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BBeaeHue

Llens AUCHHMIUINHB «XHMHISI IHIIN» - IPHOOpETeHNe TEOPETHUYECKUX 3HaHUIA,
IpaKTUYECKNX YMEHHI H HABBIKOB B 00JacTH ONpeAelIeHNd KadeCTBEHHLBIX I
KOJIMUECTBEHHBIX II0Ka3aTelIeil OCHOBHBIX ITHIIEBLEIX BEMIECTB IHIIH, IIHIIEBBIX J00aBOK,
OMOJIOrNYECKN aKTHBHBIX JI00aBOK.

IIpu m3yuyeHN JUCLIUILUIMHEL HeOOXOQMMO OCBOUTH ClIeAyrome TeMbl: lluranue n
numierapeHne. Teopun U KOHIEHIIUMN IHTaHudg. CocTaBHBIE KOMIIOHEHTBHI ITHIIU: BOJA,
cBOOOJHASI U CBI3aHHAS Blara, akTUBHOCTb BOJBI, O€NKM, ()yHKIIUI U CBOIICTBa OEIIKOB,
yVIJIEBOABI, (PYHKIIUM M CBOICTBA YIJIEBOJOB, IUINUALL, (DYHKIIMI U CBOMCTBA JIMIHNIOB;,
BUTAaMHIHBLI, MHHEpaJbHLEIE BEI[ECTBa, IHIIEBLIE KUCJIOTHI, IHIIEBEIE J00aBKH,
OMOJIOrNYECKU aKTUBHEIE J0OaBKU. be3omacHOCTh IMUINEBEIX IIPOAYKTOBR. IIpupomgHbie
TOKCUKAHTEL. 3arps3HUTEN.

B pesyibrare ocBoeHmsa kommereHnun IIK-4, IIK-5 cTyaeHT QOomKeH 3HATh
KpaTKIe CBeJeHUSI O IIpoliecce IHIIeBapeHNs, MeTaOO0IM3M OCHOBHBIX IHTATEIbHBIX
BEI[ECTB, COCTaB, CTpO€HHE, (PYHKIIMNU N CBOICTBAa OCHOBHBIX IIMIIEBBEIX BEIIECTB, HX
IpeBpallleHus  IIpH  IIPOU3BOJACTBE  IHIIEBEIX  MOPOAYKTOB,  XapaKTEpUCTUKY
KCEHOOMOTUKOB, TI'€HETUYECKU MOANQPUIIMPOBAHHBIE IPOJAYKTHI IIMTAHNS, OCHOBHEIE
[IOHATUS HAYKH O IINTaHUM, TEOPHIO COaJaHCUPOBAHHOrO H aJCKBaTHOI'O IIMTaHI,
IIPUHIIUIILEL paIlIOHAILHOTO IIUTAHUSA; YMETh OIIpedelsiTh OCHOBHEIE OPraHOICITHYECKIUE,
GU3NKO-XIMIUECKNE, MIKPOONOIOrMYECKIE II0Ka3aTe I KaueCcTBa IUIEBBIX IPOIYKTOB,
KOJIMUECTBEHHO OIIpeJelsiTh COACPKaHUE OCHOBHBIX IIHINEBBEIX BEI[ECTB B COCTaBe
IPOAYKTOB IIHTAHUS, NPUMEHSTh 3HAHHIS II0 ONpeAeNIEeHIIO HaIpaBICHUS pa3BUTH
TEXHOJIOTHHI IIUIIEBEIX MPOM3BOACTB; BJIaJeTh HAaBBIKAMH OIIPEIElICHUS IoKazaTelnell
KadecTBa MUIIEBBIX HPOAYKTOBR M (anbcU]uUKaIII IPpOAYKTOB IINTAHUS, METOJUKAMU
OIIpEJICIICHI IOKa3aTelnell KauecTBa U O€30IIaCHOCTU IIMIIEBBIX BEIIECTB U IIPOJYKTOB
IIITAaHIIS.

JlucurminHa « XUMUS TR BXOAUT B 0043aTeNIbHYIO YacTh AUCILUIUIUNH MOJTY JIS
(Bl O. 11) HD,[[I‘DTDEKH OakajlaBpa IO HaHpaBHEHHH] 19.03.04 TexHOJIOTrUS OPOIYKIIUI H

DTN OKYMENRT AOANWGAH /7777777 T TIPAaBICHHOCTIL (mpodunsg) TexHomorumda u
ANEKTPOHHON NOANUCHIO (€ IPOHCXOIUT B 4 cEMECTpe.
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HanmeHoBaHe 1a00paTOPHBIX padOT
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JIABOPATOPHASN PABOTA Nel

Tema: "MCCJIIEJJOBAHHUE CBOVCTB ITPOCTHIX BEEJIKOB"

1. TeopeTmueckas 4acThb (KOJJIOKBIIYM).
1.1. benxu, onpegenenne 1 ki1accupuKaIims.
1.2. Obmue cBoiicTBa O€JIKOB, pU3NMUECKNe I XUMIUECKIIe CBOIICTRA.
1.3. Yro Takoe muzoanexTpudeckas Touka OenkoB? IlouemMy oOHa paszIuyHa I
pPa3IMYHEIX OEJIKOB?
1.4. Yto Ttakoe geHatypaiug? YeM MOXKET OBITH BEI3BaHA JeHATYypalus OSIIKOB?
1.5. Ot yero 3aBUCHT 3apsig Oelka B BOJHOM pacTBope?
2. IIpakTueckas 4acThb.
2.1. M3yueHne CBOIICTB IIPOCTHIX OEIIKOB.
2.2. Peaxin ocaxgeHns OeIKOB.
2.3. PacTBopuMOCTE OEJIKOB.

1. TEOPETUYECKAA YACTE

benkn (mpoTenHBI) - BBEICOKOMOJICKYIISAPHBIE COEAUHEHHS, IIOCTPOCHHBIE U3
OCTAaTKOB a-aMUHOKICJIOT, KOBAJIECHTHO CBA3aHHBIX IIENTHUHOIN CBSA3BIO. B MoJiekyiax
OCJIKOB BCTPEYAIOTCSI OCTAaTKM B OCHOBHOM 20 aMHHOKHUCIOT. AMHMHOKHCJIOTHAS
[IOCIEJOBAaTEILHOCTL SBJIIETCSI CHEU(PHUECKON XapaKTEPHCTHKOII JaHHOTO OeJIKa.
PaznmugaroT mpocThie 1 CIOXKHBIE Oenku. IIpocTeie O€nKM JaroT MpU THIAPOIIN3E TOJBKO
AMIHOKHUCIIOTHI, B COCTaB CJIOKHBIX BXOJAT JIOIOJIHUTEILHEIE ATOMHBIE I'PYIIIEI. benkn
IIMEIOT TPEXMEPHYIO CTPYKTYpPY, KOTOpas CTaOMIN3HPYETCSA BOJOPOJHBIMU, NOHHBIMU U
HEIIOJSIPHBEIMU CBS35IMH. benku cogepikaT OOJIBIIOE YHCIIO HOHM3UPYIOMUX TPYIIT U
SIBIISTEOTCS IIOJIMAJIEKTPOINTAMI. J[JI1 KaXkoro Kilacca OEJIKOB XapaKTEpHO UpE3BhIUAITHOE
pazHOoOOpazme (YHKIUII. benku BBRINOIHSIOT TaKUE€ BaXkKHBIE (QYHKIHNN, Kak
KaTaJIUTUUECKYIO,  CTPYKTYPHYIO,  TPAHCIIOPTHYIO,  3allUTHYIO, PEryJEITOPHYIO,
COKpPaTUTEIILHYIO U JPyTHUE.

Peaknun ocaxJieHns O€JIKOB BEChMa pa3HOOOpa3HEl, OJHAKO X MOJYKHO pa3IeiIuTh
Ha JIBE I'PY IIIIHI:

a) HOpakKTUUECKU HeoOpaTUMBIE peakI[MU OCaXJICHUSI, NOPU KOTOPBEIX OEIKH
[IpeTepIIEBalOT TINIIyOOKHEe WN3MEHEHMSI M He MOIyT OBITb BHOBB pPacTBOPEHBI B
[IEpROHAYAIILHOM PacTBOPUTENE: B 3TOM CJIydae HMEET MECTO ACHaTypallusd Oenka: K
HeOOpaTHMBIM peaKI[UsIM OTHOCSATCS OcCaxJeHHe OelKa COJIMHI TSDKEJIBIX METaJUIOR,
aJIKaJIONJHLIMI peaKTUBaMU, MIHEpaJIbHEIMY, OpraHMYECKNIMNI KHUCJIOTaMU M OCakJICHHE
IIpU HaIrpEeBaHUI,

O0) oOpaTuMBIE peakKIIU OCaXJACHUS, IMPU KOTOPBEIX OCaXKJaeMble OEJIKH He
[IOJIBEPraroTCs TIIIyOOKHM H3MEHEHUSIM U II03TOMY MOIYT OBITH PacTBOPEHHI B
[IepBOHAYAJILHOM pPAacTBOPUTENE - MOJIEKYJII Oelka IIpH 53TOM COXPaHIIOT CBOH
[I€pBOHAYAlILHEIE, BKIIFOUasl OMOIOTMUECKIE, CBOIICTBA I HE IIOBEPTratOTCs ASHATYpP allll.

K oOpaTuMeIM peakImsaM OCaXJISHUSI CcleAyeT OTHECTU peakI[MU OCaXICHI
OEJIKOB ODraHMYECKNMH DACTBODUTEISIMU (CIUPTOM HJIM Aal€TOHOM) M peaKIuH

AOKYMEHT NoarnnMcAH _ i}
SNEKTPOHHON Nnoanmuckio [ITAHIICM KGHHEHTPIIPGEHHHBIh paCTEGpOE
GEDTHdJHHETZ 12000002A633E3D113AD425FB50002000002A6 METTLHEIX MET&HHDB)
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[Tourn Bce OelKU AeHATypUPYIOT IIpU HarpeBaHUU OO0 TeMmepaTypsl oT 50 'C
1o 55 °C u Belme. MexaHN3M TEIUIOBOI1 JeHATypallly CBS3aH C IIEPECTPOIKOI CTPYKTYPHI
OEIIKOBOII MOJIEKYJIBI, B pe3yJIbTaTe KOTOPOIl OEJIOK TepsieT CBOU HATHUBHBLIE CBOIICTBA U
pPacTBOPUMOCTL. [IpHUcCyTCTBUE coON€ll M KOHI[EHTPAIlsd BOJAOPOJHBIX HMOHOB HIPAKOT
BaXKHYIO POJIb B BBEINAJACHNUU B OCaJOK JCHATYPUPOBAHHOIO IIPH HAarpe€BaHHH OEJIKa.
Haubonee momHoe ocakJeHHE IIPOHCXOAUT B M303JIEKTPUUECKON TOYKEe, T.€. IIpU TaKOIl
BennuuHe pH, Korja KoJUIOn HBIE€ YaCTHILI O€Ika HauMEHEE YCTONUNBEI.

OcaxJeHne Oejka KOHI[EHTPHPOBAHHLIMI MUHEpPAIbHEIMH KHCIOTaMU (KpoMme
opTodochopHOIl KHUCIOTHI) OOBACHAETCSA KakK SIBICHILIMU JEeTUApaTalii OeIKOBEIX
YacTHI U HEHTpaIM3allid UX 3apsloB, TaK U psSAOM APYyTUX HpUUNH (JeHaTypallueil,
oOpazoBaHIEM CoOell).

B m30bITKE CEpHONM IUIM CONISHOW KHCJIOT, a TaKXe IMpU HX JINTEILHOM
BO3JCIICTBUM, BBINABIINII OCaJOK JIeHATYPHUPOBAaHHOIO OelKka PpacTBOPSETCS, IIO-
BHAIMOMY, 3a CUET IIE€pe3apsakn OelKka M YaCTUYHOTO T'IApojim3a. B M30BITKE a30THOIM
KHCIIOTBI ATOTO PACTBOPEHHS HE MPOMCXOJUT (BO3MOYKHO, CONYTCTBYIOIIHII HUTPAT-UOH
MEIIaeT Nepeapsake OSIKOBON MOJIEKY IR ).

MexaHnsMm ocaxaeHnsd OC€IKOB OpraHMYECKHMU KHCJIOTaMH OOBICHIETCS
neryapaTaueil 0eJIKoBOIl MOJIEKYIIBI 1 CHATHEM 3aps/ia.

IIpn pAeiicTBUM CoOJIell TSKEILIX METAJUIOB Ha pPacTBOphl Oelka MIPOHCXOJUT
JeHaTypalusl  OeJkoBoil  Monekynwel.  OcaxaceHHe  JernJpaTHUpOBaHHOTO  Oenka
0OyCIIOBJIEHO aACcOpOIUEN TSDKEIIOr0 METallyIa Ha IIOBEPXHOCTU OEIKOBOM MOJIEKYJIBI U
00Opa30BaHIEM HEPACTBOPUMEIX KOMIUIEKCOB. K30OBITOK HEKOTOPBIX COJICHI BEIET K
PAaCTBOPEHUIO (IIENTU3alliN ) 0cagka OeIKOB.

MHuorue Oenkn XOpoIIo PacTBOPSIOTCS B BOJAE, UTO OOYCJIOBRJICHO HaJIMYHUEM Ha
[IOBEPXHOCTH OEJIKOBOII MOJIEKYJIEI CBOOOJHBIX THAPOKCUIBLHEIX TpyIIL PaszjimdHble
OEJIKH PacTBOPSIOTCS MO-pa3HOMY. PacTBopuMOCTE O€Jika B BOJE 3aBHUCUT OT XapaKTepa
Oenka, peakmuun Cpenpl, OPUCYTCTBUSA KaTalmzaTopa. B KHCIONH Cpele JIydlle
PacCTBOPAIOTCSA Oenku, 00Iafaroliie KHCILIMH CBOMCTBaMH  (aJbOyMUH, TIJIOOYJINH,
IIPOJIAMUH ), I[E€JI0YHBIE OCNIKN (IIPOTaMUHEL, TUCTOHEI ) JIYUIIIE PACTBOPSIIOTCA B MIEJIOUYHOI
cpene.

OOBEKTEI UCCIIEAOBAHIS: OEITIOK CHIPOTO KYPHUHOTO SIlIa.
ObopyJoBaHUE, IIOCY/Ja: XUMIYECKHE IIPOOUPKH JUAMETPOM 2 CM, IINIETKU.

2. TEXHHWKA BBIIIOJIHEHMSA PABOTEI.
PaboTy BHIIIONHAKOT OpuUrajbl IO 2 YeloBeKa, HCIIONb3Yys OeJIoK ChIporo sdiira u 1%-
BII1 PACTBOP SMYHOTO OEJIKA.

2.1. OCAXKJIEHWE BEJIKA 1IPM HAI' PEBAHKWHA

B mate npoHyMepoBaHHBIX IpoOupok HanupearoT 1o 10 kanenb 1%-ro pactBopa
aimuHoro oeska. Coaep:kKUMoe IIEPROIl MPOOHPKM HArpeBalOT Ha Ia30BOIl TOPEJIKE NJIIH
BOASHOII Oane. JKuAkocTe MyTHEET, M, TaK KaK YacCTUILI JEHATYPHPOBAHHOTO Oe€JKa

HECVT 3apsid. OHM VIEDKUBAIOTCSA BO B3BEMIEHHOM COCTOSHHU (SWYHBIN aJIbOyMUIH
[OKYMEHT NOAMNMUCAH
SAEKTPOHHOW NOANNCHIO deJIE 3apsKaACTCs OTPUIATEIRHO ).
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Bo Bropyro mnpoOupky pgodarimsor 1 kammo 1%-1 YKCYCHOM KHCJIOTBHI H
HarpeBarOT. BrInajgaer ocagok Oelka BCJIEACTBUE TOro, 4UTO OEJIOK TepseT 3apsaja U
HaXOJIUTCS B COCTOSTHUU, OJIM3KOM K H303JIEKTPUUECKOII TOUKE.

B Tpernto npobupky gooarismoT 1 xamwiro 10%-ro pacTBopa YKCYCHOII KUCIIOTHI
coZepKMoe HarpeBaroT. Ocajgka Oelka He o0pa3zyeTcs Ja)Ke INpH KUILTICHIU, Tak Kak B
KICJION CpeJie YacTHIIBl OeIKa Imepe3apsKaroTcs, IpHoOpeTas II0I0KUTEIILHBII 3apsiy,

B uetBepTyio npodbupky pgodapiioT 1 kamwmo 10%-ro pacTBOpa YKCYCHOI
KICIOTHI I 1 KaIIFO HACHII[EHHOI'O pacTBOpa XJOpHCTOro HaTtpus OOpasyeTcs ocaJok
Oellka BCJIEJCTBUE aJcOpOIMM HOHOB XJIIOPHCTOro HaTpus (oOpa3zoBaHHE JBOMHOTO
IM303JIEKTPIUECKOTO CJIOS) M HEeHTpaam3aluil IIOJIOXKHUTEILHOTO 3apsga Ha YacTHI[aX
Oenka.

B maryro npodbupky godarmmoT 1 kxammo 10%-ro pacTBopa €IKOTr0 HaTpa U
HarpeBaroT. Ocajika He oOpazyercsd Jake IpH KHIITYEHUH, TaKk KaK B IMEJIOYHOI cpele
OTPHUIATEILHBIN 3apsi] Ha YacTUIle OelKa yCHIMBAETCS.

PesynbTarel paboThl BHeCTU B Tadm.1.1.

TaOmma 1.1.

Heiitpaneuasg |Crnabokucnas |Kucnagcpema (Kucnasg cpepa|llfemounas
cpeaa cpeaa 1 SJIEKTPOJINT | Cpejia

2.2. OCAKJEHWUE BEJIKA KOHIEHTPHUPOB AHHBIMNW
MWHEPAJIBHBEIMKM KHUCIIOTAMM

B Tpu npobupkm HammBarT o 15-20 kamens KOHIIEHTPUPOBAHHOI COJISHOIA,
cepHOIl 1 a30THOII KUCIOT. 3aTeM, HaKJIOHUB IIpobupku mox yrioM 45 Y | ocTopoxkHO 10
CTEHKE IMPOOUPKH (UTOORI JKUAKOCTH HE CMEIIAJIICh) HAJINBAIOT PaBHEIIL 00BEM pacTBOpa
oenka. Ha rpaHuile AByX cl0€B KHJAKOCTH IOSBJIIETCS OCaJOK Oelka B BHJE TOHKOI
rIeHKN. OCTOPOIKHO BCTPSIXUBAsS IMIPOOHPKH, 0OHAPYIKNBAKOT paCTBOPEHUE OCaaKa.

2.3. OCAXJIEHWE BEJIKA OPI'AHUYECKKMMHKM KHMCJIIOTAMMAX

B aBe npoOupkHn HaIMBaroOT IO 5 Kamnelib 1%-ro pacTBopa Oenka u mo 1-2 karmm
10%-ro pacTBOpa CcylIb(al[MIOBON M TPYXJIIOPYKCYCHOII KucIOT. B o0enx mpoOupkax
00Opa3yroTcsa ocaaku OesIka.

2.4. OCAXKJIEHWE BEJIKA COJIAMMWA THXEJIBIX METAJIJIOB

B Tpu npoOupku HammBaroT 1o 5 kamnenb |1%-ro pacTBopa SHMYHOTO OeJika M 10 |
KaIllle: B NEPBYIO - /%-T0 pacTBOpa CEPHOKUCIION MEIN, BO BTOPYIO - 3%-ro pacTBopa

YKCYCHOKHUCIIOTO CBHHIA, B TPETBIO - 3S%-ro pacTBopa a30THOKUCIIOTO cepedpa.
HafmamaeTeca nAnannraume ncanwa RO ReeY THex Hp{j6];f[p]§{a};_
[IOKYMEHT NOANWUCAH .
SNEKTPOHHOW MOANUCHIO 5-10 xamnens pacTBOpa CEPHOKUCIION MEJN,

Ceptudmkar: .  12000002A633E3D113AD425FB50002000002A6
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d30THOKHCJIOI'O cepeﬁpa. HpDHHGHID,[[EITB:, HTO IIPOMCXOIMIT. PEB}’HBTHTBI BHCCTII B

Tabm.1.2.
Tabmma 1.2,

Hazpanue rpynn|YnorpediageMmele |XapakTep U IBeT| Uem 0OyCIIOBRJIEHA
ocaJuTeNen pEaKTHUBEI ocajika peaKIus

2.5. PACTBOPUMOCTDB BEJIKOB

B npobupky  Hamuparor 2 Kamnd gudHoro Oenka u 20 Kamelob BOJIHL,

[IepeMEINBalOT. 1Ipn 3TOM SUYHBIN aTbOyYMHH PacTBOPSETCS, a ITIOOYIINH BBHIIIAJAET B
ocagok. B apyryro mpoOHpKy HaJIUBaroT 2 Karuid sgugHoro Oesjnkxa m 20 kamens 5%-To

pacTBOpa XJIOPUCTOTO HATpUs. Pe3yiIbTaThl BHECTH B Ta0O. 1.3.

Tabmma 1.3

Hazpanue oenka |Boja S%-k111 pacTBop | OOpazoBaHme ocajka (-,+)
XJIOPUCTOIO HATPHA

3. YKASAHWA 110 TEXHHUKE BE3OIIACHOCTHA

Pabortml c KOHIOCHTPHUPOBAHHBIMIMI PaCTBOPAMII KHCJIOT I H_[EHDT-IEFI IIPOBOJHUTE B

BREITSI2KHOM IIKa(y IpU BKITFOUEHHON BEHTIIISIIIIL
CoOmo1aTh NpaBuia pabOThI ¢ Ta30BOM TOPEIIKOIL.

JIABOPATOPHASN PABOTA Ne2

Tema: "BbIJIEJIEHWE, OUUCTKA U UCCIIEJJOBAHUE XUMHWUYECKOIL 'O
COCTABA BEJIKA "

1. Teoperudueckas 4acThb (KOJIJIIOKBUY M ).

1.1. XapakTepucTuka aMIIHOKHCIIOT.

1.2. buonormueckoe 3HaUECHNE aMUIHOKIICIIOT.

1.3. Kimaccudukamus aMIHOKUCIIOT.

1.4 Metoabl ¢ppaKIIMOHUPORAHI II OUNCTKU OEIIKOB.

2. IlpakTnueckas 4acThb.
2.1. IIpoBecTu BBIACIICHNIE I A3 OSIIKOB.

2.2. IIpoba Ha XJIOpUIHL.
2.3. IIpoBecTu OMypETOBYIO PEAKITHIO.

1. TEOPETUYECKA YACTB

ONOKYMEHT I:IDﬂI'IHCAH
SNEKTPOHHOW NOAMUCHIO 1Bd GEHKH cI'o HEGGXD,[[HMG BEL/ICIIMTE B
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
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Nencreutened: ¢ 20.08.2021 no 20.08.2022



B HacTosgmee BpeMs B UHCTOM BUJE MOIYUYEHO HECKOIBLKO THICSY IIPOCTHIX I
CIIOXKHBIX OeJikoB. IIpu BBIAENICHUN T OUNCTKE OEJIOK OTACILIOT OT APYIHX OEJIKOB U
HeOEJIKOBBIX COEJMHEHUI, MCXOOI M3 TaKUX €ro CBOIMCTB, KaK pa3zMep MOJIEKYJIH,
PACTBOPUMOCTD, 3aps/l, cleluduueckoe CpeaCcTBO CBSI3bIBAHUA.

OOBIYHO MNPUMEHSIOT HECKOIBKO CIOCOOOB OUNCTKH M CPaBHHBAIOT UX
5(p(PEeKTHBHOCTEL IIyTEM ONpeelIeHIsI HHTepecyIolero Oemnka mo KakoMy-I1ud0 CBOICTRY,
Hanmpumep, ¢EepMEHTBEl - [0 KaTaJIUTHYECKOll akTUBHOCTH. OmpeaesieHne oOIero
KOJIMJecTBa OejIka Ha KajkJOM STalle BhIJEJIEHUS TakiKe IO3BONSIET YCTaHOBUTH CTEIIEHb
OUNCTKH ICKOMOTO OeJIKa.

OTtaeneHue OCJIKOB OT HU3KOMOJICKYJLIPHBIX BEIECTB IIPOBOLAT IIyTEM OQUalIN3a
I yJIbTpaIIbTpaliii yepes IOy IPOHUIlaeMy0 MeMOpaHy.

MeTtoa amanm3a OCHOBAaH Ha HECIIOCOOHOCTH KOJUIOUJHBIX YaCTHI] IPOHUKATH
yepes3 IOIyIIpOHUIaeMble MeMOpaHbl, B TO BpeMsd KaK YacTHUILI KPUCTAJIOMUJIOB JIETKO
IpoxXoJaT duepe3 Hux. OO0jagas OoJIbIINM JUaMETPOM, HaCTHIBI O€JIka He CIIOCOOHBI K
IIPOHUKHOBEHIIO uepe3 MeMOpaHbl. J[1ajn3 MHPOKO UCHOIb3YETCS OIS OUMCTKU OeJIKOB
OT HU3KOMOJIEKYJIIPHBIX Ipumeceil. IIpocTelimuM AuUamIm3aTOpPOM MOIKET CIIYKHTh
11e;u10(aHOBBII MEIIOUEK, OIYINEHHBINI B CTakaH C MHPOTOYHON BoAOH. KommonaHBIN
pacTBOP IIOMEIIAalOT B MeIIoYeK, IIPU STOM MOJIEKYJILI caXapoB, COJIEl JIErko
gy EIUPYIOT Uepes MeMOpaHy, a KOJUIOUAHBINA pacTBOp O€lKka OCTAETCS B MEIIOUKE.

Pasgenenne OelIKOB MOPOBOASIT MeTOoJaMU Telb-puiubTpanuu (1o  pasMepy
MOJIEKYJI), HOHOOOMEHHOHl Xpomarorpaduu (Ha OCHOBE pa3Inuuili B 0OmeM
3apsje ), TOHKOCIOMHOII XpomaTorpaduu, »naekTpodopesza (II0 CKOPOCTH MUTpalUN
MOJIEKYJI B 3IIEKTpHUeckoM 1oie), apduHHo XpoMaTorpaduu (Ha OCHOBE XapaKTEpHOTO
JUII MHOTHX O€JIKOB BEICOKOI'O CPOJICTBA K CIIEIN(UUECKIM XIMIUSCKIM IPYIIIIaM).

MeTto ToHKOCIIOIHOIT XpoMaTorpaduu OCHOBAaH Ha HEOJJMHAKOBOII CIIOCOOHOCTH
aZlcopONpOBaThLCS Ha TeX WM HMHBIX aJcopOEHTaxX 1 pazINdHOIl pacTBOPHUMOCTH B JBYX
CMENTNBAIONIINXCS KIIKOCTIX.

OHUM  pacTBOPUTEJIEM SBISIETCS Bojga, JAPYTHM -  BOJIOHACHIIEHHBII
OpraHHMYECKHIl pacTBOPHUTEIbL, YAaCTUYHO CMENIMBAIOIINIICI ¢ BoJoil. BognHas daza
HEIIOJBIKHA, a OpraHIMYeCcKNil pacTBOPUTESIL HNOJBMKEeH. HemoaBimkHOI ¢dazoil CIyKUT
COpOEHT, KOTOpBIM HacChIIIA€TCS BOJON HpH IIOMEMIEHUN B KaMepy C IOBBIIIEHHOMN
BJIAKHOCTBIO.

JIna wugentudukaluu Ha XpoMaTorpaMmax HCIIONIB3YIOT aMHHOKHCIOTHI -
METUHNKH, BXOJSAMINE B COCTAR CMECU 1 HAaHECEHHBIE Ha TYyXKE XpoMaTorpaMMmy. CKOpPOCTh
IIPOABIKEHIISI aMHHOKHCIOT MOCTOSHHA B ONpEeIelIeHHON CHCTEME pacTBOPUTENEeil U
obozHauaeTca Ry.

R¢= a/b, rae

a - paccTosiHUe, IpoiiJeHHOe aMUHOKHICIIOTOII OT MecTa HaHeceHU: (cTapTa) 0
IpaHUILI PACTBOPUTEIL,

b - paccTosguue, npoiigeHHoe GpPoOHTOM PaCTBOPUTEII;

AOKYMEHT NoanmncAH
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HAIIPaBJICHIIC

rIepeMen]eHUS * * b
a
CTapT * *
A B
KIOBETA
pPacTBOPUTEID

A - ruaponm3at (CMech ),

B - meTunk (cepun ¢ Ri=0,22).

HccreqyeMelil pacTBOp U “MeTUMK  HAHOCST Ha IJIACTUHKY “Cuiy o’ KaIlJIIMI,
I10JIL3YSCH MHUKpONHIIETKOH. IIpoOy HaHOCAT OCTOPOIKHO, HE Hapylas ClIos cOpOEeHTa
(crmkaresd 1 Kpaxmajla Kak CBSI3YIOIIETO )

PacrionararoT xaIlui Ha OJHONM JHMHHUHM TaK, YTOOBI PacCTOSHNE MEXAYy HHUMIH, a
TaKXK€ OT HIKHETo 1 OOKOBOI'O KpaeB ObLIIO HE MeHee 20 cM.

I[macTUHKY TIIOMEIar0oT B TIepMETHUUECKHN 3aKpBIBAIOIIYIOCS KaMepy, KyJa
IpeJBapUTEIILHO (3a 2 Jaca) HaJINBalOT HACHIIEHHBIN BOAON (PeHOJI MM BEPXHUI CJIOI
cMecu OyTaHOJI-YKCYCHas KUCJIOTa-BO/ia, B3SATEIX B COOTHOMEHUU 4:1:5.

Hipkanll kpall IUIACTUHKH JOJKEH OBITh IIOTPYKEH B JKHAKOCTH Ha S5 MM.
[ImacTuHKA [OOJDKHA HAXOJAUTHCSA B Kamepe B TeueHue 15-30 MuUH. 3a 3TO BpEMA
pacTBOpUTENL HOoAHNMETCSA Ha BbIcOTy 80-100 mm. 1locre sToro miacTHUHKY MHUHIIETOM
BLIHIMAIOT M3 KaMEpPHI, BEICYIINBAIOT OT PacTBOPUTEJIEN HAa BO3JAYXE, OTMEUAIOT JIMHUEO
¢uHnma u onprlckuBaroT 0,1%-bIM pacTBOPOM HHHTHJIPUHA B alleToHe. J[J1 MpOosBIeHI
[IITEH IUIACTUHKHI MHOMeNmaroT Ha 10 MUHYT B CYMIIWILHHII mKkad mIpu Temmepatype 110
OC. TIpu »ToM Ha Hell NOABISIOTCA (DUOJIETOBBIE IIATHA aMHHOKHUCIIOT. COIIOCTaBIISA
[IOJIOKEHUE IIITEH ~“METUNKOB’, ONPEACILIFOT HaIN4Ue TE€X IWINM NHBIX aMUHOKUICIIOT B
ncciaeqyeMoil cmecu. OmnpeAerstoT Ry aMHIHOKUCIIOT 1 CPaBHHBAKOT C TaOJIMYHBI MU
JTAHHBI M.

[locnenoBaTENMLHOCTE AMIHOKHICIIOT B O€lIKax yHHUKaJlbHA, KaxJIbIll O€JIOK HMMEET
CTPOTO OIPEJEIIEHHYIO IIOCIIEJOBATEIIbHOCTL aMUHOKUCIIOT. AMUHOKHUCIIOTHEINI COCTaB
Oelmka OMNPEACILIIOT IIociie THJAPOJIN3a €ro  COCTABRIMIIOMMX JHOO  KHCJIOTHBIM
(HarpeBaHHEM [0 110 °C B Teuenne 24 uacoB ¢ 6 N HCI), mubo meloyHEIM
(kunguenueM ¢ 2-4 N NaOH B teuenue 8-12 yacoB), 1u00 (pepMEHTaTUBHBEIM CIIOCOOOM.
Jlanee aMIHOKNCIIOTHI IIOJIYUEHHOIO T'HApOJIn3aTa pazJdeIsstoT MEeToJaMI XpoMaTorpa U
(ra30KHAKOCTHOM, TOHKOCIONMHOW  IWIN  HOHOOOMEHHOI) @DpaKIMOHUPOBAHHLIE
AMIHOKICIIOTBI ~ OINDENEISIEFOT II0  OKbacke, oOpa3yromelicsd IIPH HAarpeBaHUU C

AOOKYMEHT noarnvcAH _
SNEKTPOHHOWM MOANMUCKIO ITCHCHBHOC CITHCC GHpElH.IHEaHHE.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
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JIna ompeneneHmss B OenKe MM IIEOTHAE KOHI[EBOT'O OCTaTKa, HECYIIEro
AMHIHOTIPYIIIY, €ro METSAT C IIOMOIIBIO COEAMHEHI, OOpazyIoUEro CTaOWILHYIO
KOBAJIEHTHYIO CBS3b C a30TOM aMUHOIPYIIIEI, HAIIpUMEp, JUHUTPO(PTOPOCH3OIIOM.

BricanuBaHnmeM O€IKOB Ha3LIBAaIOT BBIJEIICHHE OENIKOB N3 BOJHEIX PAaCcTBOPOB
HEUTPaJIbHEIMI pacTBOpaMu KOHIIEHTPUPOBaHHBIX coJieil I11€JIOYHBIX 1
I11€JI0YHO3EMEJILHEIX METAIJIOB.

IIpn gobaBneHUN JOCTATOYHO OOJILIINX KOHIIEHTPAIMM 3THX COJIel K pacTBOPY
OeJka IMPOUCXOAUT AETruapaTarisd OEJIKOBBEIX YaCTHI[ U CHATHUE 3apsja, IpU 3TOM OeJoK
BEIITAJIA€T B 0CaJoK. Pa3zHbIe OeNKM 0CaXAAKOTCS IMPH pa3IMUHBIX KOHIIEHTPAIIIX COJIEI,
YTO 3aBHCHT OT HOHHOI CIWIBI OCAagUTEIII I pa3Mepa YacTUIl OCJIKOBOII  MOJIEKYJIEL
Hanpumep, rmoOyanH, HMEOMUNI OONBINON MOJIEKYJISIPHBII BEC, IO CPaBHEHHIO C
anLOYMIHOM, JIETYU€ BBINIAJaeT B 0CaJOK, UEM aJIbOYMIIH.

B Monoke kazeumH COAEpXKUTCS B BUJE PacTBOPUMOI KalbIMeBoll coiu. Ilpu
IIOJIKICIICHNN Ka3eWHAT KaJIbI[Is pa3JlaraeTcs U BHIIIAJIAET B 0CaJ0K B CBOOOJHOM BH/IE.
M30BITOK KUCIOTH MEMIAET OCaXKACHUIO, Tak Kak IIpu pH HIke M3031eKTpUYecKOil TOUKHI
(m3osmekTpuyeckas Touka kazenHa pH=4,7) monekyna Oenka mepesapsrKaeTcs, U Ka3enH
BHOBB IIEPEXOIUT B PaCTBOP.

2. TEXHHWKA BLBITOJIHEHWA PABOTEI

2.1. BRICAJIMBAHWE BEJIKOB

B npoOupky HanupBaroT 20 Kalejb HEpa3BeJeHHOTO SIMYHOro Oelka, JoOaBIISHOT
pPaBHBLII 00OBEM HACHIIIEHHOI'O PacTBOpa CEPHOKNICIJIONO aMMOHHS U IIE€PEMEIINBAIOT.
[lomyyaeTcss TIOJIYHACHIIEHHBIII pacTBOP CEPHOKHUCIIOTO AaMMOHNI, IIpU  KOTOPOM
BBIIIAJIAET OCaJOK (KAKOﬁ BEJIOK?). Uepez 5 MHH 0caJoK OT(IILTPOBHLIBAIOT. B
bmTpaTe octaercs apyroit Genox (KAKON?). K ¢uibTpaty J0GABIMOT N3MEbUCHHEII
[IOPOIIOK CEPHOKUCJIONO0 aMMOHHUS JO IIOJIHOTO HaCHIIeHNs. BhIaBmIU 0OCaJ0K
OTQUILTPOBBIBAETCA. DPIILTpAT IMPOBEPAIOT Ha MOJHOTY OCaXJICHHI, IIpoJesiaB
OMypeTOBYH peaxkuMio. /114 3Toro kK QmibTpaTy J0OaBIISMIOT HECKOIbKO Kamenb 10%-ro
eaqkoro Hatpa u 1%-ro pacTBopa CEpHOKHCIION Meau. Ecam IIpolsio HEIOJHOE
BEICAJIINBaHUE OENIKOB, (PUILTpaT IpuoOpeTaeT KpacHO-(HOJIETOBOE OKpalllBaHUIE, UTO
CBIJIETENILCTBYET O HaJIMUINU OeJIKa.

PesynbTaThl padoTHL 3aHECTU B TaOmmIy 2.1.

Tabmma 2.1

Hazpanue Oenka |Hcnonbzyemas CTerneHb O0Opa3oBaHue ocajika (-,+)
COJIb HACBIII[€H N1

[ 7100y IuH

AnLOyMuH

2.2. BBIIEJIEHHUE KASEHMHA M3 MOJIOKA

OJOKYMEHT NoanwvucAH -
SNEKTPOHHOW Moarimchio KOJIMHCCTBOM AJHUCTIULIINPOBAHHOIMI BOJBI I
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BHJI€ XJIOIILEB KazeUH OT(IILTPOBBLIBAIOT I IIPOMEIBAIOT Ha (PUIILTPE JUCTUILIMPOBAHHOIM
Bojgoil 2-3 paza. HeOosmimme mnopium ocagka CHUMAaKOT ¢ (QWIbTpa IINaTelIeM U

IPOJEeNLIBAIOT IIBETHYIO PEAKIINIO Ha OeJIoK (OypeTOBYIO).
2.3. JUAJIN3 BEJIKOB

[IpuroToBIE€HNE CcOJIEBOr0 pacTBopa Oenka. K 2 kammaMm sguyHOro Oenka
mo0aparoT 20 kamnens 5%-ro pacTBOpa XJIOPHCTOIO HATPM, 3TOT PAcTBOP HAIIMBAIOT B
11eJu10(aHOBBII MEMOYEK (IpeaBapUTEILHO YAAINTE M3 HETO BOLY ).

Jlnanms. 3aKpeIUIstOT BEPXHUI Kpall MEIIoYKa JABYMS CTEKIIIHHBIMU I1ajlouKaMI,
CKPEIULIIOT MX KOHIIEI PE€3MHOBBIMHI KOJBIIaMU U IIOMEIAOT II€JUI0(aHOBEIIT MENIOYEK B
CTakaH C OUCTIWLUINPOBAaHHON BoJAOM Ha | Wac, MeHsad Boay Kaxawle 15 muH. YUepes
HEKOTOPOE BpeMA COAEPKNMOE MEIIOUKa MYTHEET, a 3aTeM BBIAJacT B OCaJ0K
ITIOOYIINH.

[lo okoHUaHHN JHajin3a C HEOOILIINMH IOPIIAMHU AUajin3aTa (HapyKHasd
KUJKOCTh) U AUAJIN3UPYEMOIl KUAKOCTU IIPOJACIIBIBAIOT PeaKIUN Ha XJIOPUALI, OEJIOK U
yOEXKIarOTCs B TOM, UTO MHHEpPAJIbHEIE COJIN NpoAudyHAUPOBaId BO BHEIIHHUI COCY/I, a
OEJIOK OCTaJICSI B MEIIIOUKE.

[Ipoba Ha xnopuael B guanuszarte. K 10 xamnsam aquannzata opudOapiearor 10 kamnesb
10%-ro pacTBOpa a30THOM KUCJIOTH U 1 karwmo 1%-ro pacTBopa az0THOKHICJIOTO cepedpa.
BrlmajaeT ocajjok XJopuja cepedpa.

[Ipoba Ha Oenok (OumypetoBas peakius) B gauanmsate. K 10 kxamisam guannzara
npuOaBILsEOT S Kamnenb 10%-ro pacTBOpa €QKOro HaTpa I 1 KaIlIro pacTBOpa CEPHOKICIIOIN
Mequ. CuHee OKpalliBaHIE CBHIAETEILCTBYET 00 OTCYTCTBUU O€lKa B JUaJIlN3aTe.

IIpoba Ha Oemokx B guammzupyemoii xkpakoctu. C 10 kamsammp guajln3upyeMoil
KUJKOCTH IIPOBOJAT ONYPETOBYIO peaKIUi0, KaK yKazaHo BeIlme. OOpazyromeecs KpacHO-
(HuoIeTOBOE OKpallliBaHNE CBHAETEILCTBYET O HaIMUUM OelKka B JUAIH3HPYEMOI
KIJTKOCTI.

CpaenaThb BEIBOJILI 10 padoTe.

3. KOHTPOJIEHBIE BOITPOCHI

. Yto Takoe aMIHOKUCIIOTHI?

. QuruKo-XxuMMIuecKue CBOICTBAa aMIIHOKUCIIOT.

. brnonornueckoe 3HaueHNe aMIHOKHICIIOT.

. Knaccudgukaimsg aMiIHOKHCIIOT.

. Cr1ocoOBI roMOreHn3aIuy ONOJIOrMYeckKoro MaTepuaa.

. Kak ocymecTBiseTcs 3KCcTpaKIusa OEIKoB?

. MeToanl ppakIIMOHUPOBAHUI M OUNCTKU OEJIKOB.

. OuncTka OETKOB OT HI3KOMOJIEKYJISIPHEIX IIPIMECEI.

. TeopeTndeckne 0CHOBEI XpoMaTorpamiecKkoro pas3ejIeHusI aMIHOKUCJIIOT.

\O C0 ] O W | W o
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JIABOPATOPHAS PABOTA Ne3

Tema: “ObIIHE CBOMCTBA ®EPMEHTOB "

1. TeopeTmueckas 4acThb (KOJIJIOKBITYM).

1.1. ®epMeHTH I UX KJIaccU]uiaIims.

1.2. Ctpoenne ¢pepMEHTOB.

1.3. @akTopHhl, BIUSION[NE HA CKOPOCThL (PepMEHTATURHELIX PeaKITHI.

2. IIpakTiyeckas 4acTh.

2.1. Onpeaenenne oNTUMaIbHO TeMIIEpaTy phl JAeCTBUS (PepMEHTOB.
2.2. 3aBUCUMOCTE AEHCTBIS (DEPMEHTOB OT peakKIun cpeasl pH.

