbHHMI CTaHZAPT 32 BU3HAYEHHAM
KuUpy, Ou1Ky, nakrozu, COMO meTosioM iH(padepBOHI CIIEKTPOMETPIi.

—

8 2
a — aHaji3aTop MoJIoKa yibTpa3BykoBuil Jlaktockan 60; 6 — ananmizarop monoka Kiesep-
2M; B — anHamizarop Moyioka LactoStar ; T — anamizarop mosioka Bentley 150

Pucynox 7.1 — Cyuacni npunaou ons ananizy Moaoxa ti MOIOYHUX NPOOYKMI6

/.3 EkcnepuMeHTAJIbHA YACTHHA
7.3.1 Bu3HaueHHS MaCOBOI YaCTKH JIAKTO3U B MOJIOLi HOAOMETPUYHUM METOI0M

BuszHaueHHss MacoBOl YAaCTKM JIAKTO3W TNPHUCKOPEHUM HOJOMETPUYHHUM
METOJOM.
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[TpuaIIMN MeToay mossirae B HAcCTymHOMY. [1ig gac B3aeMoil TOYHOI KiTBKOCTI
pinuau ®emidra (po3unH CuSO4) 3 JOCHIKYBAHUM PO3YUHOM, 110 MICTUTH JIAKTO3Y,
OCTaHHS BiTHOBIIIOE ABOBaJIeHTHUH Kympym 3a cxemoro:

“ © +2 [OH] “ © +1 42
R-C N + Cu —»R-C - + Cu * + Cu “(3aa1HIIOK)
H OH
JAaKTO3a JIJAKTOHOBA KICIIO0Ta

Ha pemry nBoBanentHoro Kympymy naitote pozumnom KI (I, B8 KOH), B
pe3ymbTaTi uoro ioH Moy OKHCHIOEThCS, a JBOBANGHTHHIT KynpyM BiTHOBIIOETHCS:

2Cu?*(3anumok) + 2KJ S 2Cu* + J; + 2K*

MonekynsapHuii o, AKUI BHAUTUBCA THUTPYIOTh PO3YHMHOM Tiocynbdary
HaTPIIO:

Jo + 282032_ S2)+ 84062_-

Jlns BusHaueHHs KinbkocTi Cu?*-ioHiB, O BiHOBUBCA JTaKTO3010, IPOBOASATE
KOHTPOJIbHUWA JOCIIJ, B SIKOMY 3aMICTh JOCIHIJKYBAaHOTO PO3YMHY, LIO MICTHUTb
JaKTO3y, OepyTh AUCTUILOBAHY BOJYy. BH3HAualoTh pi3HUIIO 00’€MIB TiOCYJbdaTy
HATpil0, BUTPAYEHOTO HA THUTPYBaHHSA [ B KOHTPOJBHOMY 1 JOCHIIKYBAHOMY
po3uMHI. 3a 3HANIEHOK pI3HUIECK OO0 ’€MIB pOOJATH BHCHOBOK IPO KIIBKICTh
BiHOBJIEHNX 1akT030k0 Cu?*-fOHIB, 3HAMNIOBIIM €KBIBAICHTHY KiIBKICTh MOJIB
Na28203.

[Tix yac HOIOMETPUYHOTO METOJY BH3HAUYEHHS JIAKTO3M BUKOPUCTOBYETHCS
BEJIMKA KUIBKICTh MOCHIZIOBHUX ONEpalliii, TOMy CIiJl peTeIbHO O3HAHOMUTHUCS 3
XOZIOM BHUKOHAHHSI poOOTH Ta yBa)KHO YUTATH HAIIUCH Ha CKJSHKAX 3 pEaKTUBAMMU
rnepen 1IX BUKOPUCTaHHSM.

Ipunagu, o6aagHaHHA, MaTepiajM: MOJOKO, TEXHIYHI BarW, TOJWHHUK, MipHa

kos16a mictkictio 500 cm®, mucTHIROBaHA BOJA, OropeTka, MIMeTKH MICTKICTIO S cm?,

10 cm3, 25 cm®, 50 cm®, dinpTpyBanbHuil Mamip, BOPOHKA, KOHIYHA KONGA MIiCTKICTIO
250...300 cm?, npoOKa, uIiHAp MicTkicTio 10 cmd,

Peaktusn: poszunn ®eninra 1'% 1 1 posuun rigpoxcuay kamito (abo Harpio), 0,1 H
po3unn Hony, 0,1 H po3umH rigpokcuny kamiro (abo Hatpito), 0,5 H po3unH consHOT
kuciotH, 0,1 H po3unH TiocynbdaTty HaTpito, 1%-HUN PO3UMH KPOXMAITIO.

Texnixa eusnauenwnsi (MOCIIJOBHICTh i HAaBEJCHA Ha CXEMi PUCYHKY 7.2) —
3BAXYIOTh HaBaXXKy MOJIOKa, Macorw 251 3 ToudicTio 0 0,01 r abo BiAMIPIOIOTH
TMIMETKOI0 25 MJT 1 pO3paxoBYIOTh Macy MHOKEHHSM 00’ €My B3SITOTO MOJIOKA Ha HOTro
rycTuHy. MOJIOKO NEpeHOCATh B MipHy KoiOy wmictkicTio 500 cM®, momarotsh
JUCTHIILOBAHY BOJY JIO MOJIOBMHY 00’ €My, i3 OI0peToK BiaMiproroTs 10 cM® po3uuny
®eninra 1 i 4cm® 1 1 pozunny KOH.

10 Pozupn @eninra I: HaBaKKy IepekpHCTaIi30BaHOrO, O He MicTuTh Pepymy, cymbdary Kynpymy macoio 69,26 r
PO3YMHSIOTh y IUCTHUIHOBAHIN BOJI B MipHiIi KOIOi MICTKiCTIO 1 am3, noBoasiTh 006’€eM 10 MITKH Ta
MEePEMIlIyIOTh.
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25 r MOnoKa 3BaXuUTH 3 TouHicTio Ao 0,01 r B MipHY konby Ha 500 cm® i
Aoaatv AMCTUNbOBaHY BoAy A0 NONOBUHU 06’eMy Konbu

-

Hopatv nineTtkoio 10 cm® peaktusy @eninra | (posuuHd CuSO,) I

Oonatu ninetkoto 4 cM® 1 H po3unHy NaOH cymiw nepemiwaTti i foBeCTH BMICT
Konbu A0 MITKU QUCT. BOAOK, NepeMillaTi Ta 3anuiuMTi y cnokoi Ha 30 xB

ﬂ

QinbTpyBaTH Yepes nanepoBun PinbTp, nepui 2...3 kpanni
inbTpaTy BiAKMHYTU NPOAOBXUTU (PiNbTPyBaHHA B CyXy Konby

BiamipaTtu ninetkoo 50 cm® dinbTpaTy Ta NnepeHecTH B KOHIYHY
kon6y Ha 250 cm®

LoaaTtu nineTkoio 25 cm® 0,1 H pO34YKMHY oAy I

Lonutu nosinbHo 37,5 cM® 0,1 H po3unHy NaOH 3a
NOCTIUHOrO nepemimitauua BMicCTy Kontwm

3akpuTi Konby NnpobKoo i 3anNUILMTKU B TEMHOMY Micui Ha 20 xB I ‘

Ooaatv uuninapom 8 cM® 0,5 H PO34YMHY CONMAHOI KUCIIOTH i
crocrepira™ BUAINEHHA MONeKynapHoro noay

TutpyBaTu BuaineHuun uop sigpasy 0,1 H posuuHom Na,S,0,
[0 NosiBU CONnom’aHoro sabapeneHHs

=

Oonath 1...2 cM’® 1%-HOro po3YyMHy KpOXmanio i cnocTepiraTty
nosiBy CUHbOro 3abapBneHHsA

=

MpogoBxum™ TUTPyBaHHA noay 0,1 H posunHom Na,S,0; ao
3HUKHEHHS 3a0apBneHHA

3anucatu 3ar. o6’em 0,1 H po3umnHy Na,;S;0;, BUTpaYyeHUN Ha TUTPYBaHHA I

PI/IcyHOK 7.2 — Cxema BU3HAYEHHS MACOBOI YaCTKHU JAKTO3U B MOJ'IOI_[i

Po3unH nepeMiiyroTh miclid 10JaBaHHs BOJAU 1 peakTuBiB. JIOBOJSATH BMICT 110
MITKH JUCTHJILOBAHOIO BOJIOIO, 3HOBY MEPEMIIIYIOTh 1 3aJIUIIAIOTh y ciokoi Ha 30 XB.
Biacrosny piauny GUIBTPYIOTH B CyXy KoOJIOy 4Yepe3 CKJIaJ4acTui ManepoBUid
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¢inerp. Ilepmi mopuii ¢insrpary 10..20 cm® Bumamsrots. 50 cm®  dimbrpary
IepPEHOCATh TINETKOI B KOHIYHY Koaby wmicTkicTio 250...300 cM® 3 mpurepToro
npobkoro. Jlomarots i3 Oroperkn 25 cm® 0,1 H posumHy Homy i1 NHOBiIBHO 3a
MOCTIHHOrO mepeMillyBaHHS J04aloTh i3 Oropetkn 37,5 cv® 0,1H  posunny
TAPOKCUTY HATPIiI0. 3aKpUBAIOTh KOJIOY MPOOKOIO 1 3aJIUINAIOTH ii B TEMHOMY MICIII
na 20 xB. 3a Temneparypu 20°C. Jlami BHOCcATh mumingpom 8 cv® 0,5 H posunHy
COJISTHOT KHMCJIOTH 1 TUTPYIOTh Moxa, mo BuaimuBcs 0,1 H po3unHOM TioCylbdaTy
Hatpito. [Haukatop — 1%-Huil po3uynH KpOXMaIo — BHOCATH MiJ KiHElb TUTPYBaHHS,
KoM 3a0apBJCHHS B peakiiiiHiil ko6l Habyae coiaoM’STHOTO KOJIbopy. TUTpyBaHHSA
IPOJOBXKYIOTh JO MOMEHTY 3HUKHEHHS CHHbOTO 3abapBienHsa. [lapanenbHO
IPOBOJATH KOHTPOIBHHI JOCIi, BiAMIpIOIOTE B K00y 50 ¢cM® IUCTHIILOBAHOI BOIH
(3aMicTh (DiTBTpaTy), 1 MPOBOASITH EKCIIEPUMEHT B Til K€ MOCHIIOBHOCTI 1 3 THMH XK
peaKkTUBaMH, 1110 1 B OCHOBHOMY JTOCIIII.
MacoBy 4actky sakto3u L (%) po3paxoByroTh 3a (popMyIIoro:
0,01801- (¥, —V)-100-0,97

