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BBEJIEHUE

IJenvro ocBoeHust ydeOHOW aucHUIUIUHBI «HaydHbIE OCHOBBI IMPOW3BOJACTBA MHTAHUS
sBIsieTcs (popMUpOBaHUE KOMIIETCHIIMN, HAPABICHHBIX Ha MOTydYeHHe (GyHIaMEHTAIbHBIX 3HAHUH
0 Ipoleccax, MPOUCXOAALIMX Ha BCEX TEXHOJIOIMYECKHUX 3Tanax IPOMBIIUIEHHOTO IPUTOTOBIECHUS
IIUIIEBBIX IPOTYKTOB

3adauu Kypca:

—  CHCTEMAaTU3MpPOBAaHO O3HAKOMUThH C IIPOLECCAMM, MPOUCXOIAUIMMHM B IPOAYKTaX Ha
pa3IMYHBIX TEXHOJOIMYECKMX 3Tamax, B Pe3ylbTaTe KOTOPBIX OHU MPUOOPETAIOT XapaKTepHbIE
KaueCTBCHHBIE TIOKA3aTEJIM U OPTaHOJIEITUYECKUE CBOMCTBA,

—  M3Y4dTh (PUUKO-XMMHYECKHE OCHOBBI TOJYYCHHUS CTPYKTYPUPOBAHHBIX IHIIEBBIX
IIPOJYKTOB, a TAK)KE€ U3MEHEHHUS OCHOBHBIX BELIECTB B IPOLIECCE UX IPUTOTOBIICHUS;

—  paccMOTpeTb  COBPEMEHHbIE  NPUHLUIIBI  COBEPILIEHCTBOBAHUS  TEXHOJIOIHMH
IIPOM3BOJICTBA MPOAYKTOB ITUTAHHUS.

HucuunnuHa «HayyHble OCHOBBI NPOM3BOACTBA NUTAHUS» OTHOCUTHCS K OJNOKYy 1 —
JUCLUIUINHBl BApUAaTUBHOM 4YacTH W MMEET JIOTMYECKYI0 U COJEPKaTEIbHO-METOIUYECKYIO
B3auMOCBsI3b ¢ pucuumnHaMu OIIOIL. s u3yyeHus AaHHOW AUCHUIUIMHBI HEOOXOAMMbI 3HAHUS
U YMEHUs, IPUOOPETEHHbIE CTY/AEHTaMU B pe3yJbTaTe OCBOCHUS MPEALIECTBYIOIIUX IUCLUIUIMH:
KaK HEeopraHuuecKkasi, aHaJMTHYecKas, (u3nyeckas M KOJUIOMJHAS XUMHHU, OUMOJOTHM KIETKH C
OCHOBaMH OMOTEXHOJIOTHH, METOJIOB HCCIIEJOBAHMUS CBOMCTB CHIPBSl M TOTOBOW MPOIYKIIMH U JIP.

BeinyckHUK J0KEeH 007a7aTh ClAEAYIOIMMH NMPOPECCUOHAIBHBIMU KOMIIETEHLUSIMU B
IIPOU3BOJICTBEHHO-TEXHOJIOTMUYECKOH, SKCIIEpUMEHTAIbHO-UCCIIEI0BATENbCKOM, OpraHM3allMOHHO —
YIIPABJICHYECKON M PACYETHO - TPOEKTHOM NEATEIBHOCTSX !

CIOCOOHOCTBIO pa3padaTbiBaTh MEPOIPHITHS 10 COBEPIIEHCTBOBAHUIO TEXHOJIOTHYECKUX
HPOILIECCOB MPOM3BOICTBA MPOAYKTOB MUTAHUS U3 pacTUTENBHOTO Chipbsi (OITK-2);

CIOCOOHOCTBIO TMPUMEHUTH CIEUUAIN3UPOBAHHBIE 3HAaHMA B OOJIACTH TEXHOJIOTUU
IPOM3BOJICTBA MPOAYKTOB TNHTAaHUS W3 PACTUTEIBHOIO CBHIPbS JUIS OCBOEHHUS TNPO(UIbHBIX
texHojornueckux aucrumuind (ITK-4);

CIIOCOOHOCTBIO UCIIOIB30BaTh B MPAKTHUUECKOM JAEATEIbHOCTU CHEIMATIN3UPOBAHHbBIE 3HAHUS
byHIaMEHTAIBHBIX Pa3esioB (PU3NKH, XUMHUH, ONOXUMHH, MATEMATHKHU TSI OCBOCHUS (PU3UIECKUX,
XUMHUYECKHX, OMOXMMUYECKUX, OMOTEXHOJOTHYECKHX, MHUKPOOMOJOTHYECKHUX, TETIOPU3NIECKUX
MIPOLIECCOB, MPOUCXOMALINX IMPHU MPOU3BOJACTBE MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS
(IIK-5).

B pe3ynbrare n3yueHuss AMCUMIIINHBI CTYJAEHT JTOJIKEH:

3Hamy:

— TEOPETUYECKHE OCHOBbI OHOJIOTMH, XHUMHUH, QHU3UKH, MaTEeMaTHKH, WHXXEHEPHOH W
KOMITbIOTEPHOH Tpaduku B 0ObeMe, He0OXO0AUMOM Ui MOHUMAaHUS TEXHOJIOTUU TPOJYKTOB
NIUTaHWs, HAay4YHbIE OCHOBBI IPOM3BOACTBA NPOAYKTOB IIUTAHMSI, OCHOBHBIE METOABI
UCCIIEJOBAaHHS CBOMCTB CBHIPhs U NMUILEBBIX poaykToB (OI1K-2, ITK-4, ITK-5);

ymemb:

—  HCIOJIb30BaTh 0a30BbIC 3HAHMS B 00JACTH €CTECTBEHHOHAYYHBIX JUCLUUIUIMH JJIS YIPaBICHUS
IPOLIECCOM MTPOM3BOJICTBA MPOAYKTAMU MUTAHUS U3 pacTHTENbHOTO chipbs (OI1K-2, T1K-5);
—  OpPHEHTUPOBATHCS B KJIACCU(UKALUU METOJIOB MCCIIEOBAHUS CBONCTB ChIPbs; MCIOJIb30BaTh

0a3oBble 3HaHMA B 001acTH (OPMHUPOBAHMSA KAueCTBA M CTPYKTYpPbHI HMHILEBBIX MPOAYKTOB
(IIK-4);



61a0emb HABLIKAMU
3HAHUSAMH O TEXHOJOTMYECKOM IPOIIECCe MPOU3BOICTBA MUIeBbIX MpoaykToB (OITK-2);
OCHOBaMHU OMOTEXHOJIOTUYECKOTO HCCIEIOBAaHUS B 001acTH OWMOJIOTHM KIIETKH M KadecTBa
pactutensHoro ceipbst (ITK-4, TIK-5).



Tema 1. IlepciekTuBBI pa3sBUTHA NepepadaTbiBamux orpacieil AIIK

Baowcnetivuumu HapoonoxosaticmeeHHbIMU 3a0ayamu, OT PEIICHUST KOTOPBIX BO
MHOI'OM  3aBUCAT IUIAHBI  COLIMAJIbHO-DKOHOMHUYECKOI'O  Pa3BUTUS, SBISAIOTCA
YIYUILICHUE CTPYKTYpbl IHUTAHUS HACEJIICHUS M TMOBBIINICHUE KadyeCTBA MHUILEBBIX
MpPOAYKTOB. B OCHOBY NOCTHKEHMS 3THUX IEJEH JTOHKHO OBITh IMOJIOKEHO PEIICHUE
KOMILJIEKCa B3aNMOYBSI3aHHBIX 3a1a4 DKOHOMHYECKOTO, COLIMAJIBHOT O,
TEXHOJIOTUYECKOT0, HAYYHOI'0 ¥ OPraHU3alMOHHOTO XapaKTepa.

HecMoTpss Ha KpU3MCHYIO CHUTYalMIO, IPEANOCBUIKM Pa3BUTUA KOTOPOH
CJIIOKWJIMCH B JIONIEPECTPOCUHOE Bpems, Poccus 3aHMMana Juaupyromme Mo3uluu B
MIPOU3BOJICTBE MHUILEBHIX MMPOJYKTOB B MUPE, B T.4. ObLIA JIMJIEPOM IO MOTPEOICHUIO
MHOTUX TPOJIYKTOB Ha Ayuly HaceleHus. [Ipu permeHun mnpoOiieM, CBA3aHHBIX C
MUTAaHUEM 4YeJIOBeKa, HEOOXOJMMO YUWUTHIBaTh, C OJHOM CTOPOHBI, MPUHITUIIBI
pPalMOHATIBHOIO MHUTAHUs, C IPYTOW - PeallbHO CYIIECTBYIOIINN CHPOC HACEICHUS U
NOTPEOHOCTH HAPOJHOIO XO3AWCTBA B MPOAYKIMU NepepadaThIBAIOIIUX OTpaciien
AIIK. He ciyyalilHO Ba)XHO€ MECTO B PEaIM3alMU TOCYIAPCTBEHHOM MOJUTHUKU B
0o0JacCTH 370pOBOTrO TMHUTaHUA HaceleHus P orBoguTcs mnepepadaThIBAIOIINM
orpaciiaMm AIIK. DTo cBsizZaHO ¢ TEM, YTO BBITYCKAEMbIE UMHU HPOIYKTHI SIBIISIFOTCS
MPOAYKIIMEH TMOBCEIHEBHOTO MOTPEOJICHUSI BCEX BO3PACTHBIX TPYIMIN HACEJICHHUS,
MOATOMY YyBEJIMYEHHE OOBEMOB IMPOU3BOJICTBA, YIYUIIEHHUE KAue€CTBA, MOBBIIICHUE
MUIIEBOM U OMOJIOTUYECKON IIEHHOCTH, a TaKXKe PACIIUPEHUE U COBEPIICHCTBOBAHUE
ACCOPTHUMEHTA SIBIIIOTCS aKTYaJIbHBIMHU 3aJ1a4yaMu, ctosmumu nepen AIIK.

st mepuona peiHOUHBIX pedopM Ha ¢doHEe 00IIero Kpusuca B CTpaHe,
OTMEUEHO O0OBaJbHOE TAaJCHHE MPOU3BOJCTBA, CHUKEHHUE KadyecTBa CHIPbS,
YCWIMBIIMICS M3HOC OCHOBHBIX (DOHJIOB, CHM)KEHHE KOMILJIEKCHOCTH TEepepadOoTKH,
4YTO, B OO0IIEM, XapakTepHO HE TOJbKO it PD, Ho m mis apyrux crpan CHI'.
CnencTtBueM 53TOro SIBISETCS HAPACTAIONIAsl AKCIMAHCUS HMIIOPTHOM MPOIYKIUH,
Xa0TUYHOE CO3JaHHE MHOTOYMCIECHHBIX MAJIBIX MPEANPUITANA B YCIOBUAX MPOCTOA
WIM HEMOJIHOM 3arpy3Ku JEHCTBYIOIIMX 3aBOJIOB, OTXOJ TOCyJapcTBa OT Mpodiiem
pEryJIMPOBaHUS PhIHKA.

B otinuue ot ctpan EBporibl, B KOTOPBIX HET OOJBIIMX MPOOIEM HE TOJIBKO C
MPOYKTAMU MHUTAHMS, HO ¥ C UX KQ4€CTBOM M aCCOPTUMEHTOM, TiepepadaThIBaOIINe
otrpaciu AIIK Poccun 10 cux mop xapakTepHu3yrTCsl Ype3BbIYaiiHO HeI(PPEKTUBHON
CTPYKTYpOU MepepadOTKH ChIpbsi U BBIPAOOTKH TOTOBOHM mpoaykuuu. [lo mMHeHUIo
BEAYIIUX CIIEHUAIMCTOB HE3aBUCUMO OT IOJAXOJO0B K PELICHUIO CYLIECTBYIOLIHUX
npoOseM TPOAYKThl MUTAHUS HOBOTO TOKOJIEHHS HEOOXOJUMO BbIpaOaThIBaTh U3
BBICOKOKAQYECTBEHHOTO ChIphsi. OmHako B Ommkaiimee Bpems st Poccum 310 B
MIOJIHOM MEPE HE MPEJICTABIIIETCS BO3MOXHBIM, U, KaK CJIEACTBUE, B 3TOM CHUTyalluu
OyIeT  HEBO3MOXHA  pealu3alus  psga  NEpPeloBbIX  TEXHOJIOTHH,  yKe
PacCpOCTPAHSAIONIMXCS B PA3BUTHIX CTPAHAX.



B TO e BpeMsi HEKOTOpbI€ TEHICHLIUH, CBS3aHHbIE C BO3MOYKHOCTBIO TIOJIHOTO
UCIIOJIb30BaHUSl KaK CYLIECTBYIOIIMX MOIIHOCTEH SKCIIyaTUPYEMOIO B IMHUIIEBOU
IPOMBIIIJIEHHOCTH 00OPYJOBaHMsI, TaK U ChIPbS TPeOYyEeMOro KauyecTBa, IPUBEIU K
NOSIBJICHUIO HA pBIHKE NPOAYKTOB C IIOBBIILIEHHBIM CPOKOM XpaHEHHUA. OTHU
TEHJEHIMHU B MOCJIEIHUE TOJbI HAOJIFOJAOTCS HE TOJBKO B 3apyOE€kKHBIX CTpaHaX, HO
U TOJIYYMJIM OMPEICTICHHOE Pa3BUTHE B pa3paboTKax BEAYIIUX OTPACIIEBBIX HAYyYHO-
MCCIIE0BATEIbCKUX UHCTUTYTOB PO.

K ocnoenvim nanpasnenusm pazeumus nepepabamwisarougux ompacieu AIIK
MOKHO OTHECTH CIEAYIOLIUE: MPOU3BOACTBO HATYPAJIbHON 3KOJOTMYECKH YHUCTOU
IPOAYKLIMH C COKpPAIlEHHEM 3HEPro3arpar; COXpPAaHEHUE B TOTOBOM IPOLYKLIHH
MaKCHMaJbHO TIIOJHOIO Habopa KOMIIOHEHTOB HCXOAHOIO ChIpbs; OTCYTCTBUE
KOHCEPBAaHTOB, 3aMEHUTEIIEH OCHOBHOIO ChIPbsl U UCKYCCTBEHHBIX J00ABOK; BBIITYCK
JOPOTOCTOSIIEN SJIMTHON NPOAYKUMHU; PACIIMPEHHUE acCCOPTHMEHTa MNPOAYKTOB C
€CTECTBEHHBIMU W HCKYCCTBEHHBIMH HAMOJHUTEISIMU; M3MEHEHUE BKyca TOTOBOWU
OPOAYKUIMHA 3a CYET IUIOAOBO-ATOJIHBIX, BKYCOBBIX W apOMaTHYECKHX J00aBOK;
yJIy4lIEHUE TEXHOJOTMYECKUX CBOMCTB CBIpbS IIyTEM BHECEHHUS JO0OaBOK-
ylydmuTenel; pa3paboTka MPOAYKUHMHM C HETPAAULMOHHBIMU BKYCOBBIMU U
apoMaTHUYEeCKUMU CBOWCTBAMHU; BBIIYCK NMPOJIYKIUHU, COATAHCUPOBAHHON 110 COCTaBY
U COJEPX AHUIO OTHCNIbHBIX KOMIIOHEHTOB, MOJIEIUPOBAHME COCTaBa MPOAYKTA,
UCXolsd H3 (U3MOJOTMUECKMX OCOOCHHOCTEW OpraHu3Ma; HCKIIOYEHHE U3
TEXHOJIOTUH TOJyYEeHHsI TPOIYKTOB OIEpalnii, CBSI3aHHBIX C papuHALUEN; 3aMeHa
CBEKOJIBHOTO W TPOCTHUKOBOTO caxapa HCKYCCTBEHHBIMU TMOJCIACTUTEISIMH,
MacCcoOBOE€ MPOM3BOJCTBO HU3KOJIAKTO3HOW MPOAYKIHMH; BHECEHHWE B IPOLYKLHIO,
OPUEHTHPOBAHHYI0O Ha MAacCOBBI CHOpPOC, OMOJOTMYECKH U  (U3NOJIOTUYECKU
aKTUBHBIX BEUIECTB C LEJNbI0 NpUIAHUS (YHKIIMOHAJIBHBIX CBOWCTB, CO3/1aHUE
MIPOYKTOB-TIPOOMOTHKOB, TPEOMOTUKOB, YYOMOTHKOB U CUMOMOTHUKOB, 00JIaAAr0IITIX
KOMILJIEKCOM (DYHKIIMOHAJIbHBIX CBOWCTB; MCHOJb30BAHME XUMUYECKOW SHEPIUH
dbepmeHTOB (OMOKATAIM3aTOPOB) B KAYECTBE AKTHUBHBIX (PAKTOPOB YIIPaBICHUS
TEXHOJIOTUYECKUMHU TMPOIECCaMU; U3MEHEHHUE KAJIOPUMHOCTU TOTOBOM MPOIYKLUU 32
cueT (pakIUMOHUPOBAHMS JKUPA, 3aMEHA >KMBOTHOTO JKHMpAa pPaCTUTEIbHBIMU
KOMIIOHEHTaMH, BBIIYCK HIMPOKOTO ACCOPTUMEHTa O0E3KUPEHHON M HU3KOKUPHOU
OpOAYKIMH Ha 6a3e TpaJAuLMOHHBIX HAUMEHOBaHHM; MaKCUMAJIbHOE HUCIIOJIb30BAHHE
BTOPUYHOTO CBIPBSI; BHITYCK KOMOWHUPOBAHHBIX U MOAU(DHUIIMPOBAHHBIX MPOIYKTOB,
BKJIIOYAIOIIMX COCTAaBHbIE HETPAJAMIIMOHHBIE KOMIIOHEHTBI, CO3/IaHHE AaHAJIOTOB
pPa3IMYHBIX BUJOB IHIIM, YJIYYILIEHUE 3CTETUYECKMX CBOMICTB TOBapa; LIMPOKOE
IPUMEHEHNE HOBEMIINX pa3pab0TOK B 001aCTH pacacoOBKU U YIIAaKOBKHU MPOAYKILINH;
YBEJIMYEHHE MPOJOHKUTEIBHOCTH XPAHEHUSI HOBUHOK U TPAJAULIMOHHON MPOLYKIUH.

Axanemuk U.A. Pocoé OTMEYAET, YTO OMPENCISAIONMM (PAaKTOPOM CO3TAHMS
COBPEMEHHOW TEXHOJIOTMH IPOU3BOJICTBA OHOMPOAYKTOB SIBISIETCS JajbHeiIee
pa3BuTHE PYHIAMEHTAIBHBIX U MPUKIATHBIX HUCCIEAOBAHUN 10 U3YUEHHUIO MPUPOIBI
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IpOLECCOB, (OPMHUPYIOMIUX KAa4eCTBO MPOIYKIMH, BBISIBICHUIO MEXaHHU3MOB
MOJIEKYJISIPHBIX B3aUMOJCHCTBUII B OMOJOIMYECKHX CHUCTEMaxX C IMPUMEHEHHEM
HOBEMILIMX METOAOB HCCiIeN0BaHU. TOJBKO B 3TOM Cily4ae MOTYT ObITh HalJ€HBI
palMoHaJIbHBIE MOAXOABI K IIpoLeccaM NepepadOTKU M XpPAaHEHUS ChIpbi MU
IPOIYKIHWHU, CO3AAHUIO aTbTEPHATUBHBIX HATIPABICHUM.

K nmpuopurerHbiM mponeccam B nepepadarsiBaronx orpacisix AIIK moxHO
OTHECTH: MEMOpaHHBIE TEXHOJOTHH C MPUMEHEHHEM COBPEMEHHBIX MEPCHEKTUBHBIX
(peaKIIMOHHBIX, Ta30CENEKTUBHBIX, KEPAMUUYECKUX U Ap.) MEMOpPaH; OMOTEXHOIOTHS;
MHUKPOBOJIHOBAsI ¥ JIEKTPOHHAsE 00pabOTKa MPOIYKTOB; IKCTPY3UOHHAsI TEXHOJIOT U,
B T.4. JJ NOJy4YEHHUS HOBBIX (OPM MHILK; COBEPUICHCTBOBAHWE TEXHOJIOTUN
3aMOpaXUBaHUs NPOLYKTOB Ppa3IMYHOM CTENEHH TOTOBHOCTH, WCIIOJIb30BAaHUSA
ra30HEMPOHUIIAEMBIX MAaTE€pUATOB JJI YNAaKOBKA MPOAYKTOB B CpEIE HMHEPTHOIrO
ra3a, BAKyyMHBIX M IMOJUMEPHBIX YIMAKOBOYHBIX MAaTEpUajOB; COBEPILIECHCTBOBAHUE
TEXHUKA U TEXHOJIOTMHM MHILM JJIsl AOMAIIHErO MPUTOTOBJIEHUS M OOIECTBEHHOIO
nutaHus. llepcrieKTUBHON siBisieTcd  pa3pabOTKa TEXHOJOIMH MPOIYKTOB €
HaIlpaBJICHHBIM UCIIOJIb30BAHUEM HATHBHBIX CBOMCTB CBIPBS.

BaxxHBIM ~ acmeKToM  JIEATEIIBHOCTH  SBJISIETCSI  COBEPLICHCTBOBAaHUE
METOJI0JIOTUYECKOro o0OecredyeHus, B T.4. pa3pabOTKa M COBEPLICHCTBOBAHUE
cranaaptoB. K mepBoouepeaHbIM 3aJadyaM MOXHO OTHECTH pa3paboOTKy U
MOJICPHU3AIMI0 METO/JOB HCCIEAOBAHUI CBOWMCTB ChIphS U MPOAYKTOB IHTAHMUS,
BHEJIPEHUE HA NPEANpUATHAX CHCTeM KadecTBa. [lomMuMo 3Toro, ycroilumBoe
pa3BUTHE OTpaciied COCTOUT B ECTKOM LEHTPAIW30BAaHHOM ILJITAHUPOBAHUM BCEX
acreKTOB OOEeCHeueHUs HACeJICHHs] NPOAYKTOB MUTaHUS, B B T.4. C COKpallleHUEM
NIOTEPH ChIPbs, MPOAYKIIMH, BOJBI M SHEPTHH BIUIOTH 0 UX JIMKBUJALUH.

Konmponwnwie eonpocwt k meme 1.

1. Kakoe 3HaueHue umeeT o0ecreyeHue HaceJIeH s MPOAOBOJILCTBUEM?

2. Kak Br1 onienuBaete nposojumbie B AIIK pedopmbi?

3.Uto sBusieTcss npu3BaHHEM [ OCyJapCTBEHHON TMOJUTUKH B OOJAcTH
3JI0pOBOTO MUTAHUSA?

4. KakoB MEXaHHW3M peah3allii TOCYJapCTBEHHOW TMOJUTUKH B 0OJacTH
3I0pOBOTO MUTAHUS?

5. OxapakTepusyiTe NpUOPUTETHBIC HAPABJICHUS PA3BUTUS HAYKU, U TEXHUKHU
Poccuiickon @enepanum.



Tema 2. XapakTepucTHKA TEXHOJOTHYECKOT0 MPOLecca MPON3BoOACTBA
MUIEBOH MPOAYKIUHA

TexHOIOrn4ecKuil MpoLecc NPOU3BOACTBA NMUILEBON IPOIYKIIMN COCTOUT U3
psla cTaauil U oneparuii, BKIIOYAIOIIUX PUEM U XPAHEHHE ChIPhs, a TAKKE
MPOU3BOJICTBO FOTOBBIX U3/CIIMNA U UX peaTU3alHUIo.

[Ipo/ioBONILCTBEHHBIE ~ TOBAaphbl ~ MOXHO  MOJAPA3ACNUTh  HA  CHIPhE,
nosrypaOpuKaThl ¥ TOTOBYIO K YIOTPEOIECHUIO TPOAYKIIHIO.

Cpipbe - MNPOAYKTHI, HM3rOTOBJICHUE T'OTOBOM MHILEBOM MNPOAYKUUU W3
KOTOPBIX OCYIIECTBJISAETCS MO MOJHON TEXHOJIOTUYECKON CXEME.

[Tonypabpukatrsl - MNOPOAYKTH, HM3rOTOBJICHHE TOTOBOW MHUIIECBOM
IPOAYKIHHN U3 KOTOPBIX OCYLIECTBIISIETCS IO COKPALIEHHOW TEXHOJIOTMYECKOU CXEME.

'oToBass mpoayKOus - WU3AEHMAA, KOTOpPBIE pEANM3yKOTCA Ha
OPEeIIPUITUSIX OOLIECTBEHHOI'O MTUTAHMSL.

Ha pa3HbIX cTagusx TEXHOJOIMYECKOIo Ipoliecca 00pa3yroTcs OTXOJbI,
KOTOpPbIE B 3aBHCUMOCTH OT THOCIEAYIOIIEr0 HCIOJIb30BAaHUS MOJAPA3IEISIIOT Ha
MUIIEBbIE, KOPMOBBIE U TEXHUYECKUE

[IlumieBble OTXOJBI MOCIE COOTBETCTBYIOUIEH OOpaOOTKM HCMONB3YIOT B
Uity (MKpa U MOJIOKH PBIO, XPAIIN OCETPOBBIX PHIO, KOCTH U JIp.).

KopMoBbIe OTXO0IBl yHOTPeOISIOT B KaueCcTBE KopMa CKOTy. COCTOST OHU
U3 OCTAaTKOB T'OTOBOM MHUIIM U OYUCTKOB OBOILEH, KpoMe KapTOo(elabHbIX, KOTOpHIE
VCITOJIB3YIOT JIJIS ITOJTYYEHUS KpaxMmana.

TexHudyeckue OTXOIbl (KHUpP MPOMBIBHBIX BOJA U Jp.) HCIOIB3YIOT B
KAueCTBE ChIPbs JJIs Pa3IUYHbIX OTPACIIECH MPOMBILIJIEHHOCTH.

BaxXHbIMM HOPMATHBHBIMM JIOKYMEHTAMM JUJIl TOPEANPUATANA  MHUIIEBON
IIPOMBIIUIEHHOCTH SIBJISIFOTCSL  OTPAciIeBble CTAaHAAPThl, TEXHUYECKHE YCIOBHUS H
TEXHOJIOTHYECKHE HWHCTPYKLUMH, KOTOPBIE HCIOJIB3YIOTCS TNPH  COCTaBJICHUU
coopHukoB penentyp. [IpuBoaumMbie B cOOpHUKAX PELENTYp HOPMBI Pacxojia ChIpbs
U BBIX0J1a I0Jy(paOpHKaTOB U FTOTOBBIX M3ACIINMN ABISIOTCSA 003aTEIbHBIMU.

B texHonornueckom nporecce Npou3BOACTBA MUILEBON MPOIYKIIMU BBIIEISIOT
JIBE€ CTAJINM - IEPBUYHYIO U TEIJIOBYIO 00pabOTKY MPOAYKTOB.

3amaya TNEpBUYHOW OOpabOTKU ChIpbS - MPOU3BOJACTBO MOIy(HaOpPUKATOB,
UCIIOJIB3YEMbIX JUIsl TPUTOTOBJICHHUSI TOTOBbIX wu3aenuil. IlepBuunas oOpaboTka
BKJIIOYAET pPa3MOpakMBaHHE TMPOAYKTOB, yJaJICHHE 3arps3HEHUN, HECheIOOHbBIX
yacTeil, JeJieHWe IMPOAYKTOB HAa 4YacTH, HMEIOIIME HEOJWHAKOBYIO MHIIEBYIO
HEHHOCTh, MpHIAaHUE WM COOTBETCTBYIOLIEH (OpMBI, pa3mepa, KOMIIOHOBKY
MIPOJYKTOB MEXAY COOOM U JIp.

OcHoBHast 3ajaya TEIUIOBOM 0OpaOOTKH - JOBeAeHHE MoyhaOpuKaToB J10
TOTOBHOCTH, KOTOpas XapaKTEepU3YEeTCs OIpPEeAeICHHbIMUA OpPraHOJENTUYECKUMU
nokKaszaresiiMi (KOHCHCTEHIIMS, BKYC, 3amax, ILBET), a TaKkKe COOTBETCTBYIOIICH



TeMIiepaTypoil. MHOTHE TPOIYKTHI TMOCJE TETUIOBOM OOpabOTKH pa3MsTdaroTcs |
npUOOpeTaloT JIydlllMe BHEIIHMM BHJ, BKYC W 3amax. Bce 3To OJaromnpusiTHO
CKa3bpIBaeTCsi Ha ycBogemoctd nuum. Kpome Toro, TtemsoBas o0OpaboTka
CIIOCOOCTBYET 00€33apaKMBaHUIO MUILM, TaK KaK BbICOKAs TeMIIepaTypa ryOuTeIbHO
JEHCTBYET HA MUKPOOPTAaHU3MBI, KOTOPBIMH 00CEMEHEHBI MHOTHE TIPOTYKTHI.

IlepBuunass u TemuoBasgs o00pabOTKa TNHUIIEBBIX MPOJYKTOB BKIIHOYAET
CJIIEIyIOUIME OCHOBHBIE TPYHIBI IMPOLECCOB: MEXAHWUYECKHE, T'MAPOMEXAHHYECKHE,
TEIUIOBbIC, OMOXUMUYECKHE U XUMUYECKHE.

OCHOBY MEXaHWYECKOr0 MPOLIECCA COCTABIIAET MEXAaHUUECKOE BO3JCHCTBUE HA
MPOJYKT: COPTHUPOBAHUE, U3MENIbUCHUE, TIepEMEITMBaHNe, B30MBaHUE, TPECCOBAHMUE,
JI03UpOBaHue U POPMOBAHUE.

OCHOBOIl THMAPOMEXAHUYECKOTO IMpoILecca CIYXKUT TUAPOMEXaHUUYECKOE
BO3JICIICTBUE Ha 00paldaThIBa€MbIl MPOJIYKT: MOWKA, 3aMauMBaHUE, OCAXKICHUE,
(buIbTpPOBAHHUE.

B  ocHOBe  TEmJIOBBIX  MPOLIECCOB  JIGKHUT  PA3HOCTb  TEMIIEpaTyp
B3aMMOJICUCTBYIOIIUX CPEJl: HAarpEeBaHUE, OXJIaXKICHHUE (B €CTECTBEHHBIX YCIOBUSAX U
C MPUMEHEHHEM HUCKYCCTBEHHOT'O X0J10/1a), BhIMIapUBaHUE, KOHICHCAIIHS.

buoxumuueckue mnporecchl (OposkeHHEe W JAp.) BBI3BIBAIOTCS (HEepMEHTaMU,
XUMHUUYECKHUE - BBEJICHUEM BEIIECTB, PEAarupyIOIINX C COCTABHBIMU YaCTAMHM MPOyKTa
B 3a/IaHHOM HaIlpaBJICHUHU.

Bce mporiecchl conmpoBOXAAIOTCS U3MEHEHUSIMU (PU3HUECKUX, XUMHUYECKUX U
OpPraHOJIENTUYECKUX CBOMCTB MPOITYKTOB.

DnexTpodusznueckue — crnocoOsl noauuHppakpacHoro Harpea, CBY, YO.

2.1 MexaHnueckue mpouecchbl

CoprupoBanmue. PaznuuaroT 1Ba BUIAa pa3eieHUs MIPOAYKTOB: COPTUPOBAHUE
M0 KayecTBY (I[BET, COCTOSIHUE IOBEPXHOCTH, KOHCHUCTEHIUSI) W pa3Jei€HUE IO
pa3Mmepy Ha Qppakiuu (COpTUPOBAHUE MO KPYITHOCTH).

B nepBoM ciiydae cOpTHpOBaHHME MPOM3BOJAT BPYUHYIO Ha MEepeOOpOYHBIX
MalIMHaX MyTeM OPraHoJeNTHYECKOTr0 OCMOTpa MPOAYKTOB (KOpHE- U KITyOHEII0 kI,
OBOIIM, (PPYKTHI) C yJaJICHUEM HETOTHOIICHHBIX YK3EMIUIIPOB, BO BTOPOM - MyTEM
poceuBaHus (7151 OT/IETICHUS TPUMECEi) U KamTuOpOBaHUS 1O (PPaAKITUSIM.

[Ipu mpocenBaHumM 4vepe3 OTBEPCTUS MPOXOJAT YACTHUIIBI MPOAYKTa, pa3Mep
KOTOPBIX MEHBIIE OTBEPCTUH CUT (IMPOXOJ), a HA CUTE B BHJIE OTXOJOB OCTAIOTCA
YaCTHI[bl pa3MEPOM, MPEBBIIIAIONIUM pa3MeP OTBEPCTUHM CUT (CXOM).

JUist  mpocewBaHUST TNPUMEHSIIOT MeETaJUIMYeckue cuta (pemiera) co
IITAMIIOBAHHBIMU ~ OTBEPCTUSAMH, MPOBOJOYHBIE W3 KPYIVIOW METAJUIMYECKON
MPOBOJIOKH, a TAK)KE CUTA U3 IIEIKOBBIX, KAIPOHOBBIX HUTEH U APYTUX MATEPUATIOB.

CopTtupoBanne TPOAYKTOB TIO pa3MepaMm (KaJIUOpPOBKY) TIPOU3BOIAT B
mpoliecce MepBUYHON 0O0paOOTKM KOPHETUIOAOB M KapTOohemns M YMEHBIIICHUS UX
OTXOJIOB W YBEJIUYCHHS MPOU3BOJUTEIIBHOCTH MAIIUH MPU MEXaHU3UPOBAHHOU
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OYHCTKE OBOLIEH.

N3menbuenne. B 3aBucuMocTH OT BUJA CBIPbI H €r0 CTPYKTYpPHO-
MEXaHUYECKUX CBOMCTB HMCHOJB3YIOT CIEAYIOIIME CIOCOObI M3MENbUEHUS: PE3aHue
(pa3pesanue), npoOieHue, pa3MalibiBaHue, TPOTUPAHUE.

Pe3anuio moaBepraroT NpoayKThl, 001aIal0IINE BHICOKOM BIAXKHOCTBIO (MSICO,
ppi0a, KOPHEIJIOMBI, OBOUIM, IUIOABI U Jp.), APOOJCHHUIO - MPOAYKTHI C HHU3KOM
BJIQXKHOCTBIO (3€PHO, CyXapH, HEKOTOPBIE MPSHOCTH).

Pe3anue mnNpoAyKTOB OCYIIECTBISIIOT C IOMOIIBIO pE3aTeNIbHBIX MallllH
(MsicopyOKH, OBolepe3aTesibHble MallMHbl U Jp.), paboYrMMH OpraHaMu KOTOPBIX
SBJIAFOTCS. HOKH Pa3JIMYHBIX KOHCTPYKIIHIA.

JU1 n3MenpUYeHUsl TBEPAbIX MPOIYKTOB, 00JIaJa0NX BEICOKON MEXaHUYECKOU
MPOYHOCTBIO (HAPUMEpP, KOCTH), IPUMEHSIOT IHUJIBI.

[IpeBpamienre OPOAYKTOB B MEJIKOJHUCIIEPCHYI0 MAcCy OCYIIECTBIAIOT C
MOMOILbI0 PabdOYUX OPraHOB CHELHAIBHBIX TEPOYHBIX MAlIMH JMOO BPYUYHYIO C
MOMOILBIO PYYHBIX U MEXaHU3UPOBAHHBIX TEPOK (IMMPOU3BOJCTBO COKOB C MSKOTHIO,
KpaxMalia 4 Jip.).

JUIst U3MENBYEHUS BAPEHBIX MTPOIYKTOB € LIEJBIO MOJIYYEHUS IMF0PE MPUMEHSIOT
OPOTUPOYHBIE  MalIMHBI, OKa3bIBAIOIIME HA MPOAYKT KOMOMHHPOBAHHOE
BO3JICHCTBHE: Pa3aBIMBAHUE €r0 JIOMACTAMHU C OJHOBPEMEHHBIM MPOAABIMBAHUEM
Yyepe3 OTBEPCTUS CUT, KPOMKH KOTOPBIX JIOMOJHUTEIBHO pa3pe3aroT IPOIYKT.

IHepememmmBanme. IIpy MOArOTOBKE IUIACTUYHBIX MAacC, HANPUMED, 3aMeECE
TEeCTa Pa3IU4YHONM KOHCHUCTEHLHH, MPOU3BOASAT CMENIMBAHUE Psia KOMIIOHEHTOB:
BOJIBI, MYKH, JIPOXOKEU, caxapa, kupa U T. . [Ipu nampHeinmeMm nepeMenmBaHun
TECTO NPUOOpETaeT ompeaeseHHble (U3NKO-XMMHUYECKHE CBOWCTBA, CBSI3aHHBIE C
OMOXMMHMYECKUMHU MPOLIECCaMU, MPOUCXOJAUIMMHU BCJIEICTBUE B3aUMOJEHUCTBUSA
KOMITOHEHTOB.

IIpeccoBanmue. [IpeccoBanue NpoayKTOB NPUMEHSIOT OOBIYHO JJISl pa3eicHus
WX Ha JABe (PpaKIuu: KUJKYIO (COKH) U TIOTHYIO (5KOM).

B mporiecce mpeccoBaHus paspyliaeTcs KIETOYHAsl CTPYKTypa MPOJyKTa, B
pE3yNbTATE YEro U3 KIETOK BBIAEISIETCS COK. BBIXOJ €ro 3aBUCUT OT CTEIEHH CHKATHS
npoaykra. OCyIIECTBISIOT MPECCOBAHWE C€ IOMOINBIO IIHEKOBBIX IIPECCOB
HEIPEPBIBHOTO AEHCTBUS (IKCTPAKTOPHI PA3TUUYHBIX KOHCTPYKIIH).

lo3upoBanne u ¢opmoBanue. IIOCKOIBKY HAa NUIIEBBIX MOPEATPUATHIX
OTIYCK MPOAYKIMU OCYIIECTBISETCA B COOTBETCTBUU C YCTAHOBJICHHBIMU HOPMaMU
BbIXOJa (Macca, 00beM), CYIIECTBEHHOE 3HAYEHUE HMEIOT MIPOLECCHl JACJICHUS
NPOAYKTOB Ha MOpUUHU (JO3UPOBAHHME) M MPUAAHUS KM OIpPEACICHHONW (POpPMBI
(bopmoBanue).

[Ipoueccel mo3upoBanusi W (POPMOBAHMS OCYIIECTBISIOTCA BPYUYHYIO U C
MTOMOILBIO MAIIIHH.

B30uBanue. B30uBanue XuAKUX MPOIYKTOB (SIMUHBIN OENIOK, CIUBKU U JIp.)
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IPOU3BOAAT C LENbI0 OOOTAIlEHHS WX BO3AYXOM U TOJYYEHHS IE€H pPa3IudHON
JMCTIEPCHOCTU (OEIKOBBIC KPEMbI, B30UTHIE CIIMBKHU, MYCCHI H JIp.).

IHanupoBanme. Hanecenue nmaHMpoBKH Ha MOBEPXHOCTH Mosydadpukara (s
oOecrieyeHusi COUHOCTH CTPYKTYPBbI).

2.2 'ugpomMexaHHYecKe MPOLECCh

['unpomexaHnueckoe BO3JAEHCTBHE HAa MPOAYKTBI COCTOMT B YIAJICHHH C HX
MOBEPXHOCTH 3arpsiI3HEHUI U CHH)KEHHH OaKTeprUaibHOM 00CEMEHEHHOCTH, a TaKKe B
3aMauMBaHUM HEKOTOPBIX BHUJIOB MPOIYKTOB C LENbI0 MHTEHCHU(UKALMK MTPOLIECCOB
TEIJIOBOM 00pabOTKH.

Moiika. [loutu Bce HPOIYKTHI, MOCTYIAIOIIME HA TUIIEBBIC MPEANPUITHSA,
MOIOT JUI yNAJIEHUs C UX MOBEPXHOCTH 3arpsi3HEHUN U MUKPOOPTaHU3MOB. MOIOT
TaK)K€ HEKOTOPbIE BUJIbI KPYIL.

3amauMBaHMe HEKOTOPBIX HPOAYKTOB OO0ECHEYMBAET HWHTEHCU(PUKALMIO
IIPOLIECCOB TEIJIOBOM 00PaOOTKHU.

Ocaxnenue, ¢QuiabTpoBanue. QPUIBTPOBAHUE - JEJIEHUE CYCIICH3UM Ha
XKUJKYI0O ¥ TBEPJBIE YAaCTH IyTEM IPOIYCKaHUS UX YEpe3 MOPUCTYIO MEPETOPOAKY
(TKaHb, CUTO), CIOCOOHYIO 3a/J€pKUBaThb B3BELICHHBIC YACTUIBl U IPOIYCKATh
dbunbTpar.

OcaxzaeHue - BBIIEICHUE TBEPABIX WM S>KUAKUX YacTHUI[ U3 CYCHEH3UA U
AMYJILCUM MOJ JEHCTBUEM CHUJIBI TSKECTH (B OTCTOMHUKAX) UITM LIEHTPOOECHKHOM CHUIIBI
(B ueHtpudyre, TUIPOLMKIOHE M JApyrux anmaparax). Ilocie 3aBepiueHus
OCKJEHUS MOIYYatOT OCBETICHHYIO KUJKOCTh U OCA/IOK.

2.3 TenioBbIe NMpPOLECCHI

TemnmoBass 00paOoTka MPOAYKTOB SIBISIETCSI OCHOBHBIM IIPUEMOM B
TEXHOJIOTHYECKOM  IIpollecce  MPOM3BOACTBAa.  HarpeBanume  mpoaykra  C
WCITOJIb30BAaHUEM PA3JIMYHBIX CPEJl, MEPEJAOIINX TEIJI0, BbI3bIBAET U3MEHEHHS €ro
CTPYKTYPHO-MEXaHUYECKUX, (U3UKO-XUMHUUYECKUX W OPraHOJICITUYECKUX CBOWCTB,
KOTOPbIE B COBOKYITHOCTH ONPENEISAIOT CTENEHb TOTOBHOCTH MPOIYKTA.

TernoBast 00paboTKa MPOIYKTOB OCYILECTBISAECTCS PA3TUYHBIMU CIOCOOAMMU:
MOTPY’)KCHHEM B JKUIKYIO Cpely; OOpaOOTKOW MapOBO3AYIIHOW M MapOBOASHOM
CMECSIMH, OCTPBIM IIapOM; KOHTAaKTHBIM HArpe€BOM; HAarpeBoM B mose TokoB CBY;
nH(paKpaCHBIM OOJy4eHHEM, a TaKXKe IyTeM KOMOWHUPOBAHMS TEPEUYHCICHHBIX
crioco00B.

OxJIaXKeHue UCIONb3YIOT TaKXKe I OCYIIECTBICHHS OINPEIEICHHBIX
TEXHOJIOTUYECKHUX IMPOILIECCOB: B30MBAHMS TI€HBI, CTYyJAHEOOPA30BaHUSA, PACKATKH
CJIOGHOTO TeCTa W Jp., a TaKKe MJisi COXPAaHEHUsI KayecTBa IMPOJIYKTOB (B MEPBYIO
ouepelb CKOPOMOPTSIIUXCS).

2.3.1 OcHoOBHBIE cNIOCOOBI TEMJIOBOI 00pa00TKH NPOIYKTOB

OCHOBHBIMH CITOCOOAMHU TETIOBOM 0OpaOOTKH MPOMYKTOB SIBJISIOTCS Bapka H
xKapka
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Bapka. B nponecce Bapku NpOAYyKTHl HarpeBarOT B JKUIKOW cpene (Boja,
OyJbOH, MOJIOKO) WJIM B CpE/€ HACBIIIEHHOTO BOJASHOrO mapa. PaznuuaroT nBa
pexxnma Bapku. [Ipy mepBoM KUIKOCTh HArpEeBaIOT OO KUIIEHUS, MOCIIE YEro HArpeB
OCJIA0JISIIOT U JAJIbHEHIITYIO TEIJIOBYIO 00pabOTKyY MPOIYyKTa MPOU3BOAST MpHU cI1aboM
KUIICHUH.

[Ipn BTOpOM peKnMe KUIAKOCTbh HArpeBarOT 10 KUIICHHs], 3aTEM IPEKPAIIAIOT
IIOABOJ DHEPTMU W JOBOIAT NMPOAYKT JO TOTOBHOCTH 3a CYET AKKYMYJHWPOBAHHOTO
TEIlIA.

Bapky DOpoIyKTOB MOXHO MPOU3BOAUTH OCTPHIM TApOM, HCIHOJIb3YS
CrieIuaibHbIe TapOBapOYHbIC MIKA(bl PA3TUYHON KOHCTPYKITUH.

[IpumeneHre BakyyM-alnapaToB MO3BOJIAET MPOBOJIUTH TEIJIOBYIO 00pabOTKy
npu TeMmieparype HarpeBaemor cpenpl meHee 100 °C m cOXpaHSTh BBICOKOE
KauecTBO 00padaThIBAEMbIX POTYKTOB.

Hpunyckanme. IlpunyckaHnem Ha3bpIBalOT JOBEACHUE MNPOAYKTA 10
TOTOBHOCTH C MCIOJIb30BaHUEM HEOOJBLIOT0 KOJIMYECTBA KUIAKOCTU. DTOT CHOCOO
OPUMEHAIOT B OCHOBHOM IIpU TEIUIOBOM 00pabOTKE MPOAYKTOB C BBICOKUM
COJIEP’KaHHMEM BIIArH.

HekoTopbie mpoaykThl mNpuUIycKalOT ©6e3 J00aBiICHUS JKUJIKOCTH - B
COOCTBEHHOM COKY, BBIJICTISIFOILIEMCSI IPU UX HArPEBaHUMU.

B npouecce npunyckaHusi HUKHSIS 4acTh MPOAYKTA MOTPYKEHA B KHUIISIIIYIO
Cpeny, a BEpXHsis MoABepraercs BoznaeucTBuio mapa. [lociennuii, conpukacasch ¢
MUIIEBBIMU  MPOAYKTAMH, KOHJCHCUPYETCS, BBIICIAS  CKPBITYIO  TEIUIOTY
napooOpa3oBaHusl, U HAPSY C KHUIIAIIEH BOJOW HarpeBaeT MPOIYKTHI, JOBOJS UX JO
COCTOSIHUSI TOTOBHOCTH. EciM Bapka NpPOJYKTOB MOKET OCYLIECTBIATHCS Kak B
OTKPBITOM, TaK Y B 3aKPBITOU NOCYJAE, TO IPUITYCKAHUE - TOJIBKO B 3aKPBITOM.

AKapka. PaznuuaroT cieayromme mprueMsl JKapKu:

- Ha KapOYHOU MOBEPXHOCTH C HEOOJIBIIUM KOJIUYECTBOM KUPA;

- BO (ppuTiope MyTeM MOTPYKEHHsI B OOJBIIOE KOJIMYECTBO HArpeTOro KUpa,
ITOMEILIEHHOIO B )KapOYHYIO BAHHY;

- B 3aKpBITOM Kamepe >kapodyHoro mikada. Pa3HOBHIHOCTHIO JKapeHbsI B
3aKpBITON KaMepe >KapovYHOro miKada sBISETCS BBINIEYKA MYUHBIX U3/ICIIUN.

Kapra ¢ nebonvuum konuuecmeom scupa. IIpogyKT MoMenaroT Ha KapOUHYIO
MOBEPXHOCTh C HEOOJBIIMM KOJMYECTBOM >KUPA, B PE3yJlbTaTe€ YEro MOBEPXHOCTH
NPOJIYyKTa OBICTPO OOE3BOKMUBAECTCS M TOKpPBIBaeTCS KOpOoukou. g mosrydeHus
KOPOUYKH C 00€rX CTOPOH MPOJYKT MepeBOpaurBaioT Win nepemeninbatot. [lepenaua
TEIIa BHYTPEHHEN YaCTH NPOIYKTa MPOU3BOAUTCS 3@ CUET €r0 TEMIOMPOBOTHOCTH.

B mpouecce npuUroToBIEHHS W3EIUN W3 KUAKOTO TecTa (HAmpumep, Mpu
KapeHbe OJIMHHOW JICHTHI HA KapOBHE C BpamiaronmMmcs 0apabaHoM) cMa3bIBaHHS
JKapOYHOW TOBEPXHOCTH KUPOM HE IPOU3BOIAT, B OTOM CIydae KapeHbe
IIPOUCXOJNT 32 CUET )KUPA, BIPECCOBBIBAEMOIO U3 TECTA.
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Kapka nymem noecpyoicenuss 6 owcup (60 ¢pumiope). IIpoayKT MHOTHOCTHIO
NOTPY>KAIOT B HArpeTbld JKUpP, YTO MPUBOAUT K OOpa30BAaHUIO KOPOUKH
OJTHOBPEMEHHO Ha BCEH MOBEPXHOCTHU MPOIAYKTa. B 3TOM ciydae mepenada Teria oT
HarpeBaeMou Cpeabl MPOAYKTY OCYIIECTBIISIETCA TEIMJIONPOBOJHOCTBIO M OTYACTH
KoHBeKIMer. JKapeHbe BO (PPUTIOPE MOXKET TIPOU3BOIUTHCS IUIABAIOIINM H
MOTPYKEHHBIM ~ CIIOCO0aMHU, TPUYEM MPOU3BOJUTEIBHOCTH BTOPOro Crocoda
3HAYUTEJIHHO BBIIIIE.

Kapra 6 xamepe sncapounoco wikaga (paduayuoHHO-KOHEEKMUBHBIU CNOCOD).
[IpoyKT moMemaroT B xapoyHblid 1mKad, e HarpeBaHUe ero MPOU3BOIUTCS 3a CUET
paguanMy OT H3JIydaTeliel W HarpeTblXx IOBEPXHOCTENM Kamepbl M YaCTHYHO
Onaroyapsi TEIJIONMPOBOJAHOCTHA TOPSYEro TMOJa U KOHBEKIMHM TEPEeMEIIaroInXcs
MOTOKOB BO3/yXa.

