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BBenenue

[lenp MUCHMIUIMHBI «XHMHUS THUIIW» - TPUOOPETEHHUE TEOPETUUCCKUX 3HAHUH,
MPAKTUYECKUX YMEHUHW M HaABBIKOB B 00JacTH OIpeJeiIcHUsS KadeCTBCHHBIX U
KOJIMYECTBEHHBIX TOKA3aTeJIc OCHOBHBIX IHUINEBBIX BEIIESCTB IHUIIH, MHUIIEBBIX J0OABOK,
OMOJIOTHYECKH aKTUBHBIX JTI0OABOK.

[Ipy u3yyeHun TUCHUILUIMHBI HEOOXOIMMO OCBOUTH cileAyromue TeMbl: [Iutanue u
nuiieBapeHue. Teopun W KoHrenuuu nutaHus. COCTaBHbIE KOMIIOHEHTHI MHIIM: BOJA,
CBOOO/IHAs W CBsI3aHHAs BJIara, akTUBHOCTb BOJIbI; O€NKM, (YHKIIMM U CBOMCTBA OCJIKOB;
yIJIeBOMbl, (DYHKIIMM W CBOMCTBA YIJIEBOJOB; JIMIUABL, (PYHKIIUM U CBOMCTBA JIUIHJIOB;
BUTAaMUHbBI, MHUHEpAJIbHBIC BEIIECTBA, MHUIIEBbIC KUCIOThHI, TMHUILIEBbIE JO0OABKH,
OMOJIOTMYECKH aKTHUBHbIE J100aBKU. be3omacHOCTh MUIIEBbIX MpoaykToB. [IpupogHbie
TOKCUKAHTBI. 3arps3HUTEIH.

B pesynerate ocBoenuss kommnereHumit IIK-4, IIK-5 cryneHT no/bkeH 3HaTh
KpaTKHWE CBEICHHUS O IMpOIecce MUINECBApPEHUS, METa00JIM3M OCHOBHBIX ITHUTATEIbHBIX
BEIIIECTB, COCTaB, CTPOCHHE, (PYHKIIMM M CBOMCTBA OCHOBHBIX IMHIICBHIX BEIIECTB, HUX
MpeBpalieHus NpU  TNPOU3BOJCTBE  MHUIIEBBIX  MPOAYKTOB;  XApaKTEPUCTUKY
KCEHOOMOTHKOB, TEHETHYECKH MOAUPUIMPOBAHHBIC TPOIYKTHl IHTAaHHUS, OCHOBHBIC
MOHATHS HAayKH O IUTAaHUH, TEOPHI0 COATAHCHPOBAHHOTO M aJeKBATHOT'O ITUTaHMSI,
MIPUHITUITBI PAIlMOHAIBHOTO MUTAHUSI; YMETh OINPEENISITh OCHOBHBIE OPraHOJIEITUUYECKUE,
(hU3UKO-XUMHUUYECKHE, MUKPOOMOJIOTHYECKHE MTOKA3aTeNId KaueCcTBa MUILEBBIX MPOTYKTOB,
KOJIMYECTBEHHO OMpPENEATh COJEPKAHUE OCHOBHBIX IIHIIEBBIX BEIIECTB B COCTaBE
MPOAYKTOB THUTAHUs, MPUMEHSATH 3HAHUS 10 OMNPEACIICHUIO HAIPABJICHUS PAa3BUTHS
TEXHOJIOTUM THUIIEBBIX TPOU3BOJICTB, BJIAJICTh HaBBIKAMM OMPEICICHUS TOKa3aTeen
KadyecTBa MUILEBBIX MPOAYKTOB U (ambcu(uKaIlMyd MPOJAYKTOB MUTAaHUs, METOIUKAMU
OTpe/eNICHHs] TIoKa3aTelel KauecTBa M 0€30MaCHOCTU IMUINEBBIX BEIIECTB U MPOIYKTOB
MU TaHMS.

JucrunHa « X¥UMUS THIIA» BXOJUT B 005S3aTEbHYIO YacTh TUCHIUTLIAH MOJTYJIS
MOATOTOBKM OakanmaBpa 1o HampaBieHuto 19.03.04 TexHonoruss TPOAYKIIMU U
opraHu3aiys OOIIECTBEHHOTO0 IHMTaHMWs, HampaBieHHOCTH (mpoduns) TexHonorus u
OpraHu3alys pecTopaHHOro jeiia. Ee ocBoeHne mpoucxoauT B 4 cemecTpe.



HaumenoBanue nabopatopHbIX paboT 115t OuHOU (HOpMBI 00yUeHUS

Ne HanmeHnoBanue TeM JUCIHUIUIMHBI, UX KPATKOE COJECPKAHUE O6beM
n/m 4acoB
4 cemecTp
1 Jlaboparopnass pabora Nel. HccnemoBaHue CBOWCTB TIPOCTBIX 2
OeNKoB
2 JlabGopaTtopnast pa6ota Ne2. BrineneHnue, O4MCTKA U UCCIIEIOBAHUE 2
XHUMHYECKOTO COCTaBa Oelika
3 Jlaboparopuas pabota Ne3. O6mue cBoiicTBa epMeHTOB 2
4 JlaGopatopnass pabGora Ne4. Jlunuawl. ompexneneHue QGU3HKO- 2
XAMHYECKHX MOKa3aTesen
5) JlabopaTtopHnast pabota No5. KosinuecTBeHHbIN aHATIN3 BUTAMUHOB 2
6 JlabopaTopHnast pabota No6. KauecTBeHHbIN aHAIM3 BUTAMUHOB 2
7 JlabopaTtopHnast pabora No7. YrieBoabl 2
8 JlabopaTopHnas pabora No8 XapakTepucTrKa MUIIEBOTO CHIPhS 2
Hroro 3a 4 cemecTp 16
HTtoro 16
HanmenoBanue n1abopaTopHbIX paboT 115 3204HON (OpMBI 00yUEHUS
Ne HanMeHoBaHME TeM AUCHUIUIMHBI, KX KPATKOE COJIEPIKAHHE OObeMm
/11 4acoB
4 cemecTp
1 Jlaboparopnas pabora Nel. HccremoBaHue CBOMCTB MPOCTBIX 2
OeIIKOB
2 JlaGopatopHas pabota Ne7. YrieBojabl 2
3 JlabopaTtopHnast pabota Ne§8 XapakTteprcTrKa MUIIEBOTO CHIPhS 2
Hroro 3a 4 cemecTp 6
HTtoro 6




JIABOPATOPHAS PABOTA Nel
Tema: "UCCJIIEJJOBAHUE CBOMCTB ITPOCTHIX BEJIKOB"

1. TeopeTnueckas yacTh (KOJJIOKBUYM).

1.1. YrieBoasl, onpenenaeHue U KiacCu(pUKaIus.

1.2. O6mue cBoiicTBa MOHO3, PU3NYECKHE U XUMUUECKHE CBOMCTBA.

1.3. Yro Takoe wn303seKTpuyeckas Touka OenkoB? I[loueMy oHa pasnuuHa Juist
pa3INyYHbIX OEIKOB?

1.4. Yro takoe nenarypauus? Yem MoKeT ObITh BbI3BaHA JIeHATYypalus OeIKoB?

1.5. Ot gero 3aBucHUT 3apsiy 6eka B BOJIHOM pacTBope?

2. IIpakTrueckas 4yacTh.

2.1. I3yueHune cBONWCTB MPOCTHIX OEIKOB.

2.2. Peakuuu ocaxaeHusi OEJIKOB.

2.3. PacTBOpUMOCTH OEIKOB.

1. TEOPETUYECKAA YACTb

benku (mpoTeuHbl) - BBICOKOMOJEKYJISIPHBIE COCIUHEHHUS, TMOCTPOCHHBIE U3
OCTAaTKOB a-aMHUHOKHUCJIOT, KOBAJIEHTHO CBSI3aHHBIX MENTUAHOW CBI3bI0. B Mosekymax
OCJIKOB BCTPEUYAIOTCSI OCTAaTKM B OCHOBHOM 20 aMUHOKHCIOT. AMHUHOKHUCIOTHAs
MOCJIEIOBATEILHOCTh SIBJISIETCA CHENU(UUYECKON XapaKTePUCTUKOM JaHHOTO Oeka.
PaznuuaroT mpocteie U cioxkHble Oenku. IIpocTeie OeNKku NarT MpU TUAPOIU3E TOIBKO
AMUHOKHUCIIOTHI, B COCTaB CIJIOKHBIX BXOJAT JTOTIOJHUTEIBHBIC aTOMHBIC TPyMIbl. benku
UMEIOT TPEXMEPHYIO CTPYKTYPY, KOTOpas CTaOUIU3UPYETCS BOAOPOJTHBIMUA, HOHHBIMH U
HETOJSIPHBIMU  CBSI3SIMH. benmku comepikaT OOJBINOE YHCIO HWOHU3HUPYIOMIMX TPYMI U
ABJISIFOTCS TOJIUAJIEKTPOIUTaMU. J{J1s KaXI0ro Kiacca OEJIKOB XapaKTepHO Ype3BblYaiiHOE
pasHooOpazwe (QyHKIUNA. benku BBIMOMHSAIOT TakWe BaKHbIE (YHKIHH, Kak
KaTAIMTUYECKYIO,  CTPYKTYPHYIO,  TPAHCIOPTHYIO, 3aIlUTHYI0,  PETYIATOPHYIO,
COKPaTHUTENIbHYIO U JIPYTHE.

Peakiuu ocaxxaeHus: O€IKOB BeCbMa pa3HOOOpa3HbI, OJTHAKO UX MOKHO Pa3JIeIUTh
Ha JIBE TPYTIIIBL:

a) TMPaKTHYECKHM HEOOpaTHUMbIC PEAKIMU OCAXKICHHS, MPU KOTOPHIX OeIKu
MpPETEPIIeBAIOT TJIYyOOKHME M3MEHEHHS M HE MOTYT ObITh BHOBb pPacTBOPEHBI B
MEepBOHAYAILHOM pPACTBOPHUTENE: B 9TOM Cllydae MMEET MECTO JeHarypaius Oenka: K
HEOOpAaTUMBIM PEAKITUSAM OTHOCSITCS OCaXKIACHHUE O€lika COJMIMHU TSDKEIBIX METalIoB,
AIKaJIOUIHBIMU PEaKTUBAMU, MUHEPAIbHBIMU, OPTAaHUYCCKUMHU KHCIIOTAaMHU M OCaXICHHUEC
IIPY HAarpEBaHUU;

0) oOpaTuMble pEakIMU OCAXKACHUS, MPU KOTOPBIX OCaXJgacMble OCIKUA He
MOJABEPraloTCsl TIAyOOKMM WM3MEHCHHSIM | TI03TOMY MOTYT OBITh PAacTBOPEHBI B
MEPBOHAYAJILHOM pAcCTBOPHUTENIE - MOJEKYJIbl OejgKka MpU 3TOM COXPAHAIOT CBOM
MepBOHAYaJIbHbBIC, BKJIIOYasl OMOJIOTHYECKHE, CBOMCTBA U HE TIOABEPTatOTCS JICHATYPallUH.

K oOpaTumbiM peakiusiM OCaXJACHHS CIIEIyeT OTHECTH PEaKIUU OCAXKICHUS
OCJIKOB OpPraHMYECKUMHU PACTBOPUTEISAMHU (COUPTOM WM aleTOHOM) U PEAKIUU
BBICATIMBAaHUs OENTKOB (OCaXICHHWE TIOJl BIUSHHEM KOHIIEHTPUPOBAHHBIX DPACTBOPOB
HEUTPAIBHBIX COJIEH IMIETOYHBIX U MET0YHO3EMEIbHBIX METAJIIOB).



[Tourtn Bce O€NKHM JEHATYPUPYIOT IPM HarpeBaHud 10 TemmepaTypsl ot 50 °C
110 55 °C u Bblme. MexaHU3M TEILIOBOI IeHATYPalUK CBA3aH C MEPECTPOMKON CTPYKTYphI
OEJIKOBOW MOJIEKYJIbl, B pE3yJibTaTe KOTOPOM OEJOK TepsieT CBOU HATHBHBIE CBOMCTBA U
pacTBOpUMOCTb. [IpucCyTCTBHME cOJI€il W KOHIIEHTpalus BOJOPOJHBIX HOHOB HIPAIOT
BAXXHYIO POJIb B BBINAJICHUA B OCAJOK JCHATYpPUPOBAHHOTO TPH HArpeBaHUM Oelka.
Haunboiiee momHoe ocak/ieHWE MPOUCXOIUT B M303JIEKTPUUECKOM TOUKe, T.€. PHU TaKon
BenuurHe pH, Koraa KoJulouIHbIe YacTUIbl OelTKa HAUMEHEE YCTONYNBHI.

Ocaxenure Oeka KOHIICHTPUPOBAHHBIMU MMHEPAJIbHBIMH KHCIOTaMU (KpoMe
optoocopHOl KHUCIIOTHI) OOBACHACTCS KakK SBJICHUSIMHU JIeTHUIpaTallud OCIKOBBIX
YacTUIL] U HEUTpalu3alMKh WX 3apAlloB, TaK U PSIOM JIPYTrUX NPUYUH (IJeHaTypauue,
o0pa3oBaHUEM COJIEH).

B wu30bITKE CEpHOM WM COJIIHOM KHCIOT, a TaKXKe NpH HX IJIUTEIbHOM
BO3JICCTBHM, BBINABIIMK OCAJOK JIEHATypUpPOBAaHHOTO Oejka pacTBOpseTcs, MO-
BUJUMOMY, 32 CUET Mepe3apsAKu Oelka W 4aCTUYHOrO Tuiposn3a. B u30bITKe a30THOM
KHCJIOTBI 3TOTO PACTBOPEHUSI HE MPOUCXOIUT (BO3MOKHO, COMYTCTBYIOIIMI HUTPAT-HOH
MeIIaeT nepe3apsike OeJIKOBON MOJIEKYJIbI).

MexaHnu3Mm ocaxkaeHHus O€JKOB OpPraHWYECKUMH KHCIOTaMH OOBSCHSETCS
aeruaparanueil 0eJIKoBOW MOJIEKYJIBI M CHATUEM 3apsija.

[Tpu nelicTBUM cosiell TSKENBIX METAUIOB Ha pacTBOpPbl Oe€lKa MPOUCXOTUT
AeHatypauus  OenkoBoM  Mozekynbl. OcaxJeHue  JeruapaTUpoBaHHOrO  Oelka
0OyCIIOBJIIEHO a/cOpOIUell TSXKEIOro MeTajlja Ha MOBEPXHOCTU OENKOBOM MOJEKYJbl U
00pa30BaHUEM HEPACTBOPUMBIX KOMIUIEKCOB. WM30BITOK HEKOTOPBIX COJIeH BEAET K
pacTBOpEHUIO (TIENTU3AIMN) OCaKa OEIKOB.

MHorue 0enkKu XOpouio pacTBOPSIIOTCA B BOJAE, YTO OOYCIIOBJIEHO HAJIMYUEM Ha
MOBEPXHOCTU OEJIKOBOW MOJIEKYJIbI CBOOOAHBIX THUIPOKCWIBHBIX TIpynn. Paziauunbie
O€JIKM pacTBOPSAIOTCS MO-pa3HOMY. PacTBOpUMOCTH Oejika B BOJE 3aBUCUT OT Xapakrepa
Oenka, peakuuu Cpenpl, TPUCYTCTBUSI KaTanuzartopa. B kuciaoil cpeae mydiie
pacTBopsitoTCs Oenku, oOJajarole KUCIbIMU CBOMcTBaMU  (aibOyMUH, TI00YIIHH,
MPOJaMHH), IIEJOYHbIe OENKH (IPOTaMUHBL, THCTOHBI) JIy4YIlle PACTBOPSIOTCS B IIEIIOUHOM
cpeze.

OOBEKTHI HCCIIEIOBAHUS: OCJIOK CHIPOTO KYPHUHOTO SIUIIA.
O6opynoBanue, Mocyia: XUMUYECKHE TPOOUPKU JTUAMETPOM 2 CM, TTHUIIETKH.

2. TEXHUKA BBIIIOJIHEHU A PABOTHI.
PaboTy BbIMONHAIOT Opuraabl o 2 4yeroBeKa, UCIOIb3ys 0ok chiporo sitna u 1%-
Bl pacTBOp SIMYHOTO OeJKa.

2.1. OCAXKIEHUE BEJIKA TP HATPEBAHU

B nsaTh npoHymepoBaHHbBIX poOUpok HanuBarT no 10 kanens 1%-ro pactBopa
anyHoro Oenka. CopepKUMoe MEpBOM MPOOUMPKU HATPEBAKOT Ha ra30BOM TOPENIKE WU
BOoAsiHOM Oane. XKuakocTh MyTHEeT, M, TaK KaK YacTHUIbl JEHATYpHUpPOBAHHOIO Oenka
HECYT 3apsii, OHU YJAEPKUBAIOTCS BO B3BEUICHHOM COCTOSIHUM (SIMUHBIA allbOyMUH
ABIISIETCS KUCIIBIM OCJIKOM U B HEMTpaIbHOH cpefie 3apsKaeTcsl OTPUILIATEIBHO).



Bo Bropyto mpobupky mgobaBimsror 1 kammo 1%-# yKCyCHOM KHCIOTBI |
HarpeBaloT. Beimajmaer ocajok Oenka BCIEACTBUE TOTO, UYTO OENOK TepseT 3apsil U
HAXOJUTCS B COCTOSIHUM, OJIM3KOM K H303JIEKTPUUYECKON TOUKE.

B tpetbio nmpobupky no6asisitoT 1 kamio 10%-ro pacTBopa YKCYCHOM KUCIIOTHI U
conepxkumoe HarpeBatoT. Ocajka Oenika He 0OpaszyeTrcs Jaxke MPU KUIISTYEHUH, TaK KaK B
KHCIION cpejie YacTUllbl Oelika mepe3apsKaroTes, MpUuoOpeTas MoNIOKUTEIbHBINA 3apsil.

B uyerBepryto mnpobupky pobaBimsoT 1 kammio 10%-ro pactBopa yKCyCHOM
KUCIIOTHl U | Karullo HACBIIIEHHOIO pacTBOpa XJopuctoro Harpus. OOpasyeTrcsi ocagok
Oeyika BCJEICTBHE aJCOpPOIMM HOHOB XJOPUCTOrO HaTpus (oOpa3oBaHHME JBONHOTO
M303JIEKTPUYECKOT0 CJI0) U HEUTpaau3aluHh TMOJOKUTEIBHOTO 3apsA/la Ha YacTULax
oenka.

B maryro mpobupky nobaBmsror 1 kammo 10%-ro pacTtBopa eaKkoro Hatpa M
HarpeBatoT. Ocasika He oOpasyeTcsl Jaxe MPH KHUISTYEHWH, TaK KaK B HICJIOYHOU Cpefe
OTPULIATEIBHBIN 3apsi/l HA YacTULE OesIKa yCUIUBAETCS.

Pe3ynpTaTel paboThl BHECTH B TaO.1.1.

Tabnuua 1.1.

Hetitpansnas |Cnabokucnas |Kucnas cpena |Kucnas cpena|lllenounas
cpena cpena Y 3JIEKTPOJIUT |Cpena

2.2. OCAKIAEHUE BEJIKA KOHIUEHTPUPOBAHHBIMU
MUWHEPAJIbHBIMU KMCJIIOTAMU

B tpu npobupku HammuBaioT mo 15-20 kamenb KOHIIGHTPUPOBAHHOM COJISHOM,
CEPHOM M a30THOM KHMCIJIOT. 3aTeM, HAKJIOHMB NpoOupKH 1o yritoM 45 © | octopoxHo 1o
CTEHKE MPOOUPKHU (YTOOBI KUJAKOCTH HE CMEIIATINCh) HAJTMBAIOT PaBHBIM 00BEM pacTBOpa
Oenka. Ha rpanuiie AByX CJIO€B JKUIKOCTH TIOSIBIISIETCS OCAIOK OejlKa B BUJIE TOHKOM
meHKU. OCTOPOIKHO BCTPAXUBAsi MPOOUPKH, OOHAPYKUBAIOT PACTBOPEHUE OCAIKA.

2.3. OCAKIAEHUE BEJIKA OPI'AHMYECKUMU KUCJIOTAMU

B nBe npoOupku HanmuBaroT 1o 5 kanenb 1%-ro pactBopa Oenka u no 1-2 kamau
10%-ro pacTBOpa Cymb(auiaoBoi W TPYXJIOPYKCYCHOW KHCIOT. B obenx mpoOupkax
o0pa3yroTcs ocaaku Oernka.

2.4. OCAXXAEHHME BEJIKA COJISIMU TAXEJIBIX METAJIJIOB

B Tpu npobupku HanuBaroT no 5 kanenb 1%-ro pactBopa suuHOTO O€nka u 1o 1
KarJjie: B mepByio - /%-ro pacTBopa CEpHOKHUCIION Meau, BO BTOpyio - 5%-To pacTBopa
YKCYCHOKHCIIOTO CBHMHIIA, B TpeTbl0 - 5%-ro pacTBopa a30THOKHCIOrO cepedpa.
Hab6nrogaercs oOpazoBaHue ocajka BO BCEX TPEX MPOOUpPKax.

B niepByro npo6upky no6aBistoT emie 5-10 kamnenas pacTBopa CEpHOKHUCIION MEH,
BO BTOpyl0 - 5-20 Kamenb YKCYCHOKHUCIOTO CBUHLA, B TpeTbto - 5-10 kameinb



azoTHOKHUcyoro cepedpa. IIponabmiogaTh, 4YTO mpOUCXOAUT. Pe3ynabTaThl BHECTH B
Tabm.1.2.

Ta0muna 1.2.
HaszBanme rpynn|Ynorpebasemple |XapakTep U 1BeT|Yem o0ycoByeHa
ocaauTenen pEaKTUBBI ocaJika peaknus

2.5. PACTBOPUMOCTD BEJIKOB

B npobupky  HamuBalT 2 KamuM su4HOro Oenka w20 Kamenb BOJBI,
nepeMemnBaioT. [Ipu 3ToM sSIMUHBIN anbOYMUH pacTBOpPSETCA, a IJI00YJIMH BBINAJACT B
ocagok. B apyryro mpoOupky HanuBaroT 2 Kamid stuuHoro Oenka m 20 kamenb 5%-ro
pacTBoOpa XJOpPUCTOro HaTpus. Pe3ynbraTel BHECTH B Tabm. 1.3.

TaOmuna 1.3.

Haspanue 6enka |Boga 5%-b1it pactBop | O6pa3oBanue ocajka (-,+)
XJIOPUCTOTO HATPHUS

3. YKA3AHUMA 110 TEXHUKE BE3OITACHOCTHU

PaGoThl ¢ KOHIIEHTPUPOBAHHBIMU PACTBOpPAMHU KHCJIOT W IIEJIIOYEH MPOBOJUTH B
BBITSDKHOM IIKady MpU BKIIOYECHHOW BEHTHIIALINH.
Cobumronath npaBuiia pabOThI ¢ Ta30BOM TOPEIIKOM.

JIABOPATOPHAS PABOTA Ne2

Tema: "BbIJAEJIEHUE, OYUCTKA U UCCIIEAOBAHUE XUMHUYECKOI'O
COCTABA BEJIKA "

1. TeopeTnueckast 4acTh (KOJJIOKBUYM).

1.1. XapakTeprcTuKa aMUHOKHUCIIOT.

1.2. buonorudeckoe 3HaU€HUE aMUHOKHUCIIOT.

1.3. Knaccudukarus aMiHOKHUCIIOT.

1.4. Metoasl ppakIMOHUPOBAHUS U OYUCTKU OSITKOB.

2. IlpakTrueckas 4acThb.

2.1. IlpoBecTu BBIEICHUE U TUATTN3 OCITKOB.
2.2. [Ipob6a Ha XJIOPUIBI.

2.3. [IpoBectr OUYypETOBYIO PEAKITHIO.

1. TEOPETUYECKAA YACTb

JI7ms BBISICHEHHS XMMHUYECKOTO COCTaBa OcjKa ero HeOoOXOAWMO BBIACIUTH B
OUYMIIICHHOM BHJIE.



B Hacrtosiiiee BpeMsi B UMCTOM BHJI€ TMOJTYYEHO HECKOJBKO THICSY MPOCTHIX U
CIOXHBIX OenkoB. [Ipu BblIenEeHUM T OYMCTKE OEJOK OTHAENSIIOT OT APYTUX OENKOB U
HEOEJIKOBBIX COEJIMHEHUW, UCXOJs M3 TaKUX €ro CBOMCTB, KakK pa3Mep MOJEKYJIbI,
PacTBOPUMOCTbD, 3aps/l, CHEIU(PUIECKOE CPEJICTBO CBI3bIBAHUS.

OOBIYHO TMPUMEHSAIOT HECKOJIBKO CIOCOOOB OUYMCTKM M CPaBHUBAIOT HX
3¢ (PEeKTUBHOCTH MyTEM OMPEEICHUS HHTEPECYIOUIEro Oeka Mo KakoMy-J11u00 CBOMCTBY,
Hanpumep, (QEepMEeHThl - MO KaTaJuTHYEeCKOW akTuBHOCTU. OrmpejeneHre oO0IIero
KOJM4YecTBa Oellka Ha Ka)JOM dTarle BBIJICICHUS Tak)Ke MO3BOJSET YCTAHOBUTH CTENIECHB
OUYMCTKH UCKOMOTO OeJIKa.

OtaeneHre OENKOB OT HU3KOMOJIEKYJISIPHBIX BELIECTB MPOBOAAT IyTEM JIHAIU3a
WM YABTPAPUIBTPALIMHA YePe3 MOIYIPOHUIIAEMYI0 MEMOpaHy.

MeTton auanu3a OCHOBaH Ha HECTOCOOHOCTH KOJUIOMAHBIX YacTHI[ MPOHHUKAThH
4yepe3 MOJyNpPOHUIAEMbIE MEMOpPAHbI, B TO BPEMsI KaK YaCTHULbl KPUCTAJUIOMIOB JIETKO
npoxoaiT depe3 HuX. OOnamas OONBIIMM TUAMETPOM, YACTHUIBI O€Ka HE CIOCOOHBI K
MIPOHUKHOBEHUIO Yepe3 MeMOpaHbl. J(Manu3 MUpOKO UCIONb3YETCs Il OUUCTKH OEIKOB
OT HHU3KOMOJIEKYJSIpHbIX mnpumeced. [IpocTedliuM  aHANIM3aTOPOM MOMKET CIYKHUTh
1es10¢paHOBBI MEIIOUYeK, ONMYIICHHBIM B CTakaH ¢ MPOTOYHOM BojoH. KosmowmgHbii
pacTBOp IOMEUIAIOT B MEUIOYEK; IPH ITOM MOJEKYJBl CaxapoB, COJEH JIETKO
b GyHIupyOT Yepe3 MeMOpaHy, a KOJUIOUIHBIN PacTBOp OeKa OCTaeTcsl B MEIIOYKE.

Paznenenue OeakoOB MPOBOAAT METOJaMU reib-GuibTpanuu (M0  pasMepy
MOJIEKYJI), HMOHOOOMEHHOM Xxpomarorpadguu (Ha OCHOBE pa3IMuuid B  OO0IIEM
3apsJie),TOHKOCIONHOM XpomaTorpadguu, 3yekTpodope3a (10 CKOPOCTH MHIpalUU
MOJIEKYJI B 3JIEKTPUYECKOM M0J1€), adh(HUHHON XpoMmaTorpaguu (Ha OCHOBE XapaKTEPHOTO
JUTISI MHOTUX O€JIKOB BBICOKOTO CPOJICTBA K CIIELIM(PUUECKUM XUMUYECKUM IPyIIam).

Metoa TOHKOCTIOWHOM XpomaTorpaguu OCHOBAH HAa HEOJMHAKOBON CITIOCOOHOCTH
a7copOMpPOBATHCS HA TE€X WJIM HMHBIX aJCOPOEHTAX M Pa3IMYHON PAaCTBOPHUMOCTU B JBYX
CMEUIMBAIOIINXCS KUAKOCTSIX.

OpHuM  pacTBOpUTENIEM  SBISIETCS BOJAA, JPYTUM -  BOJOHACBILIEHHBIH
OpraHUYEeCKUH PacTBOPUTENb, YACTUYHO CMEIIMBAIONIMIiCS ¢ Bojoil. Boanas ¢aza
HETO/IBUKHA, & OPTaHUYECKHUN pacTBOpUTENH MOABMKeH. HemoaBuxHoM (a3oil CiyKuT
COpOEHT, KOTOpBIM HACHIIIAETCS BOJOW MPHU IMOMEIIEHWH B KaMepy C MOBBIIICHHON
BJIA’KHOCTBIO.

i uneHTudUKaMyM Ha XpomMaTorpamMMmax HCMOJB3YIOT aMHUHOKHCIIOTBHI -
METUYHKH, BXOJIAIINE B COCTAB CMECH U HAHECEHHbIE Ha TyXke Xpomarorpammy. CKOpoCTb
MPOJIBM)KEHUSI aMUHOKHCIIOT TMOCTOSIHHA B ONPEJEICHHOM CUCTEME pacTBOPUTENECH U
o0o3Hauaetcs Ry.

Rf=al/b, rne

a - paccTosiHMEe, MPOUJIEHHOE AMHHOKHUCIIOTOM OT MecTa HaHeceHus (crapTa) 10
TPaHUIbI PACTBOPUTEIIS;

b - paccrosinue, npolieHHOE PPOHTOM PACTBOPUTEIIS;

OPOHT ABUKEHUSA
pacTBOpUTENS



HaIpaBJICHHC

nepeMeIeHHS * * b
a
CTapT * *
A B
KIOBETA
PacTBOPHUTEIb

A - ruziponuzat (CMech);

B - Metuuk (cepun ¢ Ri=0,22).

HccaexyeMblit pacTBOp U “METUHMK” HAHOCST Ha IIIACTUHKY “Cuitydon”, KaruisiMu,
MOJIb3YSICh MUKpPOIUIETKOU. [IpoOy HaHOCIT OCTOPOKHO, HE Hapylas CJIos copOeHTa
(cuiukaresns U Kpaxmala Kak CBSI3YIOIIETO)

PacronararoT Karmiy Ha OJHOM JIMHUU TakK, 4TOOBI pAacCTOSHUE MEXKIYy HUMH, a
TaKXe OT HIXKHETro U 00KOBOro KpaeB Obu10 He MeHee 20 cM.

[InacTMHKY MOMEAIOT B TIEPMETHYECKM 3aKpBIBAIOLIYIOCA KaMmepy, Kyzda
MpeABapUTENbHO (32 2 yaca) HANIMBAIOT HACBHILIEHHBIM BOJOM (DEHON MM BEPXHHM CIION
cMecu OyTaHOJI-YKCYCHas KMCJIOTa-BO/AA, B3AThIX B COOTHOLIEHUU 4:1:5.

HuxHuil Kpail MIACTUHKU JOJDKEH OBbITh TMOTPYXEH B JKUIKOCTh HAa 5 MM.
[ImactuHka AOJDKHA HAXOAUTHCS B Kamepe B TedyeHue 15-30 muH. 3a 3TO BpeMms
pactBopuTenb noguumercs Ha BbIcOTy 80-100 mm. Ilocne 3TOro miacTUHKY MNUHIIETOM
BBIHUMAIOT U3 KaMephbl, BBHICYIIMBAIOT OT PACTBOPUTEIEH HA BO3yXE, OTMEYAIOT JIMHUIO
¢unuma u onpeickuBaroT 0,1%-bIM pacTBOPOM HUHTHUIIPUHA B arleTOHE. {7151 mposiBIeHUS
MATEH IUIACTUHKYU ToMeIaroT Ha 10 MuHYT B cymunbHbIN mikad npu temneparype 110
OC. Ilpu >ToM Ha Hell MOABIAIOTCA (PUONETOBBIE MATHA AMMHOKHUCIOT. Comocrapiss
MOJIOKEHHUE MATEH “METUYHMKOB”, ONPENEISAIOT HAJIMYME T€X WJIM HWHBIX aMUHOKHCIOT B
ucciaexyeMort cmecu. OmpenensioT Rf aMUHOKMCIOT M CpPaBHMBAIOT C TaOJIMYHBIMU
JTAHHBIMU.

[TocnenoBaTeTbHOCTh AMHUHOKHCIIOT B O€JIKaX YHUKaJIbHA, KaXIbIK OCIOK MMEET
CTPOTr0 OMNpPENENEHHYIO MOCJIEI0BATEIbHOCTh AMUHOKUCIOT. AMUHOKHUCIOTHBIM COCTaB
Oeinka ONpeNeNsoT Mocle TUAPOIM3a €ro  COCTABJISIOIUX JUOO0  KUCIOTHBIM
(HarpeBaHueM 10 110 °C B Teuenue 24 uacos ¢ 6 N HCI), 1160 HIENOYHBIM
(kurstauenueM ¢ 2-4 N NaOH B teuenue 8-12 yacoB), 11060 pepMeHTATUBHBIM CIIOCOOOM.
Jlaniee aMMHOKHUCIIOTHI TOJIYY€HHOTO TUIPOJIM3aTa pa3AeiasioT METoIaMHu XpomaTorpapuu
(Ta30’)KUIKOCTHOM, TOHKOCIOMHOW WJIM  HOHOOOMEHHOW)  DpaKIMOHMPOBAHHEIC
AMUHOKHUCIIOTHI  OMPEACNSIIOT 1O OKpacke, oOpa3ylolieicss TpH HarpeBaHUU C
HUHTUJIPUHOM: aMUHOKHUCIIOTHI IaI0T C HUM UHTEHCUBHOE CHHEE OKpAIIMBAHHUE.



Jns onpenenenus B Oedke WIM TMENTHAE KOHIEBOTO OCTaTKa, HECYIIETo
aMUHOTPYIIy, €ro METAT C TOMOUIbI0 COEAMHEHUS, OO0pa3yIolero CTaduIbHYIO
KOBAJIEHTHYIO CBSI3b C @30TOM aMUHOTPYIIIIbI, HATPUMED, TUHUTPOPTOPOEH30JIOM.

BricaiiuBanneM O€JKOB Ha3bIBAalOT BBIJCIICHHE OEIKOB M3 BOJHBIX PacTBOPOB
HEUTPAJIBHBIMU  pacTBOpaMu KOHLIEHTPUPOBAHHBIX coJier LIEJIOYHBIX 17}
I1EJIOYHO3EMENBHBIX METAJIJIOB.

ITpu noGaBieHUM AOCTATOYHO OOJBIIMX KOHLUEHTPALUUN 3THUX COJIEH K pacTBOpPY
Oeslka MPOUCXOIUT AeTUApaTalusl OCJIKOBBIX YACTHUI] M CHATHE 3apsija, pU 3TOM OeloK
BBINAJIaET B 0CaJ0K. Pa3Hble OeNKU OCaKJA0TCS MPU Pa3IMUHbIX KOHIIEHTPALMIX COJEH,
YTO 3aBUCUT OT MOHHOM CHJIBI OcCajuTeNs M pa3Mepa 4acTUl] OeNKOBOM  MOJIEKYJIBI.
Hanpumep, rnoOyavuH, UMeEOMUNA OOJBIION MOJEKYJSAPHBIA BEC, MO CPABHEHUIO C
anbOYMUHOM, JIETYE BBINAJIAET B OCA/I0K, YEM AIbOYMUH.

B Monoke Ka3zewH COAEPKHUTCS B BUIE PACTBOPUMOM KajupLnueBou conu. llpu
MOJIKMCIICHUHN Ka3eWHAT KaJbIIMs pasfliaracTcs W BbIMAJaeT B 0CaJ0K B CBOOOJTHOM BHUJIE.
N30BITOK KMCIIOTHI MEIIAET OCAXKACHUIO, TaK Kak pu pH HIKe U303JIEKTPUYECKON TOUKH
(u303neKTpUUecKas Touka kazemHa pH=4,7) monekyna Oeinka nepe3apsxKaeTcs, U Ka3euH
BHOBB IIEPEXOJUT B PacTBOP.

2. TEXHUKA BBIITOJIHEHUA PABOTBI
2.1. BBICAJIMBAHHME BEJIKOB

B npoOupky HanuaroT 20 kameib HEPA3BEAECHHOTO SIMYHOIO OeliKa, JOOaBIIAIOT
paBHBII O0OBEM HACBIIIEHHOTO PAacTBOPAa CEPHOKUCIOrO aMMOHHS M IEPEMEUIMBAIOT.
[lomy4yaeTcssi MOMYHACHIIEHHBIA pPAacTBOP CEPHOKHUCIOIO aMMOHHS, HIpPU KOTOPOM
Bemanaer ocagok (KAKOWM BEJIOK?). Uepes 5 MHH 0camok OT(HILTPOBHIBAIOT. B
dunbTpate ocraercs apyroit 6enok (KAKOM?). K ¢puiasrpary 106aBISIOT H3MEIbUCHHbII
MOPOIIOK CEPHOKHUCIOrO0 AaMMOHHS /10 TIOJHOTO HACKINIEHUs. BeimaBmui ocagok
oTQmIbTpOBbIBAETCA. DWIBTpAT TPOBEPSIOT HA TMOJHOTY OCAXKIACHUS, TMPOCIaB
ouyperoByl peakuuro. J[1is aToro Kk GpuibTpary 100aBISIOT HECKOILKO Karnenb 10%-ro
eakoro Hatpa u 1%-ro pacTBOpa CepHOKMCIOW Meau. Eciam mpomuio HenoyiHoe
BBICATIMBAaHUE O€JKOB, (DUIbTpaT MpHOOpETaeT KpacHO-(UOJIETOBOE OKpaIIMBaHUE, YTO
CBUJIETEIBCTBYET O HATUYHUU OeJKa.

PesynbpTaTel paboThl 3aHecTy B Tabmmiry 2.1.

Tabnuua 2.1.
Hasanue 6enka | Mcnonb3yemas Crenenb OO0pazoBanue ocaaka (-,+)
COJTb HACBIIICHUS
['moOynun
AnpOymMuH

2.2. BBIAEJIEHUE KA3EMHA 13 MOJIOKA

10 Ma moJoka pa30aBislOT PAaBHBIM KOJMYECTBOM IUCTHIITUPOBAHHOW BOJBI U
ocaxnaaroT kazenH 10 kamsimu 10%-ro pacTBopa yKCYCHOW KHMCIOTHI. Peakiuio cpensl
omnpenenstoT Ha pH-meTpe Wi ¢ MOMONIBI0 WHIAUKATOPHOW Oymaru. BeiaenuBiiuiics B
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BU/JIE XJIOTIHEB Ka3eHH OT(OUIBTPOBBIBAIOT U MPOMBIBAIOT HA (DUIBTPE TUCTHILIUPOBAHHON
Bojol 2-3 pasa. HebGonpimive mnopuuu ocajka CHUMAOT ¢ (uipTpa MImareneM Hu
IIPOJICJIBIBAIOT IIBETHYIO PEAKIIMIO Ha 0eIoK (OMypeTOBYIO).

2.3. IUAJIN3 BEJIKOB

[IpuroroBjieHHe CcOIEBOro pacTBopa Oeciaka. K 2 kamimsMm smyHOro OeJika
no6asistoT 20 kanenb 5%-ro pacTBopa XJOPUCTOTO HATpHs, ITOT PACTBOP HAJIWBAIOT B
1eutogaHoBbIi MeloveK (IIpeaABapUTEILHO YIATUTE U3 HETO BOJY).

J{vanu3. 3akperuisioT BEpXHUN Kpaidl MEIIouka ABYMS CTCKJISHHBIMHM MaJ0YKaMU,
CKPEIUISIOT WX KOHITBI PE3WHOBBIMHU KOJIBIIAMHU M MIOMEIIAIOT 1e/UT0()aHOBBI MEIIOUYEK B
CTakaH C JUCTUJUIMPOBAHHOW BoAOW Ha 1 wac, MeHsisi BoAy kKaxiaelie 15 mun. Uepes
HEKOTOpPOE BpEMSl COJIEPKUMOE MEIIOYKa MYTHEET, a 3aTeéM BBINAJaeT B OCAJIOK
JI00YJIMH.

[lo oxoHyaHWW [WanM3a C HEOOJBIIMMH TOPUUSIMH Juanu3aTa (Hapy>KHas
KUJKOCTh) U TUATUZUPYEMOUN KUJIKOCTU MPOJICIBIBAIOT PEAKIMU Ha XJOPUJIbI, OETIOK U
yOeXXIar0TCS B TOM, YTO MHUHEPAIbHBIE COJIM MpoAudPyHAUPOBAIM BO BHENTHUH COCY/, a
OEJIOK OCTAaJICSI B MEIIIOYKE.

[Ipo6a Ha xsmopuasl B nuanuzate. K 10 karumsiv quanuzata nmpubdasisitoT 10 kanensb
10%-ro pacTBOpa a30THOM KUCIOTHI M 1 Karmmo 1%-ro pacTBOpa a30THOKHCIIOTO cepedpa.
BrimagaeT ocanok xmopwuaa cepedpa.

IIpoOa Ha Oenok (OmyperoBas peakmus) B auanuszare. K 10 kamiaMm auaamnsara
npubaBiAoT 5 Kanenb 10%-ro pacTBopa €AKoro Hatpa U 1 Kario pacTBOpa CEPHOKUCIION
Menu. CuHee OKpallliBaHuE CBUIETENILCTBYET 00 OTCYTCTBUM O€liKa B JUaIn3ate.

[Ipoba Ha Genok B auanusupyeMoit xkuakoctd. C 10 xammsaMu auanu3upyeMoi
AKUJKOCTH TIPOBOJIST OMYPETOBYIO pEakiiio, Kak ykazaHo BbIiie. OOpa3yroieecs: KpacHO-
(huoNIeTOBOE OKpAaIlllUBAaHWE CBUJIETEILCTBYET O HalW4YuMU Oelika B JUATU3UpPyeMOU
YKHIKOCTH.

CnenaTh BBIBOJIBI IO padoTe.

3. KOHTPOJIbHBIE BOITPOCHI

. YTo Takoe aMUHOKHUCIOTHI?

. DU3UKO-XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT.

. bnonornueckoe 3HaueHNE aMUHOKHCIIOT.

. Knaccuduxkanus aMuHOKHUCIIOT.

. CriocoObl TOMOTeHHU3alUKU OUOJIOTUYECKOTO MaTepuara.

. Kak ocymiectisiercst akcTpakius 6eakoB?

. Metobl hpakiiMOHUPOBAHUS U OYUCTKHA OCJIKOB.