’

- (7.1)
oe 0,01801 — kinbxicme nakmosu, wo eionosioac 1 CMS 0,1 u posuuny tiooy, e; V1— Kitexkicmo
0,1 1 pozuuny NayS,03, sAKy eumpamunu Ha mumpysanHs 1100y 8 KOHMPOIbHOMY dOCioi, cm®; V —

kinekicms 0,1 v pozuuny NayS;0s3, sKy eumpamuiu Ha mumpysanHs HAOIUWKY U00Y Y pitbmpami,
em®; 0,97 — nonpaska, écmanosnena emnipuuno; m — maca monoka & 50 cm® ginompamy, 2
Axmo Ha MOCHIHKEHHS OyJ0 B3SATO TOYHO 25T MOJIOKAa, TO MAacOBY YacTKY
JIAKTO3U MOYKHA pO3paxyBaTh CIPOIIEHO 33 TAKOK (POPMYIIOH0:
L = 0,699-(V1— V) (7.2)

JlaHi ciocTepeXeHb Ta PO3PaxXyHKIB 3aHOCATH A0 Tabmui 7.1.

Tabnuya 7.1 — Pe3ynemamu cnocmepedcenb ma po3paxyHKi6 01 6USHAYEHHs MACOB80L 4aCmKU
JIAKMOo3U 8 MOLOYI IOOOMEMPUYHUM MEMOOOM

[TapameTp 3HavYCHHS

Kinskicts 0,1 1 po3unny Na,S,0;, iKy BUTpaTHiIM Ha TUTPYBAaHHS HOY B

KOHTPOJBHOMY fociiai Vy, cm®

Kimekicts 0,1 Hpozunny NaxS,03, SIKy BUTpaTHIIN Ha TUTPYBAHHS HATUIIKY
Hony B pinbTpari V, oM’

Maca mooka B 50 cm® dpinbTpaTy m,

MacoBa JacTka JIakTo3u B MoJiori, %

7.3.2 BuzdHaueHHsI MACOBOI YACTKH JIAKTO3M B MOJIOLI pe)pakToOMeTPHYHUM
MeTOA0M

PedpakroMerpuuHuii MeETOJ  BIAPI3HAETHCA MPOCTOTOK 1  IIBUJIKICTIO
BU3HAUYCHHSI, aJI€ TIOCTYIAEThCS XIMIYHUM METOaM 3a TOUHICTIO. Y BIAMOBIIHOCTI J0
IIbOTO METOAY PO BMICT JIaKTO3U POOJIATH BUCHOBOK 3a BEJIMYMHOKO TMOKAa3HUKA
3aJIOMJIEHHS 0€3011K0BO1 (Dpakiiii MOJIOKA, OTPUMAHOI OCAJIKEHHSM OLIIKIB PO3YMHOM
XJIOPUAY KaJbIil0 MiJ Yac KUIIATIHHSA 1 BIAUIEHHAM ocaay (iasTpariiero. 3
TaOuIl /.2 3a MOKAa3HUKOM 3aJIOMJICHHSI CUPOBATKA BU3HAYAEMO BMICT JIAKTO3H B
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moutori. [TocmitoBHICT N1l HaBeJeHa Ha CXeMl PUCYHKY 7.3.

Ipuiaau, o6JagHAHHS, MaTepiaan: ImimeTka MicTKicTioS cM®, mpobipka, TOINHHUK,
BojsiHA OaHs, GpinpTpyBaNbHUI Mamip, BOpoHKa, peppakromerp MPD-45452M.

PeakTuBu: Mosoko, 4%-i1 po34rH XJIOPULY KaJIbLIIIO

BiamipATi nineTkowo 5 cM® Monoka Ta
nepeHecTu B Npodipky

7

Hopnatu 5.6 kpanenb 4%-HOro po3ynHy
XNopuay KanbLio

[MoMicTUTK NpOoDIpKY Ha KUNNAYY BOAAHY
DaHio Ha 10 xB

BMicT npodipku npodinbTpyBaTH Yepes
nanepoBui cknagyacTum inbTp

[MomicTutn 2...3 KpannuHu inkTparty Ha
npu3My pedpakroMeTpa i BU3HauYMTH
MOKa3HWK 3anoMneHHaA

"

3a Tabnuuero BU3HAYUTU MacoBy YacTKy
NaKTo3u B MOJOLLI B 3aneXHOCTI Bif
MOKa3HUKa 3anomMneHHs

|

Pucynok 7.3 — Cxema BU3HaYeHHS MacOBOi YaCTKH JIAKTO3U B MOJIOLI pe(hpaKTOMETPHUHUM
METOA0M
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Tabnuys 1.2 — 3anedcrhicmes noKa3HuKa 3a10M1eHHs 0e3011K060i (ppakyii moroxa 6io emicmy
naxkmo3su 6 monoyi (%)

Macosa
ITokaznuk | MacoBa JacTka IToka3uuk
JacTKa
3aJIOMJICHHS JTaKkTO3u, % 3aJIOMJICHHS o
JIakTO3H, %

1,3390 3,01 1,3412 4,08
1,3391 3,06 1,3413 4,13
1,3392 3,11 1,3414 4,18
1,3393 3,16 1,3415 4,23
1,3394 3,21 1,3416 4,28
1,3395 3,26 1,3417 4,33
1,3396 3,31 1,3418 4,38
1,3397 3,36 1,3419 4,44
1,3398 3,42 1,3420 4.49
1,3399 3,47 1,3421 454
1,3400 3,52 1,3422 4,59
1,3401 3,57 1,3423 4,64
1,3402 3,62 1,3424 4,69
1,3403 3,67 1,3425 4,74
1,3404 3,70 1,3426 4,79
1,3405 3,72 1,3427 4,84
1,3406 3,77 1,3428 4.89
1,3407 3,82 1,3429 4,95
1,3408 3,87 1,3430 5,00
1,3409 3,93 1,3431 5,05
1,3410 3,98 1,3432 5,10
1,3411 4,03 1,3433 5,15

1,3434 5,20

JlaH1 crIOCTEPEKEHb Ta PO3PAXyHKIB 3aHOCATH /10 Ta0uUIIl 7.3.

Tabruya 7.3 — Pe3ynemamu cnocmepedcernb ma po3paxyHKis 0/ 6USHAYEeHHs MACOBOI 4acmKu
JIAKmMo3u 8 MOJIOYI peghpakmomempusHuM Memooom

Hazpa mapametpy 3HaueHHS

T[Toka3HuK 3anoMiIeHHs 6e36imKoBoi ppaxiii Momoka n3°

MacoBa JacTka JIaKTO34 B MOJIoLi, %

PesynbraTé nmoCHipKeHB 3BOMASATH B 3arajbHy TaOmwimio /.4 Ta poOssTh
BHCHOBOK.
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Tabauys 7.4 — 3gedena mabauys 015k BUSHAYEHHS MACOBOI YACKU JIAKMO3U 8 MOJIOYT

3pazok |, ]
monoka | lonomerpuunum | Pedpakromerpuunnm | Tabnuune | Indopmanis BupobHuka

MacoBa gacTka J1akTo3H, %

METOJ0OM METOA0OM 3HA4YCHHA Ha yrIaKOBI_[i

/.4 KoHTPOJIbHI NN TAHHS

1.

2.

9.

SIKi pe4oBHHU BXOMSTH A0 CKJIaTy MoJioka? SIke 3HaueHHs BOHU MArOTh IS
opranizmy?

SAky posib BHKOHYE JIaKTO03a B OpraHi3Mmi JIIOAWHW Ta y BUPOOHMIITBI
MOJIOYHUX MPOTYKTiB?

. Jlo sikoro kiacy BYIJIEBOMIB BIJHOCUTBHCS jakTto3a? HaBenith mpukianu

IHIIMX MOAIOHUX PEUYOBHH.

. SIke MOJOKO MICTUTh OUIbIIE JIAKTO3W: HE30MpaHe, MACTEPU30BAHE YU

npsbkene? Yomy?

. 3 SIKOTO MOJIOKa HaWKpalie 3aCBOIOIOTHCS O1JIKU: He30HpaHoro,
MMACTEPU30BAHOIO YU NpsiaeHoro? Yomy?
. CKUIBKM JJaKTO3U MICTUTBHCS B MOJIOLI Ta SKUMH METOJIaMU BU3HAYA€ThCS 11

KUJIBKICTB?

.SIka  0coONMMBICTH JAKTO3U JAa€ 3MOTY BHU3HAUYUTU 11  KUJIBKICTh

HOOMETPUYHUM METOJIOM?

