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Pa3paboTunk MeTOAMYECKUX YKA3AHU I
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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:

KapGokcuneHan
rpynna H

'Amuunrpynna

Pagmkan

benkn MMET HECKOJIBKO YPOBHEN CTPYKTYPHOM OpraHU3alMU: IEPBUYHBIN,

BTOPUYHBIN, TPETUYHBIN U B HEKOTOPBIX CIIy4YasiX YETBEPTUYHBIM.



HOBETHBIE PEAKIIUX HA AMUHOKHUCJIOTHBI. 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 JlabopaTopusix, hapMaleBTUYECKON MPaKTUKE U OMOXUMHUYECKUX
WCCJICIOBAHMUSIX [IJIi OOHApYKCHHUS TPHUCYTCTBUS O€IKa W aMHUHOKHCIOT B
OMOJIOTUYECKUX Cpellax, KauyeCTBEHHOIO aHalu3a OEJKOBBIX JIEKapCTBEHHBIX
cpeacTB. MHOTMe KayeCTBEHHBIE pEAKIMU I[IOJOKEHbI B OCHOBY METOJOB
KOJIMYECTBEHHOIO OIpEAesieHNus OENKOB M aMUHOKHCIOT. COCTaB aMHUHOKHUCIIOT
ONpeJieNsiIeT HE TOJIbKO CBOMCTBAa O€jKka, HO WU €ro MUTATEIbHYIO I[€HHOCTb.
buonorndecku nogIHOIEHHBIMU CYUTAIOTCS OCIKU, COAEPKAIINE BCE HE3aMEHUMBbIEC
AMUHOKHUCIIOTHI.

Matepuan wucciaegOBaHUS. pAcTBOp SUYHOTO OenKa, pPacTBOP

)KenmatuHa (KoJIJIareH).

Onwit 1.Huneudpunosas peaxyus
[Ipn B3aUMOAECHCTBUM O-AaMUHOKHUCJIOT C TPUKETOHOM — HHUHTHUIPUHOM
MPOUCXOIUT OJIHOBPEMEHHOE OKHUCITUTENIHOE J€3aMUHUPOBAHKE u

JEKapOOKCUIIMPOBAHUE C OOpa30BaHMEM ajbJerHjia M OKPAIICHHOTO MPOIyKTa
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PeaktuBbel um obGopyaoBanue: 1% pactBop HuHTHApuUHA B 95%

alleTOHe, BOJsiHAs OaHs1, IPOOUPKHU, TUIIETKH.



Xoxa pabGoTel. B kaxayo npobupky HamuBaioT mo 0,5 ma pacTBopos
0enkoB, M00aBIAIOT MO 2 Kalid pacTBOpa HUHTUAPUHA, COAEPKUMOE MPOOUPOK
TIIATEIBHO MEPEMEIINBAIOT U HArPEBalOT Ha BOASHOM OaHe.

Odopmaenue paboTsl. Pe3ynbTaTsl onbITa BHOCAT B TAOIUILY.

Marepuan uccienoBaHus I[BeT pacTBOpa
710 PEaAKIMH 1IOCJIE PEaKlU

IIo pe3yijibTaTtaM OIIbITa JOCJIAI0T BBIBOA O HAJIWYUHW AMHUHOKHCIOT B

aHAIM3UPYEMBIX O€IKax.

OnmwiT 2. Kcanmonpomeunosasn peaxyusa (Myavoepa)

KcantonporenHoBass peakmusi MNPOUCXOAUT TOJBKO TNPH  HAIMYHAH
apoOMaTUYECKUX aMUHOKHCIIOT B Oenkax (dheHunanaHuHa, Tpunrtodana, THpO3UHA),
MOATOMY OHa SIBJISIETCS KAYECTBEHHOU HA apomamuiecKue aMUHOKUCIOMbIL.

[Ipn HarpeBaHUU C KOHIEHTPUPOBAHHON a30THOM KHUCJIOTON O€JIKU MaroT
YKENTOE OKpalllMBaHUE 3a CYET 00pa30BaHUS HUTPOIPOU3BOHBIX apOMATUUYECKHUX
aMUHOKUCHOT. [Ipu nojiienaynBaHy pacTBOPOM aMMHAKa KEJITOE OKpallliBaHUE

NEePEXOAUT B OpaHkKeBoe (00pa3yroTCsi aMMOHUIMHBIE COJTM XUHOUIHON CTPYKTYPHI):

—NH—CH-CO— —NH—CH—-CO—
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PeakTuBbl U1 000pyAOBaHMUE: KOHUEHTPUPOBAHHAS a30THAsI KUCIIOTA;
KOHLIEHTPUPOBAHHBIA PACTBOpP aMMHUaKa; KWISIIas BOAsSHAs OaHs; MpOOHPKHU;
MUIIETKH.

Xon pabGotrsl. B pasnbie npobupku HanuBatoT 1o 0,5 Mi pacTBOpOB

6enkoB. Bo Bce mpoOupku q00aBISIOT 10 5 Kamneidh KOHIIEHTPUPOBAHHOM a30THOM



KHUCJIOTHI M HArpeBaloT Ha BOJAHOM Oane. [IpoOupku oX1akKaaroT, K OXJIaKICHHBIM
pacTBOpam OCTOPOKHO MPUOABISIOT 10 10 Kamenb KOHIEHTPUPOBAHHOTO PacTBOPA
aMMUaKa.

Odopmaenue paboTsl. Pe3ynbTaTsl onbITa BHOCAT B TAOIUILY.

Marepuan [IBer pactBOpa
HCCJICIOBAHUS HUcxonHbIit ITocne ITocne ITocne
pacTBop no0aBJICHUS | HarpeBaHUS | HEUTpaIU3aIuU
HNO;3

Ilo pe3yijibTataM OIIbITa OCJIAI0T BBIBOJ O COACPKAHHUKU aAPOMATHYCCKHX

aMUHOKHCJIOT B aHAIU3UPYEMBIX OeKax.

OnwiT 3. Peakyusa na cucmuoun u mupo3un (Ilaynu)
[Tpu B3auMoA€CTBUM CYJIb(PAaHUIOBOM KUCIOTHI B KHCIION Cpeie C HUTPUTOM
HaTpUs IIPOUCXOJIAT peakuus JUA30TUPOBAHMS 51 oOpasyercs

N1a300€H30JICYIb(POHOBAsT KUCIIOTA.

S0OsH 505
+ NaNQ, + HCl — + 2H,O+NaCl
NH; NEN
CynbthaHunoBas
KMcnoTa

[Ipu peakiuu mOCHEAHENH C TUCTUIMHOM WM THUPO3UHOM OOpasyercs

COCANHCHUC BUITHCBO-KPACHOI'O IIBCTA:

SOs’ COOH O3’ COOH $Os
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PeakTtuBbl u obopyaoBanue: 1% pactBop cyib(paHUIOBONA KUCIOTHI
B 5% pacTBOpe COJIIHON KHUCHOThI, 5% pacTtBop HuTpuTa Hatpus, 10% pactBop
KapOoHaTa HaTpusl, IPOOUPKH, TUTIETKH.

Xon paboTHhI.



1. B aByx nmpoOupkax cMemuBaroT o 1 mMi1 pactBopa cyib()aHUI0BON KUCIOTHI U
10 2 MJI pacTBOpa HUTPUTA HATPHS, TIIATEIBHO IEPEMEIIMBAIOT. 3aTEM B
KXY MPOOUPKY JOOABISAIOT 2 MJI aHAJIM3UPYEMBIX PACTBOPOB OEJIKOB U 110 6
MJI pacTBOpa COJBI.

2. OnucaHHas BBILIE peaklys MOKET ObITh BBINOJIHEHA UHBIM ITyTeM. K
HEOO0JIBIIOMY KOJIMYECTBY IUA30PEAKTHBA (COOTHOILIEHUE KOMIIOHEHTOB CM.
BEIIIIE) TOOABIISIOT HECKOIBKO Kareb 10% pacTBopa coabl 1 OCTOPOKHO TIO
CTEHKE MPOOUPKHU HacllauBaroT pacTBop Oenka. Ha rpanuiie AByX KUIKOCTEN
HOSIBJISIETCS. OKPAILIEHHOE KOJIBIIO.

Odopmnenue padboTsl. Pe3ynbrarsl OnbITa BHOCAT B TAOIHILY.

MaTepI/IaJ'I HCCJIICA0OBAHU HBCT pacTBOpa
A0 pCaKIun ITOCJIC PCAKIINHU

ITo pe3yiibTaraM OIIbITa ACJIAI0T BbIBOA O COACPKAHHMM TUCTHUAWMHA WHIIN

THPO3HHA B aHAIIU3UPYCMBIX Ocikax.

OnwiT 4. Peakyua na mpunmodpan (I'onkunca-Kone unu Aoamkeguua)
Tpuntodpan B ITOH peakIMU KOHJEHCUPYETCS C (POpMabICTHIIOM,
BBIJICTISIFOIIMMCS U3 TJIMOKCUJIOBOM KUCJIOTHI MO ACHCTBUEM KOHIIEHTPUPOBAHHOM

CEPHOU KUCJIOTHI.

O HS0 0
Hooc—C s €Oz * HTCL
H
rmmokcuroBas dopmanbaeru
KMncrnoTa
COOH COOH COOH COOH
HN—CH HC—NH; HN—CH HC—NH;
CH2 CH2 CH, CH,
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N 2 4
\ + /C\ + / —>H o \ CH2 /
NH H O H o NH T2 NH NH

HpOJIYKT KOHACHCAIIUHU OKHCIIACTCA, B MPUCYTCTBUHU MHHCPAJIBHBIX KHCJIOT

00pa3yroTcs OKpaIieHHbIE B CHHE-(PHOJIETOBBIN IIBET COJH (SIBJICHUE TaJJOXPOMHUH).
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PeakTuBB M O00OpPYyHOBAaHHUE: PACTBOP IJIMOKCHIOBOH KHUCIOTBI;
0,04M pactBop cyibdara Menu (ll); KOHIEHTpUpPOBaHHAs CcepHas KHUCIIOTA,
KOHIICHTPUPOBAHHAS COJISTHAS KHCJIOTA, JICJSHAs YKCYCHAas KHCJIOTa, KHUIIAIIAs
BOJISTHASI OaHs; IPOOUPKU; TUTICTKH.

Xona pa6oTel. B npobupku HamuBaroT 0,5 MJI pacTBOPOB HCCIIEITYyEMBIX
0enkoB. B kaxayro mpoOupky 100aBIISIFOT 2 MJT JIEASHOW YKCYCHOM KUCIOTHI, 1 M1
pacTBOpa TIIMOKCHIOBOM KHMCIOTHI U 10 10 kamens pactBopa cyibdara meau (I1),
NEPEMEIINBAIOT, U HArpeBaloT 0 pacTBOpeHHUs obpasyromierocs ocanka. [locie
OXJIQXKJICHUS] TPOOUPKHU MPUIUBAIOT 1 MJI KOHIIEHTPUPOBAHHOMN COJISTHOM KUCIIOTHI.
OCTOpPOXKHO TPHJIUBAIOT HEOOIBIIMMH MOPIMSAMHU MO CTEHKaM MPOOUPOK 2-3 Ml

KOHLIEHTPUPOBAHHONW CEPHOM KHUCIOTHI TaK, YTOOBI JKUJIKOCTH HE CMEILIAJHUCH.

OcraBmsoT Ha 10 MUH TP KOMHATHOM TeMIiepaType.

Odpopmnenue padoTsl. Pe3yabTaThl ONbITa BHOCAT B TAOJMILY.

Marepuan uccienoBaHus IIBet pacTBOpa
JI0 PEAKIINHU TI0CJIE PEAKIINU

[lo pe3ynbraraMm oOImbITa AENAOT BBIBOJI O COAEpX aHUU Tpuntodana B

aHAM3UPYEMbIX OeJTKax.

OnsiT 5. Peakyusa na «cnadoceazannyio cepy» 6 oenke (peaxkyus Dons)
[Ipy KUMSYEHUM LHUCTEWMHA U IUCTHHA B IIEJIIOYHOM Cpefie OT HUX JIETKO

OTHICTUUISICTCS Cepa B BUJIE CEPOBOAOPOAA, 00OPa3yIOIIETo CYIb(PUI HATPUS:

! 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.



S|H (')H

GHa + 2NaOH — T2 + Nays + B0
(I;‘H“N (l;H—NH2

COOH COOH

LiucTenH CepuH

OO6pazoBanue Cyab(pua-HOHOB MOKHO OOHApYXHUTh C IOMOINBID HOHOB

CBHUHIIa, 00pa3yIoluX HEpacTBOPUMBIH cyibua PbS yepHoro nsera:

(CH3CO0),Pb + 4 NaOH —> Nay[Pb(OH),] + 2 CH3COONa

Nas[Pb(OH),] + NasS — PbS{ + 4 NaOH

PeakTtuBbl u o6opynoBanue: 30% pactBop ruapokcuna Hatpus; 1%

PaCTBOp alcTaTa CBUHIIA, KUILAIIAA BOJIAHAA 6aH$I; Hp06I/IpKI/I; ITUIICTKH.

Xon paboTel. B kaxaywo npoOupky HamuBaroT no 0,5 mu pacTBOpoB
aHAJIM3UPYEMbIX O€NIKOB. B kaxkayro mpoOupKy 100aBiIsIOT 10 5 Kareiab pacTBopa
TUAPOKCHJIA HATpUsi U MO 2-3 Kaljie pacTBOpa alerara CBUHUA W HarpeBaroT

MPOOUPKHU Ha KUIISIIEH BOJSHON OaHe.

Odopmunenue paboTsi. Pe3yabTaThl ONbITa BHOCAT B TAOJMILY.

Marepuan uccienoBaHus

I[BeT pacTBOpa

A0 PCaKIMu IMOCJIC pCaKIINN

ITo pe3yiibTaTaM OIlblTa ACJIAa0T BbIBOA O COACPKAHHKM HIUCTCHHA B

aHAIM3UPYEMbIX OEKax.




Padora 2. OnpenesieHue TeMneparypbl KOAryJisiiiu iHi4HOro 0eJika

Ileab paboThl - OCBOMTH METOJ ONPENEICHUS TEMIEPATYpbl KOATyJSILIUU

Oenka.

[lpu yBenmn4yeHnn TemmepaTypbl Oenku denamypupyrom (T.e. TEPSIOT CBOIO
TPETUYHYIO U BTOPUYHYIO CTPYKTYpPY), Kak IpaBuiio, HeoOpatumo. TemriiepaTypa
neHatypauud OenkoB paznuuaerca. OpHako OOJBUIMHCTBO OEIKOB KUBOTHOIO
MIPOUCXOXKIICHUS JIEHATYpUPYIOT Tipu Temmeparype Boimie 40°C, IMEHHO MOATOMY
temriepatypa 42°C gBisieTcsi KpUTHYECKOM JIJIsl 4eJI0BEYECKOTr0 OpraHu3mMa.

MaTtepuan mccieqOBaHUS . SUIHBINA OCIIOK.

PeakTuBbl 1 000pymoBaHHUeE: : MPUOOP IS ONIPEICTCHUS TEMITEPATyPhI
IIaBjIeHus; mpooupka (muamerp 3—4 MM, BbIcOTa 2—3 CM); Kamwuisip WU
KamLIsIpHas TTUTIETKA.

Xon pabGoTbel. HepazbaBneHHBIM sSUYHBIM O€JOK BHOCAT B MPOOUPKY
KaImWUIIPOM WM KaMWJUISIPHOU MUTIETKON B TAKOM KOJIMYECTBE, YTOOBI €70 BHICOTA
nocturaa 1 cM. [TpoOupKy MPUKPEIIIAIOT K TEPMOMETPY TTPUOOpa M1t OTIPEACIICHUS

TEeMIIepaTyphl IUIABJICHUS K MOHTUPYIOT €ro B mpubop (puc. 1).



Pucynok 1. [Ipubop nms onpeneneHus TeMIIepaTyphbl IUIaBICHUSI.

1 — repmomeTp; 2 — mpoOKa AJis KPEIUIEHUsI TEPMOMETPA C OTBEPCTHEM IS
COOOIIICHHS] BHYTPEHHETO MPOCTPAHCTBA KOJIOBI U MPOOUPKHU ¢ aTMOchepoii; 3 —
npoOKa JJIsl KperuieHusl NpoOupKu; 4 — KpyriaoloHHas Koj0a; 5 — mpoOupka; 6 —

TEIUIOHOCUTENb (IJIMLEPHUH, CEPHASI KUCIIOTA, CHIIMKOHOBOE Maco,
nuoyTtwidTanar); 7 — kKanuuisap; 8 — BemecTBo; 9 — konboHarpesatenb; 10 —
PE3NHOBOE KOJIEUKO WIIA MTPOBOJIOKA

[TpubGop HarpeBarOT, OTMEYAIOT TEMIIEpaTypy, NpPH KOTOPOW HAaYMHAETCA
NOMyTHEHHE OETKOBOTO pacTBOpa, W TEMIEPATypy, MPU KOTOPOH MPOUCXOIUT

MOJIHOE CBEPThIBaHUE OerKa.

Odopmunenue paboTsl. [lonmydeHHbIC JTaHHBIC 3aHOCST B JAOOPATOPHBII
KypHail. JlenaroT BEIBOJBL.



