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BBEJAEHUE

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

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

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

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

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

MMPOBEPACT TCOPCTHUUYCCKYIO IMOATOTOBKY CTYACHTA IIO TCMC na60paT0pH0r0 3aHATUA U



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

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

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

Coaep:xxaHue oT4YeTa: TUTYJIbHBIA JIMCT Ja0OpPATOPHON pabOTHI JOJKEH OBIThH

o(OpMIIEH COIIacHO TPEOOBAHUSAM MPUIIOKEHUS 1.

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

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

[lepen BwIMONHEHHEM pPaOOTHI CTYICHT JOJKEH BHUMATEIHLHO O3HAKOMHTBCS C
npaBuiaMu pabOThl MU TEXHUKOW OE30MAaCHOCTH  DKCIUTyaTali OOOpYAOBAHHUS U

puOOPOB.



IlepedyeHb 1a00pPaTOPHBIX 3aAHATHI M0 TUCHUILIIMHE

«IInmeBble 100aBKH B 001IeCTBEHHOM ITUTAHUN

HaumenoBanue paboTsl dopma
[IPOBEICHU

JlaGopaTopnasi padora Ne 1 3acenanune
Kiaccudukanus numieBbix 1o6aBok. HopmatuBHas 6aza B HAy1HOH
00J1aCTH MPUMEHEHUS MUIIEBBIX T00ABOK Aaboparopun
JlaboparopHasi pa6oTa Ne 2 [IunieBbie KpaCUTEINH. Jlabopatopuast
ITokazaTenm 6e30macHOCTH. METO bl HCCIIeOBaHUS. pabota
JlaGopaTopnas padora Ne 3. UccienoBanue AeiicTBUs JIaboparopHas
[[BETOPETYIUPYIONINX peareHToB. [lokazaTenu 6e30macHOCTH. padora
MeTo/b1 HCcCle10BaHus.
JlaGopaTopHnasi padora Ne 4. [TuiieBsie apoMaTU3aTOPBI. JIaGoparopHas
[TokazaTenu 6e30macHOCTH. MeTo/ bl UcCe0BaHUS. pabota
TexHonornyeckre 0COOEHHOCTH MPUMEHEHHS.
JlabopaTopnass padora Ne 5. KoncepBanThl mnwuineBbiX | Jlaboparopuas
mpoayKToB. OmnpeneneHue HUTPATOB U HUTPUTOB B MsCE U padora
maconpoaykrax. Ilokazarenn  Oe3onmacHocTH.  MeTomabl
rccienoBanus. TeXHOIOTHYECKUEe 0COOEHHOCTH MTPUMEHEHHMUSL.
JlaGopaTopnasi padora Ne 6. M3yuenue neHooOpasyromiei | Jlaboparopuas
CIIOCOOHOCTH MHINEBBIX 3PUPOB 1eTroI03bl.  [lokazaTenu padora
6e3onacHocTH. MeTonbl MccaeAoBaHUs. TeXHOJIOTUYECKHe
0COOEHHOCTH MPUMEHEHHSI .
JlaGopaTopHnasi padora Ne 7. CoBpeMEHHbIE TOAXObI K JlabopatopHast
UCIIOJIb30BAHUIO OMOJIOTUYECKH aKTUBHBIX TOOABOK. pabota
[Tokazarenu Ge3omacHOCTH. TeXHOMOTHUECKHE OCOOCHHOCTH 3;;;513}:;16
MIPUMEHEHUSI. -
JlaGopaTopuas pa6ora Ne 8. BimsiHue antnokuciuteneit Ha | Jlaboparoprast
(U3UKO-XMMUYECKHE TIOKa3aTeIl PACTUTENBHBIX Macel u padora

xupoB. [lokazarenn 6e3omacHOCTH. MeETOMBI MCCICIOBAHMSI.
TexHonornyeckre 0COOEHHOCTH MPUMEHEHHS.

OBLIUE ITPABUJIA TEXHUKHU BE3OITACHOCTHU B JIABOPATOPUH

HA 3AHATHUAX

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

[nomnaaaHusa M pa3bCIaHusd pCaKTHBaMU U 00CEeMEHEHHOCTH MHUKPOOPIraHU3MaMHU.

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

[Tepexon Ha apyroe MecTo 0e3 pa3pelnieHuns NpernoaaBaTess He TOIyCKaeTCsl.




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

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

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

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

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

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

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

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

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

BpEMs1, OTBCACHHOC IJIs pa6OTBI.



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

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

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

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

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

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

5. Korma peaktuB oTOupaercs MUINETKOW, HM B KOEM CiIydae HeNb3s TOU Ke
MUIIETKOW, HE BBIMBIB €€, OpaTh pEaKTUB C IPYyroi EMKOCTH.

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

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

9TOI'0 OTKPbIBATD.

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

NUIIEBBIX 100aBOK

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

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

B pe3yabTare u3yyeHusi TeMbl CTYA€HTBI JOJIKHBI:

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

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

Baaners MeToIaMu aHAIM3a MPHUOPUTETOB B c(hepe MPOU3BOACTBA MPOAYKITUU
MMUTAHUS, 000CHOBBIBaTh IMPUHATHE KOHKPETHOT'O TEXHHUYECKOTO PEIICHUS IIPH
pa3paboTKe HOBBIX TEXHOJOTHMYECKUX TIPOIIECCOB TPOU3BOJACTBA  IMPOMYKIIUU
[MUTAHHUSL.

1. TeopeTnyeckas 4acTb

CoBpeMeHHOE TMPOM3BOJACTBO IMHUINEBBIX MPOAYKTOB MPEIyCMATPUBACT
IIUPOKOE UCIIOJIH30BaHUE MTUIIEBHIX T00ABOK.

Iuwesvie 0o6asku - 3T0 NIPUPOJHBIE WM UCKYCCTBEHHBIE BEIIECTBA WA MX
COCIMHCHHUS, CIICIUMAJLHO BBOAWMBIC B IHINEBBIC NPOIYKTHI B MPOIECCE WX
M3TOTOBJICHUSI B TEJSIX MPHUIAHUS MHUIIEBBIM MPOAYKTaM OMPEICICHHBIX CBOWCTB U
(MnM) coxpaHeHUs KayecTBa MUIIEBBIX MPOAYKTOB.

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

MMPOAYKTa, a NTPECAHAMCPCHHO BBOIAATCA B HCTO C HCJIbKO COXPAHCHUSA WJIN IMPHUAAHUS



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

B CcOBpeMEHHBIX YCIOBHSX THINEBbIE JO0ABKHM pPACCMAaTPUBAIOTCS Kak
COCTaBHAs YacTh MUIIEBOTO MPOIYKTa U BXOJAAT B OMpPECICHNUE TIOHATHS «ITUIICBHIC
TIPOTYKTEI».

CymiecTByeT MHOXKECTBO TIOJIX0JI0B K KJIACCH(PUKAIIMH MMUIIEBHIX T00ABOK.

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

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

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

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

OcHOBHbBIE THTHEHUYECKHE TPeOOBAHUSA K MUIEBBIM J00aBKaM

['uruennyeckre TpeOOBaHUS K MHUILEBBIM J00aBKaM BKIIIOYAIOT CJICAYIOIINE
MMOJI0KEHUSA :

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

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

yesioBeKa M OyAyluX MOKOJEHUH.



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

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

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

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

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

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

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

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

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

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

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

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

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

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

ITomHBIN CIUCOK OMOJOTMYEeCKH aKTUBHBIX J00aBok ¢ komamu TH BOJI EADC

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

Mamepuanwl 013 padomuwi:

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

o TexHuyeckuil permameHT TamoxkeHHoro coro3za TP TC 021/2011 O

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

e ['OCT P 51074-2003 «IIpoayktsl nuieBsie. Undopmanus 1 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

l. CryneHThl HM3y4darOT TPeOOBaHMS HOPMATHUBHBIX JIOKYMEHTOB K HCIIOJIb30BaHUIO

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

00s3aTeIbHO HEOOXOAMMO OTMETUTH CIEAYIOLIUE y3I0BbIE MOMEHTHI:

e 00mIMe moJIoXKeHus u oo1acts npuMeneHuss HT/J;

® TUTHMEHHYECKHE TPeOOBaHUS MO MPUMEHEHUIO MUIIEBBIX J00ABOK;

® MMUINEBbIC JOOABKH U BCIIOMOTATENIbHBIE CPENICTBA, HE OKa3bIBaIONIUE (C y4eTOM
YCTAHOBJICHHBIX  PETJaMEHTOB) IO  JIAHHBIM  COBPEMEHHBIX  Hay4YHBIX
UCCIIEOBAHU BpPEIHOIO BO3JCUCTBHS Ha XU3Hb U 3JI0POBBE YEIIOBEKA U
OyIyIIuX TOKOJICHUH;

® MMUIIEBBIC 100ABKH, pa3pelieHHbIE ISl PO3HUYHOM MPOJIaKu;

® TUTMEHUYECKHE PErJIaMEHThI MPUMEHEHHUs MHUIIEBBIX T00ABOK MPHU MPOU3BOJICTBE

MPOAYKTOB JAETCKOTO MUTAHUSI.

2. Crynenram pasmator kormmu ['OCT P 51074-2003 IIpomykTsl DUIIEBBIE.

Nudopmanusa nias norpedbutenss u Texuuueckuit Permament Tamoxxennoro Corosza

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

TEXHOJIOTUYECKUX BCIIOMOTaTEIbHBIX CpeAcTB». Heo0XxoaumMo 03HAKOMHUTBCS CO

CTPYKTYpOW JaHHBIX JOKYMEHTOB. IIpM KOHCHEKTHUPOBAHUU JIOMOIHUTEIHHO

HE00X0AMMO 00paTUTh BHUMAaHHUE HA CIEAYIOIIEE:

e 00J1aCTh IPUMEHEHUS;

® TEPMHHBI U ONIPEACICHUS;

e o0mue TpeOboBaHMS K COJEPKaHUIO0 MH(DOpPMAIUHU JJIS IOTPEOUTENIS, B TOM YHCIIe
0COOEHHOCTH YKa3aHUsl Ha MapKUPOBKE COCTaBa MPOJIYKTA;

® [epeuyeHb MH(POPMALMHU, BHIHOCUMOM Ha yMaKOBKY apOMAaTH3aTOPOB M IMUIIEBBIX

J100aBOK.
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3. CrymeHThl HW3y4alOT OCHOBHBIE KJIACCHI MHUIIEBHIX J00ABOK WCIOIB3YS
MaTepHua MPUIOKEHUH K METOAMYCCKOMY YKa3aHHIO.
3. KOHTpPOJIbHBbIE BOIIPOCHI
1. Crpykrypa TP TC 029/2012 TpeboBanus 06e30MacHOCTH MHILEBHIX J00AaBOK,
apoMaTHU3aTOPOB M TEXHOJIOTHYECKUX BCIIOMOTATEIbHBIX CPEJICTB
2. Crpykrypa Texuuueckuil perimameHT TamoxkenHoro cotoza TP TC 021/2011 O
0€30MacHOCTH MUIIEBON MPOAYKIIHH
3. OCHOBHBIC TIOJIO)KEHHSI TUTHEHUYECKUX TpPeOOBaHMM IO MPUMEHEHHUIO
MUILEBBIX JOOABOK.
4., DOyHKIMOHATBHBIE KJIAcChl  MHUIIEBBIX  J00ABOK, PAa3pelICHHBIX  IPHU
IPOU3BOJICTBE MPOAYKTOB JIETCKOTO MUTAHUS.
5. OcoOeHHOCTH MapKUPOBKU IIPOJIOBOJBLCTBEHHBIX TOBApPOB, COJAEPKAIIUX
MUIIEBbIC I00aBKH.
6. OTHOCATCA U NUIIEeBbIe JOOABKU K MUIIEBBIM BEIIECTBAM.
7. B d4eM 1enp NpuMEHEHUS MUIIEBBIX J0OABOK.
8. TexHosoruueckoe npeaHazHauYeHUE MUIIEBBIX J0OABOK.
9. Kakum opraHom perjiaMeHTHPYETCS TPUMEHEHNE TTUIIEBBIX T00ABOK.
10.Yto o3navaet nutepa «E» u nudpoBoit HoMep, MPUCBOCHHBIE MUIIEBBIM
n00aBKaM.
11.TTumeBkie 100aBKU, pa3pellieHHbIE Ha TeppuTOpun PO.
12.ITumeBbie 100aBKH, 3anpelieHHbIC Ha TeppuTopun PD.
4. 3aiaHue 1J151 CAMOCTOSITEJIbHON PadoThI
[To wHAMBUAYyaTBbHOMY 3aJIaHUIO TOATOTOBUTH pedepaThl W TPE3CHTAIIUU
TBOPYECKUX MPOEKTOB:
e [lumesbie 70OABKM U MPOOBOJILCTBEHHOM Oe3omacHOCTH Poccuu.
e HopmatuBHO mpaBOBBICE aKThl 0O0OECIEUEHUS IPOIOBOJIBCTBEHHOM
0€30MacHOCTH CTPAHBI.
3aoanus 011 00ONOJIHUMETbHO20 OOHYCA

e [lumeBbie 70OABKU B IPOU3BOJICTBE 3apPYOECKHBIX MPOYKTOB MUTAHUS
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JlabopaTopHasi pa6ora Ne 2

Tema 3ansaTus: [Iumesbie kpacurteu. [lokaszarenn 6esonacHocTu. Meroabl
HCCJIeIOBAHMS.

Y4yeOHble 1eaM: H3YYUTh CBOMCTBA MPUPOJHOIO TNHUIMEHTa OeTaHWHA;
(bakToOphl, BIUSIOMIAEC COXPAHHOCTh JAHHOTO THTMEHTA. O3HaKOMHTBCSL C
OCHOBHBIMU TpPEOOBaHUSMHU K MCIOJIB30BAHUIO KpacUTENed MpU MPOU3BOJICTBE
IPOJYKTOB MUTAHUS.

B pe3ysbTrarte u3yuyeHUs TeMbI CTYI€HTHI J0JKHbI:

3HaTB: CBOWCTBa MPUPOJAHOIO TUTMEHTa OeTaHuHa; (HAKTOPhI, BIUSIOIINE
COXPAaHHOCTh JAHHOTO MUTrMeHTa. [IpuoputeTsl B cdepe mpou3BOJACTBA MPOIYKIIMU
MATaHUA.

YMeThb NPUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TEXHOJIOTUYECKUX TMPOIECCOB MPOU3BOJACTBA MNPOAYKIMU THUTaHUS, BbIOUPATH
TEXHUYECKUE CPEICTBA M TEXHOJOTUH C YYETOM JKOJOTUYECKUX IMOCIEACTBHI HX
MPUMEHEHUS, COCTaBISATh HAYYHO OOOCHOBAHHBIC PEUENTYPbl M TEXHOJOTHIO
MIPOU3BOICTBA MPOAYKTOB O€30MACHOTO U 3I0POBOTO MUTAHMUS;

Baaners Merogamu aHanmu3za TPHOPUTETOB B cdepe MPOU3BOACTBA MPOMYKIIMH
MUTaHUs,  OOOCHOBBIBATh MPUHSTHE KOHKPETHOTO TEXHUYECKOTO pPEUICHUS MpH
pa3pabOTKE HOBBIX TEXHOJOTUYECKUX TMPOIECCOB MPOU3BOACTBA IMPOMYKIIHH
MATaHUA.

1. TeopeTnyeckas 4acThb

1.1. XapakTepucTuka u Kjiaccu(pukanus NUIEeBbIX KpacuTeaen

Cpenu BeIIECTB, OMNPEACNAIONINX BHEIIHUM BUJ MHIIEBBIX MPOAYKTOB,
BAKHEUIIIEE MECTO MPUHAJIEKUT KPACUTEIISIM.

[TuieBble KPACUTENHN BHOCITCSA B IPOAYKTHI C LIEJIBIO:

- BOCCTaHOBJICHUSI TNPHUPOJHOW OKpacKdh, YTPAu€HHOM B  IpoLecce

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

- KpacuTejau, MPUMEHSEeMBbIC IS OKpaIllMBaHHSA HECHEAOOHBIX HaPYKHBIX
yacTel MUIIEBBIX MPOAYKTOB (00O0JOUKHU JJIs CBIPOB M KoJI0ac, /sl KJICHMEHHS Msica,
MapKUPOBKH SIUI] U CHIPOB).

B kauectBe KpacuTenel MNPUMEHSIIOT HATypalibHbIE, CHUHTETHUYECKHE U
MUHEPAJIbHBIC BEIIECTBA.

[lepeueHp pa3pelIEHHbIX MHIIEBBIX Kpacutener mnpencraBieH B TP TC
029/2012 TpeboBaHusi 0OE30MACHOCTH TIHILIEBBIX J00AaBOK, apOMAaTH3aTOPOB H

TCXHOJIOTUYCCKUX BCIIOMOI'aTCJIbHBIX CPEACTB

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

NHTepec K HaTypalbHbIM [HILEBBIM KPAacUTENsIM B IIOCIEIHEE BpEMs
3HAUUTEIBHO BO3pPOC, TMOCKOJIBKY B HHUX COJAEpXaTcs OUOJOIrMYECKH AKTUBHBIE,
BKYCOBbIE M apOMATHYECKHE BEIIECTBA, MPUAAIOIIME MPOAYKTaM HE TOJIBKO
MPUBJIEKATEIbHBIM BUA, HO M €CTECTBEHHBIM apomaT, BKYC U JOINOJHHUTEIbHYIO
MULIEBYIO IEHHOCTb.

W3 npupoaHbIX KpacuTenei, MpUaaruX KpacHy0, OPAHKEBYIO WM JKEIITYIO
OKpacKy, 4aile Bcero ucnoiib3yrorcs kapotuHounabl (E160 u E161). Haubonee
BaXHbIN 13 HUX - B-xkapotun (E160a), xoTOpwIil sBISETCS TPOBUTAMHUHOM A H
AHTUOKCUAAHTOM. [IpUpOIHBIMH KENTBIMH KPACUTENSIMU SIBISIFOTCSL  KypKyMma,
typmepuk (E100). K kpacHbIM KpacuTeNlssM OTHOCST aHTOIMAHBI, COJIEep Kalluecs 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 HCIONB3YEeTCS XJIOPO(HIIT
(E140), xoTOpsIii MPUCYTCTBYET BO BCEX pACTEHMX. boyee cToilkoe OKpalluBaHHE
JaeT XUMUYECKH MOAU(PUIIMPOBAHHBIA XJIOPODUILI, I/le MarHui 3aMelleH Ha Mellb
(E141).

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

Cunmemuueckue Kpacumenu 00JaJal0T 3HAYUTEIbHBIMU TEXHOJIOTUYECKUMHU
MpEUMYyIeCTBaMHU, T.K. OHU 0oJiee YCTONYMBBI K TEXHOJIOTMYECKOW 00paboTke,
XpPaHEHHIO WU JAlOT SpPKHUE, JErKOBOCIPOM3BOAUMBIE LBeTa. MHOruMe KpacuTelu
XOpOILIO PACTBOPUMBI B BOJE, HO HEKOTOpPHIE M3 HHUX OOpa3ylOT HEPACTBOPUMBIE
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/IPA3JIEISIOTCS Ha KJIACCHI:

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

- TpUAPWIMETAHOBbIE KpacuTenu: cuHuil nmarentoBanubii V (E131), cunuit
onectsamuii (E133), 3enensriit S (E142), kopuunessiiit HT (E155);

- XWHOJIMHOBBIC KPACUTENH: KENThIM XUHOIMHOBLIN (E104);

- MHAUTOWJHbIC: MHAUTroKapmMuH (E132).

Munepanvusvie Kpacumenu. B KadecTBE NHUIIEBBIX KpacsIIMX BEIIECTB
HCIIOJIb3YIOTCS HEKOTOpbIE MUTMEHTHI U MeTalibl. Tak, okcun skeneza (E172) maer
YepHBIN, KPAaCHBINA W JKENTHIN 1BeTa, a quokcu tutana (E171) u xapOoHat kKambius
(E170) - Oenbrii. U3 meramioB mnpumensitotcs Takxe 307010 (E175) u cepebpo
(E174).

1.2. 'uruennveckue TpeOGOBaHNUS K NPUMEHEHHUIO MNIIEBbIX KpacuTeJieil

[logkpamBaHue TMHILEBBIX MPOAYKTOB MOJKET OCYLIECTBISITBCA  Kak
OTIENBHBIMU  KPACUTENSIMH, TaK © KOMOWHHUPOBAaHHBIMH  (CMEIIAHHBIMHU),

COCTOAIIMMU U3 IBYX U Ooiee KpaCPITCJIeﬁ.
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He AOITyCKAacTCsA HNPUMCHCHHC [MHIICBLIX KpaCHTeHeﬁ AJ1 MaCKUPOBKH
HU3MCHCHUA OBETAa IIPOJAYKTa, BBI3BAHHOI'O €ro nopqeﬁ, HapyImcHUCM
TCXHOJOTHUYCCKUX PCIKUMOB UJIHN HUCIIOJIb30BAHUCM H€I[O6pOKa‘IeCTBCHHOI‘O CBhIPbA. B
Tabm. 2.1 YKa3aHbl IMMIICBBIC IIPOAYKTBI, B KOTOPbLIX HC JOIIYCKACTCA HMCIIOJIbB30BATh

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. MomnoKO acTepru30BaHHOE HITH CTEPUIM30BAHHOE, IIOKOJIATHOE MOJIOKO

3. Myka, kpynsl, 6000BbIE

4. Kucnomono4nbie MpoayKThl, TaxTa He apOMaTU3UPOBAHHBIE

5. MomnoKO, CITMBKY KOHCEPBUPOBAaHHBIE, KOHIIEHTPUPOBAHHBIE, CTYIIIECHHBIC HE
apOMaTU3UPOBAHHBIC

6. Sliia u IpoayKTHI U3 AW (VI OKPAIIMBAHUS CKOPIIYIIBI MTACXATBHBIX UL TOITYCTHMBI
OTIpeieIeHHbIC TTUIIEBbIE KPACUTEIN)

7. Msico, ntuna, 1uyb, peida, pakooOpa3Hble, MOJUTFOCKH LIEJIbHBIE WIIK KyCKOM WIIH
U3MeNbUYeHHbIe, BKII0Yas ¢apii, 6e3 100aBiIeHns APYTrUX UHIPEJUEHTOB, ChIpbIe

8. @DpyKTbI, OBOLIH, TPUOBI CBEXKHE, CYIICHbIE

9. @OpyKTOBBIE U OBOILIHBIE COKH, TTACTHI, IOPE

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

11. |Caxap? rmoko3a, pyKkTo3a

12.  |Men

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

14. Kode xapensbiii, TuKoOpuil, yail, 3KCTPAKTHI U3 HUX

Cnennu M cMecH U3 HUX

15. | Cousb noBapeHHas1, 3aMEHUTENU COJIU

16. | Crnenmanu3upoBaHHbIE MUIIEBbIE MPOAYKTHI AJIsl 30POBBIX U OOJMBHBIX JeTel (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 UCIIOJIb30BATh YJIbTPpaAMapUH.

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
(6etarmanuHbl) U KENTHIE (OeTakCaHTUHBI). KpacHBIX MUTMEHTOB B CBEKJIE OOJIBIIIE,
yeM JKENThIX, COAEpKaHWE HX MOXKeT JocTurarb 95%  oOmiero coaep:kaHus
OeTaslanHOB.

beranyanuHbel TpencTaBI€Hbl B OCHOBHOM OeTaHuHOM (75-95% o6miero
COJICp’KaHUSI KPACHBIX IMUITMEHTOB), a TaKXe€ OETaHUJIUHOM, MPOOETAHWHOM U HX
u3oMepaMy; OeTakCaHTUHBI — ByJbrakcaHTuHoOM | (95% oOmwero coxaepkanus
KENTBIX MUTMEHTOB) M BynbrakcantuHoMm |l. ConepikaHve W COOTHOILIEHHE 3TUX
MUTMEHTOB B CBEKJIE 00YCIOBIMBAIOT Pa3IMyuus B OTTEHKAX €€ OKPacKHu.

Haubonee moapoOHO cienyer paccMOTpeTh OETaHMH, TaK KaK H3MEHEHUE
OKpacKM CBEKJIbI B TPOIIECCE TEIUIOBOM KyJIMHApHOW 00pabOTKM OOYCIOBJIEHO B
OCHOBHOM HM3MEHEHHUEM HTOr0 MMUTMEHTA.

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

[Ipu TemmoBoil KynuHapHOW 00paOOTKE CBEKIJIbI OCTAaHWH B TOW WJIM MHOU
CTENEHU pa3pyIlaeTcs, BCIEICTBUE YEro KpacHO-(PHOJETOBas OKpacka CTAHOBUTC
MEHEEe WHTECHCHUBHOH, a TaKXe MOXEeT mpuodperatb OypoBaThiii OTTEHOK. [lpwm
OXJIKJICHUH U TOCJEAYIOIEM XPAHEHUH TOTOBOW CBEKJIbI OKpacka €€ 4YacTUYHO
BOCCTAHABIIMBAETCS  BCIEJACTBUE  pereHepanuu OeraHunHa. Takoe — sBIeHHE
HaOIroAaeTCs PU XpaHEHUH TMOTy(HaOpUKaTOB U3 CBEKJIBI B BUJIE OTBAPHBIX IEIBIX
OYUIICHHBIX WM Hape3aHHBIX KOPHEIUIOAOB.

[lon pmeiicTBUeM BOJBI W HArpeBaHMsl MPOUCXOIUT THIPOJIU3 OeTaHWHA IO
Mecty aBovHOW cBsizm y C-11 ¢ oOpazoBaHweM IUKIOAMOKCHU(EHUTAIAHUHA |
OeTalaMUKOBOM KUCIIOTHI.

Crenenp paspyiieHus OeTaHMHA TpPU TEIUIOBOW KyJIWHApHOUW 0O0palboTKe

CBCKIJIBI JOCTAaTOYHO BBICOKA. TaK, B OYHIICHHBIX KOPHCIIOAAX CBCKJIbI, CBAPCHHBIX
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B BOJIE, HAXOMAT JUIIb OKOJO 35% coaepskamierocst B noiygadbpukare OeTaHUHA, B
orBape 12-13%. Taxum o06pa3omM, MOXHO CUHTaTh, YTO OOJiee TOJIOBHHBI
coJiepKallerocsi B CBekJie OeTaHWHA MOABEPTaeTCss TEPMUUECKON JIerpaialluu.

Bapxka cBekiibl Ha mapy HECKOJIBKO CHUXKAET MOTEpU OE€TaHMHA TTO CPABHEHUIO
c Bapkod B Bojge. OpgHaKO CTeNneHb TEPMUYECKOM Jerpajaldyd MUTMEHTa B IEIO0n
OUMIIEHHOM CBEKJIC U B 3TOM CIyyae OCTaE€TCs JOCTaTOUYHO BhICOKOM — 46%.

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

Crenenb pa3pylieHust O€TaHHHA 3aBUCUT OT MHOTHX (DPAKTOPOB:

1. TEMIIEPAaTypbl HArPCBAHMS,

2 KOHIICHTPAIH MUTMEHTA;

3 pH cpensr;

4, KOHTAaKTa C KHCIIOPOJIOM BO3IIyXa;

5 NPUCYTCTBHS B BAPOYHOH CpeJic HOHOB METAJUIOB U IPYTHX.

UemMm BbIIIE TEMIIEpaTypa HarpeBaHusi, TeM OBICTpEE pa3pyliaeTcsi MUTMEHT.
Uem BbIlIlE KOHIIEHTpAIUsi O€TaHWHA, TEM JIyYllle OH COXpaHsIeTCs. ODTUM
0OBSICHSIETCSI PEKOMEH/IallMsl BapUTh WM 3allekaTh CBEKIY B KOXkHIle. B mocnennem
ciydae 0cina0JIeHHsI OKPACKH CBEKJIbI MPAKTUUECKH HE TIPOUCXOIUT.

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

UccnenoBanue BausHuss pH cpenbl B npenenax ot 6,2 1o 4,8 Ha CTENEHb
paspylieHust 0eTaHMHA MMOKa3ajo, YTO MEHbIIIE BCEro ero paspyiaercs npu pH=5,8
(mepuon momypacnaaa 6etanuHa T1, coctaiset 21,7Mun). B Gonee kucibix cpenax
O6etanuH pazpymaercs ovictpee (ipu pH 4,8 T 2 =17,1 MuH); TO ke HAOMIOJAETCS U
nipu pH 6,2.

C momompl  CHEKTPOPOTOMETPUH  KpacUTENb HCCIEAYeTCsS Ha  €ro
YCTOMYMBOCTh K TEMIIepaType, OpraHM4ecKuM KUcIoTaMm (YKCYCHOHM, OeH30MHOM),
MUIIEBON coje (pa3phIXJIUTENh B KyJIHMHAPHH), K CyIb(pUTaM (IIBETOPETYIUPYIOIINE

arcHTHI).
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2. IIpakTH4Yeckas 4acThb
Onvim 1. Bauanue memnepamypovl Ha YGEMHOCHb OEMAHUHA
Peakmueni:
1. Boanslii pacTBOp NMUTMEHTA CTOJIOBOM CBEKJIBI

Qoopyooeanue

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

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

Iopsinok BbINOJIHEHNsI padOThI
K 300 cm® pacTBOpa KpacuTens cTOIOBOMH cBekibl mpunuBaioT 20 cm® ykcycHO#
KHCJIOTBI M CTaBAT HAa KHIANIYIO BOASHYIO OaHto Ha 45 muHyT. OTOOp TIpOO 1yIst

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 ([[) — Bpems (T), caenaTh
BBIBO/IBI.

ToT ke OmBIT IpoieNiaTh ¢ OCH30MHON KUCIOTOM.

OmnpiT 3 JleiicTBuE MUIIEBOM CObI HA IIBETHOCTh OETaHUHA

Peaxkmueguoi:

1. Bonusiit pactBop 6eTannHa

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

Oobopyoosanue:

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

B xoHI1e ombITa mocTpouTh rpaduk, CASIATh BHIBOIBI.