2.3. AKTHUBUPOBaHNE I HHI'IONPOBAaHIE aMIUIa3HI.

1. TEOPETUYECKA YACTB

DepMEHTEI, WIH 5SH3UMBI, IIPEACTARIIIIOT CO00I BBEICOKOCHEI[HAIN3NpOBaHHBIII
KJIacC BEIIECTB OEJIKOBOM MPUPOJLI, HCIOIB3YEMBIM JKHBBIMH OpraHH3MaMHI I
OCYIIECTBIIEHUS MHOTUX TBICAY B3alMOCBSI3aHHLIX XHIMHUYECKUX PpeakIUil, BKIIFOYAsd
CUHTE3, pacllaJl U B3aUMOIpPEBpAllCHNUSI OrPOMHOIO0 MHOXKECTBAa U pa3HOOOpa3msd
XUMHIUECKNX COeTUHEHUIN.

[Ipu MOBBIMIEHNN TEMIIEPATYPhl CKOPOCTL (PEPMEHTATUBHEIX peakKIIUil BO3pacTaeT
TaK e, KaKk I CKOPOCTh OONBIIMHCTRA XUMIUECKIX peakI[Uil: ¢ pOCTOM TEMIEpaTypEl Ha
10 °C CKOPOCTh peakIiuu yBenuuuBaercd B 2-4 paza. Ho Ttakoe yBelmueHne CKopocTel
UL (pepMEHTAaTURHBIX HaOIIOJaeTcs B Y3KOM HMHTEpBAalle TEMIIepaTyp. TemMmeparypa, Opu
KOTOPOM OTMedaeTCs MaKCUMallbHas CKOPOCTh peaKI[iil, Ha3blBA€TCS OITUMAIIbHOU 1 JJIS
OOJILIIMHCTBA (PEPMEHTOR JKHMBOTHOTO IIPOUCXOXKACHUS, OHa HaXOAUTCS B Ipeaenax 37-
40 °C. Tlocime HOCTIDKEHUS OITUMANIBHOIL TEMIIEpATypPhl CKOPOCTH OOJILIINHCTRA
(epMeHTaTUBHBIX IpolieccoB HaumHaeT nazaTh u mnpu 100 °C Bce (epMEHTEI TEpSIOT
KaTaJIUTHUECKIE CBOIicTBA. OTO OOBSICHSETCS TEIUIOBON JieHaTypalueil OelkoBoil
MOJIEKYJIEl (hepMeHTa.

CKOpPOCTh (pepMEHTAaTUBHBIX PEAKIIIl 3aBHUCUT OT COJEP KaHNI BOJOPOJUOHOB B
cpeqe. KoHnenTpamusga HOHOB BOJOpOJa, HPH KOTOPOH HaOMroJaeTcsd MaKcUMalbHasd
CKOPOCThL pe€akKI[uM, HazelBaeTcsd ontumanbHoll (onrumyM pH). Ilpu Hebombmiom
OTKJIOHEHIU OT onTUMyMa pH ckopocTh (pepMEHTAaTUBHOI peakKINHI 3aMEAILICTCS, IIPH
PE3KOM OTKIIOHEHUN - peaKIis IpeKpalfaeTcs IIOJIHOCTHIO.

Baugane pH Ha akTuBHOCTHL (PEPMEHTOB OOBICHSAETCSI TeM, UYTO OelIKOoBasd
MOJIeKylIa (epMeHTa SBISIETCS aM@OTEPHBIM SJIEKTPOIUTOM, KaTaJIUTUUeCcKH >(ddexT
KOTOPOTO 3aBHUCUT OT CTEIEHU MOHU3AIUHN (PYyHKIINOHAJILHBIX IPYIIN, KOTOPEIE BXOAAT B
AKTHUBHEII IIEHTP.

2. TEXHUKA BbBIIIOJIHEHWA PABLOTEI
2.1. OIIPEJJEJIEHWE OIITUMAJIBHOW TEMIIEPA'TYPEI JIEMCTBIA

OEPMEHTOB
NOKYMEHT NoanncAH
SNEKTPOHHOW noarnncoeio
CEDTHdJHHEITI 12000002A633E3D113AD425FBS0002000002A6 :| Kariellb 0?5%_]?{} paCTEDpa Kpaxmaﬂa B 4
Bnapeneu: lLleBayxoea TaTeAHa AnekcaHapoBHa

Kallellb pa3BeJeHHON B 10 pas CIIIOHHI.
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[Ipobupxku 1 m 5 nmomemaror Ha 10 MuH B nea, 2m 6 OCTaBILIIOT HPH KOMHATHOU
TeMIIEpaType, 3 U 7 cTaBAT B TepMocTaT Ipu Temmeparype 37 °C, 4 u 8 - B kuIsmyro
BOIY .

Yepez 10 MuH cnImBarOT BMeECTE (IOIIAPHO) COAEPKUMOE IIPOOHPOK, TIIATEIHLHO
[IEPEMEIINBAIOT U OCTABILIIOT CTOATH 10 MMH. 3aTeM U3 KaKJOH MpOOHpPKH OTOHparoT
HECKOJILKO KalleJb (3-5) JKUIAKOCTH U IIPOJIEJILIBAIOT Ha CTEKJIe peakluo ¢ itogoM (J, B
KJ).

Ecmnu okpacka rosiydaeTcsa CUHEN, OCTABIISIOT pacTBOp elle Ha 10 MUH U Iocle
ATOTO MOBTOPSAIOT PEAKIIUIO C MOJAOM Ha CTEKJIE O IMOSBIEHUSA KPacHOBATO-OpPaHKEBOI
OKpacKMU.

[IonmydyeHHBIE pe3yIbTaThl 3aHECTU B Ta0mI.3.1.

TaOmmra 3.1.

Homep Temnepatypa, 'C Okpacka ¢ 1o40M
pOOUPOK

lus 0

216 20

3u’7 37

418 100

3.2. SABUCHUMOCTE ) CICTBUSI ®EPMEHTOB OT PEAKIIMK CPEJIBI pH

['otoBar 5 6ydepHeIx pactBopoB ¢ pH ot 5,5 go 7.8. K 10 M1 IpUTrOTOBIEHHEIX
cMecell JoOaBIISIOT o 1 MII CJIrOHEI, pazdaBieHHOI Bojoll B 100 pa3 u 1 M1 xkpaxmana.
Cozep:KIMoe IpoOUpPOK TIIAaTENIbHO IepeMEIINBAOT U cTaBAT B TepMocTaT npu 37 “C Ha
10 muH. Ilocye uero n3 nmpoOupku 3 OTONPAKOT HECKOJILKO Kallellb KUJAKOCTH U Ha CTEKJIe
cMemuBaroT ¢ Jo B K J. Ecnu monyyaercss cuHee oxpallliBaHUE, TO PEaKIUIO ¢ MOJIOM
[IOBTOPSFOT KaxKJbple 5 MHH OO TeX IIOp, IokKa He OyJAeT KpacHOro MM OpPaHIKEBOIO

OKpaIllMBaHIA, KOTOPO€ yKa3hIBa€T Ha OJM3KOE 3aBepIleHHe ruiapoimn3a. Yepesz 2-3 MUH
[IOCJI€ TIOSBJIEHUS IIOAOOHOII OKpacK! Bce€ MNpOOHPKN BBEIHIMAKOT M3 TEpMOCTara U
IIOMEINAOT B CTaKaH CO JIbJ0M. I1Iocie AToro OLICTPO J00ABILIIOT B KaXKIYIO IMPOOHPKY IIO
2-3 KaIIa pacTBOpa HO/ja, NEepEeMENINBalOT I OTMEYAIOT OKpacky. OnrumanbHasg pH g
aMIJIa3bl CJIIFOHEI OyJIET B TOI MpoOHpKE, B KOTOPOIl KpaxXmall IIOJTHOCTBIO pacHIeITIIIC
(mpu peakiuu ¢ OJAOM OKpacka OyJeT xkenTtoil) PHoeToBOoe, KpacHO-(HOIETOBOE I
Oypoe OKpalllUBaHHUE II0KA3EIBAET MEHBLIIYIO CTEIIEHb PacCIeIICHI KpaxMalla.
Pe3ynbTaTel onbITa 3aHECTH B TaOMI. 3.2.

SNEKTPOHHOW NOAMUCHIO
Ceptudumrkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

Tabmra 3.2.
Homep pH Kommuecteo  0,5%-ro | KommiuecTBO  CIFOHBL, | OKpacKa ¢ HOIOM
IMpoOHPOK | Ccpedbl |pacTBOpa Kpaxmaia, M | 1:100,

1 3.6 1 1
2 6.4 1 1
2 A Q 1 1
[OOKYMEHT NOAMNUCAH ]
1
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3.3. AKTUBAILWA M1 MHI UEMPOBAHHWE AMWMIIASEI

B nBe mpoOupku BHOCAT II0 1 MIJI pacTBOpa XJIIOpHAa HaATpud, CyJib(daTa MEIN, a 3
IpOOUPKY - ANCTUIUINPOBAHHYIO BOAY. Bo Bce mpoOnpku JoOaRISEOT O 2 MII pacTBOpa
Kpaxmaja 1 II0 1 M pacTBopa pa3daBJIeHHOI CJIFOHBEI. Bce mpoOHpKH OJHOBPEMEHHO
IOMEIAoT B BOAAHyO OaHro mpu 38 UC.

Yepez 10-15 muH Bce mpoOupkn OJHOBPEMEHHO OXJIaXKJAIOT IOJ CTPYESil BOABI U
[IOMENAaIOT B CTaKaH CO JIbJAOM (JIEASHON BoJoIl). Bo Bce mpoOupkm J00aBIISIFOT pacTBOP
noja. I1o okpacke CyIsaT 0 CKOpOCTU THAPOJIN3a KpaxMmala.

I[lo pabore pmemaroT BBIBOJ O (pakTopax, BIISIIONIX Ha  CKOPOCTh

(bepMEHTATUBHLIX pEaKIii, O TOM, 4YTO SBRJSETCSH aKTHBATOpaMH M MHICHOHTOpaMU
(bepMEHTOB.

3. KOHTPOJIEHBIE BOIIPOCEI

1. Kakue BemecTBa Ha3elBaroTcs pepmenTamn’? VX XxuMudeckas: Ipupoa.

2. Pazmmune B geiicTBUN (PEPMEHTOR U HEOPTAaHNUECKNX KaTaJIN3aTOPOR.

3. Kakune u3BecTHBHI 0OIUe CBOINICTBAa (PEPMEHTOB U (PAKTOPHI, BIIAIONINE HAa
CKOPOCThb (P€pMEHTATURHEIX pEaKIIi?

4. Kakue cymecTBYIOT TEOPUH, OOBICHIIONINE MEXaHU3M AeliCTBUA (PEpMEHTOR?

5. Kakne akTuBaTOpEI 1 HHIMOUTOPE! (P€pPMEHTOB H3BECTHEI?

6. Kakue cymecTBYIOT CIIOCOOBI BBIJICIICHIS U OUNCTKH (PepMEHTOB?

7. CtpoeHue (pepMEHTOB.

8. Uto npeacTaBisieT coO0I aKTHUBHBIN LIEHTP (PEepMEHTOR?

JIABOPATOPHAN PABOTA Ne 4

Tema: " JIUIIAJEBI. OIIPEJEJIEHHUE OU3NKO-XUMWUYECKUX IIOKA3SATEJIEA"

1. TeopeTmueckas 4acThb (KOJJIOKBIYM)
1. XumMmdeckuil cocTaB U KJIacCHU(UKAITN JIUIIIOB

2. XapaKkTepUCcTUKa )KUPHO-KUCIOTHOTO COCTaBa JIMIINIIOB
3. CBOIICTBA XUPOB

4. Qu3nKo-XuMHN4YecKue IIokKa3aTeln (KDHCTEIHTBI) JKIIPOB

2. IIpakTiueckas 4acThb

OInpeaenuThb CTENIEH, HEHACKIIIIEHHOCTU Pa3JIMUHbLIX KUPOB

OnpeaenuTs BI3KOCTh M KO3((UIINEHT IIpeloOMICHHS PacTUTEILHOTO Macjla IIPH €ro
XpaHEHN! 1 HarpeBaHUN

OrnpeaenuTh KUCJIOTHOE YNCIIO PaCTUTELHOIO Macja P €ro XpaHeHN! 1 HarpeBaHUU

OJOKYMEHT NOArnnUCAH 1
ANEKTPOHHOW MOAMUCHIO KAA HACTD.
Cepribrkat: | 12000002A633E3D113AD425FB50002000002A6 MUecKle BellecTRa, GGH_IHMH CROTICTRBAMIL
Bnageney:  leG3yxoea TaTbAHa AneKkcaHapoBHa

HCPACTBOPIMOCTE B BOJC, HO BCC OHI

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PaCTBOPSIOTCS B OPpraHMUECKIX paCTBOPUTEILIX — XJIOPO(OpMeE, alleTOHE, OeH3UHE, CIIHPT,
TOJIYOJIE U JIp.

B cocTaB IMUINJIOB BXOAAT BEIIECTBAa Pa3HOTO XUMHUYECKOTO CTPOEHUSA, U BCIIEACTBUE
3TOT0 MHOI00Opa3mns BCE €€ HE BLEIpaOOTAHO OOIMENMPUHATON KIacCH(UKAIIUI 3TOTO
KJlacca COEIMHEHUIA.

Ilo xuMHYeCKOMY CTPOEHHIO JIUIII/IBI OOBIYHO AT Ha 3 OONbINNE IPYIILL. #pOCHble,
ClIoXCHble U apomamudeckue. MOJEKyIIBl npocmblX JINIINJI0B COCTOAT TOJIbKO U3 OCTaTKOB
KUPHBIX KHICIIOT M CIHPTOB, 3TO B OCHOBHOM TpUINIHIEpUALI (KUPBI) U JApyrue
HEUTpallbHEIE JINIMNALL. B OTIN4Yme OT IPOCTHIX JIUIIHUIOB CJHAOJCHble JUINALI KPOMeE
yriaepoja, KHCIOpoJa M BOJAOpoJa CoOJepikaT B CBOEM COCTarRe a3oT U docdop;
BaXHEHNIMUMHI MPEACTABUTEIIMU  CIOXKHBIX  JIMIUIAOB  SBJILIFOTCS  (POCOIIUIIIIEL
TIIMKOJIMIIUABI U JTUIIONIPOTENALI. TPEeThIO IPYIITY JIMINAOB COCTABILIFOT apomMamuyeckuie
munuasl. UX eme HaselBarOT cTepoujamMu. OHHM  SABIIFOTCS HPOM3BOJHBEIMHU IIPOJIYKTA
KOHJIEHCAIIUN  IIOJIHOCTBKO  THAPHUPOBAHHOIO  (PEHAHTpeHAa U IUKJIOIIEHTaHa
(muKIoneHTaHNepruApodeHanTpeHa). B cocTaB cTepon OB BXOJAT CTEPUHBI 1 CTEPU/IHL,
TUIINYHLIN IPEACTAaBUTEIbL CTEPIHOB — XOJIECTEPUH.

IIo oTHOHMIEHMIO K LIeJI0YAM JIUIINALI JCIAT Ha 2 TPYIILL. oMbliAemsle, KOTOPhIE IIpU
B3alIMOJEIICTBUN C I[EJI0YaMH THAPOJIN3YIOTCS, OTIIEIUISS KHPHEIE KHCIOTHI I 00pazys
COJIN BBICOKOMOJIEKYJIIPHBIX KUPHBIX KHCJIOT — MbLIa, U HeoMbliisiemble, KOTOpPble HE
COoJlepIKaT JKUPHOKHNCIOTHLEIX OCTATKOBR, COSAMHEHHBIX 3(PUPHOIl CBI3BIO, U IIOATOMY IIPH
KOHTAKTE C IEJIoYaMH He THAPOJIN3YIOTCS I He 00pa3yroT MBI K OMBIISIEMBIM JTUIIaM

OTHOCATCS, IMPOCTEIE M CIOXKHBIE JIMNUABEI, K HEOMBIIIAEMBIM — KHPOPACTBOPUMEIE
[IUTMEHTHI, BUTAMUHBI, ApOMaTHUECK e JINIIHIEL.

Hanoosiee ynorpedMTe/bHLIM SBIISIETCS JIeIICHIIE JINMNIJ0OB Ha HCUPLL U
HCUPONOOOOHDBIE GeliecmBa — NUNOUObL.

Junouosr. K xXupomoJoOHBEIM BeIEeCTBAM — Jinouoam OTHOCATCS (Poc(oIuInabI,

TITUKOIUIIIARL, CTEPOUILI I BoCKa. D ocghominuont (pocghamuont, pocghocmineptiont), Kak
I JKUPEI, SIBIIIFOTCS CIOKHBIMU S(}upaMil U COCTOST N3 TIHIEPHHA, ABYX MOJIEKYJI
JKIPHBIX KHCJIOT, (oc]opHOIl KUCIOTHI U CIHUPTOBOIO KOoMIIOHEHTa. Pochoaummuisl —
IU(IIbHEIE COSMUHEHN. Ta YacTb MOJIEKYJIBI, KOTOpas COCTOUT M3 OCTATKOB JKHPHBIX
KICJIOT — ruapodoOHas, Apyras dacTb MOJIEKYJIBI, COCTOMINAs 13 riaulepura, dbocdopHoii
KICJIOTHI U CIHUPTOBOI'O KOMIIOHEHTa, CIIOocOOHAa K MOHHI3AIIUHI U JIETKO PacTBOPSETCS B
BoJie — oHa ruapodumbHa. ITosToMy dochonmnuasl Ha3LEIBAIOT IIOJSIPHEIMU JIUIINIAMU B
OTJIINYIE OT KUPOB — TPUITIHIIEPIIOB, KOTOPEIE HazbIBalOT HEMOIIPHLIMIL. Doc hOTHITNIE]
BXOJSAT B COCTaB IIOYUTH BCeX TKaHell, y4acTBYIOT B (OpMHUpPOBaHHU KJIETOUHBIX I
BHY TPHKJIETOUHBIX MEMOpaH.

Cmepoudb: HaxXOAsATCI B KUpaX B BHAE CMEPUHOE8 — BBICOKOMOJIEKYIIIPHBIX
IIIpoapoOMaTHUYECKUX CIHPTOB H MX 5S(HUPOB, HazbIBaeMBIX cmepuoamu. CTEpUHbI
JKIIBOTHEIX Ha3BIBAIOTCS 300CTEPUHAMII, & pacTeHUIT — QUTOCTEPUHAMIL

Bocka. OTta rpyIna KIponoJOOHEIX BEIIECTB, MpeACcTaBIIIoNmas codoil Mo XUMIUECKOMY
CTPOCHHIIO CJIOXKHBIE S(UPLl BBICHINX JKHPHBIX KHCIOT H  BBEICOKOMOJIEKY JISIPHEIX
OJHOATOMHBIX CIIUPTOR. Bce Bocka B OOBIUHBIX YCIOBUSX TBEPble I PACTBOPSIOTCS, Kak

1 JKMDBL. B ODTaHNYECK X DACTBODUTEILIX. BOCka B pacTEHUSX M JKNBOTHEIX BEIIIOJIHSIOT B
[OKYMEHT NOANWUCAH

SNEKTPOHHOW NMOAMMCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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)K.Hpbf — 3TO CIIOJKHEIC Bq)Hpbl TPEXAaTOMHOI'O CIINPTa IJIMOCPIIHA H KHIPHBIX KHCIIOT,
Ha3bIBACMBLBIC TI'IMICP ITJIdMII.

I'miyepun O ] Ocmamku mpex pHblX KUCI0m

H,- C-O --CHE;-CH;-CH;-CH;-CHE-CHE-CHE-CHE-CHE-CHg-CHg-CH;

P

H-C-O - C-CH)-CH,-CH,-CH2-CH»-CH»-CH,-CH,-CHa-CHo-CHo-CHp-CHo-CHi

P;H

H,-'C-O -C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CHj;
--------- Tpuznuuepud

S PR

[Io mpouncxoXkJaeHHIO XUPEl AEIIIT Ha pacTUTEBHBEIE (Macjia) U KHUBOTHEIE. B cocTaBe
IIPUPOJHEIX KUPOB HANIEHO HECKOJILKO JECATKOB Pa3IMUHBLIX JKUPHBIX KUCIOT. Cpenn
HIIX OOJbIas JOJIS1 NPUHAJICKHUT BEICIINM JKHPHBEIM MOHOKapOOHOBEIM KHCJIOTaM, T.€.
KICIIOTAaM C UHCJIOM VIJIEPOAHBEIX AaTOMOB B MOJIEKyJle, paBHEIM 16 u Oonee.
HuzkoMomnekyIsapHBIE KUPHBIE KICIIOTH B MEHBIIEH CTEIEHU YUacTBYIOT B 00Opa30oBaHUU
KIPOB.

BrIcmne xUpHBIE KUCIOTHI, 0OHApYKHUBae€MEIE€ B COCTaBE ITIMIEPUA0B, pa3eiIsIFOTCs Ha 2
TPYIIILI: HACHIIM[EHHLEIE I HEHACHIICHHEBIE(YITIEBOJOPOAHAd I[€IIb KOTOPBIX COJCPIKUT
OJHY WJIN HECKOJBLKO JIBOMHBIX CBA3€ll). J[J11 OOIBIIMHCTRA KUPOB ITHIEBLIX IIPOJYKTOB
XapaKTEpHO HaJIMYNUE PA3HOKUCIIOTHBIX TPUIIIHIIEPUIOB, COJEpIKAIIIX B MOJIEKYJIE JBE
WM TPU pazINyHbIe KUPHBIE KUCIIOTEL. OJHOKUCIOTHEIE KUPHl BCTPEUAIOTCS pEXKE, UEM
Pa3HOKUCIIOTHBIE. B mpupoje mnzBecTHo 0kojio 70 pazNMUHBIX KHUPHBIX KHCJIOT, HO

Hanbollee YacTo B AKHPpaxX BCTPCHAKOTCA. M3 HACBIMICHHBIX — IIAJIEMIUITIIHOBAA,
CTCAPHMHOBAA, I13 HCHACEIII[CHHBIX — OJICITHOBAA, JINHOJICBAA, JIMHOJICHOBAA,
dPAaxXHJOHOBAA.

JKUpBL pa3IiMyHOro IMPOUCXOXKASHIS OTINYAIOTCS APYr OT Apyra IO COCTaBY JXKUPHBIX
KICJIOT. B pacTUTENILHBIX JKHpaxX B OCHOBHOM COJIEPKATCS HEHACHIIEHHLIE JKUPHBIE
KICIIOThI, & B JKHBOTHBLIX IIpe0oOJaJaroT HacHIIeHHLIE. CBOINCTBA JXUPOB B OCHOBHOM
OOyCIIOBJIEHEl CBOIICTBAMU JKHUPHBIX KHCJIOT. Tak, IIpeoOsiajlaHNe HACHIIEHHBIX NN
HEHACHIIIIEHHBIX JXUPHBIX KHCJIOT OKAa3bIBAET CYIIECTBEHHOE BINSIHUE Ha TEMIIEPATYPY
IUIABJIEHUS KUPOB. OHA IMOBBIMIAETCA C YBEIUMUEHHEM YNCJIa U JJINHBl HAaCHIIEHHBIX
KUPHBIX KHCIIOT. YeM BHIIE TeMIlepaTypa IUIABIEHUA JKUpa, TEM OH TpyJaHEE
ycBamBaeTcs. UeM OoJIbIe B KUpPE HENpeeIbHBEIX (HEHACHIIMEHHBIX ) KUPHBIX KUCJIOT U
yeM OOJbIIIe CTEeIIeHb HellPEeAeIbHOCTHU (YHICIIO JBOMHLIX CBI3€il), TEM HIDKE TEMIIEpaTypa
IUIABIIEHUS KHUpa, IIO3TOMY PAaCTUTENbLHBIE Macja OCTAalOTCd JKUAKUMU JaXe IIpu
TeMmIepaTypax, onmkux k 0°C 1 HIKe.

Puznyeckne CBOMCTBA KUPOB. JKUpPEHI Jlerdye BOALI I HEPACTBOPUMBI B HEIl BCIIE/ICTBUE
CBOEI HEIIOJIIPHOCTH, HO PACTBOPUMEI B OpraHNYECKUX pacTBOpUTEIIX. C BOJOI KUPHI B
IIDICVTCTBUN CJIAOBIX IIeIodeil. OeNKOB M APYTHX KOJUIOWAOB MOTYT OOpazOBLIBATh

OJOKYMEHT MNoariMcAH | w i
SAEKTPOHHOM NOANNCHIO e MENbUANIINX Kalejlek (Hampumep, B
CEDTHdJHHETf 12000002A633E3D113AD425FB50002000002A6 ‘TIREKH BDﬂBI paCHpEﬂEHHI‘GTCH B }HI’IPE STD
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

"‘BC MaprapHHa:, MaﬁDHEBH: KpEMDE, d TAKIC
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IMEeThL OOJIBIIOE 3HAadeHHe AJIs YCBOSHHS KHUpOB. JKUpBEI HENETydHW, HO MPU CHJILHOM
HarpeBaHnn (240-250 °C) paznararorcs ¢ oOpa3oBaHUEM JIETYUHX CHJILHO HaxXHYy X
BEIECTB, CPEAU KOTOPBIX albJAeri]] aKpOJIEMH HMEET OUEHb HEIPUIATHBIN 3alax I«
TOPLKUI BKYC.
3 XxuMHIiecknxX CBROIICTB HanmOoJIee BaXKHBIMU IS MHUIIEBBIX KUPOB SABISIOTCS THIPOIIN3,
I OKHCIIEHIE M THJIpOoTreHN3aIlsa (BOCCTAHOBIICHUE).
B mponecce ruaponma JKHpBl PACHICIUISIOTCS Ha IJIMLEPUH  CBOOOJHEIE KHpPHBIE
KICJIOTHI. BaxxHoe 3HaueHue npu TUAPOJIN3E MMEET IIPUCYTCTBUE BOJLI, TaK KakK OHa
[IPUHIMAET HEIOCPEACTBEHHOE ydacTUE B peakiuu. 1 uaponns KUPOB YCKOPSAETCS II0]
IENCTBUEM COJEpKaIUXCcsId B HUX (PEpPMEHTOB JIHMIIa3, IIPH MOBHIMICHNHI TEMIIEpaTYpPHI.
Eaxue memoun (NaOH m KOH) Takke BBI3BIBAIOT THUAPOJIN3 KHUPOB. OTOT IMPOIECC
Ha3LIBAIOT OMblLICHUEM.
B 1mporecce XpaHEHUSA XKUPhLI MOIYT IIOJBEPraThbCsl IIPOTOPKAHUIO, BBI3BAHHOMY UX
okucneHuem. OKUCJIEHIE XUPOB AEIICTBUEM KICIIOpOJa Bo3ayxXa 0e3 ydacTus (PEpMEHTOB
Ha3BIBAKOT A6MOOKUCIEeHUEeM(CaMooKucleHuem). HadmHaeTcsl 5TO HU3MEHEHHE JKUPOB C
0OpazoBaHUs IIEPEKHUCHBIX COEIUHEHHI B pe3ylbTaTe OKHCIEHUS KUCIOPOJOM BO3AyXa
HEMIPEJICIILHBIX KUPHBIX KICJIOT. 3aT€M B PE3YyJIbTaT€ BTOPUUHBIX PeakIUil OKUCIICHUA
[IEPEKNCHBIX COEAMHEHUI HaKaIlJIMBAIOTCS albJierUabl, KETOHBI, HIU3KOMOJIEKYJISIPHLIE
KICJIOTBI M JIpYTU€ BEIIEeCTBa, IPUIAIOMUE KUPY TOpbKUl BKyc. OKUCINTEIHLHOE
[IPOTOpKaHNIE XUPOB YCKOPSETCSI B MPUCYTCTBUH JaxKe€ HeOOJBIIOro KOJIMYECTBa BJIATH,
CBETa, IIPU MOBLIIMIEHHON TeMIlEpaType. CKOPOCTL OKUCJIEHN BO3PACTAET C YBEJINMUEHUEM
YICIIa JBOMHBIX CB3EIl B MOJIEKYJIE KUPHBIX KIUCJIOT, B IMPUCYTCTBUM KaTalIU3aTOPOB —
cIe0B MeTayuia (Menu, keneza). OKHCIEHHE XHUPOB MOXKET IIPOTeKaTh U C Y4YacTHEM
(epMEHTOB, HAIpUMEP, OKUCJICHHE MaprapuHa, CIMBOYHOIO Macja IpU MOPaXKeHHU
ieceHAM. OKUCINTELHOE IIPOropKaHNe — CaMblil pacHpOCTPaHEHHBINI BUJ IIOPYN
KUPOB. IIpu 3TOM B )KHUpax HE TOJILKO YXYIIIAIOTCS OPTaHOJENTUUECKNUE CBOIICTBA, HO I
CHIDKAaeTCs IX Omojormgeckas I[€EHHOCTH 32a CUeT YMEHBIICHHISI COACpKaHILI
HE3aMEHHUMBIX IIOJIMHEHACHII[EHHBIX JKUPHBIX KHCJIOT (JIMHOJIEBOI, JIMHOJIEHOBOIL,
apaxXUJOHOBOI).
T'uopocenusayua. JXupel, cogep:kamue HeIpeJebHbIe JXHUPHBIE KUCIIOTHI, CIIOCOOHEI
[IPUCOEAUHATEL BOJAOPOJ II0 MECTY ABOMHBLIX CBs3el. lIpoliecc mpucoeguHEeHUs KUpaMil
BOJIOPOJa HA3LIBAETCH 2uopoceHusayuell. B pesyibrate HEIpeaeIbHBIE KIUPHBIE KNUCIIOTHI
[IPEBPAIAIOTCS B MPEACIILHBIE, a KUPHI U3 KUJAKIX — B TBEpAbIE. | MApOreHN3NPOBaAHHBIN
JKUIP ABIIAETCSA OCHOBHBIM CBHIPHEM JJI1 M3TOTORJIEHNA MaprapyuHa 1 KYJIMHAPHBIX KIPOB.
Dusuxko-xumudeckue noxkasamea Hcupos. JKUpBl XapaKTEPU3YIOTCS HEKOTOPLIMU
o0muMH  (PUINKO-XUMOYECKIMHI II0Ka3aTEIsIMH, K KOTOPBIM OTHOCSTCS IINIOTHOCTB,
TEMIIEpATyphl IIABJICHNS U 3aCTBIBAaHI, KO3((QUIIMEHT MOPEIOMIEHHS, BI3KOCTE,
KICJIOTHOE YHCJIO, YMCJIO OMBIJICHUS, MOJHOE YUCIIO U JP. COIIOCTABJICHUE IIOJIYUEHHBIX
Ipd aHamn3e (QU3NKO-XIMUYECKNX II0Ka3aTejleil MO3BOJIIET YCTAaHOBUTH IIPHUPOAY U
KaueCTBO JKUpa.
Kucnomnoe uwucno nokasslBaeT CKOJILKO MI €IKOI'0 Kajusd TpeOyeTcs A/ HeNTpaln3alin
CBOOOJHBIX JKUPHBIX KUCJIOT, cojJiepkamuxcsa B 1 r xxupa. CBOOOJHEIE KUPHBIE KHCIOTEI
HaKaIUINBalOTCd B JKUDE IPU €ero rwiponme. Yem Oojiee ONaronpusATHHL U
OOKYMEHT MNOAMUCAH |
SNEKTPOHHOW MOAMUCHIO YILIIE HAaKAIIMBAETCSI CBOOOIHBIX JKUPHEIX

GEDTHC]JHHETZ 12000002A633E3D113AD425FB50002000002A6 BeEKeCTE H ﬂDﬁpDHaT‘IECTBEHHDCTB }Hllpa 1
Bnapeneu; lLleBayxoea TateAHa AnekcaHapoBHa
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HYucno ombineHuA XAPAKTCPH3YCTCA KOJIMHCCTBOM MI' CAKOI'O KalJlli, HED6XD,[[HMD1"D JUTIHA
HEfﬁ[’I‘paHHBaL{HH KdaK CBD6D,[[HLIX: TaK 1 CBA3dHHBIX KHPHBIX KHCJIOT, COACPAKAIIIXCA B Ir
AKIHPA. Bricokoe HICJIO OMEIJICHIIA YKa3bIBA4ACT Hd IIPUCYTCTBIIC B KHPC
HII3 KOMOJICKYJIAPHBIX KHCJIOT.

ﬁﬂ@HGE YU /IO TIOKA3BIBACT KOJIMMHECTBO I ﬁ{}ﬂa:. KOTOPOC MOZKCT IIPHCOCINHHNTECA K 100 r
AKIHPA. I;JID,[[: KaK HM3BCCTHO, MOKCT BCTVYIIATE B PCAKOHNIO C HCIIPCACJIBHBIMHI KIIP HBIMII
KHCJIOTaMI1, IIpPHCOCIANHAACE K HHM IIO MCCTY ,[[BDfIHEIX cBa3eil. Yem OoimIme
HCHACBIICHHBIX JKHPHBIX KIHICJIIOT COACPIKHUTCA B MOJICKYIIC JKIIpd, TCM OonbIIee
KOJIITHYECTBO f:ID,[[El OH MOJXKET CBsi3aTb. YeM BEHIIIE ﬁD,I[HGE HIICJIO, TCM XKHpP JICIHC
OKHICIIACTCA 11 MCHCEC yCTGf’F—IHE IIPH XPAaHCHIII.

TEXHHWKA BEIIIOJIHEHWA PABOTEI

2.1. CPABHEHME HEHACLHIIIEHHOCTHW PA3JIMYHBIX JKXHMPOB
OOopyaoBaHue, peaKTHBbL. Bechl TeXHOXUMHYECKHE, MHKPOOIOpETKa, IIPOOHPKH
CTEKJISIHHBI€ XUMIUECKHe,, MUIeTK;, xj1opodopM; itog (0,001 H) B xmopodopme.
O0beKThI ucciaeqoBaHusa. Pa3nudHeie JKUPBI: KOPOBBE Macjlio, CBHHOE Callo,
PacTUTEIBLHOE MacJjlo, MapTapuH.
OTtBecutrs B mpoOupku 1mo 0,5 r pa3IMdHBIX JXKUPOB (CBHHOE Callo, KOPOBLE MAacJIO,
MapTrapiH, I[IOJCOJIHEUHOE Macjio). PacTBOpHuTE KaxAblil kuUp B 3 M XiopodopMa U
TUTpoBaThk n3 Mukpodropetrkn 0,001 H pacTBOopoM Ilioga B XJjopodopme A0 OTUETIHBO
pPO30BOII OKpacKU. 3anucaTb 0OBEM pacTBOpa IioJa, IOIMEAINNII Ha HAaChIMEHNUE KaX0T0
BIIJA JKIIpa. Pe3yIbTaTEl ONBEITOB BHECTU B TAOIIUITY.

TaOmura 2.1

Buy xxupa O0OBeM 0,001 u Ilioma B xmopodopMe,
IIOIIEAIINI Ha TUTPOBAaHNE

CJINBOYHOE MacJIo
CBHHOE caJio
Iloncomueunoe Macio
Maprapusu

C,[[EHE’LTB BEIBOJEBI O CTCIICHI HACBIINICHHOCTII Pa3JIMYHBIX KHIPOB, PACIIOJIONKHTb
HNCCJICJOBAHHBIC XKHPLI 110 yﬁhIBaIDH_[Eﬁ CTCIICHII HACBIINICHHOCTII.

2.2. OIIPEJJEJIEHUE ®U3NKO-XVMWNUYECKUX [IOKA3ATE) 51 JKUIPA.
OOopyaoBaHNEe, peakTUBBEL. PedpakToMerp, CEeKYHIOMEP, BHCKO3NMETP KaIIUJUISPHEIIL,
BEChl TEXHOXMMUUYECKNE, KOHHMYdecKne KOIOBl Ha 250 My, MUKpOOROpeTKa, HeHTpalbHasd
CMECH ATIUIOBOIO CIIMPTa U 3TUIOBOTO 3¢upa B cOOTHOmEeHHH 1:2, 1%-HBIll CIINPTOBOII
pacTBop peHondrarenHa, 0,1 H pacTBOp ruapaTa OKUCH HATPUSL.
OOBEKTHI nccuemopannd. Cpexee (paduHUpoBaHHOE WIN Hepa(pUHUPOBAHHOE)
PACTUTEIHLHOE MAcJIO, MacJlo, IIOJIBEPTrHYTOE UIUTEIILHOMY XPAaHEHHUEO, MACJIO, IIPOTPETOE
B TeucHue 2. 4. 6, 8 u 12 gacos.
OmnpeneneHne BI3KOCTH M KO3((PUIMEHTa IIPEIOMIIEHNS CBEXKEr0o, XpaHUBIIErocsd U
MTNOTHETOTO 0ONARITOR NACTUTENRHOTO MAacTa  BSg3KOCTh Macla ONpeAeSIUTh C IIOMOIIBIO
[OKYMEHT MNOANWUCAH
SNEKTPOHHOW NOANUCHIO ype 20 °C. Ilocne uccinenoBannsa Kaxgoro

Ceptndhmkar: 12000002A633E3D113AD425FBS0002000002A6 IITh, IIPOMBITE HpH6Dp OpraHMYeCKIM
BEnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa
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pacTBOpPUTEJIEM (C pacTBOpUTEIEM padOTaTh MOJ TATr0il) M HPOCYIIUTHL B CYIIIJILHOM
miady.

Kosdduiiuent npenomseHus oOpas3lloB Macja OIPEAeINTb B pedpakToMeTpe ¢
TouHOCTREO g0 0,0002. Ilocnme coBMmemieHus TIpaHHUIBL pazjeila CBETa U TEHHU C
[IEPEKPECTUEM CETKU OTCUNTATh II0 IIKAaJe IENbIE, AECATHIE, COThHIE U THICIUHBIE JOIU
3HaAUYe€HNS IIOKa3aTeNsd IIPEJIOMISHUS, JECATUTRICSAUHELIE JOJIM OIIEHUThL Ha IJjla3.

3aMep IpoBeCTH 2-3 paza U MOJACUNTATL cpeaHee apupMEeTIUECKOe 3HaAUCHIIE.
OnpeaesleHHe KHCJI0THOro 4mciaa. HakommeHnme CcBOOOAHBIX JKHPHBIX KHCJIOT IIPH
TEPMUUECKOM OKICJIEHUN MacJjla KOHTPOJIUPYIOT, OIIPEAEIISIS €0 KMCIOTHOE YUCIIO.

B xoHmUecKkyro K0oJIOy BMECTIMOCTBIO 250 MJT OTBECHUTh Ha TEXHOXMMIUECKIX Becax 3-5 T
Kupa, OpwinTk 50 MII HEHTpaldbHOII CMECHU STUJIOBOTO CIHMpPTa M STUIOBOro 3d¢upa,
[IepeMeNIaTh JO IOJHOIO pacTBOPEHUS kupa 1 Jo0aBUT 3-4 xamwu 1%-HOTro CIIHPTOBOIO
pacTBopa ¢eHondranenHa. Ecam mMacino TeMHOe, TO BMecTO (peHoJdTalenHa CIeIyeT
nodaBut 2 Mia 1 %-Horo pactBopa TuMoJI(pTanenHa. PacTBop Macia OBICTPO
OTTUTPORaTL 13 MuKpoOropeTkn 0,1 H BOJHBEIM pacTBOPOM THApaTa OKUCH KaJIus W
HaTPH JI0 HOSBJIEHUS cI1ab0-p030BOIl OKpaCKH, YCTOMUNBON B TeueHue 30 CEKYH/I, €CJIH B
KaueCcTBE MHAUKATOpa HCIONBL30BRaNcsad (eHOI(TalenH, I CUHENl — IpU HCIIOIb30BaHUI
THUMOJI(pTaIenHa.

KucIoTHOE YHCII0 BEIUHCIIIIOT 0 (POpMYyJIE:
5,611-k-b

2

Ku =

a
rae b — xonmdectro 0,1 H pactBopa KOH mm NaOH, n3pacxogqoBaHHOT0O Ha TUTPOBAHIIE,

MU,
k — mompaBka k Tutpy pactropa KOH nmu NaOH ;

5,611 — turp Touno 0,1 H pactBopa KOH mmm NaOH;
a — HaBecKa JKupa B T.

Pe3ynbTaThl HCcIeA0BaHNII CBECTH B TaOmuIyy 2.2.
Tabmuia 2.2

O0pa31fel du3nyeckne mokazaTein XuMnueckue
Macell [T0Ka3aTern
BSI3KOCTb Kosdpumuenr KucnoTHoe umciio
IIP €JTO MIIEHILS

CrenaTh BEIBOJLI:

1) 0 3aBuCUMOCTH BS3KOCTH 1 KO3 (UIIEHTa MNpelIOMJICHIS PacTUTEILHOrO Macia OT
IIPOJOJIKUTEJILHOCTY €r0 XpaHEeHI 1 HarpEeBaHIS,

2) 0 3aBUCHMOCTHU KHCIOTHOTO HYHICIAa PACTUTEILHOTO Macia OT IIPOJIOIKUTEILHOCTU €TI0
XpaHEHNS 1 HaIpeBaHIL,

3. KOHTPOJIEHEIE BOITPOCEI.

1. YUto Takoe IUTINJILI?

AOKYMEHT NoanmncAH
SNEKTPOHHOWM NMOONMUCHIO
Ceptudchukar:. 12000002A633E30113AD425FB50002000002A6 YOR?
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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5. KakoBul ¢pu3ndecknue n XUMIYECKIe CBOMCTBA KUPOR?

6. Kakme n3MEHEHUsA IPETEPIEBAOT JKUPLI IHNINEBLIX IIPOAYKTOB MPU XPaHEHUU U
TepMHIdeckoil oopaboTke?

7. KaxoB MexaHI3M aBTOOKUCIIEHUS KUPOB?

8. UTO IpOHCXOAUT C KUpaMU IIPH B3aUMOJEICTBUI C BOAOIN IIpU XpaHEHHUN 1 9.
rugpoTepMuUeckoil oopadboTke?

9. Kakne ¢usnueckue mokasaTelnn KadecTBa KUPOB BhI 3HAE€TE 1 KaK OHU M3MEHSIOTCS B
IpoIlecce XpaHeHNI U TepMIUueckoli oOpaboTku?

10. Kakne xummueckne noka3aTeln (KOHCTAHTHI ) JKHIpa Bbl 3HAETE M KaK OHU N3MEHIIOTCS
IpU XPaHEHNNU U TEPMIUECKOIl 00paboTKe?