.OXElpEIKTGpPI?;YﬁTG ﬁOI[OMGTpH‘lHHﬁ MCTOJ BU3HAYCHHA BMiCTy JJaKTO3U B

MOJIOL.
YoMy He BHUKOPHMCTOBYIOThCs mepmm 10...20 cm® ¢ineTpary mim wac
BU3HAYEHHS BMICTY JIAKTO3U HOJIOMETPUYHUM METOAOM?

10. B yomy mossirae peppakTOMETpUIHNN METOJ BU3HAYCHHS MacOBOi YacTKH

JIAKTO3W B MOJIOI1? BKaxiTh HOT0 mepeBaru Ta HeJO0JIKH.
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Jlabopamopna poooma Ne 8
MeToau BU3HAYECHHS MACOBOI YaCTKH ACKOPOiHOBOI KMCJIOTH B
Xap4Y0BHUX MPOAYKTAX TAa CHPOBHHI

8.1 Meta po6oTu:

OCBOITM TUTPUMETPUYHMI METOJ] BH3HaueHHs BiTamiHy C B XapyoBHX
MPOIYKTaX; BCTAHOBUTH KUTBKICTh MT BiTamiHy C B 100 T mocmiKyBaHUX
3pa3KiB MpPOAYKTIB (CBIXKI OBOYi, (DPYKTH, COKM Ta HAmoi); MOPIBHATU
OTpUMaHi 3Ha4€HHS 3 JOOOBOIO MOTPEOOI0 B ACKOPOIHOBIM KHCIIOTI

8.2 TeopeTu4Hi BitomocTi
KITACUDIKAIIIA BITAMIHIB

BitamiHu — HU3bKOMOJIEKYIAPHI OpPraHiyHl CIOJYKHA PI3HOMAHITHOI XIMIYHOI
NPUPOAU, IIO0 HE CHHTE3YIOThCA (UM Takl, IO CHHTE3YIOThCA B HEJOCTATHIN
KUIBKOCT1) B OpraHi3mi JIFOJWHUA 1 OUIBIIOCTI TBapHH, SIKI HAOXOIATh 3 K€K 1 €
HEOOXITHUMU JUIsl KaTATITUYHOI aKTUBHOCT1 (PEPMEHTIB, 1110 BU3HAYAOTh O10XIMIYHI 1
(1310JI0T14HI TIPOLECH B KUBOMY OpraHi3Mi. BiTaMiHM BITHOCSATBCSA 0 HE3aMIHHHUX
MIKPDOKOMIIOHEHTIB 1Ki, Ha BIAMIHY BiJ] MaKpOKOMIIOHEHTIB — OUJIKiB, JIIMTIB 1
BYTJIEBO/IIB.

BiTaMiHM NOIUIAIOTE HA BOJIO- 1 )KUPOPO3YHHHI.

J1o BOJIOpO3UMHHUX BiTaMiHIB BiIHOCATH Bitaminu C, rpynu B, PP 1 Bitamin H,
710 KUPOpPO3uMHHUX - Bitaminu A, D, E 1 K.

Buainsaiore Takox Tpymy BITaMIHOMOMIOHUX CHOJYK, JO SKHX BIJIHOCSTH
61odnaBoHoinu (BitamiH P), xoiiH, iHO3UT, BiTamiH U, KapHUTUH, OPOTOBA (BITaMiH
Bi13), nanramoBa (Bitamin Bis) 1 mapaamiHOoO€H30#HA KUCIOTH, BiTaMiH F.

3ABE3IEYEHICTb OPI'AHI3MY BITAMIHAMUN

[loTpeba mroavHM y BiTaMiHaxX 3aJE€KUTh BIJ HOro BiKy, CTaHy 3J0pOB'A,
XapakTepy AlISIBHOCTI, MOPH POKY, 3MICTY B 1K1 OCHOBHMX MAaKpPOKOMIIOHEHTIB
KUBJICHHS.

Po3pi3HAIOTE TpH CTymHEeHs 3a0€3MeUYeHOCT] OpraHi3My BiTaMiHAMM :

— aBiTaMIHO3 — ITIOBHA BIJICYTHICTh BITAMIHIB;

— T1MOBITaMIHO3 — HECTAaua BITaMiHIB, 1HOJII BIJICYTHICTh SIKOTO-HEOY/Ib OJHOTO
a00 JIEeK1JIbKOX BITaMIHIB;

— TiMepBITaMiHO3 — HAIMIPHUN BMICT BITaMiHIB.

YacTime TparuisitoTbCs BUIAJKH TIMOBITAMIHO3Y, OCOOJIMBO B 3WMOBHM 1
BECHSHUM TTEPI0IH.

[TpuunHM, 110 BEAYTH 1O 3HUKEHHS BMICTY BITaMIHIB HACTYIIHI :

— BUPOOHUIITBO TMPOAYKTIB XapdyBaHHS, NpPHU3HAYECHUX JUIS TPHBAJIOTO
30epiraHHs;

— CXWJIBHICTb JI0 MPOAYKTIB 10 MPAKTUYHO HE MICTATH BITaMIHIB (HapUKIa,
O11mit xJ110, COJIOOIII);

— He30aJaHCOBaHE XapUyBaHHS;

— 3JIOB)KMBAHHS J1€TaAMU;

— 37IOBKUBAHHS MAJIHHSAM 1 TPUHOMOM aJIKOTOJIIO;

— 3aJIeXKHICTH BiJl JOJATKOBUX HABaHTAa)KEHb HA POOOTI 1 B TPAHCIIOPTI;
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— 30UIBIIIEHHS YKCIa CTPECOBUX CUTYAIIiil.

ABITaMiHO3U € MPUYUHOI CEPUO3HUX 3aXBOPIOBaHb, 1HOAI 31 CMEPTEIbHUMU
HACJI1IKaMH.

Bunagku rinepBiTaMiHO3y TPaIUISIOTHCS PIAKO, a MOTEHI[IHHA TOKCUYHICTh
HAJJIMIIKY B OpraHi3aMi >KHPOPO3YMHHUX 1 BOJOPO3YMHHUX BITaMIHIB € PI3HOIO.
YKupopo3unHHi BiTaMiHM 37aTHi HAKONUYYBATHCS B SKMPOBiil TKaHUHI opraHizmy. Ix
MIJBUINCHA KIJIBKICTh B pE3yJIbTaTi HAAMIPHOTO CIIOKHUBAHHS OKPEMHUX IMPOIYKTIB
abo 10IaTKOBOTO MPHUIIOMY BITAMIHHHMX MpenapaTriB MOXKE TMPU3BECTH A0 TMOSBU
CUMIITOMIB TOKcW4YHOI nii. [ligBummenuit mpuiiom BOJIOPO3YMHHUX BITaMIHIB
MPU3BOAUTH 3POCTAaHHS BUAUICHHS HAJIUIIKY 3 opraH13My B opraH13M1 BOHH HE
HakonuuyloTecs. [lpoTe 3a Benwkoro mnepeao3yBaHHS 1 BOI[OpO3‘-II/IHH1 BITaMiHU
MOXYTh OyTH HeOe3meuHi Juist opranizmy. OcoOIuBO 1€ BIAHOCUTHCS 0 HIalUHY
(PP), 3a HamMIIKy SIKOrO MOKJIMBE YpaKeHHS MEUIHKHU, a Mepeo3yBaHHs BITaMiHY
Bs cympoBomxkyeTbcst mopylieHHsM —(QYHKIiA HepBOBoi cuctemu. Hopmu
CIIO’KMBAHHS BITaMiHIB HaBOJSATHCS B HOPMATUBHUX JOKYMEHTAX, 30KpeMa B TAKOMY
nokymeHT1 sk "Hopmu ¢izionoriunux mnotrped HaceleHHS YKpaiHM B OCHOBHHUX
XapyoOBUX PEYOBUHAX Ta EHEPTii".

BiTaMiam 3a cBOiM CKJIaJIOM 1 CIIPSIMOBAHICTIO JIii 3HAYHO BIJIPI3HSAIOTHCS OJIMH
Bix omHoro. Bumuisiors 13 BiTaMiHIB, SIKI MArOTh BEJIMKE 3HAUYCHHS 11 30aradeHHs
MPOJYKTIB  XapuyBaHHA. Y  BUPOOHUIITBI NPOJYKTIB, TMPUPOJHI BITaMIHU
PYWHYIOTBCSI, TOMY HEOOXI1JHO MOMOBHIOBATH iX KIIBKICTh HUISIXOM 30aradeHHs. Y
pAOl KpaiH ICHYe CcCIeliaibHE 3aKOHOJABCTBO 3 3aCTOCYBaHHSA BITaMIHIB Ui
30araueHHs IPOAYKTIB XapuyBaHHS.

[IpuitHATO BBaXKaTH, 1110 HEOOXITHO BITaMIHI3yBaTH HACTYIIHI IPYIU MPOIYKTIB
XapyyBaHHs: OOPOIIHO ISl XJI100MeKapCchbKOl MPOMHUCIOBOCTI; HITi(hOBaHUM pUC AJIs
MPUTOTYBaHHS BIANOBIAHUX BUPOOIB; MPOAYKTH AMUTSIYOrO Xap4yyBaHHS; MOJIOYHI
MPOJIYKTH 1 MaprapuH.

BITJIMB TEXHOJIOT'TYHOI OBPOBKU CIIOCOFBIB TA TEPMIHIB
3bEPI'AHHSA HA BITAMIHU

YMoOBU 1 TpuBaNicTh 30€piraHHs CHUPOBUHH, YMOBHM TPAHCIOPTYBaHHS 1
MepepoOKu IS KOXKHOTO BHUAY XapyoBOI MPOJYKIi BHOCATH CBOI OCOOJIMBOCTI B
rporiec 610XIMIYHUX 3MIH BITaMiHiB.