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

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

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

B KoHIIe omnbITa MOCTPOUTH rpaduK, CAEIATH BHIBOIBI.

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

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

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

[Tomy4eHHBIHM SKCTPAKT pas3yielTe B TpU MPOOUPKHU, 3aTeM I00ABHTE HECKOJIBKO
Kamenb BemecTB: B nepByr — 10% pactBop comstHON KucioTel, BTopyro — 10%
pacTBOp THUAPOKCHAA HaTpus, TpeTbro — 1% pacTBOp IlepMaHraHara Kajus.
[TpoOupku BCTPAXHUTE U OTMETHTE U3MEHEHUSI.

Habmronenus:

BriBoObI:

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

daBOHOUIBI PA3TUYAIOTCS MO CTENEHW OKUCIEHHOCTH WJIM HACHIIEHHOCTH

TeTePOIUKINYECKOTO (hparMeHTa, Yrcjia ¥ B3aUMHBIM TIOJIOKEHUEM THUIAPOKCHIIBHBIX

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

OKpallIMBaHUE, 00YyCIOBICHHOE 00pa30BaHUEM aHTOIIMAHUIUHOB.

XUMHU3M:
OH L] oH H TOH
R O H

| B + L1 ol

HD —ROH H(:j — OH - H.EO
o H
{h P S
ZH I

pyTHuH (Tpymia (aBoHOJIOB)

T
O H
h—— —1-
)
He Yl o
2 &
OH
AHTOIMAHUIUH

MeTtoauka »3kcnepuMenTa: B mnpoOupky mNpuiauMBalOT 2 MJ  pacTBoOpa
(haBOHOUIOB (HACTOM 3€JICHOr0 4Yasi, PyTHH, KBEPLETHH U Jp.) M00aBIsAOT 5-7
Kareyb COJITHOW KHUCIOTHI M HEOOJIBIIOE KOJIUYECTBO MAarHus B BHUJIC OMMIIOK (WA
OJIHy TpaHyJy IIMHKA), 3aT€M HarpeTh pacTBOp, uepe3 3-5 MUHYT HaOII0Ial0T
okpamuBaHue. [lonydeHHBIH pacTBOp OTIEWUTE B JPYryr0 NpoOUPKY U J100aBbTE
HECKOJIbKO Kanenb 10% pacTtBopa ruapokcuaa HaTpusl 40 U3MEHEHUSI OKPACKH.

Hab6mronenus:

BriBoinI:

Onvitm Ne 6. Bzaumooeiicmeue (h1aeoHou0086 ¢ conamu memaioe

@®naBoHOUABI IIPU PACTBOPEHUM B IKECTKOM BOAEC B3aUMOICHUCTBYIOT C
KaTHOHAMHU METAJUIOB (OKeJie3a, Kalbllvs, MarHus U Jp.), IpU ITOM 0OpasyroTcs
pPa3IMYHO OKpallleHHbIE Ocajku. Tak, mpW B3aUMOJICUCTBHU C alleTaTOM CBHUHIIA
(dbaBoHOMIBI 00Pa3yIOT OCAJKH, OKPAIIEHHBIE B JKEJITO-OPAHKEBBIM, KPACHBIA WIIH

CUHUH IIBET.

XHUMU3M:
OH o OH o
—F (CH _C oD Ph —R
| = 2 | + 2 CH,COOH
Hi — H o p—
{\ ;_._. H {\ f o\
OH - __Pb
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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
BHJIOB MUIIIEBON MPOIYKIIUU.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcnonb30oBaHWe KpacuTesned B IPOU3BOACTBE MNPOJYKTOB JETCKOTO,

JTUETUIECKOTO, JIEYCOHO — MPODUIAKTHIECKOTO MUTAHMUS.

JlabopaTopHas padora Ne 3

Tema: UccienoBanue 1eiiCTBUS HBETOPEryJupyromux pearentos. Ilokazarenn

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

B pe3yabTare udy4eHust TeMbl CTYA€HTBI JOJIKHBI '

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

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

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

IINTaHUs.

1. TeopeTnueckas 4acThb

1.1 O0pa3oBaHue HOBbIX OKPAIIEHHBIX BeLIECTB NMPHU 00padoTKe MPOAYKTOB

[Ipu oneHke KauecTBa MUIIEBLIX MPOIYKTOB OJHHUM M3 BaXKHBIX TMOKa3aTesei
SBJIgETCS WX IBEeT. MX CHOXHBIM XMMHUUYECKHH COCTaB, HaJIMUME 3HAYUTEIHLHOI'O
KOJINYECTBa JIAOWJIBHBIX COEIWHEHHN MOTYT BBI3BaTh H3MEHEHUE IIBETa Ha
Pa3JIMYHBIX CTAIUSIX TEXHOJOTHYECKOTO MpoIecca, MpUIeM, OJHU MPOIYKTHI TEPSIOT
WJIM U3MEHSIOT TIPUPOIHYIO 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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BO3MOXKHOCTh BBIOOpA ONTHUMAIBHBIX PEKUMOB TEXHOJIOTHYECKUX TMPOIECCOB H
MPEAOTBpAIICHUST Psila  HEKETATEIbHBIX  SBJICHUHN, BBI3BIBAIONINX CHIDKCHHE
MUIIEBOU 1IEHHOCTH.

B mpouecce TexHomornueckoi oOpaOOTKM Ha TOBEPXHOCTH MPOAYKTOB
(kamycThl, kapTodens, s0jokax, rpubax) MOSBISETCS HOBas OKpacka (po3oBasd,
¢duoneroBasi, CHHEBAaTO-YepHas, Oypas, 4YepHas W 3eJCHOBATO-YepHasi), KOTOpas
o0yCioBIIeHa U3MEHEHUEM MO (DEHOTBHBIX COCTMHCHHM.

[losiBneHue OKpalIeHHBIX BEIIECTB IIPH KyJIMHapHOW MEXaHU4YeCKOU
00pabOTKE HEKOTOPBIX MPOAYKTOB SIBIIAETCS PE3yNbTaTOM (HEPMEHTATUBHOIO
OKHUCJICHUS TUPO3WHA U MTOTH(PEHOIBHBIX COCTUHECHUN.

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

[Ipu ompeneneHHBIX YCIOBUSIX B (DEHOJBHBIX COEIUHEHUSX MPOUCXOJUT U
HeepMeHTaTHBHOE OKHcIeHHe. VX coeauHeHuss ¢ MOHaMH METaJIOB, OCOOEHHO
’elle3a U 0JI0BA, BHI3BIBAIOT CYIIECTBEHHOE N3MEHEHHUE IIBETA.

depMeHTaTUBHOE MOOYpEHHUE SBISETCS MPUYMHOW HAKOTUICHHS] XMMHYECKUX
BEIIIECTB, OKPAIICHHBIX B Pa3JIMYHBIC I[BETa — OT PO30BOTO J0 KOPUYHEBOTO U CHHE-
yepHoro. B pesynpTare 3TOro yxynAmaeTcs BHEIIHWUW BUJ THUIIEBOTO MPOAYKTA,
MMOHMXAETCS €r0 OMOJIOTUYECKAast IIEHHOCTb.

depMeHTaTHBHOE TTOOYPEHUE — TPOIIECC, MPOTEKAOIINA BO MHOTHX IIJIOIAX H
OBOIIAX TIPH Hape3e, OUYMCTKE, NpH 3a00JICBaHUM U TIOCIE€ MEXaHUYECKHUX
MoBpeXaeHu. [ ero nporekaHuss HEOOXOAMMO Haiaudue gepmeHTa, cyocTpaTta U
KHCIIOpoJa Bo3myxa. Peaknus mnoOypeHHs TpOTEKaeT OYeHb WHTEHCHUBHO W
BBIPAXKAETCS B OKUCICHUU HEKOTOPHIX (DEHOJBHBIX COCAMHEHUHN JI0 O-XWHOHOB, a
3aTeM - JI0 MEJaHWHOB (TEMHOOKPAIIICHHBIX BEIIECTB).

B ¢depmentatuBHOM TIOOypeHHH TNPUHUMAIOT ydYacThe crenuduieckue
dbepMeHTBI:  MOIMGMEHONOKCHIA3bl, (eHoma3bl, o-audeHonassl, OKCHUTCHA3HI,

IEpOKCHUaa3a, Karaiaia.
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OtnenbHBle copTa Kaptodens o00J1agaloT HEOJMHAKOBOW CKIOHHOCTBHIO K
MOTEMHEHUI0. DTO 3aBHCHUT OT COJEPKaHHs MOJU(PEHOJIOB, YCIOBUU XpaHCHUS 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
mo(eHOJIOB, PAaCCUYMTAaHHOE Ha TOT (EPMEHTHBIM ammapar, KOTOPBIH HMEEeTCS B
nuToruiazMe. B 3ToMm ciyyae OHU OKHCIISIFOTCS 10 YTJIEKHCIIOTO ra3a v BOJAbI, a 4acTh
MIPOMEKYTOUHBIX TPOIYKTOB WX OKHCJICHHS BOCCTAHABIMBACTCS C TIOMOIIBIO
COOTBETCTBYIOIINX (EPMEHTOB (JIETUAPOTEHAa3) [0 UCXOAHBIX MPOAYKTOB, B
pe3ysbTaTe Yero MOTEMHEHHUs TKAaHU HE MPOUCXOUT.

[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
(hepMEeHTAaTUBHOMY OKHCJICHHIO 10 00pa30BaHMs MEIIAHHHOB.

OOpa3oBaHue TaKUX OKpPAIICHHBIX BEHIECTB MPU XPAHEHUU OYHIIEHHOTO
KapTodeas MOXKET MPOUCXOIUTh M B PE3yJIbTaTe OKUCICHHS MOIM(PEHOIOKCHIa30U
JPYroro BemecTBa (PeHOJBHOTO XapaKTepa — XJIOPOTE€HOBOW KUCIIOTHI.

VYcTaHOBJIEHO, YTO XHHOHBI, OOPAa30BaBIIMECS U3 XJIOPOTEHOBOW KHUCIIOTHI,
CIIOCOOHBI ~ COCJIMHATBCA C AMHUHOKUCIOTaMM, OelkaMu U 00pa30oBHIBATH
TEMHOOKpAIICHHBIC COCTMHEHHS, TEMHEE, YeM COOCTBEHHBIC TTPOTYKTHI OKHCIICHHUS.

OxwuciieHne MoMMGEHONBHBIX BEIIECTB W 00pa30BaHHE TEMHOOKPAIICHHBIX
COCTMHCHHUI MOXKET MPOUCXOIUTEL M 0e3 ydacTus (pepMEeHTOB 1O ACHCTBHEM MOHOB
METaJUIOB, KOPPO3HH METAIITUIECKOM TapHhl.

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

[Tockoabky monMU@EeHO0IIbI KUCIOPOAOM BO3AyXa 0e3 moMomu (GepMEHTOB 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-aMUHOOECH301MHASL KUCIIOTHI.

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

e bpomuabl, XJOpUIbl, PTOPUABI U THUOIMAHUIBl BBITECHSIIOT HMOH MEAU U3
CTPYKTYpHI (pepMeHTa U UHTUOUPYIOT €rO.

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

e VrHetaromiee jaerictBue Ha gepMmeHThl okasbiBaeT 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 BBIIIE KOHIIEHTPAIMS B HEH CEpHUCTOTO aHTHIPHUIA.
Ha stom ocHoBan mpuem cynbpurtanmuu 1 %-asiMm pactBopoM NaHSO3z wnwm
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 [{BeTOoperyupyroume MaTepuaJbl

K HUM OTHOCSTCS COCTMHEHHMSI, M3MCHSIIOIINE OKPACKy MPOIYKTa B PE3yJIbTATe
B3aUMOJICUCTBHS C KOMITOHEHTaAMH THIIEBOTO CHIPhSI M TOTOBBIX MTPOYKTOB.

Cpenu HUX HEOOXOIUMO OTMETHUTH OTOCIMBAIOIIME BeIIeCTBA — J00aBKH,
pa3pyliamIire MPUPOJHbIE MUTMEHTHI WM OKpPAIICHHBIE MPOIYKTHI, KOTOpPHIE
00pa3yroTcs MpH MOTYICHUH MHIIEBBIX TPOIYKTOB.

Juokcuo cepor — SO,, (E 220) Onaromapsi cmocOOHOCTH COEIUHSITBCS C
KHCJIOPOJIOM JUOKCHJ CePhl  NPHUMEHSETCS KaK KOHCEPBUPYIOIIEE CPEICTBO IS

HEKOTOPBIX MHILEBBIX NPOAYKTOB W HamuTkoB. B mpucyrctBum SO,  myuiie
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COXPaHSIOTCS COCIUHEHHs, OTBETCTBEHHBIE 3a I[BET 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
SBJISIIOTCS. ~ CWJIBHBIMH ~ BOCCTAHOBUTEIISIMU,  HWHAKTUBUPYIOT  OKHCIIUTEIbHBIC
(dbepMEeHTHI W TEM CaMbIM TOPMO3AT TPOIECCHl (EPMEHTATUBHOTO TOTCMHECHHSI.
Kpome Ttoro, B mporecce cymppurammm SO, mOpUCOSAUHSIETCS K CBOOOIHBIM
KapOOHWJIBHBIM TPyIIaM PEAyHUPYIOIIUX CaxapoB, MPEIOXpaHss WX OT peakiui
MeJaHOUIMHOOOPa30BaHMS.

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

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, KOTOPHIA MPUIAET MSICHBIM H3JEIHSIM IBET PO30BO-KPACHBIMH,
oH He u3Mmensiercst npu HarpeBaHuu. 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 xanusa KBrOs (E 294a) npuMeHsIOT B Ka4ecTBE OTOETUBATENS MYKHU.
OnHako ero uCHOJIb30BaHUE MPUBOJUT K pa3pylieHU0 BUTaMUHOB Bi, PP u
MeThoHWHA. B mporiecce TexHoyoruu mnpespamiaercs B Opomun kanus. [lociemnnmii
BXOJUT B COCTaB MHOTMX TMPOAYKTOB IHTAHHUS B KayeCTBE €CTECTBEHHOIO

KOMIIOHEHTa U TIOTOMY HE TOKCHYEH Jaxe mpu aoOaBieHud K myke 100mr/kr,

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

Onwvim 1. Onpedenenue 0CmamouHo20 cOO0EPHCAHUA CEPHUCHIOZ0 AHZUOPUOA
[Tpunun merona onpenenenus SO, COCTOUT B TOM, YTO B pe3yJIbTaTe pEaKIUU
MEXIy OUCynb(pUTOM HATPHsI, TUIPOOKHUCHIO HATPHUS U CEPHOU KUCIOTON 0Opaszyercs
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 'MIPOOKUCH 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. koHMUeckHe Koj0bl BMecTuMocThio 150-200 cvm®
5. CTyIIKa C MECTUKOM

6. Hox

7. Tepka

8. Pasnenounas nocka

Iopsinok BbINOJHEeHHsI PadOThI

N3 cpeanero obOpasma orouparor He MeHee 10 kiyOHEH cpenHel BeTUYUHBI,

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

YacTh HATHUPAIOT Ha MeNnkod Ttepke. [lomydeHHyro Maccy OBICTPO M TIIATEIBHO
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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 KomObl mpuOaBasror 1o 10cm®  pacTBOpa CcepHOIl  KHCIOTBI
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
HOZ0M.

MaccoByto nomto (%) oCTaTOYHOTO CEPHHUCTOrO aHTHAPHUIA PACCUUTHIBAIOT TIO

dhopmyiie:

M

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

3.1)

rae V-V1 — coOTBETCTBEHHO 00BEM pacTBopa ioaa koHuenTpauu 0,01 mMons/mm3,
M3pPACXOJIOBAaHHBI Ha THUTPOBAHWE MACChl HABECKH CYIbTU(OUTUPOBAHHOTO
kaprodens, u pacTBopa iona konuentpauuu 0,01 Mons/nM3, U3pacxoM0BaHHbINM Ha
TUTPOBAHHME MACCHI HABECKU HECYJIL(PUTUPOBAHHOTO KapToes, cM°;

K — monpaBounbIii kodpduimeHT nepecuéra Ha pacTBOP HOJa KOHIICHTPAIIUN
0,01 mons/nm3, 0,00032 — macca CEpHHCTOrO aHTHAPUAA, OKUcisromerocs lcm®
pactsopa ioza konuenrpauueii 0,01 mons/am3, r;

M — Macca HaBECKH ChIPOro, OYUIICHHOTO Cy.]'II)(l)I/ITI/IPOBaHHOFO KapTO(beJISI., TI.
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Pacxoxzaenne Mexay OByMs TapajUIeIbHBIMU ONPEACICHUSIMH HE JIOJDKHO
npesbimats 0,001%.
[IpoBecT pacueT OCTaTOYHOTO COACPKAHUS CEPHUCTOTO aAHTHUApPUAA B

UCCIIEeyeMbIX 00pasnax kaprodens, chopMyIupoBaTh BBIBOABI MO 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 METOAA OIPEICICHUSI OCTAaTOYHOTO COJEpKAHUS
CEPHHUCTOTO aHTHUIPHIA.
5. Kak nmpoBoasaTcs uccieqoBaHue ACHCTBUS IBETOPETYIUPYIONTUX PEareHTOB.
6. Tloka3zaTenu 6€30MaCHOCTH BETOPETYIUPYIOIINX PEareHTOB.
7. MeToapl UCCIICIOBAaHUS [IBETOPETYIUPYIOIINX PEarcHTOB.
4. 3agaHne 1J151 CAMOCTOSITEJIbHOM PadoOThI
[To WHOAMBHIYyaTbHOMY 3aJaHUIO TIOJTOTOBHTH COOOIIEHUs, pedeparsl uiu
MPE3CHTAINNA TBOPUYECKUX MPOCKTOB:
e lcnonp3oBaHHWE IBETOPETYJIUPYIOMIUX PEAreHTOB B IIPOM3BOJICTBE
IPOYKTOB MUTAHUSI.
3aoanusn 0na 00nOAHUMENIbHO20 ODOHYCA NO 0AILHO - PEUMUNH20801 cucmeme:
Hcrnonp3oBaHne 1BETOPETYIHPYIONTUX PEareHTOB B MPOU3BOICTBE MPOIYKTOB

JTUETUYECKOTO, JIEYEOHO — MPO(UIAKTUYECKOTO MUTAHMUS.

JlaGopaTopnasi padora Ne 4

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

MeTtoabl uccieqoBanus. TexHooruyeckue 0COOEHHOCTH MPUMEHEHUsI.
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Yd4eOHble HeM: OBJIAAETh 3HAHUSAMHU M MPAKTHUYECKUMU HaBbIKAMU B cdepe
MIPOU3BOJACTBA NPOAYKUMU TIHTAHHUS, O3HAKOMUTHCS C BUJAMU  [HIIEBBIX
apoMaTU3aTOpPOB, TPEOOBAHUSAMU K KaUECTBY, YCIOBUSAMU IPUMEHEHUS U XPAHEHUS;
ONpENEINTh KAadecTBO MHUUIEBOTO  apoMaTu3aropa BaHWIMHA. HayuuTtbes
O0OOCHOBBIBaTh MPHUHITHE KOHKPETHOI'O TEXHUYECKOTO PELICHUs MpU pa3padboTke
HOBBIX TE€XHOJIOTMUYECKUX MPOILIECCOB MPOU3BOACTBA MPOAYKIIMH MUTaHUs; BIOMPATh
TEXHUYECKUE CPEJCTBA M TEXHOJOTHH C YYETOM 3KOJIOIMYECKUX MOCIEICTBUA HX
IIPUMEHEHUH.

B pe3yabTare udyyeHust TeMbl CTYA€HTBI JOJIKHBI '

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

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

BuiageTs MeTOaMU aHaNM3a TPUOPUTETOB B cepe MPOU3BOACTBA MPOAYKIIUU
nuTaHus,  OOOCHOBBIBATH MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pELIEHUS NpU
pa3pabOTKE HOBBIX TEXHOJOTMYECKUX MPOIECCOB MPOU3BOJACTBA MPOAYKIIUU
MUTaHUS.

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

[TnmeBbie apoMaTU3aTopsl BBOAATCS B MUILEBBIE TPOTYKTHI:

- JUIs cTaOUIIM3alMK BKyca U apoMara;

- BOCCTaHOBJIEHUS BKyca M apoMaTa, yTpPayeHHbIX B MPOLECCE MPOU3BOICTBA
WJIM XPAHEHUs MUIIEBBIX ITPOIYKTOB;

- YCUJICHUS HaTypaJIbHbIX BKyCa U apoMara;

- [pUAaHusl BKYCOBOIO pa3HOOOpas3us OIHOTUIIHBIM HPOAYKTaM (TOPTHI,

Kapamelb U T.11.);
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- TpuAaHus BKyca W apoMara OE3BKYCHBIM MPOIyKTaM (TIPOXJIaIUTEIhHBIC
HAaIWUTKY, ’KEBaTeJIbHAsl PE3UHKA U T.IL.).

CoBpeMeHHasi TEPMHUHOJIOTHS apOMAaTHU3aTOPOB  BKJIIOYAET  CIEAYIOIIUE
OCHOBHBIE OIPEICIECHHUS:

Apomamuzamop nuweson (apomamuszamop) - nuieBas 100aBKa, BHOCUMAs B
MUIIEBOM MPOAYKT IS YAYUIICHHUS €ro apoMara W BKyca, IpecTaBIisomnias cooomn
CMECh APOMATUYECKUX BEIIECTB WM UHAUBHUIYAJIbHOE apOMAaTUYECKOE BEIIECTRO.

Apomamuzamop KonmuabHulil (0bIMO060I) - TIMILIEBON apoMaTU3aTOP,

HOquaeMBIﬁ Ha OCHOBC OYHMIICHHBIX AbIMOB, IPHUMCHACMBLIX B TpaJUIWMOHHOM

KOITYEHHUH.
Apomamuzamop  mexHoa02UYECKU (peaxkyuonnuiir) - IULIEBON
apoMarTu3aTop, MOJTy4aeMbIi B3aNMO/ICVICTBUEM AMUHOCOEIMHECHU N u

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

[To mpoucxooicoenuro apoMaTU3aTOpbl MNOAPA3ICIAIOTCS HA MPUPOJTHBIC
(HaTypaJibHbIE)  BEIIECTBA, HWACHTUYHBIE HATYpaJIbHBIM U  CHHTETHUYECKHE
(MCKYCCTBEHHBIE) COCTMHEHUS.

Apomamuzamop HamypanvbHulil - TUIICBONM apoMaTH3aTop, COJSp KAl
apOMAaTHYECKHUE BEIIECTBA WM UX CMECH, BBIICIICHHBIE U3 ChIPbSl PACTUTEIIBHOTO WIH
KUBOTHOTO TMPOUCXOXKACHUSA, B TOM 4YHCJE MepepadOTaHHOro, s MOTpeOsIeHUs
TPAAUIIMOHHBIMH  CIIOCOOAMU TPUTOTOBJICHUS TMHUINEBBIX TMPOIYKTOB (CyIIIKa,
oOxxapuBaHue, OpokeHue, GepMeHTauuss W JAp.) C TOMOIIbI0 (PUZUYECKUX
(mpeccoBaHue, PKCTparupoBaHue, MeperoHka, JUCTUIISALNS, BBIMOPaKUBAHUE U JIP.)
WM OMOTEeXHOJIOTHYECKUX (OpokeHue, (pepMeHTaIus u Ap.) METOIOB.

[Ipon3BOACTBO MUILIEBBIX MPOIYKTOB C UCMOJb30BAHUEM TOJIBKO HATYpaJbHBIX
apoMaTHU3aTOPOB HE BCET/a BO3MOXKHO, T.K. OHHM cjaOble, He CTAOMIIbHBIC U JJIST UX
MOJTy4eHUs TpeOyeTcsi 60JIBII0E KOJTUIECTBO UCXOIHOTO CHIPhS.

Apomamuzamop uoeHmuyHbll HAMYPATbHOMY - TIMIIEBOM apoMaTU3aTop,
collepKaluii apoOMaTHYECKUE BEIISCTBA WJIM WX CMECH, WISHTU(DHUIIMPOBAHHBIC B

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

bonpIIMHCTBO apOMAaTU3aTOPOB A3TOM TPYIIIBl XapaKTEPU3YIOTCS BBICOKON
CTaOMJIBHOCTHI0, HTHTEHCUBHOCTBIO M OTHOCUTEIBHOM JemieBu3HOM. Tak, BaHWINH,
ABJISFOIIMICS MPOAYKTOM WJIECHTHUYHBIM HATypalbHOMY, MOJHOCTBIO COOTBETCTBYET
BaHWJIMHY CTPYYKOB BaHWIH. [Ipu 3TOM Ha apomaTu3anuio npoaykra tpedyercs B 40
pa3 MeHbIIE BaHWINHA, YeM BaHWIH, 4yTo B 250-300 pa3 nemesie.

Apomamuzamop uckyccmeenHwlii - TUIIEBOW apoOMaTU3aTOp, COAEPKALIUN
WHIUBUIYaJbHbIE APOMATHYECKHE BEIIECTBA WJIM MX CMECH, MOJYYEHHBIE METOJOM
XUMHUYECKOTO CHHTE3a U HE WIACHTU(PULIMPOBAHHBIE [0 HACTOSILIETO BPEMEHH C
CBIPBEM PACTUTEIBHOTO WIIH )KUBOTHOTO MPOUCXOKICHUS.

JlanHble apoMaTH3aTOphl 00JaAAIOT BBICOKOM CTaOMJIBHOCTBIO, SIPKOCTBIO U
SKOHOMHUYHOCTBIO.

ApomaTh3aTopbl YCIOBHO MOAPA3AEISIIOT HA OCTPBIE U CIAJKHUE.

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

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

[TumeBbiM apomaTuzatopam Kojbl E He mpucBauBaroTca. IT0 OOBSICHAETCS
OTPOMHBIM  KOJIMYECTBOM BBIYCKAEMBIX B MHpPE apOMaTH3aTOPOB, KOTOPHIE
MPEICTaBISAIOT COOOM, Kak MpaBUIIO, MHOTOKOMIIOHEHTHBIE CHCTEMBI CII0KHOTO
COCTaBa, YTO 3aTPYyAHSIET BONPOCHl MX TUTMEHUYECKOM OLEHKH W BKJIIOYEHUS B
MEXIYHApOIHYIO IU(PPOBYIO CUCTEMY KOAU(PUKALIUH.

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

OCHOBHBIMU UCTOYHHUKAMU TIOJTYYECHHUS ApOMATUYECKUX BEIIECTB MOTYT OBITh:

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

- IPSIHOCTHU U TIPOJIYKTHI UX NEepepadOTKu;

- XUMHAYECKHI 1 MUKPOOHOJIOTUYECKUN CUHTES.

Haubomnblniee pacnpocTpaHeHne MOTyYUIIN B TIOCIEIHEE BpeMs TaK Ha3bIBAEMbIE
HaTypaJbHbIE apOMAaThI - A3(PUPHBIE Macja, SKCTPAKTHI MPSHOCTEH U CyXHE MOPOIIKH
pacTeHUMN.

Dgupnvle macnra - YUCTbIE HW3OJSTHl apOMATOB, MMEIOIIMXCS B HCXOJHOM
ceipbe. [loayyaroT X0NIOJHBIM IPECCOBAHUEM WM THAPOIUCTUIUISIUEN (IEPErOHKON
C BOJSHBIM mapoM). Mcronp3yloT B OCHOBHOM I MPHUJAHUA 3amaxa HamuTKaM,
MailoHe3aM, coycaMm, KOHAUTEPCKUM U APYTUM H3ETUSIM.

Ixcmpaxkmol  npanocmeti  (oneope3unbl).  OTIMYUTETHHOM — 0COOEHHOCTBIO
ABJSIETCS  COAEpKaHME B HHUX HEJIETy4YMX BKYCOBBIX BEIIECTB, HAIpUMED,
MPUAAIONINX OCTPOTY KOMIIOHEHTOB (PKCTpaKT TMeplia), HE BCTPEYAIONIUXCS B
COOTBETCTBYIOIIEM J(UPHOM Maciie (mepedHoe H(PUPHOE Macio). DKCTPAKThI
MPSHOCTEN TMOMY4YaloT U3 MNPSHOAPOMATUYECKOTO ChIPbS JKCTPAKIUEH JIETYUYUMHU
PaCTBOPUTEISIMH. Hcnons3yrorcs B MIPOU3BOJICTBE MSICOITPOTYKTOB,
KOHCEPBUPOBAHHBIX IJIOJIOB, OBOLLIEH, APYTrOW NUILIEBON NPOIAYKLIHH.

Cyxue  nopowku  pacmenuti  SBIAIOTCS  CyXHUMH  KOHLEHTPAaTaAMH
apOMaTUUYECKUX BEIIECTB, CTOMKMUMHU B MpoOLEcCE€ MPOU3BOACTBA U XpaHEHUS
MUIIEBBIX MNPOAYKTOB. llomywaroT myTem yaajaeHuss BOIBl U3 HUCXOIHOTO
M3MEJIbUYEHHOTO ChIpbS WM COKa pachbUIEHUEM, CyOluMaluen, ApyruMH
COBPEMEHHBIMU TEXHOJIOTHUSIMH.

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

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

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

KauectBO u crToilKOCTh apoMaTu3zaTopa B 3HAUUTEIBHOW  CTENEHHU

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

1.2. Ycwiurean BKYcCa M apoMara

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

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

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

JIPYTUX apOMaTOB, TJIABHBIM 00pa3oM, KOHIUTEPCKUX U3JETUN).

