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BBenenue

YuebHoe nocobue Mo JUCHUIUTMHE XUMHUS pa3jiesia XUMUYECKUM COCTaB MUILEBOTO
CBIpbs. IPOAYKTOB IIMTaHUSA, €r0 TEXHOJIOTMYECKOE 3HAYECHHE  MPEJHA3HAYCHO JUIA
3HAKOMCTBA C TEOPETUYECKUM MATEPUATIOM.

Ilenpro M3y4eHUsT TaHHOTO pasjelia SIBISETCS MOJYyYEHHUE CTYJAEHTAaMU 3HAaHUMU: O
XMMHUYECKOM COCTABE IUIIEBOIO ChIPbs, NOJMy(paOpUKaTOB, T'OTOBBIX IHPOIAYKTOB; 00
o0LIMX 3aKOHOMEPHOCTSAX XMMHUYECKHUX IPOIECCOB, MPOTEKAOIIMX MpH mepepaboTke
CBIPbS B TOTOBBIM MPOAYKT, O POJIM OCHOBHBIX KOMIIOHEHTOB IIMIIY B KU3HEAECATEIbHOCTH
OpraHn3Ma 4YeJI0BEeKa.

3ajgaya JAMCHUIUIMHBI — W3YYEHHUE OCHOBHBIX COCTABHBIX BELIECTB MHUIIEBBIX
IIPOAYKTOB M UX POJb B IIUTAHUU YEJIOBEKA; O3HAKOMJIICHHE C OCHOBHBIMU XMMHUYECKUMU
IpoleccamMy, MPOTEKAOIIMMH B Pe3yIbTaTe XPaHEHUs U MEepepabOTKU ChIPbS B TOTOBBIN
IPOAYKT, C HOPMaMH €KEHEBHOTO MTOTPEOJICHNUS TUILIEBBIX BEILIECTB.

3HaHus, IPUOOPETEHHBIE CTYIEHTAaMU IIPU U3YUEHUH Kypca XuMus 0azupyrorcs Ha
3HAHUAX, IOJYYEHHBIX IIPU WU3y4YCHMM IucHUIIIMH OpraHuuyeckas XHMHs, a B XOJHE
JaJIbHENIIEr0 OOY4YEeHMsI, 3aKpEIUIIOTCS U YINIYOJISIOTCS NPHU U3YYEHUU CIELHATIbHBIX
JUCLUILINH.

B pe3ynbpraTe n3y4eHus JAHHOW JUCLUILINHBI CTYACHTBI JOJIKHBI-

3HATbD: OCHOBHBIE KOMIIOHEHTBI IMUIEBBIX IPOAYKTOB, HX CYTOYHOE
notpebseHue M poib B (U3HOJOTHM TMHTAHUS 4YEJIOBEKA; OCHOBHBIE MPEBPALICHUS
COCTaBHBIX BEIIECTB IIPOAYKTOB IIMTAHUS B OpraHU3ME YEJIOBEKA M B IPOLECCE
nepepaboTKU CHIPhS B TOTOBYIO MPOIYKIIUIO.

YMETb: OmnpenensitTe OCHOBHbIE KOMIIOHEHTHI CBIPBS, MOIy(hadpUKaToB, TOTOBOM
IPOAYKIMH; IPOrHO3UPOBATH M3MEHEHUE COCTaBa, CBOMCTB IMILEBBIX INMPOAYKTOB IpHU
pa3IMYHBIX BUAAX TEXHOJIOTHMUECKON 00pabOTKH ChIPhs U MOTy(pabpUKaToB.

KOHCIIEKT JIEKIIUI BKIIFOYAET OCHOBHBIE TEMbBI M3y4aeMOI0 pa3zena.

3HaHus, IPUOOPETEHHBIE CTYAEHTAMU MPU U3YUEHUH pa3jiena XUMUUYECKUI COCTaB
IUIIEBOTO CBHIPbsl IPOAYKTOB INHUTAaHUS, €r0 TEXHOJOTMYECKOE 3HAYCHHE JIMCLMIUIMHBI
XrMHs, TPEIHA3HAYCHBI JUII 3HAKOMCTBA C TEOPETHUYECKMMM MAaTepualaMu B
JaJbHENIIEM, 3aKPETISIOTCS U YINIYOJISI0TCS IPU U3YYEHUH CIIELHUAIbHBIX IUCLUIUINH.

Pa3nen «XMMH4YeCKHHA COCTAB MUIEBOT0 ChIPbA NMPOAYKTOB,
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ero TeXHOJIOrH4ecKoe 3HAYCHHe»
Tema 1. BeakoBbie Belecrea

1.1 Knaccudukanusi 6eJ1K0B

1.2 HedpepMeHTATHBHBIE NPEeBPallleHUsT 0€JIKOB
1.3 ®epMeHTATHBHBIN IHAPOJIN3 0EJIKOB

1.4. IIlnmeBasi HEHHOCTH 0€JIKOB

1.1 Knaccudukanus 0eJIKoB

benkoBbIMHM  BelIECTBAMHM HA3bIBAIOTCA BBICOKOMOJIEKYJISIPHBIE OpPraHUYECKUE
COEIMHEHMSI, MOJIEKYJIbI KOTOPBIX COCTOSAT M3 OCTAaTKOB 20 pa3iMYHBIX O-aMUHOKHUCIOT.
benku WrparT OrpOMHYIO POJIb B JIESITEIBHOCTH JKMBBIX OPraHU3MOB, B TOM YMHCIIE U
yenioBeka. Hanbosnee BaxxHbIMU QYHKIIUSIMU OEIKOB SIBIISIIOTCS:

- CTpyKTypHass ¢yHKumMsi (COCIMHUTENbHBIE TKAHW, MBILIIbI, BOJOCHI U T.1.);
KatanuTuyeckas pyHkius (0eIKu BXOIAT B cOCTaB (hEPMEHTOB);

- TpaHcnopTHasi (yHKHuUsA (IEPEeHOC KHUCIOPOJa TeMOINIOOMHOM KpPOBH);
3amuTHas pyHknus (aHTuTena, GuOpUHOTreH KpoBH),

- COKpaTuTejJbHast (QYHKHUA (MHO3MH MBIIIEYHOM TKaHU); TOPMOHAJbHAs
(TOPMOHBI YEJIOBEKA);

- pe3epBHasi ((pepputun cenezeHku). Pe3epBHas wuiaM mnuTaTeNbHAs (QYHKIHS
OEJIKOB 3aKJII0YaeTCd B TOM, YTO O€JKM HCIHOJIB3YIOTCS OPraHW3MOM YEJOBEKa IS
cuHTe3a OeJIKOB U OMOJOTMYECKH aKTHUBHBIX COCIMHEHUI Ha OCHOBE OeJKa, KOTOpbIE
PETYIUPYIOT MPOLIECCHl 0OMEHA B OPraHU3Me YEJIOBEKa.

benku cocTosT U3 OCTaTKOB 0. - aMUHOKHUCIIOT COEIMHEHHBIX MEeNTUAHOM CBA3BIO (-
CO - NH -), koropas oOpa3yercss 3a cyeT  KapOOKCHJIbHOM TpyNIbl IEpPBOH
AMUHOKHCJIOTBI U 0 - aMUHOTPYIIIIBI BTOPOH aMUHOKHUCIIOTBI.

Cy1niecTByeT HECKOJIBKO BUIOB KJIaCCU(PUKALIUK OEIKOB.

Knaccupukanusi 1mo  CTPOEHMI0  MENTHIAHOW  LEeMOYKH:  Pa3jinyaroT
crupaiieBuHyt0 GOpMy B BHUJIE O - COUPAIM U CKIAAYaTyI0 CTPYKTYpy B Buiae [ -
CIIApaJu.

Knaccupukanusi mo opueHTannu 0eJIKOBOM MOJIEKYJIbI B IPOCTPAHCTBE:

l.IlepBuyHasi CTPYKTypa TPEICTaBIsICT COOOW COCAMHEHHE AMUHOKHCIOT B
IIPOCTENIIYIO JIMHENHYIO LIETIb 34 CUET TOJIBKO MENTUAHBIX CBI3EH.

2.BropuyHasi CTPYKTYpa NpEACTAaBISIET COOON MPOCTPAHCTBEHHOE PACIOJIOKEHHE
MNOJUIENTHION LEeNu B BUIE O - CIUpaNu Wik [ - cKiaagyaTol cTpykrypbl. CTpyKTypa
YAEPKUBACTCS 3a CYET BO3HMKHOBEHHUS BOJOPOJHBIX CBSA3EH MEXKIYy COCEIHUMU
IIENITUIHBIMU CBS3SIMH.

3. TpeTnyHasi CTPYKTYPa NPEJICTABIIACT COO0M crielin(puIecKoe yKIaabIBaHUE @ -
cnupand B Buue riaoOyn. CTpyKTypa yAEp>KHMBAaeTCs 3a CUeT BO3HUKHOBEHHMS CBA3EH
MeXIy OOKOBBIMH paguKaiaMyd aMUHOKHUCIIOT.

4. YerBepTUYHaAsi CTPYKTypa TMpEICTaBIseT COOOM COEAMHEHHE HECKOIbKUX
rJ100yJ, HAXOJALIUMXCS B COCTOSSHUM TPETUYHOM CTPYKTYpbl, B OAHY YKPYIHEHHYIO



CTPYKTYpY, OOJIaaloNIyl0 HOBBIMU CBOWCTBAMH, HE XapaKTEPHBIMU JUISI OTIEIBHBIX
r7100ys. ['100yIbl yiepKUBatOTCs 332 CYET BO3SHUKHOBEHUS BOJJOPOIHBIX CBA3EH.

[lonnepxanue  XapakTEPHOM  MNPOCTPAHCTBEHHOM  TPETUYHOM  CTPYKTYpPHI
OEJIKOBOW MOJIEKYJIbl OCYILECTBIIAECTCS 3a CUET B3aUMOJACHCTBUSL OOKOBBIX paIUKaIOB
AMUHOKHUCIIOT MEXAYy co00il ¢ oOpa3oBaHHEM CBS3€H: BOJOPOJHBIX, AUCYIb(PUIHBIX,
AIIEKTPOCTATUYECKUX,  TUApoPoOHbIX. KoHburypaumm  nepeyucieHHbIX  CBA3EH
MIPUBEJCHBI HA pUCYHKE 2.1.

Kuaccupukanust o creneHu pacTBOPUMOCTH 0eJIKa.

- BopopacTBopumble Oe€iKuM HMEIOT HEOOJBUIYIO MOJIEKYJSIPHYIO Maccy, HX
NPEICTaBISIIOT AJIbOYMHUHBI SH1IA.

- ConepactBopumsle Oenku pactBopsitorcsa B 10 % pacTBope xjopuaa HaTpus, Ux
IPEJICTaBISIIOT IV100YJIUHBIL: OEIOK MOJIOKA Ka3eHH, OETOK KPOBH INIOOYIIHH.

- IlenouepacTBopumblie Oenku pactBopsitorcss B 0,2 % pacTBOpe TMApPOKCUIIA
HATpUs, UX MPEACTABIAIOT IIIOTEJIHHbI: O€JI0K KIEHKOBUHBI MILIEHUIIBI.

- CnupropacTtBopuMble Oenku pactBopstores B 60-80 % cnupre, ux
IPECTaBISIIOT MPOJAMMHBI: O€JIKH 371aKOBBIX KYJIBTYP.

Knaccuduxanus nmo crpoennio oesika.

benku 1mo cTpoeHHIO O€IKOBOM MOJIEKYJBl DPA3AeislOTCs Ha IPOCThIE WM
OPOTEUHBl U CIOXKHBIE WM TpOoTeuabl. B cocTtaB mpocThix OETKOB BXOISAT TOJBKO
AMUHOKHCIIOTBI, B COCTaB CJOXHBIX OEJIKOB BXOASIT aMHUHOKHCIIOTHI (armobenok) u
BellecTBa HEOENTKOBOM Npuponbl (MpocTeTUYecKas TIpymmna), KOTopas BKIIOYAET:
bocopHYIO KHCIOTY, YTJIEBOIbI, JIUMUbI, HYKIIEHHOBBIE KUCIOTHI U T.1.

[Iporennpl noApa3iensOTCsT HA NOATPYIIBI B 3aBUCHMOCTH OT COCTaBa
HEOENIKOBOI YacTH:

- Jlunonporenapl cocTOAT U3 O€iIKa M OCTAaTKOB JIMIIUAOB, OHM BXOJAT B COCTaB
KJIETOYHBIX MEMOpaH, B IPOTOIIA3MY KJIETOK.

- I'nuxonporenipl cOCTOAT U3 OesKa U BBICOKOMOJIEKYJISIPHBIX YIJIEBOJOB, BXOJAT B
COCTaB AUYHOTO OelKa.

- XpomomnpoTenuapl COCTOAT M3 O€lKa M KpacsIiMX BELIECTB - [HUIMEHTOB,
UMEIOLINX B CBOEM COCTaBE METAJUIbI, HATPUMEP F'EMOIVIOONH COIEPIKUT XKEIEe30.

- Hyxneomporeuapl cocTosT U3 Oelka M HYKJIEMHOBBIX KHUCJIOT, BXOAST B COCTaB
IPOTOIIA3MbI KJIETOK H B SIAPO KIETKU.

- ®ocdonpoTennpl cocToiIT u3 O6enka U PocHopHON KHUCIOTHI, BXOAAT B COCTaB
KJIETKH.

1.2 HedepmeHTATHBHBIE NPEBPALLCHUs 0€JIKOB

benku HaxoadT mpUMEHEHUE B MPOU3BOJICTBE MUIIEBBIX MPOAYKTOB HE TOJBKO KaK
NUTaTeIbHbIE HWHIPEIUEHThI, OHM O00JIafalT crneuupUuecKuMu CBOMCTBAMU  —
(GyHKUHMOHAJIBHBIMH CBOMCTBAMHU, KOTOpbIE OOECIEUUBAIOT CTPYKTYpPY, BIHUSAIOT Ha
TEXHOJIOTHIO IPOU3BO/ICTBA MUILIEBOTO MPOAYKTA.
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Puc. 2.1 Bupsl cBs3elt B MoJiekyJie Oenka

Bopopoanble: 1- Mexay HENTUIHBIMH TPyNHamMu; 2 — MeXAy KapOOKCHIBHOM
IPYyNmou (acrmaparuHoBas W IVIFOTAMHHOBBIS KHCJIOTBI) M CHUPTOBBIM THIPOKCHIIOM
(cepun); 3- MeX1y (DEHONBHBIM THAPOKCHIOM M HUMHUA030J0M. DJIEKTPOCTATHYECKOE
B3aumoneiicreue: 4 —MeXIy OCHOBAHMEM W KHUCIOTOW (aMUHOTPYNIOW JH3WHA U
KapOOKCUJIbHOM  TPyNNOW  acmapariHOBOM M TJIIOTAMHUHOBOM  aMHHOKHCIIOT).
I'mapodoOuble: 5 -pu yyacTuu JellMHA, W30JEWIIMHA, BaJllMHA, allaHuHa; 6 — C
ydacTueM (eHuIaJaHuHa.

BonocBsizpiBaomasi  cmoco0HOCTH, WM ruapatanusi. benku  crnocoOHBI
CBA3BIBATH BOJY, TO €CTh MPOSBISIOT TI'MApoduibHble cBoiicTBa. Ilpu 3TOM Oenku
HaOyXaroT, yBEJIMYMBAETCS UX Macca U 00beM. ' napouiabHOCTh KIEHKOBUHHBIX OEIKOB
— OJIMH U3 NPU3HAKOB, XapaKTEPU3YIOIINX Ka4yeCTBO 3e¢pHA U MyKH. L{uTomnnazma KieTku
IpeJCTaBIsIeT CTAaOMIM3UPOBAHHYIO CYCHIEH3UI0 M3 MoJiekysn Oenka. B mponecce
TEXHOJIOIMYECKON MepepabOTKU ChIPbsl MPOUCXOIUT CBSI3bIBAHUE BOJbI, MPOJYKTHI
YBEIMYHUBAIOTCA B 00bEME — HA0YXaroT.

JeHaTtypanusi 0eJIKOB — 3TO MPOLECC U3MEHEHUS! MPOCTPAHCTBEHHON CTPYKTYPhI
Oenka MOJA BIMAHMEM BHEUIHMX (DAaKTOPOB: HarpeBaHHE, MEXaHHUYECKOE BO3JCICTBHE,
XUMUYECKOE BO3JEHCTBHE, ¢u3nueckoe Bo3aeiicTBue u T. 1. [lpu neHarypanmm
pacnagaeTcsl 4eTBEpTUYHAs, TPETUYHAs, BTOPHYHAsS CTPYKTypa O€iKa, HO COXpaHATCA
NEepBUYHAs CTPYKTYypa U HE MU3MEHSETCS XMMHUUYECKHil coctaB Oenka. Ilpu nenatypauuu
MeHsieTcs (PU3MYECKHUe CBOMCTBA OeliKa: CHUYKAETCsl paCTBOPUMOCTD U BOJOCBSI3bIBAIOIIAS
CIOCOOHOCTb,  TepsieTcss  OuoJorMyeckass  akTUBHOCTh — Oenka.  OZHOBpEMEHHO
YBEJIIMYMBAETCS  AKTUBHOCTb  HEKOTOPBIX  XUMHUYECKMX  TpyII,  obJjeryaercs
(dbepMeHTaTUBHBIN THAPOIIN3 OelKa.



[Ipu TexHomornyeckoil mepepaboTKe ChIpbs (OYMCTKA, NEpeMelIMBaHUE, Bapka,
00paboTKa XMMHYECKMMM pEareHTaMy, HCIOJb30BAaHUE BaKyymMa WM IOBBIIIEHHOTO
JaBJIEHUsI) OEJIKU [TO/IBEPratoOTCs I€HATYpaIliH, YTO MOBBIIIAET CTENIEHb UX YCBOEHUS.

ITenooOpa3oBanme. benku cnocoOHbl 00pa30BbIBaTh BEICOKOKOHIIEHTPUPOBAHHBIE
CUCTEMBI KHUJIKOCTb — I'a3, TBEPJOE TEJO - I'a3 B BUJIE NIEHbI. benky BBINOIHAIOT (PYHKIIHIO
neHooOpaszoBarened B KOHIUTEPCKOM MPOMBIIUIEHHOCTH (cyduie, mactuia), B
XJIEOONEYEHNH, B MPOU3BOACTBE NMUBA. [IOBEPXHOCTh TIa30BbIX IYy3bIPHKOB IMOKPBHIBAET
KUJKAs WA TBEpAast 000JI04Ka, cocTosimas u3 6enkoB. [Ipu uctoHueHnn 3T0i 000710YKH
ra3oBbl€ Iy3bIPbKH JIONAKOTCS, NMPOUCXOAMUT KOAJMCLUEHLMUSA WIN CIHSHUE ITy3BIPHKOB,
IIEHA CTAHOBUTCS PBIXJIOW, MEHEE CTOMKOMH. Y CTOMYMBOCTH CTPYKTYPHI IIEHBI SIBIISETCS
BaXXHBIM ()aKTOPOM MOBBIIICHHS KAU€CTBA MUIIEBBIX MPOYKTOB, B TOM YUCJIE U TTUBA.

MenanouaguHoo0pazoBanne (peakuuss Maiisapa). Ilpu B3aumonelcTBUM
aMUHOTpyNH OENKOB M AaMHHOKHCIOT C KapOOHWJIBHBIMH TPYINIaMU YIJIEBOAOB
IIPOUCXOJIUT peakuus MEJIaHOMIMHOOOPA30BAHMUSI. Jr1o0 OKHCIIUTEIBHO-
BOCCTAaHOBUTENBHBIN MPOLIECC C 00pa30BaHUEM PA3IUYHBIX IPOMEKYTOUHBIX POIYKTOB,
KOHEYHBIE NMPOAYKTHI PEAKIUH — MEIAHOWJIMHBI UMEIOT KOPUYHEBBIN IIBET, BIUAIOT HA
LIBET U BKYC I'OTOBBIX IPOAYKTOB. Peakiusa Malisspa IpOMCXOAUT IPH CYLIKE COJIOMA, IIPU
KUIISTYEHUH CyClla C XMEJIEM, NP BbINIEUKE Xje0a, MPU BAPKE caxapHbIX CHUPOIIOB, MPH

nepepaboTke  oBoumed U ¢pykroB.  CkopocTh U ThOyOMHA  peakuuu
MeJaHOMIMHOOOPA30BaHMs 3aBHCHUT OT COCTaBa MpoJyKTa, ypoBHS pH cpeasl (Gomnee
OJlaronpusiTHa criabolenoyHast cpena), TeMIIepaTypa, BJIAXKHOCTb.

MenanouanHooOpa3oBaHHE CHMYKAET AaKTUBHOCTb BHTAaMHUHOB U (EPMEHTOB, UTO
IPUBOJUT K CHIKEHUIO MTUIIEBON [IEHHOCTH MPOAYKTOB.

1.3 ®epmeHTATUBHBII THAPOJIN3 0€JIKOB

I'maponu3 OENKOB OCYLIECTBISIIOT HpoTeoJuTHYecKHe ¢epMeHThI. bosbinoe
pazHoOOpasue MPOTEOJUTHYECKUX (PEPMEHTOB CBA3aHO CO CHEUU(UYHOCTBIO HX
BO3JCHCTBUS Ha OeloK. MeCTo MNpUIOKEHUS WIM JEHUCTBUS IPOTEOJUTUYECKOTO
(epMeHTa CBSI3aHO CO CTPYKTYPOW paJMKalOB, HAXOJAIIMXCS PAAOM C MENTUIHOU
cBsa3bt0. IlemcMH pacliemuisier CBsI3b  MEXAy (PEHWIAJaHMHOM U THPO3UHOM,
INIyTAMUHOBOM KHUCJIOTOM M LHUCTHHOM (METMOHMHOM, INIMLUHOM), MEXIY BAJIMHOM M
aeduuHOM. TPHMIICHMH pacIIenuIsieT CBA3b MEXKAYy APTUHUHOM (JIM3MHOM) M JIPYTMMH
AMUHOKHUCIOTAMH. XHUMOTPHUIICMH — MEXAY apOMaTHYECKMMH aMHUHOKHMCIOTaMH
(TpunTodan, THPO3UH, (PeHUTANAHNH) U METHOHHHOM. AMHHONENTHAA3bI IEHCTBYIOT CO
CTOpoHbl N — KOHIIEBOM AMHHOKHUCIOTHI, KapOokcumenTuaasbl co ctopoHel C —
KOHIIEBOM aMHHOKHUCIOTHI. OHIOMENTUAA3bl pa3pylaloT OeNOK BHYTPH MOJIEKYJIBI,
9K30MENTHAa3bl — JEUCTBYIOT C KOHIIA MOJEKynbl. [ mojgHOro ruaponusza OeaKoBOM
MOJIEKYJIBI HE00X0auM Habop OOJBIIOr0 KOJWYECTBA PA3TUYHBIX MPOTEOTUTUYECKUX
(depmeHToB. ['uaponns 6enka MOKHO MPEACTABUTH B BUJE CXEMBI:

XUMOTPCIICHUH AMHUHOIICIITHAAa3a
IICIICUH IICIICUH TPUIICUH Kap6OKCI/IHCHTa,Z[aSa
AMHUHOIICIITHAA3a

BEJIKMU — AJBBYMO3bl — TOJUIENTUABI — OEOTUALI —
JIATIETITHJIB] —



— AMUWHOKHUCIIOTHI
1.4 IInieBas HEeHHOCTH 0€JIKOB

buonornyeckass 1EHHOCTh  O€JIKOB  ompefenseTcss  cOaTaHCUPOBAHHOCTHIO
AMUHOKHCIIOTHOTO COCTaBa MO COJAEPXKAHUIO HE3aMEHUMBIX aMUHOKUCIOT. B 3Ty rpymnmy
BXOJST AMHUHOKHUCIOTBHI, KOTOpPbIE HE CHHTE3UPYIOTCS B Opranu3sMe uyenoseka. K
HE3aMEHHMbIM aMUHOKHCJIOTaM OTHOCAT AMUHOKHCIIOTBHI: BajlMH, JIEHUIIUH, WU30JICUIIVH,
dbeHunanaHnuH, JU3WH, TPEOHWH, METHOHUH, TpUnTo()aH. AMUHOKHUCIOTHl apTUHUH M
TUCTUJIMH OTHOCSITCA K YACTUYHO 3aMEHUMBIM, TaK KaK OHU MEJJIEHHO CHUHTE3UPYIOTCS
Oprannu3MoM 4enoBeka. OTCyTCTBHE B NHUIIE OJHOW WM HECKOJBKHUX HE3aMEHUMBIX
AMUHOKHUCJIOT MPUBOAUT K HAPYIICHUIO JEATEIbHOCTH LEHTPAIbHON HEPBHON CHCTEMBI,
OCTaHABIIMBAIOT POCT M PA3BUTUE OpPraHW3Ma, K HEMOJHOMY YCBOCHHUIO JPYrUX
aMUHOKHUCIIOT. bruonornyeckas 1eHHOCTh O€IKOB paCCUMTHIBAETCS IO aMUHOKUCIOTHOMY
cKopy (a.c.). AMMHOKHUCJOTHBIH CKOP BBIPAXACTCS B NPOLEHTAX, MPEICTABISIOMINX
OTHOILIEHHUE COJIepKaHUsI HE3aMEHUMON aMUHOKHUCIIOTHI B HCCIIElyeMOM OeJKe MPOIyKTa
K €€ KOJMYECTBY B ATAJIOHHOM Oejke. AMMHOKHCIOTHBIM COCTaB A3TaJOHHOTO Oejka
cOaJlaHCUpOBAaH W UJCAIBHO COOTBETCTBYET IOTPEOHOCTSM 4YElIOBEKa B KaXIOH
HE3aMEHUMOM aMUHOKUCIOTE. AMHUHOKHUCIOTA, CKOP KOTOpPOM HMMEET CaMOe€ HH3KOe
3HaUY€HME, HA3bIBAECTCS MMEPBOM JMMUTHUpPYIOIIEH amMuHOKucioToi. Hampumep, B Oenke
MIIEHULIBl JIAIMUTUPYIOUIEH SIBJIETCS aMUHOKHUCIIOTA JIU3UH, B KYKypy3€ — METUOHUH, B
kapTodesne u 6000BBIX KyIbTypaX JIUMUTHUPYIOMIUMH SIBIISIOTCS METHUOHWUH W IIUCTUH —
3TO CEPOCOAEPIKAILNE AMUHOKHUCIIOTBHI.

JKuBOTHBIE W pacTUTENbHBIE OCJIKH OTIUYAIOTCS IO OMOJOTUYECKOW IEHHOCTH.
AMHMHOKHCIIOTHBIM COCTaB JKMBOTHBIX OEITKOB OJM30K K aMHUHOKHCIOTHOMY COCTaBY
OCJIKOB YEJIOBEKA, IO3TOMY JKMBOTHBIE OEJIKH SBJISIIOTCS TOJHOIIEHHBIMU. benku
pacTuTeNbHbIE COJEPKAT TMOHUKEHHOE COJEpKaHWE JIM3WHA, TpUnTodaHa, TPEOHHUHA,
METUOHWHA, [IUCTHHA.

buonoruyeckas 1IEHHOCTb OEJIKOB OINpEIENsIeTCsl CTENeHbI0 WX YCBOCHHUS B
opranusMme 4desioBeka. JKMBOTHbIE Oelku UMEI0T Oeiee BBICOKYIO CTENEHb YCBOSIEMOCTH,
yeM pacturenbHble. M3 KUBOTHBIX O€IKOB B KulIeYHHKE BcacbiBaetcs 90 %
aMUHOKHCJIOT, a U3 pactuTenbHbIX 60 - 80 %. B nopsinke yObIBaHUSI CKOPOCTU YCBOSHUSI
OEJIKOB MPOAYKTHI PacroiaraloTcs B MOCIEI0BATEIbHOCTH:

pbi0a > MOJIOYHBIC POAYKTHI > MSCO > XJied > Kpynbl

OpnHoil W3 NMPUYMH HHU3KOM YCBOSIEMOCTH PACTUTENIbHBIX OEJIKOB SIBISETCA HUX
B3aMMOJICHCTBUE C MOJMCAXAPUIAMH, KOTOPBIE 3aTPYIHSIOT JOCTYN MHUIIEBAPUTEIBHBIX
(epMEHTOB K MOJUTENTHIAM.

[Ipu HepocTaTKe B MUIIE YIVIEBOJAOB U JMIUAOB TPEOOBAHUS K OEIKY HECKOJIBKO
u3Menserca. Hapsny ¢ Ouonormyeckod posiblo  O€JOK HAUMHAET  BBINOJIHATH
sHepreTuueckyro ¢yHkuuto. Ilpu ycBoenun 1 rpamma Oenka Bbaensercss 4 Kkail
sHepruu. [Ipu n30sITOUHOM NOTPEdIEHNH Oelika BOZHUKAET OAaCHOCTh CHUHTE3a JINIKJOB
Y O’KAPEHUS OpraHu3Ma.



CyTtouHasi moTpeOHOCTHh B3POCJIOr0 YesioBeKa B Oelkax cocTaBisieT S T Ha | Kr
Maccel Tena uiad 70 - 100 r B cytku. Ha momto OG€IKOB KHUBOTHOT'O MPOMCXOXKICHHS
JOJDKHO TPUXOJIUTBCS 55 % W pacTUTENBHOTO MPOUCXOXKACHUS 45 % OT CyTOYHOTO
palroHa 4esoBeKa.

Tema 2. JIunuabl

2.1 Kinaccnpukanust JMNUI0B
2.2 IlpeBpameHus JUNUI0B

2.3 [InneBas HeHHOCTH JTUNHIOB

2.1 Kinaccupuxanust JMNUI0B

Jlunuael SBISIOTCSA MPOU3BOJHBIMHM JKUPHBIX KHCJIOT, CHUPTOB, HMOCTPOEHHBIX C
HOMOUIM CJIO)KHOA(UPHOH CBsA3U. B nunuaax takke BcTpedaercs mpocrasi 3pupHast CBs3b,
dbochordupHas cBsI3b, INTUKO3UAHAS CBSI3b.

JInnmuaamm\ unoc —kup\ Ha3bIBAIOT CIOKHYIO CMECh OPraHUYECKUX COEAMHEHUN
IOYTH WJIM TOJHOCTBIO HE PacTBOPUMBIX B Bojae. Ho pacTBOpMMBIX B OpraHMUYECKHUX
PacTBOPUTEINAX. C ONMU3KUMU (PU3UKO-XMMHUECKUMHU CBOMCTBAMH.

Jlununael HepacTBOpPUMBI B BoA€ (MMApPOQOOHBI), HO XOpOILIO PacTBOPUMBI B
OpraHMYecKUX  pactBopurensix (OeHsuHe, xmopodopme). Paznuuaror  aUOUABI
PACTUTENBHOIO MPOUCXOXKIECHUS W JKMBOTHOTO MNPOUCXOXAEHUsA. B  pacTeHusx
HaKaIIMBaeTCs B CEMEHAX M IUI0/1ax, O0JbIne Bcero B opexax (1o 60 %).

VY JKHMBOTHBIX JIMIHJbl KOHUEHTPUPYIOTCS B MOJKOMXHBIX, MO3TOBOM, HEPBHBIX
TKkaHax. B peioe cogepxutcs 10-20 % , B msice cBUHUHBI 10 33 %, B Msice roBsiaunbl 10 %
JUIUAOB.

ITo cTpoeHuto TUNKIbI pa3aeisItOT Ha BE TPYIIIIbL:
- POCThIE JIUITH/bI
- CJIOKHBbIE JTHITU/BI.

K nmpocTbIM JIMIMAaM OTHOCATCSA 3(QUPBI BBICHINX )KUPHBIX KUCIOT U CHUPTOB.
OtHocat 1.anunrmuuepuasl (KUp U Macjao) 2.BOCKH

CtpoeHue KUPOB U MaCeJI MOXKHO MPEJCTABUTH 001Iel Hopmyoi:
CH,-0-CO-R
ICH-0-CO-R,
(CH,- O-CO -R;

I'ne: pagukanel :KUpHBIX KUCIOT - R Ry Rj.
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CJ0:kHBIE JUNUABI UMEIOT B CBOEM COCTABE COEJAMHEHUS, COAEPKAIIHE ATOMBbI
azota, cepbl, pochopa. B a1y rpynmy otHocAT ¢ochoaunuabl. OHU NpeacTaBiIeHbI
dochoTuaHoli  KMCJIOTON, KOTOpas coaepkaT TOJdbKO (ocPopHYIO  KHUCIOTY,
3aHUMAIOIIYI0 MECTO OJIHOTO M3 OCTATKOB MHUPHBIX KUCIOT, U (ochonunuaamMmm, B COCTaB
KOTOPBIX BXOJAT TPU A30TUCTBIX OCHOBAHUA. A30TUCTBIE OCHOBAHUS MPUCOEOUHSAIOTCSA K
octaTky (ocdopHoii kuciaorel y dochorunHor Kuciaorsl. DochoTHANIITAHOJIAMUH
conepxuT azotuctoe ocHoBanue 3tanojgamud HO - CH, — CH, - NH,.

D ochoTUANIXOJMH COJEPKUT a30TUcTOe ocHOBaHue XoiauH [HO- CH, — (CHj3; )3
N]+(OH), 370 BemecTBO Ha3bIBAIOT JeUMTHH. PochoTuaINICEPHH COAECPKUT
amuHokucnoty cepud HO- CH(NH;) - COOH.

CnoxHble TUOUABI COAEPKAT OCTATKU YIJIEBOJAOB — INIMKOJIMIMNABI, OCTATKU
O€NIKOB — JIMMONMPOTEUAbI, CIIUPT CHUHTO3UH (BMECTO TIUIEPUHA) COACPIKAT
chuHrOIMIMABI.

OYHKIMY JTUTUI0B

1.I'mukomunuapl BBITIOHSIOT CTPYKTYPHBIE (DYHKIIMH, BXOJAT B COCTAB KJIETOYHBIX
MeMOpaH, B COCTaB KJICHMKOBMHBI 3epHa. Yaiie BcCero B COCTaBe TJIMKOJHUIINUJIOB
BCTpeUaroTcsi MoHOcaxapuabl D- rajnakrosa, D — riroko3sa.

2.JlumonpoTenipl BXOJAT B COCTaB KJIETOYHBIX MEMOpaH, B MPOTOIUIa3My KJIETOK,
BJIMSIFOT HA OOMEH BEIIECTB.

3.ChuHrOMMMUILl YYaCTBYIOT B JEATEIHLHOCTH IIEHTPAILHOW HEPBHOW CHCTEMBI.
[Ipu wnHapymienun oOMeHa U (QPYHKIMOHUPOBAHUSA C(HUHTOIUIUAOB PA3BUBAIOTCS
HapyIIEHUS B JIEATEIbHOCTH [IEHTPAIbHON HEPBHON CUCTEMBbI

4.0OcHoBHast GYyHKIHS TPUATMITIUIEPUIOB 3amacaHue U XpaHEHUE YHEPTUH.

Haunbonee pacmpocTpaHeHbl MPOCTHIC JUMUIAL — ANWINIHIHPUABL. B coctas
AIUJITIILIEPUIOB BXOJAT CIIUPT IIIUIEPUH U BHICOKOMOJIEKYJISIPHBIE KUPHBIE KUCIOTHI.

Haubonee pacrpocTpaHeHbl CpeAu KUPHBIX KHUCIOT HACHIIIEHHBIE KHUCIOTHI (HE
comepxaiiue KpaTHbix cBsizedd) nanpmuTuHOBasg (CsH3;COOH) u creapunoBas (Cy;
H3;5COOH) KuCIOTBI M HEHACHIIICHHBIE KHUCIOTHI (COJEpIKAIME KPATHBIE CBSI3H):
osienHoBasi ¢ onHoW ABoWHOW CBs3bIO (C; H33COOH), nuHoneBass ¢ AByMs KpaTHBIMU
cszsiMu (Cy; H3;COOH), nunoneHoBasi ¢ Tpemsi kpatHbiMu cBsa3samu (Ci; H,yCOOH).
Cpenyd TpOCTHIX JIMIIWJAOB TJIABHBIM OOpa3oM BCTPEUAIOTCS  TPHUAIMJITIIUIICPUIBI
(conepxat Tpy OJJMHAKOBBIX WJIM PA3JIMYHBIX OCTaTKA KUPHBIX KUCTOT). OAHAKO MPOCTHIE
JUTUABI MOTYT OBITH MIPEACTABICHBI B BUJIC JUAITMITIUIIEPUIOB U MOHOAIVIITIIUIICPUIOB.

