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HEJIb 1 3AJAYY OCBOEHM A JUCIAITIJIMHBI

Ileb10 0CBOCHUS TUCHMILIMHBI

1. U3ydyenue nuieBoil XUMHUU KaK CaMOCTOSATEIbHON HAyKH U €€ BaKHEHIIMMHU MPAKTUYECKUMU
MIPUIIOKEHUSIMU;

2. I3yyeHne COBpPEMEHHBIX METO/IOB aHAIN3a MUIIEBOW NMPOJYKIWU M MPUMEHEHHE WX MPH Ka-
YECTBEHHOM U KOJIMYECTBEHHOM aHAJIM3€ NUIIEBOM MPOLYKIIUH.

3agaum ocBOeHMS TUCHUILINHBI:

1.M3y4yeHue cocTaBa MUIIEBON MPOAYKIIUU U PA3IIUYHBIX MUIIEBBIX 100aBOK;

2. V3ydeHne oOmmMxX 3aKOHOMEPHOCTEHW aHaiM3a MUIIEBON MPOIYKIUU Pa3IUYHBIMU (DU3UKO-
XUMUYECKUMH, XUMUYECKUMH M OPTaHOJIENTHIECKUMH METOJaMU aHAJIN3a;

3. ®opMUpOBaHHE YMEHHUM M HABBIKOB JUIsl peIIeHUs] TPOOIEMHBIX U CUTYallMOHHBIX 3a7a4 B 00-
JIACTH IUIIEBON XUMUH.

MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuuminHa OTHOCUTCS K IMCHUIUIMHAM 10 BHIOOPY BapHaTUBHOW YacTH y4eOHOTO Ijia-
Ha, 0a3upyercs Ha 3HAHUAX M YMEHHSX, BHIpAOOTaHHBIX MPHU MPOXOKJICHUH MPEAIIECTBYIOMINX
KypCcOB (HEOpraHuyecKkasi XUMHUs, aHaJTUTHUECKass XUMHUS U JIp.), yIIyosnseT (yHIaMeHTaIbHYIO
€CTECTBEHHOHAYYHYIO TOJTrOTOBKY CTY/IEHTOB IO HaIIPaBJICHUIO MOATOTOBKH OaKajIaBpOB
04.03.01 Xumus.

JlanHas qUCIUTUIMHA U3ydaeTcs Ha 3 Kypce B 5 cemecTpe.

3 HEPEUEHD IIVITAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIUIIJIMHE
MOAYJI1I0), COOTHECEHHbBIX C INTAHUPYEMBIMU PE3YJIbTATAMH OCBO-
EHUA OIIOII

Kon u HaumeHoBaHue peanusye- [lepeueHs MmIaHUPYEMBIX PE3yIbTATOB 0OYUEHUS O JTUC-
MO KOMITIETEHIINN [UIUTMHE (MOJYII0), COOTHECEHHBIX C MHIUKATOPaMHU J10-
CTH)KEHUSI KOMITETEHIIUI

IIK-1: cmocoOHOCTE BBIITOJIHATE | 3HATH:

CTaHIapTHBIC Omepaluy 1o mnpea- | -CTaHaapTHbIE METObI AHAIM3a MUILEBBIX IPOIYKTOB;
JIaraéMbIM METOUKAM -CriocoObl BBIJICTICHUS, OYUCTKH M HIACHTU(PHUKAIUA HEOP-
TFaHMYECKUX U OPTaHUYECKHUX BEIIECTB B MUIIEBON MPOIYK-
JA170%1

YMeTh:

-IIpoBoUTH 1O 3a/JaHHON METOJUKE aHAJIU3 MUIIEBOM MPO-
JYKINH;

-[IpoBOIUTE OYUCTKY W UISHTHU(PHUKAIUIO MUIIEBON MPO-
JTYKIMH TI0 CTAHIAPTHBIM METONKAM;

-OnpenensaTe BaKHEHUIITNE MOKA3aTENH Ui KOHKPETHBIX
HAaUMEHOBAHUI MUIIEBBIX MPOJTYKTOB

Bnanerts:

-bazoBeiMH TIpHeMaMu pabOTHI CO CTAaHAAPTHBIM M CHEIUA-
JU3UPOBAHHBIM J1a00PaTOPHBIM OOOpPYJOBAaHUEM JJIsl aHa-
JM3a MUIIEBON IPOAYKIUH;

-TexHuKO# BOCIPOU3BENICHUSI CTAaHIAPTHBIX METOJUK aHa-
JM32a TUIIEBON MPOAYKIIUU Pa3TUYHBIMU METOJAMU aHAIIH-
3a
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OBIIAA TPYAOEMKOCTDH INCHUTIJIMHBI

O0beM TUCHUIIMHBI B 3a4€eTHBIX eiuHUNax (Bcero) 5 3ET

ITo Bugam yueOHoii padorsl ( B yacax): 180

KosmmuectBo wacos
(bopma oOyueHHUs - OUHAS)

Bun yae6HOM paboThI B 1.4. o
Bcero no nany ceMecTpam

5

1 2 3

KonrakTtHas paboTta oOydaromuxcs ¢ MpenoiaBaTesieM 90 90
B cooTBeTCTBHHU € YII

AyIUTOpHBIE 3aHATHUS: 90 90

JIEKITUN 36 36

CEeMHMHAPHI M TPAKTHYECKHIE 3aHATHUS 0 0

nabopaTopHbIe pabOThl, MPAKTUKYMbI 54 54

CamocrosTenpHas padoTa 54 18

dopma TeKyniero KOHTPOJIsl 3HaHUN U KOHTPOJIS camMo-
CTOSITENTLHOU pabOTHI: TECTUPOBAHKE, KOHTPOJIbHAS

NunuBunyaneusiii | MHauBHYyanbHBINA
OIPOC, OTYET IO OIPOC, OTYET IO

pabora, KOJIIOKBUYM, pedepaT u ap. (He meHee 2 BH- 1a00paTOPHBIM 71a00paTOPHBIM
JIOB) pabotam pabotam
Kypcosas pabora 0 0

Bubl npoMexxyTouHOM aTTecTarum Dx3amen/36 Dx3amen/36
Bcero yacos mo gucnuIuinae 180 180

4.3 Coneprkanne IMCUUILIMHBI (MoayJif.) Pacnipenesienne 4acoB o reMaM M BUIaM

yueOHoii padoThI:

dopma 00ydyeHus: oyHas

Bunbl yueOHBIX 3aHATHI
AyIUTOpHBIE 3aHATUS 3aHs
YAHTOP dopma
JlaGopa- THS B
HazBanue paznenoB u | Bee- [Ipaktu- Camo- | TeKylero
Jle TOPHBIC HUHTEP
TeM ro YECKHE CTOSITEIb | KOHTPOJIS
KI{ paboThl, aKTUB .
3aHATHA, . Has pa- 3HAHUI
17071 MIpaKTH- HOU
CEMUHAPBI oora
KYMBI dbopme
Tema 1. Beenenue B Nunusu-
KypC TMHIIEBOW XUMUU 2 2 - - 2 2 JTyaJTbHBIH
omnpoc
Tema 2. [lumeBas 1eH- Otuer no
HOCTb M KauecTBO Mpo- | 5 i i 5 4 nabopa-
JTYKTOB MUTaHUS TOPHOM
pabote
Tema 3. Ompenenenue Otuer no
COZIepKAHHs TaHHHA B | o 6 5 4 nabopa-
YEPHOM Yae TOPHOM
paboTe
Tema 4. OcHOBBI H# 4 2 - - 2 2 NunuBu-
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MIPUHIIUIIBI TATAHUS JTyaTbHBIN

orpoc,

TECT

Tema 5. Knaccuduxka- Nunusu-
U THUIIEBBIX J100a- 6 9 i JTyaTbHBIHA
BOK. [InmeBsie kpacu- OIIpoC,
TeN TECT
Tema 6. Ompenenenue Otuer mo
coJlepKaHus KoQerHa 6 i i nabopa-
B YEPHOM Yae TOPHOH

pabore
Tema 7. Iluiessle no- WNnannsu-
0aBKHM, H3MEHSMOmMNE | 2 2 - JTyaITbHBIH
KOHCHCTCHITHIO oTIpocC
Tema 8. Apomaruue- Otuer no
CKHE BEIECTBA U nozl: 8 5 i na6opav-
CJIACTUTEIIH B MTHIIICBOM TOPHOM
XUMUHU pabote
Tema 9. KoHcepBaHTHI WNHauBwy-
U aHTUOKCUJAHTBI B | 2 2 - JyaJIbHBIN
MHUIIEBON XUMHU OIpocC
Tema 10. Ilpupomnsie W BH-
TOKCHKAHTBl 1 3arpsis- |, 2 i TyabHEI
HUTENH B MUIIEBON Y
XUMHH onpoc
Tema 11. Onpenenenue Otuyer 110
acmaptama crekTpodo- 6 i i nmabopa-
TOMETPUYECKUM METO- TOPHOMN
IIOM pabote
Tema 12. Paguanus u Nunusu-
TOKCHYHbBIC 3JeMeHThl | 4 4 - JTyaJTbHBIH
B ITUIIEBBIX TPOYKTAX OTpocC
Tema 13. Onpenenenue Otuer 110
COJIEPKAHUS BUTAMUHA | o i i nabopa-
C B ¢pykrax u dpyk- TOPHOM
TOBBIX COKax pabote
Tema 14. Konrtposb

Nunusu-
MHKOTOKCHHOB M KaH- | 5 ) S
LIEPOTeHHBIX BEILIECTB B ompoc
MPOJIyKTaX MUTAHUS
Tema 15. Metoasl u Nunusu-
9Tanbl UACHTHPUKAITUU 2 2 - JTyaJTbHBIH
MIPOJIyKTOB MUTAHUS OTIpoC
Tema 16. ®ortosnek- Otuer no
TPOKOJIOpUMETpUYE- 5 i i nabopa-
CKOE OfpeseNieHHe KO- TOPHOH
(denHa B HAMMTKaX pabote
Tema 17. Texuonoru- Nunusu-
yeckas 00padoTka mu- 8 4 - JTyambHBIHA
LIEBOM MPOIYKIIUH. OIIpoc,

®opma A
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Meronas! onpeneneHus TECT

OElIKOB B MPOJYKTax

MMUTAHUS

Tema 18. Onpenenenue Otuer no

CONEPHKAHNS KBS B | o i i 6 9 5 JIa60an-

MOJIOKE TOPHOM
pabote

Tema 19. Metoms Otuer mo

OTIpEJICIICHUST JKUPOB B nabopa-

MPOJIYKTaX MUTAHUS 14 4 - 6 2 4 TOPHOM
pabore,

TECT

Tema 20. Metoms Otuer mo

OTIpeNIeTICHUsI  yIJIeBO- nabopa-

J0B B Tpojaykrax nu- | 14 4 - 6 2 4 TOPHOH

TaHU pabore,

TECT
HUTOT'O 108 | 36 - 54 36 54

5 COAEP KAHUE JUCHUAIIJIMHBI MOV JISA)

1. BBeneHue B Kypc nuieBoii XuMumn

[MumeBas xumus. Onpenenenre. CTaHOBJICHUE KaK CAMOCTOSITEILHON HAYKU. 3aJayl MUIIEBOMN
xuMuM. Hanpapienus nuieBoil XuMuu. TeHaeHIMs pa3BUTHS MUIIIEBON XUMHH.

2. ITuimeBasi HEHHOCTH M KAYeCTBO MPOAYKTOB MUTAHUS

[TumeBast neHHOCTh. Bunbl munieBoii eHHoCTH. OnpeneneHre NUIeBord NeHHOCTH. PacyeT nu-
meBoil neHHoctu. [lumesas npoaykuusa. Buael numeBoit npoaykiuu. KoHTposib kauecTBa Mu-
IEBOU MPOTYKIIHH.

3. Onpenesenne cojaep:KaHusi TAHUHA B YePHOM 4Yae

TaHMH KaK XMMHUYECKOE BEIECTBO. PeakMOHHbBIC LIEHTPbl MOJIEKYJIbl. BiusHue TaHWMHA Ha Op-
raHu3M 4YesloBeka. MeTo bl onpe/ieneHusl TannHa B yepHoM 4ae. TpeboBanust ['OCT. Heo6xo-
TuMoe 000pyIoBaHKe U peakThBbl. KomndecTBeHHass 0OpaboTKa MOJYYSHHBIX JAHHBIX TP aHa-
JIM3e.

4. OCHOBBI U MPUHIIANBI MTUTAHUS

OcHoBbI coBpemeHHOro nutanus. Kontponps nuranus. PannonansHoe nutanus. [IpuHiune: pa-
HOHaIbHOTO UTaHus. COaTaHCHPOBAHHOE MTUTaHUEe. AJICKBAaTHOE ITUTAHHE.

5. Knaccndukanus nuieBbIx 100aBok. [IumeBbie KpacuTean

[Mumessie no6aBku. ['pynmbl numeBbix qo0aBok. Kiaccudukanusa numieBbix qo0aBok. [luire-
Bble Kpacutenu. Knaccuduxanus. bezonacHbie u omacHbele Kpacutenu. [IpupoaHbie U UCKyc-
crBeHHble kpacutenu. TpeboBanus 11K, 'OCT no conepxaHuto KpacuTeneil B mpoayKTax IMu-
TaHMA.

6. Onpenesnenue coaep:kanus KogpeuHa B YEPHOM 4ae

Kodeunn xax xumudeckoe BemecTBo. PeaklimoHHbIE LIEHTPHI MOJIEKYbl. BnusHue xodenHa Ha
OpraHm3M 4YenoBeka. MeTozpl ompeneneHus kodenHa B MUIIEBON mpoaykuuu. KoHTponb co-
nepxaHus kodenHa B npoaykrax nutanus. TpedoBanus ['OCT no aHanu3y v KOTUYECTBEHHOMY
coJIep>KaHuI0 Ko(herHa B IPOAYKTaX MUTAHUS.

7. IInmeBble 100aBKH, H3MEHSIIONIHE KOHCUCTEHIIUIO

3arycturenu. Knaccuduxanus 3aryctuteneil. OCHOBHBIC 3aryCTUTENH B MUIIEBON MPOMBIIIICH-
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Hoctu. CojeprxaHue 3aryctureneid B mpoaykrax nuranus. CtyaHeoOpasoBatenu. Knaccuduka-
musi cryaHeoOpasoBareneil. OCHOBHBIE CTyAHEOOpa30BaTeNM B MHUIICBON MPOMBIILICHHOCTH.
Conepxanue cTyaHeoOpa3oBaTelel B MPOAYKTaX MUTAHUSA. OMYJIbraTOpbl U CTaOMIN3aTOPHI.
Knaccugukanus sMmyapratopoB u cradbuinmzatopoB. CxoacTea u pannuust. KoHTposb coaepika-
HUS SMYJIbIaTOPOB U CTAOMIN3AaTOPOB B MPOIYKTAX MUTAHMSL.

8. ApoMaTHyecKue BelecTBAa U MOACIAACTUTEH B MUIEBOH XUMHH

Apomatuzaropsl. Buabl apomarusatopoB. lIpupoaHble M HMCKYCCTBEHHBIE apOMaTH3aTOPBI.
[IpumeHeHne B MHUIIEBOM NPOMBILICHHOCTH. KOHTPOJIb coliepkaHusl apoMaTU3aToOpoOB B MPO-
nykrax nutanus. [logcmacTurenu U uX pa3HOBUIHOCTh. [IpuMeHeHue noaciacTuTenel B muiie-
BOU NMPOMBINUIEHHOCTH. KOHTPOJIb cofepxkanHus MOACIaCTUTENEH.

9. KoHcepBaHTbI 1 AHTHOKCHIAHTHI B MUIIEBOIl XUMHUHU

KoncepBanTtsl. Knaccugukaius koHcepBaHTOB. BiusiHue KOHCEPBAaHTOB HA MPOAYKThI TUTAHUSL.
[Ipumenenne B NUILEBON MPOMBIIUIEHHOCTH. KOHTpOIb cofepxaHusi KOHCEPBAHTOB B IPOAYK-
Tax nutaHus. AHTHokcuganThl. Kiaccugpukanusa. CxoncTBa U pa3ianyuns KOHCEPBAHTOB M aHTH -
oKkcuAaHTOB. KOHTPOJIb cofiepKaHusl aHTHOKCHUIAHTOB.

10. IpupoaHbIe TOKCHKAHTHI U 3arPA3HUTEN B MUIIEBO XUMUH

[Ipupoanbie TOKCUKAaHThl. Bubl TOKCHKaHTOB. BinusiHue TOKCMKAHTOB HA MPOJYKTHI MUTAHMUSL.
3arps3HUATENN TpOAYKTOB nuTaHud. [lectunuasl B mumieBoid nmpombinuieHHocTH. Kiaccuduka-
1M ¥ KOHTPOJIb COJIEP>KaHUs ECTUIIMIOB MPOTYKTaX MUTAHUS.

11. Onpenesienne acnapTamMa cneKTpo(oToMeTpHUYECKUM METOA0M

Acmapram. @u3uKo-xuMHueckue cBoiicTBa. CocTaB acnaprama. MeToabl onpeaesieHusl acrap-
tama. [1/IK comepskanus aciaprama B pa3jIMYHbIX MPOJAYKTAX MUTAHUA.

12. Paguanus ¥ TOKCHYHbIE 3JIEMEHTHI B MUILEBbIX MPOAYKTAX

ToxcrnuHble neMeHThl. BiiisHUE TOKCHYHBIX JIEMEHTOB HA MPOJYKThHl MUTAHUS M HA OpraHUu3M
yesnoBeka. MeToibl onpeaeieHnss TOKCHYHBIX 2JIEMEHTOB B NMPOAYKTax nuTtaHus. Paguanus. Pa-
JTMOAKTUBHOE 3arpsi3HEHUE MUIIEBBIX TPOAYKTOB. MeTopl oOHapyxeHus paauanuu. Paananu-
OHHasi 0€3011aCHOCTh B MUILEBOM MPOMBIIUICHHOCTH.

13. Onpenesienue coaepkanusi BuTamuHa C B QppykTax U pPyKTOBBIX COKaAX

Buramunbl. Knaccudukanus BUTaMHHOB. BinusiHue BUTAaMHUHOB Ha OpraHU3M uejoBeka. Bura-
MuH C. PeakiimoHHbIe LIEHTPBI MOJIEKYIBI. MeToibl 0OHapykeHus BuTaMuHa C B MPOJYyKTax MH-
tanus. KonnuectBeHHoe onpenenenue ButaMuHa C B MpoayKTax MUTaHus. MeToasl onpeaene-
Hus BuTamuHa C.

14 KoHTpOJIb MUKOTOKCHHOB H KAHI€POTeHHBIX BellleCTB B MPOAYKTAX MUTAHUS
MukoTokcuHbl. Busibl MUKOTOKCMHOB. KOHTPOJIb cozlepkaHus MUKOTOKCUHOB B IMPOAYKTaX IH-
tanus. KanueporeHHele BeniecTBa. BinsHMe KaHIEPOr€HHBIX BEIIECTB HAa OPraHU3M YeJIOBEKa.
Mertoapl onpeneneHuss KaHUEpOreHHbIX BelecTB. KOHTposb copepxkaHus KaHIIEPOT€HHBIX Be-
LIECTB.

15. MeToasbl 4 3Tanbl HIEHTH(PUKAIUN TPOIYKTOB MUTAHUSA

WnenTudukanys MeTOJOB aHAIM3a MUILEBBIX NMPOJIYKTOB. Pa3HOBHIHOCTh METOJOB aHalIM3a
MULIEBBIX NMPOAYKTOB. CXeMa XMMHMUYECKOTO aHaJIW3a MHULIEBBIX NPOAYKTOB. OCHOBHBIE 3Tallbl
XMMHMUYECKOTO aHAJIN3a MULIEBBIX MPOAYKTOB.

16. ®0T03/1eKTPOKOJIOPUMETPUYECKOE ONpeieJieHHe KOeHnHa B HAMUTKAX

Kogenn kak XxuMHueckoe BelIeCTBO. PeakMOHHbIE HEHTPBI MOJIEKy/bl. BrnusHue kodenna Ha
OpraHusM uyenoBeka. MeTo sl onpezaeneHus kodenHa B HanuTkax. KoHTposb copepikaHus KO-
¢enna B Hanutkax. Tpedosanus 'OCT mo aHanu3y M KOJIMYECTBEHHOMY COJAEP)KaHUIO KO(pEHHA
B HaIMTKaX.
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17. Texnosioruyeckasi o6padoTka nuiesoi npoaykuuu. Meroasl onpeaeneHus 0eJKOB B
NPOAYKTAX NUTAHUSA

benku. llenHocts GenkoB [uisi opranu3Ma udenoBeka. TexHosnoruyeckas obpadortka. IIporeccsr
o0paboTku. Buapl 00paboTky numieBoi npoaykiuu. ['uaparaius 6enkoB. [leHarypanus OSIKOB.
JlecTpykius OEJIKOB MPU TEXHOJIOTHUECKONU 00padoTKe.

18. Onpenesienue coepKaHUA KAJIbLIHUA B MOJIOKE

Kanpuuit u ero BiausiHUE Ha OpraHu3M yenoBeka. KauecTBEHHOE M KOJMYECTBEHHOE OIpesieie-
Hue Kanplus. Meroabl onpeaeneHust kanpuus B npoaykrax nutanus no I'OCT. Kontposas co-
JepKaHUs KalbIMs B IPOJTYyKTaX MUTAHUSL.

19. MeToasl onpeaeseHust ;KUPOB B MPOAYKTAX MUTAHUS

XKupsl. LleHHOCTH XMpOB JUId OpraHu3ma yenoBeka. OOIas XxapakTepuCTUKa KUPOB. MeTo bl
onpezeneHust xupoB. OmnpeneneHne mMaccoBoil Aoau xupa. OnpenesneHrne KUCIOTHOIO 4YHcia
xupoB. OnpeneneHue yuciia oMbUIeHUs xupoB. Onpenenenue ogHoro yucia xxupos. Onpene-
JIEHUE MEePEKUCHOTO Yncia JKUPOB.

20. MeToapl onpe/ieieHUs1 YIJI€eBOIOB B IPOAYKTAX MUTAHUS

VYrneBoasl. LleHHOCTH yrieBomoB Juisl opraHu3ma uesnoBeka. Kiaccuduxaius yrieBoJoB, UC-
MoJib3yeMble B MpoayKkTax nuTanus. [lumeBas u Ouosiornyeckas IEHHOCTh YIJIeBOJI0B. MeTo bl
omnpeaesneHus yrieo1oB. Onpeaenenue npocTermmx caxapos. OnpenesieHue yCBOSIEMbIX MO -
caxapunoB. OnpeJenieHne HeyCBOsSIEMbIX YIJIEBOJIOB.

6 TEMbI IPAKTUUECKHUX U CEMUHAPCKHUX 3AHATHI

JlauHbIil BUJ paboThl HE IpenycMoTpeH Y11

7 IABOPATOPHBIE PABOTDI, IPAKTUKYMBbI
Tema 3 Onpedenenue cooeprcanus MaHuHa 6 YePHOM yae
Jlabopamopnas paboma Nel

«Onpeoenenue cooeprcanus manuna ¢ yueprom uae» (6 u)

Peaxmuegvl: Ooucm.eo0a, pacmeop UHOULOKAPMUHA, NEPMAHeAHAM Kaaus (Cmamoapm-
mump).

Ilpuéopwt u obopyoosanue: xkonbdwvl niockoOoHHble obvemom 250 ma, 500 mn, yununopsi
oovemom 250 mn, 6ropemxu, nunemku na 10 u 25 ma, narouku cmexisiHHvle, Oymazca Guibmpo-
BANIbHASL, MAPTS, 8AMA, BOPOHKU WMAMUBYL, Oepiicameint, NeCoK K8apyeeawlil, Kolbvl MepHble Ha

50,100,250,500 « 1000 .

Kpartkue Teopernyeckue cBeieHUA

Yaif B IIMPOKOM CMBbICIIE — JIF0OOOW HAMUTOK, NMPUTOTOBJIEHHBIA IyTEM 3aBapUBaHUS
MIPEABAPUTENIBHO MOATOTOBIEHHOIO PACTUTEIBHOIO MaTepuana. B Ha3BaHUAX TaKUX HAIUTKOB K
CIIOBY «4ail», KaKk IMpaBUJIO, JOOaBIIsSETCs MOSICHEHUE, XapaKTepU3yIolllee HCIOIb3yeMOe ChIPhE
(«TpaBsiHOM Yaii», «ITOAHBIN Yail», «PpyKTOBBIH Yail» U Tak nanee).

Beraensior caeayromue BUAbl Yast 110 TUILY YaHHOTO PaCTCHUS:

e Kwuralickas PAa3HOBHUAHOCTD,
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e AccamMckasi pa3HOBUJIHOCTb;
e Kam0opxuiickas pa3HOBHIHOCTb.
[Tpo npoAoIDKUTEIFHOCTH U CIIOCO0Y OKHCIICHUS CYHIECTBYET OOJIbIasi pa3HOBUIHOCTD

qasi:

e 3eneHslii (OKuCeH He Ooee, yeM Ha 12%);

e UYepwnbrii (okucnenue uaet nout Ha 80%);

e benbrit (okucnenue g0 12%);

e Kenthiit (okucienue uaet Ha 3-12%);

e Vayn (okucnenue 2-3 aus go 70%);

e Ilysp (oxucnenue uaet 6osee 70%).

B cocTaBe yas npucyTcTBYIOT KO(ErH U TaHHH.

XI/IMI/I‘-ICCKOG BCIIICCTBO paCTI/ITCJ'H)HOFO HpOI/ICXO)KJIeHI/IH, KOTOpOG OTHOCUTCA K rpyrme
(heHosoB, Ha3pIBAaETCsA TaHMHOM. OpraHnyeckoe coeruHeHue o0aaaaeT NyOMIbHBIMA CBOMCTBA-
MU, Giiarojiapst 4eMy pacTeHHs] IpUOOPETaIOT BSLKYLIUN U TepnKuil BKyc. TaHMHBI cosiepkaTcs B
KOpe, IPEBECUHE, JINCThIX M TJI0JIaX MHOTHX PACTCHHM: 4as, dBKaJIUNTa, 1y0a, XypMbl, ailBBHI,

KaKao U Jpyrux.

[Ipn KOHTaKTE C KeIe30M U KUCIOPOJOM COCIUHEHHE OKHUCIIAETCS U CTAHOBUTCS TEMHO-
KopuuHeBbIM. [103TOMY HaNUTKU U pa3pe3aHHbIE TUIO/bl C TAHMHAMU HE CTOUT JIOJT0 OCTaBIIATH
Ha OTKPBITOM BO3ayxe. B "ae comepKUTCs pa3sHOBUIHOCTb (PEHOJIBHOTO COEAMHEHHUS, UMEHYe-
Mas L-ranun. Ero xumudeckuit coctTaB CXOAHBIH C TNIIOTAMUHOBOM KHCIOTOM.

Tanunsl B yae paccialsitoT U YJIy4IIalOT COH, €CJIM B OPraHU3M HX IOCTYNAaeT He 00JIb-
e 50-200 mr. Takoe neiicTBue HaOIrOAaeTCs Oaroaaps BHIACICHUIO CEPOTOHUHA U 10(daMuHa.
Ecnu macca BemiecTBa BHIXOJUT 32 YKa3aHHYIO TpaHUILy, OHO OoapuT. [IpunuB sHepruu ouryma-
€TCsl PY OJIHOBPEMEHHOM INpUeMe TaHUHA U KodenHa.