. OuncTtka 6eJIKOB OT HU3KOMOJICKYJISIPHBIX TPUMECEi.

. TeopeTndeckure OCHOBBI XpoMaTOTpauIecKOro pa3aeieHus aMUHOKHUCIIOT.

O 00 1N DN K~ W —
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JIABOPATOPHAA PABOTA Ne3
Tema: “OBII[UE CBOMICTBA ®EPMEHTOB "

1. Teopetuueckas 4acTb (KOJUIOKBUYM).

1.1. ®epmeHTHI U UX KiIaccuukarusi.

1.2. Ctpoenue GpepMeHTOB.

1.3. dakTophl, BIUSIONIME HA CKOPOCTh (hePMEHTATUBHBIX PEAKIIHMA.

2. IIpakTrueckas 4yacTh.
2.1. Onpenenenue ONTUMAIBHON TeMIIEpaTyphl AHUCTBHS (JEPMEHTOB.
2.2. 3aBUCHUMOCTD JEHCTBUS (PEPMEHTOB OT peakiuu cpenbl pH.
2.3. AKTUBUpPOBaHUE U UHTUOMPOBAHUE aMUJIa3bI.
1. TEOPETUYECKAA YACTb

@depMeHThI, WM SH3UMBI, IMPEICTaBISAIOT COOON BBICOKOCIEIMATN3UPOBAHHBIM
KJIaCC BEUIECTB OEJIKOBOM MPUPOIBI, HCIOJIb3YEMbI >KMBBIMA OpraHU3MaMu JUIs
OCYLIECTBJIEHUS MHOTHMX TbICSY B3aMMOCBSI3aHHBIX XUMHUYECKMX PEaKLIHW, BKIHOYas
CHUHTE3, pacmaj M B3aUMOIIPEBPALLEHUS OIPOMHOIO MHOXECTBA U Pa3zHOOOpa3us
XUMHUYECKUX COCTUHEHUN.

[Tpu noBbILIEHUH TEMIEPATypPbl CKOPOCTh (PEPMEHTATUBHBIX PEaKLUi BO3paCTacT
TaK e, Kak 1 CKOPOCTh OOJBIIMHCTBA XUMUYECKUX PEAKIUI: C POCTOM TEMIIEpaTyphl Ha
10 °C cxopocts peaxuum yBenuumBaercs B 2-4 pasza. Ho Takoe yBenmueHHE CKOPOCTEH
11t (hepMEHTAaTUBHBIX HAO0JIIOAETCs B Y3KOM MHTEpBaje TeMiiepatyp. Temmeparypa, npu
KOTOPOM OTMEYAETCA MaKCUMallbHasl CKOPOCTh PEAKIIMM, HA3bIBAETCS ONTUMAIBHOW U JJISI
OOJBIIMHCTBA (PEPMEHTOB JKUBOTHOT'O MPOMCXOXKACHUS, OHA HAXOQUTCS B mpenenax 37-
40 °C. Tlocime mOCTHXEHMS ONTUMAIBHOM TEMIIEPATYPHl CKOPOCTh OOJBIIMHCTBA
(epMeHTaTHBHBIX TpoueccoB HaunHaeT mazath U npu 100 °C Bce depMeHTHI TepsrOT
KaTaIUTHYCCKHE CBOMCTBA. DJTO OOBICHSACTCS TEIUIOBOM JcHATyparuel OelKoBOi
MOJIEKYJIbI (hepMEHTA.

CkopocTh (pepMEHTAaTUBHBIX pEaKlUil 3aBUCUT OT COJEpPKaHUS BOAOPOJUMOHOB B
cpene. KoHueHTpauuss MOHOB BOJOpOJA, MPU KOTOPOW HAOMIOJAeTCs MaKCUMalbHas
CKOPOCTb pEaKIuu, Ha3bpIBaeTcs ontuManbHoi (omtumym pH). Ilpu Hebombiom
OTKJIOHEHHH OT ontumyma pH ckopocTh (epMEHTATUBHOW peakuuu 3aMeUIseTcs, Ipu
PE3KOM OTKIJIOHEHUH - PEAKIIUS MTPEKPAIIAETCS OJIHOCTHIO.

Bnusuune pH Ha akTUBHOCTH (EepMEHTOB OOBSICHSETCS TeM, 4YTO OeiaKoBas
MoJiekysia (epMeHTa sBIseTCs aM(OTEpPHBIM 3JIEKTPOJIUTOM, KaTAIUTUYECKUH 3hdexT
KOTOPOT'O 3aBUCUT OT CTENEHU MOHU3ALMHU (PYHKIHMOHAIBHBIX TPYII, KOTOPbIE BXOIAT B
AKTUBHBIN LIEHTP.

2. TEXHUKA BBIIIOJIHEHUA PABOTDI
2.1. OIIPEJAEJIEHUE OIITUMAJIbHOU TEMIIEPATYPBI JEMCTBUA
OEPMEHTOB

B 4 npobupxku (1,2,3,4) BHOcar mo 10 xanens 0,5%-ro pactBopa kpaxmana. B 4
npyrue npooupku (5,6,7,8) BHocaT mo 10 kamens pasBemeHHoit B 10 pa3 CIIOHBI.
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[Ipobupku 1 m 5 momemator Ha 10 mMuH B sen, 2u 6 OCTaBISIOT TPU KOMHATHOM
Temmeparype, 3 u 7 craBar B Tepmoctar npu Temneparype 37 °C, 4 u 8 - B xunsmnyro
BOJY.

UYepes 10 MuH ciauBaioT BMeCTE (IIOMAPHO) COJAEPKUMOE MPOOUPOK, TIIATEIBHO
IEPEMELINBAIOT U OCTaBIAIOT CTOATh 10 MMH. 3aTeM U3 KaXJ0W NMpoOUpKU OTOUPAOT
HECKOJIBKO Kamelb (3-5) KMIKOCTU U MPOJENBIBAIOT HA CTEKJIE peakuuio ¢ ogom (Jo B
KJ).

Ecnn okpacka mosyyaeTcsi CHHEW, OCTaBIIIIOT pacTBop emie Ha 10 MuH U mocie
ATOr0 MOBTOPSIIOT PEAKLHUIO C HOJOM Ha CTEKJIE JO MOSIBJIECHUS KPacHOBAaTO-OPAHKEBOM
OKpPAacKHU.

[Tomy4ueHHbIe pe3ynbTaThl 3aHECTH B Ta0.3.1.

Tabmuua 3.1.
Howmep Temmneparypa, °C Oxkpacka ¢ ogom
POOUPOK
lus 0
2ub 20
3u’7 37
418 100

3.2. 3ABUCUMOCTbD JENCTBUS ®EPMEHTOB OT PEAKIIMU CPEJIbI pH

['otoBsaT 5 Oydepubix pactBopoB ¢ pH ot 5,5 1o 7,8. K 10 My npUroToBIECHHBIX
cMmeced 100aBsAOT o 1 M citoHbl, pazbaBieHHoM Bogoi B 100 pa3 u 1 mi kpaxmana.
ConepKumMoe TIPOOHPOK TIIATENBHO MEPEMELINBAIOT U CTaBAT B TepmocTar npu 37 °C na
10 mun. ITocne yero u3 npobupku 3 oTOMPAIOT HECKOJBKO Kameib )XKUJAKOCTH U Ha CTEKJIe
cmemmmBaroT ¢ Jp B K J. Eciin mostywaercst cuHee OKpaliMBaHUE, TO PEAKUUIO C WOJIOM
MOBTOPSIIOT KaX/Able 5 MUH J0 TeX MOp, MOKa He OyJeT KpacHOTO WM OpPaHKEBOIO
OKpalIMBaHUs, KOTOPOE yKa3bIBaeT Ha OJM3KOe 3aBeplieHue rugpoiusa. Yepes 2-3 MuH
nocjie TOSIBJICHUS TOAOOHOW OKpackd BC€ MPOOUPKH BBIHUMAIOT M3 TepMocTara U
MOMEIIAIOT B CTakaH co JbJ0M. [locne 3Toro Ob1CTpO J0OABISIOT B KXY MPOOUPKY MO
2-3 Kamm pacTBOpa MOJa, MEPEMENINBAIOT U OTMEUAIOT okpacky. OnrumansHas pH ans
amuia3bl CIIOHBI Oy/leT B TOW NpOOMpPKE, B KOTOPOM KpaxMall MOJHOCTHbIO pacUICHUIIC
(npu peakuu ¢ MOAOM OKpacka OyaeT kenroil). duojaeToBoe, KpacHO-(PUOJIETOBOE U
Oypoe OKpalIMBaHUE MTOKa3bIBAET MEHBIIIYIO CTEIIEHb PACHICTNICHUs KpaxMala.

Pe3ynbTaThl omnbITa 3aHeCTH B TaoOI. 3.2.

Tab6mumna 3.2.

Howmep pH KomuuectBo  0,5%-ro | KonmnuectBo citoHbl, | Okpacka ¢ ogom
poOUPOK |cpensl | pacTBopa Kpaxmana, Mia | 1:100, ma

1 5,6 1 1

2 6,4 1 1

3 6,8 1 1

4 7,2 1 1

5 7,8 1 1
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3.3. AKTUBAIINA 1 UTHI MTBUPOBAHUE AMMNJIA3bBI

B nBe npoOupku BHOCAT 1O 1 MJT pacTBOpa XJIOpHIa HaTpHsl, cyiabdaTa Meau, a 3
NpOOHPKY - TUCTUILTUPOBAHHYIO Boy. Bo Bce mpoOupku 100aBSIOT 1O 2 MII pacTBOpa
Kpaxmaia u 1o | mu pacrBopa pa3z0aBiieHHOH citoHbl. Bce mpoOMpKH OTHOBPEMEHHO
IOMEIIAIOT B BOAAHYIO Oanro mpu 38 °C.

Yepes 10-15 muH Bce mpoOHPKH OJHOBPEMEHHO OXJIAXAAOT MOJ CTPYyEH BOABI U
MOMEIIAIOT B CTaKaH CO JIbJAOM (JelsHO# Bojoii). Bo Bce mpoOupku 100aBIsIOT pacTBOp
noza. ITo okpacke cyasaT 0 CKOPOCTH rMAPOJIN3a Kpaxmala.

[To pabore penaroT BBIBOA O (akTopax, BIMAIOIMIMX HA  CKOPOCTh
(epMEHTATUBHBIX pEaKLUHUi, O TOM, 4YTO SBJIAETCS AKTUBATOpaMU U HMHTUOUTOpAMHU
(hepMeHTOB.

3. KOHTPOJIbHBIE BOITPOCHI

1. Kakue BemecTBa Ha3biBatoTCs (hepMeHTaMu? VX Xxumudeckass npupoaa.

2. Paznuuue B neiicTBUM PEPMEHTOB U HEOPTraHUYECKUX KaTaau3aToOpOB.

3. Kakue u3BecTHbl 001Me cBOMCTBAa ()epMEHTOB M (DaKTOPHI, BIUSIOIIME Ha
CKOPOCTb (DEpMEHTATUBHBIX PEAKIIHIA?

4. Kakue CyliecTBYIOT TEOPUHU, OOBSICHSAIONIUE MEXaHU3M JeHCTBUS (DEPMEHTOR?

5. Kakue akTuBaTOpBhl U UHTUOUTOPHI PEPMEHTOB U3BECTHBI?

6. Kakue cy1iecTByOT ciocoObl BBIIEIECHUS U OYUCTKU (hepMEHTOB?

7. CtpoeHue pepMeHTOB.

8. Urto npeacraBiseT coOO0H akKTUBHBIN IIEHTP (hepMEHTOB?

JIABOPATOPHAS PABOTA Ne 4
Tema: " JIMITUJIBI. OTIPEJEJIEHUE ®U3NKO-XUMHWYECKUX TTOKA3ATEJIEN"

1. Teopernueckas 4acTb (KOJUIOKBUYM)

1. X¥uMHuuecKuil cocTaB U KiIacCU(PUKALIUS JTUTUI0B

2. XapakTepucTUKa )KUPHO-KUCIOTHOTO COCTAaBa JIUMUIOB
3. CBolicTBa KUPOB

4. OU3NKO-XUMHYECKHUE TIOKa3aTeu (KOHCTAHTHI) )KUPOB

2. IlpakTuueckas 4acThb

OnpenenuTs CTeNEeHb HEHACHIIIIEHHOCTH Pa3JIMYHbIX JKUPOB

Onpenenuth BS3KOCTh U KOA(D(HUIIMEHT MpeIoMIICHUS PACTUTEIBHOTO Macjia MPU €ro
XPaHEHUHU U HarpeBaHUU

OnpenenuTh KUCIOTHOE YUCIIO PACTUTEIBHOTO Macia MPU €ro XpaHEHWH U HarpeBaHUU

1. TEOPETUYECKAS YACTD.
Jlumuaamu Ha3bIBAIOTCS NPUPOJHBIE OPTraHWYECKHUE BEIIECTBAa, OOIIMMH CBOMCTBAMHU
KOTOPBIX SABJISIIOTCA WX THAPOGOOHOCTh M HEPACTBOPUMOCTh B BOJAE, HO BCE OHHU
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PacTBOPSIIOTCS B OPraHMUECKUX PACTBOPUTENSIX — XJIopodopme, aneTone, OeH3UHE, CIUPT,
TOJIyOJI€ U Jp.

B cocTtaB nunmuaoB BXOAST BEIIECTBA PA3HOTO XMMHUYECKOIO CTPOEHUS, U BCIEACTBUE
ATOr0 MHOTI000pa3usi BCE €llle HE BBIPAOOTAHO OOUICHPUHITON KIAacCU(UKAIUU 3TOTO
KJ1acca COeIMHEHUM.

Ilo xXuMU4YeCcKOMY CTPOEHHMIO JTUTTUBI OOBIYHO JIETAT HAa 3 OOJIbIINE TPYIIILL: npocmbie,
codicHble U apomamuyeckue. MOJEKYIbl npOCMbIX JTUMUIOB COCTOAT TOJIBKO U3 OCTATKOB
KUPHBIX KHUCIOT M CHOUPTOB, 3TO B OCHOBHOM TPUINIMIEPUIBI (GKUPBI) U Jpyrue
HEUTpaJIbHbIE JUMUIBL. B OTIWYME OT MPOCTBIX JUMUIOB CIOJNHCHblE IJUIMUILI KpOME
yriaepoaa, KHUCIOpoAa M BOJOPOAA COAEpKaT B CBOEM cocTtaBe a3oT u  ¢ocdop;
BOXHEHIIMMU TPEJACTABUTENSAMUA  CIIOXKHBIX JIMIIAJOB  SABISAIOTCA  (DOCHOTUTUIBI,
TJIMKOJMIU/BI U JIAMIONPOTEH Ibl. TPeThio TPYMITy JUMUAOB COCTABISIOT ApOMamuieckue
munuapl. Ux emie HaspiBaioT crepougamMu. OHU  SBISIOTCS MPOU3BOAHBIMHU TPOIYKTa
KOHJCHCALIUM  TOJHOCTBIO  THAPUPOBAHHOTO  ()EHAHTpEHA U I[MKJIONEHTAaHA
(umxoneHTannepruapodeHanTpena). B coctaB cTeponioB BXOIAT CTEPUHBI M CTEPHIBI,
TUIIUYHBIN NPEACTABUTENb CTEPUHOB — XOJIECTEPHH.

ITo oTHOIIEHHIO K LIEJIOYAM JIMIUABI JCNAT Ha 2 TPYIIIbL: OMbligeMble, KOTOPbIE MPU
B3aMMOJICHCTBUM C ILI€JI0YaMHU TUIPOIU3YIOTCS, OTIICIUISAS KUPHbBIE KUCIOTHL U 00pa3ys
COJIM BBICOKOMOJIEKYJIIPHBIX JKUPHBIX KHUCIOT — MbUIA, U HeoMmblisaemble, KOTOPbIE HE
COJIEepKaT >KUPHOKHUCIOTHBIX OCTaTKOB, COEIMHEHHBIX 3(PUPHOI CBS3bI0, U OITOMY IIpU
KOHTaKTe C LIeJI0YaMU HE TUAPOJIU3YIOTCA U HE 00pa3ytoT MbUl. K oMbLIsIEeMBIM TUIIUAAM
OTHOCSITCSI, TIPOCTBIE M CIOXKHBIE JHIHUIBI, K HEOMBUISEMBIM — KHPOPACTBOPUMEIE
MUTMEHTBI, BATAMUHBI, aDOMAaTUYCCKUE JTUTTUIBI.

HaubOosiee ynmorpeOMTEeNbHBIM SABISETCA  JCICHUE  JIMIWAOB HA  JKCUpbl W
AHCUPONOOOOHDIE BeUecmBa — TUNOUODL.

JIunouowt. K xuponogoOHbIM BELIECTBAM — Junoudam OTHOCATCA (ochomunuasl,
TJIMKOJIMIUBI, CTEPOUIBI U Bocka. Docghonunudvl (ghocghamuowl, hocghoenuyepuont), Kax
U OKUDPBI, SIBISIFOTCS CJIOXKHBIMH 3(GUPAMH U COCTOAT M3 TJIHUIEPUHA, IBYX MOJEKYI
KUPHBIX KHUCIOT, PocPOpHO KHUCIOTHI U CHUPTOBOTO KOMIOHeHTa. Dochomunuasl —
IUQUIbHbIE coelrHeHus. Ta JacTh MOJEKYJbl, KOTOpask COCTOUT M3 OCTaTKOB >KHUPHBIX
KHUCIJIOT — THApo¢oOHas, Ipyras 4acTb MOJIEKYJbI, COCTOSIIAs U3 raulepuHa, hochopHoit
KHUCJIOTBI U CHUPTOBOTO KOMIIOHEHTa, CIOCOOHA K MOHHU3ALMK U JIETKO PAacTBOPSIETCS B
Bojie — oHa runpodumibHa. [TosTomy dochonunuabl Ha3pIBAIOT MOJISPHBIMU JTUMUIAMU B
OTJIMYUE OT KUPOB — TPUTIIMLEPUIOB, KOTOPbIE HA3bIBAIOT HEMOJISIPHBIMU. POCOTUIHIBI
BXOJIIT B COCTaB IMOYTH BCEX TKaHEH, y4acTBYIOT B (OPMHUPOBAHUU KICTOYHBIX H
BHYTPHUKIIETOUHBIX MEMOpaH.

Cmepouov: HaxXomsTCI B JKHpaX B BUIAE CMEPUHO8 — BBICOKOMOJICKYISIPHBIX
THIPOAPOMATUYECKUX CIUPTOB M WX DJPHUPOB, Ha3bBaeMbIX cmepudamuy. CTEpUHBI
’KUBOTHBIX HA3bIBAIOTCS 300CTEPUHAMH, a paCTEHUHN — (PUTOCTEpUHAMM.

Bocka. Orta rpynia »Xupornoo0HbIX BEIIECTB, MPEACTABISAIONIAs CO00M M0 XUMUYECKOMY
CTPOCHHIO CJIOKHBIE OJ(QHUPHI BBICIIMX JKUPHBIX KHUCIOT M BBICOKOMOJICKYIISIPHBIX
OJIHOATOMHBIX CIIUPTOB. Bce Bocka B OOBIYHBIX YCIOBUSAX TBEPABIE U PACTBOPSAIOTCS, KaK
Y KUPBI, B OPTaHUYECKUX PACTBOPUTENSIX. BOoCka B pacTeHUSIX M KUBOTHBIX BBITIOJIHSIOT B
OCHOBHOM 3aIlIUTHYIO (PYHKIIHIO.
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ZKupobt — 3T0 CIOXKHBIE 3(PHUPHI TPEXAaTOMHOTO CHHPTA TIMLEPUHA U KUPHBIX KHUCIOT,
Ha3bIBa€MbIC MNIMLEPUAAMMU:

I'nuyepun O ] Ocmamku mpex pHbiX KUCI0m

Hy- {C-O --CHj-CHp-CH,-CHa-CHp-CH,-CHa-CH,-CHo-CH,-CHp-CHs
B O
P
H-C-O - C-CHy-CHp-CHp-CHy-CHp-CH,-CHa-CH,-CHo-CH,-CHo-CH,-CH,-CHg
O |
‘ ||
Hp-'C-O  -C-CHp-CH,-CHp-CHp-CH,-CHp-CH,-CHo-CH,-CH
----------- Tpuznuyepuo

[To mpouCXOXIEHUIO KUPBI JCNSIT HAa pacTUTENIbHbIE (Maciia) U KUBOTHBIE. B cocTaBe
MIPUPOJHBIX KUPOB HANAEHO HECKOJBKO JECATKOB PAa3JIMUHBIX JKUPHBIX KUCIOT. Cpeau
HUX OOJIbIlIast JOJI MPUHAIJICKUT BBICIIUM KUPHBIM MOHOKapOOHOBBIM KHCIJIOTaM, T.€.
KHCIIOTAaM C YHCJIOM YIJIEpOJHBIX aTOMOB B MOJIeKyJie, paBHbIM 16 u Ooee.
HuzkoMounekynsipHbie KUPHBIE KUCIOTH B MEHBIIIEH CTENEHU YYacTBYIOT B 00pa30BaHUU
KHPOB.

Briciue xupHbIle KUCIOThI, 0OOHAPY)KMBAEMbIe B COCTABE TIIMILIEPUIIOB, Pa3ACIIAIOTCS Ha 2
TPYIIbl; HACHIIICHHBICE W HEHACHIIICHHBIC(YTJIEBOJAOPOAHAS IIEMb KOTOPBIX COIAEPKHUT
OJIHY WJIM HECKOJIbKO JIBOMHBIX CBsi3ei). J{Jig OOJIBIIMHCTBA KUPOB MUIIEBBIX MPOIYKTOB
XapaKTEPHO HAIMYHME PA3ZHOKHUCIOTHBIX TPUTIHIEPUIOB, COJEPKAIMIMX B MOJICKYJE JBE
WA TPU PA3IUYHBIE )KUPHBIE KUCIOThI. OTHOKUCIOTHBIE KUPbI BCTPEUAIOTCS PEKE, YEM
pa3sHOKUCIOTHBIE. B mpupoae u3BecTHO Ok0J0 70 pa3auyHBIX XKUPHBIX KHUCJIOT, HO

HauOoJee YacTO B JKMpPAaX BCTPEUAIOTCS: W3 HACBHIIMIEHHBIX — MaJbMUTHHOBAS,
CTEapUHOBAasl; U3 HEHACBHIINIEHHBIX —  OJICMHOBAas, JIMHOJEBas, JIMHOJIEHOBAs,
apaxu0HOBasl.

XKupel pa3nuuHOTO MPOUCXOXKACHUS OTJIMYAKOTCS APYT OT JIpyra IO COCTaBY MKUPHBIX
KHCJIOT. B pacTUTENBHBIX XUpAaxX B OCHOBHOM COJEPXkATCS HEHACBILIEHHBIE XUPHbBIC
KHUCJIOTBI, @ B JKMBOTHBIX Mpeo0sanaioT HacklleHHble. CBOICTBa KUPOB B OCHOBHOM
0OyCIJIOBJIEHbI CBOMCTBAMHU KHUPHBIX KHUCIOT. Tak, mpeobiagaHue HACBIILEHHBIX WIN
HEHACBIIICHHBIX JKUPHBIX KHCJIOT OKa3bIBAa€T CYIIECTBEHHOE BIMSHUE HAa TEMIIEPATypy
raBiaeHus: KUpoB. OHa MOBBIMIAETCS C YBEIMYEHUEM YHMCIIA U JJIMHBI HACBIIIEHHBIX
KUPHBIX KHUCJIOT. Yem Bbllle TeMIlepaTypa IUIABJICHUS >KUpa, TeM OH TpyJHEe
ycBauBaercs. YeM OoJibllie B KUpE HENMpPeAeNbHbIX (HEHACHIICHHBIX) )KUPHBIX KUCIOT U
4yeM OOJIblIEe CTENEHb HEMPEACIbHOCTH (UHCIIO ABOMHBIX CBA3EH), TEM HUXKE TeMIeparypa
IJIaBJICHUS. JKUpA, IOITOMY PACTUTENbHBIE Macjia OCTaIOTCS SKUIKUMH Jaxe IMpu
TeMriepatypax, 0nu3kux k 0°C u Huxe.

@dusnueckue CBOMCTBA KUPOB. KHpHI Jerde BOAbl U HEPACTBOPUMBI B HEW BCJIEACTBUE
CBOEH HEMOJIIPHOCTH, HO PaCTBOPUMBI B OPraHUYECKUX pacTBOpUTEsiX. C BOAOW KUPHI B
MPUCYTCTBUM CIIA0OBIX IIeNIoueid, OENKOB W JAPYTUX KOJUIOMJOB MOTYT OOpa30BBIBATh
OMYJIbCHH, T.€. PACHPENEIATHCS B BOJE B BUAEC MENbYAWIIMX KamejeK (Hampumep, B
MoJioke), nin. Hao0opoT, Menbuaiiiiye Kamneabkd BOABI PAaCHpEleNsitoTCs B KUpPE. DTO
CBOMCTBO JKUPOB HCIIOJIB3YETCS B POM3BOACTBE MaprapuHa, MaiioHe3a, KPEMOB, a TaKkKe
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UMETh OOJIbIIIOE 3HAYCHME AJIi YCBOCHHS >XKUpPOB. JKHpBI HENeTyud, HO MPU CUILHOM
HarpeBanuu (240-250 °C) paznararorcsi ¢ 00pa3oBaHUEM JIETYUMX CHUJIBHO MaxHYIIHUX
BEILIECTB, CPEAM KOTOPBIX albJIETHJ aKpPOJEUH HMEEeT OUY€Hb HENpPUATHBIA 3amax Hu
TOPBKHU BKYC.

N3 xumudeckux CBOMCTB Hanbosiee BaXKHBIMU ISl TUIIEBBIX KUPOB SIBISIOTCS TUAPOIIH3,
U OKUCJICHHE U THAPOTeHMU3AIus (BOCCTAHOBIICHHUE).

B mpouecce rumponusza KUpbl PACHICIUISIIOTCS Ha TJIMLIEPUH  CBOOOJHBIE KUPHbBIE
KUCIIOTHL. BaxkHoe 3HaueHHWe Mpu TUIPOJIU3E MMEET NPUCYTCTBUE BOJBI, TaK KaK OHA
NPUHUMAET HEMOCPEACTBEHHOE Y4YacTHE B PEaKIUU. [ UIpOSU3 KUPOB YCKOPSETCS MO
JCUCTBHEM COJEpKalINXCsAd B HUX (DEPMEHTOB JIMIA3, MPHU TOBBIIMICHUU TEMIEPATYPHI.
Enxne menoun (NaOH m KOH) Taxke BBI3BIBAIOT THUAPOJIU3 KUPOB. DTOT IPOIECC
Ha3bIBAKOT OMbLIECHUEM.

B npouecce XxpaHeHUs JKUPBI MOTYT TOJBEPraTbCsi MPOTOPKAHUIO, BBI3BAHHOMY HX
oxucneHuem. OKHUCIECHUE )KUPOB JACHCTBHEM KUCIOPOa Bo3ayxa 6e3 yuactusi pepMeHTOB
HA3bIBAIOT A8MOOKUCIeHUeM(camooKkucienuem). HaunHaeTcss 3TO M3MEHEHHE XHPOB C
oOpa30BaHMsI MEPEKUCHBIX COEAMHEHUN B PE3yJIbTaTe€ OKUCIIEHUS KHUCIOPOJIOM BO3/yXa
HENpPEeJEeNbHBIX JKUPHBIX KHUCIOT. 3aTEM B pe3yJIbTaTeé BTOPUYHBIX PEAKLUNA OKUCIECHHUS
IIEPEKNUCHBIX COCAVMHEHUN HAKaIJIMBAIOTCS AJBJAETUbl, KETOHBI, HU3KOMOJEKYJSIPHBIC
KHCJIOTBI WM JIpyTM€ BEIECTBA, INPUIAIOLINE XUPY TOpbKUM BKyc. OKHUCIUTEIBHOE
IIPOrOpKaHuE XKUPOB YCKOPSETCS B MPUCYTCTBUM Ja)K€ HEOOJBIIOIO KOJUYECTBA BIIArd,
CBETAa, ITPU NOBBILIEHHOHN TeMiiepaType. CKOPOCTh OKUCIEHUS BO3PACTAET C YBEIUUCHUEM
YuCia ABOMHBIX CBSI3€M B MOJIEKYJIE€ >KMPHBIX KHUCIIOT, B MPUCYTCTBUU KaTaIU3aTOPOB —
cienoB Meraia (Meau, skeneza). OKUCIEHHE >KHUPOB MOXKET MPOTEKaTh U C YYaCTHEM
(epMeHTOB, HamnpuUMep, OKHUCJICHHE MaprapvHa, CIMBOYHOIO Macjia IpPH TMOPaKEHUU
mieceHsIMU. OKHUCIIUTEIbHOE TMPOTOPKAHUE — CaMblii PacHpOCTPaHEHHBIM BHUJ MOPYU
&upoB. [Ipr 3TOM B %KHUpax HE TOJBKO YXYIUIAIOTCA OPraHOJIENITUYECKHE CBOMCTBA, HO U
CHW)KAeTCs HUX OuoJiorMyeckass UEHHOCTh 3a CYET YMEHBIIECHHS COJEp KaHUs
HE3aMEHUMBIX TOJUHEHACHIIICHHBIX JKUPHBIX KHUCJIOT (JMHOJIEBOM, JIMHOJIEHOBOM,
apaxu0HOBOM).

T'uopocenuzayus. Kuppl, conepkalie HENpeAeNbHbIE YXUPHbIE KHUCIOTHI, CIIOCOOHBI
MIPUCOEINHATL BOJAOPOJ MO MECTY ABOMHBIX CBs3eH. lIpomecc npucoenuHeHus xupamu
BOJIOPOJIa Ha3bIBAETCs cudpozenuzayuel. B pe3ynpraTe HenpeaeabHbIE KUPHbBIE KUCIOTHI
MPEBPALIAIOTCS B MPEACIIbHBIC, a JKUPBI U3 )KUJKUX — B TBep/ble. [ MApOreHn3npoBaHHbIHI
KUP SBIISETCS OCHOBHBIM ChIPbEM JJIs1 U3TOTOBJICHUS MaprapiuHa U KyJIMHAPHBIX )KUPOB.
Qusuxo-xumuyeckue noxkasamenu cupog. IXupbl XapaKTEpU3YIOTCS HEKOTOPBIMU
o0UMHU  (PUBUKO-XUMUYECKUMH TIOKa3aTeNlsIMH, K KOTOPBIM OTHOCSATCS IUJIOTHOCTD,
TEMIIepaTypbl IUIABJICHUS W 3aCThIBaHUS, KOA(DPUIIMEHT NpPeOMIICHHS, BI3KOCTb,
KHCJIOTHOE YMCIIO, YUCIIO OMBUICHUS, WOAHOE YHUCIO U Jp. COMOCTABICHUE MOITYYEHHBIX
npy aHaiau3e (PU3MKO-XMMUYECKHX TIOKa3aTeleil MO3BOJSET YCTAaHOBUTH MPUPOILY U
KaueCTBO KHPA.

Kucnommuoe uucno nokasblBaeT CKOJIBKO MI' €JKOT0 Kaldusl TpeOyeTcs Al HEUTpalu3aiuu
CBOOO/HBIX KHUPHBIX KUCIOT, coaepxkamuxcs B 1 1 xupa. CBOOOAHbBIE KUPHBIE KUCIOTHI
HAKaIJIMBAIOTCS B OKUpEe TMpu ero rugapoiuse. Yem Ooznee OJaronpustHel U
MPOJOKUTETbHBI YCIIOBUSI XpaHEHUsI, TEM OOJIbllIe HAKAIUIMBAETCS CBOOOHBIX >KUPHBIX
kucnoT. KucioTHoe 4ucio xapaKTepusyeT CBEXEeCTb M JO0OPOKauyeCTBEHHOCTh KUpa U
O0raTbIX KUPOM MUILEBHIX MPOIYKTOB.
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Yucno omvinenus XapakTepU3yeTcsi KOJINYECTBOM MI €AKOro Kajusi, HEOOXOIUMOro Jis
HEUTpaIn3aluu Kak CBOOOJHBIX, TAK U CBSI3aHHBIX JKUPHBIX KUCJIOT, CoAepKamuxcs B 1T
Kupa. BbICOKOE€ 4YMCIIO OMBUIEHHMS  YKa3blBa€T Ha  IIPUCYTCTBHE B  XKHUpE
HU3KOMOJIEKYJISIPHBIX KUCIIOT.

Hoomoe uucno mokasbiBaeT KOIMYECTBO I' Ho/a, KOTOPOe MOKET IIPHCOEAUHUTECS K 100 T
xupa. Mo, kKak M3BECTHO, MOXKET BCTYNATh B PEAKIHIO C HENPENETbHBIMU JKHPHBIMH
KHACJIOTaMH, MPUCOCIUHSSACh K HHMM II0 MECTy JBOHHBIX cBsizedl. Uem Ooblie
HEHACBIIICHHBIX JKUPHBIX KHCIOT COAEPKHUTCSI B MOJIEKYJE >KHpa, TeM OoJbliee
KOJIMYECTBO MOJa OH MOXKET CBA3aThb. YeM BbIlIE HOAHOE YMUCIIO, TEM XKUpP Jerde
OKHCIIIETCS. U MEHEE YCTOMYUB IIPU XPAHEHUU.

TEXHUKA BBITIOJIHEHU S PABOThI

2.1. CPABHEHUE HEHACBIIIEHHOCTU PA3JIMYHbBIX XKNPOB
OOopynoBanmne, peakTHBbl. Becbl TEXHOXMMHYECKHE; MHUKpPOOIOPETKa; MPOOHpKU
CTEKJISIHHbIE XUMHUYECKHE;, MUNETKHU; xsaopodopm; iox (0,001 H) B xsmopodopme.
O0bexkTHl  HcCHeNOBaHMsA. PasznuuHble JKUPBL: KOPOBbE Maclio, CBHHOE callo,
pacTUTEIbLHOE MACiO, MApTapuH.
OtBecuth B mpoOupku no 0,5 r pa3inuyHbIX XUPOB (CBUHOE Cajlo, KOPOBbE MAacIo,
Mapraput, MOJICOJIHEYHOe Macio). PactBoputh kaxawlii xup B 3 M Xjopodopma u
TuTpoBath U3 MukpooOroperkn 0,001 H pacTBOopoM ioga B xsiopodopMe 1O OTYETIUBO
PO30BOM OKpacku. 3anucaTh 00beM pacTBOpa Hojia, MOMIEAIINNA Ha HACBHIILIEHUE KaX]I0TO
BUJA Kupa. Pe3yapTaThl ONMBITOB BHECTH B TaOIHILY.
Tabmuna 2.1

Bun xxupa O06BeM 0,001 u #oma B xjopodopme,
MOLIEIIINAN HA THTPOBAHUE

CauBoYHOE Macjo
CBuHOE cano
IToaconneunoe macio
Maprapun

CI[eHaTI) BBIBOJBI O CTCIICHH HACBIMICHHOCTH PA3JIMYHBIX JXHPOB, PACIIOJIOXHUTD
HUCCIICJOBAHHBIC JKUPLbI 110 Y6BIBaIOIHCﬁ CTCIICHU HACBIIIICHHOCTH.

2.2. OIIPEJIEJIEHUE ®U3UKO-XUMNYECKUX ITOKA3ATEJIEN XXHPA.
O6opynoBanue, peakTuBbl. PedpakromeTp, CEKyHIOMEp, BUCKO3UMETDP KalUJUISIPHBIH,
BEChl TEXHOXMMHUYECKUE, KOHMYECKUE KOJIObI Ha 250 i, MUKpOOIOpETKa; HeWTpanbHas
CMECh 3TUJIOBOTO CHUPTA M 3THIOBOTO 3¢upa B cooTHoueHuu 1:2, 1%-HbIil cniupToBOM
pactBop (enondranenna, 0,1 H pacTBOp rujpaTa OKUCH HATPHUSI.

OOBEKTHI uccienoBanus. Caexee (paduHHpoBaHHOE WM HepahUHUPOBAHHOER)
PACTUTENBHOE MacCIO; Maclo, MOABEPTHYTOE JUINTEILHOMY XPaHEHUIO; MAcJo, IPOrPEeToe
B Teuenue 2, 4, 6, 8 u 12 gacos.

Omnpenenenue BS3KOCTH M KOI(DPHUIIMEHTAa MPETOMIICHUSI CBEXET0, XPaHHUBIIETOCS U
IpOrpeToro oOpas3loB PacTUTENBHOIO Macia. BsS3kocTh Macna onpefenuTh ¢ MOMOIIBIO
KanuwusipHOro BUcko3umeTrpa mnpu temmepatype 20 °C. Ilocne uccnenoBanusi Kaxaoro
oOpa3lla Maciio U3 BHUCKO3UMETpPA BBUIUTh, MPOMBITH NPHUOOP OPraHUYECKUM
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pacTBOpHUTeNieM (C pacTBOpUTENEM paboTaTh MO TATOM) M MPOCYIIUTH B CYIIMIBHOM
mkagy.

Koaddunment mnperomneHuss oOpa3lioB Macia OINpeaeiauTh B pedpakTOMETpe C
touHocThio 70 0,0002. Ilocrme coBMElIEHHS TpaHUIIBl pas3fena CBETa W TEHU C
NEPEKPECTHEM CETKM OTCUMTATh MO IIKaJe IEJble, JECAThIC, COThIE M THICAYHBIC IOJIH
3HAUEHUS MOKA3aTeNsl MPETOMIICHHUS], IECATUTHICSYHBIC O OLICHUTH Ha TJas3.

3amep npoBecTH 2-3 pasa v MOACUYUTATH CpeAHee apu(PpMeTHIecKkoe 3HaUeHHE.
Omnpenesienne KHCJIAOTHOrO 4YMciaa. HakorineHue cBOOOAHBIX KUPHBIX KHUCIOT MPHU
TEPMUYECKOM OKHCJICHUH Maciia KOHTPOJIUPYIOT, OMPEAEIIssl €r0 KUCIOTHOE YUCIIO.

B koHM4Yeckyo K010y BMECTUMOCTBIO 250 MJI OTBECUTh HA TEXHOXMMHUYECKUX Becax 3-5 T
xupa, npuauth 50 MJI HEUTpanbHONW CMECH ITHIOBOTO CIHUPTa M 3TUIOBOro 3¢upa,
nepeMenaTh 0 MOJHOTO PACTBOPEHUs Kupa U A00aBuT 3-4 kamm 1%-HOT0 CIUpTOBOTO
pactBopa (ernondranenHa. Ecau macio temHoe, To BMecTo (eHonapTaIeuHa CIeayeT
no6aBute 2 Ma 1 %-Horo pactBopa TumondranenHa. PactBop wmacna ObICTpO
OTTUTpOBaTh U3 MUKpoOopeTku 0,1 H BOAHBIM PacCTBOPOM THIpaTa OKUCH Kallus WA
HaTpUs 710 MOSIBJICHUS ¢1a00-pO30BOM OKpacKku, ycToiunBoil B TeueHue 30 cekyH/, eciu B
KaueCcTBEe MHIUKATOPA UCIOIb30BaJICs (peHo(PTanenH, Wik CHHEH — P KUCIIOIb30BaHUU
TUMOJI(pTATCHHA.

KucnoTHOE Y4nciio BEIYHUCTSIOT 10 popMyIie:

Kot — 5,611-k-b,

a

rae b — kommaectBo 0,1 H pactBopa KOH mnu NaOH, u3zpacxomoBaHHOTO Ha TUTPOBAHUE,
MUT;

k — monpaBka k Tutpy pactBopa KOH mim NaOH ;

5,611 — tutp Touno 0,1 u pactBopa KOH nmn NaOH;

a — HaBeCKa JKHpa B T.

Pe3ynbTaThl HcciieqoBaHUi CBECTU B TaOnMILy 2.2.

Tabnuma 2.2
O6pa3ipl duU3nYECKUe NOKa3aTeIN XUMHUYECKHUE
Macen noKasaTesau
BSI3KOCTD Koadpdumument KucnorHoe uucio
MPEIOMIICHUS

CnenaTh BBIBOOHI:

1) 0 3aBUCUMOCTH BSI3KOCTH M KO3(P(ULMEHTa MPEIOMIICHUSI PACTUTENBHOIO Maciia OT
IIPOJIOJKATEIBHOCTH €T0 XpaHEHUS! U HarpEBaHMS;

2) 0 3aBUCUMOCTH KHCJIIOTHOTO YHCJIAa PACTUTEIBHOIO MAca OT HPOAOJIKUTEIBHOCTH €r0
XpaHEHHMsI U HarpeBaHUs;

3.KOHTPOJIbHBIE BOITPOCHIL.

1. Yto Takoe JUMmUabI?

2. Ha xakue BUAbI NOAPA3ACIAIOTCS JIUITNIBI?

3. KakoB XMUMUYECKHI COCTAB U CTPOCHUE KUPOB?
4. Kakue BUIBI 5KUPOB BbI 3HAETE?
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5. KakoBbI pu3ndeckue 1 XUMHUUECKHE CBONCTBA )KUPOB?

6. Kakue wu3MeHEHUs MpeTepneBarOT KUPbl MHILEBBIX NPOAYKTOB NpPH XPAaHEHUU U
TepMHUUECKOi 00paboTKe?

7. KakoB MexaHU3M aBTOOKUCIIECHUS KUPOB?

8. UTO mpoMCXOIUT C >KHpaMH TpPH B3aUMOJECUCTBUM C BOJIOM MpU XpaHEeHUU U 9.
THAPOTEPMHUUECKON 00paboTke?

9. Kakue ¢usnueckue mokazareian KauecTBa KUPOB Bbl 3HAETE U KaK OHU MU3MEHSAIOTCS B
npoliecce XpaHeHUsI U TePMUYECKOM 00paboTKM?

10. Kakue xummudeckue nokaszarenu (KOHCTAHThI) dKUpa Bbl 3HAETE U KaK OHU U3MEHSIOTCS
NpU XpaHEHUU W TEPMHUYECKOI 00paboTke?

11. Yro moHuMarOT moj OHMOJOTMYECKON IIEHHOCTHIO >KMpa U KaK OHAa W3MEHSETCS B
MPOLIECCe XPAaHEHUS U TEPMUUYECKOIM 00paboTKu?