B cocTtaBe xuUpOB MPEUMYIIECTBEHHO HAXOJSATCS HACHIIIEHHBIE KUPHBIE KUCIOTHI.
Kupbl HUMEIOT TBEPAYIO KOHCHCTEHIMIO W TMOBBIIICHHYIO TEMIIEPATYpy IUIaBICHUSA.
CopnepkaTcsi MPEUMYILECTBEHHO B JIMMHAAX >KUBOTHOTO MPOUCXOKICHUSI 3TO CBUHOM.
['oBsKMI yTUHBIN U Ap.

Macna coaepxat B OCHOBHOM HEHACHIIIIEHHBIE JKUPHBIE KUCJIOTHI, UMEIOT KHUIKYIO
KOHCHCTEHIIUI0O W HU3KYIO TeMmreparypy 1uiaBieHus. Cojaepkarcss B JIUIHAIAX
PACTUTEIIBHOTO TIPOUCXOKIACHUS.
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[Tonconneunnk  35%
XnonyaTHUK 28 %
Cos 20%

Jlen 29%
Apaxuc 49%
INopunna 32%

Mak 45%

Bockamu Ha3bpIBalOT CilOXKHBIE S(QUPB, B COCTaB KOTOPBIX BXOJUT OJUH
BBICOKOMOJIEKYJISIPHBIM OHOATOMHBIM crnupT ¢ 18 - 30 aromamu yriaepoja, U OaHa
BBICOKOMOJIEKYJIsIpHAs >kupHas kuciora ¢ 18 — 30 aromamu yraepoja.

Bocka BcTpeuaroTcsa B pacTUTENLHOM MUpE. BOCK MOKPBIBAET OUEHb TOHKUM CIIOEM
JHUCThSI, TJIOABI, TPENOXpaHss HMX OT IMepeyBIaXHEHMs, BBICBIXaHUs, BO3IEHCTBUS
MUKPOOPTraHU3MOB. HApYIIEHUE HajleTa MPUBOAUT K OBICTPOM MOpuYe IJIOJOB MPHU
XpaHEHUH.

Conepxxanue Bocka HeBesnko U coctasiser 0,01 - 0,2 %.

Cpean CIOXHBIX JIMOIMIOB  pacrnpocTpaHeHsl (dochomunuasl. B cocrase
dbochoMUnUI0oB UMEIOTCS 3aMECTUTENIU JBYX THIOB: TUAPOQUIbHbIE U THUAPO(OOHHIE.
['unpodoOHBIMU BBICTYIAIOT PagUKAIIbl KUPHBIX KHUCIIOT, a TUAPOMUIBLHBIMU - OCTaTKU
bochopHO KUCIOTHI U A30TUCTHIE OCHOBAHUS.

®dochonunuasl y4yacTBYIOT B TIOCTPOEHUUM MeMOpaH KIETKH, peryjJupyroT
MOCTYIUICHUE B KJIETKY MUTATEIbHBIX BEIIECTB.

[Tpu M3BNEYEHNUU JIMIIUIOB U3 MACIUYHOIO ChIPbS B MAacjo MEPEXOAST Pa3IHYHbIE
KUPOPACTBOPUMBIE  COCAMHEHUSA: (HOCHOMUNUABI, MUTMEHTHI, IKUPOPACTBOPHUMBIE
BUTaMUHbBI, CTEPOJIbI U CTEPUHBI

[lo cTeneHn OYUCTKH Macia NOApa3AeNsItoTCs Ha:

1.chIpble — MOABEPTHYTHIE TOIBKO (PUIBTPALINH.

2.HepaMHUPOBAHHBIE-TIOJIBEPTHYTHIE TOJBKO YACTMUYHOM OYHMCTKE: OTCTAWBAHMUIO,
(buIbTpaLMIO TPOMBIBKE BOJION M HEUTpaIu3aluu.

3.padMHUPOBAHHOE MOJTHAS OYUCTKA.

W3BnekaeMas cMech Has3bIBaeTCsl «ChIpoi >xup». Ilpu ouncrke (paduHupoBaHun)
pacTUTENBHBIX Macesl MPAKTHUYECKM BCE KOMIIOHEHTBI, COIYTCTBYIOIIME Macjam
YAAISIOTCS, YTO 3HAYUTENBHO CHUYKAET MUIIEBYIO LIEHHOCTh Maclia.

N3 xupopacTBOPUMBIX MUTMEHTOB CJEIYeT OTMETUTh TPyNIy KapOTHHOUIIOB —
NpeAIECTBeHHUKOB BUTamMuHa A. [lo Xumuyeckod mpupoje 3TO YrieBOJIOPOJbI. ITO
BEIIECTBAa KPACHO-OPAHKEBOTO IBETa. XJIOPO(PUILT — 3€TeHBIN KPAaCUTEh PAaCTEHUIA.

Crepounibl 3TO LHUKJIAYECKHE COEIMHEHHS, UMEIOIINE CTPYKTYPY
nepruaponukioneHTaHopenanTpena. M3 crepouaoB Oonblioe BAMSHHE Ha 4YeIOBEKa
oKa3bIBaeT xosectepruH. OH y4acTByeT B 0OMEHE TOPMOHOB, KEITYHBIX KUCIOT.
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2.2 IlpeBpamieHus JUNUAOB

[IpeBpaleHys TUNUA0B MOXKHO PA3ACIIATh HA PEAKIUH, IPOTEKAIOLIUE C y4aCTUEM
CJI0KHO3(UPHBIX TPYIII, U C yYACTUEM PATUKAIOB yII€BOIOPOAOB.

I'uapoJsn3 aunuaoB.Paznuyaror Tpu BapuaHTa r’UAPOIN3a JIUIUI0B:

- Krcj1oTHbIN ruaponu3 IPOXOAUT B IPUCYTCTBUHU PACTBOPOB KUCIIOT;

- IIle104HOM rUIPOIU3 IPOXOAUT B IPUCYTCTBUU PACTBOPOB LIECIOYEH;

- ®epMeHTATHBHBII THIPOIN3 IPOXOAUT MO AeCTBHEM (PepMeHTa JInumasa.

B pesynbrate ruaposinsa JIUMNUI0B OCYIIECTBISIETCS pa3pyLICHHE CI0KHO3(PHUPHOIM
rpynnupoBku. M3  TpuanmuuriuvuepunoB — oOpa3yloTcs — BHAvajle  JIu-,  3aTeM
MOHOAIWITIMLIEPUIBI, a Jajleeé MHOTOATOMHBIN CIHUPT TJIMLEPUH U CBOOOIHBIE >KUPHBIC
KHMCJIOTBI.

['maponuTuyecku pacnaj JUNUAOB IHILEBBIX MPOAYKTOB SBISIETCA OJHOM W3
IIPUYMH yXYALICHHUs UX KA4ecTB, B KOHEYHOM cueTe — ux nopde. IIpoueccsl ruaponunsa
JUNUAOB YCKOPSIOTCS IPU IOBBIMICHHOM BJIAXXHOCTH, IOBBIIIEHHOM TEMIEPATypE
XpaHEHUs!, AKTUBHOCTU (PEPMEHTA JIUIIA3BI.

IlepesTtepudukanust TUNUAOB. JTa peakuus NPUBOAUT K OOMEHY OCTaTKaMHU
KUPHBIX KUCJIOT Yy JUOUAOB. Pa3innuaroT BHYTPUMOJIEKYJSPHYIO IEpedTepupUKaluIo,
KOI'/Ia allWJIBHBIMA paJiMKajl MUTPUPYET BHYTPU MOJIEKYJIbI JIMIUAA, U MEKMOJIEKYISIPHYIO
nepesTepuPuKanuio, KOrja auuibHbBIA pajuKal MHUIPUPYET MEXKIAY Ppa3IndHbIMU
MOJIEKYJIaMH JIUMIMJOB. OTa peakuusi MNPUBOAUT K H3MEHEHUIO (DU3MKO-XMMHUYECKUX
CBOWCTB KMPOBBIX CMECEM.

[lepesrepudukanusi  BBHICOKOIUIABKMX  JKMBOTHBIX  KHUPOB  C  JKHJIKHUMH
PACTUTEIIbHBIMM MACJIAMHU MO3BOJISAET MOJYYUTh IJIACTUYHBIE JKUPBI, KOTOPHIE SBIIAIOTCSA
OCHOBOM IS MOJIy4eHUsI MaprapuHa. Bo3MOKHO TakKe IOJyYEHHE aHajJora MOJIOYHOIO
KHpa, KOHIUTEPCKOTO KUpa.

I'mapupoBanue JunuaoB. Ilpu ruapupoBaHUM JIUNUAOB IPOUCXOIHUT Pa3phIB
KPAaTHBIX CBA3€H Yy OCTAaTKOB JKUPHBIX KUCJIOT C MpUcoeAuHEHUEM Boxopoaa. [Ipu stom
MO>KHO HAaIIPABJIEHHO U3MEHSTh )KUPHO-KACIOTHBIA COCTAaB HCXOJHOIO JUnuaa. B nepsyro
ouepeb PaCILEIUIIOTCS KPATHBIE CBA3HM JIMHOJIEHOBOM KHACIIOTHI, 3aTEM JIMHOJIEBOH, 3aTEM
0JIenHOBOM. B KOHeUHOM HTOre 00pasyercs creapuHoBast KucioTa. B pesynbrare peakuuu
TMAPUPOBAHUS MOJYy4aeTCs IMPOLYKT C 3apaHee 3aJaHHBIMU CBOMCTBAMH, €TI0 HAa3bIBAIOT
canomac. CaioMachl NPUMEHSIOT B IPOU3BOACTBE MaprapuHa.

Peakuus ruipupoBanus NpOTEKAET MO CXEME:
+H,+ H, + H,
CH3 3 — CH? 3 — CH!'js — CH";3
JIMHOJICHOBAs! JIMHOJIEBAs OJICMHOBAsI CTE€apUHOBAs

KHCJIOTAa KHMCJIOTAa KHUCJIOTAa KUCJIOTAa
Oxkucienne JIMIINI0B. .HI/IHI/IIH:I MMOABCPTrarOTCd  OKHCJICHUIO KHCJIOPOJI0M
BO3ayXa. HepBBIMI/I MMPOAYKTAMHU OKHUCIICHUS SBJIAIOTCSA THAPOIICPOKCHUABI, KOTOPLIC
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BHEJPSAIOTCS B pajiiKall KapOOHOBOM KUCIOTHI. bricTpee Bcero BO3eiiCTBIE OKa3bIBACTCS
Ha yriiepoj, OJKalIuil K KpaTHOM CBSI3H, @ Y HACBIIIEHHBIX )KUPHBIX KHCIIOT aTaKyeTcs
KHCIIOPOJIOM CEepEeMHA IIEMOYKH KUPHBIX KHCIIOT.

OOpazoBaBuIecss T'HMAPONEPOKCHIBI  HEYCTOWYUBBI, B  PE3yJlbTare HX
IpeBpallleHus] pa3pbIBaeTCs 1IeMOYKa aTOMOB Yriepoja, o0O0pa3yloTcsi BTOPUYHbBIC
OPOJIYKTHl OKUCJIEHUS: SIOKCUCOCIUHEHUS, CIUPTHI, albJETUAbl, PEXE KETOHBI,
KapOOHOBBIE KHCIIOTHI C YTIEPOJHON IEMOYKON KOpOoUe, YeM Y )KUPHON KUCIOTHI.

[Iporecc OKUCIICHUS TUTUIA MOKHO MPEICTABUTH B BUJE CXEMBI:

XKUPHAA KUCJIOTA — I'MAPOITEPOKCU/ — SIIOKCUCOEAUHEHUA—

— CIIMPTBI — AJIBAEI'N/IbI (KETOHbBI) — KAPBOHOBA KHCJIOTA

Okucnenue JIUOUAOB KHUCIOPOJIOM BO3/yXa SBISETCS ABTOKATAIUTHYECKUM
nporeccoM. OKHUCIEHHE HAET MO IEeMHOMY IYTH, MPOAYKTHI OKHCIECHHS CIHOCOOHBI
pearupoBath ApPYyr ¢ JApyroMm u oOpa3oBbIBaTh MoiuMepbl. HampaBnenue u riyOuHa
OKHCJICHHSI 3aBHUCIAT OT COCTaBa JKUPHBIX KUCIOT. C yBEIMYEHUEM CTENEHU
HENPEACIbHOCTH JKUPHBIX KUCJIOT BO3PACTAET CKOPOCTh UX OKUCIICHUS.

CKOpOCTB OKHCJICHUS COCTABJISICT.
CH3 18 - CH? 18 « CHllg Kak 77 : 27 : 1
JIMHOJICHOBAsA JIMHOJIEBAA OJICUHOBAs

KHCJIOTa KMCJIOTA KUCIOTA
OkucieHue HACBIIICHHBIX KUPHBIX KUCIOT MPOUCXOAUT 3HAUUTEIHHO MEJIJIEHHEE,
YeM HEHACBIIICHHBIX.

Ha ckopocTh OKuCIIeHHS JIMNKUIOB OKAa3bIBAE€T BIIUSIHUE MPUCYTCTBUE BJArd, CBET,
MeTtajuioB TiepemeHHou BanmeHTHocTH (Pb, Cu, Co, Mn, Fe), antuoxkuciaurenein. K
AHTUOKHUCIIUTENISIM OTHOCSIT BEILIECTBA, MPUCYTCTBUE KOTOPHIX MPUBOAUT K OOPBIBY LieTen
OKHUCJIEHUSl. BMecTO aKTHUBHBIX paguKaloB, KOTOpble Obl MHHUIIMHPOBAIU IPOIIECC
OKHUCJICHUS, 00pa3yroTcsi CTaOWUJIbHBIE paJMKaibl, KOTOpPbIE HE YYacTBYIOT B 3TOM
npotecce. M3 npupoaHbIX aHTHOKUCITUTENEH YacTo NpUMEHsIoT Tekodepon (ButamuH E),
U3 CHUHTETUYECKHX - COCIMHEHMs] (PEHOJIbHOW MPUPOJIbL: MOHOJ, ByTUATHAPOKCUTOIYOI
(bOT), bByrunruapokcuanunzon (bOA), nponmiramiatel. [Ipy BHECEHHMH aHTHOKCHIAHTOB
B konnuectBe 0,01 % cCTOMKOCTH KHPOB K OKHCIEHHIO yBenuuuBaercsa B 10 — 15 pas.
[TonpobHee paznTudyHbIC aHTHOKUCIUTENN PACCMATPUBAIOTCSA B TUCHUILINHE « [TuteBsie
Y OMOJIOTUYECKH aKTUBHBIE TOOaBKH».

OxucrneHrue JIMMUAIOB MOXET TMPOXOAUTh TMPU JEUCTBHM  OMOJOTHUUYECKHX
KaTtamm3aTtopoB — (QepMeHToB. B mporecce (QepMEHTATHBHOTO OKHWCIICHHS JIMITHIOB
COBMECTHO Y4YacCTBYIOT (DepMEHTHI JIUTa3a U JUMoKcureHasa. Ha mepBom stare okucieHus
JUIia3a OCYUIECTBISET TUAPOJIA3 TUPUALWIMIMIEPUAOB. ODTOT OTall €II€e Ha3bIBAIOT
(dbepMeHTaTUBHOE TMPOTOpPKaHUWE. 3aTeM JIMIMOKCUTeHa3a KaTalu3upyeT oOpa3oBaHUE
TUAPONEPOKCUIOB HEHACBIIIEHHBIX JKUPHBIX KHCIOT (Yalle 3TO JIMHOJIEBass U
JIMHOJIEHOBass KUCHOThl). CBOOOAHBIE >KMPHBIE KHUCIOTHI OKUCISIOTCA ObICTpee, YeM HUX
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OCTaTKM, BXOJJIIME B COCTaB MOJeKyael Jjunuaa. Ilpm pacnage rupponepokcuia
00pa3yroTcsl BEIIECTBA, aHAJIOTMYHBIE MTPOIYKTaM OKHCIIEHUS KHUCIOPOJIOM - 00pa3yroTcs
BTOPUYHBIE TPOAYKTHI OKHCIJIEHUS: DIOKCHCOCAUHEHUS, CIUPTHI, aQJIbJICTUIBI, PEXKE
KETOHBI, KAPOOHOBBIE KUCJIOTHI € YIIIEPOIHOM LIETTOYKOM KOPOUE, YEM Y JKUPHOM KUCIIOTHI.

B mpouecce okucineHuss IUNUAOB OOpa3yrOTCs pa3iM4YHbIE BEILECTBA, KOTOPHIE
MMEIOT HENPUATHBIA BKYC U 3amax (MOSIBISETCS «OCaJUBAHUE», IIPOTOPKIIOCTh», «3aIax
onu(bl»), HU3MEHSETCS LBET MpoJayKTa. B pe3ynabTare CHUXKaeTcs MNHUILEBAs U
¢uznonornyeckas IEHHOCTh, a MPOAYKTHI MOTYT OKa3aTbCs HENPUTOJHBIMU B IHIILY
(mueBas nopya xupoB). Haumenee cToviky npyu XpaHEHUHU CIMBOYHOE MACIIO, MAPTapuH,
KYJIMHAPHBIN KUP.

2.3 IIumeBast HEHHOCTH JIUNIH/I0B

[TumeBsle >kUpBl M Macia SBISIOTCS  00s3aTEIbHBIM KOMIIOHEHTOM IHUIIH,
VCTOYHHUKOM DHEPreTUYECKOT0 U INIACTUYECKOr0 MaTepuaa s 4eJI0BEKA, IIOCTABIIMKOM
HEOOXOJMMBIX BEIECTB, TAKMX KaK: HEHACBHIIICHHbIE YUPHbIE KUCIOTHI, (pochonnunumisl,
YKUPOPACTBOPUMBIC BUTAMUHBI, CTEPUHBI. PEKOMEHIyEMOE COIEpKAHUE KUPOB B PALIUOHE
yenoBeka 1o kajnopuitHoctu coctaBisieT 30 — 33 % wunmm 90 — 107 r B cyrku. Cpegnem
cuutaercs HopMa B 102 r B cyTku. B nuTaHuM nMeeT 3Ha4Ye€HUE HE TOJIBKO KOJIMYECTBO, HO
Y XMMUYECKHUI COCTaB )XUPOB. JIMHONEBAs U JIMHOJIEHOBBIE KUCIOTHI HE CHHTE3UPYIOTCS B
OpraHU3Me YeJOBEKA, apaxUI0HOBAsI KMCIOTAa CUHTE3UPYETCS U3 JIMHOJIEBOU KUCIOTHI IPH
ydqacTud BHUTamMuHa Bg. [loaToMy OHM mONMy4YWiIM Ha3BaHWE He3aMEHUMBIX WU
ICEHUMAJIBHBIX KUPHBIX KHCJIOT. B mocrnegnue roasl 4acto ymoTpedisercss TepMUH
«TIOJIMHEHACHIILIEHHBIE KUPHBIE KUCIIOTHI CEMEICTBA OMEra — 3», B 3Ty IPYIIILY BXOJST ¢ —
JIMHOJICHOBAs,  DUWKO3AllEHTACHOBAas, JIOKO3areKCacHOBash  KHUCJOTBI,  COJEpIKaIIUe
HECKOJIBKO KPaTHBIX CBSI3€M U «IOJMHEHACHIIIEHHBIE JKUPHBIE KHCIOThI CEMENCTBA OMEra
— 6», B 3Ty TpYIIILYy BXaJUT apaxuJOHOBask KUCIOTA.

HeHachbllieHHbIEe J)KUPHBIE KUCJIOTHl yYacTBYIOT B PACIICIUICHUHU JIMIIONPOTEUIOB,
XOJIECTepUHA, IPENOTBPALLAIOT OOpa30BaHME TPOMOOB, CHWXKAIOT BOCHAIUTEIbHBIE
IIPOLIECCHI.

Jlununapl OKa3bIBAlOT BIUSHUE HAa OOMEH BEUIECTB B KIJIETKAX, BXOAST B COCTaB
KJIETOYHBIX MeMOpaH, BJIHMSIOT Ha KPOBSHOE JaBJICHUE, BBIBOASAT U3 OpraHu3Ma
XOJIECTEPUH, MPU 3TOM MOBBIIIAETCA AIIACTUYHOCTh CTEHOK KPOBEHOCHBIX COCYIOB.
[ToBbiIeHHONW OHOJOTUYECKOW AaKTHUBHOCTHIO O0JIAalOT apaxuJOHOBash U JIMHOJIEBBIC
kucnoThl. Cpeu MpoayKTOB MUTaHUS HanboJsiee O0TraThl MOJIMHEHACHIIIIEHHBIMU KUPHBIMU
KHCJIOTAMU PACTUTENIbHbIE Maciia. ApaxuJOHOBas KHUCIOTa COJIEPXKHUTCS B SULAX,
cybmpoaykrax. COajaHCHpOBaHHBIA COCTaB €XKEIHEBHOTO palliOHA YEJIOBEKA JOJKEH
conepxkatb 10 — 20 % TONMHEHACHIIIEHHBIX >KUPHBIX Kkuciaor, 50 — 60 %
MOHOHEHACBILIEHHBIX KUPHBIX KUCIOT, 30 % HACBIIIEHHBIX >KUPHBIX KHUCIOT. \3TO
oOecrieunBaeTcsl MPU HCIOJIb30BAHUM B PALMOHE OJHON TPETH PACTUTEIbHBIX U ABYX
TPETEN JKUBOTHBIX JKUPOB.

®dochonunuapl yuacTBYIOT B IOCTPOECHUH KIETOYHBIX MEMOpPaH, TPAHCIIOPTE KUPOB
B OpraHu3Me, CIIOCOOCTBYIOT JIyYILIEMY YCBOEHHUIO >KUPOB, MNPEMATCTBYIOT OKUPEHHUIO
neuenu. CytouyHast noTpeOHOCTh B (poconunuaax cocrasuser 5 — 10 .

[Tpu ycBoenun 1 rpamma nunuaa Beiaensercs 9 kkan sHepruu. [lpu n30bIToOuHOM
noTpeOIEHUH )KUPOB BOZHUKAET OMACHOCTh OKUPEHUS OpraHu3Ma.
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PactuTtenpHble KUPBI SABISIOTCS MCTOYHUKOM TMOCTYIUIEHUSI >KHUPOPACTBOPUMBIX
BUTaMUHOB E u [- KapoTWHA, J>XUBOTHBIE >XUPHl — HMCTOYHHUK KUPOPACTBOPUMBIX
BUTAaMHHOB A, D.

HcKycCTBEHHBIE >KMPOBBIE MPOIYKTHI MPEICTABISAIOT COOOW JKHPBI  OCHOBOM
KOTOPOTO SIBJISIETCA TUAPOT€HU3UPOBAHHBIN KUP — CAJIOMAC.

OH moJsiyyaercsi NPpU BO3J€CTBUM H HA HEHACBIIIEHHBIC KUPHBIC KUCJIOTHI IIPU
BeICOKOM T

Tema 3. YrieBoabl

3.1 Knaccudukanus u CTpOeHUE YIiIeBOI0B

3.2 IlpeBpamieHnsi MOHO U TUCAXAPHUIOB

3.3 ®epMeHTATHBHBII THAPOJIU3 MOJIUCAXAPHIOB
3.4 IInmeBasi HEHHOCTh yIJIEBOA0B

3.1 Knaccudukanus u CTpoeHue YIiieBOA0B

VYrneBogaMu Ha3bIBAOTCS MMOJTUOKCHANIBIETUIBI M TOJHOKCUKETOHBI, a TaKkKe
COEMHEHHUSI, KOTOPbIE MIPEBPAIIAIOTCS B HUX MOCTE TUAPOIU3A.

VYrieBoasl MOapa3IeNstOTCs Ha TPU TPYIIIIbL:

-MOHOCaXapubl;

- OJIUrocaxapu/ibl Uiu AUCaXapybl;

- MOJIUCAXAPU/IBI.

Monocaxapuabl 00BIYHO COZIEpPKAT MSATh MWW MIECTh aTOMOB yriiepojaa. M3 mentos
pacrnpocTpaHeHbl: apa0dMHO3a, KCHJI03a, pudo3a. 13 rekco3 Yacto BCTPEYaArOTCH:
IJII0K032a, (PPYKTO03a, raIaKTO3a.

Pu6o3a sBisercs BaxHEHIeH COCTaBHOM 4YacThl0 ~ OMOJIOTMYECKU  aKTHBHBIX
MOJIEKYJI, OTBETCTBEHHBIX 3a IMepefadyy HaclIeJCTBEHHONM HHpOpMaluUd, TMEepeHoc
XUMUYECKON SHEPruM, HEOOXOAUMOM JUIsl OCYIIECTBICHHUS MHOTMX OMOXMMHUYECKHX
peakuuii >)KMBOTO OpraHM3Ma, TaK KakK BXOJUT B COCTaB PUOOHYKIEMHOBOW KHUCIIOTHI
(PHK), ne3oxcupubonykiaennoBoi kuciotsl (JIHK), anenosuntpudocdara (ATD) u T.1.
ApaOduHO32 M KCHJIO3a BXOJAT B COCTaB IOJMcaxapuaa TIeMULEUIoNo3bl. Joko3a
BXOIUT B cocTaB (PpykToB 2-8 %, B COCTAaB TOJMCAXapHIIOB: Kpaxmala, TJIMKOTEHa,
IEJUTFOJIO3bI, TEMUIISIUTIONO03bI, a TaKKe B COCTAB JAMCAXapUAOB: MalIbTO3a, IEJTI00N03a,
caxapo3sa, jJakTo3a. ®@pykKro3a BXOIuT B cocTaB (pYKTOB 2-8 %, SBISETCS COCTaBHOU
4acThlO JMcaxapuja caxaposa. l'ajiakTo3a SIBISE€TCS COCTaBHOM 4YacThiO Jucaxapujia
JIAKTO3a, IPOU3BOIHBIE TAIAKTO3bI BXOIST B COCTAB MOJUCaxapuaa NEKTUH.

Ouaurocaxapuabl SBIIOTCA MNOJHACAXAPUIAMH MEPBOTO MOPSAAKA, TO €CTh COCTOSIT
ux 2-10 ocTaTkoB MOHOCAaxapuJoB, COCAUHEHHBIX TJIMKO3UAHBIMU CBs3siMu. U3
oJIurocaxapuoB 0osiee pacrnpoCTpaHEHbl AMCaXapubl, BAXKHOE MPAKTUYECKOE 3HAYECHUE
B OpOJIMIIBHBIX MMPOU3BOJICTBAX UMEIOT JIEKCTPUHBI, COCTOSILIIUE U3 TPEX, YEThIpEX U OoJiee
OCTATKOB T'JIFOKO3BI.
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N3 nucaxapusioB pa3fensiioT BOCCTAaHABIMBAIOIIME W HEBOCCTAHABIMBAIOIIUE
nucaxapuspl. K BoCCTaHABJIMBAIONIUM OTHOCAT JAMCAaXapwjibl, UMEIOIINE CBOOOHBIN
nojyaleTalbHbI  THAPOKCHJI, 93TO  MaJjbT03a, Helio0uo3a, Jakroza. K
HEBOCCTAHHABJIMBAKIIMUM OTHOCIT JMCaXapuibl, Yy KOTOPHIX B 00pa3oBaHUU
TJIMKO3UJIHOW CBSI3M yYaCTBYET JBa MOJyalleTaJIbHBIX THAPOKCUIIA, ITO JAHCaXapHJibl
caxapo3a M TperaJjosa.

B cocraB manbTo3b1 BXOAUT 0-D-rimrokonupanosa cBs3b 1,4. ManbsTo3a obpasyercs
B KQYECTBE MPOMEKYTOYHOTO MPOIYKTA THIPOJIN3a KpaxMalia Uiy TJIMKOTeHa.

Mannrosa

B coctaB nemno6nossr Bxoaut B-D-rirokonupanosa cBsa3p 1,4. Llennobuosa
BXOJIUT B COCTaB IOJKMcaxapua IeJUT0I03a U 00pa3yeTcs B Ka4eCTBE IPOMEKYTOUYHOTO
MIPOJYKTa €€ THIPOJIN3a.

Ilennobuo3sa

B cocraB nakTo3sl BxoauT B-D-ranakronupanosa u o-D-riatokonupanosa cBsizb 1,4.
JlakTo3a COAEPKUTCS B MOJIOKE M MOJIOYHBIX MPOJYKTAX, YaCTO HA3bIBAETCS MOJIOYHBIM
caxapoM. Ha pucynke ¢opMyia riroko3bl IpUBEEHA B IEPEBEPHYTOM BU/IE
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JTakto3a

B cocraB caxapo3sl Bxoaut B -D- ¢ppykxTodypanosa u o -D-rimrokonupanosa cBs3b
1,2. Caxapo3a BXOOUT B COCTaB pPacCHpPOCTPAHEHHOIO IHMINEBOTO NPOAYKTa- caxapa.
['uaponn3 caxaposbl OCYIIECTBISET (PEpMEHT MHBEPTA3a WM B3-
¢pykrodypaHo3uaaza, Ipu THAPOIU3E caxapo3bl oOpa3yercs GpyKTo3a U II0Ko3a. JTOT
IPOLECC Ha3bIBa€TCAd MHBEPCHUs caxaposbl. IIpoaykTel ruaponusa caxaposbl yaydylIaroT
BKYC M apomar IPOIYKTOB, IPEYNPEKAAIOT YEPCTBEHUE XJieOa.

6)CH,0H

()

CH,0H
©)

OH H
CAXAPO3A

B cocrtaB tperano3el Bxoaut o -D-rirokonupanosa cBsasb 1,1. Tperano3a Bxogut B
COCTaB YIJIEBOJIOB I'PUOOB U PEIKO BCTPEUYAETCS CPEIU PACTEHUM.

IHonucaxapuabl BTOPOro Mopsiika COCTOSAT U3 OOJBIIOTO KOJWYECTBA OCTATKOB
yrieBosoB. [lo cTpoeHnto monucaxapuabl MOTYT COCTOATh M3 MOHOCAXAPUHBIX €AUHULL
OJIHOTO THUIIA - 3TO TOMOTIOJIMCAXAPU/IbI, & TAKXKE U3 MOHOMEPHBIX 3BEHbEB JIBYX U OoJiee
TUIIOB — 3TO rereponuiucaxapuisl. [lonucaxapuabpl MOTYT UMETh JIMHEHHOE CTPOEHUE
WJIU Pa3BETBJICHHOE CTPOCHHUE.

Kpaxmaa coctoutr u3 ocratkoB o -D-rimroxonupanossl. Cesizp 1,4 y nuHelHOR
CTPYKTYpbI Kpaxmaja, KOTopasi Ha3bIBaeTCsl aMu103a u cBsizu 1,4 u 1,6 y pa3BeTBICHHOI
CTPYKTYpBI Kpaxmalia, KoTopas Ha3bIBaeTCsl aMuJoneKkTuH. Kpaxman siBnsieTcsi OCHOBHOM
VIJIEBOJHOW COCTABIISIONIEH MHUIM YEJIOBEKAa. JTO TJIABHBIM SHEPreTUYECKUU pecypce
YEJI0BEKA.

I'nukoreHn cocTouT H3 OCTAaTKOB  o-D-rimtokomupanosbl, cBsizb 1,4 u 1.6,
pPa3BETBIICHUE Yy TJIMKOI€HA HAXOIATCS 4depe3 Kaxkaple 3-4 3BeHa TIJIFOKO3bl. | JIMKOreH
ABJISIETCA 3alaCHbIM MUTATEIbHBIM BEIIECTBOM JKMBOM KJIETKH. ['MAPONIM3 IIMKOreHa
OCYIIECTBIISIIOT aMUJIOIUTUYECKUE (PEPMEHTHI.
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KPAXMAJI

Henro103a WM KJIETYATKA COCTOUT U3 OCTATKOB [B-D-TiOKONMpPaHO3bl CBSA3b
1,4. ennronosa sSBASETCS pacpOCTPAHEHHBIM PACTUTEIBHBIM MTOJIMCAXAPUAOM, BXOAUT B
COCTaB JIPEBECHHBI, CKeJIeTa CTeONIel U JTUCThEB, 000JIOYKH 3€PHOBBIX KYJIBTYp, OBOIICH U
¢pykroB. llemntonosza He pacuierusiercs (GEepMEHTAMM KENTyAOYHO-KUIIEYHOTO TPaKTa
4eJI0BEKA, I0ITOMY B TUTAHUU YEJIOBEKA UTPAET POJIb OAJIACTHOI'O BELIECTBA — IHUILIEBBIX
BOJIOKOH, CITOCOOCTBYIOIIIMX OYUCTKE KUIIEUHUKA YEJIOBEKA.

IlekTHHOBBIE BelIECTBA COCTOSAT MX OCTaTKOB TaJIAKTYPOHOBOW KHUCIOTBI H
METOKCHUJIMPOBAHHON TaJlaKTypPOHOBOU KHCIIOTHI, COEIUHEHHBIX O - (1,4) - rIIMKO3UIHBIMU
CBA3SMHU. Pa3nnuaroT Tpu pasHOBUIHOCTH IIEKTUHOBBIX BEILECTB!

- MNPOTONEKTHH WJH HEPACTBOPMMBIA IEKTHH, HAaxXOIWUTCA B CBA3aHHOM
COCTOSIHUH C TEMUILIEIUIFOII030H, IIETOIO301 WIIH OEIIKOM;

- PacTBOPMMBbIH NMEKTHH MMEET BBICOKYIO CTENEHb ATepU(UKALNU C OCTAaTKaMU
METHJIOBOTO criupTa. PacTBOpUMBIl MEKTHH CIIOCOOEH B KUCIIOHN cpeie U B MPUCYTCTBUH
caxapa 00pa30BBIBATH JKEJIE U TeIIH;

- NEeKTOBbIe KHMCJIOTbI HE HMEIOT OCTaTKOB METHJIOBOIO CHHUPTA, HPHU 3ITOM
NEKTOBAs KUCJIOTa TePsET CIOCOOHOCTh 0OPa30BHIBATH JKEJIE U TEJIH.

METOKCUJINPOBAHHASA ITOJIUT'AJTIAKTYPOHOBASA KUCJIOTA

[TextuH uMeeT MoJekyJsipHyto maccy 20-30 ThIC. €AWHHUI, HE YCBAMBAETCSA
OpraHU3MOM YEJIOBEKa, OTHOCUTCS K 0aJIaCTHBIM YIJIeBOIaM (IUIIEBBIM BOJIOKHAM).
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I'eMue/110103b1 SBISIOTCS TETEPONOJIMNCAXAPUIAMH, TAK KaK B UX COCTaB BXOMST
B -D- rmroxonupanosa, c¢Bszb 1,4 (1o 70 %) u 1,3 (mo 30 %), 3 -D-
KCWJIONHMPAHO3a, cBs3b 1,4 u B -L- apabodypono3sa, cBs3b 1-2 u 1-3. Pexxe BcTpeuarorcs
OCTAaTKH TaJaKTO3bl U MAaHHO3bl. MOJIEKYJISIPHBIA BEC TeMUIEIUTI0N03 60 ThICSY €IMHUIL.
["emuIie/TI010361 BXOAST B COCTaB KJIETOYHBIX OOOJIOYEK pACTEHUU, B TOM 4YHCIE B
000JIOYKH CTEHOK KpaXMaJIbHbIX 3€pEeH, 3aTpyAHsis JEeUCTBHE aMUJIOJIUTUYECKHUX
(dbepMeHTOB Ha Kpaxmall.

3.2 IlpeBpamieHusi MOHO U TUCAXAPHUIOB

JIbIXaHHe 3TO SK30TEPMHUUECKU MpoLecc PEPMEHTATUBHOTO OKUCICHUS
MOHOCAaXapUA0B 10 BOABI U TUOKCUAA YTIEPOAA:

C(, H, O(, + 602 — 6C02 T + 6H2 O + 672 kkan
rroKo3a (GpyKTo3a)

JlpIxaHue SBISETCS BAXHEUIIAM HWCTOYHHUKOM DSHEPTrUW s dYenoBeka. J[is
OCYIIECTBIICHUS TpOIlecca IbIXaHUsI HEOOXOAMMO OOJIBIIIOE KOJTUIECTBO KUCIOPOIa.

[Tpu HEmOCTaTKE KUCIOPOIa WU €r0 OTCYTCTBUU MPOMCXOUT MPOIIECC OPOoKeHHUst
MoHOcaxapuaoB. CyIIecTByeT HECKOJBKO BHUIOB OpOXEHHS, B KOTOPHIX MPHHUMAIOT
y4acTHUe pa3InIHbIe MUKPOOPTAHU3MBI.