Pa6ora 3. Oca:xnenne 0ekoB. /leHaTtypanus 0eJ1K0B.

benku moryT OBITH BBICAXKEHBI M3 PAcTBOpA HE TOJBKO MO JCHUCTBHEM
CWIbHBIX JJIEKTPOJIUTOB, HO M C IMOMOIIBIO JPYrMX METOJOB, HaIMpUMED:
J00aBJIEHUEM K PAaCTBOPY OeJiKa COJIel TSKEJIbIX METaJUIOB, MUHEPAIbHBIX KUCIIOT,
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 anerara 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 pabGorsl. B mpobupky x 0,5 min pactBopa Oenka NnpuOaBUTH
HECKOJIbKO Karellb pacTBopa arerata cBUHIA. [Ipyu 3TOM MPOUCXOAUT TOMYTHEHHUE
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%-HOro 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 OOBSCHSAETCA TEM, UTO MpU J00ABIECHUU K KOJUIOMAHOMY pacTBOpy Oerka
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

THAPOKCHA HAaTpusl U HarpeBatoT. Ocagok He oOpa3yeTcsl.



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.

OO0BIcHUTH HAOIIO1aEMBIE SIBIICHUS.

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-




Padora 4. OTaesnenune 6ejika 0T HU3KOMOJIEKYJISIPHBIX IPUMeceil

METO/I0M rejib-puIbTpauuu

Llenp Da6OTBI — OCBOHTDH XpOMaTOI‘pa(I)I/I‘IeCKHe MCTOJbI OYHCTKHM H

pazaenenust 6eaKoB. OUUCTUTH OEIOK OT HU3KOMOJIEKYJISIPHBIX TIPUMECei METOA0M
relyib-huibTpanuu.

HuskomonekynsipHble BellecTBa U3 OEIKOBOrO pacTBOpa MOKHO YJAIUTh
JI0OCTATOYHO OBICTPO U MOJIHO C MOMOIIBIO TeNb-(uabTpanuu. Pa3aenenue BemecTs
ATUM METOJOM OCHOBAHO HA Pa3jiMuuu B pazmepax MosieKyd. KpynHbie MOJIeKyIIbl
HE MPOHUKAIOT B MTOPHI IPaHyJI rejisl U BBIXOJAT U3 KOJIOHKH B TIEPBYIO O4YEPE/b, B TO
BpeMs KaK HEOOJbIIME MOJEKYJIbI MOMAJal0T YEPE3 MOPhl B TPAHYJIbI, BCIEACTBUE
ATOrO 33JCP’KUBAIOTCS HA KOJIOHKE M JBWKYTCS C MEHBIIEH CKOPOCTBbIO. MeTton
refb-QUIbTpallMd 4YacTO HA3bIBAIOT PAa3/ICJICHUEM BEIIECTB MO NPHUHIMILY

MOJICKYJIAAPHOI'O CUTA.

=leat=
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cechanekc G-25
B Bofe)
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Pucynok 2. Konmonka jyist otaenenusi 0eIKOB OT HU3KOMOJIEKYJISIPHBIX PUMecei
METOJIOM Tellb-(PUIIbTpauu

CBoiicTBaMU MOJIEKYJISIPHOTO CUTa 00J1aJal0T MHOTHE TOPUCTBIE MaTEPHAJIBI.
Haubonee wacto nans 3TOM LENM TNPUMEHSIOT OpPraHUYECKUE TOJUMEPHI ¢
TPEXMEPHOMN ceTyaToM CTpyKTypou. Hampumep, renu mommcaxapujga JeKCTpaHa
(kommepueckoe Ha3zBaHue — cedanekcol). Ilpu wusroroBiaeHun cedagexcos
MOJIMCaXapuIHbIe LENU JEKCTPAaHAa COCAMHSIOTCS TMONEPEYHBIMUA CIIMBKaMHU.
CymiecTByeT HECKOJBKO THUIOB ce(aleKkca, pa3IMyalolluXxcsi KakK pa3MepoM H

KOJIM4YCCTBOM, TaK H BEJIMUMHOMN T'paHylJI. OTO MO3BOJISICT INPUMCHATL HUX TJIA



pasziesieHusl BEMISCTB C Pa3HBIMU pa3MepamMu MoJieKyid. biaromapss BbICOKOMY
COZICPKAHUIO THUIPOKCIIIBHBIX TPYII TpaHydbl cedaaekca JIeTKo HaOyXaroT,
oOpa3ys reiab. Uem BbIlIe CIIOCOOHOCTH TI'elisl K HaOyXaHHIO, TeM OOJIbIIIE HOMEP
cedanekca.

CedameKkcsl OTIMYAIOTCS CTETNCHBIO CHIMBKH MOJICKYJ JIGKCTpaHa JPYT C
JPYroM. DTO HAXOJIUT BEIPAKCHHE B pa3IMUYHON HAOyXaeMOCTH TpaHyll cedaaekca
U Tpenenax dSKCKII03UW  (BBIpAKAEMOW 3HAYCHUSMH MOJICKYJSIPHONM MacChl
BEIIIECTB, CIIe CIIOCOOHBIX BXOJUTH BHYTPh I'paHyl cedajiekca), B CBI3U C YeM U
MOCTpOeHa uX Kinaccudukamus (Tadm. 1).

Tabimua 1. XapakTepucTHKAa HEKOTOPBIX BUIOB ce(pageKCcoB

Mapxka IIpenen Ilormomenne Y nenbHBIN Bpewms nonHoro | /JInanazon
cedazexca | IKCKIIO3UH, 8 BOJIBI, MJI/2 o0BeM B HaOyxaHust IpH | PPaKIHOHUPO

COUHUYAX KOJIOHKE, KOMHATHOM BaHUS OCIKOB

MONEKYIAPHOU cm’/e TeMIeparype, ¥ | mo

maccwl MOJIEKYJISIPHOM

Macce, mbic.

G-25 5000 2,5+0,2 4-6 3 1,0-5,0
G-50 10000 5,0+0,3 9-11 3 15-30
G-75 50000 7,5+0,5 12 -15 24 3,0-75
G-100 100000 10,0+£1,0 15-20 48 4,0 - 150
G-150 150000 15,0+0,5 20 —-30 72 5,0 - 300
G-200 200000 20,0+2,0 30-40 72 5,0 — 600

st ocBOOOXKIeHUST OETKOBBIX PAaCTBOPOB OT COJIEH OOBIYHO HCIOJIB3YIOT
cedanexc mapku G-25.

[Ipumenenue cedanekcoB misd (PPakKMOHMPOBAHUS CIIOKHBIX OEJIKOBBIX
CMecel THMa TeX, YTO XapaKTePHbI NIl OMOJOTUYECKUX KUIKOCTEH (CHIBOPOTKA
KpOBH, reMojiuMdpa OCCrO3BOHOUHBIX M T. M.) WJIH 3KCTPAKTOB, MOJYYCHHBIX W3
YKUBOTHBIX U PACTUTEIBHBIX TKaHEW, MaIod(PPEKTUBHO: yAaeTCs UL Pa3aeInuTh
cMech OEJTKOB Ha HECKOJIbKO rpymm. Tem He MeHee, B psijie CllydaeB 3TO IepBas
CTaausl IPU BBIJICTICHUU UHANBUIYyaIbHBIX O0esKoB. Cedanekchl MPUMEHSIOT TaKKe
Ha 3aKJITIOYUTEIBHBIX dTalax OYUCTKU OelKa OT MPUMECH COMyTCTBYIONIETO OeKa,
€CIM TOCIHEAHUN JOCTAaTOYHO PpE3KO OTIMYAETCsS OT NEpPBOro MO BEIUYHHE

MOJIEKYJISIPHOM MacCCBhI.



B mnocnemnee Bpemss cedanekchl NPUMEHSIOT JUIsl  OTPEIeTICHUs
MOJIEKYJIIPHOM MacChl OEIKOB ITyTEM COMOCTABJICHUS BEJIMUYNH CBOOOTHOTO (T. €. HE
3aHSTOrO rpaHyIaMu cedaaexca) v AMOUPYEMOTO (T. €. HEOOXOAUMOTO JJIsl BBIHOCA
OeiKa U3 KOJOHKH) 00BEMOB KOJIOHKH.

Matepuan uccinegoBaHus: auuHblil anbOymuH (1%-HbIl pacTBOp B
0,5%-H0M pacTBOpe Ouxpomara Kanus), roryooi aexcrpat 1%-Hblid pacTBOpP.

PeakTuBbl uW o00OpynoBaHUE: OWYypETOBBIH pPEAKTUB, KOJOHKA
pazmepom 1x25 cMm ¢ renem cedanekca G-25 (4 r B 0,09 M pactBope xiopuaa
Hatpusi), 0,09 M pactBOp XJjopuzma HaTpusi, MEPHBIA LWIHHID, IITATUBBI C
npobupkamu «mrneHaopd» 1,5 M1, TUIETKH.

Xon paGoThI.

1. 3amoHeHNE KOJIOHKH?,

3anojHEeHUEe TelleM KOJOHKH BEIyT OCTOPOXKHO, 3ajlMBas €ro MEIJICHHO U
HEMPEPHIBHO MO CTEHKE KOJIOHKH, YTO MPEAOXPAHSIET €ro OT 3aXBaTa IMy3bIPHKOB
BO3/1yXa.

2. Onpenenenune oobeMa BOJTHOM (a3bl KOJOHKH V.

OTKpBIBAIOT 3akUM Ha KosioHke u ciauBairoT 0,09 M pacrBop NaCl, Ha-
XONIAIIMACA Haa TelleM. 3aKUM 3aKpbIBAlOT W HAa TOBEPXHOCTh Teisl OYCHBb
aKKypaTHO, 10 CTEHKE, C MOMOIIbIO MUMETKH HaHOCAT 0,5 MJT pacTBOpa roryooro
nexctpana. OTKPBIBAIOT 32)KUM M BBITCKAIOIIYIO W3 KOJIOHKU JKUJIKOCTH COOMPAIOT
B MEpHBIA UWIMHAP U COXPAaHSIIOT J0 KOHIA ombiTa. Habmomaror 3a
MIPOHUKHOBEHWEM HAHECEHHOTO PacTBOpa B Tefb (MMOBEPXHOCTH TEJsS HE JOJDKHA
OCTaBaThCS CyXOH, TIOITOMY IO MEPE BBITCKAHUS KUIKOCTH M3 KOJOHKH PacTBOP
NaCl goauBaioT B KOJIOHKY JHOO MTOJACOCAUHSIOT K KOJIOHKE CKIISTHKY C pACTBOPOM).

3apaHee TOTOBST ITh YUCTHIX MPOOMPOK. Kak TOMBKO M3 KOJOHKH HAaYHET
BBITEKATh OKpAIIEHHBIN (TOIMy0O¥) pacTBOp, B OTH MPOOUPKUA COOUPAIOT

OKparteHHbie ¢hpakiuu, o 0,5 MII B KaKIy0 MPoOUPKY. DITI0AT U3 dTUX MPOOUPOK

2

4 r cethagexca npeasaputensHo 3anuBaioT 200 M 0,09 M pacTBopa Xiopuaa HaTpUs B TUTPOBOM CTaKaHe,
XOPOIIO MEPEMEIINBAIOT U OCTABIIAIOT Ha 24 yaca. Yepe3 cyTkn Habyxwmmii cedanexc npomsiBaiot 5 pasz 0,09 M
pacTBOPOM XJIOpHAA HATPUs ITyTeM JAEKaHTAIMH. 3aTeM CTaKaH C TeleM cedajieKca OMENAoT B O0JIBIION BaKyyM
9KCHKATOP U B TeUCHHE 1,5 4acoB JieadspupyIOT 10J] BAKYYMOM, CO3/IaBa€MBIM BOIOCTPYHHBIM HACOCOM, TIOCIIE YEro
reJb TOTOB JUIsl 3aII0JTHEHUS KOJIOHKH.



OT Hayvajia psaa, BKIIOYas MPOOUPKY ¢ caMOil MHTEHCUBHON OKPACKOM, CITMBAIOT B
MWINHAP, TIE yKE coOpaHbl mpeapiaymme (HeokpamieHHble) ¢pakiuu. O0bem
OCTaJIbHBIX TPOOUPOK, B KOTOPBIX OKpacka HAUMHAET 0CJIadeBaTh, HE YUUTHIBACTCS.
Takum o0pazoM, 00bEM 3IK0aTa OT Hayaja ONbITA J0 MOABICHUS Hauboliee spKou
roJy0oii OKpacKH COCTaBiIsIeT 00beM BOAHOM (ha3bl KoJOHKH (V).

3aKOHYMB OIpEAeNICHHe, KOJOHKY OTMBIBAIOT OT CJIEJOB TOJyOOro
JEKCTpaHa.

3. OGecconnBaHue OEIKOBOIO PACTBOPA METOJIOM Ieilb-(UIbTPALIIH.

[lepen HaHeceHweMm pacTBopa Oeika OTKpPHIBAIOT KpaH M HAOMIOAAIOT 3a
YMEHBIIIEHHEM CTOJIOMKa XJIOpHUAa HaTpus Haj cioeM cedanekca. Kak Toapko Haj
MOBEPXHOCTHIO TE€JII OCTAHETCA CJIOM S>KUIKOCTH TONIIUHONW 1—2 MM, KpaH
3aKpBIBAIOT M aKKypaTHO MUIMETKOM HAHOCAT Ha Tenb | M pacTBopa Oenka, B
KOTOPBIH npeaBaputesibHo 100aBisitor S Mr KoCroO7. Kpan oTKpbIBatOT U ClenAT 3a
MIPOHUKHOBEHUEM pacTBopa B reib. CHOBa 3aKphIBAIOT KpPaH U OMOJACKUBAIOT
CTCHKH KOJIOHKH | MJT XJIOpHa HATPHs, OTKPBIBAIOT KPaH U MO3BOJIIOT KUIKOCTH
BIIUTATHCSI B Telb. 3aT€M KpaH 3aKpbIBAIOT W aKKypaTHO 00aBisioT 4—6 M
XJIOpUJa HATPUSL.

B 20 npobupok otmepsitor 0,5 mn OumyperoBoro peaktuBa. CoOuparoT
dpakuuu ¢ komoHOK 1o 20 kanensb (1 M) B mpoOupKH, copepxalire OnypeToBBIi
peaktuB. Ilpu sTomM He 3a0biBalOT M00aBNSATH B KOJOHKY XJIOPHI HATpPHUSL.
Hab6mrogator 3a u3MeHEeHuEM OKPAaCKHU B MOPIHIX dJIH0ATA.

['enb B KOJIOHKE OTMBIBAIOT BOAOH 10 moHOTO yaaneHus: K,Cr07.

Odopmaenue pabdotsl. ONUCHBAIOT MPUHIIUII METO/IA M PE3YJIBTATHI

3aHOCAT B TaOMITy. JearoT BEIBOIBI.

Ne 112|3|4/5|6|7(8/9|10|11(12/13|14|15|16|17|18|19|20
npoOUPKHU
benoxk

K2Cr207




PaGora 5. Pa3nesieHue cmecu 0eJIKOB MeTOI0M 3JieKTpodope3a B

HNOJHAKPUIAMUTHOM reJjie

[lenb  pabGotel — ocBouTh Meroabl IIAAI-anektpodopesa  mns

XapaKTEPUCTHKU OEJIKOB.

Dnektpodope3 OENKOB B MOJMAKPUIAMHUIIHOM Telle — METOJ pa3lieleHus
cMecH O€lKOB B  MOJUAKPUIAMUIAHOM TeJl€ B  COOTBETCTBUM C  HUX
AMEKTPOPOPETUIECKON MOABMIKHOCTRIO  ((QDYHKIIMEH JIIWHBI  MMOJUIETTHIHON
LEMOYKU WU MOJIEKYJISIPHONM MacChl, a TaKXkKe YKIaJAKA OEITKOBOM MOJIEKYIIbI,
NOCTTPAHCISAIMOHHBIX MoaupuUKamuid U Japyrux ¢aktopoB). JaHHBIM crmocob
(dpakuroOHUpOBaHUS OEJIKOB M MENTHIOB LIMPOKO MPUMEHSAIOT B COBPEMEHHOM
MOJIEKYJISIPHOM OnoJsioruu, OMOXUMHUH, TE€HETUKE.

Pa3paboTano 0oJiblI0E KOIMYECTBO MOAU(PUKALIMIA 371eKTpodope3a OETKOB B
NOJIMAKPUIIAMUTHOM TeJie JUIsl peUICHHs] pa3HbIX 3a7a4 U JUI pa3IudHbIX O€IKOB U
HENTUIOB.

DnerpodopeTndeckas MoABUAKHOCTh OMONOJMMEPOB B TeJI€ 3aBUCUT OT psaa
napameTpoB. CKOpOCTP MUIpALMM MPONOPLHOHAIbHA 3apsAy MOJIEKYJIBI, U B
CBOOOTHOM KMUJKOCTU MOJIEKYJIbI C OJJMHAKOBBIM yJI€IBbHBIM 3apS0M MUTPHUPYIOT C
pPaBHOM CKOpPOCThIO. B ciydae pasgeneHuss B cpele, UMEIOLIEH KECTKYHO
IIPOCTPAHCTBEHHYIO MAaTpHIly, MPOUCXOAUT CErperauus 3a CYeT TPEHUs O Tellb.
Cuna TpeHHUs: 3aBUCUT OT IMPOCTPAHCTBEHHON KOH(UIypalMu MOJEKYJbl, B TOM
yucine oT e€ pasmepa. Takum o0Opa3oMm, B cillydae 3JEKTPOPOPETHUECKOTO
pa3/esieHus HATHBHBIX O€JKOB OyleT HaOMI0JaThCsl CJOXKHAs KapTHHA HX

pacupeacyiCHus B 3aBUCUMOCTHU OT BBIILICITPUBCACHHBIX (baKTOpOB.