JIABOPATOPHAS PABOTA Ne5

Tema: «KOJIMYECTBEHHBIN AHAJIN3 BUTAMUHOBY
1. Teopernyeckas 4acTh (KOJUIOKBUYM).
1.1.ITpunimns paboThl POTOAIEKTPOKOIOPUMETPA.
1.2. buonorudeckas pojib KapOTUHOB.
1.3.buonornueckas ponas Buramuna C.
2.ITpakTryeckas 4acThb.
2.1. N3yueHnne CBOMCTB U METOMIBI KOJIMYECTBEHHOTO ONPEIEIICHHUS KAPOTUHOB.
2.2 Onpenenenue koanuecTBa BUTaMuHa C ¥ U3y4EHHUE €ro CBOMCTB.

1. TEOPETUYECKASA YACTb.

DOTOKOTOPUMETPUYECKUM HIU  (DOTOIITEKTOKOIOPUMETPUUECKUM  HA3BIBACTCSA
METO/, OCHOBAaHHBIA Ha (QPOTOMETPUPOBAHUM (M3MEPEHUHU) KOJIMYECTBA CBETA,
OPOIISNIIETO Yepe3 OKpalleHHBIH pacTBOp ¢ ToMoImIbio ¢orodnemenToB. [lox
BO3JeiicTBMEM  cBeTa B (DOTORJNIEMEHTE  BO3HMKAeT  JJIEKTPUUECKUH  TOK,
IPONMOPLUMOHANIBHBI ~ MHTEHCUBHOCTHM  ocBeuleHus. Cuia  TOka — u3MepsieTcs
YyBCTBUTEJIbHBIM NPUOOPOM — TaJIbBAHOMETPOM, IO IMOKa3aHUAM KOTOPOTO HaXOMST
KOHLEHTPALUIO ONPEAEIIIEMOT0 BEIIECTBA B PACTBOPE.

®0T0371€MEHTOM Ha3bIBAETCsl MPUOOP, B KOTOPOM CBETOBAsi SIHEPIHsI MPEBpAIIACTCS
B 2JIeKTpuueckyro. Pabora ¢oTosnemenTa ocHoBaHa Ha siBiIeHUH (PoTodPdekTa — OTphIBE
AJIEKTPOHOB OT aTOMOB BEIIECTBA TO]] BIUSIHNUE OCBEIIICHUSI.

B cBsi3u ¢ Tem, 4TO MeXAy HWHTCHCHBHOCTHIO CBETOBOTO IOTOKAa M CHJIOW
AIIEKTPUYECKOTO  TOKAa, pPa3BUBAeMOT0  (DOTOIIEMEHTOM,  CYIIECTBYET  MpsiMast
MPOMOPIMOHATEHOCTD, (HOTOIIEKTPOKOJIOPUMETPUICCKII METO/A TMOMUUHSICTCS TEM XKe
3aKOHOMEPHOCTSIM, KOTOpBIE JIe)KaT B OCHOBE (DOTOMETPHH.

CymHocTh paboThl (POoTOKOIOpUMETpa TPSIMOTO JEHCTBUS 3aKIOdyaeTcs B
CIIEyIOIeM: Ha TYTH CBETOBOTO IOTOKA MOMEMIAIOT CBETOQUIBTP M KIOBETHI C
OKpalleHHBIM pacTBOpoM. M3 pacTtBopa cBeT momagaer Ha (OTOIIEMEHT, B KOTOPOM
BO3HUKAET COOTBETCTBYIOIIAsl CUJIAa TOKA, U3MepsieMasi rajibBaHoMeTpoM. [lo mokazanusm
IIKaJbl TaJIbBAHOMETPA, IMOJIb3YSACh KaJIMOPOBOYHON KPHUBOM, HAXOIAT COAEpKAHHE
BellecTBa B pacTBope. CxeMa OTJIMYaeTcsi IPOCTOTOM, HO HHTEHCUBHOCTh OCBEIIEHHOCTH
3aBHCHUT TO KOJeOaHUMN HANPSKEHUS B CETU IEPEMEHHOTO TOKa.
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OCHOBHBIMH TTapaMeTpamMH BceX (POTOMETPUUECKUX OIMpPENEICHUM SIBISIIOTCS JJIMHA
BOJIHBI A, TP KOTOPOI MPOU3BOJUTCS M3MEPEHUE ONTUYECKOHM IMIOTHOCTH, BETUYHHA
ontudeckoit miotHoct D, Tommmnaa ciost obpasua |, xonmeHtparus pactBopa C.
KanubpoBouHslii rpaguk mpeacraBisieT co0oil TrpapuK 3aBUCUMOCTH ONTHYECKOM
mwoTHOCTH (Dy) oT kKoHIIeHTpauu ucciexyemoro pactsopa (C).

JIaHHBII METOJT MOYKHO MCIIOJIB30BaTh JUIsl aHAJIU3a TOJBKO ONTHYECKHU MPO3PAYHBIX
KUJKUX CPE.

B  mactosmelr pabore ¢  TOMOIIBI0  (POTOKOJOpPUMETpPA  MPOBOIUTCS
KOJIMYECTBEHHBIN aHAJIN3 KAPOTUHOB B CIIMPTOBOM 3KCTPAKTE KPACHOIO MEPLA.

Butamun C (aHTHCKOpOYTHBIN BUTAMHH ) PEACTABIISIET COO0M aCKOPOMHOBYIO
KHCJIOTY. XapaKT€pPHBIM CBOMCTBOM ACKOPOMHOBOU KUCIOTHI SIBISIETCS €€ CIOCOOHOCTh K
okuciieHnto. OHa OKHUCISETCS B ICTHAPOACKOPOMHOBYIO KUCIIOTY. KOTOpasi B CBOIO
ouyepeb MOXKET ObITh CHOBAa BOCCTAHOBJIEHA B ACKOPOMHOBYIO KHCIIOTY.

Cnocobnocth BUTaMuHa C K OKHUCIECHUIO UCIOJIb3YETCS JUIsl €r0 KOJIMYECTBEHHOTO
onpeaeneHusi. OH MOKET BOCCTaHaBIMBATh 2,6- NUXJIOPPEHOIMHIOPEHON, IpeBparast
€ro B OECLIBETHOE COETUHEHUE.

B HelTpalibHOW W IIEIOYHOM cpelle BOAHBIM pacTBOp HATpUEBOM coyu 2,6-
auxjaopheHoauHA0(EH0Ia OKpallleH B CUHMI, B KUCIION cpelie- UMEET PO30BYIO OKpPACKy
npu pH 4,0-5,0- B puonetoyto.

2.TEXHHUKA BbIIOJIHEHMA PABOTEIL.

2.1. KOJIMYECTBEHHOE OITPEAEJIEHME KAPOTHUHOB.

B xon0y ¢ npureptoii npoOdkoit Ha 250 M BHOCAT 1 T BO3AYIIHO-CYXOT0 KPaCHOTO
nepia, NpeaBapuTENbHO TOHKO U3MENbYEHHOT0, 100aBisitoT 200 M1 netpolieiiHoro s¢gupa
U MIPOBOJAT DKCTPAKIHUIO B TEUEHUE 24 4acoB.

OxpanieHHblid B KeNTbId 1BET 3(Up OTPUIBTPOBBIBACTCA B MEPHBIA LUIUHAP.
Ilocne »3TOro oOmpenenstoT HMHTEHCHUBHOCTb OKPAacKW IOJYYEHHOIO pacTBopa Ha
(OTORIEKTPOKOIOPUMETPE, TPEIBAPUTEIBHO TOCTPOUB KATMOPOBOUHBIN TpaduK.

[TocTpoenue kanuOpoBOYHOTO rpaduka.

B mepnyro konly Ha 1in momemaroT 0,72 uucthix kpuctamioB K,Cr,O;. PactBop
THIATENFHO B30AJITHIBAIOT M OCTaBISIOT Ha CYTKM B TeMHOM Mecte. lllkamy roroBsiT
TOJIKO Ha CJEAYIOIMNA JCHb COTJIACHO HIpKenpuBeneHHow Ttabmune. I[locie sroro
OMPENENSIIOT HWHTEHCUBHOCTh OKPAaCKM TOJIYYEHHOIO pacTBOpa NYTEM OINpEAeeHUs
ONTHYECKOU MIOTHOCTH Ha (DOTOIIEKTPOKOJIOPUMETPE U CTPOSIT KaTMOPOBOUYHBIN rpaduk
Ha MUJUIMUMETPOBOI1 Oymare.

HBGTH&H KOJOPHUMCTPHUUICCKA HIKaJa.

No Kon-Bo | Kom-Bo | Koa-Bo Ne Kom-Bo | Kom-Bo | Kon-Bo
MIPOOHPK | OCHOBHO | BOJIBI, KapOTHHA, | MPOOUP | OCHOBHO | BOJBI, | KAPOTHHA,
n ro MJI MI/MII KU ro MII MI/MII
pacTBopa pacTBopa
, MII , MII
1 2 3 4 5 6 7 8
1 10,0 0,0 0,004160 |11 50 50 0,002080
2 9,5 0,5 0,003959 |12 4,5 55 0,001872
3 9,0 1,0 0,003744 |13 4,0 6,0 0,001664
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4 8,5 1,5 0,003536 |14 3,9 6,5 0,001456
5 8,0 2,0 0,003328 |15 3,0 7,0 0,001248
1 2 3 4 5 6 / 8

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

Coneprxanne kapoTuHa (Mr%) BBIUUCIISIOT IO (hOpMyIIe:
C=(0,00416-a-K-100)/(I-M), rne

A — BeTMYMHA ONTUYECKOH MIIOTHOCTH UCIIBITYEMOTO PacTBOPA;

K — 06bem 3¢pupHOro sKCTpaKTa, Mi;

[T — BenmmuMHA ONITUYECKON MJIOTHOCTH CTAHAAPTHOTO PAcTBOPA;

M — KOJIMYECTBO IKCTPAKTA KPACHOTO Meplia, B3STOTO JIJIsl aHaIu3a, MJI;
0,00416 — xonuuecTBO KapoTHHA B 1 MJI CTaHAAPTHOTO PacTBOPA, MT.

2.2.0IIPEJEJIEHVE BUTAMUHA C

K 50 mu. Monoka npunuBaroT 4 MJI HACHIIIEHHOTO pPacTBOPA I11aBEJIEBOM KUCIIOTHI.
[Tocne B3OanThiBaHMs mpuianBaioT 10 MJ. HaCBHIIIEHHOTO PacTBOpa XJIOPHUCTOIO HATpus,
NepPeMeIuBaloT U (QUIABTPYIOT. 25 MII. (QUIBTpa MEPEHOCAT B KOHHYECKYIO KOJIOY U
tutpytor U3 mukpodOropetku 0,001 N pactBopom 2,6- auxiopdhenonunaodeHonsa 1o
PO30BOr0 OKpallMBaHWs , HE ucyesaromero B teueHne 30 cekyHna. Ecinm B pesynbraTte
GbuIbTpOBaHMS MapayIeNbHBIX MPOO HE COBMANAIOT MPOU3BOMAST €IIe TUTPOBAHUE JBYX
po0.

1 M. 0,001 N pactBopom 2,6- nuxiopdenonunaodenona coorerctyet 0,088 mr.
aCKOpOMHOBOM KHUCJIOTHI.

3. YKA3AHUMA 110 TEXHUKE BE3OITACHOCTHU

PaGoThl ¢ KOHIIEHTPUPOBAHHBIMU PACTBOpPAMHU KUCJIOT W MIEJIIOYEH MPOBOJUTH B
BBITSDKHOM IIKady MpU BKIIOYSCHHOW BEHTHIIAIINH.
Cobumronath nmpaBuiia paboThI € AIEKTPOIIPUOOPAMHU.

KOHTPOJIbHBIE BOITPOCHI
1. TeopeTnueckue OCHOBBI M MPUHITUI PAOOTHI (hOTITEKTPOKOJIOPUMETPA.
2. Kakue cBoiicTBa aCKOpOMHOBOM KHUCIOTHI U 2,6- nuxiopdeHonuHaodeHona gexar B
OCHOBE KOJIMYECTBEHHOTO onpeaencHust ButaMmuaa C?
3. [Touemy TuTpoBanue Buramuna C B kucioii cpene?
4. Kakue npoayKTel 00pa3yroTcs Mpy oKuciaeHun Butamuna C?
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JIABOPATOPHAA PABOTA Ne6

Tema: "KAUYECTBEHHBIIT AHAJIN3 BUTAMHWHOB.
1. TeopeTudeckas 4acTh (KOJUIOKBAYM).
1.1. BwurtaMuHBI U UX KJIacCUpUKAIUS.
1.2. XupopacTBOpUMBbIC BUTAMHUHBI.

1.3. BoaopacTBopuMbIe BUTAMHUHBI.

2. IlpakTrueckas 4acThb.

2.1. OnpenenieHHO THAMUHA.

2.2. OnpenienieHre HUKOTUHOBOE KUCIIOTHI.
2.3. OnpeneneHre MUPUI0KCHHA.

2.4. Onpenenenue pubdbodaaBuHA.

2.5. OmpeniesieHre peTUHONA,

2.6. Onpenenenue 3prokanbipdepoa.

1. TEOPETUYECKAS YACTb

BuramuHbl - He3aMEHHMBbIE NJIs JKU3HM OpPraHMYECKHE BEIIECTBA Pa3HOOOpa3HOM
CTPYKTYPBI, SBJISIFOITUECS OMOJIOTMYECKUMHU KaTalM3aTOpaMHU XUMHUYECKUX PEaKIui Wil
peareHTaMu (POTOXMMHUYECKUX IPOLIECCOB MPOTEKAIOIINX B KJIETKE M y4acCTBYIOUIUE B
oOMeHe BEIIEeCTB, KaK MPaBUiO, B COCAUHEHUH CO CrieHU(UUECKUMHU OEJIKaMU B COCTaBe
(epMEHTHBIX CUCTEM.

Tuwamun (ButamuH Bj) - BojgopacTBopuMbIid BHTaMUH. Hapsay ¢ aMHHOTpymmomn
BUTaMUH Bi1 COIEpKUT aToM cepbl M ITOATOMY OH MOJyYHJI CBOE Ha3BaHHE THAaMUH. B
XUMHAYECKON CTPYKTYpE€ OH COJIEPXKHUT [BAa KOJbLA - NMUPUMUIMHOBOE M THA30JBHOE,
coelMHEeHHbIe MeTuieHoBol (- CHy) rpymnmoii.

8 NHg‘H..

N# CH:~N _CHs
‘ J\/j/ I [ e
LH:C N S~ CH,-CH,0H

A+

[TupuMUIMHOBOE KOJIBIIO TuazomoBoe KOIbLO
Tuamun (BuTaMuH B1) - COMSHOKKCIAS COJTb.

[Ipu HETOCTATOYHOCTH THAMHUHA pa3BUBAETCS TsKenoe 3aboneBanue Oepu-oepu. B
HACTOAIIEE BpeMsl YXKE€ HUMEIOTCA JaHHbIe JUIS TOATBEPXKACHUS MHEHHS, YTO 3TO
3a0oneBaHue TMPEACTABIsIET CO000H KOMOWHHMPOBAHHBIM aBUTAMUHO3 TIPU KOTOPOM
OpraHU3M HCIBITBIBACT TMOTPEOHOCTh, W B JAPYIHMX BHUTaMUHAX - pudbodIaBune,
nupuaokcuHe, Buramuae PP, C u apyrux. 3 OnoxumMudeckux HapyuieHu aBUTaMUHO3€E
B1 ciemyeTr OTMETHTh pa3BUTHE OTPHUIATEILHOTO A30THCTOTO OanaHca, yBEJIWYCHHE
BBIJICTICHUS] C MOYOW aMUHOKHCIIOT M KpeaTHHa, a TaKXKE PE3KOE YBEIMYEHUE B KPOBU
KOHIIEHTPAIlMU a-KEeTOKUCIOT (B OCHOBHOM THUpoBUHOTpanHoi). Ilokazano, uTo
CoJiep)KaHnEe THAMHUHA B CEPJACYHON MBIIIIE U TIeUeHN y OOJIBHBIX Oepu-0epu B 5-6 pas
HUKE HOPMBI. THaMHH IMIMPOKO pacrpocTpaHeH B mpupopae. CoaepKUTCs B MIICHUYHOM
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xjede, coe, Topoxe, a TaKXKe B MPOMYKTa, >KUBOTHOTO MPOUCXOXKICHUS - W TICUCHH,
HOuKax, Mojoke. CyrouyHast motpedHoCTh OT 1,3 10 1,9 M.

HukorunoBas kuciora (BuramuH PP) - BHTaMHH, OTHOCSIIMMCS K KOMILUICKCY
BUTaMHHA B, HCOOXOIMMBIX YEIOBEKY W MHOTMM MIICKONHTAIOIMM. B Buiue amuga
HUKOTHHOBAs KUCJIOTa BXOJUT B cocTaB kKoepMmeHToB neruaporenas - HAJI, u HAld.
ConepkuTes B MIPOYKTaX PACTUTEIIBHOTO M )KHBOTHOT'O MPOUCXOXKACHUS (MOJIOKO, MSICO,
puI0a, Apoxokr. HUKOTHHOBAS KUCI0Ta MOXKET CHHTE3UPOBATHCS B OPraHU3Me HEKOTOPBIX
KUBOTHBIX M3 TpunTodana. CyroyHas moTpeOHOCTh YeIOBEeKa B HUKOTUHOBOM KHCJIOTE -

15-20 wmr.
,/‘ COOH
SN

HuxoTuHoBas Kuciora

[Mupunokcun (ButamuH Bg) Tepmun "Butamun Bg" npumMeHsieTcss ko BceM TpeM
MPOU3BOAHBIM 3-OKCUITMPUMHINHA, KOTOPbIE 00J1a1at0T BATAMUHHON aKTUBHOCTBIO:
MAPUIOKCUHY, TUPUTOKCAITIO, TUPUAOKCAMUHY.

CH.OH
HO 7 CH,OH-

o
0Ny
[Inpunokcun
Butamun Bg mmpokxo pacmpocTpaHeH B MPOAYKTaX PACTUTEIBLHOTO W >KUBOTHOTO
MPOUCXOXKACHUA. VICTOUHMKOM 3TOTO BUTAaMHUHA [JIs 4YeJOBEKa MOTYT OBITh: TOpPOX,
daconb, xned, kaprodenb, Msaco. CyTouHas MOTPEOHOCTh [JIsi YEJIOBEKA TOYHO HE

YCTaHOBJICHA, T.K. OH CUHTE3UPYETCSI MUKPO(DIOPON KUIIICUHHKA.
[Tupumokcans (BUTaMuH Bg) - alibierniHoe MpOru3BOIHOE MHPHUIOKCHHA.

040

-

HO 2y CH.OH
HsC \N .

NUPHAOKCUIL

B Bunme docdhopnoro sdupa - nupumokcanmbdocdara BXOIUT B COCTaB psijaa
(bepMEeHTOB, KaTaTU3NPYIONMINX PEAKIINH IEPEaMUHUPOBAHUS U JCKapOOKCHUIMPOHAHUS a-
AMHUOKHUCIIOT.

PuGodnasun (BuTamuH By) - BogopacTBOpuMBIi BUTAaMUH. B OCHOBa €ro cTtpocHus
JEKUT CUCTEMa U30AJJIOKCO3MHA, M OOKOBOM L[EMH - MATUATOMHBINA CIIUPT - PUOUTOJ.
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CH,- ( GHOH), - CH.OH

peees
| N 0 prbodrasny

buonoruueckas akTUBHOCTH puHOOGIaBHHA OMNPEACNATCS €ro OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIMU CBOWCTBaMU. PubodnaBuH, mpucoenuHssi ABa aTomMa BOAOPOJA,
o0paTUMO BOCCTaHaBJIMBAETCS, MEpexois B OECLBETHOE COCAMHEHHE - JehKo(IaBUH.
Bxoaut B coctaB (pyiaBUHOBBIX AeTUporeHas. M3 muineBbix NpoayKToB prOOohIaBUHOM
Ooratbl: xy1€0 (M3 MyKH IpyOOro rnomosa), CeMeHa 3JIaKOB, SIiIla, MOJIOKO, MSICO, CBEXKHE
GpykThl, OBOIIM. B meueHW M MOYKax >KUBOTHBIX pUOOGIIaBUH CBS3aHO O€JIKaMu B
cocrae ®MH (PpraBunmononykneoruna) u ®AJl. M3 opranusma yeaoBeka v KUBOTHBIX
pubodIaBuH BBIAEISIETCS ¢ MOUYOM B cBOOOHOM Bujie. CyTOUHasi MOTPEOHOCTh YeIOBEKa
2-4 wr.

Petunon (Butamuu A) - KUPOPACTBOPUMBIM BUTAMHUH, MOJIEKYJIa KOTOPOT'O COCTOUT
u3 b - HOoHOBOTO siIpa 1 OOKOBOW M3OMPEHOUTHOM LIETTH.

HC . CH, CH, CHs
@, CH=CH-C=CH-CH=CH-C = CH-CH,0H
CH, - |

peTHHON

Petunon obGnagaeT BhICOKOW crenupuUYHOCTHIO CTpoeHHs. M3mMeHeHus: B OOKOBOM
LUENH TPUBOAAT K CHIDKCHUIO WIM TIOJHOM TNOTEpPE BUTAMUHHOM AKTUBHOCTH Y
MOJYYEHHBIX MPOU3BOAHBIX. JIeliCTBHE CBETa, HarpeBaHuWE pPacTBOpa, IUIABJICHUE
KPUCTAJUIOB PETUHOJIA, KOHTAKT C TMOBEPXHOCTHO - akTUBHbIMU BemiectBamu (I[IBA)
MPUBOJIUT K ITUC-, TPAHC - U30MEPHBIM TiepexoaaM. [IpoButaMuHamMu peTUHOJIA SIBISIOTCS
KapoTUHOUIbl. ButamuH A HeoOXoauMm  Juisi  HOPMAJbHOTO  POCTa  MOJOJBIX
OpraHu3MoOB,  00jaJaeT NPOTUBOUH(EKIIMOHHBIM JCHUCTBUEM, y4acCTBYET B IpoIlecce
BOCIIPUSITUSI CBETA W BBITMOJHACT Pl Apyrux Ouosiorndeckux ¢yHkiui. CoaepKurcs B
OONBIIMX KOJUYECTBAX B JKUPE TEYCHH MOPCKUX PbI0O M HA3EeMHBIX KHUBOTHBIX.
HauGosnbiiee conepxanue KapoOTUHHOUIOB B MOPKOBH, a0pUKOCax, MepIie, TOMaTax.

Oprokanbiudepon (ButamuH [[2) - KUPOpACTBOPUMBIM BUTAMHUH, B OCHOBE
CTPOEHHUS KOTOPOTO JICKUT IUKIIOTICHTaHNeprupodeHanTpeHoBoe sapo. [lpu obmydernn
psina crepuHOB (7-I€rHIPOXOJIECTEpUHA, JProcTepuHOB) yd Tydamu oOpasyroTcs
COOTBETCTBYIOIINE BUTAMHUHBI TPYNIIbI J]

2. TEXHUKA BBITIOJIHEHW A PABOTHI
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2.1. OINPEAEJIEHUE TMAMHUHA

[Ipu  nedcTBUM  KENE30CHHEPOJIUCTOrO  KalbIMsl THAMUH  OKHUCISIETCS  C
00pa30BaHMUEM >KEITOr0 MUTMEHTA THOXPOMa.

K 1-2 wmr nopomka thamuHa jgo0aBisioT 1-2 kammum  5%-ro  pacTBopa
xenezocuHepoauctoro kanusa, 10 kamens eaxoro Hatpa (10%-it pactBOp) U
nepememmBaioT. [Ipu HarpeBaHMM JKUJIKOCTh OKpAIIMBAECTCS W JKEITHIA  IIBET,
npeBpallleHus THamMuHa B THOXpoM. [Ipu ocBemieHUM yiabTpaduONIETOBBIMU JydaMu
THOXpOMa BUJHA TOTy0ast (hIr0opecIeHITHS.

2.2.0IIPEJIEJIEHVE HUKOTUHOBOM KUCJIOTHI.

IIpn HarpeBaHMM HHMKOTMHOBOW KHCJIOTBI C PAacTBOPOM YKCYCHOKHCION MeIu
obpaszyeTcsi CHHUN 0CaJIOK METHOW COJTM HUKOTUHOBOU KUCIIOTHI.

5-10 Mr HUKOTMHOBOW KHCIIOTHI PACTBOPSIOT Ipu HarpeBaHuu B 10-20 karmisim 10%-
ro pacTBopa YKCyCHOM KHCIOTHl. K Harperomy [0 KHUIEHHsS DPAcTBOPY J00aBISAIOT
paBHBIE 00BeM 5%-TO pacTBOpa YKCYCHOKHCIION Menu. JKuakocTh OKpalIuBaeTcsl B
roiay0oil 1BET, a NpU CTOSHUU BBINAJACT CUHUN OCAZOK MEIHOW COJM HUKOTMHOBOMU
KHCJIOTBI.

OINPEAEJIEHUE ITMPUIOKCHHA.

[Ipu nmpubaBneHnu K pacTBOpy BUTaMuHa B6 pacTBopa XJIOpHOTO Kese3a, KUIKOCTh
OKpAlllMBA€TCsl B KPACHBIM LIBET BCIEICTBHE OOpPA30BAHMSI KOMIUIEKCHOTO COEIMHEHUS
Tumna (HpeHossATa xKeesa.

K 5 xamnsm pactBopa BuTammHa B6 mnpuOasmsaror 1 kammo 5%-ro pacTBopa
XJIOPHOTO JK€Je3a. BCTpAXuBaroT, )KUIKOCTh MPUOOPETAET KPACHYIO OKPACKY.

2.4. OITPEAEJIEHUE PUBODJIABNHA.

[Ipu noGaBreHuu K pacTBOpy prudbO(dIaBrHA KOHIIEHTPUPOBAHHON COJISTHOM KUCIOTHI
U METAJUTMYECKOTO IMHKA MTPOUCXOAUT OYpPHOE BBIIEIIEHNE BOJIOPO/IA U B KOHIIE PEaKIIUU
KENTasi OKpacka >KHAKOCTH MeHsAeTca. Peakmus 00yclIoBJI€Ha BOCCTAaHOBJICHHUEM
pubodaBuHa cHavyasia B ponodaBuH (MMPOMEXKYTOUYHOE COEAUMHEHHUE), a 3aTeM B
nerkogIaBUH.

B npobupky namuparor 10 kamens B3Becu pubodaaBuHa B Boje (0,025%-i),
N00aBIIAIOT 5 Karellb KOHIEHTPUPOBAHHOW COJISTHOM KHCIIOTBI M OIYCKAIOT 3EPHBIIIKO
MeTaJuTMdecKkoro nuHka. HaunHaercs OypHOE BBIJCICHHE BOJAOpOAA W UACT M3MCHEHUE
okpacku. OTMETUTh U3MCHEHHUE OKPACKHU B Ha4YaJle ¥ KOHIIC PCAKIIHH.

2.5. OITPEAEJIEHUE PETUHOJIA.
Xn0pohopMHBIH PaCTBOP PHIOLETO KUPA, COACPKAIIMN PETUHON, TIPHU JT00ABICHUU

KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, NPHOOpPETaeT KpacHOE OKpallMBaHUE,
nepexosiiee B KpacHO-0ypoe.
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B cyxyto mpobupky c¢ 1 mum peidbero skupa B xjopodopme BHOCAT 1 Karito
KOHILICHTPUPOBAHHOM CEPHOU .KUCIIOTHL. KMAKOCTh OKPAIIMBAETCS B KPACHBIM LIBET.

2.6. OIIPEAEJIEHUE SPT'OKAJIBLIUDEPOJIA.

Pui6buit xup, conepkamui sproxkaibiiudepos, npu H00aBIEHUHA pacTBopa Opoma
MEHSET OKPacKy.

B cyxyro npobupky BHOCST 1-3 kariu pelObero >xupa u 2-4 Karim pacTBopa OpoMa B
xsopodopme.. OTMETUTH U3MEHEHHUE OKPACKH.

YKA3AHMA 110 TEXHUKE BE3OITACHOCTM.
[Ipu npoBeieHNH aHATU30B Ha KUPOPACTBOPUMbIE BUTAMHHBI pa0OTaTh B
BBITSDKHOM IKa(y W IPH BKJIIOUEHUN BEHTHIIALINU.

4. KOHTPOJIBHBIE BOITPOCHI.

1. Yro Ttakoe BuTamMuHbI? Koryia u KeM OHU OTKPBITHI?

2. Kakue BUTaMUHBI OTHOCATCS K TPYIIIE )KUPOPACTBOPUMBIX ?

3. KakoBa cTpyktypa BUTaMUHOB Tpyniibl "A" 1 ux GU3MKO-XUMHUYECKUE CBOMCTBA?

4. Kakue M3 H3BECTHBIX NIPOBUTAMUHOB 00Ja/lal0T HauOOJbLIEH aKTUBHOCTBIO
BUTaMMHA A U KaK OHM MCIIOJIB3YIOTCS B Opranu3mMe?

5. Buramun /I, ero xummuueckoe CTpOEHHE, OMOJOrMYecKas poJib, UCTOYHUKU U
MIPOBUTAMUHBI.

6. Kakue cTepuHBI 1 IpU KaKUX YCIOBUSAX CUHTE3UPYIOTCS B BUTAaMHHBI Tpynmbl /1"
B OpraHu3Me?

7. KakoBbI pU3UKO-XUMUYECKHUE CBOMCTBA HUKOTHHOBOM KHUCIIOTHI?

8. KakoBo ctpoenne pudodnasuna? Ero pacnmpocrpaneHue B Mpupoje U ydacTue B
oOMeHe BellecTB?

9. KakoBa xumuueckas npupoaa TuamuHa? [IuieBbie HICTOYHUKHA STOTO BUTAMUHA.

10. B cocraB kakux (hepMEHTOB BXOAUT MUpUAOKCHH? KakoBa ero xumuueckas
npupona’?

JIABOPATOPHASA PABOTA Ne 7

Tema: «YTJIEBO/bI».
1. Teopetnueckas 4acTh (KOJJIOKBUYM).
1.1. YrneBoapl, onpenesieHue U Kiaaccuukarms.
1.2. O6mme cBOMCTBa MOHO3.
1.3. Jucaxapuasl. Ctpoenne. CBoiicTBa.
1.4. ITonmucaxapuasl. CTpo€HHE CBOMCTBA.
1.5. IIumeBast IEHHOCTH YIJIEBOJIOB.

2. IlpakTrueckas 4acThb.
2.1. Jloxa3aTenbCTBO HaJIM4YMUS THUAPOKCWIBHBIX TPyNI B  MOJIEKyJax
YTJIEBOJOB.
2.2. Jloka3aTenbCTBO HAIMYHUS KApOOHWIBHBIX TPYIIIL.
Anpaerunnas npoda Mype.
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2.3. Peakuuu BOCCTAHOBJICHMSI META/NIOB W  OKHUCJIEHHUSI  YIJIEBOJOB B
LIEIIOYHOU Cpefie.
2.4. lucaxapuipl.
[{BeTHBIE peakMK Ha caxapo3y.
2.5. Ilonucaxapusl.
2.5.1. lIBeTHBIEC peakMy HA KpaxMall.
2.5.2. KomouiHbie CBOMCTBA KpaxMmala

1. TEOPETUYECKAA YACTbD.

YTHeBoabl - MOJUTHIPOCKHATBICTUIBI UM KETOHBI C AIMIUPUYECKON (HopMyIIoif
Cm(H20),. Onu gensaTcs Ha MOHOCAaXapH bl (OJIMH aJIbJICTHIHBIA MM KETOHHBIH OCTaTOK);
oJIurocaxapuabl (HECKOJIbKO MOHOCAXapHIHBIX OCTATKOB) M IMOJUCAXAPUIbl - KPYIIHbBIE
JUHEHHbIE WM  PA3BETBICHHBIE  MOJIEKYJbI, COJAEpXkalye  OOJIbIIOE  YHUCIO
MOHOCaxXapUAHBIX OCTATKOB.

VYrieBoibl Hapsiy ¢ OeIKaMu U JUMUJAMU SIBISIOTCS BaXXHEHIITMMU XUMUYECKUMHU
COCIMHEHUSAMH KUBBIX OPraHU3MOB. B opraHu3Mme >KMBOTHBIX U YEJIOBEKA YIJIEBOJbI
BBITIOJIHSIIOT BECbMa Ba)kKHbIC (DYHKIIMH: TIPEXKE BCETO DHEPreTHUECKYIO (TJIaBHBIN BU]Y
KJIETOYHOTO TOIUJIMBA), CTPYKTYpHYIO (0Os3aTeNbHBI KOMIIOHEHT OOJBIIMHCTBA
BHYTPHUKJICTOYHBIX  CTPYKTYp). 3alllUTHYIO (y4acTH€ YIJIEBOJHBIX KOMIIOHEHTOB
MMMYHOTJIOOYJIMHOB B OJJIEP>KaHUM UMMYHHUTETA). Y TJIEBOJIbI TAKKE UCIIOIb3YIOTCS TS
CHUHTE3a HYKJIEHMHOBBIX KHUCJIOT (pubo3a, e30KCUpUOOpa), OHU SIBISIOTCS COCTaBHBIMU
KOMIIOHEHTAMU HYKJICOTUJIHBIM KO(EPMEHTOB, WIPAIOIIMX MCKIIOUUTEIBHO BaXKHYIO
poiib B MeTaboJM3M€ JKMBBIX CYHIECTB. B cocraBe Tena desioBeKa pPacTUTEIbHBIX
OpraHu3Max 3a CYET LEJUTI0JIO3bI Ha JOJIIO YIVIEBOJAOB Mpuxoautcs 10 80% cyxoil MaccChl.

MoHocaxapuabl - OECUBETHBIE, TBEPAbIE KPHUCTAIUIMYECKHE BEIECTBA, KOTOPHIE
JIETKO PACTBOPSAIOTCS B BOJIE, HO HEPACTBOPHMBI B HEMOJIIPHBIX pacTtBopuTenax. Kak
MPaBUJIO, OHU CJIAJIKOTO BKYcCa.

OO01mue cBoiicTBa MOHOCAXapHJIOB CBSI3aHbI C HAJIMYKUEM B MX MOJIEKYJIE CIIMPTOBBIX
U a’dpACTUAHBIX Tpynm. Kak cnupTbl oHM 00pa3yroT ayikoroysathl. Kak anbaeruspl OHU
CIIOCOOHBI K PEaKIMW TOJUMEpPU3AIMM M PEaKIMd BOCCTAHOBIICHUS METAIJIOB H
OKHCJIEHUsI YIJeBOJOB. MoHocaxapuibl coAepKaT II0 KpalHeW Mepe OIuH
ACMMMETPHUYHBIA aTOM yriiepoa M MOTOMY MOTYT CYHIECTBOBaTh B BHUAE PA3HBIX
crepeon3oMmepoB. Hanbonee pacnpocTpaHeHHbIE B IPUPOJAE caxapa, Takue, Kak pudo3a,
¢bpykTo3a U MaHuo3a, oTHocsATCs K D-psimy. [IpocThie caxapa, coaepxaniie nsiath U 0osee
aTOMOB yTJIEPOJIa, MOTYT CYILIECTBOBATh B BHJI€ 3AMKHYTBIX LIMKIMYECKUX IMOJTyaleTaIe
- ¢pypaHo3 (MATUYWIEHHBIE KOJIbLA) WM MUPAHO3 (IIECTUUWICHHbIE Kojbla). DypaHo3sl u
MUPAHO3bl BCTPEUAIOTCS B BHUAEC aHOMEPHBIX O- U [-PopM, KOTOpeIE B Tpoliecce
MyTapoTalliyi MOTYT TIpeBpamiarhcs apyr B apyra. Caxapa, cmiocoOHbIE BOCCTAHABIMBATH
OKHCIIUTENIM, HAa3bIBAIOTCS BOCCTAHABIMBAIOIIMMH  (PEIyLUUPYIOIIMMH) CaXapamH.
Jlucaxapuabl COCTOSIT U3 ABYX MOHOCAaXapuI0B, CBA3aHHBIX JIPYT C APYTOM KOBAJEHTHOMN
CBA3bI0. MasbTo3a COAEPXKHUT JBa OCTaTka D-TIIIOKO3bI, CBSI3aHHBIX JIPYT C JAPYroM
o(1—>4)-rMKo3uIHOM CBSA3BIO. JIaKTO3a OOpa3oBaHa W3 D-ramakTto3bl M D-TIIIOKO3BI
Caxapo3za, KOTopasi HE OTHOCUTCSI K KaT€rOpuu BOCCTAHABIMBAIOIIUX CaXapoOB, COCTOUT
13 ocTaTkoB D-Tmok0361 U D-(hpyKTO3BI, COEMUHEHHBIX JIPYT C IPYTOM Yepe3 aHOMEPHBIE
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atomMbl  yriepoga. Ilomucaxapuabl  (TJIMKaHBI) — COAEpIKAT OOJIBIIIOE  YHCIIO
MOHOCAaXapUIHBIX OCTATKOB, CBS3aHHBIX JAPYr C JPYrOM TJMKO3WIHBIMUA CBSI3SIMH.
HekoTopble W3 HUX WIPAIOT pOJIb PE3CPBHBIX YIIeBOAOB. Hambosee BaKHBIMH
PE3ePBHBIME MOJIUCAXAPUIAMHE SIBIITIOTCS KpaXMaJl U TJIMKOTCH - BHICOKOMOJICKYJ/ISIPHBIC
pa3BETBICHHBIC MOJUMEPHI, B KOTOPBIX OCTAaTKH TJIFOKO3bI B JIMHCHHBIX ydacTKax IEIH
coefrHEeHbl pyr ¢ aApyroMm o(l—4)-cesazamu. I'mapomus  o(1—4)-cBsi3eil TpOUCXOIUT
moJT AeicTBreM a-ammiasel, a o(1—6)-cBs3eit - mox neiictBueM o(1—6)-TiIoKo3uIas36l.
Psa mosrcaxapuoB QyHKIIHOHHPYET B KA4eCTBE CTPYKTYPHBIX DJIEMEHTOB KJIETOYHBIX
CTEHOK. B CTPYKTYpHOM TMoOJIMCaxapujae PacTCHHUH IEIUII0I03€ OCTATKH D-TIIFOKO3bI
cBsi3aHbl Apyr ¢ aApyroM P(l—4)-cesazsmu. Llemirono3a ycTourBa K BO3JICHCTBUIO O- H
B-amMuIIas, ¥ MOTOMY ITO3BOHOYHBIC HE MOT'YT IIEPEBAPUBATH KICTUATKY.

2.TEXHUKA BBIIIOJIHEHW A PABOTBI.
2.1. Jloka3aTenbCTBO HAMYMS THAPOKCHUIBHBIX TPYII B MOJICKYJIaX YTJICBOJIOB.

[TpuOOpsI: WITATUB ¢ TPOOUPKAMHU, TUIIETKH I'PAAyUPOBAHHBIE.
PeaxrtuBsl: rimoko3a, 5% pactBop; enkui Hatpui 30% pacTBOp; CEPHOKHCIIAS MEND,
1% pactBoOp; cepnas kucnora, 10% pactsop.

B mnpobupky HamuBaroT 3 Ma 5% pactBopa TUIIOKO3bI, jgoOaBisitor Imi 30%
pacTBOpa eKoro HaTpus U no kamisiMm 1% pactBopa cepHokucioi meau. Odpa3yromuiics
TUAPAT OKUCU MEIU MPU HAJIMYUU caxapa pacTBOPSAETCS, OKpaIlIUBas KUJIKOCTh B CUHHM
LIBET.

CuSO4+2NaOH = Cu(OH),+Na;SO4

2.2. Jloka3aTenbCTBO HAIMYUS KAPOOHWIIBHBIX TPYIIIL.
Anpneruanas npoda Mype.

B npobupky HanuBaroT 2mi 5% pacTBopa Ii0K03bl U cTONbKO ke 30% pacTBopa
eakoro Hatpus. JKuUAKOCTh HarpeBaroT A0 kuneHus. I[losBnsercs cHauyana jKeilroe, a
3aTeM TEMHO-0ypoe OKpallliBaHUE U 3amax Kapamell, AeJarouiuiics 0ojiee 3aMEeTHBIM MTPU
MOJKUCTCHUH KUIKOCTH 10% cepHOM KUCIOTOM.

2.3. Peakuuu BOCCTAHOBIICHMSI METAJUIOB W  OKHUCICHHS  YIJIEBOJOB B
IIEJIOYHOM cpelie.

Peakuny BOCCTAHOBIEHHs METAUIOB OCHOBAHbI Ha CBOWCTBE MOHOCaxapuaOB
Oylaroiapsi HaJIMYMIO B MOJIEKYJE YIJIEBOJA CBOOOJHBIX albJACTUIHBIX WM KETOHHBIX
IPYII, KOTOPBIE JIErKO OKUCISAIOTCA 32 CUET BOCCTAHOBJICHHUS TSXKEIIBIX METAJUIOB.

[Tpubopsl. Llltatus ¢ npobupkamu. Ilunerku rpagyrpoBannbie. COUPTOBKA.
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Peaktusel. I'mroko3a, 1% pactBop. Enkuii Hatpuii, 10-% pactBop. CepHOKHUCHAs
Menp, 1% pactBop. Peaktus denunra.

2.3.1. IIpo6a Tpommepa.

K 3 mu rmoko3sl npubasisaior 1 mi 10% pactBopa €Koro HaTpusi U MO KaruisiM
1% pacTtBOp cepHokuciion Menu. [Ipu HaMuuu M0KO3bI 00pa3yIOLIUKCA 0CaIOK TUapaTa
OKHCU MEIM paCTBOPSIETCS, OKpalllMBasl >KUJIKOCTh B roiyOod 1Ber. Bepxuuil crnoii
KUJAKOCTH HArpeBaloT N0 KureHud. [losiBeHue KenToro, 3areM KpacHOro Ocajka
YKa3bIBa€T Ha OKUCIICHHUE IIFOKO3bl U HA BOCCTAHOBJIEHUE ME/IH.

2.3.2.ITpo0a ¢ xkunakoctbio DenuHra.

K 3 M 1% pactBopa riroko3sl mpudaBisitoT 1 M xuakoct @enunra. Bepxuuii
CJIOM COJEP>)KMMOro NpOOMpPKM HarpBaroT A0 KumeHud. llosBusercs, kak U B mpooOe
TpoMMmepa, KenThIi 0CaoK THIpaTa 3aKMCU MEIH WUJIU 7K€ KPACHBIN OCAI0K 3aKUCH MEJIH.

