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for educational-methodological complex prepared for “Food Technology” retraining and professional development
courses

Module #1: “Emerging innovative technologies in food production”

This educational-methodological complex was developed in accordance with defined requirements. It consists
of theoretical and practical materials, topics for seif-study, case study, glossary and the list of literature references.

The discipline of “Food chemistry” is the study of the underlying properties of foods and food ingredients. It
seeks to understand how chemical systems behave in order to better control them to improve the nutritional value,
safety, and culinary presentation of food.

Food production systems often consists of a serieg of unit operations each of which is intended to promote
certain quality traits of the raw materials that is being processed. Food innovation and new innovative and emerging
production technologies are crucial fo maintain a competitive advantage for the food industry intemationally as well
as for the food industry in the republic of Uzbekistan.

Organization of laboratories conducts experiments and analysis of food, the basic requirements for their
activities. The main processes carried out in test laboratories: sample handling, storage and libeling.

On the discipline of “Food quality and safety” is given metrology in standardization, checking and approbation
of means of measurement, legal metrological calibration and conformity, legistative bases of metrology, risk analysis:
analysis and monitoring of crifical control points based on the HACCP principles.

The discipline of “Food microbiology and biotechnology® is concemed with the properties, the production
processes, and the manifold applications of enzymes and microorganisms in the food industry, its supplying
industries and for bioanalytical purposes. It is covered also chemical composition of microorganisms, substances
and food exchange, respiration of microorganisms and their ability to live and survive under aerobic, anaerobic and
facultative conditions.

On the last model is given biochemical processes caused by microorganisms, anaerobic processes, alcoholic
fermentation and lactic acid fermentation, aerobic processes, oxidizing fermentation, acetic and citric acid
fermentation.

These topics were formed by modem textbooks and leading international publications. The topics of self-
education are formed on the basis of actual trends in this scientific direction and the themes stipulated by the
syliabus:

The case-study topics related to application of theoretical results were included. Glossary includes main terms
with comments in both Uzbek and English languages.

Summarizing, the training courses in food technology for academic staff in Uzbekistan can be applied for the
refraining and professional development in Uzbekistan and should bring valuable impact on professional
development of human resources in Uzbekistan.

Kind regards, \ﬂ,b

Prof. Dr. Jose Angel irabien Gulias \
e-mail.: angel.Irabien@unican.es
—T‘

Prof. Dr. Inmaculada Ortiz Uribe —
Department of Chemical and Biomolecular Engineering, Universidad de Cantabria, Santander (Spain)
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|. UIIIYN JACTYP

1. Kupum
JlacTyp 03UMK-OBKAT CAHOATMHUHI 0Oapuya TAapMOKJIApU TEXHOJOTUsIapH,
YCKYHAJIapW, XOM am€ TYFPUCHUIArd MabIyMOT, TEXHHMK-KUMEBUM HA30paT Ba
MaxCyJoT cudaTira KyHuirad tanad, MaxCyJIOTHUHT CYHITH OOCKUYAa KaJOKJalll-
ypai Ba CaKJIallJaryd SHI 3aMOHABUH IOTYKJIApPHU ypraHuiura KapaTuiras.

JacTypHHMHr acocuii MaKcaau Ba Basudasapu:

Onuil TabaMM Myacacalapu Ienaror KaJpjapHU KaiTta Tail€piam Ba
MaJlaKaCUHUA OIIMPHII KYPCHHHHI MAKCaAM TMEAaror KaapJIapHUHT YKyB-
TapOUsBUN >KapaHIApHU IOKCAaK WIMHNW-METOJUK Japa)kaja TabMHUHIIALIaApU
y4yH 3apyp Oymamuran kacOui OwinM, KYHHMKMa Ba MallakKaJlapUHU MYyHTa3aM
SHTUJIall, Majlaka Taja0iapu, YKyB peka Ba JacTypiiapd acocHuaa YJIapHHUHT
KacOuii KOMIIETEHTJIUIH Ba TMEJAroruK MaXOpaTWUHU JOUMHHA PUBOKIAHWUIITUHU
TabMUHJIAIIIAH HOOpaT.

O3UK-OBKAaT TEXHOJOTHSCH (MaxCyJIOT TypJiapu Oyitmda) KaiiTa Tanépiaii
Ba Majaka OLIMPUII WyHATUIIMHU «O3HMK-OBKAT MaxCyJIOTJIAPU TEXHOJIOTHUACH
MyTaxacCCUCIUIU YKYB pekacuaa mMaxcyc (annap Onokura KupuTuiran «O3uk-
OBKAT MaxcCyJIOTJapy WNuIad YMKApUIl Ba YHUHT WHHOBAIIMOH TEXHOJIOTHSICH»
dbaHu YKyB NaCTYpUHUHT MaAKcadu — MyTaxacCUCIUK (aHlapujiaH aapc OepyBuun
npodeccop-YKUTYBUMIAPHU O3UK-OBKAT MAaxCyJOTJIapu UIUIA0 YUKAPUIIHUHT
TIPOrpecCcHB MHHOBAIMOH TEXHOJOTUANApH, Y30eKHCTOH PecryOnmkacnaa 03HK-
OBKAaT MaxCyJoTjapu WIUIa0 YWUKAPUII 3aMOHABUN KOpPXOHAJApH, 3aMOHABHM
UCTUKOOJUIM UMIIOPT YpHUHU OOCYBYM Ba SKCHOPTra HYHAITUPUITAH MaxCyJoOT
UINUIad YMKApUIIl TEXHOJIOTHSIApU, YCKYHallapy TYFpUCHJA Ha3apuil Ba KacOui
TalEprapJIuKHU TaAbMUHJIAII Ba SHTUJAII, KacOUl KOMIIETCHTIMKHU PUBOXIIAHTH-
pull acocuja Majaka OUIMPUIN >Kapa€HJIApUHU caMapalid TallKWi STUII Ba
Oomkapuin Oyiimya OWIMM, KYHMKMa Ba MaJlaKaJapHU TaKOMUJUIAIITHPHINTA
KapaTWJITaH.

«O3UK-OBKaT MaxCyJoTjJapd UIUIa0 YMKApUIl Ba YHUHI HMHHOBALIMOH
TEXHOJIOTUSICU» (DAHUHUHT ea3ugacu:

- O3MK-OBKAT MAaxCyJIOTJIapW HWIUIA0 YUKAPUII TEXHOJIOTHSICUHU TaXJIWI
KWIHIIIN,

- O3MK-OBKAaT MaxCyJIOTJIapyu HUIUIA0 YMKAPUIIHUHT MEbEPUN XyxOKaTiIap
OWIaH TabMUHJIAITHU OUJTUIIIN;

- XOM alI€NapHU  CTUINTHPHUILNJAA  YCUMIMKIAD XUMOSICH  y4YyH
KYJUTAaHWIAAUTaH KUMEBU MOJJAIAPHUHT TYpJIApH, YIAPHUHT XOM alI€ Ba Tau€p
MaxcCyJioT cudaTura TabCUPUHU OWITUIIIY;

- TEXHOJIOTHK PEKUMIIAp, ylapra puos KWIUII TYFpPUCHAA MAablyMOTra 3ra
Oyuimuy;

- O3WK-OBKAT MAaxCYyJOTJIAPUHUHT cH(AT KYypCAaTKUWIAPUHU aHUKJIAII
yCyJUIapVHH;

- O3UK-OBKAT MaxCyJI0TJIapy UIUIA0 YUKAPUITHUHT TEXHUK-KUMEBUM HA30paTH;

- Tai€p wmaxcyloTiaapHu cudar KypcaTKUYJapUHU Ha30paT KWW
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TU3UMJIIAPUHU;

- O3MK-OBKAT MaxCyJOTJapH HILIA0 YMKAPUIIIHUHT MEbEPUN TabMUHOTHHU
amaJra OIlIHpa OJIHIIH Kepak.

Kypc skyHuza THHTIOBUMIIADHUHT OWJIMM, KYHHMKMa Ba Majakajlapura
KYWHJIaUuran Tajadiap:

«O3UK-OBKaT MAaxCyJIOTJIapM HILIa0 YUKApUIl Ba YHUHT WHHOBAI[MOH
TexHojorusacu» (panu OVirWuya TUHIJIOBUMJIAD KyHUJArd sSHTH OMJIMM, KYHHKMA,
MaJjiaka Xxam/ia KoMIeTeHIusAIapra sra Oyaumnuiapu Taiad dTHIaIu:
TunriaoBuu:

® 03MK-OBKAT MaxCyJIOTJapu UIUIad YUKAPHUII TEXHOJOTHSCUHUHT Ha3apuil
aCOCJIapVHU;

® 03MK-OBKAT MaxCyJoTJapH UILIad YUKAPUIIIard HOAaHbaHABUI XOM allé,
SIHTU aCCOPTUMEHT MaxXCyJIOTH, 3aMOHABUN YCKYHA Ba TEXHOJIOTUSIJIAPHU;

® 03MK-OBKAaT MaxCyJOoTJapy HILIA0 YWUKApPHUII TEXHOJOTHK KapaCHiapu
JTaBOMU/Ia XOM AIIEHUHT MUKJIOPUHN Y3TapUIIUTa PyXCcaT 3TUITAaH MEbEPIIAPHU;

® 03MK-OBKAaT MaxCyJOTJapH HILJIA0 YMKAPUILI TEXHOJOTUACUIATH MaXCyJIOT
KYpCaTKAWIApUHU YI4all Ba CTaHAAPT TanaOuarura TakKOCIallHu;

® 03MK-OBKAaT MaxcCyjloTjapu HIuiad YuKapuil »kapaCHiapuja MaxcCyJoT
cu(aTUHUHT HA30paTH Ba OOIIKAPYBUHU;

® 03MK-OBKAaT XOM allIélapu KUMECH Ba TOBAPIIYHOCIUTUHU OUIUMIU KEPAK.
TunraoBuu:

e cudaTian 03UK-OBKAT MaxCyJOTJapy MILIA0 YMKAPUITHUHT WHHOBAIMOH
TEXHOJIOTUACH KYPCATKUUJIAPUHU aHUKJIAI;

® 03UK-OBKaT MaxCyJOTJIapUHUHT CU(ATUHU Ha3opaT Kuiaumaa (QU3uk-
KUMEBUHN yCyImiap, MebEPUI XyxoKaTiaap Ba KYJUIAaHWUJIAJAWTaH 3aMOHABHM ac000-
yCKyHaJap OWJIaH UIIUIAIIL

® 03MK-OBKAT MaxCyJIOTJIApy CU(ATUHU SXIIWIAIl YUYYH aMajuil Takiaudiaap
UNUIa0 YUKUIIL,

® 03MK-OBKAT CAHOATH YMKUT Ba MKKWIAMYW MaxCyJOTJIApHUAaH palnroHal
ol nanaHuI;

® 03MK-OBKAT MaxCyJIOT/IapH HIUIA0 YHKAPHINra JOHP Y30eKHCTOH
PecniyOonukacuaaru MewbEpuil XyxoKaTiap TU3UMUJATH Y3rapullUIapHA aMainéTra
TaTOMK 3Ta OJIMUI KYHUKManapuza ra OYJIUILIN J03UM.

TunriaoBum:

® 0O3MK-OBKAT MaxCyJIOTJIapy MIUIA0 YMKAPUIIAA XOCHI OYJIaguraH Opaiuk
Ba MKKWJIAMYM MaxXCyJO0TJIap TEXHOJOTHSICHMHA MyKaMMMaJl OWJIMII, yJIApHU KaiTa
UIIUTAII Ba caMapaiu (poiiamaHuin WyuiapuHu YpraHull,

® O3UK-OBKAT MaxCyJOTJIAPUHUHT cU(DAT KYPCATKUWIAPUHU aHUKJIAII Ba
yJIapHUHT CUBATUHU SXITAIANT YIyH aMalinid Takiudiiap 6epur;

® 0O3WK-OBKAT MaxCyJOTJIApU HUILIA0 YUKAPUIITHUHT MEHEPUA TAbMUHOTHHU
amaJra OLIHPHILL

® 0O3MK-OBKAT XOM aiéiapura JacTiaOKy MIIOB OEpHIll Ba KailTa MIUIain
TEXHOJIOTHSIIApUIaH camapanu (o aTaHuIIL;

® O3MK-OBKAT  MaxCyJOTJIapu  HNUad  YUKAPUIIT  KOpPXOHAJapura



MUHUTEXHOJIOTHSIIAP KOPUH ITHIIL;

® 03MK-OBKAT MaxCyJoTiapu CH(paTHHU Ha30paT KWIHII Ba HYKCOHJIAPUHH
OapTtapad >TUII Yopa TaAOUpIApUHU KYJIIaIl;

® 03MK-OBKAT CAaHOATH YMKUTJIAPHMHH KalTa WIUIAII Ba yJIapAaH parroHal
dboinananuIn Manakanapuza >ra OYINIIT 3apyp.

Tunriaoun:

® 03MK-OBKAT MaxCyJ0TIapy UILIA0 YUKAPHIL TEXHOJIOTHSICUTa MHHOBALIMOH
FOSITTAPHU KOPHIA STHIIL

® O3WK-OBKAT  CaHOATH  KOpXOHAJapu YHMKUHAWJIApUIAH  palfoHal
doiinamanuIga 3aMOHABUI HHHOBAIIMOH TEXHOJIOTHSIIAPHHU KYJLJIAIIL,

® 03MK-OBKAT CAHOATHIAaryd 3aMOHABHI JKUX037ap/iaH (HoHJaTaHMIIL;

® 03MK-OBKAT MaxCyJlOTJIapu HILIad YUKapHIIl KOPXOHalapujaa KOMILIEKC
MacaJiaJapH{ CUHIIT;

® HAMyHAaBUH MeETOAMKaNap OyinWYa OSKCIEPUMEHTAT TaIKUKOTIAPHU
YTKa3UIII Ba YIAPHUHT HATHKAJIApPHUTa UIIJIOB OeprO, TaxX I KHAJTHIIL;

e O3MK-OBKAT  MaxcyjJoTjapu  unuiad  4YMKapuil  KOPXOHAJTapWHU
MOJICPHHU3AIU-UTAIITHPUIIT  Ba  MYBODHMKIAINITHPHUINAA  MaBXyd  axOopoT
MaHOanapuaaH (oii1agaHuIlr;

® MabIyMOTIap Oa3acWHU SPATHIL, ACOCHIUIApUHHM TaHJAll Ba yIapHH
HA30paT KWJIHUII KOMRemeHyuaiapuza 5ra 0y J031M.

MOJYJIHA TAITKWAJ DTHUII BA YTKA3HUII
BYHUNYA TABCUSJIAP
DaHHUHT YKYB pe:xanaru 0omka ¢paniaap Ouian
OOFJIMKJINTH BA Y3BHIJIUTH
«O3UK-OBKaT MAaxCyJOTJIapyu HWILIA0 YUKApUIIl Ba YHUHT HWHHOBAI[MOH
TexHoJoTuscu» (haHu KaiiTa Tail€prail Ba Majlaka OIIMPUILI HYyHAIMIIUHU «O3UK-
OBKAaT TEXHOJOTUSACH» MYTaxacCUCIUTU Oyiinya KapuTwiran «O3HK-OBKAT
xaBpcuznurn»,  «O3MK-OBKAT  CaHOATH  YMKUHAWIAPDK  Ba  MKKWIAMYHU
MaxcyJoTJIapu-AaH  pauudoHan ¢oinananum» Ba «O3MK-OBKAT CaHOATUAAru
MUHHUTEXHOJIOTUK KOHCTPYKUMsUIap» (aniaapu OuiaH Y3JIyKcu3 OOFIuK O0Yuo,
ymly daniapHu Y3namTupuinga Hazapuii acoc 0ynub xusmar Kuiaaud. « O3uK-
OBKAT MaxCyJoTJIapu cU(aTUHU HA30paT KWIMII Ba OOmIKapui» (HaHUHU TYIUK
y3nmamrTupuiga Ba aManui Basudanapau Oaxapumiga «TabiuMaa MyiabTUMEINA
TU3UMJIApM  Ba Maco(daBUil VYKUTUI METOIapn», «IJEKTPOH TEAAroruKa
acociapd Ba NEJArOTHUHT IMaxCUi, KacOmil axOopoT MalIOHWHU JIOMHXATaliny
xamaa «AManuid XOpWKHUN THJIHA YPTaHWUITHUHT UHTCHCHUB YCyJUIapu» (paHmapu
&pmam Oepanau.

DaHHUHT 0JIMH TABJIUMAATH YPHU
«O3WK-OBKAaT MaxCyJOTJIapyh HWIIIA0 YUKAPUIIT Ba YHUHT WHHOBAIMOH
TexHojorusacu» (aHu KaWTa Taiépriail Ba Majgaka OIupuIn HyHanumuHu « O3uK-
OBKAaT MAaxCyJoTJapu TEXHOJIOTHICH» MYyTaxacCHCIUMru Oyinya Maxcyc
dannapnan  gapc OepyBuM MpOQEecCOop-YKUTYBUWIAP YUYH MYXUM VPUHHH
srajuiaiian. Yoy ¢an oluid TabiauM Myaccacaiapuja THHTJIOBYM Ba IeJaroriap
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TOMOHHJIAaH YKYB-WIMHH WIUIAPUHUA OJUO OOpWINl Y4yH acOCWW Hazapwii Ba
aMajuii OuIuMIIapHu Oepaau.

Monya 0yiin4a coatjiap TAKCUMOTH

Coarnap

Coatnap
Maspy3a
Amanuit
Kyuma
MAIIFyJIOT
MycTakui
TaBJIUM

Kamu
n YAUTOPUS COATH

HVMymuii coat

N
N

1 |Kucnoranumuru pocTiaHraH Ba YyKMa TYLIUIIH
TYXTaTWITaHAHOP [IapOaTH Ba KOHIICHTPATH
OJIUIITHUHT KOPIIOpaTUB WHHOBAIMOH
TEXHOJIOTHSICH

[lapOaT KUCIOTATMIUTH, KYPYK MOJIIa MUKJIOPH, | 2 2 2
XUPAJIUK KYpPCaTKUUW, TAHHUHHUHT CH(AT TaxJ Ui
9TUII  YCYJNM, paHr  KypcaTKH4H, 4YyKma
MUKJIOPUHU aHUKJIAIl METOUKAJIapH.
TexXHONOTHK JKMUXO37TapHH LHUPKYISIIHOH FOBUII | 2 2 2
cucremanapu (CyTHu KaiiTa wuIUIam  Ba
KOHCEpBaJIalll KOPXOHAIApU/IA).

CUIl roBUII  KYpWIMAaCMHMHI  TEXHOJIOTHK| 2 2 2
napameTpiIapuHu XUCcoOJIall
2 |Hapnmu yH wnuia® duKapumiga WHHOBALMOH| 2 2 2
TEXHOJIOTHUS
YH TOpTHIIIArd KJIacCHK TEXHOJIOTUS Ba sHTH| 4 4 4
TYpPK TEXHOJOTHSJIApUHM Takkocnam. Kyuma
MAaIIFyJIoT

Jlaboparopuss MamFyJIOTH. YHHHHT CTaHAApT| 2 2 2
napaMeTpiapuHi  yiadall acocujaa  CTaHAapT
KypcaTkuusap O1jiaH TaKKOCJIaIl

3 | Veumuk Moinmapu  unuiad  yukapumgaru | 4 2 2 2
WHHOBAIIMOH TEXHOJIOTHsIIap

VeuMmk MOHMHY KaiiTa HIIUTAI[a HHHOBA-
ITMOH TEXHOJIOTHsIIap

VeuMITMK MOWMHM KaliTa MDAl MHHOBAIMOH 2 2 2
TEXHOJIOTUsIapu OVitnda mabopaTopus UIIH
Veumnmuk  Mmoiin  unuiab yuKapuin 3aBoauna| 4 4 4
Ky4Ma MalIryjaoT
4 |Coupr wnoiad  YUKAPUIIHWHT  WHHOBAIWOH | 2 2 2
TEXHOJIOTHSCH
[Ilapo6 wWHnuTad YUKAPUIIHUHT  3aMOBaHUM | 2 2 2
TEXHOJIOTHUSIIApU
CrnupTHUHT cudaT KYypcaTKUWIapUHU 2 2 2
AHMKJIAII
[[TapobmapHu OpraHOJICTITUK CHHAIII 2 2
(merycrarus)
Kamu 36| 32 12| 12 8 4




HA3APUI MAIIFYJOTJAP MABMYHHU

1-maB3y. Kuciora MuUKI0pH poOCTJIaHraH, YYKMa TYIIMAHINUTaH aHOP
map0aTu Ba KOHUEHTPATH HILIA0 YHKAPMINHUHI KOPHNOPATHB MWHHOBAIMOH
TEXHOJIOTUSICH.

AHop map0OaTd Ba KOHIICHTPATH HILIA0 YWUKApHUIIAa KaTOp MyaMMoJjap
MaBxXyll. bupuHumman, kucmoTamwiuru OanaH] OYJIraH HOPAOH aHOp KailTa
WIUIAHTaHJa TEeKTHHa3a Ba ammiaza (epMeHT MpemnapaTiapu y3 cyocTtpaTura
Hucbaran (aon 0yna onmanan. PaoTMKHU TABMHUHIIAII YIyH MyXUTHU MOCTAI —
SbHU OPTUKYA KUCJIOTAHW aXpaTHUO oymil Kepak. KKMHYMIaH, aHOPHHUHT TYCTH
Ba mapaacuaa 25-30%-raya TaHHUH OViIMO, y mapOaT Ba KOHIIGHTpAT TabMHUHU
TaxupJATHPAIM, MapOaT €KU KOHIICHTPAT CaKJaHTaH/Ja WIIUII OCTHUTa 4YyKMma
TyIIaJ i, MaXCyJOTHUHT PAHTH JKUTappaHrTa ainananu. TaHHUHU aXpaTuO OJIUII
¢xku mapuanam kepak. YmOy ukku Bazuda TKTU omumnapu TomMoHUJaH amanra
OLLIMPUJITaH, HATUXKAJa Talk€p MaxXCyJIOTHUHT KYpCAaTKAYJIAPH SIXIIHIAHTaH.

2-MaB3y. TexXHOI0TUK KUXO03JAPHU HUPKYJISIIUOH IOBUII CHCTEMAJIapH
(CyTHH KaliTa HIILJIAII Ba KOHCEPBAJIAII KOPXOHAJIAPUAA).

MeBa Ba ca03aBOTAAH KilTa MIIAHTaH O3MK-OBKAT MaxCyJOTJapu WUUIA0
YUKApUIILIa TePMETUK OepK TU3UMIIApJIaH KEHT Kyjlam/a goigananuiaan. Y 1apHu
MablyM OHp JaBpja IOBUO, O3MK-OBKT KOJJIUKJIAPUHHM KETKA3UII Y4yH EMHUK
TU3UM/IA TYpJIU FOBUIIl BOCUTAJIapU/IaH (poiinanaHnusiaim.

3-maB3y. HaBiau yH nmiaé ynkapumjia MHHOBAIMOH TEXHOJIOTHS.

Hapnu yH ToOpTHIla TUAPOTEPMHUK HIUIOB OEpHIN JOHHHM Maijasaiira
Taiépiaimga acocuil kapaéH XucoOJiaHuO, HAMJIOBYM YCKyHaJlapHUHT Oapobap
TaKCUMJIAHWIIIMHUHT ~ WHHOBAIMOHH  TEXHOJIOTHS ~ acocuja  OOIIKapHIlra
KapaTUJITaH.

Maiinanam. HaBnu yH TopTuia Maiimanamra capduiaHaguraH HEpPrus
ymymuil sHeprusHuHT 40%1aH OPTUFUHM TAIIKUI 3THO, OyTYHTH KyHAa dHEPrus
Ba MeTal capUHU KaMaWTHUPHUII MaKcaauja Mapka3gaH Kouma Kyd TabCUpHJIA
Maii/1aJIOBUM YCKYHaJIapHU TAJIKUK STUIITA KapaTUIITaH.

4-map3y. Yceumiauk Moiiapu Mimuia$ uMKAPHIN Ba KaiiTa MILIAII
HHHOBAIMOH TEXHOJIOTHAJIAPH.

4.1. YeumiIuk MoilJ1apu HIILI1a0 YUKAPUIILIATH HMHHOBAIMIOH
TEXHOJIOTHUSLJIAP.

HoanbanaBuii Mo XOM  am€napHd KOMIUIEKC KaWTa  MIJIaIl
TEXHOJIOTUCUHY TaKOMWUIALITHPHUINTA WYHAITUPUITAH TAAKUKOTIAp EPUTHIITaH.
VeuMIHK MoiapiHN KapOOHAT aHTHAPUIM OMIAH SKCTPAKLHSIAII KapaéHUHH
TaJIKUK STHILL.

4.2. Y cnMauKk MOMMHM KaiiTa MIIANIa HHHOBALMOH TEXHOJIOTHsIAD

Veummuk  Moiimapuan QUMK ycynga paduHALMSAIAI Ba (epMEHTIap
OwiaHUIIIOB Oepuinra OWJ TAaAKUKOT HATWKaIapu Oepuiaim. Ernapau
MOAU(PUKANMSUTAITHAHT ~ WCTUKOOIM ~ TEXHOJOTHSUIApU  XaMmJla  MOWJIH
YUKUHAWIAPHA MyKaMMaJl KalTa UIIan TEXHOJOTHSIIapH.



5-map3y. CnupT MILIA0 YMKAPUIIHUHT HHHOBAIMOH TEXHOJIOTHUSICH.

Cnupt unuiad yukapuin TexHoJoruscuaa BataHuMus Ba 4eT 371 oauMIIapu
TOMOHHMJIAH  JSpUIIWITaH  IOTKJAp acocHjla WHHOBAllMOH  SHTWJIMKJIAPHU
KUPUTUITUIIH

6-map3y. [llapo0 umIad YMKAPUIIHUHT 3aMOHABUI1 TEXHOJIOTHAJIAPH.

[Ilapo6 unuad yuKapuil TeXHoJorusacuaa BaTtaHuMH3 Ba 4eT 3J1 oJuMiIapu
TOMOHUJIAH SPUILMITAH I0TKJIAP aCOCH]Ia UHHOBAIIMOH SIHTMJIMKJIAPHU KUPUTHIIHUILIH.

AMAJIMA MAIIFYJIOTJIAP MA3SMYHHU

1-amanmii mawryJaor. llapbar kucaoTanwiuru, KypykK MOjaa MHUKIOPH,
XUPAJIUK KYpPCATKU4H, TAHHUHHUHT CU(aT TaXJIWI ATHI YCYJIU, PaHT KYypCaTKU4H,
YYyKMa MUKJIOPUHU aHHUKJAI METOAUKAIIAPH.

2-amanuii  mamryygor. CyTHH KailiTa wunulamm Ba  KOHCEpBaJall

KOpXOHalapuaaru TEXHOJIOTUK KUXO03JIapHU HUPKYJISIIUOH FOBUIII
CUCTEMalapuJard OBUILI BOCUTalapu, XKapa€H MapaMeTpiIapHU XucoOJall
yCyJUIapH.

3-amanuii Mawryaor. Kyuma mamryiaor. VYH TOpTUIAArd KIAcCHK
TEXHOJIOTHS Ba SIHTY TYPK TEXHOJIOTUSJIAPUHHA TaKKOCIIALLL

3.1.YckyHanapHu uWOuianl OPUHLUIUIAPM Ba KOHCTPYKTUB (papKJIapuHU
XMCOOOT Tap3/1a KEATHUPALIH.

3.2.  Knaccuk TEXHOJOTMs acoCHAA JOMMXAJAUITHUPUITaH KOPXOHAHHWHT
MaiJIOHUM Ba YHU MIUIA0 YMKAPUILJATH KyJIalJMKIapu SHTU TYp TETHPMOHJIApH
OWJIaH TaKKOCJIaHUO YpraHWIa/Iu.

4- amanmii MamryaoT. Kjuma Maimrynot. Y cuMIMK MOWMHEY THIPOTEHIAII
KypUWIMaJlapuHU amasja ypraHulll.

TyiiuaTHpuIn ycynu OuniaH EFjlapHU THAPOTEHJAIIHM KypUIMallapuHU
amanuit ypramum. FErmapEu nepesTepuduKanMsAgaml KapaéHMHH OOCKMUMA-
0ockuu Ky3atuil. Kyuma gapc Hatnxanapu 0yiinua XMcoOOT MAKIIJTAHTUPHILL

5- amajamii MamFyJa0T. CoupTHUHT cu(aT KypcaTKUWIAPUHU aHUKJIAL.

Tait€p maxcynot — cniupTHU cudaT KypcaTKuwiapy aHUKJIaHA K.

CHUpTHUHT  TO3aJUTMHM  AHUKJIAIl  CHHOBJIAPU  CIUPT  WYUAAru
apajalllMaHUHT MUKJIOpPMHM Ba cU(aTUHU aHUKIaMaiau, ¢Gakat yJIapHUHT
OOPJIMTMHM TACAUKIAMIN XOJIO0C, SbHU COUPTHUHT U(IOCIAHTAHIUK Japa’KacuHU
KypcaTaau.

6- amanmii mamryaot. [llapoGnapau opranoienTuk cuHail. Jlerycrammus.

[MapoOuu Tatn® KypuO cuaTUHU aHUKIAIl YCYJIWHU Ypranuin Oyitnda
MabJIyMOTIAp YpraHuiaan, KYHUKMaxOoCuil KUIUHAIH.

MaxcynoTnapHu ce3ulll opraHiapu €paamuia TEKIIUPUII OPraHOJIEITUK
aHanu3 neiimnanau. Kuckaua sca acocaH TabMUHM aHUKJAIIra KapaTWUIraH
Oynrannuru y4yyH jgerycrainusa Ae0 artanagu. Jerycranuss MOXHUSTH BUHOHH
Ce3ru ab30JapuUMHU3, acOCaH, Ma3aCMHU TaTHO KYpHUII. XHUIJAll Ba KYpHII
OpKaJIM CHHAII OMJIaH Ce3UII (XUC ATHUI) JaH uOopart.
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YKuTHII MeToa1apH

VKUTHITHN KYHNIATH yCyIUTApUHH PeXaja TYTHITaH:

— MHUHHU-Mabpy3ajap Ba cyxOamiap (TaIKUKOTHU MysKaccamiIallTUPHIILL,
Yypranuura KU3UKUIIHA Ky4alTHPUII);

— MUJAKTHK Ba pOJUIM YiuHmap, 0axc MyHo3apanap (Koujamapra puos
KWIMIIHA YPraHWlll, XaMKOPJIWKHUA TAabMUHJIAINI, JIOTUK XyJ0Ca KWJIWIIHU
HIaKJUTAHTHPUIN);

— JHWCKyccHsl Ba nucnymiap (oparMeHT Ba JAIWUIAPHUA aHUKJIAII, KYJIOK
COJIMII Ba COJIMIITUPUILIHU MAKIUTAHTUPHUIL);

— TPEHUHT JIeMeHTIapy (MO3UTHB MyHOCA0ATHY MAK/VIAHTHPHIII).

BAXOJIALII ME30OHU
Moaynbs OViinya TabiuM HaTWXKajJapu aCCeCMEHT ycyiujaa OaxojaHajH.
AccecMeHT caBOJM Y3 uunra 3 Ta KOMIIOHEHTHU KaMmpab onaau. Kyiuna xap oup
KOMITOHEHT YUyH 0axoJiaill Me30HJIapH KeJITUPUIITaH.

Ne baxosaaw rypaapu Maxkcumadn 0as banaap
1 Keiic ronmmpukiapu 1.2 6ann
2 Mycraun ui 2.5 0.5 6amn

TOMIIUPUKJIAPU
3 AMaJIiil TONIUPUKIAP 0.8 6ann

“O3MK-OBKAaT MaxCyJoTJapu HIIad YUKApUII Ba YHUHI HMHHOBAIMOH
TEXHOJIOTUSICH MOJYJIA YUYH KaMmu 2,5 01 axXpaTuiiaa.
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II. MOJYJTHA YKUTHUIIJA ®OUJATTAHUIAJIUTAH
UHTEP®AOJI TABJIUM METO/JIAPA

“Keiic MeToau” HU amMaJjira OIIMPHUILl OOCKUYTIapU

40011 Da0UAT HAKIU
00CKHWIapu BAa Ma3MYHH
1-6ockmu: Keiic Ba yHUHT SKKa TapTUO/1aru ayIuo-BU3yall HIIL;
axO00pOoT TabMUHOTH OWIaH Keic OuaaH TaHUIIUII(MATHIIM, ayJIu0 EKU
TaHULITUPUIILL Meua MIaKiaa);

AN

v’ axGOpOTHH YMYMJIAIITHPHIIL,

v’ ax6opoT TaxJIMIu;

v\ MyaMMOJIapHH aHUKJIAIII
2-00CcKHY: Keiicuu | v/ uHanBHIyal Ba Typyx/ia HIILIALL,
aHUKJTAIITAPHIN ~ Ba  YKyB | v\ MyamMMomapHU m013apOiMK HepapXUsCHHH
TONILMPUFHU OeNruanl aHUKJIAI;

aCcOCHI MyaMMOJIM Ba3USITHH O€JTHIIaIl
WHJIMBUAYAJl Ba TypyXJa UIIall;
MyaMMOHHU  TaxXJIWJI  OTHII MYKOOWJI €4uM HYIINIapUHU UITa0 YUKHIIL
OpKaJld YKYB TONIIHUPUFUHUHT xap OWp EYUMHUHI MMKOHMSTIApPU Ba
€UYMMHMHU W3Jall, Xajl JTHUII TYCHUKJIAPHU TaXJIWJI KAJINILL,

UYIutapuHy Uiuiad YMKUII MYKOOUJT e4UMJIapHU TaHJIaIl

4-oockmu: Keiic eunmunH SKKa Ba rypyxJa WIILIAII;

€YMMHMHU 1IAKJUIAHTUPUIL Ba MYKOOWJI BapUaHTIapHU aMalja KyJJlall
acocall, TaKIuMOT. VIMKOHHMSATIAPUHU acOCall;
VDKOJIMW-JIONNXA TAaKJIUMOTHUHH TauEpIalll;
AKYHHUM XyJoca Ba Ba3uAT CUYMMUHUHT
aMaJIMM aCNEeKTIIAPUHU EPUTHUIL

3-0ockuu: Keiicmaru acocuit

AN N

AN AN

AN

Keiic. MoOun kypuiama ydyyH AHAPOUJ OMNpPEALMOH TU3UMUHUHT 5.0
(API Level: 21) BepcUscH Y4yH wiaoBa wnuiad umkuwian. CH3HUHT
TeneOHUHIM3Aarn AHIPOU I omnpearon TH3UMUHUHT Bepcuscu 4.3 (AP Level:
18). Mobun wumoBanu TenedoOHUWHTH3ra YpHATHO WITa  TYNIUPMOKYHU
OYNTaHWHTH3/1a XaTOJUK KeMUO YUKIU. SI'HHU WIOBA UIILIAMAJIH.

 Keficmarn mMyaMMOHI KelITHPHO UHIKApTaH acocuil cabGabmapHII
OenrnmaHT( IHANBILTY ATl Ba KITIHK TYPYXIa ).

* MoOmn mnoBaHN IImMra TYIIIPIO VIyH OaKkapIiaJariHa MIIap
KeTMa-KeTIITITHI OeNTIITaHT (OKY (PTIIIKIAPTaTT T ).
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I11. HABAPUH MATEPUAJLJIAP
1-maB3y: Kuciaoraauru pocTiaHaauran Ba YyKMa X0CHJ1 Oy IUIIH 0JI1H
OJIMHAIMTAH aHOP AP0AaTH Ba KOHIEHTPATH OJTUIIHMHI KOPNOPATHB
WHHOBALMOH TEXHOJIOTHSACH

Pexa:

1. AHOp mapOaTH OJIMII XOM aIIECU XAKUAA.

2. AHOp mapOaT OJIMIIJIATH MyaMMOoJIap.

3. apOat TapkuOugary TaHHUH XaKua.

4. llap6at TapkuOHUIaru OpraHuK KUcaoTazap XaKkuaa

5. AHOp MeBacCUHMHTI MK (OOaXII XyCyCUsATIaApU

6. lecopOuus ycynuaa mapoat TapkuOuaru OpraHiuK KUCIOTaHU aKpaTHIL

7. decopOuus ycynuaa mapoat TapkuOuaaru TaHHUHHY JE€COPOLMS KU

8. AHop mapOatu umad yukapumau Wrtanus “Bertuzzi” gupMacHHUHT JIMHUACH
XaKuaa

9. AHOp MmapOAaTUHUHT XMPAIHUK KYPCATKUIMHU POCTIAIll

10. AHop mapOaTUHUHT KUCIOTAIMIUTUHUA POCTIIALI.

11. AHOp paHTHHM yiI9am

12. Anop map0atu nnuiad YMKapuIl JUHUSACUTA KUPUTUIITAH SIHI Y sKapaéHiap.

Tassnu ubopanap: Hunosayus, Kuciomaiuiuxk, KOHYeHmpam, npecciai,
uncnexkyus, wapoamuu pepmenmaaut, wapoamuu wagghograw, ceoumenmayusi,
Ooexonmayus, Ooegexayus, urbmiaws, aocopoyus, MaHHUH, AHUOH AIMAUUHULL
cmonacu, wapbam paumeu, Xupaiuk Kypcamkuuu, pezceHepayus, Oyeramui,
NeKMUHA3a, amMuia3a, AHmoyuaH, OUI084U Mo00a, NUSMeHm.

1. V36ekucron immura 15 mam m-gaH OpTMK MeBa Ba ca03aBOTIap
STHILTUPUII UMKOHUTHTA dTa. X03upru kyHaa 1 man 700 mune m GOFAOPUUIUK
Ba Y3YMUWIMK MaxcyJoTjiapu Xamja 5 man m cab3aBOT-TIOJIU3 MaxcyjloTiaapu Ba
KapTOIlIKa KalkTa MIUIaHMOK/A.

MabinyMkH, ogamM OBKaTJIaHMIIMIA MeBa apOatriapu, XymJagaH, aHOP
mapOaTy anoxXyjla axaMuaTra sra. X03Upru KyHJa aHOp MEBACH acOCaH, Maxcyc
3aBojiIap/ia mapOaT Ba KOHLEHTPAT X0JaTH/1a MIU1ad YMKapUIMOK/IA.

Mamnakatumu3 ayHE Oo30opujaru aHop ImapOatura OyiaraH IOKOpHU
tanabnan Qoiiganannd, BadOTa KENTUPAJAUTaH MYyXHM OWp WMKOHHST Taimao
OYAranHiauru 3apypusTra aiianiam.

2. AHOp mrap6aTu uWNUIA0 YMKAPUIN KyHUJard TEXHOJIOTHK KapaEHiap
KeTMa-KeTJIUTH/1a amasra OILIUPUIIA]TH. AHOp MeBacu FOBUJIAIN,
WHCIICKUIUSUIAaHAAW, aHOp JIOHACH NYCTJIOK Ba IONKA MapJajaH aXpaTuiiaiy,
npeccianany, ¢epMmeHTap EpaamMuia  THUHAMPWIAAHW,  €JIMMIIAaHAId  Ba
bunabTpIaHaIN.

By TeXHOJOTUSIHUHT TapKUOWid >kapa€Hiapu SKCHEPUMEHTA TaJKUKOTIIAp
OWwJiaH TEKIIMPWIraH Ba YHUHI TEXHUK ad3ajulMrura XamJa WKTUCOAMM
caMapaJopJIMTUTaulIOHWINA TACIUK OJIMHIaH.

Xoprxuii Ba Maxa/umi anabuét maHOanapu, MaTeHT MabIyMOTJIapH aHOP
MEBACHMHU KaWTa MIUIAIIHY TAaKOMWUIAIITUPUII XKapa€HJIapyu WYHAIWIIUIA KaTop
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MyaMMoOJIap MaBXyJUIMTHJIaH Jajionar OepMoKaa. byHJaH Tamkapu, YMKUTCH3
KalTa MILIANl TEXHOJIOTHSACUIA JIOMp aMallard TEXHOJOTHMK TaBCUsIAp AaHOP
MeBacuJaH IIapOar uIUad 4YMKapull >Kapa€HWHU paluoHal TalIKWI ATHII
UMKOHUSTUHU OepMaiu.

IOxopuma Kaiin STWIraH MabiIyMOTJIap acoCHAa AHOPHU KalTa MIUIAIl
KapaCHJIAPUHUHT TAIKUKOT MakKcaau - jKapa€HJIapHW TYFpPU TalIKWAJ STULI Ba
MHTCHCHUBJIALITUPUII XamJla YJIApHUHT MakOyJl I[IAapOWTIAPUHM aHUKJAll Ba
palyoHan TEXHOJOTHK JMHUSHUA TallKWiI J3Thm 3THO Oenrmnanau. Hatmxkana
CTaHJApT pErjaMeHTH MapameTpiapura amal KWITaH XOJja aHop MapOaTH
onumiga cudar KypcaTKUYJIapUHU OIIUpPHINTa Ba cap@iiapHH KamMaTHpHINTra
SPUILUJITAH.

AHOp Me3racMHUHT OupiaMyu (epMEHTIANl MapaMeTpiiapyd aHUKJIAHTaH;
aHop mmapOatu (epMeHTNIAll NapaMmeTpiapd YpHATWITaH; aHUOHAJIMAIIWHYBYU
cMoOJjlara OpraHMK KHUCIOTAJAPHUHI Ba TAHHUHHUHI aJCOpOLUSUIAHUII MaKOyI
napaMeTpiiapy aHUKJIAHTaH; [mapOaTHU cakjaml >kapa€HHWJa paHr Ba XHUPAJIUK
KypcaTkuujgapyu OapKapopiWrd TabMUHJIAHTAH; AHUOHUTHU  J1eCOpOIMsuIam
XKapa€HU HaTWXKacuaa axpaTHO OJMHIaH JIMMOH KHUCJIOTa Ba TaHHUH XucoOuUra
KylIuM4a UKTUCOIUN caMapa OJIMHTaH.

AHop mapOaTMHU KailTa MIUIaml >kapaéHiapu Ba Oyfnatum Hynu OuiaH
KOHIIEHTpAT OJIMII XKapaéHuaa aHOp MEBacu OOBEKT XUCOOIaHA/IH.

TeXHOJOTUSHUHT SIHTUJIUTH aHOp IIapOaTH KUCIOTAIWJIMTMHU POCTIIAIl Ba
TAaHHUHHU WYKOTHIII XaMJila MaBXyJ ammnapamiapaa YpHATWITaH pexumaa
»Kapa€HJIapHU KypUIMaBUH IIAKIUIAHTUPUII XUCOOIaHATH.

AHOpHM KailTa unuiam OWp HeuTa TEXHOJOTWK >Kapa€Hiap TUHIUPUIIHU
TabMUHJIAII YYyH MapOaT Ba KOHLIEHTPAT cu(aThra TabCup KWIyBUYM (pepMeHTIIall
Kapa€Hdra Tal€praml acoCui Ba JMMHUTIAHTAH OMWUIAPHU Y3 WYUra OJIaJu.
AHOpHUHT Oup HeuTa HaBnapu ¢epMeHT (AOUTUTUTaOU3HUHT MHUCOJIMMH3/IA
NEeKTUHA3a Ba aMuIiazara cajOuil TabCup KWIyBUM KYI OpraHu KUCJIOTaliap MaBXy/l.
ApuM Tali€p MaxCyJOTHH WCCUKIUK OWIaH WIUIOB Oepuil mapOar MyXuM
KOMIIOHEHTJIApU HATUB CTPYKTYpPacMHMHI Oy3uiumura onaud kemagu. by
KypcaTKU4iap paHr — aHTOLMAHJIAp, mapoar GapKapopJUru — OLUIOBYM MOJianap,
BUTaMHUHJIAp Ba KaHpiapaup. [lyHnail kymKoMmoHeHTIM MyxuTiapaa (hepmeHtiap
KaTaJIMTUK XOJIATUHU TAJKUK KWIALI Ba MOJIEN CUCTEMAaCUHH SPATHILI YCUMIIMK XOM
amécuHu (pepMeHT OMaH MIUIOB Oepullia MacT camapaJopAUTHHUHT cababIapruHu
xamza pepMeHTIIall JKapa€HIapu caMapaoOpiIUTruHU OIMIMPHUIIHUHT MyMKUH OYIIraH
HynnapuHu n30x,1a0 Oepaau.

3.MlHHOBAIIMOH TEXHOJOTHSI Ky Iaru SSHIMJIMKIApHUA KaMpal oJiaju:

- aHoOp wap0OaTh TUTpPJAHTaH Ba (aosi KUCIOTAJWIMIMHA MOHAIMAIIWHULIL
Wynu OwnaH pocTiaml OpKaiu ImapOatHu ¢GepMEHTall Ba KHUCIOTATWIUTHHU
MeBEPIAIITHPHIL, TAHHUHHU MOHAJIMAIIMHUII yCyauaa 6aptapad 3Ty,

- Y30K CakJall JaBOMHJAa I1apOaT Ba KOHILIEHTPAT PAHTH OapKapOpIUTHHU
TabMHUHJIAIITA TYCUK OVIyBYM KOMIOHEHTIapHHU OapTapad 3TyBuM aacopOuus
XKapa€HUHU aHOP mapOaTH OJUII TEXHOJIOTHICUTa KUPUTHIL;

- TEXHOJIOTUATAa AHMOHAJIMAIIMHUII aJacopOuMs >Kapa€HUHH KUPUTHIL
XHcoOHura aHop 1mapoaT XUpaNUK KYpCAaTKUIMHA KaMalTUPHILTa SPUIIULI,
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- OpraHuK KHUCJOTajJap Ba TAaHHWUHHU MEBEPIAMTUPUIIL, (EepMEHTIAII
*apaCHUHU MakOyJl MIAK/UTAHTUPUII OpKaidu cudaTid aHop MmapOoaTv OJIMII
TEXHOJIOTUSICH Ba YJIAPHUHT XMCOO MEUOJAUKACH.

- Hazapuil pekaja SPUIIUITAH HATIKAJAPHUHT aMalMéTha KYIUIaHUIUIIHN
OyiiMya paHry, KUCIOTAIWIMIKA Ba TabMHU OYyMMYa IOKOpHU KypcaTKuhujapra sra
Oynran aHop mapoaTH OJUII UMKOHUHY OepaJiiraH TEXHOJOTHUK CXeMa.

AHOpHH KaliTa MIIIall TEXHOJIOTHK cxemacu «Supremeservis» MUX na
amMajra OIMUPHUIN Yy4yH uWnuiad uymkwiran xamuaa xosupru kyHma «GREEN
WORLD» Ba «ArpoMup» KOpXOHaJapuaa HIUIA0 YHKApHINTra KYJaml
*)apa€Hiapy o0 OOpPUIMOK/IA.

Kaiita unuram >kapa€HUHUHT 00BEKTH cUdaThIa aHOP MEBACHHHUHT KEIHO
YUKHIIY, TaBcU(H Ba PU3NK-KUMEBHI XOCcamapy ypraHujTaH.

O[D2-10IT Ba IRA-958 wMapkanum aHHOHAJIMAIIMHYBYM  CMOJIaap
doiinananunaTal XamJa yJapHU HIINYM THAPOKCUII XOJIaTUra YTKA3WI KapaCHH
0aén stunrad. byHnaH Ttamkapu, aHop mapOaTWHU (EepMEHTIAll Ba eJIMMIIAII
)apaCHUIa UIIATHUIaIMral aMuia3a, eKTUHA3a, SIIMMIIOBYU MOJIJIajap: KeJIaTuH
SIHA, 6entonut SIHABa Gaiikucosib-30 TapHUHT TEXHUK TaBCU(DU KEATHUPUIITAH.

AHOp mIap6aT KypykK Mojajnacu pedpakTOMETpUK YCyJjga aHHUKIaHaJIH.
AHOp IIApGaTHHHHT yMyMHH THTpIaHraH xuciotamwiurd 0,1  moas/om’
kouneHrparusin NaOH Ounan anukiangn Ba mapbatr pHu Mettler Toledo
mapkamu pH-metpaa anukmangu. [lapOatmarn Tanama muxkaopu 1%-mm FeCls
sput™Macu Epaamuaa cudat TaxJIWIM OPKATU aHUKJTaHATH.

[lekTMH MHMKIOpW ATWJI CHUPTH OWJIAaH Kpaxmaa 3ca Hoajam OpKajiu
aHWKJTaHATH.

4.AHOp mapOaTu xupanuk KypcarkuuutypOouammerp — 2100 P mapkanm
npubopaa anuknananu. llap6ar panru cnekrpodoromerpuk yeyiaga 4 = 430 Ba
520 xm TYNKUH y3yHIUTHAA YI9aHAIH.

JIuMOH KHCIIOTa Ba TAHHUHHUHT KUMEBUN TaBCUGU TAIKUK ITUJITAH, aHOP
map0aTd  OJMIN  TEXHOJOTWACHIA  JIMMOH  KHCJIOTa Ba  TAaHHUHHHUHT
aJcOpOIMsUTaHUIIN OYirya SKCTIEpUMEHTAN MXKOOUH HaTHKaJlapra SpUIIIIITaH.

AHOp MEBAaCHMHHUHT KYI HaBJapu HOPJOH MeBaap CHHpUTA KHPAJIH.
V36ekucronna CTUIITUPUIAAUTAH aHOPHHUHT Kucjaota mMukmopu 1,0-2,9% raua,
acocaH, OpraHvK KucioTagapHuAr 95-97%-u TMMOH KUCIIOTacHIaH uoopar.

JluMoH KucnoTacu KUMEBUM TabuaTura Kypa — y4-acoCiIM OKCHKHCIOTa
(okcu - 2 - mpomnad - 1, 2, 3 —y4y-kapOOH KUCI0Ta). YHUHT KUMEBUN PopMynacu -
CeHgO; - H,0, monekyisap orupiauru 210,08 e/mons. CyBau spurmanapaa 1 Mojb
CYB cakjiaraH pOMOWK TMpH3Ma MIAKIHAa KpUCTAIaHaau. | MONb CyB cakjaraH
JIMMOH  KHcJIoTacd (commmrupMa ofmprmura 1,54) 70-75°Cma  cyrokmanamw,
1000C213 TYJUK KPUCTAJI CYBHHU UYKOTaIH.

AHop mapOatuma Typiau dolgand MoAjalap MaBXKyd. YTJIEBOMJIAP,
TJII0KO3a Ba (PYKTO3a, JIMMOHKUCIOTAaCH, MAaKpO- M MHKpPOdJIEMEHTIIap,
BUTAMHHJIAP, PAHT OEpyBUM aHTOIMAHJIAP, KyMIIaJIaH, [UAHUINH, NeIbOUHUATIH
Ba TeOHWAWH. KuCIOTamumK mapOaTHHHT MyXUM KYpPCaTKUYW XHCOOJIaHAIH.
Monexymsap Maccacu 192 olmomw6ynran cyscms mmmon kuciotack 153°Cra
CYIOKJIaHaJIU XaM/[ia JKy/1a TUTPOCKOIMK XUCOOIaHa Iu.
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JIMMOH KHUCTIOTaCHHUHT CTPYKTYpaBHil popmysacu

Hy C — COOH

HOC — COOH

H, C—— COOH

JIMMOH KHCJIOTacH KyNacoCid KHCIOTAIAPHUHT XOCCAJIApu CHHIApU
TOMWIAAW. Y KyO COHJIM Ty3JIApDHU XOCWJI KWIaAu: MOHOKAaJIbIIUWIN
CaHy(C¢Hs07),, mukampmmiima CaH(CgHsO;) - 3H,O  Bayu-kambiuiim
Caz(CgHs07), - 4H,0. Vu-kampriuitmm Caz(CeHsO7), - 4H,O (yu-xambruiim
LUTPAT)AJIOXUa TEXHOJOTHK KHU3UKHUII HAaMOEH KWJIaau, KAlHOK CyBJa EMOH
spuiiau.Kanpumii nuTpaTtHUHr Oy XOccacw 3pUTMaliap/iaH JUMOH KHCIOTaCUHU
axpaTu6 onumiaa GhonaagaHuIaIu.

Canoatna KadTa uIUIAIl KOpPXOHAJapura HapXy ap30HJIHMrd Tydaiiu
HOPJIOH aHOp MeBalapu KENTUPWIAIU(YMYMUH KHUCIOTATWIUK MHUKIopu 2,0-
2,9%). Hopaon aHop MeBajlapuiaH OJIMHTaH InapOaT TapkuOuaa JIMMOH KHUCJIOTa
MUKJIOpPU MEBEPUJIAH IOKOPMIINTH cabaliM, TEXHOJIOTUK KapaHaap/a, sKyMilaiaH,
madpdodaanTupuil Kapa€HUIa KUWWHYWIMKIAp TYyFaupaad. AHoOp 1mapOaTu
TapkuOugaru Kpaxmaia Ba nekTuH maddodaantupuin xapaéHuga GepMeHTaTUB
napyajgaHu uynu Ownan Oaptapad sTwiaau, CyHrpa mapOaT KOHIICHTpAIUsCH
Oyfnatuin Wynu ownan 65+2% rava etkaswianu. by kapaénaa ¢oiigananaguran
bepMmeHTOpenaparaapu yMyMHU KUCIOTATMIMKHUHT MAacT KypcaTKU4Yjgapuaa €Ku
¢daon kucnotanMkHUHT pH~4,0-4,6 KuitmaTiapuaa ¢paos HuUIaiau.

bomika wmeBanapnan Qapkiau yiapok, aHop TapkuOujaa Kym MHUKIOpAa
OIIJTOBYM MOIa - TaHHUH, Imapbdatu tapkuouaa 0,1-0,2%, mycTioru xamaa H9Ku
fonka napaanapuaa 15-30% rada maBxkyn. AMangard TEXHOJOTHsIA OupiiaMyu
XOM 1apOaT oOJuIl >KapaéHUJa aHOp MYCTJIIOFM Ba WYKU OMKAa TMaplacujaH
OIIJIOBYM MOJIJAIAPHUHT IapOartra YTUIIMHUA OapTapad >TaauraH TEXHOJIOTHS
MaBXyl oSMac. By osca mapbar Ba KOHLEHTpaT HIUIad YMKapuuiia KaTop
MyaMMOJIapHU 03ara KeJlTupaau. bupuHunmaaH, TaHHWH IapOaTra Taxup TabM-
Maza Oepaau. MkkuHuUMIaH, y30K MyJAaT cakjaml >kapaéHuaa mapOar €xku
KOHLIEHTpAT TapKUOHWIard TaHHWH Ba YHUHT XOCHJIAJNapW ¥y3apo MOJIMMEpJIaHuoO,
IOKOPY MOJICKYJISIp OpTraHUK OWpUKMaap XOCWJI KWIuMO Mmap0dar Xupaiuk
KYpPCaTKUYMHU OLIMIINIa Xamjaa OYHHUHI HaTH)KAaculla aHTOLMAHJIApHU TYCUO
Kys1u, wap0at paHru KurappaHr Tycra Kupuo kKoiaau. byHaan Tamkapu, TaHHUH
KUCIIOTATMIIMK KYPCAaTKMUYUHUA MEbEPAAH OPTUK KMJIMO XHUC KWIIMILTA OJUO Keaiu.

Nina® ynkapui sxkapa€Huiard Ky3aTyBiap apOaTHU UKKUA OMJIaH KYIPOK
Cakjaml JaBOMHJA XUPAIMK KYpPCaTKUYM TAHHHUHHUHT TOJUMEPJIaHUIIIHA
xucooura omud KEeTUIIUHU KypcaTau. by JkKapaéHHUHT MOXMSTH IIyHAaH
nOOpaTKW, TAHHWUH MOHOMEpPU OOCKHYIMA-OOCKHY TOJMMEPJIaHUIIN HATHKACHIA
nactnabku xonatunan 20-30 maprta karTasamml® XUPATUKHA XOCHI KWIUIIN
OwiaH n3oxjaHaau. by xapa€HHUHI [aBOM O3THUIIM HATHXKAacHAAa YyKMa IaiJ0
oym6 Oopamu. Jlyné wmukécuma wunuiad yukapuwiaérran Oapya miapbaTt Ba
KOHILIEHTpaTJIapa I0KOpUAa Kai 3TUITaH KaTop MyaMMoJiap MaBxkKy/I.
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AHop mapbaTM Ba KOHIEHTPATH paHT Ba XHUPAIUK KYpCcaTKU4YUTa
TaHHUHHUHT  CcajOMil  TabCUPUHU  HKCIPEUMEHTAlI-TaXpuba  HaTHXKacuaa
TEKIIUPAUK Ba aHUKIAAUK. VIKKM oljaH OpPTHK cakjaHTraH mapOarjaH HamyHa
OJIMHUO, (GUIBTpIIALL YCYJIU/A CYIOK IIapOaT KUCMU XaM/la YyKMa KUCMHU aXpaTuo
omuuau. Yykma KypuTwinO, OMp Xuil maccaiu xoJjiatrada Manpananau. CyHrpa
KYKyH JUCTWIJIAaHTaH CyBJa OSpUTWIAA (IOMIIOK CYB HIUIATHII MYMKHH).
Tannunra cudar TaxJUI peakuuscu VYTKa3WiAu. Taxjui MOXMUSATH UIyHJaH
ubopaTky, TaHHUH  Tapkubmm  sputmara  (aHop  mapdbatv)  TEMHUp
xnopuaHuHT(FeCl3)1%-1mm sputmacunan 3-4 ToM4n TOMU3MIICA, IapOaT paHTH 0Y-
SAMIWIIAH TYK-SIIMI 4Yerapacuaa padrra Oysutagu. Panr mHTeHcHBIMrura xapad
TaHHWH MUKJOPUHU aHUKJIAII ’KaBaJIM UILIA0 YHKUJITaH.

buzHuHTr Taxkpubamuszga WKOOUN HATHXKA OJIMHTaH. TaHHUH MUKIOPUHU
MyXOKaMa KWJIUII YYyH S3pUTMaJard CyB MHKIOPUM HKKM MapTa OLIMPHUIITaH,
TaHHUH KOHILICHTPALIMSICM HWKKM MapTa KamailiraH, CYHI sHa HWKKH Mapra
omupwirad. by Taxpubanap spuTMaza TaHHUH MUKJIOPUHUHT KYTUIMTUHU
KypcaTau, SbHA OW3HUHI HaAMyHAMH3Jard aHop mapbatu TapkuOuja TaHHUH
MUKJIOPH FOKOPH.

Mapxya KyWuiaH MyaMMO IapOaT TapKUOUJarv JTUMOH KHCIOTACHHUHT
OpTUKYa MUKJIOPUHU Xamja TAHHUHHUHT MaKCHMall MUKJIOPUHU HUYKOTHII OWjIaH
Oaprapad >THIIaIN.

Vprauunran SKCIepHMEeHT TAXJIWUIApH HATIKACHIA JHMOH KHCIOTAa Ba
TaHHUHHU WYKOTUII YUyH SMHUXJIOPTUIPUH ACOCIH dMOKcHaMua cmomna, J/13-1011,
Amberlite IRA-958, Lewatit MP62, Crepun-/IBb, Akpun-/IBb, Amoepaut XA/l-
2 WOHUTIApH TaXpHOA YTKA3ZUII YUYH TaHJIA0 OJUHAM.

VTkasunran Ttaxpubanap HaTHKacuia Xyjgoca KHIMO IIYHM —aiTHII
MYMKHHKH, SMHXJIOPTUAPUH aCOCIH KYyYCH3-UIIKOPJIMA SHOKCHAMHUJl CMOJIACH
(BA2-10I1) mMMOH KUCIOTaHW XamJia TAHHWHHHU 2HT KYIT MUKIOP/Ia FOTHO OJIHIIH
AHUKJIAHIH.

ONUXJIOPTUAPUH ACOCIH aHMOHAIMAIIMHYBYM CMoOJia map0ar TapkuOuaaru
JUMOH KHCJIOTa Ba TaHHUHHU aJCOPIHUsIA0 ojagu, aMMO IIapOaT TapKuOwmaru
Oomka (olgany KOMIOHEHTIAp TJIOK03a, (PYyKTO3a, BUTAMUHIIAP, MHUKPO- U
MaKpOAJIEMEHTIIAp XaMJla paHT Oepyyu aHTOIMAHJIApTa HETATUB TahCUP ITMACIIUTH
Taxpuba acocuaa TaxJIviI KWIHH]IH.

Haran kaTTUK apammaiapaad garan GuibTpiam Wyau OunadH (Oab3aH
HeHTpudyragam oOpKaau) To3ajaHraH aHop IapOaTh Taxpuba HaTHXKacHUIA
TaHJIa0 OJMHIaH aHUOHAJIMAIIMHUII CMOJacuIaH puibTpiad YTKa3uiIaau.

AVHOHaJIMalIMHYBUM aAcOpOEHTra JIMMOH KHUCIOTa Ba TAaHHUHHHUHT
a7ICOpOIIMSUTAaHUIIT MEXAaHU3MH KyHHIard CXeMaTUK Tap3/ia HaMOEH OYiaau:

H C|3_ COOH H,C —CO0™— [Ry ]+
HOC — COOH + [Ry *—OH = J~_ cooH + H,O
H, C— COOH H, C—— COOH
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by epna Ry — smuxIopruApuH acoCiiu SMOKCUAMHICMOJIACH.

5.MoHaaMaIvHNUII KapaéHUHUHT MOXHUSATH IIIyHIAaH HOOpPaTKH, JIUMOH
KHCIIOTACHHUHT aHHUOH KHUCMH CcMoJjara OOCKHYMa-O0CKHY aJcopOIMsIIaHnO
Ooopagu. by peakmus yd Oockuuma Oopaauw. JIMMOH KHCIIOTacH Yd4-acoCId
oynranauru ca6abnu, OupuHYM OOCKUYIa aJcOpOCHTra KUCIOTAaHUHT OUp acocu
aacoponusutanaau. JIMMOH KHCIIOTaHUHT MaH(HA 3apsiiid  aHWOH KHCMH
AaHUOHWTra OWpHKaaW. By peaknusSHUHT CXEMaTHK KYpHHHIIUHHA KyHujgaruda
udoaanan MyMKUH:

H2C —COO R1

HOC — COOH
H, C—— COOH

WNkxuHyn 60CKUYIa UKKU-3aPSUTH AaHUOH KHUCMH aJICOPOCHTra I0TUIagu Ba
KyHugarnda KypuHUIIra sra Oyiau.

H,C — COORy H,C —COO™— [Ry ]*
HOC — COOH + [Rq]*—OH = e coo—[RyI* + H,0

H,C— COOH H, C— COOH

CMmonagaru JMMOH KHCJIOTAHUHI WKKU-3apsSIJd  aHUOHU KyWuaaru
KYpHUHUIITA 3ra!

H,C — COOR,
HOC— COOR;
H, C—— COOH

Yyunun 00CKUYa YYUHYN aHHOH KHCMH aJICOPOIIHsIIIaHa TN .

H,C — COORy H,C —COO0™— [Ry1*
HOC —COOR; + [Rq]*—OH = HOC— CO0™— [RyI* + H,O0
H,C—— COOH HZC—COO'—[Rll+

Cmonara ancopOuusUIaHTaH y4-3apsAiid JIMMOH KHCJIOTacu KyWuaarmda
KYpPHUHHUILTA 3Ta OYIaau:
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H2C —COO R

HOC— COOR;

H C— COOR;

JIMMOH KUCJIOTaHMHI aHUOH KUCMJIAPUHM aacopOuusiad ojiraH cMoJiaJaH
aNoxyuaa JecopOouusuiail >kapaéHu OpKaIM JIMMOH KHCJIOTa aXXpaTHO OJIMHAIW.
ONUXJIOPTUAPUH  acociad  3MOKCHaMHJ ~ CMoJla  KacceTacm  Oolkacura
aIMaIITUPUIAIN.

