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ens mucuMnauHbl «XUMHUS IOHUIIH» - OPUOOPETCHHE TCOPETUUYCCKHX 3HAHUM,
MIPAKTUYECKUX YMEHHMM M HABBIKOB B O00JACTH OmOpe/elcHUS KA4eCTBEHHBIX U
KOJIMUYCCTBCHHBIX IMOKA3aTCICH OCHOBHBIX ITHUIIEBBIX BEILICCTB MMILM, MHUILIEBEIX JOOABOK,
OMOJIOru4eCKU AKTUBHBIX JJOOABOK.

[Ipy U3yyeHUN JTUCIMILIMHBEI HEOOXOIUMO OCBOMTE CIEAYIOIIME TeMbl: IluTtanue u
MUIIeBApCeHUE. Teopun U KOHIENIUM IMUTAaHUs. COCTAaBHBEIC KOMIIOHCHTHI IHIIM: BOJA,
cBOOO/THAS M CBSI3aHHAS BlIara, aKTUBHOCTEL BOJIBI;, O€NKH, (PYHKIMU M CBOMCTBA OCIIKOB;
YIJIEBOJIBI, (DYHKIIMM U CBOMCTBA YTJICBOJIOB; JHITWJILI, (DYHKIMM M CBOMCTBA JIMIIUJIOB;
BUTAMHUHEI, MHHEPAJIbHBIC BEIIECTBA, IMILIEBLIC KMCJIOTHL, IMILIEBEIE JIOOABKH,
OMOJIOrMYEeCKU AKTHUBHBIE JJO0ABKU. be30macHOCTh NMILEBBIX IIPOAYKTOB. IlpupomgHbie
TOKCHUKAHTEL 3arpsa3HUTEIH.

B pesynetare ocBoeHuss kommeTeHuuu IIK-4, IIK-5 cTyaeHT [ODKeH 3HATH
KpaTKHUE CBEACHUS O IPOLECCE NMILICBAPEHHUS, META0OJM3M OCHOBHBIX ITHTATEILHBIX
BEIIICCTB, COCTAB, CTPOCHHUE, (DYHKIMU M CBOMCTBA OCHOBHBEIX ITHIIEBBEIX BEIICCTB, HX
OpeBpalICHUsI  IIPU  IIPOU3BOJCTBE  MHUIUEBBIX  OPOJYKTOB;  XAPAKTEPUCTHKY
KCEHOOMOTHKOB, TC€HETUYECKH MOJUMDUIMPOBAHHEIC IIPOJYKTHI ITUTAHWUS, OCHOBHEIC
MOHATHUS HAYKM O IIMTAHUM, TEOPUIO COAIAHCUPOBAHHOTO M A/JCKBATHOIO ITMTAHUS,
MIPUHIUAIIEL PALIOHAIBHOTO MMUTAHUS; YMETh OIPE/EIAThE OCHOBHBIC OPTaHOJICITUICCKUE,
(pHU3HKO-XUMHUYECKIE, MUKPOOHOIOrHUeCKHE MOKA3aTeI KauyeCTBa IMUIICBEIX IPOYKTOB,
KOJIMUYSCTBEHHO OIPEENIsATh COJCpPKAHUE OCHOBHBIX IIHILEBLIX BEIIECTB B COCTABE
IPOJYKTOB MHMTAHUS, NPUMEHSTHL 3HAHUSA 110 ONPEJCICHUIO HAIPABICHUS pPa3BUTUS
TEXHOJOTMH ITHILEBBIX MPOU3BOACTB, BIAJE€Th HABBIKAMH OIPEACICHUS MOKa3aTelch
KA4eCTBA MUILECBBIX NPOAYKTOB U (aJbCU(PHUKAIMKM IIPOJYKTOB ITMTAHUS, MCTOHUKAMH
OIpeIeACHUS MOKa3aTenel KadyecTBa U 0€30IIaCHOCTU IMILEBBIX BEILIECTB U MPOIYKTOB
MTUTAHMS.

JucuunnuHa « XuMUs MUK BXOIUT B 0053aTEIBHYIO YACTh JJUCLMILUIUH MOJYJIS
MOJITOTOBKH ﬁax{aﬂa Bpa IO  HAIPABICHUIO 19.03.04 Texnomorus nOPOAYKIUH U

EHT NOOANWUCAH
DpFHHHBHHH:HIE CCTBEPHIOI0 ITHTAHHUS, HAIIPABICHHOCTH (mpodunsg) TexHOmorus u
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HanmenoBanue mabopaTOpHEIX padbOT 19 OYHON (GOPMEI O0YUCHHS

No HanmenoBanue TeM IUCHUIIINHEBL, UX KPATKOE COAEPKAHNE Oo0neMm
n/m JACOB
4 ceMecTp
1 Jlaboparopuas padora Nel. HccrmemoBanme CBONCTB IIPOCTHIX 4,5
OenKoB
2 Jlaboparopnuasa pabora Ne2. Beinenenue, 0O4MCTKAa U UCCIEOOBAHUE 4.5
XMWY ECKOTO cocTaBa Oenka
3 Jlaboparopnas pabora Ne3. O0nme cBolicTBa (pEPMEHTOB 4.5
4 Jlaboparopuas pabora Ned4. Jlumupel. onpeneneHue (Ppu3nko- 4.5
XUMHUUECKUX MTOKA3aTeIeH
R Jlaboparopnas pabora Ne5. KosmgecTBEHHBIN aHAJIN3 BUTAMHHOB 4.5
6 Jlaboparopnas pabora Ne6. KaueCTBEHHBIN aHAJIN3 BUTAMHHOB 4,5
7 JIaboparopuas padbora Ne7. YrieBonsl 4,5
8 Jlaboparopnas pabora Ne§8 XapakrepucTuka MAmEeBOro CeIphs 4,5
HUroro 3a 4 cemecTp 36
Hroro 36

HaunmenoBanue mabopaTOpHEIX padOT j1 3a09HON (POPMEI O0YUCHHS

No HanmenoBanue Te€M IUCHUIIINHEBL, UX KPATKOE COAEPKAHNE O0reMm
I/ JACOB
4 ceMecTp
1 Jlaboparopuas pabora Necl. HccrmemoBanme CBOHCTB IPOCTHIX 3.0
OenKoB
2 JIaboparopuas padbora Ne7. YrieBonsl 3,0
3 Jlaboparopuas pabora Ne8 XapakrepucTuka MANMIEBOTO CBIPHS 1.5
HUroro 3a 4 cemecTp 7,5
Htoro 7,5
AOKYMEHT MOAMNNCAH

ANEKTPOHHOW NOAMUCHIO
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JIABOPATOPHAA PABOTA Nel

Tema: "UCCJIEJJOBAHUE CBOUCTB ITPOCTHIX BEJIKOB"

1. TeopeTuueckas 4acThb (KOJLIOKBUYM).

1.1. YraeBosbl, onpeielicHue M KIacCU(pUKAIIH.

1.2. O0mue cBOMCTBA MOHO3, (PM3UUECCKUE M XMMHUUECKHUE CBOMCTBA.

1.3. Uro Takoe uzosnexkTpuyeckas Touka OenkoB? Ilouemy oOHA pasmuuHa s
PA3NUYHBIX OCIKOB?

1.4. Uro takoe neHarypanus’ UeMm MOKET OBITh BBI3BAHA JJCHATYpALUS OCIIKOB?

1.5. Ot wero 3aBucuT 3aps OelIka B BOJJHOM pacTBOpe?

2. IIpakTuueckas 4acTh.

2.1. 3ydyeHne cCBOMCTB MPOCTHIX OCIIKOB.

2.2. Peakuum ocaxxjeHns OEIKOB.

2.3. PacTBOpUMOCTE OCIIKOB.

1. TEOPETUYECKAS YACTb

benku (mmpOTeWHBI) - BBICOKOMOJIEKYJSPHBIC COCIUHEHHUS, IIOCTPOCHHBIC U3
OCTATKOB a-aMHHOKMCJIOT, KOBAJICHTHO CBS3aHHBIX IECOTUIHOM CBA3BIO. B Monekymax
OCJIKOB BCTPEYAIOTCS OCTAaTKM B OCHOBHOM 20 aMMHOKMCIOT. AMMWHOKMCIOTHAS
MOCIE/IOBATCIALHOCTE SBISICTCSA CIEIU(PUYUECKON XapaKTepPUCTUKOM JAHHOTO OelIKa.
Pazmuuaror mpocTeie U clIOXKHEIC Oenku. IIpocTeie OCMKM MarOT mpH THAPOIU3E TOIBKO
AMHUHOKHCJIOTEI, B COCTAB CJIOKHBIX BXOJST JIOIOJHUTEIbHBIE ATOMHBIC I'pYNIbl. bemku
MMCIOT TPEXMEPHYIO CTPYKTYPY, KOTOpas CTAOUIHU3UPYETCS BOJOPOIHLIMU, HOHHBIMU U
HEIIOJIIPHBIMU CBS3SMU. DKM cOfepKaT OOJBIIOSC YMCIO HOHM3UPYIOIMMX TPYON U
SIBJISTFOTCS MOJIMAJICKTPOIUTAMHU. [T KaKIOTr0 Kjaacca OEIKOB XapaKTEpHO YPE3BBIYANHOE
pa3HooOpaszue (GYHKIMH. benky BEIMONMHAOT Takue Ba)KHBIC (DYHKIHH, Kak
KAaTAIUTUYECKYIO,  CTPYKTYPHYHO, TPAHCHOPTHYIO,  3alIMTHYIO,  PETYIATOPHYIO,
COKPATUTEIBHYIO U JIPYTHE.

Peakiiumn ocakaeHus O€JIKOB BEChbMa pa3HOOOPA3HBI, OJHAKO UX MOYKHO Pa3/ICIINTh
Ha JIB€ T'PYIIIHI:

a) IPAKTUYECKHM HEOOpATHUMBIC PEAKIMHU OCAKIACHUS, NHPU KOTOPBIX OCIIKHU
IpEeTEeprEeBAOT TIYOOKHE W3MEHEHMS M HE MOryT OBITh BHOBB pPACTBOPEHBEI B
MEPBOHAYAILHOM PACTBOPUTENC: B 3TOM CIy4ade HMMEET MECTO JCHATypalus Ocika: K
HEOOPATUMBIM PEAKIUSAM OTHOCATCS OCAKICHHUE OelIKa COJISIMH TSDKEJIBIX METaJLIOB,
ANKATOUTHBIMH PEAKTUBAMH, MUHEPAIBHBEIMM, OPraHMYECKUMH KMCIIOTAMM M OCAXKJICHHUE
IpU HATPEBAHU M

0) OOpaTuMbIC PEAKIUH OCAKICHUSA, INPU KOTOPBIX OCAXKIAEMBIE OCIKH HE
MOJBEPraroTCsA TIIYOOKHMM M3MCHCHUSM W MOA3TOMY MOIYT OBITB pPACTBOPEHEI B
[IePBOHAYAILHOM pPACTBOPHUTENIE - MOJIEKYJIBI O€lnka MOpU STOM COXPaHSIOT CBOH
[EPBOHAYAILHEIC, BKIIHOYAs OMOIOTMUECKUE, CBONMCTBA M HE ITOIBEPTaAOTCS JICHATYPALIUH.

K o00paTuMbeIM peakiusaM OCKICHUS CIeAyeT OTHECTH PEAKIMH OCAXKIICHMS
OCIIKOB OpraHMUECKUMU  PACTBOPUTEILIMU (ciupTOM MM AalETOHOM) M PEAKIHU
BBICAJIBAHWSE OB (OCeRKICHUEC 1107 BIMSAHUEM KOHIICHTPUPOBAHHBIX pPAacTBOPOB
HETTPANBHBX. CONCH MICAOUHBIX 1 [11eI0YHO3eMEITBHBIX METAJIIOB).
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[Toutn Bce OeIKU JEHATYPUPYIOT NPU HArpeBaHUU 10 TemmepaTypsl oT 50 °C
110 55 °C u BhIme. MexaHnu3M TEIUIOBOM JE€HATYPALMH CBSA3aH C IIEPECTPOMKON CTPYKTYPHI
OCJIKOBOM MOJEKYJIBI, B PE3YyJIbTATE KOTOPOM OEJIOK TepseT CBOM HATHBHBIC CBONCTBA U
pacTBOpUMOCTh. IIpucyTcTBHE cOlel M KOHIEHTpAlds BOJOPOJHBIX HMOHOB HIPAIOT
BA)KHYIO POIIb B BEINAJCHUM B OCAJOK JCHATYPUPOBAHHOTO MPHU HATPECBAHMU OCJKAa.
HaunOonee momHoe OcakaeHHe MPOUCXOIUT B HU303JIEKTPUUYECKOM TOYKE, T.€. IIPU TAKOM
BenuuuHe pH, kOrjga KommoujHeIe YaCTUIIEI O€JIKA HAUMEHEE YCTONYMBEI.

Ocaxngenue OelKa KOHIEHTPUPOBAHHBIMM MUHEPAIBHBEIMH KHCJIOTAMU (KpOME
opTO(OChHOpPHON KHCIOTEI) OOBACHACTCS KAaK SBICHUSAMHU JIETHIpPATAIMA OEJIKOBLIX
JACTUL] U HEUTpaIM3alMd UX 3apsagoB, TAK WU PSAOM JPYTHX IOPUUMH (JCHATYpaL[UCH,
00pa30BaHMEM COJEH).

B wu30bITKE CcepHOM WAM COINSHOM KHMCJIOT, a4 TAKXKE IIPU MX JIMTCILHOM
BO3/ICMCTBUH, BBIMABIIMM OCAJOK JCHATYPUPOBAHHOTO O€JKa pacTBOpPSETCS, II0-
BUIMMOMY, 3a CUET IIepe3apsaaKky OelIKa U 4aCTUYHOrO rujponu3a. B M30BITKE a30THOMU
KMCJIOTBI 3TOI0 PACTBOPEHUS HE MPOUCXOUT (BO3MOKHO, COMYyTCTBYIOI[MI HUTPAT-HOH
MeEIILIAET Iepe3apsaKe OCIIKOBOM MOJICKYIIBI).

Mexanusam oOcaxiacHus OCIKOB OPraHUYECKMMU KHCJIOTAMH OOBSICHICTCS
neruaparanue 0ea1KOBOM MOJIEKYJIbl U CHITHEM 3aps/ia.

[Ipu neMCTBUM CONEHM TSDKCIBIX METAJUIOB HA PACTBOPBEI O€JIKA IIPOUCXOJIUT
JeHaTypauus OenkOoBOM  MOJeKyiabl. OcaxkjaeHue  JIETHMJpPATUPOBAHHOrO  Oelka
OOYCJIOBIICHO aJICOPOIMEHN TSHKEIOr0 METANId Ha IMOBEPXHOCTH OCIKOBOM MOJCKYJBI U
00pa30BAHUEM HEPACTBOPHUMEIX KOMIUICKCOB. M30BITOK HEKOTOPBIX COJICH BEIET K
PACTBOPEHUIO (IIENTU3AIMH ) OCa/IKa OEIKOB.

Muorue 0eaKM XOpOIIO PACTBOPSIOTCS B BOJI€, UTO OOYCIIOBJICHO HAIUYHEM HA
MOBEPXHOCTH OENKOBOM MOJIEKYJIEl CBOOOJHBIX THIPOKCHIIBHBIX TIpymIl. Pa3znuuHsie
OCIIKK pAaCTBOPSIOTCS MO-pa3HOMY. PacTBOpUMOCTE O€Ka B BOJIE 3aBUCUT OT XapakTepa
ocnka, peakuuu Cpenbl, OPUCYTCTBUSA KaTamm3atopa. B KHCIOM cpeae Jydiie
pPACTBOPSIOTCS Oenku, O00IaJarolide KHCIABIMA CBOHMCTBAMM  (aILOyMHUH, TJIOOYIIMH,
MPOJIAMHMH ), ILICJIOYHBIC OCIKU (IPOTAMHHBL, THCTOHEI) JIYUIlle PACTBOPSIOTCS B ICIOUYHOM
cpere.

OOBEKTHI UCCIEOBAHUS: OEJIOK CBIPOTrO0 KYPHUHOTO SHIIA.
O0opyoBaHue, NOCy1a: XUMHUYECKUE MPOOUPKH TUAMETPOM 2 CM, ITUIICTKH.

2. TEXHUKA BbIITOJHEHWA PABOTBI.

Pa0boTy BBINOIHAIOT OpUrajsl No 2 4eI0BEKAa, UCIOIL3YS 0€IOK ChIporo suna u 1%-
BIM PACTBOP SSIMYHOTO OEJIKA.

2.1. OCAXJIEHME BEJIKA TP HAI' PEBAHUU

B nsate nponyMmepoOBaHHBIX MpoOHpok HamuBarT 1o 10 xanens 1%-ro pacTBopa
SsMUHOr0 Oenka. CofepKUMOe MEepBOM IMPOOMPKH HATPEBAIOT HA I'a30BOM TOPEIKE WIIM
BOIHOU OaHe. KuJkocTh MyTHeeT, U, TaK KAaK YACTHUILI JICHATYPUPOBAHHOTO OEJKa
HECYT 3apsil, OHH YICPKUBAKOTCA BO B3BEIICHHOM COCTOSHMM (AMYHBIM ATLOYMMH

KYME a AH o s
ABIIACTCA Km&ﬂmmmﬂ HEHTPEL]ILHDH cpene BHPHH{HETCH DTPHHHTEJILHD).
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Bo BrOopyro npobupky pgooaBiusror 1 kammo 1%-M yKCYCHOM KHUCIOTBI H
HAarpeBaroT. Brimagaer ocagok Oenka BCICACTBHE TOr0, UTO OCIOK TEpseT 3apsj] U
HAXOJIUTCSI B COCTOSHUHU, OJIM3KOM K U303JICKTPUUYCCKOM TOUKE.

B Tperwro nmpodbupky godasnsaror 1 kanmro 10%-ro pactBopa yKCYCHOM KHUCJIOTHI U
comepxxumoe HarpeBaroT. Ocajgka Ocenaka He 00pa3yeTcs JAa)Ke MpH KUIITUYCHHH, TAK KaK B
KMCJIOM CpeJie YACTHUIIBI OClIKA IIepe3apsKaroTCs, MpuoOpeTas IMONI0KUTEIbHBIN 3apsi]l.

B uetBepTyio npooupky modasmsaror 1 kammo 10%-ro pacTBOpa yKCYCHOM
KMCJIOTBI U | KaIuIro HACHIIMIEHHOTO pacTBOpa XJIOpUCTOro Hatpus. O0pa3syercs 0cagok
OeJIKa BCIIC/ICTBHE AaJCOpOLMM HOHOB XJIOPUCTOrO HaTpus (00pa3zoBaHHE JBOMHOIO
M303JICKTPUUCCKOTO CJIOS) M HEUTpalIu3aluy IMOIOKUTCIBEHOTO 3apsaga Ha 4YacTHIax
OeIKa.

B nsaryro npobupky moOaBmsror 1 kammo 10%-ro pacTtBOopa €IKOr0 HATpa M
HarpeBaroT. Ocajgka He oOpasyeTcs Jake IMPU KUMSYEHHH, TAK KAK B IICJIOYHOMN cpefie
OTPULIATEILHBIN 3aps)] HA YACTHUIIC OCJIKA YCUJIMBAETCSL.

Pe3ynbTarsl padbOTHEI BHECTH B Ta0m.1.1.

Tadomuma 1.1.

Heutpansnas |Cnabokucnas |Kucnascpena |Kucnas cpena|lllenounas
cpena cpena M SJICKTPOJIUT |cpea

2.2. OCAXKJ/IEHUE bEJIKA KOHLHEHTPUPOBAHHbLIMHA
MWHEPAJIbHBIMHU KNCJIOTAMHA

B tpu npobupku HamuBarT mo 15-20 kamens KOHIEHTPUPOBAHHON COJISTHOM,
CEpHOM M a30THOM KHUCJIOT. 3aTeM, HAKJIOHUB IIpOOUpPKH 1107 yrioM 45 ¢ | ocTopoxHO 1o
CTE€HKE MPOOUPKHU (YTOOBI JKUJKOCTH HE CMEIIAIMCh) HAJIMBAKOT PABHBLIA O0BEM PaCTBOpPA
oenka. Ha rpanuie aByX CJIOEB JXUJKOCTH MOSBIISIETCS OCAJOK O€lIKa B BHJE TOHKOM
miIeHKH. OCTOPOIKHO BCTPSAXUBAS IPOOUPKH, OOHAPYIKUBAKOT PACTBOPEHUE OCAKA.

2.3. OCA’XJIEHUE BEJIKA OP’AHUYECKUMHW KUCJIOTAMHA

B nBe npoOupku HanuBaroT 1o 5 kanenab 1%-ro pacTtBopa Oenka u mo 1-2 kamau
10%-10 pacTBOpa CyIB(pAIMIOBON H TPYXJIOPYKCYCHOM KHCIOT. B 00eux mpoOmpkax
00pa3yroTca OcaJKu OcTIKa.

2.4. OCAKJIEHHUE BEJIKA COJIAMU TAHXEJIBIX METAJIJIOB

B tpu npoOupku HammuBarT no 5 kanenb 1%-ro pacTBopa sMYHOTO Oejka u 10 1
KaIlJIC: B NEPBYIO - /%-TO pacTBOpa CEpHOKHUCTION MEIU, BO BTOPYIO - 3%-Tr0 pacTBOpa
YKCYCHOKHUCJIOTO CBHHI@A, B TPETBKO - 3%-rO0 pacTBOpa a30THOKHCIIOTO cepeodpa.

Hﬂﬁﬂmﬂﬂemg 0OPAZQBAHHE OCATKA BO BCCX TPEX MPOOMPKAX.
%?EE;P}E? - 00aBIISIOT erle S-10 xamens pacTBOpa CEPHOKUCION MEJIH,

CepTudukar: EED[I'[I' 43E9A

BQuenBT OP#Dxoe7 Tar

00004 3E
Kaedb YKCYCHOKHMCIOrO CBHHIA, B TpeThio - JS-10 kamens
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A30THOKHUCIIOTO cepeopa. Ilponabmaromark, 4TO0 nDpoUcXOauT. Pe3yiasTarbl BHECTH B
Taom.1.2.

Tabmuna 1.2.
Hazpanme rpynm|Ynorpednsemele |Xapakrep U 1UBeT|Yewm 00yCIIOBJICHA
OCaTUTEIICH pEAKTHBEI ocajka peaxius

2.5. PACTBOPUMOCTD BEJIKOB

B npobupky  HamuBaror 2 Kammd sSU4YHOro Oenka U 20 kamenb BOJIBI,
nepeMemuBaroT. [Ipu 3TOM SMYHBIM aTLOYMHMH pacTBOPSETCS, a TNIOOYIWH BBEIIAJACT B
ocaok. B npyryrwo mpoOupky HaIuBarwT 2 Karmyd Su4gHOro oenka u 20 kamens 5%-r0

pacTBOpA XJIOPUCTOrO HATpuUs. Pe3ynsTaTsl BHecTH B Ta0I. 1.3.

Tabmuna 1.3.

Hazsanue Oenxka |Bojga 5%-p111 pactBOp | OOpazoBanue ocajka (-,+)
XJIOPUCTOTO HATPUS

3. YKA3ZAHHUA 110 TEXHUKE BE3OITACHOCTHU

PaboOTEl ¢ KOHIEHTPUPOBAHHBIMU PACTBOPAMH KHUCJIOT MU IIEJI0OYCH MPOBOJUTH B

BEITSKHOM IIKA(]y TP BKIIOYCHHOU BEHTHIISIIHU.
CoOmo1aTs mpaBuiIa padbOTEI ¢ TA30BOM TOPEIIKOM.

JIABOPATOPHAA PABOTA Neo2

Tewma: "BbI/IEJIEHUE, OUNCTKA 1 UCCIIEJIOBAHUE XNMHWYECKOI'O
COCTABA BEJIKA "

1. TeopeTnueckas 4acThb (KOJLIOKBHUYM).

1.1. XapakTepucTrKa aMUHOKHUCIIOT.

1.2. buonornyeckoe 3HaYCHUE AMHUHOKHCIIOT.

1.3. Knaccudpukanus aMIHOKHCIIOT.

1.4. MeTob! ppakIIMOHUPOBAHUSA M OYHUCTKH OCIIKOB.

2. IIpakTueckas 4acThb.

2.1. IlpoBecTH BEIZICTICHUE U TUATIN3 OCIIKOB.
2.2. IIpoba Ha XJTOpU/IHL.

2.3. IIpoBecTu OMYypPETOBYIO PEAKIIUIO.

1. TEOPETUYECKAA YACTDb

JOKYMEHT MNMOANCcAH

3 / H
Copmidiar: gﬁﬂﬂﬁﬁgmam&%%gﬂm cOocTaBa Oelka ero HeOOXOIUMO BBIJIEJIUTHL B

OHHTHICH HOND BIHE7Ha AnekcaraposHa
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B HacTosIiiee BpeMsi B YMCTOM BHJE ITOIYYEHO HECKOJIBKO TBICSY IIPOCTHIX M
CIOKHBIX OenkoOB. IIpu BBIIEICHMHM T OYMCTKE OCIOK OTACIISAIOT OT JIPYyrux OCIKOB U
HEOCJIKOBBIX COCIMHCHUM, HUCXOJII M3 TAKUX €r0 CBOMCTB, KaK pasMep MOJCKYIIH,
PACTBOPUMOCTE, 3apsiJl, CIIELIU(PHUUIECKOE CPEJICTBO CBSA3LIBAHMS.

OOBIYHO DPUMEHAIOT HECKOIBKO CIOCOOOB OYUMCTKM M CPABHHUBAIOT HX
3(h(EKTUBHOCTE ITyTEM OIPE/ICICHUS HHTSPECYIONMIECrO OeNKa Mo KaKOMY-JTHOO CBOHMCTRBY,
HampuMep, (EepMEHTHI - MO KATAIUTHYCCKOM akTHUBHOCTH. OrnpeeacHue OOIIETo
KOJIMUYEeCcTBA OelIKa Ha KaKIOM ATAlle BBIJCICHUS TAKXKE ITO3BOJSCT YCTAHOBUTHL CTEIICHB
OYHUCTKH UCKOMOTO OeJKa.

OtnencHue OCIKOB OT HHU3KOMOJIEKYJIIPHBEIX BEILECTB MPOBOIAT MyTEM JUAIN3A
MU YABTPAMIIETPAINU Uepe3 IMOIYIPOHUIIAEMYIO0 MEMOpaHYy.

Merton nguanu3a OCHOBAH HA HECIOCOOHOCTH KOJJOMIHBIX YACTHI] ITPOHHUKATH
yepe3 IMOJYIPOHUIIAEMBIE MEMOpAaHBI, B TO BPeMs KaK YACTHUIILI KPUCTAILIOUIOB JIETKO
IpoxXoaarT uepe3 Hux. O0magasg OONBIIMM JUAMETPOM, YACTHUILI OCIIKA HE CIIOCOOHEI K
MIPOHUKHOBEHUIO Uyepe3 MeMOpaHbl. J[Manmu3 MUpOKO UCIIOIB3YETCS I OUUCTKUA OCJIKOB
OT HU3KOMOJICKYJIIpHBIX mpumeced. I[IpocTtedmum auanu3aToOpoOM MOKET CIYKUTh
eJUIO(PAHOBEIN MEIIOYCK, ONMYIICHHBIM B CTAKaH ¢ IIPOTOYHOHM BOod. KoOmmowmmHbni
pPACTBOp MOMENIAIOT B MEIIOYEK; IpPH ISTOM MOJICKYJBI CaxapoB, COJIEH JIETrKO
i GyHIUPYIOT Yepe3 MeMOpaHy, a KOJUIOUTHEIM pacTBOp OCIKa OCTACTCS B MEIIIOYKE.

Paznenenne OCIKOB TIPOBOJST METOJAMU Tenb-pUILTpaluu (110  pasMepy
MOJIEKYJ), HOHOOOMEHHOH Xpomarorpapum (Ha OCHOBE pa3nUMuMii B  OOIIEM
3apsiie ), TOHKOCIOMHON XpoMaTorpaduu, 3JIeKTpodopesa (II0 CKOPOCTH MUTPAIHH
MOJICKYJI B 3JIEKTPUUECKOM Mmoine), appuHHON XpoMaTorpadun (Ha OCHOBE XapaKTESPHOTO
17151 MHOTHX O€JIKOB BEICOKOI'O CPOJICTBA K CIICIIU(PUUCCKUM XUMHYCCKHM IPYIIIIAM).

MeTo;1 TOHKOCTIOMHOU XpoMaTorpaduy OCHOBAaH HAa HEOJUHAKOBOU CIIOCOOHOCTH
a7IcOpOMpPOBATBECA HA TE€X MM MHBIX aJCOPOCHTAX M pa3IMUYHON PACTBOPUMOCTH B JIBYX
CMCIINUBAIOIMNXCS JKUJTKOCTSX.

OnHUM  pacTBOPUTEIIEM  SBISCTCS  BOAA, JPYTMM -  BOJIOHACBIIN[CHHBIM
OpPraHMYCCKUN pPACTBOPHUTENL, YacTUUHO CMEIIMBAIONIMNMCA ¢ BOjou. BojHas d¢asa
HETO/IBHJ)KHA, & OpTaHWYECKUH PacTBOPHUTEIL MOABHIKEH. HemoaBmkHOM (ha30il CIIy)KUT
COpOEHT, KOTOPBIM HACBINIACTCS BOJIOM MPH IIOMEIIEHHWU B KaMepy C IOBBIILICHHON
BIIA)KHOCTBIO.

Jlng wumenTuduUKany HA XPpOMATOTpPAMMAX HCIIONB3YIOT AMHHOKHCIOTEHL -
METYMKH, BXOJIAIINEC B COCTAB CMECH M HAHCCCHHBIC HA TYXKE XpoMmartorpammy. CKOpOCTE
MPOJIBMIKCHUS AMMHOKHCIOT IIOCTOSHHA B OMNpEJICICHHOM CHCTEME pPACTBOPUTEICH U
00o03HauvaeTcs Ry.

R¢= a/b, rie

a - paccTOsSHUE, NPONUJEHHOE AMMHOKHMCIOTOM OT MECTa HaHeceHus (cTtapTa) 10
rpaHUIIEl PACTBOPUTEIS;

b - paccTosiHUE, TIPOHIeHHOE (PPOHTOM PACTBOPUTENS;

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudmkar: (ﬁt 0000043ESABBSBO52205E7BAS00060000043E
,%%uir pOBHA

Bnaneneu:

PACTBOPUTEIISA x
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HAITpaBJICHHUC

nepeMeICHUS x * b
a
CTaApPT * *
A B
KIOBETA
PACTBOPUTEIb

A - ruIpomm3at (CMech);

B - metuuk (cepun ¢ Ri=0,22).

HccenenyeMelil pacTBOp U “METUMK HAHOCAT Ha MnacTUHKY “Cunydon”, KarisiMu,
MOJL3YSIChE MUKponumneTkoM. [IpoOy HAHOCAT OCTOPOKHO, HE HApyILIAs CI0s COpOCHTA
(cunMKarensl U Kpaxmaja Kak CBS3YIOILEIO)

PacnonararoT Kamim Ha OJHOMW JMHMU TaK, YTOOBI PACCTOSHHE MEKAY HUMH, a
TAK)KE OT HMJKHETO U OOKOBOTO KpaeB ObLIO HE McHee 20 cm.

[ImacTUHKY TIOMEIIAIOT B TEePMETHUYECKH 3aKPBIBAIOIIYIOCS KaMepy, Kya
NpSBAPUTENILHO (32 2 Jyaca) HAJIUBAIOT HACHIICHHBIM BOJIOM (PEHOJ WIM BEPXHHUH CJIOH
cMECH OYTaHOI-YKCYCHAs KHCJIOTA-BO/1A, B3STBIX B COOTHOIIEHUHU 4:1:5.

HwxHuM Kpal IUIACTMHKU JOJKEH OBITh NOTPY)KEH B JKUJKOCTH HA 5 MM.
[ImacTuHka OODKHA HAXOAWTBCA B Kamepe B TeueHue 15-30 MuH. 3a 3TO Bpems
pacTBOpuUTelIb NogHuMeTca Ha BeICOTY 80-100 mM. Ilocme 3TOro mmacTHMHKY IMHHIETOM
BEIHUMAIOT U3 KAMEPBI, BEICYIIUBAKOT OT PACTBOPUTEIICH HA BO3yXE, OTMEUAIOT JTUHHIO
¢uanma u onpeickuBaoT 0,1%-5IM pacTBOPOM HHHTHIPUHA B arleToHE. /(151 mpOosSBIeHUS
NATEH INTACTMHKU moMemaoT Ha 10 MEUHYT B cymMILHEINA mkadg mpu temieparype 110
OC. Ilpu sroM Ha Hell MOSBIAIOTCS (DUONETOBBIE IATHA aMUHOKKUCIOT. COIocTaBiiss
MOJIOKCHUE MATCH ~METYMKOB', OMPECISIOT HAIWYHE TEX WIH WHBIX AMHUHOKHCIIOT B
ucciaeaqyeMon cmecu. OnpenensroT Ry aMMHOKHUCIIOT M CPaBHMBAKOT C TAOJIUMYHBIMH
JTAHHBIMU.

[locnenoBaTenbHOCTE AMMHOKHUCIIOT B O€JIKAX YHHUKAJIbHA, KAXKIbIH OCITOK UMEET
CTPOTO OMNPEACICHHYI0 IMOCICIOBATEIBHOCTE AMUHOKUCIOT. AMMHOKHUCIOTHBIM COCTAaB
OelIka OmpeAeHsatoT TIOcHe THAPOJIN3a €ro COCTABISIOIIUX JHOO KHCIOTHBIM
(HarpeBaHuEM 10 110 °C B Teuenue 24 yacoB ¢ 6 N HCIl), mu60 wmenouHbIM
(kunsrueHueM ¢ 2-4 N NaOH B Teuenme 8-12 yacoB), nu00 (pepMEHTATUBHEIM CIIOCOOOM.
Jlamee aMMHOKHUCIIOTEI ITOJYYCHHOTO THIPOIM3aTa Pa3CIsIOT METOaMU XpoMaTorpadun
(ra30’KMAKOCTHOM, TOHKOCIOMHOM  WIM  HOHOOOMEHHOHN)  DdpakiuOHUPOBAHHEIC
AMMHOKHCJIOTBI  OMpPEJC/ISIOT 110  OKpackKe, OO0pa3ylooliecss IIpu HArpeBaHUM C

JOKYMEHT MNOANnvcAH
HHUHTHIPHUHOMETEMHHORM@IOTEI TdH0T ¢ HUM HHTCHCHBHOC CHUHEC OKpaIllIUuBAHHE.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlna omnpeneneHus B O€JIKE WM IEOTHAE KOHIIEBOTO OCTATKA, HECYILETO
AMMUHOTPYIINY, €r0 METSAT ¢ MOMOIIBI COCJMHEHUS, OOpPa3yHIlIero CTaOMIbHYIO
KOBAJICHTHYIO CBSI3b C a30TOM AMHHOT'PYIIIEL, HAITPUMeEP, JUHATPOPTOPOCH30IOM.

BricanuBanuem O€IKOB HA3bIBAKOT BEIJIENCHME OCIKOB M3 BOJHBIX PACTBOPOB
HEUTpaJIbHBEIMHU pacTBOpaMU KOHICHTPUPOBAHHBIX conen I1[CIOYHBIX 5
[1[€JI0YHO3EMEIbHEIX METAJLIOB.

[Ipu moGaBneHUU JOCTATOYHO OOJBIIMX KOHICHTPAIMUA 3THUX COJIEH K PaACTBOPY
OelIka MPOMCXOJUT JCTHpaTalus OCIKOBBIX YACTHI] U CHATHE 3apsja, IIPU 3TOM OEIOK
BBIMAJACT B 0cajOK. Pa3Hble OEIKU OCAXIArOTCs MPU PA3TUYHBIX KOHIICHTPALUIX COJIEH,
4YTO 3aBUCUT OT HMOHHOU CHWJIBI OCAIUTEIA U pa3Mepa 4YacTUIL] OCIKOBOM MOJICKYJIHL.
Hampumep, rinoOyauH, HMEIOIMKM OOJBIION MOJCKYJISPHBIM BEC, IO CPABHEHHIO C
aATBOYMHUHOM, JICTYE BEITAIAET B OCAJOK, YEM AJILOYMUH.

B momoke ka3zeuH cOAepKUTCS B BMJIC PACTBOPHUMOM KalbIMEeBOU conu. Ilpwu
MOJIKMCICHUM KAa3€MHAT KaJbLMS Pa3JaracTcs U BBINAJAET B OCAJOK B CBOOOJHOM BHUJIE.
M30BITOK KUCIOTEI MEIIAET OCAXKJICHUIO, TAK KaK IpU pH HMXKE M3031eKTPUYECKON TOUKH
(u303meKkTpuueckas Touka kazemHa pH=4,7) monekyna Oenka mepesapspKaeTcs, U Ka3euH
BHOBE IIEPEXOJUT B PACTBOD.

2. TEXHWKA BbIITOJHEHWA PABOTDI

2.1. BBICAJIMBAHUE bEJIKOB

B npobupky namusarot 20 Kameas Hepa3BeJEHHOTO SUYHOIO OeliKa, JJOOABISIOT
PABHBIM OOBEM HACBHIIICHHOIO PACTBOPA CEPHOKHMCIIOTO AMMOHHS U IICPEMCIIMBAIOT.
[lonmygyaeTcs ITONYHACHILEHHBIM PACTBOP CEPHOKUCIOTO AMMOHHUS, MOPU KOTOPOM
Bemagaer ocanok (KAKOW BEJIOK?). Uepe3 5 muH ocagox OT(HIHTPOBHIBAIOT. B
bumsTpate octaetest apyroit 6emox (KAKON?). K GuibTpaTy 106aBISEOT H3MEIbUCHHBII
MOPOIIOK CEPHOKHUCIOrO0 AaMMOHMS [0 IIOJHOTO HACBIEHUS. BreimaBmwuii 0Ocamgok
OTGUILTPOBEIBACTCA. DPUIBTPAT NPOBEPAOT HA MOJHOTY OCAXKJICHHSA, IIPOJCIIAB
OuypeToBYIO peaknMio. /[ns 3Toro k punsTpaty 100aBASIOT HECKOIBKO Karenb 10%-1o
enqkoro Hatpa U 1%-ro0 pacTBOpa CepHOKMCIOW Meau. Ecau mpomao HEMOJIHOe
BEICAIMBAHUE OENKOB, (DMIBTPAT IPHOOpPETAECT KPACHO-(PHOJIECTOBOC OKPAIIMBAHHE, YTO
CBUJICTEJILCTBYET O HATMUUU OeJIKA.

Pe3yneTarel pabOTHI 3aHECTH B TAOIUIY 2. 1.

Tabmuna 2.1.

Hazpanue Ocenka |Mcnons3yemas CTerneHn O0pazoBanue ocajnka (-,+)
COJIb HACBIIIIEHU A

I'mo6ymun
AnpOyMUH

2.2. BbJIEJIEHWE KA3SEWHA U3 MOJIOKA

JOKYMEHT MNMOANCcAH

10 MIEKMOROKP BIIIFOT PABHBEIM KOJIMUECTBOM JJUCTHWLIMPOBAHHOM BOJBI U
Ceptvpukar:. 2C0000043ESABSEB 05E/7BAS00060000

QCAMKAATQTs:Ka:3 S HH 2 hhbKAFHAMI 10%-ro pPacTBOpa YKCYCHOM KHUCIIOTHL Peakinmio cpebl

OIpe/ieNsaroT Ha pH-MeTpe uiaM ¢ NOMOILBI MHJIUKATOPHOM Oymaru. BeljenuBmuiics B
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BHJIC XJIONbEB Ka3eHH OT(HILTPOBEIBAIOT U IIPOMBIBAIOT HA (DHIETPE JUCTHILINPOBAHHOM
BOMOM 2-3 pasza. HeOoapmme mopuum oOcajgka CHUMAOT ¢ (QWILETpa INIAaTelIeM |
MPOJIEALIBAIOT IIBETHYIO PEAKIIMIO HA OEJIOK (OMYypETOBYIO).

2.3. IMAJIN3 bEJIKOB

[IpuroToBiaeHue cOJIECBOro pacrBopa Oenka. K 2 kammaM SU4YHOro Oejka
nobapasaoT 20 kanens 5%-r0 pacTBOpa XJOPHUCTOrO HATPHUSA, STOT PACTBOP HAIMBAIOT B
[eJUIO(aHOBEIM MeIoUeK (TIpeBapUTCILHO yIaIuTe U3 HETO BOJY).

Jlnanu3s. 3aKpemisaioT BEPXHUN Kpal MENIOYKa JBYMS CTCKIIIHHBIMHM ITAJIOYKaMU,
CKPCILUIAIOT MX KOHI[EI PE3WHOBBIMU KOJBIAMH U IMOMEIIAIOT ICII0(PAHOBEIM MEIIOUCK B
CTAKaH C JUCTWLIMPOBAHHOM BOJIOM HA 1 yac, mMeHsg BOAY Kaxable 15 muH. YUepes
HEKOTOPOE BpPEMS COACPKHMMOE MEIIOYKA MYTHEET, 4 3aTEM BBIINAJACT B OCAJOK
rIIO0YIHH.

[lo OoxOHUaHuM Uanu3a ¢ HEOOJBIIMMHM MNOPLUMIMHU JUANIU3aTa (HApY)KHAS
YKUJIKOCTh) M JUAIM3UPYESMOM KUIKOCTH MPOJICIBIBAIOT PEAKI[MM HA XJIOPU/IbI, OCIIOK U
yOIKTAFOTCS B TOM, UTO MHHEPAIBHEIC COMU MPpO U yHTUPOBAIN BO BHEIIHHI COCY]I, a
OCIIOK OCTAJICS B MEIIIOUKE.

[Ipo0a Ha xjaopuasl B quanu3are. K 10 kanmam quanuzara npubdasiastor 10 kanens
10%-ro pacTBOpa a30THOU KUCIOTHI U 1 kammo 1%-ro pacTBopa a30THOKHMCIIOTO cepebdpa.
Brimazaet ocajok Xjaopujia cepeopa.

[Ipoba Ha Oenok (OmyperoBas peakums) B auanu3are. K 10 xamnmam guammsara
mpuOaBIsIIOT S Karneab 10%-ro pacTBopa €IKOTo HaTpa U | Karwiro pacTBOpa CEPHOKUCIION
menqu. CuHee OKpalMBaHUE CBUIICTEILCTBYET 00 OTCYTCTBUHM OCJIKA B JTUAIU3ATE.

[Ipoba Ha Oenok B auamu3upyeMou KMAKOCTH. C 10 xanmmsamu JUaau3upyeMou
YKUJIKOCTH IMPOBOISAT OMYPETOBYIO PEAKIUIO, KAK YKa3aHO BhIIe. O0pasyrolieecs KpacHO-
(HOJIETOBOE OKpaIIMBAaHUE CBHJIETEIBCTBYET O HAIWYUKM Oenka B JHAITHU3UPYEMOU
KUJTKOCTH.

CnenaTtk BBIBOJIBI IO paboOTE.

3. KOHTPOJIbHBIE BOITPOCHI

1. UTo Takoe aMUHOKMCIOTHI?

2. DU3UKO-XMMHUYECKHUE CBOMCTBA AMMHOKHCIIOT.

3. buonornyeckoe 3HaUCHUE AMHUHOKHUCIIOT.

4. Knaccudukaiys aMHHOKHCIIOT.

5. CnocoOBI roMOreHM3anuu OMOJIOrHYeCKOr0 MaTepHaa.

6. Kak ocyiecTBisieTcs S3KCTpaKIUSa OCIKOB?

7. MeTonsl ppakiimOHUPOBAHHUSI M OUUCTKU OCIIKOB.

8. OuncTka OCJIKOB OT HU3KOMOJICKYJISIPHEIX ITPUMECEH.

9. TeopeTudeckre OCHOBEI XpOMATOrpaudecKOTO pa3icIeHNUs] aMUHOKHCIIOT.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIABOPATOPHAA PABOTA No3

Tema: “OBLIME CBOMUCTBA ®EPMEHTOB "

1. TeopeTuueckas 4acThb (KOJLIOKBUYM).

1.1. ®epMeHTE 1 X KIaccU(pHUKALIUSL.