[Ipu opranonentuyeckoM aHaiau3e 4as OOpalalOT BHUMaHUE Ha BHEIIHEE COCTOSHUE,
1[BET, BKyC U 3amax. [Ipu Qu3nKo-XuMUYECKHM aHAIM3€ CMOTPAT Ha KOJIMYECTBEHHOE COJepikKa-
HUE TaHWHA ¥ KO(EerHa B Yae ¢ IEeNbI0 MPUCBOSHUS COpTa IJIs JaHHOU Kareropuu yas. TexHuue-
ckue ycnoBus onucansl B ['OCT P 55327-2012 u T'OCT 1940-75. Onpenenenue coaepx aHue
taHnHa U Ko(enna onucansl B ['OCT 19885-74. CymHocTh omnpeesieH!sl TaHMHAa OCHOBAHO Ha
€ro OKHUCIICHUU NIEPMAHTaHATOM KaJlusl B MPUCYTCTBUU MHIUKATOPA UHAUTOKAPMHUHA.

Leab padoThl: OCYIIECTBUTH XUMUKO-aHATUTUYECKUN KOHTPOJIb KaueCTBa Yas U YalHbIX
HAMUTKOB U ONIPEACTUTH COJIepPKaHNe TaHWHA U KOPEHHA B HEM.

3KCHepI/IMeHTaﬂbHaﬂ 4acTb
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IIpoGonoaroroBka

2,5 T HaBECKH 4Yasi, B3ATOW M3 CpeaHel MpoObl METOJOM YETBEPTOBAHMSA, MOMELIAIOT B
baphopoBy0 CTYNKY W TIIATEIFHO W3MEIHUYAIOT. 3aT€M KOJHMYECTBEHHO IMEPEHOCST B CTAaKaH
o0semom 400-600 mut, mpunmuBaroT 250 MIT KUTISAIIEH AUCTHILITMPOBAHHONM BOJBI M CTABAT HA Mar-
HUTHYIO0 Memaiky. IlepememuBaioT 5 MUHYT Ha MakcUMalbHbIX 0OopoTax. IlomyyeHHbIN 3KC-
TPakKT GUIABTPYIOT uepe3 4-X CIOMHYIO Mapito, oTOMparoT 10 Mt 11t TanbHEHINX UCTIBITAHUH.
BHUMAHMUE! AnanorudHo npoBOAST XOJOCTON (KOHTPOJIbHBII) OIBIT, UCIIOJIb3Ysl BMECTO 2,5
T 4as TaKoe K€ KOJIMYECTBO AUCTUIUINPOBAHHOM BOJIBI.

IMoaroroBka K MCNBLITAHUIO.
IIpuroroBJieHne pacTBopa HHAUKATOPA HHAUTOKAPMHHA.
0,25 r MENKOKPUCTAIIIMYECKOT0 MHAMIOKapMUHA B3BEIIMBAIOT HAa aHAIIMTUYECKUX Becax, mepe-
HOCAT B cTakaH Ha 100 mu1. 3arem npunuBaroT 12,5 M1 KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI H,
OCTOPOXHO, TIO MOPLUAM MPUIUBAIOT HEOOIbIINE TOPUUHN IUCT.Bobl. [locie mosHoro pacrso-
pEHUS MEePEHOCAT MOJIYYEHHBIN pacTBOP B MEPHYIO K00y Ha 250 M1 U 1OBOJAAT AUCT.BOJOH 10
METKH.
IIpurorosijienue 0,1 H pacTBopa nepMaHraHaTa Kajus.

IIpuroToBiieHNE BBINOJIHACTCS W3 CTAaHAAPT-TUTPA. BBIOJIHAETCS 1O MHCTPYKLMH, yKa-
3aHHOM HA DTUKETKE.

2. IIpoBenenne HCbITAHUS.

[TonydyeHHsIit SkcTpakT 00bemMoM 10 MiT IEpeHOCAT B MEpHYIO K00y o0bemom 1000 mut,
no6aBystroT 750 MIT AMCT.BOJIBI, 25 MJT pacTBOpa MHAMKATOpa MHAUTOKapMuHA U TUTpYroT 0,1 H
pacTBOPOM II€pMaHraHaTa Kajlusi JO MOSIBICHUS KEJITOr0 30J0TUCTOTO OKpaIllMBaHMs pacTBOpa.

AHAJIOTUYHO BBINIOJHSIIOT aHAIU3 C KOHTpOHBHOﬁ HpO6OI>'I.

3. O6paboTka pe3yaIbTATOB.

KonuuectBenHoe conep:kanue TaHuHa (A) B aHaIM3UpyeMOW MpoOe BBIYUCIAIOT IO

bopmye:

_ (a—a;)#0,004157+V+100

A

)
Vi+#m

rae  a- xonudectBo 0,1 H pacTBOpa mepMaHraHara Kaius, U3pacXx0J0BaHHOE Ha OKHCIICHUE
TaHMHA, MJI;
ai-konmdectBo 0,1 H pacTBopa mepMaHraHata Kaius, U3pacXOJOBaHHOE HA THUTPOBAHHE

pacTBOpPa BOJAbI U UHAUTOKApMHHA, MJI;

®opma A Crpannna 9 u3 59



MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

0,004157- konunvectBo TaHuHa, okuciasemoe 1 mi 0,1 H pacTBOpa mepMaHraHaTa Kaius,

V-o0m1ee KOJIMYECTBO TMOTYICHHOTO IKCTPAKTA Yasi, MJT;

V1-KOJIMYECTBO SKCTPAKTA, B3ATOE JJIsi UCIIBITAHUS, MII,

M-mMacca HaBECKU 4asl, T.
4 Pu3UKO-XMMHYECKHE MMOKA3aTEIH Yasl.

[Tony4yeHHbIe pe3yNbTaThl CPABHUBAIOT C TAOJIUYHBIMU JAHHBIMU U MPUCBAUBAIOT JJIs
uccaeayeMoro oopasiia copr.

[To nosiydeHHBIM pe3yabTaTam ONPENEAIOT COPT Yasi U AT BBIBOJ O €ro KayecTBeE.
Tak ’xe BBITIOJHSAETCS OPraHOJENTHYECKAsl OLIEHKA KauyecTBa Yas U BBIHOCUTCSI OO pe3yilb-
TaT KadyecTBa 4asg. Hanuuwne TaHWHA ABISIOTCS OJHMMH M3 HanOoOJiee BaKHBIX MOKa3aTeleld Ka-

yecTBa 4asa. Hanbompiiee COZCPIKAHUE TaHMHA T'OBOPUT O JOCTATOYHO BBICOKOM KAa4YC€CTBEC 4Yas.

HaumenoBanue Hopma nast yas copra

nmoxkasareJjis BbICHICI'O mepBoro BTOpOIro TPETHEr0

MaccoBas nonsa
TaHWHA HE Me- 9,1 8,5 8,0 8,0

Hee, %

KoHTpoJibHBIE BONIPOCHI
1. Yaii. Texunueckue ycnoBus. OcHoBHbIe TIokazarenu ['OCT.
2. Knaccudukanuu 4asi o pa3iudHbIM KaTerOpHsIM.
3. Omnpenenennie TanuHa B yae. CylIHOCTh METO/A.

4, OpraHOHeHTI/IquKI/Iﬁ aHaJWu3 YalHBIX HAIIMTKOB. I[OCTOI/IHCTBa H HCOOCTAaTKHM MCTOJa

Tema 6. Onpenesienne coep:kanus KopeuHa B YEPHOM Yae
JlaGopaTtopnast pabota No2
«Omnpenenenue coaepxkanus koenHa B 4epHOM 4daey (6 1)
PeakTuBsbl: KHCI0Ta cepHas (KOHIL.), IUCT.BOJIA,, aMMHUAK BOJIHBIH (KOHIL.), XJIOpo(pOpM, KBACIIbI
AJIFOMOKAJIMEBbIE (KPUCT.), Ba3eJINH, THAPOKCU] Kallusl (KPHUCT.), THOCYAb(AT HATpuUs (CTaHAapT-
TUTP), KON (CTAaHAAPT-THUTP).

Ilpuoopuvi u o6opyoosanue: konbv nnockoodonnsie obvemom 250 mn, 500 ma, yurunoper 06vemom 250
ma, oropemku, nunemxu Ha 10 u 25 ma, nanouxku cmexnannble, 600sHaAA 6aHA, OyMaca uILMPOBATbHASL, MAPA, 86AMA,
BOPOHKU OeUMENbHbLE PA3IUUHO20 00beMd, AUIOHIIC, WMAMuUGsl, 0epiicament, X0I00UIbHUK 3Mee8UKOBbIl, NeCOK
keapyesuiii, ko16vl mepusie na 50,100,250,500 u 1000 avr, apeomempet.

KpaTtkue Teoperndeckue cBeieHHsI.

®opma A Crpannna 10 u3 59




MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

Kogenn (anrn. Caffeine) — 310 ankanous, KOTOPbIH COAEPIKUTCS B TAKUX PACTCHUSAX KaK
Jaii, koge, Marte, ryapaHa, CeMeHax Kakao u apyrux. KopenH He TOIbKO CTUMYIHUPYET HEPBHYIO
CHCTEMY, HO U HAJIeJSIET OPraHu3M MHOXecTBOM (pusnonorndeckux 3¢dexros. Kodenn akrupu-
3UpYyeT MpoLecchl BO30YXKJICHNS B KOPE TOJOBHOTO MO3ra, YCUIMBAET YCIOBHBIE pe(IIeKCH U
MOBBIIAET (PU3MUYECKYIO0 aKTUBHOCTb. 1107 €ro Bo3/eiicTBUEM MOBBIIIACTCS PabOTOCTIOCOOHOCTD
MCUE3aeT COHJINBOCTD.

CymHocTh MeToJa ompejeneHnus Ko(enHa CBOAUTCS K ObICTPOMY M3BIICUCHHIO €T0 U3
aMMHMAaYHON BBITSDKKH C MOMOIIBIO XJOpodopMa C MOCIEAYIOIUM TUTPUMETPHUECKUM aHAIN-

30M.

JKCNEepUMEHTAIbHAA YaCTh.
1. IloaroroBKa K MCHLITAHUIO.
Ipurorosiienne 25%-0ro pacrBopa ruIpOKCUAA KaJusl.
25 I KPUCTATIMYECKOTO THAPOKCUAA Kaaus B3BECUTh HAa aHAIMTUYECKUX Becax. [lepeHe-
CTH B CTaKaH M PAaCTBOPUTh B MHHHUMAIHHOM KOJMYECTBE BOJABI. [loydeHHBIN pacTBOp mepeHe-
CTH B MEpHYIO K0JI0y 00bemMomM 100 Mt 1 TOBECTH AWCT.BOJION IO METKH.
IIpurorosijienue 10%-0oro pacTeopa cepHoii KHUCJIOTHI.
N3mepsioT npu MOMOIIM apeoMETPOB IUIOTHOCTh CEPHOM KHUCIIOTHI, IO TabauIlaM orpe-
JICJISIFOT MAacCCOBYIO JIOJTFO KHCJIOTBI M TIO ()OpMYJi€ BBIYUCIISIIOT HEOOXOIUMBIH 00BhEM KOHIICH-

TPUPOBAHHOM KUCHAOTHI A1 ipuroroBiaeHus 100 mun 10 %-oro pactBopa:

©1%P1*¥Vy

Dz*Pz

sz

rac mLPLVj_' MacCCoBasda A0JdA, IJIIOTHOCTb U 00BeM [oJIy4a€Moro pactBopa COOTBETCTBCHHO, a

w4 M P5- MaccoBas A0JIA U INIOTHOCTh HCXOJHOT'O pacTBOpa.

IIpurorosiienne 2%0-0ro pacTBopa nepMaHaraHaTa Kajaus.
2 I KpUCTAUNIMYECKOT0 MepMaHraHaTta Kajaus B3BECUTh Ha aHAJUTHYeCKHX Becax. Ilepe-
HECTH B CTaKaH U PaCTBOPUTh B MUHMMAaJbHOM KoJM4yecTBe BOAbI. [losydeHHBINH pacTBOp mepe-
HECTH B MepHYI0 KoJi0y o6bemom 100 M1 1 TOBECTH AUCT.BOJOH /10 METKH.
IIpurorosienne 0,1 H pacTBopa ioaa.
[IpuroroBiieHre BBIMOTHAETCA U3 CTAHAAPT-TUTPA. BBINOIHSIETCS MO MHCTPYKIMH, YKa-
3aHHOW Ha 3TUKETKE.

Ipurorosienne 0,1 H pacTBopa THOCY/Ib(paTa HATPHUS.
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[IpuroToBiieHNE BBINOJHAETCS W3 CTaHAAPT-TUTPA. BhINonHseTcd MO MHCTPYKLUMHU, YKa-
3aHHOW Ha 3THUKETKE.

2. [IpoGonoaroroBka.

2,5 r npeaBapuUTEIbHO M3MEIbUYEHHON HAaBECKM 4as, B3ATON W3 cpelHel NnpoObl, oMe-
[IAl0T B KOHUYECKYIO KOOy o0beMoM 250 mut u mpubaBisioT 6 T kBapueBoro necka. [lomyden-
HYIO CMEChH TILATEIbHO EPEMELTUBALOT.

3. [IpoBenenne ucnbITaHUS.

Konby ¢ nomyueHHOU cMechbio CTaBAT Ha BOJAsAHYIO OaH0. Uepe3 2 MUHYTHI MPHIIK-
BatoT 10-15 miu 25%-oro pactBopa amMmmmuaka J1o MoJIHOTO cMayuBaHUsl Marepuaina. [locne 3toro
yepe3 5 MuHyT npuimBaroT 90 mut xiopodopma (Pabotats moj TAroi!) U KUMATIT ¢ 0OpaTHBIM
3MEEBUKOBBIM XOJIOJWIBHUKOM, MOJKIIOYEHHBIN K K0JI0e ¢ MmoMolIbio atonxka. [IpoBoasar ku-
MsTYEHUEe B TCUEHUU 15 MUHYT.

[Tocne oxnaxkaeHUs )KUAKOCTh GUIBTPYIOT Yepe3 BaTy B KOJOY BMeCTUMOCThIO 250
MJI, coaepxainyto 0,6 r aTrOMOKaIMeBBbIX KBAaCIIOB B MOPOIIKE U 2 T BazeanHa. OcTaBmuics mo-
CJIe PKCTPAKIMKM MaTepual (B UCXOTHOM KOJIOE) MPOMBIBAIOT 7 pa3, UCIONB3Ys sl 3Toro 30 M
xyopodopMa KaxAbld pa3, MOCIe Yero STOT XJIopodopM CIHMBAIOT B KOJOY, COAEpKAIIyIO
KBacIbl U Ba3eJIUH.

[TomyuenHas )KUIKOCTh (PUIBTPYETCSA Yepe3 CMOUYEHHYIO BOJOW BaTy B JEJIUTEIbHYIO
BOpPOHKY 00beMoM 250 M1, a KOJIOY MPOMBIBAIOT TPUXKIBI AUCT.BOJIOHN 1m0 10 MiI, KOTOPYIO CITH-
BAIOT uepe3 Ty )K€ BaTy B TY K€ JEIUTEIbHYIO BOPOHKY.

K coOpanHOl B IeTUTENBHOM BOPOHKE XKUIKOCTH N00aBisiOT 3 Mt 25%-0ro pacTBo-
pa rugpokcuaa kamus, 10-15 kamens 2%-oro pactBopa nmepmanrasarta kanus, 30 M XJI0po-
¢dbopma u B30ANTHIBAIOT B TEYCHHH 3 MHUHYT (B ciiydae 0Opa30BaHHs SMYJIbCUU YBEIHUMBAIOT
KOJIMYECTBO XJI0podopma).

Xnopodopm oobemoM 20 M CAMBAIOT B KOJIOYy M B30anThIBaHHWE MOBTOPSIOT €llle
TpeXKpaTHO, Oeps Kaxabii pa3 mo 20 mu xiopodopma B Ty ke kos10y. OcraBuiuiics xjaopohopm
OTIOHSAIOT B JApyryto KosOy. ITomydeHHBIH OCTaTOK MEPEeHOCAT B TPEThIO KOJOy, MPHIMBAIOT S
M 10%-oro pacTBopa CepHOM KHCIOTHI U (PUIBTPYIOT uepe3 OyMakKHbIH (DUIBTP B MEPHYIO
kos10y o0bemom 50 mi. Konly ¢ octaTkom KoenHa MpoMBbIBaIOT emie TpHu pasza 1no 5 ma 10%-
Oro pacTBOPa CEPHOM KHUCIOTHI, KOTOPYIO (PUIBTPYIOT Yepe3 TOT ke PUIILTP B TY K€ KOJIOY.

3arem npunuBatoT 25 mut 0,1 H pacTBopa Hozma B 3Ty K00y M JOBOJISAT AUCT.BOJOH
JI0 METKU. XOpOUIO MEPEIIuBaOT U GUIBTPYIOT Yepe3 CJI0i BaThl MM Mapiu B KOJIOY 00beMOM
100 mu. Ilepseie 10-15 mu otOpackiBatoT. 25 Mi noiydeHHoro ¢unbtpara tutpyror 0,1 pac-

TBOPOM THOCYJb(aTa HaTpusl.
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4. O06padoTKa MOJIy4eHHBIX pe3yJIbTaTOB.
Conepxanue kodenna (D) B mporieHTax Onpenesistor mo Gopmylie:

D= (a—2+b)*0,00485%100

e
rie  a— xomuuectBo 0,1 H pacTBOpa #0a, B3ATOE IS UCTIBITAHHS, MIT;
b — komuuectBo 0,1 H pacTBOpa THOCYIb(aTa HATPHSI, U3PACXOJTOBAHHOE HA TUTPOBAHUE
n30BITKA HOOa, MIT;
0,00485 — xommyectBo koenna, coorercTBytomee 1 mur 0,1 H pacTBOpa #ona, T.;

M — Macca HaBECKHU 4asl.

5. OnpeaesieHne KayecTBa AHAJTU3UPYEMOIo0 Yasi.

[To monmy4eHHBIM pe3yabTaTaM OINPEAETSIOT COPT Yas U JIENaloT BBIBOJ O €r0 KauyecTBe.
Tak ke BBITIOJHSACTCS] OPTaHOJIENTHYECKasi OI[CHKa KayecTBa 4asi M BBIHOCHUTCSI OOIIUI pe3yiib-
TaT KadecTBa 4as. Hamuume xodeunHa sBIAIOTCS OAHUMH M3 Hanbosee BaXKHbIX MOKa3aTelel
kadyecTBa yas. Hambounbliee comepikaHue ko(perMHa FOBOPUT O JOCTATOYHO BBICOKOM KadyecTBe

qasdl.

DOu3uKo-XUMHUYECKHEe TM0Ka3aTesIn yas.
HonyquHHe PE3YIbTAThEI CPaBHUBAIOT C TaOJIMYHBIMU JaHHBIMHA U IIPUCBAWUBAIOT IJIA

HCCleyeMoro oopasia copr.

HaumeHoBaHue Hopma nois yasi copra

noxkasarteJjis BbICHICI'O nmepBoro BTOpPOIro TPETHEro

MaccoBas nomus
kodernHa He Me- 2,2 2,1 2,0 1,8

Hee, %

OprasnoJienTu4yecKue CBOCcTBA Yasi.
[IpoBoAAT nmerycranuio yasi U 3amojHSAIOT JErYCTAalMOHHYIO KAapTOYKY, MOCJE 4Yero Je-

JIaOT BBIBOI ITPO OPraHOJICTITUYCCKUC CBOICTBA Yas.

HanmenoBanme CootBercTByet/ He coot-
XapaKTepucTHKa CTAaHIApPTa
NMoKAa3aTeJis BETCTBYET

Buemnuit Bunx | [lopowmok wim rpanyist
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B cooTtBercTBMM € peuentypaMu Ha pacTBO-
[Ber puMmble Yau C J00aBKaMHU KOHKPETHBIX

HauMEHOBaHUN

BbIpakeHHbIN, CBONCTBEHHBIH  JTAHHOMY
Bkyc npoaykry. He nonyckaercss mocTopoHHHN

IIPUBKYC

BeipaxenHnsi, ¢ OTTEHKOM apomara
(ecnmu yaif apoMaTH3MPOBAHHBIN), XapakTep-
Apomar
HBIM I UCIIOJIb30BAHUS apOMAaTHU3aTOPOB.

He nonyckaercs nocTOpoHHMH 3amax

KoHTpoJibHBIE BONIPOCHI.

1. Yaii. Texunueckue ycnoBusi. OcHoBHble nokazarenu ['OCT.
2. Kimaccudukanum gasi o pa3IidHbIM KaTETOPHsIM.

3. Onpenenenue kodenna B yae. CyniHOCTh METOA.

4. OpraHonenTUYeCKUi aHAJIN3 YaiHBIX HAMTUTKOB. JIOCTOMHCTBA M HEIOCTATKH METO1A.

Tema 8. Apomamuueckue éeuyecmea u nOOCaAACMUMeNU 8 NUWEGOU XUMUU
Jlabopamopnas paboma No3

«Bvloenenue 3gpupos u 3¢pupnvix macen uz npodykmoe numanusn» (6 )

Peaxkmuevl: smunosviii cnupm (95%-wiil), ducm. 600a, 1%-witi pacmeop nepmanzanama xanus, 10%-viii
pAcmeop CONAHOU KUCIOMbL, 2UOPOKCUO Kaausa (Kpucm). .

Hpuﬁopbl u oﬁopydoealme: annapam Cokciema, HazpeeamenbHas NAUMKA, 00PAMHbIN X0N00UTbHUK,
npobUpKU, NUNEMKU, apeomempbl, Xumudeckue cmaxansl Ha 50 mn, meprvie kool Ha 10 u 25 mn, cnupmoexka.

Kparkue Teoperuyeckue cBeeHHs.

D¢dupHbie Macia BCTpEUaroTCsi BO BCEX OpraHax 3(hMpOMACIUYHbIX pacTEHUH, a HE MPHU-
CYTCTBYIOT TOJBKO B OTAENBHBIX KJIETKaX, Kak, HaAIpUMep, CIU3M M Kameau. ApoMaTHUecKue
Macia HaxoJsaTcs B KJIeTKax B popMe HeOONBIINX KaleJeK B KIETOYHOM COKe JIMOO B BUIE AC-
CEHIIMH B CHEIHAIbHBIX KJIETKAaX, KOTOPhIE MOTYT HAaXOJHUThCS B TaKMX YaCTSAX PACTEHUs, Kak
JUCTHS, CTEOIH, IENECTKHU [[BETOB, KOPHU, KOpa, ceMeHa. D(UpHbBIE Maclia B TUIOaX BCTPEUYAIOT-
Csl TOJIBKO Y IIUTPYCOBBIX B (KOXKYpPE) U €II€ y HECKOJIBKUX PacTeHUi ( MOKKEBEIbHHK, KITyOHH-

Ka, BepGeHa TpOHI/I‘-IeCKaH). J% 3 PAa3HbBIX 4acTe OJHOr0 U TOTO XKe pacCTCHUA MOJIy4aroT pa3jiny-
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HBIC TI0O CBOEMY COCTaBY U CBOWCTBaM 3(UpHBIC Macia. SIpKUM MPUMEPOM TOMY CIYXKHT JACPEBO
TOPBKOTO arelbCHHA.

« D¢upHOE Maclio » KaKk TEPMHH COJCPXKUT B ceOe mpoTuBopeune: 3pupsl U Maciaa — 3TO
pasHbIe 10 MPUPOJIEC BemecTBa. DPUPHBIE Maciaa — 3TO Oosbie APuphl, 4em Macia. C Xumude-
CKOHM TOYKH 3pCHHSI OHU OTHOCATCS K TPYIIIEe apOMATHICCKUX YIIIEBOJIOPOJJIOB U O0JIAAIOT BBI-
COKOM CTETICHBIO JIeTydecTH. MaciiaMu uX Ha3BalM MOTOMY, YTO OHH CO3/IAI0T OIILYIICHUE XKUP-
HOCTH IIPH TOTIAJaHUH Ha KOXKY, XOTS K KJIacCy )KUPOB OHM HUKAK HE OTHOCSTCS.

HasBanue KOHKpETHOro 3()UPHOTO Macliia MPOUCXOJUT Yalle BCEro OT Ha3BaHUS PACTCHHSI,
WCKITIOYCHHE COCTABIISAIOT JIUIIH MUTPYCOBBIC. D(UPHOE MACTIO, TIOJTYICHHOE U3 JTUCTHEB ITUTPY-
COBBIX, HA3bIBACTCSl TICTHTPCHHUEBBIMU, W3 IIBETOB — HEPOJIMEBHIM, W3 IJIOJIOB — 1O HA3BAHUIO
pacTeHui.

CymecTByeT J1Be CUCTeMbI Kiaaccuukauy 3QUPHBIX Maced — YIPOIIEHHAsS U OOTaHHYECKasl.
Borannveckast kiacCU(pUKaIMs MPEIoiaracT BbICICHHE HEOOBIIOr0 KOJMYECTBA CEMEHCTB,
KOTOpBIE Hanbojiee BCEro M300UIyrOT A3(UPOMACITUYHBIMU PACTEHUSIMU. DTO TaKHE CEMENCTBa,
KaK:

e MuproBsie

e SICHOTKOBBIE /TyOOIIBETHBIC

e PyroBrie

e 3O0OHTUYHBIE

e AcTpoBbl€ /CIIOKHOIBETHBIE

e CocHOBbIE

e Kumnapucossie

B ynpouiénnoii knaccuukanuy MOKHO BBLAETUTh HECKOJIBKO OCHOBHBIX I'PYII 3(PUPHBIX Ma-
cel:

e llutpycoBble: anensCuH, TUMOH, MaHIApPHUH, TpeUndpyT, Jaiim

o lIBeTouHble: naBaHja, )KaCMUH, po3a, Ty0epo3a, MUMO3a, (huajika, repaHb, WIAHT-HIIAHT

e Tpassansle: 6a3unuk, MsaTa, poMaiika, eHxesb, mandei, moJbHb U Ap.

e JlpeBecHble: IBKAIHIT, CAHJAIOBOE JEPEBO, KEIp, KUTIAPHC, MO KEBEIbHUK, €llb, COCHA

u Jp.
e IlpsHOCTH: TBO3JHKA, KOpUIA, UMOUPH, KOPUAHP, YEPHBIH TIEepel] U Tp.
e Cwmoubl 1 6anb3aMbl: TaJlaH, MUPPA, TATEOAHYM
XHuMH4YeCKHuil cocTaB d(PUPHBIX MaceJl
DdupHble Macia MpeAcTaBIsAOT cOO0M CIOKHBIE, MHOTOKOMIIOHEHTHBIE CMECH AYIIHUCTHIX U

pa3HOO6p33HBIX 0 CTPYKTYPC OPTaHNMYCCKUX BCILCCTB. CocraB Pa3HbIX B(I)I/IpHBIX Macell HEOa-

®opma A Crpannna 15 u3 59



MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

HopozaeH. Kaxoe apupHOE Maciao COACPKUT OT HECKOJIbKHUX JECSITKOB JIO HECKOJIBKHUX COTEH
XUMHUYECKUX COCIUMHCHHUIA.
OCHOBHBIMU KOMIIOHEHTaMH 3(DHPHBIX Macell SBJISIFOTCS:
e TEPICHBI U TEPICHOUIBI,
e APOMATHYECKHE COCIUHCHHS,
e TIpe/eNbHbIE U HEMPEIEIbHBIC yrieBo10posl,
®  aJbJACTHUBI,
e opranuueckue KuciaoThl (ACKOPOUHOBAS, TAJIJIOBasi, CTEAPUHOBAS, MATbLMUTUHOBAS U
ap.),
o CIIUPThI,
e ClOXHbIE ApUpBI,
° reTCPOUUKINYCCKUEC COCTUHEHNA,
®  aMWHBHI,
e (eHosI,
e OpPraHUYCCKUE Cynb(puabl
o Buramunsl (K, A, E, F, C, PP, P, B, D u np.
e Makpo- ¥ MUKpOdsIeMeHTHI ((pocdop, Kajauii, MarHuii, Meapb U JIp. ),

e AJIKAJIOWUABI U APYIU€ OPraHu4YCCKHUE COCTUHCHHA.