11. Yro moHMMarOT I10j OHOJOTMYECKOH IIEHHOCTHEO JKHpa U KaK OHAa H3MEHSIETCSI B
IPOIECCE XPAaHEHUI U TEPMHIUECKOIl 00paboTku?

JIABOPATOPHAN PABOTA Ne5

Tema: «KOJIMUYECTBEHHHBIN AHAJIM3 BUTAMUHOBY

1. Teopernmueckas 4acTh (KOJUIOKBIIYM ).

1.1.IIpunuim paboTel POTO3JIEKTPOKOIOPHIMETPA.

1.2. buonornueckas poJjib KapOTIHOB.

1.3.buonornueckas pojs BUTamuuHa C.

2 IlpakTimueckas 4acThb.
2.1. Asy4yeHune CBOICTB U METO LI KOJINMYECTBEHHOT'O OIIPEIEIIEHNS KapOTUHOB.
2.2 OnpexgeneHue KkojimuecTBa BuTaMmnua C 1 N3y4yeHue ero CBOICTB.

1. TEOPETUYECKAS YACTE.

DOTOKOJIOPUMETPUUECKIM IWIN  (POTOAJIEKTOKOJIOPUMETPHUECKIM  HAa3bIBA€TCS
METOJI, OCHOBAaHHBEIMI Ha (OTOMETPHUPOBAHHM (HM3MEPEHNN) KOJINYECTBAa CBETA,
IpOIIEeAIIEer0 Yepe3 OKpalleHHBIII pacTBOp ¢ IoMombko (¢oToaneMeHToB. [lox
BO3JICIICTBIEM  CBe€Ta B (OTO3JIEMEHTE€  BO3HUKAET  SICKTPHUUECKHII  TOK,
[IPOIIOPIIUOHATILHEINT ~ MHTEHCHUBHOCTH  ocBemeHnd.  Cmima  Toka — m3MepseTcs
YyBCTBUTEIBLHEIM IIPpUOOPOM — TrajlbBAaHOMETPOM, IIO0 MOKAa3aHUSIM KOTOPOTO HaXOJAT
KOHI[EHTPAIIIO OMIPEAEIIIEMOr0 BEIECTBA B pacTBOPE.

DoTO03JIEMEHTOM HA3BEIBAETCS IIPHOOP, B KOTOPOM CBETOBas SHEPTHU PEBpaIlaeTCs
B AJIEKTpHUecKkyro. PaboTa goTonrmeMeHTa OCHOBaHa Ha SABNIEHUU (PoTo3(p(PeKkTa — OTPLIBE
3JIEKTPOHOB OT aTOMOB BEIECTBA 110/ BINSIHIE OCBEICHII.

B cBsa3m ¢ TeM, YTO MEXJIy HHTEHCHBHOCTBIO CBETOBOIO IIOTOKA M CHJION
AJIEKTPUUECKONO  TOKa,  pa3BUBaeMOro  (POTO3JIIEMEHTOM,  CYIIECTBYET  IHIpsMasd
IPOIIOPIIMOHAIILHOCTE, (POTO3JIEKTPOKOIOPUMETPHUECKHI METO  IOJUNHSAETCSI TEeM XK€
3aKOHOMEPHOCTIM, KOTOPEIE JI€KaT B OCHOBE (POTOMETPIIL.

CymHOCTE paboTEl (POTOKOIOPUMETpa IMIPIMOI0 MJEHCTBHS 3aKIOYaeTcs B
CIEQYIOMIEM: Ha IIyTH CBETOBOI'O IIOTOKAa IIOMEIIAIOT CRBETOPUILTP N KIOBETHL C
OKpalll€eHHLIM pacTBOpoM. K3 pacTBopa cBeT momajgaeT Ha (POTO3JIEMEHT, B KOTOPOM
BO3HNKAET COOTBETCTBVIOIIAS CHJIa TOKa. M3MepseMas raJlbBaHoMeTpoM. 11o mokazaHmsam

OOKYMEHT noarncAH | o . i
SAEKTPOHHOM NOANUCHIO JOBOUHON KPUBOII, HaXOIAT COJEpP KaHIE
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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OCHOBHBIMU IIapaMCTpaMIl BCCX (]I’)DTGMETPHT-IEEHIE{ GHpE,I[EHEHHﬁ ABIIAFOTCA JJIITHA
BOJIHEI ?L:, IIPpH HDTDpDﬁ IIPOMU3BOAUTCAHA HM3MCPCHIIC OIITUYECKOII INIOTHOCTII, BCJIITHITHA

OITUYECKON IUIoTHOCTH D), Tommuua crnosg oOpazna 1, kxoHIeHTpanusa pacTBopa C.
KanuOpoBounslil rpaduk mnpeacTaBigeT coOoil rpaduK 3aBUCHMOCTH ONTHYECKOI
I10THOCTH (D3) OT KOHIIEHTpalIu UcCIIeay eMoro pacTropa (C).

JlaHHBIIT METOJ MOKHO MCIIOJIL30BATh JJISI aHAJII3a TOJIBLKO ONTUYECKH IIPO3pauHbLIX
KUIKIX CPEI.

B  Hacrosmeli paGoTre ¢ 1noMombi  (DOTOKOIOpHUMETpPa  IIPOBOJUTCS
KOJIMUECTBEHHBIN aHaJIN3 KapOTUHOB B CIIMPTOBOM 3KCTPaKTe KpacHOTO IIeplia.

Buramuu C (aHTHCKOpOYTHBIN BUTAMIH ) IIPEACTABIAET cO00il aCKOPOMHOBYIO
KICIIOTY. XapaKTepHBEIM CBOMCTBOM aCKOpOMHOBOII KUCJIOTHI SIBJIIETCS €€ CIIOCOOHOCTD K
okncieHnto. OHa OKHCIISIETCS B IETUAPOaCcKOPOMHOBYIO KHCIIOTY. KOTOpas B CBOIO
odepeIb MOXKET ObITh CHOBa BOCCTAaHOBJIEHA B aCKOPOMHOBYIO KUCIIOTY.

CrocoOHOCTEL BuTaMnHa C K OKHCIECHNIO HCIIONIB3YETCS JJI1 €ro KOJINMUEeCTBEHHOTO
onpenencHI. OH MOXET BOCCTaHAaBINBaTh 2,6- IUXJIOp(EHONUHI0MDEHO, IIpeBpaIas
ero B OECIIBETHOE COEIMHEHIE.

B HeuTpalbHON M IIEIOYHON Cpeae BOJHBINL PacTBOp HATpHEBON comu 2,6-
Ixj10p heHonnHI0 (peHoIa oKpallleH B CUHUII, B KHUCJION cpeje- UMEET PO30BYIO OKpacKy
npu pH 4,0-5,0- B puosnieroyro.

2. TEXHHWKA BBIIIOJIHEHMA PABOTEL

2.1. KOIIMYECTBEHHOE OIIPEJIEJIEHHME KAPOTHHOB.

B kxonby ¢ npurtepTtoil mpoOkoii Ha 250 MII BHOCAT 1 I BO3YIIHO-CYXOI'0 KPacHOTO
mepiia, IpegBapUTEIIbHO TOHKO N3MEbUEHHOTO, J00aBILaoT 200 Ml neTpoIeitHOTo 3dupa
1 IIPOBOJAT SKCTPAKIUIO B TeueHUE 24 YacoB.

OKpaleHHBIl B KENTBIH IBET 3(QUp OTPUILTPORBIBAETCS B MEPHBII IIJIMH/IP.
Ilocrme »5TOro ONPENEsIAstOT MHTEHCUBHOCTL OKpackUd IIOJIYUEHHOI'O pacTBOpa Ha
(POTORJIEKTPOKOIOPUMETPE, IIPeBAPUTEIHLHO IIOCTPOUR KaJIMOPOBOYHKI I IpaUK.

IIocTpoeHne xkannOpoBOUHOro rpaduka.

B mepnyro xondy Ha 1a nomemaroT 0,72 uncteix kpuctauioB K>CroO;. PacTeop
TIIATEIILHO B30aNTHEIBAIOT M OCTABIMIFOT Ha CYTKH B TeMHOM MecTe. Illkamy rotroBsT
TOJILKO Ha CIEIVION[NII J€Hb COIJIACHO HIKEIpHBeAeHHOII Tadbmmme. Ilocme atoro
OIPEJEIIIOT NHTEHCUBHOCTH OKPAcKU IIOJIYUEHHOI'O pPacTBOpa IIYTEM ONPEACIICHUS
OITHUYECKOIl IDTOTHOCTU Ha (POTOSIEKTPOKOJIOPUMETPE U CTPOSAT KAIUOPOBOUHKIN I'padUK
Ha MIJUINMETPOBOI Oymare.

uEﬂTHaH KOJIOPIIMETPHHICCKAA IIIKaJla.

No Koma-Bo Kom-Bo Kom-Bo No Kom-Bo Kom-Bo | Komn-Bo
IpOOHPK | OCHOBHO | BOJEIL, KapoTHHA, | IpoOHp | OCHOBHO | BOJHI, KapOTHHA,
51 r'o MJI MT/MII K11 'O MII MT/MII
pacTBOpa pacTBOpa
, MII , MII
1 2 2 A
| [OKYMEHT MNOONUCAH 5 6 7 8
SNEKTPOHHOM NOONMUCHIO 11 5.0 5.0 0,002080
- CepTiudukar: 12000002A633E3D113AD425FB50002000002A6
| |[Bnapeneu;: Lebayxoea TateAHa AnekcaHapoBHa 1 2 4:5 5 :5 0:001 872
_ 13 4,0 6.0 0,001664
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4 8,9 1,5 0,003536 |14 3.5 6.5 0,001456
S 8,0 2,0 0,003328 | 15 3.0 7,0 0,001248
1 2 3 . S 6 7 3

6 7,5 2,5 0,003120 |16 2,5 7,5 0,001040
7 7,0 3,0 0,002912 | 17 2,0 8,0 0,000832
8 0,5 3,5 0,002704 |18 1,5 8,9 0,000624
9 6,0 4,0 0,002406 |19 1,0 9,0 0,000415
10 5,5 4.5 0,002288 | 20 0,5 9.5 0,000208

Copmep:xaHne KapoTuHa (MrI% ) BRIYHUCIISIOT 10 (OpMYyJIE:
C=(0,00416-a-K-100)/(II-M), rge

A — BenmunHa ONTHYECKOIl INTOTHOCTU UCIIBEITYEMOTO PacTBOpPa,

K — o0ObeM 3dgpupHOro 3KCcTpaKTa, M,

11 — BenmunHa ONTHYECKOIl INTOTHOCTU CTaHJApPTHOI'O pacTBOpa;

M — KOIIYECTRO KCTPaKTa KpacHOTO IIeplia, B3ITOro A1 aHalm3a, M,
0,00416 — xonmuyecTBO KapoTHHA B | MII CTaHJapTHOTO pacTBOpa, MT.

2.2 OIIPEJIEJIEHWE BUTAMMWHA C

K 50 mu1. MoJIOKa NPIWINBAKOT 4 MJI HacHIIIEHHOT'O pacTBOpa I[aBEJIEBOIN KHICJIOTHI.
[Iocne B30anTRIBaHMSA OpInBarOT 10 MJI. HaCHII[EHHOTO pacTBOpa XJIOPHUCTOIO HATpPUS,
[IEPEMEIINBAOT N (PIUIBTPYIOT. 25 MIL (QIIIBTpa MHEPEHOCAT B KOHHYECKYIO KOJIOY U
TuTpyroT n3 Mmukpodroperkn 0,001 N pacTtBopom 2.6- muxnopdeHoInHgodeHoIa 10
pPO30BOT'0 OKpalllMBaHUS , HE ncuesarollero B teueHue 30 cexyHI. Eciau B pesyibTare
GUILTPOBAHNS IapaJUICILHBEIX IIPOO HE COBMNAJArOT IPOM3BOJAT €II€ TUTPOBAHUE JBYX
po0.

1 1. 0,001 N pacTtBopoMm 2.6- quxnopdheHonuHao peHoaa cooTBeTcTBRyeT 0,088 Mr.
ACKOPOMHOBON KUCJIOTHI.

3. YKASAHWA 110 TEXHUKE BE3OIIACHOCTH

PaboThl ¢ KOHIIEHTPHPOBAHHLIMU pacTBOPaMU KHCJIOT M IIEJIoYell MPOBOJHUTL B
BEITSI)KHOM ITTKa(y IIPU BKIIFOUEHHOIT BEHTHJISIIUN.
CoOmomaTe npaBuiia padbOTEL C 3JIEKTPOIPHOOpaMIL.

KOHTPOJIEHEIE BOITPOCEI
1. TeopeTudueckue 0CHOREI U IPUHITUI pabOThI (POTANEKTPOKOJIOPUMETPA.
2. Kakue cBoiicTBa aCKOpOMHOBOM KHCIOTHI U 2,6- AUXI0pPeHoInHI0(EHOIa JIeKaT B
OCHOBE KOJIMYECTBEHHOTO OIpeesIeHIA BUuTaMuHa C?
3. Ilouemy TutpoBanue Buramnua C B KUCIION cpene?
4. Kakne nmpoJyKThl 00pa3yroTcs Ipu OKUCIeHNHN BuTaMiHa C?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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JIABOPATOPHAS PABOTA Ne6

Tema: "KAUECTBEHHBIN AHAJIV3 BUTAMWHOB.
1. TeopeTudeckas 4acTh (KOJIJIOKBUYM).
1.1. BuraMmsBE 11 UX KJIacCH(QUKAITIL.
1.2. JXupopacTBopuMEIE€ BUTAMUHEI.

1.3. BomopacTBOpUMEIE BUTaMUHEI.

2. IIpakTHUieckas 4acThb.

2.1. OnpeneseHnue THaMUHA.

2.2. OnpeneneHne HIKOTITHOBOE KICIIOTHI.
2.3. OnpegeneHnue NUPHJIOKCHHA.

2.4. Onpegenenue puodo ¢giaBuHa.

2.5. OnpegeneHue peTHHOIA,

2.6. OnpeneneHne sprokanbIidepona.

1. TEOPETUYECKAS YACTE

BuraMuHBEl - He3aMEHUMEIE JI1 KI3HHI OpraHUYECKHE BEIIECTBa pPa3zHOO0OpazHOU
CTPYKTYPHBI, SBIISION[HECd OMOJOTHYECKMMH KaTaln3aTopaMHl XUMHYECKHX peaKI[Uil Il
peareHTaMn (POTOXUMIYECKUX IIPOIECCOB IIPOTEKAOMUX B KJIETKE U YUYaCTBYIOIIUE B
oOMeHe BEIEeCTB, KaK IIPaBUIJIO, B COEAUHEHUN CO cIenqupmIecKuMU OeIKaMI B COCTaRe
(PEepMEHTHEIX CHCTEM.

Tunamun (ButamMuH B|) - BOZOpacTBOPUMEIN BHUTaMUH. Hapsaay ¢ aMHHOTPYIIIOIN
BUTaMUH B cOaepXUT aTOM CEPHI U IIOSTOMY OH IOJIyUMJI CBOE€ HazBaHUE THaMUH. B
XUMIUECKOINI CTPYKTYPE OH COJIEPKUT JBa KOJbIla - NUPUMHUAUHOBOE U THUA30JILHOE,
coequHeHHbIe MeTwwieHoBoll (- CH») rpymmoii.

NH:‘ H +
|

NZ# CHy~N ' CH;
. J\:j/ L | o
Hsc | _N S CH;:_" CH,_OH

HI’IPI’IMH,[[HHDBDE KOJIBITO TnazonoBoe KOJIBITO
Tunamun (EHT&MHH B ]) - COJIAHOKIICJIaA COJIb.

[Ipu HegOCTaTOYHOCTU THAaMUHA pa3BUBAaETCS Tskeloe 3abojieBaHHe Oepu-Oepu. B
HACTOMIEE BpEMA YIKE€ HMEIOTCSI JaHHBIE I IIOATBEPKJICHUS MHEHUS, YTO 3TO
3ab0JleBaHNE MpEeACTaBIIeT co00Il KOMOHMHHPOBAHHBIN aBHTAMHHO3Z IIPH KOTOPOM
OpTaHU3M HCHHLITBIBAET NOTPEOHOCTh, U B JAPYIrUX BHTAaMHHAaX - puOOQIIaBUHE,
nupugokcune, Buramude PP, C u apyrux. Mz OnoxuMmdecknx HapyII€HNI aBUTaMIHO3€
B, cnegyeT OTMETUTH pa3BUTHUE OTPHUIATEIILHOI'O a30THCTOro OajlaHCa, YyBEIHYEHUE

L=

BEILACICHITA C dﬂﬁﬁéﬁTﬁﬂﬁﬁﬁégﬁ'_'_ T T TTIHA, a4 TAaKIKC pEBH{}E }’BEHHT—IEHHE B HpDEH
SNEKTPOHHOW MOAMWUCHIO M nmpoBuHOTrpagHol). IlokazaHo, dTO

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 |

BRAHEHAK A HiibBaykaha ¥HER ARecs Apbonk 1 TIIEUYEHU y OOJILHBEIX Oepu-oepu B 5-6 paz

CH B PO JcC. CG CPAHKIITCA B IIINICHITHHOM
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XJjiebe, coe, Tropoxe, a TakKKe B IPOAYKTa, JKHUBOTHOIO IIPOUCXOXKIEHUSI - M IICUCHI,
HOUKax, Moyoke. CyTouHas noTpedHocTh oT 1,3 0 1,9 mr.

HukotnmHoBas kuciaora (BuramuH PP) - BuUTaMUH, OTHOCAIIUMCS K KOMILIEKCY
BUTaMIHA B, HeoOXOAUMBIX YEJIOBEKY N MHOTHMM MIEKOIINTAIOmMUM. B Bume ammja
HIKOTHHOBAs KHCJIOTa BXOJUT B cOocTaB kodepMeHTOR AeruaporeHas - HAJ[, u HAJl .
CoZepKUTCS B IIPOJAYKTaX PaCTUTEIILHOTO H KHMBOTHOTO MPOMUCXOXKIEHHS (MOJIOKO, MSICO,
pEIOa, Apok:kN. HIKOTHHOBAS KICIOTa MOXKET CUHTE3UPOBATLCS B OpraHN3ME HEKOTOPHIX
’KIBOTHBIX 13 Tpunrodana. CyTodHas IOTPeOHOCTL YeJIOBEKa B HUKOTHHOBOII KUCJIOTE -

15-20 mr.
‘ COOH
SN

HuxornHoBas kuciora

[Iupngoxcun (ButaMuH Bg) Tepmun "Buramun Bg" mpumeHsgeTrcss KO BCEM TpeM
IIPON3BOJHEIM 3-0KCHIINPHUMUANHA, KOTOphIe 00Ia1ar0T BUTAMIHHOIT aKTHBHOCTBEO:
MUPUAOKCUHY, IINPHJ0KCAIIO, IINPUJ0KCAMIHY .

CH.OH
HO 7™\ CH,0H:

H,(
IInpugokcun
Buramua B¢ mpoko paclpocTpaHeH B IIPOAYKTaX PacTUTEJILHOIO U KHUBOTHOTO
IPONCXO0XKACHUA. FICTOUHINKOM »TOr0 BHTAaMMHA JJI1 YEJIOBEKa MOIYT OBITh: TOPOX,
daconk, xmned, kaptodenb, Msaco. CyTodHad IIOTPEOHOCTL I YelIOBeKa TOYHO HE
YCTAHOBJI€HA, T.K. OH CHHTE3UPYETCI MUKPO (IIOPOI KUITEIHNKA.
[Iupugokcasnb (BUTaMUH Bg) - anbAeruiHOe NpOU3BOJHOE ITNPHAOKCIHA.

o0

uacfj CH,OH

DUPHORCAID

B Bume d¢ocdhopHoro sdupa - numpmgokcanbdocdara BXOAUT B COCTAB psja
d_I)EpMEHTDE., KaTaJIM3HNPYIOHIHNX PCAKITHII IICPCAMIHHNPOBAHIA 11 ,[[EKHPGGKCHHHPDHELHHH da-
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMUCHIO
Ceptudurar:  12000002A633E3D113AD425FB50002000002A6 DpHMEIﬁ uTaMiug B ocHora ero CTPOCHUA
Bnageneu: lLlebGayxoea TateAHa AnekcaHapoBHa

[CIIH - HHTHEITDMHLIﬁ CHHpT - pHﬁHTDH.
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Buomornueckasd akKTHUBHOCTE pHﬁOthaBHHa ONPENEIATCSI €ro OKHCJIUTEIbLHO-
BOCCTAHOBHUTEILHBIMU CBOIIcTBaMH. PudodmaBuH, NpucoeguHAd JBa aToMa BOJOPO/Ja,
0OpaTHUMO BOCCTAaHABIHMBAETCH, IIEpexo[s B OECIBETHOE COEQUHEHNE - JEHKO(pIaBUH.
BxomuT B cocTaB (pIaBHHOBBIX JeruaporeHas. M3 ONumeBsXx OpoayKTOB pudodiaBIHOM
ooratel: xj1e0 (113 MykHu rpyOoro mmomMoina), CEMeHa 3JI1aKOB, SIiIla, MOJIOKO, MSICO, CBEKIE
GpyKTEI, OBOIMM. B meueHM M IoukaxX >XMBOTHEIX pHOOQIIABMH CBI3aHO OEIKaMH B
coctae ®MH (dnaBuamononykineotnga) u @AJl. M3 opraHuzMa deoBeka U JKUBOTHEIX
puOo (IaBUH BBIJEILETCSI ¢ MOYOI B cBOOOJHOM BuAe. CyToduHAsI NOTPEOHOCTh UelIOBEKa
2-4 mr.

Perunon (BuTaMuH A) - *KUPOPACTBOPUMBIII BUTAMIH, MOJIEKYJIa KOTOPOTO COCTOUT
13 b - HOHOBOTO gApa U OOKOBON M30MIPEHONTHOI IIEIIIL.

CH,
CH CH- C CH CH = CH-C = CH- CH.OH

PETITHOA

Perunon oOmajaeT BBICOKOI cIelU(HUHOCTRRO CTpoeHmsd. M3MeHeHMs B OOKOBOI
[[e IPUBOAAT K CHIKEHUIO I IIOJIHOM IIOT€pE BUTAMHUHHOII aKTUBHOCTU VY
[IOJIYUEHHBIX [IPOM3BOJHEIX. JleliCTBUE CBeTa, HAarpeBaHUE pacTBOpa, ILIaBIICHUE
KPUCTAJJIOB PEeTHHOJA, KOHTAKT C ITOBEPXHOCTHO - aKTHUBHBEIMHU BemiecTBamMu (IIBA)
IIPUBOJUT K IUC-, TPAHC - N30MEPHBIM IIepexoiaM. [IpoBuTaMnHaMII peTHHOJIA SBJIIFOTCS
KapoTHHOUAEI. Burtamma A HeoOXoamMm U1  HOPMAallbHOrO  pocTa  MOJIOJIBIX
OpraHm3MOB,  00JaJaeT NPOTHUBOMH(EKIIMOHHLEIM AEIICTBUEM, YUAaCTBYET B IIPOIIECCE
BOCIIPUSTUSL CBETA M BBIIIOIHAET P APYTruUX OHonorndecknx (yHKIHN. CoJepKUTCS B
OOJILIINX KOJIMYECTBaX B JKHPE II€UEHHM MOPCKUX PphIO 1 HA3€MHBIX JKHBOTHHIX.
Hauboneiiee coaepkaHnue KapOTHHOUIOR B MOPKOBH, a0pHKocax, eplie, ToMaTax.

Oprokamsuudeporn (BurtamuH J[2) - KHpPOpacTBOPUMEINI BHUTAMHH, B OCHOBE
CTPOEHIS KOTOPOro JISKUT I[UKJIONEHTaHIIepruapodeHaHTpEeHOBOE Aapo. 11pn oOyueHnn
psaga CcTepUHOB (7-AernapoxoyecTepuHa, 3ProcTepUHOB) yd JIydaMHU OOpa3yrTCH
COOTBETCTRBYIOIINE BUTAMUHEI IPYIIILL J]

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TatesaHa AnexkcaHgpoBHa IO HHEHHH PABOTBI
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2.1. OIIPEJEJIEHUE THUAMMWHA

[[pu pgelicTBUU  KEJIE30CUHEPOJUCTOrO  KaJbIUd THUAMUH  OKUCIIETCS  C
00Opaz0BaHUEM JKENITOTO MITMEeHTa THOXPOMaA.

K 1-2 wMmMr mnopomka TumamMmHa [goOapisiror 1-2  kxammm  5%-ro  pacTBopa
kenesocuHepoaucroro kammd, 10 kxamems exnkoro Hatpa (10%-11 pacTBop) 1
mepeMennBaroT. llpnm  HarpeBaHUM KUJKOCTH OKpaIlUBAETCsI U KEJITHIN  I[BET,
[IpeBpaIleHs THaAaMHHA B THOXpoM. lIpu ocBemeHnn yIbTpagUOJIETOBLEIMH IJIydaMH
THOXpOMa BHJIHA I'0JIy0as (pJIEF0OPECIICHITUS.

2.2.OIIPEJEJIEHHE HUKOTUHOBOM KUCJIOTEHIL.

IIpn HarpeBaHNNM HUKOTUHOBOIl KHCJIOTHI C PacTBOPOM YKCYCHOKHUCIION MEJN
0o6pa3yeTcs CUHUU OCcaJOK MEIHON COJIM HUKOTUHOBOI KUCIIOTHI.

5-10 Mr HUKOTHHOBOI KHCIJIOTEI pacTBOPsrOT npu HarpeBaHuu B 10-20 xarmmmsim 10%-
ro pacTBOpa YKCYCHOII KHCIOTBEI. K HarpeTomy 0 KHUIIEHHS PacTBOPY A0OaBISIOT
paBHEIII 00BEM 5%-r0 pacTBOpa YKCYCHOKHCIION Menun. JKHAKOCTHR OKpalllIBaeTCd B
roayOoIl IIBET, a IIPH CTOSHUU BHIIIAJAET CHHUM OCaJOK MEAHOI COJIM HUKOTHHOBOM
KIICJIOTHI.

OIIPEJIEJIEHHE I IMPUJ[OKCHHA.

[Ipu npuGaBneHNN K pacTBOPY BUTaMIHA BO pacTBopa XJIOpHOTO Kele3a, JKUIKOCTh
OKpalllUBA€TCd B KpPacCHBIN IIBET BCJIEJACTBUE OOpaz0BaHMA KOMIUIEKCHOI'O COCAUHEHI
THIa (peHOIIATa Keesa.

K 5 kamisam pacTtBopa BuTramMmHa B6 npmOapBmasror 1 kammo 5%-ro pacTBOpa
XJIOPHOTO JKe€Je3a. BeTpsaxuBaroT, KUJKOCTE IPHOOPETAET KPaCHYIO OKpacKy.

2.4. OIIPEJJEJIEHWE PULODIIABHMHA.

IIpu moGapneHun k pacTBOpy puododIaBiHa KOHIIEHTPUPOBAHHOI COJISTHON KUCIIOTEI
I METAJJINYECKOro IIIHKAa MNPOUCXOAUT OYpHOE BBIJIEIICHNUE BOAOPO/1a U B KOHIE peaKI[IU
JKEJITass OKpacka IKHJKOCTH MeHdeTcsd Peakiusa oOyclIOBI€Ha BOCCTAaHOBJIEHHEM
pudodrnaBuHa CHadama B poAodraBUH (IIPOMEXKYTOUHOE COEQUHEHUE), a 3aTe€M B
Ieiiko QpJIaBUH.

B npoOupky nHamuparoT 10 kanens B3Becum pudodmaBuHa B Boge (0,025%-i1),
JOOARIAIOT 5 KalleJlb KOHIEHTPUPOBAHHON COJIIHOM KHCIOTHEI I OIIYCKAlOT 3€PHBIIIKO
MeTalIndecKoro IuHka. HaumHaeTcsa OypHOE BBIJIEJICHHE BOJOPOJa U HAET H3MEHEHUE
okpacku. OTMETUTh U3MEHEHIE OKPACKH B Haualle I KOHIIE PEaKITHIL.

2.5. OIIPEJEJIEHHE PETHHOJIA.

X710p0hODMHEIN DACTBOD DBIOLErO JKIDA, COAEPIKAIMUII PETUHON, IpU A0OaBJIEHUN
[NOKYMEHT NMOANMWUCAH

SNEKTPOHHOW NOOMACKIO HpHGﬁpﬂTaﬂT KpdaCHOC OKpalIlNBaHIIC,
Ceprudbukat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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B cyxyrwo npodupky ¢ 1 M peIObero xmpa B XJIOpodgopMe BHOCAT 1 KaIllIro
KOHI[EHTPUPOBAHHOM CEPHON .KUCJIOTHL. JKIJAKOCTL OKpaIINBAETCs B KPACHBI I[BET.

2.6. OIIPEJIEJIEHUE DPTOKA LI [UDEPOJIA.

PriOuil xup, cojiepikaliuil 3prokanblidgepos, npu AoOaBJIEHHHN pacTBopa Opoma

MEHSIET OKPacKy.
B cyxyro npoObupxy BHOCAT 1-3 kaIuin peIlObero xupa u 2-4 Kari pacTBopa OpoMa B

xJjiopo opme.. OTMETUTH N3MEHEHIE OKPACKH.

YKA3SAHWA 110 TEXHUKE BE3OITACHOCTH.
[Ipu mpoBeACHUN aHAIN3Z0B Ha KIPOPACTBOPUMBIE BUTAMIHEL pabOTaThL B
BLITSDKHOM ITKa(y 1 IIPpU BKJIEFOYEHNHN BEHTIIISIIIN.

4. KOHTPOJIEHEIE BOITPOCEL
1. Uro Takoe BuTaMuHbl? Korja 1 keM OHU OTKPHITHI ?
2. Kakue BuTaMIUHBI OTHOCSTCS K TPYIIIE KUPOPACTBOPUMEIX?
3. KakoBa cTpykTypa BUTaMUHOB I'pyHnbl "A" 1 IX pU3NKO-XIMHUUECKNE CBOIICTRA?
4. Kakne mn3 M3BECTHBIX IPOBUTAMUHOB 001aJarOT HaMOOJBINEH aKTHBHOCTBEO

BUTaMHIHa A II KaK OHIU HCIIOJIB3VHOTCAHA B Dpl"aHHBME?
5. Buramuu I[:, Cro XHHNMIHCCKOC CTPOCHIIC, OnoJstormueckas POJIb, HMCTOHHHKII I

IIPOBUTaAMIHEL.
6. Kakue cTepUHBI 1 IIpU KaKNX YCIOBILIX CHHTE3UPYIOTCSI B BUTAMUHEI Ipy sl " J1"

B OpraHmn3me?
7. KakoBbl QU3NKO-XIMHIYECKIE CBOIICTBAa HUKOTHHOBOI KHCIIOTHI?

8. Kakoro cTpoeHnune pudodnaBuna? Ero pacmpocTpaHeHne B IIPUPOJE U yUacTHE B

oOMeHe BeNeCTB?
9. KakoBa xummueckas npupoja TuaMuaa? I1umeBbie HCTOYHIKHI 3TOT0 BUTaMUHA.

10. B coctar kakumx (pepMEHTOB BXOAHUT IupuaokcuH? KakoBa ero xmmmdieckasd
npupoja?

JIABOPATOPHAN PABOTA Ne 7/

Tema: «YI'JIEBOJBI».

1. Teoperuueckas 4acTb (KOJJIOKBIYM).

1.1. YrneBoanl, onpeAeneHne U KiIacCu(pUKaIIs.
1.2. O0mue cBoiicTBa MOHO?3.

1.3. Jlucaxapuael. CtpoeHne. CBONCTRA.

1.4. [Tomucaxapuasl. CTpoeHIE CBOIICTRA.

1.5. IIumesas 11eHHOCTL YIJIEBO/IOB.

2. IlpakTueckas 4acThb.
2.1. JloxazaTe€JIbCTBO  HAIMYMI THAPOKCIIILHEIX TIPYHOII B MOJIEKYJax

ONOKYMEHT NMNOoAanmcAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 MbHLIX TPYIIIL.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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2.3. Peakimuu BOCCTAHOBIIEHNS METAJULIOB M OKUCJIEHUS  VIJIEBOJIOB B
I[ETIOYHON CPeJIE.
2.4. Jlucaxapugsl.
[|BETHEIE peaKIII Ha caxapo3sy.
2.5. llomucaxapusl.
2.5.1. LIBeTHBIE peakIIU Ha Kpaxmarl.
2.5.2. KoyumongHele CBOIICTBA Kpaxmara

1. TEOPETUYECKA YACTE.

YTIeBOJBI - MOJIUTUAPOCKHAILACTUAB WM KETOHBI ¢ AMOUPUYECKON (hOpMYJIOil
Cm(H20),. OHu gemarcsa Ha MoHOcaxapuasl (OJIUH aJIbJeTIIHBII NI KETOHHBIIT OCTATOK ),
oJIurocaxapujel (HECKOIBKO MOHOCAaXapHUAHBIX OCTATKOB) M IIOJINCAXapHUJbl - KPYIIHBIE
JIUHENHBIE IWIN  Pa3BeTBIICHHBIE  MOJEKYIIBI, COAEepXKalue  OONBIIOE  YHCIO
MOHOCaXapUIHEIX OCTaTKOB.

YTIIeBoABl HapsAay ¢ OenmkaMi U JINMNIIaMHI SBJLIFOTCSA BaXKHEUIIUMHI XUMUIUECKIMI
COEIMHEHUAMU JKUBLIX OPraHN3MOB. B opraHmsme XMUBOTHBIX N UYEJIOBEKA YIJIEBOJHI
BLITIOJIHSIOT BE€ChbMa BaKHBIE€ (DYHKIMU. IIPEXKJIE BCErO SHEPTETHUECKYIO (TTIaBHBIN BUJ
KJIETOYHOTO TOIUIMBA), CTPYKTYpHYRO (0OsS3aTeNbHBIII KOMIIOHEHT OOJIBIINHCTRA
BHYTPHUKJIETOYHEIX CTPYKTYp). 3aIUTHYRO (Yy4acTHE VIJIEBOJHBLIX KOMIIOHEHTOB
IIMMYHOTJIOOY JIMHOB B MOJJIEPKaHNN NIMMY HITETa). Y ITIEBOJBI TaKXKE€ UCIIONB3YIOTCS JJLT
CUHTE3a HYKJIEMHOBLIX KHCIOT (pudo3a, Je30KCHpHOOpa), OHU SBJIIFOTCS COCTaBHBIMU
KOMIIOHEHTAMU HYKJICOTHHBIM KO(EpPMEHTOB, HIPAIOMINX HCKIIFOUUTEIILHO BaXXHYIO
poJIb B MeTabOJM3ME JKUBHEIX CYIIECTB. B cocTaBe Tena dYelnoBeKa pacTHTENbHBIX
OpraHm3Max 3a CUET IEJUTFOJIO3bI Ha JIOJIFO Y ITIEBOLOB Ipuxoaurcs 10 80% cyXoil MacCHhI.

MoHocaxapuasl - OECIIBETHEIE, TBEPJBIE KPHICTAJUIMYECKIE BEIIECTBa, KOTOPHIE
JIETKO PAacTBOPSAKOTCSA B BOJIE, HO HEPACTBOPUMEI B HENOJIPHBIX pacTBOPUTEILIX. Kak
[IpaBIJIO, OHN CJIAJIKOTO BKycCa.

OOmue cBOIICTBAa MOHOCAXapIMJIOB CBSI3aHBI C HAJIMUUEM B X MOJIEKYJIE CIIMPTOBRLIX
I albJeTUAHLIX Ipymil. Kak CIUpTHEI OHH 0OpasyroT aJIKoroiiAThl. Kak apJeruanl OHU
CIIOCOOHEI K PpeEaKkIUU IOJNMEpMU3alld ¢ peaKIUU BOCCTAHOBICHUS METAJUIOB U
OKNICJIEHNS VYIJIEBOJAOB. MoOHOcCaxapunl COJIepKaT II0 KpalHell Mepe OJUH
ACUMMETPUUYHEINL aTOM VIJIEpoJla U IIOTOMY MOTYT CYIIECTBOBAaTH B BUAE pPa3HBIX
cTepeon3oMepoB. Hanbomee pacrnpocTpaHeHHBIE B IIPUPOJE caxapa, Takme, Kak pudoza,
¢pykTO3a U MaHMNO3a, OTHOCATCA K D-pany. IIpocTeie caxapa, cogepkamiue ATk 1 0oJee
ATOMOB YTIJIEPOJa, MOTYT CYI[ECTBOBATHL B BUJIE€ 3aMKHYTHIX ITUKJIMUYECKIX IIOJIyal[eTallen
- (pypaHO3 (IIATUUIIEHHBEIE KOIBIA) WM NMHPaHO3 (IEeCTUUICHHBIE KOJblia). PypaHO3El 1
IIPAaHO3bl BCTPEYAKOTCS B BHAE AaHOMEPHEIX O~ U [-dopM, KOTOpBEIE B IIPOIECCE
MyTapOoTaI[il MOTYT IIpEBRpamiaThCsa APYT B Apyra. Caxapa, CIIOCOOHEIE BOCCTaHARINBATE
OKHCIIUTEJIN, Ha3bIBAIOTCSI BOCCTAHARINBAKOMIUMU  (PEeAYIUPYIOIMUMHI) caxapaMIl.
JlncaxapuJibl COCTOAT M3 IBYX MOHOCAaXapuOB, CBSI3aHHBIX APYI C APYTOM KOBAJIEHTHON
cRIKIO. Mankroza conenwur nra octaTka  D-TIIIOKO3BL, CBS3aHHBIX JAPYr € JIPYyTroM

NOKYMEHT NOAMUCAH
SNEKTPOHHOWN MOAMCHIO yaz0oBaHa =3 D-rajakTos3bl U D-TIIFOKO3HL.
Ceptucbukar: _ 12000002A633E3D113AD425FB50002000002A6 I BOCCTAHARIIBAONIIX CaXapOB, COCTOUT

BEnapeneu; llebayxoea TateAHa AnekcaHapoBHa
JIHCHHBEIX ,[[pyf' C ,[[pyFDM T—IEpEB aHDMEprIE
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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aToOMBl ~ yriepoga. llomucaxapuasl  (TJIMKaHBI) — coJepikKaT OOJILIIIOE  YIICIIO
MOHOCaXapHJHBIX OCTAaTKOB, CBS3aHHEIX JPyI C JPYIOM TIVINKO3UJHBIMU CBSI3SIMIL
HexoToprle 13 HHX WrparoT POJIb PE3ePBHLIX YIJIEBOJOB. Hambomee BaXHBIMI
pe3epBHLIMHI IIOJICaXapugaMI SBJIIEOTCS KpaxXMall U TTINKOTeH - BBEICOKOMOIIEKYJIIPHEIE
pPa3BeTRIICHHLIE MOIUMEPHI, B KOTOPBIX OCTATKU TIJIFOKO3LI B JIMHENHBIX ydacTKax Ieln
coequHeHEl ApyT ¢ apyroMm ol(l—4)-ceaamu. I'mapomus ol 1—>4)-cBazeil mpoucxoaur
rmoJ JaeiicTBueM o-amMmiasbl, a o(1—>6)-cBsaseil - mog geiictBueM ol 1—>6)-rmroko3maashl.
Psan monmcaxapuioB (GyHKIIMOHUPYET B KadecTBE CTPYKTYPHLIX 3JIEMEHTOB KJICTOYHBIX
CTEHOK. B CTpyKTypHOM IIoNucaxapujie pacTeHHIIl IeIUIFOJI03€ OCTAaTKH D-IJIIOKO3bI
CBS3aHEL JpyT ¢ apyroMm B(1—4)-cazamu. Ilemmonoza ycToiiunBa K BO3JEHCTBIIO OL- U
B-ami1az, 1 HOTOMY IO3BOHOUYHLIE HE MOTYT IIepeBapIBaTh KJISTUATKY .

2. TEXHUKA BbLIIOJIHEHWA PABOTEL

2.1. I[DH&B&TEHBCTBD HAJIIMHIA THJPOKCHIIBHBIX I'PYIII B MOJICKYJIaAX YITICBOIOB.

[IpuOopEl: MITAaTUB ¢ IMPOOUPKAMU, INIETKU I'paJly UpOBaHHEIE.

PeakTuBnel: riroko03a, 5% pacTBop, ekl HaTpuil 30% pacTBOpP, CEPHOKNICIIASA MEb,
1% pactBop; cepHasa kucioTa, 10% pactrop.

B mpoOupkxy HamumparoT 3 M 5% pacTBopa TIIEOKO3BI, A00aBiiroT Imn 30%
pacTBOpa €JKOT0 HaTpId U Mo KarriM 1% pacTBopa cepHokuciaoi mean. OOpa3yIOMUICs

FIIpaT OKHUCH MeIM IIPpU HAJINYNM caxapa pacTBOPSETCS, OKpallnBas KXKUIAKOCTL B CHHUII
IIBET.

CuSO4+2NaOH = CU(OH)3+NHESO4

2.2. JlokazaTenbCTBO HaJIM4Ns KapOOHIILHEIX TPYIIIL.
AmsaerngHag npobda Mype.

B npobupky HamuBaroT 2MiI 5% pacTBOpa INTFOKO3EL 1 cTONBKO ke 30% pacTBopa
eakoro HaTtpud. JKUAKOCTL HarpeBarOT 0 KuleHusd. lIogBisercs cHadaa KeJToe, a
3aTEM TEMHO-OypOoe OKpalllnBaHUE U 3allaxX KapaMeH, Jenaroniuiics Oojee 3aMeTHRIM IIpU
noaxuciaeHun kKuaxkoctu 10% cepHOU KUCIIOTOI.

2.3. Peakmmm BOCCTAaHOBIIEHHS METaJLIOB M OKUCJIEHUS  VYIJIEBOJIOB B
I[EJIOUHOI CpeIE.

PE&HL{HH BOCCTAaHOBJIEHUSI METaJUIOB OCHOBAHbI Ha CBOIICTBE MOHOCAXAdpIaoOB

ATTATA TTAIM T TTA TITITTTIT A

v _ﬂﬂ@HEHT-FDﬂﬁHﬂA_H“ Hc—v 1o B A CED6D,[[I—IEIE. AJIBACTTIIHBIX IJIII KETOHHEIX
ONEKTPOHHOMW MOANWCHLHIO JYCCTAHOBIICHITA TAMCIIBIX MCTAJIJIOB.
Ceptudhmkat: 12000002A633E3D113AD425FBS0002000002A6 _ C
Bnapeneu: Webayxoea TateAaHa AnekcaHapoeHa [CTKH l'pa,[[}"Hp{}EaHHBIE. HHPTGEKH-
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Peaktunnel. 1 mokoza, 1% pactop. Exkuil Hatpuii, 10-% pactBop. CepHOKUCIIAA
Meab, 1% pactBop. PeakTtur denmHra.