1.2. CtpocHue (hpepMEHTOB.

1.3. dakTopEl, BIUAIONINE HA CKOPOCTH (DepPMEHTATHBHEIX PEaKIIH.

2. IIpakTuyeckas 4acThb.

2.1. Onpenenenre ONTUMAIILHOM TEMIICPATYPEI IeHCTBUS (pepMEHTOB.
2.2. 3aBUCHUMOCTh JICHCTBUSA (PEPMEHTOB OT peakuu cpeanl pH.

2.3. AKTUBHPOBAHHE U UHTUOUPOBAHNE AMUIA3EI.

1. TEOPETUYECKAA YACTDb

depMEHTEI, WIH SH3UMBI, HPECTABISIOT COOOM BEICOKOCIICIIMAIU3HPOBAHHBIN
KJIACC BEILUECTB OCIKOBONM MPUPOJBI, HUCHOJIB3YEMBIN JKUBBIMM OPTaHU3MAMH JJIs
OCYILICCTBJICHUS MHOTHX THICSY B3aMMOCBS3aHHBIX XHMMYECKHX PEAKIUH, BKIHOYAS
CUHTE3, pacmaj U B3aUMOIIPEBPAIICHUS OrPOMHOIO0 MHOXKECTBA M Ppa3HOOOpasus
XUMHYECKHUX COC/TUHCHUM.

[Ipu MOBEIIIEHUH TEeMIIEPATyphl CKOPOCTh (pepMEHTATHUBHEIX PEaKIMi BO3pACTAET
TaK K€, KAK U CKOPOCTE OONIBIIMHCTBA XMMHUYECCKHX PEAKIMM: C POCTOM TEMIIEPATYPHI HA
10 °C cxopocTh peakiuu yBenuuuBaercsi B 2-4 paza. Ho Takoe yBenudeHue cKOpoOcCTeif
N1 (bepMEHTATUBHEIX HAOIIIONACTCA B Y3KOM MHTEpPBAIC TeMieparyp. Temmeparypa, npu
KOTOPOM OTMEYAeTCs MAKCUMAJIbHAS CKOPOCTh PEAKIUM, HA3BIBACTCS ONTUMAILHOU U JIJIs
OONBIIMHCTBA (DEPMEHTOB KUBOTHOTO ITPOUCXOXK/ICHHUS, OHA HAXOJUTCS B IIpejenax 37-
40 °C. Ilocne mOCTWKEHUS ONTHMAIBHON TeMIIEpaTyphl CKOPOCTH OOJBIIMHCTBA
depmeHTaTHBHBIX mponeccoB HaumHaeT magats U npu 100 °C Bce depMeHTHI TepsroT
KATAIUTUYECKME CBOMCTBA. JTO OOBICHSCTCS TEILUIOBOM JICHATYypaluel OEIKOBOM
MOJIEKYJIEI (pepMeHTa.

CkopocTh (bepMEHTATUBHEIX PEAKIMU 3aBUCHUT OT COJICPI)KAHUS BOJOPOJIMOHOB B
cpefe. KoHuenTpamus WOHOB BOJOPO/d, IPH KOTOPOM HAOIIOJAEeTCS MAKCHUMAJIbHAS
CKOPOCTh pEaKIMM, Ha3bBaeTca onTtuManbHONW (ontumyM pH). Ilpu Hebonbmom
OTKJIOHCHHU OT onTumyMma pH ckOpOCTh (pepMEHTATHBHOM PCAKIIMH 3aAMEJIACTCS, IPHU
PE3KOM OTKJIOHEHUHU - peaKIMs MPEKpaIlaeTcs IIOIHOCTEIO.

Bnusune pH na akTuBHOCTE (epMEeHTOB OOBACHSETCA TeM, 4YTO OeJaKoBas
MOJIEKYyJIa (PepMeHTa SBIIIETCS aM(OTEPHBIM 3JIEKTPOJIUTOM, KATAITUTHYECKUH S(PdekT
KOTOPOTO 3aBHUCHUT OT CTEICHH HOHHM3AINHU (PYHKIIMOHAIBHBEIX T'PYINI, KOTOPEIE BXOJAT B
AKTUBHEIN IICHTP.

2. TEXHUKA BBLITTOJIHEHWUA PABOTDI
2.1. OITPEJAEJIEHHUE OIITUMAJIbBHON TEMIIEPATYPbI IEUCTBUA
GEPMEHTOB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

e B4, IpOoupKA. (1,2,4,4) BHOCsT mo 10 xamens 0,5%-ro pacrBopa kpaxmana. B 4

Bnaneneu: (v
apyrue mnpooupku (5,6,7,8) BHOcar mo 10 kanmemp pazBeneHHOM B 10 pa3 CHIIOHHL
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[Ipooupkn 1 m 5 momemaror Ha 10 muH B jen, 2u 6 OCTABISAIOT NPU KOMHATHOU
TeMmeparype, 3 1 7 craBar B TepmocTar mmpu temmeparype 37 °C, 4 u 8 - B kumsmnyro
BOJTY.

Yepez 10 MuH cnuBaroT BMecTe (MOMApHO) COJEPIKUMOE IMPOOUPOK, TINATEILHO
MEPEMEIIMBAOT U OCTABIIAAIOT CTOATH 10 MuH. 3aTreM M3 KaXIOM TPOOHUPKH OTOHUPAIOT
HECKOJBKO Kamenb (3-5) JKHUAKOCTH M MPOJICIBIBAIOT HA CTEKJIE peakuuio ¢ uoaom (J, B
KJ).

Ecnu okpacka mojaydaeTrcs CMHEH, OCTABJISIOT pacTBOp emie HA 10 MuH M moce
3TOTO MOBTOPSIOT PEAKIUIO C MOJOM Ha CTEKJIE 1O MOSBICHUS KPACHOBATO-OpaHKEBOU
OKpPaCKH.

[lomydyeHHBIEC pe3yabTaThl 3aHECTH B TA0.3.1.

Tabmuma 3.1.
Homep Temnepatypa, *C Oxpacka ¢ MoJ10M
IIPOOHPOK
lus 0
2ub 20
3u’/ 37
4u8 100

3.2. BABUCUMOCTH JEMCTBUS ®EPMEHTOB OT PEAKIIUU CPEJIbI pH

['oroBsaT 5 O0ydepunix pactBopoB ¢ pH ot 5,5 10 7.8. K 10 M1 mpuroToBIeHHEBIX
cMecer J00aBIIOT MO0 1 M ciaroHBI, pa3zdaBieHHON BOOM B 100 pas u 1 M kpaxmana.
ComepkMMOe MpOOUPOK TILATEIBHO IIEPEMEIINBAIOT U cTaBAT B TepMocTar npu 37 “C Ha
10 mun. Ilocne yero u3 npoOUpKu 3 OTOMPAOT HECKOIBKO KAMNEIb KUJIKOCTH U Ha CTEKJIE
cmemuBaoT ¢ J, B K J. Ecnu momydaercss cuHee OKpalllMBaHME, TO PEAKIIMIO C MOJOM
MOBTOPSIOT KAXJble 5 MHMH JI0 T€X IIOp, MOKA HE OyJeT KpacHOro0 MW OPaHKEeBOrO
OKpamMBaHMUA, KOTOPOE YKA3bIBAET HA OJIM3KOE 3aBeplleHUE ruapoausa. Yepes 2-3 MuH
Mocjie MOSBJICHUS ITIOJOOHOM OKpacKd BCe MNPOOMPKU BBIHUMAKOT M3 TEPMOCTATA U
MOMEILIAOT B CTAKAH CO JILA0M. Ilocie 3T0oro ObIcTpO JO0ABIIIOT B KAXKIYIO NPOOHUPKY IO
2-3 Karum pacTBOpa MOjd, IEPEMEIIMBAIOT M OTMEUAOT OKpacky. OnrtumansHas pH mis
AMHUIIA3BI CIIFOHEI OYyJIeT B TOU IPOOMPKE, B KOTOPOH KpaxMmall MOJTHOCTBIO PACIICIIHIICS
(mpu peakium ¢ HOJOM OKpacka OymeT xentod). duoneTroBoe, KpacHO-(pHUOIETOBOE U
OypO€ OKpamMBaHUE ITOKA3BIBACT MEHBIIIYIO CTEIICHB PACILCIUICHUS KpaXMaa.

Pe3ynbTarsl OnbITa 3aHeCTH B Ta0I. 3.2.

Taomma 3.2.

Howmep pH KommuectBo  0,5%-ro | KommruectBo  cmronsl, | Okpacka ¢ HogoM
npoOUPOK |cpensl |pacrBopa kpaxmana, M | 1:100, v

| 5.6 | |

2 6.4 1 1

3 O8iomirT oanmcan | !

4 SJIERTPOHHOM NOANMUCHIY ]
Ceprudogrkar: 20000084 SE9ABBES52205E7TBASOGO60000043E :
BJ‘IE,D,E[J::§LI,Z muﬁayzzéa%?r aTHAHAa AneucaH,upDEH[JJ l
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3.3. AKTUBALIA 1 UHI' UBUPOBAHHWUE AMMIJIA3bI

B nBe mpoOupku BHOCAT 1o 1 M pacTBOpa XJIOpHjIa HATPHS, cyiabdara Meau, a 3
IpOOUPKY - JUCTUILIMPOBAHHYIO BOY. BO Bce mpoOupku q00aBIsaioT mo 2 MJI pacTBOpa
KpaxMaiza 1 mo 1 m pacTBopa pa30aBICHHOM CIIOHEL. Bce mpOOMpPKHM OJJHOBPEMEHHO
[IOMEILAOT B BOIAHYO 6aHro mpu 38 C.

Yepes 10-15 muH Bce MpOOUPKH OJHOBPEMEHHO OXJIAXKJAIOT IO CTPYEH BOJEI U
MMOMEILIAIOT B CTAKAH CO JBJAOM (JIeSHOM BOAOM). BO Bce mpoOUpKH J00OABISIOT PACTBOP
noja. [1o oxkpacke cyasaT 0 CKOpOCTH THAPOIM3A KpaxMaa.

[lo pabore pemaror BHBOJ O (aKTOpax, BIAUSIOMMX HA CKOPOCTH
(epMEHTATUBHEIX pPEaKIuii, O TOM, YTO SBISETCS AKTHUBATOPAMH U HMHIHOUTOpAMHU
GhepMeHTOB.

3. KOHTPOJIbHbIE BOITPOChHI

1. Kakue BemiecTBa Ha3eiBaroTca pepMmenTamu? Mx xuMudeckas mpupo;a.

2. Pazmuue B 1eiicTBUM (hepMEHTOB M HEOPTAHHUECKHUX KATaJIN3aTOPOB.

3. Kakue u3BecTHBI 0OIIMEe CBOMCTBA (PepMEHTOB M (DAKTOPHI, BIMSIONIMEC Ha
CKOPOCTE (DEPMCHTATHBHEIX PEAKINi?

4. Kakue cymecTBYIOT TEOpUU, OOBICHSIIONINE MEXAHU3M JIeHCTBUA (PePMEHTOB?

5. Kakue akTMBATOPELI 1 MHTHOMTOPEI (DEPMEHTOB U3BCCTHEI?

6. Kakue cymecTByrOT c1OCOOBI BRIJICIICHHS M OYUCTKH (PEPMEHTOB'!

7. Ctpoenue (hepMEHTOB.

8. UTo mipeicTaBnsieT cOO0M AaKTUBHEIN LICHTP (PEpMEHTOB?

JIABOPATOPHAA PABOTA Ne 4

Tema: " JIMITUBIL. OIPEJIEJIEHUE ®U3UKO-XUMHNUECKIX ITOKA3ATEJIEN"

1. TeopeTuueckas 4acThb (KOIOKBUYM)

1. XuMHUYECKHI cOCTaB U KJacCH(PUKAIIAI JTUITHIOB

2. XapaKTepUCTUKA JXHUPHO-KUCJIOTHOTO COCTABA JIMITH]IOB
3. CBONICTBA XUPOB

4. DU3MKO-XMMHUYSCKHUE MTOKA3aTeIU (KOHCTAHTHI ) )KUPOB

2. [IpakTHyeckas yacThb

OnpeenIuTh CTENIEHb HEHACKIILICHHOCTH PA3JIMUHEIX JKUPOB

OmnpenenuTs BS3KOCTh W KOA(PPUIMEHT MIPEIOMICHHS PACTUTEIIFHOTO Macjaa IIPH €To
XPaHEHUU U HATPEeBAHUHU

OnpeenuTs KMCIIOTHOE YHUCIO0 PACTUTEIIFHOTO MACTIA IPHU €T0 XPAHCHUU U HATPCBAHUU

sierponon nopmicso L. TEOPETUYECKA 51 YACTD.
niiiifianin Ha3biBatoTCA ™ IPHPOSHEIC OpraHMYECKUE BEILCCTBA, OOIMMH CBOMCTBAMU

naneneu. e03YX0Ed ERCaHOpoB

KOTOPBIX SBISIOTCS MX THAPOGOOHOCTH M HEPACTBOPHUMOCTHL B BOJIe, HO BCE€ OHH
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PACTBOPSIIOTCS B OPTaHUYECKUX PACTBOPUTEIIX — XJI0pOdOopMe, alleTOHE, OCH3UHE, CITUPT,
TOJIIYOJIC U JIP.

B coctaB mummmoOB BXOJIST BEILIECTBA PA3HOTO XHMMYECKOIO CTPOCHMS, U BCIECTBHUE
3TOT0 MHOI000pas3usl Bce ellle HE BLIPA00TAHO OOLICIPHUHATON KIaCCH(pHKAIIUA 3TOTO
KJIacca COSTUHECHUIA.

[1o XuMH4YeCKOMY CTPOCHHIO JIMIHU/IBI OOBIYHO JIENAT HA 3 OONBIINE TPYMIIBL: IPOCMbIE,
croxcHble U apomamuyeckue. MOIEKyIbl npocmoiX JTUIIUIOB COCTOSAT TOJBKO M3 OCTATKOB
KUPHBIX KHCIOT M CHOUPTOB, 3TO B OCHOBHOM TPUIIHMLEPHALI (KUPBI) U JIPyTHE
HEUTpallbHBIC JTUMUALI. B OTIMuYME OT MOPOCTBIX JIUIMUJIOB CAOXCHblE JUIUIABI KPOME
YyIIIepOaa, KHCIOPOJa M BOIOPOJAa COACPKAT B CBOEM COCTaBe a3oT u  (docdop;
BAKHEHIINMH  NPCACTABUTCIIMH  CIIO)KHBIX  JIMIUJIOB  SBJISIOTCS  (POCHOIUIHIEL
TITAKOJIMIIN/IEL U JIMIOIPOTEHU B, TPEeThIO TPYIIITY JIMIIHWIOB COCTABIISAIOT apoMamuyieckue
nunuabsl. X emie HaspiBarOT crepoujgamMu. OHU  SBISIOTCS MPOU3BOJHBIMHU IPOJYKTA
KOHJICHCAIIMX  IIOJHOCTBIO  THUAPHPOBAHHOIO  (peHAaHTpEeHAa HM  IUKJIOIEHTaHa
(uKIoNIeHTaHNepruIpodeHanTpeHa). B cocTtaB cTeponjoB BXOAAT CTEPUHBI U CTEPHIIEI,
TUIIMYHBINA IIPECTABUTEIIb CTEPUHOB — XOJICCTEPHH.

I10 OTHOILIEHHIO K 11EJI0YAM JIUITHBI JC/IAT HA 2 TPYINBL: OMbLIAEMbLE, KOTOPEIC IIPU
B3aMMOJICUCTBUHU C ILIEIOYaAMU TUIPOIU3YIOTCS, OTIICIUISS KUPHBIE KUCIOTBI U 00pa3ys
COJIM BBICOKOMOJICKYJISIPHBIX XKUPHBIX KHUCIOT — MBLIA, WU HEOMblLisgemble, KOTOPBIC HE
COJICPIKAT JKUPHOKHUCIIOTHEIX OCTATKOB, COCIUHECHHBIX 3(PUPHON CBS3BIO, H MOITOMY IIPH
KOHTAKTE C IEJI0YaMM HE THAPOIU3YIOTCSA U He 00pa3yroT MbUI. K OMBLISIEMBIM THUIIH 1AM
OTHOCSITCS, IMPOCTBIE MU CIOXKHBIC JIMIOHIBI, K HEOMBUIIEMBIM — JXHPOPACTBOPHMEIC
MUTMEHTBI, BATAMHUHEI, APOMATUYECKHUE JTUITH]IBL.

Haubojiee ynmorpedHTENBHBLIM SBIISIETCS JICIICHUE JTUIUIOB  HA HCUPLL W
HCUPONOOOOHbBIE Beuecm8a — TUNOUObL.

Junouosr. K >XupoOIOJOOHBEIM BEIIECTBAM — JUNOUOAM OTHOCATCS (OChOIUIHIEL,
TIIUKOJIUIIUEL, CTEPOUEI U BOcKa. Docghoaunuost (hochamuowt, pocghoemiyepuont), Kak
M JKHPBI, SBIIIOTCS CIIOKHBIMH 3(UpPAMH M COCTOAT W3 TIHIEPHHA, JIBYX MOJCKYI
)KUPHBIX KHCJIOT, (POChOPHON KHUCIOTHEI U CIHUPTOBOTO KOMIIOHEHTA. Dochommmuael —
nuuIBEHBIE cOeTUHEHU. Ta 4acTb MOJIEKYJIBI, KOTOpas COCTOUT M3 OCTATKOB JKHUPHBIX
KUCJIOT — TUIPO(OOHAs, Ipyras 4acTh MOJCKYJIEI, COCTOMIIAs U3 TIIHIepuHa, (pochopHOn
KMCJIOTBI U CITMPTOBOIO KOMIIOHEHTA, CIIOCOOHA K MOHU3ALMU U JIETKO PACTBOPSCTCSH B
BOjie — OHA TuapodunsHa. [TosTomy dochomumiel HA3EIBAIOT MOISPHEIMHE JIMITHIAMH B
OTJIMYHEC OT KUPOB — TPUTTIHUIICPHU/IOB, KOTOPEIC HA3BIBAIOT HEMONIPHEIMH. DOChOIHIHIEI
BXOJST B COCTaB IIOYTH BCEX TKaHEHW, y4YacTBYIOT B (POPMHPOBAHHU KJICTOYHBIX H
BHYTPHUKJIECTOUYHBIX MEMOpPAH.

Cmepouds: HaxXOmAaTCs B JKUpaX B BHUJE CMEPUHOE — BBICOKOMOJICKYISPHBIX
THAPOAPOMATHUCCKUX CIIMPTOB M HUX 3(PUPOB, HA3BIBACMEIX cmepudamu. CTESpHHEI
)KUBOTHEIX HA3BIBAIOTCS 300CTCPUHAMH, & PACTCHUH — (PUTOCTCPUHAMHU.

Bocka. Jta rpynna »xupOoIog00HBIX BEILECTB, IPEACTABILIONIAA COOOU MO XMMHUYECKOMY
CTPOCHHMIO CIIOKHBEIC OJ(QHPHl BEICIIHX JKUPHBIX KHUCIOT ¥ BBEICOKOMOJICKYJISPHBIX
OJHOATOMHBIX CITUPTOB. Bce BOCKA B OOBIYHBIX YCIOBUSX TBEP/IBIC U PACTBOPSIOTCS, KaK
M JKMPBL, B OPraHUECKHX DACTBOPUTEIIAX. Bocka B pacTeHUsIX ¥ )XUBOTHBIX BBITIOJIHSIOT B

AOKYMEHT MNO4rnc
OCHOBHOM WEHPDHF}W%{EHHID.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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AKupot — 510 cliokHBIE 3()HUPHI TPEXATOMHOTO CIHPTA TIHIEPUHA M JKUPHBIX KHCIIOT,
HA3bIBACMBIC TIIMLICPUTAMU:

I'muyepun O ] Ocmamku mpex pHbiX KUC10m

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

P

H - C-O - C-CH;-CH»,-CH;-CH»,-CH,-CH»,-CH,-CH,-CH,-CH,-CHa-CHL-CH2-CHz;

PH

C-O -C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CHj;
----------- Tpuznuyepuo

SN < SERP

[Io mpouCcXOXKIEHUIO XKUPBI ST HA PACTUTEIbHBIC (Macia) U XKUBOTHEIE. B cocTaBe
IPUPOJIHEIX KUPOB HAMIEHO HECKOJIBKO JECATKOB PA3IUYHBIX KUPHBEIX KHCIOT. Cpenu
HUX OOJIBIIAs JOJIS MPUHAICKUT BBICIIMM YKHUPHBEIM MOHOKApOOHOBBIM KHCJIOTaM, T.C.
KMCJIOTAM C UYMCJIOM YIJIEpPOJHBEIX aTOMOB B MOJEGKYyJE, paBHeIM 16 u 0Oonee.
Hu3koMOIeKynSIpHBIC )XUPHBIC KUCIOTHI B MEHBILICH CTEIICHU YYACTBYIOT B 00Opa30BaAHUU
YKAPOB.

BrIcine »KupHBIE KUCIOTEI, OOHAPYKMBAEMBIEC B COCTABE TIULEPUIOB, PA3ACISIOTCS HA 2
TPYIINEL: HACHIIICHHBICE M HCHACHIIICHHBIC(YTJICBOJOPOAHAS IE€IIb KOTOPEIX COJCPIKUT
OJTHY MJIM HECKOJBKO JJBOMHEIX CBS3eH). /1711 OOJIBIIMHCTBA KUPOB IUILEBLIX MPOYKTOB
XAPAKTCPHO HAIIWYHME PA3HOKMCIOTHBIX TPUIJIULECPUIOB, COICPKAIIMX B MOJICKYJIC JBE
UM TPU PA3TUUHBIC KUPHEIE KUCIOTBEL OJHOKMCIIOTHEIC JXHUPBI BCTPEUAIOTCS PEXKE, YEM
pPa3HOKUCIIOTHBIE. B mpupose u3BecTHO 0k010 70 pa3muYHBIX JXUPHBIX KHCJIOT, HO

HAuOOJIcE dYacTO B JKHpPaX BCTPEYAIOTCSA: M3 HACHIICHHBIX — MAJbMUTHHOBAS,
CTCapUHOBAs, W3 HCHACHIIEHHLIX — OJCHUHOBAs, JHMHOJCBAas, JMHOJIEHOBAS,
apaxuI0HOBAas.

JK¥pbl pa3zIMyUHOrO MPOUCXOKICHUS OTIMYAKOTCS APYr OT APYyra MO COCTABY KHPHBIX
KMCIOT. B pacTUTENbHBIX XHUpaX B OCHOBHOM COJIEPIKATCS HEHACBIILICHHBIC JXHUPHBIC
KMCJIOTBI, @ B >XMBOTHBIX IIpe00aagaroT HachwllleHHBIE. CBONCTBA XMPOB B OCHOBHOM
OOYCIIOBJICHBI CBOMCTBAMHU JKHPHBIX KHCJIOT. Tak, mpeoOiiaJjaHue HACHIINICHHBIX HIIN
HECHACHIIICHHBIX XUPHBIX KMUCJIOT OKAa3bIBACT CYIICCTBCHHOE BIIMSHHE HA TEMIIEPATYPY
MJaBJICHUSA XUPOB. OHA IIOBBIIIACTCS C YBEIWYCHHEM YHWCIA U JIJIMHBI HACBIIEHHBIX
KUPHBIX KHCJIOT. Yem BBIIIE TeMIepaTrypa IUIABICHUSA JKHpa, TEeM OH TpYyJHEE
ycBauBaeTca. UeM OObllIe B )KUPE HEMPEACHbHBIX (HEHACBIILEHHBIX ) JXUPHBIX KUCIOT U
yeM OOJIBIIIE CTEIIEHb HENPEACAbHOCTH (UHUCIO JBOMHBIX CBA3€H ), TEM HHMIKE TEMIIEpaTypa
MJABJICHUSA JKHpPA, IIO3TOMY pPACTHUTCIBHBIC MACIA OCTAKOTCA KHUIKUMH JaxXe IIpu
Temreparypax, onuskux k 0°C u HuxKe.

dusnueckue CBOMCTBA XUPOB. JKuphl Jlerdye BOJBI U HEPACTBOPUMEBI B HEM BCJICIICTBHUE
CBOCH HEMOJIIPHOCTH, HO PACTBOPHUMEI B OpraHUUECKUX pacTBOpUTESX. C BOJOM XUPHI B
HpHcyTCTBHHﬂUm%gF%ﬂnﬁfHﬂﬂqei?i, OCIKOB M JPYTrHX KOJUIOWJOB MOTYT OOpPa30BEIBATH
YMYJIECUH, TFIRTPPROMPTIEHATECSA B BOAC B BHAEC MEIBYAWIIMX KAaleleK (HAImpumep, B
@ﬁﬁﬁﬁ%)ffﬁﬁﬁiﬁf&ﬁﬁﬁﬁﬁﬂzﬁ%ﬁ%ﬁﬁHme KAIleJIbKH BOJIBI PACIPEICISIOTCS B KHUPE. ITO
CBOMCTBO JXHPOB MCHOJIL3YETCS B IMPOU3BOJICTBE MAprapruHa, MalioOHe3d, KpeMOB, a TaAKKe
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MMETh OOJBILIOEC 3HAYEHHE JIJIS YCBOECHHUS >KUPOB. JKUpbl HENeTydHM, HO IPH CHILHOM
HarpeBanuu (240-250 °C) pazmararorcsa ¢ 00pa3zoBaHUEM JICTYYHUX CHJIBHO IMAXHYILMX
BEILIECTB, CPeJU KOTOPBIX AalbJCTHJ] AKPOJICUH MMEET OUCHBb HEIPHUSATHBIM 3amax u
rOPbKHH BKYC.

N3 XMMHUYECKHUX CBOMCTB HAMOOJICC BAXHBIMU JJIS MUILIEBEIX JKUPOB SBISIOTCS THAPOIIN3,
M OKMCJICHHME W THIPOTeHH3alus (BOCCTAHOBIICHUE).

B mpouecce rumponuza KUPhEl PACIICIUISIOTCS HA TIHMIEPUH  CBOOOJHBIC KUPHBIC
KMCJIOTBEL. BaxHOe 3HAaUEHUE IIpU THIAPOIU3E UMEET IIPUCYTCTBHE BOJBI, TAK KAK OHA
MIPUHUMAET HENOCPEACTBEHHOE YYACTHUE B PEAKUMHU. | UIPOIN3 KUPOB YCKOPSETCS IO
JICUCTBHEM COJICpKAIUXCSA B HUX (PEPMEHTOB JIUITA3, NMPH ITOBBEIICHUH TEMIICPATYPHI.
Enxue menoun (NaOH m KOH) Takke BBI3BIBAIOT THIAPOJN3 JKHUPOB. ITOT IIPOILECC
Ha3bIBAKOT OMbLICHUEM.

B mponecce XpaHeHHS JXUPbl MOTYT MOJBEPraTbCcsd MIPOTOPKAHUIO, BBI3BAHHOMY MX
okucienuem. OKUCIIEHHE XUPOB JHCTBUEM KHCIOPOJa BO3yXa 0e3 ydacTus (epMEHTOB
HA3BIBAKOT a8MOOKUCIEeHUeM(camookucaieHuem). HaunHaeTcs 3TO U3MECHEHHUE YKUPOB C
00pa30BaHMs MEPEKHUCHBIX COCIUHECHUM B PE3yJIbTATE€ OKUCIIEHUS KHCIOPOIOM BO3yXa
HEIIPECIBHEIX KUPHEIX KHUCJOT. 3aT€EM B PE3YIbBTATC BTOPUYHBIX PEAKIIUM OKHUCICHUS
MEPEKUCHBIX COCAUHECHUN HAKAIIJIMBAIOTCS AQIbJICTH/IbI, KETOHBI, HH3KOMOJCKYJISPHBIC
KMCJIOTBI M JPYTHME BEIIECTBA, MNPHIAIOIINE KUPY TOPbKHUN BKycC. OKHUCIUTEILHOE
MIPOTOPKAHUE KUPOB YCKOPSETCS B IMPUCYTCTBUM AK€ HEOOIBIIOrO KOJWYECTBA BJIATH,
CBETA, IIPU MOBLIMIEHHON TemrepaTtype. CKOPOCTh OKHUCICHUS BO3PACTAET C YBEIUYECHUEM
YHCIA JBOMHBIX CBSI3CU B MOJICKYJIC JXHPHBIX KHUCJIOT, B MPUCYTCTBUM KATAIN3ATOPOB —
ciaeqoB MeTamna (memu, skeie3za). OKHUCIIEHHE XXHUPOB MOXKET MPOTEKATh U ¢ Y4aCTUEM
GepMEeHTOB, HAmpUMEp, OKHUCJICHHE MaprapuHa, CIMBOYHOIO Macjia IIpH IOPAKCHHUHU
miaeceHs MU, OKHUCIUTENBHOE MPOrOPKAHHUE — CaMBIM PACOPOCTPAHEHHBIM BMJ] ITOpYH
XKAPOB. IIpu 5TOM B KHpaX HE TOJBKO YXYJIIIAIOTCS OPraHOJCNTUYSCKHUE CBOMCTBA, HO U
CHIDKACTCSA HMX OMOJOrM4ecKas II€EHHOCTh 3a CYUET YMCHBIICHHSA COJCPKAHUA
HE3AMEHHUMBIX ITOJIMHEHACBIIIECHHBIX JKMPHBIX KHUCIOT (JIMHOJEBOM, JIMHOJCHOBOM,
ApaxuJOHOBOM).

luopocenuzayua. YXupwl, comep)kaiipe HENPEICIbHBIC JXHUPHBIE KHCJIOTBL, CIIOCOOHEI
MIPUCOEIUHATE BOJOPOJ MO MECTY JBOMHBIX cBs3el. [Iponecc nmpucoenquHeHus xupamMu
BOJIOPO/Ia HA3BIBACTCS 2udpozenuszayuel. B pe3ynsrare HenpeaebHbBIC )KUPHBIE KHUCIOTEI
IPEBPAIIAKOTCS B IIPEICIbHBIC, 4 KUPBI U3 XUIKUX — B TBepJble. | MIpOreHu3npOBaHHEBIN
KUP ABIISIETCS OCHOBHBIM CEIPBEM JIJIS H3rOTOBJICHUS MaprapuHa U KyJIWHAPHEIX KHPOB.
Duszurko-xumuyeckue noxasament xHcupog. JKXHUPBl XapaKTEPU3YIOTCS HEKOTOPBIMU
OOIMMH (PU3UKO-XUMHUUYECKMMHU IIOKA3aTeNIMH, K KOTOPHIM OTHOCSTCS IIJIOTHOCTH,
TeMIICpaTyphl ILIABIICHHS W 3aCTBIBAHUSA, KOA(MQUIMEHT NOPEIOMICHHUS, BA3KOCTh,
KMCJIIOTHOE YMCJIO, YHUCIO OMBLICHHS, MOJHOE YMCIO M JP. COMOCTABICHUE MOJIYYSCHHBIX
Ipyu  aHaIU3e (PU3NKO-XMMHYCCKHUX ITOKA3aTeJIcH ITO3BOJIICT YCTAHOBHUTEL IIPUPOY H
Ka4eCTBO JKUpA.

Kucromnoe yucino mokaspIBaeT CKOJBKO MI €IKOTO Kalusg TpeOyeTcs /I HEUTpaIU3aLuu
CBOOOJIHBIX JKUPHBIX KHUCIIOT, cojepamuxcsa B 1 r xxupa. CBOOOIHBIC XUPHEIE KUCIIOTEI
HAKAIUIMBAIOTCS B JKUPE TIpu ero ruaponmsze. Yem Oojee OMAronpusaTHBL H
HpDﬂDﬂHHT%gggﬁ&gmﬂlﬂipﬂHeHm, TeM OOJIBbIIIC HAKAILITMBACTCSA CBOOOHBIX KUPHEIX
KACHOT. ﬁﬁ%ﬁiﬁ%ﬂa ﬁiﬁff&gﬁi%%ﬂ KTepu3yeT CBEXeCTb U JOOPOKAYECTBEHHOCTH JKUPA U
OOTaTEIX KUPOM IMILCBEIX MTPOIYKTOB.
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Yucno omviiaenuss XapakTepu3yeTcs KOJIUUYECTBOM MI €JJKOTO Kajlus, HeOOXOJUMOro Jijis
HEUTpaAIM3AIUM KaK CBOOOHEIX, TAK M CBSI3AHHBIX )KUPHBIX KHUCJIOT, COJICpKAIUXCcs B 1T
kupa. BpIcOkOe  4UMCIO OMBUICHHS  YKAa3bIBA€T HA IPUCYICTBHE B JKHUPE
HU3KOMOJICKYJIIPHBIX KHUCIOT.

HooHoe yucio TOKa3bIBACT KOIMYECTBO T HO/d, KOTOPOE MOJKET IIPHUCOeTUHUTECSA K 100 T
KUPA. ﬁﬂ,ﬂ;, KaK M3BECTHO, MOJKET BCTYNATh B PEAKIMIO C HEMOpPeICIbHBIMH KUPHBIMU
KMCIOTAMU, NPHCOCIUHASACHE K HHUM IO MECTy JIBOMHBIX CcBs3eu. Uem OoJblie
HEHACHIMICHHBIX JKHUPHBIX KHUCIIOT COJICP)KUTCS B MOJIGKYJIE JKHpa, TeM Oomublice
KOJIMUECTBO MOJa OH MOYET CBs3aTh. YeM BBIINIE HOJHOE YHCIO, TEM KUP JIerde
OKHUCIISICTCS U MCHEE YCTOMUMB IIPH XPAHCHUM.

TEXHHWKA BbITIOJIHEHMA PABOTDI

2.1. CPABHEHHME HEHACBIILEHHOCTH PA3JIMUHBLIX XIN1POB
OobopynoBanue, peakTuBbl. Becbl TEXHOXMMHUYECKHE; MHMKPOOIOPETKA; IPOOUPKHU
CTEKJITHHBIE XUMHUUECKHE;, TUIETKH; Xj1opodopM; i1ox (0,001 ) B ximopodopme.
O0beKThI HccjenoBaHus. PasmuuHbie KMpBI: KOPOBBE MACIIO, CBHHOE Callo,
PACTUTEIBHOEC MACI0, MAPTApPHH.
OtBecuts B npooupku 1o 0,5 r paszmuyHBIX XKUPOB (CBHHOE Cali0, KOPOBBE MACIIO,
MaprapvH, IIOJICOTHEYHOE MAacj0). PacTBOpUTE KakablM XMp B 3 M XJIOpodopma H
TutpoBaThk M3 MukpooOroperku 0,001 H pacTBOpoM 1o/1a B Xj1opodopme 10 OTYCTIMBO
PO30BOU OKPACKH. 3aMHUCaTh 00BEM pACTBOPA HO/A, MOIIEIINN HA HACBIIEHUE KAXKIOr0

BHA KUpa. Pe3ynbTaThl ONIBITOB BHECTH B TAOIHILY.
Tabdmuna 2.1

Bu xxupa Oovem 0,001 m ¥#oma B xmopodopme,
MOIIC/IIINI Ha THTPOBAHHC

CIMBOYHOE MACIIO
CBHUHOE calIo
[TogcomHeunoe maco

Maprapun

C,E[EJIH,TL BBIBOJIBI O CTCIICHHM HACBINICHHOCTH PA3JIMYHLBIX JKHPOB, PACIIOJIOKHTH
HUCCJICJOBAHHLIC ) KUPEI 110 Y6LIBHIDH_IEfI CTCIICHH HACBIIICHHOCTH.

2.2. OIIPEJIEJIEHUE ®MN3UKO-XUMHNUECKHNX ITOKA3ZATEJIEN XXUPA.
OO0opynoBanue, peakTUBBL. PedpakTomMeTp, CeKyHIOMEP, BHUCKO3ZUMETP KAITWJLIIAPHBIH,
BEChl TEXHOXMMHUYECKHUE, KOHMUECKUE KOIObI HA 250 M1, MUKpOOIOpETKA; HEUTpAIbLHAS
CMECh ATHJIIOBOTO CIIUPTa M 3THIOBOTO 3(pupa B cooTHOmeHuu 1:2, 1%-HuIil criupTOBOM
pacTBOp penonprancuna, 0,1 H pacTBOp rUApPaATA OKUCH HATPHUS.

OOBEKTHI uccaenoBannsa. (CBexee (paduHHUpPOBAHHOE WIM Hepa@UHUPOBAHHOER)
PACTUTEIBHOE MACJIO; MACI0, ITOIBEPTHYTOC NIMTEABHOMY XPAHCHUIO; MACIIO, IPOTPETOEC
B TeucHue 2, 4, 6, 8 u 12 vacos.

OrnpenieeHre BSA3KOCTH U KOA(DGHIMEHTA IMPENOMIICHUS CBEKErO, XPAHHMBIICIOCS H
IPOTPETOTrO %Q a31]0B PACTUTEILHOTO Macyia. BA3kocTs macna onpeeiuTe ¢ MOMOILBIO

MEHT NOARMCAH

KT PHOMTBIORN a npu temneparype 20 °C. Ilocme uccnemoBaHMs Kaxaoro
Ceprvpukatr: ZC0000043ESABBBO52205E7BASV0060000043E

A3NA 1WeeMACHD, 51a B3ioanBHCKO3UMETPA = BBUINTH, IPOMBITH IIPUOOP OPraHUYECKUM
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pacTBOpUTEIEM (C pacTBOpUTEIEM pabOTATh IO TATOM) M MNPOCYIIUTH B CYIIMIBHOM
mkady.

Koaddummuent npemomiaeHuss 00pasmoB Macja OmNpeeauTh B pedpakTOMETPEe C
TouHOCTRIO 710 0,0002. Ilocne coBMelieHHMs TpaHMIBI pasjfena cBeTa W TEHU C
MEPEKPECTUEM CETKM OTCUMTATH I10 IIKAJIE LCIBIC, ICCATEIC, COTEIC U TBICSAYHBIC JOJIU
3HAUCHUS MOKA3aTeNIsd MPEIOMIICHUS, ICCATUTBICSYHBIC JTOIU OLICHUTH HA IJ1a3.

3amep npoBecTH 2-3 pa3a U MOJICYUTATE CPeJIHES apHU(PMETHICCKOE 3HAUCHUE.
OnpenesleHHe KHCJIOTHOro umcaa. Hakomnnenue cBOOOJHBIX JKUPHBIX KHCIOT HPH
TEPMHUUYECKOM OKHCJICHUH MACJIa KOHTPOIUPYIOT, ONPEIENIs €r0 KUCIOTHOE YHCIIO.

B xOoHHYeCcKYIO KOJIOY BMECTUMOCTEIO 250 MIT OTBECUTE HA TEXHOXUMHUECKUX BeCaxX 3-5 T
Kupa, npuianTh 50 MJI HEUTPAIBHON CMECH 3THJIOBOTO CIIMPTAa U ATHIOBOTO 3dupa,
IePEMEIIATE JIO MOJHOIO PACTBOPECHUS XUpa U J00aBUT 3-4 kamiu 1%-HOTro cnUpTOBOTO
pactBopa ¢enoadrancuna. Eciu macao TemHOe, TO BMecTO (peHOMpTAICHHA CIETYET
nodaButh 2 M 1 %-HOro pactBopa TumondTazenHa. PacTBop Maciaa OBICTPO
OTTUTPOBATE U3 MUKpOOropeTKH 0,1 H BOJHBEIM PACTBOPOM THAPATA OKMCHU KaJUs HJIU
HATPUS J10 MOSIBJICHUS CIa00-pO30BOM OKPACKH, YCTOMYUBOU B TeueHUe 30 CEKYH]I, €CJIU B
Ka4eCTBE MHIUKATOPA HCIIONL30BANICA (PpeHOI(TATCHH, WIIHM CHHEH — IIPHU MCIIOJIB30BAHUN
TUMOJI(pTAJICHHA.

KucmorHoe 4ucI0 BEMUCISIOT 110 (hopMyJIe:

Ko — 5,611-;3:-53
a

rae b — konudectBo 0,1 H pactBopa KOH nm NaOH, u3pacxom0BaHHOrO Ha TUTPOBAHUE,
MIT;

k — momnpaska k Tutpy pactsopa KOH umu NaOH ;

5,611 — turp Touno 0,1 H pactBopa KOH nmu NaOH;

a — HABECKA KUpa B T.

Pes3ynesTartel McciiemOBaHUM CBECTH B TAOIMILY 2.2.

Tadmuma 2.2
O0pa3uml duznyeckye MoKa3aTeIM XHUMHUUCCKUE
Macel MOKAa3aTesIu
BSI3KOCTE Koadpunuent Kucnornoe uncno
IIPEIOMIIEHH S

Crenarb BBIBOJIBI:

1) 0 3aBUCHMOCTH BS3KOCTH M KOA(DQHIMCHTA MPEIOMIICHUS PACTUTECIBHOTO Macia OT
MPOJO/DKUTEIBHOCTH €r0 XpaHCHUS U HATPEBAHMS;

2) 0 3aBUCHUMOCTH KHCJIOTHOTO YHCJIA PACTUTEIBLHOIO MAacaa OT MPOJOJDKUTEIEHOCTH €T0
XPAaHCHUS U HATPCBAHMS;

3. KOHTPOJIbHbLIE BOITPOCHI.

1. Yto Takoe JIHHH%LI?
OOKYMEHT NoarincCAH

2. Ha xakycoBUTPBHING [IPARGEIISTFOTCS JTUITH B!

graEEHHET: 2C0000043ESABEBEB952205E 7TBAS00060000043E 9

dKOB XJMIUCCKIM, COCTAB U CTPOCHUE JKUPOB'
4. Kakue BH]IBI JKUPOB BEI 3HACTE?
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5. KakoBBI (hu3nyeckue U XUMHYECKHAE CBOMCTBA YKUPOB?

6. Kakue u3MeHEHMsI NPETEPHEBAOT JKUPBI IHUILIEBBIX MNPOJYKTOB IIPU XPAHCHHU U
TEPMHYECKOU 00padOTKe?

7. KakoB MeXaHU3M aBTOOKHUCJICHUS JKHUPOB?!

8. UTO mpoMCXOIUT ¢ XHUpaMH IIPU B3aUMOJICHCTBHM C BOJAOW MHpH XpaHCHUH U 9.
rUIPOTEPMHUUECKON 00padbOoTKE?

9. Kakue ¢puznueckue mokaszaTelId Ka4ecTBA XMPOB BEI 3HACTE U KAK OHM W3MCHSIOTCS B
MpOoIecCce XPAHECHUS U TEPMUYECKON 00pabOTKH?

10. Kakue xuMHu4yeckue noKa3aTtean (KOHCTAHTEI) )KMpPa BBl 3HAETE U KAK OHU U3MEHSIOTCS
IpU XpAHCHUU M TEPMHUUYECCKOM 00padbOTKe?

11. Uro moHMMAIOT 1mOJ] OMOJIOrMYECKON II€HHOCTBIO JXMpAa U KAaK OHA M3MEHSIETCS B
MPOLECCE XPAHCHUS U TEPMHUUCCKONU 00padbOTKM?

JIABOPATOPHAZA PABOTA No5

TeMa «KOJIMUECTBEHHBIN AHAJIM3 BUTAMHWHOB»

1. TeopeTtnueckas yacTh (KOJUIOKBUYM ).

1.1.1IpuHIAIEl pabOTEI (POTOIICKTPOKOIOPUMETPA.

1.2. buonoruueckas poab KApOTHHOB.

1.3.buonoruueckas poas Buramuna C.

