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BBEJAEHUE

Meroandeckue ykazaHusi pa3padOTaHbl JUIsl POBENCHUS J1a0OpATOPHBIX PadbOT 1Mo
mucruiuinHe  «[IumeBpie 100aBKM B OOIIECTBEHHOM TUTaHUW» 7l OakajIaBpoOB,
oOyyarommuxcsi 1Mo HarmpabieHuio ToaArotoBku 19.03.04 TexHonorus NPOAYKIIUH U
opraHuzais OOIIECTBEHHOrO NHTaHUs (HampaBIeHHOCTh (MPOQHIL) TMOATOTOBKH:
TEXHOJIOTHS M OpTraHU3aIus peCTOPAHHOTO JIeia)

B MeTomuyeckux ykazaHMSIX W3JIaraeTcsi MEpeueHb Ja0OpaTOPHBIX padoT, MpH
BBITIOJTHEHUU KOTOPBIX OakajgaBpbl MMOJYyYalOT MPAKTUYECKUE HABBIKM 110 HAy4YHBIM
OCHOBaM MIPOU3BOJICTBA MPOJIYKTOB MATAHMUS. bakanaBpbl OTIPEICIISIOT
OpraHoJieNITHYecKue U (U3HKO-XUMHUYECKHE T[IOKa3aTeI KadecTBa HOBBIX BHUJIOB
MPOAYKTOB, COMOCTABIISAIOT UX C HOPMATUBHOM JOKYMEHTAIMEH W JAIOT 3aKJIIOUYECHHE O
KauecTBe U 0€30MaCHOCTH MPOAYKTOB.

Kaxnmoe 3ansitue wuMeer YHU(PUIUPOBAHHYIO  CTPYKTYPY, BKIIOUYAIOMIYIO
OTpeIeJICHHE €ro Ieei, TEOPETUUECKYIO MOJATOTOBUTEIBHYIO padoTy 00yUaromerocs K
HEMY, CpelicTBa OOydYeHHMs], 3aJjaHusl, BBHIIIOJIHEHUE PalOThI, MMCbMEHHOE O(hOpMIICHHE
MaTtepualia B BUEe TaOJIMI] ¥ 3aKITFOYEHHUE 110 TTOJTYYEHHBIM Pe3yIbTaTaM.

[Ipu BBIMOTHEHUHU JTAOOPATOPHBIX PAOOT OCHOBHBIM METOJIOM OOYUEHHUS SIBIISAETCS
caMoCTOsATeNbHAs paboTa CTyJIEHTa C WHAMBUIyaTW3alleil 3alaHuii Mo/ YIpaBlIeHUEM
npenoAaBaresia. MuauBuyanuzamnus 00ydeHusl TOCTUTAETCS 3a CUET BbIJAUM CTYJICHTaM
WHIUBUIYAbHBIX 3aJaHui, pa3HooOpa3ne KOTOPBIX JIOCTHUTAETCS 3a CcueT moadopa
MHOTOBAapUAHTHBIX KOMIIJIEKCOB CTAHAAPTOB, HATypaJIbHBIX OOPa3IOB, CUTYaIlMOHHBIX
3a/1a4 U IpyTrux cpenctB oOydeHus. Ha mabopaTopHbIX 3aHATHUSIX CTYJICHTHI OTBEYAIOT HA
KOHTPOJIbHBIE BOIMPOCHI MO TEME, B TOM YHCJIE y4arcsl MPABUIBHO MOHUMAaTh HOPMBI
JEUCTBYIOIIET0 3aKOHO/IaTEJILCTBA [0 PACCMATPUBAEMBIM MPOOIEMaM U IPUMEHATh UX K
COOTBETCTBYIOIINM CUTYaIUsIM.

BrinonHenno 1abopaTopHBIX 3aHIATHIA JOJDKHA MPEANIECTBOBATh CAMOCTOSTEIbHAS
paboTa CTYIEHTOB C PEKOMEHJOBAHHOW JMUTEPATypOd, JAHHBIMH METOIUYECKUMU
YKa3aHWSIMM M KOHCIIEKTaMu Jekumi. llepen HavasoM 3aHATUN NIpenoaaBaTelb

MMPOBEPACT TCOPCTHUUYCCKYIO IMOATOTOBKY CTYACHTA IIO TCMC na60paT0pH0r0 3aHATUA U



pa3bsCHSET 3alaHusl Mo mpeiacrosuiel padore. B mporecce BbImogHEHUS pabOTHI
HEOOXOJMMO BBIMIOJIHUTH TpeOyeMble IO 3aJaHUI0 HCCIENOBAaHUS M COCTAaBUTH OTYET
COrJIaCHO 3a/laHHIO0, CJieJaTh BBIBOJIBI 00 HCCIEAYyEeMbIX MaTepuaiaXx W CpPaBHUTh
CBOM OKCIEPUMEHTAJbHBIC JIaHHBIE C TEOPETUYECKUMH TMOJIOKEHUSIMHU JTaHHOTO
BOIIpOCA.

[To oxoHyaHuM pabOTHI MPENoIaBaTellb MPOBEPSET YCBOCHUE CTYACHTOM CYIIIHOCTH
METOJIOB, OOpaOOTKM U HWHTEPIpETAllMH IOJYYCHHBIX pe3yJbTaTOB, MPOBEPSET
CIENaHHble 3amucu B pabouell TeTpagu, KOMIUIEKCHO OLICHHMBAET MPaKTUYECKYIO
paboTy U 3HAHUS CTYICHTA IO TEME.

OTuyeT BBINOJHAETCS B OTACIBHON TETpaau yisi J1abOpaTOpHBIX paboT, KOTOPYIO
CTYACHTBI COXPaHSIIOT U MPENOCTaBISIIOT IPU cllade 3K3aMeHa. B ordere yka3pIBaroTCs
nata, HOMEp J1abopaTOpHOW padoOThI, IEIb pabOThl, XOJ pabOThI M €€ Pe3yJbTaThl.
B oTyeT Takke BHOCST BCE PUCYHKH, TaOJIMIIbI, CXEMbl B COOTBETCTBUU C MPUHSATHIMU
B HAy4YHO-TEXHHYECKOH TOKyMeHTaluuu o0o3HaueHussMU. be3 oopmiieHus: pe3ynbTatoB
nabopatopHOil pabOThI W CAa4M OT4YeTa CTYACHT HE JOMYCKAeTCS K BBIMOJHEHUIO
crieayrolieit paboThl.

Coaep:xxaHue oT4YeTa: TUTYJIbHBIA JIMCT Ja0OpPATOPHON pabOTHI JOJKEH OBIThH

o(OpMIIEH COIIacHO TPEOOBAHUSAM MPUIIOKEHUS 1.

Texct naGoparopHoil paOOTBl cleAyeT BBIIOJHATH C  HCIOJIb30BAaHUEM
KOMITbIOTEpa Ha OJHOM CTOpoHe nucTa Oenoit Oymaru, popmara A4, mpudt — Times New
Roman 14-ro pa3mepa, MeXCTpOUHbIN nHTEpBaI — 1,5.

[Ipu BeIMOSHEHUH TaOOPATOPHBIX 3aHATUM CTYACHT 00513aH OEPEKHO OTHOCUTHCSA K
oOpa3llaM  TOBapoOB, YYEOHBIM MOCOOWSAM, JaboOpaTOpHOMY  OOOpYAOBAaHHID U
npubopaMm. B ciydae wux mopuum CTyAeHT 00s3aH BO3MECTUTb CTOUMOCTb WIIU
PEMOHT MpPUOOPOB.

[lepen BbIMONTHEHHEM palbOTHI CTYIEHT JOHKEH BHUMATEIBHO O3HAKOMHTHCS C
npaBuiaMu pabOThl MU TEXHUKOW OE30MAaCHOCTH  DKCIUTyaTali OOOpYAOBAHHUS U

puOOPOB.



IlepedyeHb 1a00pPaTOPHBIX 3aAHATHI M0 TUCHUILIIMHE

«IInmeBble 100aBKH B 001IeCTBEHHOM ITUTAHUN

HaumenoBanue paboTsl
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qac 300
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Knaccudukanus numesbix 106aBok. HopmaTtuBHas 6aza B
00J1aCTH MPUMEHEHUS MUIIEBBIX T00ABOK
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JlaGopaTopnas padora Ne 2 [IuiieBbie KpacUTeu.
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JlaGopaTopnas padora Ne 3. UccienoBanue AeiicTBUs
[BETOpEryIUpyronmx peareHToB. [lokazaTenu 0e30macHOCTH.
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JlaGopaTopHnasi padora Ne 4. [TuiieBsie apoMaTU3aTOPBL.
[TokazaTenu 6e30macHOCTH. MeTo/ bl UcCe0BaHUS.
TexHonornyeckre 0COOEHHOCTH MPUMEHEHHS.

JlabopaTopnass padora Ne 5. KoHCEpBaHTHI NHUIIEBBIX
npoaykToB. OmnpezeneHue HUTPATOB U HUTPUTOB B MsCE U
Msconponaykrax. Ilokasatenu  Oe3omacHocTh.  MeTOb
rccienoBanus. TeXHOIOTHYECKUEe 0COOEHHOCTH MTPUMEHEHHMUSL.

JlaGopaTopnas pabdora Ne 6. M3yueHue neHooOpa3yrole
CIIOCOOHOCTH THINEBBIX A(PUPOB MeUTr0I03bl. [lokazaTenu
6e3onacHocTH. MeTonbl MccaeAoBaHUs. TeXHOJIOTUYECKHe
0COOEHHOCTH MPUMEHEHHSI .

JlabGopaTopnas padora Ne 7. CoBpeMeHHbIE MOIXOIbI K
HCIIOJIb30BAHUIO OMOJOTMYECKH aKTHUBHBIX JOOAaBOK.
ITokazarenu 6e3onmacHocTH. TEXHOIOTHYECKHE OCOOCHHOCTH
MIPUMEHEHUSI.

JlabopaTopHas padora Ne 8. BiusiHue aHTUOKHUCIUTENEH Ha
(bUBUKO-XUMHUYECKHE TIOKa3aTeIu PACTUTENIbHBIX Macell U
xupoB. [lokazarenu Oe3omacHOCTH. MeToabl MCCIEI0BaHUS.
TexHoJorn4eckre 0COOEHHOCTH MTPUMEHEHMUS.

Hroro:
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OBULIUE ITPABUJIA OXPAHBI TPYJA B JABOPATOPUH HA

JAHATHUAX

PaGoTtath B maboparopun HEOOXOUMO B XajlaTe, 3alTUIIasi OJEKIY U KOXKY OT

[nomnaaaHusa M pa3bCIaHusd pCaKTHBaMU U 00CEeMEHEHHOCTH MHUKPOOPIraHU3MaMHU.

1. Kaxnpiii gomkeH paOoTaTh Ha 3aKpEIUICHHOM 3a HUM pabouyeM MecTe.

[Tepexon Ha apyroe MecTo 0e3 pa3penieHus NpernoaaBaTess He TOIyCKaeTCsl.




2. Pabouee mecTo ciemyeT MOAACpPKUBaTh B YUCTOTE, HE 3arpOMOXKIATh €ro
MOCYZ0W U TOOOYHBIMH BEILIAMHU.

3. Crygentam 3ampeniaercs pabotaTh B Jjaboparopuu 03 MPUCYTCTBUS
npernofaBaTens WiM JabopaHTa, a TaKKe B HEYCTaHOBICHHOE Bpems 0e3
paspenieHus mpenojaBaress.

4. Jlo BBIMOJHEHUS KaXJ0M 1abopaTOpHON pabOThl MOKHO MPUCTYIMUTH TOJIBKO
MoCJie TONyYeHHUs] MHCTPYKTaxka MO TEXHHUKE Oe30MacHOCTH W pa3pelieHUs
IpernoiaBaTels.

5. Ipucrynas k pabore, HEOOXOAUMO: OCO3HATH METOJIUKY PabOTHI, TpaBUiia €€
0€30MacHOTO BBIMIOJHEHHSI; TPOBEPUTh COOTBETCTBHE B3ATHIX BEIIECTB TEM
BEIIECTBAaM, KOTOPbIE YKa3aHbl B METOJIUKE PaOOTHI.

6. OnpIT HEOOXOAMMO MPOBOAUTH B TOYHOM COOTBETCTBHH C €r0 OMMCAHUEM B
METOJUYECKUX  YKa3aHUAX, OCOOCHHO TPUIEPKUBATBCA  OUYEPEAHOCTH
n00aBIICHUS PEAKTUBOB.

/. Jlns BBIMOJHEHUSI OMbBITA MOJB30BATHCS TOJIBKO YHMCTOM, CyXOW Jab0paTopHOI
MIOCYJION; JJI1 OTMEPUBAHHUSA KaXkI0T0 PEaKTHBA HY>KHO UMETh MEPHYIO MOCYy
(nmuneTku, OIOPETKH, MEH3YPKY, MEPHBII LWJIMHIAP WM MEPHBIA CTaKaH); HE
ClienyeT BbUIMBATh HW30BITOK HAJIUTOrO B MPOOUPKY pEakTHBa OOpaTHO B
€MKOCTb, YTOOBI HE UCTIOPTUTH PEAKTHB.

8. Ecim B xome ombiTa TpeOyeTcss HarpeBaHHE PEaKIMOHHONW CMECH, HaJo
CJIeIOBaTh MPEIyCMOTPEHHBIM METOJMYECKHUM YyKa3aHUsAM croco0a Harpea:
Ha BOJISIHOM OaHe, Ha SJEKTPOIUIMTKE MJIM Ha Ta30BOM ropenke u ap. CHIbHO
JIeTy4re TOpIOYre BEIIeCTBA OMACHO HarpeBaTh Ha OTKPHITOM OTHE.

9. IlponuThie HA TIOJ U CTOJ XUMHUYECKHE BEIIECTBA 00E3BPEKUBAIOT U YOUPAIOT
MoJ PYKOBOJACTBOM JjabopaHTa (TpemojaBatrefii) B COOTBETCTBUM C
MpaBUJIaMHu.

10.Ilpu pabote B mabGopaTopuu CieAyeT COOIIOJATh CIEIYIONUE TPEeOOBAHUS:
BBINIOJIHATh PabOTy HYXHO aKKypaTHO, J0OpPOCOBECTHO, BHUMATEILHO,
HKOHOMHO, ObITh HAOIIOAATENbHBIM, PAIIMOHATIBHO U MPABUIIBHO UCIIOJIb30BATh

BpEMs1, OTBCACHHOC IJIs pa6OTBI.



11.TTo oxoHYaHUU pabOTHI CIEAyeT MPUBECTU B MOPSAIOK CBOe padouee MeEcCTo:
MIOMBITh MOCYAY, IPOTEPETh MOBEPXHOCTh pabOYero JiabopaTOpHOro CTOJa,

3aKpBITh BOJONPOBOJAHBIE KPAHBI, BBIKIIFOUHTH 3JIEKTPUUECKHE TPUOOPBHI.
IIpaBuia oxpanbl TpyAa B jJjadopaTopuu npu padore ¢ peakTHBAMHU

1. Ecnu k paboTe He NaHO YKa3aHWW OTHOCHUTEIBLHO JO3HUPOBKH PEAKTHBOB, TO
OpaTh WX /AJi TPOBENEHHUS OMBITOB HEOOXOJUMO B BO3MOXHO MEHBIIEM
KOJIMYECTBE (3KOHOMHSI MaTEpUalOB U BPEMEHH, KOTOPOE 3aTpauyuBaeTCsl Ha
OTIBIT).

2. V30BITOK peakTHBa HENb3S BBICHINIATh M BBUIMBATH OOpaTHO B COCYH, U3
KOTOPOTO OH OBLI B3SIT.

3. Ilocne pacxomoBaHus peakTHBa OaHKy WM CTakaH HEOOXOAMMO cpasy
3aKpbITh MPOOKON U MOCTAaBUTh HA MECTO.

4. Cyxue peakTUBbl OpaTh C TIOMOIIbIO JIONATOK, IIJJACTMACCOBBIX WIIU
MeTtajuinueckux mmateneid. [lnarens qomkeH ObITh BCEraa CyXUM M YUCTBIM.
[Tocne pacxonoBaHMsI CIEAYET €0 TUIATEIBHO 00TEPETh.

5. Korma peaktuB oTOupaercs MUIETKOM, HM B KOEM CiIydae HeJb3sl TOU Ke
MUIIETKOW, HE BBIMBIB €€, OpaTh pEaKTUB C IPYyroi EMKOCTH.

6. Ilpu HanmuBaHUU PEAKTUBOB HEJIb3s1 HAKJIOHATHCS HaJ COCYA0M, IPEIOTBpaIiast
nonajaaHus OpbI3r Ha JTULO WA OACKIY.

7. Henb3s gepxaTh OaHKY WM CTaKaH C PEAKTUBOM, KOTOPYIO HYKHO OTKPBITh,
Jiep’Ka B pyKax, €€ HaJ0 MOCTaBUTh HA JIAOOPATOPHBIA CTOJ U TOJBKO IMOCIE

9TOI'0 OTKPbIBATD.

JlaGoparopnass padora Ne 1
Tema 3ansaTusi: OCHOBHbIE HOpMATHBHBIE JOKYMEHTHI HCI0JIb30BAHUSA
NUIIEBBIX 100aBOK B MPOAYKUNH HHAYCTPUAJIbLHOT0 nuTanus. Knaccudpukanus

NUIIEBBIX 100aBOK

YyeOHbIE 1LEIH: OBJIAICTL 3HAHWAMHU H IIPAKTHUYCCKUMHU HABbBIKAMHU B C(bepe

IMPONU3BOACTBA IMPOAYKIHNH 06HICCTB€HHOFO IIUTaHUA, 00OCHOBBIBATH IIPHUHATHUC
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KOHKPETHOTO TEXHMYECKOTO PEIICHHS MPU Pa3pabOTKE HOBBIX TEXHOJIOTHYECKUX
MIPOIIECCOB MPOM3BOACTBA MPOAYKIIUN MTUTAHUS; BEIOMPATh TEXHUYECKUE CPEACTBA U
TEXHOJIOTHH C YYE€TOM SKOJOTHYECKHX ITOCIACACTBHN WX MpUMEHEHUs. M3yduThb
OCHOBHBbIC HopMaTWBHO MpaBOBBIE aKThl WCIOJIB30BAHUS TMHIIECBHIX JT00AaBOK B
IIPOU3BOJICTBE MPOAYKTOB ITUTAHHUS.

B pe3yabTare u3yyeHusi TeMbl CTYA€HTBI JOJIKHBI:

3HaTh: OCHOBHbIE HOpMaTWBHO MpaBOBBIC aKThI HMCIOJIH30BAHMS MHUIICBBIX
100aBOK B IIPOU3BOJICTBE MPOYKTOB MUTaHus. [Ipuopurersl B cdepe Mpou3BOICTBA
MPOAYKIIUU IMATaHUA, OCHOBHBIE 3a1a4u B oOyactu oOecrieueHus
MIPOIOBOJIBCTBEHHOW OE€301MaCHOCTH CTpPaHbI, OOECTEYCHUS HACEICHHS CTPaHBI
OCHOBHBIMH HYTPUEHTAMH.

YMeTh NPUHATh KOHKPETHOE TEXHUYECKOE PEIICHHE MPU pa3pabOTKe HOBBIX
TEXHOJOTUYECKUX TMPOIECCOB IPOM3BOJCTBA MPOAYKIMH IHTaHUSA, BBIOUPATH
TEXHUYECKHE CPEJCTBA M TEXHOJOTUM C YYETOM IKOJOTUYECKHUX IMOCIEICTBHM HX
MPUMEHEHHUS, COCTaBIIATh HAy4YHO OOOCHOBAHHBIC PEIENTYPhl M TEXHOJOTHIO
MIPOM3BOJICTBA ITPOIYKTOB 0€30MaCHOTO U 3J0POBOT0 MUTAHUS;

Baaners MeToIaMu aHAIM3a MPHUOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKITUU
MMUTAHUS, 000CHOBBIBaTh IMPUHATHE KOHKPETHOT'O TEXHHUYECKOTO PEIICHUS IIPH
pa3paboTKe HOBBIX TEXHOJOTHMYECKUX TIPOIIECCOB TPOU3BOJICTBA IMPOMYKIIUU
[MUTAHHUSL.

1. TeopeTnyeckas 4acTb

CoBpeMeHHOE TMPOM3BOJACTBO IMHUINEBBIX MPOAYKTOB MPEIyCMATPUBACT
IIUPOKOE UCIIOJIH30BaHUE MTUIIEBHIX T00ABOK.

Iuwesvie 0o6asku - 3T0 NIPUPOJHBIE WM UCKYCCTBEHHBIE BEIIECTBA WA MX
COCIMHCHHMS, CIICIMAILHO BBOAMMBIC B IHINEBBIC IPOIYKTHI B TIPOIECCE HX
M3TOTOBJICHUSI B TEJSIX MPHUIAHUS MHUIIEBBIM MPOAYKTaM OMPEICICHHBIX CBOWCTB U
(MnM) coxpaHeHUs KayecTBa MUIIEBBIX MPOAYKTOB.

[TumeBbie 700aBKU OOBIYHO HE YMOTPEOJISAIOTCS B MUILY B KAU€CTBE MUIIEBOTO

MMPOAYKTa, a NTPECAHAMCPCHHO BBOIAATCA B HETO C HCJIBIO COXPAHCHUA WJIN IMMPUAAHUSA



MUIIEBEIM ~ TPOAYKTAaM  ONPENEJICHHOTO  BHEITHErO0  BHJA, BKyca, IIBETA,
KOHCHUCTCHIINH, YBEIIMYEHUS CTOWKOCTH MPOAYKTOB K Pa3IMYHBIM BUIAM IOPYH;
00JICTYCHHSI U YCKOPEHUS TEXHOJIOTUUYECKUX MPOIIECCOB.

