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Pa3paboTunk MeTOAMYECKUX YKA3AHU I

C.B. Andepos, noment kad. bT, moreHT, K.XUM.H.
(DUO, oonscnocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucs)



Pasznen 1. BEJIKA

benxu unv npomeunwvi (4TO B IEPEBOE C TPEUECKOTO O3HAYAET IIEPBHIE» UIH
«BOXHEUINNE») — ATO OMOJIOTUYECKHE MOJIUMEPDI, COCTOSIINE U3 0.-:aMUHOKHUCIIOT,
COCIMHCHHBIX METITUTHBIMU CBS3SIMHU.

benku nensitcs Ha MpoCThIe U CIOXKHBIE. [Ipocmbie Genku COCTOAT TOJIBKO U3
AMUHOKHUCIIOTHBIX OCTaTKOB. CnoowcHble Oenku TIOMHUMO TIENTUIAHBIX Ienei
CoJlepKaT B CBOEM COCTAaBE€ MPOCTETHYECKHE TIPyNIbl — HEOEIKOBBIE BEUIECTBA,
pa3liMyHble MO XUMHUYECKOMY CTPOCHUIO (HYKJICHMHOBBIE KHUCIOTHI, YIJIEBOJIBI,
JUNUABL, HOHBI METAJIOB U Jp.).

benku, KOMMYECTBEHHO MpPeo0sIalaloT HaJ BCEMH MaKpOMOJIEKYJIaMH,
MPUCYTCTBYIOIIUMHU B )KMUBOM KJIETKE, U COCTABJISIOT 00JIee MOJOBUHBI CyXOro Beca
OOJBIIMHCTBA OPraHU3MOB.

Pa3nooOpa3ue cymiecTByrOIIMX B MpUpoJEe OEJIKOB  ONpelessieTcs
AMUHOKHUCIIOTHBIM cocTaBOM. Bce 20 aMHHOKHMCIOT, BCTpedaronuxcs B Oekax,
XapakTepu3yrTcs  OOmeld  CTPYKTYpHOM  OCOOEHHOCTBIO —  HAJIUYUEM
KapOOKCUILHOM U aMUHOTPYMIIbI, CBI3aHHBIX C OJTHUM U TEM K€ aTOMOM YTJIEPO/Ia.
Paznuyatorcst ke aMUHOKHUCIOTHI OOKOBBIMHM Iiensamu (R-rpynnamu). OOmias

dbopmyra o-aMHUHOKHUCIIOT:

KapBokcMneHan
rpynna H

.AMHHUI'py fnna

Paawkan

benku MMerT HECKOJIBKO YPOBHEN CTPYKTYPHOM OpraHU3aLMU: IEPBUYHBIN,

BTOPHUYHBIN, TPETUYHBIN U B HEKOTOPBIX CIIy4YasiX YETBEPTUUHBIM.



HOBETHBIE PEAKIIUX HA AMUHOKUCJIOTHBI. AHAJIN3
AMMHOKHNCIIOTHOI'O COCTABA BEJKOB

Pabora 1. CpaBHeHre AaMHHOKHMCJIOTHOIO COCTABA PA3JIMYHBIX 0eJIKOB

Lenb paboTel — CpaBHUTH MUTATENbHYIO IIEHHOCTh PA3JIMYHBIX OCIKOB.

KauecTBenHble peakiiuu (WM LIBETHBIE PEAKIIMHN ) UCTIOJIB3YIOTCS B KIIMHUKO-
OMOXUMHUYECKUX JIabopaTopusixX, (hapMaleBTUYECKON MPAKTUKE U OMOXUMUYECKUX
WCCJICIOBAHMUSIX [IJIi OOHApYKCHHUS TPHUCYTCTBUS O€IKa W aMHUHOKHCIOT B
OMOJIOTUYECKUX Cpellax, KayeCTBEHHOTO aHajn3a OEJIKOBBIX JIEKAPCTBEHHBIX
cpeacTB. MHOTMe KayeCTBEHHBIE pEAKIMU I[IOJOKEHbI B OCHOBY METOJOB
KOJIMYECTBEHHOIO OIpe/AesieHus OeNKOB M aMUHOKHCIOT. COCTaB aMHUHOKHUCIIOT
ONpeJieNsiIeT HE TOJIbKO CBOMCTBAa O€jKka, HO WU €ro MUTATEIbHYIO I[€HHOCTb.
buonorndecku nogIHOIEHHBIMU CYUTAIOTCS OCIKU, COAEPIKAIINE BCE HE3aMEHUMBbIEC
AMUHOKHUCIIOTHI.

Matepuan wucciaeAOBaHHUA: pACTBOp SUYHOrO O€nKa, pPacTBOP

)KenmatuHa (KoJIJIareH).

OnsiT 1. Kcaumonpomeunosasn peaxyus (Mynvoepa)

KcanTtonporenHoBass peakmusi MPOUCXOAUT TOJBKO TNpPH  HAIHMYUH
apOMaTUYECKUX aMUHOKHCIIOT B Oenkax ((heHunaraHuHa, Tpuntodana, THpO3UHA),
MO3TOMY OHA SABJISIETCSI KAYECTBEHHOUN HA apomamuiecKkue amMmuHOKUCIOMDbL.

[Ipn HarpeBaHuU C KOHIEHTPHUPOBAHHON a30THOM KHUCJIOTOW O€JIKU Mar0T
JKENITOE OKpalllMBaHUE 3a CYET 00pa30BaHUSI HUTPOIPOU3BOIHBIX apOMATHUYECKHUX
aMUHOKUCHOT. [Ipu noaiienayuBaHuu pacTBOPOM aMMHAaKa KEJITOE OKpalTuBaHUE

MEePEXOAUT B OpaHkKeBoe (00pa3yrOTCsi aMMOHUIMHBIC COJTU XUHOUTHON CTPYKTYPHI):



—NH-CH-CO— —NH—-CH—-CO—
|
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—NH-CH-CO— —NH-CH-CO—
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PeakTuBbl 1 000pyJaOBaHHUE: KOHLEHTPUPOBAHHAS a30THAsl KUCIIOTA,
KOHIICHTPUPOBAHHBIM pPAacTBOp aMMMaKa, KHUIIAIIash BOASHAs OaHs; MPOOUPKHU;
MUIETKY.

Xon pabGotrsl. B pasnbie npobupku HanmmBatroT 1o 0,5 M pacTBOpOB
0enkoB. Bo Bce nmpoOupku q00aBIAIOT M0 5 Kaneidb KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTHI M HArpeBaroT Ha BOJAHOM OaHe. [IpoOupku 0xJ1axaaioT, K OXJIaXKACHHBIM
pacTBOpaM OCTOPOXKHO IpuOaBIsaoT Mo 10 Kaneab KOHIEHTPUPOBAHHOTO pacTBOpa
aMMHaKa.

Odopmunenue paboTsi. Pe3yiabTaThl ONbITa BHOCAT B TAOJHILY.

Marepuan [IBer pacTBOpa
ucciaeqoBanms |  McxoaHbIn ITocie ITocie ITocae
pacTBop n00aBJICHUs | HArpEeBaHUs | HEUTpalu3aIuu
HNO;

ITo pe3yijibTaTaM OIIbITa OCJIAI0OT BBIBOJ O COACPIKAHHMKU aPOMATHYCCKHX

AMUHOKHUCIIOT B aHAJIM3UPYEMBIX OEIIKaX.

OnwiT 3. Peakyusn na cucmuoun u muposun (Ilaynu)
[Tpu B3auMoaecTBUY CyIb(aHUIOBOU KUCIOTHI B KUCJION CpeJie C HUITPUTOM
HaTpus IIPOUCXONAT peakuus Ia30TUPOBAHUS u oOpasyercs

Ma300eH30/ICYIb(OHOBAS KHCIIOTA.