Brineuky uznenuii U3 Tecta Takke MPOU3BOIAT PagualliOHHO-KOHBEKTUBHBIM
criocoOOM B JKApOYHBIX, MEKapckux Ikadax U XJeOONMEeKapHbIX Medax MpH
Pa3JIMUHBIX TEMIIEPATYPHBIX PEXKUMaX B 3aBUCUMOCTH OT BHUa nojydadpukara.

Kapka B nmose UK - uzmyuennid. [Iponykt (Msco, ppi0a) kapsT Ha OTKPHITOM
orHe (0e3 mapIMOOOpa3oBaHHMsI), TOMENIAs €ro Ha METAUIUYECKYI0 PEIIEeTKY,
MpEABAPUTEIBLHO CMA3aHHYIO JKUPOM. MOXKHO TaK)K€ HAHU3bIBATh IPOJIYKT HA BEPTEN
WU MMNaXKy (MIAnUIbIKA) U JKapUTh J0 FOTOBHOCTH, MEIJIEHHO TMOBOpadyuBasi Haj
MCTOYHUKOM TeIja. OJTOT CIOCO0 UCHOJB3YIOT TP JKAPEHbE MPOAYKTa B
CIICIUAJIBHBIX allllapaTax - JJICKTPOTPUIISAX, TJI€ OH TMOJIBEpraeTcsi BO3JICUCTBUIO
U3ITyYEHHUS DJIEKTPOHATPEBATENbHBIX AJIEMEHTOB.

HUK-none mnpoHWKaeT B NPOAYKT HA CPABHUTEIHHO OOJIBIIYIO TIyOUHY,
BCJIEJICTBUE YETr0 TAaKOW BHJ HAarpeBa MOXKHO CYUTATh IMPOMEXKYTOUHBIM MEXKIY
MOBEPXHOCTHBIM M OOBEMHBIM.

[Ipumenenne MK - HarpeBa mNO3BOJISIET COKpalllaTh MPOJOIAKUTEIBHOCTh
mporiecca TeIIoBOM 00paOOTKH IO CPaBHEHUIO C TPAJUIMOHHBIM, YMEHBIIATh
METAJJIOEMKOCTh W pa3Mephbl alllapaToB, aBTOMATU3UPOBaTh MPOU3BOJCTBO H
MOJTy4aTh MPOAYKThI BELICOKOTO Ka4ueCTBa.

Konmponwnwie eonpocwt Kk meme 2.
1. KakoBbl CTaguu TEXHOJOTMYECKOTO Ipollecca MPOU3BOACTBA MHUIIEBBIX
MPOIYKTOB?
2. MexaHu4eckue mporecchl.
3. 'mapomMexaHnvecKue MpoLEeCcChI.
4. TemoBbie MPOLECCHI
5. OcHOBHBIE CIIOCOOBI TETIOBOM 00PaOOTKN IPOAYKTOB.
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Tema 3. CTpyKTypHO-MeXaHHYeCKHe CBOHCTBA NMUILEBBIX MPOIYKTOB

OnHUM U3 BaXKHEHIIMX TEXHOJOTHMYECKUX CBOWMCTB TAaKHUX CHUCTEM SIBJISETCS
OCOOCHHOCTh HX CTPYKTYpbl, T.€. B3aUMHOE pAaCIlOJIOKCHHE U B3aUMOCBS3b
COCTAaBJISIFOIIMX MPOAYKThl KOMIOHEHTOB.

JletasibHOE M3y4YEeHUE 3aKOHOMEPHOCTEN U KUHETUKHU CTPYKTYPHBIX H3MEHECHHU I
B MUIIEBBIX CUCTEMAX B X0JI€ TEXHOJOTHUECKOMN MepepadOTKU SIBISETCSI OCHOBOM ISt
YCOBEPIIICHCTBOBAHMSI W MHTCHCU(UKAIIMN CaMHX TEXHOJIOTHYECKUX IPOIECCOB, a
TaK>K€ BO3MOKHOCTH UX MEXAHU3AIlMU U aBTOMATH3AI1HU.

MHorue Bubl ChIPbsi U TOTOBBIX M3JEIUM MPECTABISIOT COO0M AMCTIEpCHbIE
CUCTEMBI, COCTOSIIIIUE COOTBETCTBEHHO HE MEHee ueM M3 JIByX (a3 - TUCIIEpPCHOM
dba3pl U JIUCIEPCUOHHOW Cpejbl, YTO MO3BOJSET paccMaTpUBaTh HUX B KaueCTBE
00BEKTOB (DU3UKO - XUMUU JTUCTICPCHBIX CUCTEM.

[Tpuuem OoJblas 4acTh 1105111(S:10)7 MPOAYKIINHU SIBIISICTCS
MHOTOKOMITOHEHTHBIMHU CMEIIaHHBIMH JTACTIEPCHBIMH CHUCTEMaMH, T.C.
OJHOBPEMEHHO TIEHOM W OMYJIbCUEH WIM HMYJIbCUEHM M CYCIEH3UM U T.O., C
BO3MOYKHBIM IPUOPUTETOM OJHOI'O U3 THUIIOB CUCTEM. [Ipu 3TOM IpakTHKa U Teopus
CBUJETEIBCTBYIOT O TOM, YTO UM MNPUCYLIM MHOTHE CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTEpHBIC 151 UICATBHBIX JUCIIEPCHBIX CUCTEM TOTO UJIM UHOTO THUIIA.

B Ttabmune 1 mnpuBeaeHO BO3MOXKHOE TMOApA3/EICHUE HEKOTOPHIX BHUIOB
MUIIEBOM MPOAYKIHH 110 TUMAM KJIACCUYECKUX ITUCIEPCHBIX CUCTEM B COOTBETCTBUHU
C arperaTHbIM COCTOSTHUEM JUCTIEPCHOM (ha3bl U JUCTIEPCUOHHON CPEIbI.

MHorue €CTeCTBEHHBIE IUILEBbIE MPOAYKTHI, UCIOJIB3YEMBIE B IPAKTHUKE, -
MSICO, OBOIIM, KPYIbI, (PYKTHl MO pa3sMepy MHOp W COAEpXKAIIMXCA B HUX B
PaCTBOPEHHOM COCTOSIHUU BEIIECTB (OCJKH, KUPHI B OIMYIBIMPOBAHHOM COCTOSIHUH U
JIp.) IPEICTABIIIOT COOOM CHCTEMBI C JOCTATOYHO BBHICOKOM TUCIIEPCHOCTHIO (ha3bl.

B cooTrBercTBUM C BBIIE CKa3aHHBIM CTPYKTypa JOHUCIEPCHBIX CHCTEM
ONpEeAEIsACTC:

- CBOMCTBAMHM YaCTHUIl JUCTIEPCHON (pa3bl;

- CBOMCTBaMM JUCIIEPCUOHHOM CPEIbI;

- B3aMMOJICCTBHEM YaCTHII TUCTICPCHOM (ha3bl ¢ TUCIIEPCHOHHON CPEIOi;

- B3aUMOJICHCTBUEM YACTHII TUCTIEPCHON (pa3bl MEXKTY COOOM.

CaoiicTBa nucriepcHOM ¢asbl U AUCTIEPCUOHHON CPEIbl U UX B3aMMOICHCTBHE B
COBOKYITHOCTH  OMNPEACNSIOT TPUCYLIUE MUIIEBOM MPOAYKIHMH CTPYKTYpPHO-
MEXaHWYeCcKue Tmokazarend. WM, XoTs, MHOrue Wu3AeIus HMEIT CIOXHYIO
HEOJIHOPOJHYIO CTPYKTYpPy, B KOTOPOM MOXHO BBIJICJIUTh TBEPABIE U KUJKHE
KOMITOHEHTHI, HAPYIIIEHNE HEMPEPHIBHOCTH TeJla M IPYyTrue OCOOECHHOCTH (HAmpumep,
HEOJHOPOJHOCTh KOTJETHOM MAacchl), BCJIEACTBHE KOTOPBIX CBOMCTBAa W3IEIHM
U3MEHSIOTCS OT OJHOM TOYKH K JAPYro, (paKTUYeCKHe MCCIICIOBAHUS TOKA3hIBAOT,
YTO JJIsi MHOTHMX U3 HUX TEOPETUUYECKHUE MMPEJICTABICHHUS O BA3KOCTH, YIIPYTOCTH U
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IIaCTUIHOCTHU MOTYT OBITE C YCIICXOM HCIIOJIB30BAHBI JIJISI OIMMMCAHUA MCXAaHUYCCKUX

CBOMCTB M moaOopa 00OpyIOBaHUSA MJii WX IMPOU3BOACTBA U PETYIUPOBAHUSA

PEKHUMOB 00pabOTKHU.

Tabmuma 1 — Kriaccudukamuss AMCIIEPCHBIX CHCTEM IO  arperaTHOMY
COCTOSIHUIO
JlucnepcruoHHas JlucriepcHbie CUCTEMBI IS JUCTIEPCHBIX (a3
cpena TBEPIBIX KUIKAX ra30BbIX
T/ K KK 'K
Kunkas (30111, CyCTIEH3UH, (amynbcuu, (ra3oBbIE IMYJIbCHH,
T'eJIH, MacThl) KpPEMBI) TICHBI)
X/T
T/T /T
(TBepabIe
TBepnas (TBEpbIE 301H, (TBEpbIE TIEHBI,
OMYJIbCHH,
CILJIaBbI) MIOPUCTHIC TEJIa)
IIOPUCTHIE TEJIA)

T

T/T KT (MaJIOBEpOSITHBI,

["azoBas (IBIM, TBLIB, o0pa3zyroTcs 3a cuer
(TyMaH, Karuim)
MOPOIIIKH) baykTyauuu
MIJIOTHOCTH)
be3 onucaHus CTPYKTYpHO-MEXAHMYECKUX CBOMCTB JUCHEPCHBIX MAacc

HCBO3MOXHO HE TOJIBKO HM3YUYUTb 3dKOHOMCPHOCTHU HX O6p330BaHI/I$I, HO W HCJb3A

000CHOBaTh TEXHOJIOTMYECKUE MTApaMETPhl UX MEepepadbOTKH.

C no3unuii CymecTBYOMMX MPeACTaBICHUN 0 1e(OopMallMOHHOM MOBEICHUU
UJCAIM3UPOBAHHBIX MaTepuayioB (Ten) (Tabnuma 2) MOXKHO BBIACIUTH TPYMILY

PCOJIOTHYCCKUX HOKaBaTeHeﬁ, IO3BOJOIMMNX AdaTb AOCTATOYHO ITIOJIHOC OIIMCAHHC

YOPYTO-TJIaCTUYHO-BA3KUX CBOMCTB MTPOIYKLIHH.
YIpyrocte WIH KE€CTKOCTb MPOIYKTOB XapaKTEPHU3YIOT MOJIYJIEM YIPYTrOCTH
pactsbxenus (cxatusi) - E unm moayneM ynpyroctu casura - G, KOTOpbI€ CBSI3aHbI

OTHOILICHUEM

E=2G(I+M)

(1)

raie M - xoaddunuent Ilyaccona mist KuaKooOpa3HBIX CUCTEM OJU3KUH IO

3HaueHwuio k 0,5.
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Tabnuna 2 — Peonornueckne xapakTepUCTUKH MPOCTHIX UACATU3UPOBAHHBIX T

YpaBHeHUe | YCIOBHBIE
Teno Bun monenn | I'paduk Teuenus
COCTOSIHUSA 0003HaUYeHUs
Teno & 2 P — xacarenpHoE
['yka P WJIA HOpMaJIbHOE
§ HanpsbkeHue, [1a
é €, Y — IMHEHHAs
| P > P_E WIN YIIIOBast
edopmanun
P=Gry neopmar
E — Mmonynu
YIOPYroCTH MpHU
JIMHEWHOMN WJTH
YIJIOBOUM
nedopmanuu, [1a
Kunkoctsb P P Y’ — CKOpPOCTh
HeroToHa ! Y | capura, ¢t
m P=n*y’ 1 — BSI3KOCTh TPH
. . casure, [1a*c
i P - "~ J/
Teno : P I P IIpu  P<Pr
Cen- — HET Pr — npenen
Benana o - nedopMaIiy, | TEKy4ecTH  TpH
p _
<7 ) npu P=Pt | caBure, Ila
- TEYEHUE

Jlist ynpyroit (oOpatumoit) pegopManiii MHOTHX PEATbHBIX TENl U MPOTYKTOB
npucylina crenrurka, KOTopas 3aKII04aeTcss B TOM, YTO YacTh yNpyrou nedopmanuu
pa3BUBAETCS C BBICOKOM CKOPOCTBIO - YCJIOBHO-MTHOBEHHas jaedopmariusi, a 4acTb
ynpyroi nedopmanuy pa3BUBAETCS 3aMEIJICHHO BO BpeMeHH - Jedopmanus
3ama3fplBaHUsl WM BBICOKORJIACTUYECKAsl JAedopmalusi, MPOSBICHUE KOTOPO
ONPENEIIAIOT TEPMUHOM - YIIPYTO€ MOCIIEIEUCTBUE.
nebopmanss  urypupyer B dopmynax A
BbIUKCIeHUs] Moaynel yrnpyroctd E u G, KoTopsie MO3TOMY 4acTO HA3bIBAIOT TAKXKE

Y ci10BHO-MTIHOBEHHAA

YCJIIOBHO-MTHOBEHHBIMH.

CTpyKTypUpOBaHHBIE JUCHEPCHBIC CHCTEMBI, KAKOBBIMU SIBJISIETCS  BCS
MUIIeBasi MPOIYKIINS, B 3aBUCUMOCTH TEPHOAA pellakCcallid CHCTeM B (DYHKIIMH OT
JICHCTBYIOIIETO HAMPSHKCHMSI CABHUTA MOAPA3ISISIFOT HA JIBA TUTIA: KU IKOOOpa3HbIC U
TBepa000pa3HbIe (PUCYHOK 1).

K }KI/II[KOO6p8,3HLIM CUCTEMaM OTHOCAT CTPYKTYPHUPOBAHHBIC KHUAKOCTH.
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TeueHune 3TUX CUCTEM MPOUCXOAUT MPHU CKOJIb YTOJHO MaJOM HAIPSKEHUN CABUTA C
MTOCTOSTHHOM CKOPOCTBIO, €CIIM BpEMsI JIEUCTBUS HAIPSKEHUS NMPEBOCXOJUT MEPUOA
penakcauud. B oTiMuMe OT  HMCTHHHBIX  (HBIOTOHOBCKHX)  JKHUJKOCTEH,
XapaKTEePU3YIOIIUXCS HAIWYUEM NPOMOPUUOHATIBHOCTH TPagUuEHTa CKOPOCTH H
JICVUCTBYIOIIETO0 HAMNPSKECHHUS BO BCEM AMAINA30HE HAINPSHKEHWW W CIEAOBATEIIBHO
MOCTOSIHHBIM ~ 3HAYEHHEM BSI3KOCTH, B CTPYKTYPUPOBAHHBIX KUJIKOOOPa3HBIX
CHUCTEMAax BA3KOCTb 3aBUCHUT OT HAIPSDKEHUS CABUIA U HelMHEHa B 30He P1-Py. [lpu
P<P; cucrema xapakrepusyercs HauOosbliell (HBIOTOHOBCKOMW)  BSI3KOCTBIO
MPAKTUYECKA HEPA3pYLICHHOW CTPYKTYpbl - Mo, nOpu P> P, - HauMmeHblnen
(HBIOTOHOBCKOM) BSI3KOCTBIO TPEIEIBLHO Pa3pyILIEHHON CTPYKTYpHI - Nm. B o0nactu
P1-P, BsI3KOCTh HENMHEWHA U MPU €€ XapaKTEPUCTUKE YKA3bIBAIOT HAINPSHKEHUE WUITU
CKOPOCTbh, MPU KOTOPBbIX OHA CHsTA. [10J00HYIO BSA3KOCTH ONPENETSIOT TEPMUHOM -
3¢ dexTuBHAs BIZKOCTD (1)(p))-

Mo - HanOOJbIIAs BI3KOCTh HEPA3PYILIEHHON CTPYKTYpBI;

Nm - HAMMEHbINAs BA3KOCTh Pa3pyIICHHONW CTPYKTYPHI;

Nep) - 9P PeKTUBHAS BA3ZKOCTD;

Py - mpenen ympyroctu (kak aJleKBaTHbIE HCIOJB3YIOTCS TEPMHUHBI: Ipeneln
IPOYHOCTH, MPeJiesl TEKYUECTH, IIPEIEIbHOE HANIPSDKEHUE CIIBUTA)

Pucynok 1 - 3aBHCHMMOCTb CKOPOCTH CJIBHTa W BS3KOCTH OT HAIPSDKCHUS IS
KUIAKOOOPa3HbIX (a) ¥ TBEPI00Opa3HBIX cucTeM (0).
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K T1BepaooOpa3HbIM cHCTEeMaM OTHOCATCS KakK YIPYro- WM 3JIACTHYHO-
XpyIKHE TaK M YNpyro-TulacTUueckue Tena. B otnuune oT ®KuaKooOpa3HbIX CUCTEM
TBEpAOOOpa3Hble HUMEIOT Mpefen ynpyrocth - Py, HHKE KOTOpPOro NEpHoA
penakcaldd U BSI3KOCTh CTPEMATCS K OECKOHEYHOCTH, a T€Yb CHUCTEMbl HAUMHAIOT
JIIIb PU HANPSHKEHUSIX BBIIIE TOM BEJIMYUHBI.

[Ipn HanpspKEHUSAX HUKE Ipeaesia YIpyrocTH MMET MECTO JIMIIb YIPYTHE
WIM BBICOKO3JIACTHUYECKHE JehOopMaIlui, MCUE3aONINe TIOCTE CHITHS HAMPSKCHHUS.
[Ipy HanpsKEHUN BBILIE IPEAENA YIPYTOCTH UMEETCS YYaCTOK MEJJIEHHOTO TEUYCHUS
TUAMA TIOJI3yYECTH C HE3HAYUTEIbHBIM pa3pyLICHHEM CTPYKTYpbl, KOTOpPOE
OTpaHUYMBAETCS TMpeAesbHON nedopmaruedt, XapakTEepHOW Il TBEPABIX Tel.
Ilocnenyromee yBeaudeHre HAPSHKEHUs MPEBOCXOIUT IIPEAEN MPOYHOCTU CUCTEMBI
- P, ¥ BBI3BIBACT JIABUHHOE DPa3pylICHUE KECTKOTO KapKaca W, B 3aBUCHMOCTH OT
BUJIAa CTPYKTYpbl, B CHUCTEME BO3HHMKAa€T WJIM pPa3pblB CIUIOIMIHOCTA (YUCTO
KpUCTAJUIM3aMOHHO-KOH/ICHCALIMOHHBIE ~ CTPYKTYpbl) WJIM TEUEHUE, YXKE HE
OTpaHUYEHHOE TMpeneNbHON aedopManueld (CMEIIaHHbIE KPUCTALIU3ALMOHHO -
KOAaryJisilUOHHBIE CTPYKTYpbl). JlO0 HampsiKeHUs, BBI3BIBAIOIIETO MPEIEIbHOE
pa3pylieHHe CTPYKTYphI, BSI3KOCTh oOImpeaenserca kak 3(h(eKTuBHAs BSI3KOCTh B
3aBUCUMOCTH OT HAIPSKEHUS WK CKOPOCTHU CIIBUTA.

B nenom m1s XapakTepUCTHKU CTPYKTYPHO-MEXAHUYECKUX CBOMCTB IUIIEBOU
MPOIYKIHHU LETEeCO00pa3HO UCIOJb30BaTh CIEIYIOUIUE PEOJOTUYECKUE MMOKA3ZATENH:
YCIIOBHO-MTHOBEHHBIM ~ MOJYJb  CIABHUra, MOAYJb 3JACTUYHOCTH  (YOpPYroro
MOCJIEICUCTBUSI), PABHOBECHBIM  MOJYJb  CIBHMra, HauOOJIBIIYIO  BSI3KOCTb
HEpa3pyIIeHHON CTPYKTYphl, S(PPEKTUBHYIO BA3KOCTh, HAWMEHBIIYIO BSI3KOCTh
pPa3pyLIEHHON CTPYKTYpPBI, IPEAEI YIIPYTOCTH, TPAHULLYy IIPOYHOCTH HEPAZPYIIEHHOU
CTPYKTYpPbI, HAIPsHKEHUE IPEIACIbHOIO  pa3pylI€HHUs CTPYKTYPbl, a TaKxke
pEaKCallMOHHBIC XapaKTEPUCTUKU. B 3aBUCHMMOCTH OT TOCTaBJICHHBIX B padoTe
3aJlay, yKa3aHHbIE MOKa3aTeid MOTYT OBIThb HMCHOJb30BAHBl B COBOKYIHOCTH WU
TOJBKO HEKOTOPBIE.

Kak ckazano Beimie, mo0as JAuMCIEpCHas CHUCTEMA  XapaKTepU3yeTcs
B3aMMOJICUCTBUEM JUCHIEPCHONW (a3l € JUCIEPCHOHHOM CPEIol W 1O DSTOMY
MPU3HAKY TOAPA3NEAI0TCS Ha TUAPOQUIbHBIE (THOPWIbHBIE) W TUIAPOPOOHBIE
(iuodoOHbIe).  JIns  mepBBIX  XapakTEpPHO  CHJIBHOE  MEXMOJEKYJSpHOE
B3aMMOJICHCTBUE BEIECTBA JUCIEPCHON (a3bl C BOAHOW CpEMOM, AJIST BTOPBHIX -
ciaboe.

[lo xapakTepy cBsized Mexay yactuuamMud ¢aspl (B TOM  4ucle
MaKpOMOJIEKYJIaMU) JUCHEPCHBIE CTPYKTYpPbl MOAPA3NIEISAIOT HA KOAryJSIMOHHBIE,
KOHJICHCAIlMOHHO-KPUCTAIUIN3ALIMOHHbBIE 51 CMEILIaHHbIE KOAryJsiiuOHHO-
KpUcTaJuIM3auMoHHble. [Ipu npons3BoACTBE NPOAYKIIMM MAacCOBOTO MUTAHUS BCE OHU
UMEIOT MECTO.

CTpyKTypHO-MEXAHUYECKHE CBOMCTBA MHOTUX HPOAYKTOB OINPEAEIIAIOT
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KOAryJSILMOHHBIE CTPYKTYPBI, C KUJIKON KOAryJsiMMOHHOM cpenor. NHTEHCHUBHOCTH
B3aUMOJICUCTBUS  MEXKJy  YacTULAMU  OIpPEAEISIETCS  BaH-AEp-BaajbCOBBIMU
MOJIEKYJIIPHBIMHU CHJIAMH CLEIUICHUS Yepe3 TOHYAWIINE IPOCIOUKU TUCIIEPCUOHHON
cpenbl. DUKCUPOBAHHAS TOJNIIMHA 3TUX IPOCIOEK COOTBETCTBYET MHHUMAJIbHOU
BEJIMYMHE CBOOOJHOW IMOBEPXHOCTHON »Heprum cuctembl. Cuia B3auMOACWUCTBUSA
YaCTHI] B KOATYJIAIUOHKBIX CTPYKTypax cocrasiseT okoio 10° H na konrakr.

Hannune B KOAaryiasiiMOHHBIX CTPYKTypax IPOCIOMKHU JUCIIEPCUOHHOM CpEIbl
MEXIy dYacThliaMd (a3l ONpenenseT IUIACTUYHOCTh W TMOHM)XEHHYIO MPOYHOCTD
TaKUX CTPYKTYp IO CpPaBHEHHUIO C TeJlaMH, CTPYKTypa KOTOpPbIX (PUKCHpOBaHA
(a30BBIMH KOHTaKTaMU MEXIY 9acTHIAMH, IPOYHOCTH KOTOPBIX cocrasiser 108 H
Ha KOHTAKT.

[Ipocioiiku JUCHIEPCHOHHON Cpelbl 00YCIaBIMBAIOT TAKKE TUKCOTPOIHIO
KOaryJsilUOHHBIX ~ CTPYKTYp - HMX CIOCOOHOCTh K  CaMONPOU3BOJBHOMY
BOCCTAHOBJIEHUIO MMOCJIE MEXaHUYECKOTO Pa3pyIICHUSI.

Bricokoamactuueckas nedopmanusi KOaryJasiqUOHHBIX CTPYKTYp 3aKJIH0YaeTCs
B BO3MOKHOM B3aMMHOU MepeopUeHTAIIMH YacTHIl a3bl, Oarogapst HATUYUIO MEXKIY
HUMH MPOCIIOCK JUCIIEPCUOHHON CPEBI.

Baknass 0cOOCHHOCTh JMCHEPCHBIX CHCTEM C KOaryJSIMOHHOW CTPYKTYpOi
COCTOMT TaK’K€ B TOM, YTO B YCIOBHUSAX MEXaHUUECKOTO BO3JAEHUCTBUS UX CTPYKTYPHO-
MEXaHMYECKME TIOKa3aTeIM MOTYT HW3MEHATbCA B MCKIIOUYHUTEIBHO HIMPOKOM
WHTEpBAJIE.

KoarynsaunoHnHas cTpykTypa Hpucylla TakuM monydaOpukaraM U TOTOBBIM
U3JIENUSAM KaK pa3IndHble BUABI TECTa, (apiliu, MacThbl, KPEMBbI U Jp.

CHWXEHHE COAEp)KaHHWA JUCIIEPCUOHHOW cpeApl B KOAryJSIIUOHHBIX
CTPYKTYpax COINPOBOXKIAETCS IOBBILICHUEM IIPOYHOCTHBIX XaPAKTEPUCTUK CHCTEM.
[Tpu nOCTATOYHO MOJIHOM YJAJIEHUU TUCIEPCUOHHON CpeJibl 00pa3yroTCsl MIIOTHBIE U
MPOYHBIE CTPYKTYPHI, B KOTOPBHIX YACTUIIBI (a3bl CBSI3aHbI MEXIY COOOW MPSIMBIMU
KOHTakTamu. [logoOHBIE KOaryJsillMOHHBIE CTPYKTYphl IO CBOMM CTPYKTYpPHO-
MEXaHUYECKUM CBOMCTBaM npUOIMKAIOTCS K KOHJICHCAIIMOHHO-
KPUCTAUIN3ALMOHHOMY TUIY CTPYKTYP.

CyliecTBEHHBIMM ~ NPHU3HAKAMH  KOHJACHCAILIMOHHO-KPUCTAJUIM3aMOHHBIX
CTPYKTYP SABJISIIOTCS:

- Oosiee BBICOKass IO CPABHEHHUIO C KOAryJSUOHHBIMH CTPYKTypaMu
MPOYHOCTh, KOTOpasi oOmpeaensercss O0ojee BbICOKOH MPOYHOCTHIO  (Pa30BBIX
KOHTAKTOB MEXJly YaCTHI[aMH - paBHoi nimm 6onee 10° H Ha koHTaKT;

- OTCYTCTBHE TUKCOTPOIIHOTO BOCCTAHOBJICHUS CTPYKTYPBI MOCIIE PA3PYLIEHUS;

- BBIPA@XEHHAsl yNPYrOCTb M OTCYTCTBHE IUIACTUYHOCTH U COOTBETCTBEHHO
OCTaTOYHBIX JAe(opMaruii.

KonneHcanmoHHO-KpUCTAIIIM3AlMOHHBIE CTPYKTYPbI IPUCYIIH HATypPaJIbHBIM
OPOAYKTaM: OBOILAaM, GpyKTaM, MBIIIEYHON TKAHU KUBOTHBIX U PBIO U 1.
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B KOAryJSILIUOHHO-KPUCTAIUIN3AUOHHBIX CTPYKTypax CYLIECTBYIOT
OJIHOBPEMEHHO KOAaryJISIIUOHHBIE U KPUCTAIUIM3ALMOHHBIE KOHTAKTHI, COOTHOILLIEHUE
MEXIy KOTOPHIMUA MOKET U3MEHATHCS B 3aBUCUMOCTHU OT T€X WJIM UHBIX (PaKTOPOB.

Konmponwvuwvie 6onpocel kK meme 3.

1. Knaccudukanus JUCIEpCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSIHHSI.

2. Knaccuduxaims TucrnepcHbIX CUCTEM B 3aBUCHMOCTH OT pa3Mepa YacTHII
JUCTIEpCHOM (pa3bl

3. Knaccuduxanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT BUJIA IUCIIEPCHON
dbazbl

4. VneanpHble PEOJIOTHUECKHE MOICIIH.

5. Uem oTMUaroTCs KOAryJIAIMOHHBIC U KPUCTAJUTU3AIIMOHHBIC JTUCTICPCHBIC
CUCTEMBI?

Tema 4. CocTosiHMe BJIATH B IPOAYKTAX

Bopa siBnsieTcsi OCHOBHBIM KOMIIOHEHTOM OOJIBIIMHCTBA MUIIEBBIX MPOIYKTOB.
Ee copepxaHue U COCTOSSHUE B NPOAYKTaX B 3HAUYMTENILHOM CTENEHU OIpPEAeIIeT
Croco0 MX MUILIEBOM 00PaOOTKHU M KAYECTBO TOTOBOM MPOYKLIUH.

PacturenpHbie MaTepuanbl Kak OOBEKThI CYIIKH OTIMYAIOTCA OT XUMHYECKHX,
CTPOUTEIbHBIX, TOILUIUBHBIX U JAPYTMX MAaTE€pUAlIOB HEKUBOW MPHUPOIbI KIETOYHBIM
CTPOE€HUEM M CBOWCTBaMM Biard. [IpakTHMUecKu Bce W3MEHEHUS, IPOUCXOMISIINE C
CBIPbEM IIPHU CYIIKE, CBSI3aHBI CO CBOMCTBaMHU aumnojied Bojbl. Conepkaliyrocs B
OPOAYKTaxX BOAY MOXHO pa3JeUTh Ha CBOOOJHYIO U CBs3aHHYI0. CBOOOJHas Boja
XapaKTEpU3yeTcsl TEMHM JK€ CBOMCTBAMH, 4TO M yucTas Bojaa. Iloutm Bcs BoAa,
coJiepKallascsi B MUIIEBBIX MPOAYKTaX, HAXOAUTCS B CBSI3aHHOM COCTOSIHUM, HO
yACPKUBACTCSI TKAHSIMU C Pa3IMUHON CUJIOW. B OCHOBY knaccuguxayuu ceszaumoi
600vl, TmipemsiokeHHor IILA. PeOGungepoM, mosoxkeHa mnpupona oOpa3oBaHUs
pa3iauuHbBIX (OPM CBSI3M M SHEPTUU CBSI3U, MOJ KOTOPOM MOHUMAIOT Ty HEPIHIO,
KOTOPYIO HEOOXOAMMO 3aTpaTUTh Ha pa3pylICHUE 3TOW CBSI3U MpPU YIAJICHUU BIaru
u3 Matepuana. @opmbl CBS3U BJaru ¢ MaTepHUajJoM B MOPSAKE yObIBAIOLIEH dHEPTUU
NOJIpa3AeisAoTCd Ha TPU TPYIIIbI: XMMHUYECKYIO, (PU3HUKO-XUMHUYECKYI0O U (PU3UKO-
MEXaHUYECKYIO.

Xumuuecku cea3anHas 6o0a CBsS3aHA B BHUJE THIPOKCWIBHBIX HOHOB WM
3aKJIIOUEHA B KpUcCTaJuioruapatsl. Takasi cBA3b ABIAETCA CAMOM NMPOYHOM U MOXKET
OBITh yAQJIEHa U3 MPOJIYKTa TOJBKO MYyTEM XMMHYECKOTO B3aUMOJEHUCTBHS WIH MpPU
POKAJIMBaHUU.

QuU3UKO-XUMUYECKU C8A3AHHAS 600a NCINATCA HA aICOPOLMOHHO-CBSA3aHHYIO H
OCMOTHYECKH TIOTJIOIICHHYIO. AJCOpPOLIMOHHO-CBsI3aHHAs BOJa  yIEpP)KUBAETCA

21



CUJIOBBIM TOJIEM HA BHEUIHEW W BHYTPEHHEH MOBEPXHOCTH MHIIEJUT KOJUIOUIHOTO
TeJa, KOTOPbIE XapaKTEepPU3YIOTCA BeChbMa 3HAYMTEIBHOM JIMCIIEPCHOCTHIO YacCTHII,
YCIOBHBIM paauyc KoTopeix coctaBimger 0,01-0,1 wmkm. BceneactBue Takoit
JUCIIEPCHOCTU KOJIJIOMJIHBIE Teda 00JagaroT OrpOMHON Mexk(a3HOU MOBEPXHOCTHIO,
32 CYET KOTOpPOW TIPOUCXOIUT aJCOPOIMOHHOE CBSI3bIBaHWE BOABL. [lpum
a7COpOLIMOHHOM  CBSI3BIBAHWU TEPBOTO  MOHOMOJICKYJISIDPHOTO  CJOSI BOJBI  C
KOJUIOMJIHBIM TEJIOM MPOUCXOJUT BBIJACICHUE TEIUIOTH ajcopouuu. Kpome Toro,
MPOUCXOJUT CKaThe o0beMa, MPU KOTOPOM OOBEM HAOYXIIEro Tejia CTAaHOBUTCS
MEHbIIIE CYMMbI 0OBEMOB MaTepuaia M MOTJIOMEHHON BOAbl. PUBMKO-MEXaHUUECKH
CBs3aHHAsi BOJa YJEPKUBAETCS B HEOIPEACIICHHBIX COOTHOIIECHUAX W OOBIYHO
CBOOOJTHO BBIACNSIETCS W3 TPOJIYKTOB BBICYIIMBAHUEM WM JaXK€ IPECCOBAHHEM.
DU3NKO-MEXaHUYECKH CBSI3aHHYIO BOAY JACJSAT HA CBSI3aHHYI0 MaKpPOKAMMILIIpaMU
(pasmep kanmuiapa Gonee 10° M) 1 MUKpoKanuuIsspaMu (pasMep Kanujuiapa MeHee
10° m). IIpoayKThl B GONBIIMHCTBE UMEIOT MAKPO- U MUKPOKAIIMIUIIPHOE CTPOEHHE.
Kanumisipayro Biary Mo>XKHO paccMaTpHUBaTh Kak CBOOOJIHYIO, OHA MEpeMENaeTcs B
Kamuuisipax MpoJyKTa B BUJIEC KUAKOCTH U Tapa. Pa3nuuHble BUIBI CBSI3U BOJBI B
MUIIEBBIX MPOJIYKTaX OOYCIOBIMBAIOT MEXaHU3M YJaJICHHUs 3TOW BOABI MPH HX
CYIIIKE.

OcmomuuecKku no2iouwjeHHas 600a CBA3BIBACTCS MaKPOKOJUIOUIAMU MUIIEBIX
MPOJYKTOB C BBICOKOMOJHUMEPHBIM CTpoeHueM. [Ipu oOpa3zoBaHuM Teisi 4acTh BOJIbI
3aXBaThIBACTCSI BHYTPh CKeJeTa TIesl U HaXOIUTCS TaM B IMOJYNMPOHUIIAEMOM
KOHType. JIpyras 4acTb OCMOTHYECKH MOTJIONIEHHONW BOJBI MPOHUKAET BHYTPbH TEIIs
4yepe3 CTEHKH KJIETOK U3 OKPYKAIoLIEH Cpellbl B pe3yibTaTe ocMoca. OCMOTHYECKH
CBsI3aHHAs BJIara MorJiomniaeTcsi 6e3 BeIICICHUS Terjia U 0€3 CXKaThs CUCTEMBI.

Ha cerogusiiHuii J€Hb MHIIEBbIE MNPOAYKTHl CUCTEMATU3UPOBAHBI 10
MOKA3aTeNl0 aKTUBHOCTU BOABI U JIENATCS HAa TPU TPYIIIBL: HPOOYKMbL 8bICOKOU
enaxcrnocmu (MaccoBasi nosisi Biaru Oonee 40 %, mokazaresib aKTUBHOCTH BOJIbI
konebnercs ot 0,9 no 1,0); mpodykmer co cpeownell unu npomedscymoyHou
enadxcrocmoio (MaccoBast noJist Biaru ot 10 qo 40 %, mokazaTeiab aKTUBHOCTH BOJIbI
Bapeupyetcs ot 0,6 1o 0,9); npodykmul Hu3zKoU GradCHOCMU, MaccoBas  JIOJIS
BoJbl MeHee 20 % (mokasaTesb akTUBHOCTH BOAbI Bapbupyercs ot 0 10 0,6).

llokazamenv axmusHocmu 600bl SBISICTCS BEIMYMHOW HETOCTOSHHON W
U3MEHSETCS TOJ] JEHCTBUEM OCMOTHYECKH aKTUBHBIX JI00ABOK, Hampumep,
resicoOpazoBatesieii. bosblioe BiIMsSHUE OKa3bIBA€T TEMIIEpaTypa OKpYKaromiei
cpenbl. MccnenoBanus Loneir u Weisser mo 3aMopaXMBaHHUIO BOJIBI M ONPEICICHUIO
€€ aKTUBHOCTHU NOKa3bIBAIOT, 4yTO npu 0°C aKTUBHOCTH BOJBI paBHa 1, a mpu MUHYC
20°C axkTuBHOCTH BOJbl yMeHbIaercs g0 0,78, Ilpu 3TOM  ymeHbIIaeTcs
JOCTYITHOCTh BOIBI JIJISi OMOXMMHUYECKHX U XUMUYECKHUX MPEBPAIICHHUN, TEM CaMbIM
MPOJIJIEBAETCS CPOK XPAHEHUS MUIIEBBIX MPOIYKTOB.
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[loka3aTenb aKTMBHOCTH BOAbl JA€T MHOTOCTOPOHHIOKO  OLEHKY U
XapaKTEPUCTHUKY MMILEBOrO0 NPOAYKTa. JTOT NOKA3aTeNlb HUCIIOIB3YIOT IPU OLEHKE
KOHCUCTEHIIMM NPOAYKTA, U3MEHEHUH BSI3KOCTH NP CTYLIEHUH U Treseo0pa3oBaHMH,
OLIEHKE BO3MOXHOCTU MPOTEKAaHUSI XUMUYECKUX peaklui B BOJHOHN (a3e MpoayKra,
OLIEHKE BO3MOXXHOTO POCTa MUKPOOPTaHMU3MOB, MOJIE3HON U BPEIHON MHUKPOGMIOPHI,
NPOTEKaHUsI OMOXUMUYECKUX PEAKIU.

KonnuecTBEHHO aKTHUBHOCTD BOAbI BbIpAKAKOT YCPC3 OTHOCHUTCIIBbHYIO
BJIa)KHOCTDB Opr}KaIOIHefI CpCabl, IIpH KOTOpOﬁ ruapaTaliliOHHOC PAaBHOBCCHUC
IMpOAYKTAa HC U3MCHACTCA.

a=P,/P, (2)

I7e a - aKTUBHOCTD BO/JIBI;

P, - mapuuanbHOE [aBJI€HUE HACBIIICHHOTO Iapa BOJbl Ha IMOBEPXHOCTHU
MaTepuia;

Py - mapmuanbHOe [aBJCHHE HACBIIIEHHOTO I1apa CBOOOJHOM BOJBI B
OKPY>KaIOIIEH Cpee.

C xumuyecko u OMOXUMUUYECKON TOYEK 3pEHUS] OYEBUIHO, YTO YEM HIKE
AKTUBHOCTb BOJIbI, TEM B MEHBIIEH CTENEHW OHA MOXKET MPUHATH Y4YacTHUE B
XUMHUUYECKUX U OMOXMMHUYECKUX MPOIIeCcCcaX.

B nmnpomecce mnmmeBoit 00pabOTKM Ka4eCTBEHHOE W KOJHWYECTBEHHOE
COJEpKaHWE BJark B TNpOAyKTax wu3MeHserca. dopma, B KOTOpOW Biara
nepeMeIaeTcs B MpoIyKTax, 00yCIIOBIICHA XapaKTEPOM €€ CBSI3H.

AJICOpOITMOHHO CBsI3aHHAs BJIara IepeMeIiacTcs B BUJIC Tapa U MOTSHIIMAIOM
MepeHoca SBISIETCS MNaplUalibHOE MAaBJICHHWE TNapa, WJW, WHA4Y€ TOBOPS, CPEAHSA
KHMHETHUYECKasi SHEPTHS MOJICKYJI Iapa, HaXOASAIIErocsl B €IMHUIIE 00heMa MPOAYKTa.

KanumngapHo cBsi3aHHas Bilara MOXET MEPEMEIIAThCd B BHJAE KUJKOCTH
(MONEKYJSpHBIA TIEPEHOC) WM B BHUAC MMapa MpH YIIYOJICHHH TOBEPXHOCTHU
ucrapeHusi. B mepBoM ciydae MOTEHIIMAJIOM TMEpeHoca OyJeT KamuIspHBINA
MOTEHIIMAJ, BO BTOPOM - MaplIHaIbHOE JABJICHHE T1apa.

OcmoTHyeckrd CBs3aHHasi Bjara IIepeMelaeTcsl B BHIE JKHAKOCTH |
MOTEHIMAJIOM MEPEHOCA SBJISETCS OCMOTUYECKOE JABIICHUE.

JIns  XapakTepUCTUKU THUAPATALMOHHBIX BO3MOXHOCTEM MPOAYKTOB IMIPHU
NUIIEeBOM  00paboTke  cieayeT 3HaTh WX  MaKCHUMalbHOE  COPOITMOHHOE
BJIAr0COJIEpKaHNE MPHU JIAHHBIX YCIOBUSX (TeMIepaType U Jip.).

Ecnu mnpoaykT coaepkUT Biary B OOJIbIIEM MPOTHUB MAaKCUMaJIbHOTO
COpPOITMOHHOTO BJIArOCOJEPXKAHUS KOJUYECTBE, OH MOXET €€ OT/IaBaTh W OBITh
WCITOJIb30BaH B KaUeCTBE JIOHOpA BIArW U HA0OOPOT - MPOAYKT, KOTOPHIHA CONEPKUT
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BJary B MEHbBIIEM MPOTUB MAaKCHUMAJIbHOTO COPOLIMOHHOTO BIArocoep:KaHus
KOJIMYECTBE, MOXKET €€ MOIVIOIIATh U OBITh HCIIOJIb30BAH B KAUECTBE CBSI3YIOIIETO
BJIaI'y KOMITIOHEHTA.

CrnenyeT OTMETUTh, YTO COOTHOLIEHUE aKTUBHOCTb BOJIbI / KOJIMUYECTBO BOJIBI B
Pa3HBIX IPOAYKTAaX PA3JIMYHO M 3TO CKAa3bIBAECTCS HA PA3IUYMUAX B TEXHOJOTMYECKUX
CBOMCTBaxX NPOAYKTOB. AKTUBHOCTh BOJIbI OTPAXKAET TOJIBKO MEPY CBSI3aHHOCTHU BObI
IIPU JAHHOM BJIAXKHOCTH.

Konmponsuwvie éonpocwt k meme 4.
1. Kak knaccuduiupyrorcst opMbl CBSI3H Biiaru?
2. @OpMBI CBSI3H BJIaTW C MAaTEPUATIOM.
3. Uro xapakTepu3yeT ImoKa3aTeslb aKTUBHOCTH BOJIBI?

Tema 5. Ilopoumiku U rpanyJibl

OCOOEHHOCTBIO TEXHOJIOTUH NOPOUIKOBBIX W SPAHYIUPOBAHHBIX NPOOYKMO8
SBIISIETCS HEOOXOAMMOCTh YAAJEHHUs BIIArv, KoTopas oOpasyercss ¢ Haubosee
TOHKOJUCIIEPCHOW YAaCThIO CHUCTEMBl IIapOBYIO CYCIEH3UI0 M BBICTYyNAET IIpU
dbopMHpOBaHMM TPOJYKUMM B KauecTBe IJacTU(UKaTopa MW  BPEMEHHOU
TEXHOJIOTUYECKOW CBsi3bIBarollel cyOctanumnu. KpynHoaucnepcHas 4acTh CHUCTEMBI
oOpa3zyeT KanWUISIPHO-TIOPUCTOE  TeJI0, KOTOpOE€ JUJIi  HEPACTBOPUMBIX U
HEHa0yXarollUX MaTEPUAIIOB IIPU CYLIKE MPAKTUYECKH HE Ie(hOpMUpPYETCSI.

Haubonee pacnpocTpaHeHHBIM CIOCOOOM ynajeHHUsl BJIarM U3 MaTepuasoB
SABIIAETCS €€ UCIIAPEHUE TIPU MOABO/IE TEIUIA, T.€. CylIKa. [[BUXKyIler CHIION mpolecca
CYILIKH SIBJIIETCS Pa3HOCTh MaplyalbHbIX JABJICHUN BOJSHOTO Mapa HA OBEPXHOCTH
BBICYIIIMBAEMOT0 Marepuajia W B OKpyxkarlieil cpene. MHTEHCUBHOCTH CYIIKH
0OyCJIOBJIEHA PA3IMYHBIMU (PAKTOpaMH, KOTOPbIE B KOHEUHOM HTOT€ OMNPENEsIOT
KaueCTBO KOHEYHOrO TMPOAYKTa, B YACTHOCTH, HW3MEHEHMS, KOTOpPbIE C HHM
npoucxoaar (ycaaka ¢ oOpa3oBaHueM TpemdH W T.4.). K Haubosjee 3HAYUMBIM
(dakTopaM, ONpeaeSIONMM 3aKOHOMEPHOCTH CYLIKH, OTHOCSITCS COJEp KaHHUE BJaru
u ee popMbI B IPOAYKTE, TEMIIEPATypa, COCTAB U CBOWCTBA UCXOAHBIX CUCTEM.

buonornyeckue pactuTenbHBIE MaTepUalbl, MOJABEPTaeMble CYyIIIKE HamOoJee
4acTO, COCTOST W3 MOP(DOIOTHYECKUX U (PYHKIIMOHAIBHO OJHOPOJHBIX KJIETOK,
KOTOpbIE COEAUHSIOTCS B TKaHb C MOMOILIBIO CPEAMHHBIX IJIACTUHOK (COCTOMUT W3
TeMUIIEIUTION03 M TEKTUHOBBIX BEUIECTB), TSXEH MPOTOIIa3Mbl - IJIA3MOJIECM H
HEeMpPEephIBHON BOIHOM (ha3bl.

Besikuil BakHbld MaTepuanl COCTOUT U3 TBEPIOH, XKUIKOW M Tra3000pa3HO
da3. Teepnas daza nMeeT TBEPbI CKENET B BUJIEC KPUCTALIUICCKON PEIISTKH WA
KapKaca XaoTH4YecKoro crtpoeHus. JKumkas ¢aza xapakTepus3yercs MOJIBHKHOCTBIO
YaCTHUIl, HEC)KUMAEMOCTBIO, MOYTH HEU3MEHHOM IJIOTHOCTBIO, MajoO 3aBUCAILIEH OT
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JaBlIeHUS W TemmepaTypbl. [a3oo0OpasHasi ¢a3za OTIMYaeTCs CHKUMAEeMOCTHIO,
BBICOKMM 3Ha4€HUEM OOBEMHOIO PACILIUPEHUS.

PacturenbHbie MaTepualnbl Kak OOBEKTHI CYIIKH OTIMYAIOTCS OT XUMHUYECKHX,
CTPOUTEIBHBIX, TOIUIUBHBIX U JPYTUX MaTE€pUaioB HEKUBOU MPHUPOIBI KICTOYHBIM
CTPOCHHEM U CBOMCTBaMM Biaru. [IpakTudecku Bce W3MEHEHMS, MPOUCXOJAIINE C
CBIpbEM MPU CYIIKE, CBSI3aHBI CO CBOMCTBaMM numnojieid Boabl. Coliepxairyrocs B
IPOIYKTaxX BOAY MOYKHO pa3JeiauTh Ha CBOOOJHYIO M CBs3aHHYyI0. CBOOO/IHAsA BOja
XapakTepu3yeTcsi TEMU K€ CBOWCTBaAMHU, 4YTO W 4ucTas Boja. lloutw Bcs Boja,
coJiepKalascsi B TMUIIEBBIX MPOJYKTaX, HAXOAUTCS B CBSI3aHHOM COCTOSIHUHM, HO
YAEPKUBAETCS TKAHSIMU C PA3JIMYHON CUIIOM.

Ha cerogusimiHuii J€Hb MNHIIEBBIE MPOAYKTHl CUCTEMATU3UPOBAHBI 10
MOKA3aTeNll0 aKTUBHOCTH BOJBI U JIENATCA HA TPU TPYNINbL: HPOOYKMbL 8bICOKOL
enaxcrocmu (MaccoBas noas Biaru Oosnee 40 %, mokaszarelb aKTUBHOCTH BOJBI
konebnercs ot 0,9 no 1,0); mpodykmwr co cpedneu unu npomescymouyHou
enaxcHocmoio (MaccoBas gois Biaard oT 10 mo 40 %, mokaszaTeiab aKTHBHOCTH BOJIBI
Bapeupyetcs ot 0,6 1o 0,9); npodykmul Hu3zKoU 6nadxchocmu, MaccoBasi — JIOJI
Boabl MeHee 20 % (mokasaTesib akTUBHOCTH BOJIbI BapbupyeTcs oT 0 g0 0,6).