Metoabl mosry4yenusi 3GupoB u 3GUPHBIX MaceJ

CoctaB >QupHBIX Macesl 3aBHCUT OT BHJa PACTEHHUS, MECTa MPOU3PACTAHUS, MOTOTHBIX
yCIIOBUH B ToJ1 cO0Opa, yCIOBHUI XpaHEHHUS ChIPbs, CII0C00a N3BJICUEHUS Y3PUPHBIX Macell, a TAKKe
HEPEeJIKO OT JUIUTEIbHOCTH U YCIIOBUN XpaHEHUSI.

Kaxxnoe apupHoe macio sBnsieTcss 0COOCHHBIM JJIsl KAKOTO-TO BUJIA PACTEHUs, B TO K€ Bpe-
M OJTHH M T€ K€ KOMIIOHEHTHI 3()MPHOT0 Macja MOTYT BCTPEYAThCs y Pa3HbIX PACTCHHM U3 pa3-
HBIX ceMeiicTB. Yalie Bce opraHbl OJHOTO PAacTEHUs COAEpkaT OJHO U TO K€ apOMaTUYECKOE
Macio, HO OBIBAIOT M HUCKIIOYEHHS, KOTJa B KaKJIOW YacTH pacTeHUsS BhIPAOATHIBACTCS OTACIb-
HO€ A(HPHOE MaCIIO.

B HacTostiiee BpeMs CyIiiecTByeT HECKOJIbKO METOJIOB MOTy4eHHUs dPUPHBIX Ma-
celn,  BBIOOD KOTOPBIX 00BsICHSIETCS CBOMCTBAMH PacTUTENBHOTO CBIPBAL.
OCHOBHBIMH CIIOCOOAMH SIBIISFOTCS: XOJIOAHOE MIPECCOBaHUE (IS TIIOI0B IIUTPYCOBBIX, BKIIIOUAsI
JTUMOH U 0epramoT) U JTUCTHILISIUS MapoM (aHHCOBOE, TBO3MYHOE, MATHOE Macia u Jip.). Kpo-
M€ TOTO, MPUMEHSETCS SKCTPAKIUS OPraHWYECKUMH PACTBOPHUTEISIMHU, Malepanus uiu aHdgie-

pax.

®opma A Crpannna 16 u3 59




MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

1. Juctuanasinus ( meperoHka )

OTO camblil cTapelii Cmoco0 MOoJydeHHs d(PUPHBIX Macel W3 PACTHUTEIBHOTO CHIPHS,
HanboJiee pacpoCTPaHEHHBIH MPOMBIIUICHHBIN CIIOCO0 MOTy4YeHUs! S(PUPHBIX Maces, KOTOPhIC B
OCHOBHOM INIpEJHA3HA4YeHbl JJI NPUMEHEHHUS] B MEAMLMHCKOW IMPaKTUKE, XOTS HCHOJb3YKOTCS
TaKke B map(IOMEpHOH M MUIIEBOM MPOMBIIUIEHHOCTH. ETo MCTIONB3YIOT B TEX ciydasx, KOrjaa
coziepkanne 3PUPHOTO Macia B CHIPhE JIOCTATOYHO BBICOKOE, a TEMIepaTypa MepPEeroHK: (OKOJIO
100 °C) He oTpaxkaeTcsi Ha €ro KadyecTBe. JTO €IWHCTBEHHBIM METOJ, C MOMOIIBI0 KOTOPOTO
MO>KHO IOJIYYUTh BEIIECTBA, MOJTHOCTHIO COOTBETCTBYIOIIME ONPEACIECHUIO «I(PUPHOE MACIO».
BemecTBa, noiydaeMble IpyruMu METOJaMHU, HAa3bIBAIOTCS 3CCEHLUSAMHU UM a0COIOTaMHU.

[Ipn nucTUIALMN PacTUTEIBHOE ChIPhE WM MOTPYXKAKOT B BOJY, KOTOPYIO 3aT€M JI0-
BOJIAT 10 KUIEHUS, UM KJIAJYT Ha CETKY, PaclOJIOKEHHYIO HaJl KUTAIIEH BOIOH, TaK YTOOBI ye-
pe3 Hero mpoxoAus nap. B kauecTBe ChIpbsi MOTYT UCHOIB30BATHCS JIUCThS, KOPHH, IJIOJIbI, IIBE-
ThI, BETBU, CTBOJIbI, KOpa U cMoubl. Korzna cbipbe MOMeniatoT B BOAY, TO MPOLECC MOJIy4EHUs
Macia Ha3blBaeTcs NpAMOil AUCTUIUIALIMEH, a €CIM Yepe3 Hero MpomycKaroT map, TO 3TO Ha3bIBa-
eTCsl AMCTHIUIANMEN mapoM. M B TOM, U B Ipyrom citydae ropsidas BOJa M Iap pa3pbIBaIOT JKele-
3Bl PACTEHUS U COJIEPIKAILAsCA B HUX ICCEHLIUs BBICBOOOXKIaeTcs B BUAE Mapa. DTOT Map BMECTe
C IapoM, YYacTBYIOILMM B Ipoliecce MEpEeroHKd, coOupaercss B TpyOke, NMpoxXoAasdlied depes
OXJIQXK/IAIOIINE YCTAHOBKH, TOCJIE€ YE€r0 BHOBb MPHOOPETAET XKUIKYIO (OPMY U CIMBAETCSA B OT-
croiinuk. [lap npeBpariaercst B BOAHBIN JUCTUILIAT, @ 3CCEHIMs pacTeHUs - B 3()MPHOE Macio.
Tax kak Macio Jierue BoJpl, OHO COOMpaeTcs Ha MOBEPXHOCTH OTCTOMHUKOB U €ro JIETKO OTJe-
JUTh OT BOJHOM (ppakiuu. MHOrOa BOMHBIA JUCTUIUIAT TakkKe ObIBACT LIEHHBIM IPOJYKTOM H
IIPOJIAETCS B KAYE€CTBE LIBETOYHOM MIIM TPABSIHOM BOJBI.

W3 HEKOTOPBIX PACTEHUH ITyTeM TUCTHIIISLUU MOKHO IIOJIyYUTH JIMIIb OYEHb HE3HAYU-
TeJIbHOE KOJUYECTBO 3()UPHOTO Macia, U TOTJa OHO CUUTAETCS MOOOYHBIM MIPOAYKTOM IIPH MPO-
U3BOJICTBE, K IIPUMEPY, PO30BOM MM anesibCHHOBOM Bobl. i mosrydeHus 3pupHOro Macia u3
OoJsiee AEIMKATHBIX, HEXKHBIX PACTEHHH, HE MEPEHOCSIMX BO3AECHCTBUS MapoM, - HKAaCMHUHA, PO-
3bl, IIBETKOB alleJIbCHHA - TIPUMEHSETCS ApYyras TEXHOJIOTHs, a UMEHHO: aH(Iepax WIN IKCTPaK-
L[Usl PACTBOPUTEISIMHU.

2. MeToa neperoHkH 3(pMpHOro mMacJja ¢ BOAOH U3 PACTUTEJbHOI0 ChIPbsl OCHOBAH
Ha (U3MUECKOM 3aKOHE MapluanbHOro naBiieHus JlanbToHa-Payis, B COOTBETCTBHH C KOTOPBIM
JIB€ HECMEIINBAOLINECS KUJIKOCTH, HarpeBA€Mble BMECTE, 3aKMIIAIOT MPU TEMIIEpAType HUXKE
TEeMIIepaTypbl KATIEHHUs KaXXJI0M JKUIAKOCTH B OTAENBHOCTH, U Ha CBOIMCTBaxX 3(pUpHOro mMacia —
JIETYYECTH U MPAKTHUECKOM HepacTBOPUMOCTH B Boje. Ilapsl Bosbl M3 mapooOpa3oBareis, mpo-

X044 4uepe3 paCTHTeHLHLIﬁ Marcpuall, yBJICKAIOT JICTYy4YCC B(I)I/IpHOG MacJio, KOTOPpOC KOHACHCHU-
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pyeTcsi B XOJIOAWILHUKE U COOUPAETCSI B IPUEMHUK. DTOT METOJ] TpeOyeT MEHee CII0KHOMU amma-
patypsl, HO JIaeT MEHBIIUN BBIXOJ Maclila, KaYeCTBO KOTOPOTO MOYKET CHHXKAThCS 3a CUET Iepe-
rpeBa ChIPbS.

3. XoJ10/1HO€ TpeccoBanune (MeTO/ X010 JHOT0 OTKMMA)

DTOT METOJl MPUMEHSIOT TPU MPOU3BOJCTBE IPUPHBIX Macen U3 IUIOJOB IUTPYCOBBIX
(;mumoHa, rpeiindpyTa, anenscuHa, JaiiMa, oepramMmoTa). TO CBA3aHO C TEM, 4TO 3(DUpPHBIE Macia
JIOKAITU3YIOTCSl B KOPKaX, OJIM3K0 K moBepxHOCTH. [Ipy JlerkoM HakaTHH Ha KOPKY MPOUCXOAUT
pas3phIB KJIETOK BMECTHIIMINA M BBIXOJ] Kareidbh Macia HapyXKy, Ha YeM W OCHOBaH CI0CO0 TOy-
4eHus1 d(UPHBIX Macell U3 IUIOJIOB IIUTPYCOBBIX METOJIOM TpeccoBaHus. [Ipu 3TOM Macio BbI-
KUMAETCS U3 eAPHI (BEPXHUN CIIOM KOXKYpPBI) DPYKTOB.

Kak mpaBmiio ucrnonb3yercs KoKypa PpyKTOB M3 KOTOPBIX paHee OblT oTxKaT cok. Eciu
paHbIle OTKUM Macesl OCYIIECTBISUICS BPYYHYIO, TO Ceiuac JaHHBINA MPOIECC TIOTHOCTHIO aBTO-
MaTu3upoBaH. [IpeccoBanne MPOBOIAT Ha THAPABINYECKUAX TPECCAX, BO3ACHCTBYS Ha KOXKYPY,
OCTaBIIYIOCS TTOCIIE OTXKATHSI COKa U3 TUIOAOB. J{JIsl 3TOTO KOXYpPY MpeABAPUTEIHHO MPOIMTYCKAIOT
yepe3 3yOuarsie Bajblpl. OcraBmieecs (10 30 %) B kKoxype 3gupHOE Maciio U3BIEKAIOT Jlajnee
MEePETOHKOM.

4. Manepauus i anepax

OTO TpaJUIMOHHBIM METOJ, UCIOJIBb3YIOUTUICS I SKCTPAKIMU CaMbIX BBICOKOKaue-
CTBEHHBIX PACTUTEIBHBIX CCEHIIMI U3 HEKHBIX LBETOB, TAKUX, KaK po3a U )KaCMHUH. DTO TPYAO-
E€MKUN U JOPOrOCTOSIIUN MPOLIECC, TOATOMY MOIYUAIOIIUNACS B PE3yabTaTe MPOAYKT - aOCOIOT -
MMeeT BBICOKYIO IIeHy. Martepaiusi npuMeHseTcs mpu oO0pabOTKe LIBETOB C HE3HAYUTEIbHBIM
coJiep>kaHueM 3(UPHOro Macia WM B TeX Cly4asX, KOrjJja OHO HE BBIHOCHUT 3HAUUTEIBHOTO
HarpeBaHus 0e3 U3MEHEHUs B CBOMCTBAX.

MeTol OCHOBaH Ha TOM, YTO BBIIENSIONIEECS dPUPHOE MACIO U3 COOPAHHOTO CHIPBS
MOTJIONIAETCsl COpOCHTaMHU (TBEPAbIE KUPbI, AKTUBUPOBAHHBIN YroJyib U Jp.). ITOT Mpoliecc Mpo-
BOJUTCS B CHEHHANBHBIX paMax, TepMeTH4HO cobupaembix mo 30-40 mTyk (01HA Ha JPYryio0) B
Oarapero.

5. IKCTpaKkUMsA PpACTBOPUTEISIMH

HekoTopbie u3 cambIX BBICOKOKAQUYECTBEHHBIX IIBETOYHBIX a0COJIOTOB IMOJYyYaloT TO-
CPEICTBOM HKCTPAKIIMH PACTBOPHUTENSIMU. DPHUPHBIE Maclia pacTBOPSIOTCS BO MHOTHUX JIETKO Jie-
TY4UX OPraHUYECKUX PACTBOPHUTENSAX (TeKCaH, METPONEHHBINA APHUp, XIOpoPopM, AUITHIOBBIHA
a¢up, MeTaHoJ1, 6EH30.1). ITO CBOMCTBO UCHOJB3YETCS B TEX CIydasix, KOTAa, C OJHOW CTOPOHBI,
KOMITOHEHTHI A()UPHBIX Maces MOABEPraroTcs pa3pylIeHUIo MPH MEPEroHKe C BOJSHBIM MapoM, a

C ,I[perI‘/JI — HCT HeO6XO,Z[I/IMOCTI/I JOCTHDKEHHS BBICOKOH CTEIIEHH OYHMCTKHU (B CJIydac NpuMCHC-
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HUS B MappIOMEPHON WM MUIIEBOW MPOMBIIIICHHOCTH). DKCTPAKIUS 3aKII0YaeTCs B TOM, YTO
CBIPbE B CHEHHATBHBIX 3KCTPAKTOPAX IOABEPTalOT HM3BJICYCHUIO METPOJCHHBIM 3(UPOM HIIH
IPYruM SKCTpareHToM. JKHUIKUil pacTBOPUTENh MEIJICHHO MPOCAYMBACTCS CKBO3b LIBETHI, pac-
TBOpsAA d(PUpHBIE Macia. 3aTeM PAaCTBOPUTEIH OTHACISAIOT (OTTOHSIOT) JUIS MOCIEIYIOMIETO HC-
MOJIb30BAHMSI M B PE3yNIbTaTe MOJIYYalOT HOJYTBEPIOE apOMaTHOE BEIIECTBO I0J Ha3BaHUEM
«KOHKpeT». OH COIepKUT FPUPHOE MACIO, KHUPHl U BOCKOOOPA3HBIE BEIIECTBA U MPHUMECH JIU-
MO(UIIbHBIX BEIIECTB
6. @®uabTpanus
OunpTpaIs — 5T0 OTHOCUTEIHHO HETABHO M300PETEHHBIN METOT M3BIICUeHUS d(PUPHO-
ro mMacna u3 pacreHuii. OH OTJIIMYaeTcs OT METO/Ia TAPOBOM JUCTHIUIALMU TE€M, UYTO TIPU (DHITb-
TpalMy TeHepaTop IMapa pacrojoXeH HaJ PaCTHTEIBHBIM MaTEepHajoM U TMap MPOXOIUT Yepes3
HETO CBEPXY BHH3. DCCEHIIUS, BRICBOOOKIAIOIIASCS U3 PACTCHHUI B BUE T1apa, BMECTE C IMapowm,
YYACTBYIOIINM B TIEPErOHKE, COOMpaeTcs B TPYOKe, MPOXOAIICH Yepe3 CUCTEMY OXJIaKICHUS,
TJIe KaK1as MOCIeAYIoIas yCTaHOBKA UMeeT 0oJiee HU3KYIO TEeMITepaTypy, yeM mpeapiymas. B
KOHIIE TpoIiecca d3PUPHOE MACIIO OTICISAETCS OT BOJAHON (PpaKIu TaKuM Ke 00pa3oM, KaK U pHu
OOBIYHOM TUCTUIUISLIUU TTAPOM.
UtoObI M3BIEYHh Macia MyTEM OOBIYHON NUCTUIUISAIMYU IMapoM, TpedyeTcs 12 gacos, me-
ToA (GUIBTPAIIMKM COKpallaeT BpeMs u3BJeueHus 10 4 dacoB. YeM MeHbIe BPEMEHU PaCTEHHS
MO/IBEPraroTcsl BO3JCHCTBUIO Mapa, TeM 0ojiee BHICOKOKAUEeCTBEHHOE MAacio MOJy4aercs B pe-
3ynbTare.
Heab padoThI: BbLACTUTH 3(DUPHI U d3QUPHBIE MAcCiIa U3 MUIIEBBIX MPOJAYKTOB
IKCNEePUMEHTAJbHASA YaCTh.
1. IIpoGomoaroToBKA.
AHanu3upyeMblid MUIMIEBONW MPOAYKT (QPYKTHI, ST0Ab) HEOOXOAUMO THIATENHHO BbI-
MBITh, BBICYIIUTh. M3MenbunTh. [0 BO3MOXKHOCTH HMCMONB3YETCSl TOJBKO KOXKHIA (PpYyKTa, Tak
KaK TaM COJICP>KUTCS HauOoJbIlIee YUCIo 3QUPHBIX Mace.
IIpurorosiienne 1%6-oro pacreopa nepMaHraHaTa Kajaus.
Hagecky 0,25 r nepeHecTu B MEpHYIO K0JIOY Ha 25 MJI U JOBECTH JI0 METKU JUCTUILIHPO -
BAHHOW BOJIOM.
IIpurorosiienne 10%-oro pacrpopa coIsiHOM KHCIOTHI.
W3mMepsroT py MOMOIIM apeOMETPOB MJIOTHOCTh COJISTHON KHUCJIOTHI, 10 TabaHuIaM ompe-
JETSI0T MAcCOBYIO JOJIO KUCIOTHI U 1O (opMysie BBIUUCIAIOT HEOOXOAUMBIH 00beM KOHIIEH-

TPUPOBAHHOW KUCIOTHI UIst ipurotosyieHus 25 mi 10 %-oro pacteopa:
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_ Wa*py*Vy
V, =
wa*Pz

rae w, Py Vi- MaccoBasi 1071, IUIOTHOCTh U 00BEM TI0JIy4aeMOro pacTBOpa COOTBETCTBEHHO, a

iy M py- MacCoOBas A0JIA Y IJIOTHOCTh UCXOJHOTO pacTBOpa.

IIpurorosienue 10%-oro pacTrBopa ruipoKcuaa Kajaus

Hagecky 1 r ruapokcuaa kanusi pacTBOPSIOT B MUHUMAJIBHOM 00beMe NUCTUITUPOBAH-
HOM BOJIBI ¥ IEPEHOCAT B K010y Ha 10 M1, TocIie 4ero JOBOJAT 10 METKH.

2. [IpoBenenne UCMBITAHUS.

3apaHee MOATOTOBJIEHHBIN aHAIW3UPYEMbIN MPOAYKT 3arpyxaroT B anmapar Cokciera
(puc 1). [Ans skcTpakuuu NPHUHITO UCHOJIb30BaTh AMCTUIUIMPOBAHHYIO BOAY WM 95%-blil 3TH-
JOBBIN crupT. i 3TOro B HIDKHIOK KOOy HanmuBaT 300 MIT TUCTUIUTMPOBAHHON BOJIBI WIIH
sTHII0BOTO cnuprta. [locie dero craBat ypoBeHb ¢ cupoHOM. J1Jis 3TOro B CU(OH OMYCKaIOT Map-
JI0, CIIOKEHHYIO B 2-4 ciosl. 3anoiaHsA0T cu(pOH aHATU3UPYEMBIM MPOJYKTOM M CBEPXY CTaBST
00paTHBIN XOJIOTUIHHUK, TIOTKITFOYCHHBIA K BOJIC.

Cucremy yCTaHAaBIMBAKOT Ha IUINTKY U HAUMHAIOT MPOLECC HATPEBAHUS ISl SKCTPAKIUN
a¢upoB u >bupHBIX Macen. [lukiel skcTparupoBanus ot 3 10 5 pa3. [lomydeHHyo cMmech Omm-

CBHIBAIOT 10 BHEITHUM XapaKTepUCTHUKaM (I[BET, 3aI1ax).

Puc.1 Annapam Coxcrema
3. AHA/IN3 NMOJIyYeHHBbIX 3()MPOB U Mace.l.
3.1. OnpenesieHne HATUYUSA KPATHBIX CBsI3eid.
B npo6upky otOuparot 1-2 Mi1 moJy4eHHOM cMecH M MPHIMBAIOT 2-3 KAl OpOMHOM
BOJIBI.

I'mapoJus 3¢gupos.
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Kuciaorubiii ruapoJims.

B npo6upky orbuparor 1-2 MiI MOydeHHOM CMECH M HPWIMBAIOT | MIT pacTBOpa COJIf-
HOM KUCHOTHI. OCTOPOKHO OMPENEISIIOT 3amax MOJIyUeHHOUW CMECH. 3aTeM MpOoOUpKY Harpena-
IOT ¥ CHOBA OTIPE/ICIISIIOT 3arax.

3.2.2. llleJI0YHOM THAPOJIN3.

B npoOupky otbuparor 1-2 MI MorydeHHON CMecH M NPWIMBAIOT 1 MJ pacTBOpa THI-
pokcuna kamusi. OCTOPOKHO OMPENENSIIOT 3arax MOJy4eHHOU cMecH. 3aTeM MpOOHpPKY Harpe-
BAaIOT ¥ CHOBA OMPEICIISIOT 3arax.

KonTpoabHbie BOIpoCHI.

1. ODdupsr u 3¢pupHbie Macna. Knaccudukanus. [lpumenenue.
2. Metoap! u3BIeYeHUs YPUPOB ¥ YQUPHBIX MACEN U3 MPOAYKTOB ITUTAHHS.

3. Meroap! onpeneneHus 3pupoB 1 3PUPHBIX Macen. JJoCTOMHCTBA ¥ HEOCTATKH METOJIOB.

Tema 11. Onpeoenenue acnapmama cnekmpoghomomempuueckum memooom.

Jlabopamopnas paboma No4

«Onpeoenenue acnapmama cnekmpogpomomempuueckum memooomy (6 u)

Peaxmuevl: acnapmam (kpucm.), 2udpogpocpam nampus (kpucm.), dueudpogpocgham xanus (Kpucm.),
HUHSUOPUH (X.4., KpUCm.), pykmosa (4.0.a., kpucm.), cnupm smunoeviii (95%).

Ilpubopwvr u 0d6opyoosanue: cnexmpogpomemp, pomosiexkmpoxkonopumemp, 6ecol 1aboPaAmMopHbie, 6eChbl
ananumuyeckue, konowvl mepruvle Ha 100, 500 u 1000 mn, npobupru, nunemxu na 10 ma, mepmomemp 0-100 0C, snex-
MpOnIUMKaA, 800siHast Oamst, UOHOMePbL, PuUILMPoBaIbHAs OyMmaza, Klosemvl moawunot 10 mm.

Kparkue TeopeTnueckue cBeIeHHS.

I"a3upoBaHHbIC HAMUTKU — MPOXJIAUTEIILHBIM HAIIUTOK U3 MUHEPATHHOMN WM CICIIHATbLHON
MOJITOTOBJICHHO! BOJIbI, HACBHIIIICHHBIN YIJICKHCIIBIM Tra30M. BBIICISIOT aKOTOJIBHBIC U Oe3aiKa-
rojbHbIe HamUTKU. CyIlecTBYeT TpU BUAA Fa3UPOBAHHBIX HAIMUTKOB MO YPOBHIO HACKIIIIEHUS yTJie-
kucibM rasom mo I'OCT 28188-2014:

e craborazvpoBaHHas MpHU ypoBHE yriekucioro raza ot 0,2 no 0,3 %;
e cpeanerazupoBanHas — 0,3-0,4 %;
e cuibHOrazupoBaHHast — Oostee 0,4 % HachIeHus.

Hcnonp3yroT ABa BUja ra3alyy — MEXaHUYECKH 1 XuMudeckuil. B mepBom ciyuae BBee-
HUE U HACBIIIEHUE KUJAKOCTU TUOKCUAOM yriepoa: (pyKTOBbIE U MUHEPATBHBIE BOJIBI, TA3UPO-
BaHHBIC WJIHM IIUITyYHe BUHA U BoJia. [Ipy 3TOM HANMUTKY ra3upyroTCs B CIICIUANIBHBIX anaparax —

CI/I(bOHaX, caryparopax, aKpaTO(I)Oan WA METaJUIMYECKUX OaKax noa AaBJICHUCM, MTPEABAPUTCIIb-
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HO OXJIQKJast ¥ BBIBOJS M3 )KUIKOCTH BO3AyX. OObIYHO HAaMUTKHU HackImaioT 10 5—10 r/n. T"a3upo-
BaHHE BOJIbI YIJICKUCIIBIM ra30M He o0e33apakuBaet e€. [Ipu xuMudeckoi razaiyy HalmuTOK Ta3u-
pyeTcs YrIIeKUCIOTO MPU OpOKEHHUH: TTHBO, OYTHUIOYHOE M aKpaTO(POpPHOE MIAMIIAHCKOE, UTPH-
CTbI€ BUHA, CUJIP, XJIEOHBIN KBac, TMOO0 P B3aUMOJEHUCTBUM KUCIOTHI U MUTHEBOM COJIbI — CEJIb-
TepCKast BOJIa (OHA K€ «COJIOBAs»).

[Ipu npon3BoACTBE MUIIEBBIX IPOIYKTOB BCTPEUYAIOTCS CIy4dau, KOI'/1a C IIeJIbIO y/IeIIeBie-
HUS TPUMEHSIOT He caxapo3y Wi (QpyKTo3y, a caxap3aMeHMTelIb -  acnapram
(E 951-penunananun). Tak, 3Ty TUIIEBYIO T00aBKYy MOHO BCTPETUTh B COCTaBE HEKOTOPHIX Ta-
3UpOBAHHBIX HAIUTKOB. BBIBAIOT ciydan, KOT/1a 3aBOJI-U3TOTOBUTENb CHEIMAIBLHO HE YKAa3bIBAET
Hanuuue (peHunanannHa. CKppITHE HCTUHHOTO COCTaBa MUIIEBOTO MPOAYKTA SBJISETCS OAHOM U3
camoi rpy0oit pa3HOBUAHOCTHU (haabChDUKAIUN.

DeHUNaNTaHUH SIBJISETCS HE3aMEHUMOM IS 4eJIOBEKa aMUHOKHUCIIOTOM, KOTOpasi BCTpeYaeT-
Ci BO MHOTMX IIMIIEBBIX MPOJAyKTaX. JlaHHas aMHHOKHMCIOTa OTHOCHTCS K O-
AMUHOKHCIIOTaM, YTO M MPUJAET €l XapaKTEepPHBIX CIAJKOBaThIM BKyC. B kauecTBe NMUIEBOU J0-
6aBku E951 BeImyckaeTcs B Tpex ¢opmax:

o L-®enmmananun. 910 ectecTBeHHAs (MpupoaHasi) popMa aMUHOKUCIOTHI, KOTOpast
BCTpEYaeTCs B IPOIYKTAX C BRICOKUM COJIep:KaHueM Oerka.

o D-Oenunananun. SBnsercs cuaternueckoit popmoit L-dennnananuna.

e DL-®enunananus. 3to cmech D- u L-u3omepos.

K mone3npiM cBolicTBaM muieBol no6aBku E9S51 oTHOCAT yaydieHHe KOHIICHTPAIUH
BHUMAaHUs, MOBBILIEHNE HACTPOEHUSA. A BOT K OTPULATEIbHBIM CBOMCTBAM OTHOCST IOBBIIICHUE
KPOBSIHOTO JJaBJICHUSI, 0ECCOHHUILY U KOIIMAPBIL.

@deHunanaHuH yCBaMBaeTCs Ha y BceX Jrojiel. Ecin JaHHas aMHUHOKUCIIOTa HE yCBAaUBAET-
csl, TO Takoe 3a00JieBaHNE HA3bIBAIOT (PEHUITKETOHYpUEH. DTO IOCTATOUHO YacTO BCTpeUarouieecs
3a00JieBaHKE HApYILIEHUsI 0OMEHa aMUHOKHUCIIOT. B cpeiHeM ycTaHOBIEHO, YTO (PeHUIKETOHYPHUSI
BcTpeuaeTcs y kaxjaoro 1 genoseka u3z 8000. Ha ocHOoBaHMM ATOr0 HEOOXOAMMO OCYLIECTBIISTh
XMUMHKO-aHATUTHUECKUN KOHTPOJIb C 11EJIbI0 BBISBICHHS JAHHOU MUIIEBOM T00aBKH.

