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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,

BTOPUYHBIN, TPETUYHBIA U B HEKOTOPBIX CIIy4asiX YETBEPTUUHBIN.



HOBETHBIE PEAKIIU HA AMUHOKUCJIOTHBI. AHAJIN3
AMHMUHOKHUCJIOTHOI'O COCTABA BEJIKOB

Pab6ora 1. CpaBHeHHMe AMUHOKHUCJIOTHOIO COCTABA Pa3JIMYHBIX 0€JIKOB

[enb pa6oTel — CpaBHUTH MUTATENBbHYIO IIEHHOCTh PA3IUYHBIX OETIKOB.

KauectBenHble peakiuu (WM LIBETHBIE PEAKIIUN) UCTIOJIb3YIOTCS B KIIMHUKO-
OMOXUMHUYECKUX JIabOpaTopusixX, (hapMaleBTUUECKOW MPaKTUKE U OMOXUMUYECKHUX
UCCIICIOBAHUSIX ISl OOHApY>KEHHs TPUCYTCTBUSL Oellka U aMUHOKHUCIOT B
OMOJIOTUYECKUX Cpelax, KauyeCTBEHHOIO aHalu3a OEJIKOBBIX JIEKApPCTBEHHBIX
cpeacTB. MHOTrMe KauyeCTBEHHBIE PEAKIHUH TMOJIOKEHbB B OCHOBY METOJIOB
KOJIMYECTBEHHOTO OIpEAeNieHus OenKOB ¥ aMHHOKHUCIOT. COCTaB aMHUHOKHUCIIOT
ONpeeNsieT He TOJIbKO CBOMCTBAa Oeika, HO U €ro MUTaTeIbHYI IEHHOCTb.
buonornuecku noJIHONEHHBIMUA CUUTAIOTCSL OCIKU, COAEPIKAIINE BCE HE3AMEHUMBbIE
AMUHOKHUCIIOTBHI.

Matepuan wucciaegOBaHUs: pPAcTBOp SUYHOro O€jKa, pacTBOP

*KenaTuHa (KOoJUIareH).

OnsiT 1. Kcanmonpomeunoeas peaxyusa (Myavoepa)

KcanTtonporenHoBass peakiuss MNPOUCXOAUT TOJBKO TIPU  HAJIUYUHU
apoOMaTUYECKUX aMUHOKHUCIIOT B Oenkax ((peHunananuHa, Tpunrodana, THPO3UHA),
NI03TOMY OHA SABJISIETCSI KAYECTBEHHOM HA apomamuiecKkue amMmuHOKUCIOMDbL.

[Ipn HarpeBaHWU C KOHIEHTPUPOBAHHOW A30THOM KHUCJIOTON O€JIKH JIaroT
KENTOE OKpAaITUBAaHUE 3a CYET 00pa30BaHMsI HUTPOIPOU3BOAHBIX aAPOMATHUYCCKUX
aMUHOKUCHOT. [Ipu moaiienaynBaHuy pacTBOPOM aMMHAKa KEJITOE OKPAIIMBAHUE

MIEPEXO0JIUT B OpaHKEeBOE (00pa3yOTCsl aMMOHUNHBIE COJIM XUHOUIHOU CTPYKTYPHI):
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PeakTuBsl U 000pynOBaHHUE: KOHIEHTPUPOBAHHAS a30THAS KUCIIOTA;
KOHIICHTPUPOBAHHBIM pPacTBOp aMMHaKa; KHUIIAIAs BOAsHAs OaHs; MPOOUPKH;
HUIETKH.

Xona pab6otrsl. B pasubie mpoOupku HamuBaoT mo 0,5 mi pacTBOpOB
oenkoB. Bo Bce mpoOupku q00aBISIOT 1O 5 Kameslb KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTHI M HArpeBaroT Ha BOJsHON Oane. [IpoObupku oXmaxaaroT, K OXJIaKACHHBIM
pacTBOpaM OCTOPOKHO MpUOaBIsIOT Mo 10 Kaneiab KOHIEHTPUPOBAHHOTO pacTBOpa
aMMHMaKa.

Odopmiuenue paboThl. Pe3ynbraThl ONbITa BHOCAT B TAOJIHILY.

Marepuan I[BeT pacTBOpa
HCCJIEIOBAHUS HUcxonHbIi ITocne ITocne ITocne
pacTBop no0aBlICHUsS | HarpeBaHUs | HEUTpaIM3aIuu
HNO;

ITo pe3yibTaraM OIlblTa ACJIAal0T BBIBOA O COACPIKAHHHN apOMAaTHYCCKHX

AMHUHOKHUCIIOT B aHAJIM3UPYEMBIX OcnKkax.

OnwiT 3. Peakyusa na cucmuoun u muposun (Ilaynu)
[Tpu B3aumopaeicTBUU CyIb(aHUIOBOM KUCIOTHI B KUCIIOHN Cpesie C HAITPUTOM
HaTpUs IPOUCXOUT peakuus JMA30TUPOBAHUSA " oOpasyercs

1a300€H30ICYIb(POHOBAST KUCIIOTA.