[Topomku TpeACTaBISIOT CcO0OM OJHY W3 PacHpoOCTPaHEHHBIX (popm
aucnepcuid. OU3MKO-XUMHUYECKHE CBOMCTBA TOPOIIKOB ONPEACTAIOTCS CHIION
KOHTAKTHOT'O B3aUMOJICHCTBUS YaCTHII, IOATOMY JISl PEUICHUS KaK MPUKIAJAHBIX, TaK
U (QyHIAMEHTAIbHBIX TEOPETHYECKUX 3aJad B 00JacTu (U3HMKO-XHUMHYECKOU
MEXaHUKHU  11e1ecO00pa3HbIM  MPEJCTABISAETCS  YCTAHOBJIEHUE CBSI3U  MEXIY
MaKpOpEOJIOTHYECKUMHU XapAKTEPUCTUKAMHU CJIO0SI TOPOUIKA U CUJION B3aMMOAECHCTBUS
YacTHII.

OO0s3aTenbHON  TEXHOJOTHYECKON  omepanueld W3rOTOBJICHHSI TOPOIIKOB
ABJISIETCA U3MEIbYEHUE BBICYIIEHHOTO MaTepuaia. M3aMenbueHne 3aKiIi04aeTcsl B €ro
ne(opMUpOBaHUM 10 MOMEHTA pa3pyIICHUs WK pa3pbiBa (ApobiaeHrne 6000B Kakao,
MIOMOJT MIIIEHUIIBI B MYKY U Jp.).

N3BecTHO, UYTO MEXaHUYECKHE XapaKTePUCTUKU OIMCHIBAIOT IOBEIACHUE
TBEPAOTO Marepuana IMoJ ACHCTBHEM MpHiIaracéMor Harpy3ku. K Mexanuueckum
XapaKTepUCTHUKaM OTHOCSAT MpeAesa YHOPYrocTd, MNpeaesl MPOYHOCTH Ha Pa3phIB,
npenebHOe HANPSDKEHHUE CIIBUTA U 00J1aCTh MJIACTUYHOCTH.

IIpounocms mamepuana 3aBUCUT OT HAJTWYUS TPEIIUH WK IPYTUX 1e(PEKTOB B
ero CcTpykrype. B o0pa3nax 3HaUMTENBHBIX pa3MEPOB Aake HeOOJblIash Harpys3ka
MO>KET BBI3BAaTh Pa3pblB MaTepHaya Mpu O4Y€Hb HE3HAYUTENIbHOU Nedopmanuu u3-3a
00JBIIOr0 KOJMYECTBA JAe(PEKTOB CTPYKTYphl. C yMeHbIIEeHHEeM pa3Mepa oOpasla
MaTepuaia KOJIMYIeCTBO JAE(PEKTOB YMEHBINACTCS, M MPEAes MPOYHOCTA BO3PACTAET.
Jlnst pa3ppiBa HEOONBIIMX YACTUI[ HEOOXOAMMO TPEOAOTETh MEXMOJCKYISIPHBIE
cuibl. BceneacTtBue 3TOro 04eHb TPYAHO OCYHIECTBISTH H3MEIbYEHUE YACTHII,
pa3Mepbl KOTOPBIX MEHBIIIE ONPEICICHHOW BEJIMYHUHBI.
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TBepaocTh SBISETCS CBOMCTBOM Marepuana, KOTOpoe He0OXOUMO YUYUTHIBATD
Ipy pacyeTax IMPoOILECCOB Hu3MeNnbueHusd. st ompeaeneHus TBEPAOCTH YaCTO
NPUMEHSIOT SMIIUPUYECKYI0 IKaidy Moca: Tanbk - 1, rumc - 2, Kanpuur - 3,
dropommar - 4, anaTuT - 5, MOJIeBOU mmar - 6, kBapi - 7, Tonas - 8, kopyHna - 9,
anma3 - 10. TBepAOCTP MOXKHO Tak)Ke€ H3MEPHUTHh IO CONPOTHUBJICHHUIO MaTepHalia
MPOJABIMBAHUIO TPU JIOKAIBHOM C)XXaTUHU, KakK, HANpUMEpP, B HCIBITAHUSAX Ha
TBEPJOCTb.

I'panynuposanue OucnepcHvix cucmem TPEINCTaBISET CcOOOW  Mpolecc
MpeBpallleHus] CyXOH Chlllyuyeld WIM BIAKHOW OecOopMEHHO arperupoBaHHOM
CUCTEMBbl B OJIMHAKOBBIC MO pa3Mepy, IUIOTHOCTH M MPOYHOCTHU MIAPOOOpa3HbIC
rpanyinsl. [llupokoe pacnpocTpaHeHHe Ipouecca OOBICHIETCS MNPEUMYLIECTBOM
ITPAHYJIUPOBAHHOTO MPOAYKTA IO CPAaBHEHHUIO C CHITYYHM MaTepuaoM. ['paHyJibl
TpaHCHOpPTa0ENbHbI, HE 3albULIIOT aTMoc(epy, XOpowWo JTO3UPYIOTCS, HE
MOABEPraloTCsl CICKUBAHUIO W BBIBETpUBaHMIO. [IpriMeHEeHUE TpaHyJIUPOBAHHBIX
MaTepHaoB 00ECIEYNBAET NMEPEXO OT MEPUOANYECKUX MPOLECCOB K HEMPEPHIBHBIM.
bonee ToOro, mMOIUCIONHOE TpPaHYJIUPOBAHUE IO3BOJISIET BO3JCHCTBOBATH Ha
MPOILIECCHI IEPEPA0OTKH MHOTOKOMITOHEHTHBIX CHIPHEBBIX CMECEH.

I'panynupoBaHre METOIOM OKAmMwvléaHUs B HACTOAILLEE BpEeMs IPOU3BOIUTCS
[0 TPEM HaIpaBJIEHUSM, OOYCJIOBJICHHBIM pPa3JIMYHBIM COCTAaBOM M CBOMCTBAMH
rpa"nyiaupyemMoro  marepuaina. llepBoe  HampaBieHue (I OKaTbIBaHMS
TOHKOJIUCTIEPCHBIX TMPOAYKTOB (PUIBTpOBaHUSA TOCIE TIyOOKOro oOoramieHus)
NpeayCMaTpUBAET TOCTYIUIEHUE CBIPbS B TPAHYIATOpP C OJIM3KUM COJAEPKaHHEM
xuakon (dasel. KoppekTupoBka KodudecTBa KUAKONM (a3pl 10 ONTUMyMa
MPOU3BOMUTCS MYTEM JOYBJIAXKHEHUS WM MPUCAAKON K HEW HEOOJBIIUX KOJIUYECTB
CYyXUX BIJIArOEMKUX J00aBOK. JIOCTOMHCTBO JaHHOTO HAmNpaBJICHUS COCTOUT B
OOJBIION CKOPOCTH 00pa3oBaHus U pocta rpanys. OgHaKo CTaOMIBHOCTH TpoIliecca
HEBEJIMKA U3-3a YaCThIX KOJIEOAHUN BIAXKHOCTH CUCTEMBI.

[Io BTOpOMY HaIpaBIEHUIO CBHIPHE MOCTYMAET B I'PAHYISATOP B CYXOM BHJIE.
Kunkyro a3y B rpaHyisTop MOJAIOT OTAENIbHO. Tpexda3zHas KOMKyemas cucrema
oOpa3yeTcss HEMOCPEJCTBEHHO B MpoOIlecce TpaHyaupoBaHus. J[OCTOMHCTBO 3TOTrO
croco0a 3aKIO4YaeTcsl B YETKOCTH M OINEPATUBHOCTH PETYJIUPOBAHHS Ipoliecca
rpanyinupoBanusi. OJHAKO BCJIEACTBUE OrPAaHUYEHHOTO TMOCTYIUIEHUS BJaru
CMayMBa€MOCTh OTpaHMWYEHA. JTO HE TOJBKO B IIEJIOM 3aMEIJISIET MHTEHCUBHOCTD
IpaHy000pa30BaHus, HO U TAKXKe SBIJIAETCS MPUUMHON MbUIE0Opa30BaHU.

Tperbe HampaBiieHHE TMOJYYWIO  HauOoJblliee  PacHpoCTpaHEHHE U
MPEICTABIISET COOOU «noIyMOKpOe» OKaThIBaHUE, CYyTh KOTOPOTO COCTOUT B TOM, YTO
HCXOJTHOE ChIPhE UMEET BIAXHOCTH 0K0y0 70-80 %, a octanpabie 20-30 % momaercs
HEIOCPEJICTBEHHO B IPaHYJIATOP B Ipoliecce rpaHyinpoBanus. [Ipu s3Ttom ckopocth
IIPOLIECCA HE 3aBUCUT OT CMAYMBAaHUS TPaHYI.
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B 3aBucuMocTH OT crocoba rpaHyJupOBaHUs MPU OKATHIBAHUU JUCIIEPCHOTO
MaTepuaia pa3InyaroT CTaauo 00pa30BaHUs 3apO/bIIIa, POCT IPaHyd U YIUIOTHEHHUE
rpanyi. Craaus yIJOTHEHUS HajlaraeTcs Kak Ha CTaJui0 0Opa3oBaHMs yCTOMYMBOIO
3apojbllla, TaK U Ha CTAJHUIO €ro POCTa, U CaMOCTOATEIBHO IPOSIBIISIETCS JIMIIb HA
3aKJIIOYUTENIBHOM 3Talle rpaHyJupoBaHUs. boyee IUIOTHBIE, Clieq0oBaTENbHO, OoJee
IPOYHBbIE arperaTel CHOCOOCTBYIOT YCKOPEHHIO W CTaOMIM3alMM IPOLIECCOB
oOpa3oBaHMs 3apoJbIIICH U POCTy rpaHyid. KuHeTHKa yIIOTHEHHUS IHUCIIEPCHOTO
MaTepraia ONPEAEISIET U MEXaHU3M TPAHYJIMPOBAHUS B ILIEJIOM.

O¢ddexTuBHOCTh IMpoliecca TpaHYJIUpOBaHUs ompezensercs (akTopamu,
BIMSIOIIMMH Ha KauyeCTBO FOTOBOM IMpoayKUuH. CKOPOCTh pocTa rpaHysl 3aBUCHT OT
00BEMHOIO BJIArOCOACPKAHMS, TPAHYJIOMETPHUUECKOIO COCTaBa UCXOAHOM CHCTEMBI,
KOHCTPYKIIMOHHBIX ~OCOOEHHOCTEH ammapata. B 3aBucumoctd OT  croco0a
OKaThIBaHUS HAa CKOPOCTh M CTAaOWJIBHOCTH TIpolEcca TpaHyJI000pa3oBaHUs
CYILLIECTBEHHOE BJIMSIHME OKAa3bIBAIOT TAKXKE CTAIUU 3apOAbIIICOOpa30BaHMS U POCTA
rpaHyJl.

Poct u ynnoTHeHue rpaHyi HaxoZATCA B IPSIMOM 3aBUCUMOCTH OT CKOPOCTH
KanuuispHoro TtemnooomMeHa. IloBepXHOCTh pacTylied TIpaHylibl JOJKHA OBITh
nepeyBiIakHEeHa, 4YTOObl 0OecleuuTh HaUMIaHUE YacTHUI] ChIpbeBOM cmecH. Takas
M30bITOYHAsL BJIara MEPEHOCHUTCS MPU YIUIOTHEHUHM W3 SApa, C OJHOW CTOPOHBI, 32
CYET BO3HMKAIOUIETO KaNWJUISIPHOTO NOTEHIMAaNa, a C APYroM - 3a CYET YHUCTO
MEXaHMYECKOTO BblAaBiIMBaHusA. Ha 3Toil cragum mpolecc rpaHyao00pa3oBaHuUs
JUMUTUPYETCA CKOPOCTHIO KAMMJLIIPHOTO MacCOOOMEHa MPU YIUIOTHEHHUHU.

['panynupoBaHue NpPOBOJAT MpHU TeMIleparypax, OJM3KUX K TeMIeparype
CYUIKH, YTO CIIOCOOCTBYET YMEHBIICHHUIO KOJUYECTBA XKUAKOCTH, HEOOXOAUMOMN st
Koaryssinuu.  [Iporekaromme peakuMu THUOpaTaldd — COKPALalOT  KOJIMYECTBO
KHUAKOCTU 10 TpeOyeMON BEIMYHHBI, KOTOpas MPEnsSTCTBYET MOTEpPEe MPOUYHOCTH
IpaHyJ OpH CYIIKE.

B umemoM TeXHONOTMYECKMI MPOLECC IONYYEHHs] IMOPOLIKOB W TPaHYJ
1eaecoo0pa3Ho paccMaTpUBaTh KaK CaMOCTOSITENIbHBIA XUMHUKO-TEXHOJOTHUUECKUN
IPOLECC, TEYCHHE KOTOPOTO MpeAoIpenesieTcs: PU3NKO-XUMUYECKUMHU TPOIECCaMU
U saBieHUsAMU. B kauecTBe 00mMX (DAKTOPOB, ONPEICISIONIMX TEXHOJOTHYECKHE
3aKOHOMEPHOCTH (HOPMHUPOBAHMSI PACCMATPUBAEMBIX TUCHEPCUH, ABIAIOTCA: (hopma
M pasMep 4YacTHll, UX pPaCHpeiesieHue II0 pa3MepaM, pACIOJO0KEHUE YaCTUL] B
MPOCTPAHCTBE, OOBEMHOE COJEP>KAHME YACTHUIl B CUCTEME, arperarHoe COCTOSIHHE,
CTaOMJIBHOCTh U M3MEHYMBOCTb OTJEJIBHBIX IapaMeTpoOB CHCTEMbl. BappupoBanue
MMEHHO JTUX XapaKTEPHUCTHK II03BOJISET IIOJYYUTh MATEpHUANBl C 3aJaHHBIMU
COCTaBOM M CBOWCTBAaMH, a TAK)KE€ ONTHUMHU3MPOBATH TEXHOJOTHUYECKUE MPOLECCHI 110
ONTUMAJILHOM TPAEKTOPUHU JOCTUKEHUS LIEIIH.
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Konmponwvuwie éonpocel k meme 3.
1. XapakTepucTuka ChIllyuynux MaTepHUaioB
2. [IpuBenuTe 0COOEHHOCTH TEXHOJIOTMH MOPOIIKOBBIX MaTepUaJIOB.
3. Uto Takoe nmopomku? Yem MOpouku OTIIMYAIOTCS OT TpaHyi?
4. B yem 3aKiII04aeTcs Mporecc rpaHyJIupoBaHus?

Tema 6. HaOyxaHue u cTyagHeoOpa3oBaHue

Habyxanue. Ilonx nHaOyxaHueM TOHHMMAIOT HA4YaJIbHBIA JTal pPacTBOPEHUS
BBICOKOMOJIEKYJISIPHBIX BEIECTB C JIMHEHHBIMU THMOKMMHM MaKpOMOJIEKYJIaMH, BO
BpeMsl KOTOPOTO HMMEET MECTO CaMONPOU3BOJIBHOE IMPOHUKHOBEHHE MOJIEKYI
HU3KOMOJIEKYJISIPHOTO PAacTBOPHUTEINS B CTPYKTYPY BBICOKOMOJEKYISAPHBIX Tend. [lpu
ATOM HEJIOCTHOCTH TeJla COXPAHAETCS MPHU 3HAYUTEIBHOM YBETUYEHUN 00BEMa.

[Ipupoma mpomecca cioXHas, W B PaA3HBIX CHCTEMax OH MPOTEKAeT
CBO€OOpa3HO, HO BO BCEX cCllydasX sl HAOyXaHHsl XapaKTEpHbI /1Ba SIBICHHS (IBE
dopMbl  CBSI3W  BHaru):  aAcOpOLMOHHOE CBSA3BIBAHUE BOJABI  MOJIEKYJIaMU
BBICOKOMOJIEKYJISIPHOTO BEIIECTBA, COMPOBOXKIAIOUIEECS TEIUIOBBIM 3(PPEeKToM, U
mubdy3uss  BOABI  BO BHYTPEHHIOIO  CTPYKTYpy HaOyxaromero BeliecTBa
(ocMoTHueckass (popma CBSI3U BIIArd), COMPOBOXKAAIOMIASICS M3MEHEHHUEM DHTPOIHU
CHUCTEMBI.

Oba sBieHUs MMEIOT MECTO C Hayana mnpoiecca HaOyXaHHs, XOTS OOBIYHO
aZIcOpOIIMOHHOE CBSI3bIBAHME BIATM MaKpOMOJEKyJlaMHu, T.e. WX THUIPATAIUIO
BBIJIETISIIOT B KaYECTBE MEPBOM cTaguu HaOyXaHusl.

Bropast cragus npouecca o0ycinoBieHa SHTPONUNHBIMUA IPUYMHAMU, 3HAYCHHUE
KOTOPBIX PE3KO BO3PACTAET B PE3yjbTAaTe€ CMEILIECHUS MAaKpPOMOJIEKYJ HaOyXarollero
TeJa ¢ MOJIEKYJIaMH PacTBOPHUTEIIS.

B mumeBoii mpakTHKe Mporecchl Ha0yXaHUsI BBICOKOMOJICKYISIPHBIX BEIIECTB:
MOJIMCaXapHuI0B, OCITKOBBIX U CIM3HUCTHIX BEHIECTB MMEIOT MECTO MPHU 3aMece TecTa,
KJIeHCTepu3alny Kpaxmala, 3aMauiBaHuy KPYT U O00OBBIX U APYTUX MPOIIECCaX.

HaGyxanue MOXET 3aKaHYMBaTHCS o0pa3oBaHHEM pacTtBopa
BBICOKOMOJIEKYJISIPHOTO ~ BEIleCTBa - HEOTrpaHMYEHHOe HaOyxaHHe, MpHCYyIIee
HaIpUMep CIIM3UCTHIM BEIIECTBAM MYKHU, UM 00pa30BaHUEM CTYIHS - OTPAaHUYEHHOE
HaOyxaHHe, XapaKTepHOe, HampuMep, A KICMKOBHUHHBIX OEITKOB MYKH, a TaKkKe
JKeJIaThHA U arapa Mpu KOMHATHOW TeMIiepartype.

OrpaHudeHHOe HaOyxaHue WIH OTpaHUYEHHOE pacTBOpeHUE
BBICOKOMOJIEKYJISIPHOTO BEIIeCTBa OOBIACHACTCS PsIoM Npu4uH. B ogHOM citydae oHO
MOKET OBITh OOYCIIOBICHO OCOOEHHOCTHIO (PHU3HKO-XUMHUYECKOTO B3aMMOICHCTBUS
BOJIbI U BHICOKOMOJIEKYJISIPHOTO BEILIECTBA, HAIIPUMED B cly4yae OEKOB KICHKOBHUHBI.
B npyrux cmydasx orpaHMYE€HHOCTb PACTBOPEHHSI BBICOKOMOJIEKYJSPHBIX BEIIECTB
OOBSICHSIETCSI ~ HAJIUYUEM  TOMEPEYHbIX  CBS3€M  pa3sHOM  MPUPOABI  MEXKAY
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MaKpOMOJIEKyJlaMu BelecTBa. [IpuueM, 3Tu cBsI3U B ONpeEIeHHBIX YCIOBHIX MOTYT
IJIABUTHCS, HAIPUMED, BOJAOPOJHBIE CBA3U MEXKIY MaKpPOMOJIEKYJIAMU JKEJIaTUHA WU
arapa Ipu TMOBBIINIEHUA TEMIIEpaTypbl, U OrpaHWYEHHOE HaOyxaHHE BEIIECTBa
repepacTacT B HEOrPAaHUYEHHOE T.€. pacTBOP. EciM mpu MOBBIIEHUN TEMIEPATypPhl
CBSI3M HE IUIABSITCS, TO OTPAHUYEHHBIN XapakTep HaOyXaHUsl COXpaHSAETCs, HapuMep,
pu HaOyXaHUH LEJUTIONIO3bI B BOJIE.

CryaneoOpasoBanue. Hapsny ¢ HaOyxaHueM CTyJIHH MOTYT OBITh TaKxke
MOJTyYEHBI MOCPEICTBOM M3MEHEHHS] TEPMOJIMHAMUYECKUX MapaMeTPOB CTaOMIIbHBIX
pPacTBOPOB CTYIHEOOPA3YIOMIMX BBICOKOMOJIEKYJISIPHBIX BEIIECTB: TEMIIEPATYpHI,
KOHIIGHTpaluu, JaBieHus. [lpu 5>ToM, H3MEHEHHE TapaMEeTPOB CTAOMIIbHBIX
PacTBOPOB COOTBETCTBYIOIMX BBICOKOMOJIEKYJSIPHBIX BELIECTB IPELYCMAaTPUBACT
CHW)KEHHME WX  pacTBOPUMOCTH, B  pe3yJbTareé Yero OHM  CTAHOBATCSA
METAaCTa0MIbHBIMA  MEPECHIIIEHHBIMH, A MWX IMOCIEAYyIoUlee HW3MEHEHUE B
HaIlpaBJICHUM JOCTHKEHHSI CTAOMJIBHOCTU BKJIFOYAET BBIJIEJICHUE PACTBOPEHHOIO
BEILECTBA B BUJIE TPEXMEPHON POCTPAHCTBEHHOM KapKacHOM (ha3bl CTyIHS.

CkazaHHOE Ha IpUMepe JKeIaTHHA CKIIaIbIBAETCS CIEAYIOLUM 00pa3oM.

Jns  xenatuHa Ttemneparypa 36-40 °C  sBigeTcs Tak —Ha3bIBaeMOU
"KpUTHYECKOW'" TeMmepaTypoi, BbIIIE KOTOPOHM €ro pacTBOPhl HE3aBUCHUMO OT
KOHLIEHTpAalM U MOJIEKYJIIPHOM MaccChl BEIyT ceOsl KaK MOJIEKYJSPHO-IUCIIEPCHBIE
CUCTEMBI, MOJIEKYJIbl JKeJlaThHAa MPUCYTCTBYIOT B HHX B KOH(opMmauuu
CTATUCTUYECKOTO KITyOKa.

OxnaxneHue pacTBOPOB A0 TEMIEPATyp HECKOJIbKO HUXKE ''KpUTHYECKHX'
CUCTEMBl W3 MOJIEKYJISIPHO-JUCIIEPCHBIX NEPEXOASAT B ICEBAOPACTBOPHI  CO
CBOWMCTBAMU YIIPYTO-BSA3KOU KUIKOCTH.

CBoiicTBa TCEBIOPACTBOPOB OOYCIOBICHBI YaCTHYHBIM KOH(GOPMAIIMOHHBIM
MePexXo0M MAaKPOMOJICKYJI KeTaTHHA MO TUMY KIYyOOK-CIUpalib ¢ 00pa3oBaHHEM
KOJIJIAar€HOMOIOOHBIX ~ TPOMHBIX  CHOUpPAJIE M COOTBETCTBEHHO  acCOILMATOB
MaKpOMOJIEKYJI.

JlanbHeillee oxaaxIeHue NCEBJOPACTBOPOB KelaThuHa ¢ KoHLeHTpauued 1 %
Y BBIIIE€ MPUBOJIUT K HAPACTAHUIO B HUX YNPYIMX CBOMCTB W 3aTBEPIAECBAHUIO BCE
CUCTEMBI B CTYJ€Hb, OOJAQJAIOIINI YETKO BBIPAKEHHBIM TMPEACIOM YIPYTOCTH.
OO6pazyetcs TBepI000pa3Has CUCTEMa, COXPaHSIOINIAs MPUIAHHYIO €il hopmy.

V3namMu CTyIHEW SABISIIOTCS  KOJUIAr€HOTIOMOOHBIE TPOWHBIE CHUpPAIU
pAa3JIMYHOM MOPOTSHKEHHOCTU. llpuuem, sl KakAOM MOJMIENTUIHON  LIENU
XapaKTEpHO HalW4YhMe HE OJHOr0, a MHOTMX (parMeHTOB (WUJIU CETMEHTOB),
CIIOCOOHBIX 00pPa30BBIBATH TPOMHBIE CIUPATIU, YTO O00YCIABIMBAET BO3MOKHOCTH €€
COUpAIM3allMM C HECKOJbKMMHU MakKpoMoJieKyJaMu. B pe3yinbrare B cucTteMme
BO3HHMKAET  HENpEpPbIBHAs  MOJIEKYJSIpHash  CeTKa, CBS3aHHAs  y3JIaMH U3
KOJIJTAreHOMOT0OOHBIX TPOWHBIX CIIUpalel (PUCYHOK 2).
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1 - MONEeKyISIpHO-AUCIIEPCHAS CUCTEMA;
2 - CTy/IeHb C TPOWHBIMU MOJICKYJISIPHBIMH CIIMPATISIMU;
3 - CTyZIeHb C TPOWHBIMH MOJICKYJISIPHBIMHU CIIMPAIISIMHU U UX arperaTamH.

Pucynok 2 - H3MeHeHHE BOJHBIX CHCTEM KeJlaTWHA TPHU HArpeBaHUU U
OXJIQXKICHUU

C yd4eroM CKa3aHHOTO, CTYIHSMU Ha3bIBAIOT TAKWE CUCTEMBI, B KOTOPBIX
JMHEHHBIE WM PAa3BETBICHHBIC I1IETIE00pa3HbIE MOJIEKYJbl WJIM BTOPUYHBIC
MOJICKYJIIPHBIC CTPYKTYPBI BRBICOKOMOJICKYJISIPHBIX BEIIECTB MPOYHO CBSI3aHBI MEKIY
co00if B OTHOCUTEIHPHO HEMHOTHUX TOYKaX XUMHYECCKHUMH, BOAOPOJTHBIMU WM WHBIMU
MOJICKYJIIPHBIMHU CBSI3IMH M 00pa3yrOT IMPOCTPAHCTBEHHYIO CETKY, OXBaTHIBAIOIIYIO
CBOMM  OOBEMOM  3aKJIIOYEHHBIHW B  HEW  pacTBOpUTETh WJIM  PaCTBOP
HU3KOMOJIEKYJISIPHBIX (hpaKiIuii BEIIecTBa.

Heonno3HauHoe BiMSHHE HAa CBOMCTBA CTYJHEH JKEJIAaTMHA OKA3bIBAET
caxapo3a, KOTOpass IIHPOKO HCIIOJNB3YeTCSl TPH  TPOU3BOJCTBE  CIIAJIKHX
JKEITMPOBAHHBIX M3AeIUi Ha xemarnHe. (Caxapo3a TOHMIKAeT aKTHBHOCTH BOJIBI,
MOTOMY TIpH €€ J00aBICHMM W OJHOBPEMEHHOM BO3PAacCTaHWU B CHCTEME
COOTHOIICHHs] — JKeJaTWH / BOAa, TPOYHOCTh CTYJAHEW yBEIWIMBACTCS.
OmHOBPEMEHHO caxapo3a B KOHIIEHTparusax 25 % U BbIIIe 0OKa3bIBACT HA CTPYKTYPY
CTYIHEH pa3phIXJISIONui 1 tiactuduiupyromuid 3¢dext. Ecnu npu KoHIeHTpanuu
caxapa 10 20-25 % cTyaHu kenaTuHa SBJISIOTCS YINPYTroO-XpyNKHUMH CUCTEMAaMH, TO
pu 00Jiee BHICOKMX KOHIICHTPAIIUSX Caxapo3bl OHU CTAHOBSTCS YIPYTO-TJIaCTUIHO-
BSA3KUMH CHCTEMaMH C YIPYTUM MOCIIEIEHCTBUEM.

3HAUUTENBHYI0 pPOJb BO BHYTPUMOJIEKYJISIPHOM U MEXKMOJIEKYJISIPHOM
B3aMMOJICUCTBUM B CTYAHSX JKE€JaTHMHA UTPAIOT BOJOPOJHBIE CBs3U. BuUIuMo, oHM
OTBETCTBEHHBI ~ 3a  YOPYro-xpymnkue  cBoiictBa  crygHed.  ['mapocdobHoe
B3aMMOJICUCTBUE MEXIY HETOJSPHBIMUA TPYIIIAMH MAaKPOMOJIEKYJ, Y4aCTBYIOIINX B
bOpMHUpPOBAaHUU CTPYKTYPHI CTYIHS, OOYCIIaBIMBAIOT THUKCOTPOIHBIE CBONCTBA
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CTyIHEH, 0COOEHHO MpHU KOHIIeHTparusax ke 3,0 %.

TUKCOTPOMHOCTh CTYJIHEN kKeNaTUHA U PACTIHYTOCTh BO BPEMEHHU Iepexoia
CTaTUCTUYECKUN KIyOOK - TpoilHas chupaidb - arperatbl TPOMHBIX CHUpasel
MO3BOJISIIOT UCTIOIB30BATh C1A00 JKETUPOBAHHBIEC CTYAHU JJIs1 YKpaAIICHUS] OaHKETHBIX
omon  (HampuMmep, — xKeaupyoomuid — Mailone3).  [ocmonctByromiasi — poJib
KOHJICHCAI[MOHHBIX CTPYKTYp B CTYJHSX arapa M arapouja IMpensaTcTBYeT HuX
UCIIOJIb30BaHUIO MTOJI0OHBIM 00Pa30M.

N3  BBICOKOMOJIEKYJIIPHBIX ~ BEILIECTB  PACTUTEIBHOTO  MPOUCXOXKICHUS,
HCIIOJIb3YEMbIX B KaueCTBE CTyJIHEO0Opa3oBaTesiel MOKHO OTMETUThH MOJUCAXAPUIbI
MOpPCKUX BOJOpOCIed: arap, arapouj, ¢ypleiapad, ajlblHHAT HATPUS W
MoJrcaxapuibl HA3€MHBIX PACTCHHIl: TEKTUHOBBIE BELIECTBA, KpaxMal U €ro
IIPOU3BOJIHBIE, A TAKXKE IPOU3BOIHBIE LEIUTI0N03bI. [Iponece ctyniHeoOpa3zoBaHus 1
Ka)XJIOT0 M3 3TUX BELIECTB UMEET CBOIO CIEHU(UKY.

[Ipouecc mpuUroToBiIEHMs CTYAHEN HAa OCHOBE arapa, arapouja, pypuemiapaHa
CXOJIEH C IPOILIECCOM IMPUTOTOBJIEHUSI CTYJHEH Ha OCHOBE >KEJIATWHA: JKUJKOCTh C
OTPaHUYCHHO HAOYXIIMMU TOJIMCaxapHulaMi HAarpeBaloT JO0 KUIICHUS, MOJyYCHHbBIC
MOJIEKYJISIPHO - JUCIEPCHBIE PACTBOPHI MPU OXJIAKICHUU 00pa3yIOT CTYIHU. ¥Y3JIaMH
TPEXMEPHOM MPOCTPAHCTBEHHOW CTPYKTYPBI SIBJISFOTCS JBOMHBIE MOJEKYJISIPHBIC
CIIMpajM CMEXHBIX MaKpOMOJIeKyl U wux arperatbl. Ilo cTymHeoOpa3yroieit
CIIOCOOHOCTH MOJIMCaXapu/ibl MOTYT ObITh PACIOJIOKEHBI B PsiAI: arap > (QypuesuiapaH
> arapou]i. B oOpaTHOM mopsiike HAXOJIUTCS COJiep KaHuEe B HUX CYJIb(ATHBIX TPy
U COOTBETCTBEHHO MX PACTBOPUMOCTb.

Konmponvnwvie éonpocol k meme 6.
Kak npoucxonut nponecc HaOyxaHus?
[TpuurHBI HEOTPAaHWYECHHOTO HAOYXaHUS
[IpuurHBI OTpaHUYEHHOTO HAOYXaHUS
YTo nmoHMMAaETCs o1 MPOLIECCOM CTyAHEOOpa3oBaHus?
OnummTe npouecc CTyJHeoOpa3oBaHus Ha MPUMEpPE JKeJlaThHA.

ok~ W R

Tema 7. IMyIbCHOHHBIE CTPYKTYPbI

[TepepaboTka ChIpbsi M MPOU3BOJICTBO TOTOBOM MPOIYKIIUU C AMYJIbCHUOHHOMN
CTPYKTYpOH HMMEET CBOIO CIEUM(UKY U MPEACTABISICT 3HAYUTEIbHBIA HUHTEpEC IS
TEXHOJIOTA B CHCTEME MAaCCOBOTO MHUTAaHUS. OMYJbCUOHHAS CTPYKTypa IO3BOJSET
BBOJAUTHh B MPOAYKT 3HAYUTEJIBHOE KOJIMYECTBO KHPA, KOTOPHIM Kak TaKOBOM
OpPraHOJENTUYECKH HE BOCHPUHUMAIOT, OHA JOMYCKaeT TaKKe OJHOBPEMEHHOE
IIUPOKOE HCIIOIH30BAHNE BKYCOBBIX JOOABOK M MPSTHOCTEH, pACTBOPUMBIX B BOJIC U B
xupe. TepMoCTOMKHUE SMYIBCUH JIaI0T BO3MOXKHOCTH COXPAHATh JKUP WJIM BIIary B
OPOAYKTaxX, TMOJBEPralolmxcs TemiIoBoi oOpaboTke. YToObl B MOJIHONW Mepe

31



UCITI0JIb30BaTh TEXHOJIOTMYECKHE BO3MOYKHOCTH 3MYJIbCHOHHBIX CTPYKTYpP CIIEIYyET
JIOCTATOYHO TIOJIHO PACCMOTPETh OCOOEHHOCTH HX (OPMHUPOBAaHUA U (PAKTOPHI,
00yCJIaBIMBAIONIUE UX YCTOMYHUBOCTb.

C TepMOAMHAMUYECKON TOUKH 3pEHUSI SMYJIbCHM TPEICTaBISAIOT Cco0O0M
TeTEPOreHHbIE CUCTEMBI, COCTOSIIIINE U3 ABYX B3aMMHO HEPACTBOPUMBIX KUAKOCTEM,
OJlHa W3 KOTOPBIX TUCIEprupoBaHa B Apyroil. B 3aBucuMocT oT TOro Kakas ¢asa
HaxXOJUTCAd B JAMCHEPrUPOBAHHOM COCTOSHHM, Pa3IUYarOT JBa THUIA ASMYJIbCHM:
npsaMyro (Maciio / Boaa), TIIe Macio SBJSETCS BHYTPEHHEW AWCTIEPCHOHHOUN (a3oii,
HaIpuUMep coyc MaiioHe3, U o0paTHYIO (BojJa / Maclo), I/ie Maclo CIY>KUT BHEIIHEH
JUCIIEPCUOHHON CPEI0il, HAaIPUMEP MaprapuHOBAsi SMYJIbCUSL.

B 3aBucuMOCTH OT KOHIICHTPALlUU JUCIEPCHOM (Pa3bl 3MYJIBCUU YCIOBHO
MOJIPA3/IETSA0T Ha pa30aBlIEHHbIE, B KOTOPBIX KOHLEHTpanus (pa3bl HE MPEBBIIIACT
0,1 %, KoHUeHTpUpoOBaHHBIE C cojaepkanuemM Ga3zpr g0 74,0 % w
BBICOKOKOHIIEHTPUPOBAHHBIE C coaep:kaHueM (as3bl Oosee 74,0 %. IlogoGHoe
NO/Ipa3/ieJIEHUE CBSA3aHO, B TOM YHCIIE, CO CHEUU(DUKON MOITYyYEeHUSI U YCTOMUYUBOCTH
CTPYKTYPBI SMYJIbCUH.

TunuyHass NOpoOAYKUMS MAcCCOBOTO MHUTAaHUSA C 3MYJbCHOHHOW CTPYKTYpOM
OTHOCHUTCSl K TPYIIIIE KOHLUEHTPUPOBAHHBIX SMYJIbCUW, MO3TOMY IPE/ICTABICHHBIM
HIDKE MaTepuall KacaeTcsl CBOMCTB, IIaBHBIM 00pa30oM, 3TOM IPYNIIbl SMYJIbCUM.

[Ipn nucneprupoBaHUM OJHOM KUIKOCTH B JAPYrOW IMPOMCXOIUT YBEIMYECHUE
MOBEPXHOCTH pazfena Mexay (aszaMu, BCIEICTBUE YEro BO3pacTaeT 3arac
CcBOOOHON »dHepruu cucteMbl. CorjacHo BTOPOMY 3aKOHY TEPMOJIMHAMUKH,
MOBEPXHOCTHAS SHEPTUsl CTPEMUTCSI K MUHUMYMY 3a CYET YMEHBILICHHS TOBEPXHOCTH
paznena ¢asz. [lpu oObeauHEHWHM NBYX Kameidb (a3bl MPOUCXOIUT yMEHBIICHHUE
Mex(}a3HOM TIOBEPXHOCTH, a 3HAYUT U TOBEPXHOCTHOM OSHEPIHUH CHUCTEMBI,
CJIEIOBATENbHO, MPOLIECC KoajJecUeHUUn (CIusgHusg) dYacTull (a3pl - Mpoliece
CaMOMPOU3BOJIbHBIN, B TO BpeMsl KaK MPOLECC MOJYyUYECHUS SMYJIbCHUH TpeOyeT
3aTpaThl SHEPTHUH.

[ToBbIlIEHME TEPMOJAMHAMUYECKOW YCTOMYHUBOCTH CHUCTEMBI JIOCTUTAETCS
MOCPEJICTBOM J100ABJICHUSI TPETHET0 KOMIIOHEHTA - AMYJIbraTopa, MOHMKAOIIETO
MOBEPXHOCTHYIO SHEPTUI0 U COOTBETCTBEHHO aJICOPOMPYIOIIEroCcs Ha MOBEPXHOCTU
paznena ¢a3 B Buae MeK(}pazHOTo aJcOPOIMOHHOTO CIIOS.

YCTOMYMBOCTh KOHUECHTPUPOBAHHBIX 3MYJIBCUUA JOCTUTAETCS TOJBKO B TOM
cily4yae, e€cid Ha MexX(}a3HOl MOBEepXHOCTH o0O0pa3yeTrcss CTaOMIM3UpPYIOIast
aJicOpOLIMOHHAsT TUUICHKA, MEXaHUYeCKH TMPENSTCTBYIOUIAs arperupoBaHU0 U
KOAJIECIIEHIIUU YAaCTHUIL JUCTIEPCHOM (a3bl.

OO0pa3zoBaHHasi IMYJIBraTOPOM aJACOPOIMOHHA 000J0YKa, COTBATUPOBAHHAS C
OTHOW CTOpPOHBI JAWCHEepCHOW ¢a3oi, C Jpyroil JTUBEPCUOHHOW  CpEIOH,
paccMaTpuBaeTCsl Kak CaMOCTOSTENbHAsi TPEeThsl (aza, pa3aensionias B IMYJIbCHH
BOJIHYIO M MACJISIHYIO cpe/ibl. IMEHHO Hanuuue 3TOHl IJICHKHU, a HE HU3Kasi BeIMYMHA
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MexX(}a3HOTO HATSHKEHHUS WCKIIFOYAaeT BO3MOXKHOCTh CIUSIHUS YaCTHUIl JTUCIIEPCHOU
da3bl. [loHMKeHNEe MOBEPXHOCTHOIO HATSKEHUS ckopee d(DPEKTUBHO CIIOCOOCTBYET
00pa30BaHUIO aJICOPOLIMOHHOTO CIIOA.

JIns yCTOMYHMBOM cTaOMIM3alMKM KOHIIEHTPHPOBAHHBIX dMYJIbCUI Ha BHEIIIHEH
MOBEPXHOCTU YACTHI[ JUCTEPCHON (ha3bl JOJKEH 00pa3oBaThCs aaCcOPOLMOHHBIN
CJIOM 3MYJIBraTopa CO CTPYKTYPOM, MEXaHUYECKH MPEMATCTBYIOIIEH arperupoBaHuUI0
U KOAJECHEHIUH YacTull aucnepcHor (a3pl. B KOHIICHTPUPOBAHHBIX 3IMYJIbCHUSIX
CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA  aJCOPOLIMOHHON  OOOJOYKHA  SIBIISIIOTCA
HanOosee 3 (PEKTUBHBIM U YHUBEPCATBLHBIM CTa0OUITU3UPYIOMIUM (DAKTOPOM.

B mnane cTpykTypHO-MeXaHMuYecKoro (akTopa CTaOWIM3alUU IMYJIbCUHA K
"xoporuieMy'" 3MyJIbraTopy NpeabsBIsSIOTCS JiBa TPEOOBaHUS: CIOCOOHOCTH MOHMKATh
MOBEPXHOCTHOE HATSHKEHHME Ha TpaHMIle pasfena (a3 u cnmocoOHOCTh 00pa30BLIBATH
IIPOYHbIE MeX(a3HbIe aICOPOLIMOHHBIE CIIOU.

OMyJNbcUM CTAaOWIbHBI B TOM CIy4dae, €Clid aJCOpPOIIMOHHBIE CJIOM 00J1alatoT
MOBBIINIEHHON CTPYKTYPHOM BSI3KOCTBIO, a TPU BBICOKMX CTENEHAX HACBIIMICHUS -
YOPYTOCTHIO M1 MEXAHUYECKOW MPOYHOCTHIO HAa CABUT.

JIns TOBBIMIEHUST YCTOMYMBOCTU CTPYKTYPbl 3MYJIbCHUA MOKHO HPUMEHSTh
KOMOWHUPOBAHHBIC HSMYJIbraTOpPhl: OJHUH CHIDKAET TIOBEPXHOCTHOE HATSHKCHHE,
Ipyroi B KOMOMHAIMM C TEpBbIM  (OPMHUPYET MPOUYHBIA  MeK(a3HbIHA
a7ICOPOLIMOHHBIN CITOM.

[To wmexanusmy, omnpeaessomeMy aacopOlui0 B MeX(a3sHOM  ClIIOe,
AMYJIbraTOpbl HHOTAA MOAPA3AEISIOT Ha TPU Kilacca:

1 BemiecTBa ¢ TETEPOMNOISPHON MOJIEKYJSIPHOW CTPYKTYpPOM M LENOYEYHBIM
CTPOCHHUEM THIIA KUPHBIX KUCIIOT;

2 MaKpOMOJICKYJISIpHBIEC BEIIECTBA TUIA OEIKOB, MOJIEKYJIBI KOTOPHIX B PA3HBIX
HaIpaBJICHUSIX HE PaBHOMEPHBI, HO HE 00Jalal0T TaKoW HecOAITaHCUPOBAHHOCTHIO
KaK >KUpPHbIE KHUCJIOTHIL. J[IMHA W CTPYyKTypa OCHOBHOHM IIENH, a TakKe MpUpOja,
pa3Mep U yacToTa pacrpezesieHusi O0KOBBIX IENel OnpeesstoT UX paCTBOPUMOCTh U
MOBEJEHUE Ha MOBEPXHOCTH pazjniena ¢as;

3 TOHKOAWCIEPTUPOBAHHBIC HEPACTBOPUMBIC TBEPIbIC TEla, CIOCOOHBIC
KOHIIGHTPUPOBATHCSI HAa TOBEPXHOCTH pasnena (a3 u oO0pa3oBbIBaThH HA YacTHIAX
¢a3bl TBEpABIC 3AMUTHBIE 000JIOYKH.

[Ipu mpom3BOACTBE MPOAYKIIMM MACCOBOTO THTAHHUS OOBIYHO HCIOJIB3YIOT
AMYJIBIaTOPbl BTOPOTO M TPETHEro KJIACCOB: MOJIOYHBIE U SHMYHBIC OCJIKH,
dbocdaTubl, MEKTUHOBBIE BEIIECTBA, MOJOTYIO TOPUMILY, MOJIOTBINA TMepel, KeJIaTUH
u Jp.

Ucnonb3oBanue rmepua W TOPYUIBI B KAayeCTBE TBEPABIX 3MYJIbraTOpPOB
OOyCJIOBJIECHO HAJMYMEeM Ha TOBEPXHOCTH WX 4YacTUI[ THUAPODOOHBIX U
TUAPOGUIBLHBIX TPYII, CIIOCOOHBIX CMAYMBATHCS COOTBETCTBEHHO HEMOJISIPHBIMU H
MOJISIPHBIMU KUJAKOCTSIMH.
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[Tpu mepeMeMBaHUU BOJBI U Maclia B PUCYTCTBUU TEPIa UM TOPUYHIII X
YJaCTHIIBI KOHIICHTPUPYIOTCS Ha MeX(a3HOW MOBEPXHOCTH, MPHUEM OOJIbIAsT YacTh
X COOCTBEHHOW MOBEPXHOCTH TPU ITOM HAXOJHUTCS B BOJE, KOTOpas HMX JIydlle
cMaymBaeT. TakuMm oOpa3oMm, Ha 4YacTHIAX JKupa oOpasyercs NpouHas
POCTPAHCTBEHHAS KOATYJSIIIMOHHAS CTPYKTYPa, MPETATCTBYOMIAS UX KOAJIECIICHITUH
(pucyHoK 3).

OpnHako, HalWMYMe HA TOBEPXHOCTH KameJeK >KUpa TOJIBKO OJHOTO CJOS
TBEPJIOTO OSMyJbraTopa €Iie HEJIOCTATOYHO [UIS arperaTMBHOW YCTOWYHBOCTH
OMYIJIBCHH, KalleIbKd Hpa TPH CTOJKHOBEHUHM JIOJDKHBI OBUIM OBl CIIMIATHCS,
MIOCKOJIBKY BCETJ]a CYIIECTBYET MeK(a3HOe MOBEPXHOCTHOE HATSHKCHHE Ha TPAHUIIE
paszena TBEepAbI SMyJIbraTop - AUCIEPCUOHHAS Cpeaa.

\"«‘:

N 1l
Vo S

\.

Pucynok 3 - PacnosnoxkeHue 4acTHUEK Hepla IUId TOPYHUIbl Ha MOBEPXHOCTH
paszena BoJa — Macio

B cayuae BBeneHUs B dMYJIBCHUIO AMYINIbraropa ¢ OOpaTHBIM TUIAPOPUIHHO-
ruApooOHBIM OaaHCOM MPU SHEPTHUYHOM IMEPEMEIIMBAHUN BO3MOKHO OOpaIlieHue
IMYJIBCUH, T.€. NUCIIEPCUOHHAs cpejia oOpaniaercs B AucnepcHyto pazy u Hao00poT.

B mpaktuke npou3BOACTBA MPOAYKIIMM MAacCOBOrO MUTaHUS ¢ oOpaiieHueM
IMYJIbCUMA TTPAKTUYCCKH HE BCTPEUAIOTCS, HO MOXET HAaOIIOJAThCS IPYroe SIBJICHUE -
oOpa3oBaHHe MHOXECTBEHHOU 3Myisbcud. ClieyeT UMETh BBUIY, YTO OOpa3oBaHUE
MexX(pazHOro aJCOpOLMOHHOTO CJOA BKJIIOYAET JIBE CTaguM: Ha TMEepBOM UIAET
aJcopOIusl SMyJIbraropa, a Ha BTOpOH - (OPMHpPOBAHUE CTPYKTYPHI MEX(Pa3HOTO
CJIOA. Kaxpgas  u3  craguii  mpoTekaeT  BO  BPEMEHHU. [ToaTomy
BBICOKOKOHIIEHTPUPOBAHHBIE 3MYJbCUU 00s3aT€IbHO, a KOHILIEHTPUPOBAHHbBIC
AMYJIbCUM JKENATEIbHO MOJIYy4YaTh MyTEM IOCIEI0BATEIbHOTO BBEJIEHUS B CUCTEMY
HEOOJBITUX OOBEMOB Maciia, 4YTOObI AMYJbraTop YCIEBall aacopOMpOBaThCS Ha
rpaHuie pasgena (a3, 0 4eM 4YacTO YINOMHHAETCS B TEXHOJOTHUHU MPOU3BOJCTBA
TOJUTAaHJCKOTO coyca. HecoOmoneHne »TOro yClOBHS MOXET TPUBECTH K
00pa30BaHMIO MHOXKECTBEHHOH SMYNbCUU, T/€ AUCIepcHas (a3a cama sBISETCA
AMYJILCUEH, COAEPIKAILICH KalleJIbKu APYyTrou ¢asbl.

CTaOuiIbHOCTh WM YCTOWYUBOCTH SMYJIbCHI B 3HAYUTENIBHOW CTENEHU
3aBUCHUT OT BSI3KOCTH CHUCTEMBI, YUeM OHa BBIIlIE, TeM cTaOuibHee 3Myibcus. CBoi
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BKJIAJ] B BI3KOCTh CUCTEMBI BHOCST U AUCIIEPCHUOHHAS Cpea, U JucrnepcHas ¢asa.

UYem BbIIIE KOHUEHTpPALUs M JUCHEPCHOCTH (a3bl, TeM OOJbIIE BA3KOCTb
cucreMmbl. [loaToMy npu BBICOKON KOHLIEHTpanmuu (a3sl HE BCEraa CTaparoTcs
JOOUTBCS €€ BBICOKOM JUCIEPCHOCTH, T.K. BA3KOCTh CUCTEMBI U 0€3 TOro JOCTaTOYHO
Oonpmiass W 3MyJdbcus cTaOuwiabHa. W HaoOOpOT, Koraa KoHIEHTpauus (assl
HEBBICOKAsl, YBEJIHUYUTH BSI3KOCTh M YCTOWYMBOCTH SMYJIbCHU BO3MOXKHO 3a CYET
MOBBIIICHHSI TUCTIEPCHOCTH (Pasbl.

Bs3kocTh cHCTEMBI 3aBHCUT OT COCTOSIHHSI JIHMCHEPCUOHHOW cpenbl. llpu
BBEJICHUM B JIMCIEPCHOHHYIO CpEeAy 3aryCcTUTeNed BA3KOCTb BCEW CHUCTEMBI
BO3pacTaeT, OJIHOBPEMEHHO BO3pacTaeT €¢ yCTOMYMBOCTh K KoajlacleHIH. B ciydae
no0aBJIeHMsI CTyIHEOOpa3yIoIIMX BEIIECTB, CUCTEMA MIPUOOPETAET CBOMCTBA CTYIHS,
€e yCTOMYMBOCTh K KOAQJIECIEHIMU CTAHOBUTCS MPAKTHUYECKU HEOTPAHWYCHHOH BO
BPEMEHH CYIIECTBOBAHUS CTY/THSI.