CnupToBoe Opo’keHHe OCYIIECTBISICTCS TPU ydacTUU (PEPMEHTOB APONOKEH TIO
CIEYIOLIEH CXEME:

Hpoxoxu (pepMeHThI)
C6 H;, 06 - 2C02 T + 2C2 H;s OH+ 57 kkan
rII0Ko3a (hpyKTo3a)

B pesynpTate peakiuum CHUPTOBOTO OpOXKEHUS, TOJ JCUCTBHEM KOMILICKCA
(epMEeHTOB JPO}NOKEH, 00pa3yeTcs JBE MOJIEKYJbI dTHJIOBOTO CIIUPTA U JIBE MOJICKYJIbI
IMOKCHAa yriiepoga. MoHocaxapuibl COpPaKMBAIOTCS —JPOXOKAMH C  Pa3InYHOM
ckopocThio. Hambornee nerko cOpakuBaeTcs Iiiroko3a W (PpykTo3a, TpyJAHEE MaHHO3a,
NPaKTUYCCKH HE COpaKMBAaeTCs TallakTOo3a — OCHOBHOM YIJIEBOJ MOJIOKa. [IeHTO3bI
IpoxoKamMu He cOpaxkuBarorcs. Hapsimy ¢ MoOHOcaxapugamu TIIOKO3a H  (PYKTO3a,
JIPOMOKA MOTYT COpaKMBaTh JWCAaxXapHJbl MaJlbTo3a Hcaxapo3a, TaK KakK JIPOXIKU
00a1ar0T epMEeHTaMH, CITIOCOOHBIMU PA3I0KUTh MOJICKYJIBI 3TUX JABYX TUCAXaPHUIOB JIO
TIIOKO3bl B (PpyKTO3bl (G -rmko3ugaza u  P-dpykrodypanosumaza). CrnupToBoe
Opo’keHHe UTpaeT BAXKHYIO POJIb B IIPOIECCEe IPOU3BOJICTBA MTMBA, CITUPTA, BUHA, KBaca, B
xJyieboreueHu. Hapsimy ¢ riaBHBIMH MPOJYKTAMU OPOXKECHHSI — STHJIOBBIM CIUPTOM U
JTMOKCUIOM yIJIepojia, MPH CIIUPTOBOM OpOXKEHUHU 00pa3yrOTCs MOOOYHBIE W BTOPUYHBIC
TPOAYKThI OPOXKEHHUS: TIIMIEPHH, YKCYCHBIN allbJCTH/I, YKCYCHAsi KMCIOTa, N30aMUJIOBBIM
U JPyrue BBICHIME CIUPTHIL. DTH MPOIYKTHI BIMSIOT HAa OPraHOJICNTHYECKHE CBOMCTBA
IPOJYKTOB, 4YaCTO YXYIIIAKOT UX Ka4eCTBO.

MonouHokucI0€e OpoKeHHe OCYIISCTBIISACTCS MPU  y4acTUH  (HEPMEHTOB
MOJIOYHOKHCJIBIX OaKTepHil:
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MOJIOYHOKHCIIbIE
O6aktepun (pepMeHTHI)
CsHi2 O — 2CH; — CH (OH) — COOH +52 xkan
rIII0Ko3a (hpyKTo3a)

B pesynprare peakuuu MOJOYHOKHCIOTO OpOXKEHHS TOJ JEHCTBHEM KOMILIEKCA
dbepMeHTOB 00pa3yeTcsi IBE MOJIEKYIIbl MOJIOYHOW KUCIOTHI. MOJOYHOKHUCIOE OpOKEHNE
UTpaeT BAXHYIO POJb B TPOIECCE MPOM3BOJCTBA KHCIOMOJOYHBIX MPOIYKTOB, KBaca,
KBAIICHUH KaITyCTHI.

MacnsHokucioe  OpoKeHHWE  OCYIIECTBISIETCS TPH  y4acTHH  (PEepPMEHTOB
MaCJISTHOKUCIBIX OaKTepuit:

MacCJISTHOKHCJIIBIE
Oaktepun (pepMeHTHI)
C6H1206 — CH3 - CH2 - CH2 — COOH + 2C02 T +2 H, T
Monocaxapuabl

B pesynpraTe peakuuu MACISHOKHCIOTO OpoxeHus oO0pa3yercs MoJieKysa
MacCJSTHOM KHUCJIOTHI JIBE MOJIEKYJIbl JUOKCHJA YTriepoja M BOAOPOA. ODTOT MPOLECC
MPOUCXONUT HA JHE OOJIOT MpPH PaA3JIOKEHUH PACTUTEIBHBIX OCTAaTKOB, a TaKXe IMpHU
BO3HMKHOBEHWN WH(OEKIIMU MACISTHOKUCIBIMA ~ MHUKPOOPTaHW3MAaMH B TPOIECCe
MPOU3BOJICTBA IPOIYKTOB MUTAHUS.

JIumoHHOKHUCI0e Opo’KeHHe OCYIIEeCTBISACTCS TMpHU  ydacTUH  (HEPMEHTOB
riecHeBoro rpuba Aspergillus niger:

OH
nJIeCHEBBIN rpuo (hepMEeHTHI) I
Ce Hi2 Og + [O] — COOH - CH, - C — CH, - COOH
rroKo3a (GpyKTosa) I
COOH

B pesynbrare peakuuu JMMOHHOKHCIOrO OpoxeHusi oOpa3yeTcss MoJieKysa
JUMOHHOW KHCIIOTHl. B OCHOBE A3TOW peakluu JISKUT MPOLECC MOJYy4YEeHUs] JTUMOHHOU
KHUCJIOTHI.

Kapameaunszauus. Peakius kapaMmenu3anuy OCYIIECTBISETCS IPU HArpeBe CBBIIIE
100 °C pacTBOpOB TIIIOKO3BI, PPYKTO3bI, caxapo3bl. [Ipu 3TOM MPOUCXOIAT pa3INIHbBIC
npeBpalnieHus yraeBoaoB. [Ipu HarpeBaHuu caxapo3bl B C1a0OKHCIION cpefie TPOUCXOIUT
YaCTUYHBIM THAPOJIU3 (MHBepcusi) ¢ o0pa3oBaHUEM IUIIOKO3bI U PpyKTO3bl. OT MOJIEKY
TJIFOKO3bI ¥ (DPYKTO3bI MPU HATPEBAHUM MOXKET OTIIEIUISATHCS TPU MOJIEKYJBI BOJIBI,
NPOUCXOAUT JETuparanus ¢ oOpa3oBaHueM okcuMmeTwidQypdypona, manbHeniee
pa3pyllieHre KOTOPOro MPUBOAMUT K Pa3pyLICHUIO YTIEPOJHOrO CKeleTa U 00pa30BaHUIO
MYpaBbUHOM U JIEBYJIUHOBOM KucHI0T. OxcuMetundypdypoir o6pasyercs Npu HarpeBaHUU
pacTBOpPOB YI€BOAOB HM3KOM KoHUeHTpauuu — 10 - 30 %, 3TO BEmIECTBO HUMEET
KOPUYHEBBIN LIBET U ClIeU(PUUECKUH 3arax MporeyeHHON KOPOUKH XJieOa.
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Ha mepBom 3Tamne peakiuu KapaMeau3aiud OT MOJICKYJIbI caxapo3bl OTIIETUISICTCS
nBe MOJIeKydbl Boabel. OOpasyercs KapamesiaH, COCTOSAIIMH U3 aHTHUAPOKOJIEIL,
COJIepKalIX B KOJIbLIE JBOWHBIC CBS3M (AUTUApOdYypaH, MHUKIOTEKCAHOJIOH W JIPyTHe
COEIMHEHUS), KOTOPhIe MMEIOT KOPUYHEBHIN 1BeT. Ha BTOpOM 3Tame OTIHICTUISETCS TPH
MOJIEKYJIBI BOJABI M oOpa3yercs KapaMmejeH, WMEIONINI TEeMHOKOpPHYHEBBIM mBeT. Ha
TPEThEM dTare MPOUCXOAUT KOHACHCAIIMS MOJICKYJ caxapo3bl M 00pa3yeTcs KapaMeJuH,
UMEIONNI TEMHOKOPUYHEBBIA IIBET, IJIOXO pPAacTBOpPHMBIA B Boje. Kapamemmsamws
caxapo3bl OCYHIECTBIIETCS MIpU cojaepkanuu caxapossl 70 - 80 %.

CxeMa mpeBpalieHus TUCaxapua0B MPU HarPEBAHNH:

70-80 %
JIMCAXAPUJIbl — KAPAMEJIAH — KAPAMEJIEH — KAPAMEJIH

CxeMa mpeBpallleH’sl MOHOCAXapuJI0B NPHU HArpeBaHUU:

10-30 %
['JIFOKO3A, ®PYKTO3A — AHI'NIPU/IbI — OKCUMETNJI®YPDOYPOJI
!
MVYPABBHHA KHUCJIOTA,
JIEBYJIMHOBAA KNCJIOTA

MenanonauHoo0pa3oBanve win peakuusa Maiispa. Peakuus B3anMoJeHCTBHS
BOCCTAHABJIMBAIOIIUX JIMCAXaPUJO0B U MOHOCAXapUJOB C AMUHOKUCIOTAMH, MENTHIAMH,
Ooenkamu. B pesynbrate B3auMOACHCTBUS KapOOHUIBLHOW (abJAETUIHON WM KETOHHOW)
TPYyNnbl  YIJIEBOJAOB M aMUHOTPYNNbl  OEJIKOB W AMHUHOKHUCIOT  MHPOUCXOMIST
MHOT'OCTaJIUMHBIE MPEBPAILICHUS MPOAYKTOB PEAKIHUH C OOpa30BaHUEM TIIFOKO30aMHHA,
KOTOPBIN MOABEPraeTcsi MeperpynnupoBke 1no Amanopu U XeuTcy, 3aTeM 00pa3yroTcs
MEJIaHOUIMHOBBIE MUTMEHTHI, UMEIOINE TEMHO-KOPUYHEBBIN LIBET, CIEU(DUUECKUI BKYC
u 3amax. Peakuuss MeNaHOMAUHOOOPa30BaHUSA  SBJISIETCS. OCHOBHOM  IPUYMHOMN
He()EepMEHTATUBHOIO MOTEMHEHHUSI MUILIEBBIX MPOAYKTOB. Takoe moTeMHEHUE TPOUCXOIUT
Ipy BbIMEUKEe XJeba, MpU CYLIKE COJ0Ja, MNPU KHUISYEHHH Ccycla C XMeJEeM B
MPOU3BOJCTBE MHUBA, MpU cylike (PpykToB. CKOPOCTh pEaKIMH 3aBUCUT OT COCTaBa
B3aMMO/JICHCTBYIOIIMX MPOAYKTOB, pH cpenbl, TemmnepaTypsl, BIaXHOCTU. B pe3ynbraTe
peaKIuy MEJIAHOUIMHOOOPA30BaHUSI CHIXKAETCS COJIEPKAHUE YIIIEBOJOB U aMUHOKHUCIIOT,
B TOM YHUCJE U HE3aMaHUMbIX, Ha 25 %, 4TO NMPUBOJAUT U K HM3MEHEHHUIO KauecTBa
FOTOBOrO MPOAYKTA, CHUKECHHUIO €r0 MUIIEBOW M DHEPreTHYECKOW LEHHOCTU. MMerorcs
CBEJIEHUS, YTO  TMPOAYKTHl  pEaKIUu  MeJaHOMIWHOOOpazoBaHWsl  0OJaAaroT
aHJIMOKCHIAHTHBIMU CBOMCTBaMU, CHUXKAIOT YCBOEHUE OEIKOB.

Cxema B3aUMOJEHCTBHSI BOCCTAHABIMBAIONIUX AMCAXapUIOB U MOHOCAXapHJOB C
AMUHOKHUCJIOTAMU B YIIPOILIEHHOM BU/IE:

YIJIEBOJA + AMUHOKHUCIIOTA — I'NNIFOKO30AMUWH —

— MEJIAHON/INHDbI
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3.3 ®epMeHTATUBHBIN TMIPOJIN3 MOJIMCAXAPHIO0B

I'mapoau3 Kpaxmagia OCYIIECTBISIIOT aMUJIoJaUuTHYeCKUe GepMeHTbI. DepMeHT
0-aMWJIa3a TUAPOJM3YET KpaxMall JAEUCTBYS XaOTHYHO, paspbiBaeT 1,4 cBs3b C
00pa3oBaHKEM JEKCTPUHOB U HEOOJBIIOTO KOJIUYECTBA MalIbTO3bl. DEpPMEHT O-aMujIa3a
NEUCTBYS Ha KpaxMallbHOE 3epHO 00pa3yeT KaHajbl, pacKaJibIBasi MOJUcCaXxapu]l Ha YacTH.
Cxema ruposinza KpaxMajia npuBeieHa Ha pucyHke 3.1.

o-aMujasa
KPAXMAIJI I'TIMKOI'EH) — AEKCTPHUHBI + MAJIbTO3A + I'JTFOKO3A
(MHOTO) (Mmao) (Mmaso)

g s oo op”™
4

Al I il W A g

THAPONH3 aMIJTOTICEKTHHA

Puc. 3.1- Cxema ruaposurza kpaxmajia GepMEeHTOM o-aMuia3a

@epmeHT B-ammiaza ruApoNM3yeT KpaxMmad JEWCTBYS C KOHLA LENOYKH,
pa3paBbieT CBs3b 1,4 U oOpa3dyeT MajbTO3y, B MECTax pa3BETBICHUS aMUJIONEKTHHA
neictBue [ -aMmiasel MPEKPAIAETCs, B 3TOM CIIydae OCTAeTCsi HEOONBIIOE KOJIUYECTBO
nekcTpuHoB. Cxema rujaposimsa Kpaxmaiga (epMmeHTOM [ —aMuiasa npejacraBieHa Ha
pucyske 3.2.

B-amunaza
KPAXMAIJI I'JIUKOI'EH) — MAJIBTO3A + JEKCTPHUHBI
(MHOTO) (Mano)
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rAapoan3 aMUIONeKTHHA

Puc. 3.2- Cxema ruaponuza kpaxmaiua epMeHToM 3 —amuiasa

@epMEHT TIJIIOKOAaMMIAa3a JACHUCTBYET C KOHLA LENOYKH, OTIIEIUIIET OIHY
MOJIEKYJTy TJIFOKO3bI, paspbiBaeT 1,4 cBsi3b, B MECTax pa3BETBICHUS aMHJIONEKTHHA
JeCTBUE TIIOKOAMUIa3bl MPEKpaIlaeTcs ¢ OCTaeTCs HeOOJbIIOe  KOJMYECTBO
HEMPOTUAPOIN30BAaBIINXCA  JeKCTpUHOB. ®epmeHT ogamro- 1,6- rauko3supasa
pacmieruiier 1,6 cBA3b ¢ 0Opa3oBaHMEM JEKCTPUHOB. {DEpMEHT H30MaJIbTa3a
TMAPOJI3YET AMcCaxapuj H30MaIbTO3a 10 TIUNIIOKO3bl. ['mMaponus kpaxmana sBIsSETCS
BOKHEHINIEH peakiuend, MpOUCXOASIIEH MpU TEXHOJIOTMYECKOW mepepaboTKe ChIphs B
IIPOU3BOJICTBE MUBA, CIIUPTA.

I'uaposus riauKkoreHa oCyuieCTBISIOT AMUIIOJUTHYECKHE (PEPMEHTBHI.

I'uaposu3 neKTHHA OCYIIECTBIISAIOT IEKTOIUTUYECKUE (PEPMEHTHI.

PacTBOpUMBIl NEKTUH NEPEXOAUT W3 HEPACTBOPUMOIO IIEKTMHA B PacTBOPUMOE
COCTOSSHME  MpU JEUCTBUM (epMEeHTa NPOTONMEKTHHA3a WJIM B  IPUCYTCTBHH
pa30aBieHHbIX KUCIOT. [Ipu 3TOM MEKTUH OTLIEIUISIETCS OT T€MULIETUTIONO3bI TN APYTUX
CBSI3BIBAIOIIMX KOMIIOHEHTOB. PacTBOpHMMBII MEKTUH CMOCOOEH B KHUCION cpelne U B
IPUCYTCTBHM caxapa 0Opa30BbIBATh XKEJIE U I'EIIH;

[lexToBBIE KHCIOTHI 00pa3yrOTCs W3 PACTBOPUMOIO TEKTUHA MpPH JACHCTBUH
depmeHTa mekTasa (IEKTUHACTEPE3a) WM B MPUCYTCTBUU Pa30aBIECHHBIX MIEI0YEH, MTpH
3TOM MEKTOBAsl KUCIOTa TEPSET CIIOCOOHOCTh 00pa30BBIBAThH XKesle U reiu. B pesynpraTe
NeNCTBUS (pepMEHTa IEKTa3a OT PAaCTBOPUMOIO IMEKTHHA OTIIEIUISIETCSI METUIIOBBIN CIUPT.
DepMEHTATUBHBIA TUAPOIN3 IEKTUHA MOXKHO IPEJCTABUTh B BUJIE CXEMBI:

_ TPOTONEKTHHA3a 5 IIEKTUHACTEpa3a
HEPACTBOPUMBIU ITEKTUH — PACTBOPUMBIU IITEKTUH —

— TIEKTOBASI KUCJIOTA + METUJIOBBIN CITUPT

I'mapoan3 reMuue/uIieg03 OCYLIECTBISIIOT HUTOJUTHYECKHE (DepPMEHTHI,
KOTOpBIE  BKJIKOYAIOT 3HI0-B- riakaHaldy, apa0OMHO3MIa3y W KCHJIaHA3y.
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['emuIieuTt0I0361 HE CIOCOOHBI PACTBOPSTHCS B BOJE, 3HAYUTEIBHO 3aTPYAHSIOT
ruaponu3 kpaxmana. Ilpu geiictBum  gepmenTa SHIO0-B- IIrOKaHa3a OTIIEIUISETCS
OCTAaTOK TJIIOKO3bl, NIpU JeWCTBUM (PepMEeHTa apadMHO3WAAa3a OTUICIUIIETCS OCTAaTOK
apaOWHO3bI, a NPU JeHCTBUM (epMEHTA KCHJIOHA3a OTIIEIUISETCS OCTATOK KCuio3bl. [Ipu
YaCTUYHOM THUJIPOJIM3E TE€MUIEIUIIONO3bl 00pa3yloTcss TyMMHUBeNIeCTBA WIM aMUJIaHbl,
KOTOpPbIE HMEIOT MEHBIIYI0O MOJIEKYJSIPHYI0 MAacCy, pacTBOPSIIOTCS B BOJE, oOpa3ys
BA3KHE pacTBOphL. OT CTENEHM TUIAPOSU3a TEMHUIICIUTION03 3aBUCUT CKOPOCTh TMIPOIU3a
Kpaxmaja Mpu OCaxapuBaHUU COJIONA B MPOU3BOACTBE MHUBA, NIUTEIHHOCTD (DUIBTpAITUU
3aropa.

3.4 IIumeBasi HEHHOCTH YIJIEBO/AOB

Opna w3 BakHEHIMMX (YHKIUA HU3KOMOJEKYJISPHBIX YIJIEBOJIOB 3TO TPHIAHUE
CIaJKOrO0 BKyca TMPOJAyKTaM MNHUTaHUs. B Tabnuie TmpuBeaeHa XapaKTepUCTHKa
OTHOCHUTEIBHOM CIIaJIOCTH PA3JIMYHBIX YIVIEBOJOB U CaXapO3aMEHUTEJICH 10 CPAaBHEHUIO C
caxapo3o0il, CJIaIoCTb KOTOPOI NIPUHSTA 3a 1 enuHUILY.

VYrieBoasl SBIAIOTCS OCHOBHBIM HCTOYHHUKOM OHHEPrHM JUIs 4YeJjoBeKa, IpHU
ycBOeHMM 1 T MOHO WM jAucaxapuaa Beiaensercs 4 kkan 3Heprur. CyTouHas
NnoTpPeOHOCTh 4elioBeka B yriieBogax cocrapimser 400 - 500 r, B TOM 4ucClie MOHO U
nucaxapugoB 50 - 100 r. bannacTHeIX yriieBoAOB (MMUIIEBBIX BOJOKOH) — LEJUTIOI03bI U
MEKTHHOBBIX BEIIECTB B CYTKH HE0OXoammo ynotpebmnsats 10 - 15 v, oHM criocoOCTBYIOT
OUYHUINEHUIO KHUIIEYHUKA W HOPMAIM3YIOT €ro ACSATeNbHOCTH. M30BITOK yTIeBOJOB B
MUTAHUM TPUBOJUT K OXKUPEHUIO, TAK KaK YrI€BOJIbl HCHOJIb3YIOTCS I TTOCTPOCHHMS
YKUPHBIX KHUCIIOT, & TAKXKE€ MPUBOJUT K HAPYUICHUIO JEATEIbHOCTA HEPBHOM CHUCTEMBI, K
aJJIEPrUYECKUM PEaKIIHIM.

1
OtHocutenbHas cnanocth (OC) yrieBoIoB U caxapo3aMEeHUTENEH.
YriaeBoanl OC YriaeBoabl HJIN OoC
caxapo3aMeHHuTeH

Caxapo3a 1 a-D-nakro3a 0,16
B3-D-dpykroza 1,8 B-D-nmakTo3a 0,32
o-D-riroko3a 0,74 Kcunoza 0,40
B3-D-rimroko3a 0,82 Copbut 0,63
o-D-ranakrosa 0,32 Kcumur 0,90
B-D-ranakro3a 0,21 [uknomMatsl 30
a-D-maHHO3a 0,32 Acnaprtam 180
3-D- manHO3a I"'opbpkas Caxapun 500
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Tema 4. [IumeBbie KHCJIOTHI

[IpoayKThl THTAHUS COJEPHKAT PpA3NUUYHBIE OPraHUYECKUE KHUCIIOThI, KOTOPBIE
OOBEIUHSAIOT B TPYIIy TMHIIEBBIX KUCHAOT. [IuIieBble KHUCIOTH HAKaIUIMBAIOTCA B
PaCTUTENBHOM CBIPbE B PE3yJIbTaTe OMOXUMHUYECKUX MPEBPAIICHUN HA CTaIuU Pa3BUTHUS
pacTeHusi, TakXKe KHCIOThl MOTYT HAKalUIUBaThCS BCJIEACTBUE OHOXUMHUYECKUX
W3MEHEHU B XOJI€ TEXHOJOTHMYECKOTO IMPOLECCa MPUTOTOBIEHUS MNPOAYKTOB MHUTAHUS
(cupToBOE OpOXKEHUE, MOJOYHOKHUCIOE OposkeHue). [IuimeBbie KUCIOTHI MOTYT OBITH
BHECEHBI B MUIIEBYI0 CUCTEMY B XOJI€ TEXHOJIOTUYECKOTO MpOIEcca i peryIupoOBaHUs
pH, mpupmanusi ompeneaeHHOro BKyca (HamUTKH), A (OPMUPOBAHUS OIpeAeTeHHON
KOHCHUCTEHIIUU (MOJIOUYHbIEC MPOAYKThI, KOHAUTEPCKUE U3EITUS).

BHocuMble nuileBble KUCIOTHI B MPOIECCE MPOU3BOACTBA MPOJYKTOB OTHECEHBI K
TPyIIe TUIIEBBIX M100aBOK. VX HCTHONB30BaHHWE HE JIMMHUTHPYETCS B TUTHEHHYECKOM
OTHOILICHUH, & PErNIAMEHTUPYETCS TEXHOJIOTHMUYECKUMH HHCTPYKLUUSIMU HAa KOHKDPETHBIC
nuIeBble NPOAYKTHI. [TOBBIIIEHHONW TOKCMYHOCTHIO OOJafaeT GymapoBas KUCIOTa, AJIs
KOTOpOM ycTaHOBJIeH ypoBeHb JIC/] momycTumMon CyTOYHOM 103kl — 6 MI/KI MaccChl Teja
YEJI0BEKA.

YkcycHasi KHCJI0Ta UCoib3yeTcs B Buje scceHuut 70 - 80 % KOHIIEHTpauuu U B
BHUJIE CTOJIOBOTO YKcyca 9 % KOHUeHTpanuu. [IpuMEHSIOTCS TakkKe COJM YKCYCHOU
KUCIIOThl — aneratbl. OcHOBHasg 001acTb MPUMEHEHUS YKCYCHOM KHCIOTBI —
MPUTOTOBJICHUE OBOIIHBIX KOHCEPBOB.

Mousiounas kucaora ucnonb3yercsa B Buse 40 % pactBopa u koHuentpara 70 %
pactBopa. CoiM MOJOYHOW KHCIIOTHI HAa3bIBAIOTCS JIaKTaTaMHu. MoJiouHas KHCJIOTa
MPUMEHSETCS B MPOU3BOJICTBE NUBA (TMOJKHUCICHUE 3aTOpa), 0€3aJIKOTOIHHBI3 HAIUTKOB,
KOHJIUTEPCKUX U3JIETUNA, KUCIOMOJOYHBIX TPOTYKTOB.

JIuMoHHAsT KHCJI0TA WUCHOJB3YeTCS B BHJAEC KPUCTALIOB O€JI0ro IIBeTa,
MOJTYYEHHBIX OMOXMMHYECKUM CHHTE30M M3 IUiecHeBoro rpubda Aspergillus niger. Conu
JMMOHHOM KHUCJIOTBl Ha3bIBAlOTCS UUTPaThl. JIMMOHHAs KHCIIOTa MUMEET MSITKHWA BKYC,
MEHBIIIE Pa3APAXKAET CIAMUZUCTYIO 00OJOUKY KEITYJOUHO-KUIIEYHOrO0 TpakTa. B BhICOKHMX
KOHLIEHTPAIUAX JUMOHHAS KMCJIOTA CONEPKATHCS B UUTPYCOBBIX ioax. [Ipumensiercs B
MPOU3BOJICTBE HAITUTKOB, COKOB, KOHJAUTEPCKUX U3/I€TUH, phIOHBIX KOHCEPBOB.

SA0J104uHAs KUCJI0TA UCIOJB3YeTCS B BUAE KPUCTAJUIOB OEJIOr0 WJIM >KEITOBATOrO
usera. Cosn siI6JI0OYHON KUCIIOTHI HA3bIBAIOTCS MaJlaThl. SI0I0YHAsE KUCIOTAa UMEET MSATKUN
BKYC, HE pa3Apa)kaeT CIU3ZUCTYI0 O00JIOUKY KEITYJOYHO-KUIIEYHOTO TPakTa. B BBICOKMX
KOHIICHTpaIusAX sOJ0YHass KHCJIOTa CoJepkatbcst BO (pykrax. I[lpumensercs B
MPOU3BOJICTBE HAITUTKOB, KOHAUTEPCKUX WU3ACIHIA.

BuHHasi KHCJI0TA WCTONIB3YETCS B BHJE KPHUCTAIUIOB OEJIOTO WA KEITOBATOTO
neera. [lomywator mpu mepepaboTke OTX0A0B BuHOAENWA. COMM BUHHOW KHCIIOTHI
Ha3bIBAIOTCS TapTpaThl. BHHHAs KHUCIOTa MMEET MSTKUWA BKYC, MEHBIIE pa3paxkaet
CIM3UCTYI0 O0OJIOUKY >KENIyAOYHO-KUIIeYHOro TpakTa. ConepXurcs B BHUHOTPAJE.
[IpumensieTcs B NpOU3BOACTBE HAMUTKOB, KOHAUTEPCKUX U3MIEIINMN.

Pexxe B mpou3BoACTBE NPOAYKTOB MATAHUS UCIOJB3YIOTCS KUCIOTHL: AAUNIUHOBAS,
sSIHTapHas, pymapoBas.

DocopHas KHUCIOTA SBISCTCS NPEACTABUTEIIEM MUHEPAIBbHBIX KHUCJIOT, OJHAKO
OHa IIMPOKO TMpeJCTaBieHa B B MHIIEBOM ChIpbe M MPOAYKTAX MUTaHUS, OCOOCHHO
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pacnpoctpaHeHsl conmu pochopHoit kuciaotel — docdarel. DochopHas KUCIOTa BXOJNT B
COCTaB CJIOKHBIX OPTraHWYECKHX COCAUHECHMA: (HOCHOMUTUABI, HYKICHHOBBIE KHCIIOTHI,
AT® (apenosuntpudocdar). B BbicOkMX KOHUEHTpamusax Qocdarbl coaepkaTbCs B
MOJIOUHBIX, MSICHBIX TPOAYKTax, B opexax. I[IpuMeHsieTcs B MpPOW3BOJACTBE HAIMTKOB,
KOHJAUTEPCKUX U3ICTUH.

[TumieBple TPOAYKTHI COAEPIKAT PA3NUYHBIC AMHHOKHUCJIOTBI: allaHWH, BajuH,
CEpUH, JHW3WH, METHOHWH W [p., BXOIAIIME B cocTaB OenkoB. [IpoaykTel muTaHUS
colepXaT pa3InyHbIe JUMHUALL, B COCTaB KOTOPBIX BXOIAT JKUPHbIE KHCJIOTHI:
NaJbMUTHHOBAS, CTEAPUHOBAs, OJICMHOBAs, JIMHOJICBAs, JIMHOJEKOBAas M JpPYyTHE.
ApoMaTuyecKkasi KHCJI0Ta — O€H30MHAs KHUCIIOTA SBISACTCS TMPUPOAHBIM KOHCEPBAHTOM,
OHA COJEPIKUTCS B HEKOTOPBIX STOJIAX.

Tema 5. BuramMmuusbl

5.1 Knaccudukanuss BATAMUHOB

5.2 7ZKupopacTBoprMble BUTAMUHbI

5.3 BogopacTBopuMble BUTAMMHBI

5.4 BuraMHHONOI00HBIE COCIUHEHUS

5.5 BuraMuHu3anMsA NPOAYKTOB MU TAHUS

5.1 Knaccupukanuss BATAMMHOB

Butamunbl - OHOpErynsaTopbl OMOXOMUYECKHUX MU (PU3UOJOTHUYECKUX IPOLIECCOB,
IPOTEKAIOIUX B JKUBBIX OpraHM3Max. BUTaMuHBI SBISIOTCS HHU3KOMOJIEKYISIPHBIMU
OpPraHMYECKUMHU COEAMHEHUSMHU pa3IMYHON XMMMYECKON mnpupoasl. [[ns HOpmaiibHOM
KU3HEJCATEIIbHOCTH YEJIOBEKY BUTAaMUHBI HEOOXOIMMBbI B HEOOJBIIMX KOJUYECTBAX.
HopMmbl cyTouHOro mnoTtpeOsieHHMs BUTAMMHOB INpuBelaeHbl B Tabiuue 6.1. Tak kak
BUTAMUHbl HE CHHTE3UPYIOTCSI OPraHM3MOM, OHHU JOJDKHBI NOCTyHaThb B HEOOXOIUMOM
KOJIMYECTBE C MUIIEH B KayecTBE €€ 005A3aTeIbHOro KOMIOHEHTa. OTCYyTCTBHE WM
HEJ0CTAaTOK BUTAMUHOB B OpPTaHM3ME YEJIOBEKA BBI3BIBAET OOJIE3HU HEJIOCTATOYHOCTH —
aBUTaMUHO3bl. [Ipy M30BITOUHOM MNpUEME BUTAMHUHOB, 3HAUUTEIBHO MPEBBILIAIOIIEM
buznonornuecKre HOpMbl, MOTYT Pa3BUBATHCS THIEPBUTAMUHO3BI. DTO XapaKTEPHO IS
KUPOPACTBOPUMBIX BHUTAMHMHOB, JOJS KOTOPBIX B CYTOYHOM palliOHE YeJOoBEeKa
HEBBICOKA.

B xauecTBe eqMHMIIBI U3MEPEHUS BUTAMUHOB MOJIB3YIOTCS Pa3MEPHOCTbIO  MT %
= 0,001 r (muwumurpammsl ButamuHoB B 100 r mpoaykra), Mxr % = 0,001 mr %
(MukporpammoB BuTaMuHOB B 100 r npoaykTa).

Pan BUTAaMMHOB TNPEICTaBIEHbl HE OJHUM, & HECKOJbKMMH COEIUHEHUSIMH,
0o0JafamMy  CXOAHOW OMOJOTMYECKOW aKTMBHOCTBIO, HANpUMeEp: NUPUIOKCUH
BUTaMUH Bg BKJIIOYaeT NUPUIOKCUH, TUPUAOKCAIIb, TUPUAOKCAMHUH.

Paznuyaror cOOCTBEHHO BHTAMHHBI U BHTAMHMHONOJ00HBbIe BemiecTBa. K
BUTAaMHUHOIIOA00HBIM BEIIECTBAM OTHOCATCS: OnoguaBoHOMU bl (BUuTaMuH P), manramoBas
Kucaora (BUTaMMH Bis), mapaamuHoOeH30iiHas kucioTa (ButamuH H,), oproBas kuciora
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(ButamuH Bi3), xomun (Butamun B,), nHO3UT (BUTamMuH Hj), MeTHIMETHOHUHCYTH(HOHMI
(ButamuH U), mnumosneBas KUCIOTa, KapHUTUH (BUTaMuUH B). ButamuHOmomoOHBIC
COEMHEHHUS TaK)KE YYaCTBYIOT B OMOXHMHUYECKHX ITpoIleccax opraHru3Ma 4ejaoBeKa.

ITo pacTBOPpUMOCTH BUTAMHUHBI Pa3E€IEHbI HA JIBE TPYIIIIbI:

- BOJIOPACTBOpHUMBIE, Takue Kak Bj, B,, Bs, B¢, B1,,C;

- JKHpopacTBoOpuMble, Takue kak A, E, /1, K.

5.2 ZKupopacTtBoprMble BUTAMUHbI

Buramun A (peruHoJi). ButamuH sBIse€TCsS HENPEAEIbHBIM OJHOATOMHBIM
CIIUPTOM, YYacCTBYeT B OMOXMMHYECKHX TMPOIECCaX, CBA3AHHBIX C JEATEIHLHOCTHIO
MeMOpaH KJIETOK, BIMSAET HA POCT KOCTEH, 3peHne uenoBeka. [Ipu HemocTaTke BUTAMUHA
3aMeJIIeTCS POCT KOCTEH, HAOMIOAaeTCs TOPAKEHUE CIM3UCTON 00OJIOUKH JBIXaTEIbHBIX
nyTeH, MNUILEeBAPUTEIBLHON CHCTEMBI, CTpajaer 3peHue. Butamun A oOHapyXeH B
MPOJYKTaX dKUBOTHOTO MPOUCXOXKICHUS B pblObeM xupe — 14 MKr %, B IeYEHU TPECKU —
4 MkT %, B Mmosioke — 0,025 Mkr %.

B pactuTenbHBIX TPOIYKTaX COAEPKUTCS MPOBUTAMUH A — 3 — KAPOTHUH, UMEIOIIHMA
KpacHO-OpaHXeBbI 1BeT. M3 onHON MoONeKkylbl [3 - KapoTHMHA B OpraHU3ME YeIoBeKa
oOpasyercsi 1Be MOJeKyylbl BUTamMuHa A. bosbliie Bcero B - KapoTHMHA HAXOAMUTCS B
MopkoBu — 10 mr %, B Tomatax — 1 mMr %, OH NPHUCYTCTBYET B OBOIIaX M (PYyKTax,
UMEIOIINX KPACHO-OPaHKEBYIO OKPACKY.

Butamun A ObICTpO paspyliaeTcs MOpu JEUCTBUU CBETA, BO3/yXa, B MPUCYTCTBUU
TSOKETBIX MeTauioB. [Ipu OBICTPOM OKHCIIEHWW JHMHAOB MPOUCXOAUT W OKHCIICHHE
BUTaMUHA A, pacTBopeHHOro B junuaax. [Ipu mepepabotke cwipbs Tepsietcsa 10 30 %
BUTaMHHA A, HO IIpH cymke tepserca 10 90 %. B cokax ¥ HanmMTKax BUTAMUH XOPOILO
COXPAHSIETCS MPU XPAHEHUHU.

Butamun E (Tokodepo). Tokodeposbl peryaupyroT CBOOOIHOPAIUKATLHBIE
peakuuu B KJIETKaX, MPEAOTBPAILAIOT OKUCIECHUE HEHACBIIEHHBIX dXUPHBIX KUCIOT B
JUnuAaxX KJIETOYHBIX MeMOpaH, BIUAIOT HA CHUHTE3 (DEpMEHTOB, 00J1aJae€T BhIpAXKEHHBIM
AHTUOKHUCIIUTENIbHBIM JIEUCTBUEM W HCHOJB3YETCs B KadecTBe aHTUOKcujanta. [lpu
HEJ0OCTaTKE BHUTAMHMHA HAOJIOAAETCS TOpaKEHHWE MHOKapa, CepACUYHOCOCYIUCTON U
HEPBHOU CUCTEMBI, PYHKIIMU pa3zMHOkeHusl. Butamun E pacnipocTpaneH B pacTUTENIbHOM
ChIphE: B Maciie coeBoM — 115 Mkr %, nojaconHedHoM — 42 MKT %, B 36pHONPOYKTaX — 5
MKI %. Butanue E yCTOWYMB NpU HAarpeBaHUM, MEIJIEHHO pa3pylIaeTcs MO ACHCTBUEM
yIbTPa(HONIETOBBIX JTy4deHd, KHUCIOpOJa BO3[yXa, B MPUCYTCTBUU TSIKEIBIX METAJUIOB.
[Tpu nepepabotke chipbs Tepsiercs 10 - 20 % BuramuHa.