Tak, MIBUIKICTh OKMCHEHHS 1 BTPATH BITAMIHHHUX BIIACTUBOCTEU pemuHOay
(6imamin A) 1 KapOTUHOIMIB, SIKI 3HAXOJATHCS B JKHMpax 3ajekaTh BiJ MIBUIKOCTI
OKUCJEHHS KHUpiB. BHCOKOIO CTaOUIBHICTIO XapaKTepU3yeTbCAd BITaMIH A,
PO3YMHEHUI B OJIii, TAKWUM, 110 MICTUTHCS B CYXOMY MOJIOLI, KapTOIJISTHUX YIICax.
KapoTun Mae BUCOKY CTIMKICTh Y 0€3aJIKOTOJIbHUX HAIMOSAX 1 KOHIIEHTPOBAHUX COKaX.
[lin wac BapiHHA MNOPOAYKTIB y BOAl pyHHYBaHHsS BiTaMiHy. MoJoko, 110
OCBITJIFOETBCSL IEHHUM CBITJIOM MpOTSIroM 6 roauH, Brpadae 1o 10% Bitaminy A.
Bmict BiTaMiHy A 3MIHIOETBCS TaK caMO 1 MiJ Yac BUCYIIYBaHHS 1 CTEpHJIi3awii
TJI0/TOOBOYEBOT TTPOTYKITII.

Tiamin (simamin Bi) € HECTIHKMM B JY)XKHHX pPO3YMHAX, ajne 30epira€Tbcs B
KHCJIOMY CEpelIOBHUII HaBITh 3a HarpiBaHHs 10 120°C. TiamiH CTIAKHUI B IPOIYKTaX,
[0 MICTSITh arap, *eJXaThH 1 AeKCTpHH. Jiokcua cipku MOBHICTIO pyiiHye TiamiH. [1ixg
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Yyac 3aMOpO’KyBaHHI XapuOBUX MPOAYKTIB (pepMEHTH TiamMiHa3a 1 moieHonokcuaasa
pyiiHytoTh BitamiH Bi. Hapizani a6o ToOHKO moApiOHEHI XapyoBl MPOIAYKTH
BTpavaroTh 20...70% BiTaminy Bi.

Pubognasin (simamin B;) B TpOAyKTax 3yCcTpiYarOThCSA B 3B'SI3aHOMY 1
BUIBHOMY CTaHl. BiH JIeTKO €KCTparyerbCs TiJ Yac MHUTTS TPOIYKTIB,
OaJlaHIIMPYBaHHI, aJie € BIAIHOCHO CTIMKUM JIO OKUCHEHHS 3a HU3bKOTO 3HaueHHs pH.
VY kuciomy cepeloBUIlll HE pyHHYyeTbcs HaBiTh 3a Temmeparypu 130°C. [dyxe
YYTJIIMBHH 10 CBITJIA, OCOOJIMBO AKIIIO 3HAXOAUTHCS B MOJIOLI.

Donicsa Kucroma B XapUYOBHX MPOAYKTAX 3YCTPIUAETHCS B Pi3HUX (opMax, y
BUTJISIAI BUTBHUX 1 3B's3aHUX oyiaTiB. Y TEXHOJOTIYHOMY TMPOIeCci TMepepoOKn
IUIOZIB, OBOYIB 1 MOJOKa BTpayaeTbcs cymapHo 70% BimbHHX 1 45% 3araipbHHX
¢domnoatiB. Ilpm TOomMy, mro mim wac OajmaHmMpyBaHHI TapoM BTpadaeTbes 10%
donatiB, B mpoleci MpUroTyBaHHS 1kl mia TUCKoM — 20%, mig dYac BapiHHS Y
BIIKPUTHX KOTHaX 110 25...30%.

ITipuooxcun (simamin Bs) B KHCIUX 1 JY)KHHUX CEPEIOBHIIAX CTAOUIBLHHIA.
OcHOBHI BTpaTH BIIOYBalOThCA TiJ] Yac pO3YMHEHHsS Yy Bojal. B mporeci
MPUTOTYBaHHSI 3aMOpPOKEHUX OBOYIB BTpatu ckianawTs Big 20..40%; mig dac
BapiHHA — 50%; y KOHCEpBOBAaHOMY M'sCi aKTUBHICTh BTpaudaeThcsi Ha 40%, B
KOHCcepBoBaHUX 0Bo4ax Ha 60...80%, B 3amopoxxeHux Ha 40...60%.

Ackopbinosa xkucioma (éimamin C) JETKO €KCTPAryeTbcs BOJOIO 3 XapyOBOi
CUPOBHHHM. Y TKaHMHAaX pPYHUHYETbCS LUISIXOM OKHMCHEHHS TNiJ i€l (pepMeHTy
ackopOaToOKCHIa3u, IEPOKCUIa3H, IIMTOXPOMOKCHAA3UbI, TToideHoIoKcHa3u. JIerko
OKHUCJIOETBCS KHUCHEM IMOBITpA, Y MPUCYTHOCTI CIiIB Mial abo 3am3a. IIBuiako
pPYHHYETBCS y MPUCYTHOCTI BiTaMiny Bj. Bin pyitHyBanHs oOepirae cynb(ipyBaHHS.
TeruoBa 00poOka MNPU3BOAWUTH 10 3HMWKEHHS BMIcTy Bitaminy C. Brpatum 3a
OaJIaHIIMPYBAaHHS 3aJIe’KaTh Bl CTYNEHsS MOAPIOHEHHS CHUPOBUHU 1 KUIBKOCTI BOJH,
10 noaaetbest. Kucenb moBiTpst MBUAKO pyiiHye BiTamin C, TOMY BUCYIIIEH] Ha COHIII
oBoY1 1 PpyKTH HE MicTITh BiTaMiny C. ¥ aHaepoOHUX yMOBaX pyWHYBaHHsI BITaMiHY
C BinOyBaeThCs IHTEHCUBHO, OCOOJIMBO Y MPUCYTHOCTI caxapo3u 1 PpyKTo3u, M1 yac
IIOT'O MPOIIECY YTBOPIOETHCS Gypdypo.

ACKOPBIHOBA KUCJIOTA (BITAMIH C)

Bitamin C (L-ackop6inoBa kucnota (AK)) ynepiie OyB BUAUICHHA 3 JTUMOHA.
VY XiMIYHOMY BiJHOIIEHHI € Y-IAKTOHOM 2,3-NeTiApo-4-ryJIOHOBOM KHUCIIOTH, JIETKO
IIEPEXOIUTh B OKUCHEHY (opMy — L-nerinpoackopounoByto kucnoty ({AK).

O
HO  OH N 0
O 0 ’ “"OH O O | OH
OH OH
L-ackopO1HOBa KIICITOTA L-aerumpoackopO1HOBa KIIC.IOTA

OO6uaBi popMu € 010JIOTTUHO AKTUBHUMU Ta MPUCYTHI Y XapUOBUX MPOTYKTaX.
Hakormmuenns JIAK BinOyBaeThcs mia yac KyJiHapHOTO 0OpoOsieHHs Ta 30epiraHHs
XapyoBoi cupoBUHU. Ilicms TpuBamoro TEIIOBOrO BIUIMBY Ta 30epiraHHs

141



cuiBeigHomeHHs: AK:JIAK y mpoaykrax cranoButh 1:1. YV KoOHcepBOBaHHX
npoaykrax — 1 : 2.

Bitamin C Oepe ydacTh y 0araTbox O10XIMIYHUX OKHCHIOBAJIbHO-BIJIHOBHHUX
mporiecax B OpraHi3mi, Ma€ aHTHOKCHUJIAHTHY Jit0, CIIPUS€E pereHeparlii i 3aroeHHIo
TKaHWH, MATPUMYE CTIMKICTh OpraHi3My J0 PI3HHUX BHJIB CTpeECiB; 3a0e3reuye
HOPMaJIbHUM IMYHOJIOTTYHHUM 1 TeMaTOJIOTTYHUHN CTaTyC.

VYcro HeoOX1IHY KUIbKICTh BiTaMmiHy C JltoArHA OTpUMYE 3 Dkero. OCHOBHI HOTO
JpKepena — oBodi, (QpykTd, sromu: dopHa cmopoauHa (70...400 mr/100r), twiomu
mnmmad (10 1500 mr), wepBonmit nepenb (100...300 mr), 3eneHa muoys (60 mr),
kamycta (30...50 mr), kaproruisg (10...40 mr), merpymka (150 mr), mumon (40...50 mr)
To110. Monoko mictuth 01u3pko 1 Mr BiTaminy C Ha 100 r mpoaykTy.