SOsH SOy

+ NaNO; + HCl —— © + 2HzO+NaCl
NH; NEN

CynedrannnoBan
KUCTIOTA

[Ipu peakiuu mnociaeAHEd € TUCTUIMHOM WM THUPO3UHOM oOOpasyercs

COCANMHCHUC BUITHCBO-KPACHOI'O IIBCTA:

SOs’ COOH O3’ COOH $Os
HoN—CH H,N— CH
+ H2
N
7\ ‘z\
+
NEN <N
H

PeakTuBbl u obopynoBanue: 1% pacTtBop Cyinb(paHUIOBON KHUCIOTHI

B 5% pacTBOpe COJIIHON KHUCHOTBI, 5% pacTtBop HuTpuTa Hatpus, 10% pactBop

KapOoHaTa HaTpusl, MPOOUPKH, MUIIETKH.

Xon paboThI.

1. B nByx nmpoOupkax cCMEIMBAIOT MO | MII pacTBOpa CyJb(aHUIOBOK KUCIOTHI U
1o 2 MJI pacTBOpa HUTPUTA HATPHUs, TIIATEIBHO NEPEMEIINBAIOT. 3aTEM B
KKy TPOOMPKY 100aBISIOT 2 MIJI aHATTM3UPYEMBIX PACTBOPOB OEJIKOB U MO 6
MJI pacTBOpa COJBI.

2. OnucaHHas BBIIIE PEAKIUI MOXKET OBITh BHITIOJIHEHA MHBIM IyTeM. K
HEOOJIbIIOMY KOJMYECTBY JUA30PEAKTHUBA (COOTHOUIEHUE KOMIIOHEHTOB CM.
BBIIIIE) TOOABIIAIOT HECKOJIBKO Kareib 10% pacTBopa coabl U OCTOPOKHO TIO
CTEHKe MPOOUPKH HACTauBarOT pacTBOp Oenka. Ha rpanuile AByX KUIKOCTEH
NOSIBJISIETCS. OKPAIIEHHOE KOJIBIIO.

Odopmnenue paboTsl. Pe3ynbTarsl ONbITa BHOCAT B TAOJHILY.

Marepuan uccienoBaHust I{Ber pacTBOpa

10 pCaKInun ITOCJIC pCAKIINN

ITo pe3yjibTartaM OIlbITa ACJIA0T BbIBOJA O COACPKAHUMU TUCTHUAWHA WHIIN

TUPO3UHA B aHATIU3UPYEMBIX OCIIKaX.



OnsiT 4. Peakyus na mpunmodgpan (I'onkunca-Kone unu Aoamkesuua)
Tpuntopan B 3TOM peakuu KOHACHCUPYETCS C (POPMaNbICTHIOM,
BBIICIISFOIIIMMCS M3 TIIMOKCHIIOBOM KUCJIOTHI IO/ ACHCTBUEM KOHIICHTPHUPOBAHHOM

CEpPHOM KUCIIOTHI.

O H,SO O
Hooc-c. 2274 COp + H=C.,
H
rImokcuroBasi dopmaneaervg
KUCIoTa
COCH COOH COOH COOH
HoN—CH HC—NH, H2N—CH HC—NH2

CH,
o H,SO
2 4
A\ + C_+ @ \ CH,
N H O OHOONH ) Hzo

HpOIIYKT KOHACHCAINH OKHUCIICTCA, B IIPUCYTCTBUU MHHCPAJIBHBIX KHCJIIOT

00pa3yroTcs OKpaIlIeHHbIE B CUHE-(DHOJIETOBBIN LIBET COJIU (SIBJICHUE TATIOXPOMHUHM).

?OOH ?OOH CI:OOH (I:OOH
HZN_(FH H(i:_NH2 H2N—CH H(I:—NHZ

CH, CH;, ChH,
OoKUucnenHue
NH NH NH o4 NH

PeakTuBB M O00OpPYyHOBAHHUE:. PACTBOP IJIMOKCHIOBOH KHUCIIOTBI
0,04M pactBop cynbhara Menu (ll); KOHUEHTpUpPOBaHHAs cepHas KHUCIIOTA,
KOHLIEHTPUPOBAHHASI COJISIHAsl KHCIIOTa, JIE[sHAas YKCYCHas KHCIJIOTa, KHUIIAILAs
BOJsHAsl OaHs; TPOOUPKU; MUTIETKH.

Xon paboTel. B npobupku HanuBaroT 0,5 M1 pacTBOPOB MCCIEAYEMBIX
0enkoB. B kaxmyro mpoOUpKy M00aBISIIOT 2 MII JISASTHOW YKCYCHOM KHCIOTHI, 1 M
pacTBopa TIMOKCUIOBOM KHCIOTHI U 1o 10 kamens pactBopa cyiabdara meau (I1),
NEepPEeMEIINBAIOT, U HArpeBaloT 0 pacTBOpeHus obpasytromierocs ocanka. Ilocne
OXJIQXKJICHUS] TPOOUPKHU MPUIUBAIOT | MJI KOHIEHTPUPOBAHHOMN COJISTHOM KUCIIOTHI.

OCTOpPO’XKHO TPHJIUBAIOT HEOONBIIMMH MOPLMAMHU MO CTEHKaM MPOOUpPOK 2-3 mil

! Tnuokcunosas kucnora. K 2 r Marnus B OPOIIKE, CJIETKA YBJIAKHEHHOTO, TIPUJIMBAIOT MIPH OXJaXAeHHH 50 MIT
3apanee oxnaxjeHHoro npu 0°C HaCKIIEHHOTO PACTBOPA IABENEBOH KUCIOThL OCajloK OKcanaTa MarHus
OT(UIBTPOBBIBAIOT U MPOMBIBAIOT HEOOIBIION HOpIMel Boabl. DUIBTPAT NOAKUCIAIOT YKCYCHOM KUCIIOTOH U
JIOBOJIAT BOJOM 10 06bema 200 mi1. PacTBOp COXpaHSIOT B XOJIOAMIBHUKE.



KOHIICHTPUPOBAHHON CEpHOWM KHUCJIOTHI TakK, YTOOBI >KHJAKOCTH HE CMEIIAIUCh.
OcraBisitor Ha 10 MUH IIpU KOMHATHOM TeMIIepaType.

Odopmnenue paboTsl. Pe3ynabTaThl ONbITa BHOCAT B TAOJMILY.

Marepuan uccienoBaHus I[BeT pacTBOpa
710 PEaKINU MOCJIe peaKkluu

ITo pe3yiibTaTaM OIlbITa ACJIAK0OT BBIBOJA O COICPIKAHHUN TpI/IHTO(i)aHa B

aHAIM3UPYEMbIX OeKax.

OnsiT 5. Peakyus na «cinaboceazanuyio cepy» 6 oenke (peakuyus Do)
[Ipr KUNAYEHUM UCTEWHA W LKWCTMHA B IIEJTOYHOM Cpele OT HUX JIETKO

OTIIEIUISIETCS cepa B BHJIE CEPOBOIOPO/Ia, 00pa3yroIIero cyab(Oua HaTpus:

SH OH

GH + 2NaOH — 2+ Na,s + Hy0
CH—NH, CH—NH,

COOH COOH

LinctenH CepvH

OOpazoBanue Cyab(PpUA-HOHOB MOXKHO OOHAPYXHUTh C IOMOIIBIO HOHOB
CBHUHIIa, 00pa3yIolnuX HEpacTBOPUMBIH cyibhun PbS yepHoro 1sera:

(CH3CO0)-Pb + 4 NaOH — Nay[Pb(OH)4] + 2 CH3COONa
Nas[Pb(OH),] + NasS — PbS{ + 4 NaOH

PeakTtuBbl u ob6opynoBanue: 30% pacrBop ruapokcuna Hatpus; 1%
pacTBOp aleTara CBUHIIA; KUTIAIIAs BOASHAS OaHs; IPOOUPKH; TTUTICTKH.

