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IlepeamoBa

JlabopaTopHuii MPAaKTHUKYyM € BaXXJIMBOIO CKJIAJJOBOIO HABYAIBLHOTO KypCy 3
JUCHUILTIHE “XiMisS Ta aHai3 XapyOBUX MPOIYKTIB. Moro Meror € miaroToBKa
XiMiKa 10 aKTUBHOI MPOQeCciiHOI JISTbHOCTI B yMOBAaX PUHKOBUX BIJIHOCHH, KU
OM TBOPYO TOETHYBAB Ta BIPOBAIKYBaB y BHUPOOHMIITBO HA Cy4YaCHOMY piBHI
3HaHHS (YHAAMEHTAIBHHX, 3arajJbHO-TH)XKCHEPHUX, EKOHOMIYHUX Ta CIICIiaIbHUX
XIMIYHHUX TUCIUILIIH, 3a0€3Meuy0ur IpU [IbOMY BHUITYCK Ta aHali3 BUCOKOSAKICHOI
MPOIYKIli 3 TapaHTOBAaHWM CTyIE€HEM OE3MEeKH I JIIOJIWHU, 3 MiHIMaJIbHUMU
BUTpaTaMU CUPOBHHH Ta €HEPreTUUHUX PECYPCIB.

CBITOBUM JOCBIJI MOKa3ye, M0 HAWBAKIMBIIIMN (paKkTOp, 110 BIUIMBAE Ha
3JI0pPOB’sl HACEJIEHHS KPaiHU 1 TPUBAJIICTh XKUTTS JIIOJUHU, — 1€ KPOKU CYCIIIBCTBA
[0 3aMoO0IraHHI0 3aXBOPIOBAaHb 1 CTUMYJIIOBAHHSA 3J0POBOTO CIOCOOY KHUTTS.
['070BHUM NpU I[bOMY € BHKOPHUCTAHHSI YUCTOI BOJAM Ta sIKicHOi k1. HaBpsia um
ICHYIOTH 1HIII 00’ €KTH, IO CIY>KaTh ISl 3aJJ0BOJICHHS OCHOBHUX MOTPEO JIFOJUHU,
AK1 0 MoTpeOyBalIM TAaKOIo K PETEIbHOTr0 KOHTPOJIIO HaJ YHUCTOTOI0, OE3IMEKOI0 1
AKICTIO, SIK Xap4OB1 MPOIYKTH.

Y  nociOHUKY pO3TIsSgaloThesl MpoOJieMH, 10 BUHUKAIOTH MM Yac
JOCITIJIKEHHST SIKOCTI 1 KOHTPOJIO OE3MeKH 3pa3KiB XapyoBOi MPOIYKIIii, Ta€ThCS
XapaKTEPUCTHKA XIMIYHUX TECTOBUX METOJIIB aHaI3y, IHCTPYMEHTAIbHUX (PI3UKO-
XIMIYHUX, O10XIMIYHHX, MIKPOO10JIOTTYHUX Ta IMyHOJOTTYHUX €KCIIPEC-METO/IIB.

HapuanbHO-MeTONMYHMI TTOCIOHUK OXOIUTIOE CIM PO3/LIIB, SIK1 MOB’sI3aHil 3
HEOOXIIHICTIO HaJaTU CTyJACHTaM 3HAHHS MPO ICHYIOUl METOJU IIBUJIKOI OIIHKH
AKOCTI Ta O€3MeKH XapyoBOi MPOAYKIi Ta HAOYTH MNPAKTUUYHUX YMiHb SIK
npodeciiiHuX XIMIKIB-aHATITHUKIB. Y KOXXHOMY PO3JIUJII MPUBEACHUN KOPOTKHIA
OTJISI TEOPETUYHOrO MaTepiany, HaBOIATHCA METOJMYHI peKOMEeHarii 10
MPAaKTUYHUX 3aHATHh 3 (POPMYBAHHSM aKTYallbHOCTI T€MH, MEPETiKy yMiHb Ta
HaBUYOK, SIKMX Tpeba HaOyTH MpU BUBYEHHI IpeaMeTa, JJabopaTopHi poOOTH 10
kokHoi Temu. KoxkHa mabopatopHa poOoTa CKJIAgaeTbcsi 3 KOPOTKOIO
TEOPETHYHOTO BCTYITY, OTTUCY METOJIUKH JAOCIIIKEHHS, TTOCTIOBHOCTI BUKOHAHHS
poboTr 1 00pOOKHM eKCIepMMEHTaIbHUX JaHuX. [IuTaHHSA, SKi HaBEACHI IS
CaMOCTINHOT M03aayIUTOPHOI POOOTH 1 HANMPUKIHII KOXKHOTO 3aHSATTS MOBUHHI
JIOTIOMOT'TH CTYJICHTOBI1 MEPEBIPUTH 3aCBOEHHS TEOPETUYHOTO MaTepialy.

Crpykrypa mnociOHMKa moOyJoBaHa TaKMM YUHOM, 100 CTYJIEHTH HaOyIu
ySIBU TIPO Cy4acHI Ipuiiaau 1 00J1aJHAHHS, sIKI 3aCTOCOBYIOTh B €KCIIpECc-aHali3ax,
Ta 3aCBOLIIM BIJJOMI METOJMKH, 110 BUKOPUCTOBYIOTH JJISI JOCIIPKEHb XapuyOBOi

MPOAYKIIIi.



1. IPOBJIEMH KOHTPOJIIO SIKOCTI TA BE3IIEKU XAPYOBOI
MPOYKLII

IHoHATTA AKOCTI Ta 0€3MEeYHOCTi XaPYOBUX NPOAYKTIB

[lepmioueproBuM 3aBlIaHHSIM y XapyOBUX BHUPOOHMIITBAX € OpraHizaiis
KOHTPOJIIO TEXHOJOTIYHOTO MPOLECy Ta KEPYBaHHS SIKICTIO W OE3MEKOI0 Xap4uoBOl
npoAykiii. BukoHaHHS mHMX 3a7a4 rapaHTye TOCSITHEHHS BHUCOKUX CIIOKHBYHMX
BJIACTMBOCTEH XapyOBHX MPOJYKTIB, 3YMOBIEHUX CYKYIHICTIO iXx (i3HKoO-
XIMIYHHX, 010XIMIYHUX Ta 1HIIMX TPUPOTHUX BIACTHBOCTEH.

XapuoBi NMPOAYKTH — 1€ CKJIaJHI 32 CTPYKTYpOlO OaraTOKOMIIOHEHTHI
CUCTEMH, SIKICTh SIKMX 3aJ€KHUTh BI1J] BIACTUBOCTEH CHPOBUHU W CYKYIHOCTI
BUJIO3MIH Y 11 CKJIaJl M CTPYKTYpI IiJl 4YaC TEXHOJIOTTYHOI OOPOOKH ¥ HACTYITHOTO
30epiranHs. Y 3B’A3Ky 13 UM Jy>K€ BOXKJIMBUM € OJEpxaHHs 1HdOpMaIli mpo
IPUPOAY MPOLECIB, IO (POPMYIOTh SKICTh XapUOBUX HNPOAYKTIB HA PI3HUX CTAISAX
ix BUpoOHUIITBA ¥ 30epiranHs. Ha 1eil uac mnpobOiema OIIIHKA SIKOCTI W
paIioHaJIbHOTO0 BHKOPUCTAHHS MPOJOBOJIBYOI CHPOBHUHH, a TaKOX IIiABUIICHHS
Xap4yoBOi IIHHOCTI ¥ CMIOKUBYMX BJIACTUBOCTEH TOTOBHUX MPOAYKTIB BUPIIIYIOTHCS
Ha OCHOBI KOMIUIEKCHUX O10XIMIYHMX JIOCHIPKEHb 1X CKJIaay W BIIACTUBOCTEW 3a
JIOTIOMOTOI0 CY4acHUX MeTOoJiB aHamizy. HeoOXigHICTh 3aCTOCYBaHHSI Cy4acHHX
aHATITUYHUX METOIB 3yMOBJIEHA THUM, 1110 Xap4yOBa I[IHHICTh CUPOBUHU ¥ TOTOBUX
NPOJYKTIB 3aJIeKUTh HacamIepe] BlJ BMICTY B HHUX IMOXUBHUX PEYOBUH 1
O10r€HHUX €JIEMEHTIB B ONITUMAJIbHOMY CITiBB1IHOIIEHHI.

HayxkoBi gaHi npo 30a1aHCOBaHMI BMICT MOXUBHUX PEYOBHUH 1 €JIEMEHTIB y
cepelHbOMYy J000BOMY pAIliOHI XapyyBaHHS JIOJWHUA MIATBEPIKYIOTh, IO
XapyuoBa I[IHHICTh MPOJYKTIB 3aJIEKUTh HE TUIBKU BiJ 3arajlbHOrO BMICTY B HHX
O1NKiIB, XUpPiB, BYTJICBOMIB, MaKpO- 1 MIKPOCJIEMEHTIB, BITaMiHIB, aje W BIJI
aMIHOKHUCJIOTHOTO CKJIaay OlJIKa, ’KUPHO-KHUCIOTHOTO CKJIaIy JIMiAIB, MOXOMHKCHHS
noJjricaxapuaiB i T.1.

CyyacHi aHaJITUYHI METOJIM MOCHIJKEHHS HEe3aMiHHI JJIsi BCTAHOBJICHHS
HEUIKIJIJIMBOCTI Xap4yOBOi CHUPOBUHU W MPOAYKTIB y 3B’SA3KY 3 MOXMIMBUM
NOMAaJaHHAM Y HHUX XIMIYHUX CIOJYK, IO 3aCTOCOBYIOTH UIsi OOpOTHOM 31
IIKITHUKaMH CUJIBCHKOTO TOCHOJapCTBa (IMECTHIUAN), PadlOaKTHBHUX 130TOIMIB,
MOJIIUKTIYHAX apOMATUYHUX BYTJICBOJHIB, & TAaKOXX CHUHTETHYHHUX OapBHUKIB,
XIMIYHUX KOHCEPBAHTIB 1 T.]I.

Sk BiIOMO, Xap40Bi NPOXYKTH — 1€ 00’€KTH TBAPUHHOI'O a00 POCIMHHOTO
MOXO/KEHHS, M0 BUKOPHUCTOBYIOTH B XapuyBaHHI JIOJMHH B HATypaJbHOMY
BUMIIsiAI a00 micist MeBHOI OOpOoOKM SIK JpKepesa €Heprii Ta CMakoOBHX 1

apoMaTUYHUX peuoBHH. ICHye Oararo MPOMO3MIIM 00 BU3HAYEHHS TaKOTro
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CKJIQJIHOTO TIOHATTS, SIK «SIKICTh XapuoBOro mpoaykTy». ¥ 3akoni Ykpainu «lIpo
Oe3MeKy Ta SIKICTh Xap4OBHX IPOJYKTIB» JAEThCS Take (HOPMYIIIOBaHHS: «SKICTh
XapyoOBOT0 MPOAYKTY — CTYIIHb JTJOCKOHAJIOCTI BJACTUBOCTEH Ta XapaKTEPHUX PUC
XapyoBOro MPOAYKTY, 5Kl 3/1aTHI 3aJI0BOJIbHUTH MOTPeOH (BUMOTH) Ta MOOaKaHHS
THX, XTO CIIOKHUBAE a00 BUKOPUCTOBYE 1€ XapuOBUM MPOTYKT».

SIKicTh Xap4yoOBUX MPOJAYKTIB BKIIIOYA€ B ceOe: — CYKYIHICTh BIaCTUBOCTEM,
0 BiIOOpaKaIOTh 3ATHICTH MPOAYKTY 3abe3medyBaTH (¢i3ioJoridyHl MOTpeOu
OpraHi3My JIOAUHH Y TOKMBHUX PEYOBHHAX; — OPTaHOJICTITUYHI XapaKTEPUCTUKU
NPOAYKTYy; — O€3IeKy Mg 370pOB’sl CIOKMBauiB; — CTaOLIBbHICTh CKJIQay Ta
30epeKEeHHS CIIO’KUBUMX BIACTUBOCTEH.

To6T0, siKicTh Xap4yoBHX MPOAYKTIB — 11€ CYKYITHICTb iX Xap4yoBOi IIIHHOCTI
 CHOXXMBYOI BapTOCTi. SIKICTh MPOJYKTIB I'PYHTYETHCS Ha HIMPOKOMY CHEKTPI
BUMOT JI0 HUX 1 3aJIeKUTh BiJ OarathboX (akTopiB, cepell SIKUX MEPIIOPsIHE
3HAYEHHS MAlOTh CKJIaJ 1 BJIACTUBOCTI MPOJOBOJIBYOI CHUPOBUHH, DEIENTYpa,
napamMeTpH TEXHOJOTTYHUX MPOLECIB BUPOOHUIITBA 1 YMOB 30€piraHHs MPOAYKTIB,
SKICTh 3aCTOCOBHOI YIIAKOBKHU.

Xapuosea yinHicmbs TPOIYKTIB, TOOTO iXHS OloJOriyHAa W eHepreTuyHa
[IHHICTh XapaKTEPHU3YEThCS JTOOPOSKICHICTIO (HEUIKIJIUBICTIO) 1 3aCBOIOBAHICTIO
MNPOAYKTIB, BMICTOM T[IOXXUBHUX 1 OIlOJIOTIYHO AKTUBHUX PEYOBHUH, iX
CHiBBIAHOIIEHHAM. ONTUManbHE CHIBBIAHOMICHHS MIX OUIKaMu, >XUpaMH 1
BYTJIEBOJAMH Y XapYOBHUX MPOAYKTAX ISl JOPOCIUX CTaHOBUTH 1 : 1 : 4, nns gitei
mosoamoro Biky —1:1: 3.

bionociuna yinnicms XapyoBUX TPOIYKTIB — II¢ 30alaHCOBAaHUN BMICT
HE3aMIHHMX aMIHOKHCJIOT, HACHYCHUX KUPHUX KHUCIOT, PocdommiaiB, BITaMiHIB,
MIHEpaJIbHUX PEYOBHH, MOTI()EHOTBHUX CIIOMYK.

Enepeemuuna yinnicms XapyoBUX TPOIYKTIB — II€ KUIBKICTh €HEpTii, sika
BUJIIJISIETHCS MIPU OKMCHEHHI KUPIB, OUIKIB 1 BYTJIEBO/IIB B Oprani3mi JroguHu. Taxk,
CepellHd KUIbKICTh €Heprii, 10 BUIUISETbCSA MiJ 4Yac OKUCHEHHA | T Xupy
nopiBHioe 37,7 kJIx; 1 r 61nka — 16,7 xJIx; 1 r ByrneBoaiB — 15,7 k.

[lin gizionociunoro yinnicmro XapuoBUX MPOAYKTIB MAlOTh HA yBa3l X BIUINB
Ha HEPBOBY, CEPIIEBO-CYJIMHHY, TPABHY Ta IMyHHY CUCTEMHU OPTaHI3My.

BaxxnuBoro  XapakTepUCTUKOI  SIKOCTI  MPOAYKTIB €  CTaOUIBbHICTH
BJIACTUBOCTEH, fKa BHU3HAYA€ CTYIIHH MOXIJIMBHX 3MIH Xap4oBOi I[IHHOCTI H
HEUIKIJIJIMBOCTI MPOIYKTIB Mij Yac iX 30epiranHs, TPaHCIOPTYBAaHHS Ta peasi3allii.
be3cyMHIBHUI BIUIMB Ha CTaOUIBHICTh BIACTUBOCTEH M’SICHUX MPOAYKTIB,
BEJIMUMHY BTPAT MPH TEIUIOBIA 0O0poOIi 1 30epiraHHi MarOTh Taki MOKA3HUKH, SIK
pH 137aTHICTD TPOAYKTIB YTPUMYBATH BOJY.
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besnexa xapuosux npooykmie (3rimno MbBT) — me BiCyTHICTh TOKCHUYHOI,
KaHIIEPOT€HHO1, MyTareHHO1 4Yu OyJIb-sIKOi 1HIIIOT HECHPUATINBOI /i1 MPOAYKTIB Ha
OpraHi3M JIIOJMHU Yy pa3l CHOXHBAaHHS 1X Y 3araJibHONPUHHATUX KUIBKOCTSIX.
besneka rapaHTyeTbCs JOTPUMAHHSM  PErJIAMEHTOBAaHOTO  PIBHS  BMICTY
3a0pyaHIOBAaYiB XIMIYHOI Ta Ol0JIOTIYHOI MPUPOAU, a TaKOXK MPUPOIHHUX
TOKCUYHUX PEYOBHH, XapaKTEPHUX JJIsI JAHOTO MPOAYKTY.
JI0OpOSIKICHICTh XapyOBHUX MPOAYKTIB XapaKTEPU3YETHCS:

— OpPTraHOJICITHYHUMH MTOKa3HUKaMH (KOJip, CMaK, 3amax, KOHCUCTEHII1);

— XIMIYHUMH TIOKa3HUKAMU (XIMIYHUHN CKJIaJl, BIACTUBOCTI IHIPEIIEHTIB);

— BIJICYTHICTIO TOKCHYHHMX PEYOBHH, MIKPOOiB, HACIHHS OTPYTHUX POCIIHH.

/lep:kaBHe pery/JIl0BaHHs 0e3leKH Xap40Bol MPOAYKIII

Xap4oBil IPOAYKTH BBAXKAKOTHCA SIKICHUMHM 1 O€3[I€YHUMH, SKIIO BOHH HE
MICTSITh LIIKIJIMBUX PEYOBUH a00 iX 3arajbHUN BMICT HE MEPEBUIIYE 3aKOHOIABUO
BHU3HAYCHI CaHITAPHO-TIr€HIYHI HOPMAaTHBHU Ha TaHUW BUJI IPOTYKLI].

HopmaTtuBu XIMIYHMX KOHTaMIHAHTIB TMpPEJCTaBICHI B JOKyMEHTax
MiHicTepcTBa OXOpPOHU 310pOB’S YKpaiHu «['paHMuHO HOMyCTHUMI KOHIEHTpAIlil
BOKKMX METaJiB 1 MUII'SIKY Y MPOJOBOJIbYIM CHUPOBUHI 1 XapUOBUX IMPOMYKTAX)
(1986); «JlomycTtumi piBHI BMICTY MECTUIMAIB B 00 ’€KTaX HABKOJMUIIHbOTO
cepenoBumia» (1991); «JlomycTumuii BMICT HITpaTiB B OKPEMHUX Xap4yOBHX
NpoayKTax naisi HaceneHHs YkpaiHcbkoi CCP» (1988), a Takox «Meauko-
O10JIOTIYHUX BUMOTAX 1 CaHITapHUX HOPMax SIKOCTI MPOJOBOJIBYOI CHPOBUHM 1
xapuoBuX mpoaykTiB» (1989). Ykpaina, sik 1 1HII KpaiHU CBITY, TPUALISE BETUKY
yBary Oesmnelri XxapuyBaHHs HACEJICHHS.

3a ocranHii yac B YKpaiHi NPUWHATO HU3KY HOPMATHUBHHUX JOKYMEHTIB
o/10 3a0e3neueHHs Oe3MeKu 1 AKOCTI Xap4yoBHX MpoaykTiB. B Ykpaini y 2006
yBeZleHO B o 3akoH «IIpo Oe3meuHiCcTh Ta SIKICTh XapuyoOBUX MPOAYKTiB». llei
3aKOH PETyJItO€ BIIHOCUHU MI>K OpraHaMH BUKOHABYOI BJIaJH, ONlepaTOpaMu PUHKY
XapyoBUX MPOAYKTIB (MPOJABISIMM Ta TMOCTayaJlbHUKaAMH) Ta CHOXXKUBAaYaMu
XapyoBUX MPOMYKTIB 1 BH3HAYAE TPABOBHM TMOPSIOK 3a0€3MEUCHHs] OE3MEeKH Ta
OKpeMHX TIOKa3HHMKIB SKOCTI Xap4yOBHX TMPOAYKTIB, M0 BHPOOJISIOTHCS,
3HAXOMATHCS B 00ITy, BBO3ATHCS (IMIEPECUIIAIOTHCS) HA MUTHY TEPUTOPi0 YKpaiHu
Ta/a00 BUBO3ATHCS (MIEPECUTIAIOTHCS) 3 HE.

Ha wneif yac Haiikpaiioro B CBITI BU3HaHAa €BpoOIEichbka cucTeMa Oe3MeKu
XapyoBUX MPOJYKTIB, @ EBPONECHCHKUIN CIIOXKMBAY € HAOUIbI 3axuiiieHuM. OTHUM
3 roJioBHUX 3akoHoAaBunx akTiB €C e nupexktuBa 93/43/€EC «lIpo ririeny
XapyoOBUX TMPOIYKTIBY, sika periameHTye cdepy 3actocyBanas HACCP — cucremu
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ynpaBiiHHs Oesnekoro xapuyoBux mpoaykTiB. HACCP (Hazard Analysis and
Critical Control Point) 3amo0irae BHUpPOOHMIITBY HEOE3MEUYHUX XapUOBUX
npoayktiB. Konnemmis HACCP mnepenbavae cucrematudHy iaeHTU]iKaIlio,
OIIIHKY M KepyBaHHs HeOe3NeuyHUMH (aKTopaMH, SKi BIUIMBAIOTh Ha OE3MeEeKy
Xap4uoBOT MPOIYKITIi.

Bubip YkpaiHowo €BpomeichbKoro muisixy po3BUTKY mepeadayae MpUHHATTS
HOBHUX 3000B’s13aHb 3 TapaHTyBaHHS Ta 3a0€3MEYCHHS IKOCTI Ta O€3MEKH XapuOBHUX
npoaykTiB. ¥ BepecHi 2015 poky Habepe YMHHOCTI HOBHM xap4yoBHii 3akoH «IIpo
OCHOBHI MPHUHIIMIN T4 BUMOTH J0 OE3MEYHOCTI Ta SKOCTI XapUOBUX MPOIYKTIBY.
JI71s1 TOBHOTO ¥ TOYHOT'O aHaI3y XapuyOBHUX MPOAYKTIB HEOOX1THO MaTH CIIeIliabHI
nJaboparopii, OcCHalIeHl JOoporuM 1 JAehIIUTHUM YCTaTKyBaHHSIM, a TaKOX
po3poOJieHi ¥ anpoOOBaHI METOJUKH BIAMOBIIHUX aHAJi31B, KOHTHUHIEHT
KBaI1(PiKOBAHMX (Dax1BIIiB-aHATITHKIB.

3po3yMisio, MO BCE II€ BUMarae 3HAYHMX BUTpPAT, aje 3a0IlaDKyBaTH Ha
3I0POB’1 TPOMAJISIH [IUBUII30BAHE CYCILIBCTBO HE MOKE COO1 TO3BOJIUTH.

Kpurepii 6e3nexn i NOKa3HUKH AKOCTi XapuyOBHUX NPOAYKTIB

3a Oe3meYHICTI0O Ta MNPUAATHICTIO JI0 CHOKHUBAHHS XapyoBl MPOIYKTU
YMOBHO PO3JUISIOTh HA TaKi IPYIIH.

1 rpymna. IlpoaykTu, mpu3HauyeHl Il XapuyyBaHHS 0e3 OOMEXeHb — Le
MOBHOI[IHHI XapyoBl NPOAYKTH, SIKI MalOTh T'apHI OpPraHOJENTHUYHI BJIACTUBOCTI,
HEUIKIJJIMBI AJIs1 3J0pOB’S, 1 BIANOBIAAIOTh BUMOTAM HOPMATHBHOI JOKYyMEHTAIIll
3a CaHITAPHO-TIT1€EHIYHUMHU TTOKa3HUKAMHU.

2 rpyna. [Iponyktu, mpuaatHi Ijs XapuyBaHHs, ajieé 3HUKEHOT SIKOCTI — I1e
MPOAYKTH, SKI MawTh Oyab-iKuii HeAoJiK abo HE BIANOBIIAIOTH BHUMOTaM
HOPMAaTHUBHOI JOKYMEHTallli 3a OKPEMHMHM IOKa3HHKaMHU. AJle Il HEIOJIKH He
MOTIPIIYIOTh OPraHOJICNTUYHUX BJIACTUBOCTEH NPOAYKTY 1 HE poOdsATh HOTO
HeOe3MeyHuM I 3[0pOB’sl CrHoKMBauiB. Hampukian, MEHIIWH, MOPIBHSHO 31
CTaHJIAPTHUM, BMICT JKUPY Y MOJIOYHHUX MPOAYKTAX, MiJBULICHUI BMICT BOJIOTH Y
CHUpl CHYYyroBOMY a00 KHCIOMOJIOUHOMY 1 T.1. Lli mpoaykTu IomycKaroTbCs N0
peasizallii 32 yMOBHU MOBIJOMJICHHSI CTIOKHBava MO iX 3HUKEHY XapuOBY I[IHHICTb.

3 rpyna. YMOBHO NMpUJATHUIN MPOIYKT, SIKHA Ma€ HEMOIIKU, IO HE JAI0Th
MOJKJIMBOCTI BUKOPUCTOBYBATH MOr0 y XapuyBaHHI HacejeHHs. ToOTo Mae micie
MOTIPIIEHHSI OPTaHOJICITUYHUX BJIACTUBOCTEH, 3a0pyJHEHHS MMaTOTEHHUMHU
MIKpOOpTraHi3MaMu YU iX TOKCMHAMH, MECTULHJAMHU 1 T.I. YTIOBHOBAXKEHI 0COOU
MOBUHHI YITKO BU3HAYATH NUISXH MEpepoOKH a0 3HUIIIEHHS TaKoi MPOTyKIIii.
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4 rpyna. ®anbcu@ikoBaHUNA MPOAYKT — MPOAYKT, MPUPOAHI BIACTUBOCTI
SKOTO 3MIHEHO 3 METOI0 BBEJCHHS B OMaHy crnokuBada. Hampukman, GpykToBi
Haroi 13 KOHIIGHTPATiB, BOJHW, 3aMIHHUKIB IIYKPY 1 OapBHHUKIB 3 MapKyBaHHSM
«COKM», BEpPIIKOBE MAaclo 13 3aMiHOI0 MOJIOYHOTO JKHPY POCIMHHHM 3
MapKyBaHHSIM «COJIOJIKOBEPIIKOBE MAcCJIO», TOPLIKa 3 HEOUUIIIEHOTO CITUPTY TOLIO.
Taki mpoAyKTH HE MiJIATAIOTh peaizamii 1 MCIs y3TOKEHHS 3 CaHITapHUMHU
yCTaHOBaMH BHKOPUCTOBYIOTbCS Ha KOpM Xyno0i abo mepepoOsioThes Ha
TEeXHIYHI ITiTi.

5 rpyna. IIpoaykTu-cyporatu, mo BUPOOISIOTHCS AJIs 3aMiHU MPUPOTHUX.
Taki NpoayKTHU 3a 30BHINIHIM BHUTJISIZIOM, CMaKOM 1 KOJIBOPOM HE BIJIPI3HSAIOTHCS
BiJl HAaTypaJIbHUX, aJI€ MAlOTh 3HIKEHY XapuyoBy IiHHICTh. CyporaTu, Taki sK
IITy4YHa 1Kpa, KaBa 31 3JaKOBUX, HAAXOJATh Yy peali3alliio, 32 YMOBH, 1[0 BOHU
HEIIKIAJIUB1 JJ1s1 3I0POB’ S JIFOAVHHU.

HaykoBoMy OOrpyHTYBaHHIO MNIJIATalOTh JBa BUAM HOPMATHUBIB PI3HOTO
MIPU3HAYCHHS.

Jonycmuma 0o6oea ooza (JAJ1J]) — makcumManbHa 1032 peYOBUHU (Y MI/KT
Macu Tijia), MI0A000BE HAIXOJHKEHHS SKOI JI0 OpraHi3My JIIOJUHU MPOTITOM
YCBOTO JKHTTS Oe3medHe i ii 370poB’s 1 370poB’s mortoMcTBa. lle OazoBuii
HOPMATHUB TITl€EHW XapyyBaHHSA, SKUH BXOJIWUTHh Yy CaHITapHE 3aKOHOIABCTBO.
Hooyrok JIJIJI Ha macy Tina cranmaptHoi JroauHu (60 kr) sisie codoro JIJIH —
JnonmycTuMe J000BE€ HAIXOHKEHHS YYKOPIIHUX XIMIYHHUX PEYOBUH Y CKJIAIl
paliioHy.

I'panuyno oonycmuma rouyenmpayis (I'JIK) pedoBuH B mpomyKTax.
HopmatuBu 1bOTO BUAY Y TITi€HI XapuyyBaHHS €JIWHOI HA3BM HE MAarOTh: IS
MECTUIUIIB — 116 MaKCUMaJIbHO fomyctumi piBHI (M/IP); nns Bakkux mertaniB —
['IK; nnst HITpaTiB — JOMYCTUMUN BMICT; JUIsl XapUYOBUX JTO00ABOK — MEXKa BMICTY.
Hopmatusu I'’JIK 0OMexXyroTh BMICT KCEHOOIOTHKA B OJUHUILI Macu abo 00’emy
OKpPEMOT0 MPOAYKTY (y MI/KT a00 MrI/J1) TAKUM YHMHOM, 1100 HOT0 CyMapHHI BMICT
y 1000BOMY IIpOAYKTOBOMY Habopi He nepepuiyBas [[J1H.

SkicTh TPOAYKINi OIIHIOIOTH HU3KOK MapaMeTpiB, M0 BU3HAYAIOTH 3a
JIOTIOMOT'O0 Pi3HUX METOJIB aHaTI3y.

Ioka3nuk akocmi — 1€ KUTbKICHA XapaKTEPUCTUKA OJHOTO ab0 JMEKIIBKOX
KOPHCHUX BJIACTUBOCTEH MPOAYKTY. SKICTb XapyoBUX MPOAYKTIB OIIHIOIOTH
OJIMHUYHUMH Ta KOMIUICKCHUMH TOKa3HUKaMu. OIMHWUYHUNA TTOKa3HUK SKOCTI
XapaKTepu3y€e OJHY 3 BJIACTUBOCTEH Xap4yOBOTO MPOAYKTY, a KOMIUIEKCHUNA —
JeKibKa BJIAcTUBOCTEH. Tak, O BEPUIKOBOTO Macia TMOKa3HHK «KOJIp» €
OJIMHUYHUM, a TIOKA3HUK «KOHCHUCTEHIIIS)» — KOMILJIEKCHUM, OCKIJIbKM BKIIIOUA€E B
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ceObe Taki XapaKTePUCTHKH, SIK OJHOPIAHICTh, IUJIACTHYHICTh, TYCTHHY, CTaH
MOBEPXHI Ha PO3pi3i TOIIIO.

KomruiekcHa OlliHKa SIKOCTI XapyoOBUX NPOAYKTIB MOJSATa€ y BU3HAYEHHI
HU3KHU TTOKA3HUKIB 1 MPOXOAUTH B YOTUPH €TAIIH:

— BHW3HAYCHHS OPraHOJICITHYHUX ITOKAa3HUKIB (3alaxy, CMaKy, KOJIbOpYy
TOIIO);

— BU3HAYCHHS (DI3UKO-XIMIYHUX MOKA3HUKIB (SKICHOTO 1 KUIBKICHOTO CKJIaTy
poOu, HATBHOCTI HEOKAHUX JOMIIIIOK);

— BU3HAYCHHS MIKpOOIOJIOTIYHUX IMOKA3HMKIB (HASBHOCTI B JIOCIIHKyBaHIN
po0i CTOPOHHIX MIKPOOPTaHi3MiB);

— BH3HA4YeHHS (DI3UYHUX BIACTUBOCTEW Tapu, B SKy po3dacoBaHa
MPOIYKITiS.

VY HalOUTbII MPOCTOMY BH1 KOMIUIEKCHHI MOKa3HUK SIKOCTI SIBJSIE COOOIO
CyMy AOOYTKY OLIIHOK MOOJAMHOKHUX IMOKA3HUKIB SKOCTI Ta X BArOMOCTI:

K =Y mi-ki

JIe N — YKCIIO MOKA3HUKIB y TPYIIi;

M; — Koe]iIIEHT BaroMOCTI JIJIS 1-TIOKa3HUKA SKOCTI;

K; — 3HaYeHHS TOKAa3HUKA SKOCTI y 0€3p0o3MipHiil popmi.

3HaueHHsa k; BHW3HAYAIOTHL SK BIOHOMIEHHS aOCOJIIOTHOTO 3HAYEHHS
MOKa3HUKA SKOCTI MPOAYKTY 1O aOCOTIOTHOTO 3HAYEHHS IHOTO TMOKa3HUKA IS
€TAJIOHHOTO 3pa3Ka.

['onoBHUM TpHU OIHIN SIKOCTI TMPOAYKII € TEeXHIYHUW KOHTPOJIb, TOOTO
nepeBipka BIAMOBIIHOCTI MPOIYKII yCTAHOBJIIGHUM TEXHIYHUM Bumoram. [lpu
3araJlbHOMY KOHTPOJI TIEPEBIPAIOTH SKICTh KOXKHOI OAWHUIN Tpoaykii. OmHak
METO/IMKA TaKOTO KOHTPOJIIO TPYJAOMICTKA M Iopora, TOMY 4YacTillle 3aCTOCOBYIOTh
BUOIPKOBUN KOHTPOJIb, TOOTO KOHTPOJIb BUOIpOK ab0 mpoO 3 mapTiit abo MOTOKY
MPOAYKIIIi.

Kaacudgikaunia MmeToaiB KOHTPOJIIO AKOCTI XapY0OBHUX NMPOAYKTIB
OpHi€ro 3 aKkTyalbHHUX MPOOJIEM XapyoBOi MPOMHUCIOBOCTI € pPoO3poOKa
OTIEPAaTUBHUX, JOCTaTHHO TOYHUX M HETOPOTUX METOJIB OIIHKH SIKOCTI 1 O€3MeKu
Xap4uoBoi mpoayKili. HaliBiIMoOBiIaapHIIIOK ONepalli€lo npu 3/1HCHEHHI 3aX0/IiB,
MOB’SI3aHUX 3 BU3HAYEHHSIM SIKOCTI XapyoBOI MPOAYKIi, € BUOIP ONTUMAJIBLHOTO
MeToay aHamnizy. Bubip meTony 3anexuTh BiJ THUIY 3a7ad, siKi CTOSITh MiJ 4ac
JOCITIJIKEHHS SIKOCTI 1 0€3MeKH Xap4yoBOi MPOAYKIIii.
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€ JoCHiTHUIBK] 3aBIaHHS, HAMPUKIAJ, OIIHKA aMIHOKHCIOTHOTO CKJIAIy
MPOAYKTIB 200 BUBUCHHS CTYIEHS CXOPOHHOCTI BITaMiHIB Mij 4ac 30epiraHHs Ta
nepepoOKH MPOI0BOIBYOI CHPOBUHU. | € Habarato macmTabH1 MPaKTUIHI pOOOTH:
BU3HAUCHHs I[yKpiB y IUI0jJaxX a0o OIliHKa J>XUPHOCTI M’SICHHUX 1 MOJOYHHX
IPOAYKTIB.

[IpoMi>kHE TIOJIOKEHHSI 3aliMalOTh BHOIPKOBI KOHTPOJbHI aHAII3W TPHU
3aKyMIBISAX BEIUKUX MapTii MPOAYKTIB, MPU MHUTHOMY KOHTpONIi (CKakemo, Ha
3JTUIITKA TTECTULHIIB 200 adoKCiHM). Y TepmoMy BUIAAKY IpH BHOOPI METOMY
aHai3y MOXHa 3aCTOCOBYBAaTH HOBI MEPCIEKTUBHI METOIU JOCTIIKECHHS
XapuyoBHX MPOAYKTIB. B IHIMMX BHUNAAKaX MPOBOJATH ampoOalliio 1CHYHOUHX
CTaH/JapTU30BAHUX METOIB KOHTPOJIIO SIKOCTI XapuyoBO1 MPOIYKIi METOIIB s
KOHKPETHUX BHUJIB Xap4yOBUX MPOAYKTIB. [Ipn 11bOMy BH3HAUYAIOTh, B IKUX MEKaX
3HAXOJMUTHCS KOHUEHTpAIllsl MOKMBHUX PEYOBUH 1 XapyoBUX J00ABOK y BHUPOOI,
HOro KOHCHUCTEHUII0, JTUCIEPCHICTh, (I3UKO-XIMIYHI BJIACTHBOCTI (TyCTHHY,
B’A3KICTh, BOJIOTICTH TOINO), HASBHICTh JIOMIIIOK, $IKI MOXYTh YTPYAHIOBaTH
npoiiec aHamizy. Jlami 13 CyKyMHOCTI ICHYIOYHMX METOMIB aHali3y BUOMPAIOTh
HAUOUIBII MPUAATHUMA JUIsI TAHOTO Xap4yoOBOTO BUPOOY METOJ. Y BHIIAJIKY, SIKIIO
TaKMX METOJIB JEKUIbKa, MPOBOMAATH iX MOPIBHSUIBHUN aHaji3 Ha 3pa3kax 3
BIJIOMUM BMICTOM KOMIIOHEHTIB. AJie y OyJb-KOMY pa3i BAOpaHUI METO]| aHaJI3y
IIPOJIOBOJIBYOT CUPOBHHHM, HamiB()aOpUKaTIB Ta XapyOBHX MPOAYKTIB MYCHTb
3a0€3MeUYnTH TOYHICTh Ta BiATBOPIOBAHICTh PE3YJIbTaTIB BUSHAUYCHHS, IIBUAKICTD 1
cepiiHIicTh aHamizy. ToOTO BiANOBIIATH YCIM BHUMOraM YCTaHOB JlepsKcTaHaapTy
I0JI0 KOHTPOJIFO SIKOCTI Ta O€3MmeKku XapyoBOi MPOAYKIi. Yci iCHYHYl METOAH
KOHTPOJIIO SIKOCTI 1 6€3MeKH XapyoBUX MPOAYKTIB KIaCU(IKYIOTh 32 IPUBEICHUMHU
HUKYE KPUTEPISIMH.

3anexcno 6i0 pisns keanigpikayii 0ocniOHuxa i wacmomu NpPoOBeOeHHs.
aHanizie Memoou nooLisAIOMs Ha:

— OJHOTHITHI METOJHU OLIHKH SIKOCTI Xap4yOBUX MPOAYKTIB, SIKI TPOBOIAATHCS
y CaHITapHO-XapyOBUX JJA0OPATOPISIX TP MACOBOMY BUPOOHMIITBI.

— IHUBITyaJIbHI METOIU OIIHKU SKOCTI MPOAYKTIB, SIKi MPOBOASTH 3 TIEBHOIO
METOIO MiJ1 4ac MPOBECHHS €KCIEPTHU3.

3anesxcno 6i0 cnocoby nposedeHHs aHanizie@ Memoou OYIHKU SAKOCHI
Xap4o60i npoOoyKkyii nooinaoms Ha:

— OpPraHoJIENITUYHI (CEHCOpPHI), K1 3A1HCHIOIOTHCS 3a JOIMOMOIOK OpraHiB
MOYYTTIB JIOJUHU;

— 1HCTpYMEHTaJIbHI, $KI 31ACHIOIOTHCA 3a JIONOMOIOK MpujagiB ado
XIMIYHOTO aHai3y.
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3aneXHO Bl CKJIAJHOCTI Ta JIOCTOBIPHOCTI MPOBEIEHHS aHAI3y METOAU
OIIIHKH SIKOCT1 Xap4OBHUX MPOYKTIB MOAUISIOTh HAa TaKl TPYIIH.

Excnpecni abo mprCKOpeH1 METOJIU OIIIHKH SKOCT1 XapuyOBHUX MPOYKTIB, IO
JAal0Th HAMIBKUIBKICHI a00 TpHONHM3HI JaHI 1O THM YW IHIIMM TOKa3HHK.
ExcripecHi meTonu 3a0e3neuyroTh MPOBEIACHHS aHami3y B CTPOK A0 15 XBUIWH
micist ofiepkaHHs Marepiany (y 010J0TiyHUX Ta O10XIMIYHUX METOJax Led TepMiH
MOJK€ CKJIaJaTh JeKiIbKa rojiuH). EkcripecHi MeTou MOXKYTh 31HCHIOBATUCS SIK Y
nabopaTopisx, Tak i 6e3mocepeHF0 B yMOBaX BUPOOHUIITBA, MICIISIX 30epiraHHs,
peaizalii Ta Cro)KMBaHHs Xap4yOBUX MPOAYKTIB.

Cmanoapmu306ani — METOJIA OLIHKU SIKOCTI, IO MPOUIIUIM TEPEBIPKY Ha
JIOCTOBIPHICTh OJICP)KYBAaHUX PE3yNIbTaTIB Ta YBIMIIUIM JO BIAMOBIAHUX CTaHIApPTIB
SAKOCTI XapuOBOi MPOAYKIIII.

Apbimpadicni — METOAU OLIHKUA $KOCTI, IO MNPOMILIM MEPeBIPKY Ha
JIOCTOBIPHICTh OJIEP’KYBAHUX JAAHUX Y PI3HUX J1A00OPATOPISAX 1 BUKOPUCTOBYIOTHCS
IIPU CYNIEPEYHOCTAX MOCTAYaIbHUKIB 1 HOKYIIIIIB.

Excnepmui — MeToIu OILIIHKK SIKOCTI 3aCTOCOBYBAaHI €KCIEPTaMH BHIIO1
KkBasi(ikalii, o BOJOIIOTh OPUTTHATBHUMH METOIUKAMH.

KoHTpobHI nMTaHHA

1. Hapaiite QopMmyatoBaHHS TaKuM TIOHSTTAM, SK SIKICTh XapuyOBUX
IPOJYKTIB, iX Xap4yoBa, 010JI0r1YHa, €HepreTHYHa Ta ()1310JI0T14HA [IHHICTD.

2. Hapatite bopMyitoBaHHSI TaKUM TOHSTTAM, SIK «OE€3MEUHICTh XapuOBHUX
MPOJYKTIB» Ta «JIOOPOSKICHICTh XapUOBUX MPOIYKTIB.

3. SIxi Bu 3HaeTe nuiaxu 3a0pyaHEHHS Xap4yoBUX MPOAYKTIB? SKi TOKCUYHI
pedyoBHHHM 1 HeOakaHl JOMINIKM MOXYTh TMOMAgaTH 10 CKJIady Xap4yOBHX
MPOYKTIB?

4. Slki 3akoHM TPUUHATI B YKpaiHi OCTaHHIM 4YacoM ISl 3a0e3TeUeHHS
Oe3MmeKkr 1 SIKOCTI XapyoBOoi MpoAyKIii? ki JOKYMEHTH HOPMYIOTh BMICT
IIKIJJTABUX PEYOBUH Y XapUOBUX MPOAYKTaX?

5. Io siBsie o000 €BpoOMEiChKa CUCTEMa YIPABIIHHA 0€3MEK0I0 XapuOBHUX
nponaykTiB — HACCP? fki 3amadi 103BOJUTH PO3B’SI3aTH 3aMpPOBAIKEHHS ITI€T
CUCTEMH y BITUMU3HIHY CUCTEMY O€3MEKH XapyOBOi MPOAYKIIIi?

6. Ha ski rpynu po3minstoTh XapdoBi MPOAYKTH 3a OE3MEYHICTIO Ta
MPUIATHICTIO 0 CIIOKHBAHHS?

7. HapmanTe XapakTEpUCTUKU TAKUM HOPMATUBAM BXKUBAHHS JIFOJUHOKO
mkianmuBux peuoBun, sax: I, I'AK, MJP, 11H.

8. IIlo Take kceHOOlOTHKH? 3a SIKMMHM TIOKa3HUKAMHU IIKIJJIABOCTI
BU3HAYAIOTHCS MTOPOTOB1 KOHIIEHTPAIIi1 KCEHOO10THUKIB?
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9. Ilo Take MOKa3HUK SAKOCTI XapyOBOTO MPOAYKTY? Y dYOMy TMOJIATaE
KOMIJIEKCHA OI[IHKA SIKOCT1 Xap4OBHUX MPOIYKTIB 32 MOKA3HUKAMHU iX SIKOCTI?

10. HaBenith kimacudikaliiro METOJIIB KOHTPOJIIO SKOCT1 1 O€3MEeKH XapuoBUX
MIPOYKTIB 3aJIKHO BiJ] piBHA KBai(ikarii JOCTITHUKA 1 YACTOTH MTPOBECHHS.

11. HaBenith kimacu@ikailiro METOIIB KOHTPOJIIO SIKOCTI MTPOTYKTIB 3aJIEKHO
Bil croco0y TIPOBEACHHS aHAMI3IB Ta BiA CKIATHOCTI 1 JOCTOBIPHOCTI iX
IPOBEICHHS.

12. Ha 4domy TIpyHTYeThCS OpraHojienTHUYHUNA MeToj aHamizy? Lo sBiuse
co0010 OpraHoJICNITHYHA OIIHKA SIKOCTI Xap4YOBUX MPOIYKTIB?

13. JlaiiTe KOpOTKY XapaKTEpPUCTUKY MapaMeTpiB, 10 BU3HAYAIOTH IMiJ Yac
OI[IHKH 30BHIIIHKOTO BUTJISAAY 1 KOHCUCTEHIIIT XapuOBOTO MPOAYKTY.

14. JlaiiTe KOPOTKY XapakKTEPUCTHKY MapameTpiB, M0 BU3HAYAIOTH IIiJ Yac
OLIIHKU KOJIBOPY 1 3aMaxy XapuyoBOI0 MPOAYKTY.

15. JlaiiTe KOpPOTKY XapaKTEPUCTUKY MapaMeTpiB, 1[0 BU3HAYAIOTh Iij 4ac
OLIIHKM CMaKy Xxap4oBoro npoaykry. Ll{o take «paeiiBop»?

16. o Take ceHcopHa 4yTIHUBICTh? SIK KIaCU(IKYIOTh METOJAU CEHCOPHOTO
aHai3y 3a rpynamu?

17. JlaiiTe XxapaKTepUCTUKY CUCTEMHU OAIIOBUX OIIHOK, 1110 3aCTOCOBYIOTH MijI
yac KUIBKICHOTO BHUP@XKCHHS OPraHOJICITUYHUX BIIACTUBOCTEH  Xap4YOBHUX
MPOJYKTIB.

18. Ski meTonu BIITHOCATH A0 IHCTPYMEHTAJIBHUX METOJIB aHamizy? ki
nepeBard BOHA MarOTh TTOPIBHSIHO 3 OPTaHOJEITHIYHUMHU METOIaMu?

19. Jlaiite 3arajgbHy XapakTEpUCTHKY  (I3UKO-XIMIYHUM  METOJaM
JOCITIKCHHST Xap4yoBOoi MpOoAyKIlii. ki MeTroau aHaiily BIJIHOCSTH JI0 €KCIpec-
METO/IIB?