SOsH

+ NaNO; + HCIl —— <> + 2H,0+ NaCl

NH2

Cynbdgranunosas
Kucrnorta

[Ipn peakuuu mnociaenHed C TUCTUAMHOM WM THPO3UHOM 0OOpasyercs

COCAMHCHUC BUIIIHCBO-KPACHOI'O IBCTA:
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PeakTuBbl u obopynoBanue: 1% pacTtBop Cynb(paHUIOBON KUCIOTHI

B 5% pacTtBOpe COJIAHOM KHCIOThI, 5% pacTtBop HUTpuUTa Hatpus, 10% pacTBop

KapOoHaTa HaTpusl, MPOOUPKHU, MUTICTKHU.

Xonx paboThl.

1. B nByx mpoOupkax CMEMHMBAIOT 10 1 M1 pacTBopa CyIb(paHUIOBOI KUCIOTH U
10 2 MJI pacTBOpa HUTPUTA HATPHUS, TIIATEIBHO EPEMEIINBAIOT. 3aTEM B
KaXXIYI0 MPOOUPKY JOOABISAIOT 2 MJI aHAJTM3UPYEMBIX PACTBOPOB OEJIKOB U 1O 6
MJI pacTBOpa COBI.

2. OrnucaHHas BBIIIE PEAKIHsI MOXKET OBITh BBIMOJIHEHA UHBIM ITyTeM. K
HEOO0JIBIIOMY KOJIMUYECTBY TUA30PEAKTHBA (COOTHOIIEHUE KOMIIOHEHTOB CM.
BbIIIIE) OOABIIAIOT HECKOIBKO Karenb 10% pacTBopa cojbl U OCTOPOXKHO IO
CTeHKE MPOOUPKU HACIIauBaIOT pacTBop Oenka. Ha rpanuiie AByX >KHIKOCTEH
HOSIBJIIETCS OKPAILIEHHOE KOJIBIIO.

Odopmnenue paboThl. Pe3ynbTaTsl ONbITa BHOCAT B TaOJMILY.

Marepuan uccieoBaHus I{Bet pacTBOpa

A0 PCaKInn ITOCJIC pCAKIINH

ITo pe3yibTataM OIlbITa ACJIAI0T BbIBOJ O COJACPKAHHMHM THCTHUIWHA HIIN

TUPO3WHA B aHATM3UPYEMbBIX OElIKax.




Oneit 4. Peakyusa na mpunmogan (I'onkunca-Kone unu Aoamxesuua)
Tpuntopan B 3TOM peakuu KOHACHCUPYETCS C (POpPMaNbIETHIOM,
BBIJICIISIOLUMCS U3 TJIMOKCUIIOBOM KHUCIIOTHI MO/ IEWCTBUEM KOHLIEHTPUPOBAHHON

CEpPHOU KUCIIOTHI.
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00pa3yroTcs OKpalieHHbIE B CHHE-(UOJIETOBBIN IIBET COJHU (SIBJICHUE TATIOXPOMHUH).
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PeakTuBbl ¥ O00OPYJAOBAaHHUE: PACTBOP TIMOKCHIOBOH KHUCIIOTHI';
0,04M pactBop cynbdpata meau (II); koHUeHTpupoBaHHas cepHas KHUCIOTa,
KOHIICHTPUPOBAaHHAsA COJIAHAs KUCJIOTA, JIeAsSHas YKCYCHas KHUCJOTa, KUIISIas
BOJSIHASI OaHs; IPOOUPKU; MUTIETKH.

Xona pa6oTel. B npobupku nHamuBarot 0,5 MiI pacTBOPOB HUCCIEAYEMBIX
0enkoB. B kaxyro npoOupKy 100aBIsAOT 2 MII JIEASHOW YKCYCHOW KUCIIOTHI, | Ml
pacTBopa IIIMOKCUIIOBOM KHCIOTHI U 110 10 xamenb pactBopa cyibdata menu (11),
NEPEMEIINBAIOT, U HArpeBaloT JI0 pacTBOpeHHUs oOpasyrouerocs ocanka. [locne
OXJIQXKICHHS TTPOOUPKHU MPUIUBAIOT | MJI KOHIIEHTPUPOBAHHOW COJISTHOM KHUCIIOTHI.

OCTOpOXXHO MPHIMBAIOT HEOONBIIMMHU MOPLMSIMH MO CTEHKaM MPOOUPOK 2-3 Ml

! 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.



KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI TaK, YTOOBI JKHIKOCTH HE CMEIIAJIUCH.
OcraBisitoT Ha 10 MUH ITpU KOMHATHOM TemMIiepaType.

Odopmunenue padoThsl. Pe3ynbrarsl OnbITa BHOCAT B TaOJIHILY.

Marepuain ucciie1oBaHus I{BeT pacTBOpa

JI0 peaKIu MIOCJIE PEAKIIUU

ITo pe3yibTaTaM OIIbITa ACJIAalOT BBIBOA O COACPIKAHHUU TpI/IHTO(I)aHa B

aHAJM3UPYEMbIX OCIIKaXx.