Bitamin C He CHHTE3YEThCSI OPTaHi3MOM JIOAMHHU Ta HE BIAKIAJA€THCSA, TOMY
MMOBHUHEH MOCTIHO HAIXOIUTH 3 XapUOBUMU MPOTYKTAMH.

st popocnux Ta AiTEH, IO MPOKUBAIOTH B CHPUSTIUBUX KIIMATHYHHUX
yMoOBax, n000Ba motpeda B ackopOiHOBIHM KucIOTI cTaHoBUTH 50...100 mr. 3rigHo
"Hopwm ¢i3ios0riuHuX OTped HAceIeHHs YKpaiHu B OCHOBHHMX XapuyOBUX PEUOBHUHAX
Ta eHeprii" 7000Ba moTpeda B aCKOPOIHOBIM KUCIOTI CTAHOBUTD:

JUIsL iTed BiKOM Bij 3 micarli 10 6 pokiB.......  30..55 mr
JUTs 1iTed BikoMm Bif 7 10 13 pokiB.............. 60...75 mr
JUIs iByat BikoMm Bif 14 mo 17 pokis.......... 75 mr
JUIs FoHaKiB BikoM Bix 14 mo 17 pokis......... 80 mr
JUISL TOPOCITUX YOJOBIKIB. ..t vveenreannnannnnn, 80 mr
BIRIE: 15 (0) /S 70 mr

BincytHicTh BiTaminy C BUKIMKAaE XBOpOOy, 1110 HA3UBAETHCS [UHTOI0 — OJIHE 3
MEepIINX BiJIOMUX 3aXBOPIOBAaHb, MOB'SI3aHUX 3 AedinuToM BiTaMiHiB. Bitamin C €
HEOOXITHUM [JIsl CUHTE3y KOoJjareHy — Ouika, 1mo (opMye OCHOBHY TKaHUHY, SKa
yTpUMYy€ 3yOM B siICHaX, CIpHUsi€ pereHeparlii mKipH, 3ade3nedye MIIHICTh KICTOK 1
T.J., Bl KOJAareHy 3aJleXUTh CTPYKTypa KamuisipiB 1 MpPaBUIbHE YTBOPEHHS
CIIOJIYYHOI TKAHUHHU.

B pe3ynbrati npunuHeHHs HaAXoHKeHHs BiTaMiHy C B OpraHi3M MOYHMHAETHCS
BUIIA/IIHHS 3y01B, YTBOPIOKOTHCS MIIIKIPHI TEMATOMHU, 3'ABJISIETHCSI KPUXKICTh KICTOK.
BiaMOBISIOTE HUPKH 1 JIETEH1, MOKE HACTYITUTU CMEPTh.

['inoBiTamMiHO3 CHOCTEPITAEThCS B 3MMOBO-BECHSHUM Tmepiojl. 3a Hecradi
BiTamiHy C CHOCTEpIra€ThCs COHJIMBICTH, BTOMJIIOBAHICTh, 3HUKYETHCS OIIPHICTDH
Oprasi3My JI0 3aCTyJHHX 3aXBOPIOBaHb.

Bucoki no3u BitamiHy C MOXYTh BHUKJIMKATH TOSBY KaMEHIB Yy HHUpPKaX,
MOpyUIYBaTH PYHKIIT MIIUTYHKOBOI 3271031 Ta 3HUXKYBAaTH CUHTE3 1IHCYIIHY.

Bitamin C BUKOPUCTOBY€EThCA Uil 30aradyeHHs1 COKIB, BOJOPO3UMHHHUX HAIOiB,
CyXMX CHIJIaHKIB, MOJIOKa, B SKOCTI XJ10OMEKapChKOro TMOJIMIIyBaya, s
30epexKeHHS KOIbOPY M'SICHUX MPOAYKTIB CHIIBHO 3 HITPATaMHU 1 HITPUTOM.

3MeHImUTH BTpaTu BiTamiHy C MOKHA TaKMMH CIOCOOaMUu:

— TOIPIOHEHHST POCIIMHHOI CUPOBUHU CIIIJ] 3M1MCHIOBATH MICJISI TIOTIEPETHBOTO
OnanmryBanHsi (0OpoOJIeHHS raps4o0 Boaol0 abo mapom). B pesymbrari 1mporo
1HAaKTUBYETChS acKopOaToKcuaa3a, BTpaT BiTaMiny C y moJipiOHEHNX a00 OYUIIICHUX
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MPOYKTaX 3MEHITYIOThCS;

—TIJI 4Yac BapiHHA NPOJYKTH, IO MICTATh aCKOPOIHOBY KHCIJIOTY, CIIiJI
3aHYpPIOBaTH B KHUIUITIY BOJY, OCKIJIbKA BOHA MICTUTh MEHIIIE KUCHIO, HI’K XOJIOHA,
KpiM TOTO, 11e CKOPOYY€E TPUBAIICTh TETIOBOTO OOPOOICHHS Ta TOBEIACHHS CTPaBU 10
TOTOBHOCTI; II[€ MEHIII1 BTPATH BITaMiHY CIIOCTEPITalOThCS I11]1 Yac BapiHHS MapoM;

—BiTaMiH C € CTIHKMM Yy KHUCIIOMY CEpPEIOBHII HABITH IiJ 4Yac KHUI'STIHHS
(SIKIIO il 4Yac TPHUTOTYBAaHHS cajlaTy B KalyCTy MOJaTH JTUMOHHY a00 OIITOBY
KHCJIOTY, TO BiTaMiH C 30epiraeThcs Kpare).

8.3 ExcnepuMeHTAIbHA YACTHHA
8.3.1 IlinroroBKa cepeHBLOI POOH 10 aHAJI3Yy BiTaMiHIB

BiTaMiHi30BaH1 KOHJAUTEPCHhKI BUPOOM (IIyKEpPKH, MPSHUKH, TMEUYMBO Ta 1H.)
O0epyTh y kibKocTi He MeHI 200 r, 3BaXy0Th, BU3HAYAIOTh Macy OJUHUIII BUPOOY,
MOAPIOHIOIOTH 1 PO3TUPAIOTH Y CTYIILIL.

Cepennio mpoOy TBEpAUX KHUPIB 1 Macen y KuibkocTi He MeHm 200 T
PO3IUIABJISIOTh Yy CKJISHII Ha BOJSHIN OaHi 3a TeMiiepaTypu 45...50°C, nepemilyoTh,
OXOJIOJIKYIOTH 1 BIIOUPAIOTh HABAXKKY JIJIsI aHAIII3Y.

Cepennto nmpoOy pIIKHX KHUPIB O€pyTh MICISI PETEIBHOTO MEPEMIIIYBAaHHS B
CKJIIHY TIOCYIUHY B KimbkocTi 200 cM®,

MONOKO IOCHIIKYIOTh y KimbkocTi He MeHm 200 cM® Imicas peTenbHOro
nepeMilryBaHHs.

TBep/l TKaHWHU ¥ OPraHy TBApPHH ISl BU3HAUEHHS PETUHOIY U Kanbludepoiy
BiIOMpatoTh y KuibkocTi He MeHm 200 r. Ilepen y3sTTsIM HaBaXKU TpoOy
MOAPIOHIOIOTH 1 IEPEMINITYIOTh Y CTYIIIII.

Jlist miarotoBku rpodu siens Big 10 € BIJOKPEMITIOIOT )KOBTKH, 3BAXYIOTh
JUTSI BCTAHOBJICHHSI CEPEAHBOI MacH KOBTKA, MOTIM J10Ope 3MIMIYIOTh iX, YHUKAIOUH
300BTYBaHH4, 1 BIIOUPAIOTh IPOOY 7S aHAMI3Y.

Cyxi mioau, oBo4l ¥ TpaBu B KUIBKOCTI He MeHII 50 I moJpiOHIOITH Ha
J1a00paTOPHOMY MIJIMHI, M'AcOpyOlli a00 HOXHIIMU W PETEIbHO MEPEMIIIYIOTh.
30uparoTh y 6aHKY 13 TPUTEPTOIO MTPOOKOIO.

CBixi TpaBu OepyTh y KiibkocTi He MeHI 100 r, moapiOHIOIOTh HOXKUISIMH,
MepeMIIIYIOTh Y CTYMI ¥ MiAal0Th aHAII3Y.

[IpoOu CBIkUX OBOYIB 1 IJIOJIB BHUPI3YIOTh HOXKEM 3 HEPXKABIIOYOI CTall y
(dhopMi CeTMEHTIB.

Aromm ¥ ApiOHI COKOBHTI IUIOAM TIOMEPEIHINM 0O0poOIll HE IiagaroThCs.
3aranpHa Maca mpoOu, 0 HAJXOUTh Ha aHai3, moBuHHa OyTu He MeHt 200 r.

KoHncepBu 3 po3kpuToi OaHKH NEPEHOCITh y CTYIKY, MOAPIOHIOIOTH Ha
M'scopyO11l 1 pO3MINIYIOTb.

['oToBi Oiroa MiAMAIOTHCS aHAI3y Ha BMICT acKOpPOIHOBOI KHCIOTH. [IpoOu
nepmmx OMrof 3BaXKyIOTh, NMEPEHOCATh Ha JpiOHE BOJIOCAHE CHUTO abo Mapio i
BIJIOKPEMJIIOIOTh PIJIKY YacTHHY BiJl TBepAoi. Jlami BU3HayaloTh Macy piiKoi W
TBEpJOi YAacTHH. TBepAy YaCTHMHY pO3TUPAIOTh y CTYNIi JO0 OAHOPIAHOL
KOHCHCTEHIII.

BusnauenHss BiTamiHy B 000X YacTHMHAX 3IMCHIOETBbCS oOKpeMo. I[lrope
aHaJI3yIOTh 0€3 MOy Ha PIAKY ¥ TBEpY YaCTUHH.
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[Tpobu apyrux OO MOCHIIKYIOTH TaK camMoO SIK 1 TBEpIY YaCTHHY MEpIINX
omrozn. TpeTi 6roz1a aHAI3YIOTh BIATIOBITHO J0 IXHBOTO CTaHy: ado sK mepIii, ado sK
JPYTi.