2.3.1. IIpoba TpomMmmepa.

K 3 M rmoxo3el mpudaBisoT 1 M 10% pacTBopa €aKoro HaTpUsS U MO KaIlJIIM
1% pacTBOp cepHOKUCIIOI Mean. 1lpn HaIMINN JEOKO3bl 00pa3yIOMUIICI 0caJoK IIapaTa
OKHCH MeAU PacTBOPSETCS, OKpallHBas JXUJAKOCTE B TOJIyOOIl IIBeT. BepXHHII cloil
KIJIKOCTH HarpeBaroT g0 KureHusa. llosBieHne Kenroro, 3aTeéM KpacHOTO oOcajKa
yKa3bIBa€T Ha OKUCIICHUE ITIFOKO3KI I HA BOCCTAHOBJIEHUE ME/I.

2.3.2.1Ipo0a ¢ xuakocThio DenuHra.

K 3 M 1% pacTBopa rmoko3sl HpuOarissroT 1 mun xxkugkoctn denuHra. BepxHuii
CIIOIl COJIEpKIMOTO IIpOOMPKH HarpBaroT g0 kuneHusd. llosmigercsa, kak m B mpoOe
TpomMmepa, JKeIThI OCAJIOK THUapaTa 3aKNCU MeIH WIN K€ KpacHBIN 0CaJ0K 3aKIUCU MEH.

2.4. Jlucaxapugsl.
I1BeTHBLIE peaKI[NI Ha caxapo3y.

J{mcaxapuasl SIBJLIFOTCS aHTUAPHUIAMH MOHOCAXapHAOB, NMEIOT OOMIYIO (POpMYITY
C12H201;. OHn obpaszyrorcs u3 ABYX MOJIEKYJI MOHOCaxXapHUAOB IPU B3aUMOACIICTBUMI
TN JIBYX KapOOHIJILHEIX I'PYIIN (caxapoza), I KapOOHUILHOI TPy LI OJJHOI IeKCO3H]
I CIHPTOBOII TpyIIBl Jpyroil (JlakTo3a, MalbTo3a, IEJUI00M03a) € BBIAECICHUEM
MOJIEKYJIBI BOJIHI.

[Ipubopel. IlITaTur ¢ npodupkamu. Ilunerkn rpajgynporaHHble. BoisHasa OaHs.

Peaktupel. KoOankT cepHokucnlii, 2-% pacTBop. Peaktur CenmnBaHoBa. Caxapo3a,
1-% pactBop. Egkuii Hatpuii, 10-% pacTBop.

2.4.1. IIpoba ¢ cepHOKUCIIEIM KOOAJIETOM.

B nipoOupky k 2 MJI OJJHOIPOIIEHTHOTO pacTBOpa caxapo3bl IIPIINBAIOT HECKOIBKO
Kanens 2% cepHokuciaoro kodambTa. Jlodarmaror 1 mim 10% pacTBopa €AKOro HaTPHAL.
JKuaxocTh okpammuBaeTcs B (DHOJIETOBEII IBET.

2.4.2. IIpoba CenuraHOBa.

B npoOupky k 2 MJI caxapo3bl OPIWINBAOT 2 MJI peakTuBa CennBaHoBa. HarpeBaroT
2-5 MUH B KUITANIEH BOJIHOI OaHe, XKUJIKOCTh OKpaIlIIBAETCS B KPaCHEII IBET.

2.5. llonucaxapupl.

OOKYMEHT NnoarnncAH _ i
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[IpuGopsl. IIITaTur ¢ mpobupkxamu. 1 pagynpBaHHbIE ITUIIETKH.
PeaxktuBel. Kpaxman, 1% pactBop. PactBop JIroromnsa CepHOKUCIIBEIIT aMMOHUIL
OTWJIOBLII cIUPT. DQUp.

2.5.1. LIBeTHEIE peaKI[IU Ha KpaxXMall.

B npobupky HamuBaioT 2 M 1% pacTBopa Kpaxmaia, JOOaBISIOT 1 KaIlIro
pactBopa Jlroromsa. JKHUIKOCTL OKpalllMBaeTcsd B CHHUU I[BET, HCUE3ArOUUl IIpU
Harpe€BaHNHN U MOSBILIFOIIMIICA CHOBa IIpH oXJaxAeHHU. I[loaTomy mpoOy ¢ ioJoM
CJIEAYET IIPOBOJAUTEL TOJILKO C XOJIOAHBEIM PacTBOPOM Kpaxmala.

2.5.2. KojutongHele CBOIICTBA Kpaxmarlia

B Tpu npobupkn HanuparoT 1o 2 mi 1% pacTBopa kpaxmaia. B mpoOupky Ne 1
[IPUIINBAIOT KPUCTAIUIMYECKUN CEPHOKMCIBI aMMOHHMI A0 IIOJIHOTO HachlmieHus Hag
HEpPaCTBOPUBIINMCS  CEPHOKHCIBIM  aMMOHHEM  o0Opa3yeTcd ocaJok  Kpaxmala
(BeIcanuBaHNe). B mnpodupky Ne 2 mOpuiImBarOT STUIOBEIII CHOUPT U HaOMIOZAIOT
BEIITaJIEHIIE KpaxXMajla B 0caJok. B npoOupky Ne 3 mpuimnBaror 3¢up 1 OTMEUArOT TO K€
SIBIIEHIE, UTO U B IIPEALIAYIIEM OIIBITE.

JIAGOPATOPHAN PABOTA Ne 8
TEMA: XAPAKTEPUCTUKA ITAIEBOI'O ChIPbA

IIocTymaromiee Ha IMpeaIpIUsTHE CHIPhE IIOJABEpraeTcsa BXOAHOMY KOHTpoinO. IIpm sTtom
OIIPEJIEIIAETCA €ro KadeCcTBO, COPTHOCTh, BJIAXXHOCTL, 3aCOPEHHOCTL U JOPYTHE
[I0Ka3aTen.

Ombop npob.
[Ipoba - 3To yacTk cpegHero oopasia, IPUroTORIEHHASI COOTBETCTBYIOIINM 00pa3zoM A1
IIPOBEECHUS 1a00OPaTOPHBIX HMCIILITAHUIA.
[IpoOnl xugkocTell OTOHMPAIOT CIIEIUAIbHBEIMUI TPyOKaMU - IMPOOHHKAMHI IJIM HacOCOM
KOHCTPYKIINN BaxTuHa.
[IpoOBI CEIMyUNX I MEJIKOZEPHUCTEIX MAaTEPHAIOB OTOHUPAIOT CIICIIUAILHBIM MEIIOYHBIM
I[YIIOM 13 Pa3HEIX MECT - BEPXHEr0, CPeJHEr0 1 HIDKHETO CJIOEB MEIIKa.
OO0Opaznpl Msica YOOMHBIX JKUBOTHBIX IS HCCIIEJOBAaHIS CBEXKECTU OTOUPAIOT OT Kaxk oIl
MSICHOU TYIIIU U €€ YacTU LEIbIM KyCKOM Maccoil He MeHee 200r u3 CIIeayroInX MECT: Y
3apesa, IPOTUB YETBEPTOIr'O U IISITOrO IMIENHBIX MO3BOHKOB, B 00JIaCTU JIOIATKH, Oedpa U
TOJICTHIX dYacTeld MBIIIL. OOpa3Ibl 3aMOPOXKEHHBEIX MIN OXJIAXJICHHBIX OJIOKOB M:ca
COMHUTEIbLHON CBEXKECTH OTOMPAIOT IIEJILIM KycKoM Maccoil He MeHee 200r.
JI11s moiydeHus OJHOPOAHON IIpoOBI KaXAblll oOpaszel] OTAeIhbHO MNPOIYyCKAaIOT udepes
MSICOPYOKY ¢ JMaMeTPOM OTBEPCTUH pemeTKU 2MM: (papIl TIIaTeIbHO NEPEMEITNBAIOT.
HccnenoBaHns XUMIYECKHX. ODTAaHOIENTHUSCKIX U MUKPOOHOJIOTMYECKIX MOKazaTeneil

NOKYMEHT NoanncAH ,_ i
SNEKTPOHHOW NOANVCHIO (Tymkax), OTOOpaHHEIX N3 OrOBOPEHHOIO
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MiacopyOke. Dapil TIIATENIFHO IIEPEMENINBAIOT U OepyT HeoOXOoAUMEIE [JI9 aHalIn3a
HABECKI.
Iloozomoexka npob

[IoaroToBka mpoO g PU3NKO-XUMHIYECKOTO HCCIIEJOBAHI 3aKIIFOUAETCSI B IIOJIyUSHHIN

OJHOPOJHOI MacChl IPOAYKTa IIyTEM €ro M3MENIbUCHI, pacTUpaHILI, IIEpeMEIINBaHUA (B

3aBUCHMOCTHU OT €ro BH/IA).

Ilepes n3MeIbUEHNEM IIPOBOAAT CIIEAYIOMINE OIIEPAIIUIN:

B IIPOAYKTaxX N3 KOCTOUKOBBIX IIOJOB YIAJIIFOT KOCTOUKU, B OCTaJIbHBIX IIPOJAYKTaxX
Yy IAJBIFOT BETOUKU, YallEJIMCTUKN 1 IIOCTOPOHHUE IIPUMECH,

3aMOpPOIKEHHLIE MPOAYKTHI IPEIBAPUTEIILHO pPa3zMOpakUBarOT B 3aKPHITON IIOCY/E,
KIAKYIO a3y, oOpazyromyrocsd IIpH pa3zMopakUBaHNN, JOOaBJIIIOT K M3MEIbYEHHOMY
IIPOIYKTY.

[IpoOy mpoaykTa B 3aBHCUMOCTH OT KOHCHUCTEHI[NH N3MEJILYAOT C IOMOIILIO MICOPYOKH,

IpOoOMIKN, TOMOT€HN3aTOpa, MIKCepa UM B CTYHNKE O IIOIYyYEHISI FOMOT€HHON MAacCCHI.

Eciu oT npoaykTra ObINIa OTAEIEHA KUJKOCTh A1 OIIPE/IEIICHIST COOTHOIIEHIS YacTeil, TO

I0cJIe N3MeEJIbUYSHIS TBEP0H YacT 00e a3kl COSAUHSIOT U IIEPEMEIINBAIOT.

[IoArOTORIEHHYIO MpOOy MPOJAyKTa IIOMEIIAIOT B CTEKIIAHHBIN cocya. J[JIs onpeaencHus

BUTAMUHOB HaBeCKy O€pyT cpazy IIocjie NPUTOTOBJIEHHS IIPOOBI, a I OCTalIbHEIX

PUANKO-XNIMIUECKIX aHAJIN3O0B - II0 Mepe HaJOOHOCTU B Te€UECHUE CYTOK. [Ipu 3ToM mpoly

XpaHAT npu Temueparype ot 0 go 5 °C.

[Ipu noaroroBke Mmpod MpoayKTOB HEOOXOANMMO YUNTEIBATE Psi TpeOOBaHUIA:

IUId  OHNpPEACIICHNSI MAaCCOBOI JOJMM TKEIBIX METAaUIOB (TOKCHYUHBIX 3JIEMEHTOB)
N3MEJIbUEHIE IIPOBOJISAAT B allllapaTe M3 MaTepuasia, KOTOPbIM HE MOMKET 3arpsa3HUTH
IIPOJAYKT METAJUIOM,

ULl OIpEJIETICHNs MacCOBOM JJojid BUTaMmnHa C B IIPOAYKTE HE JJOIIYCKAETCSA €ro
M3IUIIHSASL a’paliisi, HarpeB U COIPUKOCHOBEHUE ¢ METAIUIMUECKIMU IIOBEPXHOCTIMU

L J

kl

JUL ONpEeACIICHNST METaJUIMYeCKIX IIpuMecell mpoOy IpOJyKTa HE pacTUPAFOT, a TOJIBKO

N3MEJIBYAIOT U IEPEMEIINBAOT.

Bxoownoil konmpoJiv.

Llembro ABIAETCA Y CTAHOBIIEHNUE JIOJIN CTaHAAPTHLIX 1 HECTAHAAPTHRIX ILIOJOB, BIJOB
IIOPYN, a /I HEKOTOPEIX MPOJAYKTOB (SI0JI0K, BHHOTPaJga) MacCOBOIT JOJIH CYXUX
BEIECTB.
IIpu npoBeiIeHNN TEXHIMUECKOTO aHalIN3a CBEXKUX OBOINEN U IUIOIOB IIPUHIIMAOT BO
BHIMAaHNE CIIEAYIOIINE NpU3HAKI: (pOpMY, BEIIMUNHY, OKPacKy, CTEIIEHb 3PEJIOCTH,
BHY TPEHHEE CTPOEHNE IUIONO0B 1 OBOIIEN, HAJINYNE IOBPEKACHUI (MEXaHIMTUECKHX,
CEIIbCKOXO03IIICTBEHHLIMU BPpEAUTEIISIMU U OP. )

KauecTBO M:ica OIIPCACIACTCA €I'0 MOP EI)GHGFHT—IECKHM I XITMHIYCECKIIM COCTAaBOM,
IIPAaBIJIBHOCTBLIO TEXHOJIOI'MYECKOI1 DGPHGGTKH TYII I1 CBCKCCTBIO. I[DGPOKH.T—IECTEEHHDE
MACO JOJIZKHO OLITE XO0poHio GGECKPDEHEHD:. HC IIMCTE CI'YCTKOB KPOBI1, KPOBOIIOJATCKOB,
HD6HTDCTE]?I':, ITIOBPCHKIACHHBIX TKELHEﬁ:, OCTaTKOB BHYTPCHHIX OPI'aHOB I BHIPHBHEHHﬁ
COIEDKIMBIM JKEIVIOUYHO-KHUINEYHOT'0 TpakTa. CTelleHb CBEXKECTH MsIca OIIPCACIIACTCA

[OKYMEHT NOAMNMUCAH |
SHEKTPOHHOW NOANUCHIO 1 1 OaKTEPHOJIOTHUECKIIMI METOJaMIU.
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KauecTBo XHBOI pEIOBI XapaKTepU3yeTcs ee OOIMIM COCTOSHUEM, YIINTAHHOCTBIO U
pazMepami. JKuBas pelOa JJo/IKHa OBITh 3J0POBOI, YIIMTAHHOIL, ¢ €CTECTBEHHOMN
onecTsameil okpackoii, 6e3 HapyKHBIX MOBPEXKASHUI 11 BUJNMMBIX IIPU3HAKOB
3aboJIeBaHUIL.

Oxax/aeHHasd pel0a UMEeT TeMIIepaTypy B TOJIIE Msca y Imo3BoHOUHHNKa 1 - 5°C. Pri0a
XOpOIIEro KayecTBa JI0IKHA UMEThL €CTECTBEHHYIO OKPACKY, YNCTHIE KOJKHBIE ITIOKPORLI
0e3 MoBpeXACHUIL, KaOpEl OT TEMHO KPacHOTO JO0 pPO30BOTO IBETA, IOKPEITHIE TATYUEll
IIPO3payvyHON CIIN3bIO; 3allaX CBEXKUIL, O€3 IIOpoUalIX IIpHIMeceil.

MopozxkeHas prlda XapaKTepU3yeTCa TEMIEPATYPOil BHY TPH MEIIII] OT -6 10 -8 °C u
Hipke. [1o xauecTBY MOpOkKEHYIO pEIOY IOJIpa3IesIsEOT Ha IIepBBIN U BTOPOIl copTra. Peiba
IIEPBOTO COpTa JOJDKHA OBITH Oe3 Kakux-11oo gedekToB. Eciim 0Ha HE COOTBETCTBYET
TpeOOBaHIAM MEPBOTO COPTa XOTH II0 OJJHOMY U3 MPU3HAKOB, HO BIIOJIHE
I0OpOKadyeCTBEHHA, TO €€ OTHOCAT KO BTOpoMy copTy. IIoBTOpHO pazMopokeHHas peiOa
SABIISIETCS IIPOAYKTOM IIOHIKEHHOTO KaUeCTBA.

CBeXeCTb PEIOBEI MOKET OBLIThH OIl€HEHA II0 CTEIIEHHU €€ JIFOMUHECIEHI[UN: IIPI
COMHHTEJILHOII CBEKECTU IOSABISICTCA IpKO-0€I0€ CBEUSHHE ¢ TOJTyOOBATEIM OTTEHKOM,
HecBekas pelOa JJaeT KOPUUHEBATOE CBEUEHIE C OPaHKEeBBIMHU WJIN KPAaCHBIMH IISITHAMU.

BxXoa1HOMY KOHTPOJIFO IIOJBEPTalOTC PACTUTENILHBEIE Maciia. B 3aBUCIMOCTH OT CTEIIEHU
OYNCTKH PacTHUTENbHEIE Macila IOApa3Ae/Ist0T Ha Hepa(MHIPOBAHHEIE,
rIApaTHUpPOBaHHBIEC 1 padUHIpPOBaHHEIE. K MoKazaTesiM, XapaKTepU3YIOIIM BUOBEIE
IIPH3HAKHI 1 TOBapPHBIE KaUeCTBa (CBEXKECTh, IIPUMECH JPYTUX MAacel), OTHOCAT 3allax,
BKYC, IIBET, IIPO3PaYHOCTD, OTCTOII, INIOTHOCTD, KO3 (P(UIINEHT IMPEIOMIICHIS, KICJIOTHOE
I 1I0JHOE YlCJIa, YICIIO OMBIIICHI, HAJIMYE HEOMBIJIIEMBIX BEIECTB.

[ToaconHeuHoE Maciio papMHIPOBAHHOE NMEET CJ1a00 BhIPaKEHHLIN BKYC, 3allaX, a
II€30JOPUPOBAHHOE BOBCE JINIIEHO 3araxa 1 BKyca. OHO IIpo3payHoOe, HE COAEPIKUT
OTCTO:, Tak Kak B HeM HeT docdatugoB. KucnoTHoe uncio - He 6onee 0.4 mr KOH.

[ uapaTupoBaHHOE MaclIO IMEET O0Jie€ NHTECHCUBHYIO, UEM paUHUPOBAHHOE, OKPaCKY,
IIEJINTCS Ha IEPBLII 1 BTOPOIl copTa. B MacJie mepBoro copra HOpMUPY E€TCS KOJINMYECTBO
dochaTtumor (0,05%), u xucjaoTHOe YnCciIo coctarisaeT He oosee 1,5 mr KOH. B macne
BTOPOTrO COpTa MOXKET coAepkaThbcs 10 1% ¢docdaTH 0B 1 KUCIOTHOE YHCIIO JOCTUTAET
2,25 mr KOH. OTcToil onpeaesitoT BECOBEIM I 00bEMHBIM METOJaMI, IIBET - B
IIPOXOJAIIEM I OTPa’k€HHOM CBETE B CTakaHe AuaMeTpoM 5 cM mpu 20°C; cron
IIpOoAyKTa IIPU 3TOM JIOJIKE€H OBITh He MeHee 5 ¢cM. BKyC ycTaHaBJINBAKOT OIpoO0BaHIEM
rpu 20°C, a 3amax - IocJI€ pacTUpaHId Ha JTaJOHSIX.

Caxap-IecoK BBIITYCKArOT TpeX BUJAOB: MEJIKOKPUCTAJUINYECKNI, paUHIPOBAHHLII 1 AL
IIPOMEIINUICHHON mepepadoTku. PaduHIpoBaHHEIN caxap-IIECOK JOJIKEH OBITHL CHIITYUIIM,
CyXHM Ha OINyIlb, O€3 IIOCTOPOHHHUX IIpHMEceil U KOMKOB, O€Ioro I[BeTa ¢ OJIEeCKOM.
Kpucramisl ogHOpOAHEIE, C IPKO BEIpaXKE€HHLEIMH I'paHAMHI. BKyc caxapa 1 €ro pacTBOPOB
clagkuii, Oe3 IIOCTOPOHHEro IpUBKyca U 3amaxa. Caxap [JOJIKEH pacTBOPATLCH

IIOJIHOCTBIO. 00Da3vs MPO3DadHbBIl DacTBOD. BIaXHOCTE He AOoIKHA HperRblmarth 0,14%,
NOKYMEHT NMOANUCAH

SMEKTPOHHOM MOANVCHIO % (Ha CyXyr Maccy), a caxapa-Ilecka
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OCHOBHOE€ BHHUMAHNIE CJIEAYET VJENATL KOHTPOJIFO YCJIOBUII XpaHEHUS IIPSHOCTEM.
XpaHAT UX B IUIOTHON YIIAKOBKE, HE IIPOIIyCKArOLIENl BJlarm M Bo3ayXa. VIX HEJb3sd
JIepXkKaTb B IIOMEI[EHUN, TIJe HaxXo4daTcd Jgpyrue MOPOAYKTHEL C  PE3KUM  WIN
cnenquuUecKknM 3amaxoM. HerepmMeTHn4yHo yHaKOBaHHBIE IIPSHOCTU TaKKE MOTYT
[IEpeaaBaTh CBON 3allaX APYTUM IpoAyKTaM. TeMmIepaTypa XpaHeHUd IIpsaHocTelnl 2-15°C
IIPH OTHOCUTEILHOII BJIAXKHOCTH BO3yXa He BeIme 75-80%.

IIumerass coib J0JIKHA HUMETh OINpEENIeHHBIN I KaXXJIO0ro copTa pa3sMeEp 3€peH, a
TaK)Xe BIIAXXHOCTL. XUMHNUECKUII COCTaB BCeX BHJJOB IIHIEBOII COJIN JOJDKEeH OBITh
OJNHAKOBHEIM, IIpUMUEM KOJIMUECTBO IIPUIMECENl B IIEPECUETE Ha CYXOE€ BEI[ECTBO HE
IIOJI2KHO IIPpEeBHIMATE 2,5%. J[OIyCTUMEBI CIEAYIOIIUE KOJIMUeCcTBa coJieil, (MaccoBas J0JIs,

%):

Maruunesnsie coi (B IepecueTe Ha OKCIQ MarHus ) 0,18
H3BecTKOBEIE COMNU (B MNepecueTe Ha OKCHJ] KaJIbI[Is ) 0,78
Kanuiinele comu (B IiepecyeTe Ha OKCIU] Kalis ) 0,11
CynbdaThel (B IepecueTe Ha CepHBII aHTUAPI) 1,00
B ToMm uucre:
cyiabQaT HaTpUsd 0,50
XJIOPHOKHCIIBIE, OpPOMUCTEIE 1 IIOJIUCTHIE,
a TaK’K€ OpTaHNYECKNE COEJUHEHII CreJibl

B comn He HAOJIZKHO COJACPIKATBCA I CIICOAOB CDE,.[[HHEHHﬁ BBC/JCHHEIX MCTAJIJIOB, 4 TAdKIKC

HUTPATOB U HUTPUTOR. PeakIisa pacTBOPOB COJII Ha JIAKMYC JIOJKHA OBITh HEUTpaJIbHOIA,
T.¢. PH=7.

KauecTBo KGHCEPEHDﬁ IIPOAYKIIHIT B 3HAUYNTEJIbHOII CTEIEHH 3aBHCHUT OT KadecTBa
IIOCTYIIAOMICI'O H4A IIPCAIIPIHIATIIC CBIPBA, N B IICPBYHO OHCPC/Ab OT TCXHOJIOI'MHCCKHX
KauecTB TOI'O IUIN MHOI'O XO3JICTBEHHO-OOTAHIUIECKOI'O COpTa OEDH_[EEI:. INIOJOB I1 AI'O/.
KOHCEPBHBIE COpPTa STHUX KVYJIBTYP HJOJIZKHBI OTBCHATL OIIPCACIICHHBIM TpEﬁOBH.HHHM:,
IIPCABABIICHHBIM K HIIM IIPOMBIIIJICHHOCTBLO. B nejraxX BBIABIJIICHIIA BO3MOMHOCTIH
HNCIIOJIB30BaHMA KaXKJOI'O COPTa HED6XD,[[HMD IIPOBOJAHUTE KOMIUICKCHBIC HN3YVHCHIIA COPTOBR,
KdaK IIO al"pDGHDHOFHT—IECKHM? TdaK I1 11O XHIMHIKO-TCXHOJIOI'MTHCCKIM II10OKA34TCJAM.
HPHFGE[HGCTI:: COPTOB GEGH_[EI?:, INIOJOB I1 A0 OJIA HﬂpﬂpaﬁDTKH YCTAaHaBJINBACTCA Ha
OCHOBAHIH PC3YJIbTATOB.

a) TCXHITHYCCKOI'O aHAJII3d ChIPbA,

6) XIMHYCCKOI'O aHAJIII3a ChEIPBA.

Paboma: OCHOBHEIE OKA3aTEJIN KaueCTBa KaIlyCThl O€JI0KOUYaHHOIL
A. TexHuueckuii adaiiis.
a) Onpenenenne ¢GopMbl KodaHa. J[1s BBIITOIHEHUSI 3TOH padOTHI IMITAHTEHIIMPKYJIEM

I3MEPSIFOT BBICOTY IUIOJIa U ero Hambomnpinuii guamerp, MM. OIpenensioT HHIEKC IIO
bopmviie Y=H/D.
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0) OnpeaeneHue pazMepa opraHojenrudeckn Ha ocHoBaHuu H u D.
B) OmnpegeneHnue IUIOTHOCTU. JII BBIIIOJIHEHHS 3TOil pabOTHl ONPEACIITIOT Maccy

(R3BemuBaHueM) 1 00beM (n3mepernem). Ilo dopmyne p = m/v onpeaenstoT IIOTHOCTS.
V = 4/3I1IR?

r) OnpejesieHne I[BeTa U BKyca (OpraHOJISITHYECKH ).

OCHOBHBIC IOKAa3aTeNI, OpeAciIaeMbIe IIPI TEXHIUECKOM aHalIn3e, 3aHOCAT B Tadmmiry 1.

Tabmura 1.
Pasmepsl, MM
CpelnHa HMunexc | Xapakrep | Leer | OT1XO0-
HaunmeHoBaHHe s Macca, (pOpMBI | ITOBEPXHO IBL, %

CTH
Bricor | JlmiHa

b. Xumuueckuii aHauus.

Kouan OHHIIIAKOT OT IIOKPOBHEIX JINCTBECB. OT KaxJOI'0 KOHdHa BBIPC3arOT 1/8 yacTh BJ10JIb
OCI1, 3aXBaThIBA4AA BCC HACTII TKAHII. H-r GTDGpaHHBIX JacTell YAAJHIEOT KOHCPLBITH, a4 34TCM

X N3MeJbYaroT. M3 mMenbdeHHO YacTU (HDCHE THIATCIIBHOI'O HEPEMEHIHEELHHH) 6EpyT
ABC 11apaJlJICJIbBHBIC HABCCKIT JJJIA KaXJOI'0 dHAJIII34.

E’L) OIIPCACIICHIC COACPHKAHIA CYXIIX BCUHICCTB BLICYIIIHBAHIICM.
METD,[[ OCHOBaH Ha CIOCOOHOCTH HNCCJICY CMbIX 00OLEKTOB OTAaB4dThk BlJlal'y IIpH
DHpE,I[EHEHHDﬁ TCMIICPATYPC. CG,[[EP}KELHHE CYXHX BCHICCTB YVHHUTBIBAIOT IIO PA3HOCTI

MacChl HICCJIEYEeMOTI0 IIPOAYKTa A0 U IIOCJIE BLICYIIIMBAHII.
MeTtoauka.

BIOKC BBICYIINBAIOT JO IOCTOSHHON MAaccChl, OXJIaXJAarOT B 3KCUKATOPE U B3BEIINBAIOT C
IOrpemHocThIO He Oomee 0,001 r.

B Oroxkc IIOMCIIAROT S5t IIOAT'OTOBJIICHHOI'O I dHAJIN3d CBhIPbA, 3dKPBIBAROT HpBIH_IKDﬁ:,
B3BEIINBAIOT Ha aHAJIUTHYECKNX Becax ¢ TOU K€ TOUHOCTBIO.

OTKPBITHII OFOKC ¢ HaBECKOIl MOMEN[aroT B CYMIWILHEIN mkad u cymat mpu 98-100 °C o

IIOCTOSIHHOTO Beca. BIOKCHI 3aKpEIBAIOT KPBIIIKAMI, OXJIaXIal0T B akcukaTtope (25-30°C)
1 B3BEIIINBAIOT.

CogmepxkaHue cyXux BemecTB (X) B % BBEIUHUCILSTEOT 10 (OpMYIIE:

X

~ (my,—m)x100 Y%
m, —m, ’

TIATHATITITANTT  TINN T 0
OKYMEHT NMOONUCAH aepenuit 0,01%
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m - Macca BBICYIIEHHOTO OFOKCa, T.
pa3zHUIla MEXKIY HapallleIbHEIMI OIbLITaMU He OoJsiee 0,3%.

0) onpejienneHne acCKOpOMHOBOM KUCJIOTHI (BUTaMUH C)
MeToa ocHOBaH Ha peayLUPYIOIMIIX CBONCTBaX aCKOPOMHOBOM KICIOTHI.
JIIIT  KONMMYECTBEHHOTO OIpeesIeHNnsI HCHOoJb3yeTrcsa 2,6 auxiiopdeHOINHI0 GPeHO,
PacTBOp KOTOPOI'O BOCCTAHABJIMBAETCS B OECIIBETHOE COCIMHEHIIE.
AckxopOnHOBas KucinoTa OoJjiee yCTOMUNBA B KHCIION cpejie, IO3TOMY I IIPUTOTORICHI
BBEITSIJKEK IPUMEHSIOT BOJAHBIE paCTBOPHI KUCIIOT (2% COJIsHYO, 1% IaBelIeBylO).
HCl wuzpnexaer m2 oOBEKTa HCCIEOOBaHNA KaK CBOOOJHYIO, Tak U CBI3aHHYIO,
acKOopOMHOBYIO KUCJIOTY. IIJaBeneBas KUCJIOTa ocakjaeT OSIKN M IOBHIINAET CTONKOCTH
aCKOpOMHOBOII KUCJIOTEI B 9KCTpaKTax.
Memoouxa.

B crakaHuuk (B3BEIIEHHBLIII 3apaHee) OepyT HaBeckKy 5 TI. HaBecky mnepeHoCAT B
dapdoporyro ctynky Hebonbmon noprueil (20 m) 2% HCIL Ilponecc pactupaHus He
IOoIKeH AIUThCs Oonbiie 10 MuHyT. IlonydeHHYIO MacCy CJIMBAKOT U3 CTYIKU B MEPHYIO
KonOy emkocThio 100 mmn. CTyOKy CHOJMAacKHBAlIOT HECKOJBKO pa3z 2% IaBeJIeBOIl
KHCIIOTOI 1 BBEIINBAIOT B TY JK€ KOJIOY.
Cogmepxkumoe KoJOwl goBogdaT Jo 100 w1 maBeneBOoil KHCIOTOI, KOOy 3aKpHIBArOT,
BCTPSIXMBAIOT U OTCTAHBAKOT 5 MHHYT. 3aT€M COAEPKUMOE OT(PIIILTPOBBEIBAIOT UHEpE3
CyX0Oll (pUIILTP.
3 monydyeHHoro ¢unbkTpaTa OepyT 2 IapajuleibHBIE mopiuu mo 10 M, HalHBalOT B
ctrakaH oObeMoM 50 M m TuTpyroT m3 MmukpoOroperkn 0,001H. pacTBOpOM KpacKH
TunsMaHca g0 ¢1a00p030BOI OKpacku, He ucuesaromieil B reuenue 0,5-1 muH.
OQHOBPEMEHHO IIPOBOJAT KOHTPOJILHBIN ONBIT JJI OIIPE/ICIIEHNS IIOIIPABKI Ha PEAKTURHI.
JI71s »Toro B KOHHYECKYIO KolIOy HammBaroT lmi pactBopa HCL, AuCTIWIINpOBaHHYIO
BOJY B KOJIMYECTBE, PAaBHOM HCIBITYEMOMY OOBEMy, N IIO0 KaIUIIM THTPYIOT 2,0-
IIXJI0p PeHOJMMH0 (DEHOIIOM A0 IIOSBIEeHUSA cJIabopo30Boil  okpackm. KomamdecTro
II3PacX0JOBAaHHOTO pEaKTUBa BBIUNTACTCS H3 OObEMa, MOMIEAIISTO0 Ha TUTPOBaHUE
SKCTpPaKTa.
CojiepikaHue TIApoackopONHOBOM KHCIOTE X r x (B MI Ha 100 r mpoaykTa) BEIUUCIIIIOT
o gopmye

Xrx= 100 Vx k xXCx M xVn /1000 (V, xm),

I'Je V — KOoIm4ecTBO KP4aCKI, HDHIE,[[I_HEﬁ Hd THTPOBAaHIC, CM3;

k — monpaBouHbIl K03 PUITUEHT;
C — MoJIIpHasl KOHLIEHTPAIs KPACKU, MOJIb/IM?;
M —monexyngapHas (SKBUBaJICHTHAS) Macca aCKOPpOMHOBOIT KUCIIOTHI,

paBHas 881/MOIIb;
V- 00BEM 3KCTPAKTA, CM°;
V,-06b€M 3KCTpaKTa, B3ATHIIL AJI1 TUTPOBAHIA, CM’;
m- Macca HaBECKII, T.

C,[[EHELTB BEIBO/JEI 110 PE3VJIbTaTaM IIPOBCACHHBIX SKCIICPIIMCHTOB.
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BBEJIKHIWE

Cpeanl OCHOBHBIX IIpoOJIEM, CTOMINX IIepe]] YeIOBEeYECKHM OOIEeCTBOM B
HAaIll€ BPEMs, MOXKHO BBIJEIUTH HECKOJILKO IVIAaBHBLIX, IIPEBAJIUPYIONINX HAJl BCEMU
Py TUMU:

- oOecrieyeHNE HACEICHIS 3€MHOTI0 Iapa Ipo yKTaMU ITNTaHUS,

- olecneueHne HEPTHUEIL;

- oDecreyeHUE ChIpbEM, B TOM YHCJI€ BOJOIL;

- OXpaHa OKpYyXKarllell cpeabl, 3KoJIorndeckasl W paJgualiiioHHas
O€30IIaCHOCTh JKUTEJell  IUIaHeThI, 3aMEUICHHE  HEraTHUBHBIX  IIOCJIEICTBUII
MHTEHCUBHOU IIPOM3BOJCTBEHHON AEATEILHOCTH U 3alllUTa YEJIOBEKa OT PE3YyJIbTaTOR
STOI HETaTUBHON AEATEILHOCTIL

Cpean HHX OJHOIl 13 caMbIX BaXXHBIX I CJIOXKHBIX SBJISIETCS OOecIedeHUe
HACEJIEHUs 3€MHOIO Iapa IpOAYKTaMU IIUTAHUA. SIBISISACHE OJHUM U3 BaKHEMII X
(akTOpOB OKpYyIXKalOIell cpeabl, MNUTAaHHE C MOMEHTa pOXIACHHI JO CaMOIO
[TOCJIEAHETO JHS KU3HU YEIIOBEKA BIUSAET HAa €ro opraHu3M. VHIpeAUEeHTHl TUIEBLIX
BEI[ECTB, IIOCTyIasi B OpPraHU3M UYEJIOBEKa C MHINell W mOpeodpasysch B XOJE
MeTaOO0II3Ma B pe3yJIbTaTe CJIOKHBIX OMOXMMNIUYECKUX IIPEBPaIleHII B CTPYKTYPHEIE
AJIEMEHTEl KJIETOK, OOECIICUHBAIOT HAIll OpraHU3M IIJJACTUUECKUIM MAaTEpHaJIOM W
SHEpPTrUell, CO3JJal0T  HEOOXOAUMYHK  (PU3HMOJIOTHYECKYID U YMCTBEHHYIO
pabOTOCIIOCOOHOCTh, OIPEACILIIOT 3J0POBbE, aKTHBHOCTL H IIPOJIOJIKHUTEILHOCTH
KII3HH YEJIOBEKa, €ro CII0OCOOHOCTL K BOCIPOM3BOACTBY. COCTOSIHME ITHTaHILS,
[IOATOMY, SBJII€TCS OJHHM N3 BaXXHENMHUX (AKTOPOB, OMNPEAeIISIONINX 3I0POBLE
HaI[UI.

[IpoyXTEI NHTAaHUA MOOJDKHBI HE TOJIBKO YJIOBIETBOPATHL IIOTPEOHOCTU
YEeJIOB€Ka B OCHOBHBIX IIUTATEJILHLIX BEIIECTBAX M SHEPTUN, HO U BBIIIOJIHATH
npogunakTUdeCcKue U JieueOHble (PyHKITUM.

Ha pemeHne »TuUX 3ajlad U HamparlI€eHa KOHIEMNIUA T[OCYyAapCTBEHHOI
IOJINTHKKU B OONACTU 3JO0pOBOr0 IHNTaHIA HaceneHus Poccuiickolni deaepanuu Ha
nepuofa 1o 2005 r., ogoOpenHasa noctaHoBIeHueM IIpaBurenbcTBa PD ot 10 aBrycra
1998 1. Ne917.

IIox rocymapCTBEHHOII MOJIUTUKOI B 00IaCTU 340POBOT0 MUTAHUS IIOHIMAETCS
KOMIUIEKC MEPOIIPHUATHII, HallpaBIE€HHBINI HAa CO3JaHHE YCJIOBHI, 0OECII€UNBAFOIIX
yJIOBJIETBOPEHUE MOTPEOHOCTEIl HACEJICHII B paIfIOHAILHOM 30POBOM IIMTAHHIU C
Yy4EeTOM €ro TpaAullnil, IPUBLIYEK, SKOHOMIUECKOTO IIOJIOXKEHUS, B COOTBETCTBUU C
TpeOOBaAHISIMI MEAUIIMHCKOIT HAYKIH.

Y OombmuHCTBA HaceneHud Poccun, o gaHHeIM MucTtuTyTa nmuranusg PAMH,
BBEISIBIIEHBI ~ HApyII€HNd  IIOJIHOIIEHHOIO  IHTAaHHNS,  OOYyCIOBJIEHHEIE  Kak
HEJOCTATOUYHLEIM MOTpeOIeHHEM IMUINEBBIX BEIIECTB, TaK M HAPYIICHUEM IIUIEBOTO
cTaTyca HacejleHus Poccun, B EpBYIO ouepeb HEJOCTATKOM BUTAMHHOB, MakKpo- U
MUKPOA3JIEMEHTOR, MOJIHOILICHHEIX OEJIKOB, N HEpaIUOHAJILHEIM IX COOTHOIICHIEM.

AOKYMEHT [1IOAIMCAH ryca HaceneHmns Poccum (1o JaHHBIM
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— Ae(UIIUT IOJTHOLIEHHBIX (3K MBOTHEIX ) OEIIKOB;

—neUuIUT BUTAaMHHOB (acKOpOMHOBOM KHCIOTHI, pudodmaruHa (B,),
tnamMuHa (B;), ¢gonmeBoll kmcmoTel, peTumHONa (A) U p-KapoTHHa, TOoKodeposaa u

Py TUX);

— JneduIuT MIHEpaJIbHBIX BEeI[eCTB (KaIbI[ls, JKejesa),
— Ae(uIIUT MIKPO3JIEMEHTOR (CeJIeHa, IINHKa, Ifofa, (Topa).

— IeUIUT OUIIEBLEIX BOJIOKOH.

OpraHmzanus  3J0pOBOTO  IIHTaHWA  HACEJIEHUI  —  CIOXKHBIM U
MHOTO(aKTOPHBIII IPOIECC, KOTOPBIII MOJMKHO peaJn30BaTh TOJILKO OIHpasiCh Ha
rIyOOKHe 3HAHUS, CTPOMHYIO HAay4dHYIO KOHIEHIMIO U IIPOJYMAaHHYK) HaydHO-

TCXHITHCCKYLIO IIOJINTHKY.

IlepeueHb ILUIAHUPYEMBIX PpPe3yJIbTATOB O0OyUeHHMsI 10 JAMCLMILIHHE
(MOayJ/il0), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM pe3yJbTaTaMH O0CBOEHUSs

00pa3oBaTeIbHOMH MPOr pAMMAbI

Kox, popmynnpoBka Koz, ¢hopMmympoBKa HHIHKATOPa
KOMITET € HITHH

[ImaHnpyeMbIe pe3ylIbTaThl
00y4eHHS MO JHCIHIUTHHE
(MozyITHO),
XapaKTePH3VIOIHE STaIlbI
( OpPMHPOBAHH A
KOMITET EHITHIT, HHIHKATOPOB

[IK-4 W J1- 1mx.4 AHAJIH3HPYET CBOHCTBA,
CITOCOOEH OINMpPEAETISITh U () YHKIIHH, KI1aCCH(PHKAITHIO H
aHaIIM3HPOBATh CBOMCTBA 3HAYEHHE CHIPBEBBIX KOMIIOHEHTOB,
CBIPBSL, ITOIY(aOpHKATOB H | HX H3MEHEHHS ITPH

IIPOIOBOILCTBEHHBIX TEXHOJIOrHYECKOH 00paboTKe,
TOBAPOB, BIIHSIOIIHE Ha OCHOBHBIE HAITPABIIEHH S HX
OITTHMH3AIHIO HCITOIb30BAaHM S ITPH ITPOH3BOICTBE
TeXHOIOTHYeCKOTO ITHIIEBBIX IIPOAYKTOB IS
IIpoIlECCa, KaUYeCTBO H o0ecIieYeHH S IOITYYeHHS
0e30IIaCHOCTh T'OTOBOH Ge30ITaCHOH IIPOAYKIIHH BEICOKOT O
TIPOMYKIIHI, KadyecTRa.