2. IIpakTuueckas 4acTh.
2.1. 3yuyeHue CBOMCTB U METO/IbI KOJIMUCCTBEHHOTO OMPEICICHUSI KAPOTHHOB.
2.2 Onpenenenue koauuecTBa BUTaMruHa C M M3y4yeHHE €er0 CBOMCTB.

1. TEOPETUYECKA HACTHD.

DOTOKOTOPUMETPHUECKUM WM (POTOAIESKTOKOJIOPUMETPHYCCKUM  HA3LIBACTCS
METOJI, OCHOBAaHHBIM Ha (OTOMETpUPOBAHUM (M3MCPCHHUM) KOJMYECTBA CBETA,
MPOINC/IICIO dYepe3 OKpAIIeHHBIN PpacTBOP C MNOMONILEH  (GOTO3neMeHTOB. Iloj
BO3JICUCTBUEM  CBeTa B (POTOIEMCHTE  BO3HHMKACT  DJJICKIPUYCCKHUU  TOK,
MPONOPIMOHANLHEIM ~ MHTEHCHBHOCTH  OcBemleHus. Cuima  TOka — u3MepseTcs
UYBCTBUTEIBHEIM NPHOOPOM — TaIbBAHOMETPOM, IO IOKA3aHUSAM KOTOPOTO HaXOJISAT
KOHIICHTPALMIO OIIPEJIeIIeMOro BEeIlleCTBa B pacTBOPE.

®doT03/IeMEHTOM HA3BIBACTCSA TPUOOP, B KOTOPOM CBETOBASI SHEPTHS IIPEBPAIACTCS
B ANEKTpHYEcKyr0. PaboTa (poTORNEeMEHTa OCHOBAHA HA SBJICHUU (OTO3P(PEKTa — OTPEHIBES
3JIEKTPOHOB OT ATOMOB BEIL[CCTBA MOJ] BIIMSHUE OCBEIICHHS.

B cBa3um ¢ TeM, 4TO MeEXJY HHTEHCHBHOCTBIO CBETOBOIO IIOTOKA M CHJIOU
3IEKTPUYECKOTO  TOKA, pPa3BUBAEMOI0  (POTORJIEMEHTOM, CYIISCTBYeT  IpsMas
IPOIIOPIMOHAIEHOCTE, (POTOIEKTPOKOIIOPUMETPUUECCKHM METOJ] ITOJUUHICTCS TEM JKC
3aKOHOMEPHOCTSM, KOTOPEBIC JIC)KAT B OCHOBE (POTOMETPUH.

CymHocTs  paboTel  (POTOKOJOPHMETPA IIPSIMOTO JEHCTBUS 3aKJIIOYACTCS B
CICIYIOIIEM: HAa IIYTH CBETOBOIO ITIOTOKA ITOMCHIAIOT CBETOMPUILTP U KIOBETHI C
OKpalllcCHHEIM pacTBOpOM. M3 pacTBOpa cBeT momajacT Ha (POTORJICMEHT, B KOTOPOM
BO3HMKACT COOTBETCTBYIOIIASA CHJIA TOKA, H3MEPAEMAs raTbBAHOMETPOM. [To mokazanusm
IIIKAJIEI rmwmm&wcmnm}?ﬂca KATHOPOBOYHOM KPHBOM, HAXOIAT COJCPIKAHHC
BOLIEETBA B PACTRONS, CXCMA OTANYAETCS IPOCTOTON, HO MHTEHCHBHOCTH OCBEILCHHOCTH

| b}-l BKC

3aBHCHUT TO KOJICOAHUN HAIIpAXKCHHUA B CCTHU IICPECMCHHOT'O TOKA.
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OCHOBHEIMH IapaMeTpaMy BceX (POTOMETPUUCCKHUX OIPE/CIICHHI SBIISIOTCS JJIMHA
BOJIHBI A, IIPH KOTOPOU IPOU3BOJUTCS M3MEPEHHE OINTHYECKON IUIOTHOCTH, BEJINYHHA

ONTUYECKOW MJIOTHOCTH D;, TommmHa cnos oOpasua 1, koHueHTpanus pactBopa C.
KanuOpoBounsli rpaduk mpeacTaBIseT cO00M TrpapHuK 3aBHUCHUMOCTH OITHYECKOHN
mI0THOCTH (D)) OT KOHILIEHTpauu ucciieayemMoro pacteopa (C).

JlaHHBIM METO/, MOKHO HUCIIOJIb30BATh JIJIS AHAJIM3Aa TOJIBKO ONTHYECKH MPO3PAYHBIX
KUJIKUX Cpe]l.

B  macrosmeidn paboTre ¢ DHOMOIIBI  (OTOKONOpUMETpAa  IIPOBOJHUTCS
KOJIMUYSCTBSHHBIN aHAJIN3 KAPOTUHOB B CIIMPTOBOM SKCTPAKTE KpACHOTO MePIIA.

Buramun C (aHTHCKOpOYTHEIM BUTAMMH ) IIPE/ICTABISACT COO0M ACKOPOUMHOBYIO
KMCJIOTY. XapaKTE€PHBIM CBOMCTBOM ACKOPOMHOBOM KUCJIOTEI SIBISIECTCS €€ CIIOCOOHOCTH K
OKMCIICHHI0. OHA OKHUCIISAETCS B JIETHIPOACKOPOMHOBYHO KMCIOTY. KOTOPasi B CBOIO
odepelb MOXKET OBITH CHOBA BOCCTAHOBJICHA B ACKOPOUHOBYHO KUCIIOTY.

CrocooHocTh BUTaMuHA C K OKMCICHHUIO MCIIOIB3YETCS NI €r0 KOJIMYECTBEHHOTO
onpenencHusa. OH MOXXET BOCCTAHABIMBATE 2,6- MUXJIOP(EHOIHHIOMCHON, IIPEeBpaIas
€ro B OECIBETHOE COEJUHEHUE.

B HeuTpanbHOM M IICJIOYHON CPEAE BOJHBIM PACTBOP HATPUEBOM cOlM 2,6-
TUXJIOp(hEeHOIUHI0(p eHONMA OKpallleH B CUHUM, B KHUCIION Cpejie- UMEET PO30BYIO OKPACKY
npu pH 4,0-5,0- B puonerosyro.

2. TEXHHUKA BbIIIOJIHEHMA PALOTBI.

2.1. KOJIMYECTBEHHOE OIIPEJIEJIEHUE KAPOTHMHOB.

B ko010y ¢ nputepTon npookou Ha 250 M BHOCAT | T BO3QYIIHO-CYXOTr0 KpacHOTO
nepiia, IpeaBapUTEILHO TOHKO U3MEILYeHHOT0, 100aBasaoT 200 M1 meTponeHoro 3gupa
U MPOBOJIAT SKCTPAKIUIO B TEUCHUE 24 4acoB.

OKpameHHBIN B JKCIATHIM IBET 3(HUpP OTPUILTPOBEIBACTCS B MEPHBIM I[WIMHJIP.
[locme »5TOrO oOnpenenssrtoT MHTCHCUBHOCTHL OKpACKH ITOJMYYEHHOTO pacTBOpa Ha
(OTOIIECKTPOKOIOPUMETPE, IPEBAPUTEIIEHO MOCTPOUB KATHOPOBOYHEIN Ipa]UK.

[TocTpoenune kamMOPOBOYHOrO rpaduKa.

B mepnyro kon0y Ha 1ia momemarot 0,72 yncteix kpuctamaoB K,Cr,O;. Pacteop
TIIATEJIBLHO B30AITBHIBAIOT U OCTABJIAIOT HA CYTKH B TeMHOM Mecte. llkamy rorossr
TOIBKO HAa CICAYIOMIMM JICHb COTIACHO HMKenmpuBeIeHHOM Tadomune. Ilocme sToro
OIPECIASIIOT MHTCHCUBHOCTH OKPACKHM MOJYYEHHOIO pacTBOpa IIyTeM ONpeie/ICHUs
ONTUYECCKOHN INIOTHOCTU HA (POTOIICKTPOKOJIOPUMETPE U CTPOAT KATHOPOBOUYHBIN I'paHK
HAa MIWIJIMMETPOBOMN Oymare.

[[BeTHAs KOTOpUMETPUUECCKAS IIKATIA.

Ne Kon-so | Kom-Bo | Kom-Bo Ne Komx-Bo | Kon-Bo | Kox-BO
IpOOUPK | OCHOBHO | BOJIHI, KapOTHHA, | IIPOOUP | OCHOBHO | BOJIHI, KapOTHHA,
51 ro MJT MT/MJI KU ro MJT MT/MJI
pacTBOpa pacTBOpa
, MJI , MJI
I 2 AOKYMEHT [1 RAMCAH 4 d 6 7 8
Lo m&ﬁ;ﬁ;&@ﬂm 0,004160 |11 5,0 5,0 0,002080
Bhaneneu:  WebkkoBa Tarssina Anerehrposna 0,003959 |12 4.5 5,5 0,001872
3 9,0 1,0 0,003744 | 13 4,0 6,0 0,001664
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4 8,9 1,5 0,003536 |14 3.5 0.5 0,001456
S5 3,0 2,0 0,003328 | 15 3.0 7,0 0,001248
1 2 3 ) S 6 7 3

6 7,5 2.5 0,003120 |16 2,5 7,5 0,001040
7 7,0 3,0 0,002912 | 17 2,0 8,0 0,000832
3 0,5 3,5 0,002704 | 18 1,5 8,9 0,000624
9 6,0 4.0 0,002406 |19 1,0 9,0 0,000415
10 5,9 4.5 0,002288 | 20 0,5 9.5 0,000208

Conepskanmne KapoTuHa (Mr%) BBIUUCIISIOT IO GOpMyTIe:
C=(0,00416-a-K-100)/(II-M), rxue

A — BeIMYMHA ONITUYECKOM INIOTHOCTH UCIIBITYEMOTO PACTBOPA;

K — 00BeM 3(pupHOro 3KCTpaKTa, MII;

[1 — BenmuuuHa ONTUYSCKON INIOTHOCTU CTAHIAPTHOIO PacTBOpA;

M — KOIMYeCcTBO AKCTPAKTA KPACHOTO IIEpLia, B3ATOrO JIJIS AaHAIN3a, MIT;
0,00416 — kOnMMUecTBO KApOTHUHA B 1 MJI CTAHAPTHOTO PACTBOPA, MT.

2.2.OIIPEJIEJIEHUE BUTAMHMHA C

K 50 M. monoka npunuBaroT 4 M HACBIILIEHHOTO pacTBOPA ILIABEJICBON KHCIOTHI.
[locne B30anTeIBaHusg npuiauBarT 10 MII. HACHILIEHHOIO PacTBOpa XJIOPHCTOTO HATPHUS,
IEPEMEIINBAIOT U (QUIBTPYIOT. 25 MIL (UIABTpPAa NEPEHOCAT B KOHUYECKYIO KOOy H
TUTpyr0T u3 MuKpoOropetku 0,001 N pactBopom 2,6- muxnopdeHOMHHI0pEeHONna 10
pPO30BOr0 OKpaIlMBaHUSA , HE Hcue3aronero B TedyeHue 30 cexkyHa. Eciu B pesynbTare
(UIBTPOBAHUS MapaUICABHEIX IIPOO HE COBIAJAIOT MPOU3BOJIAT CII¢ TUTPOBAHUE JIBYX
npoo.

1 M. 0,001 N pactBopom 2,6- quxnopdenomnniodenona coorserctsyeT 0,088 mr.
ACKOPOMHOBOM KMCJIOTHL

3. YKA3AHNUA [10 TEXHUKE BE3OITACHOCTHA

PabOTEI ¢ KOHLICHTPHUPOBAHHBEIMM PACTBOPAMU KHUCJIOT U IIEI0YCH MPOBOIUTH B
BEITSDKHOM IIKA(pY IIPU BKIFOYCHHOI BEHTHIISI[HH.
CoOmoaTs mpaBuiaa padbOTEI ¢ AJIEKTPONPUOOPAMHU.

KOHTPOJIbHBLIE BOITPOCKI
1. TeopeTnueckre OCHOBEI M IIPHHITUI PAOOTHI (POTIICKTPOKOJIOPHMETPA.
2. Kakue cBOMcTBa aCKOPOMHOBOM KUCIOTHEI U 2,6- AuXJIOp(heHOIUHI0(peHOIa JIeXKaT B
OCHOBE KOJIMYECTBCHHOTO OMNpeeacHusa BuTaMmuaa C?
3. [Touemy TuTpoBanue Burtamuna C B kuciou cpeje?
4. Kakue npOJIyKThI 00pa3yroTcs IpH OKUCICHUU BUTamuHa C?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIABOPATOPHAZA PABOTA Nob6

Tema: "KAUECTBEHHBIN AHAJIN3 BUTAMUHOB.
1. Teoperndeckas 4acThb (KOJLNIOKBUYM).
1.1. BuramMuHEBI 1 UX KIacCH(pHUKAIHS.
1.2. JKupopacTBOpuMMBIC BUTAMMHEIL.

1.3. BopopacTBOpHUMEIC BUTAMHUHEL.

2. IIpakTrueckas 4acThb.

2.1. OnpeneneHHO THAMMHA.

2.2. OnpenencHUE HUKOTUHOBOE KUCIOTHI.
2.3. OnpeneneHue NUPUIOKCHHA.

2.4. Onpenenenne pudbodnaBuHa.

2.5. OnpeneneHue peTUHONA,

2.6. OnpeneneHue 3prokaibiudepoIa.

1. TEOPETUYECKAA YACTD

ButaMuHBI - He3aMEHUMBIC I KM3HM OPTaHUYCCKHE BEIICCTBA Pa3HOOOpa3HOU
CTPYKTYPBI, SBISIOIIHECS OMOIOrMYECKHMHM KATAIM3ATOPAMHM XHMHYECKHX pPCAKIMHU M
pearecHTaMu (POTOXMMHYCCKHUX ITPOIIECCOB IPOTEKAIOIMX B KJIETKE M YYACTBYIOIIUE B
OOMeHe BEIeCTB, KaK IIPABIIIO, B COSIMHCHUHN CO CIICIU(HISCKIMH OCIIKAMH B COCTABC
(epMEHTHBIX CHCTEM.

Tuamun (ButamuH B;) - BOmOpacTBOpUMEINM BUTAMHH. Hapsgy ¢ aMHUHOrpyIImmoun
BUTAMUH B| cOIep:XUT aTOM cepbl M MOATOMY OH IIOJYYWJI CBO€ HAa3BaHME THAMUH. B
XUMHUYECKON CTPYKTYPE OH COJCPKHUT Ba KOJBLA - MUPUMHMIHMHOBOEC M THA30JLHOE,
coequHeHHbBIe MeTuieHOBOH (- CH») rpymmoi.

NH:‘ H +
|

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

[ lTupyuMUIMHOBOE KOJIBLIO TuazomoBoe KOIbBIO

TuamuH (ButamMmuH B)) - cOIsIHOKMCIAS COJIb.

[Ipy HegOCTATOYHOCTH THAMHHA Pa3BUBAETCS TSHKEIIOe 3a0oneBaHue Oepu-oepu. B
HACTOSILEE BpPEeMS YKE€ HMEIOTCA JaHHBIC I8 DOJATBEPKICHHS MHEHHS, 4YTO 3TO
3a001€BaHNE MOPECTABISICT COOOM KOMOMHMPOBAHHBIM ABHUTAMMHO3 IIPU KOTOPOM
OpPraHM3M MCIEITEIBACT ITIOTPEOHOCTh, M B JIPYTHX BHTAMHUHAX - pubodIaBuHE,
nupuokcure, Buramuie PP, C u gpyrux. M3 OmoxuMudyeckux HApyIMIEHUNM aBUTAMMHO3E
B, cnenyer OTMeTUTHL pa3BUTHE OTPHUILATEIABHOIO A30TUCTOTO OAllaHCA, YBEJIMYCHHE
BBIJICIICHUS CioMQBEQHo@MIAHOKHNCIOT U KpEaTHHA, a TAKKE PE3KOE YBEIMUYEHHE B KPOBU
KOH Eﬂ%ﬁ&%ﬁ&%m@ OCHOBHOM IMpOBUHOrpajgHou). Ilokazano, u4to
eonep KA e FHaMHANA B eeP/ICUHON MBIIIIEC U IIEYeHU Yy OOIBHBIX Oepu-Oepu B 5-6 pas

HIDKE HOPMBI. THAMUH IIMPOKO pacOopocTpaHeH B mpupoje. CoOmepKUTCS B MIICHUYHOM
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XJiebe, coe, TOpoxXe, 4 TAKKE B MPOAYKTA, XUBOTHOTO MPOUCXOKICHHUS - U IIEUCHH,
HOUKax, Moioke. Cyrounas motpednocts ot 1,3 10 1,9 mr.

HukoTtuHoBass kucmora (ButamuH PP) - BUTaMMH, OTHOCSIIUMCS K KOMILICKCY
BUTAMHHA B, HEOOXOQUMBIX YEIOBEKY W MHOTMM MIICKONUTAKOIMM. B Bujge amujga

HUKOTHHOBAS KHCJIOTAa BXOJHUT B cOcTaB KodgepmeHTOB neruaporeHas - HAJ(, u HA .
CopepxUTcs B MPOIYKTAX PACTHUTEIBHOIO U )KUBOTHOTO MPOUCXOKICHUS (MOJIOKO, MSICO,

peIOA, TpOxKU. HUKOTUHOBAS KMCIOTA MOXKET CUHTE3UPOBATLECA B OPTraHU3ME HEKOTOPEIX
)KUBOTHBIX U3 TpunTodana. CyTodHass MOTPEOHOCTEL YEJIOBEKA B HUKOTHHOBOM KHCIIOTE -

15-20 wr.
‘ COOH
SN

HukoruHoBas KkuciaoTa

[Tupugokcun (ButamuH Bg) Tepmuu "Burammun Bg" mpumeHsSeTCS KO BCeM TpeM
MPOU3BOIHBIM 3-OKCUITUPUMMINHA, KOTOPbIE 00JIaat0T BUTAMUHHON aKTUBHOCTBIO:

MUPUTOKCUHY, ITUPUTOKCAITIO, ITUPUJOKCAMHUHY.

CH.OH
HO 7™\ CH,0H:

H,G

[Tupugokcun
Burtamun Bg mmpoko pacnopOcTpaHeH B HPOJYKTAX PACTUTCIBHOTO U JKUBOTHOTO
IPOUCXOKICHUSI. VICTOUHUKOM 53TOr0 BHTAMHUHA JIJI1 4YECJIOBEKA MOIYT OBITh: TOPOX,
dacomp, xned, kaptodenanb, Mgco. CyrouyHas MTOTPeOHOCTH IS YEJIOBEKa TOYHO HE
YCTAHOBJIEHA, T.K. OH CUHTE3UPYETCS MUKPO(IOPONA KHILIEUHHKA.
[Iupuokcans (ButamuH Bg) - anpgeruHoe npoOru3BOJHOE ITUPUOKCHHA.

o0

uacfj CH,,OH

HUPHJOKCAILD

B Bune ¢ochopuoro sdpupa - mmpumokcanbdpocdara BXOIUT B COCTaB psna

(pepMEeHTOB, KATATHM3UPYIOIINX PCAKIMU IIEPEAMUHUPOBAHUS U JJCKAPOOKCUIIMPOHAHUS a-

OKYMEHT NOOMNWCAH
HMHHGKHCH@ﬂ%HPDHHGM noanvckIo

Cepmd:m 0 043
Piqoditdiami (BittaMith BY) "~ BonopacTBopuMblil BUTaMUH. B OCHOBA ero crpoeHus

Bnapeneiy: ekcaHApoBHa

JICCKUT CUCTCMd U304JUIOKCO3HUHA, U OOKOBOU LHCIIN - [IATHATOMHEIN CITUPT - pHﬁHTUJ’I.
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CHz' ( CHOH);" CHZOH

HSVes
| N 0 DA TAB Hi

buonornueckas akTHUBHOCTH pUOOG(GIABUHA OIPEACIITCS €ro OKHCIUTEIBLHO-
BOCCTAHOBHUTCIBHEIMH CBOMcTBaMH. PuOodnaBuH, mpucOeIuHAS JBAa aTOMa BOJOpOJA,
00OpaTHMO BOCCTAHABIMBACTCS, ITEpPeXOs B OCCIBETHOE COCIUHEHHE - JICHKO(IABHH.
BxomuT B cocTtaB (bJIaBUHOBEIX JierHaporeHas. M3 mumieBeXx mpoaykToOB pHOODIABHHOM
oorarel: Xxjeb (M3 MyKU rpy0oOro moMona), CEeMeHa 3JIaKOB, SHId, MOJIOKO, MSICO, CBEIKHUE
GpykTEl, OBOIM. B IleueHM M mOYKax >KMBOTHEIX PHOO(IABUH CBSA3aHO OENKaMH B
coctae ®MH (dmasuamononykiaeotua) u GAJ[. M3 oprannsma deroBeka M )KUBOTHBIX
pruOO(pIaBUH BEIJIEIAETCS ¢ MOYOH B ¢cBOOOHOM Bue. CyTOuHas IMOTPEOHOCTE YeJIOBEKa
2-4 wr.

PeTtunomn (BUTaMuH A) - )XUPOPACTBOPUMBIA BUTAMUH, MOJIEKYJIa KOTOPOTO COCTOUT
13 b - HOHOBOrO g/1pa U OOKOBOU U30MPEHOUTHOU 1IEIIH.

HsG . CH_; ClH’ QH"’
@, CH=CH-C=CH-CH=CH-C = CH-CH,0H
CI_‘3 : . . .

PRTRHON

Pernnon obnajaeT BBICOKOHM CIIEUM(PUUYHOCTHIO CTpOoeHHsA. V3MeHeHuss B OOKOBOM
[EeIM MPUBOAAT K CHMIKCHHUIO MM IIOJHOM IIOT€pE€ BMTAMHUHHONW AKTUBHOCTU Y
MOJIYUCHHBIX MPOM3BOAHEIX. JlelicTBHE CBETAa, HATPEBAHUE pPACTBOpA, ILIABJICHUE
KPUCTAJLUIOB PETHHOJA, KOHTAKT C ITOBEPXHOCTHO - AKTUBHBIMHM BeljecTBamu (IIBA)
IPUBOIUT K IJUC-, TPAHC - M30MEPHEIM nepexoam. [IpoButamMmHamMu peTUHOIIA SBISIOTCS
KapOTHHOU/Ibl. ButamMmuun A He0OXOmuM i HOPMAJILHOTO  pOCTa  MOJOIBIX
OpraHu3MOB,  00JaJaeT NPOTUBOUH(EKIIMOHHEIM JIEHCTBHEM, YYAaCTBYET B IpOIEcce
BOCIIPUSTHS CBETA U BBIIOJHSCT PAJl APYITUX OHOmorHYeckux (pyHKIHUA. COIepIKUTCS B
OOJBIIMX KOJUYSCTBAX B JKUPE IIEUCHH MOPCKMX PBI0O M HA3EMHBIX JKUBOTHBIX.
Haubonsmee copepkanue KApOTUHOUIOB B MOPKOBH, A0pUKOCAX, IIEPIe, TOMATAX.

Oprokaneidepon (BurtamMuH J[2) - KHpOpAcTBOPUMEIM BUTAMHH, B OCHOBE
CTPOCHHS KOTOPOTO JICKUT IUKJIONCHTAHNIEpTuapodeHanTpeHoBoe sapo. Ilpu 00myuennn
psma cTepuHOB (7-7IETHAPOXOJIECTEpUHA, SPrOCTCPHHOB) Yy JIydaMH OOpa3yroTcs
COOTBETCTBYIOIIUE BUTAMMHELI IPyNbl /]

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnapeneu; llleGayxoea TaTeAHa MEHEEHQ@?HHTEXHHKA BLIHOHHEHI/IH P ABOTI)I
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2.1. OIIPEAEJIEHUE TUAMHWHA

[Ipu ngelicTBUU  KENE30CHHEPOJUCTOrO  KajblMd THAMUH  OKHUCISCTCS C
00pa30BAHUEM JKEITOTO IMMTMEHTA THOXPOMA.

K 1-2 wMr mnopomka TtuamuHa go0aBmsawor 1-2 kammum  5%-1r0  pacTtBOpa
xenezocuHepoguctoro  kamus, 10 xameas enkoro Hartpa (10%-11 pactBOp) WM
nepeMmemuBaroT. [Ipum HarpeBaHuMM IKMIKOCTH OKpAIIMBACTCS W JKCITBIM  IIBET,
mpeBpameHuss THaMuHa B THOXpoM. [Ipu ocBemiennu yasTpaduOIeTOBBIMUA JTydaMH
THOXpOMAa BUJIHA TOIY0ast (pIr0OpECIICHIINS.

2.2.OIPEJIEJIEHUE HUKOTUHOBOM KUCJIOTBL

[Ipyu HarpeBaHMM HMKOTHHOBOM KHMCJIOTBI C PACTBOPOM YKCYCHOKHCIOM MEIU
obpa3zyeTcs CHHUM OCAaJOK METHOM COJIM HUKOTUHOBOW KHUCJIOTHI.

5-10 Mr HUKOTMHOBOU KMCJIOTHI pacTBOPAIOT npu HarpeBanuu B 10-20 xammsam 10%-
ro pacTBOpa YKCYCHOM KHMCIOTBI. K HarperoMy [0 KHMIIEHHS PacTBOPY J00ABIISIOT
paBHEIL 00BEM S5%-TO pacTBOpa YKCYCHOKHCION MEaHU. JKHIKOCTH OKpAIIMBACTCSA B
roayOOM IBET, & NPH CTOSHHMM BBINAJACT CHUHUU OCAJOK MEJHOM COJIM HHMKOTHHOBOH
KMCJIOTHI.

OINPEJIEJIEHUE ITMPUJIOKCHHA.

[Ipu mpubaBneHuM K pacTBOpPY BUTAMHUHA B6 pacTBOpa XJIOPHOTO Keje3a, KUJKOCTh
OKpAIlIMBACTCS B KPACHBIN I[BET BCJICIACTBHE OOPA30BAHUSA KOMILICKCHOIO COCIUHCHUS

Thna GeHOJIATA KeJIe3a.
K 5 kamnsm pacrBopa BurammHa B6 npuOaBnstor | kammo 5%-ro pacTBopa

XJIOPHOTO Kene3a. BerpsaxuparoT, :KUIKOCTE MPHUOOPETAET KPACHYHO OKPACKY.

2.4. OITPEJAEJIEHUE PUBODITABHUHA.

[Tpu noGaBiennu K pacTBOpy pubOOQIaBMHA KOHIIEHTPUPOBAHHOU COJISTHOH KHCJIOTEI
M METAIJIMYECKOrO IIUHKA MPOUCXOUT OYpHOE BBIJICIACHUE BOJOPO/IAa U B KOHIE PEaAKI[UU
JKEIITass OKpacka IKMIKOCTH MeHseTcsa. Peakius 00yclaOBlIEHA BOCCTAHOBJICHHUEM
pubodIaBuHA cHadana B poaodIaBuH (IIPOMEKYTOYHOS COCAUHCHHE), a4 3aTeM B
Ne’KO(pIIaBUH.

B mnpoboupky namuBaror 10 kamens B3Becu pubodnaBuna B Boje (0,025%-1),
MO0ABIAIOT 5 Kallejgb KOHLICHTPUPOBAHHOM COJISHOM KHUCJIOTBI U OIYCKAKOT 3€PHEIIIKO
METAIIMYECKOro uHka. HaunmHaeTcss OypHOE BBIJICTICHHE BOJOPOJA U HIET M3MEHEHHUE
Okpacku. OTMETUTE U3MECHEHUE OKPACKH B HAYAJIC M KOHIIC PEAKI[UH.

2.5. OIIPEJIEJIEHME PETUHOJIA.

Xi1opohOPMHBIM PACTBOD DPBIOBETO KHUPA. COMEDIKAILMHN DETUHOI., IIDH J100aBJICHUHA
P (bno%MEHTnuuﬁumH PP pd, CONCPIKAIIIN P » IPH 11

KOHIICHTPUPOBAHGM IOIOEPHON  KHCJIOTEI, IPHOOPETAET KPACHOE  OKpAIIMBaHME,
Ceptidukar: Z2C0000043E9ABBRBA52205E AA500060000043E
HEPEXONFIIGE B KDACHO-0VPOe.
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B cyxywo mpooupky ¢ 1 Mia peiObero sxupa B XJIOpOpOpME BHOCAT | Karimo
KOHILICHTPUPOBAHHOU CEPHOM .KUCIOTHL JKUIKOCTh OKPAIIMBACTCS B KPACHBIM 1IBET.

2.6. OIIPEJIEJIEHHUE 5PI'OKAJIBLIMPEPOJIA.

PeiOouit sxup, cojepiKamuii 3prokanbIluepon, npu J00aBJICHUM pacTBOpa Opoma
MCHSIET OKPACKY.

B cyxyro npodbupky BHOCAT 1-3 kammu peiObero xupa u 2-4 kamnjim pacTsopa opoma B
xnopodopme.. OTMETHTE U3MEHEHHE OKPACKH.

YKA3AHNWA 110 TEXHUKE BE3OITACHOCTN.

[Ipu mpoBejeHUM aHATIU30B HA KUPOPACTBOPUMBIC BUTAMMHLI pa00OTATE B
BEITSDKHOM IIKA(y M IIPU BKIIOYCHUN BEHTUIISIIUU.

4. KOHTPOJIbHBIE BOITPOCKI.

1. Uro Takoe BuTamuubl? Korga u keM OHU OTKPBITHI?

2. Kakre BUTAMMHEI OTHOCSTCS K TPYIIIC JKUPOPACTBOPUMEIX !

3. KakoBa cTpykTypa BUTAaMHHOB TpyImsl "A" 1 UX pU3HKO-XUMHUECKHES CBOMCTBA?

4. Kakue w3 H3BECTHBIX IMPOBUTAMHUHOB OOIaJAI0OT HAUOOIBILIECH AKTUBHOCTBIO
BUTAMHHA A M KAK OHM UCIIOJIL3YIOTCS B OpraHu3me’?

5. Butamun /[, ero XxuMHU4ecKO€ CTpOEHHE, OMOJOrhudyeckKas pojib, MCTOYHUKH H
MPOBUTAMHHEL.

6. Kakue cCTepUHEI ¥ IIPU KAKUX YCIOBUSAX CUHTE3UPYIOTCS B BUTAMUHEI rpyImbl /"
B Opranuszme’?

7. KakoBel (PU3MKO-XUMHUYECKHE CBOMCTBA HUKOTHHOBON KHUCJIOTHI?

8. KakoBo cTtpoenue pudbodaaBuna? Ero pacnpocTpaHeHue B IpUPOJIC U YIACTHE B
OOMEHE BeEIIeCTB?

9. KakoBa xumuueckas npupojga tnamuHa? [IumnieBsie MICTOUHUKH 3TOrO0 BUTAMHUHA.

10. B coctaB kakmx ¢pepMeHTOB BXOJuT mupHaokcuH? KakoBa ero xmmmuueckas
npupoga’?

JIABOPATOPHAA PABOTA Ne 7

Tema: «YI'JIEBO]JIbD».
1. TeopeTnueckas 4acThb (KOLIOKBHUYM).
1.1. YraeBojbl, onpenenenue U Kiaccu@ukamys.
1.2. O0mme cBOCTBAa MOHO3.
1.3. Jlucaxapunsel. Ctpoenue. CBONCTBA.
1.4. Ilomucaxapunel. CTpOeHHE CBOMCTRA.
1.5. ITumeBas leHHOCTh yIJI€BO/IOB.

2. IIpakTueckas 4yacThb.
2.1. OKAa3aTeJILCTBO HAJIMYUSA THIPOKCUIBHBIX TPYyIOI B  MOJEKYJIax

a MEHT NoarnucaH
}?TJIEEDJIDE_ 3NEKTPOHHOW NOANMCLIO

Ceptidmka cO 43E9ABBB952205E /BAS0006000004 3E
cnanenens 2+ e \OKSRALCIBCTHO HATM I KapOOHMIIBHBIX IPYIIIL.
AnsierugHas npooa Mype.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



2.3. Peakuumu BOCCTAHOBJICHUS METAJUIOB UM OKMCICHHS  VIJICBOJOB B
EJIOYHOM cpeJie.
2.4. Jlucaxapussil.
[[BeTHEIC peaKIIuX HA caxapo3y.
2.5. ITomucaxapumbl.
2.5.1. lIBeTHBIC peaKIuM HA KpaxmMaJl.
2.5.2. KommouiHele CBOMCTBA Kpaxmasa

1. TEOPETUYECKAA YACTD.

YTrneBOabl - MOMUTHIPOCKHANIBICTU/IE WM KETOHEI ¢ SMIUPUICCKON (POPMYIION
Cm(H20),. OHu nengarcs Ha MOHOcaxapuasl (OJIMH albJAEeTHTHBEIA UIH KETOHHBIA OCTATOK);
OUrocaxapubl (HECKOIBKO MOHOCAXAPUJIHBLIX OCTATKOB) U ITOJUCAXAPUIIBI - KPYIIHBIC
JUHEUHBIC WIM  PA3BETBIICHHBIE  MOJEKYJBI,  COAEpIKaIMe  OONBIIOE  YHCIIO
MOHOCAXapUHBIX OCTATKOB.

YTReBOIBI HAPAAY C OCIKAMH U JIMIIHAMU SBJISIOTCSA BAXXHECHITUMHU XUMHUYECKHUMHU
COCITUHEHUSMM >KUBBIX OpPraHu3MOB. B oOpraHusme >XHUBOTHBIX W 4YEJIOBEKA YIJICBO/IBI
BEIITOJIHSFOT BEChbMa Ba)KHEIC (DYHKIIUM: IIPEXKJIC BCErO YHEPIeTHYECKYIO (TJIABHBIM BUJI
KJIETOYHOTO TOIJIMBA), CTPYKTYPHYIO (00S3aTEIBHBIM KOMIIOHEHT OOJIBIIMHCTBA
BHYTPUKJICTOUYHBIX CTPYKTYp). 3alUTHYIH (y4yacTHE€ VYIJIEBOJHBIX KOMIIOHEHTOB
MMMYHOTJIOOYJIMHOB B MOJICP)KAHUM UMMYHUATETA). Y TJICBOBI TAK)KE UCITOIB3YIOTCS IS
CHUHTE3a HYKJIEHMHOBBIX KHCJIOT (pub03a, Ae30KcUpudOOpa), OHM SBISHOTCS COCTABHBIMU
KOMITOHCHTAMHM HYKJICOTHHBEIM KO(DEPMEHTOB, WIPAOIIMX HCKIIOYHTCIBHO BaKHYIO
pOIL B MeTadOIM3ME JKUBBIX CYIISCTB. B cocTaBe Tena dYenoBeKa pacTUTEILHBIX
OpPraHU3Max 34 CUET LCJLIFOI03bI HA JOJIIO YIIeBOA0B Ipuxogurcs 110 80% cyxou Macchl.

MoHocaxapunel - OCCIBETHEIC, TBEPABIC KPHUCTALUIMUECKHE BCIIECTBA, KOTOPHBIC
JIETKO PACTBOPSIOTCS B BOJI€, HO HEPACTBOPHMMEI B HEMOJSIPHBIX pacTBOpuTeax. Kak
IPABUIIO, OHM CJIAJIKOrO BKYCA.

OO0mue cBOMCTBA MOHOCAXAPHUJIOB CBSI3AHEI C HAIMYUEM B UX MOJICKYJIE CIIMPTOBBIX
M anbJeTUHbIX Ipynm. Kak crnupTel OHM 00pasyroT ankoroiasarsl. Kak ambpaeruasl OHU
CIIOCOOHBI K PEAaKIUM IOJUMEPU3AIMU U PEAKIMU BOCCTAHOBICHUS METAJLIOB U
OKHUCJICHUS YIJIEBOJOB. MOHOcaxapubl cojiep:KaT MmO KpamHEeM Mepe OJIUH
ACUMMETPUYHBIM aTOM VIJIEpOJa M MOTOMY MOTYT CYIIECTBOBATH B BHUJIC PAa3HBIX
cTepeon3oMepoB. Haubosee pacripocTpaHeHHEBIE B NPUPOE caxapa, TaAKUe, KaKk puo03a,
¢pykTo3a U MaHMO3a, oTHOcATCA K D-pany. IIpocTreie caxapa, copepixariye IIsTh U 0onee
ATOMOB YTJIEPO/]a, MOTYT CYIIECTBOBATh B BHUJI€ 3AMKHYTBHIX LUKINYECKUX MOJIyaleTanei
- (pypaHO3 (IIATHYICHHBIE KOJbI[A) WK IMUPaHO3 (IIecTUYNICHHEIE KOabla). dypaHo3El
MUPAHO3Bl BCTPEUAIOTCS B BHJIE AHOMEPHBIX o- U [-popM, KOTOpBIE B IIpOIECCE
MYTapOTalMd MOTYT IIPEBpaIaTeCcs Apyr B apyra. Caxapa, cmocOOHBIC BOCCTAHABIUBATH
OKHUCIIUTEIIM, HA3BIBAIOTCS BOCCTAHABIMBAIOIIUMU (peAyUUPYIOINIMMH) caxapaMu.
Jlncaxapusbl COCTOAT M3 JABYX MOHOCAXapHI0B, CBA3AHHBIX JIPYT C JPYrOM KOBAJIICHTHOM

CBA3LBHO. Mﬂ%g@%%&T H%GH%ERIH{HT JBd OCTAdTK4d D-FJIIDI{DELI, CBJA3dHHLBIX JIpyr C JpyromMm

ou( 1 —>4)-rmrsHeHieoncre 0.  1akTo3a oOpa3oBaHa U3 D-ramakto3sl U D-riaroko3sL
zspmd:mﬁar 2C0000043E9ABBB952205E 7BAS00060000043E

AXAPO3A;cKOEOPATE HEQFHQCUTCS K KATETOPUM BOCCTAHABIIMBAIOIIMUX CAXapOB, COCTOUT

13 0cTaTKOB D-TIr0k03E1 1 D-(pyKTO3BI, COETMHCHHBIX JIPYT C JIPYTOM Uepe3 aHOMEPHBIC
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atombel  yriaepoga. Ilomucaxapunel  (IJIMKaHBI)  COJZIEPIKAT OONBIIOE  YHCIIO
MOHOCAXapUJHBIX OCTATKOB, CBS3aHHBIX JPYr C JPYrOM TJIHKO3HJHBEIMH CBS3SIMH.
HekoTophle M3 HUX WUWIparOT pPOJb PE3CPBHBIX yIiIeBOJ0B. Haubojee BaXHBIMHU
pPE3€PBHBIMM ITOJHUCAXAPHUIAMH SBIIIOTCS KpaXMald U IIMKOTEH - BBEICOKOMOJICKYIISPHBIC
PA3BETBJICHHEIC ITOJIMMEPEI, B KOTOPBIX OCTATKU TJIFOKO3bl B JIMHCMHBIX YYACTKAX IICITH
COeUHEHBI Ipyr ¢ apyromMm ol—4)-ceazamu. I'uagpomus o l—4)-cBsa3eld IpOUCXOIUT

OJ] JICHCTBHEM ol-aMHJIa3bl, a o(1—>6)-cBa3ent - moj aercTBHeM ol 1 —6)-TIIIOKO3MIa3EL
Psn monmmcaxapuoB (pyHKIIMOHHUPYET B KAa4EeCTBE CTPYKTYPHBIX 3JICMEHTOB KIICTOUHEBIX
CTCHOK. B CTpyKTypHOM IOIHcaxapuje PacTCHUM ICIUII0JI03¢ OCTATKU D-IioKO03EI
CBSA3aHEI Ipyr ¢ Apyrom B(l1—4)-ceazavmu. llemmono3a ycToONUMBA K BO3JCUCTBHUIO O- U
B-amMunas, ¥ TOTOMY ITO3BOHOYHBIC HE MOTYT IIEPEBAPUBATE KIICTUATKY.

2.TEXHUKA BbIHTOJIHEHUA PABOTDI.

2.1. Jloka3areasCcTBO HATMUMS THAPOKCUIBHBIX TPYIII B MOJIEKYJIaX YTJIEBOJIOB.

[IpuOOpEI: MITATUB ¢ MPOOUPKAMU, TUIICTKU I'PATYUPOBAHHEIE.

PeakTuBsl: rroko3a, 5% pactBop; eagkuil HaTpuii 30% pacTBOp; CEpHOKUCTIAS ME]Ib,
1% pacTBOp; cepHas kucnora, 10% pactBop.

B npooupky nHamuparor 3 mia 5% pactBopa rimoko03bl, nooaBisirorT Imm 30%
pacTBOpa €KOTO HATPHUA U MO KamiM 1% pacTBopa cepHOKHCION Meau. O0pa3yrommmcs

UIpaT OKHUCHU MEJU IPU HAIHMYMM caxapa pacTBOPSETCS, OKpAIIUBAS XXUJIKOCTh B CHHHU
I[IBET.

CuSO,4+2NaOH = CU(OH)3+NHESO4

2.2. Jloka3aTeabCcTBO HATMUMS KAPOOHUIBHBIX TPYIIIL.
AnsnerugHas npoda Mype.

B npobupky HamuBaroTr 2mi1 5% pacTBOpa TiTOKO3EI M cTONBKO ke 30% pacTtBOpa
enKkoro Hatpus. JKUJIKOCT, HArpeBaroT O kumneHwus. [losgBnsercs cHagama jxentoe, a
3aTeM TEMHO-0ypOe OKpAIIUBAHUE U 3aI1aX KapaMelu, JeIarouiics 001ee 3aMeTHRIM IIpH
MOJIKUCIICHUM XXHUAKOCTH 10% cepHOM KMCIIOTOM.

2.3. Peakuuum BOCCTAHOBJICHMS METAJUIOB W OKHCJICHUS  VIJICBOJJOB B
CIOYHOU CpEeJIC.

Peakuyuyn BOCCTAaHOBJIEHMSI METAJUIOB OCHOBAHBI HAa CBOWCTBE MOHOCAXapwIOB
Onarofaps HaJEHQBMOTACKYJIe YIAEBOa CBOOOHEIX ANBJIETUAHEIX WM KETOHHBIX

Lpy HIE&_K%E@;E%?&E%M%Q% 34 CYET BOCCTAHOBJICHUS TSDKEIIBIX METAJLIOB.
snaseney: | [ prOOpHE-E Tarue-empodbrpkamu. [lunerku rpagyupoBannsie. CriupTOBKA.
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PeaktuBnel. |'moko3a, 1% pactBop. Enkmit Hatpum, 10-% pactBop. CepHOkucaas
Menb, 1% pactBop. PeakTuB denuura.

2.3.1. IIpoba Tpommepa.

K 3 ma rmroko3er npubaBgoT 1 mm 10% pactBopa €1Kk0ro HATPUSA U IO KAIIsIM
1% pacTBOp cepHOKucION Menu. Ilpu HamMuuu JrOKO3EI 00PA3YIOMIMNUCS OCAJOK THapaTa
OKHCH MEJM PACTBOPSCTCS, OKpalllhBas >XUIKOCTH B TOIyOOM IBeT. BepxHuil cnou
KAJKOCTH HArpeBarT 0 KuneHus. llosgBieHue XEITOro, 3aTeM KpacHOro Ocajka
YKAa3bIBACT HA OKHMCIICHUE TJIFOKO3bI U HA BOCCTAHOBJICHUEC ME]IH.

2.3.2.1Ipob6a ¢ :xuakocTeio denunra.

K 3 M 1% pactBopa rimroko3sl ipudaBinstoTr 1 mu xxugkoctu denunra. Bepxaui
CIIOM COJICPKUMOrO IIpOOMPKU HArpBaroT ;0 kuneHusd. lloseasercs, kak u B mpode
TpoMmmepa, )KEeNThIN 0CAIOK THIPATA 3AKUCH MEIU WIHN K€ KPACHBIM O0CAJIOK 3aKMCH ME/IH.