KoHTposb conep:xanusi HaIM4us acliapTama B ra3upOBaHHbBIX HAIUTKAX PErJIAMEHTUPOBA-
HO ['OCT 30059-93 «Hanutku Oe3ankorojibHble. MeToabl onpeaeneHus acnapraMma, caxapHHa,
kodenHa u 6eHzonara Hatpus (¢ [TonpaBkamn)». OnpezeneHue acnapraMma MOXKeT BECTUCh KaK Me-
TOJIOM BBICOKO?(D(pEeKTUBHOM JKUAKOCTHOM XpoMaTorpaduu, Tak U CIEKTPO(POTOMETPUIECKUM Me-
TOJIOM aHAJIM3a.

Leab padoThl: OCYIIECTBUTh XUMUKO-aHATMTUYECKUN KOHTPOJIb KauecTBa Oe3ankaroib-

HBIX Ta3UPOBAHHBIX HAIIUTKOB W YCTAHOBUTH KOHICHTPAIIUIO COACPIKAHUSA MMUIIEBOM I[OGaBKI/I
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E951.
JKCIepUMEHTAILHAS YaCTh.

1. IToaroroBka K MCHBLITAHUIO.

I[IpurorosJienue pocharnoro 0ydepnoro pacreopa.
1) Hasecky ruapodocdara Hatpus Na,HPO, = 12H,0 maccoii 28,8700 r. nmepeHocsT B

MepHyto koi0y Ha 1000 My, pacTBOPSIOT AMCTHIUTMPOBAHHOW BOJIOW, TIIATEIHHO TEPEMEIH-
BAIOT U JIOBOJISAT 0OBEM JI0 METKH.

2) Hapecky muruapodocdara xamms KH,PO, maccoit 4,5350 r mepeHOCAT B MEpHYIO

K010y BMecTUMOCThIO Ha 500 M1, pacTBOPSIOT B AMCTHJUTMPOBAHHON BOJIE M IOBOJST 00BEM 0
MCTKH.

3) B konunueckoit kosbe Ha 500-1000 ma cmermBaroT 484,5 M1 pacTBOpa MOJTY4EHHOTO
ruapodocdara Hatpus u 15,5 mu pactBopa muruapodocdara kamus. TriaTenpbHO MEpEMeTu-

BaroT. M3mepsitoT 3Hauenune pH OydepHoii cucteme u mpu He0OX0AUMOCTH T0BOAAT ero 1o 8,0.

IIpuroroB/jieHe HUHTHIPUHHOIO PACTBOPA.

B mepHoii kon6e BMectTumocThio 500 M1 moiydeHHOTo Oy(depHOro pacTBopa pacTBOps-
10T 1,5 GpyKTO3BI U TOCIIE PAaCTBOPEHUs N0OABISAIOT 2,5 T HUHTHAPHHA W MEPEMEIIMBAIOT JIO
MOJIHOTO pacTBopeHws. [1oJydeHHBI pacTBOP MOMYCTUMO XPAaHHUTh B XOJOMILHUKE B TEMHOM

CKJISTHKE C IPUTEPTOM KPBILIKOIM B TEUEHUU JBYX HEAETb.

IIpurorosiienne 6a30BOro pacTBopa acnaprama.

Hagecky acnaprama maccoii 0,02 r. pactBopsitot B Temioit Boae 40 °C B 50-70 M BOIBI.
3areM MOJy4YeHHBIH PacTBOP MEPEHOCAT B MepHYIO Koa0y Ha 100 Mi1 U TOBOJSAT 00bEM /10 MET-

KH.

IIpurorosiienne padoyux pacTBOPOB acmapTrama JJisi HOCTPOEHHs TPaTyHpo-

BOYHOIO rpaguxka.

B npob6upkax BmecTuMocThio o 10 cM  KakJast TOTOBST paboyre pacTBOpPHI acmapra-
Ma, 00beM M KOHLIEHTpAIMsl KOTOPBIX yKa3zaHbl B Tabnuie 1. [Ipu cMeHe HUHTHIPUHHOTO pac-
TBOpA HEOOXOMMO CTPOMUTH HOBBIH I'PaIyHpOBOYHBIN TpaduK.

Tabmuma 1
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HaumenoBanue nokazarens Homep npoOupku/koios

1 2 3 4 5 6 7 8 9
O6beMm 6azoBoro pactBopa acnaprama, | 2,0 [ 25 | 3,0 | 3,5 (40| 45| 50 | 55 -

100aBIIIEMOTO B TPOOUPKH, CM
O6beM auctruMpoBaHHOM Boakl, 1o- (8,0 75| 70 | 6,5 [6,0| 55| 50 | 45 | 10,0

0aBJiieMOl B IPOOUPKH, CM
Konnenrtpanus acnaprama B padounx | 4,0 50 | 6,0 [ 7,0 | 8,0]| 9,0 | 10,0 | 11,0 -

pacTBopax, Mr/cm

IIpuroroBiienne 3THI0BOro cniupTa 00beMHO¥ 10.eii 60%0.

Jiis mpuroTtoBiienns ucroyib3yroT 100 M 95% pacTtBopa ITHIOBOTO CIIUPTA, K KOTOPO-
My HPUIUBAIOT 58 MJI JUCTUJUIMPOBAHHON BOJBI M THIATENBHO MEpEMEIINBAaIOT. XpaHAT MOJy-

YEHHBII PACTBOP B CKJISIHKE C IPUTEPTON KPBIIIKOM.

2. [locTpoeHue rpagynpoBOYHOro rpaduka.

Jlst moCcTpoeHus TPaayupoOBOYHOTO rpaduka B OTIACIBHBIE TPOOUPKU TMEPEHOCIT IO
6 MJT KaX0T0 pabovero pacTBopa M K HUM J0OABIISAIOT 1O 3 MJI HUHTHAPUHOTO pactBopa. [Ipo-
OWpKHU BBIJICP)KUBAIOT 16 MUHYT B Kumsmeid 6ane, 3aTtemM oxiaxmaroT g0 20°C, mocne 4ero u3
KaXJ0W MPOOUPKHU B OTAEIbHYIO MPOOUPKY MEPEHOCST MO 3 MII MOJyYEeHHOTO PacTBOpPa, K KO-
TOPOMY 3aTeM J0OABJISIFOT 1O 5 MJT 3TUIIOBOTO criupTa 00BeMHOM fosei 60%.

OnTHyeckue MIOTHOCTH PACTBOPOB OIPENESIOT Ha CIEeKTPOoPOTOMETpe MHpU JIMHE
BOJIHBI 570 HM B KroBeTe TOJMIMHON 10 MM wim Ha (HOTOIIEKTPOKOIOPUMETPE MPHU JUTMHE BOJI-
Hbl 582 HM. KOHTpOJIBHBIM PacTBOPOM CIYXHUT COJEPKHUMOE MPOOUPKU/KOJIOBI Ne9 (HyneBoro
pacTBopa) M 3TUIIOBOTO CIUPTa 00beMHOI noneit 60%, cMelaHHBIX B TaKUX )K€ KOJMYECTBaX,

KaK U JIpyrue mpoosbl.

3. IIpoBenenune anaausa.

B uccnenyembix oOpa3lax HamuTKa YAAISIOT YIJIEKUCIBIA ra3 MEXaHHYECKUM IyTeM
npu temneparype He Bbie 20 °C u ¢pmibTpyroT o6pasisl yepe3 ¢punbtp. 20 M mpodmiibTpo-
BaHHOW MPOOBI MEPEHOCAT B MEpHYI0 Koj0y BMecTuMocThio 100 Myl ¥ IOBOJAT AUCTHILIMPO-
BaHHOW BOJIOH 710 MeTKHU. B mpoOupku BMecTUMOCThI0 10 MIT epeHOoCsT 1Mo 6 MJT KakKJ0ro pas-
O6aBneHHOro o6Opa3sma ¥ K HUM J00aBiIsloT 1O 3 MJI  HUHTHAPUHHOTO — PacTBOpA.

[Ipo6upku BbIAECpKMBalOT 16 MuH B Kumsmeil 6ane, 3ateM 3a 20 MHUH OXJIQXJArOT 0

20 °C, mocne 4ero u3 Kaxa0i npoOUpPKH B OTIENIBHYIO MPOOUPKY NEPEHOCAT 10 3 MJI  pacTBO-
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pa, K KOTOpOMY 3aTeM J00aBISIOT MO 5 MJI pacTBOpa STHIIOBOTO CIHPTa OOBEMHOM Jojei
60%. Ontuyeckue INIOTHOCTH PACTBOPOB HUCCIEAYEMBIX 00pa3IOB ONPEACISAIOT B CPAaBHEHHU C
HyJIeBOH  mpoboii  Ha  crmekrpodoromerpe Opu  JUIMHE  BOJIHBI 570 HM

B ktoBere TomuHOM 10 MM wim Ha @OKe mpu mmHe BoiHBI 582 HM.

4. OopaboTka pe3yJbTAaTOB
Konnenrpanuio acnaprama B pa3z0aBlIeHHBIX 00pa3iax MCCIeIyeMOTo HaluTKa OTpejie-
JISFOT IO ONTHYECKUM IIIOTHOCTSIM OOpaslloB, WHTEPIIOJIMPYEMBIX MO TPATyHPOBOYHOMY Tpa-
¢buxy.
KonnenTpamuio acnaprama B aHanu3zupyeMoM Hanutke (Mr/100 mut) ompenenstoT mo
dbopmyme:
c=c¢c,* K,

I7le Cp- KOHIEHTpalus acrapraMa B pa3daBiieHHbIX oOpasnax, mMr/100 mur; K- crenens pa3bas-
JIEHUs, paBHas 5.

Boruncnenuss mpoBoJsT IO BTOPOTO JAECATUYHOIO 3HaKa. 3a OKOHYATENbHBIM pe3ylbTar
UCIBITAHUS MPUHUMAIOT CpeHeapu(PpMEeTHUECKOe Pe3yIbTaToB ABYX HapasuIeIbHBIX OIpesese-
HHl. OKOHYATENbHBIN PE3yJIbTaT OKPYIJISIIOT /10 MIEPBOr0 JECATHYHOTO 3HAKA.

OTHOcUTENbHOE JOMYCTUMOE PACXOKJIEHUE MEXKIY pe3ylbTaTaMu JBYX IMapaljiesIbHbIX

omnpenenaeHui mpu aopepureabHoit BepostHoctr 0,95 He mospkHo mpeBbimarh 10%.

Cxomumocth MeTouKH paBHa 3,7 mMr/100 M HanuTKa.

Bocnpousoaumocts MeToauku paBHa 8,5 mr/100 M HanmuTKa.

5. OpraHosenTuyeckuii anajan3 0€3a1KOroJIbHbIX ra3upOBAHHbIX HANIUTKOB.
AHanu3 mpoBOAAT IO OCHOBHBIM IOKAa3aTeNsM: LIBET, 3alax, BKyC HamuTka. Tak ke
OTIPEENAI0T Ta3MPOBAHHOCTh HANTUTKA, TPUTOPHOCTh HAMHUTKA M HAJIMYUE CTOPOHHUX MPUBKY-

coB. 3anoHsA0T Tabnuiy Ne2, B KOTOpPYIO CTaBsAT Oaljibl MO 5-TH OaIbHOM MIKaie:

Ne basnbl
Ioka3zarenn

n/n «5» «4» «3» «2» «1»
IIpo3paunsrii Nwmeercs cnabo Nwmeercs cpenne Nwmeercst cunbHO HecootBetcTBuE
WIH XapaKTep- SPKO-BBIPAXKHHBI | SIpKO- SPKO- I[BETa C XapaK-

1 HBeT HBIH 1711 JaHHO- L(BET, IIPUCYT- BBIPaXKEHHBIH BBIPayKCHHBIH TEPHBIM IS
ro HaIlUTKa CTBYeT JIerKast IBET, IPUCYT- IBET, CUIILHO JTAHHOTO HAITHTKA
MYTb CTBYeT CHJIbHAs KpacsIuil CIu3u-
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Ne baubl
IToka3zarennb
n/n «5» «4» «3» «2» «1»
ornajaecueHLus CTble 000JIOUKH
Jlerkuii, npusr- CpenHe Bblpa- ‘YMepeHHO BbIpa- CuIbHO BbIpa- BeipaxeH He-
HBIH, XapakTep- JKGHHBIH, Xapak- JKCHHBIH M JKEHHBIH UM €CTh | €CTECTBEHHO,
2 3amnax HBIH 1711 JaHHO- TEepHBIH AT 1aH- YaCTHYHO €CTh CHJIBHO BBIpa- OYEHb CHJIbHBIN

TO HaITUTKa

HOI'0 HaIlTuTKa

CTOPOHHHUE 3ama-

X"

KCHHBIC CTOPOH-

HUC 3al1axu

U HeNIPUSATHBIN

Bkyc

Jlerkuit, npusr-
HBIH, XapakTep-
HBIH JUI JaHHO-

o HalTUTKa

Cpenne BbIpa-
JKEHHBIH, Xapak-
TEPHBIN JJIs 1aH-

HOI'0 HaItuTKa

‘YMepeHHO BbIpa-
JKEHHBIN UK
YaCTUYHO €CTh

CTOPOHHHE 3ara-

CuIbHO BbIpa-
MKEHHBIN J1s

JJAHHOT'O HaITuTKa

BeipaxeH He-
€CTECTBEHHO,
OUYECHb CHIIbHBII

Y HETPUATHBINA

XU
OTcyTCcTBYIOT Cna6o-Kucblit Cpense BbIpa- CHIbHO BhIpa- CropoHHHI
4 CTOpOHHI/Ie npu- uu cnabo- JKEHHbIE CTOPOH- JKEHHbIE CTOPOH- HPUBKYC Iepe-
BKYCBI TOPLKHI MPUBKYC | HHE NPUBKYCHI HHUE IPUBKYChI 6uBaeT OCHOB-
HOM BKyC
IIpusataoe Ectb nerkumit Ectb cpenne Ectb cunpHO Henpustnoe
5 MIPUBKYC KHCJIO- BBIPa’KEHHBIN BBIPa’KEHHBIN
HOCJ’ICBK}/CI/IG ro/TOPBKOro HPHUBKYC KHCII0- HPHBKYC KHCJI0-
ro/ToOpbKOro ro/TOpbKOro
Henpuropusrit YmMepenHoe ko- Bbonboe kommye- | CuilbHO BbIpa- CuItbHO BbIpa-
JIMYECTBO caxapa CTBO caxapa JKEHHas IIPUTOP- JKeHHasl TIPUTOP-
6 HOCTh HocTh. Henpusit-
HpHTOpHO CTb HOE TIOCNIEBKY-
cHe: Xxoyercs
3aMUTh BOJOK
Cnabo rasupo- CpenHe rasupo- YMepeHHO rasu- CuitbHO ra3upo- Beicokast cre-
BAHHbIM HAIIUTOK | BaHHBIA HAIUTOK POBAaHHBIH Hamu- BaHHBII HAIIUTOK NEHb Ta3UPOBaH-
7 FaSI/IpOBaHHOCTb TOK HOCTH, HEXapak-
TepHas A
HAITUTKa
Tabmumna 2

HanmeHoBaHue nmoxkasaress

AHaJTU3MPYyeMblil HAUTOK

3 4

5

IlBer

3amax

Bkyc

CTOpOHHME NIPUBKYCHI

[TocneBkycue

IIputopHocTh

FaSI/IpOBaHHO CTb
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CyMmma 0aJ/u10B 110 MOKA3aTeJIAM | | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

CyMMUPYIOT 0aJUTBI TIO KaXKIOMY M3 TToKa3areiei. CpaBHUBAIOT MOJTydE€HHBIC OaJIIBI U
JAFOT XapaKTEPUCTUKY Ta3MPOBAHHOTO HAMKMTKA 110 OPTaHOJICTITHYECKUM MOKA3aTEIISIM:
«6-14» - Huzkas olleHKa Ka4ecTBa 10 OPraHOJICITHICCKUM ToKa3aTessiM. [10JIHOCThIO He COO0T-
BETCTBYET HAIUTOK IS JAHHOW KaTerOPUU HAIUTKOB.
«15-24» - VnosnerBopuTelbHas (CpPeIHssA) OICHKA Ka4eCTBa MO OPraHOJENTHYSCKUM ITOKa3a-
tensiM. COOTBETCTBYET IO HEKOTOPHIM OPTaHOJICTITUYECKIM TTOKA3aTelIsIM.
«25-29» - Xopomas (MpakTHYECKH BBICOKAs) OI[EHKA KauecTBa M0 OPTaHOJIENTHYECKUM TOKa3a-
TensaM. [IpakTHYeCKH MOJTHOCTHIO COOTBETCTBYET IS TAHHOW KaTeTOPUH HATTUTKOB.
«30-35» - Bricokas olleHKa KadecTBa M0 OPraHOJICNITHYSCKAM IoKa3zareasM. [10JIHOCThIO COOT-

BCTCTBYCT IJIA )IaHHOﬁ KaTeropmuu HariuTKOB.

KoHTpoJibHBIE BONIPOCHI.
1. [Tumessie no6aBku E100-E999. Knaccudukanus. OnacHsie 1 6e3BpeaHbIe 100aBKH.
2. Acmmapram. ®U3NKO-XUMUYECKHIE CBOMCTRBA.
3. MeToibl 0OOHapyKeHUs acrapTaMa B MUILEBBIX MpoaykTax. CyIIHOCTh METOI0B U METOAUKA
BBITIOJIHEHUS aHAJIU30B.
4, T'asupoBannbie HamUTKU. TpedoBanust ['OCT, npeabsBisieMble K pa3IMYHBIM Ta3UPOBAHHBIM
HaMUTKaM.
5. Ananu3 razupoBanHbiX HAaMUTKOB 10 ['OCT u Canllun. OcHOBHBIEC BBITIOTHSAEMBIC XHMUYE-
CKHE U OPraHOJIEITUYECKUE aHAIIU3HI.
6. OpranoysienTHYeCKUi U PU3UKO-XUMUYECKUA aHaau3. JJOCTOMHCTBA U HEIOCTATKU. AHAIU3

IMOJIYYCHHBIX PC3YJIbTATOB.

Tema 13. Onpeoenenue codepircanus sumamuna C 8 6€3a1K0201bHbIX
HARUmMKAX U coKax

Jlabopamopnas paboma Ne5

«Onpeoenenue cooeprcanusn eumamuna C ¢ 6e3an1K0201bHbIX HanumKax u cokax» (6 u)
Peaxmuevl: conanasn kucnoma kony., 2udpoxapbonam nampus (kpucm),2,6-0uxaopghernounoopenon

, OUCTNUTLIUPOBAHHAS 8004, ACKOPOUHOBAS KUCIOMA (KpUcm.)

Ilpubopul u 060opyoosanue: xumuueckue cmaxanwsl na 50 mn, meprvie konowl na 50 u 100 Mz, bropemxa,
Qunomposanvras bymaea, sopouka, koaowt konuueckue va 100 ymn, nunemku, cmekisiHHble RATOYKU.

KpaTKI/Ie TCOPCTUYCCKHUEC CBCACHUA.
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Bce BUTaMHHBI OTHOCSTCS K HE3aMEHUMBIM (akTopam nutanusi. OCHOBHON HCTOYHHK
OOJIBIIMHCTBA BUTAMUHOB JUIS YeNIOBEKa — MPOIYKTHI MUTaHUA, TaK KaK B OpPraHU3Me OHU He

CUHTE3UPYIOTCS WM CUHTE3UPYIOTCS B HEJOCTaTOYHOM KOJIMYECTBE.

ButaMuHBI — 3TO HU3KOMOJIEKYJISIpPHBIE OPraHMYECKHE COCIUHEHUS, KOTOpble 00Ja-
JAl0T CIIOCOOHOCTBIO CTUMYJIHMPOBATh XUMHUYECKUE PEAKIMU, MPOTEKAIONINEe B OpraHusMe, a
TaKKe aKTHMBHO y4acTBYIOT B 00pa30BaHMU M ()YHKIMOHHPOBAHWUHU (HepMEHTOB. SIBISSACH CO-
CTaBHOM 4YacThIO (PEPMEHTOB, BUTAMUHBI ONPEAEISAIOT UX aKTUBHOCTh U HOPMaJbHYIO (PyHK-
L[MI0, BIUSIOT HA YCBOEHUE OPIaHM3MOM IUTATENIbHBIX BEIIECTB, CIIOCOOCTBYIOT HOPMAaJIbHO-

MY POCTY KIIETOK.

[Ipn ux HepocTaTKe B MUIIE CHUXKACTCS CONMPOTHUBIISIEMOCTh OpraHu3Ma K MH(EKIH-
OHHBIM 3a00JIeBaHUSM, K JEMCTBUIO HEOIaronpuaTHeIX (aKTOpOB OKpyxkaromen cpenbl. [lpu
HEJ0CTaTKEe BUTAMHHOB B OpraHU3Me CHHUYKAeTCsl pab0TOCIOCOOHOCTD, MOBBIIIAETCS YTOMIISE-

MOCTDb Y€JIOBCKaA.

Ecau B OpraHu3ME HEAOCTATOK HJIM IMOJTHOE OTCYTCTBHUE KaKOI'O- 00 BUTaMHHa, 3TO

MIPUBOJIUT K HAPYILIEHUIO 0OMEHA BELIECTB.

Bce BUTaMuHBI [1enSTCS Ha TpU TPYIIBL: BOJAOPACTBOPUMBIE, KUPOPACTBOPUMBIE U

KUPOTIOIOOHBIEC COCTMHECHHUSI.

AckopOunoBas kucioTa (BUTaMuH C) OTHOCHTCA K BOJOPACTBOPUMBIM BHTAMHUHAM.

Omna cogep:kuTcs B oBolax, Gpykrax, sArojgax u mioaax. Buramun C MOJHOCTBIO pa3pyllaeT-
o o o]

csa npu HarpeBanuu Beimie 80 C. B meno4yHoil cpere MaHHBIA BUTAMUH paspyllaeTcs eIie

obIcTpEE.

ACKOp6I/IHOBaﬂ KHCJIOTa MPCACTABIIACT coboii 66CHB€THBIC KpHUCTAJJIBI KUCJIOTO BKY-
Ca, XOpouo paCTBOPUMBIC B BOJC. B pacTBOpax BUTAMHUH C oueHb YYBCTBUTCIICH K ,Z[eﬁCTBPIIO
KHCJIOPOAa BO3ayXad, paspymasiach OaxKe IIPpU KOMHATHOM TEMIICpaType. Ero pa3pymcHue Kara-

JIN3UPYETCA OKUCIIUTCIIbBHBIMU CI)CpMeHTaMI/I " pAI0OM METAJLJIIOB (MCI[BIO, KCIC30M U I[p)

Burtamun C cymectByeT B IBYX (hopMax — COOCTBEHHO aCKOPOMHOBOM KHCIOTHI U
JIeTKO 00pasyroliencs Mpu ee OKUCICHUN JerUApoacKOpOMHOBOM KUCIOThI, KOTOpasi MpU BOC-

CTaHOBJICHHH CHOBA HacT aCKOp6I/IHOBy10 KHCIIOTY.

ACKOp6I/IHOBa$I KHCJIOTa UTPACT BA)KHYIO pPOJIb B 0OMEHHBIX nponeccax, B YCBOCHHUU

6CJ'IKOB, B YIJICBOOAHOM H JKXUPOBOM oOMeHe.

B OpraHnu3Me 4YCJIOBCKa BUTAMHUH C ne 06p8.3yeTC$I U HC HAKAIIMBACTCA, MMO3TOMY
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HE00X0IMMOE KOJMYECTBO aCKOPOMHOBOW KHCIOTHI JOJDKHO MOcTynarh ¢ numiei. CyrouHas
notpedHocTh B BUTaMuHe C coctaBinset: s B3pocibix — oT 50 1o 100 mr Ha 1 Kr mMaccel Te-

na, nia geret — ot 30 mo 70 mr.

Ornpenenenre MaccoBOM J0JM aCKOPOMHOBOW KUCIOTHI MPOBOJSAT XUMUUECKHUMU ME-

TOAAMHU, KOTOPBIC OCHOBAHBI HA €€ BOCCTAHOBUTCJIbHBIX CBOMCTBaX.

Anamm3 mpoBogaT corimacHo ['OCT 24556 «IIpomykTsl mepepaOOTKH IUIOJOB U
oBoleil. Meroap! onpenenenus Buramuia Cy». MeToJ1 OCHOBaH Ha 3KCTparupoBaHUM BUTAMM-
Ha C pacTBOPOM KHUCJIOTHI (COJIIHOM) C MOCIEAYIOIUM TUTPOBAHUEM BU3YaJIbHO WJIM MOTEH-
IUOMETPUYECKH PACTBOPOM 2,6-TuxiI0pPeHOINHI0(PEHOIISITa HATPUS IO YCTAHOBJICHUSI CBET-

JI0-PO30BOM OKPACKH.
JKCNEePUMEHTAJIbHASA YaCTh.
IIpuroroB/ieHHe IKCTPArMPYIOLIEro pacTBopa

B kauecTBe 3KCTparupyromero pacTBopa UCIoiIb3ylOT pacTBOP COJITHOM KHUCIOTHI ¢ Mac-
coBoii noneit 2 %. M3mepstoT mpu MOMOIIN apeoMEeTPOB TUNIOTHOCTh COJISIHONW KHCIIOTHI, IO Tab-
JUIAM OTIPEAEISIOT MaCCOBYIO JIOJIIO KUCJIOTHI U 10 (hopMyJie BEIYUCISIOT HEOOX0 UMbl 00beM
KOHILICHTPUPOBAHHOM KUCIOTHI i mpurotoBieHus 200 mu 2%-oro pactBopa:

V. = wq *pq V4

, = ——=
g *Pg

rae w, py Vy- MaccoBas J10Jid, MJIOTHOCTh U 00OBEM MOJIy4a€MOTO pacTBOpa COOTBETCTBEHHO, a

s M po- MacCcoOBas A0JIA U INIOTHOCTh HCXOJHOT'O pacTBOpa.

IIpuroroBJ/ieHNe CTAHAAPTHOI0 PACTBOPA ACKOPOUHOBOH KHCJIOTHI
JlJis IpUroTOBIEHUS pAcCTBOpPa aCKOPOMHOBOM KUCIOTHI KOHIeHTparuu 1,0 1/ Ha aHa-
JUTHYECKUX Becax B3BemwuBalOT 0,1 T KUCIOTHI, PaCTBOPSIOT B DKCTPATHPYIOIIEM PAacTBOpE B

K0J10e eMKOCTh0 100 MJI ¥ IOBOIAT JO METKH.

PaCTBOpLI aCKOp6HHOBOﬁ KHUCJIOTHI HCYCTOIZHHBBI, IIO3TOMY HUX T'OTOBAT HICPEA IPO-

BCACHUCM UCIIBITAHUS.

IIpuroroByenune pacrpopa 2,6-1uxJjioppeHOTMHI0(PEHOIATA HATPUS U ONpe-

ACJICHUE €ro TUTpa
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Crmepra 0,05 r 2,6-muxnopdeHonnHa0(peHoIsITa HATPUS PACTBOPSIOT B NIPHOIH3U-
TenbHO 150 Mi1 ropsiueit BOJibl, IPEABAPUTENIBHO MPOKUIITUEHHON B TeueHue 30 MUH WM co-
nepxamen 0,042 r ABYyTJIEKHCIIOT0 HATPHS, 3aTEM OXJIAXKIAIOT 10 KOMHATHOW TeMIIepaTyphl,
N0BOJAT 10 oObema 200 Mi1 TOH ke OXJIaXKJIEHHOM BOJOH, MEpeMEIIBaOT U (QUIBTPYIOT B

TEMHYIO CKJITHKY. PacTBOp XpaHAT B XosoaminbHuKe He Oosnee 10 nueit.