Buramun _JI (3procrepoJi, kKajabumdepos, Iproxaabumdeposa). Buramun
perynupyer cojaep)kaHue kanbliusg U ¢docdopa B KpOBH, YH4acTBYeT B (POPMHUpPOBAHUU
KOCTHBIX TKaHeW. Butamun /I crmocoOeH CHHTE3MpPOBATHCS B KOXKE 4YEIOBEKa TIOJ
BJIUSIHUEM YJIbTpauoieTOBbIX Jyueld. [Ipu HemocTaTke BUTAMUHA y JETEH pa3BUBAECTCS
PaxuT, y B3pOCIBIX HAOIIOAAETCS OCTEONMOPO3 — Pa3KUIKEHUE, UCTOHYEHUE KOCTEH, YTO
NPUBOJUT K Kapuecy 3y0oB, mepenoMaMm Kocteil. Butamun [ comepxutcst B MpoayKTax
YKUBOTHOTO MPOUCXOXKJACHUS: B pbIObeM xupe - 125 Mkr %, B neyeHu Tpecku — 100 Mkr
%, B TOBSKBEW MEYEHU - 2,5 MKT %, B KENTKE fAila - 2,2 MKT %. BuTaMuH yCTOWYUB TIpU

28



XpaHEHUN W TEXHOJIOTHMYeCcKou mepepaboTke. [Ipu  cymike Tepsercs MaKCUMaIbHOE
kosnuuecTBO 110 30 % ButamuHa /l.

Buramun K (puagonxunon K; u meraxunon K;). Buramun K neobxomum s
HOpPMAaJIM3allMi CBEPTHIBAHMS KPOBH, Y4acCTBYeT B OOpa30BaHWU KOMIIOHEHTOB KPOBH.
[Ipn HemocraTke pa3BUBaeTcCs s3BeHHas OoJie3Hb. OCHOBHBIE MCTOYHUKM BUTAMHHA:
3€JICHHBIE KYJIBTYpPBI, TAKUE€ KaK YKPOI, METPYIIKa, KamycTa (B pacTUTEIHBHOM ChIPhE
BCcTpeuyaeTrcs: (UIJIOXMHOH), MSCO, Te4YeHb (B CBIPbE JKMBOTHOTO MPOUCXOXKJICHUS
BCcTpeuaeTcs:i MeraxuHoH). Yactuuno ButamuH K cuHTE3HpyrOTCS MHUKpOdIOpOit
KUIICYHHKA.

5.3 BopopacTBopuMbIe BUTAMHMHBI

Buramun  C  winm _ackopOMHOBAasi KHMCJI0Ta. B  XMUMUYECKOM OTHOILIECHUU
MPEACTABISET COOOM 7Y - TAKTOH - 2,3 Neruapo — 4 - TyJIOHOBOM KUCIIOTHI.

AHTULMHTOTHBIA  (akTOp. VYUacTByeT B OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMsX, MOBBIIAET UMMYHUTET YelioBeka. Bece HeoOxonuMoe kosinyecTBo BUTamuHa C
yeJioBeK nojiyyaer ¢ nuied. OCHOBHbIE UCTOUYHUKM BUTamMuHa C 3TO OBOIIHU, (PYKTHI,
aroawl: Kamycrta cogepxkut S0 mr %, kaprodeins - 20 Mr %, yepHas cmopoauHa - 300 mMr
9%, mnoBHuK 10 1000 Mr %. Butamun C KpallHE HECTOEK, JIETKO pa3pyllaeTcs
KHCJIOPOJIOM BO3/lyXa, Ha CBETY, B NPHUCYTCTBUH HMOHOB TSDKEIbIX MeTaioB. bosee
YCTOMYMB BUTAMUH B KHCJIOM CpEXE, YEM B WIEJIOYHOW, MOITOMY €ro COAEpKaHuEe B
OBOII[AX U IUIOJAX MPU XPaHEHUU OBICTPO CHMKaeTcs. VICKIoueHne COCTaBIsIeT CBEXast
kamycta. [Ipu temnoBoit 06padoTke pazpymaercs 25 - 60 % Butamuna C.

Buramun B, (TmamMuH). Heobxomum 111 HOpMaibHOM  JEATEIHHOCTH
LEHTPaJbHOW HEPBHOM CHCTEMbI. YYacTBYeT B PEryJIHMPOBAaHUHU YIJIEBOJAHOIO OOMEHA.
JeticTByromeit B opranusme (GopMoii BUTaMuHa B sBIsieTCsl €ro nmpou3BOJAHOE B BUJE
tuamuHudocdara wm dhepmenta kokapobokcuiiaza. OCHOBHbIE HCTOYHUKY BUTaMuHa B
— 3epHOMNPOAYKThI, TAKME KaK KpyIbl, MyKa rpy0oro momoja u T. 1., TJ€ COJEpKaHHUE
BuTaMuHa coctasisetr 0,5 mr %, B ropoxe coaepxurcs 10 0,8 mr %, B mace 0,5 mr %.
Butamun B; cTOoe€k K NEMCTBHIO CBETa, KUCIOPOAA, B KHUCIOH CpPEAE, K MOBBIIIEHHBIM
temneparypaMm. Jlerko paspymaercs B IIEJOYHOW CpeAe, pacLICIUIAEeTCS TaKkKe
dbepmenToMm TuaHaza. [Ipu TexHosormyeckou mepepaborke pazpymaercs 15 - 20 %
BUTaMHHA B;.

Butamun B, (puGodaaBuH). Y4yacTByeT B OKUCIUTEIBHO-BOCCTAHOBUTEIb-HBIX
peaknusxX, Tak KaK BXOJUT B COCTaB OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX (DEPMEHTOB.
[Ipu HemocTaTke BUTaMHHA BO3HUKAET 3a0oJieBaHWEe KOXH (cebopes, Tcopuas),
BOCTAJIEHUE CIU3UCTON 00OJIOUKU PTa, MOSIBISIFOTCS TPELIMHBI B yIiaX pTa, pa3BUBAIOTCS
3a00JIeBaHUsl KPOBEHOCHOM CHUCTEMBI M JKETyJOYHO-KHIIEYHOro Tpakra. Butamun B,
MPUCYTCTBYET B MOJIOYHBIX MpoAykTax: B Mosioke — 0,15 mr %, B ceipe — 0,4 mr %, B
neueHu -2,2 %, B 3epHompoayktax - 0,1 %, B oBomax u ¢pykrax - 0,04 mr %.
HebGounbioe koinuecTBO BUTaMUHA B, B opranusmMe uesoBeKka CUHTE3UPYET KUILEYHAs
Mukpogaopa. Butamun B, ycTOYMB K MOBBIIEHHBIM TEMIIEpaTypaM, HO pa3pylIacTcs
Ha CBeTy U B ulenoyHou cpene. HeOosblioe cHmkeHue BUTamMuHAa B, mpuBoguT K
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cymecTtBeHHbIM ToTepsiM BuTamuHa C. [lpu TexHOmormueckod mepepadOTKe YaCTHYHO
pa3pymaercs.

Buramun B; (manTareHoBas KMCJI0Ta). YYacTByeT B PEaKIUAX OMOXMMHUYECKOTO
alMIMPOBaHUs, OOMeHa JIMIUJOB, >KUPHBIX KHUCIOT, YrieBoaoB. Hegoctatok BUTamMuHa
OPUBOAUT K JEpMaTUTaM, BbINaJeHUI0 BoJjioc. Hebonbloe KoauyecTBO BUTaMuHA Bj
CUHTE3UpYET KullleuHas Mukpodiopa. Buramun B; npucyrcTByeT B cyOnpoaykrax 2,5 -
9 mMr %, B 3epHOIPOIyKTaX U O00OBBIX KYJIbTypax - 2 MT %, B sii1le - 2 Mr %, B ApOxoKax
— 4 -5 %. llpu Ttexuomormueckoir mepepabotke Tepsiercs g0 30 %  BUTaMHHA,
MIPEUMYIIECTBEHHO TIPY OJAHIIIMPOBAHUU U BapKe.

Buramun Bs_(Butumun PP, HUKOTHHOBasi KHCJI0Ta, HUALMH). DTOT BUTAMHH
BCTpPEYaeTCs] B BUJE HUKOTHMHOBOW KHUCJIOTHI W B BHIE HHKOTHHamuzaa. OOa BemiecTBa
00J1a1at0T BBIPAKCHHOW BUTAMHUHHOW aKTHMBHOCTHIO. YYAaCTBYeT B OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMAX, TaK KaK HHUAIUH BXOAUT B COCTaB (HEPMEHTOB
nerunporenas. Hepocrarok ButamuHa PP BbI3bIBaeT yTOMIIIEMOCTb, OECCOHHUILY,
CHMKEHUE MMMYHHUTETa, HapyluleHue (QYHKIUNA HEPBHOM U CEeplIeYHO-COCYIUCTON
CUCTEMbl. AMUHOKHCIIOTa TPUNTO(aH SBIISETCS OJHUM U3 UCTOYHUKOB HUALIMHA, TaK KaK
u3 60 mr tpunrtodana cunresupyercs 1 mMr HuanmHa. OCHOBHOM MCTOYHUK HUALMHA-
cyonpoaykThl (1o 12 Mr %), msco u peiba coaepkaT okojio 4 mr % BuTamuHa. MoOJ0KO,
3EpHOINPOAYKTHI, OBOIIM U (GpykThl Oeaubl BuTamuHOM PP. Butamun PP ycroitumB k
JNIEUCTBUIO CBETA, KUCJIOpOJa BO3AyXa, B IIEJIOYHOM cpene. [Ipu TexHomormyeckou
nepepadoTke 10 25 % BUTAMUHA DKCTPATHPYETCS B BOY.

Butamun B¢ (MMpUIOKCHH, TEPUIOKCAMHUH, I€PMHH). YYacTByeT B OMOCHHTE3€
U MeTadoJIM3Me aMHHOKHCIIOT, OSIKOB, HEHACKHIINICHHBIX KUPHBIX KHUCJIOT. Butamuna By
HEOOXOJUM JJI1 HOPMAaJbHOW NIeATEIbHOCTH HEPBHOM CHUCTEMBI, KDOBEHOCHOI CHCTEMBI,
neueHu. Ilpu HemocTratke BUTaMHHA pa3BUBAIOTCS  JI€PMATHUTHI. Burtamun
npucyTtctBue B msce - 0,4 mr %, B haconu - 0,9 mr % a xaptodene - 0,3 mr %. Butamun
Bg ycTOMYMB K MOBBILICHHBIM TEMIIEpATypaM, KUCJIOTaM, II€JI0YaM, HO pa3pyliaeTcs Ha
ceery. Ilpu mepepabotke tepsiercs a0 20 % ButamuHa Bg. YacTuyHO  BUTaMuUH
CHUHTE3UPYETCS KHUIIEYHOH MUKPOGIOPOA.

Buramun By (dhoanesas kucaora, poaamun). KpoBeTBopHSBIH (hakTOp, y4acTByeT
B JCATENbHOCTA CEPACYHO - COCYIUCTOM CHUCTEMbI, B OHOCHMHTE3€ aMHUHOKHUCIIOT,
HYKJIEMHOBBIX KHCJIOT, XOJIMHA, IMYPUHOBBIX M NHUPUMUIMHOBBIX OCHOBaHUU. Ilpum
HEJIOCTATKE BUTAMHWHA  HApYyIIAETCAd  JACATEIbHOCTh  CUCTEMbI  KPOBETBOPEHMS,
MUILIEBAPUTENBHON CHCTEMBI, CHMXKAETCS UMMYHHUTET opraHuzma. doneBas kuciota
IPUCYTCTBYET B 3€JIEHHBIX KysnbTypax — 110 MKr %, B neuenu - 240 Mkr %, B IpoxKax —
550 MKr %, MeHbllIe B 3€pHOIPOAYKTAaX M MOJOYHBIX mpoaykrax - 10 - 20 Mmkr %.
donueBasi KUCJIOTa HEYCTOWYMBA TpH TepMuyeckod oOpabotke. I[Ipum mepepaboTke
MOJIOKa u oBomier Tepsercs 75 - 90 Y% BuTaMHMHA, OJHAKO TPU TEepepabOTKe
MSICOMTPOTYKTOB BUTAMHH 00JIE€ YCTOWYMUB.

Buramun  B,;, (umankoOamamus). BuramuH yuyacTByer B mpoleccax
KpOBOOOpAIIeHHs, MPEBPAIEHUsT aMHHOKHCIOT, COBMECTHO C (DOJMEBOM KHCIOTOM,
y4yacTByeT B OHOCHHTE3€¢ HYKJIEMHOBBIX KucnoT. [lpum Hemocratke BuTamuHa B,
HAcTymaeT cjabocTh, pa3BUBAETCS aHEMHUS, HapyllaeTcsi JeATeIbHOCTh HEPBHOMU
cuctembl. ButamuH B, cogepkuTcst B IpOIyKTaxX JKUBOTHOTO IMTPOUCXOKICHHS: B IEYEHU
— 160 Mkr %, B msce — 6 MKr %, B Monoke 0,6 Mkr %. BuramuH paspymaercs npu
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JUINTEJILHOM JIEWCTBUU CBETA, NMPU OKUCICHHH, OOJiee YCTOWYUB MpU HEUTpanbHbIX pH.
[Ipu Texnonoruyeckoii nepepadotke tepsercs 10 - 20 % ButamuHa B,.

Butamun _H (0umormn). ButamMuH yyacTByeT B OHMOCHHTE3€ JIUIHUIOB,
AMUHOKHUCIIOT, YTJEBOAOB, HYKJIEHMHOBBIX KHCIOT, BXOAMT B COCTaB (HEpMEHTOB,
KaTaMM3UPYIOLIUX  PEAKIUU KapOOKCUIIMPOBaHUS - JAekapOokcuiupoBaHus. [lpu
HEJI0CTaTKE BUTAMUHA HAOJI0JAI0TCSI HEPBHBIE PACCTPOMCTBA, BOSHUKAET JEMUTMEHTAIIUS
KOXH, aepMaTuT. OCHOBHbIE UCTOYHUKU OUOTHHA: TeueHb U mouku — 80 - 140 Mxr %,

sitiia - 28 MKr %, MOJOKO U MsIicO — 3 MKT %, 000OBBbIE KYJIBTYPBI — 20 Mxr %,
nieHnyHbld - x71e0 — 4,8 MKr %. ButamMuH HEyCTONYMB NpPHU OKUCICHHU B KHCIOW H
niesioyHod  cpene. llpu TexHonormueckoit nepepaboTKe BUTAMUH TOYTH  HE
paspyuiaercs.
Tabmuna 6.1
CyTouHas mOoTpeOHOCTh YelIOBEeKa B BUTAMUHAX
Buramun CyrT. nor- DyHKUMA BUTAMUHA
pedHOCTH
Buramun C 70 mMr AHTUIUHTOTHBIA ~ (akTop.  YyacTByeT B
AckopOuHOBas OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKLIHMSX,
KHCJIOTa MTOBBIIIAET UMMYHUTET YEJIOBEKA.
Burtamun B, 1,7 mr HeoOxogum misi HOpManbHOW  JESTENHHOCTU
Tuamun LIEHTPAJIbHOM HEPBHOM CUCTEMBI. Y4YacCTBYET B
PEryJIMpOBaHKUH YTIJIEBOJIHOTO OOMEHA.
Buramun B, 2 mMr VYyacTByeT B OKHUCIMTEIBHO-BOCCTAHOBHUTEIb-
Pu6odaBun HBIX PEaKIUsX.
Burtamun B; 6 Mr VYyacTByeT B peakuusx OMOXMMHUYECKOTO aiu-
[TanTareHoBas JUPOBaHUs, OOMEHa JUMUAOB, KUPHBIX KUCIOT,
KHCJIOTa YTJIEBOJIOB.
Burtamun Bs 19 mr YyactByeT B OKHMCIMTEIBHO-BOCCTAHOBHU-
Hwnamun, PP TEJIbHBIX pEaKIUsIX.
Butumun Bg 2,2 Mr Y4yacTByeT B CHHTE3€¢ M MeTabOJIM3Me aMHHO-
[Tupunokcun KHUCIJIOT, OEJIKOB, HEHACHIIIEHHBIX JKUPHBIX
KHCJIOT.
Butamun By 200 mxr | KpoBeTBopHBIi (pakTOp, y4acTBYeT B CHUHTE3E
donneBas KUCIO- AMHUHOKHUCJIOT, HYKJIEHHOBBIX KHCIIOT, XOJIMHA,
ta, ©onanun NYPUHOBBIX U MUPUMHUANHOBBIX OCHOBaHUM.
Burtamus B, 3 MKT daktop KpOBETBOPEHMUS, y4aCTBYyeT B
[{nankobamaMuH IIPEBPAIICHHUSIX aMHUHOKHCIIOT.
Buramna H 250 Mxr | YuacTByeT B peakuusx KapOOKCHIMPOBAHUS-
buotun JEeKapOOKCUIMPOBAaHUS, OOMEHAa aMUHOKHUCIIOT,
JIMIIAJIOB, YTJIEBOJIOB, HYJIEMHOBBIX KHCIIOT.
Burtamun A 2 mMr VYyacTByeT B [1€ATE€IbHOCTH MeMOpaH KIETOK,
Petunon BJIMSIET HA POCT KOCTEM, 3pEHUE YETOBEKA.
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Burtamun /] 2,5 Mxr | Perynupyet conepxanue kanblus u ¢gocdopa B

DprocrepoJt KpPOBH, YYaCTBYET B (DOPMUPOBAHUU KOCTEH.

Buramun E 10 mr [IpenoTBpamaeT OKUCICHUE JTUMUIOB.

Toxodepon AKTUBHBI AaHTUOKUCIIUTEb.

Burtamunu K 3 Mr Perynupyer npouecc cBepThIBaHUS KPOBH.
OUINTOXUHOH

5.4 BuraMUHONOA00HBIE COeINHEHUSA

ButamuHononoOHble  BelleCTBA  SIBJISIOTCA  BEIIECTBAMHU B MOBBILIEHHOM
OMONOrNYeCKOM aKTUBHOCTHIO. OHU BBINOJHSAIOT B OpraHU3ME YeJIoBeKa pa3HOooOpa3HbIe
¢bynkuuu. IlapaamuHoOeH3olHast  kucinoTa  siBisgercs  (GakTopoM  pocta ISt
MUKpPOOPTraHU3MOB MHUIIEBAPUTEIILHOIO TpPaKTa, CUHTE3UPYIOHMIUX (OJIIUEBYIO KHCIIOTY.
XO0NWH, WHO3UT SBJSIOTCA HE3aMEHUMBbIMM IJJAaCTUYECKUMHU BellecTBaMu. Jlumoesas
KHCJIOTa, OPTOBAsi KUCIOTA, KAPHUTHUH OTHOCSTCS K OMOJIOTUYECKH aKTUBHBIM BELIECTBAM,
CHUHTE3UPYEMBIM OpraHU3MOM. buodnaBononpl, METUIMETUOHUHCYIH(OHUH,
MIaHTaMOBAs KUCIIOTA SIBJSIOTCS (PapMaKOJIOTHUECKN aKTUBHBIMU BEIIIECTBAMH TTHIIIH.

Xoaun_B,. Bxogut B coctraB ¢dochomumuma dochaTuauixonnH. Y4acTByeT B
peaknusx KapOOKCUIMPOBAHUSI-IEKApOOKCUIUPOBAHNS, OOMEHA aMUHOKHUCIIOT, JTUMHUIOB,
YTIE€BOJOB, HYJICMHOBBIX KHUCJIOT. XOJIUH PETYIUPYET NEATeIbHOCTh HEPBHOW CUCTEMBI,
y4acTBYyeT B CUHTE3€ METHOHHHA, afpeHannHa. [Ipu HegocTaTke
BUTaMHHA HAOJIOIAETCs MOPAKCHHUE TMEUYCHH, KPOBOMBIUSHUS BO BHYTPEHHUX OpraHax.
XonuH coAepKUTCca B HepadUHUPOBAHHOM PpACTUTEIBHOM Maclie, COIYyTCTBYET
PACTUTENBHBIM KUPaM.

Buodaasononabl. IlpencraBiensl Tpynmod  (IaBOHOUIAOB €  BBIpaKEHHOMN
OMOJOTMYECKONM aKTUBHOCTBIO: KATE€XWH, PYTUH, TecnepuauH. buodaaBoHOUIbI
CIOCOOCTBYIOT YKPEIUIEHHIO CTEHOK KPOBEHOCHOM CHCTEMbI, MOMOIalOT PEryJhpoBaTh
KPOBEHOCHOE JIaBJIEHUE, CIIOCOOCTBYIOT AESATEIBHOCTH CEPACHYHO-COCYJIUCTON CHCTEMBI.
AKTHUBHOCTh OMO(IABOHOUIOB TOBHINIAETCS B mpucyTcTBUM BuTamuHa C. KatexuHb
COJIepKaTCs B JIMCThAX Yasi, 0000B Kakao, B BUHOTPAJE, TECTICPUIUH COACPKUTCS B IIEAPE
LUTPYCOBBIX (PPYKTOB.

Ha HexoTOphie BUTAaMUHOMOIOOHBIC BEIIECTBA YCTAHOBJIEHBI OPUEHTHUPOBOUYHBIC
CYyTOYHBIE HOPMATHBBI: JJISI TAHTOTEHOBOW KUCIOTHI — 10 — 15 Mr, 1151 GnodraBoHOUIOB
— 30 - 50 mr, gig uaosuta - 500 — 1000 mr, mi1st munoeBor KUciIoThl — 500 — 2000 Mmr, s
xomuHa 150 — 2000 mr.

CyTtouHas mnOTPeOHOCTh B BHUTAaMMHAX M BUTAMUHOMOJOOHBIX BEHIECTBAX
npuBeieHa B Taonuie 6.1

5.5 BurtamuHu3a1us MPOAYKTOB MUTAHUS

Henocraroynoe mocTyImjieHHE BUTAMUHOB C THUILNEH MPUBOAMUT K UX ASHUIUTY B
OpraHu3Me€ W pa3BUTHIO OOJE3HW BUTAMUHHOW HEIOCTATOYHOCTH. Paznmmuaror aBe
CTEIEHU BUTAMUHHON HEJOCTATOYHOCTH: ABUTAMHUHO3 M TUMNOBUTAMUHO3. [Ipu
aBUTAaMHUHO3€ HaOmromaeTcss OONBINON JAePUIMT BUTAMUHA M pa3BUBaeTCS 3a00JeBaHUE,
CBSI3aHHOE€ C BHMTAMHMHHOW HEIOCTATOYHOCTBIO (LMHra, paxuT, JaepMarossl). llpu
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TUMOBUTAMUHO3€ HAONIOAA€TCd yMEpPEHHBI JAeQUIMT B BUTAMHHE, MPOSBICHUS
neduuuTa BUTAaMHHA  CTEPThI, HecneuuPuuHbl (MOTEeps  amnmeTuTa, ObIcTpas
YTOMJIIEMOCTb, Pa3ApaXXKUTEIBHOCTh, KPOBOTOYMBOCTH jeceH). Hapsay c nedunmrom
OJIHOTO M3 BUTAMHHOB, BCE yallle HabJt01aeTCsl MOJUTMIIOBUTAMUHO3 U MOJIMAaBUTAMUHO3,
IIPU KOTOPBIX OPraHU3M MCHBITHIBAET HEJJOCTATOK Cpa3y B HECKOJbKUX BUTaMUHaxX. Yare
BCEr0 TMIIOBUTUMHHO3bI U aBUTAMUHO3bI BOZHUKAIOT MPU HEIOCTATOYHOM MOCTYIIJIEHUU
BUTAaMHHOB C MHIIEH, KPOME TOro Je(PUIMT BUTAMUHOB MOYET BO3HUKHYTH BCJIEACTBUE
HApyIICHUS WX YCBOCHUS B OPraHU3ME, B OCHOBHOM I10 MPUYHHE Pa3BUTHUS KAKOTr0-JIHOO
3a0o0JyieBaHuUs UejIoBeKa. B HEKOTOPBIX cilydasx (popmupyeTcs MOBBIIICHHAS] TOTPEOHOCTD
YyelloBeKa B BHUTAMUHAX: MpPHU BBICOKUX (DU3MUECKUX Harpy3kax, MpH CTpecce, MpH
BO3/ICIICTBUH BPEIHBIX BHEIIHUX (PAKTOPOB.

[Ipu obcnenoBaHnMM HaceNEHUsS BBIABICH A€(PUIUT BUTAMUHOB y OOJbIIEH yacTu
HaceJIeHUs1, 0COOEHHO NeuuuT 000CTpseTCs B 3UMHUN U BeceHHMI mepuon. Hambomee
3¢ PeKTUBHBIA CMOCO0 BUTAMUHHOW TPOPUIAKTUKKA — oOOOraiieHue BUTAMHUHAMU
OPOAYKTOB TMUTAHUS, TOJIb3YIOIIMXCS MACCOBBIM  CIPOCOM, YacTO Hapsay ¢
BUTAMHHM3AIMEN OCYIIECTBISIOT MUHEPATU3AIMIO MPOIYKTOB, BHOCS OJHOBPEMEHHO C
BUTaMMHAMH Je(QUIIMTHbIE MHUHEpajbHble BeliecTBa. [IpW BUTaMMHHM3ALUMU TPOIYKTOB
MUTaHUs TOBBIIIAETCS MX KAYECTBO, COKPAILAIOTCS PACXObl HA MEIUIIMHCKOE JIE€UYECHHE,
pacumMpsieTcsi Kpyr JMl, TOCTOSHHO MOTPEOJSIOMUX JAePUIUTHbIE BUTAMUHBI,
BOCIIOJIHSIOTCSI TOTEPU BUTAMUHHOB, IPOUCXOIAIINE MTPU TEXHOJIOTUYECKOHN NIepepadoTKe
CBIPBSL.

OcHOBHbIE MPOAYKTHI MUTAHUS, OOOTAIICHHbIE BATAMUHAMU:

- MyKa U XJ1€0600y104YHbIe U3aenus (BUTaAMUHBI Tpynnbl B);

- POJTYKTHI JE€TCKOTO MUTAHUH (BCE BUTAMUHBI);

- HAIIUTKH U COKU (BCce BUTAaMHUHBI KpoMe A, D);

- MOJIOUHBIE TpOYKThI (BUuTamuubl A,D, E, C);

- MaprapuH, Mmaiiones (Butamunsl A,D, E).

Tema 6. ®epMeHTBI

6.1 CBoiicTBa hepMeHTOB
6.2 Knaccudguxanus ¢pepMeHTOB
6.3 IlIpumenenne pepMeHTOB B MUIIEBBIX TEXHOJIOTUAX

6.1 CeoiicTBa ¢pepMeHTOB

DepMEHTHl SABJISIIOTCSI OMOJIOTUYECKMMU KaTalau3aropaMu O€JIKOBOM MPUPOIbIL.
depMeHTbl CHOCOOHBI 3HAYUTENBHO (B JIECATKH ThHICAY pa3) MOBBIIATHE CKOPOCTh
Pa3IMYHBIX PEaKIUil, B TOM YUCJe U OMOXUMUYECKUX, KOTOPbIE HEMPEPHIBHO MPOTEKAIOT
B JKHUBBIX OpPraHU3MaX, KOTOpbIe HAOIIOJAIOTCS B XOJI€ TEXHOJIOTMYECKUX MPOLECCOB
nepepaboTKu Chipbs. DepMeHThl 00J1aJ1al0T CHEeHU(PUUHOCTBIO JIEUCTBUS, TO €CTh
NENUCTBYIOT HA ONpEIEIeHHBIH cyOcTpaT, TN CBA3U. DEepMEHTHI XapaKTepU3YIOTCS TAKKe
BBICOKOM JIAOUJILHOCTBIO, TO €CTh, MOJIBEPKEHBI BIUSHUIO BHEIIHUX (DAKTOPOB, TAKUX Kak
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TeMIlepaTypa, KOHIEHTparusi cyOctpata, pH cpempl, mpuCyTCTBHE aKTHBAaTOPOB WIIH
UHTUOUTOPOB. BO MHOTOM 1a0MIIBHOCTH (DEPMEHTOB CBsi3aHA C MX OEIKOBOM MPHUPOION,
CJIO’KHOM MPOCTPAHCTBEHHON KOH(PUTYpalUei.

@epMEHTHl MOBBIIIAIOT CKOPOCTh PEAaKUUK 3a CYET 3HAYUTEIBHOIO CHUYKECHUS
DHEPreTUUYECKOr0 YPOBHS NpoBeAcHUsA peakuuu. DepMeHTaTUBHAS pEaKUUs MPOXOIUT B
nBe craguu. Ha mepBoil  craguu mpoucXoAuT oOpa3oBaHue (epMEHT-CyOCTpaTHOrO
KOMILJIEKCAa, OOpa30oBaHUI0 KOTOPOTO COOTBETCTBYET 3HAYUTENBHO HH3Kas HHEPrus
akTuBanuu. Ha BTOpOW cTaiuum  KOMIUIEKC pacnagaeTcs Ha NPOAYKTHl pPEaKIuu |
CBOOOJIHBIN (DEepMEHT, KOTOPBI MOXXET B3aMMOJICUCTBOBAaTh C HOBOW MOJIEKYJIOM
cyOcTpara. 3TO BBIPAXKAETCSl ypaBHEHHEM:

E+S—ES—P+E , (10.1)

I'ne: E- depment, S- cyocTpat, ES- dpepmenT-cyocTpaTHBIN KOMILIEKC, P IpoIyKTh
peaKInu.

depMeHThl, Kak YXe€ OTMEYaloCh, HMMEIOT OEJIKOBYI MpUPOAY U 001aaaroT
TPETUYHON W  YETBEPTHUUYHOW  CTPYKTypod. MHorue  (QepMeHThl  SBIAIOTCSA
JBYXKOMIIOHEHTHBIMU, TO €CTh HMEIOT O€JKOBYI0 YacTb B BHUJE anodepMeHTa Hu
HEOEJIKOBYIO COCTaBJISIONIYI0 B BHae KodepmeHTa. B kadectBe kodepMeHTa MOryT
BBICTYNaTh ~ BUTAMHUHBI,  apoMaTWyeckue ¢  alddaTuueckue  YriaeBOJAOPOJIbI,
TETEPOIUKINYECKHE COCIUHEHUS, HYKICOTHABl U HYKIe03unbl. DEepMEHTHl HMEIOT
HEKOTOpbIE Crenu(UIecKre CBOMCTBA, Han00JIee BAKHBIE U3 HUX:

- BBICOKAaS KaTaJUTHYECKas aKTHUBHOCTHh (IOBBIINIAIOT CKOPOCTH pPEaKIWid B
MUJIJIMOHBI Pas);

- cnenuduaHOCTh JedcTBHUs (DEepMEHT KaTaM3UpPyeT TMpEeBpaIieHUue OIHOTO
cyOcTpara, pexe rpyIiy poACTBEHHBIX CyOCTpaToB);

- TaOUIBLHOCTH (M3MEHEHHE aKTUBHOCTH MOJI JEUCTBUEM pa3inuHbIX (hakTopoB: pH,
TeMIlepaTypa, MPUCYTCTBUE AKTUBATOPOB U HHTHUOUTOPOB, YTO CBSI3aHO C OEIKOBOM
MPUPOJION U CJIOKHOU MPOCTPAHCTBEHHOM KOH(DUTYparuen pepmeHTa).

6.2 Knaccudgukanus pepMeHTOB

B ocHOBe ki1accuukanuu JexaT TpU HOJI0KEHUS:

A) dpepMeHTHI esaTcs Ha 6 KJIacCoB MO TUITY KaTalu3upyeMoi peakiuu;

b) Kaxnapiii QepMeHT mModydaeT CHUCTEMaTHYECKOe Ha3BaHUE, BKIIIOYAIOIIEE
Ha3BaHHWE cyOcTpaTa, Ha KOTOPBIM OH JEHCTBYET, THN KaTaIU3UPYyeMOW pEakiuu |
OKOHYAHUE «a3a». B HEKOTOPBIX cyyasx cOXpaHEHbI TPUBHAIBLHBIC HA3BaHUsI (DEPMEHTOB;

B) kaxxgoMmy ¢epMmeHTy mpucBoeH ueThipex3HauHblil mudp (kox). I[lepBoe umucno
yKa3bIBaeT Ha Kiacc pepMeHTa, BTOPOE Ha MOJAKIACC, TPEThE Ha MOJKIIACC, YETBEPTOE Ha
HOPSKOBBIA HOMEP (PepMEHTA B MOJIKJIACCE.

Hanpumep, aaxkoroabaermaporenaza (H.d.1.1.1.1): nepBas uudpa 1- o3nHauaer
KJIacC OKCUAOpENyKTa3, BTopas nudpa 1- nogknacc aeruaporenas (aeiictsyer Ha CH-OH
— rpynmy), TpeThs nudpa 1- noakiacc aHa’ poOHbIE AETUAPOTEeHA3bl (AKLENTOPOM CIIYKUT
HAJI unu HAJI®), yeTtBepras mudpa 1- mopsIKOBBIN HOMEDP aJIKOTOJIbIETHAPOreHa3bI.
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Hanpumep, @ -ammuaaza (H.®.3.2.1.1): nepBast uudpa 3- kimaa ruapoias, BTopas
uudpa 2 - nogkiacc kapooruapas, TpeThs Hudpa 1- nogkaacc monauas, yerBepras uudmna
1- mopsIKOBBIN HOMED (pepMeHTa (-aMuJIasa.

Knaccudukanus no Tuny Katau3zupyeMoun peakiuu:

Bce gepmeHTsI AensTcs Ha MeCTh KJIACCOB MO TUITY KaTAM3UPYEMOM peaKInu:

1 Kknacc- oxcunopenykrasbl- (EpMEHThI, KaTaJTM3UPYIOLUIUE OKHUCIUTENIbHO-
BOCCTAHOBUTENbHBIE peakiuu ( MNPUCOCIUHEHUE KHUCIOPOJa, OTHATUE U TMEePEeHOC
BOJOPO/IA, IEPEHOC IEKTPOHOB);

2 knacc- Tpancdepaspl-  (pepMeHTHI, KaTadU3UPYIOLUIUE TEPEHOC aTOMHBIX
IPYNIIUPOBOK OT OJHOTO COEAMHEHHS K JpyroMy (OCTaTKOB MOHOCAaxXapHJIOB,
AMUHOKHCIIOT, (hOCOPHOM KHCIOTHI, METUIIbHBIE TPYIITUPOBKHU U T.11.);

3 knacc - tugponasbl — (PEpMEHTHI, KAaTaTU3UPYIOLIME PEaKIUu THIPOIU3a
CJIOKHBIX OpPraHMYECKUX COCAMHEHUN Ha Ooiiee mpocThie. Peakuuu ruponansa npoxoasT

C Y4YaCTHEM BOJbl. DTH PEaKUMH MOTYT OBbITh BBIPAXKEHBI CIEAYIOIIMM YypaBHEHHUEM
(10.2):

A*A, +HOH — A,-OH + A,-H, (10.2)

4 knacc - nuasbl - GEPMEHTHI, KaTAIM3UPYIOLIME PEAKIMU HETUIPOITUTUUECKOTO
OTILEIJICHUSI KaKUX-TMOO Tpynn oT cyOcTpata ¢ 0Opa3oBaHMEM KpPAaTHOM CBSI3M WIIU
MPUCOEANHEHNUE TPYIIHUPOBOK MO MECTY pa3pbiBa KpPaTHBIX CBsI3€i (OTILEIICHUE BOJIBI,
YIJIEKHUCIIOTO Ta3a, aMMHUAKa);

5 Knacc- nzoMepasbl - (HEPMEHTHI, KATATU3UPYIONINE PEAKITUU U30MEPU3AIUU HITN
o0pa3zoBaHre N30MEPHBIX (DOPM MOJIEKYJT OPTAHUYECKUX BEIIECTB B PE3yibTaTe EPEHOCA
XUMUYECKUX TPYIIUPOBOK BHYTPH MOJIEKYJIBI (TIEPEXO0/T TIIFOKO3bI BO PPYKTO3Y);

6 Knacc — NWATa3bl WU CUHTETa’bl — (EPMEHTHI, KATATM3UPYIOIIUE PEaKIuu
CHHTE3a, COTPSDKEHHBIE C Pa3phbIBOM OJHUX CBs3el u oOpazoBanueM napyrux ( C-C, C- S,
C-N , C- O cBazein).