Harusnblii I[TAAT 3sekTpodopes

MaTtepuan wucciaeaOBaHUSA. PacTBOPhl OCJIKOB C KOHIIEHTparuen 1
Mr/Ma  (ObIYMHA  CHIBOPOTOYHBIM adbOYMHH, YEJIOBEUECKHH CHIBOPOTOYHBIN
anbOyMUH,  SWYHBIM  adbOYMHH,  TJIFOKO300KCHJ1a3a,  aJIKOTOJIbOKCH/Ia3a,

NEPOKCHIa3a XpeHa WK JApyrue OEJKH) M pacTBOp, COJCpXKAIIUH CMech



NEPEUYUCIICHHBIX OEJIKOB ¢ KOHLEHTpauued 1 mr/mi kaxmoro Oejka, OEIKOBBIE
MapKephbl.

PeakTuBb HOOOpYyAOBaHUEC:

Tpuc (Tpuc(rumpoKCUMETHI)aMHHOMETaH (mamee  tris-base), Tpuc-
ruapoxyiopun (nanee tris-HCl), rmuuun, akpunamua (nanee AA), OucakpuiiaMu
(manee BIS), mepcynbdar ammonus (nmamee PSA), TerpameTmidTUIECHANAMUH
(mannee TEMED), riuniepun, kymaccu sipko roinyooit G-250, 95% stanon, nensiHas
YKCYCHasl KHCIIOTa, OpoMQEHOOBBIN CUHUM, 2% pacTBOp arapo3sl.

IIpucomosnenue paboyux pacmeopos

1. IM Tris-Cl (pH 6,8)

2,46 t tris-HCl u 10,26 r tris-base pactBoputh B k00€ Ha 100 M1 1 JOBECTH
JI0 METKH JUCTHJITUPOBAHHOU BOJIOM.

2. IM Tris-Cl (pH 8,8)

14,56 r tris-HCI u 0,94 r tris-base pactBoputh B k00€e Ha 100 M1 1 JJOBECTH
JI0 METKH JUCTHTUPOBAHHOU BOJIOM.

3. 30 % axkpunamuo

[Ipuroronenue 30%-HOTO akpriIaMuaa:

O0weMm 30%
aKpujiaMuaa 100 mn 150 Mo 200 M
PeaktuBel
AA 290r 43,51 580r
BIS 1,0r I,5t 20r
H,O 70r /70 M | 1051/ 105 mox | 140 v/ 140 mn
4.10% PSA

PacTtBOp nepcynbdara aMMOHUS TOTOBST B ICHb MPOBEJICHUS dIEKTpodopesa.
0,1 r mepcynbdara ammonust, 900 MKII BOJBI.

5. Pacmeop 0asa okpauiusanus

0,5 r kymaccu spko roiayboro G-250, 80 mn aTanomna, 14 mMn neasHOU
YKCYCHOU KUCHOTHI, 106 MJT BOJIBI.

6. Pacmeop 0na nposenenusn-1 npu okpamusanuu kymaccu G-250

80 M1 3TaHOIA, 14 MIT I€AIHON YKCYCHOUM KUCHOTHI, 106 M1 BOJBI.



7. Pacmeop ona nposenenusn-2 npu okpawmueanuu kymaccu G-250
10 M 3Tanona, 14 mMi1 estHOM YKCYCHOM KUCHOTHI, 176 M1 BOZBI.

8. Ix mpuc-znuyunoewtit 31exkmpoounstii oygep (pH = 8,8)
Cwmemrats 3,10 rtris-base ¢ 19,3 r rimnuHa U pacTBOPUTH B 1 71 BOJBI.
9. 4X 3azpy3zounsiit 6yghep 013 HamugHbvIX 00paA3U06

[Tpurorosnenue 10 mu Oydepa 111 HATUBHBIX 00PA3IIOB:

Tris-HCI (pH 6,8), IM 2,00 M
H.0 4,00 mut
BbpomMdenonoBblil cuHu ~1 mr
I'munepun 400ma/50r

!Bce pacmeopwi xpanums He 6onee 1 mecsua npu +4°C/

IIpuroroBieHnue rejeu s 3JeKTpodope3a HATUBHBIX 0€JIKOB

1. Pazpewarowiuii zenw

[Ipuroronenue 10 mit pazpemaromiero rens ¢ KoHueHrpauueit AA 7,5%

PabGoune pacTBOpHI O6bem
AA, 30% 2,5 M

H,O 3,65 ma

Tris-Cl (pH 8,8) 3,75 mn
PSA 0,10 mn
TEMED 15 MK

2. Konuenmpupyrowuit zeno

[IpuroToBneHne KOHLIEHTPUPYIOIIETO Teisl ¢ KoHUeHTpauneit AA 5%

Paboune pacTBOpbI O6bem
AA, 30% 0,85 mu
H.O 3,40 ma
Tris-Cl (pH 6,8) 0,66 M1
PSA 80 MK
TEMED 8 MK

Xon paboTHI.

DnexkTpodopeTnueckas yCTaHOBKA MPEJCTaBIeHAa Ha PUCYHKE 3.




Pucynok 3. Dnexktpodopernueckast yCTaHOBKA JIJIsl BEPTUKAJIBHOTO
anektpodopesa VE — 2M ot dupmer «Helicon» (MockBa) ¢ pa3mMepoM CTEKOJT
cm0a (kaccetsl) 150x122 MM2, HCTOYHUK NUTaHKS «DIb(-4».

1. BepxHIOI0 KamMepy YCTaHOBUTb Ha POBHYIO TOPU30HTAJIbHYIO
noBepxHOCTh. Ci190 U3 CTEKOJ ¢ BRIPE30M U O€3 BBhIpe3a CO BCTABJICHHBIMH BJIOJIb
€ro KpoMok crieiicepamu ((TOpOIIacToOBbIE IJIACTUHKN) BBIPOBHATH 10 OCHOBAHUIO
SYEHKU U 10 OOKOBBIM TpaHsM, 3aTeM 3aKpenuTh 3axumamu. CTEKJIO C BBIPE3OM
JIOJDKHO HAXOJUTHCS ¢ BHYTPEHHEH (0OpamEHHoN B BepXHUH Oydep) CTOpOHBI Cinba.
3areM, €ciii HET HEOOXOJMMOCTH HCHOJb30BaHMS JBYX Telieil OAHOBPEMEHHO,
BMECTO BTOPOTO c130a CTaBAT 3ariylIKy U3 OprcTeKa.

2. IIpoBecTu repMeTU3AIUIO CII00B MPU TOMOIITU PACIIABIEHHOTO 2%-HOTO
pacTBopa arapo3bl BJOJIb KPOMOK U HHXKHETo TopIa cieba.

3. OTMETUTh MapKEpPOM YPOBEHb, OTCTOSIIIMI OT BEPXHEro Topua cia’da Ha
25 — 3 cm (BepxHHUH YpPOBEHb  pa3pelIaloIIero  refs).  3ajiuTh
CBEKEMPUTOTOBICHHBI 7,5% pa3pemaronuii rejib 10 METKH (aKpujIaMug

nonumepusyercss 3a 5 — 10 muH), cBepxy HaciaouTb ~200 MK Boabl (IS



ONpe/ieJIecHUs] BPEMEHU KOHI[A TMOJHUMEPHU3ALMKU MOJE3HO OCTaBUTh HEMHOTO
pacTBOpa aKpUJIAMHU/IA B CTAKAHE).

4. OtcocaB HACIOCHHYIO BOJAY IIMNPUIIEM, IO KOHIA 3alOJHUTH CII0
KOHIICHTPUPYIOIIUM  TeJeM, BCTaBUTh TPeOCHKY W  JOXKIAThCs  KOHIA
MOJIMMEPHU3AIINH, TIOCJIE YEero aKKypaTHO U3BJI€Ub IPeOCHKY U3 YCTaHOBKH.

5. BcTaBuTh BEpXHIOK SUYCHKY B HIDKHIOIO W 3allOJIHUTH 00€ SYCHKH
AIIEKTPOTHBIM Oyhepom.

6. OGpa31bl pacTBOpPOB OENKOB cMmemaTh ¢ 4X 3arpy304HbiM Oydepom st
HAaTUBHBIX 00pa3OB B COOTHOIIECHHUH 3:1.

7. B oOpa3oBaBIIMecs MOcie W3BJICUYECHUs TPEOCHKHU JTyHKHM HaHecTH 30 MK
CMECH PACTBOPOB OENIKOB € 3arpy304HbIM OydepoM (okoiio 20 MKT OesiKa B JTYHKE).

8. ITlogkmounth OJOK THUTAaHUS K YCTAHOBKE A 3JekTpodopesa.
DnekTpodopes npoBoauTh npu cuiie Toka 40 — 45 MA u Hanpspkennu 175 — 200 B.
[Tpu 3TOM MOIIHOCTB, TOTpEOIsIeMasl yCTaHOBKOM, cocTaisieT 7 — 9 BrT.

9. DnekTpodope3 NpOBOJAT 0 JUIMHEI Tpodera GppoHTa Kpacurtend 6 — 6,5 cm
OT rpanuiibl pazpematoniero refus (70 — 90 mus.).

10. OTkiro4aroT 010K MUTaHUS U U3BJIEKAIOT Ieb U3 YCTAHOBKHU.

11. ITomemaror renb B pacTBOp [JIsl OKpallMBaHWs Ha |5 MuH., 3artem
MEPEKIIAABIBAIOT €r0 MOCIEOBATEIHLHO B PACTBOP IS MPOsiBIeHUsA-1 (Ha HOYB) U
pPacTBOP AJIsl IPOSBJICHUS-2 10 MTOJTHOTO BEIMBIBAHUS KPACUTEIISL.

Odopmiienne pabotel. OnucaTh NPUHIUIT METOAA. 3aHECTH PUCYHOK WIIH

dbotorpaduto snexkrpodoperpammel B TeTpaab. Clenatb BHIBOIBI.



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.

Pab6ora 6. KosimuecTBeHHOE onpeaeieHue 0eika OUypeToBbIM METOA0M

[lenb paGoThl — OCBOUTH METOJI ONpPEACIICHUS OEJIKOB B OHUOJIOTUYECKUX

KUIKOCTSX, MPUMEHAEMbIN B KIMHUYECKOW OMOXUMHUHU.

B ocHOBe MeTOoAa JEKUT CIOCOOHOCTh OEIKOB B MICIOYHOU Cpejie JaBaTh C
pacTBOpoM cyibdaTta Meau ¢uoneroBoe okpammBaHue. Okpacka oOyClIOBIEHA
oOpa3oBaHHEM KOMILJIEKCOB HOHOB MEIW C TMENTUIHBIMU TpYIIaMu OeJka.
MHTEeHCUBHOCTh OKpAacKd MPOMOPIIMOHATbHA COJEpKAHUIO Oellka B PacTBOpE.
buypeToBylo peakiuio JaroT Bce OCNKH, a TAKKe OJIMTOMENTHIBI, COIepKAIIIe HEe
MEHEee JBYX IETTHIHBIX CBSI3EH.

buypeToBasi peakius HE OTIMYACTCS BBICOKOH UYYBCTBHUTEIHLHOCTBIO.
[TooToMy oHa mnpuMEHsIETCs B TeX Cilydasx, KOTJa cojaepxaHue Oenka B

uccienyeMoM o0pasiie JOCTaTOYHO BEJIUKO (HE HUKE HECKOJIBKUX MI/MII).
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6UypeT oBbI A KOMMJI €KC

Matepuan wucciaeAOBaHUS: pPAcTBOp OBIYBETO CHIBOPOTOUYHOTO
anroymuHa (bCA) HeU3BeCTHOM KOHIICHTPALIUH.

PeaktuBel m obGopynmoBanue:. 10% pactBop BCA; 0,9% pactBop
XJIOpHMAa Hatpus; OmyperoBblii peaktus®; doromerp «Dkcnepr-003»; KroBeTa ¢
TOJIIMHOM cyiosi 1 cM; IITaTUB ¢ MPOOUPKAMH.

Xom paGoThI.

1. [TocTpoeHue rpalyupoBOYHOTO rpaduka.

JIJisi OCTpoeHust TPajayupoOBOYHOTO rpaduka TPUMEHSIOT CTaHIAPTHBIM
pactBop Oenka. M3 10 % crangapTHOrOo pactBopa Oeiika TOTOBST B 6 mpoOupkax

pacTBOPHI OeJiKa pa3IMuYHON KOHIEHTPALMH, KaK MMOKa3aHo B TaOJIMIIE:

3 BuyperoBsrii peaktuB. B mepHoit kon6e Ha 250 M pacTBopsitoT nocienoBarensHo 0,375 r CuSO4-5H0 u 1,51
certeroBoii conu (KOOC-CHOH-CHOH-COONa-4H,0) B 150 mi Bojbl. 3ateM MeEIUICHHO NPUIMBAIOT MPH
nepemewuBanuu 75 mi 10% pactBopa ruApoKCUAA HATPUS U JOBOAAT coaepkuMoe 10 250 M1 BOJIOM.



Ne Cranpaprasiii 10% 0,9% pactBop KOHLIEHTpaLus
pacTBop Oeska, Ml XJIOpUJA HATPHUS, MJT oenka, /1
P-p CpaBHEHHUS - 0,1 0
1 0,02 0,08 20
2 0,04 0,06 40
3 0,05 0,05 50
4 0,06 0,04 60
5 0,08 0,02 80
6 0,10 - 100

B npo6upku nobasnstor 3,0 M OuypeToBoro peaktuBa. Uepes 20 MUHYT
U3MEPSIOT ONTHUYECKYIO TIUIOTHOCTh PAcTBOPOB Ha (HOTOMETPE OTHOCHUTEIIBHO
pactBopa cpaBHenus (0,1 mi 0,9% pactBopa xinopuaa Hatpus + 3,0 mi1 OuypeToBOTro
peakTuBa). 3mepenue npoBoAsT B KIOBETE TOJIIMHON 1 cM, AJIMHA BOJIHBI S25HM.

['panyupoBouHbId TpaduK CTPOSAT € HCHOJB30BAHUEM KOMITBIOTEPHBIX
nporpamm (MicrosoftExel wmm SigmaPlot). Ilo ocu opAMHAT OTKJIaIbIBAIOT
MOJIy4YCHHbIE 3HAYEHUU ONTUYECKHX IUIOTHOCTEM, a Mo oOcH abcuucc —
KOHIICHTpaIuto Oernka (B 1/1).

2. Onpenaenenue coaepkanus 0eyka B HEM3BECTHOM mpooe.

B npobupky otmepstor 0,1 wmin  pacTBopa Oeiaka € HEHW3BECTHOM
KoHleHTparmet u 3,0 M OuyperoBoro peaktuBa W uepe3 20 MUHYT HU3MEPSIOT
HSKCTUHKIUIO pacTBopa Ha (OTOMETPE OTHOCUTEIBHO pacTBOpa CpaBHEHUS.
Coneprkanue O6enka HaXOsT 10 KATMOPOBOYHOMY IpaduKy.

Odopmnenue paborsi. OnucaTe NTPUHIUN METOJMA. 3aHECTH
MOJYyYEHHbIE  DKCIEpUMEHTalbHbIE  JaHHble B TeTpaab.  llocTpouTh
IpagyrupOBOYHBINA IPaPUK 3aBUCUMOCTH ONTHYECKOU MIIOTHOCTU OT KOHIIEHTpAIU!
CTaHAapTHOTrO pacTBopa Oenka. I[lomb3ysich 53TUM rpadukoMm, paccuuTaTh
coJiepkaHue OeKa B MCIBITYEMOM PAacTBOPE W 3alMCaTh Pe3yJbTaT, pacCUUTaTh

OHII/I6Ky OKCIICPUMCHTA U CACIATh BBIBO.



Padora 7. KosimuecTBeHHOe onpenesnenne o6ejka mo meroxny Jloypu

Ilenb paboTbl — OCBOUTH YYBCTBUTEIBHBIA METOJ KOJIMYECTBEHHOTO
ornpejieieHus] OEJIKOB, HAYYUTHCS ONpPENeNsiTb HU3KHUE COJEp)KaHus OENKOB B
aHaAJIM3UPYEMbIX 00pa3lax 1o rpajgyupoBOYHOMY Ipaduky.

Cpean MeToJ0B, OCHOBaHHBIX Ha KOJMWYECTBEHHOM OIPEACIICHUU OEJIKOB
MOCPEJICTBOM IIBETHBIX pEAKIUN, HAuOONbIIEH YYBCTBUTEIBHOCTBIO 00JaaeT
meton Jloypu. Meron Jloypn OCHOBaH Ha M3MEPEHHM WHTEHCHUBHOCTH OKPACKH
pacTBopa, B KOTOPOM OJHOBPEMEHHO OCYILIECTBISIIOTCS, 110 MEHbIIEH Mepe, JBe
[BETHbIE peakuuu Ha Oenok: OuyperoBass peakiuss u peakuusa DonwHa C
TUPO3MHOBBIMHU U IIMCTEMHOBBIMHU paJuKalaMy OelIKOBOW MOJeKymbl. [locnenHss
COCTOMT B BOCCTAaHOBJEHMHM cMecH (ochopHO-BoibPpaMoBoii U (HochopHO-
MOJIMOICHOBOM KHCIIOT C 00pa30BaHNEM KOMIUIEKCHOTO COSAMHEHUS CUHETO IBETA.
[Tomarator, 4TO B peaklUsIX BOCCTAHOBJICHUS MPUHUMAIOT Yy4acTHE KOMILJICKCHBIC
COCIMHEHUS MEIM, BO3HUKIIME TIPU B3aUMOJEHCTBUU O€lKa C MICJIOYHBIM
pacTBOPOM MEIHOTO Kyropoca. Bropas peakius He oueHb crieniupuyHa, HO BeChMa
yyBcTBUTENbHA. [I03TOMY MeTon JIoypu mO3BOJSET BECTU ONpeesieHus: OEIKOB B
CHJIBHO pa30aBICHHBIX PACTBOpax (BCEro HECKOIBKO JECATKOB MHKPOTPAMMOB OT
10 mo 200 mkr/mur).