OnsiT 5. Peakyusa na «cinaooceazannyio cepy» 6 oenke (peaxkyus Do)
[Ipy xunsyeHUM HUCTEMHA W LKUCTHHA B UIEJIOYHOM Cpelie OT HUX JIETKO

OTILEIJISIETCA cepa B BUJE CEPOBOOPO/IA, 00pa3yromiero cyiabGu1 HaTpHsi:

§H (r)H

GHa + 2NaoH — M2+ Na,s + Ho0
(|;H—NH2 (l:H—NHz

COOH COOH

LiuctenH CepuH

OOpazoBaHue CyJib(PUA-HUOHOB MOXKHO OOHAPYXHUTh C IOMOIIbIO HOHOB
CBHHIIA, 00pa3yIoIuX HepacTBOpUMBIN cylbdua PbS uepHoro npera:

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

PeaxkTuBbl u ob6opynoBanue: 30% pactBop rugapokcuaa HaTpust; 1%
pacTBOp alerata CBUHIA; KUTISIIas BOJAsSHAs OaHs; MPOOUPKH; MTUITETKH.

Xon pab6oTsel. B kaxayw npobupky HamuBarT mo 0,5 mu pacTBOpOB
aHAIM3UPYEeMbIX OenKoB. B kaxayto nmpoOupKy J00aBISIOT 1O 5 Karelb pacTBoOpa
TUAPOKCHJIA HATpUs M MO 2-3 Kaljle pacTBOpa alerara CBUHUA W HArpeBaroT
IpOOMPKHY Ha KUIISIIIEH BOJSHON OaHe.

Odopmnenue paboThl. Pe3yapTaThl ONbITa BHOCAT B TAOJHILY.

Marepuain ucciie1oBaHus I{Bet pacTBOpa

10 pCaKInun MMOCJIC pCAKIINH




ITo pe3yjibTataM OIlblTa ACJIaK0T BbBIBOA O COACPKAHMM 1THUCTCHMHA B

aHAIM3UPYEMBIX O€JIKax.



Pa6ora 2. Ocaxnenue 0eqakoB. lenarypanus 0ejiKkoB.

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 6enka BO BTOpoil mpoOupke 100aBiIstOT 0AHY Karuto 1%-
HOT'0 PACTBOpPA YKCYCHOM KMCIIOThI M HArPEBAKOT. BhITa1aeT X 10NbeBUAHBINA OCA0K.
OTO0 O0BSCHSAETCA TEM, YTO MPHU JOO0ABICHUU K KOJUIOMAHOMY pPacTBOpy Oenka
KHCIIOTBI MHUIICIUTBI TEPSIFOT 3apsi1, OCITOK IMPH 3TOM HaXOUTCS B H303JICKTPUUIECKOM
COCTOSIHHH.

3. ConepxuMoe TpeTbe MpOOUMPKH HArpeBalOT Ha BOJSHOW OaHE 10
IOMYTHEHHSI pacTBOpA.

4. B uerBepryro mpobupky nobapmsror 1 kammto 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 HAOITIOIaEMBIE 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




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.

Pa6ora 3. KosimuecTBeHHOe onpeaeaenune 0eaka no meroay Jloypu

HCHL Da6OTbI — OCBOUTB I-IyBCTBI/ITCJ'IBHBII\/II MECTOJ KOJIMYCCTBCHHOI'O

ompezeneHus: OCNKOB, HAYYUTHCS OIMPEACNATh HU3KHE COACpX aHHs OEIKOB B
aHAJIM3UPYEMbIX 00pa3liax 1Mo rpagyupoBOYHOMY IpaduKy.

Cpenu METOJOB, OCHOBAaHHBIX Ha KOJMYECTBEHHOM OIPEIETICHHH OCIIKOB
MIOCPEACTBOM IIBETHBIX PEaKIMii, HAaMOONbIIEH YyBCTBHUTEIHLHOCTHIO 00JamacT
meto Jloypu. Meton Jloypu ocHOBaH Ha M3MEPEHMH MHTEHCHUBHOCTH OKPACKU
pacTBopa, B KOTOPOM OJHOBPEMEHHO OCYIIECTBIISIFOTCS, 10 MEHbBIIEH Mepe, JBeE
[BETHBIE peakuuu Ha Oeyok: OuyperoBas peakuus u peakuus DonmHa ¢
TUPO3MHOBBIMHM U LUCTEMHOBBIMHU paJuKajiaMu OenkoBod Monekyibl. [locnenuss
COCTOMT B BOCCTaHOBJIEHUU cMecu GochopHO-BoibhpaMoBoii U  (GochopHO-
MOJINOIEHOBOM KHCIIOT C 00pa30BaHNEM KOMIUIEKCHOTO COSAMHEHUS CUHETO 1IBETA.
[TonmararoT, 4TO B peakKIHsIX BOCCTAHOBJICHUS MPUHUMAIOT Y9acTHE KOMILJICKCHBIC
COCIMHEHMs] MEIW, BO3HHUKIINE TMPH B3aUMOACHCTBHM O€lKa C MIEIOYHBIM
pacTBOpOM MEAHOTO Kyrnopoca. Bropas peakuus He oueHb crienupruyHa, HO BECbMa

yyBcTBUTENbHA. [103TOMY MeTon JIoypu MO3BOJISIET BECTH ONPEECIEHUs OCJIKOB B



CHJIBHO pa30aBJIEHHBIX PACTBOPax (BCErO0 HECKOIBKO JECITKOB MHUKPOTPAMMOB OT
10 mo 200 mkr/mir).