3(p(peKTHBHOCTD H N J1-2mx-4 OpraHusyer BeIOOD,
HaeKHOCTE ITPOIIECCOB IIPHMEHSET MeTOABI H Cpe/ICTBa
IIPOH3BOICTRA H3MEPEHHIT, HCIIBITAHHIT H KOHTPOIIS

IS HCCTIeJOBaHHS KauecTBa,
OEe30ITaCHOCTH CBHIPhS H I'OTOBOH

ITPOIYKIHU
NJ1-3mx-4 PaspaOaTrIBaet
MEPOIPHATHS I10

COBEPIIEHCTBOBAHHIO CHCTEMBI
KOHTPOJIS KayecTBa M OITTHMH3AI[HIH
TEXHOIIOTHYECKIX IIPOILIECCOB

ITPOU3BOACTBA IIPOAVKTOEB ITHTAHHA

AOKYMEHT NoarnncAH
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Oco3HaeT KpaTKHe CBEIeHH S
O MpoIleCCe THINEBAPEHH,
MeTabO0IH3M OCHOBHBIX
IHTaTelIbHBIX BEIECTB,
COCTaB, CTPOeHHe, (PYHKIIHH H
CBOICTBAa OCHOBHBIX
IHITEBBIX BEMIECTB, HX
ITpeBpaIleHNI ITPH
ITPOH3BOCTBE IMHINEBLIX
MIPOIYKTOB, XapaKTePHCTHKY
KCEHOOHOTHKOB, TeHeTHYECKH
MOJIH () HIHPOBAHHEIE
ITPOIYKTEI ITHTAHH .
AHaITH3HPYeT OCHOBHEBIE
OpraHONEeNTHYeCKHE, (PH3HKO-
XHMHYECKHE,

MHKPOOH OIIOTHYECKHE
ITOKa3aTelIl KauecTBa
ITHIT[EBBIX ITPOTYKTOB.
OrnpenendeT MoKa3aTelll
KayecTBa ITHIIEBRIX
IPOIYKTOB H (pajib CH(PHKALHH
IMTPOAYKTOB ITHTaHH A, BIaJceT
MEeTOIHKAMH OITpeelIeHH
IToKa3aTellel KayecTBa H
0e30IMaCHOCTH ITHIIEBHIX

BCIICCTB H IIPOAYKTOB
ITHTAaHI A
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IIK-5 WJI-1mx-5 OcyiecTBIsgeT KOHTPOIb | OCO3HAET OCHOBHEIE ITOHSITHS
criocobeH IIPHMEHSTH | KauecTBa, 0e30ITaCHOCTH CHIPhS H HaYKH O IIHTaHHH, TeOpPHIO
CIIELHAIH3HPOBAHHLIE  H | TOTOBOH IPOAYKIHH C cOamaHCHPOBAHHOI' O H
poe ccHOHATbHbIE HCITOIb30BaHHEM HOPMATHBHOH aJleKBaTHOTO ITHTAHH 4,
3HAHHS, B TOM YHCIIE | JOKYMEHTAI[HH, OCHOBHEIX H IPHHIMMIIEL  PAIl[HOHAJILHOIO
HHHOBAI[HOHHBIE, B | IIPHKIIAIHBIX METOIOB T TAHH 5. KormyecTBeHHO
o0macTi TEXHOJIOTHH | HCCIIELOBAHIIA OIIpeJAeIIsIeT COJIEpKaHHe
IIPOM3BOACTBA TPOAYKTOB | M JI-2rmx.5 OpraHH30BBIBAET OCHOBHBIX ITHIIIEBBIX BEINECTB
T TAHH, OIPEJIEIISATh | TEXHOIOTHYECKHH IIPOIIECC B COCTaBE ITPOJIYKTOB
HallpaBIIEHHS Pa3BUTHA | IIPOM3BOACTBRA ITPOAVKTOB ITHTAHHS | IIMTAHHS, IIPHMEHSTL 3HAHHS
TEXHOIIOTHH IIHINERBIX | MACCOBOI'O H3TOTORIEHHS H IO OITPEIETIEHHIO
IIPOM3BOJACTB, ITIOBBIIIEHHS | CIIEIHATH3HPOBAHHEBIX ITHIIEBBIX HallpaBIEHH I Pa3BHTHSI
KayecTBa H Oe30IIaCHOCTH | IIPOAYKTOB C IIPHMEHEHHEM TEXHOJIOTHH IIHIIEBBIX
TOTOBOH ITPOMYKI[HH COBPEMEHHOI'O TEXHOIOTHYECKOTI'O IIPOH3BOJACTR. AHaIM3HPYeT
000pYyAOBaHHSL, TPASHIHMOHHBIX H CIIEIHATH3HPOBAHHEBIE 1
HOBBIX BHIOB CBHIPhS nmpoecCHOHATbHEIE 3HAHHS,
NJI-3mx.s Brigeusger oOBEKTH IS | B TOM YHCIIE
VIIYVUIIIEHHS TeXHOJIOIHMH IMHIIEBLIX | HHHOBAIHOHHEIE, B OOIACTH
ITPOH3BOJCTB C VUETOM | TEXHOJIOTHH  ITPOH3BOJCTBA
ITPOIrPECCHBHBIX METOAOB | IIPOAYKTOB ITHTaHH 4,
SKCIITYaTal[HIH 000pYAOBaHHS, | HaIIPaBIIeHH I Pa3BHTHI
IIPHHI[HIIOB YIIPaBIEHHS KaueCTBOM, | TEXHOIOTHH IIHIIEBBIX
0e30ITaCHOCTBIO H | IIPOH3BOJICTB C IIETIH IO
ITPOCIIEKHBAEMOCTRIO IIPOM3BO/ICTBA, | IIOBBIIIEHHS  KadyecTBa M
OCHOB (PH3HOJIOIHH ITHIIEBApeHH H | Oe30MacHOCTH TOTOBOH
OoOMEHA  BEIIECTB, COBPEMEHHBIX | ITPOIYKI[HH
KOHIIEITI[HH ITHTAHHSI

Tema 1. OcHoBHbIE MUIIEBAPUTeEJIbHbIE IMPOLIECCHI

[InmeBapeHne — XUMUUecKasl, HHOTJa TakKKe MeXaHmdeckad oOpaOoTKa IIHIIHN
— CJIOXKHBIM IIpPOIlECC, HpH KOTOPOM IIPOUCXOAUT IIEpeBapMBaHUE MNUINU N €€
YCBOEHHIE KIeTKaMi. B  Xome numeBapeHus IIPOUCXOLUT  IIpeBpallleHIE
OpraHMYeCcKNX MaKpOMOJIEKYJI HUIMH B OoJiee MEIKHE MOJEKYyJIbl, B YaCTHOCTH,
pacmeruieHne OMOIOINMEPOB UM HA MOHOMEPEL. JTOT IIPOI[ECC OCYIIECTRILIETCS C
[IOMOIILIO IIUIEBAPUTEIILHEIX (ruAP OIUTUYECKIX ) (bepMEHTOB. IIocne
BEIIIEOIIICAHHOTO IIpollecca 0OpaOOTKU IIHNINa BCACBIBAETCS HEMNOCPEJICTBEHHO B
IIUTOIIa3MYy KJIETOK (IIpU BHEKJIIETOUHOM MUIN[eBApEHUN V OaKTepUil U IpUOOB U IPU
BHY TPUKJIETOYHOM IHNINEBAPEHNN) IIN Yepe3 CTEHKHN IUIEBapUTEIHLHOTIO TPakTa B
KUIKIE cpedpl opraHm3zMa (y dejoBeka — B KpoBb win nauMdy). Takum oOpazom,
IpollecC IUINEBapeHUs 3aKIro4vaeTcs B IepepadoTke HOHIU N €€ YCBOSHHU
OpraHI3MOM.

Y deJjloBEeKa IIHINEBapEHNE HaUMHAETCSd B POTOBOM IIOJIOCTH, [A€ IINIIa
[IEPEKEBLIBAETCA. DTOT IHPOLECC CTUMYJINPYET SK30KPUHHBIE KEJIE3bl, BhIACIIIIOIIIE
CJtoHy. lIpucyrcTByromiasd B CIHOHE amMiUla3a yY4acTBYET B pacllEIJICHUN

FOKYMEHT NOANUCAH — MHUIIEBOro KOMKa, YTO OOJIerdaer

INEKTPOHHOW NMOANMChLIO o
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MOCTY. B KOOpJAMHHPOBAaHHOM aKT€ IJIOTAHHIS yUaCTBYIOT MATKOoe HEOO M I3BIYUOK
(uvula), KOTOpHIE IPEAOTBpalllalOT IIOMAJaHME MU B HOCOBYKO IIOJIOCTb, U
HaJITOPTaHHUK, KOTOPHIIl HE Ja€T IHIIE M0I1aJaTh B TPaxero.
ey a0k
JKerny qox pacmonozeH 1o auadparmoii B 1eBoM Iojpedepbe I HaJUpEBHOI
obmnactu. MMmeercs 3 o0omoukn:
Buemnsa (bprommHa)
MEBIITEYHEIN CITON
HapyKHBII cJ10i1 (IIpOJOJILHEIIN )
cpeaHUull ol (IUPKYJISIPHEII);,
BHYTPEHHUI CJION (KOCOI).
Buytpenaasa (Cnmzucrtasd o000JI0YUKa) — BEICTJIAHA HEOPOTOBEBAIOIIHM,
IIUTHHIPIYECK M SIIUTEINEM.

[Inma nmomagaeT B JKeIy4OK, IPOXOId Uepes KapAualbHBIN cpuHkTep. TaMm oHa
CMEIINBAaETCd C JKEJIYJOYHBIM COKOM, AaKTHBHBEIMU KOMIIOHEHTAMI KOTOPOTO
SIBIISIFOTCS COJIIHAS KMCIIOTa U MUIeBapUTEIIbHEIE (DEPMEHTHI

Ilemcun — pacmemgeT Oelkm OO0  aMHUHOKHCIIOT,  IIOJIUIEITUIOB,
OJINTOIIEIITIIOB.

PenHuH (1M XUMO3UH) — UMeeTcs y AeTell o 1 roga, moMoraeT IepeBapuTh
MOJIOYUHEIE IIPOAYKTEL. 1Iocie ogHOro roga XUMO31H IIpoIlafaeT, ero PyHKINH OyIeT
BLITIOJIHATE COJISTHAS KIICJIOTA.

IlapueTanbHble KJIETKH KeJyAKa TakkKe CEKPETHUPYIOT BHYTPEHHHH QaKTop
Kacmna, HeoOXoaUMBIIT U9 BcackIBaHNII BUTaMuHa B .

ToHkaa KuMIKa

Yepes mmwnopuduecknii c(pUHKTEp MUINA IIOINaJaeT B TOHKYIO KHIIKY. llepBEIi
OTAell TOHKOM KUINKA — JBEHAJIaTUIIEPCTHAs KUINKa, TA€ [IPOUCXOAUT
CMEMINBaHHE IIHIMU C JKEITUbIo, KOTOpasd OOECIEUMBAET 3MYJILTHPOBAHUE KHPOB
pepMEHTaMII IIOJXKEIYyJOUHOIl KeJe3bl M TOHKOII KHIIKH, PpacHellIIFONIUIMU
yrieBodel (MaJibTO3a, JIaKTo3a, caxapoza), Oelnku (TpHIICMH N XHUMOTPHUIICHH). B
TOHKOII KHIIIKE MPOUCXOJUT BCACHEIBAHIE OCHOBHOI'O 00BbE€MA MUTATEILHLIX BEIIECTB
I BUTAMIHOB U€pe3 KUIIEUHYO CTEHKY.

Tomncras kumka

Ilocnie mpoxokaeHNs TOHKOI KUIIKM IININa II0IIagaeT B TOJICTYIO KHIIKY,
COCTOSIIYIO U3 CIeIoll, 00040YHOI, CHUTMOBHJHON M IPSIMOH KHUIIOK. 34eCh
IIPOMCXOAUT BCAaChLIBAHNUE BOJLI M SJIEKTPOJIUTOB, 3JE€Ch K€ IMPOUCXOAUT U
(opMUpOBaHNE KaJIOBBIX MAcC.

Peryrsims numerapeHIsd

[InmeBapeHue y dyejJoBeKa SBISIETCS IICUXO0 (PU3UOIOTIUECKIM IIPOIECCOM. OTO
O3HayaeT, UTO Ha IIOCJIEA0BATEIILHOCTh M CKOPOCTh PEAKIINI BIMSAIOT I'yMOpPalIbHEIE
CIIOCOOHOCTH KEIyJOYHO-KHINEUHOIO TpaKTa, KadeCTBO IHIMU I COCTOSHIA

NOKYMEHT NOANMCAH
SNEKTPOHHOW MOANUCHIO
Ceprucpuar: | 12000002A633E3D113ADA425FB50002000002A6 M€ Ha MIUINEeBapeHne, 00yCIIaBIIBaIOTCS
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racTPUH, CEKPETUH N XOJIEIUCTOKMHUH. OHU BBIACIISIOTCSI B KPOBEHOCHYIO CHUCTEMY
JKEITy JOUHO-KHIIIEYHOTO TpakTa U CIOCOOCTBYIOT BHIPAaOOTKE MNUINEBAPUTEILHEIX
COKOB U IIPOJIBMKEHUIO TN,

YCcBanBaeMOCTb 3aBUCUT OT KaueCTBa IINIIU:

3HAUNUTEIILHOE coJepiKaHIe KJIeTUaTKH (B TOM YHCJIE PAaCTBOPUMOII) CIIOCOOHO
CYIIIECTBEHHO YMEHLIINTL BCaChbIBaHIE,

HEKOTOPHLIE MHIKPO3JIEMEHTEI, COJIECpIKaIecsd B IIUAINE, BIIAIOT Ha IIPOIIECCH
BCAChIBaHI BEI[ECTB B TOHKOM KHIIIEUHUKE;

’KUPBI Pa3IMUHON IIPUPOILI BCACKIBAIOT MIO-pa3zHOMY. HacCHIIEHHBIE K IBOTHLIE
)KIPBl BCACBIBAIOTCS M IIPEOOpa3yrOTCS B YEIIOBEUECKUI JKHUP Topazfo JIerde, 4em
[TOJINHEHACHIIIEHHBIE PACTUTEIILHLIE KUPHI, KOTOPLIE IPAKTUUECKNU HE YUACTBYIOT B
00pa30BaHNH YEJIOBEUECKOTO KIUPa,

BCAaCEIBaHIE KUINIEUYHNKOM YIJIEBOAOB, KHUPOB M OEJIKOB HECKOJILKO MEHIETCS
B 3aBUCUMOCTH OT BPEMEHU CYTOK U BPEMEHU I'o/jia;

BCACHIBAHIE MEHSETCS TaKXE€ B 3aBUCUMOCTH OT XHUMHYECKOI'O COCTaBa
[IPOJIy KTOB, KOTOPLIE IIOCTY NI B KUIIEYHUK PaHbIIIE.

Perymsamusl numeBapeHus oOecneuynuBaeTCs TaKkKe€ BEreTaTHBHOII HEPBHOU
cucteMoil. IlapacuMnarinueckas 4acTb CTUMYJINPYET CEKPEIUIO 1 IIePUCTAJILTUKY, B
TO BPEM KaK CUMIIaTHMUECKas YacTh IIOJaBIISIET.

['opMOoHEI U Jpyrue OHOJIOTHYECKU aKTHBHBIE BEIECTBAa, BIIISIOIINE Ha
[T eBapEHUIE

["acTposHTEepOnaHKpeaTdecKasl SHAOKPIHHAS CICTEMa — OT/EJ SHIOKPHUHHOI
CHCTEMEI, IIPEJICTABJIEHHLIN pacCEIHHBEIMI B Pa3IMUHLIX OpraHax IIUIEBapUTEILHON
CUCTEMBI HSHAOKPUMHHLIMU KJIE€TKaMu (amygolUTaMU) H IIEOTUAESPrUYSCKUIMU
HellpoHaMHU, IPOAYIUPYIOMIUMH MHENTHAHLEIE TIOPMOHEI. JSIBIdeTcsad HamOolee
I3yUeHHOIT yacThio JuQdy3HON 3HAOKpUHHON cucTeMbl (cuHoHUM AlIIY][-cuctema)
I BKJXOYAET MPUMEPHO IIOJIOBUHY €€ KIIETOK. [ acTpOSHTEPOIIAaHKPEATUUYECKYIO
SHAOKPUHHYK) CHCTEMY HA3BIBAIOT «CAMBIM OOJILIINM M CIOXHBIM 3HIOKPHHHBIM
OpPraHOM B OpTaHI3ME UETIOBEKA.

['acTpliH — rOpMOH, CUHTE3UPYEeMBIIl G-KIIeTKaMU JKEIyIKa, PacIlONIOKEeHHBIMU
B OCHOBHOM B IIIWWIOPUYECKOM OTAEJE KEIyJAKa. | acTpuH CBS3LIBAETCS CO
crenupIIecKIMH TaCTPUHOBEIMI PEIENTOpaMU B XKeJIygKke. Pe3yIbTaToM yCHIIEHNUS
aJICHIJIATIMKIIa3HON aKTHUBHOCTU B IIAPUETAJIbHBIX KJIETKaX KEJIyJAKa SBJISIETCS
VBEIIMUCHUE CEKPEeIIU XKEJIyJOYHOTO COKa, B OCOOEHHOCTHU COJITHOM KUCJIOTHI.
['acTpuH Takke YBEINUYUBAET CEKPEIUIO IIENICHHA IJIaBHLIMHU KIIETKaMH KEIyIKa,
YTO, BMECTE C IOBBIIIEHHNEM KHCJIOTHOCTH JKEJIYJOUHOIO COKa, 00eCIeUMBarOIUM
onTUMalnbHBII pH And  gelicTBMA  IIENICHMHA, CIOCOOCTBYET  OITHUMAJIbHOMY
[IEpEBApPUBAHUIIO IININH B keIyake. OQJHOBPEMEHHO racTPUH YBEJINUUBAET CEKPEIUIO
OMKapOOHATOB M CJIN3HM B CJIM3UCTOI JKelyAka, oOeceunBasi TEM CaMBIM 3alllUTy
CJIM3NCTOIl OT BO3JIEUCTBUS COJIIHON KHUCJIOTHI M IIENICHUHA. | acTpUH TOPMO3UT
OIIOPOKHEHUE KEIIyaKa, UTO 00ECIICUNBAET JOCTATOUHYIO JJI1 IIepEBapNBAHUS NI

AOKYMEHT NOAMMCAH JIOTHI U TIEIICMHA Ha IIUIEBON KOMOK.

INEKTPOHHOW NOoANMNCBIO o

Ceprudukar:. 12000002A633E3D113AD425FB50002000002A6 'KIOIEO IIPpOCTalJIaH/IHA E B ciamucron
Bnageneu: LleBayxoBa TateaHa AnekcaHapoBHa 7 paCH_IHpEHHPG COC}’,[[DE }"C NIIeHITO

Nencreutened: ¢ 20.08.2021 no 20.08.2022

iR



KpOBOCHAOXKEHNI 1 (PU3HOJIOTHUECKOMY OTEKY CJIM3HCTON JKelyJka U K MHUTpaIum
JIEKOIIUTOB B CJIN3UCTVIO.

CexkpeTiH — MNEeNTUIHBIII TOPMOH, COCTOAIUI 13 27 aMUHOKHUCJIOTHBIX
OCTAaTKOB, BbIpabaThIBa€MBINl S-KJIETKaMH CIH3HCTON OOOJIOUKM TOHKON KHUIIKU U
YUaCTBYIOIIUI B PETYIIAIUN CEKPETOPHOU JAEATEIILHOCTHU MOKEITYJOUYHON KETIE3hI.
YCUINBAIOT CTUMYJIAIUIO IIPOAYKIIMMI CEKPETHHA JKEITUHbIE KUCIIOTHI. BcacklBasiCh B
KpOBb, CEKPETHUH JOCTHUrAaeT MIOJKEIYIOUHON JKEJIE3bl, B KOTOPON YCUIINBAET
CEKpEIIUI0 BOABLI M SIIEKTPOJINTOB, IIPEUMYIIECTBEHHO OmMKapOOHaTa. Y BEJINMYNBAas
00BEM BBIAEISIEMOTO IOJKEITy JOUHOM KEJIe30i1 COKa, CEKpETHH HE BIMSIET Ha
oOpazoBaHUE JKele30il (pepMEeHTOB. OTY (PYHKIIUIO BEIIOJHSET JPyroe BemiecTRO,
BEIpaOAaTEIBAEMOE B CIH3UCTONI 000JOYKE TOHKON KHIIKNA — XOJIEIUCTOKHMHIH.
Buonormieckoe ONpeesIeHIIe CEKpeTHHa OCHOBAaHO Ha €ro CIIOCOOHOCTH (Ipu
BHYTPUBEHHOM BBEJACHHHU JXUBOTHBIM) YBEINYHNBATL KOJIMYUECTBO IMENOYN B COKE
IIOJIPKEITYy JOUHOI Keje3bl. CeKpeTHUH SBIIeTcS OJIOKAaTOPOM MNPOAYKIIMU COJITHOI
KICIIOTHl IIapHeTaIbHBEIMHI KJIETKaMH kenyjaka. OCHOBOIl 3((EKT, BHIZEIBAEMEII
CEKPETUHOM, - CTUMYJIANNS MIPOAYKIIUN SIUTEJINEM JKEITUHBIX, ITaHKPEaTIUECKIX
IIPOTOKOB 1 OPYHHEPOBCKUX JKeEJIE3 ONMKapOOHATOB, 00ecneunBasi, TakuM oOpaszom, J10
80 % cekperuun OMKapOOHATOB B OTBET Ha IIOCTYIUIEHHE IMIUA. ITOT 3 EKT
OIIOCPEIOBaH YEPE3 CEKPEIIIO XOJEIUCTOKMHINHA 1 3TO IPUBOAUT K YBEIMUECHIIO
IIPOJIY KITUHU KEJIUM, CTUMYJIUPOBAHII COKpAIEHUI JKETUHOTO IIY3LIps U KUIIEYHIKA
1 YBEIINUYEHNIO CEKPEIUU KUIIEUHOT'O COKa.

XonemquctokuannH (CCK; paHee HOCWI Ha3BaHHE IAHKPEO3UMHH) —
HEHpONEeNTUAHEI TOPMOH, BhIpaOaThbIBaeMBIINl I-KIeTkaMU CIM3UCTONH 0OO0JIOYKH
IBEHAQIATUIIEPCTHONI KHUINKM W [POKCUMAJIbHBIM OTJAECJIOM TOINEN  KUIIKI.
XOJIENUCTOKMHAH  BEICTYIIa€T MEQHAaTOPOM B  Pa3HOOOpazHBEIX  IpoIleccax,
[IPOUCXOJIANINX B OpPraHU3ME, B TOM UHCJIE, B IIUIEBAPEHUMN. XOJIEIMCTOKMNHUH
CTUMYJIIPYET paccrnabneHne cduHkrepa OOAH, YBEJIMYHBAEeT TOK II€UEHOUHOI
JKEITUN, TOBBIMIAET IMAaHKPEAaTUYECKYIO CEKPEIIO, CHIDKAET JABJICHHE B ONJIMapHOI
CIICTEME. BBI3BIBAET COKpalllcHNE IIpUBpAaTHHKA JKEIyJKa, YTO TOPMO3UT
[IEpEMEN[eHNe  IIepeBaApeHHON  IUIMU B JABEHAJAIATUIIEPCTHYIO  KUIIKY.
XOJNEINCTOKUHUH  SBJISIETCA  OJIOKAaTOPOM  CEKpPELMH  COJIIHOII  KHCIIOTEI
[MapHeTalbHBEIMU KJIEeTKaMHU Kelnyaka. MHrmonropoM XoJIEIIUCTOKMHUHA SBIIIETCS
COMaTOCTAaTHUH.

| TrOK0303aBIIC MBI MHCYIINHOTPOIIHKIN IIOJIUTICTITII (panee
pacipocTpaHEHHEBIE HalIMEHOBaHUS: racTPOUHTNONTOPHBII MIOJIUTIETITIL,
JKEITYIOUHBI MHTHONTOPHBIN HENTi, oOmenpuusaTeie adopeBunatypel: GIP, 1T'MII
mwm JKHMII) — nenTuaHelil TOPMOH, COCTOMIIUI n3 42 aMUHOKHCIOTHBIX OCTaTKOB,
BEIpaOaTeIBaeMbIll  K-KJleTkaMu CIM3UCTOIl  0OOJOYKN JIBEHAJIIaTUIIEPCTHOII M
[IPOKCUMAIbHON YacTU TOIel KUImok. OTHOCUTCI K CEMENCTBY CEKpETUHA.
| TIFOK0303aBUCUMBINT MHCYJINMHOTPOIHBIN IIONMUIIEIITU SBIAETCSA WHKPETHUHOM, TO
€CThb BEIpaDaTHIBA€TCA B KHIMEYHUKE B OTBET Ha IIE€POPAbHEIN MOpHEM IIHIIIN.

ROKYMEHT TTORMMGAR ) MHCYJHHOTPOIIHOTO MOJIUIEITHa —

ANEKTPOHHOW NOAMUCHIO 5
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peabcopOIImO HATpUSA W BOALI B MHUIIEBAPUTEIILHOM TpaKTe€, WHTHOUPYET
JIUTIOIIPOTENMHIINIIARY.

BazoakTHBHBIN MHTECTUHAILHBIN HENTI] (Ha3bIBaeéMEIIl TakKe Baz0aKTIBHBIIM
NHTECTUHANLHEIN IONMHNenTi, obmenpuHatele adopeBmarypel BHMII n VIP) —
HEUPONENTUIHLII TOPMOH, COCTOSAIMII 13 28 aMHHOKUCIIOTHBIX OCTaTKOB,
oOHapyKHMBa€MbIII BO MHOTMX OpraHax, BKJIFOYas KHINEYHUK, TOJOBHOM M CIIHHHOM
MO3T, IIOJKEIYJOUHYIO JKejle3y. DBa3z0aKTHUBHBEIN MHTECTUHAIILHBIN TIENTUI, B
OTJIMYUE OT JAPYIruUX IENTUIHBIX TOPMOHOB M3 CEMENCTBA CEKpPETHHA, SBIIIETCS
ICKIFOUNTEILHO  HellpomeguatopoM. (OO0nagaeT CIWIbHBIM — CTHUMYJIHPYEIOIIUM
JNICIICTBEM Ha KPOBOTOK B CTEHKE KUIIKM, a TakKXe Ha IJIAJKYEO MYCKYIaTypy
KHNIIEYHNKa. SIBIIIETCS MHTHUONTOPOM, YTHETAKOIINM CEKPEIUIO COJITHON KICJIOTEHI
MapHeTalbHEIMHI KIIETKaMU CIM3NCTON oOostouku kenyaka. BHMII Takxke sBiaeTcs
CTUMYJIATOPOM IIPOAYKIIUU IIEIICUHOTEHA ITIaBHBIMU KJIIETKaMM JKeJTy JKa.

MoTumiiH — TropMOH, BEIpaOaTBIBaeMblil XpoMap@UHHBEIMU  KJII€TKaMU
CIM3UCTOIl ~ OOONOYKHM  KEIyJOYHO-KUIIEYHOrO0  TpakTa, IIPEHUMYIIECTBEHHO
JIBEHAAIIATUIIEPCTHOI 1 TOIEell KUIIOK.

ComaToCcTaTUH — TOPMOH JIeJIbTa-KJI€TOK  OCTPOBKOB JlaHrepraHca
[IOJKEIYIOUYHON JKE€Je3bl, a TakKXke OJMH N3 TOPMOHOB rumorajiamyca. llo
XUMAYECKOMY CTPOEHHIO SBISETCSA IENTUAHBIM ropMoHoM. (ComaTocTaTHH
[IOJABIIET CEKPEeIMI0 TUIIOTaJlaMyCOM  COMATOTPONNH-PUIN3MHI-TOPMOHA U
CEKpEIUIO MepeaHell Jojeil rumnodu3a coMaTOTPOHOTO TOPMOHA U THPEOTPOIHOTO
ropMoHa. Kpome TOro, oH IIOJABRISET TaKKe€ CEKPEIUIO Pa3zlINdHBEIX IOPMOHAJIbHO
AKTHUBHBIX IIEIITUIOB 1 CEPOTOHNHA, MNPOAVIIUPYEMEIX B KEIYAKE, KUIIEYHUKE,
[IEUeHN « IIOJPKEIIYJIOUHO JKejleze. B YacTHOCTH, OH IIOHMXKAET CEKPEeInro
MHCYJINHA, ITIFOKAroHa, racTpuHa, XOJIEIIMCTOKNHIHA, Ba30aKTHUBHOTO
NHTECTUHAIBLHOTO IIENTUa, HHCYJINHOIIO0OHOTO (pakTOpa pocTa-1.

KoHTpo/IbHBIE BOMPOCHI

1. Yro Takoe numeBapeHue’

2. HazoBure QpepMeHTHI XKeJIyKa, YUaCTBYIONIUE B IHII€BapECHNIN?

3. Kakue ropMoHEI U Jpyrue OHMOJOTrMYeCKH aKTHBHBIE BEI[eCTBa BIIMSAKOT Ha
I erapeHue?’

Tema 2. TEUPHH H RKOHULCIIINHNH ITIHTaHHUHA. TCOpHH CﬁﬂﬂﬂHCHpﬂBﬂHHﬂrﬂ
IMHTAHHH, TCOPHHA A/ICKBATHOI' O ITHTAHHA

TEDPHH CﬁﬂﬂﬂHCHpﬂBﬂHHﬂrﬂ IIHTAHHNHA Hpemﬁnaﬂaﬂa B AHNCTOJIOI'MIT 1O
ITOCJIICAHCI'O BPCMCHIL CorjlacHO 2Tol TCOPHIM, IPCAIIOUTHUTCIIBHBEIM CHHTACTCA
IINTAHHC, IIPH KOTOPOM IIPHUTOK IIMTATCJIBHBIX BCIICCTB B OPI'aHH3M COOTBCTCTBYCT
X pacxony. HI’IH.[EL COCTOHUT I3 KOMIIOHCHTOB, PAa3JIMYHBIX IIO (bIIEIiDHGFIMﬂCKDM}"

AQIOMEHTIONNNCAH . TOKCHYHBIX. B Hell cojepxkaTcs u

SNEKTPOHHOW NOANMMUCEIO
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KICJIOT, BUTAMIHOB U MHUHEpPAJIbHLEIX BEIECTB, CIEJOBATEIILHO, MOJKHO CO3/1aTh Tak
HAa3LIBAEMEIE 3JIEMEHTHI JUETHI.

Konnenmusa coanaHcpoBaHHOIO NUTaHMUS OblJIa HAaydHO 0OOCHOBaHa B 1964 r.
akag. A.A. lloxpoBckuMm. Ha ocHOBe JaHHOII KOHIIEOIIMU OBLIN pazpadoTaHbI
paIoOHKLl U191 PazINYHBEIX TPYIIl HACEICHHS C Y4eTOM (PUIMYECKHX HarpyzoK,
KINMaTUUECKNX W APYTUX YCIIOBUM, CO34aHbl HOBBIE IIHINEBLIE TEXHOJOTHUH.
[ JTaBHEIM HTOTOM JaHHOII paboOThl OBLIIO YCTAaHOBICHHE KOPPEIATHBHOI
3aBUCHMOCTH MEXJy YCBOGHHEM IIMIMU 1 CTENEHBK CcOalaHCHPOBAHHOCTU €€
XNMIYECKOTO COCTABA.

COalaHCHPOBaHHOE IMHNTAHUE - 3TO YUET BCEro KoMIuiekca (paKTOpPOB ITUTAHIL,
X B3aHMOCRI3M B OOMEHHEIX IIpolieccax, a TakKKe MHIAUBHIIAY aJIbHOCTH (PepMEHTHBIX
CICTEM « XUMHIYECKUX IMpeBpallleHnil B opraHmme. Co BpEMEHEM TEOpusd
cOaTaHCUPOBAaHHOTO MHTaHUSA OBIJIa IIOABEPrHyTa IepeolleHKe. Ee kpusuc
CTUMYJIUPOBaJl HOBBEIE HAaydHBIE€ HCCIE€JOBaHMA B oOjgactu  (PU3MOJIOTHU
MUIeBapeHNs, OHOXHMMHH IIHIH, MHKPOOMOJIOTHH. DBBUIN OTKPBITEL HOBEHIE
MEXaHIU3MBl IIUIEBAPEHUS, YCTAHOBJIIEHO, YTO II€pEBapUBaHUE IIPONCXOAUT HE
TOJILKO B IIOJIOCTU KUINIEYHNUKA, HO M HEMNOCPEJCTBEHHO Ha CTEHKAaxX KUIIEYHIKA, Ha
MeMOpaHax ero KJIETOK, OblJla BHISIBJIEHA paHee HEHM3BECTHAs rOpMOHAJIbHAS CHCTEMA
KHIIEYHNKA, IIOIYYE€HBl HOBLIE CBEIECHISI OTHOCHTEIBLHO POIHU CHUMONOTHYECKIX
MUKPOOPraHN3MOB, OOHUTAIOMIX B KUIIEYHHKE, M 00 MX B3aMOOTHOIIEHUSIX C
OpPraHN3MOM UYEJIOBEKA.

Kimaccudeckass Teopus cOalaHCHPOBAHHOTO IINTAHHS OCHOBHIBA€TCS Ha
CJIEIY IO X TIOJIOKEHUAX :

1. VMpaeanbHBEIM CUHNTAETCs IIMTAHNE, BO BPEMsSI KOTOPOIO IIOCTYIUIEHUE
[TUIIEBBIX BEIECTB OTBEUAET UX pacxXoaM.

2. llocTymneHne MUINEBBIX BEIIECTB OOECIEUMBAETCSI B PE3yIIbTaTe
pa3zpyIIEeHNs IIUIEBLIX CTPYKTYP M BCACBIBAHI IIOJIE3HBIX BEIECTB - HYTPUEHTOB,
HeOOXOAUMBIX OJI1 MeTaOO0In3Ma, INIACTUYECKUX M SHEPreTHUYECKNX IIOTpeOHOCTEN
OpraHu3Ma.

3. YTunuzaius €Ibl OCYIECTBIIETCS CAMUM OPTraHN3MOM.

4. Ema cocToUT 13 KOMIIOHEHTOR, Pa3HEIX MO (PH3NOJIOTMYECKOMY 3HAUEHHIO:
HYTPHUEHTOB, OaJUIaCTHBIX BENmeCTB (OT HHX €€ MOJXKHO OYNCTUTh) M BPEIHBIX,
TOKCUYHBIX COEINHEHUI.

5. Merabomu3aM opraHmzMa OIOpeAeIdeTcsl HeoOXOAUMEIM  YPOBHEM
AMUHOKHCJIOT, MOHOCaXapuJi0B, KUPHLIX KUCJIOT, BUTAMIUHOB 1 COJIEN.

6. MHOro HYTPHEHTOB, CIIOCOOHBIX K BCAaChIBAaHHIO M aCCHMIIILINMN,
OCBODOXKdaeTcd B pe3yjbTaTe (PEPMEHTAaTUBHOTO THAPOIN3a OpraHHYECKIX
IPOAYKTOB 3a CYET BHEKJIETOYHOro (IIOJIOCTHOTO) MU BHYTPHKJIETOYHOTO
U eBap EHUSL.

B 5TOM ciydae IUIEBBIE BEI[ECTBA YCBAMBAIOTCS B JBa 3Tala:. IIOJIOCTHOE
[TUII€BapEHUE - BCAChIBAHIE.

AOKYMEHT MNOANUCAH bHOE (YHKIUOHHPOBAHNE OpraHu3Ma

IANEKTPOHHOW NOoArnnCbIO w
Ceptudpukar. 12000002A633E3D113AD425FB50002000002A6 » TOJIBLKO HED6XD,I[HMLIMH SJHCPI'HCIHT I
Bnageneu: Lieb3yxoea TaTbAHa AnekcaHApoBHa OIpeJleJIEHHBIX COOTHOIIIEeHHI MEXK Y
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MHOTOYNCJIEHHEIMH HE€3aMEHUMBIMH (paKTOpaMH IINTaHUS, KakKAbI N3 KOTOPBIX
BEITIOJIHAET CBOIO CIIEMU(PIUESCKYIO (PYHKITIIO B 0OMEHE BEIIECTR.

B ocHoBe koHIenum cOaTaHCUPOBAHHOTO IIHTAaHHS JIEKUT OIpelelIeHUe
IIPOIIOPIIUN OTAEJILHLEIX IINIIEBLEIX BEMIECTB B pPalllOHE, OTPaXarolNX CYMMY
OOMEHHBIX  peakIUil, KOTOpEIE XapaKTEPH3YIOT XHUMHYECKHE  MPOIECCHI,
OOECIIEUNBAIOIIIE B HTOTE KH3HEACATENILHOCTL oOpraHmzma. OJHON M3 TJIAaBHBIX
OMOJIOTUYECKNX 3aKOHOMEPHOCTEI, Ha KOTOPBIX Oa3zupyeTcs TEOpHsd, SBISETCS
IIPaBIJIO COOTBETCTBUSA (PEpMEHTHBEIX HAOOPOB OpraHmM3Ma XUMHYECKIM CTPYKTypaM
TTHIITH.

Kpuzuc Tteopum cOajJaHCUpOBAHHOIO TIHTAHUS M OTKPBITUE HEKOTOPHIX
BUTAIbHBIX, HEN3BECTHLIX paHEe MEXaHN3MOB (JIM30COMAJILHOIO M MeMOpPaHHOIO
IUIeBapCHUS, PazINUHEIX BIJOB TPaHCIOPTa IMUIEBEIX BEMIECTB, 00MNIX 3((PEKTOB
KHIIEYHOII ~ TOPMOHAJIBHOII ~ CHCTEMBI), PE3yJbTaThl  COIIOCTABJIEHUS  psja
XapaKTEPUCTUK OE3MHKPOOHBLIX M  OOBIYHBIX JKHUBOTHBIX, JaHHBIE IIPSMEIX
NCCJIEAOBAHMI BINSHUSA SJIEMEHTHBIX JAUEeT Ha OpraHu3M M T.J. IHPUBEIU K
[IEPECMOTPY psilla OCHOBHBIX IIOJIOKEHUII AToN Teopun. Ha OCHOBE IOJIy4EeHHBIX
JAaHHLEIX M 0000meHull HamMu OblJIa [OpeJJIoKeHa HOBasd TEOPHS — TeEOpHA
aJeKBATHOI0 THTAaHMA (€€ pa3BHTHE €Ime JaJeKo HEe 3aBEepIIeH0) U
copMyIMpPOBaHEI HOBEIE IIOCTYJIATHI OCHOBOIIOJIATAIOMICTO 3HAYCHUS: 1) IHUTaHUE
[IOAJIEP)KUBAET MOJIEKYJIAPHEIL COCTAaB U BO3MENIAET HSHEpPreTHueckue U
IJTACTUYECKNE pacxodbl OpraHN3Ma Ha OCHOBHONM OOMEH, BHEIIHIOIO PabOTy U POCT
(3TOT mOCTyJIaT - €JUHCTBEHHBINI OOmMIl g Teopuil cOalaHCUPOBAHHOTO W
aJIeKBaTHOTO IIMTaHIA), 2) HOpMallbHO€ IHTaHHe OOyCIOBJIEHO HE OJHUM IIOTOKOM
HYTPUEHTOB U3 JKEIIYJAOUHO-KUIIEYHOIO TpakTa BO BHYTPEHHIOKO CpEly OpraHnu3Ma, a
HECKOJIbKMMHI IIOTOKAMHM HYTPUTHUBHBIX U PETYIITOPHBIX BEIIECTB, HNMEOINMUI
KII3HEHHO Ba)KHOE€ 3HAUCHUE, 3) HEOOXOAMMBLIMU KOMIIOHEHTAMH IIHIIU CIIy)KaT HE
TOJILKO HYTPUEHTEI, HO 1 OaJlJIaCTHHIE BEIIECTBA, 4) B MeTaOOJINMUECKOM H OCOOEHHO
TpoQUIecKoM OTHOIIIEHUN ACCUMILIUPYROIINI OpraHNu3M SBIISIETCS
HaJOPraHN3MEHHOII CHCTEMOI, 5) CYIIECTBYET AHIO3KOJIOTHS OpTraHN3Ma-XO03sdMHa,
oOpazyemMass MHKpOQpIOpOll  KHIIEYHHKA, C KOTOpOIl OpraHU3M XO351HAa
[IOJIACPKUBACT CIIOXKHBEIE CHUMOMOHTHEIE OTHOINEHMS, a TaKi)Ke€ KHIIEYHOI, MIN
SHTEpaJIbHOM, cpejoil, 6) OalaHC NUINEBLIX BEIMIECTB B OpraHU3ME JOCTHUraeTCsd B
pe3ybTaTe OCBOOOKACHNSI HYTPUEHTOB M3 CTPYKTYp IIHIIU IIPU (PEepMEHTAaTUBHOM
pacIIEIUICHNN €€ MaKpOMOJIEKYJI 3a CUET IIOJIOCTHOTO U MEMOPaHHOIO IHIIIEBaAPEHI,
a B pfale€ CIy4aeB - BHYTPHKJIETOYHOT'O (MIEpBHYHBIE HYTPUEHTHI), a TaKikKe
BCIIC/ICTBIE CHUHTE3a HOBLIX BEIIECTB, B TOM UYHCJIE HE3aMEHHMBIX, OaKTepHaJIbHOI
(pytopoll KMIMEYHNKA (BTOPHYHLIE HYTPHEHTHI ). OTHOCUTEIbHAS POJIb IIEPBUYHBIX U
BTOPNYHBEIX HYTPHEHTOB BapbUPyeT B IMHUPOKUX Ipejenax. OxapakTepuzyem
HEKOTOphIE€ I3 ATHX IIOCTYJIATOB HECKOJBLKO OoJiee moapodOHo. Kak MOXKHO BUJETH,
OCHOBHEIE IIOCTYJIaThl TEOPUM aJIEKBAaTHOI'O IUTAHUS MNPUHIMIINAILHO OTINYArOTCS
OT TaKOBBIX TeOpHU cOalaHCHpOBAaHHOIO NuUTaHMA. OJHAKO OJUH H3 HUX SBILICTCS

AQHYMEHT, HOREMGAR e MOJIep KIBaeT MOJICKYJIIPHBII cOCTaB

ANEKTPOHHOW MOAMNUCHIO
Ceprudiikat: | 12000002A633E30113ADA25FB50002000002A8 [MeCKIE€ I IUIACTHYECKHE ITOTPpeOHOCTI.
Bnapenedu. lebayxoea TateAHa AnekcaHapoBHa B METEL6DHHT—IECKDM 1 TpD(bHT-IECHDM
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HaJOpraHN3MeHHEIE cUcTeMBI. IlocnemgHme  BKIOWArOT B cedsd,  KpoMe
MaKpoOpraHmzMa, MHKpPOQIOpy  €ro  JKEJIyAOYHO-KHIIEYHOIO  TpakTa -
MUKPOSKOJIOTUEO U SHTEPAIILHYKO CpPedy, KOTOPBIE COCTaBISIFOT BHYTPEHHIOKO
SKOJIOTUIO OpraHu3Ma, WIN SHJA0SKOJIOTHO. Mexay opraHu3zMOM XO3sMHa N €r0
MUKPO3KOJIOTUEN IIOJJIEP )KUBALOTCSI [TOJIOKUTEILHBIE CUMONOHTHEIE
B3aIMOOTHOIIIEHNU. leopusd aJIeKBaTHOIO MNHUTAaHUA B OTJINYUE OT TEOPUH
cOaTaHCHUPOBAHHOIO IINTAaHUS HE TOJILKO CBI3BIBAET HOPMAJIbHOE IIUTAaHUE U
ACCUMIWIAIIMEO IIHIMM C OJJHUM IIOTOKOM BO BHYTPEHHIOIO Cpedy OpraHuszma
PazJIMYHBIX HYTPUEHTOB, OCBOOOXKIAIOMINXCS B PE3ylIbTaTe II€peBapUBaHIS NN B
KEJTYJOUHO-KUIIEUHOM TPakKTE, HO IPUHUMAET CYIIECTBOBAHUE IO KpallHENl Mepe
€Il TPEX OCHOBHBIX JKM3HEHHO BaXXHBIX IIOTOKOBR.