Meton Jloypu wmenee chnenuduyueH, 4eM OWYpETOBBIN, MOCKOJIbKY Ha
WHTECHCUBHOCTh OKPACKHU BIHUSIIOT MHOTHE BEIIECTBA, KOTOPHIE MOTYT COJEP>KATHCS
B TKaHAX WM B Oy(depHbIX cHUCTeMaX, MNPUMEHIEMBIX B OHOXHMHUYECKHUX
uccienoBanusx. [loaTomy ass mosrydeHus aOCOMIOTHBIX TaHHBIX TPAAYyHPOBOYHBIN
rpaduK ciemyeT CpOUTh MO0 TOMY K€ OeNKy, KOTOPhIii He0OOXOIUMO OTPEACIUTh B
pacTBope.

Matepuan ucciaenoBaHUA:  OWUONOTMYECKHME  KUAKOCTH (B
onpeensieMoM 00bemMe T0HKHO HaxoauThes oT 10 mo 100 mkr 6enka).

PeakTuBbl u oOopymoBaHUE: CTaHAAPTHBIM pacTBOp pacTBop BCA

(Obr4Mii CHIBOPOTOUHBIN anbOyMuH), peakTuB A (2% pacTBop kapOoOHaTa HATpPUS B



0,1 H pacTBOpe ruapokcuma HaTpus), peaktuB B (0,5% pactBop cynbdara menu B
1% pacTtBOpe muTpara Harpus), peaktu Pomuna*, poromerp «Ixcnepr-003».

Xonx paGoThI.

[lepen onpenenennem cmemmBaroT S0 mur peaktuBa A u 1 mu peaktuBa B -
(pactBop C), peaktuB @onuHa pa3z0aBisgIoT B 2 pasa.

JIisi moCTpoeHusi TpajydpoOBOYHOTO Trpaduka TPUMEHSIOT CTaHAAPTHBIN
pactBop Oenka BCA ¢ konmentparmeit 200 MKr/mit, TOTOBAT pacTBOPHI Oelika ¢

pa3HOM KOHIIEHTpAIIMEH, KaK TTOKa3aHo B TaOJIHIIE.

Ne mp. cranzm. 200 JHuctmummpoBa | Konuentpanu | Conepxxanue
MKT/MJI pacTBOp | HHas BoJia, MJI s OelIka, OeJIka B
BCA, mn MKT/MJT mpo0e, MKT
p-p - 1,00 0 0
CpaBHEHUS

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

5 1,00 - 200 200

OAHOBPEMEHHO CTaBAT MPOOUPKY C MPOOOI HEU3BECTHON KOHIIEHTPALIMH.

B xaxnayro npodupky nobasisior 5 mi peaktuBa C, nepememnBaior. Yepes
10 MunyT no6asnstor 0,5 M pa3BeieHHOTO B 2 pa3a peakTrBa DoJiMHa TIIATEIBHO
NepeMeNInBaroT U noMmemator B tepmoctar npu 37°C Ha 30 MUHYT [Uisl pa3BUTHS
okpacku. @oToMeTpupyIoT Ha (hoTOMETpE MpH JAJIMHE BOTHBI 700 HM.

[Io pe3ynbraraMm M3MEpPEHUN CTPOST TPATYMPOBOUHBIA Trpaduk cC
UCTIOIb30BAHNEM KOMITbIOTEpHBIX mporpamMm (MicrosoftExel wmu SigmaPlot) u
OMpENIEIIAIOT Co/iepKaHue Oelika B HeM3BECTHOM mpooe.

Odpopmunenune pabdoTsl. Onucats npuHIMI MeToaa Jloypu. Pedynbratsl
U3MEPEHHM, rpalyupOBOYHBIA IpaduK M pacyeTbl 3aHECTH B pabouyl0 TETpajb.

PaccuntaTh ommoOKy 3KCIIepUMEHTa U CACIATh BBIBOJ IO padoTe.

4 Peaktus ®onuHa. B kpyriiogonHyo konby Ha 1,5-2 1 BHocar 100 r Boasdpamara Hatpus Na;WO4x2H,0 unm 25
r monOaTa Hatpust NazMoO4x2H,0 u B 700 mut muctmiummpoBanHoi Bojsl. K pactBopy no6asistor 50 mut 80%-
HOro pactBopa dochoproii kuciotel U 100 M koutertpuposanHoit HCI. K konbe npucoeuHMI0T 006paTHBbIIM
XOJIOMUIIBHUK U KUIATAT B TeueHue 10 dacos, 3atem npubasisiior 150 r LizSO4, 50 mu1 Bojist 1 3—4 kariu 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 M TIepe/] yIIoTpeOsieHHeM pa30aBIsioT AUCTHINTMPOBAHHOM BOOH 1 : 1.



Pa6ora 8. KosimuecTBeHHoe onpenesenne 0eaka no merony bpandopn

HeJIB Da6OTI)I — OCBOMUTH I-I}’B(.3TBI/ITeJIBHI)II\/’I METOA KOJHNMYCCTBCHHOIO

ornpezeneHus 0eIKOB ISl MUKPOKOJIMYECTB aHATU3UPYEMbIX 00pa3IoB.

Omnpenenenre KoHLeHTpanuu 0eiaka MetoioM bpaadopa — oaun u3 Hanbonee
MOMYJISIPHBIX METOJOB, UCIIOIB3YEMBII JJI ONpEAesIeHUs KOHIIEHTpaluu Oenka B
pacTBope. DTOT METOJ, Tak e, Kak u Merona Jloypu, TpeOyeT NOCTpOeHHUS
CTAaHJAPTHOM TPagyHMpOBOYHOM KPUBOM IEpel HU3MEPEHUEM KOHLEHTPALUHU
HeusBecTHoro 6enka. Meron bpaadopa ocHOBaH Ha cIBUTe CHEKTpa MOTJIONICHUS
kymaccu (Coomassie Blue) B cropony 3naueHuii 595 HM npsiMO TTPOTIOPITHOHAIEHO
KOHIIEHTpAIIUU COJIeprKaIierocs B pacteope 6enka. Kymaccu o6pazyeT KoMIuiekc ¢
O€JIKOM; 3TOT KOMILIEKC M3MEPSIOT MPHU JJIMHE BOJHBI 595 HM. AGCOpOIMOHHAS
dboTomeTpus KOMILIEKca KyMaccH/0eI0K UMEeT OYeHb BBICOKYIO YyBCTBUTEIBHOCTh
u dbdekTuBHA Jaxke B cllydae CJICAOBBIX  KOHIICHTpalMii  OEIKOB.
UyBctBuTEeNnbHOCTh METONOB Jloypu u bpaadopn comocraBuma, HO peareHTHI
MeTtoza Jloypu 001a1at0T OOIBIITUM CPOJICTBOM K II00YIMHAM, a MeToaa bpaadopa
— K aJJbOyMHUHAM.

Matepuan HCCIEeOBaHMU.  pacTBop  Oelka  HEU3BECTHOU
KOHIICHTpAIUH.

PeakTuBbl u 060pya0BaHUeE  CTaHAAPTHBIE pacTBOPHI Oenka 0,5 Mr/mi
u 1 mr/mi, peaktus Bpaadopn®, poromerp «Ixcmepr-003».

Xom paGoThI.

Ilepeo onpedenenuem xonyenmpam peaxmusa bpeogopo pazbasnsirom 6 5
pas (8 npobupxy oobasnsaom 1 mn peakmusa u 4 M1 OUCMULIUPOBAHHOU 800bl).

1. [TocTpoenue rpaayupoBOYHOTO rpaduka.

% Peaktus bpaadopa. 100 mr kymaccu G-250 pacteoputs B 50 M1 cniupra u 106asuts 100 Mt oprodocdopHoit
KHUCIIOTHI, TOBECTH 110 | J1 BOZOH 1 podHIbTPOBaTh Yepe3 OyMakHbIN GuibTp.

Buumanue! Pearent ouens gyyBcTBHTENEH K OenKy (1—2 mr/mir). Bee 1omkHO ObITE aOCONIOTHO YUCTBIM M TIOCYAQ, U
OyMaxxHBIH (QUIBTp, ¥ KIOBETHI U PyKH, HHaYe PacTBOP MOCHHEET U MPUAET B HETOAHOCTh. UNCTHIN peakTHB
Bpandopa nmeer KOpUYHEBBII IBET M CHHEEST NPU HAINYUH OeJKa



J7is TOCTpOeHUsI TPaAyUPOBOYHOTO rpadrka MPUMEHSIOT PacTBOPHI OeJKa ¢
KoHIeHTparueit 0,5 mr/mi u 1 Mr/mi, A nocTpoeHus rpaduka roTOBAT PacTBOPHI

OeJIKa coryIacHO TaOJIuIE:

Konuenrpanus O6BeM KonuenTtpanus
Ne UCXOJHOTO ACTBODA JuctunnupoBaHHast | Oenka B pooe,
nop. | pacTBopa Oelka, 612111<a hfm BOJIa, MKJI MKI/MJ
MI/Mil ’
1 0,5 20 80 100
2 0,5 50 50 250
3 0,5 75 25 375
4 1,0 50 50 500
3) 1,0 75 25 750
6 1,0 100 0 1000

OHOBPEMEHHO CTaBST NPOOUPKY € MPOOOH HEM3BECTHON KOHLIEHTPALIUH.

B kaxnayio npoOupky A00aBiSIOT MO 5 M pa30aBlICHHOTO PEaKTHBa
bpendopa. BeiaepxkuBaror npoObupkud 15 MUHYT B TEMHOM MECTE€ M H3MEPSIOT
HKCTUHKLMIO PACTBOPOB Ha (POTOMETpE MPOTUB KOHTPOJIBHOTO pacTBopa (PEeaKkTHB
bpandopn). Usmepenre npoBoAsIT B KIOBETE TOMIIMHOM 1 cM, AyirHa BOJIHBI 590 HM.

2. Ilo mocTpoeHHOMY TIpaayHMpOBOYHOMY TIpauKy, C HUCHOJIb30BaHUEM
KoMmmblOTepHbIX  Tporpamm  (MicrosoftExel wmum  SigmaPlot), ompenensiror
cojiepkanue Oejika B HEU3BECTHOM Mpooe.

Odopmnenue pabotel. Oxapakrepu3oBaTh NPHUHIMI  METOMA
bpaadopa, pe3ynbraTsl U3MEpEHUH, IpalyHpOBOYHBINA IpadUK U pacyeThl 3aHECTU

B pabouyro TETpaib.



Padora 9. BbigeseHue pHOOHYKJICONPOTEHMHOB W3 JAPOAKeHd U

KQ4e¢CTBCHHOC ONPEACJICHUE ITPOAYKTOB U3 'HIPOJIN3a

Llenp paGorel — Beigenutrs ApokeBe  pUOOHYKICONPOTEUHBI U

0XapaKTEPU30BATh OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI.

HyxknenHnoBble KUCIOTHI B KJIETKE HAXOAATCS B BUJI€ HYKJICONPOTEMHOB. [1pu
YaCTUYHOM THUIPOJIN3€ HYKICONPOTEHUHBI pacmaiaroTcss Ha Oenkud (TUCTOHBI) U
nykienHoBbie kucnoTel (JJHK m PHK). [IHK u PHK, umes cxomHoe ctpoeHue,
HECKOJBKO OTJMYAIOTCS IO COCTaBHbIM KOMIOHEeHTaM. CrneuupuiyeckuMu
pEaKIUsIMU MOXHO BBISIBUTh OCHOBHBIE KOMIIOHEHThI HYKJIEHMHOBBIX KHUCJIOT. [Ipu
MOJHOM THUJIPOJIN3€ HYKIJIECUHOBBIE KHUCJIOTHI PACIaJaioTCsi Ha COCTaBJISIIOIINE
KOMITOHEHTBI: TETEPOIUKINYECKIE OCHOBAHUS (IIypUHOBBIC WM MUPUMUIUHOBBIE),
ocTaTku caxapa (pubdo3y uiu J1e30Kcupru003y) u octaTku PochOopHO KUCTOTHI.

MaTtepuan uccieaOBaHUS: CBEKHUE MEKAPCKUE APOKKHU.

PeakTuBbel 1 o6opynoBanue: 10% pacrBop cepnoit kucnotsl, 0,4% u
10% pactBOpBl THApoKcHAa HaTpus, 1% pactBop cymbdara meau (1), ammmax
KOHLIEHTPUPOBAHHBIH, MOMMOAeHOBEI peaktus®, 1% pacTBOop HUTpara cepebpa,
NIECOK, IUATUIIOBBIA 3QUp, CTyINKa, MPOOUPKH, KPYTIOJOHHBIE KOJIObI, 0OpaTHbBIE
XOJIOIWJILHUKH, TIeCUaHble OaHU, BOPOHKH, (DUITBTPHI.

Xona paGoThl.

Onwit 1. Boioenenue puoonykneonpomeunos (PHII)

10 T gpoxcKeit CMEIMBAIOT B CTYIIKE CO CMECHIO M3 2 MII AUATHIIOBOTO dupa
1 2 MJI BOJIBI, TOOABJISIIOT 5 T TIECKa U TIIATEJIbHO PACTUPAIOT, IPUIIUBAsI K pacTepTOn
Macce HeOonpiuMu nopiusamu 40-50 mn 0,4% pacTBopa TUAPOKCUIA HATPUS.
Pactupanue nponomkarot eme 15-20 mun. [Tocne 3Toro ocagok oTGUIbTPOBHIBAIOT
unu otaensoT neHTpudyruposanueM (10 munyt npu 10000 06.). Ientpudyrar
CJIMBAIOT B CTAKaH U K HEMY TPUOaBIISIOT HeOombmuMu nopiusimu (1o 0,1 mur) 10%-
HYI0 KuCIOTy 10 cnabokucnon peakuu (0,5 wor). ITlomyueHHbId  ocajok

HYKJICOMPOTEMHOB OTAENIOT HeHTpudyrupoBanueM (10 munyt npu 10000 06.).

® Monu6aenoBe1it peaktnB. CMermuBatot 15% pacTBOp MoMG1aTa aMMOHHS C @30THOM KHMCIIOTOM (KOHIL.) B
otHomenuu 110:90.



Oneit 2. I'uoponusz PHII

B kpyrnmomonnyto konby momemarot 0,5 T ocanka u 3amuBaroT 4 mur 10%
pacTBoOpa cepHOM KUCIOThI. B K010y BCTaBISAIOT XOJIOIUIBHUK (CTEKIISIHHAS TPYOKa
JuHOU 25—-30 cM), U CTaBAT Ha MECUYaHyI0 OaHIO WK acOecTOBYIO ceTKy. Yepes 1 u
Mocjie Hayalla KUMEHUS >KUJIKOCTH TUIPOJU3 MpEeKpalaroT, AT OCTHITh
COJIEP)KUMOMY KOJIOBI M (UIBTPYIOT uepe3 Oymaxubii punbTp. B duasTpare
OTKPBIBAIOT MPOAYKTHI THAPOIN3a HYKJICOPOTENHOB KAUYECTBEHHBIMU PEAKIIHSIMHU.

OnwiT 3. Buypemosas peakyus na nonunenmuobvl

K 5 xamnsaMm rugponuzara 100aBiastoT OMypeToBblid peakTuB. HabmrogaroT 3a
M3MEHEHHUEM IIBETa PACTBOPA.

Onwit 4. Ilpoba Tpommepa na puoo3y u 0e3oxkcupudo3y

K 5 kamsim rugponuzata 1o6asisitoT 20 kanenb 10% pacTBopa rupokcuia
Hatpuss u 10 xamens 1% pactBopa cynbdara menu (Il) mo mosiBieHus ocaaka
ruapokcuaa meau (11). [Ipobupky HarpeBaroT 10 BBITIAJEHUS OCAIKA.

OnwiT 5. Cepedpanaa npooa na nypunosvle 0CHOBAHUA

10 xamens ruapoiM3aTa HEUTPAIM3YIOT | Karuied KOHIEHTPUPOBAHHOIO
amMmMuaka U 100aBisOT 5 kamenb 1% pactBopa HuTpaTta cepebpa. Ilpu crosHuM
yepe3 3—5 MUH BBINAJAET HEOOJBIION PHIXJIBIA OCaJOK CEPEOPSHBIX COCTMHEHUN
MyPUHOBBIX OCHOBAHUM, OKPAIIICHHBIN B OYpBIii 1IBET.

OnwiT 6. Monauboenosasn npoda na pocghopnyro Kucionty

K 20 xamnsm MonubaeHOBOTO peakTuBa (pacTBOp MoiuOaaTa aMMOHUS B
a30THOM KHUCIOTE) NO00ABISIOT 2 - 3 KAl THAPOJIM3aTa U KHUISTAT HECKOJIbKO
MUHYT Ha OTKpHITOM orHe. B mnpucyrctBum (ochopHOi KUCTOTHI KUAKOCTH
OKpaIllUBaCTCs B JIMMOHHO-KENITHIA UBET. [Ipu OXJaXIeHUM BBINAJAET KEITHIU
KPUCTAUTNYECKUN 0CaJIOK KOMILJIEKCHOTO coequHeHUs (PochopHOMOTNOAEHOBOTO
aMMOHHSI:
12(N H4)2|V|OO4 + H3PO4 + 21HNO; — (NH3)3PO412M003 + 21NH4NO5; + 12 H,0O

Odopmnenue pabGoTel. Pesymprarel  mabopaTopHOil  pabOTHI

3aMUCHIBAIOT B TETPaab B BUJIEC TAOIHUIIBI.