Meton Jloypu wmeHee creuuduyeH, 4eM OWYpETOBBIM, IOCKOJBKY Ha
MHTEHCUBHOCTh OKPACKH BIUSIOT MHOTHE BEIIECTBA, KOTOPHIE MOTYT COJIEPKATHCS
B TKaHAX WM B OydepHbIX cucTeMaxX, MNPUMEHSIEMBIX B OHOXMMHUYECKHX
uccienoBanusx. [loaToMmy a1 moaydeHus aOCONMIOTHBIX JaHHBIX TPaTyHpPOBOYHBIN
rpaduk ClenyeT CPOUTh MO TOMY K€ OENKYy, KOTOPhI HEOOXOIMMO OIPEACIIUTh B
pacTtBope.

Martepuan UCCIEeAOBaHUS:  OWOJOTHYECKHE  IKUAKOCTH (B
orpezensieMoM o0beMe JoKHO HaxoauTbes oT 10 1o 100 mkr Oenka).

PeakTuBbl u o0opyaoBaHHE: CTaHAAPTHBIM pacTBOp pacTBop BCA
(ObIunii CHIBOPOTOUHBIN ambOyMUH), peakTuB A (2% pacTBop KapOoHaTa HATpUs B
0,1 1 pacTBOpe runmpokcuaa Hatpus), peaktus B (0,5% pactBop cynbdara meau B
1% pacTtBope murpaTa HaTpHs), peaktus Dommna’®, poromerp «Ikcnept-003».

Xona paboThl.

Ilepen onpenenenneM cMmemmuBarot S0 mi peaktuBa A u 1 mi peaktuBa B -
(pactBop C), peaktuB @onuHa pa3z0aBiIsgIOT B 2 pasa.

Jlisi moCcTpoeHusi TpajydpoOBOYHOTO rpaduka TPUMEHSIOT CTaHAAPTHBIMN
pactBop Oenka BCA ¢ konnentpanuein 200 MKI/Mj, TOTOBAT pacTBOpHI Oelika C

pa3HOM KOHIIEHTpAIMeH, KaK MoKa3aHo B TabIuIIe.

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

2 Peaxtus ®onuna. B kpyriononnyo konby ua 1,5-2 1 sHocar 100 r sonsdpamara natpust Na;WOsx2H,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 Mt kornieHTpUpoBanHoit HCI. K xonbe mpucoenuHA0T 00paTHBIN
XOJIOMUIBHUK U KUTIATAT B TeueHue 10 gacos, 3aTem npubasisitor 150 r LizSO4, 50 mut Boas! 1 3—4 xarumm Opoma.
Kursitsar 6e3 xomonmisHuKa 15 MuH 1 ynaneHus u30bITka Opoma. 3aTeM pacTBOP OXJIAXKIAIOT 1O KOMHATHON
TEMIIepaTyphl, JOBOIAT ero 00seM A0 1 11 Bomoit n puinbTpyroT. IlomydeHHBIH pacTBOP JOIKEH OBITH SPKO-JKENTOTO
nBeTa. ETo XpaHAT B TEMHO CKIISTHKE H IIepes yIoTpebieHneM pa30aBisioT AUCTIIUIMPOBAaHHOM BojoH 1 : 1.



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

B xaxnayro npobupky nobasisitor 5 mi peaktuBa C, nepememmuBaiot. Yepes
10 munyT n06aBsrOT 0,5 MIT pa3BeZieHHOTO B 2 pa3a peakTruBa DoJiMHA TIIATEIBHO
MepEeMENIMBAIOT U noMemaroT B TepmocTaT npu 37°C Ha 30 MUHYT 19 pa3BUTHUS
okpacku. PoToMeTpupyroT Ha (oTOMETpe MpH AiarHe BOJIHBI 700 HM.

ITo pe3ynbraraM uH3MEpEHUN CTPOST TIPaayUpOBOYHBIM Tpaduk C
UCIIOJIb30BaHNEM KoMIbIoTepHbIX mporpamMMm (MicrosoftExel mimmu SigmaPlot) u
OTIPECIISAIOT COZIepXKaHue Oelika B HEU3BECTHOM Mpooe.

Odpopmaenue padorsl. Onucare npuHuun mMetona Jloypu. PezynpraTsl
U3MEPEHHH, TpaJyupOBOYHBIM Ipa@UK U pacyeThl 3aHECTH B paboOdyl0 TeTpalb.

PaccuuTaTh OMIKMOKY SKCIIEPUMEHTA U CAENaTh BHIBOJ IO padoTe.



PA3JIEJI 3. DEPMEHTbBI

Depmenmvl  (GH3UMBI) —  3TO  OHMOJOTMYECKHE  KaTaJu3aTOpHI,
MPEICTABIISIONINE COOOM MPOCThIe WU ClIOkHBIE Oenku. [IpocTeTnyeckas rpyrira
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 CcOoJepXKaTcsi BO BCEX TKaHAX, KIETKaX W OMOJOTHYECKUX
KUAKOCTSAX. be3 HUX He OCYUIECTBISETCS HU OJUH XUMHUYECKUU MpOIECC B
OpraHu3Me.

