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Pasznen 1. BEJIKHA

benxu nnm npomeunsvi (4TO B IEPEBOE C TPEUECKOTO 0O3HAYAET KIEPBBIC» UITU
«BOXHEUINE») — ATO OMOJIOTUUECKHUE MOJIUMEPDI, COCTOSIIUE U3 0.-aMHUHOKHUCIIOT,
COCTMHECHHBIX TIENTUIHBIMU CBSI3SIMH.

benku nensitcs Ha MPOCThIE U CIOXKHBIE. [Ipocmbie 6enku COCTOSAT TOJIBKO U3
AMUHOKHCIIOTHBIX OCTaTKOB. CodicHble Oenxku TIOMUMO TMENTHUIIHBIX Lenen
colepkaT B CBOEM COCTaBE MPOCTETUYECKUE TPYIIIBI — HEOEITKOBBIC BEIECTBA,
pa3iiMyHble N0 XUMHUYECKOMY CTPOCHUIO (HYKJIEHMHOBBIE KHCIOTHI, YIJIEBOJIBI,
JUTUBI, MOHBI METAJUIOB U Jp.).

benku, konmdecTBEHHO TIPeoOIaNaOT HAJ BCEMH MaKpPOMOJCKYJIAMH,
MPUCYTCTBYIOIIUMHU B KUBOM KJIETKE, U COCTABISAIOT O0Jiee MOJOBUHBI CyXOTo Beca
OOJBIITMHCTBA OPTAHU3MOB.

Pa3znooOpa3ue CymiecTBYHOUIMX B MOpUPOJE OCIKOB  OMNpeaeseTcs
aMUHOKHUCJIOTHBIM cOCTaBOM. Bce 20 aMUHOKMCIIOT, BCTpEHAIOIIUXCS B Oekax,
XapaKTEepPU3yrOTCs  OOImeld  CTPYKTYpHOW  OCOOEHHOCTHIO —  HaJHMYHUEM
KapOOKCUIIBHOM U aMUHOTPYIIIBI, CBSI3aHHBIX C OJTHUM U TEM K€ aTOMOM YTIJIEpOo/ia.
Paznuuarorcst ke aMHUHOKHUCIOTHI OOokoBbIMH memsiMu  (R-rpynmamu). OOmas

dbopmyIia 0-aMUHOKUCIIOT:

KapBokcuneHan
rpynna H

'Amuuurpy nna

Paaukan

benkn umMeroT HECKOJIBKO YPOBHEN CTPYKTYPHOM OpPraHM3alldN: NIEPBUYHBIN,

BTOPHUYHBIN, TPETUYHBIA U B HEKOTOPBIX CIIy4asiX YETBEPTUUHBIM.



HOBETHBIE PEAKIIU HA AMUHOKUCJIOTHBI. AHAJIN3
AMHMUHOKHUCJIOTHOI'O COCTABA BEJIKOB

Pab6ora 1. CpaBHeHHMe AMUHOKHUCJIOTHOIO COCTABA Pa3JINYHBIX 0€JIKOB

[enb pa6oTel — CpaBHUTH MUTATENBbHYIO IIEHHOCTh PA3IUYHBIX OETIKOB.

KauectBenHble peakiinu (WM LBETHbIE PEAKIIMN) UCTIOJIb3YIOTCS B KIIMHUKO-
OMOXUMHUYECKUX JIa0OpaToOpHsiX, (hapMalleBTUUECKOW MPAKTUKE U OMOXUMUYECKHUX
WCCJICIOBAHMSIX [JIi OOHApYXEHUS TPUCYTCTBUS Oelka W aMUHOKHUCIOT B
OMOJIOTUYECKUX Cpelax, KauyeCTBEHHOIO aHalu3a OEJIKOBBIX JIEKAPCTBEHHBIX
cpeAcTB. MHOrue KauyeCTBEHHbBIE pEaKIHMH TMOJIOKEHbBI B OCHOBY METOJIOB
KOJIMYECTBEHHOTO OIpeAesieHus OeMKOB M aMHHOKHCIOT. COoCTaB aMHUHOKHUCIIOT
ompenessieT He TOJbKO CBOWCTBA O€lika, HO M €ro MUTATEIbHYI ILIEHHOCTb.
buonornuecku MoTHONIEHHBIMU CYUTAIOTCST OCIIKH, COZEPIKaIE BCE HE3AMEHUMBIC
AMUHOKHCIIOTHI.

Matepuan wucciegoOBaHUS: pacTBOp SUYHOTO Oelika, pPacTBOP

*KenaTuHa (KOoJUIareH).

OnsiT 1.Hunzudpunosas peakyus
[Ipu B3aUMOJEHCTBUU O-aMUHOKHCJIOT C TPUKETOHOM — HUHTUJIPUHOM
MPOUCXOIUT OJIHOBPEMEHHOE OKHUCIIUTEIILHOE JI€3aMUHUPOBAHNE u

ﬂeKap60KCI/IHI/Ip0BaHI/Ie C 06pa30BaHHeM AJIbACTN A W OKPAIICHHOI'O IIPOAYKTA
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KOHJICHCaAlu.

PeaktuBsl u obGopynoBanue: 1% pactBop HuHruapuHa B 95%

aleToHe, BoJsiHas OaHsl, MPOOUPKH, MUTIETKH.



Xoa pabGotel. B xaxaywo npobupky HaiuBaioT mno 0,5 ma pacTBopoB
0enKoB, 00aBIAIOT MO 2 Kalld pacTBOpa HUHTUAPUHA, COACPKUMOE MPOOHPOK
TIIATEJIBHO MEPEMEIINBAIOT U HATPEBAIOT Ha BOSHOM OaHe.

Odopmaenue paboThl. Pe3ynbraThl OnbITa BHOCSIT B TaOJIUILY.

Marepuain ucciie1oBaHus I{Bet pacTBOpa
710 pPEaKLUH MOCJIE PEAKIIUU

ITo pe3yiabTataM OIbITa [ACJIa0T BbIBOJA O HAJIWYMKM AMHWHOKHCIIOT B

aHaAIIM3UPYEMbIX OeKax.

OnbiT 2. Kcanmonpomeunosasn peaxyus (Mynvoepa)

KcanTtonporenHoBass peakiuss MNPOUCXOAUT TOJBKO TIPU  HAJIUYUHU
apoOMaTUYECKUX aMUHOKHCIIOT B Oenkax ((peHunananuHa, Tpunrodana, THPO3UHA),
II0TOMY OHA SABJISIETCA KAUYECTBEHHOW HA apomamuieckue aMuHOKUCIOMbl.

[Ipy HarpeBaHWU C KOHIIEHTPUPOBAHHOW A30THOW KHUCJIOTOW OCJIKH J1atoT
YKENTOE OKpalllMBaHUE 3a CYET 00Pa30BAHMSI HUTPOIPOU3BOJIHBIX aPOMATUUYECKUX
aMUHOKUCHOT. [Ipu moalienaynBaHuy pacTBOPOM aMMHAKa KEJITOE OKpAIIMBAHUE

MIEPEXOJIUT B OpaHKEeBOE (00pa3yIOTCsI aMMOHUNHBIE COJIM XUHOUIHOU CTPYKTYPHI):
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PeaxkTuBsl 1 000pyIOBaHME: KOHIEHTPUPOBAHHAS a30THASI KUCIIOTA,;
KOHIICHTPUPOBAHHBIM pacTBOp aMMMaKa; KHUIAIAs BOAsHAs OaHs; NPOOUPKH;
HUMETKH.

Xoxa pabotrsl. B pasubie mpoOupku HanmuaoT mo 0,5 M pacTBOpOB

0enkoB. Bo Bce mpoOupku 100aBISIOT MO 5 Kamneiab KOHIEHTPUPOBAHHOW a30THOM



KHUCJIOTHI M HArpeBaloT Ha BOASHON Oane. [IpoOupKku oX1akaaroT, K 0XJIa IEHHBIM
pacTBOpam OCTOPOKHO MPUOABIAIOT 10 10 Kamenb KOHIEHTPUPOBAHHOTO PacTBOPA
aMMHaKa.

Odopmaenue paboThl. Pe3ynbraThl OnbITa BHOCST B TaOJIUILY.

Marepuan I[BeT pacTBOpa
HCCJIEIOBAHUS HUcxonHbIi ITocne ITocne ITocne
pacTBop no0aBJICHUS | HarpeBaHUs | HEUTpaIU3aIIU
HNO;

ITo pe3yibTaraM OIlblTa ACJIAIOT BBIBOA O COACPIKAHHWH apOMAaTHUYCCKHX

AMUHOKHCIIOT B aHAJIM3UPYEMBIX O€TKaX.

OnwiT 3. Peakyusa na cucmuoun u muposun (Ilaynu)

[Tpu B3aumopaeicTBUU CyIb(aHUIOBOM KUCIOTHI B KUCIIOHN Cpesie C HAITPUTOM
HaTpUs MPOUCXOJUT peaxkums JTIMA30TUPOBAHUS u obpazyercs
Ma300eH30JICYIb(HOHOBAS KUCIIOTA.

SOsH

+ NaNO; + HCIl —— <> + 2H,0+ NaCl

NH2

Cynbdgranunosas
Kucrnorta

[Ipn peakiuu mnociaeqHENd C TUCTUIMHOM WJIM THUPO3UHOM oOOpasyeTcs

COCAMHCHUC BUIITHCBO-KPACHOT'O I[BCTA!
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PeaxTuBsl u obopynoBanue: 1% pacTtBop Cynb(paHUIOBON KUCIOTHI
B 5% pactBope CONsTHOM KHCIOThI, 5% pacTBOp HUTpuUTa HaTpus, 10% pactBop
KapOoHaTa HaTPUsl, MPOOUPKH, MTUITETKH.

Xonm paGoThl.



1. B nByx mpoOupkax cMemuBaioT 1o 1 M pactBopa Cyiab(paHUIOBOIN KUCIOTHI U
10 2 MJI pacTBOpa HUTPUTA HATPHS, TIIATEIBHO MEPEMEIINBAIOT. 3aTEM B
KXY IPOOUPKY JOOABIAIOT 2 MJI AaHAJIM3UPYEMBIX PACTBOPOB OEJIKOB U 1O 6
MJI pacTBOpa COJBI.

2. OrnucaHHas BBIILIE PEAKIMsI MOXKET OBbITh BBIIIOJHEHA UHBIM ITyTeM. K
HEOO0JIBIIOMY KOJIMYECTBY JUA30PEAKTHBA (COOTHOILIEHUE KOMIIOHEHTOB CM.
BBIIIIE) TOOABIISIOT HECKOIBKO Karenb 10% pacTBopa copl U OCTOPOKHO TIO
CTEHKE IMPOOUPKU HACIIauBaIOT pacTBop Oenka. Ha rpanuie aByx kUIKOCTEH
NOSIBJISIETCSL OKPAIIEHHOE KOJIBIIO.

Odopmanenue paboThl. Pe3ynpTaTsl onbITa BHOCAT B TAOJIUILY.

Marepuan uccineaoBaHus [IBeT pacTBOpa
JI0 pPEaKIUU 1ocJie peakiuu

ITo pe3yiibTartaM OIlbITa JACJIA0T BbIBOJA O COJACPKAHHU THCTUIWHA HIIN

TUPO3WHA B aHAJIM3UPYEMbIX OelKax.

OnsiT 4. Peakyus na mpunmodghan (I'onkunca-Kone unu Aoamkesuua)
Tpuntodban B 3TOM peakuu KOHJICHCUPYETCS ¢ (opMalbaeruaom,
BBIJICIISIFOIIMMCS U3 TJIMOKCUIIOBOW KUCJIOTHI O] AEMCTBUEM KOHUEHTPUPOBAHHOU

CEpHOM KHUCJIOTBHI.
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HpOHYKT KOHACHCAIMU OKUCIACTCA, B IIPUCYTCTBUU MHHCPAJIBHBIX KHUCJIOT

00pa3yloTcs OKpalleHHbIE B CUHE-(UOJIETOBBIN LIBET COMU (SIBJICHUE TAIOXPOMUHU).
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PeakTuBbl U 00OpYyJAOBaHHME: PACTBOP IJIMOKCHIOBOW KHCIOTHI';
0,04M pactBop cynbdara meau (II); KoHIEHTpuUpoBaHHasi cepHasi KHUCIOTA,
KOHILICHTPUPOBAHHAsA COJISIHAsl KHCJIOTA, JIEAsHAs YKCYCHAas KHMCIJIOTA, KHUIAIIAs
BOJIsiHAs OaHs; TPOOUPKH; TTUTIETKHU.

Xon pab6otsel. B mpobupku HanmBarT 0,5 M pacTBOPOB MCCIEAYEMBIX
6enkoB. B kaxxmyio mpoOupKy 100aBISIOT 2 MIT JICASTHOM YKCYCHOW KUCIOTHI, 1 MIT
pacTBOpa IIIMOKCUIOBOM KUCIOTH U 1o 10 kamens pactBopa cynbdarta meau (11),
NEPEeMEIINBAIOT, U HArpeBaloT JI0 pacTBOpeHUs obOpasyromierocs ocanka. [locie
OXJIQXKICHUS] TPOOUPKHU MPUITUBAIOT | MJI KOHUIEHTPUPOBAHHON COJISTHOM KUCIIOTHI.
OCTOPOXXHO TPUIMBAIOT HEOOJBIIUMH MOPIUSIMHU MO CTEHKaM MPOOUpPOK 2-3 Mil
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI TaK, YTOOBI >KUJKOCTH HE CMEIIAJUCh.

OcraBnator Ha 10 MUH TTpU KOMHATHOM TeMIepaType.

Odopmanenue paboThl. Pe3ynbraTsl OnbiTa BHOCIT B TaOJIHUILY.

Marepuan uccinegoBaHus [IBeT pacTBOpa
710 PEaKINU 10CJIe peakluu

[To pesymbraram ombiTa AENAIOT BBIBOA O COJEpKAaHUU TpunTodaHa B

aHAIM3UPYEMbIX OeKax.

OnslT 5. Peakyusa na «ciaboceazannyio cepy» 6 oenke (peakuyus Do)
[lpu KuNSTYCHWM NUCTEMHA W LMCTUHA B IIEIOYHOW Cpele OT HUX JIETKO

OTHICTIISIETCS CEPa B BUJIE CEPOBOIOPOA, 00pa3yromero cyab(u HaTPUs:

! I'mrokcmoBas kucnota. K 2 T Maraus B IIOPOIIKE, CIETKa YBIAKHEHHOTO, IPHIMBAIOT PH OXJTAKICHHH 50 M
3apanee oxnaxnaeHnoro nmpu 0°C HaCHIIEHHOTO PacTBOPA IMABEIEBON KUCIOTHL. OCaloK OKCalaTta MarHus
OT(GWILTPOBHIBAIOT U TIPOMBIBAIOT HEOOJIBIION TTOPITUEH BOIbI. DUIIBTPAT MOAKUCISIOT YKCYCHOU KUCIOTOH H
JIOBOJIAT BOJIOH 110 00beMa 200 M. PacTBOp COXpaHSIOT B XOJIOIUIBHUKE.



H oH
GHa + 2NaOH —> FH2 4 NayS + Hy0
GH-NH, CH—NH

COOH COOH

Liuctenn CepuH

OOpa3zoBaHue CyJib(QUA-UOHOB MOXKHO OOHAPYX HUTh C IOMOIIbIO HOHOB

CBUHIIA, 00pa3yIoLUX HepacTBOPUMbIN cynbhua PbS uepnoro msera:

(CH3COO0),Pb + 4 NaOH — Nay[Pb(OH),] + 2 CH3COONa

Na,[Pb(OH)4] + NayS — PbS{ + 4 NaOH

PeaktuBsl u ob6opynoBanue: 30% pacrBop rugpokcuna Hatpus; 1%

pacTBOp aleTara CBHHIIA; KUTIAIIAs BOJsTHAS OaHs; TPOOUPKU; MUTIETKH.

Xon paboTsl. B kaxayw npobupky HamuBaroT mo 0,5 mu pacTBOpOB
aHAJIM3UPYEMbIX OeNKOB. B kaxkayro mpoOupKy A00aBISIOT M0 5 Kameiab pacTBopa
THJIPOKCUIA HAaTpus W Mo 2-3 Karule pacTBOpa arerara CBUHIIA U HArpeBaroT

poOHUPKHU Ha KUIISIIEH BOJSIHON OaHe.

Odopmanenue paboTbl. Pe3ynbraTel OnbiTa BHOCIT B TaOJIHUILY.

MaTCpI/IaH HCCICAO0BaAHUA

I{Bet pacTBOpa

10 pCaKnun MMOCJIC pCAKIINH

ITo pe3yjibTaTaM OIlblITa ACIAOT BbIBOA O COACPIKAHWHW IMUHUCTCHHA B

aHAJIM3UPYEMbIX OelKax.




PaGora 2. Onpenesienne TeMnepaTrypbl KOAryJasiiMi IMYHOIO 0eJIKa

[lenb paboTbl - OCBOUTH METOJ OMNPEAETCHUS TEMIEPaTypbl KOAryJsIuu

Oenka.

[Tpu yBenuuenuu temmepaTypsl Oenku denamypupyiom (T.€. TEPAIOT CBOIO
TPETUYHYIO U BTOPUYHYIO CTPYKTYpPY), Kak IpaBuiio, HeoOpatumo. Temmeparypa
neHatypauud OenkoB paznuyaerca. OpHako OOJIBIIMHCTBO OEJIKOB >KMBOTHOIO
IIPOUCXO0XKJICHUS JIEHATypUpYIOT pu Temneparype Boie 40°C, IMEHHO MOATOMY
temriepatypa 42°C gBisieTcsi KpUTUUECKOM JJ1sl YeJI0BEYECKOI0o OpraHmu3ma.

MaTtepuan uccinea0BaHUS: SUYHBINA OCIOK.

PeaxkTuBsl u 000pya0oBaHUeE: NpUOOp IS ONIpEACTICHUS TEMIIEPATYPHI
MaBjieHus; npoOupka (muamerp 3—4 MM, BbIcOTa 2—3 CM); Kanwuisip WU
KamwUIsipHas TUTETKA.

Xon paboTsl. HepasbaBineHHbI SIMYHBIA OEJIOK BHOCSAT B MPOOUPKY
KaMWUISIPOM WM KaMWUIIPHOU MUMETKOM B TAKOM KOJIMYECTBE, YTOOBI €r0 BhICOTA
nocturia 1 cm. [Ipobupky NpUKPEIUIAIOT K TEPMOMETPY IprOOpa AJisl ONpeIeIeHHs

TeMIepaTyphl TIaBJICHUS U MOHTUPYIOT €ro B Ipuoop (puc. 1).



Pucynok 1. [Ipubop ni1st onpeneneHus TeMIeparypbl IIaBIeHUS.

1 — TepmomeTp; 2 — mpoOKa /It KPETJICHUSI TEPMOMETPA C OTBEPCTUEM TSt
COOOIIIEHHS] BHYTPEHHETO MPOCTPAHCTBA KOJIOBI ¥ MPOOUPKU ¢ aTMochepoit; 3 —
npoOKa sl KperuieHus: npoOupkH; 4 — KpyriloJoHHas Koiba; 5 — nmpolupka; 6 —

TEIUIOHOCHUTENH (TJIMIIEPUH, CepHAsi KUCJIOTa, CHITMKOHOBOE MAacIIo,
nuoytundTanar); 7 — Kanuuisip; 8§ — BemecTBo; 9 — konbonarpesatenb; 10 —
PE3MHOBOE KOJIEUKO WIIA MTPOBOJIOKA

[TpubGop HarpeBarOT, OTMEYAIOT TEeMIepaTypy, MPU KOTOPOW HAYWHAECTCS
NOMYTHEHHE OETKOBOrO pacTBOpa, W TEMIEPATypy, MPU KOTOPOM MPOUCXOAUT

MOJTHOE CBEPThIBAaHUE OerKa.