B COBpeMEHHBIX YCIOBHSX THINEBBIE JO0ABKHM pPacCMaTpPUBAIOTCS Kak
COCTaBHAs YacTh MUIIEBOTO MPOIYKTa U BXOJAAT B OMpPECICHNUE TIOHATHS «ITUIICBHIC
TIPOTYKTEI».

CymiecTByeT MHOXKECTBO TIOJIX0JI0B K KJIACCH(PUKAIIMH MMUIIEBHIX T00ABOK.

[lo TexHoNOrMYeCKOMY  TMpEAHA3HAYEHUIO BCE  MHILNEBbIE  JOOAaBKHU
MOJPA3ACISIOTCSA Ha 3 TPYIIIBIL:

e oOccrieunBarONIMe HEOOXOMUMBINM BHEITHUN BHA W OPTaHOJICTITUYECKHE
CBOMCTBAa TpoJayKTa (YJAY4YIIUTEIH  KOHCUCTCHIIMH, TMHILIEBbIE KpPaCUTENH,
apoMaTHU3aTOPhl M BKYCOBBIC BEIIECTBA);

® IIPEAOTBPANIAIONINE MHUKPOOHYIO WM OKHUCIUTEIBHYI0 TOpYYy MPOAYKTa
(KOHCEpBaHTHI - aHTUMUKPOOHBIE BEIIECTBA U AHTUOKCUIAHTHI);

® yCKOpSIONMME U OOJEerdamliMe BEICHHE TEXHOJOTHYECKUX MPOIECCOB
MIPOM3BOJICTBA MHINEBBHIX MPOAYKTOB (YCKOPUTETH TEXHOJOTHYECKOTO IpoIiecca,
(duKcaTOpsl MUOTJIOOMHA, PA3PBIXJIUTENH, KeJaeoOpa3oBaTeau, MeHooOpa3oBaTenu u
T.J.).

OcHOBHbBIE THTHEHUYECKHE TPeOOBAHUSA K MUIEBBIM J00aBKaM

['uruennyeckre TpeOOBaHUS K MHUILEBBIM J00aBKaM BKIIIOYAIOT CJICAYIOIINE
MMOJI0KEHUSA :

1. ConepxaHue THUIIEBBIX J00AaBOK B TMHUIIEBON MPOAYKIIMH HE IOJKHO
MPEBBIIIATh MAKCUMAJIbHBIX (JOMYCTUMBIX) ypoBHEH. [IumeBble M00aBKU JTOJKHBI
N00aBIATHCS B TUIIEBBIC MPOAYKTHl B MUHUMAJIBHOM KOJIMYECTBE, HEOOXOIUMOM JIJISI
TOCTHKEHUS  TexHoJoruyeckoro 3ddexra, HO He Oojiee YCTAHOBJICHHBIX
MaKCHMAJIbHBIX YPOBHEM.

2. Jlyist mpOW3BOCTBA MUIIEBBIX MPOTYKTOB JOMYCKAIOTCS MHUIIEBBIE JOOABKH,
HE OKa3bplBalOIIME (C YYETOM YCTAaHOBJICHHBIX pPErJIAMEHTOB) IO JIaHHBIM
COBPEMEHHBIX HayYHBIX UCCJIE0OBAaHUN BPEIHOTO BO3ICUCTBUS HA HKU3Hb U 37J0POBHE

yesioBeKa M OyAyluX MOKOJEHUH.



3. Hcnonp3oBaHue  MUIIEBBIX  J00ABOK  HE  JODKHO  YXYAILIATh
OpTaHOJICTITUYECKUE CBOMCTBA MPOAYKTOB, a TAK)KE CHIKATh UX TMHUIIEBYIO IICHHOCTD
(32 HUCKIIOUYEHHEM HEKOTOPBIX MPOJIYKTOB CHEUUAIBLHOTO M JAUETHYECKOIro
Ha3HAYCHUA).

4. He pomyckaercsi MpUMEHEHHUE MUIIEBBIX A00ABOK ISl COKPBITHS MOPYU U
HEJ0OPOKAYECTBEHHOCTH ChIPhSI MJIM TOTOBOTO MHUIIEBOTO MPOIYKTA.

5. JlomyckaeTcst mpuMEHEHHE TTUIIEBBIX T00ABOK B BUIE TOTOBBIX KOMITO3HITHIA
- MHOTOKOMIIOHEHTHBIX CMecel (KOMILIEKCHBIE MUIIEBIE T00aBKH).

6. U1t pO3HUYHOM NMPOJAXKU HMCIOJIB3YETCSA TOJBKO ONPENCIICHHBIA NEPEYEHb
MUILEBBIX JOOABOK.

7. HoBble BUBI MUILEBBIX JOOABOK, HE PErJIaMEHTUPOBAHHBIC TEUCTBYIOIUMHU
CaHUTAPHBIMU MTPABUIIAMH, Pa3pPEIIAIOTCS B YCTAHOBICHHOM TOPSIZIKE.

8. [umeBble MPOIYKTHI, B KOTOPBIE MOCTYMNAIOT MUIIEBbIE JOOABKU C CHIPbEM
uiK nostydadpukaTaMu (BTOPUYHOE MOCTYIJICHUE), TOHKHBI OTBEYaTh TPEOOBAHUSIM,
YCTaHOBJICHHBIM JJIi TOTOBOTO MPOIYKTa (YYUTHIBACTCI CYMMAapHOE KOJIMYECTBO
MUIIEBOI T100aBKH U3 BCEX HCTOYHUKOB MOCTYTUICHUS ).

9. Jlma numieBbix A00aBOK, KOTOpbIE HE MPEJCTABIISIIOT OIMACHOCTh JJIA
3I0POBbSl YEJIOBEKAa U W30BITOYHOE KOJMYECTBO KOTOPBIX MOXKET MPHUBECTH K
TEXHUYECKON MopYe MPOAYKTa, MAKCUMAJbHBIM YPOBEHb MX BHECCHHUS B TUIIEBbIC
MPOIYKTHI JOJOKEH OMPEASIATHCS TEXHOJOTHUYCCKUMU HHCTPYKIUSAMH («COTIIACHO
TN»).

VYkazaHHOE€ TpaBWIO HE TMNPUMEHHUMO K  CICAYIOMMM  TPOAYKTaM:
HEe0oOpaOOTaHHBIC THIIEBBIC MPOIYKTHI; MEI; BHHA, HEAMYJIbTHPOBAaHHBIC Macja U
KUPBl JKUBOTHOTO W  PACTHTEIBHOTO  TPOUCXOXKICHUS; Macjio KOPOBHE;
MacTePU30BaHHbIC U CTCPUIIM30BAHHBIC MOJIOKO M CIIMBKH; MPUPOTHBIC MUHEPAITLHBIC
BOJbI, Ko(e (KpomMe pacTBOPUMOTO apOMAaTHU3MPOBAHHOTO) M OKCTPAKTHI Kode;
HEApOMaTU3UPOBAHHBIN JIMCTOBOW Yaii; caxapa; MaKapOHHbBIE U3JIEIINS; HATypallbHAs

HEapoOMaTU3UPOBAHHAS MaxTa (KPOMe CTEPUIM30BAHHOMN ).
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10. I3mMeHeHne TEXHOJIOTHH TPOM3BOJICTBA U PaCIIpeHue chepbl MPUMEHEHHS
paHee pa3perIeHHON MUIIEBOM JOOABKH OCYIIECTBISETCS MPU HAJIUYWU CAaHUTAPHO-
AIUIEMHOJIOTHYECKOTO 3aKIIFOUEHUSI.

11. IIpu ucoNB30BaHUM TPOU3BOIUTEIEM TEHETHUCCKH MOIU(DHUIIMPOBAHHBIX
UCTOYHUKOB ((hepMEeHTHBbIE TMpenaparbl, MPOAYKIUS M3 PACTUTENbHBIX Macel Hu
0eJIKOB, KpaxMall 1 Jip.) HEOOXOIUMO JIEKJIapUPOBATh UX B YCTAHOBJICHHOM MOPSIJIKE.

12. He momyckaercsi oOpaboTKa MyKH, MpEIHA3HAYCHHOW ISl PO3HUYHOU
MPOJIAXKH, YIYUIIUTEISIMU MYKH U XJieoa.

13. He pomyckaeTcss HCHOJIB30BaHUE TMOJCIACTUTENCH B MNPOU3BOJCTBE
MPOAYKTOB JIETCKOTO MUTAHUSI, 32 UCKIIOUCHHEM CHEIUaTu3UPOBAHHBIX MPOIYKTOB
JUTSL IeTel, CTpaJlalolIuX caXxapHbIM T1Ua0eTOM.

14. Iloxcmacturenn NMPUMEHSIIOTCS B IHILEBBIX NPOAYKTAX CO CHHKEHHOU
DHEPreTUYECKOM I1eHHOCThI0 (He MeHee dYemM Ha 30 % 1o cpaBHEHHIO C
TPAJAUIIMOHHON pElenTypoil) W B CIHEUUATBHBIX JIUETUYECKUX MPOIYKTaX,
MpeHa3HAYEHHBIX IS JIMI, KOTOPbIM PEKOMEHAYETCSI OIrpaHUYMBATh MOTPEOJICHHE
caxapa Mo MEAUIMHCKUM ToKa3aHusAM. HopmaTuBHas U TEXHUYECKasi TOKYMEHTALUS
U PELENTYpPhI JIJIs1 TAKUX MPOIYKTOB COMVIACOBBIBAIOTCS B YCTAHOBJICHHOM MOPSJIKE.

Clwmas 2021 1o 3lasrycra 2022 — 5OKCHEPUMEHT IO MAapKUPOBKE
OMOJIOTUYECKH AaKTUBHBIX J100aBOK K muile. B xome SKcHepuMeHTa MapKUpPYIOT
BUTaMUHBI, CMECH MUHEPAJIbHBIX BEIIECTB JJIsI JOMOJHEHUS K MUTAHUIO, PHIOUH KUP,
KEJATHH U €ro MPOU3BOJHBIC, TMACTHJIKH OT OOJM B TOpJie, TAOJETKH OT Kalisd
U Jpyroe.

ITomHBIN CIUCOK OMOJOTMYEeCKH aKTUBHBIX J00aBok ¢ komamu TH BOJI EADC

onpeneneHsl [locranoBienrem I[IpaButenbeTBa oT 29 anpens 2021 Ne 673.

Mamepuanwl 013 padomuwi:

e TP TC 029/2012 TpeGoBanuss 0€30MaCHOCTH TMHUIIEBBIX  JT00ABOK,
apoMaTHU3aTOPOB U TEXHOJIOTMYECKUX BCIIOMOTATEIbHBIX CPEJICTB

o TexHuyeckuil permameHT TamoxkeHHoro coro3za TP TC 021/2011 O

0€30MMacCHOCTH MUIIEBON MPOAYKIIHH
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https://online.sbis.ru/shared/disk/ba2bfaf5-54c0-4835-98ab-df7b91f373b5

e "I'OCT P 51074-2003. HammonanwHbiii ctanmapt Poccuiickoit deneparum.
[Tponyktel mumieBsie. MapopManus mmus motpedutens. Oomue TpedboBanms"
(ytB. IlocTanoBnenuem ['occranmapra Poccun ot 29.12.2003 N 401-ct) (pen.
ot 29.11.2012)

e CanlluH 2.3/2.4.3590 - 20 CanutapHo - 3MUAEMHOJIOTHYECKIE TPEOOBaHUS K

OpraHu3anuuun O6HI€CTB€HHOFO ITUTaHUA HACCIICHH .

2. 3ananus 10151 pa0d0ThI HA 3aHATHHU

1. CTyneHTsl M3y4arOT TpeOOBaHHS HOPMATHBHBIX JOKYMEHTOB K HCIOJB30BaHUIO

NUIIEBBIX J00aBOK B MPOU3BOACTBE NPOAYKTOB NUTaHusA. [Ipu 3TOM CTyaeHTam

00s3aTeIbHO HEOOXOAMMO OTMETUTH CIEAYIOLIUE Y3I0BbIE MOMEHTHI:

e 00mmue nonoxeHus u odnacte npumenenust HT/L;

® TUTMEHUYECKHE TPeOOBaHUS MO NPUMEHEHUIO MUIIEBBIX 100aBOK;

® NUIIEBbIE JA00aBKKM U BCIOMOTaTeJbHBIE CPEJICTBA, HE OKa3bIBalOIIME (C YUETOM
YCTaHOBJIEHHBIX  PErJIaMEHTOB) IO  JaHHBIM  COBPEMEHHBIX  HAy4YHBIX
WCCJICIOBAaHU BPEIHOTO BO3JCHCTBHUS Ha JKH3Hb W 3/J0pPOBbE UEJIOBEKa U
OyIyIIUX TOKOJICHUH;

® TMIIEBHIE T0OABKH, pa3pelIeHHBIE IJIs1 PO3ZHUYHON MPOJIaXKH;

® TUTMEHUYECKHE PETJIAMEHTHI MPUMEHEHUS MUIIEBBIX J00ABOK MPHU MPOU3BOJCTBE

MPOAYKTOB J€TCKOTO MUTAHUSI.

2. Crynentam pazpator konuu ['OCT P 51074-2003 IIpoaykTsl NUIIEBBIE.

Nudopmanus nns norpedbutenss u Texuuueckuit Pernmament Tamoxennoro Coroza

TP TC 029/2012 «TpeboBanust 6€30IMaCHOCTH MUIIEBBIX T00aBOK, ApOMaTU3aTOPOB H

TEXHOJOTMYECKHX BCIIOMOTATEIbHBIX CpPEACTB». HeoOXomuMo O3HaKOMHTBCS CO

CTPYKTYpOW JaHHBIX JOKYMEHTOB. IIpW KOHCHEKTHPOBAHWM JOMOJHUTEIHHO

HE00X0MMO 00paTUTh BHUMAHHE HA CIIEAYIOIIEE:

e 00J1aCTh IPUMEHEHUS;

® TEPMUHBI U ONIPEICICHUS;

e o0mume TpeOboBaHUs K COAEPKAaHUIO UH(OpPMALIMU IS TOTPEOUTENS, B TOM YHUCIE

0COOCHHOCTH yKa3aHHsI HA MAPKUPOBKE COCTaBa MPOIYKTa;
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e miepeyeHb MH(OpPMAIMK, BHIHOCUMOM Ha YMAaKOBKY apOMaTH3aTOPOB M IMHUIIEBBIX

J100aBOK.

3. CTy,ZleHTI)I HN3y4dlOT OCHOBHBLIC KIIACCHI ITHIICBBIX I[O6aBOK HCIIOJIB3Ys

MaTcpual I'IpI/IJ'IO)KCHI/Iﬁ K MCTOAUYICCKOMY YKA3aHHIO.

3. KoHTpOJIbHBIE BONIPOCHI

1.

6
7
8.
9

Crpykrypa TP TC 029/2012 TpebGoBaHusi 6€30MacHOCTH MHIIEBLIX T00aBOK,
apoOMaTHU3aTOPOB M TEXHOJIOTHIECKUX BCIIOMOTATEIBHBIX CPEJICTB

Crpykrypa Texnuueckuid periiaMeHT TaMmoxeHHoro coroza TP TC 021/2011 O
0€30MacHOCTH MUILEBON TTPOYKITUN

OCHOBHBIC TIOJIOKEHUS THTHCHUYECKHX TpeOOBAaHWUN TIO TIPUMEHEHHUIO
MUIIEBBIX JOOABOK.

OYHKITMOHAIBHBIE  KJIACChl  MHUIIEBBIX  J00aBOK, pa3pelieHHBIX IMpHU
MIPOM3BOICTBE MPOIYKTOB JAETCKOTO MUTAHHUS.

OcoOEHHOCTH MapKUPOBKU MPOJOBOJIBLCTBEHHBIX TOBAPOB, COJEPMKAIINX
MUILEBBIC TOOABKH.

OTHOCSTCS JIH NUIIEBbIE JOOABKH K MUIIEBHIM BEIIECCTBAM.

B ueM 1iens nprMeHEeHHs MUIIEBBIX JO00ABOK.

TexHomornyeckoe npeaHa3HauYCHUE MUIIEBHIX J0OABOK.

Kakum opranom periaMmeHTHUPYETCsl TPUMEHEHUE TMTUIIEBBIX J0OABOK.

10.Yto o3navaet autepa «E» u miudpoBoit HoMep, MPUCBOCHHBIE MUIIEBBIM

100aBKaM.

11.TTumeBbie 100aBKH, pa3pelIeHAbIC Ha TeppuTOpun PD.

12.TTumeBbie 100aBKH, 3anpelieHHbIe Ha Tepputopuu PO.

4. 3aganne 1J151 CAMOCTOSITEIbHOM PadOTHI

[lo wHAMBUAYyalbHOMY 3aJlaHUIO MOJATOTOBUTH pedeparbl W Npe3eHTALUU

TBOPYECCKHX IIPOCKTOB.

e [lumesbie 70OaBKH U MPOIOBOILCTBEHHOM Oe3omacHocTH Poccun.
e HopmatuBHO mpaBOBBIE aKThl 00ECIEUEHUS MPOIOBOJIHCTBEHHOM

0e301macHOCTH CTpaHHbI.

3aoanus 011 00ONOJIHUMETbHO20 OOHYCA
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e [lumessie 106aBKU B POU3BOICTBE 3apyOEIKHBIX TPOAYKTOB TUTAHUS

JlabopaTopnasi padora Ne 2

Tema 3ansaTus: [Inmesbie kpacurtean. [loka3zarenn 6e3omacHocT. MeToabl
HCCJIeI0BAHMS.

Y4yeOHble 1eaM: H3YYUTh CBOMCTBA MPUPOJHOIO NHUIMEHTa OeTaHWHA;
(bakToOphl, BIUSIOMIAEC COXPAHHOCTh JAHHOTO THTMEHTA. O3HaKOMHTBCSL C
OCHOBHBIMU TpPEOOBAaHUSMHU K WCIOJIB30BAHUIO KpacHUTENed TMpU MPOU3BOJICTBE
MPOJAYKTOB MUTAHMUS.

B pe3ysbTaTe u3yuyeHUs TeMbI CTYI€HTHI J0JKHbI:

3HaTB: CBOMCTBa MPUPOJHOIO TUIMEHTa OeTaHuHa; (HAKTOPhI, BIUSIOIINE
COXPAHHOCTh JJAHHOTO MUrMeHTa. [IpuoputeTsl B cepe mpou3BOJCTBA MPOIYKIIMU
MATaHUA.

YMeThb NPUHITh KOHKPETHOE TEXHUUYECKOE PEIICHHE MpHU pa3pabOTKe HOBBIX
TEXHOJOTUYECKUX TMPOIECCOB IMPOU3BOJCTBA MPOAYKIMH MHUTAHUS, BHIOUPATh
TEXHUYECKUE CPEICTBA M TEXHOJOTUHU C YUYETOM IKOJOTUYECKUX IMOCIEACTBHI HX
MPUMEHEHUS, COCTaBISATh HAYYHO OOOCHOBAHHBIC pEUENTYPbl M TEXHOJOTHIO
MPOU3BOJICTBA MPOIYKTOB O€30MACHOTO U 3JI0POBOTO MUTAHMUS;

Baaners Merogamu aHanmu3a TPHOPUTETOB B cdepe MPOU3BOACTBA MPOMYKIIMH
MUTaHUs,  OOOCHOBBIBATh MPUHSITHE KOHKPETHOTO TEXHUYECKOTO pPEUICHUS MpHU
pa3pabOTKE HOBBIX TEXHOJOTHYECKUX IMPOIECCOB MPOU3BOACTBA IMPOMYKIIHH
MUTAHUSL.

1. TeopeTnyeckasi 4acThb

1.1. XapakTepucTuka u Kjiaccu(pukanus NUIEeBbIX KpacuTeaen

Cpean BemlecTB, ONPENEISAIOMIMX BHEIIHUM BHJ NHUIIEBBIX HNPOAYKTOB,
BAKHEWILIEE MECTO MPUHAJIEKUT KPACUTEIISM.

[TumeBsle KpacUTENN BHOCATCS B IPOAYKTHI C LIEJIBIO:

- BOCCTAHOBJIEHUS TIPHUPOAHOW OKpackH, YyTPAye€HHOM B  Mpouecce

IIPOM3BOJICTBA U (WJIM) XpaHEHUS,

14



- OKpamuBaHUs  OCCIBETHBIX  NIPOIYKTOB I  TOPUAAHUS UM
MPUBJIEKATEILHOIO BUAA M LIBETOBOTO pa3zHO0Opa3us (0€3aJKorojbHble HANHUTKH,
KOHJIUTEPCKHUE U3ACIUS U JIP.).

K numeBbiM 100aBKaM-KpacUTENIM HE OTHOCATCS:

- MHIIEBbIE TPOIYKTHI, OOJIAAIOIIME BTOPUYHBIM KpacsaiumuM 3SddekTom
(bpyKTOBBIEC U OBOIIHBIC COKHM WJIM IIOpe, Kode, Kakao, madpaH, marnpuka u JIpyrue
MULIEBBIE NPOAYKTHI);

- KpacuTedau, MPUMEHSEeMbIC IS OKpAIlMBaHUS HECHhETOOHBIX HAPYKHBIX
yacTel MUIIEBBIX MPOAYKTOB (000JOUKH JIJIsi CBIPOB M KOJI0ac, JjIsl KJISUMEHUS Msca,
MapKUPOBKH SIUI] U CHIPOB).

B kadecTBe Kpacurelield TPUMEHSIIOT HATypaJbHbIE, CHHTETHUYECKUE U
MUHEPAJIbHBIC BEIIECTBA.

[lepeueHp pa3pelIEHHBIX MHIIEBBIX Kpacutener mnpenacrasien B TP TC
029/2012 TpeboBaHusi 0OE30MACHOCTH TIHILIEBBIX J00AaBOK, apOMAaTH3aTOPOB H

TCXHOJIOTUYCCKUX BCIIOMOI'aTCIbHBIX CPEACTB

Hamypanshnuie (npupoonsle) Kpacumenu - Kpacsilye BEIIECTBA, BbIACICHHbBIC
U3 MPUPOJIHBIX UCTOYHUKOB (PaCTUTEIbHBIX WU )KUBOTHBIX ).

