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BBEJAEHUE

Mertoauueckue yka3zaHusl pa3paOOTaHbl JJIs MPOBEICHHS Ja0OpaTOPHBIX PaboT Mo
mucrutuinHe  «[lummeBbie m006aBku B OOMIECTBEHHOM NHUTaHWUW»  JUIsl OaKallaBpOB,
oOyuaromuxcst 1Mo HampasiieHutro noarotoBku 19.03.04  TexHosoruss NpoayKUMH U
opraHu3aiys OOIIEeCTBEHHOTO TMUTaHUSA (TMpoduiIb MOATOTOBKHU: TEXHOJIOTHS U
OpraHM3aIys PECTOPAHHOTO JIeIIa)

B Meroamdeckux ykazaHMSX WU3JlaraeTcs MEpeueHb JabopaTOpHBIX padoT, Mpu
BBITIOJITHCHUH KOTOPBIX OakamdaBphl TMOIY4YAIOT NPAKTHYCCKHE HABBIKM 110 HAyYHBIM
OCHOBaM  TIPOM3BOJICTBA  NPOIYKTOB  IHTAHUA. bakanaBpsr OTIPEIEIISIOT
OpraHojenTHYeCKue | (U3UKO-XMMHUUYECKHE II0Ka3aTelld KadecTBa HOBBIX BHJIOB
MPOYKTOB,  COTOCTABJISIIOT MX C HOPMATHUBHOM JOKYMEHTAIIMCH W JAIOT 3aKIIFOUYCHHE O
Ka4yecTBE U 0€30MMacHOCTH MPOTYKTOB.

Kaxnoe  3aHsatue  uUMeeT  YHU(DHUIIMPOBAHHYIO CTPYKTYPY, BKIHOYAIOIIYIO
OTIPEJICIICHHE €TO IIENIeH, TEOPETHUECKYIO TIOJITOTOBUTEILHYI0 PaboTy 0O0ydJaromerocs
K HEMy, cpeacrBa oOOydYeHHWs, 3aJaHus, BBIIOJHEHHE pPaOOThl, IHCHMEHHOE
oopMieHHE MaTepuajia B BUJIE TaOJUIL U 3aKITFOUYCHHE 110 TTOJTyICHHBIM PE3YJIbTaTaM.

[Ipu BbImONMHEHWH JTa0OPATOPHBIX PadOT OCHOBHBIM METOJIOM  OOy4YeHHUs
SBJISIETCS CaMOCTOsITeJIbHAsE paboTa CTyACHTAa C HWHIWBUAYyalW3allMCH 3aJlaHWil IO
yIOpaBJICHHEM TpernojaBareis. VHauBuayamu3anus oOydeHUs JOCTHTAeTCs 3a CYeT
BBIJJAYM CTYyJCHTaAaM WHIWBHUAYAJbHBIX 3aJaHUM, pa3HOOOpa3re KOTOPBIX JOCTHTACTCS
32 cyeT moadoOpa MHOTOBAPHMAHTHBIX  KOMIUIEKCOB  CTaHIApPTOB, HATypaJbHBIX
o0pa3loB, CHUTYallMOHHBIX 3a7ad W JPYTrUX CpeACTB oOydeHus. Ha mabopaTopHbIX
3aHSATHSIX CTYJCHTHl OTBEUAIOT HA KOHTPOJIbHBIE BOIMPOCHI MO TeME, B TOM YHCIIC
ydarcs TPaBWIBHO TIOHMMATh HOPMBI JCHCTBYIOIIETO 3aKOHOJATENILCTBA 10
paccMaTpUBaEeMbIM MPOOJIEMaM U PUMEHSATh UX K COOTBETCTBYIOIIINM CUTYAIIHSIM.

Brinmonnenuio 71a00paTOPHBIX 3aHsTUH JOJDKHA MIPEIICCTBOBATh
caMoCTosATeNIbHAs paboTa CTYIEHTOB C PEKOMEHIIOBAHHOHN JIMTEpaTypoOH, NaHHBIMHU
METOIMYECKUMHU YKA3aHUSAMU M KOHCIeKTamu Jiekunil. Ilepen Hawanom 3aHsTHN

npenogaBaTciib ITPOBEPSICT TCOPETUUCCKYIO INIOATOTOBKY CTYACHTA IIO TCEMC



71a00paTOPHOTO 3aHATHUS U Pa3bsACHSAET 3a/laHus MO MpeAacTosiiei padore. B mpouecce
BBIMIOJHEHHUsT PabOThl HEOOXOAMMO  BBIMOJIHUTH  TpeOyeMble MO  3aJaHUI0
UCCJEOBAHUSI M COCTaBUTh OTYET COTJIaCHO 3aJaHulo, CHeNaTh BBIBOJBI 00
UCCIIEyeMbIX MaTepHalax ¢ CpPaBHUTh CBOM OKCIEPUMEHTAJIbHBIE JaHHBIE C
TEOPETUYECKUMHU TOJIOKEHUSIMU TAHHOTO BOIIPOCA.

[lo oxoHuanuum pabOTHl TMpenojaBaTesib MPOBEPSIET YCBOCHUE CTYIACHTOM
CYIIHOCTH METOJIOB, OOpaOOTKM ¥ HHTEPIpPETAalrUd MOJyUYEHHBIX pe3yJbTaToB,
NpOBEpsSET CHACNaHHbIE 3anmucu B pabodei TeTpaau, KOMIUIEKCHO OIICHUBAET
IPAaKTHUECKYIO pabOTy U 3HAHUS CTYACHTA MO TEME.

OTueT BBINIOJHSAETCS B OTACJIBHOM TETpaau i JAOOPAaTOPHBIX PabOT, KOTOPYIO
CTYACHTBI COXPAHSIOT U IMPEJOCTABIISAIOT MPHU cllade sKk3aMeHa. B oTuere ykas3bIBaroTCS
Jata, HOMEp JiabopaTOpHOW paboOThI, IEIb pabOThl, XOJ PabOThl U €€ PEe3yJbTaThI.
B ordyer Takke BHOCAT BCE PUCYHKH, TaOJMUIBl, CXEMbl B COOTBETCTBUH C
OPUHATBIMU B HAY4YHO-TEXHUYECKOW JTOKyMEHTalUU 0003HaueHussMu. be3 odopmieHus
pe3ynpTaToOB  J1abopaTOpHOW pabOTHl M CHAaYM OT4YeTa CTYACHT HE JOIMyCKaeTcs K
BBITIOJTHEHHUIO CJICTYIOMIECH paOOThI.

Coaep:xxaHue oT4YeTa: TUTYJIbHBIA JIMCT Ja0OpPATOPHON pabOTHI JOJKEH OBIThH

o(opMIIeH COIJIacHO TPeOOBaHUSAM NMpPUIIOKEHUS 1.

Texct nabopatopHOit pabOTHl ClexyeT BBIMOJHATh C  HCIOJIb30BAaHUEM
KOMITBIOTEpA Ha OJTHOM CTOpOHE JincTa Oenoi Oymaru, popmata A4, mpudt — Times New
Roman 14-ro pa3Mepa, MeXCTpOUHbBINA HHTEpBaI — 1,5.

[Ipu BbINIOJIHEHUH JTAOOPATOPHBIX 3aHATUM CTYACHT 00s13aH OEPEKHO OTHOCUTHCS K
oOpasllaM TOBapoB, Y4E€OHBIM IOCOOUSIM, 7abopaTopHOMY  OOOpPYAOBAHUIO U
npubopaMm. B ciydae wux mopuum CTyAeHT 00s3aH BO3MECTUTb CTOUMOCTb WIIU
PEMOHT MpPUOOPOB.

[lepen BbIMONHEHHEM PAOOTHI CTYACHT JAOKEH BHUMATEIIbHO O3HAKOMHUTBCS C
npaBuiaMu pPabOThl M TEXHUKOW O€30MAaCHOCTH  JKCIUTyaTallid OOOpYJOBaHUS H

npruOOpoB.



IlepedyeHb 1a00pPaTOPHBIX 3aAHATHI M0 TUCHUILIIMHE

«IInmeBble 100aBKH B 001IeCTBEHHOM ITUTAHUN

HaumenoBanue paboTsl dopma
MPOBENCHUS
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[IuieBbie 100aBKU B OOIIECTBEHHOM MUTAHUU. HAy4HOH
Knaccudukanus nmumeBbix 106aBok. HopmaTtuBHas 6aza B naboparopun
00J1aCTH MPUMEHEHUS NMUIIEBBIX T00ABOK
Jlaboparopnasi paGora Ne 2 [MumeBbie m00aBku B | JlaboparopHas
obmectBeHHOM nutanuu. llumessie kpacutenu. [lokazarenu padora
0e3omacHOCTH. MeTOIbI MCCISAOBAHMUS.
JlaGopatopnas padora Ne 3. [lumeBbiec ngo0aBku B | Jlaboparopras
OOIIIECTBEHHOM  ITMTAHWHU. WUccnenosanre  aeiicTsus | Padora
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HUCIIOJIB30BAHUIO OMOJIOTMYECKA AaKTHUBHBIX J100aBOK. padora
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0COOEHHOCTH MPUMEHEHHSI . TaBopaTopHH
JlaGopaTopHas pa6ora Ne 8. Biusuue antrnokuciutenei Ha | Jlaboparoprast
(U3UKO-XMMUYECKHE TIOKa3aTeIl PACTUTEIbHBIX Macel u pabota

xupoB. [lokazarenn 6e3omacHOCTH. MeETOABI MCCICIOBAHMS.
TexHoJorn4eckne 0COOEHHOCTH MTPUMEHEHMUSI.

OBIIUE IMTPABUJIA TEXHUKU BE3OITACHOCTH B JIABOPATOPUH

HA 3AHATHUAX

Paborats B 1abopaTopun HEOOXOAMMO B XayiaTe, 3aluIas OASK Iy U KOXKY OT

InomnaaaHvsa U pa3bCaAaHusd pCaKTUBAMUA U 00CEeMEHEHHOCTH MUKPOOPTaHU3MaMU.




Kaxnapiii nomkeHn paboTaTh Ha 3aKpEIUICHHOM 3a HUM pabodeM MecTe.
[lepexon Ha Apyroe MecTo 03 pa3peleHus MpernoaaBaTess He JOIMyCKaeTcsl.
PabGouee mecTo ciienyer MOIJEp:KUBaTh B UHUCTOTE, HE 3arpoOMOXKIATh €ro
MOCYJI0M M MOOOYHBIMU BEILIAMHU.

Cryaentam 3ampemiaercs paborate B jabopatopuu  0€3 MNPUCYTCTBUSA
npernojaBaresiss WM JlabopaHTa, a TaKKe B HEYCTAaHOBJIEHHOE Bpemsi 0e3
pa3penieHus npenogaBaTess.

J10 BBIMOJTHEHUST KaXJA0W J1abOpaTOpHOU pabOThl MOXKHO MPUCTYIUTh TOJBKO
MOCJI€ TMOJYYEHUsS HHCTPYKTa)Xka MO TEXHHKE O€30MaCHOCTH M pPa3pelieHUs
MPENoIaBaTelIs.

[Ipucrynas x pabote, HEOOXOIUMO: OCO3HATh METOJMKY pabOThl, IpaBUIa €
0€301acHOr0 BBINOJIHEHUS;, MPOBEPUTH COOTBETCTBUE B3ATHIX BEIIECTB TEM
BEIIECTBAM, KOTOPBIE YKa3aHbl B METOAUKE PAOOTHI.

OnbIT HEOOXOAMMO MPOBOJUTH B TOYHOM COOTBETCTBHM C €r0 ONHCAaHHEM B
METOJAMYECKUX YKa3aHHUsSX, OCOOCHHO MPUAECPKUBATHCS  OYEPETHOCTH
n00aBlIeHUS PEAKTUBOB.

JI71s1 BBITIOJTHEHUST OMBITA TOJIb30BAThCS TOJIBKO YMCTOM, CyXOil JlabopaTopHOH
NOCYZI0M; JJI1 OTMEPUBAHUA KaX/I0I0 PEAKTHBA HYKHO UMETh MEPHYIO ITOCYY
(nuneTku, OIOPETKH, MEH3YPKY, MEPHBIM LMIMHIP UM MEPHBIA CTakaH); HE
clieyeT BbUIMBATh W30BITOK HAJIUTOrO B MPOOMPKY pEakTUBa OOpaTHO B
€MKOCTb, YTOOBI HE UCTIOPTUTH PEAKTHB.

Eciu B xome ombiTa TpeOyercs HarpeBaHUE pPEAKIMOHHOM CMECH, HaJo
CJIeI0oBaTh MPETyCMOTPEHHBIM METOAUYECKMM YKa3aHUAM croco0a Harpesa:
Ha BOJSHOHN OaHe, Ha DJEKTPOIUIUTKE WM Ha ra30oBoi ropesnke u ap. CuiabHO
JIETy4Yre TOPIOYre BEIIECTBA ONACHO HarpeBaTh HA OTKPHITOM OTHE.

[IponuThie Ha MOJ U CTOJ XMMHUYECKHE BEIIECTBA 00E3BPEKUBAIOT U yOUPAIOT
MOJ PYKOBOJCTBOM JlabopaHTa (MIpemojaBaTeNii) B COOTBETCTBUU C

IpaBUIIAMH.

10.ITpu pabote B mabopaTopuu ClIeAyeT COONIONATH CIENyIOIIHe TPeOOBaHMUS:

BBINIOJIHATh PabOTy HYXHO aKKypaTHO, JOOpPOCOBECTHO, BHUMATEJLHO,



HKOHOMHO, OBITh Ha0IIIOJaTETbHBIM, PAIIMOHAIBHO H MPABIIILHO UCIOIB30BATh
BpEMS, OTBEJICHHOE JJIsi PaOOTHI.

11.TTo okoHYaHWM PabOTHI CIEMyeT MPHBECTH B MOPSIOK CBOE pabodee MeCTo:
IIOMBITh TIOCYZy, HPOTEPETh MOBEPXHOCTh paboyero JabopaTOPHOTO CTOIA,

3aKpBITh BOJONPOBOJAHBIE KPAHBI, BBIKIIFOUHTH 3JIEKTPUUECKHE TPUOOPBHI.
IIpaBwia TexHUKHU 0€30MIACHOCTH B JIadopaTopuM Npu padore ¢ peaKTHBAMH

1. Ecnu x paboTe HEe JaHO yKa3aHWM OTHOCHUTENIbHO JO3UPOBKU PEAKTHUBOB, TO
OpaTb WX i1 NPOBEIACHUS OIBITOB HEOOXOJAMMO B BO3MOKHO MEHBILIEM
KOJIMYECTBE (3KOHOMHSI MATEpPUATIOB U BPEMEHHU, KOTOPOE 3aTpayuBaeTcs Ha
OTIBIT).

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

3. Ilocne pacxonoBaHMs peakTHBa OaHKy WM CTakaH HEOOXOAMMO cpasy
3aKpBITh MPOOKOH U MOCTaBUTh HA MECTO.

4. Cyxue peakTUBbl OpaTh C TIOMOIIbIO JIONATOK, IJIJACTMACCOBBIX WIIU
MeTtajuinueckux mmateneid. [lnarens qomkeH ObITh BCEraa CyXUM M YUCTBIM.
[Tocne pacxo0oBaHus ClAeAyET €ro THIATeIbHO 00TEPETh.

5. Korma peaktuB oTOMpaeTcss MUIETKOW, HU B KOEM Clydae HeIb3s TOW Ke
MUIIETKOW, HE BBIMBIB €€, OpaTh peaKTUB C IPYyroi EMKOCTH.

6. Ilpu HamuBaHUU PEAKTHUBOB HEJIb3s1 HAKJIOHATHCS HaJ COCYA0M, IPEIOTBpaIiast
nonasanusi OpbI3T Ha JUIO UK OJIEHKIY.

/. Henb3s nepxarh OaHKY WMJIM CTAaKaH C PEAKTUBOM, KOTOPYIO HYXHO OTKPBITb,
Jep’a B pyKax, €€ HaJl0 MOCTaBUTh HA JIAOOPATOPHBIA CTOJI M TOJBKO MOCIE

9TOI'0 OTKPbIBATD.

JlaGoparopnass padora Ne 1
Tema 3auaTusa: [Inmesbie 100aBKH B 001IeCTBeHHOM NMUTAHUU. OCHOBHBIE
HOPMATHBHBbIE JOKYMEHThI HCHOJIb30BAHUSA NMHUIIEBBIX 100aBOK B MPOXYKINH

HHIYCTpHAJbHOTro nuTtanus. Kinaccudukanus numeBbix 100aBOK



Y4eOHble HeM: OBIAJETh 3HAHUSAMHU M MPAKTHUYECKUMU HaBbIKAMU B cdepe
NPOU3BOJICTBA MPOAYKIIMH OOIIECTBEHHOTO NUTaHUS, OOOCHOBBIBATH TPUHATHE
KOHKPETHOTO TEXHHUYECKOTO PEIICHUS MpU pa3pabOTKE HOBBIX TEXHOJOTMYECKHX
MIPOLIECCOB MPOM3BOACTBA MPOAYKIUN NUTAHUS; BEBIOMPATh TEXHUYECKUE CPENICTBA U
TEXHOJIOTUM C YYE€TOM D3KOJOTUYECKHX TMOCICACTBUN WX MpuMeHeHus. W3yuuth
OCHOBHbIe HOpMaTHBHO MpaBOBbIE aKThl MCIOJb30BAHUS MHILEBBIX J100aBOK B
IIPOU3BOJICTBE MPOLYKTOB MUTAHUS.

B pesyabTare udy4eHus TeMbl CTYACHTBI JOJIKHBI:

3HaTh: OcHOBHble HOpMaTHBHO MpaBOBbIE aKThl HMCIOJIB30BAHMS MHUIIEBBIX
100aBOK B IIPOM3BOJCTBE MPOAYKTOB uTaHus. [IpuoputeTsl B chepe mpou3BOACTBA
OpOAYKIMM  TUTaHMs,,  OCHOBHBIE  3aaud B obOjmacTH  oOecredyeHus
MIPOJIOBOJIbCTBEHHOM O€30MaCHOCTH CTpPaHbl, OOECHEYeHUs HACEJEHHsS] CTpaHBbI
OCHOBHBIMU HYTPUEHTAMH.

YMeTh NpUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TEXHOJOTMYECKUX IPOLIECCOB MPOM3BOJACTBA MPOAYKIMHM TMHUTAHUSA;, BBIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTHH C YYETOM 3KOJIOTMYECKUX IOCIEICTBHA HX
MPUMEHEHUs, COCTABJIATh HAay4HO OOOCHOBAaHHBIE PELENTYPbl MU TEXHOJOTHIO
MIPOU3BOJICTBA MPOAYKTOB O€30M1aCHOTO U 310POBOT0 MUTAHUS;

Baagers MeTolaMu aHaIM3a MPUOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKIIUU
MUTaHusA,  OOOCHOBBIBATh IMPUHATHE KOHKPETHOTO TEXHUYECKOTO PEIICHUs NpH
pa3pabOTKe HOBBIX TEXHOJOTMYECKHX IPOLIECCOB MPOU3BOJACTBA IMPOIYKIIHH
MUATaHUA.

1. TeopeTnyeckas 4yacTb

CoBpeMeHHOE TMPOM3BOJACTBO TMHUINEBBIX MPOIYKTOB MPEIyCMATPUBACT
IITUPOKOE MCITOJIH30BAHNE TTUIICBBIX JOOABOK.

Iuwesvie 0o6asku - 3T0 IPUPOJIHBIE WIM UCKYCCTBEHHBIE BEIIECTBA WA HX
COCIMHCHHMSI, CIICIIMAbHO BBOAMMBIC B IHIIEBBIE NPOAYKTHI B MPOIECCE WX
M3TOTOBJICHUS B IEJISIX NPHJIAHUS MUIIEBBIM MPOAYKTaM OMPEICICHHBIX CBOWCTB U

(MnM) coxpaHeHUs KayecTBa MUIIEBbIX MPOIYKTOB.



[Tumessie 100aBKH OOBIYHO HE YMOTPEOIAIOTCS B MUILY B KAYECTBE MHUILIEBOTO
MPOJIYKTa, @ IPEIHAMEPEHHO BBOJSTCS B HETO C LIEJIBIO COXPAHEHUS WM MPUIAHUS
NUIIEBBIM  MNPOAYKTaM  ONPEJEICHHOTO0  BHEIIHEro  BUJA, BKyca, IIBETa,
KOHCHUCTEHLIMH; YBEJIIMYEHUsI CTOMKOCTH MNPOAYKTOB K PAa3IMYHBIM BHJIaM MOPYH;
oOJieryeHus U yCKOPEHUs TEXHOJIOTHYECKUX MPOIECCOB.

B coBpeMeHHBIX YCIOBHSIX THIIEBbIE JJ00AaBKM paccMaTpHUBAIOTCA Kak
COCTaBHAs YaCTh MUIIEBOrO MPOAYKTA U BXOJAT B ONPEIEICHUE MOHATHS «ITUILIEBbIC
IPOYKTHI.

Cy1iecTByeT MHOKECTBO MOAXO0B K KilaCCU(DUKAIIMK MUIIEBBIX 100aBOK.

[lo TexHoONOrM4YecKOMY MpEAHA3HAYEHUIO BCE  MHILEBbIE  J00aBKHU
NOJIpa3AeisAtoTCs Ha 3 TPyIIbL:

e oOecrieunBarOMe HEOOXOJUMBIA BHEIIHUI BUJA U OPraHOJIEITUYECKHE
CBOMCTBa MpOJAyKTa  (YJAy4YLIUTENH  KOHCUCTEHIIMH, [HILEBbIE KpPACUTENH,
apoMaTH3aTOPhl U BKYCOBBIE BEIIECTBA);

® [IpEAOTBpPALIAIOIIME MHUKPOOHYIO WJIM OKHUCIUTEIbHYI0 NOpYYy MPOAYKTa
(KOHCEpBaHTHI - AHTUMUKPOOHBIE BEIIECTBA U AHTUOKCHIAHTHI );

® YCKOpAIOIIME M OOJieryalomume BEeJACHUE TEXHOJIOIMYECKUX IPOLIECCOB
IIPOU3BOJCTBA IHMILEBBIX IMPOAYKTOB (YCKOPUTEIM TEXHOJIOIMYECKOTO MpOoLEcca,
(uKcaTOpbl MUOTJIOOMHA, PA3PBIXJIUTENH, kKeaeoOpa3oBaTeiau, MeHoo0pa3oBaTenu u
T.J.).

OcHOBHbBIE THTHEHUYECKHE TPeOOBAHUSA K NMUIEBBIM J00aBKaM

['uruenuueckue TpeOOBaHWA K TMHUIIEBHIM J00aBKaM BKJIIOYAIOT CIICIYIOITHE
TTOJIOKCHUS:

1. ConepxaHue THUIIEBBIX J00ABOK B MHINEBOM MPOAYKIMU HE JOJDKHO
MPEBBINIATh MAKCHUMAJIBHBIX (JIOMyCTHMBIX) ypOBHEW. [lumieBbie M00aBKHM JOJIKHBI
N00aBIIATHCS B TUIIEBBIC MMPOIYKTHl B MUHUMAJIBHOM KOJTMYECTBE, HEOOXOIUMOM IS
JOCTIDKEHUST  TeXHOJIOTH4Yeckoro dddexra, HO He Oojee yCTaHOBJICHHBIX
MaKCUMaJIbHBIX YPOBHEH.

2. Jl;ist mpOW3BOJCTBA MUIIEBBIX MPOIYKTOB JOMYCKAOTCS MHUIIEBBIE JOOABKH,

HC OKa3bIBAKOIIHUC (C YUYETOM  YCTAHOBJICHHBIX peFHaMeHTOB) 110 JaHHBIM
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COBPEMEHHBIX HayYHBIX UCCJIE0OBAaHUN BPEIHOTO BO3ICUCTBUS HA XKU3Hb U 3JJ0POBHE
9eJioBeKa M OyAyIuX MOKOJECHUH.

3. Ucnonws3oBaHue  MNHUIIEBBIX  J100AaBOK  HE  JOHKHO  YXYAIIATh
OpPraHOJIENTUYECKUE CBOMCTBA MPOJIYKTOB, @ TAKXKE CHUKATh UX MHUIIEBYIO IECHHOCTh
(32 HUCKIIOUYEHHEM HEKOTOPBIX MPOAYKTOB CHEHUATBHOTO M  JIUETUYECKOIO
Ha3HAUYCHUA).

4. He pomyckaercsi MPUMEHEHHUE THUIIEBBIX A00ABOK ISl COKPBHITHS MOPYHA U
HEZJ0OPOKAYECTBEHHOCTH ChIPhSI WJIM TOTOBOIO MUIIEBOTO MPOIYKTA.

5. JlomyckaeTcsi NpUMEHEHHUE MUILIEBBIX T00AaBOK B BHJI€ TOTOBBIX KOMITO3UIUNA
- MHOTOKOMITOHEHTHBIX cMecel (KOMILIEKCHBIE MUIIEBbIE JOOABKH).

6. JlJist pO3HUYHOM MPOJAXKU HMCIOJIB3YETCS TOJBKO ONPEACIICHHBIN MEPEYEHb
MUILEBBIX JOOABOK.

7. HoBble BUBI MUILIEBBIX JOOABOK, HE PErJIaMEHTUPOBAHHBIC NEUCTBYIOIIUMHU
CAaHUTAPHBIMHU MPABUJIAMU, PA3PEUIAIOTCS B YCTAHOBICHHOM IMOPSIKE.

8. IluiieBbie TPOIYKTHI, B KOTOPHIEC MOCTYNAIOT MUIIEBbIC JOOABKHU C ChIPhEM
uiK nosrydadbpukaTaMu (BTOPHUYHOE MOCTYIJICHUE), TODKHBI OTBEYaTh TPEOOBAHUSM,
YCTAHOBJICHHBIM [IJI1 TOTOBOTO MPOAYKTa (YUUTHIBAETCS CyMMapHOE€ KOJUYECTBO
MUIIEBOI T00aBKHU U3 BCEX UCTOYHUKOB MOCTYTUICHUS ).

9. Hns mumieBsix 100aBOK, KOTOpPBIE HE TMPEICTABISIOT OMACHOCTH JUIS
3I0POBbSI 4YEJIOBEKa M HW30BITOYHOE KOJUYECTBO KOTOPBIX MOXKET MPUBECTU K
TEXHUYECKON Mopue MPOAYKTa, MAKCUMAIIbHbIH YPOBEHb WX BHECEHUS B MUIIEBHIC
MPOAYKTBI JOJIKEH OMNPENesThCS TEXHOJOTHYECKUMU HHCTPYKIUSMH («COTJIACHO
TN»).

VKkazaHHO€ TMpaBWIO HE MPUMEHUMO K  CIEAYIOIUM  IPOIYyKTaM:
HeoOpabOTaHHBIC THUILEBBIC MPOAYKTHI; MEJ; BHHA, HEIMYJbIMPOBAHHBIC Macjia U
KUPHl  KUBOTHOTO W  PACTUTEIBHOIO  MPOUCXOXKJCHHS; Macilo KOPOBBE;
MaCTEepPU30BAHHBIC U CTEPUIIN30BAHHBIE MOJIOKO U CIMBKU; IPUPOIHBIE MUHEPAIbHBIC
BOJbI, Koe (KpomMe pacTBOPUMOTO apOMAaTHU3UPOBAHHOIO) M SKCTPAKTHI Kode;
HEAapOMAaTHU3UPOBAHHBIM JUCTOBOM Yal; caxapa,; MaKapOHHbBIC M3JENNs; HATypaJIbHas

HEapoOMaTU3UPOBAHHAS MaxTa (KpOMe CTEPUIM30BAHHOMN ).
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10. I3mMeHeHne TEXHOJIOTHH MPOU3BOJICTBA U pacimupeHne chepbl MPUMEHCHUS
paHee pa3perIeHHON MUIIEBOM JOOABKH OCYIIECTBISETCS MPU HAJIUYWU CAaHUTAPHO-
AIUIEMHOJIOTHYECKOTO 3aKIFOUEHUS.

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

12. He momyckaercsi oOpaboTka MyKH, MpEeAHA3HAYECHHOW IS PO3HUYHOU
OPOJAXKH, YIYUIIUTEIIMU MYKH U XJie0a.

13. He pomyckaercss HCHOJIB30BaHUE TMOJICIACTUTENECA B MPOU3BOJICTBE
MPOAYKTOB JIETCKOTO MUTAHUSI, 32 UCKIIOUCHHEM CHEIUaTu3UPOBAHHBIX MPOIYKTOB
JUTSL IeTel, CTpaJlalolIuX caXxapHbIM T1Ua0eTOM.

14. IloxcmacTuTenu NPUMEHSIOTCS B MHIIEBBIX NPOAYKTAX CO CHHKEHHOU
DHEPreTUYECKOM I1eHHOCThI0 (He MeHee dYemM Ha 30 % 1o cpaBHEHHIO C
TPAJAUIIMOHHON pEIEenTypoil) W B CHEUUATBHBIX JUETUYECKUX MPOJYKTaX,
MpeHAa3HAYCHHBIX IS JIMI, KOTOPbIM PEKOMEHAYETCSI OIrpaHUYMBATh MOTPEOJICHHE
caxapa Mo MeAUIMHCKUM ToKa3aHusAM. HopmaTuBHas M TEXHUYECKasl TOKYMEHTAlUs
U PELENTYpPhI 7151 TAKUX MPOIYKTOB COrTACOBBIBAIOTCSI B YCTAHOBJICHHOM MOPSJIKE.

Clwmas 2021 1o 3lasrycra 2022 — 5OKCHEPUMEHT IO MAapKUPOBKE
OMOJIOTUYECKH AaKTUBHBIX [100aBOK K muile. B xome dSKCHepuMeHTa MapKUpPYIOT
BUTaMUHBI, CMECH MUHEPAJIbHBIX BEIIECTB JJIsI JOMOJHEHUS K MUTAHUIO, PHIOUH KUP,
KEJATHH W €ro MPOU3BOJAHBIC, MACTHIKH OT OOJU B TOpJie, TaOJNETKH OT Kaluis
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,
apoOMaTU3aTOPOB M TEXHOJIOTHYECKUX 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 ['OCT P 51074-2003 «IIpoayktsl nuiessie. Undopmanus 11 noTpedUTens.
OO6mme TpedoBaHU.
e CanlluH 2.3/2.4.3590 - 20 CanuTapHO - 3MHUIEMUOJIOTHYECKUE TPeOOBaHUS K

OpraHu3anuuun O6HI€CTB€HHOFO ITUTaHUA HACCIICHH .

2. 3ananus Aas padoThl HA 3AHATUH

1. CtyneHTbl M3y4aroT TpeOOBaHUS HOPMATHUBHBIX JIOKYMEHTOB K HCIOJIb30BAaHUIO

NUIIEBBIX J100aBOK B MPOU3BOJCTBE MPOAYKTOB mNuTaHusA. I[Ipu sToM cryneHTam

00s3aTeIbHO HEOOXOAMMO OTMETUTH CIEAYIOLINE y310BbIE MOMEHTHI:

e 00mIMe moJIoXKeHus u oo1acts npuMeneHuss HT/J;

® TUTMEHUYECKHE TpeOOBaHUS MO NPUMEHEHUIO MUIIEBBIX 100aBOK;

® [MIIEBbIE JTOOABKM M BCIIOMOraTelIbHbIE CPEACTBA, HEOKA3bIBAIOLIUE (C y4ETOM
YCTAaHOBJICHHBIX  PETJIAMEHTOB) IO  JIaHHBIM  COBPEMEHHBIX  Hay4YHBIX
UCCJIEIOBAHUA BPEIHOIO BO3JCHCTBHUS HA JKU3Hb W 3J0POBbE YEIOBEKA U
OyIyIIUX TOKOJICHUH;

® TMHUIIEBbIE T00aBKU, pa3pelICHHbIE JJIs1 PO3HUYHON MPOJaxXH;

® TUTMEHUYECKHE PErJIaMEHThl MPUMEHEHUS MULIEBBIX J00ABOK MPHU MPOU3BOJCTBE

IIPOJYKTOB AETCKOTO MUTAHUS.

2. Crymentam pazparor konun ['OCTP 51014-2003. Taxxke mnpennaraercs

O3HAKOMHTHCSI €O CTPYKTYpOM JIaHHOTOrO0 CyJAapCTBEHHOro crangapra. llpum

KOHCIIEKTUPOBAHWU  JIOTIOJIHUTEIBHO HEOOXOIMMO OOpaTuTh BHHMAaHHUE Ha

clenyrouiee:

e 00JjacTh MPUMEHEHUSI CTAaHAAPTA;

® TEPMUHBI U OTIPECIICHUS;

e 00mMe TpeOboBaHUs K COJEpKaHUIO MHPOpMAIMU JJIs1 TOTPEOUTENIs, B TOM YHCIIC
0COOEHHOCTH YKa3aHUsl Ha MapKUPOBKE COCTaBa MPOJIYKTA;

e miepeyeHb HMH(OpPMAIMKM, BBHIHOCHMOM Ha YNaKOBKY apoOMaTHU3aTOpoOB U

MTUTIEBHIXTI00ABOK.

3. CTyneHTbl M3y4yalOT OCHOBHBIE KJIACChl MHUIIEBBIX JA00AaBOK MCHOJb3Ys

MaTcpural HpI/IJ'IO)KeHI/Iﬁ K MCTOANYCCKOMY YKAa3aHUIO.
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3. KoHTpOJIbHBIE BONPOCHI

1.

6
7
8.
9

Crpykrypa TP TC 029/2012 TpeboBanus 0€30MacHOCTH MHUILIEBHIX H00aBOK,
apoMaTU3aTOPOB M TEXHOJIOTMYECKUX BCIIOMOTaTENbHBIX CPE/ICTB

Crpykrypa Texnuueckuii pernmameHT TamoxkenHoro coroza TP TC 021/2011 O
0€30MacCHOCTH MUIIEBON MPOAYKIINH

OCHOBHbBIE TMOJIO)KEHHUS TUTHEHMYECKUX TpeOOBaHUI MO NPUMEHEHHUIO
MULIEBBIX TOOABOK.

OyHKIMOHANBHBIE  KJIACChl ~ IUINEBBIX  J00aBOK, pPa3pelICHHBIX IpH
MIPOM3BOJICTBE MPOAYKTOB AETCKOTO MTUTAHMS.

Oco0OeHHOCTH MapKUpPOBKH TPOJIOBOJILCTBEHHBIX TOBAapOB, COICPIKAIIUX
NUILEBbIE 100ABKU.

OTHOCATCS ¥ MUIIEBBIE JOOABKH K MUIIEBHIM BEIIECTBAM.

B yem nenp npuMeHeHus MUILEBbIX J0OABOK.

TexHonornyeckoe npeaHa3HauYeHUE MUILEBBIX J00ABOK.

KakuMm opranom perinamMeHTHUpyeTCsl IPUMEHEHUE MUIIEBBIX JOOABOK.

10.Yto o3navaet nutepa «E» u uudpoBoit HoMep, MPUCBOCHHBIE MUIIEBHIM

100aBKaM.

11.TTumeBbie 100aBKH, pa3pelIeHHbIC Ha TeppuTopun PO.

12.ITumeBbie 100aBKHU, 3anpelieHHbIC Ha TeppuTopun PD.

4. 3aganue 1J151 CAMOCTOATEILHOM PadoThI

[lo wHAMBUAYyaTbHOMY 3aJlaHUI0 TOJATOTOBUTH pedeparbl W TPE3eHTAIUU

TBOPYECCKHX ITPOCKTOB.

e [lumesbie 70OABKM U MPOOBOJILCTBEHHOM Oe3omacHOCTH Poccuu.
e HopmatuBHO T1IpaBOBBIC aKThl 00ECICUYCHHUS IPOJAOBOJIHLCTBEHHOU

0€30MacHOCTH CTPAHBI.

3aoanusn 0na 00nOAHUMENbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:

o [lumespie 7OOABKU B IPOU3BOJICTBE 3aPYOCHKHBIX TPOTYKTOB MUTAHUS
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JlabopaTopHasi pa6ora Ne 2

Tema 3anaTusa: [Iumesbie 100aBKH B 001ecTBeHHOM nmuTtanuu. [Iumesnie

KpacuTeJin. IToxa3aTenn 0e30MaCHOCTH. MeTOIlbI Hcciaea0BaHuAd.

Y4yeOHble WeJMH: HU3YYUTh CBOMCTBA MPUPOJHOTO MUTMEHTa OCETaHWHA;
(bakTOphl, BIUSIOMIMEC COXPAHHOCTh JAHHOTO THTMEHTA. O3HaKOMHTBCSL C
OCHOBHBIMU TpPEOOBaHUSIMH K MCIOJIB30BAHUIO KpacUTENed MpU MPOU3BOJICTBE
MPOAYKTOB NMUTAHMUS.

B pe3ysbTrare u3yuyeHUs TeMbI CTYI€HTHI JOJKHbI:

3HaTh: CBOICTBA MPHUPOJHOTO TMHUTMEHTA OeTaHWHA; (AKTOPbI, BIUSIONINE
COXPAHHOCTh JJAHHOTO NMUrMeHTa. [IpuoputeTsl B cdepe mpou3BOJACTBA MPOIYKIIMU
MATaHUA.

YMeTh NpUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TEXHOJIOTUYECKUX TMPOIECCOB IMPOU3BOJACTBA MPOAYKIMHM THUTaHUS, BbIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTUH C YYETOM JKOJOTUYECKUX IMOCIEACTBHI HX
MPUMEHEHUS, COCTaBISATh HAYYHO OOOCHOBAHHBIE pEUENTYPbl M TEXHOJOTHIO
MPOU3BOJICTBA MPOAYKTOB O€30MACHOTO U 3JI0POBOTO IMUTAHMUS;

Baaners MerogamMu aHanmu3a MPUOPUTETOB B cdepe MPOU3BOACTBA MPOAYKIIMH
MUTaHUS,  OOOCHOBBIBATh MPUHSITHE KOHKPETHOIO TEXHUYECKOTO PEHICHUS MpHU
pa3pabOTKe HOBBIX TEXHOJOTHYECKUX TMPOIECCOB MPOU3BOACTBA MPOAYKIIHH
MUTAHUSL.

1. TeopeTnyeckas 4acThb

1.1. XapakTepucTuka u Kjiaccu(pukanus NUIEeBbIX KpacuTeaen

Cpenu BelleCcTB, OMNPEACTSAIONIMX BHEIIHUM BHJI TMHUILEBBIX MPOJIYKTOB,
BAKHEUIIIEE MECTO MPUHAJIEKUT KPACUTEIISIM.

[TuieBbie KPaCUTENHN BHOCATCS B IPOIAYKTHI C LEIbIO:

- BOCCTaHOBJICHMSI MNPUPOJHOW OKpPAaCKH, YTPAUYEHHOM B  IMPOLECCE

IIPOM3BOJICTBA U (WJIU) XpaHEHUS,
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- 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, O0OJIAAIOIIMEe BTOPUYHBIM KpacsauuM dddexkTom
(bpyKTOBBIEC U OBOIIHBIC COKHM WJIM IIOpe, Kode, Kakao, madpaH, marnpuka u JIpyrue
MULIEBBIE NPOAYKTHI);

- KpacuTeiau, MPUMEHSEeMbIC IS OKpallMBaHUS 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 IHINEBBIX J00ABOK, apOMaTH3aTOPOB U

TCXHOJIOTHUYCCKUX BCIIOMOI'aTCIbHBIX CPEACTB

Hamypanshnuie (npupoonsle) Kpacumenu - Kpacsilye BEIIECTBA, BbIACICHHbBIC
U3 MPUPOJIHBIX UCTOYHUKOB (PACTUTENBHBIX WIH KUBOTHBIX).

MHTepec K HaTypaJbHBIM NHUIIEBBIM KpPACHUTENSIM B IIOCIEIHEE BpEMS
3HAUUTEIBHO BO3pPOC, MOCKOJIBKY B HHUX COJAEpX AaTcsi OWOJOTMYECKH AKTUBHBIE,
BKYCOBBIE M apOMaTHUYECKHE BEUIECTBA, MPUAAIOIIUE MPOAYKTAM HE TOJIBKO
MPUBJIEKATEIbHBIM BUA, HO M €CTECTBEHHBIM apomaT, BKYC U JOINOJHHUTEIbHYIO
MULIEBYIO IEHHOCTb.

W3 npupoaHbIX KpacuTenei, NpUAAIX KPACHYI0, OPAHKEBYIO MU JKEITYIO
OKpacKy, d4aile 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 KpacuTenssM OTHOCST aHTOIMAaHbI, 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
NpEeUMyIEeCTBAMH, T.K. OHM 0oJiee 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/IPA3IEISAIOTCS Ha KJIACCHI:

- azokpacutenu: TtaptpasuH (E102), sxentwiii «comneunsrit 3akat» (E110),
kapmyasuH (E122), nynnossiit (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);

- UHAUTOUIHBIC: HHAUToKapMuH (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) - Oenbrii. U3 metamnoB mnpumensitorcs takxe 301010 (E175) u cepebpo
(E174).

1.2. 'uruennveckue TpeOGOBaHNUS K NPUMEHEHHUIO MNIIEBbIX KpacuTeJieil

[logkpamBaHue TMHUILNEBBIX MPOAYKTOB MOXKET OCYHIECTBIISITRCA  Kak
OTIETBHBIMU  KPACHUTEIIIMH, TaK W KOMOWHUPOBAaHHBIMH  (CMEIIAHHBIMH),

COCTOAIIMMU U3 IBYX U Ooiee KpaCHTCHCﬁ.
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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, quub, peida, pakooOpa3Hble, MOJUIFOCKH LEJIbHBIE WIIN KYCKOM HJTU
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

Crnennu 1 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
OeTaJlanHOB.

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 00pabOTKH OOYCJIOBJIEHO 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
MEHEe WHTCHCHUBHOH, a TaKXe MOXeT Mpuobdperath OypoBarblii 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.

[Tox neficTBueM BOJBI W HATrpeBaHUS MPOUCXOAUT THAPOJIM3 OETaHWHA TIO
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
[IUTMEHTa MOKET JocTUraTth 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 pa3pylIaeTcs 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 Takoi CBEKJIbI MEHEE UHTCHCUBHASL.

UccnenoBanue BausHusi pH cpenbl B npenenax ot 6,2 1o 4,8 Ha CTENEHb
paspyiieHusi OeTaHWHa MMOKa3ai0, YTO MEHbIIE BCEro ero paspymaercs 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, OpPraHUYeCKUM KucjaoTaM (YKCyCHOM, OCH30MHON),
MUIIEBON coje (pa3phIXJIUTENh B KyJIHMHAPHH), K CyIb(pUTaM (IIBETOPETYIUPYIOIINE

arcHTHI).

19



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

Qoopyooeanue

1. Bogsinas Oans
2. DAEKTPOIUIUTKA
3. lIratus
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 mpob6 (20 cm®) mposomsaT 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
Peakmuegoi:
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

IMopsiiok BbINOJIHEHUS PA0OTHI
K 300 cm® pacTBOpa KpacuTess CTONOBOM CBEKIIBI MPpUIMBaiOT 20 cM® yKCyCHOM
KHCJIOTBI M CTaBAT HAa KHIIIYIO BOASHYIO OaHiO Ha 45 muHyT. OTOOp Tpo0 Is

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. Boanslii pacTBop OeTaHUHA

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

Oobopyoosanue:

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

B xoHI1e omnbITa mocTpouth rpaduk, CAEIaTh BHIBOIBI.

Onoim 3. /leiicmeue cynohumoe na y6emHuocms pacmeopa CmoJi080Il C6EKbl.
Peaxkmueguoi:
1. Boanslid pacTBOp KpacHUTENsl 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 6etanuna npuiausaioT 30 cm® cynbgura
HATpUs M CTaBAT B KUILAILYIO OaHio Ha 45 muHyT. OTOOp Mpo0 M 3amep IIIOTHOCTH
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 KOpHeni0006

HartypanbHbie KpacuTenu BBIACISIOT (PU3UUYECKHUMH CIIOCO0aMH (IKCTpaKIIUS,
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 moTpeOuTes mpeICcTaBlIsSioT
B-kapoTWH U O€TaHWH, KOTOpble MPHUAAIOT MPOIAYKTY Oojee MpUBICKATEIbHBIA U
€CTECTBEHHBIN BUJ. [[BEeTOBOI CriekTp -KapOTHHA BapbUPYETCSI OT CBETIO->KEITOTO
710 OpaHXXeBOro, OETaHHHA - OT PO30BOTO JJO BUILTHEBOTO.

MeTtoauka 3kcnepuMenTa: KycCoukn 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.

[Tomy4eHHBIHM SKCTPAKT pas3yielTe B TPU MPOOUPKH, 3aT€M J100aBbTE HECKOJIBKO
Kamenb BemecTB: B nepByr — 10% pactBop comstHON KucioTel, BTopyro — 10%
pacTBOp THUAPOKCUIA HaTpus, TpeThio — 1% pacTBop mnepmaHraHara Kajus.
[TpoOupku BCTPAXHUTE U OTMETHTE U3MEHEHUSI.