Odopmanenue paborsl. [lonyueHHbIE JaHHBIE 3aHOCAT B Ja0OPATOPHBII
XKypHaJl. /lenaroT BBIBOMBI.



Pa6ora 3. Ocaxnenue 0eqakoB. lenarypanus 0ejKkoB.

benku MoTyT OBITH BBICAKEHBI W3 pacTBOpa HE TOJIBKO TOJ JEHCTBHEM
CUWJIBHBIX BJEKTPOJUTOB, HO W C TMOMONIBIO JIPYTUX METOJAOB, HaNpUMep:
00aBJIEHUEM K PAaCTBOPY OeJiKa COJIel TSKEINIbIX METAJUIOB, MUHEPAIbHBIX KUCIIOT,
a TaKXe MpU HarpeBaHUHU.

OcagouyHble peakuuMd Ha O€JIKM MNPUMEHSIOTCS Uisi OOHapy>KeHHUs U
KOJIMYECTBEHHOTO OIPEACIICHNs OTKOB B Pa3IMYHBIX CyOcTpaTax.

Matepuan uccinenoBanus: 1% pacTBop SSMYHOTO abOyMHHA.

PeaktuBsl u ob6opynoBanue: 10 % pactBop amnerara cBunma, 1% u
10% pactBOpbl yKCycHOM KHCIOTHI, 10% pacTBOp THIpPOKCHMAA HATpus,
HACBIIIEHHBIN paCTBOP XJIOpUJIa HATPHS, BOASHAs OaHs, IITATUB C IPOOUPKAMHU.

OnsiT 1. Ocasxcoenue 0e1Ko6 conamu maxcenvix Memasios

Xon pabGorel. B mpobupky k 0,5 mi pactBopa Oenka mNpuOaBUTh
HECKOJIbKO Karellb pacTBopa alerata cBUHIA. [Ipu 3TOM NporcXOAUT NOMYTHEHUE
pacTtBopa.

OnwiT 2. Ocaxcoenue denko6 npu Hazpesanuu

Xon paboTsl. B maTe npobupok HamuBaroT 1o 0,5 M1 pacTBopa SHYHOTO
aTbOyMHUHA.

1. B mnepByro mnpoOupky npobGasiusitor 1-3 kamum 10%-HOro pactBopa
YKCYCHOM KUCJIOTHI M HarpeBaroT. Ocaiok Mpu 3TOM He 00paszyeTcs.

2. K pactBopy 0Oeinika BO BTOpOil poOupke 100aBISIOT OAHY Karuio 1%-
HOT'0 PacTBOpPA YKCYCHOM KMCIIOThI M HArPEBAKOT. BhITa1aeT X 10NbeBUAHBIA OCAT0K.
OT0 O0BSCHSAETCA TEM, YTO MPHU JOO0ABICHUU K KOJUIOMAHOMY pPacTBOpy Oenka
KHCIIOTBI MUIICIUTBI TEPSIFOT 3apsiI, OCIIOK IMPH 3TOM HaXOUTCS B H303JICKTPUUIECKOM
COCTOSIHHH.

3. ConepxuMoe TpeTbhe MpOOMPKH HArpeBalOT Ha BOJSHOW OaHE 10
IOMYTHEHHSI pacTBOpA.

4. B ugerBepryro mpoOupky nobasmsior 1 kammo 10%-HOro pacTBOpa

THIIPOKCHUIA HATPpUs U HarpeBaroT. Ocalok He oOpa3yercs.



5. B maryio npoOupky poGaBnstor 1-2 kammm 10%-HOro pactBopa
YKCYCHOM KHCIOTBI M 1 Karuilo HachIIIEHHOTO pacTBOpa XJIOpHIa HaTpus,
HarpeBaroT. Brimagaer ocagok Oenka.

Odopmnenue pabotrsl. Pe3ynapTarbl ONBITOB 3aHECTH B TaOJIHUILY.

OOBACHUTH HAOJIIOIaEMBIE SIBJIEHUS.

No Cpena Habmrogaembie
npoOUpKU U3MEHEHUS
1 Pb(CH3COO),
2 Kucinas (10% pactsop CH3;COOH)
3 Cnab6oxkucnas (1% pactsop CH;COOH)
4 HelirpanbHas
5 [enounast (10% pactBop NaOH)
6 Kucnas (10% pactsop CH3;COOH) +
HachIeHHbIN pacTBop NaCl




PaGora 4. OTaesieHue 0ejika 0T HU3KOMOJIEKYJISIPHBIX IPpUMeceil

METO/I0M rejib-(pujIbTpauuu

Lenn Da6OTLI — OCBOMTDH xpOMaTorpa(bI/Iqecxne METOAbI OYUCTKHU H

pazneneHust 6enkoB. OYUCTUTH OETTOK OT HU3KOMOJIEKYJISIPHBIX MPUMECEH METO0M
reNib-(QUIbTpaIuu.

HuskoMonekymsipHbIe BelecTBa W3 OEITKOBOTO pacTBOpa MOXKHO yIaIUTh
JIOCTaTOYHO OBICTPO M TIOJTHO C MIOMOIIBIO Tenb-PrbTpanuu. Pa3nenenue BemecTs
3THM METOJIOM OCHOBAHO Ha Pa3IMYMH B pazMepax MojeKys. KpymHble MOIeKybI
HE MPOHUKAIOT B MOPHI TPaHyJI TeJisl ¥ BBIXOISAT U3 KOJIOHKH B TIEPBYIO OYEPE/Ib, B TO
BpeMs KaK HEOOJBIIME MOJIEKYJBI TOMAIa0T Yepe3 MOPhI B TPaHyJIbl, BCIICICTBUC
ATOTO 3aJeP>KUBAIOTCA HA KOJIOHKE M JBUXKYTCS C MEHBIIEH CKOPOCTHIO. MeTon
reb-PUIbTpallid  YacTO HA3bIBAIOT PA3/ICICHHEM BEIIECTB MO TPHUHIIUITY

MOJICKYJISIPHOI'O CUTA.

=lalaf
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cedafeks G-25
(B BOOE)
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Pucynok 2. Kononka jyist otaenenusi 0eJIKoB OT HU3KOMOJIEKYIISIPHBIX PUMeECe
METOJIOM TeNib-(PUIbTpaluu

CpolicTBaMU MOJIEKYJISIPHOTO CUTa 00J1aJJal0T MHOTHUE TOPUCTHIE MAaTEpPUAJIbI.
HaubGonee wyacto uisi 3TOM 1€MW TNPUMEHSIOT OpPraHUYECKUEe TMOJUMEPHl C
TPEXMEPHOM CETYATOW CTPyKTypou. Hampumep, renm mosmcaxapujga AEKCTpaHa
(kommMmepueckoe HaszBanue — cedanekcel). [lpu wu3roropneHun cedaaexcon
NOJIMCAaXapUAHbIE IENH JEKCTpaHa COEIUHSIOTCA TONEPEYHBIMU CIIUBKAMHU.
CyliecTByeT HECKOJbKO THUNOB cedajerca, pa3Iuyaloluxcs Kak pa3MepoM u

KOJIMYECTBOM, TaK H BEJIMYUHOM I'panyJ. DTO MO3BOJISIET IIPUMCHATh HUX OJIA



pa3fiesieHrs BEIIECTB C pa3HbIMH pa3MepaMH MoJeKyl. biaromaps BBICOKOMY
COJIEpP)KaHUI0 TUAPOKCUIIBHBIX TPYNN TpaHyibl cedanekca nerko HaOyXxarorT,
00pa3ys renb. Uem BbIII€ CIIOCOOHOCTh refid K HaO0yXaHUIO, TeM OOJIbIIE HOMEp
cedamekca.

Cedanexchl OTIIMYAIOTCS CTETEHBIO CIMUBKH MOJIEKYJ JIEKCTpaHa JpYr C
JIpyroM. DTO HaXOAWT BBIPAXKECHUE B pa3IMIHON HabyxaeMoOCTH IpaHyl cedanekca
U Tpeenax SKCKIIO3WH (BBIpaXaeMOW 3HAYCHUSIMH MOJEKYJSIPHOW MacChl
BEIIIECTB, €Ile CIIOCOOHBIX BXOAMWTH BHYTPHh IpaHys cedajaekca), B CBSI3U C YeM U
MOCTpoeHa uX Kinaccudukamus (Tadm. 1).

Ta6auua 1. XapakrepucTuka HEKOTOPbIX BUAOB ce(paieKCOB

Mapka [Ipenen ITornomenue V neapHBIN Bpewms nonnoro | JInanazon
cedanekca | IKCKIIO3HH, 8 BOJIBI, MJl/2 00beM B HaOyxaHus IpH | GPaKLIHOHUPO

eOUHUUAX KOJIOHKE, KOMHATHOU BaHUs OCITKOB

MOJLEKYNAPHOTU cem’/z TeMIeparype, 4 | 1mo

maccwl MOJICKYJISIPHOM

Macce, moic.

G-25 5000 2,5+0,2 4-6 3 1,0-5,0
G-50 10000 5,0+0,3 9-11 3 1,5-30
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

Jlnst ocBOOOXK1eHHsT OENIKOBBIX PACTBOPOB OT COJIe OOBIYHO HCHOJB3YIOT
cedanexc mapku G-25.

[Tpumenenue cedanexcoB anst (HPaKIUOHUPOBAHUS CIIOKHBIX OEIKOBBIX
cMecell TWIa TeX, YTO XapaKTEepHBI JUIsI OMONOTUYECKHX KUAKOCTEH (CHIBOPOTKA
KpOBH, remoiuM(pa OECIO3BOHOYHBIX U T. I.) WM AKCTPAKTOB, MOJYUYEHHBIX U3
KUBOTHBIX U PAaCTUTEIbHBIX TKaHeH, Manod()()EeKTUBHO: yaeTcsl JHIIb pa3IeuTh
CMech OEJIKOB Ha HECKOJIBKO Tpymi. TeM He MeHee, B psije CllydaeB 3TO IMepBas
CTaaus MPH BbIIECJICHUHM UHIUBUIYaTbHBIX 0enkoB. Cedanekchl IPUMEHSIOT TaKKe
Ha 3aKIIIOYUTENBHBIX JTamax OYUCTKH OeJIKa OT MPUMECH COIYTCTBYIOLIEro Oeska,
€ClI TOCJIEAHUN JOCTATOYHO PE3KO OTIMYAaeTcs OT MEPBOrO0 IO BEIHMYHUHE

MOJIEKYJISIPHOM MacChl.



B mnocinennee Bpemsi cedalexkchl NPUMEHSIOT Ui ONpEACTCHHS
MOJIEKYJISIPHOM Macchl OEJIKOB ITyTEM COTIOCTABJICHUS BEIMYUH CBOOOIHOTO (T. €. HE
3aHATOrO rpaHyjIamMu cedageKca) v AMOUPYeMoro (T. €. HE0OX0UMOTO JJisi BRIHOCA
Oenka U3 KOJIOHKH) 00BEMOB KOJIOHKH.

Matepuan uccienoBaHus: su4Hbd anbOymuH (1%-HbI pacTBOp B
0,5%-H0M pacTBOpe OMxpomara Kaius), roryooi aexkcrpan 1%-Hblii pacTBOp.

PeaxkTuBsl u o00opynoBaHue: OWYpEeTOBBIH pEAKTHUB, KOJOHKA
pazmepom 1x25 cm ¢ renem cedanekca G-25 (4 r B 0,09 M pactBope xiopuaa
Hatpusi), 0,09 M pactBop xyopuaa HaTpusi, MEPHBIM LWIMHAP, IITATUBBI C
npobupkamu «mmeHaopd» 1,5 M1, MUNeTKH.

Xon paGoThI.

1. 3anonHenne KOJIOHKHU?,

3anojiHeHUEe TelieM KOJOHKU BEIyT OCTOPOKHO, 3aJIMBasl €r0 MEIJIEHHO U
HEMPEPHIBHO IO CTEHKE KOJOHKH, YTO MPEJOXpaHseT €ro OT 3aXxBaTa My3bIPbKOB
BO3/1yXa.

2. Onpenenennie o0bema BOJAHOM (ha3bl KOJOHKHU V.

OtkpeiBatoT 3akuM Ha KoioHke m ciauBaot 0,09 M pactBop NaCl, nHa-
XONAIIMNCA Haja TelleM. 3aKMM 3aKpbIBalOT W Ha IOBEPXHOCTb Te€lsi OYeHb
aKKypaTHO, [0 CTEHKE, C MOMOIIbI0 MUneTku HaHocAT 0,5 mi1 pacTBopa roiay0oro
aexcTpana. OTKPBIBAIOT 32KUM U BBITEKAIOILIYIO U3 KOJOHKH KHUAKOCTh COOMPAIOT
B MEpHBIM UWIMHAP W COXpaHsAT A0 KOHLA omnbita. Habmomaror 3a
MPOHUKHOBEHHEM HAaHECEHHOTO PAacTBOpA B refb (MOBEPXHOCTH Telisd HE JOJKHA
OCTaBaTbCs CyXOil, MO3TOMY 0 MepEe BHITEKaHHs >KUIKOCTH U3 KOJIOHKH PAaCTBOP
NaCl nonuBaroT B KOJIOHKY JTUOO TOJICOEANHSIOT K KOJIOHKE CKIISTHKY C PACTBOPOM).

3apaHee rOTOBAT MATh YUCTHIX MPOOUPOK. Kak TONBKO M3 KOJOHKH HAYHET
BBITEKaTh OKpAIIeHHBIM (ToayOol) pacTBOp, B OTH MNPOOUPKU COOHMPAIOT

oKpalieHHble ppakiuu, 1o 0,5 M1 B Kaxkayro NpoOUpKy. DI0aT U3 3TUX TPOOUPOK

2

4 r cedanexca npeasapuresnsHo 3anuBaoT 200 M 0,09 M pacTBopa XJ10puia HaTpHsL B JINTPOBOM CTaKaHe,
XOPOIIIO TIEPEMEIIMBAIOT M OCTABIISIOT Ha 24 vaca. Uepe3 cyTku HaOyXmuii cedamexc mpomMbiBaroT 5 pas 0,09 M
pacTBOPOM XJIOPHAA HATPUS ITyTEM JACKAHTALUN. 3aTE€M CTaKaH C reJeM cedasiekca MOMEIAoT B 00IbII0N BaKyyM
9KCHKATOP U B TEUCHHE 1,5 4acoB feaspupyroT MO BAKYyMOM, CO31aBaE€MbIM BOJOCTPYHHBIM HACOCOM, IIOCIIE YETO
TeJb TOTOB JUIS 3aII0JIHEHUS KOJIOHKH.



OT HaYaJia ps/ia, BKIIOYasi MPOOMPKY C CaMOW MHTEHCHUBHOW OKPACKOH, CIIMBAIOT B
MUINHAP, TIE yKe coOpaHbl mpeapiaymue (HeokpamieHnbie) dpakinuu. O0bem
OCTaJIbHBIX MTPOOUPOK, B KOTOPHIX OKPACKa HAYMHAET 0C1a0eBaTh, HE YUUTHIBACTCS.
Takum 06pa3oM, 00beM 3710aTa OT Havaja OMbITa 0 MOSBICHUS HanOoee sIpKOi
roJiy0oi OKpacku cocTaBiisieT 00beM BOJAHOM (ha3bl KOJOHKH (V).

3aKOHYMB OIpEAeSieHHe, KOJOHKY OTMBIBAIOT OT CJIEJOB TOJyOOro
JEKCTpaHa.

3. OGecconnBaHue OEIKOBOTO PACTBOPA METOJIOM Ieiib-(QUIbTPALIUH.

[lepen nHaHeceHwem pacTBopa Oefika OTKPBIBAIOT KpaH W HAOMIOJAIOT 3a
YMEHbILIEHUEM CTOJIOMKaA XJIOpUAa HaTpus HaJ ciaoeM cedanekca. Kak Toiabko Haj
MOBEPXHOCTHIO Te€Jil OCTAHETCS CJIOM JKUJIKOCTH TOJMIMMHOW 1—2 MM, KpaH
3aKpBIBAIOT M AKKypaTHO IMHUIIETKOW HAHOCSAT HA Telb | MJI pacTBOopa Oenka, B
KOTOPbIH npeasaputenbHo 100aBisioT 5 Mr KoCryO7. Kpan oTKpbIBaIOT U Clendr 3a
IPOHUKHOBEHUEM pacTBOopa B reib. CHOBa 3aKpbIBalOT KpaH M OMOJACKHBAIOT
CTEHKH KOJIOHKH | MJT XJIOpHJla HaTpHsi, OTKPHIBAIOT KPaH U MO3BOJISIOT KUIKOCTU
BIIUTAThCA B Tefib. 3aTeM KpaH 3aKphIBAIOT M aKKypaTHO J00aBIAIOT 4—6 M
XJIOpHUa HATPUSL.

B 20 mpobupox otmepsitor 0,5 mMa OuyperoBoro peaktuBa. CoOuparoT
dbpakiuu ¢ kosioHOK 10 20 kamens (1 M) B MpoOUpPKH, cojieprKaliue OnypeToBbIi
peaktuB. [Ipum 3ToM He 3a0bIBalOT M00aBIATH B KOJIOHKY XJIOPUJ HATpHS.
Habmrogator 3a M3MEHEHUEM OKPacKU B MOPIHUAX dI0ATA.

I'enb B KOJIOHKE OTMBIBAIOT BOJIOM 70 nojHOTO yaaneHus K,Cr,O;.

Odopmunernue pabdoTs. ONUCHIBAIOT IPUHITUI METO/Ia U PE3YJIbTATHI

3aHOCST B TaOuUIly. JlenaroT BEIBOIBI.

No 1(2(3|4|5(6[7[8(910|11 121314 |15|16|17 18|19 |20
pOOUpKH
benok

K2Cr07




Pa6ora 5. Pa3nesienne cMmecu 6esikoB MeTOIOM dJieKTpodope3a B

MOJTHAKPUJIAMH/IHOM reJjie

[lens  pabGotel — ocBouth Meroawnl ITAAI-anmexTpodopesa s

XapaKTEPUCTHKHU OCIIKOB.

Onektpodope3 OENKOB B MOJMAKPUIAMHUIIHOM Telie — METOJ pa3JieieHUs
cMecu OelKOB B TOJMAKpWIAMUJIHOM Telieé B  COOTBETCTBUM C  HX
EKTPOPOPETUIECKON MOABMKHOCTRIO  ((QDYHKIMEW JIWHBI  MOJUNETTHIHON
HEMOYKU WM MOJIEKYJISIPHOM MacChl, a TaKXe YKJIaJAKh OETKOBOM MOJEKYIbI,
NOCTTPAHCISIMOHHBIX Moaudukanuii u napyrux ¢akropos). [lanHbd cnocod
dpakMoHUpOBaHUs OENIKOB M MENTUIOB IIUPOKO NPUMEHSIOT B COBPEMEHHOMN
MOJIEKYJISIPHOM OMOJIOTMH, OMOXUMUH, TCHETHKE.

Pa3paboTtano 0osbiI0e KOJUUECTBO MOIM(pUKALINA 1eKTpodope3a OENIKOB B
MOJIMAKPUIIAMUJTHOM TeJie JIJIsl PEIICHUs Pa3HbIX 3a7a4 U JJIs Pa3InyHbIX O€JIKOB U
NENTHIIOB.