1.3. 'uruennvyeckure TpedGOBaHUS K NMUIIEBLIM apOMaTH3aTOPaM

Bce maptum NMIIEBBIX apOMaTU3aTOPOB JOJDKHBI IPOU3BOAUTHCS U3
BBICOKOKAQYECTBEHHBIX MCXOJHBIX MATEPHUAJIOB, DPAa3pELIEHHBIX K I[PUMEHEHUIO B
MPOJYKTaxX MUTAaHUS, HPU CTPOrOM COOJIIOJEHUM TUTHEHUYECKUX HOpM. OHHU He

HOJDKHBI COACPIKATH KaKUX-THOO TOKCHUYHBIX WHI'PCAUCHTOB W OOJIKHBI OBITH
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OesomacHpIMH A moTpeduTens. VHrpeaueHTHBI COCTaB  apoMaTH3aTOpOB
COTJIACOBBIBAETCA B MOPSAJKE, YCTAHOBICHHOM MuH3apaBoM Poccun

He pomyckaercs BHecEHHME apOMaTU3aTOPOB B HATypaJbHbIC MPOIYKTHI JJIS
YCHJICHUSI CBOMCTBEHHOTO UM E€CTECTBEHHOTO apomaTa (MOJIOKO, XJie0, (ppyKTOBBIC
COKH MPSIMOTO O0T)KMMa, Kakao, 4yaid, kode, KpoMe pacTBOPUMBIX, MPSHOCTU U T.1.), a
TaKKe JIJIs1 MACKUPOBKH J1Ie(PEeKTOB U (panbCUPUKAIINK MUILEBBIX MPOAYKTOB.

OOslacTb TNPUMEHEHHS M PEKOMEHJYyEMbIE MAaKCHUMAaJbHBIE JI03MPOBKH
apoMaTU3aTOpOB  YCTAHABIMBAIOTCSA  HU3TOTOBUTENIEM, PEINIAMEHTUPYIOTCS B
HOPMATUBHBIX M TEXHUYECKUX JOKYMEHTAaX W NOATBEPKAAIOTCA CAHUTAPHO-
AIUIEMHUOJIOTUYECKAM 3aKIFOYEHUEM.

Hcnonp30BaHue apomMaTHU3aTOPOB IIPU IMPOU3BOJACTBE IMIIEBBIX IIPOIYKTOB
PErIaMEHTUPYETCA  TEXHOJIOTMYECKMMHU HMHCTPYKLIMSAMHA W PEUENnTypaMu IO
U3TOTOBJICHUIO 3TUX NPOAYKTOB, YTBEPKACHHBIMU U COIJIACOBAHHBIMHU C OpraHaMu
I'occansnuaHan3opa B yCTaHOBJIEHHOM IOPSIKE.

Conepxanue apoOMaTU3aTOPOB B MHILEBBIX NPOAYKTAX HE JIOJHKHO MPEBBIIIATH
YCTaHOBJICHHBIC PEIVIAMEHTHI.

B mpou3BoacTBE NMPOAYKTOB AETCKOrO MUTAHUS JTOIYCKAETCS MCIOJIB30BAHME
OTPAaHUYEHHOI'O YHCIIa apOMaTU3aTopOB. Il MPOM3BOACTBA 3aMEHUTEIIEH KEHCKOTO
MOJIOKa [UJIsi JEeTed IepBOro roja WU3HM B KAad4eCTBE apOMAaTHU3aTOPOB MOTYT
HCIIOJIb30BaThCA TOJBKO AKCTPAKThl IJIOJOB HarTypalbHbIX (cormacHo TH). s
MIPOU3BOJICTBA MPOAYKTOB HA 3€pHOBOM M (PPYKTOBOW OCHOBAX JJIS 3[I0POBBIX JIETEH
cTapIie 5-TH MECSIEeB pa3pelleHbl apoMaTU3aToOpsl HaTypalibHbie (corimacHo TH), a
TaK)K€ BaHWJIWH, 3TWIBAHWIUH (50 MI/KT MpOJIyKTa) U ASKCTPAKT BAHWUIIM (COTJIACHO
TN).

[lo noxazamensm 6e3onacnocmu apoMaTH3aTOPbl TOJKHBI COOTBETCTBOBATH
CJIEIYIONTUM TPEOOBAHUSIM:

- COZEp)KAaHUE TOKCUYHBIX AJIEMEHTOB HE JOJDKHO IPEBBIIIATH AOIYCTUMBIE

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

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

[Ipu ucnosb30BaHUM B MPOU3BOACTBE apOMATHU3ATOPOB ChIPhS PACTUTEIHLHOTO
MIPOUCXOXKJICHUS, COAEPKAIIETO OMOJIOTHYCCKA aKTHBHBIC BEIIECTBA, W3TOTOBUTEIb
00s13aH JEKIapUpOBaTh UX COJIEp)KaHUE B TOTOBBIX apomaTu3aropax. CojepskaHue
OMOJIOTUYECKH aKTHBHBIX BEIIECTB B IMUIIEBBIX MPOIYKTAaX HE JOJKHO IMPEBBIMIATH
YCTaHOBJICHHBIX HOPMATHBOB.

B coctaB apoMatuzaTopoB JOMYyCKAaeTCsl BBOJIUTH MUILEBBIE MPOIYKTHI (COKH,
COJIb, caxap, CIICIIUH | JIp.), HAMIOJHUTEH (PACTBOPUTENH WM HOCUTEIH ), TIHIICBHIC
n00aBKM W BelIeCTBa (rOpeur, TOHU3UPYIOIIHUE T00ABKU U JOOABKU-000TaTUTEINN),
MMEIOIIHNE CAHUTAPHO-IIUIEMUOJIOTHYECKUE 3aKITIOYCHHUS.

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

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

1.4. Bbi0op apoMaTHU3aTOPOB ¥ BHECEHHE UX B MUIIEBbIE MPOAYKThI

CymiecTByronye Ha3BaHUs apOMAaTH3aTOPOB HE  BCErJa  IMOJHOCTBHIO
XapaKTepU3yIOT €ro apomar, T.K. MOTYT ObITh pa3HbIE BEpCUU apOMaTHU3aToOpoB. Tak,
HarpuMmep, Hapsiy C JecATKaMH COPTOB BHUIIHHU, CO3/IaHbl U JAECSATKU Pa3IMYHBIX
apoMaToB «BHUIIHS»: B OJHOM BEpPCUU JAOMHHHMPYET CllajKkas HOTa, B JPyrou -
KOCTOYKOBAsI, B TPEThEH - JIETKasi TOpeYb U T.1.

[Tpu BBIOOpE apomaru3aTopa HE CIEAyeT JeiaTh BHIBOJ MO MEPBOHAYAILHOMY
«cmaboMy» WM «PE3KOMY» BIIEUATJIEHHUIO, T.K. 3TO BEpXHHE HOThI apoMara, KOTOphIe
B TOTOBOM IPOJYKTE MOTYT BOOOIIIE HE MOSBUTHCA.

Bbi6op apomaTuzaropa ajii KOHKPETHOTO MHUIIEBOTO MPOAYKTa ONPEAEIIsSIeTCs

(OUBUKO-XUMHUECKIMHU CBOWCTBAMH W TEXHOJOTHEH TMOMy4YeHUs NpOAyKTa. Tax,
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apoMaTH3aTOp C YHCTBIMH U CHJIBHBIMH BEPXHMMHM HOTaMu OoOjee MPUroAeH st
0€3aJIKOTONPHBIX HANMUTKOB. [l MPSHUKOB Jydylle BBHIOpaTh Oojee CTOHMKUN ¢
CUJIBHBIMM OCHOBHBIMH HOTAMM, HO IIPEIBAPUTEIBHO MPOBEPUB €0 COBMECTUMOCTD
C KOMIIOHEHTaMH Te€CTa W TEPMOCTOMKOCTb. I[lOJHOCTBIO OLEHUTH BIUSHUE
apoOMaTHU3aTOpa MOKHO TOJIBKO IIPHU JAETYCTALMU TOTOBOTO IMHILEBOIO MPOIYKTA.

J103upOBKa apoOMaTU3aTOPOB B IIPOM3BOJICTBE MHILEBBIX IPOAYKTOB 3aBUCUT OT
TpeOyeMON HMHTEHCHBHOCTH BKyCa M apoMara, OT OpPraHOJIEITUYECKHX CBOWCTB
IIPOJIYKTa U TEXHOJIOTUH €r0 IPOU3BOJICTBA.

OpHEHTUPOBOYHBIE J103bl BHECEHHUS KUJKHX apOMaTHU3aTOPOB, KakK IMPABHIIO,
coctapisitoT 50-150 1, mopomrkoo6paszusix - 200-2000 1, apupubix Macen - 1-50 r Ha
100 Kr rOTOBOI IPOAYKIIUH.

ApomaTu3aTtopbl MOKHO BBOJWUTH B NPOAYKT HEpa3z0aBICHHBIMH (HAIpUMED,
MOPOILIOK IKCTPAKTa CHEUUIl MpPU MPOU3BOACTBE KOJIOACHBIX M3JENINN) WU B BHUJIE
KOHLEHTPUPOBAHHOTO PACTBOpa (CYyCHEH3MHM) B MOJAXOSIIEM pacTBopuTeie (Boja,
Macjo, COUPT WIM HeOOoJblIas 4acTh CamMoro apoMaTH3UpYIoIIero mpoaykra). Ha
MUIIEBbIE MPOAYKTHI THMA KYKYPY3HBIX MaIOU€K MOXHO HANbUISATh pa30aBIICHHBIN
pacTBOp apomMaTu3aTopa.

Beibop MomeHTa BHECEHHsI apoMaru3aTopa B KOHKPETHBIH MPOIYKT
OTIpe/IeIIIeTCS] OCOOCHHOCTSIMU €r0 TeXHoJoruu. Tak, B KoJ0acHbIE U3/ENHUs, ChIPHI,
COYChI apoMaTu3aTop A00aBISIOT BMECTE C COJIbIO, @ B O€3aJIKOrOJIbHbIE HAUTKU U
MacjsHble KpEMbl - BMECTE€ C CaxapHbIM CHUPONOM. B mpousBojacTBe H3AEHMA,
MO/IBEPraeMbIX TEIJIOBOM 00padoTKe, /Uisl YMEHbIIEHUS MOTEPh apoMaTu3aTopa mpu
HarpeBaHNM PEKOMEHAYETCS WX apoMaTU3UpOBaTh Kak MOXHO mo3nHee. Ilocne

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

1.5. ITocTaBka U XpaHeHHe APOMATH3ATOPOB

HI/IH.ICBBIC apoMaTu3aTopbl JOJDKHBI ITOCTABJIATBCA B Tape, HpHI‘OI[HOﬁ JJIA

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

Ha noTtpeOuTenbckoi yrnakoBKe MUILIEBOrO MPOJYKTa yKa3bIBaeTCs HAIUYUE,
XapakTep apoMaTU3aTopa U €ro NpUupoa.

Cpok TOIHOCTM apoMaTU3aTOpPOB B COOTBETCTBUU C TpeOOBAHUAMHU
[Noccansnuanaazopa PO - ot 6-tu g0 30-TH MecAleB, HATypaIbHBIX Y(PUPHBIX Macen
- 12 mecsues.

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

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

2. IIpakTnyeckas 4yacTb

Onvim Nol. Hceneooeanue eanununa

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

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

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

Mamepuanwl 013 padomuwi:

- BaHWJIUH;

- TEXHOXUMHUYECKHUE BECHI;
- BOJsAHAas OaHsi;

- MPOOUPKHU;

- CTEKJISIHHbIE CTaKaHYUKH;
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nunetkn Ha 10 cm®;

MOJIOCKH OeToii ToTHOM Oymaru pazmepom 10x160 mMm;

H,SO4 x.1.;

0,5 % >TUIIOBBIN CHIUPT;

0,2 % pactBop xpomoBokucioro K;

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

0,1 % pacTBOp METHIIOBOTO OPAHKEBOTO;

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

OTHJIIOBOI'O CIIMPTa U IICPCMCHINBAIOT, PAaCTBOP HGﬁTpElJ]PBYIOT 10 MCTHUJIOBOMY

OpaHKEBOMY);

- HOPMATHUBHBLIC JOKYMCHTEI.

OpranosienTuyeckue

MpeACTaBIEHbI B Ta0M. 4.1.

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

Tabnuna 4.1 - Opranonentuyeckue U PU3NKO-XUMUYECKUE TTOKa3aTeNN

BaHUJIMHA

BaHUJIMHA

HanmenoBanue nmokasareiien

XapakTepucTrKa U HOPMbI

Buentauit Bun

Kpucrannmueckuii mopoIok

LBset

Ot Gemoro J0 CBETJIIO-KCJIITOI'O

3amax

Banniu

P ACTBOPUMOCTD B BOJIC

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

PactBopuMoOCTh B ciupTe

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

PactBopumocTts B H2SO4

B cootnomennu 1:20 - B cepHOI KUCIOTE TIPH ClIaboM

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

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

2.1. MeToabl HCIBITAHUNA BAHUJINHA

42



2.1.1. Onpenesenne OpraHoJenTUYECKUX NMOKa3aTeJeid BAHUINHA

Buewnuit 6uo u yeem onpenensitoT BU3yalbHO, JJI YErOo MPOCMATPUBAIOT
npoby o6bemom 30-50 cm®, NOMEIIEHHYI0 B CTakaH M3 OECHBETHOTO CTEKIa
BMecTUMOCThIO 100 cM®, namerpoM 45 MM u BbicoTod 90 Mm. Crakad
yCTaHABJIMBAIOT Ha JMcTe Oesoil Oymaru. L[BeT paccmaTpuBaroT B MpOXOSILIEM UM
OTPaKEHHOM JIHEBHOM CBETE.

3anax onpenensioT ¢ MOMOIIBI0 TOJIOCKU TUIOTHOM Oenolt Oymaru pazmepom
10x160 MM, KOTOpYIO CMaUYMBAIOT MOTPYKEHUEM Ha 1/6 B cBEKXeNpUrOoTOBIIEHHBIN 10

% pacTBOp BaHWIMHA B ATWJIOBOM CHUpPTE. 3amax IPOBEPSIOT INEPUOJUYECKH B

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

2.1.2. Onpenesienne pacTBOPMMOCTH BAHMJIMHA B BOJe

Xoo onpeodenenusi. HaBecky BanunumHa maccoil 0,5 r pactBopsitor B 10 mn
JUCTUIUTMPOBaHHOU BoJibl, HarpeBaroT a0 80 °C. PacTBop 10JKeH ObITh MPO3payHbIM

H CJICI'Ka XCJITOBATBIM.

2.1.3. OnpeneneHue pacCTBOPUMOCTH BAHWJIMHA B CIIUPTE

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

IIPO3pavHbIM U CJICTa KCJITOBATLIM.

2.1.4. Onpenesienne pacTBOPMMOCTH BAHUJIMHA B CEPHOM KHCJIOTE

Xoo onpedenenusi. Hapecky BaHuimmHa wmaccod 0,1 T, B3BEHIEHHOTO C
touHocThio 10 0,01 r, pactBopstoT mpu cnabom HarpeBanuu B 2,0 ma HySOs x.u.
PacTBOp n0MmKEH OBITH MPO3pavyHbIM, CBETIO-XKeNThbIM, He TemHee 0,2 % pactBopa

XPOMOBOKHUCJIOTO KaJINA.
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2.1.5. Onpenenenne MaccoBOi 1011 BAHUJIMHA

MeTton OCHOBaH Ha KOJIMYECTBEHHOM O0Opa30BaHUM OKCHMOB  IpHU
B3aMMOJICHCTBUM THAPOKCHIAMUHA THAPOXJIOpUIA C COCAMHEHMSIMH, B COCTaB
KOTOPBIX BXOJUT KapOoHWiIbHas rpymnmna. CoxepkaHue KapOOHUIBHOTO COEAMHEHUS
(BaHMJIMHA) OTIPEACTISAIOT 10 dKBUBANIeHTHOMY KonmuectBy HCI, BeraenuBmietics mpu
peakuuu, TutpoBanueM 0,5 H pactBopom ruapokcuaa Na niu K.

Xoo onpeoenenusi. Hapecky BaHWJIMHAa Maccoil 1 I B3BEIIMBAIOT B KOJOE C
TouHOCTBIO 110 +0,0002 r 1 BHOCAT Tyza ke 25 cM® 0,5 H pacTBOpa rHAPOKCUIAMHUHA
rugpoxiopuna. Toryac ske tutpyroT BbmenmBmyocs HCI 0,5 B pactBopom
rugpokcuna Na nnn K B mpuCyTCTBUM METHUIIOBOIO OpPAHXKEBOTO /O MOSIBICHUSA
KEJITOU OKPACKH.

MaccoByro NOJIF0 KpacuTenlss B CyXOM OCTaTKE MACThl BBIUHUCISIOT B % MO

dhopmyie:

— 5 4.1

m—20 (4.1)

raie a - oobem 0,5 H pactBopa rumpokcuma Na wim K, uspacxomoBaHHBIN Ha
TUTPOBAHUE, CM>;

M - monekynsipHast Macca BaHuiuHa, © (M = 152,1 r);

M - Macca HaBECKU BaHWINHA, T.
2.2. OgopmiieHne pe3yJibTaTOB PadoThI
1. Onucatp xo11 pabOTHI.

2. OdbopmMuTh pe3yabTaThl UCCIETOBaHUS B BUJie Ta0M. 4.2.

3. Cnenatp 3aKJII0OYEHUE O KAYECTBE apOMAaTH3aTopa Mo Pe3yJIbTaTaM HCCIEeIOBAHHN.
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Tabnuna 4.2 - Pe3ynpTaThl HCOIBITAHUI apoMaTHU3aTOPa BAHUIMHA

ITokaszarenu dakTHyecKue HopmatuBHbIE

OpranonenTu4eckue:

- BHEIITHUU BHUJT

- IBET

- 3amax

OU3UKO-XUMUYECKHUE:

- pacCTBOPUMOCTb B BOJIE

- PaCTBOPUMOCTH B CIIUpPTE

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

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

HartypanbHble apoMaTu3aTopbl HM3BIEKAIOTCA (PU3MYECKUMH  CIIOCOOaMU
(mpeccoBaHueM, OKCTpakIMeH, AUCTWUISAIMENH) U3 HCXOJIHBIX MaTepUaoB
pPaCTUTENILHOTO WJIM >KUBOTHOTO NpOoUCXOxkaeHUd. OHU, B OOJBUIMHCTBE CBOEM
HEpPaCTBOPUMBI B BOJI€, XOPOIIO PACTBOPHMBI B PACTUTENBHBIX Maciiax. Ha cpok
TOJHOCTH 3(QUPHOr0 Macjia CHUJIBHO BIHUAET KOJMYECTBO TEPHEHOB (JIMMOHEHA,
LUATpasi, TEPAHUOIIA U JIP.), CAMBIX JIETKOOKUCIISIEMBIX COEIUHEHHI MacJa.

Meroauka JKcnepuMeHTa. M3MenpunTe  KyCOUEK  JIMMOHHOM — WIIH
aneabCMHOBOM KOPKHM pasMepoM | ¢cM? ¥ IOMECTUTE B IEPBYIO NMPOOHPKY € 3 MII
BOJbl. 3aTeM BCTaBbT€ B MPOOMPKY Ta300TBOAHYIO TPyOKy, KOHEI KOTOPOW
OMYCTUTE B APYryl0 NPOOMPKY, TOMENIEHHYI0 B CTakaH C XOJOJHON BOJIOM.
XKuakocTs B mepBoii NpOOMPKE OCTOPOKHO KUIISITUTE, TOKA BO BTOPOU MPOOUpPKE HE
cobepetcst 1-2 My GecIBETHOM KUAKOCTH (KOHICHCAT), OTMETHTE €r0 XapaKTEePHBIN
3anmax. JloOaBbTe K KOHJIEHCAaTy HECKOJBKO Kameiab 1% BOJHOTO pacTBopa
MepMaHraHara Kajus, IepeMeIIaiTe pacTBOp U OTMETHTE U3MEHEHUSI.

Habmronenus:

BriBobI:
Onwvim Ne 3. Ilonyuenue apomamu3amopos, u0eHmMuUUHbIX HAMYPAITLHOMY

Mertoauka j’kcnepuMeHTa. B ueThipe mpoOupku BHecUTEe KapOOHOBBIE

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

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

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

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

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

CHy—0—cZ P 2
CH - i =
e 3 CH7C CH-(CH;)-C_
T OCHHSs OCH,, O-C,Hs
TUI(POpMHUAT OeH3uaneTaT M30aMMJIaleTaT 3TUIOYTUpAT
Ha6monenust:
BriBogsr:

Onwvim No4. Oonapyscenue nepokcuoos 6 mepneHax u IPupHvix maciax

Ha pomo apoMartu3upyromux KOMIIOHEHTOB B COCTaBE apoMaTh3aropa
npuxoautcss Toiabko 10-20%, ocTanbHblE - PACTBOPUTENIM WM HOCUTEIIU.
ApoMaTtu3aTopbl, UMEIOIIME B CBOEM COCTABE JIETKOOKHUCISIOIINECS KOMITOHEHTHI
(coOCTBEHHO apOMATHU3UPYIOIIUE KOMIIOHEHTHI WJIM HOCUTENh) HEOOXOIMMO XPaHUTh
B TEMHOM MECTE€ B IJIOTHO 3aKpbITOM €MKOCTU mpu Temreparype 5 - 15° C, nus
MPENOTBPAICHUSI OKHUCIICHHUS KHUCIOPOJIOM Bo3ayxa. OKHCIEHUIO IOJBEPraroTCs
MPEeXKJIe BCErOo HEHACHINIEHHBIE COCIUHEHUS, TPU 3TOM OOpa3yrOTCS HECTOWKHE
TUAPONEPOKCUIBI B O- TOJIOKEHUH MO OTHOIICHUIO K JBOWHOM CBSI3U, KOTOPHIE
MOYXHO OOHAPYKUTH M0 PEAKIIMH C HOIUIOM KaJHsl.

MeTtoauka 3kcnepuMenTa. B HeCKOIbKO MPOOUPOK MOMECTUTH Mo 1 Karuie
10% pacTBOpa momMma Kajauss U S5 Kameldb HUCCIEAYEMbIX BEIIECTB: TEPIICHOB
(ckunuaap, JUMOHEH, MEHTOJ W Jp.), AdupHOro macia (yKpoOITHOE Maclo,
kambOpHOEe, TEPIEHTUHHOE, MATHOE W Jp.), HOCUTENeH (OJICMHOBasl KHCIIOTA,
MOJICOJTHEYHOE MAacilo, OJMBKOBOE Maciio U Jp.). CMech SHEPrUyHO BCTPSXHUTE.
Boigenstonuiicst 0] OKpamBaeT pacTBOP OT COJIOMEHHO-KENTOr0 O KOPUYHEBOTO

uBera. Ecim okpacka pacTBopa ciabo COJOMEHHO-XeinTas (T.€. IUI0XO pas3jinyuMma),

46



To mpubaBbTe K cMmecu 1-2 kammu 1% pactBopa kpaxmana. B mpucyrcrtBum iona
OKpackKa pacTBopa NMpUOOpETaeT CUHUI 1IBET.
XUMU3M:

CH CHz

— KI p-p —————— - I + KOH
OOH OH

HLC CHL H4C CHo

O-THAPOIICPOKCHU A JIMMOHCHA

Hab6mronenus:

BriBoinI:

3. KoHTpOJIbHBIEC BONIPOCHI
1. B ueM 3axiro4aeTcs MpakTUUYECKOE 3HAUCHHUE MUIIEBBIX apOMaTHU3aTOPOB?
2.B xakmx cnyyasx HE JOIyCKaeTcs MPUMEHEHHE apoMaTh3aTopoB B
MUILEBBIX MPOAYKTaX?
3. Kakue tpeboBanus NpebABISIOTCS K MUIIEBBIM apoMaTu3aTopam?
4. Kak xmaccupuImpyroTcs: apoMaTH3aTOPhI?
5. KakoBbl OCHOBHBIE TTyTH MOTYYEHUS MTUIIEBBIX apOMATH3aTOPOB?
6. Kak ocymectBisieTcss BBIOOp apoMaTH3aTOpoOB ISl HMCMOJIB30BaHUS B
MUILEBBIX MPOAYKTaX?
7. Kak XpaHsT ¥ TpaHCHOPTUPYIOT MHUILIEBBIE APOMATU3ATOPHI?
8. I[lo kakuMm MoOKa3aTeNlsiM MPOBOJUTCA OLICHKA KayecTBa M OE€30MaCHOCTH
MUIIEBBIX apOMATU3aTOPOB?
9. Tlouemy HKCTPAKIHUIO B-kapoTrHOM u3 MOPKOBH MPOBOJISIT
TETPaXJIOPMETAHOM, & HE BOJIOM?
10.0 yeM CBUACTEILCTBYIOT HAOMIOJCHUS OOECIIBEYMBAHHUS  pacTBOpa
nepMaHraHata Kajius py B3auMOJIEUCTBUH [3-KapOTUHOM?
11. Ha ocHOBaHUM MPOBEIEHHOTO AKCIIEPUMEHTA C/IeJaiTe BBIBOI 00 OTHOIIEHUH

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

IINTaHUA.

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

uccjaeaoBanus. TexHosormvyeckue 0CO0EHHOCTH NPUMECHCHUA

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

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

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

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

1. TeopeTnueckasi 4acThb

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MPOAYKTOB aHATU3UPYIOT Cpa3y MOCIEC U3METbUYEHHUS.
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Onvim 1. Onpedenenue Humpam- u HUMPUM-UOHOE8 UOHOMEMPUUECKUM
Menmooom

Mamepuannt, peakmugvl u 000py0oeanue

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

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

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

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

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

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

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

X1 = [ (62¢ * 100): m] * 100, (5.1)

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

M - HaBECKa U3MCJIBYCHHOI'O MsiCa, I.

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

dbopmyre:

_ *
X, =46 mC) 100

* 100, (5.2)

rie 46 — MoJsipHas Macca YKBUBAJICHTa HUTPUT-UOHOB, I/MOJIb;
Cq KOHIICHTpAIlMs HUTPAT-UOHOB TIOCJE€ OKHUCICHHWS, HaWJCHHAas TIO
3.
KaJIMOPOBOYHOMY T'paduKy, MOJIB/IM”;
100 — o0BeM ¢uibTpara, cm>.
Paccuurath conepkaHue HUTPAT- U HUTPUT-UOHOB B UCCIIENyEMbIX 00pasiax u

CZeJIaTh BBIBOJIBI 11O paboTe.

Onvim 2. @omomempuueckuii Memoo onpeoeneHus HuUmpama Hampus no

peaxyuu I pucca

Mamepuanni, peaxkmueol u 000py0osanue

MsicopyOka; Bechl 1a00opaTopHble; OaHs BOAsSHAS, KOJIObI MEPHbIE BMECTUMOCTHIO
100, 200 cm®; crakaH XMMUYECKHil; KOHHYecKue Koaobl BMectumocThio 100 cm?; Bo-
POHKH CTEKJISHHBIC, (PHIBTPHI 0e€330JIbHbIE OyMa)KHBIC;, (DOTOIIEKTPOKOIOPUMETP
WU CIEKTPO(OTOMETP; pacTBOP THAPOKCUIA HATPUS MOJIIPHOM KOoHIeHTparuei 0,1
Monb/aM3; pactBop cynbdara muHka MaccoBod moned 0,45 %; BOXHBIA PacTBOP
aMMHUaKa MOJISIPHOM KOHLeHTpauueit 3,0 MOJIB/IM3; pacTBOp COJIIHOM KHUCJIOTBI
MonspHO#i KoHuenTpanueir 0,1 momws/mm3; peaktus I'pucca; pacTBOp CpaBHEHHS,
comepkamuii 1 MKr HuTpuTa Hatpus B 1 cM®; paGoumii pacTBOP HUTPUTA HATDPUS,
KHCJIOTa Cyab(haHmioBas 0e3BoiHas, 9. 1. a. (WM X. 4.); o-HaTHIaMuH, X. 4.

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

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

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

Pacmeop cpasnenus. T'OTOBAT ¢ HMCHONB30BaHUEM CTaHJAPTHOrO M paboOYero
PacTBOPOB HUTPUTA HATPHSI.

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

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

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

Ilopsiok MpoBeIeHUST AHAJIN3A

B3emmBatoT 20 T MOArOTOBIEHHOW K aHAIM3y MPoObl ¢ TOYHOCTHIO HE OoJjee
0,01 r, mOMemaT B XUMUYECKUH CTakaH, 3aauBaoT 35-40 cM® TUCTHIIMPOBAHHOIM
BOJIbI, HarpeToil 10 (55 = 2) °C u HacTauBaroT, NEPUOJAMYECKH TEepeMelInBas, B
teyenne 10 muH. 3aTeM BBITSDKKY (QUIBTPYIOT 4epe3 (UIBTP B MEPHYIO KOJOY

BMecTuMOCTEI0 200 cm®. HaBecky HECKONBKO pPa3 MPOMBIBAIOT M IMEPEHOCAT Ha
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¢GbunbTp, BHOBb MPOMBIBAIOT BOJIOH, 3aT€M PAaCTBOP OXJIAXKIAIOT U JOBOAST BOJIOM 10
METKH.

JUIsi TPUTOTOBJICHUSI BBITSKKH CBIPOKOMYEHBIX MPOJYKTOB W3 CBUHUHBI,
OapaHUHBI, TOBSAMHBI M CHIPOKOITYEHBIX KoJI0ac HaBecKy Maccoi 20 r 3ammBarot 200
cm® mpensapuTensHo Harperoil g0 (55 £ 2) °C IMCTMIIMPOBAHHOM BOABI M
HACTaWBaIOT, MEPUOJUWYECKA TomemuBas, B TeueHHe 30 MuH. 3aTeM BBITSKKY
bunbTPYyIOT uepe3 GUIbTP, HEe IEPEHOCS 0caaKa Ha (PUIIBTP.

20 cM® BBITSKKM IIOMEIIAIOT B MEpHYI0 Koaby BMecTHMocTbio 100 cm®,
noGasnsor 10 cM® pacTBOpa I'MAPOKCHAA HATPUS MOJSPHON KoHueHTpamuei 0,1
mons/aM® u 40 cm® pactBopa cynbdara munka Mmaccosoit gonei 0,45 % ans
ocaxxaeHus OenkoB. CMech B Koi0e HarpeBaroT B TeueHUe 1 MUH Ha BOASIHOM OaHe
IpU TEMIIEpaType KHUICHHs, MOCJIE Yero OXJIAXTAI0T, TOBOIAT J0 METKH BOJOMH,
MepeMENINBAIOT U QUIBTPYIOT uepe3 00€330J€HHBIN OyMaXKHBIN QUIBTP.