Xon paboTel. B kaxmyro mpoOupky HamuBaroT 1o 0,5 mu pactBopoB
aHAIIM3UPYEMbIX OeNKOB. B kaxkayro mpoOupKy H00aBISIOT 1O 5 Kareidb pacTBopa
THAPOKCHA HATpUs W 1Mo 2-3 Karule pacTBopa alerara CBHHIIA M HarpeBaroT
MPOOUPKY Ha KUIISIIEH BOJSHON OaHe.

Odpopmnenue padboTsl. Pe3yabTaThl ONbITa BHOCAT B TAOJMILY.

Marepuan uccienoBaHus I{Ber pacTBOpa
110 peaKIun IIOCJIE PEAKLIUU




ITo pe3yiibTataM OIlbITa ACJIa0T BbBIBOA O COJACPKAHHMU LIUCTCHUHA B

aHaJIM3UPYEMbIX OenKax.



Pa6ora 2. Oca:xnenne 0ekoB. [leHaTtypanus 0eJ1KOB.

benku moryT OBITH BBICAXKEHBI M3 PAcTBOpA HE TOJBKO MO JCHUCTBHEM
CWIbHBIX JJIEKTPOJIUTOB, HO M C IMOMOIIBIO JPYrMX METOJOB, HaIMpUMED:
J00aBJIEHUEM K PAaCTBOPY OeJiKa COJIeH TSKEJIbIX METAIOB, MUHEPAIbHBIX KUCTIOT,
a TaKXe MpU HarpeBaHUU.

OcafouHble peakiMd Ha O€JNKH NPUMEHSIOTCS i OOHApyXeHus W
KOJIMYECTBEHHOTO OMpE/IENIeHUs OCNIKOB B Pa3IMUHBIX CyOCTpaTax.

Matepuan uccinenoBanus: 1% pacTBop SSIMYHOTO aTbOyMHHA.

PeakTtuBsl u oGopyaoBanue: 10 % pactBop anerarta cBuHua, 1% u
10% pactBOpsl yKCycHOW KuCnoThl, 10% pacTBOp THApPOKCHAA HATpHA,
HACBIIIEHHBIN PACTBOP XJIOpUJIa HATPHS, BOJISIHAS OaHsI, IITATUB C IPOOUPKAMHU.

OnsiT 1. Ocasicoenue 6enkoe conamu maxjicenplx Memasios

Xon pabGotel. B mpobupky x 0,5 min pactBopa Oenka NpuOaBUTH
HECKOJIbKO Kareslb pacTBOpa arerata cBUHIA. [Ipyu 3TOM POUCXOAUT IOMYTHEHHUE
pacTBopa.

OnsiT 2. Ocaxcoenue 6enkoe npu Hazpesanuu

Xon pa6oTsi. B maTe npobupok HanmBaroT 1o 0,5 MJ1 pacTBopa sSIMYHOTO
anpbOyMUHa.

1. B mepByto mpobupky nobamistor 1-3 kammu 10%-HOrOo pactBopa
YKCYCHOM KMCHOTBI M HarpeBaroT. Ocalok Mpu 3TOM He 00pazyeTcs.

2. K pactBopy 6enka Bo BTOpoii mpoOupke J00aBIAOT 0AHY Karuio 1%-
HOT'O pacTBOpPA YKCYCHOM KMCIJIOTHI M HATPEBAIOT. BhINagaeT XI0NnbeBUIHBIN 0CAIOK.
DTO0 O0BSCHSAETCA TEM, UTO MpU J00ABIEHUU K KOJUIOMAHOMY pacTBOpy Oemka
KHUCIJIOTBI MUIIEJUTBI TEPSIIOT 3apsiji, OCOK MPU 3TOM HaXOAUTCS B U30JIEKTPUUECKOM
COCTOSIHUHU.

3. CopnepxuMoe TpeThell MPOOMPKH HArpeBAarOT Ha BOJSHOW OaHe [0
MMOMYTHEHHsI pacTBOpA.

4. B uyerBeptyro npobupky aoOasisitoT 1 kammo 10%-HOro pacrtBopa

THAPOKCHIA HATpHsl U HarpeBatoT. Ocamok He oOpasyeTcs.



5. B maryio mnpoOupky pobGasmstor 1-2 kamm 10%-HOro pactBopa
YKCYCHOM KHCIOTBI W 1 Kalli0o HACBHIIIEHHOTO pacTBOpa XJopuaa HaTpus,
HarpeBaroT. Brimagaer ocagok Oernka.

Odopmaenue paboTsl. Pe3ynabTarsl OMBITOB 3aHECTH B TaOJIHILY.

OO0BgacHUTH HAOIIOIaEMEIE SIBJIEHUS.

No Cpena Habmronaemsie
pOOHpPKH W3MEHCHUS
Pb(CHsCOO0);

Kucnas (10% pactBop CH3;COOH)
Cnabokucnas (1% pacrBop CH;COOH)
HevirpanbHas

lenounas (10% pacreop NaOH)
Kucnas (10% pactop CH3;COOH) +
HachimeHHbId pactBop NaCl

OO WN|F-




PA3JIEJI 2. KOIMMECTBEHHOE OITPEAEJEHUE BEJIKOB

JIJis1 KOMUYECTBEHHOTO OINpe/eNieHUs] OENIKOB B OMOJIOIMUYECKUX YKHJIKOCTIX
qyamie  BCEr0  MUCIOJBb3YIOTCS  CIEKTpPaJbHBIE  METOABl  HCCIIEIOBAHUS:
gomokonopumempuss u cnekmpogomomempus, a TAkKKe — pedhpakmomempudeckul
Memoo.

DOTOKOJIOPUMETPUYECKUE METOABI OCHOBAHBI HA LIBETHBIX peakuusax. Cpenu
HUX HauOoJIbllIee NPUMEHEHUE HALUIM OMypeTOBast peaklys Ha MEeNTH IHbIE TPYIIITbI
u peakuus QonnHa.

[Ipsmoil  cneKTpOPOTOMETPUYECKUH METOJ COCTOMT B  HM3MEPEHUU
CBETOIOIJIOIECHUS pacTBOpa Oeska B yabTpaduosieroBoit oomactu npu 200-220 am
u ipu 280 HM (30Ha MOTJIONIEHUS APOMATHUYECKUX AMUHOKHCIIOT).

PedpakTomerpuyeckuii MeTOJ OCHOBAaH HAa HW3MEHEHUM IOKa3aTess

IMPCIOMJICHUS paCcTBOPA B 3dBUCHMMOCTH OT KOHICHTPpAIINH OeJIKa B HEM.

Pa6ora 3. KosimuecTBeHHOe onpeneaenne 0eaka mo meroay Jloypu

HCHB Da6OTBI — OCBOUTH LIyBCTBI/ITCJ'IBHBII\/'I METOA KOJIHMYECCTBCHHOI'O

orpeneneHuss OENKOB, HAYYUTHCS OIpPENENsTh HHU3KHUE COJEp)KaHUsA OENKOB B
aHAIM3UPYEMbIX 00pa3lax 1Mo rpayupoBOYHOMY I'paduKy.