OnerpodopeTryueckas MoABMKHOCTh OMOMOIMMEPOB B TeJie 3aBUCHUT OT psijia
napaMeTpoB. CKOpPOCTh MHUTpAlMK TPOMOPIIMOHANFHA 3apsily MOJCKYJbl, U B
CBOOOJTHOM KUIKOCTH MOJICKYJIBI C OJIMHAKOBBIM YACIBHBIM 3aPSI0M MUTPUPYIOT C
paBHOM CKOpPOCThIO. B ciyyae pasmeiieHuss B Cpele, HMMEKLIEH KECTKYIO
MIPOCTPAHCTBEHHYIO MAaTpPHILy, TPOUCXOIUT CEeTperanus 3a CYeT TPEHHUsS O Tellb.
Cuna TpeHHUs 3aBUCUT OT MPOCTPAHCTBEHHOW KOH(PUTYpAIlMM MOJICKYJbI, B TOM
gucie oT e€ pasmepa. Takum o00pazoMm, B ciydae dJIEKTPOPOPETHIECKOTO
paszencHusT HATUBHBIX OEIKOB OyAeT HaOMI0MaThCs CIOXKHAsS KapTHUHA WX

paciupeaciacHus B 3aBUCUMOCTH OT BBIMICIIPMBCACHHBIX (1)3KTOpOB.

Harusnbliii ITAAT 3exkTpodopes

Matepuan wucclelOBaHUSA: PACTBOPHI OEIKOB C KOHIEHTparuen |
Mr/Ma  (ObIYMHA  CBIBOPOTOYHBIM  anbOyMHH, 4YEJIOBEUYECKHH CBHIBOPOTOUYHBIN
anbOyMHUH,  SUYHBIA  adbOyMHUH,  TJIOKO300KCHa3a,  aJIKOTOJhOKCHA3a,

NMepoKCcuaa3a XpeHa WM Jpyrue OenKh) U pacTBOp, COJAEPXKAIIMM CMecCh



NEPEYUCIICHHBIX OEJIKOB C KOHIIEHTpamue 1 mr/mi kaxaoro Oenka, OeIKOBbIE
MapKephbl.

PeakTuBb nobopynoBaHue:

Tpuc (Tpuc(rumpokcuMeTwiI)aMUHOMETaH (majee  tris-base), Tpuc-
ruapoxiopun (nanee tris-HCI), rmunun, akpunamun (nanee AA), OucakpuiiaMu
(manee BIS), mepcynbdar ammonus (mamee PSA), TerpamMeTHIITHICHAHMAMUH
(manee TEMED), rmuniepun, kymaccu spko roxyooit G-250, 95% stanoun, neasHas
YKCyCHasi KHCJIOTa, OpoM(eHO0I0BbIN cCuHul, 2% pacTBOp arapossl.

IIpucomosnenue paboyux pacmeopos

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

2,46 r tris-HCI u 10,26 1 tris-base pactBoputh B kosioe Ha 100 M1 u qoBecTu
JI0 METKH TUCTUIJUTMPOBAHHOU BOJOM.

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

14,56 1 tris-HCl1 u 0,94 r tris-base pactBoputh B koJjioe Ha 100 M u JoBecTu
JI0 METKH TUCTUIJUIMPOBAHHOU BOJOM.

3. 30 % axpunamuo

[Tpurorosnenue 30%-HOro akpuaamuaa:

Oo6bem 30%
aKkpujiaMuaa 100 M 150 mn 200 mn
PeaktuBel
AA 290r 435r 58,0r
BIS 10r I,5r 20T
H,O 70t/ 70ma | 1051/ 105 Mt | 140 v/ 140 mn
4. 10% PSA

PactBop nepcynbdara aMMOHUS TOTOBSIT B IEHD IPOBEICHUS dJIEKTpodope3a.
0,1 r mepcynbdara ammonust, 900 MKJT BOJIBI.

5. Pacmeop 01s okpawueanus

0,5 T xymaccu spko romyboro G-250, 80 mu stanoma, 14 M jemstHOM
YKCYCHOM KUCIOTHI, 106 MJT BOJIBI.

6. Pacmeop ona nposaenenusn-1 npu oxkpawmueanuu kymaccu G-250

80 mu1 3TaHoNa, 14 M JIeNIHON YKCYCHOM KUCIOThI, 106 M1 BOJIBI.



7. Pacmeop ona npoaenenusn-2 npu okpawiusanuu kymaccu G-250
10 mu1 5TaHona, 14 M eastHON YKCYCHOM KUCIOTHI, 176 M BOJBL.

8. Ix mpuc-znuyunoewtit 31exkmpoounstit oygep (pH = 8,8)

Cwmemats 3,10 T tris-base ¢ 19,3 T rmunuHa 1 pacTBOPUTH B 1 71 BOJBI.
9. 4X 3azpy3ounstii 0yghep 0141 HamugHwvIx 00PA3UOE

[Tpurorosnenue 10 mu Oydepa 11 HATUBHBIX 00PA3IOB:

Tris-HCI (pH 6,8), IM 2,00 M
H,O 4,00 mn
BbpomMdenonoBbiii cuHmMit ~1 mr
I'munepun 400ma/50r

!Bce pacmeopwvi xparums ne bonee 1 mecsua npu +4°C!

IIpuroroBieHue reJiei 1s 3JaeKTpodope3a HATUBHBIX 0€JIKOB

1. Paszpewarowuii 2enw

[Tpurorosnenue 10 mu paspemaromero reys ¢ KonueHrpauueid AA 7,5%

Paboune pacTtBOpHI O6BeM
AA, 30% 2,5 mn

H,O 3,65 Mt

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

2. Konuyenmpupyrwouwuii zenw

[IpuroToBneHne KOHLIEHTPUPYIOLIETO Teist ¢ KoHUeHTpauneit AA 5%

Pabouune pacTBOpHI O6Bem
AA, 30% 0,85 mn
H,0O 3,40 mn
Tris-Cl (pH 6,8) 0,66 mn
PSA 80 MK
TEMED 8 MKJI

Xon paGoThl.

Onekrpodoperndeckas ycTaHOBKA MPEICTABICHA HA PUCYHKE 3.




Pucynox 3. DnexrpodopeTndeckas ycTaHOBKA JJI1 BEPTUKAIBHOTO
anextpodopesa VE — 2M ot dupmer «Helicon» (MockBa) ¢ pazmepoM CTEKOJ
cmba (kaccetsl) 150x122 MM?, MCTOYHMK mUTanus « Dab(-4».

. BepxHow KamMepy YCTaHOBUTb Ha POBHYK TOPHU30HTAJbHYIO
noBepxHOCTh. Ci130 U3 CTEKOJ C BBIPE30M U O€3 BhIpe3a CO BCTaBICHHBIMHU BJIOJb
€ro Kpomok crieiicepamMu ((TOpOIIacTOBbIE TUIACTUHKU) BBIPOBHSTH MO OCHOBAHHUIO
SAYEUKU U MO OOKOBBIM TpaHsM, 3aT€M 3aKpenuTh 3akuMamu. CTEKIIO C BbIPE30M
JOJDKHO HAXOJUTHCS C BHYTpeHHe (0OpaiéHHol B BepxHuUil Oydep) cTopoHsI cirba.
3aTeM, €ciiM HET HEOOXOIMMOCTH HCHOJb30BAHMS JBYX Te€Jell OJHOBPEMEHHO,
BMECTO BTOPOTO c130a CTaBAT 3ariylIKy U3 OprcTeKa.

2. IIpoBectu repMeTHU3aIMio CI300B MPU MOMOIIY PACIUIABIEHHOTO 2%-HOTO
pacTBOpa arapo3sl BI0Jb KPOMOK M HUXKHETO Topliia clieda.

3. OTMETHTHh MapKEPOM YPOBEHB, OTCTOSIIINI OT BEPXHEro Topiia cinda Ha
25 — 3 cM (BepXxHHMH ypOBEHb pa3pemiarolmero reis).  3aluTh
CBEKCTIPUTOTOBJICHHBI 7,5% paspemaroniuii Teilb 10 METKH (aKpHrIaMHuI

nosmMepusyercs 3a 5 — 10 muH), cBepxy HaciouTh ~200 MK BoOabsl (s



OTpEJICNICHNs] BPEMEHHM KOHIA MOJMMEPHU3alMU I[0JIE3HO OCTaBUTh HEMHOI'O
pacTBOpa aKpUJIAMHUJIA B CTAKAHE).

4. OtcocaB HACIOCHHYIO BOJAY IIMNPHUIIEM, 0 KOHIA 3alOJHUTH CJIR0
KOHIIEHTPUPYIOLIUM  TelieM, BCTaBUTb TIPEOCHKY W  JOXKIATbCsl  KOHIIA
MOJIMMEPHU3AIINH, TIOCJE YEero aKKypaTHO U3BJIEUb I'PEOCHKY U3 YCTAaHOBKH.

5. BcTaBuTh BEpXHIOW SUYEMKY B HIDKHIOO W 3allOJHUTHL 00€ SYCHKH
3JIEKTPOJIHBIM Oydepom.

6. OOpa3ibl pacTBOPOB OCJIKOB cMelIaTh ¢ 4X 3arpy304HbIM Oydepom s
HAaTUBHBIX 00pa3IoB B COOTHOIIEHUH 3:1.

7. B obpa3oBaBiurecs: mocie u3BieYeHUs] rpeOeHKH JIyHKHU HaHecTd 30 MK
CMECH pacTBOPOB OEJIKOB C 3arpy304HbIM OydepoM (0kos0 20 MKT Geka B JIYHKE).

8. IloaxmrounTh OJOK MUTAaHUS K YCTaHOBKE JJsi 3JeKTpodopesa.
DnexkTpodope3 mpoBOAUTH TpH cujie Toka 40 — 45 MA u Hanpspkenuun 175 — 200 B.
[Tpu 3TOM MOIIHOCTB, TOTpEOIIsieMasl yCTAaHOBKOM, cocTaBisieT 7 — 9 BT.

9. DnexTpodopes MPOBOIAT A0 AIUHBI Tpodera ppoHTa Kpacutens 6 — 6,5 cm
OT rpaHuilsl pazpematoniero rens (70 — 90 mum.).

10. OtxitrouaroT 6JI0K TUTAHUSI U U3BJIEKAIOT I'ellb U3 YCTAHOBKH.

11. ITomemaror renb B pacTBOp Ui OKpalmIMBaHMs Ha 15 MuWH., 3arem
MEPEKIIAIBIBAIOT €TO MOCJIE0BATEIFHO B PACTBOP MJIs MPOsiBICHUS-1 (Ha HOYB) U
pacTBOp AJIsl IPOSBICHUS-2 10 TIOJTHOTO BHIMBIBAHUSI KPACUTEISL.

Odopmiienne pabotel. OnucaTh NPUHLIUN METOAA. 3aHECTH PUCYHOK WIIH

dboTorpaduro rnekrpodoperpammel B TeTpaasb. Crenath BHIBOJIBI.



PA3JIEJI 2. KOJIMYECTBEHHOE OIIPEAEJIEHUE BEJIKOB

JlJ1 KOMUYECTBEHHOTO ONpeeNieHUs] OCIKOB B OMOJIOTHYECKHUX KHUAKOCTAX
qaile  BCEr0  HCIOJB3YIOTCS  CIEKTPAJIBHBIE  METOIAbI  MCCICHOBAHU:
gomokonopumempus u cnekmpogomomempus, a TAKKe — pedhpakmomempudeckuil
Memoo.

DOTOKOJIOPUMETPUIECKHE METOIBI OCHOBAHBI HA IIBETHBIX peakuusax. Cpeau
HUX HanOoJblllee MPUMEHEHNE HAIUTM OWypeToBasi peaklys Ha MEeNTHIHbIE TPYIIIbI
U peakuus PonuvHa.

[Ipsimoli  ciekTpoOTOMETPUUECKU  METOJT COCTOMT B  HU3MEpPEHUH
CBETOIIOTJIONIEHUS pacTBOpa Oelka B ynbTpaduosieroBoi odmactu mpu 200-220 um
u 1ipu 280 HM (30HA MOTJIOMICHHUS] APOMATHYECKUX aMHUHOKHUCIIOT).

PedpakromeTpuyeckuii MeToJ OCHOBAaH Ha HM3MEHEHUM I[OKa3aTess

IPEJIOMJICHUS] PACTBOPA B 3aBUCUMOCTH OT KOHIEHTpAIMU OeliKa B HEM.

Pabora 6. KosimuecTBeHHOe onpeaeseHne 0ejaka OuypeToBbIM METOA0M

[lenb paGoOThl — OCBOMTH METOJI OINpeAeTeHUs] OEIKOB B OHMOJOTUYECKUX

KUIKOCTAX, MPUMEHSIEMbIN B KIIMHUYECKOW OMOXUMHUH.

B ocHoBe mMeTona N€XUT CIOCOOHOCTH OENKOB B IMIETOYHOM Cpelie 1aBaTh C
pactBopoM cynbdara Meau (uonetoBoe okpammBanue. Okpacka 00ycCIOBIEHA
00pa3oBaHMEM KOMIUIEKCOB HOHOB MEIM C MENTUIHBIMU TpynmnamMu Oejka.
MHTEeHCUBHOCTh OKpAacKd NpPONOPIUOHATIbHA COJCPKAHUIO Oelika B pPacTBODE.
buypeToBylo peakiuio Jal0T Bce OENKH, a TAK)Ke OJIMTONENTH/IbI, COAEepKalIUe HE
MEHee JBYX MENTUIHBIX CBS3EH.

buyperoBasi peakiuss HE OTJIMYAETCd BBICOKOM UYYBCTBUTEJIBHOCTBIO.
[loaToMy oHa mnpuMeHsieTcss B TeX clydasX, KOIJla cojep)kaHue Oenka B

ucciaeayeMoM o0pasiie JOCTATOYHO BEJIUKO (HE HUXKE HECKOIBKUX MT/MII).
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OR>00HONA 3 KOS HF oMo
UCCIENOBAHMUSA:
anrOymuHa (BCA) Hen3BeCTHOM KOHIIEHTPAIIUH.
Peaktusnl

pacTBOp  OBIUBETO

CBIBOPOTOYHOTO
u ob6opynosanue: 10% pactBop BCA; 0,9% pactBop
XJIOpHa HaTpHs; OMypeToBbI peakTuB’; poromerp «Ikcmepr-003»; KioBeTa ¢
TOJIIIMHOM ¢S 1 cM; ITaTUB C MPOOUPKAMHU.

Xona paboThl.
1. IlocTpoenue rpaayrupoBOYHOTO rpaduxka.

JUisi mocTpoeHusi rpajydpoOBOYHOTO rpaduka NPUMEHSIOT CTaHAAPTHBIN

pactBop 6enka. U3 10 % cranmapTHOro pactBopa Oeiika rOTOBAT B 6 MpoOupKax
pacTBOpPHI OeNKa Pa3TMYHON KOHIICHTPAIIUH, KaK TIOKa3aHO B TaOJHIIe:

3 BuypertoBsiii peaktuB. B MepHoii kos16e Ha 250 Mt pactBopsioT nocaenoBatenbHo 0,375 1 CuSO45H,Om 1,5 1
cerHetoBoi comu (KOOC-CHOH-CHOH-COONa-4H,0) B 150 ma Boasl. 3aTeM MEAJIEHHO HMPUIMBAIOT IpHU

nepememuBanun 75 M 10% pacTBopa THAPOKCHIA HATPUS M JOBOAAT coAepkumoe 10 250 M BoHoi.



Ne Cranpaptasiid 10% 0,9% pactBop KOHILIEHTpaLus
pacTBop Oeska, Ml XJIOpUJIa HATPHS, MJT Oenka, /1
P-p cpaBHEHUS - 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 nobasnstot 3,0 M OuypeToBoro peaktuBa. Yepes 20 MUHYT
U3MEPSIOT ONTHUYECKYI0 IUIOTHOCTh PacTBOPOB Ha (POTOMETpE OTHOCHUTEIHHO
pactBopa cpaBHenus (0,1 mit 0,9% pactBopa xinopuaa HaTpus + 3,0 mi OnypeToBOro
peaktuBa). I3MepeHue npoBOJAT B KIOBETE TONIIMHON 1 ¢M, JIJTMHA BOJHBI 525HM.

I'pamynpoBouHBIif Tpaduk CTPOSAT C WCHOIB30BAHHEM KOMITBIOTEPHBIX
nporpamMMm (MicrosoftExel wunmu SigmaPlot). [lo ocu opauHaT OTKIaaBIBaIOT
MOJlyYeHHBIE 3HAYEHHM ONTHYECKUX IUIOTHOCTEH, a Mo ocu abcumce —
KOHIICHTpaIuto Oenka (B 1/1).

2. Onpenenenue coaepkanus Oeka B HEM3BECTHON TIPooe.

B mpobupky otmepsior 0,1 w™i pactBopa Oenka ¢ HEH3BECTHOU
KoHIeHTpared u 3,0 M OumyperoBoro peaktuBa U 4epe3 20 MUHYT U3MEPSIOT
OKCTUHKLHMIO pacTBopa Ha (OTOMETpE OTHOCHUTEIHHO pacTBOpa CpPaBHEHUS.
Copeprkanue Oenka HaXosAT MO KAIMOPOBOYHOMY rpadukKy.

Odopmunenue paborel. OnucaTe MNPUHIUI METOAA. 3aHECTH
MOJIYYCHHBIC ~ JKCIIEPUMEHTaJbHBICE  JaHHBIE B TeTpaab.  IlocTpouTh
IpayupOBOYHBINA rpapuK 3aBUCUMOCTH ONTHYECKOMN TUIOTHOCTH OT KOHIIEHTpAllUU
cTaHmapTHoro pactBopa Oenka. Iloap3ysicb 3TuM TpaduKOM, paccUUTAThH
coJiepkaHre OejKka B MCHBITYEMOM PAcTBOPE U 3alKcaTh pe3yjbTaT, pacCUUTAThH

OHII/I6Ky OKCIICpUMCHTA U CACTIATh BBIBO/I.



Pa6ora 7. KosimuecTBeHHOe onpenesieHue 0eka no merony Jloypu

[lenb paboTbl — OCBOUTH YYBCTBUTEIbHBIA METOJ KOJMUYECTBEHHOTO
omnpenereHus: OENKOB, HAYyYUTHCS OIPEACNATh HHU3KHE COJEpKaHHs OEJIKOB B
aHAJIM3UPYEMbIX 00pa3lax 1Mo rpagyupoBOYHOMY IpaduKy.

Cpean MeToJ0B, OCHOBAaHHBIX Ha KOJIMYECTBEHHOM OIPEACICHUH OEIKOB
MOCPEJICTBOM IIBETHBIX pEaKIUi, HauOONbIIEH YyBCTBUTEIBHOCTHIO 00JamaeT
meto Jloypu. Meton Jloypu ocHOBaH Ha M3MEPEHMH MHTEHCHUBHOCTH OKpACKU
pacTBopa, B KOTOPOM OJHOBPEMEHHO OCYIECTBIISIOTCS, MO MEHbILIEH Mepe, JIBe
[BETHBIE peakuuu Ha Oeyok: OuyperoBas peakuus u peakuuss DonmHa ¢
TUPO3MHOBBIMHU U LIUCTEMHOBBIMHU pajJuKallaMu OeJIKOBOW MoJekyibl. [locienHss
COCTOMT B BOCCTaHOBJIEHUU cMecu GochopHO-BombhpaMoBoil U (pochopHO-
MOJINOIEHOBOM KHCIIOT C 00pa30BaHNEM KOMILIEKCHOTO COSAMHEHUS CUHETO 1IBETA.
[Tonaratot, 4To B peaklMsIX BOCCTAHOBIEHUS NMPUHUMAIOT y4aCTUE KOMILIEKCHBIE
COCIMHEHHs] MEIW, BO3HHUKIINE TMPH B3aUMOACHCTBHM O€lKa C MIEIOYHBIM
pacTBOpOM MEAHOTO Kyrnopoca. Bropas peakuus He oueHb crienupruyHa, HO BECbMa
yyBcTBUTENbHA. [T0aTOMY MeTos JIoypu mO3BOMISIET BECTH ONpeeseHHs] OETKOB B
CHJIBHO pa30aBJICHHBIX PAaCTBOpaxX (BCEr0 HECKOJIBKO JECSITKOB MUKPOIPaMMOB OT
10 m0 200 mKr/min).