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

B konudeckyro konby BMecTUMOCThIO 100 cM® HamuBaroT 5 cM® mpo3padHoro
¢uibTpara, OTY4EHHOTO MOCIIE OCaXKaAeHus 6enKoB, 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 KonOy npwimBaioT 15 cM® peaktusa I'pucca u depe3 15 MUH M3MEpSIOT
MHTEHCUBHOCTh OKPAcCKH Ha CIIEKTPO(POTOMETpe MpH JJIMHE BOJHBI 538 HM WU Ha
(OTORIEKTPOKOIOPUMETPE C 3eJIeHbIM cBeTOGUIbTpoM (Ne 6) B KIoBETE C TOJIIMHON

MOTJIONIAOIIETO CBET CJI0Sl 2CM B OTHOIIEHUHU PAacTBOPA CPaBHEHHSI.

MaccoByto foit0 HuTputa (%) BEIYHCIISAIOT 10 GopmyJie

¢ M,*200%100*100%30 (5.3)
m*20*5*10

56



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 KOHTPOJBbHYIO.

B kaxayro Koy 106aBisior 5 cm® pacTBopa ammuaka, 10 cm® pactBopa consiHONM
KHCIJIOTBI, JTOBOJAST BOJAOW 1O METKH M IEpeMelMBaloT. B KOHHWYECKHE KOJIOBI
BMecTHMOCTEIO 100 cM® mmmerkoil mepeHocaT mo 15 cM® mpUroToBIEHHBIX
pactBopoB, 15 cm® peaktusa I'pucca u nocie 15 MHH BBIIEPKKHM IIPU KOMHATHOM
TEMIIEpPAType U3MEPSIIOT MHTEHCUBHOCTh PO30BOM OKpacku Ha CHEKTPO(OTOMETpe
pu A=538 HM win POTOINEKTPOKOJIOPUMETPE C 3eJIeHbIM CBEeTOGUILTpOoM (Ne 6) B
KIOBETE€ C TOJIIMHOM MOTJIOUIAOIIEr0 CBET CJIos 2 CM B OTHOIIEHHH PacTBOpa
CpaBHEHMUSI.

['oToBAT TpW cepuu CTaHIAPTHBIX PAcTBOPOB, HAyWHAs KaXIblil pa3 ¢
MIPUTOTOBJICHUS] OCHOBHOT'O PACTBOPA U3 HOBOW HABECKU HUTPUTA HATPUS.

[To noJy4eHHBIM CpPEIHUM JAHHBIM M3 TPEX CTaHAAPTHBIX PACTBOPOB HA
MUJUTMMETPOBON Oymare pazMepom 25%25 cM cTposT KaamOpoBouHbIN rpaduk. Ha
ocH a0CLUCC OTKJIAABIBAIOT MACCOBYIO KOHIICHTPALUIO 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:

Tabnuna 5.1- PesynbTaThl ncciaea0BaHuS TPOAYKITUU

Ucnonp3yembrit Coneprxanue, MI/Kr

O6pa3zen
METO]T HUTPUTOB HUTPATOB
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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 wu3BECTHBI LBETOPETYIMPYIOIIME BEIIECTBA, HCIOJIb3yeMbIE B
IIPOU3BO/ICTBE MSICOMPOTYKTOR?
KakoBa nx TOKCHKOJIOrHYecKas OIcHKa?
Kakue MeTonpl UCHOJB3YIOTCSA JJIi  KOHTPOJISI COJEpP)KaHUS  BPEAHBIX
[BETOPETYJIMPYIOMINX BEIIECTB MPU aHATTUTUYECKUX UCCIIEAOBAHUAX ?

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 6e3onacHoctu. Metonbl uccnenoBanusi KoHCepBaHTOB MUIIEBBIX
MPOAYKTOB.

TexHonornyeckue 0coOeHHOCTH TpuMeHeHus: KOHCEepBaHTOB MNHILEBBIX

IIPOAYKTOB.

4. 3agaHne 1J151 CAMOCTOSITEJIbHOM PadoOThI

[lo wHAMBUAYyadbHOMY 3aJlaHUIO MOATOTOBUTH pedeparbl U Npe3eHTAUU

TBOPYCCKHUX IIPOCKTOB.

e llcnonb30BaHNE KOHCEPBAHTOB B IPOU3BOICTBE MPOIYKTOB ITUTAHUS.

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

Hayunple uccnegoBanusi B 0071aCTH pacIipeHs] aCCOPTUMEHTA KOHCEPBAHTOB

AJI TIPOU3BOJACTBA IIPOAYKTOB ITMTAHMA.

JlabopaTtopHnasi pa6ora Ne 6

Tema 3ansaTus:. U3yyeHue neHoo0pasywmei cCriocoOHOCTH MUIEeBbIX 3GUpoB

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

TexHoJOrHUecKne 0CO0EHHOCTH INPUMCHCHU.
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YueOHble HeJqU: OBIANETh 3HAHUSIMH U MPAKTUUYECKHMMH HaBBIKAMH B cdepe
MIPOM3BOJICTBA MPOAYKIMHU TUTaHUs. OnpenenuTs MeHo00pas3yIolyo cliocOOHOCTh U
YCTOMYMBOCTh  B30MTBIX PAcTBOPOB  METWILEUIIONO3bl B 3aBUCUMOCTH  OT
KOHLIEHTpaluud W  TEMIEpaTypbl, OOOCHOBBIBATH NPHUHITHE  KOHKPETHOTO
TEXHUYECKOTO pEIICHUsI MpU Pa3pabOTKE HOBBIX TEXHOJIOTUYECKUX IIPOIECCOB
IPOU3BOACTBA MPOAYKIUU TUTAHUS;, BBIOUPATh TEXHUUYECKUE CPECTBA U TEXHOJIOTUN
C YYETOM 3KOJIOTHUECKHX MOCJIEICTBUIA UX IPUMEHEHHUS.

B pesyabTare ndy4eHus TeMbl CTYACHTBI JOJIKHBI '

3nate: [IpuoputeTsl B cepe nmpor3BOACTBA MPOAYKIIMHA MUTAHUS, OCHOBHbBIE
3ajayd B oOsiacTh oOecreyeHus: MNpPOAOBOJIBLCTBEHHONW O€30MacHOCTU CTpaHBbI,
oOecrneveHns HaCeJIeHUsl CTPAHbl OCHOBHBIMU HYTPUEHTAMU.

YMeTh NpUHATH KOHKPETHOE TEXHUYECKOE PEIICHHE MpU pa3pabOTKe HOBBIX
TE€XHOJOTMYECKHX IPOLIECCOB IMPOU3BOJACTBA MPOAYKIUM NHUTaHMs; BbIOUpAThH
TEXHUYECKUE CPEICTBA M TEXHOJOTHH C YYETOM 3KOJIOTMYECKUX IOCIECICTBHUA HX
MPUMEHEHUs, COCTaBJIATh HAy4HO OOOCHOBAHHBIE pPELENTYPbl MU TEXHOJOTHIO
MIPOU3BOJICTBA MPOAYKTOB O€30M1aCHOT0 U 3/10pPOBOT0 MUTAHUS.

Baagers MeTolaMy aHaIM3a MPUOPUTETOB B chepe MporU3BOACTBA NPOAYKIIUU
nuTaHus,  OOOCHOBBIBATH MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pELIEHUS NpU
pa3pabOTKE HOBBIX TEXHOJOTMYECKHX IPOLIECCOB IMPOU3BOJACTBA IMPOIYKIIHH

IINTaHUs.

1. Teopernueckas yacTb

1.1 Hesur0103a ¥ ee MPOU3BO/IHbIE
B rpynny numeBbXx J00aBOK UEJUIIOJO3HOW MPHUPOABI BXOISAT MPOAYKTHI
MEXaHUYECKONM M XMMHUYECKOW MOJIU(HUKAIMK U ACNOJUMEpPU3alUU HaTypaabHOU
nesmunono3sl.  [emmono3za mnpeacTaBisieT coO0OM JMHEHHBIM MOJUMEp, KOTOPBIN
MOCTPOEH U3 3BE€HbEB JI-TIIIOKO3bI, COETUHEHHBIX 1,4-B-TITMKO3UIHBIMU CBSI3SMHU.
Hannuue B-rmmko3uaHON CBSI3M NPUBOAMT HA YPOBHE BTOPUUHBIX M TPETUYHBIX
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
KHCJIOTOM TI0 aMOp(PHBIM yyacTkaM, HauboJsee JOCTYIHBIM JUIsl aTaKh peareéHTaMu, 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 oY. 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
BSI3KUX PacTBOPOB. BS3KOCTh pacTBOPOB 3THUX MPOU3BOAHBIX LIEJUIIOIO3bI, 3aBUCSIIAS
OT WX KOHIICHTpAaIlMd W TMPaKTHUeCKW He 3aBucsmas or 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
MOJIy4eH MCXOAHBIA PacTBOpP, UYTO OOYCJIOBIEHO OOpPaTUMOCTBIO Ipoliecca
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
MEPEXOAAT 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 CTaJiuI0 Teyieoopa3zoBanusi, B untepBasie 40—45 °C. IIpouecc oOpatuM, 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.
KapoOokcumeruinnemntoiosa (E466). PactBopsieTcss u B ropsiueid, 1 B XOJOJHOM
BOJIE C 00pa30BaHUEM PACTBOPOB PA3IMYHON BA3KOCTH, KOTOpask 3aBUCUT OT CTEIECHU
3aMEIEeHNs] THAPOKCUIIBHBIX TPYHI B MOJIEKYJIE IEJUTI0NI03bI. sl MUIeBbIX neneu
OOBIYHO MPUMEHAIOT KapOokcumeruinemntono3y (KML]) co crenenpio 3amereHus
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 MNPOUCXOAuT. Jlpyras oTiavuuTeNbHAs
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
MPOSIBJIICTCS. B TOBBIIICHUM BS3KOCTH HUX PAcTBOpa IO CPaBHEHUIO C BSI3KOCTHIO
PacTBOPOB HMHAMBUAYAIbHBIX 100aBOK.CTpOCHHE U TEXHOJIOTHYECKHE (PYHKIUU

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 [MaapokcunponuIIeITioI03a CH2CH(OH)CHs H 3arycTutenb, cTabu-
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
MOBBIIIICHUSI €€ PEAaKIMOHHOW CIMOCOOHOCTH, IIOCKOJIbKY IUIOTHas —yHaKOBKa
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.MoauduKarus 1eJUTI0I03bl AHATOTHYHO MOIU(HUKAIIMN KpaxMmalia IPUBOINAT 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,
CYCIICH3HMI M AMYJIbCUH, 00ECTIEUNBAIOT HEOOXOUMbIE KOHCUCTEHIIMIO M 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 puctmimpoBanHas 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 — nenoobpasyroiias crnocoOHOCTh, %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:

Ta6numa 6.3 - OCHOBHBIE Pe3yJIbTAaThl MCCICI0BAHUS

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 mogndukanuu nuieBbix 3pupoB HETI0I03bl BAM N3BECTHBI?
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 mnokazarenu 0€30MaCHOCTH XapaKTEPU3YIOT MUIIEBbIE 3(DUPHI
LEJLTI0I03bI ?

Mertoabl ucce10BaHus MUILEBBIX YPUPOB LEUTH0N03bl. J[aTh
XapaKTEPUCTHKY.

TexHonornyeckue 0COOEHHOCTH MPUMEHEHHS TMTUIIEBBIX A(DUPOB IEITIONO3bI.

4. 3aganue 1J151 CAMOCTOATEILHOM PadoOThI

[lo wHAMBUAYyaTbHOMY 3aJlaHUI0 TOJATOTOBUTH pedepaTbl W TPE3eHTAIUU

TBOPYECCKHX ITPOCKTOB.

e lcnonp3oBaHue >(PHUPOB LEUIIOI03bI B TNPOU3BOACTBE IPOAYKTOB

ITUTaHUA.

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

Hcnonb3oBanue 3(UpOB LEITI0N03bI B MIPOU3BOJICTBE MPOJYKTOB JIETCKOTO,

JTUETUIECKOTO, JIEYCOHO — MPOQUIAKTUIECKOTO MTUTAHUS

JlabopaTopnasi pabora Ne 7

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

TexHoJOrHUecKne 0CO0EHHOCTH INPUMCHCHU.

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 NPOIYKIIMU MUTAHUS C TUIIIEBBIMU
U OHOJIOTMYECKU aKTUBHBIMH JI00OaBKaMH, 3HAHUS HOBBIX TEXHOJOTHYECKUX
MPOIIECCOB TMPOU3BOJICTBA MPOIYKIIMU MUTAHUSA, YMEHHS BBIOMpPATh TEXHUUYECKHUE
CpPEACTBA U TEXHOJIOTHUHU C YYETOM 3KOJIOTHYECKHUX MOCTIEICTBUM UX TPUMECHEHUS .

B pe3ysabTaTe u3yuyeHUs TeMbI CTYA€HTHI 10JKHBI:

3HaTb: ocHOBHble HOpMaTHMBHO MpaBOBBIE aKThl HMCIOJIb30BAHMS MHUILEBBIX
100aBOK B IIPOU3BOJICTBE MPOYKTOB MUTaHus. [Ipuopurersl B cdepe Mpou3BOICTBA
MPOAYKIIUU IMATaHUA, OCHOBHBIE 3a1a4u B oOyactu oOecrieueHus
MPOIOBOJILCTBEHHON O€3011aCHOCTH CTPAHBI.

YMeThb NPUHATh KOHKPETHOE TEXHUUYECKOE PEIICHHE MpH pa3paboTKe HOBBIX
TEXHOJIOTUYECKUX TMPOIECCOB MPOU3BOJACTBA MPOAYKIMHM THUTaHUS, BbIOUPATH
TEXHUYECKUE CPEJCTBA M TEXHOJIOTUU C YUYETOM DKOJOTMYECKUX IMOCJICACTBUM HX
MIPUMEHCHUS, COCTaBISATh HAy4YHO OOOCHOBAaHHBIC PELUENTYPhl M TEXHOJOTHIO
MIPOU3BOJICTBA MTPOTYKTOB 0€30MaCHOTO U 3JJ0POBOTO MUTAHUS.

Baaaers MeTo1aMK aHAIM3a MPUOPUTETOB B chepe MPOU3BOJICTBA TIPOTYKITUH
MUTaHUs,  OOOCHOBBIBATh MPUHSITUE KOHKPETHOTO TEXHUYECKOTO PEUICHUS MpH
pa3paboTKe HOBBIX TEXHOJOTHMYECKUX TIPOIIECCOB TPOU3BOJACTBA IMPOMYKIIUU
MTATAHUS.

Mamepuanwt 011 pabomuwi:

Pazpabomannvie cmyoenmamu meopueckue npoeKmol, npe3eHmayui,
pegpepamul u cooouwenusn «Ucnonvzosanue nuuesvlx U 0U0J102UYECKU AKMUBHBIX
000a60K 6 npou3600cmee npooyKmoe NUMaHus1»

[lepedenn BOMPOCOB, KOTOPBIE BBIHOCSATCS ISl OOCYKIEHUS, OTIPEIEISAETCS

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,

67



OENKOBOT0, BHUTAMMHHOTO M JIpYTHX BHJOB OOMEHa BEIIECTB MNpPHU Pa3IHMYHBIX
(GYHKIIMOHATBHBIX ~ COCTOSHUSIX,  JUISI ~ HOpMaiM3alMdl  W/WIM  YJIy4IICHUs
(YHKIIMOHAJILHOTO COCTOSIHHMSI OPTaHOB M CUCTEM OpraHM3Ma YeJIOBEKa, B TOM YHCIIe
IIPOIYKTOB, OKa3bIBAOIINX oOLIeyKperustoniee, MSATKOE MOYETOHHOE,
TOHU3UPYIOLIEE, YCIOKAMBAIOIICE U HHBIE BUABl JCUCTBUA INPU 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 YaCTU OPraHOJENTUYECKUX, (PU3NKO-XUMUYECKHX,
MUKpPOOUOJIOTUYECKUX, PATUOJOTHUECKUX U APYTUX MOKa3aTelel MO JOMYyCTUMOMY
COJIEP)KAHUIO  XUMHUYECKUX, PATUOJOTMYECKHX, OHOJOTMYECKHX  OOBEKTOB,
3aIPEIICHHBIX KOMIIOHEHTOB U HUX COCJUHEHHUM, MHUKPOOPraHU3MOB U JPYIHUX
OMOJIOTMYECKUX areHTOB, MPEICTaBISIOUIMX OMACHOCTh ISl 370pPOBbsl yesloBeka. B
OMOJIOTUYECKH aKTHBHBIX J00aBKax K THUIIE pPErIaMeHTUPYETCs COIEp)KaHue

OCHOBHBIX HeﬁCTBYIOHIHX BCIICCTB.

TpedoBanus k ynakoske BAJl u nHpopmManun, HAHECEHHOH HA ITUKETKY

OOsi3aTenpHass MapKUpPOBKAa OMOJIOTMYECKH aKTUBHBIX J100aBoK (BAJI)

IIPOBOOUTCA B SKCIICPHUMCHTAJIBHOM PCIKHMC. BCé, YTO KacCacTCia SKCIICPUMCHTA, —

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
MUIIEBBIMU MPOYKTAMU WM JIEKAPCTBEHHBIMU CPEJICTBAMM.

TpeboBanust Kk  WHpOpMAIMM, HAHECEHHOM Ha  3TUKEeTKY  BAJl,

YCTAaHaBJIMBAKOTCA B COOTBCTCTBHU C ,Z[ﬁﬁCTBYIOHIPIMI/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]
OTEYECTBEHHOI0 Mpou3BoAcTBa u crpan 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;

® YCJIOBUS XpaHEHUS,

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

® MECTO HaXOXJEHHUsS, HAUMEHOBAHME U3roTOBUTENA (MpoAaBla) U  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.

Hcnonb30BaHKE TEPMUHA «IKOJTOTUYECKH YUCTHIA MPOIYKT» B HA3BAHUU U TIPU

HaHeceHnn wuHpopMmaruu Ha OSTUKETKYy BAJ[, a Takke WHCHOIb30BaHUE WHBIX

TEPMUHOB, HE HMEIOIIUX 3aKOHOJATEILHOTO U HAy4YHOro OOOCHOBAaHMS, HE

AOITyCKacTCH.
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TpeGoBanus k xpanenunro BAJ|

Opranuzanum, 3aHuMaronecs: xpanenuem bAJl, 10O KHBI ObITH OCHAIIECHBI B
3aBUCUMOCTH OT ACCOPTUMEHTA!

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

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

- CpeACTBaMM MEXaHU3alUU JJISI TOTPYy30YHO-PA3rpy30UHBIX padoT (mpu
HEOOXOJIUMOCTH);

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

TepMOMETPBI, TUTPOMETPHl WA IICUXPOMETPBl Pa3MELIAOTCAd BAAIU 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 MTOBEPKY B YCTAHOBJICHHBIE 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
€MHUI] XPAHEHHUS.

BAJl crmenyer XpaHUTh C Yy4€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
nosrydareneid bAJI. Takue BAJ] He noasiekaT XpaHEHUIO U PeATTM3ALUY, HAPABIISIOTCA
HAa DKCIIEPTU3Y.

TpedoBanus k TpancnopTupoBke bBA /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
CIIELMAIA3UPOBAHHBIM OXJIAKIAEMBIM WIM U30TEPMUYECKUM 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

NOKYMCHTHI, O(I)OPMJ'ICHHBIG B COOTBCTCTBHUH 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
(cennanbHbIE OTIEINBI, CEKIIMH, KHOCKH).

[Ipu pa3melieHnn ¥ yCTpOMCTBE MOMelleHuid aia peanusanuu BAJ[ cnenyer

PYKOBOJICTBOBAThCSl TPEOOBAHUSIMU JACUCTBYIOIIMX CAHUTAPHBIX MPABUI U JPYTUX

71



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
YIIaKOBKE.

MapKupOBOUYHBII SIPJIBIK KaXJOTO TapHOIO MeCTa C YyKa3aHHEM CpoKa
TOJHOCTH, BHJA NPOAYKIMH CIEAYET COXPaHATh JO OKOHYAHHsA peaau3anuu
IIPOAYKTA.

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 JTHKETKHM, a TakXKe B ciyyae, Korna uHpopmaiuss Ha 3THKETKE 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 CBHIPbSi M MHUIIEBBIX 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 cinydae OkOHYaHMs CpOKa ACHCTBUA PermcTpaliMOHHOrO yIOCTOBEPEHMS
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
00bEKTaM, NHUTHEBOM BOJIE M MHUTHEBOMY BOJOCHAOXKEHUIO, aTMOC(hHEpHOMY
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. HeobxomumMo u3y4uTh MOTPEOUTEITHCKYI0O 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 xpanenust 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, 2yonotrku, napadapManeBTUKU, UX ONPEACICHUE 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.®akropsl, hopMHUpYIOIITHE HETATUBHBIN 00pa3 B ucnosib3oBaHuu bA/l.

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

J100aBOK.
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JlabopaTopHnasi padora Ne 8

Tema 3ansaTuA: BiusiHue aHTHOKUCIUTEeH HA PU3UKO-XUMHYECKHE
MOKa3aTeJ Il PACTUTENbHBIX MaceJi U :xkupoB. [loka3aTesn 6e3o0macHOCTH.

MeTtoabl ucciieqoBanms. TexHoJ0rnyecKkue 0COOeHHOCTH MPUMEHEHUSI.

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 BUTAaMUHOB-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 4acThb

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
uHZUOUpOGanue PEAKUUN OKHUCICHUS THUIIEBBIX KOMIOHEHTOB. OKHCIeHHE
MIPOUCXOJINT O] BIUSHUEM KUCJIOPO/Ia, BO3/IyXa, CBETa, TEMIIEPATYPhI, TEXHUIECKUX
¢dakTopoB mpou3BoACTBA. OKHUCISIOTCA B TMEPBYID OYEpenb JHIHABI U HX
COEIMHEHHUSI, BUTAMUHBI, JPYrue OMOJOTUYECKHUE Ba)KHBIE BEIECTBA, YTO CHUIXKAET
MTUTIEBYIO IIEHHOCTH TPOIYKTA.

Koneunsie MPOTYKTHI OKHUCJICHUS OTPHULIATETHLHO BITUSIIOT Ha
OpTaHOJICTITUYECKAE CBOWCTBA W MOTYT OBITh TOKCHUYHBI JJII OpraHW3Ma YeJIOBEKa.
Tak, HampuMmep, OKHCJICHHE JMIHIHBIX KOMIIOHEHTOB MPHBOJUT K OOpa30BAHHIO
TUAPOTIEPEKUCEN, KOTOPbIE, OKHUCISICH, JAIOT TaKhe TOKCHUYHBIE COCIUHEHUs, Kak
aBJICTUBI, KETOHBI, CBOOOHBIC KHPHBIE KHUCIOTHI M MHOTOYHCIICHHBIC MPOTYKTHI
WX MOJUMEPHU3AIIUU.

JIist mpenoTBpalleHusl OKUCIUTENIbHON MOpPYH HCIOJIb3YIOT aHTUOKCHUIAHTHI
/AQ/, KOTOpBIE OENATCS Ha ABE TPYIIHI — IPUPOJTHBIE U CHHTETHYCCKHE.

K npupomaHpiM aHTHOKHCIUTENSIM OTHOCAT ToKodeposnbl /ButamuH E/,
aCKOpOMHOBYIO KUCIOTY /BuTaMuH C/, TepnieHsl, (p1aBOHbI, KAPOTUHOUBI.

K cuHTeTHYECKMM aHTHOKCHJAHTaM OTHOCAT OyTuiokcuanuzoin /BOA/,
oyrunokcurtonyon /BOT/, nmomemwmnramer /AI/, momumermncunokcan /IIMC/,
nunynud /J1/, mpousBoaHbIe PeHOa, CAHTOXUH, TUOYT, (DEHO3aH — KUCJI0Ta U JIp.

Jns numeBbix npoayktoB npumenstotcas BOA, BOT, JII', koTopsie sSBISIIOTCS
WHTHOWTOpaMU (PEHOJILHOTO THUIIA, T. €. TOPMO3ST MPOIECC OKUCICHHSI TOCPEICTBOM
B3aMMOJICUCTBHS C TICPEOKCHIHBIMU PaJUKaIaMH, JINOO BCTYIMAIOT B CHHTECTHYCCKOE
B3aUMOJICUCTBHUE C MPUPOIHBIMU aHTUOKCHUIAHTaMU WiH pochomunugamu.

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

1.2 XapakTrepucTuka ;KupoB
AKupbl - 3TO cioXHbIE 3(DUPBI TPEXATOMHOTO CHUPTA TIUIEPUHA U SKUPHBIX

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,
pa3NeNsoTCs Ha 2 TPYIIbI: HACBIIIIEHHBIE U HEHACKIIIEHHbIE (YTJIEBOJOPOIHAS 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
HEHACBIIIEHHBIX - 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 TEMIIepaTypy IUIaBIeHUSI 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
OKUcCIeHue.

B npouecce XxpaHeHus )KUPbI MOTYT MOJABEPTraThCs MPOrOPKAHUIO, BBI3BAHHOMY

ux okucinenuem. OKUCICHUE JKUPOB I[CﬁCTBI/ICM KHUCJIOPOJa BO3ayXa oe3 Y4acCTu:A
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(bepMEHTOB HAa3bIBAIOT aBMOOKUCIeHUueM (camookucienuem). Haumnaercs 3T0
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
MOBBINNIEHHON TemriepaType. CKOPOCTbh OKHCIICHHs BO3PACTAET C YBEIIMUYEHUEM YHnCia
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
HE3aMCHUMBIX TTOJMHEHACHIICHHBIX JKUPHBIX KHCIOT (JTMHOJEBOMW, JMHOJICHOBOM,
apaxu0HOBOM).

Pu3nKo-XMMHUYECKHE MoKa3zareau KUpPoB. JKupel Xxapaktepusyrorcs
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 aHAIHN3e (PU3UKO-XUMUYECKUX TTOKa3aTeliel 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
CBEXECTh U 10OPOKAUYE€CTBEHHOCTD JKUPa M OOraThIX JKUPOM MUILEBBIX TPOIYKTOB.

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 KUCTIOM 6 MOJEKYJle Hcupa
(3¢pupnozo uucna)

Uucno KUCIOTHBIX OCAJKOB B MOJIEKYJIC JKHpPa OMPENENIeTCs 3aByaIMpOBaHO Yepe3
"s¢pupHOE uMCTO". DPUPHBIM UYHCIOM HA3bIBACTCS KOJWYSCTBO MHILIATPAMMOB
TUAPOOKUCH  Kallus, HEOOXOAMMOE IS HEUTpaIM3allMk  SKUPHBIX  KHCIIOT,
0o0pa3yronmxcsi Mpyu OMBUICHUH 1T Kupa. DTO YUCIO OMNpEeNenseTcs Mo pa3HOCTH
MEXy "UMCIIOM OMBIIEHUS" )KUPA U €r0 «KUCIOTHBIM YHCIOM.

CrnenosarenbHo, paboTa 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 4YHCIO SBISETCA OJHUM U3 BaXKHEUMIIUX TIOKa3aTesed, XapaKTepU3yHOIIMX
KauecTBO kupa KucinoTHoe 4Kciio CBEXEro kupa oObIYHO He mnpesbimiaet 1,2-3,5. B
MPOIIECCE XPAHEHUS JXKHpPAa MPOUCXOAUT TUAPOJIHU3 TPUIIIMIEPUAOB M HAKOIUICHHE
CBOOOJHBIX JKUPHBIX KHUCIOT. I[lOBBIIIIEHHAsT KHUCIOTHOCTh >KHpa 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 mepeMemmuBaroT. Jlo6aBmsior 2 — 3 Karmm
¢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
CJIeyIOIIre BeIUYUHBI: ToBshkuid 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 pactBopstotr 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 0,5T pacTUTEIBLHOTO Macia (Toro ke,
uyto B om. 1), B apyryio ( koHTponbHas mpoba ) - 0,5 cm® Bomel M B KakIyro
100aBIAIOT U3 OropeTkr 1o 15 cM® 0,5H. cIMpTOBOro 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 100aBisAtOT 10 4 Karuu GeHoadTanenHa u COIEPKUMOE
ux TUTpUpYT 0,5H. pacTBOPOM COJITHOM KHUCIOTBHI JO HCUE3HOBEHHSI PO30BOTO
OKpalIMBaHMS.

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, H3PAaCXOJOBAaHHOW 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 -koappuruent nonpasku Ha TUTp 0,5H pacTBOpa COJNSTHONW KUCIOTHI;

C -HaBECKa XKupa, T.
ITocne omnpenenenust "KUCAOTHOrO uMclia® W '"duclia OMBUICHUS™ pacyuTanTe
"3¢hupHOE YUCIIO" U OMPENETUTE KOJTUYECTBO KUCIOTHBIX OCTATKOB (YCPEIHEHHOE) B
MOJIEKYJIE Kupa.