2.4. Jlucaxapuspbil.
[IBeTHBIC peakiMu HA caxapo3y.

Jlvcaxapuinsl SBASIOTCS AHTHIPUIAMH MOHOCAXapHI0B, UMEIOT OOIIYIO (hopMyITy
C12H201;. Ouu 00pa3zyrorcs U3 JABYX MOJICKYJ MOHOCAXApHUIOB IIPH B3aMMOCHCTBUHU
MJIM JIBYX KapOOHUJIBHBIX I'PYII (caxapo3a), WM KapOOHUIILHOM I'PYIIIbI OJJHOU I'eKCO3bl
M CIMPTOBOM TPYHIIBI Jpyrod (JakTo3a, MaiabT03a, ILEI00M034) C BBIICICHUEM

MOJICKYJIBI BOJIHI.
[Ipubopel. LllTaTuB ¢ mpodbupkamu. Ilunetku rpagyuposannsie. BogsHas 0aHs.

Peaxtusel. KobaneT cepHOkuchbii, 2-% pactBop. Peaktur CemuBanosa. Caxapo3sa,
1-% pactBop. Enxuit matpwuii, 10-% pactBop.

2.4.1. IIpoba ¢ cepHOKHUCIIBIM KOOAIETOM.

B mpoOupky k 2 Ma OJHOIPOIEHTHOIO pacTBOpa caxapO3bl IPUIHBAKOT HECKOJILKO
Kareab 2% cepHOokucaoro koodanesra. JlodaBmsior 1 ma 10% pacTtBOpa €1KOro Harpus.
JKunkocTs okpammBaeTcs B (PHOJICTOBBIN I[BET.

2.4.2. IIpoba CenuBaHORBA.
B npoOupky k 2 mi1 caxapo3sl npunuBarT 2 Ml peaktuBa CennBaHoBa. Harpesarot
2-5 MUH B KMIIAIICH BOAIHON OaHE, )KMIKOCTh OKPAIIIUBACTCS B KPACHBIU I[BET.

2.5. Ilonucaxapupl.

AOKYMEHT NogarimcAH
[lonmesxapisgbIABILIFOTCS AHTUAPUIAMH MOHOCAXapuJ0B, KOTOPEIE 00pa3yrTcs B

pesyIET Eﬁiiﬁéﬁﬁﬁﬁfﬁﬁiﬁ JIBIIOI0 KOJMYECTBA MOJIEKYJ MOHOcaxapuaoB. Haubosee
Ba)KHEIC TOJIMCAXapPH/IEl TOCTPOCHEI M3 TEKCO3.
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[Ipubopel. LllTaTuB ¢ mpodbupkamu. I pagynpBaHHbIC MUIIETKHU.
PeaktuBbel. Kpaxman, 1% pactBop. PactBop Jlrorons. CepHOKHCIBIM aMMOHMH.
OTUIIOBBIA CITUPT. DPUp.

2.5.1. lIBeTHBIC peakIIuM HA KpaxMaJl.

B npobupky nHamusBaror 2 Mua 1% pactBopa kpaxmana, J00aBasioT 1 kammiro
pactBopa JIroromsa. JKuJkOcTh OKpamMBaeTcs B CHHHUM IBET, HCUE3AIOIIUMM IIpH
HAIrPEBAHUU M TMOSBISIONIMMCA CHOBA mOpH oOxjaxaeHuu. llostomy mnpoOy ¢ HOgOM
CIE€AyEeT MPOBOIUTE TOJIBEKO C XOIOJHEIM PACTBOPOM KpaxMaa.

2.5.2. KonnougHeie CBOMCTBA KpaxMasa

B tpu nmpobupkm HammBaror 1o 2 mu 1% pactBopa kpaxmama. B mpooupky Ne 1
NPUIIMBAIOT KPUCTAJUIMYECKMM CEPHOKHUCIBIM AMMOHMHU 10 MOJHOTO HachkimeHus. Hap
HEpPACTBOPHUBIIMMCS  CEPHOKHUCIBIM aMMOHHEM  OOpasyeTrcsi OCaJOK  Kpaxmala
(BeicanuBaHue). B mpoOupky Ne 2 npunmBarOT ASTUIOBBINM COUPT U HAOIIONAOT
BEIITAJICHUE Kpaxmajaa B ocagok. B mpooupky Ne 3 mpuamBaroT 3pup ¥ OTMEYAIOT TO K
SIBJICHUE, YTO U B IIPEBIIYIIEM OIIBITE.

JIABOPATOPHAA PABOTA Ne 8

TEMA: XAPAKTEPUCTHUKA ITNILIEBOI'O CbhIPbA

[locTynaroniee Ha NpEANPUATHE CHIPbE IMOJBEPracTcs BXOAHOMY KOHTpOm0. IIpu stom
ONpPEIEIACTCA €r0 KadyeCTBO, COPTHOCTb, BJIAXHOCTH, 3aCOPCHHOCTH U JIPYTHE
MOKAa3aTeIIN.

Omoop npoo.
[Ipo0ba - 5T0 yacTes cpegHero oopasia, MPUrOTOBICHHAS COOTBETCTBYIOIUM 00pa3oM J1Jis
IPOBECHUS 1a00PATOPHEIX UCITHITAHUH.
[IpoOBI XMIKOCTEN OTOMPAIOT CHEHMAIBHBIMU TPYOKAMM - MPOOHUKAMM WIH HACOCOM
KOHCTPYKI[UU BaxTuHa.
[IpOOEI CHRIMYYHUX U MENIKO3E€PHUCTHIX MATEPUAIOB OTOMPAIOT CIICHUATIBHBIM MEIIOYHEIM
IIIYIIOM M3 Pa3HBIX MECT - BEPXHET0, CPEJIHETO U HMHKHETO CJIOEB MEIIIKA.
O0pa3usl Msaca YOOUHBIX JXUBOTHBIX JIJIS HCCIIEJOBAHUS CBEKECTH OTOMPAIOT OT KaXKIOH
MSICHOM TYIIIM M €€ YAaCTHU LeJbIM KyCKOM Maccod He MeHee 200r U3 ciaeayrommux MecT: y
3ape3a, MPOTHUB YSTBEPTOTO U IISTOrO MICHHBIX ITO3BOHKOB, B 00JIACTH JIOIIATKH, Oeqpa U
TOJIICTBIX YacTeW MBI, OO0Opa3ibsl 3aMOPOKEHHBIX WM OXJIAXKJICHHBIX OJIOKOB Msca
COMHUTENBHOU CBEKECTU OTOUPAIOT LIEJIBLIM KyCcKOM Maccou He meHee 200r.
JIns moaydeHUs OJHOPOJHOM MIPOOBI KAXKABINM 00pa3el] OTACILHO IIPOIYCKAT 4Yepe3
MSCOPYOKY ¢ JJTHAMETPOM OTBEPCTHI peIICTKH 2MM: (hapIl TIIATEIFHO MEePEMEITNBATOT.
HNccnenoBanus XUMHMYECKUX, OPraHOJEIITUUSCKUX U MUKPOOMOIOTHYECKHX ITOKA3aTelICH

JOKYMEHT MNMOANCAH

Msca NTULBIEAIPOBOMWINVEGRC TPEX O00pa3snax (Tymkax), OTOOpaHHBIX M3 OIOBOPEHHOTO
KOJiecTBa , AIUKOR,, O KOKIOTO 00pasua OTPe3aroT CKANbIIeIeM HA BCHO TIyOHHY

MBIIIIEI TOJICHH U Oefpa 70r M, HEC CMCIIMBAs OOpa3lbl, JBAXKIbLI M3MEIBYAIOT HA
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MscOpyOke. dapin TIIATEIBHO IIEPEMEMIMBAIOT U OepyT HEOOXOJUMEBIC [JIsI aHAIHU3a
HABECKH.
[loozomoeka npob

[TogroroBka mpo6 11 (PU3MKO-XUMHYECKOTO HCCIICOBAHUS 3AKIIOYACTCSA B ITOJYYCHUH

OJHOPOIHOU MACCHI MPOYKTA MyTEM €T0 U3MEIBUCHUS, paCTUPAHUSA, IICPEMCIINBAHUSA (B

3aBUCHMOCTHU OT €r0 BHUJIA).

[lepen n3amMenbueHUEM IIPOBOIAT CACIYIOIIME OICPAL[HH :

B MPOJYKTAX M3 KOCTOYKOBBIX ILIOJOB YJANISIOT KOCTOYUKH, B OCTAJIBHBIX IIPOYyKTaxX
yIAJSIOT BETOUKH, YAIISIMCTUKHY U IIOCTOPOHHUE MTPUMECH;

3AaMOpPOKCHHBIC TIPOAYKTHI MPEABAPUTECIBHO pPa3MOpPAKUBAIOT B 3AKPBITOM IIOCYIC;
KUIKYIO (pa3y, 00pa3yronIyrocs Ipy pa3MOPAKUBAHUH, JOOABISIOT K U3MEILYCHHOMY
IPOJIYKTY.

[Ipo0y mpo1yKTa B 3aBUCUMOCTH OT KOHCHUCTECHIIUU U3MEJIBbYAIOT C IIOMOILBIO MICOPYOKH,

IPOOUIIKM, TOMOTE€HHU3ATOPA, MUKCEPA UM B CTYIKE IO MOJYYECHUS TOMOT€HHON MAcCCHI.

Ecimu oT nmpogykTa ObLIa OTAEICHA XKUJKOCTh JIJIS ONpPEASICHUS COOTHOICHUS YaCcTeH, TO

MOCJIe U3MEIBLYCHHS TBEP/I0M Y4acTh 00¢ (pa3sl COCTUHSIOT U IICPECMEIIINBATOT.

[logroroBaeHHy0 mpoOy NPOAYKTA MOMEILIAIOT B CTEKISHHBIN cocyd. I onpenencHus

BUTAMHUHOB HABECKY O€pyT cpa3y I0CJe MOPUIOTOBICHUS IIPOOBI, a [JIS OCTAJbHBIX

(HU3MKO-XMMHYCCKHUX AHAIN30B - II0 MEPE HAJJOOHOCTH B TeueHHe cyTOK. [Ipu 3TOM npoOy

XxpausaT npu Temmeparype ot 0 go 5 °C.

[Ipu moaroroBke npod NpOJYKTOB HEOOXOIUMO YUMTBIBATE P/l TPEOOBAHUM:

IS ONPENCIICHUS MACCOBOM JIOMM TSKEIABIX METAUIOB (TOKCHMYHEIX 3JEMCHTOB)
M3MeJIbUeHUE MPOBOJIAT B ammapare U3 MaTepuaid, KOTOPbIH HE MOXKET 3arps3HUTh
MPOJYKT METAJLIOM;

U1 OIpejie/icHus MAaccOBOM Joau BuramuHa C B IPOAYKTE HE JOIIYCKAETCS €ro
M3JIMILIHASA adpaius, HArpeB U CONMPUKOCHOBEHUE ¢ METAJIMYSCKUMHU ITOBEPXHOCTAMU
)

IS OIIpeIeICHUS METAUIMYSCKUX ITpUMEcer Ipo0y MPOAYKTA HE PACTHUPAIOT, a4 TOJILKO
M3MEJIBYAIOT U MEPEMEIINBAOT.

Bxoonou kxonmpono.

[lensro ABIs€TCSA YCTAHOBICHUE JOJIM CTAHJAPTHBIX U HECTAHJAPTHBIX ILIOIOB, BUIOB

MOpYH, A JIJII HEKOTOPBIX MPOIYKTOB (S0JI0K, BUHOTIPA/1a) MACCOBOM JIOIH CYXHUX

BEILICCTB.

[Ipu mpOBeIeHNM TEXHUUECKOTO aHAIN3a CBEKUX OBOIICH U IIOOB IIPUHUMAKOT BO

BHHMAaHHE CJICAYIOIHE MPU3HAKKA: (POPMY, BEIUYHHY, OKPACKY, CTEIICHb 3PEJIOCTH,

BHYTPEHHEE CTPOCHUE IUIOOB U OBOILIECH, HATUYUE ITOBPEIKACHUN (MEXAaHUUYECKHUX,

CEJIbCKOX03SIMCTBEHHBIMU BPEIUTEISIMM U JIP.)

KauecTBO Msca onpenensgeTcs ero MOp(OIOTHYCCKUM U XHMHYCCKHM COCTABOM,
IPABWIBHOCTBIO TEXHOJOTMYECKON 00padOTKH TYI U CBEKECThIO. /[00pOKadecTBEeHHOE
MSICO JOJDKHO OBITH XOPOIIO 00ECKPOBIICHO, HE UMETE CTYCTKOB KPOBU, KPOBOMOITECKOB,
IOOUTOCTEHN, MOBPEIK/ICHHBIX TKAHEH, OCTATKOB BHYTPEHHUX OPraHOB M 3arpsi3HCHUU
CONIEPIKUMBIM XKEITYIOUHO-KUIIEUHOTO TPAKTA. CTeneHb CBEKECTH MACA ONpeIeIIaeTC

JOKYMEHT MNOANWCAH
OPraHOJICITPHHTORHMIRAMTRE KC XUMHYCCKHMH U 6HKT6PHDJIDFH[IECKHMH MCTOIdMH.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KauecTBO )XHUBOM PBIOKI XapaKTEPHU3YETCS €€ OOIIMM COCTOSHUEM, YIIMTAHHOCTBIO U
pazMepamu. JKuBas peida JOIKHA OBITH 37JO0POBOM, YIIMTAHHOM, C €CTECTBEHHOU
OnecTsIed OKPACKOM, 0e3 HAPYIKHBIX IMMOBPEKACHUU U BUJUMBIX TPU3HAKOB
3a00JICBAHHH.

OxnakjeHHas pplda UMeeT TeMIIepaTypy B TOIIIE Msca y mo3BOHOUHMKA | - S°C. Priba
XOpOMIETO KAYECTBA JJOMKHA UMETh €CTECTBEHHYH OKPACKY, YHUCTEIE KOXKHBIC ITOKPOBEI
0e3 MOBPEKICHUM, )Ka0Phl OT TEMHO KPACHOIO 10 PO30BOr0 I[BETA, IIOKPBITHIC TATy4eH
IPO3pAvHOM CJIM3bI0; 3aI1aX CBEKUHM, 0€3 MOpOoYaIuX MPUMECEH.

MoposkeHas ppida XapaKTepU3yETCA TEMICPATYPOU BHYTPH MBIII] OT -6 110 -8 °C u
HIKe. 110 KauecTBY MOPOIKEHYIO pBIOY MOpa3/ICIIIIOT HA IEPBLIM U BTOPOU copTa. Pri0a
IIEPBOr0 COPTA JOHKHA OBITE 0€3 Kakux-11u00 nedextoB. Ecnu OHA He COOTBETCTBYET
TpeOOBAHUSAM NIEPBOTO COPTA XOTS 11O OJJHOMY U3 IIPU3HAKOB, HO BIIOJIHE
OOPOKAYECTBEHHA, TO €€ OTHOCAT KO BTOpOoMY cOpTy. I1I0BTOpHO pazmopokeHHasd peiOa
SBJISICTCS IPOIYKTOM MOHMKEHHOTO KAUueCTRA.

CBeKecTh PEIOBI MOKET OBITH OLIEHEHA IT0 CTEIICHU €€ IIOMUHECLICHIIUM: ITPU
COMHHTEJIBHOMN CBEXKECTHU MOSABIACTCS SIPKO-0€710€ CBEUCHHE C TOTYOOBATEIM OTTEHKOM,
HEeCBEXXas pbl0a JaeT KOPUUHEBATOE CBEUCHHE ¢ OPAHIKEBBIMU WJIH KPACHBIMHU IISITHAMH.

Bx01HOMY KOHTPOJIIO MO/IBEPrarOTCs pACTUTEIIEHBIC Macaad. B 3aBUCMMOCTH OT CTEICHU
OUYMCTKH PACTHTEIBHEIC MACIIa MTOIPa3/Ie/IAIOT Ha Hepa(hMHUPOBAHHEIE,
THAPATUPOBAHHEIC U paduHUpoBaHHEIC. K MOKazaTeraM, XapakTCpHU3YIOIHUM BUIOBEIC
MPU3HAKUA U TOBAPHEIE KaUueCcTBA (CBEKECTh, IIPUMECH JPYTHUX MACEII), OTHOCAT 3amax,
BKYC, IIBET, IPO3PAYHOCTh, OTCTOMN, INIOTHOCTh, KOA(PDHUIIMCHT IIPEIOMIICHUS, KMCIIOTHOE
¥ MOTHOE YHCHIA, YUCJIO OMBIICHUS, HATUUNE HEOMBIIISICMBIX BEILICCTB.

[Toncomueunoe Maciio papMHUPOBAHHOE UMEET ¢I1a00 BEIPAKEHHEIN BKYC, 3amax, a
€30J0PUPOBAHHOE BOBCE JIMIICHO 3amaxa 1 BKyca. OHO mpO3pavyHOEe, HE COMECPIKUT
OTCTOS, TaK KaK B HeM HeT pocdatuioB. Kuciaornoe uncno - He 6omee 0,4 mr KOH.
['maparupoBaHHOE MACIO UMEET 0OJIee HMHTCHCHUBHYIO, YeM papUHHUPOBAHHOE, OKPACKY,
JIEUTCS Ha MIEPBBIM U BTOPOM copTa. B Macie nmepBoro copta HOpMHPYETCS KOJIUUSCTBO
docharunon (0,05%), 1 kucimorHoe uncno cocrasnseT He 6oiee 1,5 mr KOH. B macne
BTOPOTO cOpTa MOXKET cojiepkaTbes 10 1% dochaTugoB U KUCTOTHOE YHUCIIO IOCTUTACT
2,25 mr KOH. OtcToi onpeiensatoT BECOBEIM M O0ObEMHEBIM METO/JAMM, 1IBET - B
MPOXOIAIIEM WM OTPAXKCHHOM CBETE B CTAKaHE quaMeTpoM 5 cMm mpu 20°C; cnon
MPOJIYKTA IIPU 3TOM JIOJDKEH OBITH HE MEHee 5 ¢cM. BKyc ycTaHaBIMBarOT OMpOOOBAHHEM
npu 20°C, a 3amax - 1mocjie pacTUpaHUs HA JaJOHSX.

Caxap-IecoK BEITYCKAIOT TPeX BUJIOB: MEJIKOKPHUCTAIUTHYCCKUN, paPMHUPOBAHHELINA U JIJIS
IIPOMBIIIUICHHON nepepaboTku. PapuHUpOBAHHEBIN caxap-IecOK JOMKEH OBITH CHIITYYHM,
CYXHUM Ha OIyNb, 0€3 IIOCTOPOHHMX MNpHUMEcCEeH M KOMKOB, O€JIOr0 I[B€Ta C OJICCKOM.
Kpucrtamiel 0JHOpOJHBIC, C SPKO BBEIPAXKECHHBIMM I'paHsaMU. BKyc caxapa u ero pacTBOpoB
CIaJKuM, ©0€3 IOCTOPOHHEr0 mnpHuBKyca U 3amaxa. (Caxap JOIKEH pacTBOPSTHLCS
MOJIHOCTBIO, 0%33 sl IPO3padyHbBId pacTBOp. BnaxxHOCTh He MomKHA mpeBbimaThk 0,14%,

NnoanncaH 0
cn,uepmam«mammmnnmm MeHee 99.75% (Ha cyxXyrw Maccy), a caxapa-mecka

DAbITMpPOBAHROTO cO0TBETCTBEHHO 0,1 1 99,9%.
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OcCHOBHOE BHHMAHHME CcJeAyeT VYIEISTh KOHTPOIIO YCIOBHM XpaHCHHUS IIPSHOCTEH.
XpaHaT MX B INIOTHOM YIAKOBKE, HE MPOMYCKAKOIIEH BIard M BO3ayxa. VX Hemw3s
JIepKaTb B IIOMEILECHWH, TJ€ HaXOJATCSd Jpyrue IMpOJAYKTBI ¢ PE3KUM UJIH
crienu(pUUecKUM 3amaxoM. HerepMeTHYHO yIIaKOBaHHBIE TIPSHOCTH TaK)XE€ MOTYT
[epeIaBaTh CBOM 3aIlax ApyrUM IpOayKTaMm. Temrieparypa XxpaHeHus npsHocTei 2-15°C
IIPpU OTHOCUTENLHOU BIIAXKHOCTH BO3yXa He Beime 75-80%.

[IumieBass conb JODKHA HMETh ONPEACICHHBIM IS KaXKJOr0 cOpTa pasMep 3epeH, a
TAK)KE BJIAXKHOCTh. XWUMHWUYECKUUN COCTAB BCEX BHJJOB ITHIIECBONM COJIHW JOJDKEH OBITH
OJUHAKOBEIM, IIPUYEM KOJIWYECTBO IIPUMECEH B MEPECUETE HA CYXO€ BEIIECTBO HE
JTOJDKHO IIpeBBIATE 2,5%. JlOIycTUMBI cleIyrone KOIu4ecTBa coiek, (MaccoBas a0,

%):

MarunueBsie cou (B iepecyeTe HA OKCHJ] MAarHus ) 0,18
M3BecTKOBEIE COMU (B MIEpecUETe HA OKCH]] KAJIBL[US) 0,78
Kanuiineie comm (B iepecyeTe Ha OKCHJI Kaaus ) 0,11
Cynedate! (B mepecdyeTe Ha CEPHBINA AHTHIPH]T) 1,00
B ToMm uucne:
cylnndar HaTpus 0,50
XJIOPHOKHUCJIIBIE, OPOMUCTBIC U HOJJUCTEHIE,
a TAK)KE OPTAHMYECKHUE COCTUHECHMS Cnenpl

B comu He JOMKHO cOAep:KaThCs U CIEA0B COSTUHCHUM BBEJCHHBIX METAIIOB, 4 TAKXKE
HUTPATOB U HUTPUTOB. Peakiius pacTBOpPOB CONMM HA JIAKMYC JIOJDKHA OBITh HEMTPAILHOU,

T.¢. PH=17.

KauecTBO KOHCEpPBHOM NPOAYKLUMU B 3HAYWUTCIBHON CTEIICHHM 3aBHCUT OT KadecTBa
MOCTYITAIOIIETO HAa IPEINPUATHE CHIPbSI, U B IIEPBYHO Ouepelb OT TEXHOJOTHMYECKUX
Ka4eCTB TOrO0 MM MHOTO XO3SMCTBEHHO-OOTAHMYECKOTO COPTAa OBOILECH, INIOAOB U SATO].
KoOHcepBHBIE COpTa 3THUX KYJIBTYP JOJDKHBI OTBEYAThH OIPECICHHBIM TpeOOBAHMSIM,
OPEeABABICHHEIM K HHUM MOPOMBIIUICHHOCTBIO. B IemsX BBIABICHHS BO3MOXKHOCTH
MCIIOJIb30BAHUS KAXKIOT0 cOpTa HEOOXOJMMO MPOBOIUTE KOMIUICKCHBIC U3YYE€HUS COPTOB,
KAaK M0 arpOOMOIOrMYECKUM, TAK M M0 XMMHKO-TEXHOJIOTHYESCKUM MOKA3ATEIISIM.
[IpurogHOCTE COPTOB OBOILEH, IIOJOB W SArOJ A NEepepadOTKH YCTAHABIMBACTCS HA
OCHOBAHHUM PE3yILTATOB:

a) TEXHUYECKOTO aHAJIM3a ChIPhS;

0) XMMHUYECKOTIO aHAJIM3Aa ChIPhS.

Paboma: OcHOBHBIC MOKA3ATENN KAUYECTBA KAITYCTHI OCITOKOYAHHOM.

A. Texnuueckuu ananus.
a) Onpenenenue GopMel koudaHa. J[g BBRIMOJHEHMS 3TOM PaOOTHI IITAHTCHIIUPKYJICM
M3MEPSIOT BBICOTY ILIOJA M €r0 HauOOJBIIMN JguamMeTp, MMm. OmnpenenstoT HMHCKC IO

dopmyne Y=H/D.
AOKYMEHT NOANMWCAH
[Ipu unnekeextre WOKPyTIas

Ceptvdmkatr: 2C0000043%9ABBB952205E 7BAL00060000043E
Bnapeneu; meﬁayx%jfr a?aﬁé&?f%é%%'r%?ﬂ HJIN YHHHHEHHHH
<1 - mIOCKOOKpyTIas
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0) Onpenenenue pazMepa OpraHojienTudeckd Ha ocHoBanuMu H u D.
B) OmnpeneneHue NIOTHOCTU. JIJI1 BBIMOJIHEHMS ASTOM padOTHI OMNPECISIOT MACCy

(B3BemmMBaHueM) U 006eM (n3mepenneM). [1o popmyne p = m/v onpenensaioT IIOTHOCTE.
V = 4/3I1R?

r) OnpeeneHue 1BETA U BKyca (OPraHOJIEIITHYECKH ).

OCHOBHBIE ITOKA3aTEIIM, OMPEACIICMBIC ITPH TEXHUUYCCKOM aHAJIN3€, 3aHOCAT B Ta0mMIy 1.

Taomuna 1.
Pazmepsr, Mm
Cpenus HMunekc | Xapakrep | Lser | Ormxo-
HanmenoBanue A Macca, (pOpMEI | MOBEPXHO ne1, %

CTH
Bricor | Jlimna

b. Xumuueckuu anaius.

KouaH ounIarT OT MOKPOBHBIX JTMCThEEB. OT KaKA0r0 KO4YaHa BRIPE3aroT 1/8 4acTh BIOJIb
OCH, 3aXBAaThIBASI BCE YACTHU TKAHU. 13 0OTOOpAHHBIX YACTEH yHAAISIOT KOUEPBITH, a 3aTeM
X MU3MENBUaroT. M3 n3MenpueHHON YacTH (IIOCHe TIIATEIBHOINO II€pEMEIINBAHNUS) OepyT
JIBE MapaJLICJIbHBIC HABECKM JIJIS KAXKJIOTO aHAIU3A.

a) ompeelICHUE COJICP)KAHUSA CYXUX BEIISCTB BEICYILIMBAHUEM.

MeTon OCHOBAH Ha CIIOCOOHOCTH MCCICAYEMBIX OOBEKTOB OTAABATH BJAry IIpH
onpesencHHON Temmeparype. ConepikaHHEe CYXHX BEIIECTB YYMTBIBAKOT II0 Pa3HOCTH
MACCBI UCCSIYEMOTO MPOYKTA 10 U MOCJE BBICYILIUBAHMS.

MeTtomuka.

brokc BBICYIIMBAIOT 70 ITOCTOSHHON MACChI, OXJIAXKIAIOT B SKCHKATOPE M B3BEIIHMBAIOT C
norpemHocTeio He 0onee 0,001 r.

B Orokc momeraroT Sr MOATOTOBJICHHOTO JJISI AHAJIW3A CHIPbS, 3aKPBIBAIOT KPBIIIKOM,
B3BCIIMBAIOT HA AHAIMTUYECKHMX BECAX C TOU KE TOUHOCTEIO.

OTKpPBITEIM OIOKC ¢ HABSCKOU IMOMCILIAIOT B CYIIMIBHEIHN mKkad u cymart mpu 98-100 °C o
ITOCTOSIHHOTO Beca. bIOKCHI 3aKPBIBAOT KPBIIIKAMH, OXJIAKIAOT B 3KcuKaTope (25-30°C)
M B3BCIIMBAIOT.

Conepskanue cyxux BeniecTB (X) B % BBEIUHUCIIIOT 110 (POPMYIIE:

(m, —m)x100%

m, —m,

X =

' 0
nokvMERT nomnvcas TOTperHocTs n3Mepenunit 0,01%

ANEKTPOHHOW NOONMCHLIO
CepTudukar: EEﬂﬂﬂﬂﬂdSEEABBBQEEEDEETBASG{]]EEH]GE{MSEU
Pi@reu: M LessMaACEA-0HOKCA0HABECKOM /10 BBICYIIUBAHUS, T;

mZ2 - Macca OIOKCa ¢ HABECKOU ITOCJIC BBICYILIMBAHMS, T;
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m - Macca BBEICYIIIEHHOrO OIOKca, T.
pPa3HUIA MSXKTY MapaljeabHBIMHU OnBITAaMU He 00jee 0,3%.

0) ompejieneHrue ACKOPOMHOBOU KUCIOTHI (BUTaMuH ()
MeTos OCHOBAH HA PeIyLUPYIOIIUX CBOMCTBAX ACKOPOMHOBOM KHMCIIOTHI.
JIas KOMMYECTBEHHOTO OIpEe/ICHUS HCIOIb3yeTcs 2,6 auxiaopdeHoanHIodeHO,
PACTBOP KOTOPOTO BOCCTAHABIUBACTCS B OCCI[BETHOE COCIMHECHHUE.
AckOpOMHOBAA KMCIIOTA O0Jice YCTOMYMBA B KHUCJIOM cpejie, MO3TOMY JIJISl IIPUTOTOBIICHUS
BBITSI)KEK IIPUMEHSIOT BOJIHBIEC PACTBOPHI KMCIIOT (2% consnyro, 1% 1niaBeneByro).
HCl wusBnekaeT u3 OOBEKTAa HCCICHOBAHMA KAaK CBOOOJHYH, TaK M CBI3aHHYIO,
acKOpOMHOBYIO KUCIOTYy. lllaBeneBas kucaoTa ocakjgaeT OCJIKU M MOBBIIIAECT CTOMKOCTH
ACKOPOMHOBOU KHMCJIOTHI B OKCTPAKTAX.
Memoouka.
B cTtakanuuk (B3BEIIEHHBIM 3apaHee) OepyT HaBecKy S5 r. HaBecky mnepeHOCST B
dapdopoByro crynky HeOGomsmoi moprueir (20 mur) 2% HCI. IIponece pactupanus He
NOomKeH AIuThed 0omnbine 10 munyT. IlomydeHHyr0 Maccy CIMBAIOT M3 CTYIIKM B MEPHYIO
KOO0y eMKOcThio 100 mu. CTynKy CHOOTAacKMBAKOT HECKOIBKO pa3 2% IaBEIICBOU
KMCJIOTOU U BBUIMBAIOT B TY K€ KOJIOY.
Conepkumoe ko006l goBOAST 10 100 MO miaBenaeBOM KHCIOTOM, KOJIOY 3aKpBIBAIOT,
BCTPSAXHMBAIOT M OTCTAWMBAIOT 5 MHHYT. 3aTeM COJICPKHUMOEC OT(GHILTPOBBIBAIOT uepe3
CYXOH (PHIILTP.
M3 momydenHoOro ¢gunerpara 0epyT 2 mapauieiabHble mopimd mo 10 M, HaTUBamOT B
ctrakaH 00bemMOM 50 Mm u TuTpyroT n3 MukpoOropeTrku 0,001H. pacTBOpOM Kpacku
TuneManca 10 c1abOp0O30BOM OKpacCKHU, HE ucue3aroniei B Teuenue 0,5-1 MuH.
OTHOBPEMEHHO IIPOBOAAT KOHTPOIBHBIN OIBIT JIJIs OIIPE/ICACHUS ITOIIPABKY HA PEAKTUBEIL.
JI1g 3TOro B KOHMYECKYH K010y HammBaroT lma pactBopa HCL, aucTumimpoOBaHHYIO
BOJIy B KOJIIMYECTBE, PABHOM HCIILITYEeMOMY OOBEMY, W IO KAaILUIAIM THUTPYIOT 2,6-
MUXJIOP(PCHONMMHIO(DECHONOM 10 MOSABICHHS CclIabopo30BOM OKpacku. KommuecTBoO
M3PACXOJOBAHHOTO PEAKTUBA BBIUUTACTCS M3 00BEMA, MONICAIICTO HA TUTPOBAHHUE
YKCTPAKTA.
Conepxxanue riIp0acKOpOMHOBOM KHCHOTH X ¢ x (B Mr Ha 100 r mpo1ykTa) BEIMUCIISAIOT
o gopmyiie
Xrx= 100 Vx k xCx M xVn /1000 (V, xm),

rie V — KOIUUeCTBO KPACKHU, MOIE el Ha THTPOBAHUE, CM;

k — monpaBOYHEIA KO3 PUIMEHT;

C — MOJISIpHAs KOHLIEHTPALUS KPACKU, MOJIB/IM*;

M —MonekynspHas (3KBUBAJICHTHASA) MAacca ACKOPOMHOBOM KMCIIOTHI,

paBHas 881/MOJIE;
V|- 00BEM IKCTPAKTA, CM

V2-00BEM 3KCTpaAKTA, B3ATHIN JJISI TATPOBAHUS,CM
M- Macca HABECKH, T.
CraenaTth BEIBOBI IO Pe3yILTATaAM MPOBEICHHBIX SKCIIEPHMEHTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. Tepemyk, JI.B. IlumeBas xumus: yyedoHoe mocodoue: [16+] / JL.B. Tepemyk, K.B.
CtapoBouToBa; KemMepoBckuil TOCY/JapCTBEHHBIM  yHUBEpcUTET. — KemepoBo:
KemMmepoBckui rocyiapcTBeHHBIN yHUBepceuTeT, 2020. — 126 c.

2. Xumusa mmmy: ydedbnoe mocodbue: [16+] / E.B. Huxkutuna, C.H. Kusmona, C.B.
Kwuraesckas, O.A. PemetHuk; KazaHCkui TrOCyJapCTBEHHBIM TEXHOJIOTHYCCKUI
yHuBepcuTeT. — Kazans: KazaHckuil Hay4yHO-HUCCIECHOBATEILCKUN TEXHOIOTHUYSCKUH

yuuBepcuteT (KHUTY), 2011. — 146 c.

JlonmoJiHUTE/ILHASA JIUTEPATYPA:

1. Kpaxmanena, T. Ilumeas xumus: yueonoe mocooue / T. Kpaxmanesa, D. MaHeena;
OpeHOyprckuil  rOCyJJApCTBEHHBIM  YHHBepcHUTeT. — OpeHOypr: OpeHOyprckuii
rocy/IapCcTBEHHLIN yHUBepcuTeT, 2012, — 154 c.
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denepansHeIi  YHUBEpCcUTET, MH)KeHepHO-TEeXHOJIOrH4ecKas akajgeMus. — PocTOB-Ha-
Jlony; Taranpor: KOxHBIN denepanbHeil yHUBepcuTeT, 2016. — 74 c.

3. KopueeBa, T.A. OcHOBBEI palMOHAJILHOTO MUTAHHUSA: ydeOHOEe 1mocodue: [16+] / T.A.
Kopueena, E.D. CenoBa; HoBocuOupckuii rocy/1apCTBEHHBIM TEXHUYECKHUM YHUBEPCUTET.
— HoBocubupck: HoBocubupckuii rocy/1apcTBEHHBIN TEXHUYSCKUN yHUBEpcuteT, 2017, —
72 c.

4. Bacrkopa, A.T. Opranmzanusa IIpOU3BOJCTBA U OOCIY)XHUBAHUS HA MPEAIPUITHUAIX
oomecTtBeHHOro nutanus / A.'T. Bacrokosa, T.P. JIro0enkas; mog pen. A.'T. BacrokoBoi. —
Mocksa: U3patenbcko-toproeas kopmopanusa «JlamkoB u K, 2018. — 416 c.: um. —
ISBN 978-5-394-02181-7.

5. U3MepuTeabHBIC METO 1B KOHTPOIIS MTOKA3aTelIed KauecTBa M 0€30IMACHOCTH MPOIYKTOB
nutanus /B.B. llleBuenko, A.A. BmtosTOoB, JIL.II.LHumosa, E.H. Kapacera — CIIo.:
«Tpounkut moct», 2009. YU.1. [IpoayKTel pacTUTEIBHOTO IMpOUCX0XKacHUuI — 198 c¢. U.2.
[TponykTe! ;)xuBOTHOTO TTpoucxoxaeHus — 304 ¢. ISBN: 978-5-604406-02-8.

6. CmupnoBa, M.P. KoHTpoOibs KauecTBa ChIpbS M TOTOBOM MPOJIYKIIMH HA NPESAIPUITUIX
UHAYCTpUM rmuTaHus: yueoHoe nmocooue / .P. Cmupnosa, T.JI. Jlynauk, C.B. CuBueHKoO.

— M.:Jloroc, 2014. - 152 c.:tabmn., cxem, un. - budbmuorp. B xkH. - ISBN 978-5-98704-779-8
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MHWHHUCTEPCTBO HAYKHU U BbICILIEI'O ObPA3OBAHIA
POCCUNICKOU ®EJIEPALINN
denepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pa30BATEIBHOE YUPEIKICHUE
BBICIIIETO 00PA30BAHUS
«CEBEPO-KABKA3CKUI ®EJTEPAJIbHBIN YHUBEPCUTET»
[Taturopckuit uacTUTYT (prmman) CKOY

MeToauyecKHue yKa3aHus
10 OPTaHU3ALMU U TPOBEICHUIO CAMOCTOSTEILHOM PaOOTHI
MO JUCLUIUINHE: « XUMUS UL JIJIA CTY/ICHTOB
HampaBjaeHUd moaroToBku 19.03.04 TexHomorus npogyKIUK U OpraHu3a1us
OOILICCTBEHHOTO ITMTAHU S
HAITPABICHHOCTE (TpOod1Ih )-TeXHOIOrs 1 OpraHu3aIks PeCTOPAHHOTO JIeia
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COJIEPKAHUE

BBejnenue

Tema 1. OcHOBHEIE TUILIEBAPUTENBHBIC ITPOLIECCHI
Tema 2. Teopum ¥ KOHLENUMH MHUTAHUA: TEOpHS COANAHCUPOBAHHOTO
[MUTAHWSA, TEOPHUS AJICKBATHOTO ITUTAHUS

—

['ema 3. Teopus pauMOHANBHOTO IMUTAHUS

s

I'ema 4. Boja B mUILIEBEIX IPOTYKTAX
Tema 5. benkn

[ema 6. YrneBOaEI

Tema 7. JIummuer

[ema 8. BuraMUHEI

[ema 9. MuHepanbHBIC BEIIECTBA

i~

[ema 10. [InmieBbIe KUCITOTEI
Tema 11. IlumeBrie no0aBku. BellecTBa, yiaIydriamonye BHCIIHUNM BH]]
MMUIEBEIX TPOTYKTOB

Tema 12. BemecTBa, M3MEHSIOINE CTPYKTYPY M (PHU3HUKO-XHMMHYECKHE
CBOMCTBA MUILICBEIX MPOTYKTOB

Tema 13. BemiecTBa, BIUsIONIME HA BKYC U ApOMAT IMUIIEBBIX MIPOYKTOB
Tema 14. IlumeBbie 700aBKHU, 3aMEISIONIME MUKPOOHOIOTHUUCCKYIO U
OKHUCJIUTEIBHYIO IIOPUY MUILEBOTO CHIPLS U TOTOBBIX IIPOYKTOB

Tema 15. buonornueckn akTUBHEIE JOOABKH

Tema 16. be3zonacHOCTE MUILEBEIX IPOTYKTOB

Y4eOHO-MeTOTMYecKOe U MH(OPMAIMOHHOE 00SCIICUEHNUE TUCIIUTUINHEI
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BBE/IEHUE

Cpey OCHOBHEBIX IIPOOJIEM, CTOSIIMX IIEpej] YEJIOBCUECKUM OOILECTBOM B HAIIEC
BpeMsI, MOKHO BBIJIEJIUTh HECKOJIBKO TNIABHEIX, ITPEBAIMPYIOIIUX HAJ BCEMHU JPYTUMU:

- 00ecmedycHUE HACCICHUS 3€MHOTO IIapa MpOayKTAMHU ITUTAHUA;

- obecrieyeHUE SHEPrucH;

- obecricueHHME CBIPBEM, B TOM YHCJIC BOJIOM;

- OXpaHa OKPYXKAKIICH Cpe/bl, SKOJIOTHYECKAas U paJualMOHHAS O€30I1aCHOCTD
KATENEU  IUIAHETBhI,  3aMEJJICHHE  HETaTHUBHBIX  IOCICACTBUM  HWHTEHCHUBHOM
MPOU3BOACTBCHHOMN JICATEIBHOCTH U 3aIIMTA YEJIOBEKA OT PE3YyJbTATOB 3TON HETATUBHOM
NESATSIILHOCTH.

Cpenu HHUX OJHOM M3 CaMBIX BaXKHBIX M CIIOXKHBIX SBJIICTCI OOecleUeHHE
HACEJICHUS 3€MHOTO IlIapa MOPOJYKTAMM NHUTAHMSA. SIBISSICH OJHUM U3 BAXKHEHILIMX
(GaKTOPOB OKPYIKAIOIIEH Cpe/ibl, MMTAHUE C MOMEHTA POKICHHS O CAMOr0 ITOCJIETHETO
JIHS JKWU3HM 4YEJIOBEKA BIMSECT HA €ro OpraHu3M. VMHrpequeHThl MHUILEBBIX BEIISCTB,
MOCTyIIasi B OPTraHM3M YEIOBEKA ¢ IUILEH W Mpeodpasysich B XOAe MeTadbom3Ma B
pPE3yIIBTATE CIIOXKHBIX OMOXUMHUYECCKHUX MPEBPAIICHUN B CTPYKTYPHEIC JIEMECHTEI KIICTOK,
O0eCIIeUYMBAIOT HAIl OPraHU3M ILTACTHUYECKHM MATEPHAIOM W SHEPTUEH, CO3Jar0T
HECOOXO UMY (PU3MOJOTMYECKYI0 M YMCTBCHHYIO pPaOOTOCIIOCOOHOCTH, OIPE/ICISIOT
3JJOPOBbE, AKTUBHOCTh U MPOJIO/DKUTEIBHOCTh JKHU3HU 4YEeJIOBEKa, €ro CIOCOOHOCTH K
BOCIIPOU3BOACTBY. (COCTOSSHME NUTAHUS, MO3TOMY, SBISETCS OJHHUM H3 BAKHEHUILIMX
(GaKTOPOB, ONPEACITIONINX 3IOPOBEEC HAINH.

[IpoayKThl MUTAHUS JOMKHBI HE TOJBKO YIOBICTBOPSATH IMOTPEOHOCTH YEJIOBEKA B
OCHOBHEIX ITUTATEJIBHBEIX BEIICCTBAX M DHEPTHH, HO M BEIIOJHATH MPOPHIAKTUYCCKHE U
nedeOHBIC (PYHKIIUH.

Ha pemenue 5TuUX 3a/a4 ¥ HAIIpaBiIeHA KOHIEILUS TOCYIAPCTBEHHON MOJMTUKU B
00JacTH 370pOBOTO MUTAHUA HaceleHus Poccuiickoit denepanuu Ha nepuog 10 2005 r.,
omoopennas noctanoBjeHueM [IpaBurensctea P® ot 10 aBrycta 1998 1. Ne917.

[log rocymapcTBEHHOM IIOJUTUKONM B OOJACTH 30POBOTO IMHUTAHUS MOHUMACTCS
KOMILICKC MEpPONPUATHM, HANPABICHHBIM HA CO3JJAHHE YCIOBUM, O0ECIIECUYHBAOIIUX
yIOBJIETBOPEHUE MOTPEOHOCTEH HACEJICHHS B PAIMOHAIBHOM 3J0POBOM IIMTAHUHU C
Y4E€TOM €r0 TPAIULUN, IPUBBUEK, SKOHOMHMYECKOrO IIONOKECHHS, B COOTBETCTBUM C
TpeOOBAHUAMHU MEUIIUHCKOM HAYKH.