Meton Jloypu wmenee crneuuduueH, yeM OWYypeTOBBINA, IOCKOJbKY Ha
MHTEHCUBHOCTh OKPACKHU BIUSIOT MHOTHE BEIECTBA, KOTOPbIE MOTYT COJIEPKAThCS
B TKaHiIX WO B OydepHbIX cucTeMaX, MNPUMEHIEMBIX B OHOXUMHUYECKHX
uccienoBanusx. [loaromy A nmonydeHus aOCOMOTHBIX JAHHBIX FPayHpPOBOYHBIN
rpaduk ClenayeT CPOUTh MO TOMY K€ OeNKy, KOTOPhI HEOOXOIMMO OINPEACIIUTH B
pacTBope.

MaTtepuan ucclienqoBaHUsA:  Ouonornyeckue  Kuakoctu (B
onpeaesieMoM o0beMe T0JKHO HaxoauThest oT 10 1o 100 Mkr Oenka).

PeakTuBbl U o0opyaoBaHME: CTaHAAPTHBIM pacTBOp pacTBop BCA

(ObI4Mii CHIBOPOTOUHBIN anTbOyMHH), peakTuB A (2% pacTBop KapboHaTa HaTpUs B



0,1 H pacTBOpe ruapokcuaa HaTpus), peaktuB B (0,5% pactBop cynbdara menu B
1% pacTtBOpe 1uTpara Hatpus), peakTus @omuna’, horomerp «Ixcrepr-003».

Xon paGoThI.

[lepen onpenenenueM cmemmuBaroT 50 mu peaktuBa A u 1 mut peaktusa B -
(pactBop C), peaktuB donrHa pa3dasisatoT B 2 pasa.

JlJis TOCTpOeHUsT TPagydupOBOYHOTO Tpaduka MPUMEHSIOT CTaHAAPTHBINA
pactBop Oenka bCA ¢ konmentpanuerr 200 MKI/MJI, TOTOBSIT PacTBOPHI Oelika ¢

pa3HOM KOHLIEHTpalMeH, Kak MoKa3aHo B Ta0JIUIIe.

No mp. ctauza. 200 JuctmupoBa | Konuentpanu | Conepsxkanue
MKT/MJI pacTBOp | HHas BOJa, MJI s1 Oeika, Oenka B
BCA, M MKT/MJI npo0e, MKI
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

OIHOBPEMEHHO CTaBAT MPOOUPKY € MPOOOIl HEM3BECTHON KOHIIEHTPAIIHUH.

B xaxnayro npobupky nodasisitor 5 mul peaktuBa C, nepememnBarot. Yepes
10 MunyT no6asmnstor 0,5 M pa3BeeHHOTO B 2 pa3a peakTuBa PoJiMHA TIIATEIBHO
MepeMENIMBAIOT U noMemaroT B TepMocTaT npu 37°C Ha 30 MUHYT 19 pa3BUTHUS
okpacku. PoToMeTpupyroT Ha (OTOMETpPE MPH JIMHE BOIHBI 700 HM.

[To pesynbrataM u3MepeHUN CTPOSAT TPAAYUPOBOYHBIA Tpaduk C
HCIIOJIb30BaHMEM KOMITbIOTEpHBIX mporpamMm (MicrosoftExel niu SigmaPlot) u
OTIPECIIAIOT COo/Iep KaHne Oelika B HEM3BECTHOM Mpooe.

Odpopmaenue paborsl. Onucars npuHuun mMetoaa Jloypu. PezynpraThl
U3MEPEHU, IPayMpOBOUYHBIM Ipa@UK M pacyeThl 3aHECTU B pabOUyrO0 TETpab.

Paccuntarh ommOKy 3KCIepUMEHTa U CeNIaTh BBIBOJI IO padoTe.

4 Peaktus ®onuna. B kpyriononnyo konby na 1,5-2 1 sHocar 100 r sonsdpamara Hatpus NayWOsx2H,0 nnu 25
r MommbaTa HaTpus NaMoO4x2H,0 u B 700 M guctrimmipoBanHoii Bonsl. K pactBopy mobasnsaroT 50 M 80%-
HOTO pacTBopa docdopHoit kuciaotel u 100 M kornieHTpupoBanHoit HCI. K xon6e mpucoennHsA0T 00paTHBIN
XOJIONMUIBHUK U KUTIATAT B TeueHue 10 gacos, 3aTem npubasisitor 150 r LizSO4, 50 mut Boas! 1 3—4 xarumm Opoma.
KurstsaT 6e3 xomommibHuKa 15 MuH 1 yaaneHus n30bITka Opoma. 3aTeM pacTBOP OXJIAKIAIOT O KOMHATHON
TEMIIepaTyphl, JOBOIAT €ro 00seM A0 1 11 Bomoit n puinbTpyroT. IlomydeHHBIH pacTBOP JOIKEH OBITH SPKO-JKEITOTO
nBeTa. ETo XpaHAT B TEMHO CKIISTHKE H IIepes yIoTpebieHneM pa30aBisioT AUCTIIUIMPOBAaHHOM BojoH 1 : 1.



Pa6ora 8. KosinuecTBeHHOE onpenesieHune Oeaka mo meroxy bpaadopn

Ilenr paboThl — OCBOUTH UYBCTBUTEIBHBIH METOJl KOJIMYECTBEHHOTO
onpeeaeHus: OeJIKOB [ MUKPOKOJIMYECTB aHAIM3UPYEMBIX 00pas3IloB.

Omnpenenenue KOHIIEHTpamu O6eska MeToaoM bpandopa — onun u3 Hanboee
NOMYJSIPHBIX METOOB, UCHOJb3YEMbIN ISl ONPEEICHUs] KOHLIEHTpaluu OelKa B
pacTtBope. DTOT METOJ, Tak ke, kak W Meroj Jloypu, TpeOyeT MOCTpOCHHUS
CTaHJApPTHOM TPALYUPOBOUYHOW KPUBOW IME€pe] H3MEPEHUEM KOHLEHTPALUU
HeusBecTHoro Oenka. Meton bpandopa ocHoBaH Ha cABUTE CIIEKTPa MOTJIOLIECHUS
kymaccu (Coomassie Blue) B cropony 3HaueHuii 595 HM nipsiMo MPONOPIIMOHATHHO
KOHIIEHTpaIlMU cojiepKalierocsi B pacteope Oenka. Kymaccu ob6paszyeT KoMILIeKC ¢
OCJIKOM; ATOT KOMIUIEKC U3MEPSIOT MpH JJIMHE BOJIHBI 595 HM. AOGcopOImoHHas
dboTOMETpHs KOMITJIEKCAa KyMacch/0eI0K UMEET OUYCHb BHICOKYIO UYBCTBUTEILHOCTh
u  dddexkTuBHa axxe B cilydae  CJEIOBBIX  KOHIIGHTpaluil  OEJIKOB.
UysctBuTenbHOCTh MeTOA0B Jloypu u bpsaadopn comocraBuma, HO peareHTHI
metonaa Jloypu o6magatoT O0IBIIMM CPOJICTBOM K TI00yirHaM, a Metoaa bpandopn
— K aJIbOyMUHaM.

Martepuan UCcclIenoOBaHMUA:  pacTBOp  Oenka  HEM3BECTHOU
KOHLIEHTPAIUU.

PeakTuBbl 1 000pyIOBaHUE : CTAHAAPTHBIC pacTBOPHI Oeka 0,5 Mr/mi
u 1 mr/mn, peaktus Bpondopa’, poromerp «Ixcmepr-003».

Xon paGoThl.

Ilepeo onpedenenuem xonyenmpam peaxmusa bpeogopo pazbasnarom 6 5
pas (6 npobupky oodasnaiom I mn peakmusa u 4 M1 OUCMULIUPOBAHHOU 800bL).

1. [TocTpoeHue rpayupoBOYHOro rpaduka.

5 Peaxtus Bpaadopa. 100 mr kymaccu G-250 pactsoputs B 50 Mt ciiupta u 106asuth 100 M opropocdopHOit
KHCJIOTHI, TOBECTH 110 | 71 BO#O# 1 mpoIIsTpoBaTh 4epe3 OyMaxHbIi GuisTp.

Brumanmne! Pearent ouens gyBcTBUTENCH K 0€nKy (1—2 Mr/min). Bee gomkHO OBITE aOCOMOTHO YACTHIM H TIOCYA, H
OyMaxkHbII (QUIBTP, U KIOBETHI M PYKH, HHAUE PACTBOP MMOCHUHEET U MPUIET B HETOHOCTh. UNCTHIN peakTus
Bbpaadopa nmeeT KOpUUHEBBIH [IBET  CHHEET NPU HATUYUH OeKa



JU1s MOCTpOEHUs TPagyupOBOYHOIO Ipadrika MPUMEHSIOT pacTBOPHI Oeka ¢
KoHIeHTpanueit 0,5 Mr/mi u 1 Mr/mi, Ui mocTpoeHust rpaduka roTOBIT PacTBOPHI

OeJIKa COryIacHO TaOJIHIIE:

KonuenTpanus O6nen KonuenTpanus
Ne UCXOJTHOTO JuctunnvupoBaHHasi | Oenka B po0e,
mp. | pacTtBopa Oeka, 62?1(1:;]3(1)\5121 BOJIa, MKJI MKT/MJT
MT/MJT ’

1 0,5 20 80 100

2 0,5 50 50 250

3 0,5 75 25 375

4 1,0 50 50 500

5 1,0 75 25 750

6 1,0 100 0 1000

OAHOBPEMEHHO CTaBAT MPOOUPKY € TPOOOI HEM3BECTHON KOHIIEHTPAIUH.

B kaxnmyro mpobupky m00aBisioT mo 5 M pa30aBIEHHOTO PEAaKTHUBA
bpendopa. BeiaepxkuBaroT npobupku 15 MUHYT B TEMHOM MECT€ U H3MEPSIOT
HKCTUHKIMIO PACTBOPOB Ha POTOMETPE MPOTUB KOHTPOJIBHOTO PacTBOpa (PEaKTUB
Bpaadopn). Usmepenune npoBoasT B KIOBETE TOMMIMUHOM 1 M, JuyiHa BOJHBL 590 HM.

2. Ilo mocTpoeHHOMY TIpaJyUpOBOYHOMY TIpaduKy, C HCIOIH30BAHUEM
KomnbioTepHbIX nporpamMm  (MicrosoftExel wmm  SigmaPlot), ompeaenstor
cozepkaHue O6eska B HEM3BECTHOM TIpooe.

Odopmunenue paboThl. OxapakTepuszoBaTh IMPUHIMI  METOJA
Bpaadopa, pesynbratel u3MEpeHHit, rpayupOBOYHBIN IpaduK U pacyeThl 3aHECTU

B pabo4ylo TeTpa/ib.



PaGora 9. BrbigeseHne pHOOHYK/ICONPOTEHHOB W3 JAPOXKed H

Ka4€CTBCHHOC OIIPEaCJaCHUE NIPOAYKTOB U3 I'HIPOJInN3a

Llenb  paGotrel — Beigenuts ApokeBe  pUOOHYKIEONPOTEHHBI U

0XapaKTepr30BaTh OCHOBHBIE CTPYKTYPHbBIE KOMIIOHEHTHI.

HyxknenHoBbIe KUCTOTHI B KJIETKE HAXOATCS B BUJI€ HYKJICONPOTEMHOB. [1pu
YaCTUYHOM THJPOJU3€ HYKJIEONMPOTEUHbl pacnajaroTcs Ha Oenku (TMCTOHBI) U
nykienHoBble kucnoThl (JJHK u PHK). JHK u PHK, umes cxomgHoe cTpoeHue,
HECKOJBKO OTJIMYAIOTCS IO COCTAaBHBIM KOMMOHEHTaM. CrneuudpuiyeckuMu
pEeaKIUsIMA MOKHO BBISIBUTH OCHOBHBIE KOMITOHEHTHI HYKJICMHOBBIX KHUCIOT. [Ipu
MOJTHOM THJPOJIU3€ HYKJIEHHOBBIE KHCIOTHI pacmajaloTcs Ha COCTaBIISIOIINE
KOMITOHEHTBI: FETEPOLUKINYECKIE OCHOBAHUS (IIypUHOBBIEC UM MUPUMUIUHOBBIE),
ocTaTku caxapa (pubo3y win 1e30Kcupru003y) u octaTku HocHOpHOA KUCTOTHI.

Matepuan vucclieTOBaHUS . CBEXHE MEKAPCKUE APOAOKH.

PeakTtuBbl u obopynoBanue: 10% pactBop cepHoit kuciotsl, 0,4% u
10% pacTtBOpsl ruapokcuaa Hatpus, 1% pactBop cynbpara menu (II), ammmax
KOHIICHTPUPOBAHHBIN, MONUOAEHOBBIM peakTus®, 1% pacTBOp HUTpaTta cepedpa,
NIECOK, AMATUIIOBBIN 3(uUp, CTyNKa, MPOOUPKU, KPYTIOJIOHHBIE KOJIOBI, 0OpaTHBIE
XOJIOIUIILHUKH, ITecuaHble 0aHU, BOPOHKH, (PUIBTPHI.

Xon paboTHhI.

OnsiT 1. Boioenenue puoonyxkneonpomeunos (PHII)

10 r gpoxcKeit cMeIrBaloT B CTYIIKE CO CMECHIO U3 2 MII AUITHIIOBOTO 3dupa
¥ 2 MJI BOJIbI, TOOABIISIIOT S T MECKA U TIIATEIbHO PACTUPAIOT, IPUIIMBASI K PACTEPTON
macce HeOompmumu moprusamu 40-50 M 0,4% pactBopa TUIPOKCHAA HATPHSL.
Pactupanue npogoikarot eme 15-20 muH. [Tocie 3Toro ocagok oTGUIbTPOBBIBAIOT
wm otaensoT ueHtpudyruposanuem (10 munyt npu 10000 00.). Llentpudyrar
CJIMBAIOT B CTAKaH U K HeMy MpuOaBisitoT HeOonbImuMu opuusmu (1o 0,1 mi) 10%-
HYIO KHCJIOTYy J0 ciabokucinoit peaknuu (0,5 o). [lomydeHHwlt ocagok

HYKJICOIPOTEHHOB OTAEIAI0T HeHTpudyrupoBanuem (10 munyt npu 10000 06.).

® Momm6aenoBbIi peakTns. CMemmBaioT 15% pacTBOp MOJIMO1aTa aMMOHHS C a30THOM KHCIIOTOM (KOHIL.) B
otnomennu 110:90.



Oneit 2. I'uopoaus PHII

B kpyrinononnyio xonby nomemator 0,5 r ocanka u 3anuBaroT 4 mia 10%
pacTBopa cepHOM KUCIOThL. B K010y BCTaBISAIOT XOJOAUIBHUK (CTEKIIIHHAS TPYOKa
nHOU 25-30 cM), U CTaBAT Ha TIECUYaHyI0 OaHIo Uin acOecToBylo ceTky. Uepes 1 1
Nocjie Hayajla KWUIMEHHUS S>KUJIKOCTU TUIPOJU3 IMpEeKpalaloT, JalT OCTHITh
COJIEP)KUMOMY KOJOBbI M (UIBTPYIOT 4Yepe3 OyMakHbld ¢GuiabTp. B dunbrpare
OTKPBIBAIOT MPOAYKTHI THAPOJIH3a HYKJICOMIPOTEMHOB KAY€CTBEHHBIMH PEAKIIHSIMHU.

Onwit 3. Buypemosasa peakyusa na noaunenmuowl

K 5 xamiam rugponusara 106aBisioT OuypeToBblil peaktus. HabmogatoT 3a
MU3MEHEHHUEM I[BETA PACTBOPA.

Onwit 4. Ilpoda Tpommepa na puoo3y u 0e30Kcupudo3y

K 5 kamsim rugponuzata no6asisot 20 kanens 10% pactBopa ruipokcuaa
Hatpuss u 10 xamens 1% pactBopa cynbdata meau (II) mo mosiBieHus ocagka
ruapokcuaa meau (II). [Ipobupky HarpeBaroT 10 BBITIAICHUS OCAJIKA.

OnsiT 5. Cepebpanaa npoda na nypunogvie 0CHOBAHUS

10 xamens ruaponu3aTta HEUTpaIM3YyIOT | Karmiell KOHLIEHTPUPOBAHHOTO
amMmMuaka u n00aBisroT 5 kamenb 1% pactBopa HuTpara cepebpa. Ilpu crosHum
yepe3 3—5 MUH BbINAJaeT HEOONBIION PBIXJIBIA OCaZAOK CepeOpSHBIX COCTMHEHUN
IYPUHOBBIX OCHOBAaHUM, OKpAIIEHHbIN B OYpHIil 1IBET.

OnsiT 6. Monuobodenosasn npooa na gpocgopuyro Kuciomy

K 20 xamnssM MonauOIE€HOBOTO peakTuBa (pacTBOp MOJIMOIaTa aMMOHUS B
a30THOM KHUCJIOTE) MOOABISIIOT 2 - 3 Kalikd THAPOJM3aTa U KHUISATAT HECKOJIbKO
MUHYT Ha OTKpBITOM oOTHe. B mpucyrctBum ¢GochopHON KHCIOTHI KUIKOCThH
OKpaIllMBaeTCsl B JIMMOHHO-XENThIM 1BET. [Ipy oXJaKJeHuu BBITIAAeT KEIThIN
KPUCTAULINYECKUH 0Ca0K KOMIIEKCHOTO coeIUHEHHUS (PoCchHOpHOMOINOIESHOBOTO
aMMOHUS:
12(NH4)2M004 + H3PO4 + 21HNO3 —> (NH3)3PO412MOO3 + 21NH4NO3 +12 Hzo

Odopmunenue paboTwl. Pesymprarel jabopaTopHO  pabOTHI

3aIIUCBIBAIOT B TCTpaAb B BUAC Ta6J'II/II_IbI.



KommoHeHTRI

HYKJIEONIPOTENHA

KauectBeHnHas peaKuus

Habmronenus




PA3JIEJI 3. DEPMEHTbBI

Depmenmvl  (GH3UMBI) —  3TO  OHMOJOTMYECKHE  KaTaJu3aTOpHI,
MPEICTABIISIONINE COOOM MPOCThIe WU ClIOkKHBIE Oenku. [IpocTeTnyeckas rpyrra
CJIOKHBIX OEJIKOB MOKET OBbITh MIPE/ICTaBICHA HOHAMU METAILJIOB (KOhakmopul) Uin
Pa3IMYHBIMU OPTaHUYECKUMU COSUHEHUSIMU (Koghepmenmut).

Hayxka, 3anumaromasics usyueHueM (hepMEHTOB, HA3bIBAECTCS IH3UMOIO2UE.

B TpexmepHoil cTpykType (QepMeHTa pazIuYaloT psAJg  yYacTKOB,
BBINIOJIHAIONIMX  onpeneneHHble  ¢yHKuuH. CBs3bIBAHME U XHUMHYECKOE
IpeBpalieHne cyocTpaTa MPOUCXOIUT B aKMUSHOM yeHmpe PepMeHTa, B KOTOPOM
pa3IMyaroT CeA3bIBAIOWUL W Kamaiumuyeckul y4acTKu. Pezynamopuuoli wian
annlocmepuyeckuti ICHTp (QepMeHTa CIYKHUT s Moaudukanuu (pepMeHTa moj
JEUCTBUEM Pa3TUIHBIX 3((HEKTOPOB.

@depMeHTBl CcOoJep)KaTrcsi BO BCEX TKaHAX, KIETKaX W OMOJOTHYECKUX
KUAKOCTSAX. be3 HUX He OCYHIECTBISETCS HU OJUH XUMHUYECKUU MpOIECC B
OpraHu3Me.