AHOp mmIapbaTyl TapKUOWAArd TAaHHUHHU AaHWOHAJIMAIIMHUII  yCYJIHIa
WYKOTHUII FOKOPUJATH JKapa€Hra MOC aHAJIOTHK Tap3/a aMalra OIUPUIIaIN:

e

OH
OH OH
Ro
N
OH C
OH O/
——— O
C—O—CHZ—CH—C,:H — lCH — (|3H —CH +5 RI_ OH™ =
I
OR
o) OR, OR, OR, 5

=5[Ry 1" — [CgH,(OH) ,CO0—CgHy (OH) ,—CO0]" + CgH1506

by epan R, — nmuramn KHCIOTaHMHT KOJuFH. TaHHWH - 1 Mojekya
TJIF0KO3ara 5 MOJICKyJia JUTalul KUCIIOTAHUHT KOJIAUFA OMPUKHINNIAH XOCHIT OYJITaH
Mypakkad »¢up oupukMacuaup. AHUOHAIMAIIMHUIIT MEXaHU3MU KyWuaaruda xap
Oup JuWraml KHUCIOTAHWHT KOJJUFH CMOJAHWHT THIPOKCHI  (DYHKIIMOHAI
rpynmnacura ajMalldHUIIN Tap3uja aMajira OIlaJyd Ba HaTwkaga ’putMaza |
MOJIEKYyJIa TIIOKO03a XOCHJ Oynajau. TaHHUHHUHT KOJJIMFU — 5 MOJIEKyJa JAWrajul
KHCIIOTaHUHT aHuoH Kucmu DJ[D-10I1 amcopbentrra rormmamu. ApcopOeHTTa
IOTWJIMII MEXaHW3MHU S5-00CKHYJa KeTaau, ShbHU Xap OocKuyga OWp MoJeKyla
IUTaUI KUCJIOTAHUHT aHUOH KUCMU IOTHIIAIN.
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OH
OH HO OH

HO oO—cC

COO

Cyurpa, map0art aMmmuiiaza Ba meKTuHa3a (epMEHTH OWIIaH WIILIOB Oepuiiaiu,
Oalikuconb-30, kenaTMH Ba OEHTOHHMT OwiaH eluMiaHanu,4-6 coar maBoMHIa
TUHAMpUIAnW. TusHaupwiIraH aHop  mapOatu  ueHTpudyra Epaammaa
JEKAHTALMSIIAHAIM Ba MOJIEKYJISIp JapakaJard KydcHu3 3pyBUaH Maija 3appadasiap
ynbTpaduibTpaam EpaaMuIanyKoTUIaIN.

6. Cupnmapé Bwiositu Ba PaproHa BOAMICHAA ETUIITUPWUIAJAWTAH AHOP
MEBACHHHUHI CaHOAT/a KaiTa WIUIAlra WYHaITUPWIAIUTaH HOPJIOH HaBJIapU
tapkuouma 1,9-2,9%, yprava 2,4% JTUMOHKHCIOTACH MaBXY]I.

AHOp 1IapOaTUHU UCTEbMOJIYWIIApra TaBCHUS KWJIMHAJAWTaH KHUCJIOTa
kypcatkuuu ('OCT 18192-72)numonkucnoracu 6yitnua 0,8 — 1,0%, ypraya 0,9%.
Y Xoijga aHHMOHAJIMAIIMHUIN YCYylIH €pAaMHuAaaHop wmapOathu TapKUOHWIaH
TaxMuHaH 1,5% TMMOHKHCIOTaHUAXKPATUO OJUII KEpaK OyIaau.

AHOp map0aTyd KUCIOTATWIMIMHUA MebEpiaamTupuil sxkapaénu O(3-1011
MapKajy 3MOKCUAMUJIM CMOJIa FOKJIAHTaH MaxCcyC aHMOHUTJIM pEaKkTopAa amaira
OILITUPUIIAIH.

7. ONUXJIOPTUAPUH ACOCTU STOKCUAMUJ] CMOJIACH TOJIM-aCOCIIN Ba TYPCUMOH
CUHTETUK mToJiuMepiiap cuHdura oupg OYiIuO, SIEKTPOIUT ISPUTMIIAp OMIIaH
KOHTAaKTJAlTaH/la AaHWUOHJAPUHU aJMAIITHPUIN XyYCCHUATHra »dra OyiraH
Moaanap xucobsnananu. [Tonumep martpunagaru (Kapkac)3moKCHaMUICMOIacH1a
XOocWJI OynraH wmycOar 3apsyiap JpUTMaJard XapakaTd4aH JIUCOIlMajiaHTaH
aHUOHJIap OWJIaH KOMITCHCAIINUS KUITHMHAIN.

OnokcuaMua CcMoJlach —KAaTTHK COYMJIyBYaH Marepuan Oynamb, 3appaua
JoHacH chepuk €K HOTYFpH miakira 3ra, yimdamu 0,3-0,4 sum.

KykyHCHMOH Ky4cH3 HIIKOPIM SMOKCHAMHUA CMOJAd KaTjJaMJaH aHop
MIapOaTHHUHT YTUII TE3MUTH Taxpuba acocujga aHUKIaHTaH. ByHWUHT yuyH
«Supreme servisy MUXK wuma® yukapuin KOpXoHacW OWpiamMud KaiTa HILIall
HeXHJIaH OJIIMHAAH (PU3MK-KUMEBUN KYpcaTKU4YjJapu aHUKJIAHraH Imapoar
HaMYHAaCH OJIMH/IH:

Kypyk monnacu 13%:;
YMyMHil TUTpJIaHTaH KUCIOTATWIUK (JIIMOH

KHCJIOTACH XUCOOH OViinya) 1,7%:;
®daon kucnotamuiuk, pH 3,55;
TananH MUKIOpU 0,4-0,6%.

Kpaxman Ba mnektuH (¢epMeHTIaHTaHJaH CYHI Imapbar mnapaMmeTrpliapH,
VIAPHUHT KOJIIUMKJIAPUHU XaMJa a30T TapKuOiaM Ba OLUIOBYM MOJJATapHU
XKenaTtuH, Oalikuconb-30 Ba KHM3eIb30J OWaH eNnuMIaIl, cemapanusiamnl Ba
yIbTpapuIbTpalsulall HaTWKacuaa Oup KaHua Yy3rapaid, aMMO KHCJIOTa Ba
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TaHHUH MUKJIOPH AEAPIM y3rapManiu.

8. Hopion anop HaBnapujaH OJMHTaH aHOp IIapOaTu TapKuOUAaru JUMOH
KHUCIIOTaHU axpatu6 onuin OYitnya Taakukotiaap 2J3-10I1 Ba IRA-958 mapkanu
cMoJiajap OWJIaH IOKJIAHTaH Y3JIyKCU3 MIUIAWIUraH aHWOHUTIAapAa YTKa3WIIu.
AnnonntNaOHuuHTr 20%-3put™macu épnamuna OH™ dopmacura yTrazunau.

8.1. AnwmonutHu konHnentpanusicu 20 (£3) % 6yaran NaOH sputmacuia
oVkrupuii, sseHu (Cl-)-hopmaman (OH™)-dopmacura (B HaOyXmiyro pabodyro
COCTOSIHUIO) YTKa3HILL

S3-10IT mapkamu (Cl-)-popmamarm kypyk anmonmtHu xamaa IRA-958
(Amberlite) mapkamu (Cl~)-dbopmanarn Kypyk aHUOHUTHH WUIIKOpJAa OVKTUPHUIIT —
KypyK aHnoHuTHU KoumeHtparuscu 20 (£3) % 6ynram NaOH sputmacura 6-8
coar AaBOMHAa OOTUPUO KyHUII WY OWIIaH amaira omupuiaau. byktupumsn 1
KI' KypyK annoHutra 2,5 kr koHmnenrpamusicu 20 (£3) % 6ynran NaOH spurmacu
HUcOaTua Gakapuiagu.

Konnentpamusicu 20 (£3) % 6ynran NaOH sputmacuuu Taiépnam ydyH
Taxymi yayH To3a 6yiaran NaOH kykyHHJIaH aHaJIMTHUK AJIEKTPOH Tapo3uaa 20 r
topTu6d oymHaKu. TopTud omunran NaOH maccacu 100 mut in koxbara COJIMHIM Ba
yerapa 4M3ufuraya JUCTHIIJIAaHTaH CyB OWJIaH TYJIIUPUIIIN.

B2-10IT mapkamu (Cl-)-popmanarn Kypyk anmoHutHu xamuaa IRA-958
(Amberlite) mapkamu (Cl-)-popmanarn Kypyk aHHOHHTHH Xap OUpHUIaH ajJoXHja
aHAJIMTUK 3JICKTPOH Tapo3uaa 18 r nan ymyad omuaan. DJ19-1011 mapkamu (Cl-)-
dopmanarn kypyk anuonutHH xamma IRA-958 (Amberlite) mapkamu (Cl-)-
dbopmanaru KypyK aHHUOHUTHU OYKTHUPHII YUyH Xap OuUpHUra ajoxujaa aHaJIUTHUK
AMEKTPOH Tapo3uaa 45 r gad koHneHTtpammsicu 20 (+£3) % Oynram NaOH
spuTMacuaaH yim4ad onuaau. by ymuad onmuaran annoHuT Xamaa NaOH sputmacu
ajoxuja Outra Kojbara cCoNMMHAM OYKTHUpuira 6-8 coatra Koagupuiau. Baktu
KajBayra €310 KyHuIm.

byktupuin »xapa€Hu TyraraHJaH CYHI MKKaJIa aHUOHUT JUCTUJUIAHTaH CYB
omran NaOH kommumknapuaan oBHO To3anaHau Ba pH-meTpma MyxXuT HeWTpal
pH=7 6ynrynya texmupud Typunau. CYyHrpa aHnOHUTIIAp OYMK XaBOJa TaCTIA0KU
Maccacura eTryH4a KypuTHIIIH.

8.2. Taxxpuba y4YyH OJMHTaH aHOP KOHIIGHTPATUHU (PUUK-KUMEBUN
KYpCATKMWIAPWHU aHHUKJIAIII

AHOpP KOHIIEHTPaTHHUHT KypYK MOa MUKIOpH pedpakromeTpraa 67 °Bx
TEeKIIUPUIAM Ba >KagBaira &3m0 kyvunau. CYHrpa KOHUEHTpAaTAaH MabiyM
MHKIOp YI4a0 ONMHAM, AUCTHIIAHTAH CyB OmmaH cyrontupu6 12 °Bx mu aHop
mapbatu Tai€pianau. Tai€pianran mapoataaH MeH3ypkaaa Xaxmu V = 20 mi
ymua6 ommuau. Ymua® omauran 20 MO aHOp IapbaTH AHATHTHK SIEKTPOH
Tapo3ujia Maccacu yadaHau My = 21,15 r Ba Oy oJMHTraH KuWMatiap ’kajaBajira
&3ub kyimau. FOxopuaa xuco6ad TONuIradH HaTHXXaJlapJiaH aHOp MapOaTUHUHT
3UYJIMTMHUA aHUKJIAll MyMKHH:

P,=my/V,=21,151r/20 ma= 1,05 r/mmx;
Hlap6ataunr ¢aon kucnorammmurn pHu MettlerToledo mapkamm pH-
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MeTpaa YadaHau Ba yHUHT Kuiimatu pH = 3,71 xagBanra €3ub Kyuwiau.

[[TapOaTHUHT yMyMHUH KUCIOTAIMJINTA TUTpJIAIl WYIu OWIaH aHUKJIaHH,
SbHM Taiépiianran mapoOatiaaH MeH3ypkaga 10 mi ymuab onub yHra 3-4 TomMuu
dbenondranennnunr 1 % nu cnuptaaru 3puT™Macujad Tomuswiaun Ba pH = 8,1 ra
erryHua koHmeHtpammsick 0,1 Mons/mm® 6ymran NaOH  sputmacu  6miman
tutpianau. llapOar TapkuOumaru ymyMmuil opraHuK KHCJIOTaJIapHU HEWTpasuiaiil
yuyH koHuentpaumsic 0,1 mons/am® 6ymran NaOH spurmacunas Vaon = 12 Mt
capd O6Vnnu Ba Oy KuiiMar xaaBaira €3u0 KyHUIam.

Konnenrpataaru ymymuii kucinota Mukaopunu (%) anukiam (¢opmynacu
Kylujgaruya:

X= VNaOH * KJ’I.K. * BriXKOHH. / BriXLu;

by epna, Vnaon = 12 mit; K = 0,064 (mumMoH kuciaoTacu yayH) ;BriXem, =
67; Brix, = 12;
X=12%*0,064 *67/12=4,28 %,;

IOxopuna onuHran HaTwkanapaaH — ¢oiinanaHu®, aHop —mapOaTH
TapKUOUJArM yMYMHUH OpPraHUK KHCJIOTAJIAPHUHI MUKJIOpUHU (ou3 Xucooduna
TONIAMU3:

67 °Bx 1 aHop KoHueHTpaTura — 4,28 % yMyMHil OpraHuK KHCIIOTa TYFpU
KeJaau
12 °Bx ut aHop wrap6atura — y (%) yMyMHuil OPraHHK KHCIOTA TYFPH
KeJaau
FOxopunaru nponopuusinad y (%) yMyMuil opraHuK KMCJIOTa MUKJIOPUHU
TOMUIIMMHU3 MYMKHH:

y (%) ymyMuit oprauuk kucinora = 12 °Bx mnu anop map6aru * 4,28 %
yMyMHii oprasuk kuciota / 67 °Bx 1 aHop koHientpary = 0,76 %;

Jlemak, 12 °Bx mm aHop map6atd TAapKHOMAArHM YMyMHl OpTaHHK
kucnoranap Mukaopu 0,76 % ra TEHT SKAHJIMIH aHUKJIAHIHM Ba JKajaBaira €3u0
KYWWIIN.

9. Taxpuba yuyH Taii€pnanran aHop mmapOarura I/[D-10I1 mapkamu
(OH")-dopmanaru annonut Ba IRA-958 (Amberlite) mapkamu (OH ~)-dbopmanaru
QHUOHUT OWJIaH UIIJIOB OCPHIIL.

Taxpuba yuyyH aHOp KOHLEHTpatuaad (67 °Bx) 12 °Bx mm 3 = MHUKJIOpAa
mapbar Tanépnad omuuau. KOkopuaa xuco61ad Tomwiarad mapodar 3UWINTHIAH
dolnananran XoJa mapOaTHUHT MaCCaCUHU aHUKJIaiMU3

My = P,* Vi = 1,05 r/ma * 3000 mn = 3150 ¢
AHnop mapOaTu TapkuOWJard yMyMHUH OpraHUK KHUCIOTaJlap MHUKIOPUHH

omupui yuyH yHra 0,9% mMukmopuma TMMOH KUCITOTACHHY KYIIHII MaKCaj KHIHO
onmuuau. Kymmnaaurad TMMOH KUCIOTACMHUHAT MUKIOPH Kyiuaarnda TOMUIaIu:
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X(n1.x., 0,9 %)=3150 * 0,9 /100 =28,35r

Xucobnab Tommnran 28,35 T JTUMOH KHCJIOTaCH aHAJIWTHUK JJIEKTPOH
Tapo3uaa ynyabd onuHau Ba 3 1 map6atra Kymuian. CYHrpa TuTpiam nyiam Ouiaxn
map0oat yMmyMuit kuciota MUkaopu 1,668 % ra eTraHiauru aHUKJIaHIH.

Taxxpuba yuyH Ttaii€p Oynran mapOatHu 6 Ta Konmbara 0,5 n maH Kyiuo
yukwian. Konbamap kerma-ketnuru Nel, No2, Ne3, Nod4, No5 Ba No6 kuiub
oenrmnad omuaan. Nel kombamarm mapbatra 2,0 r DJ19-10I1 mapkama (OH)-
dopmanarun anmonutnaH, Ne2 koinbara 6,0 T D/3-10I1 mapkamm (OH™)-
dopmagarn anuonut, Ne3 konbara 10,0 v DJ13-10I1 mapkamu (OH ~)-dopmagaru
aHnoHHUT, Ne4 kombOara 2,0 TIRA-958 (Amberlite) mapkamu (OH ™ )-dopmanaru
aHnoHuT, Ne5 kombara 6,0 TIRA-958 (Amberlite) mapkamu (OH ™ )-dopmanaru
aHrOHHUT Ba Ne6 komdara 10,0 TIRA-958 (Amberlite) mapkanu (OH ~)-dbopmanaru
aHnoHuTHaH Kymuiaau. Kombamap 2 coarra xonmupuiaau. Xap 10 mMuHyTOoa
KoJjbanaru map6at apanamtupud Typuiaau Ba pHu xap 30 mMunyTna Tekmupuod
oopuan.

10. AnnoHUT OMiIaH KailTa UIIUIAaHTaH aHOP MApOATUHUHT YMYMUN KHUCIIOTA
MUKJIOPUHHU aHUKJIAIIL

Taxpubara kyiunran 6 ta konbagaru mapoatian xap oupuaan 10 mu nan
onu6 amoxuaa xouuextpammsicn 0,1 moms/am® 6ymran NaOH sputvack 6Gumam
TUTPIAHUO Va0 CApPU aHUKIAHIN Ba sKaBaira €3u0 KyHUIIH.

Okopuna onuHran xuiimatiapaad doigananud, kojdamrapjaru mapoat
YMYMHI KUCIO0Ta MUKAOPUHU Kyiuaaru gpopmyina épaamuaa xuco0aad TornaMus:

K*V*C*100

p ,

bynna, K — myBouk kucnorara kitra xucoonam kodpduiuentu (JTMMOH
KHCJIOTack ydyH . . . , 064); V — Tutpiam ydyH capduianrad HaTpui
TUJIPOOKUCH DPUTMACUHUHT TUTpJaHrad Xaxmu, mia; C — Harpui
THAPOOKHCHHUHT MOIISIP KOHIEHTPALHMSICH, MOAb/OM; @ — TAOKUK ATHIASTIaH
Moza HaMyHacH (€KW CYIOK MaxCyJIOTIap YU4yH OJIMHTaH XaKM).

X =

Komnba Nel

X;=0,064*215*0,1*100/10=1,376 %;
Koinba No2

X,=0,064*19,8*0,1*100/10=1,267 %;
Kosba No3

X5=0,064*14,8*0,1*100/10=0,947 %;
Koiba No4

X,=0,064*230*0,1*100/10=1,472 %;
Komba Ne5
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X5=0,064*22,5*0,1*100/10= 1,44 %;

Koiba Ne6
X=0,064*185*0,1*100/10=1,184 %:;

IOxopunmarn onuHran kuiiMatiapaad —doinananno, 3/12-10I1 mapkamu
(OH")-dbopmanaru annonut Ba IRA-958 (Amberlite) mapkamu (OH ~)-dbopmanaru
aHUOHWTTA aIcOpPONMsIIaHTaH map0aT TapkuOUIaru OpraHuK KUCIOTaiap, acocaH,
JUMOH KHUCJIOTaCH MUKIOpWHH Xuco0mab Tomamu3 Ba AX Xxaphu Owian
OenrunanmMus.

AHHOHUT OWJIaH WNUIOB OCpHINIAH OJAWMHTH MmapOaT yMyMHH KHCIIOTa
Mukgopu 1,668 % HUM TalIKWI KWJIaay Ba YHU Xy, Xappu Oumnan Oenruinad oiamus.
Hatmxkana aHuoHWTra aacopOmMsUIaHTaH JUMOH KHCIOTachH MUKIopu AX
KyHugarnda TONMIaIu:

Koinba Nel

AX; =X, —X1=1,668—-1,376 =0,292 %:;
Koiba No2

AX, =X, —X,=1,668—-1,267 = 0,401 %;
Komba Ne3

AX3=X,—X3=1,668-0,947 =0,721 %;
Konba No4

AXy =X, —X4=1,668—-1,472 =0,196 %;
Kosba No5

AXs=X,, — X5=1,668 - 1,44 = 0,228 %;
Koiba Neb

AXg =Xy — Xe = 1,668 — 1,184 = 0,484 %;

FOxopuna onunran kuitmatnapaas ¢oinananu0, | caHMOHUT KaH4ya JIMMOH
KHUCJIOTAaCUHU IOTUO OJTaHJUTMHUA Xuco0nad Tomamu3. ByHMHr yuyH OupuHYM
HaBOaTAa Taxpuba ydyH OJIMHTaH IMIapOaTHUHT MAcCaCHHHU KyHujaruda aHukjiab
OJIaMU3:

My = P,* Vi =1,05 /™M1 * 500 mn =525 1;
Xap Oup Konmbajarn AaHMOHWTHUHT apdar TapKuOWAaru JMMOH

KHUCIIOTAaCHHU aJcopOnmsiyiad ojraH TpaMM MHUKJAOPHHH XHMC001ab TomaMu3 Ba yHH
m xap¢u Ounan OeNruIanmMms.

m; = m, * AX; /100 =525 * 0,292/ 100 = 1,533 1;

m, = my * AX, /100 =525 * 0,401 / 100 = 2,105 ;
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mz = my * AX3/100 =525 * 0,721 /100 = 3,785 1;
my = my * AX, /100 =525 * 0,196 / 100 = 1,029 T;
ms = my * AXs /100 =525 * 0,228 / 100 = 1,197 T;
me = My, * AXg /100 =525 * 0,484 /100 =2,541 13
Okopunga xucoOnabd Ttomwiran KuiiMatinapaaH ¢oiigananud, xap Oup
Kojibagaru 1 T AQHUMOHUTHUHT JIMMOH KHUCIOTaHU IOTHO OJTraH MUKJIOPUHU
xuco0mad TomaMus Ba yHu A My xapdu Omnan 6enruinad omamus:

Kon6a Nel (2,0 tD3-1011)
Amg=m / 2,0 = 1,533 / 2,0 = 0,7665 T,

Kon6a Ne2 (6,0 rtD13-1011)
Am,=m,/6,0r=2,105/6,0=0,3508 r;

Kon6a Ne3 (10,0 tD12-1011)
Amz;=m3/10,0r=3,785/10,0=0,3785 1;

Kom6a Ne4 (2.0 rIRA-958)
Am,=m,/2,0r=1,029/2,0=05145r;

Kon6a Ne5 (6,0 rIRA-958)
Ams=ms/60r=1,197/6,0=0,1995 r;

Kon6a Ne6 (10,0 rIRA-958)
Amg=mg/10,0r=2,541/10,0 =0,2541 2.

AHMOHUT 2 ecapduiaHraHja TUTPJIaHTraH Kucinotaiuk 1,25%rava kamaiiam,4 2
- 1,168%, 6 2 -1,108%, 8 2 - 1,056%, 10 2 -0,938% raua moc pasuriga kamaian (1-
pacm).
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Turpyemas kucnotHocTs, [%)
[
N

(0] 10 20 30 40

Bpewms, T, [MmuH]

Pacm.1. 40°C xapoparaa IJ1I-10I1 MapKau AHHOHMTHHHT TYPJIH BAPHALMSIATH
MHKIOPH/IA AHOP MAPOATH KHCIOTATUIATHHUAHT Y3rapuil THHAMAKACH

IRA-958 MapKali aHHOHHT OMIIAH aHHOHATIMALIMHHII kapadauauar 40°C
Xapoparaard TaxpuOa acocuja OJUMHTaH KypcaTkuuiapu (pacm.2)na Oepuiiras.

AHMOHUTHUHT 2 ecapduia mapoart kucioranunura 1,469% raua, 4 2 - 1,405%, 6 2
-1,369%, 8 2 - 1,260%, 10 2 -1,142% raua xkamasiau.

THTpyeMad KHCIOTHOCTE, [%0]

0 10 20 30 40
Bpems, T, [muH]

Pacm.1. 40°C xapoparaa IRA-958mapkaan aHHOHMTHHHT TYP/IH BAPHALMAIATH
MUK/IOPHU/Ia AHOP MIAPOATH KHUCJIOTAIMIMTMHUHT Y3rapuill JTHHAMHKACH

Takkocmap  HaTwkajmapu  IIyHW  KypcaTaaukh, aHOp  ImapOaTtu
KUCIOTATWIMTUHN  Kamatupum  yayH  OJID2-10I1 wmapkanmu  amcopOeHT
doitnananunranaa kuciora Mmukaopu 1,668% nan 1,108% raga (papxu 0,560% vu
tamkui 31au), IRA-958 mapkanm agcopOenTHu (oiimananmiranga sca 1,668%
nan 1,369% rauga (dapk - 0,299%) xamaiinmu ky3atuiaan. by 3/12-1011 mapkamm
aHnoHUTHUHT 0,259% xynpok €xu 1,87 Mapra KynpoK JIMMOHKHCIOTACHHU
ajcopOuMsutaliiHd Kypcataau. FOkopuaaru Taxpuba HaTWKajJapyuHU HHOOATra
OJITaH XO0JJ1a, KeWWHru Ttaxpudamap yuyH OIJ1D-10I1 wmapkamu cmosanaH

26



doitnananun Makca KIIMO OJWHIN.

| —=— 37731071 |

LCKII
— =
=100ND D2 e

axap 0-KHCITOTHBIH HHICKC

o T T T 1

0,004 0,008 0,012 0,016 0,02

CooTHOIIIeHIIe pacx 008 aHHOHITA H IPaHaTOBOTO COKa,
G(3O2-10IT)/G(rp.c), GAIRA-958)/G(rp.c), [r/™mm]

C

PacMm. 3. AHHOHHMT cap(UHU aHOP IAPOATH MUKIOPUTa HUCOATHHH KaH/I-KHCJI0TA
HH/IEKCHUTa OOFJIMKIUTH

3-pacMaaH KYpuUHUO TypuOIMKH, AaHUOHUT capdUHM aHOp IIapOaTH
MUKJOpUTa HUCOATH YIIyaMd OIIMIIK OWJIaH TPOIMOPIIMOHAT paBUIA KaHJ-
KHUCJIOTa MHICKCHU YIT4aMU OIaJIH.

—e—6r(3O3-10I)  ——Gr (RADSE)

1.6
15 +
1.4
1.3
1.2
1.1 ~

TuIpyeMaA KIC I0THOCTE, [Yo]

1 T T T 1

0 10 20 30 40
Bpema, T, [vom]

PacMm. 4. Anop map6atu kucaotaauauruHudr I1I-10I1 Ba IRA-958 mapkanu
AHHOHUTJIAPH capdura GOFTUKINTH IPAKHTH
(xapopat40°C, anuonur capdu 6 2).

4-pacMIarv KeJNTUPWITAH OHIPU UYMU3UKIAH KYpUHUO TYpUOAMKH, aHOP
map6aruan 40°C xapoparma IJ13-1011 Ba IRA-958 MapkaIn aHHOHUTIAPHKUHT 6 2
Mukaopusa 30 dax naBoMuaa UIILUIOB Oepuiiranuia kuciaoTta Mukaopu 1,668% nan
1,267% Ba 1,44% ra Moc paBuiii1a KaMan/Iu.
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—=—6 1 (03 101) —+—Br (IRA-050) |

1.6
1.5 4
1.4 +
1.3 +
1.2 +
1.1 +

THTPY eMaA KHCIOTHOCTE, [%0]

10 20 30 40 50 60
Temmepatypa, °C

Pacm. 5. AHOp map6aTu KHCI0TAJTUMJIMTHHUHT XapopaTra 00FpUKJIUTH

11. DkcmepuMeHTNIAp WIyHH Kypcartaawku (5-pacMaa  KeITHUpWITaH
Jarpamma), aHop mapoatu TapKuOuIaru JIMMOH KUCJIOTAHUHT
aJICOPUUSTIaHUIINTA XapOpaTHUHT KaM OOFIMKIIUTH KYypCcaTHIIraH.
JInmonkucaotanuar 40°C  xapoparna SHr KYm  amcOpOLISUIAHHINN TaKPHOA
HaTWXKacuaa MabiiyM OYIIu.

OKCHEPUMEHTHU  peXANAMTUPUIL  MeToAuJaH  ¢oilgamanud  3apyp
TaXpubajlap COHM MHMHMMYMIa KEITHPWITaH Ba W3JIaHAETraH (PYHKIUSHUHT
MakOyJ1 KUAMaTH TOMUJITaH.

DKCHEPUMEHTHH pPEeXaJallTHPHUII WKKH caTxjia KoMuwiiapu KuiiMaTHIaH,
TYIMK OMHIUTH OSKCIEPHMEHTH GKH 2Xpe)KaCHHHHT Xap OMpH yYyH amaira
OLLIPHUJITaH.

Cyur, anop map6aTi XUpaauK KYpCaTKUYUHU KaMaUTHUPUIN TEXHOJOTHSCH,
KymiadaH, aHOp I[mapbaTd  XUpaIMK  cababnapu  TaAKWK  KWJIMHTaH,
CTaHAAPTIAIITUPUII Ba CEPTUPHUKATIAMTUPUIITA YIUYOB CUCTEMAapy KyJiaml Ba
aHop IapOaTMHU OJIMII >Kapa€HUJA XHpPAJTUK MyaMMOCUHHM Oaprtapad ATHUII
WyJuiapy ypraHuiras.

AHOp mapOartu Ba KOHIICHTPAaTH unuad YUKAPUILTHUHT
TaKOMWUTAIITUPUITAH TEXHOJIOTUK JIMHUACH Ba YHUHT Oa€HU KEeNTUPUJITaH.
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1-npuéMHBIiA CTOJ IpaHaT; 2-UHCTIEKI[MOHHBINH TPAHCIIOPTED; 3-3JI€BATOP MOWKH; 4-MalluHa JJis pa3jeneHus 3epeH Gupmol «Bertuzzi»; 5-tpancrnoprep yaaneHus: KOXKYpBI;
6-Hacoc; 7-neHTouHbIi npecc Gupmbl «Flottweg»; 8-TpaHcmopTep yaaieHus ceMsH; 9-HakomuTenbHas OydepHas EMKOCTB chIporo coka; 10-HakonuTeabHas EMKOCTh coka; BCis-
Oydepnas émkoctb ynbTpaduibrpa 17 mia coka; B/l 7-0ydepnas émkocts ynpTpaduinbrpal 7 amst nuctwniara; 11-cemapatop «Nagemay» s ouucTku coka; 12-rracTuHYaThId
TEIUI000MEHHUK; 13- aHMOHOOOMEHHBIN peakTop; l4-cemaparop A yAalIeHHS aHHMOHOOOMEHHOM CMOJBI; 15-(hepMeHTarMOHHO-OKJIEHBAaTENbHBIE TaHKW, 16- cemapatop UId
VIAICHUS OCAXIEHHBIX KOMIIOHEHTOB; 17-ynbTpadmmb-Tpannonnas ycraHoBka «Unipectin AG»; 18-tpexkoprmycHash BakyyM-BblmapHast ycraHoBka ¢upmber «Chemax; 19-
HakomuTenbHas OydepHass €MKOCTh coka; 20- &MKOCTh JII TOTOBOTO KOHIIGHTpAaTa; 21-pacCcOoNbHBIH OXJIaAWTENh KOHIICHTpaTa; 22-8MKOCTh HAKOIUICHHS OXJAaXKICHHOTO
KOHIIEHTpaTa; 23-BaKyyMHBIN Hacoc; 24-acenTHYECKUH pe3epByap.

Pacm.6. AHop map6aTi Ba KOHIEHTPATH MIILIA0 YUKAPUITHUHT TAKOMUAUIAIITHPUITAH JIMHUSICH



12. 6-pacmaa aHop mapOaTH KUCIOTATWINTAHA POCTJIANl Ba TAaHHUHHU
HYKOTHINI y4yH KYJUITAHWJITaH aHHOHUT PEaKTOPH KUPUTHITaH TEXHOJOTHK CXeMa
Ocpunran. 13-mosunmsga OelATWiaHTaH AHWOHAJIMANIUHUII PEaKTOPH aMalliard
TEXHOJIOTHK JIMHUATAa KUPHUTHWITAH SHTCH TEXHOJIOTHK JKapaCH XucoOJaHaIu.
FOkopugarn TEXHOJIOTHK CcXeMmaja aHMOHAJIMAIIMHHUIN aJCOPOCPHUHT TYPJIH
BapHaHT/a UIILIAII X0JIaTIapy KeATHPHUIMaraH.

AHOp map0aTH Ba KOHIICHTPATH HUIIUIA0 YUKAPHUII TEXHOJIOTHMK Kapa&HIapu
Kyhuaarnda mapOaTHU TUTACTUHKAIN UCCUKITHK-AIMAITMHUII YCKYHACH A 85°C raua
KU3IUPUIAIN Ba 40°C raua COBYTWJIQM XaMmJla aHHOHAJIMAIIMHHII PEaKTOPHTa
y3aTtuinaau, peaktopra napamien oinauanan OH ¢opmara yrrazunran 3/[2-1011
AHUOHWTH KYIINO OOprIay.

2 f 3

Riat”

Pacm. 7. AHroOHanmMaImmHuNI )kapa€HHU aMmaira OMIMPYyBYH PEAKTOp OJIOKH

7-pacmua aHMOHAJIMAIITMHHUTIT KypHJIMacu TaCBUPJIAHTaH. v
aHMOHAJIMAIIIMHUIIL pe3epByapuian (aacopoep) 1, amcopOepra aHUOHUT COJIUII JTFOKH
2, pe3epByapra mapOar xaiJoBYM Ba IUPKYJSIIUUIAII IITYIEpUaaH 3, MapoaTHu
aHMOHUT OwiaH OuWpra KeWWHTH >Kapa€Hra y3aTyBud ImTyiep 4, mapOoaTHu
MUPKYJISIUSIIAIL Ba cermapaTopra 7 yuTaluk 6 OpKaiM y3aTyB4M HacocaaH S nbopar.
Cemnaparop axpaTwiran mapOaTHU OJMO KETyBYM INTYyIEp 8 Ba aHMOHUTHHU OJHO
KeTyBYH IITyLIepaAan 9 udopar.

Kypunma kyimmaru Taptubna unuiaiaun. PesepByapra 1 rokopu mokgaH 2
TYFPUOAH-TYFPU  OJIIMHAAH TaWEpJaHraH aHWOHUT coJimHagu. Peaktopra
Tymaérran mapOaTtjaH HaMyHa OJIMHMO, KOpPXOHa JIabopaTopHsiCH IIapOUTHAA
mapOaT KUCIOTAIWINIY aHUKIAHUO CYHI METOJAUK XHucoOnap OViinya KYUIMIMIIN
J03uM OyJraH aHWMOHUT MUKAOpU Tormmuagu. CyHrpa agcopbepra xucoOjaHTaH
MUKIOpAa  Imapbatr  wmTyuep 3 opKanu  KyHaTwianud.  PesepByapna
aHUOHAJIMAILIMHUII >Kapa€HU >KaJaid KeTHIIM y4yH Hacoc S5 €praMuiia y3JIyKCH3
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apanaiTupub TyprIagd. Y pHATHITAH TapTHOAA KUCIOTAIMINKHE TEKIIHPHII yayH
mapOatgaH HaMyHa OJIMHaau. Arap mapbaT KUCIOTAIMIUTH —OelruiIaHral
KMiiMaTra eTmarad Oyiica, y xoJija mapoar KUCIOTAIWINTY YPHATUITaH KuiiMaTra
eTTyHHYa cenaparop 7 KyIMWIagud XamJa L[UPKYJSIUS JaBOM OSTTUPHIAJIM.
Ancopbrmus sxapaéau 60 oaxnaBom stamu. llTynepnan 8 ynkaérran aHMOHMTIAH
TO3aJlaHTaH IapOaT KyWuJard xapacHra >KyHaTuiaiu, ITyuepaaH 9 uukaérran
aHUOHMUT 3Ca pereHepanus >xkapaéHura skyHaTuiaau. by xapa€Hma aHMOHUTIAH
JUMOH KHUCJIOTAa Ba TAHHHUH JecopOuusuiann® axkpatud onuHaau. PesepByap Kaiita
WIUIaHraH mwapOataan Tyna OymaryHya skapa€H naBoM 31agu. CYHIpa sHIH LUK
OonuIaHaAN.

bynyBun cemapaTOpHMHI TapaMmeTpiapy Ba pe3epByapiaru mapOar
HUPKYJSLIMACH LHUPKYJIAIUS HACOCH MapaMeTPIApUHUHT HMKKaja XapaéHHU Xam
pocTiiad Typull XojaTuaa Xxucobsad aManra OmupuIaIm.

AHHOHATIMAIITMHUIII KypHWIMacuHU amManuéTra KYJUTaHWJIMIITUAaH
OJIMHAJIUTaH UKTUCOJIUN caMapaJoOpIuK XUCOOU KEITUPHUIITaH.

HA3OPAT CABOJIJIAPHA

1. AHop mapbaruaan Kaiicu iy OuslaH KOHUEHTpAT OJIUHAAH?
2. IllapOarnapuu OyfjaTUIl Y4YyH KaWcu OYfJIaTHII amnmapaTia-pujaH
dboinananunaam?
3. AHop map6atu onumIga KCH KOMIIOHEHTIap (hepMeHTIIa0 napyaiaHaau?
4. Anop map6aTuja KpaxMaJTHUHT MaBKy]l SMACIIUTY KaHaal
aHMUKJIaHaAU?
5. TKTHU wmyraxaccuciapu TOMOHHUJAH aHOp IIAapOAaTUHUHT Kahcu
napameTpiapiuHu POCTIIAII Ba Y3rapTHUPHUII TEXHOJIOTUSICH UITUTA0 YUKUITaH?
6. AHop mapbaTuaa KoJiaran Kpaxmai Ba EKTUH Kalic MyaMMOHU
103ara KeJITupud yukapaau?
7. AHop map6aTu KUCIOTATHIMTUHU POCTIIAII YUyH KaliCH yCyIl
KYJUTaHUJITaH?
8. TaHHMH KaHJai MoJi/1a, IapOataaru canouit poau?
9. DrnokcuaMul cMOJIacH HUMa MaKcaaa UIIUIaTHIraH?
10. [Iap6at Tapkubuaaru TaHHUH KaHAal MebEPIaHTUPUIAIU?
11. AnopHU KaiiTa UIILIAIl TEXHOJIOTUACUTa KaHal xKapa€H KUPUTHITaH?
12. AHop map0at TapaCUHUHT OCTHIArd YyKMa HUMaJaH noopar?
13. lllapOatnary TaHHUH KaHJaW TeCcTIaHaau?
14. TaHHMHHUHT TApPKUOWI KUCMHU HUMaaaH noopar?
15. KucinoranuHr yMmyMuii MUKJIOPHY KaHJAa aHUKJIaHAAU?
16. AHMOHUT MHKIOpPY OIIMPHITAH/A BAKT OYiinuya mapoaT KUCIOTAIWINTH
KHail y3rapanu?
17. Acocuii TEXHOJIOTHK CXeMa KaiiCH 4eT 371 pupMacura TeTUILIu?
18. YapTpaduasTp HUMa Bazudanu 6axapMoxraa?
19. AHOpHU KaiTa unuiad Kaicu MaxcyJsaoT OJIMHaIu?
20.AHop mapObaTUHUHT Kaiicu apaMeTpiapy YHUHT cu(aTHHUA Oenrunanam?
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2-maB3y: TEXHOJIOTI'MK ’KUXO3JIAPHU HUPKYJALIMOH IOBUIII
CUCTEMAJIAPU
KoncepBa Ba cyTHHM KaiiTa HIIIAII KOPXOHAJIAPH KUX03JIAPUHH IOBHII

Pexa: 1. O3uK-OBKAT CaHOATH YCKYHAJIApPUHU FOBUITHUHT MOXUSITH.
2. FOBum o0bexTIapu
3. Udnocnanui
4. UcutunaauraH ro3anap
5. IOBum TexHonorusicu
6. MaxcyJIOT KOJIAUKIJIApHUIaH TO3AJIAII
7. CyB OunaH gacTiiabKu yauuin
8. FOBuII BocuTamapu épaamMuaa IOBUII
9. HOBum BocuTamapuHUHT TaBCU(U Ba XOccalapu
10. TexHONOTWK YCKyHaJapHH IOBHII CaMapaJopjurura TabCHpP OSTYBYH
OMUJLIIAP.
11. leaundexusnan BOCUTaTapUHUHT TaBCU(PHU
Tasinu uGopasap: UUPKYISIUS, IOBUII 03aCH, IOBHIII BOCHUTACH, FOPHUIUK
MaXXOypusTIapu, KOMMEpIMAT MaXOypusaTiaap, BWKIOHUA MaxOypustiap,
CaHUTApHsl MYXUTHU, CTEPHIT TO3AIUK, KUMEBUIN TO3AIHMK, OAKTEPUOJIOTHK TO3aJIHK,
bu3KK To3aNMMK, Ae3uHdeKus, UpIOCIaHUII, IUPKYISLUHUOH IOBUII CUCTEMAJIApH,

1.1. O3uK-0BKAT CAHOATH YCKYHAJAPUHU HOBHUII MOXUSATH

MaxcynoT OmiiaH KOHTaKTAa Oyiaaaurad >KMXO03JapHHU IOBUII OMiIaH OOFIMK
xKapa€Hiap, O3UMK-OBKAT MaxCyJOTJapUHM HILIA0 UYMKApUIIHUHT  MYyXHM
Macanajnapujad xucobnanaan. KoHcepBaigaHran 03UK-OBKAT MaxcyJoOTaapH UIad
YUKAPYBYIIIAP Xap JOUM IOKOPU TUTHEHHMK CTaHAApT Tanabjaapura pros KWIUIITHA
3c/1a TyTUILIAPH JIO3UM.

IOxopuaarn MaxOypHusITHH YyCKyHa Ba >KMUXO3Jlapra xamjaa UIuiad YuKapHiil
NEepCOHANUra XaM TEerMIUIMIMTMHA TabKUAJAl MYMKUH. By MaxOypusTiapHu
KyHHJIary y4 rypyxra OyJauin MyMKHUH:

1. Kommeprman Mmaxxoypustiap.
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2. Buxnonuit MmaxxOypusitiap.
3. FOpunuk (amus) MaxxOypusTiIapu.

Cudatrnu, caHuTapusi THUTeHa Tajabnapura xaBoO OepaauraH, HOKOpHU
CakJIaHUII cudaTura sra, COFIMK yuyH XaBdcus Oyiran doigaim MaxcyloT cy3cus,
MCTEBMOIIYMHY KaJI0 3TaJM Ba Y TOMOHJIaH JOUM XapH/1 KWIMHAJIH.

Arap MaxcynoT To3a Oyimaca, EMOH cakjiaHCa KU XapuJopiap ap3 Kuica Ba
KaliTapuica, y EMOH 00pyra sra Oyiaau.

Xap goum cudarcu3 OBUII  (TO3aiaml)HUHT cudar Ba CTaHOAAPT
KYPCaTKUWIAPUHUHT  TAcT JApaKaJAIMTMHUHT TOTEHLHMAJT  HaTWXaJlapuHU
bTHOOPAAH YETAA KOJIUPMACIHK JIO3HM.

MaxcynoT HCTEbMOJ KWITYyBUMIIAP aKCApUAT, UIIUIA0 YMKAPHIL KOPXOHAJIAPHUHU
Ba MaxCyJoTra HIUIOB Oepull IApOMTHHU X€4 KAuoH KypMmarauiap. Yiap
dbupmara, yHUHT oOpycura uinoHajuiaap Ba Oapuya skapa¢Hiap IOKOPU CaHUTapHUs
MyXHUTHJIa, 0apya OMHJIJIAPHHU JOUM HazopaT KWIMO TypyBYH, SXIIU Tal€piaHraH
nepcoHan 6axxapaau n1ed ounagumiap.

Cornuk xaB(CcHU3IUTK Ba MaxcyJoT cudarura HucOaTaH KOHYH OylOpTMadH Ba
HUCTEHMOIMUHU XUMOSI Kuiuiira uHTwiaau. KoHyHumiank menépuii Tanadiapura
pUOsl KWIMACIUK, KaThbud yopanap kypuiura onubd kenaau. Peximama OVitmya
YTKa3WIaaurad Ta0up Ba 4yopajiap KUMMATTa TYIIUITH MyMKHH.

Onnauau  onmil, Ty3aTHIIJAH Kypa SXIIUPOK, Ba QuUpManap KOHYH
TajnabsapuHu Oa)kapuIlra, IOKOpU CTaHAApT KYpCaTKUWIApUHMU YIUIA0 TypuIIra
MaxOypaupiaap. KoHcepBanaHran 03MK-OBKAT MaxCyJOTIapy MUKpPOOpraHU3MIIap,
11y JKymiaJad Kymiad matoreH TypjapH YCHUILIM YUYyH, HI€all MyXUT OYIu0 Xxu3mar
KM MyMKHUH. LIIyHUHT y4yH KOHCEpBaJaHTraH O3MK-OBKAT MAaXCyJIOTJIApUHU
UIUIad 4YMKapuilra, TAlIWIIra, COTHUILNra TEruluId OYJIraH KOHYHJAp MaXMyacH-
O3UK-OBKAT  MaxCyJoTJIapura  KyJUIaHWIQJuTaHJIapd  HMYMJa DHI  KaTTa
XaMKMIAruCUIup.

Xap Oup Mamiakar V3WHUHT MWJUIMH Ba adpuM XoJulapAa MaXaJUulhi
KOHYHYMJIUK MEbEPUN XyKKATIapura Jra.

1.2. HOBuII 00beKTIApH
HOBum Hatmxanapura HucOaTaH TO3AMWK JapaKaCMHW AaHHWKJIANl y4yH
KyWHJard TepMUHIAP KyJUIAHWIAIH.

- (pu3uk TO3aNMMK — 103aAaru 6apyua KypuHaAUTraH U(IOCIUK U3UHUA WYKOTHIIL.

- KUMEBUU TO3alMK — Hadakar Oapua KYpuHUO TypraH U(IOCIUKHH, OaaKu
Ky3ra KypUHMAac MHUKPOCKONUK YYKMallapHU (TabMU Ba XHAU OYinYa Ce3HIll
MYMKUH OYJIraH) HyKOTHILI.

- 0AKTEpUOJIOTUK TO3ATUK — 1€3UH(EKIINS HATHKACH1a SPUIIHIIA]IH.

- CTEpUJI TO3AJIUK — 0apya MUKPOOPTaHU3MJIIap WYK KUITMHAIH.

Kaiin kumuin 103uMKH, KUX03 QU3MK €KW KUMEBUM TO3a OYyiamacaaH Typuo
OaKTepUOJIOTUK TO3a OYIUIIM MyMKHH. JIEKMH XMX03 103acu (pU3MK To3a OynraH
X0J1/1a, OAKTEPUOJIOTUK TO3AJHUK AapakKaCUHU TAbMHUHJIAII OCOH KEeYa/IH.

AManma, Xap IOMM OBUII KapaCHUHU OaKapUIIIaH MaKcaJl — XaM KUMEBHM
XaM OaKTepHOJIOTUK To3anuK napaxacura spummml. [llyngan xenn® yukuo,
KUXO0371ap 103aCH aBBajl KUMEBMM IOBUII BOCHUTajapu OWiaH OOOH To3alaHaj,
CYHrpa Ae3uHeKInsIaHaIH.
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1.3. Hd¢aocaanunm

KoHcepBa kopxoHanapu >KMXO03JIapH 103acuja KaHiail uQociukiap MaBxKy/a
Ba To3ajamHu Tanad staau? Wdnocnuknap ro3agard KOMIIOHEHTIM YyKMa Ba
KOJIUKIaH uoopar Oynmmb, yHma “OepkuHMO ojran” OakTepusuiap TOMOHHJIAH
03yKaBUI MyXUT cudaTuaa QoiiiaaaHuiaiu.

1.4. HcuTnjaagurat io3ajap

Maxcynor 60°C naH I0KOPUPOK XapopaTaa KH3AMPHITAHIa IYKManap XOCHI
Oyna Oommmaiian. by uykma kampruii (Ba maruuii) Qocdarmapu, oxcui, €F Ba
XOKazojapJaH ubopaT OYnMO, Y30K JaBOM OTraH WIUIA0 YHMKAPHIN ITUKJIHIAH
KEHMUHTU MCCHUKJIMK AJIMAIlIMHUII YCKYHACH KU3AUPHII CEKIMSICH IUIaTUHAIApU]IA
Kypumr MymMkuH. Uykma ro3ara mycraxkam €numraH Oynu0, cakku3 €Ku yHAaH
KYIIPOK COAaT WIIJAH CYHI YHUHT PaHTH y3rapaiu.

Uykmanap KyBypiap, Hacociap, pe3epByapiap aeBopiapura (“‘CoByK’” 1o3ara)
10Ku0 Kosiagu. CrucreMa MaxcyJOTAaH OYIIaTuirad yHU T€3pOK FOBUIIHU OOIIIall
KepakK, aKC XoJiJa XOCHJl OYyJnraH IUIeHKa KYpuO KOJaau Ba YHH MHYKOTHII
MypakkaOamaim.

1.5. HOBuII TeXHOJIOTUSICH

bup Baktmap (Oam3uma Xo3up XaM) KOHCEpBajaHTaH  O3UK-OBKAT
MaxCyJIOTJIapy HILIA0 YUKAPUII >KUXO3JTApUHHM MIETKA Ba IOBUII BOCHUTalapu
(opuT™Manapu) OuiaH KypoJUIaHTaH oJamyiap YCKyHaHH KuUCMIiapra axpaTu0d Ba
TaHKJIap WYdra KupuO IOBUIIHK aMaira omupraniap. by nHadakar kym mexHat
Tanab sTap, Oajku macT camapa OepyBYM (AOJUST IAUKU, TOXUAA MaxCyJOTIaap
KOHUKApCH3 IOBUJITAH JKMXO03JIap/iaH KailTa udiocaaHaiam.

Kucmnapra 6ynmaii (6e3pazdopHast) uupkyisiuoH topuil cucteManapu (CIP)
TEXHOJIOTUK JIMHUSHUHT TYpJU KUCMJIApU YUYH KYJUTAHWIWIIA MYMKHH Ba Tajad
KWIMHTAaH CaHUTAp XOJATHU TabMUHJIOBYM IOKOpU CU(DATIM IOBUIIHU amajra
OILLIMPUII UMKOHUHU Oepajiu.

HOBum kapa€nmapu, Tanad KWJIWMHTAH TO3AJIWK Japakacura OJPUIITUII
Makcaauia, MyKamMmald Ty3WiraH TEXHOJOTUSra KaThbUSH MOC pPaBHIIIA
Oaxapunuiu 1apt. by skapaénimap kKeTMa-KeTIUru JAOUM OWp Xuija Oyiuiim
KEPAKJIUTHHU OMIITHUPAIH.

KoncepBanam (CyTHM KailTa uOuiaml) KOpXOHalapuja YCKYHAJIAPHU HOBUII
IUKIIM KyHugara OocKuuwiapaaH (cTaaus) nbopar:

- MaxCyJoT KOJAMKJIapuAaH CUIUPUO, OKM3UO Ba CyB €KMW CHKWUJTaH XaBO
EpaamMuia uTapud YMKAPHUII HYIUTapUHU KYJI1a0 To3asal;
udIioc KOMIUKIapHU WYKOTUIII MaKCau/a CyB OuiIaH JacTiIaOKy Yanuilr;
IOBUIII BOCUTACH OWJIaH FOBUII,

TO3a CyB OWJIaH YalHIll;
HCCUKJIMK WIIJIOBU Oepuill €K1 KUMEBUHN BocuTanap épaamua Ae3uHeKIus
KA.

Arap ym0y Oocku4 amaira OIIMpHIICA, IUKI OKOpU cudatiu cyB OuiiaH
IOBUIIJIAaH CYHT TyrajulaHaau. Xap Oup OOCKWY KyTWUJITaH HaTW)Kara SPUIIHII YIYH,
MabIyM Oup wmyanatHu Tanad otamm. Kyimmarm  2-xagBanmga  udioc
KOJIMKJTAPHUHT 0abh3d XapaKTEPUCTUKAIAPU Ba KUMEBUN MOAMATAPHUHT yJapra
TabCUP ITUII HATHKAIAPU KEITUPHUIITAH.
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2-KaaBaJ
HNdioc KONTUK KHMEBUI TAHCHPH BA XapaKTEPUCTUKACH

HO3anaru DpyBUYaHIIUK To3zanaHuin ngapaxacu
KOMIIOHEHT [Tact ypra xapopatiu | FOxopu xapopatiu
nactepusanus nacrepuzanus
Kang CyBna Ocon Kapamennuzarus
KUUNH
Er CyBna spumaiinin | Kuiins nmkop ounan | [lonumepuszanus
KUUUH
Oxcun CyBna spumaiiau Vra KUWWH UIIKOP Jlenarypanusa yra
OuiaH 03pOK KHUCIIOTa KUITUH
Ouian
Munepan basv3unap cyBaa Xap xu1 (Typin) Xap xuJ1 (Typn)
MOJIJTaJIap KyT Ty3Jap
KHUCJIOTa1a

1.6. MaxcyJaoT KOJAMKIAPHIAH To3aj1alll

N cynrupa unoiad yukapuil JUHUACHAAH Oapya MaxcCyjoT KOJIIUKJIapu
TO3aJaHUIIN JI03uM. by yura cababra kypa OakapuiIHIlIU Kepak:

- MaxCyJIOT WYKOTUJIMIIUHU MUHUMAJUIALI YYyH

- JIOBUIIIHA CHTWJUTAIITUPHUII YIYH

- KaHaJM3anusa cucreMacu (AONMATHHU eHrWwulamTupum yuyH (0y ¥3
HaBOaTHJa KaHAIM3allMsid CHUCTEMAacH OKCIUTyaTalnuscu capd-xapakaTiapuHu
Ce3usIapiid KaManTupain)

Maxcynot pesepByapiiap Ba KyBypJiap AeBOpiIapuiaH OKUO TYIIUIINA YIyH OUp
03 BakT Oepuin jo3uM. KoTuO KoaraH KoJaAuKiap EMUIlraH ro3ajapiaH To3ajiad
KUpuO onuHUIK Kepak. HOBuiHM OomnutamijiaH aBBaJl HWIUIOB OepuiiaéTran
MaxCyJIOT TEXHOJIOTHK JIMHUSIaH CYyB OWJIaH CHUKUO YMKapwiiagu. Arap UMKOHUST
OyJca, unuioB OepuiaéTraH MaxcyJjaoT KyBypJiapiaH XaBo €piaamuaa nydiaad Exku
CyB OWIaH Xaganub WUFUII OakJiapura TYIIUPUIIAJIH.

2.7.CyB OMJ1aH JacTJA0KU Yaiiuin

Kuxo3napHu cyB OWJIaH YallMIl JapXoJl MaxCyJOT MILIA0 YMKApHUIl KapaéHu
Tyrarad amajira OUIMPWIMIIN Kepak. AKC XOoJija MaxcCyJoT KOJAMKIapu KOTHO
KOJaJX Ba YCKyHa o3acura Enumud OBUIIHM MypakkabmamTupanu (1-pacm).
Maxcynor €ru  KOJAMKJIapW aHya OCOH IOBWJIAJM, arap 4Yauuil Y4YyH
UIUIaTUIaAUrad CyB WIMK OViica, JISKWH YHUHT Xapoparu 55°C pman 10KopH O¥yJica
OKCHJI KOAryJIIHsIIaHuO KOJIaIu.
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1-pacm. CIP monmynu.
1 - xaigam Hacociapu. 2 - MCCHKJIMK aJMAalllMHMII amnmaparv. 3 - Hacoc-

J103aTopJap.

JlacTiaOku 4aluIIHN CUCTEMaJiaH YUKAETTaH CyB TO3a XOJIra KeJITyH4a J1aBOM
ATTUPHUIL JIO3UM, AKC XOJJa KOJAETraH H(IJIOCIMK IOBHUII BOCUTaiapu cappuHu
OIIMPAA Ba FOBUII BOCUTACHIArd XJOp (aoJUIMTMHU MacaTupaau. Arap ro3ana
KOTraH MaxCyJIOT KOJIAUKJIapu OyJica, YCKyHAaHU OYKTUPHUII Makcaara MyBO(UK
Oynaau. BYKTUpHII KOJAMKHU IOMILATAIM Ba IOBUII >KapatHU camapaopiIMruHU
OLLIUPAIH.

MaxcynoT Ba CyB apajialiMacu JacTja0Ku YalWIlJaH CYHT MaxcCycC HIILIOB
Oepuin yuyH Oakka vurminaan. Onarna sxmi dyanuiaral yekyHaaara 99% koaauk
TO3aJaHaH.

2.8. FOBuI1I BocuTAaJIapu €paaMu/ia IBHII

Kuzaupuiran ro3anapiard uguoc KOIAUKIAp OfaTina, UIIKOp €KU KUCIoTa
TapKUOJIM IOBUIII BOCUTAJIApU E€pAamMuaa, IOBUIAIU. XaMMa XoJulapaa AapXoJl CyB
ounan yaitmiagu. CoByK o3ajap ojaT/aa MILIKOPJIM Ba 0ab3u BaKTiIap KUCIOTAIU
spuTMajap OMJIaH FOBUJIAIH.

Nmkopnu roBumn Bocutacw, oaaTdaa kayctuk coaa (NaOH) Ba komauk
miéHkacu  (KaBaTH) opacuaa SXIIM  OOFJIaHUI XOCHJI KWIMII —Makcaauaa
OYKTHUpYBUM areHT (CMauuBaresib) KyIIWiIaad (CYIOKJIWMK 1032 TOPTHIMILIMHU
nacaitupyBun). Oparna aHUOHJAM OVKTUpYBUWIApAaH OuUpU — TUIOJAAH
(ankunapuicyiabdonart) GoitganaHuIaan.

FOBum BocuTacKu KOJAWMKHM AMCIEPCIAHUIIM Ba CYCIEH3US 3apadajapuHu
KUCMJIApUHU TIaFa-mara Oynakiap (XJ10Mbe) XOCHI Oynummmra uyn Kyimai axpatud
(TopTHO) KEeTHUIMMHU TaMuHJamM kKepak. Camapanw sMyJbranys Ba IUCIIEPCIIAII
UMKOHMHM OepyBuM areHT cudaruga nonudocdatiap, IIYHUHTAEK CYBHU
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foMiaTyBuu (HaTpuit yuadocdar) xusmat kunaau. Harpuit yaudocdart Ba pocdarnu
KOMIUIEKC OMpHUKManap KEHI TapKajraH.

Ym0y 10BUIII BOCUTACUHU KYJUIALAAH MKOOWN HaTHKa OJIUIIHMA TabMUHJIAII
YUyH JKapa€HHMHT OUp HeuTa KYpCaTKUWIApUHHU Ha30paT OCTUra OJuil JI03UuM. by
KypcaTKawiap:

- FOBUIII BOCUTACH dPUTMACH KOHLEHTPALUSCH;

- FOBHIII BOCUTACH 3PUTMACU XapopaTH;

- IOBHIII F03aCUTa MEXAHUK TaAbCUP KyUH (TE3JHK);

- FOBUILU JaBpPH.

HOBum »spuTmMacu KOHIEHTPALMSICH SPUTMAJAard IOBHII BOCHUTACUHUHT
MUKJIOPH FOBHUIIJIaH aBBaJl Tajad Japa)kacuJard KOHLEHTpauusra KeJITHPUIMILA
kepak. FOBum xapa€Huaa spuTMa 4aluil CyBM Ba MaxcCysloOT KOJJAMKIapu OWJiaH
apamamm6 keranu. LIyHUHTIEK 03pOK HeWTpautamyB Xam pyi Oepaau. LllyHunr
YUYH FOBUII Kapa¢HU JAaBOMHIA KOHLIEHTPALMSAHN TEKIIUpUII J03uM. Hazopar Ky
épraMuia €KM aBTOMATHK Tap3/Ja aMajra OLIMPUINIIN MyMKUH. Jl03UpOBKa KWJINII
Xap JIOMM IOBMII BOCHTAaCHMHM MIUIA0 YMKApyBUM KOpPXOHaA KypcaTmacura OMHOAH
o0 OOpUIMIIM KepaK, YyHKH KOHIEHTPAUUSHU OLUMPUIIMII XaMMa BaKT XaMm
IOBHIL CaMapaJOpJUIrMHU OIIMpaBepMail — aMajja KYNUK XOCHJ OYiIuiu
TECKapy HaTWXaHU XaM OepHIlld MyMKHUH Ba X.K.

2.9.10BuII BOCUTAJIAPUHUHT TaBCH(PU Ba xoccaaapu

FOBum Bocutanapu amoxuja KUMEBHUM Mojianap €ku Oap-OMPUHHUHT CHUPT-
daon mMoamanmapra TabCUPU Ba KYNMHUKHU CYHIUPHUIIHM Ky4auTHUPYBUM MOJJajap
apanammacu. Kympok koMmMmoHeTnu apanammManad ¢oiigananrad MabKyll, 36pOKH,
YJIApHUHT FOBHUII camapacu okopupok. HOBuin Bocutanapura tanad Kyhdugaruaan
nbopar. Yiap HMHCOH OpraHM3MHUIa 3apap €TKa3Maclurd Kepak, CyT Ba CYyT
MaxcCyJIOTJIapu, KOHCEpPBa MaxCyJjoTjiapu cudarura TabCHp YTKA3MaCIUId Kepak,
IOKOPY KOPPO3UOH (haoJUIMKKa 3Tra OVIUIIM Ba YCKYHaJIApHU MYTJIOK TO3JIUTUHU
TabMUHJAK Kepak. HWdrmocnuk wmypakkad €Er-MuHepal TapkuOmaH uoOopar.
[IIyHuHT yuyH IOBHUII BOCUTacu cudaTuia KUCI0Ta-ulIKop TapkuOra sra Mojianap
TannaHaau. OKcuin Ba €fllap TUAPOJIM3NIAHAAM Ba HWIIKOpP OWJIaH HOBUJIAIM,
MUHEpalb MOJJaNap KUCI0TaAa SpUIIN Ba YCKYHaap F03aCH/IaH FOBUIIA/IN.

Nikopuii 10BUIII BOCUTACH HATPUW TUJIPOOKCUIN (KAyCTHUK CO/JA) Ba YHHHT
Ty3Japu: HaTpUil KapOOHATH (KAIBIMIJIAHTUPWITAH COJa), HATPUIHU CUITUKAT UBa
TETpaCWIMKATH (CYIOK IIWINA) FOBUII BOCHTACH KOMIIOHEHTJIApU XHCOOIaHAIN:
HaTpuil  ¢ocdaTmapu, KymiagaH HaTpuili rekcametodocdar Ba HaTpui
tpunoaudocdar aiipuMm r3a (aon xoccamapra sra, CyBHH IOMINIATagu, Kyriad
CHUHTETHUK IOBHUIII BOCUTAJIAPHU TAPKUOUTA KUPAIH.

Kanpumitnanran Ba KaycTuk cona 2-4% MUKAOpZia IOBHUILI BOCUTAIAPU
TapkuOWra Kupaau, EKM ajloxyja IOBUII BOCUTAacH cudaTuja HWIUIaTHIAIN.
Kanpuumiinanran Ba KayCTHUK coja to3a (aos xoccara sra OYnumO, MBUTHILI Ba
AMyJIbCUsIIAIl KOOWnuaTH Oananna. Yiap, wacaiaH HaTpuil Tpunonudocdaru,
uBuTYBUM POM-AII-1 éxu «Bumom», POM-BJIOK Ounan unnatunagu. X03uUpru
KyHaa umkopui topumi yuyH MCTA, MC-37, «Butaze AJIM», «Katpuwm»,
«Crexnomoity, «EC-IIpomons Cymnep», «I[I13-MUII Ilentpa» kabu 10BHII
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BOCUTBIIapH MaBxyZ. CyBIIM spUTMa TapKuOuIa yIapHUHT MUKI0pHU 1-2% Oynuim
Makcaara MyBouk, aMMo uduociaanui Typura kapad 1,5-2,5% rava ommpuianim
mymkuH. Umkopuii CIP roBumga umnoptaan kenradn Divo-109 roBuin Bocutacu
unuiatuiaau. by apamammManuHr TapkuOura Kyvuaarwiap kupaau: EJITA, natpuii
Ty3u > 30%; opranuk KucioTtaiap Ty3napu 5 naH 15%-raua; HouoH tenszua 1-5%;
Oytunrnukons 1-5%; narpuit pocharu 1-5%. Kymmmua gaximm To3anamn xoccacura
aTa, KATTHUK 3appadajlapHy YyKMara TYIIUIIUTra KapIiuiuK KUIaIu.

VYckyHa ro03acuia KaTTUK 4yKMa XOCWJ Oynranjaa (KyHUHIIU, «CYT TOLINY),
alfHMKCa MCCUKJIWK YCKyHacHuJa XamjJa KaTTUKJIATH 6 MT-3KB/J-IaH IOKOPU CYB
WIUTATAITaHIa, WINKOPUW FOBUIN BOCHTajdapu OwWiaH OWpraqvkaa KHACIOTaId
BOCHTAJIap XaM HWOUIATWIaAd. YJapra a3oT KHCJIOTacH, aMuJ0CyIb(oH
(cynbpamun) kucnmoracu, POM-OOC, KCII-1 kupagu. VYmlOy moBUIl
BocuTanapuHuHr KoHeHtparuscu 0,4-0,6% -man omMaciuru baBCUS STUJIAIM.
Vra  KarTMK  uYyKMagap ~ XOCWI  OyiraHaa  IOBHMII  BOCHTAJAPUHMHT
koHueHntpamusicuan  0,7-1,5%-raya ommupum TaBcus OdTwiaau.  Yer oanjmaH
KEJITUPWITaH KUCJIO0Taja IOBUII BOCUTAJIApU XaM UIUIaTuiiaau, doscan KymmMyacu
— CYIOK KOHIIEHTpaT, TapkuOujaa Ouojoruk ¢aosi Mojfanap Mapxyd. Y SXIIH
UBUTHUIL, KOMIUJIEKC XOCWJI KWIHMII Ba JUCHEPCUSIIANl XYyCyCHsTIapura ora.
Kymmmyanu CUII roBum yckyHacuaa 50-53%-mu a30T kuciiotacu OwiiaH Oupra
unuiatui takd stunand. FOBumaan Tamkapy Ae3uH(PeKusIan TabCUpUra xam
ara, YyHKU Tapkuduga 5% docdonar (kucinora) Ba MHTUOUTOPIAp MaBXKyI. Y HJIaH
dbolinananul ycKyHaJIapHU UQIOCIAHUII Japa)kacura kKapad, a30T KHUCJIOTacu
capdunu 10-40%-ra kaMalTHPHUIII UMKOHIUHH OepajIu.