Habmronenus:

BriBoObI:

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

@D1aBOHOUIBI PA3TMYAIOTCS 1O CTEMEHW OKHMCIICHHOCTH WJIM HACHIIICHHOCTH

TeTePOIUKINYECKOTO (hparMeHTa, Yrcjia ¥ B3aUMHBIM TIOJIOKEHUEM THUIAPOKCHIIBHBIX

TPYIII, CPEU KOTOPBIX ¢h1asononbl, (h1aeononsl U (h1agoHsl TIPU BOCCTAHOBJIECHUU
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Maromcm B IPUCYTCTBUU COJITHOM KHCJIOTHI Jal0T KpaCHOC WJIM OPaHKCBO-KPACHOC

OKpallIMBaHUE, 00YyCIOBICHHOE 00pa30BaHUEM aHTOIIMAHUIUHOB.

XUMHU3M:
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o &
o 2 8
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Metoauka »3kcnepuMenTa: B mnpoOupky mpuiauMBalOT 2 MJ  pacTBoOpa
(baBoHOMIOB (HACTOM 3€JICHOTO Yas, PyTHH, KBEPLUETUH W Ap.) N00aBisioT 5-7
Kareiab COJITHOW KHUCJIOTHI M HEOOJIbIIOE KOJIMYECTBO MAarHusi B BHUJI€ ONMUJIOK (WM
OJIHy TpaHyJy IIMHKa), 3aTE€M HarpeTh pacTBOp, uepe3 3-5 MUHYT HaOII0IaI0T
okpamuBaHue. [lonydeHHBIH pacTBOp OTIEWUTE B JPYryr0 MNPoOOUPKY U J00aBbTE
HeCKOJbKO Kanenab 10% pacTBopa ruApoKCHIa HATPUS 10 U3MEHEHUS OKPACKHU.

Ha6nronenus:

BriBonsr:

Onvim Ne 6. Bzaumooeiicmeue (h1a6oHoU008 ¢ CONAMU MEMATI08

®naBoHOUABI TIPU PACTBOPEHUM B IKECTKOM BOAE B3aAUMOJCHUCTBYIOT C
KaTHOHAMU METAJJIOB (3KeJsie3a, Kajbllds, MarHus U Jp.), MPU 3TOM 0O0pa3zyroTcs
Pa3IUYHO OKpAIICHHbIE OCAJAKU. Tak, MpU B3aWMMOJEHCTBUU C aI€TaTOM CBUHIIA
(dbaBoHOMIBI 00Pa3yIOT OCAJKH, OKPAIIEHHBIE B JKEJITO-OPAHKEBBIN, KPACHBIA WIIH
CHUHMUU 1IBET.

XUMU3M:

OH ] H 1
| (CH OO Ph

| -+ 2 CH OO H
H — H p—

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
Kakue nurmeHThl 00ecieunBatoT 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 yCTOMUNB?
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 NPOAYKTOB MUTAHMUS.
e HopmatuBHO mpaBoBbIe aKThl oOOecleueHUss  Oe30MacCHOCTH HOBBIX
BUJIOB TTUIIICBOM MPOTYKIIHH.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcnonb30oBaHWe KpacuTesned B IPOU3BOACTBE MNPOJYKTOB JETCKOTO,

JTUETUIECKOTO, JIEYEOHO — MPODUIAKTHUECKOTO MTUTAHMUS.

JlabopaTopHas padora Ne 3

Tema: [InmeBnie 100aBKH B 0011ecTBeHHOM nmuTanuu. UccienoBanmne neicTBusa
nBeToperyaupywimux pearenroB. [loka3zarenn 6e3omacHocT. MeToabl

HCCJIeaJ0BaHUA.
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Y4deOHble HeJU: OBJIAACTh 3HAHUSAMHU M NPAKTUUYECKUMH HaBbIKAMU B
cdepe Mpou3BOJCTBA MPOAYKIMUA MUTAHHS, 0OOCHOBBIBATh MPUHATHE KOHKPETHOTO
TEXHUYECKOTO pelIeHUs] MpU pa3pabOTKE HOBBIX TEXHOJOTUYECKUX MPOIECCOB
MIPOU3BOICTBA NPOAYKIMU MUTAHUS; BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTUU
C YY4E€TOM D3KOJIOTMUYECKHX TMOCIEACTBUN HX MpUMeHeHus. M3yuuth aeiicTBue u
CBOMCTBA IIBETOPETYIUPYIOLTUX.

B pe3ysabTare u3yuyeHHUs TeMbI CTYI€HTHI J10JKHbI:

3uate: [IpuoputeTsl B cepe mpor3BOACTBA MPOAYKIIMHA MUTAHUS, OCHOBHbBIE
3ajayd B oOsiacTh oOecreyeHusi MNPOAOBOJBLCTBEHHONW O€30MaCHOCTU CTpaHBbI,
oOecreueHuns HaceJIeHUs! CTPaHbl OCHOBHBIMU HYTPUEHTAMH.

YMeTh NpUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TEXHOJIOTHYECKUX TMPOLECCOB MPOU3BOJCTBA MNPOAYKIMU IHUTAHHS; BBIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTHH C YYETOM 3KOJIOTMYECKUX IOCIEICTBHUA HX
MPUMEHEHUs, COCTaBJIATh HAy4HO OOOCHOBaHHBIE PEUENTYPhl MU TEXHOJOTHUIO
MIPOU3BOICTBA MPOAYKTOB O€30MMACHOTO U 3I0POBOTO MUTAHMS;

Baangers MeTolaMu aHaIM3a MPUOPUTETOB B chepe Mporu3BOACTBA MPOAYKITUU
MUTaHUs,  OOOCHOBBIBATh MPUHSITUE KOHKPETHOTO TEXHUYECKOTO PEUICHUS MpH
pa3pabOTKE HOBBIX TEXHOJOTMYECKHX IPOLIECCOB IMPOU3BOJACTBA MPOIYKIUH

IINTaHUs.

1. TeopeTnueckas 4acThb

1.1 O0pa3oBaHue HOBbIX OKPAIIEHHBIX BeLIECTB NMPHU 00padoTKe MPOAYKTOB

[Ipu olieHKE KauecTBa MUIIEBBIX MPOAYKTOB OJHUM M3 BAXKHBIX MOKa3aTeeu
SBJIgeTCSI MX IBET. MX CIOXHBIM XMMHUYECKHM COCTaB, HaJIW4UE 3HAYUTEIHHOIO
KOJINYECTBa JIAOWJIBHBIX COEIWHEHHN MOTYT BBI3BaTh H3MEHEHUE [IBeTa Ha
Pa3IMYHBIX CTAAUSAX TEXHOJOTUUYECKOIO MpOolecca, MPUYeM, OJHU MPOITYKThI TEPSIOT
WJIM U3MEHSIOT IPUPOTHYIO OKPACKY, APYTHE, HA000POT, MPUOOPETAIOT HOBYIO.

N3ydenune npuurH U MeXaHU3Ma 3TUX MHOTOOOpa3HBIX U CIOKHBIX SBJICHUH,

HMCHOIIUX MCECTO IIpHU TEXHOJOTHYECKOM 06pa60TKe IMUOICBLIX ITPOAYKTOB, HAacT
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BO3MOYKHOCTh BBIOOpA ONTHUMAIBHBIX PEKUMOB TEXHOJIOTHYECKUX IPOIECCOB H
MPEAOTBpAIICHUST psila  HEKEJIATSIbHBIX  SBJICHUHM, BBI3BIBAIONIUX CHIDKCHHE
MUIIEBOU 1IEHHOCTH.

B mpouecce TexHomornueckoi oOpaOOTKM Ha TOBEPXHOCTH MPOAYKTOB
(kamycThl, kapTodens, s0jokax, rpubax) MOSBISETCS HOBas OKpacka (po3oBasd,
¢duoneroBasi, CHHEBAaTO-depHas, Oypas, 4YepHas U 3eJCHOBATO-YepHasi), KOTOpas
00yCIIOBJIEHa U3MEHEHUEM MOJTU(PEHOIBHBIX COCTUHEHH.

[losiBneHue OKpalIeHHBIX BEIIECTB MPH KyJIMHapHOW MEXaHU4YeCKOU
00pabOTKE HEKOTOPBIX MPOAYKTOB SIBIIAETCS PE3yNbTaTOM (HEPMEHTATUBHOIO
OKHCJICHUSI TUPO3WHA U TOTU(PEHOIBHBIX COSTMHEHUH.

C TexHOJOTUYECKOW TOYKH 3pEHHUS HMHTEpEC MPEACTABISIOT UX PpEaKIuu
(hepMEHTATUBHOTO OKUCJICHUS, IPUBOIAIINE K IOTEMHEHUIO PACTUTEIHHBIX TKAHEH.

[Ipu ompeneneHHBIX YCIOBUSIX B (DEHOJBHBIX COEIUHEHUSX MPOUCXOJUT U
He(epMEHTAaTUBHOE OKHCIIeHHEe. VX coeaMHEeHHs ¢ MOHaMH METAJIOB, OCOOEHHO
’Kelle3a U 0JI0BA, BHI3BIBAIOT CYIIIECTBEHHOE N3MEHEHHUE 1[BETA.

depMeHTaTUBHOE MOOYpEHHUE SBISETCS MPUYMHOW HAKOTUICHHS] XMMHYECKUX
BEIIECTB, OKPAIIEHHBIX B Pa3jMUYHbIC [[BETA — OT PO30BOTO 10 KOPHYHEBOTO U CHHE-
yepHoro. B pesynprare 3TOro yxyamiaercs BHEUIHWUW BUJ THUIIEBOTO MPOAYKTA,
MOHMKAETCS €r0 OMOJIOTUYeCKasi IIEHHOCTb.

depMeHTaTHBHOE TOOYpEHUE — MPOIIECC, MPOTEKAIOIINI BO MHOTHX IJI0JaX U
OBOIIAX TIPH Hape3e, OUYMCTKE, NpH 3a00JIEBaHUM U TIOCIE€ MEXaHUYECKHUX
noBpexacHud. [IJig ero mpoTekaHus HeoOXoANMMO Hanwuue (epMmeHTa, cydcTpara u
KHCIIOposia Bo3ayxa. Peakius moOypeHHs TMpOTEKaeT OYEeHb WHTEHCUBHO W
BBIPAXKAETCS B OKUCICHUU HEKOTOPHIX (DEHOJBHBIX COCAMHEHUHN JI0 O-XWHOHOB, a
3aTeM - JI0 MEJaHWHOB (TEMHOOKPAIIICHHBIX BEIIECTB).

B ¢depmenTtatuBHOM TOOYpeHHHM TNPUHUMAIOT YydYacTHe crenuduaeckue
dbepMeHTBI:  MOIMGMEHONOKCHIa3bl, (eHoma3bl, o-audeHonasbl, OKCUTCHA3HI,

IIEPOKCHa3a, KaTrajaasa.
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OtnenbHBle copTa Kaptodens o00J1agaloT HEOJMHAKOBOW CKIOHHOCTBHIO 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 OTHCJNECHBbl OT IMTOIUIa3Mbl, coJiepKamied (epMeHThI, TOHOIIACThL. Yepes
TOHOIUIACTHl B LMTOIUIA3MYy IOCTYMAaeT CTPOr0 OrPAaHUYEHHOE KOJUYECTBO
moeHOJIOB, PACCUYNTAHHOE HA TOT (PEPMEHTHBIN amnmapar, KOTOPHIH HMEETCS B
uTOoIIa3Me. B 3TOM cityyae OHU OKHCIISIOTCS 10 YTIIEKHUCIIOro ra3a U BOoJbl, a 4acThb
MIPOMEKYTOUHBIX TPOIYKTOB WX OKHCJICHHS BOCCTAHABIMBACTCS C TIOMOIIBIO
COOTBETCTBYIOIINX (EPMEHTOB (JIETUAPOTEHAa3) [0 UCXOAHBIX MPOAYKTOB, B
pe3ysbTaTe Yero MOTEMHEHHUsI TKAaHU HE TIPOUCXOUT.

[Ipn TOBpEKIECHUU KIETOK, YTO HMMEET MECTO IPH OYUCTKE W Hape3Ke
KapTodens, U3MEHSETCS BHYTPUKIETOYHOE JaBJICHHE, TOHOIUIACT pa3phIBACTCS U
noyu@eHobl  TOMNaalT B IUTOIUIA3My, TJ€ MU TOJIBEpraloTcsi HeoOpaTUMOMY
(hepMEHTaTUBHOMY OKUCIICHHIO JJO 00pa30BaHUsI MEJIAHUHOB.

OOpa3oBaHue TaKUX OKpPAIICHHBIX BEHIECTB MPU XPAHEHUU OYHIIEHHOTO
KapToessi MOXKET MPOUCXOJUTh U B pe3ysibTaTe OKUCICHUS MOIU(EHOIOKCUIa30M
JPYroro BemecTBa (PeHOJBHOTO XapaKTepa — XJIOPOTE€HOBOW KUCIIOTHI.

VYcTaHOBJIEHO, YTO XHHOHBI, OOpPa30BaBIIMECS W3 XJIOPOTEHOBOM KHUCIOTHI,
CIIOCOOHBI ~ COCJIMHATBCA C AMHUHOKUCIOTaMM, OelkaMu U 00pa30oBHIBATH
TEMHOOKpAIICHHbIC COSTMHEHHS], TEMHEE, YeM COOCTBEHHBIE TTPOTYKThI OKHCIICHHUS.

OxwuciieHne MoMMGEHONBHBIX BEIIECTB W 00pa30BaHHE TEMHOOKPAIICHHBIX
COCTMHCHHUI MOKET MPOUCXOAUTH U 03 ydacTus (PepMEHTOB O] ACHCTBHEM MOHOB
METaJUIOB, KOPPO3HH METAIITUIECKOM TapHhl.

Jist  mpenoxpaHEHWS OYHWIICHHBIX TUIOAOB M OBOIICH OT ITOTEMHEHUS
MPUMEHSIOTCSI CITOCOOBI, OCHOBAHHBIE HA MHAKTHUBAIMKM (HEPMEHTOB U OTPAHUYCHUU
J0CTyTIa KUCIIOPOa.

[TockonbKy monMGEeHOIbl KUCIOPOIOM BO3ayXa 0€3 moMoiu GepMEeHTOB HE
OKHUCJISIOTCS, JUIsl ~ TPEJOTBPAICHUS TMpolecca TMOTEMHEHUS  HEeOOXOIMMO

OKHUCIUTENbHbIE (DEPMEHTHI HHAKTUBUPOBATh. Cr1ocOObI MHAKTUBAIIMU (PEPMEHTOB:
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e JIns monugeHONIOKCHAa3bl CUIIbHBIMA UHTUOUTOPAMU SIBIISIFOTCSI OCH301HAas, P-
THIPOOKCUOEH30MHAs, P-aMUHOOECH301HAsL KUCIIOTHI.

e Tuonbl, HapUMep HUUCTEUHBI U APYTHMEe aMUHOKHUCIIOTHI, KOTOpPBIE COJEp KAt
cepy, MHTHOUPYIOT HEKOTOpble (epMEHTATUBHBIE MPOIECCHl Ojarojapsi CBOUM
BOCCTAaHOBUTEIHHBIM CBOMCTBAM.

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

o [Ipu morpyxennnu xaprodens Ha 10 — 15 mmuyr B 0,3 % pactBop HCI
yMeHbInaeTcs: PH moBepXHOCTHOTO CJI0S U CO3AAI0TCS HEOIaronpusTHBIE YCIOBUS
11 JEHUCTBUS OKUCTUTENBHBIX (DEPMEHTOB.

e VYrHeraromiee jaerictBue Ha gepMeHThl okasbiBacT NaCl, ucrmonb3yrorcs 2 %-
HbIE pacTBOPBI — HO METO MATO3(P(HEKTUBEH.
e XOpOUIMM BOCCTAHOBMUTEJEM SIBISETCA CEPHUCTBIM aHTHIPHJ, OO0JIaJar0LIHil
CHIOCOOHOCTBIO TMOHM)XAaTh AKTUBHOCTb ()EPMEHTOB TEM CHJIBHEE, YEM HUKE
TEMIIEpaTypa CPeIbl U YeM BBIIIEC KOHIIEHTPAIMS B HEM CEPHUCTOTO aHTUIPU/IA.
Ha stom ocHoBan mpuem cynbpurammu 1 %-apiMm pactBopoM NaHSO3z wnm
Na;S;0s5 (mupocynbdura Na). I[IpomomKuTensHOCTh CydbpUTAMu 5 MUHYT C

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

0,002%.

1.2 I{BeTOoperyaupyoniue MaTepuasbl

K HUM OTHOCSTCS COeTMHEHMsI, U3MEHSIONTNE OKPACKY MPOIYKTa B PE3YJIbTATE
B3aUMOJICHCTBHS C KOMIIOHCHTAMH THIIIEBOTO CHIPhS M TOTOBBIX ITPOTYKTOB.

Cpenn HUX HEOOXOIUMO OTMETHUTH OTOCIHMBAIOIINE BEIIECTBA — J0OABKH,
paspyliapIire MPUPOIHBIC MMUTMEHTHI WM OKpPAIICHHBIE TPOAYKTBI, KOTOPHIC
00pa3yroTcs Mpy MOJTYICHUH MHUIIEBBIX TTPOYKTOB.

Juokcuo cepvt — SO,, (E 220) Onaromaps cmocOOHOCTH COSIUHSATBHCSA C
KHCJIOPOJIOM JTUOKCHJ CEephl  NPHMEHSETCS KaK KOHCEPBHUPYIOIIEE CPEACTBO IS

HEKOTOPBIX TMHILEBBIX MPOAYKTOB M HamuTkoB. B mpucyrctBum SO,  myurmie
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COXPaHSIOTCS COCTUHEHUS, OTBETCTBEHHBIE 3a IBET M BKYC CYHIEHBIX OBOIICH U
bpyKTOB, GPYKTOBBIX COKOB.

CynbduTanuio TpUMEHSIOT IS NPeyNpeKIeHUSI TOTEMHEHUS PACTUTENbHBIX
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 e€ comeit
ABJISIIOTCS. ~ CWJIBHBIMH ~ BOCCTAHOBHUTENISIMH, HWHAKTUBUPYIOT  OKHCIIUTEIbHBIC
(dbepMEHTBI M TEM CaMbIM TOPMO3AT TMPOIECCH (EPMEHTATUBHOTO TIOTCMHEHHS.
Kpome Ttoro, B mporecce cymppurammm SO, mOpUCOSAUHSIETCS K CBOOOIHBIM
KapOOHWJIBHBIM TPyIIaM PEAyHUPYIOIIUX CaxapoB, MPEIOXpaHss WX OT peakiui
MeJaHOUIMHOOOPa30BaHMS.

K Oenpim BuHam SO, 1006aBisitOT B OONBIIMX KOJUYECTBAX, MOITOMY OH
YCHEINTHO MPEeIOTBpaIiaeT oKucieHue cBetyio-xénroro 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 MPOAYKTOB JIJII COXPAHEHMsI KPacHOTO IBeTa. MUOTIIOONH —
KpacHbIi TUTMEHT Msca TIpM B3aWMOJICHCTBMM C HHTPUTAaMH 0Opasyer
HUTPO30MHOIIO0UH, KOTOPBIA MPUIAET MICHBIM H3JEIHSIM IIBET PO30BO-KPACHBIMH,
oH He u3Mmensiercs npu HarpeBanuu. JICII =30-50 Mr/kr maccel Tena. AHaJIOTHYHOE
JCHCTBHE OKa3bIBa€T M HUTPAT Kajdus, KOTOPHIH C TIOMOIIBIO (EPMEHTOB,
BBIJICIISIEMBIX MUKPOOPTaHU3MAMH, TIEPEBOAUTCS B HUTPUT KaJIHS.

bpomam kanusa KBrO; (E 294a) npumeHstOT B Ka4ecTBE OTOSTUBATEINSI MYKH.
OnHako ero uCHOJIb30BaHUE MPUBOJUT K pa3pylieHU0 BUTaMUHOB Bi, PP u
MeThoHWHA. B mporiecce TexHoyoruu mnpespamiaercs B Opomun kanus. [lociemnnmii
BXOJMT B COCTaB MHOTHX TIPOAYKTOB IIHTaHHWS B KayeCTBE €CTECTBCHHOIO

KOMIIOHEHTa U TO3TOMY HE TOKCHYEH Jaxe mnpu AoOaBieHUH 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
MEeXIy OUCynb(UTOM HATPHS, THIPOOKHUCHIO HATPHUS U CEPHOUN KUCIOTON 00pasyeTcs
HEIMPOYHAsi CEPHUCTAsl KHCIOTa, KOTOpas paclalacTcs Ha BOAY U CEPHUCTBIN
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 T'MAPOOKUCH HATPUS KOHIEHTpanuei 1 Moms/qm?
3. pacTBOp CepHOM KUCIOTHI KOHIeHTpauuei 0,5 Mons/am®
4. 1% pacTBOp Kpaxmana

Oobopyooesanue

MukpobropeTka
HITaTUB JJIs1 OIOPETKU

XUMHYECKUU CTaKaH

1
2
3
4. KOHMYECKHE KOIOBI BMECTUMOCTBIO 150-200 cv®
5. CTyIIKa C MECTUKOM

6. Hox

7. Tepka

8. Pasnenounas nocka

IMopsiok BbINOJTHEHUS] PA0OTHI

N3 cpegnero obOpasma orouparor He MeHee 10 kiyOHEH cpenHell BETWYUHBI,

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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MIEPEMENINBAIOT U PAaCTUPAIOT B CTYNKE (WM HAaTUPAIOT HA TEPKE) 0 MOJYyUEHHS
OJTHOPOJHON TOMOTE€HHOW KalMIbl. 3aTeM W3 TMOJATOTOBJICHHOTO oOpasia
OTBEILLMBAIOT B JIBa CTaKaHUYMKAa HABECKM MAcCOM MO ST ¢ MOrpeuIHOCThIO HE Ooiiee
0,0lr ¥ TepeHoCAT HX KOIM4ecTBEHHO 50 cM® OMCTWUIMPOBaHHONW BOIBI B
KOHHYECKHE KOJIObI BMecTUMOCThI0 150-200 cM®. B koyIOBI JT00ABISIOT 1O 5 cMm®
pacTBOpa THMAPOOKMCH HaTpHsi KOHIEHTpamueii 1 Mmomws/am®,  3akpeIBaroT ux
poOKamu, B30aNTHIBAIOT COJAEPKMUMOE U OCTABJISIFOT CTOSITh HA 15 MUHYT.

3areM B KonObl mpuOaBusoT 1o 10cM®  pacTBOpa CEpHOM  KUCIIOTBI
KoHUeHTparuen 0,5 MOJIB/M?, MEePEMEIINBAIOT UX COJIECPKUMOE, T00aBIAIOT 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 UCCIEAYIOT KIIyOHU
HECYJIb(UTUPOBAHHOTO KapTodens, OTOOpPAaHHOrO OJHOBPEMEHHO C o00OpasuaMu
noslypabpukara, T. K. B KapTodesie UMEIOTCS BELIECTBA, CIIOCOOHBIE OKHUCIATHCA
HOZOM.

MaccoByto nomto (%) oCTaTOYHOTO CEPHHUCTOrO aHTHAPHUIA PACCUUTHIBAIOT TIO

dhopmyiie:

M

(V-V,)-K-0.00032-100
m ]

3.1)

rae V-Vi — coOTBETCTBEHHO 00BEM pacTBopa ioaa koHuenTpanuu 0,01 mMons/am3,
M3pPACXOJIOBAaHHBI Ha THUTPOBAHWE MACChl HABECKH CYIbTU(OUTUPOBAHHOTO
kaprodens, u pacTBopa iona konuentpauuu 0,01 Mons/nM3, U3pacxoM0BaHHbINM Ha
TUTPOBAHHME MACCHI HABECKU HECYNIL(QUTUPOBAHHOTO KapToes, cM°;

K — monpaBounbIii kodpduimeHT nepecuéra Ha pacTBOP HOJa KOHIICHTPAIIUN
0,01 mons/nm3, 0,00032 — macca CEpHHCTOrO aHTHAPUAA, OKUcisromerocs lcm®
pacTBopa ifona kornenTpanueit 0,01 mons/nm3, T;

M — Macca HaBECKH ChIPOTO0, OYUILICHHOT' O Cy.TIB(bI/ITI/IpOBaHHOFO KapTO(i)eJ'IH., I.
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Pacxoxzaenne Mexay OByMs TapajUIeIbHBIMU ONPEACICHUSIMH HE JIOJDKHO
npesbimats 0,001%.
[IpoBecT pacueT OCTaTOYHOTO COACPKAHUS CEPHUCTOTO aAHTHUApPUAA B

HCCIIEeTyeMbIX 00pasiax kaprodes, chopMyIpoBaTh BBIBOABI IO padoTe.

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 3BECTHBI IIBETOPETYINPYIOIIHNE BEIIeCTBA?
4. OOBACHUTE CYIIHOCTh METO/JA OIPEICICHUS] OCTAaTOYHOTO COJEpPKAHUS
CEPHHUCTOTO aHTHUIPHIA.
5. Kak nmpoBoasaTcs uccieqoBaHue ACHCTBUS IBETOPETYIUPYIONTUX PEareHTOB.
6. [TokazaTenu 0€30MaCHOCTHU I[BETOPETYIUPYIOIINX PEAreHTOB.
7. MeToapl UCCIICIOBAaHUS [IBETOPETYIUPYIOIINX PEarcHTOB.
4. 3aganne AJ151 CAMOCTOSITEJIbHOM PadoThI
[To wHAMBHIYyaNbHOMY 3aJaHUIO TIOJTOTOBHTH COOOIIEHUs, pedeparsl uiu
MPE3CHTAINNA TBOPUYECKUX MPOCKTOB:
e lcnonp3oBaHHWE IBETOPETYJIUPYIOMIUX PEAreHTOB B IIPOM3BOJICTBE
IPOJIYKTOB TTUTAHUS.
3aoanus 011 00NOIHUMEILHO20 OOHYCA NO OAIbHO - PEUMUH2080U CUCHEME:
Hcnonp3oBaHue 1BETOPETYIUPYIONIUX PEareHTOB B MIPOU3BOJICTBE MPOAYKTOB

JTUETUYECKOTO, JIEYEOHO — MPO(UIAKTUYECKOTO MUTAHMUS.

JlaGopaTopnasi padora Ne 4

Tema 3anaTusa: [InmeBnie 100aBKku B 001ecTBeHHOM nurtanuu. Ilumesbie
apomatu3aropbl. Iloka3zarenu 6e3onacHocTu. MeToabl HCCICI0BAHUSA.

TexHoJOrHUecKne 0CO0EHHOCTH INPUMCHCHUS.
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YueOHble HeJaHM: OBJAJAECTh 3HAHUSAMU U NPAKTUYECKUMHU HaBBIKAMU B cdepe
MIPOU3BOJACTBA NPOAYKUWU T[HTAHHUS, O3HAKOMUTBCS C BUJAMU  [HIIEBBIX
apoMaTH3aTOpPOB, TPEOOBAHUSAMU K KAUECTBY, YCIOBUSAMU PUMEHEHUS U XPAHEHUS;
ONpEeNeINTh KAadecTBO MHUUIEBOTO  apoMaTu3aropa BaHWIMHA. Hayuurtbes
00OCHOBBIBaTh IPHUHATHE KOHKPETHOI'O TEXHHYECKOrO PEIICHMS MpU pa3paboTke
HOBBIX TE€XHOJIOTMUYECKUX MPOLIECCOB MPOU3BOACTBA MPOAYKIIMH MUTaHUs; BIOMPATh
TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C YYETOM 3KOJOTMYECKUX MOCIEICTBUA HX
IIPUMEHEHUS.

B pesyabTare udy4eHust TeMbl CTYAC€HTBI JOJIKHBI:

3HaTh: [IpuoputeTsl B cdepe NPOU3BOJACTBA NPOAYKLIWU MHUTAHUS,
OCHOBHBIE 3a/ladyl B 00JIaCTH oOOecrneueHus: MpPOAOBOJILCTBEHHON 0€301acHOCTH
CTpaHbl, 00eCIIeYeHUsI HACEJIEHUS CTPAHbl OCHOBHBIMU HYTPUEHTAMH.

YMeTb NPUHATH KOHKPETHOE TEXHUYECKOE PEILIEHUE MpHU pa3paboTKe HOBBIX
TEXHOJOIMYECKHX IPOLIECCOB IMPOU3BOJACTBA MPOAYKIUM NUTaHUs; BbIOUpAThH
TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C YYETOM 3KOJOTMYECKUX MOCIEICTBUA HX
NPUMEHEHHUs, COCTaBJISITh HAyyHO OOOCHOBAaHHBIE PELENTypbl U TEXHOJOTHUIO
MIPOU3BOJICTBA MPOAYKTOB O€30MMACHOTO U 3I0POBOTO MUTAHMS.

Baagers MeTolaMU aHaIM3a MPUOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKIIUU
nuTaHus,  OOOCHOBBIBATh MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pELIEHUS NpU
pa3pabOTKE HOBBIX TEXHOJOTMYECKUX MPOIECCOB MPOMU3BOACTBA MPOAYKIIHMH
MUTaHUS.

1. TeopeTnyeckas 4acTb
1.1. O0mas xapakTepucTUKa apOMaTH3ATOPOB, KJIacCHPUKALMS U IPUMEHEHHE

[TnmeBbie apoMaTU3aTopsl BBOAATCS B MUILEBBIE TPOIYKTHI:

- JUIs cTaOUIIM3alMK BKyca U apoMara;

- BOCCTaHOBJIEHUS BKyca M apoMara, yTPay€HHBIX B MPOLECCE MPOU3BOACTBA
WJIM XPAHEHUS UIIEBBIX TPOIYKTOB;

- YCWICHHA HATypaJIbHBIX BKYCa M apoMarta,
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- MOpUJaHUS BKYCOBOTO pasHOOOpa3usi OJHOTUIIHBIM MPOAYKTaM (TOPTHI,
KapaMesb U T.11.);

- MpuJaHus BKyca W apoMara O€3BKYCHBIM MPOJIyKTaM (IIPOXJIaIUTEIbHbIC
HAIWTKY, ’KEBaTeJIbHASl PE3UHKA U T.IL.).

CoBpeMeHHasi TEpPMHHOJIOTHUS apOMAaTHU3aTOPOB  BKIIOYAET  CIEAYIOLIUE
OCHOBHBIE OTIPEICTICHHUS:

Apomamuszamop nuwiegoii (apomamusamop) - nvIIeBas 100aBka, BHOCUMAs B
NUIIEBOM MPOAYKT JJis YIAY4YlIEHUs €ro apomaTa W BKyca, MpeAcTaBisomnas co0oi
CMECh APOMATHUYECKUX BEIIECTB WM MHIUBUIYATbHOE apOMAaTUYECKOE BELIECTBO.

Apomamuzamop KonmuibHulil (0bIMOGOI) - TIAILIEBOM apOMaTU3aATOP,

HOJIy‘-IaCMI:olf/'I Ha OCHOBC OYHMIICHHBIX JbIMOB, IIPHUMCHACMBIX B TPpaaUIIHMOHHOM

KOITYCHUHU.
Apomamuzamop  mexuonozuveckuii.  (PeaKkyuoOHHblIL) - TIUIIEBOM
apoMaTH3aTop, OJTy4aeMBbIH B3aUMOJICHCTBHEM aMUHOCOCAUHCHUNA M

peayLIUPYIOIIUX caxapoB Ipu Temneparype He Boiiie 180 °C B TeueHue He Oonee 15-
TU MUHYT.

[To npoucxooicoenuro apomMaTU3aTOPhl TMOJPA3NCISIOTCA Ha TPHUPOIHBIE
(HaTypaJibHbIE)  BEIIECTBA, HWACHTUYHBIE HATYpaJIbHbIM U  CHHTETHUYECKHE
(MCKYCCTBEHHBIE) COSAMHEHUSI.

Apomamuzamop HnamypanvHlii - THIIEBOW apoMaTHU3aTOp, COJEPKAIINN
apoMaTHUYeCKHE BEIIECTBA WM UX CMECH, BBIJICIICHHBIE U3 CHIPhSl PACTUTEIHLHOTO WU
KUBOTHOTO TPOUCXOXKICHUSA, B TOM YHCJIEC TEpepadOTaHHOTO, ISl MOTpeOIcHUS
TPaAUITMOHHBIMM  CIIOCOOAMU TIPUTOTOBJICHUS THIIEBBIX TMPOIYKTOB (CyIIKa,
oOxxapuBaHue, OpokeHHe, GepMeHTauus W JAp.) C IOMOIIBI0 (PU3HICCKHUX
(IpeccoBaHMEe, IKCTparupoBaHKE, TIEPETOHKA, TUCTHLIAINS, BBIMOPAXXUBAHKUE U JP.)
WM OMOTEeXHOJIOTHYECKUX (OpokeHue, (pepMeHTaIus u Ap.) METOIOB.

[Tpon3BOACTBO MUIIEBBIX MPOAYKTOB C UCIIOIH30BAHUEM TOJBKO HATYpaIbHBIX
apoMaTU3aTOpPOB HE BCEr/a BO3MOXKHO, T.K. OHU Cj1aOble, HE CTaOWIJIbHBIC U JIJISI MX

MoJTyueHus: TpeOyeTcs OOJBIIOe KOJIUYECTBO UCXOJHOTO ChIPhS.
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Apomamuzamop uOeHmMUYHBII HAMYPATLHOMY - TUILEBOM apoMaTU3aTop,
COJIEpKalINil apoOMaTUYEeCKHE BEIIECTBA WM HX CMECH, WACHTH(PHUIIMPOBAHHBIC B
CBIPbE€ PACTUTEIBHOTO WM JKABOTHOIO IIPOMCXOXKIEHHUSA, HO IOJyYECHHbIC
XUMUYECKUM CHHTE30M WJIM BBIJIEICHHBIE M3 HATYPaJIbHOTO ChIPbS C MOMOIIBIO
XUMHYECKUX METOJIOB; TEXHOJOTHYECKHE (PEAaKIIMOHHBIE) U KONTWIbHBIE (JIBIMOBBIE)
apoOMaTU3aTOpHI.

bonpIIMHCTBO apOMAaTU3aTOPOB A3TOM TPYIIIBI XapaKTEPU3YIOTCS BBICOKON
CTaOUJIBHOCTBIO, UHTEHCUBHOCTBIO M OTHOCHUTENIbHON JAemeBu3HOM. Tak, BaHWIMH,
ABJISIFOIIUICS MPOJYKTOM HIAEHTUYHBIM HATypaJIbHOMY, MOJHOCTBIO COOTBETCTBYET
BaHWJIMHY CTPY4YKOB BaHwiH. [Ipu »TOM Ha apomatuzanuio npoaykra Tpedyercs B 40
pa3 MeHblIE BaHWINHA, YeM BaHWIH, 4yTo B 250-300 pa3 nemesie.

Apomamuzamop uckyccmeenHwlii - TUIIEBOW apoOMaTU3aTOp, COAEPKALIUN
WHIUBUYaJIbHbIE APOMATUYECKHE BEIIECTBA WM MX CMECH, IOJYYEHHBIE METOJOM
XMMHUYECKOTO CHHTE3a W HE WACHTU(UUIUPOBAHHBIE 1O HACTOSILEI0 BPEMEHH C
CBIPBEM PACTUTEIBHOTO WIIH )KUBOTHOTO MPOUCXOKICHUS.

JlanHble apomMaTH3aTOphl 00JaAAIOT BBICOKOM CTAOMIIBHOCTBIO, SIPKOCTBIO U
SKOHOMHUYHOCTBIO.

ApomaTH3aTopbl YCIOBHO MOAPA3AEISIIOT HA OCTPBIE U CAJIKUE.

Ocmpoie apomamuzamopsl (npsinbie) TPUIAIOT BKYC M 3amax CICIWH, TPaB,
OBOIIICH, IbIMa, PHIOBI, TPUOOB U JIp.

Cnaokue apomamu3zamopul - Bce BUIbl PPYKTOBBIX, BAHWIIbHBIE, IIOKOJIA/IHbIE,
Ko(eiinble.

[TumeBbiM apomaTuzatopam kojbl E He mpucBamBaiorca. ITO OOBSICHAETCS
OTPOMHBIM  KOJIMYECTBOM BBIMYCKAEMBIX B MHPE apOMAaTHU3aTOPOB, KOTOPHIE
MPENCTaBISAIOT COOOM, KakK MpaBUIIO, MHOTOKOMIIOHEHTHBIE CHCTEMBI CII0KHOTO
COCTaBa, YTO 3aTPYAHSET BONPOCHl MX TMTMEHUYECKONM OLEHKH W BKJIIOYEHUS B
MEXIYHApOIHYIO IU(PPOBYIO CUCTEMY KOAU(PUKALIUH.

K numieBsiM apomaTuzatopam He OmMHOCAMCA BOJHO-CIUPTOBBIE HACTOM U

YIJICKUCIIOTHBIC S3KCTPAKTBI PACTUTCIBHOI'O CBIPbiA, a TAKIKC INIOHOATOJHBIC COKHU
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(BKJIFOYasi KOHLIEHTPUPOBAHHBIC), CUPOMbI, BUHA, KOHBSIKHU, JIUKEPbI, MPSHOCTU U
IpYTrue NpOAYKTHI.

OCHOBHBIMU UCTOYHUKAMU TIOJyYEHUSI apOMATHUYECKHUX BEIIECTB MOT'YT OBITh:

- 3(prpHBIE Maca, JYIIUCTHIE BEUIECTBA, SIKCTPAKTHI U HACTOM;

- HaTypaJIbHbIE IJIOJIOOBOIIHBIE COKH, B TOM YHCJIE JKUIKUE, MTAaCTOOOpa3HbIE U
CyXH€ KOHUEHTPATHI;

- IPSIHOCTHU ¥ IPOJIYKTHI UX NEPEPadOTKHU;

- XUMUYECKUI 1 MUKPOOUOJIOTUYECKUNA CUHTE3.

Haubomnbliee pacnpocTpaHeHHEe NOTYYUIN B MOCIEIHEE BPEMS TaK HAa3bIBAEMBbIE
HaTypaJbHbIE apoMaThbl - 3(PUPHBIE MAcia, SKCTPAKTHI MPSHOCTEH U CyXUE MOPOLIKH
pPacTEHUMN.

OD¢upnvle macna - YUCTbIE HW3OJSTHl apOMATOB, MMEIOIIMXCA B HCXOJIHOM
ceipbe. [lomyyaroT X0a01HBIM NPECCOBAaHUEM WM THAPOJAUCTUILIALUEN (MIEPErOHKON
C BOJSHBIM MapoM). Mcrnonp3yl0oT B OCHOBHOM JUIsl TIPUJAHUS 3amaxa HamuTKaM,
MailoHe3aM, coycaM, KOHIUTEPCKUM U JPYTUM U3JIETHUSIM.

Oxempaxmul  npanocmeti  (oneopes3unbl).  OTIMYUTENBHOM  OCOOCHHOCTBIO
ABJISIETCS COAEp’)KaHME B HHUX HEJETYYMX BKYCOBBIX BEIECTB, HaIpuUMeED,
NPUJAIOIIUX OCTPOTY KOMIIOHEHTOB (IKCTPAKT IMepla), HE BCTPEYAIOIIMXCS B
COOTBETCTBYIOIIEM d(hupHOM Macie (mepedyHoe 3PUPHOE MAacio). IKCTPAKTHI
MPSHOCTEH TMOJIYYal0T W3 MPSHOAPOMATUYECKOTO ChIPhS SKCTPAKUUEH JETYyUYUMH
PacTBOPUTEISIMH. Hcnons3yrorcs B IIPOU3BOJICTBE MSICOITPOIYKTOB,
KOHCEPBUPOBAHHBIX INIOJIOB, OBOLLEH, APYTOU MUILEBOW IPOAYKIIUH.

Cyxue  nopowku  pacmeHuti  SABIAIOTCS  CyXUMH  KOHIIEHTpAaTaMH
apOMaTUUYECKUX BEIIECTB, CTOMKHUMHU B MpPOLECCE MPOU3BOACTBA U XpaHEHUS
MUIIEBBIX MNpoAyKTOB. IlomydaroT myTeM ynajseHus BOAbBI M3  HCXOIHOTO
W3MEJIbUCHHOTO CBHIPbS WM COKAa pachbUIieHUEM, CyOnuMamuen, ApyruMH
COBPEMEHHBIMU TEXHOJIOTUSMHU.

ApomaTu3aTopbl BBIITYCKAIOTCA B BHJE JKUJIKUX PACTBOPOB M 3IMYIIbCHUH,

CyXHuX HJIn HaCTOO6p33HBIX IIPOJAYKTOB.
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ITopouikoBooOpa3Hble apOMaTU3aTOPBI qaiue BCETO IIOJIy4arOT
MHKPOKAIICYJIUPOBAHUEM - IIyTEM COBMECTHOW DPACHBUIMTENIBHOW CYLIKM pacTBOpa
KUAKOTO apoMaTu3aTopa M HOCHUTENSA, B KadeCTBE KOTOPOIO MCIOJb3YETCs
MOAU(PULIIMPOBAHHBIN KpaxMmal, JeKCTPUH, caxap, COJIb, )KETaTHH.

ApoMartuzaTtoppl MOTYT pacTBOPATh B IHIIEBOM CHUPTE (3TaHOJE),
OPONUJICHIJINKOJIE WM TpHaueTuHe. Tak, INPONWICHITIMKOIb  ITOBBIIIACT
CTaOMJIBHOCTh apOMAaTH3aTOPOB, YBEJIMYMBAET CPOK HMX XpaHeHHs B 2-2,5 pasa,
CHIDKAET UX Pacxoj 3a CYET YMEHBIICHHUS JIETYYECTH (UCKIIIOUEHUE - apOMaTU3aTOPhI
JUTSI AJIKOTOJIBHBIX HAIMUTKOB).

KauectTBO W CTOMKOCTH apoMaru3aropa B  3HAYUTEIBHOM  CTEIICHU

OIIPCACIIACTCA paCTBOPHUTCIICM, KOTOpBIﬁ IIOYTH BCCra BXOAHT B €I'0 COCTaB.

1.2. Yennurean BKyca W apoMaTa

Yeunumenu exyca u apomama (3anaxa) - nueBbie 100aBKH, YCHUIMBAIOIINE
MPUPOAHBIA BKYC U (WJIM) 3amax NUIIEBOTrO MpoAykTa. OHU Takke BOCCTAHABIMBAIOT
WM CTaOWIM3UPYIOT BKYC M apoMaTr, yTpau€HHbIE B TMPOLIECCE IMPOU3BOJICTBA
MUIIEBOTO MPOAYKTa, a TaKXKE KOPPETUPYIOT OTACJIbHBIE  HEKEJIaTeJIbHbIC
COCTaBJISIFOIIIME BKyCa U apomMara.

YceumurensiM BKyca U apomara NpucBauBaroTca Koael E, u onn Bxogdar B 12-i
byukuroHansHbIN Kitacc Codex Alimentarius.

O6nacTe MpUMEHEHUS MX PACHPOCTPAHSICTCS MPAKTUYECKHM HA BCE TPYIIIBI
MUIIEBBIX MNPOAYKTOB. Hambosnee WM3BECTHBIMH SIBJISIIOTCS: TJYyTaMUHOBAs KHCJIOTa
(E620), npyrue puOOHYKJICHMHOBBIE KHUCIOTHI ©U WX comd  (YyCUIUBAIOT
racTPOHOMHYECKHE BKYChl U apOMaThl - COJIEHbIM, MSICHOM, PHIOHBIA U JIp.); MAJILTOJ
(E636), stummanbron (E637) (ycwnmuBaroT Bocmpusitie (PYKTOBBIX, CIUBOYHBIX H

JPYTUX apOMaTOB, TJIABHBIM 00pa3oM, KOHIUTEPCKUX U3IETU).

1.3. 'uruennveckue TpeGOBaHMA K NUILEBBIM APOMATH3ATOPaAM
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Bce maptum mnMIIEBBIX apoOMaTU3aTOPOB  JOJDKHBI IPOU3BOAUTHCS U3
BBICOKOKQUECTBEHHBIX MCXOJHBIX MATEPUAJIOB, PA3PCIICHHBIX K IPUMEHEHHIO B
NPOJYKTaX MUTAHUSA, MPU CTPOrOM COONIOJCHUU TUTHEHUYeCKuX HopM. OHHU He
TOJDKHBI COJIEPXKaTh KAKUX-THOO TOKCHUYHBIX WHTPEAUCHTOB U JIOJDKHBI OBITH
O0e3zonmacHbIMH i ToTpeOuTens. WHIpelueHTHhII CcOoCTaB  apoMaTHU3aTOpOB
COTJIACOBBIBAETCS B MOPSAJKE, YCTAaHOBICHHOM MuH3npaBom Poccun

He nomyckaercs BHeceHME apoMaTH3aTOPOB B HATYpPaJIbHBIC IMPOXYKTHI IS
YCUJICHHUSI CBOMCTBEHHOTO MM E€CTECTBEHHOTO apomara (MOJIOKO, XJieO, (GpyKTOBBIC
COKH MPSAMOT0 OT)KMMa, KaKao, 4yaid, Koe, KpoOMe paCTBOPUMBIX, PSHOCTU U T.1.), a
TaKXe JIJIs1 MACKUPOBKH J1e(DEKTOB U (panbCU(PUKALIMK MHUILEBBIX MPOAYKTOB.