Cpenu MeTOJ0B, OCHOBAaHHBIX Ha KOJIMYECTBEHHOM OIPEJEICHUN OEIKOB
MOCPEACTBOM IIBETHBIX pEAKIMil, HauOoJblIeH YyBCTBUTEIBLHOCTHIO 00JaaaeT
meton Jloypu. Meron Jloypu OCHOBaH Ha M3MEPEHHM WHTEHCHUBHOCTH OKPACKU
pacTBOpa, B KOTOPOM OJHOBPEMEHHO OCYLIECTBISIOTCS, [0 MEHBLIEH MeEpe, JBE
LBETHBIE peEaKIUu Ha Oeyok: OuyperoBass peakuuss W peakuus DonuHa ¢
TUPO3UHOBBIMHU U LIMCTEMHOBBIMU paJiuKallaMHu OeJIKoBOW MoJieKyibl. Ilocnennsis
COCTOMT B BOCCTaHOBJICHHH cMecu QocdopHO-BosibPppamMoBoii u (HochopHO-
MOJIMOJIEHOBOM KUCJIOT C 00pa30BaHUEM KOMIUIEKCHOTO COEITMHEHHUSI CHHETO I[BETA.
[Tomararor, 4TO B peakUHsIX BOCCTAHOBJIEHUS NMPUHHUMAIOT y4acTUE KOMIUIEKCHBIE
COCUHEHMsS] MEIW, BO3HHUKIIME TIpPH B3aUMOJCUCTBUU O€NKa ¢ IIETOYHBIM
pacTBOPOM METHOTO Kynopoca. Bropas peakiust He o4eHb crierupuyHa, HO BeCbMa

yyBcTBUTENbHA. [IoaTOMY MeToa Jloypu mo3BOJIsIET BECTH ONpEEIeHUs OCJIKOB B



CHJIBHO pa30aBlIEHHBIX PACTBOPAxX (BCEro HECKOJBKO JECATKOB MUKPOTPAMMOB OT
10 mo 200 mkr/mur).

Meton Jloypu wmenee chnenuduueH, 4eM OMYpETOBBbIM, MOCKOJIbKY Ha
MHTEHCUBHOCTb OKPAaCKH BIUSIOT MHOTHE BEIIECTBA, KOTOPHIE MOTYT COAEPKATHCS
B TKaHAX WM B OydepHbIX cHUCTeMaX, NPUMEHSIEMBbIX B OHOXHMHUYECKHX
uccienoBanusx. [1oaToMy A nmoiayyeHus: aOCOMIOTHBIX TAHHBIX TPAAYyUPOBOUHBIN
rpaduk ciaemyeT CpouTh MO TOMY Ke OENKY, KOTOPbI HEOOXOIUMO ONPECIUTh B
pacTtBope.

Matepuan HCCIeIOBaHUS.  OUOJOTUYECKUE  KUAKOCTH (B
onpenenseMoM o0beMe T0KHO HaxoauThes oT 10 1o 100 Mkr Oenka).

PeakTuBbl u oOopynoBaHUE: CTaHAAPTHBIMN pacTBOp pacTBop BCA
(OBI4Mii CHIBOPOTOYHBIN anbOyMuH), peakTuB A (2% pacTtBop KapOOHaTa HaTpPUs B
0,1 H pacTBOpe ruapokcuaa HaTpus), peaktuB B (0,5% pactBop cynbdara meau B
1% pacTtBOpe muTpara Hatpus), peaktus Domuna?, poromeTp «Ixcnept-003».

Xon paboTHI.

[lepen onpenenenuem cMmemmBaroT 50 miu peaktuBa A u 1 miu peaktuBa B -
(pactBop C), peaktuB donuHa pa30aBIsIOT B 2 pa3a.

JIJisi moCTpoeHusi TpajaydpoOBOYHOTO Trpaduka TPUMEHSIOT CTaHIAPTHBIM
pactBop Oenka BCA ¢ konnentpanuein 200 MKI/MJI, TOTOBST pacTBOPHI Oelika ¢

pa3HOM KOHIIEHTpaIlUeH, Kak MOKa3aHo B TaOJIHIIE.

Ne mp. cran. 200 Juctunnuposa | Konnentpamu | Coxepxxanue
MKI/MJI paCTBOp | HHas BOJa, MJI s Oenka, Oenka B
BCA, M MKI/MJI npo0e, MKT
p-p - 1,00 0 0
CpaBHEHMUS

1 0,05 0,95 10 10

2 0,20 0,80 40 40

3 0,50 0,50 100 100

4 0,80 0,20 160 160

2 Peaktus @onuua. B kpyriononHyto k0s16y Ha 1,5-2 1 BHocat 100 r Bosisdpamara Hatpus Nap;WOsx2H20 unu 25
r monOaTa Hatpust NazMoO4x2H,0 u B 700 mut muctmiummpoBanHoi Bojsl. K pactBopy no6asistor 50 mut 80%-
HOro pactBopa dochoproii kuciaotsl U 100 mi kourerTpupoBantoit HCI. K konbe npucoeuHsM0T 06paTHbIM
XOJIOMUIIBHUK U KUIATAT B TeueHue 10 dacos, 3atem npubasisiior 150 v LizSO4, 50 mit Bojiel u 3—4 kamu 6poma.
Kunsrar 6e3 xononmwisHUKa 15 MUH a7 yaneHns u30bITka OpoMa. 3aTeM pacTBOp OXJIaX/IAIOT 10 KOMHATHOM
TEeMIIepaTyphl, TOBOJAT ero 00beM 110 1 11 Boaoit n ¢punbtpyrot. [lomydeHHbIH pacTBOp NOIDKEH OBITH SIPKO->KEITOTO
nBera. Ero XpaHsaT B TEeMHOI CKIISIHKE U TIepe]] yIIOoTpeOsIeHHEeM pa30aBIIsiioT TUCTHIUIMPOBAaHHOI Booi 1 : 1.



| 5 | 1,00 | - | 200 | 200 |
OIHOBPEMEHHO CTaBAT MPOOUPKY C MPOOOI HEM3BECTHON KOHIICHTPAIUH.

B xaxmayio npobupky nobasmusior 5 mi peaktuBa C, nmepememuBaior. Yepes
10 munyT no6aBsitoT 0,5 MJI pa3BeIEeHHOTO B 2 pa3a peakTuBa PojiMHA TIATEIBHO
MEepEMENINBAIOT U NoMemaroT B Tepmoctar npu 37°C Ha 30 MUHYT AJIsI pa3BUTHUS
okpacku. PoToMeTpUpYIOT HA hoTOMETpE MpH JTHHE BOJIHBI 700 HM.

[To pe3ynbraraM uW3MEpEHUN CTPOSAT TPaayUpPOBOYHBIM Tpaduk cC
UCTIOJI30BaHUEM KOMITbIOTEpHBIX TporpamMm (MicrosoftExel wmu SigmaPlot) u
OTIPENIETSIOT Co/iepkaHue Oeka B HEM3BECTHOM mpooe.

Odpopmaenue padoTsl. Onucare npuHuMI MeToaa Jloypu. PezynpraThl
U3MEpPEHUM, TPpalyupOBOUYHBIN rpavK M pacueTbl 3aHECTH B pabOUy0 TETpalb.

Paccunrath 0H1H6Ky OKCIICPUMCHTA U CACIATh BBIBO 110 pa60Te.



PA3JIEJI 3. DEPMEHTbBI

Depmenmvl  (GH3UMBI) —  3TO  OHMOJOTMYECKHE  KaTaJu3aTOpHl,
MPEICTABIISAIONINE COOOM MPOCThIe WM ClIOKHBIE Oenku. [IpocTeTnueckas rpyrmna
CJIOXHBIX OEITKOB MOXKET OBITH ITPEICTABICHA HOHAMHU METAIIOB (KOGhakmopwl) WIn
pa3IMYHBIMU OPraHUYECKUMH COCTUHCHHUIMU (Koghepmenmul).

Hayxka, 3annmaromasicst usyuyeHueM (hepMEHTOB, HA3bIBACTCS 9H3UMOJIO2UE.