FOBui Bocutanapu spuTMa XojaaTuaa UIUIATIIKO, KyWHIaru xocciapra ara
OYyUIM Kepak: 103a TAPaHTJINTH TACT OYJIWINW, SXIIA WBUTHINHN, KYIMHUK XOCHJII
KWINIIKA Ba 3MYJICUSUTAHUIIN, CTAOWJUIAIITUPUILI TabCUPUTa, COJIFOOMIM3aIIMIIAII
UMKOHUSITUTA 73ra OYIUIIHM, OKCWJUIAPHU NENTHIJIAINTHPUIIHA YaKUPHUIIA Ba
MIUIIUPUIITE Kepak. Y camapald IOBUII TabCUPHU Ba YCKyHa IO3aCHAAH SIXIIH
IOBIJIMIIIN KEpaK.

KOBum BocuTaTacu OupuHYM HaBOATAAa YCKYHa FO3aCHHHM WBUTHUINU KEpaK.
FO3a Tapanrnuru Tydaniau TOMUM KaTTUK 032 YCTUA TY3HIa IH.

Arap KaTTHK >KHCM MOJIEKYJIaCH Ba CYIOKJIUK Opacujard TOPTUILIHUII
CYIOKJIUK MOJICKyJIaJlapy Opacujard TOPTUIIMINIAH IOKOpU OVyica, y Xoija
CYIOKJIMK 103a]1a TapKaiaau, SbHU UBUTA]IH.

KarTuk Fo3aHUHT FOBUII BOCHUTACH TabCHUPHAA SXIIM HMBUIIH JSpUTMa
TeMmreparypacu Ba UBUTWIAETraH 1o3a Marepuainura OoffukK. FOBuin
BOCHUTAJIADUHUHT WBHTHIN  XYCYCHUATHHH OIIMPHIN Ba 032 TapaHTJIMTUHU
KaMalTUpHUI y4yH 103a-Qaoi Moaaanap KyJulaHUIAIu.
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O3a-daon mommamap cyBaa spuranHia MOJEKyJIJIapHUHT KyTOjapra sra
OynraHu y4dyH CYIOKJIMK-XaBO [03aCM TOMOHHJAH ajcopOiusiaHaau (pacmra
KapaHr). DByHUHT HaTuXacuaa 103a TapaHTJIUTH Tacasiy, YyHKH CYIOKJIHUK-XaBO
@KpaluIl  [03aCH  YIJIEBOJOPOJI-XaBO aXpaTUII 03ack OwWiaH ajMmaliajiu,
YTJIEBOJOPOJIADHUHT 1032 TApaHIJIMTU 3Ca CYBHUHI 1032 TApAaHIJUTHAAH aH4a
Macr.

VYckyHa 1o03acua €rmap MaBxKyJ OyJca YHMHT IOBHII BOCUTajapu €praamuia
MBUIIN KECKMH EMOHNAIIAAM. EF JHr SXIIM MBUTHIN KOAMMMsABTra sra. LIyHuHr
YUYH Yy SMYJIbLUSIIAII OPKAIU I0BUIAIU.

HUdnocnanummapad SMyJIbCHsUIAll YY9yH IOBUII BOCHUTACH [03aHH AXIIH
UBUTUIIM Ba €fF IUI€HKacuHu Oy3umm kepak. HOBum xapaéHupa €rHu
AMYJIbCHUSJIAIIA FOBUIII BOCUTaCUAAru Kanuuisip-dhaona mojanap (dMysibratopsa)
TabCUp  Kypcatagu. Owmynbrarop  cudaruga  cupt-daon  moananapaaH
doitnananunaan. Ymap wkoOuil amcopOuus HaTHXKacuaa CyB Ba €F opacuaaru
dazanap apo TOPTUIIUII KyYHMHU KaMaWTupaaud. YIap UKKU ¢aza opacujard rosa
TapaHTJIMTUHU MacalTUpaau: CyT €FM — dpUTMa, OyHHHI Y4YyH ammapar f03acu Ba
udaoc KaTiiaMm opacura Oup TEKHCIa KUpaau. IMYJIbCUSIIOBUM Mojnanap (aszanap
apo uerapaja WUFWIaAN, KOOMK XOCWJI KWJIAI, yJap ajacopOnusiam Kydiapu
TabCUpHUAAa EFHUHT DHT Maiiia 3appalapuHu Ypad oJjaau, Oupriammiiura nyn
KyhMaiinu. KOBUIII BOCUTACHHUHT 3MYJILCUSJIAII XYCYCUSITH XU Oyica 6apya €r
HIApUKJIApY YH/IA MyaJlJlaK (IMCEepCUsIaHTaH X0JI1a) XO0JIaTaa Typau.

IOBum  maiituaa  €F  AMYJIBCUSCUHUHT  IOKOPH  JTUCTICPCHUSIIHIUTH
upaocnukiapra KypcaTmiaéTrad UMPKYJISIIUOH IOBUILATM MEXAHUK TabCUpP OWIIaH
XaM KYJUIQaHWIMIIM MYMKHH. UyHKM LUPKYJIANUSIA CYHOKJIUKHUHT TYpOyJIEHT
XapakaTd ro3ara KeaTupuwiaau. MexaHuk TabCcup Ky OWjiaH OBUIIAA HTYETKAIAp
TabCHPHA XaM F03ara KeJIHIIH MyMKHH.

«CyBoaru  €r» OMYJIbCHSICMHUHT  CTAOWUIAITUPYBYUCH  TUIPOPUIH
KOJUIOMJUIap, «E&FAard CyB» OMYJBbCHACHHUKH 3cCa OJeopuiIb KOJIJIOUIJIAP.
Askpanumn  ro3acuga  Oapobap TakCUMIJIAHTaH Mailiila KWK 3appajap Xam
crabunuzatop  Oynumm  MyMKuH. FOBUII  BOCHUTaNapyuHU  AMYJIbCHSIIAIIL
KOOWIMSITUHN alpuM DJICKTPOJIMTIAD XaM OIMUpHUINM MyMKuH. KaTTuk cyB Ba
YCKyHa l03acujia MaBxyna Oyirax Ca*+ Ba Mg2+ VOHJIApU  CUJIMKAT Ba
docdatnap Omnan sIXuu OUPUKAIH.

IO3acupna oxcun Konaumkiaapu OYiraH yCKyHaJapHU OBUII >KapaHUIA,
allHUKCAa MCCUKJWK aJMallMHMII anmnapariapu (mactepu3aTop, CTEpUIM3ATOP,
BBIKYYM-OyFJIaTUIIl anmapaTiapd Ba X.K.) HH, OKCWUIAPHU IIWIIMPYBYU Ba
MENTUJIOBYM FOBUII BOCUTAJTAPHU KaTa POJIHU YHHAW]IH.

Okcun MoIjIapu CYBHHU SIXIIIM OWPUKTUPUIN XYCYCHSITUTa 3ra, HaTUXKaJla
OKCHJI Maccacu Ha XaXMUHHMHI IMIHIIWAIIA BYXyAra KeJalu. Okcun xamma
HAMJIMKHU IMAMMaian, y GakaT OKCUIIHU SXIIM UBUTraH CyBHHW mmmanu. Jlemax
OKCUJI KOJUKJIAPUHM FOBUII YYyH KOJJIUKJIAPHU SXIIM WBHUTAJAUTAH FOBUIII
BOCHTAJIAPUH TAHJIAL JIO3UM.

HOBum BocuTaIapy TabCUPHU OCTUAA OKCHJI aBBaj rejibra ailjlaHaau, CyHrpa
WA JaBoMua cyronanu. [ummin BakT yTuimm OuiiaH OKCHUIT KOJIHKTApUHUHT
NENTUJIAHUIINHY  (KUCMaH TMapyajaHUIIMHU) o3ara kentupaau. Hartmxkana
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103acujia  aacopOIMOH-CONBBAT KOOWKIAp Xocwsi Oynaam. Ymap 3appadanap
SKUHJIAIIWAIIITa WY1 Kyimaiay, qucrepe (Tapkok) xonataa yuuiad typaau. Hlumm
[IBa MENTUJIAHUII TE3UTH U(IOCIaHTaH OKCWJI KATJIAMHUHHUHT XYCYCUSATIApUra,
3appavaiap  yiyamura, IOBHII ~ BOCHUTacH HOPUTMACHHUHI  TapkKuOW  Ba
KOHIIEHTpausicura OOFJIUK.

Oxkcuit 3appavanapu KaHdya maiiia O0yiica Ba KaHYaJIMK KaM arperanusjiaHra
Oynca, ynap IIyHYadWK Te3 INMIIAAM Ba IOBUII BOCHTACHJA TMENTUJIAHAIM.
[{upKyISITUOH FOBUIN YCYJIHIa OKCHUJ KOJIUKJTAPUHUHT KaTa Tyaajaapu TypOyIyHT
OKMM KaTTajalllraHaa oOcCOH mnenTuiaHaau. FOBuIll BOCHTacHM MUKIOPH €EKHU
KOHIICHTPAIIUSICUHU OLIMPHUII XaM OKCHJI KOAWUFUHU TE3pOK IIMIIHUIIN Ba
NENTUIJIAHUIIIUHY TabMUHIAWIM. AMMO IOBUIII BOCUTACHHUHT MUKIOPU MabiyM
KOHIICHTpAIMsira €TraHja MeNTUIJIaHUIl CYpbTH Yy3rapMaidl KoJiaaud, aKCHHYa
YCKYHa METAJUIMHUHT KOPPO3USJIAHUIIN BXY/Ira KEJIUIIN MyMKUH. YHJaH TalllKapu
IOBUII JkapaéHn Kummarinamaau. LIyHuHTr ydyH poBHII >Kapa€HUHU HOBUII
BOCHUTAaCMHUHT MakOyJl KOHIIEHTpauusicu Ba capduHd aHuKiIad opud Oopwii
Makcajra MyBo(UK.

Kucnora Ba HWIIKOp 3pUTMallapd BHr SXIOM MENTUIJIOBYM BOCHTAIap
XucoOIaHaau, aMMO yliap Oup Mapomjia camapaiiy TabCUp dTMaiu. MacanaH a3oT
KHCIIOTaCH dpHUTMacHaa Cylb(}ar KHUCIOTacH dpUTMAacHra HHcCOAaTaH OKCHJI SIXIIU
mumaad. MyBoguK paBuiia OKCUJI THAPOKCUJ HATPUN SpUTMAcHIa TUAPOKCH]L
KaJIUS DpUTMacura HucOaTad XM muiaan. VIcCukivk anMamHuIn annapaTiapu
103aCHJIaH CYT TOIIMHU FOBUO KETKHU3UII YUYyH MabJyM KOHIICHTPAIUSIU YyBUM
HATpUil Ba OMp acociy KHCIOTalap 3pUTMACUHM UILIATHUII MaKcaara MyBOQUK.

HupkynsiuoH toBuiga (GoigalaHUIaUral 3pUTMa KOHLIEHTPALUSACH, Ky
OWIaH IOBUIII BOCHUTAacHUra KaparaHja IOKOpHU OVJIUIIM MYyMKHUH, IITyHJAQ IIUIIHII
TE3JIUTHU Ba OKCUJTHUHT TENTHUIJIAIIUIIN TE3JIallla]IH.

Kymuk Xxocui KUuII FBUIIT BOCTAIAPUHUHT XOccajaapuiad oupu. Y mucrnepc
CUCTEMA, XaBO 3appajiapy IOTMKa CyB MapJacy OWJIaH a)KpaTHIITaH.

hympee Bosdy 1y

XaBOHUHT dpUTMa OWJIaH TETUIIM HATW)KAacuJa XaBo Mydakdagapy ro3acuja
amcopOIuMsIaHTal  KaTiiaM Xocun Oymanu, yHuUr Tuapodod KHCMH XaBora
HyHanTupuiarad, ruipoduib KUCMH 3¢a — CyBra (pacMmra Kapasr).

XaBo mydakiapu HSpUTMaJaH KyTapuiaubd ro3a-gaos Momajapra TyJraH
103aap YTHO, MKKUHYM KariaaMm OwnaH Yypananad. KYynmukHuUHT Xocun Oynumim,
I03aHUHT KaTa MHUKAOpAA KaTTalamuiny OuiaH OOFiuK, ¢akaT TMacT o3a
Tapariuryga BYXKyAra Keaumd MyMKAH. KYnukHuHT OapKapopiuru Typiid
OynuIIM MyMKHUH: OMp He4ya CeKyHAJaaH Oup Heda KyHrada. XaBo My(dakIapuHHHT
yiyamiapu KaH4aluK KaMm Oyica, mydakyanap IIyH4a y30K CakiIaHuO Typaau.

40



YckyHanapau 10BUO YalraHJaH CYHT YHHHT FO3acH[a FOBUII BOCUTACHHUHT
IONKa KaTjaMu KoJaau. YHJa 3MYJbCUSJIAHTaH 3appadajiap KoJraH Oyiuiu
MYMKHH, 3appadanapia 3ca U(pIOCIMK Ba MUKPOOpPTaHU3MIIAP OYIUIIN MYMKHH.
[IyHUHT y4yH CaHUTAp MILJIOBAAH CYHT IOBUII BOCHUTACMHHMHI YCKyHa FO3aCHJIaH
IOBWJIMILIATA KaTTa YbTUOOp Oepuinanu. ByHUHT yuyH yJIapHUHT TapKUOHWTa Maxcyc
Mojanap Kylmuiaad, macainad Hatpuil gocdartu. By cyBHM rominaTtaau, IOBHII
BOCUTACHHU YalHIIIA T€3 KUTUIIUHA TAabMUHIANRIN.

2.10. TexHOJIOTMK YCKYHAJIAPHU KOBHII CAMAPag0pPJIUTrUra
TabCUP 3TYBYH OMHUJLIIAP

CytHu  KaldTa  WIUIAll  KOpXOHaJdapuaa  YCKyHamap  Kya  €ku
MeXaHu3alMsUlallard  ycynna ooBuinaau. Kynna roBumpa €paamu  BocuTaiap
cuparua IMYETKA Ba KUPFUIL Ba CyB KYBYpH LUIaHTJApUAaH (oiganaHWIaIu.
MexHaT  Kym, caMapajopiurd HUIMYUra, FOBWIAJUTAH >KOUIApHU OYUO-EMUII
Te3NMrura OOFIMK. AWpHUM X0J1/1a alHaH M1y yCyJjia SHI camapalid IOBHUII aMalra
OLIMPUIIUIIN MYMKHH.

MexaHHn3alMsUIANITaH FOBUII MEXHATHU CHTWIUIAIITUPAAU, YYHKU IOBUII Ba
Ne3uH(PEKIUsIalll  BOCHTAJapM Ba CyB O€pK Koija IUPKYyJIALUsIIaHAId
(IMPKYJISAIMOH EKM yCKyHanapHu ouMaii roBwuii, CIP).

VYckyHanapra Mapkasziaiiral MeXaHu3alysUIallirad CaHUTap UIILJIOB OepuIlaa
Oapya 10BUII Ba Je3uH(EKIUsIAII 3pUTMaIapy XaM/a I0BUII YUYH CyB Oup >koija
Tall€piaHaay Ba 3aBOJHMHI Oapua 1exJjiapura KyBypiaap €épaamuaa Oepuiaiu.

Nuunatuirad 3puTMa Ba IOBraH CyB MapKa3ui IOBHILI OYJIMMHUJArd Maxcyc
yaunuiapra kenaaud. FOBUIIHUHT ymOy TypMHHM yHYa KaTTa OyiMaraH, KyBpJapu
XaM KaNTa KOpXOHAmapjia Kyumall TaBCHs OSTHWIaAd. MWHpHK KOpXOHanapja
MapKaszJalraH Builiad GoiataHuIl MaiiIon KaTTa OYJiranu Ba KyBypJiap Y3yH
Macodara Uy3WIATaHW YYyH IOBHIN Tyrarad KyBypjapjaa Kyriaad KoJAUKIIap
KoJuimmra o0 kenaau. by roBuI camapacuHu macauTupau.

Mupyuk KopXoHaTapia MapkasiaH aXpalraH [OBUII YCYIHHH  KyJUIall
Makcaara MyBO(HMK. ByHHMHr ydyH acocuil TEXHOJOIMK KypuiMajap FOBHIL
Kapa€HU TMpoTrpaMMaAlITUPUITAH WHIWBHIyal FOBUII MOJYyJUIapu  OujaH
tabMuHIaHaAW. OBUIIHUHT Oy Typu KYJUIaHWITAHJA WIIKOP Ba KHUCJIOTA
SpUTMAJIapu MapKasJalliraH IOBHIN KypuiaMacuaaH Oepuiaau, YalMIll y9yH CyBHU
MCUTUII Ba y3aTUII JIOKaJd 4YeKKa CTaHUMsJIapAaH amanra omupuwiaad. FHOswui
BOCcUTaJIapy OeNruiaHraH MUKIopjaa Oepuiamu, Oy sca malriar, CyB Ba OyFHHU
TeXalll UIMKOHUHU Oepaju.

TuzuMa 10BUII BOCUTATIAPUHUHT XapaKaTiaHUII TE3JIMTU MapKa3JaH KouMa
Hacociap €épaamMuaa TabMuHIaHaau. CaMapaiy  OBHUII  y4yH  YCKYyHa
TEKUCIUTUAATU 3pUTMa topuil Te3nuru 1,5-3,0 m/c Te3nukka sra OYIuIIM Kepak.
Ymly Tte3nukiapaa CYIOKIUK OKUMU TypOYJeHT pexumaa amaira oOIlaji,
HATWXKaJa YCKyHa JEBOPJAPUHU OKUM caMapald TO3ajJaiau.

OpuTMa OKUIIMHUHT TE3JUTM KaMm Oyiica ra3 mpoOkanapu Xocwus Oymanu,
fopulll cudarn Eémommamaau. Te3nuk olica SpUTMaHU XapaKaTIaHTHUPHUIITA
cap(raHran KyBBaT oIIay, THAPABINK 3apOanap Xocui Oyiau.
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PesepByapnap moBWIraHjga »>pUTMa pE3EPBYAPIAPHUHUHI HYKH IOKOpHU
KHUCMHUTa CeNMujiaau, CYyHra y3W JeBop Oyiimya mactra okuO Tymamud. by xonma
IOBHUIII CaMapacd WKKHU COIUIONM aljlaHyBUaH IMypKayud MIUIATHII XucoOura
OILIA]TH.

DpuTMa TeMIIEpaTypacH OLIUIIN FOBHUII CAMAPATOPIUTUHH OLIUPAIH.

Crepwinzanua KypwiMalapyuHu roBumga temmneparypa 115-137°C-raua
KyapuJiaJiy.

Okopu  temmepyrapa  KyJUlaHWITaHAAa  IOBUII  BOCHUTAJapUHUHT
TeMIepaTypacu MacauTUPWINIIN MyMKHH.

Xap Oup [OBHIN MHUKIN, KUMEBUU BOCUTAIAp OWiIaH Je3WH(EKIMsUIANIIAH
CYHI IOBUS BOCHTAIAPUHMHT  KOJJIUKJIApU  O3MK-OBKAT  MaxcCyJoTJapura
KYIIUJIMACIUTA YYyH yCKyHajap To3a CyB OwiaH vakunanud. Yaum ydyH
KYJUIaHWUJIAJUraH CyB To03a, OaKTepusuiapliaH Xouu, cudariu OYIuIlud Kepak,
CanlluH 2.1.4.559-96 («Wuum cyBu. Mapka3znamrad HYdIl CYBH TabMHUHOT
TU3UMHU TUTHEHUK Tanabnapura. Cudar Ha30paTH»)-ra MOC KEJIUIIU Kepax.

VYckyHanap 103aCMHU IOBMII Ba JIe3MH(EKIMsIIANl BOCUTANAP KOJJIUFUHU
YaWWIIHU TYJA-TYKUCIWTMAH HA30paT KWIUII MIApT. DYHUHT Y4yH JIAaKMYC
uHauKatopwian (organanmianu. JlakMyc KOFa3HUHT PAaHTUHUHT Y3rapuinura
Kapab Jaiiuii xapa€Hu X0THUMa TOMAIU KU JaBOM ITTUPHUIIAIN.

V3 nmmHM GaxkapraH MIIKOPHIl Ba KMCJIOTaIH IOBHII Ba AE3HH(MEKIMSAIAII
BOCUTalapu OWp TaHKra WWFuiIaau, HelTpamnanaau Ba pH HelTpan Oynranna
CanlluH 4630-88-ra MyBO(MK KaHATU3aMSITa TAILTAHAIH.

2.11. le3un¢ekumsiam BOCUTAIAPUHUHT TaBcudu

CyTHu KaiiTa unuiai KopxoHajapua J1e3uHeKIusuail Bocutacu cudaTruia
XJIOp TapKuOIW mpenapariap/iaH, TypTiaMun aMmMmoHuinuk oupukmanap (TAB) Ba
MEePOKCUI Mo ANIpAaH (GoiiaTaHuIaIu.

Xnop TyTraH OWPUKMAaJApHUHT JAe3WH(EKIUsANIAl TabCUPH MEXaHU3MU
ynapHud cyBaa sputranaa xjopiau kuciaora (HCIO) xocun Oymuimm Ba MyXuT
TapkuOura Kkapab ¢aon kuciopong O Ba xJjopra nmapyagaHuimaad uoopar. daon
KHCIIOpOZ, Oup XyXaWpaid MHKPOOPTaHU3MJIADHUHT  TaHacura OWPUKUO
JNECTPYKTYpJIaHTUpaaun. MUKpOOpTrHU3M Xajok Oymamau. Xuopau Ae3uH(EKIus-
JIOBYY MOJAaIap KYIiad MUKpOOpraHu3MIIapra Kapiiy camapa oepasu.

Xnopmu Moanmanap cudaTHAa YCKyHAJapHW, WHBEHTAp Ba WIUIUIAPHU
ne3rHGeKusIan yayH HaTpuid Ba kanpuuid ruapoxiopumiapu (NCIO, Ca(ClO,)-
naH ¢oiganaHuaaan. Yiaap yMyMManiIyM xiopiu oxak oupukmacu Ca(OH)CI -
naH 2,2 kympok ¢aon xjop Tyraad. by Moanmamap 3aBojjiapra IOKOpH
KOHIICHTPAIUSUIM DPUTMA KYPUHUIIHMIA KeATHupuiaau. TapkuObumaru akTHUB XJIOP
150-170 r/n-am tamkuna 3tanu (A Hatpuii runoxiopuau) Ba 100 r/nm (xambrwii
runoxyiopuau, 1-naB). CyT caHoaTHaa YCKyHa, HWHBEHTapb Ba TapalapHH
ne3uH(peKIusIa ydyH TapkuOuaard aktuB xyop muxaopu 100 r/a-man kam
Oynamaran spuTManapiad Qongananuiand. JlesuHpekuusaam ydyH AUXJIOPHU30-
uuranypoH kucnotacu (JAXIIH)-HuHr HaTpuiinum Ty3u Xam unuiatuwiand. Y 60%
aKTUB XJIOpra ara KykyH, HeiiTpans anonut «AHK» Ba xsnopamun b-nan nbopar.
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Xnopmu oxak Owmpukmacu Ca(OH)Cl - 35% aktuB xmopra ora,
maddodaanTupuiirad dpuTMa KYpPUHMILIKJA CaHy3eJd Ba XH3MaT KYpCaTHII
XOHaJApUHU  JIe3UHPEeKIMsuiamga uiumaTwiaad. [{upKynsauusiioBun — 10BUIIIA
XJIOpJIM OXakjaaH (QoWganaHuim  Makcaara MyBOGUK 3Mac, YyHKH YCKyHaslap
103acujia Kajablui Ty3U YYKMallapu XOCHJI OVIHUIIN MyMKHH.

CyTr canoaruga TtypriamMun amMmoHuimuk Oupukmanap (TAB) rypyxura
MaHCy0 KaTHOHAaKTHUB MoJjaiap SXIIM aHTUOaKTepuan MyXuT cudaruaa
KYJUTaHWIaau. YJIapHUHT 3aud OBUII XYCYCHUATIApU XaM MaBxXyA. YOy
npenapaTiapHUHT TabCUPH HATIKACHUIA MUKPOOPTaHU3MIIAPHUHT XaJIOK OViHim
OakTepus Xy)KalpaJapuHUHT Ypall XUcoOWra r03a CTPYKTYPACHUHUHI  YTKa3WIII
MEXaHU3MH OY3WIHINK, MOJJa aJMalIMHYBH J>XKapaéHUHUHT TYXTalld XucooOwra
103ara kenaau. AMMmonuimnk Oupukmanap (TADB) npenapatnapura «CentAOuK»
(0,025-0,05%-m1 spur™ma), «Camddpdext» (0,1-0,2%-m1 spurma), «CenTogop»
(0,015-0,02%-1u sputma) kupaau. CyT caHOATHAA KEHT KyaMaa (o qalaHuaimn.

CyTHu KaWTa WAl KOpXOHajdapuja BOJOPOJ TEPOKCHUIU aACOCHUJIaru
nesundexrant (20-60 %) xamaa ykcyc kuciotacu (2-10%) xam KyiutaHuUIagu.
Vnapnan Oupu - «I[I13-Okconust axtuB» (PS-oxonia active) KeHr kyimamza
aHTHOAKTEepHaJl TabCcUpra 73ra, Macajlall HWYyak TaéKyalapu OaKKTEpUsICHUTa,
craduIaKOKKIapra, CTPENTOKOKJIapra, MOFop 3aMOypyFliapu, JposkiKajiapra
Kapuii. YHM 3aHrjlamac NylariaH, aJlOMUHHUIAAH, MAcT YIriepojyuld IyiaT/iaH
Tali€praHTaH Ba HUKENb €KW JTaTyH OWJIaH KOTUIAHTaH, TUIaCTMAcCaaH TanépiaHran
Typiu YCKyHAJIApHHW, KyBYpJapHH, TapaHW AC3WH(EKIUsIAl YIyH HWIUTATHII
MYMKHH.

Jle3uHdexuusananm BOCUTANIAPUHU CaKJIall[a MacT Yriaepould IyjiaT, dysH,
JaTyHb, OpOH3a, MUC/IaH Tal€paHTaH WU CaKJIaHMalIu.

Jlesundexnuusanamaa tannanrad npenapatausar 0,05-3,0%-mu sputmacuaan
40°C xapoparna 10-30 makuka maBomuaa (oigagaHUIl MYMKHH. (hOMaaaHuII
MYMKHH.

[Tonrumep kormmamManu ypai MaTepUaIMHU CTEpruiall yuyH HOMoH I[IAB-
omox monumepu [AIID-106 xymmaran Bogopod TEpOKCUANAAH (HOMTaTaHMII
MYMKHH.

I'ITI3-106 TTAB-6510k monumepu OK €KW 04 CapuK paHraard napaduHCMOH
MOJIa, 60-70°C-na CyBJa SIXIIIU SPUIIN.

@

®

NOZY LKA CATMORKA, coos
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HA3OPAT CABOJIJIAPA

1. Nmma® dukapuilnl mepcoHalyd Kalcu TypyxJjiapra axpaTiiralH IKOPH CaHUTap
MaXOypHsITIIapra pruost Kuiajan?

2. ®usuk To3anamra Tabpud 6epuHr?

3. KuméBmii Tozanamra tabpud 6epunr?

4. BakTepuoaoruk To3anamra Tabpud 6epuHr ?

5. Crepuin To3anukka Tabpud 6epuHr?

6. KoHcepBanam (cyTHM KaiiTa MIIJIAll) KOPXOHAajJapuja YCKyHAJIapHU HOBUII
[UKJIA Kaiicu OocKuwiapaaH nbopar ?

7. MaxcynoT KOJIIMKJIapy Hera To3aiaHaau?

8. Er KOJITUKJIApHU KaliCH Xapopatiiv CyBja oBuIaau ?

9. IOBum BocuTanmapu TapkuOWra Kalcu MUKIOPAA KaJbIMIJIaHTaH Ba KayCTHK
coja kupaau?

10. FOBui xapa€HUHUHT HA30paT OCTUTA OJMHAJAUTAH KypcaT-Kuuiapu ?
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3-maB3y: HaBJiM yH TOPTHIIIa HHHABALIMOH TEXHOJIOTUsLJIAP
Pexa:
1. Hapnu yH TOpTHUILA AOHJIAPHU Maiianaiira Taiuépiamnt
2. YH TOpPTHUILIa MTHHOBAIIMOH TEXHOJIOTHIAp

Tassnu wuoOopanap: XXyBamm nmacrtrox, TeOpaTTHMYIM HAJOBYHM YCKYyHAa,

THAPOTEPMHUK UIILIOB, Maiaiaill, I0H, HaBJIM YH, OpaJIuK MaxCyJIoT.

3.1.Terupmonaa [AoHra TrHWIAPOTEPMHK HILIOB Oepuil  KapaéHm.
Terupmonnapaa 10HTa TUAPOTEPMHUK HIIJIOB OEPHII, aBTOMATHK PABUIIA Ha30paT
KWIWIIT Ba CO3Jall CUCTeMajapura dra OyiaraH Mypakkad MallnHa Xamja
anmapatiap OwunaH OWp Karopaa, sHAa OJJWA HAMJIOBYM MalllMHA Ba JIHUMJIAII
Oynkepnapuna onubd Oopunaau. bymapHUHT XaMMacu TEXHOJIOTHK CXeMa OpKaju
Oornanran OyiuO, MOHHWHT XOCcajlapura TabCUp KWIWIIHA KeTMa - KETJIWUTHHU
Oenrvinann.

['uapoTepMuK UIIIOB OepHIll KapaéHUIa TOHTa CYB Ba UCCUKIIMK OMIIaH TabCHP
KUIuHaau. by  KapaéHHUHT  peOKUMIAPWHM  aHUKJIOBUM  XyCycHATIapra
KyHuaaruinap Kupaad: HaMJIMK, Xapopar, 00cuM Ba skapaHHH JTaBOM JTHUII BaKTH.
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TerupMmoHapaa AOHra THAPOTEPMUK WIIJIOB OCPUITHUHT KyWHIAard yCyJuiapu
KYJUIaHAIU:

1. CoByk KoHAMIIMSIAI YCYJIU;

2. Te3namtupuirad KOHAUIUSIAI YCYIIU;

3. Uccuk xoHauIMsIIAII yCYIIu.

COBYK KOHIHLMSUIANI ycymuma, xapopatd 14-20 C° 6ynran cyB Gmman
HaMJIaHaAW Ba OyHKepiapaa qumiaHaau. by ycynaa noH Ku3aupuiManu.

TesnmamTupunran KOHAMLUATIAII yCyiJaa, JOH TYHUHTUpWIraH Oyf OwiaH
OyFIaHTUPUIIAIU Ba KEHUH COBYK CYBJia FOBHJIAJIN.

Hccuk KoHAMIMSIIAIT YCyIuAa JIOH COBYK CyB OWJIaH HamJiaHaJW Ba Xap XHI
ucutruuiapaa (yabTpaToBYyIll, IOKOPU YaCTOTaIU TOKJAp, MH(PpaKu3wiI Hypiap Ba
OolKanap) Ku3aupuiaaau.

Jlonnn Maiiganam wmammuHacura (I- maiimamam CHCTEMacCHHUHT JKYBaju
CTaHOK) y3atunigad ojauH kymummya 0,3-0,5 % ra nammam Ba 20-40 mMuHyT
JaBOMUJIA AUMIIAI MaKOypuiaup. byHaa 1oH Tamkyu KOOUMKJIapuHu (MeBa Ba ypyF
KOOUFH, ajenpoH KaTJIaMH) HaMJUIUTH OIIUPUIINO, KOOUKJIapHUHT
ATYJTYBUAHJIMTUHU OPTUPHUIIAJIA, HATHXKada KOOUKIap XN MaiaraHMaiiii, KaTTa
OynakuanapHU XOCHJI KMJIQU Ba AJIaKiIap/a YHJIaH OCOH aKpaTHIIa Iu.

V36exucton Pecry6mKkacHaari TerHpMOHIAPA TOHTa THAPOTEPMHK HIILIOB
OCpUIITHUHT COBYK KOHIUIIMOHEpJANl YCyld KYJUlaHaaud. By YCyJIHHM TalIKui
KWIMHUIIM Ba OOIIKAPWIMINKM OJJWM, JIEKUH HaMJIaHTaH JIOHHHU AUMJAIl y4yH
KYIIPOK OyHKepiap XaxMu Tanad KHUJIMHAIK.

CoByK KOHIMIMOHEpJAIl YCyjAa, JOHra THAPOTEPMUK HIIUIOB Oepuill
Kyhugard TapTuOaa Oakapuiaau: To3ajaHraH JOHra Xymiad CHIUTMKJIOBYU
MalllMHAcUJa HWIIJIOB Oepwiaau, KyllMM4Ya HamilaHaau Ba aumiaHagu. FOxopu
IIMIIACUMOHJIM JOHJIap MKKU MapTa HaMJaHaJId Ba MKKW MapTa TuHaupwiaam (1-
pacMm).

HaBnmu yH Toprumiga OyFoll JOHWTa COBYK KOHAMIIMSUIAII YCYJa
THAPOTEPMUK HIIJIOB OEpHUIl PEKUMIAPUHUHT TAaXMUHUK Kypcatkuwiapu 1-
YKaJ[Bajia KEITUPHUIITaH.

HaBmu yH Toprumiga OyFoill JOHWTAa COBYK KOHAMIIMSUIAI YCYJIIa
THAPOTEPMHUK HWIUIOB OCpHUI PEKUMIAPUHUHT KYpCaTKAWIApU TaXMUHUUIUD,
YYHKH Xap OWp JOH MapPTUSACU Y3UHUHT OOIIIAHFUY XOCCAJIIAPUHU Xap XHWLIUTH
OWIaH Ba HAMJIMKHU Y3TapUIlMra WHIUBUAYAJ TabCUpPJIapy OujiaH TaBcU(IIaHAIU.
Terupmoniap/ia TEXHOJIOTHK KapaCHIapHU TAIIKWJI KWJIHIIT Ba FOPUTHII KOUadapu
acocuzia  WHXCHEP-TEXHOJIOI  TaHJAHTaH THAPOTEPMUK  HIIUIOB  OEpHII
pexuMIapuHu J1adoparopusaa €KUM MUUlad YMKapuIlga yH TOPTHUIL Hyau Ouiad
TEKIIUPUO KYPHUILHU MIAPT.
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1 - sxagBai

Hapiu yH TopTHIIIA OYF/I0H JOHUIa COBYK YCYJI/Ia THAPOTEPMUK HILIOB OepHil pe:KUMJIAPUHUHT TAXMUHUH

KypcaTKu4jaapu
byrnout Tunu | JloHHUHT Terupmonra JloHra ruIpOTEPMUK MUIILJIOB OEpHIll OOCKUWIapU YH  épmananl
YMyMHU Tylmia€IraH JoOH- bupunun NkxkuHun cucTeMacugaru
IITHIIACH- HUHT HaM- | HaMJIUKHH JMJIaII, HAMJIMKHU JAMJIIAI, Oyrmoii
MOHIUTH, % | IUru,% OIIMIIN, %o coar OILIMIIHN, %o coar HaMJIUTU,%
I Ba Il 60 nan roxopu | 11,0 nan kam 2,5...3,0 12...16 15..2,0 3..6 16,0...16,5
11 nan 12,5 raua 2,0..2,5 10...12 1,0..1,5 3..5 16,0...16,5
13,5 raua 2,0..2,5 4..8 - - 16,0...16,5
11,0 na" xam 25..3,0
40...60 11 nan 12,5 raua 2,0..2,5 9..12 1,5..2,0 2..4 15,5...16,0
13,5 raua 1,5..2,0 8...10 1,0..1,5 2..4 15,5...16,0
11,0 nan xam 4..6 - - 15,5...16,0
40 naH mact 11 nan 12,5 raga 2,0..25 6...8
13,5 raua 2,0..2,5 4..6 1,5..2,0 2..3 14,5...15,0
11,0 nan xam 1,0..15 2..4 1,0..1,5 1,5..2 14,5...15,0
60 nan roxopu | 11 gan 13,5 raua 3,0...3,5 14..24 - - 145...15,0
14,5 raua 2,5..3,0 12...14 1,5..2,0
v 11,0 nan xam 2,0..2,5 4.10 1,0..15 4..6 16,5...17,0
40...60 11 nan 13,5 raua 3,0...3,5 - 4..6 16,5...17,0
14,5 raua 2,5..3,0 12..16 1,5..2,0 - 16,5...17,0
11,0 nan xam 1,5..2,0 10...12 1,0..1,5 3..4 16,0...16,5
11 gan 13,5 raua 4..8 - 3..4 16,0...16,5
40 na” nact 14,5 raua 2,5...3,0 15..2,0 - 16,0...16,5
1,5..2,5 10...12 1,0..1,5 2..3 15,5...16,0
1,0..1,5 8...10 - 2..3 15,5...16,0
4..6 - 15,5...16,0
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JloHra Te3mamTUpWITaH KOHAMWIMSIANI YCyJduja WILUIOB OepwIll
Kyhungaru taptubaa 6axapuianu: 1oH ACK pycymiu OyfinoBuM anmapatia
Kucka BakT (20-40 cexkyHna) OyfjaHTaHJIaH KEeWMH OUp Heya J1aKuKa
UCCUKJIUK OyHKepuaa cakjiaHaad. KelnH uMCCUK JOH, IOBUII MalllMHACKA
COBYK CyBJa IOBWJIaJIM Ba HAMJIMKHU OJIYBUM MalllMHara rooopuiaau. JloH
KylIMM4a HamJIaHaJ Iy Ba JUMIIAll Y4yH OyHKepiapra rooopwianud. Arap
JOHHUHT OOIUIaHFUY HAMJIMTU macT Oysca, JOHHU HAMIIMKHU OJIyBYH
MallliHara rooopum mapt sMac. Jlon OyHaa TYFpullaH TYFpU HaMJIOBUYHUTA
00opwiaau. Arap JOHHHM KyIIMMYa HaMJjiaIra xokatr Oyimaca, HaMJIOBYU
anmapaTHHN TE3JIAIITUPUIITAH KOHAWIMSUIANT CXEMacuiaH OJIMO TaIliamt
MYMKHH (2-pacMm).

| Donni boshlang'ich Donni boshlang’ich
tozalash tozalash
_1

> | <
‘ ‘ Donni oxirgi
tozalash
3 1 l
4 Mg
4
9 5
TAAAA '@%
7 6 I mayd.e.
Donni oxirgi
tozalash
] 7.
M evavaY)
I mayd.e. ga
Y
1-pacm. JloHra coByK 2-pacM. JloHTa Te3mamTHpUITaH KOHIUITUSIIAIT
KOHAULHMsUIAI yCyJIIa ycynaa TUIPOTEPMHUK HIIJIOB oepwi

TUIPOTEPMHUK UIIJIOB OEPUILHUHT | TEXHOJIOTHK CXEMACH:
TEeXHOJNOTHK cxeMacu: 1-xymiad | 1-ACK pycymnu MaimumHa; 2-UCCUKIUK OWilaH

CWJUIMKJIAI MAaIIMHACH; 2- UIUIOB Oepuil OyHKepu; 3-IOBHII MallIWHACH,
HaMJUIOBYM MallWHa; 3- tuMiam | 4-HAMIIMKHU OJlyBYM MalllMHA; 5-HaMJIOBYH
OyHKkepnapu; 4-MebEpiaruy; S- anmnapaTtH; O-THHIMpUIIAMMIALL OyHKEpJIapu;

apaJJAlITUPYBYU IIHEK. /-Mebépiarny; 8-apajalliTUPYBUH LITHEK.

49




2 - KaaBall
Hapiu yH TOpTHIIAA OYFI0H JOHUTA TE3JAIMITHPHITAH YCYJI1a THAPOTEPMUK
HIILIOB OepHUIl PeKUMJIAPHHUHT TAXMUHHUI XapopaTH KYpcaTKHYJIapu

baxapunaguran JIOHHM UCUTHIL JouuuHr Hamnuru, % | Wmos Oepuri-

JKapa€Hnap TeMHepaTypacn,0 C HHUHT TaXMUHHUN
raya Keiinn rada KEeWHH BaKTH,MUH

Byrnartum - 40...60 13,5 nan |14,0...15,5 0,5 raua

HUccukink 40...60 40...60 KaM 14,0...15,5 10 raua

OWinaH  WIIUIOB 14,0...15,5

oepui 40...60 25...30 15,5...16,5 0,5 raua

CyB omran | 25...30 25...30 |14,0...15,5 |15,0...16,0 0,5 raua

COBYTHIII 15,5...16,5

JloH yctku | 25...30 20...35 15,0...16,0 180 rauya

KaBaTHIaH 15,0...16,0

HAMJIMKHH OJIUIII

Tuaaupum

HaBnmu yH TtopTHmiza OyFaoil JOHWTa Te3NallTUPWITaH KOHJIWLIMSIIAI
yCyJuaa TUIPOTEPMUK UIILIOB OEpUII PEKUMIIAPUHUHT TAXMUHUN KYpcaTKA4Iapu
3- ’KaaBaia KeITUPUIITaH.

JloHHM Hamutalga, HAMJIMKHU KY4YHUII Kapa€éHu Ba OyHAAa (PU3MK, KOJIJIOM]
xama OMOXUMUSBUM skapaéHIapHu OOPHUILY ITyH/Ial PUBOXKIIAHAIUKH, YIAPHUHT
ydTa JaBpuHU Oenruiam MyMKuH (3-)xaaBain).

3 -xaaBai
ByFnoii foHu OWJIaH CYBHH V3ap0 TabCHP KWJINIIHHUA YMYMHIl CXeMaCH
JlaBoM >THIII

HaBpu BAKTH, COAT JloHaa HAMJIMKHYU KY4YuII )KapacHu
bormanruy  (Taiép- MeBa KOOUFH HAMJIMKHU Y3Ura OJIaJiu.
JIAHUII JaBPH) 0,25...1 |Ypyr KoOurH, aJIeMpoH KaTjiaM Ba MypTaK

KHCMJIADUHUHT CYBJIAHUIITU OYIIa/Iu.
Acocwuii (aH110- Hamnrkau OKOpH KaTJIamJIapJaH
cnepmaa EpUKIapHH 5 16 SHJOCIEPM MUUTA YTUILIN
daon xocun OymuIn
JIaBpH)
Oxupru 43, 72 JIOHHMHT XamMma KHCMIJIapUJa HaMIIMKHU
(cyctianui) MYBO3aHaTJIM HUCOATa TAKCUMJIAHUIITH.

bonutanrny  gaBp KaOynm  KWJIWMHTAaH  HAaMJIMKHA — JIOHHUHT  FOKOpHU
Karmamiapuaa (MeBa Ba ypyF KOOWFWIA, alepoH KarjiaM Ba MypTakiaa)
TyItanumy OwuiaH TaBcudiaaHaau. by KarmamimapHUHT OVKWIIA HaTHXKAacHIa
JOHHUHT COJIMIITUPMA XaKMHU Te3 Olaad. JJOHHUHI TEXHOJOTMK XOCCAJIApUHU
y3rapuim KampoK, YyHKH (akaT JAOHHU IOKOpH KaTjiamyiapuaa CTPYKTypald
Varapuin OVnaau. By naBp JMOHHM WYKM KUCMHTa HAMJIMKHM JKajajl KydHIIUra
Ta€paHuIll OUJIaH Tyralau.

WkkuHun acocui naBpja JdoHAAa XOCWJ OYiaraH KywIaHHII KPUTHUK
MUKJIOPJAH XaM YTUO KeTaau, HATWKaJda SHIOCHEepMJia MHUKPOEPHUKIIAP XOCHI
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Oynanu Ba y nap3 keraau. by MUKpo€puKIIapJaH HAMJIMK SHJOCIEPMHUHI UYWTa
Kyyaau. OHJocmepMJia Kym MHUKIOpAAa CYBHM OYnumM, (GU3NK-KUMEBUN
apaCHIIapHU KaJlall pUBOXKJIAHUIINTA 0O Kenaau. JIoHHUHT Xamma Xoccanapu
CE3WIApIM Japaxkaaa y3rapajind, Ba UKKUHYM JaBpAaH KEUH SKYHIIaHA/IH.

YuuHUM OXHMpPr¥ [aBpAa, JOHHUHI AaHATOMHUK KHCMJAapHaa HaMIIUK
MyBO3aHaTJIM HUcOaTAa Tapkanumiyd OuiaH TaBcuduanagu. OKcuin — Ba
VIJIEBOJIADHUHT MAaKpOMOJIEKyJalapy acTa CEKMH MYBO3aHATJIM IHAKJIra 3ra
Oynaau, nry OWJIaH IOH Marv3uAa KyWIAHHII CyCTiaHaau. by naBpHH cycTiaHWII
JaBpu 1€0 HOMIIAI MyMKHH.

JloHra CyB Ba HCCHUKJIWK OWIaH WIIJIOB OepriiraHUAaH KEWHH JUMIIAll
x)apaCHuaa 8 coaTlaH CYHT dHAOCIEpMIA SHT Kym EpuKIap xocua O0ymanu. 12-16
coaT JlaBoMHa KYHAaJaHT Ba y3yHacura Epukjiaap xocusi Oymamu. 16 coatman
KeMH KUCMaH Maiina €pukiap hykonaau, 48 coaTnaH KeilmH (akat aumuiaiil
»apa¢Hu OONUIaHUIIKIA XOCUI OYIIraH Karta EpuKiap KoJaau.

DHjocniepMlia Maiila €pUKIApHA KYpUHMAaill KOJMIIM HAMIIAHTAH OKCHII
MaTpULIAJIAPU XAKMUHHUHT KEHTalulM, NIYHUHTJIEK KpaxMmall XyXKalpaJlapuHUHT
XKMHHHM XaM KHUCMaH KeHralumm OuiaH OOFIUKIMD.

[Monu MOHUHUHT DSHIOCHEPMH JIap3 KETHIIWra >KyJa Mouwn Oymamu.
[HonuHu caknamijia, XaBOHMHI HUCOMM HAMJIMTUHU Y3rapuilld XaMm YHUHT
HHAOCTIEPMUIA MUKPOEPUKIIAP XOCUIT OYVIUIIINIa 010 KeJaju.

3.2. T'mapoTepMHK HIIJIOB OePUIITHH JOHHUHT X0CCAJIAPHUTra TabCUPH

Terupmon Ba €pma 3aBojlapura KakWTa wuIUIamra KenaéTraH JOH
NapTHSUTAPUHUHT XOoccajdapu xap Xui Oynaau. by moHmapra ruapoTepMUK HIILIOB
Oepranaa yJTapHHUHT XOCCaJapy XaM Xap XWJjl y3rapagau. Xap Oup IOH mapTUsCHUTa
THAPOTCPMHUK WIIUIOB OCEPHIHA KEPAKIM PEKUMUHU TaHJAll YYyH HIIJIOB
OCpHIITHUHT peXumiIapura OOFIMK XO0J1a, JOHAa OViaaaurad y3rapuiuiap Xakyaa
MabIyMOTJIapHU Ouiuin Kepak. by xap Oup J0H mapTuscu Y4yH THAPOTEPMHK
UIUIOB OCpPUITHU ONTHUMa PEKUMHHHM KYJUlalll UMKOHWUHU Oepanu. Hatwmkana
JIOHHUHT TEXHOJIOTUK XOCcalapy AXIIHIaHaIu Ba OapKapop Oyiaam.

Jlonra Oyr OwnaH Tabcup KuiTaHaa (akaT OKCHJI MaTpHUIlaiapy y3rapaiu,
YyHKHU Oy OKCWIJIHM JICHATYpaIMsUTaHuIIU OusiaH Ooriukaup. Madpakusmn Hypiap
OwsiaH TabCUp KWJTaH/a, KpaxMmall TpaHyJJlapy Ba OKCHJI KaTjaMjapH y3rapaju.
Honra Oyfmam Ba wuH(paku3win Hypiap OwiaH Oupra TabCUp KHWJITaHJa
MHUKpPOCTYKTypacu Te3 y3rapaiau. byHma kpaxmana TpaHyJUIapUHU CITMMIIAHUIITN
(kneicrepusanus) Ky3atwiaad. JloHIa AEKCTPUHIIAPHUHT MUKJIOPH OLIAJIH,
JIOH/IaH OJIMHTaH MaxCyJOTJIApHU Xa3M OYJIUIITN OIIaIu.

3.3. doHHu PpU3HUK-KUMEBHA XOCCATAPUHUHT Y3rapUIIU
['uaporepMuk WHUIOB O€pulll HAaTWXacuaa JOHHU (PUIUKO-KUMEBUI
Xoccajlapy XaMm y3rapaau. by ToHHM Hamamia, JOHHU OYKHIIH, CTPYKTYpacUHU
y3rapuiiy Ba SHAOCIEPMHH MYPT OYIHIIN OuslaH OOFTUKIUD.
ByFnoil noHura coByk ycyiaa TMAPOTEPMUK MIUIOB OepraHaa JOH IIyHAAn
OYkanuky, OyHIa Maiga JOHHUHT XXMM HUPUK JOHHUHI Xa)KMUIra HUCOATaH
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KYTIpoK omraau. Hatmwkana JOH MapTUSCHHWHT TEKUCIAHTAHIIMTH KyTasau Ba Oy
KEHMHMHIY TEXHOJOTHUK JKapaéHIapHUHT HATHXKalapura mKoOul TabCUp KypcaTaau.

Jlumnamijia AOHHUHT HaTypacu OONUIaHUINKIA Te3 KaMaslud, KeWuH Oup
KaHuya omaau. by HOHHM OYKUIIM Ba KOOMKIAPHUHT HAMJIMTMHU OLIWIIU OWJIaH
OOFJIUKJIUD.

ByryHru kyHzia yH TOPTHINJIA €TaKYl KOMIOHUS TaxpuOanapu IIyHU KypcaTtud
TypuOuKH, OYFI0M JTOHUJAH HABJIM YH TOPTHINJA COBYK CyB OWJIaH HamMJIaHTaH
JIOH 24 coar numilall HaTWKacuJa FOKOpH camapara 3pullwirad. byHna Hamimmk
JIOH JHAOCHEpM Mapkaszura eTud, yHM Maijanaml ydyH ONTHMall Japaxara
(YHHUHT aHATOMHUK KUCMJIAPWHHUHT (PU3HUK XYCYyCHSATIApW KECKUH (papK KHIIAIH)
eTKka3uiaau. ByHMHT y4yyH TermpmMoHia aumiamra 24 coaTra MYJDKaJJIaHTaH
OyHKepJap JoMXanamTUpUITrad OYIHUIIN JO3UM.

TernpMOHHM JOMMXANAIITHPHUILIA TUMIIAII BAKTUHUHT 24 coaTra MyJpKasuianl
UIUIa0 YUKW MaWJOHMHUHT OpTUIIUTa oiaubd kenaau. By sca xom amé Ba Taiép
MaxCyJIOTHU KYYUPHII YYYH OPTUKYA SHEPrus cap(uiaHuIlMd XamJia ep MailjoH
XUCOOUTa MaxCyJioT TaH HapXu OPTaJIu.

Hapnu yH TopTumia aumiiaml BakTUHH 1-8 coarra KUCKApTHPWIMIIHUHT
VHHOBALIMOH TEXHOJIOTUSICU TAIKUK KUIMHMOK/A.

bynunr aBd3ammukinapu Kyiugaruiapaad uoopar:

- JIOHHU Maii1aJiail xapaéHura IMKacliaHMaral XoJaa TaiépiaHaiu;

- DHJOCIEPUM KOOUKJIAPUHU aXPaTUIIH SIXIIUIaHAIN,

- JIOHHU MaiJajianl KypcaTruuiapyu ONTHMaJUIAIIa N,

- Maiijanama sHeprus capdu kamasau yH yukuiu 1% rava opraau;

- JIOHJIApHU OMp XUJI HAMJIAHUIIKA SHEPrus capdu KaMasiiu;

- Hamlall apa€HWHU aBTOMATHK OOIIKApHUII OpKaJd HamMJjiall Japa)kacu Ba
caMapaJopJINTy Ha30paT KWINHAIH;

- JIOHHH JUMJIAII Y9yH OyHKepJap KypWIHIIN KUCKapTUPUIIAH;

- TETUPMOHHHM SIHTU TEXHOJOTHMK CXEMAJIADUHU  YPHATUII
KyJIAaUJTaIITUPWIAIN;

- MAaxCyJOTHU TMT'€HUK XOJIATH SIXIIWIJIAHA]IH;

- KHCKA BaKTAa JOH NapTUsUIAp XYCYCUSITH y3rapaau

- Oup Mapra Hamam >KapaHUHU Y3uaa TOH HAMJIMTUHU 8% OpTHUIIHUTa
SPUIIIIAIN,

- U120 YMKAPUIIIA BaKTHU axaMUSITH Japakajid TeXallra dpUIIIIaIn
TeOparMa HamMJIOBUM YCKyHa TETMPMOHJa CHHOBJAH YTKa3WiraHjaa Ba KyIuiap
coxasapzia MyBo(pakusaTI KYUTAaHMOK/IA.

stHaza

4- Kansau. TeOpanMa HAMJIOBYM YCKYACMHMHI TEXHUK TaBCH(H

TeOparrum mamnosan | ) 5 | p7sc | B1253 | B1758 | B25C
YCKyHa

Yuympaopauru t/coat 2,5 7,5 12,5 175 25
Vmuamnapu  y3ymmurn, | 760x780 | 750x950 | 750x950 | 765x1260 | 765x1260
DHU, OaJIaHJTUTH x1600 x1868 x1868 x2240 x2240
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Ofrupnuru 320 600 620 850 880
EnexTpoaBururen 15 2.2 2.2 4 4
KyBBaTH, KBT

Tebpanma poTop, KWT 0,3 0,7 2X0,7 2,0 2X2,0
‘ukapuiran - SMCMEHT, | 35 0,37 0,37 0,37 0,37
kBT

CyBHM Ky YUYH | g o 172" 3/4" 3/4" 3/4"
capd

XaBo 6ocuMu HW6 HW6 HW6 HW6 HW6

Hasopar yuyH caBoJuiap

1. TunporepMuk WIIIOB OCPHUIIHM AOHHUHT MHUKPOTY3HWIMIINTa TabCUPHU
Kanngan?

2. T'mpporepmMuk HIUIOB OEpHINHM TOHHMHT OHMOKMMEBHUI XOccamapura
TabCUpPU KaHJan?

3. T'mmporepmuk WNUIOB OEPUIIHM JOHHUHT TEXHOJOTHMK XOCcajlapura
TabCUPHU KaHJal?

4. I'uapoTepMuK UIUIOB OEPUIITHH, JOHHUHT (PU3HKO-KUMEBHUM XOCCalapUHU
y3rapuimra TabCUpUHU U30XJIaHT?

5. Terupmonnapga JoHra THAPOTEPMHUK HIJIOB Oepull yCYJUIapUHU
KEJTUPUHT.

6. V36ekucToH pecryOnHKAacMIArM TEMPMOH Ba &pMa  3aBOJUIapUia
KYJUIaHaJAUTaH THAPOTEPMUK UIIIOB OEpUIll YCYJUTAPUHU KEITUPHUHT.

/. HaBnu yH TopTHILIA SHYUIIT OYIMMUra 1000puiagurad OyF10M JOHUHUHT
HaMJIUTH KaH4a OYJIMILIN Kepak?

4-maB3y: Y cHMIIMK MOiiJIapy HILJIA0 YMKAPHII BAa KAHTA WA

4.1. Vcumiuk Moiiiapy MILIA0 YHKAPHIIIA HHHOBAIIMOH
TEXHOJIOTMsJIAP

Pexa:

VeuMiTiK Moinapy MILTab YHKapHIN sKapasHIapy

VeuMitiK Moiinapy MILTa YuKapyl yCyuiapH

[Ipeccnam ycynu 6uiiaH MO OJMIITHUHT 3aMOHABUN TEXHOJIOTHSIIAPH

DKCTpakius yCyJnia MOW OJIMII Ba YHUHT HHHOBALIMOH TEXHOJIOTUSITIApU

el N

Tasinu udopasap: MOWIN ypyF, SHUMIL, KOBYPHIL, IPECCIAIL, IKCTPAKIHA,
JTUCTUJUISLIAS.

4.1.1. MHHOBALIMOH MILJIAHMAJAPHUHT AKJIJIAHU TN

byryaru kyHga xap KaHmaid AaBIaTHUHT OapKapop TapakKKUETH acOCUHU
WHHOBAIMOH (aOTUAT TAIIKWI STAH.

Jyn€ Oozopuma pakobar kywyahuO® Oopaérran Oup  mIapouTaa
MaMJTaKaTUMH3Aa HWKTUCOMWETHUHT 3aMOHABHM, STbHM WHHOBAIMOH MIAKIMHU
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spaTuIl Oyinu4a M3uMi 4yopa-Taadupiap amanra omupuiMokna. Ly makcamna
[Ipesunentumu3 HMcinom KapumoB Ttamad0ycu Ownan wuiM-paH Ba uLiad
YUKAPUIITHKU Y3apo OOoFjaiiiiraH MyCcTaxKaM MEXaHHU3M OOCKUYMa-O00CKHY HIIad
YUKWIMOKAA. byHaa onumiap y3 TaAKMKOTIAPUHU UKTHUCOAUET Ba JKAMUSTHHUHT
MYausiH DJXTUEKIAPUTA MYHAITUPCA, MKTUCOAUET TAPMOKJIAPU  YJIAPHUHT
WHHOBAIMOH (aoJIMATUHHA MOJMUSBUN KYJU1a0-KyBBaT/IamgaH MaHdaataop Oynaau.

AKI, Amonus, XXanyouit Kopes Ba Oomika Karop pHUBOXKIIAHTaH
MamJIakaTiap/ia KA4YMK Ba ypra Ou3HeC WHHOBalLMsJIapra MOWWJUIMTH OWiIaH
aXpan0 TYPUIIMHU KYPUII MyMKHH.

XKaxoH Taxpubacu IIyHH KYpCaTMOKIAKW, Xap TOMOHJIaMa pPUBOKJIAHTaH
WHHOBAILMOH THU3MMIa 3ra MamilakaTiiapJariHa MHHOBALMS JKapaéHiapy camapaiu
amanra OWUpUINO, TEXHOJOTHsUIap Ba Oolmika wWiMTanad MaxcynoTiap
THKOPATIAIITHPUIMOKIA. By jkapaéHia TaBIaTHUHT MIITUPOKH, UKTUCOAUETHUHT
pean CeKTOpH Ba €TaKYM KOMIIAHUSJIADHUHT WHHOBAIUS (PAONUATUHU KYIIa0-
KyBBaTJIalll MyXUM axaMuATra sragup.

Er-Moii caHOaTH pecIyONHKa O3MK-OBKAT CAHOATHHUHI €TAKYM TapMOK-
napuiaH Oupuamp. Y36EKHCTOHAA KaAUMIAH YCHMIMK MOWMM KYHXKYT, 3HFHD,
WHJIOB, Maxcap ypy¥H, [axTa YUTUTH, MOJIN3 SKUHIIAPU YPYFIIApUJIaH KyBO3Japaa
OJIMHTaH.

VeuMimMk  MOMNApMHM — ONMII  yCy/ulapura Kapa® WMILIab  uMKapuMIn
TEXHOJIOTUK CXeMajlapu HUKKH acoCHM rypyxjapra OyiauHaau: mpecciail OujiaH
TyralaHaJUraH Ba OKCTPAKIMANAIN OWIAH Tyra/UlaHAJWTaH cxemamap. Y3
HaBOaTuaa Oy MKKU TYPYXHUHI Xap OMpHU Typiu XWJ BapuaHTJIapJa anoxuaa €Ku
Oupranvkaa UIJIATHINIIA MyMKHH.

TexHonoruk xkapa€Hmap acocuil TaW€pyioB, €paaMud Ba KylIAM4Ya
onepauysiapAaH TaAlIKWI TOMA/IH.

Acocuil oneparnusuiapra MOWIM ypyFJIapHU Maiijianani (SHYHII), KOBYPHIII,
Mpecclialll Ba SKCTPAKIIMS Uyu OWiaH EF OJUII YCyJIIapy KUPaJu.

Taii€pioB omneparusiiapura MOWIW YPYFIapHU KaOyll KWJUI, KYypPUTHIIL,
cakJjani, u(ocauKIap/iad To3anall Ba KOOMKHU Maru3aH aKpaTUIIl KUPAJIH.

Epnamuu onepanusnapra sca ImpoT TAPKUOUIAH SPUTYBUMHU Xaijam EFHU
aXpaTuO OJIUII, SPUTYBUMHH PETeHEPAIIHs Ba PEKYyTepalyus KUIHII KHPaIH.

Kymumua omepanusimapra sca doprpecc €KH JKCTPaKIUs MOWUIaApUHH
To3aail, ¢gochaTu]l KOHIEHTPATUHHM OJIMII Ba OKCHUJ MOJJAJapUHU aKpaTHUIIl
KUpaJIu.

Acocuii, Talk€piaoB, UKKMHYM JApAKAJIA Ba KyIIMM4Ya OIEpPalUsIIAPHUHT
y3BHI OOFJIMKJIUTY TEXHOJIOTUK CXEMaHU TAIIKWI KUJIaIH.

Yer o1 xampga MJIXna ycuMiukK MoOWIapu OJMII y4YyH Kyuujaru
TEXHOJIOTUK CXeMaJlap KYJUTaHUJIa/IH:

1. Tlpeccnam ycynu Ounian TyrajulaHaJWraH cxemMajap; a) IIHEKIIU mpecciiap
épaamuia OMp Mapra mpecciaml ycynau; 0) IIHEKIM mpecciap €paamuna UKKH
MapTa mpeccianl yCyJd; B) IIHEKIM Mpecciap €pAaaMHuaa y4 Mapra Mpecciall
yCyJIu.

2. DKCTpakuus ycynu OWiaH TyrajUlaHaJWraH cXemajap: a) MKKA Mapra
mpecciam Ba OXHMPHAA JKCTPaKIMs ycynu OwiaH Ttyrauiam; 0) Oup mapra
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Mpeccliail Ba OXUPUJIA IKCTPAKIUSIANT yCyau OWslaH MOW OJIMII; B) TYFpUOaH —
TVFpU DKCTpakiusiam ycyiau. Mkkama cxemanmap Oyitmya (0) ycyln SHT KT
Tapkajiran 6ynu0, 2- (0) ycynu aca doprapecciant — dKCTpaKIUsUIal yCyJIu Xam
neuniIaan.

[Ipeccnam ycynu OuiiaH MO OJIMHTaHAA MOIIM YPYF SIHUMJIAU Ba YHJIaH
KoBypMma Taiépnananu. OIMHraH KOBypMa Mpecciapia CUKuiInO doprpecc €ku
scnesiap EFu OJIMHA/IN.

Onumitap TOMOHHMIAH om0 OopuiaaéTraH WIMUKA TaAKUKOT HWIUIapU
SHUYMJIMAra HAMJIMK-UCCUKJMK WIUIOBM Oepuill Ba Tmpecciaad MOM  OiuIl
*Kapa8HJIapyHU, XaMa KypHuIMaJlapuH{ TAKOMIJIIAIITUPUIITA KapaTHIMOK/IA.

Moii unuiad 4yuKapuil KOpXOHaJIapuja, STHYMJIMAHM [PECCalllaH aBBall
yHTa HaM-UCCHKJIMK OWJIaH WIUIOB OEpHUIl y4YyH, KOJOHHA TypUIaru KacCKOHJIH,

ITHEKJIM Ba OapabaHiM KOBYPHII

M KO30HJIapu KYJUTaHUJIaIH.
- I bynmapnan KacKOHJIM  KO30HJap
j 1 i \ KeHI  KyJamja  oMMaJlallraH

O0ymb, acocaH 6  KACKOHJIH
oynaau. byrynru kysna 2,3,4,5 Ba
7 KaCKOHJIN KO30HJIap XaM
KYJUIAHWIMOKJIA.

g The meal is fed through the
| =1 |- inlet opening (1) into every stage
r © %5 of the steaming kettle (2), (3), (4)
and is then gradually heated up

o
| ]

| { \l[“w,{:ﬂ =251l and stirred by the stirrer. Blades
%:M%ﬁ pt - from one stage to another. After
= Vary ] being pushed out from the outlet
(5) of the bottom stage, it drops
into the feed head (6) and is delivered to the pressing cage (7) to be compressed by
various sections of the pressing worms therein. The extracted oil flows through
gaps between cage bars into the oil screw conveyor (8) and thence to an oil
reservoir, whereas the cake is discharged at the rear of the machine. All this shows
that the whole process of oil extraction, beginning from feeding, steaming, heating
up to oil and cake discharging, is fully automatic and continuous. Therefore, when
once the amount, the temperature and the moisture of seeds and the thickness of
cake have been set, the operator needs only to observe the feed indicating pointer,
steam pressure gauges and ammeter and make adjustment when necessary, thus

minimizing the requirement of supervision and greatly saving labor™.
Taii€p Oynran KoBypMa mMaxcyc mpecciapaa CUKWINO Mol onuvHaau. Mou

OJIMII Y4YH IIHEKJIHU Ipecciap KeHT KyJIJIaHUIaIu.