OO0yacTb TNPUMEHEHUS U PEKOMEHJIyeMble MAaKCHUMAaJbHBIE JIO3UPOBKH
apoMaTU3aTOpOB  YCTAHABIMBAKOTCS  W3TOTOBHUTENEM,  PEMNIAMEHTUPYIOTCS B
HOPMATUBHBIX M TEXHUYECKUX JOKYMEHTaxX M TMOATBEPXKAAIOTCA CAHUTAPHO-
BIUIEMUOJIOTUYECKUM 3aKIIFOYECHHUEM.

Hcnonp30BaHne apomMaTH3aTOPOB IPU MPOU3BOJACTBE IHUIIEBBIX IPOIYKTOB
pErIaMEHTUPYETCS  TEXHOJIOTMYECKHUMU HWHCTPYKLUMSIMUA W pEUenTtypamud o
M3TOTOBJICHUIO 3TUX MPOAYKTOB, YTBEPKIACHHBIMU M COTJIACOBAHHBIMHU C OpraHaMu
I'occansnuaHan3opa B yCTaHOBJIEHHOM IOPSIKE.

CopaepxaHue apoMaTHU3aTOPOB B MHUILEBBIX MPOIYKTAX HE JIOHKHO MPEBBIIATH
YCTaHOBJICHHBIE PETJIAMEHTHI.

B mpousBozacTBe NMPOAYKTOB AETCKOIO IUTAHUS JOIIYCKAECTCSA MCIOJIb30BAHUE
OTPAaHUYEHHOTO YHCIIa apOMaTU3aTopoB. JlJIsi MPOM3BOACTBA 3aMEHUTENEN KEHCKOTO
MOJIOKa [JJIsi JETEed MEepBOro roja W3HM B KAdyeCTBE apOMAaTH3aTOPOB MOTYT
HCIIONB30BaThCA TOJIBKO AKCTPAKTHI ILJIOAOB HaTypalbHbIX (cornacHo TH). ns
MIPOU3BOJICTBA MTPOIYKTOB Ha 3€pHOBOM M ()PYKTOBOM OCHOBAX ISl 3JJOPOBBIX JeTel
CTaplie 5-TH MECSIEB pa3pelleHbl apOMaTU3aTOPbl HaTypalibHble (cormacHo TH), a
TaK)K€ BaHWIWH, dTWIBAHWIUH (50 MI/KT MPOMYKTa) M AKCTPAKT BAHWUIHU (COTIIACHO
TN).

[lo nokazamensam 6ezonacnocmu apomMaTH3aTOPbl TOJDKHBI COOTBETCTBOBATH

CIICAYIOIIUM TPEOOBAHUSM:

38



- colepKaHUE€ TOKCHYHBIX JJIEMEHTOB HE JOJDKHO MPEBBINIATH JOMYCTUMBIC
ypoBHH (MTI/KT): cBUHEII - 5,0, MBIIIbSK - 3,0, kaamuii - 1,0, ptyTs - 1,0;

- B KONTWJIBHBIX apoMaTHU3aropax cojiepaHue OeH3(a)llupeHa He JO0JDKHO
MPEBBIIIATh 2 MKI/KT(J1), BKJIQJA KONTWJIBHBIX apoMaTu3aTOpOB B  COJCpIKAHUE
OeH3(a)mpeHa B MUIIEBIX MPOAYKTaxX He JO/bKeH mpeBbImath 0,03 MKr/Kr(Jn);

- 10 MHKPOOMOJIOTMUECKMM  TIOKa3aTelisiM  apoMaTU3aTOPbl  JOJIKHBI
COOTBETCTBOBAThH TPEOOBAHUSM, IIPEICTABICHHBIM B Ta0. 11.

[Ipu ucnosb30BaHUM B MPOU3BOACTBE apOMATU3ATOPOB CHIPbS PACTUTEIHHOTO
MIPOMCXOXKICHUS, COACPIKAIICTO OMOJOTHICCKA aKTHBHBIC BEIECTBA, W3TOTOBUTEID
00s13aH JIeKJIapUpoBaTh UX COJIEp’KaHHE B TOTOBBIX apoMmartuzaTopax. ConaepskaHue
OMOJIOTUYECKH aKTUBHBIX BEIIECTB B IMHUILIEBBIX MPOJYKTAaX HE JOJKHO IMPEBBINIATH
YCTaHOBJICHHBIX HOPMATHUBOB.

B coctaB apoMaru3zaTopoB JOMYyCKaeTCsl BBOJUTH MUILEBbIE MPOIYKTHI (COKH,
COJIb, caxap, CICLUU U JIp.), HAIOJTHUTEIN (PACTBOPUTENH UM HOCUTENHN ), MUIIEBbIC
n00aBKM M BellecTBa (ropeuu, TOHU3UPYIOIIUE J00ABKH U J100AaBKHU-O0OTaTUTEINHN),
MMEIOIINE CAHUTAPHO-IHUIEMUOJIOTHYECKUE 3aKITIOYCHHUS.

C Touku 3peHuss O€30MACHOCTH TMUTAHUS HEOOXOJIUMO OrpaHUYUBATH
yHOOTpeOIeHHEe CUHTETUYECKHX apoMaTU3aTOPOB M PACHIUPSITH MPOU3BOJICTBO U

MpUMEHEHNE HATypaJbHBIX COKOB, HACTOEB, Y(PUPHBIX Macel u Jp.

1.4. Bb10op apoMaTu3aTOPOB M BHECEHHE UX B MUIIEBbIE IPOAYKTbI

CymecTByrome Ha3BaHUS  ApOMATH3aTOPOB HE  BCErga  IOJHOCTHIO
XapaKTEpU3yIOT €ro apomar, T.K. MOTYT OBITh Pa3HbIE BEPCUM apOMaTU3aTOpPOB. Tak,
HalpuMmep, Hapsiay C JECATKAMH COPTOB BHILIHH, CO3/IaHbl U JAECSATKHA PA3IMYHBIX
apoOMaToB «BUIIHS»: B OJHOM BEpPCUU JAOMHHHMPYET CcCllajkas HOTa, B JPyrou -
KOCTOYKOBAsI, B TPEThEH - JIETKasi TOpeydb U T.1.

[Tpu BBIOOpE apoMaTu3aTopa HE CIeAyeT JeNaTh BhIBOJ MO NEPBOHAYATHLHOMY
«c1aboMy» WM «PE3KOMY» BIIEUATIIEHHUIO, T.K. 9TO BEPXHHE HOThI apoMara, KOTOpbIE

B TOTOBOM IPOJYKTE MOTYT BOOOIIIE HE MOSBUTHCA.
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Br16op apomaTtu3zaTopa i1 KOHKPETHOTO MHUIIEBOTO MPOIYKTa OMpeAesieTcs
(MBUKO-XUMHYECKIMHU CBOWCTBAMH W TEXHOJOTHEH TMOTy4YeHUs NpOAyKTa. Tak,
apoMaTHU3aToOp C YUCTHIMU M CUJIBHBIMU BEPXHHMU HOTamMHu Oojiee MPUTOJEH s
0€3aJIKOTOJIPHBIX HANMUTKOB. [l MPSHUKOB Jyd4lle BBHIOpaTh Oojee CTOMKUN ¢
CUWJIbHBIMH OCHOBHBIMU HOTaMH, HO TIPEIBAPUTEIHLHO MPOBEPUB €0 COBMECTHUMOCTD
C KOMIIOHEHTaMH TeCTa U TEePMOCTOUKOCThb. [lOTHOCTBIO OIEHUTH BIUSHUE
apoMaTH3aTOpa MOYKHO TOJIKO IIPU JIETYCTAIIMA TOTOBOTO MUIIEBOTO MPOIYKTA.

Jlo3upoBKa apoMaTU3aTOPOB B MPOU3BOJICTBE MUILIEBBIX MPOIYKTOB 3aBUCHUT OT
TpeOyeMoll HMHTEHCHUBHOCTH BKyca M apomaTa, OT OpTraHOJENTHUYECKUX CBOWCTB
MPOAYKTA U TEXHOJIOTHH €r0 IPOU3BOJICTBA.

OpHEHTUPOBOYHBIE /103bl BHECEHUS KMJKMX apOMaTHU3aTOpPOB, KakK IMPaBUIIO,
coctapisitoT 50-150 1, mopomrkooOpaszusix - 200-2000 1, apupubeix Macen - 1-50 r Ha
100 Kr rOTOBOM POAYKIIUM.

ApoMaTu3aTtopbl MOXHO BBOJUTH B MPOAYKT HEpaz0aBICHHBIMHU (HAIpumep,
MOPOIIIOK IKCTPAKTa CHEIUil MPU MPOU3BOACTBE KOJIOACHBIX M3JCIWN) WU B BHUJC
KOHIIGHTPUPOBAHHOTO pacTBOpa (CYCIEH3MH) B MOIXOJSAIIEM pacTBOpuUTeNe (BOJa,
Macjo, CIUPT WIM HEOOIbINas 4acTh CaMOr0 apoMaTH3UpYIOUIero mpoaykra). Ha
MUIIEBbIE MPOAYKTHI TUMA KYKYPY3HBIX MAJOYEK MOKHO HAIMBUISATH pa30aBiICHHBIN
pacTBOp apomaTuszaTopa.

Beibop MoMeHTa BHeCEHHsl apomarh3aropa B KOHKPETHBIA TMPOAYKT
OTIpe/IEIIAETCS] OCOOCHHOCTSIMU €ro TexHoJoruu. Tak, B KoJOacHbIE U3/ENHUs, ChIPHI,
COYCBI apOMaTH3aTop J0OABISIOT BMECTE C COJIbIO, @ B O€3aJIKOTOJIbHBIC HAMTUTKU U
MacJIsIHbIE KpPEMBI - BMECTE€ C CaxapHbIM CHpPONOM. B mpowm3BOACTBE H3AETHiA,
MOJIBEPraeMbIX TEIIOBOM 00paboTKe, JIsl YMEHBIICHHs MOTeph apoMaru3aropa mpu
HarpeBaHWU PEKOMEHIyeTCS HMX apoMaTHU3UpOBaTh Kak MOXXHO mo3aHee. [locie

BHCCCHH:A apoOMaTu3aTopa HGO6XOI[I/IMO THIATCJIBHOC IICPCMCIITNBAHUC ITPOJAYKTA.

1.5. ITocTaBka U XpaHeHHe ApOMATH3ATOPOB
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[IumeBble apoMaTU3aTOPbl JOJDKHBI IOCTABIATHCA B Tape, MNPUTOJHOM IS
XpaHEHHs] M TPAHCIOPTUPOBKM NHUIIEBBIX MNpPoAYyKTOB. He pexomeHayercs
UCIOJb30BaTh B KAuyeCTBE YIAKOBKM KapTOHHblE OapabaHbl W aJIIOMHHHEBBIC
KOHTEHUHEDPBHI.

Ha notpeOuTenbckoil ynmakoBKe MHUILEBOIO NPOAYKTA yKa3bIBAETCSl HAJIUYME,
XapaKTep apoMaTU3aTopa U ero Npupoja.

Cpok TOIHOCTM apoMaTU3aTOpPOB B COOTBETCTBUUM C TpeOOBaHUAMHU
['occansnuananzopa PO - ot 6-tu 10 30-TH Mecs1EB, HATYpaJIbHBIX 3(PUPHBIX Macen
- 12 mecaues.

Bce BuIbl apoMaTH3aTOpOB JOJDKHBI XPAHUTBCA B CYXOM, XOPOIIO
IIPOBETPEHHOM MOMEIIEHUH MPU TEMIEPAType OT MUHYC 5 10 itoc 15 °C otnensHO
OT JIPYroro ChIpbS.

[lapTum apomMaTH3aTOPOB JIOJKHBI CONMPOBOXAATHCS CAHUTAPHO-3MHIEMHOIIO-
TMYECKUM 3aKITIOYEHUEM.

2. IllpakTHyeckas 4acTb

Onwvim Nol. Hceneooeanue eanununa

Banunun - 6enblii KpUCTAUTMYECKUNA MOPOUIOK C CHIIBHBIM CHENU(UYECKUM
3amaxoM. [lo XuUMHYECKOW CTPYKType BaHWIMH SIBJISIETCS apOMaTHUYECKHM
aNpIeTUAOM. BaHWIWH TMOTy4aroT MPHU B3aWMOJICHCTBHM TBasKOja C MYpPaBbUHBIM
anpaeruaoM. Dmrupudeckas Gopmymna CgHgOs.

Baamnva kak apoMaruzaTop IMIMPOKO TPUMEHSETCS B IPOU3BOICTBE
IIIOKOJIaJ1a, MyYHBIX W3JIC]TUI, HAITUTKOB U .

XpaHAT BaHWJIUH B YUCTBIX, CyXUX, MPOXJIAAHBIX, XOPOIIO MPOBETPHUBAEMBIX
MTOMEIICHUAX, HE MMEIONIMX MTOCTOPOHHETO 3araxa, IpH TeMIlepaType He BbIIIE 25
°C, OTHOCHUTEIIbHON BIaXXHOCTH Bo3ayxa He Oosee 80 %.

Mamepuanwt 013 pabomet:

- BaHWIWH;
- TEXHOXMMHUYECKUE BECHI;

- BOJsAHas OaHs;
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pOOUpPKY;

CTEKJISTHHBIE CTaKaHYUKH,

numneTky Ha 10 cM®;

MOJIOCKH OeJIoi MIIoTHOM Oymaru pazmepom 10x160 mm;

H,SO4 x.1.;

0,5 % STUJIOBBIN CIIUPT;

0,2 % pactBop xpomoBokucioro K;

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

0,1 % pacTBOp METUIIOBOTO OPAHKEBOTO;

rUApOKCUIaMuH tuapoxiopun, 0,5 H pactBop B 60 % »sTHiIOBOM cnmpre,
HEUTPAJIbHBIN 110 METHJIOBOMY OPAaHXKEBOMY (npucomosieHue: HaBECKy peaKTHBa
maccoii 4 r pacctBopsior B 40 cm®  muctmmposannoi H,O, BBogar 60 cm®

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

OpaHKEBOMY);

- HOPMATHUBHBLIC TOKYMCHTHI.

OpFaHOHeHTI/I‘{eCKHe u (bHSHKO-XI/IMI/ILIeCKI/Ie I10Ka3aTcIin BaHHJIMHA

MpeACTaByIeHbI B Ta0N. 4.1.

Tab6nuua 4.1 - OpranonenTuyeckue U PU3NKO-XUMUYECKHUE MTOKA3aTENH
BaHWJIMHA

HaumeHnoBaHue nokasaresnen XapakTepuCcTHUKa U HOPMBI

Bremnuit Bug Kpucrannuueckuii mopook

[IseT Ot Georo 10 CBETIO-KEATOr0

3anax Banwnu

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

PactBOopuMOCTS B criupre B cootHomenun 2:1 - B 95 % sTriioBOM criupTe npu
cJ1ab0M HarpeBaHuu

PactBopumocTs B H2SO4 B cootnomenuu 1:20 - B cepHOi KUCIIOTE NP ciaboM
HarpeBaHuu

Temmnepatypa miasnenus, °C 80,5-82

Copneprxanue BaHWINHA, Y0,

HE MEHee 99

Coneprkanue 301161, %, HE OoJee 0,05
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2.1. MeToanbl MCIBITAHNNA BAHUJINHA

2.1.1. OnpenesieHne OpraHoJeNTHYECKUX MOKa3aTeJeid BAHUIHHA

Brewnuii 6éuo u yeem onpenensoT BU3YaNbHO, JJI YEro NMPOCMATPUBAIOT
npoby o6bemoM 30-50 cM®, IOMELIEHHYI0 B CTaKaH M3 OECLBETHOIO CTEKIA
BMectuMOcThI0 100 cm3, mmamerpom 45 MM m  Beicotoii 90 mm. Crakan
yCTaHaBIUBAIOT Ha JucTe Oenoi Oymaru. LIBeT paccmaTpuBaioT B MPOXOASIIEM WIH
OTPaXKEHHOM JIHEBHOM CBETE.

3anax onpenensioT ¢ MOMOIIBI0 TOJIOCKUA TUIOTHOW Oenoit Oymaru pazmepom
10x160 MM, KOTOpYIO CMa4YMBAIOT MOTPYKEHUEM Ha 1/6 B cBEKeNpUroTOBJIEHHBIN 10
% pacTBOp BaHWJIMHA B ATWJIOBOM CIHUpTE. 3amax HOPOBEPSIOT MEPUOJUYECKH B

tedeHue 15-tu MuHyT. OH JOJKEH OBITh CBOMCTBEHHBIM JJIS BAHUJIMHA.
2.1.2. Onpenenenne pacTBOPMMOCTH BAHUJIMHA B BOJe
Xoo onpeodenenusi. HaBecky BanunmHa maccoil 0,5 r pactBopsitor B 10 mn
JUCTUIUTMPOBaHHOM BoJibl, HarpeBaroT a0 80 °C. PacTBop 10KeH ObITh MPO3payHbIM
U CJIETKa >KEJITOBATHIM.
2.1.3. OnpeneneHue pacCTBOPUMOCTH BAHWJIMHA B CIIUPTeE
Xo0 onpedenenus. HaBecky BaHWIMHA Maccoil 2 T pacTeopsroT B 1 cm® 95 %
ATUJIOBOTO CIUPTA MPH JIETKOM HarpeBaHUU B BOJsIHOUN OaHe. PacTBop nomkeH ObITh

IIPO3pavHbIM U CJICTa KCJITOBATLIM.

2.1.4. Onpenesienne pacTBOPMMOCTH BAHUJIMHA B CEPHOM KHCJIOTE
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Xoo onpedenenusi. HaBecky BaHunmHa wmaccod 0,1 T, B3BELIEHHOrO C
touHocThio 10 0,01 r, pactBopstoT mpu cnabom HarpeBanuu B 2,0 ma HySO4 x.u.
PacTBOp n0mKeH OBITH MPO3pauHbIM, CBETIO-XKeNThbIM, He TemMHee 0,2 % pactBopa

XPOMOBOKHUCIIOTO KaJIUs.
2.1.5. Onpenenenue MaccoBOM /1014 BAHUJIMHA

MeTton ocHOBaH Ha KOJMYECTBEHHOM O0Opa30BaHMM OKCHUMOB  IIpHU
B3aMMOJECHUCTBUUA THUJIPOKCUIAMHUHA THUAPOXJIOPUIA C COCIUHEHUSIMHA, B COCTaB
KOTOPBIX BXOJUT KapOoHWIbHas rpynna. CoaepxkaHue KapOOHHIBHOTO COEIUHEHUS
(BaHMJIMHA) OTPEACISAIOT 1Mo 3KBUBaNeHTHOMY KonuuectBy HCI, BeiaenuBierics mpu
peakiuu, TutpoBanuem 0,5 H pactBopom ruapokcuaa Na i K.

Xoo onpeoenenusi. HaBecky BaHWJIMHAa mMaccoil 1 T B3BEHIMBAIOT B KOJOE C
TouHOCTBIO 110 +0,0002 r 1 BHOCAT Tyza ke 25 cM® 0,5 H pacTBOpa rMAPOKCUIAMHHA
rugpoxiopuna. Toryac sxke tutpyroT BbimenaumBmyocs HClI 0,5 ® pacrBopom
ruapokcuga Na mnu K B mpuCyTCTBUM METHUIIOBOTO OPAHXKEBOTO 0 MOSIBICHUS
YKEJITON OKPACKH.

MaccoByro MO0 KpacuTesass B CYXOM OCTaTKE MacThl BBIYUCISIOT B % TIO
dhopmyie:

a-M

B=———.
n—20 (4.1)

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

M - Mmacca HaBCCKU BAHWJIMHA, T.

2.2. OgopmiieHne pe3yJbTaTOB padoThI
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1. Onucarp xo1 pabOTHI.
2. OpopMuUTh pe3ynbTaThl UCCIACAOBAHMS B BUE Ta0. 4.2.

3. CI[eJIaTI) 3dKJIIIOUCHHUC O KaYCCTBC apOMATHU3aTOpPa 110 PC3yJjIbTaTaM HCCHGHOB&HHﬁ.

Tabnuua 4.2 - Pe3ynbTaThl HCMIBITAHUI apoMaTU3aTOpa BaHUJIMHA

Ilokazarenu daxkTnueckue HopMmaruBHbie

OpraHonenTuyecKue:

- BHEIITHUU BHUJT

- IIBET

- 3aIax

DU3NKO-XNMHYECKHE:

- paCTBOPUMOCTbH B BOJI€

- PacCTBOPUMOCTbH B CIIUPTE

- paCTBOPUMOCTb B CEPHOM KUCIIOTE
- COJIepKaHue BaHWUIIMHA, Yo

Onvim No2. Ilepezonka c 600AHbIM NAPOM MEPNEHOE U3 NI10O0E UUMPYCOBHIX

HaTtypanbHble apoMaTU3aToOpbl M3BIEKAIOTCA (PU3WYECKUMH CHOCOOaMu
(mpeccoBaHMeM, OKCTpPaKIHMEHW, TUCTWUIALMEH) U3 HUCXOJHBIX MaTepHalioB
PACTUTENBHOTO WM KUBOTHOTO MpOHCXOXAEeHUs. OHU, B OOJBUIMHCTBE CBOEM
HEpacTBOPUMBI B BOJIE, XOpPOIIO PACTBOPUMMBI B pPaCTUTEIbHBIX Maciax. Ha cpok
TOJTHOCTH 3(QHUPHOTO Macja CHJIBHO BIHUSET KOJIMYECTBO TEPIEHOB (JMMOHEHA,
LUTpaJsl, FEPAHUOIIA U JIP.), CAMBIX JIETKOOKHUCIISIEMBIX COEIMHEHUI Maca.

Mertoauka JKcnepuMeHTa. M3MenpunTe  KyCOUEK  JIMMOHHOM — WIIH
anenbCUHOBOM KOPKHM pa3sMepoM | cM? ¥ IOMECTUTE B IIEPBYIO NMPOOHPKY € 3 MII
BOAbl. 3aTeM BCTaBbT€ B MPOOMPKY Ta300TBOAHYIO TpPyOKy, KOHEIL KOTOpOH
ONyCTUTE B JAPYTyl0 MPOOUPKY, IOMEIICHHYI0 B CTaKaH C XOJIOAHOW BOJIOH.
KunkocTs B mepBOM MPOOUPKE OCTOPOKHO KUISATUTE, TTOKA BO BTOPOM MPOOUPKE HE
cobepercst 1-2 M1 GecBETHOM KUAKOCTH (KOHAEHCAT), OTMETHTE €ro XapakTEepHBIN
3amax. JloOaBbTe K KOHJEHCATy HECKOJbKO Kamelb 1% BOJXHOTO pacTBOpa
NepMaHraHara Kajius, nepeMeranTe pacTBOp U OTMEThTE U3MEHEHUSI.

Ha6nronenust:

13330:10)113 %
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Onvim Ne 3, Ilonyuenue apomamuzamopoe, uOeHmMUUHbIX HAMYPATbHOMY
Mertoauka j’kcnepuMeHTa. B ueThipe mpoOupku BHecUTEe KapOOHOBBIC

KkucoThl (1 M) U cupThl (2 MiT), 3aTeM J100aBbTe 10 Kamenb KOHIIEHTPUPOBAHHOM

CEpHOI1 KHCIIOTBI, CMECh HAarpeTh 10 KUMEHUs. Yepe3 HeCKOIbKO CEeKYH/I MOSBIAETCS

OCBEXaroUMii 3amnax 3Qupa:

a) yKCyCHas KMCIIOTa + N30aMUJIOBBINA CIIMPT — W30aMHJIaIieTaTa (3amnax rpyiiu);

0) MypaBbHHAsI KHCJIOTA + STHIIOBBIN CIUPT —> 3TWIIPOpMHATa (3arax poMa);

B) YKCyCHasl KHCJIOTa + OSH3WIOBBIN CIIUPT —> OCH3WIIAIICTAT (3anax HcacMuna),

I') MaclisHas KUCJIOTa + 3TUJIOBBIM CIUPT — STHIOYTHPAT (3armax aHaHaca).

o 9
o s CHyC_ CH-(CH,)-C_
He TTOCHs OCsH,, OfH:
TUI(POpPMHUAT OeH3uaneTaT M30aMMJIaleTaT ATUIOYTUpAT
Ha6nronenust:
BriBogsr:

Onvim No4. Oonapyscenue nepokcuoos 6 mepneHax u IPupHvix maciax

Ha nmomro apomMaTu3mpyronmx KOMIIOHEHTOB B COCTaBe apoMaTu3aropa
npuxoautcss Toiabko 10-20%, ocTanbHblE - PACTBOPUTENIM WM HOCHUTEIIU.
ApomaTH3aTopbl, UMEIOIINE B CBOEM COCTABE JICTKOOKHCIISIFOIIHECS KOMITOHEHTBI
(COOCTBEHHO apOMaTH3UPYIOIIHE KOMITOHEHTHI MM HOCHTEIb) HEOOXOAMMO XPAHHTh
B TEMHOM MECTE€ B IJIOTHO 3aKpbITOM €MKOCTH mpu Temreparype 5 - 15° C, nus
MPEAOTBPAIICHUSI OKHCJICHHS] KHUCIOPOJIOM Bo3ayxa. OKHCIECHUIO TOABEPTalOTCS
MpEeXJIe BCEro HEHACHIIEHHBIE COCIUHEHUS, TPU 3TOM OOpa3yrOTCS HECTOWMKHE
TUAPOTIEPOKCHUIBI B O- TIOJIO)KCHUHM TIO OTHOIIEHUIO K JBOWHOW CBS3H, KOTOPHIC
MOKHO OOHAPY>KUTh TI0 PEAKIIUH C UOAUIOM KaJIH.

MeToauka 3kcnepuMeHTa. B HECKOIBKO MPOOMPOK MOMECTUTH Mo 1 Karuie
10% pacTBOpa wMomMma Kaauss U S5 Kameldb HUCCIEAYEMbIX BEIIECTB: TEPIICHOB
(ckunuaap, JUMOHEH, MEHTOJ W Jp.), 3dupHOro macia (yKpoITHOE Maclo,

KamM(oOpHOe, TEpPHEeHTUHHOE, MSATHOE W JAp.), HocuTedel (OoJeHHOBas KHUCIOTa,
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MIO/ICOJTHEYHOE MACJIO, OJMBKOBOE Macio W Ap.). CMEeCh SHEPrHYHO BCTPSAXHUTE.
Brinensaronmiica 104 OKpalIMBaeT PaCTBOP OT COJIOMEHHO-KEITOTO 10 KOPUYHEBOTO
nBeta. Eciu okpacka pactBopa ci1abo COJIOMEHHO-XenTas (T.e. IUI0XO Pa3iIuyuMa),
To mpubaBbTe K cMmecu 1-2 kammu 1% pactBopa kpaxmana. B mpucyrcrtBum iona
OKpacka pacTBopa NpUOOpETAET CUHUI LIBET.

XUMHU3M:

CHo CHz

— KI p-p ————— = - Iz + KOH
OOH oH

HaC CH. HyC CHo

O-THAPOIICPOKCH A JIMMOHCHA

Habmronenus:

BriBogsr:

3. KoHTpOJIbHBIE BONIPOCHI

1. B dyem 3akiroyaercs MpakTUYECKOE 3HAUEHHUE MUILIEBBIX apOMaTU3aTOpOB?

2. B kakux cnydasx He JOMyCKaeTcsi MPUMEHEHHE apoMaTu3aTopoB B
MUILEBBIX MPOAYKTaX?

3. Kakue TpeboBanus mpeabsIBIIsSIOTCS K MUIIEBBIM apoMaTH3aTopam?

4. Kak xnaccupuiupyroTcsi apoMaTu3aTophl?

5. KakoBbl OCHOBHBIE TyTH MOJTYYEHUS MUIIEBBIX apOMaTH3aTOPOB?

6. Kak ocymectBisieTcss BBHIOOP apoMaTH3aTOPOB [JIsi HWCIIOJB30BAaHUS B
MUILEBBIX MPOAYKTaX?

7. Kak XpaHsT ¥ TpaHCIOPTUPYIOT MUILEBbIE APOMATU3ATOPHI?

8. Ilo kakuMm TMOKa3aTeNlsIM MPOBOJUTCA OICHKA KadecTBa M 0OE30MacHOCTH
MUILEBBIX apOMATU3aTOPOB?

9. Tlouemy HKCTPAKIHUIO B-kapoTrHOM u3 MOPKOBH MPOBOJISIT

TETPaxXJIOPMETAHOM, a HE BOJIOM?
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10.0 deMm CBUAETENLCTBYIOT HaOMIOZEHUS OOECIBEUMBAHHUS  pacTBOpa
NepMaHraHaTa Kajius py B3auMOJICUCTBUH [3-KapOTUHOM?
11. Ha ocHOBaHUU MPOBEJAECHHOTO SKCIIEPUMEHTA CeIaiTe BbIBOJI 00 OTHOIICHUHN
KpacuTesei k uamenenuto pH pacteopa.
12. TloueMy Henb3s paCTBOPSTH HATYpaAJIbHBIE KPACUTEIH B )KECTKOU BoJie?
13. Uem 0OycioBieHa JIETy4eCTh TEPIEHOB C BOJASHBIM Mapom?
14. TTumeBsie apomaTuzaropsl. [lokazarenu 6€30MacHOCTH.
15. MeTtoap! KccienoBaHusl MUILIEBBIX apOMaTHU3aTOPOB.
16. TexHoMOTHMYECKHE OCOOCHHOCTH MMPUMEHEHHUS MMHIIEBBIX apOMaTHU3aTOPOB.
4. 3aganne 1J151 CAMOCTOSITEIbHOM PadOThI
[To wHAUBUAYyaTBbHOMY 3aJ@aHHUI0 TOATOTOBUTH pedepaThl W TMpe3eHTAIUH
TBOPYECKHUX MPOEKTOB:
e lcnonp30BaHME MHUIIEBBIX apOMATHU3aTOPOB B IMPOU3BOJICTBE MPOIYKTOB
MTATaHU.
e HopmatuBHO mnpaBoBbIe aKThl oOOecreueHUss  Oe30MacCHOCTH HOBBIX
BUJIOB TTUIIIEBOU MPOTYKIIHH.
3aoanus 011 0ONOIHUMEIBHO20 OOHYCA NO OAIbHO - PEUMUH2080U CUCHEME:
Hayunble wccienoBanus B pacHIMPEHUH ACCOPTUMEHTA  MHIIEBBIX
apoMaTU3aTOPOB M HMX HCIOJB30BAHUM B TPOU3BOJACTBE MPOIYKTOB

IINTaHUA.

JlaGopaTopnasi padora Ne 5
Tema 3ansiTusi: KoncepBaHTBHI NUILEBBIX NPOAYKTOB. OnpenesieHne HUTPATOB H
HUTPUTOB B Msice U MsiconpoaykTax. [lokazarenu 6e3onacnocTu. MeToabl

uccjaeaoBanus. TexHogoruvyeckue 0CO0EHHOCTH INPUMCHCHUA

Y4eOHble 1eJM: O3HAKOMUTBCSI C KOHCEpPBAHTaMH, NPEAOTBPAIIAIOIINMHU
MUKpPOOHYIO MOpYy NHILEBBIX MPOAYKTOB; OMNpPEIEIUTh COJAEp)KaHUE HUTPATOB U
HUTPUTOB B Msc€ U  MscompoAaykrax, (OCBOUTb HOHOMETPUYECKHA H

Cl)OTOMCTpI/I‘{eCKI/Iﬁ MCTOJbI OIIPCACIICHUA HHUTPATOB U HUTPUTOB B MSACC U MACHBIX
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m3nenusax. OBIageTh 3HAHMSAMU W NPAKTUYECKUMH HaBbIKAMU B cdepe
MIPOU3BOICTBA NPOAYKIUU TUTAHUS

B pesyabTare udy4eHus TeMbl CTYACHTBI JOJIKHBI:

3HaTh: [IpuoputeTrsl B cdepe NPOM3BOJACTBA NPOAYKUWW MHUTAHUS,
OCHOBHBIE 3a/ladyl B 00JIaCTH oOOecrneueHus NpOAOBOJILCTBEHHON 0€3011acHOCTH
CTpaHbl, 00€CIIeYeHHsI HaCEJIEHMsI CTPaHbl OCHOBHBIMU HYTPUEHTAMH.

YMeTh NpUHATh KOHKPETHOE TEXHUYECKOE PEIICHUE MpHU pa3paboTKe HOBBIX
TE€XHOJOTMYECKHUX IPOLECCOB IPOM3BOJACTBA MPOAYKIUHM TNHUTAHUSA; BBIOUpATH
TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C YYETOM 3KOJOTMYECKUX MOCIEICTBUUA HX
MIPUMEHEHUs, COCTABJIATH HAy4YHO OOOCHOBAHHBIE pPELENTYPbl M TEXHOJOTHIO
IIPOU3BOJICTBA MPOAYKTOB O€30M1aCHOTO U 3/10POBOT0 IMUTAHUS.

Baagers MeTo1aMu aHaIM3a MPUOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKIIUU
NUTaHus,  OOOCHOBBIBATh MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pELIEHUS HpU
pa3pabOTKE HOBBIX TEXHOJOIMYECKHX IPOLIECCOB IMPOU3BOJACTBA  IMPOIYKIIHH
MUTaHUA.

1. TeopeTnyeckas 4acThb

Hutput u aurpar kanus (E 250, E 251) npumensitor npu oOpadboTtke (moce)
Msica, MSICHBIX TIPOJIYKTOB JIJIsl COXpaHEHUsI KpacHOTO 1BeTa. MUOTIIOOMH — KpacHbBIN
MUATMEHT Msica TPU B3aUMOJICUCTBUU C HUTPUTAMHU OOpa3yeT HUMPOZOMUO2I00UH,
KOTOPBIN MPUIAET MSCHBIM U3JICIIUSIM LIBET PO30BO-KPACHBIN, OH HE U3MEHSETCS MPU
narpeBanuu. JICIT =30-50 mr/kr maccel Tena 4YenoBeKa. AHAJIOTUYHOE JIEUCTBHE
OKa3blBA€T M HUTpAT Kajus, KOTOPHIA C TIOMOIIBI0 (PEPMEHTOB, BBIIEIAEMBIX
MHKPOOPTaHU3MaMHU, IIEPEXOIUT B HUTPUT KaJIHsl.

Cpenu nepeyHs TOKCUYECKUX U BPEHBIX BEIIECTB, 0OHAPYKUBAEMBIX B CHIPHE
U TPOJYKTax, OOJIbIIOE MPAKTUYECKOE 3HAUCHHE WMEET OIpee/ieHUe HUTpaT- U
HUTPUT-UOHOB, MCTOYHHKAMU KOTOPBIX CIY>KaT KOpMa J>KMBOTHBIX M COOCTBEHHO
HUTPUT, T0OABISIEMBIN JJIsI HMUTAIMH IIBETA TIPU MMPOU3BOCTBE MACHBIX MPOTYKTOB.

[IpoOnema nmpon3BOACTBA KOJIOTMUECKH YUCTHIX MPOAYKTOB MUTAHUS CBs3aHA

C peanu3anued HMHCTPYMEHTAJIBHBIX METOJOB KOHTPOJSA  LBETOPETYJIUPYIOLIUX
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BEIIECTB (BPEIHBIX Ui 3I0pOBbSl 4YEJIIOBEKA), NPHUMEHSEMBIX B YCJIOBMSIX
MIPOU3BOJACTBA M HMEIOIIMX JIOCTATOYHYK) TOYHOCTb M 3KCIPECCHOCTD. Ilo
CPaBHEHUIO C MEPEYUCICHHBIMU METOAAaMU HOHOCEIEKTUBHBIA METOJI OINpECIICHUS
HUTpaT- U HUTPUT-UOHOB UMEET PsiJl TOCTOMHCTB, IIPEXKJIE BCETO CBS3aHHBIX C MaJIOM
NPOJOJDKUTEIBHOCThIO, TOYHOCTBIO W MPOCTOTOM  OMpeAesieHus, a Takke
KOMITaKTHOCTBIO MPUOOPOB.

B 3aBucuMoOCTH OT ypOBHsSI MaTepuajabHOW 0a3bl B aHAJTUTUYECKON MpPAKTHKE
MOTYT OBbITh IPUMEHEHBI T€ UM UHBIE METO/IBI.

Honomempuueckuit memoo onpeoeneHus Humpam- u HUMPUM-UOHOE
MpeayCMaTpPUBAET UCIIOIb30BAHNE HOHOCEIIEKTUBHOTO (HUTPATHOIO) 3JIEKTPO/Ia THUIIA
OM-JI03-01 mytem unaukanuu u uzmepenus: IJ1C snexrpona Ha nonomerpe M-130
(wn HUTpaTomepe). MoHOMETp mpeaHazHayeH Al U3MEPEHUs aKTUBHOCTH HOHOB
Bojopona (pH), oAHOBaJNeHTHBIX M JBYXBaJCHTHBIX AHUOHOB MU KaTHOHOB (pX),
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIUANIOB B LU(ppoBoi ¢opMe U B BHUIE
CUTHAJIOB MOCTOSIHHOTO TOKa. Cojep)kaHue HUTPAT-MOHOB MOKHO (PMKCHUPOBATH 0€3
npeaBapurenpHoro n3mepenus pH. Ha TouHOCTs M3MepeHus He BIMSIET IPUCYTCTBHE
dochopa, OenkoB u kupoB. He pexoMeHayeTcs NPOBOJAUTH OINpeeieHUE B
00BeKTax, CoJlep KaIIUX XJIOPU]T HATPHUS B MACCOBBIX KOHIIEHTpaIrusix 6omee 3,5 %.

N3mepenne DJIC u omnpenesieHHEe KOHLUEHTPALMM HUTPATOB MPOBOJSAT B
BOJHOM BBITSDKKE, MOJYYEHHOW M3 MpoObl NPOAYKTa TMOCHE MPEABAPUTETHLHON
DKCTPAaKIMM 0PU HHTEHCUBHOM IIEPEMELIMBAHUM CMECH C  IOCIEAYIOLIHAM
(uUIBTPOBaAHUEM.

Jlns vccnegoBaHUsl pacTBOPOB € HEOOIBIIMMHU KOHILIEHTPALMSIMU HUTPAT- U
HUTPUT-MOHOB HCIOJB3YIOT MeToa m00aBok. B 50 cm® Beimskkm msmepsror DJIC,
3aTeéM B HEe BBOJAT HUTpAT KaJlud TakK, YTOObI MaccoBasi KOHUEHTpalUsi HUTpaTa
YBEIMYMJIACh 1O 3HAYEHHI, COOTBETCTBYIOIIMX IPEABAPUTEIBHO MOCTPOCHHOMY
KanmuOpoBouHOMy rpaduky. I[lo pasHHIle 3HAYEHHH pPACCUMTHIBAIOT HCKOMYIO
BEIIUYMHY.

Jlns ompeneneHus: coAepX aHUS HUTPUTOB HMX OKHUCIAIOT MepCyib(haTrom

AMMOHHA OO0 HHUTPATOB. PaznocTth MCXKOY HaﬁHCHHLIM CyYMMAapHBIM COACPKAHUEM
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HUTPAT-UOHOB Y HAYaJIbHON KOHILIEHTPAIIMEN HUTPAT-UOHOB paBHA KOHIIEHTpAIUU
HUTPUT-HOHOB.

Domomempuueckue memoovbl TPUMEHSIOT B psijfie MoAUPUKALUNA, Kaxaas u3
KOTOPBIX UMEET MPAKTUYECKOE 3HAUCHUE B aHAIN3€ MSICHBIX MPOAYKTOB U OCHOBaHa
HA TOM WIM WHOM XMMHYECKOM peakuuu ¢ oOpa3oBaHUEM CHEIU(PUYECKU
OKpallleHHbIX pacTBOpoB. Hampumep, npuMeHsieTcsi METO/l, OCHOBAHHBIA Ha peakluu
Hutputa ¢ N-1-HabTHITHICHINAMUHOM JUTUAPOXJIOPUAA U CyJIb(paHUIAMHUIOM B
¢dunpTpaTe € YIJAICHHBIM OCJIKOM C MOCIEAYIOMUM (POTOMETPUPOBAHUEM WIIU
BU3yaJIbHBIM OmpeIeICHUEM WHTEHCUBHOCTHU OKpacKH. [Tpu
(OTOKOJIOPUMETPUYECKOM  ONPEJEICHUM  UHTEHCUBHOCTHM  OKPACKU  METOJ
COOTBETCTBYET MEXIYHAPOJHOMY CTaHIAPTy M IMPUMEHSETCS MPU Pa3HOrJIACUsiX B
OLICHKE.

Hcnonp3ytoT Takke METOJl, OCHOBAHHBIN Ha pEaklUd HUTPUTA C PEAKTUBOM
I'pucca (cMech pacTBOPOB CyJib(PaHUIOBOM KHUCIOTHI U OL-HA()TUIAMUHA B YKCYCHOM
KHCIIOTE) B GUIbTpAaTe C YAAJEHHBIM OEJIKOM C TIOCIEAYIOIIMM H3MEPEHHEM
MHTEHCUBHOCTU OKPAacKU Ha (DOTOKOJIIOPUMETPE.

2. IIpakTuyeckasi 4acThb
Obvekmul uccnedosanusn. Msco paznTUYHBIX BUJIOB yOOWHBIX >KMBOTHBIX U
NITULIBL; KOJIOACHBIC U3ENHS, MPOIYKThl U3 CBUHUHBI, TOBSAUHBI, OapaHUHbBI, Msca
MITUIBI; KOHCEPBBI, TPU U3TOTOBJICHUU KOTOPHIX MPUMEHSIOT HUTPUT HATPHUSL.

HoaroroBka mnpod6. C KonbacHBIX U3AETUNA CHUMAKOT OOOJIOUKY, C
(appoBaHHBIX K0JIOAC W SI3BIKOB B IIMHUKE — TOBEPXHOCTHBIM CIION IIMHKAa U
000JI049Ky, C OKOPOKOB, JIONIATOK, PYJIETOB, KOPEUKHU U TPYJAMHKHA — MOBEPXHOCTHBIH
CJIOM mMuKa. 3areM MpoObl JBaXIbl M3MENbYAIOT HAa MSICOPYOKE C OTBEPCTUAMHU
pemeTku auamerpom ot 3 10 4Mmm. [TpoayKThl, MOTHOCTHIO COCTOAIINE U3 IIMUKA C
MIPOMEXYTOUHBIMUA CJIOSIMA MBIIIIEYHON TKaHM (BeT4MHA B (hopMe, MPEeCCOBAHHBIN
OEKOH M aHAJIOTUYHBIE MM), U3MENbYAIOT MOJTHOCTHIO.

[Tomy4yeHHsI (apiir TIIATeIbHO EPEMENIMBAIOT, TOMENIAOT B CTEKIISTHHYIO WU
MJ1aCTMACcCOBYIO 0aHKy BMecTuMOCThIO OT 200 10 400 cM°, 3aTI0JTHUB €€ TIOJTHOCTEIO,

3aKpbIBaloT KpbILKoW. [IpoOy xpaust npu (4 £ 2) °C 10 OKOHYAHHS aHAIM3A.
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AHanu3 MpoBOAAT HE mo3AHee yeM uepe3 24 4 mocne otdopa mpol. [Ipoby chipbix
MPOJIYKTOB aHAM3UPYIOT CPa3y MOCIC U3MEITbYCHHS.

Onvim 1. Onpedenenue numpam- u HUMPUM-UOHO8 UOHOMEMPUUECKUM
Menmooom

Mamepuanni, peakmugol U 000py00sanue

HNonomerp M-130 mnm HUTpaTOMEpP; MOHOCEIEKTUBHBIN 31eKTpol Ha MOs-
MOHBI, DJICKTPOJ] CPAaBHEHUS — XJIOPCEPEOPSHBIN; BEChI TEXHHUECKUE U aHATUTHYEC-
KM€, KOHUYECKHME KONIOBI BMECTHMOCTHIO 250cM®; XmMuueckue CTakaHbI
BMECTHMOCTBIO 50cM3; MepHBIM 1mmuHap BMecTUMOCThI0 100cMm®; MepHas konba
BMECTUMOCTEIO 1 1M%; mumeTku BMecTHMOCTBIO 5 U 10cm®; HuTpar xanms, 4. 1. a.;
BOJHBIM pacTBOp cyib(dara muHka maccoBod gonerr 0,45 %; BOAHBIA pacTBOp
cynbdara kamus konuentpamued (1/2 K;SO4) 1 monw/nM®, BomHBIA pacTBOp
rugpokcuaa Hatpus NaOH (0,1 mons/nv®); BogHbIl pacTBOp nepcyibdara aMMOHUS
(NH,)S,03 maccootii goneii 8 %.