Tutp pactBopa 2,6-muxnopdeHosmHI0(pEeHONITa HATPUS YCTAHABIMBAIOT IO CTaH-
JTApTHOMY PacTBOPY aCKOPOMHOBOM KUCIOTHI KOHIEHTpauuu 1,0 /11 B IeHb NMPOBEIACHUS HC-
nbITaHus. s 9Toro B 1B KOJIOBI BMeCTUMOCTHIO 50 nmu 100 mMi1, B KOTOpBIE MPeIBAPUTEITHHO
no0aBiaeHo 1o 9 M1 BOJABI, BHOCAT MUIETKOM MO 1 M1 pacTBOpa acKOpOMHOBOM KHCIIOTHI U
OBICTPO TUTPYIOT pacTBOpoM 2,6-muxiopdeHosmHA0(DEeHOISITa HATPUS JO CBETIIO-PO30BOM

OKpackKH, He ucuesaroel B reduenne 15-20 c.

OmHOBpPEMEHHO TPOBOST KOHTPOJIFHOE UCTIBITaHuE. /i 9TOr0 B KOJIOY BMECTUMO-
ctpr0 50 mm 100 M1 BHOCAT | M1 SKCTparupyromero pacteopa, 9 Mil IMCTHIUIMPOBAHHON BO-
Ibl U TUTPYIOT pacTBOpoM 2,6-muxiopdenonmunoderonsta Hatpus. Tutp pactBopa 2,6-
IUXJI0p(EeHOTUHAO(PEHOIATa HATpUsl B I'paMMax aCKOPOMHOBOM KHCIIOTBI, 9KBUBAJIEHTHOI'O
OJIHOMY MWJUTHJIMTPY pacTtBopa 2,6-muxiopdeHonHaI0(eHoIsITa HATPUS, BBIYHCIAIOT I10
bopmyre

kirg
T = ,
Vi-V¥;

rjae m — Macca acKOpOMHOBOM KHCIIOTHI, colepskamiasicss B 1 mi1 ctaHAapTHOrO pacTBOpa, T;
V1 — 06weM pactBopa 2,6-auxnopheHoauHa0(eHoNATa HATPUsl, U3PACXOJOBAaHHBINA Ha TUTPO-
BaHUE CTaH/IapPTHOTO pacTBopa acKOpOMHOBOM KHUCJIOTBI (M)
V2 — 0o06beM pacTtBOpa 2,6-1uxi0pPeHONHHI0PEHONATAa HATPUSL, U3PACXOIOBAHHBIM HA KOH-

TPOJIbHOE UCITBITAaHUE (MJI) .

2. IIpoBeaeHne aHau3a
2.1 DkcTparnpoBanue
Jlnisl IpUrOTOBJIEHUS SKCTPAaKTa HaBecKy MpoObl Maccoil oT 5 10 50 r B3BELIMBAIOT C
norpemHocThio £0,01 r. B mensix skctparupoBanus ButamMmuHa C W3 SKUAKUX MPOTYKTOB
HaBecKy mpoOsl 0T 5 10 50 T mepeHocsAT B MEepHbIE KOJIObI WK HWIHHAP BMecTUMOCThIO 100
MJI, CMBIBasi CTEHKH CTaKaHa HEOOJBIINMU MOPLUUSAMH SKCTPAarupyIOLIEro pacTBOpa JI0 TeX Mop,

IoKa 00beM HeE JOCTUTHET MCTKHU. CO)Iep)KI/IMOC BBLICPKUBAIOT 10 MHH, HNCPEMCIINBAIOT U

GWIBTPYIOT.

2.2. BusyanbHoe TUTPOBaHUE
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B xon0y BmMectumocThio 50 mim 100 M nunerkoid BHOCAT ot 1 10 10 mut skeTpakra,
IoBOJAT 00beM Bogod a0 10 mim u TUTpyOT pacTtBopoM 2,6-muxiopdenonnHaopeHons Ta

HaTpUS JI0 MOSIBJICHUS cl1ab0- PO30BOI OKpAcKH, He ucue3atomnield B teueHne 15-20 c.
3. O6paboTKa pe3ylbTaToB

Pacuer comepxanust ackopouHOBO# kuciotsl (%) B 100 T mpomykTa MpOU3BOANUTCS

o dopmyie

V, # TV, =m* 100
X =
v,

rae Vi— o0beM pacTtBopa 2,6-auxiiopdeHOTMHI0PEHOIIATa HATPHUS, W3- PACXOJOBAHHBIA Ha

TUTPOBAHHE YKCTPAKTA MPOOBI, MJT;

T — Tatp pactBopa 2,6-muxiopeHoTMHI0PEHOIATa HATPHUS, T/MIT,

V3 — 00beM IKCTpakTa, MOTYYECHHBIH NP IKCTparupoBaHuu BuTaMuHa C U3 HaBECKU MPOIYK-
Ta, MJT;

V4 — 00BbEM IKCTPAKTA, UCTIOJIb3yEeMbIN ISl TATPOBAHUS, MJT;

M — Macca HaBECKHU MPOJIYKTa, T.

KoHTpoJibHBIE BOIPOCHI.
1. AckopOuHoBas kucioTa. PeakiinoHHbIe EHTPbI MOJIEKYIbl. PU3NKO-XUMUYECKHE CBONCTBA.
2. MeTtoip1 onipe/iesieHus: aCKOPOMHOBOM KHCIOTHI.
3. JIoCTOMHCTBA U HEJOCTATKU METOJIOB ONpeeNieHUs] aCKOPOMHOBON KHUCIOTHI.

4. [IpumeHeHne acCKOPOMHOBOM KHCIOTHI KaK KOHCEPBaHTA.

Tema 16. @omornekmporonopumempuyeckoe onpeoenenue Kogpeuna
6 HanumMKax

Jlabopamopnas paboma Neb

«®DomornekmpoxoopumempuuecKkoe onpeoeienue Kogeuna 6 HanUMKax»

Peaxmuevl: conanas kucnoma komy., xaopogopm, nepexucs 6000poda (KOoHy)., 2UOPOKCUO KaAUA
(kpucm), kogeuna benzoam (Kpucm.), OUCTMULIUPOBAHHAS B0Od.

Ilpuboper u ob6opyoosanue: pomosnexmpokonropumemp, Kiogemol =3 cm (5 wm), ko6l Mep-
note Ha 100 mr (6 wm), nunemxu na 10 mn (epayuposannvie), wawxu svinapusamensusie (5 wm), cnupmog-
Ku, 600sinas 6aus, denumenvhas oponxa (2-3 wm), cmaxanwt xumuyeckue na 100 mn (3 wm), pappoposwiii
cmaxan (1 wm), eecel ananumuueckue, apeomempnl, QuibMposanIbHas Oymaed, CMeKIsHHbLe NATOYKU.
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JKCIePUMEHTAIbHAS YaCTh.

IMoaroroBka Kk aHaju3y.

1. ITpuroroBiaenue 1,35 M pacTBOpa ruAPOKCHIA KAJTHA.

HaBecky ruapokcuaa kamus maccoi 7,56 T mepeHocsat B ¢GapdopoBblil cTakaH, 100aB-
JSFOT MUHUMAJIBHOE KOJIMYECTBO AMCTHIUITMPOBAHHOM BOJIBI JI0 TOJIHOTO PACTBOPEHUS KPUCTAN-
70B. PacTBOp OXJaXIar0T 10 KOMHATHOW TEMIIEpaTyphbl MOJ CTPYeH XOJIOAHOW BOJBI IO KOM-
HaTHOW TeMmrieparypsbl. [lomydeHHBIN pacTBOp mepeHocsST B MepHY0 koy0y Ha 100 mu u noBo-
JAT TUCTUJUIMPOBAHHOM BOJIOM IO METKH.

2. lIpuroroBjenne 3 M pacTBopa COJISIHOI KHCJIOTHI.

W3mMepsiroT ipy TIOMOIIH apeOMETPOB TIOTHOCTH COJISTHOM KHUCJIOTHI, 10 TaOJIHIIaM oTpe-
JETSIOT MACCOBYIO JOJIO KUCIOTHI M 10 (popMysie BBIUUCIAIOT HEOOXOAMMBIH 00heM KOHIICH-

TPUPOBAHHOM KUCHOTHI A1 mpurotosienus 100 mun 3 M pactBopa:

0y *Pq*Vy

Dz *P2

V, =

rae @y P4 Vi- MaccoBast 10J1s1, TUIOTHOCTh U 00BEM TOJIY4aeMOTO PAacTBOpPa COOTBETCTBEHHO, a

Wy M Py- MaccoBasi J0JIs U INIOTHOCTh MCXOAHOTO pacTBopa. [lomyueHHbIil 00beM KOJIMYECTBEH-
HO MEPEHOCST C IOMOIIbIO MUMETKU B MepHYIO Kosi0y Ha 100 M1 U TOBOJAT JUCTUIUTMPOBAHHON

BOJOU IO METKHU.
3. [IpuroroBJieHne pacTBopa nepokcuaa sogopoaa (1:1).

B mepnyto kon0y Ha 100 mMi1 ocTopokHO mepeHocsT 50 Ml KOHLEHTPUPOBAHHOTO pac-
TBOpPa MEPOKCHJIA BOJOPOa, OTOOPAHHOTO C MOMOILBIO MEPHOTO LIMINH/A, U JOBOJAAT AUCTHII-
JIMPOBAHHOM BOJIOW O METKH.

4. IlpuroroBJieHNe CEPUM CTAHIAPTHBIX PAaCTBOPOB KodenHa.
IIpurorosiienne pacreopa kopeuna ¢ konuenrpauueii 0,002 r/mu.

Ha ananutnyeckux Becax B3BemuBaoT 0,2 r koenHa 1 NepeHOCAT KOJTMUECTBEHHO B MEPHYIO
kos10y Ha 100 mi1. PacTBOpSIOT M JOBOAAT AUCTHIUIMPOBAHHON BOJIOM 710 MeTKH. [lomyueHHbIi

PacTBOP THIATCIIBHO NMEPCMECIINBALOT.

IIpurorosiienne pacTtpopa kopenna ¢ konuenTpauueii 0,0002 r/mJ.
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10 M momydeHHoTo pactBopa u3 1. 4.1 nmepeHocsaT B MepHyro koi0y Ha 100 M 1 moBOAAT AH-

CTUJUIMPOBAHHOM BOAOM 10 METKU. 110IydeHHBIN pacTBOP TIIATEIBHO IEPEMELINBAIOT.

IIpurorosiienne pacteopa kopenna ¢ konuentpauueii 0,00002 r/mur.

10 mu1 moyd4eHHOTO pacTBOpa U3 1. 4.2 mepeHocsaT B MepHyro koi0y Ha 100 M u moBOAAT aH-

CTUJUIMPOBAHHOM BOAOM 10 METKU. 110iIydeHHBIN pacTBOP THIATEIBHO IEPEMELINBAIOT.

5. lpoBenenne aHajau3a (1151 AHAJIU3MPYEMOro 00pa3ia BLIMOJIHSNTEe TaKHe Ke

JieficTBUA).

B nenmutensHy0 BOPOHKY BHOCST 2 MJT pacTBopa KodernHa (HuccieayemM ceputo CTaHaapT-
HBIX PaCTBOPOB M aHAJIM3UPYEMbI€) B JEIUTEIbHYIO BOPOHKY. [{o6aBmsiem 10 mu xmopodopma u

1 M1 TOTTYy9EeHHOTO THAPOKCHIA KA 110 1. 1. DKCTPaKIUIO IPOBOIUM 2 MUHYTHI.

[Tocne paznenenus cMecH, MOTYYEHHBIN cloi (xJ10po(OPMHBI) TEPEHOCAT B BbIapUBa-
TEJIbHYIO YaILIKy U CTaBST HA BOJASHYIO OaHIO JI0 MOJHOTO YAaJeHHs BJIard. 3aTeM 4allky oxJja-
XKIAI0T, TIOCNIe Yero A00aBisitoT K Hell 1 M 3 M pacTBopa CoJITHOM KHUCIOTHI U 1 MIT pacTBOpa
niepokcuaa Bogoposaa (1:1). IlepememmBaior 10 MOJHOTO pacTBOpeHUs KpucTawioB. [locne cra-

BT Ha BOJISIHYIO OaHIO JI0 TIOJTHOTO y/IaJe€HUs BJIary.

[Tocne obpazoBaHus KpUCTAIOB JOOABISIOT 3 MIJI pacTBOpa FUAPOKCUIA Kaius Mo .1

(10 MOJTHOTO PacTBOPEHMS KPUCTAJUIOB) U CHOBA BBIIIAPUBAIOT.

[TonyuenHnoe TBepaoe BelIECTBO (IypIypHOTO IBETa IpU J00ABICHUU KPUCTAIIOB HH-
JIMKaTOpa MypeKCHIa) OXJIXAAIT A0 KOMHATHON Temmneparypsl. [[00aBisioT HECKOIBKO MUJI-
JWIUTPOB AUCTUIUIMPOBAHHOMN BOJIBI 0 MOJIHOTO PACTBOPEHHS KpUCTAIUIOB. [lepeHocsT konuue-

CTBEHHO B MEPHYIO K0JIOy Ha 25 MJI ¥ JOBOJAT AUCTHIIUPOBAHHOM BOJIOM O METKH.

OHTI/I‘IGCKYIO INIOTHOCTH MOJIYYCHHOI'O pacTBOpa OMPCACIIAOT Ha (I)OTOBJ'IeKTpOKOJ'IOpI/I'
MCTpPEC, UCIOJIb3YS KHOBCTHI TOJIIWHON IOIJIOIIAIOIIETO CBET CIIOS 3 cMm npu JJIMHC BOJIHBI 540

HM.

6. O0pa0oTka pe3yJbTATOB.

[Ipu ananu3e cepuu CTaHIAAPTHBIX PACTBOPOB CTPOSIT T'PaJyHpPOBOYHBIN rpaduk, mpen-

CTaBJISTFOIIMIA 3aBUCUMOCTS (A, HM)=f C(xodenna, r/mi).
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Konnenrpauuio kopenna B uccieayeMoM o0pasiie yCTaHaBIUBAIOT MO I'PaIyHpPOBOYHO-
My rpaduKy U CpaBHUBAIOT €€ C COJepKaHueM KOoQenHa Ha STHKETKE. YCTaHABJIMBAIOT OTKIIO-

HEHHE OT 3HAUEHUH.

KOHTpOJIbHI)Ie BOIIPOCHI.

1. Kogewnn. [lons3a u Bpex s opranu3ma uenoBeka. [1JIK ucrmons3oBans kodernHa B MUIIEBOM

MIPOMBIIIICHHOCTH.

2. Metonet onpenenienns kodenna. CynHOCTh METOJIOB.

3. JIOCTOMHCTBA M HEJJOCTATKH METOJIOB OTIpe/IeieHus Ko(enHa.
4. ®U3UKO-XUMHUYECKHE CBOMCTBA KOenHa.

Tema 18. Onpeoenenue cooepicanus Kanbyus 6 MOi0OKe
Jlabopamopnas paboma Ne7

«Onpeoenenue cooeprcanusn Kaibyus 6 MOJI0Ke PA3UYHBIX HOP20BbIX MapoK» (6 u)

Peaxmuebvl: ammuax eoonviii (kony.), oxcaram ammonus (Kpucm.), nepmanzanam Kais (cmanoapm-
mump), KUCIOMA CepHast (X.4., KOHY.), MPUXIOPYKCYCHASL KUCIOMaA (KPUCT.), KUCTIOMA YKCYCHAs (Te0siHAsL), UHOU-
Kamop Memunogwlil KpacHult, 2muaosuiii chupm (96%), oucm. soda.

Ilpuodopwt u ooopyoosanue: secor ananmuueckue, mepmomemp 0-100 °C, 60dsnas 6ans, yenmpugyea
(1500 o06/mun), 6ropemru, korowr mepruvie na 50, 100, 500 u 1000 awr, nunemxu na 2,5,10 u 20 mn ¢ epywamu, npobup-
KU, MEPHble YUTUHOPbL, BOPOHKU CMEKTHHbIE, OyMa2a (Puibmpo8aibHAs.

KpaTtkue Teopernyeckue cBeeHMs.

MoOJI0KO — MHOTOKOMIIOHEHTHAas MOJIMIUCIIEPCHAsl CUCTEMa, B KOTOPOIl Bce COCTaBHbIE
BEIIECTBA HAXOATCS B TOHKOJJUCIIEPCHOM COCTOSHMM, YTO 00€CIIeUYnBaeT MOJIOKY JKUAKYIO KOH-
CHCTEHIIMIO.

OCHOBHBIMU MHHEPAJIBHBIMM BEIIECTBAMU MOJIOKA SBJIIOTCS KaJlbLWM, MarHUi, Kaaui,
HaTpus, Gpocdop, XJI0p U cepa, a Tak ke coiau Gocdatel, TUTPATHl U XJIopuabl. Kanenuii ssuser-
csl HanboJiee BaKHBIM MaKpO3JIeMEHTOM MoJioka. OH COAEP)KUTCS B JIETKOYCBOsieMOl (opme U
xopoio cbamancupoBaH ¢ pochopom. ConeprkaHue KalblUs B KOPOBBEM MOJIOKE KoJjiebiercs
ot 100 o 140 mr/100 r npoaykra. Ero konuuecTBo 3aBUCUT OT PallMOHOB KOPMJIEHHUS, TOPOIbI
KUBOTHOT'O, CTa/INM JIAKTallUN U BpeMeHHU roja. Jlerom conepxanne Ca HIKe, 4eM 3UMOM.

Kanpuus npucyTcTByeT B MOJIOKE B BUJIE:

e cBOOOJHOTO WJIM HOHU3UPOBAHHOTO KaibIus — 11% ot obiiero conaepxaHus KalbIus;
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e B ¢popme pochaToB U MUTPATOB KATBIMNA COAEPKUTCS OKOJIO 66 % OT 0011ero coaepxa-

HUS KJIBLUS B MOJIOKE;

e  KaJbIUs, CBA3aHHOIO C Ka3eMHOM 0K0Ji0 23%.

Jlo cux mop He BBISICHEHO, B Kakoil popMe HaxoaaTcsi B MoJioke (pocdarer u nutpatsl Ca.
Orto moryt ObITh (hocdar Ca, ruapodocdar Ca, murunpokcudocdar Ca u GoJiee CIIOKHBIE CO-
enuHeHus. OJIHAKO U3BECTHO, YTO OOJIbILIas YaCTh ATHX COJIEW HAXOJUTCS B KOJUIOUJHOM COCTO-
ssHuM 1 HeOobIas (20—30 %) — B BU/IC HCTUHHBIX PAaCTBOPOB.

KadecTBeHHBIE, KOJTHMUECTBEHHBIE M OPTAaHOJIENITHYECKHE XapaKTEPUCTUKUA MOJIOKa M MO-
nounoit npoaykiuu onucansl B 'OCT 13264-88. ConepxxaHue Kanblusl IPH 3TOM JOJDKHO ObITh
B gonyctuMbix 3HaueHUsX 110-140 mr/100 r mpoaykra. AHaJIM3 TIO ONPENEICHUIO COACPIKaHUS
KaJIBLIMSI B MOJIOYHBIX MpoaykTax nmpoBoAaT coraacHo ['OCT P 55331—2012. Onpenenenue co-
Jep KaHus KIbIUS POBOST THTPUMETPHUECKUM METOIOM — ITIEPMaHTaHATOMETPHUEH.

OmnpeneneHne KalblUs OCIOXKHIETCS TEM, YTO MOJIOKO TPEACTaBIseT cOOOW amcrepc-
HYIO CUCTEMY (IMYNBCHIO). B 3TOi CBSI3M NpW BBHIOJHEHWW aHAJHM3a IS Hadaiaa BeCh MOHH3M-
POBaHHBINA KaJbLUK NEPEBOIAT B OCAXKJICHHYIO (POpMY, a 3aTEM PacTBOPSAIOT U OTTUTPOBBIBAIOT

0CaJIoK.

He.]]b paﬁoTbI: OCYIICCTBUTH XUMHKO-aHATUTHISCKIHN KOHTPOJIb Ka4Y€CTBAa MOJIOKa U MO-

JIOYHOM IMPOAYKIIUMHU Pa3JIMIHBIX TOProBbIX MAapPOK U OIIPEACINTE COACPIKAHUC KAJIbI .

IKCIEPUMEHTAIBLHAS YaCTh.
1. IloaroToBKa K BBINOJIHEHUI0 AHAIH3A
IIpuroroBJ/ieHNe TPUXJIOPYKCYCHOM KUCJIOTHI ¢ KoHIeHTpauueii 200 r/a.
B xumunueckuii crakan BMmectuMocThio 100-200 mut nomemaror 20,00+0,01 r Tpuxiiopyk-
CYCHOU KHCJIOTBI, TIOCJE Yero PacTBOPSAIOT HEOOJBIINM KOJIUYECTBOM BOJbL. [lepeHocar moiy-

YeHHBIN pacTBOp B K00y Ha 100 M U JJOBOJST JUCT.BOJIOM IO METKH.

IIpuroroBiieHNe TPUXJIOPYKCYCHOM KHCI0THI ¢ KOHUeHTpauuei 120 r/a.
B xumnueckuit crakan BMectuMocTbio 100-200 mi nomemaror 12,00+0,01 r Tpuximopyk-
CYCHOH KMCJOTBI, IOCJE YEro PacTBOPSIOT HEOOJBIINM KOJIWYeCTBOM BOJbI. IlepeHocsaT moy-

YEeHHBIH pacTBOp B KoJ0y Ha 100 M1 M TOBOJAT JUCT.BOJION IO METKH.

IIpuroroB/ieHre HACBIIIEHHOT0 PACTBOPA 0KCAJIaTa AMMOHHUS.

B xonunyeckyro kondy oobemoMm 250 M momemarot 34,6 T KpUCTAUNIMYECKOTO OKcanara
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ammonwst, npuiuBaoT 100 Mt kumsmeld AMCTUIUTMPOBAHHOW BOJBI M IepememuBatoT. Oxia-

KIAIOT IIOJIY4EHHBIM pacTBOP 10 KOMHATHOM TEMIIEPATYPBI.

IIpurorosiienne 20%-0ro pacTBopa yKCyCHOH KHCJIOTBI.
W3MepsroT mpu MOMOIIM apeoOMETPOB IUIOTHOCTH JIEASHONW YKCYCHOW KHCIIOTHI, IO Tal-
JMLAM OIPEAEIAIOT MacCOBYIO JIOJIO KHCIOTHI U 10 (popMyIie BBIYUCIIAIOT HEOOXOAUMBIN 00BEM

KOHLIEHTPUPOBAHHOM KUCIOTHI Juist ipurotosieHust 100 mu 20%-oro pactBopa:

0y *Pq*Vy

Oz *P2

VEZ

rac mLPLUj_' MaccoBas O0JId, IIIIOTHOCTh U 00BeM oJryHa€Moro pactBopa COOTBETCTBCHHO, a

iy M py- MacCcoBas A0JIA U IJIOTHOCTh UCXOJHOTO pacTBOpa.

IIpuroroB/ieHne pacTBopa aMMHaKa B cCOOTHomeHuu 1:1.
B Mepnayro xosn0y Ha 100 M mpuiuth 50 M KOHIIEHTPUPOBAHHOTO BOJHOTO PacTBOpaA

aMMHaKa M JIOBECTH JIMCT.BOJIOM 10 MeTKU. [lepeMeriath moJrydeHHbIN pacTBOp.

IIpuroroBJ/ieHre pACTBOPAa aMMHAKA ¢ HU3KOH KOHIlEHTPaUMei.
B mepnyro k016y Ha 100 Mt mpuiuTh 2 MIT KOHIIEHTPUPOBAHHOTO BOJHOTO PacTBOpa aM-

MHaKa U 10BCCTHU ,Z[I/ICT.BO,Z[OI;'I J0 MCTKHU. HepeMemaTL HOHy‘ICHHBIﬁ pacTBODP.

IIpuroroBJ/ieHne pacTBOPAa CEPHOM KUCIOTHI.
B mepnyro kon0y na 100 M mpunuthb 80 MIT TUCT.BOJBI M HEOOIBIIUMU MOPIUSIMH TIPU-
muTh 20 MJI KOHIIEHTPUPOBAHHOTO PAacTBOPA cepHOM KUCIOTHI (95-98%). [lepememniaTs nony4eH-

HBIN PacTBOp.

IIpuroroBiieHne pacTBOpa MEePMAHIaHATA KAJTUS U3 CTAHAAPT-THTPA.
CraHnapT-TUTpP TIIATEIbHO BBIMBITH U YJATUTh C HErO BCe HAAMUCH. BRICYIIUTH U MO UH-

CTPYKIIUU TIEPEHECTH KOJIMUYECTBEHHO B K010y Ha 500 mi1.

2. lIpoBenenne ucNbITAHMIA.
B Mepnyto kon0y BMecTUMOCTBIO 50 MII moMenaroT npumepHyto HaBecky 20,00 r
aHanM3upyeMoro npoaykTa. [locteneHHo M100aBISIOT pacTBOP TPUXIOPYKCYCHOUM KHCIOTHI Mac-

coBoii koHueHtpanuu 200 T/1 MOCTOSHHO MOMENIWBas U JOBOJIS O00BEM pacTBOpa A0 METKH.
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CuJIbHO BCTPSAXMBAIOT HECKOJIBKO CEKYHJ M OCTaBJIAIOT NMPH KOMHATHOM Temmeparype Ha 30
MuH. PacTtBop QmibTpyror yepe3 ¢puibTp, GuiabTpaTr JOIHKEH ObITH Mpo3padHbiM. [lpu HE0OX0-
JMMOCTH MOBTOPSIOT NPOLIECC (PHIIbTPALIUH.

BHUMAHMUE! ITapa/uieibHO NPOBOAAT KOHTPOJIbHBIH ONBIT, HCIOJIL3YsI BMECTO aHAJIU-
3upyemMoii mpoosl 20 MJI IMCTHLTHPOBAHHON BOBI

B npobupky mis neHTpudyrupoBaHus MPOOHPKY MOMEHIAIOT S MII TOJIYYEHHOTO
¢unbTpaTa, NPUIMBAIOT 5 MJ pacTBOpa TPUXJIOPYKCYCHOW KHUCIOTHI MacCOBOW KOHIIEHTpALUU
120 r/n, 2 M1 HaCBIILIEHHOTO pacTBOpa OKcajlaTa aMMOHUS, 2 KaIlJld WHIUKAaTOpa METUIIOBOTO
KpacHOTo U 2 MJI MOJY4YE€HHOTO PacTBOPa YKCYCHOM KHCIOThI. CMECh THIATENIbHO MepeMelInBa-
10T aKKYPaTHBIM BCTPSIXUBAHUEM.

B nonydeHHbII pacTBOp MOCTENEHHO KarulsiMM 100aBIsiOT pacTBOp ammuaka (1:1)
710 TIOSIBJIEHUSI CBETJIO-XKEJITOTO OKpalluBaHUs. 3aTeM J00aBISIOT HECKOJIBKO Kamelb pacTBOpa
YKCYCHON KHUCIJIOTBI /10 MOSIBJICHHUSI PO30BOTO OKPAILIMBAHUSA M OCTaBISAIOT pacTBOp Ha 4 4 mpu
KOMHATHOM TeMnepaType.

B nonydennsiii pactBop 100aBisroT 20 MIT TUCTHUTMPOBAHHON BOJIBI M IIEHTPHU(YTH -
pytoT mipu 1500 06./mMuH B Teuenue 10 muH. [Ipo3pauHyro HaITOCAAOUYHYIO KUIKOCTh YAAISIOT
MUIETKOW, COETMHEHHOM C TPYIIEH.