2.4. Jlucaxapupl.
[{BeTHBIC peaKIIUK Ha caxaposy.

Jlucaxapunpl SBISIOTCS aHTHIPUIaMU MOHOCaxXapHa0B, UMEIOT 00LIy0 (GopMmyiy
C12H2,011. OHu o0pa3yroTcsi U3 JBYX MOJIEKYJ MOHOCAXapuaoB IMPU B3aUMOJACHCTBUU
WM JBYX KapOOHMJIBHBIX T'PYIII (caxapo3a), Wik KapOOHWIBHOW I'PYNIbl OJJHON MeKCO3bl
M CIOHUPTOBOW Tpynmbl Jpyrol (JIakTo3a, MallbTO3a, LEI00KM03a) C BBIIEICHUEM
MOJIEKYJIbI BOJIBI.

[Tpubopsl. Lltatue c npodbupkamu. IluneTku rpagyrpoBansbie. Boasnas 6ans.

Peaktusl. KobGansT cepHokucibiif, 2-% pactBop. PeaktuB CenuBanoBa. Caxapo3a,
1-% pactBop. Eaxuii natpuii, 10-% pactsop.

2.4.1. IIpoGa ¢ cepHOKHUCIBIM KOOAITHTOM.

B nipoGupky k 2 MJT OTHOIIPOIIEHTHOT'O PacTBOpa caxapo3bl MPUIUBAIOT HECKOIBKO
kaneiab 2% cepHokuciioro kobanpra. JlobaBmsror 1 mi 10% pacTBopa eakoro HaTpHs.
XKunkocts okpammBaeTcsi B (PUOIETOBBIN I[BET.

2.4.2. IIpo6a CenuBaHoBa.
B npobupky k 2 miu caxapo3sl npuiauBaroT 2 mil peaktuBa CenuBanoBa. Harpesator
2-5 MUH B KUIISIIIEH BOASHOM OaHe, )KUIKOCTh OKPAIIIMBACTCS B KPACHBIH I1BET.

2.5. [lonucaxapusl.

[Tonmucaxapuapl SBIAIOTCS aHTHAPUIAMH MOHOCAXapHI0B, KOTOPbIE 00pa3yroTcs B
pe3ynbTaTe COCAMHEHHS OOJIBIIOTO KOJMYECTBA MOJEKYylT MOHocaxapuaoB. HaumOomee
BAXKHBIE TOJIMCAXAPUJIBI IOCTPOCHBI U3 TEKCO3.
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[TpuGopsr. LlItatus ¢ npodbupkamu. ['pagyupBaHHbIE THUIIETKH.
PeaktuBbl. Kpaxman, 1% pactBop. PactBop Jlrorons. CepHOKUCIBIA aMMOHMIA.
OTWIOBBIN cUPT. Dup.

2.5.1. lIBeTHBIEC peakMy Ha KpaxMall.

B npobupky HamuBaioT 2 Ma 1% pacTBopa Kpaxmaia, 100aBisioT 1 Kario
pactBopa Jlroronmsi. JKMIKOCTh OKpaliMBaeTcsi B CHHUM IIBET, HCYE3AIOIIUNA TMpU
HarpeBaHUM M TOSIBJISIONIMACA CHOBa MNpu oxJjaxiaeHuu. [losromy npoOy c¢ iogom
CJIe1yeT NPOBOAUTH TOJIBKO C XOJOJHBIM PacTBOPOM Kpaxmala.

2.5.2. KomoniHbie CBOMCTBA Kpaxmala

B Ttpu npobupku nHamusaiot no 2 mu 1% pactBopa kpaxmana. B mpobupky Ne 1
MIPUIMBAIOT KPUCTAUINYECKUM CEPHOKUCIBIM aMMOHHUK 10 MOJHOIO HacelmeHus. Han
HEPACTBOPUBILIMMCS  CEPHOKUCIBIM  aMMOHHEM  oOpa3yercs OCaJoK  Kpaxmaia
(BeicanuBaHue). B mpobupky Ne 2 mnpuiauBarOT STUIOBBIM CHUPT M HAOJIONAIOT
BbINa/IEHUE KpaxMaia B ocasiok. B mpobupky Ne 3 mpunuBaroT 3pup U 0TMEHYaIOT TO XKe
SBJICHHE, YTO U B MIPEABIIYIIEM OIIBITE.

JIABOPATOPHAS PABOTA Ne 8
TEMA: XAPAKTEPUCTUKA ITNIIIEBOI'O CBbIPbHA

[locTynaroniee Ha MpEeANPUATHE ChIPbE MOABEPraeTcs BXOAHOMY KOHTpoto. Ilpu sTom
OMpENENseTCs €ro KayecTBO, COPTHOCTb, BIAXKHOCTb, 3aCOPEHHOCTh W Jpyrue
MOKa3aTellu.

Omobop npoo.
[Ipo6a - 31O YacTh cpenHero oopasiia, MPUrOTOBJIEHHAs COOTBETCTBYIOLIMM 00pa3oM 1is
MIPOBEJEHUS JIaOOPATOPHBIX UCTIBITAHUM.
[IpoObI &uAKOCTEH OTOMPAIOT CHEIUATBHBIMU TPYOKaMU - MPOOHUKAMH WJIM HACOCOM
KOHCTpyKIMU BaxTuHa.
[TpoOBl ChIMyYUX M MEJIKO3EpHUCTBHIX MaTepUajoB OTOMPAIOT CIEUUaIbHBIM MEIIOYHBIM
IIYTIOM U3 Pa3HbIX MECT - BEPXHET0, CPETHETO U HUKHETO CJIOEB MEIIIKA.
OO6pasipl Msica YOOMHBIX KUBOTHBIX JUISI UCCIIEAOBAHUSI CBEKECTH OTOMPAIOT OT KaXKIOM
MSICHOM TYIIM M €€ YaCTH LIEJIbIM KyCKOM Maccoi He MeHee 200r u3 cienyrommux MecT: y
3ape3a, MPOTUB YETBEPTOI'O U MATOrO HICHHBIX MO3BOHKOB, B 00JacTH JIoMaTKu, Oenpa u
TOJICTBIX YacTed Mbil. OOpa3lbl 3aMOpPOKEHHBIX MM OXJIAXKJECHHBIX OJIOKOB Msica
COMHMTEJIBHON CBEKECTU OTOMPAIOT LEJbIM KycKoM Maccoil He Menee 200r.
JUist mosrydyeHusi OJHOPOAHOM MpoObI KaKIblii oOpasel] OTIAENbHO MPOMYCKAIT Yepe3
MSICOPYOKY € IMaMETPOM OTBEPCTUH pelieTKH 2MM: (papIl THIATETbHO ePEMEINBAIOT.
HccnenoBanusi XUMHUYECKUX, OPTaHOJICTITUYECKUX U MUKPOOMOJIOTHUECKHUX TMOKa3zaTenen
Msica NTUIBI MPOBOJAT Ha Tpex oOpasuax (TyHIKax), OTOOpaHHBIX M3 OTOBOPEHHOTO
KOJMYeCTBa AMMKOB. OT Kaxxaoro oOpaslia OTpe3aloT CKalbIeJeM Ha BCIO TIyOHUHY
MBIIIIB ToJeHH W Oenpa 70r W, He cMmemmBas 0Opaslbl, JABAXIbl HU3MENbYAIOT Ha
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MsicopyOke. Dapir TIHIATETbHO MEpEeMENIMBAIOT U OepyT HEOOXOAMMBIE UIs aHaln3a
HABECKHU.
lloocomoexa npoo

[ToaroToBka mpo6 A PU3HKO-XMUMHUUYECKOTO MCCIEIOBAHUS 3aKIII0UYAETCsS B MOJTYyYECHUU

OJIHOPOJTHOM MaccChl MPOJYKTA IyTEM €0 U3MENIbUCHHUS, paCTUpaHus, IepeMeInBaHus (B

3aBUCUMOCTH OT €0 BUJIA).

[lepen u3menbueHNEM MPOBOASAT CIETYIONINE ONEepaIUu:

B MPOJYKTaX M3 KOCTOYKOBBIX IUIOJOB YAAJISIOT KOCTOYKH; B OCTAJbHBIX MPOAYKTaX
yAAISIOT BETOYKH, YAIISIUCTUKU U TIOCTOPOHHUE MTPUMECH;

3aMOpPOXKEHHBIE TPOIYKTHl MPEIBAPUTEIHLHO Pa3MOPAXUBAIOT B 3aKPBITOM TOCY/E;
KUAKYIO a3y, 00pa3yromyocs Ipy pa3MOPaKUBAHUH, JOOABISIOT K U3MEIIbYEHHOMY
OPOAYKTY.

[IpoOy mpoaykTa B 3aBUCUMOCTH OT KOHCUCTEHIIMU U3MEJIbUaIOT C MTOMOIIBI0 MACOPYOKH,

ApOOUIIKHA, TOMOTEHU3aTOpa, MUKCEPa HIIM B CTYINKE 0 MOJYyYEHUS TOMOTEHHOM MacChl.

Ecnu ot mpoaykTa Obliia OT/IEeHA KUAKOCTD 7Sl OTIPEACTICHUs] COOTHOIIEHUS YacTeH, TO

1ocJie U3MENbUEHUS TBEPI0i yacTh 00€ Pa3bl COENUHSAIOT U NEPEMEIINBAIOT.

[ToaroroBneHHyo npoOy MpOAYKTa MOMEIIAIOT B CTEKISHHBIA cocya. s onpenenenus

BUTAMHHOB HABECKy OepyT cpa3y IOcje NPUTrOTOBICHUS MPOObI, a s OCTaJIbHBIX

(U3UKO-XMMHUYECKUX aHATTU30B - 10 MEPE HaJ0OHOCTU B TeueHue cyTok. IIpu sTom mpoly

xpaHsaT npu temreparype ot 0 go 5 °C.

[Ipu noaroroBke Npod MPOAYKTOB HEOOXOUMO YUUTHIBATh PsiJl TPEOOBAHMIA:

JUISL  ONpENENICHUS MAaCCOBOM JOJIM TSKEIbIX METAUIOB (TOKCHUYHBIX 3JIEMEHTOB)
W3METbUYCHNE TPOBOMAT B allapaTe U3 MaTepuana, KOTOPbId He MOXKET 3arps3HHUTH
IPOAYKT METAJIOM;

JUIS  OTpenenieHus MaccoBod nonu ButammHa C B TPOAYKTE HE JOMYCKAeTCs €ro
W3THUIIHAS a’palusi, HarpeB U COMPUKOCHOBEHHE C METAITMYECKIMH TTOBEPXHOCTIMU
:

JUTSL OTIpEICTICHUS] METAJUIMYECKUX TTpUMecel Mpo0y MpOAYyKTa HE PaCTHPAIOT, a TOJIBKO
U3MEbYAIOT U IEPEMELITNBAIOT.

Bxoonou koumpone.

[enbto sABNIETCS YCTAHOBICHHUE 10U CTAHAAPTHBIX U HECTAHAAPTHBIX IJI0JI0B, BUJIOB

MOpYH, a JIJIs HEKOTOPBIX MPOAYKTOB (010K, BAHOTPA/Ia) MACCOBOM IO CYyXHUX

BEILECTB.

[Tpu npoBeieHNr TEXHUYECKOTO aHAJIh3a CBEKUX OBOIICH U IJI00B MPUHUMAIOT BO

BHUMaHUE CIIEAYIONINE MpU3HaKU: (OpMy, BETUIHHY, OKPACKY, CTEIIEHb 3PEIIOCTH,

BHYTpPEHHEE CTPOCHHE TUIOI0B U OBOIIEH, HaTMYKE TTOBPEXKACHUN (MEXaHUIECKUX,

CENIbCKOXO3SCTBEHHBIMU BPEIUTEISIMH U JP.)

KauecTBo Msica onpeensiercss ero Mop(oJIOTHYECKUM U XUMUYECKUM COCTaBOM,
MPaBUIBHOCTBIO TEXHOJIOTHYECKON 00pabOTKH TYII U CBEXeCThi0. JJoOpokauecTBeHHOE
MSICO JTIOJDKHO OBITh XOPOIIIO 0OECKPOBIICHO, HE UMETh CI'YCTKOB KPOBH, KPOBOIIOITEKOB,
MOOUTOCTEH, TOBPEKIECHHBIX TKAHEH, OCTATKOB BHYTPEHHUX OPTaHOB U 3arpsi3HCHUIM
COJIEP>KUMBIM KEJIYJOYHO-KUIIIEYHOTO TpakTa. CTeneHb CBEXKECTH MsACa ONPEIETsAETCS
OpTraHOJICTITUYECKUMH, a TAK)KE XUMUIECKUMHU U OaKTEPUOTIOTHUYECKIMHU METOJIaMHU.
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KadecTBo %1BO# pHIOBI XapaKTepU3yeTCs €€ OOIHUM COCTOSTHUEM, YITUTAHHOCTHIO U
pa3mepamu. JKuBast peiba 10JKHA OBITH 3I0POBOM, YITUTAHHOM, C €CTECTBEHHOMN
OnectAiel oKpackoil, 0e3 Hapy>KHBIX MOBPEKIECHUN U BUTUMBIX TPU3HAKOB
3a00J1eBaHUM.

Oxnaxx/ieHHas pbl0a UMEET TEMIIEpaTypy B TOJIIIIE MAca y o3BoHOUHUKa | - 5°C. Priba
XOPOIIIET0 Ka4eCTBa JI0JKHA UMETh €CTECTBEHHYIO OKPACKY, YUCThIE KOXKHBIE TTOKPOBBI
0e3 MoBpeXKIEeHH, ’KaOpbl OT TEMHO KPAaCHOTO JI0 PO30BOTO LIBETA, MOKPBITHIE TATYYEH
PO3payHOl CIIM3bIO; 3aMax CBEXKHi, 6€3 MopoyaInx npruMecei.

MoposkeHast ppiba XxapaKTepu3yeTcsi TeMIIepaTypoi BHyTpH MbIIII] OT -6 70 -8 °C u
Huke. [Io kauecTBy MOpOXEHYIO pbIOYy MOAPA3ACIISAIOT HAa EPBBIA U BTOPOM copTa. Prida
NEPBOIO COpTa JI0JKHA ObITH 0e3 Kakux-mnoo aedextoB. Ecnu oHa HE COOTBETCTBYET
TpeOOBaHUSIM MEPBOTO COPTA XOTA [0 OJHOMY M3 MPU3HAKOB, HO BIOJHE
N0OpOKavYeCTBEHHA, TO €€ OTHOCST KO BTOpOMY copTy. IIoBTOpHO pasmMopoxkeHHas pbida
SIBIISIETCS IPOAYKTOM MOHMKEHHOTO KauecTBa.

CBeecThb pbIObI MOXKET OBITh OIIEHEHA 0 CTENEHH €€ JTIOMUHECIICHIINN: TIPU
COMHUTENBHON CBEXECTHU MOSIBISIETCA IPKO-0€710€ CBEYEHHE C TOIyOOBaTHIM OTTEHKOM,
HEeCcBeXasl ppl0a JaeT KOPUYHEBATOE CBEUEHUE C OPAHKEBBIMU MIIM KPACHBIMU MATHAMHU.

BXoaHOMY KOHTpPOJIIO OABEPTAOTCSA PACTUTENbHBIE Maciia. B 3aBUCMMOCTH OT CTENEHH
OUYMCTKH PACTUTEIbHBIE Maciia OIPa3IEeIsIOT Ha HepadhUHUPOBAHHBIE,
ruapaTUpoBaHHbIe U paduHUpoBaHHbIC. K mokazaTesnsiM, XxapakTepu3yOIuM BUI0BbIC
MPU3HAKU U TOBAPHbBIEC KAYECTBA (CBEXKECTh, MPUMECH APYTUX Macel), OTHOCST 3alax,
BKYC, IIBET, TPO3PAYHOCTh, OTCTOM, IMJIOTHOCTH, KOA((PUIIUEHT MPETOMIICHUS, KUCIOTHOE
Y MOJHOE YMCIIa, YUCITIO OMBLJICHHUSI, HAIMUYUE HEOMBLISIEMbIX BEILIECTB.

[ToaconHeunoe Maciao paUHUPOBAHHOE UMEET CJIa00 BBIPAXKEHHBIN BKYC, 3amax, a
JI€30JJ0pMPOBAHHOE BOBCE JIMIIEHO 3amaxa U BKyca. OHO pO3payHoOe, HE COACPKUT
OTCTOS, TaK Kak B HeM HeT ¢ocdatuaoB. Kucinornoe uncino - e 6oisee 0,4 mr KOH.
['unpaTupoBaHHOE Maciao UMEET 00Jiee MHTEHCHUBHYIO, YeM paUHUPOBAHHOE, OKPACKY,
JIEJIATCS Ha MEPBBIM U BTOPOU copTa. B Macie nepBoro copra HOpMUPYETCsI KOJIMUECTBO
dbocharunos (0,05%), u kucmoTHOE UKciIo cocTaBisgeT He 6oaee 1,5 mr KOH. B macne
BTOPOTO COPTa MOXKET coJiepkarhbesi 10 1% dochaTuaoB ¥ KUCIOTHOE YHUCTO TIOCTUTAET
2,25 mr KOH. OTcToii onpenemnsitoT BECOBbIM U 00bEMHBIM METOJIaMHU, IIBET - B
MPOXOJISIIIIEM U OTPAKEHHOM CBETE B CTakaHe auameTpoM S5 cm npu 20°C; cioi
MPOAYKTa P 3TOM JIOJKEH OBITh HE MeHee 5 cM. BKyc ycTaHaBnuBaroT onmpoOOBaHUEM
npu 20°C, a 3amax - nociie pacTUpaHus Ha JIaJIOHSX.

Caxap-TieCOK BBITyCKAIOT TPEX BUIOB: MEIKOKPUCTAIITNICCKUH, padUHUPOBAHHBIA U AJIS
IPOMBINIJICHHON mepepadoTku. PadmHUpOBaHHBIN caxap-TIECOK JOHKEH OBITh CHITYYUM,
CyXMM Ha OIlylb, 0€3 MOCTOPOHHUX MpUMEced U KOMKOB, O€Joro LBeTa C OJEeCKOM.
Kpuctanisl omHOpOAHEIE, C IPKO BRIPAXKEHHBIMH IpaHsMH. BKyc caxapa u ero pacTBOpOB
clagkuid, Oe3 TIOCTOPOHHEro IMpHuBKyca M 3amaxa. Caxap [OJDKEH pacTBOPATHCA
MOJIHOCTBI0, 00pasys Mpo3padHblil pacTBop. BiaxkHocTh He fgomxHa mpesbimath 0,14%,
colepkaHue caxapo3bl - He MeHee 99,75% (Ha cyxyro Maccy), a caxapa-lecka
paduHupoBaHHOTO cooTBEeTCTBEHHO 0,1 11 99,9%.
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OCHOBHOE BHHMAaHHME CIEIYET YIEISATh KOHTPOJIO YCJIOBHM XpaHEHUS MPSHOCTEH.
XpaHAT UX B IUIOTHOM YNAaKOBKE, HE MPOIIYCKAIOLIEW BIarn W Bo3ayxa. Mx Henw3s
JepKaTb B TIOMEIIEHUM, TJ€ HaXOAATCS Jpyrue TMPOAYKTbl C PE3KUM WU
cnenupuyeckuM 3amaxoM. HerepMeTHYHO yHaKOBaHHBbIE TMPSHOCTH TaKXe MOTYT
nepeaaBaTh CBOM 3amax JIpyruM npoaykram. TemmepaTypa xpaHeHus npsiHocteit 2-15°C
IIPU OTHOCHUTEIFHOM BIQKHOCTH BO3/1yXxa He Bhie 75-80%.

HI/IHIGBaﬂ COJIb HOJDKHAa HUMCTDb OHpe,ZIeJIGHHLIﬁ ML KaXKO0ro coprta pa3mMep 3CpCH, a
TaK)K€ BJIAXXHOCTh. XHMHUYECKHH COCTaB BCEX BHUJIOB HI/IHICBOI>’I COJIn TOJIKCH OBITh
OIWHAKOBBIM, IIPUYCM KOJIUYICCTBO HpHMeCCﬁ B TICPCCUCTC Ha CYXOC BCHICCTBO HC

JIOJKHO MpeBbIATh 2,5%. JlomycTUMBI ClieIyIolre KOJIM4ecTBa coel, (MaccoBast 10,
%):

MarnueBble coiu (B epecuere Ha OKCUJ MarHusl) 0,18
N3BecTKOBBIE COMM (B MEpECUETE Ha OKCUJ KAJIbIIHS) 0,78
Kanuiinbie conu (B mepecuere Ha OKCHUJI Kasus) 0,11
Cynbdartsl (B mepecyeTe Ha CEpHBIN aHTUIPUT) 1,00
B ToMm uucie:
cynbdar HaTpus 0,50
XJIOPHOKUCJIbIE, OPOMUCTBIE U MOUCTHIE,
a TaKXe OPraHUYECKUE COCTUHECHUS Cnenpr

B conu He AOKHO COAEPKAThCA U CJIEIOB COCIMHEHUN BBEJECHHBIX METAJIJIOB, a TAKXKe

HUTPATOB U HUTPUTOB. Peakius pacTBOPOB CONM Ha JIAKMYC JOJDKHA ObITh HEHTPAIbHOM,
T.¢. PH=7.

KauecTBO KOHCEpPBHON NPOAYKIMH B 3HAYMTEIBHOM CTENEHM 3aBUCUT OT KayecTBa
MIOCTYNAIOIIETO HA NPEANPUATHE CBIPbS, U B IEPBYIO OYEPENb OT TEXHOJIOTMYECKHUX
KayecTB TOTO WJIM MHOTO XO3HCTBEHHO-OOTAHUYECKOTO COpTa OBOUIEH, MIIOOB U SATO.
KoHcepBHbIE cOpTa 3THUX KYyJIbTYp AOJDKHBI OTBEUYaTh OIpPEAENIEHHBIM TpeOOBaHUSM,
IIPEABABICHHBIM K HHM IIPOMBIIIJICHHOCTBIO. B 1ensax BBIABICHHS BO3MOKHOCTU
HCIIOJIb30BaHUs Ka)KA0r0 COpTa HEOOXOAMMO POBOANUTH KOMIUIEKCHBIE U3YUEHHUsI COPTOB,
KaK 10 arpoOMOJIOTUYECKUM, TaK U [0 XUMUKO-TEXHOJIOTMYECKUM MTOKA3aTENISIM.
[IpurogHOCTH COPTOB OBOIIEH, IMJIOJOB M SATOA AJIs MepepabOTKU yCTaHaBJIMBAETCA Ha
OCHOBAHWM PE3YJIbTATOB:

a) TEXHUYECKOT0 aHAJIN3a ChIPbS;

0) XUMHUYECKOTO aHaJIN3a ChIPbSI.

Paboma: OcHoBHBIE MOKA3aTENHN KaUeCTBA KAIMyCThl O€JT0KOYAHHOM.
A. Texnuueckuti ananus.

a) Ompenenenue ¢Gopmbl kouyaHa. [[msi BBIMONHEHUS ATOW PaOOTHI IITAaHTCHIIMPKYJIEM
U3MEPSIOT BBICOTY IJIOJIa U €ro HaumOOJbIIUK auamerp, MM. OmpenensioT UHAEKC MO
dopmyine Y=H/D.
[Tpu uanexce 1 - hopma okpyrias

>1 - nmpopoaroBaTasi WM yJUIMHEHHAs

<1 - mIoCKOOKpyTIIast
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0) Onpenenenne pazmMepa opraHoyientudecku Ha ocHoBanuu H u D.

B) Ompenenenne IUIOTHOCTH. JIJis BBIMOTHEHUS O5TOM pPabOTHI OMPEACISIIOT Maccy
(B3BemmBaHueM) U 00beM (u3mepenuem). [lo popmyne p = M/V onpeaensoT IWIOTHOCTb.
V = 4/3MR3

r) Onpenenenue 1BeTa U BKyca (OpraHojIenTUYECKH ).

OcHOBHBIE TIOKa3aTelu, ONpeiesieMble IPU TEXHUYECKOM aHaIN3e, 3aHOCAT B TabuIy 1.

Tabmuma 1.
Pa3mepsl, MM
Cpenns Nunexc | Xapakrep | Leer | Otxo-
HaumenoBanue g Macca, (GopMBI | TOBEPXHO 1bl, %o

r

CTH
Bricor | /lnuHa
a

b. Xumuueckuu ananus.

Kouan ounmiatotr oT mOKpOBHBIX JTUCTHEB. OT KaKI0T0 KOYaHa BeIpe3atoT 1/8 4acTh BAOIb
OCH, 3aXBaThIBasi BCE YaCTU TKaHU. 13 0TOOpaHHBIX yacTel yNnajsitoT KOYEPhITH, a 3aTeM
UX U3MeNbYaoT. M3 n3mMenpueHHON yacTH (T0cie TIIATEIbHOrO NEepEeMEIInBaHus) OepyT
JIBE TIapaJlyieIbHbIe HABECKU TSI KaXK0T0 aHan3a.

a) ONpeJeNIeHNE COJEPKAaHUS CYXUX BELIECTB BHICYILIMBAHUEM.

Meron OCHOBaH Ha CIOCOOHOCTH HCCIEAyEeMbIX OOBEKTOB OTHaBaTh BIAry Ipu
ompeneneHHol temmeparype. ComepkaHue CyXuX BEIIECTB YYHTHIBAIOT MO Pa3HOCTU
MacChI UCCIIETyeMOT0 MPOAYKTa IO U MOCIIE BBICYIIIMBAHHS.

Metoauka.

Brokc BBICYMIMBAIOT 0 TMOCTOSTHHOW MAcCChl, OXJaXKJIAIOT B DKCUKATOPE W B3BEIIMBAIOT C
norpeurHoctbio He Oonee 0,001 r.

B 61okc momemnaroT 5T MOATOTOBJICHHOTO JJIS aHAIW3a ChIPhS, 3aKPBIBAIOT KPBIIIKOH,
B3BEIIMBAIOT HA aHAJIUTUYECKUX BECAX C TOH K€ TOUHOCTHIO.

OTKpBITHIN OIOKC C HABECKOW MOMENIAIOT B CyIIHIbHBIN mKad u cymat npu 98-100 °C no
MOCTOSTHHOTO Beca. BIOKCHI 3aKphIBAIOT KPBIIIKAMH, OXJIAKIAIOT B dKcukarope (25-30°C)
Y B3BEILUBAIOT.

Coneprxanue cyxux BemecTB (X) B % BBIYHCIAIOT MO (hopmyre:

X = (m, —m)*x1009%

my, —m,

norpemHocts u3mepenuit 0,01%

raie Ml - macca 6roKca ¢ HaBECKOM /10 BBICYIITUBAHUS, T;
M2 - Macca OroKca ¢ HaBECKOM TMOCIIE BHICYIIIMBAHUS, T
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M - Macca BBICYIIEHHOTO OOKca, T.
pasHuIla MEXy MapajjieIbHbIMU onbiTamMu He Oonee 0,3%.

0) onpeneneHue acCKOpOMHOBOM KUCIOTHI (BUTaMuH C)
MeToa 0CHOBaH Ha peyIUPYIOIIUX CBOMCTBAX aCKOPOMHOBOU KUCIIOTHI.
JIJIsi  KOJIMYECTBEHHOT'O OMpeNeNieHUus HUCnoib3yeTcss 2,6  auxiiopPpeHoIuHI0PEHOM,
PacTBOpP KOTOPOTO0 BOCCTAHABIMUBAETCS B OECIIBETHOE COEIMHEHUE.
AckopOuHOBasi KMCJIOTa 0oJiee yCTOMYMBA B KUCIIOU Cpelie, MOATOMY JIJIsi IPUTOTOBJICHUS
BBITSKEK MTPUMEHSIOT BOJIHBIE pacTBOPHI KUCIOT (2% cosiHyto, 1% miaBeneByto).
HCl wu3Biekaer w3 o00BEKTa WCCIEAOBaHMS Kak CBOOOJHYIO, TaK W CBS3aHHYIO,
ackopOMHOBYIO Kucioty. Il{aBeneBas kuciora ocaxkaaeT O€JKd M MOBBIIIAET CTOMKOCTh
aCKOPOMHOBOM KHCJIOTBI B 3KCTPAKTAaX.
Memoouxa.
B crakanumk (B3BemIeHHBIA 3apaHee) OepyT HaBecky S5 T. HaBecky mepeHocsT B
dapdopoyro crynky HeOonbmon moprmei (20 mur) 2% HCI. Tlponecc pactupanus He
J0JbKeH AnuThest Ooibiie 10 munyT. [losydeHHYI0 Maccy CIMBAIOT U3 CTYNKU B MEPHYIO
kon0y emkocthio 100 mu. CTynKy CHOJacKUBAalOT HECKOJBbKO pa3 2% IaBeseBOM
KHCJIOTOM U BBUIMBAIOT B TY )K€ KOJIOY.
Copepxumoe koaObl goBoAsaT A0 100 M miaBesneBOM KHCIOTOM, KOOy 3aKpbIBaroT,
BCTPSIXUBAIOT U OTCTAMBAIOT 5 MHUHYT. 3aT€M COAEPKUMOE OT(QUIBTPOBBIBAIOT Yepe3
Cyxoi GuiIbTp.
N3 nmonydenHoro ¢uibTpata OepyT 2 mapaiuienabHble nopuuu mo 10 mul, HaIMBaKOT B
ctakaH o0beMoM 50 mu u TUTpyrOT U3 MukpodOropetkn 0,001H. pacTBopom Kpacku
TunsMaHca 10 c1a00p030BOI OKpacKH, HE ucuesaroien B teuenue 0,5-1 MuH.
OOHOBPEMEHHO MPOBOJAAT KOHTPOJIbHBIN OMBIT VISl ONPEJEICHHS IOTIPABKU HA PEAKTUBBI.
Jlist 3TOro B KOHMYECKYyr0 Koj0y HanuBaroT 1mia pactBopa HCL, nuctunnupoBaHHYIO
BOJYy B KOJMYECTBE, PABHOM HCIBITYEMOMY OOBEMY, W TO KalliIM TUTPYIOT 2,6-
IUXJIOpPEHOTMHAOPEHOIOM 0 TMOSIBIEHUS C€Iabopo30Boil  okpacku. KommnuecTBo
U3pacX0J0BAaHHOTO pEaKTHBAa BBIYMTAETCS U3 00beMa, IMOLISAIIEro Ha THUTPOBAHME
DKCTPAKTA.
Coneprxanue THIPOACKOPOMHOBOM KUCIOTH X r x (B Mr Ha 100 r mpoyKTa) BEIYUCIISIIOT
o ¢popmyiie
X x=100 Vx k xCx M xV / 1000 (V2 xm),

rae V — KOIMYIeCTBO KPACKH, TOIIE/IIE Ha TATPOBAHKE, CM°;

K — mompaBo4HbIH KO HHUIIMEHT;

C — MOJIApHAs KOHLIEHTPAIUS KPACKH, MOJIb/IM>;

M —monekymnspHas (9KBUBAJICHTHAS) MAcCa aCKOPOMHOBOW KHUCIIOTHI,

paBHas 88r/MOJIb;

V- 00BbEM DKCTpPAKTa, CM>;

V/2-00beM DKCTPAKTa, B3ATHIA 1/ THTPOBAHMS,CM®;

M- Macca HaBECKH, T.
CnenaTh BBIBOJIBI IO PE3YJIHTATAM MPOBEAECHHBIX HKCIIEPUMEHTOB.
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Pexomenayemas iurepaTypa U HHTEPHET - pecypchl:

OcHoBHas JuTEpaTypa:

1. Tepemyxk, JI.B. Ilumesas xumus: yueOHoe mocobue: [16+] / JL.B. Tepemryk, K.B.
CrapoBoiitoBa; KemepoBckuili rocygapcTBeHHbId  yHuBepcuteT. —  Kemeposo:
KemepoBckuii rocynapctBeHHbii yauBepeuret, 2020. — 126 c.

2. Xumusa numy: ydeOHoe mocobue: [16+] / E.B. Hukuruna, C.H. Kusmona, C.B.
KuraeBckass, O.A. Pemernuk; Ka3aHckuil rocylapCTBEHHBIH TEXHOJOTMYECKHI
yHuBepcuteT. — Kazanp: KazaHckuil Hay4HO-UCCIIEOBATENbCKUNA TEXHOJOTUYECKHM
yauBepcutet (KHUTY), 2011. — 146 c.

JlonoJiHMTE IbHAA JTUTEpaATypAa:

1. Kpaxmanea, T. [lumesas xumusi: yueobHoe nocobue / T. Kpaxmanesa, 3. Maneesa;
OpeHOyprckuii  rocygapcTBeHHbI  yHuUBepcutreT. — OpenOypr:  OpeHOyprckuii
rocyapcTBEHHbI yHUBEpcUTeT, 2012. — 154 c.

2. Kamenckas, E.H. Xumuueckue HeraTUBHbIC (DAKTOPhI B CHCTEME «UYEJIOBEK — cpefa
obutanusi»: yueOHoe mnocobue / E.H. Kamenckas, M.C. Cpupenona; HOxHbIii
(benepasibHbI  YHUBEpCHUTET, WHXKEHEpPHO-TEXHOJOrnuyeckas akajaemusi. — PocToB-Ha-
Hony; Taranpor: FOxHbIi GpenepanbHblii yHuBepcutet, 2016. — 74 c.

3. Kopneea, T.A. OcHOBBI pallMOHAIBHOTO MUTaHUS: yuyeOHOe mocooue: [16+] / T.A.
Kopueesa, E.D. CenoBa; HoBocubupckuii rocy1apcTBeHHbI TEXHUUECKUM YHUBEPCUTET.
— HoBocubupck: HoBocuOGupckuii rocy1apcTBEHHBIN TeXHUYECKUN yHuBEepcuTeT, 2017. —
72 c.

4. BactokoBa, A.T. Opranuzaiusi Npou3BOJCTBA U OOCITYXHUBAaHUA Ha TPEINPUATHUIX
ob6mectBenHoro nmutanus / A.T. Bactokosa, T.P. JIro6erkas; mox pen. A.T. BacrokoBoit. —
MocksBa: M3narenbcko-ToproBas koprnopamusi «Jamkos u K°», 2018. — 416 c.: un. —
ISBN 978-5-394-02181-7.

5. N3mepuTenbHbIe METO/IBI KOHTPOJIS MOKa3aTeNle KauyecTBa U 0€30MaCHOCTH MPOAYKTOB
nutanus /B.B. IlleBuenko, A.A. BeitoBroB, JL.II.LHunosa, E.H. Kapacesa — CII6.:
«Tpounuxkuit moct», 2009. Y.1. [IpoaykTel pacTuTenbHOroO npoucxoxacHus — 198 c. U.2.
[TpoxyxTsl sxuBoTHOTO MpoucxoxaeHus — 304 c. ISBN: 978-5-604406-02-8.

6. CmupHoBa, 1.P. KoHTpoJsib KauecTBa ChIpbs U TOTOBOM NMPOMYKIIMU HA MPEAIPHUATUAX
uHaycTpuu nutanus: yaeonoe nocodue / U.P. Cmupnosa, T.JI. lyaauk, C.B. CuBueHko.
— M.:Jloroc, 2014. - 152 c.:Tabu., cxem, ui. - bubnumorp. B kH. - ISBN 978-5-98704-779-8
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MUWHUCTEPCTBO HAYKU 1 BBICIHEI'O OBPA3OBAHU A
POCCUMCKOU ®EJIEPALIIN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BBICIIETO 00Opa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBINA YHUBEPCUTET»
[Taruropckuit uacTUTYT (prnnan) CKOY

Meroanuyeckue yKasaHus
110 OPraHU3alUH U TTPOBEACHUIO CAMOCTOSITSIIBHON PabOThI
0 TUCIUTUTAHE: «XHUMHSI AL IS CTYICHTOB
HarpaBieHust noarotoBku 19.03.04 TexHonorus npoayKUuy U OpraHu3alus
OOIECTBEHHOTO TUTAHUS
HampaBlIeHHOCTH (Mpoduiib) TexXHOMOTHS U OpraHU3alKs PECTOPAHHOTO JIela

[Tsturopck,2024 r.
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BBEJAEHUE

Cpean OCHOBHBIX MPOOJIEM, CTOSIIMUX IEpPEe] YETOBEYECKUM OOLIECTBOM B Hallle
BpPEMsI, MOKHO BBIJIEJIUTh HECKOJIBKO TJIABHBIX, IPEBAIUPYIOIINX HAJl BCEMU APYTUMH:

- o0ecrieueHne HACEICHUs 3eMHOTO [Iapa MPOAYKTaMH MMUTAHMUS;

- o0ecrieueHue YHEPTUeH;

- o0ecrieueHue ChIpbeM, B TOM YHCII€ BOJIOM;

- OXpaHa OKpy:Karollell cpeibl, HSKOJIOruYecKas U paJualoHHas 0e30MacHOCTh
KUTENIEH  TUIAHEThl,  3aMEJUICHUE  HETaTUBHBIX  IOCIEACTBUM  HMHTEHCUBHOM
MPOM3BOJCTBEHHON JICSITEIbHOCTH U 3aIlUTA YEJIIOBEKA OT PE3YyJIbTATOB 3TOM HETaTUBHOU
NEATEIIBHOCTH.

Cpenn HUX OIHOW W3 CaMbIX BaXHBIX W CIIOXHBIX SBISIETCS oOecreueHne
HACEJICHUs] 3€MHOr0 Iapa MNPOAYKTaMH NUTaHUA. SBISASICh OJHUM U3 BaKHEHIIUX
(haKTOpPOB OKPY’KAIOIIEH Cpe/lbl, TUTAHUE C MOMEHTA POXKIICHHUS JI0 CaMOTO ITOCJICIHETO
JHS SKA3HU 4YeJOBEKAa BIMSET Ha €ro opraHu3M. WHrpeaueHThl MUIIEBHIX BEIIECTB,
MOCTyIasi B OpraHU3M YeJIOBeKa ¢ NHIIe W mpeodpasyiach B Xoje meTabonu3zMa B
pe3ysbTaTe CIOXKHBIX OMOXMMHUYECKUX MPEBPAIEHUN B CTPYKTYPHBIE JIEMEHTHI KJIETOK,
00ecreynBaOT Hall OpPraHU3M IUIACTUYECKUM MaTEepHalioM M DHEpPrueH, Co3/IarT
HEOOXOMMMYI0 (PU3MOJIOTHYECKYI0 M YMCTBEHHYIO PabOTOCIOCOOHOCTH, OMPEICISIIOT
3I0pOBbE, AKTUBHOCTb U MPOJODKUTEIBHOCTh JKU3HU YEJIOBEKa, €ro CIOCOOHOCTh K
BOCIIPOU3BOACTBY. (COCTOSIHUE NHUTAHUSA, MO3TOMY, SBJISIETCA OJHUM H3 Ba)KHEHIIUX
(haxTOpOB, OMPEAEIAIONIUX 3I0POBbE HALIUH.

[IpoayKThl MUTAHUS NOJKHBI HE TOJIBKO YIOBJIECTBOPSITH MOTPEOHOCTH YEJIOBEKA B
OCHOBHBIX NMUTATEJbHBIX BEIIECTBAX W SHEPTUHU, HO U BBIMIOIHATH MPOYUIAKTUYECKUE U
ne4yeOHble (QYHKIIHH.

Ha pemienue 3Tux 3a1a4y u HampaBiieHa KOHIIEMIIMS TOCYIapCTBEHHON MOJMTUKU B
obJsiactu 310poBOTO NUTaHus HaceneHus: Poccuiickoit denepannu Ha nepuox no 2005 r.,
onobpenHas nocranopyienreM [IpaButennsctBa PO ot 10 aBrycra 1998 r. Ne917.

[Tox rocymapCTBEHHOM MOJUTHUKOM B 0OJIACTH 3JI0POBOTO IHUTAHHUS IMOHUMAETCS
KOMILJIEKC MEpPOMpPUATUH, HANpaBJICHHBIA Ha CO3/IaHHWE YCJIOBHM, 00eCreYrBaIOIInX
VIOBIIETBOPEHUE TMOTPEOHOCTEH HACEJeHUs B PAIMOHAIILHOM 370POBOM IMHUTAHUH C
Y4ETOM €ro TpaAuluid, MPUBBIYEK, SKOHOMHYECKOTO IMOJOKEHHUS, B COOTBETCTBHH C
TpeOOBAHUSAMU METUITUHCKON HAYKHU.

VY OGoasmuHcTBa HaceneHuss Poccum, mo manHeiM WMHcTHTYTa mutanus PAMH,
BBISIBJICHBI HAPYIICHUS TOJIHOIICHHOTO MUTaHUs, OOYCJIOBIICHHBIE KaK HEIOCTATOYHBIM
MOTPEOJICHUEM MHUINEBBIX BEIIECTB, TaK M HAPYIICHUEM MHUIIEBOIO CTaTyca HACEJICHHS
Poccun, B mepByro odepeab HEIOCTATKOM BHUTAMHUHOB, MakKpO- W MHKPOAJIEMEHTOB,
MTOJTHOIICHHBIX OCJIKOB, M HEPAIIMOHAIBHBIM UX COOTHOIIIEHHEeM. BakHelue HapylieHust
MUIIEBOTO cTaTyca HaceneHus: Poccuu (mo nanueiM MuctutyTta nutanus PAMH):

— U30BITOYHOE MOTPEOJICHUE KUBOTHBIX JKUPOB;

— NeULNT MOJMHEHACHIIICHHBIX XKUPHBIX KUCIIOT;

— ne(UIUT MOTHOIIEHHBIX ()KUBOTHBIX) OCIIKOB;

—ne@UuIUT BUTAaMUHOB (aCKOpOMHOBOW KuUCIOTHI, pubodnaBuna (B2), TnamuHa
(B1), honmmeBoii KUCIOTHI, peTHHONA (A) U p-KapOTHHA, TOKO(Eposia 1 APYrux);

— neunuT MUHEPaTBHBIX BEMIECTB (KAJIbIIHS, Kee3a);

— neumuT MUKpPOIIEMEHTOB (CelieHa, IMHKa, Hoaa, propa);
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— ne(UIUT NUIIEeBHIX BOJIOKOH.

Opranuzarusi 340pOBOTO MUTAHUS HACENCHHS — CJIOXKHBIM U MHOTO(aKTOPHBIN
npolecc, KOTOPhIA MOXKHO peaju30BaTh TOJIBKO OMUPasich Ha TIyOOKHE 3HaHUS,
CTPOMHYIO HAYYHYIO KOHLIETIUIO U MPOAYMaHHYIO HAyYHO-TEXHUYECKYIO TTOJIUTUKY.