MEXAHW3M JEVCTBUSI PEPMEHTOB
PaGora 10. CpaBHeHMe 1eliCTBHSI HEOPrAaHMYECKUX KATAJIU3ATOPOB U
(epmenToB

['maBHOE OT/IMUKE PEPMEHTOB OT KaTaIU3aTOPOB HEOMOJIOTMUECKOM PUPOIbI
COCTOMT B MCKIIOYUTEIBHO BBICOKOM KATAIMUTHYECKOM AKTUBHOCTU U SIPKO
BBIPDAKEHHOW CHNEUUPUYHOCTH JIEUCTBUSI, UYTO OOYCJIOBIEHO OCOOECHHOCTSMU
CTPOEHHUS U MEXAHU3MOM HX JIEUCTBUS.

ITon neiicTBreM epMEeHTa aMIIIa3bl CIIFOHBI B POTOBOM IOJIOCTH HAYUHACTCS
IpoliecC MEepPEeBAPUBAHMS YIIIEBOAOB. DTOT (pepMeHT 3(PPEKTUBHO KaTalIU3UPYET
ruaponu3 o-(1—4)-cBs3eil B MOJeKyse Kpaxmala, pacuieruissl Mojiucaxapuji Ha
oJIMrocaxapuibl M Jucaxapuibl - MaldbTO3y W H30MalbTO3y. Manbro3a u
M30MajbTO3a SBISIOTCS BOCCTAHABIMBAIONIMMHU JIHCAXapUJIaMH MOTYT OBITh

oOHapy»keHbl 10 peakiuu Tpommepa:



//O //O
R—C\ + 2Cu(OH), —> R—C\ + CUZOiJ, H,0

H OH KpacHbI i

ocajok
Heruaponun3oBaHHBIN KpaxMaa MOXXHO OOHapy>KUTh MO Peakluu C HOA0M,
KOTOPBIN B3aMMOJICHCTBYET C KpaXxMaJioM ¢ 00pa30BaHUEM CHHETO KOMILICKCA.
Houer Bomopoma (H') Ttakke SBIAIOTCS KaTajau3aTopaMu Ipolecca
ruaposnza. OngHako, uUX JelctBue MeHee 3(P¢eKTMBHO W HecneuudpuyHo. B
pe3ysbTare ruapom3a o0pa3yeTcsi CMECh OJMIOcaxapu0B U INIIOKO3bL. [1r0K03a
TaK)Ke JJaeT peakiuio Tpommepa.

[lenb paboThl — cpaBHUTH 3 (HEKTUBHOCTH OMOKATAIN3aTOPOB — (PEPMEHTOB

C HEOPraHMYECKMMHU KaTaJIn3aTOPaMHU.

Martepuan MCCIIEIOBAHUSA: pacTBop amuIa3bl CJTIOHBI
(buonormveckuii katanuzaTop), 10% pacTBOp COITHON KUCTOTHI (HEOPTAaHUIECKUIT
KaTajan3aTop).

PeakTuBbl W 00OpyAOBaHHME: NUNETKH, MPOOUPKH, MpPEIMETHbHIC
CTeKJa, TepMOCTaT, KuIsmias BojasHas Oans, pactBop Jlroroms, 10% pactBop
ruapokcuaa Hatpus, 1% pactBop cynbdarta Menu, kpaxmai 1% B 0,3% xiuopune
HaTpUs, TUCTUJUIUPOBAHHAS BOJA.

Xona paboThl.

B 1pu npobupku nHanuBator o 5 ma 1% pactBopa kpaxmana. B mepByro
npoOUpKY A00aBISIOT 1 MJI ITUCTHILTUPOBAHHOM BOJBI, BO BTOpylo - 1 mi 10%
COJISTHOM KHCJIOTHI, @ B TpeThi0o — 1 M pacTBopa amuiasbl. [Ipobupku 1 u 3
nomMemnaroT B Tepmoctar npu t = 38°C, a npoOUpKy 2 — B KUIISIIIYIO BOASIHYIO OaHIO.
Yepes 15-20 muH Bce mpoOUPKY BHIHUMAIOT, OXJIKIAIOT U U3 KX 101 OepyT nmpoOsbI
Ha KpaxmaJl 1 BOCCTaHABIIMBAIOIIME caxapa.

JInst 3TOro Ha MPEeIMETHOE CTEKJIO HAHOCAT MO Kallle pacTBopa HU3 TpeEX
poOUPOK U JOOABIAIOT K KaXK10M 1o Karuie pactBopa Jlrorosns. [1o nHTeHCHUBHOCTH

OKpaCKH ACIarOT 3aKIIIOUYCHUE O CTCIICHU T APOJIn3a.



Jlyis ompeneiieHnss BOCCTAHABIUBAIONIUX CaxXapoB W3 KaKIOW MPOOUPKH
otOuparoT o 1 M1 pactBopa u 006aBistoT 0,5 M1 pacTBOpa THAPOKCHIIA HATPHS U
5 kamenb pactBopa cynbdara menu. HarpeBaroT mpoOUpKH 10 KATICHHUS.

Odopmnenue pabGorsl. HabmomaroT 3a HU3MEHEHHEM OKpPaCKH

PacTBOPOB U 3aIIMCHIBAIOT HAOIIOICHUS B TAOIMILY U JICJIaI0T BBIBOJI.

Ne mpoOwr peaxius Ha Kpaxmal peakius Tpommepa
ITpoba 1
ITpoba 2
ITpo0Ga 3




PaGora 11. KayecTBeHHBbIe MPOOBI HA MPUCYTCTBUE (PEPMEHTOB

[{enb paboOThl — 03HAKOMUTHCS C METOAAMH OOHApY>KEeHUs! (PEPMEHTOB.

depMeHThl B OMOJIOTHYECKUX MpernapaTax v KUJKOCTIX MOXKHO OOHAPYKUTh
0 MOSIBJICHUIO MPOIYKTA PEAKIMH, KOTOPYIO KaTaIM3UpYyeT JaHHBINA (PepMEHT.

OnsiT 1. OmKpeimue amunaswl é cirone

Matepuan vccienqoBaHus: pa30aBiIeHHas CIIOHA.

PeaxkTuBsl m oOOpynaoBaHUE: BOJsHAsA OaHs, CTEKISIHHAs BOPOHKA,
umanHAp Ha 50 Mul, cTakaHbl JlabopaTopHble, poOupku, 1% pacTBop Kpaxmana,
peaktuB JIroromns.

Xona paboThl.

1. [IpuroToBieHue pa30aBICHHOMN CITFOHBI.

Por omomackuBaroT 2-3 pasza BOAOW I YJAJI€HUs OCTAaTKOB HUIM. B
MEpHYIO MPOOUPKY BHOCAT | MJI CIIOHBI U 00aBISIOT 9 MII AUCTHILTUPOBAHHOU
BOJIBI.

2. 'maponu3 kpaxmaia rnoj AeUCTBUEM aMUIa3bl CIIFOHBI.

B nBe mpoOupku HaIMBAIOT MO 5 MJI pacTBOpa KpaxMalia U B OJIHY U3 HUX - 5
MJI BOJZIbI, @ B APYTyl0 — 5 M pacTBopa ciatoHbl. O0e MpoOMpPKH MOMELIAIOT B
BoJisiHyt0 Oanro mpu 40°C. Uepe3 1 MUH OT KakJA0W CMECH OTOMpAIOT IO Karuie
KUIKOCTH U CMEIIMBAIOT ¢ Kamnene peakTtuBa Jltoross, 3apaHee HaHECEHHOTO Ha
CTeKJISIHHYIO MacTUHKY. [ToBTOpstoT oneparuio yepes 2, 4, 6, 8 mun. Habmonaror
3a U3MEHEHHUEM OKPACKH MOCe 100aBICHUS.

Odopmnenue paboTsl. Pe3ynbrarsl HaOMIOIEHNI 3aHOCAT B TAOIHUILY U

JACJar0T BBIBOJAbI O HAJINYHUN (I)epMeHTa B CJIFOHC.

Bpems Okpacka ¢ peaktuBom Jlroromus
MHKyOauuu KoHTposibHas npoba Hccnenyemas mpoOa
1 Mmun
2 MUH
4 MuH
6 MUH
8 MHH




OnsiT 2. OmKpsimue ypeasul 8 coeeoil MyKke
VYpeaza  (xkapbamum-amuporumaponaza; Kd  3.5.1.5) xkaranusupyer
pacumierienne MoueBuHbl 10 CO; u NH;. IloseBnenune ammuaka cmemaer pH B

MICIOYHYIO 30HY, UTO 0OHAPYKUBAETCS C TOMOIIIBIO MHIUKAaTOpa — eHoranenHa.

I
HoN—C—NH, + H0 2% 5 \n.t + co,t

NH; + Hb O <—= NH;OH

NH,OH === NH,"+ OH

MaTtepuan uccinegoBaHU: ypeasa, CoAepKallascs B COEBOI MyKe.

PeakTuBbl U o0OpyAOBaHHE: TEPMOCTAT, MUIETKH, NpoOupku, 1%
BOJHBINA PacCTBOp MOYEBHUHBI, 1% criupToBOii pacTBOp PeHodTanenHa.

Xona paboThl.

B aBe npobupku otmepuBarot o 2 mi 1% pacTBopa MOUYEBHHBI, 3aTEM B
KXy MpoOupKy n00aBisioT no 2 kamm ¢enondranenna u no 100 mr coesoi
myku. OOe mnpoOupku xopomo nepememuBaioT. OnHy NOpoOHPKY CTaBAT B
tepmoctatr npu 38°C Ha 30 muH. CoaepkumMoe BTOPOH MPOOHUPKH KHUIATIT HA
BOJISIHOM OaHe.

Odopmnenue paboTh: HAOMIOJAIOT 3a U3MEHEHHEM OKpPaCKH

PacTBOPOB U 3alUCHIBAIOT HAOMIOACHUS B TAOJIHUILY.

IIpo0a Habnronaemas okpacka
CBexuil pacTBOp ypeasbl
[TpoxunsaueHHbIN PaCTBOP ypeas3bl

OnsiT 3. ObHapyrcenue mupo3unasvl 6 Kapmodgpene

KauecTBeHHBIC peaknu Ha OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE (DEPMEHTHI
MO3BOJIAIOT ~ ONPENENUTh  ydacThe JTHX (EePMEHTOB B  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX IMpoueccax. PepMeHT THpo3uHa3za (MOHO(PEHOJIOKCHIa3a)
SIBIISIETCSI METAJUIONOP(OUPUHOM, COACPKAIIUM MEb B aKTUBHOM IIeHTpe. DepMeHT
obyazaeT TpymnmoBoW CHEMU(UIHOCTHI0O W KaTaTU3UPYEeT OKHCICHHE MHOTHX

(eHOJIOB: TUPO3UHA, AAPEHATIMHA U JIp. KUCIOPOAOM BO3/yXa.



[Tpu oxucaeHNN TUPO3UHA 0OPA3YIOTCS MPOAYKTHI KPACHOTO IIBETA, KOTOPHIE
3aTeM MPEBPALIAIOTCS B YEPHBIA MUTMEHT — MEJIAHUH:

HO
NH, NH

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

3,4- HSREREoROSS O NS oS s (HOe<0)

0]
NH, o)
H, |
0) C —CH—COOH ——> COOH—> = oS cmEE
@) N
H

HOS<t- ©eiEoT HIS S OTb Mo o0 HMoHS

MaTepuan uccianenoBaHus: kaprodenb (CbIpOi U BapeHbIN).

PeaxkxTuBsl u ob6opynoBanue: 1% pacTBop THpO3WHA, MPOOUPKH,
HUIMETKH.

Xona pa6Gotei. Ha moBepXHOCTh Cpe3a CBHIPOrO U BapeHOro KapTodess
HaHecTu 1-2 xarum pactBopa Tupo3uHa. Habmronate 3a ©”3MEHEHUEM OKPACKH.

Odopmnernue paboThI:

[Tpu odopmiennn ykaspiBaroT (hepMEHT, KOPEPMEHT, TOHOP M aKLEHTOP
3JIEKTPOHOB B TKaHH, JIOHOP M aKIENTOp IJIEKTPOHOB B OIMBITE, a TAKXKE 3aHOCST

HaOMrOACHUS B TAOJIHITY.

Hccnenyemblii maTepuai Habmonenus
Cripoii kapTodennb
Bapewnsiii kapTodenn




CIIEIIU®UYHOCTH JEMCTBUSA ®EPMEHTOB

PaGora 12. AGcooTHas cienM(PUIHOCTH ypeasbl

[lenb paboThl — BBIACHUTH OCHOBHBIE BBl CyOCTpaTHOW crienu(pUIHOCTH

(bepMeHTOB.

Merton OCHOBaH Ha ONpeNeeHNH aMMUaKa, 00pa3yroIerocst o] JeiCTBUEM
ypeas3bl COeBOW MyKH Ha MOYEBHHY. BbineneHne amMmmuaka oOHapy>KUBAaeTCs IO
3amaxy W 10 W3MEHEHHI0 OKpacku QeHondranenna. s moaTBepkIeHUS
a0COJIOTHOW CHENM(UIHOCTH Yypea3bl CPaBHHBAIOT BO3MOXKHOCTh THIPOIH3a

yp€a30il BEMIECTB, CXOAHBIX 10 CTPOCHHUIO C MOYEBUHOM:

H,N H,N HoN

O S O
H,N H,N H3C
MOYCBHHA THOMOYCBHHA anerTaMug

Matepuan uccie10OBaHHUSA: COEBASI MyKa, COEBOE MOJIOKO.

PeakTuBbl u o00OpyJnOBaHHUE: MNUIETKH, NpoOupku, 1% pactBOp
THOMOYEBHHBI, 1% pacTBOp MoueBuHBI, 0,5% crnupToBOil pacTBOp PpeHodranenHa
WM YHUBEpCalbHas MHIUKATOpHAs OyMmara.

Xon paGoThI.

B omny nmpobupky momemiator 1 My pacTBopa MOYEBUHBI, BO BTOPYIO -
THOMOYEBHHBI. B kaxayro no6aBisroT npumepHo 100 Mr coeBoit Myku U 2 Karuiu
pactBopa ¢deHon(TanenHa, TIATEILHO NEPEMEIINBAIOT U OCTABISIOT CTOSITh MPH
KOMHATHOW TEMIIEPATypE.

Odopmunenue pabothl. 3anucarh HaOIOeHUS B Tabnuiy. Hanucars

IIPOTEKAIOIIUE B IpoLiecce OnbITa peakiuu. Caenars BEIBOL.

depmeHT CybcTpar [TpoOb1 Ha amMmmuaK
¢benondranenn 3amax




Pa6ora 13. Cienuu4HOCTH 1eiiCTBUSI AaMUJIA3bI M CaXapa3bl

[lenb paGoThl — BBISICHUTH OCHOBHBIE BHJBI CYOCTpaTHOW CHELM(PUUHOCTH

(bhepMeHTOB.

MeTon OCHOBaH Ha CpPaBHUTEIBHOM H3YYCHHH THIPOJIHM3a O-aMUIa30i |
caxapasoil pa3HBIX CyOCTpaTOB, COAEPXKAIIUX TIUKO3WIHBIC CBS3U: Kpaxmalia H
caxapo3sbl.

depMeHTHI KaTaTU3uPYIOT PEAKINH 110 CXEME:

Kpaxman + nH,O aMWRasg — hoyctpuHbl + ManbTo3a

caxaposa + H,0 2X8PAZ, 0 o0n 4 pykTO3a

Matepuan wuUCCIAeAOBaHMSA: pacTBOp amunasel”, 1% pacTBOp
caxapasbl

PeakTuBsl um o00OpyAOBaHHWE: MUIETKH, MPOOUPKH, MPEAMETHOE
CTEKJO, TepMocTar, 2% pacTtBop caxaposbl, 1% pacTBop Kpaxmana, pacTBOp
Jloromns, 1% pactBop cynbdara menu, 10% pacTBOp TUAPOKCHIA HATPHSI.

Xon paGoThl.

HymMmepytot detsipe npoOupku. B mpoOupku 1 u 2 HanuBaroT 2 Ml pacTBopa
Kpaxmana; B mpooupku 3 u 4 — o 2 MJ1 pacTBOpa caxaposbl. 3aTeM B pooupku 1 u
3 BHOcaT o 0,5 Mt pacTBOpa aMuiiasel, a B mpoOupku 2 u 4 — o 0,5 M1 pacTBopa
caxapasbl. [lepememmuBaior cogepkumMoe u cTaBsT Ha 10 MUH B BOASHYIO OaHIO TIpU
t = 40°C. Ilocne oxnaxaeHus MPOJAENBIBAIOT PEaKUUU ¢ HOJAOM Ha MPUCYTCTBUE
Kpaxmana B npo6ax 1 u 2 u BoccTaHaBiMBaroumx caxapoB (peakuus Tpommepa) —
B npo0ax 3 u 4.

Odopmunenue padoTtbl. HabmoaeHus 3anuchIBalOT B TAOIHILY U JIETIAIOT

BBIBO/I O CHEIU(PUIHOCTH IEUCTBUS UCCIIETyEMBbIX (DEPMEHTOB.

Ne ipo6wr | depment Cybctpar | [IpoOa Ha kpaxmain | Peakius

Tpommepa
1 aMuiasa | Kpaxmall
2 caxapasa | Kpaxmal
3 amujiasa | caxaposa

23 POT OMONAcKUBAKOT BOJIOM JUIS yJal€HUs OCTATKOB MUK, OTMEPSIOT IMIMHAPOM 50 MII JUCTHIIMPOBAHHOM
BOJIBI 1 OIOJIACKHMBAIOT €10 POT B TeUeHHE 3-5 MUH B HECKOIBKO MpreMoB. CoOOpaHHYIO KUAKOCTH (PUIBTPYIOT depe3
BaTy WIN QIIIBTP.



| 4 | caxapasa | caxaposa | | |

3ABUCUMOCTH CKOPOCTU ®EPMEHTATUBHOM PEAKIIUU OT
PA3JIMYHbBIX ®AKTOPOB

DepMEHTBl XapaKTEPU3YIOTCS BBICOKOM KaTAIIMTHYECKONM aKTHUBHOCTBIO,
cnenuUIHOCTBIO JEUCTBUSI, YYBCTBUTEIBHOCTHIO K HM3MEHEHHMIO BHEIIHHUX
daktopoB (Temmeparypa, pH, wuoHHas cwuia, JEWCTBHE WHTHOUTOPOB U

aKTHUBATOPOB).

Padora 14. Bausiane Temneparypbl Ha aKTUBHOCTb (pepMEeHTOB

[{enb pa®oThl — BBISIBUTH 3aBUCUMOCTb CKOPOCTH (hepMEHTATUBHONPEAKIUH

OT TEMIIEPATYPHI.

CkopocTh (pEepMEHTATUBHBIX pEAKLUUN YBETUYMBACTCS MPU YBEITUUCHHUH
TEMIIEPATYPHI 70 OIpeieTIeHHOro npezena. [Ipu BEICOKMX TeMIiepaTypax HacTymaeT
TEIUIOBasi JIeHaTypanusi (EepMEHTOB U CKOPOCTh pEaklui, KOTOphIe OHHU
KaTaJIU3UpPYIOT, MaJ1aeT 10 HyJs.

CKOpOCTh pacHIeTVIeHUs] KpaxMmajga aMuiIa30d MOXKHO KOHTPOJIHPOBATh,
UCIOJIB3YS PEaKIMIO KpaxMaia ¢ HOJIOM.

MaTepuan ucciaeaoBaHUS: PacTBOP aMUJIa3bl CIIOHBI

PeakTuBel W 00OpyAOBaHUE: MUNETKHA, NPOOUPKH, MPEAMETHHIC
cTekia, TepmocTat ¢ t = 40°C, kurnsimas BoasiHas 0aHs, 6aHs co JboM, 1% pacTBop
Kpaxmana, peakTuB JIroross.