20. [aiiTe KOpPOTKY 3arajibHy XapakTepUCTHUKY (GI3UYHUM, XIMIYHHUM,
010J10T1YHUM, O10XIMIYHMM Ta (i310JOTTYHUM METOAAM JOCIHIKEHHS XapyoBOi
MPOAYKIIIi.
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2. XIMIYHI TECTOBI METO/I AHAJII3Y

3arajbHa XapaKTePUCTHKA TECTOBUX METOIB aHAJTI3y

HeoOxigHicTh XIMIYHMX aHaI3iB 1M1 4Yac KOHTPOJIO SKOCTI XapyoBOi
IPOAYKIIiI 3arajibHOBIIOMa. AHaNI3H, 10 PETYISIPHO MPOBOASATHCS B J1a00paTOPisix
3 METOI0 BCTAaHOBJICHHS BiJMOBIAHOCTI Xap4uoBOi MpoAyKiii BuMoram Jlep>kaBHHX
CTaHJapTiB, MOBUHHI TapaHTyBaTH CIIOKMBauaM O€3MeKy 1 SKICTb Xap4OBHX
npoaykTiB. Ilpu 1poMy OAHI€IO 3 HAMBaKIWBIMINX TEHJEHIIN € MParHeHHs 0
3JICUIEBIICHHS 1 CIIPOILEHHS MPOIEAYPH aHATI3y 3a paXyHOK PO3pOOKH METOIIB 1
3ac00IB €KCIPEC-KOHTPOJIIO, JO SIKUX MOXYTh OyTH BIJIHECEHI W TECT-METOJH.
[IpooOpa3oM cydacHMX TeCT-3aCO0IB CHOyXaTh BIJIOMI BCIM Tamipii s
BU3HAYECHHS PIBHS KHUCIOTHOCTI a00 TPyOKHM JJii BU3HAYEHHS MapH aJKOrOJIIO0 B
TOBITPi, 110 BUIMXAETHCA BOMIEM. [XHill IMMPOKUIi PO3BUTOK CTaB MOKIUBUM 3 50-
X POKiB XX-TO CTOJITTS Ha OCHOBI JIOCATHEHb AHAIITUYHOI XIMIi i1 TPOMUCIOBOIO
BUT'OTOBJIEHHA HaOOpiB ekcnpec-TecTiB. Ha 1ei yac iCHye HU3Ka €KCIpec-TECTIB,
K1 BLAPI3HSIOTHCS (DOPMOIO peareHTiB 1 cmocoboMm ix 3acrocyBaHHs. Lle
Hacammnepes, (acoBaHl IOTOBI PO3YMHU B aMIlyslax, Cyxl peareHTH (TIOpOILIKH,
rpaHynu, TaONeTKH), 1HIAUKATOPHI TMAamnepoBl CMYKKH, TKaHUHHI JHUCKH,
1HMKATOPHI TPYOKHU TOIIO.

3acTocyBaHHs TECT-CUCTEM Yy rajysi 0e3neKku 1a sKoCTI XapuoBUX
NPOAYKTIB

Tecr-meroam aHamizy — 1e npocTi W JAemeBl NPUAOMH BUSIBICHHA W
BU3HAYCHHS PEYOBHMH, 110 HE BHUMArarmTh ICTOTHOI TMIJATOTOBKA TIPOOH,
MOTIEPETHHOTO TMPUTOTYBAHHS PO3UYMHIB, BUKOPUCTAHHS CKJIAIHUX MPWIAIIB 1
71a00paTOPHOTO YCTAaTKyBaHHS, a TOJIOBHE — BUCOKOKBaTI(piKOBAHOTO TEPCOHATY.
3acobu, 10 BUKOPUCTOBYIOTh B TECTOBMX METOJaX, SIK MPaBUJIO, OJIHOPA30BI.
[cHylOTH Tamy3i, e TEeCT-METOAM 3aCTOCOBYIOTH MPOTSATOM TPUBAJIOTO dYacy,
HaIpUKJIaJd, MPU KIIHIYHUX aHali3ax, BUSBICHHI OOHOBUX OTPYWHHMX PEYOBHH 1
HapKOTHKIB. OCTaHHIM 4acOM TE€CT-METOIH 3100yBalOTh yce OiJIbllle 3HAYEHHSI PU
JOCITIJKEHHSAX Xap4yoBOi MPOAYKINi W 00’€KTIB HAaBKOJMIIHBOTO CEPEIOBHIIA.
Opnak B o6macTi Jlep»kaBHOTO KOHTPOJIIO i HATJIAy BOHHM Ha Il Yac HE 3HAUIILIH
IIUPOKOTO PO3MOBCIOKEHHS. e OB’ s13aH0 3 BiICYTHICTIO TBEPOi Kiacudikarii
TeCT-MeToIiB y peectpax Jepxkcranmapty Ykpainu. Illo x sBastoTs coboro Tect-
Metonu? Ile mMeTonuku aHami3zy 4u 3acoOU BUMIpPIOBaHHS? A Moxke OyTH, 1ie iXx
koMOiHanig? Illo € xapaktepHuMHM oO3Hakamu TecT-cucteMu? ki HEoOX1AHO
3aCTOCYBaTH MPUHIMIIM Uil iX arecrtamii? Jlims BiAmoBiAl Ha BKas3aHl BHIIE
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3alUTaHHS 1 XapaKTepUCTHUKU TECTOBUX METOJIIB aHali3y KOPUCTYIOTHCS TaKUMHU
BU3HAYCHHIMU.

TecTtyBaHHs (TecT) y XIMIYHOMY aHalli31 O3HAYa€ MIBUKY ¥ IMIPOCTY OLIHKY
MIPUCYTHOCTI a00 BMICTY XIMIYHOT'O KOMIIOHEHTA y 3pa3Ky.

Tecr-3ac00M — KOMMaKkTHI, JIETKI W 3BHYAWHO JCNICBl NPUIAAA IS
TECTYBaHHS, HAOOpH a00 CHUCTEMU MPUCTOCYBAHb JJIsi TECTYBaHHS.

Tecr-MeToauka (iHCTPYKIisl) OMUCYye MPOUEAYPY HPOBEICHHS TECTY,
BKJIFOYAOYM BIgOIp mpoO (AKIMIO 1€ HEOoOXiTHO), BUSABICHHS W BH3HAYCHHS
KOMITOHEHTa abo mapameTpa.

TecT-dpopma — aHamiTUuHa (opMa peareHTIB 1 PI3HOrO poAy IT00aBOK,
MPUCTOCOBAHA JI0O YMOB TECTYBaHHS 1 TOTOBA /10 3aCTOCYBaHHS B IIUX YMOBAX.

TecTr-cucrema — npocTe B 3aCTOCYBaHHI TEXHIUYHE OOJaJHaHHS (Martepia,
Hallp peareHTiB, OI0JOTIYHUM OO’€KT 1 T.I.), IO JO3BOJISIE BUSBIATH B
aHaJ130BaHOMY CEPEJOBUIIl TEBHI KOMIIOHEHTH a0o OioximiuHi (010JIOT14HI)
areHTH ¥ 3pOOMTH BHCHOBOK IIPO TPAHHUII iX BMICTY Ha OCHOBI BHUKOPHCTaHHS
XiMiyHUX a00 OiojoriyHux peakiiii. MakTUYHO TeCcT-CUCTeMU ISl XIMIYHOTO
aHai3y SBJISIIOTH COOOI0 TMPOCTi, MOPTATHBHI, JEHIEBl aHAIITHYHI 3aco0u W
BIJIMOBIJIHI iM €KCIIPECHI METOJUKH JIJIs1 BUSBIICHHS I BU3HAYCHHS PEUOBHUH.

ToOTo TecT-cucTeMu KJIaCU(PIKYIOTh SIK IHCTPYMEHT aHAJIITUYHOI XiMii, IO
HE € OKpPEMO HlI METOJMKOIO aHaji3y, Hl 3acCO00M BUMIPIOBaHHS, a MOEAHYE IIi
(GyHKLI{ B HEBEJIMKOMY KOMITAKTHOMY BUPOOI, IO J103BOJISIE€ MTPOBOJUTH €KCIIPECHI
BHU3HAYEHHS PEYOBHH.

3araJlbHUN  MOPUHIUMIT ~ Maike BCIX XIMIYHMX TECT-METOMIB — 1Ie
BUKOPUCTAHHS aHANITUYHUX peakiliii 1 peareHTIB B yMoBax 1 ¢dopmax, sKi
3a0€3MeuyI0Th OJIEpKAHHS BI3yaJbHO CIIOCTEPEKYBAHOTO Ta JIETKO BUMIPIOBAHOTO
edekty. Pearentu ¥ pi3HI J00aBKM BHKOPUCTOBYIOTH Y BHUIJISAL 3a3/alierijib
MPUTOTOBJICHUX PO3YMHIB a00 IMMOOLII3YIOUYH (3aKpIIUIIOIOUM) iX Ha TBEPAOMY
HOCIi — manepi, Cujikaresi, MHOMNOJiypeTaHi i T.11.

Ockisbku oTpeda B TECT-CUCTEMaX JOCUTh 3HAYHa, TO Ha 1€l 4ac CTBOPEHO
03114 TECT-CUCTEM PI3HOTO TUITY ¥ MpU3HAYEHHs. Y iXHIH OCHOBI JI€KaTh UyTJIUBI
M CelleKTHBHI XIMIYHI peakiii, a pe3yJapTaT aHajizy Moxe OyTH OTpUMaHUN
BI3yaJIbHO, 200 NUIAXOM MPOCTUX BHUMIPIB (HOBXHUHH ToPapOOBaHOT 30HH, YMCTIA
Kparesnb), a00 3 BUKOPUCTAHHSM MTPOCTUX MaJIOrabapuTHUX TIPUIIAIiB.

Ha BuOip Tect-cucteM CyYTTE€BO BIUIMBAa€E MpUpPOAa HOCIT ¢ crociod
IMMOO1TI3a1li peareHTiB Ha HbOMY. PeareHTn Ha HOCIi HAHOCATH aACcoOpOLi€ro,
BUIAPIOBAHHSAM PO3YMHHHMKA TICIS MPOCOYEHHS HOCIIB pPO3YMHAMU PEAreHTIB,
KOBAJIGHTHOIO IMMOOUTI3aIi€l0 Ta IHIMUAMHA (DI3UKO-XIMIYHUMHU ~ CITIOCOOAMHU.
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Binnocno cnabka ¢ikcaist «pi3udHO» 3aKpIIJICHUX PeareHTIB Ha MOBEPXHI HOCIA,
W YacTKoBE 3MHBAHHS HOT0 MpPH KOHTAKTI 3 JIOCHIIP)KYBAaHUM PO3YHHOM €
OCHOBHHMM HEAOJIKOM TakuxX TecT-cucTeM. OpHak «(}i3uyHe» 3aKpillIeHHS, SIK
MpaBUJIO, HabaraTo MPOCTIIIE 1HIIUX CIIOCOOIB 3aKPIIJIEHHsS,, TOMY BOHO JOCHTh
ITUPOKO TOMIMPEHE. 3O0UTBIICHHS] MIIHOCTI 3B’SI3yBaHHS PEAareHTy 3 HOCIEM
JOCSITAETHCS] YTBOPCHHAM XIMIYHHX 3B’ SI3KIB MK HUMH (XIMI9HA IMMOO1Ti3aIris).

OCHOBHHMM 3aBJIaHHSIM TECT-CUCTEM y XapyoBiil MPOMHUCIOBOCTI i KyiHapil
€ KOHTPOJIb SIKOCTI Xap4OBHUX MPOJYKTIB 1 HAMOIB 3 TMOIJISAAY HAasBHOCTI B HUX
HeOe3NMeYHUX peUoBUH ab0 MIKpPOOpraHi3mMiB Oe3MocepelHhO Ha MICHIX iX
BUPOOHUIITBA, peaiizallii abo CIoXKUBaHHS, HANPHUKIIAA, Ha MIINPUEMCTBAX, JI€
HEMae CaHITapHUX JIabopaTopii, Ha pUHKaX, Y TOOYTI.

TecT-cucTeMH MOXYTh CTaTH HE3aMIHHUMH B KPUTUYHHUX CUTYAIlIAX, KOJIU
NOTPIOHO JTy>K€ IIBUIKO BU3HAYUTHU HASIBHICTb TOKCUYHUX PEUOBUH Y 11, HAMOAX
a0o0 mKepenax MATHOI BOAM MPU MAaCOBUX OTPYEHHSIX.

Tecr-MmeToam [03BOJSIOTH NPOBOJUTH IMIUPOKUU CKpiHiHe — BIAOIp 1
COPTYBaHHS 3pa3KiB Xap4yoBoi NpoayKiii. [Ipodu, mo nanu no3uTuBHUMN pe3ysbTar
«Ha wMicii» (on site), BIJOKPEMIIIOIOTH BiJ THX, HI0 IOKa3ajdd BIJICYTHICTh
TOKCUYHOTO KOMIIOHEHTa. 3pa3Ku, Uil SIKUX pe3yiabTaT OyB IO3UTUBHUH,
BIJIIPABJISIOTH ISl OUIBII TJIMOOKOTO BHBYEHHS B CIELIaJbHI CaHITapHO-XapyoBl
JabopaTopli, 1€ 3a JONOMOTOI0 CHEIaJbHOrO0 YCTAaTKYBaHHSA 1 NPHIIALIIB
BU3HAYAIOTh TOYHI CKJaJ MPOAYKTIB 1 BMICT y HHMX HeOaXaHUX JIOMILIOK.
HaiiGinpm JOLUIBHO aHami3 MNUTHOI BOAM abo0 3pa3KiB XapuyoOBUX MPOAYKTIB
3MIICHIOBATH Yy TOJBOBUX yMOBaxX — «on-site» (3a mexamu naboparopiit). Ilpu
aHaji3l Ha MICIll 3BMYAMHO 3HIKYIOTHCS BHUMOTH JI0 KBaji(ikaiii BHKOHABIIA,
OCK1JIbKA BUKOPUCTOBYIOTHCS JTy>K€ MPOCTI 3aCO0M aHAII3Y.

OcTaHHl JOCSTHEHHSI €JIeKTPOHIKHM, XiMii 1 (Ii3uku 3a0e3meuyroTh
MO>KJIMBICTh CTBOPEHHS 3aco0IB aHali3y, OUIbII MIHIATIOPHUX, HEAOPOTUX 1
JeTKUX 3 TOTJSAY BHUKOPUCTaHHS, y TOM XKe dYac OJM3bKUX 3a CBOIMHU
XapaKTEPUCTHUKAMU 10 IHCTPYMEHTAJIbHMX METOMAIB. Y MIpy iX yIOCKOHAaJEHHS
TECTMETOAH OyAyTh CIY>KUTH €IMHUM 1 OCTATOYHUM 3aCO00M aHaJi3y.

XiMiYHi OCHOBM TeCTIiB: peakuii Ta peareHTH

VY TecToBHX MeETOJax aHaii3y LIMPOKO 3aCTOCOBYIOTHCSA SAKICHI XIMIYHI
peaxiiii, sIKi CYMpOBOJIKYBATHCSl 30BHINIHIM €(EKTOM, IO JIETKO BUSIBIISIETHCS:
3MIHOIO 3a0apBJIEHHS pPO3YMHY; YTBOPEHHSM a00 pO3YMHEHHSM OCay;
BUJIIJICHHSIM Ta30MoAiOHMX peyoBUH; (apOyBaHHAM TNOAyM’st Ta 1H. AHai3
Xap4yoBUX MPOJYKTIB XIMIYHHUMHU €KCIIpeC-METOJaMU 0a3yeThCs TOJOBHUM YUHOM
Ha TaK 3BaHUX «KOJHOPOBUX PEAKIIISX», MiJ Yac Mmepediry sikux B TECT-CHUCTEMI
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3’SBISEThCS a00 3HHUKae MeBHE 3a0apBieHHA. BUKOPUCTOBYBaHI MpU IHOMY
npenapaty (1HIUKATOpH, Oy(epHi pedOBHMHHU, MACKyBaJIbHI areHTH, 3aKpIILIIoBayl
Ta 1H.) TOBUHHI OyTH JIETKOJOCTYITHI 1 HE CTaHOBUTH HEOE3MEeKH IS 370pOB’s
mojier. SIKiCH1 XIMIYHI peakilii, 10 3aCTOCOBYIOTHCS B TECT-METO/]aX, MOBHUHHI
BIJIIIOBITATH TAKUM BAMOTaM:

— OyTH HEe0OOOPOTHUMH Ta CTIETU(DITYHUMH O KOMIIOHEHTIB, 1110 BUSBIISIOTH;

— J1aBaTy KOHTPACTHI KOJIbOPH 200 MIBUAKO iX 3MIHIOBATH;

— MPOTIKATU MPAKTUYHO MHUTTEBO, 3a0€3MEUyIOUU MPH I[OMY CTa0OLIbHICTD
aHATITUYHOTO CUTHAITY 3 YacOM;

— JaBaTH MOJXIJIMBICTb BHOCUTH peareHTH y ¢GopMi, TNpUIAATHIA s
3aCTOCYBaHHSA y TECT-CUCTEMAX;

— 3a0e31euyBaTy CTaOUIBHICTh PEAareHTIB 11 Yyac 30epiranHs;

— BIJIPI3HATHUCS BUCOKOIO YYyTJIMBICTIO, TOOTO MEKa BUSIBJIEHHSI KOMIIOHEHTIB
NOBMHHA OyTH HMXK4Yo10 3a ix ['IK.

3BUYAHO aHaTi3 MPOBOJATH «MOKPUM IIJISTXOM», JJIS YOTO JOCIIIKyBaHa
pEUYOBHHA TEPEBOJUTHCA Yy PO3YMH, a PEAKUil 3 PO3UMHAMU BHUKOHYIOTHCS
poOIpKOBUM 200 KPATUIMHHUM METOJIOM.

VY Tect-cucreMax BUKOPHCTOBYIOTH XIMIYHI peakiiii Maike BCiX OCHOBHHX
THUIIIB: KHCJIOTHO-OCHOBHI 1 OKHCHO-BIJHOBHI peaxiiii; peaxuii
KOMILJIEKCOYTBOPEHHS 1 OPraHIYHOTO CUHTE3Y.

3HauHy poJib Y TECT-METOJax BIAINPAIOTh TAKOX KaTaIITHYHI PEaKIlii, 110
nepediraloTh 3a y4acTio (PepMEHTIB.

Kucnomno-ocnosni  peaxyii 3BUYaliHO 3aCTOCOBYIOTh Il BU3HAYCHHS
BenuunHU pH mijx dac aHami3iB IpPUPOAHOI 1 MUTHOI BOJIM, XapUYOBHUX MPOAYKTIB,
Olomoriynux piauH. He3Bakaroum Ha MIMPOKUA PO3BUTOK 1HCTPYMEHTATBHUX
METO/IB, BHM3HAUEHHS KHUCIOTHOCTI CEpelOBHUINA 3a JOMOMOIOIK KHCJIOTHO-
OCHOBHMX IHJIMKATOPHUX TMAaNepiB 3aJMIIAETbCS HAMOUIBII PO3MOBCIOHKEHOIO
nporeayporo. lleit cmocid mae HHU3KY mepeBar: HaJ3BUYalHY MPOCTOTY 1
JEUIEBU3HY aHalI3y, IIBUAKICTb, MOXJIMBICTh MPOBOAUTH aHaJi3 y OyIb-IKOMY
MICIII.

Ximist KUCTOMHOOCHOBHUX [HOUKAmMopie — 1i€ BeluKa, no0pe BHUBYCHA
o0iacTh. BUKOpUCTaHHS 1HIUKATOPIB y TECT-METOJIaX BUCYBA€ CBOI BUMOTH. SIKIIIO
IHIUKATOp 3aKpilUICHO Ha Tmamepi, ICTOTHE 3HAYEeHHS Mae crocid #oro
3akpirieHHs. HalO1apIn po3noBCIoKeHe aJcopOlLiifHe 3aKpilJIeHHs] HE 3aBXKIU
3a0e3rneuy€e HEe3MUBHICTh 1HIUKATOPY, TOMY KOHTAKT Manepy 3 AOCIIIKYyBaHUM
PO3YMHOM Ma€ OyTH AykKe KOPOTKUM.
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OKuUCcHO-8IOHOBHI peakyii 3aCTOCOBYIOTh Yy TECT-aHai3aX MEHIIOI MipOIo,
HI)K KHCJIIOTHO-OCHOBHI. lle moB’s3aHO 3 THUM, 110 IIPY HAHECEHHI pearcHTIB Ha
MaTpHIII0 MOJIMBA 3MiHA iX OKHCHO-BITHOBHUX MOTECHITIAJIIB.

[Tpuknagom OBP, 1110 3aCTOCOBYIOTH Y T€CT-METO/aX, € UyTJIMBA PEaKilisd Ha
iorn Co?*, axi oxmcHoTECA KJO4 no iomiB Co®** 3a mpucyrmocti 1-(2-
nipuania3o)-2-uadToiy, 3 SKHUM OCTaHHI YTBOPIOIOTh KOMIUIEKCHY CIOJYKY
3€JIEHOTO KOJIbOpY.

Peaxyii komnnexcoymeopenHss BUKOPUCTOBYIOTh TOJOBHHUM YHHOM Yy
TeCTCUCTEMAax, IPU3HAYCHUX JUIsl BHABICHHsS KaTioHIB MeTamiB. CreuudiyuHi
peakiili yTBOpeHHsI KOMIUIEKCHHUX CITOJIYK MPAaKTUYHO BIJICYTHI, TOMY B OUIBIIOCTI
TECTMETOMIB TependavyaeTbcsi peryaoBaHHS 3HadeHb pH, BUKoOpuCTaHHSA
MacCKyBaJIbHUX PEYOBMH Ta IHIII CIIOCOOM MIABUIIEHHS CEJIEKTHBHOCTI PEaKIIM.
OnguuM 3 HaWOLIBII 3aCTOCOBHUX pEareHTIB € JUTU30H (AideHinTiokapOa3oH).
JInTH30H sBisie COOO0I0 MypPIYypHO-YOPHI a00 CHHBO-YOPHI KPUCTAIHU, HE PO3UYHUHHI
y BOJi, MAJIOPO3YMHHI B €TaHOJI, PO3UYUHHI B XJopodopmi. JIuTU30H yTBOpPIOE
3a0apBJIeHI BHYTPIIIHbOKOMILIEKCHI CIOJIYKH 3 Oararbma ioHaMH MeTaliB. Tak, y
KHCJIOMY CEPEIOBHUINI BiH YTBOPIOC KOMIUIEKCH 3 ioHamMu Pb%" — sckpaso-
4EPBOHOTO KOIILOPY, 3 i0HaMH Ag+ — 30JI0THCTO-KOBTOI0 KOILOPY; 3 ioHamu Hg?*
— TIOMapaH4eBO-KOBTOTO.

3a CTIMKICTIO KOMIUIEKCH METaJIB 3 JUTU30HOM MOXHA PO3TAlIlyBaTH B AL
Ag >Hg>Pd>Pt>Au>Cu>Bi>Sn>Zn>Cd>Co>Pb>Ni>Fe(ll) >Mg.
Hutnzon € peareHtoM Ha 30 kaTioHiB. OJHaK, BUKOPHUCTOBYIOUM 3aJICKHICTh
AKICHUX peakiiil Bix pH, MackyBanbHI peareHTH Ta peakilii BUTUCHEHHS MOXKHa
MPOBOJIUTH CEJIEKTUBHE BU3HAYECHHS KATIOHIB METaliB B iX cymimax. Mexa
BUSIBJICHHS KaTIOHIB MPH I[bOMY CTaHOBUTH 0,5 Mr/i.

Peaxyii cummesy opeaniyHux cnoayk 3acTOCOBYIOTb JyX€  PIIKO.
[IpuknagamMu MOXYTh OYTHM peakilii [1a30TyBaHHA Ta a30CIOJY4YEeHHS, SKi
3aCTOCOBYIOTh IIPU BU3HAYEHHI HITPUT-IOHIB ab0 peakuli rigpokcaMariii mija yac
Bu3HaueHHs 10HIB ¢epymy(Ill). I[loTeHuiiHUMHM peareHTaMu y LHUX PEeaAKIIAX
MOXXYTh OyTH TpUOKCH(IYOpPOHH, OKCUMHU, NiTiokapOamMiHatu. Bka3aHi peareHTH
IIUPOKO BUKOPHUCTOBYIOTH B (JOTOMETPIii, BOHU JTOCUTH UYTIIMBI, a 32 TIEBHUX YMOB
1 crenudiuni. Ynmano METONiB HE BTPATWIM CBOET aKTyaJbHOCTI 1 Ha II€W dHac,
BOHM BKa3zaHi B JIaHOMY TIOCIOHMKY TIpu po3risiai  (akTiB  Qanbcudikarii
KOHKPETHUX BHJIIB MPOJIOBOJIBYMX TOBAPIB. Y Tab. 2.1 HaBelEHI eKCIpec-MeTOIn
KOHTPOJIIO SIKOCTI JESKMX XapuyOBHX MPOAYKTIB, IO IPYHTYIOTbCS Ha SIKICHUX
KpaIJIMHHUX PEaKI[isX.
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Taomur 2.1

Excnpec-meroau BusiBjieHHs1 paabcudikani i XapuoBuX NPOAYKTIB, 110

IPYHTYIOTBHCS HA SIKICHHUX peakuifax

Cnounyka, 1110 . .
[Iponyxr e, Pearent SlkicHa peakiis
BHU3HAYAETHCS
[ykpoBuit Po3uun aprentym YTBOproeTbes Oimuii ocas
CupoIl HITpaTy apreHTyM XJIOpUILY
Po3uyuH — Mosn04HO-
[TaToka (mmpo6a o . e e
ETanon, 96%-uuii Oiuid, BIACTIH — mpo3ope
Ha JIEKCTPUHHU)
xKele
Excrpaxkiisa ecrepom i .
P P Peakiis ®Ouxe: mosBa
Men

IuBepcHU nykop

WOT0 BIArH: 1O
3aJIMIIKY JI0JIAI0Th 3
Kparuii po34uHy
PE30pLKHY B KOHII.

MIOMapaH4YeBOTro
3a0apBIieHHS, 110
IIEPEXOAUTH Y BUIITHEBO-

YEPBOHE
H2S04
KonuenrpoBanuii YTBOpeHH:A
Kenatun . . N
PO3UYMH TaHIHY IJIaCTiBYACTUH Ocay
. JleTyui metun 6opatu
[Topomok 6opaTHOT 5
3a0apBIIIOIOTH BCE
KHUCJIOTH 3MOYYIOTh
Meranon

po0oIo 1 MOMIIIAIOTh Y

MOJIyM s y 3€JIEHUI
KOJIp, eTU-60paTu

TOyM’ s . . .
TUTBKH HOTO KanMy
Meron IN'ogpya:
KoHnnenTtpoBana Ppy
. . YTBOPEHHS TEMHO-
. . . CuByiHi Macna XJIOpUJ Ha KUCJOTA 1
Cnoupr 1 ropur4asi 5 Oyporo po3uuHy 3
€H30J1 .
BUpOOH 3€JIEHYBaTUM BiATIHKOM
o 10 ma npoOu
Dypd nonaroThk 10 kparnens Po3uun yepes 5 xB cTae
) . .
YPOYP aHUTIHY 1 3 Kparuii YEpBOHO-TIOMapaHuYE€BUM
kxoH1r. HCI
. ITosiBa poxkeBo-
Anpaeriam i Pozuun pykcuny ) P
. ¢ioneroBoro
KETOHHU 3aebapBienuit SO2
3abapBieHHs Ipoou
JlomaroTh 2 Kkparuti HasBHicTs conn — mosBa
0,2%-ro cimpTOBOTO MaJIMHOBO-Y€PBOHOTO
Momnoko Cona . . .
PO34YHMHY pPO30JIOBO] KOJIbOPY, BIJICYTHICTh —
KHUCJIOTH KOPUYIHEBO-KOBTOTO
. Hacuuenuit po3uun [TosiBa cuHBOrO
PuGnuii xup Bitamin 4 P

SbCls y xnmopodopmi

3a0apBiIeHHS
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OcCHOBHI THIIH XIMIYHMX TECT-CUCTEM

3aranpbHUN MPUHIUI BCIX XIMIYHUX TECT-CUCTEM — 1€ BHUKOPHUCTAHHS
aHAJITUYHUX peakiiii 1 peareHTIB B yMoBax 1 ¢opmax, o 3a0e3NeuyroTh
oJiep>KaHHS BI3yaJbHO CIIOCTEPEKYBAHOTO a00 JIETKO BUMIPIOBAHOTO €(EKTY.

J7is mpoBeICHHSA TOCIIKEHB 32 IOTIOMOTOIO Bi3yallbHUX €KCIIPEC-TECTIB Ha
1HAMKATOPHY 30HY CMYXKKH, TpyOKu a0o Ha TabIeTKy HAHOCATH JOCIHIKYBaHY
piguHy a0 3aHYPIOIOTH TTOPOIIIOK, TAOJIETKY UM CMYXKKY B JOCIIKYBaHy PiIUHY.
3a yacoM mosiBu abo 3MiHU 3a0apBJICHHS TECT-3aco0y MICIS B3aEMOIi HOro 3
JOCITIDKYBaHUM PO3YMHOM CYIATh IPO HASBHICTH a00 BIACYTHICTH ITyKaHOI
pedoBuHU. [TpubIM3HUI BMICT PEUOBUHU OLIHIOIOTH 32 BEJIMYMHOIO 3a0apBJICHOI
30HM a00 MIJIAXOM TOPIBHSHHS 1HTEHCHBHOCTI KOJIbOPY 1HAMKATOPHOI 30HU 3
KOJIIPHUMH TIAaTICpOBUMH CTaHIapTaMHU.

JI1s1 OLIIHKY BMICTY KOMITIOHEHTIB TaK0X BUKOPUCTOBYIOTH KOJIPHY IIKAITY
MOPIBHSIHHS — HAOOPH 3pa3KiB, 110 BIJMOBIIAIOTh TOYHO BIJOMHM KOHIIEHTpAIIsIM
JOCIIKYBAaHOTO pPO34MHY. BizyanbHi TecT-MeTOAM aHami3y BIIHOCITHCA JO
HaWOLIBII MTPOCTUX 1 JICIICBUX METOJIB BUSBJICHHS ¥ BU3HAYCHHS KOMIIOHEHTIB Y
pi3HUX 00’€kTax. SIKICHI BUSHAYECHHS XapaKTEPU3YIOThCS BUCOKOIO HAJIHHICTIO, a
KUJIBKICHI TECTOBI METOOM MAKOTh TOYHICTb, HOCTATHIO I J1arHOCTHYHHUX
7a00paTOpHUX  JNOCHIKEeHb. Hukue HaBeleHI XapaKTepUCTUKU HaWOUIbII
MOIAPEHUX TECT-(HOPM, B SKUX PEAreHTH 3aCTOCOBYIOTHCS B TECT-CHCTEMax ITiJl
yac eKcIpec-aHami3iB.

Metoau BHU3HAUYEHHS MAaKpPOKOMIIOHEHTIB JIOCHUThb HaJllHI, aJleé YacTo
3aiiMaroTh OaraTo 4yacy # BHMararmTh 3aCTOCYBaHHS CIICIIAJIbHOI amapaTypHu.
3HayHa YacTHHA MIKPOEIIEMEHTIB 3a TICBHHMX KOHIICHTpAIlli MO BHSBJISATH
TOKCUYHI BJIACTUBOCTi. TOMYy BUMOTH JO METOJMK aHaJi31B MIKPOEJIEMEHTIB, 110
MICTATBCS Y CKJIAJIl XapuOBUX MPOAYKTIB, CYTTEBO kKopcTKimie. KpiM nmpaBUiIbHOCTI
Ta BIJTBOPIOBAHOCTI aHaji3y, HEOOXIAHO 3a0e3me4yuTH HaJliHEe 1 TOYHE
BU3HAYEHHS KOMMOHEHTIB Ha piBHI ['/IK, 1m0 4acTo cynpoBOmXKYyeTbCSI 1ICTOTHUM
MOJAOPOKYAHHSAM aHaII3y 3a PaxXyHOK BUKOPHUCTaHHS HEOOXITHOTO ISl I[hOTO
ycTaTKyBaHHsA. Y Ta0n. 2.2 wHaBeneHi mani npo ['JIK ememeHTiB y xapdoBux
MPOIYKTaX 1 HIKHI TPAHUIN KOHIICHTpAIlld JESKUX EJIEMEHTIB, BU3HAUCHUX 3a
JIOTIOMOTOI0 ~ T€CT-CUCTEM, BHECEHHWX 10 PeecTpy THmB TecT-cUCTEM
Hepxcrangapty YkpaiHu.
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Tadomurs 2.2.

I'IK TOKCHYHMX PEYOBHH TAa HUKHS MeKa BUSHAYEHHS IX

KOHIIeHTpAaNiii 3a J0MOMOI0I0 TECT-CHCTEM

Kommnonenr, 1o

Twun 3acToCOBHOL

Huxust mexa

I'’IK, mr/n BU3HAYECHHS
BU3HAYAETHCS TECT-CUCTEMH .\
KOHIICHTpaIlii, MI/J
TecT-cMyxKa 10
Hitpar-ion 45 [naukaTopHa Tp}i61<a 10
[HnukaropHui 5
MTOPOIIIOK
_ . TecT-cMmyxKka 1
Hitput-ion 3
IngukaropHa TpyOKa 0,5
doTomMeTpuYHUI TeCT 0,025
I =
Kanmiii 0,001 HAATOPHIH 0,001
TIOPOIIOK
[aukaropHa TpyOKa 0,3
TecT-cMyxKa 10
Mizas 1,0 DOoTOMETPpUYHUN TECT 0,05
IngukaropHa TpyOKa 0,1
Tect-cmyxKka 3
: Tabnetku 3
3amni3o 0,3 ) ) 0,02
MiHOTOJIypeTany
InaukaTopHa TpyOKa 0,05
Tab
PTyTH 0,0005 | oDneT 0,000001
MiHOTOJIypeTany
Tab
Chutters 0,03 | aneT s 0,00001
MiHOTIOJIypeTany
T
Denon 0,25  Tabnerici 3 0,01
MiHOTIOJIypeTany
I v
HIMKATOPHUI 0,05
TIOPOIIIOK
Binbauit xmop 0,3 IngukaropHa TpyOKka 0,5
T
. a6J'I€.TI(I/I 3 05
MiHOTIOJypeTany

Tect-MeTom 0coOIMBO rapHi JIsl OLIHKH y3arajJbHEHUX MMOKA3HUKIB

Oe3mneku 00’ €KTy, HAITPUKJIIA, 3aTaJIbHOT TBEPAOCTI BOJU a00 CyMapHOi KIJIBKOCTI

BaKKMX METAJIB. [X qy’ke 3pydHO BUKOPUCTOBYBATH MPM aHAII31 PiAKHX XapuOBHUX
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OPOAYKTIB. Y MEpIIy Yepry Lie CTOCYEThCS aHali31B MiHEpaJIbHOT BOJIU, PPYKTOBUX
1 OBOYEBHUX COKIB, BUHHOI 1 TOPUTYaHOI MPOAYKIIi, 3a0apBICHUX Ta30BaHUX HAIMOIB
Ta 1. TecT-cucTemMu 103BOJSIOTH KOHTPOJIIOBATH BKa3aHi MPOAYKTH K 32
MOKa3HUKaMU Oe3nekH (BU3HAUYCHHS CYMHU BOXKKHX METaJliB, HITPATIB, HITPUTIB,
BUJILHOTO XJIOPY, €TaHOJIYy i METAHOJIY B 1X CyMIIlll, alleTalberi Ty, CABYIIHUX
Macen y JTIKeporoplrdaHii MpoayKIlii i iH.), TaK 1 OIMIIHIOBATH iX SKICHI TTOKa3HUKHU
(BU3HAUYECHHS acCKOPOIHOBOI KUCIIOTH, CyIb(})iT-10HIB, MOTI(EHOIBPHUX CIIOIYK Ta
iH.).

KoHTpoJIbHI NUTAHHS

1. o sBisrOTE COO0IO TECT-MeTOIM aHaii3y? Jlaiite popmyntoBaHHs
MOHSATTSM «T€CTYBAaHHS», «T€CT-3aCO0M», «TECT-METO/IUKAY, «TeCT-PopMay i
«TECT-CHCTEMa.

2. Io saBnsie cobor0 CKpiHIHT? K1 3aaa41 JO3BOJISIE PO3B’SI3yBaTH LEH
MeTOoxa?

3. BkaxIiTh TOJIOBHI MiepeBaru i OCHOBH1 HEJIOJIIKA TECTOBUX METO/IIB
aHayizy.

4. HaBediTh METPOJIOTIYHI XapaKTEPUCTUKH EKCITPECHUX METOIIB aHaTI3Yy.

5. SIki TUIK peakIlii 3aCTOCOBYIOTh y TecT-cucTteMax? SIKuM BUMOram
MOBUHHI BIJIMOBIIATH SIKICHI XIMIYHI peaKIlii, 1[0 3aCTOCOBYIOTh B TECT-METO/1ax ?

6. HaBeniTh npuKIIagu eKCrpec-MeTo /1B BUSBICHHS (PakTiB panbcudikamii
MeJy, MOJIOKA 1 TOplTYaHUX BUPOOIB, IO IPYHTYIOTHCS Ha SIKICHUX PEaKIisX.

7. BkaxiTh OCHOBHI THIH XIMIYHUX TECT-CUCTEM. JlaliTe XapaKTepUCTUKY
TecT3aco0am, 110 SABISIOTH CO0010 (hacoBaHi PO3YMHH B aMITyJiax Ta
KpaneJbHULSX.

8. lllo siBnsie co0o0t0 KparmuHHui aHami3? Sk 3M1HCHIOETHCS KPATUTMHHHMN
aHai3 Ha QUIBTPYBAILHOMY marnepi?

9. lllo sABNIAIOTH 32 CBOEIO MPUPOOIO0 IHAMKATOPHI nopowku? HaBeaiTh
KOPOTKY XapaKTEPUCTUKY HAUMOIIMPEHIIINX HEOPraHIYHUX HOCIiB pEeareHTIB.

10. HaBeniTe mpuKIaau 3aCTOCYBaHHS 1HIWKATOPHUX IMOPOIIKIB i 4ac
BU3HAYCHHS BMICTY B pO3UMHAX HITPAT-10HIB.
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3. IHCTPYMEHTAJIbHI ®I3UKO-XIMIYHI METO/I AHAJII3Y

[IIupoke 3acTocyBaHHS 1HCTPYMEHTAIBHUX (HI3UKO-XIMIYHUX METOIB
anamizy (PXMA) B aHaMITHYHIN XiMIi MMOB’S3aHO 3 THM, IO Il METOAU MarOTh
3HaYyHO OUIbIly YYTJIMBICTh TMOPIBHSHO 3 XIMIYHMMH MeTojnaMu. Bucoka
YYTIMBICTh IHCTPYMEHTAIBHUX METOIB aHaJi3y pOOUTH iX HE3aMiIHHHMMHU Tif] Yac
BUSIBJICHHSI Ta BU3HAYEHHS TOKCHYHUX KCEHOOIOTHKIB, II0 MOXYTh MICTHUTHCS Y
XapYOBHX MPOAYKTaX Yy AyKe He3HAUHINA KUTBKOCTI.

Skio 3BUYaiHUMU XIMIYHMUMHM METOJaMU MOKHA BU3HAYMTH BMICT TaKUX
PEUYOBHH Yy po34MHaAX B KUIBKOCTI ~10-5 Monb/n, To DXMA MOXKYyTh 3a0€3MEUUTH
HaJlliHE BU3HAYEHHS TOKCHYHHUX JOMIIIOK a00 KOPUCHUX MIKPOEJIEMEHTIB B
kubkocTi ~10— 9 monw/a (10-10...10-8 mac. %).

[Ipu aHamizi 00’€KTIB HABKOJMUIIHLOTO CEPEIOBHUINA 1 EKOJOTIUHOMY Ta
CaHITapHO-TIT€HIYHOMY KOHTPOJI MAII0YUX XapyOBHX BHPOOHHUITB HEOOXITHO
IIPOBEJICHHS aHali3y BEJIMKOI KUIBKOCTI MpoO MOBITPS, MPUPOAHOI, MHUTHOI 1
CTIYHOI BOJH, CLIBCHKOTOCHOJAPCHKOI MPOAYKIi, MPOJAOBOIbUOI CHUPOBHUHHM Ta
Xap4yoBUX MNponaykTiB. lle BuMarae po3poOKM HIBUAKICHUX aBTOMAaTH30BaHUX
METOAIB aHamizy. TyT Takox jgonomarairoTh i1HCTpyMeHTanbHI DXMA, myxe
BaYXJIMBOIO TIEPEBATOI0 AKUX € iX MIBUAKICTH, 3 AKOIO MPOBOJAUTHCS BU3HAYCHHS: Y
0araThOX BHIAJKaX — II€ JACKIJIbKa CEKYH/, 3a SKHMH MO>KHA OLIIHUTH TTOJOXKCHHS
CTPUIKHM Ha IIKaJl NpUCTPOr0 a00 3HaAYCHHS HU(P HA AUCIUICT IPUIIaay.

Cepen MeToAiB AOCTIIKEHHSI XapuOBUX MPOAYKTIB IIMPOKO 3aCTOCOBYIOTh
onTuyHi (hi3UKO-XIMIUYHI METOJM aHami3y, 3 SAKUX HaWOIbII 3HAYUMUMU €
pedpakTOMETpUIHUH, CHEKTPOHOTOMETPUYHUN 1 JIFOMIHECIIEHTHUM METO/IH.
Panimre iHCTpyMEHTaIbHI METOAM aHaJi3y HE MPAIIOBaId B PEKHUMI PEalbHOTO
yacy. Jlna ixHpoi peanmizamii Oynu moOTpiOHI chemianbHl J1laboparopii 3
BHCOKOKBaTI()1IKOBAHUM TIEPCOHATIOM.

3apa3 po3poOJieHl crheliagbHl MOPTATUBHI TMOJIKOBI jJaboparopii, sKi
JO3BOJIWJIA  JTOMOBHUTH ICHYIOYl TECTOBI METOAM aHajlidy ONEpaTUBHUMH
IHCTpYMEHTAJIbBHUMU  eKcrpec-meTogamu.  KopoTka  xapakTepucTuka 1
KOMITJIEKTAIllsl TakuxX J1abopaTopiit HaBeneHa y po3aun VI manoro mocioHuka. Sk
BIJIOMO, aHaJli3 XapyoBHX MPOJYKTIB 3BOAHUTHCS JIO BIIMPAIbOBYBAaHHS TPHOX
ocHOBHMX eTamiB. [lepmuM etanmom € BifgOip BHUXITHOTO 3pa3ka, THUIOBOTO JIJIst
00’€eKTa TOCIIKEHHS.

Hpyruii eran — miAroTOBKa 3pa3ka /10 aHali3y 3 MIHIMAJIbHUMHU BTpaTaMH
KOMITOHEHTIB, SIKI MiAJal0ThCcs aHamizy. st Toro mo0 yHUKHYTH B3a€MOJIH, SKi
3aBaXXyIOTh 00pOOIIl CKJIaJHOI MAaTPHUIll XapuoBOTO MPOAYKTY, CIEIIalicT MYCUTh
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MaTH BUYEpIIHI 3HAHHA MO0 XapaKTEPUCTUK 1 BIACTHBOCTEH YCiX WHOTO
KOMITOHEHTIB.

[Ticyist 4oro BUKOHYETHCSI O€3MOcepeIHIN IHCTPYMEHTAIBHUIN aHaII3 3pa3KiB
— HaWBaXJIUBIMIMKM 3aci0 XiIMIKIB, 10 MPAIIOIOTh 3 Xap4OBUMHU MPOIyKTaMH. JIJis
HOTO BIPOBAHKCHHS HEOOXITHO 3HATH 1 KJIACHYHI aHATITHYHI MeToau. [Ipu mbomy
OakaHO MaTd TMOMepeaHto iH(OopMaliio Mpo mnepeadavyyBaHUN KUIbKICHHM BMICT
JOCITIKYBaHUX KOMITOHEHTIB, 00 KOXHE 3aBHaHHS Mae OyTH pO3B’s3aHE 3a
JOTIOMOTOF0 HAMOUTBIIT T AXOSIIIOTO0 METO/TY.

Ha meit yac icHye HM3Ka pi3HUX CTaHAAPTU30BAHUX METOJIIB BU3HAUYCHHS
BMICTY KOMIIOHEHTIB y XapuoBUX Npoaykrax. e moB’s3aHo 3 TUM, 110 Pi3HI TUITU
XapyoBOi MPOAYKIIT CYTTEBO PO3PI3HSAIOTHCS 32 CBOIM CKJIAJOM, CTPYKTYpOIO Ta
(G13MKO-XIMIYHUMH BJIACTUBOCTSAMU. Biiblla yacTHHA CTaHAAPTU30BAaHUX METO/IB
3acTapiyiv, a HalOLIbII BiIOMI Cy4acH1 METOJIM HEJOCTATHRO MOIIMPEH] B aHaII3ax
HIMPOKOr0 KOJIA XapYOBUX MPOAYKTIB 1 TEX HE MO30aBIEH1 IEIKUX HEAOIKIB. Y
pe3ynbTari M 4Yac BHPOBAKEHHS CY4YaCHUX EKCIIPEC-METOJIB aHAII3Y
BUHHUKAIOTH MEBH1 TPY/IHOIII.

Cnenndika BU3HAUYECHHS KOMIIOHEHTIB Y XapydoBiM MNpOIYyKIlli 3yMOBIICHA
TUM, IO JUISI KOXXHOTO THITy BHpOOIB OakaHo miaiOpatu CBid HalOUIBII
NPUAATHUM METOJ aHami3y. ICHyrodl MeToAM BUIUIEHHS Ta BU3HAYEHHS BMICTY
MOKUBHUX  KOMIIOHEHTIB,  XapyoBUX  J100aBOK, HEOaKaHMX  JOMIIIOK,
KCEHOOIOTHKIB Ta MIKPOOPraHi3MiB CYTT€BO BIAPI3HAIOTHCSA JJIA PIZHUX THIIB
XapyoBUX MPOAYKTIB, 1 OJEpKAaTH MpU LbOMY IMOPIBHAJIBHI JaHi, OTpUMaHi
PI3HUMHU METOJaMH JIOCTATHBO CKPYTHO.

Tomy mepm HDK pEKOMEHIyBaTH TOW YW IHIIMA MeTod  JUIs
EKCIIPECKOHTPOJIF0O  SIKOCTI 1 Oe3meKkd  XapyoBOi  NPOAYKINi  HEOOX1ITHO
mpoaHanizyBat icHyro4i 1HCTpyMeHTalbHI DXMA 3 MeTow iX YHOpsSKEeHHS 1
3aCTOCYBAaHHS /10 KOHKPETHOTO THUIy Xap4oBUX BHpoOiB. Hinkue po3rmsgaroThcs
HalOUIbII mMomMUpeHi 1HCTpyMeHTadbHl DPXMA, sAKi MOXHa TOBHOK MIPOIO
BIJIHECTH JI0 €KCITPEC-METO/I1B aHai3y.