Ilepeyenb MJIaHHMpPYeMBbIX Pe3yJIbTATOB OOy4YeHHMsl MO AMCUHMILIMHE (MOAYJIO0),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHSI 00pa3oBaTeIbHOM

NPOrpamMMmblI

Kon, dopmymmpoBka
KOMITETEHIINT

Kon, hopmynupoBka nHAUKAaTOpa

[TmanupyemMble pe3yapTaThl O0yICHUS
O JIUCUUILTHHE (MOJYJTIO),
XapaKTEePU3YIOLIUE STaIbI
(hopMHUpOBaHUS KOMIICTCHITUH,
WH/IUKaTOPOB

[K-4

CHOCO0EH ONpenelsiTh U
aHaJIM3MPOBATh CBOMCTBA CHIPHS,
oy hadpuKaToB U
MPOJOBOJILCTBEHHBIX TOBAPOB,
BIIMSFOLIYE HA ONTUMHU3ALHUIO
TEXHOJIOTUYECKOTO Ipolecca,
Ka4eCcTBO M 0€301aCHOCTh TOTOBOH
npoaykiun, 3G(eKTHBHOCTD U
HaJIeAKHOCTb IPOLIECCOB

W/J1-1nix-4 AHanM3upyeT cBOMCTBA, QYHKINY,
KJIacCU(UKAIMIO U 3HAYEHUE CHIPHEBBIX
KOMITOHEHTOB, MX U3MEHEHHS IPU
TEXHOJIOTHYECKOIT 00paboTKe, OCHOBHBIC
HAaIpaBJIeHUs NX MCIIOIb30BaHUS MIPH
MPOM3BOJICTBE MHIIEBBIX MPOIYKTOB JUIA
obecrieueHns OTy4IeHUs Oe30macHON
MPOIYKIIUH BBICOKOTO Ka4eCTBa.

W -21k-4 Opranu3syeT BEIOODP, IPUMCHSICT
METO/Ibl U CPELICTBA U3MEPEHUM, UCTIBITAHUY U

Oco3HaeT KpaTKue CBEJCHUS O
MpoIecce MUIICBAPCHHUS, META00IA3M
OCHOBHBIX ITUTATCIHHBIX BEIIECTB,
COCTaB, CTpOCHHE, PYHKIUH U
CBOMCTBA OCHOBHBIX MHUIIEBBIX
BEIIIECTB, X MPEBPAIICHHS PU
MIPOM3BO/ICTBE MUIIEBBIX MPOLYKTOB;
XapaKTEPUCTUKY KCEHOOMOTHKOB,
FeHETUYECKU MOTU(DUIIMPOBAHHBIE
HOPOAYKTHI MUTaHHUL. AHATU3UPYET

IIPOU3BOJICTBA KOHTPOJIS [T UCCIIeIOBaHUS KauecTBa, OCHOBHBIE OPT'aHOJICITUYIECKHE,
6€30I1aCHOCTH CBIPhs U TOTOBON MPOTYyKIIUU (U3MKO-XUMUYECKUE,
WJ1-3rik-4 PazpabarsiBaet MEpONPHUATHS | MUKPOOHOJIOTHUECKUE TTOKa3aTeTH
[0 COBEPUICHCTBOBAHUIO CHCTEMBI | KayecTBa IMIIEBBIX IPOAYKTOB.
KOHTPOJs  KadecTBa M onTuMmusanuu | OmpenenseT noka3aTeiln KauyecTBa
TEXHOJIOTHYECKUX  IPOLIECCOB MPOU3BOJACTBA | MHUIIEBBIX MPOAYKTOB U
MPOAYKTOB MUTAHUS ¢anbcupuKanuy MPoOIyKTOB MUTAHUS,
BIIAJIEET METOAUKAMH OIPEEIICHHS
MoKasaTesel KauecTsa U
0€3011acCHOCTH MMUIIEBBIX BELIECTB 1
IPOAYKTOB IUTAHUS
IK-5 N -1nk-s OcyiecTBiseT KOHTPOJIb kKadecTBa, | OCO3HAET OCHOBHBIC IOHSTHS HAYKHU O
croco0eH MPUMEHSATH | 0€30MacHOCTH CHIPBS M TOTOBOM MPOAYKIUK C | TIMTAHHH, TEOPHIO
CHeMaTu3UPOBaHHBIE U | UCTIOJIb30BaHHEM HOPMAaTHUBHOM cOaJTaHCUPOBAHHOTO M aJE€KBATHOTO

po¢eCCHOHATBHBIC 3HAHUS, B TOM
YHCJIC MHHOBAIIMOHHBIC, B 06HaCTH

TCXHOJIOTHHU IIPpOU3BOACTBA
MNPOAYKTOB NHUTAHHUA, OHNPEACIIATH
HanpaBJICHUA Pa3BUTUA
TCXHOJIOTHHU TIUIIEBBIX
IIpOU3BOJACTB, ITOBBIIICHUA

KayecTBa U 0€30I1aCHOCTH TOTOBOI
TIPOAYKITUH

JIOKyMEHTAIlMH, OCHOBHBIX M MPHUKJIATHBIX
METOJIOB HUCCIIEOBAHUMN

N JT-21k-5 OpraHu30BbIBACT TEXHOJIOTHICCKUAN
MIPOLIECC MPOU3BOACTBA NMPOYKTOB MUTAHUS
MacCOBOI'0 M3TOTOBJICHUS U
CIIEUAIM3UPOBAHHBIX MMUIIEBBIX TPOAYKTOB C
MIPUMEHEHHEM COBPEMEHHOTO
TEXHOJIOTHIECKOT0 000pyIOBaHNUS,
TPaJAULIMOHHBIX U HOBBIX BUJOB CHIPbS

N JT-31k-5 BIsSIBIIsIET OOBEKTHI TS YAyUIICHHS
TEXHOJIOTUH THIIEBBIX MPOU3BOJICTB C yUETOM
MIPOTPECCUBHBIX METO/I0B IKCILTyaTaIlul
obopymnoBaHusi, TIPUHITUTIOB yrpaBIeHUS
Ka4yeCTBOM, 0€e30MIacHOCTHIO i
MPOCJIEKUBAEMOCTBIO [IPOU3BOJICTBA, OCHOB
(u3noNoOruM  TUINEBapeHuss W OOMeHa
BELIECTB, COBPEMEHHBIX KOHUENIUI MUTaHus

MATaHWUA, TPUHOUIIBI PpAallMOHAJIBHOTO

MMUTAHMA. KomnuectBenno
OTIpe/ieNisieT COJAEpPKAHHE OCHOBHBIX
IIMIIEBBIX  BEMIECTB B COCTaBE
MPOAYKTOB  THTaHWSA, [PUMEHSITH
3HaHMS 110 OTIpeICIICHUIO
HATIPABJICHUS Pa3BUTHS TEXHOJOTHH
MMILEBBIX TIPOU3BOJICTB.

AHanu3upyer CHenuaiu3upOBaHHbIC
u npo(heCCHOHAIBHBIC 3HAHHUS, B TOM
Yyycje WHHOBAIMOHHBIE, B 00JIaCTH
TEXHOJIOTUU MIPOU3BOJICTRA
MPOAYKTOB IMTAHUS, HAMPaBICHHS
pasBUTHS  TEXHOJOTMH  ITHIIECBBIX
MPOU3BOJICTB C WENBI0 TOBBIIICHHS
KayecTBa M 0€30IaCHOCTH TI'OTOBOU
MPOAYKIIUH

Tema 1. OcHOBHbBIE NMILIEBAPUTEJIbHBIE MTPOLECCHI
[TumeBapenue — XUMHUYECKasi, MHOT/IAa TaKKe MeXaHudeckas oOpaboTkKa TUIIM —
CJIOKHBIM MPOLECC, NPU KOTOPOM IPOUCXOIUT MEPEBAPUBAHUE IMUIIM U €€ YCBOCHUE
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KIeTkaMu. B xome muimeBapeHHs  OPOUCXOAMT  MPEBpAIICHHE  OPraHUYECKUX
MaKpOMOJEKYJl MHUIM B 0Oo0Jee MEJIKHEe MOJIEKYNbl, B YaCTHOCTH, paclIeIJICHUE
OMONOJIMMEPOB MMILM HAa MOHOMEPBI. DTOT MPOLECC OCYIIECTBISETCS C IOMOIIBIO
[UIIEBAPUTENBHBIX (THIPOIUTHUECKUX) pepMeHTOB. [locie BhlIeonucaHHOro mpoiecca
0o0pa0OTKM TMIA BCACBIBAETCS HEMOCPEJACTBEHHO B LUTOINIA3My KIETOK (Ipu
BHEKJICTOYHOM IUIIEBApEHUU Yy OakTepuil MW TpuUOOB U TpU BHYTPUKIECTOYHOM
NUIIEBAPEHUN) WM Yepe3 CTEHKU IHILEBAPUTEIILHOTO TpPAaKTa B JKUAKUE CPEIbl
opranusma (y 4yesioBeka — B KpoBb WM JuMQy).Takum oO6pa3oM, mpolecc NuuieBapeHus
3aKJII0YAETCs B epepabOTKe MUK U €€ YCBOCHUH OPraHU3MOM.

Y yenoBeka MHINEBAPEHHUE HAYMHAECTCS B POTOBOM TMOJOCTH, TJA€ MHINA
NepeKEBBIBACTCS. DTOT MPOIECC CTUMYIHPYET SK30KPUHHBIC >KEJE3bl, BBIICISIONINE
citony. [IpucyTcTByromas B CIOHE aMujia3a y4acTBYET B pacCIIEIJIEHUH MMOJIMCaXapuioB
u oOpa3oBaHuM 00JII0CAa — TMHILEBOTO KOMKA, YTO OOJEeryaeTr MpOXOKACHUE MUIIU IO
nunieBoy. PaznpakeHue penenTopoB B CIM3UCTONM OO0OJIOUYKE TJOTKH BBI3BIBACT
TJIOTaTeNbHBIA  pedaeKc, KOTOpPBI KOOPAWHUPYETCS B  TJIOTATEIBHOM  IICHTPE,
PacrnojokEeHHOM B IPOAOJITOBaTOM MO3I€ M BapOJIMEBOM MOCTY. B KOOpIHMHUPOBaHHOM
aKTe IVIOTaHWsI y4yacTBYIOT MsArkoe HEOO W s3bIMOK (uvula), KOTOpble MPEeJOTBPAIIAIOT
NOMAaJJaHuEe THILM B HOCOBYIO IIOJIOCTb, M HAATOPTAHHUK, KOTOPBIH HE AaéT MUIE
MOMAaJIaTh B TPaXelo.

Kenynok

XKenynok pacnosioxeH moa AuagparMoidl B JIEBOM Moapedepbe M HaAUYPEBHOU
obOnactu. Mmeercs 3 0007104YKH:

Buemnsisa (bprouna)

Mp1eqHslIi cinon

HapY>KHbIN CJIOM (TIPOJOJIbHBIN)
CpeIHMI cNol (LUPKYJISIPHBIN);
BHYTPEHHUI CJIOH (KOCOM).

Buytpennsis  (Cnm3uctass  000J04Ka) —  BBICTJIaHA  HEOPOTOBEBAIOLIUM,

UWIMHIPUYECKUM SIUTEITHEM.

[Tuma momagaeT B KEMyIOK, MPOXOAS 4epe3 KapauaidbHbIi chuHKTEp. TaM OHa
CMEIIUBACTCA C YKEIYAOYHbIM COKOM, aKTUBHBIMU KOMIIOHEHTAMH KOTOPOTO SIBJISFOTCA
COJISIHAsI KUCJIOTA U MUIIEBAPUTENIbHbIEC (DePMEHTHI:

[lenicun — pacimeruisieT OeIKu 10 AMUHOKHUCIIOT, TIOJIUIICTITHIOB, OJTUTOTEIITHIOB.

Pennun (WM XUMO3WH) — uUMeeTcs y Jereid 10 1 roma, moMoraer nepeBapuTh
MOJIOYHBIE TPOAYKTHI. Ilocie olHOro roga XMMO3WMH MpoONaAaeT, ero QyHKUuu OyAeT
BBIMOJIHATB COJIIHASI KUCIIOTA.

[TapueTtanbHbie KJICTKU KETyIKa TaKKe CEKPEeTUPYIOT BHyTpeHHM dakTop Kacna,
HEOOXOIMMBIHN JI BcachkiBaHUA BUTaMuHa Bio.

ToHkas KuIka

Yepes nunopudeckuil CPUHKTEp MUl MonagaeT B TOHKYIO KUIKy. [lepBbiii oTaen
TOHKOM KHIIKA — JABCHAJAUATUIEPCTHAS KUIIKA, TAE MPOUCXOJUT CMEIIMBAHUE MUILIU C
KEJTUbI0, KOTOpasi 00eCreynBaeT dMYJIbIUPOBAHKE KUPOB (hePMEHTAMU TOKEITYJOUHOMN
eJe3bl 1 TOHKOW KHIIKH, PacIICIUIIIONMMU YTieBOAbl (MalbT03a, JIaKT03a, caxaposa),
OesKu (TPUTICUH U XUMOTPHUIICHH). B TOHKOW KHUIITKEe MPOUCXOIUT BCACKIBAHWE OCHOBHOTO
00BbEMa MUTATEIHHBIX BEIIECTB U BUTAMUHOB YePe3 KUIEYHYIO CTCHKY.
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Toncras kuika

[locne mnpoxoxkaAeHWs TOHKOM KHIIKA MHINA [ONAAaeT B TOJICTYIO KHUIIKY,
COCTOSIIYIO U3 CJIENOMN, 000/J0YHON, CHTMOBUIHON U MPSIMON KUIIOK. 37€Ch MPOUCXOTUT
BCAaChIBaHUE BOJbI U DJIEKTPOJIUTOB, 3/I€Ch kK€ MPOUCXOAUT U (POPMUPOBAHHE KAJOBBIX
Macc.

Perynsnus nuieBapeHus

[TumeBapenue y yenoBeKa SBISETCS MCUXO(MU3UOIOTUYECKUM MPOLIECCOM. ITO
O3Ha4YaeT, YTO Ha MOCIEI0BATEIBHOCTh M CKOPOCTh PEAKLUUN BIHSIOT T'yMOPAJIbHBIC
CIIOCOOHOCTH ~ KEIYJOYHO-KUILIEYHOTO  TpPaKTa, KayecTBO TMHINA M  COCTOSIHUS
BETE€TATUBHON HEPBHOW CHCTEMBI.

['ymopanbHble CHOCOOHOCTH, BIUSIONIME Ha MHINEBAapeHHe, OO0yCIIaBIUBAIOTCS
rOPMOHAMH, KOTOPBIE BbIPAOATHIBAOTCS KJIETKAMH CIM3UCTOM OOOJIOUKHM JKEIyAKa M
TOHKOI'O KuIleYHHKa. OCHOBHBIMM NHIIEBAPUTEIbHBIMA TOPMOHAMU SIBJIAFOTCSI TACTPHH,
CEKpPETUH U XOJEHUCTOKMHUH. OHU BBIIEISAIOTCS B KPOBEHOCHYIO CHUCTEMY KEITYJOYHO-
KHUILIEYHOTO TpakTa M CIIOCOOCTBYIOT BBIPAOOTKE MHUINEBAPUTEIBHBIX COKOB U
IIPOJIBMKEHHIO TTUIIIN.

Y cBanBaeMOCTh 3aBUCUT OT Ka4€CTBA MUK

3HAYUTENIbHOE COJIEp)KaHUE KJIETYaTKU (B TOM YMHCIE PacTBOPUMOMN) CIIOCOOHO
CYILIECTBEHHO YMEHBIIUTh BCAChIBAHUE;

HEKOTOpPBIE MHUKPOXJIEMEHTBI, COJEp)KalUecs B IUIIE, BIHSIOT Ha IMPOLECCHI
BCACBIBAHUS BEUIECTB B TOHKOM KHIIIEUYHHKE;

KUPBl PA3NTMYHON TMPHUPOJBI BCACBHIBAIOT MO-pa3HOMY. HacklllleHHbIE >KUBOTHBIE
KUpPbl BCACBIBAIOTCA W MPEOOpa3yroTCs B YEIOBEUYECKUH JKHUP TrOpa3fo Jerde, 4em
MOJIMHEHACHIIIEHHBIE PACTUTEIbHBIE JKUPBI, KOTOPbIE MPAKTHYECKHM HE Y4YacTBYIOT B
00pa30BaHUU YEJIOBEUECKOTO JKUPA;

BCAChIBAaHUE KUIICYHHKOM YTJIEBOAOB, )KUPOB M OEJIIKOB HECKOJbKO MEHSETCS B
3aBUCUMOCTH OT BPEMEHHU CYTOK U BPEMEHHU roJ1a;

BCAChIBAHUE MEHSETCS TAKXKE B 3aBUCUMOCTH OT XMMHYECKOT0 COCTaBa MPOAYKTOB,
KOTOPBIE MOCTYNWIN B KUIIEYHUK PAHBIIIE.

Perymsimus  mummeBapeHust obOecrnieumMBaeTCsl Tak)Ke BETeTaTHBHONW  HEPBHOM
cucteMoil. Ilapacumnarnyeckas 4acTb CTUMYJIMPYET CEKPELMIO M IEPUCTAIBTUKY, B TO
BpEMsI KaK CUMITATUYECKAs 4aCTh MOIaBIISIET.

['opmoHbl W Jpyrue OHOJOTUYECKM AKTUBHBIE BEIIECTBA, BIUSIOIINE Ha
MULIEBAPEHUE

["acTposHTEépONaHKpEeaTHYeCKass SHIOKPUHHAS CHUCTEMA — OTIEN SHIOKPUHHOM
CUCTEMbI, TPEICTABICHHBIM PACCEIHHBIMU B Pa3JIMYHBIX OpraHax MHILEBAPUTEITHHOM
CUCTEMbI PHJIOKPUHHBIMHU KJI€TKaMH (aryAOLHUTaMH) U MENTUAECPTUYECKUMH HEMpOHaMH,
MPOAYLUPYIOIIMMHA TENTUAHBIE TOPMOHBI. SIBisieTcss Hambosee HW3YYEHHON YacThblO
muddy3Hol d3HIOKpUHHOM cucTembl (cuHOHUM AIlY/[-cucrtema) U BKIIIOYAET MPUMEPHO
MOJIOBUHY €€ KJIETOK. ['acTpo3HTEepOnaHKpeaTHYeCKyI0 YIHAOKPUHHYIO CUCTEMY Ha3bIBAIOT
«CaMbIM OOJIBILIMM U CJIOYKHBIM 3HJIOKPUHHBIM OPIaHOM B OPTaHHU3ME YEJIOBEKA.

["acTpyiH — rOpMOH, CUHTE3UpyeMblid G-KJIETKaMU KeIyJlKa, PACHOJIOKEHHBIMU B
OCHOBHOM B IMMHJIOPUYECKOM OT/EJIE JKeMyaKka. ['acTpuH CBSI3bIBAeTCS CO CEU(PUUECKUMU
raCTPUHOBBIMU PELIENTOPAMH B KEIyJKe. Pe3ylnbTaTtoM yCWICHUS aJIeHWIATIIMKIa3HOMN
AKTUBHOCTH B TNApPUETAJbHBIX KIETKaX JKEIyJKa SBISIETCS YBEIMYEHUE CEKpelru
KEIyIOYHOTO COKa, B OCOOCHHOCTH COJISIHOM KUCJIOTHI. ['acTpuH Takke yBETUYHBAeT
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CEKpEILMIO TENCHHA TJAaBHBIMU KJIETKAMHU JKEIyJKa, 4YTO, BMECTE€ C IOBBIIICHUEM
KHCJIOTHOCTH JKEIIYJOYHOTO COKa, O0ECIEYMBAIONINM ONTHUMAIbHBIA pH mims meicTBus
NENCUHA, CIOCOOCTBYET ONTHMAJIbHOMY IE€PEBAPHMBAHMIO THUIIM B  OKENyJKE.
OOHOBPEMEHHO TaCTPUH YBEJIMYUBAET CEKPELHMI0 OMKapOOHATOB U CIU3HU B CIH3UCTOU
Kemyaka, oOecrieurBasi TEM CaMbIM 3alllUTy CIU3UCTOM OT BO3JEHUCTBHSI COJISIHOM
KUCIIOTHl U TercuHa. ['aCTpyUH TOPMO3UT OMOPOKHEHHE >KENyAKa, 4TO O00ecreyuBaeT
JOCTAaTOYHYIO ISl TIEPEBAPUBAHUS MUIIH JJIUTEIBHOCTh BO3JICUCTBUS COJITHOM KHUCIIOTHI
U TIETICMHA Ha MHIIEBOM KOMOK. Kpome TOro, racTpuH yBEIWYUBAECT MPOIYKIIHIO
npocTarjianiuHa E B CIM3HCTOM JKENyAKa, YTO NPUBOAUT K MECTHOMY PACIIMPEHUIO
COCY/IOB, YCUJICHUIO KPOBOCHA0KEHUSA U (PU3HOJOTHUYECKOMY OTEKY CIM3HCTOM JKeTyaKa
Y K MUTPALINH JICHKOIUTOB B CIIM3UCTYIO.

CekpeTiH — NENTUIHBIN TOPMOH, COCTOSAIIMNA U3 27 aMUHOKHUCJIOTHBIX OCTATKOB,
BbIpa0aThIBAEMBbI S-KJIeTKaMHU CIU3UCTON OOOJOYKM TOHKOW KHUIIKH M yYacTBYIOIIUU B
pEeryJsiiMyd  CEKPETOPHOM  JESITEIbHOCTH  MOJKEITYyIOYHOM  JKene3bl. Y CHIIMBAIOT
CTUMYJISIIUIO MPOIYKIMKM CEKPETHHA KETUHbIe KUCIIOThI. BcackiBasch B KPOBb, CEKPETUH
NOCTUTAET TOMKEIYAOUYHONW KeJe3bl, B KOTOPOM YCHIIMBAET CEKPELHI0 BOIbI H
AJIIEKTPOJUTOB, MPEUMYIIECTBEHHO OukapOoHaTa. YBenuuuBas OOBEM BBIJIEISIEMOTO
MO/KENTyIOYHOM JKEJIe30M COKa, CEeKPEeTUH HE BIMsIeT Ha oOpa3oBaHHUE >KENe30H
(bepMeHTOB. DTy (DYHKIIUIO BBITIOJIHSET APYTrOe BEIIECTBO, BIPAOATHIBAEMOE B CIIM3UCTOM
000JI0YKe TOHKOM KUIIKH — XOJEIUCTOKMHUH. buoornueckoe ornpezaesieHne CeKpeTuHa
OCHOBAHO Ha €ro CroCOOHOCTHU (MPU BHYTPUBEHHOM BBEICHUH KUBOTHBIM) YBEIMYUBAThH
KOJIMYECTBO IIENIOUM B COKE MOKETyI0YHOU kene3bl. CeKpeTHH SBIsETCA OJOKATOPOM
MPOAYKIIMU COJISTHOM KHUCJIOTHI MapUeTadbHBIMU KJIETKaMH xenyaka. OcHoBol 3(dexkT,
BBI3BIBAEMBIA  CEKPETUHOM, - CTUMYJALMUS MOPOAYKIMH  SIUTEIUEM  KEITYHBIX,
MaHKPEaTUYECKUX MPOTOKOB M OPYHHEPOBCKUX KeJ€3 OukapOOHATOB, OOecrevyuBas,
TakuM obOpazom, 10 80 % cexperiun OMKapOOHATOB B OTBET HA MOCTYIUICHUE MHUIIU. DTOT
s eKT onocpeaoBaH Yepe3 CEKPEIUI0 XOICIIUCTOKMHIUHA U ATO MPUBOAUT K YBEIUUCHUIO
MPOAYKIIUU >KETYU, CTUMYJIUPOBAHUS COKPAIICHUN KETYHOTO MYy3bIPS W KUIICYHUKA U
YBEIIMYEHHIO CEKPEIIMU KHUILIEYHOTO COKa.

Xonemuctokunn  (CCK; paHee HOCWI  Ha3BaHUE  MMAHKPEO3UMHUH)  —
HEUPOTENTUIHBI TOPMOH, BbIpaOaThIBaeMblii [-KJIeTKaMu  CIM3UCTON  00O0JIOYKH
NBEHANLIATUIIEPCTHON  KUIIKA M MPOKCUMAJIbHBIM  OTAEJOM  TOIIEW  KHILKH.
XO0JICIIMCTOKMHUH BBICTYIAET MEAUATOPOM B PA3HOOOPA3HBIX MPOIIECCaX, MPOUCKOSIIINX
B OpraHu3sMe, B TOM YHCJE, B MHUIIEBAPEHUH. XOJCIUCTOKUHUH CTHUMYJIUPYET
paccnabnenue chunkrepa Onau; yBEIMYMBAET TOK NEYEHOUHOW >KEJIUM; MOBBIIIAET
MaHKPEATUYECKYI0 CEKPEIMIO; CHIDKAeT JaBJCHHWE B OWUJIMApHON CHUCTEME: BBI3BIBACT
COKpallleHHEe MMPUBPATHUKA JKEIIYKa, YTO TOPMO3UT NIepeMeEleHUE MePEeBAPECHHOMN MTUIIU B
JBEHAIATUNIEPCTHYIO KHUIIKY. XOJEHHUCTOKUHUH SBJSETCS OJIOKAaTOPOM CEKpEIu
COJISTHOM KHUCJIOTHI napueTagibHbIMU KJIETKaMH  KeJlyJKa. Nuruburopom
XOJICLIUCTOKWHUHA SIBJISIETCSI COMATOCTATHH.

['I0K0303aBUCUMBIN MHCYTWHOTPOMHBIN MONUIIENTHA (paHee pacripoCTpaHEHHBIC
HAUMCHOBAHMS: TaCTPOUHTHOUTOPHBIA IOJMIICTITA, >KEIYJOYHBIH HWHTHOUTOPHBIH
nentuy; obmenpunsateie abopesuarypsl: GIP, TUIT unu XKUII) — menTuaHbii TOPMOH,
cocToAui U3 42 aMMHOKHUCIIOTHBIX OCTaTKOB, BhIpaOaThiBaeMbIil K-KieTkaMu CIU3UCTON
000JI0YKH ABEHAIATUNIEPCTHON M MPOKCUMATIBLHOW YacTH TOIIEW KHUIIOK. OTHOCHUTCS K
CEMENCTBY CEKpETHHA. [ JIFOKO303aBHCUMBIA HWHCYJIMHOTPONHBIN TOJMUIEITH, SIBIIACTCS
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WHKPETUHOM, TO €CTh BBHIPA0ATHIBACTCS B KHUIINIEYHWKE B OTBET HA MEPOPATBHBIA MPUEM
nun. OcHOBHas (YHKIHS TIIFOKO303aBUCUMOTO WHCYJIHHOTPOITHOTO TOJHUIICNITHAA —
CTUMYJIALIMS CEKPEIMU MHCYJIMHA OeTa-KIeTKaMM IOJHKENIyA0YHOM Kele3bl B OTBET Ha
npuéM numm. Kpome Ttoro, I'MII wunHrubupyer abGcopOuuio >KUPOB, YyrHETAeT
peabcopOIMI0O HAaTpus U BOABI B  NHUIIEBAPUTEIIBHOM  TpakTe, HMHTUOUpPYET
JUTIONPOTEUHINTIAZY.

Ba3oakTVBHBI WHTECTUHAIBHBIM TENTHA (HAa3bIBACMBIA TaKXKE Ba30aKTUBHBIM
MHTCCTUHAJIBHBIA IOJIMIICNITHA;, oOmenpuusaTeie abOpeBuaryper BUII u VIP) —
HEWPONENTUIHBIA TOPMOH, COCTOAIIMA W3 28  aMHUHOKHUCIOTHBIX  OCTAaTKOB,
O0OHapyXMBaeMbIil BO MHOTUX OpTraHax, BKJIIOYasl KUIICYHUK, TOJIOBHOW U CIMHHON MO3T,
MOJKEITYOUHYIO JKelie3y. Ba30akTHBHBIA HMHTECTUHAIBHBIA IENTHI, B OTIHYHE OT
OPYTUX TENTUAHBIX TOPMOHOB W3 CEMEWUCTBA CEKPETHHA, SIBJISETCS MCKIIIOUYHUTEIBHO
HelipomenuaropoMm. OOJialaeT CUIBHBIM CTUMYJUPYIOUIUM JEUCTBUEM Ha KPOBOTOK B
CTEHKE KHUIITKH, a TAaK)Ke Ha TJIAIKYI0 MYCKYJIATypy KUIICYHUKA. SBIsSETCS HHTHOUTOPOM,
YIHETAIOIIUM CEKPELUHIO0 COJITHOW KHCJIOTHI TMapUETATbHBIMU KJIETKAMU CIIM3UCTOMN
obonouku sxenyaka. BUII Takxke sBiasieTcs CTUMYJISTOPOM MPOAYKIIMU TETICHHOTEHA
TJIABHBIMU KJIETKAMH JKEITyIKa.

MoTtuniiH — ropMoH, BbelpabaTbIBaeMblii XpoMaQUHHBIMUA KJIETKAMHU CIU3UCTOU
000JIOUKH KEJIyT0YHO-KUIIEYHOTO TpaKTa, MPEUMYIIECTBEHHO IBEHAIIATUIIEPCTHON U
TOLIEH KUIIIOK.

ComMarocTaTiH — TOPMOH J€bTa-KJIETOK OCTPOBKOB JIaHrepranca noaxeny104Hon
KeJe3bl, a TaKkXke OJMH M3 TOPMOHOB Trunoragamyca. Ilo XMMHYECKOMY CTpPOEHHIO
ABJISIETCS] IENTUAHBIM TOPMOHOM. COMATOCTATUH MOJABIIAET CEKPELUIO TMIIOTAIAMYCOM
COMAaTOTPONMH-PUIIM3UHI-TOPMOHA U CEKpEeUUI0  mepeaHed  jgojedl  rumodwusa
COMaTOTPOIHOI'O TOPMOHA M TUPEOTPOITHOTO ropMOoHa. Kpome Toro, oH moJIaBiisieT TaKkxe
CEeKpELUHMI0  Pa3IMYHBIX TOPMOHAJBbHO  AKTUBHBIX  MENTUIOB M  CEPOTOHHUHA,
MPOAYLMPYEMBIX B JKENyJKe, KHUIICYHUWKE, MEYEeHU U TOJKEITYJOYHOM kene3e. B
YaCTHOCTH, OH  IIOHWXKAET  CEKPELMI0  MHCYJWHA,  TJIIOKaroHa, TacTpHHA,
XOJICLIUCTOKWHMHA, Ba30aKTUBHOTO HWHTECTUHAIBHOIO MENTHAA, WHCYJIUHOMOAOOHOTO
¢dakTopa pocra-1.

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe nuieBapeHue?

2. HazoBute pepMeHTHI JkeTyiKa, YIaCTBYIOITUE B TTUIICBAPCHUH ?

3. Kakue ropmonsl u Jpyrve OUOJOTUYECKHM AaKTUBHBIC BEIIECTBA BIHUSIOT Ha
NUIIEeBapeHue?

Tema 2. Teopum M KOHUENUMH TNHUTAHUA: TeOpUsi COAJTAHCHMPOBAHHOIO
NUTAHUS, TEOPUSA AJEKBATHOTO MUTAHMS

Teopusi cOaTaHCHPOBAHHOIO NHUTAHUsSI TIpeolOiamana B JUCTOJIOTHH IO
nociyennero BpeMeHu. CorjlacHO 3TOM TeOpHUH, MPEANOUYTUTEILHBIM CUUTACTCA MUTAHUE,
IIPU KOTOPOM MPUTOK MUTATEIbHBIX BEIIECTB B OPraHW3M COOTBETCTBYET MX PACXOLY.
[luma coCcTOUT W3 KOMIIOHEHTOB, PAa3IMYHBIX MO (HU3UOJOTHUUYECKOMY 3HAYCHHUIO:
MOJIE3HBIX W BPEJIHBIX, WJIM TOKCHYHBIX. B Hel coaepkaTcsa W HE3aMEHUMBIC BEIIIECTBA,
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KOTOpbIE HE MOTryT OOpa3oBBIBATHCS B OpraHU3Me, HO HEOOXOOUMBI I €ro
Ku3HeneaTeabHOCTH. OOMEH BEIIECTB Y YEIOBEKa OMPEEIIETCS YPOBHEM KOHIICHTPAITUU
AMUHOKHUCIIOT, MOHOCaXapuJ0B, >KUPHBIX KUCJIOT, BATAMUHOB U MUHEPAJIbHBIX BEILECTB,
CJIEI0BATEIbHO, MOYXHO CO3/1aTh TaK Ha3bIBAEMbIC DJIEMEHTHI TUETHI.

Konnenmus cOamaHcUpOBaHHOTO MHUTaHUS ObLla HaydyHO obocHoBaHa B 1964 r.
akan. A.A. IlokpoBckuM. Ha ocHoBe NaHHOUM KOHIENIMHM ObUTH pa3paboTaHbl pPariOHbI
JUISL pa3JIMYHBIX TPYNI HACEJEHHs] C YUETOM (PU3MYECKUX HArpy30K, KIMMATUYECKHX U
JIPYTUX YCIOBUHM, CO3/IaHbl HOBBIC MHUIIEBbIE TEXHOJOTUU. [ JTaBHBIM HTOTOM JIaHHOMN
paboThl ObUIO YCTAHOBJIEHUE KOPPEISTUBHON 3aBUCHMOCTH MEX]Y YCBOCHHUEM MUIIHU U
CTEIEHbIO COATaHCUPOBAHHOCTH €€ XUMHUYECKOT0 COCTaRBa.

COanancupoBaHHOE MHUTAHUE - 3TO YUYET BCEr0 KOMIUIeKca (haKTOpOB MUTAHUS, UX
B3aMMOCBSI3M B OOMEHHBIX TIPOIIECCax, a TAKKEe WHANBUIYATbHOCTA (PEPMEHTHBIX CHCTEM
U XMMHUYECKUX MpeBparieHnii B opraam3dMe. Co BpeMeHEM TeopHs COATaHCHPOBAHHOTO
MUTaHus ObLIa TIOJBEPrHYTa TMEPEONeHKe. Ee KpHU3UC CTHUMYIMpPOBal HOBBIC HAyYHBIC
ucclenoBaHus B 00nacTd  (U3MOJIOTMM  MUIIEBAPEHUs, OHOXUMHUU  TUIIH,
MHUKpPOOHOJIOTUU. BBUIM OTKPBITHI HOBBIE MEXAHM3MbI MUINEBAPEHUS, YCTAHOBJICHO, YTO
MepEeBapUBAHUE MPOUCXOAUT HE TOJBKO B MOJOCTU KUIIEYHUKA, HO U HEMOCPEIACTBEHHO
Ha CTEHKax KUIICYHHMKA, HA MeMOpaHaxX ero KJIETOK; Obla BBISIBJICHA paHee HEU3BECTHAs
TOPMOHAJIbHAsI CUCTEMAa KHUIIEYHHKA, MOJYYEHbl HOBBIE CBEIAECHUS OTHOCUTEIBHO POIU
CUMOMOTHYECKMX MHUKPOOPTaHMU3MOB, OOHUTAIOIIMX B KHIIEYHUKE, U 00 UX
B3aMMOOTHOUIEHUSIX C OPTaHU3MOM YEJIOBEKA.

Kitaccuueckast Teopust cOalaHCUPOBAaHHOTO MUTAHKSI OCHOBBIBAETCS HA CJICTYIOIINX
MOJIOKECHUSX

1. neanbHbIM cUMTaeTCAd MUTAHUE, BO BPEMSI KOTOPOTO MOCTYIUICHHE MUIIEBBIX
BEIIIECTB OTBEUYAET UX PACXOJIaM.

2. TlocTymieHue MUINEBBIX BEHIECTB O00ECTEUMBACTCS B pPE3yJibTaTe pa3pylIeHUs
MUILEBBIX CTPYKTYP U BCACHIBAHUSI MOJIE3HBIX BEIIECTB - HYTPUEHTOB, HEOOXOIUMBIX JIJIs
MeTaboau3Ma, IACTUYECKUX U SHEPIeTUYECKUX MOTPEOHOCTEN opraHu3Ma.

3. Yrunm3auus eibl OCYIIECTBISETCS CAMUM OPTaHU3MOM.

4. Ena cocTouT M3 KOMIOHEHTOB, Pa3HbIX MO (PU3UOJIOTHYECKOMY 3HAUYCHUIO:
HYTPUEHTOB, 0AJUTACTHBIX BEHIECTB (OT HUX €€ MOXKHO OYMCTUTH) U BPEIHBIX, TOKCHUHBIX
COCIMHEHU.

5. Metabonu3m opraHu3ma OnpeesieTcsi HeOOXOAUMBbIM YPOBHEM aMHUHOKHCIIOT,
MOHOCaxapHua0B, )KUPHBIX KUCIIOT, BATAMUHOB U COJIEH.

6. MHOro HYTPUEHTOB, CIOCOOHBIX K BCACBIBAHUIO W  aCCUMWJISIIH,
0CBOOOXK1aeTCsl B pe3yJibTare (hepMEHTATUBHOTO THAPOJIN3a OPraHUUECKUX MTPOITYKTOB 3a
CYET BHEKJICTOYHOTO (IMOJIOCTHOTO) U BHYTPUKIIETOYHOTO TTUIIEBAPCHHUSI.

B osToM cnydae mnwuiieBble BelleCTBa YCBAaWBAIOTCS B JIBa dTama: IOJIOCTHOE
MUIeBapEHUE - BCACHIBAHUE.

CormacHo 3TOM  TeopuM, HOpMallbHOE  (YHKUIHMOHUPOBAHHE  OpraHuM3Ma
oOecreunBaeTcs IpU €ro CHaOKEHWU HE TOJIbKO HEOOXOJIMMBIMU 3HEPIrueil u OeIKoM, HO
TaKkKe€ TPU COOIIOJACHUU ONPEICICHHBIX COOTHOIIEHUN MEXIYy MHOTOYHUCICHHBIMU
HE3aMEHUMBIMH  (aKTOpaMu TUTaHUSA, KaXKIbIH U3 KOTOPBIX BBHITIOJHIET CBOIO
cnenupuueckyro PyHKIHIO B 0OMEHE BEIIECTB.

B ocHoBe koHueniuu CcOANTAHCHPOBAHHOTO TUTAHUS JICKHUT OMNpEIeTICHUE
MIPOTIOPIINI OTJEIBHBIX MUIIEBBIX BEIIECTB B PAIIMOHE, OTPAXKAIOIIUX CYMMY OOMEHHBIX
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peaKInii, KOTOPhIC XapPAKTEPUIYIOT XUMHUYECKHE IMPOIIECCHl, 00ECIIEUYNBAIOIINE B UTOTE
KU3HENIEATeTLHOCTh opranu3Ma. OIHON U3 TJIaBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH,
Ha KOTOPBIX 0a3upyeTcst Teopus, SIBISETCS MPABUIIO COOTBETCTBUS (DEPMEHTHBIX HAOOPOB
OpraHn3Ma XMMHUYECKUM CTPYKTypam IUILH.