KoMritoHeHTBI

HYKJICOIIPOTCHUHA

KauecTBeHHas peaKuus

HaGmronenus




PA3JIEJI 3. DEPMEHTbBI

Depmenmvl  (OH3UMBI) —  3TO  OHMOJOTMYECKHE  KaTaJu3aTOpHI,
MPEICTABIISAIONINE COOOM MPOCThIe WM ClIoKHBIE Oenku. [IpocTeTndeckas rpymnmna
CJIOXHBIX OEITKOB MOXKET OBITH ITPEICTABICHA HOHAMHU METAIIOB (KOGhakmopwl) WIn
pa3IMYHBIMU OPraHUYECKUMH COCTUHCHHUIMU (Koghepmenmul).

Hayxka, 3annmaromasics usyueHueM (hepMEHTOB, HA3bIBAECTCS OH3UMOJIO2UE.

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.

MEXAHHW3M JEVCTBUSA ®PEPMEHTOB
Pa6ora 10. CpaBHeHMe 1eliCTBUS HEOPraHMYECKHUX KaTAJIM3aTOPOB U
(¢epmenToB

['maBHOE OT/IMUKE PEPMEHTOB OT KaTAIM3aTOPOB HEOMOJIOTHUECKOM MPUPOIbI
COCTOMT B MCKJIIOYUTEIBHO BBICOKOM KaTaJIMTHUYECKOW AKTUBHOCTH W SIPKO
BBIPDOKEHHOW CHNEIU(PUIHOCTA JEHUCTBUA, YTO OOYCIIOBIEHO OCOOEHHOCTSIMU
CTPOEHUS U MEXaHU3MOM UX JIEUCTBUS.

[Ton neiicTBUeM epMeHTa aMUIIa3bl CIFOHBI B POTOBOM MOJIOCTH HAUYMHACTCS
MpoliecC MEepPeBapUBAHUS YIIIEBOJIOB. DTOT (hepMeHT d(DPPEKTUBHO KaTaIU3UPYET
rugaposns a-(1—4)-cBsizelt B MOJICKyJIe Kpaxmalia, pacileruiss MoJiicaxapuj 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
Heruaponn3oBaHHBIN KpaxMaa MOXHO OOHApY>KUTh MO PEAKIUU C HOAOM,
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 00pa3yeTcsi CMECh OJIMIocaxapuoB U IIIOKO3bL. [1rok03a

TaKXKe JJaeT peakiuio Tpommepa.

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

Matepuan UCCIETOBAaHUS: pacTBop aMUJIa3bl CJIIOHBI
(buonmornueckuii katanuzatop), 10% pacTBOp COJISTHOM KUCIOTHI (HEOpraHUYECKUH
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
HaATpHs, TUCTUJUIMPOBAHHAS BOJA.

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
noMenIaroT B TepMocTat npu t = 38°C, a npoOupKy 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
POOUPOK U JOOABIISIOT K KaXK10H 1Mo Karuie pactBopa Jlroross. [1o naTeHCUBHOCTH

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 nmpoOUpKH 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




Pa6ora 11. KauecTBeHHBbIe MPOOBLI HA IpUCYTCTBUE (epMEHTOB

[{enb paboOThl — 03HAKOMUTHCS C METOAAMH OOHApYKeHUs! (PePMEHTOB.

depMeHTHl B OMOJIOTHYECKUX MpenapaTax U KUAKOCTIX MOKHO OOHAPYKUTh
TI0 TTOSIBJICHUIO TIPOAYKTA PEaKINH, KOTOPYIO KaTaJu3upyeT JTaHHbIN (ePMEHT.

OnsiT 1. Omkpvimue amunasol 6 ciione

Matepuan uccinenqoBaHus: pa30aBieHHas CIIOHA.

PeakTuBbl M 00OpylnoOBaHUE: BOJAsHAs OaHs, CTEKISHHAs BOPOHKA,
nunHAp Ha 50 mul, cTakaHbl JabopaTopHble, TpoOupku, 1% pacTBop Kpaxmara,
peaktuB JIroroms.

Xon paboTHhI.

1. [IpuroroBieHue pa306aBICHHON CIIOHBI.

Por omonackuBaror 2-3 pasza BOAOM I YHAJE€HHUS OCTAaTKOB NUIIU. B
MEpHYIO MPOOUPKY BHOCIT | MJI CIIOHBI U JTOOABISIIOT 9 MJI TUCTUIUTMPOBAHHOMN
BOJIbI.

2. I'maponns kpaxmasia noj IeVCTBUEM aMuiIa3bl CIIOHBI.

B nBe npoOupku HAIMBAIOT MO 5 MJI pacTBOpa KpaxmMalia U B OJIHY U3 HUX - D
MJ BOJBL, a B APYryl0 — 5 MJ pacTBopa citoHbl. O0e MpoOMpKH MOMENIAIOT B
BoJsiHyt0 Oanro mpu 40°C. Uepe3 1 MUH OT KakJI0W CMECH OTOMpPAIOT IO Karuie
KUJKOCTH M CMEILIMBAIOT C Kareljield peakTuBa JIroross, 3apaHee HAaHECEHHOTO Ha
CTEKJISIHHYIO MIacTUHKY. [loBTOpsIOT onepanuto uepes 2, 4, 6, 8 mun. Habmrogator
3a U3MEHEHUEM OKPaCKH TMOcCIe J0OaBICHHUS.

Odopminenue padboThl. PesynbTaThl HAOMIOAECHUN 3aHOCST B TAOJIUILY U

JIeat0T BBIBOJIBI O HATMYUH (PEPMEHTA B CIIIOHE.

Bpewms Oxkpacka ¢ peaktuBoM Jltoross
MHKyOauu KoHTposibHas npoba Uccnegyemast mpoba
1 Mun
2 MUH
4 MUH
6 MUH
8 MHH




OnsiT 2. OmKpsimue ypeaszul 8 coe8oii MyKe
VYpeaza  (xkapbammm-ammmorumporniaza; Kd  3.5.1.5) karanusupyer
pacmerienne ModeBuHbI 10 CO, m NHs;. IlosBnenne ammuaka cmemaer pH B

ICJIOYHYIO 30HY, 4TO 0OHAPYKUBAETCS C TOMOIIBIO MHAUKAaTOpa — heHondranenHa.

0
I easa
H,N—C—NH, + H0 Y23 5 \n} + co,t

NHz + H,0 NH,OH

NH,OH === NH; + OH

Matepuan uccieqoOBaHU: ypeas3a, COAEpKAIAsACsI B COEBOM MYKE.

PeakTuBbl U 00OpyAoOBaHUE: TEPMOCTAT, MUIETKH, IPoOUpKH, 1%
BOJIHBII pacTBOpP MOUYEBUHBI, 1% CIMPTOBON pacTBOp PeHOIPTaTICHHA.

Xon paGoThl.

B nBe nmpoOupku orMmepuBatoT no 2 ma 1% pactBopa MOUYEBUHBI, 3aTEM B
KOKIYI0 TPOOUPKY 100aBistoT 1o 2 kammm ¢enondranenHa u no 100 Mr coesoit
Myku. OO0e mnpoOupku Xopomo nepememuBaoT. OIHYy TpPoOUPKY CTaBAT B
tepmoctar npu 38°C Ha 30 muH. Copep>KMMoe BTOPOM MPOOUPKU KHUIATIT Ha
BOJSIHOU OaHe.

Odopmunenue pabOoTh: HAOTIOJAIOT 33 U3MEHEHHEM OKPACKHU

PacTBOPOB U 3aMKMCHIBAIOT HAOIOACHUS B TAOIUILY.

ITpoba HaOmromaemast okpacka
CBexuli pacTBOp ypeasbl
[ IpOKUIIsSTYEHHBIN PACTBOP ypeas3bl

OnwiT 3. Ob6Hapysicenue mupo3unaszvl 8 Kapmodghene

KadecTBeHHBIC peakIuu Ha OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC (HEPMEHTHI
MO3BOJISIOT ~ OMPEACNTUTh  y4acTHEe IJTHUX (PEPMEHTOB B  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX TMporeccax. DepMeHT Tupos3uHaza (MOHO(]EHOJOKCHIa3a)
SBJIICTCS] METAIIONIOPGUPUHOM, COIEPKAIINM MEIh B aKTUBHOM 1IeHTpe. DepMeHT
o0JiajaeT TPYNIOBOM CHEMU(PUYHOCTHIO W KaTaJIM3UPYET OKUCICHHE MHOTUX

(GeHOoJIOB: TUPO3MHA, aipEHATIMHA U JIp. KUCJIOPOAOM BO3/1yXa.



[Ipu oxkuciaeHnn TUpO3UHA 00Pa3yIOTCs MPOTYKTHI KPACHOTO LIBETA, KOTOPHIE

34TCM IIPCBPAIIAOTCA B I-IeprII\/'I IIUIrMCHT — MCJIaHUH.

HO
NH, NH

2
H, | [0] H, | [0]
HO C —CH—COOH—— HO C —CH—COOH —

3 4-purunapokcndeHnn anaHH (4 OODA)

0]
NH, 0]
Hy |
O C - CH—COOH —— COOH—>MenaHuH
@) N
H

A O®A - xHOH MUTMEHT KPacHOr O LiBeT a

Matepuan uccieaoBaHusi: KapTodeb (CHIPOM U BapeHBIi).

PeaktuBbel u oOopynoBanue: 1% pactBop THpO3MHA, MPOOUPKH,
IIUIIETKH.

Xon paborel. Ha moBepXHOCTh cpe3a ChIpOTO M BAapeHOro Kaprodens
HaHecTH 1-2 karum pacTBopa THpo3uHa. HabmroaaTs 3a H3MEHEHHEM OKPACKH.

Odbopmnenue paboTh:

[Ipu odopmiieHnHn yka3bIBalOT (PEpPMEHT, KODEPMEHT, TOHOP M aKIENTOp
AJIEKTPOHOB B TKAaHW, JOHOP M aKLENTOP 3JEKTPOHOB B OIIBITE, a TAKXKE 3aHOCAT

HaOJII0JICHHS B TaOIUILY.

Hccnenyemblii matepualn HaOmronenus
Ceipoii kapTodennb
Bapensblii kapTodenb




CHEIUO®UYHOCTD JEHCTBUA ®PEPMEHTOB

PaGora 12. AGcosoTHasA cieu(pMYHOCTH ypeas3bl

Llenp Da6OTBI — BBUICHHUTH OCHOBHBLIC BHUJBI CY6CTpaTHOI?I CH@HI/I(bI/I‘IHOCTI/I

(bepMeHTOB.

Metoa OcHOBaH Ha ONpeAesiCHHH aMMHaKa, 00pa3yIoIIerocs Mo JeicTBreM
ypea3bl COeBOW MyKM Ha MOYEBHHY. BbigeneHue ammuaka oOHapyKHBaeTcs IO
3armaxy M 10 HW3MEHEHHIO OKpacku (QeHondTanenna. Jns moaTBepkIeHUs
a0COMIOTHON CHEU(PUUHOCTH ypea3bl CPaBHUBAIOT BO3MOXKHOCTH THAPOIU3A

yp€a30il BEIIECTB, CXOJHBIX 110 CTPOECHUIO C MOYEBUHOI:

HoN H,N H2N

0 S O
HoN HoN H3C
Mo4eBMHA TUomMo4eBnHa auetamumj

MaTtepuan uccieJOBaHUS: COEBAsI MyKa, COEBOE MOJIOKO.

PeakTuBbl UM 00OpyJdOBaHHE: NUNETKH, NpoOupku, 1% pacTBOp
THOMOYEBHHBI, 1% pacTBOp MoueBuHBI, 0,5% crnupToBoit pacTBop heHodranenHa
WJIM YHUBEpCcajabHasl MHAUKATOpHAs Oymara.

Xon paboTHI.

B onny npoOupky nomemaroT 1 MiI pacTBOpa MOYEBHMHBI, BO BTOPYIO -
THOMOYEBHUHBI. B kaxayro nodasistoT npuMmepHo 100 Mr coeBod MyKH U 2 Karuiu
pactBopa ¢eHondTarenHa, TIaTeIbHO MePEMEIINBAIOT U OCTABISAIOT CTOSTh IPU
KOMHATHOM TEMIIEPATypE.

Odopmnenue pabotThwl. 3anucarh HaOOeHUs B Tabiuiy. Hanucath

IMPOTCKAOIIUC B IIPOLICCCC OIIbITAa PCAKIIUH. CI[GJ'IaTI) BBIBOA.

depMeHT Cyb6ctpar [Tpo6nl Ha amMmmuak
dbenondranenn 3amax




Padora 13. Cnenngu4HOCTD ACHCTBUSA aMUJIA3bl U CaXapa3bl

[leap paGoThl — BBIAICHHTH OCHOBHBIE BHJBI CyOCTpaTHOW CIEU(DUIHOCTH
(hepMEeHTOB.

MeTon OCHOBaH Ha CpPaBHUTEIBHOM HM3YYEHHHM THAPOJIM3A O-aMWJIa30M U
caxapa3oil pa3HBIX CyOCTpaTOB, COJEPKAIMX TIMKO3WIHBIC CBS3HM: Kpaxmaia U
caxaposbl.

depMeHTHI KaTaTU3UPYIOT PEAKIINH 110 CXEME:

Kpaxman + nH,O amwmasa  noyerpuHbl + MarnbTo3a

caxapas
caxaposa + H,O caxapasa, rmoKosa + PpyKTo3a

MaTepuan uccled0BaHUSA: PACTBOP aMUIa3b>, 1

% pacTBOp caxapassl

PeakTuBbl M 0O0OpyJIOBaHHUE: TMHUIETKH, MPOOUPKU, MPEIMETHOE
CTEKJ0, TepMocTtar, 2% pacTBOp caxaposbl, 1% pacTBOp Kpaxmamua, pacTBOp
Jlrorons, 1% pactBop cynbdara menu, 10% pacTBOp ruapOKCHIA HATPUSI.

Xon paboTHhI.

Hywmepytot detbipe nmpodupku. B npoOupku 1 u 2 HanuBaioT 2 Mil pacTBopa
Kpaxmaia; B mpooupku 3 u 4 — o 2 MJI pacTBOpa caxaposbl. 3aTeM B poOupku 1 u
3 BHOcaT o 0,5 M pacTBOpa amuiiasel, a B mpobupku 2 u 4 — no 0,5 mi1 pactBopa
caxapasbl. [lepememmuBaroT coep>kxumoe 1 cTaBat Ha 10 MUH B BOJASIHYIO OaHIO MPpU
t = 40°C. Ilocne oxjaxkaeHUs! MPOJEIBIBAIOT PEAKIMU C WOJOM Ha MPUCYTCTBUE
KpaxMalia B mpodax 1 u 2 u BoccTaHaBIMBAIOIIUX caxapoB (peakius Tpommepa) —
B ripo0ax 3 u 4.

Odopmnenue pabotsl. HabmoneHus 3anuchIBalOT B TAOIHILY U IETAIOT

BBIBO/I O CHICIIU(DUIHOCTH JICUCTBUS UCCIIETyEeMbIX ()epPMEHTOB.

Ne ipo6s1 | DepmeHT Cybctpar | [IpoOa Ha kpaxmain | Peakius
Tpommepa

ammiIaza | Kpaxmai
caxapasa | Kpaxmal
ammiiasa | caxaposa
caxapasza | caxaposa

AIWINPF

25 POT OMOJIACKUBAIOT BOJOH ISt yAaJleHUs1 OCTaTKOB NUIIH. OTMEPSIOT UUAMHAPOM 50 MJI TUCTUILITUPOBAHHOM
BOJIBI U1 OTOJIACKHMBAIOT €10 POT B TeUCHHE 3-5 MUH B HECKOIBKO mpreMoB. COOpaHHYIO KUAKOCTh (DHMIIBTPYIOT Yepes
BaTy WIH (QIIBTP.



3ABUCUMOCTDb CKOPOCTHA ®EPMEHTATUBHOM PEAKIIUU OT
PA3/IMYHbBIX ®AKTOPOB

depMeHTbl XapaKTepPU3YIOTCS BBICOKOM KaTaTUTHUYECKOW aKTHUBHOCTHIO,
CHenu(UIHOCTRIO JICUCTBUS, YYBCTBUTEIBHOCTHIO K WM3MEHEHHIO BHEIIHUX
daktopoB (Temmeparypa, pH, wuoHHas cuna, JeHCTBUE UMHTUOUTOPOB W

aKTHUBATOPOB).

Pa0ora 14. Bausinne Temneparypbl Ha AaKTUBHOCTH (hepMEeHTOB

Llenp Da6OTBI — BBISIBUTH 3dBUCHUMOCTb CKOPOCTHU (I)epMeHTaTHBHOﬁpeaKHHH

OT TEMITepPaTypHI.

CKopoCTh (PEpPMEHTATHBHBIX PEAKIUN YBEIWYUBACTCA TPH YBEIHMYCHHUH
TeMIIepaTyphl J10 onpeerneHHoro npenaena. [Ipu BrICOKMX TeMnepaTypax HacTyInaer
TEIJIOBass JIeHAaTypamus (PEPMEHTOB U CKOPOCTh pEaKIMii, KOTOphIC OHH
KaTaJM3UPYIOT, MaJaeT 10 HyJIs.

CKOpOCTh pacHICIUICHHs] Kpaxmalia amMuiIa3oil MOXHO KOHTPOJIMPOBATH,
WCITOJIB3YsI PEAKITHIO KpaxMaia ¢ HOJIOM.

Matepuan ucclieJOBaAaHUS: PaCTBOP aMHJIa3bl CIIOHBI

PeakTuBbl um oOOpymoBaHWE: THUIETKH, MPOOWPKH, TMPEIMETHBIE
crekia, repmocTat ¢ t = 40°C, kursimas BoasiHas 6aHs1, 6aHs co jabaoM, 1% pacTtBop
Kpaxmaja, peakTus JIroross.

Xon paboTHhI.