IIepBEIIl - MOTOK PEryIATOPHEIX BEHIECTB (TOPMOHOB I TOPMOHOIIOAOOHBIX
COEQUHEHNII), IPOAYIUPYEMBIX SHAOKPHHHBIMHU KJIETKaMH JKEJTYJOYHO-KHUIIEUYHOIO
TPaKTa, a TaK)ke 0Opa3yIIIXCSI B €r0 COJAEPIKIIMOM.

BTopoil moTOk cocTOHT n3 OakTepHUaJIbHBIX MeTaOOJINTOB. B HEro BXOJIMT
MOAU(UIUPOBAHHBIE II0J  BINSHMEM OaKTe€pHanbHOII  (JIOPEl  KHUIIEYHHUKA
OajUtacTHBIE BemecTBa IUIMUM MW  HYTPUEHTHl, a TaKXe MPOJYKTEl €€
KIB3HEAEeATEIIbHOCTU. C  STUM IIOTOKOM BO BHYTPEHHIOKO Cpely OpraHusma
[IOCTYIIatOT BTOPUYHBIE HYTPUEHTEI. B 3TOT IIOTOK BXOJAT TaKXE TOKCHUUECKUE
BEIIECTBA, K KOTOPBIM OTHOCATCA TOKCHUHBI IIMINN, a TakKXe TOKCHUYECKUE
MEeTaOOINTEI, 0OPa3YIOIINUECS B KEIYJOYHO-KUIIEYHOM TPaKTE 3a CUET AEITEILHOCTHU
OakxTepuanbHOIl propsl. [lo-BugUMOMY, 3TOT IIOTOK B HOpME (PHU3NOJIOTHUEH.

Tperuil MOTOK COCTOUT M3 BEIIECTB, MOCTYIIAIOIUX N3 3arpPA3HEHHON NI
I 3arpsS3HEHHONM BHEMIHEN Cpeapl, B TOM UHCJIE KCEeHOOMOTHKOB. Hakonerr,
COTJIACHO TEOPHUH aJ[eKBaTHOrO IINTAHUS, TaK HazbIBaeMhble OaJUIaCcTHLIE BEIECTBA, U
B TOM YNCJIE MOPEUMYIECTBEHHO IIUIIEBLIE BOJIOKHA, SBISIOTCS SBOJIFOIMOHHO
BaXXHBIM KOMIIOHEHTOM IHUIN. Bce ImocTynatel TeopuUM aJcKBATHOIO ITMTAHIA
B3alIMOCBS3aHbl U OOpa3yIOT COBOKYIIHOCThR HOBBIX U HETPAJUIINOHHBIX
[IPEACTAaBIICHUI, IIOXO0/I0B, METO/IOB NCCIIEIOBAHNA U TEXHIUECKIX IIPUEMOB.

Cxema IIOTOKOB BEIIECTB N3 KEIYJOUHO-KHUIIIEUHOr0 TpakTa BO BHY TPEHHIOIO
Cpeay OpraHn3Ma B COOTBETCTBHM C HOBOM Teopueil aJeKBaTHOIO IINTAaHUA (IIO:
Yroner, 1985). B momonmHeHue K IMOTOKaM, YKazaHHBEIM Ha puc.2.1, mpu odpaboTke
OaJUTaCTHBLIXBEIIECTB GOpMHPYIOTCSI  BTOPHUYHELIE HYTPUEHTEI, TOKCUHEI,
SK30TOPMOHEI, IINI[a CTUMYJIMPYET BBIJACICHIIE KHUINEYHBIX TOPMOHOB. IKHorpga
TEOPUIO  aJIeKBAaTHOT'O IIMTAaHUSA KPUTUKYIOT 3a TO, UYTO OHA  CJIMIIKOM
«IUIEBapUTEILHAN». ITO HE TaK. OTa Teopusd OHOJIOrmyHa 1 TEXHOJIOTHYHA, T.€. OHa
npujaeT OOJbIIOe 3HAUEHHE SBOIIOIUMOHHBEIM OCOOEHHOCTSIM U OCOOEHHOCTSM
(PYHKIINIOHUPOBAHIA MEXAaHH3MOB, OOECIIEUMBAION[IX YCBOEHME MNHIMU. Takol
[IOJIXOJ] TMO3BOJISIET pacCMaTpHBATL pPsAg  IOpoOJIeM, KOTOpBIE HEJOCTATOUHO
OIICHUBAJINCh KJIACCMUYECKOIl TEOPUEN, HO KOTOPhIE MMEIOT PEIIarollee 3HAaueHUE C
TOUKHN 3peHus Tpodosmorun. OxapakTepuzyeM 0Oolee IoApOoOHO HEKOTOPEIE

AQKYMEHT [IOANUCAH 20pHHU a/IEKBATHOTO MUTAHNS.

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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2. B uem cocTour OCHOBOIIOJIAI'aOIIIEC 3HAYUYCHIIC 4/ JCKBATHOIO ITUTaHT?
3. HazoBure OCHOBHEIE IIOTOKHU IIPH IICPCBAPHBAHIN IIMIOII IIO TCOPIHI
A ICKBATHOI'O IIITTAaHITA.

Tema 3. Teopus pauioHa/IbHOT0 NMUTAHUA

[IuTtaHne JOMKHO ORITH pallUOHAILHEIM, COaJTaHCUPOBAHHBIM.

CKOJIbKO XNMHYECKNX BEIECTB PACXOAyeT OpPraHMU3M B3POCJIOrO YEJIOBEKa B
[IPOIIECCE KMBHEACATEIILHOCTU, CTOJIbKO JKE€ JIOJDKHO IIOCTYINAaTh X C IIPOAYKTaMU
nurannsg. OJHAKO B Ipollecce 0OMEHa OJHU BEIIECTBA MOTYT IIEPEXOIUTh B APYTHE.
[Ipu 3ToM OOJILIIMHCTBO M3 HUX MOJKET CHHTE3UPOBATLCSI B OpraHH3ME, TOrJa Kak
HEKOTOPEIE SBILIFOTCA Kak OBl HCXOAHBIMI. OHI HE MOIYT CHHTE3HUPOBATHLCA U
JIOJIZKHBI 0053aTEJIbHO MOCTYIATh ¢ muIell. OTCro/la BCE IMUIEBhIE BEIIECTBA JEIITC
Ha 3aMEHHUMBIE M HezaMeHUMble. K IIOCIegHMM OTHOCATCA HE3aMEHHMEIE
AMIHOKHCIIOTEI (BalHMH, W30JICHIINH, JEHIUH, JH3UH, METHOHHH, TPEOHHH,
TpunrodaH n (QeHmWwIalaHUH), He3aME€HHMBbI€ JKHUPHBIE KHCJIOTHI  (JIMHOJIEBAas,
JINHOJICHOBAS ), BUTAMHHEI I MIHEpaJIbHEIE BEIECTRA.

Teopusa coalaHCHPOBAHHOIO MUTAHMS, KOTOPYHO B Halllell CTpaHE MIHPOKO U
yriayonenHo pazpadarteiBan akageMuk AMH CCCP A. A. IloxkpoBCKkUIL, 3aK/TFOYaETC
B YCTAHOBJICHIN TECHOI CRBI3M MUTAHUS C IpolleccaMu oOMeHa BemlecTB. IIpm sTom
ocobas pollk OTBOJUTCS HE3aMEHUMBIM (PaKTOpaM ITUTaHIS.

PainoHansHOE IIITaHUE JIOJDKHO OCHOBHBIBATLCS Ha TEOpUN
cOallTaHCUPOBAaHHOTO  IIMTaHHSI W  IpeJyCcMaTpHBaTh  [IPaBUJILHBIIL — pEKUM
nmoTpeOneHnsa mumu. Heobxoammo 3HaTBR W CcOOMOAATh TpU  HPUHIIUIA
paIloOHaIbHOTO IIHTAaHMSA: YMEPEHHOCThb, pa3HooOpa3me, peXuM IpueMa IIHIIL
YMEpPEHHOCTL B IINTAaHUU HE IO3BOJISICT IOTPEOIIATE ¢ MUINel YHeprun OoJIbINe MIN
MEHBIIIE, YeM €€ PacXOAYETCs B MPOIecCe KU3HEAEATEILHOCTH, pa3zHo00pazne IUIIH
B pallllOHE C HAMOOJILIIEH CTEINEeHBbIO BEPOSITHOCTH TapaHTUPYET IIOCTYIUICHHE B
OpraHm3M BCEX HE3aMEHNMBIX KOMIIOHEHTOB IIUTAHILI, OIIPEACIICHHLIN pPEXUM
IIUTaHUA (BpeMs INpHUEeMOB MUIIN B TE€UEHHE JHS, a TaKKe KOJIMYECTBO M KauyeCTBO
MUY IPU KaI0M €€ IIpueMe ) HOQAEPKIBAET alllIeTHT B HYKHEBIX paMKax.

PaccmMoTpuM mnojJjpoOHEe KaXXALIM M3 TpexX NOPUHIUIIOB pPalflOHAIILHOTO
[TUTaHNS.

HEpBBIﬁ IIPHHITAII PAIIIOHAJIEHOI'O ITHTAHITA — YMCPCHHOCTD.

yMEpEHHDETB B IINTAaHII HEDGXO,[[HMEL JIIA CD6H}D,[[EHHH Oaramca MCHIAY
HDCT}’HE’LIGH_[E]?I C HHH_[Eﬁ 14| pacxmﬂyemmﬁ B IIPOLCCCC KIBHCACATCIIbHOCTII BHEpFHEﬁ.

3aK0H COXpPaHCHMA OSHCPIMM B IIPHPOJAC ABJIACTCA 8,6CDJIEDTHE-IM: OH
CIIPABCJINB HC TOJILKO [JIA HEKHBOI MATCPHIH, HO ,[[EﬁCTEyET 1 B 2KHNBOM OPI'aHM3MC,
B TOM HIICJIC I1 B KJICTKaX OPI'd4HOB I TKaHEell YeJIIOBeKa.

AOKYMEKT HIONRNCAH SCTBIISIETCS TpeMs IIyTSIMH:. B pe3yJIbTaTe
ANEKTPOHHOWM MOAMNUCHIO 8
Cepriidbinkat:| 12000002A633E3D113ADA25F B50002000002A6 MUIGIIECKOro JUHAMIUECKOTO JeliCTRUS
Bnageneu: ebBayxoea TateaHa AnekcaHapoBHa
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OCHOBHOIl OOMEH — 53TO MHHHMAJILHOE KOJIMYECTBO SHEPrUH, KOTOpOe
HEOOXOAIIMO UYEJIOBEKY I IOAJACPAKAHUSA JKU3HH B COCTOSHHU IIOJTHOTO ITOKOSL.
Takoll oOMeH OOBIYHO OBIBa€T BO BpeMSI CHa B KOMQOPTHBIX yCIOBHIX. Ero uarmie
BCEr0 pacCUUTHIBAIOT 110 OTHONIECHUIO K «CTaHAapTHOMY» My KunHe (Bo3pact 30 Jer,
Macca Tena 65 KI) IWIH K «CTaHJapTHOI» JKEHIMUHE (TOT K€ BO3pacT, Macca Tena 55
KT'), 3aHIMAIOIMUMHCS JIETKUM (PIBUUecKUM TpyJaoM. OCHOBHOII OOMEH 3aBHCUT OT
Bo3pacTa (y MaJIeHbKUX JeTell OH Ha €QUHUI[Y MacChl Tejaa B 1,3—1.5 paza BHIIIE,
yeM Y B3pOCIBIX), OT OOmeil Macchl TEJa, OT BHENIHHX YCIOBHH IIPOXKHBAHHUS U
NHAUBIYAIbHEIX OCOOEHHOCTEN dYeIOBEKa. YCTAaHOBIEHO, YUTO B CPEAHEM IIpHU
OCHOBHOM OOMEHE 3aTpadmnBaeTcsd OKoJIo | Kkaml Ha 1 Kr mMaccel Tenma 3a 1 gac. Y
JIFOJIEN, TIOCTOSHHO HCIILITHIBAIOMNX (DU3MYECKNE€ Harpy3KH, OCHOBHON OOMEH, Kak
[IpaBIUIO, IIOBEIINIAETCA B IIpeaernax 30 %.

Crnenuduyeckoe AUHAMHOYECKoe  JCICTBHE MNHII  OOYCJIOBJIEHO €€
[IEpEBApIBAHNIEM B JKEIIYJOUYHO-KUIIIEYHOM TpaKTe 4eloBeka. HambOonpmuil pacxo/
SHEPTUH BELI3BIBAET IIepeBapHBaHNE OEIKOB, KOTOPOE YBEJIMYNBAET MHTEHCHUBHOCTH
ocHOBHOro obmenHa oObuHO Ha 30—40%. Ilpuem c mnumel XUPOB IMOBLIIIAET
ocHOBHOI oOMeH Ha 4—14 %, yrneBogoB—Ha 4—7%. Jlaxe 4dail 1 KO(]e BEI3LEIBAIOT
[IOBLINIEHIE OCHOBHOI'O 0OMeHa B mpefenax 8 %. [lojgcunrano, 4To IIpH CMEIMIaHHOM
IIUTAHUI I ONTUMAJIbHOM KOJINYECTBE HNOTPEOILIEMBIX ITUIIEBEIX BEI[ECTB OCHOBHOII
oOMeH yBennduBaeTcs B cpeqHeM Ha 10—15 %.

Dmnyeckasl JAEITEIbHOCTL OKa3bIBAE€T CYIIECTBEHHOE BIIMSHHNE Ha Pacxojl
SHEPTUH B OpraHu3Me desioBeka. Uem OoJsbine puiznueckas aKTUBHOCTD, TeM OOJIbIIE
SHEPTUH TpaTUT OpraHM3M 4YeJIOBeKa. Eciom wMacca Tena deloBeka OoIbIne
CTaHJApTHOII, TO  SHEPIOTpaThl IIPU  VYKa3aHHBIX BHJAX  JAEATEIILHOCTU
[IPOMIOPIINOHAJILHO YBEIMUNBAKOTCS, €CIIM MEHBIIE — CHIDKAIOTCSL.

CyTOUHBIE SHEPrOTPATHl UEJIOBEKA 3aBUCAT OT BO3pacTa, I10JIa, MaccChl Tela,
XapakTepa TPYJAOBON JAEATEIILHOCTU, KINMAaTHUECKNX YCIIOBUII U MHIANBUIIYalIbHBIX
0COOEHHOCTEN MPOTEKaHMI peaKI[Uil 0OMEHA BEIMECTB B OpTaHU3ME.

IIpm XpaTKOBPEMEHHOM HEAOCTATKE SHEPrEeTUUECKON I[EHHOCTU IIUIIU
OpraHN3M YacCTHYHO pacxXOJyeT 3allacHLI€ BEI[eCTBa, IVIaBHBEIM OOpazoMm xup (m3
KIPOBOI TKaHM) M YIJIEBOALI (TJIMKOTEH). IIpn AJIUTENILHOM HEIOCTATKE
SHEPreTUYECK! IEHHOI MUY OpraHI3M PacXoQyeT HE TOJIbKO PE3EePBHBLIE Y ITIEBOIbI
I JKUpPBLI, HO M OEJKH, 4YTO, B IIEPBYIKO OUYEPEAb, BEAET K YMEHBLIIEHIIO MAaCChl
CKEJICTHLIX MBIIII, a, CJIEJOBAaTEILHO, K BO3HIKHOBEHIIO U PAa3BUTUIO JUCTPO (UL

KpaTkoBpeMeHHBIIT N30LITOK SHEPreTHUECKOIl IIEHHOCTH I OTPHIlaTElbHO
CKa3bIBAETCI Ha IIPOIlECCaX YCBOAEMOCTH M YTUIN3AIMM OCHOBHBIX ITHIIEBBIX
BEIECTB, UTO BHIPAXkKAETCSI B YBEJIMUECHUM KOJINMYECTBAa KaJIOBBEIX MacC U BHIAEJICHUN
[IOBLIIMIEHHOTO KOJIH4decTBa MouM. [Ipn INTEIbHOM HM30BITKE SHEPreTHYECKOI
[[EHHOCTH MUIU YacThb KUPOB I YIJIEBOJOB HAUNHAET OTKJIAJALIBATLCS B BUJIE
PE3EPBHOIO KUpa B KUPOBON TKaAaHU. OTO NMPUBOAUT K YBEIIMUEHIIO MAacChl T€la U B

ITIOCJICAYIOHICM K OZKHIPCHITO.
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HaceneHnne Halieill IUIaHETHl HCIIOJNBL3YVET JJIA IMUTAHUA THICAYN IUIIEBBIX
IpOAYKTOB = eme OoJbIe KyJIHMHAapHBIX OmoJ. M Bce MHOroooOpazue MOpogyKTOB
IIUTAHUS CKJIAABIBAETCS M3 Pa3zINYHBIX KOMOMHAIIMN IIHINEBLEIX BEI[ECTB: OEIKOB,
’KIPOB, YITIEBOJOB, BUTAMIHOB, MUHEPAJIbHLIX BEIECTB U BOJBLL. ECTECTBEHHO, UTO
pa3zINUHbIE TUIEBLIE IIPOAYKTHl UMEIOT Pa3zHBIN XUMIYECKII COCTaB.

OHepreTmueckas II€HHOCTh palilOHa MUTAHUS 3aBUCUT OT BXOJAIUX B €TI0
cocTaB OENKOB, KHPOB I VYIJIEBOJOB. YTIJIEBOALI IIOCTABJLIIOT IIPEHMYIIECTBEHHO
SHEPTUIO, TOrJla KakK JKUPhl U OCOOEHHO O€JIKI HE TOJIBKO CHAOXarwT OpraHN3M
SHEPTHUeil, HO U SBILTOTCS HEOOXOANMBIM MaTE€pUalIOM JJI1 OOHOBIEHUS KJIETOYHEIX
I CyOKIEeTOUHBIX CTPYKTYyp. Mcmone3oBaHnue OEJIKOB B KadeCTBE SHEPreTUUYECKOIO
MaTepHajla Be€ChbMa HEBBITOJHO JJII OpraHM3Ma. BO-IIEPBEIX, O€NKNM — HanboJee
ne(pUITUTHOE H IIEHHOE IIHIIEBOE BEIIECTBO, BO-BTOPEIX, IIPH OKHICIIEHUHN OEIKOB,
CONPO-BOXKJAIOMEMCS  BHIJIECJIEHHEM SHEPruy, 0Opa3ylOTCsI  HEJ0OKHCJIEHHBLIE
BEII[€CTRa, 00Ja/Ial0MIE CYIIECTBEHHBIM TOKCHMUECKIM JEIICTBUEM.

OnrumaiabHBEIM B pallioOHE MIPAKTUYECK! 3JOPOBOIO UYEIIOBEKA SBIISETCS
COOTHOIIIEHNE OEJIKOB, JXUPOB M YIJIEBOJOB, Omuzkoe kK 1:1,2:4. DTo cooTHOIIEHHE
Hamboee OIarompuAaTHO IS MaKCHUMAaJIbHOT'O YOB-JIETBOPEHUS KaK IIaCTHUYECKHX,
TaK 1 3HEPTETHYECKIX MNOTPEOHOCTEN OpraHm3Ma YelloBeka. belku B OOJILIINHCTBE
CIIy4aeB JOJIKHEI COCTaBIATL 12 %, xkupel — 30—35 % oOmell kalopHUHHOCTU
paruoHa. JINIp B cllydyae 3HAYUTEIHLHOTO MOBHIMIEHUS JOIHU (PU3MUECKOTrO TPpyAa, U
YBEINYEHUS B CBI3U C 3THUM IIOTPEOHOCTH B HSHEPIrHHU COJAEp:KaHUE OEIIKOB B
pa-IIIOHEe MOXKET OBITh CHIDKEHO Ao 11 % ero oOmell kajopuilHOCTH (3a CUeT
yBEINYEHUS JOJIN JKUPOB U YIJIEBOJIOB, KaK IIOCTABIIHNKOB KaJIOPHIl).

Kakxompa ke mpuOIm3nuTenbHasd CyTOYHAs IMOTPEOHOCTHL B3POCIIOr0 UENIOBEKA,
3aHUMAIOIIErocs JIETKUM (U3NYECKHIM TPYAOM, B SHEpreTHYeCKOl I[€HHOCTU IIHIIIN,
B Oenkax, kupax Hu yriaeBojgax? IlmmieBoill palnoH JgoJikeH cojiepikaTh 80—90 r
oenkoB, 100— 105 r xupor, 360—400 r yIrJIeBoA0B, SHepreTuueckas e HHOCTb €ro
okHa cocTaBIATE 2750—2800 xkair

OnTuMaJIbHOE COOTHOMIEHUE KUBOTHEIX U PACTUTENBLHBIX OEJIKOB B PAIlOHE
yennoBeka konedserca B mpeaenax oT 60:40 mo 50:50 (B 3aBHCUMOCTH OT KaudecTBa
PaCTUTEILHBIX OSJIKOB), a B CPEJHEM COCTaBRIIET 55:45.

IIpu omnpegeneHUn NOTPEOHOCTH YEJIOBEKAa B JKHpaxX CIEAYET YUUTHIBATH
HEOOXOAUMOCTh IIOJIHOTO OOECII€UEHNsI OpraHH3Ma IIOIHOLIEHHBIMU KHIPOBBIMUI
BEIIECTBAMIL, a UMEHHO. HE3aMEHIMBIMUI XKUPHBIMHI IIOJIMHEHACHIIIIEHHBIMUI
KuciaotamMu, ¢GochonunugaMi, HEOOXOAMMBIMU I OOHOBIEHHS KJIETOK W
BHY TPUKJIETOUHLIX KOMIIOHEHTOB, a TaK)Ke )KUPOPaCTBOPUMBIMUI BUTaMIHAMIU.

IloTpebnenne yrieBoJOB B pacueTe Ha OJHOrO JKUTEJI B HaIlell CcTpaHe
COCTaBIIIET B cpeaHEM 0KkoJio 460 I B A€HBb, TOTJIa KaK B COOTBETCTBUU C HAyUYHBLIMU
pEeKOMEHJAINSIMI HOpMa JOJIKHA COCTaBIIITE 386 I' B JleHb. OCOOEHHO OITaCHBIM JIJI
300POBhS HACEIIEHUSI CTpaHBl SBJIIETCS HEYKJIOHHBIN POCT MHOTpeOJeHHs caxapa,
KoTopoe mpeBeiciiio 120 T B A€HL (B CpeOHEM), B TO BpeM:SI KaK PEKOMEHOyeMasd

AOKYMEHT MNMOAMNUCAH Ipu jerkoM guznmdeckoM Tpyae, o 100 r
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3yOOB, TOra Kak JApyroii mpeacTaBUTeb YITIEBOJOB — KpaXMall — TaKoro JeHCTBI
HEe OKa3blBaeT. Kpome Toro, moTpebOleHHe caxapa B 3HAUNTEJLHEIX KOJIMUECTBAX
[IOBLINIAET KOHIIEHTPAIIUIO IJIFOKO3BI B KPOBH, YUTO SBJIIeTCSA (PAKTOPOM PUCKA JJIA
BO3HIKHOBEHIISI caxapHOIo Anadera. B To ke BpeMs KpaxMall BCJIIEIACTBUE €ro Oosee
MEJIEHHOrO IIepeBapUBaHUS B IHINEBapUTEIILHOM TpakTe TakKuM 3(P(EeKToM HE
obmamaer. IloaToMy pekoMEHIyeTCsI MaKCHMallbHO OTrpaHHMYNBATL IOTPEOJICHUE
caxapa I KOHIUTEPCKUX H3AEIIUII U 3aMEHATh UX, €CJIH 3TO HE0OXOAIMO, KpaxXMaJloM.

300pOBOMY  OpraHH3My  dYelIoBeKa  HEOOXOJAMMEI TakK  Ha3bIBaeMbIE
pacTHTEIbLHLEIE BOJIOKHA IJIM OaJlJIAaCTHBIE BEI[ECTBA, KOTOPHIE IIPEJICTABJICHEI, B
OCHOBHOM, 0O0OJIOUKAMH PACTUTEIBHEIX KJIETOK H COCTOSAT IIPEUMYIECTBEHHO U3
KJIeTJaTKN M HOeKTuHa. ONTHMalbHBIM cuuTaeTcd norpedneHne 10—I15 r© aTHX
BEIIeCTB B JeHL, B ToM uncie 9—10 r kileTyaTKknl 1 5—6 I IeKTUHOBLIX BEIIECTB.
PacTurenbHBIE BOJIOKHA YJIYUIIAFOT MOTOPHYEO (DYHKIIHIO JKEJTYJOYHO-KHIIEYHOTO
TpakTa, CIIOCOOCTBYIOT JIMKBHUAALIMN 3aCTONMHBIX SBJICHHI B  KHUIIEYHHKE.
YcraHoBIeHa 0OpaT-Has 3aBHCUMOCTh MEXKQY HUX COAEpPKAaHUEM B IIUINE U YACTOTOI
BO3HNKHOBEHILI paKa TOJICTOTO KHIITEUYHUKA.

BuraMiuHbl 3aHIMarOT 0co00€ MECTO B MUTAHUU, SBISLSICH €r0 HE3aMEHUMBIM
dakTopoM. B mganexkoM M gaxke CpaBHUTEIBLHO HEJaBHEM IIPOIIIIOM HEKOTOPHIE
TPYIINEI HACEIICHU UCILITHIBAIIN TAKEIBIE OSICTBUS B pE3yJIbTaTe PAa3BUTHUSA TUIIO - U
aBUTaMHHO30B. Takme 3a0ojieBaHMS, KaK I[UHra, IIe/Iarpa, pPaxuT, [IOJIMHEBPUT
(Oosnessr Oepu-0Oepu), HEKOTOpPhIE BHALI aHEMHH (MAaJOKpPOBHUE) H TI'eMO(pIInm
(yCIleHHOE€ KpOBOTEYUEHHE), a TaKiKe MHOTHe Jpyrue HEOJHOKPATHO IIOpaKalil
3HAUYHNTEIbHBEIE KOHTHHIE€HTHI JEOAEI B pe3yIbTaTe PE3KOr0 YMEHBIIEHN B X ITHIIE
TeX IUINM MHEIX BUTaMHHOB. B HacTosmee Bpem:, Onarojgaps MIHPOKON IIpoIlaraHie
MEIUIIMHCKIX 3HAaHUI, MEPOIPHATHIM OPraHOB 3JPaBOOXpPaHEHUS U IIPABUTEIILCTB
MHOTUX CTpaH, HaIlpaBJICHHEIM Ha CO3J[aHH€ VYCIOBHU JUII JOCTaTOYHOTO
oOecIieueHnsI  HaceleHUs  BUTaMUHaAMHM, STH  3a00JIEBaHUS  BCTPEUAKOTCS
OTHOCHTEJILHO PEAKO.

[IoTpeOHOCTI OpraHm3Ma YelIOBeKa BO BCEX HEOOXOINMBIX €My MUHEpPaJILHEIX
BEIeCTBax, KaK IPaBMJIO, BIIOJIHE YJOBIECTBOPSIOTCSI OOBIYHBEIM HAaOOpPOM MHUIEBBIX
IIPOAYKTOB C BKIIIOUEHHEM JJOCTAaTOYHBIX KOJIMUECTB OBOMmIEH, (PYyKTOB, Xjaeda n
MOJIOKa. B Hamell cTpaHe 1 BO MHOTUX APYTUX CTpaHaX BBISIBIICHHEI TEPPUTOPUIH, B
[IOYBE KOTOPLIX COJEPIKUTCS CHIKEHHOE KOJIMUECTBO TOrO MJIN MHOTO MIHEPAJILHOTO
BEI[ECTBA, YTO IMPHUBOJINIO K HEAOCTATOYHOMY IIOTPEOIICHHIO €ro ¢ MNUImel U K
Pa3BUTHIO OIpPEIEICHHBIX MaTOJIOTHYECKNX CHMIOTOMOB. IIyTeéM HCKYCCTBEHHOIO
MOO0aRICHNS HEJOCTAIOIINX MHHEPAlIbHLEIX BEHIECTB K IPOAYKTaM MacCOBOIO
OTpeONIeHNs, HalpUMEP BBeJeHUEM 10Jla B IIOBAPEHHYIO COJIb (JJII HOpMaJll3alum
(QYHKIIMN IIUTOBUHON JKeJe3bl) Win (pTopa B BoAy (/11 mpodmiIakTHUKI KapHeca
3yOOB), yIa€TCs JINK BUJUPOBATE TAKOT'0 poJia HEAOCTATOUYHOCTD.

TpﬂTHfI IIPHHITUII PalHMOHAJIBHOI'O IITUTAHMA — PCHMKIIM IIPHCMa IIHITI.
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HECYIIYIO HCTpadeHHLIE B IIpolecce OOMEHa BeIeCTB SHEPTHI0, IUIaCTUYECKIE
BEI[ECTBa, BUTAaMHUHEI I MHHEpaJIbHBIE BeIleCTBa. DU3NOJIOT0-ONOXIMIUECKas
CYIIHOCTh 3TOT'0 YyBCTBA, Ha3bIBa€MOI'0 TaKiKe aIllISTUTOM, JIO KOHI[a HE BLISCHEHA.
Eme paboramu M. I1. IIaBioBa OBIJIO MOKa3aHO, UTO B FOJIOBHOM MO3I€ PacIIOIOKEH
TaK HazbIBa€MBIIl IHIEBOIl II€HTp. Bo30ykAeHNE MHINEBOr0 IeHTpa PazINdHBIMU
IMITyJIbCaMHI (CHIDKEHHEM KOHI[EHTpaI[Ul TIJIFOKO3BlI B KPOBH, COKpalleHISIMH
OIIOPOKHEHHOTO JKEJIyJIKa U JIp.) U CO3Ja€T aIlll€TUT, CTEIECHbL KOTOPOTO 3aBUCHT OT
CTEIIEHU BO30YKICHUS MMIIIEBOTO IEHTpA.

HeobOxomqumo uMeTh B BHJY, UTO B peE3yJIbTaTe€ OINPEACIICHHON MHEPIIU
BO30YKACHIS ITHINEBOro I[€HTpa allleTUT COXPAaHIeTCs €IIe HEKOTOPOE BpEMS JlaikKe
[IOCJI€ MpHEMa M. ITO CBI3aHO C HEOOXOJAUMOCTBIO IIEpEBapUBAHUS M
BCAaCLIBaHII MNIIEREIX BEMECTB. [ TONMBKO Mmocie Hauvajla MOCTYIUICHHS X B KPOBB
BO30YKACHHE IUIEBOr0 I[EHTpa HAUMHAET CMEHATLCS €ro TOPMOIKEHIEM.

YyBCTBO royiojla CBOICTBEHHO, HECOMHEHHO, BCEM Pa3BUTHIM JKUBOTHBIM, U
[I0OSTOMY HE BBI3LIBAET COMHEHMII, YTO OHO JIOCTAJIOCh YEJIOBEKY II0 HACJIEACTBY OT
ero JUKHX npeakoB. Ho Tak kak NOCIEIHHE HE BCErjla MOIJIM pacCUNUTHIBATL Ha
yJady B IIOHCKaxX IIUINH, OIPE/IeJICHHBIE IIPeUMYIecTBa B OOpLOE 3a CYyI[eCTBOBAHUE
IIOJTy4allll T€ N3 HUX, KOTOPLIE, HAllAs MUY, IIOTPEOIIsUIN €€ B OOIBIITIOM KOJIMYECTBE,
T. € T€, KOTOPBIE MMEJIN IOBBIIMICHHEIN alIeTUT. TaknM 0OpazoM, IIOBBIINIEHHHLIN
aIlIleTUT, II0 BCEM BUAUMOCTHI, BO3HHK B IIPOIlECCE 3BOJIFOIUHN KHMBOTHOI'O MHpA,
3aKpENIICS B IIOTOMCTBE M IIEpedasics II0 HacleACTBY delnoBeky. OmgHaKo B
HacTOSIIee BPEMS B Pa3BUTHIX CTpaHaxX MpoOIieMa IIUTaHUS YEJIOBEKa MOTEPSIIa CBOKO
OBUIYEO OCTPOTY, M B CBS3H C ATHUM IIOBHIIIEHHBII alleTUT TaKXXe yTPaTUI CBOII
OMONIOTUYECKNII CMBICI. bolbmie TOro, OH CTal CBOETO pojJla BparoM UeJIOBEKa,
BIHOBHHUKOM JOITYCKa€MOTO JIFOABMHI CHCTEMAaTUYECKOrO IUIN HECHCTEMAaTHYEeCKOTO
nepeeqaHnd. 1[o3ToMy B IIOBCEAHEBHOII KI3HU HE CJIEAYET PYKOBOJCTBOBATBLCS
OJHIM TOJILKO aIllIeTUTOM, XOTS H HE CUUTATLCS ¢ HUM TOKE HEJIB3S.

Jlemo B TOM, YTO aNNETUT CUTHAJIM3UPYET O IMOTPEOHOCTH HE TOJILKO B
HEe0OXO0JIMOM KOJIMUYECTBE NI (00 3TOM OH KakK pa3 BECbMa YaCTO CHTHAIIBUPYET
HEIIpaBUIILHO), HO U B €€ KadecTBe. CpaBHHUTEJILHO PacIpOCTPAHEHHBIM SBIIIETCS
YyBCTBO, KOTJa IIOCJIE JOJIIOr0 OTCYTCTBHS B IIUTAHUU KaKOIro-JI0O0 MPOJAYyKTa BAPYT
IOSBIISETCS OCTPOE JKEJIAaHUE ChECTh MMEHHO 3TOT HNPOAYKT. OOBICHSAETCS 3TO TEM,
YTO B JAHHOM MPOAYKTE COJEPKUTCSA 3HAUNTEILHOE KOJIMYECTBO HE3aMEHHMOIO
KOMIIOHEHTa, KOTOpPOTrO MEHBLIIE BO BCE€X APYIUX IOTPEOIIEMBIX IIPOAYKTaX,
BCJIEACTBHUE YEro OpraHH3M 4YeJIOBeKa HAa4YlHAeT HCIBITHIBATHL HEJOCTAaTOK B HEM.
Curgajl o HaMEYaroumleMcs  HeOIaromojiydusl  OpraHM3M  IIOJIy4aeT  IIpu
BO3HIKHOBEHUH allleTHUTa K KOHKPETHOMY IMHIIEBOMY HPOAYKTY. B JaHHOM cilydae
alllIETUT IIOJA€T COBEPINEH-HO MPaBUIILHBEIII CHUTHAII H €My HeoOXOJMMO
nmocne-goBaTh. CIENOBATEILHO, AaMIleTUT HaJo 00sA3aTelIbHO IPU-HIMAaTh BO
BHIMAaHIE, HO IIPH 3TOM He 3a0BIBaTh O TOM, UYTO OH MOJKET CEPbE3HO ITOABECTHU, €CJIH
HE KOHTPOJIIPOBATL KOJIMYECTBO IIOTpeOsIeMoll mu-mu. BecbMma neaecooOpa3Ho

an%%ﬁgﬁ:ggﬂ%“ﬂﬁﬁii L '€TUTY B BHJI€ PEryJISIPHOr0 KOHTPOJII 3a
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cTakaHa kedupa. Hago MOMHUTE TakXKe, UYTO OCTphIe U COJIeHble Orojga (HE ToBOpS
YK€ 00 aJIKOroJI€) CYIMIECTBEHHO YCUINBAOT aIlIICTUT.

HTak, IMOBBIMIEHHEIIT aIllIETUT MOYKET HAaHECTH BPE] 3JOPOBBIO, HO U IIOJIHOE
€ro OTCYTCTBHUE JOJI?)KHO HacTOpaXMBaTh. JIJIA MOJAepKaHUs alllleTUTa B HYKHBIX
paMKax OUYEHBL Ba)XKHO COOIOICHIE MPABIILHOIO PEKIMA ITNTAHI.

B oCHOBY peXnMa NHUTaHUS AOJDKHBI OBITH IIOJIO-KE€HBI YETHIPE OCHOBHBIX
[IPUHITUIIA.

IIepBLIM IPUHIUIIOM SABISIETCS [IOCTOSHCTBO IPHEMOB ITHIIM 10 YacaM CYTOK.
Kaxelll IIpHUeM MOHUINU  COIIPOBOKIAETCS OIPEACIICHHON peakKIUell Ha HEro
OpraHn3Ma — BBIJEIISIOTCS CJIEFOHA, JKEIIYJOUHLIN COK, XKEJIUb, COK IIOJKEJIyJOUHOI
)Kelne3pl U T. J. B 1mpolecce numeBapeHNs OONIBIIYEO POJIb HIParOT YCIOBHO-
peIJIEKTOpHEIE peaKIUN, TaKme, KaK BEIACIICHIE CIIOHBI U JKEJIYJAOYHOIO COKa Ha
3alaX M BHJ IUIUA U Jp. B menm yclaoBHO-pedIEeKTOpPHBIX peakiuil OoJbIioe
3HAYCHUE IIPHUHAJIICKUT PaKTOPy BPEMEHU, T. €. BEIpaOOTaHHOII IPHUBKLIUKE UEIOBEKA
[IOTPEONITE MUIYy B ONPEACIIEHHOE BpeMs CYTOK. BrIpaboTka MOCTOSHHOTO
CTEPEOTHUIIa B pPEXKUME IIHTAHUS NMEET OONIBIIOE 3HAYEHUE [JI1 YCIIOBHO-
pedIEKTOPHO HOJArOTOBKH OpTaHN3Ma K IIPUEMY U II€pEBapUBAHIIO ITHII[IL.

BTOphLIM IIpUHIIUIIOM SBISIETCA JAPOOHOCThL MUTAHHSA B TedeHHe cyTok. OmgHO-
I JBYXPAaz0BO€ IMHTAaHUE HEIEJIeCcOo00pa3HO U JaKe OMNAacHO I 3J0POBLS BBUAY
CIUIIIKOM  OOJILIIOTO  KOJIMYECTBAa  OJHOMOMEHTHO  IIOTPeOJIIeMON  ITHII[H.
HMccnegoBanmsa Iokazajn, 4YTO HOPH JABYXpa3z0BOM MNUTAaHHN HMHGMApKT MHOKapAa,
OCTPBIE IIAHKPEATUTBl BCTPEYAIOTCSA 3HAUUTEIBLHO 4Yallle, 4YeM IIpU Tpex- U
YEeThIPEXPaz0BOM MHUTAaHUN, M 53TO OOBIACHAETCI HMEHHO OOWINEM OJHOPa30RO
IOTpeOIsIeMOll MNHINN IIpU JABYXpaz0BOM NHTaHHH. [IpakTmuecku 3J40pOBOMY
JeJIOBEKY PEKOMEHIYETCS TPEX- MIN YeThEIpEXpaz0Boe MUTAaHUE: 3aBTpakK, 00e]l, yKITH
I cTakaH kedupa wind sg0510ko mnepes cHoM. Korga Mo3BOISIIOT YCIIOBUS, TO MOZKHO
BBOJUTEL B PEKUM IMUTAHUSA OJMH WIN JBa JOMNOJHUTENLHEIX IIpHeMa MU MEXIY
3aBTpakoM U o00eJgoM u Mexay obegoM u  yxkuHOM. KoHeuHO ke, cC
IOMIOIHUTENLHEIMI IpUeMaMU UMY HE JOJDKHO YBEINUYUBATLCA 00IMEe KOIMIECTRO
IIOTPEOIIEMO I IUIIH 3a JICHb.

TpeTbuM IPHUHIINIIOM peXXIMa IINTaHU SBISIETCSI MaKCHUMAalIbHOE COOMOASHIE
cOaTaHCUPOBAHHOCTU MUINEBBLIX BEIIECTB IIPU KaxJIOM IIpHEMe IIHUIH. JTO 3HAYNT,
YTO HaOOp HMPOAYKTOBR IPH KakJOM OCHOBHOM IIpHUeMeE IIHINHU (3aBTpakK, 00ed, YIKIH)
IOJDK€H [JOCTaRISATH OpraHU3MY UYEIOBEKa OEJIKM, JXUPBI, YIJIEBOALI, a TaKXke
BUTAaMIHEI 1 MIHEPAaJIbHBIE BEIECTBA B PallMOHAJILHOM COOTHOIIEHUIL.

HakoHell, YeTBEepTLIN IIPUHITUII pekMa IIMTaHU 3aKIIFOUAETCs B IIPaBUIILHOM
(pU3NOIOTUYECKOM pacIpele]IeHI KOJINMYeCTBa IIHUINU II0 €€ IIpueMaM B TEUCHUE
nHsi. HamOonee mosie3eH Takoll peXUM, KOrjia Ha 3aBTpak IPUXOLUTCS OKOJIO TPETHU
OOIIero KoJImdecTBa CyYTOYHOI'O palllioHa, Ha o0eJ — HECKOJILKO OoJiee TpeTU U Ha
YKIH — MEHEE TPETL.