MEXAHW3M JEVMCTBUSI PEPMEHTOB
PaGora 4. CpaBHeHue 1eliCTBUSI HEOPTAHUYECKUX KATAJIU3ATOPOB U
(epmenToB

['maBHOE OT/IMUKE PEPMEHTOB OT KaTaIU3aTOPOB HEOMOJIOTMUECKOM TPUPOIbI
COCTOMT B MCKIIOYUTEIBHO BBICOKOM KATAIMUTHYECKOM AaKTUBHOCTU U SIPKO
BBIPDAKEHHON CHNEUUPUYHOCTA JIEUCTBUSI, UYTO OOYCJIOBIEHO OCOOCHHOCTSMU
CTPOEHHUS U MEXAHU3MOM HX JIEUCTBUS.

ITon neiicTBreM epMEeHTa aMHIIa3bl CIIFOHBI B POTOBOM IOJIOCTH HAYUHACTCS
poliecc MepeBapUBAHMS YIIIEBOAOB. DTOT (pepMeHT 3(PPEKTUBHO KaTaIU3UPYET
ruaponu3 o-(1—4)-cBs3eil B MoJeKyse Kpaxmala, pacuieruissl Mojicaxapu]i Ha
oJIMrocaxapuibl M Jucaxapuibl - MaldbTO3y W H30MalbTO3y. Manbro3a u
M30MajbTO3a SBISIOTCS BOCCTAHABIIMBAIOIIMMHU JIHCAXapUJIaMH MOTYT OBITh

oOHapy»xeHbl 110 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, JUCTUJUIMPOBAHHAS 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 mpoOUPKU BHIHUMAIOT, OXJIKIAIOT U U3 K101 6epyT nmpoOsbI
Ha KpaxmaJl 1 BOCCTaHABIIMBAIOIIME caxapa.

JIist 3TOro Ha NPEIMETHOE CTEKJIO HAHOCAT MO Kallle pacTBopa HU3 TPeEX
poOUPOK U AOOABISAIOT K KaXK10M 1o Karuie pactBopa Jlrorosns. [To nHTeHCUBHOCTH

OKpaCKu ACIAaIOT 3aKIIIOYCHUE 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. HarpesaroT 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 5. Baiusinne MHHrHOUTOPOB HA AKTUBHOCTH (JepMEHTOB

HGJ’IB Da6OTBI — OLCHUTHb BJIUAHHC TSKCIBIX MCTAIJIOB HA AKTHUBHOCTH

dbepMeHTOB

MoHbl Meau - UHruouropsl pepmenta amunasbl. [Ipu gobasnenun Cu®™ k
PEaKUMOHHOM CMECH CHUXKAETCsI CKOPOCTh ()epMEHTATUBHOMN peakiuu. CTeneHb
pacIIenIeHus Kpaxmayla aMuiIa30i KOHTPOJIMPYIOT, UCIIOJIb3Ys PEAKIMIO KpaxMasa
¢ HoIoM.

MaTtepuan ucciaenoBaHUs: pacTBOP aMUiIa3bl CIIOHBI

PeaxkTuBsl u oO0OpyJdoBaHHE: MUNETKHA, NPOOUPKH, MPEAMETHBIC
crekna, Tepmoctar ¢ temneparypoit 40°C, 1% pactBop kpaxmana, 1% pactBop
cyab(ara menu, peaktus Jlroromus.

Xonx paboThl.

[TpuroroBneHue pacTBopa amMHJIa3bl CIIOHBI: POT ONOJACKUBAIOT 2-3 pasa
BOJIOM AJIsl yJlaJ€HUsl OCTaTKOB NUIIK. B MepHYI0 mpoOupKy BHOCST 1 MII CIIOHBI U
N00aBIIAIOT 9 MJT TUCTUIIMPOBAHHON BOBI.

1. B aBe mpoOupku HaMBaroT 1o 1 Mi1 pacTBopa kpaxmaina. B ogHy npoOupky
N00aBISIOT 5 Karedb pacTBOpa cyib(aTa MeIu, B IPYTYIO - 5 Kamelb BOJbI, 3aTEM
B 00e mnpoOupku 100aBisioT mo 1 M pacTBOopa aMmiasbl M 3aceKaroT Ha
CEKyH/IOMEpPE BpeMsl OT HavaJla peaKlHH.

2. TlomHOTY NpPOXOXKAECHHWE TUIAPOJIH3a KOHTPOJIUPYIOT IO pPacTBOpPY B
npobupke 6e3 uHruouTopa. s 3Toro yepes Ky MUHYTY OTOMPAOT TUIETKON
KaIlJIl0 PEeaKMOHHOW MacChl Ha MPEAMETHOE CTEKJIO M JOOABJSIOT K HEH Karuio
peaktuBa Jliorons. Kak Tonbko HayHET wHcue3aTh CHHEE OKpAalllMBaHUE B
KOHTPOJIBHOM pPacTBOpE, MPOBEPSIIOT CTENEHb MNPOXOXKJIEHUS (PEepMEHTATUBHOIO
TUAPOJIM3a B TPOOUPKE C UHTUOUTOPOM.

Odpopmaenue paboTh: HAOMOJAIOT 3a HW3MEHEHHEM OKpAaCKU

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|—




Pabora 6. KonkypeHTHOe TOpMOKeHHe CYKIIMHATAerHAPOreHa3HOM

AKTHBHOCTH

[leab paboOThl — paCCMOTPETh MEXAHU3Mbl KOHKYPEHTHOT'O MHTMOUPOBAHUS

(bepMeHTOB.