C wenbro ompeneneHus pabodero aAvana3zoHa KOHUEHTPALMK HUTPaT-HOHOB
MIPEABAPUTEIHHO CTPOST KATMOPOBOYHBIN IpadUK.

ITocTpoenue kaauOpoBoyHoro rpaguxa. HaBecky HuUTpaTa Kajiusi Maccou
10,1 T pacTBOpSIIOT B JUCTUJUIMPOBAHHOM BOJIE€ B MEPHOW KOJIOE BMECTUMOCTHIO |
M3, OBOIAT COIEPKMMOE KOIOBI BOLOM 10 MeTKH. IlomydaroT pacTBOp HMTpara
Kanus MonspHOi koHuentpamuedr 10~' moms/mmM® (PNO; = 1). Meromom
MOCJIEIOBATEILHOTO pa30aBlieHuss U3 TIOJYYEHHOTO pPAacTBOpa TOTOBSIT CEPHUIO
CTaHJAPTHBIX PACTBOPOB HHUTpaTa Kaius KoHueHrpamueid 10~2, 10~3, 10~* u 10~°
moub/ M3 (PNO3 paBHBEI COOTBETCTBEHHO 2, 3, 4 1 5).

B narh XMMHUYECKMX CTAKAHOB OTOMparoT 1o 50 ¢cM® CTaHZapPTHHIX PacTBOPOB
HUTpaTa Kajlus, B KaXKIbl cTakaH 100aBisioT no 1 cm® pacTBopa cynb(aTa Kaaus.
ITorpy3uB »neKkTpoasl B CTakaHbl, B KaXJAOM pacTtBope peructpupyror IJC
AJIEMEHTa, COCTABJICHHOTO U3 HUTPATCEIEKTUBHOTO U XJIOPCEPEOPSHOTO IIEKTPOIOB.
[lepen HawanoM  W3MEpPEHUN  DJIEKTPOABI  MPOMBIBAOT  HECKOJIBKO  pa3
TUCTUJUTMPOBAHHOW BOJOW. M3MEpeHMs BBITIONHSIOT, MEPEX0Js OT pa30aBIICHHBIX

pacTBOpPOB K KOHLIEHTPUPOBAHHBIM. [l0 MOMy4EeHHBIM H3MEPEHHSIM CTPOST
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kannOpoBouHslid rpaduk B koopauHatax E = f(pNOs), oTknaneiBast mo ocu opauHat
sHadeHus £ (MB), mo ocu abcruce — coorBeTcTBYromue 3HaueHus PNO3

Iopsiiok NpoBeIeHUs aHAJIN3A

Jliist onpeieNeHus HUTPAT-MOHOB B KOHUYIECKYIO KOOy BMECTUMOCTBIO 250 cm®
MOMEIIAI0T HaBecKy ImpoaykTa maccoit 10-20 r, B3aryro ¢ Toudocthio 0,01 1, no06aB-
ot 100 em® aucTrmpoBaHHOM Boasl (mogorpeToit 10 50-60°C) U SKCTparupyoT
B TeueHne 30 MUH TOpu HEONpepbIBHOM mnepemeninBaHuu. CoaepkumMoe KOaObl
OXJIAXKIAIOT W (PUIBTPYIOT depe3 OyMakHbI (UIBTp B KOHHYECKYIO KOI0y. B
MOJIy4eHHOM MYTHOM pacTBope ocaxnarT Oenku. [ 3Toro no0aBisitoT K
¢umsrpary 2,5 cm® pacTBOpa rMApOKCHIA HATpUS MOJAPHON KoHueHrtpamueir O,
mons/nm® 1 10 cm® pacTBopa cynbdara muHKa MaccoBoii noneit 0,45 %, HarpeBaroT 5
MUH Ha BOASHOM OaHe MpHU TEMIIepaType KUIECHUS, OXJIXIAI0T KOJIOY U MOJIyYeHHbIN
pacTBOp GUIBTPYIOT udepe3 OyMakHbi (GuibTp. PUIBTPAT U MPOMBIBHBIE BOJIBI
MOCJIe MPOMBIBAHUS Ocajika OeTKOB Ha (UIBTPE COOUPAIOT B MEPHYIO KOJIOY
BMeCTUMOCTEI0 100cM® ¥ 10BOAAT 00BEM 0 METKH PACTBOPOM CyNb(paTa Kajus
MOISIpHOM KoHLEeHTpanuei 1 mons/aM® . B mpospaunom ¢unsrpate usmepsor DJIC,
[0 BEJIMYMHE KOTOPOW HA KaTMOPOBOYHOM IpauKe HAXOASIT HAUYaJIbHOE COJIEp KAHHE
HUTPAT-UOHOB B pacTBope. [liig ompeneneHus HUTPUT-UOHOB UX OKHUCISIOT
nepcynbpaToM ammonus no mHurparos. K 25 cm® ¢umsrpata moGasmstor 0,5 cm®
pacTBopa mnepcyibhara aMMOHHUS MaccoBOM aoJiel 8§ %, SHEPruyHO MepeMeNlIuBaloT
u yepe3 5 MuH uaMmepsoT DJIC, Mo BeIWYHMHE KOTOPOM HAXOMST KOHIICHTPAIIUIO
HUTPAT-UOHOB TIOCJI€ OKHUCJICHUS HUTPUT-UOHOB, HCIOJB3YS KaTuOPOBOYHBIN
rpaduk. Pa3HOCTh MEXy HAWJAECHHBIM CyMMapHBIM COJIEpKAHUEM HHUTPAT-UOHOB U
HayaJbHOM KOHUEHTPALME HUTPAT-UOHOB paBHA KOHIEHTPALIUHM HUTPUT-UOHOB,
coJiep KallluXcs B UCCIEAYEMOM PacTBOPE.

ConepkaHue HHUTPAT-MOHOB (MIr%) B MsiCE M MACHBIX MPOAYKTAaX HAXOASAT IO
bopmyie
HaxoJAT 1o opmyJie:

X1=[ (62¢ * 100): m] * 100, (5.1)
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rae 62 — MoJIsIpHast Macca SKBUBAJIEHTAa HUTPAT-UOHOB, T/MOJIb;
C — KOHIEHTpamus HUTPAT-UOHOB JIO OKHUCJICHHWS, HaWJACHHAsS TIO
3.
KaJIMOPOBOYHOMY rpaduKy, MOJIb/IM ;
100 — 06beM dunbTpara, cm?;

M - HaBECKa U3MCJIBYCHHOI'O Msca, T.

Copnepxanuie HUTPUT-UOHOB (Mr %) B Msice W MSCHBIX MPOJYKTaX HAXOIAT IO

bopmyiie:
_ 46(C, ~C)*100
m

X2

* 100, (5.2)

rae 46 — MoJipHasi Macca SYKBUBAJICHTa HUTPUT-UOHOB, I/MOJIb;
Cq KOHILICHTpAllMsi HUTPAT-UOHOB TIOCJIE€ OKHCJICHMWS, HaWJEHHAas [0
3.
KaJIMOPOBOYHOMY I'paUKy, MOJIb/IM®;
100 — o6beM duibTpaTa, cM°,
PaccuuTath conepkaHue HUTPAT- U HUTPUT-UOHOB B UCCIENYyEMbIX 00pasiax u

CZeJIaTh BBIBOJBI 10 padoTe.

Onvim 2. @omomempuueckuii Memoo onpeoeneHus HUmpama Hampus no

peaxyuu I pucca

Mamepuannl, peakmugol u 0060pyoosanue

MsicopyOka; Bechl 1abopatopHbie; OaHs BOASHAS; KOJOBI MEPHBIE BMECTUMOCTHIO
100, 200 cm®; crakaH XMMUYECKHil; KOHHYecKue Koaobl BMectumocThio 100 cm3; Bo-
POHKHM CTEKJISIHHBIC; (DUIBTPBI 0€330JIbHbIC OyMaxkKHbIC; (HOTOIIECKTPOKOJIOPUMETP
WM CTIEKTPO(OTOMETP; PACTBOP TUIPOKCHAA HATPHUS MOJSIpHOU KoHIeHTpanuei 0,1
monb/aM3; pacTBop cynbdara muHKa MaccoBoil moneit 0,45 %; BOXHBINA PacTBOP
aMMHUaKa MOJISIPHOM KOHLeHTpauueit 3,0 MOJIB/IM3; pacTBOp COJIIHOM KHUCJIOTBI
MonspHON KoHueHTpanuei 0,1 mons/mm®, peaktus I'pucca; pacTBOp cpaBHEHHS,
cofepkamuii 1 MKr HUTpHTa Hatpus B 1 cm®; paGoumii pacTBOpP HUTPUTA HATPUS,

KHCJIOTa Cyb(haHmioBas 0€3BoIHA, Y. 1. a. (WU X. 4.); o-HaQTUIaMUH, X. Y.
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Ilpuzomoesnenue peakmugoes

Peaktus ['pucca. ['oToBsT pacTBOpHI 1 1 2 ¥ CMEMIMBAIOT WX paBHbIE 00bEMBI. B
cllyyae TMOSIBJICHUS TpPHU CMENIMBAHUU PACTBOPOB PO30BOM OKpacku JA00aBISIOT
[IUHKOBYIO TbUIb, B30alTHIBAIOT U (PUIBTPYIOT. ['OTOBAT HEMOCPEACTBEHHO IMEpen
ynoTpeOeHueM.

Pacmeop 1. 0,5 T cynb(paHunoBoii KUcI0TH pacTBopsitoT B 150cm® pactBopa
YKCYCHOM KHCJIOTBI MOJIAPHOM KOHILIEHTpamuei 2 Mos/am>,

Pacmeop 2. 0,2 T a-HadTraamuHa KUnATaT ¢ 20 ¢M® BOIBI, pacTBOp (UIBTPYIOT
u npubaBnsAoT K (QuiabTpary 180cM® pacTBOpa YKCYCHOHW KHMCIOTHI MOJISPHOM
KOHILIEHTpanuei 2 Mojb/am3. PacTBOp XpaHAT B TEMHOMU CKIISHKE.

Pacmeop cpasnenus. T'0TOBAT € HMCHOJIB30BAaHUEM CTaHAAPTHOIO M paboYero
pPacTBOPOB HUTPUTA HATPHUS.

JUIsi TpUTOTOBJIEHUS CTAHJAPTHOTO PAcTBOpa HUTPUTA HATPUS B3BELIMBAIOT
HAaBECKYy HUTPHUTA HATPHUs, COJAEPKAILYI0 1 I OCHOBHOTO BellecTBa. Maccy HaBeCKH
(T) 17 XUMHUYECKHA YMCTOr0 PeakTHUBA C MacCOBOM J10JIeld OCHOBHOTO BeriecTBa 99 %
BBIYUCIISIIOT IO popMyJie

HaBecky mnepeHocaT B MepHyr KonOy BMectuMocThio 1000 cm® m mosomsar
JTUCTUJUTMPOBAaHHON BOJOW A0 MeTku. [[ns mpuroroBieHus padodero pacrBopa
auTputa Hatpus 10 cM® OCHOBHOrO pacTBOpa MHEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCTEIO 500 cM® m moBomar Bomoit 1o MeTku. PabGoumii pacTBOp HHMTpHTA
HATpHs UCHOJIb3YETCA ISl IOCTPOEHUS KaTMOPOBOYHOTO rpaduka.

JIJ1s MPUrOTOBNIEHNUS PACTBOPA CPABHEHUA 5 cM® pabOYEro pacTBOpa MEPEHOCST B
MepHYyI0 KonOy BMecTuMocThio 100 cm® u moBoasaT Bomoit 10 metku. 1 cM® pacTBopa
cpaBHeHus conepxkuT 0,001 Mr (unu 1 MKr) HUTpUTA HATPHUSL.

Iops10K NPOBEeICHUS AHAJIN3A

B3pemmBaroT 20 r mOArOTOBIACHHON K aHAIU3y MPOObI C TOYHOCTHIO HE OoJiee
0,01 r, mOMemaT B XUMUYECKUH CTakaH, 3aauBaioT 35-40 cM® TUCTHIIMPOBaHHOM
BoJibl, HarpeTtoi A0 (55 = 2) °C u HacTamBarOT, NMEPUOIUYECKU TepeMelInBas, B
teueHne 10 mMuH. 3aTeM BBITSHKKY (GUIBTPYIOT 4depe3 (PuibTp B MEpPHYHO KoOJIOY

BMectuMOCTEI0 200 cm®. HaBecky HECKONBKO Pa3 IPOMBIBAIOT M IIEPEHOCAT Ha
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¢GbunbTp, BHOBb MPOMBIBAIOT BOJIOH, 3aT€M PAaCcTBOP OXJIAXKIAIOT U JAOBOJAST BOJAOM 110
METKH.

JUIsi TPUTOTOBJICHHSI BBITSKKH CBIPOKOMYEHBIX MPOAYKTOB W3 CBUHUHBI,
OapaHUHBI, TOBSAMHBI M CHIPOKOITYEHBIX KoJI0ac HaBecKy Maccoi 20 r 3ammBarot 200
cm® mpensapuTensHo Harperoil g0 (55 £ 2) °C IMCTMIIMPOBAHHOM BOABI M
HACTaWBaIOT, TMEPUOJUWYECKA TomemuBasi, B TeueHue 30 MuH. 3aTeM BBITSIKKY
bunbTpyIOT uepe3 GUIbTP, HE IEPEHOCS 0caaKa Ha PUIIBTP.

20 cM® BBITSKKM TIOMENAIOT B MEPHYI Konby BMmecTHMOcThio 100 cm®,
noGasnsor 10 cM® pacTBOpa I'MAPOKCHAA HATPUS MOJSPHON KoHueHTpamuei 0,1
mons/amM® u 40 cm® pactBopa cynbdara muHka Mmaccosoit gonei 0,45 % nns
ocaxxaeHus OenkoB. CMech B K0j0e HarpeBaroT B TeueHUEe 1 MUH Ha BOASIHOM OaHe
IpU TEMIIEpaType KHUICHHs, MOCJIE Yero OXJIAXTAI0T, TOBOIAT J0 METKH BOJOMH,
MepeMENINBaIOT U QUIBTPYIOT Yepe3 00€330JICHHBIN OyMakKHBIA QUIBTP.

[TapaniensHO MPOBOAST KOHTPOJIBHBIN aHAIU3 HA PEAKTUBBI, TOMEIasi B MEPHYIO
xon0y BMecTuMOCTBIO 100 cM® BMecTo 20 cm® BRITsKKH 20 ¢M® IUCTHILIMPOBAHHOM
BOJIbI.

B konudeckyro konby BMecTUMOCThIO 100 cM® HamuBaroT 5 cM® mpo3padHoro
¢uibTpara, IOIY4EHHOTO MOCIIE OCAKIEHHS OeKOB, 1 ¢cM® pacTBOpa aMmMuaka, 2 cm®

pacTBOpa COJISHOM KHUCIOTHI, 2 CMS

JUCTUJUIMPOBAHHOM BOJABI M, JJISl YCHUJICHHS
OKpacku, 5 cM® pacTBopa cpaBHEHHS, cojeprKalero | MKr HUTpUTa Hatpus B 1 cM®.
3areMm B konby mpuimBaror 15 cm® peakrusa I'pucca u uepes 15 MHH H3MEpSIOT
MHTEHCUBHOCTh OKPAacKH Ha CIEeKTpodoToMeTpe mpH JJIuHE BOJHBI 538 HM WM Ha
(OTORIEKTPOKOIOPUMETPE C 3eJIeHbIM cBeTOGUIbTpoM (Ne 6) B KIoBETE C TOJIIMHON

MOTJIONIAOIIETO CBET CJI0Sl 2CM B OTHOIIEHUHU PAacTBOPA CPaBHEHHSI.

MaccoByto foit0 Hutputa (%) BEIYHCIIAIOT 110 opmyIie

¢ M,*200%100*100%30 (5.3)
m*20*5*10
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rie  M; — wMaccoBas KOHIIEHTpAllUsi HUTPUTA HATpusl, HaWJEHHas MO

KaJInOPOBOYHOMY rpaduKy, MKI/CM>,
M — Macca HaBEeCKHU MPOJYKTa, T;
10° — ko> uIMENT IIEpEBOIa B TPAMMBEL

IMocTpoenne kaanopoBoYHOro rpaguka. B 6 MepHBIX KOJIO BMECTUMOCTBIO
100 cm® kaxkaas MUIETKOM BHOCAT cieaylolue oobeMsl padouero pactsopa: 0; 1,0;
2,0; 4,0; 6,0; 8,0 cM®. B nepByro konby pabounii pacTBOpP HE BHOCAT, MCIOIb3Ys €€
KaK KOHTPOJIBbHYIO.

B kaxayro Koy 1006aBisior 5 cm® pacTBopa ammuaka, 10 cm® pactBopa consHONM
KHCIJIOTBI, JTOBOAST BOAOW JI0 METKM M NEpeMelMBaloT. B KOHHWYECKHE KOJIOBI
BMecTHMOCTEIO 100 cM® mmmerkoil mepeHocaT mo 15 cM® mpUroToBIEHHBIX
pactBopoB, 15 cm® peaktusa I'prcca u nocie 15 MHH BBIIEPKKM IIPU KOMHATHOM
TEMIIEPAType U3MEPSIIOT MHTEHCUBHOCTh PO30BOM OKpacku Ha CHEKTPO(OTOMETpe
pu A=538 HM win POTOINEKTPOKOJIOPUMETPE C 3eJIeHbIM CBEeTOGUILTpOoM (Ne 6) B
KIOBETE€ C TOJIIMHOM MOTJIOMIAIOIIEr0 CBET CJIos 2 CM B OTHOIIEHHH PacTBOpa
CpaBHEHMUSI.

['oToBAT TpW cepuu CTaHIAPTHBIX PACTBOPOB, HAyWMHAA KaXIblii pa3 ¢
MIPUTOTOBJICHUS] OCHOBHOT'O PACTBOPA U3 HOBOU HABECKU HUTPUTA HATPUS.

[To noJy4eHHBIM CpPEIHUM JAHHBIM M3 TPEX CTaHAAPTHBIX PACTBOPOB HA
MUJUTMMETPOBON Oymare pazMepom 25%25 cM cTposT KaamOpoBouHbIN rpaduk. Ha
ocH abCLUCC OTKJIAABIBAIOT MACCOBYIO KOHIIEHTPALUIO HUTPUTA HATpus (MKr/cm®), a
Ha OCH OpAMHAT — COOTBETCTBYIOIIME 3HAYEHHUS] ONTHUYECKON TMJIOTHOCTH.
KanuOGpoBouHslil rpaduk TOJKEH MPOXOAUTH YEpPe3 Hayallo KOOpAUHAT.

[Tomy4yeHHbIC pe3ynbTaThl aHATU3a CBOJIAT B TAOJIUITY PEKOMEHIyeMOU (DOPMBI:

Tabnuma 5.1- PesynbTaThl nccaea0BaHus TPOAYKITUU

Ucnonp3yembrit Coneprxanue, MI/Kr

O6pa3zen
METOL HUTPUTOB HUTPATOB

57




HOJ'Iy‘IeHHI)IC pe3yiibTatbl CTYACHTBI CPABHUBAKOT C IPCACIBHO JAO0ITYCTHUMbIMH

3HAYCHUSMH JIJIs1 JAHHOTO BUA MPOAYKTOB, JIETA0T BEIBOABI U (DOPMYIUPYIOT OO0IIIee

3aKJIIOYCHUC 110 pa60Te.

3. KOHTpOJIbHLIe BOITPOCHI

1.

Kakne Bam wu3BEeCTHBI LBETOPETYIMPYIOIIME BEIIECTBA, HCIOJIb3yEeMbIE B
IIPOU3BO/ICTBE MSICOMPOTYKTOR?
KakoBa nx TOKCHKOJIOrHYecKas OIcHKa?
Kakne MeTonbl HMCHONB3YIOTCS JJIi  KOHTPOJIS COACP)KAHHUS  BPEIHBIX
[BETOPETYJIMPYIOIINX BEIIECTB MPU aHATTUTUYECKUX UCCIICA0BaAHUAX ?

B yeMm 3akiroyaercs CyIIHOCTh OMNPEACIICHUS HUTpAT- U HUTPUT-UOHOB B
MSICOTTPOAYKTax?
KoncepBaHThI MUIIEBBIX MPOAYKTOB. JlaTh XapaKTepUCTUKY MCIOJIH30BAHUS B
MUIIIEBOM MPOU3BO/ICTRBE.

OrnpenesieHue HUTPATOB U HUTPUTOB B MSICE M MACOMPOTYKTaxX.
[Tokazarenu 6e3onacHocT. MeTonbl uccienoBanusi KoHCepBaHTOB MUIIEBBIX
MPOAYKTOB.

TexHonornyeckue 0coOeHHOCTH TpuMeHeHus: KOHCEepBaHTOB MNHILEBBIX

IIPOAYKTOB.

4. 3agaHne 1J151 CAMOCTOSITEJIbHOM PadoOThI

[lo wHAMBUAYyalNbHOMY 3aJlaHUIO TMOATOTOBUTH pedeparbl U Npe3eHTAuU

TBOPYCCKHUX IIPOCKTOB.

e llcnonb30BaHUE KOHCEPBAHTOB B IMMPOU3BOICTBE MPOIYKTOB ITUTAHUS.

3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUH20801 cucmeme:

Hayunblie uccnegoBanusi B 0071aCTH pacIMpeHUs] aCCOPTUMEHTA KOHCEPBAHTOB

AJI TIPOU3BOJACTBA IIPOAYKTOB ITMTAHMA.

JlabopaTtopHnasi pa6ora Ne 6

Tema 3ansaTus: U3yyeHue neHoo0pasywuei crnocoOHOCTH MUIeBbIX 3¢GUpoB

ne/L110J10361. [loka3arean 0esonmacHocT. MeToabl HCCJIETOBAHUS.

TexHoJOrHUecKne 0CO0EHHOCTH INPUMCHCHU.
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YueOHbIe IeJU: OBJIAJICTh 3HAHUSIMH M TMPAKTUYCCKHMH HaBBIKAMH B cdepe
MIPOU3BOICTBA MPOAYKITMHU TUTaHusA. OmnpenenuTs IeHO00Pa3yIoNy0 CIOCOOHOCTh U
YCTOMYUBOCTh  B30UTBIX PACTBOPOB METHIICIUTFOJNIO3I B 3aBUCHMOCTH  OT
KOHIICHTPAIlMU W  TEMIEPaTypbl, OOOCHOBBIBATH TNPUHATHE  KOHKPETHOTO
TEXHUYECKOTO PELICHUS MpH pa3pabOTKe HOBBIX TEXHOJOTHYECKUX IPOLIECCOB
MPOU3BOJICTBA MPOIYKIIMU TUTAHUS; BEIOUPATh TEXHHUECKUE CPEICTBA U TEXHOIOTUU
C YYETOM IKOJIOTHYCSCKUX MTOCIICCTBUI MX TIPUMCHEHUSI.

B pe3yabTare n3yueHusi TEMbI CTYI€HTHI JIOJI3KHBI:

3HaTh: [IpuoputeTsl B cepe MpOU3BOACTBA MPOAYKIIMHA TUTAHUS, OCHOBHBIC
3aJaud B 00JacTH OOECIEYeHUs] MPOJOBOJILCTBEHHON O€30MacHOCTH CTPaHHI,
oOecrnievueHns HACeJICHUS CTPAHbl OCHOBHBIMU HYTPHUCHTAMMU.

YMeTh NPUHATh KOHKPETHOE TEXHUYCCKOE PEIICHUE MPHU pa3paboTKe HOBBIX
TEXHOJOTHYECKHX IPOIECCOB IMPOU3BOJCTBA MPOIYKIIMM TUTAHHS, BHIOUPAThH
TEXHUYECKHUE CPEACTBA M TEXHOJOTHH C YY4E€TOM AIKOJOTHUYECKUX IMOCICACTBUN HX
NPUMEHCHHUS, COCTaBJISITh HAydHO OOOCHOBAHHBIC PEIENTYPHl W TEXHOJOTHIO
MIPOM3BOJICTBA MPOIYKTOB O€30IaCHOTO H 3JI0POBOTO TTUTAHHUS.

BuiiageTh MeTOIaMU aHAIM3a TIPHOPHUTETOB B chepe MPOU3BOJICTBA MPOAYKIIHN
nuTaHus,  OOOCHOBBIBATH INMPHUHATHE KOHKPETHOTO TEXHUYECKOTO PEIICHHUS TPH
pa3pabOTKE HOBBIX TEXHOJOTHYECKHX IIPOIECCOB IMPOU3BOJCTBA  IMPOIYKITHH

IINTaHUs.

1.Teopernueckasi yacTb

1.1 Hesur0103a ¥ ee MPOU3BO/IHbIE
B rpynmy mnuimeBblx A00aBOK IEIUTIONO3HON MTPHUPOABI BXOIST MPOTYKTHI
MEXaHUYECKON M XUMUYECKOM MOoudUKalMK W ACHOJUMEPHU3alUU HATypadbHOMN
nesmunono3sl.  [emmono3za mnpeacTaBisieT coO0OM JMHEHHBIM MOJUMEp, KOTOPBIN
MOCTPOEH U3 3B€HbEB JI-TIIIOK03bI, COeIMHEHHBIX 1,4-B-TITMKO3UTHBIMU CBS3SIMHU.
Hanuuue B-rauko3uHON CBA3U MPUBOAUT HA YPOBHE BTOPUYHBIX M TPETUUHBIX
CTPYKTYp (KOH(pOpMAaIMK TMOJMMEPHBIX IIETIeH, YMAaKOBKU Ierne B (UOPWIIBI) K

(hopMUpOBaHHIO JIMHENHBIX MOJIEKYJI c 30HaMH KPUCTAJUIMYHOCTH
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(BBICOKOOPHEHTHUPOBAHHBIMU yYacTKaMH), BKJIIOYAIONIMMU OTACIIbHBIE aMOp(HBIC
(HEOpHUEHTUPOBAHHBIC) YYACTKUA. Takoe CTpoeHHe OO0yCIOBIUBAET OOJBIIYIO
MEXaHUYECKYIO TPOYHOCTh BOJIOKOH IEJUTIONIO3bI M UX HHEPTHOCTH 10 OTHOIICHUIO K
OOJIBIITMHCTBY PACTBOPUTENICH U PEAareHTOB.

[lemmono3a B KadecTBe MHUIIEBOM JTOOABKM HCIIOJIB3YETCS B JBYX MO-
TUDUKALTHSIX

MHUKpOKpHcTaLIndeckas mearoao3a (E460i), gacTuuHO THAPOIU30BaHHAS
KHCJIOTOW TI0 aMOp¢HBIM ydacTKaM, HanboJiee TOCTYITHBIM JIJIsl aTaKd peareHTaMu, U
3aTeM M3MEIbUYCHHAS; OTINYACTCS YKOPOUCHHBIMHA MOJICKYJIAMH;

nopomkoodpasnas uemono3a (E460ii), BeyiencHHas HW3 PAaCTUTEIHLHOTO
ChIpbs (JpeBecHHa, XJIOMOK M T. I.) YJAJICHUEM COIYTCTBYIOIIMX BEIIECTB
(TeMUIICIUTION03 U INTHUHA), a 3aTeM U3MEIbUCHHAs.

[lemmrono3a B KayecTBE NHUIIEBOM J100ABKHU HCIONB3YETCS KakK 3MYJIbrarop,

TCKCTYpaTop U KaK IIO6aBKa, NPCIATCTBYIOIIAA CIC)KUBAHNIO 1 KOMKOBAHHIO.

Xumuueckass MoaudUKaAIUs MOJICKYJ IEJUIIOJIO3bl MPUBOJUT K U3MEHEHUIO
CBOMCTB M, KaK CJICICTBUE, K U3MEHEHUIO (PYHKIIUI B MTUIIEBBIX CUCTEMAX.

B o0Opa3oBaHuM TPOM3BOJHBIX LEJUIION03bl  OOJBIIYI0 POJb  UTPaAIOT
JOCTYITHOCTh M PEAKIMOHHAsl CIIOCOOHOCTh THIAPOKCUIIBHBIX Tpynn B -, D-
[JIFOKOMMPAHO3HBIX ocTaTkax. [lo peakimoHHON CIOCOOHOCTH THAPOKCHIIBHBIC
rpymmnsl pacnoiararotcs B nocienoparenbHoctd OH npu Cs > OH nipu C,> OH npu
Cs.

Craryc mnumieBblx J00aBOK HMMEIOT CEeMb XUMHYECKUX MOAUDUKAIIUAMA
[IEJUTIOJIO3bI, TPEACTABISIONIMX COOOM MOHO- WJIM JUIPOU3BOJIHBIE C TMPOCTOM
aupHON CBs3bt0 (mpocThie Adupkl). B obmem Buae MoauduimpoBaHHbBIC

IIEJUTIOJIO3BI MOTYT OBITH OTIMCAHBI CIeAytomen (hopmyoit:

™ CH,0X oYy. 7
Ao
OH
OH
0 O-
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[TumieBsie 7OOABKU LETIOIO3HOM MPUPOABI OE3BPEIHBI, TAK KaK HE MOBEPratoTcs
B JKEIYJIOYHO-KHMIIEYHOM TpPAKTE AECTPYKLHMH M BBIIEISAIOTCS 0€3 H3MEHEHUH.
JIHEeBHON CyMMapHBI TpHEM C MHIIEH BCEX MPOU3BOJHBIX LEIUIIOI03bI MOXKET
coctaBnsTh 0—25 MI/Kr Macchl Tena 4YenoBeka. VX JO3MPOBKM B TMHILEBBIX
POJYKTaX OMPEACNAIOTCS KOHKPETHBIMHU TEXHOJIOTMYECKUMU 3a/Ia4aMHU.

Metuanemnoio3a (E461) u rugpoxkcunponuiaMeruine/nroosa (E464).
PacTBOpsitOTCS B XOJIOJHOM BOJIE€ (HO HE PACTBOPSAIOTCS B rOpsiueii) ¢ oOpa3oBaHUEM
BSA3KHUX PAaCTBOPOB. BSA3KOCTH pacTBOPOB ATUX MPOU3BOHBIX LIEIUTIOI03bI, 3aBUCAILAS
OT MX KOHIIGHTpAaIlMM W TMPaKTUYeCKH He 3aBucsmas oT pH B amamazone 2—13,
CHW)KAETCSl C TMOBBIIICHHEM TEMIEpPaTypbl JO MOMEHTa rejaeo0pa3oBaHUs, KOTOPOE
Hactynaetr B uHTepBane temreparyp 50—90 °C. [lo nocTmKeHUH TeMmepaTypHOR
TOYKM Trejeo0pa3oBaHus BSA3KOCTh PACTBOPOB HAUYMHAET PE3KO IOBBIIATHCSA [0
TeMriepaTypbl GIOKYJIAIUUA (KOAryJsilud ¢ 00pa30BaHHEM PBIXJIBIX XJIOMbEBHUIHBIX
arperatoB). IIpomecc oOpaTtuMm, T. €. IPU CHIDKCHHH TEMIEpaTypbl MOXKET OBITh
MOJIy4YeH MCXOAHBIA PacTBOpP, UYTO OOYCJIOBIEHO OOpPaTUMOCTBIO IIpoliecca
o0Opa3oBaHusI ¥ pa3pbiBa BOJOPOJHBIX CBA3EH MEXKIY MOJUMEPHBIMH MOJEKYJIaMH
3(UPOB LEIUTIOI03bI U MOJIEKYJIaMH BOJIBI.

Mernnuemmonoza (ML, E 461) npu temmeparype 20° C u Humke
pacTBOpsIETCS B BOJIE M 00pa3yeT MpO3payHbIe BA3KUE PACTBOPHI, KOTOPHIE BBINAIAIOT
B BHJIC€ XJIONbEB NpH HarpeBaHuu Bbime 50° C; mpu OXJaXJACHUU XJIONbS BHOBB
IIEPEXOAAT B PACTBOP.

Boausie pactBopel ML 001amai0T CBA3BIBAIOIIMMU, SMYJIbIUPYIOIIUMH,
JUCTIEPTUPYIOMIMMH U TIEHOOOPa3yIOIUMH CBOMCTBAMHU.

I'mapoxcunponminesoiosda (E463). PactBopsieTcss B Boje mpu Temieparype,
He npespimaromied 40 °C.  Ee pacTBOpUMOCTh MOBBIIAETCA B MPUCYTCTBUU
caxapo3bl. BSI3KOCTh pacTBOpOB, KOTOpas He 3aBHCUT OT pH B uHTepBane 2—11,
CHUKAETCS C MOBBIIICHUEM TEMIIEPATYPHI 0 MOMEHTa (IIOKYJISAINH, HACTYAIOIIETO,
MUHYS CTajuio reneoOpazoBanus, B unreppaie 40—45 °C. Ilporecc obpatum, u co
CHIDKEHHEM TeMmIeparypbl OyAeT MPOUCXOJUTh MOBTOPHOE PACTBOPEHHE STOTO

B(I)I/Ipa OCJIJI0JI036I B BOJAC. BO,Z[HBIG pacTBOpbl THAPOKCHUIIPOIMUIICIIIIOJI03bI
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MPOSIBJIAIOT TMOBEPXHOCTHYIO AKTUBHOCTb, JIEMCTBYSl B JUCIEPCHBIX MHUILEBBIX
CUCTEMAX KakK 3MYyJbraTop. PacTBOpBI 3TOro NpoOr3BOJIHOIO LEITHOI03bI COBMECTHUMBI
C OOJIBIIMHCTBOM HaTypaJbHBIX U CHHTETUYECKUX BOJOPACTBOPUMBIX MOJUMEPOB —
METUJILEIUTIONIO30M, KapOOKCUMETHIILEIUTIONO0301, KEJIaTUHOM, aJbIMHATaMH W JIp.,
YTO CO3/1a€T BO3MOXKHOCTh KX COBMECTHOTO HCIIOJIb30BAHUS JJIsi JTOCTHKECHHS
KOHKPETHBIX TEXHOJOTUYECKHX 3((PEKTOB: I MOTYYEHUs 3aJaHHOW BEITUYUHBI
BSA3KOCTH, TesieoOpa3oBaHusi, OopMUpOBaHUS HEOOXOANUMON TEKCTYPHI.
Kapo6okcumeruinnesunoiosa (E466). PactBopsieTcss 1 B ropsiueid, 1 B XOJOAHOM
BOJIE C 00pa30BaHUEM PACTBOPOB PA3IMYHON BA3KOCTH, KOTOpask 3aBUCUT OT CTEIECHU
3aMEIEeHNs] THAPOKCUIIBHBIX TPYHI B MOJIEKYJIE IEJUTI0NI03bI. sl MUIeBbIX neneu
OOBIUHO MpUMEHS0T KapOokcumetunuemoiaody (KML) co crenenbto 3amernieHus
0,65—0,95, obpazyromryro pacTBOPHI BBICOKOH M CpeaHel Bsi3kocTh. Kak 1 B ciydae
IPYTUX MPOU3BOJHBIX, BS3KOCTh pacTBopoB KMII ymeHbIIaeTcsi ¢ MOBBILIEHHEM
TEMIIepaTyphbl, OJHAKO B OTJIMYHE OT HHUX B pacTBOpax »J3TOH J100aBKH
resieoOpa3oBaHusi Wid (QIOKYJISAUMM HE MPOUCXOAuT. Jlpyras oTiIMYHUTENbHAS
0COOEHHOCTh — 3aBUCUMOCTH BsizkocTH pacTBopoB KMI] ot pH. B unteppane 5—9
OHa IpakTh4ecKku He 3aBucut oT pH, npu pH Hmxke 3 mMoxkeT Bo3pacrarsb, a npu pH
Boime 10  Moxer  ymeHsblmatbes. CMecu  KapOOKCHUMETWIIIEIUTIONO3bI U
TUAPOKCUTIPOTIMIILICIUTIONO3bl  001a1al0T  CUHEPTruYeckuM 3P HEKTOM, KOTOPHIMA
MPOSIBJISIETCS. B TMOBBIIIEHUH BS3KOCTH WX PACTBOpPA MO CPABHEHHIO C BA3KOCTHIO
pPacTBOPOB HMHAMBUAYATbHBIX J100aBOK.CTpOEHHUE U TEXHOJIOTHYECKHE (YHKIIUU

MUIIEBBIX A(O)UPOB LIEIJLTION03bI MPEICTaBIICHBI B Tabauie 6.1.

Tabnuna 6.1- MonuduimpoBaHHbIe TIEJUTION03bI U KX TEXHOJIOTUYECKHE (PYHKITUH.

E-nomep HasBanue X N TexHomornueckas
DOyHKIMSA

E461 Mertunuemnnonos3a CHs H 3arycTurens,
cTabmim3aTop,
AMYJIBIraTop

E462 OTHUIEINTION03a CH,CH3; H Hanomaurens,
CBSI3YIOILMI areHT

E463 [MaapokcunponuIIesroao3a CH2CH(OH)CHs H 3arycTuTenb, cTadu-
JIU3aTop, SMYJIBIaToOP

E464 I'mppoxcunponunmermnueonosa | CH3CH(OH)CHs CHs To xe
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E465 MeTtunTiiinestoao3a CHs CH2CHs |3arycturens,
crabunm3arop,
HMYJbraTop,
MIEHO000pa30BaTeb

E466 KapOokcumernieniroiaosa CH>COONa H 3arycTuTenb,
HATpUEBAs COJIb CTabMIIN3aTOP

E467 DTHATHAPOKCUITHIIICILTION03a CH 2CHs CH2CH20H|Dmynsrarop,
cTabmIM3aTop,
3aryCTHTEND

[Iportecc momydeHHss MTPOCTHIX S(PHUPOB IEJUTIOIO3bI BKIIOYAET CTAIUIO
MOBBILICHUSI €€ PEAaKIMOHHOM CIMOCOOHOCTH, IIOCKOJIbKY IUIOTHas YyHaKOBKa
LEJUTIOJIO3HBIX BOJIOKOH MPEMSTCTBYET B3aUMOJCHCTBUIO TMAPOKCHIIBHBIX TPYMI C
MOJIEKYJIaMH peareHToB. [l 3TOro meiIrono3y NOJABEPraloT HaO0yXaHUIO WU
MEPEBO/SIT B PACTBOPUMOE COCTOSTHUE. B TIPOMBINIIICHHBIX YCIOBUSIX MPOIECC BEIYT
B rerepodasHoil cpene (AUCIepcUsl LEIUI0I03bl B allETOHE WM HM30MPONHUIOBOM
criupTe), oOpabaThIBast IIEJUTI0I03y PACTBOPOM THIPOKCU]Ia HATPUSI TIPU TEMITEpAType
50-140°C ¢ obpa3zoBaHHEM aNTKAIHMIICILTIONO03bI (TIpoIiecC Mepcepu3aiun). [lumessie
MPOU3BOJHBIEC LIEJUIIOJIO3bl MOJYYarOT B3aMMOJICHCTBHEM alKaJUMOIU(DUKALMUA C
rajJloreHaIKWiaMu  (oOpa3oBaHME€  METWJIMPOBAHHBIX W ATUIMPOBAHHBIX
MIPOU3BOJHBIX) UM COOTBETCTBYIOIIMMHU SMOKCUAAMHU (TIOTYyYEHUE TUAPOKCUITUII- U

TUAPOKCUTIPOTTMIIIIPON3BOIHBIX ).

KoMOuHupyst MCXOAHBIE pEareHThl, IOJYyYarT CMEIIaHHBbIE MPOU3BOHBIC
[[EJUTIONIO3bI, HAMPUMEP, METHIDTUIIIEIUIION03Y, THAPOKCUIIPOMUIMETIIIIIEIITION03Y
1 T.m.MoauduKamus 1meuTI0I03bl AHATOTHYHO MOIU(HUKAIINN KpaxMasia IPUBOINT K
W3MEHEHUIO CBOWCTB (PacTBOPUMOCTH, BS3KOCTH PacTBOPOB, CIIOCOOHOCTH K
rejicoOpa3oBaHUI0 U T. 11.), UTO OTPaA)KaeTCs Ha €€ TEXHOJIOTMYECKUX (YHKIUSIX B
MUMIEBBIX CcUCTeMaX.TpaWIIMOHHO 3TH J00ABKH WCIOJB3YIOT B TEXHOJIOTHSIX
XJICOOOYIOUHBIX W KOHAWTEPCKUX H3JCIHA, MOJOYHBIX U  00€3KUPEHHBIX
OMYJIbCHOHHBIX MPOAYKTOB, 0€3aJIKOTOJIBHBIX HAITUTKOB, TJI¢ OHH BBICTYIIAIOT B Kaye-
CTBE IMYJBraTOPOB M CTAOMIM3aTOPOB MHOTOKOMITOHEHTHBIX JHCIEPCHBIX CHCTEM,
CYCIICH3UH W AMYJIbCHI, 00ECIIeYnBaAOT HEOOXOAMMbIC KOHCUCTEHIIUIO U BKYCOBBIC

CBOMCTBa
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2. lIpakTHYecKkas 4acThb
Oneim 1. Onpedenenue nenooodpaszywuieii.  cnocoOHocmu  pacmeopos
Memuayeniio3nl
JUiss  npoBeneHuss HCCIEAOBaHUM TOTOBSAT PAcTBOPBl  METHIILEIUIIONO3bI IO
clenyromen perenType U TEXHOJIOTHU:

Ta6numa 6.2 - BapuaHThl pacTBOPOB ISl HCCIIEA0BAHUS

HanmeHnoBanue MHIpeueHToB 1 BapuaHT | 2 BapuaHT 3 BapuaHT 4 BapuaHT

MeTriienoio3a 10 15 20 25

Bopa puctmimipoBannas 1055 1050 1045 1040
Brixon 1000 1000 1000 1000

Bony HarpeBator no kunenus. ['opsiueid Boaon ¢ temmneparypoi 90°C (1/5 yacteio
HOPMBI) 3aJIMBAIOT METHIILEIUIIONO3Y M OCTaBJSIIOT Ha 30 MUHYT Uil HaOyxaHWMs.
OcTanbHyl0 KHAKOCTh OXxJaxnaarT a0 Ttemnepatypbl 10 °C. Ilocime HaOyxanus
METHIILIEIUTIONO03bl K HEW JOOAaBISIOT OXJAXAECHHYI0 BOJY M PAacTBOP TLIATEIBHO
MIEPEMELIMBAIOT JI0 ITOJIHOTO PACTBOPEHUS METHIILIEIIIIIOIO3BI.

[ToaroToBieHHBIE PACTBOPHI OXJAXIAOT 110 Temmeparypel 10, 15, 20, 25 °C u
B30MBAIOT Ha MHUKCEpE /10 yBEJIMYEeHUs] o0bema MeHbl B 3-5 pa3, MpU 3TOM CIeAyeT
3a(UKCUpPOBATh MPOAOJKUTEIBHOCTh B30MBaHUS M OOBEM IMOJYYEHHOU TIEHBI,
BBICOTY CT0JIOA pacTBOpa A0 B30MBAHUS U BBICOTY CTOJI0A MEHBI MTOCIIE B30MBAHUS.

[TeHo0Opa3yIoIIyI0 CIIOCOOHOCTh PACTBOPOB METHIIICIUIIONO3bI IIPH B30OMBaHUU

OTpeeIIoT 1o hopmyJie:

Jile :H”'—m% (6.1)
Hp

rae [IC — nenooOpasyromiast CiocoOHOCTh, %o;
Hn — BrIcoTa cT0J10a IIEHBI, CM;
Hp — BricoTa pacTBOpa nepe B30MBaHUEM, CM.
Onvim 2. Onpedenenue ycmoiuuugocmu 630umoil Maccol K pacciloeHulo

_ Hn3-100
Hn0 '

\% %

Y cTOWYMBOCTD B3OUTOM MacChl K PACCIOCHUIO HAXOAT U3 COOTHOIICHHUS:
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rae Y - yCTOWYMBOCTH B30MTOM Macchl, %;
Hm3 — BeicoTa cTonba meHsl mociie 3-X 4acoB BBIICPKKH, CM;
HnO — nepBoHavanbHas BeICOTa CTOJIOA ITEHBI, CM.
Pe3ynbTaThl ONBITOB MPEACTABUTH B BUJI€ TAOIUIIBI:

Ta6muma 6.3 - OcHOBHBIE Pe3yJIbTaThl MCCIICA0OBAHUS

Konuenrpanus Temneparypa [TenooOpasyromas | Y CTONYHBOCTH
pacTBOPOB pactBopoB MII nepen | cnocoOHOCTB,% B30UTOI
MI] B30mBanueM, °C Macchl, %

[Toctpouts: 1. I'paduk 3aBUCHUMOCTH TTIEHOOOpa3ytolel cnocoonoctu MI] ot

KOHLeHTpauu MI1;

[10C, %

80
60
40
20
10

[
»

0 1.0 15 2,0 25 C,r/em®

2. I'paduk 3aBucumMocTH neHooOpasyroiei cnocooHoctTt MY oT TeMriepaTypsl

B30MBaHUSL.