[IpuroroBieHue pacTBOpa amMmuiIasbl CIIOHBI: POT OMOJACKUBAIOT 2—3 pasza
BOJIOM JIJIS yJIaJICHUST OCTAaTKOB MUIIH. B MepHYI0 IpOOHPKY BHOCAT 1 MJT CITFOHBI U
T00aBJISIOT 9 MJT TUCTHIITTMPOBAHHON BOJIBI.

Hanusarot B 4 npobupku 1Mo 2 MJ1 pacTBOpa Kpaxmalia u erie B 4 mpoOupKu
no 0,5 mu pactBopa ammiasbl. [lepByro mapy npobupok (omHa - ¢ GepMEHTOM,
Jpyras - C KpaxMajioM) MTOMEMIAOT B 0aHIO CO JILJIOM, BTOPYIO Mapy OCTABJISIFOT MPHU
KOMHATHOHM TeMIepaType, TPEThI0 mapy NpoOUPOK MOMEIIAIOT B TepMocTaT mpu 40

OC, ueTBepTYyIO - B KUIAINIYIO BOASHYIO OaHIO.



2. Yepe3 5 MUH COIEPKUMOE KaXKIOW Mapbl MPOOUPOK CIMBAIOT BMECTE U
OCTaBJISIIOT HA 5 MUH B T€X K€ yCIOBUSIX.

3. Yepes | MMH u3 KaxJI0W NpoOMpPKU OTOMPAIOT KaIull0 KUAKOCTH Ha
INPEIMETHOE CTEKJIO W J00aBISIIOT K HEW Kamo peaktuBa Jlroroms. Ecmum
HOSIBJIIETCA CHMHEE OKpaIlMBaHHE, PACTBOPbI OCTABIIAIOT CTOATH €LIe HA | MUH U
ocjie 3TOro Bce MNOBTOPSIOT. IIpn HEOOXOAMMOCTH YBEIMYMBAIOT BpeMs
WHKyOanuu.

4. Ilocne ncye3HOBEHUs (DUOJIETOBOTO OKPAILIMBAHUS 3aIMCHIBAIOT BPEMsI
PEaKIuy IIPU KAKI0M TEMIIEpATYPE.

Odopminenue paboOTH: HAOMIOJAIOT 32 U3MEHEHHEM OKPaCKH

PaCTBOPOB, 3aIIMCBIBAIOT H&6J’IIOII€HI/I$I B Ta6J'II/II_[y 1 JCJIar0T BBIBO/I.

No TeMneparypa uHkyOauu, Bpewms peakuuu, MuH
poObI °C
1 0
2 20
3 40
4 100




Pa6ora 15. Bansinue "HrUOMTOPOB 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 KpaxMalia aMuiIa30il KOHTPOJIMPYIOT, UCIIOJIb3YS PEaKIMIo Kpaxmaia
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 BOJBI.

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

2. IlomHOTY nDPOXOXKAEHUE TUAPOJIW3a KOHTPOJMPYIOT MO pacTBOPY B
npoOupke 6e3 uHruduTopa. Jiis 3Toro yepes Kaxayro MUHYTY OTOMPAIOT MUTIETKON
KaIlIl0 PEaKMOHHOW MAacChl Ha MPEAMETHOE CTEKJIO M J00ABIAIOT K HEW Karuiro
peaktuBa Jlrorons. Kak TOJBKO HayHET uCYE3aTh CHHEE OKpAllWBAaHUE B
KOHTPOJILHOM PacTBOpPE, MPOBEPSIOT CTENECHb MPOXOXKIEHUS (PEPMEHTATHBHOTO
TUIPOJIN3a 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 16. KoHKypeHTHOe TOpMOKeHHe CYKIIHHATAerHAPOreHa3Hoi

AKTHBHOCTH

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

(epMEHTOB.

CyKuuHaTAETUAPOreHas3a MbILIL SBJISETCS Kene30(IaBOIpOTEUHOM, OJHUM
U3 KOMIIOHEHTOB ILIEMHU IEepeHOca AJIEKTPOHOB. DTOT (EPMEHT JIOKAIU30BaH B
muToxoHIpusaX. CyOcTpaToM CYKIMHATACTHIPOTeHA3bl SBISETCS  sIHTapHas
KHCJIOTa, KOTOpasi OKUCIAETCS 10 (yMapoBOil KUCIOTHL. B poiu MCKycCTBEHHOTO
aKIeNnTopa aTOMOB BOJIOPOJIa BBICTYIIAET METHJIEHOBAs CUHb. OKuCIeHHas Gopma
METHJICHOBOT'O CHMHETO OKpallleHa B CUHUH LIBET, a BOCCTAHOBJIEHHAs Jeikodopma
OecuBeTHa. MasnoHoBass KHUCJIOTa SIBJISIETCS KOHKYPEHTHBIM ~ HWHTHOUTOPOM
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 siHTapHOU KucnoThl (HeiTpanuzoBanHblii NaOH no 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 paGortsl. [nsg monmyuyeHnus epMeHTHOro mpemnapara 1-2 r cBexei
MBIIIIIBI, U3MEIbUEHHOW HOXHHIIAMH, PACTHPAIOT B CTymKe. [lodydeHHyo maccy
PaBHOMEPHO paclpeeisaioT B TPU NPOOUPKH.

3ateM B TpOOMPKH MNPWIMBAIOT PEAKTUBBI MO CXEMe, IPUBEICHHOU 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
nomMemarT B tepmoctar npu 40 °C Ha 5-20 MuH. (3aBUCUT OT aKTUBHOCTH
dbepmenTa).

Odopmunenue paboOTh:

[Tpu opopmiieHnn yKa3pIBatoT (pepMeHT, KOPEPMEHT, CyOCTpaT, HUHTUOUTOP,
JIOHOP M aKLENTOP IEKTPOHOB B TKaHH, JOHOP U aKLENTOP JIEKTPOHOB B OIIBITE, a

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



Padora 17. Biusane pH Ha akTMBHOCTHh aMWJIa3bl CIIOHBI

Ilenp paboTbl — BBIIBUTH BIUSHHE BOJOPOJHOIO IIOKa3aTens Ha
(bepMEeHTaTUBHYIO aKTUBHOCTb.

Ontumym pH mns nedicTBUSt aMuiasbl CIIOHBI MOKHO OINPENENIUTh MpHU
B3aMMO/ICHCTBUU €€ C KpaxMaJIOM IIpHU pa3indHbIX 3HaueHusax pH cpenbl. O cteneHn
pacllIeIIeHHs Kpaxmaia MOKHO CyIUTh MO PEAKIMU Kpaxmaja ¢ pacTBOpOM Hoja B
teueHue BpemeHu. [Ipu ontumanbHOM 3HaueHnu pH pacmeruienne kpaxmana
MPOUCXOUT TOJHOCTBIO ((puosieToBass okpacka ¢ HoaoMm orcyTcTByeT). [lo Mepe
yIAJIEHUS OT TOYKM ONTHMaJIbHOrO pH B KHCIYI0 WM ILEJTOYHYIO 30HY
pacuierieHne Kpaxmalla IPOU30UJIET TOJbKO YaCTUYHO IO CTaAUU JEKCTPUHOB
(kpacHO-Oypas uiu (huosIeToBasi OKpackKa) WM KpaxMall BOOOIIE pacIIeIIaThCs He
Oynet (CUHSS OKpacka.)

MaTepuan ucciaegOBaHUSA: aMUIa3a CIIOHBI.

PeakTuBbl: Kkpaxman, pactBop Jlorons; IUCTWIIMPOBAaHHASs BOJA;
pactBopsI (hocdaTHOTO Oydepa ¢ pasubim 3HaueHueM pH (5,4 — 8,0).

OOopynoBaHue: CTEKJISIHHBIE  MAaJlOYKW;  THIETKH, MPOOUPKH;
IPEIMETHBIE CTEKJIA.

Xon paGoThl.

[IpuroroBieHue pacTBOpa amuiasbl CIIOHBL: POT OMOJACKUBAIOT 2—3 pasa
BOJOM JIJIS ylaJi€eHUsl OCTAaTKOB MUIU. B MepHyt0 mpoOupKy BHOCAT 1 MII CITIIOHBI U
00aBJISIOT 9 MJT AUCTUIITTUPOBAHHON BOJIBI.

1. TIlepen Hauamom pabOTHI ONMPENETSIIOT aKTUBHOCTh aMUJia3bl CItOHBL. J[is
ATOro cMemuBaroT 1 M pactBopa kpaxmana u 0,5 mu pa3oasnensnoi 1: 10 citoHBbI.
Uepes kaxapie 2 MUH OTOMPAIOT 10 | Karie 3TO CMeCH U CMENIMBAIOT €€ C Karuien
pactBopa Woma Ha MNOpeAMETHOM cTekse. Kpaxmam [OKEH MOJHOCTBIO
pacHieriaThesl MpuOaM3uTensbHo 3a 10 MUH (TIOSBISIETCS KeNTas OKpacka Mpu
npobe ¢ ogom). Ecnu paciienienre npoucxoauT ObICTpee, CIIIOHY HaJo pa3BecTH
euie B 2, 3 unu 4 pasa.

2. B BoceMb poHYMEpOBaHHBIX MTPOOUPOK A00aBISIOT 1m0 2 Mit pochaTHOTO

oydepa c paznuuasim pH (ot 5,4 1o 8,0):



Ne ipoOb1 1 2 3 4 5 6 7 8
pH 5,4 5,8 6,2 6,6 6,8 7,0 7,4 8,0
CrnemyeT MOMHHTBH, YTO NMPU OTMEPUBAHWUHU Pa3HBIX Oy(]epHBIX pPacTBOPOB

HEJb34 MOJIb30BAThCS OJHON nuneTkoi. HeoOxoauMo MCnonb30BaTh KKl pas
YUCTYIO MUTETKY (MM HaJUBaTh U3 OIOPETKH).

3. B kaxxnyro mpoOupky n1006aBisitot 1mo 1 mi pactBopa kpaxmana u o 0,5 mi
IPUTOTOBJICHHOT'O PACTBOpPA CIIOHBI (Pa30aBIEHHOTO B 3aBUCUMOCTH OT AKTUBHOCTHU
amunasel 1:10; 1:20; 1:50; cm. 1. 1). Coneprkrmoe mpoOHpOK XOPOIIO B30AITHIBAIOT.

4. Yepe3z 1 mMuH u3 Kaxaod NpoOUPKH OTOMPAIOT KAIUIIO KUJKOCTU Ha
MpPEAMETHOE CTEKIIO U JOOABJISIIOT K HEH KaIullo pacTtBopa iona. Eciu nosBisieTcs
CUHEE OKpalIuBaHUe, PACTBOPHI OCTABIISIOT CTOSITH €lle Ha | MUH U TIOCJIE 3TOTO BCE
NOBTOPAIOT. OnpenenstoT BpeMs peakiuu B KaKIO0W MpOOHMpPKE 10 MOSBICHUS
KpacHO-Oyporo OKpauimBaHus.

Odopmunenue paboTbl. Habmonenus 3aH0CAT B 1a00paTOPHBIN )KypHAT
B BUJI€ TAOJIUILIBL.

pH 54 | 58 | 62 | 66 | 68 | 70 | 74 | 80

Bpewms peakiyu, MuH

JlenaroT BBIBOJI 00 aKTMBHOCTH (pEpMEHTa IpPHU pasziIWyHbIX 3HayeHusx pH

CpE/IbI.



Padora 18. KotuvecTBeHHOE onpeae/ieHHe AKTHBHOCTH TPHOHBIX

aMuJjIa3

Llenp Da6OTI>I — OCBOUTbL MCTOABI OIPCACICHUA AaKTUBHOCTH aMMHJIA3,

UCITIOJIb3yEMbI€ B MUILEBON POMBIIIEHHOCTH.

Wuorna miis  xapakTepUCTUKUA (EPMEHTHBIX MpernapaTtoB HUCIHOJIb3YIOT
YCIIOBHBIE E€IWHUIBI AaKTUBHOCTH. Tak, JUIsl ocaxapvBaHUs 3epHa B IIpoliecce
MIOJTyYEHUS CIIUPTA UCTIONB3YIOT PepMEHTHBIE MpenapaThl — rpuOHbIe amuiasbl. s
CPABHUTEJIBLHOTO OMPEEICHUs] aKTUBHOCTH T'PUOHBIX aMHIa3 MCIOIb3YIOT METO/T
Bonbremyra. Meton ocHOBaH Ha BBISIBJICHUH MPEACIBHOTO pa30aBieHus pacTBOpa
amuiIa3bl, IpU KOTOPOM €IIEe MPOUCXOJUT B CTAHJAPTHBIX YCIOBUSX PaCUIEIUICHHUE
OIPEJENICHHOI0 KOJIMYECTBA Kpaxmala J0 3pUTPOJIEKCTPHHA. Y CIIOBHBIE €UHULIBI
aKTUBHOCTH aMMJIa3 BBIPAXKAIOT aMWJIa3HbIM 4ucioM. Meron Bonsremyra
UCIOJIB3YIOT TAKXKE JJIsl ONPEJECICHNUs aMIIa3HOM aKTUBHOCTU B OMOJOTMYECKHX
KUIKOCTSX.

Matepuan uccinenoBaHus: pazdasneHusiil (1:50) npenapatr rpuOHbBIX
amuIIa3 JJis UCTIO0JIb30BaHUS Ha CIIMPTOBBIX 3aBOJIAX

PeaktuBbr: 1%-ubiii kpaxman B 1%-Hom xiopuae Hatpus; 10%-Has
CEpHasi KucioTa; pactBop Jlroros.

Ob6opynoBanue: TtepMoctar Ha 37°C; mTaTuB J1abOpPaTOPHBIA C
pOOMpPKaMHU; MUMETKU.

Xom paGoThI.

Hywmepytrot 12 npoOupok 1 BHOCAT B KaX1yt0 U3 HUX 10 1 M1 Boabl. [lanee B
npobupky 1 nobaBisa0T 1 M1 mpenapaTa aMmuiIa3 ¥ XOpOLIO MEPEMEIIMBAIOT. 3aTeM
1 M1 KUAKOCTH U3 IpoOupku 1 mepeHocsT B mpoOupky 2. XKuakocts B mpoOupke 2
TaK)K€ THIATEJIbHO MEPEMEIINBAIOT U | MJT )KHJIKOCTH U3 HEE MEPEHOCAT B MPOOUPKY
3 u 1.0. U3 nmocnenueit (12-i) mpoOupku 1 mi cmecu BbUIMBAIOT. B kaxmyro
poOupKy BHOCAT 110 2 M1 1%-HoTo pacTBopa Kpaxmaina. Bece mpobupku momeniaroT
B TepmocTat npu 37°C Ha 30 muH, a 3aTeM B HUX NpubaBistoT mo 1 mu 10%-Hoii
CEpHOM KUCIIOTHI (11 MpeKpalieHus AecTBus pepmMenTta) u o 1-2 karum pactBopa

JIrorons.



Odopmaenue paboTsl. Habmoaenus 3aHocsT B 1a00paTOPHBIH )KypHAI
B BUjie TaOwIbl, 0003HAYasl CHHIOK, KPACHYIO M JKEIITYIO OKPAcKy OYKBAMHU «C»,

«K» U <OK».

Ne 1123 4 5 6 7 8 9 10 11 12
poOUpKH

Passemenw | 1/ | 1/ | 1/ | 1/1 | 1/3 | 1/6 | 1/12 | 1/25 | 1/51 | 1/102 | 1/204 | 1/409
€ BBITSDKKHI
B

npoOupka
X

Oxkpacka
pacTtBopa

OTrMeyaroT, Nmpu KakOM pPa3BEIECHUU MPOU3OMIEN TOJHBIA THAPOIHU3
Kpaxmana, T. €. HaXoJIAT MPOOUPKY C KEITOM OKPACKOW, 3a KOTOPOH cieayeT
npoOupka ¢ KpacHO-(PpHOJIETOBOM OKpacKoi (HEMmOJIHbIMA ruaposu3). Jlomyctum,
YTO HaWJIEeHHAs TPaHULA JEXKUT MEXIy npodupkamu 7 u 8 (T. €. B nmpodupke 7
PacTBOp OKpAILIEH B XKEJIThIM [[BET). Y MHOKUB BEJIMUUHY pa3z0aBiieHus (B JAHHOM
ciydae 128) Ha 2 (KOJMYECTBO MWUIMJIMTPOB PAacTBOpa Kpaxmalia B OIBITE),
HOJyYUM aMUJIa3HOE YHUCIIO Ui JaHHOTO (pepMEHTHOro mpemnapara: 128 x 2 =
256, T. e. mMoA BIUSHUEM amuia3, cojaepxkamuxcs B 1 Mia Hepa30aBiIeHHON

BBITSKKH, TPOU30LLIO pacuierienue 256 miu 1%-Horo pactBopa kpaxmarna.



Padora 19. O0Hapy:xeHHe 1eHCTBHUS KUBOTHOM JIMNA3bI M ONpeieeHne eé

AKTHUBHOCTH

Lenn Da6OTBI - YCTAHOBUTDb 3HAYHNMOCTD (prMGHTa ’)KUBOTHOM JIMIIa3bl JJIA

npoiiecca nuieBapeHusi. OCBOUTh METOJ| OMNPENENICHUs] aKTUBHOCTH YXWBOTHOM

JINIIA3Hkl.

XKuppl, WM TPUALMITIIMLEPUHBI, MPAKTHUYECKM HE BCAChIBAIOTCA B
MUIIEBAPUTEIBHOM TpakTe. B TOHKON KHUIIKE MPOUCXOJUT UX TUIIPOJIN3, KOTOPHIN
KaTaJIM3UPYETCS JUNOJIATUYECKUMHU depmeHnTamuy, BbIpa0aThIBAEMbIMU
MOKEITYJOYHON JKEIIE30M.