CyKIMHATIETUAPOreHa3a MBIIIII SIBISIETCS KeNe30(PIaBoNpOTEHnHOM, OJHUM
M3 KOMIIOHEHTOB IENMH IMepeHOca 3JCKTPOHOB. DTOT ()epMEHT JIOKaIM30BaH B
MUTOXOHApHUsAX. CyOCTpaTOM CYKIMHATIETUAPOTEHA3bl SIBISICTCS — STHTapHAs
KUCIIOTa, KOTOpasi OKHCISIETCs 10 (hyMapoBOi KUCIOTHL. B poyim HCKyCCTBEHHOTO
aKIeNTOpa aTOMOB BOJIOPOJIa BBICTYIIAET METHICHOBAst CUHb. OKUCIIeHHas Gopma
METHJICHOBOTO CHHETO OKpaIllleHa B CHHHI IIBET, a BOCCTAHOBJIICHHAs JIEHKOpOopMa
OecrBeTHa. 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 sSsHTapHOU KUCHoThI (HeiTpamm3oBanHblii NaOH no pH 7,0), 0,01 1 pacTBOp
MaJloHOBOM KucioThl (HeWTpamuzoBanHbli NaOH no pH 7,0), 0,05% pactBop
METUJICHOBOTO CHHEro, BazelnHOBOe Macio, ¢ocharaeii Oydep (pH 6,8),
HO>KHUIIBI, CTYIIKA, TPOOUPKH, MUTIETKH, TEPMOCTAT.

MaTepuana ucciaea0BaHU: MBIIICYHAS TKAHb.

Xoxa paborsl. Jng nmomydeHus epMeHTHOro mpemnaparta 1-2 T cBexei
MBILIIBI, U3MEIbYEHHOW HOXKHHUIIAMH, PAaCTHpaloT B cTymke. [lodydeHHyto mMaccy
PAaBHOMEPHO paCIpeAeiaioT B TpU NPOOUPKH.

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 odopmiiennu ykasbiBaloT pepMeHT, KOPEpMEHT, CyOCTpaT, UHTHOUTOP,
JIOHOP M aKUENTOP 3JEKTPOHOB B TKaHM, IOHOP U aKLENTOP JIECKTPOHOB B OIBITE, a

TaK)Ke 3aHOCST B TETPah TabNuITy, 100aBUB rpady ¢ HAOTIOACHUSIMHU.



Pasnea 4. INTINbI

Pabora 7. O0Hapy:keHue AeliCTBUSA JKMBOTHOM JTUNA3bI U ONpeAeieHue eé

AKTHBHOCTH

Ilenb paboOThI - YCTAHOBUTH 3HAYMMOCTh (PEpPMEHTA KMBOTHOM JIUMA3bI IS

nponecca MNUICBapCHU. OcBoUTH MCTOJ OIPCACICHUA AaKTHBHOCTHU >)KMBOTHOU

JIMITIa3bI.

Kupbl, waM TpPUAUMATIIMLEPHUHBI, MPAKTUYECKHM HE BCACBIBAIOTCS B
NUIIEBAPUTEIBHOM TPAKTE. B TOHKOM KMIIKE NMPOUCXOAMUT UX THIPOJIN3, KOTOPHIN
KaTaJIM3UPYETCS JTUTIOTUTUYECKUMU dbepmenTamu, BbIpa0aThIBAEMBIMU
MOJIKETYJOYHOM KEJIE30M.

[TaHkpeaTnueckass JMna3a IMOCTYNAET B KHUIIEYHUK B BUJE HEKTHBHOIO
MPEAIIECTBEHHUKA — IIPOJIMIIa3bl. B mpocBeTe KMIIEYHUKA TPOUCXOIUT AKTUBALUS
Ipojiumnasbl MyTeM oO0pa30BaHUS KOMIUIEKCA C HHU3KOMOJEKYJSPHBIM OeIKOM—
konunazol. Ilocmenusas mpucoenuHseTcsl K Opojauna3e B MOJSPHOM OTHOLICHHUU
2:1. B pesynpTare numnaza CTAaHOBUTCS AaKTMBHOM M YCTOWYMBOM K JICHCTBUIO
TPUIICHHA.

AKTHBHas JuIa3a KaTaIM3upyeT TUApoau3 3¢upHbIX cBsa3el B a1)- u o’(3)-
MOJIOKEHUSX, B pe3yJibTare 00pa3yercs B-MOHOAIMITIUIIEPUT U OCBOOOKIAIOTCA
JIBE€ KUPHBIE KUCJIOTHl. B maHKpeaTH4ecKoM COKE MOMHUMO JIMIA3bl COAEPIKUTCA
MOHOTJIALIEpUIHAS n30Mepasza — dbepmeHT, KaTAIU3UPYIOLIUN
BHYTPUMOJIEKYJISIPHBII TIEpeHOC aluiia u3 B-MoJ0KEeHUSI MOHOAIMIITIIUIIEPUAA B Ol
noJjio)keHne. A 3¢upHas CBS3b B O-MOJIO)KEHUHM YYBCTBHUTENIbHA K JIEHCTBHUIO
MMaHKPEATUYECKON JIUTIA3BI.