[Ipu mnepepa®oTKe MNHILEBOrO ChIPbS Yalle BCETO MNPUXOAUTCS HMETh JIeJI0 C

dbepmentamu 1 kjacca - OKCHAOpPEAyKTa3aMu, TakKMMH  KakK  Karajiasa,
nonudeHosokcruaasa; ¢ pepMeHTaMu 3 Kiacca - ruapoja3aMH, TAKUMH Kak aMujasbl -
(dbepMeHThl TUIPOJU3YIOIIUE Kpaxmall, MpPOTeHHa3bl — (EPMEHTHI, TUAPOIUIYIOLIUE

0eIoK, nuna3bl — GepPMEHThI THIPOIU3YIOIINE JTUTUIBIL.

B nwumieBoii mpOMBINIIIICHHOCTH MIMPOKO MPUMEHSIIOTCS (PepMEHTHBIE Tpemnaparsl,
MOJIy4YeHHbIC ~ OMOXMMHUYECKMM  TMYyTeM TPHU  BBIPANUBAHUM  CHEIU(PUUECKHUX
MUKPOOPTaHU3MOB, CMOCOOHBIX BBIpaOaThIBATH OMpeseieHHble (pepMeHThl. Pazmuuaror
OakTepuasibHble  (DEpMEHTHBIE  TIpemaparbl, TMOJYYCHHBIE IyTeM  TIIYyOMHHOTO
KYJbTUBUPOBAHUS OaKTEpPU, M MOBEPXHOCTHBIE, MOJYYEHHBIE MyTEM MOBEPXHOCTHOTO
KyJTbTUBUPOBAHUS TIJICCHEBBIX TPHOOB.

Ha3Banue QepMeHTHOro mpenapara BKJIOYAeT HA3BaHUE OCHOBHOTO AKTUBHOTO
dbepMeHTa M Ha3BaHME MHUKPOOPraHU3Ma-MpPOJYIIEHTa, C OKOHYAaHUEM «-HH».
Hanpumep: Tlporocyotrmnua ['10X umeeT oCHOBHOM (hepMEHT- mpoTeasy, MPOayleHTOM
sBisieTcs OakTepuanbHas najgouka Bacillus subtilis. I'- riryOuHHOE KyJIbTUBUPOBAHUE WU
BbIpamuBanue, 10X- crenenb 0OYMCTKU (PEPMEHTHOTO Ipenapara, 4em O0JIbIle YUCII0, TEM
BBIIIC CTENIEHL OYMCTKH ( ObIBacT ounctka 2X, 3X, 10X, 15X, 20X).
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[Ipumenenne pepMEHTHBIX MPENapaToB B MUILIEBON MPOMBIIUIEHHOCTH MO3BOJISIET
MHTEHCU(QUIMPOBATh TEXHOJOTMYECKUE MPOLECChl, yJIydllaTh KayeCTBO TI'OTOBOM
IIPONYKIUH, YBEIUYUBATH €€ BbIXO/, )KOHOMUTH LICHHOE ITUIIEBOE CHIPHE.

6.3. [IpumeHeHue (pepMEHTOB B MUIIEBBIX TEXHOJIOTHAX

B mnponeccax XxpaHeHUs ChIpbsi, €r0 NepepadOTKHM B MPOAYKTHI MUTAHUS U TPHU
XPAHEHUU TOTOBBIX MPOAYKTOB MPOUCXOAST MHOTOYMCIIEHHBIC M3MEHEHUSI, CBA3AHHBIEC C
JEHCTBUEM pa3MuYHBIX (epMeHTOB. Yarie Bcero 3TH M3MEHEHHS CBSI3aHBI C JICHCTBHEM
OKHCIUTENBHBIX (DEPMEHTOB Kjlacca OKCHUAOPEAYKTa3 W THIPOJUTUYECKUX (PEpMEHTOB
KJIACCa TUIPOJIas.

IIpy paccMOTpeHMM pa3aUYHBIX Pa3feiNoB JIHCUUIUIMHBI XHUMHUA W JPYyTUX
JTUCIUTIINH ObUTH TIPWBEACHBI MHOTOYHCIICHHBIE MPUMEPHl (DEPMEHTATUBHBIX PEAKITHIA:
OKHUCJIEHUE MOJU(PEHOIOB MOJU(PEHOTOKCHUIA30M, OKUCIICHHUE JIMMKUIOB JIMITIOKCUT€HA30M,
OKHUCJIEHUE TJIFOKO3bI TJIFOKOOKCUAA30H, JAeMCTBUE JAUNa3bl Ha JUMHUIbI, TPOTEa3 Ha OeJKH,
amuia3 Ha Kpaxmall, IEeKTUHACTepasbl Ha NEKTUH, H0--TJIFOKOHA3bl Ha 3-TJIIOKaH U T.1I.

B numeBodl MpOMBINIJIEHHOCTH HAxXoIAT Bce Oojee MIUMPOKOEe MPUMEHEHUE
(dbepMeHTHBIE TMpernapaThl, MOJIyYeHHbIE OMOXMMHYECKUM CHHTE30M C HCIOJIb30BAHUEM
pa3MyHBIX OakTepuil M IIECHEBBIX TpuOOB. IIpuMmeHeHue (QepMEHTHBIX MpPENnapaToB
MO3BOJISIET HMHTEHCU(PUIMPOBATh TEXHOJOTMYECKUE TMPOLECChl, YIy4YIllaTh KadyeCcTBO
FOTOBOM MPOJIYKIMHU, YBEIIMYUBATH €€ BBIXOJ, SKOHOMUTH UCXOJHOE ChIPHE.

Ha3Banue depmeHTHOrO mnpemnapara BKJIIOYAeT Ha3BAaHHWE OCHOBHOTO (hepMEHTa,
HAa3BaHWE MHUKPOOPTraHMW3MA-TIPOJYLIEHTa, C OKOHYaHUEM «-WUH». Jlamee oTpaxaercs
Ccroco0 KyJIbTUBHPOBAHUS MHUKpoOpraHm3Mma: [ — TIIyOMHHOE KyJbTUBHUPOBAHHE IS
OakTepuii 1 I1 — MOBepXHOCTHOE IS TUIECHEBBIX TPUOOB, a TAK)KE CTEMEHb OYMCTKH — X-
HeounIeHHbIN depmenT, 2X, 3X, 10X, 15X,20X. Uem OobIlie 9nciio, TEM BBIIIE CTEIIEHb
ourcTKH. B mocnennue roapl 00blI0€ BHUMAHUE YIEISIETCS CTEIIEHU OYUCTKE, IPU 3TOM
yAAIAIOTCS  OalllacTHBIE — BEIECTBAa, IOBBINIAETCS  aKTUBHOCTh  (DEpMEHTOB, a,
CJIeIOBATENIbHO, CHIJKAETCS HOpPMa BHECEHHUS BBICOKOOYHMIIEHHBIX (DEpMEHTHBIX
IIpEnapaToB.

B mpousBoicTBE mMBa IIMPOKO TNPUMEHSIOTCS  (EpMEHTBl B Mpolecce
MPUTOTOBJICHUS TUBHOTO CYycla, 1Jis1 00pbObI C MOMYTHEHUSIMU MMBA U T.1.

Tema 7. MuHepaibHbI€e BellleCTBA
7.1 Kinaccupukanuss MUHEPAJIbHBIX BellleCTB
7.2 Maxkpo3/1eMeHTBbI
7.3 MuKpO3AeMeHThI
7.1 Knaccudukanus MuHepaJbHbIX BellleCTB

MI/IHCpaJ'IBHLIC BCIICCTBA MIparOT BaXHYIO PpOJIb B OOMEHHBIX Imponeccax
OopraHusmMa 4YeCJI0BCKaA. MI/IHCpaJ'IBHBIC BCIICCTBA BXOAAT B COCTaB OIIOPHBIX TKaHEU
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(xanbpuuid, pocdop, mMarumii, ¢TOp); NPUHUMAIOT y4acTHE B KPOBETBOPEHHU (3KEJe€30,
koOaneT, ochop, Meap, MapraHell, HUKEb); BIUAIOT Ha BOJHBIA OOMEH, ONMPEACSIOT
OCMOTHYECKOE JIaBJICHUE TIIJIa3Mbl KPOBH, SBIISIIOTCS COCTaBHBIMH 4YacTSIMHU psija
TOPMOHOB, BHUTaMHUHOB, (epmeHToB. OOIIEe coliepKaHUE MHUHEPAIbHBIX BEIIECTB
coctaBnseT 3 - 5 % Macchel Tena yenoBeka. ConeprkaHue MUHEPAIbHBIX BEIIECTB B ChIPhE
U npoaykrax nutanusi Hesenauko ot 0,1 no 1,9 %.

B 3aBucumocTH OT cojepaHuUs B OpraHu3Me U TMOTPEOHOCTH 4YEJIOBEKa B
MUHEPAThHBIX BEIIECTBAX MX PA3EISIOT Ha!

- MAaKpP03JIeMEHTbI;

- MHKPO3JIEMEHTBI.

K MmakposnemenTam oTHOCST Kanbiwii, (hochop, MarHuii, HaTpUH, KaJIHid, XJIOp,
cepy. OHU conepkaTcsi B KOJTUYECTBAX, COCTABIISIIONIUMX COTHU MuiUrpamMmmMoB Ha 100 T
MUIIEBOTO TIPOYKTA.

MuUKpo3JIeMEHThI YCIOBHO ACIIST Ha JBE TPYIIIIHL:

- a0COJIIOTHO WM >KM3HEHHO HEOOXOJIMMBIE — KOOaJbT, >KEJIE30, MEIb, IIMHK,
Mapraseti, ios, ¢prop, 6pom;

- BEPOATHO HEOOXOIUMBbIE — AJTIOMHHHUHN, CTPOHIIUM, MOJHOMIEH, CEJeH, HUKEIb,
BaHaIUMN.

MuUKpo3JieMeHThl Ha3bIBAIOT KU3HEHHO HEOOXOIUMBIMHU, €CIIU MPU UX OTCYTCTBUU
WM HEJOCTAaTKe HapyllaeTcs HOpMasbHas >KU3HEACSATEILHOCTh OpraHHM3Ma YesoBeKa.
MuUKposIeMeHThl COAEpKATCS B  KOJIMYECTBAX, COCTABISIONIMX JECATHIC, COTHIC,
THICSTYHBIC oS MUJuUTpamma Ha 100 r muIeBoro mpoykTa.

Pacnipenenenre MUKpO3JIEMEHTOB B OPraHU3ME UEJIOBEKA 3aBUCUT OT XUMHYECKUX
CBOMCTB M O4YE€Hb pPa3sHOOOpa3HO. MHOTME MHUKPOIJIEMEHTHI JEHCTBYIOT Ha YeJIOBEKa
OTIOCPE0BAHO, TO €CTh Yepe3 BIUSHUEC Ha WMHTEHCHBHOCTh U XapaKTep OOMEHa BEIECTB,
9acTO 3TO CBSI3aHO C BIUSHUEM HA aKTUBHOCTh PA3JHYHBIX (DEPMEHTOB B OpPraHU3ME
yenoBeka. Tak, HEeKOTOpble MUKPOAJIEMEHTHI (MapraHell, [IUHK, HOJT) BIMSIIOT HA POCT, UX
HEJIOCTATOYHOE MOCTYIUICHHE B OPraHu3M C MUIIEH TOPMO3UT HOpMaJbHOE (PU3HUECKOE
pazButue pedeHka. Jlpyrue MUKpodieMeHTbl  (MOJMOAEH, MEb MapraHell) IPUHUMAIOT
y4acTU€ B aKTUBHOCTH PEMPOAYKTUBHOW (PYHKIMH, a UX HEJOCTAaTOK B OpraHu3Me
OTpHUIIATEIBHO BIUSET HA YeJIOBEKa.

Tabnuua 7.1
CuUMIITOMBI OTKJIOHEHHI B OpraHU3Me YejoBeKa Mpu Ae(pUIINTEe MUHEPATHHBIX BEIIECTB

MunepajbHoe Hapyumenusi B 1eIT€JIbHOCTH

BELIECTBO Opranos yeJjioBeKka

Kanenunii 3aMeI0eHue POCTa CKEJeTa

Maruuit MpliieyHbIe Cy10pOTH

Keneso AHemusi, HapylIEeHUE UMMYHHOU CHCTEMBI

[Muuk [ToBpexaeHne KOXH, 3aMEIJIEHUE pPOCTA, MOJOBOTO
CO3pEBaHus

Menp CnabocTh apTepuil, HapylIeHue IeSTEIbHOCTH TIEUYEHH,
BTOpUYHAs AaHEMUS

Mapranen becnonne, yXyIIeHne pocra CKeyera
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Monubnen 3ameyieHre KJIIETOYHOT'O POCTA, CKIIOHHOCTh K Kapuecy

KobGanbt 3J10Ka4yeCTBEHHAs! AaHEMUSI

Hukenb Jlenpeccusi, 1epMaTuThbl

Xpom CumnTombl 1rabera, aTepoCKIepo3

Kpemunit Hapymenune pocra ckenera

dTop Kapuec 3y60B

Hon Hapyienue paboThI IIMTOBUTHON KEJE3bl,
3aMeyieHne 0OMeHa BEIleCTB

Ceien CnaboCTh CepAIeYHON MBIIIIIBI

K nambonee nepunuTHHIM MHUHEPAIBHBIM BEIIECTBAM B NHUTAaHUW YEJIOBEKa
OTHOCSITCS KaJNblMH (IS IeTed M IOMKHUIBIX JIFOJEH), JKelae30, HOoJ, K M30BITOYHBIM —
HATpHi (U3-3a BEICOKOTO YPOBHS OTpeOIeHus comu), pocdop.

Hemoctatok wnm wW30BITOK B TUTAaHWM KaKUX-JTUOO MUHEPAITBHBIX BEIIECTB,
BBI3BIBACT HapyIieHHEe OOMEHa OENKOB, JIUIU/OB, YIJIEBOIOB, BATAMUHOB, YTO TIPUBOIUT
K Pa3BUTHIO Psa XpPOHHUYECKHX 3a0osieBaHuii. B tabmmme 7.1 mpuBeAeHBI CUMITOMBI
OTKJIOHCHHWI B OpPTaHM3ME YesIoOBeKa MpH AePUIINTE MUHEPATHHBIX BEIICCTB.

[Ipu npaBUILHOM MHUTAHUM M MOTPEOJICHUH YEJIOBEKOM JOCTATOYHOTO KOJIUYECTBA
Pa3HOOOpa3HBIX MUHEPAIbHBIX BEIIECTB, BCE yalle HaOM0JaeTcs HapyleHue oOMeHa
MUHEpaIbHBIX BellecTB. [I[puunHaMu HapylieHus oOMeHa MUHEPAJbHbBIX BEIIECTB MOTYT
OBITH ClieTyIomne (PaKTOPHI:

- HecOaJaHCHUPOBAHHOE TMHUTAHME, TO €CTh HEJAOCTATOYHOE WM H30BITOYHOE
KOJIMYECTBO OE€JKOB, JIUMUJIOB, YIJIEBOIOB, BUTAMHUHOB;

- TNPUMEHEHHE METOJOB KYyJIWHAPHOM OOpabOTKM TMHUINEBBIX MPOMYKTOB,
MPUBOJSAIIMX K MOTEPE MHUHEPAIBHBIX BEIIECTB, HAIPUMEP: NMPU YAAJIECHHH OTBAPOB
oBolell U (PYKTOB, pa3MOpaKMBaHWU Msica, pbIOBI B ropsueit Bozae. llpu Takoii
00paboTKe TEPSIOTCSI PACTBOPUMEIE COJIH, COJIEPIKAIINE IIEHHbIE MUHEPAIbHBIC BEIECTBA;

- OTCYTCTBHE KOPPEKUHH pAalUMOHA MUTAHUS, YUYUTHIBAOIICH YBEIUYCHUE
NOTPEeOHOCTEN OTIETHLHOM TPYIIBI HACEIEHUS B TEX WM WHBIX MHHEPAJTBHBIX BEIIECTBAX,
CBSI3aHHBIE C ONPEIeNICHHBIMU (U3UUYECKUMU HArpy3KaMu WM YCIOBHUSIMU TPY/a;

- HApyLIEHHE MPOLECCA YCBOCHUS MUHEPAIIbHBIX BEILIECTB.

7.2 Makpo3j1eMeHTbI
Kaapumii. ConepXuTcsi B OpraHM3Me YeJIOBEKa B OOJIBIIEM KOJIMYECTBE, YeM
JIpyTrue MUHEPAJIbHbIC BEIIECTBA, B CpeIHEM OH cocTtaBiseT 1,5 — 2,0 % maccel Tena.

OcHoBHas Macca ero (99 %) naxoauTcs B KOCTSAX, 3y0ax.

Kanpiuit siBnsiercss Hambosee TPyIHOYCBAaWBAEMBIM JJIEMEHTOM, aJCcOpOHpyeTcs
Tosbko 10 - 30 % comeprkaiierocsi B mUIlle Kaablus. Y CBOCHUIO KaJbIUs CIOCOOCTBYET
BBICOKOE COJIep KaHMEe B MHIE OENKOB M JakTo3bl. Hapyinaercs ycBoeHue KajbIUs MpH
MOBBIIICHHOM COJIEpP)KaHUU JIUMKJOB, COJIEW Kajusl, MarHus, I[IaBEJICBOM KHCIIOTHI.
CyliiecTBeHHOE BIMSHUE HAa BCACHIBAEMOCTb KaJbI[Msl OKAa3bIBAa€T COOTHOIIECHUE €ro C
dbochopoM 1 MarHueM a MUIIEBbIX TpoaykTax. OntuMansHoe cooTHomeHue Ca: P =1 :
1,5; Ca: Mg =1:0,5. Ilpu u3deitke dochopa B opraHuzme odpaszyercs KajibllueBas
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COJIb TPEXOCHOBHOTO (pochopa, KOTOpas MOYTH HE yCBAMBACTCS OPraHM3MOM YEJIOBEKa.
CrneacTBueM HECOOTBETCTBUSI KOJM4YecTBa Kalbliug M (ochopa B paluoHE YeloBeKa
SIBJIIETCSI Pa3KIKEHUE KOCTHOM TKaHU, Kapuec 3y00B.

['11aBHBIM UCTOYHUKOM KaJlbLIUs B MUIIIE SBIISIETCS MOJIOKO — 120 Mr % 1 MOJIOYHBIE
npoaykTsl - 10 1000 mMr %, 3epHonpoaykThl — 30 Mr %, OJTHAKO KaJIbIIUAM, COIEPKAITUNCS
B 3JIAKOBBIX KYJIbTYpax, TPYJHO YCBAUBAETCH.

Dochop. Coxaepxurcs B opranuzme uenmorexka 1o 0,8 go 1,1 % wmaccel, 310
coctasisieT 600 - 700 r. YcBauBaercs hochop 3HAYUTENBHO JeTue, 9YeM KaJbI[ui, Jalre
Bcero ycBamBaetcsi okoso 70 % docdopa. st oOpa3zoBanus koctei ucnonabzyercs 80 -
90 % docdopa, ocTaIBHOE KOJIMYECTBO YYaCTBYET B Pa3IMUHBIX OOMEHHBIX IPOIleccax
opranmsma uejoBeka: gochopunupoBanue IrIOKO3bI, IIHIEPUHA, CO3aHle OyPepHOCTH
B opranusme. ®ochopHas KUCIOTa BXOJUT B COCTAB MHOTHX KOMIIJIEKCHBIX COCTMHECHUA,
OTJIMYAIOIIUXCST BHICOKOH OMOJIOTMYECKOW aKTHMBHOCTHIO, HANPUMEP: HYKICOTPOTEHIBI,
dbocdomnporenibl, GochOoTUIUIBI.

['maBHbIM ucTOUHUKOM (ochopa sBisitoTcss MOJIOKO — 90 Mr % W MOJOYHBIE
npoayKThl — 10 500 Mr %, msaco - 180 Mr %, peida — 250 Mr %, 3epHONIPpOAYKTHI — 200
Mr %.

Marnuii. ConepKuTcsi B OpraHu3me ueioBeka B KojudecTBe 25 1. U3 3toro
koauuectBa 70 % HaXOIUTCS B CBA3aHHOM COCTOSIHUU C KajblieM U Gocdopom, oOpa3ys
OCHOBY KOCTHOHN TkaHu. Oxoyio 50 % wMarHus ycBamBaeTCsi OPraHU3MOM W3 MHIIIH.
daxTopbl, HApPYMIAKOMNE AACOPOIMIO KAJbIHs, TAK)KEe HAPYIIAIOT BCACHIBAHWE MAarHUS
(M30bITOYHOE ~ CcoAepXaHWEe B MUIIE JUOUAOB, coyied  (docdopa, KambIus).
HMoHn3upoBaHHBIi MarHuii yd4acTByeT B MpoOIleccax yriIeBOJHOTO, OEIKOBOTO,
docopHoro ob6meHoB. OH BXOAUT B COCTaB psifa (PEPMEHTOB, YYACTBYIOIIUX B
TJIMKOJINTUYECKOM PACHICTUICHUH TIIOKO3bI, PEryIUPYIOT ypoBeHb (ocdopa B KpoOBH.
Marnuii y4acTByeT B HOpMaJU3allMd BO30YyIMMOCTA HEPBHOW CHUCTEMBI, CTUMYJIUPYET
NEeATEIbHOCTh KHIllleuHuka. CHUXKaeT pPHUCK pa3BUTHsS arepockieposa. CoaepikaHue
MarHusi B CbIBOPOTKE KPOBHU BIIMSIET HA YPOBEHb XOJIECTEPUHA.

Maruuii 1MPOKO paclnpoCTpaHEH B PACTUTENbHBIX MpPOAYKTax. [JaBHBIM
MCTOYHUKOM MarHusi B MHILE SBISIIOTCSA: 3€pHONPOAYKTHI — 80 Mr %, 0000BbIE KYJIbTYpbI
— 100 Mr %. Opomu U QpyKTHI, MSCO, fiilla, pbi0a, MOJIOYHBIC MPOIYKTHI CPABHUTEIBHO
oenapl maraueM — 10-30 mr %.

Hatpmii. B opranusme yenoBeka copepxkutca 115 r Harpus. Okoia0 TpeTu 3TOTO
KOJMYECTBA HAXOAUTCS B KOCTHOW TKAaHW B BHJIE HEOPTaHWYECKUX COCIUHCHUI.
OctanbHble 66 % HaTpUs COAEPKATCA BO BHEKJIETOUYHBIX KUIKOCTSAX OpraHU3Ma B BUJE
noHoB. Hatpuii Biuser Ha OyhepHOCTh KPOBH, MTPAET BAXKHYIO POJb B MOACPKAHUN
OCMOTHYECKOTO JaBJICHUS BHEKJICTOYHOW KHUIKOCTH, y4acTByeT B mojanepkanuu pH
kpoBu. Conepxkanue HaTpusi B KpoBu coctaBisier 310-340 mr %. Hatpuii ynmydiiaet
paboTy MBI, OBICTPO YCBAUBAETCS U3 UM (0KOJI0 95 %).

EcTtecTBeHHOE conep)kaHMe HATpHs B MUIIEBBIX MPOJYKTaX HE3HAYUTENIbHO U B
OpraHu3M IIOCTyNaeT B OCHOBHOM 3a c4YeT MoBapeHHON coiu. C CoJibl0 YeIoBEeK
exeqHeBHO notpedsieT 4000 mr Hatpusi. B Mosoke comepxkutcst S0 Mr % HaTpus, B Msce
u peide — 70 Mr %.

Kaamii. Kamuii TecHo cBsA3aH ¢ Qu3nonorueil BOJHOTO OOMEHa oOpraHu3Ma
yenioBeka. B opranuszme kanus conepxkurcs 250 mr %, OH HAXOAUTCS TPEUMYILECTBEHHO
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BHYTPH KJIETOK, CIIOCOOCTBYET HEPBHO-MBIIICYHON NEATEILHOCTH, YJIydIlaeT padoTy
mbli. Kanuii nerko ycsanuBaeTcsi OpraHu3MOM U3 MHIIH.

[TocTOSITHHBIM MCTOYHHUKOM KaJlds B TIUIIE YesioBeKa saBisieTcs: kaprodens — 570 mr
9. Ouenb OoraTel KamueM Takxke cyXoppykTsl - 1000 mr %, 6060BbIe KyIbTYphI — 800 MI
%, 3HAUUTEILHO MEHBIIIE KaJIusl B oBoIax U Pppykrax, kpymax — 200 - 300 mr %.

Xyiop. Xnop cocTaBisieT OKoJO 3 % BCeX MUHEpAJIbHBIX BEIIECTB OpraHuU3Ma
yeJioBeKa. XJIOPUIbl XOPOIIO YCBaWBAIOTCS OPraHM3MOM 4elloBeKa. AHHOHBI XJIOpa
BMECTE C MOHAMHM KaJlisl U HATPUSI UTPAIOT BAXHYIO POJIb B MOJEPKAHUUA OCMOTUYECKOTO
JIaBJICHUsI BHEKJIETOYHOW JKHAKOCTH, y4acTByeT B mogaepxkaHun pH kposu. BaxHyro
pOJIb WTpaeT XJIOp B TMHUINEBAPEHWUH, B BHUAC COJSHOW KHUCJIOTHI OH OOECIeYnBaeT
HEOOXOMMYIO KUCTYIO CPEIy B JKETyJIKe I aKTUBAIIUU MMUIIEBAPUTEIHHBIX (DEPMEHTOB,
HarpuMep MerncuHa.

Conepxanve xJiopa B MHUIIEBBIX MNPOAYKTaX He3HauuTenbHO. (OcHOBHas
NOTPEeOHOCTh B XJIOPE YIOBIETBOPSIETCS 3a CUET MOBApeHHOM cosu. B oBoiax, Moioke,
msice comepxutcs S0 - 150 mr %.

Cepa. Haxoaurcs B opraHu3Me B BHJE€ HEOPraHUYECKUX CyIb(}aToB u
OpraHUYECKUX COEAMHEHHUH - CepocoepKalllue aMUHOKHUCIOTHI, CYIb(MOIUIUABL U Ap.
Cepa sBHsieTCS BaXXHBIM CTPYKTYPHBIM KOMIIOHEHTOM HEKOTOPBIX BUTAMUHOB: THAMUH,
OMOTHH, JUIOJIMEBAsT KUCIOTa, BXOJUT B COCTaB rOPMOHOB, (hepMeHTOB. Cepa aKTUBHO
ydyacTByeT B O€JIKOBOM OOMEHE, B TKAaHEBOM JbIXaHUU U DHEPreTUYecCKOM OOMEHeE,
CIOCOOCTBYET BBIBEICHHUIO M3 OpraHu3Ma TOKCHUYecKux BemiecTB. COBMECTHO C
ButamuHaMu C u E oOka3plBaeT aHTHUOKCUIAHTHOE JIEHCTBHUE, COBMECTHO C IIMHKOM M
KPEMHUEM OMPEAEISIET COCTOSIHUE BOJIOC U KOXKHU.

OCHOBHBIMM ~ HUCTOYHUKAMHU  CE€pPbl  SIBIAIOTCA  MOPOAYKTBl  YKUBOTHOTO
npoucxoxaenus. Ceip comepxkuT cepbl 260 Mr %, siio — 200 mr %, msco u peida — 220
MT %, 6000BbIe KyIbTypbl — 220 Mr %, B 3epHOIPOIYKTaX conep:kutcs Bcero 70 mr %.

7.3 MuUKpO3J1€eMeHTbI

AKeae3o. B opranusme coaepxurca 3 - 4 r xenesza, okojao 73 % u3 HUX BXOAUT B
coctaB remMoryob6uHa. JKeme3o0 BXOAUT B COCTAaB OKHUCIUTENBHBIX (PEPMEHTOB U
obecrneynBaeT MepeHoc KUcaoposa, TkaneBoe Apixanue. C nuiei ycBauBaercs 10-30 %
JKeJe3a TaK Kak B IPOJYKTaX >KeJe30 HaXOIUTCS B TpeXBaJeHTHOW dopme, a s
YCBOCHHUSI HEOOXOJIUM MEpexo] kene3a B aByxBajeHTHoe. [IpucyrcrBum Butammuaa C,
COJICH KaJIbIWsI CIIOCOOCTBYET TMEPEXOJy TPEXBAJCHTHOTO J>Keie3a B JBYXBAJICHTHOE.
HenocrarouHocTh kene3a B opraHu3Me nposiBisieTcsi aneMueil. OCHOBHBIM UCTOUYHHKOM
’&Kelle3a B OpraHu3Me SIBIISIOTCA: CyONmpPOAYKTBI U MsICO — 3 - 5 Mr %, 3epHONPOAYKTHI - 4
MT %, 6000BBI€ KyIbTYpBI - 9 MT %.

Menb. Haxogurcs B opranuzme 4yenoBeka B konuuectBe 150 mr. CoBMECTHO C
JKEJIe30M MeJlb YYacTBYET B IPOIECCaX KPOBETBOPEHMSI U TKAHEBOTO JIBIXaHUs, BXOJIUT B
COCTaB  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX  ()EPMEHTOB, y4YyacTBYeT B  CHHTE3e
reMOTJIOOMHA, SPUTPOIIUTOB, YCKOPSAET YCBOCHHUE JKelie3a, CTUMYJIUPYET JIeHCTBHUE
TOPMOHOB.

Menpb conepKuUTCs B PACTUTENBHBIX U JKUBOTHBIX MPOAYKTaX B HE3HAYUTEIHHOM
KoJinuecTBe. B roBsikbei nmeueHu conepkurces 2 Mr % menu, B poioe — 0,6 mr %.
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Hos. B opranmsMe B3pOCIIoro uenoBeka HaXOAUTCA 0KOJIO 25 MT iof1a, U3 KOTOPBIX
MOJIOBUHA COCpPEJOTOYeHa B IIMTOBHIHOM >kene3e. OCHOBHOE (U3HOJIOTHYECKOE
3Ha4YE€HME HOoJla 3aKIII0YaeTcs B y4acTUM 0Opa30BaHUsl TOPMOHA IIUTOBUIHOM Keje3bl —
TUpOKCcHHA. B mporecce TexHonornueckou nepepadotku Tepsiercs 20 - 60 % iona.

OCHOBHBIM HUCTOYHUKOM HOJa SIBISIOTCA MPOIYKTHI MOPSi: MOPCKasl Kamycra, pbioa
- 50 Mxr %, pui6ouii xup — 770 mxr %. B wmsace comepxkutcs hona Bcero 10 Mkr %, B
osomax — 10 Mxr %.

OOoramieHue MPOAYKTOB NHUTaHHUS HOAOM HEOOXOAMMO JJs MPO(HUIAKTUKH
3a00JIeBaHUH TUIIEPTOHNYECKON 1 300HOM OOJIE3HEeH, aTePOCKIepO3a.

Maprasden. ConepXuTcs B OpraHU3MeE TJIAaBHBIM 00pa30oM B TEYEHU W IOYKAX,
oOmree KomudecTBO Mapraniia coctanisieT 10 mr. Opranus3m TpyJaHO YCBaWBaeT MapraHell,
OH TUIOXO BCAChIBA€TCS B KHUIIEYHHUKE. Y CBOSIEMOCTh MapraHia cocrtasisieT 37-63 %.
OcHOBHOE OMOJIOTMYECKOE 3HAUEHUE MapraHila 3aKJII0YaeTcsl B €r0 aKTUBHOM YYacTHH B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, OH aKTUBU3UPYET HEKOTOPbIE (PEPMEHTHI,
y4acTBYeT B 00pa30BaHMM KOCTHON M COEAMHUTENBHOW TKaHU. MapraHel CTUMYJIUPYET
MPOLIECChl POCTa, YCUJIMBAET ACHCTBUE MHCYJMHA, BMECTE C KEJIE30M U MEIbI0 UIPAET
CYILIECTBEHHYIO POJIb B KDOBETBOPEHUH.

OcCHOBHbIE UCTOYHUKM MapraHiia 3TO paCTUTENbHbIE MPOAYKTbI: 3€PHONPUTYKTHI U
6000BbIe KynbTYphl - 400 - 1000 MKr %, 3eneHHbIE KyJIbTyphl, cBekia - 200 Mkr %, a
MPOJYKTHI )KUBOTHOTO MPOUCXOXKJICHUSI OCIHBI MapraHiieM, B msce coaepxkutcs S0 MKr
%.

KobaabT. SBisieTcsi COCTaBHOM YacThio BUTaMUHA B,. OH cTUMYIHpPYET MPOIECCHI
KPOBETBOPEHUS, aKTUBU3UPYsI O0Opa30BaHHWE TEMOTJIOOMHA W DPUTPOIMTOB, OKA3hIBACT
BIUsiHUE HAa 0OMeH BemecTB. KoOansT B opranusme ycBauBaeTcs B hopMe BUTaMuHa By,.

Hcrounnkom koOanbTa B TMHINEBHIX MPOAYKTAX SBISIOTCS TMPOIYKTHI, OOraTrhie
BUTaMHHOM B ;: Ie4eHn, 6000BbIE KYIbTYpPHI, ASTO/bI, CBEKIIA.

[unk. ConpepxuTcs B OpraHuM3Me ueloBeKa B kosnuecTBe 2r. OCHOBHOE
OMOJIOTMYECKOE 3HAUEHHWE €ro 3aKJI0YaeTcs B Yy4yacTUM B MpOIEccax JbIXaHWs, B
NOJJIEP)KKE KHUCIOTHO-IIEIOYHOTO PABHOBECHS, TOBBIIIAET WHTEHCHUBHOCTH pacrajia
JUNUAOB B OpPraHuM3Me, BXOJUT B COCTaB MHCYJIIMHA M BJIUSET HA YIJIEBOJHBIM OOMEH,
CIOCOOCTBYET POCTY OpPraHU3Ma.

[IponyKThl pacTuTeNbHOTO NpoucxoxaeHus coaepxat 1-10 mr % uunka, Hanbosee
OoraTbl UM 3€pPHOBBIE KYJIBTYPHI - 4 MI' %, 6000BbIE KYyJIBTYPhI — 3 MT %, Msco - 3 Mr %,
IeueHb — 5 Mr %, TMYHBIN KeJITOK — 9 Mr %.

@T1op. Urpaer BaxHyl0 poib B (OpMUPOBaHMU 3yOHOU 3Maiu, B 0Opa3oBaHHUU
KocTel, HopManu3yeT GpocPopHO-KaIbIIMEBLIII 0OMeH. B cpemHeM W3 muiy ycBanBaeTcs
35 % ¢ropa, a u3 Boabl ycBamBaetrcs 64 % ¢ropa. [locrynnenue ¢ropa B opranuszm
OTIpEIETISIETCSl MPEUMYIIIECTBEHHO COJEpKaHWEM €ro B MHUTheBOM Boje. OmTHMabHON
cunTaeTcs KoHIreHTpamwus ¢pTopa B Boze - 0,5 - 1,2 mr/mm3.

Conepxanue ¢gropa B npoaykrax coctasiser 0,02 - 0,05 mr %, Goawiie propa B
MopenpoaykTax, B ppidoe — 500 Mxr %. Jlns npoduinakTuku kapueca 3y0O0B HCIONb3YIOT
3yOHBIE MacThl C Jo00aBieHHeM @Topa, B BHJAE HEOPraHUYECKUX COCIUHEHUU, B
KOHIIEHTPAIUAX OKOJIO 1 T/KT.

Huxkeab. VYuacTByeT B Tmpolieccax KpOBETBOPEHHUS, BIMSET Ha (YHKUHUIO
MOJKETYIOYHOW  >KeJe3bl, YCUIUMBaeT oOpa3oBaHue UWHCyJIMHA. CHUHTETHYECKUE
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COEIMHEHMSI HUKEJISl TOKCUYHBI JJ1s yesoBeka. Hukenb coaepkurcst B MOPENpOIyKTax - 5
- 10 Mxr %, B cyOmpoyKTax, B oBoIIax u Gppykrax copepkurcs 5 -10 Mkr %, B 36pHOBBIX
kynbTypax - 30 - 80 Mkr %. CyrouyHasi noTpeOHOCTh B HUKesne coctasisier oT 200 1o 900
MKT.

XpoM. YdacTByeT B OCHOBHOM B OOMEHE YIJIEBOJOB, a TakXKe JUIUAOB H
AMUHOKHUCIOT. XpOM CYHUTAIOT TIIOK030-ToJiepaHTHRIM (aktopoMm (Glucose Tolerance
Factor), oH oOiierdaer ycBOEHHE TJIIOKO3bl. XpOM HMMEET BaXKHOE 3HAYCHUH, B
npodunaktuke Jerkux ¢opMm auabera, arepockiepo3a. UenmoBeKk  ycBamBaeT
TPEXBAJECHTHBIA XPOM Yepe3 KENyJAOYHO-KUIICUHbIA TPAKT M JbIXaTEJIbHbIE MyTH.
[lectuBanentHas Gopma Xxpoma TOKCUYHA ISl YETOBEKa.