NHTepec K HaTypajdbHbIM [MHUILIEBBIM KPAacUTENsIM B IOCIEIHEE BpEMs
3HAUUTEIBHO BO3pPOC, IMOCKOJIBKY B HHUX COJAEpXaTcsi OWOJOrMYECKH AKTUBHBIE,
BKYCOBbIE M apOMATHYECKHE BEIIECTBA, MPUAAIOIIME MPOAYKTaM HE TOJIBKO
MPUBJIEKATEIbHBIM BUA, HO M €CTECTBEHHBIM apomaT, BKYC U JOINOJHHUTEIbHYIO
MULIEBYIO IEHHOCTb.

W3 npupoaHbIX KpacuTenei, MpUaaruX KpacHy0, OPAHKEBYIO WM JKEIITYIO
OKpacKy, d4aiue Bcero ucnoiib3yrorcs kapotuHounbl (E160 u E161). HaubGoinee
BaXHbIN 13 HUX - B-xkapotun (E160a), xoTOpwIil sBISETCS TPOBUTAMHUHOM A H
AHTUOKCUAAHTOM. [IpuUpOIHBIMH KEITHIMM KPACHUTEIISIMU SBJISIIOTCS  KypKyMma,
typmepuk (E100). K kpacHbIM KpacuTelssM OTHOCST aHTOIMAHBI, COAEpIKaIIUecs B
yepHOl cMopoanHe U KpacHoM BuHoOrpajae (E163), kpacHblii CBEKOJBHBIA WIH

oetanuH (E162), kapmunst (E120).
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B kadecTBe 3€M€HOTO TPHPOAHOTO KPACHTENS HCIONB3YETCS XIOPODUILT
(E140), xoTOpsIii MPUCYTCTBYET BO BCEX pACTEHMX. boyee cToilkoe OKpalluBaHHE
JaeT XUMUYECKH MOAU(PUIMPOBAHHBIA XJIOPO(UILI, Ile MarHui 3aMelleH Ha Mellb
(E141).

K nmpupoansiM kpacutTensiMm oTHOCAT caxapHbii kosiep (E150), koTophiii erie
Ha3bIBAIOT KapaMeJIbHBIM KPACUTEJIEM.

Cunmemuueckue Kpacumenu 00JaJal0T 3HAYUTEIbHBIMU TEXHOJIOTUYECKUMHU
MpPEUMYIeCTBaMHU, T.K. OHU 00Jiee YCTOMYMBBI K TEXHOJIOTMYECKOW 00paboTke,
XpPaHEHHIO WU JAlOT SpPKHUE, JErKOBOCIPOM3BOAUMBIE LBeTa. MHOruMe KpacuTelu
XOpOILIO PACTBOPUMBI B BOJE, HO HEKOTOPbIE M3 HHUX OOpazyl0T HEPACTBOPUMBIC
KOMILJIEKChl (JIaKM) C MOHaMH METaJUIOB M B Takod (opMe B BHUJE MUTMEHTOB
MPUMEHSIOTCS JJI1 OKPAIIMBaHUS MOPOIIKOOOPA3HBIX MPOIYKTOB, TAOJIETOK, Ipaxe,
KEBATEJIBHON PE3UHKH.

B 3aBuCMMOCTH OT XHWMHYECKOM CTPYKTYpPbl CHUHTETUYECKHE KpPACUTENH
MO/IPA3IEISIOTCS Ha KJIACCHI:

- azokpacutenu: TtaptpasuH (E102), sxentwiii «comneunsrit 3akat» (E110),
kapmyas3uH (E122), nynnoseiit (ITonco) 4R (E124), uepnsriit onectsimuii (E151);

- TpUAPWIMETAHOBbIE KpacuTenu: cuHuil nmarentoBanubii V (E131), cunuit
onectamuii (E133), 3enensiit S (E142), kopuunessiii HT (E155);

- XWHOJIMHOBBIC KPACUTENH: KENThIM XUHOIMHOBLIN (E104);

- MHIWUTOHWJHbIC: MHAUTOKapMuH (E132).

Munepanvusvie Kpacumenu. B KadecTBE NHUIIEBBIX KpacsIIMX BEIIECTB
HCIIOJIb3YIOTCS HEKOTOpbIE MUTMEHTHI U MeTalibl. Tak, okcun skeneza (E172) maer
YEepHBIN, KPAaCHBIA W JKENTHIN 1BeTa, a Auokcua tutana (E171) u kapboHat Kambius
(E170) - Oenwrii. U3 mertamnoB npumensitorcsa Takxe 301010 (E175) u cepebpo
(E174).

1.2. 'uruennveckue TpeOGOBaHNUS K NPUMEHEHHUIO MNIIEBbIX KpacuTeJieil

[logkpamBaHue TMHILEBBIX MPOAYKTOB MOJKET OCYLIECTBISITBCA  Kak
OTIETBHBIMU  KPACHUTEIIIMH, TaK W KOMOWHUPOBAaHHBIMH  (CMEIIAHHBIMH),

COCTOAIIMMU U3 IBYX U Ooiee KpaCHTCHeﬁ.
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He AOITyCKAacTCsA HNPUMCHCHHC [MHIICBLIX KpaCHTeHeﬁ AJ1 MaCKUPOBKH
HU3MCHCHUA OBETAa IIPOJAYKTa, BBI3BAHHOI'O €ro nopqeﬁ, HapyImcHUCM
TCXHOJOTHUYCCKUX PCIKUMOB UJIN UCIIOJIb30BAHUCM HeI[06p0Ka‘-IeCTBeHHOI‘O CBhIPbA. B
Tabm. 2.1 YKa3aHbl IMMOICBBIC IIPOAYKTBI, B KOTOPbLIX HC JOIIYCKACTCA HMCIIOJIb30BATh

KpaCHUTCIIN (38, HUCKIIFTOUCHUCM CIICOHUAJIBHO OT'OBOPCHHBIX cnyqaeB).

Tabnuna 2. 1 - [IuieBbie NpoayKThl, B KOTOPHIC He JOMYyCKAaeTcs1 J00aBICHHE
KpacuTenen

No IMumeBbie NPOAYKTHI

1. HeoOpaboTanHble MHILEBHIE MPOTYKTHI

2. Momn0KO acTepru30BaHHOE MU CTEPUIM30BAHHOE, IIIOKOJIATHOE MOJIOKO

3. Myka, kpynsl, 6000BbIE

4. Kucnomono4nbie MpoayKThl, TaxTa He apOMaTU3UPOBAHHBIE

5. MomoKo0, CITMBKY KOHCEPBUPOBAaHHBIE, KOHIIEHTPHUPOBAHHBIE, CTYIICHHBIE HE
apOMaTU3UPOBAHHBIC

6. Slita u npoayKTHI U3 AU (U1 OKPAIIMBAHUS CKOPIIYIIBI MTACXATIBHBIX SUIT TOTTYCTAMBI
OTIpeieIeHHbIC TTUIIEBbIE KPACUTEIN)

7. Msico, ntuna, quyb, peida, pakooOpa3Hble, MOJUTIOCKH LEJIbHBIE WIIN KyCKOM HITH
U3MeNbUYeHHbIe, BKII0Yas ¢apii, 6e3 100aBiIeHns APYTrUX UHIPEJUEHTOB, ChIpbIe

8. @DpyKTbI, OBOLIH, TPUOBI CBEXKHE, CYIIIEHbIE

9. @OpyKTOBBIE U OBOILIHBIE COKH, TTACTHI, IOPE

10. |Osomwu' (kpoMe MaciuH), GPYKTHI, IPUOLI KOHCEPBUPOBAHHBIE, BKIIFOUAs IIOPE, MACThI

11. | Caxap? rmoko3sa, GpykTo3a

12.  |Men

13. | Kakao-nmpoayKThl, IOKOJIQHbIE HHTPEINEHTHl B KOHAUTEPCKUX M JPYTUX U3IEIUIX

14. Kode xapensblii, TuKopuil, yaif, 3KCTPAKThI U3 HUX

Cnennu M cMecH U3 HUX

15. | Cousb noBapeHHas1, 3aMEHUTENU COJIU

16. | Crnenmanu3upoBaHHbIE MUIIEBbIE MPOAYKTHI IS 370POBBIX M OOJBHBIX AeTel (10 3-x
JIeT)

17. |Bopna nutbeBas OyTbUIMpPOBaHHAs U B OaHKax

! KpOMC OBOHICIZ, B ITPOU3BOACTBC KOTOPBIX AOIMYCKAIOTCA TOJILKO ONPCACIICHHBIC KPACUTCIIN.
2 B IMMPOU3BOACTBE caxapa—pa(bI/IHa;[a AOMYCKACTCA UCIIOJIb30BAaTh YJIbTpaAMapHUH.

HccnenoBanue CBOMCTB MPUPOAHOT0 MMIMEHTA OeTAHUHA

1.3. CBoiicTBa NMPUPOAHOI0 NMUIrMEHTA OeTAHMHA
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[lurment OeTaHWH BXOIWUT B COCTaB KpacuTene cTonoBoil cBekibl (Beta
Vuigaris). On sBuseTcs OIHUM W3 KPacHO-(PHOJETOBBIX KpacHUTeNneH —
OeTallMaHuHOB.

KpacHyto okpacky CBEKJIbI 00€CIIEYMBaIOT:

OeTallavHbl, KOTOPbIE MOJPA3ACISIIOTCS HA JABE TPYIIIbI MUTMEHTOB — KpPacHBIE
(6eTtarmaHuHbl) U KENTHIE (OeTakCaHTUHBI). KpacHBIX MUTMEHTOB B CBEKJIE OOJIBIIIE,
yeM JKENThIX, COAEpKaHWE HX MOXKeT JocTurarb 95%  oOmiero coaep:kaHus
OeTaslanHOB.

beranyanuHbel TpencTaBI€Hbl B OCHOBHOM OeTaHuHOM (75-95% o6miero
COJICp’KaHMSl KPACHBIX IMUTMEHTOB), a TaKXke€ OETaHUAMHOM, MPOOECTAaHMHOM M UX
u3oMepaMy; OeTakCaHTUHBI — ByJbrakcaHTuHoOM | (95% oOmwero coxaepkanus
KENTBIX MUTMEHTOB) M BysnbrakcantuHoMm |l. ComepkaHve W COOTHOILIEHUE 3TUX
MUTMEHTOB B CBEKJIE 00YCIOBIMBAIOT Pa3IMyuus B OTTEHKAX €€ OKPacKHu.

Haubonee moapoOHO cienyer paccMOTpeTh O€TaHMH, TaK KaK W3MEHEHUE
OKpacKM CBEKJIbI B TPOIIECCE TEIUIOBOM KyJIMHApHOW 00pabOTKM OOYCIOBJIEHO B
OCHOBHOM U3MEHEHHEM 3TOTO IMUTMEHTA.

beranun mnpencraBisieT coOOM MOHOTJIMKO3U[, AarIMKOHOM KOTOPOTO
ABJIsSIETCS] OCTaHUIMH WM N300€TaHUIHH.

[Ipu TemmoBoil KynuMHApHOW 00paOOTKE CBEKJIbI OCTaHWH B TOW HWJIM MHOU
CTENEHU pa3pyIlaeTcs, BCIEICTBUE YEro KpacHO-(PHOJETOBas OKpacka CTAHOBUTC
MEHEEe WHTCHCHUBHOHM, a TaKXe MOXET Mpuodperath OypoBarhlii OTTEHOK. [lpu
OXJIQKJICHUH U TOCJEAYIOEM XPAHEHHH TOTOBOM CBEKJbl OKpacka €€ 4acTUYHO
BOCCTAHABIIMBAETCS  BCIEJACTBUE  pereHepanuu OeraHunHa. Takoe — sBIeHHE
HaOIrIOAaeTCs IPU XpaHEHUHU MOTy(HaOpUKaTOB U3 CBEKJIBI B BHJIE OTBAPHBIX IICIJIBIX
OYUIICHHBIX WM Hape3aHHBIX KOPHEIUIOAOB.

[lon pmeiicTBUeM BOJBI W HArpeBaHHsI MPOUCXOAUT THIPOJIN3 OeTaHWHA I10
Mecty aBovHOW cBsizm y C-11 ¢ oOpazoBaHweM IUKIOAMOKCHU(EHUTAIAHUHA |
OeTalaMUKOBOM KUCIIOTHI.

Crenenp paspyiieHusi OeTaHMHA TpPHU TEIUIOBOM KyJIWHApHOW 00paboTke

CBCKIJIBI JOCTAaTOYHO BBICOKA. TaK, B OYHIICHHBIX KOPHCIIOAAX CBCKJIbI, CBAPCHHBIX
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B BOJIE, HAXOJAT JHUIIb OKOJO 35% coaepkamierocst B noinydadbpukare OeTaHuHa, B
orBape 12-13%. Taxum o06pa3omM, MOXHO CUHTaTh, YTO OOJiee TOJIOBHHBI
coJiepKallerocsi B CBekJie OeTaHWHA MOIBEPraeTcsl TEPMUYECKOM JIerpalalliu.

Bapka cBexiibl Ha Tapy HECKOJIBKO CHMKAET MOTepU OETaHMHA 110 CPABHEHUIO
c Bapkod B Bojge. OpgHaKO CTeNneHb TEPMUYECKOM Jerpajaldyd MUTMEHTa B IEIO0n
OUMIIEHHOM CBEKJIC U B 3TOM CIyyae OCTaE€TCs JOCTaTOUYHO BhICOKOM — 46%.

[Ipu Bapke Ha mapy CBEKJbI, HAPE3aHHOW KyOWKaMH, CTENEHb pa3pylICHUS
MMUTMEHTA MOXKET 0ocTUrath 54%.

Crenenb pa3pylieHusi 0€TaHWHA 3aBUCUT OT MHOTHX (DAKTOPOB:

1. TEMIIEPAaTypbl HArPCBAHMS,

2 KOHIICHTPAIH MUTMEHTA;

3 pH cpensr;

4, KOHTAaKTa C KHCIIOPOJIOM BO3IIyXa;

5 NPUCYTCTBHS B BAPOYHOH Cpejic HOHOB METAJIOB U IPYTHX.

UemMm BbIIIE TEMIIEpaTypa HarpeBaHusi, TeM OBICTpEE pa3pyliaeTcsi MUTMEHT.
Uem BbIlIlE KOHIIEHTpAIUsi O€TaHWHA, TEM JIyYllle OH COXpaHsIeTCs. ODTUM
0OBSICHSIETCSI PEKOMEH/IallMsl BapUTh WM 3allekaTh CBEKIY B KOXkHIle. B mocnennem
ciydae ocina0JIeHHsI OKPACKHM CBEKJIbI MPAKTUUECKH HE MPOUCXOTUT.

[Ipu Bapke OUYMINEHHBIX KOPHEIUIOJOB B OTBap (KOHAEHCAT) MEPEXOIUT
Oonplie OeTaHWHA, YEM MpPU Bapke HUX B KOXKHULE, MPEnATcTByrowed auddy3uu
nurMenTa. OKpacka TakoW CBEKJIbI MEHEE UHTCHCUBHASL.

UccnenoBanue BausHusi pH cpenbl B npenenax ot 6,2 1o 4,8 Ha CTENEHb
paspylieHust 0eTaHMHA MMOKa3ajo, YTO MEHbIIIE BCEro ero paspyiaercs npu pH=5,8
(mepuon momypacnaaa 6etanuHa T1, coctaiset 21,7Mun). B Gonee kucibix cpenax
O0etanuH pazpymaercs ovictpee (pu pH 4,8 T 42 =17,1 muH); To ke HaOIOAaCTCS U
nipu pH 6,2.

C momompr  CHEKTPOPOTOMETPUH  KpacUTENIb HUCCIEAYeTCs Ha  €ro
YCTOMYMBOCTh K TEMIIepaType, OpraHM4ecKuM KUcIoTaMm (YKCYCHOHM, OeH30MHOM),
MUIIEBON coje (pa3phIXJIUTENh B KyJIHMHAPHH), K CyIb(pUTaM (IIBETOPETYIUPYIOIINE

arcHTHI).
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2. IIpakTH4Yeckas 4acTh
Onvim 1. Bausanue memnepamypol Ha Y6eMHOCMb OeMAHUHA
Peakmueni:
1. Boanslii pacTBOp NMUTMEHTA CTOJIOBOM CBEKJIBI

Qoopyooeanue

1. Bogsinas Oans
2. DAEKTPOIUIUTKA
3. llItatus
4. ®OK
5. Kon6a 500 cm®
6. TepmomeTtp
7. [Tunetka
Iopsinok BbINOJIHEHNSI PadOThI
Konby ¢ 300 cm® BomHOro pacrBopa Kpacurels MOMEMIAIOT B KHUIISAILYIO
BOAsAHYI0 OaHo Ha 45 muuyr. OT60p npob6 (20 cm®) nmposoxsaT uepes kaxasie 10
MUHYT M 3aMepsIOT IUIOTHOCTh pactBopa Kpacutens Ha DIK. IlepByro mpoly
OoTOMpAIOT 0 Hayajia HarpeBa pacTBopa.
3amephbl 3alUChIBAIOT B TAOIUILY, CTPOSIT rpadvK B KOOPJUHATAX:
I0THOCTH (/) — Bpems (T), caenaTh BEIBOJBI.
Onwvim 2. JIeiicTBUE OPTraHUYECKON KUCJIOTHI Ha IIBETHOCTh O€TaHWUHA
Peaxkmueguoi:
1. Ykcycnas kucnora, 70%-Hblil pacTBOp
2. ben3oitnas kucnota, 70%-Hblil pacTBOp
3. Boausrit pactBop OetannHa
4. HuKaTop yHUBEPCAIbHBIN

Qoopydosanue: 1. To xe, uro u B onbite 1, pH-mMeTp

Iopsinok BbINOJIHEHNsI padOThI
K 300 cm® pacTBOpa KpacuTens cTOIOBOMH cBekibl mpunuBaioT 20 cm® ykcycHO#
KHCJIOTBI M CTaBAT HAa KHIIIYIO BOASHYIO OaHiO Ha 45 muHYyT. OTOOp TpOo0 uis

3aMepa MJIOTHOCTU KpacuTessl Mpou3BoaaT yepe3 kaxasie 10 munyt. [lepBas npoba
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oTOMpaeTcsi 10 BHECEHHS KHUCIOTHI, BTOpas - 10 HarpeBanws. B kaxmon mpobe
3amepsaroT pH pacTBopos.

[ToctpoiiTe rpaduk B KoopauHaTax: IOTHOCTH (/1) — Bpems (T), caenaTh
BBIBO/IBI.

ToT ke OmBIT IpoieNiaTh ¢ OCH30MHON KUCIOTOM.

OmnpiT 3 JleiicTBuE MUIIEBOM CObI HA IIBETHOCTh OETaHUHA

Peaxkmueguoi:

1. Bonusiit pactBop 6eTannHa

2. l'uapokap6onat Hatpus, 30%-HbIi pacTBOp

Oobopyoosanue:

1. pH - metp
2. [Inockononuble k0061, 500 cm®
3. POK
4. BonsiHas 6aHst
IHopsinok BbIMOIHEHHSI PadOTHI
K 300 cm® pacTBOpa KpacuTens CTONOBOM cBeKbl, npuiusaoT 30 cm® pacteopa
nuueBoil coabl. Konby ¢ kpacuteneM NOMEIAOT B KUTISILYIO BOASHYIO OaHIO Ha 45
MHUHYT.
Ot6op mpob M 3aMep MIOTHOCTH pacTBOpa KpacUTeNs MPOU3BOJUTCS TaK XKe,
Kak B onbITe 1.

B xoHI1e ombITa mocTpouTh rpaduk, CASIATh BHIBOIBI.

Onoim 3. /leiicmeue cynohumoe na y6emuocms pacmeopa CmoJi080il C6EKbl.
Peaxkmueguoi:
1. Boanslid pacTBOp KpAacHUTENsl CTOJIOBOM CBEKJIbI
2. Cynbsdur natpus, 10%-HbIi1 pacTBOp

Obopyoosanue: 1. To xe, uto u B onbITe |
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Iopsinok BbINMOJIHEHNSI PadOThI

B kon0y ¢ 300 cm® pacTBopa kpacuTens 6GetanuHa npuanBaioT 30 cm® cynbgura
HATpHs M CTaBAT B KUILAILYIO O0aHio Ha 45 muHyT. OTO0p Mpo0 M 3aMmep MIOTHOCTH
pacTBOpa KPACHUTEISI MPOBOJAT KAK B ONbITE 1.

B KoHIIe omnbITa MOCTPOUTH rpaduK, CAEIATH BHIBOIBI.

Crenaiite BBIBOJIBI IO padoTe.
Onwvim Ne 4. Bvioenenue kapomunouoos u 6emanuna u3 KOpHenjai0006

HartypanbHbie KpacuTenu BBIACISIOT (GU3UUYECKUMH CIIOCO0aMH (IKCTpaKIIHS,
MpocTasi MEeperoHka, cyoaumanus W Jp.) U3  PACTUTENbHBIX HJU >KUBOTHBIX
HMCTOYHUKOB: SITOJIbI, IIBETHI, JIUCThS, KOPHETUIOJAbI U T.M., B TOM YHUCJI€ OTXOJbI Ha
KOHCEPBHBIX U BUHOJIEIBYECKUX 3aBOJiaX. HTepec Myisi moTpeOuTesns mpecTaBisioT
B-kapoTWH U O€TaHWH, KOTOpble MPHUAAIOT MPOIAYKTY Oojee MpUBJICKATEIbHBIA U
€CTECTBEHHBIN BUJ. [[BEeTOBOI CriekTp -KapOTHHA BapbUPYETCSI OT CBETIO->KEITOTO
710 OpaHXXeBOro, OETaHHHA - OT PO30BOTO JJO BUILTHEBOTO.