Kpusuc teopuun cOanaHCUPOBAHHOTO MUTAHUS U OTKPHITHE HEKOTOPBIX BUTAIbHBIX,
HEU3BECTHBIX paHEe MEXaHU3MOB (JIM30COMAJILHOTO W MEMOpPAHHOIO MHILEBAPEHUS,
pPa3NUYHBIX BUJOB TpPAHCIOPTa THINEBBIX BEHIECTB, OOMUX 3PGEKTOB KHUIICUHON
FOPMOHAIBHOW  CUCTEMBI),  pe3yJbTaThl  COMOCTABJICHMUS  psfa  XapaKTEPUCTHK
0€3MUKPOOHBIX M OOBIYHBIX JKUBOTHBIX, JAHHBIE MPSIMBIX MCCICIOBAHUN BIHSHUS
AJIEMEHTHBIX JWMET Ha OpraHu3M M T.J. MPUBEIM K MEPECMOTPY psija OCHOBHBIX
MOJIOKEHUHN 3TOM Teopun. Ha ocHOBe MONy4eHHBIX JaHHBIX U 000OIIEHHI HaMu ObLIa
MpEI0KEeHA HOBasi TEOPUSI — TEOPHUS aJeKBATHOI0 MUTAHUA (€€ Pa3BUTHE €IIE JAICKO
HE 3aBEPIICHO) U CPOPMYIMPOBAHBI HOBBIE TOCTYJIAThl OCHOBOTIOJIATAIONIETO 3HAYCHHUS:
1) nuTaHue NOAJAEPKUBAET MOJEKYJSPHBIA COCTaB M BO3MEIIAET IHEPreTHUECKUE U
MJIACTUYECKUE PacXo/bl OpraHu3Ma Ha OCHOBHOW OOMEH, BHEIIHIOK PadOTy U POCT (3TOT
MOCTYyJIaT - €IWHCTBEHHBIH OOLIMN MJi1 TEopuil COATAHCUPOBAHHOTO U aJIEKBAaTHOTO
MUTaHusA); 2) HOPMAIbHOE MUTaHUE OOYCIOBJICHO HE OJHUM IMOTOKOM HYTPHUEHTOB W3
KEJTYI0YHO-KUILIEYHOTO TPAaKTa BO BHYTPEHHIOK CpEAy OpraHuM3Ma, a HECKOJIbKUMH
MMOTOKAMH HYTPUTHBHBIX M PETYJIATOPHBIX BEUIECTB, MMEIOIIUMH >KU3HEHHO Ba)XHOE
3HauYeHUE; 3) HEOOXOJUMBIMU KOMIIOHEHTAMU MHIIU CIIY>KaT HE TOJIbKO HYTPUEHTHI, HO U
OayacTHbeie BelecTBa; 4) B METaOOIMYECKOM U OCOOCHHO TPO(DHUUECKOM OTHOIICHUHU
ACCUMWIMPYIOIUN OpraHu3M SIBISICTCS HAJOPraHU3MEHHOM CUCTEMOW; 5) CYIIECTBYET
AHJIO’KOJIOTHS OpraHU3Ma-Xo3siMHa, o0pa3zyemas MUKpPO(DIOpoi KUIIEYHUKA, C KOTOPOM
OpraHu3M XO3fMHA TMOJJIEPKUBACT CJIOKHbIC CHMOMOHTHBIC OTHOIICHUS, a TaKKe
KUIIIEYHOM, WM HSHTEpaIbHOM, cpenoi; 6) OallaHC MUINEBHIX BEIIECTB B OPTraHU3ME
JIOCTUTAETCS B pPeE3yJbTaTe OCBOOOXKIEHUS HYTPUEHTOB U3 CTPYKTYp TMHUILNU TPH
(hepMEHTATUBHOM PaCHICTIJICHUH €€ MaKPOMOJIEKYJI 3a CUET MOJOCTHOTO U MeMOpPaHHOTO
MUILEBApPEHUS, a B Psijie CIy4aeB - BHYTPUKIETOYHOTO (MEPBUYHBIC HYTPUEHTHI), @ TAKKE
BCJIC/ICTBME CHUHTE3a HOBBIX BEIIECTB, B TOM YHCJIE HE3aMEHHUMBIX, OaKTEepHAIbHON
Gbraopoil kulleyHWKa (BTOpPUYHBIE HYTPUEHTHI). OTHOCHUTENbHAs pPOJb TMEPBUYHBIX H
BTOPUYHBIX HYTPUEHTOB BapbUPYET B MIMPOKHUX mpenenax. OxapakTepu3yeM HEKOTOPHIE
U3 JITUX TIOCTYJAaTOB HECKOJbKO Oosiee moapoOHo. Kak MOXHO BHAETh, OCHOBHBIE
MOCTYJIAThl TEOPUM AJICKBATHOTO MHUTAHUS MPUHUUIHAIBHO OTIMYAIOTCS OT TaKOBBIX
Teopur cOajaHCUPOBAHHOTO mnuTaHus. OJHAKO OJAMH W3 HHUX sBisgeTcs oOmmMm. OH
3aKJIF0OYAETCS B TOM, UTO TMUTAHHWE MOJJIECPKUBACT MOJICKYJSAPHBIA COCTAB OpraHu3Ma H
obecrieunBaeT €ro HEPreTUYecKue M IulacTU4YecKue motpedHocTu. Jlayee, yernoBek U
BBICIIIME >KMUBOTHBIE B META0OJMYECKOM M TPOPUYECKOM OTHOIICHUSIX MPEACTABISIOT
coOOlf HE OpraHu3Mbl, a B CYIIHOCTH HaJOpraHu3MeHHble cucTeMbl. l[lociennue
BKJIIOYAIOT B Cce0s, KpOME MaKpOOpTraHu3Ma, MUKPO(IIOPY €ro KelyJ04YHO-KUIIEYHOTO
TpakTa - MHUKPOAIKOJIOTHIO M SHTEPAIbHYIO Cpely, KOTOPhIE COCTABIISIIOT BHYTPEHHIOIO
AKOJIOTHIO OpraHW3Ma, WM DHIO0IKOJOTHIO. MeXay OpraHu3MOM XO35IMHAa UM €ro
MUKPOIKOJIOTUEH TOACPKUBAIOTCS MOJIOKUTEIHHBIE CUMOMOHTHBIE B3aUMOOTHOIIICHUS.
Teopus amekBaTHOTO MUTAaHUS B OTJIMYHUE OT TEOPUU COATAHCHUPOBAHHOTO MMUTAHUS HE
TOJBKO CBSI3bIBAET HOPMAJIbHOE MUTAHUE M ACCUMUJIALIMIO MUIIM C OAHUM IMOTOKOM BO
BHYTPEHHIOIO CpeJy OpraHu3Ma pa3jNdHbIX HYTPUEHTOB, OCBOOOXKIAIOMIUXCS B
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pe3yapTaTe NEepPEeBApUBAHUSA NHUIIM B HKEIYJOYHO-KUIIEYHOM TPAKTE, HO IPUHHUMAET
CYILLIECTBOBAHME IO KpaHEN MEpE €IEe TPEX OCHOBHBIX KU3HEHHO BaKHBIX IIOTOKOB.

[lepBplli - NOTOK PpEryJsATOPHBIX BELIECTB (FOPMOHOB M TOPMOHOMNOJOOHBIX
COECMHEHMI), MPOAYLUHUPYEMBIX HHIOKPUHHBIMU KIETKAMH JKEIYJOUYHO-KUIIEUYHOTO
TpaKTa, a TAaKXKe 00pa3yIoLIUXCs B €T0 COAEPKUMOM.

Bropoii moTok coctouT u3 OakTepuadbHBIX METa0oauTOB. B Hero BXomsT
MOJM(ULIMPOBAHHBIE MOJ BIMSHHEM OaKTepHabHOM (UIOphl KHILIEYHHKA OaulacTHBIE
BELIECTBA IHIIM W HYTPHUEHTHI, a TaKXKE€ IPOMYKTbI €€ >XKU3HeAeATenbHOCTH. C 3TUM
IIOTOKOM BO BHYTPEHHIOIO CPely OpraHM3Ma IOCTYIIAI0T BTOPUYHBIE HYTPUEHTHI. B 3TOT
IIOTOK BXOJST TAaKKE€ TOKCUYECKHE BEIIECTBA, K KOTOPBIM OTHOCATCS TOKCHHBI IHILIH, 4
TaK)K€ TOKCUYECKHE META0O0JUTHI, 00pa3ylolluecs B KEIyJOYHO-KUIIEYHOM TPAaKTe 3a
CUeT JesATeNbHOCTH OakTepuanbHOi (iopel. [lo-BuaMMOMY, 3TOT TOTOK B HOpME
¢buznonornyeH.

TpeTuil MOTOK COCTOWUT M3 BEUIECTB, NMOCTYNAIOIINUX U3 3arpA3HEHHOW IHIINA WIIU
3arpsi3HEHHOW BHEIIHEW Cpe/ibl, B TOM UKCJIe KCEHOOMOTUKOB. HakoHell, corinacHo Teopuun
aJIeKBaTHOTO TMTaHHWSA, TaK Ha3blBacMble OasIaCTHbIE BELIECTBA, U B TOM YHUCIE
[IPEUMYLIECTBEHHO MUIIEBBIE BOJIOKHA, SBJIAIOTCS DBOJIIOLMOHHO BaXHBIM KOMIIOHEHTOM
numy. Bce mocTynaTtel TEOpUHM aleKBaTHOTO MUTAHUS B3aMMOCBSI3aHbI M 0Opa3yroT
COBOKYIIHOCTb HOBBIX U HETPAaJULMOHHBIX MPEICTABICHUN, IOAXOIO0B, METOI0B
HCCIICIOBAHNS U TEXHUYECKUX IIPUEMOB.

CxeMa IIOTOKOB BEUIECTB M3 KEIYJOYHO-KHMIIEYHOIO TPaKTa BO BHYTPEHHIOKO
Cpely OpraHu3Ma B COOTBETCTBHM C HOBOW T€OpHEN aJeKBATHOIO MUTaHUs (10: YTOJEB,
1985). B npgomonHeHue K NOTOKaMm, YKa3aHHbIM Ha puc.2.l, mnpu o00paboTke
OaJITaCTHBIXBEIIECTB (POPMUPYIOTCS BTOPUUHBIE HYTPUEHTBI, TOKCHHBI, SK30TOPMOHBI;
[AIIA CTUMYJIAPYET BBIACICHHUE KHUIIEYHBIX TOPMOHOB. MHOrAa TEOpHIO aJeKBAaTHOTO
MATAHUS KPUTHKYIOT 32 TO, YTO OHA CIMIIKOM «IHILEBAapUTENbHAs». JDTO HE TaK. JTa
Teopusi OMOJOTMYHA U TEXHOJOTMYHA, T.€. OHA TMpUAaeT OOJbLIIOE 3HAYEHUE
ABOJIIOLIMOHHBIM OCOOEHHOCTSIM M OCOOEHHOCTSIM (PYHKIMOHHPOBAHUS MEXAHU3MOB,
o0ecreunBalOIIUX YCBOCHHE MNUIIM. Takol MOAXO0J TMO3BOJSET paccMaTpuBaTh psil
npo0sieM, KOTOpble HEAOCTATOYHO OLIEHUBAIUCH KIJIACCUUYECKOW TEOpHEH, HO KOTOpbIE
UMEIOT pellalolllee 3HaueHHWe ¢ TOYKM 3peHus Tpodoioruu. Oxapakrepusyem Oosee
N0JIPOOHO HEKOTOpbIE MOCTYJAThl U CJIEACTBUSA, BBHITEKAIOIIUE M3 TEOPUHU aJEKBATHOTO
MIUTaHUS.

KonTpoabHbIe BONPOCHI

[lepeuncnure noyioxkeHUs: COATAHCUPOBAHHOTO MUTAHUS.

B yem cocTout ocHoBoMoIararomnee 3Ha4eHUe aeKBaTHOTO MUTaHUS ?

3. HazoBuTe OCHOBHBIE MOTOKHU MPHU MEPEBAPUBAHUM MUIIU MO TEOPUH AJAEKBATHOTO
NATaHMUS.

N =

Tema 3. Teopust pauiMoHaJIbHOTO MUTAHUS

[Tutanue 7OMKHO OBITH pallUOHATBHBIM, COATAHCUPOBAHHBIM.

CKOJIBKO XMMHYECKMX BEIIECTB PACXOAyeT OpPraHu3M B3pOCJIOr0 YEJIOBEKa B
MPOIECCE KUBHEACSITEIBbHOCTH, CTOJBKO K€ JOJKHO MOCTYyNaTh HUX C MNPOAYKTaMH
nutanusa. OHaKo B mporiecce 0OMeHa OJTHU BEIIECTBA MOTYT MEepexXoauTh B npyrue. [Ipu
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ATOM OOJIBIITUHCTBO M3 HUX MOXKET CHHTE3MPOBATHCS B OPTaHU3ME, TOT/1a KaK HEKOTOPHIE
SIBJISIFOTCSI KaK Obl MCXOJHBIMH: OHU HE MOTYT CHHTE3UPOBATHCS M JIOJDKHBI 00s3aTEIILHO
noctynare ¢ numiedl. OTcrola Bce MNUIIEBbIE BEIECTBA JACNATCS Ha 3aMEHUMBbIE U
He3aMeHuMble. K mociaeiHMM OTHOCSTCS HE3aMEHHMblE aMHUHOKHCIOTHI  (BajiuH,
U30JICHIINH, JICHIMH, JU3UH, METUOHHWH, TPEOHUH, TpunrtodhaH U (QeHWIATaHUH),
HE3aMEHHUMbIE  JKUPHBIE  KHUCJIOTHI (JluHONEBasi, JIMHOJEHOBAs), BUTAMHHBI U
MUHEpaJbHbIC BEIIECTBA.

Teopus cOaaHCMPOBAHHOIO NMHUTAHMS, KOTOPYIO B Hallle CTpaHe HIUPOKO U
yrayosenHo paspadarbiBan akagemMuk AMH CCCP A. A. TlokpoBckui, 3aKiIro4aeTcs B
YCTaHOBJICHUH TECHOM CBSI3M MHUTAHUs C MpolieccaMu ooMeHa BemecTB. [Ipu aTom ocobas
POJIb OTBOJIUTCS HE3aMEHUMBIM (haKTOpaM MUTaHUSI.

PanmonanbHO€ NMHUTaHUE AOJKHO OCHOBBIBATHCS HA TEOPUU COATAHCUPOBAHHOIO
MUATAaHUSA W TPEeIyCMaTpUBaTh MPaBUJIBHBIM peXUM TOTpeOsieHus mumu. Heobxommmo
3HaTh U COOJIOJAaTh TPU NPUHIMIA PAUOHAIBHOTO MUTAHUS: YMEPEHHOCTb,
pazHooOpasue, peXuUM IMpueMa MOUIM. YMEPEHHOCTh B TMHUTAaHUU HE I[O3BOJIAET
NOTPeOIATh C MUILEH PHEPTrUU OOJIbIIE UM MEHBIIE, YEM €€ PacXoJlyeTcsl B Ipollecce
KU3BHENIEATEIbHOCTH; Ppa3HOOOpa3ue MUIM B palMOHE C HauWOOJbIIEH CTENEeHbIO
BEPOSATHOCTHU TapaHTUPYET MOCTYIUICHUE B OPraHU3M BCEX HE3aMEHHUMBIX KOMIIOHEHTOB
MUTAHUS;, OMPEACNICHHBIN pPEeXUM MUTaHUs (BpeMs MPUEMOB MUIIM B TEUCHUE JHS, a
TaKXe KOJMYECTBO M Ka4Y€CTBO MUILY MPHU KAXKIOM €€ MPHUEME) MOAIAEPKUBACT allllETUT B
HYKHBIX paMKax.

PaccmoTpum noipoOHee KakIbIi U3 TpeX MPUHIIUIIOB PAIIMOHAIBHOTO TTUTAHUS.

[lepBbIii MPUHIMI PALMOHAIBHOTO TUTAHUSI — YMEPEHHOCTb.

YMepeHHOCTh B MNHUTaHUM HeoOxoauma JUisi coONrofieHus Oallanca MEXITy
ITOCTYNAOIIEHN C MUIIEH U PpACXOAyEMOM B ITPOLECCE KUBHEAEATEIbHOCTH SHEPTUEN.

3aKOH COXpaHEHHUs PHEPTUU B MPUPOJIE SIBISIETCS a0CONIOTHBIM, OH CIIPaBEJIMB HE
TOJIBKO JJI1 HE)KMBOW MAaTEpHM, HO JEHCTBYET M B )KMBOM OpPraHU3ME, B TOM YHUCIIE U B
KJIETKaX OpraHOB U TKAaHEW YEJIOBEKa.

Pacxon 3Heprum B OpraHu3Me OCYLIECTBISETCS TpeMs IYTSAMH: B PE3yJIbTaTe TaK
HA3bIBAEMOT0 OCHOBHOT'O OOMEHa, CHEeIU(PUUECKOr0 AMHAMUYECKOTO NEHCTBUS MUIIU U
MBIIIEYHOH JESTEIBHOCTH.

OcHOBHOM OOMEH — 3TO MHUHHUMAIbHOE KOJMYECTBO OSHEPIUU, KOTOPOE
HEO0OXOJAMMO YEJIOBEKY Ul MOJIEPKaHUs dKU3HU B COCTOSIHUM TMOJHOTO MOKosA. Takoi
oOMeH O0ObIYHO ObIBa€T BO BpeMs cHa B KOM(MOPTHBIX ycioBusix. Ero wamie Bcero
PACCUMTHIBAIOT MO OTHOIICHHUIO K «CTaHAApTHOMY» MyKuuHe (Bo3pact 30 jer, Macca
Tena 65 Kr) WM K «CTaHJAApTHOW» >KEHIMHE (TOT K€ BO3pacT, Macca Tena 55 Kr),
3aHUMAIOLIUMUCA JIETKUM (Qu3nyeckuMm TpyAaoM. OCHOBHOW OOMEH 3aBHUCUT OT BO3pacTa
(y ManeHbKMX JeTed OH Ha eIuWHuIly Maccel Tena B 1,3—1,5 pasa Bbeime, yem y
B3pOCHBIX), OT OOmel Macchl Tena, OT BHEIIHUX YCIOBUM MpPOXKUBAHUSA U
MHANBUAYAIbHBIX 0COOEHHOCTEN YeoBeKa. Y CTaHOBJIEHO, UTO B CPETHEM IIPU OCHOBHOM
oOMeHe 3aTpaunBaeTcs 0KoJIo 1 Kkaim Ha 1 Kr Macchl Tena 3a 1 gac. Y Jiro/ieid, moCTOSTHHO
WCHBITHIBAIONINX (PU3MUYECKHE HArpy3KH, OCHOBHOM OOMEH, KaK MpaBUJIO, OBBIIIACTCS B
npenenax 30 %.
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Crnennduieckoe TMHAMHYECKOE JIEHCTBHUE MUIIK 00YCIOBIICHO €€ TIepeBaprUBaHUEM
B JKEIyIOYHO-KHUIIIEYHOM TpaKTe 4YesioBeka. HamOonmpImmii pacxoa >HEPTHUU BHI3BIBACT
nepeBapuBaHuE OEJIKOB, KOTOPOE YBEIMYMBAET WHTEHCHMBHOCTH OCHOBHOTO OOMEHa
00b1yHO Ha 30—40%. IIpuem ¢ nuiei KUPoB MOBBIIIACT OCHOBHONM 00MeH Ha 4—14 %,
yraeBoaoB—Ha 4—7%. Jlaxe 4ail u koe BBHI3BIBAIOT MOBBIILIEHHE OCHOBHOTO OOMEHa B
npeaenax 8 %. [longcunrano, 4To NMpyU CMENIAHHOM MUTAHUU U ONTUMAIIBHOM KOJIMYECTBE
NOTpeOIIsIEMBIX MUIIEBBIX BEIIECTB OCHOBHOM OOMEH yBenMuuBaeTcs B cpeaHem Ha 10—
15 %.

Puznueckas AeATEIbHOCTh OKa3bIBAET CYLIECTBEHHOE BIMSHUE HA PACXOJl YIHEPTUH
B opraHu3Me d4enoBeka. Uem Oosbine (u3udecKkass aKTHUBHOCTh, TEM OOJIBIIIE YHEPTUU
TpaTUT OpraHu3M 4ejoBeka. Ecim Macca Tena 4yenoBeka OOJbIIE CTAaHAAPTHOW, TO
SHEProTpaThl MPU yKa3aHHBIX BUAAX JEATEIbHOCTHA MPOMOPIHUOHAIBHO YBEIMYUBAIOTCS,
€CJIU MEHBIIIE — CHUKAIOTCHI.

CyTouHbIE SHEpProTpaThl YEJOBEKA 3aBHUCAT OT BO3pacTa, IOJa, MacChl Tela,
XapakTepa TPYJAOBOH JESITEIbHOCTH, KIMMATHYECKUX YCIOBUH U WHIUBHUAYaJbHBIX
0COOEHHOCTEH MPOTEKAaHUS PEaKIMii 0OMEeHa BEIECTB B OPTaHU3ME.

[Ipn KpaTKOBPEMEHHOM HENOCTATKE SHEPreTUYECKOM HEHHOCTH MUIIU OPTraHU3M
YaCTUYHO PACXOJyeT 3allacHbIE BEIECTBA, IIIaBHBIM 00pa3oM KUp (U3 )KUPOBOM TKaHU) U
yTIIE€BOIbI (TJIMKOTEH). [Ipy InUTENTPHOM HENOCTATKE SHEPre€TUUYECKH IIEHHOMN MUILU
OpraHu3M pacXoOJyeT HE TOJIbKO PE3epPBHBIC YIJIEBOJBI M JKUPBI, HO U OCJIKH, YTO, B
MIEPBYIO OYEPE/lb, BEAECT K YMEHBIICHUIO MACChl CKEJIETHBIX MBIIII, a, CJIEIOBATEIBHO, K
BO3HUKHOBEHUIO U PA3BUTHIO TUCTPODUH.

KpaTkoBpeMeHHBI H30BITOK HSHEPreTUYECKOM LEHHOCTH NUIIM OTPULATEIBHO
CKa3bIBACTCSl HA MPOIECCAaX YCBOSEMOCTH U yTWJIM3AIMM OCHOBHBIX IMHIIEBHIX BEIIECTB,
YTO BBIPAXKAETCS B YBEIMYCHUU KOJUYECTBA KAJTOBBIX MACC U BBIJICICHUH MOBBIIICHHOTO
KoJinuecTBa Moud. [Ipu AuTenbHOM M30BITKE PHEPreTUYECKOM IEHHOCTU MUIIU YacTh
KUPOB U YIJIEBOJOB HAYMHAET OTKJIAJbIBATHCS B BHUJAEC PE3EPBHOIO KUpa B KUPOBOI
TKaHU. DTO MPUBOJUT K YBEJIMUCHUIO MACChI T€JIa U B MOCIEAYIOLIEM K OKHUPEHHUIO.

BTtopoii npuHIUI parroHaaTbHOTO TUTAHUS — Pa3HOOOpasue.

Hacenenue Hameil IUtaHeThl UCHOJB3YeT [JIi TUTAHUSA THICSYM THUIIEBBIX
MIPOJYKTOB U eI1ie 0oJiblle KyJIuHapHBIX 01101, 1 Bce MHOrooOpasue mpoayKTOB IMUTAHUS
CKJIQJIBIBACTCSI M3 PA3JIMYHBIX KOMOWHAIIMN TMHINEBBIX BEIIECTB: OEIKOB, >XHPOB,
VTJIEBOJIOB, BUTAMHUHOB, MUHEPAIbHBIX BEIIECTB W BOJBI. ECTECTBEHHO, YTO pa3IMYHbBIC
MTUIIEBbIC MPOAYKTHI UMCIOT Pa3HBI XMMUYECKUI COCTAB.

DHepreTUYecKas 1eHHOCTh PAIOHA MMUTAaHUS 3aBUCUT OT BXOSIIMX B €r0 COCTaB
OCIJIKOB, )KHPOB U YTIIEBOJIOB. YTJIEBOIBI TIOCTABIISIOT IPEUMYIIIECTBEHHO SHEPTHIO, TOTIa
KaK JKUPbl U OCOOEHHO OEJIKM HE TOJIbKO CHAa0KaloT OPraHu3M dHEpPruei, HO U SBIISIOTCS
HEOOXOJMMBIM MaTepHaJIOM JUIsI OOHOBJICHHSI KJIIETOYHBIX W CYOKIICTOYHBIX CTPYKTYP.
Hcronp3oBanne 0ETKOB B KQUECTBE SHEPTETUYECKOTO MaTepHalia BECbMa HEBBITOIHO JIJIS
OopraHu3Ma: BO-TIEPBBIX, O€NKH — Haubosiee JeUIIUTHOE U [IEHHOE THIINEBOE BEIIECTBO,
BO-BTOPBIX, TPHU OKHCICHUH OCJIKOB, COIMPO-BOXKIAIOIIEMCS BBIJICICHUEM JSHEPTUH,
0o0pa3yroTcsi HEJOOKHCIICHHBIE BEIIECTBA, O0JIAAIONINE CYIIECTBEHHBIM TOKCHYECKUM
JNEUCTBUEM.

50



OntuManbHBIM B palldMOHE MPAKTUYECKH 30pOBOTO  YEJIOBEKAa  SIBISIETCA
COOTHOIIIEHHE OEJIKOB, >XMPOB M YriaeBoJoB, Omu3koe Kk 1:1,2:4. DT0o cooTHOlIEHUE
HaubOoJee OJIaronpusaTHO JUIsl MAaKCUMAJIBHOTO YJOB-JIETBOPEHUS KaK IMJIACTUYECKUX, TaK
U DHEPreTUYECKUX MOTpeOHOCTE opraHu3Ma uyesjaoBeka. beiku B OOJIBIIMHCTBE CITydaeB
JOJDKHBI cOCTaBIATh 12 %, sxupbl — 30—35 % o061ieit kanopuiHOCTH parmoHa. JIums B
Clly4yae 3HAYUTEIHHOTO TOBBIIIECHUS JOJIM (DU3NYECKOTO TPYJA, U YBEIIUUYEHUS B CBSI3U C
ATUM MOTPEOHOCTU B PHEPTUU COJEPKaHUE OEIKOB B pa-IIMOHE MOKET OBITh CHHXKEHO J10
11 % ero obmieil KanopuitHOCTH (32 CUET YBEJIMYEHHUS JIOJIU KUPOB M YIIIEBOJOB, Kak
MOCTABIIMKOB KaJOpUiA).

KakoBa ke mnpuOnu3uTenbHas CyTO4YHash MOTPEOHOCTh B3POCIOTO 4YEIOBEKa,
3aHUMAIOIIETOCS JICTKUM (DU3UYECKUM TPYAOM, B SHEPIeTHUECKOW ICHHOCTH THIIH, B
Oenkax, xupax u yriaeBomax? [lumesoil paruon aomxeH coaepkath 80—90 r Oenkos,
100— 105 T xwupos, 360—400 T yriaeBoaoB, dHEPTeTUUYECKasl IIEHHOCTh €0 JIOJDKHA
cocTaBiATh 2750—2800 kkan.

OnTuManbHOE COOTHOIICHUE >KUBOTHBIX W PACTUTEIBHBIX OEJIKOB B pallldOHE
yeynoBeka kojebnerca B mpeaenax oT 60:40 go 50:50 (B 3aBHCMMOCTH OT KadecTBa
PaCTUTENBHBIX OEJIKOB), @ B CPETHEM COCTaBISIET 55:45.

[Ipu onpeneneHun TMOTPEOHOCTH 4YEJIOBEKAa B IKUPaX CIEAYeT YUYUTHIBATH
HEOOXOJAMMOCTh TOJIHOTO OOECMEYEHUs OpraHu3Ma IOJHOLICHHBIMU  YKHUPOBBIMU
BEIIIECTBAMH, & UMEHHO: HE3aMEHHUMbBIMU JKUPHBIMU TMOJTMHEHACHIIIEHHBIMA KHUCJIOTaMH,
dbochomunuaamMmu, HEOOXOAUMBIMUA JJiE OOHOBIICHHS KIETOK W BHYTPUKIETOUYHBIX
KOMIIOHEHTOB, a TaKXK€ )KUPOPACTBOPUMBIMU BUTAMUHAMM.

[ToTpebiieHne yriaeBoJ 0B B pacueTe Ha OJTHOTO JKUTEJIS B HAIIEH CTpaHe COCTaBIISIET
B cpeaHeM okoJ10 460 T B JIeHb, TOT/1a KaK B COOTBETCTBUM C HAYYHBIMU PEKOMEHIALIUSMHU
HOpMa JO0JKHA COCTaBJIATh 386 T B AeHb. OCOOEHHO OMAaCHBIM JJIS 3JJ0POBbsl HACEICHUS
CTpaHbl ABJISIETCSI HEYKJIOHHBIA POCT MOTpebieHus caxapa, KoTopoe npesbicuiio 120 r B
JIeHb (B CpelHEM), B TO BpeMsl Kak pekomeHayemas Hopma coctasisieT S0—100 r B 1eHb
(50 r mpu nerkom puznueckoMm Tpyne, A0 100 r npu Tsxkenom ¢puznueckom tpyne). Caxap
SBJISICTCSI HOCUTEJIEM TaK HA3bIBAEMBIX IYCTHIX KaJIOPHUI, OH HE COJEPKUT KAKUX-JIHOO
HE3aMEHUMBIX  KOMIIOHEHTOB mHTaHus. bonbelie Toro, caxap  CrocoOCTBYET
BO3HMKHOBEHHIO M PAa3BUTHIO Kapueca 3yOOB, TOTJa Kak JPyroil NpeacTaBUTEIh
VTJIEBOJIOB — KpaxMajl — TaKOro JIEWCTBHs HE OKas3biBaeT. Kpome Toro, morpebiieHue
caxapa B 3HAYUTEIbHBIX KOJIMYECTBAX MOBBIIIAET KOHIIEHTPALMIO TJIIOKO3bl B KPOBU, YTO
AByIsieTCsl (PAaKTOpPOM PHICKA JJII BO3HMKHOBEHHUsS caxapHoro auabera. B To ke Bpems
KpaxMaJl BCJIEICTBUE ero 0ojiee MEJICHHOTO MepeBapuBaHUsl B TUIIIEBAPUTEIILHOM TPAKTE
takuM dPdexTom He obnanaer. [loaToMy peKOMEHAyeTCs MaKCUMaJbHO OTPaHUYMBATH
noTpebJieHHe caxapa U KOHJIUTEPCKUX U3ACIUN U 3aMEHSITh UX, €CJIU 3TO HEOOXOAUMO,
KpaxMaJioM.

310pOBOMY OpraHu3My 4YeJIOBeKa HEOOXOAUMBI TaK HA3bIBAEMBIC PACTUTEIIHHBIC
BOJIOKHA WJIU OaJIJTaCTHBIE BEIIECTBA, KOTOPBIE MPECTABICHBI, B OCHOBHOM, 000JIOYKaMHU
PACTUTENIbHBIX KJIETOK M COCTOSIT TMPEUMYIIECTBEHHO U3 KJIETYaTKM U TEKTHHA.
OntuManbHBIM cuuTaeTes norpedneaue 10—15 r 3Tux BEIecTB B A€Hb, B TOM YHclie 9—
10 r kneryaTkn U 5—6 I NEKTHUHOBBIX BEIIECTB. PacTUTENIbHBbIE BOJOKHA YIY4IIAIOT
MOTOPHYIO (PYHKITUIO SKEIIYJOYHO-KUIIIEYHOTO TpPaKTa, CHOCOOCTBYIOT JIMKBUIAIIUU
3aCTOMHBIX SIBJICHUM B KHUIIIEYHHUKE. YCTaHOBIIEHA oOpaT-Has 3aBUCHMOCTh MEXKIY HX
COJIEp>KaHHUEM B MHUIIIEC U YACTOTON BOBHUKHOBEHUS Paka TOJICTOrO KUIIIEUHHKA.
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Buramunbel 3aHMMarOT 0co00€ MECTO B MHUTAHUU, SIBJSISICH €r0 HE3aMEHUMbBIM
dakropom. B nanekoMm u gake CpaBHUTEIBHO HEJABHEM IMPOLLIOM HEKOTOPHIE TPYIIIbI
HACEJICHUs] HCIIBITHIBATIM TSDKENble OCNCTBUS B pe3yabTaTe pa3BUTHS THIO - |
aBUTaMUHO30B. Takue 3aboneBaHmsl, KaKk [MHTA, TIEJUIArpa, PaxuT, MOJMHEBPUT (0OJIE3HD
Oepu-Oepu), HEKOTOphIC BUJBI aHEMUU (MaJoOKpoBHE) M TeModwinu (yCHICHHOE
KPOBOTEUYCHHE), a TaKK€ MHOTHE JpyrHe HEOJHOKPATHO TOpakalld 3HAYUTEIbHBIC
KOHTHHTEHTHI JIIOJICH B pe3ysbTaTe PE3KOro YMEHBIICHHsI B WX THINE T€X WM HWHBIX
BUTAMUHOB. B Hactosmiee Bpems, Oiarogaps IIUPOKOM TMporaraHae MEIUIIMHCKIX
3HAaHUW, MEPONPHUATHSM OPTaHOB 3/IPABOOXPAHEHUS M IPABUTEILCTB MHOTHUX CTpaH,
HAIPaBICHHBIM HA CO3JIaHUE YCJIOBHU MJIsi JOCTATOYHOro 0OecredYeHHs] HaceJIeHUs
BUTAaMUHAMHU, 3TH 3a00JI€BaHUS BCTPEUYAIOTCSI OTHOCUTEIHHO PEJIKO.

[ToTpeOHOCTH OpraHuM3Ma 4YeloBEKa BO BCEX HEOOXOAMMBIX €My MUHEPaIbHBIX
BEIIECTBAX, KaK MPaBHUJIO, BIOJHE YIOBJIECTBOPSIOTCS OOBIYHBIM HAOOpPOM MHUIIEBBIX
IPOAYKTOB C BKIIFOUEHUEM JTOCTATOUYHBIX KOJUYECTB OBOILICH, GPYKTOB, Xj1e0a U MOJIOKA.
B namieit ctpane ¥ BO MHOTHX JPYTHUX CTpaHaxX BBISBICHBI TEPPUTOPHHU, B IOUYBE KOTOPHIX
COJIEP/KUTCSI CHM)KEHHOE KOJIMYECTBO TOTO WJIM MHOTO MHMHEPAJIBbHOIO BELIECTBA, YTO
IPUBOJWIO K HEJOCTATOUHOMY MOTPEOJIEHUIO €T0 C MUILIEH U K Pa3BUTHIO OIPEICICHHBIX
NATOJIOTUYECKUX CUMOTOMOB. IlyTeM MCKYCCTBEHHOTO J100aBJIE€HUS HEIOCTAIOIIUX
MUHEPAJIBHBIX BELIECTB K MPOAYKTaM MacCOBOIO IMOTPeOJIEHUs, HApUMEpP BBEICHHEM
fola B MOBAapeHHYIO COJib (Ui HOpMaIM3aluyd (YHKIMHA [MUTOBUIHOM >KEJIe3bl) WU
¢dropa B Boay (1 mpodUiIakTUKU Kapueca 3yOOB), YIaeTCsl TUKBUANPOBATH TAKOTO poja
HEJOCTAaTOYHOCTb.

TpeTuit MpUHLIKAN PaMOHAIBHOTO MUTAHUS — PEXUM MIPUEMA ITHILIHN.

Pexxum muTaHus 4yenoBeka OObIYHO perynupyercs anmnetutroM. Kaxaomy 3HaKoMoO
YyBCTBO TOJIOAA, KOTOPOE CUTHAIMU3UPYET O TOM, YTO OPraHU3My 4YeJIOBEKa A
MPABUJIILHOW JKU3HEAECATEIIBHOCTA BAXXHO MOJYYUTHh HOBYIO MOPUHUIO MHUILH, HECYILYIO
HWCTpayeHHbIE B TMpollecce OOMEHa BEIIECTB DJHEPTHIO, IIJJACTUYECKHE BEIIEeCTBa,
BHUTAaMUHBI W MHHEpaJIbHbIC BeliecTBa. DH3M0I0T0-OMOXMMHUYECKas CYITHOCTh ATOTO
YyBCTBAa, Ha3bIBAEMOI'0 TAKXE alllIeTUTOM, JIO0 KOHIIa He BbIsAcHeHA. Eme padoramu M. I1.
[TaBnoBa OBIIIO TTOKA3aHO, YTO B TOJIOBHOM MO3Te PACIOIOKEH TaK Ha3bIBA€MbIH MTUIIEBOM
1eHTp. Bo30ykIeHue MNHIIEBOTO IIEHTpa pPa3IMYHBIMA HMIYJIbCaMU (CHHKEHHUEM
KOHIICHTPAITUU TJIFOKO3bl B KPOBU, COKPAIICHUSMHU OIOPOKHEHHOTO JKEIyAKa U Jp.) H
CO3/Ia€T AamMeTUT, CTENEeHb KOTOPOTO 3aBUCUT OT CTEMEHM BO30YXKACHUS MHUIIEBOTO
LIEHTpA.

Heob6xomumo wuMmeTh B BUIY, 4YTO B pe3yJbTare OINPEACICHHOW HHEPIMU
BO30YKJIEHUs THILEBOTO IIEHTpa aIMeTUT COXPAHSIETCA €Il HEKOTOpOe BpeMs Jaxe
rocje mpueMa MUIKM. DTO CBSI3aHO ¢ HEOOXOJIWMOCTHIO TEPEBAPUBAHUS U BCACHIBAHUS
MUILEBBIX BemecTB. M TOJNBKO MoOcie Havajla MOCTYIUICHUSI MX B KPOBBb BO30YXKJICHHE
MUIIEBOrO IIEHTPA HAUMHAET CMEHSTHCS €TI0 TOPMOKEHUEM.

YUyBCcTBO ronoaa CBOMCTBEHHO, HECOMHEHHO, BCEM pAa3BUTHIM >KUBOTHBIM, U
MMO3TOMY HE BBI3BIBAET COMHEHUMW, YTO OHO JIOCTAJIIOCH YEJIOBEKY IO HACIIEICTBY OT €ro
OUKUX npenkoB. Ho Tak kak mocneaHue He BCEra MOIUVIM PacCUMTBHIBATH HA yJaudy B
MOMCKAaX THUIIH, ONPEICIICHHbIE TPEUMYIIECTBA B O0pPHOE 3a CyIIeCTBOBAaHUE TIOTydalu T
W3 HUX, KOTOPbIE, HAMIS TUIILY, TOTPEOsIA €€ B OOIBIIIOM KOJTUYECTBE, T. €. T€, KOTOPhIE
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MMM TIOBBIIICHHBIN anmeTuT. TakuM 00pa3oM, TMOBBIINICHHBIA alleTuT, MO BCEH
BHUJIMMOCTH, BO3HHK B MPOLECCE IBOIIOLUHU )KUBOTHOTO MUPA, 3aKPEMHUIICA B TIOTOMCTBE U
nepenancs Mo HacleAcTBY 4esioBeKy. OJIHAKO B HACTOSILIEE BPEMS B Pa3BUTHIX CTpaHax
npobiieMa MHUTAHHUS YeJIOBEKa IMOTEpsyia CBOIO OBUIYIO OCTPOTY, U B CBS3U C ITUM
MOBBIIICHHBIN aNMeTUT TakKe YTPaTUI CBOM OMOJIOTUYECKHM cMbIca. boibiie Toro, o
CTaJl CBOETr0 poJa BparoM 4YEJIOBEKAa, BHUHOBHUKOM JIOIYCKae€MOIO  JIKOJbMH
CUCTEMATUYECKOr0 WJIM HEcUcTeMaTudeckoro mnepeeaanus. [losTroMy B MOBCEOHEBHOU
KU3HU HE CIEAYET PYKOBOJACTBOBATHCS OJHUM TOJIBKO AIlIIETUTOM, XOTS U HE CUMTAThCS C
HUM TOXE HEJb3SI.

Jleno B TOM, YTO AamNETHT CUTHAJIM3UPYET O TOTPEOHOCTH HE TOJBKO B
HEOOXOUMOM KOJIMYeCcTBe NUINU (00 3TOM OH KakK pa3 BeCbMa 4YacTO CHUTHAIM3HPYET
HENpaBWJIbHO), HO M B €€ KadecTBe. CpaBHUTENBHO PACHPOCTPAHEHHBIM SIBISIETCS
YyBCTBO, KOI'/Ia IOCJIE€ JOJTOro OTCYTCTBHS B NUTAHUU KAKOro-IMOO NPOJAYKTa BAPYT
MOSIBIISIETCS OCTPOE JKEJIAHUE ChbECTh MMEHHO ATOT NPOAYKT. OOBSICHAETCS 3TO TEM, YTO B
JAHHOM MPOJYKTE COJAEP>KHUTCS 3HAUUTEIBbHOE KOJUYECTBO HE3aAMEHHUMOIO KOMIIOHEHTA,
KOTOPOTO MEHBIIE BO BCEX JAPYTrUX NOTPEOSAEMBIX MPOIYKTaX, BCIEICTBUE YETO
OpraHu3M Y€JIOBEKAa HAYMHAET UCIBITHIBATh HEJOCTATOK B HEM. CHIHaJI O HAMEYarOIIEMCs
HEeOJIaronoJlyuud OpPraHu3M IOJy4aeT NPU BO3HMKHOBEHUH alleTUTa K KOHKPETHOMY
MUIIEBOMY IPOAYKTY. B JaHHOM cilydae ammeTuT NOJAaeT COBEPIICH-HO INPaBWIBHBIN
CUTHAJ U eMy HeoOXoauMmo nocie-aoBaTh. Ciel0oBaTeNIbHO, alleTUT HaJl0 00s3aTeIbHO
IpU-HUMAaTh BO BHUMAaHUE, HO MPHU 3TOM HE 3a0bIBaTh O TOM, YTO OH MOXET CEPhE3HO
MO/IBECTH, €CIIK HE KOHTPOJMPOBATh KOJIMYECTBO MOTpediasieMoll mnu-mu. Becbma
L[EJIECO00PAa3HO BBECTH COOTBETCTBYIOLIYIO MOMPABKY K ANMNETUTY B BUIE PETYJISIPHOTO
KOHTPOJISL 3a MacCoM Tea.

Jpo6Hoe nutanue (5—6 pa3 B A€Hb) NOJABISAET BO30YKACHHE MUIIEBOrO LIEHTPA U
CHWXaeT anneTuT. [lpu 3ToM MHOrIa 1OCTaTOYHO OJHOTO A0JO0Ka WM CTakaHa Kedupa.
Hano moMHUTBH TakXke, 4TO OCTpbIe M COJIEHBbIE OJro/a (HE TOBOpsI yKe 00 ajaKoroJie)
CYILLIECTBEHHO YCWJIMBAIOT alllE€THUT.

WTak, NOBBILICHHBIN aNIETUT MOXET HAHECTH BPEJ 30POBBIO, HO U IOJHOE €ro
OTCYTCTBHE JIOJDKHO HAcTOpakuBaTh. JUJIs moaaep:KaHMs allleTUTa B HYKHBIX paMKax
OYEHb BAXXHO COOJIIO/ICHNE TPABUIILHOTO peXUMa MUTAHUS.

B ocHOBy pexuma NUTaHUS JOJDKHBI OBITh TIOJO-KEHBl YEThIPE OCHOBHBIX
MIPUHIUIA.

[lepBbIM NPUHUMIOM SBISETCS MOCTOSHCTBO MPUEMOB IHUIIM IO Yacam CYTOK.
Kaxnplii mpueM UM ConmpoBOXKAAECTCS ONMPEAEIEHHON peakuueld Ha HETO OPraHu3Ma —
BBIJICJISIFOTCSL CJIIOHA, JKEJIYJ0YHBIN COK, JKeN4b, COK MOJKEITYJOUYHOM Keje3bl U T. 1. B
mpoliecce MUIIEBAPEHUsT OOJBUIYIO POJIb WIPAOT YCIOBHO-pe(IEKTOpPHBIE peakluu,
TaKue, KaK BbIJICJICHUE CIIOHBI U JKEJTyJI0YHOr0 COKa Ha 3amax ¥ BHJ NUIIM U 1Ip. B nenu
YCIIOBHO-PE(IIEKTOPHBIX pEeAKIUi OO0JbIIOE 3HAYCHHE NPUHAIICKHUT (HAaKTOPYy BPEMEHH,
T. €. BbIpaOOTaHHOW NPUBBIYKE YEIOBEKa MOTPEOJATH MUILY B ONpPENEIEHHOE Bpems
CyTOK. BpIpaboTKa MOCTOSSHHOTO CTEpEeOTUINIa B PEKUME MUTAHUA HMEET OOJIbLIoe
3HaYeHWe JJI YCJIOBHO-pe(JIEKTOPHOM MOJATOTOBKM OpraHu3Ma K TIpueMy H
[EPEBAPUBAHUIO MHILIH.