Onvim 4. Onpedenenue cymmapnoz0 KOaU4ecmea HEenpeoeIbHblX CéA3eil 6
HCUPHBIX KUCTIOMAX
OrnpenesneHue CTENEHW HEMPEACIbHOCTH KHUCJIOT, BXOJSAIIUX B COCTaB >KUpPa MOXKHO
MPOBECTH HEMOCPEACTBEHHO Ha TMpolde IKUpa METOAOM HOJOMETPUU WU
MepMaHraHatoMeTpuu. B ciydae HomoMeTpuu, METO/A Ha3bIBaeTcCs "ompenesieHueM
fiomHoro umcma". VOZHBIM UMCIOM Ha3bIBaeTCS KOJMYECTBO TIPAMMOB HOJa,
npopearuposasiiero co 100r xupa. Yem Oosbliie B )KUpe HEHACHIIIEHHBIX KUPHBIX
KHCJIOT, TEM BBIIIIEC HOIHOE YHUCIIO.
Onpenenenne MOJHOTO YKCIIa OCHOBAHO HA PEAKIUU MPUCOEIUHEHUS HOa 110 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 mpopearuposammii 1o OTQHIBTPOBBIBACTCS THOCYIH(HATOM HATPHSL.
Peaxkmuenbt. 1. PacTutenbHOe Macio ¢ J00aBICHUEM Pa3IMUYHbIX aHTHOKCHUIAHTOB
2. Ximopodopm
3. Yop, 0,1H. ciMpTOBOit pacTBOp
4. Tuocynwsdat Hatpus, 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 KaXKIyI0 T0OABIIAIOT U3 OIOpETKH 110 5 cM® xstopodopma.
[Tocne pacTBOpeHHsT HABECKM Macia B KOJIObI J00aBIsIOT MUmeTkoi (toyno!) mo 10
cm® 0,1H CIIMPTOBOrO pacTBOpa HOMA, 3aKPHIBAIOT MX HPOOKAMH, IIEPEMEIIMBAIOT
BCTPSXUBAHUEM M CTAaBAT B TEMHOE MECTO Ha 5 MUHYT.
[IpoOb1 TUTPYIOT mpu MOCTOsIHHOM B30anThiBanuu (0,1H. pacTBOpoM THOCYIb(daTa
HATPHUS [0 TOSBIEHHS CBETIIO-KENTOrO OKpalMBaHus. 3ateM n06apisior 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
TUTPOBAHHE KOHTPOJILHOMU MPOOKL, cM>;
A - o0bem THOCcylnb(aTa HATpUsA, W3PACXOJOBAHHOTO HA TUTPOBAHUE
ONBITHOM MPOOKI,CMS;
K - ko3p¢uument nompaBku Ha THTp 0,1 H pacTtBopa THOCYIb(aTa
HATpUS;
0,01269 - xonmuecTBO rpamMMoB ifoga, sksuBaneHTHoe 1 cm® 0,1 H.
pacTBopa THOCYJib(aTa HaTpuS;
100 - ko3 dumuent nepecyera Ha 100r; ¢ - HaBecKa Kupa, T.
HNonnoe umcno (X) mepecuuTaiiTe Ha KOJIMYECTBO JBOWHBIX CBSI3EH B MOJEKyIe
TPUTIIUIICPUIA.
Onvim 5. Onpeodenenue nepeKucHo20 4ucia
[lepexkucHoe YHCIO XapakTEPU3YET COAEP)KAaHUE B IKUPE MNEPBUUYHBIX

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

IlepekncHOE YMCIIO BBIpAXAKOT KOJIMYECTBOM TIPAaMMOB HOJA, BBIACICHHOIO U3
MOJUCTOTO KaJKs NepeKucsamu, coaepxamumucs B 100r xupa.

IIpyn B3aMMOACUCTBUM KHpa C BOJHBIM HACBIIIEHHBIM PACTBOPOM MOIUCTOTO
KaJgusi B KUCJIOM cCpele TMAPONEPEKUCH U MEPEKUCH BBIAENAIOT 07 B CBOOOJIHOE
COCTOsIHME, KOTOpbIii ortuTpoBbiBatoT 0,01 H. pacTBOopoM rumocyiabdura.B
IIPUCYTCTBUM Kpaxmaa.

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 pCaKIHIO C ﬁOIIHCTOBO,Z[OpOI[HOﬁ KHCJIOTOM MO

YPaBHEHUIO

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

|
O- OH

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

Peaxkmueot:

|

. Xmopodopwm;

2. IensHas yKCyCHasi KUCJIOTa,;
3. HachIeHHbId pacTBop KJ;
4

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

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 xoHmveckyto koji0y OTBEIIMBAIOT OKOJIO | T )KKpa, TBEPIbIi KUP PACIUIABIISIIOT 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 oauctoro kanus. Kondy
3aKpBIBAIOT MPUTEPTOM MPOOKOW, CMECh XOPOILIO IMepeMEemMnBaoT U B TeueHue 10
MUH BBIICPKHMBAIOT B TEMHOM MecTe. 3areM K cMmecd mpuiamBaor 100 cm®
JUCTHILIMPOBaHHOM Boasl M 1 cM31 %-HOro pacTBOpa Kpaxmaia; NepeMeIlMBalOT 1
tutpytoT 0,01 H. pacTBOpoM rumnocyibura 10 HCUE3HOBEHUS CHHEH OKpPAaCKHU.

[TapauiennbHO CTaBAT KOHTPOJIBHBIN OIBIT.

[lepexkncHOE YKCIIO BBIYUCISIOT 1O (OpMYyJI€:

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

rae V — xonmdectBo 0,01 H. pacTBOpa runocyibhuTa, H3pacxoJ0BaHHOTO HA

TUTPOBAHKE B OIBITE C HABECKOH, M,

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.
[lepexkncHOE YHMCIO MOMKHO BBIPA3UTh B MPOLEHTaX HOAa, MWUIMAKBUBAJIEHTAX
AKTUBHOTO KHCIIOpOJa, B MIUIWINTPAaX THUNOCYIb(pHUTa TOM WIM WHOU

HOPMAJIBHOCTH.
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IIo MEPCKUCHBIM YHCJIaM CYIsT O CTCIICHU OKHCJIUTEILHOU IMOpYH KUPOB N MACCJI.

Pesynbrath! oneIToB 3aHecuTe B Tabmiy 8.1

Ta6nuna 8.1 — Pe3ynbTarsl HcclieI0BaHUM

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 ¢pyHKIMY BBITIOJHSAIOT aHTUOKCHU/IAHTHI B MUIIEBBIX MPOTYKTaX?

Kaxk knmaccuumumpyroTcss aHTHOKCHIAHTHI?

KakoB Mexanu3M JIEHCTBHS aHTUOKCHUIAHTOB?

Kakue  ¢dusuko-xuMuyeckue  TOKa3aTeduM  KadecTBa  XapaKTEPU3YIOT
OKHUCJIUTEIIbHYIO TTOPYY KUPOB U Macen?

Kakne BuTaMuHbI- aHTHOKCHUIAHTHI BaM n3BeCTHBI?

Bnugaue — aHTHOKMCIWTENned — Ha  (PU3MKO-XMMHUYECKHE  IOKa3aTelH
PACTUTEIBHBIX MACEI U KUPOB.

IToka3aTrenun ©0€30maCHOCTH AHTHOKHUCIUTENIEH. MeToapl HCCIIea0BaHUS
AHTUOKHUCIHUTEICH.

TexHonornyeckne 0COOCHHOCTU MPUMEHEHHUS] aHTUOKUCITUTEIEH.

4. 3aiaHue 1J151 CAMOCTOSITEJIbHON PadoThI

[lo wHAMBUAyaNIbHOMY 3aJaHUIO TOJATOTOBUTH pedeparhl U NpPEe3eHTALUU

TBOPYCCKHUX IIPOCKTOB.
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e llcnonb30BaHWE AHTHOKUCIUTEIEH M aHTUOKCUIAAHTOB B IPOU3BOJICTBE
MPOJAYKTOB MUTAHMUS.
e HopmaTuBHO mnpaBoBbIe aKThl oOOecreueHuss  Oe30MaCHOCTH HOBBIX
BUJIOB TTUIIEBOU MPOAYKIINH.
3aoanus 014 OONOAHUMENbHO20 ODOHYCA NO 0AILHO - PEUMUH2060I cucmeme:
Hcnonb3oBaHWe AaHTUOKHUCIUTENIEH W aHTHUOKCHIAHTOB B IPOU3BOJCTBE

IMPOAYKTOB HACTCKOI'O, JTUCTHYCCKOTO, ae4eOHo — HpO(I)I/IJIaKTI/I‘{CCKOFO IIUTaHHUA

Pexomenayemasi IuTEpaTypPa M HHTEPHET - PeCypPChI:

OcHoBHasi iMTEpaTypa:

1. Ilo3uskoBckuii, B. M. IlumieBbie HHTpeIUEHTHI M OWOJIOTUYECKU AKTHUBHBIC
no6asku : yueOHuk / B.M. Ilo3usakosckuii, O.B. Uyrynosa, M.IO. TamoBa ; moj o6m.
pea. B.M. Ilo3nsikoBckoro. — MockBa : UHO®PA-M, 2023. — 143 c. + Jlom.
Marepuaibl [DneKTpoHHbIA pecypc]. — (Boiciiee oOpa3zoBanue: bakanaBpuar). —
DOI 10.12737/21014. - ISBN 978-5-16-018637-5. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/2031744 (nara ooparmienus: 04.08.2023). —

2. CmupnoBa, M. P. TlumeBbie u OMOJIOTMYECKH AKTHUBHBIC JOO0ABKH K IMHUIIE :
yueoHoe nocodue / Y. P. Cmupnoga, JI. I1. CatrokoBa, M. U. lllonunckas. — CaHKT-
[TerepOypr : Ksampo, 2021. — 112 c¢. — ISBN 978-5-906371-89-4. — Tekcr :
anekTponubiit // udposoit ob6pazoBatenbHblii pecypc [PR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/117648.html

JdonosHnTEeILHAA JIUTEPATYpa:

1. TexHonorus NpPOAYKIMU OOIICCTBEHHOTO MHUTaHUS . YYEOHUK JjIsi OakajaBpOB
HamnpasyieHus: moAroroBku 19.03.04 — «TexHosorus NmMpoayKIMU W OPraHU3ALMS
obmectBennoro nutanus» / M. H. Kytkuna, C. A. Enuceea, . B. Cumakoga, O. U.
WNpununa. — Cankr-IlerepOypr : Tpouukuii moct, 2022. — 674 ¢. — ISBN 978-5-
6044302-8-6. — Texcr : anexkTponnsiii // Ludposoii obpazoBarenbhbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111168.html

2. Xumusa 1BeTa, BKyca M apoMara MPOAYKTOB OOIIECTBEHHOTO MUTAHUSA:

CUHTETUYECKWE U HaTypajbHble TMHILIEBbIE J00aBKU : YyuebHOe mocobue /
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cocrautenn C. A. AnekcammbHa. — Camapa : CamapcKuil rocyJapCTBEHHBIH
texanueckuid yausepcuret, bC ACB, 2020. — 80 ¢. — TekcT : 3MeKTpOHHBIH //
OnekTpoHHO-OnOmoTeunass cucrema [PR BOOKS :  [caiit]. — URL:
https://www.iprbookshop.ru/111735.html (mara ob6pamenus: 13.10.2021). — Pexum
JI0CTYyMA: JUIsl aBTOPU3HP. MOJIb30BaTENIEH

3. Kopstukuna, C. 5. OyHKUMOHAIbHBIE MUILIEBBIE MHTPEIUEHTH U JOOABKHU IS
xJ1€000yn0ouHbIX 1 KoHauTepckux u3nenwii / C.5. Kopsukuna, T.B. Matseesa. - CII6
: TUOP/, 2013. - 528 c. - [Ipun.: c. 516-520. - bubnuorp.: c. 521-527.

4. TP TC 029/2012 TpeOoBanuss 0€30MaCHOCTH TMHUILNEBBIX J00ABOK,
apoOMaTU3aTOPOB M TEXHOJOTMYECKHX BCIIOMOTATENBHBIX CPEACTB [DIECKTPOHHBIN
pecypc]: — Pexum poctyna: [DIEKTpOHHBIA pecypc]: — Pexum pocryna:
http://www.consultant.ru/document/cons_doc LAW 133445/. — DbC «IPRbooks». —
OBbC «IPRbooks»

5. "MP 2.3.0279-22. 2.3. I'urueHa nutanug. PekoMeHAallMu MO OCYIIECTBICHUIO
MIPOU3BOJICTBEHHOTO KOHTPOJS 3a COOTBETCTBUEM M3TOTOBJIICHHOW MPOIYKIIUU
CTaHAapTaM, TEXHUYECKUM pPErIaMeHTaM U TEXHUYECKUM YCIOBUSIM. MeTonuyeckue
pekomenaanuu" [udposoit oOpazoBatensHbil pecypc IPR SMART : [cailT]. —
URL.: https://ppt.ru/docs/metodicheskiye-rekomendatsii/265271

8.2. ITlepeueHb y4eOHO-METOJAMYECKOTO OOECIICUCHHS CaMOCTOSTEIBHOW pPaOOThI
00y4YaroImMXCsl MO TUCIUILTMHE

1. Meroauueckue yka3aHUs MO BBIMOJTHEHHUIO JTA0OPATOPHBIX padOT MO JAUCIUILINHE
«ITumeBble ¥ OMOJIOTMYECKH AKTHUBHBIE TOOABKW» IO HAIMPABJICHUIO MOJATOTOBKU
19.03.04  TexHoiorus TPOAYKIIMM UM OpraHu3aius OOIIECTBEHHOIO MHUTaHMUsI,
HarmpaBieHHOCTh (mpoduias) TexHONOTHusT W OpraHU3alMs PECTOPAHHOTO JIefa.-
[Taturopck,2025.- — Ilaturopck.-88 c.

2.Meroandeckue yKazaHud Uil CTYJEHTOB IO OpPTraHU3allMi W IPOBEACHUIO
CaMOCTOSTENIbHON paboThl 10 auctuiinHe «[luieBpie 1 OMOTOTHYECKN aKTUBHBIC
no0aBKkW» Il CTYJCHTOB HampaBiieHuss mojarotopku 19.03.04 Texuomorus

MPOIYKIIMA U OpraHu3aIsi OOMECTBEHHOTO MUTAHWS, HAMPaBICHHOCTH (MPOQUIIH)
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TexHonorus u opraHuzanus pecropassoro aena.- [Iaruropcek,2025. — Ilsturopck —
33c.
HNuTepHeT-pecypesbl:

1. 3OBC «YHuBepcurerckas OMOJMOTEKa OHJIAWH» - MOCTYNl K MaTepuajiaM B

snekTporHoi dopme http://biblioclub.ru

2. MHWudopmanmonnas cucrema "EnnHoe OKHO jgocTyna K oOpa3oBaTelbHBIM

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

3. Karanor oOpa3oBaTenbHBIX  HMHTEPHET-PECYPCOB U IOJHOTEKCTOBOM
AIIEKTPOHHOM  y4eOHO-METOJINYECKOM OuOIMoTeKe nis MpPOPECCHOHAIBHOIO
oOpazoBanus. . — Pexxum noctyna:http://window.edu.ru/library/pdf2txt

4. DnexktpoHHas Oubmmoreka «Hayka u texuuka». — Pexum gocryna: http://n-

t.ru/ caiit Pociorpednanzopa P® — Pexxum focryma: http://rospotrebnadzor.ru
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MUWHUCTEPCTBO HAYKU 1 BBICIHEI'O OBPA3OBAHU A
POCCUNCKOU ®EJEPALINU
denepaibHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BhICIIET0 00pa30BaHuUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactutyT (pruman) CKOY

MeTtoauyeckue yKkasaHus
110 OPTaHM3AIMU 1 TIPOBEICHUIO CAMOCTOSATEILHON pabOThI
no qucrumuinHe «[lumessie 700aBKkH B OOIIECTBEHHOM MUTAHUM JJIS CTYICHTOB
HarpaBieHus: noarotoku 19.03.04 TexHonorus npoayKuuu U OpraHu3alus
OOIECTBEHHOTO TUTAHUS
HaIpaBJIeHHOCTH (Mpo¢Ib) TeXHOIOTHS ¥ OpraHU3alis PECTOPAHHOTO Jena

[Tsaturopck, 2025 1.
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COJIEP XAHUE
BBenenne 3

1. OGuras xapakTEepUCTHKA CAMOCTOSITEILHOU pabOThl CTYACHTA IPU U3YYCHUH O

T CHUTUTAHBI

2. IInan-rpaduK BBIOJIHEHUS CAMOCTOSITENIBHONU PaObOTHI 6
3. KoHTpoJibHBIE TOYKH U BUJIBI OTYETHOCTH 110 HUM 8
4. Mertoanueckue peKOMEHAALMH 110 U3YYEHUIO TEOPETUYECKOr0 MaTepuaia 9

5. Meronuueckue ykazaHusi (Mo BujaM paboT, MpeayCMOTpeHHbIX paboueit 20
MPOTPaMMOM TUCIIUTLTAHBI )

6. YueOHOo-MeTomMuecKoe U HH(HOPMAITMOHHOE 00eCTIeueHNEe JUCITUTITIHBI 33
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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, IIOJTOTOBKA K 3aHSTHSIM.

OOpazoBaTenbHas MporpaMMa akajgeMUIecKOoTo OakalaBpraTa OpUEeHTHPOBaHA
HA MOArOTOBKY PYKOBOJAMTeJNeH MNpeInpUATHA 00IeCTBEHHOI0 TMHUTAHUSA,
pabOTHUKOB 3aHATBIX HAyYHO-UCCIIeI0BATCIHLCKON U AHAITUTHYECKOMN
TesATeNbHOCThIO. [IporpaMMa roTOBHUT CHEIUAIKCTOB K TpodeccrHoHansHOi paboTe B
Ka4eCTBE PYKOBOJMTENISI B  PECTOPAHHOM  HHIYCTPUH H  TIPEANPHUATHAX
OOIIECTBEHHOTO THUTAHUS, TOPTOBBIX CETAX, PEATH3YIONINX TOTOBYIO KYJIHHAPHYIO
MPOAYKITMIO, WHCIICKIIMOHHBIX CIIY)K0aX IO KOHTPOJIIO KayecTBa U CepTUDUKALUH
MIPOJIOBOJILCTBEHHOT'O  CHIPhSl, B TMPOCKTHBIX W TOPrOBBIX OpPTaHU3AlMAX I10
peanu3aliiid TOPTOBO - TEXHOJOTHYECKOTO W XOJOIWIBLHOTO O0O0OpYIOBaHUS, B
MUIIEBBIX TEXHOJIOTHYECKHUX JIA0OPATOPUSIX, a TAKKE B KAUECTBE MEAArOTHYSCKUX M
aIMUHUCTPATUBHBIX PAOOTHMKOB B HAUYaJbHBIX M CpeaHenpodecCHOHaTbHBIX
y4COHBIX 3aBE/ICHHSIX.

1. Hemu m 3agauyd AUCHUILIHHBI «[IummeBrle 100aBKM B OOIIECCTBEHHOM
MMATAaHUW»  SIBJSICTCS MPUOOpETEHHWE CTYIASCHTAMHU TCOPETUYCCKUX 3HAHUH W
MPAKTUYECKUX HABBHIKOB YCTAaHABIMBATh W ONPENENSATh MPUOPUTETHI B cdepe
MIPOM3BOJCTBA TMPOAYKIIMM TUTaHUSA, OOOCHOBBIBATH NPHHATHE KOHKPETHOTO
TEXHUYCCKOTO pEIICHUs MPU pa3padOTKE HOBBIX TEXHOJOTHYECKUX IPOIIECCCOB
MPOU3BOJICTBA MPOIYKIIUU MTUTAHUS;, BRIOUPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTUU
C YYETOM 3KOJIOTHYECKHX ITOCIICICTBHIA UX IPHUMCHEHHUS.

Heapro aucmuminHbl «lInmesbie 100aBKU B OOIIECTBEHHOM ITUTAHHHNY SBJISCTCS
dbopmupoBaHue:
® 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 DKOJIOTHYECKUX
MIOCTICICTBUIA WX IPUMCHCHHS

® CMOCOOHOCTM Ha HAYYHOM OCHOBE OPraHU30BaTh MPOM3BOJCTBO MPOIYKITUU
3I0POBOTO MUTAHMS I PAa3IMIHON KATETOPUU TPaKIaH, OIICHUTH C OOJBIION
CTETICHBIO CaMOCTOSITEIbHOCTH PE3YJIbTAaThl CBOCH JACSITEILHOCTH, OBJIAJICTh
HaBBIKAMH CAMOCTOSITEITHHOU PaOOTHI.

3agauamMmu ocBoeHusi AucHUILIUHBI «[lumeBbie J00aBKH B OOIIECTBEHHOM
MMATaHUN» SBISIETCS (DOPMUPOBAHKE 3HAHWKM, YMEHHH W HABBIKOB IO CICAYIOIIAM
HaIpaBJICHUAM JCATCIBHOCTH:

e chopmupoBaTh IpodheccHoHaATBHYIO KYIbTYpY B cepe MUTaHus, Mo KOTOPOit
MMOHUMAETCSI CITOCOOHOCTh MCTOJB30BaTh B MPOGECCHOHATBHOU AeATEILHOCTH
MOJTyYCHHBIC 3HAHUS HAyKH O MHUTAHWW, 3HAYCHUW HA3HAYCHHS THUIIEBBIX H
OMOJIOTUYECKU aKTUBHBIX JT00ABOK I OPraHU3Ma, COBPEMEHHBIE TOJIXO0JIbI K
OpraHU3aIMH MMPOU3BOCTBA IPOIYKTOB TUTAHUS;

® JaTh CTYJCHTAMHU TEOPETHUUECKUE 3HAHUS, CPOPMUPOBATH YMEHHUS U HABBIKHU B
o0JacTH TMPOM3BOJCTBA M OIEHKM KauyecTBa MPOIYKTOB TMHTAHUS C
HCITOJTIH30BAaHUEM IUIIEBBIX T0OABOK M OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

® OBJAJCTh 3HAHUSMU M MPAKTUUYECKHUMH HaBBIKAMU B cdepe MPOU3BOJICTBA
MPOYKIIUA TUTaHUs, OOOCHOBBIBATH MPUHSATHE KOHKPETHOTO TEXHUYECKOTO
pEIIeHUS MpU pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX MPOIIECCOB ITPOU3BOICTBA
MPOIYKIIUA TUTAHUS; BBIOMpATh TEXHUYECKHUE CPEJCTBA M TEXHOJOTHUU C
YYE€TOM IKOJOTUIECKUX TOCIEACTBUN UX PUMEHECHUS

e (QopmupoBaTh CHOCOOHOCTH K CaMOOpraHU3alMd W CcaMooOpa3OBaHUIO,
OBJIAJICTh HEOOXOAWMMBIMH pa3JiellaMd TEXHUKA W TEXHOJOTHUU TPOMYKIIHH
MATaHUsA, HEOOXOAUMBIMH I pEIICHUS HAayYHO-UCCIEAOBATEIbCKUX H

HAay4YHO- IIPOU3BOJACTBCHHLIX 3a1a4 B obOnacTu IMPpONU3BOACTBA.
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1. O0masi XxapaKTepucTHKA CAMOCTOATEIbHOI PadoThI CTYACHTA NIPH U3yYeHUHU
aucuuinHbl «I[lumeBpie 7100aBKU B 0011eCTBEHHOM NMUTAHUN»

CamoctostensHass pabora crygeHta (CPC) Hapsny ¢ ayauTopHOU
mpescTaBiIsieT ogHy U3 (opM ydeOHOro mpolecca M SBISETCS CYIIECTBEHHOM ero
yacTtbto. CPC — 310 mnanupyemas paboTa CTy/IE€HTOB, BBIINOJHIEMAsl MO 3aJlaHUIO U
OpU METOJUYECKOM PYKOBOJICTBE IpENoAaBarelisi, HO 0€3 €ro HernocpeACTBEHHOIO
Y4acCTHS.

[Ton camocTosTensHOW pabOTOMl CTYIEHTOB MOHMMAETCA IUIAaHUpyeMas
yueOHasi, yueOHO-UCCIeI0BATENbCKasl, a TaKKe HayYHO-HCCIIEoBaTeNbCcKas padbora
CTYIACHTOB, KOTOpas BBINOJHIECTCA BO BHEAYJUTOPHOE BpEMsS IO HMHHUIIMATHUBE
CTYACHTAa WIX MO 33/IaHHI0 U IIPU METOJUYECKOM PYKOBOJICTBE INPENOJaBaTes, HO
0€e3 ero HEMmOCPEJACTBEHHOI'O YYacCTHsl.

B xone camoctosiTenbHON pabOTHl CTYAEHTOB IMPH H3YyYEHUH JAMCLUILIMHBI
«IIumeBpie  100aBKM B  OOLIECTBEHHOM NUTaHUM» NPUOOPECTH IEpPEUYEHb
IJIAHUPYEMBIX PE3yIbTaTOB OOY4YEHUS MO JUCUUIUIMHE (MOAYJI0), COOTHECEHHBIX C

MJIAHUPYEMBIMU Pe3yJIbTaTaMi OCBOEHUSI 00pa30BaTEIbHON MPOTPaMMBbI

Konx, dopmymupoBka KOMIETEHIINH Kopx, dopmynupoBka HHAMKAaTOpA [Inanupyemsle pe3yabTaThl

06y‘-IeHI/I$[ 110 JUCHUIIIINHE
(MonyIt0), XapakTepu3yromme
3Tansl HOPMUPOBAHUS
KOMHCTGHHI/If/'I, WHAWKATOPOB

I1K-4. Cnocob6en omnpenensats | U-1nk-4 AHamusupyeT CBOMcTBa, | JleMOHCTpUpYeT — OTJIMYHBIE

W aHaJIW3UpPOBaTh CBOKMCTBA | (YHKIIUH, KJIACCU(UKALIHTO U | 3HAHHS u YMEHHUS
CBIpBsi, TONy(PaOpPHKATOB ¥ | 3HAYCHHE CBHIPHEBHIX KOMIIOHEHTOB, | aHATU3UPOBATH CBOWCTBA,
MIPOJIOBOJILCTBEHHBIX TOBApPOB, | UX WU3MCHEHUS npH | GYHKIMH, KIACCU(DUKAINIO W
BIUSIIONIUE HA ONTHMM3AIMIO | TEXHOJIOTHYECKON o0paboTke, | 3HaUECHUE CBIPBEBBIX
TEXHOJIOTHYECKOT0 TPOIlecca, | OCHOBHBIC HaIPaBJICHUS WX | KOMIIOHEHTOB, WX H3MCHCHHS
KauecTBO M  0€30MacHOCTh | UCTIONB30BaHUSl TPU TPOM3BOACTBE | MPHU TEXHOJIOTHYECKON
TOTOBOM MIPOYKITUH, | THIIEBBIX MIPOYKTOB utst | oOpaboTke, OCHOBHBIC
3¢ (HEeKTUBHOCTh u | obecrieueHus MOJIy4EHUs | HAllPaBJICHHUS ux
HaJEeKHOCTb MIPOIIECCOB | 0€30MacCHOM TMPOIYKIIMK BBICOKOTO | MCIIOTH30BAHUS pu
MIPOM3BOJICTBA KauyecTBa. TIPOU3BOJICTBE MUIIEBHIX
MPOAYKTOB JIJIsi 00eCTeueHus
MIOJIy4EHUs 6e3o0macHoi
MIPOTYKITUH BBICOKOT'O

KauecTBa
U-2nk4  Opranusyer BbIOOD, | CriocobeH MPUMEHSTH
NPUMEHSIET METOAbl M CPEICTBA | METOJBI u CpelCcTBa

W3MEPEHUM, UCTIBITAHUM Y KOHTPOJIS | UBMEPEHUW, HUCIBITAHUN U
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TSt MCCIIEIOBAHUS Ka4ecTBa,
0€30MacHOCTH ChIpbl M T'OTOBOM

MIPOIYKIIUH

KOHTPOJISL TSI HUCCIICIOBAHMS
KauecTBa, 0e30macHOCTH
CBIPbSI K TOTOBOM MTPOAYKIIUH

NI-3nk-4 Pa3zpabareiBaer | CriocoOeH B MOJHOM O0BeMe
MEPOIPUATHS 11O pa3pabaTbiBaTh MEPONPUSATHS
COBEPILEHCTBOBAHUIO CHUCTEMBI | IO COBEPILIEHCTBOBAHUIO
KOHTPOJISI KauecTBa M ONTHUMH3ALUH | CUCTEMbl KOHTPOJII KayecTBa
TEXHOJIOTMYECKUX IIPOLIECCOB | U ONTUMU3ALNHI
IIPOM3BOJICTBA IPOAYKTOB MUTAHUSA | TEXHOJIOTMUYECKUX
IIPOLIECCOB MIPOU3BOJCTBA
MPOJTYKTOB MUTAHUS
IIK-5. Cnocoben mnpumensarts | MJI-1nks OcymecTtBisieT KoHTpousib | JleMoHCTpupyer BBICOKHU I
CHEeLMAIM3UPOBAHHbIE U | KauecTBa, OE€30IaCHOCTH ChIpbS U | ypOBEHb M 3HaHUH U
npodeccuoHanbHble 3HAHUS, B | TOTOBOU MPOYKLIUH C | CHOCOOHOCTh ~ OCYILECTBISITh
TOM YHUCJIE UHHOBAIIMOHHBIE, B | HCIIOJIb30BAHUEM HOPMAaTUBHOM | KOHTPOJIb KayecTBa,
o0nactu TEXHOJIOTMH | JOKYMEHTAIUH, OCHOBHBIX U | 6€30MacHOCTH  CBIpbS U
IIPOU3BOJICTBA IPOJYKTOB | MPUKJIAJHBIX METOJIOB | TOTOBOM MPOIYKIINH c
MUTaHUS, ONpEeNENATh | UCCIECOBAaHUN UCIIOJIb30BAaHUEM
HaIpaBJICHUS pa3BUTHSA HOPMaTHUBHOM JIOKyMEHTalUH,
TEXHOJIOTHHU MUIIEBbIX OCHOBHBIX U  TPHUKIATHBIX
IIPOU3BO/ICTB, HOBBILICHUS METO/I0B
KauecTBa U  0€30MacHOCTH U CCIIEI0BAHUI
FOTOBOM IIPOTYKIIMU
W/1-2nk-s Opranu3oBbIBaeT | JIeMOHCTpUPYET  OTJIMYHBIE
TE€XHOJIOTHYECKUM IpOLEeCC | 3HaHUS U COCOOHOCTh
MPOU3BOJCTBA MPOAYKTOB IHUTAHUS | OPraHU30BBIBATh
MaccoBOI'0 U3TOTOBJICHUS U | TEXHOJOTMYECKUH  Ipolecc
CIELUATIM3UPOBAHHBIX MULIEBBIX | IPOU3BOACTBA MIPOJIYKTOB
MPOJIYKTOB C IPUMEHEHUEM | MUTaHUs MaccoBOI'0
COBPEMEHHOI0  TEXHOJIOTMYECKOTO | U3TOTOBJICHMUS u
000py/s0BaHus, TPaJAWLMUOHHBIX | | CHIELHATU3UPOBAHHBIX
HOBBIX BUJIOB ChIPbS IUIIEBBIX  NPOAYKTOB  C
MIPUMEHEHUEM COBPEMEHHOIO
TE€XHOJIOTHYECKOTO
o0opymoBaHus,
TPAAWIIMOHHBIX W  HOBBIX
BHJIOB CHIPbs
JlemoHCcTpUpyeT BBICOKHUI
NJ-3nk-s BeiBuser oOBEKTHI ISl | ypOBEHh W CHOCOOHOCTH
VAYUYIICHUS] TEXHOJIOTMH THIIEBBIX | BBIIBISATH  OOBEKTHI  JJIst
IIPOU3BOJICTB c YUETOM | YIy4qIlIeHUs TEXHOJIOTUU
IIPOrPECCUBHBIX METOJIOB | MUIIEBBIX  IPOU3BOJACTB  C
AKCILTyaTaluu o0opynoBaHus, | y4eTOM MIPOrPECCUBHBIX
MPUHIUIIOB YIPaBJICHUSI KaYECTBOM, | METOJOB JKCILTyaTaluu
0€301acHOCThIO U | 000pyAOBaHUsA, MPHUHIIUIIOB
IIPOCJIEKNBAEMOCTBIO ITPOU3BOJICTBA, | YIIPABJICHHUS KaueCTBOM,
OCHOB (pM3HMOJIOTUM THUIIECBAPCHUS U | 0€30MaCHOCTHIO u
oOMEHa BEUIECTB, COBPEMEHHBIX | MPOCIECKUBACMOCTHIO
KOHLIETIIINM MUTAHUS MIPOU3BOJICTBA, OCHOB 0OMEHa
BELIECTB, COBPEMEHHBIX
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‘ ‘ KOHIIEIIIAI MUTaHUS

2. Ilnan-rpauk BHINOJTHEHHUS CAMOCTOATEILHOM PadoThI
Ha mnepBom »Tame HEOOXOAMMO O3HAKOMHUTHCA C pabouell MmporpamMmon
JUCLUIUIMHBI, B KOTOPOW PACCMOTPEHO COAEPKAHUE TEM AUCIUIUIMHBI JIEKIIAOHHOTO
Kypca, B3aUMOCBA3b TEM JIEKUUH C IPAKTUYECKUMM 3aHATUSMH, TEMBl U BUIBI
camMocTOsITeNNbHOM  pabothl. [lo KakgoMy BHAY CaMOCTOATEIBHOW pabOThI

IPeIyCMOTPEHBI onpeeéHHbIe (POPMBI OTYETHOCTH.