Mertoauka 3kcnepuMenTa: Kycodkn MOPKOBM W CBEKIBI pPa3MEpOM C
TOPOIIUHY M3METBYUTE B CTYNKE M MOMECTUTE B pasHbie MpoOupku ¢ 10 karuisimu
TeTpaxJipopMeTaHa, 3aKpoiiTe MpoOkoW M BcTpsxuBaiite B Teuenue 20-30 cek.
OTMeThTe U3BMEHEHUE OKPACKHU IKCTPareHTa.

[Tomy4eHHBIH SKCTPAKT pas3yielTe B TPU MIPOOUPKH, 3aTeM J0OABbTE HECKOJBKO
Kamenb BemecTB: B nepByr — 10% pactBop comstHON KucioTel, BTopyro — 10%
pacTBOp THUAPOKCHAA HaTpus, TpeTbro — 1% pacTBOp IlepMaHraHara Kajus.
[TpoOupku BCTPAXHUTE U OTMETHTE U3MEHEHUSI.

Habmronenus:

BriBoObI:

Onvim Ne 5. 3agucumocmev oKpacku h1aeonon08, hiasononos, haraeonoe om pH
cpeowt

daBOHOUIBI PA3TUYAIOTCS MO CTENEHW OKUCIEHHOCTH WJIM HACHIIEHHOCTH

TeTePOIUKINYECKOTO (hparMeHTa, Yrcjia ¥ B3aUMHBIM TIOJIOKEHUEM THUIAPOKCHIIBHBIX

TPYIII, CPEU KOTOPBIX ¢h1asononbl, (h1agoHoHbl U (h1a8OHBI TIPU BOCCTAHOBJICHUU
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MAarHueM B MPUCYTCTBUM COJISTHOM KHUCJOTHI JAlOT KPACHOE WM OPAHKEBO-KPACHOE
OKpallIMBaHUE, 00YyCIOBICHHOE 00pa30BaHUEM aHTOIIMAHUIUHOB.

XUMHU3M:

oH L] OH H OH
DR O H

pyTuH (rpyrrma ¢IaBOHOJIOB)

T
) £ |
s =1~
H o e
*og s O H
OET
AHTOIIHAHUINH

Metoauka »3kcnepuMenTa: B mnpoOupky mnpuwimBaloT 2 M pacTBopa
(1aBOHOUIOB (HACTOM 3€JICHOr0 4Yasi, PYTHH, KBEPLETHH U Jp.) N00aBIsAOT 5-7
Karejb COJSIHOM KUCJIOTHI M HEOOJIbIIOE KOJMYECTBO MarHus B BHUJE ONUJIOK (WU
OJIHy TpaHyly IMHKa), 3aT€M HarpeTb pacTBOp, uepe3 3-5 MUHYT HaOII0aoT
okpamvBaHue. [lomydeHHbId pacTBOp OTIIEWTE B JPYryr0 MpoOUpPKY U 100aBbTE
HECKOJIbKO Kanenb 10% pacTtBopa ruapokcuaa HaTpUsl 10 U3MEHEHUSI OKPACKH.

HabGmronenus:

BriBonsr:

Onwvim Ne 6. Bzaumooeiicmeue (h1a6oHou008 ¢ conamu memaiios

®naBoHOUABI IIPU PACTBOPEHUM B IKECTKOM BOAEC B3aUMOAECUCTBYIOT C
KaTHOHAMHU METAJUIOB (OKeJie3a, Kajbllvs, MarHus U Jp.), IpU 3TOM 0OpasyroTcs
pPa3IMYHO OKpalleHHble Ocajku. Tak, mpW B3aUMOJIEUCTBUU C alleTaTOM CBUHIA
(haBoOHOUIBI O0Pa3yIOT OCAJKH, OKpAIIEHHbIE B KEJITO-OPAHXKEBBIN, KPACHBIA WU
CHUHUU IBET.

XUMU3M:

L) = ) ] OH [
4 CH OO 3213“13

H» — Hi

23



HaOmronenuns:
BriBonI:

Mertoauka »j3kcnepuMenTa: B mnpoOupky mnpunmBaior 1 M pacTBopa
(¢1aBoHOMIOB (HACTOM 3€JIEHOr0 4Yas WIM JiyKa, pYTHH, KBEPUETHH M [p.),
nobasisitorT 3-5 kamenb 2% pacTBopa aunerata cBuHUA. HabOmiogaroT BblnajeHHe
ocaka.

3. KOoHTpPOJIbHBIE BOIIPOCHI
Kakune nurmeHThl 00ecieunBaoT KPaCHY0 OKPacKy CBEKJIbI?
Kakumy nurmeHTamu npeacTaBiieHbl OeTallMaHUHBI?
Kakumu nurmeHTamu npeacTaBieHbl O€TAKCAaHTUHBI?
KakoBa crenens pazpyuieHust OetaHuHa?

Ot Kakux (paKTOpOB 3aBUCUT CTENICHb pa3pylIeHUsI OeTaHUHA?

© 0 k~ w0 Dd

[Ipu xakom 3HaueHuu pH cpenbl TUrMeHT OeTaHuH 0oJiee yCTOMYNB?
1. [Tumessie  kpacutenu.  Ilokazarenu  Oe3omacHOCTH.  MeTobl
VCCJIEIOBAHMSI.
4. 3aaHue 1191 CAMOCTOSITEJIbHON PadoThI
[lo wHAMBUAYyaTbHOMY 3aJlaHUI0 TMOJATOTOBUTH pedepaTbl W TPE3eHTAIUU
TBOPYECKHUX MPOEKTOB!
e lcnonbs3oBaHue KpacuTenel B MPOU3BOACTBE MPOIYKTOB TUTAHUS.
e HopmatuBHO mpaBoBbIe aKThl oOOecleueHUss  Oe30MacCHOCTH HOBBIX
BHJIOB MUIIIEBON MPOIYKIIUU.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcnonb30oBaHWe KpacuTesned B IPOU3BOACTBE MNPOJYKTOB JETCKOTO,

JTUETUIECKOTO, JIEYCOHO — MPODUIAKTHIECKOTO MUTAHMUS.

JlabopaTopHas padora Ne 3

Tema: UccienoBanue 1eiiCTBUS HBETOPEryJupyromux pearentos. Ilokazarenn

oe3onmacHocT. MeToabl MCCIeI0BAHUS.
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Y4eOHble HeJaH: OBJIAJETh 3HAHUSIMHU M MPAKTUYECKUMHU HABBIKAMH B
cdepe MpOoU3BOJCTBA MPOAYKIUU MUTAHUS, OOOCHOBBIBATH MPHUHITHE KOHKPETHOTO
TEXHUYECKOTO pelIeHUs] MpU pa3pabOTKE HOBBIX TEXHOJOTUYECKUX MPOIECCOB
MIPOU3BOICTBA NPOAYKIMU MUTAHUS; BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTUU
C YYETOM DSKOJIOTMYECKHX MOCIEICTBUI HX NpUMEHEHUs. VM3yunTh nelcTBUE U
CBONCTBA IIBETOPETYIUPYIOLIUX.

B pe3yabTare udy4eHust TeMbl CTYA€HTBI JOJIKHBI '

3uate: [IpuoputeTsl B cepe mpou3BOACTBA MPOAYKIIMHA MTUTAHUS, OCHOBHbBIE
3ajayd B oOsiacTh oOecreyeHusi MNPOAOBOJBLCTBEHHONW O€30MaCHOCTU CTpaHBbI,
oOecreueHuns HaceJIeHUs! CTPaHbl OCHOBHBIMU HYTPUEHTAMM.

YMeTb NpUHATH KOHKPETHOE TEXHUYECKOE PEILIEHUE MpHU pa3paboTKe HOBBIX
TEXHOJIOTHYECKUX TMPOLECCOB MPOU3BOJCTBA MNPOAYKIMU IHUTAHHS; BBIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTHH C YYETOM 3KOJIOTMYECKUX IOCIEICTBHUA HX
IPUMEHEHHUs, COCTaBJISITh HAyyHO OOOCHOBAaHHBIE PELENTYpbl U TEXHOJIOTHIO
MIPOU3BOICTBA MPOAYKTOB O€30MMACHOTO U 3I0POBOTO MUTAHMUS;

BuiageTs MeTOaMu aHaNM3a IPUOPUTETOB B cepe MPOU3BOCTBA MPOAYKIIUU
MUTaHUsA, OOOCHOBBIBATH NPHUHATHE KOHKPETHOIO TEXHUYECKOIO pEIIEHUs Mpu
pa3pabOTKe HOBBIX TEXHOJOIMYECKHX IPOLIECCOB IMPOU3BOJACTBA IMPOIYKIHH

IINTaHUs.

1. TeopeTnueckas 4acThb

1.1 O0pa3oBaHue HOBbIX OKPAIIEHHBIX BeLIECTB NMPHU 00padoTKe MPOAYKTOB

[Ipu orenke KayecTBa MUIIEBBIX MPOAYKTOB OJHUM W3 BaXKHBIX MOKa3aTeseH
SBJIgETCS WX IBEeT. MX CHOXHBIM XMMHUUYECKHH COCTaB, HaJIMUME 3HAYUTEIHLHOI'O
KOJINYECTBa JIAOWJIBHBIX COEIWHEHHN MOTYT BBI3BaTh H3MEHEHUE IIBETa Ha
Pa3JIMYHBIX CTAIUSIX TEXHOJOTHYECKOTO MpoIecca, MpUIeM, OJHU MPOIYKTHI TEPSIOT
WJIM U3MEHSIOT IPUPOTHYIO OKPACKY, APYTHE, HA000pOT, MPUOOPETAIOT HOBYIO.

N3ydenune npuurH U MeXaHU3Ma 3TUX MHOTOOOPA3HBIX M CIIOXKHBIX SIBICHUH,

HMCHOIIUX MCECTO IIpHU TEXHOJOTHYECKOM 06pa60TKe IMUOICBLIX ITPOAYKTOB, HAacT
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BO3MOYKHOCTh BBIOOpA ONTHUMAIBHBIX PEKUMOB TEXHOJIOTHYECKUX IPOIECCOB H
MPEAOTBpAIICHUST Psila  HEKETATEIbHBIX  SBJICHUHN, BBI3BIBAIONINX CHIDKCHHE
MUIIEBOU 1IEHHOCTH.

B mpouecce TexHonormueckoi oOpabOTKM Ha TMOBEPXHOCTH MPOIYKTOB
(kamycThl, kapTodens, s0jokax, rpubax) MOSBISETCS HOBas OKpacka (po3oBasd,
¢duoneroBasi, CHHEBAaTO-depHas, Oypas, 4YepHas U 3eJCHOBATO-YepHasi), KOTOpas
o0yCioBIIeHa U3MEHEHUEM MO (DEHOTBHBIX COCTMHCHHM.

[losiBneHue OKpalIeHHBIX BEIIECTB IPH KyJIMHapHOW MEXaHU4YeCKOU
00pabOTKE HEKOTOPBIX MPOAYKTOB SIBIIAETCS PE3yNbTaTOM (HEPMEHTATUBHOIO
OKHUCJICHUS TUPO3WHA U MOTH(PEHOIBHBIX COSTUHEHUH.

C TexXHOJOTUYECKOW TOUYKH 3PEHHUS HMHTEpEC MPEACTABISIIOT WX PEaKIHNH
(hepMEHTATUBHOTO OKUCJICHUS, IPUBOIAIINE K IIOTEMHEHUIO PACTUTEIHHBIX TKAHEH.

[Ipu ompeneneHHBIX YCIOBUSIX B (DEHOJBHBIX COEIUHEHUSX MPOUCXOJUT U
HepepMeHTaTUBHOE OKHcIeHHe. VX coelnHEHUs ¢ MOHAMU METaJIOB, OCOOCHHO
’elle3a U 0JI0BA, BHI3BIBAIOT CYIIECTBEHHOE N3MEHEHHUE IIBETA.

depMEeHTaTUBHOE TMOOYPEHHE SBISETCA MPUYUHON HAKOIUICHUS XUMHUYECKUX
BEIIIECTB, OKPAIICHHBIX B Pa3JIMYHBIC I[BETa — OT PO30BOTO J0 KOPUYHEBOTO U CHHE-
yepHoro. B pesynprare 3TOro yxyamiaercs BHEUIHWUW BUJ THUIIEBOTO MPOAYKTA,
MMOHMXAETCS €r0 OMOJIOTUYECKAast IIEHHOCTb.

depMeHTaTHBHOE TTOOYPEHUE — TPOIIECC, MPOTEKAOIIMA BO MHOTHX IIOAX H
OBOIIAX TIPH Hape3e, OUYMCTKE, NpH 3a00JICBaHUM U TIOCIE€ MEXaHUYECKHUX
noBpexxaeHui. /[ ero nporekaHus HEOOXoauMoO Hanmuune (pepMeHTa, cyocTpara u
KHCIIOpoJa Bo3myxa. Peaknus mnoOypeHHs TpOTEKaeT OYeHb WHTEHCHUBHO W
BBIPAKAETCS B OKUCICHWW HEKOTOPHIX (EHOIBHBIX COCTUHEHUW /10 O-XWHOHOB, a
3aTeM - JI0 MEJaHWHOB (TEMHOOKPAIIICHHBIX BEIIECTB).

B ¢depmenTtatuBHOM TOOYpeHHHM TNPUHUMAIOT YydYacTHe crenuduaeckue
dbepMeHTBI:  MOIMGMEHONOKCHIA3bl, (eHoma3bl, o-audeHonassl, OKCHUTCHA3HI,

IEpOKCHUaa3a, Karaiaia.
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OtnenbHble copTa Kaptodens o00J1amaloT HEOJWHAKOBOW CKIOHHOCTBIO K
MMOTEMHEHUIO. DTO 3aBUCHUT OT COACpPKAHUSI MOJU(PEHOJIOB, YCIOBUM XpaHEHUS U
akTMBHOCTH nonuenonokcuaas (tont = 20 — 30 °C).

[Tonmmdenombr cocpeOTOYCHHBI B OCHOBHOM B BAKYOJISIX PACTUTEIIHBHON KIICTKH
U OTHCJNECHbl OT IMTOIUIa3Mbl, cojepkalie (epMeHThl, TOHOIIACThl. Yepes
TOHOIUIACTHl B LMTOIUIA3MYy IOCTYMAaeT CTPOr0 OrPAaHUYEHHOE KOJUYECTBO
o eHOJIOB, PACCUYMTAHHOE HA TOT (PEPMEHTHBIM ammapar, KOTOPhI HMEETCs B
nuroriasmMe. B 3ToM ciiyyae OHM OKHCISIFOTCS IO YIJIEKUCIIOTO ra3a U BOJbI, a 4YacTh
MIPOMEXYTOUHBIX TMPOJAYKTOB WX OKHUCJICHUS BOCCTAHABIUBACTCS C IMOMOIIBIO
COOTBETCTBYIOIINX (EPMEHTOB (JIETUAPOTEHAa3) [0 UCXOAHBIX MPOAYKTOB, B
pe3yabTaTe Yero NOTEMHEHUS TKAHU HE MPOUCXO/INT.

[Ipy mnoBpexaeHUM KIETOK, YTO HMMEET MECTO IPU OUHUCTKE U HapesKe
KapTodensi, U3MEHSETCS BHYTPUKJIETOYHOE JaBJICHHE, TOHOILUIACT pa3phIBACTCS U
noyu@eHobl  TOMNaalT B IUTOIUIA3My, TJ€ MU TOJIBEpraloTcsi HeoOpaTUMOMY
(hepMEHTaTUBHOMY OKHCJICHUIO 1O 00Opa30BaHUsI MEJIaHUHOB.

OOpa3oBaHue TaKUX OKpPAIICHHBIX BEHIECTB MPU XPAHEHUU OYHIIEHHOTO
KapToessi MOXKET MPOUCXOJIUTh U B PE3yJIbTaTe OKUCICHUS MOJU(EHOIOKCHIA30i1
JPYroro BemecTBa (PeHOJBHOTO XapaKTepa — XJIOPOTE€HOBOW KUCIIOTHI.

VYcTaHOBIEHO, YTO XHHOHBI, OOpAa30BaBIIMECS U3 XJIOPOTEHOBOW KHCIIOTHI,
CIIOCOOHBI ~ COCJIMHATBCA C AMHUHOKUCIOTaMM, OelkaMu U 00pa30oBHIBATH
TEMHOOKpAIICHHBIC COSTMHECHH S, TEMHEE, YeM COOCTBEHHBIC TTPOTYKTHI OKUCIICHHSI.

Oxkucnenue Moau(EHONbHBIX BEIIECTB W O0pa3oBaHUE TEMHOOKPAIICHHBIX
COCIMHEHUN MOXET MPOUCXOIUTh U 0e3 yuacTtusi (PepMEHTOB IO ICUCTBUEM HOHOB
METAIJIOB, KOPPO3UU METAINTMYECKOU Taphl.

Jlns  mpenoxpaHEHUs OYHUIIEHHBIX TIUIOJIOB W OBONICH OT MOTEMHEHUS
MPUMEHSIOTCSI CITOCOOBI, OCHOBAHHBIE HA MHAKTHUBAIMKM (HEPMEHTOB U OTPAHUYCHUU
JOCTYTIa KUCIOPO/Ia.

[Tockoabky moNU@EHObI KUCTOPOAOM BO3AyXxa 0e3 MoMomu (pepMeHTOB He
OKHUCHISIOTCS, JUIsl  TPEJOTBPAICHUS TMpollecca TMOTEMHEHHUS  HEeO0OXOAMMO

OKHUCIUTENbHbIE (DEPMEHTHI HHAKTUBUPOBATh. Cr1ocOObI MHAKTUBAIIMU (PEPMEHTOB:
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e JIns monugeHONIOKCHAa3bl CUIIbHBIMA UHTUOUTOPAMU SIBIISIFOTCSI OCH301HAas, P-
THIPOOKCUOEH30MHAs, P-aMUHOOECH301HASI KUCIIOTHI.

e Tuonbl, HapUMep HUUCTEUHBI U APYTHMEe aMUHOKHUCIIOTHI, KOTOpPBIE COJEp KAt
cepy, MHTHOMPYIOT HEKOTOpble (hepMEHTAaTUBHBIE MPOLECCHl Ojarogapsi CBOMM
BOCCTAaHOBUTEIHHBIM CBOMCTBAM.

e bpomuabl, XJOpUIbl, QTOPUABI U THUOIMAHUIBl BBITECHAIOT HOH MEIU U3
CTPYKTYpHI (pepMeHTa U UHTUOUPYIOT €rO.

o [Ipu morpyxennu kaprodens Ha 10 — 15 mmuyr B 0,3 % pactBop HCI
yMeHbInaeTcsi PH moBepXHOCTHOTO CJI0S U CO3AAI0TCS HEOIAronpusTHBIE YCIOBUS
11 JEHUCTBUS OKUCTUTENBHBIX (DEPMEHTOB.

e VYrHeraromiee jaerictBue Ha gepMeHThl okasbiBacT NaCl, ucrmonb3yrores 2 %-
HbIE pacTBOPBI — HO METO MATO3(P(HEKTUBEH.
e XOpOUIMM BOCCTAHOBHUTEJEM SIBISIETCS CEPHUCTBIM aHTHApUA, 00JanaroIui
CHIOCOOHOCTBIO TMOHM)XAaTh AKTUBHOCTb ()EPMEHTOB TEM CHJIBHEE, YEM HUKE
TEMIIEpaTypa CPeIbl U YeM BBIIIEC KOHIIEHTPAIMS B HEM CEPHUCTOTO aHTUIPU/IA.
Ha stom ocHoBan mpuem cynbpurtanmuu 1 %-asiMm pactBopoM NaHSO3z wnwm
Na;S;0s5 (mupocynbdura Na). [IpomomkuTensHOCTh CyNbQUTAIMA 5 MHUHYT C

MOCIEAYIONUM 2-X KpaTHBIM IipoMbiBaHreM. OctaTouHoe coaepxkanne SO, He Oomee

0,002%.

1.2 [{BeToperyaupyonue MaTepuabl

K HUM OTHOCSTCS COeTMHEHMsI, M3MEHSIIOIINE OKPACKy MPOIYKTa B PEe3yJIbTaTe
B3aUMOJICHCTBHS C KOMIIOHCHTAMH THIIEBOTO CHIPhS M TOTOBBIX ITPOYKTOB.

Cpenu HUX HEOOXOIUMO OTMETHUTH OTOCIHMBAIOIINE BEIISCTBA — J00ABKH,
paspymiaroye TPHUPOIHbIE MUTMEHTHI WM OKpallleHHBIE NPOAYKTHI, KOTOPBIC
00pa3yroTcs MpH MOJTYICHUH MHIIEBBIX TPOIYKTOB.

Juokcuo cepot — SO,, (E 220) Onaromaps cmocOOHOCTH COCTUHSATBCSA C
KHCIIOPOJOM JUOKCHJI CEphl  NPHUMEHSCTCS KaK KOHCEPBHUPYIOIIEE CPEICTBO IS

HEKOTOPBIX MHILEBBIX NPOAYKTOB W HamuTkoB. B mpucyrctBum SO,  myurie
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COXPaHSIOTCS COCIUHEHHs, OTBETCTBEHHBIE 3a I[BET M BKYC CYHIEHBIX OBOIICH U
bpyKTOB, GPYKTOBBIX COKOB.

CynbduTaiiyio TpUMEHSIOT I NPeIynpeKIeHNs TOTEMHEHHS PACTUTEIbHBIX
MaTepHasioB B IIpoliecce Cymku u xpaneHus. CynbhuTanus mpoBOAUTCS 00pabOTKOH
0,1-0,5%-ubmM  pactBopoMm cyiabdura (NaSO3z) ,omcynpdpura (NaHSOsz)
metacyiabduta Hatpus (NaS;0s) myTtéM mnorpykeHust cbipbd Ha 2-3 MHH WU
opomerusi B Teuenne 20-30 c. PactBopsl cepuuctoit kuciotel (H2SO3) u eé comeit
SBJISIIOTCS. ~ CWJIBHBIMH ~ BOCCTAHOBUTEIISIMU,  HWHAKTUBUPYIOT  OKHCIIUTEIbHBIC
dbepMEeHTHI W TEM CaMbIM TOPMO3AT TPOIECCH (EPMEHTATUBHOTO TOTEMHEHHSI.
Kpome Ttoro, B mporecce cymppurammm SO,  mOpHCOSTUHSAETCS K CBOOOTHBIM
KapOOHWJIBHBIM TPyIIaM PEAyHUPYIOIIUX CaxapoB, MPEIOXpaHss WX OT peakiui
MeJaHOUIMHOOOPa30BaHMS.