Crapasich He 3aeTh 0CaJlOK OKcajaTa KaJblius, OMOJACKUBAIOT CTEHKH LEHTPU(YXK-
HOM MpoOHMpKH 5 MIJI pacTBopa pazdasieHHOro ammuaka. Lleatpudyrupyrot npu 1500 06./mMuH B
TE€4YEeHUE 5 MUH U TaKXKe yJAJAI0T HaJOCAA0UYHYIO KUAKOCTh C MOMOIIBIO MUMETKU. DTy MpolLe-
IYpy NPOBOIST JBAXK/bI.

B npoOupky ¢ nonydeHHbIM 0CaJIKOM J00aBIISIOT 2 MJI pacTBOpa CEPHOM KUCIIOTHI U
5 M aucTHIIMpoBaHHON Bobl. [IpoOupky momemiaroT B KUy BoasHyto OaHro. Korja oca-
JIOK THOJHOCTBIO PAcTBOPUTCS, MPOBOIAT TUTPOBAHHE PACTBOPOM KaJlMs MapraHIOBOKUCIIOTO
MoJsipHO# KoHUeHTpauuu 0,02 MoJIb/11 10 MOSABIEHUS PO30BOr0 OKpaluBanus. [Ipu tutpoBanun
TeMmIepaTypa pacTBopa J0JKHa octaBaTbhes okoso 60 °C. O6beM pacTBOpa Kajlusi MapraHIoBO-

KHCJIOTO, MOMICAIETO Ha TUTPOBAHUC, 3alTUCBIBAOT C TOYHOCTBIO O 0,01 MII.

3. O0paboTka u opopmiieHHe Pe3yIbTATOB H3MePEeHH .

MaCCOBYIO KOHICHTpAalU KaJIbIUs X, % B HucciacagyeMom 06138.31_[6 BBIYUCIIAIOT II0

bopmyne:

0,004x(V—Vo)ef

m

X= 100,

rac 0,004- KOJIMYCCTBO KaJIbIIUA, COOTBCTCTBYIOILICC 1 M pacTBOpa MapraHliOBOKHCIIOTO KaJIUA
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MossipHO# KoHeHTparuu 0,02 Motb/It;
V — o0beM pacTBOpa KaiaHs MapraHIIOBOKUCIOTo MOJsipHOM koHueHTpanuu 0,02 mons/mn, mo-
[IEIIIET0 Ha TATPOBAHUE aHATM3UPYEMOU MPOOBI MPOIYKTa, MII;
V0 — o0beM pacTBOpa Kaus MapTraHIOBOKUCIIOTO MoJisipHOU koHmeHTparuu 0,02 mMoms/mi,
MOIIE/NIETO HA TUTPOBAHUE KOHTPOJIHHOM MPOOBI, MIT;
f — monpaBo4HbI KOAPPUIMEHT HA 00BEM OCaJIKa, TOIYYCHHOTO MPH OCAKIACHUH TPUXIOPYK-
CYCHOM KHCIIOTHI (Tabmuna 3);
M — Macca aHaIM3UPyeMoil TPOOBI MPOAYKTA, T;
100 — ko3¢ durueHT Mepero/ia NoJyIeHHOTO 3HAUYCHUS B TIPOTICHTEHI.

[TortpaBouHBIN K0P IUIIMEHT HA 00BEM OCaKa, MOTYYCHHOTO MPU OCAXKIACHUH TPUXJIOP-

YKCYCHOW KHCJIOTHI, TIPE/ICTaBIICH B Ta0muIe 3.

Tabmuma 3
MaccoBast 10J1s1 ’Kupa B npoaykre, %o IHonpaBounslii kO3pPpuuuenr f
Mesee 0,1 0,989
Ot 0,1 1o 1,4 (BKJIFOUUTEILHO) 0,985
Ot 1,5 10 2,4 (BKJIFOUUTEIBHO) 0,980
Ot 2,5 10 3,4 (BKJIFOUHUTEIHHO) 0,976
Ot 3,5 10 6,0 (BKJIFOUHUTENBHO) 0,972

Pe3ynbTar onpenenenus MaccoBOM JI0JIM KaJdbIUsl B aHAIU3UPYEMOH Mpo0e MpoayKTa
MIPEJICTaBJISAIOT B JOKYMEHTAaX, IPEAYCMaTPUBAIOIINX €r0 UCIOIb30BaHHE, B BUJIE:
X =X + 0,005 %,
npu P = 0,95, rae X, — cpenneapudmeTrueckoe 3HaYCHHE PE3yabTaTOB JIBYX MapauieIbHbIX

OIpeICIICHU .

KoHTposabHbIE BONPOCHI.

1. Anamu3 xkadectBa Mosioka o I'OCT 31449-2013.

2. Metoibl onpeieNieHus KaabIusl B MUIIEBBIX TPOAYKTaX. JJOCTOMHCTBA U HEJJOCTATKHU.

3. Knaccudukarus MOJIOYHON MPOTYKIIHH.

4. Meton onpeieNieHns KUCIOTHOCTH MOJIOKA.

5. OpraHonentTuyeckuil aHanu3 kadecTBa MoJioka. OCHOBHBIE TIOKa3aTelld aHalu3a U XapakKTe-
PUCTHKA MOJIOKA TI0 OPTraHOJENTHYECKUM MOKA3ATENISIM.

6. Onpe;[eneHI/Ie COZCPIKaHUA OCJIKOB B MOJIOKE M MOJIOYHOM MMpOAYKIIUH. CyIJ_IHOCTB METOJa U
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AOIMYCTUMBIC 3HAUCHUS.

Tema 19. Memoowvl onpedenenusn Hcupoe é nPOOYKmax nUmanus
Jlabopamopnas paboma No§

«I'pasumempuueckoe onpedenenue maccogoii 0ou rxcupa ¢ xneve» (6 v)

Peaxmueni.: Maxuw nuenuunozo xneba, 1,5 %-viii pacmeop HCI, xropogopm.

Ilpuéopwel u obopyooeanue: xonba niockodonnas 300 mn, ko6l mepuvie 50 u 100 mn, sxcuxamop,
OI0KCbl, yeHmpugyea, NIUMKA HAZpesamebHas, MepHble NPOOUPKY, AHAMUMUYECKUe 6€Chbl, MaPs, NUNEMKU.

Kparkue Teoperudeckue cBeleHUS.
Kupsl u xupornogo0HbIe BelecTBa 00bEIUHIIOTCS 0T OOITUM Ha3BaHUEM JIUTTHIBI.
OTH BEIECTBA UTPAIOT BEChbMa BAa)KHYIO pOJIb B KJIETKAX PACTCHUH, y4acTBYS B PEryJSIIUA
MPOHUIIAEMOCTH KJIETOYHOW MeMOpaHbl, 4epe3 KOTOPYIO OCYIIECTBISETCS OOMEH BEIIECTB B

KJICTKax.

Jlunuapl MWHUPOKO pachpocTpaHeHbl B npupoae. OHU y4acTBYIOT B MOCTPOEHUU KJie-
TOYHBIX CTPYKTYP PaCTUTENbHBIX TKaHeH, B OMOXMMHHYECKUX Ipoleccax, MPOTEKAMUX Ha
KJIETOYHOM ypoBHE. JIlumuapl 00pa3ytoT MHOTOYHCIEHHbIE KOMIUIEKCHI C yrieBoJaMu, OeiKa-
MU U OPTaHUYECKHUMH COEAMHEHHUSMHU, KOTOPHIEC BBIMOIHIIOT BaKHbIE OKHUCIUTEIHLHO- BOCCTA-
HOBUTEJIbHBIE MPOIIECCHl B KJIETKAX, YYaCTBYIOT B OMOCHHTE3e OeNKOB, 00eCcIeynBalOT OJIHO-
CTOPOHHIOIO IPOHHUIIAEMOCTh U MEPEHOC BEUIECTB Yepe3 KJIETOUHble MeMOpaHbl, MPUHUMAIOT

y4acCTuC B BBICIIICH HepBHOﬁ JACATCIIbHOCTH.

}KI/IpBI — CaMBI€ pacCIpOCTPAHCHHBIC COCANMHCHUA CPEAN JIUIIUIOOB. ITo XUMHUYECKOMY
CTPOCHHIO 3TO TPUTITIULCPUALI — CIOKHBIC 9(1)I/IpLI BBICHIUX JKHPHbIX KHCJIOT U I'TMOCPHHA. B
COCTaB IIPUPOIAHBIX TPUTIUMOCPHUAOB BXOJAT ACCATKU OPraHHMYCCKHUX KHUCIIOT. B Ooapmux Ko-

JIMYCCTBAX B COCTAB KUPOB BXOAAT OJICHMHOBAA W ITIAJIbMHUTHUHOBAA KHCJIOTHI.

}KI/IpLI MOTYT OBITh PaCTUTCIIBHOT'O U JXUBOTHOI'O ITPOUCXOKACHU. Onu CYHICCTBEHHO
oTnnyarTcia. B cocraBe PACTUTCIILHBIX JXUPOB npeoGnaz[aIOT HCHACBIIICHHBIC JKXUPHBIC KUCIIOTHI

— JIMHOJICBAA, TMHOJICHOBAsA, OJICHHOBAsI.

’KupoTHbIe JKHUPbI ooratel 1o Ha60py BBICHINX KUPHBIX KHUCJIIOT. B ux cocrap BxomsT
KHCJIOTBI C YUCIIOM YTJICPOAHBIX aTOMOB OT 20 0 24, npuicm Hp606ﬂaﬂaIOT HaCbhIIIICHHBIC

JKUPHBIC KUCJIOTHI.

Briciiue JKUPHBIC KUCJIOTBI, BXOAAIIUE B COCTAB XUpPA, U ONIPCACIAOT €T0 OCHOBHBIC
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¢usnueckue croiictBa. Eciu B coctaBe Tpuriumiepuia npeooiaaaroT HEHACHIIIEHHBIE KUPHBIE
KHCJIOTBI C BBICOKOHM TEMIIEpATypOH IJIABJIEHUS, TO U )KUP CUUTAETCS] TBEPABIM (Kakao-macio,
[1aJIbMOBOE MAcJ0, FOBSDKUM, OapaHUil )KHUp), €CIIU KE B €r0 COCTABE HEHACHIIIEHHbIE )KUPHBIE
KHCJIOTBI — TP OOBIYHBIX YCIOBHUSAX 3TO YKHUP KUIKUAN (TIOJCOTHEYHOE, KYKYypy3HOE, TOpUnd-

HOE Macla).

B opranusme uenoBeka KUpbl OKUCISIOTCS U 00ECIIEUNBAIOT €TI0 SHEPrUeH: Mpu pac-

naze 1 roxupa Ha nuokcu yriaepoaa u Boasl Beiaensercs 40,0 kJIx.

K nununaMm oTHOCATCS M KUPOTOJO0OHBIE BEIIECTBA — BOCKH, (HOCHOIUIHIBI, CTEpPO-

WJIBI U JIP.

3a cuet 3Hepl"eTI/I'-IeCKOI‘/'I HECHHOCTH XHUPOB, BXOOAINIUX B COCTAB IMUIICBOTO pallkOHA,

OpraHusM uesoBeka nokpeisaet 10 30 % pacxomyemMoi SHEprum.

HI/IHIeBaSI LHEHHOCTD XUPOB ONPCACIIACTCA UX COCTaBOM, YCBOACMOCTBIO U HATMYUEM

B HUX JKUPOPACTBOPUMBIX BUTAMHUHOB, a Takxke (pocdaTtuios u ap.

OO01MM CBOMCTBOM JIMIIUIOB SIBJISIETCSI UX HEPACTBOPUMOCTH B BOJIE, HO XOpOIlIasi pac-
TBOPUMOCThH B OpraHMYeCKHX pacTBopuTeisix. Ha 3Tom cBolicTBE OCHOBaHBI KOJIMYECTBEHHbIE
METO/IbI OIpeneeHus kupa. B kauecTBe pacTBOpUTENS UCHOIB3YIOT METPOJICHHBIA MM TH-
noBbI# 3¢up. [Ipu sKCTparupoBaHuU OJTHOBPEMEHHO C KUPOM U3 HABECKU UCCIIETYEeMOTO 00b-
€KTa U3BJIEKAIOTCS BOCKH, CBOOOHBIC KUPHBIE KHCIOTHI, CTEpUHBL. BeliecTBa, U3BiIeKacMbie

M3 HABCCKHU C IIOMOIIbBIO PaCTBOPHUTCIIA, HA3bIBAIOT CblpOﬁ aAHCup.

Ap6I/ITpa)KHBIM MCTOAOM OIIPEACIICHUA MacCoOBOM J0JIM KUpa ABJACTCA MCTO, OCHO-
BaHHBIM Ha U3BJICUCHUH Krpa paCTBOPUTECIIEM U3 IPEABAPUTECIIBEHO FPII[pOJ'IH?aOBﬂHHOfI HaBC€CKU
ChIpbs U OIIPCACICHUU MacCOBOM JI0JIH JKHpa B3BCHIMBAHUCM IIOCJIC YAAJICHUS PACTBOPUTCIIA

U3 OIPCACIICHHOI'0 KOJIMYCCTBA MOJIYYCHHOTI'O paCcTBOpAa.

I_le.m, pa60T1>1: OIIpCACIINTE COACPIKAHUC MacCOBOM JIOJIH JKHpa B xjebe u YCTaHOBUTDH

OTKJIOHCHHUC I10 IAHHOMY ITOKa3aTeCJIto.

3KCl’lepI/lMEHTa.]'ILHaH 4acThb.

1. ITpurotoBnenue 1,5%-Horo pacTBOpa COJNSTHONW KUCIOTBHI.

I/I3Mep$IIOT pu noMomu apeoMCTpOB INIOTHOCTb COJITHO KHUCJIOTHI, 110 T8.6J'II/II_IaM ONpCACIIAIOT
MacCCOBYIO JOJIFO KHMCJIOTBI U I1O (I)OpMy.IIC BBIYUCIIAIOT HCO6XOﬂHMBIﬁ 00beM KOHIOCHTPUPOBAH -

HOM KUCNOThI 1t mpurotoBiienust 200 mi 1,5%-oro pactBopa:
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_ Wa*py*Vy
V, =
wa*Pz

rae w, Py Vi- MaccoBasi 1071, IUIOTHOCTh U 00BEM TI0JIy4aeMOro pacTBOpa COOTBETCTBEHHO, a

iy M py- MacCoOBas A0JIA Y IJIOTHOCTh UCXOJHOTO pacTBOpa.

2. [IpoBeneHne UCTIBITAHUS
bepyt 10 r HaBecku mpoaykTa (Mpu coaepkaHuM xupa B uzaenuu cosee 10 %
HaBEeCKa MOXET OBbITh YMEHBIIIEHA JI0 5 T), B3BEUIEHHOTO ¢ morpemHocThio 10 0,01 T, mome-
IIAI0T B TJIOCKOJIOHHYIO KOJIOY BMecTUMOCThIO puMmepHo 300 mut, gonuBatot 100 M 1,5%-ro
pacTBOpa COJSTHON KUCIIOTHI, KATIATAT B KOJI0€ ¢ 00paTHBIM XOJOAMIFHIUKOM Ha c1ab0M OTHE B

Teuenue 30 MUH.

3aTemM K00y OXJIAKIAI0T BOJOM JO KOMHATHOW TeMIIepaTyphl, ToJuBaroT 50 M
xJ1opoopmMa, MIOTHO 3aKPHIBAIOT XOPOIIO MPUTHAHHON MPOOKOH, SHEPTUYHO B30AJITHIBAIOT B
TedeHue 15 MuH, 3aTeM ee COJePKUMOE BBUIIMBAIOT B LICHTPUPYKHBIE TPOOUPKHU U HEHTpUDY-

TUPYIOT B T€UCHUE 2—3 MUH.

B npo6upke oOpasyrorcst Tpu ciosi. BepxHuii (BOAHBIN) CION yIAISIOT MTUTIETKOM,
CHAOKCHHOUW PE3MHOBOM TpyIIEH, Jajiee OTOMPAIOT XJIOPOGOPMHBIA PACTBOP KUpa U (PUIIb-
TPYIOT €ro B CyXyl0 KojOy depe3 HeOOJIBIIONW BAaTHBIA TAaMIIOH, BJIOKCHHBIA B y3KYIO YacTh

BOPOHKH, IPUYEM KOHYHMK IMHUIICTKU IIPH 5TOM OOJIDKEH KaCaTbhCs BaThbl.

20 M1 (unbTpaTa NEpeIUBaOT B MPEABAPUTEIBHO JOBEACHHYIO 10 TMOCTOSHHON
Macchl M B3BelIeHHYIO ¢ morpemHocthio 10 0,0002 r Grokcy. OcTaBmiuiics >KMp CymiaT B
6roxcax B Teuenue 40 mun 1pu Temneparype 130 C°, oxmaxmaioT B SKCUKATOPE B IIPOIOI-

(o]
»keHre 20 MUH ¥ B3BEIIUBAIOT C TOM K€ MOTPEUTHOCTBIO.

3. O6paloTKa MOJIy4eHHBIX Pe3yJIbTaTOB
MaccoByro oo xupa X B IPOAYKTE PACCUUTHIBAIOT 1O popmyrie

p
X = \"gnca ¢ moayesEm Bapon ~MmcToro Emuﬁ]*iuu%

a3 T zepye Moo 1esa
CpaBHI/IBaIOT IMNOJIYYCHHBIC NTAHHBIC C COACPKAHUEM KHPOB, YKAa3aHHBIC HA 3TUKCTKE
M BBIYHUCIIAIOT OTKIIOHCHHUC

iy — 1
A= ‘ 1—mg
my

= 10009,

rae Mp-macca xXupa, yKazaHHas Ha 3THKETKC, mz-(l)aKTI/I‘{CCKa}I MaccCa Kupa, 1ojay-
YCHHAaA B XOAC aHaJIu3a.
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KonTtposbHbIE BOIIPOCHL.
1. XKupsl. O0mias xapakrepuctuka. Kimaccuduxamnus.
2. Kimaccugukanus METOI0B OTIPEICIICHUS )KUPOB B MUIIEBHIX IPOIYKTAX.

3. Onpeznenenne MaccoBO JIONH JKMpa B MPoAyKTax nuTanus. CymHocTh. JlocTOMHCTBA U HENlo-

CTaTKU METOJA.
4. OmnpeneneHye KUCIOTHOTO yKcia kupoB. CylmHOCTb. JIoCTOMHCTBAa U HEIOCTATKU METOA.
5. Onpenenenue ynciaa OMbUIeHUs KUpoB. CyIIHOCTh. JJOCTOMHCTBA U HEAOCTATKN METO/1a.
6. Onpenenenne HoHOTO Yncia )KUPoB. CynHOCTh. JIOCTOMHCTBA U HEIOCTATKH METO/IA.

7. Onpenenenye NepeKUCcHOro ymucia sxupoB. CymHocTh. JIOCTOMHCTBA U HEJIOCTATKU METO/1a.

Tema 20. Memoowt onpedenenus y2ie60008 6 NPOOYKMAX RUMAHUA

Jlabopamopnas paboma No9

«@DomornekmporonopumempuyecKoe onpeoesieHue Macco8oll KOHYEHMpauuu caxapa ¢ npu-
MeHeHuem nuKpunoeoi kuciomuy (6 u)

Peaxmuenl: conanasn kucnroma xony., 2udpoxcud nampus (Kpucm), caxaposa (Kpucm), 21oxosa (Kpucm),
NUKPUHOBAA KUCIOMA (KPUCT), OUCMULIUPOBAHHAS 8004.

Ilpubopwt u od6opyoosanue: pomosnexmporxonopumemp, kiosemot 1=1 cm, ko6t mepnwie na 25,50, 100
ma , nunemxu Ha 10 mn (epayuposanusie), 800auaa baws, cmaxkanvl xumudeckue Ha 100 ma, eecvl ananumuueckue,
apeomempbul, CMEKISAHHbIE NALOYKU.

CDOTOC)J'IGKTpOKOJ'IOpI/IMeTpI/I‘IeCKI/Iﬁ MECTOA OIPEACICHUA MacCoOBOM KOHLOCHTpAaunu ca-

xapa c IpPUMEHEHUEM MUKPUHOBOM KHUCJIOTHI (TpuHUTpOhEHOa)

JlnanazoH u3MepeHus: MaccoBoi KoHIeHTpamuu caxapa 0,1-300 r/x .

MeTo 1 M3MepeHUs] OCHOBAaH Ha BOCCTAHOBJICHHHM MOHOCaxapuiaMH (MM WHBEPTHBIM
caxapoM) MUKPUHOBOW KHUCIIOTHI (TpHHUTPO(dEHOa) B IICIOYHON cpeae ¢ 00pa3oBaHHEM COJIH
MUKPUHOBOM KHCIIOTHI KPACHO-KOPUYHEBOW OKpacku. IHTEHCHBHOCTH 00pa30BaBIICHCS OKPACKH
B peaKImoHHON cpene MPOMOPIHOHANIbHA COJIeP’KaHUIO caxapa.

FpaHI/IL{LI OTHOCHUTEIIbHOM MOTrpeIIHOCTU I/I3MepeHHI>'I KOHIOCHTpAlUH Caxapa B IPOAYKTC

o nanHoi meroauke +8% mpu =0,95.
Heab padoThI: OpeAeTUTh COJEPIKaHNE YTIEBOJAOB B BUHAX Pa3IMYHbBIX TOPrOBBIX Ma-

POK.
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JKCNePUMEHTAIbHAS YaCTh.
1. ITonroroBka Kk aHAIU3Y.
[Ipu moArOTOBKE K BHITIOJIHEHHIO H3MEPEHUS TOTOBSAT HEOOXOIUMYI0 XUMUYECKYIO MOCY-

AY W BBIIOJHAKOT paCyYCThI 11O IMTPUTI'OTOBJICHUIO BCEX H€06XOI[I/IMI>IX pacTBOPOB.

IIpurorosJ/ieHre pacTBOPOB

IIpurorosJienune pPacTBOpPOB THAPOOKHUCH HATpHUSA

IIpuroroBjieHHe pacTBopa TMAPOOKHCH HATpusi MaccoBoii nosei 0,5%
Hagecky maccoit (0,50+0,01) pactBopsitoT B 50 MII TUCTUIITMPOBAHHOW BOJBI B MEPHOMU
xon6e BMecTMOcThI0 100 ev®. PacTBop oxmmaxaaror 0 20 °C, 10BOAAT 06beM AUCTUILIAPOBAH-
HOW BOJIOW IO METKHU U MTEPEMEIINBAIOT.
IIpuroroBJjieHre pacTBOpa THAPOOKHCH HATPHUS MACCOBOii 1oJeii 35%0
Hagecky maccoit (17,50+0,01) r pacTBOpstOT B 25 MJI JUCTUIUTMPOBAHHON BOJIBI B MEp-
HOH KoJIO0e BMecTUMOCTRIO 50 mut. PacTtBop oxnaxmaroT 1o 20 °C, 1oBOIAT 00beM ITHUCTUIUTUPO -

BaHHOM BOJIOM IO METKHU M TIEPEMEILINBAIOT.

IIpuroroBjieHHe pacTBOpPa MacCOBO J0J1eil MUKPUHOBOI Kuca0ThI 0,5%
Hagecky maccoit (0,5004+0,001) r KOJIWYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOy BMeE-
ctumocTtbio 100 mut, mpuimBaroT 50 M JUCTUIUIMPOBAHHOM BOJIBI M PACTBOPSIOT MPHU MOMEIIH -

BaHUH. JIOBOJAT €ro 00beM AUCTHILIMPOBAHHOM BOJIOM 0 METKH U ITEPEMEIITUBAIOT.

IIpuroroBjieHne TrpaagyHpPOBOYHBIX PACTBOPOB C€axapo3bl M IJIHOKO3bI

IIpuroroBiieHne rpagynpoBOYHBIX PACTBOPA €CaXapo3bl MACCOBO KOHIIEH-

Tpamum 0,5 r/n
Hagecky caxapo3sl maccoii (0,1+0,001) r, pacTBOpsIFOT B MEPHOU K0JI0€ BMECTHMOCTHIO
200 mu1, TOBOJAT 10 METKH U IIEpEMEIIUBAOT.

PaCTBOp Caxapo3bl CICAYET TOTOBUTH HETIOCPECACTBCHHO IIEPEI €T0 UCIIOJIB30BAHUCM.

B mepnyro konby BmectuMocTbio 100 mMa BHocAT 50 M1 pacTBOpa caxaposbl, MPUIIH-
BalOT 5 MJI KOHIIEHTPUPOBAHHOW COJISTHOM KUCIOTHI (IUIOTHOCTH 1,190 r/mun), mepeMemnBaoT u

MPOBOAAT UHBCPCUIO CaXapO3blI.
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50 MJI IOJTY4eHHOTO PacTBOpa BHOCST B MEPHYIO K0JIOYy BMecTHMOCThIO 100 mu1, mpu-
JTUBAIOT 5 MJI KOHIIEHTPUPOBAHHOW COJITHOW KUCIOTHI (MIO0THOCTH 1,190 1/MiT), mepeMeninBaoT
U TIPOBOJISIT MHBEPCHUIO caxapo3bl. [1oydeHHbII pacTBOP CTAaBST HA BOJASHYIO OAaHIO U BBIICPIKH-
BAIOT PAaCTBOP B TEUYECHHE 5 MUH. 3aTe€M OBICTPO OXJIAKIAIOT COACPKUMOE KOJIOBI O KOMHATHOM
TeMIleparypsbl, NpwinMBaT 5 M 35%-ro pacTBopa r'UAPOOKUCH HATpuUs AJs HEUTpaIU3aluu CO-
JEPAKUMOro KOJIOBI, MEPEMELINBAIOT, 00bEM JOBOJAT AUCTUIUIMPOBAHHON BOJON 10 METKU U
CHOBa nepemennBaoT. [lorydeHHBINH pacTBOP UCMOIB3YIOT ISl aHaJIu3a O0IIero caxapa.

[Tonmy4deHHBI pacTBOpP MCHOJB3YIOT Ul MPOBEACHUS KOJOPUMETPUYECKON pPEAKIUU C
MMUKPUHOBOM KUCJIOTOM (CM Jajee).

2.1.4.2 TlpuroroBJjieHHe I'PATYHPOBOYHOI0 PACTBOPA IJIIOKO03bI MACCOBOIi KOHIIEH-

Tpamuu 0,5 r/a
Hagecky nepekpucrammnzoBanHoii rioko3sl Maccoi (0,1+0,001) r, pacTBOpsIOT B Mep-
HOM K0J106€ BMECTUMOCTBIO 200 MJI, TOBOST 10 METKU U TIEPEMEITUBAIOT.
PacTBOp TI1F0KO3HI ClIeTyeT TOTOBUTH HETIOCPEACTBEHHO TIEPE]T €r0 UCIIOIH30BAHUEM.
[TosydeHHBIN pacTBOP MCHOJIB3YIOT ISl POBEACHUS] KOJOPUMETPUUECKON PEAKIIMU C

MMUKPUHOBOM KUCJIOTOM (CM J1ajiee), He MPOBOISI HHBEPCHIO.

IMoaroroBka npudopa k padore

[ToaroToBKY (OTORIEKTPUUECKOIO KOJIOPUMETpa K paboTe cielyeT BeCTH B COOTBET-
CTBUM C TEXHMYECKMM OIKUCAHUEM U MHCTPYKUUEH [0 OKCIUTyaTaluu MpearnpHusITHs-

HU3TOTOBHUTCIIA.

IMoaroroBka npoo

MaccoBy10 KOHIEHTPALMIO MOHOCAXAaPH/I0B B BUHAX (32 HCKJIIOYEHHEM CYXHX
BHH), BHHOMaTepHAJIaX, B KOHbSKAX ONpele/sIOT MocJe HHBEPCHH CaXapo3bl, coO/epiKa-
efcst B HAX.