Konmponsnwvie 6onpocwi k meme 7.
1. HaiiTe XapaKTEpUCTUKY 3MYJIbCUOHHBIM CTPYKTypaM.
2. TpeboBaHuUs K KaueCTBY AMYJIbraTopa Kak CTPYKTYpPHO-MEXaHUYECKOTO
dakTopa.
3. HazoBuTe Ki1acchl SMyJIbraTOpoM MO0 MEXaHU3MY acOpOIMH B MeXK(pa3HOM
clioe.
4. OT 4ero 3aBUCHUT CTAOUIIBHOCTb WJIM YCTOMYUBOCTD AIMYJIbCUU.

Tema 8. [lenooOpa3Hblie CTPYKTYPbI

KnaccuueckoMy ornpeiesieHuio TMeH, KaK JUCIEPCHBIX CHUCTEM, B KOTOPBIX
JUCTIEPCUOHHON CpEeAoN SIBISIETCS KUIKOCTh, a JTUCIIEPCHOM (ha3od CIYyKHUT Tas,
COOTBETCTBYIOT TaKWE€ W3JACTUS KaKk B30UTHIC CIUBKH, KOKTEHIN W HEKOTOPHIC
apyrue. BIM3kuMu K HUM O TEXHOJOTHH TPOU3BOCTBA SBISIOTCS Cy(ie, MYyCCHI,
caMOYKH U KPEMBI C TBEPA00Opa3HON TUCTIEPCUOHHON CpeIoi.

[leHHble cUCTEMBI TONY4YalOT TPHU IUCIICPTUPOBAHUM Ta3a B KUIAKOCTH B
MPUCYTCTBUM TIeHOOOpa3oBateneit. JKumkoctu 06e3 meHooOpa3oBaTeeil CKOIBKO-
HUOY/Ib YCTOWYMBOM TIEHBI HE AatoT. Poib meHooOpa3zoBartensi, Kak U dMYJIbratopa B
IMYJIbCUSIX, 3aKII0YaeTCSd B TIOHIKCHUM TOBEPXHOCTHOTO HATSIKEHUS Ha TPAHMIIC
paszmena ¢a3 u, IIaBHOE, B 00pa30BaHWM Ha TOBEPXHOCTH pasiena MPOYHBIX
3alMTHBIX TUICHOK, MPEnsSTCTBYIOUIMX KoajecueHuu. [lo TpeboBaHuUsIM, KOTOpBIE
NPEABABISIIOTCA K CTPYKTYPHO-MEXaHMYECKHMM  CBOMCTBaM  MeEX(a3HbIX
a7IcCOpOIIMOHHBIX CJIOEB B TMEHAaX, MPUHATOM Kiaccu(UKalUU MEeHOOOpa3oBaTesei,
dopmaMm paspymieHus (CeaUMEHTalus, QIOKYIALMs, KOAJIECUEHIUs) TMEHHbIe
CHCTEMBI TaK)KE€ HE OTIMYAIOTCS OT SMYJIbCUH.

[TogoGHO 3MymbCcUsIM TIporiece GopMUpPOBaHUS MEXK(A3HOTO aICOPOIMOHHOTO
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CJIOSl B MEHAX BKJIIOYAET JBE CTaAUM: aJcOpOLHMI0 MeHOooOpa3oBaTelisi Ha TPaHMIIe
paznena ¢a3 u QopmupoBaHue CTPYKTYphl MexdasHoro cios. I[IpouHocTh
chopmupoBaBierocs: Mexha3zHoro ajicOpOLMOHHOTO CJIO0S ONPEACIISIeT BaKHEHIIIYIO
TEXHOJIOTUYECKYIO XapaKTEPUCTUKY MUIIEBBIX IEHHBIX CTPYKTYP - UX YCTOHYMBOCTD
B XO0JI€ TaKUX TEXHOJOTMYECKHUX IMPOILIECCOB, KAK MEPEMEIINBAHNE U CMELIMBAHUE C
JIPYTMMH KOMITIOHEHTAMH, a TAK)KE B XOJI€ OXJIXKICHUS U HarpeBaHUSI.

B cootBeTcTBMM C 3TUMH YCIOBHUSAMU MHOTME HU3AEIHS C LEHHOW CTPYKTYpPOH
IPECTaBISIIOT c000M TBepAOOOpa3Hble YNPYro-IiIacCTUYHO-BSI3KHE CHUCTEMBI C
KOaryJISIMMOHHOW CTPYKTYpPOM.

B cucreme MaccoBoro mnuraHus B KadyecTBE IEHOOOpa3oBaTesedl IIMPOKO
UCIIOJIB3YIOT OENOK KypHHOTO siiflla, JKeJaTHH, a TakKe METWIIEIUTION03Y U OeIKu
MOJIOKA.

benok KyprHOTO fiflla UCHOJB3YIOT B CBEKEM, BHICYILIEHHOM M 3aMOPOKEHHOM
Bujne. B kadectBe 3(pdeKTUBHOrO Hayajia, OTBETCTBEHHOrO 3a IMEHOOOPa3yIOIIYIO
CIIOCOOHOCTh O€JiKa, OTMEUYaroT OBOMIOOYINH. [IpucyTcTBHUE KENTKa, COAEPIKAIIETO
KUP, CHIKAET MEeHO00pa3yIoly0 CIOCOOHOCTh OerKa.

[lenooOpa3yromasi cioCOOHOCTh KeJlaTUHA B 3HAYUTENIbHON CTETIEHU 3aBUCHUT
OT MOJIEKYJIIpHOM Macchl, 4YeM OHa Oosbllie, TEeM BBIIE TEHOOOpa3yomas
CIOCOOHOCTH BEIECTBA.

XapakTepucTuKa MEHOOOpa3yIolel CHOCOOHOCTH YKa3aHHBIX  BEIIECTB,
YCTAaHOBJICHHAs] B MPOLIECCE BCTPSXMBAHUS MX PACTBOPOB B 3aKPBHITOM LIMIIMHIPE,
npecTaBieHa B Tabnuie 3.

Tabnuna 3 - XapakreprucTuka nNeHo00pa3yoIie criocooHoCTH

Y CcTOMYNBOCTD
Konnentpanus
Kpatnocts | nensl, B % o0bema
[TenooOpazoBarenn neHooOpa3oBares B

o TICHBI K Ha4aJIbHOMY

pacTBope, Ha CyXo€ B-BO, % wepes 30 M
Benok KypuHOTO 20 247 86
siina 3,0 2,84 91
3,6 2,11 88
0,9 2,77 83
Kematun 1,6 2,43 85
2,0 2,40 82
MeTuienoaosa 0.1 2,03 46
(MLL-8) 0,5 2,75 50
1,0 2,55 48
OG6e3KUpPEHHOE >0 180 I
MoJioko (COM) 10,0 2,00 12
15,0 1,70 69
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[Ipu MexaHU3MPOBAHHOM CcrocoOe B30MBAaHMSI CHUCTEM KpPATHOCTh TICHBI
BO3pACTaeT, Tak [y Oesika KypruHOro siiiiia oHa coctaniseT 5,0 - 8,0, i xenaTuHa -
3,0 -3,5.

VYropaBiasTh  OpoOLECCOM  MEHOOOpa30BaHUS  BO3MOXKHO  TIOCPEICTBOM
BO3JICHCTBHS Ha CBOMCTBA MEHOOOpa30BaTesCH, TUCTIEPCUOHHON CpPE/Ibl, a TAK)KE Ha
ycJIoBUs OpMUPOBAHUS MEK(HA3HOTO aICOPOITMOHHOTO CIIOS.

Nwmeercss ompeneneHHas B3aWMOCBS3b MEXKIy IIpoieccoM (GopMuUpoBaHUS
Mex(}a3HOTO afCOPOITMOHHOTO CJIOS M PEKMMOM B30MBAaHUS CMECH: CKOPOCTBIO H
MPOJIOJDKUTEILHOCTBIO B30MBaHMs, a Takke ¢Gopmoii pabodero oprana. T.k.
yKa3aHHasi 3aBUCUMOCTb HOCHUT CJIOXKHBIM U crerudUYecKuil g KaKJI0M CHCTEMBI
XapakTep, TO MOXHO OTPAHUYUTHCS JIMIIb OOIIMM 3aMEUYaHUEeM, YTO PEXKUM
B30MBaHMS (WM YCJIOBUA B30MBaHMS) JOJDKEH OOECHEYUTh MaKCHUMAalbHO
OJIarONpUsITHBIE YCIOBUSI JUIsl TPOSIBIICHHUS CBOMCTB MEHOOOpa3oBaTesl CKOPOCTU
afcopOuuu U GopMUPOBAHUS CITOSI.

B cymectByromux penentypax NUIIEBOM NPOAYKIUMU C IEHHOW CTPYKTYpPOH
YUUTHIBAETCS COOTHOIICHHE MEXIY KOJIMYECTBOM IE€HOOOpa3oBaTeiasi U MPOUYUX
KOMITOHEHTOB, TIPY KOTOPOM B JIOCTAaTOYHOW Mepe MPOSBISETCS MEeHOOOpasyroias
CIIOCOOHOCTh ~ TeHooOpazoBaTens. [lpu pa3paboTke HOBBIX peIenTyp 3TO
O00CTOSTENBCTBO  CIIEAYyeT YYUTHIBATh, TaK KaK W HEJOCTAaTOK M HM30BITOK
neHooOpa3oBaTessl CKa3bIBAIOTCA HA KauecTBE TOTOBOW mpoaykiuu. Cieayer uMeThb
BBUJIy TaKXe  BO3MOXXHOCTb  COBMECTHOTO  WCIOJB30BAHHMS  HECKOJIBKUX
neHooOpa3oBaTeseii, TP KOTOPOM TPOSBISCTCS CHHEPTU3M HX IEHOOOpa3yrolen
CHOCOOHOCTH.

[Ipu ucnonb30BaHUM B KauyecTBE IMEHOOOpaszoBarelniss Oelka KypuHOro sia
ro0yael Oenka B aacoOpOIMOHHOM CJIO€ MpeTeprneBaroT KOH(GOPMAIMOHHEIE, T.C.
JIeHATypallMOHHBIE U3MEHEHHs, KOTOPhIE Ha TIEPBOM dTare Mmpolecca CriocoOCTBYIOT
(GhOpMHUPOBAHUIO TTPOYHBIX JIACTUYHBIX MeX(Pa3HBIX CTPYKTYp. [1o Mepe yBenmueHus
MPOJIOJDKATEILHOCTH B30MBAaHUS W yIyOJCHUS JACHATYPAIlMOHHBIX HW3MCHCHHMA
Oenka Mexk(asHbBIE CIION YTPAYUBAIOT 3JIACTUYHOCTD U MTPHUOOPETAIOT KECTKOCTD.

JIns BBITIEKAeMBIX M3AeNIHA MexX(da3HbINH aacOpOIMOHHBIA CIIOW JIOHKEH OBITh
AJIACTUYHBIM MHAYE T0]] JABJICHUEM PACIIUPSIONIErocs OT HArpEeBaHMs BO3yXa OHH
MOTYT JIOMHYTh, YTO TIOBJEYET 3a CO0OW yMeHbIIeHHE O0heMa M YBEIHMYCHHE
IJIOTHOCTH U3JICIIHAM.

Bwmecte ¢ Tem, ecnu meHHas Macca (OenkoBasi) B30MTa HEIOCTATOYHO U
Mex(da3Hbie clIoM HE C(HOPMHUPOBAIIUCH B IOCTATOUHOM CTENEHU, IEHA BCIIEICTBUE €€
HEYCTOWYMBOCTU TMpPHU T[EpPEMEUIMBAaHUM C JAPYTMMH KOMIIOHEHTaMu Oyjer
pa3pyuiaThCsl.

Ha mnpaktruke, HEOOXOAMMYIO YCTOWYMBOCTH B30WTOW OEIKOBOM MacChl U
JOCTAaTOYHYI0 TPOYHOCTh MeEX(Pa3HOTO aJCOPOIMMOHHOTO CJIOSI OMPEACISIIOT TI0
CIIOCOOHOCTH TIEHBI COXPaHSATh MPHUIAHHYIO € (GopMy W JIepkKaThCsi HAa BEHUYUKE
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IIAIIKOM, HE CII0JI3asi C HErO.

TemnepaTypHblii ONTUMYM Jis TEHOOOpa3oBaHUS Oelika KypHHOIO  sifia
nexut B uaTepBane 20-30 °C, MmakcuManbHas yCTOMYMBOCTD EHBI HAOTIOAAETCS MIPH
20 °C.

Brnusinue no6aBok caxaposbl K Macce Oeika KypHHOTO siilla MpOSIBISIETCS B
CBSI3bIBAHMM €10 BJIArd U COOTBETCTBYIOIIEM YBEIMYEHUU BS3KOCTU CUCTEMBI, YTO
YXYALIAeT YCIOBUS aAcopOluu meHooOpa3oBaTens B MeX(a3HbI CIOH, MO3TOMY
CUCTEMBI Ha OCHOBE 0eJKa KypHUHOTIO siflla ¢ caxapoM B30HMBAIOT MPHU TEMIIEpaType
nopsiaka 50 °C.

OnHOBpEMEHHO, CBSI3bIBAHWE BIIATM C€axapo30d W YBEIWYEHUE BSI3KOCTH
CUCTEMBI BEIyT K TMOBBIIICHUIO YCTOMYMBOCTH MeHbl (Tadnuma 4). He uckmoueno,
YTO MOBBIIIEHHAs YCTOMYMBOCTH MEHBI B Caxapo - OEIKOBBIX CHCTEMaX O0yCIIOBIEHA
JNETUAPATUPYIOIINM U AeHATYypUpYyomKUM 3G (HEKToM caxapo3bl Ha OEJIOK.

["'oBOps O BIMSIHUM KUCIOTHOCTH CPebl HA IEHOOOpa3yrolIue CBOMCTBa Oenka
KYPUHOIO SIIIa MOXHO OTMETUTHb MPOSIBJICHHE MaKCUMaJbHOW MEHOOOpa3yrolieit
CIIOCOOHOCTM W YCTOMYMBOCTM TieHBl Tpu 3Hauenun pH cpenst 7,5-9,4.
Hcnonbp3zyemMoe Ha MpaKTHUKE MOJKHUCICHHE OCJIKOBBIX CHUCTEM, KaK U JI00aBJICHHE
MOBapEHHOM COJIM, HECKOJBKO CHIKAIOT MEHOOOPAa3yIOIIyI0 CIOCOOHOCTh Oelika U
HE3HAYUTEIBHO CKa3bIBAIOTCS HA YCTOMYMBOCTH TICHBI.

Tabnuua 4 - XapakTepucTHKa YCTOMYUBOCTH MEHBI HA OCHOBE O€JIKa KypUHOTO sila
c 100aBKamMM caxapo3bl

Otcnoenue xuakoit ¢assl, B % 3a
O0beMHast
OTtHotieHue 6enok — caxap BpeMsl, 4

0,5 1,0 2,0 3,0

3

Macca, Ir/cM

Komrpouts - Gertok be3 0180 | 423 | 618 | 726 | 726

caxapo3bl
1:05 0,249 27,1 38,5 66,0 69,0
1:1,0 0,269 OTCJIOCHUS HET 13,8 21,4
1:15 0,300 OTCJIOCHHUS HET
1:20 0,362 OTCJIOCHHUS HET

[Ipu xapakTepucTHKe Mpollecca MeHOOOpa30BaHUs JIJIsi CHCTEM C JKEJIaTHHOM
CJIEIyEeT YYUTHIBATh €r0 CTYTHEOOPa3yIOIIyI0 CIIOCOOHOCTb.

[Ipy noHwkeHUU TEMIEpaTypbl MEHOOOPA30BaHUSA, BCIEIACTBHE arperauu
MaKpOMOJIEKYJl >KeJaTHhHA, €ro IMeHOooOpasyrolias CHOCOOHOCTh MOHHWXKAeTCs, a
BOJIOYAEp KUBaroIIasi CHOCOOHOCTh BO3PACTAET.

OOblyHO mTpolecc B30MBaHUS CMECEM C JKENaTUHOM HA4YMHAIOT MpH
temnepatrype 30-35 °C u BeayT ero npu oxjaxjaceHuu macchl. B30utyro maccy, He
JaBas el 3aKeIMPOBaTh, PA3IMBAIOT B (DOPMBI U OXJIAKIAFOT.
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XKupsl, BcienctBue 00pa3oBaHUs KOMILJIEKCOB C TMEHOOOpa3oBaTeIsIMHU,
OTPHULATENIFHO BIUSIOT Ha HX IEHOOOPA3yIyI CHOCOOHOCTh U YCTONYHMBOCTH
o0pa3yeMbIX IEH.

JU1s CTMBOK OTpULIATENbHBIN 3(PPEKT Kupa ycTpaHsAeTCs BCIEACTBUE TOTO, UTO
OH HaxoOJWUTCd B SMYJbIHPOBAHHOM COCTOSIHUM, a TAaKXe 3acThIBAaET IIpH
OXJIQXJIeHUH. boiiee TOro, B 3acCTBIBIIEM COCTOSHHHA OH YKPEIUIIET CTPYKTYpPY
CUCTEMBI U MOBBIIIAET YCTOWYUBOCTD NIEHBI.

Jlydimive pe3yabTaThl IOMY4YaloTCs IPU B30MBAHUM CIMBOK, coaepxkamux 30-35
% xupe n oxJaxJaeHHbIX 10 4-7 °C. B30uBaHue ciaenyeT BECTH NPU OXJIaKICHUH, HE
JOMYCKasl TIOBBIIICHHS TEMIIEPATYPhI CUCTEMBI (PUCYHOK 4).

B kadectBe meHooOpa3oBaTenss B CIMBKaxX BBICTYNAIOT MOJIOYHBIE OEJIKH,
KOTOPbIE OJJHOBPEMEHHO SIBIISIIOTCS 3MYJIbIaTOPaMU MOJIOYHOTO XKHUpPa, IO3TOMY, YEM
HUKE JUCHEPCHOCTh JKHpa, TEM Jydlle CIUMBKU B30OuBatoTca. W, HaoOopoT,
TOMOT€HU3UPOBAHHBIE CIIMBKMA TMpU B30MBaHUM TI€HBI HE O0O0pPa3ylOT, BUIUMO,
BCJICZICTBME MOBBIIIEHHOTO Y4YacTUsl OEJIKOB B 3MYJIbCHOHHOW CTPYKTYpE CUCTEMBI.
OtpunarenbHbiii 3(p(EeKT Ha MEHOOOPa3yIoLIyI0 CHOCOOHOCTh CIMBOK OKAa3bIBAET
TaK)Ke MPOoLIeCcC UX MAacTepU3alUH, B X0 KOTOPOW OENKH, BEPOSATHO, MPETEPIIEBAIOT
HEXKEJaTeJIbHbIE JE€HATypallMOHHbIE U3MEHEHUS. MOXHO MOJBEpraTh MacTepU3aALNN
TOJIBKO CJIIMBKHU C XKHUPHOCTBIO HE MeHee 30 %. [locne mactepuzanum ux HEOOXOAMMO
ObICTpO Ox1amuTh 10 15 °C 1 BBIIEpaTh IPH 3TOI TEMIIEPATYPE HEKOTOPOE BPEMS.

[IpousocTs

Iy 7 10 I3 15 18 o1 24

Ha opnunate orMeueHo Bpemst (CeK), B TEUEHHE KOTOPOTO CTEPKEeHBb MprUOopa
MOTPY’KaJICs BO B3OUTHIE CIIMBKU Ha 3 CM.

Pucynok 4 - I'paduku n3mMeHeHUs] TPOYHOCTH B3OUTHIX CIIMBOK B 3aBUCHMOCTH
OT COZEp>KaHUA KUpPa U TEMIIepaTypbl
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KucnoTHOCTh CIMBOK MPaKTHUECKH HE CKA3bIBACTCS HA WX MEeHOOoOpasyromen
CIIOCOOHOCTH.

OOBeM CITUBOK IIPH B30MBAHUU YBEIMYUBACTCS B 2-2,5 pa3a, MPOYHOCTH ITCHBI
B IIpoIiecce B30MBaHMS BO3PACTACT U CTAHOBUTCS MAaKCHMAJIBHOU CITYCTS 2-3 MHHYTHI
II0CJIE JOCTHKEHHSI MAaKCUMAaIbHOTO 00beMa.

OddekTHBHO TOBBICHTh YCTOWYMBOCTH TIEH BO3MOXKHO TIOCPEICTBOM
YBETMYCHHS BI3KOCTH JUCTIEPCHOHHOM Cpe/bl B pe3yibTaTe J00OaBICHUS K CHCTEMaM
3aryCTHUTEIICH, B Ka4eCTBE KOTOPHIX MCIIOIB3YIOT KpaxMall, IEKTUHOBHIE BEIIECTBA H
np. JKematuH, 100aBISIeMbId BO B30HTYI0 MacCy caMOYKOB M KPEMOB, SIBIISICTCS
(bUKCATOPOM MEHHOM CTPYKTYPHI ATUX U3ICTUH.

Konumponwvnwvie 6onpocel k meme 8.

1. JlaiiTe XapaKTepUCTUKY MEHOOOPA3HBIM MACCaM.

2. UTO MCHONB3YIOT B CUCTEME MacCOBOTO MUTAHUS B KAYECTBE
MeHO0Opa3oBaTene.

3. Ot yero 3aBUCUT NEHOOOpa3yroIIas ClIOCOOHOCTD KeJlaTUHA

4. JlaiiTe XapaKTEpUCTUKY EHOOOpa3yIoIIei CIOCOOHOCTHU CIETYIOIIUM
BellecTBaM: OeJIKy KypUHOIo ila, )KeJaTUHY, METHUIILEIIII0I03E,
00€3)KMPEHHOMY MOJIOKY.

5. Kakue ¢akTophl BIUSIOT HAa Ka4e€CTBO MEHOOOPA30BaHUs B CIIMBKAX.

Tema 9. Anre3suoHHble CBOIiCTBA MUIIEBOI MPOTYKIIUM

TepmuHOM aAre3ust ONMPeACNAOT CIUNAHUE TOBEPXHOCTEH ABYX Pa3HOPOIHBIX
TeJ, a CLUEIUICHWE YaCTUIl BHYTPU PACCMATPUBAEMBIX TEJ OMPENETSIOT TEPMHUHOM -
KOre3usl.

COOTBETCTBEHHO pa3pblB JABYX KOHTAKTUPYIOIIMX TeJl 110 TOBEPXHOCTH
CONPUKOCHOBEHHUsI OyAeT aAre3MOHHBIM, a ¢ HapyIICHHEM IEIOCTHOCTH OIHOTO M3
TEJ - KOT€3UOHHBIM.

Hapsiny ¢ anresueii cmiocoOHOCTh OJTHUX BEIIECTB (0COOEHHO JKHUIKOOOPA3HBIX )
HaJUMaTh Ha TIOBEPXHOCTH JPYTHX BEIIECTB HA3bIBAIOT TAKXKE JIUMKOCTHIO.
BemiecTBo, KOTOpOE MPUIIUMAET K APYroMy BEIIECTBY (TeIy), Ha3bIBAIOT aJr€3UBOM,
a TeJlo, K KOTOPOMY OHO MPUJTUIAET — CyOCTpaTOM.

KonnyecTBeHHO anre3vio Wiv JIMOKOCTh MaTepuaia XapaKTEepU3yKT CHUIION
OTpBIBA WJIM DHEPTHUEH OTphIBA aire3nBa oT cyocrpata. Cuily, Mpeo1oieBaeMyro Mpu
TAaKOM pasleJlecHMd aAre3nBa W CyOCTpara, Ha3bIBAIOT TaKXKe JIaBIICHHUEM
MIPYIIATIAHAS.

W3BecTHO HECKOJBKO TEOpUH, OOBACHAIOMUX (PU3UKO-XUMUUECKYIO CYITHOCTD
aJre3MOHHBIX SBICHUMN: aJcopOLMoHHass, AMPPY3UOHHAS U Pl APYTUX.

[lo agre3smoHHOI Teopuu aAre3us ABISETCSA PE3YIbTATOM MEXKMOJIEKYISIPHOTO
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B3aMMOJICUCTBUS KOHTAKTUPYIOIMHUX TEJI C OOpa3oBaHUEM MEXIYy MOJCKYJIaMH
Pa3IMYHbBIX CBS3EH.

B cootBerctBuM ¢ mudPy3uoHHON Teopue Npu KOHTAKTE JBYX TEl HUMEET
MecTO B3auMHasi TUDPy3uss MaKpOMOJEKYJl WM MX CETMEHTOB € OOpa3oBaHUEM
MEXJY HHMHU Pa3JIMYHBIX CBs3€HM. B cilyyae KOHTakTa BBICOKOMOJEKYJIIPHBIX
BEII[ECTB ¢ METAJZIaMU BO3MOXKHA TU(DPy3usT MaKpOMOJIEKYJ B TIOPHI WJIA TPEITUHBI
METAJUIMYECKOW TIOBEPXHOCTH, a TAaKK€ B IIOBEPXHOCTHBIM CIIOW PBIXJION
TUIPOOKHUCH, KOTOpasi Bcerja o0pa3yercsl Ha MOBEPXHOCTH MeTaslia.

JIns  sBIIEHWS  aAre€3Ud WM JIMOKOCTH  HMEIOTCS  ONPEIECICHHBIE
3aKOHOMEPHOCTH, 3HAHUE KOTOPBIX ITO3BOJISICT IIOHMMATh U YIIPABJIATH IIpoLEecCaMu
JIMIIKOCTH MUIIEBBIX MACC IIPU MMPOU3BOJICTBE MPOAYKIIUU.

Y CTaHOBIIEHO, YTO MPOYHAs AATr€3MOHHAS CBS3b YCTAHABIMUBACTCS TOJBKO
MEK]Ty TIOJISIPHBIMU WJIA, HA000POT, HEMOJISIPHBIMU BEILIECTBAMU.

B TexHOnmornueckux mpoliieccax B KayeCTBE HEMOJIIPHOIO BEIIECTBA OOBIUHO
WCMOJIB3YIOT PA3JIUYHBIC KUPBI, KOTOPbIE MPHU KAPKE M BBIINCKAHUM W3CIUN
OJIHOBPEMEHHO BBICTYNAKOT B KauyeCTBE TEIUIONEPEHAOIIEr0 M aHTUAAI€3MOHHOTO
areHra. B xauecTBe aHTHMAJAIN€3MOHHOIO arcHTa KUP HCHOJIB3YIOT TaKke, HalpuMmep,
Ipu pa3fiesike TecTa Il MUPOXKKOB >KapeHBIX. UTOOBI TECTO HE MNPUIMNANIO0 K
WHBEHTAPIO U 000PYAOBAHUIO X PEKOMEHIYIOT CMa3bIBATh PACTUTEIIBHBIM MAaCJIOM.

JInst mOJISIpHOM KUJIKOCTH, B KAUYE€CTBE KOTOPOM BBICTYNAET B MPAKTUKE BOJA,
M3 pHUCYHKAa 9 ¥ YCIOBUM pPAaBHOBECHUS CHJI TOBEPXHOCTHOIO HATSKEHUS B
MPEICTABJICHHON CUCTEME, CIIEIYET, YTO YEM CUJIBHEE WJIM MOJHEE CMAaYMBaHUE, TEM
B OOJIbIIIEH CTENEHU BhIpAYKEHA aAre3usi MPOYKTOB, COJAEPKAIIUX BIATY.

[TomoxeHne KarM >KUIAKOCTH HA TBEPAOW IOBEPXHOCTU IIPU KOHTAKTE
CMAaUYMBaHUU OIPEICISACTCS 3HAYCHUSMM ITOBEPXHOCTHBIX HATSKCHUM HAa TPAHULIEC
pasnena ciemyromux (as3: KUIKOCTh — ra3 O12, TBEPAOE TEIO — XKHIKOCTh G13 U
TBEPAOE TEIO — ra3 Gz3 PaBHOBecHE Kaljiu ONPEAECTAeTCS OJHOBPEMEHHBIM
BO3JICMCTBUEM JTHUX TPEX MOBEPXHOCTHBIX HATSKEHUH, KOTOpPHIE MO MEPUMETPY
KOHTAaKTa KaIlJld C TBEPJAbIM TEJIOM (CM. pHUC. 5) TOKa3aHbl B BHUJE BEKTOPOB.
[TOBEpXHOCTHBIE HATSKEHUs HAIPABJIEHBI 0 KAcaTEJIbHOM K COOTBETCTBYIOLIECH
IOBEPXHOCTHU. [[Ba M3 HMX, & UMEHHO TBEPJOE TEJIO — ra3 Gz3 U TBEPAOE TEIO —
JKUJIKOCTh G13, JEWCTBYIOT MO IMOBEPXHOCTU TBEPAOrO TeJa B MPOTUBOIOIOKHBIX
HanpsieHUsX. [[l0BEpXHOCTHOE HATSIKEHHE HA TPAHULE KUJKOCTU C Ta30BOU Cpenou
G12 JACUCTBYET IMOJ OMNPEACICHHBIM YIJIOM K IUIOMIAJAM KOHTaKTa. OTOT YTroOJ
Ha3bIBAIOT YIJIOM CMadyMBaHUs U oOo3HayaeTcs udepe3 0. Yacto nnsi cokpalleHus
BMECTO «Kpaesou y20Jl CMAYUBAHUSLY TOBOPST MPOCTO «KPAEBOU Y201 ».
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n

1 - »xuaKocTh (Boj1a)
2 —ra3 (Bo3ayx)
3 - TBepJI0€ TEJo

PI/ICYHOK 5 - 3aBHUCHMOCTH MCKOY KpacBbIM YIJIOM H BCIHMYMHAMHU
IMOBCPXHOCTHBIX HATSOKCHUU B YCIIOBUAX PaBHOBECHUSA CUCTCMBbI

KpaeBoii yrom 0 cBs3aH C MOBEPXHOCTHBIMU HATSIKEHUSIMA Ha TpaHULE
paszzmena tpex ¢a3 G23, 613, O12. IS YCTAaHOBIEHHUS CBSI3U MEXAY OCHOBHBIMHU
BEJIMYMHAMY, XapaKTEPU3YIOIIMMH aJre3UI0 XKUIKOCTH B YCIOBHUSX PaBHOBECHS,
IIPOCKTUPYSl TOBEPXHOCTHOE HATSKEHHE G23, Ha OChb, KOTOpas COOTBETCTBYET
IUIOIAAN KOHTaKTa W HAIpPaBICHUID ITOBEPXHOCTHBIX HATSKEHUH G13MOXKHO
3aInucaTh:

02,3=0131012 COSO (3)

[TomyueHHOe ypaBHEHHE IpeAcTaBisieT coboil oaHy u3 ¢opm 3axkona FOnea,
XapaKTEePU3YIOIIETO0 PaBHOBECHE KaIlIM KMJIKOCTH Ha TBEPAON OBEPXHOCTH.

T.x. cmauuBaromuii 3p(eKT U yCcIOoBUS KOHTAKTUPOBAHUS 3aBUCAT OT
BJIQKHOCTH TMPOJYKTa, TO YE€M OHAa BBIIIE MPHU MPOUYUX DPABHBIX YCIOBHUSIX, TEM B
OoJbIIeli CTETIeHN BhIpayKeHa aire3usl.

[ToBepXHOCTp BIIAXKHOIO TMPOAYKTAa MOXKHO "OCYIIUTH" W CHU3HUTH €T0
aITe3MOHHYIO0 CTIOCOOHOCTHh TIOCPEICTBOM HCIOJIB30BaHUS MAHUPOBKH U3 MYKU WU
cyxapeil, a Takxke o0paboTaTh WMHU TMOBEPXHOCTH (POPMBI, B KOTOPOU BBIMEKAIOT
OPOAYKT WJIM MOCHINIATh MYKOH CTOJI, HA KOTOPOM Pa3/eNIbIBAIOT TECTO, YTO HIMPOKO
UCIOJIB3YIOT B MUILIEBOM MPAKTHKE.

[Iporiecc moacymmMBaHus BIAKHOTO MPOIYKTa HAONMIOAAETCS MPH €ro >KapkKe
WM BBIIEKaHWU. HepocraTouHash Temmeparypa »KUpa W pa3orpeB amnmapara MOTYT
IPUBECTH K MOBBILIEHHOM aAre3uu MNPOAYKTa K >KApOYHOM MOBEPXHOCTU M €r0
IPUTOPAHUIO, YTO HAOJIIOJAETCS MOpOM MpU BbIIEYKE OJMHOB, KOrAa MO 3TOU
OpUYUHE TEPBbIM OMUMH HE '"CXOAUT" € KapOYHOW MOBEPXHOCTH /MEpBbIM ONUH
KOMOM/.

Ha nunkocTe WM aare3MOHHbIE CBOMCTBA MPOIYKTOB MOXET OTPa)KaThCs
M3MEHEHHUE XapaKTepa CBA3M BJIard B HUX B XO/1€ TEXHOJIOTMYECKOI0 IIpoLecca.
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Taxk, mpu nobaBiIeHNM caxapa B TECTO WM TOBAPEHHOW COJIM U BJIaTH B MSICHOM
dapi BA3KOCTh MPOAYKTOB CHMXKAETCS, BO3PACTAET JOJsI OCMOTHYECKH CBSI3aHHOU
BJIar¥, B PEe3yJIbTaT€ YEro MPOAYKTHI "pazKMKarTcs" W UX JIMIIKOCTh BO3PACTAET.
Nnu TONBKO YTO 3aMELIaHHOE APOKIKEBOE TECTO HE NMPUIIMIAET TAK K pyKaMm, Kak
OPUIUNAET BHIOPOKEHHOE TECTO, T.K. B TIpolecce OpOoXEHHs pPacTBOPUMOCTD
COCTABJISIIOIIMX TECTO KOMIIOHEHTOB BO3pPACTaeT, a CHOCOOHOCTh YJEP>KUBATh BIIAry
3a cueT HaOyxaHus TOHWXaeTca. T.e. TeCTO Takxke "pazkmxkaercs', ero BA3KOCTb
MOHM)KAETCSI, a JIMIIKOCTh BO3pacTaeT. JIMIMKOCTh caxapHOW MOMajbl ONpPEAEIIAeTCS
HaJIMYMEM B €€ CTPYKType pacTBOpa HMHBEPTHOIO caxapa, KOTOpbIA oOpa3yercsi B
npouecce ee u3rotosiieHus. [Ipu ero HepocraTtke noMajga Ha MOBEPXHOCTH HU3AEINN
HE JEPIKUTCA.

B kauectBe mpumepa MOBBIMICHHUS BA3KOCTH M JIMIIKOCTH MPOIYKTa MOKHO
TaKXe OTMETUTH 100ABJICHHUE C ATOU 1EIbI0 B PHIOHBIN (hapIll 4acTH MpeABaAPUTEILHO
CBAapEHHOMU phIObI, COJEpKAILleld PACTBOP KelaTHUHA (TIIF0TUHA).

Anre3noHHas CioCOOHOCTh MPOJIYKTOB B 3HAUMTENILHOM CTENEHH 3aBUCUT OT
KOAryJsIIUOHHO-KPUCTAJUIM3ALMOHHOTO XapaKTepa UX CTPYKTYPHI.

Pa3BuTasi koaryiasilMOHHAass CTPYKTypa B CTYJHSAX JKEJIATHHA I1O3BOJISIET
TOTOBUTh Ha €r0 OCHOBE MHOI'OCJIOMHOE HEPACIAUBAIOIICECS KEJIE C COAEPKAHUEM
caxapa 16-25 %. [IpuroToBUTH MpHU TAKOM COJICPIKAHUU caxapa HEPACCIauBAIOIIECECs
JKeJe Ha OCHOBE arapoujia He yAaercs, T.K. B €ro CTyJHE BBICOKO pa3BUTa
KPUCTAUTM3AIMOHHAS CTPYKTypa W COOTBETCTBEHHO MOABMYKHOCTb U AKTUBHOCTH
MaKpOMOJIEKYJI Mojucaxapuia pe3Ko MOHUKEHbI, IPU MPOU3BOJICTBE TPEXCIOUHOTO
MapMeliajla yKa3aHHbIE 3aTpyAHEHUs ''CHUMArOTCS" 3a CUET BBICOKOTO COJIEpPIKaHUS
caxapa, KOTOPbIH pPa3zKMUKAET U MIACTUDUIUPYET KPUCTAIUIMZALMOHHYIO CTPYKTYPY
CTYyJIHEH arapoua.

AHanornyHo, Henb3s (HOPMOBATh KPYISIHbIE KOTJEThI W3 OCTHIBIIEH MAacChl,
T.K. BCJEICTBUE PETPOrpajallid aMuiIo3bl B KpaxMaJlbHOM KIeWcTepe MpHu
MOHMYKEHHBIX TeMIepaTypax Pa3BUBAIOTCS KPUCTAIIU3AIMOHHBIE CTPYKTYPBHI U €ro
aJre3uoHHasi cocoOHOCTh NMoHMkaerca. ChopMoBaHHbIE KOTJIETHI IPU HarpeBaHUU
pa3BaJIMBAIOTCA.

[ToBblllIeHHE KPUCTAIUIM3ALMOHHBIX CTPYKTYpP B TECTE B PE3YyJbTATE BBEICHUS
B HETO OBOILEH WM YUCTOU KJIETYATKU CHUXKAKOT €0 JINIKOCTD.

Hapsiny ¢ BTaXXHOCTBIO U BA3KOCTHIO HA MPWJIUIIAHUE BIUSIOT TaKue (PaKkTOpbI
KaK JaBJIEHUE MPU KOHTAKTE, MPOJOJDKUTEIIBHOCTh KOHTAKTUPOBAHUS, TEMIIEpaTypa,
YUCTOTA MOBEPXHOCTU CyOcTpaTa U psal APYyTHX.

PeanbHBIii KOHTAKT MpPHU CONPHUKOCHOBEHUM TEJ 3HAYUTEIBHO MEHBIIE
IUIOIAAM  TEOMETPUYECKOTO0  CONPUKOCHOBEHHUS,  I[O3TOMY  JaBJIEHUE WU
MPOJIOJDKATETLHOCTh KOHTAKTUPOBAHUS CIIOCOOCTBYIOT MIPHITUITAHHMIO.

C TMOBBIIIEHUEM TEMIEPATYPhl, MNPHU BCEX MPOUUX PABHBIX YCIOBUSX,
IPWIXIIAHKE BO3PACTAET.
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ITomMuMO 4YHUCTOTHI ITOBCPXHOCTH CY6CTpaTa B Ka4YCCTBC AHTHAAI'C3MOHHBIX
HOKpLITI’IfI B HHHIGBOﬁ IMPOMBINIJIICHHOCTH HCIIOJB3YIOT Q)TOpOHHaCTOBBIC IIOKPbITHUAA,
KpCMHHI?I - OPTaHUYCCKUC JIAKHU, BUHUILJIACT U APYTHUC.

Konmponvuwvie gonpocol Kk meme 9.
1. TloBepxHOCTHBIE CBOMCTBA (aaAre3us, KOre3us, KO3PHUIIUCHT TPCHHUS).
2. Teopuu, oOBsACHSIONMHE PUZUKO-XUMUYECKYIO CYITHOCTD are3nOHHBIX
SBJICHUM.
3. OxapakTepu3yiTe MoJ0KEHNE KaIi KUJAKOCTH Ha TBEPI0 MOBEPXHOCTH MPHU
KOHTAKTHOM CMAYHBaHUMU.

Tema 10. U3MeHeHusl yIJ1eBOIOB MPH TEXHOJIOTHYECKOii 00padoTKe
NHUIIEBBIX MPOAYKTOB

O0mme cBegeHus. YTIIEBOJAAM B IHTAaHUM 4YEJIOBEKA MPUHAIJICKUT
4ype3BblYaiHO BaxkHast posib. OHU SBISAIOTCSA IJIABHBIM HCTOYHUKOM 3HEPTUU JJIf
YeJI0BEYECKOr0 OpraHu3Ma, HEOOXOAMMOM MJi KU3HENEATEIbHOCTH BCEX KIIETOK,
TKaHe M OpraHoB. JTa rpynmna BEUIECTB M UX NPOU3BOJHBIE BXOASAT B COCTaB
pa3HOOOpa3HBIX TKaHEH M JKUIKOCTEH, TO €CTh SBJISIOTCS IUIACTHUYECKUMU
Matepuaniamu.  PerynstopHas  QyHKUMsT ~ YIJIEBOJAOB  pa3HOOOpa3Ha,  OHU
MPOTUBOJCUCTBYIOT HAKOIUICHHIO KETOHOBBIX TEJI TMPH OKUCICHHHU >KHPOB.
OmryuieHue  Clajgkoro, BOCIPUHHUMAEMOE pELENTOpamMu  fA3bIKa, TOHU3UPYET
LEHTPaJbHYI0 HEpBHYIO cucTeMy. CieayeT OTMETHTh Ba)XKHYIO pOJib YTIJIEBOJOB B
3alIUTHBIX pEaKLUUsX OpraHu3Ma, 0COOEHHO MPOTEKAIOUINX B MIEUYEHHU.

VYrneBoaHble 3amachl 4YellOBEKa OYEHb OTPAHUYEHBI, COIEpXKaHUE UX He
npesbiaer 1 % wmaccsl Tena. CyToyHass MOTpPEOHOCTh YENIOBEKAa B YIJIIEBOAAX
coctasisier 400...500 r, nmpu 3ToM ipuMepHO 80 % MPUXOAUTCA HA KpaxMaJl.

CorynacHO TpUHATOM B Hacrosilee BpeMsl KJIACCHU(PUKALMHU  YIJIEBOJIbI
TOJIPa3ACIIAIOTCS HA TPU OCHOBHBIEC TPYIIIBI:

1.  monocaxapuzpl (TIrOK03a, GPYKTO3a, TaJaKkTo3a, MAaHHO3a);
2.  ojurocaxapuibl (caxaposa, JaKTo3a, MaJlbT03a);
3.  monucaxapuisl (Kpaxmal, KIeTdyaTKa, TIIMKOTEH, TEKTHHOBBIE BEIIECTBA).

Herpynno mnpencraButh, 4TO (U3UKO-XUMUYECKHE ¢  OUOXHUMHYECKUE
WU3MCHCHHS, TIPOUCXOMAIINE C STUMH BEIIECTBAMHU B IPOIECCE TEXHOIOTHYCCKOM
00pabOTKU TMPOAYKTOB, OKAa3bIBAIOT CYIIECTBEHHOE BJIMSHHE Ha KaueCTBO TOTOBBIX
uznenuii. Hanbonee rirybokue W3MEHEHHs MMPOUCXOAT MO/ AecTBHEM (DepMEeHTOB,
KHCIIOT, TPW HarpeBaHuWu. B mpoiecce TPOM3ZBOACTBA PA3IUYHBIX MHIIEBBIX
MIPOYKTOB YaCTh COACPKAIIUXCS B HUX CaxapoB paclieluisieTcsa. B ogHuX cirydasx
pacIIeTIeHHe OTPAHUYMBACTCS THUAPOIN3OM TUCAXAPUIIOB, B IPYTUX - MPOUCXOIUT
OoJiee rIyOOKHit pacmaa caxapos.
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N3 ocobGenHocTel cocTaBa M CTPYKTYpbl caxapoB M Kpaxmana, JIJIsl caxapoB
HEOOXOJAMMO OTMETUTh NPHUCYTCTBUE B MOJEKylIaX 3HAUYUTEIBHOTO KOJIMYECTBa
THAPOKCUJIBHBIX  TPyNHN, OO0YyCIaBIMBAIONIMX TUAPOGUIBHYIO THApATalUI0 U
XOpOUIYI0 PAacTBOPUMOCTh CaxapoB B BOJAE, a TaKkKe HaJMYME€ B COCTaBe
KapOOHWJIBHOM TpyNIbl, YTO OIPEAESAET BO3MOXKHOCTh HMX B3aUMOJEHCTBUA C
AMUHOKHCIIOTaMH, O€IKaMH M HEKOTOPBIMU JPYIMMH BEIECTBAMHM, COAEPKALIUMU
CBOOOJHBIE AMUHOTPYIIBI, ¢ O0OPA30BAHUEM pA3JIMYHBIX MPOAYKTOB, B TOM YHCIIE
MEJIAaHOMJMHOB. BBICOKass MoOJEKylIspHas Macca Kpaxmana OIPEAENsieT €ro
HaOyxaHue, B IPOLIeCcCe PaCTBOPEHUS.

Omuro- w  monucaxapuabl  MOTYT  MOJBEPrarbCsi  KUCIOTHOMY U
dbepMeHTaTUBHOMY THUIPOIIU3Y.

[Ipn BBICOKHX TemIepaTypax caxapa W Kpaxmal MOJBEPraroTCs XUMHUYECKHM
IpeBpallleHusIM C  0o0pa3oBaHMEM  Pa3HOOOPa3HbIX  HU3KOMOJEKYISPHBIX H
BBICOKOMOJIEKYJISIPHBIX BEIIECTB C PA3JIMYHOM CTEIEHBIO PACTBOPUMOCTH WU
JIETy4EeCTH, OKpacku M apomarta. OJHMM M3 OCHOBHBIX IIPOJYKTOB PAa3JOKEHUS
caxapoB Ha HA4aJIbHOM JTaIle IIpoLecca ABJIIETCA BOJA.

IIpy nOpoM3BOACTBE NUIIEBBIX IPOAYKTOB HMMEIOT MECTO CIEAYIOLue
OpeBpalleHHs] YTIJIEBOJOB: THAPOJU3, WHBEpPCHUs, OpoKeHHe, KapaMmeau3aius,
MeJIaHOMJIMHOOOpa3oBanue,  kieicrepusamusi,  (HEpMEHTATUBHBIA  TUAPOJIU3
Kpaxmania, JAEKCTpUHM3alUWsd Kpaxmalla, peTporpajanus Kpaxmana, Moaupuxanus
KpaxMaJa.

I'maposu3 nucaxapuaoB ¥ nmojamcaxapuaos. /{ucaxapuapl U noaucaxapuabl
THAPOJIU3YIOTCS KaK 0] JeHCTBUEM (PEpMEHTOB, Tak U IMOJ JAeUCTBHEM KHCJIOT. Ha
NEPBBIX CTAAUSAX TUAPOJIM3a W3 JHUCAXapUIOB OOpa3yloTCs MOHOCaxapuibl, W3
nojucaxapuioB - OoJjiee HM3KOMOJIEKYJIApHbIE BellecTBa. Hampumep, KOHEYHBIM
MMPOAYKTOM THIIPOJIM3a Kpaxmaya SBJISIETCS TJIF0K03a, HA IMTPOMEKYTOUYHBIX CTaIUsIX
o0pa3yloTcs IeKCTPUHBI, TPU- , TeTpacaxapa, MajabTo3a.

[Ipu HarpeBaHuu, MO ACUCTBUEM MUIIEBBIX KUCIOT WK (PEPMEHTOB caxapo3a
B BOJHBIX pacTBOpax Tuuposiu3yercd (IPUCOETUHSAET MOJIEKYJIy BOABI) C
0o0pa30oBaHMEM pPacTBOpPA PaBHBIX KOJIMUYECTB IUIIOKO3bI U (pykTo3bl. MoH Bomoponaa
KHCJIOTBI JIEUCTBYET MHPHU 3TOM KaK KaTaau3aTop. ODTOT MPOIECC pacnaia HOCUT
Ha3BaHUE MHBEPCHH (TMEPECTAHOBKM), T.K. IMPOUCXOJUT U3MEHEHHE HalpaBIICHUS
BpAILEHHs TUIOCKOCTH NOJIAPU3ALUUA CUCTEMBI. [IpaBoBpamaromuii pacTBop caxapo3bl
MIPEBPAIAETCS B JICBOBPAIAKOLIMKA PAcTBOP pAaBHBIX KOJUYECTB TIJIOKO3bl H
¢bpykTo3pl. CMech paBHBIX WM JKBUMOJEKYJSIPHBIX KOJMYECTB TJIIOKO3bl U
(GpyKTO3bl HA3BIBAIOT MHBEPTHBIM CaxapoM, KOTOpPHIH uMeeT OoJiee ClIajKui BKYC,
YeM caxapo3sa 3a CUeT MpUcyTcTBUsA PpykTo3bl. Ecim cnagocts caxapo3bl MPUHSATH 32
100 %, To myst rimroko3sl oHa — 730 %, a ppykro3sl — 173 %. MuBepcusa xapakrepHa
TOJIBKO JIJISl THAPOJIM3a caxapo3bl M He HaAOMIONAeTCss MPH THAPOJIU3E APYTUX
JCAXapuI0B.
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depMeHTaTUBHBIA THAPOIU3 caxapo3bl TON JehcTBUEM ¢depMmeHTa 3 -
bpykTodypaHo3uaassl (caxapasbl, ”HBEPTA3bl) HTPACT MOJTOKHUTEIBLHYIO POJIb B PSJIe
MUIIEBBIX TEXHOJIOTHH. J{JI1 MHBEPTHOTO caxapa XapakTepHa HE TOJIbKO TIOBBIIIICHHAS
CIIaJIOCTh, HO W BBICOKAS TUTPOCKONMUYHOCTh. [IpUCYTCTBHME MHBEPTHOrO caxapa B
MOMAJIKE MPEAOXPaHSIET €€ OT 3acaxapuBaHMsI, TO €CTh HHBEPTHBIM CHPOII SBIISAETCS
AHTHKPUCTAJUIN3aTOPOM U CIIOCOOEH 3aIepKUBATh KPUCTAJUTM3AINIO CaXapo3bl.