B TpexmepHoit cTpykType (QepMeHTa pazaMyYalOT psAg yYacTKOB,
BBIMIOJIHAIONIMX  omnpefeneHHble  ¢GyHKuud. CBs3bIBaHHE UM XUMHUYECKOE
IpeBpalieHne cyocTpaTa MPOUCXOTUT B aKMUSHOM yenmpe PEepMeHTa, B KOTOPOM
Pa3IMYaOT CBA3bIBAIOWUL U KAMAIUMu4eckull y4acTKu. Peeyramopuvii Wnu
annocmepuyeckull UEHTP (GepMeHTa CIYKUT g Moaudukanuu (pepMeHTa moj
JEUCTBUEM Pa3IUYHBIX 3P(HEKTOPOB.

depMeHTBl CcoJepKaTcsi BO BCEX TKaHAX, KIETKaX W OMOJOTHYECKUX
KUIKOCTAX. be3 HUX HE OCYHIECTBISETCS HU OOUH XUMHUYECKUN IpOIECC B
OpraHu3Me.

MEXAHMW3M JEVCTBUSA ®PEPMEHTOB
Pabora 4. CpaBHeHHe JeHCTBUS HEOPTAHNYECKUX KATAJIU3ATOPOB U
(¢epmenToB

['maBHOE OTIMUKE (HEPMEHTOB OT KaTaIu3aTOPOB HEOMOJIOTUYECKON MPUPOIbI
COCTOMT B MCKJIIOYUTEIBHO BBICOKOM KaTaJIMTHUYECKOW AKTUBHOCTH W SIPKO
BBIPDOKEHHON CHENU(PUIHOCTH JEHCTBUSA, YTO OOYCIOBIEHO OCOOCHHOCTSIMU
CTPOEHUS U MEXaHU3MOM UX JIEUCTBUS.

[Ton neiicTBUeM epMeHTa aMUIIa3bl CIFOHBI B POTOBOM MOJIOCTH HAUYMHACTCS
MpoliecC MEepPeBapUBAHUS YIIIEBOJIOB. DTOT (hepMeHT d(DPPEKTUBHO KaTaIU3UPYET
ruaposn3 a-(1—4)-cBsizelt B MOJICKyJIe Kpaxmalia, pacileIuiss MoJiucaxapuy Ha
OJIMTOCAXapuAbl W JUcaxapuibl - MalbTO3y U H30MalbTO3y. ManbTo3a u
M30MajibT03a SBJSIOTCS BOCCTAHABIMBAIOMIMMH JIMCAaXapuJaMH MOTYT OBbITh

oOHapy>KeHBI TI0 peakiuu Tpommepa:



O y
R-C_ + 2CuOHp——= RC_ Cu20l+ H,0

H OH KpacHbIi

ocafok
HeruaponuzoBaHHBIN Kpaxmana MOXKHO OOHApY>KUTh MO PEAKIUU C HOJIOM,
KOTOPBIN B3aMMOJIEHCTBYET C KpaxXMaJIoM C 00pa30BaHUEM CUHET0 KOMILIEKCA.
Housr Bomopoma (H') Ttaxkke SBIAIOTCSA KaTajau3aTopaMu Ipolecca
ruaponnsza. OgHako, UX JelcTBue MeHee 3(PdekTuBHO W HecneuudpuuHo. B
pe3ysbTare ruapom3a o0pa3yeTcsi CMECh OJUIOCaxapHIOB U IIIOKO3bL. [rok03a

TaKXKe JJaeT peakiuio Tpommepa.

Lleab paboThl — cpaBHUTH FP(HEKTUBHOCTh OMOKATAIN3aTOPOB — (DEPMEHTOB
C HEOPraHUYECKUMU KaTaau3aTopamu.

Matepuan UCCIETOBAaHUS: pacTBop aMUJIa3bl CJIIOHBI
(buonmornueckuii karanuzaTop), 10% pacTBOp COJISTHON KUCIOTHI (HEOpraHUYECKUN
KaTaJu3aTop).

PeakTuBbl W o0OpynoOBaHHE: NUINETKH, MPOOUPKH, MPEIMETHbHIC
CTEKJIa, TEPMOCTAT, KUIsAIas BoisHas Oans, pactBop Jlroromns, 10% pactBop
ruapokcuaa Hatpus, 1% pactBop cynbdata meau, kpaxman 1% B 0,3% xmopune
HaATpUs, TUCTUIUIMPOBAHHAS BOJIA.

Xon paGoTHhI.

B tpu npobupku HanmuBaror mo 5 mia 1% pactBopa kpaxmana. B mepyro
npoOUpKy M00aBISIOT 1 M AUCTUIUIMPOBAHHOW BOABI, BO BTOpyio - 1 mu 10%
COJISHOM KHCJIOTHI, a B TpeThi0o — 1 M pactBopa ammiaszel. [IpoOupku 1 u 3
oMeNIaroT B TepMocTat npu t = 38°C, a nmpoOupKy 2 — B KUTISIILYIO BOJSHYIO OaHIO.
Yepes 15-20 MuH Bce TpoOMPKU BBIHUMAIOT, OXJIAXKAAIOT U U3 Kax 01 OepyT npoObl
Ha KpaxMaJl U BOCCTaHABJIMBAIOILIUE caxapa.

Jlnst 3TOro Ha MPEIMETHOE CTEKJIO HAHOCAT MO Kalljieé pacTBoOpa U3 Tpex
POOMPOK U JOOABIISAIOT K KaXK10H 1Mo Karie pactBopa Jlroross. [1o nHTeHCHUBHOCTH

OKpPACKH ACJIAIOT 3aKIIFOYCHHUC O CTCIICHU THAPOJIN3a.



Jlns ompezeneHusi BOCCTaHABIMBAIOLINX CaxapoB W3 KaXKIOW MPOOHPKH

ot6uparot no 1 mu pactBopa u A06aBstoT 0,5 M1 pacTBOpa rUAPOKCUAA HATPUS U

5 kanenb pacTBopa cyibdara Mmeau. HarpeBaroT mpoOUpKH 10 KUTICHUS.

Odopmnenue

paboTHI.

Habmromaror 3a M3MEHEHUEM OKpacKu

PaCTBOPOB U 3alIMCBIBAIOT H3.6J'HOI[CHI/IH B Ta6JIHHy H OJCJIar0T BBIBO.

Ne ipo6bI

PCAKIMA Ha KpaxXMall

peakuust Tpommepa

ITpoba 1

ITpoGa 2

ITpo6a 3




PaGora 5. Biausinue HHrHOMTOPOB HA AKTUBHOCTH ()epMEHTOB

HCJIB Da6OTI)I — OLICHUTHb BJIHUAHHEC TAXKCIBIX MCTAJJIOB Ha AKTHBHOCTBb

dbepMeHTOB

Woubl Meny - MHrUOMTOpHI (pepMenTa amunasbl. Ilpu moGasnennn Cu?* x
PEaKIMOHHON CMECH CHWKAeTCsl CKOpOCTh (hepMeHTaTUBHOM peakuuu. CrerneHb
pacuIeIUIeHHs KpaxMaja aMuiIa30i KOHTPOJIMPYIOT, UCTIOJIb3Ys PEaKIMI0 Kpaxmalia
C MOJI0M.

Matepuan ucclieJOBaHU S : PaCTBOP aMHUJIa3bl CIIOHBI

PeakTuBbl uw o0OpymoOBaHWE: NHUIETKH, MPOOUPKH, MPEIMETHHIC
cTekaa, Tepmocrtar ¢ temmeparypoir 40°C, 1% pactBop kpaxmamna, 1% pactBop
cynbdara menu, peaktus JlroroJs.

Xon paGoTHhI.