30panHoe A4 3aBTpaka, o0eqa U yKIHA BPEMS CYTOK, €CTECTBEHHO, MOXKET

AOKYMEHT MOANMCAH AX B 3aBUCUMOCTU OT IIPOU3BOJICTBEHHOI
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Bnapeneu. Lllebayxoea TatbaHa AnekcaHapoBHa 110 5—6 yacor. [locre Y KIHa J0 Hayalla
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HpaBHHEHEIﬁ PCXKIHM IIHNTAHITA 0CcOOEHHO Ba)keH I JETCKOI'O OpIr'aHM3MaA. )_—[HH
I'PYAHBIX ﬂﬂTEﬁﬁ IICPCPEBIBEL MCIKAY IIPHUCMaMII IINITI JOJKHELI COCTABIATE 3 yaca.

K PCKIHIMY IINTAHHNA HC CIICAYCT OTHOCHTBCA, KdK K JOI'MC. MEHHIDH_[HECH
AKHI3HCHHBIC YVCIIOBITA MOI'YT BHOCHTE B HCI'O CBOII IIOIIPABKIL. bonee TOI'O, HCKOTOPEIC
N3MCHCHIIA B PCXKIHM IINTAHITM HYXHO BHOCHTBE BpPCMA OT BPCMCHH CIICIHAJIBHO, C
ICJIBIO TPCHIPOBKII HHH_[EBHPHTEHEHOﬁ CHCTCMEI. O,[[HHHO:, KaK H IIpH TPCHHPOBKC
APYIIIX OPI'aHOB 11 CHCTCM, HCJIB34d [JOIIYCKATh CJIHNHIIKOM PC3KHX II3MEHEHNII B

PCKHNMC IIITAaHIIA.

KﬂHTpﬂ.ﬂthlE BOIIPOCHI

]. B uem 3axirouaeTcs HEpBbe:I IIPHHIHNII PallIIOHAJIbHOI'O IUTaHnsI?
2. B ueMm zaxmnrouaeTcs ET'DpGﬁ IIPHHINII PallIIOHAJIBHOTI'O IUTaHNsg?
3. B uem zakmrodaroTcs TpETHﬁ IIPHHITHII PAIJIIOHAJIBHOI'O IUTaHnsg?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tema 4. Boga B nuiuieBbIX NPOIYKTAX

Bopma, He IBISICE COOCTBEHHO MUTATEILHLEIM BellleCTBOM, KII3HEHHO He-
00Xo/i1IMa Kak cTabIIN3aTop TeMIIepaTyphl Tela, IIEPEeHOCUNK HYTPUEHTOB
(IITaTEJILHLIX BEIIECTR) I MHUINEBaAPUTEILHBIX OTX0J0B, peareHT U peakKI[OHHAs
cpeda B psle XUMHYECKHX IIpEBpaleHUIl, CTaONIn3aTop KoHGOopMaIinn
OMOIIOIUMEPOB H, HAKOHEIl, KaK BEI[ECTBO, 00Jeryaromiee JUHAMIUECKOE II0BE/ICHIIE
MaKpOMOJIeKYJI, BKIIFOUas NPOSABJIEHNE NIMU KaTaJIUTHYECKNX (SH3UMATHYECKIX )
CBOIICTB.

Bosa — BaxkHas COCTaBILMIOINAs MUINEBLEIX IPOJAYKTOB. OHaA IIPUCYTCTBYET B
pPa3HOOOpazHBIX PACTUTENBHEIX U JKHUBOTHBIX IIPOJAYKTaX KaK KJIETOYUHBIIL W
BHEKJICTOUHKIII KOMIIOHEHT, KaK [JUCIEPrupyromas cpega ¢ PacTBOPUTEID,
00y cIoBIMBagd UX KOHCHUCTEHIIIO U CTPYKTYPY U BIMSSI Ha BHEIIHUII BHI, BKYC U
YCTOMUNBOCTEL MPOJAYKTa IIPH XpaHeHNN. bnarogaps pu3mueckoMy B3alMOIEHCTBITO
c Oenxamu, MoJIcaxXapujaMH, JIMOUJAMH H COJIIMHU, BOJAa BHOCHUT 3HAYHNTEJILHEII
BKJIaJ[ B TEKCTYPY IIHII[I.

OO0mrasg BJIaXXHOCTh IPOAYKTa YKa3bIBa€T Ha KOJIMYECTBO BJIarM B HEM, HO HE
XapakKTepu3yeT €€ IPUYACTHOCTh K XHMUYSCKUM, OHOXHMHUYECKIM U MHKpPOOU-
OJIOTUYECKIM H3MEHEHHIM B NpoAayKkTe. B obOeclieueHHn €ro yCTONUMBOCTH IIPH
XpaHEHUHU BaKHYIO pOJIb UTPaeT COOTHOIIEHIE CBOOOHON U CBI3aHHOI BIarM.

Ces3aHHas BJlara — 5TO acCOIUMPOBaHHAs BOJA, IIPOYHO CBsI3aHHAs C pas-
IUYHBIMA KOMIIOHEHTaMH — OenKaMH, JIHIHAaMHd U VIJIeBOJaMHI 3a CUET XIH-
MITUECKUX U (PU3NYECKUX CBS3EIL.

CpoOogHas BjIara — 5TO Bjlara, HE CBSI3aHHAs IIOJIUMEPOM H JOCTYIIHAS AL
IIpOTEeKaHNSI OMOXIMHYECKIX, XUMIUECKIX 1 MUKPOOMOIOTMUECKIX PeaKITHIA.

AKTHBHOCTh BOJbI (ay) — 5TO OTHOIIEHUE JaBJICHU IIapOB BOJIbI HAJl JJAHHBIM
IIPOAYKTOM K JIABJIEHUIO ITapOB HaJl YHUCTOIl BOJON IIPHU TOIl K€ TeMIlepaType. ITO
OTHOIIEHNE BXOJUT B OCHOBHYIO TepMOJMHAMIYECKYIO (POPMYIy OHNpPEEIICHIS
SHEPTUH CBS3H BIIAaru ¢ MaTepuaiaoM (ypaBHeHne Pedungepa):

P
AF = L= RT-mP—“:—RT-h‘lcx"_,

W

rae AF — yMmeHbIeHne cBOOOAHON AHEPrum (IIpU IIOCTOSHHON TEMIIEpaType);
L — pabora oTrpeiBa 1 MOJII BOAEI OT CyXOro cKeJjleTa MaTepuana (0e3 M3MeHEHI
cocTaBa), R — yHUBepcanbHas razoBasi IIOCTOSHHAS.

P,  POB
{Iu' j— j— .
P, 100
e Pw — HaBJICHHC BOJAHOI'O Ildpa B CHCTCMC IIHIICBOI'O IIPOAVKTA, Pn —
AaBJICHIIC Ildpa YHUCTOII BO/HEL, POB — oTHoOcuTelbHass BIaXXHOCTH B COCTOSHIU

pPaBHOBECHUS, IIPH KOTOPOIl MHPOAYKT HE BIUTEIBAET BIary MU HE TEpsIeT €€ B
aTMoc epy, %o.
ITn pemmumue aXTURIACTIT RO TTLY (THHT[H]_[& ]) BBIJEIISIFOT. MPOJIYKTHI C BLICOKOII

JOKYMEHT NoarnncAH .
SANEKTPOHHOW NMOANMUCHLIO I[IPOMCEKYTOUHON BIIaAKHOCTBRO (Hw= 0,9'
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 0 6_0 0)
Bnapeney; LLleBayxoBa TaTbAHa AnekcaHapoBHa ? ik
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Tabmuia 1 — AKTHUBHOCTE BOJHI (Qy) B IININEBEIX IIPOIYKTaX

IIponykr | BmaxHOCTE, % Aw IIpoaykT BraxHocTs, % Aw
DpYKTHL 90 — 95 0,9 Myxka 16 - 19 0,8
Sitra 70 — 80 0,97 Men 10 - 15 0,75
Mco 60 — 70 0,97 Kapamenn 7 —8 0,65
ChIp 40 0,92 — 0,96 [IeueHne 6-9 0,60
JlxxeM 30 - 35 0,82 -0,94 | Illoxoman 5-7 0.40
X71e0 40 — 50 0,95 Caxap 0-0,15 0,10
Kekc 20 — 28 0,83

KﬂHTpﬂ.ﬂbelE BOIIPOCHI

Kakunue (pyHKIIUN BEIIIOIHSIET BOJIa B IIUIIEBBIX MPOAYKTax?

Yto Takoe cBOOOHAS I CBSI3aHHad Biara’

YTo Takoe aKTHUBHOCTH BOJIBI?

Kakx nogpa3fenstoT HUIEBLIE IPOIAYKTHI B 3aBUCHUMOCTH OT BeINUNHEI

AaKTHBHOCTH BOJHI”

5. Mcnombays Kakue TEXHOJIOTMYeCKHe IIPUEMBI, MOKHO BJIMAThL Ha BEIIUUNHY
AKTHBHOCTH BOJHI”

6. Kakoe 3HaueHne mMMeeT aKTUBHOCTL BOJLI I CTAOIUILHOCTHU ITUIEBLIX
IIPOy KTOB?

7. Kak BiamsgeT akTHUBHOCTbL BOJBI Ha MUKPOOMOIOTHYECKYIO IIOPYY ITHUIIEBBIX
[P0y KTOB?

8. Kakme ecTb METOALI ONpeaeIeHs 00 ero BuarocogepkaHns, CBOOOJHOMN 1

CBs3aHHOU BIIar'd B IHUIEBEIX IIPOJIYKTaX?

nanle B o Bl

Tema 5. beaku

Benxamu, nn Oenkosvimu eujecmseami (IIpOTEMHAMI, OT Iped. protas - IepBbIii,
Ba KHEIIINI ), HA3LIBAaIOT BEICOKOMOJIEKYJIIPHBEIEC (MOIEKYIIIpHAasd Macca BapbUPYET OT
5—10 Tteic. o 1 MuH. u OoJee) HOPUPOJAHBIE IMTOIUMEPHI, MOJIEKYJBI KOTOPHIX
IIOCTPOEHEI I3 OCTATKOB aMHHOKHCIOT. YHCIIO MOCIEIHNX OUYCHb CIJILHO KOJIEOJIETCs
II HHOTJJa JOCTHIraeT HECKOIBKUX ThICSTY. Kaxapili Oenok oOagaeT cBoell, mpucylei
€My II0CJIeJOBaTEILHOCTLIO PACIIONONKEHNSI aMIHOKHICIIOTHEIX OCTaTKOB.

buonorndeckme QyHKIIUN OEJIKOB KpaliHe pa3zHooOpazHBEl. OHH BBIIOJIHSIOT
kaTanuTudecknue  ((pepMeHTHI), perysITopHble (TOPMOHBEI),  CTPYKTYypHBIE
(komnareH, ¢uOpomnH), ABHraTebHBEIE (MHIO3MH), TPaHCIOPTHEIE (Ie€MOTIJIOOMNH,
MIOIJIOOHNH), 3allUTHEIE (MMMYHOIVIOOYJIMHEI, MHTep(EpOH), 3amacHble (Ka3zeuH,

anbOYMUH, TITIMAaAUH, 3€MH) U Japyrue ¢QyHKmun. Cpean OEIKOB BCTPEUAIOTCS
AHTHONOTUKHU U BEI[ECTBA, 0Ka3bIBAIONMIE TOKCHUYECKOE JIEICTRUE.

ANOKYMEHT NOANUCAH | v v »
SMEKTPOHHOM MNoaANUCHIO lH, BAXKHCHIICIH COCTABHOI HdCTH KJICTKII
Ceptudurkar: | 12000002A633E3D113AD425FBS50002000002A6 OT KIIFOUEBYIO POJIb B KIH3HIN KIICTKII,
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa , s
HOBY €€ XIMHHCCKOINI JACATCIIBHOCTIL
Neicreutenen: ¢ 20,08:2021 no 20.08.2022 IMOOp2aHu3auua cmpyKkmypnoi, T. €. €I0
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CIIOCOOHOCTh CaMOIIPOM3BOJILHO CO3JlaBaTh OIIPEEICHHYK), CBONCTBEHHYKO TOJIBKO
ITaHHOMY O€JIKY IPOCTPAaHCTBEHHYIO CTPYKTYypy. IIo cymiecTBy, BCA A€ATEILHOCTD
opraHmzMa (pa3BUTHE, ABIDKEHNIE, BBHIIIOJIHEHNE UM €ro (PyHKIIUN 1 MHOTO€ APyroe)
CBS3aHO C OEJIKOBEIMH BellecTBaMU. bez OENKOB HEBO3MOXKHO IPEACTaBUThH cede
KI3Hb.

benkm — BaxHeilasg cocTaBHasl YacTh IININU 4YEJIOBEKa U JKUBOTHBIX,
[IOCTABIINK HEOOXOAUMBIX UM aMIHOKICIIOT.

B cTpykType Oeska paznndaroT YETEIPE YPOBHSI OpraHN3alI[IN

1) nmepBuYHAas CTPYKTypa IpPEACTaBICHA IIOCIEJOBATEILHEIM COEAUHEHIEM
AMIHOKICIIOT B II€NOYKY, B KOTOpoOil cBoOomHas ammHHasg rpynna (—NH,) ogHoil
AaMIHOKICJIOTEL coequHeHa ¢ KapOokcunmbHol rpynmoin (—COOH) apyroil
AMIHOKUCJIOTEI, Jpyrasi aMHUHOKICIOTa TaKIM JX€ O0OpazoM CBs3aHa C TpeThbeEll
AMIHOKHICIIOTOII, TPEeThd — ¢ YETBEPTON H T.J., A0 0O0pazoBaHHA KpYIIHOI
MOJIEKYJIIpHOII HUTH, Ha3LIBaeMOIl MOJIUIIEOTUAHOI Ienmoukoil. B kaxgom Oelnke
AMUHOKMCJIOTHI B HOJIMIEIITUAHON IENIOUYKE YEPEIYIOTCS B OIIPEAEIIEHHOM IIOPSAKE 1
[IOCTOSIHHOM COCTAaRBE;

2) BTOPHYHOU CTPYKTYpOil SIBJISIETCS CIIpasIeBUIHAS CTPYKTYypa
[IOJIMIIENITUHON IIEIIOUKN B HOpocTpaHcTBe. CKpyduBaHUE €€ B CHUpallb
IPONCXOAUT MO BO3AEHCTBUEM BOJOPOIHEIX CBA3ell (— H...O =) NONApHEIX TpyIII
COCEIHIX aMUHOKHCIIOT,

3) TpeTudHasg  CTPYKTypa  IPOSBIIETC B KOMIIAKTHOHI ~ YIIaKOBKE
CIIUpaJIEeBUIHON IIEIIOUKN B IIpOCTpaHCTRE. Hammume 3Toil CTpYKTYPhl IIOJTBEPKIECHO
PEHTTEHOCTPYKTYPHEIM aHAJIN30M OEJIKOB;

4) uyeTBEpTUUHAs CTPYKTypa IIpeIACTaBICHAa COCOUHEHUEM B  OJHY
CYOBEAUHUIY HECKOIBKIX IONHIENTUIHBIX IENOYeK, COWICHEHHBIX MEeXKIy
cOOO0Il HEKOBAJIEHTHBIMU CBSI3SIMH  (BOAOPOJHBIMU, THAPO(POOHBEIME U Jp.) U
OPUEHTUPOBAHHEIX OIpeAelIEHHEIM 00pa3oM B IIPOCTPAHCTBE B BHJIE IJIOOYJI IJIH
BOJIOKOH, B 3aBHCHUMOCTH OT YEr0 pazjIMuaroT OeNnKU rio0ysipHble 1 (pUOPIUIIISIPHEIE.

benknm — a30TUCTHIE COE€AMHEHNA. B uX cocTtaB BXOJAT YIJIEPOI, BOJIOPO/,
KICJIOPOJ, a30T U cepa. DbeNKoBbIe BeIeCTBa PACTUTEIILHOTO MW KMBOTHOTO
IIPONCXOXKICHU IIOAPA3ACIIOTCS Ha TPU IPYIILI: a) OENKM, pacTBOPUMEIE B BOJE
I APYTUX KHJOKOCTSX, O) HepacTBOPHMEIE O€JIKM U B) CIIOXHBIE OEIKHM —
npotenbl. K Ipymme pacTBOPUMBEIX  OTHOCSTCS — albOyMUHBI, IJIOOYJIMHEL,
[IPOJIAMUHEI, TJIFOTEJINHBL, IIPOTAMUHEI I TUCTOHHI.

AnbOYMHHBI CcOJepKaT Cepy, PacTBOPUMBI B UYHNCTOIl BOJAE, B COJIEBHIX
pacTBOpax, KICJIoTax u Ienoyax. CoJiepkaTcs B J)KUBOTHOM U PACTUTEIILHOM ChIPBE.

I'7100yJIMHBI B UHICTOII BOJIE HE PACTBOPSIOTCS, XOPOIIO paCTBOPUMEI B CIIa0BIX
pacTBopax (5-15%) HelTpalbHBEIX coJlell. B pacTBopax OoJbIIell KOHIIEHTpPAIlUM
ocaxJaroTcsa. BcTpeuaroTcs OobIle BCEro B PacTUTEILHOM MHpe (B OCHOBHOM B
ceMeHax). [lomoOHO anmpEOyMHHAM XOpOIIO JIEHATYPUPYIOTCS IIPH HarpeBaHUN,
MEXaHIYECKOM BO3IECTICTBUM U T. IL

AOKYMEHT INOANNCAH I, PACTBOPHMEI B 3TIJIOBOM CIIUPTE KOH-
3NEKTPOHHOW MOANMUCHIO
Cepucpuiar: | 112000002A633E3D113AD425FB50002000002A6 ma Oenka mIpeacTaBjICHA TNIMaJUHOM, Ha
Bnageneu; Webayxosa TaTteAaHa AnekcadHopoBHa 'O 66.]'[1{3. I{HEﬁKDEHHbI
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I'1roTe/IMHBLI TOXKE COJEpPIKaTCsd B CEMEHaxX 37IaKOB, B 3€pHE MNIIEHHIBI Mpe]-
CTaRJICHEl IVIOTCHHHOM, VYaCTBYIOIIUM BMECTE C IJIMaJUHOM B 0OpazoBaHUU
KJIEKOBHHEI. B Boje, B pacTBOpaxX CIHpTa I HEHTpalbHBEIX COJIeil HepaCTBOPUMEL,
PaCcTBOPSIOTCS B CIAOBIX pacTBOpPaxX KUCIOT H IIeJIoUeii.

IIporaMuHBI U THCTOHBLI BXOJST B COCTaR OEIKOB KJIETOYHBIX SAep, UTO
TOBOPHUT 00 HX BaKHOMI POJIM B JKH3HEHHBIX IIpolleccaX. BcTpeuaroTcsa B OCHOBHOM B
OeJIkax JKHBOTHOI'O IIPOHCXOXKJACHHIS, 001aJaloT BEIPAXKEHHBEIMU IIEJIOUHLEIMU
cBoiicTBaMU, paCTBOPUMEI B BOJIE, IIPU HarpEBaHUU HE CBEPTLIBAIOTCAL.

K rpymnme HepacTBOPUMEIX OEJIKOB OTHOCATCS O€JIKU JKUBOTHOI Ipupoabl. OHH
HE PacTBOPSIOTCS HU B COJIEBBIX PacTBOpax, HU B OPraHMUECKHX PaCTBOPUTEILIX,
PACcTBOPSIIOTCS IIPU JUIUTEJILHOM HarpeBaHUN B BOJE.

K »Toll rpymnme oTHOCATCA KojulareH (OeloK CYXOXKIIN) U KepaTuH (OeJIoK
IMEPCTH, KOIBIT 1 POI'OB).

K mporemmaM, wWwiId CJIOXKHBEIM OenkaM, OTHOCATCS  (ocdonpoTenan,
TTIIKONPOTEeUIbI, JIUIIONPOTEUIbI, HYKJICOIPOTEU bl 1 AP.

dochonporenanl - coeguHeHns Oenka ¢ gpocdopHOil KUCIOTOI, HEPACTBOPUMEI
B BOJIC, PAaCTBOPUMEI B Iejloyax. OTH OElIK! IIpeJCTaBlIeHLEl B MOJIOKE Ka3zeHHOM,
rMTaBHBEIM OelTkoM MoJjioka. KazemH ocaxkgaeTcss B MOJIOKe clIaOBIMI pacTBOpaMU
KIICJIOT.

F.J]HEUHPUTEH,EILI — COCOITHCHITA Oerka n YIIICBOAOB, BCTPCHAIOTCA B
XPAIMICBBIX TKAHAX JKITBOTHBIX.
JIHHUHPGTEH,E[LI — HECPACTBOPHMEIC COCIHNHCHIIA Oelka U JINIIJIOB,

BCTPEYAIOTCS B BEIIECTBE IUIa3MEI KJIETOK, B KIIETOUHLIX MeMOpaHaxX, B SHUHOM
JKEJITKE.

Hykneonporenabl — OeNKH, CBI3aHHBIE ¢ HYKJIEMHOBOII KUCIOTOM. OTO 0co00
Ba)KHas TI'PYIIIa CJIOXKHBIX OEIKOB, UTPAIONIUX IIEPBOCTEIICHHYIO POJIb B KU3HEIECH-
TEJILHOCTH OPraHN3MOB, B YaCTHOCTHU, B SBIIEHUM HaCJIEJICTBEHHOCTH. ComepiKaTcs B
OONBIIIOM KOJIMYECTBE B KJIETOUYHKBIX SApax, a TAKKe B IDIa3Me KIIETOK.

XpoMonpoTeHabl COCTOAT m3 Oelka I Kpacsilero BEIeCTBa HEOEIKOBOI
npupoasl. X mpeacTtaBuTesNIeM SBILIETCS IeMOTJIOONH KPOBH, BBIIIOJIHSIONIHI POJIb
[IEpEHOCYNKa KICJIOpOJa B OpraHN3Me.

KoHTpo/ibHBbIE BOMPOCHI

1. Ilepeuncnure Ouonorndeckne QyHKININ OESIKOB.

2. HazoBuTte yeThIpe YpOBHS OpraHU3aIliil OeIKOBLIX MOJIEKYL.
3. Kakumu croiicTBaMu 00J1agaroT Oenkm?

4. Kaxne OeyIKU SIBIISIOTCS IIOJTHOIIEHHBIMI ?

5. UTto Takoe (pepMEHTHI ?

6. HazoBure pyHKIUU (DEPMEHTOB.

7. Knaccudukaius ¢pepMeHTOB.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Tema 6. YriieBoabl

HaszpaHne «yrijieBoAnl» OBIIO JJaHO COEQUHEHISIM A3TOro kjacca mourm 90 ner
HazaJ, Korjla Iojlarajii, 4YTO BCE OHHU COJEpIKaT YIJIEPOJ, BOJOPOJ U KUCJIOPOJ B
TaKIIX COOTHOMICHILIX, KaK OyATO IPEJCTaBILIEOT COOOI pazINUHEIE IIAPATHL YITIEPOIa
obmenn dopmynel C,(H,O),,. B mampHelmeM okazaloch, UTO Pl COEANHEHUII,
[IpUHAQIEKAIIIX 10 CBOMM CBOICTBAM K KJIAaCcCy VIVIEBOJOB, COJEP)KaT BOJOPOA U
KHICJIOPOJ B HECKOJIbKO HHOM MpOIIOPIIMM, YEeM YyKazaHO B o0O0meill dQopMmyie
(Hammpumep, aezokcupuodoza — CsHjgO4). OgHako HazBaHUE «YITIEBOIBI» COXPAHIUIOCH,
XOT$ XUMITUECKOTO CMBICIIa OHO HE IMEET.

YTII€BOJILI MIHPOKO pacIIpoOCTpaHEHkl B IIPUPO/IE, OHU BCTPEYAIOTCI B CBOOOIHOIM
T CBsI3aHHONM (opme B MOOOII pacTUTENBHOM, KHMBOTHOH WM OaKTepHaJIbHOI
KJIIETKE. YTJIEBOJBI COCTAaBILIFOT TPU UETBEPTU OMOJIOTMYECKOTO MHpa M IPHMEPHO
60—80% xamopHuitHOCTU IIUIIEBOTO paI[IOHa.

Haumbonee pacnpocTpaHeHHBII YIJIEBOJ —  ILEJUIKOI03a, CTPYKTYPHBIN
KOMIIOHEHT JIEPEBLEB M JIPYTUX PacTEHUMl. | JIaBHBINT NHUINEBON HHIPEJAUEHT —
Kpaxmall. MoHocaxapuibl BCTPEUAKOTCS B CBOOOHOM BHAE B PUPOJIE B HEOOJIBLIIIIX
KOJIMUECTBAX, B OCHOBHOM OHHU IIPUCYTCTBYIOT KaK CTPYKTYPHBIE €AUHUIILI
[TOJICaxapuI0B, BXOAT B JUCaXapUAbl U OJINTOocaxap bl

CormacHO MOPUHATON B HACTOMAIIEE BpeMs KIacCH(PUKALMH YIJIEBOABLI IIOMI-
pa3JIesIOTCS. Ha TPU OCHOBHBIE TPYIMIIBI. MOHOCAXapHUJbl, OJIUTOcaxapuiabl U
noymcaxapugel. Ha pucynke 1 1moxazaHa kjaccu(UKaIUsg OIINCHIBAEMBIX HITKE
YTJIEBO/IOB.

VYraesoaw

Monocaxapuisi [Toaucaxapuasi

ANBJIO3bI Ketoasl

i

l'omo- letepo-
nonMcaxapuasl | | moaucaxapmisi

Pucynok 1. Knaccuduxalis yriieBoJOB

KﬂHTpﬂ.ﬂbelE BOIIPOCHI

1. UTo Takoe yriaeBoabl?

[OKYMEHT MOANUCAH
SNEKTPOHHOM MOAMMUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

B : LLie6 T A
nageney ebayxoea TaTbAHa AnekcaHapoBHa 1eTcsT 0OMeH VIJIEBOJIOB B OpTraHI3ME
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Tema 7. JInnuapl

JIMnmuaamMu HazLIBAIOT CIIOKHYIO CMeCh OPraHMUSCKIX COSAUHEHN ¢ O3 KIMI
GU3NKO-XIMIYUECKIMI CBOMCTBAMU, KOTOPEIE COJEPKATCI B PACTECHILIX, JKUBOTHEIX
II MIKpOOpraHu3Max. X oOmuMu npuzHakaMy SBISEFOTCS: HEPACTBOPUMOCTEL B BOJIE
(rumpodobHOCTL) U Xopollas PacTBOPHUMOCTL B OPraHHMYECKUX pPacTBOPUTEIIIX
(OeH3mMHE, AUATIIIOBOM »3dupe, Xiaopodopme MU Ap.), HAIUNYHE B HX MOJIEKyIax
JUIMHHOIIEIIOUSUHBIX  YIVIEBOJOPOAHBIX  pajaukaloB (R) u  crnoxkHO3GUpHEIX

I'PYIIINIPOBOK.
O
|
(—C—0—)

JIumuael IIHPOKO pacHpocTpaHEHBl B HOpupoge. Bmecte ¢ OenkamMm 1
YIJIEBOJaMI OHI COCTABRJISIFOT OCHOBHYIO MacCy OpraHNYECKNX BEIIECTB BCEX JKIBLIX
OpPraHH3MOB, SBJISIICH 00I3aTE€IbHEIM KOMIIOHEHTOM KaxK10i1 KJIETKH.

Jlunnael — BaKHENIMWI KOMIIOHEHT IIHIM, BO MHOIOM OIIPEACIIIET €€
[IIIEBYIO IIEHHOCTh 1 BKYCOBOE JIOCTOMHCTRO.

B pacTeHmsIX OHN HaKaIUIMBAIOTCS IJIaBHBIM 00pa3zoM B CEeMeHax U IUIoJax
(tabmmia 1).

Tabmua 1 — JIumuael B ceMeHax U IJ10gax

CoaepikaHue CozepxaHue

Kymerypa JTUIUIOB Kymerypa JTATINIOB
[To/icOTHEUHIK 33,0—57.,0 ApOy3 (cemeHa) 12,0—45,0
XJI0MYaTHHK 19,0—29.0 Kaxao (600mnI) 49,0—57,0
Cos 14,0—25,0 KokocoBas majLMa
Konora 30,0—38.0 (ko1pa) 65,0—72,0
KiteneBuna 35,0—59.,0 Kenp (opex) 26,0—28.,0
Apaxuc 54,0—61.,0 [Tmrenua 1,9—29
Jlen 27.0—47.0 Poxn 2,1—2.8
Parc 38,0—45.,0 Kykypyaa 4,8—35.9

CogepxxaHle B HHX JUINAOB 3aBUCUT HE TOJIBLKO OT UHAUBUIYAILHBIX
ocoOeHHOCTel pacTEeHUIl, HO U OT COpTa, MecTa M YCIOBHII IPOU3pacTaHIA.

Y OKHUBOTHBIX N PBHIO IUIONILI KOHIEHTPUPYIOTCSI B IIOJKOMKHBIX JKHPOBBIX
TKaHSX, B OPIOIIHOII IOJOCTH M TKaHIX, OKPYKAIOM[IX MHOTHUE BaXKHBIE OpPraHBI
(cepAile, MOYKH ), a TAK’KE B MO3TOBOI I HEPBHOII TKaHIX. OcoOeHHO MHOIO JIUIIH/IOB
B IIOJKOXKHOI XUPOBOM TKaHH KHUTOB (25—30 % OT UX MAacChl), TEOIICHUN 1 JAPYTHX
MOPCKHUX XUBOTHBIX.

Y HazeMHBIX KHBOTHBIX COJEp KaHNIEe JIHINA0B CUIbHO Kojebsercsa: oT 33,3%

(macuag cruauHa) 160 %  (rorgnuna) g0 3.0 % (mopocsara) u 2,0 %
OKYMEHT MOAMNUCAH | A
SNEKTPOHHOM NOAMNUCHIO octurath 30 %, cempau — 7,0—19.5, y

Ceptudumkar: . 12000002A633E3D113AD425FB50002000002A6

g1 — 17—18 %, ko031 — 5,0, KOPOBEI —
Bnageneu: lebayxoea TaTeAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[Io XUMHYECKOMY CTPOEHHIO JUINALI OTJIMYAIOTCSA OOJILITHM pa3zHO0Opa3neM.
Monekyel IX HDOCTPOEHBl N3 Pa3IMUHBIX CTPYKTYPHBIX KOMIIOHEHTOB, B COCTaB
KOTOPBIX BXOIAT CIIMPTHI U BEICOKOMOJIEKYJISPHEIE KMCJIOTEL, & B COCTAaB OT/EIbHBIX
TPYIII JIMIUJOB MOIYT TaKK€ BXOAUTH OCTAaTKN (POCchOpHOIl KHCIOTEHI, YIJIEBOJOB,
a30TUCTEIX OCHOBAaHHUN U APYyTrue€ KOMIIOHEHTHI, CBS3aHHBIE MEXKIY COOOIl pazimd-
HBIMU CBSI3SIMI.

JINnnael 4acTo JEJLAT Ha JBE TPYIIILL: IIPOCTHIE U CIIOXKHEIE.

JUiga TIunepugoB, COCTABIIOIINX OCHOBHYKO MacCy Macell U KHUPOB,
XapaKTEPHBI CJICAVIONIUE MpeBpalleHnd. TUApoJIm3, OOMEH OCTAaTKOBR  JKUPHBIX
KICJIOT, BXOJISIIX B X MOJIEKYJIEL, OKHICIICHUE, TUJIPUPOBAHNIE
HEHACHIIEHHBIX allUJITINIEPTHOB.

KoHTpo/1bHbIE BOIIPOCHI
1. Yto Takoe JIUnnasI?
2. Knaccudpukais JUINL0B.
3. CrolicTBa U PYHKIIUH JIUIIH/IOB.
4. IIpeBpameHns TUINAOB IIPU IIPON3BOACTRE NPOAYKTOR ITUTAHU.

Tema 8. BUraMHMHBbI

BuraMuHbEl — HH3KOMOJIEKYIISIpHBEIE OpraHHYECKHE COSAUHEHUS pa3INdHOIl
XIMUYECKOIl IPpUPOALI, OMOPEryJIITOPHl IMPOILECCOB, MNPOTEKAIOMIX B JKHUBOM
opraHmzme. OTO BaXHeMIIMlI Kjacc He3aMEHHUMBIX IIMINEeBBEIX BemecTB. [
HOpPMAJILHOI KI3HEEATEILHOCTH UeJIOBeKa BHTAMUHBI HEOOXOJNMBI B HEOOJILIINIX
KOJIITUeCTBaX, HO TaK Kak OpTaHI3M He MOXET yJIORJIETBOPUTHL CBOU MOTPeOHOCTH B
HIIX 3a cueT OMocuHTe3a (OH HE CHHTE3UPYET BHTAMUHBI IJIM CHUHTE3UPYET UX B
HEJOCTaTOYHOM KOJIMUYECTBE), OHU MJOJIKHEI IMOCTYIIaTh C IIHIIEIl B KauecTBE ce
00s13aTeNILHOTO KOMIIOHEeHTa. F3 BHTaMHHOB 00pa3yroTcsl Ko(pepMEHTHl UM
IPOCTETUUECKNE TIPYyImbLl (QEPMEHTOB, HEKOTOpPBIE N3 HHIX VYacTBYIOT B
TPAHCIIOPTHBIX Ipolleccax uepe3 KIeTOUHBIe Oapbephbl, B 3al[UTe KOMIIOHEHTOB
onosiormueckux MemMOpaH u T. J. OTCYTCTBHE MIM HEJOCTAaTOK B OpraHI3ME
BUTAMHIHOB BLI3LIBACT OOJI€3HU HEAOCTATOUHOCTU: IHMIMOBUTAMHHO3bLI (OONIE3HU B
pe3yiabTaTe MINTEJILHOIO HeJOoCTaTKa) U aBHTaAMHHO3bI (0O0JIE3HH B pe3ylbTaTe
OTCYTCTBHSI I PE3KO BRIPaXXEHHOro IJIybokoro jgeduiiuTta BHTaMUIHOB).
HegocTaTok 0JHOrO BUTAMHHA OTHOCAT K MOHOTHIOBHUTAMHHO3aM, HECKOJILKUX —
MOJIUTUIOBUTaMUHOZaM. [Ipm rumoBmTaMmHO3axX HaOIIOJAaeTCsd YTOMIIIEMOCTD,
[IOTEPs  alleTHTa,  pa3dpakUTeIbHOCTh,  HecTOHKOCThL K 3aboleBaHUIM,
KPOBOTOUMBOCTL JieceH. lIpum aBUTaMHHO3axX MNPOSBILIIOTCS OO0JI€3HH, BhLI3BaHHEIE
3HAUNTEILHEIM Je(QUIINTOM BHTAMUHOB (Oepu-Oepm, IUHra, mnejiarpa m ap.). Ilo

AQIYMEETTIQOIMAGAH *CTBYIOT IIOTPaHUYHEIE COCTOSHUS, IIpU
ANEKTPOHHOW NMoArnchio
Cepruchukar: - 12000002A633E3011 3AD425FB50002000002A6 ' Pa3BUTHCA A€ UITUT BUTAMUIHOB.
Bnapeneu: lebayxoea TateaHa AnekcaHaposHa HOB B OPraHU3Me ueloBeKka — HeLOCTa-
[encreutenex: c 20.08.2021 no'20.08.2022 1BIC, SK30I'CHHEIC HEI’ITE’LMHHDBBI):, OJHAaKO
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B OTJACJILHBIX CJIydasgx HaOmoJaeTcsd SHIAOTCHHBIE NI BTOPHYHBLIE aBUTAMHHO3HI,
CBsI3aHHBIE C HapyIUIEHUEM IIPOIIECCOB YCBOEHUSA BUTAMHHOB B opraHmme. Ilo
naHHeIM uHcTHTyTa nutannga PAMH (B. B, ChoupudeB) HanOosee BaXHBIMI
[IpUYNHAMU T'HIIO- U aBUTaMIHO3a (B 0000IIEHHOM BHJE) SRIISIOTCS CIICAYIOMIIE:

1. HegocraTouHoe MOCTYIUIEHNE BUTAMUHOB C ITUINEN, CBA3AHHOE C UX HU3KUM
COJIEpKaHIEM B pallIOHE, CHIDKEHHEM OOIEro KOJIMYECTBa MNOTPEOJIIEMOI IIHIIH,
[IOTEPAMI BUTAMIHOB B X0/JI€ TEXHOJIOTNMUECKOTO ITOTOKA.

2. YrHeTeHHe KUIIedHON MUKpOQJIOpE, MNpOJayILHPYIOIell HeKOTOphle BH-
TaMIHHI.

3. Hapymenne accuMmidaiiuyn BUTAMIHOB.

4. lloBelmeHHas1 HOTPEOHOCTHL B BHTaMHHAaX, CBSA3aHHAsA C OCOOEHHOCTIMU
(pU3ANOJIOTHYECKOTO COCTOSHHUSA OpraHn3Ma WM HHTEHCUBHON  (QU3HMYECKOIl
Harpy3Koil, 0COOBIMHI KIMMAaTHYE€CKIMHI Y CJIOBUSMI.

5. BpoxaeHHbIe TeHeTHUeCK 0OyCIIOBJICHHEIE HAapyIIECHII 0OMEeHa U (PyHKI[IIT
BUTaMIHOB.

[Ipu nmpueMe BUTAMUHOB B KOJIMUECTBE, 3HAUNTEIHLHO IIPERBIMIAIOINEM (DH3HO-
JIOTHYECKHE HOPMEI, MOTYT Pa3BUThLCS THIEPBHTAMHHO3bI. OTO OCOOEHHO Xapak-
TEPHO JIS )KUPOPACTBOPUMBIX BUTAMUHOB.

IIo pacTBopuMoOCTH BUTaMHHBEI MOTYT OBITH pazJeliCHbl Ha JBE TPYIIIEI
(tabnuna 1): BogopacTropumeie (B, B2, Bg, PP, C u ap.) u xupopactBopumsnie (A,
D. E, K).

Tabmuia 1 —  Homenknartypa,  kmaccmukanusgd  BHTaMHHOB W
BITaMHIHOIIOLOOHEIX COeIIMHEHIIT

I. BogopacTBOpHMEBIE BHTAMHHEBI

Bumamunvl, npedcmaenenHvie npeumyuiecn@eHHo 0OHUM COeOlIH eHlleM

PexoMeHTyeMOoe HaHMeHOBaHHE CTaprle HANMEHOBAaHHS
THamiH BurammH B,  (aHelpHH)
PubodmaBun Buranmu B2 (ltakTodnaBHH)
[IaHTOTEHOBASA KHCIIOTA BuramuH B3 1wt Bs
buornH BuramuH H
AckopOHHOBAS KHCIIOTa Buramuu C
Cemeiicmea auUmaminHoe
PexoMeHIyeEMOE I'PYIIIIOBOE Ha3BaHHE WHIHBHIYATBHBIE ITPEACTABHTEIIH
BuramimH Be [ [MpHIOKCHH, IIHPHI0KCAJIb , ITHPHIOKCAMITH
Huarns (BuranviH PP) HuKoTHHOBAS KHCIIOTa, HHKOTHHAME
DomnargH DosmeBas KHCIOTa;, TeTparHapoHIHeBRAS
KHCJIOTa H €€ ITPOH3BOIHBIE
KobGamamime! (BHTaMHH B2) [{rmaHokoOanaMHH, OKCHKOOAIaMHH, METHIIKO-
OaraMIH
I1. JKupopacTBOPHMEIE BHTaMITHBI
PexoMeHTyeMOe IPYIIIIOBOE Ha3BaHHE HMHIUBHAYaIBHBIE TIPEACTABHTEIIH
AOKYMEHT NOANMCAH PETHHIIIALIETAT , PETHHAIID, PETHHOERASI

SNEKTPOHHOW NOANMUCHIO

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

HNencreutened: ¢ 20.08.2021 no 20.08.2022

Bnageney: ' lWebayxoea TatbsHa AnekcaHaposHa qu(pepon (BuTaMuH D2); XOneKanbIu-
'TaMHH Ds)
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BuramiH E a-, B-, v- 1 o-Tokodeporsr,

d-, B-, Y- H G-TOKOTPHEHOJIBI

Butanvma K 2-Metun-3-purui-1,4-HapToXHHOH ((PIIIIIOXH-
HOH, BUTaMHH K,); MeHaXHHOHBI (BHTaMHHEI K?);
2-MeTHiI-1 ,4-Ha(1)TGXI]HGH (MeHaOH, BUTaMHH K>)

[11. Burammtaorono0HbIe coeIHHEHH S

TexHomornyeckas (1)}"I-II{L[IIH HammneHoBaHIe coeJHHEHHS

HezameHrmMbIe ITHINEBBIE BemecTBa C|XOIMH, HHO3HT (MHOHHO3HT, ME30OHHO3HT)
TUIaCTHYECKOH () YHKITHEH

bHoOTOrHYecKH aKTHBHEBIE BCITICCTEBA, JIurmoeBas KHCIIOT4A., OpPOTOBaA KHCIIOTa, KapHHTHH
CHHTC3HPYEMBIC B OPI'daHH3MCE HUCJIIOBCKA

MapMaKoIOrH4ecKH aKTHBHBIE | bHO(IaBOHOHIBEI, METHIMETHOHHHCYIb()OHHH (BHTaMHH
BEIIECTRA ITHIIH U); maHramoBas KHciIoTa (BHTaMHH Bs)
DakTOpEI pOCTa MHKPOOPIr aHH3MOB [TapaaMiHOOeH30HHAaS KHCIIOTa

KoHTpo/1bHbIE BOIIPOCHI
1. IIpuBemure kaaccu@UKAI[INIO BUITAMUHOB, JaliTe oNpedeleHHe 3TOI I'pyIIIe
XIMIUECKNX COeINHEHIIN.
2. Kakyro (QU3NOIOTHYEcKYyIO pPOJIb BBINOJIHIIOT BHTAMUHEL B OpTraHI3ME
yeJIoBeka’
3. Kakue BogopacTROpUMEIE BUTaMUHEL BRI 3HaeTe?
4. Kakue xupopacTBOPUMEIE BUTAMIUHELI BEI 3HaeTe?
5. Jlanite XapaKTE€pUCTHUKY OTJEIbHLEIX BUTaMINHOB. B KakmX IIpPOAYKTaxX OHHU
[IPUCYTCTBYKOT B MaKCUMAaJIbHOM KOJIMUYECTBRE?
6. IIpuBegure npuMepbl BUTAMIHOIIOJOOHEIX BEIIECTR.
7. UTo MBI IOHUIMAaeM IIOJ BUTaMUHI3AINICIT ITIIITI?