110G, %

100
80
60

40

v

20

10 15 20 25 T°C 7.
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3. KoHTpoJibHBIE BONIPOCHI

o ~ wDnp e

9.

Kakue mnumieBsie 3(upbI HEITI0I03bI BaM H3BECTHBI?

KakoBa xumuueckas npupoga MUIIEBBIX 3(PUPOB LEIITOI03bI?

Kakue mogndukanuy nuieBbix 3pupoB HEUTI0I03bI BAM U3BECTHHI?
Kakxnmu cBoticTBamMu 00J1a1al0T THUIIEBBIX d(DUPHI MEITIOI035I?

Kakue gusuko-xumudeckue GpakTopsl BIUAIOT HA TEXHOJIOTUYECKUE CBOMCTBA
MUIIEBBIX 3()UPOB LIETUTIONO3bI?

Kak npousBoautcs nzydeHue neHooopasyromieil ciocoOHOCTH MUIIEBBIX
3(HUPOB LEITIOJIO3BI?

Kakue mokazarenu 0€30MaCHOCTH XapaKTEPU3YIOT MUIIEBbIE 3(DUPHI
LEJLTI0I03bI ?

Mertoabl ucce10BaHus MUILEBBIX YPUPOB LEUTH0N03bl. J[aTh
XapaKTEPUCTHKY.

TexHONMOrNYECKNEe 0OCOOCHHOCTH IMPUMCHCHHU: ITHIICBBIX 3(1)I/IpOB O CJIIIOJIO3EI.

4. 3aganue 1J151 CAMOCTOATEILHOM PadoOThI

[lo wHAMBUAYyaTbHOMY 3aJlaHUI0 TOJATOTOBUTH pedepaThl W TPE3EHTAIUU

TBOPYECCKHX ITPOCKTOB.

e lcnonp3oBaHue >(PHUPOB LEUIIOI03bI B TNPOU3BOACTBE IPOAYKTOB

ITUTaHUA.

3aoanus 011 00ONOIHUMEILHO20 OOHYCA NO OAILHO - PEUMUH2080U CUCHEME:

Hcnonb3zoBanue 3pUpoB LEIUIIOI03bI B MTPOU3BOACTBE MPOAYKTOB JETCKOTO,

JTUETUIECKOTO, JIEYCOHO — MPOQUIAKTUIECKOTO MTUTAHUS

JlabopaTopnasi pabora Ne 7

Kpyrasii cros: CoBpeMeHHbIE MOAX0/AbI K HCII0JIb30BAHUIO
0MOo10rH4ecK aKTUBHBIX 100aBoK. [loka3aTesnn 0e30nacHOCTH.

TexHoJ0rHYecKne 0COOEHHOCTH NPUMECHCHMUA.

YueOHbIE neJm: O03HAKOMHTLECSI C OCOOCHHOCTSIMU MAapKHPOBKH OMOJIOTHYECKH

AKTHUBHBIX I[O6aBOK COIrJIaCHO HOPMATHBHBIM JOKYMCHTAM. OHpGI[eJ'H/ITB YPOBCHb
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YCBOCHUSI MaTEpUAJIOB TUCIUIUIMHBI, TPUOOPETCHHBIE CTYACHTAMH 3HAHUSAMH U
MPaKTUYECKUE HABBIKM B c(epe MpOU3BOACTBA NPOIYKIIMHU MATAHUS C TUIIEBBIMU
U OHOJIOTMYECKU aKTUBHBIMH JI00OaBKaMH, 3HAHUS HOBBIX TEXHOJOTHYECKUX
MPOIIECCOB TMPOU3BOJICTBA MPOIYKIIMU MUTAHUSA, YMEHHS BBIOMpPATh TEXHUUYECKHUE
CpPEACTBA U TEXHOJIOTHUHU C YYETOM 3KOJIOTHYECKHUX MOCTIEICTBUM UX TPUMECHEHUS .

B pe3ysabTarte U3yuyeHUs TeMbI CTYI€HTHI 10JIKHBI:

3HaTb: ocHOBHble HOpMaTHMBHO MpaBOBBIE aKThl HMCIOJIb30BAHMS MHUILEBBIX
100aBOK B IIPOU3BOJICTBE MPOYKTOB NMUTaHus. IIpuopurersl B cdepe Mpou3BOICTBA
NpPOAYKIIMM  TNHUTaHUS,  OCHOBHbICE  3aauyd B oOsactu  oOecrnedyeHus
MIPOIOBOJILCTBEHHON O€3011aCHOCTH CTPAHBI.

YMeTh NpUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TEXHOJIOTUYECKUX TMPOIECCOB MPOU3BOJACTBA MPOAYKIMHM THUTaHUS, BbIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTUH C YYETOM JKOJOTUYECKUX IMOCIEACTBHI HX
MPUMEHEHUs, COCTaBIIATh HAY4YHO OOOCHOBAHHBIE PEUENTYPhl U TEXHOJOTHIO
MIPOU3BOJICTBA MTPOIYKTOB 0€30MaCHOTO U 3JJ0POBOI0 MUTAHUS.

Baangers MeTolaMu aHaIM3a MPUOPUTETOB B chepe Mporu3BOACTBA MPOAYKITUU
MUTaHUs,  OOOCHOBBIBATh MPUHSITUE KOHKPETHOTO TEXHUYECKOTO PEUICHUS MpH
pa3pabOTKE HOBBIX TEXHOJOTUYECKUX TMPOIECCOB MPOU3BOJACTBA MPOIYKITUU
MTATAHUS.

Mamepuanwt 011 pabomuwi:

Pazpabomannvle cmyoenmamu meopieckue npoeKmaol, npe3eHmayuiu,
pegpepamul u cooouwenusn «Ucnonvzosanue nuuesvlx U 0U0J102UYECKU AKMUBHBIX
000a60K 6 npou3600cmee npooyKmoe NUMaHus1»

[lepedyern BOMPOCOB, KOTOPBIE BHIHOCSTCS JJISI OOCYKIEHU S, OTIPEIeTIAeTCS

AOIMOJIHHUTCIIBHO IIPH IMMOATOTOBKC K 3aHATHAM.

1. TeopeTnyeckas 4yacTb

BAI[ HCIIOJIB3YIOTCA  KaK I[OHOJ'IHPITGJII)HBIﬁ HCTOYHHK TIIMIICBBIX U

OMOJIOTUYECKH aKTHUBHBIX BCHICCTB JUJIA OINTHMH3AIWMKU YIJICBOAHOI'O, KHUPOBOTIO,
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0EMKOBOT0, BUTAMMHHOTO M JIPYIMX BHJOB OOMEHAa BELIECTB MpPH Pa3IMYHBIX
(GYHKIIMOHATBHBIX ~ COCTOSHUSIX,  JUISI ~ HOpMaiM3alMdl  W/WIM  YJIy4IICHUs
(YHKIIMOHAJILHOTO COCTOSIHHMSI OPTaHOB M CUCTEM OpraHM3Ma YeJIOBEKa, B TOM YHCIIe
IIPOIYKTOB, OKa3bIBAOIINX oOLIeyKperustoniee, MSATKOE MOYETOHHOE,
TOHU3UPYIOLICE, YCIOKAMBAIOIIEE M WHBIC BHUABI JEUCTBUA IPU PA3IUYHBIX
(YHKIIMOHAJIBHBIX COCTOSIHUSX, JJI CHMJKEHHUS pUCKAa 3a00JIeBaHUM, a TaKkKe s
HOpMaJM3alMl  MUKPOQIIOPHI  KEIYyAOYHO-KUIIEYHOTO TpakTa, B KadecTBe
SHTEPOCOPOEHTOB.

BAJl noKHBI OTBEYAaTh YCTAHOBJICHHBIM HOPMAaTUBHBIMM JOKYMEHTAMH
TpeOOBaHUSIM K KayeCTBY B YAaCTU OPTaHOJIENTUYECKHX, (PU3HKO-XUMUYECKHX,
MUKpPOOUOJIOTUYECKUX, PATUOJOTHUECKUX U APYTUX MOKa3aTelel MO JOMYyCTUMOMY
COJIEP)KAHUIO  XUMHUYECKUX, PATUOJOTMYECKHX, OHOJOTMYECKHX  OOBEKTOB,
3aPEIICHHBIX KOMIIOHEHTOB U HMX COCAUHEHHUHM, MUKPOOPTaHU3MOB U JPYIUX
OMOJIOTMYECKUX areHTOB, MPEACTABISAIOUINX OMACHOCTh JUIS 370pPOBbsl yeloBeka. B
OMOJIOTUYECKH aKTHBHBIX J00aBKax K NHUIIE PErIaMEHTUPYETCS COAEp)KaHUe

OCHOBHBIX HeﬁCTBYIOHIHX BCIICCTB.

TpedoBanus k ynakoske BAJl u nHpopmManun, HAHECEHHOH HA ITUKETKY

OOsi3aTenpHass MapKUpPOBKAa OMOJIOTMYECKH aKTUBHBIX J100aBoK (BAJI)

IIPOBOOUTCA B 3KCIICPUMCHTAJIBHOM PCIKHMC. BCé, YTO KacCacTCsa 3KCIICPUMCHTA, —

Cro nmejiM MW 3aJdayu, OTallbl MW TIIpaBWja — IPOMNMHUCAHO B MOCTAHOBJICHHUH

ITpaButenbctBa No 673 ot 29.04.2021. Tam ke €CThb NMOJHBIA CHUCOK TOBAPOB U3

ATOM KaTETOPHH, KOTOPHIC MOICKAT 00s3aTEIIBHON MapKUPOBKE.

VYnakoBka BAJl nomkHa obecrieunBaTh COXpaHHOCTh U KauecTBO BAJl Ha Bcex
stanax obOopota. Ilpu ymakoBke BAJ[ m0KHBI HCHOIB30BATHCS MaTEPHAIIBI,
pa3pelleHHbIE [JI1 HCHOJIb30BAHUS B YCTAHOBJICHHOM MOPSAJKE ISl KOHTaKTa C
MUILEBBIMU TPOYKTAMU U JICKAPCTBEHHBIMU CPEJICTBAMH.

TpeboBanust Kk  WHpOpMAIMM, HAHECEHHOM Ha  3TUKEeTKY  BAJl,

YCTAaHaBJIMBAKOTCA B COOTBCTCTBHU C ,HeﬁCTBYIOHlPIMI/I 3aKOHOOATCIIbHBIMH H
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HOPMATUBHBIMU JIOKYMEHTaMHU, PETJIaMEHTUPYIOIIMMHU BBIHECEHHE Ha ATUKETKY

uH(pOpMaIHU AJIs TOTpeOUuTes.

Hughopmauusa o BA/] oonsxcna cooepricams:

e HamMmeHoBaHus BA/I;

® TOBApPHBIN 3HAK U3rOTOBUTENS (TIPU HATMYHH);

e 0003HauYe€HHUS] HOPMATHUBHOW WM TEXHUYECKON JOKYMEHTAIMH, O0O0s3aTeIbHBIM
TpeOOBAaHUSAM  KOTOPBIX  JIOJUKHBI ~ coOTBeTCTBOBaTh bBAJl  (mms  BAJ]
OTE4YEeCTBEHHOI0 Mpou3BoAcTBa u crpad CHI');

e cocraB BAJl, ¢ yKazaHueM MHIPEIMEHTHOTO COCTaBa B  MOPSIKE,
COOTBETCTBYIOIIEM UX YOBIBAHHIO B BECOBOM HJIM MPOIIEHTHOM BBIPAKECHUH,

® CBeJCHUS 00 OCHOBHBIX MOTPEOUTENLCKUX cBOMCTBax BA/I;

e cBejeHUs 0 Bece win oObeme BAJl B enuHMIEe MOTPEOUTEIHCKONM YITAKOBKU U BECE
Ui 00beMe eAMHUIIBI TPOJIYKTA;

® CBEJACHUSA O TMPOTUBOINOKA3aHMAX I NPUMEHEHHUS TPU OTACIbHBIX BHAAX
3a00JIEBaHMI;

e ykaszaHwue, uTo bA/l He sBIsETCS JIEKAPCTBOM,;

® [1aTy W3rOTOBJICHUS, TAPAHTUIHBIN CPOK TOJHOCTH WJIM JAaTy KOHEYHOI'O CpOKa
peanuzanuu NpoayKIUu;

® YCIIOBUSI XpaHEHUS;

e uH(pOpPMALMIO O TOCYAAPCTBEHHOM peructpauu bA/] ¢ ykazanuem Homepa U Aathl;

® MECTO HaXOXKJCHHS, HAWMMEHOBAaHHE W3rOTOBUTENS (MpOAABIA) M  MECTO
HaXOXJEHUs U TenedoH OpraHu3allui, YIOJIHOMOYEHHOW W3TOTOBUTEIIEM
(mpoxaBLOM) HA IPUHATHE TPETEH3UN OT MOTpeOUTeNeH.

[lepeuncnennas Boile nH(GOpPMAITUS TOBOAUTCS 10 CBEICHUS MOTpeOUTENCH B

0001 TOCTYIMHOU TSl MPOYTEeHHS oTpedbuTeneM Gopme.

Hcnonb30BaHre TEPMHUHA «IKOJOTHYECKH YUCTHIM MPOIYKT» B Ha3BAHUU U TIPU

HaHeceHnn wuHpopmaruu Ha OSTUKETKY bBAJ[, a Takke WHCHONB30BaHUE WHBIX

TEPMUHOB, HE HWMEIOIIUX 3aKOHOJATEIbHOTO U HAyYHOro OOOCHOBAaHMS, HE

AOITyCKacTCH.
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TpeGoBanus k xpanenunro BAJ|

Opranuzanum, 3aHuMaronecs: xpanenuem bAJl, 10O KHBI ObITH OCHAIIECHBI B
3aBUCHUMOCTH OT aCCOPTUMEHTA:

- CTeJUTaKaMH, MOI0HAMH, TTOITOBapHUKAMH, Ikadamu 1 xpanenust bAJl;

- XOJIOAWJIBHBIMH KaMepami (1kadamu) asist XxpaHeHus: TepMonaduibHbIX BA/L;

- CpEICTBAMHM MEXaHM3aluu [JIs1 MOTPY30YHO-Pa3rpy304HBIX padoT (mpu
HEOOXOJIUMOCTH);

- mnpubopamMu IS pErucTpaluyd mapamMeTpoB BoO3ayXa (TEPMOMETpHI,
MICUXPOMETPBI, TUTPOMETPHI).

TepMoMeTpbl, TUTPOMETPHl WM TCUXPOMETPHl PA3MEIIAOTCA BHAIU OT
HarpeBaTesibHbIX MPUOOPOB, Ha BbIcOTE 1,5-1,7 M OT MoJia U Ha paCCTOSIHUU HE MEHEE
3 M or aBepu. [lokazaTenu STUX NPUOOPOB E€XKEIHEBHO PETUCTPUPYIOTCS B
cnenuaibHoM kypHasie.  KoHTponupyromue npuOOpbl  JIOJKHBI  TIPOXOJIUTH
METPOJIOTUYECKYIO TOBEPKY B YCTAHOBIICHHBIE CPOKH.

Kaxnoe nammeHoBanue u kKaxpgas mnaptus (cepusi) BAJl xpanstcs Ha
OTAEIbHBIX MOAAOHAX.

Ha cremnaxkax, mkadax TMOJKax TMPUKPEIUISETCS CTeJJIaXHas KapTa C
yKazaHueM HaumMmeHoBaHusi BAJl, maptuu (cepuu), cpoka TOJHOCTH, KOJIMYECTBA
€IMHULL XpaHEHUS.

BAJl crmenyer XpaHUTh C Y4€TOM HX (PU3UKO-XUMUYECKUX CBOWCTB, MPHU
YCJIOBUSIX, yKa3aHHBIX MpeanpustueM-npousBoauteneM BAJl, coOmionas pexumbl
TEMIIEPATYpPHbI, BIAXKHOCTH U OCBEIIEHHOCTH.

B ciydae, ecniu npu xpanenuu, TpaHcnoptupoBke BAJ[ momyieHo HapyieHue,
npuBeiee K yrpate BAJ[ cOOTBETCTBYIOIIETO KauecTBa U MPUOOPETCHUIO UMH OTMTAaCHBIX
CBOWCTB, TpaKJaHe, WHAMBHUIYaJbHbIC NPEANPUHUMATEIN W OPUIUYECKUE JIHIIA,
yuactBytoine B o6opore BAJIl, ob6s3anbl mHbOpMHpOBaTH 00 3TOM BIAJCIBIECB U
noiryyareneit bAJl. Takue BAJ] He nouiekar XpaHEHUIO U peaTn3aliy, HAIIPABIISIOTCS
HAa DKCIIEPTU3Y.

TpeodoBanus k TpancnopTupoBke BA /I
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TpaHcnopTHBIE CPEACTBA, UCIIOJIB3YEMBIE I NEPEBO3KU BA /], TOMKHBI UMETH
CaHUTAPHBINA MACIOPT, BBIJAHHBI B YCTAHOBJIEHHOM MOPSAKE, ObITh B MCIPABHOM
COCTOSIHUM, YUCTHIMHU.

VYcnoBusi ~ TpaHCHOPTUPOBKU  (TeMIlepaTypa,  BIAXHOCTb)  JIOJKHBI
COOTBETCTBOBATh TPEOOBAHHMSIM HOPMATUBHONW M TEXHUYECKOM JOKYMEHTAI[MU Ha
kaxaeid Bua BAJl. TpancmoptupoBka TepmonaOuibHbix BAJ[ ocymectBisercs
CIEHHAIA3UPOBAHHBIM OXJIAKIAEMBIM WIIH H30TEPMUYECKUM TPAHCIIOPTOM.

BAJl TpaHCnOpTHPYIOTCS M XPaHATCS B NMEPBUYHOW, BTOPUYHOM, IPYIMIIOBOU
Tape, TOPEAyCMOTPEHHOM  JEWCTBYIOIIEM  HOPMATUBHOM W TEXHHYECKOU
JNOKyMEHTAIMEeN, KOTopasl MOJDKHA 3allMINaTh yrnakoBaHHble BAJ] oT Bo3nencTBHA
aTMOC(EPHBIX 0CAKOB, MBUIH, COJTHEYHOTO CBETA, MEXAaHUYECKUX IMOBPEKACHUI.

I'py3unky, a TakKe BOAUTEIM M DKCIIEIUTOPBI, €CJIIM OHU OCYILIECTBIAIOT
(GYHKIUM TPY34YMKOB, JOJDKHBI MMETh IpU ceO€ JIMYHYIO MEIULUHCKYI0 KHHUKKY
YCTaHOBJIEHHOTO 00pa3ua.

TpancriopTHbBIE CpeacTBa, HCMOJb3yeMmble s nepeBo3ku BAJl, mo mepe
3arpsA3HEHUs] TOABEPTarOTCd MOWKE C NPUMEHEHHEM PA3pELIEHHBIX OpraHaMH H
YUPEKICHUIMU TOCCAHAIUICTYKOBI MOTOITUX CpPEIICTB, o0paboTke
Ne3UH(ULIUPYIOLUMHU CPEICTBAMMU.

[Ipn TpancnoptupoBke BAJ[ mOMKHBI HMETH TOBAapHO-CONPOBOAUTEIBHBIE

HJOKYMCHT®BI, O(I)OpMJ'IeHHBIe B COOTBCTCTBHH C YCTAHOBJICHHBIM ITOPAJIKOM.

TpedoBanus k peasmzauuu BAJ|

Po3nanunass ToproBinss BAJl ocymiecTBisieTcsl 4depe3 anTedHbIE YUPEKICHHS
(anTeku, anTedyHbIE MAara3WHbl, ANTEYHbIE KUOCKH W Ap.), CHEUUATU3UPOBAHHBIC
MarasuHbl IO MNPOJAXKE JUETUYECKUX NPOAYKTOB, NPOAOBOJILCTBEHHBIE MAara3uHbI
(cneranbHbIE OTIEIbI, CEKIIUN, KHOCKH).

[Ipu pa3melieHnn ¥ yCTpOMCTBE MOMelleHuid aia peanusanuu BAJ[ cnenyer

PYKOBOJICTBOBAThCSl TPEOOBAHUSIMU JACUCTBYIOIIMX CAHUTAPHBIX MPABUI U JPYTUX
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HOPMAaTUBHBIX JOKYMEHTOB JUIS alITEYHbIX YUPEKIECHUN U OPTAaHU3ALMN TOPTOBJIM.

Peanuzyembie BA/] 10MKHBI COOTBETCTBOBATh TPEOOBAHUSAM, YCTAHOBIEHHBIM
HOPMAaTUBHOW U TEXHUYECKON JOKYMEHTALUEH.

Posnnunas mpomaxka BAJ[ ocymiecTBisieTcss TOABKO B MOTPEOMTENBCKON
YIaKOBKE.

MapKUpOBOYHBIN SPJBIK KaXXIOr0 TapHOTO MeCTa C YKa3aHUeM CpokKa
TOJHOCTH, BHJA NPOAYKIMH CIEAYET COXPaHATh JO OKOHYAHHsA peaau3anuu
IIPOJIYKTA.

He oonyckaemcs peanuzayus BAJ:

- HE IPOILIEANIINX IOCYIapCTBEHHON PETUCTPALINH;

- 0e3 yZI0CTOBEpEHHs O KauecTBE U 0€30IacCHOCTH;

- HE COOTBETCTBYIOIIMX CAHUTAPHBIM IIPaBUJIaM U HOPMaM;

- C UCTEKIIUM CPOKOM T'OJJHOCTH;

- IIpU OTCYTCTBHUM HaJUICKAIIUX YCIOBUN peanu3anuu;

- 0e3 HJTHKeTKHM, a TakXke B ciyyae, Korga uH(popMmalus Ha 3THUKETKE He
COOTBETCTBYET COIJIACOBAHHOM IMPU I'OCYAAPCTBEHHOW PETUCTPALUY;

- NOpU OTCYTCTBMM Ha 3THUKETKE HWH(GOpMAIMM, HAHOCUMOW B COOTBETCTBUHU C
TpeOOBaHUSAMU JIEHCTBYIOIIETO 3aKOHOAATEIbCTRA.

Pemenne 00 yTuian3anuu WIA YHUUYTOXKEHUU MPUHUMAIOTCS B COOTBETCTBUU C
[lonoxxeHneM O TNPOBENEHUM  OKCHEPTU3bl HEKAYECTBEHHBIX M OIACHBIX
IIPOJOBOJIBCTBEHHOI'O CBHIPbsl M IMHUIIEBBIX IIPOAYKTOB, HMX MWCIOJIB30BAHUS HWIIU
YHUUYTOXEHUA, yTBEpkKAeHHbIM [locranosienuem IlpaBurenscrtBa Poccuiickoin
denepauum.

N3bsaTasd npoayKuus 10 €€ UCIOJIb30BAHMSA, YTUIM3ALUU WIA YHUYTOKECHMS
MOJUICKUT XPAaHEHUIO B OTHEJIBHOM IMoMelleHuu (mkady), Ha 0coOOM ydeTe, C
TOYHBIM yKa3aHUEM €€ KoaudecTBa. OTBETCTBEHHOCTh 3a COXPAaHHOCTb 3TOM
IIPOAYKIMU HECET BJIAJIEIICL.

B cnydae okoHYaHMs CpoKa ACUCTBUS PerucrpanimoHHOro yIOCTOBEPEHHUS
nomyckaercst peanuzauuss BAJ[ ¢ He HCTEKIIMM CPOKOM TOJHOCTH INPU HAJIUYUU

JIOKYMEHTOB,  TOJATBEPXKIAIOIIMX  JaTy  BBIIYCKAa B MEpPHOJ  JCUCTBUS
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PeructpainOHHOTO y0CTOBEPEHMUSL.

[IpousBoautens BAJl s cpenctB maccoBoM HHQpOpMAIMU MPEICTaBIISCT
CBEICHUS O TMPOAYKUIHH, MPOIIEANIEH TIOCyIapCTBEHHYIO PErucTpauuio, U B
YaCTHOCTH O €€ COCTaBe, CBOMCTBAX, JECWCTBUU HA 30POBBE YEJIOBEKA U YCIOBHUAX
IPUMEHEHUSI B COOTBETCTBUU C WHCTPYKIMEHN, YTBEPKIECHHOM B YCTAHOBICHHOM

IMOPAOKE.

2. IIpakTnyeckas 4yacTb

Mamepuanwt 013 padomuwi:

- 00pa3ibl OMOJOTMYECKH AKTUBHBIX T00OABOK;

- TOCT P 51074-2003 «IIpoayktel muiieBbie. UHdopmarus nns motpeduTens.
OO61uue TpeboBaHUY;

- CanlluH 2.1.3684-21 "CaHuTapHO-’NHIEMHUOJOTHYECKAE TpeOOBaHUA K
COJICPKAHUIO TEPPUTOPUNA TOPOACKMX U CEIbCKHX IIOCEJIEHUN, K BOJHBIM
00bEeKTaM, NHUTHEBOM BOJIE W MHUTHEBOMY BOJOCHAOXKEHUIO, aTMOC(hEpHOMY
BO3/IyXy, MOYBaM, J>KWJIbIM TIIOMEIICHUSAM, SKCIUTyaTallud MPOU3BOACTBEHHBIX,
OOILECTBEHHBIX  MOMEILIEHUN, OpraHu3alid W MNPOBEICHHUI0 CAHUTAPHO-
IPOTHUBOAMUAEMUYECKUX (MPOPUTAKTUYECKHUX ) MEPOTTPUATUIA"

(3apeructpuponan 29.01.2021 Ne 62297)

IHopsimok npoBeaeHust padoThI
1. Heobxomumo u3y4uTh MOTPEOUTETHCKYI0O MApPKUPOBKY KaK MHUHHUMYM Tpex

HauMeHoBaHuii BAJl, a cpaenaHHble BBIBOJABI O COOTBETCTBHM HMHGOPMALMH

tpedoBanuto CaunlluH 2.1.3684-21 u I'OCT P 51074-2003, moctaToyHOCTH U

JOCTYITHOCTH WH(OpPMAIMU, BEIHECEHHOW Ha MAapKUPOBKY, OOPMUTH B BUIE TaOI.

7.1.

Tabnuua 7.1- BeiBoas! o coorBeTcTBUM nH(popmaruu o BAJl tpedoBanusm HT/]]

TpeboBanus k mapkupoBke bA/J] Haunmenosanue bA/JI

(cormacwo HTH) |  ...... | ... | ...
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2. HpeI[CTaBI/ITB " 3alIUTHTDH NOATOTOBJICHHBIC MATCPUAJIbI IJId y4aCTHUA B

3acenanuu Kpyrnoro croa.

3. KOHTpPOJIbHBIE BOIIPOCHI

1. B uem 3axntouaetcs pyHKIHOHANBHAS poib BAJ] ayig opranusma denoBeka?

2. llepeuncnure ocCHOBHBIE TPEOOBAHUS K MEPEUHIO MHGOPMAIIMH, BBIHOCUMOM Ha
MapkupoBKy BAJI.

3. Ocobennoctu xpaHenust bAJI.

4. Kakue yciaoBus JOJKHBI COOTIOAThCS MpU TpaHcHopTUpoBKe BAJ]?

5. Tpeboanus k peanuzanuu BAJl. BAJl, onpenenenue, xapakTepucTrKa,
CIIoco0 MpUMEHEHHS.

6. Ob6ocHoBanue nucnonb3oBanus bAJ] k muIie B COBpeMEHHOM pallioOHe
NUTaHMUSL.

7. HopmaTtuBHbie u nmpaBoBbie Bonpockl BAJI k mutie.

8. Hyrtpunestuku, 3yonotuku, napadapManeBTUKU, UX OMPEACICHUE H
byHKIIUN.

9. Ocnosuble otnnuus BA /] — mapagapmaiieBTHKOB OT HyTPUIIEBTUKOB U
JIEKApCTB.

10.OcHoBHbIE PusnogorndecKkrue GyHKIIMH MUKPOHYTPHEHTOB B cocTaBe bA/I.

11.Kpurepuu o0oraieHus NUIEeBbIX MPOAYKTOB MUKPOHYTPHEHTAMH.

12.®axkropsl, hopMHUpYIOIITHE HErATUBHBIN 00pa3 B ucnosib3oBaHuu bA /.

13.OcHOBHBIE UHTPEAUEHTHI MTPOYKTOB (DYHKIIMOHATILHOTO HA3HAYEHUS.

14.Ponb BUTAMUHOB B OpTraHU3ME U B POU3BOJICTBE MUIIEBBIX MTPOIYKTOB.

15.CoBpeMeHHbIe MOAXOABI K UCTIOIb30BAaHUIO OHMOJIOTMYECKU aKTUBHBIX
100aBOK.

16.T1okazaTenu 6€30MacCHOCTH OMOJIOTHYECKU AaKTHBHBIX JOOABOK.

17. TexHojoruueckre 0COOEHHOCTH MPUMEHEHUS! OMOJIOTMUECKH aKTUBHBIX

100aBOK.
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JlabopaTopHnasi padora Ne 8

Tema 3ansaTuA: BiusiHue aHTHOKUCIUTEeH HA PU3UKO-XUMHYECKHE
NMOKa3aTeJH PACTUTENbHBIX MaceJ1 1 :kupoB. [loka3zaTenn 6e3omacHocTH.

MeTtoabl ucciieqoBanmsi. TexHosorudeckue 0COOEHHOCTH MPUMEHEHUS.

Y4deOHble 1HeJM: OBJIAJIETh 3HAHUSIMU U MPAKTUUYECKUMU HaBBIKAMHU B ctepe
NpPOU3BOJACTBA  MPOAYKIUMU  TUTaHus.  W3yuyuTh  BIUSHUE  BUTAMHUHOB-
antuokuciuteneit (BuramuHoB E, A, C) Ha (QUBUKO-XMMHUYECKHE TOKa3aTeIn
PACTUTENBHBIX Macel U )KupoB. HayunThcsi 00OCHOBBIBATH MPUHSATHE KOHKPETHOTO
TEXHUYECKOTO PEIICHHUS MpU pPa3padOTKEe HOBBIX TEXHOJOTHYECKUX ITPOIIECCOB
MIPOU3BOJICTBA MIPOAYKIIUU MTUTAHUS; BHIOUPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUH
C YYETOM 3KOJIOTUYECKHUX MOCIEACTBUM UX IPUMEHEHUS.

B pe3ysabTare u3yuyeHUs TeMbI CTYI€HTHI J0JKHbI:

3HaTh: BIMSHUE BUTaMUHOB-aHTHOKHciuTened (ButamuHoB E, A, C) Ha
(UBUKO-XUMHUUECKHE TIOKA3aTeNIM PACTUTENIbHBIX Maced U XUpoB. llpuoputeTsl B
chepe TPOU3BOJCTBA MPOAYKIUM TUTAHUS, OCHOBHBIE 3aJaud B 00JacTH
oOecrieueHus MpoI0BOJIbCTBEHHOM 0€30MacHOCTH CTPAHBbI.

YMeThb NPUHATh KOHKPETHOE TEXHUUYECKOE PEIICHHE MpHU pa3pabOoTKe HOBBIX
TEXHOJOTUYECKUX TMPOIECCOB TMPOU3BOJICTBA MPOAYKIMH MHUTAHUS, BHIOUPATh
TEXHUYECKUE CPEICTBA M TEXHOJOTUHU C YUYETOM IKOJOTUYECKUX IMOCIEACTBHI HX
MIPUMEHEHUS, COCTaBIATh HAy4YHO OOOCHOBAHHBIC PEUENTYPbl M TEXHOJOTHIO
MIPOU3BOJICTBA MPOAYKTOB O€30MMACHOTO U 3JI0POBOTO MUTAHMS.

Baaners MeTolaMu aHaM3a MPUOPUTETOB B c(hepe MPOoUu3BOACTBA MPOAYKITUU
MUTaHUs,  OOOCHOBBIBaTh MPUHATHE KOHKPETHOI'O TEXHUYECKOTO PEHICHUS MpU
pa3pabOTKE HOBBIX TEXHOJOTUYECKUX TMPOIECCOB TMPOU3BOJACTBA MPOIYKITUU
MUTAHUS.

1. TeopeTnyeckas 4yacTb

1.1 AHTHOKCHIAHTHI /AHTHOKUCJIUTEIH/
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Kak u xoHCcepBuUpyromue BemecTBa, aHTHOKCUIAHThI /AQO/ MPUMEHSIOTCS IS
YBEJIMYCHHS CPOKOB XPAaHCHHSI MMUIIEBHIX MPOAYKTOB. B OCHOBE WX JAEHCTBHUS JICKHUT
uHZUOUpO6anue PEAKUUN OKHUCICHHUS TUIIEBBIX KOMIIOHEHTOB. OKHCIECHHE
MPOUCXOIUT MO BIUSHUEM KHCIOPO/a, BO3IyXa, CBETa, TEMIIEPATYpPbl, TEXHUIECKIX
¢dakTopoB mpou3BoACTBA. OKHUCISIOTCA B TMEPBYID OYEpenb JHIHABI U HX
COCIMHEHHUSI, BUTAMUHBI, JPYrue OMOJOTUYECKUE BaKHBIE BEILECTBA, YTO CHUKAET
MUIIEBYIO LIEHHOCTh MPOYKTA.

Koneunsie POJTYKTHI OKHUCJICHUS OTPHULIATETHLHO BITUSIIOT Ha
OpPraHOJIEITUYECKUE CBOWCTBA M MOTYT OBITh TOKCHYHBI JIJII OpraHU3Ma YelIOBEKa.
Tak, HampuMmep, OKHCJICHHE JMIHIHBIX KOMIIOHEHTOB MPHBOJUT K OOpa30BAHHIO
TUAPOTIEPEKUCEN, KOTOPbIC, OKHUCISISICh, JAIOT TaKWe TOKCHUYHBIE COEIMHEHUS, Kak
aBJICTUBI, KETOHBI, CBOOOHBIC KHPHBIE KHUCIOTHI M MHOTOYHCIICHHBIC MPOTYKTHI
WX MOJUMEPHU3AIIUU.

JIist mpenoTBpalleHusl OKUCIUTENIbHON MOpPYH HCIOJIb3YIOT aHTUOKCHUIAHTHI
/AQ/, KOTOpBIE AEHATCS Ha ABE TPYIIHI — IPUPOTHBIEC M CHHTETHYCCKHE.

K npupoaHbiM aHTHOKHMCIUTEISIM OTHOCAT TOKodeposnsl /ButamuH E/,
aCKOpOMHOBYIO KUCIOTY /BuTaMuH C/, TepnieHsl, (p1aBOHbI, KAPOTUHOUBI.

K cuHTeTHYECKMM aHTHOKCHJAHTaM OTHOCAT OyTuiokcuanuzoin /BOA/,
oyrunokcuronyon /BOT/, mopmemwmnramner /AI/, nomumeruncunokcan /TIMC/,
nunyaul /J1/, npon3BogHble peHosa, CAaHTOXUH, TMOYT, (DeHO3aH — KUCIIOTa U JIp.

Jns numeBbix npoayktoB npumenstotrcs BOA, BOT, JII', koTopsie sSBISIIOTCS
UHTHOUTOpaMU (PEHOIBHOTO THUMA, T. €. TOPMO3ST MPOIECC OKUCICHHSI MTOCPEICTBOM
B3aMMOJICHCTBHS C MEPEOKCUIHBIMH PaJUKalIaMH, JIM0OO BCTYMAOT B CHHTETUYECKOE
B3aUMOJICUCTBHUE C MPUPOIHBIMU aHTUOKCHUIAHTaMU WiH pochomunugamu.

JlomycTUMBIN  ypOoBeHb CHHTETHUYEeCKMX AQO B THUIIEBBIX MPOIYKTaX HE
npessimmaet 0,02%.

1.2 XapakTrepucTuka ;KupoB
Kupbl - 3TO ciokHBIE 3(DUPBI TPEXATOMHOTO CIHUPTA TIMIICPUHA M SKHPHBIX

KHCJIOT, HA3bIBACMBIC TPUTJIMLICPUIAMU.
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[To mpoOUCXOXKIEHUIO KUPBI ACNAT HAa PACTUTENbHBIE (Macia) U KUBOTHbIE. B
COCTaBE MPHUPOAHBIX >KUPOB HAWIEHO HECKOJBKO JECSITKOB PAa3JIMYHBIX YKUPHBIX
kucnor. Cpeaum HHMX  OoJyiblias  JIOJIS  MNPUHAIJICKHUT  BBICIIUM  KUPHBIM
MOHOKapOOHOBBIM KHCJIOTaM, T.€. KHCJIOTaM C YHCJIOM YIJEPOIHBIX aTOMOB B
MoOJIeKyJie, paBHbIM 16 u Oosiee. HuzkoMosekynsipHble JKUPHBbIE KUCIOTHI B MEHbIIIECH
CTEIIEHU YYaCTBYIOT B 00pa30BaHUU KHPOB.

Briciine KUpHBIE KHUCIOTBI, OOHApPYXKMBA€Mble B COCTaBE TJIUIEPHUIOB,
pa3leNsAoTCs Ha 2 TPYIIbl: HACBHIIIEHHBIE U HEHACKIIIEHHbIE (YTJIEBOJOPOAHAS 1IETIh
KOTOPBIX COJEPKUT OJHY WJIM HECKOJIBKO JIBOMHBIX CBs3ei). [lns OonblIMHCTBA
KAPOB  MHUUIEBBIX  MPOAYKTOB  XapakTEPHO  HAJIMYUE  PA3HOKHUCIOTHBIX
TPUTIMLEPUAOB, COJIEPKAIIMX B MOJIEKYJE€ JBE WIM TPU PA3JIUYHBIE >KUPHBIC
KUCITOThI. OJTHOKUCIIOTHBIE >KUPBI BCTPEYAIOTCS PEXKE, YEM PA3HOKUCIOTHbIE. B
MPUPOJIE U3BECTHO OKOJIO 70 pa3iaMYHBIX KUPHBIX KHCIIOT, HO HamOoJjiee 4acTo B
KUpax BCTPEUAIOTCSA: W3 HACBIIIEHHBIX - TMAaJbMHUTUHOBAs, CTEApPUHOBAs; W3
HEHACBIIEHHBIX - OJIEMHOBAs, JIMHOJIEBAs, TUHOJICHOBAs, apaxXrIOHOBAsI.

Kupbl pa3nuyHOro MPOUCXONKICHUS OTIMYAKOTCS APYr OT JApyra MO COCTaBYy
KUPHBIX KUCJIOT. B pacTUTENbHBIX XKHUpPaX B OCHOBHOM COJIEPKATCS HEHACHIIICHHbBIC
KUPHBIC KUCJIOTHI, & B )KUBOTHBIX Mpe00JiaatoT HacklmeHHble. CBOMCTBA KUPOB B
OCHOBHOM OOYCJIOBJIEHBI CBOWMCTBAMH KUPHBIX KHCJIOT. Tak, Tpeo0OianaHue
HACBIIICHHBIX WJIM HEHACHIIICHHBIX JXUPHBIX KHUCJIOT OKa3bIBAET CYIIECTBEHHOE
BIIMSIHUE HA TEMIlepaTypy IUIaBIeHUS KUpPOB. OHA MOBBIIIAETCA C YBEIUYEHUEM
Yyucya U JUIMHBI HACHIIIEHHBIX KUPHBIX KUCJIOT. YeM BbIllIe TeMIlepaTypa IJIaBiIeHUs
KUpa, TeM OH TpyAHee ycBaupaeTca. Uem Oosble B JKUpPE HENPEICTIbHBIX
(HEHACBHIIIEHHBIX ) YKUPHBIX KUCJIOT U YeM OOJIbIIIe CTENEHb HEMPEAEIbHOCTH (YUCIIO0
JIBOMHBIX CBSI3€H), TEM HIDKE TeMIlepaTypa IUIaBJICHUS )KUPa, IOATOMY PACTUTEIIbHBIC
Macja OCTaITCS KUIKUMU JaKe MPU Temneparypax, onmmskux k 0°C u Hibke.

W3 xuMn4yeckux CBOMCTB HanOosiee BAKHBIM JJIsI MMHIIEBHIX )KUPOB SIBIISIECTCS
OKUCIeHUe.

B npouecce XxpaHeHus )KUPbI MOTYT MOJABEPTraThCs MPOrOPKAHUIO, BBI3BAHHOMY

ux okucinenuem. OKUCICHUE JKUPOB I[CﬁCTBI/ICM KHUCJIOPOJa BO3ayXa oe3 Y4acCTu:A
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(dhepMEHTOB Ha3BIBAIOT ABMOOKUCIEHUEeM (camookucieHuem). Hauunaercs 5To
W3MEHEHUE KHUPOB C OOpa3oBaHMEM TIEPEKUCHBIX COCOUHEHUW B PE3yJIbTaTe
OKHUCJICHUSI KHCJOpPOJOM BO3/lyXa HEMpPEACNbHbIX JKUPHBIX KHUCJIOT. 3aTeM B
pe3ynbTaTe  BTOPUYHBIX  pPEAaKIM  OKWUCJICHUS  TMEPEKUCHBIX  COCIMHCHHM
HAKAIUIMBAIOTCS aJIbJACTU/IbI, KETOHBI, HU3KOMOJIEKYJSIPHBbIE KHUCJIOTBI W JpYyTHE
BEILIECTBA, MPUJAIOIINE XKUPY TOpbKUN BKYC. OKUCIUTEIbHOE MPOrOPKaHUE KUPOB
YCKOPSIETCS B TPHUCYTCTBHHM JaX€ HEOOJBIIOTO KOJWYECTBA BJIATH, CBETa, MPH
NOBBIIIEHHOHN TeMiiepaType. CKOpOCTh OKUCIICHUS BO3PACcTaeT ¢ YBEITUYCHUEM YHUCIIa
TBOMHBIX CBS3€H B MOJICKYJIE >KHPHBIX KHCJIOT, B MPHCYTCTBHHM KaTaJIH3aTOPOB -
CleIoB MeTaiia (Meau, kemne3a). OKUCICHHE )KUPOB MOKET MPOTEKATh M C ydacTHEM
(dbepMeHTOB, HAPUMEp, OKUCICHUE MaprapuHa, CIIMBOYHOTO Macia Mpu MOpaKeHUU
mieceHs M. OKUCIUTELHOE MTPOTOPKAHUE - CaMbIi PACTIPOCTPAHCHHBIA BHJI MOPYH
#upoB. [Ipy 3TOM B *Kupax HE TOJIBKO yXYAIIAIOTCS OPraHOJICITUYECKUE CBOMCTBA,
HO W CHIDKaeTCsd MX OWOJIOTHYECKasi IIEHHOCTh 3a CUET YMEHBIICHUS COACpKaHUA
HE3aMEHUMBIX TTOJMHEHACHIIICHHBIX JKUPHBIX KHCIOT (JTMHOJEBOMW, JMHOJCHOBOM,
apaxu0HOBOM).

DuU3uKO-XMMUYECKHE TMOoKa3aTeJau KUPOB. JKupbl xapakTepusyroTcs
HEKOTOPHIMU OOIIMMH ((PUZUKO-XUMUYECKUMH TTOKA3aTENSIMU, K KOTOPBIM OTHOCSITCS
MJIOTHOCTh, TEMIIEPATYphl IUIABJICHUS W 3aCThIBAHUS, KOADPUIIMEHT MpeTOMIICHHUS,
BSI3KOCTh, KHCJIOTHOE YHCIIO, YUCJIO OMBIJICHUS, HOJHOE YUCIIO U JIP. COMOCTABJICHHE
MOJIYYCHHBIX TIPH aHAIN3e (PU3UKO-XUMUYECKUX TTOKa3aTelel MO3BOJSET YCTAHOBUTH
MIPUPOY U Ka4eCTBO KHUPA.

Kucnomnoe uucno moKas3pIBaeT CKOJIBKO MTI' €IKOTO Kalus TpeOyeTcs s
HEUTpanM3aiuu CBOOOJHBIX JKUPHBIX KHCIOT, coaepkammxcs B 1 T xwupa.
CBoOOHBIC KUPHBIC KHCIIOTHI HAKAILTMBAIOTCS B KUPE MPH €ro THapomie. Yem
Oonee OJarompusATHBI W MPOJOJDKUTEIBHBI YCIOBHS XpaHEHHS, TeM OOJbIie
HAKaruIMBaeTCsl CBOOOMHBIX KUPHBIX KHCIOT. KHCIOTHOE 4YHCIIO XapakTepHu3yer
CBEKECTh U TOOPOKAYECTBEHHOCTh JKUPa M OOTaThIX JKHPOM THIIEBBIX TPOIYKTOR.