Y OompmuHcTBa HacemeHus Poccum, mo ganHeiM MucTuTyTa mutanums PAMH,
BBISIBJICHBI HAPYILICHUS MOJHOLICHHOTO IMTAHMS, OOYCJOBJIEHHBIE KAK HEJOCTATOYHBIM
MOTPEOJICHUEM TUILEBBIX BEIECTB, TAK U HAPYIICHHEM IIMILEBOIO CTATyCa HACEICHUS
Poccun, B mepByr oOdepe/lb HEJOCTATKOM BUTAMHUHOB, MAaKpO- U MHMKPOSJICMEHTOB,
MOJTHOLICHHBIX OCJIKOB, U HEPAIMOHAILHBIM MX COOTHOIIIEHHEeM. Ba)kHelmue HapylleHus
MUIEBOTO cTaTyca HaceaeHus Poccuu (mo mauueiM MucTuTyTa nutanus PAMH):

— M30BITOYHOE MTOTPEOJICHHUE JKUBOTHBIX )KMPOB;

— Ie(PUIMT NOJIUHECHACKIIICHHEIX XHUPHBIX KHUCIIOT;

— ne(UIMT NOJTHOICHHEBIX (3KMBOTHEIX ) OCIKOB;

—ne(UIUT BUTAMHUHOB (ACKOpOMHOBOM KHCNOTHI, pubodaasuna (B,), Tmamuna
(B1), (bOHHaHI%ﬁyFEME%P%WHHDHH (A) 1 p-KapOTHHA, TOKOhEPOIa B PYTHX);

e IS QU MIHCHAILHBIX BellecTB (KabLps, jKeyesa);
— neuImT MEKPO3JICMEHTOB (CelIeHa, IIMHKA, Hojia, propa);
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— Ne(UIUT IUIEBEIX BOJIOKOH.

Opranuzamnys 3710pOBOr0 IHMTAHUSA HACCICHUS — CJOXKHBIM M MHOTO(AKTOPHBINA
OpoLeCcC, KOTOPBIM MOXHO peaan30BaTh TOJIBKO ONUPASCh HA TIyOOKHE 3HAHUS,
CTPOMHYIO HAYYHYIO KOHIIECIIIUIO U IIPOYMAHHYI HAYUYHO-TEXHUYECKYIO ITOJIUTHKY.

[lepeuyeHs MJIAHHPYEMBIX Pe3VJbTATOB 00YUYeHHSI MO JUCHHILUIAHE (MOIYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEeMBIMH Pe3yJbTATAMH OCBOECHHSI 00pa3oBaTe/ILHOM

NPOrpaMMbl

Ko, ¢popmysiHpoBKa
KOMITETEHLIHH

Ko, ¢popMmylHpoBKa HHHKATOpA

[Imanupyemele pe3yabTaThl 00YIEHHA
MO JUCLHIIHHE (MOIYJII0),
XapakTEPH3VIOIIHE HTAIlb]

(hopMHpOBAHHA KOMITETEHLIHH,
HH/IHKATOPOB

[TK-4

crocobeH oIpeIeNATs |
AHAJTH3HPOBATEL CBOMCTBA CHIPHA,
rmonygabpHKaToB H
[PO10BOILCTBEHHBIX TOBAPOB,
BJIMSIIOIIHE HA OITHM H3aLHIO
TEXHOJIOTHI ECKOT0 TP OoLIeCcea,
KA4e€CTBO H 0e3011aCHOCTE TOTOBOMH
MPOJIVKLHH, 3(Q(EKTHBHOCTE H
HAJIEKHOCTH IIPOLIECCOB

W -1 x4 AHAIH3HpYET CBOHCTBA, (PYHKIIHH,
KITacCH(PHUKALHIO H 3HAYEHHE ChIPLEBLIX
KOMITOHEHTOB, HX H3MEHEHHS [IPpH
TEXHOJIOTHYECKOH 00paboTKe, 0CHOBHEIE
HAIPABJIEHHS HX HUCITOJIL30BAHHS IPH
IIPOH3BO/ICTBE ITHILIEBLIX [TPOJIVKTOB JIJIs
obecriedeHus ImoJIy4eHus Oe30MacHoH
MPOJYKIIMH BEICOKOIO KaYeCTRa.

W J1-2 1154 Opra"uzyeT BeIOOp, IPHMEHSET
METOJIBI M CPEICTBA H3MEPEHMIH, UCITBITAHWH 1

OcozHaeT KpaTKHE CBEJIEHUS O
mpolecce MUIIEBapeHHs, MeTaboTu3M
OCHOBHBIX ITUTATEIbHBIX BEILIECTB,
COCTaB, cTpoeHue, (P YHKLIHH U
CBOHCTBA OCHOBHBIX IMHILIEBLIX
BEILIECTB, UX NPEBpAILEHUS [TPH
IPON3BOJICTBE [THUILIEBBIX MPOJYKTOB;
XapaKTEepUCTHKY KCEHOOUOTHKOB,
reHe THIECKH MOJU(HIIUpOBAHHEIE
IPOJIyKThI TUTaHUs. AHATHIUPYET

MPOU3BOJICTBA KOHTPOJIS J1J11 UCCIIEJOBAHHS KauecTRa, OCHOBHBIE OpraHOJIENITHY ECKHE,
0Ee30MaCHOCTH CBIPELI H TOTOBOM ITPO IV KIIHH (PH3UKO-XHM HYECKHE,
W J1-3 1154 PazpabaTeiBaeT MEPOIPHATHA | MHUKpOOHOJIOTHYeCKHE ITOKA3aTeH
10 COBEPLIEHCTBOBAHHID CHCTEMEBI | KAa4eCTBA ITHILEBLIX MPOJIYKTOB.
KOHTPOJIS KadaecTBa U ONTHMH3ALMH | Onpejenser MoKazaTelH KadecTsa
TEXHOJIOTHYECKHX  MPOLIECCOB IIPOH3BOJICTBA | MUILEBLIX IMPOJIYKTOB H
MPOJAYKTOB ITHTAHHS (hanbcH(pHUKALIHH ITPOIYKTOB ITHTAHHS,
BIAJEEeT METOJIHKAMH OIpe/IeTIEHHs
MoKazaTele KadecTsa U
0E20MMaCHOCTH ITHILEBLIX BEIECTB H
PO JIYKTOB ITUTAHHS
[TK-5 W JT-1nx.s OcyIecTBIAeT KOHTPOJIb KadecTBa, | Oco3HaeT OCHOBHBIE MTOHATHS HAYKH O
criocoben [MPUMEHATE | OE30IMaCHOCTH CRIPLA M TOTOBOH IMPOJYKIHH ¢ | ITHTaHHH, TEOPHIO
CIELIHATH3 HPOBAHHLIE H | UCIIOJIB30BAHHEM HOPMATHBHOMH cbasaHCHPOBAHHOI'O W  AJIEKBATHOTO

mpoQe cCHOHATBHBIE 2HAHUS, B TOM
qHCIIE HHHOBALIMOHHEIE, B 001aCTH

TEXHOJIOI'HH [TpOH3BOJICTBA
[MpOJYKTOB IMHTaHHA, OIPCIC/IATh
HallpaBJICHHA PasBHTHA
TEXHOJIOI'HH ITHILCBEIX
[TPOH3BOJICTB, IMOBEILNICHHA

KadecTBa M 0e30MacHOCTH TOTOBOH
PO JIYKIHH

JOKYMEHTALIHH, OCHOBHBIX H IPHKJIAHBIX
METO/I0B HCCIIEI0BAHHH

W J1-2nk.s OpraHH30BEIBAET TEXHOJIOTHY ECKHH
MpoLECC MPOH3BOJICTBA IPOJIYKTOB ITHTAHHA
MAacCOBOI'0 H3IrOTOBJIEHHS H
CITE[THAJIH3HPOBAHHBIX ITHILEBLIX IPOJIYKTOB €
IIPUMEHEHHEM COBPEMEHHOTO
TEXHOJIOTHIECKOT0 000pYy10BaHHs,
TpaJIHLHOHHBIX H HOBBIX BHJIOB ChIPbS

W J1-31x.s BesiBsIET 00BLEKTEI I8 VIVUIIIEHHS
TEXHOJIOIHH ITHILEBLIX [IPOHU3BOJICTB C VIETOM
POTPECCHBHBIX  METOJ0B  HKCIUIyaTallHH
00OpyIOBaHHA,  [PHHLHIIOB  YIIpaBJIEHHA
Ka4eCTBOM, 0e30I1acHOCTEIO H
MPOCHEKHBAEMOCTEI0 [POU3BOJICTBA, OCHOB
(hu3zHoJIOrMH  MHIIEBapeHHss W oOMeHa
BEILIECTB, COBPEMEHHBIX KOHLIEITLIHH ITHTAHH:

MUTaHKuA, IMPHHLHITEL pallHOHAJIEHOTIO

ITHTaHHA. KommaecTeeHHo
OIpCIOcIdacT COJCpaHHEC OCHOBHBIX
ITHILCBEIX BCIHICCTR B COCTaBC
MpOJIYKTOB IMTHTAaHHA, IMPHUMCHATE
3HaAHHA o OIpCIICJICHHIO
HAallpaBJICHHA PpPasBHTHA TCXHOJIOTI'HH
ITHILCBEIX [TPOH3BOJICTB.

AHaHz HPYCT CICHAJIH3HPOBAHHEIC
H Hpﬂtl)ECCHDHﬂHLHLIE 3JHaHHA, B TOM
JHCIC HHHOBAIIHOHHEIC, B 0bJ1acTH

TEXHOJIOI'HH IMMpOU3BOJICTBA
MpOJYKTOB IIHTAaHHHA, HaAIlpaBICHHA
PasBHTHA TEXHOJIOI'HH ITHILICBEIX

IPOH3BOJICTB € LIEJBI ITOBBILIEHHUS
KadecTBa M 0e30macHOCTH T'OTOBOM

IMpOJIY KIITHH

O
TeMas

EHT NOANWCAH
HBICRHINCBAPHTC/IBHLIC ITPOIICCCHI

gjggjgfnm%}gﬁ?ﬁﬁﬁéﬁmW@%%ﬁ, MHOIJIA TAK)KE MEXaHW4ecKas 00paboTKa MW —

CIOXHBIM IPOIECC, IMPH KOTOPOM MPOHUCXOIUT IICPEBAPUBAHUEC MHUIIU U €€ YCBOCHHUE
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KIeTkamMd. B Xoje InuIIeBapeHUs IPOUCXOJUT  IIPEBpAIICHHE OPTAaHUUYECKHX
MAKpPOMOJICKYJ THIIH B 00J€e€ MEIKHE MOJICKYJILl, B YAaCTHOCTH, PAaCIICIICHHE
OMOMOJIMMEPOB IMILM HA MOHOMEPBI. ITOT MPOLECC OCYIIECTBISECTCS € IMOMOILBIO
MUIEBAPUTEIILHEIX (THIPOIUTHYECKNX ) (pepmeHTOB. [locie BhImeonucaHHOro mpoiecca
OOpaOOTKM IIHIIA BCACHIBACTCSA HEMOCPEACTBEHHO B IIUTOILIA3MY KJICTOK (mpu
BHCKJICTOUHOM TMHUILEBAPEHUHU Yy OakTepuid M TpUOOB U IIPU BHYTPUKIECTOUHOM
MUIIEBAPECHUN) WIM YEPe3 CTCHKU MUIIEBAPUTCIBHOIO TpPakKTa B IKMIKHUEC CPEIbI
opranm3Ma (y 4elloBeka — B KpOBE WiIH auMdy). Takum o0pa3om, mpoliecc MUIeBapeHUS
3aKJII0YaeTCs B IIepepabOTKE MUILM U €€ YCBOCHUM OPTaHU3MOM.

Y d4enoOBeka IMUIECBAPCHHWE HAYWHAETCA B POTOBOM MOJOCTH, TJ/I¢ IIHIA
MEePEIKEBBIBACTCA. OTOT MPOILECC CTUMYJIUPYET 5SK30KPHUHHBIC JKEJIE3BI, BEIICISIOIINC
catony. IIpucyTcTByIOIIas B CIFOHE aMWJIa3a YYACTBYET B PACILCINICHUM ITOJIHUCAXAPUIOB
M 00pa3z0BaHUM OOIIOCA — IUILEBOTO KOMKA, UTO OO0JIeT4aeT MPOXOXKACHHUE ITHILU I10
MUIEeBOAY. PasgpaxkeHue peuenTopoB B CIAM3HCTON OOONMOYKE TJIOTKA BBI3BIBAET
rMIOTATENBHBI  pediieKke, KOTOPHIM KOOPAMHUPYETCS B TIJIOTATCABHOM  IIEHTPE,
PACIIOJIOKEHHOM B IPOJOATOBATOM MO3T€ W BApOJIMEBOM MOCTY. B KOOpJUHHpPOBAHHOM
AKT€ TJIOTAHUS YYACTBYIOT MATKOE HEOO M A3BMMOK (uvula), KOTOpBIC IMPEIOTBPAIAIOT
MOMaJJaHuE TUIIM B HOCOBYIO IIOJOCTh, M HAJATNOPTAHHUK, KOTOPHIM HE JAET IHILE
MOII41aTh B TPaxcHo.

Kenynok

Kenymok pacnonoxken mop guadparmoil B JIEBOM IIOfpedepbe M HAJUPEBHOM
oomactu. meercs 3 000109KH:

Buemnss (bprommna)

MEImeyHsIN CIION

HAPYIKHBIU CJIOU (IIPOJ10JIBHEIN )
CPEeIHUM CIIOM (LIMPKYISAPHEBIN);
BHYTPCHHUM CIOU (KOCOH).

Buytpennsas (Ciam3ucras 0007104Kkda) —  BBICTJIAHA  HEOPOTOBEBAIOIUM,

[IIHHIPUYECCKUM STTUTCIIHMEM.

[Tuma momamaeTr B KEIYIOK, IPOXOJS depe3 KapauaabHeIM cuukrep. Tam onHa
CMCIIHUBACTCS C KEIYJOYHBIM COKOM, AKTUBHBIMM KOMIIOHEHTAMU KOTOPOTO SBISIOTCS
COJISTHASI KMCJIOTA U MUIICBAPUTCIBHEIC (DEPMEHTHI:

[lericun — pacmierisier O€IKHU JO AMUHOKHUCIIOT, MOJIUINICTITHIOB, OJIUTOIICTUIOB.

PeHHuH (MM XMMO3MH) — HMeeTCs y JieTer 70 1 romga, moMoraer nepeBapUTh
MOJIOYHEIE MPOAYKTHL. Ilociie oHOrO rojma XMMO3MH IIpONajacT, ero (YHKIUH OyJIeT
BBIITOJIHATE COJISHAS KMCJIOTA.

[TapueTansHEIC KIIETKH KEIy/IKa TAKIKE CEKPEeTHPYIOT BHYTpeHHUH (akTop Kaca,
HeOOXOMUMBIN VI BCACKLIBAHUA BUTAMHUHA B».

Tonkas kumka

Yepes munopuyeckuil cpUHKTEp MUINA MOIAACT B TOHKYIO KUIIKY. [lepBuIi oT/ien
TOHKOM KMIIKH — JIBEHAILATUIICPCTHAS KHUIIKA, TJC¢ MPOMCXOJUT CMEIINBAHMUE ITUILU C
KEIBHO, KOTOPAL H??EH%EEAE“BHET YMYILTUPOBAHUE JKUPOB (PEPMEHTAMHU MOJKEITYIOUHOMN
JKCIIC3bl U TOHRGHHWUTIRIT,PACIICIUISIONIMMH YIIEBOIE (MAlIBTO3a, JaKTO3a, caxapo3sa),
OEHKIH (ThUICHH, 1T XUMOTDULICHH ). B TOHKOM KHUIIKE IPOUCXOIUT BCACHIBAHIE OCHOBHOTO
00BEMA MUTATEIILHBIX BEIIECTB U BUTAMUHOB YEPE3 KUIIICUHYIO CTCHKY.
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Tosncrasa kuika

[locne nDpoXOkKIE€HUS TOHKOM KHMIIKHA MHINA OOMagaeT B TOJCTYK KHIIKY,
COCTOSIIYIO U3 CHEIION, 000J0YHOM, CHTMOBH/JHOU U MPSIMOM KUIIOK. 3]1€Ch MPOUCXOIUT
BCACBEIBAHME BOJLI U AIEKTPOJUTOB, 37IeCh K€ MPOUCXOJMT M (POPMHPOBAHUE KaJOBBIX
Macc.

Perynsius nuimeBapeHus

[TumeBapeHue y 4enoBeKa SBISCTCS ICHUXO(MH3HMOJIOTHYCCKUM IIPOICCCOM. ITO
O3HA4aeT, 4YTO Ha MOCJICIOBATEABHOCTE M CKOPOCTh PEAKIMH BIUSIOT T'yMOpaJbHbIC
CIIOCOOHOCTH  JKE€NYJOYHO-KHUIIEYHOTO TPaKTd, KauyeCTBO MUIIM M  COCTOSHHUS
BEr€TATUBHOU HEPBHOM CHCTEMEI.

['ymopanbHBIe CIOCOOHOCTH, BIMSIOIIME HAa IMILIEBApEHHUE, OO0YCIABIMBAOTCS
rOpMOHAMH, KOTOPEIC BEIPAOATHIBAIOTCS KIECTKAMU CIM3HCTON OOONOYKM JKEIyJKa U
TOHKOrO KuIieyHHKa. OCHOBHBIMHU IHILEBAPUTEIbHBIMU TOPMOHAMU SIBIISIOTCS TACTPHH,
CEKPETHH M XOJICHUCTOKMHHH. OHHU BBIICISAIOTCS B KPOBEHOCHYH CHUCTEMY JKEIYIOYHO-
KMIIEYHOIO TpakKTa M CIIOCOOCTBYIOT BBEIPAOOTKE IMILEBAPUTEIBHBIX COKOB U
MTPOJIBMIKCHUIO TTHILIH.

Y cBaMBaeMOCTE 3aBUCHUT OT KA4ECTBA ITHILIU:

3HAYUTEIBHOE COJICp)KAHUE KIIETYATKM (B TOM YHCIE PACTBOPHMOM) CIIOCOOHO
CYILICCTBEHHO YMECHBIIIUTH BCACHIBAHHUE;

HEKOTOPBIC MHMKPOIIEMEHTBI, COJICp)KAIllUeCs B IMILE, BIUSIOT HA ITPOLECCHI
BCACBIBAHUS BEILIECTB B TOHKOM KHMIIIEUHUKE

KUPBI PA3TUYHON MOPUPOJBI BCACBEIBAIOT MO-pa3sHOMY. HachwIllIEeHHBIE >XKWBOTHEIC
JKUPBI BCACBIBAIOTCS M MPeo0pas3yrloTcs B YEIOBEUECKMN KUP Tropa3jo Jerde, 4em
MOJIMHCHACBIILICHHBIE PACTUTEILHBIC JKUPEI, KOTOpPHLIE MPAKTUYECKH HE YYACTBYIOT B
00pa30BAHMHU YEIOBEUECKOTO KUPA;

BCACBIBAHUE KHUIIEYHMKOM YIJICBOJOB, XUPOB U OCIIKOB HECKOJBKO MEHSETCS B
3aBUCUMOCTH OT BPEMCHHU CYTOK U BPEMEHHU T'OJ1A;

BCACBIBAHUE MEHSCTCS TAKKE B 3ABUCMMOCTH OT XMUMHUYECKOI'0 COCTaBA IPOYKTOB,
KOTOPBIC MOCTYINUIIM B KUIIICYHUK PAHBIIIC.

Perynsius nuigeBapeHUss OOecIedMBaeTCsd TAaK)KE€ BEreTaTUBHOM  HEPBHOM
cucteMmon. IlapacuMmarudeckas 4acTb CTUMYJIHUPYET CEKPEILUI0 U MEPUCTAILTHKY, B TO
BpeMsI KAK CUMITATUYECKAS YACTh ITO/IABIISCT.

['opmMOHBEI U jApyrue OHOIOrMYECKM AKTHUBHBIC BEIIECTBA, BIUSIOINIUE HA
MU CBAPCHUC

['acTposHTEpONIaHKpeaTHdecKas JHJAOKPUHHAS CHCTEMa — OTJEN JSHJOKPHUHHOU
CUCTEMBEI, IPEJICTABICHHBLIN pPACCEIHHBIMM B PA3JIMYHBIX OpraHax IMILEBAPUTEIbHON
CUCTEMBI SHJOKPUHHBIMHU KJICTKAMHU (AMyJOLMTAMHU) U HNENTHICPTUYCCKUMHU HEUpOHAMH,
OPOIYUUPYIOINIMMH MENTHIHBIE TOPMOHEL JSBaseTcs HaMOOIee M3YYEHHOM YacThbiO
mupy3H0H SHTOKpHUHHON cucTeMBl (cuHOHUM AITYJ[-cucteMa) u BKIIFOYAeT IMPHMEPHO
MOJIOBMHY €€ KJIETOK. [ acTpOdHTEpONaAHKPEATHICCKYIO SHJIOKPUHHYIO CUCTEMY HA3BIBAIOT
«CaAMBIM OOJIBIIIMM M CJIOXKHBIM SHIOKPUHHBIM OPTaHOM B OPraHM3ME UCJIOBEKA.

['actpuH — ropMOH, cuHTEe3UpyeMBId (G-KIeTKAMHU KEIIyAKa, PACIIOIOKEHHBIMU B
OCHOBHOM B ITWJIOPHUECKOM OT/Ie]Ie JKeayaKka. ['acTpuH CBA3LIBACTCS CO CIIEI[U(pUICSCKUMH

AOKYMEHT NogarincAH s
FACTPUHOBLENEHTPREICTITOPAMH B KECIyIKEe. Pe3ynbTaToM yCWIeHUS aJCHUIATIIMKIIA3HON

eptudmkar:  2C0000043E9ABBR952205E FBAS0006000004 3E
éﬁ;ﬁ@ﬂﬁmmﬁthﬁﬁgﬁc"gMHX KIIETKaxX JKeJyJKa SBJSACTCS YBEJIMYCHHUE CEKPELUH
KCIIYJOYHOTO COKAa, B OCOOCHHOCTH COJISSHOM KHUCJOTHL ['acTpuH TakKe YBEIMUHBACT
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CeKpPCILIMIO0 IICIICMHA TJIABHBIMM KJIICTKAMHU JKEJIYyJKa, 4YTO, BMECTE€ C IIOBBIILICHUEM
KMCJIOTHOCTH JKEJIYJOUYHOTO COKAa, OOCCIICUMBAIONIMM ONTUMAIBHBIN pH 1ms melicTBuA
MEIICUHA, CIIOCOOCTBYET ONTHMAJIBHOMY IIEPEBAPUBAHMIO IIHUIMU B  IKEIYIKE.
O/JHOBPEMEHHO TACTPUH YBEIMUYHUBAET CEKPELMI0O OMKApOOHATOB U CIU3U B CIM3UCTOU
KEIIyJKa, OOecrieurBas TEM CAMBIM 3al[UTy CIHU3UCTON OT BO3JCHCTBUA COJITHOM
KMCJIOTBI M MeIlcuHA. ['acTpuH TOPMO3MUT OIIOPOKHEHUE JKEIyJIKa, 4TO OO0ECIIeUHBACT
MOCTATOYHYIO JIJIS MIEPEBAPUBAHUS MUIU JJIUTCIBHOCTE BO3JCHUCTBUS COJSHON KHUCIOTHI
M IIEIICHHA HAa IMIIEBOM KOMOK. Kpome TOro, racTpuH YyBEIWYMBACT IIPOIYKI[UIO
mpocTarjaHguHa E B CAIM3UCTON KEIMyJKa, 4YTO IPUBOJMT K MECTHOMY PACIIMPEHHIO
COCYIOB, YCHIICHHIO KPOBOCHAOXKCHUS M (DPH3HUOJOTHYCCKOMY OTEKY CIM3UCTOU JKETYIKA
M K MUTPAI[UH JICUKOILIUTOB B CIU3UCTYIO.

CeKkpeTHH — IICHNTHIHBIN TOPMOH, COCTOSIIMU U3 27 aMUHOKMCIOTHBIX OCTATKOB,
BBIPA0ATEIBAEMBIN S-KJIETKAMU CIU3UCTOM OOOJIOYKM TOHKOW KHUILKH U YYACTBYIOIIUH B
PETYISAILMU  CEKPETOPHOM  JEATCIIBHOCTH  ITODKEIYJOYHOM  Kele3bl. Y CHIIMBAIOT
CTUMYJISILMIO IIPOAYKIUN CEKPETHHA JKEITYHEIE KUCIOThI. BcackIBasick B KPOBb, CEKPETUH
MOCTUTACT IODKEIYJOYHON JKEJe3bl, B KOTOPOHM YCHUIIMBACT CEKPEUMI0 BOJLI U
3JICKTPOIUTOB, MNPEUMYIICCTBCHHO OMKapOOHATA. Y BEIHMUYMUBAS OOBEM BEIICISCMOTO
MO/PKEIYJOYHOM JKEIe30M COKAa, CEKPeTHMH He BIMICT HA OO0pa30BAHHUE KEIIE30U
GepMeHTOB. DTy (QYHKIIHIO BEITIOJIHSCT JPYrOe BEIISCTBO, BEIPA0ATHIBACMOE B CIIU3UCTOU
000JI0UYKE TOHKOM KHUIIIKH — XOJICLUCTOKMHUH. bHonoruyeckoe ompeeicHue CeKpETHHA
OCHOBAHO Ha €r0 CIIOCOOHOCTH (IIpHU BHYTPUBEHHOM BBEJICHUHM JXKUBOTHBIM) YBEJIUYUBATH
KOJIUYCCTBO IEI0YH B COKE MOKEITYTOUYHOU xeae3bl. CeKpeTUH SABIACTCS OJI0KATOPOM
IPOIYKIIHUA COJISHON KHCJIOTBHI IMApUETAIbHBEIMH KJIETKaMHu skelayaka. OcHOBOM 3(ddexT,
BBI3LIBAEMBIN  CEKPETHHOM, - CTUMYJISAUMS HOPOAYKIMH  OSIOUTCIMEM  KCITYHBIX,
MAHKPECATUUECKUX ITPOTOKOB U OPYHHEPOBCKHUX IKEIE3 OHUKApOOHATOB, OOeCIedYMBAas,
TakuM 00pazomMm, 110 80 % cexpennu OMKapOOHATOB B OTBET HA MOCTYIUICHUE UMM, JTOT
3hPEKT OMOCPEIOBAH YEPE3 CEKPEIIHIO XOJICIIUCTOKUHIHA M 3TO IIPUBOJIUT K YBEIUUCHUIO
OPOIYKILMH KEJIUYM, CTUMYIUPOBAHUSA COKPAILCHUM KEITYHOTO Iy3BIPS M KHUILICYHHKA U
YBEJIMYCHUIO CEKPEIIMU KUIIICUHOTO COKA.

XonenquctokuHnuH  (CCK; panee HOcCuMII  Ha3BaHWE  MNAHKPECO3UMHH)  —
HEUPOIENTUIHBEIML TOPMOH, BbIpaOaThIBAEMBIA [-KIeTKAMH CIM3MCTOM  OOOJIOYKH
JMBCHAIUATUIICPCTHON  KUIIKA W IPOKCUMAJIBLHBIM  OT/ACIOM  TOILUEH  KHUIIKH.
XOJEIMCTOKUHUH BBICTYIIACT MEIUATOPOM B PA3HOOOPA3HEIX MPOIleccax, IMIPOUCXOISAIINX
B OpraHu3Me, B TOM 4YHCJE, B IHIICBAPCHUH. XOJCUUCTOKUHUH CTHUMYJIUPYET
paccnadmenue chuakrepa OaH; yBEIWUMBACT TOK IEYEHOYHOM JKEIYM; ITOBEIIIACT
MAHKPEATHYECKYI0 CEKPEILHI0; CHH)KACT JAaBJICHHE B OMIMAPHON CHUCTEME: BBI3LIBACT
COKpaIllcHUE IPUBPATHUKA JKEIY/IKA, UTO TOPMO3UT NEPEMEILICHUE IIEPEBAPCHHON ITUILIU B
JIBEHAIIATUIICPCTHYO KHUIIKY. XOJECLUMCTOKHHUH SBIICTCS OJIOKATOPOM CEKpELUU
COJISTHOU KHACJIOTEI MapHUEeTATbHBIMHI KJICTKAMH KEITyIKA. Nuruduropom
XOJICIMCTOKHMHUHA SBIISETCS COMATOCTATHH.

['Mr0K0303aBACUMBIN MHCYJIHHOTPOIHEIA ITOMHUIIENITH] (paHee pacipOCTPaHEHHEIC
HAMMCHOBAHUS: TacCTPOUHTHOWUTOPHEIM ITONMIENTHI, JKEIYJOYHBII WHTHOUTOPHEIH
MEITH]T; Dﬁmn% EE%E%EGAE?GPEBH&TYPH: GIP, I' 1 wmu JKWII) — nenTuHBIA TOPMOH,
COCTOSIINN MBH2-aMIHOKTEGIIOTHBEIX OCTATKOB, BEIpa0aTEIBAEMBIN K-KIeTKaMu CIIU3UCTOU
OBOHOUKI JIBEHANIATHICPETHON T MPOKCUMAJIBHON YacTH Tolued Kuinok. OTHOCUTCS K
CEMEHCTBY CEKpeTHHA. [ JIF0K0303aBUCUMBIN HMHCYJIUHOTPOITHBIM ITOMUICIITH]I SBJISCTCS
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MHKPETUHOM, TO €CTh BbIPA0ATBHIBAETCS B KUILIEYHHUKE B OTBET HA IEPOPATbHBIM IPUEM
numy. OcHOBHAS (PYyHKIMS TIFOKO303aBHCHMOI0 HHCYJIHMHOTPOITHOTO ITOJUICHITHA —
CTUMYJISIMS CEKPEeLMU WHCYJIMHA OeTa-KIeTKAMM IOJKEIYJOYHOM JKeIe3bl B OTBET Ha
npueM 1umu. Kpome Toro, I'MIlI wuurnbupyer aOcopOIuio KHUPOB, YrHETAET
peadcopOIMI0 HATpUsl HW  BOABI B  IHMINCBAPUTCIBHOM  TpPAaKTe, WHIHOUPYET
JTUMONPOTECUHITUITAZY.

Ba30akTHBHBEIM WHTECTHHAILHBIN NenTH]] (HA3LIBaCMBIM TAaK)XKE Ba30aKTUBHEBIN
MHTECTHUHAJILHEIM IIONMUIIENTH; OOmenpuHarele abdopesuarypel BUMII u VIP) -
HEUPOIECONTUIHBIM TOPMOH, COCTOSIIMA U3 28  AMHMHOKMCIOTHBIX  OCTaTKOB,
OOHApPYKUBACMEIM BO MHOTHX OpraHAaX, BKIIFOYAs KUIICYHHK, TOJOBHOM M CIMHHOM MO3T,
MO/KEIYJOUHYIO Keiae3y. Ba30akTHUBHBIM MHTECTHHAJBHBIA IIENTH]], B OTJIUYHE OT
APYTUX MNENTHIHBIX TOPMOHOB M3 CEMEHCTBA CEKPETHHA, SBISCTCS HCKIHOUYMTEIBHO
HerupoMmeauaTopoM. O0aaeT CHUIBHBIM CTUMYJMPYIOIIUM JICMCTBHEM HAa KPOBOTOK B
CTEHKE KMIIIKH, 4 TAK)KE HA TJIAJIKYI0 MYCKYJIAaTypy KMIICYHUKA. ABISICTCSI MHTHOUTOPOM,
YTHETAIOIIUM CEKPCLUI0 COJITHOM KHUCIOTHI MAPUETAIbHBIMM KIICTKAMHU CIIM3UCTOU
ooomoukm xenynka. BMII takxe sgBasgercs cTUMyISATOPOM IIPOAYKIMH MEIICHHOTEHA
TTABHBIMHU KIICTKAMU JKEJTY KA.

MoOTHUIIH — TOpMOH, BEIpAaOATBIBAEMBIM XpOMa((UHHLIMM KICTKAMU CIM3HCTOM
O0O0JIOUKH HKENYJOUYHO-KUIIEYHOTO TPAKTA, MPEUMYILIECTBEHHO JBCHAUATUIICPCTHOU U
TOI[EN KHUIIOK.

CoMaTOCTaTUH — TOPMOH JICJIBTA-KICTOK OCTPOBKOB JlaHrepranca mopxkeayq09HON
)KEJIe3bl, a4 TAaKKe OJUH M3 TOPMOHOB runortagamyca. Ilo XumMuyeckoMy CTPOCHHIO
SIBJISICTCS. MEeNTHHBEIM TOpMOHOM. COMATOCTATHH MOAABIISCT CEKPEIHIO THIOTAIAMYCOM
COMATOTPONUH-PWIN3UHT-TOPMOHA M CEKPElHI0  IepeJHer  joneil  rumodusa
COMATOTPOITHOTO TOPMOHA M TUPEOTPOMHOro ropMoHa. KpoMe T0oro, oH mojaBiseT Takxe
CCKPCLMIO  PA3IWYHBIX TOPMOHAIBHO  AKTHMBHBIX TMENTHIOB U CEpOTOHHHA,
OPOIYIUPYEMBIX B JKCIYJKEe, KHIICYHHKE, II€YeHH H MODKEIYIO0YHOM keese. B
JACTHOCTH, OH  IOHI)KACT  CEKPELUI0  HHCYJMHA,  TIJIIOKaroHa, TacTPHHA,
XOJICIUCTOKMHUHA, Ba30aKTUBHOIO MHTECTUHAIBLHOIO IIENTH]IA, WHCYJIMHOIIOJ00HOIO
¢akTopa pocra-1.

KoHTpoJILHBbIE BONIPOCHI

1. Uto Takoe nmumieBapeHue’

2. HazoBure (bepMeHTEI )KeTy/IKa, YIACTBYIOIIME B IMUICBAPEHUHN !

3. Kakpe TOpMOHBI M Jpyrue OHOJOTHYECKHM AaKTUBHBIE BEIIECTBA BJIMUSIOT Ha
MUILEeBApeHUE

Tema 2. TEDPHH H KOHICHIHH IIHTAHHH. TCECOPHH CﬁﬂﬂﬂHCHpDBﬂHHDFD
IIHTAHHA, TCOPHHA AICKBATHOIO INHTAHHHA

Teopuss cOajaHCHPOBAHHOIO MNHTAHHSI TIpeoliaaia B JJUETOJIOTUH IO

I[TOCIIETHETO BPEMCEHH. CormacHo 3TOM TCOPHUH, ITPCAIIOYTUTCIIBHBIM CUUTACTCA ITMTAHHUC,
KYMEHT MNoA4rncAaH
[IPH KOTOP ONEKTHOHTO ROIMMHEATCIIBHBIX BCIICCTB B OPTdaHHM3M COOTBETCTBYCT HX PAacCXOIy.

- 2C0000043E9ABEBBES52205E [BAS0Q06000004 3F
TTE" codront i3, - KOMIIOHCHTOB, pasNM4HBIX 10 (U3HONOTHYECCKOMY 3HAYCHHIO:
MOJIC3HBIX M BPE/IHEIX, MM TOKCUYHEIX. B Hell comepikaTcs M HE3aMCHHMBIC BCILICCTBA,
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KOTOpBIE HE MOI'yT OOpa30BBIBATHCS B OpraHU3Me, HO HEOOXOJMMEI [ €ro
KU3HEIeATeIbHOCTH. OOMEH BEILIECTB Y YEIOBEKA OMPE/CIICTCS YPOBHEM KOHIICHTPAILIUU
AMHUHOKMCIIOT, MOHOCAXapHI0B, KMPHBIX KHMCIOT, BATAMMHOB U MHUHEPAJIbHBIX BEILICCTB,
CJICJOBATEILHO, MOYKHO CO3/1aTh TaK HAa3BIBAEMBIC JIEMEHTEI THETHL.

Konnemmsa cOamancupOBAHHOTO NHUTAHHS OBIIA HAYy4HO OOOCHOBaHAa B 1964 r.
akag. A.A. IlokposckuMm. Ha ocHOBe JaHHOMW KOHIEMIMH OBLIM pa3paOOTaHbI PAI[MOHEI
NI Pa3IMUHBIX TPYIIN HACEICHUSA ¢ YYSTOM (PM3MYCCKMX HATPY30K, KIMMATHYCCKHUX M
JPYTUX YCIOBUM, CO3/laHbl HOBBIC IHIIEBBIC TEXHOJIOTHWU. [ JIABHBIM HTOIOM JIAHHOM
padOTEI OBLIIO YCTAHOBIICHHE KOPPEISITHUBHOM 3aBUCHMOCTH MEK]Y YCBOCHUEM ITHILUA U
CTCIICHBIO COAIAHCHPOBAHHOCTH €€ XUMHYECKOTO COCTABA.

CoOanaHcupOBaHHOE MUTAHKE - 3TO YUYET BCEr0 KOMILICKCA (paKTOpOB IMHUTAHUS, HX
B3aMMOCBSI3M B OOMCHHEIX IIPOIIECCaX, a TAKKE UHIUBUIYAJILHOCTH (DEPMEHTHEIX CHCTEM
M XMMHYECKHMX MpeBpaileHuil B opranu3dme. Co BpeMeHeM TeOpus cOaTaHCHUPOBAHHOTO
MUTAHUS ObLIA IIOJABEPTHYTA IEpeolieHKe. Ee KpU3MC CTUMYIHMPOBAI HOBEIE HAyYHBIE
MCCICOBAHUSI B 00JacTH  (M3HOJOTHM  IHINEBAPCHUS, OWOXMMHMH  ITHIIH,
MHUKPOOHOJIOTUU. bBBIIN OTKPBITEI HOBBIE MEXAHM3MBI MUILEBAPEHUS, YCTAHOBJIEHO, YUTO
[IEPCBAPUBAHUC IIPOUCXOUT HE TOJBKO B IOJIOCTH KUIICYHHKA, HO U HENOCPEJCTBCHHO
HA CTEHKAX KUIIEUHHKA, HAa MeMOpaHaxX ero KJIEeTOK; OblIa BBISIBJICHA paHee HEU3BECTHAs
FOPMOHAJIbHAS CHUCTEMA KHUIICUHMKA, ITOJYYCHBI HOBBIEC CBEJICHUS OTHOCHUTEIBHO POJIH
CUMOMOTHMYECKMX  MHUKPOOPTAHH3MOB, OOHTAIONIMX B KUIIEYHUKE, U 00 uX
B3aMMOOTHOIICHUSX C OPTaHU3MOM YEIOBEKA.

Kmaccuueckas Teopus cOaIaHCUPOBAHHOTO MATAHUS OCHOBBIBACTCS HA CIICIYIOILMX
[MOJIOKCHUAX :

1. aecanbHBpIM cuuTaeTCsd IMUTAHUE, BO BPEMS KOTOPOrO MOCTYIJICHHE MUIEBBIX
BEILIECTB OTBEUAET UX PACXOAM.

2. IlocTynneHue NMIIEBBIX BEILECTB OOECIEUUBACTCS B PE3YJAbTATE pa3pyllIeHUS
MUIEBEIX CTPYKTYP M BCACBIBAHUS MOJIC3HEIX BEIIECTB - HYTPUCHTOB, HCOOXOTUMBIX JIJIS
METa00IM3Ma, INTACTHYECKUX M SHEPreTUYSCKUX MOTPEOHOCTEN OpraHu3Ma.

3. YTunuzamus €16l OCYIIECTBISICTCS CAMUM OPTaHU3MOM.

4. Ema cOCTOMT M3 KOMIIOHEHTOB, PAa3HBIX II0 (PH3HOJOTHYECKOMY 3HAYECHHIO:
HYTPUEHTOB, OAJJIACTHBIX BEHIESCTB (OT HUX €€ MOKHO OYMCTUTh) U BPEIHBIX, TOKCUUYHBIX
COEJIMHECHU.

5. MeTtabonu3m opraHusma OmpeesaeTcss HEOOXOIUMEIM YPOBHEM AMUHOKHUC]IOT,
MOHOCAXapHJI0B, )KUPHEIX KHUCJIOT, BUTAMHUHOB U COJICH.

6. MHOro HYTPHUEHTOB, CIIOCOOHBEIX K BCACBIBAHUKD M ACCHMMIISIUM,
0CBOOOKIAETCS B pe3yJibTaTe (hepMEHTATUBHOTO TH/IPOJIM3a OpraHUYEeCcKUX IIPOJIYKTOB 34
CUET BHEKJICTOYHOTO (IIOJIOCTHOI0) M BHYTPUKIICTOUYHOTO ITUIIEBAPEHUSI.

B »TOoM cnydae mMIIeBBIE BeEIeCTBA YCBAMBAIOTCS B JBAa ATama: IIOJOCTHOE
MUII[CBAPCHUE - BCACEIBAHUC.

CormacHo  3TOM  TEOpHMH, HOPMAJIbHOEC  (QPYHKIIMOHHMPOBAHHE  OpTraHU3MAa
00ECIICUMBACTCS IIPU €r0 CHAOKCHUM HE TOJIBKO HEOOXOUMBIMHU dYHEPTUCH U OCIIKOM, HO
TAK)KE IIpH COOIIOJICHUM ONPE/CACHHBIX COOTHOIICHUM MEXKJY MHOTOYHCICHHBIMU
HE3aMEHUMBIMU  (DAKTOpAMH  IMMTAHWS, KAaXJbIM M3 KOTOPBIX BBIINOJIHSACT CBOO
cneumbﬂqean%?q% HICIIFO/B OOMCHE BCILICCTB.

B L OGHOBE,.. KOHICHINY - COAIAaHCHPOBAHHOIO [TUTAHMS  JIGKUT OINPEICIICHHE
IPONOPIMU OTACABLHBIX MUIIEBBLIX BEILCCTB B PALIUOHE, OTPAXKAIOIIUX CYMMY OOMEHHBIX
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peaKIMM, KOTOPBIE XAPAKTEPU3YIOT XHMHUYECKHE MPOILECChI, 00SCIIEUUBAOIIME B MTOIE
KU3HEEATEILHOCTE Oprannu3Ma. OqHOU U3 TIaBHBIX OMOJIOTMYECKMX 3aKOHOMEPHOCTEH,
Ha KOTOPEIX 0a3upyeTcs TeOpHUs, SBISCTCS MPABWIO COOTBETCTBUS (DePMEHTHEIX HAOOPOB
OpraHU3Ma XUMHMYECKUM CTPYKTYpaMm ITHIIH.