Tema 9. MuHepaJ/ibHbIE BellleCTBA

MHorue »sjeMeHTHl B BUJE MHHEpaJIbHBIX COJIEH, MOHOB, KOMIIJIEKCHBIX
COEQUHEHNII 1 OPraHMUECKNX BEIECTB BXOIAT B COCTAB KIBOII MaTEPUU U SABJISEOTCS
HEe3aMEHUMBIMI HYTpPHEHTaMH, KOTOPBIE J[JOJIKHBI €KEJHEBHO IIOTPEOIIITECSA C
numenn. ComepkaHne MHUHEPAlIbHBIX BEIIECTB B OCHOBHBIX IIPOJYKTaX IIUTaHUA
IIPUBEJIEHO B TaOmuIe 1.

B cooTBeTcTBUM C peKOMEHJalMell AUeToJIormueckoi komuccun Harmo-
HanbHOI akageMum CIIA exeqHEBHOE IIOCTYIUIEHIUE XUMUUYECKIX 3JIEMEHTOB C
NUIell JOJDKHO HaXOAUTLCSA Ha OIIpellelIeHHOM ypoBHe (Tabmmma 2). CTOJBKO XK€
XIMAYECKIX S3JIEMEHTOB JIOJIKHO €KECYTOUHO BBIBOAUTLCS W3 OpraHm3Ma,
[IOCKOJILKY UX COJIep)KaHNE B HEM HaXOJUTCS B OTHOCUTEIILHOM IIOCTOSHCTBE.

Porlb MUHEpaJIbHEIX BEIIECTB B OpraHU3ME 4YeJIOBeKa UYpe3BLIYAallHO pa3s-
HOOOpa3Ha, HECMOTPS Ha TO, UTO OHH HE SBISIOTCS 00S3aTEJILHBIM KOMIIO HEHTOM
NMUTAHNAS "Jﬁgﬁﬁﬁﬁ?ﬁﬁhﬁféﬂ;ﬁmmm comenwaTC B MIPOTOIIA3ME M CHUHOJIOTMYECKNIX

SNEKTPOHHOM MOAMUCHIO SCIIEUEHUU IIOCTOSHCTBAa OCMOTHUECKOTO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 MEIM  VCIIOBHEM I HOPMAILHOI

Bnapeneu. Webayxoea TaTeAHa AnekcaHopoeHa
OHH BXOIAT B COCTAB CIIONHEIX
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OpraHMYecKNX COEAUHEHHI (HaIIpuMep, I'eMOITIOOMHA, TOPMOHOB, (EPMEHTOB),
SBIISIEOTCS IIJIACTHUECKIIM MaTepUalIoM JJI1 IOCTPOCHUSA KOCTHOM U 3yOHOII TKaHU. B
BIJIE IOHOB MUHEpAJbHLIE BEIECTBA YUACTBYIOT B II€peJadue HEPBHBLIX HMITYJILCOBR,
0OECIIEUNBalOT CBEPTBHIBAHUE KPOBU U JApyrue (QU3MOIOTHUECKIe MIPOIECChH
OpraHu3Ma.

B 3aBUCHMOCTH OT KOJNUECTBA MHHEpPAIbLHLIX BEIIECTB B OpraHN3Me UYeJIOBEKa
I IIUIEBEIX IMPOAYKTAX UX IIOAPA3ICIIAIOT Ha MaKpO- M MUKPOBJIEMEHTEI. Tak, ecliu
MaccoBas JOJId 3JIeMEHTa B OpraHNU3Me IIPEBBIIIAET 10 %, To ero CJIEAYET CUNTATh
MaKpo3j1eMeHTOM. J[0JI1 MHIKDPO3JIEMEHTOB B opraHmaMe cocrtaBirier 10°—10° %.
Ecnu comepkaHue 3JIeMEHTa HIXKE 10” %, ero cUMTaIOT yIIbTpaMUKpo3IeMeHToM. K
MaKpO3JI€EMEHTaM OTHOCAT KaJllil, HaTpHI, KaJbI[Uil, MarHuii, (ocdop, XJI0p U CEPY.
OHU cofepkaTcd B  KOJMYUECTBAX, MU3MEPSIEMEIX COTHAMHU U JeCATKaMU
MumrpaMMoB Ha 100 © TkaHEN WM IHUIEBOTO Inpoaykra. MUKpo3IeMEHTHI BXO LT
B COCTaB TKaHEN OpraHn3Ma B KOHIEHTPAIIMIX, BhIPpakaeMBIX AECATBIMU, COTBIMH U
TRICAYHBEIMI ~ JOJIIMA MIWIINTpaMMa §  SABJIEIFOTCS  HEOOXOAUMBIMU /IS €r0
HOPMAaJIbHOI KN3HEAEATEILHOCTI.

Tabmuia 1 — MuHepanbHBEIII COCTaB OCHOBHBIX NPOAYKTOB MUTAHUA [II0 JaHHBIM
.M. Cxypuxuna, M.H. Bomnrapera «XuMnN4yeckuii cocTaB IHIIEBEIX IIPOIYKTOBRY,

1987]

'8 C— Maxkpo3l1eMeHTEL, M MHKPO3JTEMEHTEI, MKT
0 EH Ka- |Kams-|Mar-|Hat- Ce a(I)DC- 110 Ke- o Ko- |Map- Me 1| drop| Xpon| LIk Momi-
PO M| INOI | HIOl | piol P dop Pl yeso|” " |6amt raHel| AP P| AP
X1e0:
PROR 1245| 35 | 47 |610| 52 | 158|980 (3900( 56 | — |1610| 220 | 35 | 2,7 |1210
(hopMORBOIT
(opMOBOIT H3
ITIIIe- 1291 23 | 33 |506| 59 | 84 | 837 1860 — | 1,8 | 825 | 134 | — | 2,2 | 735
HHYHOH MYKH
I copta
MomouHkIe
IIPOXYKTEI:
MOTIORO™ 1146|120 | 14 |50 | 29 [ 90 [ 110 | 67 | 9 [ 08 | 6 | 12 | 20 | 2 | 400
KOPOBEE
TEOPOT 112150 [ 23 |41 | — 216 — |461 | —| — | 8 | 74 | — | — | 394
AKHPHEIIT
P 1116]1000| 50 [820| — [540| — 1100 — | — | — | 50 | — | — [3500
POCCHITCKHIT
Msco:
CBHHHHA (316| 8 27 1648220 | 170 | 48 |1940/6,6 | 8 |285| 96 | 69 | 13,5 |2070
ropamuHa |355] 10,2 | 22 | 73 [ 230 | 188 | 59 |2900| 7.2 | 7 35 | 182 | 63 | 8,2 |3240
OGapanmHa |329| 9,8 |25,1 101 | 165 | 168 | 83,6 |12090| 2,7 | 6 35 | 238 | 120 | 8,7 |2820
Pri6a:
peuHoi kaprr [265] 35 | 25 | 55 [ 180|210 | 55 |800| 5 | 35 | 150 | 130 | 25 | 55 |2080
MOpeiad OOKYMEHT NOANMCAH 650 | 135( 30 80 | 150 | 700 | 55 [1020
SNEKTPOHHOW NOANUCLIO
Ceptudpukati | 112000002A633E3D113AD425FB50002000002A6
Bnapeneu; lHebayxoea TaTeAHa AnekcaHopoBHa 600 | 3 3 170 75 10 5 400 10

Necreutened: ¢ 20.08.2021 no 20.08.2022
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KapTodens (568 10 | 23 [ 28 | 32 | 58 | 58 |900| 5 S 170 | 140 | 30 10 | 360 8
MOpKOBE  [200| 51 38 | 21 6 | 55| 63 |700| 5 2 200 | 80 | 55 3 1400 (| 20
DPYKTHI.

CIHBA 214 20 9 18 | 6 | 20 1 |500| 4 1 110 | 87 2 4 100 8
A0TI0KO 278 16 9 [ 26| 5 11 2 12200] 2 1 47 [ 110 | 8 4 150 6

Tabmuia 2 — CyTOUHOE IOCTYIUICHHE XHMHYUECKHX 3JIEMEHTOB B OpraHI3M
yenoBeka (6 me) [1O. H. Kykymkua. XuMmdeckne 3JIeMEeHTEL B OpraHI3Me deJIoBeKa,

1998]
OJIEMEHT B3pocimie Hertn OJIIEMEHT B3pocimie JleTn
K 2000-5500 530 Cr 0,05-0,2 0,04

Na 1100-3300 260 Co oxoJo 0.2 0,001
Ca 800-1200 420 (ButamuH B»)
Mg 300-400 60 Cl 3200 470
Zn 15 5 P04’ 800-1200 210
Fe 10-15 7 S04*- 10 -
Mn 2,0-5,0 1,3 | 0,15 0,07
Cu 1,5-3,0 | Se 0,05-0,07 —
Mo 0,075-0,250 0,06 F 1,5-4,0 0,6

Ceptudhukar;
Bnapeneu:

BinsiHue TeXHO/I0rH4ecKoii 00pado0TKH HA MHHEPAJIbLHBIX COCTAB MUIEBBIX
NpoIyKTOB

IIpn nepepaboTke IHNIIEBOrO CHIPbI, KaK MPaBIUIO, IIPOUCXOJUT CHIDKCHIE
coJlep)KaHISI MHHEpallbHBIX BemecTB (KpoMme Jo0arIeHUs IHIEBON coiam). B
PACTUTEJILHBIX IIPOAYKTAX OHM TEPAIOTCSA C OTXOoJlaMH. lak, coJepikaHue psna
Makpo- U OCOOEHHO MHKPORJIEMEHTOB IIPH IIOJYYEHUU KPYIEI U MYKH IIOCJIE
00pabOTKHN 3€pHA CHIDKAETCHd, TaK Kak B yJalsdeMBIX 000JI0UKaX M 3apOJbIIIax 3THX
KOMIIOHEHTOB HaXOJQUTCS OOJIbIIE, YEM B IIEJIOM 3E€PHE.

Hanpumep, B cpeqHEM, B 3€pHE MIIEHUIBI U PIKU 30JbHBIX 3JIEMEHTOB CO-
IepKUTC okono 1,7%, B Myke e B 3aBUCUMOCTHU OT copTa oT 0,5 (B BEICIIIEM COPTE)
no 1,5% (B oboitnoii). IIpu ounctke oBomeil m kapTodensa Tepgercsa oT 10 go 30%
MUIHEpaIbHBEIX BENMIECTB. Ecn X moAgBepraroT TEIUIOBOIN KyJINMHApHOII 0OpabdOTKe, TO
B 3aBICUMOCTHI OT T€XHOJOTrHN (BapKu, 00kapNBaHUU, TYIIECHUN ) TEPSAETCS €Ie OT S
1m0 30%o.

MsicHble, PBIOHBIE MNPOAYKTHI U IITHI[A B OCHOBHOM TEpPSIOT TaKHE MaKpo-
3JIEMEHTEHI, KakK KalbIuil 1 ¢pocop, IpH OTACIICHIN MIKOTH OT KOCTeIl.

IIpn TerwioBoll KyJHMHapHON 0O0OpaOoTke (Bapke, XKapeHHUHN, TYIIEHHHN) MSCO
TepsaeT oT 5 g0 50% MuHepaJbHEIX BemecTB. OJHAKO eciIn oOpaOOTKy HECTU B
[IPUCYTCTBUM KOCTEI, coepXkKalux MHOIO KaJlbI[Usd, TO BO3MOXHO VBEJINMUEHUE
COJZlepIKaHMI KallbIUs B KyJIMHAPHO 00paboTaHHBEIX MICHBIX IIpoaykTax Ha 20%.

B TexHoIormgeckoM IIpoOIleCCE€ 3a CUYET HEAOCTAaTOUHO KauyeCTBEHHOI'o 000-
DVIOBAHNA MOJKET IEDEXONUTHL B KOHEUHHIN IIPOJAYKT HEKOTOPOE KOJIMUECTRO

NOKYMEHT MNOAMNUCAH
SAEKTPOHHOM NOANNCHIO m xjeba OpHu TEeCTOIPUTOTOBJIEHHU B
12000002A633E3D113AD425FB50002000002A6 YBAHIEM COJEPKAHIE IKee3a MOKeT
)KEIIaTEIIbHEIN, IIOCKOJIbKY BMECTE C XKE-

llebGayxoea TateAHa AnekcaHapoBHa
AenqreutsRenis 2198202 1no 209§:50p2 ITYHbIE 3JIEMEHTHI, COJIepKalluecs B BUE
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npumeceil B MeTaie. IIpu XpaHeHHN KOHCEPBOB B JKECTIHBIX COOPHBIX (TO €CTh
CIIasHHEIX ) OaHKaX ¢ HEKAaUECTBECHHO BBIMOJHEHHBLIM IIPUIIOSM IUIN P HapPyIICHIH
3aI[UTHOI'O JIAKOBOT'O CJIOS B IIPOAYKT MOTYT IIEPEXOAUTH TaKHE BBICOKOTOKCHUYHEIE
SIIEMEHTEHI KaK CBHHEI[, KaJMHil, a TaKKe 0JIOBO.

CleayeT ydecTb, UTO psaJ METalJIOB, TaKHX KaK JKeJle30 U Melb, JaXe B
HeOOJILINX KOHIIEHTPAIISIX MOTYT BEI3BAaTh HEXKelIaTeIbHOE OKICIIEHIE IIPO yKTOB.
X kaTaInTHUECKUE OKHICIINTEIBHEIE CIIOCOOHOCTH OCOOEHHO SPKO MPOSBIIIFOTCS B
OTHOIIEHUN XHPOB M JXKHPOBEIX IIPOAYKTOB. Tak, Hampumep, IIpU KOHIEHTpaI[HU
kene3a Belmie 1,5 mr/kr u Meaun 0,4 Mr/Kr npu JiINTEIbLHOM XpaHEHUHU CIIMBOYHOTO
Maclla M MaprapMHOB 53TH METaJllIbl BHI3BIBAIOT IIPOrOpKaHUE IPoAYKTOB. Ilpu
XpaHEHUN HAIINTKOB B IIPUCYTCTBUM JKEJI€3a BBINIE 5 MI/JI MeAu | MI/JI mOpH
OIPEAEICHHBIX YCIOBUAX YaCTO MOXKET HAOJIFOJATLCS [IOMY THEHIIE HAIIUTKOB.

KoHTpo/ibHBIE BOIIPOCHI

1. IlpuBegure kaccupUKaIIO MUHEpalbHBIX 3JIEMEHTOB, JlaliTe OIpelelIeHIe
ATOM I'PYHIIEe XUMIUECKUX COEUHEHNII.

2. Kakyro (QU3MOIOTMYEeCKYH) POJIb BBINOJIHAIOT MHHEpabHBEIE BEIISCTBA B
OpraHu3Me yejgoBeKa?

3. Kaknue MukposneMeHTEl Bel 3HaeTe?

4. Kaknue MaxkposeMeHTHl Bul 3HaeTe?

5. JlaliTe XapaKTEpUCTUKY OTAEJILHLIX MUHEpallbHBIX BEIECTB. B Kakmx
POy KTaX OHU IIPUCYTCTBYIOT B MAKCUMAJILHOM KOJIMUECTBE?

Tema 10. 1InnmmeBbie KHCJI0ThI

[Iumerbple kuciaoTel. Hazuauenme. OOmas knaccudukamusa. llepedeHb
MHUIEBLIX KHICJIOT, MOIydaeMBIX MYTEM XUMHYECKOI0 M OHOTEXHOJIOTHYECKOIO
CUHTe3a Hn TpeboBaHUSA O€30IIacHOCTH, NOpedbiaBisieMble STuM 1IJ[. OCHOBHEIE
peryiaTopel pH-cpearl. CXOACTBO M pa3nuuusd B CpPaBHEHHUHN C IIUINEBLEIMU
kuciaoramMu. McrmonezoBanue B PO.

KoHTpo/1bHbIE BONIPOCHI

]. JlaiiTe oIpejesieHHe IIOHSATUSI «IUIIEBLIe A00aBKm». OmnpenenuTre nx
poOJIb B CO3JaHNH MNOpoAyKTOB nuTaHud. IIpuBegure kiaaccu(UKAI[IIO ITHIERBIX
n00aBOK € pas’sINYHBIMU TEXHOJOTMYEeCKHMH  (QyHKIMAMU. Pacckaxure o
parnoHaJgbHON cuctemMe HU@pPoBoil koAmUKAIINN IMNIIEBBIX J00aBOK € JIUTEPOIl
«E».

2. YTo mOHMMArOT [0 TUTMEHUYECKON perilaMeHTalliell MUINEBhIX
nobaBoK B IIpOoAyKTax nuTaHug? HazoBuUTe rmaBHEIE YCIIOBUS, BBEIIIOJIHEHHE KOTOPHBIX
obecneunBaeT 0€30MacHOCTh IPUMEHEHU MUIEBRIX J00aBOK.

3. IIpuBenure npuMephl MUIIEBLIX KICIIOT.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCLIO -
Ceptudchmkar: =~ 12000002A633E3D113AD425FBS0002000002A6 mecrea, y.JJyvdmliapwimuce BHCIHIHHH BHIA
Bnagenel, LWebayxoea TateaHa AnekcaHOpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OO0mias kmnaccuukanusg Kpacuresiell (HaTypalbHBEIE H CHHTETHUYECKIE).
JlocTouHcTBa U HegocTaTku. IlokazaTenm  TOKCHMYHOCTH U OO€CII€UEHUE
Oe30macHOCTU IIpuMeHeHnsa. OCHOBHBIE IpejacTaBuUTenn. KpaTkasg xapakTepUCTHKA,
(YHKIIOHAIbHBIE CBOIICTBA, BO3MOJXKHEIE I10004UHBEIE 3((EKTBI A1 3J0POBbI
YeJI0BEKA.

[{BeToKOppekTUpyIOmIe MaTepuanel. OmnpeneneHne. OCHOBHBIE CXOJCTBa I
OTIMYUS OT IHIIEBBIX Kpacureineil. Haznauenme. OOmas knmaccuduxamusa I
npeAcTaBUTenn. HeoOXoQuUMOCTh MPHUMEHEHHS B IHIIEBOM  IPOM3BOJCTBE.
TOKCHKOIOTNI HUTPATOB, HUTPUTOB, SpUTPaznuHa, Kak (PUKCAaTOPOB MUOITIOOMHA.

duxcaTopbl OKpacKM pPaCcTUTENBHBIX  MHUIIEBEIX MOPOAYKTOB  (MOHO-,
opTrodocdaTt HaTpud, cMech kapOoHaTa MarHud ¢ pocdaTomM HaTpud, aCKOpOMHOBAS
KIICIIOTa, JUOKCIH/ C€PEBl, COJII CEPHICTOM KICIOTHI).

OtOenuBarenn Mykn (OpoMaT Kajausg, TUHOCYIb(MUT HATPUL, I[UCTEHH).
TpeboBannsa k O€30IaCHOCTHI IMPU MPUMEHESHU.

KoHTpo/IbHBIE BOMPOCHI

1. Jlalite xinaccmUKAIIUIO IIHIIEBEIM KpacUTEIIM. 4YeM oObsICHSIeTCS
[IOBLIICHHOE BHIMAHIE IIOTPEOUTEJIE U TEXHOJIOTOB K OKpacke IIPOAYKTOB
nuranusa? Ha3zoBUTE OCHOBHEIE HaTypajlbHBIE KpacUTeNIn. YTO IpeACcTaBIIIIOT cOoOOIl
KapOTHHOMUABI, XJIOpoIIUILI, »HOKpacuTenn? Kakue aApyrue mOpeacTaBHTENIN
HaTypalIbHBEIX KpacUTeseil BaM U3BECTHEIL?

2. [IpuBeguTe IpuUMepbl CUHTETHUECKIX Kpacureneil. FMx ocobeHHOCTH 110
CPaBHECHUIO C HaTypallbHBEIMU KpacuTelnaMu. JlallTe€ OIpeJeNCHUE TOHSITHO
IIBETOpETYIUPYIONIe MaTeprankl. Haz0BUTE M3BECTHLIX BaM IIpeJcTaBUTENIEI ATOIl
IPYIIILI COEAUHEHMIL

Tema 12. BemecTtBa, M3MeHAWINHE CTPYKTYPY H (PU3HKO-XHMHYECKHE
CBONCTBA NMUIIEBLIX IMPOIYKTOB

BHT'}’CTHTE:HH 41 FEHEGﬁpHB{}EHTEHH

OmnpedeneHus U XapaKTEpHCTUKa (PYHKIIMOHAJIBLHEIX KJIIACCOB 3aryCTUTEJICH U
rejieoOpazoBareneil. OCHOBHBIE U JOMNOJIHUTENIBHEIE (II0 HAa3HAYEHUIO) CBOIICTBA U
(YHKITHH.

HatypanbHbI€ 3aTryCTUTENN, IOJYCUHTETUUECKNE I CUHTETUUECKUE. KEIaTHH,
[IEKTUHLI, arapoujbl, alblUHATHI, IIPOM3BOJHLIE I[EJUIKOJIO3BI U Kpaxmarla,
raJjaKTOMaHHaHBI, ITOINCaxXapuabl MOPCKIX PaCTEHUIL.

['eneoOpazoBarern OenkoBoM mpupoAbl. IIyTu m cmocoOBl 3¢ (EKTUBHOTO
IIPIMEHEHNS 3aryCTUTENEN 1 rejleoOpa3oBaTeNieil B MUIERBIX TEXHOJIOTSIX.

YIUIOTHUTENIU PacTUTENbHBIX TKaHell. OmpeneneHne. OCHOBHBIE CBOICTBA U
HazHaueHue. llepedyeHb VYIUIOTHUTENEH, mOpuMeHdeMbIXx B P®. IIpoOnemml

ﬁﬂ?ﬂﬂﬂﬂﬂﬂﬂ’!"ﬂ' TOTOARNTT TTRO TV KTTITT

AOKYMEHT NoarnMcAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukart: — 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llebayxoea TaTbAHa AnekcaHapoBHa LI1. HEHDGESPB‘BOB&TEHH-
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XapakTepucTuka (PyHKIMOHAJILHOIO Kiacca sMyJbratopoB. OcoOeHHOCTH
XUMIYECKON IIPUPOJIBI.

Krnaccudukanuga sMmyaeraTopoB. @opMUpoBaHNE TEXHOJOTMUECKNX (yHKITHIT
SMYJILIaTOPOB B 3aBIUCHMOCTHU OT KJIACCU(PUKAIIMOHHBIX IIPU3HAKOB.

IloBepxHOCTHO-akTUBHEIE BemecTBa (IIAB) — kak MHOTOKOMIIOHEHTHEIE
CMECH IMINPOKOTO HazHAUEHU.

OcHoBHele rpynnel IIAB (MOHO- U JUMNIHMHEPHAL] JKUPHBIX KHCJIOT,
dochomunuael U SPUPHl  KUPHBIX KUCJIOT) U (QYHKIUH (COIMFOOMIM3AIIN,
KOMIIJIEKCOOOpa30oBaHUE € KpaxXMalloM, B3anMOJIECHICTBHE ¢ OelkaMu, HN3MEHEHUE
BSI3KOCTH U T.J.).

JlemUTHHBI, NPOM3BOJHBIE AIWITIHIEPUHOB, IPON3BOJHLIE JAUKAPOOHOBBIX
KIICIIOT, 3(pHPEl MOHO- U AUCAaXapHJI0B, COpOUTa U KCIJINTA.

OMmyIbrupyromue conu. llonydyenune u nmpumeneHne. CoBpeMEHHBIE TOBapHLIE
(OpPMEL.

IIenooOpa3zoraTtenu. OCHOBHEIE TUIILI [IEHOOOpazoBaTeNIel U UX (PYHKITHIL.

CTaOWIN3aTOpPHl U CTAOMIN3AIUOHHBIE CUCTEMEI

OmnpeneneHnsa. XapaKTE€pUCTUKa (PYyHKIIMOHAIBHBIX KJiIaccOB. (OCHOBHEIE
CRBOIICTBA I TexHojmormdecknue ¢GyHKuU. OOIacTH OpUMEHEHUS B IIHUIEBOM
IIPON3BO/JICTRBE. TOBapHEIE (DOPMBEI.

BemiecTBa, NpeIrsITCTBYIOMINE CIIEKNBAHIIO I KOMKOBaHHIEO

OnpeneneHnue. YCIOBUS IPEJOTBPAIllEHNS CIIEKHNBAHNSA M KOMKOBaHILI
[IUIIEBEIX IMPOAYKTOB. BeliecTBa, yMEHBIIAIONIE JIUIKOCTE, RBEICYIINBAFOIINE
nobaBKH, IPUCHIIIKH, pa3Je/Irolile BelecTBa. IpeOGoBaHmSI O€30IIaCHOCTH,
IpeabIBIIsIEMbIE TOMY KIIACCy IINIIEBLIX JJ0OAaROK.

IIepeueHs q00OaBOK B IIPMIJIOKEHHU K aCCOPTUMEHTY IMHUINEBLIX IIPOIYKTOB.

[IommenaunBaronie BelecTBa

[{enmu BBeAeHUS STUX [JO0OABOK B IIHIINEBLIE CHCTEMBI. OCHOBHEIE TI'PYIIIIBI
IO EIaYNBAOIINX BENIECTB I NPEACTaBUTENN, Pa3pelI€HHBIC K IPUMEHEHNIO B PD.

KoHTpo/1bHBIE BONIPOCHI

1. [IepeuncnuTe OCHOBHBIE I'PYIIIIBI 3aTyCTUTENEHN U rerieoOpa3oBaTeNIel.

2. [IpuBequTE HECKOJILKO MPUMEPOB IMUIIEBLIX SMYJILIaTOPOB, OIUIINTE
X CMEXKHBIE (DYHKI[HIL.

3. Kakue IpymIbl COEAMHEHHUN OIPEACIISIIOT BKYC N apoMaT IIHIEBHIX

nmpoJaykToB? KakoBa HX poJib B TEXHOJIOTHMM MPOAYKTOB mmTaHusg? Polb
apoMaToO0OpPazyKOIINUX BEIMIECTB B OI€HKE ITUIIEBOIT IIEHHOCTH POy KTOB IIUTAHIL.
Tema 13. BeutecTrBa, BiiHAKIIHE HA BKYC M ApOMAT INHUIIEBLIX MPOAYKTOB

BK}’CGEBI& BCIICCTBA I YCHUIIITCIII (G}KHEHTEHH) BKYyCa. OCHOBHEIE CXOJJACTBa I

AOKYMEHT TNOANUCAH eHeHA. ToKCHKOIOorusd U mpo@uiIakTUKa
SNEKTPOHHOW MOAMNUCHIO

Ceptudurar: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWeb3yxoea TatbaHa AnekcaHapoBHa s COJIN II0 TMPOUCXOKICHUIO, crrocooam
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OOmue cBeJeHus O IOACIACTUTENIX. HaTypaJbHbEle H CHHTETHYECKUE
IOJICJIaCTUTENN. TOKCHKOJIOTHS CHHTETHYESCKUX (MHTEHCHBHBIX) IIOJCIIACTHTENIEII.
IlepeueHb CHUHTETUYECKUX IIOJCIIACTUTENIEH, 3allpelleHHLIX K IIPUMEHEHNIO B PO.
OCHOBHEBIE IIOJICJIACTUTENN IIUPOKOTO IIPUMEHEH.

Caxapo3aMEHUTEIN. XapaKTepUCTUKa 1 OCHOBHBIE CBOICTBa. (CMecu
mojiciactTureneil.  BapmaHTel  coueraHnsa. — HeoOXoammocTe W 3HAUYNMOCTB
pacIINpPEHNA aCCOPTIMEHTAa CMECEN MIOJICIIaCTUTETIEN.

Apomatuzatoprl. OmnpenenceHue. Krmaccudukanud 0 OPOUCXOKICHUIO.
OrpaHUYEHI B IPUMEHEHNN CUHTETUUECK X apOMaTU3aTOPOB.

TpeGoBanns, NOpeaAbIBISIEMEBIE ASKCTpakTaM H S(HUPHBEIM MacjlaM C IE€JIBEO
obecrieueHnsT O€30MacHOCTU MNUINeBON mnpoAyknuu. OCHOBHEIE 3(HUpHBEIE Macla,
npuMeHsaeMuie B PO.

KoHTpoJ/IbHBIE BOIIPOCHI

1. Kakne numieBble JOOaBKH OTHOCATCA K YCIWIHNTEIAM H MogudHKaTopam
BKyca’

2. Kakme BemecTBa HCIIONB3VIOTCS B IHIIEBON MNPOMBINIJIEHHOCTH [JI
perynupoBaHus pH numeBwsx cucrem?

3. Jlaiite omnpeneleHHE  IIOHATHS  «IIOJCJIAIHBAIOIINE  BEIlecTBay
(moacnacturenu ). Ha kakne rpyHOIbl BEMIECTB HX MOJYKHO pa3feinTh? B ueM mpuunHa
[MUIPOKOTO IIPUMEHEHNUS HHTEHCUBHBIX IIOJICJIACTUTEIEN B MUINEBOIl TEXHOJOTUN?
Kakue npeacTaBUTENN NTHTEHCUBHLIX II0/ICIIACTUTENIEN BaM M3BECTHLI? HazoBuTe nx.

Tema 14. IImuepnle JodaBKH, 3aMeIIAKOINHE MHKPOOHOJIOTHYECKYH) H
OKHCJIUTEJIbHYI0 MOPYY IMUIIEBOT0 ChIPbS H TOTOBLIX IPOJAYKTOB

AHTHCENTHKH! U KOIITUJIbHBIE IIpCliapaThl

Ilonarue ompeaeNneHns aHTUCENTUKOB. HazHaueHmne m OCHOBHBIE CBOIICTRA.
Knaccudukamuga anTucenTukoB. [loOounble (HEkenaTenbHBIE) 3((EKTHl HpU X
IIPUMEHEHII. Heopraunmueckue n  opranmueckme  IIJI: 0COOEHHOCTH
aHTHCENTUYeCcKOoTo JeiicTBud. OCHOBHBIE IIPEACTABUTEINN, paspenieHHbIe B PD.

Ob6mue cBeIeHHS O KOIUEeHHHU: ollpejlelleHre U Ha3HaueHHe. KoNTUIbHBIE
IpernapaTbl. OCHOBHEIE TeXHoJIormdeckue cpoiicTBa. IIpobrnema Oe30macHOCTH IIpU
IICTIOJIL30BAHNIN U IIYTH €€ pemeHnud. ACCOPTUMEHT KOIMUECHBLIX ITUIEBEIX IPOTYKTOR
I KpuUTepuu Oe30I1aCHOCTI.

AHTHONOTUKU

OmnpegeseHne U OTJINYNE OT aHTUCENTUKOB. PyHKIIMOHAILHOE HazHaucHUE.
Obecneuenne Oe30MacHOCTH IIpu HcHoIb30BaHHM. OOmas knaccudukamus u
OCHOBHEIE IIPeJCTaBUTEIIN aHTHOMOTUKOR, IITUPOKO IMIPUMEHSIEMEIX B MUPE.

AHTHOKHUCINTEIN 1 UX CHHEPTHCTEI
AOKYMEHT IOAITUCAH [e, Ha3zHaueHNe, CBOIICTBA, XIMHU3M
SNEKTPOHHOM MNOAMUCHIO
Cepridikar | 12000002A633E3D113ADA25F BS0002000002A6 ’KIIPOB JKIBOTHOT'O I PacTUTEIHLHOTO
Bnageneu: lLleG3ayxoea TateAHa AnekcaHapoBHa
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Krnaccudukanmsa aHTHOKHCINUTENEH IO MNPOHCXOXKACHHIO. JIOCTOMHCTBA U
HEIOCTAaTKI €CTECTBEHHEIX U cumHTeTudeckux I1J[. ObecnieueHne 0e30I1aCHOCTU IIpU
nmpuMeHeHN. OCHOBHEIE IIPEACTAaBUTENN, UMEIOIIE MIPOKOE paclpoCcTpaHEHIE.

Cunepructel u cuHepruzM. OOmasg kimaccuukanusga M B3aUMOCBSI3bL €
KOMIIJIEKCOOOpa30BaHHUEM.

KoHTpoJ/IbHBIE BOIIPOCHI

1. JlaiiTe ompeieIeHNe MMOHATUSA «KOHCEPBAHTEIY. VX polb B COXpaHEHUN
[IUIIEBOTO CHIPbSI U TOTOBHIX IPOAYKTOB. IlIpuBeaure ImnpuMepsl OCHOBHBIX
KOHCepBaHTOB. OxapakTepusyiite nux. C 4yeM cBs3aHa HEOOXOAUMOCTL IPHUMEHEHI
KOHCEPBAHTOR?

Tema 15. Buoorndeck aKTHBHBIE JJ00aBKH

HeoOxoanmocts npumeHenns bAJ[. 3Hauenne BAJ] B kOppeKIINU IIUTAaHUSI I
3J0POBBLS. XapaKTEPUCTHKAa OCHOBHBIX KOMIIOHeHTOB BAJ]. O0miasa knaccuduxaiims,
BAJ] 1o HazHaYeHHIO, 3(PPEeKTUBHOCTH, O€30MIaCcHOCTIL.

HyTpumertTukn 1 nx (QyHKIIMOHAIbLHAS POJIb B HNPO(IIAKTHUKE XPOHHYUECKIIX
3a00JI€BaHUIL.

[IapadapMalleBTUKN: XapaKTEpUCTHKA, OCHOBHEIE CBOIICTBA, (byHKIIIOHAILHAI
pPOJIbL B MEXaHU3ME PEryJIATOPHLIX CUCTEM UEJIOBEKA.

[IpoOnoruku, npedunotukn. O0mue creaeHI U NOHATHA. OCHOBHBEIE (DYHKITHII
I Ha3HaUeHNE. YUacTHUE B IIO/JIEpKaHIN rOMEOCTa3a YeJIOBEUECKOTO OpraHn3Ma.

ACCOPTHMEHT IINIIEBLIX NPOAYKTOB, oOoramaeMex BAJT.

KoHTpoJ/IbHBIE BOIIPOCHI

|. Jlalite ompeaereHne IOHATHS «OHOJIOTHYECKN AaKTHUBHBIE JOOaBKIIY.
[IpuBegure mx kinaccudukanuio. MX polk B CO3J4aHUH COBPEMEHHBLIX IIPOIYKTOB
[TUTaHU.

2. KakoBa poJib O1oIorndeckn aKTUBHLIX JJOOABOK B IUTAHNH YelIOBeKa?

3. Kakag HOpMaTHBHO 3aKOHOJaTelbHasA Oaza perjlaMeHTHPYET pa3paboTKy,
IpuMeHeHne u 0e3o0nacHOCTL BAJ[?

4. KaxoBa (pyHKIIMOHAILHAS POJIbL HYTPUILIEBTUKOR?

5. B uem duznoormyeckoe 3HauyeHUE napadapMaleBTUKOB JJII YeJIoBeka?

6.1Io xakmM  OpHU3HaKaM  MOXKHO  KJIacCU(HUIIUPOBaTH  HYTPH- U
napadgapMaleBTHKN !

7. Kakne MCTOYHMKHN OMOJIOTHYECKOro ChIpbsa 1T BAJ] MOIyT mpencTaBIIITh
OIIaCHOCTB /17151 UETIOBEKA?

8. UTo 03HAYarOT TEPMUHBI «IIPOOHMOTUKI» 1 «CHHOMOTUKI?

9. B uem orimdune cUMOMOTUKOB OT CHHOMOTHKOB?

10. KakxoBa ¢y HKIMOHAJIEHAS POJIb IPEONMOTUKOR?

Tema 16. be3onacHoCTh NMUILEBLIX NMPOAYKTOB

OJOKYMEHT NoanmvucAH

ANEKTPOHHOW NOANMUCHIO |
CepTuchukar: - 12000002A633E3D113AD425F B50002000002A6 BAJl (cOamaHCUPOBAHHOCTL PEIENTYPHI,

Bnapeneu: lebayxoea TaTeAHa AnekcaHopoBHa ﬁpBH 1 yHELKGEKH TeXHOIOTIUeCcKoe
Nencreutened: ¢ 20.08.2021 no 20.08.2022



o0opygoBaHme, KBann(pUKaIlId EpCcOoHala, yYCIOBII XpaHEHN I, TPaHCIIOPTHPOBaHILS,
peanmzarus). Ceprudukarusa A

l'ocypapCTBEHHBINT KOHTPOJIb M HAJA30p 3a MPOM3BOJCTBOM M peanmi3aiueil
BAJ[: HOpsSI0K OCYIIECTBICHUS, CIyKOBLI, OCHOBHBLIE 3aKOHOJATENIbHBIE AaKThl U
HOPMAaTUBHO-TEXHNYECKUE JOKYMEHTHI.

HACCP xak cucrema yIpapjieHHd Oe30macHOCTbIO BAJl: OCHOBHEIE IIEJIH,
3agaunl. lIpuHIUIBEL ucIioyb3oBaHUA cucTeMHl. lIpumeneHue cucremel HACCP 3a
pyoexxom u B PD.

KoHTpoJ/IbHBIE BOIIPOCHI
1. Kaknmvu oCHOBHEIMH JIOKYMEHTAMI PEITIAMEHTUPYETCS IIPUMEHEHHE INIIERbIX JOOABOK B
Poccrm?

KaxoBBI OCHOBHEIE KpUTEpUH OS30IIACHOCTH IMIIERBIX JT0OABOK?

3 Kakmx 3TaloB CKIIAABIBAETCS TMTHEHNYECKOE PErTIAMEHTIPOBAHIE ITHITEBLIX JJ00ABOK B

IIPOJIYKTaxX 1 parfioHe [ITa s ?

YTO MOHMMAFOT I104 FEHETMUECKON TOKCIUHOCTREO BEIECTRA?

[ Io xaxuM Kacc(PUKAIIOHHBIM IIPpI3HAKaM pa3AesBIEOTCA IITERLIE JJ0OaBKI?

Kakmm 00pazoM IIposIRIIIeTCs 3K0I0TIUeCKUi 3 (h(eKT I ?

3 xaK1x 3TaIioB COCTOUT CHUCTEMA aHalI3a OIIaCHOCTEN 110 KPUTMYECKUM KOHTPOJILHBIM

toukam (HACCP)?

8. Kakne OCHOBHBIE 3aKOHBEI pETYIHPYIOT IpoOneMy  O€30IIaCHOCTH  IMIIEBOM
IIPOMBINIIIEHHOCTU B Poccrmn?

9. Kakue pazmrgaroT BUARI TEHETHHUECKOI0 MOHUTOPUHTA?

N

N o v A

quﬁHﬂ-METﬂﬂH‘IECEDE H HHCl)ﬂpMﬂl_[HDHHDE odecrieueHHe JUCLHHITJIHHBI

OcHoBHas1 JIMTepaTypa

1. Tepemyk, JI.B. IIumerasa xumnsg: yaedHoe nocodue: [16+] / JL.B. Tepemyxk, K.B.
CrapoBoliTORa, KeMepoBCKHI TOCYJapCTBEHHLINI YHUBEpCHUTET. — KeMepoRo:
KemepoBckull rocygapCcTBeHHRIT YyHUBepcuTer, 2020, — 126 c.

2. Xumug numu: yaedHoe nocoodme: [16+]| / E.B. Hukutuna, C.H. Kuamora, C.B.
KuraeBckasa, O.A. PemerHuk, Ka3aHCKHI TI'OCYJapCTBEHHBLIN TEXHOJIOTMUECKUIT
yHuBepcureT. — Kazanb: KazaHCkUll HayUHO-UCCIIEAOBATEIILCKIIT TEXHOJIOTMUECKUIT

yauBepcureT (KHUTY), 2011. — 146 c.
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HonotHUTEIbHAA JIUTEpATYpa

1. Kpaxmanera, T. IIlmmeBas xummsa: yueOHoe mnocodbue / T. Kpaxmamnerma, O.
ManeeBa, OpeHOyprckmii rocyJapCTBEHHBIN  yHHUBepcurer. —  OpeHOypr:
OpeHOyprcKuil rocyJapcTBEeHHBIN yHuBepcureT, 2012, — 154 ¢.

2. Kamenckas, E.H. Xumndeckune HeraTUBHBIE PaKTOPEI B CUCTEME «UEJIOBEK — cpea
oburanna»: yuebHoe mocodbme / E.H. Kamenckas, M.C. Cpupenora, IOxHBIN
deaepanbHEIl YHUBEpCUTET, I HKEHEepHO -TEXHOJIOTHUecKas akajgeMisi. — PocToB-Ha-
Jlony; Taranpor: IOxHBIN denepanbHelll yHUBepcuteT, 2016. — 74 c.

3. Kopueena, T.A. OCHOBHI pallIOHAJILHOIO NUTaHUI: yueOHoe nocodue: [16+]/ T.A.
Kopueera, E.3. Ceposa, HoBocubupckuili rocyJapCTBEHHLINI TEeXHHYECKUII
yHHBepcUTeT. — HoBocuOupck: HoBocuOupckuili rocygapCTBEHHBIN TEXHHYECKHI
yHusepcurert, 2017. — 72 c.

4. Bacrokora, A.T. Opranuzamus Ipou3BOACTBA U OOCITyKHBaHII Ha OPeqIPUATIIX
obmecteenHoro mmranmsa / A.T. Bacrokopa, T.P. Jlrobenkas, mon pen. A.T.
Bacrokoroil. — MockBa: M3garenscko-Toproras kopropaiusa «Jlamkos u K°», 2018.
— 416 c.: un. — ISBN 978-5-394-02181-7.

5. HMamepurenbHele METOABLI KOHTPOJISI IIOKazaTelleil KadecTBa U Oe30I1aCHOCTHU
npoayktoB rmuranug /B.B. I[Ilepuenko, A.A. BeirostoB, JL.II.Hunora, E.H. Kapacena
— CIIO.: «Tponmxkuii moct», 2009. U.1. IIpoayKTHI paCTUTEILHOIO IMPONCXOKICHIII —
198 ¢c. U.2. IIpoaykThl *kHBOTHOrO mHpoucxoxaenus — 304 c¢. ISBN: 978-5-604406-
02-8.

6. CwmupHora, KW.P. KoHTpossr kadecTBa CHIpbSd U TOTOBOIl MNPOAYKIIUIU Ha
NPEeANPUATIIX HHAYCTPHU IUTaHnd: yuedHoe mnocodue / M.P. Cmupnora, T.JL
Iyauuk, C.B. Curuenko. — M.: Jloroc, 2014. - 152 c.: Ta®mn., cxem, ui. - bubanuorp. B

kH. - [SBN 978-5-98704-779-8
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