[IpuroroBieHne pacTBOpa amMmuiIasbl CIIOHBI: POT OMOJACKUBAIOT 2—3 pasza
BOJIOM JIJIS yJIaJIeHUsI OCTAaTKOB MUIIU. B MepHYy10 poOUpPKY BHOCST 1 MJI CIIOHBI U
T00ABISAIOT 9 MJT TUCTHIIITUPOBAHHOM BOBI.

1. B nBe npoOupku HamuBaroT 1o 1 Mt pacTBopa kpaxmana. B oguny mpoOupky
00aBISIOT 5 Kameib pacTBOpa cyib(ara MeIu, B IPYTYIO - 5 Kamelb BOJBI, 3aTeM
B 00e mpoOupku A00aBisOT MO 1 M pacTBOpa amMuia3bl M 3aceKaloT Ha
CEeKyHJOMEepe BpeMs OT Hauaja peaKiuu.

2. IlomHOTY nDPOXOXKAEHUE TUAPOJIW3a KOHTPOJMPYIOT MO pacTBOPY B
npoOupke 6e3 uHruduTopa. Jiis 3Toro yepes Kaxxayro MUHYTY OTOUPAIOT MTUTIETKON
KaIlIl0 PEaKMOHHOW MAacChl Ha MPEAMETHOE CTEKJIO M J00ABIAIOT K HEW Karuiro
peaktuBa Jlrorons. Kak TOJBKO HA4YHET HCY€3aTh CHHEE OKpAIMBAHHUE B
KOHTPOJILHOM PacTBOpPE, MPOBEPSIOT CTENECHb MPOXOXKIEHUS (PEPMEHTATHBHOTO
TUAPOJIN3a B IPOOUPKE C UHTHOUTOPOM.

Odbopminerue paboOTH: HAOMIOJAIOT 3a HU3MEHCHHEM OKpPacCKH

pPacTBOPOB, 3aMKUCHIBAIOT HAOIIOICHNS B TAOIHITY U JCIAOT BHIBO/I.

®epment | CyOcTpar Bpewms Oxkpacka pacTBopa 1nocJje 100aBJICHUS
MHKyOaIuu, nona
MHUH 0e3 uHruouTopa | ¢ MHTMOUTOPOM




AMunasa

Kpaxman

AIWIN|IF




Padora 6. KoHKypeHTHOe TOpMOKeHHe CYKIMHATAETrHAPOreHA3ZHOM

AKTHBHOCTH

Llenp Da6OTI)I — PpaCcCMOTPECTh MCXAHHU3Mbl KOHKYPCHTHOI'O I/IHI‘I/I6I/IpOBaHI/I$I

(epMEHTOB.

CyKuuHaTAETUAPOreHas3a MbILIL SBJISETCS Kene30(IaBOIpOTEUHOM, OJHUM
U3 KOMIIOHEHTOB LIEMU IepeHOca AJIEKTPOHOB. DTOT (EPMEHT JIOKAIU30BaH B
muToxoHIpusX. CyOcTpaToM CYKIMHATACTUIPOTeHA3bl SBISETCS  sIHTapHas
KHCJIOTa, KOTOpasi OKUCIAETCS 10 (yMapoBOil KUCIOTHL. B poiu MCKycCTBEHHOTO
aKIEeNnTopa aTOMOB BOJIOPOJia BBICTYIIAET METHIIEHOBas cUHb. OKucieHHas gopma
METHJICHOBOT'O CHMHETO OKpallleHa B CUHUH LIBET, a BOCCTAHOBJIEHHAs Jeikodopma
OecuBeTHa. MasnoHoBass KHUCJIOTa SIBJISIETCSI KOHKYPEHTHBIM —HMHTHOMTOPOM
CYKIIMHATACTUApOoreHassl. [lpu mobaBieHnn K peakiMOHHOW CMECH WHTHOUTOpa,

CHUHsAA OKpaCKa UCUC3aCT MCAJICHHCC.

HOOC- CH,- CH,- COOH MemneHoBasi CUHb 0,
)( (6ecuseTHas nenkodopma)
HOOC
Se—c” OADH, MeTtuneHoBasi CUHb

H " COOH (cvHsIs okMcneHHast doopma) H,0,

PeakxTuBbel u oO6opyaoBaHue: aucTwuiMpoBanHas Boxaa, 0,01 H
pacTBOp siHTapHOM KUCnoThl (HeiTpanu3zoBanuslii NaOH 1o pH 7,0), 0,01 1 pacTBOp
MaJloHOBOM KucioThl (HeutpanuzoBanHbii NaOH no pH 7,0), 0,05% pactBop
METHJICHOBOTO CHHEro, Ba3elMHOBOE Macio, ¢ocdarueiii Oydep (pH 6,8),
HO>KHUIIBI, CTYTIKA, TPOOUPKH, MUTIETKH, TEPMOCTAT.

MaTepuan ucciaenoBaHU: MblIEYHAs TKaHb.

Xon paGorsl. [nsg monmyuyenus (epMeHTHOro mpemnapara 1-2 r cBexei
MBIIIIIBI, U3MEIbUEHHOW HOXHHIIAMH, PACTHPAIOT B CTymKe. [lodydeHHyo maccy
PaBHOMEPHO paclpeeisaioT B TPU NPOOUPKH.

3aTeM B TpOOMPKH MNPUIMBAIOT PEAKTHBBI MO CXeMe, NPUBEJICHHOW B

Tabnuie:
No bydep | Anrtapnas H,O | ManonoBas | MerunieHoBas
POOBI (V,mn) | xwucaora | (V,mn) | Kuciora CUHB
(V, M) (V, M) (V, mxa)




1 1 1 1 - 100

(cyOctpar)

2 1 1 - 1 100

(cybctpar u

HHTHUOUTOD)

3 1 - 2 - 100

(6e3 cyOcTpata

u 6e3

WHTUOUTOPA)

ConepxrMoe TPOOUPOK TIIATEIHHO MEPEMEITHBATOT.

B 3anonHeHHbIe NPOOUPKH CI0EM OKOJIO | CM HAJIMBAIOT Ba3€JIMHOBOE MAacIIo,
4yTOOBl M30€XKaTh OKHUCICHUS KpAacHUTENs KHCIOpOoJoM Bo3ayxa. I[IpoOupku
nomMemaroT B tepmoctar npu 40 °C Ha 5-20 MuH. (3aBUCUT OT aKTHUBHOCTHU
dbepmenTa).

Odopmunenue paboOTh:

[Tpu opopmiieHnn yka3pIBatoT (pepMeHT, KOPEPMEHT, CyOCTpaT, UHTUOUTOP,
JIOHOP M aKLENTOP IEKTPOHOB B TKaHH, JOHOP U aKLENTOP JIEKTPOHOB B OIIBITE, a

TaKke 3aHOCST B TETpaab Tabiuily, 100aBUB rpady ¢ HaOIIOICHUSIMU.



Pasnen 4. IUIIUAbBI

Pabora 7. O0HapyskeHue AeiicTBUS JKMBOTHOM JIMNA3bl U ONpeAeieHue eé

AKTHBHOCTH

Ilenb paboOTHI - YCTAaHOBUTH 3HAYMMOCTH (PEPMEHTA KHUBOTHOM JIMMA3bI AJIs

Imponeccca IMUIICBAPCHUA. OcBouTh METOA OIPCACICHHUA AKTHBHOCTHU YKMBOTHOU

JINIIA3Hkl.

Kupbl, waM TpPUAUMITIIMLECPUHBI, MPAKTUYECKH HE BCACBHIBAIOTCS B
MAIIEBAPUTEIBHOM TPAKTE. B TOHKOM KHIIKE MPOUCXOAUT UX THAPOJIN3, KOTOPHIN
KaTaJu3upyeTcs JUTOJIUTUYECKUMHA dbepMeHTamu, BbIpa0aThIBAEMbIMU
ITOJKEITYJOYHOM KEIE30M.