[TaHKpeaTnueckass JMma3a IOCTYNAaeT B KUIUEYHUK B BUJAEC HEKTUBHOIO
IPEeAIIeCTBEHHUKA — MPOJIKIa3bl. B MpocBeTe KUIIEYHUKA MPOUCXOUT aKTHUBALUS
OpoJiMna3sl MyTeM oOpa3oBaHUS KOMIUIEKCA € HU3KOMOJIEKYJSIPHBIM OelKOM—
konunazoi. IlocnenHsas nmpucoenuHsAeTcs K NpoJMNa3e B MOJSIPHOM OTHOLIEHUH
2:1. B pe3ynpTare nunaza CTAaHOBUTCS AKTUBHOW W YCTOMYMBOM K JIEMCTBUIO
TPUIICUHA.

AKTHUBHAas JUIaza KaTaau3upyeTr rufpoiau3 3pupHeix csazeit B o 1)- u o’(3)-
MOJIOKEHUSX, B Pe3yJibTaTe 00pasyercs -MOHOAIMITIUIICPUT U OCBOOOKIAIOTCS
JIBE€ KUPHBIE KUCJIOTHl. B maHKpeaTH4ecKOM COKE NMOMHUMO JIAIA3bl COACPIKUTCS
MOHOTJIUIEPHIHAS n3oMepasa — (bepmeHT, KaTaJIU3UPYIOLIUNA
BHYTPUMOJIEKYJISIPHBIN NIepeHoC anuia U3 B-IoJ0KEeHUsT MOHOAIMIITIIMLIEPUIA B O
noyioxkeHue. A s¢pupHas CBS3b B O-MOJIOKEHUU YYBCTBUTEIbHA K JEUCTBUIO
MTaHKPEATUYECKON JIUIIA3BI.

Koneunble mnpoaykTel mnepeBapuBaHUs (TJMLUEPUH, BBICIIUE JKHUPHbBIC
KHCJIOTBI, MOHOAITWIITJIMIIEPH/]IA) BCACBHIBAIOTCS B CTEHKAaX KUIIEYHHUKA. B mponecce
NIEpeBApUBAHUS U BCACBIBAHHUS JIMITUIOB BAXXHYIO POJIb UTPAIOT KETYHBIE KHCIIOTHI.
OHM SMYJIBIUPYIOT JKUPBI, aKTUBHPYIOT JIMIMA3y W 00ECIeYMBAIOT BCAaChIBaHHUE
HEpPacCTBOPUMBIX MPOAYKTOB TiepeBapuBaHus. Jlumaza oauH u3 (epMEeHTOB

ImoakJjiacca I xmacca rmapoJias. (DepMeHTBI, BXOAAIIINEC B COCTAaB 3TOI0 IIoJAKJacca,



JNEHCTBYIOT B TPHUCYTCTBHM BOJABI HAa CIOXHO-3¢UpHbIE CBs3M. Jlumaza

KAaTAJIM3UPYET TUAPOIN3 HEUTPATBHOTO JKUPA.

H,C—O—COR H,C—O—COR H,C—OH H,C—OH
| +HO | +H,0 | +H,0 |
HC—0—COR =58, HC—0—COR z=Som HC—O—COR —= >  HC—OH
H,C—0—COR H,C—OH H,C—OH H,C—OH
T prauunornunuepng Avagunraunyepna MOHOaUUAT AnLepus rnuyepnH

3HauUTENbHASA YacCTh HACEJICHUSI CTPAaeT O0XKUPEHUEM, KOTOPOE, B CBOIKO
ouepeib, MPOBOIUPYET pa3BUTHE O0JIe3HEN CepAeUHO-COCYIUCTON cUcTeMBbI. Jlms
JICUCHHMS 3TUX 3a00JIEBaHUI HEOOXOMMO TOHUMAHNE MEXaHU3Ma UX Pa3BUTHSI, YTO
HEBO3MOKHO 0€3 3HaHHS HOPMAJIbHBIX MPOIECCOB OOMEHA JIUITUIOB.

[IpuurHOM paccTpoiicTB MeTa00JIM3Ma JTUIUAO0B B OPraHU3ME YaCTO SIBIIAETCA
HapylIeHUE UX MUILIEBAPEHUS U BCACBIBAHUS, YTO B 3HAUUTEIBHON MEPE 3aBUCUT OT
MPUCYTCTBUS KETYHBIX KUCJIOT. ITO COMPOBOXKIACTCS cTeaTropeeu (noswvluienHoe
8b16COCHUSL JHCUPO8 U3 OpP2AHU3MA C KAJIOM), PA3BUTHUEM THIIOBUTAMHUHO30B
KUPOPACTBOPUMBIX BUTAMUHOB.

[Tpuauun metona: Ilpum BO3mENCTBUM JNHMNA3bl HA SMYJIbIHPOBAHHBIC
JKUPBI MOJIOKA MPOUCXOJIUT WX TUIPOJIM3. [UIpONHU3 KUpa COMPOBOKIAETCS
oOpa3oBaHUEM CBOOOJHBIX HACHIIIEHHBIX >KUPHBIX KHUCJIOT (MaJIbMUTHHOBAS,
MUPUCTUHOBAs, CTeapuHOBas U T.1.), KOJUYECTBO KOTOPHIX TOCTOSHHO
yBenuuuBaercsa. Wx onpenensior TtuTtpoBanuemM NaOH B mpucyrctBuu
dbenondranenna, KOTOPHIA MpU HEUTpaTU3AIMU KUCJIOT NpUOOpeTaeT cinabo-
PO3OBBI 1IBET.

MaTepuan: MOJIOKO, pa3BeIECHHOE BOJIOM B COOTHOIIEHUH 1:10

PeaktuBer u  obGopynoBanume: 0,5% cnoupTtoBoit  pacTtBOp
dbenondraneuna; 0,0ln pactBop NaOH; pactBop mnankpeatuHa (6 Mr/mi),
colepKammuii  auma3y, Kojaobl kKoHudeckue Ha 100 mui, mUNEeTKd, TPOOUPKH,
OIOpETKH, TePMOCTAT.

Xona paGoThl.

1. Onpeoenenue Kucromuocmu mouoka.



B konmveckue koi0bl HammBaroT 5 M pazbaBienHoro mosoka (1:10),
nobasisioT 2-3 karum ¢enondranenna u TUTpy0T 0,018 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 TUTPOBAHUM 3alMCHIBAIOT B TAOJUILY.

2. Onpeodenenue aKmugHoCmMu JTUNA3bL

B 6 mpoGupok HanuBaroT no S5 mul pazdaBieHHOTo MoJioka u 0,5 M1 pacTBopa
nankreatnHa. CoaepKuUMoe TPOOHPOK XOPOIIO TEPEMENMIMBAIOT W CTaBIT B
tepMocTtar (Temreparypa 38 -40 °C). Kaxapie 10 MUHYT U3 TepMOCTAaTa BBIHUMAIOT
no 2 mnpobupku, nobapmsioT 2-3 kamum (eHondrarenHa u TUTpyroT 0,01H
pactBopoM NaOH no kamisim U3 GIOpeTKH 10 MOSBJICHUSI CJ1a00-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  KHCIOT,
00pa30BaBIIMXCS 32 JaHHBIA MPOMEXKYTOK BPEMEHHM, IOCIE MPEIBAPUTEIILHOTO
BBIYMTAHUS KOJIMYECTBA IIEJI0OUH, U3PACXOJOBAHHON HAa TUTPOBAHHE KOHTPOJbHON

POOHI.



BripasuTe akTUBHOCTD JIMMA3bl KaK KOHIEHTPAIMIO KapOOKCHIIBHBIX TPYII
KHUPHBIX KUCIOT, oOpa3oBaBmmxcs B 100 My MOJIOKa 3a Bce BpeMsl UCCIIEOBAHMUS,
MOJIB3YSCh CIIeIyIONIeH hopMyITON:

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 3a BCE BPEMsI MHKYOAITMN ¥ KOHTPOJIBHOU MPOOKI, MIT;

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



Padora 20. KauecTBeHHbIe peakuyu HA BUTAMUHBI

[lenb paboOThl — O3HAKOMHUTHCS C METOJIaMU KAaueCTBEHHOTO OIpeeICHHUS
BUTAMUHOB B IIPOJYKTaX.

KauecTBeHHbBIE peaKIMU UCIIONB3YIOTCS 111 OOHAPYKEHHUS BUTAMHUHOB. JTH
pEaKUUU IOJIOKEHbI B OCHOBY KOJIWYECTBEHHOI'O OIIPEACIICHUS BUTAMHUHOB B
Pa3IMYHBIX UCTOYHUKAX.

OnwiT 1. Peakyuu na muamun (6umamun Bi)

H.C N
3 \l/ X I|/S OH
| + /
N__~ N of
CH,

NH,

B Butamune B; nMeercst 1Ba reTepOUKINYECKIX KOJBIA: MUPUMHUINHOBOE
U THA30J0BOE, KOTOPbIE MOTYT BCTyHNaTh B CHEIU(PUUYECKHUE I apOMaTHUYECKUX
COCTMHEHHM PEaKIM C Y9aCTHEM T€TePOATOMOB.

Juazopeakyun na muamun — 00pa30BaHUE CJIOXKHOTO OKPALIEHHOIO
COeMHEHMsI BUTaMHHA B1 ¢ 1na300eH30CcynbPOKUCIOTON.

MaTepuan uccienoBaHUS: PACTBOP WUJIH MOPOIIOK THAMHUHA.

PeakTtuBbl u obopyaoBanue: 1% pactBop cyib(paHUIOBON KUCIOTHI
B HCI; 5% pactBop HuTpura Hatpus; 10% pacTBop KapOOHATA HATPUS; CTCKIITHHAS
MOCYy/a; MMUTIETKH.

Xon paborsei. K 5 xammam pactBOopa Cynb(paHUIOBOW KHUCIOTHI
npuOaBIAIOT 5 Kamenb pacTBOpa HUTPHUTA HATPHsl M TakuM o0pa3oM MOTy4aroT
nuazopeaktuB. K auasopeaktuBy nmpuOaBisioT HEOOJBIIOE KOJIMYECTBO MOPOIIKA
THaMUHA (Ha KOHYMKE CTCKJISTHHOM MaJIOYKH) U OCTOPOMKHO IO CTEHKaM MPOOUpPKU
5-7 xamnenb pacTBopa KapOOHATa HATPHS.

Peakuyusn okucienHus muamuHna 6 muoxpom

[Ipu okucIeHUU THaMHHA 00pa3yeTCsl COSMHEHHE (THOXPOM), 00JIajatoIIee

rony0oit ¢yopecteHiueit B Y O-yqax.



HsCYN NH, ]/S CH,CH,OH
NJ /I\|l+ + 2K3[Fe(CN)g] + 3KOH
CH2 CHs

Cl

chYN N rs\rcHZCHZOH
ol + 2K,[Fe(CN)s] +KCl + 3H,0
N\

CHj3

Matepuan ucciegOBaHUs: PACTBOP WM NOPOIIOK THAMHHA.

PeaktuBbel U obopymnoBanue: 5% pactBop rekcarmanodeppara (I11)
kaiusi; 30% pacTBOp T’MIPOKCHIA KAJIHSL.

Xon pab6otrel. K 5 kamism pacTBopa TMamMuHa NPHOABISIIOT 5 Karelb
pactBopa rekcarranodepparta (l11) kanus, 5 kanenb pacTBopa r’HAPOKCHIA KA.

Odopmnenue padoTsl. HabmroneHus 3aHoCAT B TaOJIUILY.

Xumuueckas Kodepment | buonornueckas | KauecrBennas | LiBer pactBopa mimu
CTpYKTypa poib peaxus dayopecueHIus
Y Ha3BaHUe 10 nociie
BUTaMUHA peakuuu peakuuu

OnsiT 2. Peakuyus na puoogprasun (eumamun B>)

HO

N
HO—1—H
HO—1—H
HO——H
H——H
H4C N N 0
T
— NH
H3C N ||

O

Oxucnennas @opma BuTtamMMHa By mnpencraBinser coOoM  kentoe
dbayopectupytomiee B Y D-mydax BemecTBo. Peakmus Ha pubodiaBuH OCHOBaHA Ha

€ro CoCOOHOCTH JIETKO BOCCTaHaBJIMBaThCA. [Ipu BoccTaHOBIIEHHM BUTamMuHa B)



oOpazyeTcsi poaoduiaBUH KpPacHOTO IIBETa, a 3aTeM OECIBETHBIN JIeWKO(IIaBUH,
KOTOPBIN HE (IIyOpecIHupyeT.

PeakTuBB U 000pyIOBaHME: KOHIICHTPUPOBAHHAS COJISTHASI KUCIIOTA,
KyCOYKHM IIUHKa, Y O-mammna.

Xon pa6otel. K 10 kammsiMm pacTBopa pubodaBiHa NPUOABISIOT S
Kareiab KOHIICHTPUPOBAHHON COJITHOM KHUCJIOTBI M OIYCKAIOT 3EPHBIIIKO
METAJTTUYECKOTO [UHKA.

Odopmnenue padoTrsl. HabmoaeHnus 3aHoCAT B TaOIUITY.

Xumuyeckas Kodepment | buonoruveckas | Kauectsennas | L{Bet pacTBopa ninu
CTPYKTYpa poiib peakuus dryopecueHIus

Y Ha3BaHUE 10 ocJe
BUTaAMHHA peakiumn peakiu

OnsiT 3. Kauecmeennwie peakyuu Ha ackopounoeyro kuciomy (éumamun C)

HO

L

0
0
HO —

HO OH

KauecTBeHHble peakiinu Ha BUTaMUH C OCHOBaHbI Ha €T0 CITIOCOOHOCTH JIETKO
BCTyNaTh B OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUMH, W BOCCTAaHABIMBATH
METUJICHOBYIO CUHb, 2,6-auxsopdenonunaodenod, rekcanuanodeppar (1) kamus,
HUTpAT cepedpa u ap.

Matepuan wuccnenoBaHus: pactBop ButamumHa C, (pykTOBBIE U

OBOITHBLIC COKH U IP.

B3aumooeiicmeue eumamuna C ¢ MmemuieHo80Ill CUHbIO
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L-ackopbuHoBan kucnoTa METHUNEHOBaA CMHB(OKpalleHHana dopma)
O
c

U
o=C O +
He L] + (CHzoN S N (CHs)CI

¢
—C—H
CH,OH

H

0

L-germapoackopGUHOBanA KMCNOTa MeTHNICHOBas CMHb (HEeOKpalLeHHoe CoeAUHEeHUE)

PeaktuBer u oO6opynoBanue: 0,01% pactBop METHIEHOBOIO
roiay0oro, TepMoCTaT, IpoOHpKa ¢ MPOOKOIL.

Xon pabGotrsl. B mpobupky HammBaroT 1 Ml ucciaeayeMoro pacTBopa
(HampuMmep, coka) W TMpuOaBIAlOT | M pacTBopa METHJICHOBOM CHHH,
MEePEMENINBAIOT U 3aKPBIBAIOT MTPOOKOU JIJIsl MPEJOXPAHEHUSI OT COMPUKOCHOBEHUS
C KUCJI0pooM Bo3ayxa. [Ipobupky momerniaror B Tepmoctat npu 37-40 °C. Uepes
HEKOTOpOe Bpemsi HaO0/Ial0T 00ECIBEUMBAHUE pPACTBOpa B MPOOHPKE 3a CUET
BOCCTAHOBJICHUSI METHJICHOBOM CcuHHM B Jedikodopmy. Ilpu 3ToM ackopOuHOBas
KHCJIOTa TpeBpallaeTcss B JEruapoackopOnHoByr0. Ecim 3aTeM OeclBETHBIN
pacTBOp METUJICHOBOM CHHU DJHEPTHUYHO BCTPSAXHYTh, TO PACTBOP BHOBb
npuUOOpeTaeT CUHUIM LIBET.

Peakuusa sumamuna C c zexcauyuanogpeppamom (111) kanun
HO

HO
HO o0 HO O =0
L + 2K,[Fe(CN)g] +2KOH ——> + 2K,4[Fe(CN) +2H,0
o 0

HO OH
3K, [Fe(CN)g] + 4FeCl; ————— Fe,[Fe(CN)g]; + 12KCI
PeaktuBsl m oOopymoBaHue: pactBop rekcarmanodeppara (1)
kanus, 5% pactBop rugpokcuaa Harpus, 10% pacTBOp CONSTHON KUCIIOTHI, PACTBOP

xmopuaa xenesa (11).



Xoa pabotel. K 1 Ma ananu3upyemoro pactBopa A00aBUTH 2 KarllH
pacTBopa mienodn, 6-8 kamenb pactBopa TrekcarmaHodeppara (Il1) xamus wu
HHEPrUYHO BCTPSIXHYTh COJEPKUMOE MPOOUPKU. 3aTEM B MPOOUPKY 100ABISIOT 6-
8 xameb KUCJoThl 1 1-2 karumu pactBopa xsopuaa xenesa (111).

Odopmunenue pabotrsl. Habmonenus 3aHoCIT B TaOIUILY.

CTpykTypa BUTaMHHA buonorunyeckas poiib HaGnronenus

OnsiT 4. @eppuxnopudnas npoda na nupudoxkcun (eumamun Be)
[[BeTHast peaknius Ha BUTaMuH Bg 00yciioBieHa o0pa3oBaHueM OKPAIIEHHOTO
B KPacCHBIM LIBET KOMIUIEKCA, BOZHUKAIOIIETO MPU B3aUMOJAECHCTBUM BUTaMUHA Bg €

XJIOPHBIM JKEJIE30M.