Koneunsle mnOpoayKThl TMepeBapuBaHusl (TJIULEPUH, BBICIINE KUPHbBIC
KHMCJIOThI, MOHOAIIWJITJIMIEPH/IA) BCACHIBAIOTCS B CTEHKAX KHILIEYHUKA. B mpoiecce
IIEpEBAPUBAHNS U BCACHIBAHMS JIMIIUIOB BAXKHYIO POJIb UTPAIOT KEITYHBIE KUCIIOTHI.
OHM 3MYJBTUPYIOT KUPBI, aKTHUBUPYIOT JIMIA3y U OOECIeuMBalOT BCACHIBAHUE

HEpPacTBOPUMBIX TPOAYKTOB IepeBapuBaHusd. Jlumaza onuH u3 (pepMeHTOB



noxkiacca 1 ximacca rugponas. @epMeHTHI, BXOIAIIUE B COCTAB 3TOT0 MOJKIIACCA,
JNCHCTBYIOT B NPHUCYTCTBHM BOJABI Ha CJIOXHO-3QUpHbIE CBs3HU. Jlumaza

KaTaJIM3UPYET TUIPOIU3 HEUTPATBHOTO JKUPA.

H,C—O0—COR H,C—O0—COR H,C—OH H,C—OH

HC—O—COR ﬂ)» Hé—O—COR i H(':—O—COR SRS H(|3—OH
-RCOOH | -RCOOH ) -RCOOH

H,C—O—COR H,C—OH H,C—OH H,C—OH

HOoR o N oHR SiHoasH AN SR AR H oo K e nielvaisaiisiallainiag HE = HoasH

3HauYUTENbHAsA YacCTh HACEJICHHSI CTPANAET OXKUPEHUEM, KOTOPOE, B CBOIO
odepesib, MPOBOIMPYET pa3BUTHE OOJIE3HEH CEpIIeYHO-COCYIUCTON cucTeMbl. J[is
JICYEHHMSI ITUX 3a00JIeBaHU HEOOXOAMMO TOHUMAHUE MEXaHU3Ma UX Pa3BUTHSL, YTO
HEBO3MOKHO 0€3 3HaHWS HOPMAJIBHBIX TPOIECCOB OOMEHA JTUTTHIOB.

[TpuunHoOit paccTpONUCTB META0OINU3MA JIMITUIOB B OpraHU3ME YacTO SIBIIAETCS
HapylICHUE UX MUIIEBAPEHUS U BCACBIBAHUS, YTO B 3HAUUTEIBHON MEPE 3aBUCUT OT
IPUCYTCTBHS JKETUHBIX KUCJIOT. DTO CONPOBOXKAAETCS CTeaTropeeu (noswiuiennoe
8b18COCHUSL JHCUPOB U3 OpP2AHU3MA C KAJIOM), PA3BUTHEM THUIIOBUTAMHUHO30B
KUPOPACTBOPUMBIX BUTAMUHOB.

[Ipuauun metona: Ilpu BO3mENCTBUM JMNA3bl HA 3MYJIBIHUPOBAHHBIE
JKUPbl MOJIOKA MPOUCXOAHUT HX THAPONHU3. ['MApONIM3 XKupa CONPOBOKIACTCS
oOpazoBaHreM CBOOOJHBIX HACBIIIEHHBIX JKUPHBIX KUCIOT (MaJIbMUTHHOBAS,
MUPUCTUHOBAsI, CTE€ApUHOBasT M T.[d.), KOJHMYECTBO KOTOPBIX IOCTOSIHHO
yBenmnuuBaeTca. HMx omnpenensitor TtutpoBanuem NaOH B npucyrcTBumn
¢denondranenHa, KOTOPbIA NpU HEUTpaTu3allMd KUCJIOT TNpHOOpeTaeT cliabo-
PO30BBIM 1BET.

MaTepuan: MOJIOKO, pa3BeJICHHOE BOJIOM B cooTHOIIeHUu 1:10

PeaktuBst u obGopynoBanue: 0,5% couproBoii  pacTBOp
dbenondranenna; 0,01n pactBop NaOH; pactBop mankpeatuna (6 wr/mi),
comepxammuii aumnasy, Kojiobl KoHuuyeckue Ha 100 My, MUNETKH, MPOOUPKH,
OIOpeTKH, TepMOCTaT.

Xon paGoThl.

1. Onpeodenenue KuciomHocmu MoJi10Ka.



B konumyeckune konObl HanuBalOT 5 M pasbaBieHHoro Mosioka (1:10),
nobasmsior 2-3 kamm ¢enondranenna u tutpytoT 0,010 pactBopom NaOH mo
KarsiM U3 OlopeTku 70  mosiBaeHus — cimabo-po3oBoro  nBera (HE
[TIEPETUTPOBATDS!!!). IIpu nepBoM TUTPOBAHUHU HEUTPAIU3YIOTCS OPTaHUUECKUE
KHUCIIOTBl — MOJIOYHAas M ApPyrve, KOTOpble MPUCYTCTBYIOT B MOJIOKE 0 Hayalia
NelcTBUs aunasbl. JlaHHbIe 2 TUTPOBAHUM 3aITMCHIBAIOT B TAOJIMILY.