BropbiM npuHLKIIOM SIBASiETCSl APOOHOCTh MUTAHUSA B TeUEHUE CYTOK. OIHO- WM
JBYXpa30BO€ MUTaHHE Heleaecoo0pa3Ho U Jake OMAacHO AJIS 30POBbSl BBUIY CIUIIKOM
00JIBIIOTO KOJMYECTBAa OJHOMOMEHTHO MoTpebisiemoi nuu. MccnenoBanust mokaszanu,
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YTO MPHU JIBYXPa30BOM MUTAaHUU WH(APKT MHOKApIA, OCTPbIE MAHKPEATUTHI BCTPEUAIOTCS
3HAYUTENIbHO Yallle, YeM MpPHU TPeX- M YETHIPEXPa30BOM IMUTAHUHU, U 3TO OOBICHIETCS
UMEHHO OOWJIMEM OJHOpPA30BO MOTPEOSAEMON MNUIIM IpPU JBYXpPa30BOM IUTAHUH.
[IpakTHyecku 370pOBOMY UEJIOBEKY PEKOMEHIYETCS TpeX- WM YEThIPEXpa3oBOe
OUTaHHUE: 3aBTpak, o0en, YXKUH U cTakaH Kedupa wim s050ko nepen cHoM. Korma
HO3BOJISIIOT  YCIIOBUS, TO MOXHO BBOJUTH B PEKUM [UTAaHUS OJUH WIA [Ba
JOTIOJIHUTENBHBIX TPUEMa MHIIU: MEXAY 3aBTPAaKOM M 00€I0M U MEXIy 00enoM u
ykuHOoM. KoHe4yHO ke, C JONOJHUTEIbHBIMA NPUEMaMU NHUIIA HE JIOJKHO
YBEJIMYMBATHCS 00I1e€ KOJIMUECTBO MOTPEOISIEMON TUILHU 32 JEHb.

TpeTbUM NOPHUHLMIIOM pEXKHUMa MNUTAHUS SBISETCS MAaKCUMAJIbHOE COOJIIOJICHUE
cOamaHCUPOBAHHOCTHU MHUIIEBBIX BELIECTB MPU KAXKIOM MPHUEME MUIU. JTO 3HAYMUT, YTO
HA0Op MPOIYKTOB IMPU KaXXJIOM OCHOBHOM MpHeMe MUIIH (3aBTpakK, 00e], y>KUH) JOJIKEH
JOCTABJIATh OPraHU3My YeEJIOBEKa OCJKH, KUPBI, YIJIEBOJbI, & TAKXKE BUTAMUHBI U
MUHEpaJIbHbIE BEIIECTBA B PAlMOHAIBHOM COOTHOLIEHUH.

HakoHel, 4eTBepThIii MPUHLMII pEXMMa MUTAHUS 3aKIIOYAETCS B MPAaBHUIBHOM
(U3HONIOrMYECKOM pacIpe/leIeHMH KOJMYECTBA MUIIM [0 €€ MpueMaM B TEUEHUE JHS.
Haubonee none3eH Takoi pexuM, KOTJa Ha 3aBTPaK INPUXOJUTCS OKOJIO TPETU OOILEro
KOJIMYECTBAa CyTOYHOI'O paloHa, Ha 00eJ] — HECKOJbKO 0ojiee TpEeTH M Ha YKUH —
MEHee TPETH.

N36panHoe aJis 3aBTpaka, oOela W yKHHAa BpeMsl CYTOK, €CTECTBEHHO, MOXKET
BApbUPOBAaTh B JOBOJIBHO IIMPOKHMX IpPEAENax B 3aBUCUMOCTH OT IIPOM3BOJCTBEHHOMN
NesATENbHOCTH YesoBeka. OQHAKO BaKHO, YTOOBI BpeMs MEXIy 3aBTpakoM M o0eIoMm, a
TaK)Xe MEXIy 00€70M M YKUHOM COCTaBisLIo 5—6 yacoB. [locne yuHa 10 Hayaia cHa
TOJKHO Tipoiitn 3—4 Jaca.

[IpaBUIBHBIN peXUM MHUTAHHS OCOOCHHO Ba)K€H HJIs JAETCKOro opranusma. s
IPYAHBIX AETEU MepepbiBbl MEXAY MPUEMaMU MUIIU TOKHBI COCTABIISTH 3 Yaca.

K pexumy nuraHus He clneAyeT OTHOCUTBhCS, Kak K Jorme. Menstomuecs
’KU3HEHHbIEC YCIIOBHUSI MOTYT BHOCUTH B HEro CBOM MONpaBKH. boiiee TOro, HEKOTOpbIE
VU3MEHEHUS B PEXKUM MUTAHUS HYKHO BHOCHTH BpEMs OT BPEMEHH CIELHUAIBHO, C LIEJIBIO
TPEHUPOBKU MHUIIEBAPUTENBHOW cHCTeMbl. OJHAKO, KaK W IPU TPEHHPOBKE JPYTHUX
OpPraHOB U CHCTEM, HEJIb3sl IOIyCKATh CIMIIKOM PE3KUX U3MEHEHUI B PEXKUME ITUTAHUS.

KoHTpoJbHBIE BONIPOCHI

1. B ueM 3akiroyaeTcsi IEPBBIN MPUHITUIT PAITHOHATEHOTO TUTAHUS ?
2. B dgem 3akmrouaeTcst BTOpOH MPUHITUI PAllMOHATBHOTO TTHTAHHMS ?
3. B ueM 3akimodaroTcs TpeTUM NPUHITUI PAIMOHATBLHOTO MUTAHUS ?
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Tema 4. Bona B nuieBbIX NPOAYKTAX

Bona, He sBisisick COOCTBEHHO MUTATEIBHBIM BEIIECTBOM, KU3HEHHO HEO0X0uMa
KaK CTaOMIIM3aTop TeMIEepaTyphl Tela, IEPEHOCUUK HYTPUEHTOB (MUTATEIbHBIX BEIIECTB)
Y NIUIIEBAPUTENIBHBIX OTXOJI0B, PEAr€HT U PEAKIIMOHHAS CPEAA B PSIAC XUMUUYECKHUX
peBpallleHuid, cTadmin3aTop KoHGopMauu OHMOOIMMEPOB U, HAKOHEII, KaK BELIECTBO,
oOJeryaroiiee JMHaAMUYECKOe MOBEJACHUE MaKPOMOJIEKYII, BKIIOYAs IPOSBICHUE UMU
KaTaTUTUYECKUX (IH3UMATUUECKUX) CBOMCTB.

Boma — BaxkHas COCTaBISIOIAs MHUIIEBBIX OPOAYKTOB. OHA MPUCYTCTBYET B
pa3HOOOpPAa3HBIX  PACTUTENBHBIX M JKMBOTHBIX TMPOAYKTaX KaKk KJICTOYHBIA U
BHEKJIETOYHBI KOMIIOHEHT, KaK JUCIIEPTUPYIOLIAsl Cpea U PaCTBOPUTEIb, 00YCIOBINBAs
UX KOHCHCTEHLIMIO M CTPYKTYpy M BIIMSAsS Ha BHEIUHUM BUJ, BKYC U YCTOWYUBOCTH
NpoAyKTa TMpU XpaHeHuu. braromaps QusmyeckoMy B3aMMOJEUCTBUIO C OelKaMu,
MOJINCAXAPUIAMH, JIMIIHJIAMHA U COJISIMH, BOJAA BHOCUT 3HAUYMUTEIBHBIN BKJIAI B TEKCTYPY
1007000078

OOmiass BIaXXHOCTh TPOJYKTa YKa3bplBa€T HA KOJMYECTBO BJArM B HEM, HO HE
XapaKkTepu3yeT €€ NPUYACTHOCTh K XHMHYECKUM, OMOXMMHYECKHUM U MHUKPOOH-
OJIOTUYECKUM H3MEHEHHUsIM B MHpoaykre. B obecrieyeHun ero ycTOWYMBOCTH IpH
XpaHEHUH BaXXHYIO POJIb UTPAET COOTHOLIEHUE CBOOOIHON 1 CBA3aHHOM BJIary.

Cesi3aHHasi BJlara — 3TO ACCOLMHPOBAHHAas BOJA, NMPOYHO CBsSI3aHHAas C pas-
JUYHBIMU KOMIIOHEHTaMU — O€JIKaMH, JIMIUIAaMH U YIJIEBOJAMH 32 CUET XUMUYECKUX U
(U3UYECKUX CBS3EH.

CBo0ogHasi Bjara — JTO Bjara, HE CBSI3aHHAs IOJUMEPOM M JOCTYIIHAS IS
MPOTEKaHUSI OMOXUMUYECKHUX, XUMHUUECKIX U MUKPOOUOJOTUYECKUX PEAKIIUM.

AKTHBHOCTH BOJBI (dy) — 3TO OTHOIICHHE IABJICHUS TAPOB BOJABI HAJl JaHHBIM
MPOAYKTOM K JABJCHHUIO TAPOB HAJ YUCTOW BOJIOM MPU TOM K€ TEMIEpaType. ITO
OTHOLIEHUE BXOJUT B OCHOBHYIO TEPMOJMHAMHYECKYIO (OPMYJy OMpEAENICHUs SHEPTUU
CBSI3U BJIaru ¢ MatepuaiioM (ypaBHeHnue Pebunpaepa):

P
AF =L =RT In_% = —RT Incr,

w
rae AF — yMmeHnbiieHue cBOOOHOM sHEpryu (MpU MOCTOSHHOM TeMrepaTtype); L —
pabota oTpsiBa 1 MOJISI BOJBI OT CYyXOTO cKeyera MaTepuana (0e3 u3MeHeHus: cocrapa); R
— YHUBepcajbHas ra30Bas MOCTOSTHHAS.
P, POB

“= " 100
rae Py — naBiieHne BOASHOTO Mapa B CUCTEME MUIIEBOIO NMPOAYyKTa; P, — naBneHue
napa unctor Boabl, POB — oTHOcHTENbHAs BIAXKHOCTh B COCTOSIHUM PAaBHOBECHUSI, TIPU
KOTOPOH MIPOJYKT HE BIUTHIBAET BJAary M HE TepseT ee B atMmochepy, %.
ITo BenuuMHE aKTUBHOCTU BOJbI (Tabmuia 1) BBIACISIOT: MPOIYKTHI C BBICOKOM
BIXHOCTBIO (ayw= 1,0—0,9); nmpoayKThl ¢ MPOMEXYTOUHOH BiaxHocThio (aw= 0,9-0,6);
MPOAYKTHI C HU3KOM BlIaxkHOCTHIO (ayw= 0,6-0,0).

Tabnuna 1 — AKTUBHOCTH BOJIBI (8yw) B MMUIIEBBIX MPOAYKTaX

IIpoaykr BiaxHocTs, % aw IIponykT BitaxxHocTs, % aw

OpPYKTHI 90 - 95 0,9 Myxka 16 - 19 0,8
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Slina 70 -80 0,97 Men 10-15 0,75
Msico 60 - 70 0,97 Kapamenn 7-8 0,65
Coip 40 0,92 - 0,96 [leyenne 6-9 0,60
Jlxem 30-35 0,82-0,94 [okomazn 5-7 0,40
Xi1e0 40 - 50 0,95 Caxap 0-0,15 0,10
Kexkc 20-28 0,83

KOHTpOJIl)HbIe BOITPOCHI

Kaxue ¢hyHKIIMH BBITOTHSIET BOJIa B MUIIEBHIX MPOTYKTAX ?

Urto Takoe cBOOOIHAS U CBsI3aHHAs Biara?

Urto Takoe akTUBHOCTb BOJIbI?

Kak mnoapazgenstoT mnuieBble MNPOAYKTHl B 3aBUCUMOCTH OT BEJIWYUHBI

AKTUBHOCTHU BOJIbI?

5. Ucnone3ysi Kakue TEXHOJOTUYECKHE MPHEMbl, MOXKHO BIIMATH HAa BEIUYUHY
AKTUBHOCTH BOJIbI?

6. Kakoe 3HaueHuMe uUMEET AaKTUBHOCTb BOJABI JUISI CTAaOMJIBHOCTH THIIEBBIX
IIPOIYKTOB?

/. Kak BiIuge€T aKTMBHOCTh BOJbI Ha MHKPOOHMOJOTHMYECKYIO MOpYY MHUIIEBBIX
IIPOIYKTOB?

8. Kakme ecTb MeToAwl ompenesieHUs OOIIEro BIIArOCOACP)KaHMs, CBOOOTHOW M

CBSI3aHHOM BJIATH B MHUILIEBBIX TPOAYKTAX?

Pwnh e

Tema 5. Beakn

benxamu, win 6enkosvimu eewecmeamu (MPOTEMHAMHU, OT Tped. Protas - mepBbli,
BKHEUIINH ), HA3bIBAIOT BHICOKOMOJICKYJIIPHBIE (MOJIEKYJISIpHAsl Macca BapbUpyeT OT 5S—
10 tbic. 10 1 MH. U GoJiee) MPUPOHBIC MOJIMMEPHI, MOJIEKYJIBI KOTOPBIX TOCTPOEHBI U3
OCTaTKOB aMHHOKHUCIOT. YHCIO MOCIeAHUX OYEeHb CHJIBHO KOJIEOJEeTCS W HWHOI/Aa
JOCTUTAeT HECKOJbKUX ThicsAd. Kaxaplii Oesiok o00yiagaeT CcBOei, mpucymen emy
MOCJIEIOBATEIBHOCTHIO PACIOI0KEHN AaMUHOKHUCIOTHBIX OCTaTKOB.

buonornueckue QyHkuuu O€NKOB KpailHe pa3HooOpa3Hbl. OHU  BBINOJHSIOT
KaTaauTuueckue ((pepMeHThl), PEryasiTOpHble (TOPMOHBI), CTPYKTYpHbIE (KOJUIAreH,
¢ubponH), nBUraTenbHble (MHO3MH), TPAHCHOPTHBIE (IeMOIJIO0MH, MHOIJIOOHH),
3allUTHBIC (MMMYHOTJIOOYJIMHBI, UHTEP(EPOH), 3anacHbie (Ka3erH, allbOyMUH, TJIMadUH,
3euH) U Apyrue pyHkiuu. Cpeau OCIKOB BCTPEUAIOTCS aHTHOMOTHMKU M BEIIECTBA,
OKa3bIBAOIINE TOKCHYECKOE JEHCTBHE.

benku cocTaBisioT OCHOBY OMoMeMOpaH, BayKHEHIIEeH COCTaBHOM 4acTW KJIETKU U
KJIETOYHBIX KOMIIOHEHTOB. OHM WTparoT KJIKOYEBYIO POJIb B KU3HU KJETKH, COCTaBIIASA
Kak Obl MaTepUaIbHYI0 OCHOBY €€ XHMHUYECKOM JeATelbHOCTH. VICKItounTeNnbHoe
CBOMCTBO Oenka — camoopeanuzayusi Ccmpykmypsl, T. €. €ro CIIOCOOHOCTb
CaMOIIPOU3BOJILHO CO3/1aBaTh OIPEEICHHYI0, CBOMCTBEHHYIO TOJIbKO JIaHHOMY Oe€JKY
MPOCTPAHCTBEHHYIO CTPYKTYpY. [1o cymiecTBy, BCs A€ TEIbHOCTh OpraHu3Ma (pa3BUTHE,
JBUKEHHE, BBIOJTHEHWE UM €ro (yHKIMH U MHOTOE JIPYroe) CBSI3aHO C OEIIKOBBIMU
BelecTBamMu. be3 6eKkoB HEBO3MOXKHO MPEACTABUTH CE0E KU3ZHb.
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benkn — BaxkHeilas cocTaBHAs 4acTh MUIY YEJIOBEKA U KUBOTHBIX; TTOCTABIIUK
HEOOXOIUMBIX UM aMHHOKHCIIOT.

B ctpykType Oenka pa3ianyaroT YeThIpe YPOBHS OpraHU3aIUU:

1) mnepBuuYHas CTPyKTypa TpEACTaBICHA MOCIEAOBATEIIbHBIM COEAUHEHUEM
aMUHOKHUCJIOT B IIEMOYKYy, B KOTOpoil cBoOomHas amuuHas rpynmna (—NH;) oxxoit
AMUHOKUCIIOTHI ~ coelMHeHa ¢  kapOokcunpHoM  rpymmnoi (—COOH)  nmpyroit
AMUHOKHUCIIOTBI, JIpyras aMHUHOKHCIIOTa TaKUM K€ o00pa3oM CBsi3aHa C TpeThel
AMUHOKHUCIIOTON, TPEThsI — C YETBEPTOH U T.J., 10 00pa30BaHUs KPYIMHON MOJEKYJISIPHON
HUTH, Ha3bIBAEMOM MOJIMIENTUIHON Ilenoukoid. B kaxaom Oenke aMHHOKHUCIOTHI B
MOJIMTIETITHIHOM IIENOYKE YEPEAYIOTCS B ONPEACICHHOM MOPSJIKE U MOCTOSTHHOM COCTaBE;

2) BTOpUYHOH CTPYKTYpOH ABIIAETCS ClUpajeBUIHAS CTPYKTypa
MOJIUTIENITHIHON LIENOYKH B TIpocTpaHcTBe. CKpydHBaHUE €€ B CIHUPaIb HIPOUCXOIUT
MO/ BO3JIEMCTBHEM BOAOPOAHBIX cBsize (— H..O =) noyspHBIX Tpynn COCETHHX
AMUHOKHCIIOT;

3) TpetuyHas CTPYKTypa MPOSIBISIETCS B KOMITAKTHOM yIaKOBKe
CIIMPAJIEBUJIHOM LIETIOYKU B MpocTpaHcTBe. Hamuuwe 3TOM CTPYKTYpbl MOATBEPKICHO
PEHTI€HOCTPYKTYPHBIM aHAJIM30M OEJIKOB;

4) yeTBepTUYHASI CTPYKTypa MpPEJCTaBlIeHa COCIMHEHHEM B OAHY CYyOBEIUHUILY
HECKOJIBKHUX MOJIMIENTUIHBIX LEMOYEK, COUYJICHEHHBIX MEXIY co0oit
HEKOBAJICHTHBIMU  CBSI3SIMH  (BOJAOPOAHBIMH,  THAPOGOOHBIMHU W Ap.) W
OPUEHTHUPOBAHHBIX ONpENEIECHHBIM 00pa3oM B TMPOCTPAHCTBE B BHUAE TIJIOOYN WU
BOJIOKOH, B 3aBUCHMOCTH OT YEr0 Pa3januydaroT OENKH rio0yIspHbIe U GUOPUIUISIPHBIE.

benku — aszoructeie coeauHeHWs. B HX cocTaB BXOAST Yriaepol, BOAOPOI,
KHCIIOpPOJ, a30T M cepa. benkoBble BellecTBa pPaCTUTEIBHOTO M KUBOTHOI'O
MPOUCXOXKJICHUS TOJPa3AeIAI0TCS Ha TPHU TPYNIbL: a) OEJKH, paCTBOPUMBIE B BOJE WIIU
APYTUX JKUJIKOCTAX; 0) HEpacTBOpUMBbIE OEJKH M B) CIOXHbIE Oelku — mpoTteuabl. K
Ipynmne pacTBOPUMBIX OTHOCSTCS albOyMHHBI, TJI00YJIHMHBI, MPOJIAMUHBI, TIIIOTEIHUHBI,
MIPOTaMHUHBI U TUCTOHBI.

AJBOYMMHBI COZIEpKAT CEPY, paCTBOPUMBI B YHCTOM BOJE, B COJIEBBIX PacTBOpax,
KUcoTax u menovax. Coaepxarcs B )KUBOTHOM M PACTUTEIIBHOM ChIPhE.

I'100yiMHBI B 4UCTOM BOJE HE PACTBOPSIIOTCS, XOPOIIO PAaCTBOPUMBI B CIIa0BIX
pactBopax (5-15%) HeWTpanbHBIX cojieli. B pactBopax Oomblield KOHIICHTPAIIMH
ocaxxaaroTcs. Bcerpedarorcss 0obllie BCEro B PAcTUTEIbHOM MHpE (B OCHOBHOM B
cemenax). IlogoOHO anpbOymMuUHaAM XOpONIO JACHATYPUPYIOTCS TIPU HArpeBaHUH,
MEXaHUYECKOM BO3JEHCTBUU U T. .

IIponamuHbl — pacTUTENbHbIE OEJIKH, PAaCTBOPUMBI B ATHJIOBOM CIUPTE KOH-
nentpaunu 60-80%. B mmienure sta rpymmna 6eyika mpejcTaBiieHa IIIUaguHOM, Ha JOJIIO
KOTOPOTO MPUXOJUTCS OJIOBUHA BCETO O€IKa KIICUKOBUHBI.

IaoTenuHbl TOXE colepKaTcsi B CeMEHaxX 37aKOB, B 3€pHE IMILIEHUIbI Tpel-
CTaBJEHbl TIIOTEHHMHOM, YYacTBYIOUIMM BMECTE€ C T[JIMaAUHOM B 00pa3oBaHUU
KJIEMKOBUHBI. B Boze, B pacTBopax CIHUpPTAa U HEUTPAJIbHBIX COJIEM HEPACTBOPUMBI,
PACTBOPSIFOTCS B CIA0BIX pacTBOPAX KUCIOT U MICIOYECH.

IIporaMuHBI M THCTOHBI BXOJIAT B COCTaB 0EJIKOB KJIETOYHBIX SIIEP, YTO TOBOPUT 00
WX BAXKHOW pOJIM B JKU3HEHHBIX Tpolleccax. BcTpewaroTcs B OCHOBHOM B Oerikax
KUBOTHOTO TPOMCXOXKACHUS, O00JIaal0T BBIPAKEHHBIMU IIEIIOYHHIMA CBOWCTBAMHU,
pPacTBOpPUMBI B BOJIE, IPY HarpEBaHUU HE CBEPTHIBAIOTCHI.
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K rpymnme HepacTBOPUMBIX OEIKOB OTHOCATCS O€IKU KMBOTHOW Mpupoabl. OHU HE
pacTBOPSIIOTCS. HU B COJIEBBIX pPAacTBOpax, HU B OPraHUYECKUX PACTBOPHUTEIX;
PACTBOPSIFOTCS MPH AJTUTEIHLHOM HarpeBaHUU B BOJIE.

K aTo0i1 rpyrine oTHOCATCS KoimareH (OeI0K CYyXOKWINM) U KepaTuH (O€JIOK IIEpCTH,
KOIIBIT U POTOB).

K nportenaam, uiu ciaoxkHbIM Oesikam, OTHOCSATCS (hochOonpoTenIbl, IITUKOIPOTEUIbI,
JUTIONPOTEUABI, HyKJICOMPOTEHUIBI U JIP.

dochonporenabl - coeauHeHns O6enka ¢ pochopHOM KHUCIOTON, HEPACTBOPUMBI B
BOJIC, PACTBOPUMBI B IIesioyax. ITU OENKHU MPEICTaBICHbI B MOJIOKE Ka3eMHOM, TJIaBHBIM
6enkom monoka. Kazenn ocaxmaercss B MOJIOKE ClIa0BIMU PACTBOPAMH KHCIIOT.

I'aukonporenabl — coeAMHEHUs Oelka U yTIeBOJOB, BCTPEUAIOTCS B XPSIIEBBIX
TKaHSX )KUBOTHBIX.

Jlunmonporenabl — HEPACTBOPUMBIE COETUHEHUS O€NKa U JUIHUA0B, BCTPEUAIOTCS B
BEILECTBE IJIa3Mbl KJIETOK, B KJIETOUHBIX MEMOpaHaXx, B SIMYHOM JKEJITKE.

HyxkJeonporenabl — O€JIKH, CBSI3aHHBIE C HYKJIEMHOBOM KHUCIOTOW. DTO 0C000
Ba)KHAs TPYIIA CIOXKHBIX OEJIKOB, HUIPAIOIIUX TEPBOCTEICHHYIO POJIb B KU3HEIES-
TEIbHOCTH OpPraHW3MOB, B YAaCTHOCTH, B SIBJICHMHM HacieACcTBEHHOCTH. Coaepxkarcs B
OOJIBIIIOM KOJIMYECTBE B KJIETOUHBIX S/IPax, a TAKXKE B MJIa3Me KIIETOK.

XpoMonpoTenabl COCTOST U3 OeIKa U KpacsILero BemecTBa HeOEIKOBOW MPUPOIBL.
Wx mpeacrtaBuTeneM SBISETCS T€MOTJIOOMH KPOBH, BBIMOJHSIIONIMN POJIb MEPEHOCUUKA
KHCJIOpPOJa B OpraHu3Me.

KoHTpoJibHbIE BONIPOCHI

1. [lepeuuncnute 6uonornyeckue GyHKIIMU OCIKOB.

2. HazoBuTe 4eThIpe ypOBHS OpraHU3aIN OCITKOBBIX MOJICKYJI.
3. Kakumu cBolicTBamu 00y1a1at0T OeaKu?

4. Kakue OeIKH SBIISIFOTCS TTOJTHOICHHBIMU?

5. Yro Takoe GpepMeHTHI?

6. HazoBute QpyHkiuu hepmMeHTOB.

7. Knaccuduxkanus GpepMeHTOB.
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Tema 6. YriieBoabl

HazBaHue «yriaeBoasl» ObLIO JaHO COEIMHEHMSIM 3TOro Kiacca nodytu 90 ser Haszazn,
KOIZla TOJIaraJId, 4TO BCE OHHU COZAEpP)KAT YIVIEPOA, BOAOPOX M KHUCIOPOJ B TaKUX
COOTHOUIECHUSX, KaK OyATO MpPEACTaBIISIIOT COOOM pa3iuyHble TMpaThl yriepoaa oOIien
dopmyner Cy(H20)m. B manpHeiimem okazanoch, 4TO psifi COSAWHEHU, TPHHAIICKAIINX
[I0 CBOMM CBOWCTBaM K KJIACCYy YIJIEBOJIOB, COAEPKAT BOJOPOJ M KHCIOPOJ B HECKOJIBKO
MHOM MpOIOpLUH, YeM YKa3zaHO B oOmel ¢opmyne (Hanpumep, Ie30Kcupudboza —
CsH1004). OtHako Ha3BaHUE «YITIEBOJBD» COXPAHWIIOCH, XOTS XMMHUUYECKOTO CMBIC/IA OHO HE
IMEET.

YTneBoibl UPOKO PaCIPOCTPAHEHBI B IPUPOJIE, OHU BCTPEUYAIOTCS B CBOOOTHON MU
CBsI3aHHOW (opme B 000 pacTUTEIBHOM, JKUBOTHOM WM OaKTEepHaTbHOU KIIETKE.
VYTneBobl COCTaBISIOT TPH YETBEPTH OHojormueckoro mupa u npumepno 60—80%
KQJIOPUMHOCTH MUIIEBOTO PalMOHa.

Haubosnee pacripocTpaHeHHBI YII€BOA — LEJUIIOJI03a, CTPYKTYPHBIH KOMIIOHEHT
JIEPEBbEB W JIPYIMX pacTeHUW. [JIaBHBIM NUIIEBOW HHIPEAMEHT — KpaxMall
MoHocaxapu/ipl BCTpEUYaltoTCsl B CBOOOAHOM BHJI€ B MPUPOJAE B HEOOJIBLUINX KOJINYECTBAX;
B OCHOBHOM OHM IIPUCYTCTBYIOT KaK CTPYKTYpPHbIE €JUHULBI IOJUCAXapUAOB, BXOIAT B
aucaxapubl U OJUTOCaXapubl.

CoryslacHO MPUHATOM B HACTOALIEE BpeMs KJIACCM(PMKANMH YIJIEBOJIBI IOJ-
pa3leisIoTCAs Ha TPU  OCHOBHBIE TIPYIIBI: MOHOCaxapuibl, OJIUrocaxapuabl U
nosimcaxapujibl. Ha pucynke 1 mokasana kinaccuguKkaiys ONMChIBAEMbIX HUXKE YTIIEBOJOB.

Yraesoaw
, MoHocaxapuisl ’ [Nonucaxapuasi
AJbI03bl KeTtossl IMonucaxapunst Tonucaxapusi
I nopsinka 11 nopsinka
(onurocaxapuisl) (nmonuo3st)
I'omo- I'erepo-
noMcaxapuasl | | noamcaxapuabl

Pucynok 1. Knaccudukanus yrieBoaos

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe yrieBoasl?

2. Knaccudukanus yrieBoJ0B.

3. CBoiicTBa U PYHKIMU yTIEBOJIOB.

4. U3 kakux Mpo1eccoB CKJIaIbIBaeTCsI 0OOMEH YTIeBOIOB B OpraHU3Me yeaoBeKa?
Tema 7. JIunuabl
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JlunuaamMu Ha3bIBAIOT CJIOKHYIO CMECh OPTaHWYECKUX COCIUHEHUN C OIM3KUMU
(OUBUKO-XUMHUECKIMHU CBOMCTBAMH, KOTOPBIE COJAEPKATCS B PACTEHUSX, KUBOTHBIX H
MHUKpoopranuzMax. Mx oOmmm#u mpu3HAKaMH SIBISIOTCSA: HEPAaCTBOPUMOCTh B BOJIE
(runpodhoOHOCTE) U XOpoIlasi paCTBOPUMOCTh B OPTAaHMYECKUX PACTBOPUTEISIX (OCH3UHE,
IUATUIIOBOM 3dupe, Xjaopodopme u Ap.), HATHUNE B UX MOJEKYyJaX IITHHHOIETOYETHBIX

YTJIEBOJIOPOIHBIX paauKajioB (R) 1 cokHO3(UPHBIX TPYIITUPOBOK.
O

I

(—C—0—)

Jlunuapl MKUPOKO pacrpoCcTpaHEeHbl B mpupoje. Bmecte ¢ OenkaMu U yriieBojamu
OHU COCTaBJISIFOT OCHOBHYIO MacCy OpPraHMYECKHX BEIIECTB BCEX YKHUBBIX OPraHU3MOB,
SABJISISICH 00s3aTEIbHBIM KOMIIOHEHTOM Ka)J10M KIJIETKHU.

JIvnuapl — BaXXHEHIIWW KOMIIOHEHT IHILIH, BO MHOTOM ONPEAENSAET €€ MUIIEBYIO
LIEHHOCTh U BKYCOBOE JOCTOMHCTBO.

B pacTeHusix oHM HaKaIJIMBaIOTCA TJIaBHBIM 00pa30oM B ceMeHax U Imiogax (Tadyiuia

1).
Tabmuua 1 — JInnuasl B ceMeHax H INI0aax
KynbTypa Conepxxanue KynbTypa Conepxxanue
JIAIHIOB JIAMHIOB

[Moxcomueuynuk 33,0—57,0 ApOy3 (cemeHa) 12,0—45,0
XJT0mYaTHUK 19,0—29,0 Kaxkao (60051) 49,0—57,0
Cos 14,0—25,0 KoxocoBas rmajpMma
Konoms 30,0—38,0 (kompa) 650—720
Knemesuna 35,0—59,0 Kenap (opex) 26,0—28,0
Apaxuc 54,0—61,0 [Tmenwnma 1,9—29
Jlen 27,0—47,0 Poxs 2,1—2.8
Pamnc 38,0—45,0 Kykypysa 4859

ConepxaHue B HUX JIMOUAOB 3aBUCUT HE TOJBKO OT HWHIUMBHIYaJIbHBIX
0COOEHHOCTEH pacTeHui, HO U OT COpPTa, MECTA U YCIIOBUM MPOU3PACTAHUS.

VY >KMBOTHBIX U PBIO JIUIMUJBI KOHIICHTPUPYIOTCS B MOJKOXKHBIX >KHPOBBIX TKAHSIX, B
OpIOLIHON MOJOCTH U TKAHIX, OKPYXKAIOUIMX MHOTHE BaXKHbIE OpraHbl (cep/ue, MOYKH), a
TaK)ke€ B MO3TOBOM U HEPBHOM TKaHsAX. OCOOEHHO MHOTO JIUIUIOB B TTOJAKOKHON KUPOBOM
TKaHu KUTOB (25—30 % OT ux Macchl), TFOJICHUH U IPYTUX MOPCKUX KUBOTHBIX.

VY HazeMHBIX XKWBOTHBIX COJEp)KaHWE JUIMUIOB CUIbHO KoyeOnercs: oT  33,3%
(msicnass cBuHmHa), 16,0 % (roBsnuna) no 3,0 % (mopocsra) u 2,0 % (TensiTuHa); B
Tymike poid (yrops) moxer pocturath 30 %, cenbnu — 7,0—19,5, y tpecku — 0,6 %; B
MOJIOKE KUBOTHBIX: OJIeHs] — 17—18 %, ko361 — 5,0, kopoBsl — 3,5—4,0 %.

[Io XxuMUYEeCKOMY CTPOEHHUIO JIMMHIbI OTJIWYAIOTCS OOJBIIMM Pa3zHOOOpa3HeEM.
MouiekyJibl UX TOCTPOEHBI U3 PA3TUYHBIX CTPYKTYPHBIX KOMIIOHEHTOB, B COCTaB KOTOPBIX
BXOJST CHUPTHL M BBICOKOMOJIEKYJIIPHBIE KHCIIOTBI, @ B COCTaB OTAEJIbHBIX TPyIIl
JUIUAOB MOTYT TaK)Xe BXOIUTh OCTATKM (POCPOPHON KUCIOTHI, YIJIEBOJIOB, a30THUCTHIX
OCHOBaHUU U Ipyrue KOMIIOHEHTHI, CBSI3aHHbIE MEXTy COOON PAa3IMYHBIMU CBSI3IMHU.

Jlunu il 4acTo IENAT HA JIBE TPYMIIBI: MPOCTHIE U CIOKHBIE.
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s riMuepuioB, COCTABISIIOINMX OCHOBHYIO MACCy MACEN U JKUPOB, XapaKTEPHBI
CJIEyIOIIKE MPEBPALLEHUS: THAPOIU3, OOMEH OCTATKOB JKUPHBIX KHCJIOT, BXOJSLINX
B MX MOJIEKYJIbl, OKHCJIEHHUE, TMIPUPOBAHNE HEHACHIIICHHBIX ALWITIMIICPUHOB.

KoHTpoJibHBIE BOIPOCHI
1. Yto Takoe numnuabl?
2. Knaccudukanus JTUmmmos.
3. CBolicTBa U GYHKIIUH JTUITUIOB.
4. TIpeBpareHus TUMHUI0B MPU TPOU3BOJICTBE MPOTYKTOB MATAHUS .

Tema 8. BuramMmuHbI

ButaMuHbl — HU3KOMOJICKYJISIPHBIE OpPTraHUYECKHUE COCIUHEHUS Pa3TudHOMN
XUMHUYECKOUN MPUPOJIbI, OMOPETYISATOPHI MPOIECCOB, MPOTEKAIOIIUX B )KHBOM OpraHU3ME.
OTO BaXHEHIIMIA KIacCc HE3aMEHMMbIX MHINEBBIX BemecTB. [ HOpMalbHOMN
KU3ZHENIEATEILHOCTH YEJIOBEKa BUTAMUHBI HEOOXOAUMBI B HEOOIBIINX KOJIMYECTBAX, HO
TaK Kak OpraHuW3M HE MOXKET YIOBJIETBOPUTh CBOM IOTPEOHOCTH B HHUX 3a CUET
OnocuHTe3a (OH HE CHUHTE3UPYET BUTAMUHBI WJIM CHUHTE3UPYET MX B HEJOCTATOYHOM
KOJIMYECTBE), OHU [OJDKHBI TIOCTYNaTh C TMHINEH B KayecTBE €€ 0053aTebHOTO
KOMMOHeHTa. M3 BUTaMHHOB 00pa3yroTcss KOQEPMEHTBhI WM MPOCTETUYECKUE TPYIIIbI
(epMEHTOB, HEKOTOpbIE M3 HHUX YYacCTBYIOT B TpPaHCIOPTHBIX MpoIeccax uepes
KJIETOUHbIE Oapbepbl, B 3alllUT€ KOMIIOHEHTOB OWMOJOTMYECKUX MeMOpaH H T. .
OtcyTcTBHE WM HEAOCTAaTOK B OpPraHU3ME BHUTAMHUHOB BBI3BIBACT  OOJIE3HU
HEJIOCTATOYHOCTH: THMOBUTAMHUHO3BI (00JIE3HU B pe3yJibTaTe JJIUTEIBHOTO HEIOCTaTKA)
U aBUTAMMHO3bl (00JIE3HU B pe3yJibTaTe OTCYTCTBUSI WU PE3KO BBIPAKEHHOTO
rryookoro gedunta BUTAMHUHOB). HemocTtaTok OJHOrO BHUTaMHHAa OTHOCIT K
MOHOTHUIIOBUTAMHUHO3aM, HECKOJIbKUX — TMOJIMTUIIOBUTAMUHO3aM. [Ipu runoBuTaMuHo3ax
HaOIIOAaeTCsl YyTOMIIIEMOCTb, TOTEPsl amnmeThTa, Pa3apakKUTEIbHOCTh, HECTOMKOCTh K
3a001€BaHUsIM, KPOBOTOYHMBOCTH JeceH. [Ipu aBuTamMmHO3aX MPOSABISIOTCS OO0JE3HHU,
BBI3BaHHBIC 3HAYUTEIHHBIM JACHUIIMTOM BUTAMUHOB (Oepu-0epu, IuHTa, TIejuiarpa u ap.).
[To MHEHHIO HEKOTOPBIX CHEUUATUCTOB, CYIIECTBYIOT IMOTPAHUYHBIE COCTOSHUS, IMPHU
KOTOPBIX B ONPECICHHBIX YCIOBUSIX MOXKET Pa3BUTHCS IEPUIIUT BUTAMUHOB.

OcHoOBHas MPUYMHA HEXBATKU BUTAMUHOB B OpPTaHU3MeE YeJIOBEKa — HEJIOCTAaTOYHOE
WX TIOCTYIUICHHUE C TUIIeH (IepBUYHbIE, YK30T€HHbIC aBUTAMUHO3BI), OJHAKO B OTJICJIbHBIX
ciyyasx HaOJIIOAaeTCsl DSHJOTCHHBIE WM BTOPUYHBIE ABUTAMHUHO3BI, CBS3aHHBIE C
HapyIlIeHUEM IMPOIECCOB YCBOCHHMS BUTAMUHOB B opranusme. [lo JaHHBIM HHCTUTYyTa
nutanus PAMH (B. b. ChoupuueB) HauOosiee BaKHBIMM NpPUYMHAMHU TUIO- U
aBUTaMUHO3a (B 0000IIIEHHOM BU/IE) SIBJISFOTCS CIETYIOLINE:

1. HegoctaTouHoe MOCTyIJIEHWE BUTAMUHOB C THILNEH, CBSI3aHHOE C WX HU3KUM
collepKaHUEM B pallMOHE, CHUXEHHUEM OOIIero KOJIMYECTBAa IMOTPEOIIeMON THUIIH,
MOTEPSIMA BUTAMUHOB B XO/JI€ TEXHOJIOTUYECKOTO MOTOKA.

2. YruereHue KAmevyHo MUKPO(IIOpHI, TPOAYIUPYIOIEH HEKOTOPhIE BUTAMUHBI.

3. Hapymienune accuMuiisiiiui BUTAMHHOB.
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4. TlloBblmieHHass TOTPEOHOCTH B BUTAMHHAX,

CBSI3aHHAS C OCOOEHHOCTIMHU

(U3HONIOrMYECKOTO COCTOSIHUA OpraHu3Ma WM MHTEHCUBHOW (hHU3MUECKOW HarpysKoii,
0COOBIMU KJIMMAaTHUYECKUMHU YCIOBUSIMH.
5. BpoxneHHblE T€HETUYECKH OOYCJIOBJIEHHBIE HapyllleHUs oOMeHa U (yHKUUH

BUTaMHWHOB.

HpI/I MMpuEMCc BUTAMHUHOB B KOJIHYCCTBC, 3HAYUTCIIBHO IIPCBLIIIAIOIICM (1)I/I3I/IO-
JJOTMYCCKHUEC HOPMBI, MOT'YT PAa3BUTLCA T'HIICPBUTAMHHO3LI. DTO 0COOCHHO XapaKTCPHO

I XKUPOPACTBOPUMBIX BUTAMHUHOB.

Ilo pacTBOpMMOCTH BUTaMUHBI MOTYT OBITh pa3/iefieHbl Ha JIBe TpymImbl (Tabiauia

1): BogopactBopumsie (B1, B2, Bs, PP, C u np.) u xupopactBopumsie (A, D, E, K).

Tabmuma 1 — Homenknarypa, kimaccudukaiys BATAMAHOB M BUTAMHHOIIOJTOOHBIX

COEIMHEHUN

|. BogopacTBoprMbIe BUTAMHHBI

BumaMqul, npedcmaeﬂeHHbze npeumyuwecmeerHro O0OHUM COeOUHEeHUeM

PexoMeHyeMoe HauMEHOBaHUE

Crapble HAUMEHOBaHUS

Tuamuna

PubodnaBun
ITanTOTEHOBAs KMCIOTA
buotun

AcKkopOMHOBAS KHCIIOTA

Buramun B1 (anetipun)
Buramus B, (nmaxrodmaBmH)
Buramuu B3 nnu Bs
Burtamun H

Buramun C

Cemeticmea sumamutos

PeKOMeHHyeMO@ rpynmnoBoc Ha3BaHUC

I/IHI[I/IBI/I,Z[yaJ'ILHBIe peaACTaBUTCIIN

Buramun Bs

Huanun (Butamus PP)
donanuH

Kobanamunbl (Butamun Byp)

[MupunokcHH; THPHUIOKCAIIB; THPUAOKCAMUH
HuxoTrHOBas KHCIO0TA; HUKOTHHAMUL
donmeast KHCIO0TA; TETpAaruapouiIneBas

KHCJIOTA U €€ TIPOU3BO/IHBIC
I{nanoxobaaaMHiH; OKCHKOOAIAMUH; METHITKO-
OamaMuH

I1. XKupopactBoprMble BUTAMUHBI

PeKOMCH,I[yeMoe rpynrnoBo€ Ha3BaHUC

HH,Z[I/IBI/IZ[yaJ'ILHBIC npeACTaBUTCIIN

Buramuu A

Buramun D (kanbiudepois)

Perunou; peTHHUIAIETAT; PETHHANIB; PETHHOCBAS
KHCJIOTa

Oprokansiudepos (Butamun Dy); Xonekanbim-
¢epon (Buramun D3)

Burtamun E

Buramuu K

a-, B-, y- 1 o-Tokodeposr;

a-, B-, Y- 1 G-TOKOTPHEHOJIBI
2-Metun-3-¢urnin-1,4-nadpToXuHOH (PHUIIIOXH-
HOH, BuTaMuH K,); MeHax1HOHBI (BuTaMuHBI K3);
2-meTmi-1,4-HahToXUHOH (MeHaIHOH, BUuTaMuH Ky)

I11. ButaMuHOIIO100HBIE COETUHEHHUS

Texnonormaeckasi pyHKIISL

HanmenoBanue coeUHEHHS

Hezamenumsie MUILEBbIE BelleCcTBa
TUTaCTHYECKON (yHKIHEH

¢|XonuH; HHO3UT (MHOMHO3UT, ME30HMHO3UT)

buonornuecku AKTUBHBIC BCIICCTBA, JInmoeBas KHCJIOTa, OpOTOBasd KMCJIOTa; KAPHUTUH

CHHTE3MpYEMBIE B OPTaHU3ME YeJIOBEKa

(DapMaKonomqecm/I AKTHUBHBIC BCIICCTBA ITUIITHU

Kucyora (BUTaMKH Bis)

BuodraBoHONIEL, METHIMETHOHUHCYIb(GOHUH (BuTamMuH U); manramoBas

@DaKTophI POCTa MUKPOOPTaHU3MOB

[TapaamuHOOEH30THAST KHCIIOTA

KoHTpoabHBIE BONPOCHI
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1. IlpuBenute KnaccuukalMio BUTAMUHOB, JAWTE OMpPEIEICHHUE ITON TPYIIE XHU-
MHYECKUX COCTUHCHUMU.