XaMMa IIHEKIW Mpecciap OMp Xuil TypAard MIMYM OpraHjapra, yMyMUH
TY3WJIMIINW CXEMACHUI'da Ba HIUIAII IIPUHIOMWIIMIA Iraavupap. [Taexmmn IMPCCCHUHT

-]

! Frank D. Gunstone, John L. Harwood, Albert J. Dijkstra. The lipid handbook - Boca Raton: CRC Press
Taylor & Francis Group, 2007. -791 p.
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acoOCHM WIYM OpraHiiapy, IIHEKJIM Bal Ba 3eepiu muiauHapaup. llpeccnam
JKapaCHUHUHT MaxCyJIoTiaapu 0ynu0, mpeccaaHrad MOW Ba KyH)Kapa XUCOOJIaHa Iu.

EpnamMun opramiapra HpecCHUHT TabMUHIIOBUM KypHJIMAcH, OOCHMHH Ba
KyHXapa KAJIMHIUTUHU POCTIaruyd, peAaykTop OujaH XapakaTIaHTHUPYBUYU
MeXaHu3M Kupaau. IIpeccHUHr xXamMa KypcaTwiraH acoCuil Ba EpJIamMyu
OpTraHjiapy YysHJIM CTAHUHAJA WUFUIAIN.

- S

A J Feeder
Gear | \ /
box : / Pressing cage Stand
| B ‘ ‘ L I
l \
.al | Lm piibhin) J i vl )
'—"'_ L UL (| g

Screw
shaft

4.1.2.®dopnpecc HeXUHUHT TEXHOJOTMK cxeMacH . SIHuMII yuyH KenaéTrad
Maru3 IIHEK, HOPHUS OpKAJIM Ba MarHUTIM To3ajaruyiaH YTUO TaKCUMIIOBYU
mHekra 6epunaau. CyHrpa maru3 ssHuuIl yckyHacu(1)ra Oepumnaau Ba SSHYMIIAJIN.
Xocun OynaraH sHYWIMA ITHEK OpKalld, HOpus EplaMujia TaKCUMIJIOBUM IITHEKTa
Kenuo Tymaau. Y epAaH ssHYMJIMa HaMJIUK OuJIaH WIJIOB OepHUIll YUyH HAMJIOBYH -

]
| % .
1 ® : Q' ® ,l
| 9) |
= al™ .
= 1'_‘:' 1) vz »
[ &)
@

dopnpecc HEXHNHUHT TEXHOJOTUK CXeMAaCH

OyriioBun THEKra Oepwianu. Hammanran wmaxcynoT KoBypwuinl Ko3oHu (3)ra
Oepwiagu Ba KOBYpHJIAAW. XOCHJ OYnraH KOBypMa MOWHU CHKHO OJMIN y4yH
dbopnpecc arperatu(5)ra Tymaad Ba mMoiiu cukuO onuHanu. Kymxkapa mHek (7)
OpKaJy JKCTpakuus Iexwra y3atmwiaau. doprpeccia CHKUO ONMHTaH MOW dca
HuryBYM mHeK Ba Hopus (8) Eépmamuaa duntp npecc(10)ra yzaTtunaau. Ounarpiaii
HaTWKacuga XOCWJI OYynraH uykma IIMHEK EpAamuna 4YukapuO roOopuiaiu.
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Ounrpnanran mMoi 3ca Hacoc (12) épmamupa keiimHrn OocKUY-paduHAIUATA
Y3aTHIIAIN.

MabnymMKH, YCUMIMK MOWJIApU OPTraHUK MOJJAJIAPAAH TAIKWJ TOITaH
Oynub, KYMUWIMK OpraHUuK 3pUTyBUMIIapAa sxiuu spuiau. KyHxkapamgan moitHH
OpraHuK J3pUTYBUMJIAD EpAaMKia SPUTUO OJUII UKTUCOAUN KUXATIaH 3apyp
XUCOOJIaHaIM, YYHKH TIpecciamn Wyiau OujaH oJuHaéTraH YCUMIIMK MOWJIapu
MUKJIOPH XaJIK MCTEbMOJIM Tajlabiapura erapiuitua smac. Anbarra 3KCTpaKius
OujlaH OJIMHTaH YCUMJIMK MOWMHUHT CH(aTH Ipecciaml ycyau OuiIaH OJUHTaHTa
HUCOATaH TMAaCTPOKIUP, UYYHKH OKCTPAKIMOH MOW TapKuOHWra IumuajiapIaH
TaIIKapyu OpPTaHu3M yuyH ¢oiinacus OYyiraH Typiau OpraHuK Mojjanap 3pud yTran
oynanu. UMKOHUAT Gopuya SKCTPaKIMs yCyIu OUIaH OJIMHTaH YCUMIIMK MOWIapu
TEXHUKa/1a UIUIATUIUIIH JIO3UM.

Xo3upru  BakTAa OJKCTpakTopiiap (akarruHa 3KCTpaKCUsJIaHAIUraH
MaTepuaj Ba PUTYBUMHHUHI y3ap0O TabCUPJALIYBU — AKCTPAKIUS yCyJaura kapad
cuHpIaHaIx.

[lynra xypa, sKcTpakTopiap y4 Typra OVinMHaIu:

1) DkcTpakcusiiaHaéTraH MaTepuall Ba DPUTYBYM XapakaT OKHUMIIApH
KapaMa-Kapiiy OYaraH yyKTUPUII YCyJIua UIUIaiIurad SKCTpaKTopap.

2) Kanpaiimup TpaHCIIOPT MEXaHM3MHIA XapakaTiaHaéTraH MaTepHualra
KapaMa-Kapiid OKHMMJIa DJPUTYBYMHU KYN MapTa IMypKaml ycyidud OuiiaH
UIIJIAWIUTaH SKCTPaKTopJap.

3) Apanam ycynaa HIOUIARWraH SKCTPAKTOpJap, SbHU YHAA OUpUHYH
O0ockuua cep€F Marepuan KOHIIEHTpJaHTaH MUCce/ula OWlaH XyJUlaHaaud Ba
HKCTPAKCHSUIAHAIM, UKKUHYM Tyrajl 00CKHYJa 3ca MHCCEIIa Ba T03a SPUTYBUYMHU
KYII MapTa MypKail Wy OunaH €rcu3IaHTUPUIIAIN.

CROWN MODEL IV AND MODEL V EXTRACTORS

Sobvent Vapors

solids In o Cotden ter Fresh

Liguid Level

AELhﬁ’"‘:" e
Model IV Extractor

(Immersion Type)

Crown Solvent Recowver
Y I Miscella Out Solics Out—

and Refining

Crown
Desalventization

Salids In Rermevabla Frash
Stationary Scregn Solvent In [E

Model V Extractor B sl

(Percolation Type) [ Fresh Solent
W Miscella

Apanam ycyiaga nuuioB4u “KpoyH” 3KCTPAKTOPHMHMHT TY3HJIHIIN
4.1.3. «KKYHIO» 3kcTpakuus JUHUSICHHUHI TEXHOJOTMK CXeMACHHH
6aéHn’ DKCTPAKUMATAHYBUM Maxcyl1oT (dopmpecc Kymkapach) —12-14%

? Frank D. Gunstone, John L. Harwood, Albert J. Dijkstra. The lipid handbook - Boca Raton: CRC Press Taylor &
Francis Group, 2007. -791 p.
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MOWIMIMK OMJIaH TUPHOFUYIM TpAHCHOPTEp - pensiep €paamunaa 1-muto3nu TYCUK
OpKaJli 2-TepMETHUK IIHEKKa Oepuiiaau. by ep/ia KyHkapa KOHIEHTPAIUSICH I0OKOpU
Oynran mucceia OuiaaH XyJulaHaau Ba 3-Kapycesl SKCTPAKTOPHUHT KOpP3UHACUTa
IOKJIaHaIU. DKCTpakTop nuujaa 18 noHa kop3uHanapu 6ynuo, yiap KyHxkapa Ouian
OeNTMIaHraH caTxraya MaxcyJIoT OujiaH TYJIAUPUIAAN. DKCTPAKTOP POTOPUHUHT
allmaHuIy MoOaHKUIa TYJIIUPWITaH KOp3uHaiap TapTuO OWiIaH KOHLEHTpaIUsCU
Kamaiinb OopaérraH Mmuccelyla MypKaruwiapd OCTUra KApPUO  KeNaju.
Permpkynsnusiianaétrad MUCCEIJIa KOHUEHTPALUACH SKCTPAKIMA KapaéHUHUHT
OXUpru OOCKMYHra TOMOH Kamaiin® Oopaaud Ba MaxCyJlOT TO3a IPUTYBUM OHIIaH
CYFOpWIIaau. DKCTpakuus *kapa€Hu 8-muccesia WUFTUYJaH MHUCCEIIa TePMETHK
nrHekra Oepur OunaH OonuraHaau. DKCTPAKTOPJAATH KOP3WHAIAPHUHT OOCKAYIap
Oyiinua xapakaTuia yJapaard MaxcyJoT Kapama-Kapliyd HyHaauIaa mypKaruadaiap
épmamuga Muccesia OujlaH CYFOpPWIaJd Ba MaxCyjloT OOCKHYMa-00CKHUY
MoMcHu3naHa . DKCTPAKIUSHUHT OXUPrH OOCKMYMJA MaxCyJOT TO3a 3PUTYBUU
OWJIaH SKCTPAKIUSIAHUO, SPUTYBUMHU CHUPKUTHUIN 30HAacUliaH yTaau. by 3oHana
Ovp BaKTHHUHT y3uja 3 Ta KOp3uHa OYiIuO, IKCTpaKUUsJIaHTaH MaxCyJoT (IIPOT)
MabJIyM MHUKIOP PpUTYBYHM Ba HAMJIMK OuiiaH OYmaTuin OyHKEpUHUHI Termacura
Kenaau, by epna KOp3MHAHMHT OCTKM KONKOFM OYMIMO MaxcyioT 4-OyiiaTuii
OyHkepura TYKWJIAAd Ba OYmIATUIN OYHKEpUHMHI TUTKUYM &Epaamuna 5S-"Fo3
oyiunnu" pemnepra ysatuiaaud. Pemiep OeH3MHIM HIPOTHH 6-TOCTEpHHUHT 1-
KackoHura kytapu® Oepagu. Kackonnu Oyfnmarruy - TOocTepaa IIPOTAAH
SPUTYBUMHU €MUK Ba O4YMK OyF Epnamuaa xaipanaau. TexHoJIOruk Enuk OyF
TOCTEPHUHT OYyF KYillakinapura, O4uK OyF eca, MaxCyJIOTHHHT MYUTa OCpuiIajIu.
HIpot TapkuOuaaH SPUTYBUYMHHU TYIUK YYUPUII Ba cU(ATIN MIPOT OJHII YIYH
TOCTEpAA CHUPAKIAMITHPUITAH XaBO MYXUTH XOCHJ KWJIMHAAW Ba OYUK OyF
nnutatunagy. Llyngali kuamd mpoT TOCTEpHUHT Oapya OATUTAa KAaCKOHUIAH
OWpUH-KETHH YTHUO, MablIyM BakT Wuyuja OCH3MHCU3 MIPOT ojluHagu. Tocrepaan
yukaérrad mpoTHUHT Xapopatu 100-105°C 6ynu6 wmoitnmunuru 1% atpoduna,
Hamiury 9-11% Ba konauk 6eH3uH MUKI0pH 0.05%man ommK OYVIMacauru Kepak.
FOxopuna kentupwiran KypcaTKuwiapra era OYJaraH IMIPOT HUTIO3JIM 3aTBOP
OpKaJu 7-mpoT 1Herura 0epuiiaau Ba Oy epJaH TpaHCIOPT BocUTaIapu EpraMuia
HIpOT ejeBaTopura yzatuinaaun. OMOopxoHara OepuiaéTraH MIPOTHUHT XapopaTu
35°C pan ommk OynMmaciurd kepak. Taliku XaBO XapopaTh IOKOpH OVyiraHia
oMmOopxoHara Oepuia€Trad MIPOTHUHT XapopaTH XaBo xapopatuaan 5°C ra rkopu
OYIIUIIN MYMKUH.

Kackonnm OyFnarruunad 4ukaéTraH SpUTYBYM Ba CyB OyFiapH HIPOTHHHT
yaHru OwiaH uduocnanran 0ynmmub ymap 44-xyn mpoT yuuiaruyaa GpopcyHkaiap
opkayu Oepuiiaérran 6eH3uH OuiaH oBWIKMO 11-3koHOMaM3epra NyHAITUPUIIAIN.
Xy mpoT yuuiaruyjga Xocwi OynaérraH muiaM TOCTEPHUHI IOKOPU KACKOHMIa
OKU3HO TYIIUPHUIIAIHN.

Tocrepuunr roxopu Kackonuga 20-25MM CyB YCTyHHMra TEHT OYirax
CUMpakIamTUpUIral XxaBo 43-BakyyM BEHTWIATOpU EpaMuaa XOCHI KUJIHHAH,
['azmap 1l-ekoHomaiizep, 19 -Bakyym KeHraiitupruu, 29- Ba 28- Hazopar
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KOHJIeHCcaTopapu Ba 3 1-mapadunim abcopbep opKamu cypud oauHAIH.
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“KYIIO” ¢pupmacu 3KCTPAKIMS JUHUSICHHU TEXHOJOTHK CXeMACH

OKCTpPakTOp HWYUAArM MaxCyJoTJap XapakarT CXeMmacuJa OJpPUTYBUM Ba
MHUCCEJUIaHU OOCKMYMa-00CKUY Mypkad Oepuill MPUHCUIN HILIATUITaH OYyiuo,
MHUCCEJUIAHUHT PECUPKYJIACUSICH SKCTPAKLUMSIAaHYBUM MAaXCYJIOTHUHI XapaKaTHUra
HUCOMI  Kapama-Kapmm — WyHanumga — Oepunaaun. by  maditma  eHr
MOMCHU3NIAHTUPWITAH MaxCyJOT TO3a JPUTYBUYM OWJIaH TypKanuO® CyFOPHIAJIU.
AputyBun xapopatu 55°C MHKIOPH 6 M°/coat GYIHIIN Kepak.

DKCTpakTopra KUpub Kema€Tran sHrd KyH)Kapa SHT F0OKOPH KOHIICHTPALUSLIIN
MHUcce/ula OWIaH 2-TepMETHK IMHEKHUHT WYJIKacuaa, SKCTPAKTOp KOpP3UHACHUTa
TYKUAJUIIIAH OJIMH TYKHAIIAW. DPUTYBUN XapaKaTH CXEeMACHHHUHT XyCYCUATH Oy
cucTteMaZa IIyHJaH HOOpaTKH, ailaHMa J3pUTYBUM 38-CyB aXpaTKH4YJaH CeX
Talmkapucugaru OeH3uH Oaknapura emac, Oanku, TYFpu 42-O€H3MH HCUTKUY
OpKaJIi 3KCTpaKTopra xanganaau. bynaail mapoutna, KaiftmMac 3puTyBYM capPpuHu
KOMIIEHCAcUsJIad Typull Y4YyH aijaHaéTraH  dSpUTYBUM OKHMHIa €p OCTH
pesepByapiapugan O6ensun 40-Hacoc €pnamuaa cypwinb, 38->pUTyBUM TaHKWTA
Kyinb typunaau. by epman spuryBum 41-Hacoc épaamuna capd ymuarud Ba 42-
DPUTYBUM HUCUTKUY OPKAIA YTKA3WIUO, 3-dKCTPAKTOPHUHT OXUPTH OOCKUYMTa
TabMUHJIOBYH TpyOaap opKaau Oepuiaim.

OKCTpakius >Kapa€HUHUHT OXHPTH OOCKMYWIA TO3a DPUTYBUYHM TYXTOBCHU3
Oepriind TYypWITAHJIUTH YUYH XOCHJ OVaéTraH macT KOHILIEHTPALUsUId MHUCCEIUIa
my OOCKMYIarn MHCCEIUIAWWFTAY[a WWAFWIATd Ba HWUFTUY  TynaérraHjaa
MHUCCEJUTAUUFTAYIIAP Opacura YpHaTWITaH MapJa TYpJid TYCUKJIAp OpPKaIU KYIIIHU
MUcce/tauFruura ytubd, Oy Mucceaiufruuan xam tyiaaupanu. llly Ownan
Oupranvkiaa, xap OUp MHUCCEUIAHUFTMYra Iy 30HaJa MaxcyJloT opacujiaH YTHO,
KOHIEHTpalusicu Oup MyHYa omuO OopaéTraH mucceiia Xam KyHuinO Typaiu.
Hatmxana, skcTpakuusuiaHaéTraH MaxCyJOT MOWIMIMTK Kamaiiub Oopaérran
WyHanumra HucOaTaH, Kapama-Kapiiy WYHaIuIIaa, KOHIIGHTPAIUACH —OIINO
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Oopaétran Muccelia Mucceaiurruuiapaa tymiaHaad. lyngait  xkuam0,
00CcKMuMa-00CKUY  KOHIEHTpauuscu opTuO OopaéTraH Muccella  OXUPTHU
muccemtaiurruyaad 25-30 % xonmenTtpamms Ba 55-60°C xapopar OwiaH 8-
MUCceIaiiuuFruuka okuO Tymaau. by epman wmwuccemna 9-nacoc Ounan 10-
THJIPOCUKIIOHTA Oepuiub 1u1aM axpatud onuHaAu. [ MAPOCUKIOH OCTHIarH BEHTHII
BaKTU-BaKTH OWJIaH O4YMIMO, IIIaM SKCTpakTopra Tymupuiaau. ['mapocukionaa
TO3aJlaHraH MHCCe/UIa JUCTHIULICUS JKapa€HUHUHT OupuHyu Oockuum 11-
eKOHOMaif3ep - cemaparopra y3atwiaau. Juctuisacus xapaéau Oy epaa TocTepAaH
yuKa€trad OC€H3MH OYFJIAPUHUHT XapopaTH TabCUPU OCTHAA Oakapuiaiu.
JIMCTWUISICUSTHUHT OMpHHYN OOCKMYMIAa MUCCEIUIaaH OCH3WH MHTCHCUB PaBHIIA
Xalanaan Ba KOHIEHTPALMACH CEe3WJIapid Japa)kaja olraH Mucceiuia 12-Hacoc
Epmamuaa 13-Muccenia UCHTKUY OpKaJIM AUCTHWUBICHSIHUHT MKKHHYA OOCKWYHUTA,
14-6yrnatruy - cenaparopra xaiaanaau. JUCTHIUISICUSIHUHT UKKMHYH OOCKHYUIaH
muccemta 95-98% xonnentpamnus, 95-100°C xapopar 6unan 15-Hacoc épaamuaa
16-tyran nuctuisaropra 6epunanu. Tyran qucTUUsTopAa KaTa KU3AUPUITaH CyB
OyFu OuYuWK Ba €MUK XO0JIJla UIUIATAINO, MUCCeIaaH OCH3UH BaKyyM IIapOUTHIA
TYIUK Xaiganaau. Tyran JUCTWUISATOpPAA OJMHAETTaH SKCTPAKUHUS MOWWHUHT
xapopatu 110°C uvaknam xapopatu 225°C, kyika mukaopu 0,3% raua, Hamaurua
0,3% raua Oynran KuiiMatiapja OoJWHUIIM Kepak. Moit 17-nacoc Ounan 18-moi
Oakura wuruinaau. HocranmapT moit 8-mucceruiaiuFrudra KauTapuaIuIId JIO3HM.
Crannapt moii eca, 18-6aknan 45-Hacoc €paamuia 0ak xyxanurura €ku paduHacus
cexura FOOpPHINIIN KEPaK,

Jluctrmiuisicus cuctemMacuia CUMpakiallTUpUWiIran xaBo myxutu JK-1 Ba
2K-2 Oyr xkekTopiapu €paaMujia XOCWUJ KuIMHAIu. BuUpuHYM Ba WKKWHYU
OO0CKMY JUCTHILISICUS cucTemMacuaa BakyyM 160-230 MM cuMo0 ycTyHuUra, y4uHYU
0ockuua eca, 280-300 MM cUMOO yCTyHUTA TEHT OYIUIIM JIO3UM.

por yanru OunaH wudIOCTAHTAaH SPUTYBYM OyFJapd Ba KHCMaH CyB
Oyriapu 16-kackoHnu OyFiaTKuy - TOocTepAaH YUKUO, 44-XyJI MIPOT ylIjaruyra
kupaau. by epna Oyrnap okumu GopcyHKanapaan mypkad Oepunaérran, xapopaTu
45-50°C G6ynran Oen3uH OunaH mypkad roBuiaau. bensun mporynaruura 38-cyB
axparruynan 41-nacoc Epaamuaa, capd ymuarnd opkanu xaiinanaau. Ckpyooepaa
nypkab Oepwiaérran OeH3uH Epnamuna ynutad KOJWHTAH IIPOTHUHT YaHTH Ba
Maiia 3appadaiapi - mjiaM Toctepra Kautapu6 Tymupuiand. FKOBuiran sputyBun
oyrnapu 11-exoHoMaiizep - cenaparopra 000puiInod, 0y OyFJlapHUHT XapopaTu Oy
eplla MHUCCEJUIaHW KU3JAMPHII, SHU AUCTHILISACHS >KapaéHUHU OJIMO OOpHUII yUYyH
unutatuiaagd. Hatmwkana IUCTHUIACHS YYyH HIUIATHIAJAWTaH TEXHOJIOTHK OYF
texanaau. CyHrpa spuTyBUYM Oyfiapu 19-Bakyym KeHraTupruura, yHaaH KeWHH
eca acocuil 20-koHJeHcaTopra, Xamjaa HaBOarmaru Hazopar 29-, 28-
KOHJICHCATOpJIapura IOVHAITHPHUIIAIN. FOxopunaru KOH/ICHCaTopiapaa
KOHJIEHCAT/IaHMall KoiraH OeH3wH Oyfiapu Ba Oomka rasmap 31-aGcopOepnan
yTKa3unnb, OeH3uH Oyfiapu MyMKUH Kajaap yuuiad KOJIMHAIW Ba HUXOST,
abcopOcusiiaHMarad razinap Ba KMcMaH OeH3uH Oyfiapu 43-BakyyM BEHTUJISITOPH
opkayii atMocdepara yukapub 1000puIam.

bupunun Oockmu 11-muctwinsTop (€eKOHOMAa3ep-cemapaTtop)iaH  Ba
UKKUHYN OoCKnY 14-muctwistop (OyFiaaTKW4-cenapaTop)iaH CyB OyFIapuCcHu3
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sputyBun Oyrnapu EX-2 exexTop épaamuaa xocui KWIMHAETIaH BaKyyM OCTH]IA
unuiaérran  22-KoHJeHcaTopra — KupuO — Kelagd — Ba  KOHJCHCATJIAHA[IU.
KonnencaTnanmaran spuTyBuMd OyFjapH Ba €KeKTopiapja MIUIaTUiIran Oyr 46-
CYBJIM OyFiaTKuura 1o0opuIaam.

Yuunun Oockuy 16-Tyran IUCTUIUISATOPAAH YMKAETraH SPUTYBUU OyFiapu
Ba ouMK cyB Oyrimapu EXX-1 Oyr exektopu €pmamupa 13-muccenna HCUTKUY
opkanu 19 -ekoHOMai3ep - BakyyM KeHrautupruura, cyHrpa 20-KOHIEHcaTop -
KeHraiitupruura, yHaan 29-, 28-nasopaT KoHAeHcaropiapura Ba Oy epaan 31-
abcopbepra cypunaau. AOcopOepaa 3puTyBuHM OyFiIapu MUHEpaJ MOW OwWIaH
IOTWIAaad, IOTWIMAaraH OJpuUTyBuM OyfFmapu Ba Oomka rasmap 43-BakyyMm
BEHTWIITOP €pAaMua cypuind arMmocdepara Ynkapuod dopuiaam,

bapua koHJieHCcaTopaapaa Xocui 0yIaéTrad SpUTYBYM KOHICHCATUHHUHT CYB
OwJiaH apajaniMacH Y3 OKUMHU OujiaH 38-CyB axkparkuura iurunaau. EputyBun Ba
CYB 3WUWIMKJIAPUHUHT ¢apKkura Kapad CyB KAaTJIaMUHHUHT YCTHUJla WUFHIAETraH
DPUTYBUM CYB QXKpATKU4 TYCUFU YCTHAAH OIIMO, WUIMYM Oakka OKUO TyIIaJu.
ben3un Oy eplaH TEXHOJIOTMK 3apypar Oyinua 41-Hacoc €paamuaa Kaiita
UIIUIATUII YYYH SKCTPAKTOpra Xau1anaim.

OpUTYBUHMIAH aXpaTWIIraH CyBJa OEH3MH KOJJIUKJIApU OVITaHIUTH Y4YYH
CyB CYB QXpAaTTUYHUHT OCTKM KHUCMHUJAH CHUKUO YuKapuiaub 46-CyBiu
Oyrnatkuyna Oyrnatuiaau. EputyBumn OyFiapu KOHAEHCATOPTa, KOJIFaH CyB aBBall
OCH3MH TYTKWYTa, KEHUH KaHaJIu3acusra TYKuiIaau.

Konnencaropnapma, JkcTpakTopAaa Ba Oapua curumiapaa 43-Bakyym
BEHTWJISATOP €pAamMuIa CUMPAKIIAIITUPUIITAH XaBO MYXUTH XOCHJI KWJIMHA/IH.

OKCTpakuus IeXuaa XaBo-Ta3 apalalliMaCHHUHT OKUMHHUA TYFPU TAIIKWI
KAJTUII YYyH MOW OJKCTpPakuusi KypuIMalapUHUHT Oapya YCKyHAJapH MablIyM
Japaxkaa BaKyyM OCTHJA HWIUIAWAW. OKCTPAKTOpAAH, CyB aXpaTKUYJaH,
Muccetaurruyiad, 20-BakyyM KEHTaMTHPrU4 KOHICHCATOPUIAH —aXKpaiud
yuKa€TraH XaBoOyF apamammacu 1,2-HazopaT KoHAeHcatopiapu (mo3, 28, 29)
opkasin 31-abcopOepHUHT OCTKM KUCMHTa cypuiaan. AbGcopOepna Bakyym
BEHTWIATOP €paamuaa 15-20 MM cyB yCTyHHUTa TEHI CUMpAKJIAITaH XaBO MYXUTHU
XOCHJI KUJMO Typwiiaau. XaBo-Ta3 apajammacu adcopOepaa macTiaH FOKOpHUra
Kapab XapakaTjlaHraHja TemajaH omwub TymaérraH MuHepan Mou (mapaduH)
Ounan TykHamaau. HaTwkana xaBo-raz apanammacujgaru O€H3WH Oyfnapu
MUHepan Moiaa abcopOcusimanaan. KOTtunmaii Koiaran 6eH3uH Oyfllapu XaBo-ra3
apanammacu Owinad atmocdepara 4yukapuO roOopuiaaun. Bakyym BEHTHIATOD
unuiaMad  KoJiraH maitha, abcopOepiaH 4YWKa€TraH XaBo-Ta3z apaliaiiMacu
atMoc(epara O6ainac JTUHUS OPKAIA YUKAPUO F0O0pUIIAIH.

Bemsun OGyFmapu Ownam TYiimHran wmumHepan Moil 35-37°C  xapopataa
abcopbepnan  32-Hacoc  €pmammpa  33-ucutkuura, cyHrpa 34-napaduH
ku3auprudra 6epmmb 94-100°C rava ucutwnaau Ba popcynkanap épmaamuaa 36-
JecopOepHUHT nuura mypkad oepunanu. byFnaTui 103aCHHUHT KaTTaJIUTy Ba MOU
KU3aupu0 Oepriranu yayH abcopOeHTaH OCH3WH MHTCHCHUB PaBUIIIA XAk aIa Iu.
Hecopbepaan unkaérran OeH3uH Oyrnapu 19-Bakyym keHrautuprud opkanu 20-
KOHJICHCATOpP KEHTaWTHUpIruura MyHaNTUpWIaad. DEeH3MHIaH KyTWIraH MHHEPAI
Moit nmecopOepaan 32-mHacoc OwiaH, capd yagarud OpKaiau, 33-HCCUKIUK
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aJIMalITUPTUY, CYHrpa 35-Moii coByTriud opkanu 3 1-abcopOepra KaTapuiaau.
IOxopuna 06aéH STWIATaH SKCTpaKUUs THU3UMHA 3aMOHABUN WHHOBAIIMOH
UIIaHMaIap acocuja sipaTWIraH OyFJIaTHII KypriMajiapy KyJulaHwiraH 6ymmo,
yIIapHUHT caMapaJIOpJIUTH Ba SHEPTHS TEKAMKOPIIUTH OIIUPHIITAH.
1- Ba 2- O0OCKHY IUCTWIIATOP-OyFIaTKU4YIap TaOUMM LUPKYJSALHS YCYIH
unuaian. Kyinma ynapHuar MPHIHMIHAT HILTAII CXEMACH KENTHPHITaH "
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Ha3zopar caBosiiapu

1. SHuyniamMaHu KOBYpHIIJIAaH MaKcal HUMa?

2. SlHumnMara HaMIIMK-UCCUKIIUK UIIIOBU OCpUII KapaEHUHUHT aXaMHUSITH.

3. KoBypma xoccanapura Kyiuiagurad acocuid TanadiapHu aiTuO GepuHr.

4. VnakTUBaTOpPHUHT Ba3udacy, TY3UJIUIINA Ba UIIIAIIH.

5. KoBypuir ko30HIapy, YIapHUHT TY3WIMIIN, UIIUIAIIN Ba OUp- Oupuaax
bapkiu KuXaTaapH.

6. IInexnu nmpecclIapHUHT Ty3WIHIIN Ba UIILTAIIH.

* Paul Singh, Dennis R. Heldman. Introduction to Food Engineering Fourth Edition / Food Science and Technology
International Series. 2009. 864 pages

* paul Singh, Dennis R. Heldman. Introduction to Food Engineering Fourth Edition / Food Science and Technology
International Series. 2009. 864 pages
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7. Tlpecc yHyMIOpJHUTYA Ba MOMHUHT YMKHUILINIAa TAbCUP €TYBYM OMUJILIAP.

8. 3aMoHaBUI MPECCIAPHUHT TY3WJIUIIU Ba UIUIAIIH.

9. [Ilpecc rpaHyISTOPHUHT TY3WIUIIU Ba UIUIALIY.

10. Mkkm w™maprta mpeccnam OujgaH MOM HIIIA0 YHKAPHII CXEMaCHHH
TYIIYHTUPHUO OCpUHT.

11. Canoarna unuiaTuiaagurad epuTyBUMIapra KaHaa tanadnap Kyiunaau?

12. VcuMIMK MOMIAPUHIHT OPraHUK SPUTYBUMIAP/A SPYBUAHINTMHY H30XJIAHT .

13. Canoarna unuiaTuiaaurad epuTyBUMIIAP Ba YIAPHUHT CUH(IaHUIIN.

14. ExcTpakcus >kapaHUHUHT TE3JIUTM Ba TYJIUKIWTWATAa KaHJIal OMUJIIap
TabCUP KWJIAIU?

15. ExcTpakcHsUTallHUHT KaHJal ycyiiapu MaBxKya?

16. bup sipycnu kapycesn eKCTpaKTOPUHUHT TY3WIMIIY Ba UIUIAIIIH.

17. Apanam ycynaa UIUIOBYM EKCTPAKTOpJap, YJAApHUHT ad3aJIuK Ba
KaMYWINKIIApH.

DoiigaJaHIITaH agaduéraap

1. Frank D. Gunstone, John L. Harwood, Albert J. Dijkstra. The lipid
handbook - Boca Raton: CRC Press Taylor & Francis Group, 2007. -791 p.

2. Qodirov Y., Ravshanov D. Ruzibayev A. O’simlik moylari ishlab
chiqarish texnologiyasi. -T.: “Cho’lpon”. 2014. -320 b

3. Paul Singh, Dennis R. Heldman. Introduction to Food Engineering
Fourth Edition/ Food Science and Technology International Series. 2009. 864 pages

4. www.crowniron.com

4.2. VcuMIHK MOJIAPMHYU KAWTAa MILIANIATA HHHOBALIMOH
TEXHOJIOTUSJIAP
Pexa:
- EfnapHH KalTa UIIAIl TEXHOJOTHACH XaKu1a YMyYMHH TylIyHYaIap
- EfnapHH paduHaIMATIAIIA MHHOBAIIMOH TEXHOJIOTHIIAP
- EfnapHH Mo U (DHUKAITUSITAIIIA MHHOBAITMOH TEXHOJIOTHSIap
- I'munepwn unura® YMKapuIln Ba YHUHT UCTUKOOJUTA TEXHOJIOTUSIIAPH

Tasnu wubopanap: paguuayus, xampox Mmoooanap, OUCMUNIAYUS,
2UOPO2EHNIaUl, 2TUYEPUH, 2UOPOIU3, Nepedmepuurayus, Mapeaput, MatoHes,
Gepmenm.

4.2.1. YMHUCIUK MOWJIAPMHH KAlTa MIIAIIHUHT ACOCHI KUXaTJIapu
YcuMiMk MOWIApUHUA KauTa HWIUIAIl TEXHOJIOTHACH Y3 HYura €r Ba
MOMWJIApHU, XaMmJa YJIapHUHT YUKWHJWJIAPUHU KailTa MIUIAll Ba WMUUIOB OepuIll

YKapaéHIIapUHU Y3 UUNTa OJIAJIH.
Kyiinna €rmapHu KanTa MIUTAIIHUHT IPUHIIMINAI CXEMACH KEITUPUIITaH.
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Frnapum Kafita Mwnaw
TeXHONOTHACK

MaprapuH, MaioHes,
EF unKnnpounapuum COBYH Ba bowka
KaiTa nwnau MaXcynotnap uunab
yuKapuil

PadguHaumanawm MopguduKkauma-nawm

BbyryHru kyHna Taakuk KAJUHAETraH Ba MILIA0 YMKUIAETTaH MHHOBAIIMOH
TeXHOJOTHsIap ymiOy OynumiiapjiaH aiiHaH Oupura €Kd yHUHT OUp KHCMHIa
KapaTuiran 0ynuo, y MaxcyynoT cudaTuHU, YHYMJAOPJIUTUHUA Ba TEKAMKOPIUTHHU
OLIMPUIITa HYHANTHPUITAH OYIiaau.

Veummik Moiinapuan padgHHALMSIALL sKapaéHu MOH TapKHOMIATH XaMpOX
Mojanap, MEXaHWK KyliuMyajgap Ba MOW TapkuOuaa OYIWIIM TaBCUs
KWIMHMaNUIMran 0o1iKa MO IapHU YUKAPUO FOOOPUIIIHY Y3 UUHUTA OJIaIu.

MoiinapHuHr — xaMpox ~— Mojdanapu  TapkuOura — Qocdarumnap, €r
KHUCJIOTaJIapu, TUTMEHTIIAp, TYpu COBYHJIAHMAWAUTraH Moijlajap Ba YCUMIIMKHUHT
ycum gaBpujia XamJla MOWIM ypyF CTWIMII JaBpUJia CUHTE3JIaHAJUraH 0ab3u
Moananap kupaau. Kalta wunoam sxkapaéHiapujia TEXHOJIOTHK IapameTpliap
(xapopar, HamiIMK, OocuMm Ba ©0.) Oy MOJIJATAPHUHT KYMYWUIMTH Y3
XycycusiTaapuau y3raptupub Hadakar Mod cudartura TabCUp KWJIAaAH, Oanku
ylapJaH WKKWJIAM4Yd MaxcysloT cudaruaa (QodganaHuil MUMKOHUHU — XaM
KaMauTHpaIH.

Padunarnus >xapaHUHUHT ONAWra KyWHJIaguraH MyXUM MyaMMOoJapaaH
Oupu Oy, MOWHM KepakCHU3 MoOJJajap/aH To3ajall OwiaH Oupra axpartuo
OJIMHAJUTaH HWKKWJIAMUd MaxCyJIOTJIapHUHT TaOWWWJIMTUHU cakjad KOJIMII Ba
UKKAJIaMud ~ MaxcyaoT cudaruga camapanu  (QoiinanaHuimijgan — ubopar.
PauHalMssHUHT TYIUK UMKIM 3 UUUra KyduaaruiaapHu ojaau: pocaTuasiapHu
YUKApuO r0OOPHILL; MyYMCUMOH MOJIANapJaH TO3ajall, SpKUH €F KHUCIIOTalapyuHU
XpaTHUIL; paHr Ba Xxuj OepyBUM MOJAaIapAaH TO3aJIalll.

Padpunamus typnmu ¢usukaBuii Ba KUMEBHM >KapaCHIApPHUHT MYpakkao
KOMITJIEKCUJIUP, YJIapHH KyJam €FaaH XaMpoX MOJJAJIapHU aKpaTuO OJuIira
UMKOH Oepanu. by skapaéHmapHUHT XapakTepu, EFHUHT TaOWaTH Ba TO3AaJIaHTaH EF
cudarty OMIIaH aHUKJTaHA !,

Padunarnus ycynmHu nryHaai TaHmam Kepakky, OyHIa EFHUHT TPUTIUIISPHT
KUCMHU Y3rapuiicu3 KOJICMH Ba €FaH MakCUMal MUKIOpAa KUMMATIM XaMpox
Moaaanap (pocharumiap) axxpanud ynkcuH. PaduHanms 3axapiii XUMHUKATIapHU
XaM TYJIUK WYKOTHUIIIHY TabMUHJIAIIN Kepak.

PadunanusnanyBum €rnapra, yJapHUHT Kaiicu Makcajjia KYJUTaHWIWIINATA
Kapa® Oup Heuta Tanabnap Kyhunaau. O3uUK-OBKAT YUyH MIIUIATWIIAJUTaH EFap
TYIUK LMK OwiaH paduHaUMsUIaHUIIM Kepak: docdaTugiap Ba MyMCHUMOH
MOJJIaJIapHU XKPATHUI, SPKUH EF KUCIOTAIAPUHU, TUTMEHT MOJIaJapHA MYKOTHUIIT
Kepak. TexHUK Makcaajap y4yH HWILIATWIAAWraH ¢Efjap KHCKa IUMKI OujiaH
paduHanus KuauHaau. MacanaH, THIpOTeHU3anusIra KeTaéTtrad €F Jae3070parus
KWJIMHMAaN .
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Veummuk épnapuaa MabiyM MUKIOPAA SPKHH GF KHUCIOTanapH Oyiaim,
yJIapHU MUKJIOpU EFHUHT cudatura OOFIUK. DPKUH €F KUCIOTATAPUHUHT OVIIHIIN
¢r cudatuHu EMOHNAIITAPAAN O3YKaBUN KUMMATUHHM KamaiTupaaud. O3MK-OBKaT
y4yH HHuiatuiaaguradn €FrHUHT kuciaota coHu 0.2-0.3 mr KOH nman ommaciauru
Kepak. byHnaH sca 3pkuH € KHCIOTaIapUHU WYKOTHIII 3apypJIUTH KeTUO YNKaIH.

Canoarna Kyiugara ycysuiap AIIaTATIAIN.

1. DOpkuH € KUCIOTaapUHU HIIKOp OwuilaH HeWTpawiam (UMIIKOPJIU
paduHarms).

2. IOxkopu Temmeparypaza Ba BaKyyM OCTHIIa DPKUH EF KHUCIOTAJIAPUHU
HyKOTHUII (AUCTIILISAIIASIIN papuHaIIs).

Nmkopnu padunanus keHr Tapkanranaup. by ycynna €F kucioramapuHu
&F/1a SpUMaINTrad Ty3U S’/bHU COBYH XOCHJI OViaau.

RCOOH + NaOH <— RCOONa +H, O

YHUHT CyBIM OJpUTMAcH KaTTa 3UWIMK XucoOura ErgaH axpayiajid.
AsKpaniran COBYHJIM Macca COarcTOK JAeHHIaau.

XO03Upru BakTa €FHUHI TJIMLEPH]I KUCMUTa Xapopar, KUCIOpPO, XaBO Ba
OOlIKa OMWUIAP TabCUPU KaOHW ONEpALMSUIAPHUM KaMaWTUPUII aHUK Oenruiad
Kyhdunau. by Owunan, HIIKopaw paduHAMSHU KyUlaMacJaH JUCTHILISLKUOH
paduHaims Eppamuaa xuja OepyBUM Ba 3pKUH €F KHUCIOTAJApUHM HYKOTHO,
EFIapHU Ba O3UKa CAJIOMaclIapuHU CU(ATUHU SXIIWIALLITA XapaKaT KUIMHMOKAA.

4.2.2. Eram ummxopcus papunammsicu. By ycynma YCUMIMK Moiu
kucnotammury  10% Ba yHaH rokopu OYiranga, KalTa HIUIanga OKOPU
camapaJopJIMKKa 3puium MyMkuH, 0,5%1aH KaM KHUCIOTaJWJIMKKa 3ra OyiraH
papuHalMsIaHTaH, Ae30/0palusijaHrad €F Ba JUCTW/UIAHTaH €F KucJoTalapu
OJIMII MYMKHH. byHIOa €fHM AucTWULIOMAra Tau€piamr >Kapa€HU: YyKyp
rujpartanus Ba okjamra 3pTuOop Oepuimn kepak. luctwiauuoH paduHanUsHu
amaJira OolMpHUIl Y4yH OUp KaTop yCKyHandap MaBxy.l.

®ocrtep Xapnep papuHaMIAIIHAHT (UMK YCYJIUHU Ypranrad. Moitnapau
Gu3MK ycynaa To3alall YHAATW 3PKUH E€F KUCIOTAIIApUHU NAacaUTUPHIIraH 00CUM
octTuaa cyB Oyru OwiaH Xaiijamra acociaHrad. byHpga aifHu BakTaa Mo
ne3zonopauusianag. OU3uk ycya 3pKUH €F KUCIOTalapyuHU KayCTUK cojJa OuiaH
HEeHTpasuialira acocJaHral aHbaHaBUM ycyira Hucbaran ad3aumkiapra sra. Arap
nacTiIabKu MIUIOB Oepuiniapcu3 Kyjuianuica (GU3uK paduHANMIALT caMapacus
xucoOmanaau. Mol TapkuOujga TuaparTiaHManauran Qocdatumpiap MHUKIOPU
0,5%man kam Oynca ¢u3mk ycynma To3anaHaau. Arap docdartuaiap MUKIOPH
KypcaTiiran MUKIOp/IaH KyT OyJica, y X0J1a aHbaHaBUI yCyJiJia TO3alall JO3UM
oynmaau >

XUHJ ONIUMIIapU TOMOHHIAH® XUMUK Ba bu3uk papuHanus YpHUTa SPKUH EF
KHUCJIOTAIAPUHU TIIMLEPUH OwiaH (pepMEHTAaTUB STepUPUKALMS KWW TAKIUP
KWiMHrad. buopaduHanusay onTuMan IApoOUTIapu KyWuaaruiap: TIUUEpUHHU

% Forster Harper. Physical refining. // Amer. Oil. Chem. Soc. —1983. v. 60 — Ne 2. — P. 265...271

6 Bhattacharyya D.K., Chakraborty A.R., Sengupta R. Enzimatic deacidification of vegetable oils. //Pett. wiss. technol. 1995.
Nel. p. 27-30.
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CTEXMOMETPHK MHKJIOpH; Tacaiftupunran OocuM (4 MM c.y.); 70°C xapopar;
dbepmenT konuentpauuscu 10-15%. buopadunanus #ynu OunaH To3ajlaHTaH
MOMWHU KeWHHYAIUK UITKOP OMJIaH UIILIOB OepriInb, OKJIaHAIH.

Papunanms sxkapaéHupga €F Ba MOMIApHM SMYJICHAJA TIIHUICPUH-EF
KucioTanu 3hup OOFIApUHU Tapyajall XycycusThura sra (epmeHtiap OuiaH
UIUIOB Oepuill MyMKUH . DepMEHT TabCUpP KWITaH MOMIIApHU CYB €KUM KUCJIOTAIU
sputMa OuiaH toBunagu. KapaéHna MIIKOp HWIUIATUIMAraHJIWTUd Ba YHKUHIU
CyBJIap MUKJIOPH KAMaNUTaHIUITH YYyH MYKOTHUIIAP XaM KaMasi/ix.

A.T.MnpscoB TOMOHUIAH padUHALUATAHTAaH MOM YMKHUIIA Ba CH(pATHHU
OLIUPHUII MaKCaJuga MOHOdTaHOJAaMUH OuiaH ¢GoppaduHAUS KWIAIT YCYIH
taBcusi kKuinuHrad [4]. By ycymra kypa kopa wmoira 0,5-1,0% wmuxmopuaa
MOHOA3TAHOJIAMUH KYIIWJIagd Ba MOMHUHI KHUCIOTa COHH 3,2 Maprarada
KaMaNTUPUITUIINTA SPUIIHIIAIN.

A¥iHaHn 1wy Myamudiaap TOMOHHAAH Kopa IlaxTa MOWMHU KapOamuj
spuTMacu O6usan poppaduHaIus KWINII YCTHAA XaM uiuiap oiaubd Oopuiras [5].
Anuknanumuya, 10-20% KoHIEHTpaIusiIn kKapOoaMua SpuT™Macu OuilaH Kopa Mo
Maccacura Huc6aran 0,5-1,0% muknopaa 45-55°C xapopataa 30 MUHYT JaBOMHUIA
UIUIOB Oepuiiranaa padUHAIMSIIAHTaH MOMHY YUKW Ba CU(aTH OIIaJIH.

Veummuk  MoiimapunnM  padMHAIMS — KWIMIIHE — OKaJaJUIalITHPYBUH,
paduHaMsUIaHTaH MOWHU CU(DATHHY SXIIUIOBYM TYpJH yCyJulap ycTuaa Kyriad
u3naHunuiap  onub  Oopunrad.  JKymnmaman, —apamamTUpMIl - Kapa€HuIa
AJIEKTPOMArHUT MAaNJOHUHU TabCUpP OTTUPUILI Ba JIOUMHUM DJICKTPOMArHUT
Maifionusia (pazamapHu (COamcTOK Ba MOM) aXpaTUIIJAH OJIIMH MIIKOpP OuiiaH
unuioB Oepuinl Mmyauduap (ukpura Kypa Makcajjid MaxcyJOT YHMKUIIM Ba
cu(daTUHU OIIMIIINUTA OJTUO KeTaau

Ermapan momudukamusnam - Oy ErgapHM TIIMIEpU] Ba &F KHCIOTA
TapKUOWHU Y3rapTUpHUIN Wynmu OwWwiaH yJIapHUHT JacTiabKu XOccalapuHU
Varaprupuimn  O0ynmuO,  €rmapHu  mepesTepuduKaIusian,  TUIpPOTeHIIAIll,
dbpakuusIan Ba OMyXTajail OpKaJId aMalra OUTupUIaIu.

Er Ba Moiinapuu MomuduKausanam >kapaéHH aHYa Mypakka® Ba KeHT
KaMpoBJIM TylIyHya OynauO, KyWumard TyllyHY4a Ba KapaSHlapHUH  y3ula
My>Kaccam 3TaJIu:

— O@pakmusnam - ¢ €ku MOWHU E&F KHUCIIOTa Ba TPUMIIHMIICPUT] TapKUOH
KuxaTaaH (Qapk KAITYyBUM HMKKU(EKM YHAAH KYM) XWi (Qpakuusiapra axpaTuiil
’)kapaéHu. by kapa€H acocaH canaT MOMJIapU, axTa Ba NajbMa MaJIbMUTUHU Ba LIy
KaOu MaxcCyJIOTJIap OJIMIIAA KEHT KYJIJTaHUIAIH.

— T'uaporennain — opranuk OMpUKMa MOJIEKYJIacHAard TYyWMHMaran Oofra
BOJOPOJHN OUPHMKMIIMAMP. EF Ba Moitmap kumécupa Oy - CyIOK Moiimap
TapKUOUJaru TYHUHMAraH €r KUCIOTaJIapUHU KaTaIN3aTop UINTHPOKHUIA BOAOPO.I
OwiaH TYUMHTUPUO, KUCMaH KAaTTHK Ba KATTHK EFJIap oI kapaéHu. by xapaén

7 patent USA, 5532163, Process refining of fats and oils. Tokashi J.L., Jagi D.R. (JP).//Journal amer. oil.chem.soc. -1988. —v.65.
-Ne4.-p.512.

8 A.c. 1652331, MKH C11 1/10. Crioco6 pacdunamuu macen u sxupos. /Apytionsi H.C., Kasapsu P.B., Kopuena E.IT.
u 1p. —Omy6mn. B.1. 1991, Ne20.
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acoCaH MaprapvH, IIOPTEHUHI, OLIXOHA Ba KAaHAOJATUYWINK EFJIADU YYYH O3HMKa
cajomaciapy, XamJa COBYH, CTE€apUMH Ba MapJl03 MaxCyJOTIapu YYyH TEXHHUK
cajioMaciap uiuiad YuKapuiga KeHT KyIJIaHUuIa Iu.

— Ilepearepuduxanusinam — Mmypakkad >¢upaaru pagukajlapHUHT Y3apo
alIMallMHYBUAMP. EF Ba Moiinap TexHonoruscuaa 6y - xap Xui (aszaiu, CyloK Ba
KAaTTUK €Flap TapKuOWJard TPUTIHIEPUIJIAp CTPYKTYpAaCHHHU KaTalu3aTop
WIITHPOKKU/IA Y3rapTUPHII kKapa€Hu. by kapa€H acocaH IOMIIOK Ba MalXaMCUMOH
03WKa EFJIapy UIUTa0 YMKAPHIIIA KHT KYJUTAaHWIIA !,

Ernapau THApOreHNam Kepakin aKTHBIHK, CEJEKTHBIMK Ba H30Mepiall
XYCyCHSITUTa 3ra TeTepOoreH KaTaau3aropiapiaH QoiJanaHuIIra acoclaHTaH,
JaCcTIa0KK caHoaT >KapaéHU XUCOOIaHA N,

BHUMX mytaxaccucnapu copesl yuyH TapKUOW Ba KATTUKIUTH TYPJIA XU
Oynran €r apajlaliMaTApUHUHT TYpPJIU BapUaHTJIApUHU Tal€pIiall Ba UILTA0 YHUKUIIT
Oyiinya KEHr KyjJamJard TaJKUKOT WIUIApUHU OJU0 OopuIlau. YIIapHUHT
dbukpuya, TapkuOUa TPaHC KUCIOTANIApU MaBXKyl OYJraH TMpOreHIaHTaH Eriap
IOKOpYM KATTUKJIWMKKA 9ra, apajalliTUpPraHjia KaTTUKJIWTUHU Ccakjiad KoJaju,
acocHiicu WIUIOB Oepuilra Kyjai, fXIIM KpUCTaUIaHaJW, Maija KpUCTaJUIH
CTPYKTYypa XOCWJI KWiIaau. [ maporeHnanran EFIApHUHT IOKOPU XapopaTaa dpyBUYaH
TPUIVIMLEPUJIAPA MYyCTaXKaM KpPHUCTAJI IAH)Kapajap XOCWI KWIaaH. Yiap IacT
Xapopara 3pyBYaH CYIOK TPUTIIMLEPUIIAPHU, XaMIa €Fa JUCIIEPTUPIIAHTAH CYB
TOMYMJIAPUHU MIIOHWIM ynuiad Typanu. TpaHc KucioTtajliap MHUKJIOPU KaM Ba
KATTUKJIMTA OKOpW OyiraH €rniap, MacajaH, KMCMaH THAPOTEHJIAHTaH MajbMa
oJTenHH ad3an XHCOOIaHaH .

KynraGokap Ba pamnc moillapuHu TapkuOujga mesocTpykrypainu SiO, ra
JTUCTIEpTUpJIaHTaH HaHo3appadaiu Pd mamxkyn OynraH kartaau3aTop Ba caHOAT
Katanu3atopu umrupokuaa 80-130 o°C xapopar Ba 3,6-9,3 at™ BojiopoJ1 OocuMmuIa
THAPOTEHJIaranaa, XapopaT Ba BOJOpPOA OOCMMU Xap HWKKUA KaTaJIUu3aTOPHUHT
AKTUBJIUTUHU ommpaau. [lammaanitng katain3atop MOHOEHIAPHU XOCUJ KHJIHIIIIA
CaHOAT KATAIIM3aTOPHTa HUCOATAH IOKOPH CEICKTHBINKHE HAMOSH dTAII

XHUTON OJIMMIIAPU tomonnman' Ni Ba SiO, Japa” €rapHA TMIpOreHIIan
KaTaIU3aToOpu  OJUIIAa KYJJIAHWJIAQIUraH KAMEBUUA  KOPUIITHUPUIN  yCIyOu
Vpranwiran. KaranuzaTtop akTUBIUTHHU OaxoJjaml yciayOjapu Ba YHU OJIMIITHUHT
ONTUMaJ MIAPOUTH aHuKIaHraH. LIlyHUHraek, yriaepoaiu 35TyBUMra YTKA3WJraH
NauIaJuiIN KaTajlu3aTop HIUNTUPOKHUAA, YCUMIIMK MOIIApMHU BOJIOpPOJ OuiaH
CyloK (azama ruaporensabd, cajiomac oJuml ycynu mnarteHTiaanras[11]. by
YCYJHUHT (apKiau >KUXaTH UIyHAAKA, TaIaAuiiin  KaTaauzatop cudaruma

° Taruesa T.I'., I'puropsea B.H., Tapacosa JL.U. IIpuHUIUIBI COCTaBIEHHS JKHPOBBIX OCHOB CHpEIoB //
MacnoxupoBas TpoM-Tb. — M., 2007.-Nel. -C.6-9.

Crenenko A.B., Taruesa T.I'., Tapacosa JL.U., Jlucumsie A.H. O pacTi-TenbHO-XHUPOBBIX cripenax // MaciokupoBas

npoM-T6.—M.,2006.-Ne1.-C.29-30.

'% Belkacemi K, Hamoudi S. Low trans and saturated vegetable oil hydrogenation over nanostructured Pd/silica
catalysts: process parameters and mass-transfer features effects // Ind. and Eng. Chem. Res. 2009. -Ne3. -P.1081-1089

1 Chen Lingxia, Zhao Lin, Liu Shou-Chang. Zhengzhou gong cheng xueyuan xuebao // J. Zhengzhou Inst. Technol.
2004. -Ne4. -P. 24-27
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HAHOKJIACTEPJIM MaNaAui, Yriaepouid 3ATyBUM cudatuia 3ca HAHOYTIEPOATU
KJIACTEpJIM MaTepual KyJulaHwirad. bynna xapaén 60°C man 90°C raua xapoparzaa
onmub6  Oopunaau. HawnoknacTepim  NajUlaAMMHUHT ~ Maccacu  YTIEpOJJIH
ANTYBYMHUHT Maccacura HucoOatan 0,3-0,4%HM, SITYBUMHUHT MHKIOPH 3ca
najyuiaguii MeTajau Xucoouaa, ruApOreHsIaHaéIral YCUMIIMK MOMMHUHT Maccacura
nucoaran 0,002-0,004%Hu TaIIKKUI TaId.

XO03Upru BakTia €F Ba MOWJIApHUHT cudaT Ba KMMUMAT aapa)xacu yJapHUHT
€F KHCIIOTAa TapKuOHW, OKCHUIAHWIITa OapKapopiMK Ba O3MKAaBHH XaB(CH3INK
japakanapd OulaH 0axoJaHMOKAAa. LF Ba MoilnapHM KuHMAaTHHH ONIMPHUII
Makcaauaa 3ca Typiau Xui, &F KUciIoTa TapkuOu OunaH Qapk KuiyBud, EF Ba
MoMnap y3apo oMmyxTajdaHMOKaa. byHna Tali€p moillapHau OeBOCHMTa OMyXTaall,
TypJI MOWJIM XOM all€IapHu apajaliTHpUO KaiTa HIiam €KU TypJd MOMIN XOM
aménap/lan OJIMHTaH MOMWJIApHU apanamTupub Kakta wunuiam(paduHanusiani,
TUIPOTEHJIAI, TepedTepupUKaIMLIIALT) YCYIUIapUaaH KeHT Qoii1aTaHuIMOKIA.

Moitnapun  omyxtanam — HadakaT yJgapHuMHr cudar Ba  KUMaT
JapakalapyuHu  olupaau, Oajkd ylIapHUM KalTa wuIUiam >kapaéHIapyuHU
OCOHJIAIIITHPAIY Ba caMapaJOpIMKHH OIIUIIUTra o0 kemaau[12].

Veummik MoinapuHy KU yIapHUHT apanaliMaCHHU HUKEIUIN KaTalu3aTop
OWJIaH KOPUILTUPHII Ba KEHUH OJIMHTAaH KOPHUIIMAHU PEAKTOP-TUIAPOreHU3aTOpra
Xaaamgan noopaT THAPOTEHIAHTaH MOM OJUII YCyJIM maTeHTNIanran -. Mxtupo
YCUMJIMK MOWJapH Ba YJAPHUHT apajlaliMajapuHU THUIPOreH’all >Kapa€HUHU
OOMIKapUIl KyJIaWIUTMHUHT OPTUINNTa, OCNTUIaHTaH KOMIUIEKC (PU3UK- KUMEBUN
KypcaTKduiapra Jra THUJIPOTEHJAll MAaxXCYJOTHHHM OJIMIITa, TUAPOreHIIAII
’KapaCHUHUHT CECKTUBIIUTHHY OLIUIINTa OJIU0 Kenaj.

Er-Moii KopXoHanapujaa IIMLEPUH EFIapHM PEaKTHBCU3 Iapyanail &Ku
COANCTOKHM KaiTa WILJIall OpKaIyd UIuUIad ynkapuiaau. Jactinad rauuepuHiu cys
OJIMHAIU Ba OYyFJjaTHII OPKAJIA TIUIEPUH KOHIICHTPAIUMACH OIIUPWINO, TEXHUK
rvdnepud  onuHaau. CYHr TEXHMK TJUNEPUH  TUCTWUIALMS — KUWIHHHO,
JVCTUIJIAHTaH TJIULEPUH OJIMHAIH.

byrynrn kynpga kymia® MHHOBAIIMOH HWIUTAHMANAp TIMIEPUHIArU CYBHU
OyfyaTuill, MUCTWUIAIMSUIANI Ba OKJAIl >KapaCHIapUHUA TaKOMUJUIAITHPUINTA
NYHAITUPHUITAH.

Onumnap TOMOHHUJIAH TEXHUK TJIMIEPUH OJUIIAA KYJJIAHWIAIauTaH UKKU
OOCKWYWIN OYFJIATHIN YPHUTA HUPKYJISIUOH OYFJIaTUIN YCYJIHA WIIA0 YUKUJITaH Ba
KOpHit STHJITaH " [14, 553-6ert].

Byrnatum KypuiManapuHUHT TaOUMM IUPKYJISUMUsUIAaHAJAUTAH Ba TalllKy
Tabcup  Epaamuia  IUPKYJIALMSUIAHAIWraH  Typjaapu  MaBxyd. TaOuuid
nupkyasiausaa te3nuk 0.3-1.0 m/cek 6yiica, Tabcup épaamuna 2-6 m/c 6Vnaau. by
5ca YHYMJOPJIUKHM OWp HHEYa OOp OIIMIIUra Ba HWCCUKIUK Ccap@UHUHT
KaMaluImra om0 Keaamau.

" Marent P® Ne2223307. Crioco6 HOy4YeHUs THAPUPOBAHHEIX Macel / AsHaypssa M. I1. // Omy6:1.10.02.2004

B paul Singh, Dennis R. Heldman. Introduction to Food Engineering Fourth Edition / Food Science and
Technology International Series. 2009. 864 pages.
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YMyman onraHaa €F-MOW MaxCyJloTJapu TEXHOJOTHUACHIA HCTHKOOIIIN
WHHOBAIIMOH TEXHOJOTHsIIap Kynainubd 6opMoKia.

Ha3zopar caBosiapu

1. Padwmnanusanamgan Makcan HuMma? PaduHanusau amoxumaa oneparusiiap
Makmyacu cudaTuaa Kypud YUKUHT.

2. Nmxopuit paduHAIMSHA DJpKUH €F KHCIOTATapUHU WYKOTHIIHUHT
acocuil ycynu cudaruia Kypud YMKHHT.

3. IlaxTa éru padhMHAUSCUHUHT Y3UTa XOCIUTA HUMaaa?

4. Jlezonmopaius >xapa€Hu KaHAaill Kedanau, skapaéH OOpHIIM y4yyH KaHAai
IIAPOUT Ba PEKUM OYIIUIIN Kepak?

5. PaduHanusananran €r Ba MOIIAPHUHT acocuil cudatr KypcaTKU4YIapuHU
alTHO YTUHT.

6. Er Ba MoifmapHu ruporeHIam Ba nepe’TepuUKaLUAIAIIAH MaKca?

7. T'magporenmam >kapaéHuaa ¢&F Ba Moijapga KaHIakl KUMEBHUH
y3rapunuiap coaup Oymann?

8. TyiuHTUpHII ycynu OWIaH UIUIOBYM aBTOKJIABAA T'MJIPOTCHJIAMI
KapaHUHUHT cXeMa Ba PEKUMIIAPUHU KYPUO YUKHHT.

9. Mmnab uyukapuiaguran cajomac acCOPTHUMEHTJIapu Ba acocuii cudar
KYpCaTKUYIapUHUA KYpUO YUKUHT.

10. Er Ba MOWJIapUHU TepedTepuukanusianaa KaHaa y3rapuiuiap
coaup Oymaau? Ilepeatepudukanus >kapaéHUHUHT MOXUSITH HUMajapaaH noopar?

11. Tlepeatepudukanusnanrad €rnap KaHjaail Tapku0 Ba Xoccajiapra 3ra?
VYnapaan dhoiganaHui HyHaIUILIapy.

12. I'muuepun uniad YMKApUITHUHT aMaiiid axaMUsITH HUMaJiaH nuoopat?

13. I'muniepuH uniad YMKapUITHU KaHAal ycyJuiapuHu ounacus?
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14. TexHWK TIMIIEPUHHUHT OJIMHUIITN XaKu1a ranupuo OepuHT.
15. TexHuk rumepuHHU cudaT KypcaTKUUIapuHu Oumacu3mu?
16. J/lucTriianran rIMIEpUHTa KaH1a Tanadiap Kynuiaaau?
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5-maB3y: CnupT MILIA0 YUKAPUIITHMHT MHHOBAIIUOH TEXHOJIOTUSICH
Pexxa

1. Coupr nnuiab ynkapuiia KyJulaHWIaJurad XoM aménap.

2. JloHHM KaiTa WIUIaIra Taiépar.

3. Jonnu xom amméHy NUIIMPHIL Ba KaHAJIAIITHPHILL

4. Jlonnu cyciaHu OMXKFUTUII Ba COUPTHU PEKTU(PUKALIMSIIALIT

Tasanu wubopanap: Cycro, Oow, Kpaxman, >muil Cnupmu, OUOTIO2UK
Kamanuzamop, auumu, Xyscaupa cmpykmypacu, gepmenm, KaHO, 2n0K03d,
xauoauw yxcapaéuu, pekmupurayus.

5.1. Acocuii :kapaén

Croupt wunuiad YMKApUIHUA acoCHW JKapa€HuAa — KpaxXMaJHH KaHIJIH
MoOJJIajiapra alJIaHTUPUIN Ba KAHJAHHW JTHJI CIHUPTUTA AWJTAHTHUPUII OUOJIOTHK
Kartanu3aTopyiap opkaiu amanra omupwiagu. [lyHuHr yuyH Oy OMOXUMUSBHUI
Kapa€H xucobsaHaau. JIEKMH KaHJ auuTKu €plaMulia CUpTra aijaHTUPUIIAIu.
[IyHUHT y4yH MHUKPOOHMOJIOTMK TEXHOJOrusl skapaéunapura xam kupaau. Ly
Ownad Oupra CnUpT MILUIA0 YUKAPHUII MEXaHUK, UCCUKIHUK Ba (U3UK-KUMEBUU
Kapa€HllapHU Y3 nuura Kampab onras Qanaup.

CnupT unuiad YMKapUIIHUHT aCOCUM JKapaéHIIapHU Kyuaaruiap:
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1. Xyxaiipa cTpyKTypacuHH OY3UII Ba KpaXMaJIHU 3PUTHILI MAKCaaAUIa JOH
Ba KapTodeab XOM alléCUHU CyB OUJIaH TUIIUPUILL.