CnuprtoBoe Opoxenue. CrupToBOE OpOXKEHHE OCYIIECTBISIETCS Ojaromaps
KU3HECITSILHOCTH Psia MUKPOOpraHu3MoB. Hanboiee THTUYHBIMU OpraHU3MaMU
CIIUPTOBOTO OPOXKCHHS SIBJIIOTCSA JIPOXOKH poaa Saccharomyces. XieOomnekapHbie
JPO}OKU OTHOCSTCS K BHILYy S. CErevisiae, Ho B 3aBUCUMOCTH OT HPUHAUICKHOCTH K
TOMY WJIH JPYrOMY IITaMMY MOTYT OTJINYAThCS IOBEIEHUEM MPU OPOKEHUU.

B orcyrcTBHM KHCIOpOAAa €AMHCTBEHHBIM IYyTEM IMOJYYCHUS SHEPTHU IS
KHU3HEACITSILHOCTH JIPOXOKEBBIX KJIETOK SBIsIeTCS cOpakuBaHHME YTIIeBOAOB. B
xJe0oneyeHn npeodianaer aHa’poOHbI NyTh C OOpa30BaHMEM B KaudyeCTBE
KOHEYHBIX MPOAYKTOB JTHJIOBOTO CHOUPTAa M YIIAEKHUCIOTo Tra3a. OTOT TMpoIlecc
OCYILIECTBIISIETCSl 4epe3 MLENbl psAa MPOMEXYTOUHBIX peakuuid ¢ ydacTueM
MHOTOUYHCJIEHHBIX (DEPMEHTOB 3UMa3HOT0 KOMILJIEKCA APOKIKEN.

1)  Tlepmoii craameii 3TOro mpoiecca siBisgeTcss oOpasoBaHue (HochHOpPHBIX
a¢hupoB caxaposB — dbochopunupoBanue TJTFOKO3bI c y4acTueM
aneHo3uHTpudochopHoit  kuciotel  (ATP). DochopunupoBaHUe  TIITHOKO3bI
KaTanu3upyeTcs: (PepMEHTOM ITTIOKOKMHA30M MIIM T€KCOKUHA30M.

2)  OOpasoBaBIHiics TJIHOK030-6-(hocdaT moaBepraercs H3OMEpPHU3aLINH,
IpeBpalasch MoJ AeicTBueM GpepMenTa riroko3odocdaTuzomepasbl Bo GpyKTO30-6-
docdar

3) OOpazoBaBmmiicss  GpykTo30-6-docdar moaBepraercs gadbHEHIIEMyY
dbochopunupoBaHuIo 3a CYET aJACHO3UHTPUPOCPOPHON KHUCIOTHI € Y4YaCTUEM
dbepmenTa pochodhpyKTOKMHA3HL, B pe3yibTaTe ITOM peakiuu odpasyeTcs: GpyKTo30-
1,6-nudocdar.

OTUM 3aKaHUYMBAETCS MOJATOTOBUTENbHAS CTaausl aHa’POOHOTO (M a’dpOOHOTrO0)
paclerieHus caxapa.

4) Ha cnenyromeit craguu ppykroso-1,6-mudocdar pacnagaercss Ha nBe
MOJIEKYJIBI: hochoTpro3 - (HochOTTUIIepUHOBBINA ambAaerul U (HochoINOKCHAIIETOH
pyU ydacTuu pepMeHTa alibJ10J1a3bl (3UMOTEKCA3bl).

[Ton nefictBueM Toro ke depmeHTa (HochoarOKCHaETOH MOXKET 00paTUMO
KOHJICHCUPOBATHCS HE TOJBKO € (hOCHOTIUIIEPUHOBBIM albACTUAOM, HO U C JPYTUMHU
albJIeTHIaMH, 00pa3ys IEHTO3bI, TEKCO3bl U HEKOTOPBIE Toaucaxapuabl. Kpome Toro,
BO3MO>XHO M BOCCTAHOBJICHUE TIUIIEPUHOBOTO aJbJACTHAA B TIIULIEPHH.

5) OOpaszoBaBmmecs  (ochoTpuo3sl  1mox  AciictBHeM  (pepMmeHTa
Tpro3odochaTruzomMepasbl U30MEPU3YIOTCS, MPUUYEM PABHOBECHE YCTaHABIMBACTCS
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npu  comepxkanuu 95 %  docdormunepuHoBoro  ampmeruma o S %
dbocdhoamokcuareTroHa.

6)  OoOpa3zoBaBiuiics 3-hochHOraTUIepUHOBBINA albICIH] OKHCIsAeTCs B 1,3-
TuGOCOTIIUIIEPUHOBYIO  KUCIOTYy TPH  yd4acTUU  (epMeHTa JIeTHIpOreHa3bl
b ochOoTIUIIEPIHOBOTO ATTBIETH/IA.

7)  1,3-mudocthornumepuHoBas KUCIOTa TOJ JAeWcTBHeM (epmeHTa
docdarTpancdepassl mpeBpaniaetcs B 3-GpocOorInuiepuHOBYIO KUCIIOTY.

8) Ilon NeHCTBHEM dbepmenTa dbochormuiepoMyTassl 3-
dbochorauepuHoBas KUcioTa npeBpaiiaercs B 2-GpocgoriniepuHoBYyIO.

9)  Oo0OpaszoBaBmascs 2-pochoriuiepruHoBas KHCIOTAa TMPH  y4aCTHH
dbepmenTa HHOJIA3BI (pochonupyBaTrumpaTasbl) MIpEBpaIlaeTCs B
($bochO’HOITUPOBUHOTPATHYIO KUCIIOTY.

10) TIlox neiictBuem pepmenTa GochoTpanchepassl (mupyBaTHOCPHOKHHAZHI)
dbocorHONMMUPOBUHOTPAHAS KUCIOTA MPEBPAIIACTCS B JHOJIMHAPOBHHOTPATHYIO,
KOTOpasi OBICTPO TpeBpamaeTcs B 601ee yCTOMYUBYIO KeTohopMy MHUPOBUHOTPATHON
KHUCIIOTHI.

11) TIupoBuHOTpagHAS KHCIIOTa noj JefcTBUEM dbepmenTa
nupyBaTaekapOOKCUIIa3bl MPEBPAIIACTCS B YIVICKUCIBIA Ta3 U YKCYCHBIA allbJICTH]I.
DTOT TOCIEeNHWN BCTyMAaeT BO B3aUMOJIEUCTBHE C KO(EPMEHTOM IErHIpOTreHa3bl
HAJIH (HMKOTMHAMUAaICHUHHYKIICOTHT ), MpUdeM 00pa3yeTcst ITUIOBBIM CIIUPT.

CymmapHOe ypaBHEHHE TIpoIlecca CHUPTOBOTO OpOKEHHS YTIIEBOJIOB,
CJIEIOBATEIFHO, MOKET OBITh MPEACTABIICHO CIAEAYIONICH POpPMYIIOii:

CsH1206 2 CO, +2 C,HsOH

OTO CyMMapHOE ypaBHEHHE HE OTpa)kaeT TOro (axrta, 4YTO OOBIYHO KpOMeE
TJIaBHBIX TMPOJIYKTOB OpOKeHHUs 00pa3yroTcsl TakkKe Ipyrue BemecTBa. Hampuwmep,
IpU CIUPTOBOM OpOXKEHWH B HE3HAUMTEIHHOM KOJMYECTBE BCETJa 00pa3yroTcs
SHTapHAasi KUCIJIOTa, JIMMOHHAs KUCJIOTa, a TaKkKe CMECh aMHJIOBOTO, OYTHIIOBOTO U
JIPYTUX CIHUPTOB, YKCYCHAs KUCJIOTA, TUKETOHBI, YKCYCHBIM aibIeru, TIULEPUH U
psiA IPYTUX COEAMHEHUMN, KOJIMYECTBO KOTOPHIX YBEIMYMBAETCA C MOBbIIeHHEM pH
Cpeapbl.

COpaxxuBaTbCsi MOTYT TOJIBKO TIpOocThie caxapa. depMmMeHTHas cucTeMa
IpOXOKEH (3UMa3HbId  KOMIUIEKC) COpakMBaeT pas3Hble caxapa C pa3IMyHOU
ckopocTbto. Hambosee sierko mojaseprarorcs cOpakMBaHMIO TJIIOKO3a U (PpyKTO3a,
MEJIEHHEE — MAaHHO3a U €lI€ MENJICHHEEe — TajllaKTo3a; MEHTO3bl JAPOXKKAMHU HE
COpaXKMBAKOTCHI.

W3 pucaxapumoB XOpOIIMM CYOCTpPaToM CIHUPTOBOTO OpOKEHUsS SIBISIOTCS
caxapo3a © ManbTo3a. Jlucaxapuabl HEMOCPEACTBEHHOMY OpOXKEHHUIO He
nonsepraiotcs. Caxapo3a W ManbTO3a MOJBEpPraroTcsi mpu OpOKEHUH TecTa U B
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HAYaJIbHOW CTaJUU €r0 BBIMEYKH (ePMEHTATUBHOMY THIPOJH3Y. J[poxikeBoe TecTo
rOTOBAT C jJoOaBieHueM caxapa mo peuenrtype 2,5 — 25 %. Ilpu 3amece Tecra B
mpoiiecce OpokeHHs TMoj JAeicTBUEeM ¢depMeHTa MyKH [3 - aMuja3bl U3 Kpaxmaja
HEMpepbIBHO 00pa3zyercs ManbTo3a. Cojepskamasca B MyKe M JIpOXiKax caxapasa
OYCHb OBICTPO MHBEPTUPYET caxaposy. [Ipu qoGaBieHun caxaposbl B TECTO JaXe B
TaKOM OOJBIIOM KOJHMYECTBE Kak 7,5 %, MHBEpCHs €€ 3aKaHYMBAETCS OYKBaJbHO
yepe3 HECKOJIbKO MHUHYT. OOpa3yroluicsi MHBEPTHBIM caxap B OIpeJeICHHON
CTENIEHU YBEIMYMBACT CHAJO0CTh M3JIEINH, a TakkKe MPEAOXpaHsIeT HU3IeTus OT
3acaxapuBaHU.

XnebomnekapHble APOXOKA O00JaJar0T Majloil MallbTa3HOW aKTUBHOCTBIO, TO
€CTh B €IMHUILY BPEMEHU OHH THUIPOIU3YIOT MAJIbTO3bl MEHBIIE, YEM TUIPOIU3YIOT
caxapo3bl. [loaTomMy ObICTpast MHBEPCHUS Caxapo3bl BBI3BIBACT 3aJACPIKKY PA3TOKEHUS
MajbTO3bl. J|OCTaTOYHO WHTEHCHBHO MajbTO3a paCHICIUIACTCS JUIIhL B TECTE, B
KOTOpOo€ caxaposa He jaoOaBisieTcsi (B omape). B Takom TecTe JpOxiKU HACTOJIBKO
MPUCIIOCA0IMBAIOTCA K COpaKMBAaHUIO MajbTO3bl, YTO BBEJICHHUE U€pe3 HEKOTOPOE
BpeMs Caxapo3bl HE OKa3bIBA€T 3aMETHOTO BJIMSHHUS HA MallbTa3HYI) aKTHUBHOCTD
IpOXKEH. A TPUCYTCTBUE 3HAYUTEIBHOTO KOJMYECTBA Caxapo3bl B TECTE,
MIPUTOTOBJICHHOM 0€30MapHbIM CIIOCOOOM, MPUOCTAHABIMBAET THAPOIN3 MAJTbTO3BI.

AKTHBHYIO MajIbTa3y cojiepaT HEKOTOphIe ()epMEHTHBIC MTPEnapaThl, KOTOPhIC
MPUMEHSIOTCS B KauecTBe yaydmuTenaeit xieda. [lpu ux BHECEHHMM WHTEHCHBHOCTH
pacIICTUICHUST MajbTO3bl YBEIWYMBACTCS JaK€ B MPHUCYTCTBHM caxaposbl. [lpwm
OpOKEHUM TecTa TIIyOOKOMY pacHISIICHUIO TOABEPTAIOTCS MOHOCaXapu bl (TJIFOKO3a
u GpyKTO3a), coAepKaIIecs B MyKe M 0Opa3yrolvecss B pe3yibTaTe THUIPOJIn3a
caxapo3bl ¥ MAJIbTO3HI.

BaxxubiM (akTOpOM, BIUSIONIMM Ha COPaKUBAIONIYI0 aKTUBHOCTBH APOAOKEH,
SBIIICTCSI TAKKE HAJIWYUE OPraHWYEeCKUX COCAMHCHUH a30Ta, B YacCTHOCTH
aMUHOKHUCJIOT U WX amujoB. JloOaBieHHe B COpakMBaeMyl0 cpelly achaparvsa,
HaIpUMeEp, CUIILHO TMOBBINIACT BhIICICHUE APOAOKAMH YIIICKUCIIOTO ra3a. KucioTHbIHM
ONITUMYM COpaKUBAHUS TIIFOKO3bI JPOKKEBBIMHU KIICTKAMU JIGKUT B OYCHD ITUPOKHUX
rpanunax pH 3-7. [Ipu noBeiiiernu temnepatypsl oT 25 10 35 °C MHTEHCHUBHOCTH
OpOo>’KEeHUS TIOBBIIIIAETCS IPUMEPHO B 2 pasa.

MoJ/10YHOKHCJI0€ Opo:keHme. MoJs09yHOKHCII0€ OpoJKeHHe Bcera
COMYTCTBYET CIHUPTOBOMY OpOkKEHHIO. MOJOYHOKHCIOE OpOKEHHUE HIPACT OYCHBb
BaKHYIO POJIb IIPH TIPOM3BOJICTBE MOJIOYHBIX MPOIYKTOB, KBaca, XJCOHBIX 3aKBACOK U
“KMAKUX JIPOMOKEH”, TIpH KBalllGHWH OBOIIEH. MOJIOYHOKHCTIOE OpOKEeHHE
BBI3BIBAETCA T'OMO- U reTepOPEPMEHTATUBHBIMU MOJIOUHBIMU OaKTEPUSIMHU, KOTOPHIE
MOMAJAI0T C CHIPHEM.

[lpy  TUnWYHOM  TOMO(EPMEHTATUBHOM  MOJOYHOKHUCIOM  OpOKCHHH
MPOIYIIUPYETCS B OCHOBHOM MOJIOYHAs KUCJIOTA M HE3HAYMTENbHAS YacTh JICTYIUX
KHCIIOT, 9TaHOJIA, TUOKCUIA YIiiepoaa, pyMapoBOil KUCTOTHI.
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dakTryecku, eciau OpOKeHHWE MPOWCXOAWT B KHUCIOW cpeme mpu pH=S,
oOpa3zyeTcsi HeOOIbIIOE KOIMYECTBO YKCYCHOW U MYPaBbUHOW KUCIOTHI M STUJIOBBIN
cnupT. MoJIOYHOKHUCIIOE OpOKEHHE 3TOTO THUIMA BBI3BIBACTCS HECKOJIBKUMU BHJIAMU
OakTepuii, 0OHapyKMBAaEMbIX B MYKE, OIlape U TECTeE.

Herunuunoe, nim rerepodepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOKEHNE BEIET K
o0pa30BaHMUIO HAPSAy C MOJIOYHOW KHCIOTOW psAla OPTraHUYECKUX COCIUHCHUM,
HAKaIUIMBAIOIIUXCS. B 3HAYMTENBHBIX KOJMYECTBAX (MACISIHOM, MPOMUOHOBOI
KUCJIOTBI U T.1.).

3aMeTHOE cOoAep>KaHUE MOJIOYHOW M YKCYCHOM KHCJIOT B PKAaHOM TECTE U
pxKaHOM XJieOe OOBACHSIETCS TEM, YTO MPU OPOKEHUU PKAHOTO TEeCTa, HapsIy CO
CIIUPTOBBIM OPOKEHUEM MTPOUCXOJIUT TAKIKE U MOJIOYHOKHUCIIOE OpOKEHUE.

CnupTtoBO€ M MOJOYHOKHUCIIOE OpOKEHHUs BBI3BIBAIOT TIyOOKUM pacmajn
caxapoB, TO €CTb B peE3ylbTare o0O0pa3yroTcs Hecaxapa. 3amec U OpoKeHHE
nposoautcs pu 30 °C (28...32 °C), 5To onTHMaNbHBIA TEMIIEPATYPHBIN PEXHUM, TaK
KaK aKTUBHOCTh BCEX (PEPMEHTOB 3MMA3HOTO KOMIUIEKCA JPOXOKEH Tpu ATOM
TEMIIEpaType MaKCUMajbHa. JTO OTHOCUTCS, KaK K THIPOJIMUTHYECKHUM IpoIleccaM
paclienyieHusl, TAK U K T€M, KOTOPBIE BBI3BIBAIOT CIIMPTOBOE U MOJIOYHOKHUCIIOE
opoxxenusi. depMeHTATHBHOE pacCIICIJICHUE caxapo3bl W MajbTO3bl W pacmaj
MoHocaxapoB 10 criupta 1 CO2 U MOJIOYHOM KHCIJIOTBI MOKET NMPOJOJIKATHCS U IIPU
BBINIEYKE TECTA, HO TOJBKO B HAYajdbHbIM MEPUOJ, TaK KaK MpPU IOBBILICHUU
temnepatypsl 10 50 — 60 °C depmeHTH TOTHOAIOT ¥ HE MOTYT MPOSIBUTH CBOETO
JICVCTBHS Ha caxapa.

Kapamenu3zauus — npouecc npeBpauieHus caxapoB IMOJ AEUCTBUEM BbICOKOU
TeMIiepaTypbsl B amopdHyo Maccy, 0osiee Ui MeHee MHTEHCHBHO OKPAIICHHYIO B
JKEJITO-KOPUYHEBBIN LIBET.

B 3aBHCMMOCTHM OT HWHTEHCHBHOCTH TEIUIOBOTO BO3IACUCTBUS, YCIOBUU
HarpeBaHus, KOJIMYECTBA M BHUJOB CaxapoB O00pa3yloTCs pPa3IU4HbIC MPOIYKTHI
kapamenu3zauuu. [Ipoucxoasine B XxoAe KapaMeln3alu TPoIecChl KATATU3UPYIOTCS
HEOOJIBIIIMMU KOHIIEHTPAIUAMHU KHUCJIOT, IIeJIoued U HEKOTOphIX coseil. [lpu stom
o0pa3yloTcs KOPWYHEBBIE TMPOMYKTHI C TUIUYHBIM KapaMelbHBIM apOMaTOM.
Perynupysi ycioBusi, MOXXHO HalpaBUTh PEAKIMA B OCHOBHOM Ha IIOJYYEHHUE
apoMara WM B CTOPOHY 00pa30BaHMs OKPAIIEHHBIX MPOTYKTOB.

Kapamenuzanusi caxapoB NOpPOTEKAET C OTLICIUIEHHEM MOJEKYJ BOJABI H
o0pa3oBaHHWEM PEAKIMOHHO CIOCOOHBIX BEIIECTB: OKCHAJBJCTHIOB, OKCUKETOHOB,
okcuMeTuidypdyposia, KOTOpPHI MOXKET MpeoOpa3oBaTbcs B MYPaBbUHYIO U
JIEBYJIMHOBYIO KHCIIOTBI.

[IpucyTtcTByromasi B cuponax BojJa ClloCOOCTBYET HEOOPATUMBIM U3MEHEHHSM
caxapoB. Ilpu HemocTrarke Biaru AaKTUBU3HPYIOTCS  MIPOLECCHl  PEBEPCUU
(KOHI€HCALINH ).
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W3menenus aucaxapuoB HAUMHAIOTCS ¢ UX ruaponmn3a. Caxaposa B pacTBopax
MEHee yCTOHYMBa MIPH HArpEeBaHUU, YeM B CYXOM cocTossHuU. Ecim caxap HarpeBathb
HE B CyXOM BHJE, a B KOHIIEHTpUpoBaHHOM pactBope (70 % wu BbIIIE) caxapo3sbl,
HanpuMep, MPH WU3TOTOBICHUHM IMOMAJKH, CaXapHBIX CHPOIOB, MOXKHO HaOJIIOATh
NOSIBJIECHUE  OKpAlICHHBbIX BEUIECTB yXe mnpu Ttemmeparype 125°C, dto
CBUJIETEIBCTBYET O YAaCTUYHOW MHBEpCHH Aucaxapuaa. OOpa3oBaBIIuecs MPU dTOM
Jl-tmoko3a u  JI-dppykTo3a OBICTPO pa3pylIaroTcs ¢ O0Opa3oBaHUEM KHCIIOT,
KaTanu3upytonmx 1mporecc. [IpoaykTel Tuapoim3a caxapos3bl TOJBEPTatoTCs
JeTUapaTaliu ¢ OoOpa30BaHMEM COOTBETCTBYIONIMX aHTHAPUAOB (TIIOKO3aHA W
dbpykTo3ana). [lanpHeliee HarpeBaHue COMPOBOXKAAETCS 00pa30BaHUEM MPOIAYKTOB
peBepcun. [lonmumepuzaiusi 00pa3yOMMXCs allbJETHA0B 00YCIIaBIUBACT MOSIBICHHUE
OKpAIIICHHBIX BEMIECTB. B 3TOM ciiyuae, kapaMenu3anus caxapa MpoxXoauT npu Ooee
HU3KUX TeMmIiepaTypax. [JyOmHa MpomeccoB HapacTaeT II0 Mepe IOBBIMICHUS
TEeMITepaTypHI.

MO’XHO TOBOPHTH O HAJIMYUHU B MPOAYKTAX KapaMeIH3allud caxapo3bl TaKUX
BEIICCTB KaK KapaMesaH, KapemelleH W KapameluH. [Ipu BBICOKHX TemIepaTypax
(190-200 °C) ot MOJEKyJbl caxapo3bl OTHICIUIACTCS JBE MOJICKYJIBl BOABI M
obpasyercs kapamenan (Ci,Hi130g) - pacTBOpHMOE B BOAE COCAHMHEHHE CBETIIO-
JKENTOro 1Bera. [Ipw OTIIETUIGHHH OT TPEX MOJIEKYJ caxapo3bl BOCHBMH MOJIEKYI
Boabl oOpasyercs kapamenen (CssHsoO2s5) — spKo-KOpHUHEBOE € PyOMHOBBIM
OTTEHKOM, PAacCTBOPUMOE B XOJOAHOM WM TOpSYEN BOJE, BEIIECTBO. bojee cuiabHOE
00e3BOKMBAHUE HArPEBaEMOW MACChl MPUBOANT K 00pa30BaHUIO TEMHO-KOPHYHEBOTO
BeniectBa kapamenuna (CysHspO15), pacTBOpSIONIErocs TOJIBKO B KHUIIAIIECH BOJE.
[lepBbie nBa BemecTBa - TMOPOUIKM TOPHKOTOo BKyca. I[lomoOHBIE TIPOTYKTHI
o0Opa3yloTcs TMpHU paCIISITICHUU TIIOKO3bl. [IpoAayKThl KapaMenu3aluu caxaposbl
SIBJITFOTCSI CMECBIO BEIIECTB Pa3IMYHON CTEIICHH MOJIMMEPHU3AIINH, TI0O3TOMY JCICHHE
WX Ha KapaMmeseH, KapaMmelaH, KapaMeJIWH YCJIOBHOE, BCE OTH BEIISCTBA MOXKHO
MOJIYYNTh OJHOBpeMeHHO. CMech ATHUX MPOAYKTOB KapaMmelnu3allid caxapo3bl B
MIPaKTHUKE M3BECTHBI O] HA3BaHUEM MOKCHKA (ITUIEBOTO KPacHTEINs, 00IaIaroIIero
KaHIICPOTCHHBIMIA CBOMCTBAMH), YHOTPEOJSETCS OH I TOJIKPACKH OyJIbOHOB,
COYCOB, CIagkux Oton. SIBIeHHeM KapaMenu3aluu OOYCJIOBJICHO OoOpa3oBaHUE
PYMSIHOM KOPKH TP 00’KapUBAaHUM PACTUTEIBHBIX IPOTYKTOB.

Crnenyer erie pa3 OTMETHTb, YTO ITyOHMHA MTPOIIECCOB KapaMelIn3alliy caxapos,
pupoaa 00pa3yrIIMXCs MPOAYKTOB 3aBUCAT OT MHOTHX (DaKTOPOB, B TOM YHCIIC OT
BUJa caxapa, YCIOBUH HArpeBaHMsI, BJIAKHOCTH MPOAYKTOB, KUCIOTHOCTH CPEAbI U
np. MHOTHE U3 IPOAYKTOB KapaMelln3aliuy CaXxapoB TaKKe 00pa3yroTCs M yIacTBYIOT
B MIPOIIECCaX MEJTaHOUIMHOOOPA30BaHMUS.

MenaHonauHOO0pa30BaHMe - PEAKLUS B3aUMOJCHCTBUS aJIbJIETUIHBIX TPYIII
peAyIUPYIOINX « - caxapoB (aJbaocaxapoB) C aMHUHOTPYNIaMH TPOIYKTOB
TUAPOSN3a OCIKOB (AMUHOKHUCIIOTHI, ITEeNTHIBI, MOJUIIESHTHIB U HEKOTOPHIC JAPYTHE
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COEJIMHEHHUS, COAEpKallMe aMUHOIPYyMIbl) ¢ OOpa30BaAHMEM TEMHOOKPAIIEHHBIX
MIPOAYKTOB - MEJIAaHOUJIUHOB. MIMEIOTCS OCHOBaHUS TOBOPUTH O TOM, YTO YacTh U3
MEJAaHOMJIMHOB  MJIGHTHMYHA TMPOAYKTaM, KOTOpble oOpa3yloTcs B XOe
KapaMeNnu3alny caxapos.

B mnpomecce kapamenuszanuu B OCHOBHOM JISKUT OO€3BOKHMBaHHE, a B
MEJIaHOMIMHOOOPA30BAHUM — HM3MEHEHHE caxapa HWAET B INMPUCYTCTBUM BEILECTB,
COJlepKalllUX B CBOEM COCTaB€ AMMHOIPYIIY (aMHUHOKHCIIOTBI, MOJUIEITUIBL,
oenikn). [Ipy B3auMOI€CTBUM aJIbIETUAHBIX TPYII JIbJI0CAXAPOB C AaMUHOTPYIIIaMU
O0CIKOB (aMHUHOKHUCJIOT, TOJHUIICTITHIOB) 00pa3yloTCs pa3iudyHble KapOOHWIbHBIC
COCUHEHMS] M MeNaHOuAMHbl. (OCOOEHHO SHEPIUYHO peayLupYyIoLIue caxapa
(anmpa03bl) pearupyroT ¢ aMUHOKHUCIOTaMH, yJEIbHBI BEC aMUHOTPYII B KOTOPBIX
HauOoJiee BBICOK. B xo/1e peakiuuu nporucxouT rIyOOKui pacmall, Kak caxapa, Tak u
AMUHOKUCIOTHl. KOHEUYHBIMU NPOAYKTAMU pPEaAKUUH SBISIOTCA METAaHOUIAUHBI —
BEILIECTBA HEYCTAHOBJIEHHOTO CJIO)KHOTO COCTaBa M CTpoeHud. Kak U mpoayKThl
KapaMenu3allik, OHU HMEIOT OKpPACKy OT KEITOM JO TEMHO-KOPUYHEBOM,
cneuu@uueckuii BKyC M apoMar, M MPEACTaBIsAOT €000l HEHACHIIIEHHBIE
coequHeHus. MenaHouauHooOpazoBaHue (GOpMUPYET BKYC, apoMaT, KOpPOUKY
MULIEBBIX ITPOYKTOB.

Xox peakuui MeIaHOMIMHOOOPA30BAHMS 3aBUCUT OT MHOTMX (DaKkTOpoB. DTH
peakuuu BriepBble ObuUTM onucanbl Maitapom B 1912 roay u Ha3BaHbl 1o pamuinu
aBTopa. Peakiuun Mailapa gBISIIOTCS IEpBOM cTaguel peakuuu HeepMEeHTaTUBHOTO
NOTEMHEHUs] MUIIEBBIX NPOAYKTOB. Bce mpouecchl, MpuBOAsIINE K 0Opa3oBaHUIO
MEJaHOWJIMHOB, €II€ HEJOCTaTOYHO TOYHO OIPEAENIEHbl, HO MOXHO BBIJCINTH
OCHOBHBIE CTaJUU MEJaHOUWJUHOOOpPA30BaHUSI C XapaKTEPUCTUKOM HEKOTOPBIX
peaxkuuii 1 00pa3zyoIXCcs IPOIYKTOB.

Hamnbonee wm3BecTeH MeEXaHM3M peakIuid, MPEMIOKCHHBIH  XOJKEM,
BKJIFOYAIOIINI CEMb OCHOBHBIX PEAKIUH, KOTOpPbIE MOXKHO MOJpa3JeiuTh Ha TpU
MOCJIEIOBATENBHO MPOTEKAIOIINE CTAANH.

HavanbHast cragusa - oOpa3oBaHuMe OECUBETHBIX  COCAMHEHHWH, HE
MOTJIOIIAOIINX CBET: 4 - caxapOoaMHHHAsl peakius, b - meperpyninupoBka AMaaopu
u oOpazoBanue |-amuHO-1-1€30KCH-2-KeTO3BI B 1,2-eHONBHOM (popMme. DTu cTaauu
peakiuy Hellb3s1 OOHAPYKUTh U3MEPEHUEM ONTHYECKOU IIOTHOCTU B BUAUMON u Y D
- 00J1acTsIX CIEKTpa.

[IpomexxyTounass cTaausi - oOpa3oBaHHEe OECI[BETHBIX M CJIa00-KEIThIX
poayKToB. Enie 10 nosiBIeHNs] BUIUMOW [IBETHOCTA OHHM CHUJIBHO TOTJIOIIAIOT CBET B
ynbTpaduonaeToBoil 00JacTH crekTpa: B - aeruaparaius caxapos; /' - pa3ioxeHue
caxapos; /{ - pa3noxenue amuHokuciaot (no Itpekepy).

KoHeuHas cragust XxapakTepu3yeTcsi ”THTEHCUBHBIM HapaCTaHUEM LIBETHOCTU: £
- anpJOoJIbHAs KOHJAEHcauMs (peakuuss KOHAEHCAllMu aibleruaon), K -
albJIeTHJaMUHHas TOJIMMEpHU3alns, 00pa30BaHHE TETEPOLUKINYECKHX a30THCTHIX
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COCIMHEHUM.

Peakiuss mpuBOIUT Takke K OOpa30BaHUIO apOMAaTUYECKUX U BKYCOBBIX
BEIIECTB, MPUYEM IO CPABHEHUIO C PEaKIued Kapameln3alluud B HEl mpeodiiagaroT
JIETy4Hre€ KOMIIOHEHTBI, OKa3bIBAIOIINE CUIBHOE BIUSHHAE HA apOMAT.

Peakuus MenaHoMIMHOOOpPa30BaHUA MPOMCXOAUT TMpH Oolee HHU3KUX
Temmneparypax, dem kapamenusauusa. Ilpu temmeparype 95-100 °C B mpoaykTte
MO’KHO HaOI0/1aTh 00pa30BaHME METAHOWIUHOB, a MPU TMOBBIIICHUHA TEMIIEpaTyphl
0 120-135 °C stu peakmuu uAyT OYeHb MHTCHCUBHO (ONMTHUMAabHAs TeMIeparypa
MeJIaHOUIMHOO000pa30BaHuUs ).

Apowmar, OKpacka, BKYC o0pa3yromuxcs B porecce
MEJIaHOUAMHOOOpa30BaHUsl BEIIECTB U CKOPOCTh PEAKIMHU 3aBUCSAT OT MHOTHUX
(hakTOpOB.

@axmopul, erusdiowue Ha peakyuro Maiapa:

- Temmeparypa. Peakuusi npoTekaeTr B IIMPOKOM HHTEpPBAJIE TEMIIEPATYp.
[ToBblmenre Temmeparypsl cBbime Omm3kux K 100 °C m Beime oOycnaBimBaer
YBEJIMYEHUE  CKOPOCTU  pEeaKkUuid  MEJIaHOMAMHOOOpa3oBaHMs,  YCHUJICHUE
MHTCHCUBHOCTH OKpackud mpoaykra u ¢opmupoBaHue apomarta. HakoruieHue
KpacsIux BenecTs MakcuMaibHo pu 140-160 °C.

- pH - cpeapa. Peakuus cpenbl B pa3HBIX CHCTEMAx MOJKET HUMETh CBOIO
cnenupuky. MenaHouIuHOOOpa30BaHWE MPOTEKAET B CIAOOKHUCIBIX, HEUTPAIbHBIX,
HIENO0YHbIX cpenax, ontuMyM pH B mpenenax 7-10. CreneHb NOTeMHEHUS MPOAYKTA
3aBucUT OoT pH - cpenpl, BausAmomer Ha kapOoHwIbHYIO Tpynmy. M3menenune pH
3HAUUTEJILHO CKAa3bIBAETCA HA CTAOMJILHOCTU OENKOB. DTUM OOBSCHSETCS pa3inyHas
YCTOMYHUBOCTh IHUUIEBBIX MPOAYKTOB C HEOAMHAKOBbIMU pH mnpu TepMuueckou
00paloTKe. YCcTaHOBIIEHO, YTO 00pa3oBaHUE MEJAHOUIUHOB IMPOUCXOIUT HE TOJIBKO
B untepBasie pH 6-9, Ho u B kucnoit cpene (pH 3-4) npu cambIX HE3HAUUTEIIBHBIX
KOJIMYeCcTBaX aMMHOKHUCIOT. Kucnas cpena 3aTopMaKMBaeT Mpoiecc, Npyu 3HAYCHUH
pH cpenpr 2,1 peakuust He mpoTekaeT. B 1IenoyHOW cpede B3aMMOICHCTBUE
MOHOCAaXapoB C AMUHOKHCIOTaMHU TPOUCXOAUT HauboJiee MHTEHCUBHO.

- KoHuenTpanusi pearupyrommx KOMNOHEHTOB. C pOCTOM KOHIIEHTPALMH
pearupyronmx BELIECTB CKOPOCTh peakuuid Bozpactaer. OTMEYarOT, HAIPUMED, YTO
MHTEHCUBHOCTh OKpacku 00pa3yroIIMXCs MPOJYKTOB BO3PACTAET MPONOPIHUOHATIBEHO
KBaJpaTy KOHLEHTpAlMM pEarupymollux BelecTB. B pe3yinprare TEMIoBOM
00paboTku (CTyIIEHHE COKOB, yBapMBaHUE MPOJIYKTOB) MPOUCXOIUT MOCTOSHHOE
U3MEHECHHE KOHUEHTpPAlUWHU YIJIEBOJAOB, AMHHOCOECIMHEHWUM, YTO BIHSIET Ha
MHTEHCUBHOCTh 00pa30BaHMS KPACSIIUX BEILIECTB.

- Kucaopoa Bo3ayxa yckopser oOpa3oBaHHE METaHOUIUHOB. XOTS €CTh
IIPOTHUBOIIOJIOKHOE MHEHHE, YTO MPHU CUIBHOM IMPOJYBAaHUU BO3AYyXOM IMPOHCXOJMT
pa3pblB TEKCO3HBIX LEMeH M KpacsAmMX BemecTB obOpasyercs Maio. llpu msrkom
OKHUCJIEHUH LIBETHOCTh HAPACTAE€T UHTEHCHBHEE.
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- Honbl MerasuioB. HekoTtopble U3 METAUIOB INMEPEMEHHOW BAJIEHTHOCTH
KaTaJIN3UPYIOT PEaKIUI0 MeIaHOMAMHOOOpasoBanus (Fe?"), mpyrue ke OKa3bIBAaIOT
meHbiee BimsHue (Cu), miam BooOmie He BimstoorT Ha mporecc (Al). Hampumep,
ATIOMUHUN HE OKa3bIBaeT BIUSHUS HA XOJ ATOW PEaKIUHU, TaK Kak oOpa3yrouiuics
0CaJIoK TUAPOOKHUCH ATIOMHUHUS aICOPOUPYET YACTh KPACSIIUX BEUIECTB U CHHUXKACT
LBETHOCTh PACTBOPA 10 CPABHEHHIO C KOHTPOJIEM.

- AKTHBHOCTBH BO/bI (BJIa)KHOCTb). B 0e3BOAHON cpele MeTaHOUAWHBI HE
obpasytorcsa. [lpu aktmBHOCTH BOAbl B cucteme 0,4-0,7 yBenmuuBaeTcsi CKOPOCTH
peakuuii MmenaHouauHOoOOpa3zoBanus. Hamo nonarats, 4To mocieayomiee CHUKEHUE
aKTUBHOCTU BOJIbI TIOBJEYET 3a COOOM Ha TOJIBKO YBEJIMYECHHE KOHIICHTPALUU
pearupyrommx BELIECTB, HO U PE3KOE€ HAPACTAHUE BSI3KOCTU CPEIBI, B CBSI3H, C UEM
CKOpPOCTb MPOoIIecca MaaacT.

Koumponwvnwie éonpocol k meme 10.
['unponu3 arcaxapu0B U MOJIUCAXaPUIOB.
Bunbr 6posxenust.
OO0BsicHUTE MEXaHHU3M TIpoliecca KapaMeln3aliy caxapa.
MenanonnHooOpa3oBaHue.

ok wWNhE

@akTOpHI, BIUAIOIIME HA peakuno Maiipa.
Tema 11. U3MeHeHne KpaxMaJia PU TEXHOJIOTH4YeCKOH 00padoTke
OO0mue cBegeHus

B pactuTtenbHON TKaHM KpaxMmal COIEPKUTCS B KIETOYHBIX CTPYKTypax
(nmmactugax) B BUAE 3epeH pazmepoM oT enunuil 10 100 Mxm u 6ornee.

Bua kpaxmana (MICTOYHHK) Conepxxanue kpaxmana, %
Kaprodens 12-14
I'opox 42 — 50
dacoib 37 -39
IlepnoBas kpyna 6971
I'peuneBas kpymna 69 — 74
[Tmeno 65-71
Puc 70—-76
Myka nieHu4Has 63 — 68

KpaxmaJj — pacTUTENBHBIN NOJMCAaXapUl CO CIOXKHBIM CTPOCHUEM, COCTOUT B
OCHOBHOM U3 JIBYX IOJIMMEPOB: aMUJIO3bl U aMUJIOTIEKTHHA.

AMUII03a U aMUJIOTIEKTHH B pacTEeHUSIX (GOPMHUPYIOTCA B BHUJAE KpaxMajbHBIX
3epeH, CTPYKTypa KOTOPBIX IO KOHLA HE BbIICHEHA. M3BECTHO, YTO KpaxmalbHOE
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3epHO  MpEAcTaBisieT co0oit  Omosornmyeckoe  OOpa3oBaHHE €  XOPOIIO
OpraHU30BaHHBIMU (OPMOI U CTPYKTYpOil. B ero neHnTpanbHOii yacTu uMeeTcs siapo,
HA3bIBAEMOE 3apOJBIIIEM WIH “TOYKOM pocTa”, BOKPYI KOTOPOTO paCIoIararoTcs
PAIIBI KOHLIEHTPUUECKUX CJIoeB — “koJierr pocta” (tommuuoi 0,1 MkMm). B HaTMBHBIX
KpaxMaJbHbIX 3€pHAX MOJUTIIFOKO3UIHBIE LIEMH aMUJIO3bl U aMUJIOTIEKTUHA 00pa3yroT
CIUpPAJIU C TPEMsI TTIIOKO3HBIMH OCTaTKAMH Ha Ka)JI0M 000pOTe CIIUPAIH.

B xnyOHsix kapTodens KpaxMmalibHbl€ 3€pHA IUIABAIOT B KJIETOYHOM COKE; B
Kpynax ¥ OOOOBBIX OHHM 3alOJHSIOT KJIETKH, pacIoyiarasichb Cpelud aledpOHOBBIX
3epeH M YacTHI] BBICOXIIIEH MPOTOIUIa3Mbl. B MOISpU30BaHHOM CBETE OOHAPYKEHBI
CBETJIbIE IISATHA B BUJIE€ MAIBTHUIICKOTO KPECTA, YTO YKA3bIBAET HA KPUCTAIUIMYECKYIO
CTPYKTYpPY.

Bce kpaxManbHOE 3€pHO MPOHU3aHO MUKPOIIOPAMHU.

Amuino3a Jaer ¢ MOJOM XapaKTEPHYIO CHHIOK) OKpAacKy, aMWJIONEKTHH -
KpacHo-(puosieToByto. Okpacka HOJ - MOJMCAXaPUAHOIO KOMIUIEKCA 3aBUCHUT OT
CTENEHU MOJIMMEpPU3ALMN JIMHEHHBIX OCTAaTKOB B MOJUMEpE. 3aMeTHas OKpacka
nosisie0 Tcst nipu crenenu noiaumepuszanuu 20. Lenu, cocrosmue u3 30 octaTkoB
[IFOKO3BI TAIOT ¢ WOJOM MypIypPHOE OKpPAUIMBAHUE U MPU CTEIECHU MOJIUMEPU3ALNU
CBbIIIE 45 - cuHEee.

PacTBopumocTh KpaxmaJia

HatuBHBIN KpaxManm npakTHYECKM HEPACTBOPUMM B XOJOIHOM Boxe. Ha stom
CBOMCTBE OCHOBAaH METO/ €r0 BbIICJICHUS U3 PACTUTEIbHBIX TPOTYKTOB.

N3BecTHO, 4TO JMHEIHBIE TOJMMEPHI IEPE]l PACTBOPEHUEM CHIIBHO HaOyXaroT,
MoTJI01ast OOBIIOE KOJIMYECTBO PACTBOPUTEIIS, M TIPU 3TOM PE3KO YBEIMUMBAIOTCS B
oObeMe. PacTBopeHuio KpaxMallbHBIX TIOJUMEPOB B BOJIE TaKXKE MPEIIIECCTBYET
HaOyxaHue.

OxcUrpymnipl TOJMCAXaPHUIOB OMPEICIIIOT UX TUAPODUIBEHYIO THAPATAIIUIO U
COOTBETCTBEHHO PAaCTBOPUMOCTbH B BOJIE, KOTOpasi TaKKe 3aBUCUT OT MOJIEKYJSPHOM
MacChl MOJUCAXAPUJIOB U TEMIEPATYPbl CUCTEMBI.

Paznuuaror 3 BHAA aMUIIO3bl: HUBKOMOJEKYIAPHAA (NecKasa) — YUCIO
TIFOKO3UIHBIX OcTaTKOB He mpeBbiaeT 2000; evicokomonekynapnasa (masxycenasn) —
yucno octaTkoB mpesbiaet 6000; U cpednsasn amunosa, CTENEHb MOJUMEpPU3ALUN
KoTopoit sexxut B peaenax 2000-6000.

AMMIT03a TIPU XPAHEHUH OYEHb OBICTPO BBIACISECTCS U3 PACTBOPOB U BBIMAIACT
B OCaJ0OK B BHUJE XJONbEB — IOJBEPracTcs PeTporpajamuu. OTO MPOUCXOIUT
NOTOMY, YTO B TOPSYMX PACTBOpAx ILIEMOYKA aMUIO3bl HAXoJsATCs B (opme
ne(OpMUPOBAHHBIX CHUpAIEd 3a CYET TUJPOKCUIIBHBIX TPYII, HMEIOIIMXCS B
Monekyne. Cnupanu yAepKUBAIOTCS B PacTBOPE, COXpaHss THAPATHYIO OOOJOUKY.
[Ipun oxnakaeHuu, XpaHEHUU PACTBOPA CKPYUYEHHBIE CIHUPAIUA TEPSIOT THAPATHYIO
000JIOYKY ¥ HaYWHAIOT BBITATHUBATHCA, PACIIONATasiCh OJHA Bo3ie apyrou. [Ipu aTom
MEXKJly TUJPOKCUWIBHBIMH TpYNNaMyd BO3HUKAIOT BOJOPOAHBIE CBSI3H, KOTOPHIC
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CBA3BIBAIOT OOJIBLIOE YHUCIO MOJEKYJ, YTO MPUBOAUT CHAavajla K onanecyeHyuu
pacTBopa, a 3aTeM K 00pa30BaHMIO XJIOMBEB U BBIMAJACHHUIO UX B 0CafoK. CKIOHHOCTb
K peTporpajaluu 3aBUCUT OT OCOOEHHOCTEH Kpaxmala, U3 KOTOPOro BbIJEIICHA
amMuio3a. AMHIIO3a TIPOCSHOIO Kpaxmaia peTporpajupyer 3HAuYuTeNbHO ObICTpee,
YeM TPEUYMIIHOTO ¥ TIIEHWYHOro, a TMOCJIeIHue OBICTpee, YeM aMuiIo3a
KapTo(enpHOro Kpaxmania.

N3meHeHne kpaxmajia B IPOAYKTaX MPOMCXOAUT B MPOLECCE MX TEMIOBOM
00pabOTKH, TO €CTh B YCJOBHSX IOBBIINICHHOW TeMIIepaTyphl, TOJIBKO B TECTE
kpaxman nzmensiercs pu 25-30 °C. B xoze TemnoBoii 06paboTKU IPOAYKTOB MOYKET
MIPOUCXOJIUTD KlelUcmepusayus, 0eKCMpUHU3AYUs 1 2UOPOIU3 Kpaxmaia.

Ha0yxanue u KieiicTepu3anusi KpaxmaJa

CnocoOHOCTh K  KJICWCTepU3allUU  SIBISICTCS  OJIHUM U3  Ba)KHEUIIUX
TEXHOJIOTUYECKNX CBOMCTB Kpaxmania, T.K. ONpPEeseT KOHCHUCTEHLHIO, 00beM H
BBIXO/JI U3JIEIUI U3 KPaXMaJICOAEPKALLETO ChIPbSI.

Kueiicrepuzauus KpaxmaJja - 3TO pa3pylIeHUE HATHUBHOM CTPYKTYpPBI
KpaxMaJIbHOTO 3€pHa, COMpoBOXKaarouieecss HabyxanueMm. HeoOxoaumsIM ycioBueM
KJICHCTEPU3allUA  SIBJISIETCS. IPUCYTCTBHE BOJBI M TIOBBIIIEHUE TEMIIEPATypHI.
HenoBpexieHHble KpaxMaJIbHbIE 36pHA HEPACTBOPHUMBI B XOJIOJHOM BOJE, HO MOTYT
o0OpaTUMO BIIMTHIBAThH BJIAry M JIErKO HaOyxaroT. YBEJIMYEHHUE NUAMETpPA 3€PEeH IpH
Ha0yXaHUU 3aBUCUT OT BHUJIa Kpaxmaa.

Hal0yxanue — OHO M3 Ba)KHEWIINX CBOWCTB KpaxMalla, KOTOPOE BIMUSAET HA
KOHCHUCTEHIIUIO, opMy, 00bEM M BBIXOJ TOTOBbIX m3aenuil. CremneHb HaOyXaHUs
3aBUCHUT OT TEMIIEPATYPBI CPEIBI, MPOAOKUTEIIBHOCTH HarpeBa, COOTHOLIEHUS BOJIBI
U KpaxMmaja, BHJA KpaxMmaiga, CTEHNeHH JTUCHEPCHOCTH (pa3apoOJeHHOCTH)
KpaxMaJIbHBIX 3EPEH.

Tak, npu HarpeBaHWM BOJHOM CYCIIEH3UM KpaxMaJbHBIX 3€pPEH [0
temmnepatypsl 55 °C npoucxXoauT MEAJICHHOE TorjomieHue umMu Boabl (10 50 %) u
yacTuyHoe HaOyxanue. Ilpu 5TOM MOBBIIIEHUS BS3KOCTH CYCIIEH3UU HE
HaOmonaercss. HaOyxanue 3To 00OpaTUMO: MOCHE OXJAXACHHS M CYIIKHM Kpaxmal
OKa3bIBAETCA MMOYTH HEU3MEHEHHBIM.

Ha nepBoii craguu kiencTtepu3alnuy aMHIIO3a YaCTUYHO PACTBOPEHA U €CIIHU
KpaxXMaJlbHYI0 CYCIIEH3UIO OTLEHTPU(PYTUPOBATh U BBICYIIUTH, TO Kpaxmajl BHOBb
npUOOPETET HATUBHYIO CTPYKTYPY.

[Ipu nanpHelIeM HarpeBaHUM CyCIIEH3UM (B UHTEpBajie Temrepatyp ot 60 1o
100 °C) naOyxaHue KpaxMaJIbHbIX 3€pEH YCKOPSETCS, MOCJICIHUE YBEIMYMBAIOTCS B
o0beMe B HECKOJIbKO pa3. B 3Tom ciywyae mnpouecc HaOyXaHHsl OKa3bIBaeTcs
HEOOPaTUMBIM, TaK KaK MPOTEKAET C U3MEHEHUEM CTPYKTYPbI KPaXMaJIbHOTO 3€pHA.