K Oenpim BuHam SO, 1006aBisitOT B OONBIIMX KOJUYECTBAX, MOITOMY OH
YCIEITHO MPEeIO0TBpaIiaeT oKucieHue cBerio-xkénroro nurmenta. JJCI SO, =0,7
MI/KI Macchl Tejla 4denoBeka.B cBs3u ¢ tem, uro SO, o00magaer criocoOHOCTHIO
pa3pyliath THAMHH, €T0 UCTIOJIB30BAHKE B MPOYKTaX, CIY>KalUX KCTOYHUKOM 3TOTO
BUTAMHHA, HC PEKOMEHTyETCS.

Humpum u numpam kanua (E 250, E 251) npumensitor npu o06paboTke
(mocne) msica, MACHBIX MPOJYKTOB JJII COXPAHEHHSI KPacHOTO IBeTa. MUOTTIOONH —
KpacHbIi TUTMEHT Msca TIpM B3aWMOJICHCTBMM C HHTPUTAaMH 0Opasyer
HUTPO30MHOIIO0UH, KOTOPBIA MPUIAET MICHBIM H3JEIHSIM 1IBET PO30BO-KPACHBIMH,
oH He u3Mmensiercs npu HarpeBanuu. J{CIT =30-50 mr/kr macchbl Tena. AHATIOTUYHOE
JCHCTBHE OKa3bIBa€T M HUTPAT Kajdus, KOTOPHIH C TIOMOIIBIO (EPMEHTOB,
BBIJICIISIEMBIX MUKPOOPTaHU3MAMH, TIEPEBOAUTCS B HUTPUT KaJIHS.

bpomam kanus KBrO; (E 294a) npumeHstOT B Ka4eCTBE OTOEIMBATEIIS MYKHU.
OnHako ero uCHOJIb30BaHUE MPUBOJUT K pa3pylieHU0 BUTaMUHOB Bi, PP u
MeThoHWHA. B mporiecce TexHoyoruu mnpespamiaercs B Opomun kanus. [lociemnnmii
BXOJUT B COCTaB MHOTMX TMPOAYKTOB IHTAHHUS B KayeCTBE €CTECTBEHHOIO

KOMIIOHEHTa U TOSTOMY HE TOKCHYEH Jaxe mpu aoOaBieHun K myke 100mr/kr,

JCII=40 mr/xr.
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1. IlpakTH4eckas 4acTh

Onwvim 1. Onpedenenue 0CmamouHo20 cOO0EPHCAHUA CEPHUCHIOZ0 AHZUOPUOA

[Tpunun merona onpenenenus SO, COCTOUT B TOM, YTO B pe3yJIbTaTe pEaKIUU
MEXIy OUCynb(pUTOM HATPHsI, TUIPOOKHUCHIO HATPHUS U CEPHOU KUCIOTON 0Opaszyercs
HEIMPOYHAsl CEpPHHUCTAsl KHCIIOTa, KOTOpas paclajaceTcs Ha BOAY WU CEPHUCTHIM
anrupun. [locienHui KOJIMYECTBEHHO OKUCIISIETCS MOJ0OM CEPHYIO KHCIIOTY:

NaHSO3; + NaOH = Na,SO3; + H,0O

Na,SO3z+ H,O = Na,SO,4 + H,SO5

N
H.O SO,

SO, + 1, + 2 H,O = 2HI + H,SO,

Peaxkmueguor:

1. PactBOp 10712 KOHIICHTpAIUEeH 0,01momb/mm®

2. PacTBOp 'MAPOOKUCH HATPHUS KOHIEHTpanuei 1 Moms/mqm?

3. pacTBOp CepHOM KUCIOTHI KOHIeHTpauuei 0,5 Mons/am®

4. 1% pacTBOp Kpaxmana

Oobopyooesanue

MukpobropeTka
HITaTUB JJIs1 OIOPETKU

XUMHYECKUU CTaKaH

1
2
3
4. koHMUeckHe Koj0bl BMecTuMocThio 150-200 cvm®
5. CTyIIKa C MECTUKOM

6. Hox

7. Tepka

8. Pasmemounas mocka

Iopsinok BbINOJHEeHHsI PadOThI

N3 cpeanero obOpasma orouparor He MeHee 10 kiyOHEH cpenHel BeTUYUHBI,

pa3pe3aroT UX IO JIBYM MEPIEeHIUKYISPHBIM OCSIM Ha 4 4aCTH U KaXIYI0 YETBEPTYIO

YacTh HATHUPAIOT Ha MeNnkod Ttepke. [lomydeHHyro Maccy OBICTPO M TIIATEIBHO
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MEPEMENINBAIOT U PACTUPAIOT B CTYNKE (MM HATUPAIOT HA TEPKE) 0 MOJYyYEHHS
OJTHOPOJHON TOMOTE€HHOW KalMIbl. 3aTeM W3 TMOJATOTOBJICHHOTO oOpasia
OTBEILLMBAIOT B JIBa CTaKaHUYMKAa HABECKM MAcCOM MO ST ¢ MOrpeuIHOCThIO HE Ooiiee
0,0lr ¥ mepeHOCAT HX KomM4ecTBeHHO 50 cM® IMCTHIMPOBAHHOM BOABI B
KOHHYECKHE KOJIOBI BMeCTUMOCThIO 150-200 cM®. B koJIOBI TOOABISIOT TO 5 cMm®
pacTBOpa THMAPOOKMCH HaTpHsi KOHIEHTpamueii 1 Mmomws/am®,  3akpeIBaroT ux
poOKamu, B30aNTHIBAIOT COJAEPKMUMOE U OCTABJISIFOT CTOSITh HA 15 MUHYT.

3areM B KomObl mpuOaBasor 1o  10cm®  pacTBOpa CepHOM  KHCIOTBI
xoHueHTpamueil 0,5 Moab/nM3, mepeMemmBaOT UX COAEPKUMOE, N00ABIAIOT 1O 1
cm® 1% pacTBopa Kpaxmada W THTPYIOT IpH B30anThIBAHMM pPacTBOpa Hoja
koHuentparueir 0,01 Mons/nM® 10 TOSBICHHMS CHHETO OKPAIIMBAHMSA, HE
MCUYE3AI0IET0 HA MPOTSIKEHUH 2-3 CYTOK. AHaNOruyHO UCCIAEAYIOT KIIyOHU
HECYJIb(UTUPOBAHHOTO KapTodens, OTOOpPAaHHOrO OJHOBPEMEHHO C 00OpaslaMu
noslypabpukara, T. K. B KapTodesie UMEIOTCS BELIECTBA, CIIOCOOHBIE OKHUCIATHCA
HOZ0M.

MaccoByto nomto (%) oCTaTOYHOTO CEPHHUCTOrO aHTHAPHUIA PACCUUTHIBAIOT TIO

dhopmyie:

M:(V'Vl)'K'r:'OO%Z'lOO | 31)

rae V-Vi — cooTBeTCTBEHHO 00BEM pacTBopa #ona konueHTparun 0,01 moms/mme,
U3PACXOJOBAaHHBIH Ha TUTPOBAHME MACChl HABECKU CYJIbTU(GUTHUPOBAHHOTO
xaprodens, u pactBopa iona konuenrpauuu 0,01 mMons/nm3, U3pacxomoBaHHBI Ha
TUTPOBAHHME MACCHI HABECKU HECYJIL(PUTUPOBAHHOTO KapTo(es, CM°;

K — nonpaBounsblii k03P pumeHT nepecuéra Ha pacTBOP WoAa KOHIIEHTPALUU
0,01 mons/nm3, 0,00032 — macca CEpHUCTOTO aHTHAPUAA, OKUCIAomerocs lem®
pactBopa Hoaa konuneHntpanuei 0,01 MOJIB/IMS, T

M — Macca HaBECKH ChIPOTO, OUHIICHHOTO CYJIb(PUTUPOBAHHOTO KapTOes., T.
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Pacxoxzaenne Mexay OByMs TapajUIeIbHBIMU ONPEACICHUSIMH HE JIOJDKHO
npesbimats 0,001%.
[IpoBecT pacueT OCTaTOYHOTO COACPKAHUS CEPHUCTOTO aAHTHUApPUAA B

UCCIeyeMbIX 00pasnax kaprodens, chopMyIpoBaTh BBIBOABI IO paboTe.

3.KoHTpoJIbHBIE BONIPOCHI

1. B yeM CymiHOCTh MOTEMHEHHUS OYMINCHHBIX OBOIIECH M TUIOAOB MPU XPAHCHUH
UX B OYUIIICHHOM COCTOSIHUU?
2. KakoBbl criocoObI 3aIIUTHI OYUIIIEHHBIX OBOIIEH U TJIOJI0B OT MMOTEMHEHUs?
Kaxwne Bam M3BECTHBI IIBETOPETYINPYIOIIHNE BEIIECTBA?
4. OOBACHUTE CYIIHOCTh METO/JA OIPEICICHUs] OCTATOYHOTO COJIepPKAHUS
CEPHHUCTOTO aHTHUIPHIA.
5. Kak nmpoBoasaTcs uccieqoBaHue ACHCTBUS IBETOPETYIUPYIONTUX PEareHTOB.
6. Tloka3zaTenu 6€30MaCHOCTH BETOPETYIUPYIOIINX PEareHTOB.
7. MeToapl UCCIICIOBAaHUS [IBETOPETYIUPYIOIINX PEarcHTOB.
4. 3agaHne 1J151 CAMOCTOSITEJIbHOM PadoOThI
[To wHAMBHIYyaNbHOMY 3aJaHUIO TIOJTOTOBHTH COOOIIEHUs, pedeparsl uiu
MPE3CHTAINNA TBOPUYECKUX MPOCKTOB:
e lcnonp3oBaHHWE IBETOPETYJIUPYIOMIUX PEAreHTOB B IIPOM3BOJICTBE
IPOYKTOB MUTAHUSI.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcnonp3oBaHue 1BETOPETYIUPYIONIUX PEareHTOB B MIPOU3BOJICTBE MPOAYKTOB

JTUETUYECKOTO, JIEYEOHO — MPO(UIAKTUYECKOTO MUTAHMUS.

JlaGopaTopnasi padora Ne 4

Tema 3ansaTus: [Inmesbie apomatusaTopbl. [loka3aresin 0€301aCHOCTH.

MeTtoabl uccienoBanus. TexHooru4ecKkue 0COOEHHOCTH MPUMEHEHUsI.
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Yd4eOHble HeM: OBJIAAETh 3HAHUSAMHU M MPAKTHUYECKUMU HaBbIKAMU B cdepe
MIPOU3BOJACTBA NPOAYKUMU TIHTAHHUS, O3HAKOMUTHCS C BUJAMU  [HIIEBBIX
apoMaTU3aTOpPOB, TPEOOBAHUSAMU K KaUECTBY, YCIOBUSAMU IPUMEHEHUS U XPAHEHUS;
ONpENEeINTh KAadecTBO MHUUIEBOTO  apoMaTu3aropa BaHWIMHA. HayuuTtbes
O0OOCHOBBIBaTh MPHUHITHE KOHKPETHOI'O TEXHUYECKOTO PELICHUs MpU pa3padboTke
HOBBIX TE€XHOJIOTMUYECKUX MPOILIECCOB MPOU3BOACTBA MPOAYKIIMH MUTaHUs; BIOMPATh
TEXHUYECKUE CPEICTBA M TEXHOJIOTMH C YYETOM 3KOJOTMYECKUX IOCHEACTBUI KX
IIPUMEHEHUH.

B pe3yabTare udyyeHust TeMbl CTYA€HTHI JOJIKHBI '

3HaTh: [IpuoputeTsl B cdepe NPOU3BOJACTBA NPOAYKLIWU MHUTAHUS,
OCHOBHBIE 3a/ladyll B 00JIaCTH oOOecrneueHus NpOJAOBOJILCTBEHHON 0€3011acHOCTH
CTpaHbl, 00eCIeYeHUsI HACEJIEHUS! CTPAHbl OCHOBHBIMU HYTPUEHTAMH.

YMeTb NpUHATH KOHKPETHOE TEXHUYECKOE PEILIEHUE MpHU pa3paboTKe HOBBIX
TE€XHOJOTMYECKHX IPOLIECCOB IMPOU3BOJACTBA MPOAYKIUM NUTaHMS; BbIOUpAThH
TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C YYETOM 3KOJOTMYECKUX MOCIEICTBUUA HX
NPUMEHEHHUS, COCTaBJISITh HAyyHO OOOCHOBAaHHBIE PELENTypbl U TEXHOJOTHIO
MPOU3BOICTBA MPOAYKTOB O€30MACHOTO U 3I0POBOTO MUTAHMS.

BuiageTs MeTOaMU aHaNM3a TPUOPUTETOB B cepe MPOU3BOACTBA MPOAYKIIUU
nuTaHus,  OOOCHOBBIBATH MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pELIEHUS NpU
pa3pabOTKE HOBBIX TEXHOJOTMYECKUX MPOIECCOB MPOMU3BOACTBA MPOAYKIIHH
MUTaHUS.

1. TeopeTnyeckas 4acThb
1.1. O0mas xapakTepucTHKAa ApOMaTH3ATOPOB, KJIacCHPUKALMS U IPUMEHEHHE

[TnmeBbie apoMaTU3aTopsl BBOAATCS B MUILEBBIE TPOTYKTHI:

- JUIs cTaOUIIM3alMK BKyca U apoMara;

- BOCCTaHOBJICHUSI BKyCa M apoMara, yTPauy€HHBIX B MPOLECCE MTPOU3BOACTBA
WJIM XPAHEHUs MUIIEBBIX ITPOIYKTOB;

- YCUJICHUS HaTypaJIbHbIX BKyCa U apoMara;

- [pUAaHusl BKYCOBOIO pa3HOOOpas3us OIHOTUIIHBIM HPOAYKTaM (TOPTHI,

Kapamelb U T.11.);
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- TpuAaHus BKyca W apoMara OE3BKYCHBIM MPOAyKTaM (MIPOXJIaAUTEIIbHBIE
HAIWUTKY, ’KEBaTeJIbHAsl PE3UHKA U T.IL.).

CoBpeMeHHasi TEPMHUHOJIOTHS apOMAaTHU3aTOPOB  BKJIIOYAET  CIEAYIOIIUE
OCHOBHBIE OIPEICIECHHUS:

Apomamuzamop nuweson (apomamuszamop) - nuieBas 100aBKa, BHOCUMAs B
MUIIEBOM MPOAYKT ISl YAYUIICHHUS €r0 apoMara W BKyca, IpeCcTaBIsomnias cooom
CMECh APOMATUYECKUX BEIIECTB WM UHANBHUIYAJIbHOE aPOMAaTHUYECKOE BEIECTRO.

Apomamuzamop KonmuabHulil (0bIMO060I) - TIMILIEBON apoMaTU3aTOP,

HOquaeMBIﬁ Ha OCHOBC OYHMIICHHBIX AbIMOB, IPHUMCHACMBLIX B TpaJUIWMOHHOM

KOITYEHHUH.
Apomamuzamop  mexHoa02UYECKU (peaxyuonnwlit) - IULIEBON
apoMaTu3aTop, MOJTy4aeMbIi B3aMMO/JICHICTBUEM AMUHOCOEIMHEHU I 51

pPeayIUPYIOMINUX caxapoB Ipu Temmneparype He Boie 180 °C B TeueHue He Oosee 15-
TH MUHYT.

[To mpoucxooicoenuro apoMaTU3aTOpbl MNOAPA3ICIAIOTCS HA MPUPOJTHBIC
(HaTypaJibHbIE)  BEIIECTBA, HWACHTUYHBIE HATypajdbHbIM H  CHHTETHYECKHE
(MCKYCCTBEHHBIE) COCTMHEHUS.

Apomamuzamop HamypanvbHulil - TUIICBONM apoMaTH3aTop, COJSp KAl
apOMAaTHYECKHUE BEIIECTBA WM UX CMECH, BBIICIICHHBIE U3 ChIPbSl PACTUTEIIBHOTO WIH
KUBOTHOTO TMPOUCXOXKACHUS, B TOM 4YHUCJE MepepaOOTaHHOro, Il MOTPEeOJICHUs
TPAAUIIMOHHBIMH  CIIOCOOAMU TPUTOTOBJICHUS THUIIEBBIX TMPOAYKTOB (CyIIIKa,
oOxxapuBaHue, OpokeHue, GepMeHTauuss W JAp.) C TOMOIIbI0 (PUZUYECKUX
(mpeccoBaHue, PKCTparupoBaHue, MeperoHka, JUCTUIISALNS, BBIMOPaKUBAHUE U JIP.)
WM OMOTEXHOJIOTHYECKUX (OpokeHue, pepMeHTaIus U JIp.) METOIOB.

[Ipon3BOACTBO MUILEBBIX MPOIYKTOB C UCIOIb30BAHUEM TOJIBKO HATYpabHBIX
apoMaTHU3aTOPOB HE BCET/a BO3MOXKHO, T.K. OHHM cjaOble, He CTAOMIIbHBIC U JJIST UX
MOJTy4eHUs TpeOyeTcsi 60JIBII0E KOJTUIECTBO UCXOIHOTO CHIPhS.

Apomamuzamop uoeHmuyHbll HAMYPATbHOMY - TIMIIEBOM apoMaTU3aTop,
collep Kaliii apOMATHYECKUE BEIIECTBA WJIM WX CMECH, WIACHTU(DHUIIMPOBAHHBIC B

ChIpbC PACTUTCIBHOIO HWJIM JKHBOTHOI'O IIPOUCXOXACHHA, HO IIOJIYUCHHBIC
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XUMUYECKUM CHHTE30M WJIM BBIJIEJICHHBIE M3 HATYpPAJIbHOIO ChIPbS C MOMOIIBIO
XUMUYECKUX METOJIOB; TEXHOJIOTHYECKUE (PEAKIIMOHHbBIC) U KONTHJIbHBIC (JIBIMOBBIC)
apOMAaTHU3aTOPHI.

bonpIIMHCTBO apOMAaTU3aTOPOB A3TOM TPYIIIBl XapaKTEPU3YIOTCS BBICOKON
CTaOMJIBHOCTHI0, HTHTEHCUBHOCTBIO M OTHOCUTEIBHOM JemieBu3HOM. Tak, BaHWINH,
ABJISIFOLIMICS MPOAYKTOM WJIECHTHUYHBIM HATypajJbHOMY, MOJHOCTBIO COOTBETCTBYET
BaHWJIMHY CTPY4YKOB BaHwiH. [Ipu 3TOM Ha apomartuzanuio npoaykra Tpedyercs B 40
pa3 MeHbIIE BaHWINHA, YeM BaHWIH, 4yTo B 250-300 pa3 nemesie.

Apomamuzamop uckyccmeenHwlii - TUIIEBOW apoOMaTU3aTOp, COAEPKALIUN
WHIUBUIYaJbHbIE APOMATHYECKHE BEIIECTBA WM MX CMECH, MOJYYEHHBIE METOJIOM
XMMHUYECKOTO CHHTE3a U HE WACHTU(ULMPOBAHHBIE O HACTOSILErO0 BPEMEHH C
CBIPBEM PACTUTEIBHOTO WIIH )KUBOTHOTO MPOUCXOKICHUS.

JlanHble apoMaTH3aTOphl 00JaAAIOT BBICOKOM CTaOMJIBHOCTBIO, SIPKOCTBIO U
SKOHOMHUYHOCTBIO.

ApomaTu3aTopbl YCIOBHO MOAPA3AEISIIOT HA OCTPBIE U CIAIKHUE.

Ocmpoie apomamuzamopsi (npsibie) TIPUIAIOT BKYC M 3alaxX CHENUH, TPas,
OBOIIICH, IbIMa, PHIOBI, TPUOOB U JIp.

Cnaokue apomamu3zamopul - Bce BUIbl PPYKTOBBIX, BAHWIIbHBIE, IIOKOJIAIHbIE,
Ko(eitHble.

[TumeBbiM apomaTuzatopam Kojbl E He mpucBauBaroTca. IT0 OOBSICHAETCS
OTPOMHBIM KOJIMYECTBOM BBIMMYCKA€MBIX B MHPE apOMAaTHU3aTOPOB, KOTOPHIE
MPEICTaBISAIOT COOOM, Kak MpaBUIIO, MHOTOKOMIIOHEHTHBIE CHCTEMBI CII0KHOTO
COCTaBa, YTO 3aTPYyAHSIET BONPOCHl MX TUTMEHUYECKOM OLEHKH W BKJIIOYEHUS B
MEXIYHApOIHYIO IU(PPOBYIO CUCTEMY KOAU(PUKALIUH.

K numieBsiM apomaTuzatopam He OmMHOCAMCA BOJHO-CIUPTOBBIE HACTOM M
YTJIEKUCIIOTHBIE 3KCTPAKTBI PAaCTUTEIBHOTO CBIPbs, a TAKXKE IUIOOSTOAHBIE COKH
(BKJIFOYAasi KOHLIEHTPUPOBAHHBIEC), CUPOMbI, BUHA, KOHBSKHU, JIUKEPHI, MPSTHOCTU H
IpYTUe NPOAYKTHI.