OH OH

OH
3 HO = ’ + FeCI3—> HO | |:e3+ + 3HCI
NN
N CHj

- -3

Peaxmuewt u obopyodosanue: xnopHoe xene3o, 5% pactBop. llratuB ¢
npOOMpPKaMHU, MUMETKH BMECTUMOCTHIO 1,0 1 5,0 M.

Mamepuan uccneoosanus: 5% BOJIHBIN pacTBOP MUPUIOKCHHA.

Xoo pabomei. K 5 M1 BOIHOTO pacTBOpa MUPUIOKCUHA 100aBisitoT 1 mMit 5%
pactBopa xJiopHOro kene3a. CoaepKumoe NpPOOUPKU BCTPSAXUBAIOT, PACTBOP
PUOOPETAECT KPACHYIO OKPACKY.

OnwiT 5. Kauecmeennasn peakyusa na pymun (6umamun P)

OH
HO 0
HO
OH O o
ch O
HO
HO

OH



MeTton oCHOBaH Ha B3aWMOJICHCTBUM MUPOKATEXUHOB C XJIOPHUIOM Keye3a
(111 ¢ obpazoBaHMEM KOMILUIEKCHOT'O COCTMHEHUS 3€JICHOTO IBETA.

Peaxmueswt u o6opyoosanue: xnopun xkenesa (111), ananurudaeckue Becsl

Mamepuan uccneoosanus: 3e1€HBIN Yail.

Xoo pabomel: Ha aHAIUTUYECKH Becax B3pemmBaioT 100 Mr 3eneHoro yas,
N00aBIAIOT 15 MJI IUCTUITMPOBAHHOM BOJBI U KUIATAT B TeueHue 3 Munyt. [locne
OCTBIBaHUS OTOWpAIOT B MPOOHMPKY 1 MII 3KCTpakTa U MOOABJISAIOT HECKOJIBKO
KkpuctauiukoB xjopuaa keneza (l11). IlepememmBaroT u paszpoast B 2-3 pasa

JTVCTWITIMPOBAHHOM BOJOM. Pa3BUBaeTCs 3€JI€HOE OKpalllBaHUE.

OneiT 6. Peakuusa na euxacon (6umamun K)
0 CH, CH, CH,

O

B mienounoit cpeae BWKacon crnocoOeH 00pa3oBBIBaTH C IUCTEMHOM
OKpAIlIEHHOE COEIMHEHUE.

MaTepuan uccie10BaHUs: COMPTOBOU PaCTBOP BUKACOJIA.

PeaktuBbl u o6opynoBanue: 10% pacTBop rufpoKcHia HaTpHs,
0,025% pacTBOp nHUCTENHA.

Xon pa6oTsl. B nmpobupky HanuaroT 1 mMi pactBopa Bukacosa (v 0,2%
pacTBOpa METHOHWHA), 3aTeM MPUOABJISIIOT 2 KaIlJid pacTBOpa UCTEUHA U 2 Karliu
HIEJIOYH.

Odopmunenue pabors. Habmonenus 3aHOCIT B TAOIUITY.

CtpykTypa BUTaMHUHA buosnornueckas posb Habmronenus

OnwiT 7. Kauecmeennwie peakyuu na pemunon (gumamun A)



HaC  CH, CHg CHy

N XX X
OH

CHj

MaTepuan wuccIieAOBaHUS: PaCTUTEIbHOE MAaclo, PHIOWHA KHUD,
pacTUTENbHBIA SKCTPAKT.

Peakuus c cynogpamonm sncenesa (1)

PeakTuBbl W o00OpyJdOBaHUE: HACHIIIEHHBIM pacTBOp cyibdara
xkeneza (II) B nmemstHOM  yKCycHOM — KHCJOTE€  (CBEKENPUTOTOBJICHHBIN),
KOHIICHTPUPOBAHHAS CEpHAs KHCIIOTA.

Xon pab6otrsl. K 1-2 xamiusiM pacTUTENBHOTO Maciia WK PhIObETO >KHpa
iK1 M1 pacTUTETBLHOTO AKCTPAKTA B TEKCAHE WITH alleTOHE J00aBIstoT 5-10 kanenb
JEJSTHOM YKCYCHOM KHCIIOTBI, HachllleHHON cynbdaroM keneza (ll) (B cmydae
aIleTOHOBOI'O AKCTPAKTa 100aBJISIOT CMECh YKCYCHOM KUCIIOTHI U aHTUpHUaa) U 1-2
Karuii KOHIEHTPUPOBAHHOM cepHOM KUCIOTHI. [TosiBisieTcs rojiyboe okpaiinBaHue,
MOCTETIEHHO TEPEeXONAIee B pPO30BO-KpacHoe. KapoTWHBI HarOT 3elIeHOBATOE

OKpalllhuBaHUC.

Peakyus c cepnoit kucaomoii (peaxyusa /[pymmonoa)

B ocHOBe maHHOM peakiyu JEKUT CIIOCOOHOCTh CEPHOU KUCIOTHI OTHUMATh
OT BUTaMHHa A BOJly C 00pa30BaHMEM LIBETHBIX MPOJYKTOB.

PeakTuBbl U 000pyaOBaHUE: KOHIEHTPUPOBAHHAS CEpHAs KUCIIOTA.

Xon paboThl. 1 Kamio pacCTUTENBHOIO Macjia PacTBOPSAIOT B 4-5 Karuisx
xjopodopma U puOaBIsAIOT | KA KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI.

Odopmunenue pabotsl. HabmroaeHus 3aHOCAT B TaOIHILY.

CtpykTypa BUTaMHUHA buosnornueckas posb Habmronenus




Padora 21. KotuvecTBeHHOE onpeesieHHe aCKOPOMHOBOH KHCJIOTHI

Lleap paboOThI — OCBOUTH METOJ, KOJIMYECTBEHHOT'O ONpeieiaeHust BuTaMuHa C

B IIPOJIYKTaXx.
[TpuHIMO MEeTO/Ia KOJMYECTBEHHOTO omnpeesieHns: BuTamuHa C OCHOBaH Ha

€ro CIIOCOOHOCTH BOCCTAaHABIMBATH 2,6-auxiiopbenonusaodenon (JIXDPUD):

HO cl
O o
HO + 0 NOOH —
HO OH Cl

2 .6-0X0oND
(okmcneHHaa popma)

Cl HO
@)
H @)
— HOQNOOH " HOJ\;—(
cl °© 0

2 .6-AXOND
(BOCT aHOBA eHHas dopma) Aer U/ poack oponHOBas KMC/ OT a

aCKOp6l/I HOBaA KMCaOT a

Oxucnennas ¢opma 2,6-nuxioppeHonuHAoPeHoa B  IMICJIOYHOU U
HEUTpPAJIbHOW cpelie UMEeeT CHHIOI0 OKpacKy, B KHUCJIOM — KpacHYIO;
BoccTaHoBjeHHas popma IXDPUD — GecuBeTHas!.

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

PeaktuBet u ob6opymoBanue: 0,0006 M pactBop 2,6-
nuxjiopdenonunnodenona; 5% pacTBOp COJITHOM KHUCIOThI, KBAPIIEBBIN MECOK,
CTylKa M TECTHUK; MepHble KoyiObl Ha 100 My, KoHHMYeckas Koiaba Ha 50 M,
MUKpPOOIOpPETKA; BOPOHKA; (PUIIbTpOBaJIbHAS Oymara.

Xon paGoThl.

IIpucomosnenue sxcmpaxkma us pacmumenvbrHo2o mamepuana. Hapesatot 10
I' UCCJIEAYyeMOro Marepuaia (Kamycra, MOPKOBB, JIAMOH, IIMIIOBHUK) MEJIKUMH
KyCOUKaMU U TIEPEHOCAT B CTYNKYy. TIIaTeNIbHO pacTUPAIOT, J00aBIIssA
MaJICHBKUMH TOPIUSIMUA 5%-HBIH PacTBOP COJSTHON KHCJIOTBI JO TOJYYSHHUS
KUJKOM Kamuibl. CMeCh KOJMYECTBEHHO MEPEHOCIT B MepHYI0 Koyi0y Ha 100

M. CTynKy M MECTHUK TUIATEIbHO OOMBIBAIOT 5%-HBIM PacTBOPOM COJISIHOU



KHCJIOTBI, KOTOPYIO CIMBAIOT B Ty XK€ MEPHYIO KOJOy, Cieas 3a TeM, 4TOOBI
ObLIM 3aTpadeHbl Bce 50 MII CONSHON KUCIOTHI (KOHEYHAas KOHLIEHTpaUHs €€
noikHa ObITh 2,5%) Ilocne aToro comepkumoe MEpHOM KOJIOBI AOBOIST 0
METKH ITUCTHJUIMPOBAHHOUW BOJOM, XOPOIIO MEPEMENTUBAIOT U PUILTPYIOT Yepes
ckiamyaTbli  GuiabTp. IloMydeHHBI SKCTPAaKT MJOJKEH OBITh COBEPUICHHO
MPO3pPavYHbBIM.

Onpedenenue cooepicanus ackopoOUHOBoU Kuciomsl 6 IKcmpakme. B
KOHHYECKYI0 Koa0y Ha 50 mu1 6epyT nunerkod 10 Myl MOJy4YE€HHOro SKCTpaKTa
pactutenbHoro marepuana. Conepxumoe konosl TuTpyrot 0,0005 M pactBopom
2,6-muxnopdeHonuHa0pEHONa 10 TOSBJICHHUS PO30BOTO OKpAlIWBaHUS, HE
ucyezaromiero B teueHue 30 c. PaboTy moBTOPSIOT ¢ HOBOM mopiuel Toro xe
DKCTPAKTA.

Odopmnenue pabGoTbl. Pe3yapTaThl TUTpPOBaHUS 3alMCHIBAIOT B
nabopaTopHblii kKypHain. Ha ocHoBaHuMM cpeqHed BEJIWYUHBI TUTPOBAHMS,

MTOJyYEHHOU W3 2 — 3 OMNpEeNeNeHUH, BBIYMCIAIOT KOJW4ecTBO BUTaMuHa C 1o
bopmye:
c=100xC xV

JAXDUD JAXDOUD XMaCK.K—TLI
rie ¢ — cojiep)kaHue acKopOMHOBOM KuUCIOTHI (B .me Ha 100 2 mcciemyemoro
NPOIYKTA);
Cxone — KOHIEHTpanus 2,6-quxiaopdenonuuaodenona (moaw/n);
V'  —  3arpayeHHbId  TNpU  TUTPOBAaHUM  00BEM  pacTBopa  2,6-
nuxiopdenonmuaaopenona (mi);
Mack k-1t — MOJIIPHAS. Macca aCKOPOMHOBOW KHUCIIOTHI (2/M01b).

JenaroT BeIBOJ O coaepkanuu BuTamuHa C B nccieayeMoM oopasiie.



Padora 22. KonuvecTBeHHOE ONpeae/ieHHe COePKAHUA PYTHHA B Yae

[{enb paboTEHI - ONPEAEIUTD COAepXKaHNe BUTaMUHa P B pa3ianuHbIX cOpTax yas

B 4YaifHBIX JUCTBSAX CONEPKUTCS OKOJIO TPEXCOT WHIPEIUEHTOB, BKIIOYAs
Oenku, xkupbl, 6onee 10 BUIOB BUTaMHUHOB, a TakKKe TaHWH, KodeuH U dpupHbIe
macina. [ToaroMmy 9aif muTaeT opranusm, peryiupyeT (Gu3noIornYecKre IpoIecChl
U oOmagaer OOUIMM O30POBUTENBHBIM Bo3aeicTBHEeM. JlocTarouHo Oofbloe
KOJIMYECTBO €r0 OJIATOTBOPHBIX BIMSHUNA MPUIHUCHIBAECTCS COACPKAIIEMYCSI B €T0
coCTaBe BUTaMUHY P (pyTuHY), KOTOpBI CTaOMIM3UPYET OCHOBHOE BEIIECTBO
COCTMHUTENFHON TKAaHM MyTeM HWHTHMOWMPOBAaHHSA THAIYPOHHIA3bl, YJacTBYeT B
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX MPOIIECCaX OpraHu3Ma (CHHEPTUCT BHUTaMUHA

C), ctumynupyer xendeoraenenue. CyrouHas noTpedHocTh coctapisieT 25—50 mr

[9].

CrpykTypHas popmyna pyTuHa

Henocratok pyrtuHa B  OpraHu3Me  XapakTepU3YyeTCs  CICAYIOLIUMU
MPOSIBJICHUSIMU: 001ast ci1abocTh, OBICTpasi YTOMIISIEMOCTb, 00Jb B KOHEYHOCTSIX,
MEJIKHE€ TeMOpparud B 30HAX BOJIOCSHBIX MEIIOYKOB Ha KOXe. OCHOBHBIMHU
MCTOYHUKAMU SIBJISIFOTCS LMUTPYCOBBIE, KPACHBIM MEpel, 4YepHas CMOPOJIHMHA,
IIMIIOBHUK, 3€JICHBIN Yall, Tpeunxa, BUILIHS.

I[J'Iﬂ KOJIMYCCTBCHHOI'O OIIPCACICHNA BHTAMHHA P B uae HCIIOJIB3YCTCA

MeTonuka JleBeHTais — TUTpPOBaHUE TMEpMaHTaHATOM Kajusl B MPUCYTCTBUE
WHJIUTOKapMUHA.
NHpurokapMuH — JWHATpUEBass COJIb MHAWI0-5,5'-IHUCYIB(OOKUCTOTHI.

I/IH,Z[I/IFOKapMI/IH IMPUMCHSCTCS B XUMHUH KaK OKHCJIMTEJIbHO-BOCCTAHOBUTEIILHBIN U



KHCJIOTHO-OCHOBHBIH WHAMKATOp (MHTepBasm pH oOmactu mepexoma OT CHHEH
dopmeI k xéntort — 11,6-14,0).
O
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CrpykTypHas GopMyiia UHIUTOKapMUHA
XapakTepHOil 0COOEHHOCTBIO SIBJISICTCS TO, YTO NMPU HACTAWUBAHUHM Yas IS
COpPTOB 3€JIEHOTO Yasi XapaKTEPHO YBEJIMYEHUE CTENEHU SKCTPAKLIMK BUTaMHHA P.
JI71s1 4epHBIX YaeB OTMEUAETCs YBEIMYEHUE IKCTPAKIIMKU pyTUHA Ha 5—10 MuHyTe,
C MOCJHEAYIOIIAM YMEHBIIECHUEM €T0 COAEPkKAHUS B DKCTPAKTE BCIEACTBUE €O
paspywmenus. Ilpy TOBTOpHOM 3aBapuMBaHUM 4Yasg OHKCTPAKUWsS BUTaMHHA P
yMeHbIaetcs. B cpegneM coneprxanue ButamuHa P B copTax 3esieHoro yast 00JbIIle,
YeM B COpPTax YEPHOTO yasl.

PeakTuBbl U 00OpyJdOBaHUE: YEpHbIC U 3€JCHBIC YaW Pa3TUYHBIX
TOproBeix Mapok (4 Buna), 0,1% pacTtBop MHAMKaTOpa - MHAUTOKapMHUH B 20%
pactBope sTuioBoro crnupta, 0,05 H pacTBOp nepmaHraHara Kaiusi.

Xon paGoThl.

Hagecky 100 mr ka)xaoro copra 4asi IEPEHOCIT B TEPMOCTOMKNE CTAKAHYUKH
U puimBaroT 50 MJ1 ropsiueil AUCTUIUIMPOBAHHOMN BOABI. [IpOU3BOISAT SKCTpaKLIMIO
B TEUCHUE 5 MHH. 3aT€M OXJAXKAAIOT KAKIbIM CTAKAHYMK C DKCTPAKTOM Yasi JO
KOMHATHOU TEMIIEPATYPHI.

3atem 10 My JKCTpakTa 4Yasi TMEPEHOCSAT B KOHUYECKYIO KOJIOY IS
TUTPOBaHMUS, 100ABIAIOT 10 MJI JUCTUIIIMPOBAHHOM BOJIBI U 5 Karesib WHIUKATOpa
WHJWTOKapMUH (TIOSBIISIETCSL 3€JIeHOe OKpamuBaHue). [IpucTtynmaror k mpoueccy
TUTPOBAHUS: K COACPKUMOMY KOHUYECKOW KOJOBI JOOABISIOT MO KaIlulsiM Takoe

KOJIMYECTBO MEepMaHraHaTa Kajusi, YTo0bl pacTBOP B K0J10€ MpuoOpes yCTOMYUBYIO

KENTY0 OKpacKy. TUTpoBaHUE MPOBOMST MO 3 pa3a ¢ KaxkJAbIM SKCTPAKTOM Yasl.



OmnpenensoT MPOLEHTHOE COIep )KaHUE PyTHUHA 110 PopMyIIe:

_32xVy x V5 %100
"~ Vaxm #1000

X — conepkanue ButamuHa P B mpenapare, 1 (%)

V1 —00bem 0,05 H pacTBOpa nepMaHraHaTa Kajaus, HOLIEAIIEro Ha TUTPOBAHUE, MJT
3,2 crangapTHbiil K03 duiment nepecuera, T.K. 1 mia 0,05 H pactBopa KMnO4
OKHUCIISET 3,2 MKI PyTHHA

V3, — 00BbeM, B KOTOPOM pacTBOpeHa HaBecka uas (50 mur)

V3 — 00beM 3KCTpaKkTa, 0TOOpaHHBIN N1 aHanu3a (10 M)

100 — MHOXKHTETH IJIs1 pacyeTa MPOLEHTHOTO COAEeP KAHUS

1000 — MHOXUTENH JIJIs1 IEPEBOJIa MUKPOTPAMMOB B MUJUTUTPAMMBbI

M — Macca HaBECKH, MI