2. Ilumuypwiran MaccaHu COBYTHII Ba KpaxXMajlHU YHIUPWITaH JIOH EKU
dbepmenTIap EpaaMuia KaH1JIu MOAlajapra allaHTHPHILL.

3. Kanmimm Mmoananu auutku €paamMuaa CiupTra aiiaHTUPHUII.

4. CniupTHM Xalanl Ba peKTH(pUKaLMsLIIaLI.

bynnan Tamkapu xoM-aléHN MUIIUPHUILTA TAUEPIAL, COJION Tau€piiall €KU
MOFOJI 3aMOypyTHHH Ta€piiall .QuATKUIAPHA YCTUPHII JKapa€Hiapyu XaM KUPaJIH.
Menaccagan cnupT uOuiad YMKApuIaa IOKOpUAA KypcaTWiraH OHpUHYH — Ba
WKKWHYHY KapaéHiiap UIUIaTHIMaian.

Coupt unuia®d yukapuiniga KyWuJard HUKKWIAMYM MaxcCyJoTiaap XOCHII
Oynanu: yrieBoJ JUOKcHUa,0apaa ,cuByxa €rjlapu Ba 3pup aabJeruiim ppaxkuus .
VYrineroa IWOKCHA CHOUPTIA OWXKFUII BakKTHAa XOCWi Oynaau. YHM Wurub
TO3AJIAHWIAIA Ba CYIOK €KM KAaTTUK XOJra aujlaHTUpUIaaH. Menacca
OpaXkaculaH CHOUPTHU XaWJaliiaH oOJIIMH AauuTKW aXpaTuiaagd Ba HOH
MaxcCyJIOTJIapu UILIA0 YMKAPUIIIA KYJUTAaHUIIA U,

5.2. CnupT MILIA0 YHKAPUIAA HILIATHIAAUTAH XOM améjaap.

Couprt wunuiad 4YuKapuiya WIDIATAIAAUTaH  XOM aménap Xap i
eTapiii  MUKJAOpAa Tal€piaHaauraH OVIMINM, KaHA Ba KpaXMaJIHU MHKIOPHU
IOKOpY Ba SIXIIM CaKJIaHaJWraH OYnmuImM Kepak. YOy tanmabiapra kapTodeb,
JIOH Ba Mejlacca XOoM-allecu kaBoO Oepaju.

Kaprodens. Kaprodens ycumnmk o3yka XoMm aménap uuuja CnupT viiad
YUKApUIIAA XaMa TEXHOJIOTMK Tanabimapra TYJIMK XaBoO Oepaau. YHHHT
XOCWJIIOPAUTH ( KpaxMall Xxucooua ), JOHJIM MaxcyyoTiapra Hucoaran 3-4 mapta
Kynaup. Y OCOH NUIIUPWIAAW, AYUTKWIAPHU O3MKJIAHUIIK Y4YyH a30TJId Ba
dbochopaun Monmanapu Oop, XapakaTiiaHyBuaH cycia osuHaau. KaprodenbHu
KaiiTa WIUIOBYM KOPXOHAJNAPHU YHYMJOPJIUTH, JOHHM KalTa WIUIOBYU
kopXoHanapHukuaan 10% xyn. Exunrunn capdnanumm 12% kaM, CIMPTHH TaH
HapXu KaMm.

JlexuH kaMYMIIMKIIapJaH Xam Xoiau amac. Kaptodenbau 3ku6- yeTUpHUII Ky
MEXHAT Tayald KWiaau, HAMJIMKHUA KYTUIMTH CaKJAHWUITHU KUHWHIAMITUPAIN, V30K
Macodanapra TalIWIl camMapacu3poK Ba KapTodesib xap XWI KacalsInKa OCOH
yanmuaaau. Hammuru 75%, kypyk Moganap MUKAOPH 25% HU TaIIKWI 3TaJIH.

Jonnu maxcynotiap. CnupT unuiad YuKapuill y9yH Xamma TypJaru JOHIH
MaxCyJOTJapHU MWIIATUI MYMKUH (MakKaXyXxopH, apra, OyFaoi, cyliu Ba
oomkanap). by Makcag yuyH o3ykara Ba emra sipoKCH3 JOHJIM MaxcCyJIOTJIIAPHU XaM
UIIIATUIIT MyMKHH.

Jlonnu maxcysoTinapHu yprada Hamuinru 14% Ba Kypyk MOAJAIapHA MUKIOPH
86% Ttamkun stagu. Memacca. Menacca ne0 - KaHna JaBiaarujaH €Kd IIaKap
KaMUIIJIaH KaHa WOutad 4uKapuIaa, KaHJIHA KPUCTAIM3AIUs >KapaéHuia XOCHJIT
OyJaguraH CylOKIMKKa alTUIIA N,

Memnacca KyroK CYIOKJIHK OYITH0, KOpa-Kurap paHrrad, KapaMmels Ba MeJIaHOUATa
xoc crenupuk xuara sra. Coupt unuiad YMKapUIga Menacca SXITN XOM-aIlné
xucoOnmaHaau. YHUHT TapKUOWAa KaHJ MUKJIOPUHU FOKOPWIMTH AYUTKUHUA XaéT
daomusITH y9yH 3apyp MOJJAJIApHU €Tapiuru Oolika Xom-amiénapra HucOaTaH

71



ad3amurHIan qapak oepaau.

Menaccanan cnupT UIUIA0 YMKAPUIIJIA TEXHOJIOTHK KapaéH KUucKapaau. SbHU
XOM-allI€HU TUIIMPUI, KpaxXMallHA KaHIJIM MoJJajapra aiJaHTUPUI, COJOJ
dbepMeHTH Ba MOFOp 3aMOypyFry OJMII >kapaéHiapu onubd TamuiaHaau. Menacca
cyclacuja JACKCTPUHJIAp Ba KpaxMmaja OyiamaraH y4yH y TE3pOK OMXKFUNIH,
COUPTHH MUKAOpU omanu. JloH kaprodenu Oappacura HucOataH, Mejacca
OapracuaaH XalK XY KaJIUrd y4yH 3apyp OYiraH KMMMAaTiId MaxcCyJjoTiap UILia0
YUKAPUIIA/IH.

bomokyiu ycumiukiap AoHalapujia KpaxMmall 3HT KYyN MUKAopAa OyFaoit
(57% raua), makkaxyxopu (72% raya), IIyHHMHIJEK KapTOLIKa TyraHakJIapuja
(24% raua) 6ynanu.

Kpaxman noHacu MKKM XHWJI MOJIJIaJIaH TY3WJITaH: amMuio3a Mukaopu 10 man
20% raua, amuionekTuH Mukaopu 80-90% raua Oymaau. Ynap MOJIEKYJSIp
Maccacu, Ty3WIHII Ba 0ab3u (PU3uK xoccanapu ouiian 6up-oupuaad Gapk Kuaaam.

AMMIT03a XaM, aMUJIONIEKTHH XaM TJI0K03a KOJAUKIApH/IaH TAlIKUII TOMTaH,
JICKUH TY3WJIUIIN OUp-OupuaH KeCKUH dapK KUiau.

AMMIT03a-KpaxMaJjl JOHACUHUHT UYKU KUCMU. XyJITM MajpTo3ara yxmab 1-4
TJIIOKO3UJT OOFM OWsiaH OOFJIaHTaH TIIIOKO3a MOJIEKYJIAcH KOJITUKJIApAAH TalIKHII
tonrad. ['moko3a konaukiaapHuHr conu 200 tagan 900 taraua 6ynu6, ynmap Oup
OupH y3yH TYFpH 3aHXHUp X0JIua OOFIaHran 0ynaau.

AmMuiiozaHuHr MmoJekyisip Maccacu TaxmuHaH 200.00 y.06. ra TeHr.
AMUJIONIEKTUH-KpaXMall JOHACUHUHT KOOWFU. AMMIONEKTHH MaJeKyJacuaa
III0Ko3a Kosiukiaapu Qakar 1 Ba 4 yriepon opkaiu sMac, O6aiku ssHa 1 Ba 6
yIaepoJ aToMjiapu xaM Oup-Oupu OWJIaH TIIOKO3a OpKaJd OOfJIaHraH XojaTnaa
OYNTaHJIMTH YUYH, YHUHT MOJIEKYJIACH TOPMOKJIAHTaH TY3WUJIUIIM 3ra Oyaaiau.

AMMJIONEKTUH  MOJIEKYJIACUJIaTd  TJIIOKO3a  KOJJMKJIAPUHUHT  COHH
aMuiIo3aHUKUIaH aHda kyn Oymub. Ymap 600 taman 6.000 taraga Oymamau.
[yxunr yayHn yauHr modiekyssp maccacu 1.000.000 y.6. raua 6ymanu.

®depmentatuB ruaponusna GdepmeHTiaap acocan [/-1-4 OofnaHUIIIArU
TJIIOKO3UJI-TJIFOKO3Ul, SbHU aMHJIO3aHM Tujpoiusnaiau; [1-1-6 OGormap oca,
ruaposm3naamaiiin. lyHuHr yayHn OyHAail ruapon3iIaHUINIa acoOCaH aMUJI03a,
aMUJIONEKTHH 3ca aturu 60% mapuanaHay.

Kpaxman wuccuk cyBaa  OYkuO, KIeHcTep XOCHJI  XOJHMCAcHUTa-
KJICHCTEepJIaHuII J1e0 aTaaau.

byHna cyB kpaxman JloHayajgapy MUKW CTPYKTypacura YyTranjurua cabadom,
YJIApHUHT TapaHTJIMTHHA OYTIIariaim.

KuneicTpianuin UKk Typra OyJInHaIu:

1. Yexknanran OYykum-OyHaa Kpaxman JOHAJJIapu Y3UHUHT CTPYKTYpPacUHU
KACMaH cakjad KOoJiaIu.

2. Yeknmanmaran OVKMII-KpaxMad JOHAYaCHMHUHT CTPYKTypacu OaTramom
Oy3unaanaa, KoJIou I 3pUTMa-Kpaxmal KIehHcTep Xocui 0ynaau.

Kpaxman monexynamapu xaM YM3MKCHUMOH, XaM TapMOKJAaHTaH CTPyKTypara
ara OYNTraHINrd y4yH, HEUTI0I03a1aH (hapK KUIaIu.

by MoananapuuHr Ty3unummaa xam (apk 0op: Kpaxman TYFPUPOFU aMHII03a
MaKpoMaJeKyIagapy [ |-TIIF0K03a MOJICKYJIaJapUHUHT KOJIIUKIApUIaH, ssbHA [ -1-
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4 raroko3up OOFIapu OpKaiau OofjaHraH Oyica, LEJUII0I03a MaKpoMaleKyaaapu
aca PB-IiroKo3a MaJeKyJTaIapUHUHT KOJIUKIapUaaH Ty3uiaradn 0ymuob, ynap [-1-4
TUIFOKO3HU ] OOFJIapyu OpKaM OOFJlaHraH Oyiaau. AMUIOIUTHK (epMEeHT MaHOau
cudatuga yHaupuwiaran OyFnod (eku OoImKa JOHJIM —MaxcCyloTiap) Ba
MUKpPOOpPraHu3MJIapJaH OJMHIaH (epMEHT NeprnapaTiapy KeHT KyJUIaHUIaIu.

Kpaxman TtyaMk KaHAgu Mojjajapra alJaHTUpUII Y4yH [1-,p- Ba
rII0KoaMuia3a GepMeHTIapy UIUIATUIIA U,

- amMmia3a TabCHUpHIA KpaxMmal MOJEKyJacu JeKCTpUHrada mapyaniaHaau
CYHIpa KaMpOK MaJIbT03a, MAJIbTOTPHO3a Ba TIIIOK03a XOCKI OYIau.

- aMHJIa3a aMUI03a Ba aMIJIOTICKTUH MaJeKyJacuaa UKKUHYH TIIOKO3H] OOFra
TabCHpP OSTaJAM Ba HaTWXKadga Manbro3a Xxocun Oymamu. ynunr yuyn  [I-
aMIIa3aHN KaHJIAMITUPYBYU (PEPMEHT ACHUIIAIH.

JloHnm xoM-amé TapkuOuIara KypyK MOA1ajJapHy aCOCH KUCMUHH Kpaxmai
TAIIKWI KWIAaau, JEKUH auuTKWiIap Tabcupuaa Owxrumaiau. lllyHuHr yuyH yHu
OWXFUMIMTaH KaH/UIM MoJjajapra ajaHTHUpul Kepak. by jkapaéH aMuiIoauTHK
depmeHTaap €praMuaa amanra OmupUIaIn.

JIoH TapkuOugaru Kpaxmall »SpUMaiural Xxojaraa Xyxkaijpa wumja
KOWJIAIITaH! Y4YyH, aMWIOJIMTHUK (epMEeHTIIap yHM THJIPOJHM3JIail olMaiau Ba
XyXaipa KOOUFU yHIra TYCKUHIMK KUJIaIu.

Kpaxman spumaran xojaTaa >kyJa KAWUH THAPOJIU3IAHAAN, IIYHUHT YYyH
COUpT MUUIA0 YMKapHUIl TEXHOJoTruscuaa 1 HaBOaTAa KpaxMayld XOM-aménapra
OOM-OTalllJIU UIIJTOB OepUiIaan.

Kpaxmammm xom-aménapHu Maiganamiia Ba OoOM-OTaIUTd WILIOB OEpHII
HaTWXKacuaa Xykaipa TYIuK Oy3uiiaiy Ba Kpaxmall SpUraH xoJjiatra yTaiau.

Iy #ycuHaa Taii€piaHraH KpaxMmauld Macca aMWIOIUTHK (epMeHTIap
yU4yH MYTabAWJ IIAPOWUTIAA TUApONHM3TaHagu. Hatmwkama kpaxman OWXKFuiauraH
KaHUIM MOJiJlajiapra ailjiaHaiu.

Onauuaad KY/UlaHuO KenuHa€TraH COJOJHU aMUJIOIUTUK (epMeHTIapH
KpaxMaJlHU TYJIMK Ba YyKyp THUIPOJM3JIALIM HAaTWXKacuaa OWKFUII jkapaéHu 3
KyHHU Tamkwi »Trad. Conoj tapkubOungaru QgepMmeHtiap HadakaT KpaxMmallHu
KaHJIJTU MoJijanapra, 1y OuiaH Oupra OKCHIIapHH aMHHOKHCIoTanapra (7% nax
32% raua) ruaponu3nad auuTKUIAp y4yH a30Tiid o3yka MaHOau spataau. Conoa
OJIUIII TEXHOJIOTHSICH KyHUAaru >kapaéHiiapHu y3 uuura oianu. JJoHHu cyB Ouman
XYJUTam, YHA YCTHPUIN Ba cojol cyTuHH onuml. CrnupT wunoiad 4guKapuin
KOpXOHAJIapHuJa acocaH KypUTHJIMaraH COJIOJ WIUTaTWiIaaud. UyHKH KypHUTHII
KapaéHu1a aMIIOTUK (DepMEHTIIApHU aKTUBIUTH 25-30% UTOIUTUK aKTUBIUTH 4
MapTa Ty KeTau.

by epma myHm alThmn KepakKd, COJIOA TapKuOWIa aMHUIIOIUTHK
dbepMeHTIapJiaH TalllKapu MPOTEOJUTUK, IUTOJIUTUK (epMeHTIapra xam OOH.
yHuHr y4yH cojol ¢epMeHTH EpJamMuaa OJIMHTaH Cycia, SXIIU OWXFUNHAN Ba
ONMMHAETTaH CIUPTHU cudaTu XaMm I0KOpU OYmaau.

Anbda-amunaza (TepMaMui) aHda Oopkapop Oynaau. YIapHUHT MyalsiH
xapopatnarn (aommata 80-90°C Tamkmn stamu. bab3u GepMEHTIApHH MyaiisH
xapopataarn paommsat 90°C nan 130°C eTHinm MyMKHH.

My d¢depmentnap wumga Oav3uwnapu pH kypcarkuum 1-3 Oynranga xam, ¥3
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daomurunu kypcaraau, Oomkanap 3ca pH 12.

Cynrun Hwmapja KpaxMalld XOM al€lapHU CHUpPTra KaWta HWIUiamiaa
aMUWIONUTUK (epMeHTIIap OuiaH Oupra MNPOTEOJUTHK, LHUTOJIUTHK Ba OoIlKa
TUAPOJIUTUK PEePMEHTIIAp XaM KYIJTaHUIMOK/A.

JIOHJIM MaxCyJIOTHHM KaiiTa HIIUIAIra Tanépan.

Nuua® yukapuira KenaauraH XamMma JOHJIM MaxcyjoTiap YaHraH,
TYHPOKJIaH , METAJL1 Ba OOIIKA KHCMIIapJiaH To3adaHuim kepak. Como Taépaii
yUYyH MOUIATWJIAJarad JOH, JOH OKIIOJAapJaH Ba OEroHa YCUMIMK YpyJIapuJaH
To3aNMMHa I . ByHUHT yuyH cemapaius ycynuaan QongannHaim.

XaBo-FaJIBUPH cenaparusi.

JloH TapkuOu 6eroHa YCUMIIMK ypyFiapu Oup OupuaaH KaTTa KHYUKIUTY Ba
a’poAMHAMUK XycycusiTiaapu OwiaH (apK KWJIagu Ba XaBO-FAJIBUPJIU CEmapaTopaa
OCOHJIMK OMJIaH TO3aJIaHUJIAIH.

Maruutiu cenapanus .

Maiina TeMupid KUpPUHAWIAP JIOH TAapKUOMJIAH MarHUTIU CemapoTopiiap
épraMuia axxpatuiaaau. TaxTany >KeTOOHM Tarura JOMMUM MarHUT YpHATHIIAJIU.
Taxtanu xenob kust Kuiaubd ypHaTwiran 0ynamu. Jlon ymly ro3anan yraérranaa
MeTasll 3appadaiap ylIUIaHUO KOJMHAM Ba BAaKTH-BAKTU OWUJIaH OJMO TaIlLIaHA]Iu.
JlonMuii MAarHUTIM CEnapBTOP 40° Oypuar maknuaa YypHatunaau. MarHut
MaiioH 288 man 816 mM Ba TopTuil Kyuu 88,3 H Ba moHHM yTKa3ui KyBBatu 1,08
nad 3,08 T/coaTHH TAIIKUII dTaIu.

JlonHu OeroHa YCUMIIMK ypyFJapuaaH aKpaTHUILL.

DOnakjap OpKajdd [OHJIM MaxcCyJOTJap Y3yHJIWIHd Ba KEHIVIMTU OpKald
@KpaTUIl MYMKUH. Y3YHJIUTH OuiaH ¢apKiaHyBuUM JIOHHU Tpuep Ae0 aramyBuH
MalIgHalapJa axXparTwiagd. MallMHAaHU MWINYM OpraHu OYynuO UUIUHADP EKU
sueiikacu OYJIraH AUCK XUcoOnaHas .

Couprt wnuial 4YMKapyBUM  KOpXOHAjapjaa [WIMHAPUK  TpuUepiap
Kyutanuwinaau. [[uiMHApUK TpuepHH MYKU KUCMH SIpUM IIap IIAKIHAAa YyHTaK
yiwiran Oynaau. ApnaHu To3ajnania yHUHT pasmepu 6,25 — 6,5 MM Oymumm
Kepak | M’ 1o3ama 30 MUHITA sUeiika oynanu . bapaban kus Kunub YpHaTHUIIAIH.
Im  y3ynnukka 75-100 MM kust 6ynumm kepak . bapaban 10-20 aitnanma /MuH
Te3nukaa annantupwiaan. Coson Ta€piaml  y4yH HUIUIATUIAAUTaH JIOHHU
XpAaTUIl YUYyH HaBJIapra akpaTaJuraH MaliuHajgapaan Gongananmiany. YIapHu
UMJIMHAPUK OapabaHu MeTaul Typ OWiIaH KoIutaHran Oymnanu. 1 Ba 2 HaBiap cojion
( ypAMpUITaH JI0H ) Taépallra UIuiaTuiaau ,3 HaB Cyclia MUIIUPUILTA KETaIH .

JIoHJIM MaxcynoTJIapHU KaOyJl KHJIMII Ba CaKJIall.

Conon Ttaépnam yuyyH (yHTaH JOH OJMIN Y4YyH ) IOKOpH cudaTiu JOH
WIUTaTUTIAAN.

Jlon maxcynoTiapu cudatu O0yitnya 4 mapaxara OyauHaau: 1-yu OMOJIOTHK
yUKyAaH YUKKaH JIOH MaxCyJIOTiapH ,CoJIof XU OepyBuH; 2-4i MOFOJUIaraH JOH;
34u- cacCUK XHMIJIU JOH, 44u- KOpa PaHIJIM, Y3UHU KU3WIIW HaTWXKacuia KyHraH
JIOH.

Croupt unuta®d 4yuKapuin ydyH KypuO KeTraH , HAMJIMTH FOKOpH OyiraH
KU3UTaH, KOp Tarujga KoiumO KeTraH, Ba OomiKa Typaard cudartu mact Oyiarax
JIOHJIap UIILJIATUI MYMKHH.
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JIOH MaxcCyJoTiapu XaM IOK MallMHajlapuia, aBTOCAaMOCBAIIAPAA, TEMHP
WYJI BarOHJIApHUAa TAIIUIA .

Temup #yn Baronmapuga oJud KEJIMHTaH JOH MEXaHHMK Kypak €paamuia
KaOyJ KuiIyBUd OyHKepra Tylmupuiaau. byHkepiaH KOBYIIUIA SJTUBATOP 3aHKUPIIU
KOHBeMepra Oepwianau. YHAaH KEHWH MAarHUTIM KOJIOHKAQJaH YTKa3WIau.
Kononkagan moH >xeno0 opKaiu KYII 3JieBaTopra TyIIaau. DiieBaTopiaH Kelo0
OpKaJId TOpPO3 YyCTUJAru OyHKepra, TOpo3fa TOPTWITaHJAH CYHI 3JIEBATOPHU 2
KHCMUTa TYIIaJM Ba Ke100 OpKaiu 3aHXHUPIN KOHBeHepra Tymaau. YHIaH KeHnH
JOH cwiocimapra ramiaHaad. KeMumH 53ca KOHBEWEp OpKajlu MalluHajiapra
FOKJIaHAIH.

Jlon cakimami. JIoH Maxcynotiiapy oMOOpiapuia OYMK XoJiaTiapaa Ba €MUK
xomariapga caknaHagu. HWKkwia ycynga Xam ynap YaHTJaH Ba Xap X
KUHCHapaaH To3amaHumM Kepak. LlyHuHr ywuyH cemapoTtopmap OwiiaH
TabMUHJIAHTaH OynIuIIM Kepak . Mkkana ycynuia xaMm JOHHM HaMJIMTHUra kapad Ba
Wui gacnura kapad JOH Xap XU KAIUHIUKIA TYKAIaau . JJoHHr HaMm XoJaTuaa Ba
Ky3 (paciuia yHU KaauHiaurd 1,5 M JaH omMajuiuru Kkepak . JJoH Mabliym BakTraua
TypraijiaH CyHT, KaTjaM Ky3ra kenu0 2-3 M raya Omupuiagy Ba Kuiira kenuo 4
MeTpraya KyTapuiaiH.

JIOHHU KypT-KyMHUCKajJapJaH cakjiall y4yyH oMOOpiiap XMMHUKAaTiap OuiiaH
3apapcuznanTupaad. CHYKOH Ba KaJlaMylUIap Cakjall Makcaaula JeBOp EHHJaH
noJt 1M opanuruga 6eToH OMIaH eTKa3uaagu Ba CUILTMKIIAHA M.

Canetkanap. Canerkanap Oy y3yH TaxTajJaH KWIMHTaH oMOop. JleBopu 1o
TaxTaJaH TUPKUILI KOJAUPUO HIIaHTaH. TOMU XaMm TaxTajgaH €Kd Yepenuiiajial
unuianaau . CaneTkajiap KEHIJIMIY Ba Oananauru 2m Ba y3yHiurua 30 M Oynasu.
[Tonu epman 30-50 cM kyTapuiiran Oynaau.

XaBo XM AWJAHWIIM YYyH CaleTKajgap IamMoJl  MyHAJIHIINra
NPETeHIUKYIIAP KO Kypuiiaau

JloHnmapra CyB-HCCHUKJIMK HWIIUIOBH O€pHUIaH acoCHil MakcaJl XOM arié
TapkuOugaru  KpaxMajiHu COJIOJ aMUJIONUTUK  (epMeHTIIapu EKH
MUKpoOOpranusmiap (epMeHT Impemnapamiapy €pAaMuja KaHAJIAIITHPUIIra
tanépmamaup. Kanpmamrupum skapaéHu Kpaxmail (pepMeHTIap TabCHpPU YUYH
Kylail (SpHU XyXadpa JIeBOpH OujiaH XUMOsIaHMaraH) Ba JPUTIJITAH XO0JaTnaa
OynrangaruHa TYIMK Ba Te3 Oopaau. YOy kapa€HHU amalra OMIMPHUII YYyH
OyTyH XOM ami€ra oKopu OOCHMM OCTHJa MIUIOB Oepwiiaau (COUpPT caHoaTuia
MUIIAPHUIIT Jeiniaau) €K XoM ami€é Maxcyc yCKyHajapaa MEXaHUK paBuIlja yTa
AHYWIAAM €KUM XOM all€ 3appadaliapv yidyaMu MabjiyM yidamraya SHYWJITaHIaH
CYHr 60cUM ocTuAa NUIIUpUIaaAn (YCyJ KyIIMa yCyIl XaM Aeiunann).

XoM améHu KpaxMmall JOHJIApUIAH XaM KHYMK YIYamiIid 3appadajapra
A3MINJIA Kpaxmal JOHJApUHUHT V3M XaM, XyXahpa JEBOPHM XaM MEXaHHK
napuananaad. Harmwkama kpaxman 60-80°C  xapopaTiu cyBma dSpuiinras,
aMIWIONUTUK  (GepMeHTnap  (TabmatugaH  KaTbUd  Ha3ap)  TOMOHHUJAH
napyajgaHaguran 6ynmo Kojgaau.

XoM amé numupuin oixad Koszonumma 60-90°C xapopartim cyB Ouiad
1:2,5+3,5 rugpoMoaynaa apanamitTupuiaad. bup BakTHUHT y3uaa XOM all€ Ba CyB
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apajaimMacyd WKKWiaMyu OyF OunaH ucutwiaau. CYHrpa XoMm ameé MUIIHPHUII
KO30HHUJIa YTKUP CYB OYFUHUHT IOKOPU OOCUMH OCTHUA MUIIUPUIAAN

Auruityn maxpunaru «buoxum» AXK, Kykon maxpunaru «Kykon» umiad
yuKapuil Oupnammacu, AHIWKOH Imaxpuaaru «buoxumzaBon» 3aBojiapuia
KpaxMaJl CaKJIOBYM XOM alll€ y3IyKCHU3 yCYJIa MUIIAPUIIAIN.

SlHuMiraH JOHHUHT CyB OwiiaH OMp XWJ JKUMHCIM XoOJjaTra KeiaryH4a
apaJalITUPUIITaH MacCaCMHU yCKyHara roOOpHuIl 3ca Xed KaHJal KUHUHYHIMK
TyFaupMaiau. ByHIaH Talmikapu SHYWITAH XOM all€HW KaiTa MOUTAIl TAIIUPHIL
PSOKUMUHU IOMINATUINTa Ba, W1y Tydainy, V3namTupuiagurad KaHajgap
UYKOTWIMILIMHYA KaMaUTUPUO, COUPT YUKUIIMHU OIIUPUII HMKOHUHU Oepaju.

AlipuM 3aBojuIapAa WKKH OOCKMWIM 923UII — OJJIWH OOJFanu CYHrpa,
BaJIKaJIM YCKyHajap KyJulail OpKaJy TeIIUTHHUHT TUuaMeTpu 1 MM OYiraH siakjaaH
SHYMITAH XoM améHuHr 90 % yranuran napaxana ojiud KEIMHMOKIA.

Nmuma®b  uyukapumga — Oaktepusiiap  EpaamMuja  unouiad  YyMKapuira
a-amMmiiazaaad ¢oinananranaa oupiaamun numupuitH 95-98°C xapopataa onub
oopull Ba XOM amé€ TYIUK OYKHIIM, KJICHCTpIaHMIIM Ba J€KCTpUHJIapraya
napyananuim yuyH 15-20 makuka cakjaiira pyxcat Oepuiaiu.

[Mummpunran macca 53-55 C raua coByTWIanud Ba KaHIAIITHPHUIL
curuMura Oepunia. CyHrpa apoanamiTHpuiand Typrad xojjaa B-amuiiaza Oepumiaiu.
ByHUHT y4ykH yckyHa TYIMK XaKMUHHHT 75-80 %-uraya nummpuiaran macca
ownan tynaupwianu. [lapOatHuHr yckyHana Oynuin Baktu 20-25 makukara TEHT.
CoBYTHII ydyH HIUIaTWIaguraH, xapopatn 10-15°C Gymram cys cappu 1 >
map6arra 0,8-1,0 M® HU TAIIKAIT KATa .

[apbar kKaOya KWIMHTaH OMXKFUTUII YyCyJlura OOFIMK XO0JJla MabiyM
xapopat kartanururada: 48 coarnu Owxrutuml ycynunaa 25-26°C rava, 72 coatnu
owkrutuin ycynuna aca 18-20°C raua coBytunagu. CoByTuiaérraH mapOar
XapopaTu aBTOMATHK paBulla MebEpiaHanu. Mebéprnam mapOaT YHMKHIL
KyBYpUJAard TWIb3aJa YPHATWITaH MAHOMETPUK TEPMOMETPHUHI HCCHKJIHMK
aJIMalIMHUII yCKYHAcura cyB OepyBUMd MEeXaHU3MUIa TabCUP KUJIUII OMJIaH amaira
OLLIMPHIIA]IN.

Cycnamaru xaHn cnuptra Saccharamyces cervisiae aunTKuiIapu €paamua
Owxruiiau. Saccharamyces cerevisiae auUTKUCH acKOMUIETIAp (XanTaiau
3amMOypyFinap) cuHura Mmancy0, Oup Xykapaiar MUKPOOPTaHU3MIAPIUD.

Crnupt unuiad 4MKapuil CaHOATHAA €TWITaH ayuTKwiap ne0 mapOaraaru
KYPYK MOJJalapHUHT 1/3 KUCMUHU OWXFUTHIIIAH XOCWUJ OynraH wmaccara
aiitunanu. CnupT caHoaTWJa a4UTKUJIAp AaBpPUH, SIPUM Y3IYKCU3 Ba Y3IYKCHU3
ycyJuiap/ia eTUIITUPUTIAIN.

[MapbaTHu Tal€pnail Ba aYUTKWIAPHU ETUIUTUPUII >KapaéHiiapyd OupHUH
KETHH OWUTTa yCKyHaJa — auMTKU OMOreHepaTopuja amajira OUupuiIagu. AYUTKA
OuoreHepaTopy repMeTuK EnuK curuM OYnuO, yHIa UKKUTA 3MeeBUK (OyF Ba CyB
yuyH) Ba apajamTuprud ypHatwirad. OgaTaa, auuTKH OMOTEHEpaTOpH XaKMU
OWXFUTHII YaHU XKMUHUHT 6-8 (omsurada, COHM 3ca OMXKFUTHILN YaHU COHHTra
TeHT Oynaau (aUUTKUIAp Cylb(ar KUCIOTACH KYUIUII OMJIaH €TUIITUPUITAHA).

Muxkpoopranuszmiap YCHUIIHUHT Oapkapop OyiraH AaBpuga auUTKUHUHT
XaMHUPTypylmu cudaTuaa OJAUHTY HHUKIAa ¢Gaon ycaéTraniapaaH MabiyM Oup
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XQKMUHU OJTMO WIUTATHIN MyMKUAH. AYUTKUJIAp €TUIITHPHUII OVIuMUIa OUp UKKA
JIOHA MUFUIL CUFUMU YpHaTtuiran OYnuO, Oynapaa SHIM MyXUTra SKWjaJuraH
QUUTKUJIAp CcakjaHagu. YOy HuFruwiap Xap OHPUHHUHT XaKMH adyUTKHUIIAP
ouoreneparopu XaxkMuHUHT 10 gousura TeHr OYmaau.

AYUTKWIAPHU aUUTKU OMOTEeHepaTopujia YCTUPUIIAAH OJJIMH YCKyHa CyB OWIIaH
I0BWIA/IKM, OyF OWiaH cTepuin3alusiiaHaan. AYUTKH OMOreHepaTopy COBYTaH/IaH
cyHr yHra 55-58°C xapopatiu map0aT Ba a30TJiM 03yKa Mojjaa cudaTuia coyiof
map0atu (EKM MOYEBUHA) COJTMHA/IH.

CoByTwiran 1map0aT KHUCIOTAIWJIMTHHUA  OUIUPHUIN  yYyH CyJbdaT
KHCIIOTacH coyimHaau. Jlornu xom amémnan Tai€pianrad mapOaT KUCIOTAIMIIATH
0,7-0,9°, kapromkamgan Ttai€pnanran mapbarma sca 0,9-1,2° Ba pH-u 3,8-4,0
OYIUIIKra SpUILAIAIN.

[Hapbat Kaiicu ycynnaH Tal€piaHuIIuAaH KaTbuil Hazap xapopatu 30°C
rada COBYTUJIQJM Ba aYUTKU OMOTEHEpATOpH XaKMHUra Hucbatan 6-8 % Mukmopaa
QUUTKU KUpUTWIAAUM. MyxuT apanamtupuiarad 22-24°C coByTuiaan. AYUTKUHU
Verupum 26-29°C  xapoparma 18-22 coar maBoM staau. Myxutaa aduTKH
KOHIIEHTpAIUsICH OlTryH4Ya OeroHa MUKpodiopa KYMaWWUIITUHUHT OJIJIMHHU OJIMIII
Makcaauaa xkapacn 22-24°C xapoparaa OolnuiaHaan. AYUTKA COHU OIITaH aH CYHT
MyXUTTa UHOEKIUS TYITUITUHUHT 9XTUMOJUTUTH KaMasiu.

AuuTKuIapHu Ycerupuiaa mapoar konrneHnTpamusiacu 17-18 % nan 5-6 % rava
Kamasad Ba myxutaa S5 % X. rada otun cnupta xocun OVmamu. IllapOar
kuciotamunuru 0,05° ra omraHga auuTKuiIap sipokcu3 Aed tonunaau. Etunran
aUUTKWIAp XyXKalpacuaa Kyn MUKAOpAA TJIMKOTE€H, KypTakjaHaéTraHaapu
Mukgopu 3-4 %, Yaranwmapu Mukaopu kynu Ownan 1 % Oynuind Ba MyxXuTaa
o6erona MukpodIopa yMyMaH OVIMACIUTH JIO3UM.

5.3. AYMTMAaIaH XOM CIIMPTHH A3KPATHII
XoM cnupT Oup Ba MKKH KOJIOHHAIM peKTU(HKAIMA yCKyHaIapu €paamuia
oJuHaaAu. bup KOJOHHAIM XOM COUPT YCKYHACH TYJIMK PEKTU(PHUKAIMS KOJIOHHACH,
nednermaTop Ba COBYyTTMYJaH uOopar. byTka y3mykcu3 paBumiia ro00puind
Typuianu. Y nediaermaropiaa KU3AUPWIrad KOJIOHHAHUHI YpTa KUCMHUTA Keauo
tTymaad. KonoHHaHUHT OYTKA KUPHUTHII KOWHJIAH (TapelKacu/iaH) OCTKH KUCMU
OYTKajaH CIUPTHU XaWjam ydyyH XM3MarT Kuiaau. Xaijarl KOJIOHHAcH, OJaT/a,
18-20 ta Tapenkanan mOopaT. COUPTHM Ba y4dyBYaH KYIIMMYaJapHU a>KpaTHUII
KapaMa-Kapiiyu OKMM OWJIaH XapakaTiiaHaauraH OyF Ba CYIOKJIHMK EpAamMuaa amanira
omvpwiaad. byF Xalgam KOJOHHACMHUHT OCTHJAH Kuputuinagu. CrnupTu
xalganran OYTka Oapaa ne0 HOMJIAaHAAW Ba Yy Y3JIYKCH3 paBHIIIa KOJOHHAIAH
YUKApUIIA/IH.
Xowm amé pexTudukaius yCKyHaJapuHIUHT MEbEPUN YHYMIOPJIUTH KOJIOHHA
JUaMeTpH, TapesKaiap COHU Ba YJIApHUHT Typura OOFIHK.
byr Ba cyB capdu keHr kymamma y3rapub® Typaad, acocaH, XOM CIHUPT
KyBBaTH, OYTKa KyBBaTH Ba KypujiMa KOHCTpYKIUsicura 6ofiuk Oymamu. 1 gam xom
ciupT niuiab wmkapum yays 18-26 kr G6yr Ba 0,1-0,15 m® cyB capbnanamm.
ByTKaHWHT KyBBaTH KaHYaJIMK MacT OYIn0, XOM COUPT KyBBAaTH IIyHUAIHK IOKOPU
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Oynca, OyF Ba CyB cap(hu IIyHYATUK OPTATd. XOM CIIUPTHUHT WYKOTHIHIIN OYTKA
OWJiaH KUPUTUJITAH CIUPT MUKIopura Hucobatad 0,3 % JaH OIIMACIINIY JO3UM.

Pextudukamus ned Oup-OupuaaH ydyBUaHIMKIApU OuiiaH ¢dapkK KUIyBUYH
CYIOKJIMKJIAp apajlalllMacMHU KOMIIOHEHTJIapra €Ku (Qpaxkuusiapra axpaTuiira
aiitunanu. Pextudukanus Oup-Oupura kKapama-kKapuid OKMMa XapakaTIaHyBYU
OyF Ba CYIOKJIMK OKHMMH — (piierma — opacuja UKKM TOMOHJIaMa OopaauraH macca
Ba MCCUKJIMK aJIMAIIMHYBU OWJIaH amalira OIUPUIa]IH.

Pextuduxamms xapaéuuaa gpazanapHUHT ¥3apo TabCUPU HATHKACHIA SHIHII
ydyBYaH KOMIIOHEHT (€.y.K.) CYIOKJIWKIaH Oyfra, KHHWUH y9yBUYaH KOMITOHEHT
(K.y.K.) 3ca, akCHH4Ya, OyFIaH CYHOKJIWKKa yTaau. OKHUMIAPHUHT TabCUP YCYJIU
OOCKHMUWIN (TapelKaJii KOJIOHHallapAa) Ba Y3JIYKCU3 (HacaJKalu KOJOHHAJIAP/A)
OYIUIIN MyMKUH.

BpaxkkaHUHT ydyyBYaH KUCMH O€ITa acoCUM KOMIIOHEHTJIAp €KW YJIApHUHT
rypyxjapu: 3t cinuptu (C), 6o kymumyanap (bK), opanuk kymmmuanap (Op),
oxupru kymumuaiap (Ox) Ba ket kymumyanap (K)aan nubopar. Oxupru Ba opaiuk
KylIIuMYaiap COUPT KOHLEHTpamusicura OOFIMK xojija Oomr  €Kku - KeT
KymmuMyanapra KUputuiaumu MyMkuH. Lllynunr yuyn ymly apanamma y4
komroHeHT cuctema (C, BK, K) cudarmma xapamagu. Y4 KOMIOHEHTIU
apajlalliMaHu aXpaTUI YYyH UKKU KOJIOHHAHUHT OVIIMIIN €Tapyii XucoOIaHaIu.

1-pacmma OwiBOMCTAa HWIUIOBYM KYpPUJIMAHUHT TEXHOJOTHK CXEMacu
KenTupwirad. byTka Xaipam konoHHacujaa 23 Ta OMp KaJNOKJIM WMKKA MapTa
KaillHATyBYM Tapesika ypHaTwiran 6ymnuo, ynap opacuaaru macoda 280-340 Mmm HU
TalIKWI 93Taad. AWpuMm xosuiapjaa 24 Ta dJIakiad Tapeika YpHaTWinO, yiap
opacugaru macoga 500-550 MM ra TeHr Oynaau. Mnuiad yukapum KyBBaTH Oup
keua-kyHay3aa 3000 nmanm Ba yHAaH OpPTUK OYiraH 3aBojjap OYTKa Xaiimaii
KOJIOHHAJIApU/1a 3JIaKJIU Tapelika YpHaTHIIa Iu.

Omnropanys KOJIOHHATApUIA 3Ca 3aBOJHHMHT WIUIA0 YMKApHII KyBBaTHIAH
KaTbuil Hazap 39-40 Ta Ky KaIMOKIM Tapejika YpHATWUJIaau Ba yJiap OpacHaaru
macoda 170 MM tamrkui dtaau. KolloHHAHW O03yKJIaHTUPHII MACTIAH CaHAJITaH[a
20, 27 €xu 30-TapenkagaH aMmalra OMHUPUIIAIH.

Cnoupt kosoHHacuaa 71-74 nmoHa KyN KajmoKJW Tapesika YpHaTWiIaaud Ba
ynap opacunaru macoda xam 170 mm Tamkun stagu. KoloHHAHN 03yKIaHTUPHII
MacT/aaH caHarasja 16-tapenkaaad aMalira onMpuIaIn.

Kononnanap €nuk €xku o4yuk (MOC paBulga YTKUp Ba yT™Mac) Oyr Ounan
ucutuinagd. KoJoHHAaHM OYMK YyCyJiJa WCUTHIN, OJATAa, MEJAcCaHu KaiTa
WIUIOBYM 3aBOJJIapiia KYnpok ¢doiganaHuaagu. XaMmma KOJIOHHAjap ylapjaH
yukKa€TraH OyFHU KOHJGHCAIMsIall Y4YyH XHM3MaT KWJIaJguraH MCCUKJIMK
aJMalIMHUII YCKyHajapu OwaH TabMHUHIaHTaH. ByTka xaljamn KOJIOHHacCHIaH
YUKaETraH COUpT-CyB OyFU KYIIKMK Ba TOMYMJIAPHU YIU1a0 KOJUII YYYH Cernaparop-
cCaKJlarnyjaH yTKa3wiaau (allpuM XoJlapJa cemnaparop KOJOHHA HYWJa Xam
YypHaTuiaam) Ba OYTKaHU KU3AUPUO OepyBUM MCCHUKJIMK alMAIIMHUII YCKyHAcHIa
KOHJICHCAIUSIJIaHAIM. ByFHUHT  KOHJEHCAllMsJIaHMaraH KUCMU  KylIuMya
YpHaTWIraH KOHJAEHCATOp WYHIaru KyByp OVitnab xapakatiaHyBud CyB €paamMuaa
KOHJIEHCAUUsIJIaHaIH. bytka JTUCTUIUISTH AMIOPAIIMOH KOJIOHHAHU
O3YKJTAHTHPUIITA F0OOPUITA]IH.
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byTtka xaiimam komoHHacura TymraérraH OYTKA HWCCHUKIMK aIMaIliHUII
KypuiMacuaa Ku3WIMpWIaaW, cenapartopaaH yrkazum  opkanu CO, Ba
KOHJIEHCAlMsIJIaHMaliurad Ootika rasnapaan Oaprapad kunuHagu. CyHrpa sca
OYTKa xaigam KoJoHHacura kuputwiaad. KonjeHcanusiiaHmarad rasznap Ousad
Oupranukaa y €ku Oy MHUKIOpAA CHOUPT XaM oJu0 KeTwiaaw. Ymoy Traszjiap
KOHJeHcaTopiap ¢EpaamMuia yuuwiad KojduHaau. Ymly CHoupT —3mropanus
KOJIOHHACUHHUHT FOKOPY KUCMHUTa MyHaITUpUiIaan. byTka xangam KOJOHHACUHUHT
OCTKU KHCMHIa Oap/ia YNKapyBYU KypuiiMa €KY TUJIPABIUK 3aTBOP YpHATHUIIAIA Ba
yJiap HaMyHa COBYTTUYU OWJIaH TAbMUHIIAHAIN.

Omnropanysi KOJOHHACUAAH YMKAETraH OyF CyBra y3 HCCUKIUTHHH OE€pHIL
Tydaitnu nedrnermarop Ba KOHAEHcaTOpAa KoHAeHcanusuianaau. Kongencaropna
KOH/JICHCAIUsIJIaHraH OyF/1a OOl Ba OXUPIU KyIIMMYaiap KOHIEHTPALMAICH IOKOPHU
oynranauru cababnu 6om gpakuus (bD) ned HomIaHaAH.

bom kymmMmuanapgaH TYJIMK Ba OXUMPrd KylIIAMYajapJlaH KUCMaH
TO3aJlaHTaH OYTKa JUCTHIUISATH 3IIOpAT €0 HOMJIaHAAU. DMIopart aederMarop Ba
KOHJIeHCATOp OujlaH TabMUHJIAHTAH CHUPT KOJOHHACHUHHU O3YKJIAHTUPHINTa
1000pUJIaiu: CIUPT KOJOHHACHAAH YMKAETraH OyFHUMHT acocHil Maccacu
nednermatopAa  KOHJIGHCAlMsUIaHAIW  Ba  NAcTepu3alysiaHMaraH  CIHPT
KYPUHUIIMAA OIIOpAllMOH  KOJIOHHAHWHT IOKOpUCHTa [obopwiaad. Yoy
KOHJIeHCAT OwWjiaH CHOUPT KOJIOHHACMHUHI  TacTepu3alusjall  KUCMUIA
(pekTudUKaTIaHraH COUPT OJMII JKOMUIAH IOKOPM  KHCMH)  HUFUIUO
KOHLIEHTpalMsiJIaHraH 0ol Ba OXUpru Kymwumuanap O6aprapad xuauHaau. Cnupt
KOJIOHHACHJIaH 4YMKAETraH OyFfjap KOHJCHCAIUMSACH HWCCUKJIMKHHU CyBra Oepuiil
xucoOua amanira OmMupuiIaan.

-y T

1-pacm. bunBocuTa HIIUIOBYM y4 KOJIOHHAIIM Oy TKapeKTU(dUKausiIall KypuiMacu:

1-6yTKka Xaimam KOJIOHHACH, 2-3MIOPAIlMOH KOJOHHA; 3-CHHUPT KOJOHHACH,
4 - CO, cemaparopu konaeHcaropu; 5 - CO, cemaparopu; 6-0yTka xaimarn KOJOHHA-
CUHUHT aCOCHI KOHJICHCATOpH; 7-OYTKa Xai1al KOJIOHHACUHUHT KOHJICHCATOPH;
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8-6yTka km3mupruy; 9-cemaparop-yunutarud; 10-Bakyym y3ruwiap; 11-Oomkapuin
KJanannapu, 12- namyHna copyrrudiaapu; 13- ruaposarBopiaap; 14- cnupT yuuiarad;
15-smroparnus kojoHHAcH federMaropu; 16-3mopauon KOJIOHHA KOHIEHCATOPH,

17- criupt xonmonHacu nedaermaropu; 18-cnmpt KoyoHHAcH KoHAeHcartopu; 19-ponaps,
20-ctiupT coByTruuH, 21-cuByI (PpakiusICcCH COBYTTHUH; 22-CUBYII MOWH IKCTPAKTOPH,
23-Hazopat cHapsmy; A-6yTka; C-cyB; K-koHneHcaTuusuiaHMara rasnap; b- kuzaupuin
oyru; PC-pextudukarnanrad cnupt; CM- cuBym moitn, b®- 6o ¢ppakuums

Pextudukarianran (macrepusalysulaHTaH) COUPT CHOUPT KOJOHHACUHUHT
I0OKOopucuJaH caHaranaa 3, 7, 8 €xu 10-tapenkagan onuHaau. Pextudukatianran
CIOUPT COBYTTHMYJA COBYTWJIAJIM, HA30paT CHapsSAUAAH YTaad Ba CHOUPT KaOyn
Kuidm Oynumura tymaad. CoupT KOJOHHACHAAH OpaNIMK KylIMMYanap WKKU
MaxcyJioT cudaTuaa YUKapuiaau: CUBYII (pakiuscu (KOJIOHHAHUHT TyOuJiaH
xucoOnanranna 5, 7, 9 éku 11-rapenkagan OyF KYpUHHUIIKIA) Ba CUBYII CIUPTU
(KOJIOHHAHUHT OCTHAAaH XucoOnaranjma 17-21 Ba 25-TapenkanapiaH CYIOKJIHK
kypunumnaa). CuBym ¢gppakuuscu OWIaH Kyl Opajuk KyIIMMYaiap — W30aMHII
Ba M300yTHJI Xamjla KUCMaH MPOII COUPTIIApU; CUBYII CIIUPTH OMJIaH 3ca IOKOPHU
opaliik KymmumMuanap (3gupiiap Ba KuCMaH IPOIKII CIIUPTH ) YUKAPUIIA]IH.

CuBym  (pakuuscu  KOHACHCAIlMSUIAHTAHJIaH,  COBYTWITaHJAaH  Ba
TapKUOUJAru ATUJ CIUPTH aKpaTWraHAaH CYHI CUBYII Mouu onuHaau. CUBYII
MOMM KyIMIMM4Ya MaxcyJoT 0ynud xucobsanagu. CUByIl COUPTH XaM COBYTHJIAIU
Ba KypWJIMaJaH KylIMMYa MaxCyJIOT KYpUHMIIMAA YuKapuiagu. Jlrorep cyBu
THIPABIMK 3aTBOp Opkanu Oaprapad kwinHaau. KoHmeHcamusiaHMaran rasiap
OwnaH 4YuKUO KeTaauraH Coupt OyFJIapuHU Tyna ynoiad KOJWII  YyUYyH
KOHJICHCATOpJIapHHU XaBO OWiIaH OMPUKTHUPYBYM KyBYpJIap CIUPT yuuiarud Ouiad
TyTalITUPUIATH.

Hazopar caBomnapu:

1. Xom améra rugpoTepMHUK HUIUIOB OEpUIITHU MOXHUSATUHU TYLIYHTHPUO
OepuHT.

2. JlaBpuii MHIMUPUIN  yCYJIMHMHT KAMUWJIMK Ba  ad3auIMKIapUHA
TYLIYHTUPUO OCpUHT.

3. Y4 Oockuwid SpuUM  Y3NIYKCHU3 TMHIIUPHUII  YCYJIWHWHT — WIUIAMI
NPUHIIUIUHU TYITYHTUPUO OCpUHT.

4. Kananamtupui xxapaéHUHI MOXHSITH.

5. bup 60cknuIM KaH A THPUIL YCYIIH.

6. bup 60ockuwIM BakyyM COBYTHIN €' OMJIaH KaH/JIAIITHPHIIL.

7. Y31yKcu3 KaHJIallTHPHULI.

8. XOoM CIUpPT OJUII TEXHOJIOTHSICUHU TYITUHTUPUO OSpUHT

9. Pextudukanus ned HuMara anTunaan?

doitnananuiarad axadbuétiap
1. R. Paul Singh, Dennis R. HeldmanIntroduction to Food Engineering,
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6-maB3y: lllapo6 nuwiad YMKAPUIIHMHT 3aMOHABHII TEXHOJIOTHSJIAPH

Pexa

1. Kupwu.

2. OK HOpAOH mapoO1ap. 3aMOHABHM TEXHOJIOTHICH
3. Hum HOp/IOH Ba HUMIIUPHH HIApOOIap

4. Kuzun xypaku mapo0iap TEXHOJIOTUICH

Tasanu  wmbopapap:  [lapo6  uwnab  uukapuws  KOpXOHanapu,
«Y36unocanoam-xonouney X0n0uHe KOMAGHUACU, Y3VMIAP HASU, OUNCULUL
HCapaénu, MUHOUPUWL, YIYMHU KAUMA UWIAW TUHUALAPU, d2ATU3AYUS, MYCANNAC,
HOPOOH Wapooaap, HUM HOPOOH WApoOAAp, HUMWUPUH Wapooaap, 6apKapopiux,
Kusun O0yex moooanap, meseda, Mme32a0a OaMiaul, Mme32a0a OudcCeUmuuL,
aKCmpaxmus, 0Vex ea henon moooanap, meszea, mepmosuHUGUKayus, mayepayus

6.1. Kupui

MycTakuUMKIaH KeWHHTY JaBpjAa >KaMUSTHUHT Oapya >kaBxajgapujaa Oup
KaTop uciaoxotiaap amanra ommpuwian. Iy skyMiaanaH, BHHOUMIIMK COXacHIa XaM
KarTa Vy3rapunugiap amaira omupwind. JKaxoH Tajabimapura Moc EpiuMKiap,
TUKUHJIAp, IIHINA WAMILIAp WIuiad 4YukKapuin wynra Kyuwiad. MammHaco3IuK
KOpXOHaapujaa HSXTUET KHUCMIIAp Ba Mypakkad OyJiMaraH ycKyHajlap HIUia0
yukapui Yynamtupwian. Kucka Kuinb alWTraHga, BUHOYWIMK TapMOFU YUyH
3apyp OyiraH yckyHanap, O3MKaBUW CIHUPT Ba OOIIKa €pAamMud MaTepuauiapHU
YeTAaH Kymiad keiaTvpuiura 0apxam Oepuiigu. DKCHOpT Tajadiapura MOC BHHO
MaxCyJIoTJapu Uuiad YuKapuIlra mapouT spatwiad. HUMHOpOH Ba HUMILIUPUH
BUHOJAp UILIA0 YUKAPUII Wyira KyHuiay. Yiap nacrepusanusi KWIMHUO caBaora
yukapwind. bynnait BuHonmapau «MexHat» arpodupmacu, «TOIIKEHTBUHO»
KoMOuHaTH, «MeBa-1ap0aT» dKCIepUMEHTal 3aBOJM Ba IIy Kabu KOpXoHaiapaa
UI1ad YUKapuII Mynra KyHuiam.

Coxara wirop arpoTexHUKaJapHu oaub kenmum Makcaauna Opannus,
Wtanus Ba ['epmanus OumaH y3apo XaMKOPIUK YPHATHIIIN.

Xankapo KYpHUKJIapaa KaTHaIlTaH ¥V 36eKHCTOHHIHT BUHOYUJIUK
MaxCyJIOTJIapu Kymuiad ONTHH, KyMyIl MeIajulapd Ba JUIIOMJIapra Ca30BOP
oynaunap.

«Y3BHHOCAHOAT-XOJIMH» KOMITAHHMSCH TapKuOura 39 BHHO KaJOKJIalI
3aBOJJIapy, OWprIaMyd BUHOUYMJIMK OWiIaH IIyFyJulaHaaurad 21 3aBoj, o3yKaBui
CIUPT HUILIa0 YuKapaauran 4 3aBoj, AJIKOTOUIM MaxCyjloTjap OujlaH caBJo
kuiyBuM 81 yinrypxku Oazanap, BUHO-apOK MAaxCyJOTJIApUHU HCTEHbMOTYHUTa
etkazyBun 500 dupma nyKoHIapu, JoWrXxa MHCTUTYTH, MapkKa3uil jgaboparopus,
xamza 15 KkopxoHa dYeT 3J1 MHBECTHIHMSUIIapU OMIaH (PaoiusiT KypcaTMOKIA.

Xo3upru KyHja - 21 Xuj mamnaH Ba ra3jiaHraH BUHOIAp, 14 XU KOHBSIK,
253 xui1 Tuk€p-apoK Maxcynoriaapu Ba 130 HoMma xypaku, KyBBaTJIaHTUPHIITaH Ba
JecCepT BUHO MaxCyjoTiap Typiapu wnoiad umkapwiamu. PecrmyOnmkamusna
unuiad YuKapuiaéTraH yMyMUR alKorojuh MaxcyJioTiaapHuHr 30% uuku 6030p
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TanaOuHU TYIUK KOHAupHII YuyH Kudos kunanu. [y 6ouc Tamku 6030pHH 3a0T
STHUII ACOCHH CTPATErHK Macaja 0yiu0 Koiam.

6.2. OK HOpP/AOH IapP06JIap. 3aMOHABHUIA TEXHOJIOTHACH

Hopoon wapod mapxuouoa:

1. Otua couptu, x % - 9-14

2. Konmuk kapmmnanra % - < 0,3

3. TUTpIAHANraH KHCIOTATHINK 2/0Mm° 4-8

4, YdyBYaH KUCIOTAIWIHK (CHpKA KHUCI0Tara XucoOaaHraHaa) l"p/,IIM3 <1,2

5. OatuHryryptHu ymymuit mukaopu < 200

apkuH xonauaarucu < 20

Hopoon wapoonapnu

Panru — o4 capuk, Xaiiak paHrujaa, 04 THUIa, KYKUMTHUP Tyciapu Ouiian

Xymoyinuru — mapo0 Tai€piaaHraH y3yM HaBUTa XOC

Tabmu — y3ym HaBura Ba 11y mapo0d Typura xoc, T03a, EKUMIIA YUFYH.

OK HOpJI0H 1IapoOIap TYpJIM XUJI OPTaHOJIENTUK cudaTiapu:

Auru y3ym tTapmu Ouiiad, € mapoonapHu Koyauk yriepoa (IV) okcunuuu
MaBXXYJIUTH OWJIaH, TYIUK €TUIMAraHJIurd OWJIaH XapaKkTepiaHau.

Ox HOpAOH mIapobyap Oup €ku Oup HEuTa OK TEXHUK Y3yM HaBJIapuJaH
taiépnananu: Amnurore, Puciaunr, CoBunboH, dDetsicka, Tpamuuep, Kokyp OK,
CunbBanep, Pxanurenu, Illapnone, [InHo ok Ba Oomikamap, IIYHUHTACK KU3UJ
y3yM HaBllapuaaH Oysmarad mapoatu ounan: [Tuno kopa, Kabepue-CoBUHBOH Ba
OK yciyOna Kaiita MIutaHamd. Y3yMaa KaHg MUKIOPH TUTP KHCTOTach 6—10r/mm’
oyiinua 17% naH kam OYJIMaciuru Kepax.

Ok HOpIIOH MWapo0iap y4YyH Y3yMHUHI ONTHUMaJl KOHAMIMUACU: KaHJ 18—
20%, TATpJIaHAAUTAH KUCIOTajJaru 7-9r/nm°, Oy nca kyBBatu 11-12x%. O6ynran
mapo0 oMl UMKOHUHM Oepanu. ByHnail mapobiap rapMOHIN, MUKPOOHOJIOTUK
KacaJUTaHUIITa YuaamMiIn OViaau, yiapia TYJIUK TabMU Ba IOMIIOKJIUTHHUA, KYy4dJd
Ba €KMMJIM MYATTApJIUTMHU TabMHUHJIOBUM TJIUIMPUH Ba Kaxpabo KucCIOTalapu
eTapJiM 1apaxkajia MaBxy]l.

MeBa Ba MIMHTUJIM KacaJJIaHTaH OyJiica, KalTa UIuioBra OepuiaMaiim.
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6.3. HUM HOPJIOH BA HUMIINPUH IIAPOBJIAP

HuM HOpIOH Ba HUM HIMPUH Mycasulaciap KyBBaTH YHUAJIMK OajaHi 3Mac,
9-14x% 6Ynu0, HUM HOPJOH Mycaiiaciap Tapkuouaa Kana mukaopu 0,5 nan 3%
rada, HUM IIMPUH Mycauiaciapaa sca 3,1-8% raua 6ynaau.

Mycannacinapauar 0y Typu mapbar TapkuOujgaru KaHji — TYJIUK
OWXKFUTWIMACAAH OWXKFUIN kapa€HW TaOumii Xojjga VyTaau. YJIapHUHT
koHcepBanam oupaura 80 gan mact. [y cababmm ynap GapkapopinKka sra sMac,
TypJAu MHUKPOOPTaHW3MIIAP, A4UTKUIap OwmadH Te3 udoctann® Oy3wianu.
[llyauar yuyyn Oy Mycamiaciap uUNUIA0 YUKAPUILIA YMYMHI TEXHOJOTHUK
UIIUTOBJIApH OmitaH Oup Katopaa «OWOJIOTHK OapKapOPJIMTHHWY TOMHIIT MaKCcaanuaa
MaxCyC UIUIOBJIAP Ky3/a TYyTHJIAIN.

Hum HOpIiOH Ba HUM HIMPUH MycajllaciapHU WIUIad YUKapUIl KyWujaaru
TEXHOJIOTUK UIIJIOBJIAPHU KETMa -KeT Oakapuiuinura acocianrad. Kopxonanapnaa
KaOyJl KWJIMHTaH Y3yM capajaHajy, HaBllapra aXxpaTwiagud Ba IOMIIOK peXUMIa
Kaiita unuioBinap onmub Oopunaau. Kanjg Ba cnupT MUKJAOPUHU KypcaTKAuiapra
’aBoO Oepaauran nakukaga OWKFUTHIIHM TYXTATUIL; TEXHOJOTHUK HWIIJIOB Ba
cakjaml JaBOMHUZa XOM IHapOOHW OWXKFUIIHU OJJAMHU OJIMII, IIWIIanapra
KyHWJITaH Tail€ép MycallaciapHu 0apKapopIUTMHA TabMUHJIAII Ba X.K.

BroxFuliHM TYXTAaTUII YU4YH KyHUIard UIUIOBJIAPHU KyJUTall MyMKHH:

- xapoparau nacaitrupuur (0°C raua) éxu ommpum 60-70°C

- OWKFUETraH MYXWUTHU QAYUTKU PHUBOXKHUTa Kepakiv a3oT Ba OoIllIKa
Mojanap OunaH OOMUTMACIMK Makcaauaa GUiabTpiiad, auuTKU CYIOK MyXHTHIaH
aXpaTUIaIn.

- SO, Ba auntkunap ¢GaonusATHHU Ooca ojaguraH OOIIKa KOHCEpBaHTIIAP
KYIIMJIQIN.

-  Mycamnacinapau uniad 4MKapuinga KeHT KYJUIaHWIAIWraH ycyJuiapJaaH
oupu CO, TYHUHTUPHIILL

buonoruk noiikananumra Oapkapop HHUM HOPJOH Ba HUM HIMPUH
MycaJlJlacIapHU Talépaiiga: KaHTHU KYT MUKIOpJa Ba a30T OMpUKMAaJIapHU Kam
TYIUTAMIUTAaH y3yM HaBlIapu KYJUIAHWIAIW; FOMIIOK MEXaHUK TH3UM, OWKFHIII
TE3JIUTU Ba OWKFUII XapopaTH MacT OYNraH, KaHIHU CEKWH OWXFUTAJIWraH Ba
OXHUpJIAMANIUTAaH MaXCyC a4YUTKUJIAP UIIATHIIA N,

by mycannacnapuu taii€épnamga 2 cxeMma MaBxky/I.

1 cxemara kypa Owxfuml x)apaCHHAa KaHI KypcaTKHMud Tajabra kaBoO
Oepaauran MUKAOpra €TUIN OWIaH mapoat €K Me3raHu OVDKFUIIN TYXTaTUJIaIu.
by wmycamnacnapuu wunuiad uukapuiiga Oup €k Oup Hewya y3yM HaBliapu
unuiatunaan. by  y3ymmapaa  kanng  mukaopu  20-22%,  TUTpiiaHaaUraH
kucinotamuaura 6-10 r/n. 1 -6ocum Ba okuM mapOatiapuiaH HUM HOPAOH Ba HUM
mupuH Mycaiutaciap Tanépmanmamu. Il - Ba Il -OGocum mapOarnapunan
KyBBaTJIaHTaH HUM HOPOH IapoOiap onuHagu. 1| ToHHa y3ymnaH 60 nanra sKuH
okuM mapOatu Ba 1 - 6ocum mapodatu onuHaau. OJIUHraH mapoat, HUM HOPJIOH Ba
HUM WIUPUH MyCaJJIaclapHU Ofuija unuiatuiand. Tungupuin xapopatu 10-
120C, OYyTyH TEXHOJOTHK >Kapa€HM AaBOMHUJA OKCHUJUIAHUIIHU OJJAVHU OJIUII
Kepak.



buwxruin  xapopatu 14-180C, CAD -ma omub6 Oopunamu. buxruérran
MYXUTJIa KaHJ MHUKIOpPU Kepakiau MUKAopuaaH 1-2% omwuk OYiaranuga, MyxuT -
5°C coByTHIanH Ba SPKUH Cyib(aT KHCIOTACHHUHT MUKIopH 30 Mr/am° ra Kagap
CyIbQUTIAHALN Ba TePMETHK GIHK cuFMMiapga -3°C XapopaTia CakIaHaIi.
CynbdaT KUCIOTACUHUHT MUKJOPU KEHHUHTH TEXHOJOTUK *Kapa¢H JaBOMHUJA IOUM
25-30 mr/om° arpodrma caktanamm. [Tact xapopar/a CakiIaHaH Mycayuiaciap Te3
TUHHO KoJaaW, 3apypusaT Oyica ynap (WIbTpJaHaad Ba OUP KYpCATKUWIN
MycaJlJIaCc XaKMHUHH KYTTAUTHPHUII YUyH dTaau3anus YTKa3uiIau.