OCHOBHBIMU UCTOYHHUKAMU TIOJTYYECHHUS ApOMATUYECKUX BEIIECTB MOTYT OBITh:

- 3(1)I/IpHI>I€ Macja, AYIHUCTBIC BEIICCTBA, OKCTPAKTbI U HACTOMU,
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- HaTypaJIbHbIE IJIOJIOOBOIIHBIE COKH, B TOM YHCJE JKUIKUE, TACTOOOPA3HBIE U
CyXU€ KOHLEHTPATHI;

- IPSIHOCTHU U TIPOJIYKTHI UX NEepepadOTKu;

- XUMHAYECKHI 1 MUKPOOHOJIOTUYECKUN CUHTE3.

Haubomnblniee pacnpocTpaHeHne NOTYYUIIN B MOCIEHEE BPeMs TaK Ha3bIBAEMbIE
HaTypaJbHbIE apOMAaThI - A3(PUPHBIE Macja, SKCTPAKTHI MPSHOCTEH U CyXHE MOPOIIKH
pacTeHUMN.

Dgupnvle macnra - YUCTbIE HW3OJSTHl apOMATOB, MMEIOIIMXCS B HCXOJHOM
ceipbe. [loayyaroT X0NM0JHBIM IPECCOBAHUEM WJIU THAPOAUCTHILIAIMEN (MIEPErOHKON
C BOJSHBIM MmapoM). Mcrnonp3yl0T B OCHOBHOM I MPHUJAHUA 3amaxa HalmuTKaM,
MailoHe3aM, coycaMm, KOHAUTEPCKUM U APYTUM H3ETUSIM.

Ixcmpaxkmol  npanocmeti  (oneope3unbl).  OTIMYUTETHHOM — 0COOEHHOCTBIO
ABJSIETCS  COAEpKaHME B HHUX HEJETy4YMX BKYCOBBIX BEIIECTB, HaIpUMEp,
MPUAAIONINX OCTPOTY KOMIIOHEHTOB (IKCTpakT Meplia), HE BCTPEUAIONIMXCS B
COOTBETCTBYIOIIEM J(UPHOM Maciie (mepedHoe H(PUPHOE Macio). DKCTPAKThI
MPSHOCTEN TMOMY4YaloT U3 MNPSHOAPOMATUYECKOTO ChIPbS JKCTPAKIUEH JIETYUYUMHU
PaCTBOPUTEISIMH. Hcnons3yrorcs B IPOU3BOJICTBE MSICOITPOTYKTOB,
KOHCEPBUPOBAHHBIX IJIOJIOB, OBOLLIEH, APYTOW NUILIEBON NPOILYKLIHH.

Cyxue  nopowku  pacmenuti  SBIAIOTCS  CyXHUMH  KOHLEHTPAaTaAMH
apOMaTUUYECKUX BEIIECTB, CTOMKMUMHU B MpoOLEcCE€ MPOU3BOACTBA U XpaHEHUS
MUIIEBBIX MNPOAYKTOB. IlomywaroT myTem yaaneHuss BOABI W3  HCXOJHOIO
M3MEJIbUEHHOTO CBhIpbS WM COKa pachbUIeHUuEM, CyOnuMmanuen, ApyruMu
COBPEMEHHBIMU TEXHOJIOTHUSIMH.

ApoMaTu3aTopbl BBIMYCKAIOTCS B BHJE KUIKUX PAacTBOPOB M SMYJIbCHUH,
CYXHUX WJIH MAaCTOOOPA3HbIX MPOAYKTOB.

[TopomikoBooOpa3HbIe apoOMaTHU3aTOpPBI qarie BCETO MOJY4YaloT
MUKPOKAIICYJITUPOBAHUEM - IYTEM COBMECTHOW pPACHBUIUTENIBHOW CYIIKH pPacTBOpa
KUJKOTO apoMaTh3aTopa M HOCUTENS, B KayeCTBE KOTOPOrO HCHOJIb3YEeTCs

MOAU(PULIMPOBAHHBIN Kpaxmal, IeKCTPUH, caxap, COJib, )KeJIaTHH.
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ApomaTtu3aTtopbl MOTYT pacTBOpPATH B IMHIIEBOM CIOHPTE (3TaHOJIE),
MPONMWJICHIVIMKOJIE WM  TpuaueTtuHe. Tak, MPONWIEHIJIUKOIb  IOBBIIIAET
CTaOUJIBLHOCTh apOMaTH3aTOPOB, YBEJIMYMBAET CPOK WX XpaHeHHs B 2-2,5 pa3sa,
CHW)KAET X PacXo]l 3a CYET YMEHBILIECHHUS JIETYYEeCTH (MCKIIOYEHUE - ApOMATH3ATOPBI
JUISL QJIKOTOJIBHBIX HAITUTKOB).

KauectTBO W CTOHKOCTH apoMaru3aropa B 3HAUUTEIbHOW  CTENEHU

ONPENENSIETCS PACTBOPUTEIIEM, KOTOPBINA IMOYTH BCET1a BXOJIUT B €0 COCTAB.

1.2. Ycwiurean BKYcCa M apoMara

Ycunumenu eéxyca u apomama (3anaxa) - nuiessle 100aBKY, YCUIMBAIOIIUE
MIPUPOJIHBIA BKYC M (MJIM) 3amax MUIIEBOTr0 NpoaykTa. OHM TakKe BOCCTAHABIMBAIOT
WIM CTa0WIM3UPYIOT BKYC M apoMar, YTpau€HHbIE B Ipollecce IPOU3BOJCTBA
IIMIIEBOIO  MPOJAYKTa, a TaKXKE KOPPErHpYIOT OTHEJIBHBIE  HEXKEJATeIIbHbIC
COCTaBJISIOIIME BKyCa U apoMara.

Yceunutensm BKyca U apoMarta npucBauBaroTcs Kojbl E, u oHu BXoAsT B 12-i
dbyHkuroHansHbIN KiTacc Codex Alimentarius.

OOnacTh NPUMEHEHHUS UX PaCHpOCTPAHAETCS MPAKTUYECKHM Ha BCE TPYIIIBI
NUIIEBBIX NPOAYKTOB. Hambosnee M3BECTHBIMM SIBISIOTCS: TIIyTaMUHOBAs KHCJIOTa
(E620), npyrme puOOHYKJIEHMHOBBIE KHUCIOTBI M WX cond  (YCHIIMBAIOT
raCTPOHOMHYECKHE BKYCHI U apOMaThl - COJICHBIN, MSICHOM, PHIOHBIA U JIp.); MAJIBTOJ
(E636), >tummanston (E637) (ycwiuBaroT BOCHpUSITHE (PPYKTOBBIX, CIMBOYHBIX W

JIPYTUX apOMaTOB, TJIABHBIM 00pa3oM, KOHIUTEPCKUX U3JETUN).

1.3. 'uruennyeckmre TpedGOBaHMS K NUIIEBBIM apOMAaTU3aTOPaM

Bce maptum nNMIIEBBIX apOMaTU3aTOPOB  JOJDKHBI  NPOU3BOAUTHCA U3
BBICOKOKAQYECTBEHHBIX MCXOJHBIX MATEPHUAJIOB, DPAa3pELIEHHBIX K I[PUMEHEHUIO B
MPOJYKTaxX MUTAaHUS, HPU CTPOrOM COOJIIOJEHUM TUTHEHUYECKUX HOpM. OHHU He

HOJDKHBI COACPIKATH KaKUX-THOO TOKCHUYHBIX WHI'PCAUCHTOB W OOJIKHBI OBITH
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OesomacHpIMH ANl moTpebutens. VHrpeAMeHTHBI CcOoCcTaB  apoMaTHU3aTOpOB
COTJIACOBBIBAETCA B MOPSAJKE, YCTAHOBICHHOM MuH3apaBoM Poccun

He pomyckaercs BHecEHHME apOMaTU3aTOPOB B HATypaJbHbIC MPOIYKTHI JJIS
YCHJICHUSI CBOMCTBEHHOTO MM E€CTECTBEHHOT'O apoMara (MOJOKO, XJeO, (pyKTOBbIC
COKH MPSIMOTO OT’KMMa, Kakao, 4yai, Koe, KpoMe pacTBOPUMBIX, MPSHOCTH U T.1.), a
TaKKe JIJIs1 MACKUPOBKH J1Ie(PEeKTOB U (panbCUPUKAIINK MUILEBBIX MPOAYKTOB.

OOslacTb TNPUMEHEHHS M PEKOMEHJYyEMbIE MAaKCHUMAaJbHBIE JI03MPOBKH
apoMaTU3aTOpOB  YCTAHABIMBAIOTCS  MU3TOTOBUTENIEM, PENIAMEHTUPYIOTCS B
HOPMATUBHBIX M TEXHUYECKUX JOKYMEHTAaX W TMOATBEPKIAIOTCA CAHUTAPHO-
AIUIEMHUOJIOTUYECKAM 3aKIFOYEHUEM.

Hcnonp30BaHue apomMaTHU3aTOPOB IIPU IMPOU3BOJACTBE IMIIEBBIX IIPOIYKTOB
PETIAaMEHTUPYETCA  TEXHOJIOTMYECKUMH HWHCTPYKIMSAMH W peUenTypaMu IO
U3TOTOBJICHUIO 3TUX NPOAYKTOB, YTBEPKACHHBIMU U COIJIACOBAHHBIMHU C OpraHaMu
I'occansnuaHan3opa B yCTaHOBJIEHHOM IOPSIKE.

Conepxanue apoOMaTU3aTOPOB B MHILEBBIX NPOAYKTAX HE JIOJHKHO MPEBBIIIATH
YCTaHOBJICHHBIC PEIVIAMEHTHI.

B mpou3BoacTBE NMPOAYKTOB AETCKOTO MHUTAHUS JOIYCKAETCS MCIIOIb30BAHUE
OTPAaHUYEHHOI'O YHCIIa apOMaTU3aTopoB. I MPOU3BOACTBA 3aMEHUTEIIEN KEHCKOTO
MOJIOKa [UJIsi JEeTed IepBOro roja WU3HM B KAad4eCTBE apOMAaTHU3aTOPOB MOTYT
HCIIOJIb30BaThCA TOJBKO AKCTPAKThl IJIOJOB HarTypalbHbIX (cormacHo TH). s
MPOU3BOJICTBA MPOAYKTOB HA 3€PHOBOM M (PPYKTOBOM OCHOBAX IS 3I0POBBIX JETEH
cTapIie 5-TH MECSIEeB pa3pelleHbl apoMaTU3aToOpsl HaTypalibHbie (corimacHo TH), a
TaK)K€ BaHWJIWH, 3TWIBAHWIUH (50 MI/KT MpOJIyKTa) U ASKCTPAKT BAHWUIIM (COTJIACHO
TN).

[lo noxazamensm 6e3onacnocmu apoMaTH3aTOPbI JOJKHBI COOTBETCTBOBATh
CJIEIYIONTUM TPEOOBAHUSIM:

- COZEp)KAaHUE TOKCUYHBIX AJIEMEHTOB HE JOJDKHO IPEBBIIIATH AOIYCTUMBIE

ypoBHH (MI/KT): cBUHEI - 5,0, MbIIbsK - 3,0, kaamuii - 1,0, pTyTs - 1,0;
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- B KONTWIBHBIX apoOMaTH3aTOpax colepaHue OeH3(a)lMpeHa He JOJLKHO
MPEBBINIATh 2 MKI/KT(J1), BKJIQJ KONTHJIBHBIX apoMaTh3aTOpOB B  COJCpPIKAHUE
OeH3(a)mpeHa B MUIIEBIX MPOAYKTaxX He JO/bKeH mpeBbimath 0,03 MKr/Kr(n);

- MO0 MHKPOOHOJIOTHYECKHMM  TIOKA3aTelisiM  apoOMaTHU3aTOPhl  JOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSIM, ITPEICTABICHHBIM B Ta0. 11.

[Ipu ucnosb30BaHUM B MPOU3BOACTBE apOMATU3ATOPOB CHIPbS PACTUTEIHHOTO
MIPOUCXOXKJICHUS, COAEPKAIIETO OMOJIOTHYCCKA aKTHBHBIC BEIIECTBA, W3TOTOBUTEIb
00s13aH JEKIapUpOBaTh UX COJIEp)KaHUE B TOTOBBIX apomaTu3aropax. CojepskaHue
OMOJIOTUYECKH aKTHBHBIX BEIIECTB B IMHUIIEBHIX MPOIYKTAaX HE JOJDKHO IMPEBHIIIATH
YCTaHOBJICHHBIX HOPMATHBOB.

B coctaB apoMatu3aTopoB JOMYyCKaeTCsl BBOJUTH MUILEBbIE MPOAYKTHI (COKH,
COJIb, caxap, CIICIIUH | JIp.), HAMIOJHUTEH (PACTBOPUTENH WM HOCUTEIH ), TIHIICBHIC
n00aBKM M BelIeCTBa (rOpeur, TOHU3UPYIOIIHNE T00ABKU M J0OABKU-000TaTUTEINN),
MMEIOIIHNE CAHUTAPHO-IIUIEMUOJIOTHYECKUE 3aKITIOYCHHUS.

C Touku 3peHuss O€30MACHOCTH TMUTAHUS HEOOXOJIUMO OrpaHUYMBATH
yHoTpeOIeHHEe CUHTETUYECKHX apoOMaTU3aTOPOB M PACHIUPSITH MPOU3BOJCTBO H

MPUMEHEHNE HATypaJbHbIX COKOB, HACTOEB, 3(PUPHBIX Macel U Ap.

1.4. BbiOOp apoMaTH3aTOPOB U BHECEHHE UX B MUIIEBbIE MPOIYKThI

CymiecTByronye Ha3BaHUs apOMAaTH3aTOPOB HE  BCErJa  IMOJHOCTBHIO
XapaKTepU3yIOT €ro apomar, T.K. MOTYT ObITh pa3HbIE BEpCUU apOMaTHU3aToOpoB. Tak,
HarpuMep, Hapsiy C JeCATKAMH COPTOB BHUIIHHU, CO3/IaHbl U JAECSATKUA PA3TMUHBIX
apoMaToB «BHUIIHS»: B OJHOM BEpPCUU JAOMHHHMPYET CllaKkas HOTa, B JPYrou -
KOCTOYKOBAsI, B TPEThEH - JIETKasi TOpeYb U T.1.

[Tpu BBIOOpE apomaru3aTopa HE CIEAyeT JeiaTh BHIBOJ MO MEPBOHAYAILHOMY
«cmaboMy» WM «PE3KOMY» BIIEUYATIIEHHUIO, T.K. TO BEpXHHE HOTHI apoMara, KOTOphIE
B TOTOBOM IPOJYKTE MOTYT BOOOIIIE HE MOSBUTHCA.

Bri6op apomaTuzaropa ajii KOHKPETHOTO MUIIEBOTO MPOAYKTa ONPEAEIIsIeTCs

(OUBUKO-XUMHUECKIMHU CBOWCTBAMH W TEXHOJOTHEH TMOMy4YeHUs NpOAyKTa. Tax,
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apoMaTH3aTOpP C YHCTHIMH U CHJIBHBIMH BEPXHHMMH HOTaMH OOJiee MPHUTOACH s
0€3aJIKOTOJPHBIX HANMUTKOB. /Iyl MPSHUKOB Jydylle BBHIOpaTh Ooyiee CTOMKUN C
CUJIBHBIMM OCHOBHBIMH HOTAMM, HO IIPEIBAPUTEIBHO MPOBEPUB €0 COBMECTUMOCTD
C KOMIIOHEHTaMH Te€CTa W TEPMOCTOMKOCTb. I[lOJHOCTBIO OLEHUTH BIUSHUE
apoOMaTHU3aTOpa MOKHO TOJIBKO TP AETYCTAIL[MM TOTOBOT'0O IUIIEBOIO MPOAYKTA.

J103upOBKa apoOMaTH3aTOPOB B IPOU3BOCTBE MUILIEBBIX IPOAYKTOB 3aBUCHUT OT
TpeOyeMON HMHTEHCHBHOCTH BKyCa M apoMara, OT OpPraHOJIEITUYECKHX CBOWCTB
IIPOJIYKTa U TEXHOJIOTUH €r0 IPOU3BOJICTBA.

OpHEHTHUPOBOYHBIE J103bl BHECEHHUS JKUJKHX apOMaTHU3aTOPOB, KaK MPABUIIO,
coctapisitoT 50-150 1, mopomrkoo6paszusix - 200-2000 1, apupHbeix Macen - 1-50 r Ha
100 Kr rOTOBOI IPOAYKIIUH.

ApomaTu3aTtopbl MOKHO BBOJWUTH B NPOAYKT HEpa3z0aBICHHBIMH (HAIpUMED,
MOPOILIOK IKCTPAKTa CHEUUIl MpPU MPOU3BOACTBE KOJIOACHBIX M3JENINN) WU B BHUJIE
KOHIEHTPUPOBAHHOIO PAacTBOpa (CyCHEH3UH) B MOJXOJSIIEM pacTBOpuTene (BoAa,
Macjo, COUPT WIM HeOOoJblIas 4acTh CamMoro apoMaTH3UpYIoIIero mpoaykra). Ha
MUIIEBbIE MPOAYKTHI THMA KYKYPY3HBIX MaIOU€K MOXHO HANbUISATh pa30aBIICHHBIN
pacTBOp apomMaTu3aTopa.

Beibop MomeHTa BHECEHHUs apoMaTh3aTopa B KOHKPETHBIA MPOIYKT
OTIpE/IEeIIAETCS OCOOCHHOCTSIMU €ro TexHoJoruu. Tak, B KoJOacHbIEe U3/ENUsS, ChIPHI,
COYChI apoMaTu3aTop A00aBISIOT BMECTE C COJIbIO, @ B O€3aJIKOrOJIbHbIE HAUTKU U
MacjsHble KpEMbl - BMECTE€ C CaxapHbIM CHUPONOM. B mpousBojacTBe H3AEHMA,
MO/IBEpPraeMbIX TEIUIOBOM 00paboTKe, /Jisi YMEHbILIECHHs MOTEePh apoMaTu3aTopa npu
HarpeBaHNM PEKOMEHAYETCS WX apoMaTU3UpOBaTh Kak MOXHO mo3nHee. Ilocne

BHCCCHH:A apoOMaTHUu3aTopa HGO6XOI[I/IMO THIATCJIBHOC IICPCMCIITNBAHUC ITPOJAYKTA.

1.5. ITocTaBka U XpaHeHHe APOMATH3ATOPOB

HI/IH.ICBBIC apoMaTu3aTopbl OOJIZKHBI ITOCTABJIATHCA B Tapc, HpPIFOI[HOfI JJIA

XpaHEHUsT M TPAHCIIOPTUPOBKM IIMINEBBIX MNPOAYKTOB. He pexomeHayercs
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WCIIOJIb30BaTh B KAdeCTBE YIAKOBKA KAapTOHHBIE OapabaHbhl W aTIOMUHHUEBBIC
KOHTEHUHEPBHI.

Ha noTpeOuTenbckoi yrnakoBKe MUILNEBOrO MPOJYKTa yKa3bIBACTCS HaJIU4YUE,
XapakTep apoMaTU3aTopa U €ro NpUupoa.

Cpok TOIHOCTM apoMaTHU3aTOpPOB B COOTBETCTBUU C TpeOOBAHUAMHU
[Noccansnuanaazopa PO - ot 6-tu g0 30-TH MecAleB, HATypaIbHBIX Y(PUPHBIX Macen
- 12 mecsues.

Bce Buasl apoMaTu3aToOpOB JOJDKHBI XPAaHUTBCS B CyXOM, XOpOLIO
MIPOBETPEHHOM NOMENIEHUU NIPU TeMmeparype oT MuHyc 5 a0 mitoc 15 °C otnenbHO
OT APYrOTO ChIPHS.

[TapTum apomMaTHU3aTOPOB NOJKHBI COMPOBOKAATHCS CAHUTAPHO-3MUIEMHUOJIO-
TUYECKUM 3aKIHOUYECHUEM.

2. IIpakTnyeckas 4acThb

Onvim Nol. Hceneooeanue eanununa

Banunun - 6enpiii KpUCTALUTUYECKUN MOPOIIOK C CHJIBHBIM CHEIU(UYECKUM
3amaxoM. Ilo XuMHUYeCKOM CTPYKType BaHWIMH SIBJISETCS apOMaTUYECKUM
anpACTUA0OM. BaHWIMH MOJTy4YarOT MPU B3aUMOJICHCTBHM TBasKoja ¢ MYpPaBbUHBIM
anpaeruaoM. Dmrupudeckas Gopmymna CgHgOs.

Banunun kak apomMaru3aTop IIMPOKO TMPUMEHSIETCS B  IMPOU3BOJICTBE
I0KOJIaa, MYYHBIX U3/IETTUI, HAIUTKOB U .

XpaHIT BaHWJIWH B YUCTBIX, CYXHUX, MPOXJIAJHBIX, XOPOIIO MPOBETPUBAEMBIX
MOMEIIEHUSIX, He UMEIOIIMX MMOCTOPOHHETO 3araxa, Ipu TeMmIepaType He BhIle 25
°C, OTHOCHUTEJILHOM BIXXHOCTH BO3/1yXxa He 6oJiee 80 %.

Mamepuanwl 013 padomuwi:

- BaHWJIUH;

- TEXHOXUMHUYECKHUE BECHI;
- BOJsAHAas OaHsi;

- MPOOUPKHU;

- CTEKJISIHHbIE CTaKaHYUKH;
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nunetkn Ha 10 cm®;

MOJIOCKH OeToii ToTHOM Oymaru pazmepom 10x160 mMm;

H,SO4 x.1.;

0,5 % >TUIIOBBIN CHIUPT;

0,2 % pactBop xpomoBokucioro K;

0,5 1 pactBop ruapokcuaa Na nau K (NaOH, KOH);

0,1 % pacTBOp METHIIOBOTO OPAHKEBOTO;

rugpokcuinaMud tuapoxiopun, 0,5 H pactBop B 60 % »sTuinoBOM chHpre,
HEUTpaJIbHBIA MO0 METHUIOBOMY OPAHKEBOMY (npucomosieHue: HABECKY PEaKTUBA
maccoii 4 r pacctBopsior B 40 cm®  muctmimmposannoi H,O, BBogar 60 cm®

OTHJIIOBOI'O CIIMPTa U IICPCMCHINBAIOT, PAaCTBOP HGﬁTpElJ]PBYIOT 110 MCTHUJIOBOMY

OpaHKEBOMY);

- HOPMATHUBHBLIC JOKYMCHTEI.