3.1. PedppakToMeTpHUHHUIA METOX aHAJII3Y
PedpakTomerpuunuii MeToa aHailzy IPYHTYETHCS Ha JIOCHIKEHHI SBUIIA
3aJIOMJICHHSI CBITJIAa TiJI Yac TMPOXO/PKCHHS TPOMEHIB 4Yepe3 MexXy MOAUTY
IPO30PUX TOMOTCHHHX CEPEIOBUIII. OcHOBHUMH nepeBaramMu
pedpakTOMETPpUYHOIO0 METO/Y € IUBHUJKICTh BUMIPIOBaHHS, AYyXKE€ Malla BUTpaTa
peuoBuH (0,01...0,1 r) 1 Bucoka TouHicTh — 0,1%. Y komOiHaIii 3 BUMIpIOBaHHSIM
HIMX (I3UYHUX BeIWYWH (TYCTUHHU, B’SI3KOCTi), XIMIYHUMH BHU3HAYCHHSIMU
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KOMIIOHEHTIB pPePpPaKTOMETPisl JO3BOJIAE€ aHAII3yBaTW MOTPIHI Ta HABITh OLIBII
CKJIQJIHI CYMIIIIl, Y TOMY YHCJII Xap4yoBi MpoayKTH. [Ipu maginH1 MpoMeHs CBITjIa Ha
MEXY IOy JBOX CEPEOBHUIIl Ma€ MICIE€ YACTKOBE BIJOUTTS CBITJIA Bij MMOBEPXHI
PO3/UTy 1 YAaCTKOBE PO3IMOBCIOJIKEHHS MOro y ApyroMmy cepeaoBuiii. HampsmMoxk
pyXy TMPOMEHIB Y JPYroMy CEpEeIOBHIII 3MIHIOETHCS BIAMOBIIHO 3aKOHY
samomuieHHs CHemiyca.

3MiHa HampsAMKY pyXy MPOMEHIB CBITJIa Ha MeXi Mmoaury (a3 moB’s3aHa 3
PI3HOI0 MIBHAKICTIO iX pyXy Yy pi3HHX cepenoBumax. DakTMYHO TMMOKa3HUK
3QJIOMJICHHSI TIOKa3y€ y CKUIbKH pa3iB IIBUJKICTH MOIIMPEHHS CBITJIA Y BaKyyMi
O1bIIIE MIBUAKOCTI MOTO PO3MOBCIOKEHHS y JaHOMY cepenoBuiii. Ha mpakruii
MOKa3HUK 3JIOMJICHHS] PEUOBUH BUMIPIOIOTH 110 BIIHOUIEHHIO HE JI0 BaKyymy, a 110
aTMOC(EepHOro MoBiTps (MOMUIIKA PU IbOMY HE3HAYHA).

[Toka3HUK 3aMOMJIEHHS € 1HAWBIIYyaJbHOI KOHCTAHTOIO IS KOXKHOT
peUOBMHH. MOro 3HAuYeHHs 3aleXkaTh Bil NPUPONH PEYOBHMHH, JOBXKHHU XBHII
Najalyoro CBITIa 1 TeMIepaTrypd. 3 MiJABUIICHHSIM TEMIEpaTypu 3HAYEHHS
MOKa3HUKIB 3aJIOMJICHHS 3MEHIIYIOTHCS, TOMY iX BHUMIPIOIOTh 3a CTaJol
TeMmriepaTtypu. Y pedpakTtomerpax — Mpuiaaax JJjis BUMIPIOBAHHS TOKA3HUKIB
3aJIOMJICHHSI 4YacTO 3/IMCHIOIOTh TEPMOCTaTyBaHHS MPU3M 1 JIOCIIIKYBaHOT
piguau. Cy4acHi pedpakTOMETpH MaOTh AaBTOMATUYHHUI TeMIepaTypHH
KoMreHcaTop. [3 30UIbIICHHSM MOBXHHU XBHWJII CBITJIa TMOKA3HUK 3aJOMJICHHS
3MEHIITY€ThCSI.

3aJIeKHICTh TOKa3HUK 3aJIOMJICHHSI BiJl JOBXWHU XBUJI Ha3WBAEThCS
nucniepciero cpitna. lle sBuie 3aBaxae BUMIPIOBAaHHSIM MOKa3HUKIB 3aJJOMJICHHS,
TOMy WOro HEOOXIAHO yCcyBaTH. BHMIPIOIOTh TOKAa3HUKUA 3aJIOMJICHHS Y
MOHOXPOMATHYHOMY CBITJIi. Y JOBITHUKAX, JIe IPUBOAATHCS 3HAYCHHS TTOKa3HUKIB
3aJIOMJICHHS, 3aBXIM BKa3ylOTh YMOBH, 32 SIKMX iX BUMIPIOBAJIM: Hal4Jacriiie
npuBOAATH 3HaUeHHs — 20 Dn nmoka3HUK 3aJ0MIICHHS, BAMIPSIHUI 32 TeMIepaTypu
200 C gns D-ninii cnektpa atomiB Hatpito (589,3 um). HaiiGunem nommpeHuMu
Ha VYkpaini € pedpakromerpu wmomeni AOOe, Ha OCHOBI SIKUX PO3pOOJIEHI
TpaauiiitHi KOHCTpyKIii pedpakromerpiB Tumy PJIY, PILJI, UP® Tomo. IcHyroui
pedpakToMeTpy CKOHCTPYWOBaHI JUIsl 3aCTOCYBaHHS JCHHOTO CBITJIa, ale
KaJiOpyIOTh 3HAUEHHS TOKa3HHUKIB 3aJOMJICHHS Ha JTOBXMHI XBWIl 589,3 HM.
[Toxa3HWKH 3aJIOMJICHHS BUMIPIOIOTH 3a JIOMOMOTOIO CIelialbHuX mpusM. Kyt
MaJIHHS, 32 SIKOTO HE BiJIOYBA€THCS 3aJIOMJICHHSI CBITJIa, HA3UBAETHCSI TPAHUYHUM
KyTOM. SKI10 rpaHnyHuil KyT naaiHas nepesuinye 400, To COCTEPIraEThCs SIBUILE
MOBHOTO BHYTPIIIHBOTO BiAOUTTA. Ha 1boMy (i3M4HOMY SBHUILI IPYHTYETHCS
poboTa pedpakToOMETpiB — IPUIATIB U1 BUMIPIOBAHHS ITOKA3HUKIB 3aJJOMJICHHS.
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3.2. ®OTOKOJIOPUMETPUYHUI METO/A aHATIZY

Meroau  JOCHIJKEHHS, WO IPYHTYIOTbCS Ha SBHIl  TOTJIMHAHHS
pPEYOBMHAMU EJICKTPOMArHITHOTO BHUIIPOMIHIOBAHHS, CKJIQJal0Th BEJIUKY TPYIMy
a0CopOIIMHMX ONTHYHUX MeTO1B. 1171 yac morauHaHHS CBITJA aTOMH 1 MOJICKYJIH
NEePexXoATh y 30yKeHUN CTaH. 3ajJeKHO BiJ BHAY YacTOUOK, IIO MOTIMHAIOTH
MIPOMEHI, Ta crmoco0y TpaHcdopMallii MOTIMHEHOT EHeprii po3pi3HSAI0Th Taki
METOJIH:

— aTOMHO-a0COpOLIHHUI aHaNi3, 0 TPYHTYEThCS Ha MOTJIMHAHHI CBITJIOBO1
€Heprii aToMaMu JOCI1KYBaHUX PEYOBHH;

— MOJIEKYJIIpHO-a0COpOIIMHUN aHalli3, 10 IPYHTYEThCS Ha JIOCIIKEHHI
MPOIIECIB MOTJIMHAHHS CBITJIa MOJIEKYJIaMH PEUYOBHH B YJIbTPad1071ETOBINA, BUAUMIN
Ta 1H(ppadyepBOHIA 00MacTIX cnekTpa (CrneKTpodhoTOMETpid, (POTOKOJIOPUMETPIS,
IKcnekTpockoris);

— aHaji3 TPOIECIiB  PO3CIIOBAHHS  CBITJIOBOI  €HEPrii  4acTOYKaMHU
JOCIIIKYBAaHUX PEYOBHH (TypOI1TMMETPUYHHI Ta HEPEITOMETPUUHHUIA METON);

— JIIOMIHECUEHTHUU ((QIIOOpOMETpPUYHUI) aHami3, IO O0a3yeTbCs Ha
BUMIPIOBaHHI 1HTEHCUBHOCTI BHIIPOMIHIOBaHHS, K€ BUHHUKAE TIiJ] Yac BUIIJICHHS
eHeprii 30yI>)KeHUMH aToMaMH a00 MOJIEKyJIaMH JOCIHIKYBaHMX PEUOBHH. YcCi
BKa3aHi BUIIE METO/IU MOETHYIOTh B OJJHY T'PYIy CIIEKTPOCKOMIYHUX METO/IB, X0Uua
BOHM ¥ MaloTh ICTOTHI pO3XO/KEHHS B MeTOoAMKax aHamizy. llpu npomy
(OTOKOJIOpUMETPUYHI 1 CHEKTPOPOTOMETPUYHI METOIU IPYHTYIOTHCS Ha aHalli3l
B3a€MO/IIi BHUIPOMIHIOBaHHS 3 OJHOPIAHMMHM CHCTEMAaMH, TOMY iX 3BHYANHO
MOEIHYIOTH B OJIHY TpyITy (P OTOMETPUYHUX METOIIB aHATIi3Y.

DOTOKOJIOPUMETPUYHUI aHaii3 (MonekysipHa abcopOiriitHa
CIIEKTPOCKOTIISI) BITHOCHUTHCS JI0 ONTHYHHMX METOMIB JOCITIIHKCHHS 1 € OJHUM 3
HaWMOMMpEHIMUX  (I3UKO-XIMIYHMX  METOJIB  aHamizy. BiH  MHpPOKO
3aCTOCOBYETBCS JJIi KOHTPOJIO SIKOCTI THWTHOI BOJAM, JIKIB, MPOJAOBOJBYOL
CUPOBHMHH 1 XapuOBOi MPOTYKLIi.

DOTOKOIOPUMETPUYHUI METOJ € CTAaHIaPTH30BAaHUM METOJOM BU3HAYCHHSI
3araJlbHOTO BMICTY OLIKIB Ta BYTJIEBOJIB y OUIBLIOCTI BUAIB XapYOBHUX MPOJYKTIB.
MeTton TpYHTYyETbCS Ha 3aTHOCTI 3a0apBJICHUX PO3YUHIB  TOTJIWHATH
CJICKTPOMArHiTHE  BHUIPOMIHIOBAHHS B  yabTpadloieToBid, BUANMIN Ta
1H(pavepBOHIi 00IACTIX CIEKTPY.

VY doTOMETpUYHMX METOAaX BUKOPUCTOBYIOTH BUOOpYE MOTJIMHAHHS CBITIA
MOJIEKYyJIaMU aHai30BaHOi peuoBUHH. CBITJIO, K BIJIOMO, SIBJIIE COOOIO TMOTIK
YacTOYOK, SIKI Ha3MBalOTh KBaHTaMu abo (oroHamu. EHeprisi KOXKHOro KBaHTa
BU3HAYAETHCS JIOBKUHOIO XBWJII BHUIPOMIHIOBAHHSA. Y pe3yjbTaTi MOTJIMHAHHS
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BUIIPOMIHIOBaHHS MOJIEKYJa JOCTIIKYBAaHOI PEUYOBHUHH MEPEXOIUTH 3 OCHOBHOTO
CTaHy 3 MiHIMaJabHOIO eHeprieto El y Oulbinl BUCOKMI eHepreThuHuil ctaH E2.
EnexTpoHHI nepexoju, siki BUKJIUKAHI MOTJIMHAHHSIM YiTKO BU3HAYEHUX KBAHTIB
CBITJIOBOI €HEPTii, XapaKTepU3YyIOThCs HASBHICTIO BIAMOBIIHUX CMYT TMOTJIMHAHHS
B CJIEKTPOHHUX CIIEKTpax THX MOJEKYJ, IO MOMNIMHAIM CBiTio. [lornuHaHHs
CBITJIa BiJOYBAa€ThCS TUIBKM Yy BHUMAJAKaX, KOJW EHEPris IMOTJIMHYTOTO KBaHTa
30iraeTbes 3 pi3HuUIElo eHeprii AE MK KBAaHTOBUMHU €HEPTeTUYHHMH PIBHSIMH B
KIHIIEBOMY 1 TOYaTKOBOMY CTaHaX MOJICKYJIH.

3alie’KHO BiJl 3aCTOCOBHOI anapaTypu po3pi3HIOTh CIEKTPO(YOTOMETPUUHUN
METOJ — aHali3 pPEYOBUH [0 TMOTIMHAHHIO MOHOXPOMATHMYHOIO CBITIA 1
(GOTOKOJIOpUMETPUYHUN  METOJ — aHaji3 PpPEYOBHMH IO iX TMOIVIMHAHHIO
MOJIIXPOMATHYHOTO CBITIA y BuAMMIA o0nacti cnekrpa. OOujgBa MeTonu
IPYHTYIOTBCSI Ha NPSIMO MNPONOPLIMHIN 3aJ€KHOCTI MK CBITONOTIMHAHHAM 1
KOHLIEHTPALIEI0 PEYOBHH, K1 IOTJIMHAIN CBITIIO.

[lornuHaHHS pEYOBMHAMHU COHSYHHX TPOMEHIB MIJKOPSETHCS 3aKOHY
byrepa-JlamGepra-bepa, axuit Mae Take hopmyoBaHHS: «31aTHICTh 3a0apBICHUX
PO3YMHIB MOTJIMHATH CBITJIOBY €HEPril0 MPSMO MPOIOpIIiifHa KOHIICHTpallli B HUX
PEYOBHH, SIK1 TOTJIMHAIOTH CBITJIO, 1 TOBIIIKHI IIAPY IIUX PO3YUHIBY.

3.3. JIroMiHecHIeHTHHIT MEeTOI AHAJTI3Y

SABuia nroMiHecneHii, payopecueHilii, pocdopecieniiii JlroMmiHeceHIis €
OJIHAM 3 IIHPOKO PO3MOBCIOKEHUX B MPHUPOAl BHUAIB BUIPOMIHIOBAaHHA. Jlyxke
Oarato pedoBHWH 3/1aTHI JroMiHecIlitoBaTh. [Ipu 11boMy BOHM MOXKYTh TiepeOyBaTu B
ra3onoj1ioHOMy, piIKOMy ab0 TBepJOMY cTaHax. Tak, JTIOMIHECIICHTHI BIACTUBOCTI
BUSBIISIIOTE Oy, |2, neski comi, apomMaTudHi crioinyku (HadraniH, 6€H30J1, aHTpaleH
Ta iX MOXIiH1), pO3YMHU 0araTb0X OApBHUKIB, a TAKOXK 0Arato iHIIMX PEYOBHH.

JItTOMIHECLIEHTHHI aHami3 — 1€ CYKyOHICTh METOAIB aHali3y, LIo
IPDYHTYIOTbCS Ha CIOCTEPEXKEHHI sBHILNA JIOMIHECHEHIIi. JIroMiHECLEeHIIIE
HA3UBAIOTh CBITIHHS aTOMIB, 10HIB, MOJIEKYJ Ta 1HIIUX OUIBII CKJIAJHUX YaCTOUYOK
PEUYOBHHH, SIKE BUHHUKAE TIiJ] Yac MEPEXOAy B HUX EJICKTPOHIB MPU MOBEPHEHHI 31
30y/KeHOTO cTany B HopMmaubHe. [1[00 pedoBrHa movana JTIOMIHECITIFOBATH, 10 HEl
HEOOXITHO TMIJABECTH 330BHI TEBHY KITbKICTh eHeprii. YacTku peuoBUHH,
MOTJIMHAIOUN C€HEPrito, MepexoasTh y 30yIKeHHW CTaH, nmepeOyBaiodu B HHOMY
neskuii gac. [ToTiM BOHM BEpPTAIOThCS y CTaH CIOKOK, BIJAAIOYM TPH IHOMY
YacTUHY €Heprii 30y/KeHHs Yy BUIJIAIlI KBaHTIB JtoMiHecueHiii. Take
BUMNPOMIHIOBaHHS HAa3UBAIOTh «XOJIOJHUM CBITIIOM», OCKUIBKHA BOHO HE BKJIFOYAE B
cebe TEeIIoBy €HEeprilo.

29



JIromiHeCIeHIIIs] XapaKTepU3y€eThCs IEBHOIO TPUBAIICTIO 30y KEHOTO CTaHy,
sgKa JJI pI3HUX PEUYOBUH Ma€ Pi3HI cepenHi BenuyuHu. CepenHs TPUBAIICTh
30y/DKEHOTO CTaHy — T BHU3HAUYAETHCA BIACTUBOCTAMU 30Y/DKEHOI YacTKu W
BIJIMBOM Ha HEl HABKOJIMIIHBOTO CEpPEJOBUINA. 3ajeXHO BIJ BHIY JDKepena
30y/DKCHHSI ~ PO3PI3HSIOTH  TEPMOJIIOMIHECIICHINIO,  PaIi0IIOMIHECIICHIIIIO,
XEMUTIOMIHECIICHITII0 Ta iH. Haigacrime mxepenom 30yIKEeHHS JIFOMIHECIIEHITIT €
CBITJIOBI IIPOMEHI ONTHYHOTO Jiana3oHy yJIbTpagioNeTOBUX 1 BUAUMHUX YaCTOT, y
TAKOMY BUIIJIKy SIBUIIEC HA3UBAIOTh (POTOIIOMIHECIICHIIIEIO.

SxicHUN TIOMIHECHICHTHUN aHalli3 IPYHTYEThCS Ha BUHMKHEHHI CBITJIOBHX
XBUJIb PI3HUX KOJBOPIB, B3aJIGKHO BIJI XIMIYHOI TPUPOJU OIMPOMIHEHOI
peuoBHHWIIOMIHO(OpA, TOOTO 3aCTOCOBYETBCS caM  (akT  JIFOMIHECICHITI]
JTOCHKyBaHOT pedoBuHU. Lleil edekT MokHA crocTepiraTd Bi3yaldbHO abo 3a
JIOTIOMOT'OI0 MPOCTUX MOPTATUBHUX MPHUJIAAIB — JIIOMUHOCKOIIB bl JTIOMIHOMETPIB.
BunuieHHs 3 TOBHOTO CBITJIOBOTO IMOTOKY BUIIPOMIHIOBAHHS MEBHOT CIIEKTPAIBHOT
JUISIHKY, $IKa J00pe TMOTJIMHAETHCS JOCTIIKYBAHOIO CIIOJYKOI, JOCSATA€ThCS
3aCTOCYBaHHSAM Y JIIOMUHOCKOIAX ONTUYHUX PuIbTpiB. HallOUTBIIT CEIEKTUBHUMH €
iHTepdepeH il GUIbTPU, SKI MOXYTh MNPOMYCKaTH CMyTH Bchoro y 10 HM
mupuHd. KigbKICHUM JIIOMIHECHIEHTHUM aHali3 TPYHTYEThCS HAa BUMIPIOBaHHI
IHTEHCUBHOCTI ~ JIIOMIHECILICHI[Ii  PEYOBUH-TIOMIHOGOPIB 32  JOMOMOTOIO
dbayopoMeTpiB a00 NUIIXOM peeCTpallii CIEKTPiB JIOMIHECICHINT CHellalbHUMU
cnexkTporpagamu.

[lin yac anamizy 0araTOKOMIOHEHTHUX XapyOBHUX MPOJYKTIB BU3HAUEHHIO
3BHYAHHO TEpeAyIOTh oOmepallli 1Mo BHAUICHHIO Ta OYHINCHHIO JIOCIIHKYBaHO1
pedyoBHHH a00 MAaCKyBaHHIO JOMIIIOK CIHEIiaIbHUMH peareHTamu. [Ipu 1pomy
BCTAHOBIIIOETHCS 3AJIEKHICTh MK 1HTEHCHUBHICTIO JFOMIHECIIEHTHOIO CBITIHHA H
KOHIIEHTpAIEI0 peuoBUHU-TIIOMIHO(oOpa. [Tpy Manux KOHIEHTpaIlissX peYOBUHU B
PO34MHI 1HTEHCUBHICTh JIFOMIHECLIECHIIII pomnopiiiiiHa Horo BmicTy. [lpu 3HauHuX
KOHLIEHTpALIsIX PEYOBUHU 115l TPOMOPLINHICTS TOPYIIYETHCS.

ToMy nonepeHbO BCTAaHOBIIOIOTH TaKy 3aJ€KHICTh JJIs Cepil CTaHIapTHUX
pPO3UMHIB 13 3a3Aajieri/ib BIJIOMOIO KUIBKICTIO JOCHIKYBaHOI PEUYOBHMHU. 3a
JAaHUMH, OTPUMaHUM TIPU BUMIPIOBaHHI Cepii CTaHIAPTHUX PO3YMHIB, OYIYIOTh
KamiOpyBaibHM  Tpadik, 10 XapaKTepU3y€e 3aJIeKHICTb  1HTEHCUBHOCTI
JIOMIHECIICHTHOTO BHUIIPOMIHIOBAHHS aHAJII30BAaHOTO PO3YMHY BiJ] KOHIIEHTpAIIil B
HbOMY pEYOBHMHHU-TIOMIHOMOpa. VY OLIBII TOYHUX METOAUKAX KUIBKICHOTO
JIOMIHECIICHTHOTO  aHalli3y  KOPUCTYIOTBCS  HE  3a3Jalieriib  CKJIAJCHUM
KamiOpoBaHUM TpadikoM, a BHU3HAYEHOIO IIiJI Yac aHaji3y I1HTCHCUBHICTIO
JIOMIHECIICHI[II ~ CTaHJapTHOrOo  (€TaJloHHOro)  po3uuHy.  llopiBHIOIOUM
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IHTEHCHBHICTh JIIOMIHECIICHIIII PO3YMHY HEBIJOMOI KOHIICHTpAIlii 3 €TaATIOHHUMH
pPO3UYMHAMH PO3PaxOBYIOTh BMICT PEYOBHUHM Y JOCHIIKYBaHId mpobOi. Tomy mpwu
3/1MCHEHHI BUMIPIOBaHb 1HTCHCUBHOCTI JIIOMIHECIICHIIIT YK€ BaXKJIMBO CTBOPHUTH
1IEHTUYH1 YMOBH JIJIs1 JJOCJIIPKYBAHOTO 1 CTAaHJAPTHOTO PO3YHHIB.

Hlupoke 3acTocyBaHHS B aHATITHYHIM XiMii 3HAWIUIA JIIOMIHECHEHTHI
1HAMKATOPH, K1 3MIHIOIOThH MiJ Yac TUTPYBAHHS B TOYIll €KBIBAJIEHTHOCTI KOJIp
ab0 1HTCHCHBHICTh CBITIHHS PO3YMHY, IIO0 TUTPYIOTh. JIFOMIHECIIEHTHI METOAH
MiIPO3AUIAIOTH Ha JIB1 TPYIIH:

— METOAM, 10 TIPYHTYIOTbCSI Ha CIIOCTEPEKEHHI BJIACHOi JIFOMIHECLIEHIIIT
aHaJ130BaHOT PEUOBHHU (COPTOBUM aHAII3);

— METOJH, 0 IPYHTYIOThCS Ha (pikcarlii BUHUKHEHHS JIFOMIHECIICHITT ITi]T
yac B3a€MO/I1i aHaJII30BaHO1 PEYOBUHU 3 peakTUBaMU ((IyOpECIeHTHUIN aHali3).

JItOMIHECLIEHTHHMII aHali3 3aCTOCOBYIOTh HaBITh TOAl, KOJH JOCIIIKYyBaHA
CIIOJTyKa He JIroMiHecIito€. J[J11 Iboro HeoOX1THO JUIIIE MiIITYKaTH PEaKTUB, SIKUM,
B3a€EMOJIiI0Yl 3 II€I0 CIOJYKOIO, YTBOPIOE TMPOAYKTH, 3/1aTHI JIFOMIHECI[IFOBATH.
[Tpuknagom mMoxe 0yTu PIIyopuMETpUUYHHIN METOJT BU3HAYCHHS BMICTY BiTamiHy C
y XapyoBHUX MPOAYKTaX, SKUM O0a3yeThbCs Ha B3aEMOJII JEripoacKopOiHOBOI
KUCIIOTH 3 O-(QEHUICHA1aMIHOM 3 YTBOPEHHSM (DIIyOopeciiiooyoi CHOIYKH,
IHTEHCUBHICTh (DIIyopecueHlli sSKoi mpomnopiiiiiHa KoHieHTpauii Bitaminy C B
po3uMHI. 3HAYHE YHUCJIO MECTULUIIB, 1O He ¢ayopecuitoTts, a came JJIT,
METOKCUXJIOP, aJlbJPIH, XJOpJlaH, TEeNTaxjop Ta IHII JIETKO MePEeBOASIThCA
XIMIYHUM HUIIXOM Y (PITyOpECUEHTHI CIIOTYKH.

TakuM YHHOM JIFOMIHECHIEHTHI METOJM MOXYTh 3aCTOCOBYBATHUCS IS
BU3HAYCHHS  TMPAKTUYHO  OYyJb-IKOTO  €JIEMEHTa, 0ararbOX OpraHIYHHX,
010JOTIYHOAKTUBHUX Ta IHIIUX pe4oBHH. KpiM TOTrO, JIFOMIHECHIEHTHUN aHali3
MTOBHICTIO BIIMIOBIZIa€ BUMOTaM €KCITPEC-METOY.

3.4. lloTeHwioMeTpUYHUI METOI AHAJTIZY

EnexTpoxiMiuHi MeToau aHamizy EIeKTpoXiMIYHUMHU  Ha3HBaIOTHCS
MPOIIECH, IO MPOTIKAIOTh B PO3YMHI MMiJl BIUIMBOM EJIEKTPUYHOTO CTPyMy, a0o
IpoLECH, epedir IKUX CYMPOBOIKYETbCS BUHUKHEHHSAM €JIEKTPUYHOTO CTPYMY B
30BHILITHBOMY JIAHIIIOTY.

EnexTpoxiMiuHi MeTOIM aHaN3y 0a3ylOThCS Ha:

— €JICKTPOHUX PEaKIisX;

— Ha MEePEHECEHHsI eJIEKTPUKH Yepe3 PO3UMHH €JIEKTPOIITIB.

B enekTpoxiMiYHUX METOAaX BUKOPUCTOBYIOTH 3aJIEKHICTh BHUMIPIOBAHUX
napameTpiB eJIEKTPOXIMIYHUX MPOIIECIB BiJl CKJIay PEYOBUHHU, 1110 BU3HAYAETHCS B
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JOCTIKyBaHOMY po3uuHi. [IJis BU3HAUEHHS KOMIIOHEHTIB y po6ax mpsiMUMH abo
HEMPSIMUMHU ~ €NIEKTPOXIMIYHUMH METOJaMH KOPHUCTYIOTbCSI BUMIPIOBaJIbHOIO
CXEMOI0, IO CKJIATAETHCA 3 €ICKTPOXIMIYHOT KOMIPKHU (€IEKTPOAH, SIKI MICTATHCS
y JOCIIDKYBAaHOMY CEPEIOBHIIN) 1 30BHIIIHBOTO JIAHIIOTAa (METAJICBl MPOBIIHUKU
Ta BUMIpIOBaJIbHUM mpHCTpii). IcHye gekinmbka cucteM — Kiacudikarii
€JICKTPOXIMIYHUX METO/IIB aHATI3y 3a PI3HUMH O3HAKAMHU.

3a mpUpOIOI0 JKEpesa eIeKTPUYHOI €Heprii B CHCTEeMI PO3PI3HSIOTH IBI
TPy METOIB:

— NOTEHIIIOMETPUYHI METO/IH, B SIKUX JIKEPEJIOM EJIEKTPUYHOI Heprii € cama
CJICKTPOXIMIYHA CUCTEMA, 1110 SBJISi€ COOOI0 TaJIbBaHIYHUI €JIEMEHT;

— METOJIM 13 3aCTOCYBAHHSIM 30BHIIIHBOTO JpKepena cTpymy. 1o ocTaHHIX
METO/IB BIJTHOCSATHCS:

— KOHAYKTOMETPUYHMI aHali3, LI0 IPYHTYEThCA HA BUMIPIOBaHHI
€JIEKTPUYHOI IPOBITHOCTI PO3YHHIB;

— BOJIbTAMIIEPOMETPUYHHMIA aHaJI3, IO IPYHTYETbCS HAa BUMIPIOBAHHI
BEJIUYMHU CTPyMy, SIK (DYHKIIT KOHIEHTpAIil pO3YMHY 1 MPHUKIAJACHOI B1JIOMOT
PI3HUIII TOTEHITIATIB;

— KYJIOHOMETPUYHHUI aHaji3, 10 I'PYHTYEThCS HA BUMIPIOBAHHI KiJIBKOCTI
€JICKTPHKH, SIKA MIPOMIILIIA Yepe3 PO3UHH, SIK (PYHKIIIT 1Oro KOHIIEHTpAallii;

— €JIEKTPOrpaBIMETPUYHHI aHaIlI3, 110 IPYHTYEThCS HA BUMIPIOBAaHHI Macu
MPOJYKTY €JEKTPOXIMIYHOI peaKiiii.

3a cnocoOOM 3aCTOCYBaHHSI €JIEKTPOXIMIYHI METOJU MOIUISIOTH Ha MPsMI 1
Henpsimi. [lpu 31iiCHEHHI NPSMUX METOJIB BHUMIPIOETHCS EJIEKTPOXIMIYHUMN
napameTp, MO BEIUYHMHI SKOTO 3HAXOASATh BMICT PEYOBMHH B po3umHi. [0
HEMPSIMUX METOIB BITHOCSATHCS TUTPUMETPUYHI METOAM aHamizy. [Ipu BUKOHaHHI
TaKUX aHali31B y MPOIECI TUTPYBAHHA BUMIPIOIOTH TEBHHUM E€JIEKTPOXIMIUHUN
napameTp. Ha migctaBl Horo BUMIPIOBaHHS BU3HAYAIOTh KIHEIb TUTPYBAaHHS —
NOCSTHEHHA a00 BHU3HAYEHHS TOYKH €EKBIBAJEHTHOCTI. BIAMOBIAHO 10 1€l
kinacudikanii  po3pi3HAIOTh,  HAOPHUKIAA, MNpPsAMY  KOHIYKTOMETpIIO 1
KOHJYKTOMETPUYHE TUTPYBAHHS a00 MPSAMY MOTEHI[IOMETPIIO 1 MOTEHI[IOMETPHUYHE
TUTPYBaHHS.

Enexmpooni npoyecu i knacughixayis enekmpoois

Ilomenyiomempisi — METOJ] BU3HAYEHHSI KOHIICHTPAIIl1 PEYOBUH y PO3UYMHAX,
SKUU IPYHTYETHCS HA BUMIPIOBAHHI 3HAYEHb €JIEKTPOAHUX MOTEHLIAJIB, BEJIMUYNHU
SKUX BU3HAYAIOTHCS KOHIICHTPAIIEI0 B pO3UMHAX BIJMOBITHUX 10HIB.

EnexTponom Ha3WBarOTh CYKYMHICTh JBOX KOHTAaKTYIOUHX (a3, OfqHa 3 STKUX
€ npoBigHUKOM II-rO0 pomy, HampUKIIaax PO3YMHOM E€JIEKTPOJITY, a 1HIIa (MaTepial
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CJIEKTPO/y) — MPOBITHUKOM [-TO popdy, HampuKIamg, MeTaaoM. Y TaKUX CHCTEMax
Ma€e MicClle HEKOMIICHCOBaHUW OOMIH KaTiOHaMH MDK METajJoM 1 PO3YHHOM
CJIEKTPOJITY, BHACIIOK YOro MeTal HaOyBa€ 3apsiiy. AKTUBHI MeETalH, SK
NpaBuiIoO, 3apsAKAIOTbCA HETAaTUBHO, MAJOAKTHBHI — mo3uTuBHO. [licns
npuUI0aHHS METaJIOM 3apsiay A0 HOTo MOBEPXHI 3 €JICKTPOIITY HAOIMKAIOTHCS 10HU
IPOTUJIEKHOTO 3HAKY, YTBOPIOIOYM Ha TOBEPXHI PO3ALTY «METal/€IeKTPOIIT»
no/BifHKYN enexTpuyHuii map ioHiB (I1ELL).

Y wmexax [IEHI Mix enekTpogoM Ta €JIeKTPONITOM BHHHKAE PI3HUIA
MOTEHIIAIIB — €&, SKY Ha3UBaIOTh eleKmpoOHuUM nomeHnyiarom. BennunHa
CJICKTPOAHOTO MOTEHINATy 3JICKUTh BiJ IPUPOIN METally 1 KOHIIEHTpaIlli 10HIB B
enekTpouiTi. Po3paxoByroTh ii 3a qomomororo piBHAHHS HepHcTa 1 BUMIPIOIOTH Y
Bonwrax [B].

Y  [OTEeHUIOMETPUYHUX  JOCIIUKEHHSX  3aCTOCOBYIOTH JIBa  KJAacH
CJICKTPOIB:

— €JIEKTPOHOOOMIHHI €JEeKTPOIH, Ha MIK(a3HUX MeXaX SIKUX MepediraroTh
peaxiiii 3a yuacTio efeKTpoHiB (enextpoau I-ro i II-ro poay Ta OKHCHO-BITHOBHI);

— 10HOOOMIHHI €JEKTPOaU, Ha MDK(A3HUX MeXax SKUX IMepediraroTh
10HOOOMIHHI peakiIii, Il eJIEeKTPOAU 3BHYAWHO 3aCTOCOBYIOTH SIK 10HCEJICKTHBHI.
Enextpogun I-ro pomy 3a OynoBowo SBISIIOTH COOOI0 MeTajau, 3aHypeHI B
€JIEKTPOJIT, IO MICTUTh KaTiOHM Lboro wmetainy. Enektpoagu I[-ro pony
300paxyroTh y BUTJIS1 Takux cxem: MelMen+.

Ha noBepxHi MmeTany nepebirae 000poTHA €JIEKTPOIHA PEAKIIIS:

Men* + ng 2 Me°

3aJIeKHICTh  €JICKTPOJHOTO TMOTEHIlaly BiJi AKTHUBHOCTI MOHIB, IO
NPUIMAIOTh Y4acTh B €JIEKTPOJHIN peakili HOCUTh Ha3By piBHAHHS HepHcra.

Cmanoapmuuil enekmpoOHuii. nomenyial — 1€ 3HAYEHHS TMOTEHIaTy
CICKTpOAY, IO TepedyBae 3a CTaHJAAPTHUX YMOB, TOOTO KOJIM aKTHUBHOCTI YCIX
10H1B, 1[0 BU3HAYAIOTh BETUYUHY MOTEHITIATY, JOPIBHIOIOTH OJMHMUIII.

Axmusenicms pevosunu abo iouny - 1e (Hi3uyHa BEIIMUMHA, IT1JICTAHOBKA SKO1
3aMICTh 1X KOHUIEHTpALiil y Oyab-siKi pIBHSHHS POOUTH iX NPUAATHUMH IS
PO34YHMHIB €JIEKTPOJIITIB.

3.5. KonaykToMeTprYHUil MeTO aHAJTI3Y
Enexmponposionicme pozuunie enrexmponimis
Enexmpuunuii cmpym — 1e HanpsIMJIEHUN pyX 3apsKeHHX 4dacTouok. Ha
BIJIMIHY BIJl METaliB, Ji¢ TPOBIJIHUKAMU CTPyMy € €JIEKTPOHHU, Y PO3UYHMHAX
CJIEKTPOJITIB  €NEKTPUYHUN CTPYM BHHHMKA€ BHACIIJOK IIJIECHPSIMOBAHOTO
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NEPEeMILEHHS 3apsAHKEHUX 10HIB B €JIEKTPUYHOMY IOJI, CTBOPEHOMY MIX JIBOMa
eqekTpogaMu. Enektponith 1mie  Ha3uBawTh npoBigHukamu II-ro  pomy.
Enextpuunuii omip OyAb-SKOTO TMPOBIJIHUKA 3aJCKHUTh B HOro MPUPOJIH,
JOBXKUHHU — | 1 110111 epepizy — S.

Benuunna, obepHeHa omnopy, Ha3UBAETHCA enekmponposionicmio. KinbkicHO
3MATHICTh  ENEKTPONIITIB MPOBOJUTH  CINEKTPUYHUNA CTPYM  BH3HAYAETHCSA
BEITMYMHAMH TTUTOMOI 200 MOJISIPHOI €JIEKTPOTPOBITHOCTI.

Ilumoma enexmponpogionicms — 11¢ TMPOBIAHICTH PO3YMHY, IO MICTHTHCS
MDXK JIBOMa €JICKTPOIaMH TuTolero 1 cM2, K1 3HaXOIAThCs Ha BifcTaHl 1 cM, TOOTO
dbakTHYHO 1€ eJeKTpompoBigHIiCTH 1 M enekrporaity.  [lutoma
€JIEKTPOIPOBIAHICTE — 1€ BEJIMYUHA, 1110 OOepHEHA TUTOMOMY OIOPY:

[luTomMa eNeKTPONPOBIAHICTh EJIEKTPOIITIB 3aJ€KUTh BiJ MPUPOAM 10HIB,
110 CKJIAal0Th €JEKTPOJIT, IX KOHIEHTpAlli, 3apsAay 1 MBUAKOCTI PyXy, a TaKOXK
BIJl TeMIiepaTypu po3uuHy. [Ipu 30UTbIIEHH] KOHUEHTpAIll €JIEeKTPOIITy MUTOMA
€JIEKTPOIPOBIAHICTh 30UIBIIYETHCS MPOMOPLINHO YHCIY 10HIB Yy PO3YMHI, ajie
HIC/sl JOCATHEHHSI MEBHOTO MAaKCUMyMYy ITOYMHA€ 3MEHIIYBATHCS BHACIHIJIOK
YTBOPEHHSI B pPO3UMHI aCOI[1aTiB 10HIB.

Haiinpocriun acomiat — 11e HEHTpaJibHI YaCTOYKH, 10 CKIAAAIOTHCA 3 TBOX
MPOTUIIEKHO 3apsKeHUX 10HIB. [Ipy miIBUILIEHH] TEMIIEpaTypu Ha KOXKEH Ipajlyc
€JICKTPONPOBIAHICTh PO3UMHIB 30UIbIIYETHCA HA 2...2,5% BHACHIIOK 3MEHILICHHS
CTYIEHs TipaTalii 10HIB Ta B A3KOCTI cepeloBHILNa. ToMy MiJ 4ac BUMIPIOBaAHHS
€JIEKTPOIPOBIAHOCTI PO3YMHIB MIATPUMYIOTh CTaNICTh IX Temrmeparypu ado
3aCTOCOBYIOTH Tipwuiaau, oonaanani ACTK.

Monsapna enexmponpogionicms — 11€ TPOBIIHICTE 00’€My pPO3YHHY, IO
MICTUTh 1 MOJb PEUOBMHM 1 3HAaXOAUThCA MK JBOMa NapajcibHUMHU
CJICKTPOAaMH, PO3TAIlIOBAHUMHM Ha BiJCTaHl 1 M.

3.6. XpomaTtorpadiuHi ekcnpec-MeToAU aHATIZY

Xpomamoepagisn — e Ppi3uKo-XIMIYHUN METO PO3AUICHHS Ta 11eHTU(IKALIii
pEYOBHH, SKUN 0a3ye€Tbcsl HA PO3MOAUI KOMIIOHEHTIB MK JBOMa (azamMu —
HEPYXOMOIO Ta PyXOMOIO.

Hepyxomoro 3BUYaitHO CITy’)KUTh TBEpAU COpPOCHT YW IUTIBKA PIIUHU, SKa
HAHECEHAa Ha MOro MOBEPXHIO.

Pyxoma ¢aza — 1e piguHa yu IHepTHUH Ta3, SKUH MPOTIKAE Yepe3 HEPYXOMY
dazy.
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XpomatorpadiyHuii METOI  JO3BOJISIE  PO3IUIATH 0AaraTOKOMIOHEHTHI
CyMmini, 17eHTH(]IKyBaTH KOMIIOHCHTH Ta BHW3HAYaTH i1 KUIbKICHMM 1 SIKICHHI
CKJIaJ.

XpomarorpadgiyHuii METOJ JOCIIIIKEHHS SBJISE€ COOOIO:

— HaWOLIBII PO3MOBCIOKEHUM 1 JOCKOHAIUNA METOJI PO3UICHHS CyMilen
aTOMIB, MOJIEKYJ, 130MepiB, BMC, sikuii rpyHTy€eTbCsA Ha MiHIMaJIbHIHM Pi3HUIN B 1X
(b13UKO-XIMIYHUX BJIACTUBOCTSIX;

— VHIKQIBbHUH METOJ SKICHOTO 1 KUIBKICHOTO aHali3y CKIATHUX
0araTOKOMIOHEHTHHUX CyMIIIIeH;

— MpenapaTuBHUN 1 MPOMUCIOBUNM METOJ| BUJIJICHHS PEYOBUH Y UYHUCTOMY
BUTJIS/II.

Xpomarorpadii — 1€ HOBUM BeJIbMU €(PEKTUBHUM METOJ PO3AICHHS
pPEYOBMH 1 BHW3HAYEHHS iX BMICTY B CKIAQTHUX JHUCICPCHUX CHCTEMax.
3acTocoByro4YM XxpoMmaTtorpadiuHi METOAN, MOKHA BU3HAYATH KIJIbKICTh TOKCUHIB Y
HABKOJIMITHBOMY CEPEAOBHILI 1 XapyOBId MPOIYKLII BKE MPH iX KOHLEHTPALIsAX
~10-10%. [H111 aHATITUYHI METOJIM HE MOXXYTh KOHKYPYBaTH 3 XpoMaTtorpadiero
32 YHIBEPCAJIBHICTIO 3aCTOCYBaHHS 1 €(QEKTUBHICTIO IIiJI Yac aHali3y TaKuxX
CKJIaJHUX 0araTOKOMIIOHEHTHUX CYMIIIEH, IK Xap4yoBl MPOIYKTH.

3a MexaHi3MOM pO3[IITy KOMIIOHEHTIB PO3PI3HSIOTh Taki BHJA METOIU
xpoMaTtorpadiyHOTO aHami3y: ajcopOIliiiHa, po3Mno/iiIbHa, I0HOOOMIHHA 1 0caoBa
xpomarorpadis.

Aocopbyitina  xpomamoepaghisi 3acHOBaHa Ha BHOOpUil  ajmcopOIi
(mornuHaHHI) OKpPEMHMX KOMIIOHEHTIB aHaII30BaHOI CyMilll  BIAMOBIIHUMH
aacopoerTtamu. Ilpu poOOTI MM METOAOM aHAII30BaHUN PO3YHMH MPOMYCKAIOTh
yepe3 CTOBMYMK, 3aIIOBHEHUN JpIOHUMHU 3€pHAMU aIcCOPOCHTY.

Ha xapakrtepi ofepxyBaHHMX XpOMaTOTpaM CHUJIBHO MO3HAYAIOTHCS MPHUPOJIa
W CTpyKTypa aacopOeHTYy, BJIACTMBOCTI pPO3YMHHHMKA, CIOJykKa © OymaoBa
aHaTI30BaHOT PEYOBHHM, IIBUAKICTh pyXy pO34YMHY, Temrmeparypa ¥ T.II.
3acTOCOBYIOTH  aCOpOIiiiHy  XpoMmarorpadiio  MEpPEeBaXHO Uil MOAUTY
HEEeJIEKTPOJIITIB 1 rasis.

Posnodinbna xpomamoepaghis 3acHOBaHa Ha BUKOPHUCTAaHHI PO3XOKCHHS
KOe(]ilIEHTIB PO3MOALTY, OKPEMUX KOMIIOHEHTIB aHAJI130BaHOI CYMIIlll MiXK JABOMA
piiuHaMu, 10 He 3MimytoTbesa. OgHa 3 piauH (HEpyXJIMBa) PO3MOJUIEHA Ha
MOPUCTIA peuoBUHI (HOCIH), a Apyra (pyXJjuBa) sBJISE COOO PO3YMHHHK, IO HE
3MINIy€eThCS 3 TepmuM. Lleld pO3YMHHHUK TPOMyCKalOTh 4Yepe3 CTOBMYUK 3
HEBEJIMKOIO MIBUIKICTIO. Pi3HI 3HaueHHs KOe(]IIlieHTIB po3moaiTy 3a0e3MmeuyroTh
HEOJIHAKOBY IIBUJIKICTh PyXY 1 MOALTY KOMIIOHEHTIB CyMIIIi.
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OcobmuBHM  BHUJIOM  PO3MOAUTBHOI  xpomarorpadii €  eazopiounna
Xpomamoepaghis, THPOKO 3aCTOCOBYBaHA B PI3HUX Taly3sX HayKu W
MIPOMUCIIOBOCTI JUIsl aHATI3y Ta3iB 1 Mapu JETKUX piauH. Sk HepyxiuBy a3y
BUKOPHCTOBYIOTh HEJIETKI PO3UMHHUKH, a SIK PYXJIUBY — ra30mo/1i0Hi a30T, BOJICHb,
reniid. Jlyig mpoBeneHHsl Ta30piAuHHOI XpomaTorpadii 3aCTOCOBYIOTH CHEIliallbHI
npuiiaan — Xxpomarorpadu, obiagHaHHI XpoMaTorpadiuHUMU KOJIOHKAMHU.

OcanoBa xpomartorpadisi TPYHTYE€TbCS Ha PIi3HIA PO3UMHHOCTI OCaiB,
YTBOPEHUX KOMIOHEHTAMH JIOCIHI)KYBaHO1 CyMIIIi 31 CHEeialbHUMHU PEaKTHBAMHU,
HAHECEHWMHU Ha MOPOIIOK. PO34MHM MPOIMYCKAIOTh Yepe3 CTOBMYMK, 3alIOBHEHUMN
MOPUCTOI0 PEYOBHHOIO (HOcieM). Hociil mpocoueHuil peakTHBOM-0CaKyBaueM,
110 YTBOPIOE 3 10HAMHM PO3YMHY OCAJIU, SIKI MAIOTh Pi3HY PO3UHUHHICTh. ['OTyBaHHS
OCaJKyBadya Ha HOCII 3/IIMCHIOEThCS 200 NUIIXOM IMPOCOYYBAHHS HOCIA PO3YHMHOM
oca/KyBadya a00 pO3THUpaHHSAM HOCIS 3 ocamkyBadeM. Ocaau, 10 yTBOPHIIKCS,
3aJIEKHO BIJl PO3YMHHOCTI JOCHII)KYBAaHHX PEYOBHH PO3TAILIOBYIOTHCS B IMEBHIN
MOCJIJOBHOCTI IO BUCOTI CTOBMYMKA.

AGconoTHa OUIBIIICTh XpoMaTorpadiyHUX METOMIB € YK€ CKJIaJHUMH,
TPUBAUIUMH 1 JIOPOTMMH aHATITHYHUMH JOCHIDKECHHSAMH. 3 yCiX BHJIB
xpomatorpadiunoro a"amizy auiie gaeski Buau [1X, TIIX mokHa IeBHOIO MIpOrO
BIJIHECTU JI0 EKCIpec-METOJIB aHami3y. IIpu nociikeHHl Xap4oBHX MPOAYKTIB
HaNOUIbII TPUBAJIOKO CTA/IIEI0 [IMX METO/IB € MiATOTOBKA MPOO.