[TuieBpIM UCTOUHMKOM Xpoma sBisiercsa nedyenb — 10 — 80 Mkr %, xpom
COJIEP’KUTCS B MUBHBIX JPOKIKAX.

CeJieH. Y4acTBYET B JI€ATEIBHOCTH CEPACYHO-COCYIUCTON CHCTEMBI, PETYIUPYET
NEeSATEIbHOCTh KJIETOYHBIX MEMOpaH, y4acTBYyeT B CHUHTE3€ TOPMOHOB UIIMTOBUIAHOU
’KeJe3bl, TO €CTh CIOCOOCTBYET YCBOCHHIO ofa. CenleH MOBBIIIAET AHTHOKUCIUTENbHYIO
akTuBHOCTh BHTamMuHa E. Ilpu HemocraTke ceineHa OCOOEHHO CTpPAJaeT CepAeHYHO-
COCYIHUCTasi CHCTeMa, JTO TIPOSABISETCS MPOTPECCUPYIOLIMM aTepOCKIEPO30OM U
c1a00CThI0 CepJICYHOM MBIIIIBI. XPOM AKTHUBU3UPYET UMMYHHYIO CUCTEMY, SIBISETCS
JETOKCUKAHTOM.

[TumieBbIM UCTOYHUKOM CEJIEHA SIBJISIIOTCS 3€pHONPOAYKTHI - 200 Mkr %. CeneH
oOHapyXeH B 3€JICHOM KUTAlICKOM yae.

CytoyHass TOTPEOHOCTh YEJIOBEKAa B BAXKHEHIIMX MHKPO M MaKpOlJIEMEHTaX
Ipe/CTaBIeHa B TaOIuUIEe

CyTtouHas noTpeOHOCTh YeJIOBEKAa B MUHEPAJIbHBIX BEIIECTBAX

MuHepajbHbIe En. Cyrtounast
BelllecTBA U3MepeHus NOTPeOHOCTh
Kanenuii Mr 800
dochop Mr 1200
Maruuit Mr 400
Hatpuit Mr 2000
Kammit Mr 3000
XJi0p Mr 1000

Cepa Mr 1000
Keneso Mr 14
Mens Mr 2

Uon MEkKr 100
Mapranen Mr S5

KobanbT MEkr 100

[Munk Mr 20

dTop Mr |
Momubnen Mkr 200
XpoMm Mkr 150

Cenen Mkr 70
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| Hukenp ‘ Mkr | 900

Tema 8. I[InmeBbie 100aBKH

8.1 OnpenesieHue U 1MeJIM BBeAeHUSI MUILEBBIX 100aBOK
8.2 Knaccudukanus nuieBbIX 100aBOK

8.1 OnpenesieHue u 1eIM BBeAeHUS MUIEBBIX 100aBOK

IumeBbie 100aBKM — IPUPOIHBIC, HACHTUYHBIC MPUPOIHBIM WM UCKYCCTBEHHBIM
BEIIECTBA, CaMU 10 ce0e He ymoTpeOIIeMbl KaK MTUIIICBON MPOAYKT UM OOBIYHBIN
KOMITOHEHT nuii. OHM NpegHaMepeHHO J00aBIISIOTCS B MULIEBLIE CUCTEMBI 1O
TEXHOJIOTUYECKUM COOOPaKEHUAM Ha Pa3IMYHBIX dTarax Mpou3BOJCTBA, XPAHEHUS,
TPaHCHOPTUPOBKE TOTOBBIX MPOJAYKTOB € LENbIO YIYUILICHUS UK 00JIerYeHusI
MIPOU3BOJICTBEHHOTO MPOLECCA UM OTAEIBHBIX €T0 ONEPALHi, YBETUUEHUE CTOMKOCTH
MPOAYKTa K Pa3JIMYHbIM BUJIAM NIOPYHU, COXPAHEHUE €ro CTPYKTYphl U BHemHero Buaa
MPOAYKTa WIM HAMEPEHHOIO U3MEHEHUSI OPTraHOJENTUYECKUX CBOMCTB.

OcHoOBHBIE 1IeJIM BBeAEHH S MUIIEBbIX IlOﬁaBOK npeaycMaTpuBarT:

1. CoBepIieHCTBOBaHHE MOATOTOBKH U IMEPEpadOTKH MUIIEBOTO CHIPbs, M3TOTOBJICHHUE,
(acoBKH, TPAHCIIOPTUPOBKH U XpaHEHUE MPOIYKTOB MUTaHUs. [IpuMeHsieMble TpU 3TOM
700aBKH HE JIOJDKHBI MAacCKHUPOBATh MOCIEACTBHM MCHOJB30BaHUS HEKAYECTBEHHOTO WIIU
UCIIOPYEHHOTO CHIPbS, WU MPOBEICHUE TEXHOJOTMUECKUX ONEpalvii B aHTUCAHUTAPHBIX
YCIOBUSIX.

2. CoxpaHeHue MPUPOIHBIX KAYE€CTB MUIIEBOTIO MPOAYKTA;

3. VYiydiieHue OpraHoJIENTHYECKUX CBOWCTB WJIM CTPYKTYPhl MUUIIEBBIX NPOIYKTOB M
YBEJIMYEHHE MX CTaOWJIBHOCTH MpuU XpaHeHUHW. llpumeHeHue NUIIEBBIX J00aBOK
JOMYCTUMO TOJIbKO B TOM CJy4ae, €CIM OHU JaXKe MPHU JJIUTETbHOM NOTPEOJICHUH B
COCTaBe MPOAYKTA HE YIPOKAIOT 3J0POBBIO YEIOBEKA, MIPU YCIOBHH, €CIIM MTOCTABICHHbBIC
TEXHOJOTHUECKHE 33Ja4yd HE MOTYT ObITh pelieHbl MHBIM MyTeM. OOBIYHO MUIIEBHIE
N00aBKH Pa3JeNaiOT Ha HECKOJIbKO TPYIII:

- BELIECTBA, YJIYYIIAIONIME BHEIIHWWA BHUJ NUUIEBBIX MPOAYKTOB (KpacUTEINH,
cTabUIN3aTOPBl OKPACKH, OTOCIMBATENH);

- BELECTBA, peryinupyromue BKYC IPOJIyKTa (apomMaTu3aTopsl,
BKYCOBBIE JI00aBKHM, PETyJIUPYIOIIME KOHCUCTEHIIMI0O U (OPMUPYIOLUIUE TEKCTYpYy
(3arycturenu, reaeoOpa3oBaTesiu, CTaOUIN3aTOPbI, SMYJILraTOPHI U JIp.);

- BEIIECTBA, IMOBBIIIAIOIINE COXPAHHOCTh NPOJYKTOB MHUTAHUSA WU YBEIWYUBAIOLIUE
CPOKHM XpaHEHHUsI (KOHCEpBATOPbI, aHTHOKCHAAHTBHI U Jip.). K mumieBbiM g00aBKaM He
OTHOCSIT COEJIMHEHMS, IMOBBIIIAONINE MHIIEBYKD LEHHOCTh MNPOAYKTOB IIUTAaHUS U
OpUYKCIIieMble K TpYyIe OUOJIOTMYECKH AaKTUBHBIX BEIIECTB, TAKUE KaK BUTAMUHBI,
MHUKPO3JIEMEHTbI, aMUHOKUCIIOTBI U JIP.

Orta kinaccupuKanusg NHIIEBbIX 100aBOK OCHOBaHAa HAa HUX TEXHOJOTUYECKUX
bynkusax. DenepalbHbIl 3aKOH O KadyecTBe M 0€30MacHOCTH TMHILEBBIX MPOAYKTOB
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nmpeayiaraeT CJIACAYIONIee OMPEICICHUE: «IUIIEBbie JO00aBKM — TPUPOJHBIE WU
HMCKYCCTBEHHBIC BEILIECTBA M HX COCAUMHEHMS, CHEHUAIBHO BBOJUMBIE B IHUIIEBHIC
MPOAYKTHl B TPOIECCE WX H3TOTOBJIEHUS B MLEIAX MPUIAHUS MHUIIEBBIM MHPOAYKTaAM
ONPEJICTICHHBIX CBOMCTB M (MJIM) COXpPaHEHHS Ka4eCTBA MUILIEBBIX MPOTYKTOBY.

CrnenoBarenibHO, THINEBBIE JOOABKM - OTO BEIIECTBAa (COCAMHEHHUS), KOTOPBIC
CO3HATEJIbHO BHOCAT B IHIIEBbIC MPOAYKTHI JJIsi BBIIIOJHEHUS HMH OIPEICICHHBIX
dbyukiui. Takue BelIecTBa, Ha3bIBAEMbIC TAKXKE MPSMBIMH MUIIEBHIMU J100aBKaMU, HE
SIBJISIETCSl TIOCTOPOHHUMHU, KaK, HapuMep, Pa3HOOOpa3HbIe KOHTAMUHAHTHI, «CITydalHO»
MOIA/IAIOIIKE B MHILY HA PA3JIMYHBIX dTANax €€ U3rOTOBJICHUS.

CymiecTByeT pasnmnuue MeEXAy NHUIIEBBIMU JT00aBKAaMU M BCIIOMOTATEIbHBIMH
MaTepHualaMu, YIOTPEOIIEMBIMH B XOJ€ TEXHOJIOTHIECKOTO TIOTOKA.

Bcnomorarenbaple MaTepuaibl — JFOObIE BEIIECTBA WM MaTepUalbl, KOTOPBIE, HE
SIBJISISICH TIMINEBBIMUA MHTPEANCHTAMH, TIPETHAMEPEHHO HCIIOIB3YIOTCS MPHU MepepaboTKu
CBIPbA U MOJYYECHUS NMPOAYKIUHU C LETBIO YIYUYIIEHHUS] TEXHOJIOTUH; B TOTOBBIX MHUILEBBIX
MPOAYKTAaX BCIIOMOTaTebHbIE MAaTEPUAIIbI JOJKHBI MOJHOCTBIO OTCYTCTBOBaTh HO MOTYT
TAKX€ ONPENIENISITHCS B BUJE HE YAAISEMbIX OCTaTKOB.

[TumeBsie 100aBKK ymoTpeOJISIOTCS YEJIOBEKOM B TEYEHHUHM MHOTHX BEKOB (COJIb,
nepell, TBO3/IMKA, MyCKaTHBIA OpeX, KOpUIlA, ME/), OJIHAKO IMIMPOKOE MX HCIOJIb30BAHUE
Hayajoch B KoHIle XIX B. 1 ObLJIO CBSI3aHO C POCTOM HACEJICHUS M KOHIICHTpAIuen ero B
ropojax, 4To BbI3bIBAJIO0 HEOOXOAUMOCTh YBEJIMUCHHUS 00HEMOB ITPOU3BOJICTBA MTPOTYKTOB
MUTaHUs, COBEPIICHCTBOBAHUE TPAJAULUMOHHBIX TEXHOJOTHMM MX TMOJYYEHUS C
HCIIOJIb30BAaHUEM JOCTHKEHUN XUMHUH U OMOTEXHOJIOTHH.

CerogHss MOKHO BBIJIECTUTH €I1I€ HECKOJbKO MPUYUH IIUPOKOTO HMCIOJIb30BAHMS
MUILIEBBIX J0OABOK MPOU3BOAUTENISIMU TPOIYKTOB uTaHus. K HUM oTHOCATCS:

- COBPEMEHHBIE METOAbI TOPTOBJIM B YCIOBHSX INEPEBO3a MNPOJYKTOB NMUTAHUS (B
TOM YHCII€ CKOPOHOPTAIIMXCS W OBICTPO YEPCTBEIOMIMX MPOJYKTOB) Ha OOJbIINE
pPacCTOSIHUS, YTO ONMPEACIIMIO HEOOXOIUMOCTh NMPUMEHEHHUS J100aBOK, YBEIWUYHUBAIOIIUX
CPOKM COXPAHEHHUS UX KAa4eCTBA;

- OBICTPO M3MEHSIONIMECS WHIAUBUIYyAJIbHbIE TPEICTABICHUS COBPEMEHHOTO
NOTPEeOJICHUST O TPOJYKTaX MHUTaHUSA, BKJIIOYAIONIME WX BKYC M IIPUBJIEKATEIbHBIN
BHEIIIHUI BHUJl, HEBBICOKYIO CTOMMOCTb, YyJOOCTBO HCIIOJIb30BaHUS;, YJAOBJICTBOPEHUE
TaKuX TOTPEOHOCTEM CBA3aHO C HCIOJb30BAHUEM, HAIpUMEp, apoMaTU3aTOPOB,
KpacHUTeJIeH U IPYyTruX MUIIEBBIX 100aBOK;

- CO3/IaHM€ HOBBIX BHJIOB IHUIIH, OTBEYAIOIICH COBPEMEHHBIM TPEOOBAHUSM HAYKH
O TMUTAHUM, YTO CBSI3aHO C HCIOJb30BAHUEM IIUILIEBBIX J100ABOK, PETYIUPYIOLIUX
KOHCUCTEHIUIO MUIIEBBIX TPOILYKTOB;

- COBEpPUICHCTBOBAHME TEXHOJOTMM TOJYYECHUS TPAAULHMOHHBIX IHUIIEBBIX
npoayktoB. (Co3gaHue HOBBIX MPOAYKTOB TMHUTaHUSA, B TOM 4YHUCJIE MPOAYKTOB
GYHKIIMOHATFHOTO HAa3HAYEHUS.

Uwucino nuieBbix 100aBOK, MPUMEHSEMBIX B ITPOU3BO/ICTBE MUIIEBBIX MTPOJTYKTOB B
pa3HBIX cTpaHax, nocturaer ceroaus 500 HauMeHoBaHUM (HE cuMTask KOMOMHUPOBAHHBIX
100aBOK, WHAMBUIYATbHBIX AYIIUCTBHIX BEIIECTB, apoMaTu3aTopoB), B EBporeickom
Coob6miectBe kinaccudpuiponano okoio 300.
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8.2 Knaccudukanus nuineBbIX 100aBOK

JUiss rapMOHM3allUd WX HCIOJIb30BAaHUS MPOU3BOAUTENISIMU  Pa3HBIX CTpaH
EBponeiickum CoBeToM pazpaboTaHa palMoHajdbHas cucTeMa IUGPOBOM KoaudUKAIUU
NUIIEBbIX 100aBOK ¢ JuTepoit «E». OHa BKIIIOYEHA B KOJEKC NSl MUILEBBIX MPOTYKTOB
®AO/BO3 (®PAO - BcemupHas MNpOJOBOJIBCTBEHHAs U CEJIbCKOXO3AWCTBEHHAs
opranmzamsi OOH; BO3 - Bcemupnas opraHusaunus 30paBOOXpPaHEHUs) Kak
MeXayHapoaHas nudpoBas cucreMa KoaupUKaUWKd MNUIIEBBIX 100aBok. Kaxmoit
nuIIeBor 1o0aBKe MpUCBOEH HU(POBON TpeX- WM YeThlpex3HauHblii Homep (B EBpome ¢
npeamecTByromein emy autepoil E). OHU HUCNONB3YIOTCS B COYETAHUU C HA3BaAHUAMH
(YHKIIMOHATBHBIX ~KJIACCOB, OTPAXAIOIIUX TPYNIHUPOBKY MHIIEBBIX J00AaBOK IO
TEXHOJIOTUYECKUM (QYHKIUAM (ITOAKIIaccam).

Nunekc E cnenmumanucTsl OTOXKAECTBISIIOT Kak €O cilIoBOM EBpoma, Tak u C
abOpeBuarypamu EC/EY, xoTopbie B pycCKOM s3bIKE TOXE€ HauMHaroTCsA ¢ OykBol E, a
TakXke co cioBamu ebsbar/edible, yTo B mepeBome Ha pPyCcCKUd (COOTBETCTBEHHO C
HEMELIKOTO U aHIJIMICKOT0) 03HAYAET «Chel0OHbIN». MHaeke E B coueTanuu ¢ Tpex- uiu
YEeThIPEX3HAYHBIM HOMEPOM — CHHOHUM U YacTh CJI0)KHOI'O HAUMEHOBAHUS KOHKPETHOTO
XUMHUYECKOTO BEUIECTBA, SBJSIONIETOCS MUILEBON TOOABKOM.

[IpucBoeHne KOHKpPETHOMY  BEIIECTBY CTaryca MHINEBOM  J00aBKM U
UACHTU(ULIIMPOBAHHOTO HOMepa ¢ uHAeKcoM «E» uMmeer ueTkoe TOJIKOBaHUE,
N0/Ipa3yMeBarouIee, uTo:

A) n1aHHOE KOHKPETHOE BEILECTBO IPOBEPEHO HA OE€30MACHOCTB;

b) BemiecTBO MOKET ObITh IPUMEHEHO B PAMKAX €ro YCTaHOBJIEHHON 0€301aCHOCTH
Y TEXHOJIOTMYECKON HEOOXOAMMOCTH IIPH YCIIOBUH, YTO PUMEHEHHE ITOTO BEIIECTBA HE
BBEJIET NMOTpeOUTENs B 3201y K/I€HHE OTHOCUTENIBHO TUIIA U COCTaBa MUIIEBOTO MPOIYKTA,
B KOTOPbIA OHO BHECEHO;

B) nns ganHOro BemiecTBa YCTAHOBIJIEHBI KPUTEPUHM YHMCTOTHI, HEOOXOIUMBIE IS
JOCTHKEHHUSI OTIPE/ICIIEHHOTO YPOBHS KauecTBa MPOAYKTOB MUTAHMUS.

CrnenoBaTenbHO, pa3pelleHHbIE TUIIEBbIE J100aBKH, uMmeromue wuHaekc E u
UJeHTU(UKAIIMOHHBIA HOMEp, 00J1a]al0T ONpeIeICHHBIM Kau€CTBOM.

KauectBo mumieBbiX [100aBOK — COBOKYIHOCTh XapaKTEPUCTUK, KOTOPHIC
00yCNaBiIMBAIOT TEXHOJOTMYECKHE CBOMCTBA M OE30MAaCHOCTh MHILNEBBIX J100aBOK.
Hanuuue numieBoit 100aBKU B MPOIYKTE MOJKHO YKa3bIBaTbCS HA STHUKETKE, NMPU 3TOM
OHAa MOXKET O3HA4aThbCsl KaK MHJIWBHUAYyaJlbHOE BELIECTBO WM KaK MPEICTAaBUTEIb
KOHKPETHOTO (DYHKIIMOHAIBHOTO Kiacca B couetanuu ¢ kogom E. Hampumep: Oenzoat
HaTpHs WK KoHcepBaHT E211.

CornacHo mpenyiokeHHOW cucteMe HUGPOBON KOAMPHUKAIUU MHUIIEBBIX 100aBOK,
uX Kiaccuukanus, B COOTBETCTBUM C Ha3HAYEHUEM, BBITVIIUT CIEAYIOMIMM 00pazoM
(OCHOBHOM TpyMIIbI):

-E100-E182- xpacurenu;

-E200 u nanee — KOHCEPBAHTHI;

-E300 u ganee - aHTHOKUCIMTENIH (AHTUOKCHUJIAHTHI);

-E400 u nanee — crabuau3aTopbl KOHCUCTCHITUH;
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-E450 u nanee, E1000 — amynbsratopsi;

-E300 u nanee — perynsaTopsl KUCIOTHOCTH, Pa3phIXJIUTENH;

-E600 u nanee — yCHJIMTENM BKyCa U apoMara;

-E700-800 — 3anmacHble HHIEKCHI JIJIs1 IPYroi BO3MOKHOCTH MH(OPMAIIUH;

-E900 u nanee — rma3upyroume areHThbl, yaydlIuTeau Xaeoa.

MHorue nuineBble 100aBKM HMEIOT KOMIUIEKCHBIE TEXHOJOTHYecKue (QyHKIuH,
KOTOPbIE MPOSBIIAIOTCS B 3aBUCUMOCTH OT OCOOEHHOCTH MUILEBON CUCTEMBI.

Hampumep, no6aBka E339 (docdarel HaTpusi) MOXKET NpPOSBIATH CBOMCTBa
peryisTopa KHCJIOTHOCTH, J3MyJbraropa, Ccradmim3aTopa, KOMILIEKCOOOpa3oBaTes
uHaekc E u naeHTnduKkanmoHHbii Homep, 00JIagaoT OnpeeIeHHBIM Ka4eCTBOM.

KauectBo mnwmimieBbix 100aBOK - COBOKYITHOCTh XapaKTEPUCTUK, KOTOPbHIC
00yCIaBIMBAIOT TEXHOJIOTMYECKUE CBOMCTBA W 0OE30MacHOCTh MHINEBBIX J00aBOK
Hannumne nmumeBoit mo6aBKku B MPOIYKTE JOHKHO YKa3bIBAaThCS HA ITHKETKE, TIPH ATOM
OHa MOKeT 0003HauaThCsd KaK HHIMBHUIYaJIbHOE BEIIECTBO WJIM KaK MpPEICTaBUTEIh
KOHKPETHOTO (DYHKIIMOHAJILHOTO KJjlacca B codeTaHuu ¢ koxoM E. Hampumep: Oenzoar
HaTpus uinu koncepsant E211.

CornacHo TpemsioKeHHOU cucteme HUGPOBON KOAU(PUKAUUU THILEBBIX H00aBOK,
ux KiaccupuKaius, B COUYETAHUU C HA3HAYEHHMEM, BBINJISIAUT CIEAYIOIIMM 00pa3oM
(OCHOBHBIE TPYIIIbI):

-E100-E182- xpacurenu;

-E200 u nanee — KOHCEPBAHTHI;

-E300 u gamee — aHTHOKUCIUTEIN (AHTUOKCHIAHTHI);

-E400 u nanee — crabunu3aTopbl KOHCUCTEHIUU;

-E450 u nanee, E1000 — amynbratopsi;

-E300 u nanee — peryyisatopsl KUCIOTHOCTH, Pa3pbIXJIUTENH;

-E600 u nanee — ycunuTenn BKyca U apoMara;

-E700-E800 — 3amacHble UHJIEKCHI JIs IPYTroi BO3MOKHOW MH(GOpMaIIUH;

-E900 u nanee — rimazupyroiiye areHThl, yIy4IUTe I XJieoa.

MHuorue nuieBble J00ABKH UMEIOT KOMIUIEKCHBIE TEXHOJOTMYecKue (YyHKIIMH,
KOTOPbIE MPOSBIIAIOTCS B 3aBUCUMOCTH OT OCOOEHHOCTEH MUILEBON CUCTEMBI.

Hampumep, npo6aBka E339 (docdar HaTpusi) MOXKET NpPOSBISITH CBONCTBA
peryisiTopa KHCIOTHOCTH, A3MYJIbraTopa, cTabminzaTopa, KOMIUIEKCOOOpa3oBatreis H
BOJIOYAEP>KUBAIOIIETO areHTa.

[Tpumenenune I1/] craBut Bompoc 00 mx Oe3omacHoctu. [Ipu 3TOM yuHTHIBatoTCA
[IIK (Mr/kr) — npeaBapuUTelIbHO JOMYyCTUMAasi KOHUEHTPALMS 4yKEPOJHBIX BEIIECTB (B
TOM 4HCJe 100aBOK) B MPOAYKTaX MUTAHUSI.

Tema 9. ApomaTuyeckue BelecTBa

9.1 HatypaJjbHble apOMaTH3aATOPbI
9.2 [IpaBujia UCNOJIHL30BAHMSI CIELNH
9.3 CuHTeTHYECKHE APOMATU3ATOPbI
BkycoBrle W apOoMaTHYeCKHME  BEIIECTBA  OBIBAIOT  HATypalbHBIMH U
CUHTETUYECKUMHU.
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K HaTypanbHbIM OTHOCSTCS apoMaTU3aTOpbl, IOJYyYEHHbIE W3 MPOJYKTOB
nepepaboTku 6000B Kakao, kode, a Takke PPYKTOBO-SATOIHBIE CUPOIILI, BUHA U JIP.

CuHTeTHYECKHE apOMaTU3aTOPhI MOJIYYAI0T XUMHUUYECKUM TyTEM.

BaxxHbIM yciioBHEM SIBIISIETCS YMEHHE COYETaTh €CTECTBEHHBIN 3amax MpOAYyKTOB C
NPUMEHSEMbIMU apOMaTUYECKUMU BenlecTBaMu. Hekotopbie BUAbI MPOAYKTOB HMEIOT
CBOM crnenupuyeckuii apoMaT U BKYC, MMOATOMY B U3JI€NUs, IPUTOTOBIIIEMbIE U3 TaKHX
MPOJYKTOB, HE CIIEyeT T00ABISITH ApOMATU3ATOPBI.

HartypaabHble apoMaTH3aTOPhbI

IIpsinocmu — 3TO BBICYIIEHHBIE M HW3MEIIbUYCHHBIE YACTU PACTEHUMN, COAEpKAIIUX
apoMatuyeckue BemectBa. OHM MPUIAIOT U3ICTUSAM ClieU(PUIeCKue apoMaT U BKYC.

[lepen ymotpebiieHHEM TPSTHOCTH OCBOOOXKTAIOT OT IMOCTOPOHHUX MpUMECEH H
000710Y€K, U3MENBYAIOT 10 HYXXHOTO pa3Mepa U MPOCEHBAIOT Yepe3 CUTO C sSUYCHKaMH
nuameTpom 1,5-2.5 mm.

XpaHsAT NPSHOCTH B MJIOTHO 3aKPBITON MOCY/Ie, HE Hapyllasi yIakoBKY, KaXKIbli BU]I
OTZIENIbHO, TaK KaK OHU JIETKO MepeaaloT CBOM apoMar.

Kopuya — xopa xopuunoro aepea. OHa UMEET TOPbKOBATHIN BKYC U MPSHBIN 3amax,
4TO OOBSACHSACTCS HajdudueM B Hel 3dupHbIXx Macen (3,5-5 %). B Hem comepxutcs
aNbJIeTU]] KOPUYHOU KHUCIOTHI, (DeJUTaHApPEeH U 3BreHo. Macio KUTalCKOW KOpPHUIIBI HE
COJIEPUT IBrEHOJIA.

Kopuia nocrynaer B Buje nNopoinka B OyMaxkHOH pacdacoBke Mo 25 I WIK B BUJIE
KyCOYKOB KOpbl. OHa HE JIOJ>KHA UMETh TUIECHEBEIIOT0, 3aTXJIOT0 U IPYTUX MOCTOPOHHUX
3amaxos.

Kopuma ob6mamaer CuibHBIM, CBOCOOpa3HBIM apoOMaTOM, OCTPBIM, TOPHKOBATO-
CIaAKUM BKycOM. B kauecTBe MpPSIHOCTH XOPOIIO COYETAETCS C APYTUMHU OCTPHIMU U
TepnKUMH TpsHOCTSIMH. (OHa WCHONB3YeTCS TpPH TPHUTOTOBJICHWH BCEX OJION, TJe
ynotpeonsieTcs: caxap: (pPYKTOBBIX CYIIOB, 3alleKaHOK, KOMIIOTOB, KHUCEJIeH, MYyJIWHTOB,
(GpPYKTOBBIX PYJIETOB M MHUPOTOB, I'POTOB, MYHIIEH, JUKEPOB, TOPSUYMX BUH U Kode.
Heboubiioe KOMMYECTBO KOpHUIIBI J00aBIAOT B (apil U3 TYCATHUHBI U YTATHUHBI, K
UBIIIATaM (IpUJib), BETUMHE, KOTJIETaM, ITHULESIM Mepe]] )kapeHbeM. MHOTUM HpaBUTCSA
n00aBJIATh KOPUILY K BapeHbIM pbIO€, TOBSUHE W CBUHUHE; MCIOJB3YETCS TAKXKE MPH
U3rOTOBJICHUH HEKOTOPBIX BUJIOB T€CTA, HAYMHOK, ITPU BapKe BapEHbs U3 MAJI0APOMATHBIX
IJI0/I0B.

CrocoOcTByeT NMUIIEBAPEHUIO, BBI3BIBAET AINETUT U YKPETUISIET KETYI0K.

1'6030uKka — BBICYILICHHBIE LIBETOYHBIE MOYKH TBO3JUYHOTO TPOIMHYECKOIO JepPEBA.
[[BeTeT rBO3MMYHOE NIEpeBO nBa pa3a B roi. l[BeTouHbie OyTOHBI COOMPAIOT B MEPUO,
KOTJ]a OHU OKpAIlIMBAIOTCS B HEKHO-PO30BBIN LIBET: CHAYalla CPHIBAIOT II€JIbIE COLIBETHA,
3aTeM OTACNAIOT OyTOHBI, KOTOPBHIE WCIOIB3YIOT JUIsl TPUTOTOBICHUS TMPSHOCTH, U
TJIOJTOHOKKY C BETBSMH COIIBETHS — JIJIS M3BJICUCHUS Macia. [ BO3MuuHbIe OYTOHBI CyIIaT
Ha COJIHIIE B Te€UeHHE 4—5 THEH, IMOCIe YeT0 OHU MPUOOPETAI0T KPACHOBATHIM MIIH TEMHO-
KOpUYHEBBIH 1BET. M3 4 Kr cBe:kUX OYTOHOB MOJY4YarOT 1 KT IPSTHOCTH.

CoOCTBEHHO TMPSHOCTBHIO SIBJISIIOTCSL  HEPACKpBIBLIMECS OYyTOHBI, B KOTOPBIX
coaepxutcs 10 20 % sdupHOro Macia, cocrosiero Ha 96 % u3 3BreHosa, a Takke
alleTO?BIeHON, BAHWIMH, KapuopuieH. DPUpHOE Macio U KapuoPHUIEH MNpUIaloT
NPSTHOCTH JKT'y4e-apoOMaTUUECKHUI BKYC.
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['BO3IMKAa HAXOJUT MNPUMEHEHHE B MEIUIMHE Ui YJIY4IICHUS MUIIEBApEHUs,
YKpEIUIeHUs] TMaMsTH, MpU JIEYEHUW TJa3HbIX OoJie3Hell, B 3yOoBpaueOHOM Jeie
IBO3/IMYHOE MAcCJIO UCIOJb3YIOT B KAUE€CTBE aHTHCENTUKA. ECIM rBO3/IMKa MIIABAET B BOJIE
B TOPU3OHTAIBHOM IIOJIOKEHUH, OHA IJIOXOro KadecTBa. Ha mpou3BOACTBO MOCTyIAeT B
MOJIOTOM H LIEJIOM BHUJI€ B CIIEHIHAIBHON YITaKOBKE.

['Bo3auka o0iamaer CUIBHBIM CBOEOOpPa3HBIM apoOMaTOM U MPSHBIM BKYCOM.
Hcnonbp3yercs miid NPUroTOBIEHUS TOPBKUX JKEITYAOUYHBIX JINKEPOB, TOPSYMX HAMUTKOB C
BUHOM, TyHIIEH, (QPYKTOBBIX COKOB © KommoToB. JloGaBnaior B Omoga U3
KPaCHOKOYaHHOW KaITyCThl, CBUHUHBI, 0apaHWHBI, B TEMHbBIEC MSICHBIC TTOJTHBKH, B 3€JIbI U
HamTeT W3 MTUIBI, B TPUOBI W 3aJMBHOE MsSICO, TIPU MapUHOBAHWHU celbau. Bmecte ¢
JUCTBSIMU KOJbPAaOW M JIYKOM YJIydIlIaeT BKYC KBalleHOUW KamycThl. O4eHb YKOHOMHO, B
BUJIC MOPOIIKA, UCTIOJIB3YETCS MPU MPUTOTOBICHUHN PBIOBI, CIIATeTTH U COYCOB K HUM, a
TaKXe MUIIBI.

Ilepey cmpyukosviti— KpyIyible 3€pHa C IIEPOXOBATOM MOBEpXHOCTHIO. Ha
CErOJHSAIIHUHN JIEHb U3BECTHO OOJIBILIOE YUCIIO €r0 BUJIOB, CPEAN KOTOPHIX BCTPEUAIOTCS U
JJIMHHOIUIOIHBIA, ¢ KPYNHBIMHA MSICUCTBIMU IJIOJAMH, U MEIKOIUIOAHBIA (n0 1 cM), Tak
Ha3bIBAEMbIN YEPEIIHEBBIN Mepell, pa3InyHble BUIbI CIAJKOr0 mnepua — oT (GPyKTOBOTO 10
VCKJIFOYUTEIBHO KTYYEro.

Keyuuti 6kyc nepiy IpUAaeT ajJKaJIou] KalCaulliH, KpOME HETO Mepel] COACPKUT
KUPHBIE Macja, KapaTUHOUbI, KaricOpyOuH, KallCaHTUH U KapOTHH, caxap, BuTamuHsl C,
AuB.

[Tpu ynotpebiieHnn B yMEPEHHOM KOJIMUECTBE OKA3bIBACT YKPEIUISIONIee IeHCTBHE,
YIY4IIAEeT MULICBAPCHUE U MOBBIIIAET ANMNETUT; OKA3bIBAECT Pa3IpAKAIOLICE BO3AECHCTBUE
Ha KOXY.

Yepuoviu nepey— THIMYHOE TPOIIUUECKOE pacTeHUE. PacTeT Ha BBICOKHUX CTEPXKHSX,
nomo0HO XxMenro. JIJis ToTydeHnsl YepHOTO Tiepiia cOOMparoT HEeI03pembie, KPaCHOBATHIC
IJIOABL: UX Cymiatr Ha conHue 7—I10 nHel, nHoraa Juisi YCKOPEHHUs CYIIKH OIYCKAarT Ha
KOpPOTKOE BpeMs B ropsuyro BoAy. B mporecce cymku IioAsl 4epHEIOT. benblil nepen
MOJYYalOT W3 3pEeNbIX IUIOJ0B, KOrJa KX OKpAacka CTAaHOBUTCS YKEITO-KPaCHOM WIIN
KPAacCHOM M OHM JIETKO omnajaroT. [11oabl cymiat u ouumiaroT oT BHEIIHEH 0007104Ky. benbli
neper] obiagaeT 6ojee TOHKUM BKYCOM, OJIaropofHbIM U CUJIIbHBIM apoMatoM. [Ipu cbope
HE3pPEJNIbIX 3€JIEHBIX IUIOJIOB TOJY4YarOT CaMblii apOMAaTHBIM W3 BBIIICONMCAHHBIX
NpsSIHOCTEeH 3eNeHbIN nepel. Ero mpou3BoacTBo TpedyeT 0co00it 00paboTKH.

OcTpoTa mepiia 3aBUCUT OT COJEpxKaHusl nunepuHa. Kpome Toro, oH COAEPKHUT
MUPOJIMH, XaBUIMH, J(PUPHOE MACIO, JKHPHBIE Macia, Kpaxmail u caxap. llpwm
HEIMPaBUILHOM XpaHEHUU dPUPHBIC MAcCTIa YIETyINBAOTCS.

Ilepey oOywucmoli, unu numenma, TPEACTABISET CcOOOM KpyIyble 3epHa C
IEPOX0BAaTON MOBEPXHOCTHIO. Comepxut 10 4 % >(hupHBIX Maced.

JymucTtelii miepen; COAEPKUT NUMEHTOBOE MAaciio, KOTOPOE HCHOJIb3YIOT IIpU
MIPOU3BOJICTBE JIMKEPOB, & TAKKE B KOCMETUYECKOUN MPOMBIIIEHHOCTH MTPU MPOU3BOACTBE
JyXOB Y MbUIA. [ TaBHBIMU €r0 KOMIIOHEHTAMH SIBJISIIOTCS SBIE€HOJI, KapuOo(pUIUIeH, LIMHEO,
dbennanapeH.

Yaii, 3aBapeHHBIM W3 IYHIMCTOrO IMEpla, MOMOTraeT Mpu CiIadOCTH JKelyakKa |
METEOPU3ME.
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3amax mepua — MpsSHBIA, OH COEAMHSAET B cebe apoMar KOPHIIbI, YepHOIro Mepla,
MYCKaTHOT'O OpeXa M I'BO3JAMKHU. BKyC — Kryuuid, ¥ 3TO CI€AyeT YUUTHIBATh — 1I00ABISATH B
OJIF0I0 HECKOJIbKO 3€PHBIIIEK I[EJIMKOM WM MIENOTKY MOJOTOro Tepiia, MOCKOJIbKY
NYIIMCTBIA TIepel] He TOJbKO MpuAaeT OJojJaM apomar, HO M MEHseT UX BKyc. B
HEOOJIBIIIOM KOJIMYECTBE MPUJAET CBOCOOPA3HBI BKYC (PPYKTOBBIM KOMIIOTAaM, IyAHMHIaM
U TICYEHBIO.

Myckamnwiti opex— a1po TJI0Ja TPONUYECKOT0 MYCKATHOTO AEpeBa SMIIEBUIHOW
(bopMBI.