OpranosienTuyeckue

MpeACTaBIEHbI B Ta0M. 4.1.

(1)I/ISI/IKO-XI/IMI/ILIGCKI/I€ I10Ka3aTcIin

Tabnuna 4.1 - Opranonentuyeckue U PU3NKO-XUMUYECKUE TTOKa3aTeNN

BaHUJIMHA

BaHUJIMHA

HanmenoBanue nmokasareiien

XapakTepucTruKa 1 HOpMBI

Buentauit Bun

Kpucrannmueckuii mopoIok

LBset

Ot Gemoro J0 CBETJIIO-KCJIITOI'O

3amax

Banniu

P ACTBOPUMOCTD B BOJIC

B cootnomenun 1:20 - B Boze ¢ Temmneparypoit 10 80 °C

PactBopuMoOCTh B ciupTe

B cootnomenuu 2:1 - B 95 % 3THI10BOM criupTe npu
c1a00M HarpeBaHUH

PactBopumocTts B H2SO4

B cootnomennu 1:20 - B cepHOI KUCIOTE TIPH ClIaboM

HarpeBaHuu
Temmieparypa mnasnenus, °C 80,5-82
Copneprxanue BaHWINHA, Y0,

HEe MeHee 99
Coneprkanue 301161, %, HE OoJiee 0,05

2.1. MeToabl HCIBITAHUNA BAHUJINHA
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2.1.1. OnpenesieHne OPraHoJenTHYECKUX MOKa3aTeeid BAHWINHA

Buewnuit 6uo u yeem onpenensitoT BU3yalbHO, JJI YErOo MPOCMATPUBAIOT
npoby o6bemom 30-50 cm®, NOMEIIEHHYI0 B CTakaH M3 OECHBETHOTO CTEKIa
BMecTUMOCThIO 100 cM®, namerpoM 45 MM u BbicoTod 90 Mm. Crakad
yCTaHABJIMBAIOT Ha JHcTe Oenol Oymaru. LIBeT paccMaTpuBaiOT B MPOXOSALIEM WA
OTPaKEHHOM JIHEBHOM CBETE.

3anax onpenensaioT ¢ MOMOUIBI0 TIOJIOCKU TUIOTHOM Oenoit Gymaru pazMepom
10x160 MM, KOTOpYIO CMaUYMBAIOT MOTPYKEHUEM Ha 1/6 B cBEKXeNpUrOoTOBIIEHHBIN 10

% pacTBOp BaHWIMHA B ATWJIOBOM CHHUpTE. 3amax MPOBEPSIOT NEPUOANYECKH B

TeueHue 15-tu MHHYT. On JOJIXKCH OBITH CBOMCTBECHHBIM JJI BaHHUJIMHA.

2.1.2. Onpenesnenne pacTBOPMMOCTH BAHUJIMHA B BOJE

Xoo onpeodenenusi. HaBecky BanunumHa maccoil 0,5 r pactBopsitor B 10 mn
JUCTUIUTMPOBaHHOM BoJibl, HarpeBaroT a0 80 °C. PacTBop 0KEH ObITh MPO3pavyHbIM

H CJICI'Ka XCJITOBATBIM.

2.1.3. OnpeneneHue pacCTBOPUMOCTH BAHWJIMHA B CIIUPTE

Xo0 onpedenenus. HaBecky BaHWIMHA Maccoil 2 T pacTeopsroT B 1 cm® 95 %
ATUIJIOBOTO CIUPTA MPH JIETKOM HarpeBaHUU B BOASHOHN OaHe. PacTBOp moimkeH OBITH

IIPO3pavHbIM U CJICTA KCITOBATHLIM.

2.1.4. Onpenesienne pacTBOPMMOCTH BAHUJIMHA B CEPHOM KHCJIOTE

Xoo onpedenenusi. Hapecky BaHuimHa wmaccod 0,1 T, B3BEIIEHHOTO C
touHocThio 10 0,01 r, pactBopstoT mpu cnabom HarpeBanuu B 2,0 ma HySOs x.u.
PacTBOp n0MmKEH OBITH MPO3pavyHbIM, CBETJIO-kKeNThiM, He TemHee 0,2 % pactBopa

XPOMOBOKHUCJIOTO KaJINA.
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2.1.5. Onpenenenne MaccoBOi 1011 BAHUJIMHA

MeTton OCHOBaH Ha KOJMYECTBEHHOM O0Opa30BaHMM OKCHMOB  IpHU
B3aMMOJICHCTBUM THAPOKCHIAMUHA THAPOXJIOpUIA C COCAMHEHMSIMH, B COCTaB
KOTOPBIX BXOJUT KapOoHWiIbHas rpynna. CojepkaHue KapOOHUIBHOTO COEIMHEHUS
(BaHMJIMHA) OTIPEACTISAIOT 10 dKBUBANIeHTHOMY KonmuectBy HCI, BeraenuBmietics mpu
peakuuu, TutpoBanueM 0,5 H pactBopom ruapokcuaa Na niu K.

Xoo onpeoenenusi. Hapecky BaHWJIMHAa Maccoil 1 I B3BELIMBAIOT B KOJOE C
TouHOCTBIO 110 +0,0002 r 1 BHOCAT Tyza ke 25 cM® 0,5 H pacTBOpa rHAPOKCUIAMHUHA
rugpoxiopuna. Toryac ske tutpyroT BbmenmBmyocs HCI 0,5 B pactBopom
rugpokcuna Na nnn K B mpuCyTCTBUM METHUIIOBOIO OpPAHXKEBOTO /O MOSIBICHUSA
KEJITOU OKPACKH.

MaccoByro NOJIF0 KpacuTelss B CyXOM OCTaTKE MACThl BBIUHUCISIOT B % MO

dhopmyie:

a-M
B=———.
m—20 (4.1)

raie a - oobem 0,5 H pactBopa rumpokcuma Na wim K, uspacxomoBaHHBIN Ha
TUTPOBaHHUE, CM>;
M - monekynspHas Macca BaHuiuHa, © (M = 152,1 r);

M - Macca HaBECKU BaHWJINMHA, T.
2.2. OgopMmiieHne pe3yJibTaTOB PadOThI
1. Onucatp xo11 paboTHI.

2. OdbopmMuTh pe3yabTaThl UCCIEIOBaHUS B BUJiEe Ta0M. 4.2.

3. Cnenatp 3aKJII0OYEHUE O KAYECTBE apOMAaTH3aTOpa Mo Pe3ysibTaTaM HCCIEeI0BAaHHH.
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Tabnuna 4.2 - Pe3ynpTaThl HCOIBITAHUI apoMaTHU3aTOPa BAHUIMHA

ITokaszarenu dakTHyecKue HopmatuBHbIE

OpranonenTu4eckue:

- BHEIITHUU BHUJT

- IBET

- 3amax

OU3UKO-XUMUYECKHUE:

- pacCTBOPUMOCTb B BOJIE

- PaCTBOPUMOCTH B CIIUpPTE

- paCTBOPUMOCTB B CEPHOM KHCIIOTE
- COZIEp’KaHNUe BaHWINHA, %

Onvim N2, Ilepezonka c 600AHbIM NAPOM MEPNEHOE U3 NII000E UUMDPYCOBLIX

HartypanbHble apoMaTu3aTopbl HM3BIEKAIOTCA (PU3MYECKUMH  CIIOCOOaMU
(mpeccoBaHUEM, OKCTpakIMed, AUCTWUISIMENH) U3 HMCXOJHBIX  MaTepHUasoB
PaCTUTENILHOTO WJIM JKUBOTHOTO NpoUcXOoxiaeHUA. OHU, B OOJBIIMHCTBE CBOEM
HEpPaCTBOPUMBI B BOJI€, XOPOIIO PACTBOPHMBI B PACTUTENBHBIX Maciiax. Ha cpok
TOJHOCTH 3(QUPHOr0 Macjia CHUJIBHO BIHUAET KOJMYECTBO TEPHEHOB (JIMMOHEHA,
LUATpasi, TEPAHUOJIA U JP.), CAMBIX JIETKOOKUCIISEMbIX COEAMHEHUN Maca.

Meroauka JKcnepuMeHTa. M3MenpunTe  KyCOUEK  JIMMOHHOM — WIIH
aneabCMHOBOM KOPKHM pasMepoM | ¢cM? ¥ IOMECTUTE B IEPBYIO NMPOOHPKY € 3 MII
BOJbl. 3aTeM BCTaBbT€ B MPOOMPKY Ta300TBOAHYIO TPyOKy, KOHEI KOTOPOW
OMYCTUTE B APYryl0 NPOOMPKY, TOMENIEHHYI0 B CTakaH C XOJOJHON BOJIOM.
XKuakocTs B nepBoi NpoOUpPKE OCTOPOKHO KUIISITUTE, TIOKA BO BTOPOM MPOOUPKE HE
cobepetcst 1-2 M1 GECIBETHOM KUAKOCTH (KOHICHCAT), OTMETHTE €r0 XapakTEePHBIN
3anmax. JloOaBbTe K KOHJIEHCAaTy HECKOJBKO Kameiab 1% BOJHOTO pacTBopa
MepMaHraHara Kajus, epeMelIaiTe pacTBOp U OTMETHTE U3MEHEHUSI.

Habmronenus:

BriBobI:
Onwvim Ne 3. Ilonyuenue apomamu3amopos, u0eHmMuUUHbIX HAMYPAITLHOMY

Mertoauka j’kcnepuMeHTa. B ueThipe mpoOupku BHecUTEe KapOOHOBBIE

KkucJoThl (1 mur) U ciupThl (2 mut), 3ateM qo06aBbTe 10 Kamenb KOHIIEHTPUPOBAHHOU
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CEpHOI1 KHCIIOTBI, CMECh HAarpeTh 10 KUMEHUs. Yepe3 HeCKOIbKO CEeKyH/ MOSBIAETCS
OCBEXKAIONTHUH 3amax 3dupa:

a) yKCyCHas KMCIIOTa + N30aMUJIOBBIA CIIUPT — W30aMIJIaIieTaTa (3arnax rpyiiu);

0) MypaBbHHAsI KHCJIOTA + STHIIOBBIN CIIUPT —> 3TWIPOopMHaTa (3armax pomMa);

B) YKCYCHasi KUCJIOTa + OCH3MIIOBBIM CIIUPT —> OCH3WIIALIETAT (3anax HCACMUHA);

I') MaclisiHas KUCIIOTa + 3TUJIOBBIM CIIUPT — STHIOYTHPAT (3armax aHaHaca).

cro— s e
o M CHSC CH-(CH)-C_
He TTOC,H OCH,, 0-C,H;
TUIdOpMHUaT OeH3mIaneTaT M30aMuIaleTaT ATUIOYTHpPAT
Hab6mronenus:
BriBogsr:

Onvim Nod, Oonapyscenue nepokcuoos 6 mepneHax u IPupHvix maciax

Ha pomo apoMaru3upyromux KOMIIOHEHTOB B COCTaBE apoMaru3aropa
npuxoautcss Toiabko 10-20%, ocTanbHblE - PACTBOPUTENIM WM HOCUTEIIU.
ApomMaTtuzaTopbl, UMEIOIME B CBOEM COCTABE JICTKOOKHUCIISIOMIMECS KOMITOHEHTHI
(COOCTBEHHO apOMaTU3UPYIOIINE KOMIIOHEHTHI WJIM HOCUTEIb) HEOOXOIMMO XPaHUTh
B TEMHOM MECTE B IUIOTHO 3aKPBITOM €MKOCTH mpu Temmeparype 5 - 15° C, mis
MPENOTBPAICHUSI OKHUCIICHHUS KHUCIOPOJIOM Bo3ayxa. OKHCIEHUIO IOJBEPraroTCs
MPEXJE BCEro HEHACHIIIEHHbIE COCIUHEHUS, MPU ITOM O00pa3ylTCs HECTOMKHE
TUAPONEPOKCUIBl B O- TOJIOKEHUHM IO OTHOIICHUIO K JIBOMHOM CBSI3U, KOTOPHIE
MOKHO OOHAPYKUTH IO PEAKIIUU C UOAUIOM KaJIHS.

MeToauka 3kcnepuMeHTa. B HECKOIBKO MPOOMPOK MOMECTUTH MO 1 Karuie
10% pacTBOpa WoaMIa Kajdus WU S5 Kamedb HUCCIAEAYyEMBbIX BEIIECTB: TEPIICHOB
(ckumnumap, JUMOHEH, MEHTON U Jp.), dpupHOro wmacia (yKpomHOE MacJo,
kam(pOpHOE, TEPIEHTUHHOE, MITHOE W [p.), HOcUTesed (OJIeMHOBash KHCIIOTA,
MOJICOJIHEYHOE Macjo, OJMBKOBOE Maciio U Jp.). CMech DHEPrUYHO BCTPSIXHUTE.
Breinensaronuiicsa 104 OKpalMBaeT PacTBOP OT COJIOMEHHO-KEITOTO 10 KOPUIHEBOTO

nBera. Ecnu okpacka pacTBopa ciiabo COJIOMEHHO-XelTas (T.€. IJI0X0 pa3inyuma),
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To mpubaBbTe K cMmecu 1-2 kammu 1% pactBopa kpaxmana. B mpucyrctBum iona
OKpackKa pacTBopa NMpUOOpETaeT CUHUI 1IBET.
XUMU3M:

CH CHg

~ KIp-p — + I, + KOH
oOH oH

HLC CHL HLC CHL

O-THAPOIICPOKCHU A JIMMOHCHA

Hab6mronenus:

BriBogsr:

3. KoHTpOJIbHBIEC BONIPOCHI
1. B uem 3axirodaercs NpakTHUECKOE 3HAUEHHUE MUIIEBBIX apOMAaTU3aTOPOB?
2. B kakux cnoyyasx He JOIYyCKaeTcsi MNPUMEHEHHE apoMaTH3aTOpOB B
MUIIEBBIX MPOTyKTaxX?
3. Kakue TpeboBaHus NpeabsABISAIOTCS K MUILIEBBIM apoMaTh3aTopam?
4. Kak knaccupuuupyroTcsi apoMaTU3aTopbl?
5. KakoBbl OCHOBHBIE ITyTH MOJIYYEHUS MUIIEBBIX apOMaTH3aTOPOB?
6. Kak ocymectBisiercss BbIOOp apoMaTru3aTopoB JUIsl MCHOJb30BaHUS B
MUIIEBBIX MPOIYKTaX?
7. Kak XpaHsT ¥ TpaHCHOPTUPYIOT MHUILIEBBIE APOMATU3ATOPHI?
8. I[lo kakuMm MoOKa3aTeNlsiM MPOBOJUTCA OLICHKA KayecTBa M 0OE€30MacCHOCTH
MUILEBBIX apOMATU3aTOPOB?
9. Ilouemy AKCTPAKLIHIO B-kapoTrHOM u3 MOPKOBH MIPOBOJISIT
TETPaXJIOPMETAHOM, & HE BOJIOM?
10.0 d4eMm CBUAETENLCTBYIOT HaOMIOJEHUS  OOECIBEUMBAHHUS  pacTBOpa
NepMaHraHaTa KaJvs IpHu B3aUMOJEHCTBUH [B-KapOTHHOM?
11. Ha ocHOBaHMH NIPOBEIEHHOT'O 3KCIEPUMEHTA ClI€JaiTe BBIBOJ 00 OTHOLLEHUU

Kpacutelien Kk n3MeHenuro pH pactsopa.
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12. Tlouemy Henb3s PaCTBOPSITH HATYPATbHBIC KPACUTETN B KECTKOM BoIE?
13. Uem oOycrioBieHa JIETy4eCTh TEPIEHOB C BOASHBIM Mapom?
14. ITumeBsie apoMatu3aTopsl. [lokazarenu 6e30macHOCTH.
15. MeTtoap! vccienoBaHusl MUIEBBIX apOMaTHU3aTOPOB.
16. TexHoyioru4eckre 0COOEHHOCTU MPUMEHEHUS MUIIEBBIX apOMaTHU3aTOPOB.
4. 3ajaHue 151 CAMOCTOATEIBLHOM PadoOThI
[To wHAUBUAYyaTBbHOMY 3aJ@aHUIO TOATOTOBUTH pedeparbl U TMpe3eHTAIUU
TBOPYECKHUX MPOEKTOB:
e lcmonp30BaHME MUIIEBBIX APOMATH3aTOPOB B MTPOM3BOCTBE MPOIYKTOB
ITATAHUS.
e HopmatuBHO mnpaBoBbIe aKThl oOOecreueHUss  Oe30MaCHOCTH HOBBIX
BUJIOB TTUIIEBOM MPOTYKIIUH.
3aoanus 011 00ONOIHUMEILHO20 OOHYCA NO OAIbHO - PEUMUH2080U CUCHEME:
Hayunble wuccienoBanus B pacHIMPEHHM ACCOPTUMEHTA  MHUIIEBBIX
apoMaTHU3aTOPOB M HMX HCIIOJB30BAHUU B TPOU3BOJICTBE MPOAYKTOB

IINTaHUA.

JlabopaTopnasi paGora Ne 5
Tema 3ansaTusi: KoncepBaHThl nMIeBbIX NPOAYKTOB. OnpeaejieHne HUTPATOB U
HUTPUTOB B Msice U Msaconpoaykrax. [lokasarenu 0esonacHocTu. Meroasl

uccjaeaoBanus. TexHosormvyeckue 0CO0EHHOCTH NPUMECHCHUA

Y4eOHble 1eJH: O3HAKOMUTBCSI C KOHCEpPBAHTaMH, NPEAOTBPAIIAIOIINMHU
MUKpPOOHYIO TMOpYYy MHILEBBIX MPOAYKTOB; OIpPENETUTh COJEp)KaHWE HUTPATOB U
HATPUTOB B MsAc€ W  MsIcONpoAaykTrax, (OCBOUTb HOHOMETPUYECKHA H
dboToMeTpUUECKUN METOABI OIpeNeeHHUs] HUTPATOB U HUTPUTOB B MACE M MACHBIX
m3nenusax. OBIajgeTy 3HAHMSAMU W NPAKTUYECKHMH HAaBBIKAMU B cdepe
IIPOU3BOJICTBA NPOAYKIIUU TUTAHUSA

B pe3yjJbTaTre H3Y4YeHHsI TEMbI CTYACHTHI T0JI2KHbI .
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3HATh: [Tpuoputetst B cepe TPOU3BOACTBA TPOIYKIIMWA THUTAHHUS,
OCHOBHBIE 3a/laud B 00JlacTU OOECIEUeHHs] MPOJIOBOJIBLCTBEHHON OE€30MaCHOCTH
CTpaHbl, 00eCIIeYCHHs HACEICHHSI CTPaHbl OCHOBHBIMU HYTPUEHTAMH.

YMeTh NPUHATh KOHKPETHOE TEXHUYECKOE PEIICHHE MPU pa3pabOTKe HOBBIX
TEXHOJOTMYECKHX IPOIIECCOB IMPOW3BOJCTBA MPOIYKIIMM TUTAHHS, BHIOUPAThH
TEXHUYECKHUE CPEACTBA M TEXHOJOTHH C YY4E€TOM HKOJOTHUYECKUX IMOCIEACTBUN HX
MPUMEHEHHUS, COCTaBIIATh HAY4YHO OOOCHOBAaHHBIC PEIENTYPhl W TEXHOJOTHIO
MIPOU3BOJICTBA MPOIYKTOB O€30MACHOTO U 3/I0POBOTO MUTAHMUS.

Baaners MeToaMu aHaM3a MPHOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKITUU
MATaHusA,  OOOCHOBBIBATH TMPUHATHE KOHKPETHOTO TEXHHYECKOTO DPEIICHUS TPH
pa3pabOTKE HOBBIX TEXHOJOTUYECKUX TMPOIECCOB MPOU3BOJACTBA MPOIYKIIUU
MTATaHU.

1. TeopeTnueckasi 4acThb

Hurtpurt u surpar kaaus (E 250, E 251) npumensitor npu o6paboTtke (moce)
MsICca, MSICHBIX TIPOAYKTOB JUIsl COXpAaHEHUs KPacHOTO IBeTa. MHUOTIO0WH — KpaCHBIH
MUATMEHT Msica TPU B3aUMOJCUCTBUU C HUTPUTAMHU OOpa3yeT HUMPOZOMUO2TI00UH,
KOTOPBIN MPUAAET MICHBIM H3JCIHSIM IIBET PO30BO-KPACHBIN, OH HE U3MEHSACTCS TIPH
HarpeBanuu. JICIT =30-50 mr/kr maccel Tena uenoBeka. AHAJOTMYHOE JEWCTBUE
OKa3blBA€T W HUTPAT Kajusi, KOTOPHIH C TOMOIIBI0 (PEPMEHTOB, BBIICISAEMBIX
MHUKPOOPTaHU3MaMHU, TIEPEXOIUT B HUTPUT KaJIHSI.

Cpenu nepeuHs TOKCHYECKUX U BPEHBIX BEIIECTB, OOHAPYKUBAEMBIX B CHIPHE
U TIPOJYKTax, OOJBINOE MPAKTHUECKOE 3HAYCHHE HMEET OMpeeieHUEe HUTPAT- |
HUTPUT-HOHOB, WCTOYHMKAMH KOTOPBIX CIY)KaT KOpMa J>KMBOTHBIX M COOCTBEHHO
HUTPUT, TOOABISIEMBIN JJIsI HMUTAITMH IIBETA TPU MMPOU3BOJICTBE MACHBIX MPOTYKTOB.