KoHTpoJsbHI nMTAaHHSA
1. Y oMy nosifirae CyTh SIBHUIIA 3aJIOMJICHHS CBITJIa?
2. Illo Take moOKa3HWK 3allOMJICHHA? JSIK HOro BeNIMYMHA 3aJICKUTh BiJ
KOHIIEHTpAIlli pO34YHUHIB?
3. Ilo sBastorh coboto cydacHi pedpakromerpu? HaemiTe TexHIYHI
XapakTepUCTHKHU pedpakTomeTpiB cepii PIIJI.
4. Sxi aOcopOuiiiHi onTW4YHI MeTonu aHanizy Bu 3Haere? Ha sikomy siBHILI
IPYHTYETHCS (POTOKOJIOPUMETPUYHUIN METO/1 aHaI3y?
2. Chopmymoiite 3akoH byrepa-JlamGepTa-bepa 1 HaBediTh oro MaTeMaTUYHUM
Bupa3. [1lo sBisie co6010 ONTHYHA I'yCTHHA po3urHY? Big 4oro BoHa 3a/IeKUTh?
3. Sxi omeparrii He0OX1THO 3MIWCHUTH 1] YaC BU3SHAUYCHHS KOHIICHTPAIIil pO3UHHIB
(OTOKOIOPUMETPUIHUM METOOM?
4. Sk 311iCHIOIOTH BUOIp KIOBET Y ()OTOKOJIOPUMETPUIHOMY aHaTi31?
5. lllo sBasie coboro roMiHECHeH s, uryopectieHitis 1 pochopectieniiis’?
6. SIx 3M1HCHIOIOTECS JTIOMIHECIIEHTHUHN SIKICHUH 1 KUIBKICHHM aHaiIi3?
7. 3 IKMX OCHOBHHX BY3J]IB CKJIaJal0ThCs MOpTaTUBHI (yopumeTrpu? HaBenits ix
IPUHLIUIIOBY ONTHYHY CXEMY

36



8. JlaiiTe BU3HauUEHHS €NEKTPOXIMIYHIX METO/IIB aHAII3Y.

9. Illo Take enextpon? JlaiiTe xapakTepucTuky enektpoiB I-ro Ta II-ro poay

10. V yomy noJiirae cyTh NOTEHIIIOMETPUYHOTO METOY aHali3y? SIK BUMIPIOIOTH
CJICKTPOAHI TOTCHITIATN?

11. Illo sBysiE COOOIO EMEKTPONPOBITHICTH?

12. Ha yomy TpyHTYeThCS KOHIAYKTOMETpPUYHUN MeTo] aHamzy? BrkaxiTh
nepeBark Ta HEJIOMIKU KOHAYKTOMETPUIHOTO METOTY.

13. Illo sBisie cob6or0 Xpomarorpadiuamii METO ] aHAITI3Y?

14. JlaliTe KOpOTKY 3arajbHy XapaKTepUCTHKY OCHOBHHUX BHJIB Xpomarorpadii:
0CaJI0BO1, aJICOPOIIIHHOI, PO3MOALTBHOI, I0HOOOMIHHOT
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4. BIOXIMIYHI, MIKPOBIOJIOTTYHI TA IMYHOJIOTI'TYHI
METO/IU AHAJII3Y

B naniit rmaBi po3risgaroThCs 010XIMIYHI, IMYHOJIOT14HI, MiKpOOI10JOT1YH1
METOJU AOCTIPKEHHSI Xap4OBHX MPOAYKTIB 1 BUpOOHUITB. He3Baxaioum Ha BCl
nepeBaru (pi3MYHUX, XIMIYHUX, (PI3UKO-XIMIYHUX METOIIB JTOCIIIKEHHS, BC1 BOHU
HE Jal0Th YSBJICHHS MPO peajbHUN BIUIMB HETAaTUBHUX YMHHUKIB HA OpPraHi3M
JIOAVWHM Ta TPO CaHITAPHO-TITIEHIYHUN CTaH MPOAYKTYy abo XapyoBOrO
BUPOOHMIITBA, IO JTy>KE€ BAXKJIMBO JJIS OLIIHKK OE3MEeKH MPOAYKTIB XapuyBaHHS B
eI1JIeM10JIOTTYHOMY aCIICKTI.

Cnin 3a3Ha4UTH, 10 Y MEPEBAXKHIN KUTBKOCTI CYYaCHUX TECT-CUCTEM KOJICH
3 BKa3aHMX BHUILIE METOJIIB HE PEalli3ye€TbCsl Yy YUCTOMY BUIJIA[L, a, AK MPaBUIIO,
BUKOPUCTOBYEThCSI B KOMOIHAIli 3 1HIIMMU BapiaHTaMu aHailizy. Tomy
KJ1acudikalis METO/11B, HABEJICHUX B I[iH TJIaBl, € JOCUTh YMOBHOIO.

4.1. Bioximiuni MeTOaU TOCJIiIzKeHHSI Oe3MeKH Xap4Y0BHUX NMPOAYKTIB

B ocCHOBI muX METOMIB JIGKUTh JOCTIDKEHHS O10XIMIUYHHUX TIIporieciB. Sk
MpPaBUJIO, III METOAM 3aCTOCOBYIOTHCS ISl OLIIHKA XapdoBoi Ta O010J0T14HOT
LIHHOCTI  MPOJYKTIB, KOHTPOJI AKOCTI Ta OE3MEeKH CHUPOBUHH, IO
BUKOPHCTOBYETHCS [IJI1 BUPOOHHUIITBA XapUOBUX TMPOAYKTIB, a TaKOXK IS
KOHTPOJIIO AKOCT1 XapuoBOi IPOIYKIIIi MPOTIroM 30€piraHHsl.

[Tin yac mpoBeneHHsI O10XIMIYHOTO aHali3y PEYOBHHA, 110 BU3HAYAETHCA,
Oepe ydacTh y (PEpMEHTATUBHUX PEaKIIisiX B SIKOCTI CyOCTpary, akTuBaropa ado
1HrioiTOpy. B nedxux Bumagkax BiacHl (EPMEHTH XapuoBUX TMPOJYKTIB
BIJIITPAIOTh POJb TECTOBUX CHUCTEM TiJi Yac KOHTPOJIIO 3a JTOTPUMAHHIM
TEXHOJIOTTYHUX PEKUMIB BUPOOHUIITBA Ta 30€piraHHs.

Ocobnusicmio  Oioximiunux Mmemodie € Tmotpeda y ¢depmenTax abdo
MIKpOOpraHi3max, sKi HOpoaykyioTb 11 (epmentu. Depmentu (O1070TIUHI
KaTajai3aTopu) 0araTo B YOMY BIJIPI3HSIIOTHCS BiJl 3BUYAMHUX XIMIYHUX PEArcHTIB.
SAx mpaBuIO, BOHH MPOSBISIIOTh KAaTaTITUYHY aKTUBHICTh MO BIAHOIIECHHIO JIHIIE
JI0 HE3HAYHOTO YHUCJIa MPOIECIB 1 pEYOBUH, TOMY BIAPI3HSIIOTHCS BEIUKOIO, 1HOII
YVHIKQJIbHOIO, CENEKTUBHICTIO. KaramiTnyHa akTUBHICTH ()EPMEHTIB HAJ3BUYAIHO
BHUCOKA, TOMY JUIsl aHAIITUYHUX IIUJIEH BUKOPUCTOBYIOTh JY)KE€ HE3HAUHI iXHI
KUJIBKOCT1 ¥ KOHIEHTpaIlii. Ajie akTUBHICTh (DePMEHTIB cama 1Mo coO1 3aJIEeKUTh BiJl
Oaratbox (pakTopiB: JKepena, 3 AKOTO BUIUICHHWH mpemnapar, yacy W yMOB HOro
30epira”Hs, CTYNEHIO OYUCTKH, YMOB BUKOPUCTAHHS.
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Bunineni npupoani ¢pepmMeHTH, 0COOIUBO 1IMMOO1/1130BaH1, EBHOIO MIpPOIO
HaOyBalOTh BJIACTUBOCTEH XIMIYHUX PEareHTIB, TOMY, HE3Ba)KAIOUYM Ha CIEeHU(IKy
(GhepMEeHTIB K XIMIYHUX CIOIYK (OCOOJMBOCTI MOXOMKCHHS, YMOBHU 30€piraHHs,
yac 30€peKEeHHS aKTUBHOCTi), ()E€pPMEHTATHBHI METOAM MOXHA IIEBHOIO MIPOIO
BIJTHECTH JI0 XIMIYHHUX.

Depmenmamueni memoou auanizy (PMA) — 1e METOAu KUIBKICHOTO
BU3HAUEHHS XIMIYHMX pEYOBMH B pO3YMHAX, 3aCHOBAaHI HAa BUKOPHCTaHHI
bepmeHTiB.

OMA XapaKTepHU3yIOThCSI BUCOKOIO YYTIUBICTIO 1 CIIEU(PIUHICTIO, OCKIJIBKU
dbepMeHTH KaTali3yloTh NEPETBOPEHHS PEUOBUH 3 BEIMKOIO HIBUJKICTIO 1 JTyXKe
BUOIPKOBO, HaBITh SKIIO aHAJII30BaHA CIOJyKa 3HAXOAUTHCSA Y CyMIIIl 3 1HIIUMH,
OJIN3BKUMH 32 XIMIYHOIO OyIOBOIO PEYOBUHAMM.

l'onoBaumu nepeBaramu PMA mig 4Yac KOHTPOJIO SIKOCTI Ta O€3IMEKH
XapyoOBUX MPOAYKTIB, @ TAKOXK JIJIsl BUABIICHHS PakTiB iX (anbcudikanii €:

— IPOCTOTA MIATOTOBKHU MPOO;

— cnenu(ivHICTh METOIB Ta JOCTOBIPHICTH OTPUMAHMX PE3YJIbTATIB;

— MIBUAKICTD 1 IPOCTOTA MPOBEJICHHS aHATI3Y;

— BIJICYTHICTh IOTPEOH y AoporoMy oOiaaHanH1 st PMA;

— BUCOKA YYTJIUBICTh METO/Ia, IOBTOPIOBAHICTh PE3YyJIbTATIB.

Ha erami miaroroBku mnpoO TOJIOBHUM € 3a0€3MEUEHHS MaKCHUMAaJbHOI
30epeKEeHOCT JIOCHII)KYBAaHOTO KOMIIOHEHTY 0€3 3MiHM HOro CTpPYKTypU Ta
KUIBKICHUX BTpaT. s miaroroBku npo6 3a3Buyail BUKOPUCTOBYIOTh A0OPE BIIOMI
MpoLeypu €KCTpakIli, po3basienHs, (uibrparii, 3miny pH Ta iH. B mporeci
po3pobku PMA Ta ix amanrtaiii 10 KOHKPETHUX BHUAIB Xap4yOBOi MPOIYKINT
niaoupaoTh (EepMEHTH 3 HAMOUTBIIOK CcHenudiuHICTIO (caMe BOHA 1 3yMOBIIIOE
BHUCOKY HAaJIIMHICTh (EPMEHTATUBHUX METOMIB). [l HHUX TakoXX OOUpPAIOTh
ONTUMAJIbHI YMOBU MpOBEACHHS aHami3zy. JloCTOBipHMII pe3ynbTaT MOXKHA
OTpUMATH HaBITh MNPU AOCTIIPKEHHI OKPEMHUX CIOJYK y O0araTOKOMIOHEHTHHX
CyMIIlIaX, TAKUX K XapyoBl MPOIYKTH.

st OUTBIIIOCTI (dhepMeHTaTUBHUX aHaI31B 3aCTOCOBYIOTh
(boTOKOJIOpUMETPUYHI METOAM JociikeHHs. [Ipn mpoMy yCl KOMIIOHEHTH
CUCTEMHU 3MIIIYIOTh Yy KIOBETI (HOTOKOJIOPUMETpA 1 BUMIPIOIOTh TMOYaTKOBY
OoNnTUYHy ryctuny. Ilicias mporo aonatoTh cTapToBUM (PepMEHT, SKUN 1HILIIOE
peakuito. Ilo 3akiHYeHH1 peakiii BAPYre BUMIPIOIOTh ONTHYHY TyCTHHY
JOCTIPKYBAaHOTO pPO3YMHY. BUXoisun 3 pi3HMIN BETWYMH ONTHYHOI T'YyCTUHU Ha
MoYaTKy 1 B KIHII peakuii, pO3paxOBYIOTh KOHLEHTPALII0 CIOJIYKH, IO
BU3HAYAETHCS, 3a 3aKoHOM byrepa — JlamGepra — bepa. ¥V Oumbmocti ®MA
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opsiMUM ~ (OTOMETPUYHUM  METOAOM MOXKHA BHMIPATH  KUIBKICTh  TaKHX
JIOTIOMI>KHHUX KOMITOHEHTIB JOCJIIPKYBAaHOI CUCTEMH, SIK OKHCJIECHI a00 BiJHOBJIEHI
kodpepmentu HAJI+/HAJIH ta HAJI®+/HAJI®H. KinbkicTs KohepMeHTIB IPAMO
MPOTOpIIiiiHA KUIBKOCTI IIYKaHOI CHOJYKH 3 BHCOKHM CTYIIEHEM HaIHHOCTI
OTpUMaHUX pe3ysbTariB. Hampukiman, BU3HAYCHHS €THJIOBOTO CIIUPTY B PO3UYHMHI 32
JIOTIOMOTO010 (pepMEHTY ajKorosbaeruaporeHasu (AJl[') mpoBoauThes 3a ydacTio
koepmenta AJII—aukoTuHaminaaeHinauaykieoruna (HAJI+). Ocranniii B xomi
dbepMeHTAaTUBHOT peakilii KUTbKICHO TEpEeTBOPIOEThCS Ha BimHoBIeHWH HAJ[+
(HAIH), Takuii, mo Mae, Ha BIAMIHY BiJl OKHUCJICHOI (OpMH, 3JIaTHICTH IO
MOTJIMHAHHS YIbTPadiosieTOBOro CBiTIAa IpH J0BXUHI XBUil 340 HM. Bumiprorouun
e TMOTJIMHAHHSA, MOXHA BCTAaHOBUTU KOHIIEHTpalilo BigHoBiIeHoro HAJ+ 1
po3paxyBaTH KOHIIGHTPAIlII0 E€THJIOBOTO CIHPTY. METoa J03BOJSIE BU3HAYNUTH
KUIBKICTh MKI CIIUPTY B 1 MJI pOo34umHYy.

4.2. Mikpoo6iosioriuyHi MeToau T0CTiIKeHHs 0e3MeKH XapuY0BHUX MPOAYKTIB

B ocHOBiI MiKpoOiOJOTIYHMX METOJIB JOCHIPKEHHS Xap4OBHX IPOJYKTIB
JIEKATh IpoLeCH  SKUTTEMISUIBHOCTI  MIKPOOPTaHI3MIB. i  meromu
BUKOPUCTOBYIOTBCSA 11  KOHTPOJIO MIKPOOHOTO 3a0pyJHEHHS CHUPOBHUHH,
TEXHOJIOTIYHOTO 00JIaIHAHHS Ta TOTOBOI Xap4yOBO1 MPOIYKIIIi.

3a mpaBuUJlaMU TIPOBEJIEHHA CepTU(IKAIIHHUX BUIPOOYBaHb Ta TITl€HIYHOL
EKCIIEPTU3H TMPOAOBOJILYMX TOBApIB Ta CHPOBHUHHU, JJI KOXHOI TPy TOBapiB
ICHy€e Tepelik MIKpOOIOJOTIYHUX TIOKAa3HUKIB, 3a SKAMHU BOHHU TTOBUHHI
JOCITKYBaTHUCH.

besneky xap4oBHX MPOAYKTIB XapaKTEpU3YIOTh JBOMa IMOKa3HUKAMMU:
caHiTapHa TIOOPOSKICHICTH 1 emijiemMiuHa Oe3nexa.

CanitapHa H0OPOSKICHICTh — BIJICYTHICTh y MPOJIYKTI O3HAK MIKPOOHOI Ta
(b13MKO-XIMIYHOI 3MiHH, 3AJIMIIKIB CTOPOHHIX 1 OTPYHHUX PEUOBHUH OPTraHIYHOI a0o
HEOPraHIYHOI MPUPOJIH.

Enigemiyna Oe3neka — BiACYTHICTh a00 OOMEKEHHs pPiBHIB 3a0pyIHEHHS
XapyoOBUX TPOJYKTIB MATOTEHHUMHU Ta MOTEHI[IHHO MATOTEHHUMH (TaK 3BaAaHUMU
YMOBHO-TIATOTEHHUMH) MIKpOOpraHi3aMamM. 3a JIOMOMOTOK MIKPOO10JIOTTYHUX
METO/IIB MOKHA JTOCIIITUTH TTapaMeTPH €IiIeMIYHOT O€3MEeKH XapuOBUX MPOIYKTIB.

Mikpo6iosioriuHi KpUTepii OE3MeKH XapuoBUX MPOAYKTIB BKIIOUYAIOTH
YOTHUPH TPYIH MOKA3HUKIB.

I epyna  (camimapno-nokazosi) — 1€  MIKPOOpPraHi3MHu, IO
BUKOPUCTOBYIOTHCS SIK 1HIWKATOPH JOTPUMAHHS CaHITAPHUX MPABWI 1 HOPM.
JlocnmiKeHHsT XapuoBUX MPOAYKTIB 3a ITUM KpUTEpIEM Mepefdadae BU3HAYCHHS
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noka3HukiB KMA®AHM (ki1bKiCTh Me30(UTPHUX aepoOHUX Ta (PaKyIbTaTUBHO-
aHaepoOHux MmikpoopranizmiB) Ta BI'KII (6aktepii rpynu KHIIKOBOI MaJMYKH).
[Tokazauk KMA®AHM BinoOpakae piBeHb 3araJIbHOTO MiKpOOHOTO OOCIMEHIHHS,
a BI'KII € ingukatopom (hekaapHOTro 3a0pyAHEHHS IPOIYKTIB.

Il epyna — yMOBHO MAaTOT€HHI MIKPOOpPraHi3MH (KOaryJia3omo3uTHBHI
craginokoku — Staphylococcus aureus, Bacillus cereus, cymbdiTpenykyroui
KJIOCTpHUIii, 6akTepii poxy Proteus).

11l epyna — maToreHHi MiKpoOpraHizMu — 30yJTHUKH Xap4OBUX OTPYEHb Ta
1H(}EeKIIMHUX 3aXBOPIOBaHb (IITUTEIIH, CAIbBMOHEIH, JIICTEPIi, EPCHHIT).

1V epyna — nmoka3HUKH MiKpOO10JIOT14HOT cTaOUIBHOCTI MPOAYKTY (IAPIkIKI,
MIKpOocKomiuHI Tpudu). Kinacuuni MikpoO61070TidyHI METOAM JTO3BOJISIOTh BUSIBUTH
Ta 1J€HTU(DIKYBATH MIKPOOPTaHI3MH, SIKI MICTSATBCA Yy XapyOBUX MNPOAYKTax, a
TAaKOXK MIAPaxXyBaTH iXHIO KUIBKICTb. AJjie Il METOAM NOTPeOyIOTh HasBHOCTI
3HAYHOI KUIBKOCTI J1a0OpaToOpHOro Mmocyay, Habopy MOXUBHUX CEPEIOBHIL, YMOB
JUIs.  3a0€3MEUEeHHS] CTePUJIBHOCTI MiJ 4Yac TMPOBEICHHS JOCHIKCHHS Ta
TEPMOCTATIB JIJI KYJIbTUBYBAHHS MIKPOOPTaHI3MIB.

OkpiM TOro, BHU3HAYEHHS MIKPOOIOJOTIYHUX T[MOKA3HUKIB KIACHYHUMU
METO/JIaMH TPUBAE JAOCUTH JOBro: A0 3 ni6 norpedye BusHaueHHss KMA®AHM Ta
no 7 gm0 — JOCHIIKEHHST Ha HasABHICTh MIKPOOPraHi3MIB  IICYBaHHS
(MIKpOCKOMIIYHUX T'pUOIB Ta JPIKJIKIB).

4.3. MosekyasipHi MeTOIH TOCTiT:KeHHs 0e3MeKH XapyoBUX MPOAYKTIB

BupoOHUIITBO Xap4oBOi MPOAYKIli B yChOMY CBITI YacTO TOB’si3aHe 13
3aCTOCYBaHHSM HOBITHIX OiloTexHosorii. J[0 TakuxX TEXHOJOTIM HaICKHUTh
BUKOPUCTAHHA TEHETUYHO MoaudikoBanux opraHizmiB (I'MO) pocauHHOTO
MOXOJKEHHS.

binbuiicth Kpaid CBITY BUMarae CyBOporo KOHTpoJito 3a HasBHicTIO MO y
XapYOBHX MPOAYKTAaX Ta 00OB’S3KOBOTO MapKyBaHHS. {711 BUSBICHHS MPOAYKIIii,
BurotoBiieHoi 13 I'MO, MoXHa BUKOPUCTOBYBAaTH MOJIEKYJIPHUNA METO[
nosiMepaszHoi naniroroBoi peakiiii (ITJIP). Ilix wac BusHauenns Bmicty MO y
npoaykrax xapuyBaHHs metoy [1JIP, ocHoBanuii Ha BM3HAaYeHHI PEKOMOIHAHTHOI
JIHK, Oinpmn ayTnuBuii, HXK METO/IH, SIKi 0a3yl0ThCsl Ha BU3Ha4YeHH1 Oinka. Okpim
Toro, nepuHHa crpykrypa JJHK inentuyna B ycix KiiTHHax opraHizmy, TOMy JUJIs
JOCITIJIKEHHSI MOXKHA OpaTH OyAb-sKy YACTHUHY POCIUHHU.

Meron IIJIP ©Gasyetbcs ©Ha MexaHizmi permikanii JIHK in  vivo:
nsomnaniroroBa JJIHK po3kpydyeThcsi 10 OJHONMAHITIOTOBUX, TYTUTIKYETHCS Ta 3HOB
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3aKpydyeTbcs. MeToauka CcKiIagaerbes 3 moBToproBaHux mukimiB  (30...40
MIOBTOPIB):

— nenaryparigs JAHK numsixom miaBiaeHHsS Tpu MiABHINEHIA TemIepaTypi
(zBonanirorosa JIHK mepeTBOproeThCS B OJTHOIAHIIIOTOBY);

— ribpuau3anis OJIITOHYKJICOTHIIB, 10 BHUKOPUCTOBYIOTHCA SIK TMpaiimepu
1 1080l JIHK;

— mopoBxkeHHs nanmpora JIHK (emonrariist), mounHaroum Bif TpaiMepiB,
IUISIXOM JIOJIaBaHHS HYKJIEOTU/IIB y IPUCYTHOCTI i0HiB Mg?*,

B sixocTi karanizatopa BukopuctoBytoTh JJHK-nonmimMepasy, sika, pyxaroduch
no JIHK-matpuii, cuHTe3ye KOMIUIEMEHTapHY il MOCIIJOBHICTh HYKJICOTHJIIB.
JAHKmomnimepasza He MOkKe CHHTE3yBaTU HOBHUH JAHIIOT «3 HYJISI» — JUIS IIbOTO Tif
NoTpiOHA MOYAaTKOBA KOPOTKA MOCTIAOBHICT — MIpailMep, 10 SIKOi BOHA 3MOXKE
npUeHYyBaTU HyKiIeoTuau. [licnsa koxHOro nukiy 3HoB cuHTe3oBaHa JIHK moxe
CIIYTyBaTU MaTpHUICIO JUIsl HACTYNMHUX UUKIiB. Crioyatky s 3aiicHeHHst [1JIP
BUKopucTOBYBanK 3Bu4YaiiHi JIHKnomimepasu, ski KOXXHOro pasy 3a3HaBajiu
TepMmiyHOi 1HakTuBarii Ha ertami geHatypauii JHK. Ilomimepasy noBoamiiocs
OaraTopa3oBo J0JaBaTH y peakuiiiHy cyMim. lle He A03BOJsIIO aBTOMAaTU3yBaTH
mpoiuiec. Y  TemepimmHiA dYac Ui NPOBEACHHS aHali3IiB  3aCTOCOBYIOTh
tepmoctaOutbHl  JIHK-monmimepasu, CTiliki [0 1HaKTHBalli MpU  BHCOKHUX
TEeMIepaTypax.

TakuM YrHOM, TOYATKOBA ATIKBOTA MOJIMEpPa3H 3AIHINAETHCS MPOTITOM
YUCIEHHUX IWKIIB amiuridikamii. Haitbinemn wacto BUKOpUCTOBYIOTH Tag-
noJiiMepasy, CHepily BUAUICHY 3 TepModiabHOro mikpoopranizmy Thermophilus
aquaticus.

ITponec gocmimkens metoaoM I1JIP moBHicTIO aBTOMaTH30Banuii. Le cTano
MO>KJIMBHM 3aBJSIKU po3po0ili Tepmoarutidikaropis ([1JIP-mamun). Bonu sBisitoTs
co0010 TepMalibHl OaHi, sIKI Y MNPOrpaMOBAHOMY PEXHMI MOXYTh MEPEKIIOYaTH
TeMIIepaTypy, HEOOX1IHY AJIA 3A1MCHEHHS] KOKHOTO 3 €TaliB LUKITY.

[Tapamerpn ammutidikarii, Taki sSK JeHaTypauis, riopuausanis Ta
MOJIOBXKEHHS TIpaiiMepa € KPUTUYHUMH il ycmimHoro mposenenns [1JIP. Jlns
sniicaenHst [1JIP Takox HeoOXiTHI BIAMOBIIHI MTpaiiMepu Ta OydepHi pO3UHHHU.

Ha croroanimmsiil nens ayis BuzHadeHHs pekomOinanTHoi JIHK y xapuoBux
OPOAYKTax Ta KOpPMax 3aCTOCOBYIOTH JIBa HAWOUIBII MOIIMPEHUX METOAA: METO[
CTAB (Buainenns JIHK 3a momomMororw OpOMHCTOTO HETHITPUMETHIAMOHIIO —
cetyltrimethylammonium bromide) 1 copOuilinuii Meton, SKUl BKIIOYae
OCaJKEHHsT Ha copOeHT, sk mnpaBuio cwmmid (IV) oxcua. i meronu
CTaHJIApPTU30BaHI JUISI TPOBEACHHS JOCIIDKCHh Ha HASBHICTh Ta KiIbKICHE
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Bu3HaueHHs pekoMOiHanTHO1 JIHK. B 6ioTexHOs0rIl poCinH BUKOPUCTOBYIOTHCS
TCHETUYHI KOHCTPYKIli, sIKI MICTATh IIIJILOBUM TE€H Ta HOTro peryisaTtopu —
TepMmiHatop i mpomoTop. LlimpoBHii reH Komaye Oa)xkaHy O3HAaKy pOCIWHH, SKa
3a3Ha€ TEHHO-1IH)KEHEPHOI Moaudikaiii — HalpUKiIad, CHHTE3 POCIHHOI TEBHUX
iHCcekTrIMaiB. [ imeHTHdiKamii KOHCTPYyKIlii, BOyAOBaHOI y T€HOM pOCIHHH,
BUKOPHCTOBYIOTh  IpailMepu, KOMIUIEMEHTapHI (BIANOBIAHI) JJIsI  TaKol
KOHCTpyKuii. BusiBnenns pexombinantHoi JHK BumeBkazanumu meromamu
OJTHO3HAYHO CBIJYUTH MPO 3aCTOCYBAHHS T'€HHO-TH)KEHEPHHUX TEXHOJIOTIH Mija 4ac
BUPOOHUIITBA MPOIYKTY. [[JIsI HAOUHOTO MpenCTaBICHHS OTPUMAHUX Pe3yJIbTaTiB
amrmiikamii mimeoBoi JIHK, mim dwac mocmimkeHb XapyoBOi MPOAYKIi Ha
HasgBHICTb B HIA TEHETUYHO MOJU(DIKOBAHMX OpPraHi3MiB, IPOBOISATH
eneKTpodopeTUIHE PO3AICHHS aMILTIKOHIB Y arapo3HOMY Tedl.

4.4, IMyHOJIOTiYHi METOM aHAJII3y Xap4OBHUX NPOAYKTIB

3apakeHHSd CHUPOBUHM MIKPOCKOMIYHMUMH TpuOaMH, SKI MPOAYKYIOTb
MIKOTOKCHHH, IIMPOKE 3aCTOCYBaHHsS aHTUMIKPOOHHUX Ta TOPMOHAJIBHHUX
npenapariB 'y TBAPUHHHUIITBI, MOJIMBICTH MOPYUIEHHS CaHITAPHUX HOPM Ta
paBui BUPOOHUIITBA XapyoOBOi MPOJYKII BHU3HAYAIOTH HEOOXIAHICTH BUOOPY
ONTUMAJbHUX METOJIIB aHAJIITUYHOTO KOHTPOJIIO SKOCTI MPOAYKTIB XapuyyBaHHS.
[IpooBoibYa CUPOBHHA 1 XapyoBl NPOAYKTH TBAPHUHHOTO MOXOJHKEHHS, IO
peanizyrThes B KpaiHax €Bpocor03y Ta B YKpaiHi, MOBUHHI OyTH MOBHICTIO BIJIbHI
B/l 3JIMIIKIB TOPMOHAJILHUX MPENapaTiB 1 aHTUO10THKIB.

Berepunapui mpenapatu, 1o BUKOPHUCTOBYIOTHCS B TEPANEBTHUHUX LILIAX
(cTpenToMilMH, TEHIWIIIH, TeTPAUKIIH, CylbhaMeTa3ruH), 3aCTOCOBYIOThCS i
CTPOTHM JIEp>KaBHUM HArJIAIOM 1 32 YMOBH 000B’S3KOBO1 BUTPUMKH TBApUH TEPe]
3a00€M /10 TOBHOTO BUBEJICHHS 3QJIMIIKIB BETEPUHAPHUX TIPENapatiB 3 OpraHizMy
TBapuHU. [laHl 3aX0JM 3aCTOCOBYIOTHCS y 3B’SI3KY 3 THUM, IO MpPH MOCTIHOMY
B)KMBAHHI XapuyOBUX MPOAYKTIB, SIKI MICTITh 3aJIMILIKH BETEPUHAPHUX MpENapaTis,
BUHUKAE CEpHO3HA 3arpo3a JJIsl 310pOB sl JIFOIUHHU.

Tak, Hanpukiaj, 3a1UIIKH aHTHOIOTUKIB 1 Cylb(aHIIaMiiB, M0 MICTATHCS
y XapyoBUX MPOAYKTaX TBAPUHHOTO MOXOJKEHHS, MPU MOTPAIUITHHI B OpPTaHi3M
JIOJMHU TIPUTHIYYIOTH MIKpO(JIOpy KHUIIEYHHUKY, MPOBOKYIOTh NHUCOAKTEpio3 Ta
MPOSIBU  AJIEPTIYHOTO XapaKTepy, BTOPWHHI TPUOKOBI 1H(EKIi, 3HUKYIOTh
OMIPHICTh OPraHi3My, MOXYTb NPOBOKYBAaTH MOPYLIEHHS (YHKIT HUPOK 1
KPOBOTBOPHUX OpPraHiB.

l'opMoHanbHi npenapatv, OCOONMBO IMIKIJIJIWBI JJIsE 3J0pPOB’S AiTeH 1
MIJJTITKIB, OCKIIBKM BOHH MAalOTh KaHIEPOTCHHI BJIACTUBOCTI, BHUKJIHKAIOTH
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MOPYILIEHHS TOPMOHAJIBHOTO OajaHCy B OpraHi3Mi, MPOBOKYIOTh ayTOIMyHHI Ta
aJlepriydl 3aXBOPIOBAHHS, MOXXYTh BIUIMBAaTH Ha PENPOAYKTHUBHY (YHKIIIIO
JIOJIMHU, a TaKkoX Ha PO3BUTOK IUIONY 1 AUTHHM (AMB. JomoBinb HaykoBoro
KOMITETy €BpOINENWChKOI KOMICIi 13 3aXUCTy TpaB 1 3J0pOB’S CIOXHUBaYiB BIJ
30.04.1999). IlepemymoBOIO 1y1sl pO3POOKH IMyHOJOTIYHHUX METOIB JETEKTYBaHHS
Oyno Te, mo BUCOKOCTENU(}IuHI aHTUTUIA aJis OlKa, KU MOTPIOHO BHSIBUTH,
MOBUHHI OyTH JJOCTYITHUMH.

IMyHOIOTIYHI METOAM 3HAMILIM IMIMPOKE 3aCTOCYBAHHA Y MiKpOO1OJIOrii,
MEJIMIIMHI Ta 1HIMX rany3sx. Hanpukinan, B Ykpaini merogom IOA KOHTPOIIOIOTH
HAsBHICTh y MPOJYKTax XapuyBaHHS TaKWX MIKOTOKCHHIB, SIK OXPAaTOKCHUH A,
abnatokcun Bl, T-2 TokcuH, 3eapajieHOH Ta 1H., a TakK0X TOPMOHIB
nieTwicTuibOecTpody, 17-B — ectpaaiony Tomo. MeToau IMyHOJIOTTYHOTO aHAII3Y
BIJIDI3HSIOTECA ~ BHCOKOKO  YYTJIMBICTIO 1 CHEUU(]IYHICTIO,  BUCOKOIO
MPOJYKTUBHICTIO Ta IIBUAKICTIO, BIAHOCHO HU3BbKOI BAapTICTIO OO0JIaJHAHHS Ta
BUTPATHUX MaTepiaiB.

KoHTpobHI nMTaHHA

1. SIki 3amadi BUKOHYIOTBCS 3a JIOTIOMOTOIO O10XIMIYHHUX METOJIB aHaTI3y
M1]] 9ac KOHTPOJIIO SIKOCTI Ta 0€3MeKH XapuoBO1 MPOAYKITii?

2. JlaiiTe XapakTEepUCTUKy (PEPMEHTATUBHUX METOMIB aHamizy. BkaxiTh
nepeBary 1 HeJOJIIKH [IUX METOIIB.

3. Sxi hepMeHTH 3a3BUYAl BUKOPUCTOBYIOTh B (P€PMEHTATUBHUX METOIaX?

4. HaBenite npukiagn GepMEHTATUBHUX TECT-CUCTEM. SIKi (hepMEeHTaTUBHI
peaxiiii 3aCTOCOBYIOTHCS B ITUX cUCTeMax?

5. YV 4omy monsrae cyTh MIKpOOIOJOTIYHMX METOJIIB aHaji3y Xap4oBOi
npoaykiii? Ski 3amadyi BUKOHYIOTH Il METOAM IIiJI 4ac KOHTPOJO Oe3MeKu
XapyoBOT MPOYKITIi?

6. 3a AKMMH MIKpOOIOJOTIYHUMH TIOKa3HUKaMHU OIIHIOIOTh O€3MEUHICTh
Xap4oBOi MPOTYKIIIi?

7. Sxi 1CHYIOTh MIKpOOIOJOTIYHI TEeCT-CUCTEeMHU? Y UOMy MOJISITal0Th
nepeBaru MIKpOOIOJIOTIYHUX TECT-CUCTEM JJisi €KCIpec-AOCTiHKEHHS Xap4OoBOi
MPOTYKITIi?

8. HaBeniTh MOCIIIOBHICTH OTIEparliii Mpu 3aCTOCYBaHHI TECTIB.

9. Illlo Take OiorectyBanHsA? SK TPOBOMAATH OIOTECTYBaHHS Xap4YOBUX
MPOJAYKTIB Ha BMICT aHTHO10TUKIB?

10. 3 yum NoB’s13aHa HAABHICTH AHTUOIOTUKIB Y XapyoBHUX Mpoaykrax? ki
aHATITUYHI CUCTEMH BUKOPUCTOBYIOTH ISl 1X IMyHOXIMIYHOTO BU3HAYEHHS.

12. Ha oMy IrpyHTYIOTBCS pEeLIETITOPHI IMyHOJIOT1YHI METO/IU aHalli3y?
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5. EKCIIPEC METOIHN

5.1. KoHTpoJb IKOCTi XapuoBHX NPOAYKTIB peppakTOMeTPUIHHUMHU
eKcrnpec MeToAaMHu

Koxna peuyoBuHa y cymimn 3 I1HIIMMHA KOMIIOHEHTaMH 30epira€ CBOIO
3MATHICTh 3aJIOMJIIOBAaTH CBITJIO, TOMY TIOKa3HUK 3aJOMJICHHS € BEIMYHUHOIO
aQIUTHBHOIO. BUMIpsSHUN TTOKa3HUK 3aJIOMJICHHS 3BUYAHHO TEPEBOSATH B OJIUHUII
KOHIIEHTpAIlld 3a JOMOMOTrOI0 CHEIllabHUX TaOiuibs abo ¢GopMyl, OTpHUMaHHX
EMIIIPUYHUM HUIIXOM. B pe3ynbTaTi oAepKyloTh 3HAYEHHs IIKal KOHLEHTpAIliH,
HaWOLTBI BaXXJIMBI 3 SKUX, HAIPHUKIA, ISl BU3HAYEHHS BMICTY IIYKpPY, COJIi,
QJIKOTOJII0,  3aTBEP/KYIOTbCS ~ MDKHAPOJAHMMHM  yroJjaMd 1 IIHPOKO
BUKOPHUCTOBYIOTHCS 1] Yac AOCIIKEHb Xap4yOBOi MPOYKIIIi.

PedpakromeTpuuHuii METOJ BiAPI3HAETHCS MPOCTOTOK 1 IMIBUIKICTIO
BUKOHAHHS, 3a0e3nedye npu 1boMy TOYHICTH 10 10-3%. Pedpaxromerpuunuii
METOJ NPUAATHUI IJIs aHANI3y PO3YMHIB, IO MICTITh OJUH ab0 JBa 1HIPEIIEHTA.
OOOB’SI3KOBOI0O  YMOBOIO ~ BHUKOHaHHS  pe(@pakTOMETPUYHUX BHU3HAUECHb €
JOTPUMAHHSI TEMIIEPATypHOTO PEXKUMY. 3BHUYAHO BU3HAUEHHS BHUKOHYIOTH 3a
temriepatypu 293 K (20° C).

SAxmo pedpakromerp He oOnagHaHo ATCK, To mnpu He3HAYHUX
BIIXWJICHHSIX TeMIlepaTypu (10 7 TpagayciB) BBOJAATH IOIMPABKHU 3a JOIMOMOTOIO
HECKJIaJJHUX POo3paxyHKiB. Ha 1eil yac pedpakToMeTpUuHUNA METOJ 3aCTOCOBYIOTh
JUTSL KUTbKICHOTO BU3HAYEHHS JKHUPIB, BYTJIEBOIB (TJIFOKO3H, Caxapo3u, JIAKTO3M Ta
1H.), XapyoBUX KHUCJIOT (OLTOBOI, HIKOTMHOBOI Ta iH.), COJIeH HEOpraHIYHUX Ta
OpraHiYHUX KHCJIOT (OpoMiJiB, XJOPHIIB, HWOJWJIB, TJIIOKOHATIB, alleTaTiB,
riipoKkapOOHaTIB, IUTPATIB, OEH30aTIB, CATIIUIATIB Ta 1H.).

Hait6inpmr To4H1 pe3ynbTaTH JOCATAIOTHCSH, SKIIO BMICT JOCIIIKYBaHOI
pedoBuHU niepeBunye 5%. [Ipu ananizi 6araTOKOMNOHEHTHUX CyMIIIEH 1 IESIKUX
XapUYOBUX MPOAYKTIB pe(PpakKTOMETPUIHHUN METOT TOEAHYIOTh 3 THTPUMETPUYHUM.
Huwxue HaBejeHl NPUKIAAM BU3HAYEHHS TMMOKA3HHUKIB SKOCTI JESKUX BHJIB
XapyoBOT MPOYKIIIi 13 3aCTOCYBAHHSIM YHIBEPCATBHUX PEPPAKTOMETPIB.

BusHaveHHsI CKJIay KOHAUTEPCbKUX BUPOOiB
BusnadueHHs MacOBOT YaCTKH JKHPIB

PedpakTomerpuyHuii MeTOJ BW3HAYEHHS BMICTY KHUPIB Yy XapyOBHUX
MPOAYKTaX 3a IIBUAKICTIO 3HAYHO MEpeBUIIYE OyAb-sKi EKCTpPaKIiitHO-Barosi
meTonu. JlaHWii MeTON TPYHTYEThCS Ha BWIYYCHHI JKHPYy 3 HaBaXKH
KOHJAUTEPCHKOTO BUPOOY PO3YMHHHUKAMH 3 BIJOMUMH TMOKA3HUKAMHU 3aJIOMJICHHS.
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[Toka3HUK 3aJIOMJICHHSI BU3HAYAETHCS TICIS BUCYITYBaHHS BUTSIKKH (€KCTPAKTY)
0€3BOJIHMM HaTpill KapOOHATOM.

Bukonannsa  awmanizy. 3BakKeHy Ha  aHAJNITUYHUX Barax HaBaXKy
NOAPIOHEHOTO TPOAYKTY Maco ~1,5 T MepeHoCITh Yy MOPIENSHOBY YallKYy,
nonaroTh A0 Hei 1 mu1 Boau, 1 T cyxoro micky 1 1 Ma 80%-ro BOJHOTO pO3YMHY
OIITOBOI KHUCJOTH. 3a HEOOXITHOCTI YalllKy HarpiBaloTh Ha BOJSHIN OaHi I
MPUCKOPEHHS PO3YMHEHHS HaBaKKU. CyMilll pO3TUPAIOTh J0 OJHOPITHOTO CTaHY
MPOTATOM 2 XB 1 I0AAOTh 2 MIT ai-OpoMHadTainy. I1icias mOBTOPHOTO pO3THPaHHS
OpOTATOM 3 XB y YallIKy J0AA0Th 2 T 0€3BOAHOTO HaTpil kapbonaTy. Cymimn
NepeMillyloTh 1 (QUIBTPYIOTh dYepe3 NamnepoBuil (GUIBTp y CyxXuil CcTakas.
Bigbuparots 2 kpamii GuIbTpaTy, HAHOCITH iX Ha HUXKHIO IPU3MY pedpakTomerpa
1 BHU3HAYAIOTh [IOKAa3HUK 3aJIOMJICHHsS. 3a pe3ylbTaT MPUIAMAIOTh CEpeIHE
apu(pMETUYHE TPHOX BHUMIPIOBaHb. BMICT *upy y BUpoOiI pO3paxoBYyIOTh 3a
PI3HUIICIO TTOKA3HUKIB 3AJIOMJICHHSI YUCTOTO 0-OpOMHA(PTANIHY 1 PO3UUHY KHUPY Y
OpomHadTamiHI:

x=Yp nn

10em -
n, n

aHc

ne X — MacoBa 4acTKa Xupy y HaBaxul, %; V — 00’eM OpoMHadTaliHy,
y3ATUNA I eKCTpakuii, MiI; p — ryctuHa xkupy npu 20° C, r/mMi; ng — NOKa3HUK
3aJOMJIEHHS OpoMHa(TaliHy; N, — IOKAa3HUK 3aJIOMJICHHS pO3YMHY JKUPY B
OpomMHadTaHI; Ny — MOKA3HUK 3aJOMJICHHS YHCTOTO JKHPY; M — Maca HaBaXKU
IPOIYKTY, T.

BusHa4veHHsI cTyneHsl OKMCHEHHS skupy (dputiopy)

[Toxa3Huk 3aJIOMJICHHS TOPSJ 3 THIIMUMHU (Pi3UKO-XIMIYHUMH MMOKa3HUKAMHU
CIIYT'Y€ KPUTEPIEM CTYNEHIO OKUCHEHHS KUpY a0o0 0Jii, 10 JO3BOJISIE CYAUTH PO
iX sKicTb. BcTaHOBIIEHO, 110 Yy TMpolleCi HArpOMAJKEHHS B OJii MNPOAYKTIB
OKHCHEHHs1 (Hacamrepe] Npu 30UTbLIEHHI y 3pa3Kax KUIBKOCTI OKCUIpym) ii
MOKa3HUK 3aJOMJICHHS 3pOCTa€e. MeToJ I'PYHTYEThCS Ha MOPIBHSAHHI MOKa3HHUKA
3aloMJICHHST PpUTIOPY 1 BUX1AHOI oiii 3a Temmepatypu 20° C. Meroa npugaTtHuit
JUTSL aHai3y POCIMHHUX OJiH, SIKI BUKOPUCTOBYIOTH MJIi CMa)KCHHSI THPIKKIB,
MOHYHMKIB 1 T.1I.

Buxonanusa ananizy. Ha npusmy pedpaxromerpa HaHOCATh 2 Kparull CBIXkO1
OJili 1 BUMIPIOIOTH ii TMOKa3HMK 3ajoMjieHHs. [licisi BUMIpIOBaHHS MOBEPXHIO
IPU3MU BUTHUPAIOTH MapJiet0, 3MOYEHOIO CyMINIIII0 cnupTy 1 ectepy (1:1), a moTim
cyxoro Mapietro. Jlaimi Ha mnOpusMy HaHOCATH 2 Kparui  (QpUTIOpY, SKUH
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3aCTOCOBYBaIM sl cMaxeHHs. [IpoOy ¢puTiopy momepeaHbO MepeMillyloTh Ta
GUIBTPYIOTh uepe3 CKIaa4acTuil GUIbTp 3 HIMPOKMMH IMopaMu. BuszHaueHHS
MOKa3HUKA 3aJIOMJICHHS! MOBTOPIOIOTh TPUYl, KOKHOTO pa3y Ha MPU3MY HAHOCSTh
1HII  Kparutl. 3a OCTaTOYHUM pe3ylibTaT aHajlizy MpUUMaloTh CepeHE
apu(METUYHE 3HAYEHHS BHUMIPSHUX TMOKA3HUKIB 3aJOMJICHHS. SIKIIO TOKAa3HUK
3aJIOMJICHHS] BU3HAYAIIM MPHU Temnepatypi, BiaminHii Big 20° C, To HOro 3HaYeHHS
nepepaxoByIOTh MO (HOPMYIIi:
n?%5 = n'p + 0,00035 (t - 20)

ne N?°y — mokasnuk 3anomieHHs npu 20°C; N'p — MOKAa3HUK 3aJOMIIEHHS IIPH
TeMIlepaTypl BUMIPIOBAHHS; t — TeMIlepaTypa, Mpu AKid MPOBOIMIN BUMIPIOBAHHS,
°C; 0,00035 — temmnieparypHuii KoedilieHT MOKa3HUKA 3aJIOMJICHHS CBI)KOTO KUY,
SAKUU MOKa3ye 3MIHY MOKa3HUKA 3aJJOMJICHHS TIPpHU 3MiH1 TemnepaTrypu Ha 1° C.

[TopiBHIOIOTh TOKA3HUKW 3aJOMJICHHS CBIKOI OJIii 1 JOCHIAKYBaHOTO
GpuTiopy. Pi3HUIM MK LIUMH [MOKa3HUKAMHU 1 € KPUTEPIEM OKUCHEHHS KUPY: IJIA
AKICHOTO ()pUTIOPY BOHA He MoBUHHA niepesuryBaru 0,001.

BusHaueHHs BOJIOTOCTi Mexy

BwmicTt Boau B Menl € OAHMM 3 OCHOBHUX (DaKTOpiB, IO BIUIMBAE Ha
BEJIMYMHY HOro IOKa3HUKA 3aJOMJEeHHs. J[Is BH3HAUYE€HHS BOJIOTOCTI MERy
BUKOPUCTOBYIOTh TUIBKUA PIAKUMN MeZ. Ko Men MICTUTh KpUCTaiad, TO 1 M
TAKOro MeAy MOMIIAITh y TPOOIpPKY, SKY IIUIBHO 3aKPUBAIOTh 1 HArpiBalOTh Ha
BOJASHINA OaHl 10 MOBHOrO po3IUIaBieHHS KpucTamiB. Ilicisi OXOJOIKEHHS Mef
NEPEMINTYIOTh CKJISTHOIO TMAaJMYKOI0 3 KParjisiMd BOJHU, IO CKOHACHCYBAJIHUCA Ha
BHYTPIIIIHIM TMOBEpPXHI CTIHOK MpoOipku. Kpammo Meny HaHOCATh Ha HIDKHIO
npu3My pedpakTomMerpa i BUMIPIOIOTh TOKA3HUK 3aJIOMJICHHS.