HarpeBanue BbIllle TeMIiepaTypbl Hadalla KJIEHCTEpU3alMM BJIEYET 3a COOOM
0oJiee CHJIbHOE pa3pylleHHEe HAaTUBHOW CTPYKTYpPbI KpaxMaslbHbIX 3epeH. Cioucroe
UX CTPOEHHUE HCYE3aET, OHU YBEIMUMBAIOTCA B 00BEME B HECKOJIBKO JECATKOB pa3 U
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NPEBPAILAIOTCS B Iy3bIPbKH, HAMOJIHEHHBIE PACTBOPEHHOW aMMJIO30 U CHIIBHO
HaOyXIIMM AaMMJIONIEKTUHOM. Bs3KoCTh KielicTepa MOBBIIAETCS, YBEIUYMBACTCS
BBIXO/1 TMOJMCAXapyuJI0B B pacTBOp (3a Mpeelibl 3epHa), HACTYNAET 8mopas cmaous
kneucmepusayuu. Taxkum oOpa3oM, IOJIYYEHHBIM NpU HArpeBaHUU CYCIIEH3UU
KJIEHCTep TpeACTaBisgeT Cco0OM OKjIeicTepru30BaHHbIE HAOYXIIHE 3€epHa, MEXKIY
KOTOPBIMU PAcTBOPEHHAs CIUpAJEBUAHAS aMUJI03a. JTa CUCTEMA — KpaXMaJbHBIN
3071b.

N3 pa3nmuyHbIX BUJOB KpaxMajla B OCHOBHOM oOOpa3yloTcs [Ba TuIa
KJICUCTEpOB: U3 KIYyOHEBBIX - TIPO3pauHbli  OECIBETHBIM  KeIeoOpa3Hoi
KOHCUCTEHIIUM, W3 3€PHOBBIX - HEMPO3PAUHBIM MOJOYHO-OEINbIi macTooOpa3Hoit
KOHcHcTeHInU. Kieictep KyKypy3HOro aMUJIONIEKTHHOBOIO Kpaxmaia II0 CBOUM
CBOMCTBaM Oylke K Kieiictepy KapTo(esnbHOro. OTH CBOWCTBA HEOOXOAMMO
YUUTHIBATH [IPU 3aMEHE OJHOTO BUAA KpaxMasa APYTHM.

JIJIst MHOTHX TIHIIEBBIX TMPOAYKTOB, OCOOEHHO /IS MIIIEHUYHOTO TECTa, BAXKHOE
3HAUCHHUE UMEET B3aUMOACHCTBHE OCTIOK — KpaxMas Ipu (GOPMHUPOBAHUH CTPYKTYPBI
xJjieba, KOTOpasi CBA3aHa C OOpa3oBaHMEM KIICHKOBHMHBI BO BpeMsl 3aMeca TecTa,
KJIelcTepu3alueil Kpaxmana W JeHarypamueil Oenka Onarojgapsi HarpeBaHUIO B
MPUCYTCTBUH BOJBI. ITO JUIMUTEIBHBIN MPOIIECC: MPHU MOBBIINICHUH TEMIIEPaTyphl 1O
Mepe JIeHaTypaluu OEJIKOB BOJIa BBIITPECCOBLIBACTCS M HUCIOJB3YETCS KpaxMalioM,
T.€. TaK IPOUCXOIUT MepepacipeiesieHre Biaru B cucreme. OIHako TOYHasi TpUpojia
B3aMMOJICUCTBUSL MEXIY KpaxmajioM M OEIKOM B MHIIEBBIX CHUCTEMaxX OCTaeTCs
HESICHOM.

PeTporpagaunus kpaxmaJja — 5T0O MEPexo/i KpaxMajJbHBIX MOJHUCAXAPHUIOB U3
pPacTBOPUMOIO COCTOSIHMSI B HEPACTBOPUMOE 3a CYET 0O0pa3oBaHUSI BOJOPOJIHBIX
CBS3€H TMyTEeM COCAMHEHUS MOJICKYJSPHBIX IIeNed B arperatbl. DTOT MpoIlecc
MPOUCXOINUT KaK ¢ 00pa3oBaHWEM Ocajka (B >KUIKOW CHUCTEME), Tak U 0e3 Hero (B
rycroii). IIpu 3ToM pusnuecku cBsizaHHas C MOJIMCaXapuaMU BOJIa BHITECHSIETCS U3
CTYJHS, BCIIEICTBUE YEro M3JENHs NMPHOOpETaroT 0oJiee KECTKYI0 KOHCHUCTEHIHIO.
Hampumep, y MHOTHX KpaxMajoCOACpKalluX IHUIICBLIX MPOAYKTOB (B IEPBYIO
ouepenb, XJeOOOYJIOYHBIX) TPH XpaHEHWU HAOIIOIAaeTCd YEpPCTBEHHE, KOTOPOe
CBSI3aHO C accollManuel aMiII03HbIX MOJIeKyI. OOBICHIETCS 3TO TeM, YTO (PU3HUECKH
CBs3aHHAsl C TOJIMCAXapUJaMH BOJA BBITECHSETCS W3 CTYMHS, BCJIEICTBUE YErO
U3JIeTUs IPUOOPETAIOT O0JIee )KECTKYI0 KOHCUCTEHITHIO.

Perporpaganus ycunuBaeTrcss NpU 3aMOPAXMBAHUM U3ACIUA U PE3KO
YXYIIAeT Ka4eCTBO MPOAYKTOB, MPOIIEIIINX TEII0OBYI0 00paboTky. HeogHokpaTtHoe
3aMOpaXMBaHUE M OTTAaMBAHUE MPUBOAAT K MOJHOW M HEOOpaTUMOI peTporpaaanuu
MOJIMCaXapuioB U, KaK CIIEJICTBUE, PE3KOMY YXY/IIICHUIO KaueCTBa U3/ICIIUM.

Y CTaHOBIEHO, YTO PACTBOPHl aMUJIONEKTHUHA PETPOTPATUPYIOT 3HAUUTEIIBHO
MeJUICHHEee, YeM aMuiIo3bl. [103TOMY mpH HM3TOTOBICHUHM MPOAYKTOB, MOIJICIKAITIX
JUTUTEIIBHOMY XPaHEHU0, NCTIOI3YIOT aMUJIOTIEKTHHOBBIN KpaxmMall.
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PerporpannpoBanHblii Kpaxmall MEHee YyBCTBUTEJICH K ACHCTBUIO ()EPMEHTOB.
Perporpamanuio mnonaucaxapyoB YACTUYHO MOYKHO YCTPAaHUTh HArpeBaHUEM.
PerporpanupoBanHas aMuiio3a TpPyJIHEE BO3BPAILIAECTCS B PACTBOPUMOE COCTOSIHUE,
YeM aMHJIONIEKTHH.

Perporpananus siBasercss oOpaTUMBIM IporieccoM. i mpeaoTBpaleHus: Win
3aMeJICHHS YEPCTBEHUS B U3JICIHIX 1IEI€CO00pa3HO MPUMEHSITh B KA4eCTBE JOOABOK
YIIYUYIIUTEH, KUPbI, KOTOpble 00pa3ylOT KOMILUIEKCHI C aMHJIO30M, a Takke OeKu,
[TAB, caxapa u apyrue KOMIUIEKCOOOpa3yromue BeriecTBa (NMEKTUHBI, JKEJATHH).
O¢ddexr yepcTBeHHUS MOXKET OBITH (HO JHIIb YACTUYHO) PEBEPCHUPOBAH B Xjebe
IIPOTPEBOM M CMauMBaHuWeM BoJoW. Ilpm 3TOoM B pe3ynbrare TEPMHUYECKOIO
JBUKEHHUSI KpaXMaJbHBIX MOJIEKYJ HMEET MECTO YacTHUYHBIM BO3BpaT K Oolee
aMOp(HOW CTPYKType, KOTOpass MEHEe IUIOTHO YIAaKOBaHa, U IMO3TOMY TEKCTypa
U3JIETUsl CTAHOBUTCS MsATYE.

@epMeHTATUBHBIN THAPOJM3 KpaxMmajga — pacllelyIeHue Kpaxmala MoJ
NEUCTBUEM aMUJIOJIUTUYECKUX (PEPMEHTOB, HAOIIOJAETCS B TAKUX TEXHOJIOTMYECKUX
npolueccax, Kak Opo)KeHHEe JIpOiOKEBOrO TeCTa M BbINIEUKa XJieba, Bapka M Kapka
KapToders.

B kpaxmanocozepamux HpOAyKTax Hapsay C KpaxMmaloM Bceraa
IPUCYTCTBYIOT amMuioduTudyeckue QepmeHTsl. Kpaxman ruaponusyercss moa
nerctBueM o- u [-amunasel. [Ipuyem, ycTaHOBIEHO, YTO OKJIEHCTEPU30BAHHBIN
Kpaxmaa B OOJbIIEd CTENEeHW NOABEpKEH (HEPMEHTATUBHOMY THIPOIU3Y, YEM
HATUBHBIN.

VY CTaHOBIEHO, YTO B MYKE M3 MPOPOCIIETO 3€pHA MIIEHUIIbI IPUCYTCTBYIOT OL-
U [3-aMuiaza, U3 HEMPOPOCILIETo OL-aMHUIa3a HaXOJIUTCA B HEAKTUBHOM COCTOSIHUU U B
TUIPOJIM3E Kpaxmalla y4acTBYET TOJbKO [-amuiaza. OOBOJHEHUE MYKHU MPHU 3aMece
TeCTa aKTUBU3UPYET JIEATEIbHOCTh COJAEPKAIUXCS B HEW (DEepMEHTOB.

JletictBue B-amuiassl (o-1,4-TIr0KaH-MaabTOTHIPOIA3bl) COCTOUT B TOM, YTO
OHA MOJHOCTHIO TUIPOIU3YET aMUIIO3Yy U BHEIIHWE OOKOBbIE BETBM aMUJIOTIEKTUHA 11O
MECTy TJIOKO3UAHBIX cBsize - o-1,4 (TOo ecTth Mexay 1-bIM U 4-bIM aTOMaMH
yIaepoja), OTIIEIUISS OT IOJMCaXapuJoB OJHY 3a APYrol MOJIEKYJIbl MallbTO3BI.
OT1oT depMeHT He 00alaeT CIOCOOHOCThIO Pa3pyllaTh CBSI3U B TOYKAaX BETBJICHUS
ammiionektuHa (a-1,6).

a-ammiaza (a-1,4-rarokaH-4-TiaoKaHTuaposia3a) OecrnopsgouYHO THAPOIU3YET
a-1,4 - cBs3M ToOJIMCaxapuliOB KpaxMaja B CIy4allHbIX TOYKAaX M BBI3BIBAET €rO
YaCTMYHYI0  JCTMOJMMEpU3alui0 ¢ 00pa30oBaHUEM  HU3KOMOJEKYJISPHBIX
nonucaxapuzoB. [IponoIDKATENBHBIM THAPOJIN3 KpaxMaja 0-aMHJIa30M NPUBOJMUT K
00pa30BaHMIO HEKOTOPOrO KOJMYECTBA MAalbTO3bl M  IMIOKO3bL. [IpoaykThl
JECTPYKIIMU aMHJIONIEKTHHA MOTYT B JaJbHEUIIEM pacHICIUIAThCA [-amMuIa3oi.
HaxonuieHne 3HAYMTENBHOTO KOJIMYECTBA AEKCTPUHOB IPU AKTUBHOM O-aMuiIa3e
pPa3:KMKAET TECTO, NPHUAAET €My BBICOKYIO JIUIKOCTh, MPUCYIIYI0 pacTBOpam
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BBICOKOMOJIEKYJISIpHBIX ~ BemiecTB. CHIKEHHE BOAOCBS3BIBAIOIIECH CHOCOOHOCTH
KpaxMaJjia OTPUIATEIbHO CKa3bIBACTCS HA KAYECTBE BBINECUYECHHBIX W3ACIIHN: MSAKHUII
MOJIY4YaeTCsl BIAXKHBIM U JIMIIKAM.

Taxum o6paszoM, -amMunaza npu AEUCTBUU HA Kpaxmall 0Opa3yeT B OCHOBHOM
MajbTO3y U HE3HAUYUTEJIHbHOE KOJUYECTBO BBICOKOMOJIEKYJISIPHBIX JIE€KCTPUHOB, B TO
BpeMs Kak o-aMujaza o0pa3yeT B KadeCTBE OCHOBHOTO MPOAYKTa THIPOJIU3A
Kpaxmajga HHU3KOMOJIEKYJISIDHBIE JIEKCTPUHBI M HE3HAYUTEIBHOE KOJUYECTBO
MaJIbTO3bl, TJIFOKO3bI M IPYTHX MOHOCaXapoB.

JlecTpyKuMsl KpaxmaJjia - HU3MEHEHUE CTPYKTYpPbl KpaxXMaJIbHBIX 3E€pPEH
(BIUIOTH A0 pa3pyLICHUs) U COCTABIAIOIIMX MX MOJMCAXapUIO0B (AEmoaruMepu3anus
aMWIO3bl M aMUWJIONEKTHHA) MPU CYXOM HarpeBe C OOpa30BAHUEM OeKCMPUHOS
(TUPOJIEKCTPUHOB).

[Ipu TennoBoil 00paboTKe KpaxmanocoiepKalluX MTPOAYKTOB IECTPYKIIMS
Kpaxmajia MPOMCXOAMUT MPU HArpPEBAHMHM €ro B MPUCYTCTBUM BOJBI U IPU CYXOM
HarpeBe mpu Ttemmeparypax Bbime 100 °C. Kpome Toro, kpaxmaia MOXKET
HOJIBEPraTbCid JIECTPYKLUMU TOJA JACUCTBUEM AaMMJIOJUTHYECKUX (PEpMEHTOB.
M3MeHeHus Kpaxmala Ipy CyXOM HarpeBe Ha3bIBalOT AeKCTPUHU3ALMEH.

Kpaxmai, comepaimuiicss B pa3iMYHbIX MUIIEBBIX MPOAYKTaX, MOJABEPraeTcs
JNEKCTPUHU3AIMYI B TOW UM MHOW Mepe B MPOLIECCAX UX JKAPKHU, 3aIIEKaHUH, BBITICUKE.
B  kopouke, oOpasymwolieiics Ha  NOBEPXHOCTH  KyJIMHApHBIX  U3JEIHM,
MPUTOTOBJIEHHBIX 3THMH CHOCOO0aMH, BCEra COAECPKUTCA HEKOTOPOE KOJIMYECTBO
IPOJYKTOB AEKCTPUHOB.

[TpoyKThl MEKCTpUHU3AIMHN KpaxMaja y4acTBYIOT Takke B (HOPMHUPOBAHHUU
BKyca ¥ apoMaTa KyJIMHApHO! IPOTYyKIIUH.

B kauecTBe 1ONOJHATEIBHBIX IPUMEPOB LIEJICHAIIPABICHHON AEKCTPUHU3 AU
Kpaxmajaa MOXHO OTMETUTh O0KapuMBaHHUE WM MOJACYUIMBAHHUE HEKOTOPHIX KpyI H
I'PEHOK.

[Ipy M3roToBIEHWH U3 CHIPOW KPYNbl PACCHIMYATHIX Kalll KOHCHCTEHIIUS
MOCJIEIHUX HE BCErjga NoJydaeTrcs YIoBieTBopuTeabHOU. [losToMy rpeuHeByro
Kpyly Iiepea Bapkoil 0O0XKapuBalOT, a pPHCOBYID MU MaHHYIO MOJCYLINBAIOT.
[Tporekaromass mpu 3TOM JECTPYKIUS Kpaxmaja, CHUXKas CIIOCOOHOCTh €ro K
HAaOyXaHWI0 W KIEHCTepH3alluu TpH JajdbHEHIe Bapke Kpym, OOYCIOBIWBAET
yIIy4IlIeHHEe KOHCUCTEHIIMHM PAaCChIMYaThIX Kalll.

Moanpurkanusa kpaxmana. KpaxmanbHble nonucaxapubl SBISIOTCS BECbMa
Ja0WIIBHBIMUA ~ PEAKIIMOHHBIMU ~ CIIOCOOHBIMU  coequHeHussMU. OHHM  aKTHBHO
B3aMMOJICHCTBYIOT C MOHAMU METAJUIOB, KHUCJIOTAMH, LIEI0YAaMH, OKHUCIUTEISIMU,
MIOBEPXHOCTHO-AaKTUBHBIMU BelleCcTBaMU. M3MeHEHHsI Kpaxmana MPOMCXOAMT IOJ]
JCHCTBHEM TEMIIEpAaTyphbl, MaBICHHS, MEXaHUYECKON 0O0pabOTKH, TEPMUUYECKOI
JNECTPYKIUHU. DTO TO3BOJSET MOAM(ULIMPOBATH MOJEKYJbl Kpaxmaia, U3MEHSs HUX
HAaTUBHBIE CBOWCTBA: THAPOPUIBHOCTb, CIHOCOOHOCTh K KIEHCTEpHU3aluu U
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CTYAHEOO0pPa30BaHUIO, a TAK)KE MEXaHMUECKHE XapaKTEePUCTUKU cTynHed. OqHU BUABI
MOAU(UKAIIMK CHOCOOCTBYIOT TMOBBIIICHUIO PACTBOPUMOCTH Kpaxmalia B BOJE,
Jpyrye OrpaHuYMUBaIOT HaOyxaHue.

C 3aaHHBIMUA CBOMCTBAMHM MOJU(DUIIMPOBAHHBINA KpaxMal MOXHO MOJY4YUTh
MIOCPEACTBOM CEJIEKIIMOHHOTO OTOOpa CHIPhSl MU MMYTEM XUMHUYECKOM NECTPYKLUU C
MOMOIIBIO KHCJIOT, IIeJIoYeil, a Takke B pe3yJabTare IeHCTBUS (U3NUYECKUX
(dakTOpoB: TemIepaTypsl, JaBICHHUI, MEXaHUYECKON 00pabOTKH, 3aMOpaXUBaHUS U
OTTaMBaHUs U IPYruX (PakToOpoB.

Ecnu peakuus mnpoTekaeT B KUCIOW cpene, TO HAOJIONAIOTCS MPOIECCHI
JNECTPYKIUU, KOTOPbIE MPUBOASIT K MOITYYCHHIO psAJa MPOAYKTOB — JKUJIKOKHUIISAIIETO
Kpaxmaja (¢ HU3KOU BA3KOCTbIO), ATOKH, TJIFOKO3BI.

Y4auTteiBasi BIMSHKE, KOTOpPOE MMEIOT T€ WM WHBIE CBOMCTBAa Kpaxmaia Ha
KayeCTBO TMHIIEBHIX MPOJYKTOB, IeJeco00pa3HO TpPUMEHEHHE B IIEJIOM psijie
MIPOM3BOJICTB PA3TUYHBIX MOAUPHUIIMPOBAHHBIX KPAXMAJIOB.

Ilpeosapumenvro  Kielcmepu3o8auuviti  Kpaxmal — TOIY4alOT  MyTeM
KJIEHCTepu3alul KpaxMaldbHOM CYCHEH3UH, MOCIEAYIOLIEro BBICYIIMBAHHS B BUJE
TOHKOW TUIGHKM Ha BaJbLOBBIX CYIIWIKAaX U HW3MEJIbYEHHs] B IMOPOLIOK.
OTIMYUTENHFHON 0COOEHHOCTHIO ATOTO Kpaxmalia SIBIETCS CIIOCOOHOCTh K OBICTpOM
peruaparanuu B BOJE, YTO J1aeT BO3MOXHOCTh HCIIONB30BaTh €r0 B KadecTBE
3aryCTUTEINS B MMUAIIEBBIX MPOAYKTax 0e3 HarpeBaHus (B MyIWHTaX, HAUMHKAX).

Kpaxman, mooupuyuposannwviti kuciomot, TONy4alOT TyTeM o0O0pabOTKU
KpaxXMaJIbHOW CYCHEH3UM CEpHOM KUCIOTOM mpu Temmeparype 25 — 55 °C (00bIYHO
IpU TeMIlepaTypax, OJIM3KUX K Hadaly KielcTepusalum), Bpemsi 00pabOTKU 3aBUCHUT
OT MOKa3aTeysl BS3KOCTH, KOTOPYIO XOTAT MOJYYUTh, U MOXKET COCTaBIATh 6 — 24
4acoB. DTOT KpaxMall HEpacTBOPUM MPAKTHUECKH B XOJIOJHOM BOJAE, HO XOPOIIO
pacTBopuM B KumAmed Boxae. brmaromaps cmocoGHOCTH  3TOro  Kpaxmasna
00pa30BBIBATh TOPSYHME KOHIIEHTPUPOBAHHBIE KJIEHCTEpHl, 00Ia1arolIre JOCTaATOUHO
BBICOKOU CTyJHE0Opa3yrolleld crnocoOOHOCThI0, KOTOPbIEC MPU OCTBHIBAHUU JAIOT Tellb,
ATOT Kpaxmal MOXHO C YCIEXOM TMPUMEHATh B KadecTBE CMATUYUTENS TMpH
IPOU3BOJCTBE JKEJIEHHBIX KOH(ET, MyJUHTOB U psAga JIpYruxX HU3JIEIHH ¢
KEJIMPOBAHHOMN CTPYKTYPOM, a TAKKe JUIsl MOTYUESHHSI 3aIlIUTHBIX TUICHOK.

OmepuguyuposanHvle Kpaxmansl TOMY4YalOT IMYTEM BBEACHHUS B MOJEKYIY
Kpaxmajia HeOOJIbIIOro YKCIa 3aMEIIAIOIIUX TPYII MOCPEICTBOM CIOXKHOI(DUPHON
CBs3U. B 0CHOBHOM 3T0 aneTuiibHble, PochOpHbIE TPYIIIIHI.

AueTtaTtbl Kpaxmaja TOJIy4aroT 0OpabOTKOM 3epeH Kpaxmalia YKCYCHOH
KHUCJIOTOW WJIM alleTaHTUJIPUAOM B MPUCYTCTBUM KaTalu3aTopa. AleTaThl Kpaxmana
001a/1at0T TOHWKEHHOW CIIOCOOHOCTBIO K pPeTporpajgaiiu, oopa3yoT Npo3payHbie U
CTaOWJIbHBIE KJIEHCTEphI, MPUMEHSIIOTCS B 3aMOPOKEHHBIX MPOAYKTAX, MEKapCKUX
U3JIEHSIX, HHCTAHT-TIOPOIIKAX.

MonupuuupoBaHHbI Kpaxmal TPUMEHSAIOT MPH H3TOTOBICHUH KEIEWHBIX
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W3JIeTTNH, MYYHBIX KOHJIUTEPCKHUX W3JETUH, OTIAEIOYHBIX MMONMy(haOpuKaToB THIIA
KPEMOB, B KQUECTBE 3aryCTUTENICH U CTaOUIIN3aTOPOB JIJII COYCOB, MOPOXKEHOTO U JIp.
KpaxMaonpoayKT co CTpyKTypoOM, Mo 100HON 00pa3yroleics Mpy BhINIEUYKE XJjieoa,
MOJy4aroT B PE3YJbTaTE€ HECKOJbKHMX IMKJIOB 3aMOPAKMBAHUS U OTTaMBAHUSA
KpaxMaJdbHOW  JHUCIEPCHUH, TIPH OTOM  OOpasyeTcss TMOPHCTBIA  Kpaxmad,
HEPACTBOPUMBIM B XOJOAHOM Boxe. IlIpuMeHSIOT ero mociie NpONUTHIBAHUS
CHUPOIIaMH B KQUECTBE HAUMHKH JJIT KOH(PET.

Konmponwvnwie éonpocel k meme 11.
Kakue usmeHenus kpaxmana IpoucXOsT PU TEXHOJIOTUYECKOH 00paboTKe.
Omnwumurre nponecc HabyxaHus U KiIelcTepu3auy Kpaxmania.
Perporpananus kpaxmana.
@epMEHTATUBHBIN THAPOIN3 Kpaxmaa.

ok wWwhE

Yro BKIIOYAET B ce0s MOHATHE «MOIUDUKALIMA KpaxMasay?

Tema 12. CTpyKTYpHO - PYHKIHMOHAJbHbIE CBOWCTBA MOJIUCAXAPUI0B B
NUIIEBBIX NPOIYKTAX

ACCOPTUMEHT  MOJIMCAXAPUAHBIX  CTPYKTypooOpa3oBareieil OOMpeH U
MOCTOSTHHO ~ TIOMIOJIHSETCS  Ojarojapsi TOWCKY HOBBIX HMCTOYHHKOB  BBIJCIICHHS,
MOTU(UKAIIMA  W3BECTHBIX THUAPOKOJUIONWAOB  (DU3HUYECKUMH, XUMHUYECKUMH |
(hepMEeHTaTUBHBIMH METOJAMH, KYJIbTUBUPOBAHUIO MUKPOOPTAaHH3MOB-TIPOTyIICHTOB.

CrtpykrypooOpa3oBaTesim - BEIIECTBA, H3MEHSIONME KOHCHUCTEHIIMIO
MUTIEBBIX MIPOTYKTOB (3arycrurenm, xKele- u CTyiHeoOpa3oBaTey,
NIEHOO0PAa30BaTEIH, SMYJILIaTOPbI, CTAOMIM3aTOPBI, IFICHKOOOPa30BaTEIIH T.11.).

CtpykTypooOpazoBarend  BHOCST JUIsl  3arylieHHs, HOMYJbTHPOBAHUS,
BOJIOYACPKaHUS, TICHOOOpa30BaHus, (PIIOKYIISIUN, CUIEMEHTAIINHN, PEIOTBPAILICHHUS
CHUHEpe3uca, WHTHOMPOBAHMSA KPHCTALIM3AlMM W  YEPCTBJICHUSA, Jera3alluw,
KOAQJIECUECHIINHU | T.]I.

[To ucToYHMKAM BBIZICICHUS PA3IUYAIOT CTPYKTYpOOOpa30BaTEN YKHBOTHOTO,
PaCTUTENBHOTO U MUKPOOUOJIOTHUECKOTO MPOUCXOKIACHUS.

CtpykTypooOpa3oBaTeii MOTYT OBITh HATypajdbHBIMH, OMOCHUHTETUYECKHMH,
MOAU(PUITUPOBAHHBIMU, CHHTETUIECKUMU.

CtpykTypooOpa3zoBarenu, cojaep)Kaluecs B CBIPbE KUBOTHOTO  HJIU
PaCTUTEIHHOTO TIPOUCXOXKICHUS, OTHOCITCS K TPYMIe HaTypalbHBIX. HarypanbHbIe,
B CBOIO Ouepenb, NEIITCS Ha DKCCYAAThl, BOJOPOCIEBBIE CyXHE€ OSKCTPAKTHl H
MOPOIIIKK, TOJIy4aeMble M3 CeMsH pacTeHuil. K sKkccymaTtaM OTHOCSTCS CMOJIBI,
BBIICIISIEMbIC PACTECHUSIMU: TyMMHApaOWK, CMOJIa TaTTH, CMOJia Kapas. DKCTPaKThI,
MOJIy9aeMbI€ W3 MOPCKHUX BOJOPOCIEH, MPEACTaBIEHBI arap-arapom, arapoujioM,
aIbTMHATAMH, KappareHaHamH, dypriemapaHoM. K HATyPaJIbHBIM
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CTPYKTYypOOOpa3oBaTemsiM, MOTy4aeMbIM W3 3€pEH M IUJIOJIOB PACTEHUH, OTHOCITCS
Kpaxmaiibl (U3 MIIEHUIIbI, KyKYypy3bl, KapTodeis, Tanuoka, pxku), apaduKoraiakTas,

TICKTHHBI.
bruocunTeTHUYCCKHE THJIPOKOJITIOU B (Onoxame;u) - 3TO
CTPYKTYpOOOpa3oBaTen MUKPOOHUOIOTHIECKOTO IPOUCXOXKICHUS. Onn

NPECTABJICHBI CIEIYIOIMIMMH TOJIMCAaXapuAaMH: KCaHTaH, paM3aH, BeJaH, TelljlaH,
Kepkorens R, neBaH, AeKcTpaH, Kyp/UiaH.

['pynmy  MomudUUIMPOBAHHBIX  CTPYKTypooOpazoBaTeliel  COCTaBISIOT:
MPOU3BOJHBIE  IEJUTIONO3bI  (KapOOKCHUMETHIILEIUTION03a,  METWIIIEIII0I03a,
OKCHIIPOTIMJILIEIUIION03A, OKCHATWIILIEIITION032), IPOU3BOJIHBIC Kpaxmasna
(oxcunponuiIkpaxmai, KapOOKCUMETHJIKpaxMai), MPOU3BOAHBIC XUTHHA (XHUTO3aH),
MIPOU3BO/IHBIEC aJIbTUHATOB (MPOMUJICH albIUHAT), IEKTUH C HEOOBIINM COJIECPIKAHHEM
METOKCWJIBHBIX  TPYnm, okcumpornwia Tyap. K CHHTETHYECKHM  OTHOCATCS
METWJIBHHUJIOBBIA 3(QUp MaJCHMHOBOTO AaHTUIPHUIA, TOJMBUHIIOBBIA  CIHUPT,
MOJIUATHIICH-TIIUKOJIb TTOJIMMEPHI.

Cmyouneobpazosamenu - 3TO BELIECTBA (arap-arap, COJM ajJbI'MHOBBIX KUCIOT,
KappareHaHbl, U [Ip.), CHOCOOHbIE (HOPMHUPOBATH NHPU OIPENEICHHBIX YCIOBUSIX
(KOHILIEHTpalMsl, TeMIEpaTypa U Ap.) TPEXMEPHbIE CTPYKTYPbI I'ejlsi, OTHOCSAIIUECS K
KOHICHCAIIMOHHO - KPUCTAITN3aIIMOHHBIM HETHKCOTPOITHBIM CTPYKTYPaM.

3aeycmumenu — BemiecTBa (MUKPOKPUCTAIUTMYECKAS IIEJUTIOI03a U MPOCTHIC
a(Upbl MEJUIIONI03bI), 00pa3yrolue B BOJE BBICOKOBSI3KME pacTBOpbI. llpudem c
MOBBIIIICHHEM KOHIIGHTPAIIMM pPacTBOPOB WX BA3KOCTh BO3pacTaeT, W TIpH
OTpE/IeNICHHBIX 3HAYEHUSIX CTPYKTYpa CUCTEMbI MOXKET MEPENUTH U3 KOAryJIslUOHHON
B KOH/ICHCAllMOHHO-KPUCTAIITN3AIUOHHYIO. 310 3HAYUT, 4TO BCE
CTyAHeoOpa3oBaTea MOTYT ObITh 3arycturensiMu. Hampumep, KappareHaHsl,
UCIIOJIb3yeMble JUIsI U3MEHEHMsI PEOJIOTUYECKUX CBOWCTB MPOJYKTOB IHUTAaHUS B
3aBHCHUMOCTH OT JIO3UPOBKH U YCJIOBHUU MOTYT OOpa30BBIBATH BCE MPOMEKYTOUHBIC
CTaJINU TIOTYYEHHOU CTPYKTYPHI - OT CIa0BIX THKCOTPOHIBIX IO CTPYKTYPHI TeJIsl.

Omynveamopsl - BEUIECTBA, YMEHBIIAIOUIUE MOBEPXHOCTHOE HATSHKEHUE U
CrocOOHBIE 00pa30BBIBATH aJICOPOLIMOHHBIE CJIOM Ha TpaHulle paszzaena das.
OMynbraTopbl MOXKHO pas3eliuTh Ha JBE TPYMIMbI: IepBas - BEILIECTBA, KOTOpHIE
CIIOCOOCTBYIOT ~ OMYJIbTUPOBAHUIO, O0pa3yloT aJICOpOIMOHHBIE CJIOM, HO HE
(bOpMUPYIOT CTPYKTYPHBIE CETKHU TeJisl WM XOTs Obl €€ 3JIEMEHTHI, T.€. He 00JIaJatoT
¢ dekTomM crymeHus (JIeUUTUH, XUPHbIE KHUCIOTBI MU WX COJM W Jp.); BTOpas -
AMYJILraTOPhl - BEICOKOMOJIEKYJIIPHBbIE OBEPXHOCTHO-aKTHBHBIE BellecTBa (BIIAB),
CIIOCOOHBIE Ha BHEIIHEW MOBEPXHOCTU KarejeK >Khpa 0Opa30BbIBATH KOJIOUIHBIC
a7IcOpOIIMOHHBIE CIIOM, a B HEMPEpbIBHOU (pase (hopMUPOBATH CTPYKTYPHYIO CETKY
resns. [lostomy smynbratopel BITAB 0ZHOBpEMEHHO SBISIOTCA M 3aryCTUTEISIMU
(ckenaTuH, anbrUHAT, SIMYHBIM Oemok W ap.). OAHAKO BBICOKOMOJIEKYJISPHBIC
COeIUHEHMsI, 00pa3ylolue Telld, HO He SBISIOIIUECS MOBEPXHOCTHO-aKTUBHBIMU
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BEIIECTBAMU, CTAOMIM3UPOBATH IMYJIbCUU HE MOTYT.

Ilenoobpaszoeamenu - 3TO BEIIECTBA, CIIOCOOHBIE OOpPA30BBIBAThH 3ALUTHHIC
a7icopOLIMOHHBIE CJIOM HA MOBEPXHOCTU pa3jielia XKUAKOW U razoodpasHoi ¢a3. Onu
BBINOJHSIOT J1B€ (P)YHKLIMU: NMPU JUCIEPTUPOBAHUU ra3a B JKUIKOCTU CIIOCOOCTBYIOT
0o0pa30BaHUIO MEHBI W 00ECIEUMBAIOT YCTOMYMBOCTHh CTPYKTYpbl mocienaHeil. Kak
IIPABUJIO, AMYJIBraTOPhl SABJISIOTCA M MEHOOOPA30BaTENSIMU, JIy4lIUE U3 KOTOPBIX -
Oenku.

Ceazyiowue éewjecmaa, UM NUILEBbIE K€U, 001aJal0T BBICOKON are3MOHHOM
CIOCOOHOCTBIO IO OTHOUIEHHWIO K IOBEPXHOCTH YACTHI] IMUUIEBBIX IMPOIYKTOB H
Onmarogapss 3TOMY CBSI3BIBAIOT HX B eauHoe Iuenoe. Haubonee TUnUYHBIMU
IpeICTaBUTENIAMU CBSA3YIOLIUX BEIIECTB SABJIIOTCS XHUTO3aH,
KapOOKCUMETUIILEIIIIONI03a, TOHKO U3MEIbUCHHAs MbIILIEYHAs! TKaHb PhHIObI.

IInenxoobpazoeamenu - BRICOKOMOJIEKYJISIPHBIE BEIIECTBA, PACTBOPBI KOTOPBIX,
o0nazasi COOTBETCTBYIOIIEW BS3KOCTbIO W ajre3uerd, npu (HOPMHUPOBAHUM YEPE3
¢bunbepsl 3a1aHHOTO Tpoduiid PukcUpyroTcs B BUAE IUIEHOK. [l ¢popMupoBanus
IUICHOK PUMEHSIOT J1Ba METOJA: CyXOH, OCHOBAHHBII Ha UCHApPEHUU PACTBOPUTEIS,
U MOKpBIM, IpU KOTOPOM (pUKCalMIO IJICHKHA HPOBOJAAT B OCAaIUTENIbHON BaHHE. B
NUIIEBOM TEXHOJOIMM B KayecTBE IUIEHKOOOpa3zoBaTesied HIMPOKO MPUMEHSIOT
KEJIaTUH U allbTMHAT HATPUS.

W3 npuBeeHHBIX BBIIIE JTaHHBIX CIEIYET, YTO OJIHA CTPYKTypooOpa3zoBaTesu
MPOSIBIISIIOT MHOTO(YHKIIMOHAJIBHOCTh CBOMCTB; NMPUMEHEHHE APYTHMX BO3MOKHO
TOJIBKO B OJTHOM WJIA JBYX HalpaBJICHUSX.

Koumponwvnwvie éonpocwt k meme 12.

1. CtpykTypHO-()YHKIIMOHAIIbHBIE CBOMCTBA MOJIMCAXAPHUJIOB B MHUIIEBHIX
MPOAYKTax.

2. Kak paznuuaroTcsi CTpyKTypooOpa3oBaTesid o HICTOYHUKY BbIIEJICHUS.

3. Kak paznmuuarorcs cTpyKTypooOpa3oBaTesy Mo Croco0y MoJTydeHusI.

4. HazoBure BeliecTBa, BXOAIIME B TPyNy MOAUGMUIIUPOBAHHBIX
CTPYKTYpOOOpa3oBaTeeH.

5. Knaccudunmpyiite cTpykTyp0ooOpa3oBaTeny mo mposiBIsSIEMbIM CBONCTBAM.

Tema 13. bejiku nuineBbIX NPOIYKTOB

Beaxamm, win OenkoBBIMH BelllecTBaMHu (IIPOTEMHAMHU, OT TIped. protas -
NePBbIM, BaKHEWINMI), HA3bIBAIOT BBICOKOMOJICKYJISIPHBIE (MOJEKYJsApHas macca
Bappupyer oT 5-10 Teic 10 | MAH M OoJsiee) MPUPOAHBIE MOJUMEPHI, MOJIEKYJIBI
KOTOPBIX TOCTPOEHBI U3 OCTATKOB aMHUHOKHCIIOT. UHCIIO MOCIENHUX OY€Hb CUIIHHO
KOJIEOJIETCSl ¥ MHOT/Ia JOCTUTaeT HECKOJbKNX Thics Y. Kaxkab1ii OeJlok 001agaeT CBOeH,
MPUCYIIEH eMy TIOCTIEA0BATEIHLHOCTHIO PACTIONOKEHUSI aMUHOKHUCIOTHBIX OCTaTKOB.
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KadectBo O€nkoB ompenensieT CBOK YCBOSIEMOCTh (mopKHO ObiTh 100 T
0enkoB, B ToM uuciie 70 T OElKOB KUBOTHOTO INpoucXoxaeHus). Heodxoanmbim
YCIIOBUEM SIBJISIETCS HATMUKE B OEJIKaX HE3aMEHUMBIX AMUHOKHUCIIOT.

BeJsiku M0OJIOYHBIX NPOAYKTOB. MOJIOYHBIE IPOAYKTHI SIBJISIFOTCS IPEKPACHBIM
UCTOYHUKOM TIOJHOILICHHBIX O€iIKOB. BaXXHbIM HMCTOYHHKOM THTaHUS SBIAETCS
MOJIOKO. benku Mojoka - co3maHHBIE NPUPOAONW O€nkd i BCKapMIIMBaHUSA
MOTOMCTBA, 00JIaZAal0T BBICOKOW YCBOSIEMOCTHIO M 4YAaCTO MPUHHUMAIOTCS 3a Hieal
nosiHoLIeHHOTO Oenka. Coaep)kaHue HEe3aMEHHMBIX aMHHOKHCIIOT B OelKax MOJIOKa
OYEHb OJIM3KO K ONTUMAJILHOMY.

Conepxxanue Oenka B Mojoke 3-4 %. B Mosjoke Oenku NpefcTaBlICHBI:
KazeuHoM (2,5-3 %), nakroansoymunom (0,5-1 %), nakrornodymuaom (0,1 %).

Paznmuuaror nBe (pakuuu OeIKOB MoJIOKa: Ka3enH ((ppakuuu Oeika, KOTOpble
BBINQIAIOT MpU MOAKUCIEHUH Mojoka a0 pH 4,6) u ceiBopoTouHble Oenku (mpu
MOJIKMCIICHUH OCTAIOTCSI B PACTBOPEHHOM COCTOSIHUN ).

Coneprxanue 6€KOB B MOJIOYHBIX MPOAYKTaX

[Iponyxr benox IIponyxkr benox
Mounoko macrepuzoBannoe | 2,8-3,0 | Kedup 2,8-4,3
CauBkn 2,5-3,0 I7lorypT 58,0
CwMmerana 2,4-3,0 | Psoxenka 3,0
TBOpOT XUPHBII 14,0 | Macno cauBo4YHOE 0,5
TBOpOTr HEXKUPHBIN 18,0 | Ceip TBEpaBII 23,0-30,0

Kazenn oOnagaeT yHMKanbHOW CTaOMIIBHOCTBIO: OH HE JACHATYpPUPYETCs MpHU
HarpeBanuu 10 100 °C. CBepTbiBaHUE Ka3erHa HAOIIOAETCS TOJIBKO MPU KUTISTYCHUU
OKOJIO 5 4acoB, IpH CUJILHOM MOJKHCIICHUH (''ckucanue" MOJoKa) WK MPU IEUCTBUU
CBIUYKHOTO (hepmeHTa. [[pyrue 6eaKu MoJIoka MEHee YCTONYHBHI.

Kazenn mmeeT OTHOCHTENEHO BBICOKOE COJIEPIKaHKE MPOJIMHA M OKCHUITPOJIUHA,
MOJIEKYJIBI KOTOPBIX MPEACTABIISIIOT COOO0H KECTKUE 3BEHBS B MOJIUTICTITUTHOM TIETTH U
MEUIAIOT CMHUPAIN3alUUd Ka3enHa. JTO 00ECHeYMBAET €r0 OTHOCUTENIBHO BBICOKYIO
YCTOWYUBOCTH K KOATyJISIIHH.

Kazeunsl coctaBisitor B cpegHeM 79 % oOiero copepkanusi 0einKka, 0CTaabHOE
- ChIBOpOTOYHbIe Oenku. Ka3ewmHbl W CHIBOPOTOUYHBIE OEITKH OTIMYAIOTCS TI0
aMUHOKHUCJIOTHOMY cOCTaBy. ChIBOPOTOUHBIE O€JIKM conepkaT OOoJbIliee KOJIMIECTBO
BOXHON KHCJIOTBI - ITUCTHHA, B TO BpPEeMS KaK Ka3eWH COJEPKHUT OOJbIIe
TJIyTAMHUHOBOM KHCJIOTHI.

B ckBallleHHOM MOJIOKE MPU HArpeBaHUM MPOUCXOAUT CBEPTHIBAHUE KAa3enHA U
paszzneneHue cucTeMbl Ha JBe (pakuuu: CBEPHYBIIMICS KazeuH (TBOPOT) U
CBIBOPOTKY.

B mpoTuBOMOI0KHOCTE Ka3euHy apyrue Gppakiiud MOJIOKa MEHEE YCTOWYNBEI.
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[Tpu narpeBanuu momoka yxe npu 60 °C anpO0yMHHBI HAUHMHAIOT JIC€HATYPUPOBATHCA,
CBEPTHIBAThCS M OCEAaTh Ha JHO MocyAbl. [103TOMy MOJIOKO Tak JIETKO MPUrOpaeT
npu kunsyeHuu. [lienka, oOpa3zyromiasicss NpU KUISTYEHUU MOJIOKA, COCTOUT U3
JIEHATYpUPOBAHHOTO Ka3enHa, >KUPOB, coequHeHul dhocdopa, Kamblus U Jp.

Kazenn umeer 0oibllIoe 3HaYEHUE KaK MHILEBOM NPOIYKT, SBISISICH TJIABHON
COCTaBHOM YacThI0 TBOPOTra U ChIpa. JTO TMOJHOIEHHBIN OEJOK, CoJepKalluii Bce
HEO0OXOIMMBIEC OpPTraHU3MY aMUHOKHCIIOTHI; B €70 COCTaB BXOAUT (ocdop.

[MumeBass EeHHOCTH Xjie0a HEBBICOKA, MOCKOIbKY aMHUHOKHCIOTHBIA COCTaB
OcnkoB He cOamaHcupoBaH u3-3a jaeduinura jgusuHa (2 mr Ha 100 T x7e6a),
TpunTodaHa, MeTHOHUHA. JIJ1s1 MOBBINICHUS [IEHHOCTH XJie0a, B TOM YHUCIEe OCIKOBOM
(comepkanue Oenka B Myke 7-10 %), W Hamuuusi KaJblUs BBOISTCS MOJIOYHBIC
MIPOTYKTHI.

Beakn s W SIMYHBIX NPOAYKTOB. JIJIsI TIPUTOTOBJICHHS] THUIICBBIX
MPOAYKTOB HCHOJIB3YIOT TOJBKO KypHHBIE dilla. Sillla BOAOIUIABAIOLICH MTHIIBI
(YTKH, TyCH) MCHOJIb30BAaTh HE Pa3peIIaeTCs, TaK KaK OHU MPEACTAaBISIOT 0COOYIO
OMMACHOCTh  JUIA  4YelioOBeKa B  KAauyeCTBE  HCTOYHHMKA  CAJIbMOHEJUIE3HBIX
TOKCUKOUH(EKIIUH.

Kpowme sttt nepepabaThiBacTCsi METaHXK, SUYHBIN MTOPOIIIOK.

Siiua ABAsSI0TCS UCTOYHUKOM MOJHOIEHHBIX U JIETKOYCBOSIEMBIX O€JIKOB.

Conepxanue CB=26 % B siiue. Kypunsie siina coaepxar B cpeaaem 12,7 %
npoTeruHOB. [IpoTenHbI AUl OJHOLIEHHBI, KOJIUYECTBO HE3aMEHUMBIX aMUHOKHUCIIOT
B HUX OJM3KO K onTUMaJbHOMY. OCHOBHYIO HacTh OE€IKOBBIX BEIIECTB O€Ka SHIl
COCTABJIAIOT albOYMUHBL: oBambOyMuH (60-70 %), koHanpOymuu (10-15 %);
rnukonpoTenabl: oBomykoua (10-14 %), aBumun (0,05-0,1 %), muzomum (3 %).
Kpome toro, B Oenke COAEpKUTCS OBOTJIOOYJIMH W HEKOTOphle napyrue Oenku. B
KENTKaX SUIl TMPUCYTCTBYIOT (pochomnporennbr (BUTeMH, TWBETHH, (HOodUTHH),
coJieprKalllie B pazIMuHbIX KoiumdecTBax (ochop. KommyecTBeHHO mnpeobnamaet
ButeuinH (1 % docdopa), koTophlii yacTuuHO cBsA3aH ¢ (dochoTuaamu, odpasys
JUNOBUTEIUIMH. benkoBble BellecTBa JKEJITKA B OCHOBHOM  IIPEJICTABIICHBI
dbochonporennamu (%): BUTCIUIMH - CBBIIIE 78; MUBETHH - OKOJIO 24; (POCBUTHH -
OKOJIO 9; KOHamkOyMHH W OBaJbOYMHUH - clefbl. benku jKentka He SBISIOTCS
OJTHOPOJHBIMU Y KaXKIBIA U3 HUX MOXKET OBITh pa3/iesieH Ha HECKOJIBKO (hpaKIInid.

CooTHoOIlIEHWEe aMUHOKUCIOT B O€JKax SUYHBIX MPOAYKTOB OJU3KO K
UJeanbHOMY.

[leHHOCTh JTUMUIOB siflla 00YCJIOBJIEHA OJIATONPUATHBIM >KMPHO-KHUCIOTHBIM
COCTAaBOM (OJIEMHOBAs, apaXHUI0HOBAs, JIMHOJIEBAsA, TMHOJIEHOBAsI KUCIIOThI) U

benok u »kenTok siilla mpeAcTaBiIsAOT cOO0M KOHIIEHTpUpPOBaHHbIE 301u. [lpu
TEIUIOBOM 00paboOTKe SUIl B pe3ysbTaTe JACHATypallid U TOT U JPYro Koaryiupyer,
IpeBpallascb B Te€ld, YACPKUBAIOUIME BCIO COAEPKALLYIOCS B HHUX BO.Y.
MexaHn4eckne CBOWCTBA CBEPHYBIIHUXCS OCJIKOB WCIOIB3YIOT ISl CBSI3BIBAHUS
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MUILEBBIX MaCC.

Sitno, pa3BesieHHOE MOJIOKOM WJIM BOJIOM, 0Opa3yeT MeHee MIIOTHBIE CTY/HHU.
OTO NaeT BO3MOXHOCTh MOJy4yaTh SIMYHBIE OJ10Jja OYEHb HEXHOW KOHCHUCTEHIIUU
(oMIieTsl, sinyHas Kamika). J{is nosydenust omseToB 00biuyHO OepyT Ha 40-50 T siina
15 r monoka.

NHorga npu  juTeNnbHOM  Bapke  siMll  HAOMIOAAeTCsl  MOTEMHEHUE
MIOBEPXHOCTHOT'O CJI0S JKeNTKa. OOBICHAETCS 3TO TEM, YTO B OEJKE SIUL COAEPIKATCA
cepocojiepKalue aMUHOKUCIOTHI (IUCTUH, IIUCTEUH, METHOHUH), OT KOTOPBIX MpPH
HarpeBaHUM OTIHIEIUIIETCs cepoBojopoa. Conepkamiuecss B SKEITKE COETUHEHUs
xKele3a 00pasyloT C CEpOBOIOPOIOM TEMHOOKPALLIEHHBIE CYIb(U/IBI.

YMEHBIINTh TOTEMHEHHE MOBEPXHOCTH KEJITKA MOKHO, TOTPY3HB U0 Cpa3y
K€ MOcJe BapKu B XOJIOAHYIO Boay. IIpu 3ToM naBiieHune BO3ayXa MOJ CKOPIIyHOM
CHUYKAETCSl U CEpOBOIOPO1 TUPPYyHANPYET K TOBEPXHOCTH SIHIIA.

Benxu 3epHa n 6000BbIX KYJbTYP. OCHOBHYIO JTOJIFO PACTUTEIBHBIX OEJIKOB
COCTaBJISIIOT MposiaMuHbl. OHU pacTBOpUMBI B cnupte. Bosio- U cosiepacTBOPUMBIX
OEJTKOB B PACTUTENBHBIX O€JIKaX CONEPIKUTCS MaJIo.

[lepBas rpynma OenkoB 3epHa - TNMaauHBI, coctaBiser 35-40 % or Bcex
oenkoB. Bropas rpynma GenkoB 3epHa - rirorenuHbl (28-38 % ot oOmiel macchl
OEJIKOB).