Cemena conepxat 10 15 % spupnoro macna, cocrosimero Ha 80 % u3 TeprneHoB. B
CEMEHHOM S/Ipe COACPKHUTCS KHUPHOE Macio. B xupe oOHapyKEeHO SIOBUTOE BEIIECTBO
HapKOTUYECKOTO JIEHCTBUS, OTHOCSIEECS K (DEHUINPOIIAHOBBIM JIEPUBATAM.

Ynorpebienue B OOJBIIOM KOJUYECTBE OMACHO — MYCKATHBIM OpeX U MYCKATHBIH
1BeT s110BUThl. CyIlecTBYIOT CBEICHHUA, YTO ynorpedieHue 3—4 u3Menbue€HHBIX OpPEXOB
OKa3bIBAE€T HAPKOTUYECKOE JECHCTBHUE.

ApomaTr myckata — cinabo MpsiHBIM, BKYC — CHayaja cjiabo, a MO3JIHEee CUJIBHO
MPSIHBIN.

MyckaTHbIE  OpeX TJIaBHBIM 0O0pa3oM HUCIOJB3YIOT JUIsl  IPUTOTOBJICHUS
HIOKOJIAJTHBIX M3ENIUN, PAa3IMYHBIX CIA0CTEH, SI0JIOUHBIX PYJIETOB, (PPYKTOBBIX TOPTOB,
KOMIIOTOB W3 TpyII, BapeHbs, MeuyeHbIX si010k. Kpome Toro, on ymorpebisercs ass
apoMaTU3allMi CHUPTHBIX HAIMTKOB M KOKTEHJIEH, MOJABAaEMbIX IEpPENd €10, a TaKkKe
MYHILA, TOPSYEr0 BUHA, KAKAO, MOJIOYHBIX HAIIUTKOB M JIaXK€ TOMATHOI'O COKA.

J106GaBsAIOT MYCKaTHBIM OpeX B CyIbl, MsCHbIE OyJIbOHBI, COyChl (OCOOCHHO B
TOMATHBII), 071012 U3 pHca, Msca, OBOLIEH U pbIObI, B KapTo(deabHOE MIOpe, B calaThl U3
ropoxa M OBOIIEH (B TOM YHCIIE U3 I[BETHOM U OPIOCCENBCKOM KamycCThl, MIMUHATA, JTyKa-
1opesi, Capku).

Anuc, unu 6edpeney-anuc, — ABYXCEMEHHBIC IUJIOJbI TPABSIHUCTOTO PACTEHUS.
TunuyHOMY aHHCOBOMY apomaTy aHHUC 00s3aH cojepkaiieMmycs B 3(QHUpPHOM Maciie
anetony (10 90 %). Kpome Toro, B Iiojjax aHuca coJep Karcs KuUpHbIe Macia, OeJIKOBbIE
BEIECTBA, caxap, Gyppypo, kodeitHas 1 XJI0pOreHoBast KUCIOTHI U IPYTrye BElECTBa.

Kak  nexapcTBeHHOe  pacTeHMe aHMC  00JaJaeT  OTXApKUBAIOIIMM U
NE3UH(PUIUPYIOIIUM JEHCTBUEM, YJydlllaeT MUIIEBApeHHUE, CIIOCOOCTBYET YBEIUYEHUIO
KOJIMYECTBA MOJIOKAa y KOpMAIIMX MaTtepeil. OH OKa3bIBa€T MNPOTHUBOCHA3MAaTHYECKOE
JIEUCTBUE MIPH KEITYTOUHON U KUIIEYHOU KOJIUKE.

AHuc o0nagaeT ciIaJKoBaTBIM BKYCOM M CBOEOOPa3HBIM apOMaTOM, COJEPKUT JI0
6 % »¢upHBIX Maced. B KynMHapuu HCMONB3YIOT MOJIOTHIE IUIOABI, KOTOPHIE 00Iagar0T
OCBEXKAIOIIUM, MIPSIHBIM apOMATOM U CJIaJKOBAaThIM BKycoM. Yarie Bcero aHuc J00aBisioT
B NIUPOTH, MEYCHbE, MPSHUKH, OJa/bU, KEKChl, IPUMEHSIOT I MIPUTOTOBIEHUS OO U3
MOJIOKa (MOJIOYHBbIE M (PYKTOBBIE CYyIbl), OBCAHOM KaIllM, CIAagKUX OO H3 puca,
MyJIUHTOB, (PPYKTOBBIX CallaTOB, KPEMOB U TOPTOB. CBO€0Opa3HbIi BKYC IPHUIAET OBOIIAM
— CBEKJIe, KpPAaCHOKOYaHHOM KamycTe, OrypuaMm M MOPKOBH, a Takke (PpPyKTOBBIM
KOMIIOTaM, B OCOOEHHOCTM U3 f0JOK, ciuB M Trpym. Hcnonb3dyercss Takxke B
M3MEIBYEHHOM BH/JIE JIJIS1 ITOCHINIKYA M3JEIUN U B BUJIE HACTOS.

Kapoamon — BeicylieHHBIE HEeI03pesbie MI0Abl B (PopMe KOpoOOUeK, coepKaliux
9—18 cemsan. Kapnamon npencrapisier coO0H TpONMUYECKOE MHOTOJIETHEE PACTEHUE U3
cemerictBa uMOupHbIX. CemeHa conepxkatr 4—8 % >PupHOro macia, B COCTaB KOTOPOIO
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BXOJST JIMMOHEH, TEPIUHEOJ, OOopHEeos, uX J(UPHI W IMHEOJ, B YHUCTOM BHJIC
MPEACTABIIAIONINI COOO0M KUKOCTD € 3a1axoM KaMdapsl.

CrumynupyeT palboTy KeITyJOYHO-KUIIEYHOTO TPaAKTa, PETYyIHpPYyeT oOpa3oBaHueE
MKEITYJJOUHOT'O COKa Y MOBBIIIAET aIEeTHUT.

Bkxyc u 3amax kapgamoHa — MpsiHbIE, apoMaTrHble, ocTpble. biaromaps stomy
NOPSHOCTh MPUJAET OCOOBIM MPUBKYC IE€UEHbIO, MaplMIIaHaM, MEIOBBIM MPSHUKAM,
nuporaMm M3 JAPOXOKEBOTO TECTa, MUPOXKHBIM € (PyKTamMHu, KOMIOTaM W OJojaM u3
bpyKTOB.

JroOutenn 3TOW MPSHOCTH JOOABIAIOT B YEPHBIM KO(e MOPOIIOK KapJaMoHa
TOHKOTO TTOMOJIA.

XpaHUTCS B XOPOIIO 3aKPBITOW TOCYZE, B 3aNIUIIICHHOM OT CBETa, MPOXJIATHOM
MecTe.

B crpanax A3sum kapmaMoH YMOTPEOJSIOT JJIS TPUTOTOBJICHHS >KEBATEIbHBIX
CPENCTB, 4acTo ¢ 10OaBIEHUEM JIMCTHEB OETes, a TaKkXKe JIJIsl apoMaTu3aluu Kode.

HUmbups — BBICYIIICHHBIE KOPHEBUIIA TPOMUYECKOIO MHOTOJIETHETO TPaBSIHUCTOTO
pacTeHusi cemeiicTBa MMOMpPHBIX. B 3aBucuMocTH OT crnocoba o0pabOTKH pa3audyaroT
HECKOJIbKO BHJIOB HMOUpS: 4YEpHbIM, HEOUMILEHHBbIH — «0OapOagocckuii», Oemblil,
OUYHIIEHHBIN — «OEHTATbCKUN».

ITnog — kopobGouka C MEIKMMHU YEpHBIMH CEMEHaMU. B KauecTBe NpsSHOCTH
UCIIONB3YETCsl  KOPHEBMILE  CYLIEHOE  LEJ0€,  MOJIOTOE,  3aCaXxapeHHOe WM
KOHCEPBUPOBAHHOE B CHPOIIE.

XapakTepHbIil OYeHb MPSHBIA apoMaT UMOUPIO MPUIACT UMHTHOEPEH, BXOIAIIUN B
coctaB 3¢pupHOro mMacna. Peskuil ®ryuuii BKyc 0O0yCJIOBIEH COJEp>KaHUEM B KOPHEBHILE
pa3IMYHBIX CMOJ (TMHTEPOJ, IUHTEpO, moraoi u np.). OCTpelii NpsHbI BKyC UMOUpS
NOMOTaeT MHIIEBAPEHUIO, CTUMYIUPYET OOpa30BaHMUE KEMYJOYHOTO COKa M YIIydIIaeT
anmneTur.

VYnotpebnsercs Uil MPOU3BOACTBA JKEIYJOUHBIX U TOPbKUX JIMKEPOB, HApUMeEp
OC€HEIUKTUHA, (PPYKTOBBIX COKOB M IYyHIIEH, a B AHITIMM — MOIYJSPHOTO UMOHPHOTO
nuBa. [loOaBnsoT MUMOUpL B TECTO [Jsl IEYEHbs, IYAWHTH, DPA3IMYHBIE CIIAJOCTH,
KOMIIOTBI K3 TPyl M B KOHCEPBUPOBAHHBIC TBIKBY, OTrYypLbl, IPU H3FOTOBICHUU
MapMenaza, Kelle U 3acaxapeHHbIX (PPYKTOB.

Tmun — ceMeHa JBYXJIETHErO pacTeHHs IMPOJO0JIrOBATO-OBaIbHOW (opMbl. Mmeer
CWJIbHBI apoMaT M TOPbKOBATO-TIPSHBIN BKYC, COACPXKHUT 10 6 % >(upHBIX Macel.
HNcnonb3yroT A1 TOCHITIKA U3AETUN.

lllagpan nocesHoui— BHICYIIEHHBIE PbUIbLIa LBETOB Kpokyca. Mcmonb3yeTcss Kak
apoMatudeckoe u kpacsiiee BeriecTBo. Comepxut 0,6 % >pupHBIX Macen.

VYnorpebienue B HEOONBIIOM  KOJWYECTBE  CIHOCOOCTBYET  YJIYYIICHUIO
numieBapeHus. B ¢apmaneBTHueckoil  MPOMBINIJICHHOCTH  WCHOJB3YIOT IS
IIPUTOTOBJICHUS PA3JIMYHBIX JIEKAPCTBEHHBIX NPEMAPATOB — THHKTYP, JKCTPAKTOB H
IJIa3HBIX Kallelb.

Magpan obOmagaeT CUIBHBIM CBOEOOpAa3HBIM apOMaToOM, TIOPbKOBATO-NPSHBIM
BkycoMm. B IlIBennu madpan HCoOnb3yrOT Uil OKpackd H3aenuil u3 tecrta. ['ypmanbl
PEKOMEHAYIOT IEpeN YIOTPEOIEHUEM PACTBOPATh €r0 B HEOOJBIIOM KOJIMYECTBE TEILIOrO
MOJIOKA MJIU BOJBI.
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B Tecro madpan BBOAAT mpu 3amece B kommuecTBe 0,1 T Ha 1 Kr BbIIEKaeMbIX
uznenuii. Hadpan noacymmBaroT, pacTuparoT, 3aJIMBAIOT KUMIAYEHON BOJION WU CIUPTOM
U HacTtauBaioT B TeueHue 24 4. [locne 3Toro HacToil (GUIBTPYIOT U HUCIOJB3YIOT MNpU
W3TOTOBJICHUH U3AENUI U3 APOKIKEBOTO TECTA U HEKOTOPBIX BUIAOB KEKCOB. OcTaBmmiics
nocJse GUIbTpauu 0caiok MPUMEHSIOT IJIsl apOMAaTHU3aUU IPSIHUYHOTO TECTA.

Banune — Heno3penble CTPYYKH TPOMMYECKOro pacTeHus MIMHOM 12-25cMm ¢
XapaKTEepHbIM CHJIbHBIM apoMaToM, OOYCJIOBJIEHHBIM HanuuvMeM BaHwivHa (10 3 %) u
JPYTUX apOMaTHYECKUX BEIIECTB.

Hcrnonb3yroT BaHWIb B MOJIOTOM BUE WX B BUJI€ CIUPTOBOIO 3KCTPAKTA.

Banunun ~ — cUHTETHYECKHMUA  TMPOJYKT; MpeACTaBIsieT  co0oi  Oenblid
KPUCTAJUIMYECKHUI MOPOILIOK C OYEHb CHUJIBHBIM apomaToM. [lo3ToMy ero Hago Kiactb B
u3zenue o4eHb Mano. OOBIYHO HMCTIONB3YIOT PACTBOP BAaHWIMHA WU BAHUJIBHYIO MYIpY.
PactBopsitor 10 r Banununa B 200 r ropsiueit Boasl (80 °C) umm cnupte-pekTudukare
Kkpenoctbto 96° B cootHomeHnuu 2:1. [Ins mpurotoBinenus 100 r BaHWUIBHOW IyApbI
BaHUJMH (40 ) CMEMIMBAIOT € 3TWIOBBIM ciupToM (40 T), cMech HarpeBaroT 10 T€X Mop,
NoKa BaHWIMH He pactBopurcs. [locne pactBop cmemmBaroT ¢ 1000 r caxapHoil myApsl,
MPOCYIINBAKOT U MPOCEUBAIOT.

KonuyecTBO BaHMIMHA B KOHAUTEPCKUX M3JIENUAX HE TOJKHO TpeBbimath 0,5 %.

Munoans 00viKHOGeHHbITI PACTET B BHUJAE KyCTa WM JIEpEBLIAa C KPAaCHOBATHIMU
BeroukaMu. [lmox mpencraBisier coOOW KOXKHUCTYIO, MOKPBITYIO BOJOCKAMHU KOCTSHKY,
pPacTpECKUBAOIIASICS NpU co3peBaHUU. [I0BEpXHOCTB €ro riajakas Wik MOPILIHHHUCTASL.

Cnagkuii MUHJAJdb OTJIMYAETCS OT FOPHKOr0 OTCYTCTBMEM aMHUIIAIMHA, KOTOPBIA
CIIYXUT HOCHUTEJIEM THUIMYHOIO MHUHJIAJIBHOTO BKyca. Yaiie Bcero BbIPAIIUBAIOT TpPH
Pa3HOBHUIHOCTH MUHIAJIS:

1) roppkHil — CONEPXKUT TIJIIMKO3WJ AMUTHAINH, KOTOPBIM JIETKO pa3jaracrcs Ha
caxap, O€H3albJIerul M CHJIBHO SJOBUTHIM LHMAHUCTBIA Bogopona. IlosTomy He
PEKOMEHIyeTCsl YIOTPeOIsiTh TOPbKU MUHJAIbL 0€3 ero mpeaBapuTesbHON 00paboTKH, 1
BOOOIIE €ro HE PEeKOMEHAYEeTCsl eCcTh AeTsAM. [l peOeHka cMepTesibHas 10332 COCTABIISIET
10 munganun, ana B3pocioro — 50. B mporecce >kapeHbs, TPOKaJIMBaHUS U BapeHUs
LAAHUCTBIN BOJAOPOJ UCUE3AET;

2) cmagKuil — cO CIAaJKUM CEMEHEM U HE3HAUUTEIbHBIM COACPKAHUEM aAMUTIAJIMHA.
Ero npsHocTh 3HauuTeNbHO ciiadee. YoTpeOsercs npu KapeHbH pblObl, B 0COOEHHOCTH
dbopenu;

3) XpyIKHil € IJIOJaMH, WUMEIOIIMMH TOHKYIO M XPYIKYH CKOPJIYIy M CIAJKHe
cemeHa. CemMeHa MHUHJAANS CIAAKOrO M XPYIKOTO MOXHO €CTh 0€3 MpeaBapuTeIbHON
TETJIOBOM 00pabOTKH.

['opbkHil M ClIAIKW MUHAQIb WCIOJB3YIOT B Kauy€CTBE JIEKAPCTBA, B KOCMETHUKE,
NUTAaHUM M B KauecTBE MpPSHOCTU. B QapmareBTHUecKOil MPOMBIIUIEHHOCTH M3 HEro
BbIPa0aTHIBAIOTCSI TAJICHOBBI MPENapaThl.

3eneHble IUIOABI CIAAKOr0 MHUHAANS 3acajvBalOT WJIM 3aCaxapuBalOT B BAPCHBE.
3peibie ke Aapa IPUMEHSIOT B KOHAUTEPCKON MTPOMBIILIEHHOCTH.

['oppkuii ¥ craakuii MUHIANb YHOTPEOJSETCS B Pa3jiMYHbIX W3JIENUSAX U3 TecTa,
CAaIOCTSAX, IPU MPUTOTOBIIEHUU JIMKEPOB U OJIIOJ ¢ TOHKUM BKycoM. JKapeHbIil coJeHbIi
MUH/IAJIb XOPOILIO JOTMOJIHSAET HAMUTKH.
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M3 kMbIXa, KOTOPBIA OCTAEeTCs IMOCJIE OTKHMMA Macia U3 saep, TOTOBAT MYKY,
UCITIOJIB3YEMYIO JIJIsl TPUTOTOBJICHUS JIEKAPCTB U KOHAUTEPCKUX U3/IEIUH.

Ocmpazon, unu mapxyH, — MHOTOJIETHEE MPSHOE M JIEKAPCTBEHHOE PACTEHHE.
KynbTuBupyercs B OOJBUIMHCTBE €BpOIEWCKUX cTpaH. Kak MpsHOCTh M3BECTEH OYEHb
JaBHO. B KynuHapuu U MeauIMHE UCHOJIB3YIOT 3€J€Hb 3CTPAroHa, KOTOPYI0 COOMPAIOT B
Hayaye IBeTreHus pacteHus. CoOpaHHYIO 3€lieHb CBA3BIBAIOT B IMYYKU M CyIIaT MOJ]
HABECOM Ha CKBO3HSIKE.

3eneHp ACTparoHa COJEPKUT H(GUPHOE MAacio, COCTOsee B OCHOBHOM U3
3CTparoHa, TEPIEHOB, aibAeruja, JHUHAjalerara, (eilaHapeHa, a Takxke ITyOUIbHBIX
BEILECTB, TOPEYH, CMOJIBI U AP.

BuHa, B cocTaB KOTOpPBIX BXOAUT 3KCTPAKT TapXyHa (3CTpParoHa), CTUMYJIUPYIOT
paboTy NHIEBAPUTENHLHOTO TpPAaKTa, YCHUJIMBAIOT OOpa30BaHUE >KEIYJOYHOTO COKa U
NOBBIIIAIOT anNeTUT. B HapoaHON MEAMIIMHE 3CTPAarOH HCMOJIb3YIOT ISl MOBBIIICHUS
amnmneTuTa, a TakKe Mpu 3a00JIEBaHUSX CTEHOK COCY/IOB.

DcTtparoH 00ya1aeT ciiado MPSHBIM APOMATOM U TEPIIKUM OCTPHIM BKYCOM.

Denxenb 00bIKHOBEHHBILI— BHEIIIHE TIOX0XKE€Ee Ha TMHMH JYroBOM, MOIIHOE (10 2 M
BBICOTOM) JBYXJETHEE WJIM MHOTOJETHEE pAacTeHHWE CeMeWCTBAa 30HTUYHBIX. DeHXelb
BO3JIETBIBAIOT PaJM TUIOJOB CO CJAJKUM MIPSHBIM apOMaToOM, HAalOMUHAIOIIUM aHUC, U
CJIaIKOBAThIM, CIIETKa OCTPbIM BKYCOM. XapaKTEepHBII 3amax BbI3BaH COJIEPKAaHUEM B
pactenuun aHetosia U (enxona. [lmoawl comepxkar: 10 6 % »dupHoro macna, a0 12 %
KHUPHOTO Maclia, a Takke OeNKu, caxap H Jp.

[Tnoapl denxens UCMONB3YIOT B MPOU3BOJCTBE JIMKEPOB, KOHAUTEPCKUX H3IEIHM,
TJIaBHBIM 00Pa30M MEYEHbsI, IMPOTOB U ITyIUHTOB.

baovan o00OvikHOGeHnbIli — BEUHO3EIEHOE TPOMHUYECKoe JepeBo. B kauecTe
IPSIHOCTH HCIOJB3YIOT BBICYIIEHHBIE IJI0JBI. baapsiH comepkut 10 5—7 % apoMaTHOro
3(UPHOTrO Macia, OCHOBHBIM KOMIIOHEHTOM KOTOPOro siBisieTcsi aHeron. Kpome Hero,
3(UpHOE MACIIO COJEP>KUT TEPIIEHBI, CMOJIbI, TAHUH, caxap | Jip.

banpsiH oka3bIBae€T MPOTHUBOCIIA3MAaTHUYECKOE JIEUCTBHUE, a TAKKE YIydllaeT padoTy
KETyIKa.

Bxyc y OanpsHa npsiHbIM, ciankoBaTblid. Mcmonb3yeTcss mpu  IpOU3BOJICTBE
JIMKEPOB, MyHIIIa, TPOora U KOMIIOTOB U3 CJIMB, TPYII, sI0JIOK U aiiBbl. baibsiH BETUKOIETHO
JOTIONHSIET BKYC TecTa (B OCOOCHHOCTH TI€YEHBS), PAa3IUYHbIX (PYKTOBBIX CYIIOB,
My IUHTOB.

banpsn npekpacHo codeTaercsi ¢ UepHBIM nepieM, peHxenem, Kopuien, rBO3 KON
u umOupem. I[loaTromy ero MOXHO HCHOJIB30BaTh ISl MOJYUYECHUS DPA3NUYHBIX CMECEH,
KOTOpbIe N00aBisAlOTCA B ONf0Jla W3 CBUHUHBI W NTUIBL. HekoTopble IeHUTENU HE
o0xosTcs 6e3 100aBIeHUs MEMOTKH MOJIOTOTO OabsiHa B CIAIKUN KPEIKUHN Yai.

Kaxao-nopowox monay4aroT myTeM H3MEIbUEHUS M YaCTUYHOTO O0€3KHpHUBAHUS
Kakao-6000B. [lopomok coxepxur 14 % xupa, ero BIaKHOCTh — He Oonee 7,5 %,
oOnafaeT XapakTepHbIMH [UJIi Kakao BKycoM U apomaroM. llpumensiercs mnpu
NPUTOTOBJICHUH TECTA U KPEMOB.

Koghe namypanvuuiti monomsiii mony4daroT MyTeM OOKapuUBaHUS W W3MEIbUYCHUS
CEeMSIH Tponu4eckoro kodeitHoro aepena. BiaxHocTb — 7 %, KOJIMYECTBO PACTBOPUMBIX B
BOJI€ PKCTPaKTUBHBIX BemiecTB — 20—-30 %. OH npuaaeT koelHbI BKYC KpeMaM U TeCTy.
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Conv nosapennas ynydlllaeT BKYCOBBbIE KauecTBa u3nenuil. IIpeacrasnser coboit
KPUCTAJUIMYECKAM XJIOPUCTBIM HATPUM, PACTBOPUMBIM B BOAE. XPaHAT COJb IIPHU
OTHOCUTENBHOUN BIaxXHOCTH 75 %. Ilepen ynmoTpeOjeHUEM ee MPOCEUBAIOT Yepe3 CHUTO.
Conp B KpucCTaulaX MOPEABApPUTENBHO PACTBOPSIOT M MPOLEKHUBAIOT YEpPE3 CUTO C
sueiikamu tuametpom 0,5 mm.

IIpaBuia UCIOJIL30BAHMS CHIEHUH. YK€ HE OJHO THICSIYEIIETHUE JIFOAU UCIIOIb3YIOT
TpaBbl U KOPEHbBS, CYILIEHbIE TUIOJbI U TEPThIE OPEXU KaK MPUIPABBI K MSACHBIM, PHIOHBIM U
OBOIIHBIM OtoiaM. OHU TTOMOTAIOT Pa3HOOOPA3UTh BKYCOBYIO TaMMYy M BEChMa TOJIC3HBI
JUTSL 310POBBsI. MUKPOIJIEMEHTHI, COAEpPKANTUEcs B CIEIUAX, OJarompusTHO BIUSIOT HA
mpolecc muieBapeHus. DQUPHBIE Maciia TUMbsSHA, (eHxens, mandes, YeCHOKa u
TBO3JIUKH 00JIaIal0T CHJIBHBIM JAC3UH(DHUITUPYIONUM JEHCTBUEM.

MHorue npsitHOCTH, TAKHE KaK MakK, KOpUIA, TBO3AMKA, aHUC, KAPAAMOH, IEMCTBYIOT
Ha JroAei Bo3Oyxmawoome. Ux mo Tpagumuu A00aBISIIOT B POKICCTBEHCKUE MUPOTH U
MIEYEHbE. DTU MPSHOCTU COAEPKAT BEUIECTBA, CHIKAIOIIME YCTAJOCTh M MOBBIIIAKOLINE
TOHYC, YTO OCOOEHHO Ba)XKHO 3MMOM, KOTJIa MHOTHE JIOAU MOJBEPKEHBI JAEIPECCUBHBIM
HAacCTpOeHUsIM. Takue COCTOSIHUSI OOYCIIOBJIMBAIOTCS HEAOCTATKOM TeIjla U CBETa —
BAKHBIMHU CTUMYJISITOPAMH HACTPOCHMUSI.

EcTh cBOM 0COOCHHOCTH M MpU XpaHEHUU crienuid. YeM OHM MEHbIlIe U3MENIbYEHBI,
TEM JIy4llle COXPAHIETCSA UX apoMar. B cyxom, TEMHOM, XOpOILIO MPOBETPUBAEMOM MECTE
NPSHOCTA MOTYT XPAHUTHCS OT JIBYX JO ISATH JIET. MI3MeNbUeHHbIE CIIEIUU TEPSIOT CBOIO
MMUKAHTHOCTh Y€ [0 HCTEYEHUM HECKOJbKUX Heaenb. [loatomy pexomenayercs
W3MeNIbuaTh CICIUA HEMOCPEACTBEHHO mepesn ymorpedienueM. [[ns atoro cremyer
MIPUMEHATh METAUIMYECKUE UM KEPAMUYECKHUE CTYIIKU U PYYHBIE MEJIbHULIBL.

CuHTeTHYECKHE aPOMATH3ATOPbI

Bunoepaonvie suna u xombsx NPUMEHSIOTCSA JUIsl apOMaTU3AlMM KPEMOB, Kelle U
nmpoMouek. HMcronp3yrOT BHHA CTOJIOBBIE, KpPEIUICHBIC, apOMaTHU3UpOBaHHbIC. BuHa
JIOJKHBI UIMETh CBOMCTBEHHBIE UM apOMarT, BKyC U IIBET. He momyckaeTcs Hanuuue ocaika
WM MYTH, TTOCTOPOHHETO MPHUBKYyca W 3amaxa. [Ipu 103upoBKe HEOOXOIUMO YUHUTHIBATH
KPENOCTh BUHA.

AcceHyuu — pacTBOPBI CMECe HaTypalibHbIX M CUHTETUYE CKUX AYLIMCTHIX BEIIECTB
B Boae wm cnupre. OHu 00mamalT CWIbHBIM apoMaroM. Ha KOHAMTEpCKUX
NPEANPUATUAX NPUMEHSIOT pPOMOBYIO, BAHWUJBHYIO, JIMMOHHYIO, Aall€JIbCHHOBYIO,
MUHJAIbHYI0, MYHIIEBYIO M JPYTUE 3CCEHIMH. XPAaHAT B CTEKISHHBIX OyThUIKaX ¢
OPUTEPTHIMU MPOOKAMU B KOpP3MHAX WIIM AIIMKAX C OMNUIKAMH B MPOXJAJHOM TEMHOM
MTOMEILECHUH.

DCCEHIMH TMOCTYMAKT OAHO-, JIBy— W YETBIPEXKPATHOM KOHIEHTpauuu. B
peuentypax JaeTrcss HOpMa pacxoja 3CCEHUMU OJHOKPAaTHOM KOHIEHTpauuu. Ecin
UCIIOJIB3yeTCsl O0Jiee KOHIEHTPUPOBAHHASI ICCEHIUS, TO HOPMY YMEHBINIAIOT B 2 WIH
4 paza. Ecnu B peuentype ykasaHa OIpPEAENIEHHAs 3CCEHUHUs, TO 3aMEHSTh €€ JIpYyrou
HEJIb34.

BBOIAT 3cCEeHIIMM B KPEMBI, TECTO U CUPOIIBI TOJIBKO B OXJIAKIEHHOM BUJIE.

BkycoBble TpPOAYKTHI YyIIy4IIAlOT BKYC TOTOBBIX W3JIE€NIHM, a HEKOTOPHIE
MPEIOXPAHAIOT OT 3aCaxapuBaHUsl (KUCIOTHI).
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Tuwesvie kucromol:

1. BuHHOKaMeHHas KMCJIOTa MOJYy4aeTcsl U3 OTXOJ0B BUHOAEIUS MIPU U3TOTOBICHUH
BUHOTPAJIHBIX BUH, UMEET BUJI OECIBETHBIX KPUCTAIJIOB WJIM MTOPOILIKA.

BuHHOKaMEHHYIO KHCIIOTY CIEIYET PACTBOPATH B BOJAE IIPU COOTHoUIEHUH 1:1, T. e.
Ha 100 r xucnorel HyxkHO B3ATh 100 r ropstuerr Bonbl (70-80 °C). Ilpu um3roroBieHuu
KOHJIUTEPCKUX M3JIETUNA JO3UPOBKA PACTBOPEHHOM KHCIOTHI, YKa3aHHas B pacKIagKax
cOOpHUKA pelenTyp, YBEIUUMBAETCA BBOE, T. €. BMECTO 2 I' KUCIOThI HEOOXOJUMO B3STh
4 T pactBoOpa.

2. JIuMOHHYIO KHCJIOTY MOJYy4aloT MyTeM COpaXKWBaHHS caxapa TPUOKOM WIH
BBIJICJICHUEM U3 JIMMOHA. BHENIHUI BUJ, UCIIOIH30BAHUE U XPAHEHUE JTUMOHHON KUCIOTHI
TE XK€, YTO 1 BHHHOKAMEHHOM.

3. MosoyHasi KHCJIOTa TOJIy4aeTCsl COpaKMBAHHEM YTIIEBOACOIEPIKAIIETO ChIPhS
(caxapa, Kpaxmajga, MeEIacchl) MOJIOYHOKHUCIBIMUA OakTepusiMu. BrImyckaeTcs B
pactBopeHHOM Buae 40 u 70 %-i1 KOHUEHTpalMU WM B BHUIE MAacThl. Bo BKycOBOM
OTHOILIEHUH 3Ta KUCJIOTa XYX€ JMMOHHOM M BUHHOKaMEHHOH. MoiioyHas kucnora 1-ro
copTa 0OBIYHO OeCIBETHAs UK CIa00-KeNTas, 2-T0 — KeNTasi WK CBETI0-KOpUYHeBas, 3-
ro copTa — JKeJTas WId TeMHO-KOpu4YHeBas. PacTBOp MOJOYHON KHUCIIOTHI JAOHKEH OBITh
0e3 MyTH U OcajKa.

4. YKcycHas KUCJIOTa Bblltyckaercs 3-, 6— u 8 %-i koHueHTpauuu. [Ipu no3uposke
B pELENTypax CIEAyeT YYHMTBIBaTh KPEMOCTh pPACTBOPA YKCYCHOW KHUCJIOTBI U MEpe.
WCIIOJIb30BaHUEM PA3BOAUTH BOJOM.

Tema 10. Boaa B nuieBbIX NPOAYKTAX

10.1 3nayenue BJIaru B NUIIEBBIX MPOAYKTAX
10.2 CBoGoanasi M cBsi3aHHas BJara B MPOJYKTax
10.3. MeToabl onpeaeieHUsI BJAKHOCTU B MUIIEBBIX MPOIYKTAX

10.1 3HayeHue BJIaru B MUIEBBIX MPOAYKTAX

Boga — BaxHas cocraBisiomas NHINIEBBIX MNpoaykTtoB. OHa He sBIsSETCS
NUTATEIFHBIM BEIIECTBOM, HO BOJa JKM3HEHHO HeoOXoauMa Kak CTaOWiIu3aTop
TEMITepaTyphl Teja, MePEHOCUMK MUTATEIhHBIX BEIIECTB, PEAreHT W PEaKI[MOHHAS cpeaa
BO MHOTHX OMOXMMHYECKHX MPEBpAIIEHUAX, cTadmimm3aTop OuomosmMepoB. bmaromaps
bu3YeCKOMyY B3aMMOJICHCTBUIO ¢ OeTKaMu, TOJMcaxapuiaMu, JIUIAIAMA, COJSIMU BOJIa
BHOCUT OOJBINONW BKJIAaJ B TEKCTYpy MHIIEBBIX NPOAYKTOB. Boma mpucyTcTByeT B
PACTUTENBHBIX U )KHBOTHBIX MPOAYKTaX KaK KICTOYHBIA U BHEKJICTOUYHBIN KOMITOHEHT, KaK
JTUCTIEPTUPYIONIAasl Cpela W pacTBOPUTETh, BIMSET HA KOHCHUCTEHIIUIO, CTPYKTYpY,
BHEITHHUIA BHJI, YCTOMYNBOCTH MPOIYKTA MPU XPAHEHUH.

Copep:xaHue BIIard B HEKOTOPBIX MPOAYKTaX:

- MsICO 65-75 %
- GPYKTHI ¥ OBOIIH 70-90 %
- xJ1€0 35 %

- 3¢pHO, MyKa 12-15 %
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- CBIp 37 %

- MOJIOKO 87 %

- IIMBO, COKU, HAIUTKH  87-95 %

MHorue mpoayKThl coAep)kKaT OOJbIIIOE KOJMYECTBO BJarv, 4YTO OTPHUIIATEIIBHO
CKa3bIBA€TCs HAa CTAOUJILHOCTH MPU XpaHEeHHH. Tak Kak BojJa HEMOCPEACTBEHHO Y4acCTBYET
B THJIPOJMTHYECKHX Tpolleccax, €€ yJaJeHue, CBSA3bIBAHWE 3a CUET YBEIMYCHUS
COJICp)KaHMSl COJIM, caxapa IMPUBOJIUT K 3aMEJJICHUIO U Jake K MPEKPaIIeHUI0 MHOTHUX
peaknuii, MHTHOUPYET POCT MUKPOOPTaHWU3MOB. Bce 3TO CcmOCOOCTBYET yIIWHEHUIO
CPOKOB XpaHEHUsI MPOYKTOB.

10.2 CBoOoaHasi ¥ CBI3aHHAA BJara B POAYyKTax

ObecrieueHne YCTOMYMBOCTH TPU XPaHEHUU MPOAYKTOB ONPEIENSICTCS B OONBIION
Mepe COOTHOIIIEHHEM CBOOOTHOM M CBSI3aHHOMW BIIATH.

Ceo0600nasn enaza — HSTO Bjlara HE CBS3aHHAS TOJUMEPOM W JOCTyIHAs IS
POTEKaHUsI OMOXUMHYECKUX, MUKPOOHOJIOTHYECKIX, XUMUYECKUX MTPOIIECCOB.

CBoOogHas Biara sIBISETCS HEMPEPHIBHOM Cpenoil, B KOTOPOW PAacTBOPECHBI
KOMIIOHEHTHI THIIU: OPraHWYECKHWE KHUCIOThI, MHHEpAIbHBIC BEIIECTBA, YTJICBOJIHI,
apomaTHueckue BemiecTBa. KomudecTBO CBOOOTHONW BOJIBI MOMKHO 3HAYUTEIHHO
YMEHBIIUTh BHICYIITUBAHUEM, 3aMOPAKUBAHUEM, CTYIIICHUEM.

Ceazannasa enaca — 5TO AacCOUMUPOBAHHAs BOJA, MPOYHO CBsI3aHHAs  C
KOMITIOHEHTAMH THIMA — OEJIKaMH, YIJIEBOJaMH, JIUMMHIAMHA 33 CYET XUMUYECKUX H
dbusnaeckux cBs3edt. [lo dopme CBsI3M C KOMIOHEHTaMH THUIUM U MO Mepe YObIBaHUS
DHEPTUU CBSI3M JICIUTCS HA TPU TPYIIbBI; XHUMHYECKYIO, (DM3HKO-XMMHYECKYVI0O U
MEXAHMYECKYIO CBS3b.

Brnara xumudeckn cBsi3aHHas BXOAHT B COCTAaB CyXHX BEIECTB, HAIPUMEDP B 3epHE
3TO BOAA KPUCTAJUIOTUAPATOB ToJUcaxapuaoB (kpaxmana u ap.). Ona oOnamaer
HauOObIIIEeH PHEPTHel CBA3HM, OYECHb MPOYHA, pa3pyliaeTcs ¢ OONBIIUM TPYAOM U TPHU
BBICOKHX TeMIIepaTypax.