Xona paboThl.

[IpuroroBieHue pacTBOpa amMuiIasbl CIIOHBI: POT OMNOJACKHBAIOT 2—3 pa3a
BOJIOH JJIs1 y/laJieHHs] OCTATKOB UK. B MepHY0 mpoOupky BHOCST | MII CIIIOHBI U
N00ABISAIOT 9 MJI TUCTUILTUPOBAHHOM BOJIBI.

HanuBaroT B 4 mpoOupKu 1Mo 2 MJI pacTBOpa Kpaxmaia | emie B 4 mpoOupKH
no 0,5 mu pactBopa ammiasbl. [lepByto mapy mpoOGupok (oaHa - ¢ (GEepMEHTOM,
JpyTas - C KpaxMajioM) MTOMEMIAOT B 0aHIO CO JILJIOM, BTOPYIO TTapy OCTABJISIOT MPU
KOMHATHOW TeMIIepaType, TPEThIo Mapy MpoOUPOK MOMEMIAIOT B TepMocTat mpu 40

C, 4eTBepTYIO - B KHIIAILIYIO BOASHYIO OaHIO.



2. Yepe3 5 MUH cOAEPKUMOE KaKJIOM mapbl MPOOUPOK CIMBAIOT BMECTE U
OCTABJISIFOT HA 5 MUH B TEX )K€ YCIOBHSIX.

3. Yepez | MMH W3 KaxI0¥l NpoOUMpKU OTOMPAIOT KAaIUIIO JKUIKOCTH Ha
IpeIMETHOE CTEKJI0 U J00aBIsAOT K Hed Kammo peaktuBa Jlroroms. Ecnm
HOSIBJIIETCA CHUHEE OKpAILIMBAaHHUE, pacTBOPbI OCTABIIAIOT CTOSAThH €LIE HA | MUH U
1ocjie 3TOro Bce MOBTOpAIOT. llpn HEOOXOAMMOCTH YBEIMYMBAKOT BpEMs
UHKYyOaluu.

4. Ilocne ncye3HOBEHUS (DUOJIETOBOrO OKPAIIMBAHUS 3aIUCBIBAIOT BPEMs
pEeakLny MpU KaKJ0M TeMIIepaType.

Odopmnenue paboTh: HAOTIOJAIOT 32 U3MEHEHHEM OKpPACKHU

PacTBOPOB, 3aITUCHIBAIOT HAOIIOICHUSI B TAOJIMITY U JIETIAI0OT BBIBOJI.

No TemmnepaTypa uHKyOaIuy, Bpewms peakiun, MuH
poObI °C
1 0

2 20
3 40
4 100




Pa6ora 15. BiusiHre HHTMOUTOPOB HA AKTUBHOCTH (hepMEHTOB

HGJ’IB Da6OTBI — OLCHUTHb BJIUAHHC TSKCIBIX MCTAIJIOB HA AKTHUBHOCTH

dbepMeHTOB

MoHbl Meau - UHruouropsl pepmenta amunasbl. [Ipu gobasnenun Cu®™ k
PEaKIMOHHON CMECH CHHXAeTCs CKOpOCTh (epMeHTaTUBHOU peakiuu. CrerneHb
pacuiernieHus Kpaxmaja aMuiIa30ii KOHTPOJIUPYIOT, UCIIOB3YsI PEaKIHIo Kpaxmasa
C MOI0M.

MaTtepuan ucciueJOBaHUS: PACTBOP aMUIIa3bl CIIOHBI

PeaxkTuBsl u oO0OpyJdoBaHHE: MUNETKHA, NPOOUPKH, MPEAMETHBIC
crekna, Tepmoctar ¢ temneparypoit 40°C, 1% pactBop kpaxmana, 1% pactBop
cyibdara meau, peakTuB Jlroross.

Xonx paboThl.

[IpuroroBneHre pacTBOpa amMuiasbl CIIOHBI: POT OIMOJACKUBAIOT 2—3 pasa
BOJIOM JIA ylaJleHUsl OCTaTKOB MUIIM. B MepHYI0 IpoOUPKY BHOCST 1 MII CIIIOHBI U
N00aBIIAIOT 9 MJT TUCTUIUIMPOBAHHON BOJBI.

1. B nBe npoGupku HanuBaroT o 1 M1 pacTBopa kpaxmana. B onny nmpoOupky
J00aBISIOT 5 Kareidb pacTBOpa cyib(aTa Meau, B IPYTYIO - 5 Kamelb BOJbI, 3aTEM
B 00e mpoOupku A00aBistoT mo | M1 pacTBOpa amMmiia3bl M 3aceKaloT Ha
CEeKYHJIOMEpe BpeMsl OT Havajia peaKiiyH.

2. TlomHOTY HpPOXOXKAEHHWE TUIAPOJIH3a KOHTPOJIUPYIOT IO pPacTBOpPY B
npobupke 6e3 uHruduTopa. st 3Toro uepes Kaxayro MUHYTY OTOMPAIOT MUTIETKOM
KaIlJIl0 PEeaKMOHHOW MacChl Ha MPEAMETHOE CTEKJIO M JOOABJSIOT K HEH Karuio
peaktuBa Jliorons. Kak Toibko HayHeT wHcue3aTb CHHEE OKpAlllMBaHUE B
KOHTPOJILHOM DPAacTBOpE, MPOBEPSIOT CTENEHb MPOXOXKICHHUS (epMEHTaTUBHOTO
TUAPOJIU3a B IPOOUPKE C UHTHOUTOPOM.

Odbopmnenue paboThl: HaOMIOJAIOT 3a W3MEHEHHUEM OKpAacCKu

PaCTBOPOB, 3aIIMChIBAIOT Ha6J'IIO,Z[CHI/I}I B Ta6J'II/IIIy " ACJIal0T BBIBO/.

®epment | Cybctpar Bpewms Oxpacka pacTBopa nocie 100aBIeHus
MHKYOaluu, Hona
MUH 0e3 MHrHOUTOpa | C HHTHOUTOPOM




Amunasa

Kpaxman

AIW(IN|—




PaGora 16. KoHKkypeHTHOe TOpMOKeHHe CyKIUHATAeTHAPOreHa3Hoi

AKTHBHOCTH

[leab paboOThl — paCCMOTPETh MEXAHU3Mbl KOHKYPEHTHOT'O MHTMOUPOBAHUS

(bepMeHTOB.

CyKIMHATIETUAPOreHa3a MBIIIII SIBISIETCS KeNe30(PIaBoNpOTEHnHOM, OJHUM
M3 KOMIIOHEHTOB IENMH IMepeHOca 3JIEKTPOHOB. DTOT ()epMEHT JOKaIM30BaH B
MUTOXOHApHUAX. CyOCTpaToM CYyKIMHATIACTUIAPOTEHA3bl SIBISICTCS  SIHTapHAS
KUCIIOTa, KOTOpasi OKHCISIETCs 10 (hyMapoBOi KUCIOTHL. B poyim HCKyCCTBEHHOTO
aKIENTOpa aTOMOB BOJIOPOJia BBICTYIIAET METHIICHOBAs CUHb. OKUCIIeHHas: Gopma
METHJICHOBOTO CHHETO OKpaIllleHa B CHHHI IIBET, a BOCCTAHOBJIICHHAs JIEHKOpOopMa
OecriBeTHa. MailoHOBas KHUCIIOTa SIBISIETCS. KOHKYPEHTHBIM ~ MHTHOUTOPOM
CYKIMHATAETHIporeHassl. [lpu mobaBneHnn K peakMOHHOW CMECH MHTHOUTOpA,

CHUHAA OKpaCKa HCUE3aCT MCIJICHHCC.

HOOC-CH,~CH,-COOH MemuneHoBas CHb 0,
‘> (6ecuseTHas nenkodopma)
HOO: <
C\C ®AL H, MemneHOBaﬂ CVHb

(CUHSAIR OKMCTIEHHaS ma H,O
it COOH opma) a2

PeakTuBbel u oOopyJaoBaHHE: AUCTWLIMpoBaHHas Boja, 0,01 H
pacTBOp ssHTapHOU KUCHoThI (HeiTpamm3oanHblii NaOH no pH 7,0), 0,01 1 pacTBOp
MaJloHOBOM KucioThl (HeWTpamuzoBanHbli NaOH no pH 7,0), 0,05% pactBop
METHJICHOBOTO CHHEro, BazelnHOBOoe Macio, ¢ocharaeii Oydep (pH 6,8),
HO>KHUIIBI, CTYIIKA, TPOOUPKH, MUTIETKH, TEPMOCTAT.

MaTepuana ucciaea0BaHU S MBIIICYHAS TKAHb.

Xoxa paborsl. Jng nmomydeHus pepMeHTHOro mpemnaparta 1-2 T cBexei
MBILIIBI, U3MEIbYEHHOW HOXKHHIIAMH, PACTHpaIOT B CcTymke. [lodydeHHyto mMaccy
PAaBHOMEPHO PaCHpeAeIaioT B TPU MPOOUPKH.

3ateM B TPOOUPKHM TPWIMBAIOT PEAKTHBBI IO CXEMe, MPUBEIACHHOW B

TaluIe:
No bydep | SAnrTapnas H,O | ManonoBas | MetuiieHOBast
poObI (V,mn) | xucmora | (V, M) | KucjoTa CHHb
(V, M) (V, M) (V, mxu)




1 1 1 1 - 100

(cyOctpar)

2 1 1 - 1 100

(cyOctpar u

WHTUOUTOD)

3 1 - 2 - 100

(6e3 cyOcTpata

u 0e3

WHTHOUTOPA)

ConepxrMoe POOHPOK TIIATEITHHO TIEPEMEITNBAIOT.

B 3amonnenHbIe mpoOUPKU CI0EM OKOJIO 1 cM HalIMBalOT Ba3€JIMHOBOE MacCIIo,
4yTOOBl M30€XaThb OKHUCIEHUS KpAacHUTeNs KHUCIOpoJoM Bo3ayxa. I[IpoOupku
nomMemaoT B tepmoctaT npu 40 °C Ha 5-20 MuH. (3aBUCUT OT aKTUBHOCTHU
dbepMeHTa).

Odopmnenue paboOTHI:

[Tpu odopmitennu ykasbiBatoT pepMeHT, KOPEpMEHT, CyOCTpaT, UHTHOUTOP,
JIOHOP M aKUENTOP 3JEKTPOHOB B TKaHM, IOHOP U aKLENTOP JIECKTPOHOB B OIIBITE, a

TaK)Ke 3aHOCST B TETPah TabIuITy, 100aBUB rpady ¢ HAOTIOACHUSIMU.



PaGora 17. Biusinue pH Ha akTHBHOCTH aMIJIa3bI CIIOHBI

Ilenb paOoTbl — BBISIBUTH BIMSHHE BOJOPOJHOTO IOKa3aTenss Ha
(bepMEeHTaTUBHYIO aKTUBHOCTb.

Ontumym pH nist geiicTBusi amMumiasbl CIIOHBI MOXKHO ONPEICIUTH TNPHU
B3aMMOJICUCTBUU €€ C KpaxMaJioM IIpH pa3iinuHbIX 3HaueHusx pH cpensl. O crenenu
pacuIeIuIeHHs KpaxMalia MOKHO CYJUTh O Peakliy Kpaxmaia ¢ pacTBOPOM Hoja B
TeueHue BpemeHu. [lpu onTumanbHOM 3HaueHuun pH pacuiernieHue kpaxmana
IPOUCXOIUT TOJIHOCTHIO ((prosieToBast oKpacka ¢ ogom oTcyrcrByeT). [lo mepe
ylajeHus: OT TOYKH ONTHUMaibHOro pH B KHCIyI0 WM MIETOYHYIO 30HY
pacilerieHue Kpaxmaiga MPOU30MAET TOJbKO YaCTHYHO 1O CTaJuU JEKCTPUHOB
(kpacHO-Oypas wiH GhroJIeTOBas OKpacKa) WK Kpaxmas BOOOIIe paclleriaThCs He
OyzneT (cuHsst OKpackKa.)

Matepuan ucclieTOBaHUS: aMHIia3a CIIOHBIL.

PeaxTuBbpl: Kkpaxman, pactBop JIoromns; AWCTUIUIMPOBAHHAS BOJA;
pactBopsl (hocaTHOrO Oyhepa ¢ pazubim 3HaueHueM pH (5,4 — 8,0).

OOopynoBaHHe:  CTEKISHHbIE TAJIOYKHU;, TMHUIETKH, HPOOUPKU;
npeIMeTHbIE CTEKJIA.

Xon paboTHhI.

[IpuroroBneHue pacTBopa amMuiasbl CIFOHBL: POT OMNOJIACKMBAKOT 2—3 pasa
BOJIOM JJIsl y/laJieHHsl OCTaTKOB UK. B MepHyt0 mpoOupKy BHOCST 1 MII CIIOHBI U
T00aBISIOT 9 MJT TUCTUILTUPOBAHHOM BOJIBI.

1. Ilepen HauagoM pabOTHI OMPEAETSIOT aKTUBHOCTh aMuUjla3bl CIIOHBI. J{Jist
ATOrO cMemwuBaroT 1 M pactBopa kpaxmana u 0,5 M pazdasnerHoit 1: 10 ciroHbL.
Yepes kaxaple 2 MUH OTOUPAIOT 1O 1 Karjie 3TOM CMECH ¥ CMEIIMBAIOT €€ C Karien
pacTBopa #ojga Ha mOpeaMeTHOM crekiie. Kpaxman JOmKEeH TMOJIHOCTBIO
pacumiernsaThess mpuonm3uTensHo 3a 10 MuH (TIOABIAETCS JKenTash OKpacka MpH
npobe ¢ oaom). Eciu paciierienre mpoucxoauT ObICTpee, CIIOHY HaJlo Pa3BeCTU
emie B 2, 3 unu 4 pasa.

2. B BoceMb poHyMepOBaHHBIX MPOOUPOK AOOABIAIOT MO 2 M GocaTHOTO

oydepa c paznmuunbm pH (o1 5,4 1o 8,0):



No ripo6mI 1 2 3 4 5 6 7 8
pH 54 5,8 6,2 0,6 6,8 7,0 7,4 8,0
CrnenyeT MOMHHTB, YTO MPU OTMEPUBAHUU Pa3HBIX Oy(QEpHBIX PacTBOPOB

HEJIb3s M0JIb30BaThCs OJHOM MUIeTKoNH. Heo6XoIuMo HCmosib30BaTh KaXKIbli pa3
YUCTYIO MUNETKY (MM HaJUBaTh U3 OIOPETKHU).

3. B xaxayto npoOoupKy 100aBIIstOT 10 1 M1 pacTBOpa Kpaxmaia v o 0,5 mi
IPUTOTOBJICHHOT'O PACTBOpA CIIIOHBI (Pa30aBIEHHOTO B 3aBUCUMOCTH OT aKTUBHOCTHU
amunassel 1:10; 1:20; 1:50; cm. 11. 1). ComeprxumMoe mpoOUPOK XOpOoIIo B30AITHIBAIOT.

4. Yepe3z 1 MUH U3 KaxA0M NPOOUPKH OTOMPAIOT KaILIIO >KHIKOCTH Ha
IpEeIMETHOE CTEKJIO U T0OABIISAIOT K HEW Karulio pactBopa Hona. Ecnu nossnsercs
CHHEE OKpaIlIMBaHKE, PACTBOPBI OCTABJISIIOT CTOSTH €111€ Ha | MUH U [TOCJIe ATOTO BCE
noBTOPsIOT. OnpeAensioT BpeMsi peakiu B KaxI0il mpoOupKe A0 MOSBICHUS
KpacHO-0yporo OKpamiMBaHus.

Odopmnenue paboTsl. Habmoaenus 3aHocsT B 1a00paTOPHBIN )KypHAT
B BUJIC TAOJIHIIBI.

pH 54 | 58 | 62 | 66 | 6,8 | 7,0 | 7.4 | 8,0

Bpewms peakuuu, MmuH

JlenaioT BbIBOJ 00 akTHUBHOCTU ()epMEHTa MpU PA3NUUYHBIX 3HaueHusx pH

CpeIbl.



Pa6ora 18. KosimuecTBeHHOe onpeesieHHe AKTHBHOCTH IPUOHBIX

aMuJIa3

Lenn Da6OTBI — OCBOUTb MCTOJbI OINPCACICHUA AaKTHBHOCTH aMMHJIIa3,

UCITIOJIb3yEeMbI€ B MMUILIEBON IPOMBIIIEHHOCTH.

WHorga 1uisi XapakTepUCTUKU (PEPMEHTHBIX MPENapaTtoB HCIONb3YIOT
YCIOBHBIE E€IAMHMIIBI aKTUBHOCTU. Tak, [uid ocaxapuBaHMs 3€pHa B IpoIecce
MOJTyYEHUS CIIUPTA UCTIONB3YIOT (PEPMEHTHBIE MpenapaThl — rpuOHbIe amuiasbl. s
CPABHUTEJIBHOTO OINpPEAENICHUS] aKTUBHOCTH I'PUOHBIX aMUJIa3 UCHOJB3YIOT METOJ
Boasremyra. Metoa ocHOBaH Ha BBISIBICHHH MPEIEIbHOTO pa30aBieHUs pacTBOpPa
amuiIa3bl, TP KOTOPOM €Il MPOUCXOAUT B CTAHIAPTHBIX YCIOBUAX PACILEIIIIEHUE
OIPEEIIEHHOr0 KOJIMYECTBA Kpaxmalla 10 IPUTPOJEKCTPUHA. Y CJIOBHBIEC €IUHULIBI
AKTUBHOCTH aMMJIa3 BBIPAXKAIOT aMMJIa3HbIM 4uciaoM. Meron Bonsremyra
UCIOJIB3YIOT TAKXKE JJIS1 ONPEJCIICHNs aMWJIa3HOM aKTMBHOCTU B OMOJOTMYECKHX
HKUIKOCTSX.

MaTtepuan uccnenoBanusa: pasodasnennsiii (1:50) mpemapaTt rpuOHbBIX
amua3 JJisl UCTIOJIb30BaHUsI Ha CIIUPTOBBIX 3aBOJIAX

PeaktuBbl: 1%-Hb1il kpaxman B 1%-HoM xmopune Hatpus; 10%-Has
CEpHas KHCII0Ta; pacTBop JIroros.

O6opynoBanue: Ttepmoctar Ha 37°C; mrTatuB Ja0OpaTOPHBIN C
pOOMpPKaMU; MUTIETKH.

Xon paboTHhI.

HywmepytoT 12 npoOupok 1 BHOCAT B KaXkayto U3 HUX 1o 1 mu Bojsl. Jlanee B
npobupky 1 qobGaBnsroT 1 M1 mpenapaTa aMmuiIa3 ¥ XOPOIIO MEPEMEITUBAIOT. 3aTeM
1 mi1 xuaKOCTH U3 TpoOupku 1 mepeHocst B mpodupky 2. Kuakocts B mpodbupke 2
TaK)Ke TIIATEJIbHO MEPEMEIINBAIOT U 1 MJT )KUJKOCTH U3 HEE MEPEHOCAT B IPOOUPKY
3 u 1.0. U3 nocnenner (12-i1) mpoOupku 1 mi cmecu BbulMBaIOT. B Kaxayro
npoOupKy BHOCAT 110 2 M 1%-Horo pacTBopa kpaxmaina. Bece npobupku nomeniaror
B Tepmoctar npu 37°C Ha 30 mMuH, a 3aTeM B HUX npubaBisaioT o 1 mu 10%-Hoi
CEPHOM KUCTOTHI (J1s1 IpeKpalleHus AeHCTBUs pepMeHTa) U 1o 1-2 Karim pacTBopa

JIroromns.