Kpome 3THx 0enkoB, B 3epHE BCTpEUAIOTCs albOyMUHBI, HAIPUMED, JEUKO3UH
(5 %), TnoOynuab! (12-13 %) u HepactBopuMbIe O6enku (8-10 %).

benku KMBOTHBIX MPOAYKTOB MO CPAaBHEHUIO C O€JIKaMHM 3€pHa CojJepKaT
ropaszo OoJibllle HE3aMEHUMBIX AMHUHOKUCIOT. Tak, B MOJOKE M MOJOYHBIX
NpoAyKTax He omymaercs naedunura nusuHa. Her nedunmra He3aMeHUMBIX
AMUHOKHCIIOT B TOBSIIMHE, CBUHMHE, MOYKAX, CEpAIE, S3bIKe M APYIHMX MSICHBIX
MPOTYKTaX.

Kpome Toro, pactutenbubie Oenku xyxe ycBauBaroTcs (Ha 70-80 %). benku
JKe Msica, phIObI, U1, MOJIOKa ycBauBaroTcs Ha 95-96 %.

Takum oOpaszom, Oe0K 3epHa SBISETCS HEMOJHOLECHHBIM. [ToaTOMYy muIeBbIe
MPOIYKTH W3 3€pHa OOBIYHO OOOTaIarT JHO0 HCKYCCTBEHHBIM J00aBIICHUEM
JU3UHA, 700 M00aBJICHWEM MYTaHHBIX COPTOB TMIIEHUIIBI C TOBBIIIICHHBIM
COJIEp’KaHUEM JIM3HUHA.

XopomuM HCTOYHUKOM Oenlka sIBIeTCS cosi, ropoX, ¢aconb. bmoga w3
daconu - BaXKHBIM HMCTOYHMK JEIIEBOro Oeika. B oTiauyme OoT MHOTHUX ApYyrux
PaCTUTENBHBIX IPOIYKTOB O€NIKHU (pacosiv HeAe(DUIUTHBI MO JTU3UHY.

Hanbonee OoraTeiMu IO coAepKaHUIO OelKa SBISIOTCA CoeBble 000bI. OHU
natoT 3500 kr 6enka ¢ 1 ra B roa. BolnOKHUCTBIN M TEKCTypUPOBaaUblii OUUIIICHHBIH
O€eJIOK HUCIIONIb3YIOT B COCTaBe 3aMeHHTeNel Msca. JJo0aBku cOeBOM MYKH UCIIONIB3YIOT
B XJIEOOTEUEHUH, MPU HTOM YIYUIIAIOTCS CBOMCTBA KJICHKOBUHBI U OOBEMHBIN
BBIXO/I. MICIIONIB3YIOT TakKe COeBOE MOJIOKO B KQ4E€CTBE I0OABKH K KOPOBHEMY MaCITy.
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[Tpu 3amaumBanny 6000B U KPYI WM 3aMEIIMBAHUN T€CTa OEIKU TOTJIOMAI0T
BIary u HaOyxatot. [Ipu TemioBoit o6paboTke 1o JocTh)eHuro Temmeparypsl 50-70
OC malyxmme OeNku JEHATYPHPYIOT, CBEPTHIBAIOTCS M BHIIPECCOBBIBAIOT
MOTJIOMIEHHYI0O MMHU BJary, KOTOpass HE TepseTrcss B OKPYXKAaIOIIyI0 cpeny, a
CBSI3BIBACTCS KIJICHCTEPUIYIOMIMMCS KPaxMaioM.

JUTMTETbHOCTh TEIUIOBOM 00pabOTKH, COXPaHHOCTh (OPMBI, LEIOCTHOCTD
3epeH KPyI W OOOOBBIX 3aBHCHUT OT TOJIIUHBI KJIETOYHBIX CTECHOK. 3HAUYHMTEIIbHAS
TOJIIIMHA KJIETOYHBIX CTEHOK Y TIEPJIOBKH, HMMEIONIEH TPOYHYI CTPYKTYpPY, B
pe3yibTaTe OHAa MEJIJICHHO MOIJIONIAET Biary u TpeOyeT OoJiee JIUTETbHON TerI0BOM
00paboTKH.

JIJist yckopeHusl Tipoliecca TPOHUKHOBEHUS BJIard B IIEHTPAJIbHBIC YaCTU 3€pHE
Kpyll MX ClIeqyeT 3aMauyuBaTh B TEMJIOW BOJAE WM TMOABEPraTh OTIEKKE IOCHE
npoMbiBaHus. [Ipy 3amadnBaHWM Bilara IMOTJIONIACTCS TOJMCAaXapUIaMH KJIETOYHBIX
CTEHOK, W OHHM TMpHU TEIUIOBOM 00paboTKe OBICTPO Pa3pPBIXJISIIOTCS, COKpallas
IPOAOHKUTEIHFHOCTD BapKH.

TeroBast o0paboTka MPUBOAUT K MOTEPE A30THUCTHIX BEIIECTB, B TEPBYIO
ouepe/ib He3aMeHUMBIX aMUHOKUCTOT (10-12 %), ynyumiaeT (B 2 pa3za) yCBOSIEMOCTb
OEJIKOB, 10 CPABHEHUIO C CHIPHIMU PACTUTEILHBIMU MTPOTYKTAMHU.

Conepxanue O€IKOB B OBOIIax, miogax ppykrax, srogax — 1-3 % (monoBuna
U3 HUX — CTPYKTypHBIE DJIEMEHTBHI MeMOpaH, sIep, PacCTUTEIBHBIX KIIETOK,
IIUTOILIa3MBl).

[Ipu TenoBoit 00paboTKe 0K MEMOPAH IEHATYPUPYIOT, YTO MPUBOAUT K UX
pa3pylICeHUIO ¥ YCUJICHUI0 TU(Py3uu BEIIECTB KIETOYHOTO COKAa B OKPYXKAIOIIYIO
cpeny.

benku HaxomsTcs B KOMIUIEKCE C YrieBOAAMH, JUNUAAMH W JIPYTUMHU
COeMMHECHUSAMH. B omHMX mpomykTax OENKM HaXOIATCA B BHUAEC CyXHX Trejiei, B
JIPYTUX — B TUAPOJIM30BAHHOM COCTOSTHUMU.

benku MACHBIX TPOIYKTOB B IEPBOHAYAIIBHOM COCTOSTHMHM OOBOTHCHBI.

Koumponwnwie eonpocwvt k meme 13.
1. JlaWiTe XapaKTepUCTUKY OEIKaM MOJIOYHBIX TTPOTYKTOB.
2. JlaifTe XxapakTEepUCTHKY OeTKaM SIUI] M STYHBIX MMPOTYKTOB.
3. JlaifTe xapakTepuCTHKy OemkaM 3epHa U 000OBBIX KYJIBTYD.

Tema 14. TexHoJ0oru4ecKmne CBOCTBAa 0€JIKOB
PacTtBopumocTh 0ejikoB. PacTBOpUMOCTh OENKOB 3aBUCHUT OT WX COCTaBa,

CTPYKTYpHI, pH — cpenbl, KoJaudecTBa U IpUpObl coseld u Apyrux ¢pakropoB. OnHU U
T€ € COJIU CIIOCOOHBI MOBBIIATH PACTBOPUMOCTH OJHUX U CHUXKATh PACTBOPUMOCTD
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Ipyrux OenkoB. PacTBOPUMOCTH Takke 3aBHUCHUT OT CIOCO0A M PEXMMa BBIJCIICHHUS
OEJIKOB, CYIIKH, XpPAaHEHUS.

PacTBOpUMOCTh OMNpenensoT Mpexae ApYruX (PYyHKIMOHAIbHBIX CBOMCTB U
HIMPOKO HCIHOJIB3YIOT KakK TIEePBUYHBIM TMOKa3aTelb KauecTBa IMHUIIEBOrO Oelka.
PactBopuMOCTh 00ycCHaBIMBAET PEOJIOTHUECKUE W Jpyrue (PU3NKO-XUMHUYCCKHEC
MOKa3aTeNd OCIOKCOAEPIKAMINX MUIIEBBIX CUCTEM.

[ToBbIIEHWE  pAacTBOPUMOCTH  Oenka  ONarompusiTHO Ui YBEIUYCHUS
YCTOMYMBOCTH CTAOWIM3UPYEMBIX UM SMYJIbCHH M TICH, HO HEOJArOmpUSTHO IS
TE€CTOOOPa3HbIX CBOMCTB OEJIKOBBIX CYCHEH3UM U COPOLIMU UMU KUPOB.

PacTtBopuMOCTh Hallle XapakTEepU3YOT KoIpguuyuenmom (unoexcom)
pacmeopumozo azoma (KPA) vnu koagppuyuenmom (unoexkcom) oucnepzupyemozo
oenxka (K/Ib). Ilpu KPA omnpenensior konudecTBO azora (B % oT oOiero
conepxkanusi), npu KJIb — komuuectBo Oenka (B % oOT oOIIero cojaepkaHusi),
MIEPEIIC/IIIETO B PACTBOP MPH KOHTPOIHPYEMBIX YCIIOBHSIX PACTBOPCHHUSI.

Craduiam3anusi meH W 3MYJbCUM. [IOBEpXHOCTHO — aKTHMBHBIE CBOWMCTBA
Oenka, ero MOBEJCHUE Ha IMOBEPXHOCTU pazzena ¢a3 (Bojg — Macjo, BoAa - Tras)
UMEIOT OOJIBIIOE MPAKTHYECKOE 3HAYCHUE TMPHU TMOJYYCHUH MUIIEBBIX dMYJIbCUU U
neH. benku SABIAIOTCS CcTa0MiIM3aTOpaMM M OMYJBraToOpaMu TIPU TOJYYCHHUH
TPaJAWIIMOHHBIX W HOBBIX (opM mumu. [lumessie OeroKcomepkaimme SMYJIbCHH
UTPAIOT BAXXHYIO POJIb MPH MPOU3BOCTBE aHAJIOTOB MOJIOYHX U KOMOWHHUPOBAHHBIX
MSCHBIX TIPOJIYKTOB, CajaTHBIX 3alpaBOK, COYCOB W T.JA. bEIKOBBIC TICHBI
UCITOJIB3YIOTCS TIPU TIPOU3BOJICTBE KPEMOB, MOPOKEHHOTO, B3OMBHBIX KOHAUTEPCKUX
W3JIeTTUH, BBIMIEUEHHBIX MYYHBIX KOHIUTEPCKUX U3JCIHUMA U T.1.

B cooTtBercTBUM C pa3sHOOOpa3ueM CIOCOOOB MOMYYEHUS SMYJIbCHH U TIEH
CIIOCOOHOCTh Oe€liKa CTaOWIM3UPOBATh OSTU JHUCIEPCHBIE CHUCTEMbl 0003HAYaIOT
MHOXECTBOM TEPMHHOB (TMIEHOOOpa3yromiasi U AMYJbTUPYIONIas CHOCOOHOCTD,
B30MBAEMOCTh, A3PUPYEMOCTbH U T.I1.) U OIICHUBAIOT Pa3IUIHBIMA METOIaMHU.

JIist moJlydeHHsl TIEH UCTIONb3YI0T OENKM, a UMEHHO O€JIKM KypUHOTro SIa.
OHU cOCTOST U3 OBaIbOYMHUHA, KOTOPBIA MMEET CBOMCTBO XOPOILIO PacTBOPATHCS B
BOJIC, U3 OBOTJIOOYJIMHA, KOTOPBIN BBIMONHIET posib [IAB, u oBoMyImHa, KOTOPBIN
o0yaiaeT CBOWCTBOM MpUIaBaTh YCTOMUMBOCTh MOJTYYEHHON NIEHE.

Taxxe B kauecTBe EHOOOpa30BaTeIeH UCIOJIB3YIOT:

u] KpoBsiHOW anbOyMHH — 3TO BBICYIIEHHAs CHIBOPOTKA KPOBH, O0Jajaer

MEHBIIIEH MMEeHO00pa3yolel CroCOOHOCThIO, YeM OelioK. JIBe ¢ MOJIOBUHOM 4YacTu
KPOBSTHOTO ajbOyMUHA 3aMEHSIOT OJHY 4YacTh Oenka. KpoBsHoil anbOymuH
UCTIONB3YIOT TIPU TTPOU3BOJICTBE XaJBHI.

= Kenarun. Yewm Bblle B )KeIaTUHE COACPIKAHHUE TIIIOKO3BI, a HE TIIIOTHH,
TEM BBIIIE €ro TEeHOOOpa3yrolas CIOCOOHOCTh M HIDKE CTyJIHEOoOpasyromas
cnocobHocTh. Ilpum BBemeHum caxapa mneHooOpa3yrolas CIOCOOHOCTH >KeTaTHHA
CHIDKAEeTCSl.
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u] OKCTpakT MbUILHOTO KOpHs. B ero cocrtaB Bxonar canonunsl (ITAB),

uMerone OelnKoByl0 mpupoay. CamoHWHBI MBUIBHOTO UM COJIOJKOBOTO KOPHS
pa3pylalT KpacHbIE KPOBSHBIE TENbIAa. DKCTPAKT MBUIBHOTO KOPHS HMCIOJIB3YETCS
MIPU TIPOM3BOJICTBE XaJBBI , TaK KaK JIMIUALI CHUKAIOT MX pa3pyliaroliee JeiCcTBUE
JICUKOITUTOB..

Taxxke wuCMONB3YyIOT OEnKM MOJIOKa (Ka3ewH), OCNKU TPECKH, MsICO KHUTa,
MPOAYKTHI TUIPOJIN3a Ka3EHHA.

IumeBble 3MyJbcun. benku SBIASIOTCS XOPOIIMMHU —CTa0MIM3aTOpPaMHU
IMYJbCUM (Macio B BOJE), XOTA U Pa3IUYAIOTCS MO 3MYJIbIMPYIOLUIUM CBOMCTBAM.
benkn o0magaioT psAAOM NPEUMYIIECTB MO CPaBHEHUIO C HHU3KOMOJIEKYJISPHBIMU
IIOBEPXHOCTSIMU BEILIECTB.

[loBbIlIEHNE arperaTMBHOW YCTOMYMBOCTU Maciia B BOJAE OJaronpusTCTBYIOT
cieayronue GakTopsbl:

> (GbopMHpOBaHHE HA TOBEPXHOCTH JUCIEPCHBIX YACTHUI[ MPOYHOTO
aJICOPOLIMOHHOIO CJIOSl O€NKa, Wrparollero pojib CTPYKTYPHO — MEXaHHYECKOIro
Oapbepa, IPEnATCTBYIOLIET0 KOAJIECIICHIIMU Kaleb Macia;

»  TOBBIIICHUE BSI3KOCTU JUCIEPCUOHHON Cpeibl, BHI3BIBAIONICH CHIDKEHHUE
cKkopocTh KoanecueHuuu. C poCTOM BS3KOCTH JTUCIIEPCUOHHON CPEIbl 3aMeIIseTCs
pasnenenue (a3 >MyJIbCUN, Pa3IMYAIOIIUXCSA MO TJIOTHOCTH, MOJA JEHCTBUEM CHII
TaroreHus. [loBbIIIIEHNE BS3KOCTH JUCIEPCUOHHOW CpENbl dMYJIbCUU U YCUIICHHE
B3aMMOJICUCTBUSL MEXIY JAHUCIEPCHBIMU YaCTULAMHM TMO3BOJSIOT PEryJIupOoBaTh
pPEOJIOTUYECKHE  CBOWMCTBA  AMYJIbCHM W NEPEXOAUTb OT  CPAaBHUTEIBHO
HU3KOBSI3KOCTHBIX K THKCOTPOIHBIM U Tejie00pa3HbIM CHCTEMaM, KOTOPBIE MOXKHO
paccMaTpuBaTh Kak OEJIKOBbIE TeJIM, HAllOJHEHHbIE KaIlJIIMU Maca.

CBoiicTBa 0eJIKOBbIX cycneH3uil. benku B ¢opme CycreH3uil MIHPOKO
NPUMEHSIOTCS B KaueCTBE OOOTramaroIux J00aBOK, HAMOJHUTENEH U 3aryCcTUTeNen
KUIKAX THUIIEBBIX MPOJYKTOB, B KayeCTBE KOMIIOHEHTOB KOMOWHUPOBAHHBIX,
MOJIOYHBIX, MSICHBIX, TECTOBBIX W3JIE€IMN [JIsl TOJY4YEHUs aHaJoOroB, MAaIITETOB,
BBINICYEHHBIX U APYTUX MUIIEBBIX POTYKTOB.

CycneH3uu orpaHMue€HHO HaOyXalolMX YacTHI] OeIKa MOIy4aloT pa3IndHbIMU
cnocobamMu (BOJIHBIE ITUCHEPCHUU KOHIICHTPATOB M TECTypaToB Oeyka, Mpolecc
IIPOU3BOJCTBA KOTOPBIX BKIIIOYAET pPsJ ONEPALMHA, CHHKAIOIIHUX PaCTBOPHUMOCTH
Oenka: TepMmojeHaTrypauus, o00pabOTKa BOAHO-CIHMPTOBBIMU, IIETOYHBIMU U
KHCIIOTHO — COJIEBBIMU  pacTBOpPAMH, 3aMOpPAaXXMBAHHME, pa3MOpPaKUBAHUE).
Hcnonb3ytoT ocaxaeHue Oelika U3 pacTBOpa B MPOLIECCE MOTYyYEHHUS U30JISITOB MpPU
omnpenesieHHOW BenuuuHe pH, TemmepaTypbl, B NPUCYTCTBUU COJEH KalubUUsi U
MOJTy4YatoT U30JISITHI O€IKa C MOHWKEHHON pacTBOPUMOCTHIO.

Ha ¢ynknuonanbHble CBOMCTBA Oenka BIUSIOT OO0pa0OTKAa €ro 4YacTHIl
MOBEPXHOCTHO — AKTUBHBIMH BEIIECTBAMH U PETYJIUPOBAHUE YCIOBUM CYIIKH.

OyHKIMOHANBHBIE CBOWCTBA: CTENEHb HAOYyXaHUS YaCTHUI, COACpXKAHUE B HUX
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pacTBOpEHHOTO OenKa, aAre3MOHHbIE U KOT€M3MOHHBIE CBOMCTBA YaCTHUIl, UX CPEAHHE
pasMephl U pacnpeniesieHue Mo pa3Mepam, ClioCOOHOCTh CYCIIeH3UN CBA3BIBATH BOJY,
YIEPKUBATD KUP, 00pa30BBIBATH TECTOBBIC MACCHI U T'EIH.

JIsist GelKOBBIX CYCHEH3UM, KaK 3aryCTUTENEeH MOJOYHBIX MPOIYKTOB, CYIOB,
NaCT, TECTOBBIX MACC U APYIMX CHUCTEM, BaKHOE 3HAYEHUE MMEIOT PEOJOTMYECKUE
CBOMCTBA. BA3KOCTh CyClE€H3MM MOBBIIIAETCS ¢ POCTOM MX KOHLICHTPAIUN U 3aBUCHUT
OT TeMIepaTypbl, IPUCYTCTBUSI COJICH U JTUTIHIOB.

BaxxHO OTMETHTH psifi OOCTOATENHCTB, CYIMIECTBEHHBIX [JISI MPAKTHICCKOTO
NpUMEHEHUs]  OCJIKOBBIX  CyCIleH3Wi. JlucriepcHble  4YacTUIIBI  PAacTBOPUMBIX
(HEeorpaHMYEeHHO HAOyXaloluX) MpernapaToB Oelka MOTYT OrpaHUYEHHO HaOyxaTh B
peaNbHBIX MUIIEBBIX CUCTEMAX MTPU HEJOCTATKE BOJIBI.

[Ipumensis nUCHEPCHBIE CUCTEMBI, MOXHO PEryJupoBaTh KOJIUYECTBO
pPacTBOPHUMBIX M HEPACTBOPUMBIX (hpakiimii OenKa B CUCTEME.

B GonbmMHCTBE citydaeB OEJIKOBBIE CYCIEH3UU (KaK U PACTBOPEHHBIE OCIKH)
OJIHOBPEMEHHO BBITIOIHSIOT PAa3JUYHbIE CTPYKTYpHbIE (QYHKIMU B MHIIEBBIX
cuctemax. OHU MOTYT OJJHOBPEMEHHO, HO C pa3HOM 3(P(HEKTUBHOCTHIO UTPATH POJIb
3arycTuresiel, COpOEHTOB BOBI, KHPA, IMYJIbraTOPOB, CTAOWUIU3ATOPOB IE€H H
resieoopa3oBaTelie.

Tak, Ay OEIKOBBIX CyCHEH3UM T€CTOOOpa3HONM KOHCUCTEHIWH, MOJTy4aeMbIX
npu 100aBJIEHUM K CyXHM IMpenaparam Oejka OrpaHMY€HHOrO0 KOJMYECTBA BO/IbI,
IIOMUMO  PEOJIOTUYECKUX CBOWCTB CYIIECTBEHHA TAaKXXe BOJOIOTIIOIIAIONIAS
CIOCOOHOCTb, CTAOWUJIBHOCTh, JIMIIKOCTh M CIHOCOOHOCTH K Teie00pa3oBaHUIO MpU
HarpeBanuu. [Ipu moGaBieHMM cOeBOro Oejka B TECTOBBIE MacChl Ha OCHOBE
MIIIEHUYHOW MYKH CTaOMIBHOCTH MOJIy9aeMOT0 TECTa MOJIOKUTEIHHO KOPPETUPYET C
KOJIMYECTBOM PacTBOpUMOro Oeika 0000B coM, a BOJOIOTJOIICHUE TECTa MPSIMO
KOppEeIupyeT ¢ O0IIMM CoJIepKaHreM Oellka, KOJIMYeCTBOM HEPaCTBOPUMOTo Oelka U
OTPHULATEIBHO - C COAEp)KaHUEM pacTBOpUMOro oesnka. CyliecTBeHHOE 3HAaUeHHE IS
(GYHKIIMOHATBHBIX CBOMCTB CYCHEH3UN HMEET COACpKaHWE B HUX HEOCIKOBBIX
KOMMOHEHTOB. Tak, moJiucaxapujbl, NPUCYTCTBYIOIIHE B COEBOM MYyKE, MOTYT
ajcopoupoBaTh OOJbIIEE KOJUYECTBO BOJIBI, YeM pPABHOE IO Macce KOJIMYECTBO
Oenka, XOTS CTeneHb HAOyXaHHWS YaCTUI[ M WX BOJOYIEPKHUBAIOIIAs CIIOCOOHOCTH
KoppenupytoT ¢ BenuuuHo KPA. Jlns perynupoBanusi (pyHKITMOHATIBHBIX CBOWCTB
OENKOBBIX CYCTHEH3UH OOBIYHO B KA4eCTBE IUCIEPCHOHHON CpPEIbl HCIOIB3YIOT
pacTBOpHI OeJKa.

I'eneoOpa3sywinmne cBoiicTBa OejkoB. [Ipu BbiOOpe Oenka B KadecTBe
resieoOpa3oBaTesissi HEOOXOAUMO, 4YTOOBI €ro KOHLEHTpaluss B TMPOAYKTE U
COOTBETCTBEHHO pacxoJ]l ObUIM MHHUMAJIbHBIMH, W B TOXE BpeMsi OOecreunBaId
HE0OX0MMMbIe (PU3UKO-XUMHUYECKUE CBOMCTBA TOTOBBIX M3CIHNA. DTO JUKTYETCS HE
TOJIbKO JKOHOMHUYECKUMH COOOPOKEHHUSIMH, HO U TeM OOCTOSTEIHCTBOM, YTO
CHIDKEHHE KOHIEHTpAIMKU reyieo0pa3zoBaTelis 0J1aronpusTHO IJIs €F0 COBMECTUMOCTHU
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C NMIIEBBIMM BELIECTBAMHU, APYTMMH TIeaeo0pa3oBaTe/sIMU WM HAMOJHUTEISAMU
reneid. VckiaroyeHue COCTaBISIOT Teidd  OEJIKOB C OTHOCHUTEIBHO BBICOKOM
OMOJOTMYECKON IIEHHOCTHIO, KOHIIEHTPAIUsI KOTOPHIX B MPOAYKTE MOKET MPEBBIIIATD
10-15 %.

B0O3MOXHOCTh TOBBIIICHUSI KOHIIGHTpAIlMM Tejleo0pa3oBareiss C  IEJbIo
YBEIUYEHHS] OHMOJOTMYECKOM IIEHHOCTH MPOAYKTa OrPAHUYEHA IOBBIIICHHEM
YOPYTUX CBOMCTB T€Js A0 ONPEIECICHHBIX MPEJEIIOB, CBA3aHHBIX C KOHCHCTEHIIMEH
TOTOBOI'O WU3/IEJIH.

BBugy pasnooOpasus cocTaBoB, (U3UKO-XMMHUYECKUX CBOWCTB MHUIIEBBIX
IPOAYKTOB, MHOT0OOpa3usi (popM NUIIM, UX HA3HAYEHUs, YCIOBHHM NMPOM3BOJACTBA,
XpaHEHUs] U KyJIHHapHOW OOpabOTKM KOMILIEKC TpeOOBaHMH K (PYHKIIMOHAJIbHBIM
CBOMCTBaM MMUIEBBIX TIelEHd 4Ype3BblUaliHO MUPOK. OH BKIIOYAET TaKHE
XapaKTEPUCTHKU, KaK IPOYHOCTb, TBEPAOCTb, AJIACTHYHOCTb, THKCOTPONUSI U
aHU30TPOIUA MEXAaHUYECKUX CBOMCTB, 00JIACTM TeMIlepaTyp pa3MsIryeHuss M
IUIABJICHUS, CTENIEHb U CKOPOCTh Ha0yXaHus, ClIOCOOHOCTh K CHHEPE3UCY U CTAPEHUIO
B PA3JIMYHBIX YCJIOBUAX MPOU3BOJACTBA U XPAHEHUsI, CIOCOOHOCTh K BBIHYXJIECHHOMY
CUHepe3ucy U (GuOpWUIMPOBaHMIO NMPHU JAedopMaluu B YCIOBUSAX IEPEPadOTKU U
noTpeOsIeHusl, CMAuuBaeMOCTh M aJre3us, CHOCOOHOCTh CcOpOMpOBaTh M
JecopOMpoBaTh ApOMATHUECKHE BEUIECTBA U MUILEBbIE KPACUTEIH, a TAKKE CKOPOCTh
U CTEeNEeHb BBICYUIMBAHUS W pPErujparaiuv, TEPMOMEXAHMYECKHE CBOIWCTBA,
POJIOJKUTEIBHOCTh COXPAHEHUSI PEOJIOTHUECKUX M aAr€3MOHHBIX CBOMCTB, (POPMBI
Y LIETIOCTH B HarpeToM, HaOyXIlIEM M Harpy>K€HHOM COCTOSIHUSX, CKOPOCTh MEPEX0/1a
MUIIEBBIX BEIIECTB B BOJY MPH BapKe U T.1.

[Tepeunicniennple (yHKIMOHAIBHBIE CBOWCTBA TIejiel ONMPEesioT HE TOJIBKO
KOHCHUCTEHLHUIO, COYHOCTb, JMIKOCTh M JPYru€ OpraHOJENTUYECKHE CBOMCTBA
NUIIEBBIX NPOAYKTOB, HO TAKXE MPUEMBl HX TEXHOJOTMYECKOM, KYyJIMHAPHOU
00paboTku, xpaHeHus u chepy npuMenenus. OHU cneupUYHbI ISl TEX UM UHBIX
MUIIEBBIX MPOJYKTOB.

MHorue nuineBble MPOAYKT MPUMEHAIOT B TOpsiueM BHUAE M TOJBEpPraroT
JKECTKOM TepMUYECKOM (3aleKkaHue, »Kapka) WIM THAPOTEPMUYECKOW (Bapke)
oOpaboTke. B 3TOM citydyae reiu IOJKHBI BbIACPKUBATh HArpeBaHUE B BO3AYLIHOH,
MaciIsiHOM W BOAHOM cpemax. Jns WX TMOJIy4YeHHs MCHOJB3YIOT — O€JNKH,
JIEHATYpUPYIOIINE TPH HArpeBaHWHM, HAlpPUMEp H30JSATHI Oelika COEBhIX O00OB,
NIIEHUYHbIN MTI0TEH, MUOPUOPUWILISIPHBIE O€IKHU, SUYHBIN albOyMUH U T. 1., @ TAKXKE
HAIOJIHEHHbIE O€JIKaMM TeJId TOJIMCAXapUJI0B, MPOCTPAHCTBEHHBIE CETKH KOTOPBIX
0o0pa30BaHbl MOHHO-KOOPAMHAIMOHHBIMU CBSI3IMH, HAlpUMeEp Telid ajbrMHaTa WU
nekTuHaTa Kajblms. Kak mpaBuio, He IUIaBsITCS  (TEPMOHEOOpATUMBI) U
HEpacCTBOPUMBI (OTPaHUYEHHO HAOyXaroT) MpPU HAarpeBaHUM Teau OENKoB, B
OpraHu3allid NPOCTPAHCTBEHHBIX CETOK KOTOPBIX BEAyLIas pOJib MPUHAIICKUAT
KOBAJIGHTHBIM CBsI3sIM. K TakuM OENKOBBIM Te€isiM OTHOCATCSA T€JIM MIIEHUYHOU
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KJICHKOBUHBI, psAga  albOyMHWHOB, a TaKXe Teld, TOoJlydaeMble  TIpH
BBICOKOTEMITEpATYPHOM IKCTPY3uH Oesika 0000B COM U IPYTUX OCJIKOB.

Crpykrypoodpa3yommue 0ejaku. benku - Hanboliee MUPOKO MPUMEHSIEMbIE B
MUIIEBOM TEXHOJIOTMM CTPYKTypooOpazoBaTeiau. B mNuileBbIX MpoayKTax OelKu
OTIPEIEISIIOT HE TOJIBKO TMHINEBYIO IIEHHOCTh, HO U (OPMHPYIOT HX CTPYKTYPY,
00eCIIeunBaONIyI0 3aJaHHbIe TOTpeOUTENbcKUe CBOMCTBA. CmOCOOHOCTH OETKOB
OKa3bIBaTh BIMSHHE HA CTPYKTypy TPOAYKTOB CBsi3aHA C TaKUMH WX
(GyHKIIMOHATBFHBIME CBOMCTBAMH, KaK XOpPOIIas PacCTBOPUMOCTH B BOJHBIX Cpelax,
BO3MOXKHOCTh OOpa30BbIBATh CYCIEH3UU U TEH, CTaOWIM3UPOBATh AMYJIbCUU U
MIEHBI, TPOSBIATH aAJTr€3MOHHBbIE CBOMCTBA M Jp. B mpou3BOJCTBE MNHUINEBHIX
MIPOJYKTOB 33JIaHHOTO COCTaBa U CBOMCTB O€NKU, KaK MPaBUJIO, IPUMEHSIIOTCS B BUJIC
KOHIIEHTPATOB M H30JISITOB, BBIJACICHHBIX W3 JOCTYIMHOTO CHIpbS (MAaJOIICHHON B
TEXHOJIOTHYECKOM OTHOIICHHUH PBIOBI, OTXOI0B MepepabOTKH PHIOBI M TETUIOKPOBHBIX
YKUBOTHBIX, OTXOJOB MEPepadOTKH MOJIOKA, a TAKXKE COH, MIIECHUIILI U Jp.). B cocTas
PEIENTYPHBIX KOMIO3UIUN I TPHAAHUA TpeOyeMoW KOHCHUCTEHIIMH TOTOBBIM
IpoJyKTaM OHU BXOJAT B KojimdecTBe 0,5-30 %, BBIMOMHSS IpH 9TOM (YHKIIUU Kak
CTpyKTypooOpa3zoBaresieil, TaKk M HMCTOYHHUKOB 3aMEHUMBIX U HE3aMEHUMBIX
aMUHOKHUCIIOT. W3 TpHUMEHseMBbIX B THINEBOM TEXHOJOTUU OEIKOB HauOOJbIIEe
pacnpocTpaHEHHUE TOTYIHIIA O€TKH, BBIICIIEMbIE U3 PACTHTEILHOTO (COM, TIIICHHMIIHI,
caiopa) ¥ KUBOTHOTO (TKaHEHW TEIJIOKPOBHBIX KUBOTHBIX, THPOOUOHTOB, MOJIOKA)
CBIPBAI.

Koumponwnwie eonpocwvt k meme 14.
Yem 00ycoBIMBAETCS CTENIEHb PACTBOPEHUS OEITKOB?
Kak Oenku BIUSIOT Ha CTAOMIIM3ALIMIO TICH U OMYJIbCUNA?
OxapakTepu3yiTe CBOMCTBA OCTKOBBIX CYCIIEH3HIA.
OxapaktepusyiTe reseoopasyronmue CBOMCTBa OEIKOB.

ok W R

OxapakTepu3yiTe CTpyKTypooOpa3yrolre CBoMcTBa OEIKOB.

Tema 15. U3meHeHus1 0eJIKOB B MpoLecce NPOU3BOICTBA MUIIEBbIX
NMPOAYKTOB

Haubonee 3HaunMble W3MEHEHHUsI OCJIKOB CBSI3aHbl C MX THApaTaluei,
JeruapaTanuen, AeHaTypanueil, nectpykuneid. AMQPOTEpHOCTh OEIKOB ONpenesieT
BO3MOXKHOCTb MX B3aMMOJEMCTBHSI C KHMCIBIMM IOJUCaxapuiaMu ¢ 0oOpa3oBaHHEM
OEJIKOBO-TIOJINCAXapUIHBbIX KOMIUIEKCOB, a Haluyue KapOOHWIBHBIX TpYIIl
o0yCNaBiIMBAaEeT UX yYacTHE B peakUUsAX MeTaHOUAuHOoOpa3zoBaHus. [loBepxHOCTHAs
AKTUBHOCTbH OEJKOB XapakTepu3yeT HUX SMYJIbIHPYIONIYI0 M TMEHOOOPa3yIOIIyI0
cnocoOHOCTh. [Ipu BRICOKMX TeMIlepaTypax HarpeBa OeIKy MOIBEPTatoTCs MUPOITU3Y.

Jenarypanusi 0Oejqka - 3TO HapyLIEHUWE HATHUBHOW MPOCTPAHCTBEHHOU
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CTPYKTYpbl ~OCJIKOBOW MOJEKYJIbl TOJ BIHUSHHEM BHEIIHUX BO3JICUCTBUM,
NpUBOASINEe K HW3MEHEHHIO CBOMCTB Oenka u mnpoaykra. [lpum nenatypanuu
U3MEHSETCS BTOpUYHAsA, TPETHYHAas W YETBEPTHUHAS CTPYKTypa OEIKOBOM
MakpoMmoJieKyJibl. [lepBudHas cTpykTypa, a, CI€AOBAaTEIbHO, U XUMUYECKUI COCTaB
OeJiKka He U3MEHSAETCS.

K snewnum gaxmopam, evizviearowum Oenamypayuio 0eIKo8, MOKHO
OTHECTHU:

BO3JCHCTBHE TEMIIEPATYDP - HArpEBaHUWE WIM OXJIAXKICHHUE - Mennioeas
OoeHamypayus,

VWHTEHCUBHAs JIETUAPATALMS [IPU CYIIKE U 3aMOPaKUBAHUU POTYKTOB;

MEXaHUYECKUE BO3JCHCTBUS (BCTpsAXUBaHUE, B30MBaHUE U Jpyrue) -
NOBEPXHOCMHAsL OeHaAmypayusl;

NEUCTBUE XMMHMUYECKMX arcHTOB, BBICOKAs KOHLEHTPALMs BOJOPOIHBIX WU
TUAPOKCUIIBHBIX UOHOB - KUCTOMHASL UTU WEeT0YHAs OeHamypayus;

JNEUCTBUE  YAbTPA(PHUOJIETOBBIX  JIyde,  HOHHU3UPYIOLIEH  paaualuu,
yJIbTpa3ByKa.

IHoeepxnocmuaa oenamypayus. Hanpumep, npu B30MBaHUU SHUYHBIX OCJIKOB,
CIIMBOK OT MEXaHMYEeCKOro BoO3eiicTBUs oOpasyercss mnblHas r1eHa. [lena
MpEeACTaBIIeT COO0Ml BO3IYIIHBIE IMY3bIPbKH, OKPY)KEHHBIE TOHKOW OOOJIOUKON B
BUJIC TUICHOK W3 OEJIKOBOro pacTtBopa. B xopomio B30OUTHIX Oeiakax 000JOYKH ITH
JIENAl0TCs HACTOJbKO TOHKUMHM, YTO TJIOOYJBI MOJEKYJ O€lKa, KOTOPBIE JOJIKHBI
YIOXKHUTBCS TO ATOW TUIOCKOW TIJICHKE, BBIHYXICHBI Pa3BEPTHIBATHCS, TO €CTh,
U3MEHATh CBOIO CTPYKTYpPYy, CBOIO KOH(OpMalMiO 3a cUeT paspbiBa CBs3e Npu
MEXaHUYECKOM Bo3jaeWcTBUU. Takum oOpasoM, npu 00pa30BaHUU IUJICHOK
OPOUCXOAUT YacCTUYHAs WM ToJIHAs JeHaTypauust Oenka. Ilpu upesmepHOM
B30MBAaHUU AUYHBIX OENKOB Oyiarojapsi MOBEPXHOCTHOW JEHATYpaLUU IJICHKU MEHBI
TEPSIIOT YIPYTroCTh, U TIEHA OCENAET.

Mexanuueckan Ooenamypayus — W3MEHEHUE CTPYKTYphl OCJIKOB siiilia npu
B30MBAHUM.

Xumuueckana oenamypayus — V3MEHEHUE CTPYKTYphI OeiKa MOJ IeUCTBHEM
KHUCJIOT WM LIEJIOYEH.

CepTbiBaHUE B pe3ysbrare m3MeHeHuss pH cpembl 4acto BCTpeuyaeTcs B
MPOU3BOJICTBE TPOJYKTOB MUTAHUS: CBEPThIBAaHME OEJIKAa MOJIOKA MPHU J0OaBIICHUU
KHUCTIOT (CKHUCaHHWE MOJIOKA, P KOTOPOM O0pa3yroias KUCI0Ta pa3pyliaeT HOHHBIC
U BOJIOPOAHBIE CBSI3M, B PE3YJbTATE YETO Pa3phIXJISCTCS CTPYKTypa U HU3MEHSIETCS
dbopma Mojekya Oelka), TOMyTHEHHE >KeJieé BOKPYT JIOMTHKOB JIUMOHA, OBICTPOE
CBEpTHIBaHHE TMOBEPXHOCTU SHIA MPU BapKe €ro 0e3 CKOPJIYIbl B TOJKUCICHHOU
BOJIE.
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Tennoeaa oenamypauus (npoucxooum noo oeiicmeuem mennia).

[Ipu mpou3BOACTBE MPOAYKTOB MUTAaHUSI HAUOOJIbIIIEE MPAKTUUYECKOE 3HAYCHUE
MMeeT TEeIUIoBasl IeHaTypalus OEIKOB.

[Ipu HarpeBaHuM OEJIKOB YCHJIMBAETCS TEIUIOBOE JBUXKEHHWE aTOMOB U
NOJUNENTHIHBIX IIeTel B OETKOBBIX MOJIEKYJIaX, B PE3yJbTaTe YEro pa3pylIaloTcs
TaK Ha3bIBa€MbIE CJIA0bIE TOMEPEYHBIC CBSI3M MEXAY MNOJUNEHTUIHBIMUA LEMSIMU
(HampuMmep, BOJOPOJHBIE), a TakXke ocnadisaoTes TruapodoOHbIe U ApyTUe
B3aUMOJICUCTBUSL MEXy OOKOBBIMM LiemsiMA. OJHAKO pa3pbiBa KOBAJICHTHOU CBS3U
OeJIKOBOW MOJIEKYJIbl HE MPOUCXOAUT. B pesynbrare 3TOro mpoUcXoauT U3MEHEHUE
KoH(OpMaIuu MOJUNENTUAHBIX Ienel B OCEIKOBOM MOJIEKYJe, PAaclooKEeHUE
MOJIIPHBIX M HenoyisgpHbIX Tpynn. CTpykTypa MoJiekyiabsl Oenka, ee dopma,
IPOCTPAHCTBEHHOE PACIIOJIOKEHHUE LIETIEH JIETKO U3MEHSIOTCS MOJ JEHCTBUEM TEILIA.
Mounekyna Oenka pa3BOpayMBaEeTCs, CTPOCHUE €€ MEHSETCsS, MPOUCXOAUT
MEepEerpynnupoBKa YacTU 3BEHBEB B IEMU. DTOT MPOLECC H3MEHEHUS CTPOCHUS
MOJIEKYJI TJIOOYJISIPHBIX OEJIKOB M Ha3bIBACTCS IeHATypPaLMeN.

JleHaTypanus COMpPOBOXKIAECTCS W3MEHEHUSIMU Ba)KHEWIIMX CBOMCTB Oerka:
noTeper OMOJOTMYECKON aKTUBHOCTH, BHJIOBOM CIHEUU(PUYHOCTH, CIMOCOOHOCTH K
rUpaTauu (pacTBOpEHHIO, HaOyXaHUIO); YIIy4lIEHUEM aTaKyeMOCTH
NpOTeONUTUUECKUMU  (pepMeHTaMu (B TOM  UHCII€  THUIIEBAPUTEIILHBIMMU);
MOBBIIICHUEM PEAKIIMOHHON CHOCOOHOCTH OENKOB; arperupoBaHHEM OEKOBBIX
MOJIEKYJI.

[ToTepst OGenkamMu OHOJOTMYECKONM AKTUBHOCTU B pe3yjibTaTe MX TEMJIOBOMN
JEeHATypallud TPUBOAUT K HWHAKTHBAIMM  (EPMEHTOB, COJEPKAIIUXCA B
PACTUTENIbHBIX M JKUBOTHBIX KJIETKaX, a TAaKKe K OTMHUPAHUIO MHUKPOOPraHU3MOB,
MONAJAKIINX B MPOAYKTHl B MPOLECCE MX MPOM3BOJCTBA, TPAHCHOPTHUPOBAHUS W
XpaHeHus. B 1e1oM 3TOT mpolecc OLIEHUBAETCS MOJIOKUTEIBHO, TaK KaK TOTOBYIO
MPOAYKIIUIO TIPU OTCYTCTBUU €€ MOBTOPHOM OOCEMEHEHHOCTH MHUKPOOPTraHU3MaMH
MOXHO XPaHUTh CPABHUTEIBHO MPOJOJDKUTEIIBHOE BpeMs (B OXJIaXJICHHOM WIH
3aMOPOYKEHHOM BUJIE).

B pesynbraTe motepu GenkaMu BUIOBOHM CHEU(DUUHOCTH MUIIEBAs 1EHHOCTh
MPOJyKTa HE CHIDKAeTcs. B psme ciydaeB 3TO CBOMCTBO OEIKOB MCIOJB3YETCS IS
KOHTPOJIS TEXHOJOTUYECKOTO mpolecca. Hampumep, N0 H3MEHEHHIO OKPacKH
XpPOMOTIPOTEHJa Msica - MHUOTJIOOMHA C KPAacHOW Ha CBETJIO-KOPUYHEBYIO CYIST O
TOTOBHOCTH OOJIBIITUHCTBA MSICHBIX OJIFOI.

[Torepst OenkamMu cOCOOHOCTH K HAOYXaHUIO U TUApATAIliU OOBSCHIETCS TEM,
YTO TPU HU3MEHEHUM KOH(POpMALMM TOJHUIENTUIHBIX LEeNned Ha MOBEPXHOCTU
MOJIEKYJT OeTKka TOSIBISIOTCS THAPOGOOHBIE TPYIIHI, a TUAPO(PHIEHBIC OKA3bIBAIOTCS
OJIOKMPOBAHHBIMU B pe3yJibTaTe 00pa30BaHUsl BHYTPUMOJIEKYJISIPHBIX CBSI3EH.

VYayumenue ruaponau3a JASHATYpUPOBAHHOTO OelKka MPOTEOTHUTHUYCCKUMU
dbepmeHTamMu (B TOM YHWCJIE THINEBAPUTEIHLHBIMU — TPUIICHHOM), TOBBIIICHUE €r0
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YYBCTBUTEIBHOCTH K MHOTUM XHUMHYECKHM DPEaKTHBaM OOBSACHSAETCS TEM, YTO B
HaTUBHOM  O€JKe  NEeNTHAHbIE TPyNmbl W MHOrMe  (PyHKUIMOHAJBHBIC
(peakIMOHHOCIIOCOOHBIE) TPYMIBI YKPAHUPOBAHbI BHEUIHEH THAPATHON 000JI0UKON
WIM HaXoAATCd BHYTpU OENKOBOM IJ00YyJabl M TakuM OOpa3oM 3alMILEHBl OT
BHEIIHUX Bo3aeucTBud. [Ipu neHarypanum ykas3aHHbIE TPYIIIBI OKa3bIBAIOTCS Ha
MOBEPXHOCTU OEIIKOBOW MOJIEKYJIBI.

ArperupoBaHme - 3TO B3aMO/ICHCTBHIE IEHATYPUPOBAHHBIX MOJIEKYJI Oelika, B
pe3ysibTare KOTOPOro OOpa3yroTcs MEXMOJIEKYISIPHbIE CBSI3M KakK IPOYHBIE,
HaIpuUMep AUCYyIb(UIHBIE, TAK U MHOITOYHUCIIEHHBIE Ca0bIe.

CnenctBueM arperupoBaHusi OENKOBBIX MOJIEKYJ] SIBISIETCS 0Opa3oBaHueE
yacTull OoJjiee KPYHHBIX pa3mepoB. JlanpHelilee arperupoBaHUE YacTHI] Oelka
INPUBOJUT K PA3HBIM IMOCJIEACTBHSIM B 3aBUCHMOCTH OT KOHIIEHTpalUuUHU Oelika B
pacTBope.

VYuuThiBas, 4TO B MUILEBBIX MPOIYKTaX OEIOK HAXOIUTCA B BUIE KOJIJIOUIHBIX
pPacTBOPOB, CTyJIHEW (OOBOJHEHHBIX refiei), WM OO0E3BOXKEHHBIX YacTull (B MYKE,
KpyIax); yYUThIBasi, 4TO PacTBOpPHl OEJIKOB BO MHOTMX HPOAYKTaX MOTYT OBITh
MaJIOKOHIEHTPUPOBAHHbIE (MOJIOKO), KOHIEHTPUPOBAHHBIE (SIMUHBIE, TBOPOKHBIE
OPOAYKTHI) B 3aBUCUMOCTH OT TOrO, B KAaKOM KOJUIOMJIHOM COCTOSIHUM Oe€JoK
HAXOJUTCS B CBIPOM MPOJYKTE, ACHATYpalus IPOTEKAET MO-Pa3HOMY.

VYnepxxaHnue OENKOBHIMU CHCTEMaMHU BIJIard 3a CYeT Apyrux ¢GopMm CBS3HU
(OCMOTHYECKM M KaNWIISIPHO CBSI3aHHASI, a TaK)Ke MMMOOWJIM3AallMOHHAs BJlara) Wid
BbIJICJICHHE €€ M3 CHUCTeMbl B 3HAUYUTENIbHOM CTEMEHU 3aBUCAT OT XapakTepa
CBEPTHIBAHUS OEITKOBBIX CUCTEM.

JMecTpykuusi 0ejkoB. JlecTpykius O€lIKOB UMEET MECTO MpPU MPOU3BOACTBE
HEKOTOPBIX BUJOB TeCTa. B 3TOM ciydae pa3pylleHUE BHYTPUMOJIEKYIISIPHBIX CBSI3EH
B OeJKax MPOUCXOIUT MPHU YYACTHH MPOTEOJIUTHUECKUX (PEPMEHTOB, COJIEPIKALIUXCS
B MyKE€ U BbIpabaThIBAEMbIX JIPOXKEBbIMU KieTkamu. [Iporeonus3 Oenkos
KJICHKOBUHBI OKA3bIBAa€T IIOJIOXKUTEJIbHOE BIUSHUE Ha €€ DJJAaCTUYHOCTh U
CIIOCOOCTBYET TOJIYYEHHUIO BBIMEUHBIX HM3JENHM BBICOKOro KaudectBa. OAHAKO ATOT
IIPOLIECC MOXKET UMETh U OTPHULATENIbHBIE TOCIEACTBUSA, €CIM AKTUBHOCTH IPOTEa3
MYKH CJIMIIKOM BBICOKAs (MyKa M3 HEAO3PEBILErO 3€pHA U IIp.).

B psange caydaeB gecTpykiusi O€JIKOB C TOMOUIBIO MPOTEOJIUTHUYECKUX
(bepMEeHTOB  sBISETCS  IIEJICHANPABIEHHBIM  NPHUEMOM,  CHOCOOCTBYIOLIUM
WHTEHCU(UKAIIMU TEXHOJIOTHYECKOro TMpoliecca, YJIYYIIEHUIO KadecTBa TOTOBOM
IPOAYKIMH, MOJYYEHUIO HOBBIX MPOAYKTOB NuTaHusA. IIpumMepoM MOXKET CIyKUTb
OPUMEHEHUE MIPENapaToB MPOTEOJIUTUYECKUX (PEPMEHTOB (IIOPOIIKOOOPA3HBIX,
KUAKUX, TAcTOOOpa3HbIX) IJs Ppa3MITYeHHs] >KECTKOTO Msca, ISl OCialJeHus
KJICHKOBUHBI TECTA, JUIS MMOJIYYeHUS OCIKOBBIX THAPOIN3ATOB.

I'uapaTtaumusa OesaxoB. ['mapatanus OeiakoB MMeeT OOJIBLIOE MPAKTUYECKOE
3HaYeHHe, TaK KaK OIpeaensieT CHOCOOHOCTh NoNy(paOpUKaTOB yIEp:KUBATH
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KoimnuecTBO Biard. CrnocoOHOCTh yAEpKHBaTh Biary OOYCIOBJIEHO HE TOJBKO
rujparandeld O€KOB, HO U OIpPEAENseTCS OCOOEHHOCTH MOP(OJIOTHYECKOTO
CTPOEHHMSI IPOYKTA.