TexHosI0rM4YecKasi KapTa cCaMOCTOSITe/IbHOI Pad0ThI CTy/ICHTA

Kozt CpenctBa U TEXHOJIOTUU OLICHKU
peanu3yeMbIx
N Bun nesitensHOCTH CTYIEHTOB
KOMIICTCHIIMH,
MHAUKATOPa(OB)
V-1 AA-2rikc4 [ToaroroBka kK 1a00PAaTOPHBIM 3aHATUSM CobecenoBanue
W -Lines, L2, 3amuTa 1a60pPaTOPHEIX paboT
NJ-3nks
W-Lrik- U1-2n1kc-4 IToaroroBka K JIEKIIMOHHBIM 3aHATUSIM CobecenoBanue
WA-1nk-s, UA-2mcs,
MA-3nk-5
N-1nk-a U1-20x4 Brmmonnenue WHIMBUIYaJIbHOTO Co0OecenoBanue
W-Lrics, M1-2nks, TBOPYECKOTO  3aJaHus 10  3aJaHHOU
W-3nx-s
TEMaTHKe
Ul-1nkca M-2mca | CaMOCTOSITENIBHOE M3YUCHUE JIMTEPATYPhl U Co0GecenoBanue
gﬁémﬂ WJ-2nkes, WuTepHeT — nctoyHuKoB 1o Temam Ne | - 8
~9I1K-5

@opMUPOBAHUE KOMIIETEHIIMN U UX YaCTEH CICAYIOINMH TEXHOJOTHUSIMH:

CaMocTosTeIbHOE HN3Y4YCHHUC JIMTCpAaTypbl B TCUCHHUEC CEMCECTpa, IIOATOTOBKA
IIMCBMCHHOI'O OTYCTa IIO J'Ia60paT0pHBIM pa60TaM, CaMOCTOATCIIbHAA IIO0ATOTOBKA

TBOPYECKOTO MPOEKTA.
4 cemecTp:
1. CamocTosTenbHOE H3YUYCHHUE TUTEPATYPHI B TEUEHUE cCeMecTpa 1mo Temam 1-9.

Ilenu u 3agauM — MOATOTOBKA K coOeceqoBaHUI0, cOOp U odopMiieHHE MaTepuasa

AJIA BBIITOJIHCHWA TBOPUYCCKOI'O IIPOCKTA.

2. [ToaroroBka MICHMEHHOTO OTYETA MO JaOOPATOPHBIM paboTaM.
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[lenu u 3a7aun — MOATOTOBKA K JIaOOPATOPHBIM padOTaM: HAMKMCAHUE MUCEMEHHOTO
OTYeTa, IOATOTOBKA YCTHOIO JOKJIAJa, 3aKPEIUICHUE TEOPETUYECKOIO0 MaTepraia Io

TeMaM IOCPEICTBOM COOECEI0BAHUS.
3. IloaroToBka TBOPYECKOTO MPOEKTA.

HCJ’II/I H 3aJa41 — IIOATOTOBKA K HAYYHO — HCCHeﬂOBaTeHLCKOﬁ pa60Te 110
HAIIPAaBJICHUIKO HAYYHOI'O 000CHOBaAHHMS IMpOU3BOACTBA IIPOAYKTOB IIMTAHHA:
HallMCaHUC IMMCbMCHHOI'O OT4YCTA, IIOATOTOBKA YCTHOTO JOOKJIadd, IIOATOTOBKA
IIpC3CHTAll1 CO6paHHOFO Martcpualia. 3aerHJICHI/I€ TCOPCTUYUCCKOI'O MaTCpuajia IIO

TEMaM IMOCPEACTBOM CO6€C€I[OBaHI/ISI.

[IpomesxyTouHas arrectauus B popme 3auera
3. MeToau4yeckue peKOMEeHIAIMH 110 N3YYEeHUI0 TeOPeTHYECKOr0 MaTepuaJia
Jlis  yCTHemHOro OCBOCHHS JTUCHUIUIMHBI, HEOOXOIUMO CaMOCTOSTEIHHO

ACTAJIbHO M3Y4YUTb IIPCACTABJIICHHBIC TCMBI II0 PCKOMCHAYCMBIM HMCTOYHHKAM

uHbopmanuu:
Ne Bunel camoctosiTenbHON paboTh PexomenayeMble HCTOUHUKHN
/i uHpopmanuu (Ne nCcTOYHMKA)
Ocuo | Jlomo | Meron | Hate
BHasl | JIHUTE | UYecKa | pHeT-
JTHHAS s pecyp
Chl
1 | CamocTosTensHOE N3yYSHHE JIUTEPATYPHI IO TeMaM -8 1 1-5 1-2 1-5
2 | IloaroroBka K 1abopaTopHbIM 3aHsATHSIM Nel-8 1 1-5 1-2 1-5

Bonpocwt ona covecedosanus

ba3oBblii ypoBeHb

4 cemecTp:
ba3oBblii ypoBeHb

Tema 1. Knaccupukanus numesbix J00aBok. HopmaruBHas 6a3a B obuactu
NMpUMeHEeHHUsI MUIIEBBIX 100aBOK.

1. IlnmeBnie no6aBku. OOIME CBEIECHUS

2. Knaccudukamus numieBbix 100aBOK

3. T'mruenundveckas peraaMeHTaIrs MUIIEBBIX T0OABOK B MIPOTYKTAX

4

IIUTaHUA.
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[Ipouenypa yctaHoBIeHUS! 6€30MACHOCTH MUIIEBBIX 100aBOK.

6. OOmue moaxo/Ibl K T000py ¥ MPUMEHEHHIO TTUIIEBBIX J00aBOK.

7. TpeGoBanusi 0O€30MAaCHOCTH K TIHIIEBBIM J00OaBKaM, apoMaTU3aTopam,
TEXHOJIOTHYECKIUM BCIIOMOTATEIBHBIM CPEJCTBAM, a TaKXKe K UX MPUMEHCHUIO
IIpU TTPOU3BOJICTBE MPOIYKIIUU OOIIECTBEHHOTO TUTAHMUS.

8. Crpykrypa Can oO1ue nojioxkeHue U 00J1acTh MPUMEHEHUS.

9. OCHOBHBIE TIOJIOKCHHSI THUTHCHHYECKHUX TPeOOBaHMA 10 MPUMEHCHHUIO
MUIIEBBIX JOOABOK.

10. TexHuueckuii perIaMeHT Tamoxxennoro corza TP TC 021/2011 "O

0€30IMacHOCTH MUIIEBOM MPOTYKIINU" .

Tema 2. BemecrBa, yjay4iiammue HBeT MPOAYKTOB.

1.

O N o o

Kakue ruruennyeckue TpeOOBaHUs 10 MPUMEHEHUIO MUIEBBIX KpaCUTENEH,
pernameHTupytorces aectByromumu CanlInH.

Kakue BeniecTtBa He OTHOCAT K MUIIEBBIM KPACUTENSIM.

B kakux ciydasix KpacUTeJIM MOTYT ObITh UCTIOJIb30BAHBI HE TT0 HA3HAUYCHMUIO.
Kpacurenu HaTypanbHble U HICKYCCTBEHHBIE, TEXHOJIOTMYECKUE CBOWCTBA,
npuMepsl, 6e3onacHocTh Kinaccudukanmsi nuieBbIx KpacuTesnen.
Knaccudukanys nuimeBbx KpacUTENEH.

HarypanbHble 1 UAEHTUYHBIE HATYPAIbHBIM KPAaCUTEIH.

TexHoorn4eckre 0COOEHHOCTH UCIIOIB30BaHUs KpacuTeeH.
TexHonornyeckue OCOOCHHOCTH HMCIOJIB30BAaHUS B MPOW3BOJICTBE MPOIYKTOB
MUTaHMUS.

HarypanbHble 1 WIEHTUYHBIE HATYPAJIbHBIM KpacuTeNU. TeXHOIOTrnYeCKue

0COOEHHOCTH MCIOJIb30BAHUS.

10.[IBeTOKOPPEKTUPYIOIINE U OTOEIMBAIOIINE MaTEPUATIBI.

11. TexHonornueckue 0COOCHHOCTH MCIIOJIb30BAHMS KPACUTEIICH B IIPOU3BOICTBE

IMPOAYKTOB JICTCKOI'O ITUTAHUA.

12.Ucnonb3oBanue cTabuiin3aTopoB (PUKCaTOPOB) OKPACKH B IIPOU3BOJICTBE

IIPOAYKTOB ITUTAHMUS.
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13.B 4yem CyIHOCTh MOTEMHEHUS] OYHMILEHHBIX OBOIIECH M IMJIOJOB MPU XPaHECHUH
MX B OYMLIEHHOM COCTOSTHUU?

14.KakoBbI c10cOOBI 3aIIUTHl OUUIIEHHBIX OBOILIEH U TUIOA0B OT TOTEMHEHUsA?

15.Kakue BaM U3BECTHBI LIBETOPETYJIUPYIOIIHE BEIIECTBA?

16.00bscHUTE CYIIHOCTh METO/JA ONPEICICHUS OCTaTOYHOIO COJAEPKAHMS
CEpHUCTOrO aHTUIPUA.

17.Ilpumenenue orOenuBaTeneil B IpOU3BOICTBE MPOAYKTOB IUTAHHUS.

Tema 3. BemecTtBa, n3MeHsIlONHE CTPYKTYPY M (PU3MKO-XHMHUYECKHE CBOHCTBA
NHUIIEeBbIX MPOAYKTOB.

1. Ilepeunciure rpynmsl BEMIECTB, PETYIUPYIOIINE KOHCUCTEHIIMIO TIPOYKTOB.

2. BemecTBa U3MEHSIOUINE CTPYKTYPY U (PU3NKO- XUMUYECKUE CBOMCTBA
MULIEBBIX MPOJYKTOB:

3. 3arycTturenu, TEXHOJIOTHYEeCKHE 0COOEHHOCTH UCMOIb30BaHUS BEIIECTB

4. T'eneoOpazoBaTenn, TEXHOJIOTUYECKHNE OCOOCHHOCTH UCIIOJIb30BAHMS BEILIECTB

5. MoauduuupoBaHHbIe KpaXMaJibl, TEXHOJIOTHYECKHE OCOOCHHOCTU
UCII0JIb30BAHUS BEILIECTB

6. IlexTHHBI, TEXHOIOTHYECKHE OCOOCHHOCTH MCTIOh30BAHMSI BEIIECTB

7. Tlonucaxapuabl MOPCKUX PACTEHUN, TEXHOJIOTUYECKUE OCOOCHHOCTH
UCII0JIb30BAHUS BEILIECTB.

8. OcHoOBHBIE TEXHOJOTHYECKHE (DYHKIIUH 3aTyCTUTEINEH, reeo0pa3oBaTenei.
TEXHOJIOTMYECKHE OCOOCHHOCTH MCTIOIb30BaHUsI BEIIECTB.

9. IlpuMeHeHue 3arycTUTeNeH U reeodpa3oBaTesiei B MUILEBBIX TEXHOIOTUSX.

10.TexHoMornueckue 0COOCHHOCTH UCITOJIB30BAHUS BEIISCTB, HM3MCHSIIOIINX
CTPYKTYpPY U (PU3UKO-XUMHUUECKHE CBOMCTBA IMUIIEBBIX IPOAYKTOB B
IPOU3BOJICTBE MPOAYKTOB MUTAHUS.

11.Vcnionp30BaHre MEKTHHOB KaK MUIIEBHIX T0OABOK.

12.XapakTepucTika NeKTHHCOAEPKAIIETO PACTUTEIHLHOTO ChIPbS.

13.du3uKo-XxuMU4ECKHE CBOMCTBA IEKTUHOBBIX BEIIECTB U UX MCIOIb30BAaHUE B
Ipoliecce MpOU3BOACTBA

Tema 4. BemecTBa, BAMSIONIHE HA BKYC M apOMAT NUIIEBBIX MPOAYKTOB.
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© 0o N o

JlaTh XapakTEpUCTHKY BEILIECTB, BIUSIOIIMX HAa BKYC M apomaT MHUIIEBBIX
ITPOJTYKTOB.

ApomaTu3zatopsbl, 3QUpHbIE Macia U SKCTPAKTHI.

JlaThb XapakTepUCTUKY YCWIMTEIECW BKyca W apomara. lcnonb3oBaHue B
IPOU3BOJICTBE MPOTYKTOB MUTAHUS.

B dem 3aknroyaercs NpakTUYECKOE 3HAYEHUE MUILIEBBIX apOMaTU3aTOPOB?

B kakux cimydasx He OOIyCKaeTcs MPUMEHEHUE apOMaTU3aTOPOB B IMHILEBBIX
npoyKTax?

Kaxkue TpeOoBaHUs MPEABIBISAIOTCS K NUIIEBBIM apoMaTU3aTopam?

Kak knaccudunmpyrorcs apomaTiu3aTopbl?

KakoBbl OCHOBHBIE ITyTH MOJIYYEHHUS MUIIEBBIX ApOMATU3ATOPOB?

Kak ocymectiisiercst BBIOOp apoMaTu3aToOpoB AJI UCHOJIB30BAHMS B MUILEBBIX

npoyKTax?

10.Kak XxpaHAT ¥ TPaHCHOPTUPYIOT MHUILEBbIE APOMATU3ATOPHI?

11.Ilo xakuM TMOKa3aTessiM MPOBOJUTCS OIEHKAa KadyecTBa U 0€30MacHOCTH

MUIIEBLIX apOMATU3aTOPOB?

Tema 5. BemecTBa, cnnoco0cTByOIIMEe YBEJIUYEHUI0 CPOKOB F'OIHOCTH MUIEBbIX

NMPOAYKTOB.

1.

Knaccudukanus crnagkux BeIIecTB. Hcnonb3oBaHne B NIPOU3BOACTBE
MPOAYKTOB MUTAHUS.

XapakTepuCTUKa BEIIECTB, BIUSIOIINX HA BKYC IMUIIEBBIX MPOIYKTOB.
[IpupoHbIEe MOCIACTUTENIN U CaXapUCThIE KPaXMallOMPOAYKTHI.
NuTencuBHbie noacnactuTenu. Mcnosib30BaHWE B MPOU3BOJCTBE MPOAYKTOB
MIUTAHUS.

Caxapo3amenurend. Vcnosib30BaHue B IPOU3BOACTBE NPOTYKTOB MUTAHUS.
[IpumMeHeHne TMOJCIAIMBAOIIAX BEWIECTB B MPOU3BOACTBE  MUILEBBIX
MPOAYKTOB.

TexHonornyeckrue 0COOEHHOCTH MCIOJIb30BAHUS MOJICIAIIMBAIOLIUX BEILIECTB

B IIPOU3BOACTBC IMPOJAYKTOB ITUTAHUA
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Tema 6. BemecTBa, yckopsiiomue u 00jer4amniue BeJleHHe TEXHOJOTMYeCKHX

NPOLECCOB.

1. [umeBble 100aBKH, 3aMEMISAIONIME MUKPOOHYIO M OKHCIUTEIBHYIO MOpYY
MUILIEBOTO CHIPbSI U TOTOBOM MPOTYKIIUH.

2. KoHcepBaHTBI, TEXHOJOTUYECKUE OCOOCHHOCTU MCIOJIb30BaHUS, 00ecrieueHue
0€30MacHOCTH MPU MPOU3BOJICTE MPOTYKTOB MUTAHUS.

3. TlumeBbie aHTUOKUCITUTEIN TEXHOJIOTHYECKHE OCOOCHHOCTH HCIOJIb30BaHUS,
oOecrieueHre 6€30MaCHOCTH MPHU MPOU3BOJICTE MPOTYKTOB MUTAHUA.

4. TexHOJIOTHYECKUE OCOOCHHOCTHU MPUMEHEHUS KOHCEPBAHTOB u
AHTUOKUCIIUTENICH B TPOU3BOJICTBE MPOTYKTOB MUTAHUS.

5. AHTHOKHMCIHUTENW ¥ 3allUTHBIE Ta3bl, TEXHOJOTUYECKHE OCOOCHHOCTH
HCIIOJIb30BaHUS.

6. YmnoTHUTENH, TEXHOJIOTUYECKUE OCOOCHHOCTH UCIIOJIb30BaHUSI.

7. BnaroynepxuBaroiue areHTHI, TE€XHOJIOTUYECKUE 0COOEHHOCTH
HCIIOJIb30BaHUS.

8. AHTHCIIEKUBAIOIINE areHThI, TEXHOJIOTHUYECKHE OCOOCHHOCTU HCIIOIh30BaAHUA.

9. Ilnenkoobpa3zoBaTey, TEXHOJIOTHUECKUE OCOOCHHOCTH HCTIOh30BAHMS.

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

nporieccax.

11.KaranuzaTtopsl THApoJiM3a W HUHBEpcUH. MX pojib B TEXHOJIOTMYECKUX

nporieccax.

12.OcBernutenu (agcopOeHThl, (IOKyIAHTH). WX poiab B TEXHOJIOTMYECKUX

nporeccax.

13.BemectBa, oOnerdaromue ¢GuabTpoBanue. MX poiib B TEXHOJIOTHYECKUX

nporeccax.

14 Hocutenu, pactBopuTenu, paszbaButenu. VX poab B TEXHOJIOTHYECKUX

nporieccax.

15.CpenctBa st TabnetupoBanus. MIX poib B TEXHOJOTHYECKHUX MPOLIECCax.

16.Paznenurenu. MIX poiib B TEXHOJOTUYECKHUX MPOIIECCAX.

17.0cymurenu. X posib B TEXHOJIOTHYECKUX MpOIIeccax.
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18.CpenctBa misi cHATHA KOXHWIBI (C TI010B). VX poOib B TEXHOJIOTHYECKUX

npoIeccax.

19.0xnaguTeny, OXJaXIAMOIIME W 3aMOpaXKHUBaloOIMe areHTel. KX ponb B

TCXHOJIOTHUYCCKUX IMPOLCCCax.

20.9mynerupytoiiye coiu. X poib B TEXHOJIOTHYECKUX MPOIECCcaX.

21.ITponemnentsl. UX posiab B TEXHOJOTUYECKUX MPOIIECCaX.

22 .Karanuzatopsl. X poiib B TEXHOJIOTUYECKUX MPOIIECCaX.

Tema 7. Dbuojormueckm AakKTHBHBIE J00aBKH. bBHoJ0ornyecKkn aKTHBHBIE

N00aBKH.

1. B uem 3axntoyaetcs pyHKUHOHANBHAs poib BAJ] aig oprannsma yenoeka?

2. Ilepeuucnure oCHOBHbIE TPEOOBaHUS K NEPEUHIO HH(POPMAIIUH, BBIHOCUMOM Ha
MapkupoBKy BA/I.

3. Ocobennoctu xpanenust bAJI.

4. Kaxue yciaoBust JOJKHBI COOMIOAATHCS MTPU TpaHCHOPTHPOBKE BA J1?

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

6. Ob6ocHoBanue nucnonb3oBanus bAJ] k muIie B COBPEeMEHHOM palliOHe
NUTaHMUS.

7. HopmaTtuBHbie 1 nmpaBoBbie Bonpockl BAJI k mute.

8. Hyrtpunestuku, 3yonotuku, napadgapManeBTUKN, UX ONPEIEICHNIE U
(GyHKIIH.

9. OcHoBuble oTnnuus bAJ] — napadapmanieBTUKOB OT HyTPUIIEBTUKOB U

JIEKapCTB.

Tema 8. Ucnosib30BaHMe NHUIEBBIX 100aBOK B MPOU3BOACTBE MPOAYKIIMHU

00IIeCTBeHHOI'0 MUTAHUS.

1.

Cyxue konaurepckue cmecu. O0mact npuMeHeHus. TexXHOIOrnIecKue
0COOEHHOCTH MPUMEHECHHSI.
Cyxue cMmecH Juis XJieOoneKkapHOro npou3BoacTa. O01acTu MPUMEHEHUSI.

TexHonorn4Yeckrne 0COOEHHOCTH MPUMEHEHHSI.
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3. Mcnonwp3oBaHue MUIIEBHIX T00AaBOK B MOJICKYJIApHOHN KyxHe. O0macTu
npuMeHeHus. TeXHOIOTHIeCKre 0COOCHHOCTH PUMEHEHHUS.
4. Vicnonb3oBaHHWE MUIIEBBIX J00ABOK B MPOU3BOJICTBE AecepToB. O6macTu

IMIPUMCHCHUA. Texnomornueckne 0CoOOEHHOCTH IMPUMCHCHUA.

IToBbIICEHHBIN YPOBEHDb

4 cemecTp:

Tema 1. Knaccupukanus nuimeBsix J00aBok. HopmaTruBHas 6a3a B o0Jiactu
NpUMeHEeHUs] MUIIEeBbIX 100aBOK.

1. TpeboBanus 0€30MacCHOCTM K MHUIIEBBIM J100aBKaM, apoMaTu3aTopam,
TEXHOJIOTUYECKHM  BCIIOMOTaTeJIbHBIM  cpelactBaMm.  Mcrmosnb3oBaHue B
MIPOU3BOICTBE MPOAYKIIMU OOLIECTBEHHOTO TUTAHUS.

2. ABropckast kyxHs. CanlluH nonoxenue u o0nacTb NPUMEHEHUS B
IPOU3BOCTBE MPOIYKIUU OOIIECTBEHHOTO MUTAHUS.

3. ABTOpcKas KyxHs. TexHuueckuit permameHT TamoxeHnHoro coroza TP TC
021/2011 "O 06e30macHOCTH TMHINEBOW MPOAYKIHMH'". TOJIOKEHHUE M 00JacCTh
MPUMEHEHUS B MPOU3BOJCTBE MPOIYKIUU OOIIECTBEHHOTO MUTAHMS.

Tema 2. BemmrecTBa, yJIyqymammue HBeT NPOAYKTOB.
1. Kakue rurueHnyeckue TpeOoBaHus MO MPUMEHEHUIO MUIIEBBIX KpacuTese B
0OIleCTBEHHOM NUTaHUH, perilaMeHTUpytoTcs aerctBytronmmu CanlluH.
2. HatypaibHble W WJIEHTHUYHBIE HaTypaldbHbIM Kpacutenu. lcmombzoBaHue
TE€XHOJIOTUU MPOU3BOACTBA MPOJYKTOB CHEIIUATBHOTO HA3HAYCHUS
3. TexHosornuecknue 0COOEHHOCTH MCIOIB30BAHUS KpACUTENEH B OOIIECTBEHHOM
MATaHUU.
4. TexHonormvyeckue 0COOEHHOCTH UCTIOIb30BaHUS KpACUTENEH B TPOU3BOICTBE
MPOAYKTOB JI€U€OHOTO MUTAHUSI.
Tema 3. BemecrBa, usMeHsIIOIIME CTPYKTYPY H (HU3HKO-XMMHYECKHE CBOKCTBA

NHUIEeBbIX MPOAYKTOB.
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1.

Kakue rurnenndeckne TpeOOBaHUS MO MPUMEHEHHUIO BEIIECTB, U3MEHSIONMNX
CTPYKTYPY ¥ (PU3HKO-XMMHUYECKHE CBONCTBA MHINEBBIX  MPOAYKTOB B
00IIIECTBEHHOM IMUTaHWHU, periIaMeHTUpyroTcs aAciicTByromumu CanlluH.
[IpuMeHeHNEe BEIIECTB, U3MEHSIONUX CTPYKTYPY H (U3HKO-XUMHUYCCKHEC
CBOMCTBA MHUILEBBIX MPOAYKTOB. MCIob30BaHNE B TEXHOJIOTHHU MTPOU3BOJICTBA
IPOJIYKTOB CHEIUATBHOTO HA3HAUCHHS

TexHOoIOrM4YecKue OCOOECHHOCTH MPUMEHEHHUIO BEIIECTB, HW3MEHSIONINX
CTPYKTYpY U (U3UKO-XMMHYECKHE CBOWCTBA IHINEBBIX  IMPOJIYKTOB B

MIPOU3BOICTBE MPOJYKTOB JIECHEOHOTO MUTAHUS.

Tema 4. Bell_[eCTBa, BJIHUAKOIINEC HA BKYC H apoMaT MMIIEBLIX IPOAYKTOB.

1.

Kakwne rurueandyeckue TpeO0OBaHUs MO MPUMEHEHHIO BEIECTB, BIMSIOMIMX Ha
BKYC M apoMaT MUIIEBbIX MPOAYKTOB B 00IIIECTBEHHOM MUTAHUU,
pernameHTupytorces aectByromumu CanlInH.

I[IpyuMeHeHrEe BEIIECTB, BIUAIOIIMX HA BKYC M apOMAT MUIIEBBIX MTPOJAYKTOB.
Ucnonb3oBaHWe B TEXHOJOTMU MPOM3BOACTBA MPOJYKTOB CHEIUATBLHOIO
Ha3HAYCHUS

TexHoJIOrHYecKre OCOOEHHOCTH MPUMEHEHUIO BEIIECTB, BIUSIONIMX HA BKYC
U apoMaT MUIIEBBIX MPOIYKTOB IPU MPOU3BOICTBE MIPOTYKTOB JICUEOHOTO
IIUTaHUA.

TexHoJIOrn4ecKre 0COOEHHOCTH MPUMEHEHUIO BEIIECTB, BIUSIONIMX HA BKYC
Y apoMaT MUILIEBBIX MPOJYKTOB MPH MPOU3BOACTBE MPOAYKTOB AETCKOTO

ITUTaHUA.

Tema 5. BemecTBa, cnoco0CTBYOIIIME YBEJIMUYEHUIO CPOKOB IOJJTHOCTH NMHUIEBBIX

NMPOAYKTOB.

1.

HpI/IMeHCHI/Ie BECUICCTB, BJIMAIOMIUX Ha YBCIMYCHHUC CPOKOB TI'OJHOCTHU
IMUIICBBIX IIPOJAYKTOB. Hcnonp3oBaHuEe B TEXHOJOTHU IIPpONU3BOACTBA
MMPOAYKTOB CIICIHAJIBHOT'O HA3HAYCHU A

TexHoNOrnYeckue 0OCOOCHHOCTHU IMPUMCHCHUIO BCIICCTB, BJIMAIOIINX
YBCIIMYCHUC CPOKOB TOJHOCTH IHINCBBIX IPOAYKTOB IIPHU IIPOU3BOACTBC

IMPOOYKTOB Je4eOHOr0 MUTAHHUS.
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3. TexHonoruueckue OCOOEHHOCTH MPUMEHEHHUIO BEIIECTB,  BIUSIOUIMX Ha
YBEJIMYEHUE CPOKOB TOJHOCTH MHILEBBIX MPOAYKTOB NPH MPOHU3BOACTBE
IPOAYKTOB AETCKOI'O UTAHMUSL.

Tema 6. BemmecTBa, yckopsironue u o0Jier4yamiiue BeJleHue TEXHOJI0THIeCKUX
MPOLECCOB.