3a ocTaTOyHUW pe3yJbTAaT aHali3y NPUUMAIOTh cepeaHe apudmeTrydHe
3HAUEHHSA TPHhOX TMapajelbHUX BUMIPIOBaHb. PO30DKHOCTI MiX pe3yibTaTaMu
napajielbHUX BHUMIpIOBaHb He MOBHHHI nepeBuuryBatu 0,1%. Skmo mnokazHuk
3aJIOMJICHHSI BU3HAYAJIM [IPU TeMIiepaTypi, BiaMiHHIN Big 20° C, To loro 3HayeHHs
nepepaxoByOTh MO GopMyiIi:

n?%5 = n'p + 0,00023 (t - 20)

ne %% — nokasuuk 3anomierns npu 20° C; N'p — MOKa3HUK 3aI0MIICHHS IIPH
TEeMIIepaTypi BUMIPIOBaHHS; t — TeMIIepaTypa, MPpH AKii MPOBOINUIN BUMIPIOBAHHS,
°C; 0,00023 — temmniepaTypHuii Koe(irieHT MOKa3HUKA 3aJIOMJICHHS MEITY.

Bwmict y menai Boau (B Mac. %) 00UUCITIOIOTH 32 (OPMYJIOLO:

o = 400-(1,538 — n?%),
ne 400 u 1,538 — craimi koedimeHTH.
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BuzHa4veHHsI BMICTY JIaKTO3W B MOJIOMI

BusHaueHHsi TpyHTYeTbCS Ha BHUMIPDIOBAHHI [OKAa3HUKA 3aJIOMJICHHS
MPO30PHUX PO3UYUHIB, OJCPKAHUX ITICIS OCAJKCHHS KaJbllli XJOpUI0M OUIKIB Ta
JKUPIB, IO MICTUIUCA B MoJjiolli. BukoHanHsa anamizy. Ilepen mouaTtkom aHamizy
pedpakToMeTp KamiOpyrlOTh IO IUCTUIROBaHIM Bomi. Jlami y ckiustHuE OrOKC
MINETKOI0 BiAOUparoTh 5 Mu Mosioka. J{ns ocamkeHHa OUIKIB 10 mMpoOu MOJOKa
nonatoth 0,5 mMa 8%-ro posumny CaCl2. Brokc 3akpuBarOTh i TPUMAOTh Ha
KATUIIY1d BOMASHIN OaHi mpoTsirom 10 XB, micas 4oro OFOKC OXOJOKYIOTH Tif
IIIBKOIO BojompoBigHOi Bogu 10 ~20° C. Ilimerkoro oOepexHO BiAOUPAIOThH
JEeKUIbKka Kpameiab TPo30poi CHpPOBAaTKH, sKi MBHIAKO (3amoOiraroud i
BUMAPOBYBAHHIO) MOMIIIAIOTh HA HUKHIO MPU3MY pePpaKkTOMETpy.

OnyckaroTh BEpPXHIO MPU3MYy 1 BUMIPIOIOTH IOKa3HUK 3aJOMJICHHS 3a
temriepatypu 18° C. CramicTe TeMmmepaTypu HIATPUMYIOTh 3a JIONIOMOTH
yJIbTpaTepMOCTaTy. 3M1MCHIOIOTh TPU MapajeibHUX BUMIPIOBAHb 1 PO3PaXOBYIOTh
CepeHE 3HAUEHHS OKa3HUKA 3aJIOMJICHHS.

BuzHayeHHsI BMICTY €TaHOJIy B IIMBI

PedpakromeTpuunnii MeTO JO3BOJISIE JAOCTATHHO TOYHO BH3HAYATH BMICT
AJIKOTOJIIO B NTUBI1. BU3HAUEHHA IPYHTY€EThCSI HA BCTAHOBJIEHOMY (DaKTIl, IO B MBI,
y BIAHOCHO BY3bKOMY Jlama3oHl 3HAY€Hb MAcOBOI YaCTKU CHHUPTY — ®, TYCTHHA
NMBa — p 1 NMOKa3HUK 3aloMieHHS — N?’p € BelMuYMHAMM aIUTUBHUMM. AHAI3
MOJISTa€ B OJTHOYACHOMY BUMIPIOBAHH1 T'YCTHUHU 1 MMOKa3HUKA 3JIOMJICHHS TTHBA.

[IpoOy mociimKyBaHOTO MHUBA HAIMBAIOTH y XIMIYHUN CTaKaH 1 HArpiBarOTh
Ha BOJsAHIM Oani mnpotsirom 10...15 XBWIMH, IHTEHCHUBHO MEPEMIIIYIOUH ii
CKJISHOIO TaNMYKOI Il BHJAJCHHS Byrjekucioro Trazy. [IpoOy muBa
OXOJIO/DKYIOTh Y KpucTaiizaropl a0 temrepatypu 20° C, nepenuBaroTh y MIpHUIA
HUIIHAP 1 apEOMETPOM BUMIPIOIOTh OT0 TYCTUHY B I/MiIL. [{eKinbka Kpamenb nuBa
MOMIIIAIOTh HAa HIDKHIO MPU3MY pedpakToMeTpa, OIMyCKAalOTh BEPXHIO MPU3MY 1
TEPMOCTATYIOTh IPU3MEHUI 070K mpoTsiroM 15 xB npu Temneparypi 20° C. Ilicns
[bOTO BUMIPIOIOTh MMOKA3HUK 3aJIOMJICHHS.

3a ocTaTOYHUW pe3yJbTaT aHalily NpPUKUMalOTh cepeaHe apudmeThyuHe

n20

3HAUYEHHA 3 mapajelbHUX BHUMIPIOBAHb p. MacoBy 4YacTKy COHMpTy B MHBI

PO3paxoBYIOTh 10 EMIIPUYHOMY piBHSHHIO bepriynna-Emmninrrona-Pamyccena:
o =0,2691(n?°; — 14,5) —2,774( p — 1)x100 + 0,323
Bu3zHa4yeHHs aBTOJIITUYHOI 3IaTHOCTI OOPOIIHA
Asmonimuuna axkmuenicms — 1€ 3JaTHICTh OOpOIIHA BHUIUISATH MiJ dYac
HarpiBaHHS BOJHO-OOPOIIHSHOI CyCTeH31i BOAOPO3YMHHI peUOBUHU. BupakaroTh
aBTOJIITUYHY aKTHUBHICTh SK BITHOIIEHHS KIJIHKOCTI BOJOPO3YMHHUX PEUOBUH JI0
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MacH CyXHUX pEUOBHWH, BUpaxeHe y Mac. %. DaKTUUYHO 115 BETMUMHA XapaKTePU3YeE
TOOPOSKICHICTH OOPOIITHA.

Buxonannsa ananizy. Y mnonepenHbO 3BaXKCHUM MOPIEIIHOBY MOCYIAUHY
HacunatoTh 1,00+0,05 r 6oporrHa 1 rpaayiioBaHoro MineTkow aoxarwTs 10,0+£0,02
M aucTuiaboBaHoi Boau. [locynmmay momimaroTh Ha 10 XB y KHUIUISIYY BOJISHY
0aHI0, MOMIIIYIOYH MPH IbOMY BMICT OCYAMHH ISl PIBHOMIPHOT KieicTepu3ariii
kpoxmaio. Jlam y cycnensiro BBoasTh mie 20,0+0,02 My AMCTHILOBAHOT BOIU 1
OXOJIO/DKYIOTh TIOCYJIMHY J0 KIMHATHOI Temmeparypu. Maca O0XOJO0IKEHOTO
aBTomiizaty moBuHHa csaratu 30,00+0,05 r (3a HEOOX1AHOCTI O HBOTO JOAAIOThH
HEOOX1IHY KIJIBKICTh JTUCTHJIHOBAHOT BOJM). ABTOJII3aT PETEILHO MEPEMINIYIOTH 1
GUIBTPYIOTh Y CKISIHUM cTakad. Ileprni kparm ¢iasTpaTy BIIKUAAIOTh. JleKiabka
Kpamneyib (QiuIbTpaTy HOMINATh Yy pedpakToMeTp 1 MO IIKajdi MacoOBOi YaCTKU
BMICTY CyXHUX PEYOBUH 3HIMAIOTh [TOKa3aHHS.

SAxmo pedpakromerp He obnagHaHo ATCK, To B oxepxaHi JaHi BBOISTH
HEOOX1/IH1 TeMIiepaTypHi monpaBku. JJist IIbOTO 10 MpHIIay JOJA€ThCS BIAMOBIHA
tabaung. KigbKICTh BOJOPO3YMHHUX PEYOBHMH Yy OOPOIINHI pPO3PaxOBYIOTH 3a
dhopmyIioro:

A
100-w

ne X — KUTBKICTh BOJIOPO3UMHHHMX PEUOBUH y OOpOIIHI; A — BMICT CyXHUX

100

pPEYOBHH, BU3HAYCHUX Ha pedpakToMeTpi; ® — MacoBa 4acTKa BOJIOTH B OOPOIIIHI,
Ky BU3HAYal0Th Oy/Ib-SIKUM 3 €KCIIPEC-METOIB, %.

5.2. KoHTpOJIb SIKOCTi XapuOBHUX NPOAYKTIB (POTOKOJIOPUMETPHUIHUMH
eKcrpec MeToAaMHu

DOTOKOJOPUMETPUYHUI METOJ aHali3y € OJHUM 3 HAMOUIBII MOIIUPEHUX
METOIB JOCTIHPKEHHS TPOJOBOJIbYOI CHPOBHUHHM, HariBhaOpHUKaTIB 1 XapuyoBOl
npoaykiii. BiH € cTaHmapTU30BaHMM METOJOM BHU3HAYEHHS B XapuyOBUX
MpOayKTax OlIKiB, BYTJE€BO/IIB, BITAMIHIB, XapUOBUX KUCIIOT, OAPBHUKIB Ta 1HIINX
XapyoBUX J00aBOK, a TaKOXX HeOakaHUX JOMIIIOK Ta TOKCUYHUX pedoBUH. Hinkue
HABEJCHO HU3KY MPUKIAAIB 3aCTOCYBaHHSI (OTOKOIOPUMETPHYHOTO METOAY MPHU
BHU3HAYECHHI MOKA3HUKIB SKOCTI Ta OE3MEKH JESIKUX XapYOBHUX MPOIYKTIB.

MeToau KOHTPOJII0 IKOCTi MOJIOKA i MOJIOYHUX BUPOOiB

BusnauenHns BMicTy OUTKiB Bu3HaueHHs IPyHTYETHCSI HA KCAHTOMPOTETHOBIH
peaxiiii — SKICHIN peakiiii, CyTh K01 moJisirae B 00poOIll OLIKIB KOHIIEHTPOBAHOIO
HNOs;, B pesynbrari 4oro yTBOPIOIOTHCS apOMAaTH4YHI TMOXIJHI aMIHOKHCIIOT
YKOBTOTApPSYOTO KOJIHOPY, HATIPHUKIIA, TIOX1THI THPO3UHY .
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Bukonaunsa awmanizy. Y wipHy mpoOipky eMHICTIO 20 MII MNETKOIO
B1I0MpatoTh 1 M1 mepeMimanoi IpoOu MOJIOKa, J0Jal0Th 9 M 2%-ro po3yuHy
NaOH, crpymytors 1 BuTtpumyioTh 10 xB. B iHmy mnpoOGipky emHictio 20 mu
B1I0MpPatoTh 1 MJI OTPUMAHOTO PO3YUHY, TOAAOTH | MJI KOHIIEHTPOBAHOT HITPATHOI
KHUCTIOTU TYCTUHOIO 1,43 1/MI1, IHTEHCUBHO TepeMinryioTh. [IpoOipky MOMIIyIOTh
Ha 5 XB Y KUIUISIYY BOASHY OaHIO, ITICJISA 9OTO OXOJOKYIOTh Ha TOBITpi. Po3unH
HaOyBa€ JIMMOHHO-KOBTOro 3a0apBiieHHs. Jlami mo cTiHII nOpobipku  TyKe
akypatHo noxaroTh 3 mu 15%-ro po3unay NHsOH 1 5 mu auctunboBanoi Bomu.
OaHOYacHO BUKOHYIOTH JBa MapaJieTIbHUX BU3HAUCHHS.

3a0apBieHUN y >KOBTOTApSAYUN KOJIIP PO3YMH PETEIBHO NEPEMINIYIOTh,
GUIBTPYIOTH Yepe3 mamip «CUHsS cTpiukay. [licis 4oro BUMIPIOIOTH HOTO ONTUYHY
TYCTUHY BIJIHOCHO IUCTHUJIBOBAHOI BOJAM, KOPHUCTYIOUHCh CHHIM CBITIO(QLIBTPOM
(oOnacTh CBITONOIVIMHAHHS PO3YMHY 3HaXOAUThCs B mAiana3zoHi 420...440 uwm).
OnTuManabHy TOBIIMHY ITOTJIMHAIOYOTO IIMapy BUOWPAIOTh TaK, MO0 ONTHYHA
ryctuHa crtaHoBuia ~0,45. 3a pesynapTaTaMu nHapajiebHUX BHMIPIOBaHb
PO3paxoBYIOTh CEPEJIHIO ONTUYHY TYCTUHY. MacoBy 4acTky Ouika B mMoJjoi (W,
%) 3HaxoATh 10 HOPMYIi:

w =K-D,

ne D — onTtuuna ryctuna po3umnHy; K — emmipuyHuii koedili€HT, SKUM
OJICPKYIOTh TPU TOMNEPEAHIX TOPIBHUIbHUX BHU3HAYECHHSIX BMICTY OUIKa 3a
MetoaoM K’enmpaans Ta 3a KCAHTOMPOTETHOBOIO PEAKIII€I0, 3BUYAWHO BiH JIOPIBHIOE
~7,4%.

MeToau KOHTPOJIK IKOCTi JiKepo-ropi;lYaHuX BUPOOiB

HaiiGinpm nomupenumu criocodbamu anbcudikaiiii ropiTgyaHux BUPOOIB €:
pPO3BEIIEHHS iX BOJIOIO; 3aMiHA MUTHOTO CIUPTY HA OUIBII JEHICBUN — TEXHIUHUIA;
BUKOPHCTAaHHS Ha BUPOOHHWIITBI BOIM, IO HE BIJIMOBIIA€E BUMOTaM TEXHOJIOTII;
BIJICYTHICTh KOMITOHEHTIB, MepeI0auyeHux iX perentyporw (Iykpy, Meay Ta iH.). Y
JIKEpO-HAIMBKOBUX BHPOOAX TaKOX MOXIJIMBO BHKOPHUCTAHHS CHHTETUYHHX
OapBHMKIB 1 apOMaTU3aTOPIB Ta 3aMiHA HATypaJbHUX KOMIIOHEHTIB Ha CypOTaTH.

Bussutu anbcudikaiiiro gikepo-HATUBKOBUX BUPOOIB OpPraHOICHTHYHUMHU
METOJIaMH MOXYThb TiUIbKH TpodecioHanu. 3a mOmoMororw (¢i3HUKO-XIMIYHHX
METO/IB JOCTIKEHHS (p1IMHHOT XpoMaTorpadii, Mac-CIeKTpOMETpii i 1H.) MOXKHA
3 BHCOKOIO TOYHICTIO BUSBHUTH, SKUM caM€ YMHOM (aabCU(pIKOBAaHUN MPOIYKT.
OpHak Taki METOM1 3aCTOCOBYIOTh Y BUHSTKOBUX BHITaJIKaX: IO PO3IMOPSIHKEHHIO
opraHiB Jlep>kaBHOro Harjsly Npu HaA3BUYAMHUX MOJISAX, HAMPHUKIAI M1 4Yac
MacCOBHUX OTPY€Hb, 00 MPU CYIOBUX MO30BaX /10 BUPOOHUKIB.
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BBaxkaeTbcs, 10 TEXHOJOTIS TOPUIKK MPOCTa, ane Ijs SKICHOI TOPLIKU
MOTPiOH1 BOJIa BUCOKOI OYMCTKHU Ta SKICHUH cnupT. Tak, HEIOCTATHS MPO30PICTh
TOPUIKM  TOB’s3aHa 13 3aCTOCYBAHHAM  HENOM SIKIIEHOi abo  MoraHo
BIA(QLIBTPOBAHOI BOJM, MOMAJAaHHSAM CTOPOHHIX BKJIIOYEHb, 3aCTOCYBAHHSAM IpU
00poO11i Topiaku MOAM(IKOBAHOTO KPOXMaT ab0 3HEKHUPEHOTO MOJoKa. Sk
MPaBUJIO, HASBHICTh CYCHEH31H 1 «KiJelb TBEPAOCT» Ha BHYTPIIIHIN MOBEPXHI
IUBSIIIKA CBIMYUTH Mpo Qanibcrdikaliilo TOPUIKH i 3aCTOCYBaHHSI BOJOMPOBIAHOT
BOJIM MIPH MPUTOTYBAHHI TOPUIKH 11034 3aBOJICBKUMU YMOBAaMH.

['opinika, MPUTOTOBJIEHAa HAa TEXHIYHOMY TI1JIPOJII3HOMY CIMPTi, 37100yBae
CMaK MEKYYUX «TOPLIMX» TOHIB 3 PI3KUM HEIPUEMHUM 3aMaxoM. Y TEXHIYHOMY
eTaHoi a00 CHUHTETUYHOMY CIIHMPTi, BUTOTOBJICHOMY XIMIYHMMH CIOCOOaMH 3
HEXap4yoBOI CHUPOBHMHU HAaBITh 332 HU3BKOTO BMICTY PErJaMEHTOBAaHUX JOMIIIOK
MOXXYTh OyTH MNPUCYTHI CTOPOHHI PEYOBHHH, Yy TOMY 4HUCIl OTpyiHI. Jl0 HuUX
BIIHOCSITHCS, HANPUKJIaJ KPOTOHOBUI ajibJIeT1/l, alleTOH Ta 1H.

Huxue HaBeneH1 Jeski €KCIpec-METOAM aHajli3y BHIIEBKa3aHUX PEUOBHH.
BusnaueHHss BMICTYy ajibJACTidiB B ocHOBI ekcrpec-MeToay TMOKJIAIEHO
BUMIPIOBAHHS ONTHUYHOI T'YCTUHHU 3a0apBJIEHOTO PO3YUHY, IO YTBOPIOETHCS MiJ
yac peakilii MDK ajpAerilaMd MPUCYTHIMH B TOPUIII, Ta MiporaigojiioM A 3a
MPUCYTHOCTI CYJb(ATHOI KUCIIOTH.

Buxonanusa ananizy. Y npoOipKy 3 TpUTEPTUM KOPKOM MINETKOIO BHOCATH 2
MJI KOHLEHTpOBaHOi cyibdartHoi kuciaotu ( p = 1,84 r/min). Ilotim obepexxHo 1o
CTIHI HaXWJIEHOI MPOOIPKU NPUJIMBAOTH 5 MJI BIATOHY* TOPUIKH 1 1,5 MJI BOTHOTO
0,1%-ro po3unny miporanoiy A. [IpoGipKy 3akpuUBarOTh, PETETHLHO MEPEMINTYIOTh
1 BUTPUMYIOTh Ha KUIUISAYINA BoAasiHIM Oani 5 xB. IIpoOipKy OXONOIXKYIOTH MiA
LIBKOKO XOJIOJHOI BOJM /0 KIMHATHOI TeMIepaTypu. Y pe3yJibTaTi YTBOPIOETHCS
KOMIUIEKCHA CTHOJyKa CBITIIO-KOBTOTO KOJHOPY. BUMIpIOBaHHS ONTHYHOI TyCTUHU
OJICP’KAHOTO PO3YMHY 3IMCHIOIOTH TPH JOBXKHHI XBWIl 440 HM B KIOBETax 3
JOBKMHOIO MOTJIMHAa04oro mapy 10 MM IpoTH JUCTHIIbOBAHOI BoaU. Po3paxyHok
pe3yabTaTy aHaii3y. SIKII0 BIAa€ThCs TOBHICTIO TOTPUMATHUCS BUIIEBKA3aHUX YMOB
aHai3y 3HAYEHHS MACOBOi YaCTKW aJbJIETIIB y TOPUIl MOXHA pO3paxyBaTH 3a
TaKUM €MIIPUYHUM PIBHIHHSIM:

m, =21,21-D, 1,30,

e M, — BMICT alpAerifiB y ropuiii y mMr Ha 1 a1 Oe3BOJHOrO CHUPTY;
koedimientr 21,21 1 1,30 3anumialoThCsl CTAIMMU, SKIIO BUMIPIOBaHHS ONTUYHOI
IYCTUHU 3AlHCHIOBaJIOoCs B iHTepBami Temneparyp 18...25° C. Jns mepeBipku
MOKa3HUKIB SIKOCTI AOCTIHPKYBAHUX 3Pa3KiB TOPUIKM HAa BMICT B HUX aJIbJETiIIB
oJiep>KaHl 3HAUEHHS ONTHYHOI TYCTHMHM IOPIBHIOIOTH 3 BEIMYMHAMU ONTHYHOI

o1



TYCTUHH, TIpUBeAeHUMHU B TaOmwii. [lepeBuinieHHs BKa3aHUX B TAOJHIN BEIMYUHU
ONTUYHOI TYCTUHHM BKa3y€ Ha HASBHICTh KIJIBKOCT1 aJbJETiAIB BHUIIE JOMYCTUMHX
HOPMAaTHBIB.

Axmo BuMipsiHe 3HaueHHsI Dy BipI3HSAETHCS Bl TaOIMYHUX MEHINE, HiX
TOOTO Ba)XXKO 3pOOUTH OFHO3HAYHUN BHUCHOBOK IMPO SKICTh JIOCHIXKYBAaHOI
TOPUIKH, TO, fAK 1 B apOITpaXHUX METOAaX, MAacOBY YAaCTKy albJeri/iB
pO3paxoBYIOTh, BHUKOPHUCTOBYIOYHM CTAHIAPTHI PO3YMHU, IO TOTYIOTHCS
YKpaiHChKUM HAyKOBOJAOCIIIHUM 1HCTUTYTOM CIIUPTY Ta O10TEXHOJOTI] Xap4OBHX
MIPOJIYKTIB.

3HaueHHS ONTHUYHOI T'YCTUHU — D, MOPIBHIOIOTH 3 BEIMYMHOIO ONTHUYHOI
I'YCTUHU CTaHJIApTHOTO po3uuHy — D¢ 3 BIIOMHUM BMICTOM aibACTiAIB 1
PO3paxoBYIOTh BMICT aJIbJIET1/IIB 32 TaKOIO (hOPMYJIOIO:

W, D.
Wa — cm
D..
7€ ® a — MacoBa YacTKa ajpJerifiB y ropiimi, %; ® ¢T — MacoBa YacTKa
aJIBJICTIIIB y CTAH/IAPTHOMY PO3YHMHI TOPUIKH, Yo.

5.3. KoHTpoJIb sIKOCTi XapuOBUX NPOAYKTIB JIIOMiHeCHEHTHUMH eKCIIpec
MeTOaMH

JItOMIHECLIEHTHMI aHali3 3HaXOAUTh BCE OLIbII IIMPOKE 3aCTOCYBAHHS B
MPaKTHUIl EKCIEePTU3M MPUPOIHOI 1 MUTHOI BOAM, MPOJOBOJIBYOI CHPOBHHH Ta
XapyoOBHUX MPOJYKTIB. BUTKH, )KMpU Ta BYTJIEBOJU JAIOTh JIIOMIHECIIEHTHE CBITIHHS
MEBHUX XapaKTEPHUX BIJITIHKIB 3aJIEKHO BIJ IX NPUPOIU, CKIamLy, (izuko-
XIMIYHUX BiacTHUBOCTed. Lle 103BOJIssE BCTAHOBUTH MPUPOAY 1 BMICT MOKHBHHX
PEYOBHH Y 3pa3Kax XapuOBUX MPOIYKTIB.

AJe, TOJJOBHUM YMHOM JIFOMIHECIIEHTHI METOAM aHali3y BUKOPUCTOBYIOTHCS
AK TECTOBl €KCIPEC-METOAMU, OCKIUIbKM BOHM HE BHUMAaralmTh KUIbKICHUX
BUMIPIOBAHb 1 MTOB’SI3aHUX 3 HUMH YCKJIQTHEHb.

Jlo 1i€i rpynmu METOAIB BITHOCSTH JIFOMIHECIICHTHUIM BHUJIOBHUNA 1 COPTOBHIA
aHaJi3, 32 JOMIOMOTOIO SIKOTO IO KOJIbOPY Ta SICKPABOCTI CBITIHHS BCTAHOBJIIOIOTH
BUJl 1 COPT XapyoBUX IMPOAYKTIB, @ TAaKOX JIIOMIHECUEHTHY AIarHOCTUKY, fKa
MOJIATa€ Yy BUSBJICHHI IOYaTKOBUX O3HAaK I[ICYBAaHHA XapyOBUX MPOAYKTIB,
HAsBHOCTI TaKUX JIOMINIOK, SK CIIOM XIMIYHUX KOHCEpPBAHTIB, JIKAPCHKHUX
pEUYOBHH, AHTUOKCHIAHTIB, CMAaKOBMX W apoMaTUYHUX J100aBOK, MECTHUIIU/IIB,
XapuoBUX OapBHMKIB, a TaKOX PIZHOMaHITHUX 3a0pyJHEHb TOIIO. Tak,
bayopeciieHTHI METOAU HE3aMiHHI JUIsl BHSIBJICHHS 1 KUTBKICHOTO BU3HAYCHHS
MOJTIIUKTIYHAX aPOMATUYHUX BYTJICBOJIHIB.
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Busnauenns OeH3zamipeHy Ta IHIOUX KAHIEPOT€HHUX MOJIIUKITYHUX
BYTJICBOJIHIB MPOBOIATH aHAI3YIOUMU TOHKY CTPYKTYpPY CleKTpa (hayopecleHIi 3a
HU3BKUX Temrepatyp. IIUupoko 3acTOCOBYIOTH JIFOMIHECHEHTHI METOAM TiJ] 4ac
BU3HAUCHHs BITaMiHIB y XapdoBWX IpoaykTax. Tak, BitamiH Bl (tiamin abo
aHeBpHUH) HE Mae€ BiacHOi (MepBUHHOI) (IyopecleHIlli, OJHAK y Jy>XKHOMY
CEpEIOBHIL BiH JIETKO OKHCHIOETHCS 3 YTBOPEHHSM TIOXPOMY, PO3YHHHU SKOTO B
JTY>)KHOMY CEpPeOBHII (ITyOpECIiIOI0Th CHHIM KOJBOPOM 3 MAKCHUMYMOM JIOBXKWH
xBWIb 460...470 HM.

Bitamin B2 mnpucyTHiIM y XapyoBHUX MPOAYKTaX y YOTUPHOX (opMmax: y
BUTJISAJII  BUIBHOTO  pubodaBiHy, MOHOHYKJIEOTHAy 1  (duaBiHagy  —
HIHJIUHYKJICOTHY puOodaBiHy, a TakoX MIIHO 3B’S3aHOTO 3 OLIKOM
HykjieoTuy. HeliTpaibHi BogH1 ab0 CIUPTOBI PO3YMHH BUIBHOTO pUOOQIIaBIHY 1
HOr0 MOHOHYKJICOTHUIY (DIyOpecuiroloTh >KOBTO-3€J€HUM KOJIBOPOM, CMYyTa
dbayopecueHilii nepedyBae B 00JacTi TOBXKHUH XBUJIb 513...613 HM 13 MaKCUMyMOM
pu 565 HM.

[Ipu mocaimKeHH1 SIKOCTI MPUPOJIHOT 1 MUTHOI BOJU OYJI0 BCTAaHOBIIEHO, IO
JIOMIHECUEHTHE CBITIHHS MPUPOIHOI BOIU 3yMOBJICHE OpraHIYHUMU PEYOBUHAMU,
0 MICTATBCA B HIA, a TaKOX MIKpOOpraHi3aMaMH, IO >HUBYTh Yy BOJI,
BOJIOPOCTSIMU Ta 3AJIMIIKAMU BOJSIHUX POCIHH.

JI1st TUTHOT BOAM BOJIONIPOBOIB 1 apTE€31aHCHKUX CBEPJJIOBUH XapaKTepHa
cnabo-(diosieToBa JOMIHECHCHIISI, JUCTUILOBAHA BOJla MPAKTUYHO HE CBITUTHCS.
CuHIOBaTI BIATIHKM CBITIHHS XapaKTEpHI JJIs 3pa3KiB BOAM 3 PI3HUM CTYIEHEM
3a0pynHeHHs. Boma 3 BUCOKMM piBHEM 3a0pyJAHEHHS CBITUTHCS >KOBTO-3€JIEHUM
KOJIbOPOM.

Jly’)ke YacTo JFOMIHECIIEHTHMM aHaji3 3aCTOCOBYIOTh IPH JIOCTIIKEHHSIX
3pa3KiB XapuyoBOI MPOAYKIIT 3 METOK BCTAaHOBJCHHS (aKTiB iX TCyBaHHS Ta
dbanbcudikaiii. JlrOMIHECHEHTHUN EKCOpPEC-METOA aHalli3y JO3BOJISIE JTyXKe
HIBUIKO 3pOOMTH BUCHOBKHM MpPO SIKICTh MPOAYKTIB, MONEPEIKYIOUH MOKIIUBI
BUIMAJKK XapuyOBUX OTPYEHb, OCKUIBKM KOJIIP 1 1HTEHCHUBHICTh BJIACHOI
JIOMIHECIICHITIT XapuyoOBUX MPOJYKTIB 3MIHIOIOTBCS Yy TpoIeci ix 30epiraHHs
MOTIPIIICHHS SKOCTI.

[Ipu oMy ciiji mpuMaTH 0 yBarw, IO Ha XapakTep CBITIHHS CHUJIBHO
BIUTUBAIOTh BHUIIAJKOBI JIOMIIIKA Ta TMPOAYKTH JKUTTEIISILHOCTI OyIab-sSIKHX
MiKpoopraHi3miB. He3Bakaroum Ha JesiKy HECTaOUIbHICTh  PE3YJbTATiB
JIOMIHECIIEHTHUX METOJIIB aHaji3y, iX MEepPCHEeKTUBHICTh MijJ 4ac €KCIpPEC-OLIHKH
SKOCT1 Xap4yoBOi MPOYKIIIi HE BUKIUKAE CYMHIBY.
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AHaJi3 M’sica i M’ICHMX BUPOOIB, )KMpPIB Ta 0J1iil

Koxen Bum M’saca mae crnenudiuHy JTOMIHECHEHINI0. J[s BU3HAYCHHS
BHUJIOBOI HAJIC)KHOCTI IIIMATOYKHA M’sica 3 PO3MipaMH 3pi3iB NpHOJU3HO 6X6 cM
nomimaroTe y d4amky [lerpi, BCTaHOBIIOIOTH B OCBITJIIOBAJIIbHY KaMmepy
JIOMHHOCKOITY ¥ CTIOCTEPITaroTh SIBUIIE JTIOMiHECTICHITi1. JItoMiHEeCTICHITIsT M ICHIX
OPOAYKTIB 3MIHIOETHCS TaKOX 3aJeKHO B CTymeHs CBDKOcTi M’sica. Ha
MOYATKOBIM CTamii TMCyBaHHS M’sica Ha 3arajJbHOMYy (OHI JIFOMIHECIIEHTHOTO
CBITIHHS IPOAYKTIB 3 SIBISIOTHCS crierudivui cBiTHI Touku. [le O6inbin xapakTepHi
3MIHH y CBITIHHI M’sica Pi3HOi CBIXKOCTI CIIOCTEpITrar0Th IIiJl Yac JIOMIHECICHIT
M’SICHUX €KCTPaKTIB.

AHaJti3 puOu i puOHHUX NPOAYKTIB

Haii0inpiie yucno mpaib, B SKUX JIIOMIHECHEHTHUM METOJIOM BHUBYAIACH
BIJIMOBIJTHICTh XapyOBUX MPOAYKTIB BHUMOIaM CaHiTapii, IOpUCBAYeHE pudl U
BUpoOaM 3 Hel. DaxiBill BUSABUIM, 1110 JIOMIHECIICHTHUN METOJ] J03BOJISIE€ BUSIBIISTH
(dakTu TncyBaHHS pUOM HAa TaKUX paHHIX CTafisfX, KOJM BOHA IlI€ HEBJIOBHMA
OpPraHOJIENITUYHUMH METO/IAMHU.

VY cBixkoi mapHoi pubu 350pa HIKOJIM HE JIFOMIHECIIIOIOTh 1 B JTIOMHUHOCKOITI
BUIIIAJAIOTh TEMHUMH. [loBepXHs Tija TaKOX MPAKTUYHO HE JFOMIHECIIIOE:
CIIOCTEPITa€EThCS Jy’Ke clabKe cipe CBITIHHA 3 (P10JIETOBUM BIATIHKOM, IIPU YOMY
MITMEHTOBaH1 AUISTHKY IIKIPpU MalOTh TeMHO-(10JeTOBUM KoJip. M 5131 Ha po3pisi
JIOMIHECIIIOIOTh TBMSHUM CipO-()10J€TOBUM a00 3€JIeHYBaTO-CUHIM KOJIbOPOM.
KpoB y cynnHax Mae TEMHO-KOPUYHEBE CBITIHHS.

VY nopdeHoi pubu CcrocTepiracThCsl IHTEHCHUBHA JIFOMIHECIEHITIS, TOSIBY SKO1
BUCHI TIOB’S3yIOTh 3 PO3BUTKOM y puOl 374aTHUX 10 JIIOMIHECHCHIII]
MikpoopraHi3miB. Jlexxana, ane mpunmyctuMa B Ky puba, JIOMIHECIIOE
IHTEHCUBHHUM OLTUM KOJILOPOM 13 OJTaKUTHYBATUM BIJITIHKOM.

CBITIHHS TaKOi pUOM Harajaye KOJip CHITY B COHSYHHMX MPOMEHsX. Y puoH,
10 MAa€ O3HAKU MOYATKOBOT'O ICYBaHHS, HA CBLKOMY pO3pi3l M’S31B 3’ SIBISETHCA
SICKpaBe CYLIUIbHE CBITIHHSI KAHAPKOBOT'O KOJIbOPY.

VsaBHO 3imcoBaHoi pubOu 350pa JIOMIHECIIIOIOTh  SCKPaBO-UYEPBOHUM
KOJBOPOM, Ha M’si3ax 3 SBISIOTBCS  SICKpaBO-)KOBTOrapsiai  1wisimu.  [lpu
NOJIajIbIIOMY TICYBaHHI Y KICTKaX CHOCTEPIraloThes SICKPaBO-UYEPBOHI IUISIMH, IO
najgarTh, K BOroHb. CHUPTOBA BUTSHKKA 3 M S31B CBIKOI pPHOM JTIOMIHECIIIIOE
0J1110-TOJTyOMM KOJILOPOM 3 KOBTYBATUM BIJATIHKOM; Y Mipy 30UIbIIEHHS CTYIEHIO
MICYBaHHS pUOU KOJIIp JIFOMIHECIEHIII CTa€ SCKPaBO-)KOBTUM. ICHy€e MOXXIJIMBICTH
JUTSL KUTBKICHOTO OLIIHIOBAHHSI CTYMEHSI CBIKOCTI PUOM HUISIXOM (POTOETEKTPUUHUX
BUMIPIOBaHb 1HTEHCHUBHOCTI JIFOMIHECIICHINI 3a nomomoru duryopomerpiB. Cuia
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CTpyMy, IO BUKA€ B JAHITIOTY (DOTOEIIEMEHTA, MPOMOPIIIHHA CBITIOBOMY ITOTOKY
JIOMIHECIICHITI, SKui magae Ha doroenemeHT. [lonepeaHe kamiOpyBaHHS ITKaIA
npujiaay JA03BOJISIE BUMIPIOBATH IHTCHCUBHICTh JIFOMIHECIICHIIT 0€3 BUKOPUCTaHHS
eTajoHiB. JIFOMIHECIIEHTHI MapaMeTpH CBIKOCTI pUOU JOCIIKYIOTBCS B 00J1acTi
TOoBXUH XBWIb 360...365 HM. BignoBigHo nmum mapameTpaMm puly MOAUISIOTH Ha
nBa tunu. Jlo I-ro Tumy BigHOCATH BHOM puO 31 CITAOKUMHU JIFOMiHECIICHTHUMH
BJIACTMBOCTSIMH, & caMe KOpOII, Cy/IaK, IlIyKa, TpicKa, OKyHb; A0 II-ro Tuny — Buau
pub 3 SCKpaBO BHUPAXKCHOIO JIFOMIHECIIEHITIEI0, HaNpukian mantyc. Hrmkue
HaBeJ/ICH1 3HaYCHHs IHTCHCUBHOCTI JIFOMIHECIICHITIT 1 KpUTEpii CBIXKOCTI prbu 000X
THIIIB.

5.4. KoHTpPoJIb IKOCTi XapuyOBUX NPOAYKTIB NOTEHIIOMETPUYHUMH eKCIIpec
MeToJaMHu

[ToTeHmioMeTpUYHUI METOJ € CTaHAApTU30BAHUM METOJOM BH3HAYCHHS B
XapyoOBUX MPOAYKTaX KUCIOTHOCTI, BMICTY HITPATIB 1 HITPUTIB, ACSIKUX BaKKHUX
METaJIB TOIIO. METOJ TakKoX [O3BOJISIE BH3HAYaTH BMICT OLJIKIB B MOJIOII,
KpOXMaJlt0 B KOoBOacax, €CTepiB y CHUPTI, 10HIB KaJbI[II0 1 Mardito B MOJIOYHHX 1
M’SICHUX MPOAYKTax, KaJlilo B 3€pHI 1 3/IIHCHIOBATH 0arato 1HIIMX aHalli31B.

YV  Ttaom. 54.1. HaBeJCHI  MPUKIAAM  3aCTOCYBaHHS  METOJIa
MOTEHI[IOMETPUYHOTO TUTPYBaHHS JUIsi BU3HAUCHHS IMOKA3HUKIB SIKOCT1 JIESAKHX
BU/IIB Xap4OBOi MPOIYKIIIi.

BusHa4veHHs1 BMICTY HITPaTiB y (PPYKTOBO-0BOYEBUX KOHCEPBaX

Himpamu — ne mxepeno HiTporeHy, OoJHOTO 3 OCHOBHUX €JIEMEHTIB Yy
XapuyBaHHI pociauH. HiTpaTh MIMPOKO BUKOPUCTOBYIOTH B  CLIBCHKOMY
roCrofapcTBi, SK MiHEpaJibHI a30THI M0OpWMBa, a B XapyOBHX MPOJYKTaX, SK
T00aBKH.

Pi3H1 pociauHu MaroTh 1HAMBIAYaJIbHI OCOOJMBOCTI HAKONMUYEHHS HITPATIB.
[cHYIOTh Tak 3BaHI «HAKONWYYyBadi» HITPATIB, 110 3JaTHI HAKOMUYMUTH HITPATH
Buiie piBHs ['JIK. Jlo HUX Hanexarh HacaMmrepel 3eJeH1 JUCTOBI OBOYI: cajart,
peBiHb, NETPYIIKa, LIMUHAT, IIaBENb, SKI MOXYTbh HAaKONMWYYBaTU TO 2 T/KT
HIiTpaTiB. bypsk Moxke HakonmuuyBaTu 10 1,4 T/Kr HITpaTiB, KamycTa O1I0rooBa
panHg - g0 0,9 r/kr, iHII OBOYI — 3HAYHO MEHIIE: KapToIwisl — g0 250 Mr/kr,
MopkBa — g0 400 wr/kr, oripkm — g0 150 wmr/kr. Ilpu HempaBWIBHOMY
3aCTOCYBaHHI a30THUX JOOPUB BMICT HITpaTIB y IJIOJAX 1 OBOYAX MOKE 3HAYHO
nepeBuIUTH Bkazani suiie ['JIK.
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Taomug 5.4.1.

IMoka3HNKM AKOCTi XapUYOBUX NMPOAYKTIB, 110 BU3HAYAIOTHCS METOA0M
NMOTEHIIOMETPUYHOI0 TUTPYBaHHs (esqekTpoa nopiBHsaHHA — XCE)

) [naukaropauit
[TokazHuku Buna tutpyBanHs PiBHsIHHSA peakitii
€JIEeKTPO.
K T . | Kucinorno-ocHoBHE
HCTIOTHICTH OUIBIIOCTI1 .
— JI0 33JIaHOTO H*+OH 2 H20 Cxusumii

Xap4YOBUX MPOAYKTIB

3Ha4yeHHs pH

Bwmict NaCl B moJtoni,
MOJIOYHUX HPOIYKTaX,
MaprapuHi,
XJ11000YIIOUHUX BUpOOaxX

OcaxyBasibHE

Ag' +SCN 2

AgSCN| ClI + Ag' 2

AgCl|

Cpibnutii I-ro poxy

KucnorHo-ocHoBHE

ai — 10 3aJaHOTO H"+OH 2 H0 CkistHui
Ta iH.
3HaueHHsa pH
BwmicT 3araipHOro HiTpo- | KncinoTrHo-ocHOBHE
reHy i OUTKiB B MOJIOI — 10 3a1aHOT0 H*+ OH 2 H:0 CKistHui
Ta MOJIOYHUX MPOTYKTaX 3HaueHHs pH
KucnorHo-ocHOBHI OH + H'* 2 H,0 H' +
«— v
Po3kuciaenHs Mojioka — 710 3aJaHOTO Ol = ILO CkisaHui
«— 12
3HaueHHa pH
KucnorHo-ocHoBHe
Bwmict coqu B Moutorti — JIO 3aJ1aHOT'O H*+ OH 2 H:0 Ckisguuit
3Ha4yeHHs pH
Kucnotuicts Mosiounux | KuciiorHo-ocHOBHE
KOHCEpPBIB 1 CyXux — JI0 33/1aHOTO H"+ OH 2 H20 CxnstHuit
MOJIOYHHX TIPOTYKTIB 3HaueHHs pH
Bwmict mykpiB y OxucHO-BigHOBHE | J2 + 25,03 2 2] + I .
JIATUHOBUI
MOJIOYHUX KOHCEPBaX S406%>
KucnoTHICTE 1 KHCIIOTHE
L KucnorHo-0CHOBHE H"+ OH 2 H»0 CxnsHuit
YHCIIO KUPIB 1 O
. ) J2 +25,05% 2 27 + .
OJHE YKCIIO OJIiT KHCHO-BITHOBHE - JIATUHOBUI
41 O 2 IT
S406
IlepexucHe yucio . J2+ 28,05 2 2] + .
. . .. | OxkucHo-BIZIHOBHE 5 ITnaTtuHOBUH
TBAapUHHUX KUPIB 1 OJIII S406
Yucno oMHUIICHHS
. . .. | Kucnorno-ocHoBHe OH +H' 2 H,0 CxJsaHui
TBapUHHUX KHUPIB 1 0NN
BMicT BUTBHUX KUPHUX
KHCJIOT B SIEUHUX KucnorHo-ocHOBHE H"+OH 2 H,0 CKistHni

MIPOJTYKTax
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BusHaueHHs HITpaTiB IPyHTYETHCS HAa BUIYYEHH1 HITPATIB 3 IJIO/IB 1 OBOYIB
PO3YMHOM QTIOMOKATIEBUX TalyHIB 3 MOJAJBIIMM BUMIPIOBAHHSM KOHIICHTpAIIIi
HITPAT-10HIB B €KCTPAKTI 32 JIOTIOMOT'OF0 10HCEJIEKTUBHOI'O HITPATHOTO €JIEKTPO/Ia.

Mertoa 3aCTOCOBYIOTH JIJIsl IPOJYKTIB, B AKUX BMICT XJIOPH/IIB HE TIEPEBUIILYE
BMICT HiTpaTiB Ouibil HiXK Y 50 pasiB. [ligrotoBka npoO cBixKKUX OBOYIB 1 QPYKTIB.
HaBaxky macoro 10 r moapiOHIOIOTH 3a JOMOMOTH M’ACOpPYOKHM abo TepKH 1
NOMIIYIOTh Y KOHIYHY KoJOy eMHicTiO 100 a6o 250 M. Y konly gopatots 50 Mo
ekcTparenty — 1%-ro BogHoro po3umny KAI(SO4)2, miciast 4oro BMICT KOJIOH
peTeNbHO CTPYIIYIOTh MPOTSITOM 5 XB.

[TinroToBka mpod cymeHux oBOYIB 1 (pykTiB. HaBaxky macoro 10 r
NnoApiOHIOITH 3a JOMOMOTH M’SICOPYOKH a00 TEepKH 1 MOMIIIYIOTh Y KOHIYHY
koJi0y emHicTio 100 a6o 250 mu. Y konOy nonarots 100 M1 TOro K €KCTpareHry.
KonOy HarpiBatoTh Ha BOJIsIHIM OaH1 TPOTITOM 5 XB (0 MOM SIKIIEHHSI CHPOBUHU) 1
OXOJIO/DKYIOTh 10 KIMHATHOI TEMIIEPATYpH, MICIsS YOro BMICT KOJOU PETENbHO
CTPYIIYIOTh TMPOTSTOM IIIE 5 XB.

[linroToBka mpo6® cokiB, HamoiB, KokTeinaiB. Ha 100 ma mpobu pimkoro
OPOJAYKTY JAOJAloTh 1 T androMoKamieBoro raimyHa. Jlami MmATrOTOBKY Mpoo
3MIICHIOIOTH 32 BUILIEHABEICHOI0 METOIMKOI0. [liaroToBKa npobd 0BOYiB ciMeicTBa
XpecToUBITHX (KamycTa Ta iH.). EKcTpareHT ais 0oBOYiB CIMEHWCTBA XPECTOLBITHX,
KpIM TallyHa, MICTUTh KaJlil mnepMaHraHatr 1 cyiabpatHy kuciory. Jlus
NPUTOTYBaHHST eKcTpareHty a0 1 1 1%-ro pozumny KAI(SO4)2 nomatote 1 T
KMnO4 1 0,6 ma koHIeHTpoBaHOi cynbhaTHoi kucaoTh. i mobaBku CHpUSIOTH
OKHCHEHHIO He0akaHMX OpraHIYHUX PEYOBHMH, SIKI 37aTHI BUBECTHU HITPATHHUM
enexTpon 3 ynany. [loOymoBa kamiOpyBansHOrO rpadika. Ilepen mouatkom anamizy
MPOBOJATH  KaNIOpyBaHHS  10HCENEKTHUBHOTO  HITPATHOTO  €JIEKTpoAa IO
CTaHJAPTHUM PO3YMHAM 3 KOHIIEHTpaIlisIMU HiTpaT-ioHiB, Moiub/i1: 0,0001; 0,001;
0,01 1 0,1. Po3unnu nns kamiOpyBaHHS TOTYIOTb Ha OCHOBI 1%-TO po3unHy
AITFOMOKAJIIEBOTO TATyHAa, SKUW BUKOHYE pOJIb CTaOLII3aTOpa 10HHOI CHUJIH.