Taxk, npu nepemMeIIMBaHUN U3MEIBYEHHBIX KOMIIOHEHTOB IPOLIECC THAPATALUN
OENTKOB COCTOMT W3 HaKJIaAbIBAIOIIUXCA JAPYyr Ha Jpyra JABYX IMPOLECCOB:
pactBopeHust OenkoB M HaOyxaHus UX C oOpa3oBaHueM crynHed. Ilpu sTom
MOBBIIIACTCS JIMIIKOCTh MAcChl, B pe3yJbTaTe Yero OHa XOpoImo (opMyeTcs B BUJIE
nory(haOpuKaToOB, IPeTHA3HAYCHHBIX JIJIS1 TETUIOBOM 00paOOTKH.

Knaccuueckum mpruMepoM rujpaTaliid TaKoTro TUIIA SIBISIETCS IPUTOTOBJICHHE
TECTa, B MPOLIECCE KOTOPOTO OEJIKM MYKH IIPU KOHTAKTe C BOAON Ha0yxaroT, oOpa3ys
KJIeliKkoBUHY. Peosiornueckue cBoicTBa TecTa, MPUTOTOBISIEMOIO HA OCHOBE MYKH U
BOJIbI, B 3HAUUTEIBHON MEpe 3aBUCAT OT COOTHOIICHHSI 3TUX KOMIOHEHTOB. M3MeHsis
3TO COOTHOIICHWE, PETYIUPYIOT CTETECHb THApPATAIlii OCKOB MYKH M CBS3aHHBIE C
ATHM TPOILIECCOM TaKHE CBOMCTBA TECTa, KaK AIaCTUYHOCTD, BI3KOCTD U JIp.

[Ipu omeHke posu TUAPATAIMOHHBIX MPOIECCOB HEOOXOIUMO UMETh B BHIY,
4YTO B MUUIEBBIX MPOAYKTAaX HapsALy C aJCOpPOLMOHHOM BOJOW, MPOYHO CBSI3aHHOU
OenkaMu, COAEpPXKHUTCS OOJbllIee WIM MEHbIIEE KOJIMYECTBO OCMOTUYECKH U
KalWUIIPHO-CBSI3aHHON BOJIbI, KOTOpas Tak)K€ OKa3blBAE€T BIMSIHHME Ha KauecCTBO
MPOTYKIIHH.

PacrtBopenne u HaOyxanume OeakoB. B pesynbrare ruaparanuu Oenku
MOJIBEPraloTCs PAcTBOPEHUI0O W  HaOyxaHuto. PactBopeHuio Oenka Bcerga
npeamecTByeT — mpouecc — HaOyxanus.  OHO — XxapakTepHO Ui BCeX
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHMH W HUKOrJa He  HaOmojgaeTcss Yy
HU3KOMOJIEKYJISIPHBIX BELIECTB.

[Iporecc pacTBOpeHHs] YCIOBHO MOXKHO pa3lieMTh Ha YeThlpe craguu. B
NEepBOM CTAaUM O Hayaja pacTBOPEHUS CHUCTEMa COCTOUT M3 YUCTBIX KOMIIOHEHTOB:
HU3KOMOJIEKYJISIPHOM >KUJKOCTH U Tonumepa (Oenka). Bropas cragus mporecca -
HaOyXxaHue, KOTOpOe 3aKII0YaeTCcsl B TOM, YTO MOJIEKYJbI KUIAKOCTH MPOHUKAIOT B
MOTPYKEHHBIN B Hee OeJOK, pa3JBHUTalOT MOJMICTITUAHBIC LEMOYKA U Pa3pPBIXJIIOT
ero. PaccrossHue wMexny MoJjekylamMd B OelKe CTaHOBUTCSA OOJbIIE, YTO
COITPOBOXKJIAETCSI YBEJIMYEHUEM €ro Macchl U oObema. TpeTbs cTaaus pacTBOPEHUs
3aKJIIOYAeTCs B TOM, YTO MO Mepe HaOyxaHHs 00beM Oelka M PacCTOSHUE MEXITY
MaKpOMOJIEKyJIaMH YBEITUUMBAETCS HACTOJIBKO, YTO MaKpOMOJEKYJbl HauWHAIOT
OTPBIBATHCA APYT OT JIpyra W MEePEeXOAUTh B CIOH HU3KOMOJEKYJISIPHOHN KHUIKOCTH. B
YeTBEPTON CTaIMU PACTBOPEHUS MOJIEKYJIbI TOJIMMEPA PABHOMEPHO paclpeieieHbl 110
BCEMY 00BEMY CHUCTEMBI, 00pa3ysi UICTUHHBIM TOMOTE€HHBIN pacTBOp.

Baxxneimm cBOMCTBOM OENKOB SIBIISIETCS] CIOCOOHOCTh K HabyxaHuio. bemku
IPUHAIEKAT K THAPOPUIBHBIM KOJUIOMAaM, OHU CIIOCOOHBI TOTJIONIATh B MpOIIecce
HaOyxanust Ooinbiioe kojumuectBo Boiael (300 %) Kk cyxomy Becy, 3aMETHO
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YBEIMYMBASICH TIPH 3TOM B 00beMme. B ompeneneHHbIX yCIOBHSIX YacTh OEJIKOB
Ha0yXaeT HeOrpaHMYEHHO, ENTU3UPYETCS U MEPEXOIUT B KOJUIOUIHBIN pacTBOpP.

HaGyxaHnue, xak U pacTBOpeHHE, HOCUT H30upaTelbHbId Xapaktep. benku
(MomnsipHbIE MOJUMEPBI) XOpOIIO HAOYXaloT B MOJSPHBIX KUAKOCTAX. Hampumep,
YKEJTaTHUH XOpOUIo Ha0yXaeT B BOJE.

Ckopocts HaOyxaHWsi 3aBUCHUT OT TemrepaTypbl. C  MOBBIIIEHHUEM
TEMIEPATypbl YBETHMUMBAETCS CKOPOCTh MU dy3uu, a, caenoBaTeIbHO, U CKOPOCTh
HaOyxanus. OmHaKO CYHIECTBYIOT OMNpEACNICHHBbIE TeMIIepaTypHbIE HHTEPBAJIbI, B
KOTOPBIX O€JOK MOJ| BO3JIEHCTBUEM TEIlIa JEHATYpUPYET, a, CIEI0BATEIbHO, TePSET
CIIOCOOHOCTH K rujpatanuu U HaOyxanuto. CKOpOCTh HaOyXaHUsI YBEIUYHBACTCS C
YBEIIMYEHUEM CTEIEHH W3MEJIBUYCHHOCTH TOJIMMEpPa, TaK KaK »3TO BBI3bIBAECT
YBEJIMYEHUE TOBEPXHOCTH  CONPUKOCHOBEHHA  HAa0OyXallIlIero BEIIeCTBA  C
PacCTBOPUTEIIEM.

HMernaparanus 6eakoB. [loTeps OenkamMu CBSI3aHHOW BOJIBI MPOUCXOJUT MO
BIIMSSHUEM BHEIIHUX BO3JACcTBUM. Paznmuuaror o0paTuMylo JIerujipaTaluio,
SBJIIFOLIYIOCSI COCTABHOM YaCThIO LIEJICHANPABIEHHOTO TEXHOJIOTMYECKOIO IMporecca
- CyOJMMAIIMOHHOW CYIIKH TMPOJAYKTOB, U HEOOpATUMYIO JETHApPATALUI0 TpU
JIeHaTypaluu OeIKOB.

Meron cyOnMManMOHHOW CYIIKM THIIEBBIX MNPOAYKTOB OCHOBaH Ha
CHOCOOHOCTH JIbJla TPU OMNPEICICHHBIX YCIOBUSAX BO3TOHATHCA, T.€. UCHAPSTHCS,
MUHYS KUJKYIO (a3zy.

B npomecce cyOmuManmumoHHOM — CyHIKM U3 TPOAYKTa  yJIalseTcs
KaMmWUIIPHOCBSI3aHHAsT BOJ[a, OCMOTUYECKHM CBS3aHHAss W OOJbINash 4acTh BOJIBI,
aJICOPOIIMOHHOCBSI3aHHON  Oenkamu. BBICYIIEHHBI MPOAYKT COXpaHSIET CBOM
€CTECTBCHHBIN BHEIIHUN BHUJ, CTPYKTYpPy U IHILEBYIO LEHHOCTb. MexaHudeckas
MPOYHOCTh BBICYHIEHHOTO IMPOAYKTa BIIOJIHE JOCTATOYHA [JIi €ro XpaHEHUs U
TPaHCIOPTUPOBAHMUSI.

Boga, ancopOumoHHO-CBsi3aHHasi Oelkamu, MpU CyOJMMAIlMOHHOM CYIIKe
yaansercs U3 MPOJyKTa HE MOJHOCThIO, TaK KaK MOHOMOJIEKYJISIDHBIM CJOW ee,
UMEIOIIHIACS Ha TIOBEPXHOCTU OCIKOBBIX MOJICKYJI, OU€Hb ITPOYHO CBSI3aH C OSITKOM.

[Ipu BbIEYKe U3IENUNA U3 TECTa UMEET MECTO JCHATypalus U AETHApaTalus
0enkoB KJeikoBUHBI. OHAKO BOJIa B 3TOM CJIy4yae HE BBIACISICTCS B OKPYKAIOIIYIO
cpeay, a MOTJIOAETCS KICHCTEPU3YIOIIUMCS KPaXMaJIOM MYKH.

Takum 00pazom, aerujaparamusi 0€IKOB MOXKET ObITh MPUUYMHOM YMEHBIIIECHUS
Macchl IPOIYKTAa, HEKOTOPOIO CHUYKEHHS €r0 MUIIEBOM IIEHHOCTH, a B PAJIE CIIy4acB
U OpraHojienTUYecKux mokaszaresneil. [loaTomy u3zydyeHune mexaHu3zMa HeoOpaTUMO
Jeruaparaiuu OCJIKOB SIBJSIETCS BaXKHBIM YCIOBUEM JUIsl CHYDKEHUSI OTPULIATEILHOTO
BIIUSTHUS STOTO TPOIecca MPH MPOU3BOICTBE MUIIEBHIX MOTY()abpruKaToB U U3ACTUN.
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Koumponwnwie eonpocwvt k meme 13.
Buemnue pakTopsbl, BRI3BIBAIOLIUE ACHATYPAIUIO OCIKOB.
Urto Takoe arperupoBaHue OEITKOBBIX MOJIOKYJ?
OxapakTepu3yiTe Mpoiiecc AeCTpyKIuu OeoB.
OO0BsAcHUTE MPAaKTUYECKOE 3HAUCHUE TIpoIecca THApPATAIIH OEIKOB.

ok N E

Kaxkue nmpouecchl npoucxoaart npu HabyxaHu U NpU JeruipaTanuu OEJIKOB.
Tema 16. O01me Bonpockl co31aHUs (PYHKIIHOHAJIBHBIX IPOAYKTOB

YenoBeuecTBO UCTBITHIBAIO U MPOJOJIKAECT UCIBITHIBATH AC(PUIUT MIPOJYKTOB
nuTanus. OHAKO NPOCTOE YBEIMUEHUE NMOTPEOICHUS MUK HE MOXKET PEIIUTh BCEX
npoOieM, CBs3aHHbIX C nuTtaHueM. OHO JOKHO OBITh  PALlMOHAJIBHBIM,
COOTBETCTBOBATh OCHOBHBIM IOJIO)KEHHSIM HAYKH O MUTAHUH, KOTOPbIE HEOOXOAUMO
YUHUTBIBATH MPU Pa3pabOTKe CTPATErHH Pa3BUTHUS MUIIEBON MPOMBIIIJIEHHOCTH.

Hcxons u3 atoro, nmpodiieMa 340pOBOr0 MUTAHUS HACEIEHUS UMEET BAKHOE
COLIMaJIbHO-PKOHOMHUYECKOe 3HaueHue. HayuHble mnpezacTaBieHuss o coerudpuke
ACCUMWISIUM THUUIEBBIX BEIIECTB IOJYYHWJIM CBOE BBIPAXKEHHE B KOHLEHILHU
cOaJaHCUPOBAHHOTO  NUTAHMs, KOTOopas  MpPEAyCMaTpUBaeT  KaueCTBEHHBIE
B3aMMOCBSI3M M ONTHUMAaJbHbIE KOJMYECTBEHHBIE COOTHOUIEHUS U OCOOEHHOCTHU
B3aMMOJICUCTBUSl OCHOBHBIX IHILEBBIX BEIIECTB MPHU TMOCTYIUIEHUHM B OPraHU3M
YeJI0BeKa.

OpranuzoBaHHbIl WMHCTUTYTOM IUTaHuss PAMH MOHUTOpPUHT COCTOSHMS
NIUTaHUsI CBUJETEIBCTBYET O TOM, YTO CTPYKTypa IHUTAaHUs HACEJICHHs B IOCJIEIHEE
BpeMsI HE COOTBETCTBYET KOHLENLUHU COAJlaHCUPOBAHHOTO NUTaHMs. Beaymmum mo
CTETIEHU HEraTHBHOI'O BJIMSHUS HA 3/10pPOBbE SBISETCS AE(PUIUT KUBOTHBIX OEJIKOB,
pacTUTEIbHBIX JKUPOB M MHUKPOHYTPUEHTOB, UYTO TPUBOAUT K OCIAOJICHUIO
COMPOTHUBJISIEMOCTH  OpPraHu3Ma  BO3ACHCTBUIO  HEONArONpHUsTHBIX  (PAKTOPOB
OKpyXaroleni cpeabl. JTO YyKa3blBa€T Ha HEOOXOAMMOCTb COBEPIICHCTBOBAHUS
HAyYHO-TIPAKTUYECKUX MOJIX0I0B K CO3/JaHUIO MPOAYKTOB MUTAHMUS.

Co3aHre HOBBIX TEXHOJOTHMU IIO3BOJIMJIO BBIIEIUTH HAIPABICHUE 110
pa3paboTKe Tak Ha3bIBa€MbIX «(PYHKIIMOHAIBHBIX MPOAYKTOBY». HblHEIHEEe pa3BUTHE
MHUPOBOTO pbIHKa (YHKIMOHAIBHOTO MUTaHWs MOJOOHO JIaBUHE, O YeM
KPaCHOPEUMBO YKa3bIBAIOT CJEMyIONTUE JaHHBIC: B 1995 1. 00beM Ipoax MpoayKTOB
«1st 300poBbs» coctaBuia 10 mupa gomwtapos CIIA, B 2000 r. - 15 mupa gosuiapos,
a x koHity 2002 r. - 33 mupa gosuapoB. Ilpeanonaraercs, uro k 2010 r. O6bem
nponaxx B EBpone mnpeBsicur 30 % peann3yemMbIX NOpPOAYKTOB NHUTaHuA. Tak,
HampuMep, POCT pbIHKA (YHKIUMOHATIBHBIX MOJIOUHBIX MNPOAYKTOB B Poccun
cocraBisieT He MeHee 25-30% B rog M OOTOHSET POCT BCErO0 MOJOYHOIO PBHIHKA
Poccun B menmom B 3 pasa. IlpeBbimieHne 1eH (GyHKIUOHAIBHBIX MOJOYHBIX
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IPOAYKTOB 10 CPAaBHEHUIO C [IEHAMU Ha OOBIYHBIE B HACTOSIILIEE BPEMS COCTABIISET 8-
10 %, na 3amaze - 25-30 %.

K OCHOBHBIM INpUYMHAM MHTEHCUBHOTO pPOCTAa U PA3BUTUS IPOIYKTOB
(YHKIIMOHAJIBHOTO  HA3HAYEHWs  OTHOCATCA:  PACTyIlM€  pacxoigpl  Ha
3[[paBOOXpaHEHHE, CTAPEHHUE HACEICHUS B OOJIBITMHCTBE PA3BUTHIX CTPAaH, OCO3HAHUE
HEOOXOJMMOCTH CJIETUTH 32 CBOUM 3/IOPOBBEM.

dopMHUpOBAaHUE HAYYHBIX MPEACTABICHUN O MNUTAHUM U POJH THIIEBBIX
BEILIECTB B MpOLECCAX KUZHEACATEIbHOCTH Hadanoch B cepeauHe XIX B. ¢
NOSIBJICHUEM  KJIACCMUECKOM  MapaJurMbl IUTaHWs, CTAHOBJICHUIO KOTOPOU
IPEIIIECTBOBAN PsAJl HAYYHBIX OTKPBITUH, HEMOCPEICTBEHHO WJIM OIOCPEIOBAHHO
CBSI3aHHBIX ¢ muTaHueM. K HUM OTHOCATCS OTKpPHITHE BHUTAaMHUHOB, HOHOB
MUKPO3JIEMEHTOB, Hay4YHbIC JOCTH)KCHHS, CBA3aHHBIC C BBIICHEHHEM CTPYKTYPHI
O€NKOB, >XHPOB, YIJIEBOJOB M HYKJIEHHOBBIX KHCJIOT, POJTH MHKPOIJIEMEHTOB B
KHU3HEACITEIbHOCTH OpraHN3Ma, CTPYKTYPBI M OPTaHU3AIMH OMOJIOTUYECKUX CHUCTEM,
HAy4YHBIC JIaHHBIC, CBSI3aHHBIE CO CTPOCHHUEM OpraHu3Ma Ha KIETOYHOM YPOBHE.
BriepBbie 3a BCIO UCTOPHIO HBOJIIOLIMHU 11€7Ib TUTAHUS CTAJIM CBSI3BIBATH CO 3/10POBHEM
4esioBeKa.

KOHIEHTpUPOBAHHBIM  BBIPAKEHHUEM KJIACCHUYECKOM MapaJurmMbl sIBUJIACH
OKOHYATeNIbHO chopMupoBaBIiascs B XX B. meopus cOAIaHCUPOBAHHO20 NUMAHUSL, B
OCHOBE KOTOPOH JIeXKaT TPU TJABHBIX MOJOKEHUS: TIPU MI€aTbHOM MUTAHUH TIPUTOK
BEIIECTB TOYHO COOTBETCTBYET WX IMOTEpe; MPUTOK TMHTATEIBHBIX BEIIECTB
o0ecrieunBaeTCs MyTEM pa3pylleHHs THUIIEBBIX CTPYKTYp M HCHOJb30BaHUSA
OpPraHW3MOM O00pa30BaBIIMXCA OPraHWYECKUX M HEOPraHMYECKUX BEILECTB;
PHEpreTUYeCKUe 3aTpaThl OpraHu3Ma JOJDKHBI OBITh  cOaJaHCHpOBaHBl €
HNOCTYIUIEHUEM SHEPTHH.

CormacHo 93TOM TeOpUHM, HOPMaJbHOE (YHKIIMOHUPOBAHHE OpraHu3Ma
oOecrieynBaeTcs IMpU €ro CHAOXKEHUM HE TOJIbKO HEOOXOAMMBIMHM SHEpPruel u
OEJIKOM, HO TaKXe TMpHU COONIOJCHUH OIPEACIICHHbIX COOTHOUIEHUN MEXIy
MHOTOUMCJICHHBIMH HE3aMEHUMBIMH (DaKTOpaMU THUTAHHS, KaXKIbI M3 KOTOPBIX
BBITIOJIHSET CBOIO creruduyeckyo (QpyHKII0 B oOMeHe BemecTB. B ocHOBe Teopuu
cOaaHCUPOBAHHOTO MUTAHUS JISKUT OIpeIeTICHUE MPOTOPLMNA OTAETbHBIX MHUILEBBIX
BEUIECTB B palMOHE, OTPAXKAIOIMIMX CYMMY OOMEHHBIX peaKlHi, KOTOpbIE
XapaKTepu3yloT  XUMHYECKHE  MpoLecchl,  oOecrneyuBarouie B HUTOre
KU3HECITEILHOCTh opranusma. Mcxoms u3 ¢hopMyiibl cOaTaHCHPOBAHHOTO MUTAHUS,
IIOJIHOLIEHHBII pallMOH JOJDKEH COAEpXkKaTh MUTATENbHbBIE BEIECTBA ISATH KJIACCOB:
UCTOYHUKU DHEPruu: OENIKH, JKUPbI, YIJIEBOJbl, HE3aMEHUMbIE AMUHOKHUCIIOTHI;
BUTAaMUHbBI; HE3aMEHUMbIE KUPHBIE KUCIOThI; HEOPTaHUUECKHUE IIEMEHTHI.

B 80-x romax XX B. cdopmynupoBaHa HOBas TEOpHs MHUTAHUS,
npeacTaBisitonias co0oil pa3BUTHE TEOPUM COATAHCUPOBAHHOTO MUTAHUS C YYETOM
HOBEHMIINX 3HAHUHM O (QYHKIUAX OajIaCTHBIX BEUIECTB M KUIIEYHOW MUKPOQIOPHI B
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¢buznonornu nuTaHus. ITa TEOPHsl, aBTOPOM KOTOPOM SIBUIICA POCCUNCKUIA (pr3moIOT
akanemuk PAMH A.M. Vzones, HazBaHa «meopueti adekeamHnoeo numanus». B ee
OCHOBY IMOJIOKEHO YETHIPE MPUHIUNHATBHBIX MMOJOKECHUS:

- MUI1]a YCBAaUBAETCS KAK MOTJIONIAIOIINM €€ OPTaHU3MOM, TaK W HACENSIOINMUI
€ro OaKTepHUsIMU;

- IPUTOK HYTPUEHTOB B OpraHU3Me 00€CIIeYMBACTCS 32 CUET U3BJICUCHUS UX U3
NUIM M B PE3YJIbTATE JEATEIbHOCTU OAKTEpPHil, CUHTE3UPYIOIIMX MUTATEIbHBIE
JOTIOJTHUTENbHBIE BEILIECTBA;

- HOpMaJbHOE MHUTaHUE OOYCIIOBIMBAETCS HE OJHHUM, a HECKOJBKHMHU IOTO-
KAaMU [IMUTATEJIbHBIX U PETYISATOPHBIX BEILECTB;

- (h)U3MOJOTUYECKH BAXKHBIMM KOMIIOHEHTAMM MUIIM SBIIAIOTCS OalacTHbIE
BEILECTBA, HA3BAIOIUECS (ITUILIEBBIMH BOJOKHAMUI.

Teopuss agexkBaTHOro mnuTaHus (HOPMYIUPYET OCHOBHBIE MPUHIIMIIBI, OOec-
NEYMBAIOIINE PALMOHAJIBHOE MHUTAHHE, B KOTOPOM YYHUTBHIBAETCS BECh KOMILIEKC
(aKkTOpOB NUTaHUA, B3aUMOCBSI3M ATUX (HaKTOPOB B OOMEHHBIX IIpoleccax M
COOTBETCTBHE ()EPMEHTHBIX CHUCTEM OpraHHU3Ma HHAMBHUAYAJIbHBIM OCOOEHHOCTSAM
IIPOTEKAIOIUX B HEM XUMHUUYECKHUX ITPEBPAILICHHM.

Brepsoie ¢ynxyuonanvuvie npooykmor (FOSHU - «food for specified health
use» - cneuupUYEcKHe NPOAYKThl TUTAHUSA, TPUMEHSEMble IS YIy4IIeHUsS
310poBbsi) MosiBUIUCH B SAnonun B 1980-1985 rr. TepMuH oObeAMHSN MPOIYKTHI
€CTECTBEHHOTO MPOUCXOXKACHHS, KOTOPbIE MPU CUCTEMATHYECKOM MOTpeOJIEHUU, B
OTIIMYME OT MPOJYKTOB pAlUMOHAIBHOTO NHUTAHUS, OKA3bIBAIM MOJIOKHUTEIBHOE
BJIMSIHUE Ha OpraHbl YeJIOBeKa WK UX (PYHKINHU, WK OPTaHU3M B LIEJIOM.

Ho 1990-x romoB umes (GyHKIMOHAJIBLHOTO TMHUTAHMS JJII BCErO MHUpa ObLia
BCEr0 JIMIIb «IPUYYIOW», OTPAHUYECHHOW mpeaenaMud SAnoHuu, B JajbHEHLIEM
OCHOBHBIE TNPUHLHUIBI KOHUENIMH (QYHKIMOHAIBHOTO THUTAaHUS B3ATHl Ha
BOOPY>KEHUE B Pa3BUTHIX U pa3BUBAIOIIUXCS cTpaHax wmupa (I'epmanuu, Opanium,
Ounnsuauu, [IBeunu, CILA, Kanane, Kurae, Kopee). Kak pe3ynbraTr - oueBuHOE
YIIyYILIEHHE COCTOSIHUS 3[I0POBbsI HACEJIEHUs Ha (DOHE YXYAIIEHUS SKOJOTUH.

Anonckue uccredosamenu, OCHOBOIIOJIOKHUKH KOHLETIIUU (PYHKIIMOHATBHOTO
NUTaHUsS, ONPEAEIIAIOT TP OCHOBHBIX KadeCcTBa MPOAYKTOB JAHHOTO Ha3HAYCHMS:
NUIIEeBasl LIEHHOCTb, BKYCOBBIE KauecTBa M (DU3MOJOTHYECKOE BO3ZCHCTBHE Ha
opranu3Mm. CorjacHO Ha3BaHHOW COBOKYIHOCTH CBOMCTB, (DYHKIIMOHAJIbHBIC
MUIIEBbIE MPOIYKTHl PACCMATPUBAIOTCS HE TOJBKO KaK MCTOYHUK IUIACTHUYECKHUX
BEIIECTB W HHEPruM, HO M KaK CIOXKHBIH KOMIUIEKC, KOTOPbIA oOecreunBaeTt
JIOCTOBEPHO TMpOsBISIIOUIMiCS Je4eOHbit 3¢hdext. B To ke Bpems TpPOIyKTHI
(YHKIIMOHAIBHOTO TMUTAHUSA HE OTHOCSTCS K KaTErOpPHH JIEKApPCTBEHHBIX MPENapaToB
U Je4eOHOW MHUIIM, XOTS M HUCHOJB3YIOTCS Ul YIYYIIeHUS (PYHKIHMOHUPOBAHUS
CUCTEM OpraHM3Ma M TOBBILIECHUS KadyecTBa 3[0pOBbs yenoBeka. M3BECTHO, UTO K
Je4eOHbIM OTHOCATCS TMPOIYKTHI CIEUUATbHOTO Ha3HAYEHUs, HCIOJIb3yeMble B

79



KayecTBe JIeueOHOro mpueMa B KOMIUIEKCHON Tepamnuu 3aboneBanuil. OHu
XapaKTEepU3ylTCs  M3MEHEHHBIM XHMHUYECKMM COCTaBOM M (PU3WYECKUMHU
cBoiictBamu. ClieoBaTeNbHO, B CTPYKTYpE NUTAaHUS COBPEMEHHOTO YelOBEKa
(GyHKUHMOHATIBHBIE TMPOJIYKTHI 3aHUMAIOT CpPEAHEE MECTO MEeXAY OOBIYHBIMU
MPOIYKTAMHU, HU3TOTOBJICHHBIMHA IO TPAAWIIMOHHBIM TEXHOJIOTHSIM, M TPOIYyKTAMU
nedeOHOro muTaHus. Bmecre ¢ TeMm, QyHKIMOHAIBHBIE MPOMAYKTHl MOKHO YCIIOBHO
OTHECTH K Tpynme JjedeOHO-TpOoQUIaKTHIECKUX, MPEAHA3HAYCHHBIX JUIs JIHII,
MIO/IBEPTAIOIINXCS BO3/ICHCTBUIO HEOIATONPHUATHBIX (PakTOpoB. BaskHO OTMETHTH, UTO
9TU TpeOOBaHUSA OTHOCSTCS K MPOAYKTY B IIEJIOM, & HE TOJBKO K OTACIIbHBIM €ro
UHTPETUECHTaM.

HMupexrop HUU nutanus PAMH akanemuk B.A. Tymenvsan Ha3Bald OPOIYKThI
GYHKIIMOHATBPHOTO ~ TMHUTAaHUS  TPOAYKTAaMH € 3aJaHHBIMH  CBOWCTBaMH,
00OTaIEeHHBIMU ACCCHITMATBHBIMUA THIIEBEIMU BEIIECTBAMA W MUKPOHYTPHUCHTAMH.
PasBepnytass QopmynupoBka [aHa OJHUM U3 BEAYIIUX CIEHUATNCTOB TIO
dbyukimonansHoMy nuTanuio b.A. Illendeposvim: «lIpodykmoel (hyHKyuoHaibHO2O
numaxusg - OTO TaKWe TMPOAYKTbl €CTECTBEHHOTO WJIM HCKYCCTBEHHOIO
MIPOUCXOXKJICHUS, KOTOpBIE MpEeAHA3HAYEHBI JJII CHUCTEMATHYECKOTO €KETHEBHOTO
yOOTpeOJICHUsT W OKa3bIBAIOT pETYJIHUpYIollee JelCcTBHEe Ha (DU3HUOJIOTUUECKHE
GyHKUIMH, OMOXUMHYECKUE PEAKIIUU U MICUXOCOLUAIBLHOE TTOBEICHHUE YETIOBEKA Yepes
HOpMAaJIM3AINI0 €70 MHUKPOIKOJIOTHYECKOTO CTaTyCcay.

DyHKYUOHAIbHBIE NUUeble NPOOYmMbl - ITO TPOAYKTHI, KOTOPHIE OKa3bIBAIOT
MOTEHIMATBHO 0JaroTBOPHOE BO3ACHCTBHE HA 3/I0POBBE, KOT/Ia OHU YIOTPEOISIOTCA
KaK 4acTh Pa3HOOOpPA3HOTO TMHUTAHUS HA PETYIApHON OCHOBE W B A(()EKTUBHBIX
no3ax. brarorBopHoe BO3ACHCTBHE (YHKIIMOHAIBHBIX MPOAYKTOB OOYCIIOBIEHO
MPUCYTCTBHEM B HUX OINPEICICHHBIX (DYHKIIMOHAIBHBIX HWHIPEIUECHTOB, NEPEUCHb
KOTOPbIX MHOTooOpa3eH. @DU3HONIOTHYECKOE BO3JCHCTBUE (DYHKITMOHAIBHBIX
MTUIIEBBIX KOMITO3UIIMA MOYKET 3aKTF0YAThCS B YIYUIIICHUU MPOIecca MUIIEeBApCHUS,
UMMYHOCTHMYJISIINN, aHTUKAHIIEPOTCHHOM JCHCTBUH, TEIaTONPOTEKIINY, CHIKCHUN
COJICpKaHHUS XOJIECTGpPUHA B KPOBH, YJIYUYIIEHWHW COCTOSHHUS THIICPTOHUKOB,
YIYYIICHHH COCTOSIHUSI KOCTeH W 3y0OB 3a CUeT CHelUaIbHBIX MHUHEPATbHBIX
100aBOK H T.II.

[TepBoHavyasibHO TO KJIacCU(PHUKAIIMU STIOHCKUX YUYEHBIX MPHUHAMICKHOCTh K
(GYHKIIMOHATBHBIM MPOAYKTAM YCTaHABJIMBAIN 110 HAJTMYHUIO B HUX OMuUI00aKTepHid,
OJTUTOCaxXapua0B, MUIIEBBIX BOJIOKOH. B mocmemyromem mnepeueHb WHTPEANCHTOB
ObLT paclMpeH M CTal BKJIOYaTh MHIIEBbIE BOJOKHA, OJUTOCaxapu/ibl,
CaxapoCHUpThl, MPOTEHHbI, MENTU]BI W AMHHOKHUCIOTBI, TJIUKO3HIbI, CIUPTHI,
W30IMPEHONIBI, BUTAMHHBI, XOJIMHBI, OW(GUI0- W MOJOYHOKUCIBIE OaKTepuw,
MUHEPaIbHBIC JIEMEHTHI, OJTMHEHACHIIIEHHBIE JKUPHBIE KUCIOTHI, (PUTOTPEmapaThl,
AHTUOKCUJAHTHI U T.II.
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B Epone B MexaynapogHoMm uHcTuTyTe Hayku o xu3Hu (ILSI) B 1998 r.
chopmynupoBaii  pabouee  ompenereHue — (GYHKIUOHAIBHBIX  MPOJIYKTOB:
«...MUIIEBOM MPOAYKT MOMXHO CUUTATh «(YHKIHUOHAIBHBIMY», €CIH OH JOCTATOYHO
yOeIUTEeNbHO MPOJIEMOHCTPUPOBAI OIaronpusTHOE BO3/IEHCTBUE HA OAHY MU OoJjee
3aJlaHHBIX (DYHKIMA OpraHu3Ma, KpoMe aJieKBaTHOTO MUTATEILHOTO 3 deKTa, TakuM
o0pa3oM, UTO COCTOSHHME 3[0pOBBSl  YIYUIIWIOCH W/MIU CHU3MICS PHUCK
3a0oneBaeMocT». COrJacHO ASTOMY OINpeAeNeHUI0 (YHKIMOHAIBHBIC MUIICBBIC
IPOIYKTHI JOJKHBI OCTaBaThCA MPOIYKTaMU MUTAaHUS (HE TAOJIETKU WJIM KaIlCyJibl, a
4acTh HOpMaJibHOTO NuTaHus). B EBpornelickoM coro3e PyHKIIMOHAIbHBIE TPOIYKTHI
nojpa3/iefieHbl Ha JBa TUMa: TUN A - ycwieHue GyHKUMNA opraHuzma; tun b -
CHIDKEHUE pUCKa 3a00JI€BAEMOCTH.

ITo Teopun /1. Ilorrepa, Ha COBpEMEHHOM PBIHKE MPEICTABICHBl UHIPEIUEHTHI,
KOTOpbIE MOTYT OBITH pa3[eieHbl HA CEMb OCHOBHBIX TPYMIL: MHILEBbIE BOJIOKHA,
Butamunsbl (C, rpynmna B, D), MunepanbHbie BeniecTBa (KalbIui, Kejie30), JTUMHIBI,
coJlepKalllie  TMOJMHEHACBHIIIEHHBIE  JKUPHBIE  KHUCIOTHI,  AHTUOKCHUJAHTHI,
OJIUTOCaXapu/ibl, HEKOTOPbIE BUJIbI IOJIE3HBIX MUKPOOPTaHU3MOB (TPOOHMOTUKOB).

[Ipon3BoaCTBO MPOAYKTOB (YHKIMOHAIBLHOTO MHUTAHUS 3aHUMAaeT Bce Oosee
3aMETHOE MECTO B NUIIEBOM MPOMBIIIJICHHOCTH Pa3BUTBIX CTPaH M TOCTOSIHHO
KOHTPOJIUpPYETCA rocyaapCTBEHHbIMH opraHamu 3IpaBOOXPAHEHUS.
OyHKIMOHAIBHBIE MPOIYKTHI BHITTYCKAIOT KaK B BUJIE IPUBBIYHBIX TSI TOTpeOUTENEH
W3JIeTIUH, TaK U B BUJIE CUPOIIOB, CYXMX 3aBTPAKOB WUJIU JAPYTUX N0Jy(HaOpPUKATOB.

B coBpeMeHHbIX MyOIMKalMIX BBICKA3bIBAETCA MHEHHE O TOM, YTO B CBSA3H C
NOSIBJICHHEM HA POCCHUMCKOM pBIHKE OOJIBIIOrO  KOJMYECTBA MPOIYKIHH,
MPOM3BOAMMON B cTpaHax 3amajHoil EBpombl, a Takke B CBA3U C MCIIOJIb30BAHUEM
OTE€YECTBEHHBIMU MPOU3BOJUTENSIMU Pa3IMYHOTO pojaa 100aBOK U PaCTUTEIbHBIX
KOMIIOHEHTOB aCCOPTHUMEHT NIPOAYKTOB Ha OCHOBE TPAJAMIMOHHBIX 3HAYUTEIHHO
YBEIMUMWIICA. DTO TpeOyeT YMOpSJOUYEHUS €ro HOMEHKIATYypbl B COOTBETCTBHE C
MEXKyHApPOJIHBIMH JOKYMEHTaMHU U, B MEpBYI0 ouepens, ¢ «Codex Alimentariusy.
JlocTH)keHre HAMEUYEHHOTO BO3MOXKHO JIMIIb C YYE€TOM COBPEMEHHBIX TPEOOBaHMIA
HAayKM O MHUTAaHWHU, a TaKXkKe TpaHCHOpPMAIMU KJIACCUYECKOM TEOpUHU aJIeKBaTHOIO
MUTaHUs, KOTOpast OOHOBJISIETCS OJaroapsi pa3BUTUIO TUTHEHBI TUTAHUS.

H.H. Jlunamog (mn.) xnaccuuuupyeT KOMOUHUPOBAHHbIE NPOOYKMbL HA MpU
epynnvl  (noxo.leHusy): TPOMYKTHI, TPHUOIMKEHHBIE TI0 OPraHOJICITUYECKUM
MoKa3zaTeslsiM K TPAAUIMOHHBIM, OJHAKO YacTh OCHOBHOIO CbIpbSl 3aMEHEHa
TUAPATUPOBAHHBIMU, SKBUBAJIEHTHBIMU IO COJEPKAHHUIO Oelika KOMIIOHEHTaMU;
MPOJYKThI, YAOBIECTBOPSIONINE TMOTPEOHOCTH B SCCEHIMAIbHBIX HYTPUEHTAX;
OPOAYKTHI, OOECHEYMBAIOIINE MAaTEPHATBHBI M DHEPreTUYecKuil OalaHCc B
OpraHu3Me YEJI0BEKa.

Chlpbe, UCHONB3yEeMOE [UIsl TONY4YeHHS KOMOWHHUPOBAHHBIX MPOIYKTOB,
JOJDKHO omeeuams credyiouwum mpebosanusm: 0aJaHCUPOBATh BCE WU OTICIIbHBIC
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KOMIIOHEHTBI B COOTBETCTBMM C TeOpHed cOaJaHCHPOBAaHHOTO  MHUTAHUS;
rapaHTUpPOBaTh TUTHEHUYECKYI0 OE€30MacCHOCTh MOJy4aeMOro MpOAYyKTa; He
NpUAaBaTh MPOJYKTaM BBIPAKEHHBIX BKYCOB, OUIYIIEHUN U 3amaxoB; 00ecreynBaTh
MOJIyYeHHUE MPOJIYKTa C BHICOKUMH OPraHOJENTUYECKUMH TTOKa3aTesIMU; 000raiarh
IPOAYKT OMOJIOTUYECKH aKTUBHBIMU BEIIECTBAMH.

HCTOYHMKM Takoro ChIpbsi BEChbMa pPa3HOOOpPA3HBI. YCIOBHO HMX MOYKHO
pa3JeNUTh Ha Wecmb OCHOBHBIX PYN.

K nepeoii epynne ciaegyetr OTHECTH IUIOJOBO-STOJHBIE U OBOIIHBIE JOOABKH,
MpUMEHSIEMbIE B HAaTypajJbHOM BHJIE, a TAKK€ B BHUJIE CHUPOIIOB, KOHIIEHTPATOB HJIU
CYXHMX cMeceil. OTu 100aBKHU MO3BOJSIOT OTPETYJIUPOBATh COAECPKAHUE B MIPOAYKTAX
BUTaMUHOB, YTJIEBOJIOB, MUHEpAJIbHBIX BEIIECTB, MUIIEBBIX BOJOKOH. Kpome Toro,
OHH, KaK MPaBUIIO, IPUIAIOT MPOAYKTaM BBIPRXKEHHBIN BKYC M apoMatr (GPyKTOB HIIU
OBOIIIEH, a TAKXKE ITPUBJICKATEIbHBIN BHEIIHUN BUJ.

Bmopylo epynny cocTaBAsSIOT NPOAYKTBI MOPCKUX MpoMmbIcioB. Crenyer
OTMETHTb, YTO 3Ta IpyNNa MpPeACTaBiIsseT OO0 BechbMa OOJIBIION pe3epB I
CO3/1aHusl Pa3HOOOpa3HbIX KOMOWHUPOBAHHBIX MPOAYKTOB Ha MOJIOYHOM OCHOBE.
Hcnonp3oBaHue pbIObl M PHIOHBIX MPOAYKTOB IO3BOJISIET PEryJIMpPOBaTh B HHUX
OCNKOBBI M JUOUAHBIA COCTaB, OTHOCHUTEIBHOE COAEpXKaHHE CBOOOJHBIX
AMUHOKHUCIIOT, >KUPHOKHUCIOTHBIA COCTaB, COAEpKaHue Honaa, Gropa, Kauus, a TaKKe
OpraHU4YEeCKUX KUCIIOT.

B ocobywo epynny crnenyetr BBIIENUTH TUKOPACTYILIEE PACTUTEIBHOE ChIPHE
(cbenoOHbBIE BUBI MATOPOTHUKA, TPUOBI, KaJUHY, ITMIOBHUK, OOSPBIIIHUK, KPAIIUBY
u japyrue pactenus). Kak mnpaBuno, oHM cojepkaT OHOJOTMYECKH aKTHUBHBIC
BEI[ECTBA MPOQPMIAKTUIECKOTO Ha3zHaueHUs ((1aBOHOUIBI, TyOWUIIbHBIC BEIIECTBA,
NMEKTUHBI, OPTaHWYECKHE KHUCJIOThI, BUTAMHHBI, aJKaJIOWIbl, 3(PUpHBIE Macia,
MUKPO3JIEMEHTHI U Jpyrue coenuHeHusi). [Ipupoanbie 3amachl Takoro Chlpbsi BeCbMa
3HAYUTEIbHBI U BIOJHE MOTYT YAOBJIETBOPUTH MOTPEOHOCTH MPOMBIIIIIEHHOCTH.

K uemsepmoui cwipvesoii epynne cnemyer OTHECTH OO00OBBIE M 3JIaKOBBHIE
KylabTypbl. (OCOOEHHO TNEpPCIEeKTUBHBIM SIBISETCA HCIOJIb30BAHUE MPOJYKTOB
nepepaboTku cou. C HMX HCMOJB30BAHHEM MOYKHO BbIpaOaThIBaTh NMPAKTUYECKU BCE
npoaykThl. [IprMeHEHHEe COM TO3BOJSET PETYJIUPOBATH OCIKOBBIM W JIUHTHBIN
0oOMeH, a Tak)Ke BJIMITh Ha COOTHOILLIEHUE B HUX CBOOOIHBIX KHUPHBIX KUCIIOT.

OcHoBHast mpoOsieMa, BO3HMKAIOUIas MPH HCIOJb30BAHUU PACTUTEIbHBIX
NOJIM(PYHKIIMOHAIBHBIX JT00ABOK TMPUPOJHOTO TMPOUCXOXKICHUS, 3aKII0YaeTcs B
HECTAOWJIbHOCTH KOJMYECTBEHHOTO M KadeCTBEHHOTO COCTAaBa BHOCHUMBIX C HUMHU
OMOJIOTMYECKU aKTUBHBIX BellecTB. JlaHHas npobiemMa ycyryossercs emie U TeM, YTO
XUMHUYECKUNA COCTaB OJHUX M TE€X K€ PACTCHUM, KUBOTHBIX, a TAKXK€ Pa3IUYHBIX
BUJIOB MUHEPAJIBHOTO ChIPbS MOXKET CHUJIIBHO BAPbHUPOBATh B 3aBUCHUMOCTH OT LEJIOTrO
psina (akTopoB OKpyKaroOIIeH Cpeibl, CIOCOOOB TEPepadOTKH W XpaHEHHUS. ITO
CO3/1a€T Cepbe3HbIE TPYIHOCTH B OOECIEUEHUM PEATbHOTO COAEPMKAHHSI BHOCHMBIX
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OMOJIOTMYECKH aKTHUBHBIX BEIIECTB B 00OTaniaeMoM IMPOIYKTE HA OJAHOM U TOM K€
perIaMEHTHPYEMOM YPOBHE.

OmoenvHylo  2pynny  KOMIIOHEHTOB, HCIIOJIB3YEMBIX IIpU  BBIPaOOTKE
KOMOMHHMPOBAHHBIX MPOJYKTOB, COCTABIISIIOT OMOJIOTHYECKU aKTUBHBIE BenlecTBa. Ha
NEPBOCTENCHHYI0 BaXKHOCTh pa3pabOTKXM M OpPraHM3allMd MacCOBOTO IMPOU3BOJICTBA
IPOJYKTOB € OMOJOTMYECKH aKTUBHBIMU BEIIECTBAMHU YKa3bIBA€T MX MOCTOSHHBIN
nebuuT B panmoHax HaceneHus. OCOOEHHO Takue MPOAYKTHI HEOOXOAMMBI IS
pPETMOHOB, HEOIAroMmoJyYyHBIX B 3KOJOTHYECKOM OTHOIICHHH. YBEJIUYCHHE B
OpPOAYKTax  OMOJOTMYECKM  aKTUBHBIX  BEIIECTB  MpUAAaeT UM  JieueOHo-
npo(uIaKTHYECKHE CBONCTBA.

K mepcreKkTuBHBIM cleayeT OTHECTH ChIpb€ MUKpPOOHOTO cuHTe3a (wecmas
epynna). 3T0 OJIUH U3 HETPAIULUOHHBIX CIIOCOOOB MOTYYEHUs MUILEBBIX TPOAYKTOB,
CBSA3aHHBIM ¢ OMOCHHTE30M MHKPOOpraHu3moB. CuuTaercs, 4yTo B OyaylieM OH
CHOCOOEH JMKBHJIMPOBATh OJHY M3 BaXXHEHIIMX IMPOJOBOJIBCTBEHHBIX NPOOJIEM -
OeJIKOBBIN Je(ULIUT.

Hanuuue 0607b1I0r0 KOJNMYECTBA Pa3HOOOPA3HBIX NUIIEBBIX KOMIIOHEHTOB,
IPUMEHEHUE KOTOPHIX BO3MOKHO IIPHU MPOU3BOACTBE KOMOMHUPOBAHHBIX IMPOAYKTOB
OUTaHUSI YKa3blBaeT Ha HEOOXOJUMOCTh YETKOI0 HAy4yHOro MoJAXoJa K HX
BbIpaOoTke. Ha ©0a3e COBpeMEHHBIX MPEACTAaBICHUH HAayKh O [HTAHHUH
c(OpMYIMPOBAHBl OCHOBHBIE MPUHIUIBI MPOEKTUPOBAHUS MHOTOKOMITIOHEHTHBIX
MUUIEBbIX MPOAYKTOB. ODTHUMHU NPUHIMIAMHU CJIEAyeT PYKOBOJCTBOBATHCS MpH
NPaKTUYECKOM peanu3alui MOAXOAOB IO CO3JaHUI0 MHOTOKOMIIOHEHTHBIX
IIPOYKTOB.

Ha nHauyanbHOM 3Tane (opmynupyercs TEXHHYECKOE 3aJaHue, BKIIIOYarollee
OCHOBHBIE TpeOOBaHMSI K COCTaBy, CBOWCTBaM, OpPraHOJIENTHKE, MHUIIEBOH U
OMOJOTUYECKON IIEHHOCTH MPOEKTUPYEMOro MpoayKTa. BTopoit sTam BKIIOUYaeT
MOUCK HEOOXOJAMMBIX MHTPEIUEHTOB M MX COYETAHWUW, MO3BOJISIOLIMX pEajTu30BaTh
TpeOOBaHMSI TEXHUYECKOro 3adaHus. llpu 5TOM y4WUTHIBAIOT 3KOHOMUYECKHE
nokazarenu. Creayromuil 3Tan 3aKiaovyaeTcss B OTPa0OTKE TEXHOJOTHMU MOJyYEHUS
HOBOro mpoaykra. Ha »TomM »3Tame ycTaHaBIMBAIOTCS CIOCOOBI U PEXUMBI
NOJIFOTOBKM OTHENbHBIX HWHIPEAUEHTOB K IiepepaboTke, a TakKe OCHOBHBIC
TEXHOJOTMUECKHE TIapaMeTpbl BbIPAaOOTKM M XpaHEHHs HOBOrO MpojaykTa. B
NOCJIEAYIOIIEM IPOBOAMUTCS H3YYEHUE COCTaBa W CBOMCTB BHOBb IOJyYEHHOI'O
MPOJYKTa U OINpPEAEINIAETCS €ro COOTBETCTBUE 3aJaHHBIM napamerpam. [lpu Hanuuuu
OTKJIOHEHHH B COCTAaBE WM CBOMCTBaxX MPOBOJUTCS KOPPEKTUPOBKA pEUENTyp HU
TEXHOJIOTHYECKUX IIapaMEeTpOB JO IIOJHOI'O COOTBETCTBUS NPOAYKTa 3aJaHHBIM
XapaKTePUCTHKAM. 3aKIIOYUTEIbHBIM 3TAllOM CO3/aHUS HOBOTO KOMOMHHPOBAHHOTO
OpOAYyKTa SIBISETCS pa3paboTka HOPMATHBHO-TEXHMYECKON JOKYMEHTAllUu H
BHEJ[PEHUE PE3yIbTaTOB PabOTHI B MPAKTHKY.
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Koumponwnwie eonpocwvt k meme 16.
Kaxkue ydeHble BHECIN BKJIA]] B PA3BUTHE COBPEMEHHOM MapaurMbl MATaHUA?
Urto takoe FOSHU - “food for specifieldhelth use?
Kaxkue yueHble BHECIM 3HAYUTENbHBINA BKJIA/l B PA3BUTHE MPUHIIUIIOB
MOJICTUPOBAHUS COCTaBa QYHKITMOHATHHBIX TIPOTYKTORB?
UTO yYUTHIBAIOT IPU NPOCKTUPOBAHUHA AMUHOKHUCIOTHOTO COCTaBa?
Kaxkoii 6enox siBisieTcst uaeanbHbIM? {7151 4ero oH ucnoiab3yercs?
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