8.3.2 BusHauyeHHsI BMICTY BiTaMiHy ¢ B IPOAYKTAaX iHI10()eHOJIbHUM METOA0M

3rimHo 3 'OCTom 7047-55 meTonu BU3HAYEHHS aCKOpPOIHOBOiI KHCJIOTH B
XapyoBHX MPOJIYKTaX 1 TOTOBIH TKI MOAUIAIOTBCA Ha apOiTpakHl W KOHTPOJIBbHI.
ApOiTpakHl METOIU 3aCTOCOBYIOTh y THUX BHITQJIKaxX, KOJM HEOOX1JHA BHCOKa
TOYHICTh BU3HAYEHHs, OCOOJMBO B CHIpHHX cHUTyarlisx. KOHTpoJbHI MeToau
3aCTOCOBYIOTH Ha MIANPUEMCTBAX 1 B JabOpaTopisix, KOJM HEOOXiAHO MIBHAKO
MIPOBECTH BU3HAYEHHS 1 MPH [[OMY JIOMYCKAETHCSA TOYHICTH aHaizy B Mexax +10%.
JIisi TIpOBENIEHHST MAacCOBUX aHaTI3iB TOTOBUX OJIFIOA 1 KOHCEPBIB 3aCTOCOBYIOTH
KOHTPOJIbHUM (CTIPOIIECHUIA) METO/I, TOUYHICT SIKOTO VISl JAHUX MPOJYKTIB CTAHOBHTH
+20 %.

HaityacTiie BUKOPUCTOBYIOTh iHOO@eHobHUll Memod. CyTh METOJly TOJIATaE
B TOMY, IIIO MiJl YaC TUTPYBAHHS PO3UMHY 2,6-muxsopdeHoninaodeHory, o Mae
cuHe 3a0apBIleHHS, aCKOPOIHOBOIO KHCJIOTOKO BIH BIJHOBIIIOETHCS 1 MEPEXOJIUTH B
0e30apBHY croayky. [Ipo 3akiHdeHHs peakilii poOJaTh BUCHOBOK 3a 3a0apBJICHHSIM
JOCIIKYBAaHOTO PO3UMHY B pOXKeBe 3a0apBieHHS. 3a KUIBKICTIO 1HI0(GEHOIy, II0
BUTPATUJIM HA TUTPYBAHHS, BU3HAUAIOTh BMICT BiTaMiHy C B IPOYKTI.

IcayroTe pi3Hi Momudikaiii OO METOAY B 3aJEKHOCTI BIJ TOTO, SKi
PEYOBUHM BUKOPUCTOBYIOTH ISl BUJIYYEHHSI aCKOPOIHOBOI KHCIOTH. 3 IIIEI0 METOIO
BUKOPUCTOBYIOTH COJISIHY, OIITOBY, TPHUXJOPONTOBY, MeTadochopHy, IIaBJICBY
KUCJIOTH (Tabiuug 8.1), a Takox TioceuoBuHy, ctanyMm(Il)xmopun, K1 miIBHILYIOTH
CTIMKICTh BHUJAUIEHOI acCKOpPOIHOBOI KHUCIIOTH, 3amo0iraroTh 1ii OKHUCHEHHIO 1
OCAJIKYIOTh OUIKH, SIK1 3aBa)KalOTh BU3HAYEHHIO BiTaminy C.

Tabauys 8.1 — Xapakxmepucmuka azenmis 051 eKCMpaxyii

ATEeHT 17151 eKCTpaKIii ["anmy3p 3acToCcyBaHHs
I"a3oBani Hamoi, cyxi cymili Jisi HaroiB, KOMIIOTH, MEpIIi
2%-Ha consiHa KHCIIOTa BiTaMiHI30BaHi 0J1t01a 6e3 TpUBAJIOro 30epiraHHs
€KCTPaKTIB

Ti 5 cami, aje MOXKJIMBE 30€piraHHsi €KCTPAKTIB MPOTITOM

2%-Ha masieBa KUCJIoTa
m 4-5 ronuH.

Jli1g BCiX BUAIB XapuyOBUX MPOJIYKTIB, OKPIM CBI)KUX OBOYIB
Ta QPYKTIB.
6%-na metadocdopna kucinora* | /1y BCiX BUIIB MPOTYKTIB

3%-Ha TPUXJIOPOLTOBA KUCIIOTA

Cymimr onToBoi Ta
meTadocPOpHOT KUCIIOT
[Tpumitka*. MetadochopHy KHCIOTY TOTYIOTh TakuM 4YMHOM: 15 T MeTadochopHOi KHCIOTH
po3unHsAOTh B 250 cM®  MCTHITBOBAHOI BOIH, noaarTh 40 cM® ThOMSHOT ONTOBOT KHCIIOTH,
JIOBOJIATH BOAOI0 70 06'emy 500 cM®, TepeMiunyioTh i (iIbTPYIOTh B CKJIAHKY 3 IIPHTEPTOIO
poOKoro0. 30epiraroTh B XOJOMIBHUKY He Oinbiie 10 qHiB.

Butskka ackopOiHOBOI KHCIIOTH, sIKa OTpHMaHa 3a JIOIMOMOTOKO OIITOBOI 1
COJIIHOI KHUCJIOTM € HalMEHI CTiKOK. 3aMiHa LHUX PEaKkTUBIB PO3UMHOM
MeTapochopHOT KUCTOTH 301IbIITy€e CTaOUIbHICT BiTamMiHy C 10 IE€KIIbKOX TOJIUH, a

Te x
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3aCTOCYBAHHS IIIABJIEBOI KHUCJIOTH CIpHUs€ i€ OUTbIIINA CTIMKOCTI acKOpOiHOBOT
KHCJIIOTU B EKCTPaKTax, 3aBIAJKM 4YOMY iX MOKHa 30epiraTd 3a HEOOX1JTHOCTI
IPOTSTOM JI00H.

Ipuaaau, o6aagHaHHs, MaTepiajin: 3pa3oK MPOAyKTY, GapdopoBa CTymKa, MMNeTKa

MicTkicTio 20 cM®, ToBkauuk, MipHa kon6a micTkicTio 100 cM®, dinpTpyBanpHuil mamip,
KOHi4Ha K0716a MicTKicTio 250 cM®, XimMiuHMI cTakaH MicTKicTio 50 cM®, MiKpomineTka,.

Peaxtusu: 0,001 monb-exs/mm® posunn 2,6-auxnopbenoningodenonsar Harpio; 1%-
HUW PO3YMH COJISIHOI KUCIIOTH, 1%-HHi1 pO3YMH IIABJIEBOI KUCIOTH

IIpuroryBaHHdA PO34YMHY iHAO(PEeHOTY

Jns [IPUTrOTYBAHHSA 0,001 Monb-exB/mm> pO3UUHY 2,6-
auxjopdenoninaodenony dapou pozunnsaotrs 60 Mr cyxoi ¢papbu B MipHil K001 Ha
200 cm®, momaroum 100...150 cM® Temmoi amcTMIBROBaHOT BoaM i 4...5 Kpamenb
0,01 Monb-ekB/mM® po3uMHYy Tigpokcuay Hatpiro. Ilicis cUIBHOrO 360BTYBaHHS
npotsroM 10 XB. 107IMBalOTh KOOy BOJOIO IO MITKH 1, MEpEMIIIABIIA (PUIBTPYIOTh
yepe3 MUIbHUM QUIBTP B cyXy KosOy. TUTp po3unHy nepeBipsioTh MIOIHS.

IlinroToBKA 3pa3ka A0 aHaJi3y

[linroToBKa 3pa3ka /0 aHamizy Mae€ BaXKJIWMBE 3HAYCHHs, BOHA TMOBHHHA
3a0€3MeUYnTH HAMOUIBII MMOBHE BUIIIEHHS acKOpOiHOBOI KucioTH. CepenHio mpoly
MOINePEHBO TOIPIOHIOIOTH 1 MEepeMillTytoTh. Bech mpoliec HeoOX1JHO BUKOHATH SIK
HAWIIBU/INE, YHHUKAIOYHW KOHTAKTy MPOOM 3 METAJICBUMH TpeaMmeTamu. [ pyde
MOAPIOHEHHS 31MCHIOIOTH 3a JOIMOMOIOI0 HOXa 13 HeprKaBiroyoi abo XpOMOBAHOI
CTaJll, TOHKE — B FOMOreH13aTopax abo HUISXOM pO3THpPaHHA Yy (pappopoBiid CTYIII 3
BiNOBIAHUMHU HamnoBHIOBauamMu'l, OTpUMaHi €KCTPAaKTH Bifpa3y BHKOPHCTOBYIOTH

b s excTparyBaHHs BitamiHy C 3 CyXuX MpOAYKTIB HaBaXku mpoOu Bix 5 go 10T
PO3THUPAIOTh B CTYIILI 3 HeBeJ‘II/IKI/IMI/I KIJIBKOCTSIMH PO3YMHY JJIS1 €KCTPAKIIi — KUCIOTH abo cyMiri
KHCIIOT (He MeHmIe 1 cm® poquHy Ha | r mpoOu) 1 MmicKy, NEPEeHOCITh B MIpHY K010y abo MipHUI
wwTiHap MicTkicTio 100 cM3, 3MHBaKOUM CTYNKY i TOBKAYMK HEBENMKHMH TIOPILISAMH PO3UMHY s
eKCTpakIii 70 TUX Iip, MOKKH 00’€M He JOCATHE MITKH. BMIiCT BUTpUMYIOTH BIpoaoBX 10 XB,
NepeMIIIyIOTh 1 (PIIBTPYIOTh.

Jns exctparyBanHs BitaMiHy C 3 MPOAYKTIB I'yCTOi KOHCUCTEHIIT HABaKKU Mpoodu BiJ 5 A0
50 r roMOreHi3yroTh He Oibllle 2 XB 3 HEBEJIIMKOI KUIBKICTIO PO3YMHY Ul €KCTpakiii (He MeHIe
1cm® posumHy Ha 1T mpobm) i mepeHOCATh B MipHi Konom abo mumiHgp MicTkictio 100 cm®,
3MHBalOYM TOMOT'€HI3aTOp HEBEIMKUMU MOPLISIMUA PO3YUHY AJIS €KCTPaKLii 10 TUX Mip, OKU 00’ €M
HeE JI0CSiTHE MITKH. BMiCT BUTpUMYIOTH Bripo1oBk 10 XB, HEepeMilllytoTh 1 (PUIBTPYIOTb.