[Tpo6Gyiema nMpou3BOACTBA YKOJOTUYECKH YUCTHIX MPOJAYKTOB IMUTAHUS CBsI3aHA
C peaiuzaiell WHCTPYMEHTAIBHBIX METOJIOB KOHTPOJISI  I[BETOPETYIHUPYIOITUX
BEIIECTB (BPEIHBIX IS 370POBbsI YEJIOBEKA), NPHUMEHSIEMBIX B  YCJIOBHSIX
NPOU3BOJICTBA M HUMEIOIIMX JOCTAaTOYHYI) TOYHOCTb M DKCIPECCHOCTD. ITo

CPaBHCHHIO C MCPCUUCIICHHBIMHU MCTOJaMU HOHOCEJICKTUBHBIN MCTO/J| OIIPCACICHUA
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HUTpaT- U HUTPUT-UOHOB UMEET P/l TOCTOMHCTB, IIPEXKJIE BCETO CBSI3aHHBIX C MaJIOM
MIPOJIOJKATEIBHOCTBIO, TOYHOCTBIO W MPOCTOTOM  ONpEAENeHHs, a TaKxKe
KOMITaKTHOCTBIO PUOOPOB.

B 3aBucuMOCTH OT ypOBHSI MaTepuaibHOW 0a3bl B aHAIUTUYECKOW MPAKTHUKE
MOTYT OBITh IPUMEHEHBI T€ WU UHBIE METO/IBI.

Honomempuueckuit memoo onpeoeneHus Humpam- u HUMPUM-UOHOE
[IpeAyCMaTpPUBAET UCIIOIb30BaHNE HOHOCEIIEKTUBHOTO (HUTPATHOIO) 3JIEKTPO/1a THIIA
OM-JI03-01 mytem unaukanuu u uzmepenus: IJ1C snexrpona Ha nonomerpe M-130
(wn HUTpaTomepe). MoHOMETp mpeaHa3HayeH A1 U3MEPEHUs aKTMBHOCTH HOHOB
Bogopoaa (pH), ogHOBajIeHTHBIX M JABYXBAJECHTHBIX AHMOHOB U KaTHOHOB (pX),
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIUANIOB B LU(pOBOi ¢GopMe U B BUAEC
CUTHAJIOB MOCTOSIHHOTO TOKa. CoJep)kaHre HUTPAT-MOHOB MOKHO (PMKCHUPOBATH 0€3
npeaapurenbHoro n3mepenns pH. Ha TouHOCTs M3MepeHus He BIMSIET IPUCYTCTBUE
dbochopa, OenxkoB u kupoB. He pexoMeHayeTcs NpPOBOAWUTH OIpeJeieHue B
00BEKTaX, COJIEpIKAILIUX XJIOPU HATPUS B MAaCCOBBIX KOHIIEHTparusax oosee 3,5 %.

N3mepenne DJIC u omnpenesieHHEe KOHLUEHTPALMM HUTPATOB MPOBOJSAT B
BOJHOM BBITSDKKE, MOJYYEHHOW M3 MpoObl NPOAYKTa MOCHE MPEIBAPUTETHLHOM
DKCTPAKIIMM 0PU HHTEHCUBHOM IIEPEMELIMBAHUM CMECH C IOCIEAYIOLIHAM
(GUIBETPOBAHUEM.

Jlns uccnegoBaHUsl pacTBOPOB € HEOOIBIIMMHU KOHLIEHTPAUUMAMH HUTpaT- U
HUTPUT-MOHOB HCIOJB3YIOT MeToa m00aBok. B 50 cm® Beimskkm mamepsror DJIC,
3aTeéM B HEE BBOJAT HUTpAT KajMd TakK, YTOObI MaccoBas KOHUEHTpalUs HUTpaTa
YBEJIMYMIIACh 70 3HAYEHHMM, COOTBETCTBYIOIIMX IMPEABAPUTEILHO MOCTPOCHHOMY
KanmuOpoBouHOMY rpaduky. Ilo pasHuIle 3HAYeHHMI pPAaCCUUTHIBAIOT HCKOMYIO
BEIIUYMHY.

Jlis omnpeneneHus coiepX aHUs HUTPUTOB HMX OKHUCIAIOT Mepcyib(daTrom
aMMOHHS J0 HHUTPATOB. Pa3HOCTh MeXAy HAWJIEHHBIM CYMMAapHBIM COJEpKaHHEM
HUTPAT-UOHOB M HA4yaJIbHOM KOHIIEHTpAlUMEHd HUTPaAT-MOHOB paBHA KOHIIEHTPALUU

HUTPUT-UOHOB.
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Domomempuueckue mMemoobl TPUMEHSIOT B psjge MoauduKanuid, Kaxmas u3
KOTOPBIX UMEET MPAKTUYECKOE 3HAUYECHUE B aHAJIM3€ MICHBIX MPOAYKTOB U OCHOBaHa
HAa TOW WIM MHOM XMMHYECKOM peakuuu ¢ oOpa3oBaHUEM CHELUPUUECKU
OKpallleHHbIX pacTBOpoB. Hanmpumep, mpuMeHsieTcsl METO/, OCHOBAHHBIN HAa peakUuu
HuTputTa ¢ N-l-HadTUIITUIECHANAMUHOM TUTHIPOXJIOPHIA U CYJIb(PaHUIAMUIOM B
¢unbTpaTe C yAANEHHBIM OEJIKOM C MOCIEIYIOIHUM (POTOMETPUPOBAHUEM WIIU
BHU3yaJIbHBIM onpeaeIeHUEM WHTEHCUBHOCTH OKpPAacKHU. [Ipu
(OTOKOIOPUMETPUYECKOM  OINPEAEICHUM  HWHTEHCUBHOCTU  OKPAacKM  METOJ
COOTBETCTBYET MEXKIYHAPOAHOMY CTaHIApTy M MPUMEHSETCA MPU Pa3HOIIACHUAX B
OLICHKE.

Hcrons3yroT Takke METOJ, OCHOBAaHHBIM HAa PEaKUUHW HUTPUTA C PEAKTUBOM
['pucca (cMech pacTBOpOB CyJb()aHUIOBOM KUCIOTHI U OL-HAPTHIIAMUHA B YKCYCHOM
KHCIIOTE) B (UIbTPATE C YAAIEHHBIM O€JIKOM C TOCIEAYIOIIMM H3MEPEHHEM
MHTEHCUBHOCTU OKPAacKU Ha (DOTOKOJIIOPHUMETPE.

2. IIpakTuyeckasi 4acThb
Oobvexkmut uccnedosanusn. Msco paznuyHbIX BUAOB YOOHHBIX >KMBOTHBIX U
OTUIIBI; KOJIOACHBIE M3JEMs], MPOAYKTHl U3 CBUHHUHBI, TOBSIIMHBI, OapaHUHBI, Msca
IITULBI; KOHCEPBBI, TPX U3rOTOBJIEHUU KOTOPBIX IPUMEHSIOT HUTPUT HATPHUS.

HoaroroBka mpod6. C KonbacHBIX U3AETUNA CHUMAKOT OOOJIOUKY, C
(dapiupoBaHHBIX KOJ0Ac U A3BIKOB B IUMUKE — IMOBEPXHOCTHBIM CIION MINHUKa U
000JI04YKYy, C OKOPOKOB, JIONATOK, PYJIETOB, KOPEUKHU U IPYJAUHKHA — MOBEPXHOCTHBIM
CJIOM mmuKa. 3areM MpoObl JBaXIbl M3MENbYAIOT HAa MSCOPYOKE C OTBEPCTUAMHU
pemeTkn auameTpoM oT 3 10 4MM. IIpoyKThl, MOJHOCTBIO COCTOSAIIME U3 IIIUKA C
MIPOMEKYTOUHBIMU CJIOSIMH MBIIIEYHON TKaHU (BETYMHA B (opme, MpPecCOBAHHBIM
OCKOH U aHAJIOTUYHBIE UM ), U3MEIbYAIOT MOJHOCTBIO.

[Tomy4yeHHslit Qapiil THIATENIbHO NEPEMEIINBAIOT, TOMEIIAIOT B CTEKIISIHHYIO WU
IJIACTMACCOBYIO 0aHKy BMecTHMOCTBIO 0T 200 10 400 cM?, 3aM0JIHUB €€ TOTHOCTHIO,
3aKpbIBalOT KpbILKoW. [IpoOy xpaust npu (4 £ 2) °C 10 OKOHYAHHS aHAIM3A.
AHanus npoBOAST HE MO3/Hee yeM depe3 24 4 mociue ordopa npod. IIpody ceipbix

MPOAYKTOB aHATU3UPYIOT Cpa3y MOCIEC U3METbUYEHHUS.

51



Onvim 1. Onpedenenue Humpam- u HUMPUM-UOHOE8 UOHOMEMPUUECKUM
Menmooom

Mamepuannt, peakmugvl u 000py0oeanue

HNonometrp M-130 wim HUTpatoMep; MOHOCEIEKTHBHBIN 351eKTpon Ha MOs-
MOHBI; DJIEKTPOJ CPABHEHUSI — XJIOPCEPEOPSHBII; BEChl TEXHUYECKUE U aHATUTHYEC-
KM€, KOHUYECKHME KONIOBI BMECTHMOCTHIO 250cM®;  XmMuueckue CTaKkaHbI
BMECTHMOCTBIO 50cM3; MepHBIM IMIMHAP BMEeCTUMOCThIO 100cm®; MepHas konba
BMECTUMOCTBIO 1 M3, MUIETKH BMECTHMOCTBIO 5 1 10cM®; HUTpaT Kanms, 4. 1. a.;
BOJHBIA pacTBOp cyib(dara nuHka maccoBod jgoserd 0,45 %; BOAHBIA pacTBOp
cynbdara kamus konuenrpamued (1/2 K;SO4) 1 monw/nM®, BomHBIA pacTBOp
rugpokcuaa Hatpus NaOH (0,1 mons/nv®); BogHbIl pacTBop nepcyibdara aMMOHUS
(NH4)S203 maccoBoii gomeii 8 %.

C uenbto ompezaeneHus paboyero Auvana3oHa KOHIEHTpAUUil HUTPAT-MOHOB
IPEIBAPUTENLHO CTPOAT KATMOPOBOYHBIN IpaduK.

ITocTpoenue kaauOpoBouHoro rpaguxa. HaBecky HuUTpaTa Kajiusi Maccou
10,1 T pacTBOpSIIOT B JUCTUJUIMPOBAHHOM BOJIE€ B MEPHOW KOJIOE BMECTUMOCTHIO 1
M3, TOBOAAT COAEPKHUMOE KOIOBI BOMOM 10 MeTKH. [loydaroT pacTBOp HHMTpara
Kamusg MonsspHod koHnentpamued 10~! mome/mm® (PNOs; = 1). Meroaom
MOCJIEZI0BATEIBLHOIO pa30aBieHUs] M3 IOJYYEHHOTO PACTBOpPA TOTOBAT CEPUIO
CTaHIAPTHBIX PACTBOPOB HHUTpaTa Kaius KoHueHtpamueir 10~2, 10~3, 10~* u 10~°
moub/am® (PNO3 paBHEI COOTBETCTBEHHO 2, 3, 4 1 5).

B naTh XMMHUYECKMX CTaKaHOB OTOMparoT 1o 50 cM® cTaHZApPTHHIX PacTBOPOB
HUTpaTa Kalus, B KAl cTakaH 100aBisioT 1o 1 cMm® pacTBopa cynb(aTa Kaaus.
[lorpy3uB 31€KTpoabl B CTakaHbl, B KaXIOM pacTtBope peructpupyor IJC
AJIEeMEHTa, COCTABICHHOTO U3 HUTPATCEIEKTUBHOTO U XJIOPCEPEOPSHOTO 3JIEKTPOIOB.
Ilepenq  HayamoM  W3MEPEHHMH  BJIEKTPOABI  MPOMBIBAIOT  HECKOJBKO  pa3
JTUCTUJUTUPOBAHHOM BOJIOW. M3MEpeHHs BBIMIONHSIOT, MEPEXoJiss OT pa30aBIICHHBIX
pacTBOpPOB K KOHLEHTPUPOBAHHBIM. [l0 TMOJy4eHHBIM HU3MEPEHUSIM CTPOSIT
kannOpoBouHslid rpaduk B koopauHatax E = f(pNOs), oTknaneiBast mo ocu opauHat

3HaveHus £ (MB), mo ocu abcuuce — coorBeTcTByrOMKe 3HaueHus: PNOs3 .
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IopsI0K NPOBEICHUA AHAJIN3A

Jluist onpeieNeHus HUTPAT-MOHOB B KOHUYIECKYIO KOIIOY BMECTUMOCTBIO 250 cm®
MOMEIIAI0T HaBecKy mpoaykTa maccoit 10-20 r, B3aryro ¢ Toudocthio 0,01 1, nob6ag-
ot 100 em® auctwumpoBanHOM Boasl (mogorpeToi 10 50-60°C) u SKCTparupyoT
B TeueHne 30 MUH TpH HeENpepblBHOM nepememuBaHud. CoaepKUMoe KOJIOBI
OXJIAXKIAIOT W (PUIBTPYIOT 4Yepe3 OyMakHbI (UIBTp B KOHUYECKYIO KOiI0y. B
MOJIyYUeHHOM MYTHOM pacTBOpe ocaxnaaroT Oenku. g storo no0aBisioT K
¢unsrpary 2,5 cm® pacTBOpa rMApoKCHIa HATpUA MOJApHON KoHueHrtpanueir O,
mons/am® u 10 cm® pacTBopa cynb(aTa nMHKa MaccoBoi gonei 0,45 %, HarpesaroT 5
MUH Ha BOASHOM OaHe MpU TEMIIepaType KUIEHUS, OXJIXIAI0T KOJIOY U MOJIyYeHHbIN
pacTBOp GUIBTPYIOT uYepe3 OyMakHbid (QuibTp. PUIBTPAT M MPOMBIBHBIC BO/IbI
Mocje MPOMbIBaHUA oOcajka O€JKOB Ha (PuibTpe coOUpalOT B MEPHYIO KOJIOY
BMeCTUMOCTEI0 100cM® ¥ 10BOAAT 0OBEM 10 METKH PACTBOPOM CyNb(para Kaius
MOJIPHO# KoHIeHTpanuel 1 mons/am® . B mpo3paunom ¢unstpate usmepsor JJC,
M0 BEJIMYMHE KOTOPOM HAa KaTMOPOBOYHOM IpauKe HAXOASIT Ha4YaJIbHOE COJIEpKAHHE
HUTPAT-UOHOB B pacTBope. Jljisi omnpeneneHuss HUTPUT-UOHOB HUX OKHCISIIOT
nepcynabpaTtoM aMmMoHMs 10 HuTpartoB. K 25 cm® ¢unbrpara moGasmsror 0,5 cm®
pacTBopa rnepcyiibpara aMMOHHUS MaccoBOM nosiei 8§ %, SHeprMYHO TIEPEeMENIUBAIOT
u yepe3 5 MuH uaMmepsoT DJIC, mo BeIWUYHMHE KOTOPOM HAXOMST KOHIICHTPAIIUIO
HUTPAT-UOHOB TIOCJI€ OKHUCJICHUS HUTPUT-UOHOB, HCIOJB3YS KaTuOPOBOUHBIN
rpaduk. Pa3zHOCTh MEXy HalJICHHBIM CYMMAapHBIM COJCp>KaHUEM HUTPAT-HOHOB H
HayaJbHOM KOHIIEHTpPALIMEH HUTPAT-UOHOB paBHA KOHIEHTPAIIUM HUTPUT-HOHOB,
coJiep KallluXcs B UCCIEAYEMOM PacTBOPE.

Conepxanue HHUTPAT-HOHOB (MI%) B MsiC€ M MSCHBIX MPOAYKTaX HAXOMST IO
dbopmyie
HaxoJAT 10 hopMyIIe:

X1 = [ (62¢ * 100): m] * 100, (5.1)

rae 62 — MoJsIpHast Macca SKBUBAJICHTAa HUTPAT-UOHOB, T/MOJIb;
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C — KOHUEHTpauus HUTPAT-MOHOB JIO OKWUCJICHHS, HaWJCHHAs IO
3.
KaJINOPOBOYHOMY rpaduky, MOJIb/IM” ;
100 — 06beM uibTpaTa, cM®;

M - HaBECKa U3MCJIBYCHHOI'O MsiCa, I.

Conepxkanve HHUTPUT-UOHOB (Mr %) B MsCe M MSCHBIX MPOJYKTaX HAXOIAT IO

dbopmyre:
_ 46(C, - C)*100
m

X, * 100, (5.2)

rae 46 — MoJisipHasl Macca SKBUBAJIEHTa HUTPUT-UOHOB, I/MOJIb;
Cq KOHIICHTpAIlMs HUTPAT-UOHOB TIOCJE€ OKHUCICHHWS, HaWJCHHAas IO
3.
KaJIMOpPOBOYHOMY I'paduKy, MOJIB/IM®;
100 — o0beM ¢uibTpara, cm>.
Paccunrtarh conepkaHue HUTpaT- U HUTPUT-UOHOB B UCCIIETYyEMbIX 0Opaslax u

CZeJIaTh BBIBOJIBI 110 paboTe.

Onvim 2. @omomempuueckuii Memoo onpeoeneHus HuUmpama Hampus no

peaxyuu I pucca

Mamepuanwsi, peakmueol u 000pyo0osanue

MsicopyOka; Bechl 1ab0opaTopHble; OaHs BOAsSHAS, KOJIObI MEPHBIE BMECTUMOCTHIO
100, 200 cm3; crakaH XMMUYECKHil; KOHHYecKue Koaobl BMectumocThio 100 cm3; Bo-
POHKH CTEKJISHHBIC, (PUIBTPHI 0e€330JIbHBIE OyMa)KHBIC;, (DOTOIIEKTPOKOIOPUMETP
WU CEKTPO(OTOMETpP; pacTBOP TUAPOKCHIA HATPUS MOJIIpPHOM KOoHIeHTparuei 0,1
Monb/aM3; pactBop cynbdara munHka maccoBoi moned 0,45 %; BOXHBEIA PacTBOP
aMMHUaKa MOJISIpHOM KoOHLeHTpauueit 3,0 MOJIB/IM3; pacTBOp COJIIHOM KHUCJIOTBI
MonspHON KoHueHTpanuei 0,1 mons/nm®, peaktus I'pucca; pacTBOp cpaBHEHHS,
comepkamuii 1 MKr HUTpHTa Hatpus B 1 cm®; paGoumii pacTBOP HUTPUTA HATPUS,
KHCJIOTa Cyab(hanmioBas 0e3BoHas, 9. 1. a. (WM X. 4.); o-HaTHIaMuH, X. .

Ilpuzomosnenue peakmugos
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Peaktus ['pucca. ['oToBST pacTBOpHI 1 1 2 ¥ CMEMIMBAIOT UX paBHbIE 00BEMBI. B
cllydae TMOSIBICHUS TPH CMEIIMBAHUU PACTBOPOB PO30BOM OKpAacKu JOOABISIOT
[IUHKOBYIO MbUIb, B30QJITHIBAIOT U (UIBTPYIOT. ['OTOBAT HEMOCPEICTBEHHO NEpe.
YHOTpEOIEHUEM.

Pacmeop 1. 0,5 T cynb(paHunoBoil KUca0Thl pacTBopsitoT B 150cm® pactBopa
YKCYCHOM KHCJIOTBI MOJISIPHOM KOHLIGHTpanuei 2 Moyb/qme,

Pacmeop 2. 0,2 T o-Ha@TraamMuHa KMOATAT ¢ 20 cM® BOIBI, pacTBOp (PUILTPYIOT
u npubaBnsAoT K (QuiabTpary 180cM® pacTBOpa YKCYCHOW KHMCIOTHI MOJISPHOM
KOHIIEHTpanuei 2 Moyb/qM°. PacTBOp XpaHAT B TEMHOM CKIISHKE.

Pacmeop cpasnenus. T'OTOBAT ¢ MCHOJIB30BaHUEM CTaHIAPTHOrO M paboYero
PacTBOPOB HUTPUTA HATPHSI.

JIns OpUroTOBJIEHUSA CTAaHIAPTHOIO pPAacTBOpa HHUTPUTA HATPUS B3BELIMBAIOT
HaBECKY HUTPUTA HATpHs, CONEPIKAILYI0 | T OCHOBHOIO BemecTBa. Maccy HaBECKU
(T) 17 XUMUYECKU YUCTOTO PEaKTHUBA C MacCOBOM J0Jield OCHOBHOTO BeriecTBa 99 %
BBIYHCIISIOT TI0 (popMyJie

Hagecky mnepeHocaT B MepHy konOy BMectumocthio 1000 cM® um mosogsar
JTUCTUJUTMPOBAHHON BOJOW A0 MeTku. [[ns mpuroroBieHus padodero pacrBopa
nutputa Hatpus 10 cM® OCHOBHOrO pacTBOpa IIEPEHOCAT B MEPHYIO KOJOY
BMeCTHMOCTEIO 500 cM® M JTOBOAAT BOJOW 10 MeTKU. PaGoumii pacTBOp HHUTpHTa
HATPHS UCTIOJIb3YETCA VISl TOCTPOCHUS KaTuOpOBOYHOTO rpaduka.

JIJ1s IPUrOTOBNIEHNUS PACTBOPA CPABHEHUA 5 cM® paboYEro pacTBOpa MEPEHOCST B
MEpHYIO KOJI0y BMeCTUMOCThIO 100 cM® ¥ JTOBOJSIT BOJOM 1O METKH. 1 cM® pacTBopa
cpaBHenus coaepkut 0,001 Mr (wnu 1 MKT) HUTpUTA HATPUSL.

Ilopsiok MpoBeIeHUST AHAJIN3A

B3emmBatoT 20 T MOArOTOBIEHHOW K aHAIM3y MPoObl ¢ TOYHOCTHIO HE OoJjee
0,01 r, mOMemaT B XUMUYECKUH CTakaH, 3aauBaoT 35-40 cM® TUCTHIIMPOBAHHOIM
BOJIbI, HarpeToil 10 (55 = 2) °C u HacTauBaroT, NEPUOJAMYECKH TEepeMelInBas, B
teyenne 10 muH. 3aTeM BBITSDKKY (