XoM MycayutacliapHU WIJIOBUHU OWUPHHYM OOCKHWIapUAaéK XypyIruiao,
OpTHKYA METAJT MUKIOPHUAAH YETIAHTUPIIAIN, KeHUH QuibTpianu® (IuaTOMUT
dumbTpaapuma) tesga -3 -4°C raua COByTHIaZM Ba My Xxapoparma 6-7 KyH
CakKJIaHHO, siHa 11y Xapopatia GUiIbTpiaaHaIu.

Ku3un HUM mmpuH Ba HUM HOPJIOH MycCajUIacllapHM Tauépnamaa y3ym
mapbaTu Mesrajga TUHAUPpWIAAUW EKM  OWKFUTWIAIU, EXyJ Mesra 60-65°C
ku3aupanaay. Kelmnyanuk mapbaT Mes3rajlaH axpaTwiaau, KEHWHTH HIIJIOB
XYM OK 11apo0 TEXHOJOTUK HIILJIOBUTA YXIIIANIH.

2 cxemara Kypa: HOpJIOH XOM IIapo0Jiap Ba KOHCEpBaJIaHTaH y3yM Iapoaru
Kynaxoianaau. Kymnaxxaa OvkFun skapa€Hu TyramaraH XoM I1apo6iiap Ba BaKyyM
mapOaTHl unuiatuil MyMkuH. Kynax miapobnu Kyiumn kyHugaH 40-45 kyH
onauH onub® Oopwranu. Illuma waumra kKyiwiran mycamiac 3 ol gaBomMuaa
OapKapOpJIMTUHU CaKJIAIIHA TAabMHHJIOBYM HILIOBIAp Oepwiamu. Mmiosmapaan
yTran, Kyiwmmmra Ttai€p wmycamiac mnact xapopatga CO, Oocumu ocTHAA
cakmanamu. 40°Ciu xapoparaa 15-20 xyH gaBoMuia KylIHM4Ya CakJall TaCBUS
KWIMHTaH, OyHa Myca/UTacCHU CH(aTH OIn0, Mycatac eTHIIUIIHN Te3JIalla Iu.

Kanmmn  mycamnmacmap  OapKapOpJWTHHU — TabMHHJAINI — MakKcaauia,
KU3IUPUITaH MycaJiac IMIagapra Kyiunaau EKH mIMIagapaa
nacrepmsarmsitanany. Ilumana 55-60°C na macrepmsanmsutanrangan kypa 50°Cra
KU3IUPWITaH MYyCAJJITACHU KHU3JUPHWITaH IIUIIajapra Ky, MaxCyJOTHH
eTapii OapKapOpJIUTMHM TabMUHJIAWIM Ba HIyHJIAl XOJaT WIUIA0 YuUKapuiiga
KyJai XxucoOmaHaau.

CoByk xojaTha CTEepWUIANl XaM MYMKHH, aMMO WINUIA0 YMKApHINIA YHU
Tajgabnapura puost Kwmil xynasMm KuiiuH. [lunra waummmn konkoxkiaapu oup 1%
mn H,SO; spurmacuma Tto3amam €ku KU3AUPUIN Ba Oommka WHymnmap OwiaH
cTepwlaHaaW. HuM mmmpWH Ba HUM HOPJAOH MycCallIaClapHU IIWIIanapra
KyWraHJlaH KeiuH -2 + -8°C xXapopar/ja cakjaHaiau.

HuM muypuH Ba HUM HOPAOH MyCaJlacJJapHH XaMMAacH OJUIMH CHQaTIH
mapo6nap rypyxura kupaau. Cababu mryHaaku, yjaap cuaTMHH OIIMPUILN YYYH
CTWITHPWIIMANAM Ba MabIyM MyJIIaT cakjJaHMaWad. DBH3HUHT MycTakui
§7366KI/ICTOHI/IMI/13)1a OK Ba KU3WJI Mycajiacaap Tau€piaaHaiu.
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pacM 2. HUMHOpJIOH Ba HUMIIMPHUH MIApOOJIApHU Kynax Hynu Ouiad
taiépnam cxemacu: 1 - kabyn Kumuwi Oyukepu, 2- 8aikuu y3ym mauoanacuy, 3-
Mme3eonacoc; 4- cyrvgpumooozamop, 5- cmexamenw, 6 - npecc;, 7 - wapoamHu
me3eaoa oamnawl y4yH pesepgyapnap, 8 - Hacoc, 9 - unepeduenmiap 003amopu;
10 - wapbamnu munoupuws yuyn mociamacu,; 11- ousczumuws xypuimacu, 12 -
yavmpacogymkuy,; 13 - nacmepuszamop; 14 - guremp; 15 - wapobHu nomoxoa
munoupeuy, 16 - ouamomum gurempu, 17 - nacm xapopamoa caxiaui Y4yH
peszepsyapu; 18 - wapobnu uccuxoa xaooxiawt xypuimacu, 19 - CO, ounan
oannon c; 20 - wapobaapuu cmepuil wapoumoa KaooKiaul.

6.4. Ku3ua xypaku mapoojap TeXHOJOTHSICH

Kusun HopaoH mapoOiiap mapoOYMIMK MaxCyJIOTHMHM aCOCHUHU TallKWJI
KWiaau. Yiap ok Imapobiiapra Kaparanja Tapuxui ad3auidkiapra sra Ba IOKOpU
OMOJIOTMK Ba KUMMATIM O3yKa XucoOnaHaau. Yiaapjaa MabiyM MHUKAOpAA
BUTAMHHIIAp, KaM&O MHKpodJieMeHTIap (Mapranei, 0op, KoOaneT, om, Opom Ba
Oomrkanap) ubopar O6YnMO, OpraHU3MHU TY3WIUINTA UIITHPOK dTaau Ba XaETHiA
3apyp >kapa€HiapHu OOpUIIMHU TapTuOTa conaau. Kuszun mapo6 omarna mopwu-
napMoH cudaTtuga, KacaJUlapHM KyYMHHM cakjalijla Ba MycTaxKamJaliaa
Kyutanuiaau. Kuszuin mapo06iapHu paHTHHU Maiao Oyiauimmra Ku3mi Mojaaanap —
y3yM aHToIMaHjapu cababd OVmaau. bynap y3ym nycrnapuna Oymaau. Llynunr
Y4yH KU3WJI IIApOOJapHU OJUII TEXHOJOTHUACH TYCIOFJAH OSKCTPAKTUB
Mojanapau: OVEéBum, (eHosnm Mopmanap, (EHOJKHCIOTa Ba OOIIKa XymIOVH,
OKCTPAKTUB OUpUKMaJIapHU YMKapuil XucoOjaHanu. by Mesraga mapOaTHuU
OVOKFUTHIN, ME3TaHM  KU3JIUPHUIN, WHTEHCHUB  paBUIJIa  apaJIallITUPHIL,
HIMHTWIIAPHUA YTIIEKUCIOTa Mallepalusi Makcaau €pJaMujia aMalira OUIUpUIIaIu.
deHon MoaamapHu JKCTPAKUMSJIAIL y4yH AWHHMKCA 50—60°C-raya wcHTHITaH
Me3rajia OYKTHPHUII alfHUKCa caMapaTuaup.

Kusun mapobnap Taifi€prnamia y3yMHH KaiWTa WIOUTAl TU3WMIIApUTA
mapbaTHH Mesrajga OWKFUTHII, MesraH Ku3mupu6 (55-60°C), cyurpa ok ycay6ma
OWKFUTUII Ba XOM IIapo0 OuiaH OYEK ONUIOBYM MOJAANAPHHU KCTPAKIIMSIIAII
KYJUTAaHWIAIH.

Mesrann HSKcTpakiusuiam >kapaéHuga (eHon MofallapuHu  MUKIOPHU
mapbaraa TYFpU OIaJM, aHTOIIMOHJIAp 3Ca — ATPU YM3UK Oyiinda kamasau. by
HIyHJaH uOopaTku wmes3rafa OYEBUM MOJAJAJapHU KalTa COpPUHUACH, YJIapHU
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OKCHUJUIAHMILY Ba YyKMara TYLIUIIH OWJIaH TyIUMHTUpUiIaan. OLIoBYM MOAAAIAP
Oapua Oomika TapkUOWK KUCM OWMJIaH rapMOHJIAIaJM Ba YHTra IOMIIOK OapXxaTiH
TabM Oepaiy.

Kuszun HopaoH mapobnap Taiépnaimn yuyyH gxmu y3yM HaBu — KaGepHe —
CoBunboH Ba CarepaBu. YIapAaH OJIMHTaH Imapo0 panru Oapkapop Oynanu,
cakjamniia axomuod paHr, TYIMK OyKeT Ba TabM IIaKUIaHaau, Oy cudatiap xyn
Wuiutap JaBoMuja cakjaHagud. KUMMaTId y3yM HaBiap MenbOek, Mopacrtens,
[umsia kopa, Marapau kaxpabocu, Xunjaorau, Marpaca xucoOnaHau.

Kusnn HOpaoH 1mapoOimap Mes3raja IIApOOHM OWKFUTHUINHU — KJIACCUK
TEXHOJOTHICH Oyinya yrJIeKHCIOTa Malepaius Ba Me3raHu UCUTHUII WYiIu OuiiaH
taii€pnanangu. Mesraga  mapOaTHM  KJIACCHUK  TEXHOJIOTHUSCH  MapKald
mapoOounmkaa Kyiianwiaau. by ounk €éxku €nuk curumu 800 man 2000 manraya
Oynran pesepByap/ia Cy3u0 IOPYBUM EKHM IOKJIAHTaH «Temnak» (pacMm) OuiaH
TymuHTUpUIaan. PesepByap 75% raua tynnupuiaau Ba oup BakTHU y3una 2 — 3%

CAD HU KUPUTHUTIA]IH.
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Pacwm 3. lllap6aTHu Me3raga OMKFUTHII

Omnuit xapopatna (18-20°C) mespim KeHHHTH KyHZaH KYI MHEKIOPIA
yraepona (IV) okcunu akpanuimy OuinaH KYIIKAH OWXKFUII Kapa€Hu OOIUIaHau,
OyHAa Y3JIyKCU3 paBHILJa KAaTTUK KUCMJIAp IOKOpUTa KyTapuiaaud Ba «TeJHaK» -
énmacura 3W4Y Macca XOCWJI OYynajay, OKCHUIJIAHMIIAAH OTrOXJIAHTUPUILI YUYyH
«TEJMaK»HA FOKOPU KUCMU JaBpHUi paBUIa cyTKacuaa 3 — 4 Maporaba Maxcyc
apajamTUprad,  HAcOoC  «y3Wra» €K  Typiad  XWI  KOHCTPYKIHUSIIH
BUHU(UKATOPJIAPHA KYJUIAll HATHKACUIA apallallITUPUIIA N,

NkknHun cxema Oyinya y3yMHM TY3WIHIOM Ba TEPMOBUHU(PHUKALINS
MaKCaIMHN OOFNMKIAIM XOIIa Mesra, Mesra Ku3mupradmapia 55-75°C raua
Ku3aupuwinagu. OkuMaa OYKTUPHIN Y9yH MCUTKHYIAH Me3ra TepMoMalieparopra
1000puiaau, KeWnH peKyrnepaTop OpKajdl KHMCMaH COBYTWJIAAU Ba CTEKaTelbra
100opuinanu. Mesragan okuM mapOaTH OKMO TyIITaHHWAa Me3ra HCKaH)KaJjaIira
Oepwnanu, ONWHTAaH MmapOaT TpyOald HWCCUKIUK alMalIMHULI KypHIMacH
épmamuma  15-20°C  xapoparraya COBYTHIAaW, THHAMPHII HyIH  OWIaH
TUHUKJIAIITAPUIAAN (3apyp OynrangaH TUHAMPUIINAH OJAMH IIapOaTra
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NEKTOJIMTUK (PepMEHT mpemnapaTH KuUpUTWUIaau) Ba OK yciyona 2 — 4% CAD
KUPUTWIMIIKA OUJIaH OVIKFUIITA F0OOPUITAJIN.

)

i N

BTXrnwHn

o
30-45 KyH

B3KA -5 1-3% Aamnaw

- —

AYUTKM KyKyMM 6epuiira

Nwnos

Ok ycnybpa GMKrMTUW (4%
CA3) 22-26°C

Pacm 4. Mesraian Oy€k Ba OIUIOBYU MOJITATIAPHUA XOM

mapo0/1a JaMiiail TEXHOJIOTHSACU (PKCTPAKIIUS)

TepMoBUHUDUKAIUSAHN KYJJIAll FOKOPU HMKTUCOAWM camapa (MOTOYHOCTH)
TEXHOJUIOTHMK >Kapa€HU TYJIMK MEXaHU3alMsUlalllraH Ba aBTOMATH3alMsJIAIIraH
)apa€Hu OWJIaH 3apapiii MUKPOOPTaHM3MJIAPHH WHAKTUBAIUSICUHU, CYJI(UTIALI
MUKJIOPUHM KaMalWIld Ba IOKOpU cU(DATIN KH3WJI XYpakd MIapo0 OJIUIIUHU
TabMUHJIANIH.

TepmoBuHUbUKAMS Typiau TUMIATH KU3WJI MapoOiap — MYIITA paHTAaH
TYK Oysuiranrada, HOpJIOH/IaH HUMIIIMPHUH Ba JecepTravya oIl UMKOHUHH Oepau.

Ha3zopar caBosiiapu

1. V36eKncToHIa y3yMUMIIMK Ba BHHOYHMINK COXACH KAUOH MAaBXKYyJl TOITaH?

2. «Y3BHHOCAHOAT-XOJIMHI» KOMIIAHMACH TapKuOMAa KaHmail WImwiab
YUKapUIll KOpXoHasap GaosusiT KypcaTMoKaa?

3. Kaiicu y3yM HaBnapugaH OK HOPJOH Iapo0iap OJIMII TaBCUs ITHIIA]IH.

4. Cudar xypcarknuu Oyiindya OK HOPJAOH apoOIapHu KiacCU(PUKAIUSCH.

5. OK HOpJOH IIapoOJiap TEXHOJOTUACHA HUMara axamusiT Oepuiiaau Ba
HUMa Y4YH.

6. Kynaxmab HuM HOPIOH T1apo6iap Taépant TeXHOIOTHICH

7. Kusun mapoOmnap Taii€épiarania TEpMHUK UITUIOBUHU Y3ITUTH HUMaaa?

8. Hum HOpmon mapo6yapHu Ta€praniga KyJulaHWIaaurad Mmatepuaiiap?

9. HuM HOpZIOH, HUM MIMPUH MIApOOIAPHU KYPCATKUWIAPUHN KSITUPHHT.

10. Me3srara Gepuiagurad HIILIOBIIAP.

11. Kusun mapobiapHu paHTUHU CaKJIOBYM OMUILIAP.

®ONJIATAHUJITAH AJTABUET

1. R Paul Singh, Dennis R. Heldman. Introduction to Food Engineering,
Fifth Edition (O3uk-oBKaT MaxcyJoTJIapy HILIa0 YHKaApHIIga WHHOBAIMOH
TEXHOJIOTHSLIAP).
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V. AMAJIMA MAIIFYJIOT MATEPUAJJIAPU

1-amaJsnii MalIFyJIoT:
1. AHop map0aTu oJumaaru Jadoparopus TaxXJanLIapu
1.1. Kypyk Moaia MUKIOPUHH aHUKJIAII METOLJIAPHU

Orupiuk _yeynu  (Kyputum mikaduaa  KypuTwim). MeTox MaxcyJioT
HAMyHacl Maccacu JOWMHUN OYiryHua KypuTHII Ba Ba3HMHM KaWTa yiuarmira
acocnanrad. HamyHajnan ukku mopuusi o0, CUHOB OMTTa KypuTHIN IKaduaa
om0 Oopwinaau. Atmochepa OOCMMHM OCTHAA KypUTHII KyWujaaruda oJuo
oopunamu. 10-12 1 To3ajmaHraH Ba KU3AUPWITaH KyM KypyK Ba To3a Orokcara
COJIMHA/IM, WYUra apajalliTUPUII Y4YyH IMIWIIAa Ta€K4a YpHATWUIAIW, KONKOFUHU
0oun0 KypyTHI IIKadura KoUJaATUPUIAIN Ba JTOMMHUN Maccarada KypUTHIIAIu.
brokcanap skcukatopna copytunanu Ba 0,001 o anukimMkaa maccacw yiI4aHa.u.
CyHrpa kymiau Orokcara 5 ¢ HaMyHa COJIMHaAH, OCpKUTUIAAN Ba VIla aHUKJIUK]IA
Ba3HU YyIIYaHaJM, MIMIIA Ta€K4ya €paaMuja KyM OWJiaH apanallTUpWIAId, HaMyHa
Orokcaga Oapobap TakcumiaHaau. MeBa KypuTwivmuaa KymaaH Qoiimananui-
Maiiau. HamyHa cosmHran oyuk Orokca KypuTHIN IKadura >KOWIaTHpUIaan Ba
4 coar maBommma 103+2°C Tymmeparypaga artmocdepa OGOCHMH —OCTHAA
Kyputniaau. brokcamap Komkok €pnammuna €nwmiianu, skcukaropaa 30 mgakuka
JTABOMUJIA COBYTUJIaIM Ba Ba3HM YII4aHAU.

bupvHumM Ba3H ynuaniian KeinH Orokca sHa 1 coaT maBoMulia KypUTHIAIHU,
COBYTWJIAJIM Ba Ba3HU yin4aHaau. by omnepanuys MKKM KETMA-KEeT Ba3H Yyi4daljaaru
dapk 0,002 2-au tamkua dtryHda gaBoM dTamau. Ilact, 7300-8000 //a 6ocumua
kyputui 700°C-1a dapk 0,002 2-HE TAIIKWI STTyHYA aMalra omupriad. Kypyk
MOJIJIaHUHT MacCaBUM Yyl Kyiugaru popmyna épaamuaa xucoOaaHaan

X =1[(a;—a)l (a1 - a)] - 100;

OyHAa @ — KyM Ba IIMIIA apaJIaliTUPTHy COJIMHIaH OIOKCAaHUHI MaccacH; dj
— KyM Ba IIHINA apajalliTUPTUy COJIMHTaH OIOKCAHWHT KypUTHIIrada Oyirax
Maccacu; d, — KyM Ba IIHIIA apajalliTUPTUY COJMMHTaH OIOKCAHWHT KypHUTHIIIAH
KEHMHIU MacCacH.

Wkku mapamiens SKCIIEPUMEHTHUHT HATHDXKACH SIKYHUU HaTwka cudaruma
KaOynkunuHaau. YmapHuHr opacunaru apk 0,2%-mgan ommacnuru kepak (I'OCT
8756.2 - 82. -M.: Crangapt, 1982. -8 0).

Tesnamrrupunran BazH ycyiau (BY npubopuna Ba3H yiyaii). YCyl TaaKuK
stunaérran  MaxcynotHu BY npubopuna wuHGpaku3wil Hypiap DSHEpPrusicu
épmamuga cyBcu3naHTUpuIAaH uoOopar. Hamnukau anukiamgad onauH BY
npudopu 150-152°C-raua KU3IMPWIAJAM Ba YHJAA KOFO3 MakeTyajaap 3 JaKukKa
naBoMuga Kyputwiaav. KypuTwiran mnakerdanap 5Skcukaropra 2-3 muwu-ra
)ounamrupriaay. [laketinap potarop Koro3mapuaan (20 x 14 cm) Taiiépnanany,
yJap UKKWra OyKJIaHaIu, CYHTpa y4 TOMOHUJAH 1, 5 cum-nman Oykunaau, HaTHXKana
Tai€p makernap 8 x 11 cw ynuamra sra 6ymanu. [lakerra punbTp Korozman 11 x
25 cm ymyamnn yura OyKWITaH Tariuk ypHaTwinagu. VKKM KaBaTh MaKkeTHUHT
NacTKU KMCMHUJA, OUTTAaCH yCTKH KMCMUAA koinamanu. Jlactna® KypuTHiIraH Ba
Ba3Hu ymuanrad mnakerra 0,01 o anukoumkga S5 2 MUKIOpAa HaMmyHa
xoitnamrupaagy. Hamynamn maker BU mpubopuma  150-152°C temmeparypa
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TabCUPHUIA 5 MUH JaBOMUIA KypUTHIIAIH.

[lapamnens paBuIia aHUKIAIl YYyH KypUTUIID TpUOOpUTa HKKUTA
HaMyHaJld TMakeT okounamTupwiaan. Xucobmam 0,01% anukmmkna oub
Ooopwianu. CYHITH HaTW)Ka MKKM Mapajuielib aHUKJIAIIHUHT YpTa apudMeTuk
KuiimMaT cudatuaa Tonunaau. YapHuHr opacuaaru dapk 1,5% - gan ommaciauru
Kepak.

PedpakTomerpuk yeyia. Ycyn pedpakromMeTp HIKajdacuaa CyBla 3pyBYaH
MoJanapHuHr MaccoBmil yrymuan 20°C TemmepaTypaga TOMHINIa acOCTAHTaH.
Cyrok MaxcyJOTJapHU CHHAI[a MAcTKH Mpu3Mara mmuira taékua épaamuna 2-3
TOMYM CYIOKJIMK TOMHU3MJIQAH. Arap MaxcyloT TapkuOuga Kypyk 3appajiap
MaBXyJ Oyica, yxojija HaMyHa MKKHM KaBaT OyKWJIraH JoKa €paamMuia OJUHAJH,
JacTiabku Oup Heya TOMYMCH OKU3WIQAW, CYHTra mnpusmara 2-3 TOMYH
ToMu3miIaau. [Ipu3MaHrHT yCT KUCMU TYIIYPHJIAIN, TACTKA KUCMUTA 3UY MU
Ba X1c00 orb Gopuiay.

[Ipubop xucoOra oyuiga CHHOB YTKa3WIa€TraH TeMIeparypa Xucoora
OJTMHHIIN KepaK, YyHKH HpHoop, miKama kypcarkudaiapu (akar 20°C Gyiranma
XaKUKUM XucoOsiaHaau. Arap CUHOBJIap OollKa TemIeparypana YTKaswica, y
XOJila KEepaKIM Ty3aTUIl KUpUTUIaAu. DByHUHr ydyyH Xankapo Ty3aTHII
*anBanuaad QoiinanaHwiand. PaHru TYK MaxcynoTiapHU CHUHAaraHja, yJapHUHT
mapOaTUHU YMKAPUII KUWKMH OYNraHu y4dyH, Ipu3Mara mapoaT TYUIUPHIL YIyH
Kyinaaru ycyn kymiaamiaan: 0,01 o anuknukaa 5-10 2 namyna Topo3uaa ymdad
onuHaau, 4 2 - ra SIKMH KBapIl] KyMH Ba Ba3HM HaMyHa Maccacura TEHT MUKIOpJIa
JTUCTHPJIAHTaH CYB KYIIWIaau. Apanamma Te3 Ba MyKaMMall UIIKaJIaHagu, YHIHHT
OMp KUCMHU JIOKa YCTUTa TYIIUpPHIIAIU, OMp HeYa TOMYM CUKWJIAAM, yjap Taluiao
1000puIIau, KEWUHTY OMp HeYa TOMYH pePpakTOMETp MPU3MACH YCTUTA TYKUIaIu
Ba XMcOO om0 Oopuiaau. DpyBUaH KYpPyK MOJJAJapHUHT MaccaBuUil yinymu X
npoueHtinapaa X = 2a dopmyna épaamuga Tomwiand. byHnma 2 apamamTapuin
JapakacH; a — TeMIeparypara Ty3aTHIIl KHPUTHITaH pePpakTOMETp KYpCaTKUYH.

WkkuTa napamiens SKCIIEPUMEHT HATWXKACUHUHT YpTa apu(PMEeTK KUMMaTH
CYHITH HaTHXa cudaTuaa KaOys KuiauHaau. YapHUHT opacuaard ¢gapk 0,2%-man
OIIIMACITUT KepakK.

3amMoHaBMi pepaKTOMETPHK YCYJJIa KYPYK M0/Ja MUKJIOPHHH
AHUKJIAIIL.

Taxaun yrrasumr. PR-201 (Atago) typaaru pedpakromeTpia cHHAIA&TraH
CYIOKJIMKHUHT 03pOK MUKIOpH JIMH3ara ypHaTuiaaau, «Starty kHomkacu 6ocuiaau
Ba pe(hpakTOMETp KYpCATKUIN OJTHHATH.

DKCIIEPUMEHT HATIKANAPH MILIOB OCpUIN. YT4allja CHHHII KypCaTKHYH
IIKaJacua COH KypyK Mojia MUKIOPHWHHU TpoIleHTIapaa oumaupaan. Harmxkamap
WYY KypHaJra €3uiagu.
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1.2. TuHaMpPWITaH MAPOATIAPHUHT JOWKATUTUHN AHUKJIANTHUHT
TYyPOMIAUMETPUK yCYJIH

Taxaun yTkazum. Illuma kroBerara 20 CMsTa,ZIKI/IK ATUIAETTAH CYHOKJIMK
(maxcynmor mnpobacu) kyuunaau, «HACH» typnmarm Ttypounumerp-2100P-ra
YKOMJIAIITUPWIAINA Ba TYPT yII4all yTKA3UIAIM.

DKCHepuMeHT HaTkKajlapu unuioB Oepwmr. [Ipubopaarm SHr kam HaTHXa
acoc KHJIMO OJMHAIN.

1.3. TunaupuIran mapoaTJIAPHUHT PAHTHHUA AHUKJIAIT

2 KIOBETa OJIMHAU, OUpHWHYM KroBeTara 1 iz MUCTHIUIAHTaH CyB KyWWIIaJu,
UKKHHYUCHTA | MJT TAJKUK STHIAETTaH aHOp ImapOaTH COTMHAJIH.

CserooTOMETp AMCTHIUIAHTAH CyBra Kanubpianamu, Ba A = 430 xamza
520 um OYynranma ymygam amanra ommpwiaad. ONTHK 3W9IMK | mun maBoMuma
perucTpanusiaHa/IH.

1.4. Kpaxmaj MUKIOPUHU AaHUKJIAII yCYJIH

VYeyn kanpuuil XJIOpUAM 3PUTMACHUHU HMCUTHINJIA YHIA KpaxMall dpUIINra,
UKKA HOPJOH XPOMJIM KaJIMAHUHT OKCHUJJIAHUIIINTA CYHTap TUTPOMETPUK yCyJilia
AHUKJIAITA ACOCIAHIaH. YpTaya HAMyHajaH CTaKaH &K LeHTpudyra
npobupkacura 0,2 — 1 2 mukgop omuHaan, 10 sz 60%-1u ST COIUPTH COJIMHAH,
apajalTHPUIIaIH.

Taii€p Oynran apanamimMa CTakaHJIaH KOFO3 (QWIBTP OpKaIM YTKa3WIA[H,
neHTpudyra npodbupkaiapu sca MamuHara ypuaruo, 5 — 10 mun naBomuna — 2500
ain/mun Tesnukna uentpudyramanagn. Uykma ¢uiabTp Omnan Oupranukaa €ku
neHTpudyra mpodupKazapuaaru aykMa curuMu 100 cm® crakanra onmuaand, 15-20
em® 50%-1u KambImit XJopuan 3putMacu conmHaau Ba 10-20 mun xiHATHUIAIM.
C¥Hpa apaammMa XoHa TeMIepaTypacurada coByTHiIamy, 50 cu’yraammm kombara
VTKa3Wwiaay, KalblMi  XJIOpUJ  MHMKIOPM MeTKaradya onud Oopuiiany,
apaJalITUpUIAIN Ba GUIbTPIIaHAIN.

[Munerka €pmamuaa crakanyara 10-25 em’ bunbTpaT COIMHAIN Ba TOM-
gyunad 0,1 #», Woxm »puTMacu CONMHAAU, HaTHXKaJa »dSPUTMAJaru Kpaxmal
koaryssinusiianaau. CyHrpa apanamma Koraz Guibtp €paamuaa GUiIbTpIaHaIH,
QUIBTp yeTHAArd uykMa HKKH Mapotaba (10 cu® -man) 60%-11 CIMpT SPHTMACH
OwiaH IOBWIAAM Ba JUCTUIIJIAHTAH CyB €pJlaMujia CTakaHra yTKa3uiaagu. Aparima
Kpaxmaj TYJIUK dpUTryH4a Hoxa 3ca yuub KeTryHn4ya KaHaTwiaau (dpuTMa TYIIHK
paHrcu3IaHuiy Kepak). OinuHran panrcus sputma yauoBiau S0 M XaKMITH
Kojbara OJMHAAW, MabliyM MeTKarada JUCTWUIAHTaH CYyB  KYIIWJIAJH,
apanamTUpUIaIn Ba GUIbTPIIAHAIH.

10 ca® dumbTpar mmnerka épaamuna 250 ey’ xaxmim KOHYCCUMOH KoJi0ara
olMHamu, WKKUM KucMaaH (0,2 » MKKHXPOMJIM KaJMid Ba OJTH KUCM CyJib(ar
KUCIOTacHnan uoopar, 1,84 o/cyu® sudmmkka sra apanaiiMa 3aiiTyH paHTH XOCHI
OynryHdya toMuuiaad kymwiaav. Ymoly panr 1 mun naBoMupa YT-sIIW paHra
YTMaciauru Kepak. Arap SpUTMaHUHI PAaHTUM O4-amui Oyica, y Xoiaa Tes3na
KylIMMYa apajallMaHUHT KyIIUMYa MUKIOpHU Kymunand. PanrioBuu sputma 15
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MU JaBOMHJA THUHAWPWIAIU, COBYTHJIAOd Ba JUCTWIUIAHTAH CyB OwWiaH
apalalITUpUIAId. YHUHT MUKJAOPHM YHTa KyUIwiraH cyiabgaT KUCIoTacura
HEcOaTaH fiurupMa Gapobap Ky 6ymumy kepak (ymymuii xaxmu 100-150 e’ —Hu
tamkun dtagu. Cynrpa 0,2 e xamuid Woau Kymmiaaaw, Kojaba TUKWUH OujiaH
OepKUTHIIAU Ba 2 MuH TUHAUPUIIAIN.

Axpab uyumkkH Hox 0,1 » pactBopom THOCyiabdaT HartpuiiHuHr 0,1
SpUTMAcH OWJIaH TUTpJIaHaIW, >Kapa€H CYHruAa KpaxMadHuHr  1%-nu
SpUTMACUAAH OUp HEeYa TOMYHU KYIIHIAIH.

Tuocynbdar HATpUHHUHT TUTpU Kanuid Ouxpomaru Oyilmua Hazopar
Taxpubacn épaamuna amukmanagn. 1 cv® 0,1 n xammii Guxpomarn 6,75 me
Kpaxmaira Moc Kenaau. KpaxmManHUHT MUKAOPH TaAKUK 3THIAETraH MaxcyJoTnaa
X mpoLeHT, Kyiuaara gopmyina épaamuaa TOMUIaau

X =(C*T*0,00675*Vo* V) /(V,*V;*m)* 100;

Oynna C — TagKUK JTWIAETTaH MaxCyJIOTHH TUTpJIall Y4yH cap(iaHraH
tuocynbdar HartpuitHuHr 0,1 # sputmacu muxaopu; 7 —Tuocynbdar HaTpHid
tutpu; Vo — HamyHagaH TailépiaHraH sKkcTpakT mMukaopH; V — wogauar 0,1 #
spuUTMacu OWJIaH 3PyBYaH KpaxMajJaH Tal€piaHTraH 3KCTPAKT MUKIOpH; Vi —
KpaxXMaJIHM YyKTUpUII ydyyH HomHuHr 0,1 » spuTmacm Xakmu; M — HaMyHa
Maccacu; V, — HOPAOH HMKKM XPOMJIM Kajluid OWJIaH OKCHJUIAIl YYYyH TaJKHK
ITUIIAETTAH IPUTMA XAKMU;

Xucobmap 0,1% aHukMKaa amanra OmupUIa .

Wkku napanens anukiam opacuaaru dapk 0,01% nan ommMaciouru kepak.
Cyurru Hatmpa cudartuga WKKA MapoTraba aHUKIANIIaH XHCOOJaHraH ypTa
apu(pMETUK HATHUKA OJIMHAIH.

KpaxmaiHy MOIIM TECTAAHUHI 3aMOHABUM YCYJIH. (TEXHHK MabIyMOT
«Ou3umnap», pupma Ciba-Geigy, basenp). MeBagaru kpaxmaii, 1acTaBajl MHIITHO
eTUJIMaraH XOCWiJa, THHJIWpUIMAaraH STJIM IapOariapaa Te3[an 4ykMa Oepaau
(kpaxmainp 3appanapu). KpaxmanHu uaeHTudukanusaiam MyMKUH, arap mapOar,
MIITab YnMKapHIn KapadHuma 8km Tect yrkasum yayH 90-100°C-raua mcmtmica
(kpaxMaJHHUHT KJICHCTEPIJIAHUIIIN).

Anuknant: 10 wmn Tagkuk stwiaérran mapbarra 1 oz Won sputrmacu
COJIMHAYU Ba SXIIMIA0 apanaliTUPUIAIN.

Wox sputmacu. 1 e iox 20 ma stanon 6uian apanaurrupriany, 20 ¢ Kauit
nomunu kymunanau, Xaxkmu 1000 vz —Ta eTryHya AUCTHIIIAHTaH CYB KYIITUJIa 0.

Kyk panr mapOatgarn Vy3uHUHT OONLIAHFUY  IIAKJIKWAA TypraH
napyajgaHMarad KpaxMaJdHH KJIeWCTepllaHTaHUHU KypcaTaau, CUEXpaHT — Kpaxmall
napyaJaHUIIMHUHT OupuHYM (a3acUHU KypcaTaau, KUTappaHr — MapyajaHHIll
JaBOM OTaéTraHd Ba JECTPUHJIAD XOCWI OYIWIIMHM KypcaTaad, KU3WI —
KpaXMaJTHUHT aKcapusaT KUCMH JAECTPUHIB alJlaHTaHWMHUH KypcaTajad, IyIITH
(opamkeBas)) — mapyajaHMIN TIOKO33aJaH HApW KETraHWHH, CapHK — TJIFOK03a
OOCKMYM aMalira OLUTaHJIMTUHU KYpcaTaiu.
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1.5. lap6aTaapaa ymymuii ¢peHoOJ MOAJATAPUMHHA AHUKJIAL YCYJIH

Meton ®onun-YokaneTey peakTUBUHM Kyiamira acocianrad, HzPWi,04
Ba H3PMo0,,0, apanammacugan ubopar. Y ¢eHoap 4yKyp OKHUCIaHTaH[a
W;g0O,; Ba M0gO,3 apanammMacurada OKCHJIaHTaHIa THKJIaHAAW. XOCHJ OyiraH
XaBopaHr paHr wmakcumyM 700 mm. Y QeHon Mopmamap MHUKIOpHUTa
IPOIMOPLIMOHAI.

®onuH-YokaneTey peakTMBUHM Tai€épaamn  yuyH 100 2 Harpui
Bosb(ppamaTtu Ba 25 2 Hatpuil HaTpuil monuOnatu 700 mi AMCTUIUIAHTaH CyBIa
sputwinann, 50 mz HsPO, Ba 100 Mz roxopu xorneHtparusuin HCl xymmnam,
KHATHUITa4a WCUTUIIAAM, Teckapu coByTrud Owinan 10 coar naBoMuga
KaiHatwinagu. Cyarpa 150 2 cynedar HOpaoH JuTHI, OMp Heya TOMYU Opom
KYIIWIAd Ba SiHA COBYTTHYCH3 15 mun OpOMHUHI OpPTHMKYAa KUCMHUHU KETKA3HII
yuyH KaiiHatwiaagu (Opom ypuura 30%-mu H,O, —Hu kyutam mymkun). CYHTpa
pEaKkTUB COBYTHJIQJW, TUCTUIIaHTaH CyB KymmO 1 7 —raga onmu® Oopuiaau Ba
ofy MU OyThULIapAa CaKIaHaIH.

VY3yM apanammacujaH OJMHTaH TaHHUHHUHT cTtaHjpapT sputmacu 0,03
melmn xonnentpamusra sra (3 me tanaua 100 Mz 10% XakM CIUPTHUHT CyBIaru
sputmacu), pH 3,2. Aauknam @K npubopuaa amanra ommMpuiIaIm.

Bunonunr Xaikapo yolIMacujia HaTWXKalap HUCOMA  KypcaTKu4
kypunuiuaa udogananaan. by kypcaTkuu KWJIn3 BUHOJIAP YUYH ONTUK 3UWIMKHU
100 koaddunmentra Kymautupu® TOMMIAAM, OK BHHOmMap yuyyH 20 -rta
kynatupunanu. Ceiinep Ba [arynamBwin (1972) TOMOHMZAH KanuOpiIOBUU
YM3MK KypWJIraH. AHUKJITaHTaH MabJIyMOTHH Mmelmn —aa udonmanam yayH 1, 2, 5,
10, 20, 25 mn tamHuHHMHT 100 2 craHmapT SpUTMAcH Yiadyamuk KojOaaa
apanamtupunany, 1 vz @onua-Yokansrey sputmacu Ba 10 mz 20%-mu Na,COj
KYIIWIAId Ba MEeTKaraya JUCTUJUIAHTaH CyB KymuoO etkazunaau. 30 mun-gad CyHT
paHrHuHr KoHIeHTpauusicu OOK Epnamuaa TynkuH y3yHiura 670 v —ga 10 mm
KIOBETAA YITYaHAIH.

[TukHomerp épnamuaa anukimam ycyad. 100 mz-mum Yogammu koyiGaHu
(anuk unuiapga — nukHoMmeTp 50 €xku 100 mr) Tagkuk dTUnaétran mapOar OusiaH
MEeTKaradya TepMOCTaTUK BaHHazAa 20°C TeMIiepaTypaza TYJIIUpUiIaan (3UWIMKHU
aHUKJIANIIard KeTMa-KeTIMKKA KapaHr).

Viruamu xon6a (IMKHOMETp)Iard MaxcyJIoT Xaiiall Koa0acKura OIMHAMIM,
y4 MapoTaba 03 MUKAOpJaru AUCTUJUIAHTaH CyB OWJiaH 4ailkayiaau, yiia KoJi0aHu
V3ura kyhwnaad. FOBUIN y4yH OJIMHTaH CYBHMHI YMYMHUW MUKIOPH aXpaTtuod
OJIMHTaH MmapbaT MUKIOopuIaH ommMaciauru kepak. CyHrpa xadmam kojbacu
COBYTIrMY OwWJiaH yJaHagu, MWUFAII WAUIH  cudaTuiga Yaihkad To3alaHTaH
NUKHOMETp ymyam Kkojidacuaad Qoimananunaan. byHman cyHr xaigamra
VyTunanu, mukHOMETp Kojbacu 0,9 mukmopurada TyiaraHma XaWgam skapaéHu
TyxTatwiagy. [lukHOMeTpHHMHT Viuam Kkojbacu sxmuiaad dYalkaTuiaaaw, Ba
TepmoctarTaa 20°C-/1a IUCTHIUTAHTaH CYB KYIINO METKACHTada Ky TapHIIa .

Cyurpa nukHoMmeTp €plaMujia XalJaiarad CYIOKJIMY 3UWIWTH aHUKJIaHAIA
(3MWIMKHM aHWKJTAIl MeToytapura Kapanr). [IpuéMunk cudaruaa muKHOMETpIaH
doiinanaHunaTaHia aHUKIAIl COJJajallagy, arap NUKHOMETPHUHI Maccach Ba
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CYBHUHT MaccacH OJITUH/IaH MabyM Oyica.

Xucobnam. XaWJTallHUHT 3UYIATH d2020 Oyiinya yHAar, SbHU IapoaTaaru
CIUPT MUKIOpU 22-KajBaji oyiinya 1% Xaxmaa Tonuiaaan. Arap xaiaai 3udiuru
XOHA XapopaTh/a Tormmira 6ymca, d°%-ra kentupui yays d'o-HHHT aHHKITAHTaH
KUIIMaTiaapura >KaIBajlIad TOMWJITAH Ty3aTHII KUPUTUIAIH.

bVék Monnanapu (aHToIMaHIap)HU aHUKIam Metoanapu. CMmora acocuaaru
CUHTETHK OYEK Moananapunan Gapkiu Yiaapok, MeBaJard KU3ujil aHTOLMAHIApHU
YIIAPHUHT KHACIOTa €KMW WMIIKOP MYXUTAA PaHTMHUHT Y3rapuiid Oyinya TOIMIL
MYMKHWH: KUCJIOTAIA MYXUT - KU3WUJI PaHT; HAUTpaab MyXHT - SIIIHJI PAHT; UIIKOPUI
MYXUT — KyK paHr. Ku3uia cMonacuMOH Moazaap Kyn MHUKIOPAA KW3WUJI PAHTHU
XaTTO UIIKOPUI MyXUTAA XaM y31J1a Cakjaad KoJaIu.

Typaun weBa-pe3aBop mapOariap aHTOLMAHIAPUHU TAaKKOCHHA TaXJIMJ
KWIKII YYyH KOFO3 €KH I0NKA KaTJIaMJId XpoMaTorpadusHy KyJuliall MyMKHH.

AHTOLIMAHIApHU  KOH-TOMHP TH3UMHJa aHUKJIAIl y4yH KOFO374a
xpomartorpadusiiam ycynu Kox Ba 3ask ToMoHMJaH unuiad yukuiradH. Mesa-
pe3aBopiap ImapOaTuAard TYpJM aHTOLMAHJIAPHU TAIKUK STUITHUHT MYBO(UK
OJTMN IOMKAa KaTjaMiIM XpomaTtorpadusi JIOWMXAcu XO3UpPrd KyHJa HIUIa0
yukwiran Ba IFUkutoOura kuputuiaradn. ByEk Mopmamap amanjga KypFOIIWH
aleTratTd Ba KaMMOH NEPMYTHUH alMalllud €épAamMuia axparwiaad. MeTaHomn
XJIOPUJ KHUCIIOTACUHY FOBTAaH/IaH KEWHH 3pUTMa BaKyyM OCTU/a KyWHITUPUIIA]IN.

Axpatum  ronka Kamiamian - Merck  typmarm  Taiiép  uesumosiosa
IIacTUHAJIapra sra Xxpomartorpadus Ba KyWHaard XapakaTtjard spUTMaliap
€épaamMuia aMmalira OLMUPUIIAIN:

a) COBYK YKCYC KHCJIOTaCH — UyMOJIM KucioTacu —TaHosi — c¢yB (10 : 10 : 10
: 70 vIV) €xmn

0) COBYK YKCYC KHCJIOTACH — U300YTHII CIIUPTH — AUCTHIUTaHTaH cyB (10 : 5 :
85 v/v).

byék mona (GeTaHHWH) MUTpPALUSIIAHUIT OANAHIITTUTHHUHT SPMUJIA KUK
JKOF KOJAWMPaad, YUYBUM HATPUU HUIIKOPUHHUHT CHOUPTIM SPUTMACU IypKAJITaHaa
capuK paHra OVysigaaw, FOKOPU KOHIEHTpAIMsUIM aMMHaK IypKajlraHaa
aHTOIMAHJIApAAaH BapKJIHM VIapOK KHU3WJ PAaHTHHU Cakjiad Koyiagu. AHTOIMAHIIAP
UIIKOp Ba aMMHaK MaBxXyJ OYyiranaa Kyk paHr oepasu.

TanHuHHU _ aHuWKigam  Meroau. OuuioBYM  MOJJAJapHUHT  MyallJlak
3appadajapy €HaJu B aKyJ KOJaupMaiiau (Myaiak TypraH TEMHUpP MOIJaJIapuHU
onutoBun mMoananapaan dapku). 5 ma 10%-mu cynbdar KucaoTaTu HaMyHAaHUHT
VCUTWIMIIN KU3WI paHr 6epanu (pmodadeH Eku KU3MII OLUIOBYM MOAANIAP XOCHI
oymumu).  Odupra Yxmam ONUIOBUM MOJjanap, MacajlaH TaHHMH (Oouka
Erouniad), SPUTMAHUHT TEeMUP TY3UHUHI OHUp Heya TOMYMCH OujiaH (TeMuUp
XJopuan) OupaaHura KYK-Kopa paHr Oepaau. BHHO KucioTacu Ba OIILIOBYU
MOJUIJTAPHA aHUKJIAIl YYYH «KYMYH KY3Ty» pEakUMsICUHU KyJulall SXIIM caMapa
Oepagu. OUUIOBYM MOAJAJAPHM MAJAXUT KyKaTH (Smwi) €paaMua aHUKJIAIl
METO/M XaM MaB¥Ky/.

1.6. Ky/1HM aHMKJIALIHUHT YCYJIH

Kynuu anmknam kara taxpu6a tanad staau. Illapbat HamyHacu nactiad
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kyputmnG, 525°C  Temmeparypaga  Ky/UIAHTHPUIAnH, BasHH  yI4aHaH.
MeTalHUHD KyJaaard makiu (oKkuc €ku KapOoHaTiap)ra Kapad YHUHT MHUKIOPH
y3rapaau

1.7. lllapOaTHUHT apOMATHK MOJIAJTAPUHI TAXJIUJ KUJIHII YCYJIU

Xo3upraya  MEBAJAPHUHI  AapOMATHK  MOJJANap  JUCTWUISATIAPU
KOHIIEHTpaIusl Ba cu(aTUHU YpraHuil y4yyH OAJUN, KaM MEXHAT Tanad sTaauraH
MeToJIap UIUIad YuKuiIMarad. by nuctuiatiapHu opraHoJenTUK YCyIiaa TaX I
KWK TaBcus dtuinaan. Kepak 6ynrania apomar 3TaJOHHUHY OJUII Ba JaBCTIA0KH
Xamjia TUKJIaHTaH mapOaTHU TaxJIwil KWiniga GonganaHuill MyMKUH. AHATUTHK
ycyJulap KyJUIaHWITaHja map0aT 3uwINrd Ba CIIUPT MUKJAOPUHHU aHUKJIAII OuiaH
yerapaiaHwiaay. by mapamerpiap TYFpuaaH-TyFpu ymyaHaau €ku PeGeneiHHUHT
OKCUIUMETPUK METOAM KYJUIaHWIaJAW. ABIO apoOMaTWK Mojjanap CIHPT
MUKTOpUHUHT 0-1% xaxwm; saxmm- 1-3% xaxM cnupT MaBXKyJJIMTUHU KypcaTaJiu.
Cnup MUKJIOPUHHUHT OPTUILM OWJIaH apOMATHK Mojjianap cudaru EMOHIAIIA/IH.

bouika onuMiap apomMatuk Moaganp cupaTuHUA YyKyppoK ypranran Oyiuo,
cnupT OunaH oupranukaa pH, spkuH kucinoTtanap, 3pup Ba KapOOHMI OUpUKMaap
Ba yJjap acocuja apoMaTHK COH OJuiiradH. AmMo Oy KypcaTKh4 aloxXuja
XOJIaTiiapAa KyJUIaHWIAIN.

1.8. TecT co cIUPTOM /IS KOHTPOJIS pacilienJieHusi MeKTHHA B COKAX

Ymby TecT MNEeKTUH MapyallaHWId TYFPUCHUIA OJJUNTHHA TacaBBYpPOT
oepanu.

TaakuK 3TUNAETraH SpUTMAHUHT O M1 PEaTUB CTaKaHTa >KOMIAIITUPUIAIHN,
Ba 10 mz stanon xymmnaan (95%-mu 5%-11 KOHIIGHTPIIAHTaH XJIOPUT KHUCIOTACITH
KUCJIOTAJN), KATTHK YaKaTHJIAIH BaT €312 XPAaHOMETP KYIIIUIa TH.

bup MuHYT naBoMuIa TMEKTWH TEKTUH Tapaajapy KYypUHMACITUTH KEpak.
OuibTpaaHrad mapbaraa 24 ¢ naBoMua CUPT KYIIWITAHJIaH CYHT Xed KaHJail
napjaa KypuHMmaray, NeKTHH TyJia apyajanrad Oynaau. Arap uykma xocui Oyiica,
y XOJiJla YHUHT TaBcu(du O0IIKa TecT €paaMuia aHUKIaHAIW: mapOaT HaMyHacHura
cnupTiau TecT yTkasumra 30 mux Konaranaa Kata MUKJIOp/ia MEKTUHA3A KYIIHIAH.
Arap mapbar noikanuruda Kosica, 0y meTHH WYKJIUTUHU UCOOTIaiau

Ecnu nosiBisieTcst 0caZiok, TO €ro XapakTep MPOBEPSIOT IPYTUM TECTOM: K mpode
coka 3a 30 mun 10 IPOBENIEHUS TECTa CO CITUPTOM JOOABIISIFOT JJOBOJLHO OOJIBIIIOE
KOJIMYECTBO MEKTHUHA3bl. ECIM IPU 3TOM COK OCTAE€TCSI MyTHBIM, TO 3TO JOKAa3bIBET
orcyrcTBue nektuHa (Ciba-Geigy ¢hupmacuHUHT « DH3UMBDY TEXHUK MabIIyMOTH,
bazens).

1.9. KuciaotaJwinKHU aHUKJIAI MeToJIapu

daon kucaotammiuk (pH)-uu anukiam Meronu. Meroa pH-metp Eépnamua
TaJIKUK STHIAETTaH dpUTMara OOTUPUIITaH 3JIEKTPOJjIap opacuaaru moTeHIasIap
dbapkuHu Yayamira acocliaHraH. JJeKTpojuiapjiaH Oupuja JOUMHN Ba MabiyM
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MOTEHITMAT MaBXyZ OYnr0O y MKKMHYM AJICKTPOJ YUYH TAKKOCHAIl SJIEKTPOIH.
WNKKUHYM 3JIEKTPOIHUHT MTOTeHIHaM YayHaéTrad pH-ra 0ok,

Taiéprnanran HaMyHaJlaH CTaKaHTa AJIEKTPOJJIAPHU TYJIMK YYKTUPHUII Y4YH
eTapiii MUKAOp Kyiwnaaud. KaTTuk Ba ’Kyna KyrOK MaxCyJlOTJIapHU CHHOBIIAPUHU
VYTKa3ulll Y4yH YJIAPHUHT KOHCHUCTEHUMACH IUCTUIUIAHTAaH CYB EpllaMHlia UKKHU
0apobap cyrontupunaau. Kylok Ba CyroK KOHCUCTEHIMSUIM KOHcepBanapaa pH-uu
MaxCyJOTHUHT CYIOK KUCMHUJa yTKaumra pyxcaT Oepunaau. Jlactiad
NPUOOPHUHT AHWKJIWTH TEKIMHUpUiIaau. Tekmmpui ydyH wammra pH mabiym
oynran Oydep spuTMa SIEKTPOJIAPU TYIWK YYKKyHUA Kyuwmiamu. [IpubopHUHT
cTpenkacu OyHaa doigananuaran 0ydep cyroKmKHUHT pH-HE KypcaTuIm Kepax.
Texkmupuiran npudOp WAUIIMIa TAAKUK ATUIAETraH mapOaT KyWuiaau, yHra
ANEKTPOJIap YUM KOMIAIITUPUIAAH, NPUOOT Kymmiaaaun Ba pH-meTp mkanacu
Oyiinya KypcaTKW4yu OJIMHAIU. SKyHMIl HaTWka cudaTtuga MKKUA Hapajlienb
VIHanHUHT YpTa apudMEeTHK KUMMaTH OJTMHA/IH.

TuTtpianyBYM KUCIOTAHU aHUKJIANTHUHT MOTEHIIMOMETPUK MeTou. Meton
TagkukK >Trinaérrad sputMann pH 8,1 Hartpuit rugpookucu sputmacu  NaOH —
0,1 monwlor’-raua MOTCHIIMOMETPUK TUTPJIAILTA ACOCTaHTaH.

250 cm® CHFEMIIE KOHYCCHMOH KoJbara 25 T Ba3Hra sra HaMyHa HCCHK CYB
épamuzna yrkasmiagn. CyHrpa Konbara YHHHT XaXMHHHHT sipmurada (80+5)°C-
JU CyB KyWunaau, apaiamrupuiaad, Ba 30 murx. 1aBoMuja yUUIAHAIH, MabIyM
naBpja cuiakatwiaad. CoBYTWITaHAAH CYHT KOJIOQJarMHUHT XaMMacu CUFUMU
250 cv® xonbara yTkasunamy Ba Genrurada cys Kyitumamd. [IpoOkanu GepKHTHO,
nyugard  axmiad - apanamTupuwiaan  Ba  QuibTp €ku maxTta  €paamuia
dbunbTpiaanagu. Arap MaxcyJsoT cyrok Oyica, 0,1 2 aHUKIUKAA aXXpaTUO OJMHTaH
50 2 Maccanu HamMyHa CyB €paaMuaa XoHa xapopaTu octuaa 250 cm® XaxMra ora
Oenrmnu Kojbara oJMHAAM, Oelrurada KyTapuaaad, apajalliTUpUiIagd Ba
dbunbrpnanagu. Kumépuit crakanra mnumerka épmammma 25-man 100 cm’-raua
dunbTpar comuHamu. PuaeTpar THTpnam yayH 10-maH 25 cMm -rada HaTpuid
THAPOOKUCH KYIIMJIATUTaH MUKIOP/Ia OJTMHATH.

OuibTpaT HATPUM THAPOOKUCH Y3IIYKCH3 apalalTHpuUiaéTran XxoJaTaa
tuTpianany, asBain pH 6,0-raua xyna te3, cynrpa pH 7,0 -raua cekuHnamaiu.
YHaan cyHT TUTpIa Kyiuaarnda oaubd 6opwiaau: Oup BakTaa 4 TOMYM THTPAHT
*Kano stunaau, capd mukaopu Bap H xmitmatu Oenrunanagu. Tutpmam 4 ToMuun
HaTpuil ruapookucu Kymmm Oounan pH 8,1 erranga tyrarunagu. pH 8,1-ra moc
KeJIaJIUTaH HATPUH TUTPOOKUCH SPUTMACUHUHT MUKIOPU TUTpJIAll KUHMaTIapuHU
WHTEPIIOJSAIUsIIAII OpKaiu Tonuianu. Marepnonsuusiamga dboigananuirad pH-
HUHT Kuitmatu 8,1 + 0,2 opanukaa OVIuIm Kepak.

TuTprnanyuu KUCIOTATWIMK X KYN MUKIOpAAru KucioTara XucoOjaraHaa
npoleHTIapaa Kyiugaru ¢popmysa épaaMuaa XucooiaHaau

X=(V*C*M)/(a) Vo/Vy;
Oyuna V-tutpnam ydyH capdiaHraH HATpUil THAPOOKUCHUHU SPUTMACHHUHT
xaxmu, C — TUTpPNAHTaH HATPUUA THUIPOOKHCH SPUTMACHHHHT MOJIAP KOHIICH-
TpaLUsCH; @ — HaMyHa mMacca; M — oMa KHCJIOTachra Moc MOJIsIp macca, 2/mons -
67,0; BUHO KMCIOTaCUHUHT MOJISIp Maccacu - 75,0; TMMOH KHCIOTAaCUHUHT MOJISP
maccacu - 64,0; ykcyc KHCIOTaCMHUHI MoJsip Mmaccacu - 60,0; moByn
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KHCIIOTAaCUHUHT MOJIsip Maccacu - 45,0; cyt kucinoracuHuHr Mosisip maccacu - 90,1;
Vo — HaBeCKa MUKJIOPY KyTapHJIraH Xaxm; V; — TUTpJIall Y9yH OJIMHIaH (BUIbTpaT
XaKMH.

TaaKUKOTHMHT CYHITH HATH)Kacu cH(aTHIa UKKU IMapajieiib aHUKIaIlHAHT
ypra apudMeTUK KUHMaTH OJMHAAHW. YJApHUHT OpacHaard Xartoiauk S5%-rada
OYJMIIN pyXcaT STHIAIH.

1.10. Oxcumeruindypdyposinu anukiaam meroau (OMd)

AHUKIAI METOAMKAacH. 2 MpoOupKa ONMHAIW, Xap Oupura 2 mia TaaKuK
ATWIIAETTaH OJiMa IIapOaTH HAMYHACH COJIMHAJIM Ba 5 Mz N-TOMYyHIUHA COJMHA/IH.
bupunun npobupkara 1 mz gucTWUIaHraH CyB KYIIWIaaud, MKKUHYHMcura 1 wz
0apOuUTyp KHUCIIOTa COTMHAIY.

bupunun npobupka Ha30paT SpUTMAaCH.

NkxkuHuM mpoOupKaaa Taxaui THIAETTaH SpUTM™a.

Dput™Maiap ler® xammomn KIOBeTIapra conuHaay, Ba te3 A = 540 wm —na
dboTOMKTpiaHaId. Y4 MUHYT JaBOMHUJIa ONTUK 3UUIUK (A)KYpCAaTKUYU OJUHAIIU.
ONTUK 3WWIMKHUHT MaKCUMall KYpCaTKUYM OJIMHAAU Ba Kylugaru Qopmyra
épaamua okCUMEeTIIIPYpPypoa MUKIOPH XUcoOIaHa U

OM®D me [ ke=4 * 162;

YmbOy wmeromman Ttamkapu okcumetwidyppyponr ['OCT 29032-91 na
KEJITUPWITaH METOAMKa acocuja xucoOnaHaau. byHIa WMKKM METOJHUHT Oupu
KyJutaHuiaau:: (OTOMETPHUK Ba IOMKA KaTJIaMIId XpoMaTtorpadus.

Ha3zopar caBosiiapu

1. Kypyk Moama MUKIOPUHHM aHUKJIAIl MYTOJAMHUHT MOXUSTUHU
TYIIYHTUPUHT

2. Tunpupunaran mapOATHUHT JIOWKAIMK JapaKaCMHH  aHUKJIOBYH
TypOUIUMETPUK METO MOXUSATHHU TYITyHTHPHUHT

3. Turnupunran MrapOATHUHT PAHTUHU aHWKJIAII METOJAWHHU TYITYHTHPHHT

4. KpaxMamHu aHUKJIAIl METOIWHN TYITYHTUPHHT

5. Anop mapOatugard yMmyMu ¢eHOJI MOAJANApUHKM  aHUKJIAIl METOIUHU
TYITYHTHPUHT

6. Ky MUKIOpHHM aHUKTAIl METOAWHH TYITYHTHUPHUHT

7. AHOp map6aTH apOMaTHK MOJAATaApPHUHHN TaX AT KUJTHHT

8. Amnop mapOaTtd TapKUOWIAard TEKTUH MOJJACHHUHT TapYyalaHUIIl
JapakaCHHH TECTIIAII Ma3MYyHUHU TYITYHTUPUHT

9. AHop map6aTu KUCIOTATMINTUHN aHUKJIAHT

10. Oxkcumetmndypbypon (OM®P) MHUKIOPUHU aHUKJIANI  YCYJIUHHU
TYITYHTUPUHT
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2-AMAJIMA MAIIIFYJIOT
KOPXOHAJIAPJA TEXHOJIOT'UK YCKYHAJIAPHU NYKUN
KNCMHWHHA IOBUIII BOCUTAJIAPHU (CHUII-0oBuUII)

X03Upru KyHjaa €nuk oBuIll (YCKyHAIAPHUHT MYKU KUCMHJIa CYB Ba FOBUII
Bocutanapu nupkyssiusuianaan) (CUIl-roBum) kapuitdb xamMma Typaard mapoat
Ba HWYUMJIMKJIAp, CyT MaxcyjloTiapy HIUIa0 YHUKapWIl KOpXOHajJapujaa
kyutanunaau, CUIl-roBum — 0y 0apya TU3UMAAru KEHI TapKaJiraH FOBUII YCYJIH,
CYTHUKaWTa HWILIall, mapOaT Ba JUMOHAAJIAp UIUIA0 yuKapuill, GpapMaleBTUKa Ba
KOCMETHUK CaHOAaT KOpXOHaJlapuja KeHr Kylamjaa KYyJJlaHWIaad. Yoy
KOpXOHajap/a rMruHa OJIMi Japaxana Oynumm kepak. Mnrapu ycKyHanap FOBHIL
y4yH €UWJITaH, TO3aJlall KyJjaa amaira omupwirad. by ¥3 HaBOaTtuma y30K BakT,
Ky MeXHAT Taynald »TraH, xapaxart kara Oynran. CUII cucremacu yckyHaniapHu
euMacJiaH IOKOpHU JapakaJia I0BUII Ba Ae3UH(EKIUsIANl YIyH UIIa0 YUKHUIITaH.
«BUT'OJI» xommanusicu Oup Hedya TypJlard 3aMOHAaBMM  IOBUII  Ba
Je3UH(EKIUSIIANT BOCUTAIAPUHU TaKIU(d STMOKIA.

1. CIP_ ALKALINE — Oy wuImKop/id IOBYBYM KOHIIGHTpAT, Oapya FOBHUII
TH3MUMJIApAA KYJUIalll MyMKHH. Y3HHHHT TapkuOu Ty(haiiinu Ba KOMIOHEHTIAPH
KyTupMarau Ty(}aiiy CyroKJIUK KaJoKJall Ba UCUTHII TU3UMIIAPU YUYH MaxcCyc
unuiad YMKWITaH Xamja 3aHrjiaMac TeMUpJaH sicairaH KyBypJjlap TH3MMU Ba
caHoaT/aru TaHKJIap Y4yH KyJaHwiaau. CyTHH, ME€Ba, pe3aBOp Ba ca03aBOTHU
KaiiTa WOUIalll CaHOATHJla WCUTHUII ammapatiapu (mactepuszaTopiap, KyBypau
WCCUKJIMK  aJIMAIIMHUUIN  aflapatjapd, CcenapaTopjiap)Hd  IOBUII  y4YH
kymanmwnany,. CIP - ALKALINE  nmpoxoxamap KonauruHH, 3aMOypyFIapHH,
OKCWJI KOJAUKJIAPUHU, UMFWITAH CYT TOIIMHU KeTKazaau. Tapa - 25kr u 250kr.

TexHuk TaBcudu:

o Nurum 3purma konuentpamusicu: 0,5-1,0 %

o Peaknus BakTH: 5 - 20 MUHYT

« Temmneparypa: 50 - 85 °C

o KOHIeHTpPauussHu aHukjgam meroau: tutpiam 0,1 N cymedar xuciora
ownan henondTanenH HHANKATOPU UINITUPOKKIA, TUTpIian koddpdunuentu - 0,14.