Kpuzuc teopun cOa1aHCHPOBAHHOTO IMMUTAHUSA M OTKPEITUEC HCKOTOPBIX BUTAIBHBIX,
HEU3BECTHBIX pPAaHEE MEXAHU3MOB (JIM30COMAILHOIO MW MEMOPAHHOIO ITHMILECBAPEHUS,
PA3TUYHBIX BHUJOB TPAHCIOPTA IMMIIEBLIX BEIIECTB, OOMmMMX A3P(PEKTOB KHUIICUHOM
FOPMOHAJIBHON  CHMCTEMBI), pPe3YyJbTAThI  COIIOCTABICHUS  PAAa  XaAPAKTECPHCTHUK
OC3MUKPOOHBIX M OOBIYHBIX JKUBOTHBIX, JAHHBIE IPSIMBIX HCCICJIOBAHUN BIUSHUS
3ICMEHTHBIX JUET HA OpPraHu3M M T.J. IPHBEIM K IIEPECMOTPY pPAAa OCHOBHBIX
MOJIOYKEHUH ATOHM Teopuu. Ha OCHOBE MOJy4YEeHHBIX JJAHHBIX U 0000IEeHMM HAMM ObILIa
MIPEII0KCHA HOBAS TCOPUSI — TEOPHSH AAEKBATHOr0 NMHTAHUS (€€ PA3BUTUEC €IE JAICKO
HE 3aBEpIICHO) U c(POPpMYIUPOBAHEI HOBEIE MOCTYJIATHEI OCHOBOIIOJIATAFOIETO 3HAYCHUS:
1) nmuTaHue NOIJICPKUBACT MOJIEKYJISIPHBIM COCTAB M BO3MEIIACT SHEPIETUUECKUE U
MJIACTUYECKHME PACXO0/Ibl OpraHU3Ma HA OCHOBHOM OOMEH, BHEIIHIOK pad0Ty U pOCT (3TOT
MMOCTYJAT - EIUHCTBEHHBIM OOIIUH [JII TEOPHM COAJTaHCHUPOBAHHOTO U aJICKBATHOTO
MUTAHUA); 2) HOPMAJIBHOEC MUTAHUE OOYCIOBJICHO HE OJJHUM IIOTOKOM HYTPUCHTOB U3
KEITYJOUYHO-KHUIIIEYHOI0 TPAKTa BO BHYTPEHHIOK Cpely OpPraHu3Ma, a HECKOJBEKHMMH
MOTOKAMU HYTPUTHUBHBIX M PETYISTOPHBIX BEIIECTB, HMCIOIIMMHU >KHU3HCHHO Ba)XXHOE
3HAUCHUE; 3) HEOOXOJUMBIMM KOMITIOHCHTAMU ITMILM CIY)KAT HE TOIBKO HYTPUEHTHI, HO U
OanjacTHBIE BellecTBa; 4) B METaOOIMYECKOM M OCOOCHHO TPO(PHUUECKOM OTHOIICHHH
ACCUMMJIUPYIOIIUN OPTaHW3M SBJSCTCSA HAJOPTAHM3MEHHOM CHUCTEMOMU; 5) CYIIECCTBYET
YHI0OKOJIOTHS OPraHW3Ma-X035MHa, o0pa3zyeMass MUKPO(MIOPON KHIIEYHUKA, ¢ KOTOPOU
OpPraHU3M XO3SHMHA IOJJCPIKUBACT CJIOKHBIC CHMOMOHTHBIC OTHOIICHUSA, a TAaKKe
KMUIIEYHOMW, WU SHTCPAILHOM, cpejod; 6) OalaHc IMILUEBBIX BEIISCTB B OpPraHu3Me
JOCTUTAETCS B PE3yabTaTe OCBOOOKIEHUS HYTPUEHTOB M3 CTPYKTYp MHUILIM IIpHU
(pepMEHTATUBHOM PACIICIUICHUH €€ MAKPOMOJICKYI 34 CYET MOJIOCTHOTO U MEMOPAHHOTO
MUIEBAPECHUS, A B PS/I€ CIAY4YAEB - BHYTPUKJICTOYHOIO (IIEPBUYHBIC HYTPHUEHTHI), a TAKKE
BCJIC/ICTBUE CHHTE3d HOBBIX BEIISCTB, B TOM UYMCJIIE HE3AMEHHUMBLIX, OAaKTEpHUATIbHOMN
(GJIOpOH KUINCYHHKA (BTOPHUYHEIE HYTPHUEHTHI). OTHOCHTEILHAS POJIb IIEPBUYHEIX U
BTOPUYHLIX HYTPUEHTOB BapbUpPyeT B MHUPOKUX Mpeaenax. OxapakTepru3syeM HEKOTOPhIE
M3 ATHUX IIOCTYJIATOB HECKOJILKO Oomee mnoapoOHO. Kak MOXKHO BHJIETh, OCHOBHBIC
MOCTYJAaThl TEOPUH AJECKBATHOIO IHUTAHUS IPUHIMIIMAILHO OTIHYAIOTCS OT TAKOBBIX
TCOpHH COATAHCMPOBAHHOTO mUTaHMI. OJHAKO OAMH W3 HUX sABIgeTCa 00mmum. OH
3AKJII0YAeTCS B TOM, YTO MMTAHHUE ITOJCPIKUBACT MOJICKYJISIPHBIM COCTAB OpraHU3Ma U
00ECIIEUMBACT €r0 YHEPreTUUECKHE U IIJIACTUUYECKUE MOTpeOHOCTH. Jlanee, 4elnOBEeK M
BEICIIIIC JKMBOTHBIE B META0OIMYCCKOM H TPO(PUUECKOM OTHOIICHUSIX IIPE/ICTABIISIOT
COOOM HE OpraHu3Mbl, a B CYIIHOCTH HAJOpraHU3MEHHBIE cHUcTeMBl. IlocnenHue
BKJIFOUAIOT B ce0s, KpOME MaKpOOPraHu3Ma, MUKPOMIOPY €ro KeayJ0YHO-KHIICYHOTO
TPAKTA - MMKPOIKOJIOTHIO M SHTEPANIbHYIO CPEly, KOTOPbIE COCTABISIOT BHYTPEHHIOHO
YKOJIOTUIO OPraHu3Ma, WIN SHAO0IKOIOTHUIO. MeEXIy OpraHu3MOM XO35SIMHA M €T0
MMKPOKOJIOTUEH TTOJJICPKHUBAIOTCI MOJIOKUTEIbHBIE CUMOMOHTHBIC B3aMMOOTHOIIICHUS.
Teopus 4J|eKBATHOIO IUTAHUs B OTIMYME OT TEOpHH COUTAHCUPOBAHHOI'O NMHUTAHUSI HE
TOJIKO CBS3BIBRQTHEOPMABBHOC MUTAHUEC M ACCUMIIALUIO IMUIMHA C OJHUM MOTOKOM BO
BV ADCH R [ﬁ:iﬁ” B%iff:ﬁﬁ?ﬁ%ﬁ%ﬂﬁ% PA3IWYHBIX HYTPUEHTOB, OCBOOOXKIAIOIIUXCI B
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pe3yJIbTaTe IIEPEBAPMBAHUS MUIUA B JKEIYJOYHO-KHUIIEYHOM TPAaKTe, HO IPUHHUMACT
CYILICCTBOBAHHUE 1O KpaMHEN MEpE CIII€ TPEX OCHOBHBIX JKU3HECHHO BAKHBIX MIOTOKOB.

[lepBBId - MOTOK PEryaaTOPHBIX BelIeCTB (TOPMOHOB U TOPMOHOIIOJOOHEIX
COCIUHEHUH), IPOAYLHUPYEMBIX HSHAOKPUHHBIMU KIECTKAMH IKCIYJOYHO-KHUIICUHOTO
TPAKTa, 4 TAK)KE 00Pa3yIOIMUXCSA B €M0 COACPKHUMOM.

BTtopoii mOTOK cOCTOMT M3 OaKTEepHANBHBIX METa00IMTOB. B Hero Bxomsr
MOIU(UIIMPOBAHHEIC IT0J] BIMSHHEM OAaKTCPUANLHON (DIOPHI KHUINCYHHKA OaIaCTHEIC
BEILIECTBA IMIIM W HYTPHUEHTHI, & TAKXKE IPOAYKTHI €€ KH3HeAeATenbHOCTH. C 3TUM
MMOTOKOM BO BHYTPEHHIOIO Cpe/ly OpraHM3Ma IIOCTYIIaOT BTOPUYHEIC HYTPUEHTEL. B 3TOT
MOTOK BXOMAT TAKXKE TOKCHYECKHME BEILECTBA, K KOTOPBIM OTHOCSTCS TOKCHHBI ITHILH, A
TAK)KE TOKCHYECKHE METAOOJIMWTBI, 00pa3yroIIUecs B KEIYJO0YHO-KUILIEYHOM TPAaKTE 3a
CUCT JICATCIILHOCTH OakTepuanbHOU (Gaopel. Ilo-BuguMOMy, 3TOT IIOTOK B HOPME
(U300 NYEH.

Tperui MOTOK COCTOMT U3 BEILECTB, MOCTYMAOIIUX M3 3arPS3HEHHOM IHILU WA
3arpsi3HCHHOM BHEILHEH CpeJibl, B TOM YMCJIC KCeHOOMOTUKOB. HakoHel, cCOrIacHO TeOpuH
aJICKBATHOTO IIMTAHMS, TAaK HAa3bIBaeMble OAQIJIACTHBIC BEIIECTBA, U B TOM YHCJIE
MIPEUMYIICCTBCHHO MUILCBBIC BOJOKHA, SBJISFOTCS 3BOTIOIMOHHO BAKHBEIM KOMIIOHCHTOM
numy. Bce mOCTymaTel TEOpHUM AaJ€KBATHOTO ITUTAHUS B3aUMOCBS3aHBEI U O0pa3yroT
COBOKYITHOCTh HOBBIX M HETPAJULUMOHHBIX MPEACTABICHUM, IOJXOJ0B, METOJIOB
MCCJICJOBAHUS M TEXHUUECKUX ITPUCMOB.

CxeMa MOTOKOB BEIISCTB M3 KEIYyJOYHO-KHIICUHOTO TPAKTA BO BHYTPEHHIONO
Cpeay OpraHu3Ma B COOTBETCTBHUU C HOBOM TCOPUEHU AJCKBATHOrO NMUTAHHUSA (IO: YTOJICB,
1985). B gomonmHeHme Kk MOTOKaM, YKaszaHHBIM Ha puc.2.1, mnpu 00pabOTKe
OANIACTHEIXBEIIECTB (POPMUPYIOTCS BTOPHYUHEIC HYTPUCHTBI, TOKCHHEI, 3K30TOPMOHEI;
MUIA CTUMYJIHUPYET BBIICJICHHE KUIICYHBIX TOPMOHOB. MHOrjga TeOopuro ajJjeKBATHOTO
MUTAHUS KPUTHKYIOT 3a TO, YTO OHA CJHIIKOM «IIMILIEBAPUTEIbHAS». JTO HE TAK. IJTa
TeOpusd OHMOIOrMYHA M TEXHOJOTMYHA, T.€. OHA MNOpUJAET OOJBIIOEC 3HAUCHHE
3BOJIIOIJUOHHEIM OCOOCHHOCTSIM M OCOOCHHOCTSM (DYHKIIHMOHHPOBAHUS MEXAHH3MOB,
O0CCIICUMBAIONIUX YCBOCHHUE MUINM. TakoM IOAXOJ IIO3BOJISECT PACCMATPHBATE P
mpo0eM, KOTOPBIE HEJOCTATOYHO OLICHHUBAIUCH KJIACCHYECKON TEOpPHUEH, HO KOTOpPHIC
MMEIOT peIlarollee 3HAaueHHEe ¢ TOYKU 3peHus Tpodoaorun. OxapakrepusyeM Oonee
MOJJpOOHO HEKOTOPBIC ITOCTYJIATHI U CJICJCTBHUS, BBITCKAIOIME U3 TCOPUHU AJICKBATHOTO
MTUTAHMS.

KoHTpoJILHBIE BONIPOCHI

1. Ilepeuncaure NOI0KEHUS COATAHCUPOBAHHOTO ITMTAHUS.

2. B gem cocTouT OCHOBOIOMATArOIIEe 3HAYEHNE aJIcKBATHOTO MUTAHUA ]

3. Ha3oBuTe OCHOBHEBEIC MOTOKM IIPU MEPEBAPUBAHMHU IIMILUA I10 TEOPUH AJ€KBATHOTO
ITUTAHUA.

Tema 3. Teopusi panMoHAJIBLHOr0 MHTAHUS

[IuTanue NOKHO OBITH pallMOHAIBHEIM, COAITAHCUPOBAHHBIM.
AOKYMEHT NMOANMWCAH

CKOJIBKRTPOEHMATIEORIX BCILICCTB PpacXoaycT OpraHHU3M B3pOCIOro 4YcJOBCKd B

ﬁﬁ;@ﬁg&c%ﬁ%ﬁ%gﬁ%*ﬁ%ﬁ?mé%DJILI{{) K€ JIOJDKHO TIOCTYIATh HMX C IIPOJYKTaMH
nutanusa. OqHAKO B Ipolecce 0OMEHA OJIHM BEIIECTBA MOTYT MEPEXOAUTh B Apyrue. [lpu
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3TOM OOJIBIIMHCTBO M3 HUX MOKET CHHTE3UPOBATLCS B OPraHU3ME, TOr/Ja KAK HEKOTOPHIC
SIBJISIFOTCSL KAK OBl MCXOJHBEIMU: OHU HE MOTYT CUHTE3UPOBATLCSA M JIOJKHBI 00S3aTEIBHO
mocTynare ¢ nummied. OTcrojja Bce NUILEBBIC BEIIECTBA JEHATCS HA 3aMEHUMBIC U
He3aMeHUMBIE. K IOclIeHUM OTHOCATCS HE3aMEHMMBIE AMHWHOKHUCIOTHI (BaJIMH,
M30JICHIIMH, JICHIMH, JH3WH, MCTHOHMH, TPCOHHH, TPUNTOMAaH H (CHIIATAHUH),
HE3AMEHHUMBIC  JKHPHBIE  KHMCIIOTBI (IUHOJEBAs, JHUHOJICHOBASA), BUTAMMHBI U
MMHEPAJILHBIC BEILICCTBA.

Teopuss cOAJIAHCHPOBAHHOrO INHTAHHUA, KOTOPYIO B HAlllEH CTPaHE IIHPOKO U
yriayoneHHo paspadareiBan akajeMuk AMH CCCP A. A. llokpoBckui, 3akirodacTcs B
YCTAHOBJICHUU TECHOW CBS3M MUTAHUSA C IIporeccamu 0OMeHa BemiecTB. [Ipu 3TOoM 0cobas
pPONE OTBOJIUTCS HE3aMEHUMBIM (PAKTOpaM IMATAHHSI.

PanmoHanpHOE NHUTAHUE JIOKHO OCHOBBIBATBCA HA TCOPHH COATAHCMPOBAHHOTO
MUTAHUS M IIPEyCMATPUBATL NPABUJIBHBIM pPEXUM INOTpeOaeHud numu. Heobdxomgumo
3HATHL M COOJIIOJATH TPH IIPUHIMIOA PALUOHAIBHOIO IHUTAHUSA: YMEPEHHOCTb,
pazHoOOpa3ue, pexKUM IpUEeMa I[HUIUM. YMEPEHHOCTh B IMTAHUHM HE IO3BOJISCT
MOTPEOJIATE C IMUIICH SHEPruM OOJNBIIE MM MEHBIIE, YeM €€ pacXojyeTcs B MpoIecce
KU3HEICATCIbHOCTH, pPAa3HOOOpa3ue IMMINM B pPAIUOHE C HAMOOIBIICH CTEIICHBIO
BEPOSTHOCTU TAPAHTUPYET IOCTYIUICHUE B OPTaHH3M BCEX HE3AMEHMMBIX KOMIIOHEHTOB
MUTAHMS; OMPECICHHBIM PEKUM INUTAHUA (BpeMS IIPUEMOB IIMIM B TCUYCHHUE JIHSI, a
TAK)KE€ KOJIUYECTBO M KAUECTBO MUILM MPU KAKIOM €€ MPUEME) MOJIEPIKUBACT AIINCTUT B
HY)KHBIX paMKaXx.

PaccMoTpuM mogpoOHee KAKIBINA U3 TPEX MPUHIIUIIOB PALIMOHAIEHOTO MTHTAHUS.

[IepBBINM IPUHIIMIT PAIMOHATIBHOTO IIMTAHUS — YMEPEHHOCTD.

YMEPEHHOCT B IIMTAHUM HEOOXO uMa JIas CcOOmIoJieHHs OamaHca MEXIy
MOCTYMNAIOIICH ¢ MUILCH U PACXOIYEMON B MIPOLIECCE XKUZHEACATCIBHOCTU SHECPTHCH.

3aKOH COXPAHEHUS SHEPTUU B IIPUPOJIE SABISACTCS A0COMIOTHBIM, OH CIIPABE/JIUB HE
TOJILKO JIJII HE)KMBOW MATEPHH, HO JICMCTBYET U B KMBOM OpPraHHU3ME, B TOM UHCIC U B
KJICTKaX OpTaHOB U TKAHEH UEJIOBEKA.

Pacxoy sHepruu B OpraHu3Me OCYILECTBISETCS TPEMS MYTSMU: B Pe3yJIbTATE TaK
HA36IBACMOI'0 OCHOBHOTO OOMCHA, CHEIM(pUYECKOTO JUHAMHYCCKOTO JICUCTBUS IHIIUA H
MBIIIIEYHOM JICSITEIIbHOCTH.

OCHOBHONI OOMEH — 9STO0 MHHHMAJIBHOE KOIMYCCTBO JHEPTHUHM, KOTOPOE
HEOOXOIMMO YEJIOBEKY JIS MOJJICP)KAHUS JXHU3HU B COCTOSHHUM MOJHOTIO MOKOsS. Takou
00OMeH OOBIYHO OBIBA€T BO BpeMs cHAa B KOMGMOPTHEIX yciaoBusax. Ero wuaie Bcero
PACCUMTHIBAIOT 110 OTHOIICHUIO K «CTaHJApTHOMY» MyskunHe (Bo3pact 30 mer, Macca
Tena 65 Kr) UIM K «CTAaHJIAPTHOM» JKCHIUHE (TOT JXE€ BO3pacT, macca Teaa dd Kr),
3AHUMAOIUMUCS JIErKUM (pu3ndecKuM TpyaoM. OCHOBHOM OOMEH 3aBHCHT OT BO3PACTa
(y MaJeHBKMX JeTell OH Ha eJUHHUIy Maccekl Tena B 1,3—1,5 pasza Beime, 4yeM Yy
B3pOCIIBIX), OT OOIEH MAacchl Teaa, OT BHCIIHUX VYCJIOBUM NPOXKUBAHUSI U
MHTUBUIYAIbHBIX OCOOCHHOCTEHN 4YeJIOBEKA. Y CTAHOBJICHO, UTO B CPEJHEM MPU OCHOBHOM
OOMEHe 3aTpadyuBaeTcs OKOJO 1 kkam Ha 1 kr Maccel Tena 3a 1 gac. Y mojei, MOCTOSHHO

JOKYMEHT MNOANCAH —
HCHLITLIEHKEEHED$MWHE HAI'PY3KH, OCHOBHOH DﬁMEH, KdK ITPpdBHJIO, ITIOBEIIIACTCA B

Ce Tmﬁmar Ef:et? %fﬂABBBBEEEDSETBASDﬂﬂEGGﬂGﬂdSE
H{E,qg @Hﬁ% 3 DElDrEITbHHE AnekcaHapoBHa
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Cnenudurudeckoe JUHAMHYECKOS JSHCTBHUE MUK O0YCIOBICHO ¢ IIepeBapUBAHIEM
B JKCIYyJOYHO-KHUIIEYHOM TpAaKTE€ 4deaoBekd. HamOonmpmwuii pacxo] SHEPruM BEI3BIBACT
IepeBapuBaHue OCJIKOB, KOTOPOE YBEIMYMBAET MHTEHCHMBHOCTHR OCHOBHOIO OOMEHA
00619HO Ha 30—40%. [Ipuem ¢ nuiien KUpPOB MOBEIIAET OCHOBHOM 00MeH HA 4—14 %,
yrieBojoB—Ha 4—7%. Jlaxxe wall 1 k0(e BBI3BIBAIOT MOBBIIICHUE OCHOBHOTO OOMEHA B
npeaenax 8 %. [logcuntano, 4To IpU CMEMAHHOM IMUTAHUU U ONTUMAJIbHOM KOJIMYECTBE
MOTPEONISICMBIX ITHUILICBBIX BEIISCTB OCHOBHOM OOMEH YBEIUUYMBACTCS B cpeHeM HA 10—
15 %.

duznyeckas JeATeIbHOCTh OKA3BIBAET CYILECTBEHHOE BIIMSIHHE HA PacXO]] SHEPTHUHU
B OpraHu3Me 4deiaoBeka. Uem Oonbme (u3nyeckas aKTUBHOCTh, TEM OOJIBIIC SHCPIUH
TPAaTUT OpPTraHM3M 4ellOBeKa. Ecim macca Tema 4YelmoBeka OONbIIE CTAHJAPTHOM, TO
YHEPrOTPATHI IIPU YKAZAHHBIX BMJIAX JCATCIABHOCTH IPOMOPIMOHAILHO YBEIMYHBAIOTCH,
€CIIM MEHBIILIE — CHIDKAIOTCS.

CyTOYHBIE HSHEProTpaThl YEJOBEKA 3aBHUCAT OT BO3pacTa, IOJa, MAcChl Tela,
XapakTepa TPYJOBOH JICATEABHOCTH, KIMMATUYECKMX YCIOBUM W WHJIUMBUIYAIBHBIX
0COOEHHOCTEH MIPOTEKAHMUS PEAKIIM OOMEHA BEIISCTB B OPraHU3ME.

[Ipy KpaTKOBPpEMEHHOM HEIOCTATKE YHEPreTUUYCCKON IICHHOCTH IHILU OPraHU3M
JACTHYHO PACXO]IyeT 3aIlaCHEIC BEIIECTBA, IJIABHBEIM 00pa30M KUp (M3 )KUPOBOM TKAHU) U
YIIE€BO/IEl (TJIMKOICH). [Ipy IAUTENEHOM HEIOCTATKE DYHEPreTHUYECKU ILICHHOW ITHIIU
OpPraHU3M PACXOJIYET HE TOJBKO PE3CPBHBIC YIJICBOJLI U JKUPBI, HO M OEJIKH, 4YTO, B
IEPBYI0 OUEpe/lb, BEIET K YMEHBIIECHUIO MACChl CKEJIETHBIX MBIIII], 4, CJI€JOBATEILHO, K
BO3HUKHOBCHHUIO U PA3BUTHIO JTUCTPODHUH.

KpaTkoBpeMEHHBIM H30BITOK SHEPreTHYECKOM IIEHHOCTH MHUINM OTPHIATEIIEHO
CKA3BIBACTCS HA MIPOIleccax YCBOSEMOCTH M YTWIHM3AIMM OCHOBHBIX ITHUILCBBIX BEICCTB,
4YTO BBEIPAXKAETCS B YBEIWUCHUM KOJMYECTBA KAJIOBEIX MACC U BBIJICICHUM ITOBBIIIEHHOIO
KomuuecTtBa MOYHU. [Ipu JIMTEIbHOM HM30BITKE YHEPreTUUECKON IEHHOCTH MHUIIUA YacTh
KUPOB U YIJICBOJAOB HAYMHACT OTKIAJLIBATECS B BHUJIC PE3CPBHOIO XHUpa B KUPOBOU
TKaHU. ITO NPUBOJIUT K YBEIIMYEHUIO MACCHI T€IA U B MOCICAYIOIIEM K O3KHUPEHUIO.

BTopoii mpuHIMN paliOHAILHOIO IIMTAHUS — Pa3HO00pa3ue.

Hacenenne HameW IUIAHETBI WCIIONB3YET IS MUTAHMSA THICSYM IMHIICBBIX
MIPOJYKTOB U elle 00nbllIe KyaIuHapHBIX 01r07]. M1 Bce MHOrooopasue npoyKTOB MUTAHUS
CKIAJBIBACTCA W3 PA3IUYHBIX KOMOMHAIIMM TMHUILIEBBIX BEIIECTB: OCIKOB, JXHUPOB,
yIJI€BOJOB, BUTAMUHOB, MUHEPAILHBIX BEIIECTB M BO/ALI. ECTECTBEHHO, YTO pa3nUYHLIC
[MUIEBBIC MPOIYKTHI UMEIOT Pa3HbIM XUMUYECKHUM COCTAB.

DHEPreTUYeCcKas LCHHOCTh PAllMOHA IMUTAHUS 3aBUCUT OT BXOJISIIUX B €r0 COCTaB
OCJIKOB, )KUPOB U yIJI€BOJOB. YTJIEBO/bI IOCTABISIOT IIPEUMYILIECTBEHHO SHEPTHIO, TOT/IA
KAaK >KUPBI 1 OCOOCHHO OCIKH HE TOJBKO CHA0KAKOT OPTaHU3M SHEPTUCH, HO U SBISIOTCS
HEOOXOIUMBIM MATEPUATIOM JIJII OOHOBICHMS KIICTOYHBIX M CYOKJIETOYHBIX CTPYKTYP.
HMcnonp30BaHue OCIKOB B KAUECTBE YHEPIETUYECCKOrO MATEpHAIA BECbMA HEBBITOJHO JIJIS
OpraHu3Ma: BO-TICPBEIX, OCIKM — HAWOO0Jee Je(PUIIMTHOE U I[EHHOE ITHIISBOC BEIECTBO,
BO-BTOPBIX, IIPI_ OKHCIICHUN OCIIKOB, COMIPO-BOXKIIAIOIIEMCS BBIICICHUEM HSHEPIHUH,
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OnTuManbHBEIM B palMOHE MPAKTHYECKH 3J0POBOTO YEJIOBEKA  SIBJISCTCS
COOTHOILICHUE OCJIKOB, JXHUPOB U yIriaeBOAOB, Omu3koe k 1:1,2:4. DTO cOOTHOIIECHUE
HauOoyee OJIArONpUSATHO JIJII MAKCUMAIIBHOTO YOB-JIECTBOPEHHUS KAK IUTACTUYECKHUX, TaK
M SHEPreTUYECKHX IOTPEOHOCTEM OpraHM3Ma 4YejIOBeKa. bellku B OOJILIIMHCTBE CIIy4yacB
JOJDKHBI cOCTABIATh 12 %, xupbl — 30—35 % o00men kKaJopuiHOCTH paluoHa. Jlume B
cIydae 3HAYUTEIILHOTO IOBEIMICHUS JOIH (PU3NUECKOr0 TPYAad, H YBEIUUCHHUS B CBSI3H C
YTUM MOTPECOHOCTU B SHEPTUU COAEPIKAHUE OCIKOB B PaA-IIMOHE MOKET OBITh CHHIKCHO JI0
11 % ero oOmen KaTOpUUHOCTH (3a CUET YBEJIWYCHHUS JIOJM XUPOB M YIIIEBOJOB, KAaK
MOCTABILUKOB KAJTOPHH ).

KakoBa ¢ mnpuOmuM3uTEIbHAS CYTOYHASA IOTPEOHOCTH B3POCIOIN0 YECIOBEKA,
3AHUMAFOIIETOCS JICTKUM (DU3WYECKHUM TPYJIOM, B DHEPTETHUCCKOUW IICHHOCTH ITHIIU, B
Oenkax, kxupax u yraepojgax? IlumieBoit panuon gomkeH cojaepxkats 80—90 r OenkoB,
100— 105 r xwupos, 360—400 r yriueBogoOB, 3HepreTH4YecKas ILEHHOCTh €r0 JJOJKHA
cocTaBysaTh 2750—2800 kkaun.

OnTuManbHOE COOTHOIICHME JKUBOTHBIX M PACTUTECIBHBIX OCJIKOB B paljUOHE
qyeJIoBeKa kojeOmercs B mpenenax ot 60:40 mo 50:50 (B 3aBHCHMMOCTH OT KadecTBa
PACTUTEIIBHEIX OCIIKOB), & B CPEHEM COCTABIACT 55:45.

[Ipu onpeneneHurn NDOTPEOHOCTH UYEJIOBEKA B JKHpaX CICIYET YYMUTBIBATH
HEOOXOIMMOCTE TOJIHONO OOCCICUCHUS OpraHu3Ma IIOJHOLCHHBIMH  KMPOBBIMU
BEILICCTBAMH, 4 UMEHHO: HE3aMCHUMBIMH JKUPHBIMH ITOJUMHEHACHIICHHBIMA KHUCIOTAMHU,
dochomunuaaMmy, HEOOXOTUMBIMU IS OOHOBIEHHMS KICTOK M BHYTPHKICTOYHBIX
KOMIIOHCHTOB, 4 TAK)KE JXUPOPACTBOPUMEIMU BUTAMUHAMH.

[loTpebaeHue yriieBoj0B B pacyeTe Ha OJHOTO KUTEJISA B HAIIIEH CTPAaHEe COCTABJISICT
B cpeaHeM OKOJIO 460 T B IeHB, TOT/A KAK B COOTBETCTBUU C HAYUHBIMH PEKOMEHJALIUSI MU
HOpMa JJOJDKHA COCTAaBIATH 386 T B JiecHb. OCOOCHHO OMACHBIM JIJIS 3]IOPOBBS HACEICHUS
CTpaHbl SBISCTCSA HEYKJIOHHBIM POCT MOTpeOJIEeHUS caxapa, KOTopoe mpeBeicuiio 120 r B
JICHB (B CpeIHEM ), B TO BpeMs Kak pekoMeHayeMas Hopma cocTaBiasgeT S0—100 r B geHb
(50 r mpu terkom puzmdeckoM Tpyse, 10 100 r mpu Tspxenom pusumdaeckom Tpye). Caxap
SIBJISICTCSI HOCUTEJIEM TAK HA3BIBACMBIX IMYCTHIX KAJIOPHM, OH HE COJICPIKUT KAKMX-THOO0
HE3AMEHHUMBIX KOMIIOHEHTOB IIMTaHMs. bojbIle TOro, caxap CHOCOOCTBYET
BO3HUKHOBEHMIO W PA3BUTHIO Kapueca 3yO0O0B, TOrja Kak [JIpyrol MpecTaBUTEIIb
VIJIEBOJIOB — KpaxMall — TAKOro JEUCTBUS HE OKa3wiBaeT. Kpome TOro, norpediicHue
caxapa B 3HAYUTEIBHBLIX KOJIMYECTBAX ITOBBIIIACT KOHIICHTPAI[UIO TIHOKO3bl B KPOBH, UTO
ABIsSeTCS (PAKTOPOM PHCKA 15 BO3HHMKHOBCHHS caxapHOro guabera. B TO ke Bpems
KpaxMaJ BCJIECTBUE er0 00JIee MEIJICHHOIO MePEeBAPUBAHUS B IIUILCBAPUTEILHOM TPAKTE
TakuM 3P dexTom He obOnanaer. [loaToMy pekoMeHyeTcs MAaKCUMAaIbHO OTPaHHUYHBATH
MOTpeOJICHHE caxapa U KOHAUTEPCKUX U3JICIMU M 3aMEHSATh MX, €CJIM 3TO HeOOXOIUMO,
KpaxXMaJIOM.

300pPOBOMY OPraHM3My YEJIOBEKA HEOOXOIMMEI TAK HA3BIBAEMBIC PACTUTCIILHEIC
BOJIOKHA WJIM OAJUIACTHBIEC BEIIECTBA, KOTOPEIE MPEeCTABICHLI, B OCHOBHOM, 000I04KAMU
PACTUTEIBHBIX KJIETOK M COCTOAT MPEHUMYILIECTBEHHO M3 KICTYATKM M INEKTHHA.
OntuManeHbBIM cunTaeTcs notpediienue 10—135 r 3Tux BemiecTB B 1€Hb, B TOM YHCIIe 9—
10 r kneryaTkn M 5—6 I NEKTMHOBBIX BEIIESCTB. PacTUTENbHBIE BOJIOKHA YIIyYIIAKOT
MOTOPHYIO EW%%HDHHD-KHEEHHDFD TpaKTd, CIOCOOCTBYIOT JIMKBUIALIUH
SACTOMHEBIX, ABTCHIL B, KMINCUHNKe. YcTaHOBIEHA OOpaT-HAs 3aBUCHMOCTD MEKIY HX
COICPI)KAHUEM B ITMILC U YACTOTOM BO3HUKHOBECHMS PAKa TOJICTOIO KMIICYHHUKA.
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ButaMuHBl 3aHMMAOT 0cO00€ MECTO B NHUTAHMH, SBISSACH €r0 HE3aMEHHMBIM
¢akTopoMm. B nmamexoMm m s1a)ke CpaBHUTEIILHO HEJABHEM IPOILIOM HEKOTOPBIC TPYIIIEI
HACEJICHUS MCIBITBIBAIM TSDKEIbIE OCACTBUS B Pe3yJbTATE PAa3BUTHUS THUIO - U
ABUTAMHUHO30B. Takue 3a00ji€BaHMs, KAK IIUHTA, IIeJIarpa, paxurT, IMOJIUHEBPUT (OOJIE3HB
Ocpu-0epr), HEKOTOpPBIC BHABI AHCMHH (MAJOKpOBHE) M TeMO(QMHIHH (YCHICHHOE
KpPOBOTEUCHHUE), & TAaK)K€ MHOTHE JpPYrHe HEOJHOKPATHO MNOPAKAINA 3HAYHUTEILHEIC
KOHTUHICHTHI JIIOJICU B PE3YJbTATE€ PE3KOT0 YMEHBIICHMS B HX IMHUILEC TE€X WIN HHBIX
BUTAMUHOB. B HacTosimee Bpems, Olarojaps MHPOKOM MNPOIMAraHie MEIULUHCKUX
3HAHUM, MEPOIPHUATHSAM OPraHOB 3IPABOOXPAHECHUS U IIPABUTEILCTB MHOTMX CTpaH,
HAIIPABJICHHBIM HAa CO3/JAHME YCIOBMM [JI JOCTATOYHOTO OOECHECUYCHUS HACCICHUSA
BUTAMHUHAMHU, 3TH 3a00JI€BAHUS BCTPEUAOTCSI OTHOCUTEIILHO PEIKO.

[IoTpeOHOCTH OpraHuM3Ma 4YEeJIOBEKA BO BCEX HEOOXOJMMEBIX €My MHMHEPAIbHBIX
BEILIECTBAX, KAK IIPABUJIO, BIOJIHE YJOBJICTBOPSIOTCS OOBMMHBIM HAOOPOM ITMILEBBIX
IPOAYKTOB C BKJIFOUCHHEM JIOCTATOYHBIX KOJIWYECTB OBOIIEH, (PYKTOB, XJIeOa U MOJIOKA.
B Hamel cTpaHe ¥ BO MHOTHX JIPYTHX CTPAHAX BBISIBICHBI TEPPUTOPHUHU, B OYBE KOTOPHIX
COMEPIKUTCI CHHIKEHHOE KOJIMYECTBO TOr0 WM MHOTO MHUHEPAILHOIO BEIISCTBA, YTO
MIPUBOIUIO K HEJOCTATOUHOMY MOTPEOJICHUIO €r0 ¢ MUIEH U K PA3BUTHIO OIPEICICHHBIX
MATOJIOTUYECKUX CHUMIITOMOB. lIlyTeM HMCKYCCTBEHHOTrO JOOABICHUS HEJOCTAIOILMX
MMHEPAJIBHBIX BEILIECTB K IPOIYKTAM MACCOBOr0 MOTPEOJICHMS, HAIIPUMEP BBEICHUEM
HO/a B ITOBAPEHHYIO CONb (711 HOpMAaIW3alud (PYHKIUHM IIMUTOBUIHOM >KENe3bl) HIN
¢Topa B BOaY (15 mpodUIAKTHKHY Kapueca 3y00B), y1aeTcs JIMKBUIMPOBAThL TAKOTO POJia
HEJOCTATOYHOCTE.

TpeTuil MPUHIMIT PALMOHATILHOTO MUTAHUS — PEIKUM IPUEMA MTUILIHU.

PexuM nmuTaHus 4yeaoBeka OOBIYHO peryaupyercs anmneTuToM. Kaxgomy 3HaAaKOMO
YyBCTBO TOJ0J/Ida, KOTOPOE CUTHAIM3HPYET O TOM, YTO OPTaHU3MY UYEIOBEKa JIJId
IPABMIILHOM JKU3HEACSATCIHHOCTH BAXKHO IIOIYUYUTH HOBYIO MOPIUIO IMIH, HECYIIYIO
MCTPAYEHHBIE B IIpoOllecce OOMEHA BEILECTB JHEPTHIO, IIACTUUYECKHUE BEIECTBA,
BUTAMUHBI U MMHEpaJbHBIE BemecTBa. PDU3NOIOTO-OMOXMMMYECKASI CYIIHOCTL A3TOTO
4yBCTBA, HA3BIBAEMOI'0 TAK)KE AIIIETUTOM, /10 KOHIJA He BhIACHeHA. Eiie padoramu M. 11.
[IaBmoBa OBLIIO ITOKA3aHO, YTO B T'OJIOBHOM MO3I€ PACIIONI0KEH TAK HA3BIBAEMBLIN ITUIEBON
eHTp. Bo030y)kjaeHHe MMIIEBOr0 IEHTPpa Pa3IUYHBIMA MMITYyJILCAMH (CHHI)KECHHUEM
KOHLICHTPAIUH TJIFOKO3El B KPOBH, COKpAIICHUSAMU OIIOPOKHEHHOTO JKEIyAKAa U Jp.) H
cO3/laeT AMIIETUT, CTEIEeHb KOTOPOr0 3aBMCUT OT CTEIIEHW BO30Y)KJICHHS IMILECBOTO
IIEHTpA.

HeoOxomqumMOo MMETH B BHJIy, YTO B PE3yabTaTe ONPEJCICHHON WHEPIUHN
BO30Y)K/ICHHMS IIMILEBOIO I[EHTPA AaMIeTHUT COXPAHSCTCS €Ie HEKOTOPOE BpEeMS JJaKe
MOCIE IMpUEMA MUIIU. JTO CBI3aHO ¢ HEOOXOJIMMOCTBIO IIEPEBAPHBAHUSA W BCACHEIBAHMS
MUIEBLIX BellecTB. M TONMLKO mociie Hadanda IOCTYIUIEHUS MX B KPOBB BO30YKIEHHUE
MMUIIEBOTO I[EHTPA HAYMHACT CMECHSATHCS €TI0 TOPMOKECHHUEM.

YyBcTBO T1051071a CBOMCTBEHHO, HECOMHEHHO, BCEM pPA3BUTBIM JKMBOTHBIM, H
[IO3TOMY HE€ BBI3BIBAET COMHEHMM, YTO OHO JOCTAJIOCh YEJIOBEKY IO HACIEICTBY OT €r0

AJOKYM noanncAH
,HHKHX ITPp CPREOBRO MAKCKAK ITOCJICIHHC HC BCCTAd MOIJIM PACCUHHTEIBATL Hd Y144y B

EC[I'EI'[I'EI'[MSEQ B8 QEEEDEETBF'-.E'DD{]E{]{]GE'GJ:EE
dej"“aﬁ ¢ IPEUMYILECTBA B 60pbOE 3a CYILIECTBOBAHUE [IOYYaJIH T€E
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MMEIHU IIOBBIINICHHBIA AamIIeTUT. TakuMm O0O0pa3oM, MNOBBIINICHHBIM AaIIeTUT, II0 BceH
BUIUMOCTH, BO3ZHHMK B IIPOIIECCE YBOIIOLUM KUBOTHOIO MHPA, 3aKPEIUICS B TIOTOMCTBE U
mepeaiacs M0 HACIeACTBY ueaoBeKy. OHAKO B HACTOSIEE BpeMS B PA3BUTLIX CTpaHaxX
mpoOJeMa IUTAHUSA YEIIOBEKA IIOTEpsia CBOKO OBLIYIO OCTPOTY, U B CBS3H C 3THUM
MOBEBIIICHHBIN AITIIETUT TAKXKE YTPATHII CBOM OMOJIOTMYCCKUM CMEBICI. bonbeme TOro, oH
CTaJ CBOEr0 poOJAa BparoM UYeJIOBEKda, BHHOBHUKOM JIOIYCKA€MOIO JIFOJAbMU
CUCTEMATHYECKOTO MM HECUCTEMATHUECKOro mnepeeganusa. I[lostomy B MmOBceIHEBHOM
YKU3HU HE CJIe/TyeT PYKOBOCTBOBATHLCSA OJHUM TOJIBKO AMIIETUTOM, XOTS U HE CUMTATHCS C
HUM TOXKE HEJIb34.

Jlemo B TOM, 4YTO AamNIeTUT CUTHAIM3UPYET O MOTPECOHOCTH HE TOJIBKO B
HEOOXOIUMOM KOJIMYECTBE IUIIU (00 3TOM OH KakK pa3 BeCbMa YaCTO CUTHAIU3ZUPYET
HEIIPABUJILHO), HO M B e¢ KadecTBe. (CpaBHUTECIBHO PACHPOCTPAHCHHBIM SBIISCTCS
qyBCTBO, KOI/Ja IOCJIE JOJArOro OTCYTCTBHUS B IMMTAHUM KAKOTO-IMOO MPOJYKTA BAPYT
MOSIBIIIETCS OCTPOE JKEITAHUE CHECTh UMEHHO ATOT NPOIYKT. OOBACHASTCS 3TO TEM, UTO B
JTAHHOM IIPOJIYKTE COACPIKUTCS 3HAYUTEIIbHOE KOJIMYESCTBO HE3AMEHUMOI'0 KOMIIOHEHTA,
KOTOPOrO MEHBIIIE BO BCEX JIPYyrUX IOTPEOSIEMBIX MPOJYKTAX, BCJECACTBHE YErO
OpPraHMU3M YCIIOBEKA HAYMHACT UCIBITEIBATE HEAOCTATOK B HEM. CHUTHAI O HAMCUYAIOILIEMC S
HEeOJAronoayyuyd OPraHu3M IIOJYyYaeT IIPHM BO3HHKHOBEHHUHU AMIICTHTA K KOHKPETHOMY
MUIIEBOMY MPOJAYKTY. B JaHHOM ciyyae ammeTUT MOJAeT COBEPIICH-HO ITPaBUILHBIN
CUTHAI U eMy HeO00XOJuMO Iocje-aoBaTth. Cle0BaATeNbHO, ANMETUT HAA0 0053aTEIILHO
IPU-HUMATh BO BHHUMAaHHE, HO IIPU 3TOM HE 3a0BIBATH O TOM, UTO OH MOXKET CEPBHE3HO
MOJIBECTH, €CIIM HE KOHTPOIMPOBATH KOIWYECTBO IOTpeOmsemMon nu-iu. Becbma
I[€JIeCO00Pa3HO BBECTH COOTBETCTBYIOIIYIO IOMPABKY K ANNETUTY B BHJIE PErYISPHOIO
KOHTPOJISL 3a MAacCOM TeJa.

JlpooHOoe mutanue (5—o6 pa3 B JICHb) NOJABJISIET BO30YKICHUE MUILICBOTO LIEHTPA U
CHIDKAeT ammeTHT. Ilpu 3TOM MHOT/IA JIOCTATOYHO OJHOrO S0JIOKA WM CTakaHa Kedupa.
Hamo mOMHUTE Takke, 4YTO OCTphIC U COJICHEBIC Omrofa (HEe TOBOpA YK€ 00 aJKOroJje)
CYILIECTBEHHO YCHJIMBAIOT AIIICTHUT.

MTak, NOBBINICHHEIM ANIETUT MOXET HAHECTHU BPE] 3J0POBBIO, HO M IOJHOE €r0
OTCYTCTBHE [JOJDKHO HACTOPAXUBATh. IS mojjgeprkaHMUs alllleTUTAa B HY)KHBIX paMKax
OYEHBb BAKHO COOJIIOICHUE ITPABUIBHOTO PEKUMA MU TAHUS.

B oOcHOBy pexuma IHUTAHUS JOJDKHBI OBITH IOJO-)XEHBI YETBIPE OCHOBHBIX
TPUHIIUIIA.

[lepBEIM TPUHIMIIOM SBISACTCA IOCTOSHCTBO MPUEMOB IMMINM II0 4acaM CYTOK.
Kaxxaplii ipyueM IUILK COIMPOBOXK/IACTCS ONPEICICHHON peaKIMe HA HEro OpraHu3ma —
BBIJICTISIFOTCS. CJIFOHA, JKEIYJOYHBIM COK, JX€I4b, COK ITOKEIYIOYHON JKEJe3sl U T. 1. B
mpolecce IHMIEBAPCHUS OONBIIYIO POJL HIPAIOT YCIOBHO-PE(ICKTOPHBIC PEaKI[HH,
TAKHE, KAK BBIJICJICHUE CIIFOHBI U JKEIYJOYHOTO COKA HA 3amax W BUJ MUILU U Ap. B 1enm
YCIOBHO-PE(ICKTOPHEIX PeaKIMH OOJIBIIOE 3HAYCHHE MPHHAICKUT (PAKTOPY BPEMECHH,
T. €. BBIpAOOTAHHOM MNPHUBBIYKE 4YEIOBEKA MOTPEONISATH IHILY B OIPEACICHHOE BpeMs
CyTOK. BrIpabOTKa MOCTOSHHOrO CTEPEOTHUNA B PEKUME IMMTAHUS HUMEET OONBIIOE
3HAYCHUE 11 YCIOBHO-PE(ICKTOPHOM TMOATOTOBKHM OpraHM3Ma K TMpHeMYy H
TePeAPHBLIL) DU,

BTOpEEAPHHITATIONMOSBIIICTCS IPOOHOCTE MUTAHUSA B TCUCHHE CYTOK. OIHO- WIH
ABYXPa3QBOC, HMTAHUE, HENGIECO00pa3HO 1 J1ake ONACHO JJIsl 370POBbS BBUJLY CIMIIKOM
OOJIBIIIOTO KOJMYECTBA OJJHOMOMEHTHO IOTpeOmssemon nuiu. McciaenoBanus mokaszanu,
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4TO MPH JIBYXPA30BOM IMUTAHHU WH(APKT MHUOKAP/Ia, OCTPBIC MTAHKPEATHTEI BCTPCUATOTCS
3HAUUTEJBHO Yalle, YEM IIPH TPEX- M YETBIPEXPA30BOM IIUTAHMU, M ATO OOBIACHSICTCS
MMECHHO OOMWJIMEM OJHOPA30BO MNOTPpeOIgeMON MHUIIM MOPpU JBYXPAa30BOM IITUTAHUM.
[IpakTdecKkH 37I0pOBOMY UYEIOBEKY PEKOMEHAIYETCS TpeX- MM YeThIPEXpa3OBOe
MATAHHUE. 3aBTPAK, 00C, Y)KHMH M CTakaH Kedupa wmim sg010ko mepeq cHoMm. Korma
MO3BOJISIIOT  YCJIOBMS, TO MO>XHO BBOJMTHL B PEKHUM [UTAHHSA OJUH WJIA JiBa
NOMOJHUTCIEHBIX MPHEMA MHUIIA: MEXKIY 3aBTPAKOM M 00CIOM M MEXKIY O0CIOM M
ykMHOM. KOHeuyHO ke, ¢ JIONOJHUTEIBHBIMH MpUeMaMH IHIIH HE JJOJDKHO
YBEJIMYMBATHLCS 00IIEe KOJTUYECTBO MOTPEOJISCMON MUIIH 34 JICHb.