Jlis 3TOro aHanu3upyemyro npoOy MpoayKTa pa30aBisioT AUCTHIIIMPOBAHHOW BOJOM
HACTOJIbKO, YTOOBI B pa30aBICHHOM PacTBOpe cojepxkanue caxapa cocrasmio 0,1-0,8 r/m (0,01-
0,08%). @uxcupyror ko3hduuueHT pazbdasneHus K, paBHbIl oTHoOmIeHMIO oObeMa pa3daB-
JICHHOTO pacTBOpa K 00beMy HCXOAHO MPOOHI.

Koadduuuent pazbapiieHuss 3aBUCUT OT COJAEp)KaHHs caxapa B aHaJIM3UpyeMoil (uc-

XOJTHO) TIpo0Oe MPOIyKTA.
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Pa3znenbHOE onpeneneHre MOHOCAXapua0B M caxapo3bl BBINOJIHAIOT B JBa 3Tala: BHa-
yajyie 0e3 MpOBEICHUS WHBEPCUU ONPEACIISIOT MAaCCOBYIO KOHIIEHTPAIIMIO MOHOCAXapuI0B, a 3a-
TEM II0CJI€ MPOBEICHUSI MHBEPCUU OOILYI0 MacCOBYIO KOHLIEHTPALMIO caxapoB. MaccoByIO KOH-
HEHTPAIMIO Caxapo3bl OMPEIEISIOT KaK Pa3sHOCTh MEXAY OOIIel KOHLEHTpaIMeld caxapoB H

MacCOBOW KOHILICHTpalMel MOHOCaXapuI0B.

MaCCOBle KOHICHTpPauuIo MOHOCaAXapuaoB B CyXux BHHaX

ompee/ISINTHENOCPEICTBEHHO B 00pa3uax BUH (0e3 HHBEPCUH).

OnpeesieHHe rPayunpoBOYHOr0 K03 puineHTa poT031eKTPOKOIOPUMETPA

I'pagyupoBOYHBIH KOIPPUIIMEHT yCTAaHABIMBAIOT ISl KAXJI0TO 3K3eMIUIsipa GoTodeK-
TPOKOJIOPUMETPA C UCIOJIB30BAHUEM I'PATYHUPOBOYHBIX PAaCTBOPOB caxapossl no 2.1.4.1 u rmro-
K035l 110 2.1.4.2 maccoBoit koH1eHTparwmu 0,5 /1.

[lyrem pa3baBiieHHsl JaHHBIX PAacTBOPOB JUCTHILIMPOBaHHOM Bojo B 1,25; 2 u 4 pa3a
TOTOBST PAacTBOPHI MAacCOBOM KOHIIEHTparuen caxapossl u riatoko3sl 0,40 r/m; 0,25 r/m u 0,125
/11 COOTBETCTBEHHO.

4 BpinoJiHeHUE U3MepeHusl

B npo6upky BMeCTUMOCTBIO 25 MiT Tpunun¢oBaHHOMN mpoOKoit BHOCAT 6 cm 0,5%-
ro pacTBOpa TruapooKucH HaTpus. [IpunuBaior 2,5 M1 aHAIM3UPYEMOTO PacTBOPa, MOArO-
toBJyieHHoro 110 3.3.1, m 3ateM 1 mu 0,5%-Horo pacTBOpa MMKPUHOBOM KUCIOTHI 110 2.1.2.

AHAJIOTMYHO UCHBITYEMOMY PAacTBOPY F'OTOBAT XOJOCTYIO MPoOYy, 100aBIsAs BMECTO
aHAJIM3UPYEMOTO PacTBOpa IUCTUILTUPOBAHHYIO BOJLY.

[TpoOupku ¥ MOMEIIAIOT B KUIISIIYIO BOJSHYIO OaHIO Ha 5 MUH.
3areM coaepKUMOe MPOOUPOK OXJIAXKIAIOT 10 KOMHATHON TeMIepaTypbl B MPOTOYHOMN
XOJIOJTHOM BOJIE U M3MEPSIIOT ONTHYECKYIO TNIOTHOCTh Ha (DOTOAIEKTPOKOJIOPUMETPE MPH JUIUHE
cBeToBOM BoyiHBI 440 HM B KioBeTe paboueill jmmHOM 10 MM; pacTBOp CpaBHEHHs - XOJOCTas

npo6a B KIOBETE C TOH JKe pa60qeﬁ JIJIMHOM. OTMeUaroT 3HaUYCHHE ONTHYCCKON INIOTHOCTH.

5 O0padoTka pe3yJbTATOB H3MEPEHMSI.
Pe3ynpTaT Ka)ka0ro onpeaeseH s - MacCOBYIO KOHIIEHTPALIMIO caxapa, I'/J1, pacCUUThI-

BAaIOT 10 opMyIe

=05k 095
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I'me D 3naueHme ONTUYECKOM MIIOTHOCTH,

B rpagyupoBounslii kKo3pdunmenT (ko3hUIHeHT nepea X B rpaduke rpagynpoBOYHO-
r'0 pacTBoOpa);

K ko3¢ durnment pa3zdaBieHns aHATH3UPYEMOil IPOOHI;

0,95 - koadduumeHT nepeBoa MHBEPTHOTO caxapa B caxaposy (Mpu aHadu3e MpoIyK-

TOB, HE IMOABCPraBIINXCA HHBCPCHUH, HE BBOIII/ITCFI).

6. OpFaHOHeHTH‘{eCKOC onpeaecjJeHue KauyeCcrea aHAJIM3UPYEMOIo BUHA

Opranonentuyecknid ananns npoBoAT B cootBeTcTBHM ¢ ['OCT. AHanu3 3akimrodaercs B
ONPEICIICHNN OCHOBHBIX OPraHOJIENTHYECKUX IOKasareneld BuHA. [locie 4ero 3amonHsSroTCs
CHELUAaJIbHbIE JETYCTALIMOHHBIE KAPTOUKH C LIEJIBIO ONIPEIEIEHUs CPETHNUX NTOKa3aTesIel 110 BCEM

XapaKTEPHUCTHKAM.

BHenrnuii Bujg

[Ipo3payHoCTh: mpo3pavyHoe ¢ OJECKOM, MPO3pavyHOE, OMaJeCIHUpYIoliee, TYCKIOe, C
0CaJIKOM, MyTHOE, 04Y€Hb MyTHOE. MyTh: ByaJeBHHAs, CHHEBATasA, CUHSISA, MEpIIatolas, MIEIKO -
BHUCTas U JIp.

Ocanok: JIETKHH, TSOKEbIM, KPUCTAUTMYECKUH, aMOPQHBIN, XJIONbEBUAHBIN, CIH3U-
CTBIH, TBOPOKUCTHIN U Jp.

[lenucTeie W WrpUCThIE CBOWCTBA JUIsi BHUH, HACBIIIEHHBIX JBYOKHCBHIO YIJEpoja:
WUTPUCTHIEC CBOMCTBA: MO pa3Mepy BBIACISIOMINXCS MYy3bIPHKOB I'a3a - MEJIKKE, CPEAHUE, KPYITHbIC,
110 MHTCHCUBHOCTH - "Wrpa" cuiibHasl, ¢ (OHTaHUPOBAHWEM OpBI3T HA MOBEPXHOCTH BUHA, WH-
TEHCHBHAs, CpeAHss, ciaabasi, OueHb ciiabasi, BUHO "MepTBOe", IOYTH HE UIPAFOIIee; IO BpEMEHHU
- MPOJIOJLKUTENbHAS, CPEAHAS, OBICTPO MPOXOAAIasi, KOHYAIOIIAsICS [TOYTH cpa3y Mociie HaauBa
BUHA B OOKalI;

MEHUCThIE CBOMCTBA: ME€HA MEJKO-, CpEJHE- U KPYMHOaUCIIepcHas, "»kuBas'", HOpMajb-
Hasd, "MepTBas", CIUIONIHAS, KOJIbLIEBAsl, OCTPOBHASL, OTCYTCTBYET.

IIBeT BUHA

benwie BuHa: cepeOpucTo-0emblii, MOUTH OECIIBETHBIN, CBETIIO-3€TICHbIH, 3€JICHOBATHIN,
CJ1ab0ro HACTOS TPaB, CBETJIO-COJIOMEHHBIH, KEITOBATHIN, COJJIOMEHHBIH, COTOMEHHO -)KEIThIMH,
CBETJI0-30JIOTUCTBIM, 30JJOTUCTBIN, 30JI0TUCTO-KEIIThII, TEMHO-30JI0TUCTBIN, SHTAPHBIU, TEMHO-

HHTapHLIfI, TCMHO-KOquHeBLIﬁ " Jp.
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Po3oBbie BuHA: O1€IHO-PO30BBIiA, PO30BBIMA, TEMHO-PO30BBIH, IIBET MOJIOJION JTOCOCHHBI
U Ip.

KpacHble BUHaA: CBETIIO-KpaCHBIH, KpacHBIN, MypITypHO-KPACHBIH, pyOUHOBBIH, pyOHUHO-
BO-KpacHbIM, TEMHO-KpPAacHbIM, TEMHO-pYOUHOBBIM, TI'PAHATOBBIM, BUIIHEBBIH, (HHOJIETOBO-
KpacHBIH, (PHOIETOBO-CUHUHN, CHHE-KPACHBIH, C JIyKOBHYHBIM, KHPIIUYHBIM, KOPUYHEBBIM OTTEH-
KOM H JIp.

Apomar (0ykeT) BUHA

[1o UHTEHCUBHOCTHU: APKUM, CUIIbHBIN, YMEPEHHBIN U ClIa0blil apomar.

[lo xadecTBY: BUHHBIN, COPTOBOM, IBETOYHBIN, IJIOJOBBINA ((PpPYKTOBBIN), MyCKaTHBIH,
MEIOBBIN, CMOJIUCTBIN, MaJCPHBIN, XEPECHBIN U JIp.

[To crnoxkeHuro: pacKphIBAIOIIUICSA, CIAKEHHBIM, TADMOHWYHBIN, CIOKHBIN, Pa3BUTHIN,
MSATKUN, TPOCTON, HABSI3UUBBIM, PE3KUN, OCTPbIN, HETAPMOHUYHBIN, OKHCIEHHBIN, TPYOBIH, pa3-
JIaXKEHHBIN.

OTTeHKH B apoMare BUH: MOJIEBBIX I[BETOB, JIUIbI, aKalluU, (PUAJIKH, PO3bI, IBETOB K-
[IOBHMKA, BUIIIHHU, CMOPOAMHBI, MAJIMHBI, €KEBUKH, A0JI0Ka, KPbI)KOBHUKA, YEPHOCIINBA, 3pEIION
IpYLIN, aliBbI, ABIHHU, TPOMUYECKUX (PPYKTOB, IUTPOHHBIH, XJIE€OHON KOPOUKHU, I'pHOOB, KAJIEHOTO
opellKa, crenui, capbsiHa, MOJIOYHBIX CIIMBOK, MUHJAJIS, BAHUJIM, IIOKOJIAAA U JIp.

Crnemunduyeckuii "mucuid", "3eMISSHUYHBIMN" TOH MPUCYTCTBYET TOJIBKO B TPOIYKTaX,
[IPUTOTOBIICHHBIX C MCITOJIb30BaHKEeM BUHOrpaaa Buaa "Vitis Labrusca”.

[TocTopoHHMe 3amaxu: CEpOBOJIOPOIHBIN, THUIOCTHBIHN, TUIECHEBOM, KOPKOBOW MPOOKH,
3eMJIMCTBIN, 3aTXJIBIH (TI0X0 00pabOTaHHOW OOYKM), BHYTPEHHHMX IMOKPBHITHH (alleTOH, Maclio,
KEPOCHH), CBIPOTr0 CIUPTA, GUIBTP-KapTOHA, IPOXKIKEBOM, YKCYCHBIH, JIEKapCTBEHHBIN, F'epaHue-
BbIM, KBAILICHOM KaIlyCThl, MBIIIMHBIN TOH U JIp.

Bkyc Buna

I1o MHTEHCUBHOCTH BKYC MOXET ObITh CUJIbHBIN, yMEPEHHBIH, CIa0bIH.

OcHOBHBIE THIIBI BKYCa: BUHHBIN, BUHOTPAJHOMN ArOJbl, ILUIONOBBIA, MEIOBBIM, CMOJIH-
CTBIN, MaJIEPHBINA, XEPECHBIN.

B 3aBucuMoctu ot 00BEMHOI 0JIM ATUIOBOTO CIIUPTAa BUHA MOTYT UMETh IMPUATHBIH,
JIETKUN BKYC WM JKUAKHH, BOJSHUCTBIN, THOO MPUATHBINA, SHEPIrUYHBINA BKYC MJIM HENPUSATHBIH,
PE3KUH, KTydHi.

KucnotHocTh MOXKET OBITh MSTKas, HEXXHas, OJaropoHasi, CBeXasi MJIM JKECTKasi, pe3-
Kasl, KOJIro4Jasl.

Crnamocte MOXKET OBITh JIerKasi, TapMOHUYHAs, OJaropojHasi, MeoBas WIH cialiaBasi,

Ha30MIUBas, MIPUTOPHASL.
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TeprikocTh MOKET OBITH OapxaTucTasi, MSTKasl, MICTKOBUCTAs, YMEpEHHasl WK rpyoas,
JKeCTKasl.
[To momHOTE BKYCa BUHO MOXET OBITh ITyCTOE, JKUIKOE, OECTelieCHOe, JIETKOe, TOHKOE,
MOJIHOE, SKCTPAKTUBHOE, TEILHOE, MACISIHUCTOE, TYCTOE, TSDKENIOE, HEYKITIOKEE.
[To crmoskeHuto BKyca BUHO MOKET OBITh M3BICKAHHBIM, AJIETAHTHBIM, TAPMOHUY-
HBIM, OOTaThIM, MPOCTHIM, HEFAPMOHUYHBIM, TPYOBIM, pPa3JIayKEHHBIM.
Paznuunble OTTEHKH BKYyCa: IMIOKOJa/aa, Kakao, Kode, Maka, Meaa, KOPKH PKAHOTO
xJyie0a, po3bl, IUTPOHA, IBIHKA, aHaHACA, Opexa, cadbsiHa, CTMBOK, 1y0a, BAHUIIU, TIPSIHBIC U JIp.
[TocTopoHHME MPUBKYCHI: 3aTXJIbIH, JI0X0 00pabOTaHHOM Taphl, IJIIECHEBOM, KOP-
KOBOM MpoOKH, rpeOHeM, OeH3WMHA, KpPacKW, aleToHa, 3e€MJIUCTBIM, (UIBTP-KapTOHA, CHIPOTO
CIIUPTA, METAUTNYECKUN, YKCYCHOM KUCJIOTHI, KBAIEHOW KaIyCThl, CEPOBOJIOPO/IA, IPOKKEBOM,
THWJIOCTHBIN, MBIIIUHBINA TOH U Jp.
[To o6meMy coXKeHUI0 BUHO MOKET OBITh JIETKOE, TOHKOE, dJIETAaHTHOE, KPEMKOe,
SHEPTUYHOE, MSTKOE, TSHKEJIOe, MAaCCHBHOE, HACBHIIICHHOE, TapMOHWYHOE, cOaJaHCHPOBAHHOE,
OKpPYIJIOE, )KMBOE, HEPBHOE, 00ApOE, )KECTKOE, aCKETUYECKOE, IMTPOCTOS, HEBBIPA3UTEILHOE, yCTa-

JI0€, arpecCUBHOE, HETAPMOHUYHOE, Pa3lIiaKeHHOE, TPYy0oe, IyCTOE U Jp.

5 Ilpu omucaHWM OPraHOJENTUYECKUX CBOMCTB KOHBSIKA MPUMEHSIOT CIOBECHYIO Xa-
paktepuctuky: IIpo3paunocts — 1o 1. 1

L[IBeT - cBeTIO-SIHTApHBIN, SHTAPHBIMA, 30JIOTUCTBINA, SHTAPHO-30JIOTHCTBIM, TEMHO-
SIHTAPHBIN, TEMHO-KAaIlITAHOBBIN, KOPUYHEBBIM C TOHAMU KPEIKO 3aBAPEHHOIO Yas U JIp.

Bbyker mo WMHTEHCHMBHOCTH MOXET OBITh SIPKUM, CHJIBHBIM, YMEPEHHBIM, CJIa0bIM;
M0 CJIOXKEHHUIO - CIaKCHHBIM, TAPMOHUYHBIM, CIIOKHBIM, PACKPBIBAIOITUMCS, TOHKUM, OOTaThIM,
Pa3BUTHIM, 00ETHEHHBIM, TPOCTHIM, PE3KUM, OCTPBIM, HETAPMOHUYHBIM, TPYObIM, pa3liaKeHHbBIM;
OTTEHKH OyKeTa COCTaBIISIOT apOMATHI II0J0BO-(QPYKTOBBIE (MIEPCHK, AbIHS, YepelIHs, abpuKocC,
UHXUD, ailBa, anenbCuH, rpedndpyr, cyXoppyKThl - YEPHOCIUB, TPylIa), IIBETOUYHbIE (II0JIEBbIE
1BeTHI, (puasnka, Tumna, JaBaHAa), pacCTUTENbHbIE (MSATa, MAMOPOTHUK, YKPOII, CEHO, Tabak), CMO-
JTUCTBIE (Iy0, COCHA, KeIp, MOXKIKEBENbHUK), TIPSIHbIE (BaHWIIb, TIEPell, TBO3IUKA, UMOUPH), Ope-
XOBbI€ (JIEIIMHA, apaxyuc, MHUHJANb), )KUBOTHBIE (MeX, KOa), MbUIbHBbIE (IHAHTOBBIA AGUD),
MOKapeHHOTo XJieba, py>KeMHOTro KpeMHSI, IbIMKa, KapeHoro Kode, ImoKkoiaaa u ap.

[TocTopoHHHME 3amaxu: MPUTOPENbIi, CUBYIIHBIN, CEPHUCTOTO dhupa, pe3uHbl, HedTe-
MPOJYKTOB, ChIPOM JPEBECUHBI U IP.

Bkyc MoxkeT ObITh TapMOHUYHBIHN, TIOTHBINA, 0APXaTUCTBIN, OKPYTIIBIA, MATKHH, TOHKHH,

W3BICKAHHBIH, )KT'YUUd, pE3KUH, )KECTKUH, TPOCTOM, ClIalllaBbli, C IITUTENbHBIM (KOPOTKHUM) MpU-
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STHBIM (HEIIPUATHBIM) ITOCIIEBKYCUEM U T.[I.

OTTEeHKH BKyca - MaCJISIHUCTBIH, MBUIbHBIA TOH SHAHTOBBIX 3(PUPOB, MPUBKYC TOPHKOTO

MUHAAIS, Kode, II0KoIaaa, TOPYMHKA, CIIAIIaBOCTh U JIp.

[TocTopoHHME PUBKYCHI: METALUTUYECKUH, PE3UHBI, HE(YTETPOTYKTOB, JIETYIUX KHCIIOT,

rop€ydb OT HCKAYCCTBCHHOI'O KOJIEpa U JP.

IIpumep nerycranMoHHON KAPTOUYKH IS BUH

Kommconn Ne Obpaszeu N Kareropms Koa Ne loa ypoman
Heyao-
MNoxasarenu ﬂ;; esooc- ?e%o Xopowe ;/nooner-o EneTso- [1‘_’"”'3 Wroroe
XOAH Xopouw BOpHTENEH PUTENEHO dHN
Brewruit Bua MpoapaumocTs 50 40 30 20 10
Ueer 100 80 50 40 20
Apomar (Byxer) Yuctora 60 50 40 30 20
UHTEHCUBHOCTL 80 70 60 40 20
Kauecreo 160 140 120 100 80
Bkyc Yucrora 60 50 40 30 20
UKTEeHCHBHOCTL 80 70 60 40 20
Mocneekycue 80 70 60 50 40
Kauecteo 220 190 160 130 100
Fapmorms/OBwee snevarnesne 10 100 90 80 70 I
MNpumeyarue—[deryctatop 0OTMEH3ET B KEAAPaTHUKAX NODLIM 2HAKOM (FANOMKa, NAKC U AP.) CBOK OLEHKY NnO-
Ka3aTenen.
UHrupans!, hammnus skcnepra Nuuxas noanucs BCElO:
“«__» 20 r.
KoHTpoJibHBIE BOIPOCHI.
1. OGmras xapakTepuCTHKA YTIIEBOJIOB.
2. MeTo/ip1 onipe/ieNieHus YrIIeBOOB B MUIIEBBIX MPOAYKTAX.
3. [TumeBas u 6uonornyeckasi HEHHOCTh YTIIEBOIOB.
4. Onpenenenye MPOCTEHIIINX caXapoB B MPOAYKTaX MUTAHUSA.
5. Onpez[eneHI/Ie YCBOSICMBIX MMOJINCAXAapUA0B B ITPOAYKTAX IMAUTAHUS.
6. Onpez[eneHI/Ie HCYCBOACMBIX YITICBOAOB B ITPOAYKTAX IMATAHUA.
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g B W N

18.

19.

20.

21.

22.

CH

23
24
25

5 TEMATHKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB

Jlanublil Bu paboTel He npeaycMoTpeH Y11

6 HNEPEYEHb BOIIPOCOB K DK3AMEHY

. CTaHOBJICHHE NMUILEBON XUMUHU KaK HAYKH.

. HanmpaBneHus 1 TeHAEHINS pa3BUTHS MTUALLEBON XUMUHU.

. [luimeBast IEHHOCTDH U €€ Pa3HOBUIHOCTh. JHEPreTUYECKast [ICHHOCTD.
. KauecTBO nuieBo MpoAyKIIMU U €€ KOHTPOJIb.

. OCHOBBI U IPUHIUIIBI PALIMOHATBHOTO TUTAHMUSL.
. Konuenmus cbanancupoannoro nutanust A. A. [Tokposckoro.
. Teopus aieKBaTHOTO MUTAHMUSL.

. I'pynmbl nuieBbIx 106aBOK.

. Kimaccudukanus nuimeBsix 106aBok mo uHjaekcam «Ey.
10.
11.
12.
13.
14.
15.
16.
17.

[Mumessie kpacutenu. Knaccudpukamnus. [Ipumenenne.

3arycrutenu u crynHeoOpazoBatenu. Knaccuduxanus. [Ipumenenue.

OMynbraropsl u crabmmmsaropsl. Knaccudukanus. [Ipumenenue.

[IpumeHeHne apoMaTU3aTOpOB Kak MUIIEBBIX 100aBOK. JIOCTOMHCTBA U HETOCTATKH.
[loacnacTurenu u UX pa3HOBUAHOCTD.

XuMuyeckue koHcepBaHThl. Kiaccuduxaius u npuMeHeHue.

AHTHOKCUIAHTHI U UX cuHeprucTsl. Kiaccudukanus v npuMeHeHue.

[IpupoaHbIe TOKCUKAHTHI. AHAJIU3 TPUPOIHBIX TOKCHKAHTOB B MUIIEBBIX MPOTYKTaX.
OO01as XapaKTepUCTUKA 3arpsI3HUTENEH MUIIEBBIX TPOTYKTOB.

[TecTHMIBI B TUIIEBOM MPOMBIIILICHHOCTH.

Pa3HOBHIHOCTH TOKCUYHBIX AJIEMEHTOB M WX BJIMSHUE Ha MPOIYKThl TUTAHHUSL.
PannoakTuBHOE 3arpsi3HEHHE MUIEBBIX MPOAyKTOB. KOHTpoab paguanronHoro ¢oHa.

Pa3HOBHAHOCTH MHUKOTOKHCHOB. Ananuz 1805000 (9:70)% MMpOAYKIIMH HAa COACPKAHUC MHUKOTOK-

HOB.

. KaHHepOFeHHHC BEIIECTBA B IUIICBON XUMHH.
. benku. anpaTaumI OCIIKOB. Metoasl ONpCACIICHUA OCJIKOB B MNpOAYKTAaX NMUTAHUA.

. benku. I[CHaTypaL[I/IH OCIIKOB. Meto bl ONpCACIICHUA OCIIKOB B MNpoOAYyKTax IHTa-
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HMH.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

Bbenxu. [lectpykius 6enkoB. MeToibl onpeieneHus OEIKOB B POIYKTaX MUTAHMUS.

OO61ast XxapakTepUCTUKA KUPOB C TOUKH 3PEHUS MTUIIEBON XUMUH.
buonoruyeckast LEHHOCTb KHUPOB.

Meronp! onpeneneHns )KUPOoB B IMUILEBON XUMHUH.

Omnpenenenre MacCOBOM JAOJH KUpPa B IPOIYKTAaX MUTAHMUSL.
Onpenenenre KUCIOTHOTO YKCia KUPOB B IPOAYKTaX MUTAHUS.
Onpenenenre ynciaa OMbUICHUS KUPOB B MPOTYKTaX MUTAHUS.
Onpenenenre HOQHOTO YHCIIA )KUPOB B MIPOTYKTAX MUTAHUS.
Onpenenenre NEPEeKUCHOTO YKCIa )KUPOB B MPOIYKTaX MUTAHMUSL.

OOmas xapakTepucTuka yrieBojioB. Kiaccudukanus yrieBogoB ¢ TOYKH 3peHUs M1-

IEBOW XMMHUH.

36.
37.
38.
39.
40.
41.
42.

[Tumesas u Ouosoruyeckas eHHOCTh YIJI€BOIOB.

MeTtonb! onpeaesieHus yrieBoA0B B MUIIEBONH XUMUU.

OmnpeneneHue NPOCTEUININX caxapoB B MPOYKTaX MUTAHUS.

Onpenenenne yCBOSIEMBbIX MOJUCAXapUa0B B MPOIYKTaX MUTAHUSL.
Onpenenenne HEYCBOSIEMbIX YTIIEBOAOB B MPOAYKTaX MUTAHUS.
Unentudukanus v pa3HOBUIHOCTh METO/IOB aHAJIN3a MUILIEBBIX MPOTYKTOB.

Cxema ¥ OCHOBHBIE 3Tanbl XUMHUYECKOT'O aHAJIN3a MHUIICBAIX IIPOAYKTOB.

10 CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIUXCSA
Coneprxanue, TpeOOBaHMsI, YCIOBUS U MOPSIIOK OpraHU3aIMH CaMOCTOSTEIIbHOM

paboThl oOydaromuxcs ¢ ydyeToM (opMbl 0OydeHUsS OMpEACTSACTCS B COOTBETCTBUHU C
«[Tono>xeHnemM 00 OpPraHU3aNNUN CAMOCTOSITEILHOW paObOThl 00YYAIONTUXCS», YTBEPIKICH-
HbIM Y4ueHbiM coBeToM YII'Y (mporokoin Ne 8/268 ot 26.03.19 r.).

®opma o0yueHHs: OUHasl.

Ha3zpanue pa3aesioB 1 TeM Bun camocrosiTesbHoM padoTel | O0bem B | PopMa KOH-
yacax TPOJIs
Tema 1. Beenenne B kypc mwiie- | [Ipopaborka yuebHOro matepuana c BBIGOPOUHAST
BOI XUMUHU UCIIOJIb30BAHUEM PECYPCOB YUeOHO-

npoBepka  BO
METOIMYECKOr0 M HH(POPMaLUOH-

HOro oOecredyeHus JAUCITUITINHBI.
HO,Z[FOTOBKa K ¢Ja4y€ 3K3aMCHa. 2 TOPHBIX 3aH-

BpeMsi  ayau-

THH, BKJIIOYC-
HHE BOIIPOCOB
Ha HTOI'OBOM

3aHATHH, Ha
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OK3aMCHC

Tema 2. [IunieBas LEHHOCTh U Ka-
9YECTBO MPOYKTOB MTUTAHUS

[IpopaboTka yueOHOro MaTepuaa ¢
UCIIOJIb30BaHUEM PECYPCOB y4eOHO-
METOJIMYECKOro W HH(OPMAIUOH-
HOr'o 00€eCIeueHus TUCIAILINHEL.
IToaroroBka k cnaye 3K3aMeHa.