¢ COBMECTHMOCTh MATEPHAJIOB: HEpXKaBEIOLlas CTallb, IJIACTUK, MOJIHAD-
THJICH, KEPAMUK IUINTAIaH JIEBOp KOOUFH, ITOTOJIOK, OCTOH 1032, OlHA.

o AJIOXHIA KYpcaTMaJiap: KOHTEHHEpJIap OpUTMHAI TUKUH €paamMuia
EMWJIaAd, COBYKXKOWZA CakjlaHaau, Ky€ll Hypu TYyIIMIOM MYMKUH dMac.
MaxcynoTHH KaWTUO KOHTeWHepra KyHuIl MyMKWMH »5Mac. Panrmm wmeramn
KYJUTAaHWITaH TU3uMIapaa (porganaHuin MyMKHH 3Mac.

o carjam temneparypacu: +5°C-man +30°C-raya.

o 2.CIP_ACID — xucnoranu Bocuta, 6apua CHUII cranuusuiapuaa oBUIIIa
KyJUIall y49yH, YyHKM KOMIIOHEHTJIapU KyNIMpManau: MUBO MUIIAPUIL, CYyTHUKANUTA
WIUTAINl, BUHO HWNUIA0 YHKAPHUII CaHOATH, O3MK-OBKAT MAaxCyloTiapw umuiad
YUKAPUITHUHT Oapua skaOxamapuna. KaTTHK-EMUIIKOK IpoxoKaiap, CyT TOIIH,
Oapua Hoopranuk uykmamap CHII roBum Bocutacu €paamMuja OCOHIMKYA
topwiangu. CIP ACID amtomuHuMi, 3aHTiiaMac mynar, IjacTMacca TaHKJapaa
Kymnanunanu. Tapa — 25 xr u 250 xr
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Texnuk TaBcuu:

o ojaTaaru 3purmMa konuenrpamusicu: 0,5-0,6%.

o Peaknus BakTu: 5 - 20 MUHyT

- Temneparypa (macr): 40 °C

e KOHIEHTpANUsiHM aHuKjIam Metoau. tTutpiaam NaOH denondranenn
WHUKATOPH UILITUPOKHUIA.

e MATEPUA/UIAPHUHT OMP-OMpPHUra MOCJMIH: 3aHIJIaMac IMyaaT, IUIACTHK,
MOJIMATUJICH, aJTFOMUHUMN, IIUIIIA.

e AJOXHMAA KypcaTMajap: KOHTEHHEpJap OpUIMHANI TUKUH €pAaamuaa
énuiany, COBYKXOWIAa cakjaHaad, Ky€ll HypH TYyIIHMIIA MYyMKHH 3Mac.
MaxcynoTHH KaWTUO KOHTeWHepra KyHuIl MyMKUH »5Mac. PaHrom wmeramn
KYJUITAaHWITaH TU3UMIapaa (porganaHuil MyMKHH 3Mac.

cakJam temmneparypacu; ot +5°C no +40°C

« 3. FARM EXTRA SX — WIIKOpWIA FOBHIII BOCHTAacH Ba Je3MH(EKTaHT,
YckyHa Ba  KyBypYTKazruwiapHu  depMep  XYKaldukiap/ia OBUII  Ba
Ne3uH(pEeKIUsIIa Y9yH Kysutanuiaaau. KaTTuk-Enuikok Apoxckanap, cyT TOIIH,
O0apua Hoopranuk uykmanmap CHUII roBum BocuTacu €Eppamuaa OCOHJIMKYA
ouiagu. CIP ACID amomuHuid, 3aHIiIamMac Iynar, IUlacTMacca TaHKIapJa
kyuraannamu. Tapa — 25 xr u 250 kr

e TEXHUK TaBCUU:

o HIIYM 3puT™Ma KoHuenTpamusicu: 0,4 - 1,0 %

o peakuus BakTu: 10 - 20 MmuHyT

« Temneparypa (coBykK): 60 °C (3purma 80 °C-rava HCUTHINIIA MyMKHH)

o KOHIIEHTPANMSIHA  AHUKJAM  ycyau. GeHonpTaleud  HWHIUKATOPHU
UIITUPOKHJIA XJIOPHUI KUCIOTACH OWJIaH TUTPJIALLL.

o MaTepua/uiapHu MOC KeJIHUIIU: 3aHTJaMac TMylar, IUIacTHK, Kadeb,
OCTOH, IIHUIIA.,

e YKA3aHMS KYpcaTMajap: KaHUCTpJap MaxCyC TUKUH OWJIaH OCpKUTHUIIAMIH,
COBYK, Ky€m EpyFu TyIIMaWIuraH >ouaa cakiaaHaau. MaxcynoT KaiTtapuO
KOHTEHHEpra KyWuiIMacuH. TemMup, 4YysH, paHINIM MeTawap, aJTOMUHUWHU
CUTEMaJla UIIJIATUIII MUYUKTH dMac.

o cakJjiam temneparypacu: ot +5°C no +30°C

« 4. FARM EXTRA SP EC - «kucnotanu Bocurta, 6apua CUII
CTaHIUsAIApUIa IOBHINAA KYJUIAll YYyH, YYHKH KOMITOHEHTJIapH KYITHpManiIu:
MTMBO MTUIITUPHII, CYTHUKAKWTA UIIUIAII, BHHO WIIA0 YUKAPHUIIT CAHOATH, O3UK-OBKAT
MaxCyJIOTJIapu HWIIad YMKApHWIMHUHT Oapdya jkaOxamapuna. KarTuk-Enuimkox
IpoXxcKamap, cyT Tomwm, Oapua Hoopranuk uykmanap CHUII roBum Bocutacu
épnamuna oconnukua topwiamu. CIP ACID amomunwmii, 3adriamac mymar,
tacTMacca TaHkiapaa Kyyutanunaau. Tapa — 25 kr u 250 kr

Texnuk TaBcu@u:

o Mimum arent xkonnenrpanusicu: 0,4 - 1,0 %

o Peakums BakTu: 10 - 20 munyT
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« TeMneparypa (coByK): 60 °C

o KOHIEHTPALMSIHU  AHUKJIAI  MeToaM: peHoNdTameuH  HUHIAUKATOPHU
umtupokuaa NaOH TuTparm.

o MaTepua/LUIapHUHT MOCJIMIM. 3aHIJaMac TEMHD, IUIACTHK, MMOJUITHUJIIEH,
ATIOMUHUHN, IINIIA, Ka]eb.

o ATOXHIA KYypcaTMajap:. KaHUCTPJAp MaxCyC THKUH OWIaH TepMETHK-
JJaHaJhd, COBYK, KY€l HYpH TYIIMaWJWTraH MXOWJAa CcakJaHaau. MaxcCylnoTHH
KaHHCTpara KaWThO KyWHII MyMKHH 3Mac. Temup Ba 4YydH KYJUIAHWITaH
TH3UMIIapaa GoiTanaHnul MyMKHH dMac.

o cakJiam Temneparypacu: +5°C ngan +40°C-raya.

Ha3zopar caBoJsiapu
1. CUII roBumI NpUHIMIIMAT KaHJal TU3UMIIap/Ia aMalira Ouupuiam?
2. CUII roBuI KypuiamMacHu Kaiic KUCMJIApHHU ¥3 Wuura onaaun?
3. CUII kypunmana Kaiicu 10BHIII BOcUTajdapuian Goigananunaim?
4. YcKyHalapHU IOBUII BOCUTAJIAPUHU TaCHU(IIAHT.

_ _ 3-amMaJjiuii MalFyJa0T
«YCUMJIUK MOUJIAPU NIIIJTIAB YUKAPHUII TEXHOJOTI'USACH»

«VCHMIIMK MOJIapy MILTA6 YMKAPUII TEXHOJIOTHSICH» (GaHHHUHT BasH(pacy
TEXHOJOTHK ‘KapaHJIapHU Ba VYIApHUHT Ha3apuid acOCIapWHH, YCHUMIUK
MOMTapUHN UITA0 YUKAPUIIT TEXHOJIOTHK PeKUMIIAPH, ITYHUHTIEK MaXCYJIOTHUHT
cudatuHu OOIIKAPHUIII acoclaph, XOM aimé YWKUHAW, OpajuK Ba Tauép
MaxCyJOTJIAPHUHT TaXJIMJI YCYJUTAPUHH YyKyp Ba Xap TOMOHJIaMa YPTaTHILIUD.

Vmly yeiaybmit kymmaEMa «YCHMIMK MOIUIapd HMILIa6  YHKApHII
TexHoJorusic» (aHu ngactypura MyBOQUK Ty3wiraH OYnnO, TomKeHT Kumeé-
TEXHOJIOTHUSI MHCTUTYTH MUKECH 1A HAIIPra MYJDKaJUTaHTaH.

KymmanmanuHr acocuii Makcaau TaiabalapHUHT JTA0OpaTOpHs HIIJIapHUra
MyCTakuji Tah€pnanummaa Ba Oaxapummaa €paam Oepumiaup. LlyHuHr yuyn
TaxJJWIHUHT OaéHM OujiaH Oup KaTopja Oup KaTopja mpecciam Ba Qoprpecc-
HKCTpaKIMs yCyJulapu OMJIaH MOM OJMIN Xamja, €plaMud MaTepuajiap XucooOwu,
MaxcCyJIoT OajaHCUTa TErUIUIA MabIyMOT/Iap OepuiiraH.

Bbynnan Tamkapu xom ami€ Ba Matepuasuiap BakT Oupiurura (coar, cyTka,
Hu) HucObatan xaM XucoOjaHaad. XoM aié Ba MaTepuasiap caphuHu XucooJiar
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CaHOATHUHT MabJIyMOTJIapHUra Ba Ha3zapuil xucoOjapra acociaHaau. Arap Oup xui
XOM aménan Oup Hevya XHJI MaxcysoT UIIad YuKapuiica, y Xojjaa XoM ameé capdu
xap Oup unuiad YuKapuiIraH MaxcyJjoTra HucOaTaH XucoOJIaHaIH.

Nmnab yukapuigara Kaitmac ucpodap xoMm amé Ba Ta€p MaxcyJIOTHU
YUKHUII opacuaaru Gapkaad XxucobaaHau.

XoMm amé, Marepuamiap, ucpoduaap cappunu xucobam HaTHXKaJIapu KyJian
oYUM y4yH *aaBanaa kentupuiaau. by xkaasan mopauii 6ananc ne6 aranaiu.

byF, cyB sHeprus Ba xoka3oyiapHH cap@u Ba XOM ali€¢ Ba MaTepHAIAPHUHT
capd OYVmanuran MUKIOpUra OOFIUK OYIaau.

«Y CHMITHK MOMJIApH MIIUIA0 YMKAPHIT TEXHOIOTUACH» (haHUIAH MITIH YKYB
JacTypura acoca 4 Ta aMalvii MaIIFyJa0T OeTUIIaHTaH.

Yenybuil kyutanma oxupuaa amabuétnap pyiixaru Oepuiran O0ynu0, Oy
anaOuérnap CUMHOB Ba HMMTHXOHJAapra Tai€piaHull Y4YyH Taynabanapra €paam
oepanau.

NAXTA YUTUTUIAH ®OPIIPECCIAHI-OKCTPAKIUAJTAIL
YCYJIUIA MOH OJIMIITHUHT MOJJINIA XUCOBH
bomnmanruy MabiaymoTiap

1. YwurutHuHr Moumuaura - M, = 19,6%;

2. Ywurutauar Hamimru - B, = 9,5%;

3. Tozamamraua 0ynran xoMamé TapkuOUAarn MUHEpal Ba OpraHUuK HQII0C
apanammanap - C, = 0,30%;

4. Tozanamrada 6yiaran xomameénaru mrynxa cakiamu — JIy = 40,5%

5. Tozamanran xomaménaru nrynaxa mukaopu — JI; = 43,2%

6. Toza ypynaru maru3 muxaopu L; = 56,8%;

7. Tozanaman onauH Myd ypyFaap Mukaopu — To= 2,25

8. Ywururmaru maru3 Hamimru B; = 8,5%;

9. TozananraH YWUTUTIArd MHHEpAJ Ba OPraHUK OPTaHUK HMIOCIHKIIAP
Mukaopu - C; = 0,28%;

10. Xom aménaru To3ayaimijiaH KeMUH KOJITaH Iyd YHTHTIIAp MUKIOPH [1—
0,3%

11. Yukuaau Ba UQIIOCTUKIIADHUAT HAMIINTH XOMAIIEHUKUTA TCHT, STbHU —

Bl = 9,5%,

12. SAnponuHT mrynxara Kymuian0 4ukub keraauran Mukaopu — L, = 0,80%;

13. Anponaru mynxa mukaopu — JI,= 16,0%);

14. Yuku6 xeraguran menyxa Hamiurud — B,= 10,0%;

15. YUuku6 xeraguran menyxa Mouauaura — M;= 1,4%

16. Illenyxara yTaguran udaocnukiap Mukaopu — C4 = 35,0%;

17. Ilyu ypyfnap monmiuru Ms = 2,4%;

18. ®opmpecc kynxapacu monmmura M, = 13,0%;

19. ®opnpecc kynxapacu Hamauru B, = 8,1%;

20. llIpotaunr moimumuru M3 = 1,4%);

21. lpotaunr Hamnuru Bs = 10,0%.
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X UCOBb

1. MuHepaii, opraHuk apajalMaiap Ba yd ypyJjap WHUHIUCH:
c o1 - 100[(C,+Ty)~(C,+T,) _100[(0,30 +2,25) - (0,28 +0,3)] _100[2,55-0,58] _100 1,97 _, go0.
202 100 — (C, +T,) 100 — (0,28 +0,3) 100 — 0,58 9,5

2. Munepan Ba opranuk upIoCauKiap:
c - 100{(C, —C,)+C,(C, +T,)] _100[(0,30-0,28) +0,28(1,98)] 100-[0,02+0,55] 100-057 _ 0579%
2 100 100 100 100 '

3. Ilyu ypy¥iap MUKAOpH:
T,=(C,+T,)-C, =198-057 =141%

4. Yakuiira TymaJaurad To3ajaHTraH ypyFiapJard meiayxa MUKJIOpH:
JI, = (1, -T,)=405-1,41 = 39,09%

5. lllenyxanaru udaoc YMKUHANIAP MUKIOPH:
_C,-C, 0,28-350 63

, = =22 ~0,098%
100 100 100

6. UykoTunuiapuu xucoora oJIMHMarania meayxa YnKuim:
100(J7, —JI,) +J1,(C, +T,) 100(39,09 -16,0) +16(1,98) 100 - 23,09 + 31,68  2340,68

\ = = 28,166%
100 — (J7, + L, + C,) 100 — (16 + 0,8 + 0,098) 100 —16,898 83,102

7. YpynapJaru meiryXaHuHI HaMJIATHU:
100-B,-L,-B, 100-95-56,8-85 9504828 467,2

B =
¢ J, 43,2 43,2 43,2

=10,81%

8. Hamuuk Ba MykoTHIILIap XUcOoOra OJMHTaHAa IIeJTyXa YUKUIIIN
100=8, _ 3166 100 ~1081 _ 5165 8919 _ 57 0106
100 - B, 100 10,0 90,0
9. Kymxkapa 4nKuIIm:
K 10000-100(M, + B, +JI; +T,+C,)+JI - (M, +B,)+T, - (M; +B,)+C, - B,
100— (M, + B,)
~10000-100-(19,6 +9,5+27,91+1,98) + 27,91- (1,4 +10,0) +1,41(2,4 +10,0) + 0,57-9,5 _
B 100- (13,0 +8,) a
100005899+ 318174 +17,484+ 5,415  4442,07
- 100-21,1 - 789
10. [IIpOTHUHT YUKUILIN:
1 - 10000-100(My + By +JIs +T, +C,)+JI;- (M, + B,)+T,(M; +B,)+C, - B, _
100 (M, + B;)
~10000-100- (19,6 + 9,5 +27,91+1,98) + 27,91(1,4 +10,0) + 1,41(2,4 +10,0) + 0,57-8,5
- 100 — (L4 +10,0) B
100005899+ 318174 +17,484+ 4,845 44415

= =50,13%
100-11,4 88,6

JIs =71,

=56,30%

11. Kynxapanaru KOJIJIUK MOW:
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_JK-M, 563-130

A = 7,319%
100 100
12. MOWHUHT UYKOTHIIHIIIN:
a) MpoT/a;
g7, = LMy 501314 400,
100 100
0) menyxana:
o Ts-My 279114 aoe
100 100
0) my4 ypyfiaapna;
- T Mg _141-24 000
100 100

13. JKamu iurnHaaM MO

P =M, — (11, + IT, + I1,) =19,6 — (0,702 + 0,39 + 0,04) = 18,468 %
9. ®opnpecc MOMH YUKHUILIN:

P, =M, — (M, + I, + IT,) =19,6 — (7,319 + 0,39 + 0,04) =11,851%

14. DKcTpakuus MOMMHUHT YUKUIIIN
P, =P, — P, =18,468 —11,851 = 6,617 %

15. HamiukHU HYKOTUITUIIN:

Ul-B,+JI,B,+T,B,+C,-B, 50,13-10,0+ 27,91-10,0+1,41-10,0+057-9,5 _

s =5 = 100 =95- 100
g5 5013+ 279,11(;)14,1+ 5415 _ 05 560-1512%
16. Moii 6amancu, %na:
No | Hommanumum benrucu Yukumu, %
1 | Ypyrmaru moi My 19,600
2 | ®opropecc Moitn P, 11,851
3 | DKcTpakmsi MOWH P 6,617
4 | MoWHUHT TYKOTHJIMIIN:
[Iporna I, 0,702
[lenyxana I, 0,390
ny4 ypyFiapaa I1; 0,040
17. MaxcynoT 6anaHcu:
Ne | Hommanuim benrucu Yukumu, %
1 | ®opmpecc moiin P, 11,851
2 | DKCTpakius MOWH P 6,617
3 | lpor 1 50,130
Kymxapa XK 56,300
4 | [llenyxa JI5 27,91
5 | MuHepan Ba opranuk uiocaukiap C, 0,570
6 ﬁyKOTHnaﬂHraH HAMJIUK Ils 1,512
7/ | Ilyu ypyrnapna T, 1,410
Kanmu: - 100

103



4 - AMAJIUM MAIIIFYJIOT:
EFJIAPHU I'HIPOTI'EHJIAILIL
Moaauii xucooaap

['upporeHmanHUHT MOIUN XUCOOM cajoMac WIIad YMKAPHUIN YUYH 3apyp
Oynran xom aménap sSbHU EF, BOJOPOJ Ba KAaTaTU3aTOPHUHT EFJIM CYCIICH3USICH
MUKJIOPJIAPUHU aHUKJIAIITa aCOCIaHTaH.

XucoboTHH maxTa EFMHU OOIKa XW/IIapu Y4yH XucoOJaHraHia KyHumaru
XuCco0O0TIap y3rapMaiiiu.

XoM amé Ba Marepuauiap capp MUKIOpH 1T TuUAporeHusanusara
Oepunaétran & MUKIOpU 1T ruaporeHusanusra OepuinaétraH €F MHUKIOpUTa
HUcOaTaH onub Oopuiiaau cyHrpa 1T ToBap cajomac y4yH XUcoOJiaHau.

Xuco0aa1 YU4yH JacTJIA0KH MabJIyMOTJIap
['uaporennamra 6epunaérran érHuHT Hoa conn. J;=110% J,
OimHran caazoMacHUHT fiox conu. J,=70% J»
Karanuzatop capd mebépu, 1=2 Kr/T
Capdnanaérran karanu3aTopHUHT Tapkuou, 20% sbpHuU, 80% aitnanma.
Kartanuzarop — MUC HUKEJIb, HUKEJTHUHT MUCTa HUCOatH 3:1, anTyBUHCH3.
[lex kyBBatu kyHura 100t o3uka camomacu €ku 6,25 1/coat

ook whE

Boaopona capdu
| TOHHaA yyYanWJITITMUEPUAHU TYMUHTHUPUII YYyH BOJOPOJHHMHI Ha3apui
cap( MUKIOpU Kyiuaaru gopmMyiia OuiaH aHUKIaHAIH.
B=10 (J; -J,)/126,9 = 10 (110-70)/126,9=3,15 kr/T
Omnuit mapoutaa 1T & yayH KypyK Bogopox capd mukmopu (am°) (Gocim
0,1MIIa Ba xapopar 10°C) kyiinmaru hopmysia GUIaH aHHKIAHAIH.
Vyx=10 (J; -J,)/(126,9-0,0898)= (J; -J,)/1,14= (110-70)/1,14=35,08 HM®/T
Oy epna: 126,9 — HOAHUHT MOJEKYJIAP OFUPIIUTU
0,0898 — opwmit mapouTaa BOJOPOIHUHT 3UUIUTH KI/HM®
P =103,3 Klla, T,=293 K raznaru cyB 0yru 6ocumu
P,=2,3 KIla Ba Bogopox Huc Ouit Hammuru ¢=0,85 6yiaranma Ham
BOJIOPOJHHUHT XaKMHU Kyiuaaru popmyia OuiaH aHUKJIaHAIH.
Vé{aM = Viypyx (PT)/ (P-P1 9)T,=35,08 (103300-293)/(103300-2300-0,85) -273=38,4
M°/T
Bonopon Ounan cuctemanu to3anamra capd Oynaran 5%Hu xucobra ojraH
X0JI71a BOJOPOJHN YMYMHUI cap( MUKIOpU KyHugarnya
Vgpugmii = Vi © 1,05=38,4-1,05=40,32 Mm%/t

Karanusarop capgu

Ernapru rufporeHiant 3aBojiapy TaKkpubacura acocaH KaraiausaTop capdu
20% siaru Ba 80% ailnanma katanuzaTopliapaaH (oiianaHuam.

Taxpubanapra acocan katanu3atop capd MebEpu A,=2KI/T HU (HUKeNIra
HucOaTaH)  Tamkuia — Kwiagu.  CapduaHaguraH — KaTaluM3aTOPHU — SXIIU
XapaKaTJIaHUIIY Ba J03a]all OCOH OYJIMIIN y4yH YHU UCCUK padUHALMsIIAHTaH EF
Owian cyrontupunagu. byHa HUKeNl KOHUEHTpalusicu yprada 2% HU TalIKuil
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stanu. KatanuzatopHuHr €rmaru cycrneHsusiciHUHT capd muxaopu: 100 xr/t ra

TeHr Oynanu. CapdiaaHaaural KaTaiu3aTopaaru F MUKIOpU
100-2=98kr/T

KaranusaTop YMKMHAMJIAPH BAa HYKOTHLLIIAD

Karanmuzatopnapau WykoTHUIIUIap KyWuaard Kacmiapaan wubopat: Taitép
MaxXCyJIOTAAru HUKEIHHU KOJAUK MUKIOPH, €F KUCIOTaJapUHUHT COBYHJIapH OUaH
oupranuknaa 5 mr/kr gas kyn smac; [1;=0,005 xr/T MexaHuk QUIbTpIap 03aCHHU
perenepanus Kwmiaa (tosanari, roBui) [1,=0,015 kr/T;

OunbTp MaTOHUHT capd Mukmopu — 0,15 M%/T AaH Ky GYIMACIUrd Kepak.
BHUWNX mabnymotriapura Kypa WIUIATHITaH (QUIBTP MaToJla HUKEIh MUKIOPH
80r/M265’/J1aI[H. @uibTp MaTOa HUKEND KaTaJu3aTOPHU WYKOTUI MUKIOPH

I1:=0,080-0,15=0,012 xr/T;

XycoOra oJuHMarad 0omKa HyKoTHIILIap

I1,=0,008 xr/T;

['maporenusanus )kapa€Hu1a KaTaTU3aTOPHUHT HYKOTHUIIIAP MUKIOPH

yyyami= 111 + I + I3 + 11,=0,005+0,015+0,080+0,008=0,04 xr/T
YukuHauiap MUKAOPU >Kapa€Hra OepuiiraH SHIM KaTajau3aTopllard HUKEIb
Maccacu OMJIaH WYKOTUIITaH HUKENIb Maccallapy ailupMacura TeHr.

n;i=1,0,20-I1,,~2-0,2-0,04=0,36 Kr/T
Oy epna: capdiaHagurad KaTaIu3aTOPJary SHTU KatanuzaTop Mukaopu — 20%

I'maposu3 HaTHKACKHAA HYKOTHILILIAP

[TaxTa érMHU TYUMHTUPHUO O3MKA CATIOMACH OJIMILJIA TUAPOJIU3ra yuyparaH €r
MUKJIOPH, y=3,2 KI/T ra TeHT 1e0 KaO0yn KujiaMu3

[TaxTa €ru rugpONM3KUIAa XOCHI OYNraH €F KUCIoTalap MUKIOPH TIUIEPH]L
MaccacuHHHT 95,5% HU TaIIKuII 3Taau.

h=y-95,5/100=3,2-95,5/100=3,06 xr/T
['maponusna EFHU WYKOTHUII MUKJIOPH

I1;=y - h=3,2-3,06=0,14 xr/T

AllJIaHMA BOAOPOAHHU TO3aJ1a1I CUCTEMACUAATY YUKHH/IM Ba HYKOTHLLIAP

['munepuaiapay TUAPOAN3UIA XOCHI OYJIraH SpKUH EF KUCIOTaJapHUHT
ypraua 20% MUKIOpH aBTOKJIABAAaH YWMKUO KeTa€TraH BOJOpOAra WJiammo,
BOJIOPOJT TO3aJIalll CUCTeMAacHra YyTHO KeTaIu:

h;=0,2 h=0,2-3,06=0,61 kr/T éku h,= hy-4,16=2,54 kr/coar
XOCWJ OynaraH €F KUCIOTAJIAPHUHT KOJITaH MUKJIOPU OJMHAETraH cajioMac
TapKuOuaa Spunau.

h,=h - h; x 3,06-0,61=2,45 xr/T

BHUMX wMabaymornapura OuHOaH aBTOKJIAaBAAaH YHKUO KeTaéTraH Im®
KYPYK BOJIOpOJT Y31 OuiiaH ypTada a=25T EFu MOIAIapHUA OJTMO KeTaau. Y MyMUi
qUKUO KeTa€TraH BOJOPOJ XaKMHU VopT=9OOM3/F ra TeHr 0ynuob, y3u OunaH omb
KETWJIAETTaH EFIM MOAAanap MUKIOPU
ys=a' Vo, =25:900=22500 r kelimHru xucobnapaa y,=22 Kr/coart ra TeHr 1e6 Kaoyin
KUJIaMU3.
Uy xymmanan h,=3,8 kr/c — €r Kucnoranap
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XK,=18,2 kr/c neitpan €r
['unporennanaguran 1T €ran oMb KeTUIAAUTaH EFJIM MOJANIap MUKJIOPH:
Yyi=22/4,16=5,2 Kkr/T
Tomum axparruu Ba aislanma BojopoJ uwukiaoHuaa 90% érnmm mopmanap
aXpaTUIaIn.
0,=Y,:0,9=22-0,9=19,8 kr/c =3,17 xr/T
by €r xu3ui canomac Aeiuinaan Ba TEXHUK MaKcal1a UILIaTUIaIu.
Cysnu ckpy06epra 5,2-3,17=2,03 kr/T €xu
V4=2,03-4,16=8,44 xr/coar érnu MoaIaIap yTaau.
CyBnu ckpy00Oepaa KoHeHcaTaaHTan rmu Mognanapauar 40% mukmopaa
& axpaTruura cyB Ouinad unku6 ketaam €ku 5,2-0,4=2,08 xr/T
Er Tyrruynuar ¢oitnamuy um koddduimentunn 50% ra Tedr Oyica, ypraua
0,=2,08:0,5=1,04 xr/T cudaTu nact Oyirad TEXHUK EF TYTUO KOJIUHA]IH.
Konran €rmum MyKoTHIUIapra 4YMKAO KeTaéTraH BOAOPOJA OWiIaH WYKOTHIILIAP
KUPAJIH.
YMymuit 0y oneparnusiga HyKoTUIIap MUKIOPH:
I1,=2,03-0,07=1,96 xr/T
Nimatunran katanu3aTop Ouinad €F HYKOTHIIL, Taxpubdanapra acoCiIaHuo:
I13 = 0,39 kr/T ra TeHr Oynasu.
CanomacHu (QuuibTprama & HUYKOTHIIAD MHUKAOPH (QUIBTp Mato
maccacuHUHT 50%HH Tamkmn staxd. Mato capdu — 0,15 M%/T
I1, = 0,15-:0,9-0,5=0,067 xr/T
6y epaa: 0,9 — GHIBTP MaTo MaccacH, Kr/m>
Boika xpcoOra oJiIMHMaraH €rJid HyKoTHUIILIap
Ils = 0,023 xr/T
['maporenmsanus )kapaéHaaru yMyMUn EFJIM MyKOTUIIIAP MUKIOPH:
IT,.5 =2,08+1,96+0,39+0,067+0,023=4,52 kr/T
I'mpporennam »xapa€Hugard yMyMun € MYKOTHLUIAD TOMYHU aXpaTruyia
vurmirad O, =3,17 Kr/T Ku3uWiI cajoMac Xamjaa €rHUFruyia MUFUIral TEXHUK €F
0,=0,07 xr/T Xcobura XoCcHJ1 OYIaIn.
YMymMui YMKUHAWIAP MUKIOPH:
0=0,+0,=3,17+1,04=4,21 xr/T
[TaxTa €ruman o3uUKa cajoMacu UILIad YUKAPUIIAATd YMyMHUN YUKWHIU Ba
MYKOTULIAP MUKIOPHU
N=0+ 11;5=4,21+4,52=8,73 kr/T
Canomac YHMKHIIN.
A,=1000+1-n=1000+2,99-8,73=994,26 kr/T
Oy epaa: 1 — OUpUKKaH BOJOPOJ Maccacu
(1=2,99 kr/T1)
|1 ToHHA O3WKa cajloMac MILIa0 YUKAPHUIIl yUyH MaxTa €Fu capd MUKIOpH
B=1000-1000/A,=1000-1000/994,26=1005,7 xr/T
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IIaxTa MOMMHU rUAPOreHJIaANl OAJIAHCH

Kypcarruunap Muknopu, Kr/T Kypcarruunap Muknopu, Kr/T
['uapo- Onuna- IM'uapo- Onuna-
reHJIaHa- éTran reHJiaHa- éTran
éTran €r cajomac érrad €ér | cajomac
bepunaérran ér 1000,0 1005,7 Canomac 994,26 1000
(moif)
[y xxymnanaH: YuknHIM Ba KauTMac
ABTOKJIaBTa 902,0 903,15 HyKoTHIILIAp 8,73 8,73
OepunaguraH Er
Karanmuzatopnaru ér 98 98 [y xymianan
YUKHAH]IH, 421 421
UyKoTunuiap 452 4,52
bupukkan Bogopoa 2,99 2,99
KAMU 1002,99 1004,14 KAMU 1002,99 | 1004,14
TOINIIUPUKJIAP

1. XucoOnam y4yH JacTiiabKu MabJIyMOTIIap

2. I'maporennamira 6epuiaérran éFHUHT Hoj coHM. J;=127% J,
3. OnuHrad caJoMacHUHT Woxg coHu. J,=70% J,

4. Karanuzatop capd menepu, 1=1,5 Kr/t

5. Capdnanaérran katanuzatopHuHr Tapkuou, 100%

6. KaranuzaTop —HUKEN, SATYBYNIIH.

7. llex xyBBatu kynura 50T 03UKa cajioMacu

S-aMaJInii MaIIFyJ10T
CIIUPTHUHI CU®PAT KYPCATKNYJIAPUHU AHUKJIAL

CaBajib CMHOBH - CyJb(aT KUCJI0TACH OMJIAH CUHAL

Nmpan makcan: Tanép MaxCyJIOT-CIIUPTHU
KYpCcaTKUYJIapUHU aHUKJIAIl

250 mu1 T KOHYCCHMOH KoJi0a, mpooupKaap,
CHMPTOBKA, CYB XaMMOMU

Cynbdar xuciaora K.T., KaJIuid MepMaHTaHaT

SpUTMACH

cudar

Kepaxmu ac6o6map:

Peaktusiap:

Toza pextudukaTiaHran cnupTHU CyibpaT KUCIOoTa (KOHIL.) (COTUIITHpMA
suwiurd  1,835) Owian apanamiTUpWiIraija, apajaiiMaHu KaWHaTtuO, CYHrpa
COBYTUJITAH/Ia, PAHTCU3JIMTMYa KOJIABEPA/IH.

Arap TapkuOuja OpraHvk apajanmmanapu 00p cupT cyibdar Kuciaoracura
KYLIWICca, XOCUJl OyiraH apajaliMaHUHT paHrd Ovp 03 (04 CapUKAaH KYIOK TYK
Km3wirada) Oysmagu. CoupTt TapkuOuga KymuMyaiap KaHdua Kym o Oyiica,
apasaiima IryH4a KyoK Oyiaam.

CHUpTHUHT  TO3aJUTMHM  AHUKJAIl  CHHOBJAPH
apajalllMaHUHT MUKJIOpPUHM Ba cHU(ATUHU aHMUKJIaMany,
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OOpIHUTUHU TACTUKJIAWIN XOJIOC, S’IbHU CIUPTHUHT W(DIOCTAHTAHINK JapakaCHHU
KypcaTaiu.

AHUMKIaI yCyJIM Kyiujaarnya: CMHHATYBUM ciupTHU 10 mur.HU 70 MILJIA OF3U
TOp KoJyibara KyHuiaaaud Ba 3yIMK Ownad 3-4 Oynakka Oynu6, 10 mu KoHIL.
cyabdar KuciaoTra KyWuiaau Ba KojibaHW dailkatuO Typunaau. Kuznupuin
JaBOMHUJAa KoJI0Aa OJIOB YCTHAA JOMMO aWIaHTUpUO Typuiaaau, YYHKH SIXIIU
apajaliiM  Ba Kojba Oup TeKUC KU3UTUIWIIM Jio3uM. byHna ananra
KM3OUPWIAETIaH CYIOKJIMKAAH OanaHa KyTapuiMaciauru Kepak. Kusgupwuin
MYJJaTH CYIOKJIMK lo3acura mydakiap YMKHIIN Ky3aTuiranjaad keiuH, ogataa 30-
40 cexkynn paBoMm dtaau. CyHrpa CYIOKJIMK TUHAMPWIAIA Ba COBUTaH
CYIOKJIMKHUHT PaHTU OK (POH epJaMua aHUKJIaHA/IH.

Arap apajaliIMaHUHT PaHTU COMPT paHTUra yxmad THUHHUK, paHrcu3 Oyica,
YH/Ia CHHOB HaTUKacu MxoOuii 1ed 0axosaHaau.

JIaHra CHHOBH — OKCH/IJIAHMII CHHOBH.

Kanuii mepmanranat sputMacu OWJIaH OKCHJUJIAHWILI CHUHOBUHHU YTKa3WII
CHUpTAA apajaiimMa OOpJIUTMHU OMIIMII UMKOHUHU Oepaau, Oy apajammanap OCOH
OKcHJaHaiu, OUpoK Oy yJIapHUHT MUKJIOPUHU aHUKJAIra epjaam Oepmaiiau.

OxkcuanmaHunl CHHOBH YTKa3WJIAaeTraHAda, COMpTIra Kyell HypJjapu TabCHP
KUJIMaciury kepak. Xaxmu 20 MILJM OpoOMpKa CHHAIYBUYM CIOHUPT OWIIaH
yalkanaay, YankaHAuHU TpoOupKa Muuaa KOJIUpuiaau, yanuuau ycrura 10 mi
cnupt KynuO, 10 nakukara cysra uyktupuiaau ( cyBHUHT xapopatu 20°C Ba cyB
xamMmMomura Kyhunras). [IpoOupka cyB XxamMMmomura KyHwirasjga, XamMMOM CYBU
poOUpKagard COUpTIaH IKOPUPOK OViumm mapt. 10 nakuka yrrad, npodupkara
0,2 mn 0,1 H Kanuii mepMaHraHaT 3pUTMACH KyWWIaaHW, CYHIpa apajialiMaHu
apanamTupuO, KaiTa cyB xaMMoMura Kyiminaau, xammom xapopatu — 20°C. bup
O371aH CYHT apajallMaHWHI KU3WI-IIYIITH PAHTM aCTa-CEKWH CApFHUI ITYLITH PaHra
avinanagu. Kanuit mepmaHraHaTt Kyuuil naituaad 6ouiad To TUIMOBUHM spUTMaza
CapvK paHr maiao OYyiryHda yTraH MyAjaar OepuiraH COUPTHUHT OKCHAJIAHUII
CUHOBUHUHT YTUII MyJAaTH XUCOOJIaHA U,

Kucjora MUKIOpHHE aHUKJIALI

Crupt TapkuOuja acocaH CHpKa KHCIOTa Ba OOIIKa yuyBYaH KHACIOTalIap Ba
OpraHuK Mojanap Oyiaau.

CnupTHUHT KUCJIOTAJIMTUHU XHCcoOJIamra CUpKa KHCJI0Tara
coymmTupuiaad. KucioTaauiukHu aHUKJIAIl TUTPJAHTAaH YIOBUM HATpUH
spUTMacu OWIaH TUTPJA0d, KUCIOTalap HEWTpajUlaHUIIUTa acocjaHraH. byHaa
uHaukaTop cudaruna dbenondranenn unatuiaaau. CupTaard 3pKUH X0JaTaaru
KapOOH KHCJIOTa KallHATHUII WYIM OWJIaH HYKOTHIIAIN.

AHMKJIAII HYJIH
500 mMa 1M KOHYC MIAKJIMJIArd KoJjioara (COKKa IIAKIWIard COBHUTYBUYU
Mociamacu 6op) numnerka O6minan 100 mi cuHamyBuM cnupT Kyhuiaaayd Ba 100 mi
CyB Kymwiagd, cyHrpa 15 pgakuka KkaWHaTwiagud Ba XOHAa XapopaTurada
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COBHUTUJIAAN, OYHUHT YUyH COBYTTHUHHUHT IOKOPU KUCMHHH HaTPOH OXaK COJIMHTaH
TpyOKa OunaH OepKUTHIIAIU, IIIYHIa CHUPTHUHT nuura xaBojgad CO, kupmaiiau.

Mynnan cyur coButrud onuHaau, 10 Tomuu ¢eHOAPTANCUH >pUTMACH
KyIiaad Ba mymTd padr maigo Oynrynda 0,05 B NaOH sputmacu Owitan
TUTpPJIAHA/IM, TUTPJAIIHUHT OXUpUJIAa apajamma 1-2 nakuka yaiikatusica xam, Oy
paHT UYKOJIMaMIN.

111 cyBcU3 COUPTHUHT (MT-7]a) CUpPKa KHUCIOoTara Xucooail OpKaiyd KUCIoTa
MUKJIOPUHHU aHUKJIa udoaacu

YV *3+10%100 3000*y
C C

by epna ¥ — 100 mu — cunanyBuu cniuptHHA TUTpiam yuyH ketrad 0,050 NaOH
DPUTMACH,

3 —1 mi 0,58 NaOH;

10 — 1 1 cnupTHH XKcoOIaT KOAPHUIIUESHTH;

100 — cyBcu3 criuptra xucobmuant k03P hUIUeHTY;

C — cuHanyBYM crupT Kyuu, %.

K =

Ha3sopar caBoJiiapu.

1. Jlanra cuHOBUM HUMaHU aHUKIAIu?

2. KuméBuii To3a cynbdar Kuciaoracu COUPTHUHT Kadcu  cudar
KYpCAaTKMYMHU aHUKJIaau?

3. Xank XyKaJaurd yuyyH Unuiad 4uKapuiiagurad CUpT TypJapuHu aluTud
bepunr?

4, Kanuii mnepmaHTraHaT paHTUHU WYKOTUIIMHU JaBOMUWINTA HHUMara
OOFIuK?

6- amaaunii MalIFyJIOT:
IHIAPOBJIAPHU OPTAHOJIENITUK CUHALI (AET'YCTALIUS)

Nmnan makcan. [ITapo6uu Tatnb kypubd cudaruam
AHUKJIAIIHA OMJTHIL

Kepaxkau ac6o6map: Jlerycranus 6okamiapu

PeakTuBinap: Typau xun mapo6iap

Herycranmusa acociaapu. Illapo6 TabMiIu 03UK-OBKAT OYnub, yHU
OpraHoJIeNTUK Oaxojamu KUMEBHM TEKIIMpPUIIAPD HATWXKACUIA OJMHTaH
MabIyMOTIapra axaMmHusITId KYyMIUMYaaup. DBH3HUHT ce3ru  ab3oJapuMu3
TOMOHUJIAaH aHUKJIAHAJAUTaH HO3UK WAPOK ATUII YPHUHU KUMEBUM Taxymi Ooca
onMaiau. MacanaH, xujjam HaTwKacuaa OWp JUTpAAard XaBo TapKuOUaaru
apanammaza 1,10 gan to 1,10 Mr muknopuaaru apoMaTuk MOJajgap CE3HIIaIH,
XyAOu UIyHAald aHaiau3 OujaH aHUKIAIl MyYMKUH OYIMaran Mojjajap TabM
OpraHjapu OpKaJIu ce3uiagu. bapua ce3unl oOpraHJapuHUHI AHUKJIAIINAIAH
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OJIMHTaH TabCCypOTIap ¥3 Mypakkabaurura kypa Takpopiad OyimMac aHamu3 Ba
CUHTE3 HaTUXKaJapuaup.

MaxcynoTiapHu CE3WIll OpraHjapu €pJaMHia TEKIIUPHIIL OPraHOJENTUK
aHanu3 Jevmnagu. Kuckaya sca acocaH TabMMHM aHUKJIALIra KapaTUITaH
Oynraunuru y4yyH jgerycramnusa Ae0 aramaau. [erycramus MOXUATH BUHOHU
Ce3rM ab30JapuMH3, acOCaH, Ma3aCMHU TaTUO KYpUII. XUJJall Ba KYpHII
OpKaJIM CHHAII OMJIaH Ce3UII (XUC ITHUI) J1aH nopart.

TADM. TabMmM ab30ilapy BUHOHM OPTaHOJIENITUK CHHALIAA acCOCHUU
axamMuaT KacO »Taau. TabMHM Cce3MII OpraHjapud acocaH THIJA Xap Xl
CypFU4jiap XONuAa Xoimamran Oynub, ymapra TabM Ce3UII WIAU3YAIapu
TyTamaau. TUIHUHT OpKa yuygaH Oup Kucmuga 9-11 raga OGokaJCUMOH
CypFu4iap Koiamuo, yjgapra audyuK MOJJANTapHU XKyAa SXIIH CE3yBUM Oyianau.
3amMOypyFCUMOH CypFuUWjiap TWIHUHT Oapya MailioHnga TapTUOCU3 XoJijaa
JKoimamrad OYnauO, TUIHU KHUPFOKJIapuja Ba Typuja Tyruianaaud. Wrncumon
CypFUWjiap 3ca TWIHHUHI Oapua MaiijoHuja OWp Tekucaa >kounamrad. Tabm
CE3UIITHUHT MYypaKKaOJUTrura KapamacjaaH, acoCaH, Ce3uIuiapra MHUpPUH, a49uK
KUCJIOTAMUK (HOPAOHJIMK) Xamja IIYp TabMJIApHU KUPUTUIN Kepak. byHnai
TabMJIapHU Oapobap ce3ulll TabM OWIMIITHUHT XWIMA-XWJUIUTUTA OJIMO KeJajH.
Komnoun sputmanap kynuH4ya tabMcus Oynanu. IIupuHINK TabMUHH XOCHII
KWIaauraH Mojjaanap: kapOoH cyBlap, TJMKOJJIap, KYH aTOMJIM CIHpTIap,
caxapuHJap Ba X0Kas3o.

AYYUKIUK TabMUHHM Oapya ajakoJoujjap, alpuM riroko3anap, 3¢upiap
HOOPraHUK TYy3Jap XOCWJI Kuiaau. HOopaoH TabMiu TUIIIAru cypruujiapra MOH
BOJIOPOJJIADHUHT TabCUPHU OCTHAA maiao Oynamn. Hyp TabMHM o1 noHU, Opom
VOHH, OILI Ty3W XOCWJI Kuiaau. THIHUHT y4d IIYp Ba WIMPHUHIUKHH, aTpodu
myp Ba HOPAOHJIUKHH, THJI aCOCHU a44YMK TabMHU XM ce3anu. LIlyHuHr yuyn
BUHOHHU JEryCTalMsl KWIMIIAA Ma3aCUHU CYpHIa€TraH HaMyHaHW THJI YUYHOAH
Oo1utad IKOPH TOMOH CEKMH acTa TabTUO KYPHUIIl Kepak Oyiaau.

A¥puM MOJJAJIapHUHT Ma3aCMHM aH4Ya BakKTraya OfH3/1a KOJIaAuTraH
(MacamaH, caxapuH) XWHUH Ba OONIKaJapHUHT TabCUPHU-OOIIKaTIapua-
nacTinaOku TabMAaH KEeCKWH (apK KWIAJAUTaH SHTH TabM MNaWg0 Oymuimmaa
(Macaman, mactinad avyuyMK TabMIWTUHM) OWJIAH XapakTepjaHaJuraH MapraHetl,
KeHUHYAIMK IMUPUH TabM) OCpPUIIM MyMKWH. BHHOHUHT TabMHWHH KYypuUIIaa
OFHU3Jla KOJIAAUTaH TabMra Kypa €T TabMiapHu (MOFOpP, BOAOPOJ CyJIbduaiu,
MYKaKJIM, CHYKOH XU/l Ba OOLIKAJIApHU) aHUKJIAIll MyMKHH Ba OCOH.

XUIJIALI. Xwuamam opranjapu OypyH OVUIUIMFM XUIJIM  MOJAaIap
3appavyajapuHUHT XaBo OuiaH Oupra Hadac onmHuIMIa uddy3usianaad ITyHUHT
xyucobura XuJHM KaOyn Kwiaad. XuUIM — MOJJaliap  3appavalapuHUHT
T y3uaIaHUIIN TETUTH Xap XUJl Ba y XUJUTA MOAJIATAPHUHT TaOUaTura OOFJIHK,.
Xy Moajaiap 3appadyaliapuHUHT  XKpaTu0 YHKUII DSHEPrusick OeBOocHTa
xapopatra OOFJIHK.

A¥ipuM Xy MoJdanap XaBOJaH KyAa 03 OyJIraHga XaM XUAW Ce3WsIajiu.
Macanan, arap s¢upHunr Tymianumm 1,10 Oynaranga xam Xuau ce3uiMaca,
KyMupuH Tymnanumu sca 1,10 mr/am  nma, BanunuH -5,10 wmr/am na,
nomodpopm xarro 2,720 mr/am na ceswnamau. Kywm xummap IOWM Kydcu3
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XUamapHu  O0ocu0® Ketamu. Xyiaml HEPBIAPUHUHT KYIIMMYa TabhCHPIIAHUIIH
XOJUIApUA KYUCH3 XUIAp YMYMaH CE3WIMaIn, Ky4In XUUiap 3¢ca Kydcu3aaHaau.
[Ilynnan Kailg 3TUII KEpaKKH, alpuM apoMaTHK MoOJanap TypJIaHWIIUTa Kypa
V3 XUl XyCYCUATHUHU T€3 Y3rapTUPAIHU.

Xun OwinaH apoMaTWK MOJJAJIAPHUHT TabWaTH Ypracujgard OOFIMKIUK
XaJuraya aHMKJIaHMaraH. XuJ Ce3ulll XyJaa TypJu-TyMaH, Mypakka0O Ba
KUIKUH KiaccupukanusiaHaad. XUIHU SXIIM aHUK NadKall y4yH Te3 Ba KHUCKa
Hadac OunaH Takpop XHJUIAll Kepak, YyHKH CEKMH Hadac oJiraHjaa, XaBO acoCaH
nacTku OypyH Hynu opkaau YTHO, HaTwkKaga XU Mojjaigap OypyHHHU
MIFJIAMIITUK TIapaa cupTura Judy3usIaHnIm KAAUHITAIITIA .

HamyHaHu 10Tranzia TabM CE3MII XUJ CE3UII OWJIaH KYIIUIUO, U1y 3aX0TH
OypyH OVuumMFura rOTUJIAQIUTaH XUJJIM 3appadajiapHd OyFJIaHUIIM HHUXOATIA
Kydyasd. XaMm Xuuia0d, XaMm IOTUHraHjaa naiao OynaguraH ce3uil HaMmyHaHU
YMYMUH MalMHJIMK JaBpacu Xakuaa oup ¢hukp roputHiira Epam oepau.

KYPHII. BuHonapHM OpraHOJENTHK XapaKTepialia YHHHT PaHTH Ba
TUHUKJIUK Japaxacu €T KYIIWIMalapHW, KOBYIIKOKJIWTA Ba  OOIIKa
aJOMaTJIApDUHU aHUWKJIAI, [IaMIIaH BUHOJIAPUJA 3Ca BIDKWLIA0 TypHUIIM Ba KYTIHK
XOCHJI OVJIUIIMHKA Oaxojiall MyXUM axamustra sra. Kypuin opkanu BHUHOJIAPHUHT
allpyuM KacCaUIMKJIApUHU, WUIATIAPUHY, KAMUYWIMKIAPUHM AHUKJIAl MYMKUH
oymamu.

BuHonapHu opraHOJENTHK CHHAIIA TabM OWIMII, XWIUIall Ba Ky3 OMIaH
KYpUIIaH TalllKapy, ITyHUHT/ICK, BUHOJAPHUHT OFU3ra TeKKaHWIa, YHUHT alpum
oenrunapu  (KaTTUKJIUTH, MAWWHINWTH, IWIMMIIUKIATA, CE3YBYAHJWTU Ba
OoIIKa) XaTTO BHUHO COJIMHTAH IIUIIAHWUHT OF3U OYWJraHJIaru TOBYIIIH,
KapOOHAT KuclioTa OUIaH TYMMHTUPUITAH BUHOAATH KapOOHAT KUCIOTa aKpanud
YUKUII JKapaCHUIary BIDKUJUTALI XaM aXaMusIra ora.

BuHosiapHuHT AEryCTauoOH XapaKTepPUCTHUKACH. Herycranus
JNEryCTaTOPHUHT CE3UILl ab30Japu €pJlaMuia aHUKJIAHTaH CE3UIIap acOC/IaHraH
Ba IIYHUHT YYyH TEKUIUPUIIHUHT CYOBEKTHB yCynu OYynub, OUTTa BHHO
HaMyHacura OWp HeuTa Majakalli JerycTaTopiiap xap Xuil (uKpialriapura oymo
kenmanu. Ce3umn ab30yiapu KyJa Ky€wId Ba JETyCTAIllMOH XOTUPACU SIXIU OYynraH
JIETyCTaTOp BUHOHU aH4Ya TYFpH 0axojaiau. AMMO, aHa 1Ty XOTHpPa Ba CE3UIILIap
eTapiii Japakajga PUBOXKJIAHUIIM, JETYCTAIlMOH MakTabu yTtunraH OVyica, ce3uIn
OpraHJIapUHU CUCTEMATUK PHUBOXJIAHTUPHUIL, JETyCTAllMOH CaBUSCHUHU Ba
JeryCTallMOH MaJlaKaCUHU OIMPUO OopuJica, sIXIIH JeTyCTaTop OV MyMKHH.

[y Owunan OOFNMMK XOJJla, BHUHOHM JIETYCTAIlMOH TacBUpJAILIA
KYJUIaHWJIQUTaH KypcaTKuuilapra, TepMUHIapra OOFJMK, yJIapHM TYFpHU TaHIao,
yHU(pUKaMsIaI XaM/aa 0axoiaml CUCTEMacH MyXUM axaMUsTIa dra.

bynnait xonga jgerycratrop MyTaxaccuciiapu —Taiépiam  Baszudacu
oconnamasau. Jlerycratop y €ku Oy Kareropusijard BUHOJIApHM Oaxojariia
BUHOKOp TWJIMAA «Haea» (PHT abyio OaxojlaHAJWTaH, OJMA HAaB) XUCOOIAHAIUTAH
BUHOHM Ky3 OJWra KeITUpuind IapT. byHmaH Tamikapu, Jerycranusia
CHHAJIAIMTaH BUHOHU TYrpW Oaxojiaml y4yH MYJDKaJUTAaHTaH BUHOJAPHHU OJIHII
Kepak. byHUHT ycTura gerycraTop BHHOYMJIMKAA OyrnaplaH Tamkapu y €ku Oy
KaTeropusi y9yH BUHO «uaea» (01l HaB) ne0 aTanraH OYJMIM Kepak.
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BuHO perycranusgaH yTUINM JaBOMUJA YHUHI TallKy KYPUHHWIIH, XUAW Ba
TabMU OPTAHOJIENITUK TEKIIUPUINO, Oyliap acocuia BHHOHU YMyMUH ¥3ap0 MOCIIUTH
Ba YHUHT TUITa MyBOQUKJIUTH XaKuIa (PUKp FOPUTHIIAIM.

Tamku kKypuHUIIM. BUHOHWHT TalllK¥ KYPUHHUILWIATA TUHUKJIUK 1Apa’KacH,
YYKMaJTapUHUHT 00p UYKJIUTH Ba XYCYCHATH, OVEK TYKJIUTH Ba HUXOST BHIKUJLIAIIT
Ba KYNIMPUII XOCCATAPUHU aHUKJIAIIA/IH.

Tunukauru. TYrpu Taii€pranraH BUHO OWUTYp THHHUK OYIMIIN Kepax.
Bunonwn 03 0yicana, JIOWKAIUTH YHUHT Xald Tal€p SMacIUTUaH gapak Oepaau.
JlolikaHuHT XycycusiTura kapad (MabiayMm TaxkpuOara sra JAerycTaTop) YHUHT Keauo
YUKUIIA XaKuaa (QUKp IOpUTHUIIN MyMKHH. MacanaH, €m BUHOJapra xoc OynraH
OKCWJI JIOMKJIAHWILIVHY I[IWIIAa WAMIIAA y30K BAaKT CaKJIaHTaH 3CKW BUHOJIAPAATH
YUKUHAWIAPHU, BHHO TOUIMHUHI YYKHUIIM OuWjaH OOFIMK JIOMKaJaHUIUIAPHU
MacajaH, OakTepusuiap TabCUpUJA XOCHJ OyiraH JOWKaIMKIApHU Oup-OMpuaaH
a)KpaTuLI OCOH.

BUHOHMHT TUHUKIWTMHUA HYp OKHMHUJA EpPYyF XOHaJa aHUKJIAIl Kepak
(kyH Epyraurua, 3JeKTp JaMracu €kd 1mam Epyriauruaa). TUHUKIMK JapaKaCUHU
Tabpuduiall yayH KyWugard TepMHUHIapAaH doinanananayd; OWUTyp THHUKIIUK,
SITUPOK THHUKJIMK €KH dKUJIBAJIM TUHUKJINK, )KYy/1a THHUK, €Tapiiy Japaka/la TUHUK,
OUp 03 TUHHK, KYKUMTHUD, XUPa, JJOMMKACUMOH, JIOMHKA, *Ky/1a JIOMHUKA.

[[Iumanarn BUHOHU €TapiM Japa)kaJa TUHUK SMACIUTU XaMMa BakKT
VHUHT cudarcu3 HKaHIUTHUIAH Japak OepaBepMaiiid, OUPOK HCTEHMOTUUIIAP
TEXHOJIOTJIapJlaH JKyJa THUHUK, OWUIyp THHUK OViraH MaxcyJaoT WHILIao
YUKapULUIAPUHU Tajad Taau.

Yykmanap. CunHanaétraH BHHO HaMyHacuJa 4YykKmaiap  Oopiuru
aHMKJIAHTaHJa, yJapHUHT TaOuWaTMHM Oenruiaml Kepak, OyHM TaxpuOanu
JErycTaTop, YyKMaHUHT TalllKh KYpUHUIIUTa Kapad TyFrpu ailtub 6epanu. bynna
MKKUJIAHUII KYpCAaTWJITaHJAAa MHUKPOCKONAA Kypuiaau. UyKMalapHUHI TallKu
KYPUHUIIN TabpU(IaHUIIM YUYyH KyWHJard TEPMUHIAD KYJUIAHWIAIU: €HIW,
OFUP,KPUCTALINK, aMopd, YaHTCMMOH, Tara-mara, IIAJIMMIINK, TBOPOTCUMOH,
Yy3UITyBUYaH.

Pauru. flaru taii€pnaHrad CTOJIOBUK OK BHHOJIAPHUHI PAHTU CAPFUII EKU
AIIWIPOK, CaKJIaHTaHJa, €TWITaHaa, OKCHJIAHUII HaTHXKacula Ba MOJJaliap
OOYKaJIADHUHT TaxXTaCHJIaH BHHOTA YTHUINM HATW)KACHAA PAHTH aHYa KYIOK Ba TYK
6ym6 Gopajau, SCKM OK BMHOJApAA PaHTU YUPOIIM THIIacMMOH Oynamu. Em
KH3WJ BUHOJAP KYIOK IMYILITH PaHrjaa, KynuH4ya ryHaduia Tyciu 0yimo, cakiail Ba
STWIMII HAaTHXKAcUaa aHOp €KW TYK KU3WI paHT OYIu0 Ba €KyT paHTUHU y €KU Oy
TYKIUruAa 0ynub xapakrepiaaHalau; 3CKU (Kapu) KU3WUJ BUHOJAP XKUTAp PaHT EKU
nué3 MycTiork panruaa 6ynaau. IlymTu € BUHOMAp cakjall HaTvKacuaa 0aaaH
paHruza Ba o4 capuk panrra kupaau. [llupun ok BUHOIAp Xap XWil KyNMHYA YOUHU
XWIMa-XWIJard KylOKJIUKIAard paHTHYA 3CIaTaju.

Cunana€étraH BUHOHM HaMyHAaCHMHUHT PAaHT TypH, YHUHT y €KH OOIIKa THII
BUHOTA TAUTYKIWIM XAKUAA, Tau€piall TEXHOJOTHACH XyCYCHATIApY Ba CaKJalll
HIapOUTIIApH, TAPKUOM Ba XOoccanapu (MacanaH, SKCTPaKTUBIUTH, KUCIOTAIUIUTH,
ETUIITaHJIUTY XaKuJard) aipuM XoJaraa 3ca BUHOHMHI AXIIM €KUM KacaJUIUId
xakuaa GUKp IOPUTHII YIyH Me300H OYIMO XU3MaT KUJIAIH.
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BuHOMapHUHT paHr XyCyCHSITH, YHHUHT TYKIMTH HUQOAaIaHraH uobopaiap
XWIMa-Xua Oynaub, y BHUHOHMHT HadakaT paHTMHA XWIMa XWUINTH, OallKu
JETYCTaTOPHUHT Y3Ura XOC KYPHII XyCYCUSTIIapu OWJIaH XaM TYIIYHTUPHUIIA]IH.
CuHanaétraH BUHOJIAPHUHT Xap Oup jerycrarop OepaauraH JerycTalioH
XapaKTepUCTUKACUHU TaKKOCHall y4yH HQoJallapHd Xamja paHruHu udoaanamn
CUCTEMACHUHHU, DAHIJIAPHM Ba YHUHI TYCIIAPUHM aHUKJIAITA JIEryCTaTopra KEHT
UMKOHUSAT 6epu0, yHUPHUKAITHSIAIITHPHII Kepak.

BuHO paHrMHM JAETyCTallMOH XapaKTepPUCTHKACH JHI aBBaJl YMyM KaOyin
KWIMHTaH TEepMUHJIAp OWIaH aHUKIaHAJAWUTaH acoCUW paHTruHH HdoJaIal
Kepak. ACOCHI paHTJIAPHUHT TyCJIapH O Kymmmua €Ki 0ab3aH KyIIaJIoK Cy3ap
OuiaH KypcaTuiiagu: «CapHk, OK CapuK, TYK capuk» kabu udomanap cuHamaéTrad
HaMyHaHUHI acoCHil paHruHu Ownaupanu. KeluHYanMk, acocwidi —paHr
WHTEHCUBJIMTY, MAacCajlaH, «TYK KHU3WD», «AHOP paHI», «04 CapuK» paHr KalOu
paHryap Kaua 3TWiaau. 3apyp XoJuiap/a KyluuMya paHr KaiJ STHIaau, MacajiaH, 04
CapuK, TYCIH TYK KHU3WI paHr, Kope TYCIM KU3WI paHr, XKUrap paHr. BUHOHUHT
paHruHu OyHAall TacBUpJalll YHM OepwiraH JAEryCTalliOH KOFo3ra Kypa OCOH
aHuKJamra épaam oepasu.

Buxniuiamn Ba kynupuin. bokaira MUKIOpHUIAH Ky KapOOHAT aHTHAPUIN
OyiraH BUHO KyWWJITaH[1a, Ta3 opaial YMKUIIK Ba KYTIMK XOCHI OYJIUIIN Ky3aTHIIa IH.
Xo3upry BakTraya BIDKWUIAII Ba Kynupuil cudaTd acocaH OpraHOJENTHK
O0axonlaHa/[M, Tapud BWKWUIAII Ba KYNUPHILI XOCCAJAPUHU AaHUKJIAII YCyJUlapu
UnUiad YMKWITaH Ba IIaMIIaH 3aBOJM JiabopaTopusulapuia KYJUTAaHWIMOKIA.
Bwxwinamr Ba KYNUMK  BIKWUIAHAWTAH BUHOJIAPHUHT  CU(ATUHU MYXUM
KYpCaTKW4Yu Ba IIYHUHT y4yH OyHJall BUHOJIAPHU JETyCTalWs KWIMILAA YIIApHU
Oaxomam Kepak. BuwKuialiHu opraHojiientuk Oaxojalija ra3 axpaaud YUKHUII
JABOMUIJIMTH, YHUHT TE3JIMIH, 0ab3aH 3ca aXpaimO 4YMKa€TraH mydakyaJlapHUHD
KaTTa-KUYMKJIMNTKH ~ Kalja  JTwiaad, OyHaa, MacajlaH, Kyduaara —udomamap
KYJUTAaHWIAI: «BIDKWJUIAIT y30K MYUIATINY», «BIDKWLIAII OUp 03 MYyIIaTiny,
«UHAPOWIIV BYOKUILIALID).

Kymupuin xoccanapu, neranga KyMUKHHUHT OapKapOPIIUTU, YHUHT TY3WUJIHIIN
Ba SIHTWJIAHMINM, O0ab3aH dCa paHTU XaMm Kaija sTwiaau. Kynupunmam xapakrepiari
YUyH: «0apKapop», «UuJaMIId SMacy, «Maiaa JUCTIEPCIINy, «Maiaa 3ud TUCTICPCIT»,
«myp™» udomanapu umatwianau. ['a3 axpannd YUKUIIN Ba KYMHUK XOCHII
OYJIUIIKM TUHY BUHOJAP/A, IIAKap KOJAUKIAPH O KFUraHa €K IIUPUH BUHOJIApIa
aQuUUTUII TANTHIA Ky3aTUIl MyMKHH. bab3aH KapOOHAT KUCIIOTA aXpand YMKHUILIN
BUHOHUHI Kaca/UlaHUII OwiaH OOFIMK OYnumm MyMKuUH. byHaai xoiuiapaa
JIeryCTalusl BaKTUJa Ky3aTWIraH ra3 axpaiud YMKHUIIMA TEXHOJOTHK >KapaEHHUHT
Oy3WITaHJIMTMHU aHUKJIAIITa UMKOH Oepajiy.

Xuaaam. Xyaiam BUHOHUHT XYIOyil XUIMHU, BUHOHUHT €T JaBOMUA
XOCWJI OYyNraH Xujjiap TyJIJacTacUIup Ba BUHO yYyH IT XUUTADHU aHUKJIAII
UMKOHUSTUHU Oepanu. BuHOHMHr Xuam OunaH Xuajgap TyJiJacTaCUHUHT
dapkuHu maikam KuiiuH Oynanu. BuHOKOpIMKIa XUAIapHU MaKaliaa UKKA XU
TylIyH4a Oop:

ApomaT jeraHma, BUHOTA y3yMJaH VYTraH MOJJaiap Ba OWKFHII
)KapaéHua XoCuI OYIrad Xuajaap TYIUIAMAHU TYLIYHHII KEPAK.
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BYKET neranna (rynmacta) BAHOHH €THIIMII TABOMHEJIA XOCHIT OYJraH Xusiap
T'YJIaCTACUHU TYIIYHUII Kepak. BunoHuHTr xymOyil xuaura HucOatan 0ekapop Ba
CaKJIaHTaHJla OKCHUJIJIAaHUII-KAUTapWIMII pPEaKIUsICh XHcoOUra KydcussiaHuO,
HYKOMMO KETUIM MyMKHHJIUTH YPHUTA €THUJIHII TYJIAacTacH manao 0ynamu.

BuHoHMHT XymOy¥ Xuau Ba TyJjgacTa XUJIMHU TAacBHUpJANl YU4yH Xap
Xuj ubopamapra Kyd Ayd KeiauHanau. Jlactna® KyHHIaru «HO3HMKY», «KYIOJI»,
KYUFYH», «KYyWIN», «YTKUAP», «KyJIaHCa», «OIIUi» uOopanapuHu Kyiiad, apomar
¢kl OYKEeTHHHT YMYMUN TY3WJIUIIMHU Oaxonam kepak. KeWnHUanmuk BHHOHHHT
XUOU, XYCYCHSATH, MacajaH apoMaT YYyH: «ME€Ba XUUIN», «TYyJ XUUIN», «acall
XUIJINY, «HABJIM XU KAl dTUIaIu.

Huxosrt, Gomka Xy MOJIaTapHUHT, MacalaH, TyJuiap (aTup ryi, Ounadima)
xap xwi yTiap, MeBajiap (0JiMa, HOK Ba X.K.) CMOpPOJMHA, KyIylHail Ba KUMEBHIA
OupukManap (ajmpaerun, 3¢up, aMHUTUAJUH KyMapWH)JapHUHT XHUIW OujiaH
TakKociad, XWAHUHT TadCWIOTH Kalj dSTwiaau. JleryCTaTOpHUHT —aHUKJIAIl
XYCYCUSITU Te€3 Cycasau, Ba Kydcu3 Xumjuap Owinan Oocuiaau, 11y cababmm,
JErycTalusl XUAW Ky4dCu3 BHUHOJapjaaH Oomuiad, Xuau Kywid BUHOJAp OwWiaH
TYTaTHII Kepak.

Kacan BuHOMap TeKmmMpwirasja, HOpMaJ BHHOJIApra Xoc OyiMaran &t
XMUTApHU aHUKJall OCOH. MacajlaH, BUHOHHHT KacaJUIMKJIapu (cupka, CyT,
NPOMUOH OMKFUIILIAPY)HU XUIUAAH, Kacaia OonutaHaéTranuaaéK maikan MyMKHH.
Bunogaru €r xumnap yHra Xuaiau €t Moanaiap (MOFOp, KEpOCUH, TYTYH, BOJOPO
CyIb(UIN)HUHT TYWUIIMAAH XaM naigo Oynumum  MyMkuH. [lerycratop
TOMOHUJAH OeNrujiaHral €r Xuajap Kaija STWIaAu Ba BUHOHMHI JIETYCTAallMOH
XapaKkTepUCTUKACUTA KYITUMYaINP.