TpeTbUM NPUHIMIIOM pPEKHMA IIUTAHHS SBJIACTCI MAKCHUMAJIbHOE COOIIOCHUE
COQIAHCUPOBAHHOCTU MHUILEBBIX BEILECTB IIPU KAKIOM IIPUEME IMHIIU. ITO 3HAUMUT, YTO
HA00p MPOJAYKTOB IPH KAKJOM OCHOBHOM IIPUEME MUIU (3aBTPaK, 00€]], Y)KUH) JJOKECH
JOCTABIISITH OPraHU3My YeJIOBEKAa O€IKH, KUPBI, YIJICBOJbLI, a4 TAaK)XE BHUTAMMHBI U
MMHEPAJIbHBIE BEILECTBA B PALMOHAIBHOM COOTHOIIICHHUH.

HakoHel], 4eTBEpTBIM IPUHLMI PEKUMA ITUTAHUS 3aKIIIOYACTCS B IPABUIILHOM
(U3HONOrHUECKOM paclpe/ieICHUA KOJIWUYECTBA ITHIIY MO ¢ IIPHeMaM B TCUCHUE THS.
Haubomnee moje3eH TakOM peKUM, KOTJA Ha 3aBTPAK IMPUXOAUTCI OKOJIO TPETH OOIIEro
KOJIMYECTBA CYTOYHOIO palMOHAa, HA 00€ — HECKOJBKO 00Jiee TPETH U HA YIKUH —
MEHEE TPETH.

N306panHoe 1 3aBTpaka, 00e/la M y)KHUHA BpeMS CYTOK, €CTECTBEHHO, MOXKET
BAPLUPOBATH B JOBOJILHO IIMPOKUX Mpejeiiax B 3aBUCUMOCTH OT IIPOU3BOJICTBEHHOU
NEATCIBHOCTU 4YeOBeKa. OMHAKO Ba)XXHO, YTOOEI BpEeMS MEXKIY 3aBTPAKOM M 00eqoM, a
TAK)KE MEXJY 00€/IOM M Y)KHUHOM CcOCTaBIsI0 S—6 vacoB. Ilocne y:xuHa 10 Hayana cHa
TOJLKHO mpouTu 3—4 yaca.

[IpaBUIBHBIM PEXKUM NUTAHUS OCOOCHHO BaXKEH IS JICTCKOro opraHusma. Jlns
IPYAHBIX JIETE€U MEPEPBIBEI MEKIY IPHUEMAMM IMUILU JOKHBI COCTABIIATH 3 Yaca.

K pexumy mnUTaHUS HE CIEAYEeT OTHOCUTBLCSA, KaK K JorMe. MeHsomumecs
JKU3HEHHBIC YCIOBHS MOTYT BHOCHTBH B HErO CBOM IOMPABKH. bomee TOro, HEKOTOpPEIE
M3MCHCHHUSA B PEKUM IUTAHMUS HY)XKHO BHOCHUTBL BPEMS OT BPEMEHHU CIICL[UAIBHO, C 1IEJIBIO
TPEHUPOBKM IMHILEBAPUTEIBHON cUcTeMbl. OIHAKO, KaK U IIPU TPECHUPOBKE IPYTHX
OPraHOB U CUCTEM, HEJIb35 JOIYCKATh CIMIIKOM PE3KUX U3MEHEHHUH B PeKUME MUTAHUS.

KoHTpoJILHBbIE BONIPOCHI

1. B yeM 3akmroyaeTcs MEpBEIM MPUHIIAI PALAOHAIBHOIO MATAHUS !
2. B uewm 3akmoyaeTcs BTOPOM NPHUHIIMIT PALMOHATIBHOTO TUTAHUS ]
3. B yeM 3aKir04ar0TCd TPETHUU IIPUHIIUIT pALIAOHATIBHOTO ITUTAHUSA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tema 4. Boxa B nuneBbIX NPOAYKTAX

Boja, He sSBsIsICE COOCTBEHHO MUTATEIIBHBIM BEILIECTBOM, JKU3HEHHO HEOOXOUMa
KaK CTAOMJIM3ATOP TEMIIEPATYPHI TN, MIEPEHOCUUK HYTPUEHTOB (ITUTATEIILHEBIX BEILIECTB)
M MIUILEBAPUTCIILHEIX OTXO0B, PCArCHT M PCAKIIMOHHAA Cpe/ld B PAIEC XMMUUYCCKUX
IPEBPAICHHI, CTAOMIN3AaTOp KOH(POPMAIIMH OMOIIOIMMEPOB M, HAKOHEI], KaK BEISCTBO,
o0JIeryaroniee JUHAMHUYECKOE MTOBECHUE MAKPOMOJICKYJI, BKIOUAs MPOSBICHUE UMHU
KAaTAIMTUYECKUX (SH3MMATHYECKUX) CBOMCTB.

Boma — BakHas cOCTaBIAIOIIAS IMHUIIEBBIX MNPOAYKTOB. OHAa NIPUCYTCTBYET B
pPAa3HOOOpPA3HBIX PpPACTUTENABHBEIX W JKUBOTHBIX MPOJYKTaX KaK KICTOYHBIM U
BHEKJICTOUHBIN KOMITOHEHT, KaK JJUCIICPIUPYIOIIAs Cpela U pAaCTBOPUTENb, 00YCIOBIMBAS
MX KOHCHCTCHIIMIO W CTPYKTYPY M BIIMSS HA BHCIIHUM BMJ, BKYC M YCTOMYHMBOCTH
NpOyKTa IIPU XpaHeHUH. bmaromaps GU3HUECKOMY B3aHMMOJICUCTBUIO C OCIKaAMU,
MOJMcaxapujamMu, JTUIIHWJIAMHA U COJSIMHM, BOJId BHOCUT 3HAYMTEIbHBIA BKJIAJ] B TEKCTYPY
UL .

OOmiasg BIAXHOCTL IIPOAYKTA YKAa3bIBACT HA KOJMYECTBO BJIATM B HEM, HO He
XaApaKTECPU3yeT €€ MNPUYACTHOCTh K XHUMHYECCKUM, OHOXMMHUYECKHM W MHMKpPOOU-
OJIOTMYECKUM M3MEHEHHMSIM B MpOAykTe. B obOecrieueHuMu €ro ycTOMYMBOCTH IIPpH
XPAaHCHUM BAXKHYIO pOJIb UTPAET COOTHOILICHHUE CBOOOTHOM M CBSI3aHHOM BIIATH.

Cesi3aHHas BJIATa — 5TO ACCOLMHUPOBAHHAS BOjIA, IIPOYHO CBS3AHHAS C pas-
JTUYHBIMM KOMIIOHEHTAMM — O€IKaMH, JIUIKJJAMU U YTJIEBOJIAMHU 34 CUET XUMHUYECKHX M
(QHU3HYCCKUX CBSI3CH.

Cpo0oHas BJAara — 5TO BJara, HE CBSA3aHHAS IIOJMMEPOM U JOCTYITHAS JIJIS
MPOTEKAHUS OMOXUMHUYECKUX, XMMUYCCKUX U MUKPOOHOJIOTHYCCKUX PEAKIIUM.

AKTHBHOCTB BOJbI (ay) — 5TO OTHOILICHHUE JIABJICHHUS MAPOB BOJBLI HAJ JAHHBIM
OPOAYKTOM K JIABJIICHUIO HApOB HAJ] YUCTOM BOJOM IIPU TOM K€ TeMIepaTrype. ITO
OTHOIIICHHUE BXOJHUT B OCHOBHYIO TEPMOJIHMHAMHYCCKYIO (DOPMYITY OIPE/ICIACHUS SHEPIHU
CBS3H BJIArU ¢ MatepuaioM (ypaBHeHHe PeOunepa):

P
,&F=L=RT-InP—“=—RT-Ina“_,

W

rie AF — ymeHbIlleHHe ¢BOOOTHOM SHEPruM (IIpy MOCTOSHHOM Temieparype); L —
paboTa OTpEIBA 1 MOJIS BOJIBI OT CYXOro ckejieTa mMarepuana (0e3 u3MEHEHHUs cocTana); R
— YHUBEpCcaJIbHAs Ira30Basi MOCTOSHHAS.

P, POB
{IH' — — ¥
P, 100
rie Py, — JaBieHue BOJISIHOTO I1apa B CUCTEME ITMILEBOTO NpoaykTa; P, — naBieHue
napa 4yuctod BOAbl; POB — OTHOCUTENBHAS BIAXKXHOCTH B COCTOSSHUM PABHOBECHS, MPHU

KOTOPOH IMPOJYKT HE BIUTEIBACT BIIATY M HE TepseT e¢ B aTMochepy, %.

[lo BeaumumHe AKTHMBHOCTH BOJBI (TAa0muua 1) BBIIEISIOT: OPOJYKTEL C BBICOKOM
BIAKHOCTBIO (ayw= 1,0—0,9); OpOAYKTEI ¢ IPOMEKYTOUHON BIAKHOCTEIO (aw= 0,9-0,6);
MPOJIYKTEI ¢ HU3KOU BIAXXHOCTEIO (ayw= 0,6-0,0).

AOKYMEHT QOAONMWCAH
sriexTPorl aGMHNE o — AKTHBHOCTE BOJIBI (aw) B MUILEBBIX IPOYKTAX
Ceptudukatr. 2C0000043ESABBBO52205E7BAS00060000043E
Bﬂjﬂﬂ“ﬂyﬂfﬁw"m BRAKEGETE % Ay [TpomykT Baaxuocts, % Ay
OpyKTEI 90 — 95 0,9 Myxka 16 — 19 0,8
—HewcTtEemreneq. ¢ 9082022 o 18082023
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Siina 70 — 80 0,97 Men 10 —-15 0,75
Msco 60 — 70 0,97 Kapamenb 7 -8 0,65
CrIp 40 0,92 —0.96 [leueHbE 6-9 0,60
Jlxem 30 — 35 0,82 -0,94 [Hoxkomman 5-7 0,40
X1eb 40 — 50 0,95 Caxap 0-0,15 0,10
Kexkc 20 — 28 0,83

KoHTpoJILHBIE BOIIPOCHI

1. Kakue (pyHKIIMM BEITIOJHSET BO/A B ITHIIEBLIX IIPOAYKTax ?

2. Uto Taxoe cBOOOHAA U CBA3aHHAA Biara’

3. Yt0 Takoe akTUBHOCTE BOJIBI!?

4. Kak mnompa3nenstoT IHUIIEBBIC NPOAYKTEI B 3ABUCUMOCTH OT BCIMYHHEI
AKTUBHOCTH BOJIBI?

5. Mcnonb3ys Kakue TEXHOJOTMYECKHE IIPUEMBI, MOXKHO BJIMUSATh HA BEJIHMUYMHY

AKTUBHOCTH BOJIBI?!

6. Kakoe 3HaueHMe wWMeeT AKTHUBHOCTL BOJIBEI [IJI1 CTAOWJIBHOCTH ITHUILEBBIX
IPOTYKTOB?

7. Kak BaMsSeT AKTHMBHOCTbL BOJIbI HA MMKPOOHMOIOTMYECKYIO IIOpUy IMILEBBIX
TPOTYKTOB?

8. Kakme ecTb MeTOIBI OmpeAeicHMs OOILEro BIArOCOEp)KaHus, CBOOOTHON H
CBSI3aHHOM BJIArd B MUILEBLIX NPOAYKTAX !

Tema 5. beakn

benkamu, unu oenxosvimu gewjecmeamu (MPOTEUHAMH, OT Tped. protas - IEPBBIH,
BA)KHEHIINH ), HA3bIBAIOT BEICOKOMOJICKYJISIPHBIC (MOJIECKYJISIpHAS Macca BAPbUPYET OT S—
10 TeIC. 1O 1 MIH. M OOJee) NPUPOHBEIC TOIUMEPEI, MOJIEKYIEl KOTOPBIX ITOCTPOCHEI U3
OCTATKOB AMMHOKHUCIOT. YHCI0 mOCHeIHMX O4YE€Hb CHJIBHO KOJEOJETCS W HMHOIa
JOCTHUTAET HECKOJNBKHUX ThICSY. Kaxaeiii O€IOK 0071agacT CcBOCH, MNPUCYIIEH €My
MOCJICIOBATEIILHOCTBIO PACIIONIOKEHUS AMMHOKHUCIOTHEIX OCTATKOB.

buomornueckue ¢yHKIMH OenKOB KpaiiHe pasHooOpa3Hbl. OHU  BBEIITOJHSIOT
KaTaIMTHYeCKHE ((PepMEHTEI), PEeryJsaTOpHBEIE (TOPMOHEI), CTPYKTYpHBIC (KOJUIArcH,
¢ubpouH), BUTraTelbHble (MHO3MH), TPAHCIOPTHBEIE (TE€MOIJIOOMH, MHUOTJIOOHH),
3AINIUTHREIC (MMMYHOTJIOOYIUHEI, HHTEp(EPOH), 3anacHble (Ka3eHH, aIb0yMUH, TJIHAIHH,
3enH) U apyrue pyHknuu. Cpeman OCIKOB BCTpedaroTCs aHTHOMOTHUKU W BEIECTBA,
OKa3bIBAIOIIME TOKCUYECKOE JICHCTBHUE.

benku cocTaBisOT OCHOBY OMOMEMOpaH, BA)KHEUIIIEHM COCTABHOM 4YAaCTHU KIJIETKH U
KJIIETOYHBIX KOMIIOHEHTOB. OHU HUTpalOT KIIOUEBYHK POJIb B KU3HU KICTKH, COCTABJISS
KaKk OBl MAaTCpUAIBHYIO OCHOBY €€ XMMHYECKON esATelIbHOCTH. MckimounTensHOe
CBOMCTBO Oe€llka — camoopeanusayus Ccmpykmypsl, T. €. €ro CIOCOOHOCTB
CAMOITPOU3BOIBHO CO3/aBATh OIPEICICHHYI, CBOMCTBCHHYK TOJBKO JAHHOMY OCJIKY

MPOCTPAHCTBEHHYID ORIYIRTYDY. [1o cymiecTBy, BCS 1eATENBRHOCTh OpraHU3Ma (pa3BUTHE,

ANE
NIBIIKEH U BEHIQMEHeHWC: AlMso@DPOHDYHKIIMM M MHOIO€ JIPyroe) CBSI3aHO ¢ OEJIKOBHEIMH

B : b 1k An
BétifetTraMU "BEs GENKOE HEB03MOKHO TIpeIcTABUTH cebe HKU3Hb.
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benku — BakHEMIIasg COCTABHAS YACTh IMILU YE€I0BEKA U )XUBOTHEIX; IIOCTABIMK
HEOOXOUMBIX UM AMHUHOKHMCIIOT.

B cTpykType Oenka pa3auyaroT 4eThIpe YPOBHS OPTraHU3AL[UM:

1) mnepBuyHas CTPYKTypa MNOPeJACTABICHA IOCICHOBATEILEHBIM COE€JUHEHUEM
AMUHOKHMCIOT B IICIIOYKY, B KOTOpON cBOOOgHAas amuHHas rpynmna (—NH) oguon
AMUHOKHCJIOTBI ~ cOoequHeHa ¢  KapOokcunsHOM  rpymmod (—COOH)  agpyroiu
AMMHOKHCJIOTBI, Jpyras AaMHUHOKMCIIOTa TAaKHUM K€ O0O0pa3oM CBs3aHA C TPETheH
AMHUHOKHUCJIOTOM, TPEThS — C YETBEPTOH U T.JI., O 00pa30BaAHUS KPYIIHON MOJICKYISPHOM
HUTH, HA3bIBACMOM IMOJMIECITHIHON IIeNO4YKOM. B KaxgoMm Oejke aMHUHOKHCIOTHEL B
MOJIUIICITUHON LIEMOYKE YePEAYIOTCSA B OMPEICICHHOM ITOPSAIKE U ITOCTOSHHOM COCTABE;

2) BTOPHYHOMU CTPYKTYpOH SIBIISICTCS CIIUPAJICBHTHAS CTPYKTYypa
MOJUIICOITUAHON IL[EMOYKHM B HPOCTpaHCcTBe. CKpydHMBAHHUE €€ B CIHUPAIL IPOUCXOIUT
MO BO3/IGMCTBUEM BOJOPOAHBIX cBs3ed (— H...O =) DOmsgpHBIX TIpynrr cOCEIHUX
AMHUHOKHUCJIOT;

3) TpeTuU4Has CTPYKTYpa MPOSIBIISCTCS B KOMITAKTHOMN YIAKOBKE
CIIMPAJICBUHON IICMOYKH B IPOCTpaHCTBe. Hamuume 3TOM CTPYKTYpPBI ITOATBEPIKICHO
PEHTITCHOCTPYKTYPHBIM aHAJIN30M OCIIKOB;

4) yeTBEepTHUYHAS CTPYKTypa IPEACTABICHA COCIUHECHHUEM B OJIHY CYOBCIUHUILY
HECKOJIBKUX MOJIMIICIITATHBIX [IETIOUCK, COUWICHCHHBIX MEKTY co00i
HEKOBAJICHTHEIMH  CBA35SMH  (BOJIOPOJHBIMHM,  THAPOPOOHEIMM W JIp.) U
OPUEHTHUPOBAHHBIX OIPEAEICHHEIM 00pa3oM B MOPOCTPAHCTBE B BHJIE TIJI00yJd HWIH
BOJIOKOH, B 3aBUCUMOCTH OT YETO PA3IMYAIOT OCIIKH TJIOOYIISIpHEIC U (PUOPHILISIPHEIC.

benku — azotucTele coequHEHMS. B HMX cocTaB BXOAAT yIriepoj, BOJIOPOII,
KMCIOPOJI, Aa30T M cepad. DbEIKOBBIE BEIIESCTBA PACTUTCIBHOIO U KUBOTHOTO
MIPOUCXOXKJICHUS ITOIPA3ICISAIOTCS HA TPU I'PYNILL: a) OCIKH, pACTBOPUMEIC B BOJIC WIH
IPYTUX JKHUJKOCTAX; O) HEpACTBOPUMBIC OCJIKM U B) CIOKHBIE Oenkum — mpoTeubl. K
TPYIINE PACTBOPHUMEIX OTHOCATCS albOYMHMHEI, TJIOOYIMHBI, MPOJAMHHBI, TJIFOTCIIMHEI,
MPOTAMUHBI U THCTOHEI.

ANBOYMHHBI COJIEPIKAT CEPY, PACTBOPUMEI B YHMCTOM BOJIC, B COJICBBIX PACTBOpAX,
KMCJIOTax U mienouax. Copepxarcs B )KUBOTHOM U PACTHUTEILHOM CHIPEE.

I'7100yJIMHBI B 4YHUCTOU BOJI€ HE PACTBOPAIOTCS, XOPOIIO PACTBOPUMBI B CIIAOBIX
pactBopax (35-15%) HeurpaneHBIX coJieli. B pacTBOopax OOJBIIEH KOHICHTPALIUH
ocakmaroTcia. BceTpewarorcss OOIbIlle BCEro B PACTUTEIBHOM MHPE (B OCHOBHOM B
ceMcHax). IlogoOHO anpOymMuMHAM XOpPOMIO [CHATYPUPYIOTCA IIpH HATPECBAHUM,
MEXAHUYECKOM BO3J€HCTBUU M T. II.

IIposilaMHHBI — pacTUTENbHBIE OCIKH, PACTBOPHMMBI B STWJIOBOM CIHUPTE KOH-
neHrpanuun 60-80%. B mmenune sTa rpynmna Oellka Impe/IcTaBlIcHA I'TMAJUHOM, Ha JJOIIIO
KOTOPOTO IMIPUXOJUTCS MOJOBUHA BCErO O€JIKA KIICMKOBUHEI.

[JIl0TeIHHBLI TOXKE COJIECP)KATCS B CEMEHAX 3JIAKOB, B 3C€pHE IIIICHUIIBI IIPE]-
CTABJICHBI TJIFOTEHUHOM, VYYAaCTBYIOIIUM BMECTE€ C TJIHMAJUHOM B 00pa30BaHUU
KJICMKOBMHBEI. B BOJe, B pacTBOpax cHUpPTa U HEUTPAJIBHBIX COJICH HEPACTBOPHUMEI;
PACTBOPSIOTCS B CIAOBIX PACTBOPAX KHUCIIOT M ILICIIOYCH.

HpﬂTaﬁgg&gHgngﬁﬁaﬂth BXOJISIT B COCTAB OEIKOB KJIICTOUHBIX S7EpP, YTO TOBOPUT 00
MX BAKHOVRNNOMHHOBTORMBKWCHHEIX IIpolieccax. BeTpedarorcss B OCHOBHOM B Oe€jKax
KNBOTHALO,  IPOUCXDKICHI, ~ 00Naal0T BHIPOKCHHBIMH  LICIOYHBIME  CBOMCTBAMH,
PACTBOPHUMEI B BOJIC, IPU HAIPEBAHUU HE CBEPTHIBAIOTCS.
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K rpymnme HepacTBOPUMBIX OEIKOB OTHOCATCS O€NKH XKMBOTHOM HpUpObLl. OHU He
PACTBOPSIOTCSI HHU B COJEBBIX PACTBOpaX, HU B OPraHUYECKHX PACTBOPUTECIIAX;
PACTBOPSIOTCS MPHU JIUTEILHOM HATPEBAHUM B BOJIC.

K sT0ol rpyrre oTHOCATCS KOLTareH (OSIOK CyXO)KWIINM ) U KepaTUH (OEI0K MEepCTH,
KOIIBIT B POTOB).

K mpotenam, uimm cI0KHEIM OelIKaM, OTHOCSTCS (pochOonpoTen/ibl, TITHKOIIPOTCHTHI,
JTUIONPOTEHIBI, HYKJICOMPOTEHU I U JIP.

@ochonporenabl - coequHeHns Oenka ¢ GochOpHON KUCIOTOM, HEPACTBOPHUMEI B
BOJIC, PACTBOPUMEI B II€I04YaX. ITU OCIKHU MPEICTABICHBI B MOJIOKE Ka3€MHOM, IIABHBEIM
o0enmkoM MOJI0Ka. KazenH ocaxkgaeTcss B MOJIOKE CIa0BIMU paCTBOPAMM KHCIIOT.

['Mkonporenabl — coeJuHEeHUsI OelIKa M YIJIEBOJOB, BCTPEUAIOTCS B XPSILEBLIX
TKAHSX )KHUBOTHBIX.

JIMnonpoTen bl — HEPACTBOPUMEBIC COCUHEHUS O€JIKa M JIMIUJIOB, BCTPEUYAIOTCS B
BEILIECTBE IJIA3MBbI KJIIETOK, B KICTOUYHBIX MEMOpPAHAaX, B SMYHOM JKEJITKE.

Hyxkiieonporenasl — O€NKU, CBS3aHHBIE C HYKJIEMHOBOM KHUCIOTOU. JTO 0CO00
BA)KHAS TPYIIA CIOKHBIX OCIIKOB, HWIPAIOIIMX MEPBOCTEIIEHHYK POJIb B JKU3HECH-
TEIBHOCTU OpPTaHHU3MOB, B YACTHOCTH, B SBICHUU HACIEACTBEHHOCTH. (ComepKarcs B
OOJIBIIIOM KOJIMUECTBE B KJIETOUHBIX S/Ipax, 4 TAKKE B IJ1a3M€E KJICTOK.

XpoMonpoTeHAbl COCTOAT U3 OCIKA U KPACSIIETO BEIIECCTBA HEOCIIKOBOU MPUPO/ILL.
HNx npencraBuTeaeM SBASCTCS TeMOITIOOMH KPOBH, BBIMOJHSIOIIMNA POJIb MEPESHOCUHKA
KMCJIOPO/Ia B OpraHU3ME.

KoHTpoJIbHBbIE BONIPOCHI

1. Ilepeuncimute OMoOIOrHYecKkue (GyHKIMH OCIIKOB.

2. HazoBuTe yeThIpe YPOBHS OpraHMu3aluy OeIKOBBIX MOJICKYII.
3. Kakumu cBomictBamu 00agaroT Oekm?

4. Kakue OeJIKA ABISAOTCS MOJTHOIIEHHBIMHU]

5. Uto Takoe pepMeHTEI?

6. HazoBute pyukium ¢pepMeHTOB.

7. Kmaccuduxamnus hbepMeHTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tema 6. YriieBoabl

HazpaHue «yrneBOjbD» OBLIO JJAHO COeJUHEHUSIM 3TOro kmacca nmoutru 90 net Hazaj,
KOT/Ja IIOJIarajid, 4TO BCE€ OHM COJICPKAT YIJEepO]l, BOJOPOA U KHCIOPO] B TaKHUX
COOTHOIICHMAX, KAK OyITO MPECTABIIOT COOOM pa3IWyHEIC THUAPATHEL YIIepoja OOICH
dopmyasr C,(H,0),,. B manpHelmeM oka3aiock, UTO PsJl COSTUHEHUN, MPHHAJIICKAIIINX
[0 CBOMM CBOMCTBAM K KJIACCY YTJIEBOJIOB, COAEPKAT BOAOPO]I M KHUCIOPO]] B HECKOJIBKO
MHOM TIPOMOPIIMH, YeM YKa3zaHo B OOmied ¢opmynae (Hampumep, Je30KcHpub03a —
CsH1004). OnHako Ha3BaHME «YIJIEBOJBDY COXPAHUIOCH, XOTS XMMHUYECKOTO CMBICIA OHO HE
MMECT.

YTaeBO bl IMPOKO paCIIPOCTPAHEHBI B IIPUPOJIE, OHU BCTPEYAOTCSA B CBOOOHON WU
CBA3aHHOM (opMe B JIOOOM PACTHUTCILHOM, JKUBOTHOM WM OaKTEpHAJILHOM KIICTKE.
YrneBoabl COCTABIISIFOT TPU YETBEPTH OMOIOrM4yeckoro mupa u npumMepHo 60—80%
KaJIOPUHMHOCTH MMUIL[EBOTO PAL[MOHA.

Haubonee pacrnpocTpaHEHHBIM YIJICBOJ] — LECIUIIOI03a, CTPYKTYPHBIA KOMITOHEHT
JIEpeBLEB W JAPYrUX pacTeHuM. [JTaBHBIM MNOHUIEBOM WHIPEJUEHT — KpaxMall
Monocaxapuabsl BCTPEUAKOTCSI B CBOOOTHOM BHJIE€ B MPUPOJIC B HEOOJBIINX KOTUYCCTBAX;
B OCHOBHOM OHH IIPHUCYTCTBYIOT KAaK CTPYKTYPHBIC €JUHHUIIBI MOJIMCAXAPUIOB, BXOJAT B
TUCAXAPUIBI U OJIMTOCAXAPU]IEL.

CorimacHO IPUHATON B HACTOAIIEE BpeMs KJIACCH(PHKAINMH VYIJIEBOAbl IO]I-
pa3JIENSAI0OTC HA TPH OCHOBHBIC TPYIIBI: MOHOCAXapHWbl, OJUIOCAXaApUIbl U
nomucaxapuael. Ha pucynke 1 mokazana kimaccupuKaImsa OIMMCEIBACMBIX HIKE YITICBOIOB.

Vraesoawm

Monocaxapuas [Tonucaxapuasi

‘ ANbl103bI I Kerossl

['omo- letepo-
nonucaxapuns | | noamcaxapuani

Pucynok 1. Knaccuduxamnus yriaesoioB

KoHTpoJILHBbIE BONIPOCHI

1. UTo Takoe yrneBOAbI?

2. Knaccudukanus yrieBoos.

3. CpoiicTBa M tbyHKuHH YIIIEBOJIOB.

4. 113 xakux r OLIECCOB CKIIA/[BIBACTCS OOMEH YIJI€BOJIOB B OPraHU3Me YeI0BeKa?

TEMHﬂfiJ(LHH'ﬂHHEI wiGeid

Ceptudukar: 2C00000 052205E7/BAS00060000043E
Bnageney, _.-f'-::;;rfr‘.ta.e iTbAHa AnexkcaHopoBHa
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JIMIMIAMH HA3BIBAIOT CIOXKHYK CMECh OPTaHUYECKHUX COCIUHEHUN C OJIM3KUMU
(U3MKO-XMMHYCCKUMH CBOMCTBAMHU, KOTOPBIC COJCP)KATCSI B PACTCHHSX, JKUBOTHEIX H
MHUKpOOpranusmax. Mx oOmuMH NOpu3HAKAMU SBISIOTCS: HEPACTBOPUMOCTH B BOJIE
(ruapoOOHOCTE) U XOpoIIas pacCTBOPUMOCTE B OPraHHYECKHUX PACTBOPUTEIIX (OEH3HHE,
JTUATHIOBOM 3dupe, XJIOpohopMe U Jp.), HUTUUKNEC B UX MOJICKYJIAX JIHHHOICTIOYCYHBIX
YIJIEBOOPOTHEIX pagukaaoB (R) u clIoxHO3pUPHEIX TPYyIIITUPOBOK.

O
[

(—C—0—)

JInmuasl MUpOKO pacIpOCTpaHCHEI B mpupoae. BMmecte ¢ OenkaMu U yriaeBOgaMu
OHU COCTABJISIIOT OCHOBHYH) MACCY OPraHUYECKHUX BEILIECTB BCEX JKUBBIX OPraHU3MOB,
SIBIISISICH 00S13aTEIIBHBEIM KOMITIOHEHTOM KaXKIOMN KIICTKH.

JIMmuael — BaXKHEMIIMNA KOMIIOHEHT IIMIIH, BO MHOI'OM OIIpeJIelseT €€ MUILCBYIO
[IEHHOCTb U BKYCOBOE JJOCTOMHCTBO.

B pacTeHMsSX OHM HaKaIIMBAKOTCS TJIABHBEIM 00pa30M B CeMEHAX M ILIOjiax (Tadmuia

).

Tabmunoa 1 — JIummasl B ceMeHax U miojax

Conepxxanue CojnepxaHue

Kymtypa JTAINJIOB Kymrypa JTAITNAJIOB
[Toconneunuxk 33,0—57.0 ApOy3 (cemeHa) 12,0—45,0
XJ10IMYaTHHK 19,0—29.,0 Kakao (60051) 49,0—57.0
Cos 14,0—25.0 Koxkxocosas majbMa
Konormns 30,0—38.,0 (xompa) 65,0—72,0
Knemesuna 35,0—59.0 Kenp (opex) 26,0—28,0
Apaxuc 54,0—61,0 [Tmmenuia 1,9—29
Jlen 27,0—47,0 Poxb 2,1—2.8
Paric 38,0—45.,0 Kykypy3a 4,8—35.9

CopepxaHue B HHUX JIMOWJJOB 3aBUCHT HE TOJABKO OT WHIWBUIYAIbHBIX
OCOOCHHOCTEH PACTECHUM, HO U OT COPTA, MECTA M YCIOBUN MIPOU3PACTAHUSL.

Y JKUBOTHBIX W PBIO JIMIHU/IbI KOHI[EHTPUPYIOTCS B MOJAKOKHBIX KMPOBBLIX TKAHSX, B
OpPIOIIHON MOJIOCTH U TKAHSX, OKPYKAIOIMX MHOTHE BA)KHBIC OPTAHEI (Cep/ille, ITOYKHU), a
TAK)KE B MO3rOBOM M HEPBHOU TKAHIX. OCOOECHHO MHOTO JIMIIUIOB B ITOJKOXHOU KUPOBOU
TKaHM KUTOB (25—30 % OT uX Macchl), TFOJICHUN U JIPYTHX MOPCKHUX JKUBOTHBIX.

Y HazeMHBIX >KMBOTHBIX COJICp)KAHHUC JTUIUAOB CHJIBHO KojaecOiuerca: or  33.3%
(msicuass cBunmHa), 16,0 % (roBsmuua) 10 3,0 % (mopocsita) u 2,0 % (TensaTuHa); B
Tylke pei0 (yrops) moxeT gocturatek 30 %, cenpau — 7,0—19.5, y tpecku — 0,6 %:; B
MOJIOKE JKMBOTHBIX: OiieHsI — 17—18 %, k0361 — 5,0, kopoBel — 3,5—4,0 %.

[To XuMHUYEeCKOMY CTPOECHHUIO JUMUJLI OTIMYAIOTCS OOJBIIMM PA3HO0OpaA3UEM.
Moaekybsl UX MOCTPOCHEI M3 PA3IUYHBIX CTPYKTYPHBEIX KOMIIOHCHTOB, B COCTAB KOTOPBIX
BXOJIIT CIUPTHI M BBICOKOMOJICKYJISPHBIC KHCJIOTBI, & B COCTAaB OT/CIBHBIX TPYIII
TATTHIOB MOLYEAEMGGBXOIUTE OCTATKH (POCPOPHON KHMCIOTEI, YITIEBOIOB, a30THCTBIX

b H1H ) b
ocHoBany{i WABVIME KOMITOheHTRL, CBA3aHHBIE MEXTy OGO Pa3THUHBIMU CBSA3SAMH.
snaneney: J] iiFFPE MACTOFASFTHA J[BE TPYIILL IIPOCTHIE U CIIOKHBIE.
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JU1s TnULepu0B, COCTABIISIONIUX OCHOBHYIO MACCy MAacel W XXHUPOB, XapaKTEepPHEI
CICIYIOIIUE MIPEBPAILCHUS: THPOIN3, OOMEH OCTATKOB JKUPHBIX KHCIOT, BXOJISIIMX
B HUX MOJICKYJIbI, OKHMCJICHHUE, TUAPHUPOBAHNUE HEHACHIILCHHBIX ALWITIMLECPHHOB.

KoHTpOJILHBIE BONIPOCHI
1. YTo Takoe TUIUIBI?
2. Knaccudukanus Tummos.
3. CBoiicTBa ¥ (DYHKIIMH JIMITHIOB,
4. IIpeBparnicHus TUIUIOB IIPU TPOU3BOICTBE MPOIYKTOB IIUTAHUAL.

Tema 8. BUraMHHBI

ButamMuHBI — HU3KOMOJIGKYISPHBICE OPraHUYECKHE COCAUHCHUS Pa3IMdHOM
XUMHUYECKOHN MIPUPO/IbI, OMOPEryIaTOPEI IPOLECCOB, MPOTEKAIOIINUX B )KUBOM OPTaHU3ME.
OJTO BAXHCHIIMM KJIACC HE3AMCHHMBIX IIMILICBBIX BeIIecTB. JIJII HOpMaIbLHOM
YKA3HEIEATCIbHOCTH YeJIOBEKA BUTAMUHBI HEOOXOIMMBI B HEOOJBIIMX KOJIWYECTBAX, HO
TaK KAaK OPraHu3M HE MOXKET YJIOBJICTBOPUTH CBOM IIOTPEOHOCTM B HHMX 34 CUET
OnocuHTe3a (OH HE CHMHTE3UPYEeT BUTAMUHBI WJIM CHHTE3UPYET MX B HEJOCTATOUYHOM
KOJIMYECTBE), OHM JOJIKHBI IIOCTYIIATh C IIMIIEHM B KAadeCTBE €€ 0093aTEIBLHOTrO
KOMIIOHEHTA. V3 BUTAaMHHOB 00pa3yroTcsa KOPSPMEHTHI WM IIPOCTETHYCCKUE TPYIIIBI
(pepMEeHTOB, HEKOTOpPEIE M3 HHX YYacTBYIOT B TPAaHCIOPTHRIX IIpOIeccax uepes
KJICTOYHBIC Oapbephbl, B 3alIUTEC KOMIIOHCHTOB OMOJOTMYECKHUX MEMOpaH u T. .
OTCcyTcTBME WM  HEJOCTATOK B  OpraHM3ME€ BHUTAMHMHOB BBI3BIBACT OOJIC3HU
HEJOCTATOYHOCTH: THNOBUTAMMHO3bI (00JIE3HU B pe3yabTaTe JAJIMTEIBHOTO HEIOCTATKA)
M ABHTAMHHO3BbI (OOIC3HM B pE3yIabTaTe OTCYTCTBUSA MU PE3KO BBIPAKCHHOIO
rmyOookoro jgedunura BuUTaMuHOB). HemocTtaTtok o07HOrO BHTaMHHA OTHOCSAT K
MOHOTMIIOBUTAMUHO3aM, HECKOJIBKHUX — MOJIUMTUIIOBUTAMUHO3aM. [Ipu rumoButamMmmuuo3ax
HA0II0/1aeTC YTOMIISIEMOCTh, IIOTEpS AaIlleTUTAa, pa3IpaKHUTCIbHOCTb, HECTOMKOCTh K
3a00JICBAHUAM, KPOBOTOYUMBOCTE JieceH. [Ipum aBUTaMMHO3aX DPOSABISIOTCS OOJIC3HH,
BBEI3BAHHBIC 3HAUMTEIILHEIM JIe(DUIIMTOM BUTAMHHOB (Oepu-0epH, IIUHTa, IIejuiarpa u jp.).
[I0 MHEHMIO HEKOTOPBIX CHELUUAIUCTOB, CYIIECTBYIOT IIOIPAHUYHBIC COCTOSHMS, IIPHU
KOTOPBIX B OIPE/ICACHHEIX YCIOBUAX MOXKET PA3BUTECA JIC(PUIIUT BUTAMUHOB.

OcHOBHAsI MpUYMHA HEXBATKY BUTAMMHOB B OpTaHHU3ME YEJIOBCKA — HEJOCTATOUYHOE
MX MOCTYILICHUE C ITHUILEH (IIEpBUYHBIE, YK30IN€HHBIC ABUTAMUHO3EI), OJTHAKO B OT/EIbLHBIX
cay4dassX HaOmroJaeTcs SHAOTCHHBIC WIM BTOPUYHBIC ABUTAMMUHO3BI, CBS3aHHBIC C
HApYyILIEHUEM IIPOIECCOB YCBOCHHS BHUTAMHUHOB B opraHu3me. Ilo nganHeIM uHCTHUTYyTA
nutauus PAMH (B. b. CoupuueB) HambOolee Ba)XHBIMM IIPUYUHAMM THUIIO- U
ABUTAMMHO34a (B 0000ILIEHHOM BHJI€) SIBIISIOTCS CIICIYOIIUEC:

1. HegocTtarouHOe MOCTYIUICHUE BUTAMMHOB C ITHILEH, CBA3AHHOE C MX HH3KHUM
COMEpP)XaHUEM B pPALMOHE, CHMJKCHHMEM OOIIEr0 KOJMYECTBA IOTPeOISeMOU MHILH,
MOTEPSMU BUTAMHUHOB B X0JI€ TEXHOIOIMYECKOTO IMTOTOKA.

AOKYMEHT NOANWCAH s
2. YTHeTerIeH®HITIoWEsON MUKPOQIOPEI, TPOIYLIHPYIOICH HEKOTOPBIC BUTAMUHEI.

CepTudurarT: 000004 3E9ABBBO952205E/BASDDDE0000043E
nonones - HADYIISHYE CCHMUTALIMI BUTAMUHOB.
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4. lloBplieHHAs NOTPEOHOCTH B BUTAMHUHAX,

CBA3aHHAA C OCOOEHHOCTAMH

(HU3HOIOTMYECKOr0 COCTOSHUS OpTaHW3Ma WJIM MHTCHCUBHOM (DPM3HUUECKON HArpy3KOH,
OCOOBIMH KIIMMATUYCCKUMHU YCIIOBUSIMHU.
5. BpoJeHHBIE TEHETHYECKH OOYCIIOBJICHHBIE HApPYIICHUS OOMeHAa W (PYHKIUH

BUTAMHHOB.

[Ipy mpumeMe BHUTAMHHOB B KOJIHYECTBE, 3HAYWUTEIBLHO IIPEBBIIAIOIIEM (HDHU3HO-
JTOTMYECKHUE HOPMEI, MOTYT PAa3BUTLECS THIEPBHTAMHHO3bI. DTO OCOOCHHO XapaKTEPHO

I JKUPpOPACTBOPHUMEBIX BUTAMHWHOB.

IIo pacTBOPHMOCTH BUTAMHHBI MOTYT OBITH pa3jl€JICHBI HA JBE Ipymnnbl (TaOIHIIA

1): BogopactBopumeic (B, B2, Bs, PP, C u 1p.) u xxupopactsopumseie (A, D, E, K).

Taomuma 1 — Homenknarypa, knaccudukanms BUTAMHHOB M BHTAMHUHOIIOJOOHBIX

COETMHEHU U

I. BojopacTBOpHMEIE BUTAMHWHEI

Bumamunol, npedcmagicHible nPeUMyU{cCmMECHHO 0OHUM O COUHCHUCM

P CKOMCHIYCMOC HAMMCHOBaHHC

CTElpLIE HaAaHMMCHOBaHHA

TuaMuu
Pubodnasuu

[TanTOoTEHOBAA KHCIOTA
buoTtHH

ACKOpOHHOBAsI KHCJIOTA

Burtamun B, (aHEeHpHH)
Buramun B» (1aKkTO(hIABHH)
Buramun Bj WiH Bs
Buramuna H

Buramun C

Cevelicmea 6UMAMUHOE

PEI{GMEH,[[}-’EMDE IPYIIIOBOC HA3BAHHC

NuauBuyaibHbIE NpeIcTaBUTETH

Butamiu Bg

Hwuamun (sButamun PP)
OonalH

KobamaMuHEl (BUTaMUH Bj2)

[TupHoKCHH; THPHJOKCATE; MTUPHJOKCAMHH
HukoTHHOBasA KHCIOTA; HUKOTHHAMH]]
domnueast KHCI0Ta; TeTparuapoduiresas

KHCJIOTA U €€ [IPOH3BO/IHEIE
[TuaHoxoOanaMHH; OKCHKODAIaMHH; METHJIKO-
banaMHH

I1. JKupopacTBOpHMEIE BUTAM HHEI

PEKDMEI{H}’EMDE IPYIINOBOC HA3BAHHC

NugusuyansHbIe NpecTaBUTETH

Butamuua A

ButramuH D (kansLudepons)

PETHI—IGJI; PETHHHIIALCTAT, pCTHHAIL, pPETHHOCBAA

KHCIIOTA
DprokaisLudepost (BUTaMuH D) Xonekans1u-
(pepon (BuTaMuH Ds)

Butamuu E

ButamuH K

-, B-, v- 1 o-Tokodeposr;
-, B-, v- U G-TOKOTPUEHOJIBI
2-MeTun-3-¢puthi-1.4-Hap TOX HHOH ((PHIIOXH-

HOH, BUTaMHH K.); MEHAX UHOHEI (BUTAMHHEI K3):
2-MeTHII- 1, 4-Hap TOXHHOH (MeHaJJHOH, BUTaMHH K»)

ITI. ButamugonogodHkie coeqHHEHHA

TexHonormaeckas QyHKIH

Haumenosanue COC/IHHCHHA

Heszamenumeie ITHILEBEIE
[U1acTHYeCcKoi (pyHKIHEH

BCIHICCTRA C

XOJIHH; HHO3HT (MHOHHO3HT, ME30HHO3HT)

buonoruaecku dKTHBHEIC
CHHTC3HPYCMEIC B OPpIaHH3MC HCJIOBCKA

BCIICCTRA,

JIumoeBas KHCJIOTA; OpOTOBad KHCJIOTA, KApHHTHH

"-I:"ElpMEl KOJIOTHICCKH aKTHBHEIC BCILICCTBA ITHIITH
AOKYMEHT MNOANMCAH

buodaBoHOH/IBL METHIMETHOHHHCYIB(OHHH (BUTaMHH U); maHramosas

KHCJIOTA (BUTAMHH B 5)

TR PO BT e

[TapaaMrHODeH301HAS KHCIIOTA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. IIpuBenure kmaccudukanyo BUTAMHHOB, JJAUTE OMpEJIEICHUE STOW T'PYINIC XH-
MMYECKHUX COCTUHCHUM.