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 13 TepMOCTaTa BBIHUMAIOT
no 2 mnpobupku, aodapisitor 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).



Pasznen S. BUTAMMWHDBI

PaGora 8. KosimuecTBeHHOe onpeesieHe aCKOPOMHOBOI KMCJIOTHI

Lenp Da6OTBI — OCBOUTBH METOA KOJIMYCCTBCHHOI'O OIIPCACICHNA BUTAMHHA C

B ITPOJIYKTax.
[TpyHIMI METOJa KOJMYECTBEHHOTO olpenenaeHus: BuTaMuia C OCHOBaH Ha

€ro CIOCOOHOCTH BOCCTaHABIUBATH 2,6-auxiiopdenonusaodenon (JIXDPUD):
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OxucnenHass ¢opma 2,6-nuxinopdeHonuuaodpeHona B LIEIOYHOU WU
HEUTPAJIbHOM CpPEAe MMEET CHUHIOI OKpPACKy, B KHCJIOM — KpACHYIO;
BoccTtaHoByeHHas popma IXDUD — GecriBeTHas.

[lo mamHOMY METOMY OMPENETSIOT TOJBKO BOCCTAHOBICHHYIO (opmy
aCKOPOMHOBOM KHCIIOTHI.

PeaktuBer u oOGopyaomBanue: 0,0006 M pactBop 2,6-
nuxaoppenonuuaodenona; 5% pacTBOp COMSIHOW KHCIOTBHI, KBapLEBBIA MECOK,
CTyNKa M TEeCTUK; MepHble KoyObl Ha 100 mi; kKoHHMYecKkas Kojaba Ha 50 mu;
MUKPOOIOPETKA; BOPOHKA; (DMIIBTpOBAJIbHAS Oymara.

Xox paboTHI.

IIpuecomosnenue sxkcmpaxkma uz pacmumenvnoz2o mamepuana. Hapeszator 10
I HCCIIeIyeMOTro maTepualia (Kamycra, MOPKOBb, JIUMOH, IIMIIOBHUK) MEJIKUMU
KYCOUKaMU U TMEPEeHOCAT B CTYNKy. TIHIaTelbHO pacTUparT, A00aBiss
MaJICHbKUMHU TOpUUSIMHU 5%-HbIA PAacCTBOpP COJITHOM KHUCJIOTBHI IO TOJY4YEHUS

KUIKOU Kamuilbl. CMECh KOJTUYECTBEHHO MEPEHOCAT B MepHYI0 Koa0y Ha 100



M. CTynKy M MECTHK THIATEIbHO OOMBIBAIOT 5%-HBIM PacTBOPOM COJSTHOMN
KHCJIOTBI, KOTOPYIO CIMBAIOT B Ty X€ MEPHYIO KOJOy, ciens 3a TeM, 4TOObI
OblIM 3aTpadyeHbl Bce 50 MJ COJIIHOW KHUCJIOTHI (KOHEYHAash KOHIIEHTpalus ee
noJkHa ObITh 2,5%) Ilocnme 3Toro coaep:KMMoe MEPHOU KOJOBI TOBOIST 10
METKH AUCTUJLIMPOBAHHON BOJOMN, XOPOIIO NIEPEMEIINBAIOT U (PUIBTPYIOT Yepe3
ckinagyareli  GuiabTp. IloMydeHHBIN SKCTPAaKT [OJKEH OBITh COBEPIIEHHO
IPO3pavyHbIM.

Onpedenenue codepoicanus ackopOuHosou Kuciomwvl 6 skcmpaxme. B
KOHHUYECKYI0 K00y Ha 50 mu O6epyT numetkoil 10 M MONIy4eHHOTO 3KCTpaKTa
pactutenbHoro marepuana. Coaepxkumoe kosnobl TuTpytoT 0,0005 M pactBopom
2,6-puxyoppeHonnHopeHona 0 IMOSBIEHUS PO30BOTO OKpAILMBAHMS, HE
ucuesatomiero B teueHue 30 c. PaboTy mOBTOPSIOT ¢ HOBOW MOPLUENH TOTO XKe
IKCTpaKTA.

Odpopmnenue paboTbsl. Pe3syapTaThl TUTPOBaHUS 3alMCHIBAIOT B
nabopatopHblii kypHail. Ha ocHOBaHMM cpegHEl BEJIUYUHBI TUTPOBAHUA,

MOJIy4EHHOW M3 2 — 3 ompe/eNieHuid, BBIYUCIISIOT KoJndecTBO BUTaMuHa C 1o
bopmye:
c=100xC xV xM

JAXOUD AXOUD aCK.K—THI
riae ¢ — coAepkaHue acKopOMHOBOW KHCHOTHl (B .me Ha 100 2 ucciemyemoro
IPOIYKTA);
Crxone — KOHUEHTpaLUS 2,6-nuxiaoppenonusgodenona (moaw/n);
V  —  3arpayeHHBId NpuU  TUTpoBaHMM  0o0OBeM  pactBopa  2,6-
nuxiopdenonmmHIOoPEHONA (M]1);
Mack k-1t — MOJISIPHASI Macca aCKOPOMHOBOM KHUCIIOTHI (2/M0ob).

JlenatoT BbIBOJI O coaepkaHuu ButamuHa C B UcclieyeMoM o0pasiie.
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