Yucno omvlieHua XapakTepu3yeTcs KOJIMYECTBOM MI  €IKOTO  Kaws,

HCO6XOI[I/IMOFO JJIA HCﬁTpaHHSaHHH KakK CBO60,IIHI>IX, TaK W CBA3AHHBIX JKHPHbIX
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KHUCJOT, cojepxaummxcss B 1 r xupa. Bricokoe 4MCIO OMBUICHHS yKa3blBaeT Ha
MPUCYTCTBUE B )KUPE HUZKOMOJICKYJISIPHBIX KUCJIOT.

Hoonoe uucno noxaspiaeT KOIMYECTBO T H0/1a, KOTOPOE MOKET
npucoenuHuThes K 100 r xupa. Mo, KaKk H3BECTHO, MOYKET BCTYIIATh B PEAKLHUIO C
HEMPEAEIbHBIMU KUPHBIMU KHCIOTAMU, IPUCOEIUHSSACH K HUM 10 MECTY ABOMHBIX
cBsazeit. YeM OoJiblie HEHACBIIEHHBIX KUPHBIX KUCTIOT COACPIKUTCS B MOJIEKYJIE
KUpa, TeM OOJIbIIIee KOJTMYECTBO HO/Ma OH MOKET CBsI3aTh. UeM BHIIIE HOTHOE YUCIIO,
TEM JKHP JIET4e OKUCISAETCA U MEHEE YCTOMYHB IIPU XPaHEHUH.

Oxucienue upoB non aeictBueM temmeparypsl (140-200°C) naswiBaroT
mepmuyeckum okucieruem. lIpogykraMu TEPMHYECKOTO OKHUCIICHUS SIBIISFOTCS
[UKJINYECKUE TIEPEKUCH, KOTOPhIE 3aTEM IMPEBPAIIAIOTCS B CTAOWIbHBIC BTOPUYHBIC
MPOAYKThI OKUCJICHUS KUPOB — OUOKCUCOeOUHeHUsl, OOTIAAI0NINE KaHIIEPOT€HHBIMU
cBoiictBamMu. JKupbl, OCOOCHHO pACTUTETBHBIE Macia, MPU HEMPOIOKUTEIHLHOM
TEIJIOBOM 00paboTKe OoJiee TITyOOKNX OKUCIUTEIbHBIX U3MEHEHUI HE MPeTepreBatoT
M3-3a COJICp’)KaHMSI B HHUX €CTECTBEHHBIX AHMUOKCUOAHMO8 — TOKO(PEPOIIOB,
dhochaTuaoB, KAPOTUHOUAHBIX TUTMEHTOB.

2. IIpakTnyeckas 4acTtb

Onvim 1. Onpedenenue Koauuecmea MCUPHBIX KUCIOM 6 MOJEKy/le Hcupa
(3¢pupnozo uucna)

Uucno KUCIOTHBIX OCAJKOB B MOJIEKYJIC JKHpPa OMPENENIeTCs 3aByaIMpOBaHO Yepe3
"3¢upHoe uncTo". DPUPHBIM YUCIOM HA3BIBACTCS KOJIMYECTBO MUJUITUTPAMMOB
TUAPOOKUCH  Kallus, HEOOXOAMMOE IS HEUTpaIM3allMk  SKUPHBIX  KHCIIOT,
00pa3yronumxcsi Mpyu OMBUICHUH 1T Kupa. DTO YUCIO OMNpENeseTcs Mo Pa3HOCTH
MEXy "UMCIIOM OMBIIEHUS" )KUPA U €r0 «KUCIOTHBIM YHCIOM.

CrnepnoBatenbHo, pabora CBOJUTCA K OINpPEISICHNUIO Ha3BAaHHBIX BEJIMYUH C
MOCJIEIYIONTUM pacueToM 1o "d(PUpHOMY UYHUCTY" KOJUYECTBA BBICIIUX >KHUPHBIX

KHCJIOT B MOJICKYJIC UCCIICAYCMOTI'O JKHPA.
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Onwvim 2. Onpeodenenue KUCIOMHO20 YUCAA

Kucnotrnoe uncio xapakTepusyeT NpUCYTCTBUE B )KUPE CBOOOIHBIX KUPHBIX KUCIOT
BrIpakaloT KHCIOTHOE YHUCIO KOJUYECTBOM MULIMTPAMMOB THIAPOKCHAA Kaus,
MOIIEAIIETO Ha HEUTPUIII3ALMIO CBOOOAHBIX KUCIIOT B 1T *kKupa.
OTO 4YHCIIO SBIAETCA OJHUM U3 BAXKHEMIIUX TMOKa3aTelel, XapaKTepHU3yHOIIMX
KauecTBO kupa KucinoTHoe 4Kciio CBEXEro kupa oObIYHO He mnpesbimiaet 1,2-3,5. B
MPOIIECCE XPAHEHUS JXKHpPAa MPOUCXOAUT TUAPOJIHU3 TPUIIIMIEPUAOB M HAKOIUICHHE
CBOOOJHBIX KUPHBIX KHUCIOT. I[lOBBIIIIEHHAs KHUCIOTHOCTh >KHMpa YyKa3blBaeT Ha
CHIKEHHE €T0 KauecTRa.
Peaxkmuent: 1. PactutenbHOE Macio ¢ J0OABJICHUEM Pa3IMUHbIX aHTUOKCUIAHTOB.

2. HeittpanuzoBanHas cnupTo-3dupHas cMmech (cMmech cnupra u 3dupa 1:2,
kotopyto HerTpanusyroT 0,1 H pactBopom KOH no gpenondranenny)
3. KOH 0,1 = pactBop
4, ®enondranenn 0,1 %-HbIl pacTBOp

Qbopyodosanue: 1. Konbsl kpyrinononssie, 0, 2am°

2. BojsHas OaHs
3. [InockomoHHBIE KOIOBI, 0,2aM°
4. BropeTtka

ITopsiI0K BBINMOJHEHUS PA0OThI

B xoHnueckyto koi0y momemiaroT 1 r mojcoiHeYHoro Mmacia, no0asisioT 10 cm®
cMecH crapra ¢ 3dupomu xopomio mepeMemuBaroT. JloGaBisior 2 — 3 Karmim
¢denondranenna u 6pictpo TuTpyroT 0,1 H KOH npu BcTpsixuBaHUU 10 MOSIBIECHUS
PO30BOM OKPACKHU, HE UCUYE3AIOIIEH B TECUEHUU | MUHYTHI.
KucnorHoe uucio onpenenstor no ¢hopmysie:
X=(a*56*K):c (8.1)
riae X — KUCJIOTHOE YHCJIO ,MT;

a — 00beM MIeT0UH, U3PACXOJOBAaHHOM HA TUTPOBAHHUE UCCIIETYEMOM MPOOHI,
CM~,

5,6 — xommuectBo mr KOH, comepxamerocs B 1 em® 0,1 1 KOH;

K — ko3¢ dunment nonpasku Ha 0,1 H KOH;
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C — HaBecka macna, T.
Onwvim 3. Onpedenenue yucna omvlieHus

Uucnom ombuieHuss HazbiBaloT kosimudectBo Mr KOH, HeoOxomumoe s
HEUTpanu3aluu BCEX >KUPHBIX KUCIOT ( CBOOOAHBIX U CBS3aHHBIX B TIULEPUIE),
COXpaHsIOMUXCs B 1 T kupa.

Yucao oMBUICHHS HEKOTOPBIX JOOPOKAYECTBEHHBIX JKUPOB M Macel UMEET
ClIeyIoIIre BeIUYUHbI: ToBshkui sxup — 190 — 200; 6apanuit — 192 — 198; cBuHOI —
193 — 200; xopoBbe Macio — 212 — 247; neHsHOE Macio — 187 — 195,

Peaxkmuent: 1. PactTutenbHoe Macio ¢ 100aBIEHUEM Pa3IUYHBIX aHTHOKCUAHTOB

2. KOH 0,5 1 cnuproBslil pactBop ( npurotosiienue: 30 r KOH pactBopstor B 30
cM® JIUCTHILIMPOBAHHOM BOABL, 10BOAAT 10 1 M3 95 % -HBIM STHIIOBBIM CIIUPTOM K
4yepe3 CyTKU QUIbTPYIOT)

3. HC1 0,5 = pactBOp

4. ®enondraneun 0,1%- HBIN pacTBOP.

Qoopyooesanue: 1. Bonsnas 6ans

2. Becbl TexHUYECKHUE

3. Kon6s! miockononusie ,200 cm3

4. bropeTtka

5. Konba kpyrinogonnas, 200 cm®.

IHopsinok BbINOIHEHHSI PadOTHI

B onny kon0Oy (ombiTHast mpoOa) momemiatoT 0,57 pacTUTEIBLHOTO Macia (Toro xe,
uyto B om. 1), B apyryio ( koHTponbHas mpoba ) - 0,5 cm® Bomel M B KakIyro
100aBIAIOT U3 OropeTkr 1o 15 cM® 0,5H. coMpTOBOro pacTBopa ruApokcuaa Kamus. K
Koj0aM TPHUCOEIUHSIOT OOpaTHBIM XOJOAMJIBHUK M HArpeBaloT CMeCh Npu
OCTOPOKHOM BCTPSIXMBAHUU Ha BOJASHOM OaHe npu cnadbom kuneHuu 30-40 MUHYT.
[Tocne oMbuteHHs B KOJIOBI 100aBistoT 10 4 karum (eHondTaaenHa u COAEPKUMOE
ux TUTpUPYIOT 0,5H. pacTBOPOM COJITHOM KHUCIOTBHI JO HCUYE3HOBEHHSI PO30BOTO
OKpalliBaHUsl.

Ywciio OMBIIICHUS OTIPEIEISIOT TT0  hopMyie:

X=[(B-A)*K*2805]:c, (8.2)
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rae X - 4UCIIO OMBUICHHUS, MT;

b - o0beM pacTBOpa COJITHOM KHCJIOTBHI, H3PACXOJOBAHHOW Ha
TUTPOBAaHUE KOHTPOIILHOM IPOOKL, CM°

a - 00beM pacTBOpa COJITHOM KHUCIOTBI, HU3PACXOJOBAHHOW Ha
TUTPOBAHHUE OIIBITHO IPOOKL, CM°;

28,05 - KOJIMYECTBO MI' I'MAPOKCHIA KalHs, COOTBETCTByomero 1 cm®
0,5H. pacTBOpa COJSTHOW KUCIIOTHI;

K -koappunment nonpasku Ha TUTp 0,5H pacTBOpa COJNSTHOW KUCIOTHI;

C -HaBECKa XKupa, T.
ITocne omnpenenenust "KUCIOTHOrO uuciaa™ u '"ducia OMBUICHHS™ pacuuTaiiTe
"3¢hupHOE YUCIIO" U OMPENETUTE KOJTUYECTBO KUCIOTHBIX OCTATKOB (YCPEIHEHHOE) B
MOJIEKYJIE Kupa.

Onvim 4. Onpeodenenue cymMmmapHoz20 KOIUYecmea HenpeoeIbHblX C8A3el 6
HCUPHBIX KUCTIOMAX
OnpeneneHue CTENEHW HEMPEACIbHOCTH KHUCJIOT, BXOJAIIUX B COCTaB >KUpPa MOXKHO
MPOBECTH HEMOCPEACTBEHHO Ha TMpolde IKUpa METOAOM HOJOMETPUU WU
NepMaHraHatoMeTpun. B ciiyqae HogoMmeTpuu, METOJ Ha3bIBaeTCs 'ompeieieHueM
fiomHoro umcma". VOZHBIM UMCIOM Ha3bIBaeTCS KOJMYECTBO TIPAMMOB HOJa,
npopearuposasiiero co 100r xupa. Uem OoJbIlie B )KUpe HEHACHIIIEHHBIX YKHPHBIX
KHCJIOT, TEM BBIIIIEC HOIHOE YHUCIIO.
Ornpenenenue MOHOTO YKCIIa OCHOBAHO HA PEaKIUMU MPUCOECIUHEHUS 01a 10 MECTY
paspbiBa IBOMHBIX CBSI3€HM Y HEHACHIIIEHHBIX KUPHBIX KUCIIOT, IO CXEME:
R-CH=CH-R' + I, + H, O — R-CHI-CH(OH)-R' + HI

He mpopearuposapmmii 1o oTGUILTPOBBIBACTCS THOCYIH(HATOM HATPHUS.
Peaxkmuenbt. 1. PacTutenbHOe Macio ¢ J00aBICHUEM Pa3IMUYHbIX aHTHOKCHUIAHTOB
2. Xnopodopm
3. Yop, 0,1H. ciMpTOBOit pacTBOp
4. Tuocynbdar Harpus, 0,1 H pacTBOp

5.Kpaxman, 1%-Hb1il pacTBOp

Oobopyooesanue:
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1. Kon6sr konngeckue Ha 50 cm® ¢ mpobkamu
2. bropertka
3. Iunerka Ha 10 cm®
Iopsiok BbINOJIHEHUS PAadOThI
B omny konbOy (ombiTHast mpo6a) momemaroT 0,1 © uccaeayeMoro pacTUTENbHOTO
Macjia (OTBEIIMBAIOT HAa aHAJIMTUYECKUX Becax), B APYryro (KOHTpOJbHas Ipoda) -
0,1 cM® BOJBI ¥ B KaXIyI0 TOOABIISIOT M3 GIOpETKH 110 5 cM® xymopodopma.
[Tocne pacTBOpeHHUsT HABECKM Macia B KOJIObI J00aBIAIOT NUNETKON (ToyHo!) 1o 10
cm® 0,1H CIIMPTOBOrO pacTBOpa HOMA, 3aKPHIBAIOT MX HPOOKAMH, IIEPEMEIIMBAIOT
BCTPSXUBAHUEM M CTAaBAT B TEMHOE MECTO Ha 5 MUHYT.
[IpoObI TUTPYIOT MpuU MOCTOSHHOM B30anThiBaHuu 0,1H. pacTBOpoM THOCYJb(haTa
HATPHUS [0 TOSBIEHHS CBETIIO-KENTOTO OKpamMBaHus. 3ateM n006apysior 1 cm® 1 %-
HOTO pacTBOpa Kpaxmayia U TUTPYIOT JI0 MICUE3HOBEHUSI CHHETO OKPAITMBAHUS.
MoaHOe YMCI0  BEIMHCISIOT 1O GopMyIIe:
X=[(B-A)*K*0,01269 * 100] : c, (8.3)
rie B - oOweM pactBopa THOCyNb(aTa HATpUs, H3PACXOJOBAHHOTO Ha
TUTPOBAaHUE KOHTPOIBHOM IIPOOKL, CM°;
A - o0bem THOCcylnb(aTa HATpUsA, W3PACXOJOBAHHOTO HA TUTPOBAHUE
ONBITHOM MPOOKI,CMS;
K - koap¢uuuent nompaBku Ha THTp 0,1 H pacTtBopa THOCY/Ib(aTa
HaATpUS;
0,01269 - konmuecTBO rpamMMoB ifona, sksuBajeHTHoe 1 cm® 0,1 H.
pacTBopa THOCYJib(aTa HaTpuS;
100 - ko3 dumuent nepecyera Ha 100r; ¢ - HaBecKa Kupa, T.
Honnoe umcno (X) mepecuuTaiiTe Ha KOJMYECTBO IBOMHBIX CBSI3eH B MOJIEKYyIe
TPUTIIUIICPUIA.
Onvim 5. Onpeodenenue nepeKucHo20 4ucia
[lepexucHoe YHCIO XapakTepusyeT COACpNKAHWE B JKUpPE MEPBUYHBIX

IIPOJIYKTOB OKUCJIEHUS: IEPEKNUCEN U THIPOIIEPEKUCEN.
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Jns  ompeneneHuss NEPEKUCHOTO 4YHUCIA JKAPOB NPHUMEHSIOT IPEUMYIIECTBEHHO
MOJOMETPUYECKAN METO.

IlepekucHOe 4YHMCIO BBIPAXKAIOT KOJIMYECTBOM TPAMMOB #0/1a, BBIIECJICHHOTO W3
HWOJIUCTOrO Kanus MEPEKUCsIMHU, coaepxkammmucs B 100r xupa.

[Ipn B3auMOAEHCTBUM KHpa C BOAHBIM HACBIIICHHBIM PAacCTBOPOM HOAHMCTOTO
Kallusi B KHUCIIOM cpefie THAPONEPEKUCH U MEPEKUCH BBIACISIOT HOA B CBOOOAHOE
COCTOSIHME, KOTOpbIii orTtuTpoBbiBaloT 0,01 H. pacTBOpoM rumnocynbdura.B
OPUCYTCTBUH Kpaxmana.

Peakiusa mnporekaer B kucioud cpene. Ilpm 3TOM  yKCycHas KuCIOTa
B3aUMOJICUCTBYET C HACBILIEHHBIM PAaCTBOPOM HOAMCTOrO Kajius ¢ 00pa30BaHHEM

HOJIMCTOBOAOPOTHOM KHUCIIOTHI

KJ +CH3;COOH-H =»CH3;COOK + HJ.

FI/IIIpOHepeKI/ICI/I BCTYIIAIOT B PCAKIIHUIO C fIO,Z[PICTOBOI[OpOI[HOﬁ KHUCJIOTOM MO

YPaBHEHUIO

CH; (CHz)e CHCH=CH (CH2)7 COOH +2HJ -

|
O- OH

CHj; (CH2)s CHCH = CH (CH2)7; COOH + J; + H,0.
|
OH
BoinenuBimuiics 10,1 OTTUTPOBBIBAIOT TUTIOCYIBL(OUTOM
Jo + 2NaS,03 = 2NaJd + NayS40e.

Peaxkmueot:

|

. Xmopodopwm;

2. nensiHas YKCYCHasl KUCJIOTa;
3. HachIeHHbId pacTBop KJ;
4

0,01 H. pacTBOp rumnocyibhuTa;
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5. 1 %-ubI1it pacTBOp Kpaxmadna.

IIpuodopst u oo60pyooearnue

1. Konuueckue KoynoObl ¢ IpUTEPTOil NpoOKoii Ha 250 cm;

2. BOJsAHAS OaHs;

3. MepHble nuauHApE Ha 50 cM3;

4. munerku Ha 1 cMC,
Iopsinok npoBeaeHus1 padoThI
B xoHMYeckyro Koa0y OTBEUIMBAIOT OKOJIO | T 3KKpa, TBEPAbIN KUP PACIUIABISAIOT HA
BOAsAHOM Oane. B komOy mpmmBaror 10  cM® xmopodopMa, pacTBODUB B HEM
HOIHOCTBIO XMp, Ho0aBnsor 10 cM® nepsHoM ykcycHoit xucmotsl m 0,5 cm®
CBEKEIPUTOTOBJICHHOTO HACHIIIIEHHOTO BOJHOTO pacTBopa Moauctoro kanus. Kondy
3aKpBIBAIOT MPUTEPTON MPOOKOW, CMECh XOPOIIO MEepeMEMMBaOT U B TeueHue 10
MUH BBIICPKHMBAIOT B TEMHOM MecTe. 3areM K cMmecd mpuiamBaor 100 cm®
JUCTHIIMPOBaHHOM Boabl B 1 cM31 %-HOro pacTBopa Kpaxmalna; MepeMelInBaoT 1
tutpyroT 0,01 H. pacTBOpoM rumnocyib(ura 10 HCYE3HOBEHUS CHHEH OKpPACKHU.

[TapauiennbHO CTaBAT KOHTPOJIBHBIN OIBIT.

[lepexkncHOE YKCIIO BBIYUCISIOT 1O (OpMYyJI€:

LY. = [ (V—V;) *100 *0,001269 ] : m, (8.4)

rae V — xonmyectBo 0,01 H. pacTBOpa runocyibhuTta, U3pacxoJ0BaHHOTO HA

TUTPOBAHKE B OIBITE C HABECKOH, CM,

Vi — xonmuyectBo 0,01 H. pacTBOpa runocynb(ura, U3pacxoJ0BaHHOTO B
KOHTPOJILHOM OIBITE, CM>;

M — HaBecKa XKupa, T;

0,001269 — xomuuecTBO Hopa, skBuBanenTHoe 1 cm® 0,01 H. pacTBOpa
rUnocynspura, r.
IlepekucHoe YMCIIO MOXKHO BBIPa3uTh B TPOIEHTaX HOJa, MWUIMIKBUBAJICHTAX
AKTUBHOTO KHCIIOpOJa, B MIUIWINTPAaX THUNOCYIb(pHUTa TOM WIM WHOU

HOPMAJIBHOCTH.
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IIo MEPECKUCHBIM YHCJIaM CYyOsT O CTCIICHU OKHCJIUTEILHOU IOp4HU KUPOB U MaCCJI.

Pesynbrath! oneIToB 3aHecuTe B Tabmiy 8.1

Ta6nuna 8.1 — Pe3ynbTarsl HcclieI0BaHUMA

DU3NKO-XUMHUYECKUE IToncosnHeyHOE Macio
MoKazaTesun bes C Butamunom A | C ButamuHoM | C ackopOHWHOBOM
AHTUOKCHUIaH E KHUCJIOTOU

Ta

KonnyecTBo )XKUpHBIX
KHUCIIOT

DdupHoe gncIio

KucnorHoe uncio

IlepexncHoe yucio

Yuciio oMbUIEHUS

CymmapHoe
KOJINYECTBO
HenpeaeabHbIX
CBsI3eH(M10IHOE YHUCIIO0)

3. KoHTpoJibHbIE BONPOCHI

1.

2
3.
4

o

Kakue (pyHKIMM BBITOJHSIIOT aHTHOKCUIAHTHI B MUILEBBIX MPOAYKTaX?

Kaxk knmaccuumumpyroTcss aHTHOKCHIAHTHI?

KakoB Mexanu3M JIEHCTBHS aHTUOKCHUIAHTOB?

Kakne  (usumko-xMMuuYecKkhe  TOKa3aTedM  KadyecTBa  XapaKTEPU3YIOT
OKHUCJIUTEIIbHYIO TTOPYY KUPOB U Macen?

Kakne BuTaMuHbI- aHTHOKCHUIAHTHI BaM n3BeCTHBI?

Brnugaue — aHTHOKMCIWTENE — Ha  (PU3MKO-XMMHUYECKHE  IOKa3aTelH
PACTUTEIBHBIX MACEI U KUPOB.

IToka3aTrenu ©0€30maCHOCTH AHTHUOKHUCIUTENIEH. MeToapl MCCIIEIOBaHUS
AHTUOKHUCIHUTEICH.

TexHonornyeckne 0COOCHHOCTU MPUMEHEHHUS] aHTUOKUCITUTEIEH.

4. 3aiaHue 1J151 CAMOCTOSITEJIbHON PadoThI

[lo wHAUBUAYyaTbHOMY 3aJlaHUI0 TOJATOTOBUTH pedeparbl U Mpe3eHTAIUU

TBOPYCCKHUX IIPOCKTOB.
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e llcnonb30BaHWE AaHTHUOKUCIUTEIEH M AaHTUOKCUAAHTOB B MPOU3BOJICTBE
MPOJAYKTOB MUTAHMUS.
e HopmaTuBHO mnpaBoBbIe aKThl oOOecreueHuss  Oe30MaCHOCTH HOBBIX
BUJIOB TTUIIEBOU MPOAYKIINH.
3aoanus 014 OONOAHUMETbHO20 OOHYCA NO OAbHO - PEUMUH2060I cucmeme:
Hcnonb3oBaHWe AaHTUOKHUCIUTENIEH W aHTHUOKCHIAHTOB B IPOU3BOJCTBE

IMPOAYKTOB ACTCKOI'O, TUCTHYCCKOTO, JIe4eOHOo — HpO(I)I/IJIaKTI/I‘{eCKOFO IIUTaHHUA

PexoMenayemas iuTepaTypa U MHTEPHET - pecypchbl:

OcHoBHasi MTEpaTypa:

1. Cmupnoga, U. P. [Tumiesrie 100aBKU B OOIIECTBEHHOM MUTAHUU K THUIIE :
yaebHoe nmocooue / U. P. Cmupnosa, JI. I1. CattokoBa, M. U. Illonunckas. — CaHKT-
[TetepOypr : KBaapo, 2021. — 112 c. — ISBN 978-5-906371-89-4. — Tekcr :
anexTponHbii // Lludposoit o6pazoBaTenbubiii pecypc [IPR SMART : [caifT]. —
URL.: https://www.iprbookshop.ru/117648.html

JlonmosiHUTEILHAS JIUTEpaTypa:

1. TexHonorust NPOAYKIIMK OOIIECTBEHHOTO MUTAHUS ;| Y4€OHUK /I OaKanaBpoB
HarnpayieHUs TOATOTOBKH 19.03.04 — «TexHonorus npoayKUuy U OpraHu3anus
obmectBennoro rmuranus» / M. H. Kytkuna, C. A. Exuceea, 1. B. Cumakoga, O. .
WNpununa. — Cankrt-IletepOypr : Tpounkuii moct, 2022. — 674 ¢. — ISBN 978-5-
6044302-8-6. — Texkcr : anextponHsii // Lludposoit oOpazoBarenpubii pecype [IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/111168.html

2. Tennos, B. U. ®usnonorus nuranus : yueo. nocodbue / B.W. Temnos, B.E. bopsies.
- 2-e m3A. - M. : JlamkoB u K, 2014.,2009 - 452 c.

3. Kopstukuna, C. 1. ®yHKIMOHATBHBIE MHUINEBbIC MHTPEIUCHTHI U I00ABKH TS
xJ1€600y0uHbIX ¥ KoHauTepckux u3aenuit / C. 5. Kopsukuna, T.B. Matseena. - CI16
: TUOP/, 2013. - 528 c. - I[Ipun.: c. 516-520. - bubnuorp.: c. 521-527.

4, TP TC 029/2012 TpeOoBanus 0€30MaCHOCTH THUIIEBBIX J100ABOK,
apoMaTHU3aTOPOB M TEXHOJIOTMYECKUX BCIIOMOTATENbHBIX CPEICTB [DJIEKTPOHHBIM

pecypc]: — Pexxum poctyna: [DneKTpOHHBIA pecypc]: — Pexum pocryna:
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http://www.consultant.ru/document/cons_doc_LAW 133445/. — 3bC «IPRbooksy». —
ObC «IPRbooksy»

5. "MP 2.3.0279-22. 2.3. I'uruena nutanusi. PekoMeHaauu 1no OCyIIECTBICHUIO
MIPOU3BOJICTBEHHOTO KOHTPOJSI 3a COOTBETCTBUEM M3TOTOBJICHHOW MPOIYKIIUU
CTaHJapTaM, TEXHUYECKUM pErIaMeHTaM U TEXHUYECKUM YCIOBUsIM. MeTonnyeckue
pexkoMenganuu" Iludposoit obpazoBatenbHblii pecypc IPR SMART : [caiiT]. —
URL.: https://ppt.ru/docs/metodicheskiye-rekomendatsii/265271
HNuTepHeT-pecypesbl:

1. OBbC «YHuBepcuterckass OuOIMOTEKa OHJAWH» - JOCTYIl K MaTepuaiaM B

anekTporHo# dopme http://biblioclub.ru
2. HWudopmarmonnas cucremMa "EnuHOe OKHO J0cCTyna K 0Opa3oBaTelIbHBIM

pecypcam" — Pexxum moctyna: http://window.edu.ru

3. Karamor 0o0pa30BaTeNbHBIX ~ HMHTEPHET-PECYPCOB M IMOJHOTEKCTOBOM
DJIGKTPOHHOH  y4eOHO-METOMUYecKol OuOmuoTeke Uil  MpOQeCCHOHATHHOTO
obpazoBanms. — Pexum moctyna:http://window.edu.ru/library/pdf2txt

4. DnexktponHas Oubmmoreka «Hayka u texuuka». — Pexum goctyna: http://n-
t.ru/ cait Pocmorpebnagzopa P® — Pexum  jgocryna:

http://rospotrebnadzor.ru
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MUWHUCTEPCTBO HAYKU 1 BBICIHEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUU
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactutyT (pruman) CKOY

Meroanuyeckue yKasaHus
10 OPTaHU3AINH U TIPOBEICHUIO CAMOCTOSATEIBHOW PaOOTHI
no aucuuiuinHe «lIumessle 100aBKM B 00IIECTBEHHOM MUTAHUMY JUISI CTYICHTOB
HanpasyieHus noAroToBku 19.03.04 TexHONOrHUs NPOTYKIIUU U OpraHu3alus
OOIIIECTBEHHOTO MUTaHUS
HampaBJIEHHOCTH (Mpoduiib) TexHOIOrus U OpraHu3alys pecCTOpaHHOro Aesna

[Taturopck, 2024 r.
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BBEJAEHUE

Nzyuenue kypca «llumeBsie 106aBku B 0OMECTBEHHOM IMUTAHUMY OMPEICIISCT
OOJIBITIION 00BEM CaMOCTOSTEIIBLHONH PabOThl CTYJACHTOB: M3YYCHUE TEOPETUYECKOTO
Marepuana, paboTy ¢ HOPMATHUBHBIMHU JOKYMEHTaMH TEXHOJOTHUW IMPOU3BOJCTBA U
OpraHU3alMi OOIISCTBEHHOTO IMTAHMS, YTCHHE JOIOJIHUTCIBHON JIUTEPaTyphl,
OTBETHI HA BOIIPOCHI JIJISI CAMOIIPOBEPKH, IMIOJTOTOBKA K 3aHSTHSIM.

OOpasoBaTenbHas MporpaMma aKkaJgeMU4ecKoro OakajiaBpuaTa OpUEHTUPOBaHA
HA MOArOTOBKY PYKOBOJAMTeJNeH MNpeInpUATHA 00IeCTBEHHOI0 TMHUTAHUSA,
pabOTHUKOB 3aHATBIX HAyYHO-UCCIIeI0BATCIHLCKON 1 aHAJTUTHYCCKOM
NesTeBbHOCTRIO. [IporpaMmMa roTOBHUT CHEIMAIMCTOB K podeccHoHaIbHOM paboTe B
Ka4eCTBE PYKOBOJMTEIIS B PECTOPAaHHOM HWHIYCTPUHU W  MPEANPUATHIX
OOIIECTBEHHOTO THUTAHUS, TOPTOBBIX CETAX, PEATH3YIONINX TOTOBYIO KYJIHHAPHYIO
MPOAYKITMIO, WHCIICKIIMOHHBIX CIIY)K0aX IO KOHTPOJIIO KayecTBa U CepTUDUKALUH
IIPOJIOBOJILCTBEHHOT'O  CHIPhSI, B TMPOCKTHBIX W TOPIOBBIX OpPraHM3alUsIX II0
peanu3aliiid TOPTOBO - TEXHOJOTHYECKOTO W XOJOIWIBLHOTO O0O0OpYIOBaHUS, B
MUIIEBBIX TEXHOJIOTHYECKHUX JIA0OPATOPUSIX, a TAKKE B KAUECTBE MEAArOTHYSCKUX M
aIMUHUCTPATUBHBIX PAOOTHHKOB B HAUYaJbHBIX M CpeaHEnpodecCHOHATbHBIX
y4COHBIX 3aBEJICHUSIX.

1. Hean u 3agaum  aucHUILIMHBLI «[IumeBsiec 700aBKM B OOIICCTBEHHOM
MMATAaHUW» SBISCTCA ~ NPUOOPETEHUE CTYIASCHTAMHU TEOPETUYECKHX 3HAHWN W
MPaKTUYCCKUX HABBIKOB yCTaHABIMBATh W OMPEIEIATh MPHOPUTETHI B cdepe
MPOM3BOJCTBA TMPOAYKIIMM TUTAaHUSA, OOOCHOBBIBATH IPUHATHE KOHKPETHOTO
TEXHUYCCKOTO pEIICHUs MPU pa3padOTKE HOBBIX TEXHOJOTHYECKUX IPOIIECCCOB
MPOU3BOJICTBA MPOIYKIIUU MTUTAHUS;, BRIOUPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTUU
C YYETOM 3KOJIOTHYECKHX ITOCIICICTBHIA UX IPHUMCHEHHUS.

Heabto aucuuniannbl «llumessie 100aBKU B OOIISCTBEHHOM IMHUTAHUN» SBIISCTCS
dhopmMupoBaHHUE:
® YCTaHABJIUBATbH M ONPEICISATH IPUOPUTETHI B c(hepe MPOU3BOCTBA MPOAYKIHH

IIUTaHWsI, 000CHOBBIBATH MPUHATHUC KOHKPCTHOTO TCXHUYCCKOTO PCIICHUA IIPpU
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pa3pabOTKe HOBBIX TEXHOJOTHMUYECKHX MPOIECCOB MPOM3BOJCTBA MPOMYKIIHH
MATAHUS;

e BHIOMpaATh TEXHUYECKHE CPEICTBA W TEXHOJIOTUH C YYETOM IKOJOTHYECKUX
MIOCTICICTBUIA WX IPUMCHCHHS

® CMOCOOHOCTM Ha HAYYHOM OCHOBE OPraHU30BaTh MPOM3BOJCTBO MPOIYKITUU
3IOPOBOTO MUTAHMS I PA3IMYHON KATETOPUH TPaKJaH, OIICHUTH C OOJBIION
CTETICHBIO CaMOCTOSITEIbHOCTH PE3YJIbTAaThl CBOCH JACSITEILHOCTH, OBJIAJIECTh
HaBBIKAMH CAMOCTOSITETHHOU PaOOTHI.

3agauamMmu ocBoeHusi AucHUILIUHBI «[lumeBbie J00aBKH B OOIIECTBEHHOM
MMATAaHUW» SBISIETCS (POPMHUPOBAHWE 3HAHWMA, YMEHUN W HABBIKOB 110 CIIEAYIOIIAM
HaIpaBJICHUAM JCATCIBHOCTH:

e chopmupoBaTh IpodheccHoHaATBHYIO KYIBTYpPY B cpepe MUTaHus, 01 KOTOPOM
MMOHUMAETCSI CITOCOOHOCTh MCTOJB30BaTh B MPOGECCHOHATBHOU AeATEILHOCTH
MOJTyYCHHBIC 3HAHUS HAyKH O MHUTAHWW, 3HAYCHUW HA3HAYCHHS THUIIEBBIX H
OMOJIOTUYECKH aKTUBHBIX JO00ABOK I OPraHU3Ma, COBPEMEHHBIE TOJIXOJIbI K
OpraHU3aIMH MMPOU3BOCTBA IPOIYKTOB TUTAHUS;

® JaTh CTYJCHTAMHU TEOPETHUUECKUE 3HAHUS, CPOPMUPOBATH YMEHHUS U HABBIKHU B
o0JacTH TMPOM3BOJCTBA M OIEHKM KauyecTBa MPOIYKTOB TMHTAHUS C
HCITOJTb30BAaHUEM IHIIEBBIX T0OABOK M OMOJIOTHYCCKH aKTHBHBIX BEIIECTB;

® OBJAJCTh 3HAHUSMU U MPAKTUYECKUMH HABBIKAMU B c(hepe mpous3BOACTBA
IPOJYKIIMA TUTaHUSI, OOOCHOBBIBATH MPUHSATHE KOHKPETHOTO TEXHUYECKOTO
pEIIeHUS MpU pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX MPOIIECCOB ITPOU3BOICTBA
MPOIYKIIUA TIUTaHUS; BBIOMpATh TEXHUYECKHUE CPEJCTBA M TEXHOJOTHUU C
Y4E€TOM IKOJIOTUYECKUX TOCIEICTBUN UX MPUMCHECHHUSI

e (QopmupoBaTh CIIOCOOHOCTH K CAMOOPTaHU3AIMU U CaMOOOPa30BaHUIO,
OBJIaJICTh HEOOXOJMMBIMU pPa3eiiaMH TEXHUKH W TEXHOJIOTHH TPOIAYKITUU
MUTaHUs, HEOOXOMUMBIMU ISl PEIICHHUS HAYYHO-HCCIICTOBATEIBCKUX H

HAay4YHO- IPOU3BOJACTBCHHLIX 3a1a4 B 001acTu IMpOU3BOACTBA.
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1. O0mas xapaKTepuCcTHKA CAMOCTOATEIbHOI padoThI CTYAEHTA NIPH

H3YYCHNH TUCHUIIINHDbI «HI/IHICBI)IC HOﬁaBKH B OﬁﬂleCTBeHHOM NUTAHUH »

CamocrosTenbHas

pabota cTyAeHTa

(CPC)

HapsIAy

C ayJUTOpPHOU

IpPEACTaBIsAeT OAHY U3 (opM yueOHOro mporecca U SBJISETCS CYLIECTBEHHOH ero

yacTbio. CPC — st10 IIaHUpyCeMast pa60Ta CTYACHTOB, BBIIIOJHACMAA 110 3aJaHUIO U

IMpu MCTOAUYICCKOM PYKOBOICTBC IIPCIIOAABATCIIA, HO 0e3 ero HCIIOCPCACTBCHHOI'O

Y4acTHS.

HOI[ CaMOCTOSITEIIbHOM pa60Toﬁ CTYACHTOB IIOHHMMACTCA IINTAHUPYyCMasd

y4yeOHasi, yueOHO-UCCIIeIOBATENIbCKAsI, a4 TAKKE HayYHO-UCCIEAO0BaTeIbCcKasi paboTa

CTYACHTOB, KOTOpas BBIIIOIHACTCA BO BHCAYAUTOPHOC BpPCMA 110 HHHUIHMATHUBC

CTYACHTA WJIM IIO 3aJdaHHUIO U IIPpU MCTOIJHUYCCKOM PYKOBOICTBC IIPCIIOAABATCIIA, HO

0€e3 ero HEMmOCPEJACTBEHHOI'O YYacCTHsl.

B Xo0Aac CaMOCTOSITEIIbHOMN pa6OTBI CTYACHTOB IIpHU H3Y4YCHHHN AJUCIUIIINHBI

«[InmeBple  100aBKH

B

06HI€CTB6HHOM ITUTaHUN»

NpUOOPECTH  TEpeUeHb

IJIAHUPYEMBIX PE3YIbTaTOB OOYYEHUS MO JUCHUIUIMHE (MOJYJII0), COOTHECEHHBIX C

MJIAHUPYEMBIMU Pe3yJIbTaTaMi OCBOEHUSI 00pa30BaTEIbHON MPOTPaMMBbI

Kon, popmynuposka
KOMIICTCHIIUHN

Kona, popmynupoBka nHAHKaTOpa

IInanupyemsblie
pe3ysbTaThl 00yUEHUS 110
JUCIUILTHHE (MOJTYITIO),
XapaKTePHU3YIOIINE STaIbI
(opMHpOBaHUS
KOMIICTEHITUH,
WHIUKATOPOB

[1K-4 Criocoben onpenensrs u
AHAJIU3UPOBAaTh CBOMCTBA
CBIPbsI, OTyadprUKaToOB U
MIPOJOBOJILCTBEHHBIX TOBApOB,
BIIHSIIOIINME HA ONTHMH3AIIHIO
TEXHOJIOIMUYECKOro Mpolecca,
Ka4ecTBO U 0€30MacHOCTb
TOTOBOM IIPOAYKLMH,

3 PEeKTUBHOCTE M HAICIKHOCTD
MIPOLIECCOB MTPOM3BOACTBA

WN-1nk-4 AHanu3upyeT cBOMCTBA,
(GyHKIWY, KIacCU(PUKAINIO W 3HAYCHHUE
CBIPbEBBIX KOMIIOHEHTOB, UX U3MEHEHUS
MIPU TEXHOJIOTUYECKOH 00paboTKe,
OCHOBHBIE HAINpPaBICHHUS UX
WCTOJIBb30BaHMS NIPU IIPOU3BOJICTBE
MUILEBBIX TPOAYKTOB JUISI 00ECTIEYEHUS
noJTy4eHus: 6€30MacHON MPOAYKITUH
BBICOKOTO Ka4eCcTBa.
WN-2nk.2 Opranusyet BeIOOD,
MIPUMEHSIET METOJIBI U CPEJICTBA
W3MEPEHU, HUCIIBITAHUI U KOHTPOJIS JUIs
HCCIIEI0BaHMs KauecTBa, 0€30IacHOCTH
CBIPbS M TOTOBOH MTPOAYKLMH
N -3rik-4 PazpabaTeiBacT MeponpusTHSI
10 COBEPILLIECHCTBOBAHUIO
CHCTEMBI KOHTPOJISl KauecTBa U
ONTUMM3ALUN TEXHOJIOTMYECKHX

JleMoHCTpUpyeT 3HAHUS U
YMEHUS aHAIM3UPOBATh
CBOWCTBa, (YHKLINH,
KJIacCU(UKALMIO 1 3HAUCHHUE
CBIPHEBBIX KOMIIOHEHTOB, UX
W3MEHEHUS TIPH
TEXHOJIOTHYECKO 00paboTKe,
OCHOBHBIC HANPaBIICHHUS UX
WCTIOJIb30BaHUS MIPU
MIPOM3BOJCTBE MHULIEBBIX
MPOJYKTOB JUIsI 00eCTICUeHHsI
nmorydeHus 6€30macHon
MPOAYKIMH BBICOKOTO
KayecTna.

CriocobeH MpUMEHSTh
METOJBI U CPEJICTBA
U3MEPEHUN, UCTIBITAHUHN 1
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MPOLIECCOB MPOU3BOACTBA MPOTYKTOB
MTUTaHUS

KOHTPOJIS JUIS HCCIICIOBAHUS
KayecTBa, 0€30I1aCHOCTH
CBIPbSI U TOTOBOM MPOAYKIIUU

Crniocoben pa3padbaThiBaTh
MEPOTIPHSITUATIO
COBEPILIECHCTBOBAHUIO
CHUCTEMBI KOHTPOJIS Ka4ecTBa
Y ONTHMU3AIH
TEXHOJIOTHUSCKUX
MPOIIECCOB MPOU3BOCTBA
MPOJYKTOB IIUTAHHS

TIK-5 Criocoben mpuMeHsTh
CIICIUATU3UPOBAHHBIC U
npohecCUOHANBHEIC 3HAHMUS, B
TOM YHUCJIC UHHOBAI[HOHHBIE, B
00JIaCTH TEXHOJIOTHH
MIPOU3BOJCTBA MIPOIYKTOB
MTUTAHAS, OTIPEICTIATH
HaTPaBIICHUS Pa3BUTHUS
TEXHOJIOTHUHU IMUIICBbBIX
MIPOU3BOCTB, TTOBBIIICHHS
KadyecTBa U 0E30IMacHOCTH
rOTOBOH NPOAYKIUH

N-1nks OcymecTBiseT KOHTPOIh
KayecTBa, 0€30MaCHOCTH CHIPBS H
TOTOBOH MPOAYKIHMHU C UCHOIB30BaHHEM
HOPMAaTUBHON TOKYMEHTALNH,
OCHOBHBIX U ITPUKJIIAJHBIX MCTOJ0B
HCCIIEOBAHUN

WN-2nks OpraHn3oBsIBaeT
TEXHOJIOTUYECKU MTpoLIecC
MMpOU3BOACTBA ITPOAYKTOB IMUTAHUA
MacCOBOTO U3TOTOBJICHUS U
CHELUAIN3UPOBAHHBIX MMUIIEBBIX
IPOAYKTOB C IIPUMEHEHUEM
COBPEMEHHOTO TEXHOJIOTHYECKOTO
000pyIOBaHMSA, TPAIULIMOHHBIX U
HOBBIX BUOB ChIPbA

WI-3nk-5 BeIsBiIseT 00BEKTEI 171
YAYYIIEHHUS TEXHOJIOTUHU MHUIIEBBIX
MIPOM3BOJCTB C Y4E€TOM IPOTPECCUBHBIX
METOJIOB SKCILTyaTau 000pyA0BaHHS,
MPUHLMIIOB YIIPaBJICHHUS KAYECTBOM,
0€30I1aCHOCTBIO M MTPOCIIEKUBAEMOCTBIO
MIPOM3BOJICTBA, OCHOB (hM3HOIOTUU
MUIICBapEHUS 1 0OMEHA BEIECTB,
COBPEMEHHBIX KOHLEINHA TUTAaHUS

[eMoHCTpUpYET 3HAHUS U
CIOCOOHOCTH OCYIIECTBIISATH
KOHTPOJIb Ka4eCTBa,
0€3011aCHOCTH CHIPhSI ¥ TOTOBOM
MPOAYKIUH C UCIIOJIb30BaHUEM
HOPMATHBHOW JOKYMEHTALUH,
OCHOBHBIX ¥ ITPUKJIATHBIX
METOJ0B UCCIEAOBAHUIM

JeMoHcTpupyeT 3HaHus U
CIIOCOOHOCTH OPTaHU30BBIBATH
TEXHOJOTUYECKUN MpoLiece
[MPOU3BOICTBA MPOAYKTOB
MMUTaHUsI MacCOBOI'O
M3TOTOBJICHUS U
CIICIMAT3UPOBAHHBIX
[MUAIIEBBIX IPOAYKTOB C
MPUMEHEHUEM COBPEMEHHOTO
TEXHOJIOTHYECKOTO
000pyI0BaHUs, TPAIUITUOHHBIX
1 HOBBIX BUJIOB CHIPBS

JleMoHCTpUpYeT 3HAHUS U
CITOCOOHOCTD BBISBIIATD
00BEKTHI IS YITyYLICHUS
TEXHOJIOTHH TTUIIEBHIX
ITPOU3BOICTB C yUETOM
[IPOIPECCUBHBIX METOIOB
BKCIUTyaTauy 000pyIOBaHHUS,
MTPUHIIATIOB YIIPABICHHS
KaueCTBOM, 0€30I1aCHOCTRIO U
MPOCIIEKNBAEMOCTBIO
[MPOU3BOCTBA, OCHOB
(bI/ISI/IOHOI‘I/II/I MMUIICBAPCHUA U
0OMeHa BEIIeCTB, COBPEMEHHBIX
[KOHIETIMHI MUTaHUs

2. Ilnan-rpaguk BBINOJHEHUS] CAMOCTOSITEILHON PadoThI

Ha mepBoM »Tame HE0OXOAUMO O3HAKOMMTHCS

c pabouell mporpaMmoi

JUCHUIIIIMHBI, B KOTOpOﬁ PaCCMOTPCHO COACPKAHUC TCM AUCHUINIMHBI JICKIITHOHHOI'O

KypcCa, B3aHUMOCBA3b TCM J'IeKI_[I/Iﬁ C TPAKTUYCCKUMHU 3aHATUAMH, TCMbl H BHUJ/bL
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camocTosiTeNnbHOM  paboTel. [lo  KakaoMy BHAY CaMOCTOSTENbHOW pabOThI

MPeyCMOTPEHBI OrpeieEHHbIE (POPMBI OTUETHOCTH.