BuwmiptoBanHs enektpoaHoro mnorteHuiany HitpatHoro ICE mnpoBoasTh,
MOYMHAOYH 3 OUTBI HU3BKUX KOHIICHTPAIM PO3YMHIB, TPOMUBAIOYHN EJIEKTPOT
MICTIsl KOYKHOTO BUMIPIOBAHHS PO3UYMHOM O1UIBIIT BUCOKOI KOHIICHTpAITi.

3a oTpuMaHUMU JAaHUMHU OyayroTh KamiOpyBanpHU# rpadik. Ha oci abcruc
BinkianaTh 3HadeHHsT pNOs, gKi y BIAMOBIAHMX CTaHAAPTHUX PO3YMHAX KaJii
HiTpaTy OyayTh nopiBHioBatd 4; 3; 2 Ta 1. Ha oci opauHaT BiAKIanarTh
BI/IMOBIJIHE 3HAYCHHS MOTEHINAdy HITpPATHOrO enekTpoay — &, MB. Kpyruszna
eJNEeKTPOHOT (QYHKIII, TOOTO KyTOBHM KOE(QILIEHT HAXWIy KaniOpyBaabHOTO
rpadiky moBuHEH a0opiBHIOBaTH 56+3 MB.
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Bukonauns ananizy. Pigky mpoOy mepeMilyloTh 1 MOMIMAITh B CKIISTHUN
crakad. Hitpatauii ICE 1 xiopcpiOHMII eneKTpoa MOpPIBHSHHA IPOMHUBAIOTH
JeKIIbKa pa3iB  CIOYAaTKy JUCTWIBOBAHOK BOJIOIO, TOTIM — MIIOCTITHAM
PO3YMHOM, KOKHOTO pa3y OCyIllyiouu QuibTpyBajdbHUM manepoM. [ani exexrpoau
3aHYPIOIOTH Y TPOOY 1 BUMIPIOIOTH MoTeHIian HiTpaTHoro ICE — €.

3a kamOpyBaJIbHUM TpadikoM 3a OJEPKAaHWUMH 3HAYCHHSIMH € 3HaXOISATh
BeanunHy pNOs. [ns aHami3iB TakoX MOXHA 3aCTOCOBYBATH TOMEPEAHBO
BiIKaTiOpOBaHi 1I0HOMETPH 31 MIKAJIOT0, sika BupakeHa y BenmuuuHax pNOs.

PospaxyHok pe3ynbraTiB aHamizy. BmicT HITpaTiB y NpOAyKTax B MI/KT
3HAXOJATh 3a oAepkaHuMu 3HadeHHAM pNOs kopuctyrounch tabdi. 6.5; 6.6 1 6.7.
3a ocTaTOYHUM pe3yibTaT aHajizy MNpUMarOTh cepeaHe apudMeTuyHe
pe3yabTaTiB JIBOX MapajeibHUX BU3HAUEHb, JOMYCTUMA PO301KHICTh MIXK SIKUMHU
10 BIIHOUIEHHIO /10 cepeaHboaprupmMeTnyHoi BeauunuHu npu P=0,95 He nmoBuHHa
nepesunryBatd 30% mnpu BmicTi HiTpatiB A0 200 mr/kr i 25% — npu BMICTI
HiTpaTiB Buie 200 mMr/Kr.

5.5. KoHTpoJIb IKOCTI Xap4y0Boi NPOAYKUil KOHAYKTOMETPUYHUMH eKcIpec-
MeToJaMHu

VY Xap4oBuX BHPOOHHUIITBAX KOHIYKTOMETPHUYHI METOJIU 3aCTOCOBYIOTH MPHU
JOCIIIJKEHHSAX XapyoBHUX OlomoniMepiB, OapBHUKIB, IyOMJIIbHUX pPEYOBHUH, Y
TEXHOJIOT1SIX BOJOOYHUIIEHHS, @ TAKOX JIJI1 KOHTPOJIO IKOCTI MUTHOI 1 MIHEPAJIbHO1
BOJM, COKIB Ta IHIIMX HAroiB, MOJIOYHUX MPOAYKTIB, 3€pHA, OBOYIB, PPYKTIB 1 T.1I.
Excnipec-mMeTonu BUMIPIOBaHHS BOJIOTOCTI CHUITyYHMX MPOAYKTIB I'PYHTYIOTHCS Ha
IPsIMO TIPOTIOPIIINHIN 3aJ€KHOCTI MK iX BOJIOTICTIO Ta €JIEKTPUYHUM OIOPOM.
Po3pobneni ansa 1pOr0 mpuUiaAM — EJIEeKTPpUYHI BOJIOTOMIpU (HAKTHYHO €
KOHJYKTOMETPaMH, OCHAIIEHUMU MOCTaMU MepeMiHHoro cTpymy. I1ig gac anamizy
HEOOXITHY KUIBKICTh MaTepiajly BHOCSTh J0 KOMIPKM 1 BHUMIPIOIOTh HOro
€JIEKTPONPOBIAHICT,. YWMM  BOJIOTIIIMKA CHUMMyYUMH Marepian, TUM OUIbLIY
€JNIeKTPOIpOBIAHICT, BiH Mae. [llkana Takux KOHAYKTOMETPIB TpaaylOeThCs
OesrmocepeITHO B MAaCOBUX dYacTKax BoJorH. lle HaWOLIbII MMIBUAKUA METON
BU3HAYCHHS BOJIOTOCTI 3€pHA, KPOXMaITto, OOpOIITHA, I[yKPY-TiCKy, KaBu Ta iH. J{s
KOKHOTO BHJIy XapuoBOTO NPOAYKTY BCTAHOBIIOIOTH 3aJ€KHICTh MIDK HOTO
eJICKTPOTPOBIAHICTIO 1 BMICTOM BOJIOTH, OYAyIOud BIAMOBIJIHI KamiOpyBajbHI
rpadiku, 3a SKUMU 1 BU3HAYaIOTh BMICT BOJIOTH Y 3pa3Kax.

Meroa npsiMoi KOHAYKTOMETPIi 3aCTOCOBYIOTh Y I[yKPOBOMY BHUPOOHHUIITBI
JUISL ~ aBTOMATUYHOTO  KOHTPOJIO  KOHLEHTpalli  IYKPOBUX  PO3UYMHIB.
KoHneHTpyBaHHs IIyKpOBUX CHPOIIB 3IIHCHIOETHCS MUISIXOM BUIAPOBYBAaHHS Y
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BaKyyMHUX amnapartax. [Ipu 3011bII€HH] BMICTY B CUPOIIax CyXux pedoBuH 10 80%,
BHACIIIJIOK 3pOCTaHHS B’SI3KOCTI, X €EKTPONPOBIAHICTh 3MEHIIYEThCS y 4 pasu,
110 JIETKO KOHTPOJIIOETHCS CTalliOHAPHUMH IPOMHCIOBUMHU KOHTyKTOMETPaMH.

MeTonoM KOHAYKTOMETPHUYHOTO THUTPYBAaHHS BH3HAYalOTh TUTPOBAHY
KHUCJIOTHICTh TEMHO3a0apBIEHUX PIIKUX MPOIYKTIB (BUH, MJIOJOBO-ST1THUX COKIB)
Ha mMoMeHT moBHOI He#Tpami3alii XapuoBUX KHUCIOT, IO MICTATHCA y COKax, ix
eJIEKTPOTPOBIAHICTh CTPIMKO 3HUKYETHCS a00 MPAKTHYHO BIJCYTHS, IO JO3BOJISE
Jy’Ke JIETKO BU3HAYUTU TOUKY €KBIBAJIEHTHOCTI.

BusHauyeHHsI KHCJIOTHOCTI XapyoOBHX NMPOAYKTIB
Bu3HayeHHS KUCIOTHOCTI IEYHOTO MOPOIIKY

Meroavka BU3HAYEHHSI IPYHTYETHCA HAa KOHIYKTOMETPUYHOMY THUTPYBaHHI
BOJHOTO PO3YMHY S€YHOTO IMOPOLIKY PO3YMHOM HATpid TiApokcuay. Bemnumna
KHCJIOTHOCTI SIEYHOTO MOPOIIKY 3YMOBJICHA HASBHICTIO B HbOMY 3HAYHOI KUIBKOCTI
aMIHOKHUCIIOT, 3arajbHUil BMICT skuMX Moxe csrath 40 1 Ouibiie rpam y 100 T
npoaykty. HaBaxky seunoro nopomky macoro 5+0,0002 r po3THparoTh y CTYIILI 3
HE3HAYHUM 00’€MOM JIUCTHIIbOBAaHOI Boau HpoTsaroM 3...5 xB. [licas yoro mpoOy
KUIBKICHO TIEPEHOCITh y MIPHY KOJOY eMHIcTIO 250 M 1 JHOBOASTH BOJOIO [0
MiTku. Konly 3akpuBaroTh MpoOKOIO0 1 eKcTparyioTh mnpotsrom 25...30 xB Ha
BiOpo3minnyBaui. [limeTkoro BimouparoTs 20 M1 MPO30POTO EKCTPAKTY, MOMIIIAIOThH
HOro B KOHIYKTOMETPUYHY KOMIPKY, J0/at0Th 20 MJI AUCTHJIBOBAHOI BOJM 1 MPHU
oe3nepepBHOMY ToMminryBaHHI TUTPYIOTh 0,01M po3umHOM HATpii TIAPOKCHUIY.
[Ticns nogaHHS KOKHOI MOPLIi TUTPAHTy, 00’€M SIKOi MOBUHEH 3HAXOIAUTHCS B
iaTepBani 0,1...0,5 M1, peecTpytoTh MOKa3aHHA KOHIYKTOMETpa.

Ham OyayloTh KpUBY KOHAYKTOMETPUYHOTO THUTPYBAaHHS B KOOpJMHATAX
«W — VNaOH». Ilo mepenoMmy Ha rpadiky 3HAXOASITh EKBIBAJIEHTHUH 00’€M
NaOH, mo mimoB Ha TUTpyBaHHSA. KHCIIOTHICT S€YHOTO TIOPOIIKY PO3PaXOBYIOThH
3a GOopMYJIOIO:

V.V ,100
10-\/,-m
ne K — KuCiIoTHICTh sIEYHOTO MOPOIIKY, T; V1 — 00°eM MipHOiI Koiou, Mi; Vs

— 00’eM po3zunny NaOH, mio mimoB Ha TUTpyBaHHS, MJT; V3 — 00’€M €KCTPakKTy,
y3TUH A7 TATPYBaHHS, MJI; M — Maca npoOu AOCIIIKYBaHOTO MPOAYKTY, T; 100 —
koe(dimieHT mepepaxyHky kucioTHocTi Ha 100 r mpoaykry; 10 — koedimieHT
NepepaxyHKy KOHIIEHTpalli po3uuHy Hatpiid riapokcuay 3 0,01 mons/n na 0,1
MOJIB/JI.
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5.6. KontpoJsb sikocTi XapuoBoi npoaykuii xpomarorpagivyHuMu ekcnpec
MeTOIaMHU

Po3nineHHss Ta BU3HAYEHHS BYIJIEBOJIB Y TMPOJAYKTaX IYKPOBOTO
BupoOHuITBA  KinbKicCHE BH3HAUYE€HHS BYIJIEBOJIB Yy MPOAYKTaX I[yKPOBOIO
BUPOOHUIITBA 0a3yeTbCs Ha TOMY, IO IUIONII TUIIMH Ha XpoMaTorpami, ski
YTBOPIOIOTH KOMITOHEHTH, JIHIMHO 3B’s3aHi 3 jorapudmamu ix KOHIEHTpaIiil y
po3uuHi. Tomy crmoyaTKy NiAal0Th aHali3y HHU3KY PO3YMHIB 3 PI3HUMH, aje
BITOMHMH KOHIEHTPAIIIMA KOMIIOHEHTY, BUMIPIOIOTh IUIONII OJEp)KaHUX Ha
narnepi IisiM 1 OyIyroTh KaaiOpyBaIbHUM Tpadik y KOOpJAUHATAX «IUIOMIA TIIIMU—
agorapudm koHmeHtpanii». Kopucrtyrouuce rpadikoM, BHU3HAYAIOTh BMICT
KOMITOHEHTY Y JIOCIIP)KYBaHHUX 3pa3Kax MPOJYKTiB.

Metoa 103BOJISIE SKICHO 1 KIJIBKICHO 1€HTU(IKYBATH 1 BU3HAYATH LIYKpPH, Y
TOMY YHCJl Ti, M0 HE NIAJAOThCA OpoliHHIO. Sk HOCIH Hepyxomoi ¢a3u
3aCTOCOBYIOTh (PUIBTpYBaIbHUM a00 crienianbHUN XpoMaTorpadiyHui namip, SKui
MICTUTbH 10HOTreH1 rpymnu. [licns ekcTpakiii mykpiB 13 3pa3ka QuIbTpaT MiAAal0Th
TpUKpaTHi# po3roHii npotarom 12 rox. Ilicias o6pobku manepy audeHUIaMiHOM
IUISIMHM KOYKHOTO 3 IIYKpiB Ha0YBalOTh XapaKTEpHOro 3a0apBIICHHS.

[Ticast po3auieHHs BYIVIEBOAM pO3TAIIOBYIOTHCS Ha XpomarorpadiyHomy
narnepi BiJ CTapTOBOi JIiHII Yy TakoMy MOpAIKY: padiHo3a, menibio3a, JakTo3a,
MajibTO3a, Caxapo3a, TrajakTo3a, IJKo3a, (GpPYyKTOo3a, Kcuiao3a 1 apabiHo3a.
Busnauennss BwmicTy padino3u. PadiHoza 3aBXKau MICTUTBCS Y MNPOAYKTAX
IyKPOBOTO BHUPOOHUIITBA 1 3aBaka€ MOIAPUMETPUYHOMY BU3HAUEHHIO B HHX
BMICTY caxapo3u. Bu3zHaueHHs BMICTYy padiHO3U y IyKPOBOMY CHPOMI 1 MeJscl
3IIMCHIOIOTh METOJIOM BHUCXIJTHO1 ManepoBoi xpomartorpadii. 3
XpoMarorpadiuHoro mamepy BHpPi3aloTh CMYKKY JOBXKHHOIO 5 cM. Ha Bimcrani
lcMm Bil HUKHBOTO Kparo IMarepy OMIBIEM BIAMIYAIOTh CTAapTOBY JIiHiIO. B3moBxk
apKylly Manepy OJIBLEM MPOBOAATH ACKUIbKA JIHIN, AKlI PO3AUISIOTH Hamip Ha
OKpEMI1 CMY>KKH IIUPUHOIO 2 CM.

JocnipkyBaHuit mpoAyKT (IyKpOBUM cHporl abo MeJscy) po30aBisiOTh
JTUCTUIIHOBAHOIO BOJIOIO, JOKH BMICT CyXuX pedoBuH csirHe ~20%. IlapanenspHO
rOTYIOTh CEpII0 CTAHIAPTHUX PO34MHIB padiHo3u 3 MacoBoro yactkoro 0,5; 1,0; 1,5
1 2,0%, sAK1 MOBUHHI MICTUTU OJHAKOBY KUIBKICTh caxapo3u. 3arajbHUU BMICT
CyXUX peyoBUMH TOBMHEH Takox csratu 20%. BiH  KOHTpOJO€ThCs
pedpaKTOMETPUIHIM METOJIOM IIJISIXOM JOJaHHS 10 CTaHAAPTHUX PO3UYMHIB KaJii
xyopuny. Ha ctaproBy JiHi0 nanepy y cepeuHy KOXHOI CMY>KKH MIKPOIIIIETKOIO
HAHOCHTH 1O 1 MM3 cTaHIAPTHUX PO3UMHIB padiHO3U 1 JOCIIHKYBAHOTO PO3UHHY.
JiaMeTp MmisMH HE NOBUHEH MEpPEeBUINYBAaTH 2...3 MM, BIJCTaHb MIDX IUIIMaMu
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~2cm. llamip cymare mpocto Heba 1 MOMIMIYIOTH y KaMepy Ui BHCXIJHOI
xpomatorpadii. Kameporo Moxe CIy)XKUTH XIMIYHMM cTakaH BUCOTOIO 8...10 cM,
SKUW 3BEpXy 3aKpUBAIOTh JBOMAa CKJISIHUMHU IJIacTUHKamu. Ha 1gHO crakany
HaJIMBAIOTh CyMII MPOIAHOJY, €TUJIAIleTaTy 1 BOJU y CHiBBiHOMIEHH] 7:1:2. Mix
IUTACTUHKAMH BEPTUKAJIBHO OMYCKaIOTh XpomaTorpadiyHuil mamip 3 HaHECEHUMHU
pO3UMHaMH, TaK, 100 WOTO HIDKHIM Kpalh OyB 3aHYpeHHH y pPO3YMHHUK Ha
rbuny ~1 cm. Ilicns 3ModyBaHHS yci€l cMyXKH Tamnepy 3 ii BEpXHbOTO Kparo,
IO BHUCTYIA€ HAJ TOBEPXHEIO CKISHUX IUJIACTUH, MOYMHAE BUIIAPOBYBATHUCS
po3uuHHUK. lle mpu3BOAUTH A0 MOCTYNOBOTO PYXy PO3YMHHUKA 13 CTaJIOIO
HIBUJIKICTIO, sIKA JOPIBHIOE MIBUAKOCTI HOr0 BUMApOBYBAaHHS.

Pozninennss caxapo3u 1 padiHO3W, IO MICTATBCS Y JOCIIIKYBAHOMY
npoaykTi aocsraerbes 3a 90...100 xB. Caxapo3sa 3cyBaeTbcsl Ha Kpail marepy, 110
BUCTYMAae 3 KaMepu. TaM K€ 3HaxXOAsAThCS I 1HINI MOHOCAaXapuju, SKl HE
BILUIMBAIOTh HAa BHU3HAueHHS padiHo3u. OpepikaHy XpoOMaTorpaMmy BHUCYIIYIOTH 1
IPOSIBIISIIOTh, 0OOPU3KYIOUM il 3 MyJbBEpU3aTOpy cyMimmito 1%-ro conupToBOro
po3unHy o -HadTOay 1 hochaTHO KHCIOTH, Y3ITUX B 00’€MHOMY CITIBBITHOIIICHHI
9:1. Jlns imentudikamnii padiHo3u MOPIBHIOIOTH MOJIOKEHHS 3a0apBJICHUX IUISIM
CTaHJAPTHUX 1 JOCIHIDKYBAaHOTO PO3YMHY Ha Xpomarorpami abo 3i1CTaBIISIOYH
3HaveHHs ix Rf. Bmict padinosu y mocmimpkyBaHiii mpo0i BU3HAYAIOTh Bi3yalbHUM
MOPIBHSIHHSAM ~ 1HTEHCHBHOCTI  IUIAM, OJIEp’)KaHUX  TiJ] Yac  HAHECEHHS
JOCITIJIKYBAHOTO 1 CTAHJAAPTHUX PO3YMHIB 3 PI3HUMHU KOHUEHTpAIisIMU padiHO3H.

BusHayeHHs1 BMICTY HATPIiM XJIOPHUAY Y BEPLIKOBOMY MAacCJli METOAOM
aacopOuiitHoi xpomatorpadii

Jlo neskux COpTIB BEPIIKOBOTO Macjia JO0Jal0Th KYXOHHY Cijb, SIKa €
e(EeKTUBHUM KOHCEPBAHTOM 1 HaJa€ NPOJYKTY TEBHI CMaKOBI BIACTUBOCTI.
MacoBa wyacTka HaTpidi XJOPUAY VY BEpIIKOBOMY Macii HE TOBUHHA
nepeBunryBatul,5% Bix macu npoaykty. CTaHAapTU30BaHUN TUTPUMETPUYHUIN
METOJI BHU3HAUYEHHS HATpIA XJOpUIY y MOJOYHUX MPOAYKTaxX (cupax, OpHH3I,
BEPILIKOBOMY MACJIl) 13 3aCTOCYBAHHSIM apreHTyM HITpaTy JOCUTb TPYJIOMICTKHIA.

Bin Brirodae TpuBanme KWI'ATIHHS TpoO 3 Kajiid mepMaHTaHaTOM 1
BUKOPUCTAaHHA 3Ha4HOi KutbkocTi 1HmmX peareHtiB: KCNS, HyCy0,,
[Fe(NH4)(SO4)2]-12H,0, HNO3. Tomy mnpomnonyetbcst BusHaueHnHs NaCl, sxe
IPYHTYy€EThCs Ha 0OMiH1 10HIB Na + 13 mocniakyBaHoi mpobu Ta ioHiB H+ kaTioHiTy,
o 3HaxoAuThcss B H-dopwmi, 1 HacTymHOMY aHami3l eloary TUTPUMETPUYHUM
meroaoM. [lepen mouarkom pobotu katioHIT KY-2 nepeBoasTs B akTUBHY (opMmy,
nmporyckardn 4depe3 xpomatorpadpiuny KomoHky 30..40 mum 0,1IM  po3uuny
XJIOPUAHOI KUCJIOTH 3 MIBUJKICTIO 2 KparJil 32 CeKyHIy. AKTUBOBAaHUN KaTIOHIT
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MIPOMHBAIOTh JTUCTUILOBAHOIO BOMOI0 00’emom 100..200 Mi jisi BUgajIeHHS
HQUIMIIKY KUCJIOTH. JIMCTUIIbOBaHY BOAY IPOIYCKAarOTh /10 MOBHOI HEMTpami3aii
eJIr0ary.

Peakuito enroary nepeBipsitOTh 32 METHJIOBUM OpaH)KeBUM. Jly)ke BaXIMBO,
mo0 y xpomarorpadiuHy KOJOHKY HE IMomaaasio MoBiTps. ToOTO Ha KaTiOHITOM
MOCTIHHO TIOBMHEH 3HAXOJIUTHUCS IIap PIAMHM BHUCOTOIO HE MeHm 2.3 cM. Y
XIMIYHOMY cTakaHl eMHIcTIO 100 MJT Ha aHAITUYHUX Barax 3BaXKylOTh ~5 T Macia,
MIMEeTKO 10Aat0Th 50 MJI JUCTHIHOBAHOI BOJW 1 HArpiBalOTh CTaKaH Ha BOJSHIN
O0aHl 70 TMOBHOTO pO3IUIaBJACHHA Macjia. BMicT crakaHy nepeMillyloTh 1
3aJIMILAI0Th 1O PO3IIAPOBYBAHHS BOJU 1 )KUPY, HICIS HOTO CTAKaH OXOJIOKYIOTh Y
KPUCTAII3aTOP1 3 XOJIOJHOIO BOJIOKO.

VY 3acTuriomy mapi ®Kupy CKISHOK MaIUYKOI POOJISITH OTBIP, YEpe3 SAKUMI
MIMETKO B110MparoTh 10 M BHUTSDKKHM, Ky MOMIIIAIOTh Yy XpoMarorpadiuny
KOJIOHKY 3 MIArOTOBJIEHUM KaTioHITOM. [IpoOy mporyckaroTe 3 MBHIKICTIO 3—4
Kparuil 3a cekyHay. JJis BUganeHHs: KUCIOTH 3 KaTIOHITY 4epe3 KOJIOHKY 3 TaKOIO
K€ MIBUAKICTIO MpolyckatoTe 50 Mil 1ucTHiboBaHOI Boau. ExnroaT 1 mpoMuBHY
BOAYy 30MparoTh y KOHIUHY KojOy. OpjepxaHUil pO3YMH €t0aTy THUTPYIOTh
po3zunHoM NaOH y mpHCyTHOCTI METMJIOBOTO OpaH)XXEBOI'O 1O IEpexoay Moro
3a0apBJEHHS y KOBTUU KOJip. MacoBy 4acTKy HATpid XJIOPUAY y BEPIIKOBOMY
Macii (W, Mac. %) po3paxoByIOTh 3a (DOPMYIIOIO:

®=MNV/10m

e M — MoJssipHa Maca eKBiBaJICHTY HaATpid xiopuiy, r/moib; N — KiTbKicTh
IPaMEKBIBAJICHTIB THTpaHTy (HATpiil rigpokcumay), Mosib/ia;, V — eKBiBaJCHTHHIA
00’eéM THUTpaHTy, MJ; M — Maca HaBaXKH BEpIIKOBOro Macia. KaTioHIT y
xpoMarorpadiuHiii KOJIOHII pereHepyroTh micst anaiizy 20 mpo0.

KoHTpo/bHi nMTaHHA
1. HaBeniTp METOAMKY BHM3HAUEHHS BMICTY JKHUpPIB Yy THPOIYKTax
KOHJAUTEPCHKOTO BUPOOHHUIITBA PEPHPAKTOMETPHUHUM METOIOM.

2. HaBeniTh MeTOIMKY BU3HAYCHHS PePPaKTOMETPUYHUM METOJOM MacOBOI
YaCTKHU CYXHMX PEUOBHH (BYTJIEBO/IB) Y KOHIUTEPCHKUX BUpPOOaXx.

3. HaBenith MeTOMMKy (POTOKOJOPUMETPUIHOTO BU3HAUCHHS BMICTY O1JIKIB
y MOJIOLI, 1110 TPYHTYETHCSI HA KCAHTOMPOTETHOBIN peaKiiii.

4. HaBeniTh METOMKY BU3HAUEHHS BMICTY I[yKpIB Y XapyOBHX MpPOJYKTaXx,
IO IPYHTYETHCS Ha peakiii ix okucHeHHs 10 CO2 po3uynHOM Kaiiil AUXpomary.

5. ki Bu 3Haere cnocobu ¢anscudikaiii ropiryaHux BUpoOiB?

6. Sk 3A1HCHIOIOTH JIOMIHECIIEHTHUIN aHali3 (PYyKTOBUX COKIB 1 BUH? SKi
MOKAa3HUKHU SKOCTI IPU IbOMY BU3HAYAIOTHCA?
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7. Sk 3a1HCHIOIOTH JIFOMIHECIIEHTHUH aHaii3 0oBOo4iB? SIK MOKHA BU3HAUNUTHU
pu oMY (haKTH 3aXBOPIOBAHHS KOPEHEIUIO1B?

8. HaBeniTh MeTOOUKY MOTEHIIIOMETPUYHOTO BHU3HAYEHHS KHUCIOTHOCTI
MOJIOKA.

9. HaBeniTh TeXHIKYy NOTEHIIOMETPUYHOTO BHU3HAYEHHS BMICTY COJl Yy
MaprapHHi.

10. HaBeniThb METOAMKY BHM3HAYEHHS BMICTY COJIl y CHpax Ta CHPHUX
IPOAYKTAaX.

11. Sk 3m1MCHIOIOTH KOHTPOJIb COJIOHOCTI MIJICHPHOI CUPOBATKH 1 PIBEHb
JeMiHepai3aliii MOJIOYHOI CUPOBATKH KOHAYKTOMETPUYHUM METOJIOM?

12.  SIki BUAM AOMIIIOK MICTATHCS y IpHUpOIHik Boi? HaBeniTh MeToAMKY
BU3HAYECHHS BMICTY CyJIb(aT-10HIB y MUTHIN BOJI.

13. ki xap4oBi kucnotu Bu 3Haere? HaBeniTh METOAMKY BU3HAUYECHHSA 1X
BMICTY B TICTI Ta XJ1101 METOJOM BUCX1JHO1 MarepoBoi xpomarorpadii.

14, 'V 4yomy mnonsrae CyThb HIHTIAPUHOBOI fAKICHOI peakuii Ha
aMIHOKUCTIOTH?
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6. HOPTATUBHI EKCHPEC-JABOPATOPII 1151 AHAJII3Y
XAPYHOBUX ITPOAYKTIB

3aranpHa XapaKTepUCTUKA MOPTATUBHUX eKcrpeciadopartopiit [lopTaTuBHi
eKcrpec-1adoparopii  BIAPI3HAIOTHCS BHCOKOK MOOIIBHICTIO, 3a0e3Mmeuyroyn
EKCIIPEC-KOHTPOIb TIOBITPSIHOTO ¥ BOJHOTO CEPEAOBHINA IPH BUHUKHEHHI
HAJ3BUYAHAX CHUTYaIlii, TOB’S3aHUX 3 TEXHOTEHHUMHU aBapisiMH, TPUPOTHUMHU
SBUILIAMU 200 3YMOBJICHUMH KUTTEIISIBHICTIO TIOAUHH. Lle 1ae MOXIMBICTh Ha
OCHOBI OIEPaTUBHO OTPUMAHOI 1H(GOpMaIlli BYACHO BXKUTH 3aXO0JIB M0 YCYHEHHIO
a00 MiHIMIZaIlli PYHHIBHUX HACTIAKIB JJi1 HaBKOJUIIHBOTO CepeoBUINA I
3JI0pPOB’S JIIOJTUHHU.

[lopTratuBH1 ekcrpec-1adopaTropii MOKYTh BUKOPHUCTOBYBATHUCS TAKOXK IS
CaHITApHO-TIT€HIYHOTO ¥ €KOJIOTIYHOIO KOHTPOJIIO MPUPOJHUX JIKEPEN MUTHOI
BOJIM, BOJY T'OCIIOIaPCHKO-TTUTHOTO MPU3HAYCHHS; TEXHOJIOTTYHOI i CTIYHOT BOJIH,
CUIbCHKOTOCIIOAAPCHKOI  MPOJYKLIi, MPOAOBOJIBYOI CHUPOBHHH 1 XapyOBUX
npoaykTiB. IlopTratuBHI MOOUIBHI €KcIpec-laboparopii MarTh HHU3KY IepeBar
nepea oOJaJHAHHSIM, BCTAHOBJIEHHUM Y CTalllOHAPHUX JIA00OpaTOpisiX, 3aBISAKH
[[bOMY BOHHM 3HAMIUIM MIMPOKE 3aCTOCYBAaHHS B 0araThoX CIy>K0aX: €KOJIOTTYHHX,
CaHITapHO-EM1eMI0JIOTTYHNX, 0XopoHu mpaill, MHC Toiio.

[lopratuBH1 ekcnpec-nadopaTopli 3a0€3MeUyrOTh MBUIKE 1 KOMIUIEKCHE
oOCTeXeHHSI TTMTHOI BOAM Ta Xap4YOBHX MPOAYKTIB 32 OCHOBHUMH HOPMOBAaHUMH
NOKa3HUKaMU SKOCTI 1 Oe3meuHocTi. [lpm 1boMy ojepkaHHS pe3yJbTaTiB
3MIMCHIOETBCS B MIHIMAJIBHO KOPOTKI CTPOKH O€3[OocepeHI0 Ha MICIll BII0OpY
po0. AHaI3M BIJIPI3HIIOTHECA MPOCTOTOIO METOJMK IMPOBEACHHS BHMIPIOBAHb 1
tectyBanb. [lpu ekcruryaranii ekcrnpec-jabopaTopii He TOTPIOHI JOJAATKOBI
JOKepena eHeprii.

binbmricte cydyacHuUX — MOPTATUBHUX  JIaOOpaTOpii  KOMIUIEKTYIOThCS
3BUYAWHUMM XIMIYHUMHU TecT-3acobamu. KopucTyBaui nmpu 1bOMY 3M1MCHIOIOTH
aHaii3 3a JOMNOMOIOK0 HAWIPOCTIIIMX XIMIYHUX METOAIB — KpamelbHHUX,
TUTPUMETPUYHUX, POTOMETPUIHHX, & TAKOXX OPTAHOJICHTUIHIUMHI METOJIAMHU.

[Ipuknagamu Takux sabopatopiii € TOPTaTUBHI EKcrIpec-adoparopii
«[Tuenka», «BJIMOCy», xommekT-mabopartopii cepii «GASTEC» Ta iH.
AmnapatypHe ohOpMIICHHS OLIBIIIOCTI €KCIpec-1adopaTopiii CTBOPEHO HAa OCHOBI
OJIHOTO HAyKOBOTO NpPHJIATy 1 HA0OPIB XIMIYHUX TE€CT-CUCTEM.

[Ipu nboMy MeToauyHe 3a0e3nedeHHs JabopaTopii aganToBaHi 10 JaHOTO
npwiany. llpuknagom MoxyTe OyTu nabopatopii cepii «LZVy, abcomntoTHa
OUTBIIICTh aHAMI3IB B SIKUX 3IHCHIOIOTH 3a JOMOMOTH crekTpodotomeTpy. o
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CKJaay TaKHX MiHi-TabopaTopiii 3BUYAiHO BXOIATh HAOOpU TOTOBUX PEAKTHBIB,
TecT cuctemu (puc.6.1.-6.2.), TepmocTaT, iHKyOaTOp, IMpOOOBIIOIPHHMK Ta iHIII
aKcecyapu, sIKi 3aiiMaloTh MIHIMYM MICIIS 1 30epiraroThCsi B OC3MEUHIN yIaKoBIIi,
110 JIO3BOJISIFOTH 31MCHIOBATH HEOOX1THI aHAJII3U «On Sity».

B nmeskux Bumagkax —ekcmpec-mabopaTopii  OCHAIalOTh  JEKUIBKOMa
NOpPTAaTUBHUMH TpuianaMu. Tak, y KOMIDIEKTAIio Jaboparopiii cepii «Dkcmepm»
BXOJSITh  KOHAYKTOMETpP, (OTOKOJIOPUMETp Ta 10HOMETpH 3 Habopom
10HCENIEKTUBHUX  €NIeKTPOJIiB; y ckiaai Jjaboparopii cepii «MEL» €
cnekTpodoroMeTp, Typoiaumerp, pH-MeTp, KOHIYKTOMETP.

VYHiBepcaabHUX MOPTATUBHUX JIAOOpaTOPii, siKi O AO3BOJISLIIN 3A1MCHIOBATH
aHaII31 MPUHIUIIOBO PI3HUX 32 MPUPOIOIO0 Ta MPU3HAYCHHSAM 00’ €KTIB, MPAKTUUHE
He icHye. [amy3eBi sabopaTopii y CBOIO 4Yepry NOAUISIIOTH 3a HampsiMKaMu
JOCIIIJIKEHHSI HA €KOJIOTTYHI, arpoXIMIYH1, MIKpOO10JIOT14HI, CAaHITapHO-TITIEHIYHI,
xapuoBl Ta 1H. IlpuknagoM MOXyThb OYTH CaHITapHO-Xap4yoBl JabopaTopii
«CIIDJI» (puc. 6.3.) 1 «BIIDJI-KII», mnpusHaveHi JUIsI KOHTPOJIO HaJ
JOTPUMAaHHIM CaHITapHOTO PEXUMY Ta SIKOCTI Xap4yoBOi MPOAYKLII B yCTaHOBax
XapuyBaHHA. [CHYIOTh TakoX UYMCIEHHI MOPTATUBHI €KOJIOTTYHI JlabopaTopii asis
BU3HAUEHHS CTaHy HABKOJIMUIHBOIO CEPEJOBMILA: IPYHTY, MPUPOJHOI BOJH,
CUIbCBKOTOCTIOAAPChKOi mpoaykuii. Taki jaboparopii BHIYCKAlOThCA LIIUMU
cepisimu: «STH», «SCL», «Aquaquant» Ta iH.

OcTaHHIM 4YacoM BHITYCKalOThCSl CHELIaIi30BaHl EKcIpec-1adoparopii,
NpU3HAYEHl Ui aHalli3y KOHKPETHHX 00’ekTiB. Takumu creniaii3oBaHUMU
excrpeciaboparopisiMu € MiHi-nabopatopis AKM-98, npusnauena mjis aHamizy
MOJIOKA 1 MOJIOYHHMX MPOAYKTIB a00 eKCIpec-1adopaTopis AOCTIHKEHHS MeELy,
CTBOpPEHA Ha OCHOB1 TecT-KOMIUIeKTy «Mem». CrerianizoBaHi KOMITAKTHI MiHI-
excrpeciabopaTtopii Opi€eHTOBaHI Ha TIEBHOTO KOPHUCTYBauya, BOHU 3aBXIU i
PYKOIO 1 MICTSTh yC1 HEOOX1/IHI peareHTH Ta akcecyapH JJis aHalll3y KOHKPETHHX

00’ €KTIB.
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Puc. 6.1. Tect-cucrema «Hitpar-tect»
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Puc. 6.2. Tect-cucrema «pH»

Puc. 6.3. CanitapHo-xap4oBa MiHi -ekcrpec-nadoparopist «CI1DJI»

KouTpoJibHi nuTanHs

1. JlaliTe 3arajbHy XapaKTepUCTUKy  amapaTHOMy  O(OpMIICHHIO
NOPTAaTUBHUX e€Kclpec-1abopaTopii, NpU3HAYEHMX IS aHaji3iB  Xap4yOBHX
MIPOJTYKTIB.

2. HapaiiTe xapakTepucTUKy MOJIOYHUX MiHi-Tabopartopiii cepii AKM. fki
MOKA3HUKH SKOCTI MOJIOKa MOYKHA BU3HAYATH 3a JIOIMTOMOTOIO ITUX JIabopaTopiii?

3. SIxi TMOKa3HWKIB SKOCTI MEAYy MOKHAa BHM3HAUYUTU 3a JIOTIOMOIOKO
MOPTaTUBHOI ekcrpec-nadboparopii «Mea»? HagaliTe iM KOpOTKY XapaKTEpUCTHUKY.

4. BxaxiTh KOMIUIEKTAIII0O TOPTATUBHUX €KCIpec-Tadopatopii « IKCrepT».
SAxi KOMIOHEHTH PO3YMHIB MOXHA BHU3HAUYMTH 3a JIONOMOIOK JadbopaTopiid
«kcrepT»?

5. Hapaiite 3aranpHy XapakTepUCTHKy 1 HaBEOITh KOMIUIEKTAIIIIO
CaHITapHOXap4oBOi MiHi-ekcpec-nadopatopii «CIIDJD».
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7. JABOPATOPHI POBOTHU
7.1. MeToau BU3HAYEHHSI KMCJIOTHOCTI Ta JIy>KHOCTI (AHAI3 MOJIOKA).

Meta: PosrnsHytT MeToAu BH3HAYCHHS KHCJIOTHOCTI Ta JIY)KHOCTI
Xap4yoBHX IMPOAYKTIB, HA MPHUKJIaAl MOJOKAa. 3aKpIMUTH HABUYKA 1 YMIHHS
rOTyBaTH pO3YMHM 13 33JaHOI0 KOHICHTPAIIEI0 Ta NPUTaJaTh CHOCoOH
TUTPYBaHHS.

Hpuaagu ta peakrum: [punaa tuny pH-340 a6o ioHOMIp yHIBEpCaIbHUN
OB-74 3 nHabopoM Oy(depHUX PO3UUHIB IS MIEPEBIPEHHS PABMWIBHOCTI MTOKA3aHb,
Baru J1abOpaTopHi, TEXHIYHI Ta aHATITHUYHI, BOJsHA OaHs, KOHIYHI KOJIOU
micTkicTio 150, 200 cm3, KoHiuHi kKon6u MicTkicTio 500 cm® 3 10Ope migirHaHUMu
npoOKamu, CKISHKA MicTkicTio 50 a6o 100 cm®, ckiani manmuku abo aepes’sHi
JIONIaTKy, MipHi Konou Mictkictio 250 cm®, minetkm Ha 1, 5, 10, 20 cm3, GropeTka
MiCTKicTIO 25 c¢M®, cKigHi JlKW, TepMOMETp CIMPTOBUM 3 Jiama3oHOM
BumiproBanb 0-100 °C( i wmiHoto mnominku 1 °C, 1%-u ). CoupToBHi pO3YHMH
dbenondraneiny, po3uuH TIAPOKCUAY HaTpilo (Kajiito) KoHieHrtpaiieo 0,1
Mouib/IM3, 2,5%-1 pO34rH CIpUaHOKUCIOTO KOOAJBTY, PO3YMH COJSHOI (CipyaHoi)
KHCIOTH  KoHmeHTpamicro 0,1  moms/mv®,  1%-ii  compToBmii  po3umMH
OpOMTHUMOJIOBOTO CHHBOTO, T'YCT€ CUTO ab0 MapJs, BATHUA (PUIBTP, MOPILEISIHOBI
CTYIIKH, MipHHUI IUIHApP MicTKicTIO 50 ¢M°, mepraMeHTHHMI marip.

TeoperuuHi 0CHOBH
Kucnortnicte  x116a, KOHIUTEPCHKUX BUPOOIB  BUPAKAETHCA Yy  TIpajaycax
kucinoTHocTi [li TpagycamMu KHCIOTHOCTI PO3YMIIOTh KUIBKICTh CaHTUMETPIB
KyOIYHMX PO3YMHY TiIpPOKCHIYy HArTpiro (Kalilo) KoHUeHTpauicro 1 Moms/mm3,
BUTPAUYCHOTO Ha HEWUTpali3aIlifo KHUCIOT, 0 MicTATbcss B 100 r mpoaykry.
Busnauennss kuciaotHocTi xmiba mpoBoauthes 3rimHo 3 ['OCT 5670~96,
OoporHsIHIX KoHAuTepchkux BupodiB — ['OCT 5898-87.

BusHnaueHHsS THUTPOBaHOI KHCJIOTHOCTI MOJIOKA Ta MOJOYHHUX TIPOIYKTIiB
npoBoasaTh 3rigHo 3 ['OCT 3624-92. KuCHOTHICTP MOJIOKAa Ta MOJOYHHX
MPOYyKTaX BU3HAYAIOTH Yy Tpajycax TepHepa, mia sKUM po3yMitoTh 00’ €M BOJTHOTO
PO34MHY TiZpOKCUIY HaTpiro (Kamiro) koHnenTpauicro OJ] Mons/aM3, HeoOXiTHOTO
s Heditpanizanii 100 cm®, a6o 100 r mpoaykry. CBixke MOIOKO HE MiCTUTh
KUCJIOT Yy BUIBHOMY cTaHl. KHCJIOTHHIM XapakTep MOJOKa 3yMOBIIOETHCS
HAsBHICTIO y HbOMY OUIKIB, KHUCIUX cojieil gocPopHOi, JUMOHHOI Ta IHIIUX
KHCJIOT, PO3YMHEHUX T'a3iB.
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AKTHBHA KHUCJIOTHICTh XapaKTepU3ye KOHLEHTPALI0 BUIBHUX 10HIB BOJHIO 1
BUP@XA€ThCA AK Bim emuuii sorapudm ioniB H'. Ilo3HayaeThCcs MOKa3HUK
aKTUBHOI KUCIOTHOCTI CUMBOJIOM pH. AKTHBHA KUCIOTHICTh XapuOBUX MPOIYKTIB
€ BXJIMBOIO 1X XapaKTEPUCTUKOIO, TOMY IO BIUIMBAE HA CKJIAJ 1 KUTTEAISUIBHICTD
Mikpodmopu. PosrimstHemMo BW3Ha4YeHHS ILOTO TIOKa3HWKA Ha  MPUKIAII
KOHCEpBOBaHO1 Mpoaykiii. KoHTpons mpomaykilii KOHCEpBHUX 3aBOJIB, a TaKOX
IUIOZIOBOI, ATIAHOI W OBOYEBOI CHPOBHHHM TPOBOJATH TMOTEHIIMOMETPUYHUM
MeTooM. Metos BuzHaueHHS pH equHMil 1yi1 MpoOAyKTIB NEpepoOKU TUIOMAIB 1
OBOYIB, KOHCEPBIB M ICHHUX 1 M’SICO-pOCIMHHUX. BiH 3acHOBaHUI Ha BUMIpIOBaHHI
PI3HUIII TOTEHIIATIB MIX JBOMa €JICKTpoJAaMHu (BUMIPIOBAIBHUM 1 €JIEKTPOIOM
MOPIBHSIHHS ), 3aHYPEHUMH B JOCIIKYBaHy IIPoOYy.

JUis BU3HAUYEHb HaiyacTille BUKOPHUCTOBYIOTH pH-MeTpu 31 CKISHUM 1
XJIOpCPIOHUM eneKTpoaamMu. [0 KOKHOTo mpuiaay M0JA€ThCsl IHCTPYKIIS 3 HOro
eKCIUTyaTallii; 30epiranHsi eJeKTPO/IIB MOBUHHE MPOBOJAUTHUCS BIAMOBIIHO JI0 LHUX
JNOKyMEHTIB. TOYHICTH pPE3yNbTaTIB 3aJ€KHUTh Bl CTaHy enekTpoAiB. llepen
IPOBEJCHHSM ICIIUTIB €JIEKTPOJIU PETEIBHO MPOMUBAIOTH JUCTUILOBAHOIO BOJIOKO.
S0 mpuiiag BAKOPUCTOBYIOTh JUISL JOCIPKEHHS MTPOAYKTIB, 1110 MICTSTh XKUP, TO
[0 3aBEPILIECHHI BUMIPIB €JIEKTPOAU PETEIbHO NPOTHPAIOTh BATSHUM TaMIIOHOM,
3MOYECHUM ETUJIOBUM €(dipoM, HACUYEHUM BOJIOI0, a TMOTIM €THJIOBUM CIHPTOM.
[lepeBipky npuiiagy pooOJsiTh, BAKOPUCTOBYIOUYHM CTaHAAPTHI Oy(PepHi pO3UMHHU.

[Ticast KOKHOTO BHWIMIPIOBaHHS €JIEKTPOAM MPOMHBAIOTH JIHUCTHUIHOBAHOIO
Boz010. [licns 3akiHUeHHS POOOTH E€NEKTPOAN 3aHYPIOIOTh y TUCTUIILOBAHY BOJY.
[TpudyoMy, BUSIBIEHO YITKO BUPAXEHY 3QJIEKHICTh MK aKTUBHOIO Ta TUTPOBAHOIO
KHUCJIOTHICTIO MPOAYKTY. TakuM 4MHOM 3a pe3ysibTaTaMd BUMIPIOBaHb aKTHBHOI
KHUCJIOTHOCTI MOYKHa BHU3HAYUTH MOro TUTPOBAHY KHUCJIOTHICTh 3a JaHUMHU
JIOBIAKOBUX TaOIUIb.

3BepHITh yBary Ha Te€, MO JJIA TaKUX MPOAYKTIB SIK TEYUBO, MPSIHUKH
BU3HAYAETHCSI 1 HOPMYETHCS MO CTaHAAPTY TaKUM TOKA3HUK SK JIY>KHICTb.
JIy’KHICTh 3aJIEKUTh BIJ BMICTY B MPOJYKTI TAKUX PELENTYPHUX KOMIIOHEHTIB, SIK
cona i amoHii. JIy)KHICTh TPOAYKTY XapaKTePU3Y€E KITBKICTh KUCIOTH B3SITOI JIJIS
HEeNTpai3alii JyriB, 0 MICTATHCS B MIPOIYKTI.