Odopmnenue padorsl. Habmonenus 3aHOCAT B 1a00OpaTOPHBIH KypHAI
B BUJIE TaOIHIIbI, 0003HAUasi CUHIOK, KPACHYIO U KEJITYI0 OKPacKy OYKBaMH «C»,

«K» U <OK».

Ne 11213 4 5 6 7 8 9 10 11 12
poOUpKH

Passepmenn | 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

Okpacka
pacTtBopa

OTMeuaroT, Nnpu KakoOM pa3BEJACHUU MPOU3OIIEN MOJHBIM THUAPOIU3
Kpaxmania, T. €. HaXOJAT MPOOUPKY C KEJITOM OKpACKOM, 3a KOTOPOH ClenyeT
mpoOupKa ¢ KpacHO-(hHOIETOBONM OKpACKOW (HEMONHBIA TUAPOIn3). JlomycTum,
YTO HailIeHHas TpaHUlla JICKUT Mexay npodbupkamu 7 u 8 (T. €. B mpoOupke 7
PacTBOP OKpAIIICH B JKENTHIM 1[BET). Y MHOKUB BEIMUUHY pa30aBiieHUs (B JaHHOM
ciaydae 128) Ha 2 (KOJIMYECTBO MUWUIMJIMTPOB PacTBOpa Kpaxmaya B OIBITE),
MOJIYYMM aMUJIa3HOE YMCIIO JJIs TaHHOTO (pepMeHTHOTO mpemapara: 128 x 2 =
256, T. e. Mo BIUSHHEM aMMJia3, cojepKamuxcsa B 1 mi HepazOaBJIeHHOM

BBITSDKKH, TPOU301LIO pacuierieHue 256 mi 1%-Horo pactBopa Kpaxmaiia.



PaGora 19. O0napyskeHue KeiicTBUS sKMBOTHOM JIMNA3bl U ONpefe/ieHue eé

AKTHUBHOCTH

Lenp Da6OTLI - YCTAHOBUTH 3HAYUMOCTD q)CpMCHTa ’)KUBOTHOM JIMIIa3bI JJIA

npoiiecca nuieBapeHusi. OCBOUTh METOJ OMNPENIENICHUS] aKTUBHOCTU YKWBOTHOMU

JINIIA3HbI.

Kupbl, umu TpUALMITIMIEPUHBI, MPAKTUYECKH HE BCAChIBAIOTCS B
MUILIEBAPUTEIBHOM TPAKTE. B TOHKON KMIIKE MPOUCXOIUT UX THIIPOJIN3, KOTOPBIN
KaTaJu3upyeTcs JTUTIOTUTUYECKUMU dbepmenTamu, BbIpa0aThHIBAEMBIMU
IOKEITYJOYHOU JKEIIE30M.

[TankpeaTnueckass JMIas3a IOCTyNAaeT B KHUIIEYHUK B BHJIE HEKTHUBHOIO
MPEIIECTBEHHUKA — MPOJIAIa3bl. B mpocBeTe KMIEYHNKA NPOUCXOAUT aKTUBALIHS
IpoJiumnasbl MyTeM oO0pa30BaHUsS KOMIUIEKCA C HU3KOMOJEKYJSIPHBIM OeJIKOM—
Kkosumaszoil. IlocnenHsss mpucoeauHsAeTCsl K MPOJIMNa3e B MOJISIPHOM OTHOLIEHUU
2:1. B pe3ynpTaTe nMnaza CTAaHOBHUTCS AKTUBHOM W YCTOWYMBOU K JEHCTBUIO
TPUIICHHA.

AKTHUBHas JIMIa3a KaTaau3upyeT rupoiiu3 3pupHeix cszeit B o1)- u o’(3)-
MOJIOKEHUSX, B pe3yJibTaTe 00pa3yercs B-MOHOAIMITIUIIEPUT U OCBOOOKIAIOTCA
JIBE€ JKHPHBIE KUCJIOTHL. B IMaHKpeaTHYECKOM COKE ITOMHUMO JIMIA3bl CONEPIKUTCS
MOHOTJIMLIEPUIHAS n3omepasa — dbepmeHT, KaTaJIn3UP YOI
BHYTPHUMOJIEKYJISIPHBINA MEPEHOC anuia U3 -1moJioKeHUs MOHOALMIITIIUIIEPU/IA B O
noyioxkeHue. A sdupHas CBS3b B O-MOJIOKEHUU YYBCTBUTEIbHA K JICHCTBUIO
MMAHKPEATUYECKOM JTUTIA3bI.

Koneunsle mnpoayKThl TepeBapuBaHus (TJIULEPUH, BBICIINE >KUPHBIC
KHUCJIOTHI, MOHOAIIWJITJIMIIEPHU/IA) BCACHIBAIOTCA B CTEHKAX KUIIEYHUKA. B mpouecce
MepEeBaAPMBAHUS U BCACBIBAHUS JIUMUAOB BAXKHYIO POJIb UTPAIOT KEITYHBIC KUCIIOTHI.
OHU SMYJBTUPYIOT KUPBI, aKTUBUPYIOT JIMMA3y W OOECTIEUMBAIOT BCACHIBAHUE
HEpPaCTBOPUMBIX TPOAYKTOB TiepeBapuBanus. Jlumaza omuH u3 (pepMeHTOB

ImoakJacca 1 xmacca ruapoJias. q)epMeHTBI, BXOOAIIKEC B COCTAaB 3TOI'O IIOJKJIacca,



JNEHCTBYIOT B TPHUCYTCTBUU BOABI Ha CJIOXHO-3(UpHBbIe CBa3U. Jlumasa

KAaTAJIM3UPYET TUIPOIU3 HEUTPATBHOTO JKUPA.

H,C—O0—COR H,C—O0—COR H,C—OH H,C—OH
HC—O0—COR iy H(|3—O—COR L Hé—O—COR S he—on
-RCOOH -RCOOH -RCOOH
H,C—O0—COR H,C—OH H,C—OH H,C—OH
Sle S abSlo S Slafdahsixg SISeafsiaSaisiafdiasiag = O oo =R HR R Hoas R ~HE RH oA

3HauYUTENbHASA YacCTh HACEJICHHSI CTPANAET O0XKUPEHUEM, KOTOPOE, B CBOIO
odepelib, MPOBOLMPYET pa3BUTHE OOJIE3HEH CepAeYHO-COCYAUCTON cucTembl. Jliis
JeueHus 3TUX 3abos1eBaHuii HEOOXOJUMO TOHUMAaHNE MEXaHU3Ma UX Pa3BUTHS, YTO
HEBO3MOXKHO 0€3 3HaHUS HOPMAaJIbHBIX MPOIECCOB OOMEHA JTUITUIOB.

[TpuunHOi paccTpoNCTB METa0OIU3Ma JIMITUIOB B OpraHU3ME YacTo SIBIIAETCS
HapyILIEHUE UX MUIIEBAPEHUS U BCAChIBAHUS, UTO B 3HAUUTEIILHON MEPE 3aBUCUT OT
NPUCYTCTBHS KETYHBIX KUCJIOT. DTO COMPOBOXKAAETCS cTearopeeut (noswviuienHoe
8bIBEOCHUSL JHCUPOB U3 OP2AHUIMA C KAJIOM), PA3BUTHEM TUIOBUTAMHHO30B
KHAPOPACTBOPUMBIX BUTAMUHOB.

[IpuHuun metona: Ilpu BO3meuCTBHM JMIIAa3bl HA 3MYJIBIMPOBAHHbIC
XKUPBl MOJIOKA MPOUCXOJHUT HUX TUAPONH3. ['MApOnM3 >KHpa CONMPOBOXKIAECTCA
oOpa3zoBaHreM CBOOOAHBIX HACBIIEHHBIX XUPHBIX KUCIOT (MaJIbMUTUHOBAS,
MUPUCTUHOBAs, CTE€ApUHOBass M T.1.), KOJHMYECTBO KOTOPBIX IOCTOSIHHO
yBenuuuBaercsa. HWx onpexpemstor tutpoBanneM NaOH B mpucyrcTBum
deHondranenna, KOTOPbIA MNpU HEUTpaM3alMU KUCJIOT TpHOoOpeTaeT ciaado-
PO30BBIN IIBET.

MaTepuan: MOJIOKO, pa3BeICHHOE BOIOM B cOOTHOIIEHUH 1:10

PeaktuBst u obGopynoBanue: 0,5% couproBoii  pacTBOp
denondranenna; 0,01 pactBop NaOH; pactBop mnankpeatuna (6 wmr/mi),
cojlepKaluii Jumnaszy, KoJIObl KoHuWuyeckue Ha 100 wmul, TUNETKH, TPOOUPKH,
OIOpETKH, TEPMOCTAT.

Xon paboThl.

1. Onpeoenenue Kucromnocmu MoJ10Ka.



B konumyeckune konObl HanuBalOT 5 M pasbaBieHHoro Mosioka (1:10),
nobasmsior 2-3 kamm ¢enondranenna u tutpytoT 0,018 pactBopom NaOH mo
KarsiM U3 OlopeTku 70  mosiBaeHus — ciabo-po3oBoro  nBera (HE
[TIEPETUTPOBATDS!!!). IIpu nepBoM TUTPOBAHUHU HEUTPAIU3YIOTCS OPTaHUUECKUE
KHUCIIOTBl — MOJIOYHAas M ApPyrve, KOTOpble MPUCYTCTBYIOT B MOJIOKE 0 Hayalia
NecTBUs aunasbl. JlaHHbIe 2 TUTPOBAHUMN 3alIMCHIBAIOT B TAOJIHILY.

2. Onpeodenenue aKkmusHoCmu 1una3vl

B 6 npobupok HanuBarT 1o 5 M1 pazbaBiieHHOro Mosioka u 0,5 M1 pacTBopa
nankreatnHa. CoaepKuMoe TPOOUPOK XOPOIIO TEPEMEIIMBAIOT M CTaBSIT B
tepMocTtar (temreparypa 38 -40 °C). Kaxasie 10 MUHYT U3 TepMOCTaTa BBIHUMAIOT
no 2 mnpobupku, aodapimsitor 2-3 kamm ¢eHondramenHa u tutpyror 0,01H
pactBopoM NaOH 1o karuisiMm u3 OIOpPETKH 110 TOSIBJICHUSI Cl1a00-pO30BOTO IIBETA
(MHTEHCUBHOCTh OKPACKHU JOJDKHA OBITh OJMHAKOBOM Jisi Bcex mpoO). [laHHbIe

TUTPOBAaHUSA 3alIMCBLIBAIOT B Ta6J'H/II.Iy.

[TpomMexxyTOK BpeMeHHU V (NaOH), mn
Nel Ne2 Cpennuii

A0 Ha4dalla rTiApoJin3a

yepe3 10 mun

yepes 20 MmuH

yepes 30MuH

Odopmnenue pabGoTel. Ha ocHOBaHMM TIONY4EHHBIX JTAHHBIX
n300pasuTe rpaduyuecku AMHAMUKY pacIlIeIUICHUs >KHUpa JMMa30i, rae Mo ocu
abCIMCC OTKIIQIBIBAIOT BPEMs B MHUHYTaX, a Mo ocu opauHaT — oobemom 0,01H
pactBopa NaOH, nomenmero Ha HEWTpaIM3alMIO KUPHBIX  KHCJOT,
00pa3oBaBIIMXCA 32 JaHHBIM MPOMEXYTOK BPEMEHH, IOCIE MPEABAPUTEIHHOIO
BBIUUTAHUS KOJMYECTBA IIEIOYH, U3PACXOJOBAHHON HA TUTPOBAHUE KOHTPOJIHHOU

pOoOBI.



Bripa3uTe akTUBHOCTH JIMMA3bl KaK KOHUEHTPALHIO KapOOKCUIIBHBIX TPYIII
AKHUPHBIX KUCIOT, oOpa3oBaBmmxcs B 100 mi1 MoJoKa 3a BCce BpeMsl UCCIIEIOBaHMUS,
MOJIB3YSCh ClIeyIoNIeH hopMyIIOi:

45X Cygon X AVyaon

VMOJ’IOKa

rae C - KOHIEHTpaIus KUPHBIX KUCIIOT, oOpasytomuxcsa B 100 My Mojioka
(r/100Mmm);

Cxaon - koH1IeHTpanus pactsopa NaOH (0,01n);

AVxaon — pasHocTh oObeMoB pactBopa NaOH, wu3pacxo/ioBaHHBIM Ha
TUTPOBAHUE 5 MJT MOJIOKA 3a BCE BPEMsI HHKYOAITN ¥ KOHTPOJIBHOU MPOOKI, MIT;

Vyonoxa - 00bEM MOJIOKA B TUTPYEMOM mpooe, (Smir).



Pa6ora 20. KauecTBeHHbIEe peaKIIuM HA BUTAMHHBI

HCHB Da6OTbI — O3HAKOMHUTBCA C MCTOJaMMU KAa4YCCTBCHHOI'O OIIPCACICHHA

BUTAMUHOB B IIPOJYKTaX.

KauecTBeHHBIEC peaklMy UCTIONB3YIOTCS AJI OOHAPYKEHUS BUTAMHHOB. DTH
pEaKUUU IOJIOKEHBI B OCHOBY KOJWYECTBEHHOI'O OIpPEAECICHUS BUTAMUHOB B
pPa3IMYHBIX UCTOYHUKAX.

OnsiT 1. Peakyuu na muamun (6umamun Bi)

HSCwl/wNj\/ QJOH
N N _
Cl

B Butramune B, umeercs 1Ba reTepOIUMKINYECKUX KOJIbLIA: TUPUMUINHOBOE
U THA30JI0BOE, KOTOPbIE MOTYT BCTyMNaTh B CHEIU(PUUYECKHE I apOMaTHUYECKHX
COEIMHEHHM peaKINK C y4aCTHEM reTepoaToMOB.

Juazopeakyun na muamun — 00pa30BaHUE CIIOKHOTO OKPAIICHHOTO
coenuHeHuUs BUTaMuHa B ¢ 11a306eH30Cyab(hOKUCIOTOM!.

Matepuan vucciieJOBaHU S : PACTBOP UM MOPOIIOK THAMHHA.

PeaxTuBsl u obopynoBanue: 1% pactBop Cyiab(paHUIOBON KUCIOTHI
B HCI; 5% pactBop Hutputa Hatpusi; 10% pactBop kapOoHaTa HATPUS; CTEKIISTHHAS
NOCY/1a; MTUIETKH.

Xoxa paborel. K 5 xammsim pacTBopa Cynb(paHHIOBOM KHCIOTHI
NpUOABISIIOT 5 Kamejb pacTBOpa HUTPUTA HATPUS M TaKUM OOpa3oM MOIy4aroT
nuaszopeaktuB. K nuazopeakTuBy NpuOaBisiOT HEOOJIBIIOE KOJIMYECTBO MOPOLIKA
THAaMUHA (Ha KOHYMKE CTEKJISTHHOM MaJO4YKK) U OCTOPOKHO IO CTEHKAM MPOOUPKHU
5-7 xanenb pacTBOpa KapOoHaTa HATPUSI.

Peaxyus okucnenus muamuna ¢ muoxpom

[Ipu okuCIeHUU THAMUHA 00pa3yeTcs COeIUHEHUE (THOXPOM), 00JIa1aroIee

roiyoout iyopecrieniuei B Y @-myqax.



HBCYN NH; ]/S\v/CH2CH20H
NJ ,\|‘.+ + 2K3[Fe(CN)s] + 3KOH

s

CH2 CH3

Cl

HchN NYS CH,CH,OH
N\LN + 2K4[Fe(CN)g] +KCI + 3H,0
N
CHs,

MaTtepuan ucciea0BaHUS: PACTBOP WU MOPOUIOK THAMHUHA.

PeakTtuBbl u obopynoBanue: 5% pactBop rekcanuanodeppara (II1)
kayst; 30% pacTBOp rMIPOKCH]IA KaJIHS.

Xona pab6otel. K 5 xamisim pactBopa THaMuHa MpuOaBISAIOT 5 Kareib
pactBopa rekcarmanodeppara (I11) kamus, 5 kaneab pacTBoOpa THAPOKCHIA KaJTusl.

Odopmnenue pabotsl. Habmonenus 3aHOCIT B TAOIUILY.

Xumnueckas Kogepment | buonornyeckas | Kauecrsennas | LiBer pactBopa uimu
CTpYKTypa poib peakuus (uryopecueHIusl
U Ha3BaHUeE 10 nocie
BUTaMHUHA peakuuu peakuuun

OnbiT 2. Peakyus na puoognaseun (6umamun B»)

HO_
HO——H
HO—1—H
HO—+—H
H—1—H

H,C | N /NYO

H,C N | "
0

Oxucnennas ¢opma BuTtammHa B, mpencraBimser coOod  xKenToe
dyopectupytomiee B Y D-irydax BemectBo. Peakius Ha pubodiaBuH OCHOBaHA Ha

€ro CocOOHOCTH JIETKO BOCCTaHaBIMBaThes. [Ipu BoccTaHOBiIeHUMU BuTaMuHa B)



obpasyercs pomodIaBUH KPacHOTO IBETa, a 3aTeM OECIBETHBIN JieHKo(]IaBuH,
KOTOPBIN HE (IIyOpecIupyeT.

PeakTuBbl U 000pynOBaHUE: KOHIEHTPUPOBAHHAS COJISIHASI KUCIIOTA,
KyCOYKHM IIUHKa, Y D-ammna.

Xon pab6otel. K 10 kammsam pactBopa pubodiiaBuHa MPUOABIAIOT 5
Karejdb KOHUEHTPUPOBAHHOM COJITHOM  KHCJIOTBI

U OIyCKaIoT
METAJUTUYECKOTO I[IUHKA.

3€PHBIIIKO
Odopmunenue paborbl. HabmoneHnus 3aHOCAT B TaOJUILY.
Xumuyeckas Kodepment | buonormueckas | KauectBennas | I{Ber pacTBopa nnu
CTPYKTYpa poJIb peaxius daryopecueHIus
Y Ha3BaHUE hi (o) nocine
BUTaMHHAa peakuuu peakunu

OnsiT 3. Kauecmeennwie peakyuu na ackopounogyro kuciomy (éumamun C)

HO

gl

O
HO ©

—

HO OH

KauecTtBennsie peakunu Ha BUTaMiuH C OCHOBAHBI Ha €ro CIIOCOOHOCTH JIETKO

BCTYIIaTb B OKHCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIC PCAKIMHU, W BOCCTAHABJINBATDL

METUJICHOBYIO CHHB, 2,6-nuximopdenonuaaodenon, rekcarmmanodeppart (11I) kamms,
HUTpAT cepebpa u Jp.

Matepuan wuccaeaoBaHus: pactBop ButamuHa C, QpyKkToBbIE U
OBOIIHBIE COKH U Jp.

Bzaumooenucmeue sumamuna C c memunienoeoil Cunvio
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L-ackopbuHoBaa kucnoTta METUNCHOBaA cuHbL(oKpalleHHan dopma)
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CH,OH

L-gernapoackopbuHoBan KUCNOTa METUICHOBAA CUMHb (HEOKpaLUeHHOEe CoeUHEeHUe)

PeaktuBer u oOopynoBanue: 0,01% pactBop METUIEHOBOTO
rojryboro, TepMocTar, mpoOupKa ¢ mpoOKOH.

Xon pabGotrsl. B mpobupky HanuBaroT 1 Ml ucciaeayeMoro pacTtBopa
(HammpuMmep, coka) W TpuOaBIAOT | M pacTBopa METHJICHOBOW CHHHU,
MEPEMEIINBAIOT M 3aKPBIBAIOT MPOOKOM JJIsl MPEIOXPAHEHHUS OT COMMPUKOCHOBEHUS
¢ KucliopojioM Bozayxa. [IpoOupky momemaroT B TepmoctaT npu 37-40 °C. Yepes
HEKOTOpOe BpeMsi HaOII0Ma0T 00ECI[BEYMBAHUWE PACTBOpAa B MPOOMPKE 3a CUET
BOCCTAaHOBJICHUSI METHJICHOBOM CcuHU B Jeiikopopmy. Ilpu sTom ackopOuHOBas
KHCIIOTa TpeBpallaercs B JeruApoackopOonHoByr0. Eciu 3areM OeclBETHBIN
pacTBOp METWJIICHOBOW CHHU SHEPIHYHO BCTPSAXHYTh, TO PAacTBOp BHOBb
npUOOpETaeT CUHUM LIBET.