2. Kakyto pu3nonoruueckyro posib BHIIOIHSAIOT BUTAMUHBI B OPraHu3Me 4esioBeKa?

3. Kakue BogopacTBOpUMbI€ BUTaMUHBI BbI 3HaeTe?

4. Kakue kupopacTBOpUMbIE BUTaMUHbI Bbl 3HaeTe?

5. JlaiiTe XapakTEpUCTUKY OTAEJIbHBIX BATAMUHOB. B KakuX NMpOyKTaX OHU HNPUCYT-
CTBYIOT B MAKCUMAJIbBHOM KOJINYECTBE?

6. [IpuBeauTe MpUMepbl BATAMUHOTIOJOOHBIX BEIIECTB.

7. UTO MBI IIOHMMAaEM I0J] BATAMUHU3AIIUEN UL ?

Tema 9. MuHepanbHbIe BelleCTBA

MHorue 3j1eMEeHThI B BUJIE€ MUHEPAIIBHBIX COJIEH, HOHOB, KOMIUIEKCHBIX COCIMHEHUMN
Y OPTraHWYECKUX BEIIECTB BXOMAT B COCTAB KMBOW MATEPHUM U SBIAIOTCA HE3aMEHHMBIMHU
HYTPUEHTAMH, KOTOPBIE JOJDKHBI €KEIHEBHO MNOTpeOssATbea ¢ nuuied. CopepskaHue
MUHEPAJIBHBIX BEIIECTB B OCHOBHBIX MTPOIYKTaX MUTAHUs MPUBEACHO B Tabuie 1.

B coorBeTcTBUM C peKOMEHIAIMENd AUETOJIOTHMYEeCKOW Komuccuu HanumonanbHOU
akagemMun CIIA exenHEBHOE NMOCTYIUICHHE XUMUYECKHUX 3JIEMEHTOB C IUIIEH JIOJKHO
HaXOAUTHCS HA ONPEEICHHOM ypoBHe (Tabsuua 2). CTONBKO e XUMUYECKUX 3JIEMEHTOB
JOJDKHO €KECYTOYHO BBIBOJUTHCS W3 OPraHM3Ma, IIOCKOJBKY MX COJIEpP)KaHHE B HEM
HaXOJUTCS B OTHOCUTEIBHOM ITIOCTOSIHCTBE.

Ponbs MHHEpanbHBIX BELIECTB B OpraHU3ME YeJIOBEKAa YpE3BbIYAIHO pa3zHOOOpa3Ha,
HECMOTpPsI Ha TO, YTO OHM HE SBJISAIOTCA OO0A3aTENbHBIM KOMIIOHEHTOM ITHTAHHSL.
MuHepalbHBIE BEIIECTBA COJAEPKATCA B IPOTOILIA3ME M CHHOJOTMYECKHUX KUIKOCTSX,
UTPAIOT OCHOBHYIO pOJb B OOECHEYEHHH MOCTOSHCTBA OCMOTHYECKOTO JIAaBJICHHUS, YTO
ABJISIETCS HEOOXOJMMBIM YCIIOBUEM [JIsi HOPMAJbHOM >KU3HEACSATEIbHOCTH KIETOK U
TkaHeil. OHU BXOASAT B COCTaB CIOXKHBIX OPraHWYECKUX COEAMHEHUH (Hampumep,
reMOrJioOMHa, TOPMOHOB, (PEPMEHTOB), SBISIOTCA IJIACTUYECKUM MATEPUAIOM ISt
MOCTPOEHUsI KOCTHOM © 3yOHOM TkaHu. B BuJe HMOHOB MUHEpalbHBIE BEIIECTBA
YYacTBYIOT B IlepeJau€ HEPBHBIX HMMIIYJIbCOB, OOECIIEUYMBAIOT CBEPTHIBAHHE KPOBH U
apyrue (U3H0I0rHuecKHre MPOLEecChl OpraHu3Ma.

B 3aBucMMOCTH OT KOJIMYECTBA MUHEPAIbHBIX BELIECTB B OPraHU3ME 4YEJIOBEKA U
MUIIEBBIX MNPOAYKTaX MX MOAPA3LAEISIIOT HAa MAaKpOo- M MHUKPOJJIEMEHTHL. Tak, eciu
MaccoBas I0JIA DIEMEHTa B opranusMe npesbimaer 1072 %, TO ero ciemyer CuuTaTh
MaKpodJIeMeHTOM. JI0JIi MUKPODJIEMEHTOB B opranmsme cocrtasisier 10°—10° %. Eciu
cojepkanue oneMeHTta Hmwke 10° 9%, €ro cuuTarOT YyIbTPaMUKpOdJIEMEHTOM. K
MaKpO3JIEeMEHTaM OTHOCAT KaJluil, HaTpuid, KanbIui, Maruuii, ¢pocdop, xiaop u cepy. Onu
COZIEPKATCS B KOJIMYECTBAX, U3MEPSAEMBIX COTHSAMHU U JIeCITKaMU MUuMrpamMmoB Ha 100 ¢
TKaHEW WJIN MHIIEBOT0 MPOAYKTa. MUKPO3JIEMEHTHI BXOJAT B COCTaB TKAaHEH OPraHU3Ma B
KOHLIEHTPAIUAX, BBIPAXKAEMBIX JI€CATHIMU, COTBIMHU U THICAYHBIMU JTOJISIMU MUJUTUTpaMMa
U SIBJIIFOTCS. HEOOXOIMMBIMU AJIS €70 HOPMAJIbHOW KU3HEIESITEIbHOCTH.

Tabmuna 1 — MuHepaJbHBI COCTAaB OCHOBHBIX NMPOAYKTOB MHUTAHUS [MO JaHHBIM
N.M. Cxypuxuna, M.H. BonrapeBa « XuMHYECKU COCTAB MUIIEBBIX OPOIYKTOB», 1987]

Maxkpo3jieMEHTBI, M MUKpPO3JIEMEHTBI, MKT

IIumeBeie

Ka-| Kans | Mar | Hat | Cep | @oc | Xi0 | XKe- | Mo | Ko- |Map-| Men | @to | Xpo | lluna | Monu
TIPOTYKTHI

o | uui | Hull |puii| a |dop| p |me3o| o |Oamp | raHe | b p M K | O6xeH
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Xeo:

pratoil )45l 35 | 47 |610| 52 | 158 | 980 | 220 | 56| — [1610| 220 | 35 | 2.7 |1210| 8
(dhopmoBoi 0
(dhopmMoBoii u3 186

mme-  |129| 23 | 33 |506| 59 | 84 | 837 | " °| — | 18 | 825|134 | — | 22 | 735 | 128
HUYHOU MYKH

| copra
Mostounsie

l'IpOIIYI(TLIZ

MOIIOKO 11461 120 | 14 | 50 | 29 | 90 |110| 67 | 9 | 08 | 6 | 12 | 20 | 2 |400| 5
KOpOBbE

TBOPOL 1912|150 | 23 | 41| — [216| — |46L| —| — | 8 | 74 | — | — |394| —
SKUPHBIN

P 1116|1000 | 50 |820| — |540| — | MO\ | — | — |50 | — | — [ss00] —
POCCUNCKUH 0

Masco:

cenmmma |316| 8 | 27 |64.8] 220 | 170 | 48 184 66| 8 |285| 96 | 69 |135|2070| 13
ropsmmma  |355] 10,2 | 22 | 73 | 230 | 188 | 59 280 720 7 | 35 | 182 | 63 | 82 |3240| 116
Gapammma |329| 9,8 |251 101 | 165 | 168 | 83,6 289 27| 6 | 35 | 238|120 87 2820 9
Pri0a:
peurofi kapn |265| 35 | 25 | 55 | 180 | 210 | 55 |800| 5 | 35 | 150 | 130 | 25 | 55 |2080| 4
M;;};f;z" 340| 25 | 30 | 100|200 | 210| 165 | 650 [135| 30 | 80 | 150 | 700 | 55 |1020| 4
Osomu:

Kamycra
6enoxouanna |185| 48 | 16 | 13 | 37 | 31 | 37 |e00| 3 | 3 |170| 75 | 10 | 5 |400| 10

1
xaprodbens |568| 10 | 23 | 28 | 32 | 58 | 58 |900| 5 | 5 | 170 | 140 | 30 | 10 | 360 | 8
MopkoBs  |200| 51 | 38 | 21 | 6 | 55 | 63 |700| 5 | 2 | 200 | 80 | 55 | 3 | 400 | 20
OPYKTBHI:

comsa |214] 20 | 9 | 18| 6 | 20 | 1 |500| 4 | 1 | 110 | 87 | 2 | 4 |100| 8
s6moko  |278| 16 | 9 | 26| 5 | 11| 2 2(2)0 21 1 |47 |110| 8 | 4 |150| 6

Tabmuma 2 — CyTouHOE TIOCTYIJICHUE XMMHUYECKUX DJIEMCHTOB B OPTaHU3M Ye€JI0OBEKa
(6 m2) [FO. H. Kykymikna. XMMu4ecKkue 2JIeMEHThI B OpraHu3Me yesiaoBeka, 1998]

DJIEMEHT B3pocnibie Hetn DJIEMEHT B3apocabie Hetn
K 2000-5500 530 Cr 0,05-0,2 0,04
Na 1100-3300 260 Co okouo 0,2 0,001
Ca 800-1200 420 (BuTamuH Biy)
Mg 300-400 60 Cl 3200 470
Zn 15 5 P0,3- 800-1200 210
Fe 10-15 7 S042- 10 -
Mn 2,0-5,0 1,3 I 0,15 0,07
Cu 1,5-3,0 1 Se 0,05-0,07 —
Mo 0,075-0,250 0,06 F 1,5-4,0 0,6
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Biausinue TeXHOJIOTMYeCKOil 00padOTKM Ha MHMHEPAJbHBIX COCTAB INHUIIEBBIX
NPOAYKTOB

[Ipu mnepepaboTKe MHUIIEBOIO ChIPbS, KaK MPABUIIO, IPOUCXOAUT CHUKEHUE
collepKaHUs MHUHEpPaJbHBIX BeEHIECTB (KpoMe Jo0aBieHuss mnuieBod comu). B
PACTUTEIIBHBIX MPOAYKTaX OHM TEPSIIOTCS C OTXOAaMU. Tak, COepaHUE psla Makpo- U
O0COOEHHO MMKPOAJIEMEHTOB MpHU TOJYYEHHH KPYIbl U MYKHA TOciie 0O0pabOTKH 3epHa
CHUKAETCS, TaK Kak B YJajdseMbIX O00JIOYKaX M 3apojblllaX 3THUX KOMIIOHEHTOB
HaXOJUTCSl OOJIBIIIE, YEM B LIEJIOM 3€pHE.

Hanpumep, B cpenHem, B 3€pHE MIIEHULBI U PKHU 30JIbHBIX 3JIEMEHTOB COAECPIKUTCS
okoso 1,7%, B myke ke B 3aBucuMoct ot copta oT 0,5 (B Beictiem copte) n0 1,5% (B
oboitHoi). [Ipu oumncTtke oBomel u kaptodemst tepsercs or 10 mo 30% mMuHEpaTBHBIX
BelecTB. Eciii MX moABEprarT TEIIOBOM KYJIMHAPHON 00pabOTKe, TO B 3aBUCUMOCTH OT
TEeXHOJIOTHH (BapKH, 00’KapUBaHWUH, TyIIICHUH) TepsieTcs emie oT 5 10 30%.

MsicHble, pbIOHBIE IPOAYKTHI U NTULA B OCHOBHOM TEPAIOT TaKW€ MAKPOIJIEMEHTHI,
Kak Kanpuui u (pocdop, Mpu OTAETECHUN MIKOTH OT KOCTEH.

[Tpu TennoBoi KyarMHapHOW 00paboTKe (BapKe, XKapeHUH, TYIIEHUH) MICO TEPSET OT
5 no 50% wmuHepanbHbIX BemiecTB. OnHako eciaun oOpabOTKy HECTH B MPHUCYTCTBUU
KOCTEH, COAECPKAIIUX MHOTO KaJIbLIKsA, TO BO3MOYKHO YBEIMYECHHUE COJIEPKAHUS KAJIBLIMS B
KyJIMHapHO 00pabOTaHHBIX MSCHBIX MpoykTax Ha 20%.

B TexHOI0rMUecKOM Ipouecce 3a CUeT HEJOCTATOUHO KaUeCTBEHHOT0 000pyA0BaHUs
MOXET NEPEXOAUTHh B KOHEUHBIN ITPOJYKT HEKOTOPOE KOJIMYECTBO MUKPO3JIEMEHTOB. Tak,
IpU M3rOTOBJIEHUWU XJie0a MPHU TECTONPUTOTOBIECHUU B PE3yJbTaTe KOHTAKTa TECTa C
000pyIOBaHUEM COJIEpKaHUE JKelie3a MOoxeT yBenuuuBaTbes Ha 30%. DToT mporecc
HEXeJaTeNbHbIM, MOCKOJbKY BMECTE C KEJI€30M B HIPOAYKT MOTYT MEPEXOIUTh U
TOKCUYHBIE 3JIEMEHTHI, COJAEp)Kalluecs B BUAE mnpumeceid B metawe. Ilpu xpaneHuum
KOHCEPBOB B JKECTSHBIX COOpPHBIX (TO €CTh CIAsAHHBIX) OaHKaX C HEKAYECTBEHHO
BBINIOJIHEHHBIM MPUIIOEM WJIA TPU HAPYLIEHWU 3alMUTHOTO JAKOBOI'O CJIOS B MPOAYKT
MOTYT NEPEXOANTh TAKWE BBHICOKOTOKCHUYHBIEC AJIIEMEHTHl KaK CBUHEL, KaJMHUW, a TaKkKe
0JIOBO.

Crnenyet yuecTh, YTO psAJl METAIOB, TAKUX Kak >K€JIe€30 U MeJb, Jake B HEOOJBIINX
KOHLIEHTpaUUsAX MOIYT BbI3BaThb HEXKENATEIbHOE OKHUCIEHUWE TPOIyKTOB. MX
KaTaJUTUYECKUE OKHUCIUTEIbHBIE CIOCOOHOCTH OCOOEHHO SIPKO MpPOSBIAIOTCS B
OTHOLIEHUU >KMPOB U JKMPOBBIX MPOAYKTOB. Tak, Hanpumep, NpH KOHLIEHTPALUU KeJle3a
Boime 1,5 mr/kr u meau 0,4 MI/KT OpU AJUTEIBHOM XPaHEHUHU CIMBOYHOTO Macia U
MaprapyvHOB 3TH METaJIbl BBI3BIBAIOT MPOrOpKaHKUe MPOAYKTOB. [Ipy XpaHeHHH HATUTKOB
B MPUCYTCTBUU >KeJie3a BhILIE 5 MI/1 MeAu | MI/i mpu onpeneaeHHbIX YCIOBHUSIX 4acTo
MOKET HAOII0JaThC MOMYTHEHUE HATUTKOB.

KonTpoabHbIe BONPOCHI

1. IlpuBeauTte knaccuUKaUI0O MUHEPAIBHBIX AJIEMEHTOB, ATe ONpEAeTIeHUE ITON
rpynmne XuMUYeCKUX COSIUHEHUM.

2. Kakyioo (U3HOJIOTHYECKYI0 POJb BBINOJHSAIOT MUHEpaJbHbIE BEIIECTBA B
OpraHu3Me 4yejloBeKa?

3. Kakue MukposneMeHnTsl Bol 3Haere?

4. Kakue MakpoaneMeHTsl Bol 3Haete?
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5. JlaiiTe XapakTepUCTHUKY OTIEIbHBIX MUHEPAJIbHBIX BELIECTB. B Kakux mpoaykrax
OHM MPUCYTCTBYIOT B MAKCUMAJIbHOM KOJIMYECTBE?

Tema 10. IInmeBbie KHCJIOTHI

[Mumesbie kucnotel. Haznauenune. OOmas knaccupuxanus. [lepeueHb MUIIEBBIX
KHUCIIOT, TOJy4aeMbIX NyTeM XHMHYECKOTO U OHOTEXHOJOTMYECKOTO CHUHTE3a U
TpeboBaHus Oe3omacHocTd, mpeabsiBiasiembie 3TuM [1JI. OcHoBHBIE perynstopsl pH-
cpenbl. CXOJCTBO M pa3iinyusl B CPABHEHUU C MHUILEBBIMUA KHCIIOTaMu. Mcnonb3oBaHue B
P®.

KonTpoabHbIE BONPOCHI

1. JlaliTe ompe/iesieHUE MOHITUSL «ITUIIEBbIE 100aBKW». OnpeaenuTe ux poib B
CO37JaHUM TPOAYKTOB TuTaHusA. [IpuBenure Kiaccupukanuio MHUIIEBBIX J00aBOK C
Pa3IMYHBIMU TEXHOJOTHUUECKUMU (PYHKIMSAMU. Pacckakute O paldoHaIbHOW CHUCTEME
1udpoBoil KOAUPUKALINY MUIIEBBIX T00aBOK C JIUTEPOit «E.

2. UYTO MOHMMAIOT TOJi TUTUEHUYECKON perjiaMeHTaluel MUIIeBbIX J00aBOK B
npoaykTax nuTanus? Ha3zoBute riiaBHbIE yCIOBHUSA, BBHITIOJHEHUE KOTOPHIX 00ECIIEYNBACT
0€301acHOCTh MPUMEHEHHUS MMUILEBBIX T00aBOK.

3. IlpuBeauTe MpuMepbl MUIIEBBIX KACIOT.

Tema 11. IImmesBbie go0aBku. Bemecrsa, yay4ymaouue BHEIMIHHH BHUJ
NHMILEBbIX NPOAYKTOB

O6miass  ximaccudukanus  KpacuTeneil  (HaTypajdbHble HM  CHHTETHYECKHE).
JloctounctBa M HenmoctaTku. Ilokazarenu TOKCHMYHOCTH U oOecrieyeHue O0e30MacHOCTH
npumeHeHuss. OcHOBHbIE mpeacTaButenu. Kparkas xapakTepucTHKa, (YHKIMOHAIbHbBIE
CBOMCTBA, BO3MOXHBIE MOOOUYHBIE 3PPEKTHI ISl 310POBbS YEIOBEKA.

[[BeTokoppekTupyromue Marepuaisl. Onpenenenne. OCHOBHBIE CXOJACTBA U
OTIMYMSl OT TMHIIEBBIX Kpacutened. Hasnauenme. OOmas wimaccuduxamus
npencraButend. HeoOXoaumMocTh MpUMEHEHHs B MUILEBOM MPOU3BOACTBE. TOKCUKOIOTHS
HUTPATOB, HUTPUTOB, SPUTPA3NHA, KaK PUKCATOPOB MUOTIOOMHA.

dukcaTopbl OKpPacKW PACTUTENbHBIX IMHILIEBBIX MPOAYKTOB (MOHO-, opTodocdar
HaTpHsi, CMech kKapOoHaTa MarHus ¢ pocdaTom HATpUsl, ACKOPOMHOBASI KUCIIOTA, TUOKCHU]]
CEepbl, COJIU CEPHUCTOMN KUCIIOTHI).

Ot6enuBarenu Myku (OpomaT Kajusi, THOCYJIb(PUT HaTpus, uucTenH). TpeboBaHus
K 0€30I1aCHOCTH NPU PUMEHEHHUHU.

KonTpoabHbIe BONPOCHI

1. JlaifTe kiaccuduKayio MUIIEBbIM KpacuTessiM. UeM 00BsCHIETCS MOBBIIICHHOE
BHUMaHHE MOTpeOUTeNed M TEXHOJOroB K OKpacke MpoaykToB mnurtanus? HazoBute
OCHOBHbIE HaTypajbHble KpacuTeau. UTo NpencTaBisitoT co00l  KapOTHHOMUBI,
xyopodrel, 3HOKpacutenu? Kakue apyrue mpeacTaBUTEIN HATypalbHBIX KpacuTesei
BaM U3BECTHBI?

2. [IpuBenuTe TpUMEpPHl CHHTETUYECKUX Kpacutenel. Mx ocobeHHocTH 1o
CpPaBHEHUIO € HaTypaJbHBIMH  KpacuTensmu. [laliTe omnpeneneHne  MOHSATHO
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LBETOpETyJIMpyOIKe Marepuansl. Ha3oBUTe HM3BECTHBIX BaM NPEACTABUTENIEH O3TOM
I'PYIIIBI COEUHEHNMN.

Tema 12. BemecrBa, u3MeHSIIONIHE CTPYKTYPY H (PU3MKO-XHUMHYECKHUE
CBOIiCTBa NMUIIEBBIX MPOIYKTOB

3aI‘y0TI/ITCHI/I )41 FCHCO6p&30B&TCHI/I

OnpeneneHus W XapaKTepUCTUKa (PYHKIMOHAIBHBIX KJIACCOB 3aryCTUTENEd U
resieoOpazoBateneii. OCHOBHBICE W JOTIONHUTENbHBIC ([0 HA3HAYCHUIO) CBOWCTBA M
byHKIUH.

HatypanbHble 3aryCTUTENH, MOJTYCUHTETUYECKHE M CHHTETHYECKHE: >KEJIaTHH,
MEKTHHBI, arapouJbl, aJblMHATBhl, MPOU3BOJHBIE  LEJUIIOJIO3Bl W  Kpaxmana,
raJJaKTOMaHHaHbI, OJINCAXaPHUIbl MOPCKUX PACTEHUH.

I'eneoOpa3zoBatenu OenkoBoil mnpuponbl. Ilytu u  cnocodsl 3¢ dHEeKTUBHOTO
MIPUMEHEHUSI 3aryCTUTENIeH U resieo0pa3oBaTesiei B MUIEBBIX TEXHOJIOTHSX.

YInoTHUTENM pacTUTENbHBIX TKaHed. Omnpenenenne. OCHOBHBIE CBOWCTBA U
HazHaueHue. [lepedensb ymiotHuTeneu, npumenseMbix B P®. Ilpobnemsl 6e3omacHOCTH
rOTOBOM NPOAYKIUU.

OMynbraTopsl U 3Mmynbrupytoumue coiu. [lenoodpasoBarenu.

XapakTepucTuka (YHKIHMOHAJBHOTO Kiacca 3AMysbratopoB. OcoOeHHOCTH
XUMHUYECKOU NPUPOIBL.

Knaccudukanusa smynsraropoB. @DopMHUpOBaHHE TEXHOJOTMUECKMX (PYHKIUI
AMYJIbraTOPOB B 3aBUCMMOCTH OT KJIACCU(PUKAMOHHBIX TPU3HAKOB.

IToBepxHocTHO-akTHBHBIE BemiecTBa (IIAB) — kak MHOTOKOMIIOHEHTHBIE CMECH
IIMPOKOTO Ha3HAYECHMUS.

OcHoguble rpynibl [IAB (MOHO- ¥ IUTIHLIEPUIBI SKUPHBIX KUCIOT, (HOChHONMUIHIbI
U A(QUPBI KUPHBIX KHUCJIOT) U (PYHKIMU (CONOOUIM3AINS, KOMIUIEKCOOOpa3oBaHUE C
KpaxmalioM, B3aUMOJIeIICTBHE ¢ OeJIKaMH, U3BMEHEHHUE BA3KOCTHU U T.11.).

JleuuTHHBI, TPOU3BOJHBIC ALMITIUIIEPUHOB; MPOU3BOIHbBIE TUKAPOOHOBBIX KUCIIOT,
3(UPBI MOHO- U TUCAXAPUJIOB, COPOUTA U KCUITUTA.

Omynsrupytone cosnd. Ilomydenne n npuMeHeHne. COBpPEMEHHBIE TOBAapHBIE
(hopMBL.

IlenooOpazoBarenu. OCHOBHBIE TUIIBI IEHOOOPA30BATENEH U X PYHKIIUU.

Crabunmu3atopsl U CTAOMIIN3AI[MOHHBIE CUCTEMBI

Onpenenenus. XapakTepucTuka (PyHKIIMOHAIBHBIX KjaccoB. OCHOBHbBIE CBOWMCTBA
u TexHojormvyeckue ¢yHkuuu. OO0nacTu TpPUMEHEHUs B MUIIEBOM IPOU3BOJCTBE.
ToBapuble (HOpMBI.

BemectBa, npensTcTByIONNE CASKUBAHUIO 1 KOMKOBAHHUIO

OnpenencHue. YCI0BUS NMPEIOTBPAICHUS CICKUBAHUS U KOMKOBAHHS ITUIIEBBIX
MPOYKTOB. BeriecTBa, yMEHbBIIIAIONINE JIUTIKOCTH; BBICYIIIMBAIOIINE JOOABKH; MIPUCHINKY;
pasnensionye BemecTBa. 1peboBaHusi O€30MACHOCTH, MPEAbIBISIEMbIE ITOMY KJaccCy
MMHUILEBBIX J00ABOK.

67



[lepeuenp 106aBOK B MPUIOKEHUH K ACCOPTUMEHTY MUIIEBBIX MPOAYKTOB.

[ToamenaynBaroiiye Be1ecTBa

lenmu BBeaeHust 3TuUX J00aBOK B MHILEBble cHCTeMbl. OCHOBHBIE T'PYIIIIbI
MOJIIIEIaYUBAIONIUX BEIIECTB U MPEIACTABUTEIH, pa3pellieHHbIe K TpuMeHeHuIo B PO.

KoHTpoJibHBbIE BOIPOCHI

1. [lepeuriciiute OCHOBHBIE TPYIIIIBI 3aTyCTUTENIEH U refieoOpazoBaresei.

2. [IpuBeaUTE HECKOJNBKO MPUMEPOB MUIIEBBIX SMYJIbraTOPOB, ONHIIUTE HX
CMEXHBbIE (PYHKITUH.

3. Kakue rpynmnbsl COEIMHEHHMH ONPENENsSoT BKYC M apoMaT MHILEBBIX

npoayktoB? KakoBa HX pojib B TEXHOJOTUM MNPOAYKTOB muTaHusi? Poub
apoMaToo0pa3yIoNnX BEIICCTB B OIICHKE MUIIEBOM IIEHHOCTH MTPOTyKTOB MTUTAHUS.
Tema 13. BemecTBa, BJANAOIINE HA BKYC U APOMAT NUIIEBBIX IPOIYKTOB

BkycoBble BemiecTBa M ycwiIuTenu (0XuBUTENM) BKyca. OCHOBHBIE CXOJCTBA H
OTIINYUS. AKTYaJbHOCTh U MpPOOJEMbl MpUMEHEHHsS. TOKCHMKONOrus U npoduIakTUKa
OTpaBJICHUM.

Conenble BemectBa. Kinaccudukanus cojiu 1O MPOUCXOXKACHHIO, Croco0am
100bIYM U 00pabOTKHU.

O6mwme cBefaeHuss O TMOJACTACTUTENsIX. HaTypanbHble UM CHHTETHYECKHUE
MOJCIACTUTEIN. TOKCHKOJOTHS CHUHTETHYECKUX (MHTEHCHUBHBIX) TOJCIACTUTEIICH.
IlepeyeHb CHHTETHMYECKHX MOJCIACTUTENEH, 3allpEIICHHbIX K INpUMEHEHHI0 B PO.
OCHOBHBIE MOJCTACTUTENN IIUPOKOTO TPUMEHEHUS.

Caxapo3amenurenn.  XapakTEpUCTHKA ©  OCHOBHBIE  cBoiicTBa. (Cwmecu
nojaciaactuteneil. Bapuantel couetanus. HeoOXoauMMOCTh M 3HAYMMOCTb PACIIMPEHUS
ACCOPTUMEHTA CMECEU MOACIaCTUTEIICH.

Apomatuzatopel.  Omnpenenenune.  Kiaccugukauuss 1o  NpOUCXOKIACHUIO.
OrpaHuyeHus B NPUMEHEHUH CUHTETUYECKUX apOMaTHU3aTOPOB.

TpeOoBanus, mnpeabsABIsSEMble OHKCTpakTaM MW A(UPHBIM MacjaM C  IeJIbI0
oOecrieueHrs 0€30MaCHOCTH MUINEBOM Tpoaykiuu. OcHOBHBIE d(dUpHBIE Macha,
npumeHsieMole B PO.

KoHTpoJibHBIE BONIPOCHI

1. Kakue numieBbie 700aBKU OTHOCSATCS K YCHIIMTEISAM U MOaudHUKaTopaM BKyca?

2. Kakume BemiecTBa WHCMOJB3YIOTCS B THUIIEBOM MPOMBIIIJICHHOCTH IS
peryinupoBanus pH numeBbix cuctem?

3. JlaliTe onpeneneHrne MOHATHS «I0JICIalMBAIONINE BElecTBay (TIOACIACTUTEIIHN).
Ha kakue rpymnmbl BemECTB HUX MOXHO pa3aenuTb? B ueM mnpuymHa MIMPOKOTO
MPUMEHEHUSI WHTEHCHUBHBIX TOACIACTUTENe B muiieBodl TexHojoruu? Kakue
MPEJCTAaBUTEIM MHTEHCHUBHBIX MOJICIACTUTEIeH BaM u3BecTHbI? HazoBuTe ux.

Tema 14. IIumeBble M00aBKH, 3aMeISIOIMEe MHUKPOOHMOJOTHYECKYI0 H
OKHMCJHUTEJIbHYI0 IOPYY MUIIEBOI0 ChIPbsl U FOTOBBIX IPOAYKTOB

AHTHCENITUKU B KOTITHJILHBIC [IpcraparTsl
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[lonsiTue ompenenreHuss aHTHCENTUKOB. Ha3HaueHme W OCHOBHBIE CBOICTBa.
Knaccudpukanus antucentukoB. I[loOounbie (HexenatenbHbie) 3(@exTsl npu ux
npumeHennu. Heopranmueckue u opranudeckue I[1/l: 0cOOEHHOCTH aHTHUCENTUYECKOTO
neiictBus. OCHOBHBIE IIPEJICTABUTENH, pa3pelIeHHbIE B PO.

OOmme cBeAeHWsT O KOMYEHUM: OIpeAesieHue W HaszHadeHue. KonrTuibpHble
npenapaThl: OCHOBHBIE TeXHOJOrMueckue cBoiictBa. IIpobimema Oe3omacHOCTH Tpu
MCIIOJIb30BAaHUM U TYTH €€ pelIeHUs. ACCOPTHUMEHT KOMYEHBIX MUIIEBBIX MPOAYKTOB U
KpUTEpHU OE30MaCHOCTH.

AHTUOMOTUKH

Omnpenenenve W OTIMYME OT AHTUCENTUKOB. (DYHKIIMOHAIbHOE Ha3HAUYCHHUE.
Obecnieuenne 6€30MaCHOCTH MpU HCToNb3oBaHuK. OOmas kiaccupukanys U OCHOBHBIC
MPEeICTaBUTENN aHTUOMOTHKOB, IIMPOKO MPUMEHSEMBIX B MUPE.

AHTHOKHCIUTEIN U UX CUHCPIUCTLI

OCHOBHBIC  TOHSTUA:  ONPEACICHUE, Ha3HAYEHHUE, CBOMCTBA,  XHUMHU3M
NPEAOTBPALICHUSI OKHUCJIUTEIIBHOW TIOPYM JKUPOB IKUBOTHOTO M PACTUTEIBLHOIO
MIPOUCXOKICHUS.

Knaccudpukanuss aHTHOKUCIUTENEM MO MPOUCXOXKAEHHIO. JlOCTOMHCTBA U
HEJOCTaTKU eCTeCTBEHHbIX U cuHTeTnueckux IIJ[. Obecneuenne Oe3omacHOCTH NpU
npuMeHeHur. OCHOBHBIE NPEACTaBUTEIN, UMEIOLIUE IIUPOKOE PaCIPOCTPAHEHNUE.

Cunepructel u cuHeprusM. OOmas knaccudukanuss W B3aUMOCBA3b €
KOMILIEKCOOOpa30BaHUEM.

KouTpoJsbHBIe BONPOCHI

1. JlaliTe omnpeneneHue IOHIATHSA «KOHCEpBaHTh». KX ponp B coxXpaHeHUH
IIAILEBOTO ChIPbS U TOTOBBIX IPOAYKTOB. [IpuBennTe npumMepsl OCHOBHBIX KOHCEPBAHTOB.
Oxapaxkrtepusyiite ux. C 4yem cBsi3aHa HEOOXOAMMOCTh TPUMEHEHHSI KOHCEPBAHTORB?

Tema 15. BuojornyecKky aKkTUBHBIE 100aBKH

Heo6xomumocts mpumenenuss BAJl. 3nauenme BAJ] B kKoppekuwu nuTaHUsS W
310pOBbs. XapaKTePUCTUKA OCHOBHBIX KOMITOHEHTOB BAJ[. O6mas kinaccudukaus, bAJ]
0 Ha3HA4YEeHUI0, Y3 (HEKTUBHOCTH, O€30MTaCHOCTH.

HyTtpunieBtnkn u ux (QyHKIUOHAIbHAS POJb B TNPOPHUIAKTHKE XPOHUYECKUX
3a00JIeBaHUM.

[TapadapmanieBTHKU: XapaKTEpPUCTHUKA, OCHOBHBIC CBOWCTBA, (YHKIIMOHAIbHAsS
pOJIb B MEXAHU3ME PETYISTOPHBIX CUCTEM YEJIOBEKA.

[IpoOuoTtuku, npeduotuku. OOmMe cBeaeHus U noHATUA. OCHOBHBIE (QDYHKIMH U
Ha3HauYeHHe. YYacThe B MOJJEp>KaHUU TOMEOCTa3a YeJI0BEYECKOTr0 OpraHu3mMa.

ACCOPTUMEHT MUILEBBIX NPOAYKTOB, oOoraniaembix BAJI.

KonTpoabHbIe BONPOCHI

1. laitTe omnpeznesieHue MOHATUS «OMOJOTUYECKU aKTHUBHBIE 100aBkw». [IpuBeaute
ux kiaccudukamnuio. X posb B co31aHnu COBPEMEHHBIX MTPOTyKTOB MUTAHUS.

2. KakoBa poJib OMOJIOTHYECKH aKTUBHBIX I0OABOK B MMUTAHUU YEJIOBEKa?

3. Kakas HOpMaTMBHO 3akoHOHaTeNbHas 0a3a perJaMEeHTHUPYET pa3paboTKy,
npuMeHeHue u 6ezonacHocth bAJI?

4. KakoBa (pyHKITMOHAIbHAS POJIb HYTPUIICBTUKOB?
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5. B uem usnonornueckoe 3HaueHNE mapadapManeBTHKOB JJI YeI0BeKa?

6. [1o xkakuM mpHU3HAKaM MOXKHO KJIacCU(ULIMPOBATh HYTPHU- U MapadapMaleBTUKH?

7. Kakue wncTOUYHWMKH OHMOJOTHMYECKOro Chipbsi st BAJ[ Moryt mpeacTtaBiaTh
OITaCHOCTH JIJIsI UuemoBeKa?

8. UTo 03HAaYaIOT TEPMUHBI «IIPOOHOTHKIY» U «CHHOUOTHKN?

9. B uem oTiiMuKe CUMOUMOTHKOB OT CHHOMOTHUKOB?

10. KakoBa (yHKIIMOHATIBHAS POJIb TPEOMOTHUKOB?

Tema 16. be3onacHoCTh NUIIEBBIX NPOAYKTOB

daxTopsl, BIustomue Ha KadecTBO bA /[ (cOalaHCHpOBAaHHOCTH PEIEITYPHI, COCTaB
U TapaMeTpbl KMCXOJHOTO CHIPbsI M YIMAKOBKH, TEXHOJOTHYECKOe 000pyIoBaHUE,
KBATH(UKAIKMS TIEpCOHANa, YCIOBUS XPAaHCHHS, TPAHCIIOPTHPOBAHUS, peaTH3aIIHs).
Ceptuduxarus BAJI.

['ocynapcTBEHHBIM KOHTPOJb W HAA30p 3a IPOM3BOJICTBOM M peanmsauneir bA/I:
MOPSIIOK OCYIIIECTBIICHUS, CITY>KObI, OCHOBHBIE 3aKOHOJATENIbHbIE aKThl 1 HOPMATHUBHO-
TEXHUYECKUE JJOKYMEHTHI.

HACCP kak cuctema ympaieHusi 6e3onacHoctbio BAJl: ocHOBHBIE 11eNH, 3a/1a4yu.
[Ipuniune! ucnonb3oBanusa cucteMbl. [Ipumenenue cuctembl HACCP 3a pyOGexom u B
P®.

KoHTpoJibHBIE BONIPOCHI
1. KakvMu OCHOBHBIMU JOKYMEHTAMU PEITIAMEHTUPYETCS TMPUMEHEHHE THIIEBBIX J00ABOK B
Poccrm?

KakoBbl 0CHOBHBIE KpUTEpUH OE30MACHOCTH MHUILIEBLIX JOOABOK?

N3 kakux STamnoB CKIAAbIBACTCS TMIMEHWYECKOE PErIaMEHTUPOBAHKE IMUILIEBLIX J00ABOK B

MPOTYKTAX U PAIIMOHE NIUTAHUS?

Y10 NOHUMAIOT MOJT TEHETUYECKON TOKCUYHOCTBIO BellecTBa?

Io kakuM KJTaccuUKaIMOHHBIM MPU3HAKAM PA3/IEIISFOTCS MUILIEBbIE TOOABKU?

Kakum 06pazoM mposiBIIsieTcst 3KOJIOrIecKuid S(EKT MU ?

N3 xakux STamoB COCTOMT CHCTEMa aHAIM3a OMACHOCTEH M0 KPUTHYECKMM KOHTPOJILHBIM

toukam (HACCP)?

8. Kaxkwuie oCHOBHBIE 3aKOHBI PETYIIMPYIOT PoOJIeMy O€30ITaCHOCTH TUITIEBOM MTPOMBIITLICHHOCTH
B Poccrn?

9. Kakwe paznmmyaroT BuIbl TeHETUYECKOTO MOHUTOPUHTA?

w N

No ok

Pexomenayemasi IuTepaTypa 1 HHTEPHET - PeCypPChI:

OcHoBHas JMTEpaTrypa

1. Tepemyxk, JI.B. IMumeBas xumus: ydeOnoe mocobwme: [16+] / JI.B. Tepemyk, K.B.
CrapoBoiitoBa; KemepoBckuil  rocygapcTBeHHbIM  yHuBepcuTeT. —  KemepoBo:
Kemeposckuii rocynapctBennbiii yuuepeuret, 2020. — 126 c.

2. Xumus tunm: ydebnoe mocoo6me: [16+] / E.B. Huxkutuna, C.H. Kusmonra, C.B.
Kuraerckasa, O.A. Pemernuk; KazaHCkuidi TroCyJapCTBEHHBIM TEXHOJOTUYECKUN
yHuBepcuteT. — Kaszanb: Kazanckuii Hay4HO-MCCIENOBATENBCKUN TEXHOJIOTHUYECKUN
yauBepcuteT (KHUTY), 2011. — 146 c.
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JlonoJiHUTeIbHASI JIUTEPaTypa

1. KpaxmaneBa, T. IlumeBas xumus: yueoHoe nocodue / T. Kpaxmanesa, O. Maneesa;
OpenOyprckuii  rocynapcTBeHHbld — yHUBepcuTeT. — OpeHOypr:  OpeHOyprckuit
rocyaapCTBEHHBIN yHUBEpPCUTET, 2012. — 154 c.

2. Kamenckas, E.H. Xumuueckue HeraTHBHBbIE (PAKTOPbl B CHCTEME «YEJIOBEK — Cpena
obutanus»: yuyebHoe mocoboue / E.H. Kamenckas, M.C. Csupenosa; HxHbIi
dbenepasibHbI  YyHUBEpCUTET, HXKEHEpPHO-TEXHOJOTUYECKast akajaemMusi. — PocToB-Ha-
Hony; Taranpor: FOxHbIi GeaepanbpHblil yauBepcutet, 2016. — 74 c.

3. Kopneea, T.A. OcHOBBI pallMOHAIBHOTO MUTaHUS: yuyeOHoe mocooue: [16+] / T.A.
Kopueesa, E.D. CenoBa; HoBocuOupckuii rocy1apcTBEHHBI TEXHUUYECKH YHUBEPCUTET.
— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECKUN yHUBEpcuTeT, 2017. —
72 c.

4. BacrokoBa, A.T. Opranuzanusi TpoU3BOACTBA M OOCIY)KUBAaHHMS HA TMPEANPHUATHUSIX
ob6mectBennoro nutanus / A.T. Bactokosa, T.P. JIrobenkas; mox pen. A.T. BactokoBoit. —
Mocksa: M3narenscko-ToproBas kopnopamus «/lamkos m K°», 2018. — 416 c.: nin. —
ISBN 978-5-394-02181-7.

5. 3MepuTenbHble METO/IbI KOHTPOJIA MOKa3aTeseil kauecTBa U 6€30MaCHOCTH MPOAYKTOB
nutanus /B.B. Illepuenko, A.A. BeitoBroB, JIL.II.Humosa, E.H. KapaceBa — CII6.:
«Tpounkuii Mmoct», 2009. Y.1. [IpoayKThl pacTUTENBHOrO NpoucxoxaeHus — 198 c. U.2.
[TpoaykTsl sxuBOTHOTO TIporcxoxaeHus — 304 ¢. ISBN: 978-5-604406-02-8.

6. CmupnoBa, U.P. Kontpoinb kadecTBa ChIpbsi U TOTOBOM MPOAYKIIMHM HA MPETTPUITHSIX
MHAycTpuu nutanus: yueOHoe nocoodue / U.P. Cmupnona, T.JI. Jynuuk, C.B. CuBueHko.
— M.: Jloroc, 2014. - 152 c.: Ta6x., cxem, wi. - bubnworp. B ka. ISBN 978-5-98704-779-8
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