Jns excrparyBanHa BiTamiHy C 3 PIIKMX MPOAYKTIB HaBaXKu mpodu Big 5 mo 50T
TIepeHoCATh B MipHi Koinom abo mmminap Mictkictio 100 cM3, 3MMBaIOuUM CTiHKM CKISHKH
HEBEJIMKUMU MOPIISIMU PO3UMHY JJISl €KCTPaKIIi 10 THX Iip, MOKKU 00’ €M He J0CSITHE MITKU. BMmicT
BUTPUMYIOTbH BIIPOJIOBXK 10 XB mepeMimyioTh 1 PUIbTPYIOTh.

[Tix yac mociKEHHS MPOAYKTIB, IO MICTATH Aiokcun cipku (S02), HaBaXXKH IpodH Bix 5 10
50 r 0OpoOIIAIOTE B 3aJIEKHOCTI BiJl BHILy TIPOIYKTY, SIK BKa3aHO BUIIIE, IEPEHOCITH B MipHI KOJIOH
a60 nmiHAp MicTkicTio 100 cM®, 101a0Th alleToOH B 06’eMi, piBHOMY 1/3 4acTMHHM MacK HaBaXKKH,
MepeMIIIyIOTh JOBOIATh A0 MITKH PO3UMHOM Jjsi ekcTpakuii. Bmict Butpumytots 10 XB 3HOBY
NEePEMIIIYIOTh 1 (PIIBTPYIOTh.

[Tix gac mocaimKeHHs MPOAYKTIB, M0 (PacyrOThCsS B METAJIEBY Tapy, HaBaKKU MPOOHU Bix 5
10 30 r oOpoOSAIOTE B 3aI€KHOCTI BiJ BHIY MPOAYKTY, SIK BKa3aHO BUIIE MEPEHOCATh B MipHI
KoJou abo mwiiHap micTtkicTio 100 cM® 3a JIOMOMOTOFO pO3YMHY JUIsl €KCTPAaKIlii, JOBOIATH O
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TUTSI TATPYBAHHSL.

JIJis IpUTOTYBAaHHS €KCTPAKTy HaBaXKKU MPOOH Macoro Bix 5 10 50 T 3BaXyIOTh
3 moxuOkoro +£0,01 r. Macy HaBa)XKH JJ1sl pi3HUX MPOAYKTIB OEpyTh B 3aJIe’KHOCTI BiJT
BMICTY B HUX BiTaminy C 3 TaKMM PO3paxyHKOM, 11100 y MPUTrOTOBaHIM BUTSIKII BMICT
ackopOiHoBoi kuciotu ckias 0,04...0,1 mr (Tabnuis 8.2).

Tabauys 8.2 — Benuuuna HasadxicKu 8 3aedCHOCMI 610 NPOOYKMy

TpoaykT Bennunna

HABaXKH, T
CBiXki pOCTMHHI TPOAYKTH 10...50
CokH Ta eKCTpaKTu 1..50
Koncepsu 5..10
[Inoau munmmean 10

IIpUroTYyBaHHA EKCTPAKTY AaCKOPOIHOBOI KUCJIOTH

HaBaxkky nociipKkyBaHOTO MaTepiaiy, B3Ty 13 moxuokoro +0,01 r, 3anuBaroTh
B crymui 20 cm® 1%-HOro po34mHy COJSHOI KHCJIOTH i PO3THUPAIOTh JO YTBOPEHHS
romoreHHoi Macu. IIpouec po3rupanHs He moBuHeH TpuBatu Oinbiie 10 xB. Ilix yac
aHaiizy rpyOuMX TKaHUX PO3THUPAHHS MPOBOJATH 3a MPUCYTHOCTI 2..3 T a00pe
IPOMUTOTO 1 MPOXKAPEHOT0 KBAPLOBOTO MICKY a00 CKIISHOrO Micky. OTpuMaHy macy
i3 CTyIKM yepe3 CKIAHY MaIMYKy i BOPOHKY 3IIMBAIOTh y MipHy konby Ha 100 cve.
Crynky CHoJICKYIOTh JIeKUibka pa3iB 1%-HUM PO3UYMHOM IIABJIEBOI KUCIIOTH, SKUN
BWJIMBAIOTh B Ty K MipHY Koi0y. BmicT noBogsate 1o MiTku 1%-HUM po3uynHOM
IIaBJIEBOI KUCJIOTHU 1 3aKPUBAIOTh MPOOKOI0, CUIIBHO CTPYIIYIOTH 1 3aJIMILAI0Th CTOSTH
B CIOKOi npuOim3Ho 5 xB. [loTiM BMICT QUIBTPYIOTH Yepe3 CyXuil QUIBTP B CyXy
k010y. [TocnitoBHICTS BUKOHAHHS i HaBEICHA HA cXeMi pUCYHKY 8.1.

BuszHayeHHA KiJIBKOCTI aCKOPOIHOBOI KHCJIOTH B eKCTPAKTI

Jliist THTpYBaHHS i3 OTpMMAHOTO (BiNbTpary mineTkoro Bizouparots 10...20 cm? i
HAJIMBAIOTh B cTakaH Ha 50 cM>, micis 4oro TMTPYoTh 13 Mikpooroperku 0,001 Momb-
eKB/IM® PO3YMHOM 2,6-TUXJI0P(EHONIHAO(GEHONATY HATPII0 10 IMOSBH POXKEBOTO
3a0apBieHHs, 10 He 3HUKae npotsarom 0,5...1 xB. TpuBamicTb TUTPyBaHHS — HE
ounbire 2 XxB. DIKCYEThCS KUTBKICTD 1HAOMEHOMATY, IKy BUTPATHWIM Ha TUTPYBaHHS.
[IpoBoasTh 1Ba mapaneabHUX BU3HAUYEHHS (pe3yJbTaTH MapajielbHUX TUTPYBAaHb HE
TIOBMHHI BiJpi3HATUCH MiXk co6oro Oinbmie Hix Ha 0,03 cM®) Ta MpUiiMaroTh cepeHe
3Ha4YeHHS 3a pe3yibTar. [lochmimoBHICTF BHKOHAHHS i HaBeJeHa Ha CXeMi
pucysky 8.1.

06’emy 50 cM; i mepemimytots. Ilicisa 10 xB gomaTs 10 cM® HACHYEHOTO ONTOBOKUCIOTO HATPIIO
a60 30 cM® areratHOTO GYepHOTO PO3UMHY, 10/1al0Th 10 cM® PO3UMHY eTHIIEH /[iaMiHTeTPaoITOBO]
KUCIOTH abo i comi, mepeMillyloTh, JOBOJATH JO MITKH PO3UYMHOM JJIsi EKCTpaklii, 3HOBY
MEepPEeMILIYIOTh 1 PUIBTPYIOTh.
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HaBaxky npoaykty noMicTuti B chapcopoBy CTYnKY,
nopatv 20 cm® 1%-Horo posuuHy HCI i postupaTtu oo
YTBOpPEeHHSA roMoreHHoi Macu He Ginbwe 10 x8

Macy nepeHecTu B MipHy konby Ha 100 cm?,
CTYNKY CMOMOCHYTU AeKinbkKa pasiB 1%-HUM pOo34YMHOM
Wasnesol KUCNOTHU, PO34YMH Bif CNOMICKYBaHHA 3NTUTU B
Ty X camy Konby, BMIiCT KOi AOBeCcTH A0 MITKU 1%-HUM

PO34YUHOM LUABMEBOI KUCIIOTH

CTpyCUTH i 3anNULUMATKU Y CNOKOI Ha 5 XB
QinbTpyBaTHU Y CYXY KOnby

10...20 cMm® eKCTpaKTy NepeHecTH y
XiMiYHMIA cTakaH Ha 50 cm®

TutpysaTtu 0,001 Monb-exs/aAM’ pO34UHOM
1,6-auxnopdgeHoniHaogeHONATY HaTPIK A0 NOABU
poxeBoro sabapBneHHSs, ke He 3HUKaeE
npotarom0,5...1 xB

Pucynok 8.1 — Cxema BU3Ha4eHHSI MacOBO{ YaCTKH aCKOPOIHOBOI KMCIOTH 1HI0(EHOIBHIM
METOJIOM

OpHOoyacHO TMPOBOMASTH KOHTPOJIbHE TUTPYBAHHS, JI€ 3aMICTh EKCTPaKTy
BUKOPUCTOBYIOTh TaKy > KUIBKICTh cyMmimni 1%-noi comstHoi Ta 1%-HO1 11aBieBoi
KHCJIOT Y CITIBBIJTHOIIIEHHI 1:5.

Bwmict ackop6inoBoi kuciorn AK, mr/100 T mpoaykTy, po3paxoBYHOTH 3a
dbopmyIoro:

_(A—B)-0,088-V-100

AK
Vi-m

, 81)
0e A — KinbKicmb po3uuny iHOOMEeHONAMY, Wo SUMPamuil Ha MUMPYEanHs eKcmpakmy, cm>; B —
KiTbKicmb po3uuny iHOOpeHoNAmY, Wo sumpamuny Ha mumpysanus cymiwi xuciom, cm’; 0,088 —
Kinbkicmo  ackopbinoeoi kuciromu, wo eionogioae 1 cm® 0,001 monv-exe/om®  posuumny 2,6-
ouxnopgernoninoopenonamy; V— 06 ’em mipnoi konbu, 6 axiii micmunacs nasadicxa (100 cm®); Vi —
KilbKicme eKcmpaxmy, AKy 6UKOPUCIANU Ol MUumpysants, cm>; M —maca npooyKmy, aKy 63a1u
07151 excmpaxyii ackopOiHo80i Kuciomu, 2.
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JlaH1 criocTepexeHb Ta pO3paxyHKiB 3aHOCATH 110 Tabmuili 8.3.