Du3uko-xumuueckasn 61aza oOpa3yercsi B pe3ysbTaTe MPUTSHKEHUS JUIOICH BOJIBI
MOJIIPHBIMU TPYIITUPOBKAMH MOJIEKYJ Oenka, TunuaoB. Takas Bojga oOpa3yeT ruapaTHYO
000JI0YKY BOKPYT THAPOQPIIBHBIX Tpynm Oenka U JTUnuaoB. OU3NKO-XUMUYECKasl CBS3b
OKa3bIBACT BJIMSHUE HAa CTAOMIBLHOCTh OCIKOBBIX WM JIMIHIHBIX CUCTEM B TPOIYKTaX.
Ou3nKo-XxMMUYECKasi Biara He 3aMmep3aeT npu Hu3kux Ttemieparypax (-40°C), He
pacTBOpaeT HyTPUEHTHI MPOIYKTA, MOUYTH HE yAAIICTCS U3 MPOIYKTa MPH BHICYIIMBAHUH,
HEJIOCTYITHA MUKPOOPTaHU3MaM.

Mexanuuecku ceéaszannasa eénaza - 5TO Biara, yAepXKuBaeMmas B KamwULsIpax U
MATPUYHBIX CTPYKTypaxX COCTAaBHBIX YAaCTed TMPOAYKTA. DBOJBIIMHCTBO MHIIEBHIX
IPOAYKTOB MMEET JIOBOJILHO OOJBIION TUAMETP KaNMIISIPOB M TUIOXO YACPKUBACT TAKYHO
Biary. Boma ynmepkuBaeTcss MaKpOMOJEKYISPHBIMH MATpPUIIAMH TaKUX CTPYKTYp Kak
NEKTHH, Kpaxmal, OeloK. DTa BOJa yIep)KHUBAaeTCA 3a CYET BOJOPOJHBIX CBS3EH, HE
BBIJICTISICTCS] M3 MHUIIEBOTO MPOIYKTa, HO B HEKOTOPHIX TEXHOJOTHYECKUX IMPOIleccax OHa
BeleT cebs Kak cBoOOmHAas Boja. Ee MOXHO YOamWTh BBICYIIMBAHUEM, MOYKHO
3aMOpPO3HTh. JTa BOAA BIHMSIET HAa COXPAHHOCTh Trejeo0pa3HBIX MPOAYKTOB, HAIpPHUMED,
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noTepss TakoW (U3WYECKU CBSI3AHHOW BOJBI (CHHEPE3WC) TMPUBOAUT K PE3KOMY
YXYALICHUIO Ka4yeCTBa.

M3naBHa OBLIO 3aMEYEHO, YTO MPOAYKTHI C OJIMHAKOBBIM COJIEpP>KaHHUEM BJIaru Io-
pazHomy noptarca. Okaszanoch, 4YTO OOJBIIOE 3HAYEHUE HUMEET TO, HACKOJIBKO
accolMMpOBaHa (CBA3aHa) BOJA C KOMIIOHEHTAaMHU IIPOAYyKTa. YeM cuibHEee CBsA3aHa BOJA,
TEM OHa MEHEE CIOCOOHAa y4yacTBOBaTh B THAPOJIIMTUYECKUX M JPYruX IpoLeccax,
pa3pyLIAIONINX U MOPTAIINX IPOIAKYT.

B cBsi3u ¢ 3TUM OBLIO BBEJEHO MOHATHE AKTUBHOCTH BOJIBI.

AKTHBHOCTb BO/bI (aAW)- 3TO OTHOUIEHUE JABJIEHUS MAapOB BOABI HAJl MPOJTYKTOM
(Pw) x maBnenuto napoB Haja uuctor Boaou (Po) mpu Toit xe temmneparype. To ectb aw =
Pw/Po. AKTHUBHOCTH BOJABI paBHA OTHOCUTEIbHOW BIAXXHOCTH B COCTOSIHUM PAaBHOBECHS
(y) mpu KOTOpOH MPOAYKT HE BIMTHIBAET BJAary M HE TepseT ee B armocdepy,
YMEHBILIEHHOU B CTO pa3, TO €CTh aKTUBHOCTDH BOBI ornpeaensercs no ¢popmysne 9.1:

aw = /100, (9.1)

['me: aw — akTUBHOCTH BOJIBI B TPOYKTE,
Y — oTHOCHTENBHAS BIIAXKHOCTH,
100 - xoappunreHT

3HaveHNE aKTUBHOCTH BOJIBI (aW) B MUIIEBBIX poaykTax: ¢pyktsl 0,97, x1e6 0,95,
Myka, 3epHo 0,80, caxap 0,1, msico 0,97.

10.3 MeToasb! onpeesieHUs BJIard B MUIIEBBIX MPOIYKTAX

Ha mnumeBbix mpeanpusTusx OObBIYHO KOHTPOJUPYETCS MaccoBas JOJsS BIard B
ChIPbE T MPOAYKTAX, HE3aBUCUMO OT ()OPMBI €€ CBSI3U, TO €CTh ONPEACIISIETCS BIAXKHOCTb.
BrnaxxHocTh BbIpakaeTcsi B mpolieHTax. [Ipu ompenesieHHH BIaXKHOCTH 4Yallle BCETO
HCIIOJB3YIOT TEPMOTPABUMETPUUYECKUI METO U pePPaKTOMETPUUECKUN METO/I.

TepMorpaBuMeTpuYecKnid MeTOX ONpe/eTeHUs BIAXHOCTH OCHOBAH Ha yIAJICHUU
BJIaTM W3 TPOJYKTa MYTEM BBICYIIMBAHHUS 0 TMOCTOSIHHOM (HEU3MEHSIONIEHCS Mpu
JadbHEUIIeH CyIIKe) BIaKHOCTU. HaBecKy B3BEIIMBAIOT /10 CYIIKH M IOCJE MOJy4YeHUs
cyxoro ocrarka. Ilo yObuIM Macchl ONpeneNsioT Bjary, BbIpaxas ee B mporeHTax. K
TEPMOTPABUMETPUUECKUM METOJIaM OTHOCSAT METOJbl BBICYIIMBAHUSA 1O TOCTOSHHOU
maccel mpu 105 °C, skcmpecc-MeTo[ BBICYIIMBaHUS Ha mnpuoope YUYmxoBol (MeTonq
BHUUXII-BY).

Pedpaxkromerpuueckoe ompenejieHHe BJIAKHOCTH OCHOBAaHO Ha OIpPEICICHUU
CyXHX BEMIECTB B OOBEKTE IO TOKA3ATEN0 MPEIOMIICHUS, U3MEPSIEMOMY C TOMOIIBIO
pedpakromeTpa. Bla)XHOCTh pacCUMTHIBAETCS TO PA3HOCTH MAacChl aAHAJIM3UPYEMOTO
BEIlIECTBA W JIOJIU B Hel cyxux BemiecTB. Hamumep, eciau nmuBHOE cycio coaepkut 11 %
CyXHuX BEIIECTB, TO Biarku B Hem coaepxutcs: 100 — 11 = 89 %. Itor Meron mpocr,
y100€H, OBICTPO BBIMOJHAECTCS U XOPOIIIO BOCIIPOU3BOIUTCS.

[lepeuncieHHBIMU METOJIAMH OIPECIISIETCS HE BCS BJIara MpoJIyKTOB, a CBOOO HAs
¥ He3HAYUTEIbHAs YacTh CBA3aHHOMW ByIard. [{j1s OTHOTO omnpeiesieHHs BJaru IPUMEHSIIOT
CIEAYIOIINE METOJIbI:
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- nuddepeHIHAIBHON CKAHMPYIOLIel KaJopuMeTpuu (ONpenensercs pa3HMIa
MEXTy OOIlIel U 3aMep3arolel Uik CBSI3aHHOM BOJION);

- MeTO/1 S1/IEPHO-MATHUTHOIO pe30HaHca (ONPeaesIeTCs IBE JUHUU: CBOOOHOU U
CBSI3aHHOM BJIard, B CIEKTPE SIAEPHO-MArHUTHOTO PE30HAHCA):

- JIMIJIEKTPUYeCKHe MeTOAbl (ONpenensaeTcs pa3HUla AUIJIEKTPUYECKOU
MIPOHUIIAEMOCTH CBOOOTHOM U CBSI3aHHOM BOJIbI);

- METO/1 U3MEPEHHUsI TeMJI0eMKOCTH (TETIOEMKOCTh CBOOOHOM BObI 3HAYUTEIHLHO
MIPEBBIIIAET TEIUIOEMKOCTh CBSI3AHHOM BOJIBI).

Bonpocs! Aj1s1 CaMONIOATOTOBKH IO IUCHHUILINHE
Xumust
Pa3znen 1. XuMn4yeckuii COCTaB MUIEBOI0 ChIPbS MPOAYKTOB, €ro TEXHOJIOTHYecKoe
3HAYeHHe.

Knaccuduxarus u ctpoeHue 0eKoB.

depMeHTATUBHBIE MTPEBPAIICHUS OEITKOB.
HedepmentatuBHbie mpeBpanieHus 0eaKkoB.

[TumeBas IeHHOCTH OEJIKOB.

3HaueHue 0eIKOB B MPOU3BOACTBE MUIIEBBIX TPOTYKTOB.
Knaccudukanus u ctpoeHue yrieBooB.

Crpoenue u pepMEHTATUBHBIA THAPOIN3 Kpaxmaa.
Crpoenue u pepMEHTATUBHBIN TUAPOIN3 HEKPAXMATHHBIX TIOJIMCAXAPHUJIOB.
. IIumeBas IEHHOCTh YTJIE€BOIOB.

10 BoccranasnnBaromuye 1 HEBOCCTaHABIMBAIOIINE AUCAXAPUIBI.
11.bpoxeHue u npIXxaHue.

12.IIpeBpaieHus caxaposbl.

13.3HayeHue yrieBo0B B MPOU3BOJICTBE MUIIEBBIX MPOIYKTOB.
14.Knaccudukaius u CTpOSHUE JTUITHIOB.

15.Kakue BeliecTBa OTHOCAT K HNUILEBLIM 100aBKaM.

16.1leau BHECEHMS MUIIEBBIX JOOABOK.

17 IlpeBpaiieHus TUIUAO0B: TUIPOIU3, THAPUPOBAHUE, OKUCIICHHE.
18.1lytu nmpeaoTBpallieHus: OKUCIEHUS JTUMUI0B.

19.IInmeBast HEHHOCTH JIMITHIOB.

20.Posp MUHEpaNbHBIX BELIECTB B OPraHU3ME YEJIOBEKA.

21. CytouHoe noTpebiieHne MUHEPaIbHBIX BEIIECTB.
22.1TunieBble KICTOYHUKN MUHEPAJIbHBIX BEIIECTB.
23.Knaccugukanys BUTAMUHOB.

24.Posib BUTAMHHOB B OPTaHU3ME YEJIOBEKA.

25.CyTtouHoe noTped1eHne BUTAMUHOB.

26.11umesrle ICTOYHUKYA BUTAMUHOB.

27 .11umeBrsle KUCIOTEIL.

28.Knaccudukamus hepMeHTOB.

29.Ponb runponutiyeckux (PepMEHTOB B MUIIEBBIX TPOU3BOACTBAX
30.. CBoOoaHas U CBsi3aHHAs Bjara B MUILEBBIX MPOAYKTAX.

31. AKTUBHOCTb BOJIbl U CTAOMJIBHOCTD MUIIEBBIX MTPOIYKTOB.

XTI H DD =
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32.PoJib apOMaTHUYECKUX BEIIECTB B MUILEBBIX MTPOIYKTAX.
33.Knaccudukarus apoMaTHUECKUX BEIIECTB.

JlabopaTopHbie padoThI

JlaGopaTopHas padora
Jducunnianna: Xumusi
Tema 1.1 BeakoBble BelliecTBa.

HaumenoBanue padorbl: OnpeaesieHne MOJOYHOT0 0eJIKa B MOJIOKE.

Heas padoTel: OcBOCHNE METOUKH ONpEeSICeHUs OEIKOB U Ka3erHa.

Bpems:2 yaca.

IIpuGopbl m peakTUBBI: KOJIOBI WU cTakaHbl BMecTUMOCThIO 100-200Mi1, mUMETKH Ha
20mu1, SMi, 1M1 TUTpOBaIbHBIN npubop miK O6ropetku Ha 25 mut; 0,1H pactBop NaOH, 1%
pactBop (peHonpTanenna (cnuptoBoit), 36-40% pactBop hopmannHa.

Teopernueckasi 4acTb

CymHocTh MeTo/a. benku B3auMOAECHCTBYIOT C (JOPMAIMHOM, B PE3YJbTATE YErO MOJIydaeTCs
METHJIMPOBAHHBIIN OENOK:

COOH COOH COOH COOH
R +CH,O + R - R R + H,O

NH, NH, NH - CH, - NH
dopmanuH CBSI3bIBAIOT aMUHOTPYMIHBI Oelika, KUCIOTHBIE CBOMCTBa Oellka W pacTBOpa B
LEJIOM MOBBIIIAETCA U MOSABISIETCS BO3MOYXHOCTH JOIOJIHUTEIBHO THUTPOBATh PAacTBOP
HIEJIOYBIO.

OT xonuyecTBa BEICBOOOIMBIIUXCS TPYII O€NKa, a CIE0BATEILHO U OT COJIEPIKAHUS
Oenmka 3aBUCHUT KOJIMYECTBO INEJIOYM, MOIIEAIIeH Ha BTOpoe TuTpoBaHue. [lo aTomy
KOJIMYECTBY ILIEJIOYH, MOIIE/IIEH Ha BTOPOE TUTPOBAHKE OTPEAEIsieM KOIHMUECTBO OeKa B
MOJIOKE.

Xoa paéoTbi

OnbiT Ne 10npeneneHue MaccoBOil 10J1M 0elka W MACCOBOM [10JIM Ka3eMHA B
MOJIOKe MeTOoA0M (GOPMOJIBLHOT0 TUTPOBAHHUA

B xon6y na 100-200Mn1 otmeputh nunetkoil 20mia moioka, Ao6aButh 10 kamenb
dbenondrasienra W TUTPOBATh IIEJIOYBIOD JO CJIa00-PO30BOTO OKpAIlTWBAaHUS, HE
MCYE3al0NIero npu B30anTeiBaHUM. Pe3ynbTaT 3anuceiBaiot. B 3Ty ke kondy mobasmsioT 4
MJI pactBopa (opmanuHa (HeWTpanuzoBaHHOro mno (enondranenny). Crnabo-po3oBas
OKpacka HMCUYE3HET, TOrJa BTOPUYHO TUTPYIOT IIEIOYbIO JO TOSIBICHHS CIab0-pO30BOM
okpackud. KonnuecTBo mnomienmeid Ha BTOpPOE€ THUTPOBAHUE IIEJIOYM YMHOXAIOT Ha
koapurent 0,959 u nonydaroT coaep;kuMoe Oeka B MOJIOKe B %. A JJIsl onpeeneHus
Ka3enHa, KOJMYECTBO TONIEeAIEH HAa BTOpPOE THUTPOBAHWE ILEJOYM, YMHOXAIOT Ha
ko3 dunuent 0,75.

Otuer o padore.

1. PaccumTaTh MaccoByro 00 Oelika B MOJIOKE.
2. PaccuuTaTh MaccoBYIO IO Ka3€HMHA B MOJIOKE.
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3. CpenaTh BBIBOJ O KA4ECTBE MOJIOKA.
KoHTpoJibHBIE BONIPOCHI
B dem coctout cynHoCTh onpeseneHus: 0einKa B MOJIOKe?
KakoBo conepkanue 6enka B MOJIOKE?
3. Kakoi# nuHauKaTop UCTOIB3YIOT 4151 JOPMOJIBHOTO TUTPOBAHUS?

N =

JlabopaTtopHast paboTa Ne2
Jducunniauna: Xumusi
Tema 1.2 JIunuabl.

HaumenoBanue padorbi: H3ydyenue cBoiicTB JgunuaoB Ileabr  padorhi:
DKCIEPUMEHTANIBHO U3YYUTh CBOMCTBA TBEPABIX U KUJKUX KUPOB.

Bpems:2 yaca.

IIpuGopsl 1 peakTUuBBI: OACOJHEYHOE MACIIO, ATHIIOBBIA ciupt, 5% NaOH, 5%
Na,CO3;, pacTBOp MbIJIa, pacTBOp Oelika, cMech ciupTta ¢ 0enzosioM (1:1), penondraneus,
0,1H. runpoxcun kanus, 10% Na,COs, 2% pactBop KMnOy, TBepabiii xup, 15%
cnupToBoii pactBop NaOH, xnopua Hatpus, BoAsiHas OaHsl.

Xon padoThI:

OmnbiT 1. OMyabrupoBanue ;KMpoOB U MaceJl.

B nate npoOupoK BHOCAT 10 2-3 KAy MOJCOTHEYHOTO Maciia, 3aTeM J100aBIISIOT B
NEPBYIO NPOOUPKY 3 M1 BOJibI, BO BTOpYIO — 3 Mi1 5% NaOH, B Tpetbro — 3 mi1 5%
pactBopa Na,COs, B 4eTBEpTYIO — 3 MJI paCTBOpPa MBI, B MATYIO — 3 MJI pacTBopa OeJika.
CopepkrMoe Bcex NpOOMPOK SHEPTUYHO BCTPSXHUBAIOT, IPOUCXOAUT 00pa30oBaHUe
smynbcuid. [IpoOupku cTaBsT B IITAaTUB HA 3-5 MUH, MTOCJI€ YETO OTMEYAIOT, B KAKHX
npoOupkax oOpa3zoBajgach yCTOMUMBAs SMYJIbCHUS U B KAKMX — HEYCTONYMBas (IIPOU30IILIO0
paccioeHue, MPUBOSIIEE K MOSIBICHUIO CJIOS MbUIA Ha MOBEPXHOCTU KUAKOCTH).

OnbIT 2. OnpenesieHne KMCJIOTHOTO YUCJIA MACa.

B xonunueckoit kosioe eMKkocThio 50 MI1 pacTBOPAIOT 2 T' paCTUTEIBHOTO Macia B
cMmecu criupTa ¢ 6en3osom (1:1) u mpubaBIsIIOT 2 KA CIIMPTOBOTO pacTBOpa
¢denondranenna. K pactBopy macia mo KarisM IpH BCTPSAXUBAHUH JOOABISIOT U3
oropetku 0,1H. pacTBOp ruapokcuaa Kamus 10 HOsIBIEHUS OJIeTHO-PO30BOI OKPACKH, HE
MCYE3a0IIeH 1ocie B30aNThIBaHUS.

OmnbiT 3. B3anMopeiicTBHe PaCTUTEIBLHOI0 MAaCJia ¢ BOAHBIM PacTBOPOM
nepmanranara kaiaus (peakuus E.E. Baruepa).

B npo6upky nanusatot npumepso 0,5 mi nmoxconnedHoro macia, 1 ma 10% pactBopa
Na,CO; u 1 mi1 2% pactBopa KMnQO,4. DHEpruyHO BCTPSAXUBAIOT COACPKUMOE MPOOHUPKH.
duoneroBas okpacka KMnO4 ucuesaer.

OnbiT 4. OMBbLIEHHE )KUPA CHUPTOBBLIM pactBopom NaOH.

B xonunueckyo koa0y emkoctbio 50-100 M momemaroT 1,5 — 2 T TBEpAOTO XUpa U
npuiuBaioT 6 mi ciuproBoro pactsopa NaOH. KonOy 3akpeiBatoT npo0Oxoii ¢
BO3IYIIHBIM XOJIOAUJILHUKOM, ITEPEMENIUBAIOT PEAKIIMOHHYIO CMECh M HarpeBaroT KOJ0y
B BOo/siHOM Oane mpu BeTtpsixuBaHuu B TedeHue 10-12 mun (T= 80 °C BoasHoi# O6ann). s
onpeereHus] KOHIA PeaKUMy HECKOJBKO Kameslb TUAPOIN3aTa BBUIMBAIOT B 2-3 M
ropsiyeil TUCTUUTMPOBAHHON BOJIBI: €CIIM THIPOJIN3AT PaCTBOPSETCS MOJIHOCTHIO, 0€3
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BBIJICJICHHS Kalelb )KUPa, TO PEAKLUIO MOYKHO CUATATh 3aKOHYEHHOM. [Tociie okoHuaHus
OMBUIEHUS U3 TUAPOIU3aTa BHICATIMBAIOT MBLIO OOABIEHUEM 6-7 MJI TOPSYETO
HACBIIIEHHOT'O PAaCTBOPa XJIOpUAA HATpus. Bhijenstomnieecss MbUIO BCIUIBIBET, 00pa3ys Ha
MOBEPXHOCTH pacTBopa cioi. [locie oTcTanBanus cMech OXJIAXKIAIOT XOJOAHOM BOJOM,
3aTBEPJICBILEE MBLIO OTAEIISIOT.
OTuer 0 padoTe
Kakue peakiiuu mpoTekaroT B Mpoliecce TUTPOBAHUS Macia TUIPOKCUAOM Kaiusi?
2. Hanummre ypaBHEHUE peaKUUU AUNAITBMUTOOJIENHA C IEPMAaHTaHATOM Kajus B
BOJHOM cpezie u nmoadepute KodhPUImeHTsl.
3. Hanuumunre ypaBHEHUE peaKUUU OMBLIEHUS TPUCTEAPUHA TUAPOKCHIOM
HaTpusi.HazoBHUTE MPOYKTHI peakuu.
KoHTposbHBIE BONPOCHI.
1. Kakwe BemecTBa Ha3pIBAIOTCS JKUPAMU U MPU MOMOIIH KaKUX METOJIOB YUYEHbIE
OTPENIETNINA UX COCTaB?
2. Uem oTnauyaroTcs TBEpAbIE KUPHI OT KuAkuXx? N300pa3ure CTpyKTYpHYIO GOpMYyITy
KapOOHOBOM KHMCIIOThI, KOTOPAasi BXOJUT B COCTAB PACTUTEIBHBIX Macedl.

[E—

JlaGopaTopHasi padora Ne3
Jducunnianna: Xumusi
Tema: 1.3 YrieBoabt
HanmenoBanue padorsl M3yueHue cBOWCTB yriieBo10B.
Heab: DxcriepuMeHTaNbHO HA TPUMEPE IIIFOKO3bI U3YYUTh CBOMCTBA MOHOCAXapHUIOB.
Bpems: 2 yaca
IIpuGopsl U peakTUBBI: IJ1I0K032a (0€3B.), 1% pacTBOp IIOKO3bI, 1% pacTBOp HPYKTO3HI,
10 u 20% pacTBOpHI IITHOKO3HI, atletat HaTpus (0e3B.), ykcycHbll anbrenpui, 10% NaOH,
5% CuSQ,, n3BEeCTKOBOE MOJIOKO, TEPMOMETp, BOJsiHAsI OaHs, (UIbTpOBaJibHas Oymara,
BOPOHKH.
Teopernueckasi 4acTb

VYrieBogaMu Ha3bIBAIOTCS MOJUOKCHAIBACTHIBI M TOJUOKCHUKETOHBI, a TaKkKe
COEMHEHHUSI, KOTOPbIE MTPEBPAIIAIOTCS B HUX MOCTE THAPOIU3A.

VYrieBoasl MOapa3IeNstOTCs Ha TPU TPYIIIIbL:

-MOHOCaXapubl;

- OJIUrocaxapu/ibl Uiu AUCaXapUbl;

- MOJIUCAXAPU/IBI.

Monocaxapuabl 00bIYHO COJIEpKAT MATh WM LIECTh aTOMOB yriiepojaa. M3 menTos
pacnpocTpaHeHbl: apaduMHO3a, KCWJI03a, pudo3a. M3 rekco3 YacTto BCTPEUAIOTCH:
IJ1I0K03a, PPYKTO3a, rajjaKkrosa.

Ounurocaxapuasbl SBJISIOTCS MOJMCAaXapyuIaMy MEPBOro MOPSIKA, TO €CTh COCTOST UX
2-10  ocTaTkOB MOHOCAaXapHIOB, COCIMHEHHBIX TJMKO3UIHBIMU  CBsi3siMu. U3
oJIurocaxapuoB 0osee pacnpoCTpaHEHbl AMCaXapubl, BAXKHOE MPAKTUYECKOE 3HAYEHUE
B OpOJIMIIBLHBIX MMPOU3BOJICTBAX UMEIOT JIEKCTPUHBI, COCTOSIINE U3 TPEX, YETHIPEX U OoJiee
OCTATKOB T'JTFOKO3BI.

N3 nucaxapuJoB pa3fesisiioT BOCCTAHABIMBAIONIME M HEBOCCTAHABIMBAIOIIWE
nucaxapunbl. K BOCCTAHABIMBAKIIMUM OTHOCST AWCAXapUbl, UMEIOIINE CBOOOIHBINA
NnojdyaleTalbHbIl ~ THAPOKCWI, 3TO  MaJjbT03a, Helio0mo3a, Jakroza. K
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HEBOCCTAHHABJHUBAIOIINM OTHOCIT JIUCAXapUIbl, Yy KOTOPBIX B 00Opa3oBaHHH
TJIMKO3UIHOW CBSI3M YYACTBYET JBAa MOJyalUETAIbHBIX THUAPOKCUIA, 3TO AHCAXapHJIbl
caxapo3a M TperaJjosa.

Ionucaxapuabl BTOPOro MOPSAKA COCTOST U3 OOJIBIIOTO KOJMYECTBA OCTATKOB
yrieBosoB. [lo cTpoeHno monucaxapuabl MOTYT COCTOATh U3 MOHOCAXAPUIHBIX €IUHULL
OJIHOTO THUIIA - 3TO TOMOTIOJIMCAXAPU/IbI, & TAKXKE U3 MOHOMEPHBIX 3BEHbEB JIBYX U OoJiee
TUINIOB — 3TO rereponuiucaxapuipl. [lonncaxapuapl MOryT UMETh JIMHEMHOE CTPOEHUE
WJIU Pa3BETBJICHHOE CTPOCHHUE.

Kpaxmaa coctoutr u3 octatkoB o -D-rimoxonupanossl. Cesizb 1,4 y nuHelHOR
CTPYKTYpbI Kpaxmasua, KoTopas Ha3bIBaeTCs aMuiI03a U cBsi3u 1,4 u 1,6 y pa3BeTBICHHOI
CTPYKTYpbI Kpaxmaia, KOTopasi Ha3bIBaeTCsl aMuJioneKTuH. Kpaxman siBisieTcsi OCHOBHOM
VIJIEBOJHOW COCTAaBIISIONIEH MHUIM YEJIOBEKAa. JTO TJIABHBIM SHEPreTUYECKUN pecypce
YEJIOBEKA.

I'muKkoreH cocTouT W3 OCTAaTKOB o-D-rmtokonupanos3sl, cBsizb 1,4 u 1.6,
pPa3BETBIICHUE Yy TJIMKOI'€HA HAXOIATCS 4depe3 Kaxaple 3-4 3BeHa IJIFOKO3bl. | JIMKOreH
ABJISIETCSA 3alaCHbIM MUTATEIbHBIM BEIIECTBOM JKMBOM KJIETKH. ['MAPONIM3 IIIMKOreHa
OCYIIECTBIISIIOT aMUJIOJIUTUYECKUE (PEPMEHTHI.

Xoa padoTbl

OnbiT Nel. Peaknuss MOHOCaxapuI0B CO HIEJTOYHBIM PACTBOPOM T'HAPOKCHAA
meau (II).

B npobupke cmemmBator 2 mi 1% pactBopa rmoko3sl 1 1 mu 10% pactBopa
TUAPOKCHUIIA HATPHUSA, 3aTeM IO KamisaM J00aBisioT 5% pactBop cyiabdarta memu.
OOpasytomiuiicss BHavane roiay6oil ocamok rumapokcuna menu (II) mpu BeTpsxuBaHUU
pacTBOpSIETCS, MOJY4YaeTCd CHHHUIM MPO3payHbld PACTBOP KOMIUIEKCHOTO aJKOTOJISTa
(caxapara) menu (II).

Ora peakuus JOKa3bplBa€T IPUCYTCTBUE B MOJEKYJE TJIIOKO3bl HECKOJIBKUX
I'MJIPOKCUIIBHBIX TPYIIIT; OHA XapaKTEpHa AJi1 MHOTOATOMHBIX CIIUPTOB.

OnbiT Ne 2. Oxuciienue moHocaxapuaoB ruapokcuaom Meau (II) B menounoit
cpene.

B npob6upke cmemmBaror 3 mia 1% pactBopa mimoko3sl U 1,5 M 10% pactBopa
THAPOKCUJA HATpUA. 3aTeM MO KarulsiM MpPU BCTPSIXUBAHUM J00ABISIIOT 5% pacTBOp
cynbata Menu A0 TOSBICHUS HE HCYE3AONICH MPU BCTPSIXUBAHUM MYyTH. M30BITOK
rugpokcuaa meau (II) memraer peakuuu, Tak Kak IPpU HAarpeBaHWM OH TEPSET BOAY M
npeBpaiaercss B okcul meau CuO uyepHoro nsera. Ecnmu ke ruapokcuaa menu (1)
CIMIIKOM Majo, TO CBSI3aHHAs MM [JIIOKO3a MPU HArpeBaHUU OCMOJISIETCS, MPOJYKThI
OCMOJICHHSI TEMHOTO I[BETa TakKe MacKHpyloT peaknutoo. Conaepkumoe MpoOUpKH
HarpeBaroT /10 HAYMHAIOUIErOCs KUIICHHS TaK, YTOObl HarpeBajach JIUIb BEPXHSSI 4acThb
pacTBoOpa, a HUXKHSSL OCTaBajach JJIsi KOHTpoJs. B Harperoil yactu pactBopa MOSIBISETCS
XKENThIA ocafok ruapokcuaa meau (I), Bckope nepexoasiuil B KpacHbI 0CaZoK OKCUa
meau (I).

OnbiTNe3. OkwucjieHne MOHOCAXaAPUA0B AaMMHMAYHBIM PACTBOPOM OKCHIA
cepeOpa (peakuusi cepedPsSIHOTO 3epKaJjia).
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CHayasa TOTOBSIT aMMHauYHbIM pacTBOp THApOKcuaa cepedbpa . u3 4-5 ma 1%
pacTBopa HUTpaTa cepedpa. AMMUAYHBINA PAcTBOP rUApPOKcHIa cepedpa aensT nomnosnam. K
OoJHOM yacTu ero mpuiauBaroT 1,5 mi 1% pactBopa TioKo3bl, kK apyrod — 1,5 ma 1%
pactBopa ppykro3bl. O0e mpoOupku HarpeBatoT 5-10 MUH B BOJsHOM OaHe, HArpeToi 1o
70-80°C. Merammueckoe cepeGpo B 06enx MpOoOHPKax BBIICISCTCS HA CTCHKAX B BHIC
3epKajbHOro Hayiera. Bo BpeMsi HarpeBaHusi NPOOUPKU HEJIb3s BCTPSIXMBATh, MHAYE
MeTaNInYecKoe cepeOpo BBIACIUTCA HE HAa CTEHKax MPOOUPOK, a B BUAE TEMHOI'O OCaJIKa.
YToO6bI OMYyYUTH XOPOIIIEe 3epKajio, B MpoOUpKax npeasaputensHo KunsataT 10% pacteop
TUAPOKCH]IA HATPHS, 3aTEM UX CIOJACKUBAIOT AUCTHUILIMPOBAHHOM BOJOM.

OnbiTNe 4. Peakuus nucaxapuaos ¢ peakTusoM PesinHra.

B mpu npooupku nanuearom no 1,5 — 2 ma 1% pacmeopoe caxapo3vt, Maibmo3vt u
JIAKmMo3vl. 3amem 8 Kax3coyro npooupky oooasnatom paenuulit 00vem peaxmuea Denunza,
HCUOKOCMU nepemMeuiugalom u Hazpeearm 6 NIAMEHU 20PeIKU GEPXHIONN YacHb
pacmeopoé 00 Hauunaiouiezoca kunenusa. Hudwcnasa uacmov pacmeoposé He 007CHA
Hazpesamucsi.

Bo Bcex nu mpobOupkax mosiBisieTcsi KpacHbld ocaiok okcuaa menu (1)? OObscHute
PE3yNbTaThl OMbITA.

OnpiTNe 5. O0Hapy:KeHHUe JTAKTO3bI B MOJIOKE.

B HeOompmol XuMudeckuii crakad (25mMi1) HammBamT S5-7 M MOJIOKa,
pazbaBieHHoro Bojoi (1:1), u 70GaBASAIOT K HEMY HECKOJIBKO Karlelb YKCYCHOW KUCIIOTHI
IpU MEpEeMEIIMBaHNN CMECH CTEKIIIHHOM Manoukoi. B kucmoii cpene 6enok cBepThHIBACTCS
Y BBINIAJIAET B BUJE XJIOIbEB.

Ocanok OTQMIBTPOBHIBAIOT W OTOpachBalOT, a QuibTpaT HeuTpanusyoT 10%
pacTBOpPOM THIPOKCHIA HATPUA OO0 CIHAOOIMICIOYHOM pPEaKIUd 10 WHIUKATOPHOU
dbenondranenHoBoit Oymaxkke. PacTBop 1mienoum A00aBISIIOT MO KaluiAM — TIPU
MEPEMEIINBAHNN JKUJIKOCTH CTEKJISHHOM mNamouykod. OTauBaroT 2 MII MOJy4YEHHOTO
HIEJIOYHOTO  pacTBOpa, MA00aBIsAIOT K HeMy 2 M peaktuBa @DenuHra, cmech
MEPEMEIINBAIOT U HATPEBAKOT BEPXHIOIO YaCTh PACTBOPA JO HAUMHAIOIIETOCS KUIIEHUS.

OnbITNe 6. I'uapou3 (MHBEPCUS) CaXapo3bl.

B npobupky Hanuparotr 3 Mi 1% pactBopa caxapossl u npubdasisitor 1 ma 10%
pacTBOpa cepHOUl KUCHOTHI. lloydeHHBI pacTBOp KHUMATAT B TEYEHUE 5 MHH, 3aT€M
OXJIAKJAT M JAeNAT Ha JBe vacTu. lloloBHHY pacTBopa HEHUTPAIHM3YIOT CYXUM
TrUAPOKapOOHATOM HATPHs, 100ABISSA €ro HEOONBIIUMH MOPLUHUSIMH MPH MEPEMEIINBAHUU.
(OcTOpOKHO, KUJIKOCTh BCIEHUBAETCA OT BbIAENsIoNmerocss okcuaa yriepona (IV).)
[Tocne neliTpanuzauuu (koraa npekpatutcs Boiaenenne CO,) NpuanBaOT paBHbIM 00bEM
peaktuBa DenMHra M HArpeBalOT BEPXHIOK YacTh JKUIKOCTU JI0 HAaYMHAOLIEroCs
KUIIECHUS.

M3meHseTcs 11 OKpacka peakMOHHOM cMecH?
B opyzoit npooupke nazpesarom cmecw 1,5 mn 1% pacmeopa caxapo3swl ¢ pasnvim
oovemom peakmuea Denunza. Cpagnums pe3yibmamovt ONbIMA — PEAKYUIO CaxXapo3vl ¢
peaxkmueom Denunza 00 2udpoau3a u nocjie Zuopoau3d.
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OnbITNe7 Peakuus nojimcaxapuaoB ¢ oaom.

B 0¢e npooupku nanusarom no 1 ma 1% pacmeopos KpaxmanbHoz2o Kielcmepa u
2/IUKO2EHA U 3amem 000aenA10m nO HECKOIbKY Kaneb CUNbHO Pa30aeieHH020 6000
pacmeopa itooa é uoouoe kaaus. B npooupke c pacmeopom kpaxmana noaenaemcs
unmencusnoe cunee okpawuganue. Ilpu nazpesanuu 3mozo0 pacmeopa 00 Kunenus

CUHASA OKPACKA ucueszaem, npu 0XaaxucoeHuu pacmeopa cHoea nosagaaemcs. I'nuxozen
¢ pacmeopom iooa oaem KpacHo-0ypoe oKkpauiusanue.
MonokpaxmanbHas peakiys MPUMEHSCTCS B AHATMTHIECKON XHMHHU I OTKPBITHS
KaK Kpaxmaya, Tak u Hoga. Kpaxman mmpoko NpUMEHSETCS B KayeCTBE MHAMKATOpa B
HOJOMETPHH.

OTuert o0 padore.
1. OnwucaTth HAOIIOECHUS 32 PEAKIUSIMU.
2.  OOBsiCHUTE pe3yJIbTaThl OIBITOB.
KoHTpoJibHBIE BOIPOCHI
1.Kakue QyHKIIMOHAIIbHBIE TPYIIIBI XapaKTEPHBI ISl YTIIEBOI0B?
2. Ha3oBuUTe Ka4eCTBEHHYIO PEAKIMIO HA aJbJACTUIHYIO TPYIITY YIJI€BOI0B?
3. Kak onpenenuth HaJIu4yMe Mo/1a B IMUILIEBOM ChIpbe?
4. Kak npoXoauT UHBEPCUS Caxapo3bl?
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