Tabm. BunonapHu JerycraivoH TacBHpIallga TAbMUA MyXUM axaMHsITra Jra.
BUHOHMHT TabmHra Kapad YHUHT «YWFYHJIMK» AApakacCMHU KyWUAard TEpMHHIIap
Ounan udoia KWINII MyMKUH: «KYHFYH», «ETaplid Japaxana yUFyH», «yUFyHIUTH
€Tapiau Japa)kaaa dMac», «KyWFyH 3Macy. «YUFyHIIN» KaTeropusulapyuaard BUHOJIAP
TapKUOUIaru Mo IaIapHu Oup-Orpura MOoC Ba HUCOATIIMTU OWJIaH XapaKTEePIIUTHIIUD
Ba yJapHU Tatu0 Kypranma OWTTacH XaMm ajoxXuJa TabM XHUCIAPUHU Mal0
KuiMaiinu. BuHomapHUHT TabMUHM OaxoJaiifa Ba aHUKJIAIIA YHUHT CIIAPTIIUTH,
IIMPUHITUTH, HOPJIOHJIUTY Ba TaXUPJIUTU AHUKJIAHATH.

YUFyH Ty3WJIraH BUHOJApAA CIUPTIMIMK aXpaTUIMalau Ba KynHuHYA
HKCTPAKTUBIMK (IIakap)ra sAmMpuHuO Typaau. CHUPTIWIMKHMA TacBHpIALIAa:
«EHTUI», «KYUCH3», «KaM CIHPTIN», <SIPUM CHUPTIAN» €EKU «OFUpP» (COUPTU
IOKOPH ), «KYUCH3» CIIUPT MUKIOPHU FOKOpHU OYiaran ubopanap KyJuiaHuiaaau. Buxo
TabMHUIA CHUPTHUHT QXKpaniuO TYpUIIM, BUHOHUHT YWUFYHCU3JIMTUIAH AajojiaT
Oepasu Ba 6axo OenruiaHaIu.

[[upunnuk Kyhdugara uodopanap: «HOpAOH» (IIakapu OYiIMaraH), «HUM
HOPAOH» (YpTaya LIakap MUKIOPHUAATW), «IIUPHUH» (IIaKap MUKAOPU KYNPOK) Ba
muk€p (IaKkap MHUKIOpPHU JKyda IOKOpH) cy3mapu OunaH TabpudiaHaau. bab3u
KaTeropusjiapiard BUHOJAp, MacajlaH, IIaMIaH  [IapoOjiapy Y4yH Maxcyc
MIMPUHIIMK IIKaJacu KyinaHwiagu. BuHonu TaTMO KypuIla YHUHT TabMHTa
KUCJOTAJMJINTH KY4JU Japaxaja Tabcup Kuiaau. Kucnoracu erapiu OyimMaran
BUHO YUFYHJIWTM KOHUKapcu3 Oynmanu Ba OyHAall BHUHOJAp «4Uy4dyyK» BHUHOJAp

114



neimnanu. FOKopy KUCIOTAIMK Ba IIYHUHTIEK BUHOHUHT MUKIOpPUIArd Mojjajiap
OwaH yiryH OyJIMaraH xoJjija BUHO «HOPJOH» (KECKUH HOPJAOH) 1e0 aTamaau. XoMm
y3yMmJap/iaH Tai€pilaHraH BUHOJAP <GIIIMJI KUCIOTAIUK» JIeWHIIad Ba HOPJOH
TabMiIM Oynaau. BuHojga ydyBuaH kuciota Kym Oyrca, BUHO «KyWwId KHUCIIOTara
aray 6ynaau. KapOoHaT KUCIIOTa «CaHYHMK KUCIOTAI» J1e0 aTalaju.

Bunona omnuwioBun wmopmanap Kym Oyica, «TaXUpPpPOK», «Taxupy,
«KUMH3AK», «EKUMIIA KUMH3aK», «EKUMCH3 Taxup» Ba «KYIoi» wubopaiap
KYJUTAHWIAIH.

BUHO «OKCTPaBKTHBIUIW» BHHOJAArW SKCTPAKT MUKIOpH cabab Oymaau Ba
«IIYK», «CYIOK», «KaM SKCTPAKTUBJIMK (BUHOJATU SKCTPAKTUB MOJJaliap Kamaiica),
«MaluH», «IOMIIOK BHHOJAp, TJIMIIEPUH Ba Kamenuiap OwimaH 0ol Ba «TYIUKY,
AKCTPAKTUB (BHUHO TapKUOMIa SKCTPAKTHB MoOjAaiap Kym Oynranga) udopanap
unuiatTuiaagu. BuHOHM feryctanms KWIMOIAA Kalg STWIraH ajoMatriapiaH
TaIIKapy siHa OOIIKa TabMJIAPHU, MacajlaH, aU4UKJIMHI KYPCATHIII KEPaK.

HuxosiT, BUHOHMHI TabMmMHra Kapad YHUHT KaMYWIWMTH, UIyYHUHTCK,
KAaCaJUIMTH TAaCAWKJIAHWIIA MYMKUH. BHHONTApHUHI OpraHOJIENTUK AaHAJIM3HA
aHUKJIAHTaH TalllKu KYPUHUIIM YHUHT XUJAM Ba Ma3ach, BUHOHMHI YMYyMHUU
TY3WJIUIINHU YUFYHJIUTUHM Oaxomnamra ¢Epgam Oepaau. Sxmm  TaiépiaHraH
BUHOHUHT PaHTW; XU T'YJI/IacTacu Ba Ma3acu Moc Oynaau Ba OyHaal BUHO IOKOPH
O0axonaHaau. BUHOHMHT yMyMuil TabCcCypOoTHHM udOIAiall YYyH: «HO3UKY,
IXIIW TY3WITaH», «YUFyH», «0etapady, «OIHil», «COIAa», KIYK», «CYIFUHY,
«FYp», «IHIITaH», «Kapu», «yUFyH OViamaran» ubopanap KYJUIaHWUJIAQIH.
Herycranmsina kacajq BHUHOJIAD AaHUKJIAHCA, YHUHT HOMHM Ba KaCaUTUKHUHT
PHUBOKJIAHMILI 1ApaKach KypCaTHIIaIN.

bamnum 0axonam. Bunonapuu opranosnentuk Oaxosnam 10 6amm cucrema
Owran OaxosiaHagu. BuHomaru acocuii Oemta 3J€MEHT: TUHHUKJIUTU, PAHTH,
ryJl/1acTacy, TAabMU Ba YMYMUN TY3WIMIIN OaxojiaHaIu /€KUM TUMHra MyBO(DUKIIUTH,
[IaMIIaH BUHOJAPM YYyH 3ca YWHOKM Ba Kynupwuin xoccanapw/. Kain stuiran
AIIEMEHTIAPHUHAT Xap KalCcucH KyHuaarnda 0axoiaHaam.

Tunukaurn. To3a, spakiaran Bunosnap yuyH 0,5 Oami, spakiarad, amMmMmo
TO3a BUHOJIAPHUHT TUHUKIMTU yuyH 0,3 Oamn Ounan OaxosaHaau. DHr mact 06axo
BUHOHUHT Xap XWJ Japaxasia JOMKATaHTaHIMTUHU OWITTUPAIH.

Panru. Tunu (HaBu) Ba panru Moc BuHOMap yuyH 0,5 Oami, sHama HOpMal
paHrM (aMMO YeTra YMKHIL OnitaH) mapoonap yuyH 0,3 6ai KypcaTuiaim.

Xuanap ryagacracu. Hosuk, xyna XymrabM, TUNH EmMra MyBO(DHK
ryiaaacta BuHosap yuyH 3,0 Oamn, €r xuaiapu OyiMaraH, XaM PHBOXJIAHMara,
oJUTUH TyJaacTa yuyH 1,8 6amn Kyiuaam.

Tabm. XymrabM, TN Ba €mm MyBoQUK BUHOMAp yuyH 5,0 Oamn, omauit
TabMJIA, TUTIUTA, KaM TYFPU KelaJurad, aMMo €T Mazacu OynMarad BuHousapra 3,0
Oayt OepuaIu.

YMymuid Ty3WIuMIM (TUOUKIMTW). SIXIIM, TapMOHMK TY3WJITaH Ba THIINATA
Oytynmnaii Mmoc BuHOMap yuyH 1,0 6amn. [llamnan BHHOMApYW SXIIK KUMHUPJIANINATaH,
KYNUpaJurad BUHOMAp y4uyH. Tumnu Kydcu3 udoaajianrad Ba OfIUi Ty3WJITaH /aMMO
KaMYIJIMKCH3/ BUHO YUYYH, IIAaMMaH BUHOCHU YUYYH 3Ca SXINHW BIOKUJIJIAWIUTaH,

115



aMMO KapOOHAT aHTUAPUAPUHHU TYdaKyakiapu JOHAYATJAPUHUHT WHUPUKIIUTH,
KYpUHHIIN OeKapop Oynranmuru yayH 0,6 6amn 6epunaiy.

bammap UWurMHAWCHM CUHANAETraH BHUHO HAMYHACHUHUHI  YMYMHU
JerycTalMoH OaluHu KypcaTaau. Xed KaHJal KaMYMJIMKCU3, JeryCTaTOPHUHT
uaeanura )apod Oepamuran BuHora 10 Gamn 6epuin mymkuH. FOxopu cudatim
y30K TypraH BWHOJIap 9 Oamn arpoduna OaxonaHamu. SAxmm cudatim y30K
Typran €ku rokopu cudariu €m BUHOMAp § O6ayu atpoduaa 6axonaHaau. 7 Oaml
arpodumarn 6axo y30K TypraH €EKku €1l BHHOJAPHUHT SXIIH cU(ATH YUyH
Oepwinaau. Y30K TypraH, aMMO KaMUYMJIMKJIApu OYyJiMaraH, OIyHUHTIEK TapKuO
cuati KoHMKapiu € BUHONMAp 6 Oamn 0axo omaau. DHr macTt 6axo /6 OamigaH
nacTy/ BUHOHUHT TACT HABJIUTMHU €K KaCaJUTUTHHU KypcaTaiu.

Ouuk pgerycranusuiapAa JAerycTalsl KUIWHAETTaH BUHO HAaMYHACHHHUHT
KeMMO YMKUIIA Ba TaxXJIWJd MablIyMOTJIApU MabiIyM Oyica, JerycTaTOpHHHL
Oepamuran Oaxonapu MyKappapaup. byHIa opraHollenTuk TaxJuji, YHU
YTKa3UIl MapouTapu Ba TEXHUKACUHUHT TYFPUIIMTUHH KAl STUII KEPaK.

Jerycranusi yTKasuil TEeXHUKACH

BuHOnapHM OpraHoiienTuK TaxJIMIM Maxcyc XoHajiap/a (JeTyCTaluoH XOHa/1a)
EpyF Ba xap XWwi Xuuiap OyamaraH XaBOCH TO3a XOHaJa YTKazujaaau. XOHAHUHT
xapoparu 15-16° C atpodria 6y kepax.

Jlerycranusa yTKasuijga BUHOJAPHUHT TapkuOWra kypa OUpPUH-KETHH
TaxJIWJI KWIVMHHILY aJTOXUJa axamusTra sra. HopJloH BUHOJIap MMPUH BUHOJApAaH
OJJAVH: €Il BHHOJAP €TWITaH, €HIWI BUHOJAp OFHUpJIApIaH, OK BHHOJAP
KM3WUIApIaH, XUIW MacT BUHOJAP XUAW KywIM BUHOJApJaH OJIIUH JErycTanusara
oepunaau. lllynnaét kunu6, nerycrarus eHrui, €, OK BHHOJapJaH OOIUIaHuO,
apoMatiM JIMKep BHUHOJIApu OuiaH TyraTuiaau. [llamman Ba YWHOKM BHHOJAp
ajoxyaa JerycTanusaiaH YTKa3wiaJu. DHT HOPJOH /OproT/ BUHOAAH OOIUIaHUO
IIMPUH MapKaJld BUHOCH OWJIaH TyraTujaiu.

Jerycranusira 6epuirad BUHOHUHT COHM 12-15 naH ommacinuru kepak. Xap
OMp TEKIIMPUIIJIAH CYHT OFM3HU CYB OMJIaH sXxiniaad vaiiuil kepak Ba Oup Oypaa
OK Yy4yK HOH €M KEPAK.

Jlerycrauumsira  Oepujiaiurad BHHOJIAP  XapopaTtd, Tunura (Typura)
6ormuk. YitHoku Bunomap 10-12° C, ok xypaku Bunomap 12-14° C, Ku3WI Xypaxu Ba
JIeCepT BUHOJIAP 14-16° C JETyCTaIUsATa y3aTUIIa N,

OpraHosienTUK UW3JaHUILIIAP YYyH aJOXHMIA JETYCTAalUMOH HWIUIILIAp
KyJUlaHwiaay, Oy uWaunuiap TUHHWK, Haduc mwuimanaH sicanran OymmO, ycTuaa
ryjcu3, paHrcus Oynumu mapt. [lerycrauinoH WAUNUIAPHUHT IIAKIM Xap XHII
Oynagu: acocaH Jioa MIAKJIWAa, TyXyM makiauga oynaau. Kypumaérran BUHO
HXTUETKOPJIUK OuIaH Kynukiamrupmaid (ydyBY4aH MOJAJAIAPHU TycaTAaH
HUYKOTMACIIMK Y4yH) JETYCTAllMOH UJIMIIIHUHT XaXKMUHM 1/3 kxucMura tyiaaupaiu,
aBBAJIO HYpP OKHMMHJAa BUHOHUHI THHUKJIWIU Ba PAaHrM TAaCAWKJIAHAIHU, KEHUH
YHUHT XUAU U(oJia KWIMHAIU, OYHUHT YUYH UAUIIArd BUHOHU XUENT YalKaTuo,
XUJUHUHT TapalUulluHU 3YpalTupuod, xuainad kypunaau (Kucka-Kucka Hadac
on0) cYHrpa BUHOHU TAbMUHHU CHHAI YYyH OUp KYJATHMUHM OFU3Ta CoOJUO,
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TUN y4uaaH Oomwiad TUJl dYerapajapura, CYHr XaBO TOPTUIN OwiaH OOIIHU
KyTapub BHHO cekuH 10THO robopunanu. Ly ycynga BUHOHUHT TabMU TYIUKPOK
anrnanagu. /lerycranus maidTuJa BHHOHM Y30K XHUJJIalll Ba OFM3Ja OPTHUKYA
CakJIall TaBCUsl KWJIMHMAMU N,

XamMMma TacCypoTJIapHH JETyCcTaTop Maxcyc JOeryCTalliOH Bapakka &3aau.
BUHOHHM JierycTalys KMIIMIL, 3pTanad, eHril HaXopJaH CYHT YTKasuIanu. EFiukK,
au4yMK Ba KywIM OBKaT EWMIN MabH STUianu. Jlerycramus naBoMHIa XUICH3,
HeUTpasl Xy TaoMyIapHM (THILJIOK, €HI'MJ MEBa, y3yM, OJMa...Ba Xako3oJjap)
UCTEHMOJT KMITUIIT MYMKHH.

Herycrauus Baparu Ne

HerycractaTop @.M.I11.
No | Texkmmmpunaérran
mapoOHUHTr HoMu | TUHHK- Tunukimry | YMymui Hamyna-
(HaBH, TUTH, XyXKa-| JIUTH Panru | byxern | Masacu €ku Mycce 6amu HHHD
JIUTH, XOCUJI WHJIH) TascHdu
0,1-05 [0,1-05|1,0-50 |1,0-50 [0,1-1,0 10,0
Cana Herycratop nm3ocu
Kypcarkunu Kypcarknuiap raBcugu bannapaa
0axoJIaHM U
Tunukguru | Kpucramn THHUK 0,5
Tunuk 0,4
Tosnanmaiigurad THHUK 0,3
berona moianap MaBxya 0,2
XHUpa 0,1
Paurn [ITapoOGHUHT TUTK Ba €IIMTa MOC 0,5
Hopwmaun xonatan o3ruHa 4eKMHyBYaH 0,4
Hopman xomatnan ce3unapid —Japaxkana 0,3
YEKUHYBYaH
[ITapoOHUHT TN Ba EMIMTa MOC KeIMaau 0,2
Panru xxyna éMoH 0,1
byketu [IapoOHUHT TUIIK Ba €MIMTa MOC KyJAa SAXIIU 3,0
MAaluH PUBOKJIAHTaH
[ITapoOHUHT THTIK Ba EMTUTA MOC SXIITH MalH 2,5
PUBOXKJIAHTaH
[TapoOHuHr THOM Ba €mMra MOC, JIEKUH 2,0
YHYAJIMK MalH PUBOXKJIAaHMAaraH
[ITapoOGHUHT TUTIK Ba €1IMTa MOC AMac 15
[ITapo6uuHr  OykeTuaa OeroHa  TOHJAP 0,6

MaBXKY/I
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Masacu MaiinH, rapMOHUYHBIN, IIAPOOHUHT TUIH Ba 5,0
émmra Moc
I"apMoHUYHBIH 4.0
['apMOHWYHBIN, JIEKUH TUIIATA KaM MOC 3,0
KeJlau
Opnunap 2,0
berona ToHnap MaBXKy/[l 1,0
Tunuknurn | HlapoOHUHT THIIUTa TYJIUK MOC KeJaau 1,0
[ITapoOGHUHT TUTIMTA OMPO3 TYJIUK KeIMalIn 0,7
[ITapoOHUHT  TUOWra  yHYaJIUK  TYFpHU 0,4
KeJIMaign
YMyMaH TUNUKIINTH UYK 0,1
YMmymuit [ITapo6 *xyna rokopu cudarra sra 10,0
Oaxounal
Hesipnu okopu cudarra sra 9,0
3¥p mapob 8,0
Axmm mapo6 7,0
Vpra cudatiu mapo6 6,0
[IapoOHUHT Xap TacHUPUAA KaMYHIUTH 50
MaBXY/I

Ha3sopar caBoJiiapu.
1. MaxcymoTtHu cuHa0 Oaxojamgard Kalch KypcaTKhdjaap 3bTuOopra
OJINHAIN?
2. Cunab 6axoJairHy YTKa3uill TapTHO KouJanapu.
3. lapoGnap kinaccuuKanuscu.
4. Tatnb mMaxcynoTHu Oaxonamiiara 0aniap TaKCUMOTH.

®OUJATTAHUJITAH ATABUET
1. R Paul Singh, Dennis R. Heldman. Introduction to Food Engineering,
Fifth Edition (O3uk-oBKkaT MaxcyJoTJIapy WILIa0 YHKaApHINga WHHOBAIIMOH
TEXHOJIOTHUSLIIAP).
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V. KEUCJIAP BAHKHA
CASE Ne 1
KHCJIOTAJIUTU POCTJIAHAJIUT AH BA UYKMA XOCWJI BYJIMIIA
OJIIU OJIMHAJIUT AH AHOP IIAPBATU BA KOHIIEHTPATH
OJIMIIHUHT KOPIIOPATHUB UHHOBALIMOH TEXHOJIOTUSICH

Keiic yuyyH mabaymoriaap: MabiymMKu, OJaM OBKAaTJIaHUIIMIA MeEBa
mapOatiapy, )KyMJlaJaH, aHOp MapOaTH ajJoxXuia axaMusTra 3ra. X03upru KyHaa
aHOp MEBacH acocaH, Maxcyc 3aBojjiapia mapOaT Ba KOHIEHTpAT XoJaTuja
unurad YuKapuiaIMokaa. MamiaakatuMus QyHE 0030puaard aHop mapoaTtura O6yiran
I0Kopy TanabnaH (QoiinananuO, BaltoTa KEATHpPAAUTaH MYXUM OHUp HMKOHHST
naijo OYNraHIWru 3apypusTra aimannu. AHop mapbatu HIUad YUKApHUIIT
KyWHIard TEXHOJIOTHK >KapaCHlap KeTMa-KeTJIUTMJa amaira omHpuiaad. AHOp
MEBacu IOBWJIAAW, UHCIEKIUSJIAHAIA, aHOP JIOHACH IMYCTJIOK Ba IOMKA MapaJaH
aXpaTuiaau, npeccaaHaau, GepMeHTIap EpaaMuia THHIUPWIAIW, eTUMIaHaId Ba
bunbTpnanagu. FOkopuaa Kaiijg STWITaH MabIyMOT/Iap acoCHaa aHOPHM KailTa
WAl XKapaéHIapUHUHT TAIKUKOT MaKCaau - )KapaCHIApHU TYFPU TAIIKWJ 3THIIL
Ba MHTEHCUBJIAIUTUPHUII XaMma YJApHUHI MakOyJl IIAPOMTIIAPMHU aHUKJIAIl Ba
palMoHaJl TEXHOJOTUK JIMHUSHU TalIKWI 3TUI 3THO Oenrunanau. Hartwxkana
CTaHJApT PErjJaMeHTU MapaMeTpiiapura aman KWIraH XoJiJa aHop IapoaTu
ofmuia cudar KypcaTKMWIApUHU OLUMpPHINra Ba capiapHd KamMalTUpHILTra
SPUIIITaH. AHOpP ME3raCUHMHT OupiamMuu (QepMeHTIall MmapameTpiiapu
aHUKJAHTaH;aHOp  ImapbaTu  (epMeHTJIall  mHapaMmeTpiapu  YpHATUIITaH;
aHMOHAJIMAIMHYBYA CMoOJara OpraHvK KHUCJIOTaJapHUHI Ba TAHHUHHUHT
ajcopOnMsUTaHuIl  MakOysl TMapaMeTpiiapd aHUKJAHTaH; IapOaTHU CcakJjall
)apaCHUJa paHT Ba XUPAIMK KYpCAaTKUWIapu OapKapoOpJIUTd TabMHHJIAHTaH;
AHUOHWTHH JecopOlMsuIaml >kapaHu HaTHXKacuaa aXpaTud OJIMHTaH JIUMOH
KHCIIOTa Ba TAHHUH XUCOOMUTA KYIIIMMYa UKTUCOAMI camapa OJIMHTaH.

TeXHOMOTUSHUHT STHTUJIUTH aHOp IIapOaTH KUCIOTATMIMTUHU POCTIIAII Ba
TAHHUHHU WYKOTHII XaMJla MaBXyJ anmnapariapja YypHaTUITaH pPEeXUMIA
KapaéHJapHU KypUJIMaBUH MAKIJIAHTUPHUII XUCOOJIaHaau. AHOPHU KaiTa WIILIaIl
OMp HeYTa TEXHOJOTMK >KapaHiap TUHAMPHUIIHA TabMUHJIAII YYyH MiapOar Ba
KOHIIEHTpAT cudaTura TabCUp KWIyBYM (PepMEeHTIAll *apaéHura Taiépam acocui
Ba JIMMUTJIAHTaH OMWJUIAPHM ¥3 WYMra ojiagud. AHOPHUHI OMp HeuTa HaBlapu
dbepMeHT (PaoUTUTUTraOu3HUHT MHUCOJIMMHU3/Ia TIeKTHHA3a Ba amuiazara cajaoui
TabCUP KWIYBYM Ky OpPraHU KUCIOTajgap MaexXyna. fpuM Tal€p MaxcCyJIOTHU
UCCHKJIMK OwWiaH wWnuioB Oepuin mapOaT MyXdM KOMIIOHEHTJapyd HATWB
CTPYKTYpaCHHUHT Oy3wiuimura onub kemaaw. by kypcaTkudmap paHr —
aHTOIMAHJAp, IMapbaT OapKapopJMrd — OIUIOBYM MOJJANIAp, BUTAMUHJIAD Ba
Kauiapaup. LlyHnail KYIKOMIIOHEHTIM MyXuTiapaa (epMeHTIap KaTaluTHK
XOJIATUHU TAJKUK KWJIMII Ba MOJEJ CUCTEMACUHU SIPATUIL YCUMIIMK XOM alIECHUHU
depMeHT OmnaH WIUIOB OepuIa MacT caMapafopiUTHHUHT cababimapuHU Xama
dbepMeHTIialn  kapaHIapu caMapaJOpJUTUHU  OIIMPHUIIHUHT MYMKUH Oyira
HynnapyuHu n30xj1ab 6epau.

WNHHOBalMOH TEXHOJOTUS KyHHUIaru SSHTUJIMKIIAPHU KaMpald oJaau:
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- aHoOp mapbaTh TUTPJIAHTaH Ba (a0 KUCIOTATWINTHHYA MOHAIMAITAHUII
Uynu OuijaH pocTiaml OpKaiu ImapOaTHU (epMeHTIall Ba KUCIOTAIUIUTHHU
MEBEPIAIITUPUIL, TAHHUHHY MOHAJIIMAILIMHUII yCeyauaa 0apTapad 3Tui;

- Y30K CakJall JaBOMHUJa IapOaT Ba KOHIIEHTPAT paHTu OapKapOpIUTHHU
TabMUHJIAIITA TYCUK OYJIyBYM KOMIIOHEHTJIApHU OapTapad STyBUM ajcopOuus
apaCHUHU aHOP MIapOaTH OJUII TEXHOJIOTUSICUTa KUPUTHIII;

- TEXHOJIOTHUATa AHWOHAIMALIMHUII aJCcopOIusl >KapaéHUHU KUPUTHUII
xucoOura aHop MmapOaTH XUPaTUK KYPCATKUUYNHN KaMaUTHUPHUIITA SPUTITHIIL,

- OpraHuK KHUCJOTajJap Ba TAHHUHHU MEBEPIAMTUPHIIL, (EpMEHTIIAIT
)apaCHUHU MakKOyJl MIAK/UTAHTUPHUIN OpKaidu cudaTiId aHop MmapOoaTH OJHII
TEXHOJIOTHUSICH Ba YJIAPHUHT XHUCOO MEHOINKACH.

- Hazapuil pexaja SpUIIKITaH HATWXKAJAPHUHT aMaluéT/a KYJJTaHWIUIIN
Oylinya paHry, KACIOTAIMIUIM Ba TabMH OyiMYa IOKOpPU KypcaTKuhuiapra sra
OynraH aHop mapoaTH OJUII UMKOHUHH OepaJural TEXHOJOTHUK CXeMa.

AHOpHM KaliTa MIUIAII TEXHOJOTMK cxemacu «Supremeservis» MUXK na
amMajra OIIMPpUII  Y4yH HUIUIad YUKWIraH  XaMmJa XO3Uprd  KyHza
«GREENWORLD» Ba «ArpoMup» KOpXOHaJlapuaa UIUIA0 YUKApUIITa KyJUIail
»)apa€Hiapu o0 OOpPUIMOK/IA.

Kaiira unuiam sxkapa€HUHUHT O0BEKTH cudaTuaa aHOpP MEBACHHHUHT Kenuo
YUKUIIY, TaBCU(U Ba PU3NK-KUMEBUIA XOCCallapy YpraHWIraH.

AHOp mapbaTu KypyK Mojajaacu pedpakTOMETPUK YCyJja aHUKJIaHAIM.
AHOp IIApOATHHHHT yMyMHH THTpIaHran kuciotamwmura 0,1 moas/om’
kouneHTrparusuin NaOH Ownan anukianau Ba mapbatr pHwu Mettler Toledo
Mapkanu pH-metpna anukmanau. lllap6atnarn tamama mukgopu 1%-mu  FeCls
spuUTMacu épaaMuia cudaTt TaxIMIA OPKaJId aHUKJIaHA K.

[lekTMH MHMKIOpM ATWJI CHOUPTH OWJIaH Kpaxmasl 3ca Hoajam OpKalu
aHUKJIAHATH.

AHOp map0aTu Xupanuk KypcaTkuuu TypOumumerp — 2100 P mapkanu
npubopaa anuknanand. [lap6ar panru cnexrpodoromeTpuk ycynaa A = 430 Ba
520 Hm TYNKUH y3yHIUTHAA YI9aHAIH.

JIuMOH KHCIIOTa Ba TAHHUHHUHT KUMEBUN TaBCU(DU TAIKUK dTUITAH, aHOP
map0aTd  OJWIN  TEXHOJOTWACHUIA  JIMMOH  KHCJIOTa Ba  TAaHHUHHHUHT
aJcopOMsUTaHUIIN OYirda SKCTIEpUMEHTAN MXKOOWH HaTHKalapra SpHUIIIIITaH.

AHOp MEBAaCHMHHUHT KYII HaBJapW HOPJIOH MeEBalap CHHOpHUTA KHPAJIH.
V36ekucronaa CTUIITUPUIAAUTAaH aHOPHUHT Kuciota mukaopu 1,0-2,9% raua,
acocaH, opraHuk kKuciotajgapHuHr 95-97%-u muMoH KucIoTacuaaH nbopar.

bomka wmeBamapnan Qapkiau Yiapok, aHop TapkuOuja Kynm MUKIopAa
OIIJTOBYM MOJia - TaHHUH, IapOatu tapkuouaa 0,1-0,2%, nycTioru xamaa U4Ku
ronka napaanapuaa 15-30% raga maBxyna. AMangard TEXHOJIOTHsAA OupiiaMyu
XOM IIapOaT oOJuIl >Kapa€HWJa aHop IYCTJOFM Ba WYKHM IONKA IapJacujiaH
OIIJIOBYM MOJIJAAPHUHT IapOartra YTumuHA OapTapad STaauraH TEXHOJIOTHS
MaBxXya dMac. by sca mrapb6aT Ba KOHIIGHTpAT WINLIA0 YWKApHUIIAA KaTop
MyaMMOJIapHU F03ara KelTupaiau. bupuHummgad, TaHHUH mapOartra Taxwp TabM-
Maza Oepamu. VIKkkuHUmMIaH, y30K MyAjJar cakiam >kapaéHuaa mapodar €xu
KOHIIGHTpAT TapKUOWIAard TaHHWH Ba YHUHT XOCHJIAJIApU y3apo IMOJMMEPIIAHuUO,
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IOKOPH MOJIEKYJISIp OpraHMK OupHKMalap XOCHJI KHIMO mapOaT Xupajuk
KYpPCaTKUYMHU OIIUIINIa XamjJa OYHHHI HaTW)KacuJa aHTOIMAHJIApHU TYCcHUO
Kys1u, map0at paHru )KurappaHr Tycra Kupub Konanud. byHnan Tamkapu, TaHHUH
KUCIIOTAIMIIMK KYPCAaTKMUYUHUA MEbEPAAH OPTUK KMIJIMO XUC KWIIUILTA OJIUO Keaiu.

Nnad yukapuin skapaéHuiard Ky3aTyBiap mapOoaTHU MKKH OMTaH KYTPOK
cakjaml JaBOMHJA XUPAIMK KYpPCATKUYM TAaHHHUHHUHT  TOJHMEPJIaHUIIH
xucoOura omud KETUIIMHU KypcaTau. by xKapaHHUHT MOXHUATH MIyHAaH
nOOpaTKy, TAaHHUH MOHOMEpPU OOCKHYMa-OOCKWY TMOJMMEPJIAHUIIN HATHXXAcHUIa
nactnabku xonatunan 20-30 maprta KaTTanammu® XUPATUKHA XOCHI KHIIUIIN
OwiaH n3oxjaHaau. by xkapa€HHUHI N[aBOM S3THINM HATWXKAacuJa 4YyKMa IalJo
oymu6 Oopamu. [yné wMukécmma wunurad uumkapwiaértrad Oapda 1mmapOaT Ba
KOHLIEHTpaTJIapa I0KOpUAa KailJ 3TUITaH KaTop MyaMMOJIap MaBxkKy/I.

AHOp map0ath Ba KOHUEHTpPaTH paHr Ba XUPAIMK KypCcaTKUYWUra
TaHHUHHUHT ~ CaJIOMH  TabCUPUHU  HKCIPEHMEHTalI-TaXKpuOa  HaTHXKacuaa
TEeKIUPAUK Ba aHUKIAAWK. VIKKM OljaH OpPTUK CakjaHTaH IapOaTiaaH HaMmyHa
OJIMHUO, PUIBTpIIAI YCYJIHJa CYIOK apOaT KUCMH XaM/Ja YyKMa KUCMU aXXpaTuo
onuHAu. Yykma KyputwinO, Oup Xuia maccaiu XxoJjiatraya maiinanannu. CyHrpa
KyKyH JUCTWUIAHTAaH CyBAAa OHPUTWIAM (FOMILIOK CYB MIJIATHII MYMKHH).
Tannunra cudar TaxJWI pPEaKUsACH VYTKA3WIIWA. TaxJIui MOXMSITH IIyHAaH
uOopaTku, TaHHUH  TapkuOau  Hpurmara (aHop  mapbatu)  TEMHUP
xsopuHuHT(FeCl3)1%-mu saputmacuaan 3-4 TOMYM TOMU3HIICA, ApOaT paHTH 0Y-
AIIWIIAH TYK-SIIWI 4yerapacuia paHrra Oysnaau. PaHr nHTeHcuBiurura kapad
TaHHUH MUKJOPUHU aHUKJIAII ’KaJ{BaJIM UILIA0 YMKUIITaH.

121



AHOp mapﬁaTn Ba KOHICHTPATH HILI1a0 YUKAPUITHUHT TAKOMUVIAINTUPUJITAH JTHHUACH
% 2 3 4 5 7 8 10

24

17/

18

1-mpuéMHBIIA CTOJ rpaHaT; 2-MHCTIEKIIMOHHBIN TPAHCIIOPTEDP; 3-311eBaTOp MOMKH; 4-MalnHa IJIs paszeneHns 3epeH Gupmer «Bertuzzi»; 5-tpaHcmoprep ymaaeHus KOXKYPHI;
6-Hacoc; 7-nenrounsiii mpecc Gupmer «Flottweg»; 8-tpancmoprep yaaneHus ceMsH; 9-HakomuTenbHas OydepHas EMKOCTh ChIpOTO coka; 10-HakommTeabHass EMKOCTh coka; BCiz-
Oydepnas EmkocTb ynbTpaduibtpa 17 mis coka; BJlj7-0ydepnas émkocts ynbrpaduiabrpal 7 mnst nuctwniara; 11-cemapatop «Nagemay s ouMCTKU cOoKa; 12-IuiacThHYaThIH
TEIUI000MEHHUK; 13- aHMOHOOOMEHHBI peakTop; l4-cemaparop AN yAalIeHHS aHHMOHOOOMEHHOM CMOJBI; 15-hepMeHTamOHHO-OKJIeHBAaTENbHBIE TaHKW, 16- cemapatop I
VIANCHUST OCAXIEHHBIX KOMIIOHEHTOB; 17-ynbTpadmmb-Tpannonnas ycranoBka «Unipectin AG»; 18-tpexkoprmycHash BakyyM-BblmapHast ycraHoBka ¢upmber «Chemax; 19-
HakomuTelbHas OydepHas EMKOCTh coka; 20- EMKOCTh Ui TOTOBOTO KOHIICHTpaTa; 21-paccoNbHBIA OXJIAJWTENh KOHIICHTpaTa; 22-8MKOCTh HAKOIUICHHS OXJIAXICHHOTO
KOHIEHTpaTa; 23-BakyyMHbII Hacoc; 24-acenTuieckuil pesepByap.



Keiicuunr  Basudacu: Oy Keiic crTaaum ycyiauaa Ky3JaHTaH Makcal
KHCJIOTQJIUTH POCTJIAaHAJAUTaH Ba YyKMa XOCHJI OVJIMIIM OJIIM OJMHAJWIaH aHOp
mapbaTy Ba KOHIICHTPATH OJIMIIIHUHT KOPIOPATHB WHHOBAIMOH TEXHOJOTHUSICHHU
YpraHuin
1. Anop mapOaTu onuIIIa Kaiich KOMIIOHEHTIap ¢hepMeHTIad mapyananaam’?

2. AHOp mapbaruaa KpaxMaJIHUHT MaBXYy/] OMACIUTY KaHAall aHUKJIaHaan?

3. AHOp mrapOaTma KoJTaH Kpaxmall Ba NMEKTUH KalCM MyaMMOHH  ro3ara KelITHpuO
yuKapaiau?

4. AcocHil TEXHOJIOTUK cXeMa Kaiicu 4eT 311 pupMacura Teruiin?

5. YapTpadunsTp HUMA Bazudanu OaxxapMokia?

6. AHOpHU KaiiTa nnuiad Kalicu MaxcyJsoT OJIMHAIU?

7. AHOp mIapOaTHHUHT KalCH apamMeTpiiapyd YHUHT cCUpaTUHH Oenruiam?

8. AHop map6aTuaa KoJraH TaHUH KalCl MyaMMOHHU f03ara KeNTUpUO yukapaau?

CASE Ne2
TEXHOJIOI'UK ’KNUXO3JTAPHU HUPKYJIALMNOH IOBUI
CUCTEMAJIAPU

Keiic 2

Maxcynot OuiaH KOHTaKTIa OYaauraH >KMX03JIapHU IOBUII OWJiaH OOFIUK
JKapaéHnap, O3UK-OBKAT MAaxCyJOTJIapyuHU HUIIA0 YUKAPUIIHUHT MYXUM
Macananapugal xucoOnaHagu. KoHcepBanaHraH O03HMK-OBKAaT —MaxcCyJdoTjIapu
uniad YMKApUIlIa IOBUIN YCKYHAJIaApU Ba BocUTAIapuiad GoiganaHuIl, OnTUMal
BapUaHTJIAPHU TaHJIAI Ba3udaiapu
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[ Keiicnu 0axxapuin 00CKH4WiIapH Ba TONIIUPHUKJIIAP: }
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VI. MYCTAKWJ TABJIUM MAB3VYJIAPHU

MYCTaKI/IJ'I TABJUMHHA TAIIKW]I STUHIIHHUHI IIAKJIA Ba Ma3MYHH

TUHTIOBUMHUHT Mabpy3a Ba aMajui MaIIFyjgoTra TaiépiaaHuO Keaulu Ba
VTUiaraH  MaTepHalapHd  MYCTaKWJ  Y3JalITUpHUIUIapU  yuyyH  Kadeapa
VKUTYBUMJIapU TOMOHHJIAaH Mabpy3a MaTHJIApW WIUIA0 YHKWITaH, xap Owup
TUHTJIOBYHUTA YOy MaTepuasuiap/aH (poi1aJaHuIll TaBCUs dTUIIATH.

Tunrnopumiapra mabpys3ajga OepwiraH MaTepuayIapHH MyCTaxKamJialll
Y4YyH Ym0y coxara Oujl 4eT 3JI KypHa/Ulapujia 4ol ATUJITaH MakoJiajuap, XaJlKapo
KOoH(epeHIIs MaTepuauiapy TaKIuM dTHIIA]IH.

TunrnoBuwiapuuHr  (ad  MOIYJIMHUM  MYCTakwi  Tap3ia  KaHpaai
V3namTupralivukiapu oaxoianuiapaa ¥3 akCUHH TOTAIH.

daH MOAYJIMHUHI Mabpy3a Ba aMalluil MaIIFyJoTJIapy TUHIJIOBYMHUHT
MyHTa3aM paBUIlJja MyCTAaKWI UIIJIAIIMHA Tajad dTaau.

MycTakui TabJAuM MaB3yJIapu:

1. AHOop miapbaTu TapKuOWJArd OPraHUK KHCJIOTa MUKJAOPUHU HWOH
aJIMAlIMHUII yCYJINIa POCTIIALL.

2. AHOp 1mapbaTd TapKUOWJArd OpPraHUK KHUCJIOTAa MUKJIOPUHH
ajicopOIMsuIall ycyauaa pocTIiall.

3. AHOp map6aTu TapkuOWJAard TaHHUH XaKWJa, YHU Tapyanail ycyJiu,
napyanani HaTHKacu1a TAHHUHAH XOCHJI OVJIraH KOMIIOHEHTIap XaKu/a.

4. CIP 1oBum KyprwIMacHHHHI CXE€MAacH, WIUIANl TMPUHIIUIH, PEKUMIIAPH,
ad3aIITUTH.

5. HaBnmu yH unuia® ywmkapuiia eTrakdyd Taxpubara sra JaBliariapiaru
unu1ad YMKapuil xouatuHu PecryOnukagaru xojaT OWiiaH TaKKOCIIALLL.

6. Hapnu yH TopTHIa XOM aii€ Ba Ta€p MaxCyJOTHUHT CU(PATUHU TaxJIH
KWJIYyBYM 3aMOHABUU yCyJsuiap.

7. YcuMIMK =~ MOMIApUHM  HOAHBAHABHMIL  SPUTYBUWIAp  Eprammia
DKCTPAKLMSIIALLL

8. Ernapan TUAPOreHIanAa WIUTaTUITaH KaTaJIM3aTOPJIAPHU
pereHepanusuialll.

9. T'muuepunHu cudar KypcaTKUWIAPWH SXIIHIANl OYHAWYa HIIIMUIA-
TaJIKUKOT HAaTWKAJIAPUH TaxXJ W KAJTUII.

10. Y3ymHu OupiiaMuu KaiTa UIuIail Ba BAHOUTYHOCTUK TEXHOJOTUSICHHUHT
acOCJIapH.

11. lapbaTHM OMXKFUTHIN yCYJUTAPU Ba YHIAa HHHOBAITMOH TEXHOJIOTHSLIIAP.

12. BuHOoHU eTWiTUpHII, OapKapopIAIITHPHUII Ba CU(GATUHU OIMIUPUII YIYH
KYJUTAaHWIaAUTraH 3aMOHAaBUN TEXHOJIOTUsLIIAP.

13. DOtun coupty unuiad 4YWKapuIia WIUIATWIAJAraH XoM amé Ba
MaTepHaUIApHUHT TApKUOUN KYpcaTruujiapH.

14. KpaxmanHu ruaposusniail kapa€Hiapyd Ba yHAa gaH Ba MHHOBAIIMOH
TE€XHOJIOTUSJIAPHUHT POJIA Ba AXAMUSTH.
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VIl. TJIOCCAPUI

Tepmun

V36ek THAHIA TAbPHDH

Definitionin English

MNuanoBamus

WuHOBamus, HOBOBBEICHHE - OTO
BHEJPEHHOE HOBIIIECTBO,
obecrieunBaroliee KaueCTBEHHBIN pPOCT
s exTuBHOCTH MIPOIIECCOB WA
MPOIYKIIMH, BOCTPEOOBAHHOE PHIHKOM.
SIBnsiercs  KOHEUHBIM  Pe3yJbTaTOM
WHTEIUICKTYaTbHOU NEeSTEIIbHOCTH
4yenoBeKa, ero (aHTa3uu, TBOPUECKOTO
mpoiiecca, OTKPBITUN, M300peTeHUul M
parroHaIH3aIIH.

Innovation is defined simply as a

"new idea, device, or method"
However, innovation is often also
viewed as the application of better
solutions that meet new requirements,
unarticulated needs, or existing
market needs. This is accomplished
through more -effectiv products,
processes, services, technologies, or
business models that are readily
available to markets,
governments and society. The term
"innovation” can be defined as
something original and more effective
and, as a consequence, new, that
"breaks into" the market or society.

Kuciaoraaunuk

Kucnorrnocts (;1ar. aciditas) —
XapaKTEePUCTHKA AKTHBHOCTU HOHOB
BOJIOPOJIa B PACTBOPAx M )KHUIKOCTSIX.

Acidity (Latin aciditate.) - Description
of the activity of hydrogen ions in
solution and liquids.

Konuentpar

Bung  mpomykuumu, B KOTOpOH
COJIEpXKaHUE TOJE3HOr0 KOMIIOHEHTa
BBIIIE, YEM B HICXOJTHOM CBIPBE.

Type of product, in which the useful
component content is higher than in
the feed.

IIpeccnam

IIpeccoBanue (0T Jat. Presso - aaBiio,
KMY) - poIiecc 00paboTKu
MaTepuasoB JIaBJIICHHUEM,
HpOI/ISBOI[I/IMLH\/’I C OCJIbI0 YBCINYCHUA
IUIOTHOCTH,  W3MEHEHHS  (OPMBI,
pasnenenus (a3 matepuaia, TUTST
U3MCHCHHS MEXaHUYECKUX WM WHBIX
€ro CBOMCTB.

Pressing (from the Latin presso -
Crush, shake) - materials processing
pressure produced in order to increase
the density, changing the shape, phase
separation material for changing the
mechanical or other properties.

Hncnexkmnus

OT6op  CBIPBS,  HETOAHOTO IS
nepepaboTKH

The selection of raw materials unfit
for recycling

[lap6aTau
dbepMeHTIaII

buoxumuueckui npotiecc, pU
KOTOPOM paCLICIUIAIOTCS KpaxMall H
MEKTUH HA MOHOMEDBI

The biochemical process in which
starch and pectin are split intg
monomers

[Tap6aTHu
madpodant

OcBeTeHNE COKa — MHOTOCTaTUHHBIN
npoliecc, BKIOYAOMU (hepMeHTaIHIO
OMONOIMMEPOB, OKJIEHKY
CEIMMEHTALUIO, JIeKaHTaIHIO,
¢unsTpoBanue (2-3 Buma mporecca
bunbTpaIumn)

Clarification of juice - a multi-step
process involving the fermentation
of biopolymers, pasting
sedimentation, decantation, filtration
(2-3 kind of filtering process)

CenumeHTanus

ceqruMeHnTanus (anra. sedimentation)
- (ot nmar. sedimentum - ocemaHue) -
ocelaHhe 4YacTHIl AUCTIEePCHON (azbl
(TBEpABIX KPYIHUHOK, Kanesek
KHUJKOCTH, Ty3bIPHKOB Ia3a) B *KHUIAKOU
WIM Tra3000pa3HON JMCIEPCHOHHON

sedimentation (Engl sedimentation.)
- (lat sediments -. settling) - settling
of the dispersed phase (solid grains,
liquid droplets, gas bubbles) in the
liquid or gaseous dispersion medium
in a gravitational field or a
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cpelie B rPaBUTALMOHHOM I10JI€ WUJIH B
110J1€ HEHTPOOEIKHBIX CHIL

centrifugal force field.

dunpTIan:

®duabrpoBanme (ot jgar. Filtrum-
BOMIIOK) -  IIPOLIECC  pa3eiieHHs
HEOTHOPOIHBIX (IUCIIEPCHBIX) CHCTEM
[IPY ITOMOIIM TIOPUCTBIX MEPErOPOIOK,
IPOIYCKAOIINX JIACTIEPCHOHHYIO
cpeny u 3aJIePIKUBAFOIIIIX
JIMCTIEPCHYIO TBEPAYIO (asy.

Filtration (from the Latin Filtrum-
felt.) - the process of separating non-
uniform (disperse) systems using
porous walls overlooking the
dispersion medium and dispersed
solid phase delay.

AncopOrust

IIponecc mormiomeHus rasos,
MapoB, BEIIECTB W3 pacTBOpa WIH
ra3oBoii  CMeCH  TIOBEPXHOCTHBIM
CJIOEM XHUJIKOCTH MJIM TBEPJIOTO TEa -
azcopOCHTOM (aKTUBHPOBAHHBIM
yriaemM U Jp.), HCIOJIb3yeMbI B
XUMHAYECKON TEXHHUKE JUIS Pa3/IeiCHUs
Y OYHCTKHU BEIIECTB.

The process of absorption of gases,
vapors, substances from the gas
mixture or solution surface layer of
liquid or solid - adsorbent (.
Activated carbon, etc.) used in the
chemical art for the separation and
purification of substances.

TagauHe

TanHuH - aMOP(HBIN CBETIO-KENTHIN
MOPOIIIOK, CO cIabbIM CBOEOOpPa3HBIM

3anaxoM, BSDKYLLIETO BKYyCa,
pacTBOPUMBIM B BOJE, CIHUPTE H
rmnepude. B Bome  oOpasyer
KOJUIOMJIHBIC ~ PacTBOPBI, HMMEIOIINE

KHCIIYIO PpEaKIUI0 U 00Janarime
CHUJIBHBIM IIY6I/IJ'H)HI)IM I[CIZCTBHGM.

Tannin - light yellow amorphous
powder, with a weak peculiar smell,
astringent taste, soluble in water,
alcohol and glycerine. In water, it
forms colloidal solutions having
acidic and have a strong effect
tanning.

AHWOH aJIMaIIHHHAII
cMoJiacHu

HonooOMeHHBIE €MOJIBI — CHHTETH-
4eCKUe OpraHUYeCKHUE UOHUTHI -
BBICOKOMOJIEKYJISIPHBIE CUHTETUYECKHE
COEJIMHEHUS C TPEXMEPHOM TeleBON U
MaKpOIIOPUCTON CTPYKTYPOU, KOTOpPBIE
cojepkar (YHKIHMOHAJIbHBIE TPYIIbI
KHMCIIOTHOM WJIM OCHOBHOM IIPUPOJBI,

lon exchange resins -
organic resins - synthetic high
molecular compound with three-
dimensional gel and macroporous
structure, functional groups which
contain acid or basic nature, are
capable of ion exchange reactions.

synthetic

CMOCOOHBIE K  peakiusM HOHHOTO
oOMeHa.
[ITap6at panru AHTOIIMAHBI M3MEHSIOT IBET B BoAHBIX |Anthocyanins  changes color in
pacTBopax B  3aBHCHMOCTH  OT|aqueous solution depending on the
Bemmunnbl pH. TIpu pH 1 onu umerot [pH. At pH 1, they have a red color at
kpacubiii nBer, mpu pH 4,5-5,0 —|pH 4.5-5.0 -bestsvetnye.
OeclIBETHEIE.
Xupanuk Bemnunna  paccesHust cBera  Ha|The amount of light scattering by
KYpCaTKnun B3BEIICHHBIX  YacTHUIAaX B  COKeE partlcle_s suspende_zd_ in the juice
OIpeieNIsieT €ro MyTHOCTD determines the turbidity
Pereneparus B wamem cnyuan BoccranoBienue | In this case, recovery and recycling
AMOKCHAMUIHOW CMOJIBI M yTHH3atus | Of epoxy resin tannin
TaHHUHA
ByrnaTum BoinapuBanue - KoOHIIEHTpHpoBaHue | Evaporation - concentration

(crylieHne) pacTBOPOB, CYCIICH3WN M
OMYJIbCUH (Yallle TBEPIBbIX BEIIECTB B
BOJIE) mpu KumeHuu. B mpouecce
BBIIAPHBAHUS napooOpazoBaHue
(KuTIeHNe) TPOUCXOIUT B 00BEME

(thickening) of solutions,
suspensions and emulsions (more
solids in water) at reflux. During
evaporation of vaporization (boiling)
occurs in a volume of liquid to be
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BBIIIADUBAEMON KMIKOCTH 3a CYET
IIOABOJIA TEIJIOBOM SHEPIUHU.

evaporated by heat energy

IlexTnHaza

@epMeHTHBIN IIpenapar, coiepxka-
IMA  KOMIUIEKC  IEKTOJIMTHYECKHUX
(epMeHTOB, 3HI0- U EK30I0JU-TAJIaK-
TypOHa3y, CIIOCOOCTBYET pa3pyILIEHUIO
000JIOUEK  PACTUTEIBHBIX  KIETOK.
IIpenapar npuMeHseTCs B IMILEBOW,
COKOMOPCOBOH IIPOMBIIUIEHHOCTH IIPU
IIPOU3BOJCTBE M KOHLUEHTPUPOBAHUU
COKOB M B BUHOJCIINH.

Pectinase  enzyme  preparation
containing a complex of proteolytic
enzymes, endo- and
ekzopoligalakturonazu, contributes
to the destruction of plant cell
membranes. The drug is used in the
food, sokomorsovoy industry in the
production and concentration of
juice and wine

Amunasa

AMuiasza (Ip.-rped. apoiov -
Kpaxman - (epMeHT, TJIMKO3WJI-
TUIPOJIa3a, PACIICIUISIOMMN Kpaxma
JI0 OJIUTOCaXapuioB, OTHOCHUTCS K
(hepMeHTaM MUIIEBAPEHUS.

Amylase (ancient Greek dupviov -.
Starch - an enzyme, glycoside
hydrolase that breaks down starch to
oligosaccharide refers to enzymes of
digestion

AHTOIIMAaH

AHTONHUAHBI (0T rped. dvOoc - IBETOK
U Ipey. KuavOg - CHUHUH, JIa30pEeBbIN) -

Anthocyanins (from the Greek &v0og
-. Flower and Greek xvavdg -. Blue,

OKpallleHHbIE pacTUTENIbHBIE IIMKO3M-| azure) -  colored  vegetable
IIbl, coziepiKainue B kauectBe ariukona| glycosides, containing as aglycone
aHTOIMAHUIWHEI -  3aMelneHHele  2-| anthocyanidins -  substituted 2-
(hEeHMIXPOMEHBI, otnocsirecst| fenilhromeny related to flavonoids
K (hJ1aBoHOMIAM

OuwtoBYH MO JlyounsHble BemectBa — rpymma|a group of diverse and complex

pa3HOOOPa3HBIX W  CIIOKHBIX  TI0
COCTaBy  pacTBOPUMBIX B  BOJIE
OpPraHUYeCKUX BEIIIECTB
apOMAaTHYECKOTO psiia, COAEPIKAIINX
THJIPOKCUIIbHBIC pamuKabl
(deHonpHOTO Xapaktepa. JlyOusibHbBIE
BEIIIECTBA IUPOKO PACIIPOCTPAHEHBI B
pacTUTENILHOM  [apcTBE, O0JIATAIOT
XapaKTEPHBIM BSKYIIUM BKYCOM

composition  soluble  aromatic
organic  compounds  containing
phenolic hydroxyl radicals character.
Tannins are widely distributed in the
plant kingdom, have a characteristic
astringent taste

ITurmeHT

Kpacsmee BEILIECTBO B
OpraHu3Me, TNpUIAIoIIee  OKpPaCKy
KOXYyp€, TKaHsAM.

The coloring agent in the body,
imparting stain peel tissue
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Jleknus 2

Tepmun V36ex THINAA TABPHPH Definitionin English

CUII (CIP-cleaning-| YckyHanapHu eumail FOBHII cleaning-in-place

in-place) (me3uHMEKIs, CTePUIN3aInS ..)

Turvena I'mruéna (rpeu. hygieinds, 3mopo- Health (Greek hygieinds,
BBbIii) - pasnen meaunmnsl, | healthy.) - Medicine that studies the
u3yJarooumii BausHue yciouid xu3nu | impact of living and working conditions
W Tpyda Ha3a0poBbe denaoBeka u(on human health and to develop
pa3pabaThIBarOIINI Mepbl| measures (sanitary regulations) aimed
(cammrapubic HOpMBI W TpaBuia),|at  preventing  diseases, ensuring
HampaBJICHHbIC Ha mpeaynpexacHue| optimum  living  conditions, the
3a00JICBaHMUH, obecrieuenme| promotion  of  health and the
ONITHUMAJTbHBIX ycnosuii| prolongation of life
CyHICCTBOBAHH, YKPCILUICHUC
310POBBSI U IIPOJJIEHHUE KU3HU

CIP alkaline mieso4HoM Morommii KonnenTpar | alkaline cleaning concentrate

CIP acid KUCJIOTHOE CPEACTBO KHMCJIOTaJId BOCUTA

Aspiration XaBo Epmammuma oOH TapkuOumarum | A process using air remove fine
CHIHJI apayaliMaiapHu axparyBud | impurities from wheat
KypuJiMa

Breach rolls Pudum xxyBanapaa épmanari Fluted rolls designed to open up grains

and release the endosperm

Conditioning Hamnanran JIOH maccacuaa | The process of bringing wheat to the

HAMJIMKHU OHp TEKHC TapKaJHIil
JKapa€Hu

appropriate  moisture content for

milling

Extraction rate

byrnon noHUZAH TOPTWITaH HOKOPU
HAaBJIM YH

The amount of white flour extracted
from the wheat, expressed as a
percentage of the wheat entering the
first break rolls

Flour dressing

Xap XHJI HaBJIM YHJIQPHU a1l

Sieving of the various flour stocks

Grist

VYH TopTHII yUyH Xap XWJI cudatiu
JOHJIapAaH Maijaiall MapTUACUHU
TY3UII

The blend of wheats to produce a
given flour

Hectoliter weight

JIOHJIapHUHT Xa)KMWM OFUPIIMTUHU
Vnuan (HaTypa OFMpIINIH).

A measurement of wheat density,
expressed kilograms per hectoliter

Low-grade Cucar macr waBmu yH (acocan | Flour of poor colour and poor
Maxcyc HOBBO yHJap ) functionality (in bread making terms)

Over tails HasBanue, manHoe wmarepuasioB | Name given to materials (stocks)
(3amace1),  koropele  caummkom | Which are too large to pass through a
BEJIMKM, 4YTOOBI TpOWTH  uepes3 | given sieve size
3aIaHHOT'O pa3sMepa CUTa

Reduction rolls Hapmu VH topruimaa | Smooth surfaced rolls designed to
KYJJIaHUJIaTUTaH raqup-Oynyp | reduce the size of semolina particles to
F03QJTH KyBajiap flour

Semolina Oupocnepmaan  tamkwi  Tomrad | Coarse particles of endosperm
WHpHK EpMaliap

Screens benrunanran  ymuamparm  cuta | Sieve meshes of a given size
ro3acu

Screenings Capanam Impurities removed from wheat as
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received at the mill

Screen room TerupMOHHUHT JIOH to3anai | Part of the milling process designed to
OynuMu clean grain
Silo JNounu &€xu yHHH caxyam  yuayH | A building for grain or flour storage
Maxcyc OyHKep €Ku critociap
Stocks Xowm amé Mill feeds to the different machines
used in the mill
Straight run 76-78% mu xyn Ba Oup HaBim yH | Flour with approximately 76-78%

TOPTHUII

extraction rate obtained by blending
individual machine flours

Patent flour

Oxopun  cudarmu
(KyJna0pJIMry macr)

HaBJIN YH

A flour produced from just top-quality
mill streams with a very good colour
(low ash content)

Moitnu ypyr Moii uniab YuKapuiaa a seed or crop (as flaxseed) grown
KYJJTaHUJIAIUTaH ypyFaap mainly for oil
dopmpece Moii GupiaMuy CHKHO OJIHII an oilseed press is a machine that lies
at the center of vegetable
oil extraction.
Dkcremiep Moiinu ypyFaara MOWHA MakcuMan | a mechanical method for
Japakazaa CUKAO OJIHII extracting oil from raw materials. The
raw materials are squeezed under high
pressure in a single step
DKCTpaKIus Kartuk 3appa tapkuOugaru The processing of vegetable oil in
CYIOKJIMK Eku Oupop moaaanu oupop | commercial applications is commonly
spuTyBYH épaamuaa axxparu6 onmum | done by chemical extraction, using
solvent extracts, which produces
higher yields and is quicker and less
expensive.
KoBypur HaMJIMTH oKopu Oynran maccanu | Oilseeds are cooked or tempered to
UCCUKJIMK TabCUPHU/IA MABIYM denature proteins, release oil from the
HAMJIMKKA KYpUTHIII cells and inactivate enzymes.
Juctumiauys IOKOpH TEMIIEPATYypa Ba BaKyyM a process of separating the component
OCTH/a CYKJIUKHH JacT/iad substances from a liquid mixture by
OyfnaTuin Ba CYHT KoHIeHcaTnam | Selective evaporation andcondensation.
KapaéHu Distillation may result in essentially
complete separation (nearly pure
components), or it may be a partial
separation  that  increases the
concentration of selected components
of the mixture
Toctep KoBypwiir K030HHTA YXIIIar The material obtaibed from the
Kypuima 0ynu0, mpoT tapkuOuaaru | extractor has tendency to retain the
SPUTYBUMHM yuupHIl yayH xu3mat | solvent, and this solvent has to be
KHJIaIH recovered. The basic principle
involved Toaster is direct and indirect
heating to remove all the residual
solvent from the material
DKCTpaKTOp Okcrpakysiiam xapaéauau o6 | The main equipment in a solvent

Oopuilra MyKalJIaHTaH KypuiiMa

extraction plant. The machine is
designed to give sufficient time for
penetration and percolation of solvent
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into the raw material.

Padunarms YCUMITMK MOMJIapUHU the process of purification of the oil
apayalMaiapaH To3aJali
I'mapararyst CYB TabCHP STTUPHO MO hydrating the gums and removing the
tapkubuaaru Gocomumummapun | hydrated gums from the oil before
YYKTHPUO aKpaTHO OJIHUIIL. storing the oil can prevent the
formation of a gum deposit
LlenTpudyranam CYCIICH3HSI Ba AIMYJIbCHSIIAPHH a process which involves the
MapkasaaH Kouma kyu épaamuaa | application of the centripetal force for
axparuil. Acocuii uin kucmu — y3 | the sedimentation of heterogeneous
YK arpoduaa Te3 aiiaHaaura mixtures with a centrifuge
Oapaban (poTop)nan ubopar Oynran
neHTpudyragapaa amaira
OLIMPHIIAJTA
OKJIOBYH TYITPOK paHr OepyBYH MOJIaapaaH a chemical substance that
TO3JIAI YIYH KYJUTAHWIAUTaH removes colour, whitens
TYIPOK-aJCOPOCHT and disinfects, often by oxidation
Jle3omopanusuiant MOMJIapHU TYpJIM XHJI TabM Ba Xua | 10 mask or neutralize the odor of or in
OepyBuM MoAJaNapAaH OyFIaTUII
yCyau OMIJIaH TO3aJIall
JIMCTHILISALMSIIN I0KOpH Temrieparypasa Ba Bakyym | In physical refining, the fatty acids are
paduHanus octua SpkuH EF kucinoTanapunu | removed by a steam distillation
AYKOTHII (stripping)  process  similar  to
deodorisation
Coarictok HeHTpaIan xapaéHuia XOCHI A concentrated solution
OyIraH Ba TYpJIH XHJI XaMpOX of salts of fatty acids obtained in the
MOJIIaNIapHU Y3UTra OMPUKTUPUO refining of edible oils
0Ju0 YyKMara Tylirad CoByH, MO,
CyB Ba OOIITKa MojayIap
apajanmacu
'maporennant CYIOK Moiira karanu3atop €paamuaa | to treat with hydrogen — is a chemical
BOJIOPOJ OMPUKTUPUO KATTHK EF reaction between molecular hydrogen
OJTHIII )KapaéHHu. (H2) and another compound or
element, usually in the presence of
a catalyst such
as nickel, palladium or platinum.
Hydrogenation of unsaturated
fats produces saturated fats.
CeNleKTUBITUK TYWUHMaraH ér KHCIOTaJapHuHU defines the relative rate of
TaHIa0 TYWUHUIIH hydrogenation of the more unsaturated
fatty acids when compared with that of
the less saturated acids
[TpomoTopmar Katanu3arop Tapkubura cnenuduk | substance that is added to a catalyst in
TabCUP KypcaTyBul OUpop-Ooup small amounts in order to improve its
OeroHa MOIaHH XXy/a 03 MHKIOpaa | properties such as activity, selectivity
KUPHUTHUII Ba YHUHT aKTUBJIIUTHHA | Of Stability
OIITMPHIIT
[epearepuduranus | € TapkuOuaaru Tpuriauuepuaiapaa | Interesterification is carried out by

AW TypYyXJIApUHUHT KaiiTagaH
TaKCUMJIAaHHIIN

blending the desired oils and then
rearranging the fatty acids over the
glycerol backbone with, for instance,
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the help of catalysts or lipase enzymes

Maprapun “mapBapul’ JeraH MabHOHU an imitation butter spread used for
anriaraau. Capuér ypuunu 6ocumn | spreading, baking, and cooking
YUYYH SIpaTUJITaH COBYTHIITaH
cyBaaru-moii (C-M) Ba Moliziaru cyB
(M-C) smynbcusiapu apajanmacu
DMyIbCHS OMp CYIOKJIMKHHHT Maiiaa a mixture of two or more liquids that
tToMumitapu (nucrepe ¢asa) bomka | are normally immiscible (unmixable or
CYIOKJIHK (mucrepcroH myxuT)aa | unblendable)
TapKAJIHUIIN HATHKACUIA XOCHIT
OyiraH TypJiv )KMHCIIH CUCTEMaJIap
Maiiones M-C pycymiu smynbcust 0yiuo, a thick, creamy dressing often used as
03MKa MaxCYJIOTHIUP Ba TapKuOura | a condiment.!¥ |t is a
YCUMJIMK MO¥H, KypyK cyT, Tyxym | Stable emulsion of oil, eqg yolk, and
KyKYHH, IIaKap, Ty3 Ba Gowika o3uka | either vinegar or lemon _juice,” with
Ba TabM OCPYBUM KyIIMMYAIIAP many options for embellishment with
KHpau other herbs and spices
I'maponus EFHUHT CyB Tabcupuaa napyananuin | hydrolysing esters - splitting them into
apaéuu, OyHa riuiepus Ba é¢ | carboxylic acids (or their salts) and
KHCJIOTAIapH XOCKJI Oy Iaiu. alcohols by the action of water, dilute
acid or dilute alkali
[Cnunepun VY4 atomiu coupt 0Yuo, ErapHu | a simple polyol (sugar alcohol)
mapyaail HaT¥XKacuaa oJlMHaam | compound. Glycerol has
three hydroxyl groups that are
responsible for

its solubility in water and

its hygroscopic nature. The glycerol
backbone is central to all lipids known
astriglycerides.
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