Tabauys 8.3 — Pe3ynvmamu cnocmepedicenb ma po3paxyHKis 0Jis 6USHAYeHHs MACO80i 4acmKu
ackopOino60i Kuci0mu iHOOpEHONbHUM MEMOOOM

Hasga napamerpy 3HayeHHs

06’em 0,001 Mob-exB/mM° po3urHy 2,6-TUXIOPhEHONIHA0PEHOIATY
HATPIIO, 10 BUTPATUIIM HA THTPYBAaHHSA KOHTPOJILHOTO 3paska, B, cm®

06’em 0,001 Mob-exB/mM° po3urHy 2,6-TUXIOPhEHONIHA0PEHOIATY
HATPIIO, IO BUTPATUIN HA TUTPYBAHHS JOCIiHOTO 3pa3Kka, A , cM

Kinbkicte Mr ackop6iHoBoi kuciaotu B 100 T mpoaykTy

8.3.2 BuzHaueHHs1 BMicTy BiTaMiHy ¢ B IPOJAYKTAaX HOJOMETPUYHUM METO0M
MeTon IpyHTY€ThCS Ha OKMCHEHHI aCKOPOIHOBOI KMCJIOTH PO3YMHOM MOy Ta
BU3HAYCHHI HAJIUIIIKY MOy 3a IONMTOMOTOI0 TiOCYyJb(aTy HaTPilo.
[lin yac nOpsMoro THUTPYBaHHA AaCKOPOIHOBOI KHCIOTH PO3YMHOM MOy
B1/I0YBA€THCSl HACTYIHA OKMCHO-BITHOBHA PEAKIIis:

CsHsgOs + Jo — CsHsOs + 2HJ

CeHaOe -2e — CsHeOe + 2H+
J2 +2e — 2J

KinbKiCTh HaBaXKM MPOAYKTY Ta MPUTOTYBaHHA BUTSXKKH BiTaMiHy C
MPOBOAUTHLCS AHAJIOTTYHO MOTEPEIHIN poOOTI.
Hpunaau, obaagHanus, Matepiaau: dapdopoBa cTymka, MNeTKH MicTkicTio 1 cm®,

2 em®, 10 em®, 20 cM®, ToBKaumk, MipHa komba micTkicTio 100 cM3, pinbTpyBanbHMIA
namip, KoHiuHa Konba mictkictio 100 cm® Ta 250 cm®, GropeTka.

PeakTuBu: 3pa3zok mnpoaykty, 1%-umii po3umn HCI, 1%-ii po3umH IaBieBOi
KHCIIOTH, 6 MOJIb-EKB/IM® po3una H»>SO4, 0,01 MOJTh-eKB/qM° po3unH 12, 0,01 mob-
exp/nm° pozunn NazS,03, 1%-Huii po3unH KPOXMAITIO.

Jnst TUTpYBaHHS 13 OTPEMaHOro (ilbTpary ImineTkor Bigouparots 10 cm® i
HAIUBAIOTh B KOHiuHy kon6y Ha 100 cm®, nomarots 4 cm® 6 Momb-ekB/IM® po3unH
H,SO,, mepemimyrors, momarors 20 cm® 0,01 Monb-eks/nM® po3uuHy #Homy, Iicis
4Oro TUTPYIOTH i3 MikpoOroperku 0,01 Monb-exs/nm® posunnom Na,S,03 10 mosBu
CBITIIO-kO0BTOr0 3a0apsienns. Ilotim momarots 1 cm® impukaropy (1%-Huil po3uun
KPOXMAJII0) 1 TPOJOBXKYIOTh THUTPYBATH JI0 3HUKHEHHS CHHBOTO 3a0apBJICHHS.
[TocnioBHICTh BUKOHAHHS MTOKa3aHa Ha CXeM1 PUCYHKY 8.2.
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Bini6paTtu 10 cM’® BUTSXKKM i NepeHecTH B KOHIYHY Konby
Ha 100 cm®

Nonatu 4 cm® 6 Monb-exs/am’ posunHy H,SO,

Nopatu 20 cm® 0,01 Monb-eks/aM® po3uuHy |,
(3a gaHux ymosB 3 |; Bsaemogie nuwe ackopbiHoBa
Kucnora)

TutpyBatv 0,01 monb-eks/am® po3unHom Na,S,0; go
NOSIBU CBITNO-XOBTOro 3abapBneHHs po34YuHY

Dopatu 1 cM® 1 %-HOro po3YnHYy KpOXMaro

Tutpysatu 0,01 monb-exks/am’ posunrom Na,S,0, no
3HUKHEHHS CUHbOro 3abapBneHHs

Pucynok 8.2 — Cxema BU3HAUEHHS MaCOBO1 YaCTKU aCKOPOIHOBOI KUCIOTH HOJTOMETPUYHUM
METOJIOM

Bwmict ackop6inoBoi kmcimotu AK, mr/100 r mpoaykTy,po3paxoBYIOTH 3a
dhopmyItoro:

(V=G V5) - My
1000-1% 82)

Ode C1— Kkonyenmpayisi posuuny uooy, moav/om3;, Cz—KoHyeHmpayis po3uuny miocyibgamy
nampito, Mmonv/om3; V1—o06’em posuuny 1iody, sxa enocunacs, cm®, V2 —o06’em  pozuumy
miocynvghamy Hampiio, Ky UMpPAMunu HA MUMpPYEAHHs HAOTUWKY 100y, cm°; Mux — monapHa
maca exksisanenma ackopoinosoi kuciomu, 2/monsb, Mux = 88 e/monv; Vi— 06'em mipnoi xonbu, 6
akiti 2omyeanu eumsasxcky, cm®, Vie = 100 en®; Vs — kinvkicmo eumsagxicKu, Ky 63a1u Ha Mumpyeanns,
em®, V, =10 en®.

JlaHi ciocTepekeHb Ta PO3PaxXyHKIB 3aHOCATH 10 Ta0uIll 8.4.

AK

Tabnuys 8.4 — Pe3ynomamu cnocmepejicens ma po3paxyHKie 0t GUSHAYEHHS MACOBOL 4acmKu
aAcKopOIiH0B80T KUCIOMU UOOOMEMPUYHUM MEMOOOM

Hassa mapametpy 3HaueHHS

06’em 0,01 MomB-eKB/AM® PO3UMHY TioCymb(haTy HATPIIO, IO BUTPATHIN
HA TUTPYBAHHS JOCIiIHOT KiTbKOCTi BUTSKKH aCKOPOiHOBOT KMCIOTH,CM"

KinmpkicTs Mr ackop6inoBoi kuciaotu B 100 r mpoaykry
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PesynbTat mociikeHb 3BOASTh B 3arajbHy TaOmuio 8.5 Ta pobOnsarh

BHUCHOBOK.

Tabauys 8.5 — 3s6edena mabauys 015 BUBHAYEHHS MACOBOT YACMKU ACKOPOIHOBOT KUCIOMU Y

Xapyoeux npooyKmax

MIPOIYKTY

Kinbkicth ackop6iHoBoi kucimotu, Mr/ 100 T mpoaykTy

3pasok EKCIICPUMEHTAIbHE 3HAYECHHS )
Tabnuune — % mo0oBoOiI
SHAYCHHS InnopenonsHUM Honomerprnynum noTpe6u
METOZIOM METOAOM

8.4 KoHTpPOJIbHI NN TAHHS

1. HaBeniTe knacugikanio BiTaMiHiB. /[0 fKOi rpynu BiTaMiHIB BIAHOCHUTBHCS
ackopOiHOBa KucioTa’?

2. Slkoro € moboBa motpeba mroamHM y Bitamini C. dakropu, SKAMHU IS
noTpeda 3yMOBJIEHa.

3. Ha3Bith criocoOu 3MEeHIIEHHS BTpaTU ACKOPOIHOBOI KHUCJIOTH MijJ dYac
30epiraHHsi CHPOBHHM Ta B XOJ[I TEXHOJOTIYHUX MPOIECIB 3 BUTOTOBJICHHS
XapuyOBUX MPOAYKTIB Ta IPUTOTYBAHHS CTPAB.

4. Jle 30epexeThcst Oubla KUTbKICTh BiTamMiny C — mij yac BapiHHS KapTOIUIl y
BEJIMKIM KUTBKOCTI BOAM 4 Ha napy? Yomy?

5. 5Iky i3i05I0TIUHY pPOJIb BHUKOHYE ackopOiHOBa kuciora? Sk BIUIMBa€e
HecTaya Ta HaJUIUIIOK BiTaminy C Ha opraHi3M JIFOJIMHHU.

6. SlkuM YMHOM OOWpPAETHCS Maca HABAKKU MPOAYKTY HJisi BU3HAUCHHS
aCKOpO1HOBOI KUCTIOTH?

7. 5xi 0cOOMMBOCTI MPOBEACHHS EKCTPaKiii acKOpOIHOBOi KHUCJIOTH 3
MPOJYKTIB. UMM 11€ 3yMOBIIEHO?

8. OxapakTrepu3yiTe iHI0GESHOIBHUA Ta HOJOMETPUYHUN METOIN BU3HAUCHHS
BMICTY aCKOpOIHOBOI KUCJIOTH B MPOIYKTaX.
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