TexHosI0rn4YecKasi KapTa CaMOCTOSITe/IbHOI Pa0d0ThI CTY/ICHTA

Kozsr CpencTBa 1 TEXHOJIOTHH OIEHKH
pcaIn3yeMbIX
- Bua nesarensHOCTH CTYIEHTOB
KOMIICTCHIINH,
WHIUKATOpa(oB)
W-1r-2 IT-2mic-4 [ToaroToBka K J1aGOpaTOPHBIM 3aHATHSIM CobecenmoBanue
WU-1nks, U-2mks,
WJ-3nks
N-1nk-4a U1-2mix-4 IToaroroBka K JIEKIITMOHHBIM 3aHATUSIM CobecemoBanue
W-1nks, U-2mk-s,
W-3nks
W-Lrik-a 1-2n1kc-4 Brmmonnenue WMHJUBU1yaJIbHOTO CobecenoBanue
WIT-Lries, M1-2nkcs, TBOPYECKOI'O  3alJaHusd [0  3aJIaHHOU
W/J1-3nk-s
TEMAaTHKE
UA-1nca M-2mc4 | CaMOCTOSITENIbHOE M3YYCHUE JIMTEPATyphl U CobecenoBanue
gﬁ'é““ WJ-2mmes, WNuTepHer — uctouHukoB 1o Temam Ne 1 - 8
~OIIK-5

DopMHUpPOBaHNE KOMIIETEHIIUM U UX YaCTEW CIEAYIOIIMMHU TEXHOJIOTUSIMH:

CamocCTOsTEIbHOE HU3y4YCHHUC JINTCpAaTypbl B TCUCHHUC CCMCCTpaA, IIOJI0TOBKA
IIMCBMCHHOI'O OTYCTa IIO Ha60paT0pHBIM pa60TaM, CaMOCTOATCIIbHAA IIO0ATOTOBKA

TBOPYECKOTO 3aJaHUS.
4 cemecTp:
1. CamocTosTeTbHOE H3YUYCHHUE TUTEPATYPHI B TCUCHUE CeMecTpa 1mo TeMam 1-8.

Ilenu m 3agaun — MOJATOTOBKA K coOeceqoBaHu0, cO0p U odopmMileHre MaTepuana

JUTSI BBITIOJTHEHUSI TBOPUYECKOTO 3aJaHUSI.
2. IloaroToBka MUCEMEHHOTO OTYETA 11O JAOOPATOPHBIM paboTaM.

[{enm u 3a7a9n — MOATOTOBKA K JTAOOPATOPHBIM paboTaM: HAMCAHWUE MUCHhbMEHHOTO
OTYETa, NOATOTOBKA YCTHOI'O JOKJIAAa, 3aKPEIVIEHUE TEOPETUUECKOr0 MaTepralia Io

TE€MaM MOCPEICTBOM COOECEeI0BAHMUS.
3. IloaroToBKka TBOPYECKOTO 3aIaHHUSI.

lenu u 3amaun — TOATOTOBKA K HAay4yHO — HCCIEIOBaTENbCKON  paboTe o
HAIMpaBJICHUI0O HAYYHOTO OOOCHOBAaHWS TIPOM3BOJICTBA TPOJAYKTOB MHUTAHMUS:

HallMCaHUC IMMCbMCHHOTO OT4YCTA, IMOATOTOBKA YCTHOI'O OOKJIaga, IIOATOTOBKaA

95




IMPC3CHTAUN CO6paHHOFO MarcpuaJia. 3aerHHeHI/Ie TCOPECTUICCKOI'O MaTcpurajia II0

TEMaM IMOCPCACTBOM CO6€C€I{OB&HI/I${.

[IpomexyTouHas arrectanus B popme 3auera
[Ipouenypa 3auera Kak OTAEIBHOE KOHTPOJbHOE MEPOIPUATUE HE TIPOBOIUTCH,
OLICHMBAaHUE 3HAHUW OOYyYaOIIErocss MPOUCXOAUT IO pe3yibTaTaM TEKYIIEro
KOHTPOJISI.
3. MeToanyeckue peKOMeHAAIUM M0 U3YyYeHHIO TEOPETHYECKOr0 MaTepuasia
JIinst  yCHemHoro OCBOCHMS JAMCHMIUIMHBI, HEOOXOJUMO CaMOCTOATEIbHO

ACTAJIBHO HW3Y4YUTb IIPCACTABJICHHBIC TCMbBI 110 PCKOMCHAYCMBIM HWCTOYHHUKAM

uH(popmanuu:
Ne Bunsl camoctosTensHON paboTh PexomeH1yemble HICTOUHUKU
/i uHpopmanuu (Ne nCTOYHMKA)
Ocno | Jlomo | Meron | HuTte
BHasl | JIHUTE | MYECKa | pHET-
JbHAs b pecyp
CBI
1 | CamocrosiTenpHOE H3yYEHHE JIUTEPATyphl o TemaMm 1-8 1 1-5 1-2 1-5
2 | IlogroroBka K mabopaTtopHbM 3aHsTHIM Nel-8 1 1-5 1-2 1-5

Bonpocwt o1a cobecedosanus

ba3oBblil ypoBeHb

4 cemecTp:
ba3oBblii ypoBeHDb

Tema 1. IlumeBble g00aBkM B oOmecTBeHHOM nuTaHuu. Kiaaccupuxanms
numeBbix 100aBok. HopmaruBHas 0a3a B 00J1acTH MPUMEHEHHMS NMHUIIEBbIX
100aBOK.
1. TMumesbie no6aBku. OOITHE CBEACHUS
Kiaccudukanus nuiieBbix 100aBOK

I'urnennueckas periiaMCcHTalrsA IMHIICBbIX ;106a1301< B IIPOAYKTax

ITpouenypa yctaHOBIEHUS 0€30IIaCHOCTH MUIIEBBIX J0OABOK.

2
3
4. nuTaHusl.
3)
6. OOmue moaxo/sl K TOA00pY ¥ MPUMEHEHHIO MTUITEBBIX J00aBOK.
7

TpeGoBanuss 0€30MacCHOCTH K THUIIEBBIM J00aBKaM, apomMaTH3aTopam,
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TE€XHOJIOTUYECKUM BCIIOMOTATEIbHBIM CPEACTBAM, a TAKXKE K UX MPUMEHEHUIO
TIPU TIPOM3BOJICTBE TPOTYKIIUUA OOIIECTBEHHOTO MUTAHMSI.

8. Crpykrypa Can oO1ue nojioxkeHue 1 00J1acTh MPUMEHEHUS.

9. OcCHOBHBIC TIOJIO)KCHHSI THUTHCHHYCCKHUX TPeOOBaHWA IO TMPUMEHEHHUIO
MUIIEBBIX JOOABOK.

10. TexHuueckul perjaMeHT Tamosxxennoro coroza TP TC 021/2011 "O
0€30MacHOCTH MUIIEBON POIYKITHUN" .

Tema 2. IIummeBble J00aBKM B 00lIeCTBEeHHOM mnuUTaHuU. BemecrBa,

yJAy4yliawinue UBeT NMPOIAYKTOB.

1. Kakue ruruenuuyeckue TpeOOBaHUs MO NPUMEHEHUIO MUIIEBBIX KPacUTEIeH,
pernameHnTupytorces aectpyromumu CanlInH.

2. Kaxkwe BemecTBa He OTHOCST K TTUIIICBBIM KPACUTEIISIM.

3. B kakux cimydasx KpacUTEIH MOTYT OBITh UCIIOJIB30BaHbI HE MO0 HA3HAUYCHHUIO.

4. Kpacutenu HaTypaJibHbIE€ U UICKYCCTBEHHBIEC, TEXHOJIOTMYECKUE CBOMCTRA,

npuMepsl, 6e3onacHocTh Kinaccudukanms nuieBbx KpacuTesneu.

Knaccudukanuys nuineBbIx KpacUTENEH.

HarypanbHble 1 uACHTUYHBIC HATYPAJTIbHBIM KPaCUTEIH.

TexHoorn4eckre 0COOEHHOCTH HCIIOIb30BaHUS KPacUTENICH.

© N o o

TexHonornyeckue 0COOEHHOCTH MCIOJB30BaHUS B MPOM3BOACTBE MPOJYKTOB

MTATaHU.

9. HarypanbHble U HICHTUYHBIE HATYPAIbHBIM KpacuTenu. TeXHOIOTHYeCKue
0COOEHHOCTH MCITIOJIb30BAHMS.

10.[IBeTOKOPPEKTUPYIOIIHNE U OTOEIMBAIOIINE MaTePUATIBI.

11.Texnonornyeckue 0COOEHHOCTH UCIOJIb30BaHUsI KpacUTeNel B MPOU3BOICTBE
POAYKTOB JAETCKOTO MTUTAHMSI.

12.Vcnionp3oBanne cTadmiIm3aTopoB ((PUKCAaTOPOB) OKPACKH B MPOU3BOJICTBE
MPOTYKTOB MTUTAHUS.

13.B yeM CymIHOCTh MOTEMHEHHUS OYMINCHHBIX OBOIICH M IUIOAO0B MPU XpaHCHUU

UX B OUMILEHHOM COCTOSIHUU?

14.KakoBsI c110cOOBI 3aIIMTHI OYUIICHHBIX OBOIEH U IUIOJ0B OT ITIOTEMHEHUS?
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15.Kakue BaM U3BECTHBI LIBETOPETYIUPYIOIIUE BellecTBA?

16.00bscHUTE CYIIHOCTh METO/AA ONPEICICHUS OCTAaTOYHOTO COACPKAHHUS

CCPHUCTOT'O aHI'NAPpUaA.

17.1Tpumenenue oToenuBaTenel B MpOMU3BOACTBE MPOAYKTOB MUTAHMUS.

Tema

3. IlummeBble J00aBKM B O00IIECTBEHHOM NHTAaHUH. BemecrTBa,

U3MEHSIIOIIMEe CTPYKTYpPY U (PU3MKO-XMHMHMYECKHE CBOCTBAa MNHIIEBBIX

NPOAYKTOB.

1.
2.

9.

[Iepeuncnure rpymnisl BEMIECTB, PETYIUPYIOIIME KOHCUCTEHIIUIO IPOTYKTOB.
BemiecTBa u3MeHsitonme CTpyKTypy U PU3NKO- XMMUYECKUE CBONCTBA
MHIIEBBIX TPOAYKTOB:

3arycTuTenu, TEXHOJIOTUYECKHEe 0COOCHHOCTH MCIOJIb30BAHUS BEIIECTB
['eneoOpa3zoBaTenn, TEXHOJOTMYECKHE OCOOCHHOCTH UCIIOJIb30BAaHUS BEILIECTB
MoauduiupoBaHHbie KpaxMaibl, TEXHOJIOTUYECKUE OCOOCHHOCTH
VCIIOJIb30BAHUs BELIECTB

[TexTHHBI, TEXHOJOTMYECKUE OCOOEHHOCTHU UCIIOIb30BaHUs BEIIECTB
[Tonucaxapuabpl MOPCKUX pACTEHUMN, TEXHOJIOTUYECKHE OCOOEHHOCTH
WCTOJIb30BaHUsI BEILIECTB.

OcHoBHBIE TeXHONOTHYECKUE QYHKIIUU 3aryCTUTENEH, rejeo0pa3oBareneil.
TEXHOJIOTUYECKHE OCOOCHHOCTH UCTIOJIb30BaHUS BEIIECTB.

[IpuMeHeHue 3arycTuTelnel u reieoopa3oBaTesieid B MUILEBBIX TEXHOIOTHSX.

10.TexHomornyeckue 0COOCHHOCTHU HUCIIOJIBL30BAHUS BEIIECTB, U3MEHSIOIINX

CTPYKTYpPY U (DU3UKO-XUMHUYECKHUE CBOMCTBA MHUIIEBBHIX MPOAYKTOB B

IIPOU3BOJICTBE MPOIYKTOB MMUTAHUS.

11.Vcnonp30BaHue IIEKTHHOB KAK IMUINEBBIX T00aBOK.

12. XapakTepucTuka NeKTUHCOIEPKAILEr0 PACTUTEIBHOTO ChIPhSI.

13.Ou3NKO-XUMUYECKHE CBOHCTBA NEKTHHOBBIX BCIICCTB N UX HCIIOJIB30BaHHC B

MIPOIIECCE MPOU3BOJICTBA

Tema 4. [InmeBble 7100aBKH B 001IeCTBEeHHOM MUTaHuu. BemecTrBa, Biusonme

Ha BKYC H apoMaT NHIIECBLIX IIPOAYKTOB.

1.

I[aTI) XapaKTCPUCTHUKY BCIICCTB, BIMAIOIIMX HAa BKYC M apoMaT IIHIICBBIX
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ITPOJTYKTOB.

Apomatuzatopsl, 3QUpHBIE Maciia U IKCTPAKTHI.

JlaTb XapakTepUCTHKY ycUIUTeled BKyca M apomata. lcnonb3oBaHue B
MIPOU3BOJICTBE NPOAYKTOB MUTAHMS.

B uem 3akitoyaeTcs mpakTU4eCKoe 3HaYCHHUE NMUIIEBBIX apOMaTu3aTopoB?

B kakux ciydasx He JOIyCKaeTcsi NPUMEHEHUE apOMaTU3aTOPOB B MHULIEBBIX
MPOJyKTax?

Kakue TpeboBaHus NpeabsABISAIOTCS K MUILIEBBIM apoMaTH3aTopam?

Kak knaccuduumpyrorcs apomaTtuzaTopbl?

KakoBbI OCHOBHBIE MYTH MOJIYYEHUS TUIIEBBIX apOMATH3aTOPOB?

Kak ocymiectBisieTcst BIOOp apoMaTU3aTOPOB JIJIsl UCHIOJIB30BAaHUS B MUIIEBBIX

MPOAYKTax?

10.Kak XxpaHAT ¥ TPaHCHOPTUPYIOT MHUILEBBIE APOMATU3ATOPHI?

11.ITo xakuM IIOKa3aTelIsIM IIPOBOJUTCA OLICHKAa KadCCTBa M Oe3omacHoCTH

MUILIEBBIX apOMATU3aTOPOB?

Tema 5. IlumeBble J00aBKM B 00IIECTBEHHOM NHTAHUH. BemecrTBa,

CIIOCOﬁCTByIOHII/Ie YBCIUYICHUIO CPOKOB I'0O/ITHOCTH IMMUIIEBLIX ITPOAYKTOB.

1.

Knaccudukanus crmagkux BeImIecTB. Hcnonb3oBaHne B IIPOU3BOACTBE
IIPOAYKTOB ITUTAHUS.

XapakTepuCTHKa BEIIECTB, BIUSIONIUX HA BKYC MUIIEBBIX MPOTYKTOB.
[IpupoHBIE MOCIACTUTENN U CaXapUCThIE KPaXMaJIOIPOAYKTHI.
NuTencuBHble noacnactuTenu. Mcnosib30BaHWE B MPOU3BOJCTBE MPOAYKTOB
MATAHUA.

Caxapozamenurenu. Mcnonb30BaHre B NPOU3BOACTBE MPOAYKTOB MUTAHMUS.
[IpumeHeHnEe MOJCHAMMBAIOIIAX BEMIECTB B MPOU3BOACTBE  MHILEBBIX
MPOAYKTOB.

TexHonornyeckne 0COOEHHOCTH WCIOJI30BAHUS TIOJICTIAIMBAIONIUNX BEIIESCTB

B IIPOU3BOJACTBEC IMPOAYKTOB ITMTAHUSA

Tema 6. BemecTBa, yckopsilomue u 00jer4aioniue BeJleHHe TEXHOJOTHYECKUX

MPOIECCOB.
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[TumeBsie 100aBKU, 3aMEANSIONIME MHUKPOOHYIO M OKHUCIUTEIBHYIO IMOPUYY
MULIEBOTO ChIPbS U TOTOBOM MPOAYKIUH.

KoHcepBaHTbI, TEXHOJIOTHYECKUE OCOOCHHOCTH MCHOJIb30BaHUs, 00ecieueHue
0€30MacHOCTH MPH MPOU3BOICTE MPOAYKTOB TUTAHMUS.

[TumieBble aHTUOKHUCIUTENN TEXHOJIOTMYECKHE OCOOEHHOCTH HUCIOJIb30BaHUS,
oOecnieueHre 6€30MacCHOCTH TP MPOU3BOJICTE MPOAYKTOB TUTAHUS.
TexHonornyeckue 0COOEHHOCTH IPUMEHEHUS KOHCEpPBAHTOB U
AHTUOKHUCIIUTENIEH B IPOU3BOCTBE IPOLYKTOB IIUTAHUS.

AHTHOKHCIIUTENN M 3alUTHBIE Ta3bl, TEXHOJOTUYECKUE OCOOEHHOCTH
HCIIOJIb30BaHUSI.

VYII0THUTENH, TEXHOJIOTHYECKHE OCOOEHHOCTH UCIOJIb30BaHUSI.
BnaroynepsxuBaroiue areHTHhl, TEXHOJIOTUYECKHE O0COOEHHOCTH
UCIIOJIb30BAHUSI.

AHTHUCIIEKUBAIOILIUE aT€HThI, TEXHOJIOTUYECKNE OCOOCHHOCTH UCIIOJIb30BAHUS.

[TnenkooOpazoBaTeu, TEXHOJOTHUYECKUE OCOOEHHOCTH UCIIOIb30BaHUS.

10.H€HOF3CHTGJ’II/I, AHTHUBCIICHHUBAIOMINC arcHTHI. Hx POJdb B TCXHOJOTIMYCCKHX

mporeccax.

11.Karanuzatopsl THApOJIM3a W HHBEpPCHUH. MX poib B TEXHOJIOTHYECKUX

nporieccax.

12.OcBetnurenu (amcopOeHTHI, (QIIOKYIAHTHI). VX pomb B TEXHOIOTUYECKUX

nporieccax.

13.BemectBa, obOiseruatromue QuiabTpoBanue. Mx poiab B TEXHOJOTHUECKUX

nporeccax.

14 Hocutenu, pactBopuTenu, paszbaBurenu. KX poab B TEXHOJIOTHYECKUX

nporeccax.

15.CpenctBa st TabnetupoBanusi. MIX pois B TEXHOJOTUYECKHUX TIPOIIECCaXx.

16.Paznenurenu. VX poib B TEXHOJOTHUECKUX TIPOIIeccax.

17.0cymmrenu. X posib B TEXHOJIOTMYECKUX MPOIIEccax.

18.CpenctBa msi cHATHA KOXHWIBI (C TI010B). X pOib B TEXHOIOTHYECKUX

Imponeccax.

100



19.0xnaguteny, OXJaXJAIOIIME M 3aMOpaKUBarolue areHThl. X poab B

TCXHOJIOTHUYCCKUX IMPOLCCCax.

20.9mynerupytoiiue conu. X poib B TEXHOJIOTHYECKUX MPOIECCaX.

21.ITponennentsl. UX poib B TEXHOIOTUYECKUX MPOLIECCaX.

22 .KaranuzaTtopsl. FIX poib B TEXHOJOTUYECKUX MTPOLIECCAX.

Tema 7. buojormueckm akKTHBHBIE J100aBKkH. buosornyeckum axKTHBHBIE

J100aBKH.

1. B uem 3axntouaetcs GpyHKIHOHANBHAS poib BAJ] A opranusma denoBeka?

2. Ilepeuncnure ocHOBHBIE TpeOOBaHUS K TIEPEUHIO HHGOPMAIUH, BBIHOCUMON Ha
MapkupoBKy BA/I.

3. Ocobennoctu xpanenust bAJI.

4. Kakue yciaoBuUs JOJKHBI COOTIOAThCS MpU TpaHcHopTUpoBKke BAJ]?

5. TpeboBanus k peanmzanuu bAJl. BA/l, onpenenenue, xapakTepuCcTHKA,
Croco0 MpUMEHEHUS.

6. O6ocHoBanue ucnonb3oBanus bAJ] k muIie B COBpeMEHHOM pallioOHe
NUTaHMUS.

/. HopmaTtuBHble 1 npaBoBbie Bonpockl BAJI k nuie.

8. Hyrpunestuku, 5yonoTuku, mapadapManeBTUKH, X ONIpe/ieTIeHUuE U
byHKIIUN.

9. Ocnosuble oTnnuusa BAJ] — mapadapmaiieBTUKOB OT HyTPUIIEBTUKOB U

JIEKapCTB.

Tema 8. Oco0eHHOCTH MCNOJIb30BAHUS THIIEBLIX 100aBOK B IPOU3BO/ICTBE

NMPOAYKIMH 00IIeCTBEHHOTO NMUTAHUS.

1.

Cyxue konaurepckue cmecu. O6mactu npuMeHeHus. TexHOIornaecKkue
0COOEHHOCTH MPUMEHEHHS.

Cyxue cmecu s XJiebomnekapHoro mpou3BocTea. O01acTi MPUMEHEHUS.
TexHonornyeckrne 0COOEHHOCTH MPUMEHEHHSI.

Hcnonb3oBanue MUIIEBBIX JO0OABOK B MOJICKYJISIpHOM KyxHe. ObyacTu

IMPUMCHCHUA. TexHoJIOrHUYecKrue 0COOEHHOCTH IMPUMCHCHUA.
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4. Vicnonb30BaHMWE MUIIEBBIX J00ABOK B MPOU3BOCTBE AecepToB. O0macTu
npuMeHeHUs1. TeXHOJIOTHYeCKre 0COOEHHOCTH MPUMEHEHUS.
IToBbIICEHHBIN YPOBEHDb
4 cemecTp:
Tema 1. IlumeBble g00aBkM B oOmiecTBeHHOM nuTaHuu. Kiaaccuduxanms
numeBbix 100aBok. HopmaTuBHasi 6a3a B 00J1aCTH NMPUMEHEHHUs] MUIIEBBIX
100aBOK.

1. TpeboBanus 0e30MacHOCTH K MHIINEBBIM J00aBKaM, apomaTu3aTopam,
TEXHOJIOTUYECKUM  BCIIOMOTaTeJIbHBIM  cpeiacTtBaMm.  Mcmomnws3oBanue B
MIPOU3BOJICTBE MPOAYKIIUU OOIIECTBEHHOTO MUTAHUSI.

2. ABtopckas kyxHa. CanlluH mnonoxkenwe u o01acTh NPUMEHEHHUS B
MIPOU3BOJICTBE MPOAYKIIUU OOIIECTBEHHOTO MUTAHUSI.

3. ABTOpckas KyxHs. TexHuueckuil pernmameHT TamoxeHHoro coroza TP TC
021/2011 "O O6e30omacHOCTH THIIEBOM MPOAYKIHMH'". TOJOKEHHE U 00JacTh
MIPUMEHEHUS B MPOU3BOICTBE MPOAYKIIUN OOIIECTBEHHOTO TUTAHUSI.

Tema 2. IIumeBble J002aBKH B OOIIECTBEHHOM INHTAaHHH. BemecTBa,
yJAy4yliawinue UBeT NMPOIAYKTOB.
1. Kakue rurueHndeckue TpedoBaHUsI MO MPUMEHEHUIO MUIIEBBIX KPACUTENEH B
00I11eCTBEHHOM MTUTAaHUU, peryIaMeHTUpYIoTCs AeicTBytonumu CanlluH.
2. HarypanmbHble W WISHTUYHBIC HATypajdbHBIM Kpacutenu. Vcmomp3oBaHme
TE€XHOJIOTMHU MMPOU3BOJICTBA MTPOAYKTOB CIIEIUAIBHOTO HA3HAUCHHUS
3. TexHosornuyecknue 0COOEHHOCTH MCIOIB30BAHMS KpACUTENEH B OOIIECTBEHHOM
MUTaHWUH.
4. TexHonOrM4YEeCKHUE OCOOCHHOCTH UCTIOIB30BAHUS KPACUTEIEH B TPOU3BOICTBE
MPOJIYKTOB JICUEOHOTO MUTAHUS.
Tema 3. IlumeBble J00aBKM B O00IIECTBEHHOM NHTAaHUH. BemecrTBa,
U3MEHAKIIHNE CTPYKTYPY U (QU3NKO-XMMHYECKHEe CBOHCTBA NHIIEBbBIX

NPOAYKTOB.
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1. Kakue rurunenuveckue TpeOOBaHUS MO MPUMEHEHHUIO BEIIECTB, U3MEHSIONMINX
CTPYKTYPY ¥ (PU3HKO-XMMHUYECKHE CBOWCTBA THIIECBBIX  TMPOIYKTOB B
00IIIECTBEHHOM IMUTaHWHU, periaMeHTUpyroTcs aAceictByromumu CanlluH.

2. IlpumeHeHne BEIIECTB, M3MEHSIOMUX CTPYKTYPY | (U3UKO-XHMHUYECCKUE
CBOMCTBA MUILEBBIX MPOAYKTOB. VCMOJIb30BaHUE B TEXHOJIOTUHU IMPOU3BOJICTBA
MPOAYKTOB CIEHHATBLHOIO HAa3HAYEHUS

3. TexHonoruueckue OCOOCHHOCTH  MPUMEHEHHUIO BEIIECTB, H3MEHSIONINX
CTPYKTYpY U (U3UKO-XMMHYECKHE CBOWCTBA IMHINEBBIX  IMPOJIYKTOB B
MIPOU3BOJICTBE MPOIYKTOB JIECUEOHOTO MUTAHUS.

Tema 4. IInmeBble 7100aBKH B 001ecTBEeHHOM nuTaHuu. BemecrBa, Biusomue
Ha BKYC M apOMAaT NMUIIEBbIX MPOAYKTOB.

1. Kakue rurueHunuyeckue TpeOOBaHUs MO NPUMEHEHUIO BEIIECTB, BIUSIONIMX HA
BKYC M apOMaT IMHIIEBBIX MPOAYKTOB B OOIIECTBEHHOM ITUTAHUH,
pernameHnTupytores aectByromumu CanlInH.

2. IlpuMeHeHHE BEMIECTB, BIMIONIMX HA BKYC W apOMAaT MHIIEBBIX MPOIYKTOB.
Hcrnonp3oBaHre B TEXHOJOTMHA MPOU3BOACTBA MNPOAYKTOB CIEHUAIBHOIO
Ha3HAUCHMUS

3. TexHomormveckre 0COOCHHOCTH TMPUMEHEHUIO BEIIECTB, BIIUSIOIIMX HA BKYC
¥ apoMaT MUIIEBHIX MPOIYKTOB IPU MPOU3BOICTBE IMTPOTYKTOB JICUSOHOTO
MMUTAHUSL.

4. TexHOJIOTHYECKHE OCOOCHHOCTH MPHUMEHEHHIO BEICCTB, BIIUSIOIINX HA BKYC
Y apoOMaT MUIIEBBIX MPOIYKTOB MPHU MPOU3BOJICTBE MPOAYKTOB AETCKOTO
ITUTAHUS.

Tema 5. IIumeBble Jd00aBKH B 00lIeCTBEHHOM mNUTaHuM. BemecTBa,
CIOCOOCTBYIOIIIME YBEJIUYEHUIO CPOKOB I'OJAHOCTH MUIIEBBIX MPOXYKTOB.

1. IlpumeHeHne  BENIECTB, BIUAIOUIMX HA YBEJIMYEHUE CPOKOB TOJHOCTH

MHIIEBBIX IPOIYKTOB. Hcnonb3oBaHre B TEXHOJOTMH IMPOU3BOACTBA

IMPOAYKTOB CIICHUAJIBHOI'O HA3HAYCHUA
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2.

3.

TexHonornyeckne OCOOCHHOCTH  TPUMEHCHHUIO BEIIECTB, BIUSIFOIIAX
YBEIIMYEHUE CPOKOB TOJHOCTU THUIIEBBIX MPOJYKTOB IMPU MPOU3BOICTBE
IIPOJIYKTOB JICUEOHOT'O MUTAHUS.

TexHoOrHYecKkre OCOOCHHOCTH MPUMEHEHHIO BEIECTB, BIMAIONINX Ha
YBEJIUYEHUE CPOKOB TOJHOCTH TIHIIEBBIX MPOJIYKTOB IIPU IPOU3BOJICTBE

IMPOAYKTOB ACTCKOI'O ITMTAHUA.

Tema 6. BemmecTBa, yckopsironiue u o0Jier4yamomiue BeJleHue TEXHOJI0THIeCKUX

MPOIECCOB.

1.

[Ipumenenue BELIECTB, YCKOPSIIOUIMX M OOJIEryarliuX BeEJICHUE
TEXHOJIOTUYECKHUX TpoleccoB. Vcnosb3oBaHue B TEXHOJIOTUU MPOU3BOJICTBA
IPOAYKTOB CIENUATBHOTO HA3HAYECHUS

TexHomornyeckue OCOOEHHOCTH NPHUMEHEHUIO BEIIECTB,  YCKOPSIIOUIUX U
o0Jeryaromumx BEeJACHHE TEXHOJOIMUYECKHUX IPOLIECCOB  IMPH MPOU3BOJACTBE
OPOAYKTOB JIEUEOHOTO TUTAHMUSL.

TexHOoIornyeckue OCOOEHHOCTH NPHUMEHEHUIO BEIIECTB,  YCKOPSIOUIUX M
oOJieryaronmx BeJACHHE TEXHOJOIMUYECKHUX IPOLIECCOB  IMPH MPOU3BOJACTBE
MPOJIYKTOB J€TCKOTO MUTAHUS.

JlaTb XapaKTepUCTUKY BEILECTB, YCKOPSIOUMX W OOJEerdyaromux BeIeHHE
TEXHOJIOTUYECKHX MPOLIECCOB (TEXHOJIOTUYECKHE TOOABKH)

Kakue nuimesbie no0aBku BXoAAT B rpynmy «®DepMeHTbl U (hepMEHTHBIE
npenaparb, IpUBEAUTE NpUMepshl. MIX posb B TEXHOJOTMYECKHUX ITPOLIECCAX.
Kakue numieBsie 700aBKM BXOAAT B rpynmy «Pa3pbixiurenny», MpuBeIuTe
npumepbl. X poiib B TEXHOJIOTMUECKHUX Mpolieccax.

Kakue mumessie mo6aBku Bxoaar B rpynmy «CpeactBa oOpaOOTKH MYKH,
XJIeOOMEKapHble  YIYYIIUTENW», TMpuUBeauTe npumepsl. HWx ponb B
TEXHOJOTUYECKHUX MPOLIECCAX.

Kakwue numieBsie 1o00aBKH BXOJIAT B Ipymniy «BemecTBa ans orOenrBaHus

MYKW», TPUBEANTE NPUMEPBL. VIX POJIb B TEXHOJOTHUECKUX NPOLIECCaX.
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9. Kakwue numieBsie 106aBku BxonaT B rpymiy «lleHoracureny,
AHTUBCIICHUBAIOIINE ar€HTHD, IPUBEAUTE MpUMEPHI. 1IX posib B
TEXHOJIOTMYECKUX MPOIeccax.

10.Kaxkue numieBbie 100aBKH BXOJST B TPYMITY «PeryasTopbl KUCIOTHOCTH,
MpUBEAUTE MpUMEPHI. X poJib B TEXHOJOTUYECKUX MPOIIECCaX.

11.Kakwue numieBbie 700aBKH BXOJAT B rpynny «BemiecTtsa, ciocoocTByrOIINE
KU3HEICATEIIbHOCTH OJIE3HBIX MUKPOOPTaHU3MOBY, IPUBEINTE TpUMeEpbI. X
POJIb B TEXHOJIOTUYECKHUX IMPOILIeccax.

12.Kakue mnwuimeBble M00ABKH  BXOMIT B TPYMITY «OMYIBIHPYIONIAE COJN,
MPUBEAUTE NPUMEPHI. IX pOJib B TEXHOJIOTHYECKUX MTPOLECCaX.

Tema 7. buosoruyecku aKTUBHbIE 100aBKH. BH0JI0rH4ecKu aKTHBHbIE
A00aBKH.

1. OcHoBHbIE pu3HoOIOTHYECKHE (PYHKIIMN MUKPOHYTPUEHTOB B cocTaBe bA/I.
Hcnonb3oBanue i KOPPEKTUPOBKU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.

2. Kpurepuu oborameHus MAMIEBHIX MPOTYKTOB MUKPOHYTPHECHTAMH.
Hcnionp3oBanue i KOPPEKTUPOBKU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.

3. dakTopsl, hopMUpyIOIIHE HETATUBHBIN 00pa3 B HCMoab30BaHn bA/I.
Ucnonb3oBanue BA /] ayis1 KOPpEKTUPOBKU MUTAHUSI COBPEMEHHOTO
OTpEOUTENS.

4. OCHOBHBIC UHTPEIUEHTHI TPOIYKTOB ()YHKIIMOHATIHLHOTO Ha3HAYCHUSI.
Hcnionp3oBanue i KOPPEKTUPOBKU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.

5. Posib BUTAaMHHOB B OpraHU3M€ U B MPOU3BOCTBE MUILIEBBIX MPOTYKTOB.
Hcnonb3oBanue 1151 KOPPEKTUPOBKHU MTUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.

6. Teopus cOanmancupoBanHoro nutanus. Mcnonp3zoBanune bAJI mis
KOPPEKTUPOBKHU MUTAHUS COBPEMEHHOTO MOTPEOUTEIIS.

Tema 8. Oco0eHHOCTH MCIIO0JIL30BAHUSI TNHINEBBIX 100aBOK B MPOU3BO/ICTBE
NPOAYKIHMH 00IIECTBEHHOT0 MUTAHUSA

1. CoBpeMeHHbIE MOAXO/IbI K CO3IaHUIO MPOAYKTOB MUTAHUS C 33 IaHHBIMU

CBOMCTBAMU

2. HMcnonp3oBanue IMHUIIICBBIX I[O6aBOK B IIPOU3BOJACTBEC IMPOAYKTOB ITMTAHUA
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3. Obecneuenue 0€30MaCHOCTU U Ka4ecTBa KyJIMHAPHOM MPOTYKIIUH C
3aJJaHHBIMU CBOMCTBAMU

4. Kakue TeOpeTH4eCKUe U MPAKTHUECKUE pa3pabOTKU MPOTYKTOB MUTAHUS C
3a/IaHHBIMU CBOMCTBAMH IMOJTYYWIH PU3HAHUE?

5. Kakwue Teopernueckue U MpakTUYECKHUE pa3padOTKU SBISIOTCS aKTyalbHBIMU

Ha OJIMKANTITYIO TEPCIIEKTUBY?

6. Kak moBnusi1 HaydYHO — TEXHUYECKHUI MPOTrpecc Ha aCCOPTUMEHT MPOYKIHH

OpeAnpUsTANA TUTAHUS?

Oyenka  «omauuHo»  BBICTABISETCA  CTYACHTY, €CIHM TEOPETHYECKOE
collepKaHME Kypca OCBOEHO TIIOJHOCTBbIO, ©0€3 MpoOesoB; HCYEPIBIBAOIIE,
MOCJIEIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO H3JIaraeT Marepuai; CBOOOJHO
CIIpaBIIICTCS C 3ajJadyaMM, BOMPOCAMU MU APYTUMU BUJAMH TPUMEHEHHS 3HAHUM;
HCIIONB3YEeT B OTBETE JIONOJHUTENBHBIM MaTepuana, BCE MPEIyCMOTPEHHBIE
MporpamMMoOi 3aJaHusl BBITOJHEHBI, KAa4€CTBO WX BBIMOJHEHUS OIICHEHO YHCIOM
OayyioB, OJM3KMM K MAaKCUMaJIbHOMY; AaHAJU3UPYET IMOIYYEHHBIE pEe3yIbTaThl;
MPOSIBJISIET CaMOCTOATENBLHOCTh TPH BBHITIOJHEHUU 3aJaHuil. 3HAeT OCOOCHHOCTH
MIPUMEHEHUS MTUILEBBIX U OMOJIOTUYECKHU aKTUBHBIX JJOOABOK.

Oyenka «xopouioy» BBICTABISAETCS CTYAEHTY, €CIIM TEOPETUYECKOE COJIEPKAHUE
Kypca OCBOECHO MOJHOCTBIO, HEOOX0JUMBbIE Ja00paTOPHbIE KOMIIETEHIIUN B OCHOBHOM
chopMUpOBaHbI, BCE MPEAYCMOTPEHHBIC MPOrpaMMOi 00yueHHs] ydueOHbIC 3aJaHuUs
BBITIOJTHEHBI, KAUE€CTBO UX BBIMOJHEHUS JOCTATOYHO BhICOKOE. CTYAEHT TBEPJIO 3HAET
Marepuai, TpaMOTHO M MO CYIIECTBY M3Jaraer €ro, He JOMyCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIPOC.

Oyenka «y0061emeopumenbHo» BHICTABISIETCS CTYIACHTY, €CIIH TEOPETHUECKOe
coliepKaHUEe Kypca OCBOECHO YaCTHUYHO, HO MPOOENbl HE HOCIT CYIIECTBEHHOIO
XapakTepa, OOJNBITMHCTBO MPENYCMOTPEHHBIX MPOTPAMMOM 3aJIaHUN BBITTOJIHEHO, HO
B HUX UMEIOTCS OIIMOKU, TIPU OTBETE HA MOCTABJICHHBIM BOMPOC CTYJCHT JOMYCKAET
HETOYHOCTH, HEOCTATOYHO MPaBUIIbHbIE (POPMYIUPOBKH, HAOIIOIAIOTCS HAPYLIECHUS

JIOTUYECKOM MMOCJICA0OBATCIIbHOCTH B U3JIOKCHUHU ITPOTPAMMHOI0 MaTCpHralia.
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Oyenka «Hey0081emeopumesnvblo» BbICTABIIAECTCS CTYAEHTY, €CJIU OH HE 3HAET
3HAQYUTENBHOM YacTH MPOrPAMMHOIO Marepuala, JOIYyCKAaeT CYIIECTBEHHBIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHHUSMHU BBIIOJIHIET J1aOOpATOPHBIC
paboThl, HEOOXOAMMBIE JTAOOpPATOpPHBIE KOMIIETEHIIMM HE  C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO NPEIYCMOTPEHHBIX MPOrpaMMON OOydeHMs] Y4YeOHBIX 3aJaHUi He
BBINIOJIHEHO, KAa4E€CTBO HUX BBIIIOJHEHUS OLIEHEHO YHUCIOM OajlioB, OJIM3KUM K
MUHHAMAJIBHOMY.

O1meHKa «3a4T€HO» BBICTABISETCS CTYAEHTY, €CIM IpU COOECeI0BaHUU
CTYZIEHT PACKpPBIBAET BOIIPOCHI [0 TEMaM JAUCUMUIUIMHBI; XOPOLIO OPUEHTHPYETCA: B
TepMHHAX, B npaBUjaX YCTaHOBKM COBPEMEHHOro OOOpyJOBaHUS, B
KOMIIOHOBOYHBIX PEIICHUSIX LEXOB M IIOMEIICHHWH, B OCHOBHBIX HallpaBICHUIX
ONTHUMH3ALNN TEXHOJOTUYECKHUX MPOLIECCOB B OOIIECTBEHHOM IMUTAHHH.

O1neHKa «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CIU NpH CcoOeceT0BaHUU
CTYIACHT JOIyCKaeT IpyOble OIIMOKW; HE OPUEHTHUPYETCS B TEPMHUHAX; HE 3HAET:
MpaBuja YCTAaHOBKA COBPEMEHHOrO OOOPYIOBaHUSA, B OCHOBHBIX HaIPaBICHUIX
ONTUMU3ALIUN TEXHOJIOTMUECKUX MPOILIECCOB B OOLIECTBEHHOM MUTAHUU.

MakcumanbHO BO3MOXHBIN 0ajul 3a BECh TEKYIIMI KOHTPOJIb YCTaHABIMBAETCS
paBHbIM S55. Tekyuiee KOHTPOJBHOE MEPONPHUATHE CUUTACTCS CHAHHBIM, €CIIH
CTYIEHT MOJYy4Yusl 32 Hero He MeHee 60% OT yCTaHOBJIEHHOTO ISl 3TOr0 KOHTPOJIA
MaKcUMaibHOro Oamna. PEMTHHrOBbI 0asl, BBICTaBISIEMBIM CTYJIEHTY 3a TEKYyIIee
KOHTPOJIbBHOE MEpPONpPUATHE, CIAHHOE CTYJAEHTOM B YCTAHOBJIEHHBIE TI'papUKOM

KOHTPOJIBHBIX MEPONPUATHI CPOKH, OINpPEAENIeTCs CIAEAYIOIHUM 00pa3oMm:

YPpoBeHb BBINOJHEHHSI KOHTPOJbLHOIO PeiiTunrospiii 6amn (B % or

3aiaHusd MAaKCHMAJIBHOI0 0a/I1a 32 KOHTPOJIbHOE
3aJlaHue)

OTIMYHBIN 100

Xopomuii 80

Y 10BIETBOPUTEILHBIN 60

HeynoBierBopuTenbHbli 0

5. Meroagnueckue ykazanus (1o BuaaM pador, npeaycMOTPeHHbIX pado4ei

NMPOrpaMmMon JTUCUMUILJIMHBI)

107



CamocTtosiTenbHast ~ paboTa  CTyJEHTa  NpPeayCMaTpUBaeT  CIIEAYIOIINe
TexHoJioTun (popMupoBaHUS TPO(PECCHOHATBHBIX KOMIIETCHIIMA: TIOATOTOBKA K
JCKIUSAM,  CAaMOCTOSTEIBbHOE H3yUeHUE JMTEepPaTyphl, MOATOTOBKA MHUCHMEHHOTO
oTyeTa 1o JJabopaTopHBIM paboTaM, coOeceI0BaHHE.

[Tpr caMOCTOSTEIEHOM M3YYCHHH JIUTEPATYPhl HEOOXOIMMO TI0 Ka)XI0H TeMe
aHHOTHUPOBATh UCTOYHUKHU, U3YUUTh BOIPOCHI ISl cCOOECEIOBaHMS, TIPU TTOJITOTOBKE K
7a00paTOPHBIM 3aHATUSAM HEOOXOIUMO COCTABUTHh IMHCHMEHHBIM OTYET MO KaXKIOU

TCMC 3aHATH.

5.1 CamocTosiTe/ibHOE U3yUeHHe JuTepaTtypbl 1 UHTEepHET — MCTOYHUKOB 10O

TemaMm Ne 1 -8

B pabote cTyneHTa 3HaYUTENIbHOE MECTO 3aHUMaeT KOHcNeKkTupoBanue. Hano
HAay4HUThCSl NPABUIIBHO  BECTH KpaTKHME KOHCIIEKTHl. BereHue KOHCIIEKTa Cco3aacT
0COOEHHO OJNaronpusiTHbIE YCIOBUS JUIsl 3alIOMHUHAHUS YCJBIIIAHHOTO, TaK KakK B
3TOM IpoLiecCe NPUHUMAIOT YYacTHE CIyX, 3peHHE U pyKa. CylecTBYIOT HEKOTOPBIE
oOlue npaBuiia 3alucy MaTepuana Ipu CaMOCTOSITEIbHOM HU3yYEHUE JIUTEPATyphl U
NHTEpHET — HCTOYHUKOB.

[Io kampaomy npeaMery cjeayer MMeTh OTACJbHYI0 TeTPaAb, HA CTPAHUIIAX
KOTOPOM OCTaBJIATH MOJI ISl 3aMETOK, BOIIPOCOB, COOCTBEHHBIX MbIcieil. Hanboinee
BaYKHBIE TMOJIOXKEHUS JIEKIUU CIIEAYET BBIIEIATh MOoAUYepKuBaHueM. i TOro 4ToObl
uHdopmanuss  ObicTpee  ycBauBajach, HEOOXOJIMMO €€  BEpTUKaJbHOE W
TOPU30HTAJIBHOE PACIOJIOKEHUE, T. €. WICHEHHEe MaTepuaia Ha al3albl, TJaBbl,
naparpadsl.