2. Kakyro (pu310IOTHUISCKYIO POJIb BEIITOIHSIIOT BUTAMUHEI B OpraHU3Me dcIoBeKa?

3. Kakue BogopacTBOpUMEIC BUTAMMHEL BeI 3HaeTe?

4. Kakue »HUpOpacTBOPUMEIC BUTAMUHBI BEI 3HaeTe?

5. JlanTe XapakTepHUCTHUKY OT/ICIBHBIX BUTAMHUHOB. B KaKHUX MPOJIyKTaX OHU IIPHUCYT-
CTBYIOT B MAKCUMAJILHOM KOJIMYECTBE?

6. [IpuBequTe NpuMepbl BUTAMMHOIIOJOOHEBIX BEILIECTB.

7. YTO MBI MOHUMAEM IO BUTAMHUHHU3AILIUEN TTULIHN ]

Tema 9. MuHepa/ibHbIE BellleCTBA

MHorue 31eMeHTEI B BUIE MUHEPAIBHBIX COJIEH, HOHOB, KOMILUICKCHBIX COCIUHCHUN
M OPraHMYECKHMX BEILECTB BXOAT B COCTAB JXUBOM MATEPUHU U SBJISIOTCS HE3aMCHUMBIMH
HYTPUEHTAMHM, KOTOpPBIE JIOJDKHBI €XKEJHEBHO IOTpeOsAThes ¢ Imied. CojeprkaHue
MMHEPAJIbHBIX BEILIECTB B OCHOBHBIX IIPOJIYKTAX IMMTAHMUS IIPUBECHO B TA0MMIIE 1.

B cooTBeTcTBUU ¢ peKOMEHAAILMEH IUETOIOTHUCCKON KOMHCCHMM HalumoHambHOU
akagemumn ClIA exeqHeBHOE MOCTYIUIEHHE XMMMYECKUX SJIEMEHTOB C ITHIIEH JOJKHO
HAXOJIUTKLCS HA Ompe/ie/IcHHOM YpOBHE (Tadauia 2). CTOIBKO )K€ XMMHYECKHUX 3JICMEHTOB
JOJDKHO €)KECYTOUHO BBIBOJMTBLCS W3 OPraHU3Ma, MOCKOIBKY HUX COJICp)KAHUE B HEM
HAXOJIMTCSI B OTHOCUTEIbHOM ITOCTOSHCTBE.

Pone MuHepanbHEIX BEIIECTB B OPraHU3ME 4YEJIOBEKA YPE3BBIYAMHO Pa3HOOOpa3Ha,
HECMOTpPS HAa TO, YTO OHH HE SBISIOTCS O0O0S3aTCIBHBIM KOMIIOHEHTOM ITHTAHUSL
MunepansHble BEILECTBA COJCPIKATCSA B MPOTOIIA3ME M CHHOIOTHYECKHMX IKHMIKOCTSX,
UTPAIOT OCHOBHYIO POJIb B O0CCIIEUCHUM MOCTOSHCTBA OCMOTHYECKOTO JIABJICHUS, UTO
SIBIISIETCS HEOOXOAUMBIM YCIOBHEM IS HOPMAJIBHOM JKM3HEACSATEIbHOCTH KIICTOK U
TKaHed. OHM BXOJAT B COCTAB CIOXHBIX OpPraHUYECKHUX COCIUHCHMU (HAIIpUMED,
reMOTJIOOMHA, TOPMOHOB, (EepMEHTOB), SBISIOTCS ILUIACTHYCCKHUM MATEPHAIOM JJIS
MOCTPOCHUSI KOCTHOM M 3yOHOM TKaHM. B BHJEe HMOHOB MMHEPAJIbHBIC BEIICCTBA
YYACTBYIOT B II€peJauye HEPBHBIX HMITYIbCOB, O0OCCIEUMBAIOT CBEPTHIBAHHE KPOBH U
npyrue (pU3HOJIOTHYSCKHE IIPOIECChI OPTaHU3Ma.

B 3aBHCHMOCTH OT KOJMYECTBA MHUHEPAJIBHBIX BEIIECCTB B OPraHM3ME UCJIOBEKA U
MUIIEBBIX IPOAYKTAX HX IOAPA3CISIOT HAa MAaKpO- U MHUKPOSJIEMEHTHL. Tak, eciu
MaccoBas J0JA 3JIEMEHTa B OpraHm3Me mpesbimact 102 %, TO ero ciieqyeT CYUTATh
MAaKpO3JIeMeHTOM. J[0JI1 MUKPO3JIeMEeHTOB B opranusme cocrasisier 10°—107 %. Ecinn
comepkaHue oneMeHta Hmwke 10° %, ero cuuTaroT YILTPAMHUKpPO3JIeMeHTOM. K
MAaKPO3JICMCHTAM OTHOCAT KaJIUM, HATPpHUH, KaJblUii, Maruuu, gocdop, xmop u cepy. Ouu
COIEPIKATCS B KOMUYECTBAX, U3MEPACMBIX COTHIMU M JIecITKaMu MUIIUrpaMMoB Ha 100 r
TKaHECH WM MUIICBOTO MIPOAYKTA. MUKPO3IEMEHTEI BXOAT B COCTAB TKAHCH OpraHU3Ma B
KOHIICHTPALMSIX, BEIPAXKACMBIX JICCATBEIMU, COTBIMHU U THICSYHBIMHU JIOJISMH MUJLIATPAMMA
M SIBJISSFOTCS HEOOXOIMMBIMU JIJIS €70 HOPMAJIBHOMN JKU3HEICATCIbHOCTH.

Tabmuua 1 — MuHepanbHbBIM COCTAB OCHOBHBIX NPOJYKTOB IMTAHUS [II0 JIJAHHBIM
AOKYME

N.M. Cﬂwmmtﬁa Hﬂ!rapeﬂa «XHUMHUYCCKHUHN COCTAB MUILIEBEIX IIPOTYKTOBY», 1987]

Ceptudmkar: 2C00P0043ESABSE gﬁ? Wgﬁg%ﬁ?j%ﬂ MHRPDBHEMEHTH,. MET

BrdderEye B Higets
TOOTVKTE Ka-| Kans | Mar | Har | Cep | @oc | Xm0 | Ke- | Ho | Ko- |Map-| Men | @To | Xpo | [Tun | Momu
poiy puit | a |[dop| p |nmeso| n |Oams |raHe | b p M K OneH
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=i
H
=

Xeb:

PRaHOH s sl 35 | 47 1610 52 [ 158 ] 980 |20 |s56] — |1610| 220 | 35 | 27 |1210] 8
(hopmoBoOii 0
(hopMOBOIT U3 186

Mire- 129| 23 | 33 |506| 59 | 84 | 837 | °|—| 1,8 [ 825|134 | — | 22 [ 735 | 128
HUYHOH MYKH

I copra

MonouHkrIe

TPOJTYKTHI:

MOJIOKO 1146l 120 | 14 |50 | 29 |90 | 110 67| 9|08 | 6 | 12| 20| 2 |400| 5
KOPOBBE

TBOPOT 11191 150 | 23 | 41 | — | 216 | — | 461 8 | 74 | — | — | 394 | —
YKHPHBIH

CHP 1116l 1000] 50 |820] — [s540 | — | 110 _ |50 | — | — [3500] —
POCCHHUCKHUH 0

Msico:

cemmmma |316] 8 | 27 64.8] 220|170 | 48 134 66| 8 285 96 | 69 | 13.5 [2070] 13
ropsmaEa 355 102 | 22 | 73 | 230 | 188 | 59 23” 721 7 | 35 | 182 | 63 | 82 [3240] 116
Gapammma  |329] 9.8 25.1|101] 165 | 168 | 83.6 zgg 07| 6 | 35 | 238 | 120 | 8.7 |2820] 9

Pr10a:

peuHoil kapm 265 35 | 25 | 55 | 180|210 55 |[800| 5 | 35 | 150 [ 130 | 25 | 55 (2080| 4

“;‘;’ii‘f 340 25 | 30 [ 100|200 | 210 | 165|650 [135| 30 | 80 | 150 [ 700 | 55 [1020| 4

Osorm:

KaIycTa
OemoxkodanHa |185] 48 16 | 13 | 37 | 31 37 600 3 3 170 | 75 10 5 400 10
|

kapropens |568| 10 | 23 | 28 | 32 | 58 | 58 [900| 5 5 170 | 140 | 30 | 10 | 360 8

MopkoBb (200 51 | 38 | 21 | 6 [ 55| 63 |700| 5 2 1200 | 80 | 55 3 1400 20

DpPYKTHI;
CITUBA 214 20 9 [ 18| 6 | 20| 1 [500| 4 1 110 | 87 2 4 | 100 8
somoko  |278| 16 9 [ 26| 5 | 11 2 2{;‘;{} 2 1 47 | 110 | 8 4 | 150 6

Tadbmua 2 — CyTouHOe MOCTYILUICHHE XMMUYECKUX 3JIEMECHTOB B OPraHM3M 4eJIOBEKa
(6 me) | 1O. H. Kykymikua. XuMuuyeckue 3JIEMEHTEI B OpraHu3Me 4yeaoBeka, 1998

DIIEMEHT B3pocikie Nletn DIIEMEHT B3pocisie Jletn
K 2000-5500 530 Cr 0,05-0,2 0,04
Na 1100-3300 260 Co ok0J10 0,2 0,001
Ca 800-1200 420 (BuTamuH B)»)
Mg 300-400 60 Cl 3200 470
Zn 15 S P04>- 800-1200 210
Fe 10-15 7 S04*- 10 -
Mn 2,0-5,0 1,3 | 0,15 0,07
Cu enﬁéﬁ_rl{;MEll ﬁﬁﬁﬁm | Se 0,05-0,07 —
CEPTH[‘,‘IM‘I(Z) EC[I'DDH@[MEI-E m 2 E%aoﬂﬂﬁﬂﬂﬂﬂﬂtﬁli 0:06 F 1:5_4:0 0:6

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BiusiHMe TEeXHOJIOrH4eCKOH 00padoTKH HAa MHHEPAJILHBLIX COCTAB MHINEBBLIX
NPOAYKTOB

[Ipu mnepepaboTke NMILIEBOrO CBIPLSA, KAK IPABWIO, MOPOMCXOJUT CHHIKCHHE
COJIEpKAaHUS MHUHEpPAIbHBIX BEIIECTB (KpoMe J0O0aBJIeHUS IIMIIEBOM coiau). B
PACTUTEIBHBIX MPOIYKTAX OHM TEPSAIOTCA ¢ OTXOHaMH. Tak, coAepKaHUe psAnga MAKPO- H
OCOOCHHO MHMKPOS3JIEMEHTOB IIpM IOJYYECHUH KPYIbl U MYKHM IIOcjie OOpabOTKM 3epHa
CHIDKACTCS, TAK KaKk B yJaldeMbIX OOOJIOYKAX M 3apOJBIIIaX ASTHUX KOMIIOHCHTOB
HAXOJUTCs O0IbIIE, YeM B L[€JIOM 3€PHE.

Hampumep, B cperiHeM, B 3€pHE IMIIEHULBI U P3KU 30JbHBIX 3JIEMEHTOB COJICPIKUTCS
okomo 1,7%, B MyKke ke B 3aBUCHUMOCTH OT copTa oT 0,5 (B BeIcmeM copte) 10 1,5% (B
00011HOM). IIpn ounctke oBomied u kaptodens tepsercsa oT 10 1o 30% MuHEpaILHBIX
BEIlleCTB. ECiM UX mOJBEpraroT TEIJIOBON KYJIMHAPHON 00pabOTKE, TO B 3aBUCUMOCTH OT
TEXHOJIOTUH (BaApKHU, 00KApUBAHUM, TYIICHUHN ) TepseTcs emle oT 5 10 30%.

MscHrble, pbIOHBIE MPOIYKTHI U IITHUI[A B OCHOBHOM TEPSIOT TAKHUE MAKPOIICMEHTHI,
KaK KanbIui ¥ pochop, mpu OT/IeNeHUN MIKOTH OT KOCTEH.

[Ipu TennoBON KyaIuHAPpHON 00padOTKE (BapKe, )KAPECHUH, TYILICHUN ) MSICO TePSeT OT
5 1o 50% wMuHepansHEIX BemiecTB. OmHAKO eciu 00pabOTKYy HECTHU B MPUCYTCTBUHU
KOCTEH, COAEePKAIMX MHOTO KaJIbIH, TO BO3MOKHO YBEIIMUECHHE COJICPIKAHUS KAIBIUS B
KYJIUHAPHO 00padbOTAHHBIX MICHBIX IMpOoaykTax Ha 20%.

B TexHOmormueckoM mporecce 3a c4eT HEJJOCTATOYHO KAUECTBEHHOTO 000pYIOBAHMS
MOJKET MEePEXOIUTh B KOHCUHBIM MIPOAYKT HEKOTOPOE KOJIMYECTBO MUKPOIJIEMEHTOB. Tak,
IpU M3TOTOBIICHUM XJicOda IpH TECTONPUIOTOBJICHUM B PE3YJILTATEC KOHTAKTA TECTa C
000OpY/IOBAaHUEM COJIEpKAHUE JKeJie3a MOXKeT yBeauuuBaTtbcd Ha 30%. DTOT mporiecc
HE)KENATCIBHBINM, ITOCKOJIBKY BMECTE C JKEIC30M B IPOAYKT MOIYT NEPEXOJIUTHL U
TOKCUYHBIC SJIEMEHTEI, COJICp)KAIUecs B BUJE Hpumeced B Mertauie. IIpu xpaHeHuwm
KOHCEPBOB B JKECTSHBIX COOpPHBIX (TO €CTh CIIASHHBIX) OAHKAX C HEKAYECTBEHHO
BBIMTOJTHCHHEIM IIPUIOEM WM IIPU HAPYIICHWUU 3AIWUTHOrO JIAKOBOTO CJOS B MPOIYKT
MOT'YT NEPEXOJUTh TAKHE BBICOKOTOKCUYHBIC 3JIEMEHTHI KaK CBHHEI, KaJMHH, a TaKKe
OJIOBO.

CnenyeTr ydecTh, UTO Psijl METAJLUIOB, TAKHUX KAK JKEJIC30 U Melb, JAXKE B HEOOBILIMX
KOHIICHTpALMSIX MOTYT BBI3BATh HE)KEIATEILHOE OKHCJICHUE MpOAYKTOB. HXx
KATAIUTUYCCKHUE OKHUCJIMTEIbHBIE CIOCOOHOCTH OCOOCHHO SPKO MPOSBISIOTCS B
OTHOILICHUHU KUPOB M KUPOBBIX NPOAYKTOB. Tak, HaAIIpuMep, NpU KOHIEHTPALMHU Kelie3a
Beimie 1,5 mr/kr u meau 0,4 Mr/Kr mpu JIUTEIBHOM XPAaHCHMH CJIMBOYHOIO Macjia U
MApTapyuHOB 3TH METAJJIBI BEI3BIBAIOT MPOrOpKaHUE NpOayKTOB. [Ipu XpaHeHUM HAITUTKOB
B IIPUCYTCTBUU KEJ€3d BBIINIEC 5 MI/I MeIu 1 MI/I mpu Ompe/ielIEHHBIX YCIOBUAX 4YaCTO
MOXXET HAOIFOJAThCS TOMYTHECHHUE HAITUTKOB.

KOHTpOJILHBIE BONPOCHI

1. IlpuBeuTe KiIaccuduKao MUHEPAILHBIX 3JIEMEHTOB, JIAMTE ONpe/icICHUE 3TON
IPYIIE XUMHUYECKUX COCTUHCHUH.

2. Kakyoo (Hu3HONOrHUecKkyr0 poOdb BEIIOJHSIOT MHUHCPANILHBIC BEIICCTBA B
OpraHu3Me YeJI0BeKa?

AOKYMEHT NOANMWCAH
3. Kakme=wrerposaeverTsl Bel 3HacTe?

C ; 000004 3ESABSR9L2205E FBAS000600G8 4 3E
e Kakie MAKDOIICHMEHT B Bbl 3HaeTe?

Bnaneneu!
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5. JlaliTe XapakKTEepUCTHUKY OT/EIbHBIX MHHEPAIBHBIX BEIIECTB. B KakuX mpomgyKTax
OHHU IIPUCYTCTBYIOT B MAKCHUMAJILHOM KOJIMYECTBE?

Tema 10. IInmeBnsie KHCJIOTHI

[TnmeBeie kucimoTel. Hasmauenwe. OOmas xknaccudukamus. IlepedeHs MHMIEBBIX
KMCJIOT, IIOJy4aeMBIX MYTEM XHMHUYECKOTO M OMOTEXHOJOTMYECKOr0 CHHTE3d U
TpeOOBaHUd Oe3omacHOCTH, npeabsaBiseMmele 3TUM [1J[. OcHOBHBIE peryasaTopbl pH-
cpeabl. CXO/ICTBO U pa3IWyuus B CPABHEHUHU C MUILEBBIMU KHca0TaMu. Mcrons30oBaHue B

PO.

KoHTpOJILHBIE BONPOCHI

1. JlaiiTe onpejeneHue MOHATUS «IIMILEBBIE JO0aBkuy. Onpegenure Ux poib B
CO3/JaHMM TIPOJYKTOB mHTaHus. IlpuBenute KiaccupUKAIMIO IHINEBBEIX JO0ABOK C
Pa3INMYHBEIMHE TEXHOJIOTHYECCKUMHU (YHKIHMAMH. PacckakxuTe O panmOHAILHOU CHCTEME
U(GPOBON KOTU(PUKAIINN MTHIIEBEIX T00aBOK ¢ TUTepOoH «Ey.

2. UTO MOHMMAOT O] TUTMEHUYCCKOM PErIaMECHTAL[UCH IUILEBEIX JOOABOK B
npoAyKTax nuTanus? Ha3oBuUTe ri1aBHBIC YCIIOBUS, BBIIIOJIHEHHE KOTOPBIX OOecIednBaeT
0€30MaCHOCTh IIPUMEHEHUS ITUIEBEIX JJO0ABOK.

3. [IpuBeguTe NpUMEPHI MUIIEBBIX KUCIIOT.

Tema 11. Ilumesble no00aBkH. BemecrBa, yijay4llapinue BHEIIHUHA BH
NUIIEBBIX MPOAYKTOB

OOmias kmaccudpukanuss KpacuTened (HaTypaJdbHBIE W CHHTCTHYECKHE).
JloctouHcTBa M Henoctarku. llokazarean TOKCHMYHOCTH M OOecIiedeHHEe O€30MacHOCTHU
npuMmcHeHnusl. OCHOBHEIC IIpe/icTaBHTEIH. KpaTkas XapakTepHCTHKA, (PYHKIMOHAILHEIC
CBOMCTBA, BO3MO)KHEIE ITOOOUHEIC 3(D(DEKTHI s 3]JOPOBbS YeIOBEKA.

[IBeTOKOppeKkTUpyIOMME MaTepuanbl. OnpenencHue. OCHOBHBIE CXOJICTBA M
OTIUYMS OT IMIIEBBEIX Kpacutencd. Haszmauenme. OOmas xmaccudukanms u
npeacraBuTend. HeoOXoquMoCcTh MpUMEeHEeHUS B MMUILIEBOM MPOU3BOCTBE. T OKCUKOIOTHS
HUTPATOB, HUTPUTOB, SpUTPA3HHA, KaK (DHKCATOPOB MHOTIOOMHA.

®duxcaTopsl OKpAaCKH PACTUTEIILHBIX ITHIIEBEIX MPOAYKTOB (MOHO-, opTodochar
HATPHSI, CMECh KapOoHaTa Maraus ¢ ¢pocdaTroM HATPUs, ACKOPOMHOBAS KHUCIIOTA, JTHOKCH]T
Cepbl, COJIHU CEPHUCTON KHUCIIOTHI).

Ot6enuBaTteny Myku (OpoMaT Kajaus, THOCYJIbL(UT HATpHs, IUCTenH). TpeboBaHus
K 0O€30MacHOCTH MPU IPUMEHCHUM.

KoHTpoJILHBbIE BONIPOCHI

1. JlaiiTe k1accupUKAIIMIO MHIIEBBIM KpacuTeIsIM. UeM O0OBACHICTCS ITOBBIIICHHOC
BHUMAaHHWE ITIOTpeOUTEeNe M TEXHOJIOINOB K OKpacke NOpOAYKTOB muTaHusa?! HazoBute
OCHOBHBIC HATypajbHBIC KpacuTeau. UYUTO MpefcTaBISAIOT COOOM KaApOTHMHOW/IEI,
X10poduIIel, dHOKpacuTemn’! Kakue apyrue mpecTaBUTEIM HATYPANBHEIX KpacHTEIeH
BAM U3BECTHBI!

2. 3 p%%ﬁiﬁmmepm CUHTCTHUCCKUX KpacuTelend. X ocobeHHOCTH 1O
COABHEHNID, oo G HATYDAJBHBIMIT  kpacuTesiMi.  JlaliTe  OmpejieNieHue  MOHSTHO
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[IBETOPETYJMPYIOIIME MaTepuaabl. Ha30BUTE H3BECTHBIX BaM MOPEJCTABUTEIICH HSTOU
TPYIIIEL COCIUHECHUM.

Tema 12. BemecrBa, H3MeHAWINHE CTPYKTYPY H (PHUIHKO-XHMHYECKHE
CBOMCTBA NMHUIIECBLIX MPOJIYKTOB

3aryCcTUTEIN U reaec00pa30oBaTeIn

OnpefeeHUs ¥ XapaKTEpUCTHKA (PYHKIMOHAIBHEIX KJIACCOB 3aryCTUTENICH W
rejacoopazosarenci. OCHOBHBIE W JIOMOJHUTEABHBIC (II0 HA3HAYCHHUIO) CBOMCTBA H
(QYHKIIHH.

HarypanbHple 3arycTUTENM, ITOJYCHHTETHUUYCCKHUE M CHUHTETUYCCKHE: JKCJIATHH,
MEKTUHBI, AarapoOujbl, AaJbIHHATBEI, MOPOM3BOJHEIC  LEJUIOJO3BI U Kpaxmaia,
raJakKTOMAaHHAHBEI, TOIHCAXapHUIbl MOPCKHX PACTCHHUM.

['eneo6pazosarem  OenkoBoil mpupoasl. Ilytm m cmmocobwnr 3¢ hEeKTHBHOTO
MPUMEHEHHS 3aryCTUTEIICH U ree00pa30BaTeICH B ITUILCBEIX TEXHOIOTHIX.

YIUIOTHUTEIM pPACTUTEIBHBIX TKaHeW. OnpemencHue. OCHOBHEIE CBOWCTBA H
Ha3HaueHue. llepeyenp ymnorHuTenel, npumeHseMblx B P®. IIpobnemMbl Oe30macHOCTH
rOTOBOM MPOTYKIIUH.

OMYIBraTophl U SMyabrupyromnme conu. [lenooopazoparenm.

XapaxkTepucTHKa (QYHKIHMOHAIBRHOTO Kjdacca AMynaeratopoB. (OcOOeHHOCTH
XUMHUYECKON ITPUPO]IHL.

Knaccudukanmsas osmyneratopos. dopMupoBaHue TEXHONOTMUECKHX (QYHKIUH
YMYIBIATOPOB B 3aBUCUMOCTH OT KJIACCU(PUKAIIMOHHBIX IIPU3HAKOB.

IloBepxHOCcTHO-akTHBHEIE BenlecTBa (IIAB) — kak MHOTOKOMIIOHEHTHBIE CMECH
IMIUPOKOTO HA3ZHAYCHUS.

OcnoBuriie rpynmnsl [TAB (MOHO- B TUrIHMIIEpU/IBL JKUPHEIX KUCTIOT, (OChOMUITHIEL
M 3pHUPBl XKUPHLIX KUCHOT) M (PYHKIMU (COTFOOMIM3AINA, KOMILICKCOOOpA30BAHUE C
KpaxMajaoM, B3aUMOJICUCTBUE ¢ OEIKAMM, U3MECHEHHUE BSA3KOCTH U T.]I.).

JleMTUHEBI, TPOU3BO/IHBIC ALMITIMLIEPUHOB; MPOU3BOHBIC TUKAPOOHOBBIX KHUCIOT,
3(hUPEI MOHO- U JUCAXAPH0B, COPOUTA M KCUITHTA.

Omynerupyromnue comnd. Ilomydenne m nmpumeHeHue. COBpeMEHHBIE TOBAPHLIC
(G OpPMEL

[TenooOpazoBaTenu. OCHOBHBIC TUITBI ICHOOOpA30BaTENIeH B X (PYHKI[HH.

CTaOumn3aTophl U CTAOMIU3ALUOHHBIE CUCTEMEI

OnpeneneHus. XapakTepucTHKAa (PYHKIIMOHANBHEIX KjaaccoB. OCHOBHEIE CBOMCTBA
M TeXHOJormdeckue OQyHkmuu. OO0JacTH NPUMEHEHHS B ITHIIEBOM IIPOU3BOJICTBE.
ToBapubie (OPMEL.

BeriecTBa, mpensaTcTBYIOIIME CIIC)KUBAHUIO I KOMKOBAHUTO

OH]}EHEE]JISEEHH_?E]D%E&EBHH IPeJOTBPAILICHUS CICKUBAHUS U KOMKOBAHUS IMHUIIECBBIX
PO TYKTOB. PBAQIYMEHbILIAOIIME JTUIIKOCTE, BEICYIIMBAIOIINE JOOABKHU,; IIPUCHIIKH;
ﬁ%ﬁﬂﬁﬁﬁéﬁ?ﬁéﬁéﬁnﬁ Bpizﬁ%%)&dﬁ HUSI O€30MACHOCTH, MPEIBLIBISIEMBIC 3TOMY KIIACCY
ITUAIIEBHLIX TO0ABOK.
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[lepeyeHb 100aBOK B MPWIOKEHUM K ACCOPTUMEHTY MUILEBBIX MTPOJIYKTOB.

[TogmienaunBaromniue BeljecTnsa

llenu BBejeHUS HSTUX J00aBOK B IMILIEBBIE CUCTEMBI. (OCHOBHBIE TI'PYIIIBI

MOJIIICIAYNBAONIUX BEILICCTB U MPEICTABUTEIH, PA3PCIICHHEIC K IPUMEHEHUIO B PD.
KoHTpoJIbHBIE BONIPOCHI

1. [lepeuncnure OCHOBHBIE TPYIIEI 3aTYCTUTEIICH U I'eJIc00pa30BaTeICH.

2. [IpuBeMTe HECKOMBKO MNPUMEPOB IHUIIEBBIX 3MYJILIATOPOB, OIMIIMTE HX
CME)KHEIE (DYHKIIUH.

3. Kakue rpynnel cOeqUHEHMH ONPEACISAIOT BKYC M apOMaT MHIIEBBIX

npoaykrtoB? KakoBa uUX ponas B TEXHOJOTUM OPOAYKTOB nuTaHusa’! Pomb
apoOMATOOO0PA3YIOIIUX BEILIESCTB B OLICHKE MUILEBOM LIECHHOCTH MPOIYKTOB MUTAHUSI.
Tema 13. Bemecrpa, BiusioIe Ha BKYC H apOMAT NUINEBbLIX MPOAYKTOB

BkycoBbie BemiecTBa M yCHUIMTEIM (OXUBHTEIHU) BKycad. OCHOBHBIE CXOJCTBA W
OTINUMSA. AKTYaabHOCTE M NIPOOJIEMBI IIPUMEHECHHS. TOKCHUKOJIOTHS M IIPO(QHIAKTHKA
OTPABJICHMUI.

Comenele BemiecTBa. Kmaccumdukamus comd 10 IIPOHCXOXKJICHHIO, CIIOCO0aM
TOOBIYM U O0OpaOOTKH.

OOmme cBeAeHUS O IOJcHACTUTENsIX. HaTypanbHble M CHUHTETHYECKHE
MOJICIACTUTEIM. TOKCHUKONOTUS CHHTETUYECKMX (MHTEHCHBHBIX) MOJCIACTUTEICH.
[lepeyeHE CHHTETHMUECKMX MOACHACTUTEICH, 3aIpCIlCHHBIX K IpUMcHeHHIO B Pd.
OCHOBHBIE ITOJICAACTUTEIN IMUPOKOTO MPUMEHEHUS.

CaxapozameHuTenu. XapakTECpUCTUKA U OCHOBHBIE  cBoMcTBA. (CwmecH
nojiciiactuTelcd. Bapuantel codetanus. HeoOXOmIMMOCTE M 3HAYMMOCTBH PACIIAPECHUS
ACCOPTHUMEHTA CMECEHN MOCIACTUTEIICH.

Apomatuzaropel.  Omnpemencune. Krnaccudpukanms 0o mpOHCXOKICHHUIO.
OrpaHyuyeHus B IPUMEHEHUHU CUHTETHYECKMX apOMATH3ATOPOB.

TpeOoBanus, npeabABISICMBIC OKCTPAKTAM M 3(PUPHEIM MaciaM ¢ IEeIbI
obecneueHus 0€30IACHOCTH IHINEBOM mnponykiuu. OcHOBHBIC 3(UPHBIC MAacha,
npuMeHsieMble B PD.

KoHTpoJILHBIE BONIPOCHI

1. Kakue mimieBsie JOOABKH OTHOCATCS K YCHINTEISIM U MOTU(pHKATOpPaM BKyca?

2. Kakme BemecTBa HCHOIAB3YIOTCA B MHIICBOM MNPOMBINUICHHOCTH  JIJIS
peryaupoBanus pH numeBsix cucrem?

3. JlaiTe omnpejielieHUE ITOHSATUS «IIO/ICIIAIMBAIOIINE BEILECTBA» (IOCIACTUTEIIN).
Ha kakme rpynnmbl BemecTB HUX MOXHO pasjeaurb! B deM mpuuuMHA IIHPOKOTO
IPUMEHEHUSI MHTEHCHUBHBIX IIOJCHACTUTEIICM B TUINEBOM TexHoJoruu’! Kakue
MpPeACTABUTEIN UHTCHCUBHBIX MOJICIACTUTENCH BaM U3BeCcTHEI! Ha3oBure ux.

Tema 14. Ilnmesble M00aBKH, 3aMeISIOIHEe MHKPOOHOIOTHYECKYI0 H
OKHCJIUTEJBHYI0 OPYY MHIIEBOT0 ChIPbSI H TOTOBLIX NMPOJAYKTOB

JOKYMEHT MNOANMCAH
A HTHOERPIKAAROTTIILHBIC [IPCIIAPATEI

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[lonaTue omnpejeaeHUss AaHTUCENTHUKOB. Ha3HaueHwme W OCHOBHBIE CBOMCTBA.
Knaccudukanms antucentukosB. I[loOounnie (HexenarenabHblie) S(G(EKTBI IIpH  HX
npuMeHeHUM. Heopranunueckue u opranudeckue I1J]: 0cOOCHHOCTM aHTHUCENTHYECKOTO
nercTBUsA. OCHOBHEIE IIPE/ICTABUTEIIM, pa3pelecHHEIE B PD.

OOme cBeAeHUI O KOMUCHMHU: OMNpeAcicHHEe M HaszHadeHWe. KonTumsHEIE
Ipernaparsl: OCHOBHBIE TEXHONOTMYECKHUE CBOMCTBA. IIpobOmema Oe3omacHOCTH mpH
MCIIOJIb30BAHUN U IYTH €€ PEUICHUS. ACCOPTUMEHT KOIMTYEHBIX IMHILEBEIX MPOJIYKTOB U
KpUTEepUH 0€30ITaCHOCTH.

AHTHOMOTHKHU

OnpenencHue M OTIMYME OT AHTHCENTUKOB. DOYHKIMOHAIEHOEC HA3HAUCHHE.
O0Oecneuenne OS30IMACHOCTH IPH MCIOABL30BaHuU. OO01as kjaccupuKanusd U OCHOBHEIC
MPeCTABUTEIN AHTUOMOTUKOB, IIMPOKO IMIPUMEHSIEMEIX B MUDE.

AHTHOKUCIIUTEIN U UX CUHEPTUCTEI

OCHOBHBIE  IIOHSTHS:  ONpEJCIICHME,  Ha3HAYEHME, CBOWCTBA, XHMH3M
OpeJOTBPAILICHUS OKHUCIMTEIBHOM IIOpYM JKHPOB JKHBOTHOTO M PACTUTEIBHOTO
MTPOUCX OXKICHU .

Knaccudukanuss aHTHOKHUCIMTENSH TO NPOUCXOKAeHUIO. JlocTOmHCTBA W
HEJOCTATKU €CTECTBEHHBIX M cuHTeTHueckux IIJ[. OOecrieuenme O€30mMacHOCTU IIpU
npuMeHeHUU. OCHOBHEBIE MIPEJICTABUTEIN, UMEIOILME IUPOKOE PACIPOCTPAHCHHUE.

Cunepructel ¥ cuHeprusM. OOmas kimaccudukaiusgd HM  B3aUMOCBS3b  C
KOMILJIEKCOOOPa30BAHUEM.

KoHTpoO/ILHBIE BONPOCHI

1. JlaliTe ompejieIeHHME MNOHATHUS «KOHCEPBAHTHI». VX pojab B CcOXpaHECHUH
MUIEBOTO CHIPbS U N'OTOBLIX IMPOAYKTOB. [IpuBeuTe mpuMepbl OCHOBHBIX KOHCEPBAHTOB.
Oxapakrepusynte ux. C yeM cBs3aHaA HEOOXOIUMOCTEL IIPUMEHEHUSI KOHCEPBAHTOB?

Tema 15. buoJlornyeCcKH AKTHBHbBIE T00ABKH

Heooxomumocts npumeHenus bAJ[. 3nauenue bAJ| B koppeknud IUTaHUS U
3/IOpPOBLS. XapaKTEePUCTHKA OCHOBHBEIX KOMIIOHEeHTOB BAJI. O6mas knaccudukanms, bAJ|
M0 Ha3HAYCHUIO, 3 PEKTUBHOCTH, 0€30ITaCHOCTH.

HyrpunestTukn u uxX (QYHKIHOHAJIBHAS PONL B NPO(PHUIAKTHKES XPOHHYCCKHUX
3a00JICBAHUM.

[TapadapmarieBTHKH: XapakTCpHCTHKA, OCHOBHEIC CBOMCTBA, (PyHKIIMOHATHLHAS
pPOJIbL B MEXAHU3ME PETYIATOPHBIX CUCTEM UEIOBEKA.

[Ipoouoruku, npeonotnku. O0mMe cBeaecHUS U MOHATHSA. OCHOBHBEIE (DYHKIMU U
HAa3HA4YCHHE. Y YACTHE B IOJIIePKaHUHU TOMEOCTA3a YEIOBEUECKOT0 OpraHnu3Ma.

ACCOPTHUMEHT MUIIEBBIX IPOIYKTOB, oOooramjacMeix bAJI.

KoHTpoJIbHBbIE BONIPOCHI

1. JlaiiTe omnpeiejicHUEe MOHATUS «OMOIOrMYeCKU aKTUBHEIEC JJOOaBKW». IIpuBenute
X K1accu@uianuio. X pos B CO3JaHUN COBPEMEHHBIX ITPOYKTOB ITUTAHHSI.

2. KakoBa pois OMOI0rnyecKk aKkTUBHEIX JOOABOK B MUTAHUU YElIOBEKa!

AOKYMEHT NOANMWCAH
3. Kar@srrroHOpMEATHBRO 3aKOHOJATEABHAS 0a3a periiaMeHTHPYET pa3padoTKy,

I G H BB GO AT
4. KakoBa ¢ yHKIIMOHAIBHAS POJIbL HYTPUIICBTUKOB?
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5. B uem dusnomornyeckoe 3HaueHue rmapadapMarneBTUKOB 15 YeJIOBeKa?

6. I1o kakum npu3HAKaM MOKHO KJIacCU(UIIUPOBATE HyTpH- U ImapadapmareBTUKN?

7. Kakye HCTOYHMKH OHOJIOrM4ecKOoro ceipbsd i bAJ| MoOryr mnpeacTaBisThb
OIIACHOCTH JIJISI YeJIOBEKa?

8. UTO 03HAYAIOT TEPMUHEI KITIPOOUOTUKI» U «CUHOMOTHUKN !

9. B uem orimmune CUMMOMOTUKOB OT CHHOMOTHUKOB?

10. KakoBa pyHKIIMOHATIBHAS POIL MIPECOUMOTHKOB?

Tema 16. be3onacHoCcTh NHINEBLIX MPOJIYKTOB

dakTOpkl, BIMSIONME HAa kKayecTBO bAJ] (cOanaHncupOBaHHOCTE peLENTYPhI, COCTAB
M IapaMETPbl MCXOJHOTO CHIPbS M YIAKOBKH, TEXHOJOTMYECKOE OO0OpYy/JOBAHUE,
KBATM(UKAIMI TICPCOHAIA, YCIOBHS XPAaHCHHUS, TPAHCIIOPTHPOBAHHUS, peaTU3aIiys).
Ceptudukanus bAJI.

['ocymapcTBEeHHBIM KOHTPOJIL U HAJ30p 3a INPOM3BOJACTBOM U peanusanumein bAJI:
MOPSAIOK OCYIIECTBICHUS, CIY)KOBI, OCHOBHBLIE 3aKOHOJIATEIbHBIC AKTHI U HOPMATHBHO-
TEXHUYCCKHUE JJOKYMCHTEI.

HACCP kak cucrema yrpasieHus 0e30nacHOCTE0 bAJ[: OCHOBHEIE 1I€IM, 3a]1a4M.
[Ipunnunel ucnons3oBanus cucteMel. [Ipumenenue cuctemsr HACCP 3a pyOexxoMm u B
P®.

KoHTpoJILHBbIE BONIPOCHI
1. Kakimu OCHOBHBIMHM JJOKYMCHTAMH PEITIAMCHTHUPYCTCS MPUMCHCHHME TMILCBBIX JOOABOK B
Poccrm?

KakoBEI OCHOBHBIC KPUTEpHH OC30MACHOCTH IMUILICBBIX JJ00ABOK?

M3 kakux 5TaroB CKIAJBIBACTCS TMTHEHHUYECKOS PErVIAMEHTUPOBAHME IMILECBBIX JI00ABOK B
MPOYKTAX U PALMOHE ITATAHMS!

Y10 MOHMMAIOT 1TOJ] TeHETHUECKON TOKCHUHOCTEIO BEIlleCTBa?

[To xaxyM KIacci(pUKAIMOHHBIM IPU3HAKAM PA3/ICIITFOTCS ITHILICBEIC JOOABKH?

Kaxum 00pazom nposBisercs SKOmorudeckui dpdexT rmarm?

M3 kakux STanmoB COCTOMT CHCTEMA AHAIN3A OIMACHOCTEH IO KPUTHUYCCKMM KOHTPOJIBHBIM
toukam (HACCP)?

Kakue OCHOBHEIE 3aKOHEI PETYIUPYIOT IIPOOIEMY O€30ITACHOCTH ITUIICBOM ITPOMBIILJICHHOCTH
B Poccun?

9. Kakwue pazmyaroT BUJIbI TEHETHYECKOTO MOHUTOPHUHTA !

N R W

0

PexomeH1yemasi 1uTepaTtypa i HHTEPHET - pecypchbl:

OcHoBHas 1uTEepaTypa

1. Tepemyk, JI.B. IlumeBasg xumusa: yyedonoe mnocoodue: [16+] / JI.B. Tepemyk, K.B.
CtapoBouToBa; KeMepOBCKHUII TOCYJApCTBEHHBIM  yHHUBEpCUTET. — KemepoBo:
KemMmepoBckui rocyiapcTBeHHBIN yHUBepceuTeT, 2020. — 126 c.

2. Xumua numm: ydyeOoHoe mocoowue: [16+] / E.B. Hukutuna, C.H. Kusmora, C.B.
Kuraesckas, O.A. Pemernuk; KazaHckuMi rOCyJapCTBEHHBIM TEXHOJIOTMUYECKUH

AOKYMEHT NOANMCAH - " w
YHHUBCPCHTCHEKTEOH anaamrctioKazanckum HAYYHO-UCCJICTOBATCIBCKUNM TCXHOJIOTHYCCKHH

yaBep ST LRI LY, 200 1. =146 c.
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JlonmoJiHUTEILHAS JIHTEPATYPA

1. Kpaxmanera, T. IlumeBas xumus: yaeonoe mocooue / T. Kpaxmanesa, 3. MaHeena;
OpeHOyprckuili  TOCYJApCTBEHHBIM  yHHBepcuTeT. — OpeHOypr: OpeHOyprcekui
rOCy/JapCTBEHHBIN yHUBepcUTeT, 2012. — 154 c.

2. Kamenckas, E.H. Xumudeckne HeratuBHEBIE (DAKTOPHEI B CHCTEME «YCJIOBEK — cpefia
oouranus»: ydeoHoe mnocooue / E.H. Kamenckas, M.C. Cpupenona; HxHbIN
¢enepanbHEll  YHUBEPCHUTET, MHKCHEPHO-TEXHOJOrMYCSCKass axkajeMus. — POcCTOB-Ha-
Jlony; Taranpor: KOxHu1l denepanbHeIil yHUBepcuTeT, 2016. — 74 c.

3. KopueeBa, T.A. OCHOBBI paljMOHAILHOTO MUTAHMS: ydeOHOe mocobue: [16+] / T.A.
Kopueera, E.D. CenoBa; HoBocubupckuii rocy/1apCTBEHHBIN TEXHUYECKHN YHHUBEPCUTET.
— HoBocubupck: HoBocubupckuii rocy1apcTBEHHBIA TEXHUUYECKUM YHUBEpcUTeT, 2017, —
72 c.

4. BacrokoBa, A.T. Opranmzanus IIpOU3BOJCTBA U OOCIY)XHUBAHUS HA MPEAIpUSTHUSIX
oomectBeHHOr0 nutanus / A.T. Bacrokosa, T.P. JIro0enkas; moxg pen. A.'T. BaciokoBou. —
Mocksa: U3patenscko-toproeas kopmopanusa «JlamkoB u K°», 2018. — 416 c.: um. —
ISBN 978-5-394-02181-7.

5. U3MepuTeabHBIC METOIBI KOHTPOIISA MTOKA3aTENICH KaUueCcTBA M O€30IMACHOCTH MPOTYKTOB
nutanus /B.B. lllesuenko, A.A. Bmitosron, JI.II.LHumosa, E.H. Kapacera — CIIOo.:
«Tpounkuit moct», 2009. U.1. IIpoayKTel pacTUTEILHOrO IMpoucxoxaeHus — 198 c. U.2.
[TpoaykTe! s)xuBOTHOTO TTpoucxoxaeHus — 304 ¢. ISBN: 978-5-604406-02-8.

6. CmupnoBa, I1.P. KouTpons kauecTBa ChIpbS M TOTOBOM IMPOJYKIMH HA IPEAIPUATHIX

MHIyCTpUU nuTaHus: yucoHoe nocoodue / .P. Cmupnosa, T.JI. JIlynuauk, C.B. CuBueHko.
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