3micT podoTn

BusnavenHsi 3arajibHOi (TUTPOBAHOI) KHMCJOTHOCTI Yy XJi0i Ta
OOpPOLIHAHMX KOHAMTEPCHLKUX BUPOOax

HaBaxxky noapiOHEeHOT M SIKYIIKH y KUIBKOCTI 25 T BIJIBaXKYIOTh 3 TOUHICTIO
10 0,01 r. 3pa3ok BMILIYIOTh y CyXy IUISAIIKY MicTKicTio 500 cm® (TUITy MOJIOYHOT)
3 106pe migirHano npobkor. MipHy konby mictkicTro 250 cM® HaNOBHIOIOTE 10
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MITKH JUCTHJIHOBAHOIO BOJOK KIMHATHOI Temriepatypu. bmmssko 1/4 Bomum
NEepesIUBalOTh y ITUISIIKY 3 XJIIOOM, SIKUW MICHS LbOrO IIBUAKO PO3TUPAIOTH 3a
JIOTIOMOT'O10 JIOMATKU a00 CKIJISTHOT MAJIMYKU 3 TYMOBOIO HACAJIKOIO JIO OTPUMAaHHS
OJIHOPIJTHOT MacH 0€3 MOMITHUX T'PYJ04Y0K HEPO3TEPTOTO XJ1iba.

Jlo oTpumaHOi Cymilli TPUIKMBAIOTh BCIO BOAY, IO 3anuiimiack. [lmgmky
3aKpUBAIOTHh MPOOKOIO 1 €HEPTIMHO CTPYUIYIOTh MPOTATOM 2 XB, OTIM 3aJIHMIIAIOThH
y cnokoi Ha 10 xB mpu KimMHaTHIA TemmepaTypi. Ilicis mporo cymim 3HOBY
CHepriiiHO CTPYIIYIOTh MPOTATOM 2 XB 1 3aJIMILIAI0Th y CIIOKOT Ha 8§ XBUIIUH:

31MMBalOTh BEpPXHIN PIAKKMN MIap uyepe3 rycTe CHUTO YU Mapiio B CyXy
CKJISTHKY, 3B1AKH BiAOMParoTh 1Mo 50 cM — po34uHY B JIB1 KOHIYHI KOJIOU MiCTKICTIO
100-150 cM® i TUTPYIOTH PO3YMHOM TiIPOKCHJY HATpiro(Kajil0) KOHIEHTPALIEIO
OJ] Monb/mM®, MONEPENHBO OOAABIIM 2-3 KpPAIUIMHK CIIMPTOBOTO PO3YHHY
dbenondraneiny KoHieHTpamiero 1% 10 oTpumaHHA  CIAOKO-POKEBOIO
3a0apBIICHHS, SIKE HE 3HUKAE MPOTITOM | XBUJIMHU.

Kucnotnicts 3pazka K Bu3HauaoTh 32 GopMysioro:

K=V*2,
ne K — KHCIOTHICTh MOCHIIKYBaHOTO 3paska, rpag; V. — 00’€M TiIpOKCUIY
HaTpiIo (Kaliio) KoHueHTpauicto 0,1 Mons/am®, BUTpadeHuii Ha TUTPYBaHHS, CM°,

BuzHayeHni THUTPOBAHOI KMCJIOTHOCTI HE30MPAHOI0 MOJIOKA

Jli1s BU3HAYEHHST KMCIOTHOCTI y KOHIUHY K0JI0y MicTkicTio 150 a6o 200 cm®
3a JIONOMOrOlK MineTku Bigmipsaoote 10 cm® Mmonoka, momarore 20 cm®
JUCTHILOBAHOI BOAM Ta Tpu KpammHd | %-To COUPTOBOTO  PO3YMHY
dbenondraneiny, peTenpHO MEPEeMINIYIOTh 1 TUTPYIOTh PO3YMHOM TiAPOKCHIY
HaTpito (kamiroo) konuenrpamicro 0,1 Moms/gM° 10 HOSBU  CIAGKO-POKEBOTO
3a0apBJIEHHS, SKE BIJMOBITA€ KOHTPOJILHOMY €TAJIOHY 1 HE 3HHKA€E MpoTsirom 1
XBUJINHU.

KoHTposibHUIA €TasloOH rOTY€eThCA TaK: y KOHIUHY K00y MmicTkicTio 150 abo
200 cm® 3a momomororo mineTku BimmiparoTs 10 cm® Monoka, gomarots 20 cm®
nuctriboBanoi Bogu Ta 1 cM® 2,5%~r0 po3uMHy CipYaHOKHCIIOrO KOOANbTy,
pETENbHO TIepeMilnytoTh. ETanon npuaatHuit 1yis poOOTH MPOTATOM OAHIET 3MiHHU.

Kucnotnicte Moisioka y rpagycax TepHepa BU3HAUaeThCsa 00’€MOM pO3UHHY
rigpokcuny Harpiro (kamio) konuenrtpamicro OJ mons/mm® y canTuMerpax
KyOlYHMX, BUTPAYCHOTO HA THUTPYBaHHSA, TOMHOKeHOTO Ha 10. Po30iXKHICTH MiX
JIBOMa TapaJieIbHUMH BHUMIPIOBaHHSIMH He ToBMHHA mniepeBumtyBatu 10T.
[lepeBipka nmpuiany 3a cTaHAApTHUM Oy(hepHUM pPO3YMHOM MMOBHHHA IPOBOJIUTHCH
10,100M.
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V cksaky MicTkicTio 50 a6o 100 cm® npunmsarots (40£5) cm® monoka a6o
PIIKMX KHCIOMOJIOYHUX TPOAYKTIB Temrieparyporo (204+2) °C 1 3aHyprOIOTH
eJIEKTPOIH, Yepe3 3—35 ¢ MICis MOBHOTO 3YNMUHEHHS CTPUIKHA 3HIMAIOTh MOKAa3aHHS
3a MIKAJIOIO.

HaBaxky cupy kuciomonouHoro 60 T y mepraMeHTHOMY mamepi

pPO3THPAIOTh J0 OJHOPIAHOI KOHCHUCTEHIIii, MOTIM y MpoOy BHOCATH AATYUKU 1
POBOSITH BUMIPIOBAHHSI, MTOCTIMHO MPUTUCKAIOUN TIPOOY 0 EIEKTPOIIB.
Hapaxky cupy TBepAOro y Kibkocti 20 T BMINIYIOTE y CTYIKY, A0Aar0Th 20 cm®
JTUCTUIIBOBaHOI BoAM TemriepaTyporo 40 °C, peTesibHO pO3TUPAIOTh TOBKAYMKOM,
OXOJIOMKYIOTH 110 Temneparypu 20 °C 1 mpoBoAsTh BUMiproBaHHs pH.
Hapakky MOpoOIIKy Kakao y KIJIBKOCTI 5 T MOJApIOHIOIOTh, 3MINTYIOTh Y CKIJISHII 3
50 cM3 nuctunboBaHOi BOAM. [IpUCKOPUTH pPO3UYMHEHHA MOXHA HarpiBaHHIM
cyMimri o Temnepatypu He Buiie 70 °C 3 Hactymaum oxonmomkeHHsM 10 (20—1)
°C, VYV npoOy 3aHypIOIOTh €IEKTPOAU 1 MPOBOJATH BUMIPIOBAHHS, HE 3BEPTAIOUU
yBaru Ha HasiBHICTb OCafy.

Onpayiosanus  pe3yibmamié  GUMIPIOBAHb,  GU3HAYAHHA — 3A2AllbHOL
noxubxu. 3a KIHIIEBUN pE3yJIbTaT BHUMIPIOBaHb O€pyTh CepenHe apupMeThuyHe
3HAYCHHs pe3yNbTaTiB OOYMCIEHb JIBOX MapaliebHUX BHU3HAYEHb. Bu3HayaroTh
BIJIHOCHY 1 a0COJIFOTHY MOXHOKHU.

Ananiz ompumanux pesynomamis, 6UCHO8KU [ pexkomeHnoayii. [IpoBecTu
aHali3  OTPUMAaHUX  pe3yJbTaTiB, JAaTH  TOPIBHSUIbHY  XapaKTEPUCTUKY
3aCTOCOBYBaHUX METOJIB, OI[IHUTH TOYHICTh aHAI3Y.

Bu3HayeHHsI AKTHBHOI KHCJIOTHOCTI B XapY0BHUX MPOJYKTAaXx.

[Ipuctynarouu 10 aHami3y, 3 MiATOTOBICHOI MPoOU BiIOMPAIOTh Y CTAKAHYHUK
micTkicTio 50 cM® Taky KinbKiCTh NPOAYKTYy, 10O 3a0€3[eYUTH 3aHyPEHHS
CNEKTPOIB. SKIO0 MNPOAYKT B’S3KOI, TBEpAOi ab0 TyCTOi KOHCHUCTEHIli, TO
JIOMyCKA€ThCSl MOTO0  PO3BEJICHHS JUCTUIIOBAHOK BOJIOIO  BJBIYil. 3MIHU
KOHLIEHTpalii BOJHEBHX 1OHIB MpU I[bOMY HE BIIOyAeTbcs dYepe3 OydepHi
BJIACTUBOCTI XapyoOBHX NPOAYKTIB. Bumip OydepHOi €MHOCTI MpPOBOAMTHCS 3a
METOJIMKOIO, MPUBEICHOI0 HUXkue. [IpoAyKT mpu HOCHIIKEHHI MOBUHHUM MaTH
temriepatypy 20+2 °C.

Enexktponn omyckaiooTh y CTaKaHYUK 13 TPOAYKTOM 1 MICHs TOro, SK
NOKa3aHHs MpWIaLy CTaOLII3yIOThCS, BIJIPaxoBYIOTh 3HadeHHs pH mo mikaii
npuiaxy. Po30KHOCTI MiX MapaiellbHUMH BHU3HAYEHHSIMU HE MOBHUHHI OyTH
oinemr 0,1. [IpoBOASATH BIJIIK PEe3yibTaTIiB 3 TOUHICTIO 10 MEPIIOTO JECATKOBOTO
3HaKa.
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Hab6nuxeni 3nauenns pH po3unHiB MOXyTh OyTH BU3HAUEHI 32 JJOTIOMOTOIO
1HIMKATOPHUX MamipiiiB. B aHaMTHYHINA NMPaKTUIl BUKOPUCTOBYETHCS JTAKMYCOBUM
narmip, U0 Ma€e B BUXiZHOMY CTaHi poskese hapOyBaHHs. Moro 3acTOCOBYIOTb Y TUX
BUMAJKaxX, KOJIM BUHUKAE HEOOX1THICTh BUBHAUUTH 3MIHY PeakIlii cepe/IOBUINA BiJl
kucioi g0 ayxHoi. [Ipy 1pomMy Kouip mamepy 3 POKEBOTO TEPETBOPIOETHCS B
CUHIH.

Bemnunan pH  BuU3HAwaroTh TpH  BUKOPUCTAaHHI  YHIBEpPCAJIHHOTO
iHAuKaTopHoro mamepa. CMYXKKM —YHIBEPCAJIBHOTO 1HAMKATOPHOTO Mamepa
3MIHIOIOTh CBO€ 3a0apBJICHHS TIpU PI3HMX 3HaYeHHsIX pH Big 1 mo 14. s
yCTaHOBJICHHS BenurMHU pH po3unHiB 3a GpapOyBaHHAM NaMipIls CIyKUTh IIKaja,
npukiazeHa a0 (acyBaHHsS I1HAMKATOPHOrO Mamepy: KOXHOMY 3HadueHHio pH
BIJINIOBIJIA€ BU3HAYEHUW KOJIp €TajJOHYy. BUKOpUCTaHHS 1HAMKATOPHOIO MHamnepy
JIO3BOJISIE JIMIIIE TPUOIU3HO, 3 TOYHICTIO 10 OJWHUIIL, BU3HAUUTU 3Ha4YeHHs pH. 3a
MpaBUIaMH BUKOPUCTaHHS IHIWKATOPHOTO Tamepa WOro He CHiJ OMyCKaTH B
MOCYJIMHY 3 JOCHIDKYBAaHUM PO3YMHOM, a Kparuisi pO3YWHYy TIOBHHHA OYyTH
HaHECEeHa 3a JJOTIOMOTOI0 CKJISTHOT MAJIMYKU Ha CMY>KKY 1HJIMKATOPA.

OTtpumaiite 3pa3ok 0aHOYHHX KOHCEPB 1 MPOBENITHh JOCIIHKCHHS 3a BHIIE
3a3HAYEHOI0 METOJIMKOI0. 3pO0iTh BUCHOBKH.

BusHayeHHs JIy>KHOCTI.

3BaXyIOTh 25 T IPOAYKTY (1eunBo) B KOHiuHy K00y Ha 500 cM3, 1o1aroTh
500 cM® IUCTHILOBAHOI, IIEPEMIIYIOTh, 3aKPUBAIOTH MPOOKOI0, 3aIMIIAI0Th HA 30
XBUIIMH, 300BTyounM uepe3 10 XBuimH, QiABTPYIOTH, BigbuparoTs 50 cm®
binpTpaty, AomaroTh 2 — 3 Kpamai OpOMTHUMOJIOBOTO CHHBOTO 1 TUTPYIOThH
posunHoM H>SO4, a60 HCl xonuenrtpamiero 0,1 momb/ aM° 10 MOSBH KOBTOTO
3a0apBIICHHS.

KucnotricTs BU3Ha4Yat0Th 32 (POPMYII00:

K-7V-71-100

X= V2-m-10
K — nonpaBouHuit Koedili€eHT PO3UUHY KHCIOTH, Tpaaycax
V — 00’eM po3YnHy KUCJIOTH, BUTPAYCHUX HAa TUTPYBAHHS, CM3,
V1 — 00’eM TUCTUIILOBAHOI BOJIM, B3ATHUH JJI1 PO3ZUMHEHHS HABAXKKU,
V2 — 00’eM (inbTpaTy, B3ITUN HA TUTPYBAHHS,
M — maca HaBaXKH, T,
10 — koedirieHT epepaxyHKy KACIOTH.

JIlykHicTh B Tpagycax TMepepaxyHKy Ha CyxXi pPEYOBHHH BHU3HAYAIOTHCS 32
bopmyioro:
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X1-100
X = 100-

X1 — IyXHICTb,
W — macoBa yacTka BOJIOTH B IPOAYKTi, %
Pe3ynbpTaTn napajienbHUX JTOCHIIKEHb, 10 IPYroro AECSITKOBOTO 3HAKY.

OTtpumaiiTe 3pa3ok MeyuBa 1 MPOBEAITH JTOCHIIKEHHS 3a BUIIE 3a3HAUEHOIO
METOIUKOIO.

KouTposbHi nuTanHs

1. Ilo xapakTepu3ye akTHBHa KUCIOTHICTH? Slke 3HaueHHs pH mae kucne
CepeIOBHILIE, JIy>KHE, HEUTpaapHe?

2. SIkuMu METOJaMH BU3HAYAETHCS aKTUBHA KUCIOTHICTH?

3. YV SKUX OJUHUIKX BHU3HAYAIOTh TUTPOBAHY KHUCIOTHICTH XJiba Ta
xJ11000y10uHUX BUpOOiB? [laliTe BUSHAUYCHHS.

4, Hamenmith METOAWKY BHM3HAUCHHS 3arajbHOi KHCIOTHOCTI XJiba Ta
XJ11000yJI0UYHUX BUPOOIB.

5. Sk BU3HAYa€ThCsS TUTPOBAHA KUCIOTHICTH MOJIOKA?

6. Y yomy monAraioTh BIAMIHHOCTI y BHU3HA4Y€HHI TUTPOBAHOI KHCIOTHOCTI
MOJIOKA, PIIKHUX KHCIOMOJIOYHHX TMPOAYKTIB, CMETaHH, CHpPY TBEpIOro Ta
KHCIIOMOJIOYHOTO?

7. HaBeniTh METOIUKY BU3HAYCHHS JIYKHOCTI KOHAUTEPCHKUX BUPOOiB. SAxkumMu
PEUYOBHHAMH 3yMOBIIIOETHCS JIYKHUHN XapaKkTep UX MPOTYKTIB?

8. Sk BUMIpIOIOTh aKTUBHY KHCJIOTHICTh Y XapYOBHX MPOTyKTaX?

JIITEPATYPA
1. TOCT 5898 — &7 MW 3pgenus xoHaurepckue. Meroasl onpeneneHus
KHCIIOTHOCTH U TIEJIOYHOCTH.
2. po6ot B.I. JloBigauk 3 TexHoorii xmibomnekapchkoro BupoOHunTBa. — K.:
Pycnana, 1998. — 416 c.
3. PomomanoBa  B.O., Kocrenko  T.II. JlabopaTtopHmuii  mpakTUKyM 3
TEXHOXIMIYHOTO KOHTPOJIO MIJMPUEMCTB MOJIOYHOI mpomucioBocti. — K

YAVXT, 1997. — 101c.
/.2. BuzdHaYeHHsI KAJbLiI0 i MarHio y NpoayKTax XapuyBaHHSI.

Meta: [TornmuOuTH 1 3aKpIMUTH TEOPETUYHI 3HAHHS MPO XapyoBl JpKepena
MIHEpAJIBHUX PeYoBHH. HaBuuTHCS 32 JOMOMOroI0 SIKICHHX Ppeakilii BH3HAYaTH
HASIBHICTh MIHEPAJIBHUX PEUOBUH Y NOCIIPKYBAHUX TIPOOax.

Oo0sagHaHHs i peakTHBH: K0j0a KoHIyHA HAa 50 MU, UWITIHAP MIpHUM Ha
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25 mut; poOIpKH CKIISIHI XIMI4YHI; JiiKa CKIISHA; namip (QuUIbTpyBajibHHI; KICTKOBA
TkaHuHa; cyilbdarna kuciora (0,5 %-Ba); amoHiil okcaynar (Hacu4.); aMOHIN
rigpokcuy (Hacud.); MoJIIOJICHOBHM peakTHB, XJOpPHA BOJA, KPOXMalb, 3pa3KH
MPOAYKTIB, IleHTpudyra, BoAsHa OaHs, MIKpOOIOpETKa Ha 2 MJI, MNeTKH Ha 1 M,
poOIpKH CKIISHI HEHTpUPYXKHI, KOJIOU KOHIYHI Ha 25 MJI, MOJIOKO, aMoHiak (2 %-
BUIi), aMOHIW OKcayat (Hacud.), cyiabdaraa kucioTa (5 %-Ba), Kaiii mepMaHraHat
(0,01 H).
TeopernuHi ocHOBH

MiHepanbH1 pe4OBUHU BXOJISATH JI0 CKJIay BCIX TKAHUH OpraHi3My JIIOJIMHU,
dbepMeHTIB 1 ropmoHiB. [logi0HO 10 BiTamiHIB, BOHM O€pyTh y4acTh y IpoIecax
YTBOPEHHS €HEPTii, pOCTy 1 BIAHOBJICHHS opraHizmy. Bci pepmenTaTuBHI nporecu
B OpraHi3mi BIIOYBaIOThCA 3@ YYaCTIO MIHEPaJIbHUX PEYOBHH.

Po3noxin ix B opranizmi HepiBHOMIpHUU. [lepeBakHO MiHEpaibHI PEUOBHHH
3HAXOAATHCSA B KICTKaX JOAMHU. KUNbKICTh pI3HUMX MIHEPATBHUX PEYOBHUH B
opraHi3Mi HeojHakoBa. Tak, O/IH1 3 HUX B TKAHWHAX JIIOJUHU MICTATHCS B rpaMax.
[lepeBakHa OLIBIIICTh 1HIIKUX eJeMEHTIB ckiaagaroTh 1 : 100 000 1 Hmkde.
[IpyyoMy B mepiog IHTEHCHUBHOTO POCTY 1 PO3BUTKY OpraHi3My i€ 3Ha4yHe
HApOCTAHHS BMICTY MIKPOEJIEMEHTIB, SIKHA TOCTYNOBO CHOBUIBHIOETHCS a0o0
npunuHseTses 10 17-20 pokiB. MiHepanbHUI CKJIaJ TiJIa JOPOCIOi JIOJUHH Baroko
70 xr: Ca 1510 r (2,2 %), P 840 1 (1,2 %), K 245 r (0,35 %), S 105 r (0,15 %). CI
105 r (0,15 %), Na 105 r (0,15 %), Mg 70 r (0,1 %), Fe 3,5 r (0,005 %), Zn
1,751 (0,0025 %), Cu 0,07 r (0,00011 %). JlronuHa noTpedye LUMX PEUOBUH MJIs
dbopMyBaHHS CBOrOo OpraHizaMy 1 Juisi 3a0€3IMeUeHHs BCIX JKUTTEBO BaXKJIMBHUX
MPOIIECIB.

3a BMICTOM B OpraHi3mi Ta Xap4yoBHX IMPOJAYKTax MIHEpalIbHI PEUYOBHUHU
MOUIAIOTECS Ha MakpoOioereMeHTH 1 MikpobioeneMeHTH. MakpobioeneMeHTH
MICTATBCSI Y TBAPUHHUX 1 POCIMHHUX TKaHUMHAX y KUIBKOCTSX BIJI IIUIMX BiJCOTKIB
1o ix cotux yactok (0,01). Ho miei rpynu Hanexats 11 enementis: O, C, H, N, Ca,
P, K, S, CI, Na, Mg. 3 HuX BJacTUBOCTI MIiHEPAJIbHUX CIOJYK (30JbHUX
enemenTiB) MaroTh 7: Ca, P, K, S, Cl, Na, Mg, a 0CHOBOIO HYyTPI€HTIB OpraHigHOI
npupoau € O, C, H, N. MikpoOioeneMeHTH 3HaXOAThCS B OPraHi3Mi 1 XapuOBHUX
OpOAYKTaX Yy KUIBKOCTSAX MEHIIE THCAYHUX dYacTok Biacotka (< 0,001).
Mikpo6ioeneMeHTH CIiJl CTIOKUBATH y HAI3BUYANHO MajuX KUTBKOCTSX (MEHIIE
0,02 v moxaus). OpraHizMm JOpOCTOl JIOAUHU MICTUTh BChOTO OJu3bko 10 T
MikpoenieMeHTiB. Jlo 1iei rpynu Hanexuts 21 enement: Fe, Mn, Zn, Co, Cu, As,
Br, I, F, Ni, V, Mo, Sr, Rb, Li, Al, Be, Se, Cr, Si, Sb. Cepen mikpoeneMeHTIB
BUJIIISIIOTh  YIBTPAMIKPOOIOETIEMEHTH, $KI 3yCTPIYalOThCA y TBAPUHHHUX 1
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POCIMHHUX TKAaHWHAX Y KUIBKOCTSX MEHIIE MIUIBHOHHMX YacTOK BiJICOTKA
(0,000001), Hanmpukiaa ceieH. Y MPOAYKTax XapuyyBaHHS 1 B OPraHi3Mi € JIUIIe
iXHI CJiJU, MPOTE BOHHU JKUTTEBO BAXJIIMBI: 0€3 HUX HEMOXIIMBI HISKl >KUTTEBI
npolecH. IX BifcyTHicTh abo HecTaya MOXKe NPU3BECTH 10 (QYHKIIOHAIBHUX
MOpYIIEHb Ta 3aXBOPIOBaHb. KpiM TOro MiHepasibHI €IEeMEHTH MOIUISIIOTHCS Ha
YKUTTEBO BAXKJIMBI (HE3aMiHHI), HAJJIUIITKOBI 1 TOKCHYHI MIKPOEJICMEHTH.

MinepanbHi pedyoBuHU OepyTh y4acTh B yTBopeHHi kuciot (P, S, I, F Ta
iHITi Hemertanu) 1 ocHOB (yci mertanm, Hanpukiaa, Ca, Na, K, Fe tomo). ¥V
MPOJYKTaX XapuyBaHHSA €, K MPaBUJIO, Oarato pi3HUX MIHEPAIbHUX PEYOBUH, ajie
B OJIHUX TMPOAYKTaX (TBApUHHOTIO TIOXO/KEHHS) TIEPEBAXKAIOTh PEUYOBUHU
KHCJIOTHOT'O XapaKTepy, B IHIIKUX (POCIMHHOTO MOXOKEHHS ) — OCHOBHI.

3MmicT podoTun

SIKicHe BH3HAYeHHS HEOPraHiYHMX CIOJYK KiCTKOBOI TKaHuHM. Jlo
CKJIaJly KICTKOBO1 TKaHWHU BXOoAUTH Boja (50 %), opraniuni (28 %) 1 HeopraHiuHi
(22 %) peuoBuHu. Cepel HEOPraHIYHUX PEYOBUH OUIBILY YacCTUHY CKJIAJA€e
kanblid pocdar (85 %), a y 3HAUHO MEHIIMX KUIBKOCTSIX MICTUTHCS KaJbI[ii
kapoonatr (10 %), marniit oprodocdar (1,5 %) 1 xansuitt dbayopun (0,3 %).
MiHepaibH1 peUOBUHHU PO3MOJIICHI B OPTaHIuHIM PEYOBUHI KICTOK Y BUTJISAIL JTyKE
JIpiOHMX BKIIIOYEHb, IX MOKHA €KCTparyBaTu 3a Jonomoror 0,5 %-Boro po3unHy
XJIOPUAHOI KUCIIOTH.

Y kon0y mnoMimarTs OPUOJU3HO 5 T MOJAPIOHEHOI KICTKOBOI TKaHWHU,
npwinBatoTh 25 mia 0,5 %-Boro po3uuHy cyib(paTHOI KUCIOTH 1 3aJIMIIAIOTH Ha
n00y. Heopraniuai pe4oBUHU NIEPEXOASITH Y PO3UHH.

BusijieHHss #oHiB Kaabuito. Y 1npoOipky BiaQuUIBTpOBYIOTH 3-4 M
BUTSDKKM 13 KICTKOBOT TKaHWHU 1 J0JIal0Th 3-4 Kparull HACHMYEHOTO PO3YHUHY
amMoHito okcanary. [Ipyu HasBHOCTI y BUTSIKIIl MOHIB KaJIbI[II0 BUTIaAae OUTHI ocan
KaJIBI[I}0 OKCajaTy:

CaHPO, + (NH4)2C204 — CaCy04] + (NH4)2HPO4

BusiBjieHHs1 HioHIB MarHiw. bepyTb npo0ipKy 3 mONEepeHbOro I0CHiny, Yy
K1 BU3HAYAIKMCS WOHU KaJbIliI0, O0CaJ KaJbIli oKkcanaTy BiA(UILTPOBYIOTh. [0
binpTpaTy nomaroTh 3-4 Kparuli KOHIIGHTPOBAHOTO PO3YMHY aMOHIaKy. Ko y
BUTSDKII € HOHW MarHiro, BUTIAJA€E 0Cajl MarHi-aMoHii optodocdary:

MgHPO4 + NH,OH — MgNH4PO4 l+ H,O

BusiBienns oprodgocharHoi kucaoru. Y npoodipky BiiOUpaIOTh JEKIIbKa
MUTUTITPIB  MPOQIIBTPOBAHOI BUTSXKKM 13 KICTKOBOiI TKaHWHH, JA0JAIOTh 5-6
Kpareab MOJIIOJIEHOBOTO PEAKTUBY 1 HArpiBalOTh 0 KUIMIHHS. SIKIIO y BUTSKII €
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fionn PO,*, TO NOBUILHO YTBOPIOETHCS JKOBTHH KPUCTAIIYHMM OcCaj aMOHii
dbochopomomidaary:
12(NH4)2MOO4 + H3PO4 + 21HNO; —
(NH4)3PO4'12M003 + 21NHsNO;3; + 12H,0

SIkicHe BHM3HauYeHHs i0qy B NPOAYKTax XxapuyBaHHs. Bmict iony B
OpraHi3mi 3aJeXHWTh TOJIOBHUM YHHOM BiJ] TOTO, HACKUIbKM 30aravyeHi HHUM
OPOAYKTH, IO CIOXHBAIOTHCSA: 3 HUMH JIIOJMHA MOXE OTPUMATH OJIHU3BKO
MOJIOBUHH J00OBOI JO3U LBOro enemMeHry. JlroguHa OTpuMye HOJ TOJOBHUM
YUHOM 3 ket 1 Bojoro. BMict ony B m’sci ckiagae 0,000001 %, B kapTori —
0,0000075 %, a B xamycti — 10 0,000029 % - Tomy KarycTa € 3 1€l TOUKH 30py €
Jy’K€ LIHHUM Xap4OBUM MPOAYKTOM. MeTa poOOTH BU3HAUEHHS WOy B MPOAYKTaX
puHKY M. [BaHO-®paHKIBChKA.

XopHa BoJa BITHOBIIOE MOIU/T — MOH J10 €JIEMEHTApHOT0 HOTY:

2Nal + Cl, = I, + 2NaCl
217+ Clh =1, + 2CI,

Mon, mo BUIINAEThCS, MOXKHA BHUSBUTH 33 JIOTIOMOTOI KPOXMANIO (CHHE
3a0apBiieHHs1) a00 300BTYIOUM pO3YMH 3 OpraHiYHUMHU PO3ZYMHHHUKAMH, IO
Ha0yBalOTh y MPUCYTHOCTI MOy YepPBOHO-(D10JIETOBOTO 3a0apBIICHHS.

KoxeH npoaykr (s0JyKo, BOJOCBKUH ToOpix, OYypsiK, KapTOILIIO, PEIbKY,
MOPKBY) 1oApiOHUTU B cTynul mo 30 r 1 3amutu 30 MJ JUCTUILOBAHOI BOJM.
[IpoTtsirom 5 XBUIUH KOJIOU 3 CyMILIIIIO 300BTaTH, TOOTO MPOBECTH €KCTPAKIIIIO.

| Kpamiro KOKHOTO pO34MHY MOMICTUTH B yamiku Iletpi, nomatu 2 kparmii
xJiopHOi Boau 1 0,5 MIT po3unHy KpoXManto. BiAMITUTH y SIKMX Yalikax 3’ SBHIJIOCS
3a0apBieHHS. 3p0OUTH BUCHOBKH.

BusznavenHsi BMicTy kajbuio (Mr-%) y moJioni. ¥ KOpoB’ss4oMy MOJIOIII
MictuTbes 140 mr kanbiiro. BusnadeHHs BMICTY HOTO MPOBOJATH 32 METOJIOM 1€
Baapna: xanbiiii nepeBoJsATh B OKCANAT, PO3UMHAIOThH Y CyJIb(aTHI KUCIIOTI, IPU
bOMY 3BUIBHSETHCS €KBIBAJEHTHA KUIBKICTh OKCaJlaTHOI KHUCIOTH, SIKY
BIITUTPOBYIOTh PO3UMHOM KaJliii IEpMaHTaHaTY.

VY onny npobipky HanmuBarOTh 1 Mi posbasienoro y 10 pasiB Monoka, y
apyry — 1 mMi1 Boau (KOHTPOJIBHHM 10ciia). Y oOuaBi mpoOipku 10Aar0Th 1o 0,5 M
HAaCHMYEHOTO PO3UMHY aMOHIM OKcajaTy 1 3ajuiaiTh crosatd | roguny. Ilotim
npobu nentpudyryrots mpu 3000 06. npotsrom 10 xB. Pinuny 3nuBaroTh 3 ocany,
a y npoOipKu HaJuBalOTh MO 2 Ml 2 %-0ro po34uMHy aMOHIaKy (AJi1 BUJAJICHHS
HAJJTUIITKY aMOHIM OKcajaTy), ocajl KajlaMyTsaTh 1 3HOBY LEHTpUdyryotb. Taky
orepalilo BUKOHYIOTh He MeHIIe 3-0x pasziB. Ilicis mporo y KoxHy HpoOipKy
nonarTh Mo 1 Ma 5%-oro po3unHy cynb(artHoi kucioTH. Ocan mepeminryroTh
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CKJISTHOIO TIAJIMYKOIO /IO TMOBHOTO PO3YMHEHHs. BMICT mpobipok mepeHocsTh 3a
JIOTIOMOTO10 TiAIrpiToi 5 %-0i cynbhaTHOT KUCIOTH Y KOJOY Ha 25 MII 1 rapsiauid
PO3UHH TUTPYIOTH 13 MikpoOropeTrku 0,01 H po3unHOM Kaumiil mepMaHraHaTy 0
nosiBu  cnabo-poxkeBoro 3abapmiieHHA. [lapanenbHO TPOBOJATH TUTPYBAHHS
KOHTPOJILHOTO A0CTiAy. BMICT KasbIlito po3paxoByIOTh 32 POPMYIIOHO:
C=0,2(V1—V>)-100, (2.10)
ne C — BmicT kKanbito (B Mr %);
0,2 — maca kanbiito (mr), sika Bianosigae 1 mur 0,01 u pozunay KMnOy ;
Vi —006’em (B mi1) 0,01 1 pozunny KMnQOg, 3aTpaueHoro Ha TUTPYBaHHS TOCTIAHOT
poOu;
V, —06’eMm (B M) 0,01 H po3unny KMnOQOa, 3aTpaueHoro Ha TUTpyBaHHS.
KoHTpoJibHIi 3an1uTAHHA
@D1310J10T1YHE 3HAYEHHSI MIHEPAJIbHUX PEYOBHUH, KIacU(piKallis.
OcHOBHI JKepesia MiHEpaJIbHUX PEYOBHUH Ta JOOOBI HOPMH iX OTPEOH.
Oco00JMBOCTI 3aCBOEHHS MIHEPAJIbHUX PEYOBUH.
PamionanpHe XxapuyBaHHS 1 BMICT B 13Ki MiHEpaJIbHUX PEYOBUH.

Ok wWwhE

Jleminepanizyroul YUHHUKH.
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7.3. AHaJ1i3 pOCJMHHUX 0J1iii: BU3HAYeHHS (Pi3uKO0-XiMiYHMX MOKAZHUKIB
KUPY

Meta: IlormuOuty TeopeTWyHl 3HAHHA 3 TUTaHb, M0 CTOCYIOTHCS
kiacuikarii, 0y10BU, BIACTUBOCTEN KUPIB, iX O10JIOT1YHOT POJIl, BUKOPUCTAHHS Y
XapuoBid ramysi. Jlocmiautu mporec eMysabI'yBaHHS KUPIB, BU3HAYUTH (Pi3UKO-
XIMIYH1 TTOKQ3HUKH KHPIB.

O0naHaHHS | peakTHUBM: COHSIIHUKOBA OJIisl, €TWJIOBUM CIIUPT, OCH3UH,
CCly, GeHzeH, Boma, pOCIMHHA OJisl, PO3IUIABICHHUN XKUP, XJIOpodopMm, OpoMHA
Boja, po3unH Na,COsz, KMnO,, kpuctaniuauii kamiii gucynbdit, XapyoBi oiii Ta
KUPH, PEAKTUBHU ISl BUSHAUCHHS TEMIIEPATypH IUIABJICHHS, KUCJIOTHOTO YHCIA,
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HOJTHOTO YuCNa, Tepe3n; KOJIOU A TUTPYBaHHS; OIOPETKU; KHUP; CyMIIl CIHUPTY 1
edipy y croiBBigHOIIeHH! 1:2, HelTpanizoBaHa 0,1 H po3UMHOM Kajid T1IPOKCUITY
0 poXeBOTOo 3abapBlieHHs 3a HasBHOCTI (QeHondraneiny; 0,5 % po3uun
dbenondraneiny; 0,1 H ciupTOBUI a00 BOJHUM PO3YMH Kaiil TJIpOKCUY, KOHIUHI
KOJIOM 3 MpUTEPTUMU MpoOKamu, BojsHa OaHs, 96 %-uit etunosuit criupt, 0,2 H
CIUPTOBHIA PO3YMH HOAY (THTp HOTO YCTaHOBIIOIOTH 3a Tiocyinbdartom), 0,1 H
po3urH HaTpid Tiocynbdary, 0,1 %-i po3unH KPOXMaIIo.
TeopernuHi ocHOBH

XKupu — 1me moBHI ecTepu TJUEPUHY 1 BUIIMX >KUPHUX KHCIOT, IO
BIIHOCSITBCA 710 Kjacy JimiAiB. Jlimiau — xKupomno1i0H1 peuyoBHUHHU, 1O BXOJSTH 0
CKJIaJly BCIX KMBHUX KJIITHH 1 BIIIIPalOTh BAXKIIMBY POJIb B KUTTEBHUX IPOIECaAX.
Jlimigm € OCHOBHMM KOMIIOHEHTOM KIITHHHMX MeMOpaH, BIUIMBaKOTh Ha iX
IPOHUKHICTh, O€PYTh y4acThb B CTBOPEHHI MDKKIITHHHHUX KOHTAaKTIB, B Iepeaadl
HEPBOBOI'0 IMIYJIbCY 1 B M'A30BOMY CKOPOYEHHI, 3a0€3MeUyl0Th 3aXUCT PI3HUX
OprasiB BiJ MexaHIYHUX Jiii. B opranizmi moguan y HOopMmi Mmictuthes 10-20 %
KUPY, Y BET€TaTUBHUX YaCTHHAX POCIUH — He Outbie 5 %, a y HaciHHl — 50 % 1
Oubie. 3a XIMIYHUM CKJIAJ0M JIIMIIA NOAUIIIOTECA HAa MpocTi 1 ckianai. [Ipocti
JIOIU — PEYOBUHU, MOJICKYJIU SKUX CKJIQJIAI0ThCS 13 3aIMIIKIB KUPHUX KUCIOT 1
cnupTiB. Jlo HUX BIAHOCATHCS HEUTPAJIbHI )KUPU 1 BOCKH, & TaKOXK e(ipH BITaMIHIB
A 1 D 3 Bumumu xupHuMu kuciotamu. CkiaajHl JIMAU — PEYOBUHU, MOJICKYIIH
AKUX KpIM 3alMIIKIB JKUPHUX KHUCIOT 1 CHOHUPTIB MICTATh TaKOX MOXIJIHI
oprodocharnoi kucimotu (dbocdominmian), 3aMUIIKUH MYKpiB  (TJIKOMIMIIN),
HITPOTEHBMICHI ~ CIIOJIYKH, XOJIiH, KoJlaMiH, cepuH. Jlimigum BHUKOHYIOTH
pi3HOMaHITHI (PyHKIi. BiZHOCHO XapyoBHX S>KHPIB 3a3BHYail 3aCTOCOBYIOTH
TEepMiHU , Kkupu” 1 ,,01i". [ToHATTS , Kupu” 3a3BUYall BITHOCUTHCS 10 TBAPUHHHUX
JKUPIB, 0 3HAXOASTHCS 32 KIMHATHOI TEMIEpaTypu B TBEpAOMY cTaHl. BuHsTOK
CTAaHOBUThH PIIKUI pub'sumii >xup. PociuHHI omii 3a KIMHATHOI TeMIiepaTypu
3HAXOAATHCS B PIAKOMY CTaHi (BUKIIIOUEHHSI — TBEpJa MajbMoBa oiisl). TBapuHHI
YKUPU MPUCYTHI B MOJIOLI 1 MOJIOYHUX MPOJYKTax, CBUHIUOMY cali, OapaHSIdoMy,
SAJOBUYOMY, pUO’ ssuomy >kupi. PocauHH1 omii (3kupH1 0J1i1) OTPUMYIOTH 3 HACIHHS
COHSAIIHUKY, KYKYPY/3H4, COi, apaxiCy Ta IHIIMX OJIHHUX POCIIHUH.

[ToTpiOHO 3HaTH, MO JIMiIA BUKOHYIOTH B OpraHi3mi JIOJUHU OaraTo
dbynkuin. Eneprernyna dyHKIis — mimiam € mkepenom eneprii. [lpu okucHeHHi B
opra”iami 1 r xupy Buguisierbcs 9 kkan (37,66 k/lx). 3a paxyHOK KHUpIB
3a0e3neuyeThest 25-35 % no0oBoi moTpedu B eHeprii. PerynaropHa dyHkiis —
OO € BaXJIMBUMU (DaKTOpaMU PEryiroBaHHS OOMIHY BOAM B opradizmi. Ilpu
okucHeHHl 100 r xupy Buauisierbcsa 107 r eHAOreHHOT BOIM, 10 Mae 0COOJIUBE
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3HaYEHHS B EKCTPEMaJbHUX YMOBax (HANpUKIaA, TMpPU HEIOCTATHbOMY
HAJXO/DKCHHI BOJAM 330BHI). [lnmacthuHa (QyHKINS — JIMAX BXOJATH O CKJIady
KIITHHHUX 1 MO3aKJIITUHHHUX MEMOpaH YCIX TKaHUH Yy BHIJIAI JIIIONPOTEIAIB 1
TaKUM YUHOM O€pyTh y4acTh y OKHCHO-BIJIHOBHHUX Tpoliecax, 010CHHTEe31 O1IKY,
TPAHCIIOPTI PEUOBHH Yy KIITHHI. [3 JTMiAIB YTBOPIOIOTHCS NESIKI TOPMOHH (CTaTEBI,
KOpH HaJHUPHUKIB), @ TAaKOK BiTaminu rpynu D. 3axucHa GyHKIIS — MU MKipU
1 BHYTpIIIHIX OpraHiB 3aXWIIAlOTh OpraHi3M JIIOJWHU 1 TBapuH BiA
MEPEOXOJIOMKECHHS (3aBa)kKalOTh Bijyiadi Teruia), a TaKOoX Bl MEXaHIYHHX
MOIIKO/KEeHb opraHiB. Jlimiau, Mo BUAUISIOTHCS CaJbHUMU 3aJl03aMU HAAalOTh
IIKIpl €JaCTUYHICTh 1 3aXHUINAlTh i1 BiJ BUcCuXaHHA. JXUpU € po3YMHHUKAMU
BitamiHiB A, D, E, K, F 1 cripusioTe ix 3acBO€HHIO. 3 XapyOBUMHU KUPaMU B
OpraHi3M HaJaXxoJAThb psij Ol0JOrIYHO aKTMBHUX PEYOBHH, Takux sK (ocdaruam,
nomueHacuueHi xupHi kuciaotu (ITHXXK), crepunu ta iH. XKupu nokpauniyrorsb
CMAaKOBI SIKOCTI 1K1, IIJIBUILYIOTH ii MOKUBHY 1 EHEPreTUYHY LIHHICTb.
3MmicT podoTun

Po3unHHicTD KUPiB y pi3HUX po3unHHUKAX. [lomicTuT y 5 npobipok 1o
2 Kpamun COHSIIHUKOBOI OJi 1 JoJaTH B HUX IO 1 MJI TakKUX PO3YMHHHUKIB:
etwinoBuii cnupt, Oensun, CCly, OeH3zeH, Boga. BwmicT mpoOipok CTPYCHUTH.
3a3HauTe, sIKI pEYOBUHH € JOOPUM PO3UMHHUKOM KUPY?

Bu3zHaveHHs1 cTyneHsi HeHACMYeHOCTI »upiB. bepyTs 2 npobipku. ¥ ogny
3 HUX BHOCATH | Kparuilo POCIMHHOI OJiii, y 1HIIy - 1 Kparmio po3IiaBiIeHOTo
xupy. Y o0uaBi mpoOipku Jonatd AeKiibka kpamenb (3-5) xjmopodopmy A0
po3unHeHHs1 >kupy. [loTiM momaroTh 13 OlOpeTku OpOMHY BOAY, CTapaHHO
300BTYIOTh BMICT MpOoOipoK. bpoMHy BOAYy MOJIMBAIOTH JOTH, TIOKH HE 3’ SIBUTHCS
CTIMiKE JKOBTE 3a0apBiIeHHS. 3a KUIbKICTIO BUTpauye€HO1 OPOMHOI BOJIA POOISATH

OxucHeHHSI POCTMHHUX 0JIili. BU3HaUeHHsI CTYINEHS] OKUCHEHHS KUPOBUX
MPOYKTIB — BOKIMBUN YMHHUK, SKUI CBITYATH HE JIUIIE TIPO IXHIO AKICTh, a i MPO
MOJKJIMBICTh HETaTUBHOTO BIUIMBY MPOIYKTIB OKWUCHEHHS Ha CTaH 3J0pOB’s
HACEJICHHS, BpPaXXalOYM CEpIIeBO-CYyIWHHY, HEPBOBY CHCTEMH Ta ULIYHKOBO-
KUIIKOBUHM KaHai. [lomiueHo, 110 XHp, KU MICTUTH JIIHOJIEBY 1 MIPUCTHHOBY
KUCJIOTH Yy CHiBBIAHOWIEHH] 9:1, Mae mMigBUIIEHY CTIHKICTh 1O OKHCHEHHS.
BcranoBiieno Takosk, 1[0 Odii 3 BHCOKMM BMICTOM OJIETHOBOI KHCJIOTM MaloTh
HabaraTo OLIbIIY CTIHKICTh MO OKMCHEHHS, HIXK OJIIi 13 3BHYAaWHUM ii BMICTOM.
CTilKICTh JKHMpIB 3aJIKUTh BIJl CTYNEHS iX HEHACHMYEHOCTI Ta BMICTY B HHX
TOKO(EpOJIIB.
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[Tomimarots y mpobipky mo 2 Kparuli poCIuHHOI oii, 2 Kpamii po34uHy
HaTpiil kapOoHaTy, 2 Kparun BoaHoro po3unHy KMnOs. CTpylryioTh BMICT
npoOipku. [l{o noBoauTh peakiia? 3anuiiiTh pIBHIHHS peaKiii.

AKpoJsieiHOBa mpo6a Ha skupH. Y TpoOipii mepemimaTtd ApiOKy Kauii
TuCcynbGiTy 3 2 KpamisiMH POCIMHHOI OJiii, MPOTpITH CyMIll A0 TMOSBU MapH.
O0epeXHO OHIOXATH. 3aNUIIITh CIIOCTEPEKEHHS Ta X1Mi3M MPOIIECYy.

Buznauennst ¢Qiznko-XiMiYHMX NOKA3HUKIB AKOCTI KUPIB TA OJIil.

TemnepaTypa miaBJieHHsI )KUPY — TEMIIEpaTypa, 3a sIKO1 KUP NEPEXOIUTh
13 TBepAOro craHy B piakuid. OCKUIBKM HaTypalbHI >KHPU € CYMIIIIIIO
TPUALMITTIIEPHUIIB, IO MAOTh Pi3HI TeMIlepaTypH IUIaBJICHHS, Iepexia iX B
pLIKHiA cTaH B1IOYBA€ETHCSA B MEXKaX JESKOr0 IHTEpBaly TeMmreparyp. TeMieparypa
MJIABJICHHS 3QJICKUTh BiJl CIEUM(pPIYHUX OCOOJMBOCTEH AaIMITLINEPUIIB 1 BiJ iX
KHUPOKUCIOTHOTO CKIany. Temmeparypa IUIaBI€HHS HACHYCHHUX >KUPHUX KHCIOT
3pocTae 31 30UIBIIEHHAM MOJEKYJIsIpHOI Macu. Ha Ttemmeparypy miaBiIeHHs
HEHACUYEHUX JKUPHUX KHUCIOT BIUIMBAE HASBHICTh MOJBIMHOIO 3B S3Ky 1
CTepeoKOHDIryparlii MOJIeKyJIu.