Yutarh pPEKOMEHIyeTCsl BHHUMATEIbHO, BJAYMYHMBO, CTapaThCs 3allOMUHATh
cyuiectBeHHoe. Meronuka pabOThl ¢ TEKCTOM HHAMBUAYyaldbHAa. OHA 3aBHCHUT OT
OTbITa, OOILIEr0 YPOBHS KYJbTYpPhl M HAUMTAHHOCTH CTYACHTa, a TaKKe OT BHJA
n3y4yaemoil turepatypbl. OqHaAKO OCHOBHbBIE MPUEMBI CIEAYIOLIUE: MPEIBAPUTEIBHOE
3HaKOMCTBO C KHUTOH, aHAJIU3 TEKCTa, KOHCIIEKTUPOBAHUE U pabOTa OJJHOBPEMEHHO C

HCCKOJIBKMMH NCTOYHHUKAMMU.
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KoHcnekT — CoXKHBIH CITOCO0 M3I0KEHUS COAEPKAaHUS KHUTU WM CTaTbH B
JIOTUYECKOM MOcaeA0BaTeIbHOCTH. KOHCHEKT akKyMynHpyeT B ce0e MNpeablayline
BUJbl 3allUCH, IIO3BOJIIET BCECTOPOHHE OXBATUTh COJAEPKAHME KHHUIHU, CTaTbH.
[loaTOMy ymeHHME COCTaBJIATh IUIaH, TE€3UCHI, J€laThb BBIIUCKA WU JIPYrUe€ 3aMKCH

OTpeeNsieT U TEXHOJIOTHIO COCTABICHHS KOHCIIEKTA.
5.2. [loaroroBKka oT4eTa MO J1A0OPATOPHBLIM padoTam

CamocrosiTenbHass  paboTa  CTYJEHTOB Ha  JAaOOPAaTOPHBIX  3aHATHUAX
MIPEANOJaraeT He TOJbKO M3YYEHUE METOJIMYECKON JTUTEPATyphl U CAMOCTOSTEIHLHOE
BBITIOJITHCHHE TIPAKTUYECKOH dYacTH JTa0OpaTOpPHBIX pabdoT, HO W TIOJATOTOBKY
MACBMEHHOTO OTYETa U YCTHOTO BBICTYIUICHHS TI0 WX 3aIUTE.

Jlomyck Kk J1abopaTOpHBIM pabOTaM MPOUCXOJUT MPU HATUYUH y CTYJECHTOB
MMOATOTOBJICHHOTO BapHaHTa OTYETAa. 3aIUTa OTYETa POU3BOIUTCS B (hOpPME OTBETOB
Ha BOMPOCHI cobecenoBanud. JlabopaTopHbie 3aHATHS TMPOBOMASTCS B CIELUAIBHO
o0opyoBaHHBIX Jaboparopusix. [Ipum moAroTroBke Kk JaOOPAaTOPHOMY 3aHSITHIO
HEOOXOAMMO M3YYUTh TEOPETUUCCKUNA MaTepHuas, KOTOPBIA OyIeT UCIOIb30BATHCS B
XO/1€ BBITIOJIHEHUS TA00OPAaTOPHOM padOTHI.

HyXHO BHMMAaTENbHO MPOYMUTATH METOJUYECKOE YyKa3aHWe (ONUCaHUE) K
JabopatopHoil paboTe, MpoaAyMaTh IUIaH TMPOBEACHHS pPabOTHI, IOJATOTOBUTH
HEO0OXOIMMbIC MaTEPHAIIBI U TAOMITI JIJIs 3anucel HaOJI0ICHUIA.

CTyaeHT, UMEIOIINI XOPOIIYI0 TEOPETHYECKYIO0 IMOATOTOBKY, OOBIYHO COCTAaBIISCT
OTYeT 0 paboTEe HETIOCPEICTBEHHO B X0JI€ 3aHTHSI.

[ToaroToBka K 3aHATHSAM CIIOCOOCTBYET 3aKPEIUICHUIO WM YTITYOJICHHIO
MMOHUMAaHUS HW3YYCHHOTO MaTepuajia, a TakKe NPUOOPETEHUIO HABBIKOB aHAJN3a
KOHKPETHBIX MPON3BOJICTBEHHBIX CUTYaIUH.

Jlomyck K paboTaM MPOUCXOIUT MPH HAIMYUHA Y MaruCTPAHTOB IIEUYATHOTO
BapuaHTa OTYeTa. 3aluTa OTYeTa MPOXOAUT B OopMe JOKIana TO BBIMOJHEHHOM
paboTe 1 OTBETOB Ha BOMPOCHI MPEIO aBaATENS.

MakcuMabHOE KOJMYECTBO OAJIOB CTYACHT IOJy4YaeT, eciau o(opMiIcHUE
0TYeTa COOTBETCTBYET YCTAHOBJIICHHBIM TPEOOBAHUSIM, OTYET MOJTHOCTHIO PACKPHIBACT

CyTh paOOTHI.
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OcHOBaHUEM JJI1 CHU)KCHUS OIICHKU SIBIISICTCS:

e Tpu 3amMTe Ja0OpaTOPHOM pPaOOTHl MOMYUIEHBl HETOYHOCTH, WIIH
IPUMEHEHBI HEKOPPEKTHBIE (OPMYITUPOBKH MAaTEPHATIOB;

e paboTa BHIMOJIHEHA HE MOJHOCTHIO, OJHAKO 00BEM BBITOJIHECHHOW YacTH
TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIBHBIE PE3YIbTATHl U BHIBOABI IO
OCHOBHBIM, TPUHIIUITNATHHO BaXXHBIM 33/1a4aM PabOTHI.

OT4eT MOXET ObITh OTIPABIICH HA AOPAOOTKY B CIACAYIOIMIUX CITydasx:

e odopmileHHE OTYETa HE COOTBETCTBYET TPEOOBAHUSIM HOPMOKOHTPOJIS;

e B paboTe JOMyIIeHbI OIINOKHU (HEe TpyObIe) U HETOYHOCTH.

HToroBslii NMpOAYKT CaMOCTOSITeIbHON PpadoOThI: OTYET MO JIAOOPATOPHBIM
paboTam.

CpeHCTBa U TEXHOJIOTMH OLIEHKH: coOeceJOBaHNE.

IMoaroroBka MHAUBUAYAJIbHBIX 32JJAHUH VI JIA0OPATOPHBIX PadoT

JlaGopaTtopHass padora Ne 1. 3acexaHue Hay4yHOH J1a00paTOpUHU
Tema 3ansTusi: OCHOBHbIE HOPMATHBHBbIE JOKYMEHTbI HCIO0JIL30BAHUA
NHIIEBBIX 100aBOK B NPOAYKIUHM MHAYCTPHAIBLHOr0 nutanus. Knaccnpuxanus
NUIIEeBBIX 100aBOK.
3aaHue 1JIS CAMOCTOATEIbHOM padoThI

[To wHAMBHMIyaNbHOMY 3a/JaHHUI0 TOJATOTOBUTH  IPE3EHTAIMM TBOPYECKUX
MIPOEKTOB:

1. TpeGoBanusi 6e30macHOCTH K MHINEBBIM go0aBkam.  Vcmoib3oBaHue B
MPOU3BOJACTBE MPOAYKIIMK OOLIECTBEHHOTO MUTAHUS I CHEIHATBHBIX
BUJIOB ITUTaHUSI.

2. ABtopckas kyxHsa. HopmartuBras 0a3a B 00J1acTU MPUMEHEHUS MHUIIEBBIX
100aBOK, MOJOKEHNWE U 00JaCTh NPUMEHEHHUS! B TPOU3BOACTBE MPOIYKIIUU
OOIIECTBEHHOTO TUTAHUS.

3. ABropckas KyxHs. TexHuueckuit pernmameHT TamoskeHHoro coto3a TP TC

021/2011 "O 6e30macHOCTH MUIIEBON MPOAYKIIUHU'". MOJ0KEHUE U 00J1acTh
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MPUMEHEHUS B MPOU3BOICTBE MIPOIYKIIUN OOIIECTBEHHOTO MUTAHMUS.
3aoanus 014 0ONOAHUMENbHO20 ODOHYCA NO 0AIbHO - PEUMUH20601 cucmeme:

o [lumeBbie 70OABKU B IPOU3BOJICTBE 3apPYOCKHBIX MPOAYKTOB MUTAHUS
JlaGopaTopHnasi padora Ne 2.
Tema 3ansarus: Ilumesble kpacureau. Ilokazarenu Oe3omacHocTH. MeToabl

HccJeJ0BaAHUA.Ilo MHAMBUAYAJBLHOMY 33JaHMI0 IOArOTOBUTH pedepaTrbl HJIM Ipe3eHTALUM
TBOPYECKHUX NMPOEKTOB:

e llcnonb3oBaHKe KpacuTeNel B MPOU3BOACTBE MPOAYKTOB MTUTAHMUS.
e HopmaTuBHO mpaBOBbIE aKThl OOECIEUECHHUS  OE30MACHOCTH HOBBIX
BHJIOB MUIIIEBON MTPOIYKITUH.
3aoanus 014 OONOJIHUMEIbHO20 OOHYCa NO OAIbHO - PEUMUH2060U CUCHEME:
Hcnonb30BaHWE KpacuUTeNnell B MPOU3ZBOACTBE MNPOIYKTOB JETCKOTO,
JTUETUYECKOTO, JIEYEOHO — MPODUIAKTUYECKOTO MMUTAHMUSL.

JlaGopaTopnasi padora Ne 3

Tema 3ansatus: UccaenoBanue 1eiiCTBUS HBETOPErYJIUPYIOLIMX peareHTOB.
IMoka3aTenn 0e3onmacHocTH. MeTOABI MCCJICIOBAHMS.
[To nHAMBUAYaTEHOMY 33/IaHHUIO TTOJATOTOBUTH COOOIIEHUSI, pedepaThl UITU
MpEe3eHTAIMH TBOPUYECKUX MPOEKTOB!
e llcnonb30BaHWE LBETOPETYJIHPYIOIIMX PEAreHTOB B MPOU3BOACTBE
IPOJYKTOB ITUTAHUS.
3aoanus 011 00ONOIHUMEILHO20 OOHYCA NO OAIbHO - PEUMUH2080I CUCHEME:
Hcnonb30BaHre MBETOPETYIUPYIOIINX PEareHTOB B MPOU3BOJICTBE MPOTYKTOB
JTUETUIECKOTO, JIEYCOHO — MPODUIAKTUIECKOTO MMUTAHMUS.
JlabopaTopHas padora Ne 4.
Tema 3aHATHA: IMumesBsie apomatuszaropbl. I[loka3zaresun 0e30MACHOCTH.
MeTtoabl uccienoBanus. TexHoioruyeckue 0COOEHHOCTH MPUMEHEHUsI.
[lo wHAUBHAYaTbHOMY 3aJIaHUIO TOJATOTOBUTH pedepaTbhl U IPE3CHTAIUU
TBOPYECKUX MPOEKTOB!
e lcnonp30BaHKE MUIIEBBIX APOMATU3aTOPOB B MPOU3BOJICTBE MPOAYKTOB

IMUTaHHA.
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e HopmatuBHO mpaBoBbIe aKThl oOOecreueHUss  Oe30MaCHOCTH HOBBIX
BHJIOB MUIIIEBON MPOIYKIIUH.
3aoanusn 0na 00noOAHUMEIbHO20 ODOHYCA NO OAILHO - PEUMUH2080I cUCHIeMe:
Hayunble wuccienoBaHuss B pacHIMpPEHHM ACCOPTUMEHTA  MHIIEBBIX
apoMaTU3aTOpOB U HUX HCIOJIb30BAaHUM B MPOU3BOJCTBE MPOIYKTOB
MUTAHUSL.

JlaGopaTopHasi padora Ne S.

Tema 3ansatusi: KoHcepBaHTBHI NMIEBBIX NPOAYKTOB. OnpeesieHne HUTPATOB U
HUTPUTOB B Msice U Maconpoaykrax. Ilokazarenu 0esonacHoctu. Metoabl

uccijaenopanus. TexHosormyeckue 0COOEHHOCTH NMPUMEHCHUS.

[lo wHAMBUAYyaTbHOMY 3aJlaHUIO TOJATOTOBUTH pedeparbl W NpPe3eHTAIUU
TBOPYECKHUX MPOEKTOB!
e llcnosnb30BaHNE KOHCEPBAHTOB B MMPOU3BOJICTBE MPOIYKTOB MUTAHUS.
3aoanusn 014 OONOJIHUMETbHO20 OOHYCaA NO OAIbHO - PEUMUH2060U CUCHEME:
Hayunble uccnegoBanusi B 0071aCTH pacIMpeHUs] aCCOPTUMEHTa KOHCEPBAHTOB

AJIA TIPOU3BOJICTBA IIPOAYKTOB ITMTAHMA.

JlabopaTopHas padora Ne 6.

Tema 3anstusi: U3ydyeHue neHoo0pa3ymouieil cnocoOHOCTH NUIIEBbIX 3()POB
ne/L110J10361. [loka3zarean 0ezonacHocT. MeToabl HCCAE0BAHUS.

TexHooru4eckue 0COOEHHOCTH MPUMEHEHUS

[lo wHIUBUAYyaTbHOMY 3aJlaHUIO TOATOTOBUTH pedeparbl U TMpe3eHTAIUU
TBOPYECKHUX IMPOCKTOB:
o Hcnonb3oBanne 5>(QHUpPOB MEUTION03b6I B TPOM3BOACTBE MPOAYKTOB
MTUTAHUS.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcnons3oBanue 3pUpOB IEIITI0I036I B IPOU3BOICTBE MPOIYKTOB JIETCKOTO,

JAUETUYECKOTO, Ie4eOHO — MPOPUIAKTHIECKOTO MTUTAHMSL.
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JlaboparopHasi padota Ne 7.

Tema 3ansaTus: COBpeMeHHLIe noaAXO0AbI K HCIIOJIB30BaHUIO OHOJIOTHYECKH

aKTHUBHBLIX 100aBOK. [loka3areinu 0e3onacHoct. TexHoJorm4eckue

0CO0EHHOCTH NPUMEHEHHUS.

3aceoanue nayunoii nabopamopuu

3ajanne 11 CAMOCTOATEILHOM PadoThI

ITo HHIAWNBUAYAJIbHOMY 3aAdaHUI0 IMOATOTOBUTH IMPE3CHTAINN TBOPYCCKUX

MIPOEKTOB:

1.

Hcnonp30BaHne MUKPOHYTPUEHTOB B cocTtaBe bA]J| Il pacCLIUpEHU
MPOAYKTOB MATAHUA CIICHHATBHOIO HA3HAYEHHS U KOPPEKTUPOBKU MTUTAHUS
COBPEMEHHOTO MOTPEOUTEIIS.

Kputepun oOoramieHusi NMUILEBBIX MNPOAYKTOB MUKPOHYTPUEHTAMH, JIS
paclMpeHus NPOAYKTOB IIMTAHUS CIIELIMATIBHOTO Ha3HAYCHHUS.
Ucnons3zoBanne BAJ[ mist pa3paOoTKK TEXHOJOTHUU MUIIEBON MPOIYKIIUU
JUISl KOPPEKTUPOBKHU MTUTAHUSI COBPEMEHHOI'O MOTPEOUTETIS.

OcCHOBHBIE HMHTPEIUEHTHl TMPOAYKTOB (PYHKIIMOHAIHHOTO Ha3HAYCHUSI.
Ucnonb3oBanue it pa3pabOTKU TEXHOJOTMHU MUIEBOW MPOTYKIHMHU JJIsI
KOPPEKTUPOBKHU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.

brosornueckn axTUBHBIE JOOABKH. HUcnonw3oBanue s
KOPPEKTUPOBKHU MUTAHUSI COBPEMEHHOTO TTOTPEOUTEIIS.

buonornyecku akTWBHBIC TOOABKH, UCIOJIb30BAHUE B IIPOM3BOICTBE
MUIIEBbIX NPOAYKTOB. Mcmonb30BaHWe ISl pacCIIMPEHUs] aCCOPTHMEHTA
MPOAYKTOB MUTAHUS JE€TEN U TOAPOCTKOB.

buonornyeckn akTWBHBIC TOOABKH, WCIOJIb30BAHUE B IPOU3BOJICTBE
MUIIEBbIX NPOAYKTOB. Mcmonb30BaHWE ISl pACIIMPEHUS] aCCOPTUMEHTA
MIPOTYKTOB MTUTAHUS JICUEOHOTO TTUTAHUSI.

buonornyeckn akTuBHBIE HOOABKH, WCIIOJIH30BAHUE B IIPOU3BOJCTBE
MUIIEBbIX NPOAYKTOB. Mcmonb30BaHWE ISl pACIIMPEHUS] aCCOPTUMEHTA

IMPOAYKTOB IUTAHUA JUCTUYCCKOTO ITUTAHUS.
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9. buomornueckn akTHBHBIE HOOABKH, HCIIOIH30BAHUE B IIPOU3BOJICTBE
MUILIEBBIX MPOAYKTOB. VCmoyib30BaHWE [IJIsi PaCUIMPEHUsS aCCOPTUMEHTa
IPOYKTOB MUTaHUS TPOYUIAKTUUECKOTO MUTAHMUS.

10.bronornyeckn aKkTUBHBIC JTOOABKH, WCIOJIb30BAHUE B IMIPOU3BOJICTBE
NUIIEBBIX MPOAYKTOB. Vcmonp30BaHWe ISl PaCHIMPEHHs] acCOPTHUMEHTA
POJYKTOB MUTAHUS CTYJIEHYECKOTO MUTAHUS.

3acenanune HAy4YHOI J1adopaTopuu — 3T0 hopMa OpraHU3aIui OOMEHa
MHeHusaMH. KakuMm ripu 3ToM OyJieT xapakTep oOMeHa MHEHUSIMU, TaHHBIA TEPMUH
HE yKa3bIBaeT. B oTiinune OT Hero, MOHATHE «JIUCKYCCHUs» MPEANOJIaraet, 4To B XOJIE,
3acefjaHusl €ro YYaCTHMKHU HE MPOCTO BBICTYIMAIOT C JOKJIAJaMHU MO0 KAaKOMY-TO
BOIIPOCY, HO U OOMEHHUBAIOTCS PEIUIMKAMU, YTOUHSIOT MO3UIIUU JPYT APYyTa U TIp.

B pamkax mucKyccud MPOUCXOJIUT CBOOOAHBIM OOMEH MHEHUSIMU (OTKPBITOE
oOcyxnenne mpodeccuoHalbHbIX Tpodiem). «llomeMukay ke MmpeAcTaBisieT cooon
0COOBII BUJ AUCKYCCUH, B X0JI€ KOTOPOW OJTHU YYACTHUKH TMBITAIOTCS ONPOBEPTHYTh,
«YHUUTOXHUTH» CBOUX ONMOHEHTOB. «/[namor», B CBOIO ouepelb, €CTh BHUJ PEYH,
XapaKTEPU3YIOMINICS CUTYaTUBHOCTBIO (3aBUCHUMOCTBIO OT 0OCTaHOBKH pa3roBopa),
KOHTEKCTYaJIbHOCTBIO  (OOYCJIOBJICHHOCTBIO  MPEIBIAYIIMMH  BBICKa3bIBAHUSIMU),
MaJIOM CTEMEHbI) OPraHNU30BAHHOCTH, HEMPOW3BOJIBHOCTHIO M HE3aILTAHUPOBAHHBIM
XapaKTEPOM.

Heab 3acenanus HAY4YHOM J1a00PATOPUH — IPEAOCTABUTH YYaCTHUKAM
BO3MOKHOCTh BBICKA3aTh CBOIO TOUKY 3pEHHUS Ha 00CYyX AaeMy0 IpoosieMy, a B
nanapHenIeM chopMyIupoBaTh JU00 o0lee MHEHHE, JIMOO YETKO pa3rpaHuIUTh
pa3HbIC MO3UIUU CTOPOH.

Mopepanus (BexeHue).

KitoueBoii aneMeHT Ja1000ro 3aceianus — 3T0 MoJepanus. TepMuH «Mojaepanus»
MpOM30IIeNT  OT  WTaJbSHCKOrOo  «moderare» W  O3HAYaeT  «CMSTUCHUEY,
«CIEPKUBAHUE», «YMEPEHHOCTBHY», «00y3abIBaHWe».  MoaeparopoM Ha3bIBAIOT
Beayuiero. B COBpeMEHHOM 3HAauY€HMM TOJ MOJIepalluel MOHUMAIOT TEXHUKY
opraHu3anuu OOIICHHsI, OJarogapsi KOTOPOW TpyIIoBas paboTa CTaHOBUTCS OoJiee

[eJIeHANPaBICHHON U CTPYKTYPUPOBAHHOM.
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3agaua Beayliero — He MPOCTO OOBSBUTH COCTAB yYAaCTHUKOB, 0003HAYUTH
TJIaBHBIC TEMBl MEPOTPUATHS M JIEPKaTh B CBOMX PYyKaX BCE MPOUCXOIAIICE OT
Havasia 10 koHia. [loatomy TpeboBanus k mpodeccHoHaIbHBIM KauecTBaM BEIYIINX
BBICOKH.  Bemymuii momkeH ymMeTh 4€TKO (OopMyIHpOBaTh MpoOJieMy, HE /1aBaTh
pPacTeKaTbCsl MBICTSIM,  BBIACNIATh OCHOBHYIO MBICJIb MPEIBIIYIIETO BHICTYIAIOIIETO
U, C IJIABHBIM JIOTUYHBIM MEPEXOOM, MPEJOCTABISTH CIOBO CIEAYIOIIEMY, CICAUTh
3a perJaMeHTOM.

Beaymmii 3acenanusi HAy4HOi J1a00OpaTOPHH HE 0JIKEH ObITh:

 PactepsHHbIM ® 3amyraHHbIM. Takue KadecTBa XapakTEpPHBI IS
HAYMHAIONINX BEAYIUX, CBI3aHbBI C BOJIHEHUEM U OTCYTCTBHEM MPAKTHKH.

» ABToputapHbsiM. CTpeMIIeHHE B MAaKCUMAJIbHON CTENEHU KOHTPOJIUPOBATH U
pPETYIMPOBAaTh XOJ OOCYKICHHs, TMOAJCPKUBATH KECTKYIO AUCIUIUIMHY, HE
pacroJiaraeT K JUCKyCCHUHU.

* [TonycrurenscTBytomumM. Benymuii 00s3aH cOCPEOTOUUTh AUCKYCCUIO Ha
00CyX/TaeMbIX BOIIPOCAaX W CKOHIICHTPUPOBATH €€ BO BpeMeHH. [1OmMyCTUTENBCTBO ¢
€ro CTOpPOHBI OyAeT CrmocoOCTBOBATh AKTHBU3AIMMU AJIbTEPHATUBHBIX JUICPOB,
KOTOpBIE TIIOCTaparoTCs TNEPEeKIIOYNTh BHUMaHWE Ha ceOs. Jluckyccus HavHET
YXOJUTH OT TEMBbI, PacIaaThCs Ha JOKAIbHBIC 00CYKICHHUS.

e ChumkoM akTUBHBIM. 3ajada wu3BJeUCHHS UHGOpMaIuu TpeOyeT
OTpaHUYCHUS aKTUBHOCTH BEYIIETO.

* [lnoxo caymaromuMm. OTCYTCTBHUE y BEIYIIETO YMEHUS CIYIIATh TPUBEIACT
K TOMY, YTO TIOTEPSETCS MHOTO ITOJIC3HOTO M3 TOTO, YTO OBLIO CKa3aHO B XOJI¢
oOcyxnenus. B 3Tom cnydae Haubornee TOHKME KOMMEHTapUU, TOJIYYEHHBIE B
pe3ynbTaTe MyOJMYHON AWCKYCCHH, MPEJCTABISIONIE OCHOBY ISl 3ariyOJICHUS
JTUCKYCCUH, OCTaHyTCs 0e3 BHUMaHUA. [[puumHaAMu TaKOToO MOBEICHUS MOYET OBITh
CTPEMJICHHE BEAYIIETO J>KECTKO CIIe0BaTh BOMPOCHUKY OOCYKIEHUS, BCIICJCTBUE
4Yero OH KOHIIGHTPUPYIOT CBO€ BHMMaHHUE HAa HeM. Vmu 03a004€HHOCTh TE€M, YTOOBI
3¢ (QEKTUBHO BBICTYIIATh BCEX YYACTHUKOB T'PYIIIbI, HE YITYCTUB HH OJTHOTO W3 HUX U

MpeaoCTaBuB BCCM PABHOC BpCMsI.
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IIpaBuia AJ1s1 y4aCTHUKOB 3aceJaHUsl HAYYHOH J1adopaTopuu:

YYACTHHK JOJKEH OBITh 3HATOKOM 00CYKIa€MOU TEMBI;

HE CTOUT COTJallaThCsl Ha y4acTHe B 3aCE/laHUU JIMIIb PaJd caMoro ¢akTa ydyacTus:
€CJIM BaM HEYEro CKasarhb, TO JIyYIlle MOJIYaTh.

JTanbl NOATOTOBKHU 3aceJaHus HAYYHOM J1a00paTOPUM:

1. Boi0op Tembl. OCyLIECTBISIETCA C OPUEHTALMEN HAa HAIMpAaBICHUS HAYyYHOU
paboThl kKadeapsl u mpenogaBareneii. Templ 1o pucnmmuinHe «IlumeBbie 100aBKU
B OOIIECTBEHHOM IUTAaHUU» CIOCOOCTBYET (POPMUPOBAHUIO MPO(ECCHOHATBLHBIX
KOMIIETEHIIMM, 3HAHUH W HAaBBIKOB MO MpPOQUI0 MoArotoBku. Kpome Toro, tema
JOJIKHA MPEJICTABIISATh MHTEPEC ISl CITyLIATENeH.

IIpyu moarotoBke K  3aceJaHUI0 YYAaCTHUKHM IIPENCTABIIOT PE3YJIBTATHI
CaMOCTOSITENIbHOM paboThl MO HcclieayeMod TeMe, oOpailaloT BHUMAaHHE Ha
COBPEMEHHBIE HAYYHBIE HANPABIICHUS M3YyYEHHsI 3TOrO BOIPOCA, BBICKA3BIBAK CBOIO
TOYKY 3pPEHHUS.

2. Ilogbop Beaymero (Mojaeparopa) W €ro MOATOTOBKA. Mojaepatop I0JKEH
oOnmagaTh TakMMHU KadyecTBaMH, KaK KOMMYHUKAaOEIbHOCTh, AapTUCTUYHOCTD,
MHTEJUIMTEHTHOCTh. HeMaloBa)KHBIM SIBIISIETCA TUYHOE 00AsTHUE U YyBCTBO TaKTa..
3.Jloa0op y4YacTHHKOB U ompeneieHne sKcrneptoB 3acenanus. CyThb JHOOOTO
3acenaHus HAy4HOU J1aOOpaTOPUH B TOM, YTOOBI OCYLIECTBUTH MOMBITKY «MO3TOBOM
aTakw» MO ONPEJEICHHON MPoOJIeMe U HAUTH OTBETHI HA KAKME-TO BayKHbIE BOIPOCHI.
s 3TOoro 0003HAUUTh TEMbl AJii OOCYKIEHHS 3a 2 — 4 Henmenu B paMKax
CaMOCTOSTENbHON pa0OThl CTYACHTOB MO AucuuIuinHe. CTyneH4yeckas ayauTopus
JENUTCST Ha TPYNIbl:  3KCHEPTHI WM CHEUUATUCThI, MOJAEPATOPhI, paboyas rpyrmnmna
JUIsl TOATOTOBKM pelieHus. Beaymuii npenojaBaTesib HaMeyaeT MOTEHIMAIbHBIX
AKCIIEPTOB, KOTOpbIE MOIIM Obl JaTh KBaJU(UUHUPOBAHHBIE OTBETHl HA BOMPOCHI,
BO3HUKAIOIIME B paMKax OOCYXIEHHUS 3asBIICHHOM TeMbl 3acelaHusi Hay4dHOM
nabopaTopuu.

MeToauka npoBeaeHust 3aceaHusi HAY4YHOI JJabopaTopum.
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3acemanusi HaydYHOW J1abopaTopwu OTKpbhIBaeT Benyumi. OnH

MpeACTaBCT Y4aCTHUKOB,

Havayie 00CyXAeHHs, 0000IaeT UTOTH, CYMMHUPYET KOHCTPYKTUBHBIE MPEAJIOKECHUSI.

OOcyxaeHue B pamKax 3acelaHds Hay4dHOW JabopaTOpuu. IOJKHO HOCHUTH
KOHCTPYKTUBHBIA XapakTep, He JOJHKHO CBOJHUTHCA, C OJHON CTOPOHBI, TOJIBKO K

oTyeTaM O TMpojeNIaHHON pabore, a C JAPYyrod, - TOJIBKO K KPUTUYECKHUM

BBICTyTUICHUSIM. COOOIIICHHS TOJDKHBI OBITh KPaTKUMHU, HE OoJiee 5 - 6 MUHYT.

[IpoekT UTOroBOoro JOKyMEHTa OTJlaliaeTcsi B KOHIE 0OCYXJIeHUs (TUCKYCCUU), B

HCETO BHOCATCSA JOIIOJJHCHUA, U3BMCHCHU, ITIOIIPABKU.

CJIeanT 3a pCrilaMmCcHTOM, KOTOpBIﬁ OmpcaCIIICTCA B

I[JBI IMOATOTOBKH K 3aIlIUTEC BLIMMOJHCHHOI'O MHANBUAYAJIbHOI'O HAYYHOI'O 3aJIaHHUA

CTYACHTY HCO6XOI[I/IMO CaMOCTOATCIIBHO C06paTI> U IIPpOAaHATIN3UPOBAThE MATCPHAJIbI

IO TEMC HMCCIICA0OBAHUA W B IMCbMCHHOM BHJIC IIPCACTABUTL UX Ha JIMCTAX (bopMaTa

A4.
O11I€HOYHBIN JTUCT CTYJICHTa UHIUBUIyadbHOTO TBOpueckoro 3ananus @.1.0.
Ne Kpurepuit XapaKTepuCcTHKA KPUTEPHS Koi-Bo|
6ayu10B
1 AKTyalbHOCTh OO0OCHOBaHHOCTh 33JJaHUsSI B Hacrosimee  Bpems,  kortopas | 10

npeanojaract pa3pClieHue HUMCHOINHUXCA 110 JJAaHHOM TeMaTHuKe
OIITUMU3AINU

2 Komnerentoctes | KommiekcHoe ncnonb3oBaHue Hay4yHO — texanyeckux | 10
MHOOPMALIMOHHBIX ~ MCTOYHUKOB IO  WHAMBUAYAJIBHOW  Teme
HCCIIEIOBaHMs U BJIAJICHUE MaTepuaioM
3 HayuHnocts CooTHolIeHrne U3y4eHHOTO U NPEeCTaBIeHHOro B pabore marepuana, | 10
a TakXke METOJ0B pPabOThI B JIaHHOW Hay4dHOH o0O0JacTu 1o
uccieayeMol mpobGiieMe, HCHOJIb30BAHHWE KOHKPETHBIX  HAay4HBIX
TEPMHHOB U BO3MOKHOCTb ONIEPUPOBAHUS MU
4 | CamocrosarenbHOCTh | CTeneHb BHIIOJHEHNUsT ~ BCEX  JTamoB  uccinefoBaHus  camumu | 10
00yJaronuMucs
5 3HAYUMOCTh [Tpu3HaHWE BHIIOJHEHHOTO aBTOPAaMH 3aJlaHus I TeopeTrdeckoro u | 10
(WJIM) NPAaKTUYECKOTO PUMEHEHMS
6 KpeatuBHOCTB HoBble opurHHAaIBHBIE HISH W MYTH PEUICHHS, ¢ TIOMOIIBI0 KOTOphIX | 10
(TBOpUECTBO) aBTOpbl ~ BHECIM  HEYTO HOBOEB  KOHTEKCT  COBPEMEHHOMN
NIEUCTBUTEIILHOCTH
7 | IlpesenrabenbHocTh | POpPMBI  MpeNCTaBIEHUS pe3yabTata  HccienoBanus  (mokuaz, | 20
(my6nnyHOE Mpe3eHTalus, MakeT, Tabmuuel, rpaduku, pororpadun u ap.),
MIPEJICTaBICHHE) MO3BOJISIONIME  PACKphITh  CYIIHOCTH  paboThl.  CrocoOHOCTH
aBTOPOB YETKO, CTUIIMCTHYECKH IPaMOTHO U TE3UCHO U3JIOKUTh ATAIIbI
U pe3yJIbTaThl CBOEH NESTEIBHOCTH
8 PepnexkcuBHocts | OTHOIIEHHE aBTOPOB ~ MCCIeNOBaHMA K  mporeccy paborst u | 10

pe3ynbTaTy CBOEH JesATENbHOCTH. XapaKTepU3yeTcss OTBETaMu Ha
OCHOBHBIE Bompochl: Yrto ypanock caenarb? Yrto He ynanoch?
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IToyemy? Uto xoTenu ObI OCYIIECTBUTH B OyaymieM?

9 Odopmienue AKKYpaTHOCTh 1 TPaMOTHOCTb odopmieHus wuccienoBarenabckon | 10
paboTsl. OCHOBHBIE pa3/Iebl:
TUTYJIBHBIA JIMCT, TUIAH pabOThl, JIMTEPAaTYpHBIH 0030p, METOJbI
UCCIICIOBAaHMS, PE3yJAbTaTl  PabOTBI,  BBIBOA,  IPAKTHYECKHE
npeanoxenus*, npuiaoxenne®  (* - He 00s3aTEIbHBI)
MaKCHMaJibHOe KoJu4ecTBo O6asnos 100

JlaGopaTopHasi padora Ne 8.
Tema 3anHaTui. Oco0eHHOCTH HCIOJIbL30BaHUA NUIIEBBIX J100aBOK B
NMPOU3BOACTBE NPOAYKIIUN 00IIECTBEHHOT0 TUTAHMS.
[lo wHaUBHAYyadbHOMY 3aJlaHUIO MOATOTOBUTH pedepaThl W MPE3CHTALNHU
TBOPYECKHUX MPOEKTOB:
e llcnonb30BaHWE aHTHUOKUCIUTEIEH U aHTUOKCUAAHTOB B MPOU3BOJICTBE
MIPOTYKTOB TTUTAHUS.
e HopmaTtuBHO mIpaBOBBIE aKThl OOECIEUCHHS  OE30MaCHOCTH HOBBIX
BUJIOB IMHIIEBOM MPOTYKIIHH.
3aoanus 011 00ONOIHUMEILHO20 OOHYCA NO OAILHO - PEUMUH2080U CUCHEME:
Hcnonb30BaHWe aHTHOKHCIHMTEIEH W aHTHOKCHIAHTOB B IIPOM3BOJICTBE

MMPOAYKTOB ACTCKOTO, IMCTHYCCKOTO, JICYECOHO — HpO(l)I/IJIaKTI/I‘ICCKOFO IMUTaHUA

Onucanue mWKaJIbI OCHUBAHUS
Kpurepuu ouenku padoThbl CTyAeHTA:

[Ipouenypa npoBeeHHs JAHHOTO OLIEHOYHOTI'O MEPOIIPUATHS BKIIOYAET B ceOsI
KOMIUJIEKT 3aJlaHui JJII CaMOCTOSITEIbHOM pabOThl, KOTOPBIE MO3BOJSIOT OLICHUTH
CaMOCTOSTENbHYIO pa0OTy CTYIEHTOB IO TeMaM AUCHUIUIMHBI «IlnmeBbie 100aBKH
B O0ILIECCTBEHHOM ITUTAHUI.

IIpennaraemple CTyIEHTY HalpaBJCHUS JJIsI BBIIOJHEHUS HAY4YHOIO 3aJaHus
MO3BOJIAIOT (OPMUPOBATH MPAKTUYECKHWE 3HAHUS U YMEHHUS B COOTBETCTBUU C
komnereHusamu 11K — 4, TIK — 5.

Oyenxa  «omauyHo»  BBICTABIIETCS  CTYIEHTY, €CIM TEOPETUYECKOE

CoJlepKaHUE MaTepHajla HWCCIEAOBAHMS MPEICTABIECHO B JOCTaTOYHOM OOBEME,

HCUCPIIBIBAIOIIC, IIOCICAOBATCIIBHO, 4YCTKO MW JIOTHYCCKHU CTpOﬁHO n3jaaracrt
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MaTepuan; CBOOOJHO CHpaBIsETCS C BOIIPOCAMH, UCIIOJIB3YeT B OTBETE
JOTIOJTHUTENbHBIA MaTepuaj, aHAIM3UPYET MOJTYYCHHBIC PE3YIbTAThl; MPOSBIISICT
CaMOCTOSTENbHOCTh IIPH BBIMIOJHEHUH 3alaHUii. 3HAeT 0COOEHHOCTH MPAKTUYECKOTO
MIPUMEHEHUS TTOATOTOBIICHHOTO MaTepHaia.

Oyenka «xopouioy» BBICTABISIETCS CTYACHTY, €CIIU TEOPETUUYECKOE COJIep KaHHe
Kypca OCBOCHO TIIOJIHOCTBIO, HEOOXOJUMEIC KOMIICTCHIINK B OCHOBHOM
chopMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIC MPOTpaMMO OOy4YeHHS ydeOHBbIC 3aTaHus
BBITIOJTHCHBI, KAYECTBO X BBIMTOJIHEHHUS JOCTATOYHO BBICOKOE. CTYACHT TBEP/IO 3HACT
MaTepuayi, TPaMOTHO W TO CYIIECTBY HM3JaraeT €ro, He JOMyCKas CYIIECCTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOIPOC.

Oyenka «y0061emeopumenbHo» BBICTABISICTCS CTYACHTY, €CIIU TEOPETHIECKOE
CoJiep)KaHuEe Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCST CYIIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOM 3aJIaHUN BBITIOJIHEHO, HO
B HUX MMEIOTCS OIIMOKU, TIPU OTBETE HA MOCTABJICHHBIM BOMPOC CTYAEHT JOIMYCKAeT
HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHEIC (DOPMYITUPOBKH, HAOIOIAFOTCS HAPYIIICHUS
JIOTUYECKOM TOCIIEIOBATEIbHOCTH B U3JIOKEHUHU ITPOrPAMMHOTO MaTepuara.

Oyenxa «Hey0o81emeopumenbHo» BHICTABISETCS CTYIACHTY, €CIIM OH HE 3HaeT
3HAUUTETFHOM YacTH MPOTPAMMHOTO MaTepuaa, JOMyCKaeT CYIIEeCTBEHHBIC
OIUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYAHEHUSMHU BBINOIHIET J1a00paTOpHBIC
paboThl, HEOOXOAUMBIC JIAOOPATOPHBIC KOMIIETCHIIMM HE  C(HOPMHUPOBAHBI,
OOJBIITMHCTBO TPEAYCMOTPEHHBIX MPOrpaMMoil OOydeHHsI y4deOHBIX 3aJaHuNl He
BBITIOJITHEHO, KAaueCTBO WX BBIMOJHEHUS OICHEHO YHCIOM OaljioB, OJU3KUM K
MUHHAMAJIbHOMY.

OneHka «3a4TEHO» BBICTABISICTCS CTYACHTY, €CIM TpU COOECETOBAHHH
CTYJICHT pacKpbIBaeT BOMPOCHI IO TEMaM JHUCIHILIMHBI; XOPOIIO OPUEHTUPYETCS: B
TepMUHAX, B mpaBujaX YCTAaHOBKH COBPEMEHHOTO  OOOpyJOBaHUS, B
KOMITOHOBOYHBIX PENICHUSIX II€XOB W TIOMEIICHUM, B OCHOBHBIX HaIpaBICHUIX
ONTHMH3AINN TEXHOJOTHUECKHX MPOIIECCOB B OOIIECTBEHHOM ITHTAHHH.

OrneHka «HE 3a4TE€HO» BBICTABISIETCS CTYICHTY, €CIU TMPU COOECETOBAHHUH

CTYJIEHT JOIYyCKaeT rpyOble OIIMOKH; HE OPUEHTUPYETCS B TEPMHUHAX; HE 3HAET:
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mpaBujia YCTAaHOBKH COBPCMCHHOI'O O6Op}II[OBaHI/I$I, B OCHOBHBIX HAaITPaBJICHUAX

OIITUMH3aINH TCXHOJIOTUYCCKUX ITPOICCCOB B 06HleCTBCHHOM IIMTAaHHUH.

6. PekoMeHayemasi IuTEpaTypa U HHTEPHET - PeCypPChI:
OcHoBHas JauTEparypa:
1. Cmupnosa, U. P. [Tumniessie 106aBkK B 00IIECTBEHHOM MUTAHUM K TTUIIIE :
yaeOHoe nocodue / 1. P. Cmupnoga, JI. I1. CatiokoBa, M. U. [llonuuckas. — CaHKT-
ITerepOypr : KBampo, 2021. — 112 c. — ISBN 978-5-906371-89-4. — Tekcr :
anekTpoHHbIH // Ludposoit oopazoBaTenbubiil pecypc [IPR SMART : [caifT]. —
URL.: https://www.iprbookshop.ru/117648.htmi
JlonoiHuTEIbHAS JIUTEpaTypa:
1. TexHon0TUS MPOIYKIMU OOIIECTBEHHOIO MUTAHUS : YYEOHHK JJI11 OaKalaBpoOB
HarnpayieHUs ToAr0TOBKH 19.03.04 — «TexHonorust NpoAyKIUU U OpraHU3alns
obmectBenHnoro nuranus» / M. H. Kytkuna, C. A. Exuceena, 1. B. Cumakoga, O. 1.
WNpunnna. — Cankt-IletepOypr : Tpounkuii moct, 2022. — 674 ¢. — ISBN 978-5-
6044302-8-6. — Texcr : anextponnsbii // Lludposoit o6pazoBatenbubiii pecypce [PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/111168.html
2. Tennos, B. 1. ®usuonorus nuranus : yueo. nocodbue / B.W. Tennos, B.E. bopses.
- 2-e m31. - M. : JlamkoB u K, 2014.,2009 - 452 c.
3. Kopstukuna, C. Sl. @yHKIIMOHATBHBIE MTUIIEBbIC MHTPEAUEHTHI U T00ABKHU IS
xJ1€000yn0uHbIX U KoHauTepckux u3aenuii / C.5. Kopsukuna, T.B. Matseesa. - CII0
: TUOP/, 2013. - 528 c. - [Ipun.: c. 516-520. - bubnuorp.: c. 521-527.
4, TP TC 029/2012 TpeboBanus 0O€30MaCHOCTH TMHUINEBBIX J00ABOK,
apoMaTU3aTOPOB U TEXHOJOTMYECKUX BCIOMOTATENbHBIX CPEACTB [DIEKTPOHHBIN
pecypcl: — Pexum poctyna: [DaeKTpoHHBIN pecypcl: — Pexum poctyna:
http://www.consultant.ru/document/cons_doc LAW 133445/. — 3bC «IPRbooksy». —
ObC «IPRbooks»

5. "MP 2.3.0279-22. 2.3. I'uruena nutanus. PekoMeHIaluu Mo OCYIIECTBICHUIO
MIPOU3BOJACTBEHHOIO KOHTPOJISI 332 COOTBETCTBHEM H3TOTOBJICHHOW MPOIYyKUIUU

CcranaapTaM, TCXHUICCKUM PCTIIAMCHTAM N TCXHUYICCKUM YCJIIOBUAM. MGTOI[I/I‘-ICCKI/IC
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pexomennauun" Iludposoit obpazoBarenbubiit pecypc IPR SMART : [caift]. —

URL.: https://ppt.ru/docs/metodicheskiye-rekomendatsii/265271

HNuTepHeT-pecypesbl:

1. OBC «YHuBepcuTeTcKass OMONMMOTEKa OHJIAWH» - NOCTYN K MarepuajiaM B

anekTpoHHoM dopme http://biblioclub.ru

2. HWnadopmanmonnas cuctemMa "EgumHoe OKHO JocTyna K 0Opa3oBaTelIbHBIM

pecypcam" — Pexxum moctyna: http://window.edu.ru

3. Karanor o0pa3oBaTeNIbHBIX  MHTEPHET-PECYpPCOB

IIOJTHOTEKCTOBOM

AIIEKTPOHHOM  y4eOHO-METOJINYECKOM OuOIMoTeKe nis MpPOPECCHOHAIBHOIO

oOpazoBanus. — Pexum noctyna:http://window.edu.ru/library/pdf2txt

4. DnextponHas 6ubnuoreka «Hayka u Texnuka». — Pexum gocryna: http://n-

t.oru/ cautr  PocmorpeOnamzopa P® —  Pexum

http://rospotrebnadzor.ru

JIOCTYyTIA:
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