1. IIpumenenue BEIIIECTB, YCKOpSIOIIMX M OOJIErYaroluX BeICHUE
TEXHOJIOTHYECKUX IpoleccoB. lcnoib3oBaHUE B TEXHOJIOTMU IPOU3BOJICTBA
IPOAYKTOB CIEUATBHOTO HA3HAYECHUS

2. TexHonmormveckne OCOOCHHOCTH TPUMEHEHHUIO BEIIECTB,  YCKOPSIOIUX U
o0Jieryaromumx BeJEHUE TEXHOJOTMYECKHX IPOLECCOB  IpPH MPOU3BOJICTBE
OPOAYKTOB JIEUEOHOTO TUTAHMUSL.

3. Texnomormyeckne OCOOCHHOCTH NPUMEHEHHMIO BEIIECTB,  YCKOPSIOMUX U
o0Jeryaromumx BEeJACHHE TEXHOJOIMUYECKHUX IPOLIECCOB  IMPH MPOU3BOJACTBE
IPOLYKTOB JIETCKOTO ITUTaHUS.

4. JlaTb XapaKTEpUCTUKY BEILECTB, YCKOPSIOMIMX M OOJErdarwlux BeJIeHUE
TEXHOJIOTUYECKHX MPOLIECCOB (TEXHOJIOTUYECKHE TOOABKH)

5. Kakue mnumeBbie A00aBkuM BXOAAT B rpymniy «®DepMeHTbl U (pepMEHTHbIE
npenaparb, IpUBEAUTE NpUMephl. FIX posb B TEXHOJOTHYECKHUX IPOLIECCAX.

6. Kakue nuimeBble 700aBKM BXOAAT B Tpymiy «Pa3peIXiauTenn», NpUBEIUTE
npumepbl. X poiib B TEXHOJIOTMUECKHUX MpoLieccax.

/. Kakue nuimeBble n00aBku BXxoaaT B rpynny «CpenctBa oOpaOOTKH MYKH,
XJIeOOMEKapHble  YIYYIIUTENW», MpuUBeauTe mnpumepsl. HWx ponb B
TEXHOJOTUYECKHUX MPOLIECCax.

8. Kakue numieBbie 100aBKU BXOAT B rpyIiy «BemiecTBa 115 oTOenuBanus
MYKW», IPUBEIUTE TPUMEPDIL. MIX poJib B TEXHOJIOTMUECKHUX IMpolieccax.

9. Kaxkue nuiueBble 106aBku BXOAAT B rpymiy «IleHoracurenu,
aHTUBCIICHUBAIOIINE areHTb, IPUBEINUTE MpuMepbl. VX poib B
TEXHOJIOTMUECKUX MPOIIECCAX.

10.Kakue numieBbie J00aBKU BXOJSAT B IPYIITy «PeryiasTopsl KUCIOTHOCTH,

IMPHUBCAUTEC ITPUMCPBHI. Nx POJIb B TEXHOJOIHYCCKUX IMMPOLCCCax.
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11.Kaxkue numieBbie 100aBKH BXOASAT B Tpymiy «BerecTsa, CriocoOCTBYIOIIHE
AKU3HEJEATEIIbHOCTH MOJIE3HBIX MUKPOOPTaHU3MOBY, MPUBEIUTE MTPpUMEpHI. Mx
POJIb B TEXHOJIOTHYECKHUX MPOLECCAX.
12.Kakue nwuieBble A00aBKA BXOAST B TPyNny «OMYIbTUPYIONIIUE COJNY,
IPUBEINTE MPUMEPHL. X pOJib B TEXHOJIOTUYECKUX MPOIIECcCax.
Tema 7. Bbuosiornuecku akTuBHBIE 100aBKH. BHoJIornueckn akTUBHLIE
J100aBKH.
1. OcHoBHbIE pusnoIOTHYECKHE QYHKIIMM MUKPOHYTPHUEHTOB B cocTtaBe bA/I.
Hcnonb3oBanue 151 KOPPEKTUPOBKHU MUTAHUSI COBPEMEHHOIO MTOTPEOUTENS.
2. Kpurepun obOoraimeHns MAIIEBHIX MPOAYKTOB MUKPOHYTPHUEHTAMH.
Hcnionb3oBanue i KOPPEKTUPOBKU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.
3. dakTopsl, hopMUpYIOIIHE HETATUBHBIN 00pa3 B UCmoab30BaHnu bA/I.
Ncnonb3oBanue BA /] ayist KOPpEKTUPOBKU MUTAHUSI COBPEMEHHOTO
OTpEOUTENS.
4. OCHOBHBIC UHTPEIUEHTHI TPOIYKTOB (DYHKIITMOHATHHOTO Ha3HAYCHUSI.
Hcnionp3oBanue i KOPPEKTUPOBKU MUTAHUSI COBPEMEHHOTO MOTPEOUTEIIS.
5. Poyib BUTaMHHOB B OpraHU3Me€ U B POU3BOJCTBE MUILIEBBIX MPOTYKTOB.
Hcnonb3oBanue AJi1 KOPPEKTUPOBKU MUTAHUS COBPEMEHHOTO TTOTPEOUTENS.
6. Teopus cOanancupoBanHoro nutanus. McnonszoBanue BAJI nms
KOPPEKTUPOBKHU MUTAHUSI COBPEMEHHOTO TTOTPEOUTEIIS.
Tema 8. Ucnosib30BaHMe NUIEBBIX 100aBOK B MPOU3BOACTBE MPOAYKIIMU
0011eCTBEHHOT0 MUTAHUSA
1. CoBpeMeHHbIE MOAXO/IbI K CO3IaHUIO MPOAYKTOB MUTAHUS C 33/IaHHBIMU
CBOMCTBAMU
2. Vicnonb30BaHMWE MUIIEBHIX J00ABOK B MPOU3BOJICTBE MIPOYKTOB MUTAHUS
3. Obecrneuenre 6€30MaCHOCTH U KA4e€CTBA KyJIMHAPHOMN MPOTYKITHH C
3aJJaHHBIMU CBOMCTBaMU
4. Kakue TeOpeTHUeCKUue | MPAKTHUECKUE pa3pabOTKU MPOTYKTOB MUTAHUS C

3a/IaHHBIMU CBOMCTBAaMH MOJTYYWJIH PU3HAHUE?
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5. Kakwue Teopernveckne U NPaKTUIECKHUE Pa3paOO0TKH SBISIOTCS aKTyaTbHBIMH

Ha ONMHKANIITYIO TEPCIEKTUBY?

6. Kak moBiusu1 HAydHO — TEXHUYECKUI MPOTpecc Ha aCCOPTUMEHT PO LYKITHH

PEINPUATHI TUTAHUS?

Oyenxa  «omauuno»  BBICTABIACTCA  CTYNEHTY, €CIM  TEOPETHUECKOe
COJIep’)KaHUE Kypca OCBOEHO IIOJIHOCTBhIO, 0e3 MpoOesoB; HCYEPIBIBAIOIIE,
MOCJIEOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO H3JIaraeT Marepual; CBOOOIHO
CTpaBisIeTCs C 3ajJadyaMH, BONPOCAMH WU JPYTUMHU BUAAMU MPUMEHEHHs 3HAHUN;
UCIIONIB3YET B OTBETE [IOTMOJHUTEIBHBIA MaTepuall, BCE MPEIyCMOTPEHHBIC
pOTpaMMOl 3aJlaHusl BBITIOJIHEHBI, Ka4eCTBO WX BBITMIOJHEHUS OICHEHO YHCIIOM
0amoB, OMM3KMM K MAaKCHUMaJbHOMY; AaHAJM3UPYeT TOJIY4YCHHBIC pPEe3yJIbTaThl;
MPOSIBIISIET CAMOCTOSITENIbHOCTh TPW BBITIOJHEHUH 3aJaHuil. 3HAeT 0COOEHHOCTU
PUMEHEHHS TUIIEBBIX M OMOJIOTHYECKH aKTHBHBIX JOOABOK.

OyeHka «xopouio» BBICTABISIETCS CTYNIEHTY, €CIIM TEOPETUYECKOE COJIEpKaHHe
Kypca OCBOCHO TIOJTHOCTHIO, HEOOXOJUMbIE Ta00paTOPHBIE KOMITETEHITMH B OCHOBHOM
chopMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIC MPOTpaMMOil OOy4YeHHs] yueOHbIE 3aJaHus
BBIMOJIHEHBI, KAYECTBO MX BBIIOJHEHHS JOCTATOYHO BhICOKOE. CTYJIEHT TBEPIO 3HACT
MaTepuall, TpaMOTHO M TIO CYIIECTBY H3JIaraer ero, He JOIYCKas CYIIEeCTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIPOC.

Oyenxa «y0061emeopumenbHo» BBICTABISIETCS CTYIACHTY, €CIIH TEOPETHUECKOE
coJiep)KaHUuEe Kypca OCBOCHO YaCTUYHO, HO MNpoOesibl HE HOCST CYIIECTBEHHOI'O
XapakTepa, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX POTPAMMO# 3a/laHUil BBITIOJIHEHO, HO
B HUX MMEIOTCS OIIMOKH, IPU OTBETE Ha MOCTABJICHHBIA BOMPOC CTYIEHT JOMyCKAeT
HETOYHOCTH, HEIOCTATOYHO MPABIIBHBIC (POPMYITHPOBKH, HAOIIOJAIOTCS HAPYIIICHHUS
JIOTUYECKOW TTOCTIEA0BATEIHPHOCTH B U3JI0KEHHUH MPOTPAMMHOI0 MaTepuara.

Oyenka «Hey0o81emeopumenbHo» BbICTABISAETCS CTYIACHTY, €CJIM OH HE 3HAeT
3HAQYUTEIBHON YacTH TPOTPaMMHOTO MaTepuana, JOMyCKAaeT CyIIECTBEHHBIC
OIMOKU, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHHUSMH BBHITIOTHIET JIaOOpaTOPHBIC
paboThl, HEOOXOoAMMBIE JAOOpaTOpHBIE KOMIIETEHIMH HE C(HOPMHUPOBAHBI,

OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil oOydeHHs] y4uyeOHbIX 3aJaHul He
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BBITIOJTHEHO, Ka4eCTBO WX BBIMIOJIHEHUS! OILIGHEHO YHCJIOM OaijioB, OJIM3KUM K
MHHUMAJIbHOMY.

O1meHKa «3a4T€HO» BBICTABISETCS CTYAEHTY, €CJIM IpU COOEceT0BaHUU
CTYZIEHT PaCKpPBIBAET BOIPOCHI [0 TEMaM JAUCUMILIMHBI; XOPOIIO OPUEHTUPYETCA: B
TepMHHAX, B IOpaBWJaX YCTAaHOBKM COBPEMEHHOro O0OpyIOBaHMs, B
KOMIIOHOBOYHBIX pPELICHUAX LEXOB M IOMEIICHUN, B OCHOBHBIX HAaIlpaBJICHUAX
ONITUMHU3ALIUN TEXHOJIOTHUECKUX MPOIIECCOB B OOIIIECTBEHHOM MUTAHUU.

O1neHKa «HE 3a4TeHO» BBICTABIISIETCSA CTYJEHTY, €CIU IpH CcoOece10BaHUU
CTYJIEHT JOIyCKAaeT rpyOble OMIMOKH; HE OPUEHTUPYETCS B TEPMHUHAX; HE 3HAET:
MpaBuja YCTAaHOBKA COBPEMEHHOTO OOOPYIOBaHHUSA, B OCHOBHBIX HaIPaBICHUIX

OIITUMH3AWHU TCXHOJOTMYCCKHUX IIPOLCCCOB B 06HIGCTBGHHOM IIMTaHUH.

5. Metoanuyeckne ykazaHus (110 BuaaM padoT, npexyCMOTPEeHHbIX padoyei
NpOrpaMMOoii TMCUMILINHBI)

CamocrosiTenbHass ~ paboTra  CTyAeHTa  MNpeayCMaTpuBaeT  CIEAYIOIIUe
TexXHOJIOTUH (PopMUpOBaHUS TPO(PECCHOHATBHBIX KOMIIETSHIIMI: TOJITOTOBKA K
JIEKIUSIM, CaMOCTOSITEIbHOE W3YYEHHE JIMTEPATyphbl, MOATOTOBKA MHUCHMEHHOTO
oTueTa Mo JJabopaTopHbIM paboTaM, coOece0BaHHUeE.

[Ipu camMOCTOSTENPHOM U3YYEHUH JTUTEPATYPhl HEOOXOIUMO IO KaXkKIOW Teme
AHHOTUPOBATh UCTOYHUKH, U3YYUTh BOMPOCHI sl cOOece10BaHus, IIPU MOATOTOBKE K
71a00paTOPHBIM 3aHSATUSM HEOOXOIUMO COCTABUTHh TMHCHMEHHBIM OTYET MO KaXKIOU
TEeME 3aHSTHS.

5.1 CamocTosiTe/ibHOE U3yUeHHE JTUTepaTypbl U UHTEpHET — MCTOYHMKOB 110

TemaM Ne 1 -8

B pabore cTyneHTa 3HaYMTENbHOE MECTO 3aHMMAET KOHcHekTupoBanue. Hano
HAay4HUThCSl NPABUIBHO  BECTH KpAaTKHWE KOHCIIEKThHl. BereHue KOHCIEKTa COo3AaeT
O0COOCHHO OJaronpuATHBIE YCJIOBUS JUIsl 3alIOMUHAHUS YCIBIIIAHHOTO, TaK KakK B
ATOM Ipoliecce MPUHUMAIOT y4acTue CIyX, 3peHue U pyka. CylecTByIOT HEKOTOphIE
oO1iue mpaBuiia 3allMCy MaTepuaia Mpu CaMOCTOSATEIbHOM H3yU€HHUE JINTEPATYPhI U

I/IHTCpHeT — UCTOYHHUKOB.
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[lo ka:xkgomy mpeaMety cjieqyeT UMeTh OTAEJAbHYIO TeTPab, HAa CTPAHUIAX
KOTOPOM OCTaBIISATH MOJS JUIsl 3aMETOK, BOIIPOCOB, COOCTBEHHBIX MbIcieil. Hanbonee
Ba)KHBIE IOJIOKEHUS JICKIIUH CJIeTyeT BBIIENATh NOJYepKUBaHUEM. J{J1s1 TOro 4TOOBI
uHpopMalusi  ObICTpee  ycBaWBallaCh, HEOOXOIMMO €€  BEpPTUKAIbHOE U
TOPU30HTAIFHOE PACMOJIOKEHHEe, T. €. WICHCHHE Marephaja Ha ab3allbl, IJIaBbl,
naparpadsai.

YurtaTh pPEKOMEHIYeTCs BHUMATENbHO, BAYMYHMBO, CTapaThCs 3allOMHHATH
cyuiecTBeHHoe. Meronuka paboThl ¢ TEKCTOM UHAMBUAyaidbHa. OHa 3aBUCHUT OT
OmbITa, OOIIEro YPOBHSI KYJbTYpPhl M HAUWTAHHOCTH CTYACHTA, a TaKKe OT BHIA
u3ydaeMon aurepaTtypsl. OJHAKO OCHOBHBIC IPHUEMBI CIEAYIOIIHE: TPeIBAPUTEIHLHOES
3HaKOMCTBO C KHUTOM, aHAJIU3 TEKCTa, KOHCIIEKTUPOBAHUE U pabOTa OJJHOBPEMEHHO C

HECKOJIBKMMH NCTOYHHUKaAMU.

KoHCIeKT — CI0KHBIA CITOCO0 M3JIOKEHUS COACPKaHUA KHUTU WU CTATbU B
JIOTUYECKOM IIOCJICA0BATCIIbHOCTH. KoHncmekr AKKYMYJIIUPYCT B cebe IMpCAbIAYIINC
BHUAbLI 3allMCH, IIO03BOJISICT BCCCTOPOHHC OXBATUTH COJACPKAHHUC KHUIH, CTATbHH.
HOBTOMY YMCHHUC COCTaBJIATHb IINIaH, TC3HCBI, ACJIATh BBLIIIMCKHW W JAPYIHC 3alliCHU

OMpeaeNsieT U TEXHOJIOTHIO COCTABICHHS KOHCIIEKTA.
5.2. IlloaroroBka oTYeTa MO JIAOOPATOPHBLIM PpadoTam

CamocrosiTenbHast  paboTa  CTYJIEHTOB Ha  JaOOpaTOPHBIX  3aHSATHSIX
MIPEAINoJaraeT He TOJbKO M3YYECHUE METOINYECKON JIUTEPATyphl M CAMOCTOSTEIILHOEC
BBITIOJIHEHUE TIPAKTUYECKONM YacTh J1a0OpaTOpPHBIX pabdoT, HO W TOJATOTOBKY
MMMCBMEHHOTO OTYETa U YCTHOTO BBICTYIUICHHS 110 UX 3aIUTE.

Jlommyck Kk J1abOpaTOpHBIM pabOTaM MPOUCXOJUT MPU HATUYHH y CTYICHTOB
MOJATOTOBJICHHOTO BapyUaHTa OTYETa. 3aIUTa OTYETa MPOU3BOIUTCSA B (hOPME OTBETOB
Ha BOIPOCHI coOeceqoBaHus. JlaGopaTopHble 3aHSITHS TPOBOIATCS B CHEIUAIBHO
o0opynoBaHHBIX Jaboparopusix. [Ipm MmoAroToBKe K Ia0OpPAaTOPHOMY 3aHSITHUIO
HEOOXOJMMO M3YYUTh TEOPETUUECKUN MaTepuai, KOTOPBIA Oy/IeT UCIOIb30BATHCS B

XO0/1€ BBITIOJIHEHHUS Ta00paTOPHOI pabOTHI.
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HyXHO BHMMAaTENbHO MPOYHUTATH METOJUYECKOE YyKa3aHWe (ONUCaHHUE) K
nabopaTopHoit paboTe, TpoaymMaTh IUIAH TIPOBEICHUS pabOTHl, MOATOTOBHTH
HE0OXO0IUMbIE MaTepHaIbl M TAOIUIIBI JIJIS 3aMKcei HaOII0eHUM.

CTyaeHT, UMEIOIIMI XOPOLIYI0 TEOPETUYECKYI0 MOATOTOBKY, OOBIYHO COCTAaBIISIET
OTYET 0 paboTe HEMOCPEICTBEHHO B X0J1€ 3aHTHSI.

[logroToBKa K 3aHATHUSIM CIOCOOCTBYET 3aKpEIUICHUIO U  YIIIyOJICHHUIO
MIOHUMAaHUSI W3YYEHHOIO MaTepuaja, a TaKKe MNPUOOPETEHUI0 HABBIKOB aHajau3a
KOHKPETHBIX IIPOM3BOJACTBEHHBIX CUTYyalUil.

Jlonmyck K paboTaM MPOUCXOAUT MPU HAIMYMUKA y MAarucCTPaHTOB I1€YATHOTO
BapUaHTa OTYeTa. 3alldTa OTYeTa MPOXOAUT B (OpME JOKIAAa MO BBINOJHEHHOM
paboTe 1 OTBETOB Ha BOIPOCHI IPETIOAABATEIS.

MakcumabHOE KOJMYECTBO OAJJIOB CTYJIEHT MOJY4YaeT, €Ciau OQopMIIECHUE
OTYETa COOTBETCTBYET YCTAHOBJIECHHBIM TPEOOBAHUIM, OTUET OJHOCTHIO PACKPHIBAET
CYTb pabOTHI.

OcHOBaHUEM ISl CHUKEHUS OLEHKH SIBJISIETCSL:

e @pu 3aumTe Ja0OpaTOpHOM pabOThl AOMYIIEHbl HETOYHOCTH, WM
IPUMEHEHbI HEKOPPEKTHBIE (POPMYIUPOBKH MaTEpUAIOB;

e paboTa BBINOJHEHA HE MOJHOCThIO, OJHAKO O0OBEM BBINMOJIHEHHOW YacTH
TaKOB, YTO IMO3BOJISET IMOJIYYUTh IPABUIIBHBIE PE3YNIBTATHI U BBIBOJBI 110
OCHOBHBIM, IPUHILIUIINATIBHO BaXXHBIM 33Jja4aM pabOThl.

OT4eT MOXET ObITh OTIPABIIEH HA AOPAOOTKY B CIAEAYIOIIUX CIydasx:

e odopmileHHE OTYETa HE COOTBETCTBYET TPEOOBaHHUSIM HOPMOKOHTPOJIS;

e B paboTe JOMyIIEHBI OMMOKH (HEe TpyObIe) U HETOYHOCTH.

HToroBplii MpOAYKT €caMOCTOSITEIbHOI PadOThI: OTYET MO JAOOPATOPHBIM
paboTam.
CpencTBa M TeXHOJIOTHM OLIEHKH: cOOeceI0BaHUE.
IMoaroroBka MHANBUAYAJbHBIX 32IaHUI ISl JIAOOPATOPHBIX PadoT

Jlabopatopunasi paGora Ne 1. 3acenanue Hay4yHoil 1abopaTopuu
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Tema 3ansatusi: OCHOBHbIE HOPMATHBHbBIE IOKYMEHTbI HMCII0JIb30BAHUSA
NHUIIEBBIX 100aBOK B MPOAYKIUM HHAYCTPUAILHOr0O nuTtanus. Knaccupuxanus
NUIIEBBIX 100aBOK.
3amanue I CAaMOCTOSATEIbHOI PadOThI
[lo wHAMBHOyaNbHOMY 3aJaHUI0 MOATOTOBHTH  IPE3EHTAMU TBOPUYECKUX
IPOEKTOB:
1. TpebGoBanus 0e30mMacHOCTH K MUIIEBHIM go0aBkaMm.  lcmonb3oBaHue B
IPOU3BOJICTBE TPOJYKIIMU OOIIECTBEHHOTO MUTAHUS JUIsl CHEIUATBHBIX
BUJIOB MUTAHUS.
2. ABtopckas KyxHsa. HopmatuBHast 6a3a B 00JacTH MPUMEHEHUS MHUIIEBBIX
100aBOK, MOJOKEHHWE U 00JaCTh MPUMEHEHUSI B MIPOU3BOJICTBE MPOAYKIIUU
00I111€CTBEHHOTO MMUTaHUS.
3. ABtopckas kyxHs. TexHuueckuii persiameHT TamoskenHoro coroza TP TC
021/2011 "O 6e30macHOCTH MHIIEBON MPOIYKIMH". TTOJOKEHUE M 00J1aCTh
MIPUMEHEHUS B POU3BOACTBE MPOAYKIIMU OOIIECTBEHHOTO TUTAHUS.
3aoanus 014 OONOJIHUMETbHO20 OOHYCaA NO OAIbHO - PEUMUH2060U CUCHEME:

e [lumesbie 70OABKHM B IPOU3BOJICTBE 3apyOCIKHBIX MTPOTYKTOB MUTAHUS
JlabopaTopHas padora Ne 2.
Tema 3ansarusi: IlumeBble kKpacuteau. Ilokazarenu Oe3omacHocTH. MeToabl

HCCJIeI0BaAHUA.Ilo MHAMBUAYAJLHOMY 3aJaHMI0 MOArOTOBUTH pedeparsl WM IPE3CHTALUH
TBOPYECKHUX NIPOEKTOB.

e lcnonws3oBaHME KpacHTENEH B TPOU3BOACTBE MPOIYKTOB ITUTAHMUS.
e HopmatuBHO mnpaBoOBBIE aKThl OOecCIeUeHUsT  OE30MacCHOCTH HOBBIX
BUJIOB TTUIIIEBOM MPOTYKITHH.
3adanusn 0na 00ononHUmMENIbHO20 OOHYCA
Hcnonp3oBanne KpacuTelned B  MPOU3BOJACTBE MPOAYKTOB  JETCKOTO,
JTUETUIECKOTO, JIEYCOHO — MPODUIAKTHUECKOTO TUTAHMUS.

JlabopaTopnas padora Ne 3

Tema 3anstus: UcciienoBanue JeiiCTBUA HBETOPEryJTUPYOIIMX PeareHToB.

IMoxa3zarenun 0e3onmacHocTu. MeToabl HCCIeI0BAHNS.
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[To mHAMBUAYaTEHOMY 33IaHHUIO TIOATOTOBUTH COOOIICHUS, pedepaThl WU
MPE3eHTAIM TBOPUYECKUX MPOEKTOB!
e lcnonp3oBaHHE MBETOPETYJIUPYIOIMIUX PEAareHTOB B IIPOU3BOJICTBE
IPOJYKTOB MUTAHUSI.
3aoanusn 014 0OnOAHUMENbHO20 OOHYCA
Hcnonb3oBaHue MBETOPETYIUPYIONIUX PEareHTOB B MPOU3BOJICTBE MPOAYKTOB

IUETUYECKOTO, Ie4e0HO — MPOPUIAKTHIECKOTO MTUTAHHUSL.

JlabopaTtopHnasi paGora Ne 4.

Tema 3anstus:  [IumeBbie apomatu3atopbl. [loka3arenun 0e30macHOCTH.

MeTtoasbl ucciaeaoBanusi. TexHOJOrn4ecKmne 0CO0EHHOCTH NIPpUMEHCHUI.

[lo wHaUBHAYyadTbHOMY 3aJlaHUIO MOATOTOBUTH pedepaThl W MPE3CHTALNHU
TBOPYECKHUX MPOEKTOB!
e llcnonb30BaHME MUILEBBIX APOMATU3ATOPOB B MIPOU3BOJCTBE MPOIYKTOB
MTUTAHUSL.
e HopmaTuBHO mpaBOBbIE aKThl OOECIEUEHHUS  OE30MACHOCTH HOBBIX
BU/JIOB MMHILIEBOIN MPOTYKIIHH.
3aoanus 014 00NOJIHUMENbHO20 OOHYCA
Hayuynbie wuccnenoBaHuss B pacHIMPeHUH aCCOPTUMEHTA  MUIIEBBIX
apoMaTU3aTOpOB U HUX HCIOJb30BAaHUM B TMPOU3BOJCTBE MPOIYKTOB
MUTaHUS.

JlabopaTopHas padora Ne 5.

Tema 3ansTuss: KoHcepBaHThI NUIEBBIX NPOAYKTOB. Onpene/ieHHe HUTPATOB U
HUTPUTOB B Msice U msiconpoaykrax. [loka3zarenu 6e3onacHocT. MeToabl

uccjaenoBanus. TexHooruyeckue 0CO0EHHOCTH NPUMCHCHUA.

ITo HWHANBUAYAJIIBHOMY 3aAdHUIO IIOATOTOBHUTDH pe(bepaTLI N IIPE3CHTALMU

TBOPYCCKHUX IIPOCKTOB.
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e llcnonb30BaHNE KOHCEPBAHTOB B MMPOU3BOJICTBE MPOIYKTOB MUTAHUSI.
3aoanus 01a 00OnOAHUMENbHO20 OOHYCA
HayuHnble uccnegoBanusi B 001aCTH pacIMpeHUsl aCCOPTUMEHTa KOHCEPBAHTOB

HJI IIPOU3BOACTBA ITPOAYKTOB ITMTAHUA.

JlaGopaTopHnasi padora Ne 6.

Tema 3ansatus: U3ydeHue neHooOpasymouieil crnocOOHOCTH NMUIEBbIX 3(PMpPOB
nes110103bl. Ilokazarenn 6esonacnocTu. MeToabl uccjie10BaHUA.

TexHomorn4eckue 0COOEHHOCTH NMPUMEHECHUSA

[lo wHAMBUAYyaNbHOMY 3aJlaHUIO TMOATOTOBUTH pedeparbl U Npe3eHTAUU
TBOPYECKHUX IPOEKTOB:
o Hcnonbs3zoBanne »(QUPOB LEIUIIOI03bI B MPOU3BOACTBE MNPOAYKTOB
MUTAHUSL.
3aoanus 014 O0ONOJIHUMEAbHO20 OOHYCaA NO OAIbHO - PEUMUH20801l cUcCmeMe:
Hcnonp3oBanue 3pUpoB 101036l B IPOU3BOICTBE MPOIYKTOB JETCKOTO,
JUETUYECKOT0, JIEYEOHO — MPO(YUIAKTUYECKOTO MUTAHHUS.

JlaGopaTopnasi padora Ne 7.

Tema 3ansTusi: CoBpeMeHHbIE MOAX0/AbI K UCIO0JIb30BAHUI0 OHOJIOTMYECKHU
aKTUBHBIX 100aBOK. [loka3zarenu 6e3onmacnocTu.  TexHosorMueckue
0CO0EHHOCTH IPUMEHEHHUSI.
3aceoanue nayunoi 1abopamopuu
3amaHue 11 CAMOCTOATENbHO PadoThI

[lo wHAMBUIyaTbHOMY 3aJaHUI0 TOATOTOBUTH  IMPE3CHTAIMH TBOPUYECKUX
MIPOEKTOB:

1. Ucnonb3oBaHHEe MUKPOHYTPUEHTOB B cocTaBe BA]J[ JUIA pacluMpeHus

MPOAYKTOB MUTAHUS CHIEIUAIBHOTO HA3HAYEHUS] U KOPPEKTUPOBKH MUTAHUS

COBPEMEHHOTO MOTPEOUTEIIS.
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2. Kpurepun oOoraimieHusi MHINEBBHIX TPOAYKTOB MHUKPOHYTPUEHTAMHU, IS
pacuIMpeHust MPOYKTOB MUTAHUS CHIEIIMAIIBHOTO Ha3HAYCHUSI.

3. UcnonwzoBanue BAJl nms pa3paOOTKH TEXHOJOTHM MHIIEBON MPOIYKIIUU
TUTSI KOPPEKTUPOBKH MMUTAHUSI COBPEMEHHOTO MTOTPEOUTEIIS.

4. OCHOBHBIC MHIPEIUCHTHI TMPOAYKTOB (YHKIIMOHATBHOTO Ha3HAYEHUS.
Hcnonb3oBanue i1 pa3paOOTKH TEXHOJIOTHUHU IMHUILEBON MPOIYKIIMH IS
KOPPEKTUPOBKHU MUTAHUSI COBPEMEHHOTO TTOTPEOUTEIIA.

5. buonornuecku aktuBHBIE nA00aBKu. Vcmosb3oBaHuWe IJisi KOPPEKTHPOBKHU
MUTaHUs COBPEMEHHOTO TOTPEOUTENS.