Peakyun eumamuna C c 2excauuanogpeppamom (I11) kanun

HO

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

HO 0)
3K,[Fe(CN)g] + 4FeCly;, ————— Fey[Fe(CN)gl; + 12KCl
PeakTuBbl um oOopyaoBaHue: pactBop rekcanuanodeppara (III)
Kkaiusi, 5% pactBop ruapokcuaa Hatpusi, 10% pacTBOp COJISTHOM KHUCIOTHI, pacTBOP

xjaopua xenesa (I1II).



Xon pabGorei. K 1 mn ananmsupyemoro pactBopa A00aBHTH 2 Karuid
pacTBopa mienouu, 6-8 kamenb pactBopa Tekcaruanodeppara (I1I) xammus u
HSHEPTrUYHO BCTPSAXHYTH COJEPKUMOE MPOOUPKHU. 3aTeM B IPOOUPKY AOOABISAIOT 6-
8 KareJsb KUCJIOTHI U 1-2 kamm pactBopa xsopuaa xenesa (111).

Odbopmnenue padoTrsl. HabmoaeHus 3aHOCAT B TAOJIHUILY.

CtpykTypa BUTaMHHA buonornyeckas poJib Hab6mronenus

OnsiT 4. @eppuxnopuonas npooa na nupuookcun (eumamun Be)
[IBeTHas peakuus Ha BUTaMuH B 00yciaoBieHa 00pa3oBaHuEM OKPAIIEHHOTO
B KpPacHbBIN IIBET KOMILJIEKCA, BO3HUKAIOUIETO MPU B3aUMOICHCTBUU BUTaMUHA Bg ¢

XJIOPHBIM KEJIE30M.

+ Fecl—| HO

3 HO | 3 | Fe°" 4+ 3 HCI

/
X
N~ CH,

- -3

Peaxmusvr u obopyoosanue: xiopHoe xene3o, 5% pactBop. lltaTtus c
npoOupKaMu, MUMETKU BMecTUMOCThIO 1,0 1 5,0 M.

Mamepuan uccneoosanus: 5% BOIHBIN paCTBOP MUPUIOKCHHA.

Xoo pabomer. K 5 M1 BOAHOTO pacTBOpa NUPHUIOKCHHA 100aBistoT 1 M 5%
pacTBopa xJopHOro 3keine3a. CoaepKumMoe NPOOHPKH BCTPSIXHUBAIOT, PAaCTBOP
nprOOpETaeT KPAaCHYIO OKPACKY.

OnwiT 5. Kauecmeennasn peakyusa na pymun (eumamun P)



Meto1 OCHOBaH Ha B3aWMOJECHCTBUM MUPOKATEXUHOB C XJIOPUJIOM >Kejie3a
(IIT) ¢ obpazoBaHMEM KOMIIJIEKCHOTO COCTMHEHHMS 3€JICHOTO IIBETA.

Peaxmuewt u o6opyoosanue: xnopun xkenesa (I1I), ananurudeckue Becsl

Mamepuan uccnedosanus: 3e1€HBIN Yaid.

Xo0 pabomvel: HA aHATUTUYECKU Becax B3BemuBaroT 100 mr 3emeHoro yas,
N00aBISIOT 15 MJI IUCTUIIMPOBAHHOM BOJIBI U KUIATAT B TeueHue 3 MuHyT. [locie
OCTBIBaHUSI OTOMpAIOT B MpoOMPKY | MII 3KCTpakTa W JOOABISIOT HECKOJIHKO
KpuctauiikoB xjopuaa skeneza (II1). IlepememmBaroT u paszBoasT B 2-3 pasza

JACTUJUIMPOBAHHOW BOJOU. Pa3BUBaeTCs 3€1€HOE OKPAILIMBAHUE.

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

B menouHoit cpexe BuKacon crnocoOeH 00pa3oBBIBaTh C IHCTEUHOM
OKpAalICHHOE COCTUHEHNUE.

MaTepuan ucciaeqOBaHUS: CIUPTOBOM PACTBOP BUKACOJIA.

PeaktuBsl u obopynoBanue: 10% pacTBop ruapoOKCHaa HATPUS,
0,025% pacTBOp LIUCTENHA.

Xoxa pab6oTsl. B mpobupky HanuBaroT 1 M pactBopa Bukacosna (v 0,2%
pacTBOpa METHOHHWHA), 3aT€M IPUOABIIAIOT 2 KaIUId PacTBOpa MUCTEWHA U 2 KAl
IEJIOYH.

Odopmunenue paborsl. HabmoneHus 3aHOCIT B TAOIUITY.

CtpykTypa BUTaMHHA buonoruueckas posb Hab6mronenus

OnsiT 7. Kauecmeennwie peakyuu na pemunon (eumamun A)



HsC  CHj CHj CHz

\\\\OH

CHj3

Matepuan wuUCCIEAOBAaHUS: pACTUTEIBHOE MAacjo, pHIOWA KUp,
pacTUTENbHBIN SKCTPAKT.

Peakyusn c cynvgpamom sncenesa (I1)

PeakTuBsl W 00OpymOBaHUE: HACHIIEHHBIN pacTBOp Cyibh(dara
xkeneza (II) B nmensstHOM  yKCyCHOM — KHCJIOTE€  (CBEKENPUTOTOBJICHHBIN),
KOHIICHTPUPOBaHHAs CEpHAs KUCIIOTA.

Xon pab6otrsl. K 1-2 kamiasiM pacTUTENBHOTO Maciia WK PhIObETo >KHpa
WK | M1 pacTUTETBLHOTO SKCTPAKTA B TEKCAHE UIIM alleToHE 100aBIstoT 5-10 kanenb
JeASTHOM YKCYCHOM KHCJIOTBI, HAchIIIeHHOW cyibparom xene3a (II) (B cmydae
alETOHOBOI'0 IKCTPAKTA J00ABISAIOT CMECh YKCYCHOW KUCJIOTHI M aHTUpUAa) U 1-2
KA KOHIIEHTPUPOBAHHOW CEpHOU KUCIOTHI. [losiBisieTcst Tomy0oe okpanimBaHue,
MOCTEIIEHHO IMepexosiiee B Po30BO-KpacHoe. KapoTuHbl Jal0T 3€1e€HOBATOE

OKpalllrnBaHHC.

Peakuyus c cepnoit kucromoiu (peaxyus /[pymmonoa)

B ocHoBe naHHOM peakiuu JeKUT CIIOCOOHOCTh CEPHOM KUCIOTHl OTHUMATh
OT BUTaMuHa A BOJy ¢ 00pa30BaHHEM LIBETHBIX MPOIYKTOB.

PeaxTuBbl U 000pyAOBaHUE: KOHLUECHTPUPOBAHHAS CEPHASI KUCIIOTA.

Xoa paboTsl. 1 Kammo pacTUTEIBHOIO Maciia pacTBOPSIOT B 4-5 Karisiax
xJiopoopMa U NpUOaBIISIIOT 1 Kario KOHIEHTPUPOBAHHOM CEpHON KUCIIOTHI.

Odopmunenue paborsl. HabmoneHus 3aHOCAT B TaOIMILy.

CtpykTypa BUTaMHHA buosiornueckast poib Habmonenus




Pa6ora 21. KosimuecTBeHHOe onpeaeieHue aCKOPOMHOBOH KUCJIOTHI

HeHB Da6OTBI — OCBOUTH MCTOA KOJIMYCCTBCHHOI'O OIIPCACIICHNA BUTaAMHUHA C

B IIPOJIYKTaXx.
[TpuHIMI METOAa KOJIMYECTBEHHOIO onpeaesieHus: ButamuHa C OCHOBaH Ha

€ro CIOCOOHOCTH BOCCTAHABJIUBATH 2,6-ILI/IXJ10p(peHOJII/IHzL0(beHOJ1 (IXDOUD):

Ao

- Fi<e=e
Uk CADIIT OMR S!S OFeo ( omuq@mmeooz ¥
2,6 - Fpesie
( Mo cm oM S O I o BSOS HERRARORREADRRORER MRS

Oxucnennas ¢opma 2,6-nuxiopdpeHonuHaopeHona B IICJIOYHOH U
HEUTPAJIBHOM CpEIE MMEET CHHIOK OKpPaCKy, B KHUCIOM — KPACHYIO;
BoccTaHoBjeHHas popma JIXDPUD — GecuiBeTHas!.

[lo manHOMY MeETOAY ONPENETSIOT TOJBKO BOCCTAHOBIEHHYIO (opMy
aCKOPOMHOBOM KHUCIIOTHI.

PeaxTuBsl uw obGopynoBanume: 0,0006 M pactBop 2,6-
nuxyioppenonuuaoperona; 5% pacTBOp COJSHON KHUCIOTHI, KBaplEBBbIM MECOK,
CTyIKa U TEeCTUK; MepHble Koj0bl Ha 100 Mi; xKoHHMuUeckas koiba Ha 50 mi;
MUKPOOIOPETKA; BOPOHKA; (DMIIBTpOBAJIbHAS Oymara.

Xon paboTHhI.

Ilpucomoenenue sxkcmpaxma uz pacmumenvrozo mamepuana. Hapeszator 10
I' UCCleAyeMoro Marepuana (kKamycra, MOPKOBb, JUMOH, IIMIOBHUK) MEJIKUMHU
KyCOYKaMU U TEPEHOCAT B CTYNKy. TIIaTenbHO pacTUpParOT, I00aBIIss
MaJICHbKUMHU TOpUUSIMHU 5%-HbIA pPAacCTBOpP COJITHOW KHUCJIOTBHI IO TOJYYEHHS
KUJIKOU Kamuibl. CMeCh KOJTUYECTBEHHO MEPEHOCAT B MEepHYIO K00y Ha 100

Mia. CTynKy M HECTHK TUIATEIbHO OOMBIBAIOT 5%-HBIM pacTBOPOM COJISIHOM



KHCJIOTHI, KOTOPYIO CIMBAIOT B Ty XK€ MEpPHYIO KOJOy, ciels 3a TeM, UYTOObI
ObLIM 3aTpadeHbl Bce 50 MI COJITHOW KHUCJIOTHI (KOHEYHAsh KOHIIEHTpalus ee
noikHa ObITh 2,5%) Ilocne 3Toro copepxkumoe MEpPHOU KOJIOBI JOBOAST 110
METKU AUCTHJLUIMPOBAHHOM BOJOM, XOPOIIO MEPEMEIINBAIOT U QUIBTPYIOT Yepe3
ckimamyateli  GuabTp. [loMydeHHBI OKCTPAKT MOJDKEH OBITh COBEPIICHHO
IPO3PAYHBIM.

Onpeodenenue cooepaiicanus ackoOpOUHOBOU Kuciomol 6 3Kcmpakme. B
KOHUYECKYI0 K00y Ha 50 mur O6epyT numeTkoit 10 M1 MONIYy4EeHHOTO KCTpaKTa
pactutenbHoro marepuana. Coaepxkumoe kosuobsl TuTpytoT 0,0005 M pactBopom
2,6-guxnopdpeHonunnopeHona a0 TMOSBIEHUS pPO30BOTO OKpAIMBAHUS, HE
ucyesaromiero B TeueHue 30 c. PaboTy mOBTOPSAIOT ¢ HOBOHM MOpIMEd TOTO Ke
IKCTpaKTA.

Odopmnenue paboThl. PesyapTaThl TUTPOBAHUS 3aMHMCHIBAIOT B
nabopaTopHbIii KypHal. Ha ocHOBaHMHM CpelHEW BeIMYMHBI THTPOBAHMS,

NOJYYEHHOU M3 2 — 3 ONpeleseHHi, BBIUUCIISIOT KoJanyecTBO BuTamMuHa C 1o
bopmyie:
c=100xC xV

AXOUD AXDPUD XM aCK.K—ThI
rZie C — CoJAepKaHWe acKOpOMHOBOU KHCIOTH (B me Ha 100 2 mcciemyemoro
MPOJYKTA);
Crixone — KOHIIEHTpAUs 2,6-nuxaopdenonnsaodenona (mouw/n);
V -  3arpayeHHBIi TpU  TUTPOBAaHMM  OOBEM  pacTtBopa  2,6-
nuxiopdenonmmHaOoPEHONA (M1);
Mack k- — MOJISIpHASI Macca aCKOPOMHOBOM KUCIIOTHI (2/MO.1b).

Jlenarot BBIBOJ O cojiep>kaHuu ButamuHa C B UcciaeayeMoM oOpasIie.



PaGora 22. KosimuecTBeHHOe onpeaeieHue COAepKaHusl PyTHHA B 4ae

L{enb paboTHI - ONPEEIUTD COAepKaHNe BUTaMuHa P B pa3inuHbIX copTax yas

B yalHBIX JHMCTBAX CONEPKUTCS OKOJIO TPEXCOT WHIPEAMEHTOB, BKIOYAs
Oenku, *Kupbl, 6o1ee 10 BUIOB BUTAMUHOB, a TaKXKe TaHUH, KOGeuH U 3(UpHbIC
macina. [Tosromy 4aif muTaeT opranus3m, peryiupyer (Gu3noIorndecKre MpoIecchl
U oOmagaer oOUIMM O370POBUTENBHBIM BO3AeiicTBUEM. JlocTaToyHO OOJbIIOE
KOJIMYECTBO €ro OJIArOTBOPHBIX BIMSHUN NMPUIHUCHIBAECTCS COAEPKAIIEMYCS B €r0
cocraBe BUTaMHHY P (pyTuHY), KOTOpPBI CTaOMJIM3UPYET OCHOBHOE BEIIECTBO
COCMHUTENFHOM TKaHU MyTeM HWHTHMOMPOBAaHUS THATypOHHA3bl, Y4acCTBYET B
OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX MPOLIECCaX OpraHu3Ma (CUHEPTrUCT BUTaMHHA

C), ctumynupyer xendeotaenenue. CyrouHas noTpeOdHOCTh cocTaBisieT 25—50 mr

[9].

CrpykTypHas popMmyiia pyTuHa

Henocratok pyTmHa B OpraHM3Me  XapaKTepU3YeTCsS  CICAYIONUMHU
MPOSIBIICHUSIMU: 00I11asi c1aboCTh, OBICTPasi YTOMIISIEMOCTh, 00JIb B KOHEYHOCTSIX,
MEJIKME TeMOpparud B 30HAX BOJIOCSAHBIX MEHIOYKOB Ha Koxke. OCHOBHBIMHU
WCTOYHUKAMU SIBJISIOTCS ITUTPYCOBBIE, KPACHBIN TMepel, YepHas CMOPOJHHA,
IMIATIOBHUK, 3€JICHBIM Yal, rpeunxa, BUIITHA.

I[J'ISI KOJIMYCCTBCHHOTO OIPCACIICHNA BHTaAMHHA P B uyae HCIIOJIBb3YCTCA

MeTroauka JIeBeHTasss — TUTpPOBaHME IEPMAHraHATOM Kalus B IPUCYTCTBUE
WHATOKapMHUHA.
WuaurokapMuH — JWHATpUEBas COJIb HMHAWTO-5,5'-AUCYNb(OKUCIOTHI.

I/IHI[I/IFOKapMI/IH IMPHUMCHSCTCA B XUMHUHU KaK OKHCJINTEIbHO-BOCCTAHOBUTEILHBIN U



KHUCJIOTHO-OCHOBHBIA WHAMKATOp (uHTepBan pH oOnactu mepexoma OT cHHEH

dopmsl k xéntoit — 11,6-14,0).

Na’ -0 |O
~
/J

0)

0)

CrpykTypHas GopMyiia UHIUTOKapMUHA

XapakTepHOil OCOOEHHOCTBIO SIBJISIETCS TO, YTO NMPU HACTAaWBAHWM 4Yasl IS
COpPTOB 3€JIEHOT'O Yasl XapaKTePHO YBEIUYECHHUE CTEIICHH SKCTPAaKIMU BUTaMuHa P.
JInsl yepHBIX YaeB OTMEYAETC YBEIUUYEHUE SKCTPAKIMKU pyTHHa HAa 5—10 MuHyTe,
C MOCJHENYIOIIUM YMEHBIIEHUEM €ro COJEPk AHUS B IKCTPAKTE BCIIEICTBHUE €r0
paspywieHus. Ilpy NOBTOpPHOM 3aBapUBaHUMM 4Yas OHKCTPAKUWs BUTaMuHA P
yMmeHbInaercs. B cpeanem coneprxanue ButamuHa P B copTax 3eneHoro uas Oosiblie,
4eM B COPTax YEPHOIO Yas.

PeakTuBbsl M 00OpyJZOBaHHE: YEpHbIC U 3€JICHBIC YaW Pa3IUUYHBIX
TOproBeix Mapok (4 Buapa), 0,1% pactBop uHAMKaTOpa - MHAUTOKApMHUH B 20%
pacTtBope TrUIIoBoro crupra, 0,05 H pactBop nepMaHraHarta Kaaus.

Xon paboTHhI.

Hagecky 100 mMr kaxJ1oro copra 4ast IEpEHOCAT B TEPMOCTOMKHE CTAKAHUYUKHU
1 npuwinBaroT 50 M1 TOpAYE JUCTUIUIMPOBAHHOM BOJBI. [IpOM3BOIAT SKCTpaKIIUIO
B T€YEHHE 5 MHUH. 3aT€M OXJIAXAAIOT Kbl CTAKaHYMK C SKCTPAKTOM 4Yas 0
KOMHATHOW TEMIIEPATYPHI.

3atem 10 wmu 3KCTpakTa 4Yasi MEPEHOCAT B KOHUYECKYIO KOJIOy JUis
TUTpPOBaHUs, 700aBIAOT 10 MJI TUCTUITMPOBAHHON BOJIBI M 5 Karmeslb HHANKATOPA
WHIUTOKapMHUH (TIOSIBJSIETCSl 3€JieHoe OKpaimmBanue). Ilpuctynaior k mpoieccy
TUTPOBAHUSA: K COJACPKUMOMY KOHHUECKON KOJIOBI JTOOABIAIOT MO KallisIM TaKoe
KOJIMYECTBO MEpMaHraHaTa Kajius, YTOOBI pacTBOP B KOJIOE MpUOOpEN yCTOWYUBYIO

JKENTYI0 OKpacKy. TUTpoBaHUE TPOBOST MO 3 pa3a ¢ KaXIbIM SKCTPAKTOM Yasl.



OmnpenensoT MPOIEHTHOE COJIEpKaHNe PyTUHA 10 GopmyIie:

32+ Vyx V5 %100
Vo xm*1000

X — conepkanue BuTamuHa P B mpenapare, T (%)

V| —06bem 0,05 H pacTBOpa mepMaHraHata Kajus, OMIEIIeT0 Ha TATPOBAHUE, MIT
3,2 crangapTtHbiii kKoddduiment nepecuera, T.K. 1 mu 0,05 H pactBopa KMnO4
OKHUCHSET 3,2 MK pyTHHA

V, — 00beM, B KOTOPOM pacTBOpeHa HaBecka dasi (50 mur)

V3 — 00beM 3KcTpakTa, 0TOOpaHHbIN 11151 aHanu3a (10 M)

100 — MHOXUTEIND ISl pacyeTa NPOLEHTHOIO CONEPKAHUS

1000 — MHOKHUTENB J1s IEPEBOIa MUKPOTPAMMOB B MUJUTUTPAMMBI

m — Macca HaBECKH, MT
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