[TankpeaTnueckas numasa MOCTYNAaeT B KHUIICYHHK B BUJEC HEKTUBHOIO
MPEAIECTBEHHUKA — IIPOJIMIIa3bl. B mpocBeTe KUIIEYHUKA TPOUCXOIUT AKTUBALUS
MpOJUMa3bl MyTeM 00pa3oBaHUs KOMIUIEKCA C HU3KOMOJICKYJSIPHBIM OeTKoM—
kosmnaszou. llocnegusas mpucoenuHseTCsl K ONpoJUNa3e B MOJSIPHOM OTHOIIEHUH
2:1. B pesynpTare numnaza CTAaHOBUTCS AKTMBHOM W yCTOWYHMBOM K JIEHCTBHIO
TPHUIICUHA.

AKTHBHAas JTUTa3a KaTaIUu3upyeT rupoiau3 d3pupueix cszeit B o1)- u o’(3)-
MOJIOKEHUSIX, B pe3yJibTaTe 00pasyercs [B-MOHOAIMIITIUIICPUT U OCBOOOXKIAIOTCS
JIBE KUPHBIC KUCIOTHl. B MaHKpEeaTH4eCKOM COKE MOMHUMO JIMIA3bl COAEPKUTCA
MOHOTJIMLIEpUIHAS n3oMepasa — dbepmeHT, KaTAIM3UPYIOLIUN
BHYTPUMOJIEKYJISIPHBIN MEPEHOC aluiia U3 -MoJ0KEHUsT MOHOALWITJIUIEpUAA B O
nojoxkenre. A sdupHas CBsI3b B 0-TOJIO)KEHUM YYBCTBUTEJIbHA K JCHCTBUIO
MTAHKPEATUYECKOM JIUIIA3bI.

Koneunsle mnpoaykThl TepeBapuBaHus (TJIULEPUH, BBICIINE >KUPHBIC
KHUCJIOThI, MOHOAIMJITJIMIIEPH/IA) BCACHIBAIOTCA B CTEHKAX KUIIEYHUKA. B mponecce
NepeBapUBAHUS U BCACBIBAHUS JIMITUAOB BAXKHYIO POJIb UTPAIOT KETUHBIE KUCITOTBHI.
OHU SMYJBTUPYIOT KUPBI, aKTUBUPYIOT JUIA3y M OOECIEeUMBAIOT BCACHIBAHUE

HEpPACTBOPUMBIX TMPOAYKTOB TiepeBapuBaHus. Jlumaza oguH u3 (epMEHTOB



noxknacca 1 kmacca ruaponas. GepMEHThI, BXOAAIIKE B COCTaB 3TOr0 MOJAKIIACCA,
NEHCTBYIOT B TPHUCYTCTBHHM BOJBI Ha CIOXHO-3(QUpHbIE CBs3M. Jlumaza

KaTaJIM3UPYET TUIPOTIU3 HEUTPATBHOTO JKUPA.

H,C—O—COR H,C—O—COR H,C—OH H,C—OH

HC—O—COR ML HC|:—O—COR o, HC|Z—O—COR il HCll—OH
-RCOOH ) -RCOOH | -RCOOH

H,C—0—COR H,C—OH H,C—OH H,C—OH

T pragunor nunuepnj Avauunraunuepna MOHOALUAT AL epns rnnuepuH

3HauUTENbHASA YaCTh HACENICHUSI CTPAaeT O0XKUPEHUEM, KOTOPOE, B CBOIKO
ouepeib, MPOBOIUPYET pa3BUTHE O0JIE3HEH CEepPACUHO-COCYIUCTON CUCTEMBI. J{ms
JICYCHHS ITUX 3a00JIeBaHU HEOOXOAMMO TOHUMAHUE MEXaHU3Ma UX Pa3BUTHUS, YTO
HEBO3MOXHO 0€3 3HaHUsI HOPMAJIbHBIX MPOIIECCOB OOMEHA JIUIH/IOB.

[TpuunHO¥M paccTpoicTB MeTab0JIM3Ma JTUMTUIOB B OPraHU3ME YaCTO SIBIIACTCS
HapylIeHUE X MMUILIEBAPEHUS U BCACBIBAHUS, YTO B 3HAUUTEILHON MEPE 3aBUCUT OT
MPUCYTCTBUSI JKEITYHBIX KHUCJIOT. DTO COMPOBOXKIACTCS CTeaTopeeul (noswiuienHoe
8bIGEOCHUSL JHCUPOB U3 OP2AHU3MA C KAJIOM), PA3BUTHUEM THIIOBUTAMHUHO30B
KUPOPACTBOPUMBIX BUTAMUHOB.

[Tpuauun metona: Ilpum BO3mENCTBUM JMNA3bl HA SMYJbIHPOBAHHBIC
JKUPbl MOJIOKA MPOMCXOJIUT WX THUIPOIH3. ['MIpONH3 KUpa COMNPOBOKAAETCS
oOpa3oBaHHWEM CBOOOJIHBIX HACBIIMICHHBIX KHUPHBIX KHUCIOT (MaJbMUTHUHOBAS,
MUPUCTHUHOBAs, CT€apUHOBasgs MW T.[.), KOJUYECTBO KOTOPBIX IOCTOSHHO
yBenuuuBaercsa. HWx onpexpenstor TutpoBannemM NaOH B mpucyrctBum
beHondTanenHa, KOTOPbIA MNpU HEUTpaTM3alMU KUCJIOT Hpuodperaer ciabo-
PO30BBIN IIBET.

MaTepuan: MOJIOKO, pa3BeIEHHOE BOJIOW B cOOTHOIIEHHH 1:10

PeaktuBer u  obGopynoBanue: 0,5% cnoupTtoBoii  pacTtBOp
dbenondranenna; 0,01n pactBop NaOH; pactBop mnankpeatuna (6 wmr/mi),
coJepKalllii Jumnaszy, KojgObl KoHuueckue Ha 100 My, numeTkd, MpoOUpKH,
OIOpPETKH, TEPMOCTAT.

Xon paGoThl.

1. Onpeoenenue Kucromuocmu mouoka.



B konmveckue koi0bl HammBaroT 5 M pazbaBienHoro mosoka (1:10),
nobasmsitor 2-3 karuu ¢enondranenna u tutpytot 0,011 pactBopom NaOH mo
KamissM U3 OmopeTku 0  mosiBaeHust  ciabo-po3oBoro  mBera (HE
[TEPETUTPOBATDS!!!). IIpu nepBoM TUTPOBAHUHU HEUTPAIU3YIOTCS OPTaHUUECKHE
KHCIIOTBl — MOJIOYHAs W ApPyTrHe, KOTOphle MPUCYTCTBYIOT B MOJIOKE JO Haudaja
nercTBUs nunasbl. J[aHHble 2 TUTPOBAHUMN 3aMKMCHIBAIOT B TAOJIHILY.

2. Onpeodenenue aKmugHoCmMu JTUNA3bL

B 6 nmpoGupok HanuBaroT mo S5 mut pazdaBieHHOro MoJioka u 0,5 mi pactBopa
nankreatnHa. CoaepKuUMoe TPOOHPOK XOPOIIO TEPEMENMIMBAIOT W CTaBIT B
tepMocTtart (Temreparypa 38 -40 °C). Kaxasie 10 MUHYT 13 TepMOCTaTa BBIHUMAIOT
no 2 mnpobupku, nobapmsioT 2-3 kamum (eHondrarenHa u TUTpyroT 0,01H
pactBopoM NaOH no kamisim 13 GIOpeTKH 10 MOSABJICHUS CJ1ad0-pO30BOI0O I[BETA
(MHTEHCUBHOCTh OKpAacKH JOJHKHA OBITh OJMHAKOBOM s Bcex mpo0). [laHHbIe

THUTPOBAaHU:A 3alIUCBIBAIOT B Ta6J'II/I]_Iy.