BbIOOpOYHAs
IpoBepKa  BO
BpeMsi  ayau-

TOPHBIX 3aHA-

4 THil; BKJIIOYE-
HHE BOIIPOCOB
Ha HTOrOBOM
3aHATHH, Ha
JK3aMeHe
Tema 3. Onpe)j[eneHHe coaepxka- Hpopa60TKa yIIe6HOF0 MmaTtepuaia € BHGopquag
HCITOJIb30BAHHEM PECYPCOB YUEOHO-
HUS TAHHHA B YEPHOM 4ae pecypcos y4 pOBEpKA  BO
METOJIMYECKOr0 W HH(POPMAaIUOH-
HOT0 00eCIIeYeH s JUCIUILUTAHBIL. BpeMst - aynin-
TloaroroBka K c/ade 3K3aMeHa. TOPHBIX 3aH:A-
4 THif; BKIFOYeE-
HHE BOIIPOCOB
Ha HTOrOBOM
3aHATHH, Ha
dK3aMeHe
Tema 4. OcHoBBI 1 TpUHIMIIEI TTH- | [IpopaboTka yqeOHoro marepuana ¢ BBIOOpPOYHAST
TaHUS HCIOJIb30BAHHEM PECYPCOB yUCOHO- mpoBepKa  BO
METOJMYECKOro M HHGOPMAIUOH-
HOTO 00eCTICUEHUS TUCITATIIINHBL. Bpemd  aynu-
IToaroroBka k ciade s3K3aMeHa. TOPHBIX 3aHA-
2 THil; BKJIIOYeE-
HHE BOIIPOCOB
Ha HTOTOBOM
3aHATHH,  Ha
dK3aMeHe
Tema 5. Knaccudukanus nwuie- | [Ipopaborka yaeOnoro matepuana ¢ BBIOOpOYHAS
BBIX I[O6aBOK. HI/IH_ICBBIG Kpacure- HCIIOJIb30BAHHUEM PECYPCOB yqeGHo— IIPOBEPKa BO
U METOJIMYECKOTO0 W HWH()OpMaINOH- BpeMsl  ayad-
HOT0 00eCTICUCHHS TUCIIUILTAHEI. TOPHBIX 3aHS-
TToaroroBka k caade dK3aMeHa. 4 THH; BKIIOYE-
HUE BOIIPOCOB
Ha HTOTOBOM
3aHATHH,  Ha
JK3aMeHE
Tema 6. OnpeneneHue coepxa- [Ipopabotrka yuebHOrO MaTepuana ¢ BEIGOPOUHAST
HCITOJIb30BAHUEM PECYPCOB YICOHO-
HUS Ko(pernHa B YEpHOM Yae pecypeoB yu pOBEPKa  BO
METOJMYECKOr0o W WH(MOPMAIUOH-
HOT'0 00€ECIICYEHUS TUCIIATIINHBEI. Bpems - aynu-
IloaroroBska K ciaue PK3aMeHa. TOPHBIX 3aH:-
2 THH; BKIIOYE-

HHUE BOMPOCOB
HA HTOTOBOM
3aHATHH,  HA
IK3aMEHE
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Tema 7. IIumessle 100aBKH, U3-
MEHSIOINE KOHCHUCTEHIIHIO

[IpopaboTka yueOHOro MaTepuaa ¢
UCIIOJIb30BaHUEM PECYPCOB y4eOHO-
METOJMYECKOr0 ¥ HH(POPMAIIUOH-
HOTro oOecreueHns! TUCIUITINHEL.
IToaroroBka k caade 3K3aMeHa.

BbIOOpOYHAs
IpoBepKa  BO
ayam-
TOPHBIX 3aHsI-

Bpems

2 TUH; BKIIIOYE-
HUE BOIPOCOB
Ha HUTOIrOBOM
3aHATHUH, Ha
dK3aMeHe
Tema 8. Apomarmueckue Bemie- | [Ipopaborka yueOHOro Matepuana ¢ BBIOGOPOUHAST
CTBa M MOJCIACTUTENN B TIMIIEBO | HCIOIb30BAHHEM PECYPCOB y4eGHO- poBepKa  BO
XUMHAKA METOJIMYECKOr0 W HH(POPMAaIUOH-
HOro o0ecrieueHus! AUCIUTUINHBL. Bpemii - ayau-
IloaroroBka k caaue dK3aMeHa. TOPHBIX 3aHs-
2 TUH;, BKJIIOYE-
HUE BOIPOCOB
Ha HUTOrOBOM
3aHATHUH, Ha
dK3aMeHe
Tema 9. KoncepBantsl u aHTHOK- | IIpopaboTka yuebHOro Marepuana ¢ BHIGOpOUHAs
CHIAHTHI B HPIH.[CBOﬁ XUMUHN HCITOJIb30BAHHUEM PECYPCOB y‘ICGHO- TpoBepKa BO
METOJIMYECKOr0 W WH(POPMAIUOH-
HOTO 00€CTIeYeH s UCIUTLIHHEL Bpems - aynu-
TloaroroBska K cigade sK3aMeHa. TOPHBIX 3aHA-
2 THH; BKIIOYE-
HUE BOIPOCOB
HA HTOTOBOM
3aHATHH,  HA
dK3aMEHE
Tema 10. [Ipuponnbie TokcukaH- | IIpopaGorka yuebHOro Matepuana ¢ BHIGOPOUHAs
Thl W 3arPA3HHUTENNM B IUIIECBOM | UCIOIB30BAHHEM PECYPCOB yueOHO- pOBEpKa  BO
XUMUH METOANYECKOr0 ¥ HH()OPMAIIMOH-
HOT'0 00CCIICUCHHSI TUCITUTUTAHBI. Bpemdi - aynu-
IToaroroBka k caaye 3K3aMeHa. TOPHBIX 3aH:-
2 THii; BKITIOYE-
HUE BOMPOCOB
HA HTOTOBOM
3aHATHH,  Ha
9K3aMeHe
Tema 11. Onpenenenue acmapra- | [Ipopaborka yuebHOro matepuana c BBIOOPOUHAS
UCIOJIb30BAHUEM PECYPCOB YUEOHO-
Ma CHEKTPO(POTOMETPUIECKUM pecypcos y4 pOBEPKa  BO
METOJIOM METOJMYECKOr0o W HHGPOPMAIUOH-
HOT'0 00€ECIICYEHUS TUCIIATIINHBEI. Bpems - ayniu-
IMoaroroBka k caaue SK3aMeHa. 2 TOPHBIX 3aHs-

THH, BKJIIOYC-
HHE BOIIPOCOB
Ha HTOI'OBOM

3aHATHH, Ha
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MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
VIIbSIHOB CKHIt TOCYyAapCTBEHHBIN YHUBEPCUTET
@ - PaGouast mporpaMMa JUCHUILIAHEL
JK3aMeHe
Tema 12. Pagmarus u Tokcuunbie | IIpopaborka yueGHOro marepuana c BBIOOPOYHAS
UCIIOJIh30BAHUEM B HO-
DJIEMEHTEHI B IMUIIEBBIX IIPOAYKTAX CIOJIL30BAHUEM PECYPCOB yu€EOHO IpOBEpKa  BO
METOIMYECKOr0o W HH(POPMAaLUOH-
HOTO OOecredeH s UCIUTUIHHBL BpeMst - aynu-
IToaroroBka K ciade 3K3aMeHa. TOPHBIX 3aHs-
2 TUH;, BKJIIOYE-
HHE BOIIPOCOB
Ha HUTOIrOBOM
3aHITHUH, Ha
dK3aMeHe
Tema 13. Onpenenenune comepska- | [IpopadoTka yueOHOro mMatepuana c BBHIOOpOYHAS
UCIOJIH30BAHUEM PECYPCOB yUeOHO-
Husg ButamuHa C B (pykrax u pecypcoB yd npoBepka  BO
(hpPYKTOBBIX COKax METOJIMYECKOr0 W HH(POPMAaIUOH-
HOro 00ecreyeHus Bpemi - ayau-
JUCIMIIINHBI.
IloaroroBka K ciayve 3K3aMeHa. TOPHBIX 3aHs-
2 TUH;, BKJIIOYE-
HHE BOIIPOCOB
Ha HUTOrOBOM
3aHSTHUH, Ha
JK3aMeHe
Tema 14. KoHTpons mukotokcu- | [Ipopaborka yueOHoro marepuana ¢ BBIOOPOYHAS
HOB ¥ KaHIIEPOTCHHBIX BEIUECTB B | HCIIOIB30BAHIEM PECYPCOB yIeOHO- IpOBEpKa  BO
METOJIMYECKOr0 W WH(POPMAIUOH-
MPOAYKTAX IMMUTAHUS BpeMs  aysd-
HOro 00ecTieueHMs] AUCITUTUINHBL.
IToaroroBka k cnaye 3K3aMeHa. TOPHBIX 3aH:A-
2 THil; BKJIIOYeE-
HUE BOIIPOCOB
Ha HWTOTOBOM
3aHITHW, Ha
dK3aMeHe
Tema 15. Metoap! u 3tansl uneH- | Ilpopaborka yaebHOrO MaTepuana c BBIOOpPOYHAST
TH(bHKaL[HH MPOOYKTOB IMUTAHUS HCIIOJIb30BAHHUEM PECYPCOB yqeGHo— IpoBepKa BO
METOJIMYECKOTO0 W HWH()OpMaINOH-
HOTo 00ecredeHus JUCIUTIIHHEIL. Bpemd  aynu-
IToaroroBka k caave 3K3aMeHa. TOPHBIX 3aH:-
4 THH; BKIIOYE-
HUE BOIIPOCOB
Ha HWTOTOBOM
3aHITHH, Ha
dK3aMeHe
Tema 16. ®dortosnekrpokonopu- | [Ipopaborka yaeOHoro marepuana c BEIGOPOUHAST
METPHUYECKOE OTpeAeNieHre Ko(e- | HCTONb30BaHHEM PECYPCOB yueOHO- pOBEpKa  BO
WHA B HAMUTKAX METOJMYECKOr0o W WH(MOPMAIUOH-
HOI'0 00€ECIICYEHUS TUCIIATIINHBEI. Bpems - ayniu-
2

HO,Z[FOTOBKa K ¢Ja4y€ 3K3aMCHa.

TOPHBIX 3aHS-
THH, BKJIIOYC-
HHE BOIIPOCOB

Ha  HMTOI'OBOM
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@ - PaGouast mporpaMMa JUCHUILIAHEL
3aHATHHM,  Ha
JK3aMeHe
Tema 17. Texnonoruueckas obpa- | [lpopaborka yuebHoro Marepuana c BBIOOpOYHAS
% - | UCIIOJIBb30BAHUEM B HO-
0oTka muIeBol mpoaykuuu. Me CIIO/Tb30BAHIEM PECYPCOB yIEOHO IpOBEpKa  BO
TOJBI ompeneneHus: OenkoB B | MCTOAMHCCKOro H MH(OPMALIHOH- BpeMA Ay
IIPOYKTAX THTAHHSL HOTro oOecreueHnst TUCIUITINHEL.
IloaroroBka k caaue dK3aMeHa. TOPHBIX 3aHSI-
4 THil; BKJIIOYE-
HUE BOIIPOCOB
Ha HUTOIOBOM
3aHITHUH, Ha
JK3aMeHe
Tema 18. Onpenenenue conepxa- | [lpopaborka yaeOHoro matepuana ¢ BBIOOpOUHAs
HCIIOIL30BAHNEM PECYPCOB YIEOHO-
HHS KaJbIMS B MOJIOKE pecyp y4 pOBEpKa  BO
METOJMYECKOro M HHGOPMAIUOH-
HOTO 0O€CIeUeHnsT TUCIUITUINHEL. Bpemst - ayIu-
IToaroroBka K caade dK3aMeHa. TOPHBIX 3aHSI-
2 TUH;, BKJIIOYE-
HHUE BOIIPOCOB
Ha NUTOrOBOM
3aHATHH,  Ha
JK3aMeHe
Tema 19. Metonas! onpenencaust | Ipopaborka yyeOHOro MaTepuana ¢ BHIGOpOUHAs
HCIIOIB30BAHUEM PECYPCOB YIEOHO-
JKUPOB B IPOIYKTaX IMUTaHUSI pecypcoB y4 pOBEpKa  BO
METOJMYECKOro M HHGOPMAIUOH-
HOro o0ecreyeHusT TUCIIAILIMHEI. Bpems - ayiu-
IToaroroBka k caade dK3aMeHa. TOPHBIX 3aH:A-
4 THil; BKJIIOYe-
HHE BOIIPOCOB
Ha HTOIOBOM
3aHATHH,  Ha
JK3aMeHe
Tema 20. MeTozp!l onpeeiaeHus IIpopaboTrka yuebHOrO MaTepuana ¢ BBIGOpOUHAS
HCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
YIJIEBOJOB B IPOAYKTaX MUTAHUSA pecyp yd poBepKa  BO
METOJIMYECKOTO0 W HWH()OpMaINOH-
HOTO 06eCcreueH s JUCIUILTHHBL. BpeMs - ayju-
TToaroroBka k caade dK3aMeHa. TOPHBIX 3aH:A-
4 THH; BKIIOYE-

HHUE BOIIPOCOB
Ha  HMTOIOBOM
3aHATHH, Ha

OK3aMCHEC

11 YYHEBHO-METOJUYECKOE U HTHO®POPMAIIMOHHOE OBECIIEYEHUE

JUCIUATLTAHBI

a) Cniucok peKoMeH1yeMoi JINTepaTypbl

OcHoBHAA :

1.Pxeunnkas, JI. D. buooprannueckass xumus : TeKCThl Jekiuil / JI. 3. Pxeuntikas, M. A. Byp-
MacoBa - Kazanp : M3narenscteo KHUTY, 2017. - 88 c. - ISBN 978-5-7882-2241-7. - Tekcr :
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MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL
anektpounsii  // DBC  "KoncympTant — crymeHTta" [catiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785788222417.html
2. [umesas xumus (xumus nuimm) : yaeobnoe nocoodue / U. 3. bpaxnas, C. 0. JlyopoBun, b. O©.
[etpos [u ap.]. — Mypmanck : MI'TY, 2018. — 98 ¢. — ISBN 978-5-86185-959-2. — Texcr :

ekTpoHHbd  //  JlaHb : JIIGKTPOHHO-OMONMOTEYHAsT ~ CHUCTeMa.  — URL:
https://e.lanbook.com/book/142658

JlomostHuTEABHAS

1. MMumesas xumus. Jlo6aBku : yaeOHOe mocooue aist By30B / JI. B. Jlonuenko, H. B. Coxou, E.
B. IllepbakoBa, E. A. KpacHocenosa ; orBeTcTBeHHbIN penakTop JI. B. JloHduenko. — 2-¢ w3,

ucrp. u gon. — Mocksa : UznparensctBo FOpaiit, 2021. — 223 c. — (Bricuiee o6pa3oBanue). —
ISBN 978-5-534-05898-7. — Tekcr : snexTpoHHbIH // OOpa3zoBarenbHas miardgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/471181

2. Kum, W. H. IMumesast xumust. Hamnare MeTauioB B IpoAyKTax : yaeOHOE TOCOOHe TS BYy30B
/ W. H. Kuwm, T. U. Tansko, B. B. Kpamenko ; moa oomeit penakiueit M. H. Kuma. — 2-¢ u3g,,
ucrp. u gon. — Mocksa : UzparensctBo IOpaiit, 2021. — 213 c. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-9916-9930-3. — Tekcr : snexTponHbIi // OOpa3zoBarenbHas miardgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/471421

3. Nonuenko, JI. B. IMumesas xumus. ['mapokosutonasl : yaeOHOe mocodue i By3oB / JI. B.
Honuenko, H. B. Cokou, E. A. KpacHocenoBa ; oTBeTcTBeHHBIN penaktop JI. B. JloHueHko. —
2-e w31, uchp. u gon. — Mocksa : M3matensctBo FOpaiit, 2021. — 180 ¢. — (Bricmree o6pa3o-
BaHne). — ISBN 978-5-534-05897-0. — Tekcr : anekTpoHHbIH // OOpa3oBarenbHas margopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/471180

Y4eOHO-MeTOAMYECKAS:

1. AaapeeB A. O. [lumeBast XuMus : PyKOBOJICTBO K JJaOOpAaTOPHOMY MPAKTUKYMY IS CTY/ICH-
TOB 3 Kypca HampapyieHus noarotoBku 6akamaBpoB 04.03.01 "Xumusa" / A. O. Anapees, JI. A.
HBanora, O. 10. Hpons; Yal'V, UMBOudK, Dxon. dak. - YupsHosck : Yal'V, 2019. - 3arm. ¢
skpaHna; HeomybnmukoBaHHBIN pecypce. - DIeKTpoH. TekcToBble naH. (1 daiin : 1,24 MB). - Teker :
anextpouusii. http:/lib.ulsu.ru/MegaPro/Download/MObject/7816

0) mporpaMMHOE 00eCIIeueHHE

1. Microsoft Office
2. OC Windows Professional
3. Antumnaruat BY3
B) IIpodeccruonansubie 6a3bl JaHHBIX, HH()OPMAIIMOHHO-CITPABOYHBIC
CUCTEMBI

1. DyIeKTPOHHO-0MOTHOTEYHbIE CHCTEMBI:

Hudporoii o6pazoBarensHblit pecype IPRSmart : anekrpoHHo-O0ubIMOTEYHAs crcTeMa :
caiir / OOO Kommauuss «Aii Ilu Ap Memuay». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: aist 3aperucTpup. MOJb30BaTeNeH. -
TekeT (3IIEKTPOHHBIM.

O6pasoBatensHas miarhpopma FOPAUT : oGpasoBaTenbHBI pecypc, dIEKTpPOHHAS
oubanoTexa : caiit / OO0 DnekrporHoe u3aatenbetBo «<FOPAUTY. — Mocksa, [2023].
- URL: https://urait.ru. — Pexxum moctymna: ajst 3aperucTpup. noss3oBareneil. - Teker :
JJIEKTPOHHBIN.
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MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - Pabouasi nporpaMma JUCIHILUIHHBI /
baza nmannbix «OnexkrponHas Oubnuoreka texHumdeckoro BY3a (ObC «KoncynbTant
CTYICHTa») : NEKTPOHHO-OnOMmoTeynas cucrema : caiitr / OOO «llomutexpecypey. —
Mocksa, [2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JIOCTYMA: JUISI3apETUCTPUP. MOJIb30BATENICH. — TEKCT : 3JEKTPOHHBIN.

OBC Jlans : anekrpoHHO-O0MOMMOTeYHas cuctema : caidt / OO0 DBC «Jlanby. — CaHKT-
[etepoypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocryma: s
3apEruCTPUP. NOJIb30BATENCH. — TEKCT : JIEKTPOHHBIM.

OBC Znanium.com : »3IeKTpOHHO-OMOIHMOoTeyHass cuctema : cait / OOO
«3Hannym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexxum goctyma : Jjsl 3aperucTpup.
II0JIb30BaTENEN. - TEKCT : JIEKTPOHHBIMN.

2. KoucyabrantILmioc [DrnexTpoHHbIH pecypc]: cipaBouHas mpaBoBas cucrema. / OO0
«Koncynprant [Tnrocy - DaekTpoH. naH. - Mocksa : Koncynbrantllntoc, [2023].

3. ba3bl JaHHBIX TEPUOANYECKUX U3TAHUN:
eLIBRARY.RU: Hayunas osnektponHas OubOmauoreka : caiit / OO0 «Hayunas
OnekrponHas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum
JIOCTyMa :JJI1 aBTOPU3. MOJb30BaTeNeh. — TeKCT : 3JIeKTPOHHBIN
OnexktponHas Oubnuoteka «M3matenbckoro goma «I'pebennmkoB» (Grebinnikon) :
anekTponHas oubmmoreka / OO0 U]l «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexum pnoctyma @ s aBTOpPH3.
MOJIb30BATEIEH.
— Tekcr : 3NeKTPOHHBIN.
4, @enepasbHasi rocylapcTBeHHass uHH{popMauuoHHasi cucrema «HauuonanbHasi
3JIEKTPOHHAasi 0M0JIMOTeKay : JIeKTpoHHas Oubmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023].

— URL: https://H36.pd. — Pexxum moctyna : asi mojbp3oBarenell HaydHOH OuOmmotexu. — TekcT :
3IEKTPOHHBIMN.
5. Poccuiickoe o0pazopanue : dheaepansubiii mopran / yapemurens OI'AY «DUIITO.
— URL: http://www.edu.ru. — Tekcr : 3JeKTPOHHBIA.
6. DyieKTPpoHHAs1 OubauoTeyHnasi cucrema Yal'V | moaynb «DnekTpoHHass OMOIMOTEKA»

ABUC Mera-ITPO / OO0 «Jlara Dxcrnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. —
Pexxum nmoctyma : muist mosib3oBaTeield HaydHOW OMOMMOTEKH. —TeKCT : 2JIEKTPOHHBIM.

CoracoBaHo
Havansnuk YmpasieHus nHGOPMAITHOHHBIX Z/
TEXHOJIOTUH U TeJIeKOMMYHUKAIUH [LIT. Bypauu // 15.05. 2023
13 MATEPUAJBHO-TEXHHUYECKOE OBECINEYEHMUE HAYYHO-

UCCJIEJOBATEJIbCKOM PABOTHI

VYuebHas aynutopus 3/211 ans npoBeaeHUs JIEKUUOHHBIX 3aHATHH, TPYNIOBBIX U UH/H -
BUJyaJIbHBIX KOHCYJbTAllUH, TEKYIIET0 KOHTPOJIS U MPOMEXYTOUYHOM aTTecTaluu (¢ Habopom
JI€MOHCTPAIIMOHHOTO 000pyIoBaHMs Il 0OecTIedeHus] TEMAaTHUECKUX WILTFOCTpaluid B COOT-
BETCTBUM C paboueil mporpaMmMoil AucuUIUIUHbI). [loMeleHre yKOMIUIEKTOBAHO CHelran-
3UpPOBAaHHONW MeOenblo Ha 16 mocajouHBIX MECT M TEXHMYECKHMMHM CpPEICTBAMM: JI0CKa ay[u-
topHas. Pabouee mecto npenonasatens, WI-FI. ITnomans 42,93 kB.m.

VYuebHas ayauropus 225 i MpoBeAeHUs 3aHATHI T1aOOPaTOPHOTo TUMA, TPYMIIOBIX U
WHAMBUIYAIbHBIX KOHCYJBTAIMH, TEKYIIEr0 KOHTPOJII M NPOMEXKYTOYHOM arrecTanuu (c
HAabOPOM JIEMOHCTPAIIMOHHOTO O0OpYIAOBaHUS JJIsI 00ECIeYeHUs] TEMaTUYeCKUX HILTIOCTpa-
Ui B COOTBETCTBUU ¢ pabouell mporpamMMoi AucuUIuIMHBL). [loMerienne ykoMIUIEKTOBaHO
CMEeLUATU3UPOBAHHON MeOelbIo Ha 16 MOCaJOYHBIX MECT M TEXHHUECKUMH CPEACTBAMU: JI0C-
Ka ayauropHas. Pabouee mecto npenonasarens, WI-FI. ITnomanp 42,93 kB.m.
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Dopma

@ - PaGouast mporpaMMa JUCHUILIAHEL

Y4eOHast ayaiuTOpHs sl CaMOCTOSTENbHON paboThl ctyaeHToB 230 ¢ goctynom k OBC.

JUISL CAaMOCTOSATENBbHOM paboTsl ctyaeHToB, Wi-Fi ¢ noctymom k DMOC, ObC. Kommbiorep-
HBIN KJIaCC YKOMIUIEKTOBAHHBIA CHEIMATU3UPOBAHHONW MeOebio Ha 32 MocaJouHbIX MECT U
TEXHUYECKUMH CpelcTBaMu o0yueHust (16 mepcoHaabHBIX KOMIIBIOTEPOB) C IOCTYIIOM K CETH

«HUuTeprer», DJUOC, OBC. Imomans 93,51 kB.M.

UuranpHelil 321 HaydyHOU OMOIMoTekH (ayauropus 237) ¢ 30HOM JyId CaMOCTOSITENILHOM
pabots1, Wi-Fi ¢ goctynom k DMOC, DbC. AynuTopusi yKOMIUIEKTOBaHa CIEIHATN3UPOBaH-
HO MeOenbio Ha 80 Mocag0UHBIX MECT U OCHAIEHA KOMIBIOTEPHON TEXHUKOH C JOCTYIIOM K
cetu «Murtepuer», DUOC, OBC, skpanom u npoekropom. [Lnomans 220,39 kB.M.

13 CITEHUAJIBHBIE YCJIOBUA VT OBYUYAIOIIUXCS C OTPAHUYEHHBIMU

BO3MOXHOCTAMMU 3/I0POBbA

B ciydae HE0OX0MMOCTH, OOyJaAIONIUMCS U3 YHCIIA JIUI[ ¢ OTPAHUYCHHBIMU BO3MOYKHO-
CTSIMU 3JIOPOBbsI (TI0 3asIBJICHUIO 00y4arOIIerocs) MOTYT MpeiaraThCs OJHU U3 CIIENYIONIUX Ba-
PUAHTOB BOCHPUSTHS MH(GOPMAILIMU C YUETOM MX MHAWBUYaJbHBIX NCUXO(PU3NYECKUX OCOOEH-
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MuHuCTepCTBO HayKH U BRICIIEro oopaszosanust PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

HOCTEH:

—  JUIs JIMI] C HAPYIICHUSMU 3PEHHS: B MEYATHOW (OpPME YBEIMYEHHBIM LIPH(PTOM; B
(dbopMe INIEKTPOHHOTO JOKyMEeHTa; B ¢opMe aymuodaiiia (mepeBoj y4eOHBIX MATEPUAIOB B
aynuodopmar); B neyatHoil Gopme Ha si3bike Bpaiisst; MHAMBUIyalbHbIC KOHCYJIBTAIUU C MIPHU-
BJICYCHUEM TH(]IOCYPIONIEPEBOUMKA; UHANBUIYAIbHbIC 3a]]aHUS] U KOHCYJIBTALIUH;

— Ul JMII C HApYIISCHWSIMH CyXa: B rme4yaTtHoi (opme; B GopmMe 3IIEKTPOHHOTO JOKY-
MEHTA; BHJICOMATepPHAIbl C CyOTUTpaMH; WHAWBUAYaJIbHbIC KOHCYJIbTALMU C IPHBICYCHUEM
CYpPIOIIEPEBOIUNKA; WHANBUIYATbHBIC 33aHUs U KOHCYJIbTALIUH,

— Ui JIMI ¢ HAapYIICHUSIMHU OIOPHO-IBUIATEIbHOIO armapara: B me4aTtHoil ¢opme; B
(bopMe AIIEKTPOHHOTO JOKYMEHTa; B popMme aymuodaiina; WHANBUIYaTbHbIC 3aaHUS] U KOHCYJIb-
Taluu.

B cioydae HEOOXOAMMOCTM  HCHOJB30BaHHMS B  Y4eOHOM  MpoIlecce  YacTHY-
HO/MCKJIFOYHUTENILHO JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, OpraHu3amus padoThI
[IIC ¢ oOyuaromumucs ¢ OB3 u nHBanuaaMu npenycMaTpuBaeTcsi B 3JEKTPOHHON MHpOpMa-
LIMOHHO-00pa30BaTEeNbHON cpesie ¢ yYEeTOM MX MHIWBUYaIbHBIX MCUXO(PU3NYECKUX O0COOEHHO-
crei

PazpaboTunku: 1 ST - /A.O.Annpees/
77 /x.6.H. BanoBa JIL.A./

16.05.23
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