6. buomornueckm aKTUBHBIE JO0aBKH, WCIOJIL30BAaHUE B TPOU3BOJICTBE
MUIIEBbIX OPOAYKTOB. MCmonb30BaHWE ISl pACHIMPEHUs] aCCOPTHMEHTA
MPOAYKTOB MUTAHUSI I€TEH U MOJIPOCTKOB.

/. buonornyecku akKTHUBHBIC J00ABKH, HCIIOJB30BAaHUE B IPOU3BOJICTBE
MUIIEBBIX NPOAYKTOB. Mcmonb30BaHWE ISl pACHIMPEHUs] aCCOPTHMEHTA
MPOAYKTOB MUTAHUS JICUEOHOTO MUTaHUS.

8. buonornueckn aKkTUBHBIC [00ABKH, HCIIOJIb30BAaHUE B IPOU3BOJICTBE
MUILEBBIX MPOAYKTOB. Vcmonb3oBaHWEe [Jii pacUIMpEeHUs acCOPTUMEHTa
MPOAYKTOB MUTAHUS JUETUYECKOTO MTUTAHUS.

9. buonornyecku akKTHUBHBIC J00ABKH, HCIOJB30BAHUE B IPOU3BOICTBE
MUILEBBIX MPOAYKTOB. Vcmonb30BaHWE [Ji pacUIMpEeHHUss acCOPTUMEHTA
MPOTYKTOB MUTAHUS MTPOPHIAKTUIECKOTO TTUTAHUSI.

10.buosnornyeckn akTUBHbIE J00ABKH, WCIOJIB30BAHUE B MPOU3BOJICTBE
MUIIEBBIX TPOAYKTOB. Mcmonb3oBaHue JjIsi pacHIMPEHHUs] acCCOPTUMEHTa
MPOAYKTOB MUTAHUSI CTYJICHUYECKOTO MUTAHMUS.

3acenanmne Hay4YHOM J1adopaTopum — 370 GopMa OpraHuzanuu oOMeHa

MHeHusiMHu. Kakum ripu 3ToM Oynet xapakTep oOMeHa MHEHUSIMU, TaHHBIA TEPMUH
HE yKa3bIBaeT. B oTiinune OT Hero, MOHATHE «JIUCKYCCHUs» MPEANOIIAraeT, YTo B XOJIE,
3aCe/laHusl €ro YYaCTHUKHU HE MPOCTO BBICTYNAIOT C JOKJIAJAaMU [0 KAKOMY-TO

BOIIPOCY, HO U 0OMEHHUBAIOTCS PEINIMKAMH, YTOUHSIOT MO3UIUMU APYT APYra u mp.
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B pamkax AucKyccuu MPOMCXOAUT CBOOOJIHBIM 0OMEH MHEHMSIMH (OTKpPBITOE
obcyxnenne mpodeccuoHanbHBIX TTpodiem). «IlomeMukay ke MpeAcTaBiIsieT coOon
0COOBII BUJ AUCKYCCHH, B X0OJI€¢ KOTOPOW OJHU YYACTHUKH TBITAIOTCS OMIPOBEPTHY T,
«YHUYTOXKUTH» CBOMX ONIOHEHTOB. «/[nanor», B CBOI oOuYepenp, €CThb BHJ PEYH,
XapaKTEPU3YIOMINICS CUTYaTUBHOCTBIO (3aBUCHUMOCTBIO OT OOCTaHOBKHM pa3roBopa),
KOHTEKCTYaJIbHOCTbIO  (OOYCIOBJICHHOCTBhIO MPEJBIAYIIMMU  BBICKA3bIBAHUSIMHU),
MaJioOil CTENEHbI0 OPraHU30BAHHOCTH, HEMPOU3BOJBHOCTHIO M HE3AILIAHUPOBAHHBIM
XapaKTEPOM.

Heab 3aceqanuss Hay4YHOM J1200pPaTOPHUHU — IPEAOCTABUTH YY4aCTHUKAM
BO3MO’KHOCTh BBICKa3aTh CBOIO TOUKY 3pEHHUS Ha 00CYyX)AaeMyIo IpodiieMy, a B
JaybHeneM copMyarpoBaTh JIMO0 oOliee MHEHUE, INOO0 YETKO pa3rpaHuuUTh
pa3HbI€ O3ULUU CTOPOH.

Monepanus (BeaeHue).

KitroueBoil aneMeHT 000ro 3aceanus — 3To Mojepauus. TepMuH «Moepanusd»
MpOM30IIENT  OT  HUTaJbSHCKOro  «moderare» W  O3HAYaeT  «CMSTYEHUEY,
«CIEPKUBAHUE», «YMEPEHHOCTb», «00y3abIBaHUEY».  MoJepartopoM Ha3bIBaIOT
Belyliero. B COBpeMEHHOM 3HAUY€HMHM TMOJ MOJEpaleil MOHUMAIOT TEXHUKY
opraHu3aluu OOIIeHUs], OJarogaps KOTOPOM TpyImoBas padoTa CTaHOBUTCS Ooiiee
LIEJICHAIIPABJIICHHOW U CTPYKTYPUPOBAaHHOM.

3agauya Beaymiero — He IpPOCTO OOBABUTH COCTAB YYAaCTHUKOB, 0003HAYUTH
IJIaBHBIE TEMbl MEPONPUATHS M JEPKAThb B CBOMX PYKaX BCE MPOUCXOIAIIEE OT
Hayana a0 koHna. [loatoMy TpeboBaHMs K MPOPECCUOHAIBHBIM KaueCTBaM BEAYLIUX
BBICOKH. Benymmii qomxeH ymeTs 4€TKO (GopMynInpoBaTh npoodsieMy, HE 1aBaTh
pacTeKaTbCsl MBICISAM, BBLACIATh OCHOBHYIO MBIC/Ib MPEABIIYIIETO BBICTYIAIOIIETO
U, C IUIABHBIM JIOTUYHBIM MEPEXOJOM, MPEAOCTABIATH CIOBO CIAEAYIOIIEMY, CIEIUTh
3a perIaMeHTOM.

Benymmuii 3acenanus Hay4HOM J1a00paTOPUN He 10JI2KEH ObITh:

 PacrepsHHBIM U 3amyraHHbIM. Takhe KayecTBa XapakTEpHbl I

Ha4YMHAOMMX BEAYHIUX, CBA3aHbl C BOJJHCHUCM U OTCYTCTBUCM IIPAKTUKU.
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* ABTopuTapubsiM. CTpeMiieHHE B MAKCUMAJIbHOW CTENEHU KOHTPOJIUPOBAThH U
pEeryaupoBaTh XOJ OOCYXIEHHMs, MOAJECPKUBATH KECTKYIO JUCLHUIUIMHY, HE
pacrosiaraeT K JUCKYCCHH.

* [TomycTutenscTBytommM. Bemymuii 00s3aH cocpeOTOUNTh JUCKYCCHIO Ha
00CyX/1aeMbIX BOIIPOCAaX M CKOHIIEHTPUPOBAThH €€ BO BpeMeHU. [lomycTUTenbCcTBO ¢
€ro CTOpPOHbI OyAeT CrnocoOCTBOBATh AKTHBU3ALMMU albTEPHATUBHBIX JUICPOB,
KOTOpBbIE IOCTaparoTCs NEPEKIYUTh BHUMaHuUE Ha ce0s. Jluckyccuss HayHeT
YXOAUTH OT TEMBI, pacnagaThCsl Ha JIOKAJIbHbBIE O0CYKICHHUS.

 (CinuiikoM aKTUBHBIM. 3ajlaya wu3BJeueHUs uHPopManuu Tpedyer
OTPAHUYEHHS] AaKTUBHOCTH BEAYIIIETO.

* [lnmoxo caymaromuM. OTCYTCTBUE y BEIYLIErO0 YMEHUS CIYIIATh IPUBEACT
K TOMY, YTO MOTEPSAETCSd MHOIO IOJE3HOI0 M3 TOro, YTO OBUIO CKa3aHO B XOJE
obcyxnenus. B 3ToM cnydae Hanbosree TOHKHME KOMMEHTapuUM, IOJYyYEHHBIE B
pe3yibTare IMyOJMYHON AMCKYCCHH, TMPEJCTABISIONIME OCHOBY LISl 3ariyOJIeHUS
JTUCKYCCUH, OCTaHyTcsl 0e3 BHUMaHus. [IpruunHamMu Takoro MOBEICHUS MOXET ObITh
CTpPEMJICHHE BEAYIIErO0 JKECTKO CJIe0BaThb BOIPOCHUKY OOCYXKIEHHS, BCIEACTBHE
Yero OH KOHLUEHTPUPYIOT CBO€ BHMMaHHE HAa HeM. Mnu 03a004eHHOCTh T€M, YTOOBI
7 ()EKTUBHO BHICITYIIATh BCEX YYACTHUKOB T'PYIIIIbI, HE YITYCTUB HU OJTHOTO U3 HUX U
MIPEIOCTABUB BCEM PABHOE BPEMS.

IMpaBuia 1151 y4aCTHUKOB 3aceJaHUs HAYYHOM J1a00paTOPUU:

YYaCTHUK JOJKEH OBITh 3HATOKOM 00CYX/1aeMOM TEMBbI;

HE CTOUT COTJIalllaThCsl HA y4acTHEe B 3aCE/laHUU JIMIIb Pajd caMoro (akTa y4yacTus:
€CJIM BaM HEYEro CKa3aThb, TO JIYYIIE MOJIYATh.

JTanbl NOATOTOBKYU 3aceJaHus HAYYHOM J1a00paTOPUN:

1. Bbi0op Tembl. OCyLIECTBISIETCA C OPUEHTALMEN HA HAINpAaBJICHUS HAyYHOU
paboThl Kadenpsl M IpernojaBaTenei.  TeMbl no aucuuminHae «lluiesbie u
OMOJIOTUYECKH aKTHUBHBIE 00aBKMY CIOCOOCTBYET dbopMHpOBaHUIO
npodeccoHaNbHbIX KOMIETEHIINI, 3HAHUH W HaBBIKOB MO MPO(UIIO0 MOATOTOBKH.

KpOMe TOro, TCMa JOJIKHA ITPEACTABIIATH HHTCPCC JIA cnymaTeJIeﬁ.
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[Ipu nonrotoBke K  3acelaHUI0 YYaCTHUKU TMPEJCTABISIOT PE3YJbTaThl
CaMOCTOSATENIbHON paboThl MO WCCIeIyeMOW TeMe, oOpamarT BHHMaHUE Ha
COBpPEMEHHbIC HAYYHBIC HAMPABIICHUS U3YyYE€HUsI 3TOTO BOMPOCA, BHICKA3bIBAIO CBOIO
TOYKY 3pEHHSI.

2. IloxnOop Bemymiero (MonaepaTopa) U €ro MNOATrOTOBKAa. Mojaeparop OJKEH
o0nazgaTh TakMMHU KadyecTBaMH, KaK KOMMYHHUKAaOEIbHOCTb, AapPTUCTUYHOCTD,
WHTEJUTMTEHTHOCTh. HeMaIOBa)KHEBIM SIBIISICTCS TUYHOE 00asTHUE W YyBCTBO TAaKTa..
3.Jloa0op y4YacTHHUKOB U ompeneieHue sKkcrneproB 3acenanus. CyTb JH0O0TO
3acenaHusi HAy4YHOM 1a00OpaToOpuu B TOM, YTOOBI OCYIIIECTBUTD MOIMBITKY «MO3TOBOM
aTakuy MO ONpeIeIEHHON MpoOyieMe U HAUTH OTBETHI Ha KAKHE-TO BaKHBIC BOPOCHI.
Jlsist 5TOr0 0003HAYUTH TEMBI ISl OOCYKIEHHUS 3a 2 — 4 Henmenu B paMKax
CaMOCTOSATENbHON paOOThl CTYACHTOB MO AucHUIUIMHE. CTyneH4yeckas ayauTopus
JEIUTCSL Ha TPYMIbL:  AKCHEPTHI WM CIEIUATUCThI, MOJEPATOPhI, paboyas rpyrra
JUTS1 TOATOTOBKY PEILICHMUS.

Benymuii  npenojaBatenh — HamMeuyaeT MOTEHIUAIBHBIX JKCIEPTOB, KOTOPHIC
MOTJIM OBl 1aTh KBATHU(UIIMPOBAHHBIC OTBETHI HA BOMPOCHI, BOZHUKAIOIINE B paMKax
00CyX/IeHHsI 3asBJICHHON TeMbl 3aceaHusl Hay4YHOU J1abopaToOpHH.

MeTtoauka npoBeaenns 3aceJaHus HAYYHOM J1a0opaTOpPUM.
3acenanusi HaydyHOW JlabopaTtopuu OTKphIBaeT Beaymui. OH

MPEACTABISIET YYACTHUKOB, CIEIUT 3a PErJaMEHTOM, KOTOPbIA ONpenensieTcss B
Havayie 00CyXeHus1, 000011aeT UTOTHU, CYMMHUPYET KOHCTPYKTHUBHBIC MPEIOKEHUS.

OOcyxaeHue B pamkax 3acellaHds Hay4dHOW JabopaTOpuU. JOJKHO HOCHUTH
KOHCTPYKTUBHBI XapakTep, HE JOJDKHO CBOJMTHCS, C OJHON CTOPOHBI, TOJBKO K
oTdyeTaM O TMpoJAENTaHHON paboTe, a ¢ JApPyrod, - TOIBKO K KPUTUUECKUM
BbICTyIICHUSIM. COOOIIIEHHS TOJIKHBI OBITh KPAaTKUMHU, HE OoJiee 5 - 6 MUHYT.

[IpoekT UTOroBOro MOKyMEHTa OTJIaIlaeTcsl B KOHIE OOCYXICHHsI (TUCKYCCHHU), B
HETO BHOCATCS IONOJIHEHHUS, U3MEHEHUS, TONIPaBKH.

JIJ1st TOATOTOBKY K 3aIMTE BBIMOJIHEHHOTO MHANBUIYATLHOTO HAYYHOTO TIPOEKTa

CTYIACHTY HEOOXOIMMO CaMOCTOSITENIbHO cOOpaTh M MPOAHATU3UPOBATH MaTEpUaIbl
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IO TEMC HUCCJICIOBAHUA W B IMCbMCHHOM BHJIC IPCACTABUTL UX HaA JIMCTAX (bopMaTa

A4.
OLICHOYHBIN JTUCT CTYJCHTa UHIUBUIyaJIbHOr0 Hay4yHoro npoekra @.1.0.
Ne Kputepuii XapakTepucTHKA KPUTEPHs Komn-Bo|
6ayuIoB
1 AKTyalIbHOCTh OOOCHOBaHHOCTh MPOEKTa B Hacrosmiee  Bpemsa,  koropas | 10

MpeArnoiaraeT pa3pelieHue HMEIIIMXCS 0 JaHHOW — TeMaTHKe
ONTUMU3AINH

2 KommierentHOCTD

KomiiekcHoe UCIIoIb30BaHNE HAay4YHO — TCXHUYCCKUX
I/IH(bOpMaHI/IOHHBIX HCTOYHHUKOB 110 HHI[HBHHyaHBHOﬁ TEMEC
HCCIICOOBAHNA W BJIAJCHHUC MaTCpUaIiOM

10

3 Hayunocts

CooTHolIeHne U3yYeHHOT0 U MPEeACTaBICHHOro0 B paboTe MaTepuaia,
a TakXe MeTOoJ0B pPabOThI B JIaHHOW HaydHOH oOjacTu IO
uccieayemMol mpobGiieMe, HCHOJIb30BAHHWE KOHKPETHBIX  HAay4HBIX
TCPMHUHOB U BOSMOXHOCTb OIICPHUPOBAHNA UMU

10

4 | CaMOCTOATENBHOCTD

CreneHb BBIMIOJIHEHUS]  BCEX  JTallOB  HWCCIENOBAaHHMA  CaMHUMH
oOy4armuMucs

10

5 3HAYNMOCTH

[Ipu3HaHue BHIMOIHEHHOTO aBTOPaMU MPOEKTA ISl TEOPETUUECKOTO U
(W1I1) MPaKTUYECKOTO MPUMEHEHHS

10

6 KpeatuBHOCTH
(TBOpPYECTBO)

HoBble opurnHanbHble UAEU U IMYTH PELICHUS, C TOMOIIBIO KOTOPBIX
aBTOpPbl  BHECIIM  HEUYTO  HOBOE B KOHTEKCT  COBPEMEHHOM
NEUCTBUTENHHOCTHU

10

7 | IlpezenTabenbHOCTD
(myOnnuHOE
IIPE/ICTAaBJICHUE)

@opmbl  TIpeACTaBIEHUS pe3ylbTaTa  HCCIENOBAaHUS  (JOKIAZ,
Npe3eHTalus, MakeT, Ta0nauubl, rpaduku, pororpapun u ap.),
MO3BOJISIIOIINE  PACKPBITH  CYIIHOCTh  paboTel.  CrocoOHOCTH
aBTOPOB YETKO, CTHJIMCTUYECKH TPAMOTHO U T€3UCHO M3JI0KUTh 3TaIlbl
Y pe3yJIbTaThl CBOEH e TEbHOCTH

20

8 PednexcuBHOCTH

OTHollleHNE aBTOPOB ~ MCCIEAOBaHUA K  Tporeccy paboTel U
pe3ysbTaTy CBOEH JesATENbHOCTH. XapaKTepU3yeTcss OTBETaMu Ha
OCHOBHbIE Bompochl: Yrto ypanock caenarb? YUrto He ymanoch?
[Touemy? Uto xoTenu ObI OCYIIECTBUTH B OyAymieM?

10

9 Odopmienue

AKKYpaTHOCTb 1 TPaMOTHOCTb O(OPMIIEHHS HCCIEeI0BaTEIbCKON
paboTel. OCHOBHBIE pa3/ieibl:

TUTYJIBHBIA JIMCT, TUIAH paboThl, JIMTEPaTYpHbIH 0030p, METOJbI
WCCIIC/IOBAHMSI, Pe3Y/IbTaThl  pabOThI,  BBIBOJ,  IPAKTUYECKHE
npeanoxenus*, npuiaoxenne®  (* - He 00s3aTEIBHBI)

10

MAKCHMAJbHOE KOJUYeCTBO 0a/IJI0B

100

JlaGopaTopHnasi padora Ne 8.

Tema 3anstus: BuusHue aHTHOKMCJAUTENed HAa  (PU3MKO-XHUMHYECKHUE

MmoKa3aTejii PpPacCTHTCIBHBIX MaceJl M KHPOB. Iloka3zaTesan 0e30MaCHOCTH.

MeTtoasbl ucciieaoBanus. TexHoJIorn4ecKue 0CO0EHHOCTH INPUMCHCHUS.

ITo HWHANBUAYAJIIBHOMY 3aAdHUIO IIOATOTOBHUTDH pe(bepaTLI N IIPE3CHTALMU

TBOPYCCKHX ITPOCKTOB.
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e llcnonb30BaHWE AaHTHUOKUCIUTEIEH M AaHTUOKCUAAHTOB B MPOU3BOJICTBE
MPOJAYKTOB MUTAHMUS.
e HopmaTuBHO mnpaBoBbIe aKThl oOOecreueHusi  Oe30MaCHOCTH HOBBIX
BUJIOB TTUIIEBOU MPOAYKIINH.
3aoanus 011 0ONOAHUMETbHO20 DOHYCA
Hcnonb3oBaHWe AaHTUOKHUCIUTENIEH W aHTHUOKCHIAHTOB B IPOU3BOJCTBE

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

Onucanue MKAaJIbI OLEHNBAHUS
Kpurepuu ouenku padoThbl CTyAeHTA:

[Tponenypa npoBeaeHUsI TaHHOTO OIIEHOYHOTO MEPOIPUSATUS BKIIIOYAET B ce0s
KOMIUJICKT 3aJlaHui JJII CaMOCTOSTENIbHON paboThl, KOTOPhIE MO3BOJSIOT OICHUTH
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB IO TemMaM JucuuiuiuHbl «IluimeBbie u
OMOJIOTHYEeCKH AKTUBHBbIC J00ABKH).

[Ipenyaraembie CTyACHTY HaANpaBJICHHUS [JI1 BBIMOJHEHUS HAYYHOTO TIPOEKTa
MO3BOJISIIOT ()OPMUPOBATh MPAKTHUYECKUE 3HAHUS W YMEHUS B COOTBETCTBUU C
komnetTeHiamMu T1K — 4, TIK — 5.

Oyenka  «omauuHo»  BBICTABISETCS  CTYACHTY, €CIHM TEOPETHYECKOE
coliepKaHUEe MaTepualia HWCCIEAOBAHMS TPEJCTABIEHO B JOCTAaTOYHOM OOBEME,
HCUYEPNBIBAIONIE, TOCJIENIOBATENIbHO, YETKO U JIOTUMYECKH CTPOWHO H3JaraeT
MaTepuall; CBOOOJHO CHPABISETCS C BOIIPOCAMHU, UCIIOJIb3YEeT B OTBETE
JIOTIOJTHUTENBHBIA MaTepuaj, aHAIM3UPYeT MOIYYEHHBIC PE3yJbTaThl; MPOSBIISICT
CaMOCTOSITENIbHOCTD MPU BHITIOJIHEHUH 3a1aHUN. 3HAET 0COOCHHOCTHU MPAKTUYECKOTO
MIPUMEHEHUS TTOATOTOBJIEHHOIO0 MaTepuaia.

OyeHka «xopouio» BBICTABISIETCS CTYACHTY, €CJIM TEOPETUUECKOE COJIEPHKAHUE
Kypca OCBOGHO TIOJIHOCTBIO, HEOOXOJWMbIC KOMIIETEHIIMM B  OCHOBHOM
chopMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIC MPOTpaMMO OOy4YeHHs] yueOHbIe 3aaHus
BBITIOJTHEHBI, KAU€CTBO UX BBIMOJHEHUS JOCTATOYHO BhICOKOE. CTYAEHT TBEPJIO 3HAET
MaTepuall, TpaMOTHO M IO CYHIECTBY H3JIaraeT e€ro, He JOIMYyCKasl CYIIECTBEHHBIX

HETOYHOCTEHN B OTBETE HA BOITPOC.
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Oyenxa «y0061emeopumenbHo» BBICTABISIETCS CTYIEHTY, €CIIM TEOPETUUECKOE
COJEpP/KaHUE Kypca OCBOCHO YaCTUYHO, HO IPOOENbI HE HOCAT CYLIECTBEHHOI'O
Xapakrepa, OOJIBIIMHCTBO NPETyCMOTPEHHBIX MPOrPaMMOMl 3aJaHUN BBIIIOJHEHO, HO
B HUX MMEIOTCS OLUMOKH, IIPH OTBETE HA MOCTABJIEHHBIM BOIPOC CTYJIEHT AOIMYCKAET
HETOYHOCTH, HEIOCTATOYHO MIPABUIIbHBIE (POPMYIUPOBKH, HAOIIONAIOTCS HAPYILIEHUS
JIOTUYECKON NOCIIEA0BATENbHOCTH B U3JI0KEHUH [TPOTPAMMHOI0 MaTepHuaia.

Oyenxa «Hey0o81emeopumenbHo» BBICTABIETCS CTYIEHTY, €CJIM OH HE 3HAET
3HAYNUTEIBPHOM 4YacTH IPOTPAMMHOIO MaTepHala, JOIYCKAeT CYIIECTBEHHBIC
OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSMHU BBINIOJHIET J1a0OpaTOpHBIC
paboThl, HEOOXOAUMBIE JIADOPATOPHBIE KOMIIETEHUMH HE CHOPMHPOBAHBI,
OOJIBIIMHCTBO NPEIYCMOTPEHHBIX IMPOTrpaMMON 0O0ydeHMs] Y4YeOHBIX 3aJaHUl HE
BBIIIOJIHEHO, KAayeCTBO HUX BBIMOJHEHUS OLEHEHO YHCIOM OaljioB, OJU3KUM K
MUHHAMAJIBHOMY.

O1meHKa «3a4T€HO» BBICTABISACTCS CTYAEHTY, €CIIM IpH CcoOece0BaHUU
CTYJIEHT PacKpbIBae€T BOMPOCHI MO T€MaM JUCLMIUIMHBI; XOPOIIO OPUEHTUPYETCS: B
TEpPMUHAX, B IpaBWJIax  YCTAHOBKM  COBPEMEHHOTO O0OpylOBaHUS, B
KOMIIOHOBOYHBIX PEIICHUSX LEXOB M TOMEIIECHUI, B OCHOBHBIX HaIlpaBiICHUIX
ONTUMU3ALIUN TEXHOJIOTMUECKUX MPOILIECCOB B OOLIECTBEHHOM MUTAHUU.

OrneHkKa «HE 3a4T€HO» BBICTABIISIETCS CTYIEHTY, €CIM NpH CcoOecel0BaHUU
CTYJIEHT JOIYCKAaeT rpyOble OMIMOKH; HE OPUEHTUPYETCS B TEPMHUHAX; HE 3HAET:
IpaBUJia YCTAHOBKHM COBPEMEHHOTO OOOpYAOBAaHHSA, B OCHOBHBIX HAalpaBICHHSX

ONTUMH3AINH TCXHOJIOTHUYCCKUX ITPOICCCOB B O6IHCCTBCHHOM ITUTaHUMH.

6. PexoMeHayemasi JuTepaTypa U HHTEPHET - peCypChbl:

OcHoBHas auTEpaTypa:

1. Tlo3usikoBckuii, B. M. IlumeBbie MHTpEeIUEHTH W OUONOTHYECKH AKTHBHBIC
no6aBku : yueOHuk / B.M. [To3askosckuii, O.B. Uyrynora, M.IO. TamoBa ; moj o0,
pen. B.M. Ilo3nsikoBckoro. — MockBa : UH®PA-M, 2023. — 143 c. + Jom.
MaTepuanbl [DnekTpoHHbIH pecypc]. — (Bpicmee oOpa3oBanue: bakanaBpuar). —

DOI 10.12737/21014. - ISBN 978-5-16-018637-5. - Tekcr : snekrponnsiit. - URL:
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https://znanium.com/catalog/product/2031744 (mara oOpamenus: 04.08.2023). —
Pexxum nocrymna: mo noammcke.

2. CmupnoBa, U. P. IlumeBbie U OMOJOTUYECKH AaKTHUBHBIC T00ABKU K MHILE :
yaeonoe ocobue / U. P. Cmupnosa, JI. I1. CattokoBa, M. U. [llonuuckas. — CaHKT-
ITerepOypr : Ksaapo, 2021. — 112 c. — ISBN 978-5-906371-89-4. — Tekcr :
anekTpoHubidt // Ludposoit obpazoBarenbHbiii pecypc [IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/117648.htmi
JlonoHuTe IbHAS JIUTEpaTypa:

1. TexHonOrUsl NPOIYKIMU OOIIECTBEHHOIO MUTAHUS | Y4E€OHHK /JIs1 OaKaiaBpoOB
HarpasyieHUs TOATOTOBKH 19.03.04 — «TexHonorus npoayKUuy U OpraHu3anus
obmectBennoro nutanus» / M. H. Kytkuna, C. A. Exuceea, 1. B. Cumakoga, O. 1.
WNpunnna. — Cankt-IletepOypr : Tpounkmii moct, 2022. — 674 ¢. — ISBN 978-5-
6044302-8-6. — Texcr : anexTponHsbIit // Lludposoit o6pazoBarenbhbiit pecypc [IPR
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. Kopsiukuna, C. Sl. @yHKIIMOHATBHBIE MTUIIEBbIC HHTPEAUEHTHI U T00ABKHU IS
xJ1€000y10uHbIX ¥ KoHAuTepckux m3aenuit / C. 5. Kopsiukuna, T.B. Matseena. - CI16
: TUOP/, 2013. - 528 c. - [Ipun.: c. 516-520. - bubnuorp.: c. 521-527.

4, TP TC 029/2012 TpeOoBanusg 0€30MaCHOCTH MHUIIEBBIX J100aBOK,
apoMaTU3aTOPOB M TEXHOJOTMYECKUX BCIOMOTATENbHBIX CPEACTB [DIEKTPOHHBIN
pecypc]: — Pexum poctyna: [DIeKTpOHHBIA pecypc]: — Pexum poctyna:
http://www.consultant.ru/document/cons_doc LAW 133445/. — 3bC «IPRbooksy». —
ObC «IPRbooks»

5. "MP 2.3.0279-22. 2.3. l'uruena nutanus. PekoMeHIaluu Mo OCYIIECTBICHUIO
MPOU3BOJCTBEHHOTO KOHTPOJS 32 COOTBETCTBUEM H3TOTOBJICHHOW MPOIYKIUU
CTaHJapTaM, TEXHUYECKUM PErjaMEeHTaM M TEXHUYECKUM YCIOBUSIM. MeToaudeckue
pekomenaanuu" Iudposoit oOpazoBatenwHbIl pecypc IPR SMART : [caiiT]. —
URL.: https://ppt.ru/docs/metodicheskiye-rekomendatsii/265271

HNuTepHeT-pecypesbl:
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1. OBC «YHuBepcurerckass OMONMOTEKa OHJIAWH» - NOCTYN K MarepuaiaM B

aekTpoHHOU (hopme http://biblioclub.ru

2. HWuadopmammonnas cucteMa "EgumHoe OKHO jJocTtynma K 0Opa3oBaTelbHbIM

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

3. Karanor 00pa30BaTeNbHBIX  HWHTEPHET-PECYPCOB M MOJTHOTEKCTOBOM
DJIGKTPOHHOW  y4eOHO-METOMUYecKol Oubimuoreke i MPodheCcCHOHATHLHOTO
oOpazoBanus. . — Pexxum moctyma:http://window.edu.ru/library/pdf2txt

4. DnextponHas 6ubnuoreka «Hayka u Texnuka». — Pexum gocryna: http://n-
t.ru/ cait Pocnorpebnagzopa P® — Pexum  jgocryna:

http://rospotrebnadzor.ru
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