[TpomekyTOK BpeMeHU V (NaOH), mn
Nel Neo2 Cpenuuii

A0 Ha4dalia rTiJpoJin3a

yepes 10 mun

yepes 20 muH

yepes 30MuH

Odopmnenue paboTsl. Ha oOCHOBaHMM TOJMYYEHHBIX JIAHHBIX
n300pazute rpauyecKkd AMHAMUKY pPACIUEIUICHUs XKUpa JUMNa30#, I7e MO OCU
abciuce OTKJIQJbIBAIOT BpeMs B MUHYTaxX, a 1Mo ocu opauHat — ooremoM 0,01H
pactBopa NaOH, momenmero Ha HEUTpanu3alMIO JKUPHBIX  KHUCIIOT,
00pa30BaBIIMXCS 32 JaHHBIA MPOMEXKYTOK BPEMEHH, IOCIE MPEIBAPUTEIHHOTO
BBIYMTAHUS KOJIMYECTBA IIEJI0OUH, U3PACXOJOBAHHON HAa TUTPOBAHHE KOHTPOJbHON

POOHI.



Bripazure akTHBHOCTH JUTIA3bI KAK KOHIIEHTPAIMIO KapOOKCUIBHBIX TPYIII
KUPHBIX KUCJIOT, oOpazoBaBmuxcs B 100 mur Mostoka 3a BCe BpeMs UCCIICIOBAHUS,
MOJIB3YSCH ClIeyIoNIe hopMyITOW:

B 4,5 X Cygon X AVyaon

VMOJIOKa

rae C - KOHIIEHTpaIus KUPHBIX KUCJIOT, oopasyromnuxcs B 100 Mo Mosioka
(r/100mm);

Cnaon - koH1eHTparus pactopa NaOH (0,011);

AVNaon — pasHocTh oObeMoB pactBopa NaOH, wu3pacxonoBaHHBIM Ha
TUTPOBAHHUE 5 MJT MOJIOKA 32 BCE BPeMsI MHKYOAITMH M KOHTPOJIHHOU MPOOKI, MIT;

Vyonoxa - 00bEM MOJIOKA B TUTPYyEMOi mpobe, (Smit).



Pasznen S. BUTAMUWHBI

Padora 8. KosimuecTBeHHOe onpe/iesieHre aCKOPOMHOBOI KHCJI0ThI

Lenn Da6OTBI — OCBOUTBH MCTOA KOJIMYCCTBCHHOT'O OIIPCACICHUA BUTAMHUHA C

B NIPOAYKTaX.
[IpyHIMI METOIa KOJIMYECTBEHHOIO onpeaeneHus Butamraa C OCHOBaH Ha

€ro CIOCOOHOCTH BOCCTaHABIMBATH 2,6-auxiopdenonusaodenon (JIXDPUD):

HO Cl
O _o
HO + 0 NOOH —
HO  OH cl

26-0XONP
(okucn eHHas dopma)

Cl HO
O
H 0
cl 0] 0]

2.6-0AXONO
(BOCT aHOBA eHHasA $opma) A €r 1/, poack oporHoBas KMC/ Ot a

aCKOp6l/I HOBaA KMCaOT a

OxucnenHas ¢opma 2,6-nuxinopdeHonuHaodeHona B MICIOYHOU U
HEUTPAJIBHOM CpEIe MMEET CHHIOI0 OKpacKy, B KHCIOW — KpPACHYIO;
BoccTaHoBjeHHas popma IXDPUD — GecuBeTHas!.

[lo naHHOMY METOHy OMNPENENIOT TOJIbBKO BOCCTAHOBJICHHYIO (opMy
aCKOpOMHOBOM KHCJIOTHI.

PeaktuBsr u oOopynoBanue: 0,0006 M pactBop 2,6-
nuxjioppenonmunaodenona; 5% pacTBOp COJISTHOM KHUCJIOTHI, KBapIleBbINA MECOK,
CTylKa M TIeCTHUK; MepHble KoyiObl Ha 100 mu; koHmueckas konba Ha 50 mur
MUKpPOOIOpETKA; BOPOHKA; (PUITpOBaNIbHAS Oymara.

Xon paboTHhI.

IIpucomosnenue saxcmpaxkma uz pacmumenvro2o mamepuana. Hapesatot 10
I' UCClielyeMoro Marepuaina (Kamycra, MOPKOBb, JIMMOH, IIWIOBHUK) MEJIKUMHU
KyCOUKaMU U TIEPEHOCAT B CTYNKy. THIaTeNIbHO pacTUPAIOT, Jd00aBIIssA
MaJI€EHbKUMHM TOpUUAMU 5%-HBI pPacTBOP COJSHOM KHUCJIOTHI JI0 MOJYYEHUS

KUJKOU Kamuibl. CMEeCh KOJIMYECTBEHHO MEPEeHOCAT B MepHYt0 koia0y Ha 100



M. CTynKy M MECTHUK TUIATEIbHO OOMBIBAIOT 5%-HBIM PacTBOPOM COJISIHOU
KHCJIOTBI, KOTOPYIO CIHBAIOT B Ty K€ MEPHYIO KOJ0y, cleAs 3a TeM, 4TOObI
ObLIM 3aTpadyeHbl Bce 50 MJ COJIAHOW KHUCIOTHI (KOHEYHAsh KOHILIEHTpAalus €€
nomkHa ObITh 2,5%) Ilocie 3Toro comepkumMoe MEpHOW KOJOBI JOBOMAT 10
METKH AUCTUJLNINPOBAHHOM BOJOM, XOPOIIO MEPEMEUINBAIOT U (QUIBTPYIOT Yepe3
ckiaaadarbli  QuubTp. IlomydeHHBIH SKCTpPakT JOJDKEH OBITh COBEPILEHHO
IPO3pavYHbIM.

Onpeodenenue coodepascanusi ackOpOUHOBOU Kuciomsl 6 3Kcmpakme. B
KOHHUYEeCKyI0 K00y Ha 50 mu1 OepyT mumnetrkoil 10 mMiI MOTy4eHHOTO IKCTpPaAKTa
pacturenbHoro marepuana. Coaepxumoe kosoObl TUTpYIOT 0,0005 M pactBOopom
2,6-nuxanopdeHonuHa0oPeH0a 10 TOSABJICHHUS PO30BOTO OKpALIMBAHUS, HE
ucyesatomiero B reueHue 30 c. PaboTy MOBTOPSAIOT C HOBOW MOPLUENH TOTO XKe
DKCTPAKTA.

Odopmnenue pabGoTbl. Pe3yapTaThl TUTpPOBaHUS 3alMCHIBAIOT B
nabopaTopHblii kypHaid. Ha ocHoBaHMM cpenHed BeIUYMHBI TUTPOBAHMS,

MOJIYICHHOW W3 2 — 3 ompenencHuil, BRIYUCIAIOT KoiaudecTBo ButamuHa C 110
dbopmye:
c=100xC xV xM

JXOUD JXOUD aCK.K—TBbI
rie ¢ — cojiep)kaHue acKopOMHOBOW KHUCIOTHI (B .me Ha 100 2 mcciemyemoro
NPONYKTA);
Cxone — KOHIEHTpanus 2,6-quxinopdenonunaodenona (moaw/n);
V  —  3arpayeHHbId TNpU  TUTPOBAaHUM  00BEM  pacTBopa  2,6-
nuxyoppenonuaaodpenona (mi);
Mack k-1t — MOJIIPHAS. Macca aCKOPOMHOBOM KUCIIOTHI (2/M01b).

Jlenarot BeIBOJ O cojiepkannu ButamuHa C B HiccieayeMoM o0pasiie.