HeBenuky KUIBKICTh 3pa3ka XUpPY, SKUM JOCIIKYIOTh, HarpiBaroTh y
dapdopoBiii yam Ha BOASHIA OaHi 10 TOBHOrO posiviaBieHHa. Cyxui,
BIJIKDUTUIA 3 JBOX KpaiB Kamuisip 13 TOHKOIO CKJa 3 BHYTPIIIHIM J1aMETPOM
1,0...1,2 mm Ta poBkuHOO 50-60 MM 3armmOIIOIOTE  OAHHUM KpaeEM B
po3muiaBieHuil xkup Ha 10 Mm. Kanisigp 3 kupoM BUTpUMYIOTH Ha Jboay. Ilicns
bOr0 Kamuislp MPUKPIIUIIOITE 10 TEpMOMETpa 3 JIOMOMOIOK) TOHEHBKOTO
TYMOBOTO KUIbLS TaKUM YUHOM, 1100 CTOBIYHUK >KUPY 3HAXOJUBCS HA OJHOMY
piBHI 3 PTYTHOIO KYJbKOIO TepMomeTpy. [loTiM kamiisip 3aHyprOIOTh B CTakaH 3
BOJIO10, TeMriepaTypa sikoi 15-18 °C, na 3-4 cm. [lomimryroun HarpiBarOTh BOJY.
®dikcyloTh TeMIeparypy, 3a $KOi >KUp B Kamuisipi TOYMHAE IMiIHIMATHCH;
BU3HAYECHHS MPOBOAATH 2 pa3u. 3a pe3yibTaT NPUUMAlOTh CepeHe apupMeTHuIHe
3HAUEHHSA JBOX IMapajielIbHuX BU3HAYEHb, AK1 HE TIOBUHHI BIAPI3SHUTHUCS OLIBII HIXK
0,5 °C.

BusHayeHHsi KHMCJI0THOro w4mciaa. KucinotHe yucio — XapakTtepusye
KUIBKICTh BUTBHUX >KHPHUX KHUCIIOT, IO MICTATHCSA y KUpl. BuU3HA4aeThcss B MM
KOH, skuii mimoB Ha HEWTpami3allifo BUIBHUX XUPHUX KUCIOT y 1 T Xupy.
Kucnotue yucno (KY) — 3anexxuth BiAg SKOCTI XKHUPY, CHOCOOY HOTO OTpHUMaHHS,
yMOB 30epiraHHs Ta 1HmUX ¢GakTopiB. KucCIoTHE YMCIO BIAHOCUTHCA [0
pernamentoBanux JCTY mnoxkasnukiB: s HepadiHoBanux KY pomyckaeTses A0
6 mr KOH.
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3-5 T XKupy MonepeaHbO PO3TOILIIOITh HA BOJSAHIA OaHl 3 TeMIepaTyporo
50-60°C 1 po3uuHAOTH y 50 MJ HEHUTpaJIbHOI CHHUPTOBO-€PipHOI CyMill Yy
BUTSDKHIN 11adi MpU BUMKHYTHX MMaJIbHUKAX.

Jlo 1mpo30oporo po3uMHy J0JIMBaIOTh 3-4 Kpami ¢eHondTaneiny 1 npu
NOCTIHHOMY 300BTYBaHHI THUTPYIOTh PO3YMHOM Kajill TiAPOKCHIY IO 3MIHU
3a0apBiieHHs. SIKIIO y Mpolieci TUTPYBAHHA JIYTOM PO3YMH MOMYTHIE, TO AJIs HOTO
OCBITJICHHS HEOOXITHO JIOJaTH HEUTpaJbHOI CyMimi po3unHHHKA. Js
3armobOiraHHsl CrajgaxyBaHHS CHOUPTOBO-e(ipHOI CyMilli TUTpyBaHHS TpeOa
MIPOBOJAMTH Y BUTSDKHIN 1mI1adi Ipu BUMKHYTUX nanbHUKaX. KuciaorHe uncno (Ku)
BU3HAYAIOTH 32 (HOPMYJIOIO:

_a-k-561
Mo (2.3)
ne: a— KiapKicThb 0,1H po34nHy JIyTy, 3aTpadyeHOro Ha TUTPYBaHHS, MJT;

Ku

K — KoeQiuieHT nonpaBku Ha TUTp 0,1 H;
5,61 — xoedimient nepepaxynky mMiuniniTpis 0,1 H pozunny KOH B Minirpamu;
M — HaBaXkKKa XKHUpY, T.

BusHaveHHsi HogHOro 4mcja. Y KOHIUHY KOJIOYy 3 HPUTEPTHUM KOPKOM
BIIBaXyl0Th 0,1 T TBEpIOTO XKUPY, KU MONEPETHBO PO3TOILIIOIOTh HA BOISHIN
0ani1, HarpitTiid 10 50-60°C, 1 omii 3 TouHicTio 10 0,00002 r. [ToTiM HonuBatoTh 30-
40 min 96 %-ro erwnoBoro crupty ab6o 10 mu xmopodopmy. i MOBHOrO
PO3YMHEHHS KUPY KOJIOY CTaBISATh HA BOJASHY OaHIO 3 Temmeparypoto 40-50°C
Ipu BHUMKHEHOMY TMajdbHUKY. PO3YMH >KUPY OXOJOIKYIOTh 10 KIMHATHOI
TeMriepatypu, nonarTs 25 min 0,2 H cnupTroBOro po3umHy Homy 1 200 mu
nuctuiboBaHoi Boau. KonOy 3akpuBaloTh KOPKOM, BMICT 100pe 300BTYIOTH 1
3aJIMIIAI0Th CTOSITH 5 XB., HICJS YOro WIBUAKO BIATUTPOBYIOTH 0,1 H po3unHOM
HaTpiil Tiocynbdary. Konmu po3unH Halyne CBITIO-)KOBTOTO KOJIBOPY, /10 HHOTO
npwimBatoTh 0,5-1 mMa 1 %-ro po3uMHy KpoXMajio 1 TUTPYIOTH IO IMOBHOTO
3HEOapBIICHHS.

TapasenbHO IPOBOATH KOHTPOIBHUI Hociiz (6e3 xupy). Moxne uncio (1)
OOYUCITIOIOTH 32 (POPMYIIOIO:

_ (4-B)-0,0127-x-100
M 1

Iu

ne A — xuibkicth 0,1 H po3umHy HaTpiil Tiocynbdary, 3aTpadyeHOro Ha
TUTPYBaHHS KOHTPOJIHHOTO PO3UMHY, MIT;

B — «xinmpkicte 0,1 H po3umHy HaTpiil Tiocynb(dary, 3aTpayeHOro Ha
TUTPYBaHHS JOCIIKYBaHOI TPOOH, MIT,
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0,0127 — kinbKicTh TpamiB Hoay, ekBiBasieHTHa 1 ma TouHo 0,1 H po3unHy
HaTpii Tiocynbdary;
100 — koediwieHT MepepaxyHKy Ha BiJICOTKH;
M — HaBaXKa XHpy, T;
K — koeirieHT monpaBku Ha TUTP 0,1 H po3unHy HaTpiit Tiocynbdary.
KoHTpoJibHi 3anuTaHHs
Knacudikaris mimigiB, HABECTH MPUKIA N,
3anucaTtu cxeMy Jy>KHOTO T1IpOITi3y KUpY.
BnacTuBOCTI %KUPIB Ta 3aCTOCYBAHHS.
HaBecTtu npukiaay npoayKTiB 3 BACOKUM BMICTOM JKHPIB.
SIxa pi3HUI MK TBAPUHHUMHU Ta POCIMHHUMU KUpaMu?
Jlitreparypa
1. Tony6eB B.H. OcHoBbl nuieBoi xumuu. — M.: MI'3UIII, 1997. — 222 c.
2. Maptunuuk A.H. u ap. ®usnonorus nutanus, caHuTapus u ruruena / A H.
Maptunuuk u ap. — M.: MacrepctBo; Beicr.mk., 2000. — 192 c.

Ok wWwNhE

3. Jlactyxin F0.0. Ximia npupogHUX OpraHIgYHUX CIONYK: HaBd. rnoci6./ 10.0.
Jlactyxin. — JI.: Ham. yH-T «JIbBIB, moJitexHikay; Iatenekr-3axia, 2005.— 560 ¢

4. Ckyparosckas O.[]. Kontposb kauecTBa npoayKIuu PU3NKO-XUMUYECKUMHU
meroaamu / O.[]. CkypatoBckas. — M.: JleJIu npunt, 2001 — 141c.

7.4. Bu3Ha4YeHHs BMICTY HATPiii XJIOPUAY Y BepIIKOBOMY MacCJli, METOA0M
ioH000MiHHOI XpomaTorpagii 3 KaTIOHITOM.

Meta: oOBOJIOAITH TpUHOMAMU BHJAUICHHS 1 KUIBKICHOTO aHami3y

KOMITOHEHTIB PO34YHHIB PEUOBUH METOJIOM 10HOOOMIHHOI XpoMaTtorpadii.

PeakTuBu i o61agnanusa (s 1 migrpymm): Xnopunna kuciora, c=70 /i —
100 cm®; Bona nuctunsosana; Kationit KY-2 (6e3Boanuii) — 15 r; MeTunosuii
opanxeBuit; Hatpiit rinpokcun, 0,1 H po3uun — 30 mut; Bepiikose macio — 5 1
[Topuctuii matepiain (ryoka); bropetka micTkicTio 25 mut — 1 miT; XiMiuH1 CKIISIHKA
MicTkicTio 100 M1 — 1 1T; ITimeTka micTkicTio 10 mur — 1 mrr; Humisaap MicTKICTIO
50 mi — 1 mt; Barm texniuni; Exexrpruyna minTka.

Teopernuni BinomocTi

B ocHoBi 10HO0OMiIHHOT XpomaTorpadii JISKUTh 3BOPOTHIN CTEXIOMETPUUHUIN
OOMIH 10HIB, IO MICTIThCS B PO3YMHI, HA PYXJMBI 10HU PEUYOBHH, 3BaAHUX
10HOOOMIHHUMKaMH a00 ioHiITamMH. Po3AuneHHs Cymilll 10HIB, IIO MICTSThCS B
PO3UHHI, TPYHTYETHCS Ha Pi3HIM 3JaTHOCTI iX 10 OOMIHY 3 10HAMH 10HITY.
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CUHTETHYHI OpraHiyHi 10HOOOMIHHMKM 3a 3HAKOM 3apsiay 10HIB, SKI
OOMIHIOIOTBHCS, JUISATHCS Ha JIBl TPYNHU: HA KaTIOHITH 1 aHIOHITH (ICHYIOTh TaKOX
amdoTepHi 10HITH — aMoOJIITH, 37aTHI 3A1HCHIOBATH OJIHOYACHUM OOMIH KaTiOHIB
Ta aHioHOB). [lo mepioi rpynu BiAHOCSTHCS PEYOBHUHM, 110 MAIOTh BIACTUBOCTI
KHCIIOT; BOHHU IIPEACTABIIAIOTH COOOI0 MPOAYKTH TOJIMEpHU3aIii CTHUPOIY abo
KoHAeHcalli (eHodmy 1 Horo mnoxigHux 3 Qopmanpaeriiom. Y pe3ynbTaTi
cremiasbHOI 00pOOKH 10 1X CKIIaAy BBOASTHCS aKTUBHI KUCIOTHI rpynu:-SOszH; -
CH2SO3H; -COOH; -OH Ta ixmi.

Bracniiok TOro, mo axkTHUBHI T'PYNU CTPYKTYPHO IMOB'S3aHI 3 OpraHIYHUM
CKEJIETOM, BOHU HE MOXYTh MEPEXOJAUTH B PO3YUH. PyXIMBUMU € TUIBKU BOJHEBI
10HU 1IUX Tpyn abo KaTioOHHW, fAKI iX 3aMiHIOOThH.  Jlpyry rpymy YTBOPIOIOTH
pPEYOBUHHU, SKI MarOTh BJIACTUBOCTI OCHOB, 3JlaTHI 1O OOMIHY aHIOHIB; I
BJIACTUBICTh BU3HAYAETHCS IPUCYTHICTIO B HUX aMIHHHMX 200 IMIHHUX TPYII.

[Ipouecu oOMiHy 1 pereHepalii 10HOOOMIHHUKIB MOXYTb OyTH BUpa)KeH1
HACTYITHUMU PIBHSHHSIMH:

KaT1OHITU

nRH + Me " < R,Me + nH" (0OMiH)

RnMe + nH* < nRH + Me "™ (pereneparris)

ne RH — karioHiT B BogHeBiid Gpopmi; Me — kaTioHHU;

aHIOHITH

NR'OH + An"™ < R, An + nOH - (oOMmiH),

R'»An + nOH < nR'OH + An™ (perenepartis),

ne R'OH — aHioHIT B T1ApOoKCUIbHIN hopmi; An — aHIOHHU.

loHOOOMIHHUMY MPOIIEC MOXKHA PO3TIISAATH K T€TEPOTeHHY XIMIYHY PEaKIIiio
MDK aKTUBHUMHU TpymnamMd 10HOOOMIHHMKA 1 10HaMH PO3YHHY, IO MPOTIKAE
BIIMOBIAHO 710 3aKOoHYy Jii Mac. loHOOOMiIHHI PEYOBHMHHM, SIKI 3aCTOCOBYIOTHCS B
XIMIYHOMY aHaJli31, TOBUHHI 33/I0BOJIBHATH P BUMOT: OYyTH XIMIYHOCTIMKHMH B
PI3HUX CEpEeOBHUINAX, MEXaHIYHO MIIHUMHU B CYXOMY 1 OCOOJMBO B HAaOPSKIOMY
CTaHl, BOJIOJITH BEJIIMKOIO IIOTJIMHAJILHOIO 3JIaTHICTIO, BOJOJITH IOBHOIO
00OpPOTHICTIO MPOIIECIB OOMIHY.

lonooOminHa 3maTHICTH 3anexuTh Bim pH cepemoBuia, KOHIEHTpaIi
pPO3YHHY, SIKU XpoMaToTrpadyeThCs, MPUPOJIN 10HIB, SIKI TIOTJIMHAIOTHCS Ta THIIHX
daktopiB. loHOOOMIHHMI XpomaTtorpadiyHuil aHajgi3 HE BHUMAarae CKJIaJIHOT
anapaTypu, 1 J03BOJISI€ PO3AUIATH ¥ aHAI3yBaTH CyMIIll 10HIB 3 OJM3BKUMU
BJIACTHBOCTSIMHU.

Texnika nposeneHHs xpomarorpadgiynoro anaudizy. OCHOBHMM
MPWIAIOM JJIS TIPOBEJACHHS  KOJOHKOBOI Xpomatorpadii € xpomartorpadivHa
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KOJIOHKA, SIKa CKJIQJA€ThCs 3 CKISIHOTO a00 METaJeBOro LUJIIHAPA, 3alIOBHEHOTO
MOPOIIKOMOIIOHUM a00 BOJOKOHHHUM MatepiajioM, copoeHToM abo HocieM. Po3mip
KOJIOHKM  3aJIeKUTh B  SKOCTI BHXIJIHUX PEYOBHH, 0 MAJISTAIOTh
xpomatorpadyBanHio. JJi1 MikpoaHai3y BHUKOPHUCTOBYIOThCS XpomartorpadiyuHi
KOJIOHKU JiaMeTpoM 1-2 MM 1 BHCOTOIO KiJIbKa CaHTHUMETpiB. s MpoMHCIOBUX
e CIOPYIKYIOThCS XpomaTtorpadiyHi KOJOHKA BHCOTOIO KiJbKa METPIB 1
JiaMEeTPOM JI0 OAHOTO METpa.

3amoBHEHHSI KOJIOHKM MOPUCTHUM MaTepialioM € BaXKJIMBOIO orepailiero. Bix
BEJIMUYMHHU 3€peH COpOeHTYy ab0 HOCISA 1 MIUIBHOCTI MOro YIAaKOBKH 3aJICKHUTh
IIBUJIKICTH (PUIBTpAIli 1 CTEIHb MOTJIMHAHHS aHATI30BaHOI CyMiIll B KoJIOHII. [yt
3alIOBHEHHS XpOMaTorpadiuHuX KOJOHOK BHUKOPUCTOBYETHCS COPOEHT MEBHOTO
rpaHyJIOMETPUYHOIO CKJIaay. bBinblil 3epHa COpOEHTY MOAPIOHIOIOTHCS, ApiOHA
(dpakxuisi BUAAIAETHCA LUISIXOM MTPOCIFOBaHHS COPOEHTY uepe3 Hallp CUT.

Kosionky MO’KHa 3allOBHIOBAaTH MOPOIIKOMOIIOHUM MaTepiajJoM y CyXOMY
BUMIISIAL @00 y BUIIISIAL CycCIeH3li B sikiiich pinuHi. Cnoci® 3amoBHEHHS TPyOKH
CYXUM MOPUCTUM MaTepiajioM Mae psiJi HeJoIKIB. Tak,Hanpukia, mpu GiIbTpaii
pIIMHU 4epe3 CyxXud maTepial B MOro mopax 3ajMIIA€ThCS 3HAYHA KIJIBKICTh
Oynp0aIIoK MOBITPS, SKI 3HUKYIOTH "po0O0UYYy MOBEPXHIO" MOPUCTOrO Marepiany i
MOPYIIYIOTh PEKUM MOTOKY PIAUHH. ICTOTHUM HEAOIIKOM CYyXOro METONY € T, IO
O0arato cCOpOEHTIB 1 HOCIiB, SIKI 3aCTOCOBYIOThCA B XpomaTorpapiyHOMY aHai3l,
MarTh 3/IaTHICTh J0 HAOyXaHHsS, 110 MPU3BOJIUTH O MOCTIMHOI 3MiHU Oaratbox
napameTpiB, SIKI XapaKTEpU3yIOTh PEKUM POOOTH KOJIOHKH. [HOmI HaOpskmui
MaTepial HACTUIbKM IIUIBHO 3allOBHIOE BCl TOpU, M0 (UIbTpalis piauHu
NPUNUHSAETBCA. Y JESKHX BHIMAJAKaX PO3BUBAETHCA HAJ3BUYANHO CHIIbHE
HaOyXaHHSA, 110 MPUBOJIUTH 1O PO3pUBY KoJIOHKH. 100 yCyHYyTH 11l HEIOJIKH,
KOJIOHKY 3allOBHIOIOTh COPOCHTOM Yy BHIUILAI cycneHsii. [ns BuganeHHs
Oynb0aIIoK MOBITPsI CycneH3iro HarpiBaroTh 10 70-80 °C.

[Ipu pobGoTi 3 HaOyxauWMHU MarepialaMd MPUTOTOBIECHY CYCIIEH31I0
HEOOXITHO BUTPUMATH B PO3UMHI BOPOJOBXK 1-2 mi0, mepmr HIXK BHOCUTH ii B
KOJIOHKY, OCKUTBKHU IpoLec HaO0yXaHHs BiIOYBA€ThCS 1HOII AyXe IMOBLIBHO.

loniTH, sIKi BHKOPHUCTOBYIOTHCS B XpomaTorpadidyHOMY aHalli3l, BUMAararTh
nonepeanboi 00poOku. OTpuMaHI CHHTETHYHHUM MUISIXOM, BOHU MOXYTh OyTH
3a0py/HEHI TPOIYKTH PEAKIIHHOTO CEepeoBUIa, PIZHOTO pOJYy I10HAMHU 1
PO3YMHHAMH HU3BKOMOJICKYIIPHUMH KOMIOHEHTaMu. [IpoMuBaHHS 3epeH 10HITY
MPOBOJAATH PO3YMHOM XJOPUJHOI KuciaoTH (1:1) 10 MOBHOTrO BHUIAJICHHS 10HIB
3aji3a, MOTIM BOJOIO 1O HEHUTPaJIbHOTO cepeaoBuila. BinMuBaHHS CcOpOEHTY
3py4HIIlIe MPOBOJUTUA TWHAMIYHUM METOJOM B aJCOPOIINHUX KOJIOHKAX TMPH
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MiHIMaJbHIM MIBUIKOCTI PyXy MPOMHMBHOTO po3uuHy. OUHIIEHUH TaKUM YHMHOM
IOHIT TEPEBOJATh, B IICBHY 10HOreHHY (GopMy, Hampukiaaa, B H'-dhopmy mms
katioHiB i B OH-popmy nmns anionitie. [{ns nepeBoay B H'-dopmy karioHitn B
TIH >K€ KOJIOHIIl TMPOMHUBAIOTH 5-6%-HUM PO3YMHOM XJOPHUIHOI  KHUCIOTH 0O
NPUIUHEHHS 3MIHU KHCIOTHOCTI (DUIBTpaTy, a MOTIM AUCTUILOBAHOIO BOJOIO 10
HENTpaIbHOI peakiii IPOMUBHUX BOJ.
3micT poboTn

MeTtona rpyHTY€eThCSl Ha BUAUICHH] HATPil XJIOPUAY 3 MOJIOYHUX MPOAYKTIB 1
BU3HAYEHHI 1Or0 B KATIHOOOMIHHIN KOJIOHIII.

IHiaroroBka xpomarorpagiuHoi KOJOHKH.

15 r karionity KY-2 (B nmepepaxyHky Ha 0e3BOAHUHN KaTIOHIT), 3BaXKEHOTO 3
noxuOkoro He Oumpme 0,1 r, BMimyroTh Ha 24 TOm B XIMIYHY CKJISHKY 3
JTMCTUIILOBAaHOIO BOJ010. HaOpsxknuii KaTioHIT pa3oM 3 BOJAOK 4epe3 JIHKY
MEePEHOCATh y CKISIHY TpYOKy 3aBHoBKKH 700-800 MM 3 BHYTPILIHIM JiaMETPOM
12-15 MM a6o B GrOpeTKy MicTKicTio 25 ¢M®, Ha JHO SKMX KJIagyTh CKISHY BaTy
abo iHmUH mopuctuilt matepian (puc. 1). YacTUHKM KaTiOHITA MalTh IIUIBHO
MPWISATaTy OJIHA JIO OJIHOI, KOHTAKT KaTIOHITa 3 MOBITPSIM HEMPUITYCTUMMUM.

Yepe3 KOJOHKY MPOMYCKAlOTh, PEryIIOl0YM 3a J0HoMoror kpana, 100 cm®
po3unny xyopuaHoi kucinotd (70 r/aM®) 31 mBuakicTio 1 Kpamis B CeKyHy.
[ToTiM KaTIOHIT MPOMHUBAIOTH 3 TIEIO K IMIBUJKICTIO JUCTUIHLOBAHOKO BOJIOIO JI0
HEUTpaabHOI peakilii 3a METHJIOBHUM OpamkeBUM. KOXXHY HACTymHY TMOPILiIO
pPIAMHU HEOOXI1JHO JOJMBATH, K TIIbKUA PIBEHb ii Y KOJOHII AOCATHE BEPXHHOTO
Kpato karioHiTy. HeoOXinHO cTe:kMTH, MO0 MeHICK PpiauHM HIKOJIH He
ONYCKABCH HUKY€ BEPXHHOI0 KPAK KATIOHITY.

PerenepyBannsi xpoMaTorpagiuHoi KOJIOHKH.

Mix aBoma mpolecaMu pereHepartii T0mycKaeThesi gochimxyBaT 20 mpoo
cupy, OpuH3H, cupHuX BUpoOiB ado 100 nmpoO BepuIkoBOro Macia.

[oHOOOMIHHY KOJOHKY PEreHEpYIOTh IPONMyCcKaHHAM uepe3 Hei 50 cm®
po3unHy xjopuaHoi kucaot (50 r/mm®) 3i mWBHAKICTIO 2-3 Kpami B CEKyHAY, 3
HACTYTHUM TPOMUBAHHSIM JTUCTHJIHOBAHOK BOJOK 3 TIEIO 3K MIBHJKICTIO [0
HEUTPaAIIBHOI peakilii 3a METWJIOBUM OpaH)KEeBUM. Y pa3l MEHIIOr0 4Yucia
BU3HAYCHB KOJIOHKY CJIi/I pEreHepyBaTH IO THS.

IlepeBipka xpomaTorpagiuHoi KOJIOHKH.

[IpuaaTHICTh KaTIOHITY IIJIsl MPOBEJAEHHS aHAII3y NEPEBIPSAI0Th MEPIOJUYHO,
IPOIYCKAIOYN Yepe3 KaTioOHOOOMIHHY KOJIOHKY 5 ¢cM® pO3uMHY XJIOpHIy HATPIIO, 3
HACTYIIHMM IPOMHUBAHHAM KaTiOHITYy JMCTHJILOBAHOK BOJAOK B KijbkocTi 50 cm®,
®dinpTpaT pa3oM 3 MPOMUBHUMH BOJAMHU TUTPYIOTh PO3YMHOM HATPIH TIAPOKCHUIY.
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O06’em HaTpiil T1IPOKCHUIY, KU TMIIIOB Ha TUTPYBaHHS, MOXKE BIAPIZHIATHCS HE
oinpie Hixk Ha 0,2 cM® Bix B3aTHX 5 cM® pO3UMHY HATPii XJIOPHULITY.

IIpoBenenns xpomarorpadgyBaHHs

JUist BUIUIEHHS HATpidl XJIOPUAY 3BaXYyHOTh 5 T BEPIIKOBOrO Macjia 3
noxu6koro He Oinbmie 0,01 r B crusgnii mictkictio 100 cm®. IoTiM minmeTkoio
JOJAI0Th Y CKISHKY 50 cM® mucTmnboBaHOi Boayu. BMicT CKIISSHKM HArpiBaroTh 10
PO3IIaBICHHS BEPIIKOBOTO Macia, PETeIbHO MEePEMIIITYIOTh 1 3aJIUIIAI0Th Y CIIOKOT
JI0 TITHSATTS KUPY HaBEpX 1 Woro 3acturaHHs. [Ipwm HEOOXITHOCTI OXOJOKEHHS
CKJISIHKY MICJISI IHATTS HAaBEPX IIapy >KUPY BMIMIAIOTh B XOJIOAHY JIUCTUIILOBAHY
BoAy. CKIISIHOIO MAJIMYKOI0 POOJIATH Y IIapi BEPIIKOBOTO Maciia OTBIp, Yepe3 AKUi
MINeTKOI0 BinoupatoTh 10 cM® BUTSKKH, NEPEHOCATh Y KOJIOHKY 1 (iIbTPYIOTh 3i
MIBUAKICTIO 3-4 Kparuii B CEKYHY. 3 TI€O 3K MBUIKICTIO KOJIOHKY MTPOMUBAIOTH 50

3 mucTunboBaHOoi Boau. DimbTpar pazoM 3 NMPOMHBHUMH BOJAMH TUTPYIOT

cM
posunHoMm 0,1 H HaTpiii TIAPOKCHAY B MPHUCYTHOCTI 2-3 Kpameiab METHIOBOTO
OpPaHXEBOI'0 J0 OTPUMAHHS COJIOM'SSHO-KOBTOT'O KOJIbOPY. MacoBy 4acTKy HaTpii
XJIOpUAY OOYHCIIOITH 3a POPMYJIOL0:
X=V-K-0,585,
ne V —o0'em 0,1 H po3unHy HaTpitO FAPOKCUAY, BUTPAYEHUI Ha TUTPYBaHHS,
cme;
K — xoediumient nonpasku 10 0,1 H po3unHy HaTpii TIAPOKCULY;
0,585 — TuTp po3uMHY TiAPOKCUAY HATPIIO 32 HATPIM XJIOPUAOM, TOMHOKEHUHN Ha
100 1 moaineHuit Ha BEJIMYMHY Macu HaBAXKU MPOIYKTY.
3a ocTaTOYHUN pe3yJbTaT aHali3y MNPUHAMaIOTh cepeaHe apupMeTuyHe
pE3yNbTATIB JBOX MapajiebHUX BU3HAYEHB, JOMYCTHUMI PO3ODKHOCTI MK SIKUMHU
HE TTOBUHHI NIEPEBUIIYBATH JIJIs1 BepIikoBoro macia 0,1%.
KonTpoJsbHi 3antuTaHHA

1. VY yomy cyTh 10HOOOMiIHHOI XpomaTorpadii?

2. JlaiiTe BU3HAYCHHS MOHSATTAM «KATIOHIT» 1 «aHIOHIT». fKi QyHKIIOHATBHI
Ipynu BOHU MICTATh?

3. Hamumrite peakmii oOMiHYy 1 pereHepaiiii KaTIOHITIB 1 aHIOHITIB B
3araJlbHOMY BUTJISIII 1 JJ1 JAHOT'O BU3HAYEHHS.

4. Slka OynmoBa kartioHiTy KVY-2? Sk BigOyBaroTbcs mpouecd OOMIHY i
perenepaiii kationity KY-2?

5. o 3 cebe npencrapisaoTh aMpOTEPHI 10HITH — aMPOTITH?

6. Bin skux ¢gakTopiB 3a1eKUTh 10HOOOMIHHA 34aTHICTh 10HITIB?

7. Slxa meTa BUKOPUCTaHHS 10HOOOMIHHOT XpomaTorpadii B aHaTITUYHIN XiMii?

8

SAxi mepeBaru 1 HeJIOJIKH 10HOOOMIHHOT XpomaTorpadii?
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7.5. AnaJi3 npoaykiii Ta CHpOBMHHU /JISl FOPiJIYaHO-/TiKePHUX BUPOOIB Ta
BUHOTPAAHUX BUH

Meta po00OTH: OCBOITH TEXHOJIOTIIO KyNa)KyBaHHS 1 OLIIHKU SIKOCTI JIKEpO-

TOpUTYaHUX Ta BUHHUX BUPOOIB
TeopernuHi BizomocTi

['oTyBaHHS cyMmilll 3 OKPEMHX CKJIAJOBUX YAaCTUH BUPOOY Ha3MBAETHCS
KyHaXyBaHHSIM, a OTpMMaHa CyMill -— KynaxeM. KymakyBaHHS MpOBOISTH Y
KyNaXXHUX YaHaX MWIHAPUYHOI (POPMH, BUTOTOBJICHUX 3 HEP)KaBIKOYOi cTajl abo
eMaJbOBaHOrO MeTaily. (i po3minlyBaHHS B 4aHl € jomareBa abo MpormesiepHa
Mmimanka. CkiagaHHs KyNnaxy MPOBOJAATHh y MEBHIM MOCIIIOBHOCTI. Y KyNa)KHUN
yaH HaOWparoTh nependayeHi pelenTypor CIUPTOBaHI COKH, MOPCH, HACTOI abo
apoMaTHI COUPTH ¥ JI0 HUX JOAAIOTh PEKTHU(IKOBAHUMN CIUPT 1 OUIBIITY YACTHHY
BOJIM, IPU3HAUEHOT JJIsl TOTYBaHHS Kynaxy. [licis pereabHOro nepemiiryBaHHS 10
CyMIIlll 0JAl0Th IIyKpPOBUW CUPOT, OAPBHUKH, JUMOHHY KHUCJIOTY, 1HIII CKJIaJ0BI
YACTUHU W JIOJIMBAIOTh BOAY JUISl AOBEJAEHHS 00'eMy Kymaxy J10 3aJaHOro, Miclis
YOTO KYMaXX PETENIbHO MepeMilllytoTh. Taka MOCHIIOBHICTh CKJIaJaHHS KYyMaxy
BUKJIMKaHA HEOOXIIHICTIO SIKHAMOUIbIE 3HU3UTHU KOHIIEHTPAII0 CHOUPTY Mepen
JI0JIaBaHHSAM I[yKPOBOTO CHPOIMY, 100 3am00IrTH MOXKJIMBOMY BHITaJIaHHIO B OCAJl
caxapo3Hu.

CuHTeTH4HI OapBHUKHM W JMMOHHY KHCIIOTY AOJAlOTh B KyNaK y BUIJISAL
BOJISTHOTO PO34UrHY, eipHI Macia i BaHUIIH — y BUTJISIZII CIUPTOBOTO PO3YHHY.

I{ykpoBuii cupo1, BHECEHHH y KYIIaXX, IOBUHEH MATH TEMIIEPATYPY HE BUIIIE
20° C, mo00 YHUKHYTH BUIIApy COUPTY ¥ apOMATUYHUX PEYOBUH.

[3 mpurotoBieHOro Kymaxy BiAOMpalOTh CepellHI0 MpoOy ¥ mepenarTb y
Jabopatopito sl aHami3y. SIKIIO BUABISETHCS HEBIAMOBIIHICTh MPUTOTOBICHOTO
KyHa)ky BCTaHOBJIEHIH peLEenTypl MO BMICTY CHHUPTY, €KCTPakKTy, caxapaM abo

86



KHCIIOTaM, KyMHaXXk KOPEKTYIOTh MOJaBaHHSM HEOOXIMTHUX KOMIIOHEHTIB, 3HOBY
MePEMIIIYIOTh 1 TPOBOSITH TOBTOPHUHN aHa13.
Bumoru 510 ¢hi3uko-XiMIYHMX MOKA3HUKIB TOPIJIOK HaBeeH1 B Ta0J. 1.
Jlikepo-ropisluaHi BUPOOM 3a OPraHOJICNTUYHUMH  TTOKa3HUKAaMH  MaloTh
BIJIMTOBIJIaTH KOJBOPY, CMaKy, apomary, siKi mepeadadeHi penenTtyporo, a (hi3uko-
XIMIYHI TTIOKa3HUKW HaBeJIeHI B Ta0. 2.

Ta0mums 1

Di3UK0-XIMIYHI TTOKA3HUKHU TOPLTOK

Hopmu muis ropisok
< <
g & X s > =
2 o A 0 B s
[TokazHuku A F 3 & 2 = =
’= E =} e = O =
= 2 () S o =
Q0 © o g 5] o O
o H O o o =
~ LS = =
Bwmict eTtriioBoro cuupTy (MIiLHICTD
oporo emapry ( ) 40 40 40 40-45
00'emH1 yacTku, %
Jlyxwnicts 100 M ropinku, mi 0,1 H.
. . 3,5 3,0 3,5 3,5
po3uuny HCI, He 6inbIire HiX
Bwmict anbneriiiB y nepepaxyHkKy Ha
OLITOBUH, MI/71 0€3BOJIHOTO CIIUPTY, HE 8 3 6 8
OlIbIIIe HIK
Bwmict cuBymHoro macia B nepepaxyHkKy
Ha CyMIII 130aM1JIOBOTO 1 1300yTHUIIOBOTO 4 3 4 4
CIIUPTIB, MT/J1 0€3BOIHOTO CIUPTY, HE
OUTBIIIE HIXK
BwmicT edipiB y nepepaxyHKy Ha
OLITOBOETHIIOBHIL eip, MI/11 6€3BOHOTO 30 25 25 30
CIUPTY, HE OlIbIIe
[Tpo6a Ha MeTHIIOBHIA CIIMPT 3
. Burpumye
(yKCUHCIPYaHOIO KUCIIOTOIO

Tabmuis 2
Di3uK0-X1MIYHI TOKA3HUKH JIKEPO-TOPLTYaHUX BUPOOIB
Bwmict

KHUCIIOT B

I'pyna BupoOiB o SArAbHOTO LyKpY, |HepepaxyHKy Ha

CupTy, % 00. | EKCTpaKTy,
100 vx /100 M | muMoHRy, /100
M

Jlikepu MirHi 35...45 32..50 32...50 0,0..0,5
Jlikepu necepTHi 25...30 39...47 35...45 0,0...0,7
Kpemun 20...23 50...60 49...60 0,0..0,5
Hamusku 18...20 29..47 28...40 0,2..1,0
[MyHmri 15...20 34..43 33...40 0,0..1,3
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Hacriiiku comoxi 16...25 9...23 8...23 0,0..0,9
Hacriiiky HarmBcoaoAKi 30...40 10...12 9...10 0,0..0,8
Haroi neceprai 12...16 15...32 14..30 0,2...1,0
AneputiBu 15...35 5..20 4..18 0,2..0,7
Hacritiku ripki # 6aibs3aMu 30...60 - - 0,0...0,5

Bu3zHaueHHs1 OpraHo/ieNTHYHUX MOKAZHUKIB

OpraHojienTiyHl TOKAa3HUKK TOPUIOK 1 JIKEPHUX BHUPOOIB BH3HAYAIOTH 3a
30BHIIITHIM BUTJISIOM (HAsIBHICTh CTOPOHHIX 3BKEHHMX YaCTOK, OCATy, SIKOCTI 3aKYTIOPKH 1
HaKJICIOBaHHS €TUKETOK), @ TAKOXK 3, TIOBHOT'O HAJIMBY.

Komip 1 mpo3opicTs HamiB(haOpHKaTiB 1 TOTOBUX BUPOOIB aHAMIZYIOTh Y TPOOIpKax 3
0e30apBHOro ckya (it cokiB 00'eM mpoda 100 mui, aast rotoBux BupoOiB — 10 M) y
CBITJIL, IO TIPOXOJIUTH, 00 HA CBITOBOMY €KpaHi.

JIOCTpKy 04l TOPUIKM, TPOBOAATH TOPIBHSUIBHY OLIHKY 32 KOJBOPOM 1
NPO3OPICTIO 3pa3Ka, IO AHAII3YEThCs, 3 JAUCTHILOBAHOK Bozoro. Komip mikepo-
ropuUT4aHKX BUPOOIB BU3HAYAIOTh, BAKOPUCTOBYIOUYH HA0IP KOJILOPOBUX ETAJIOHIB.

CMmak Ta apomar TOpUIKH Ta JIKEPO-TOPUTYAHUX BUPOOIB OIIHIOKOTH Tak: 50 M
BUpPOOY HAJIMBAIOThH Yy JIETYCTAIIIMHUN OOKaJT, IEPEMILLYIOTh BMICT 1 BIIPA3y AOCTIIKYIOTh
Ha CMaK Ta apoMar. SIKIIO € eTaloHW, PEKOMEHIYETbCS MPOBAJIMTH IMOPIBHSUTBHY
JIETYCTAIIi}0 TOPUIKH.

3micT podoTn

BusHaveHHs1 BMiCTY CIMPTY

CrpToBi COKHM, MOPCH, TOTOBI JIKEPO-TOPLIYaHI BUPOOU YTPUMYIOTh PO3YMHHI
eKCTPaKTHUBHI PEUOBHHHU (I[yKOpP, KHCIIOTH, KOJBOPOBI Ta 1H.), TOMY JUIsi BU3HAYCHHS
JUACHOTO BMICTY CHHPTY iX MONEPETHbO MEPEraHstoTh 1 B OAEPKAHOMY JUCTHIIATI
BU3HAYAIOTh BMICT CIIUPTY CKJITHUM CITUPTOMIPOM a00 3aHYpPEHUM pehpakTOMETPOM.

[lpunagm 1 mocyn: NeperiHHa YCTAaHOBKA, CKIITHUM CHMPTOMIp, MipHa KoJOa
mictkicTro  200..250 w1, meperinHa komba MictkicTio  S00 M,  TepMOMeTp,
pedpakTomerp.

Texuika ananizy. AHaii3 MPOBOIATH 3@ BIIOMOIO METOIMKOIO, 3 YpaXyBaHHSIM
JIeSKUX OCOONMBOCTEN. Y MipHY KOOy HabuparoTh mpoOy Temmeparyporo 20 °C i
NIepPEJIUBAIOTh il B KOJIOY JJIs1 TIEPErOHKU. 3aJMIIKK MPOOU 3MHUBAIOThH JWCTUIILOBAHOIO
BoJI010 (He Outbiie sik 100 mi) y meperinHy kosOy. IloTiM y MipHY K00y HaJIMBaKOThH
10...15 M1 IUCTIITLOBAHOT BOJIY 1 BUKOPUCTOBYIOTH ii SIK IPUMMATbHY.

Komu npuiimansHa Kosida HarmoBHUTECS Ha 3/4 00'eMy, MEPEroHKy MPUIAHSIOTH.
Bwmict npuiiMansaoi kostou 3 Temrieparyporo 20 °C 1oBOISTH 10 MITKU AUCTHIILOBAHOO
BOJIOIO, PETEbHO TMEPEMIITYIOTh 1 BU3HAYAIOTh KOHIICHTPAII0 CIHPTY 32 JOMOMOTO0
CKJISTHOTO CripTOoMipa abo 3aHypEeHOTo pedpakToMeTpa.
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Bu3HaueHHs KHCJIOTHOCTI

BuxigHa cupoBrHA 1 TOTOBI BUPOOM YTPUMYIOTh Pi3HI KHCJIOTH, TOMY iX BMICT
BU3HAYAIOTh METOIOM HEUTpaIi3allii 3 BUKOPUCTAHHSM JIYTY 1 OpPOMTHMOJIOBOT'O CUHBOTO
K 1HAUKaTopa. KHCIOTHICTH BUpaXalOTh B MUIIrpaMax JIMMOHHOI KHCJIOTH, SKa
mictuthes B 100 Mt BupoOy.

ITocyn 1 peakTrBu: KoHIUHI Koston MicTkicTio 100...250 mut, mipHi minetku Ha 10 1
100 M, cxisiHa namdka. bina gapdoposa mnactuna, pH-metp, 0,1H po3urH rigpooKCHIy
HATPIIO, PO3UMH OPOMTHMOJIOBOTO CHHBOTO.

Texnixa ananizy. 10 M 3paska, 10 aHAMI3YEThCS, MINETKOI MEPEHOCATh Y
KOHIYHY KojO0y MicTkicTio 100..250 M, momatorh 50 M1 CBIXO-KHUIT'SYEHOI
JTUCTUIILOBAHOI BOJM JIsl ciabo3zabapBieHux BUpoOIB 1 100 mur — juIsi CHIIBHO
3a0apBieHUX. BMICT K0JI0HM NEpeMIlIyIOTh CKISHOIO MaIU4YKoro 1 TUTPYIOTh 0,1H
PO3YMHOM T1IpOOKCHAY HaTpiro. [licms KOXHHX 4YOTHPBOX Kpameiab Jyry, M0
J0AAI0Th y KOJ0Y, MOCHIPKYBAaHUM PO3YMH MEPEMINIYIOTh MAJIMYKOI0 1 BUHOCSTH
kparito Ha Oury ¢apdopoBy miactuHy. Kpammo 3 koiOu 3MIIIYIOTh 3
1HAMKATOpOoM. TUTpYBaHHS BUKOHYIOTH IO MOSIBU CBITJIO-3€JIEHOTO 3a0apBJICHHS,
YTBOPIOEThCS TPU  3MillyBaHHI Kpamenb. [lpu  Bukopucrtanni pH-metpa
TUTPYBaHHs BeayTh 10 pH=7.

BwMmicT kucnoT po3paxoByIoTh 3a (hOPMYIIOI0:

K=V -0,007 - 10 mr ntumonHoi kuciotu B 100 mi BupoOy,
ne K — Burparu 0,1H, po3urHy riIpOOKCUAY HATPitO0 HA TUTPYBAHHS, MJT;
0,007 — KijgbKICTh JMMOHHOI KHCIOTH, mo BimmoBimae 1 ma 0,1 H po3umHy
riipookcuay Hatpito, Mr; 10 — koeditieHT s nepepaxyHky Ha 1 1 BupoOy.

MeToauka po3paxyHKy KyHaxKy

Jlikepo-ropiiyani BUPOOU TOTYIOTh HUISIXOM 3MIIIYBAHHS X OKPEMHUX YACTHH.
3MinTyBaHHS OKPEMHUX YacTHH BUPOOY HA3MBAIOTh KyNa)XyBaHHSM, a OJEpiKaHy
cyMill — KynaxeMm. Hamoi KynmakyroTh 3TiIHO 3 peuenTypaMmi, siki moOyaoBaHi 3a
TaKOIO CXEMOIO:

1. Ha3Ba BuUpoOYy;

2. TIOKa3HWKH (QaHAJTITUYHI Ta OPTaHOJICTTHYHI);

3. cxman kynaxy Ha 1000 man (mepenik KOMIOHEHTIB, 110 BXOJSATh A0 CKIIATy
BUPOOY, Ta X KUIBKICTB);

4. BUTpaTa IHTPEIEHTIB — POCIUHHOT CHPOBHUHU 1 OCHOBHUX MaTepialiiB, KT Ha
100 mam;

5. cepenHi AaHl PO KOMIIOHEHTH, 1110 BUKOPUCTOBYIOTHCS Y PELIENTYPi.

[Tpu po3paxyHKy KyIaxy BpaxoBYIOTh, IIO BMICT €KCTpPakTy, LYKpy 1
OpPraHIYHUX KHUCJIOT Yy BHPOOI CKIAMA€ThCA 3 iX BMICTYy B HamiBdaOpukarax 1
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cupoBuHi. Tak, 1100 BU3HAYUTH BMICT I[yKpY, MiJICYMOBYIOTh HOTO MOKAa3HUKU B
CIIUPTOBAaHUX COKaX, MOpCax, TOBAapHOMY IIYKpi; BMICT OpraHi4HHUX KHCIIOT
BCTaHOBJIIOIOTH 32 X BMICTOM Yy CIIMPTOBAHHUX COKaX, MOPCAax 1 JMMOHHIH KHCIOTI,
AKa YTPUMYETbCS B I1HBEPTHOMY IIyKpl Ta Ti€l, IO IIIIJIa Ha JOBEJICHHS
KHCIIOTHOCTI 3T1JTHO, 3 BUMOTaMH PEICTITYPH.
Bumorn 10 opopmiieHHs1 podoTH

Pesynbratu kymaxy o(OpMITIOIOTH Y BUIJIAI PO3PAXYHKY, 13 31HECEHHSIM

OTPUMAaHMX JAHUX Y KyHaKHUN JIHCT.

Taomurg 3
Kynaxuwuii nuct
E 2 AHaniTA4H1 Ja”HH] 3arajgbHUNA BMICT
< (@)
/m m .
2z 5| 8| % K £
Komnonentu 'S .8 = N 2 © S 2
S & = p= . . = X
Kynaxy & = 3 O 4 =y = ;
=N Ryl o= le) 13 < « >
= < g o = < 2 &
- 5 = | © = :
: g = ; 5
o = O
Cyxuit it | | g3g g 8350 | 105 87675
BHUHOMATCP14aJ1
Crupr- Man a0 — | 9067 | 96 _ 8704,3 _
pexTudikaT 0. c.
~ Hacmiit man |1500] — | 1500 | 40 — 600,0 _
1HI'pCAUEHTY
Hyxkop kr |925,410,062| 59,33 — 99,75 — 10000
Pazom — — — |1000,0 | 18,07 10,0 18071,8 10000

KoHTpoJsbHi 3antuTaHHA

1. TlpaBuna BigOopy cepeaHboi MpoOH: a) CHUPTOBAHUX COKIB; O) TOPUIKH; B)
JKEpO-TOPUTIYaHUX BUPOOIB.

2. Bumorm 1o SKOCTi: a) CHHPTOBAaHMX COKiB; 0) TOPUIKH; B) JIKEpO-
roOpiT4aHuX BUPOOIB.

3. YoMy myis BU3HAYEHHS BMICTY CIHMPTY 1 3arajJlbHOr0 €KCTPaKTy JIKepo-
ropidani BUpOOU MOMEPETHHO MEPETaHs0Th?

4. SIx BU3HAYAIOTh KUCIOTHICTh COKIB 1 JIIKEPO-TOPLITYAHUX BUPOOIB?

5. Sk BU3HAYAIOTh OPraHOJENTUYHI MOKA3HUKH JIIKEPO-TOPITIAHUX BUPOOIB?

6. SIxi o3HAKM MOKJIAJEH] B MO JIKEPO-TOPUTYAHUX BUPOOIB HA TPYTIH?

7. OCHOBU METOJIMKU PO3PAXYHKY KYMaxKYy.

8. Sk Bu3HA4YalOTh TPH PO3paXyHKYy KyMaxy BHUTpaTa: a) EKCTPAKTUBHHUX
pevyoBHH; 0) LYKPY; B) TUMOHHOI KUCJIOTH; T') CIIUPTY; 1) BOAU?
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7.6. BuzHayeHHs1 BMicTy BiTaMiHiB y oBouax i ¢ppykrax. SkicHi peakuii Ha
BiTaMiHM

Merta: [lornmuOuT 3HaHHS MPO 3HAYCHHS IS KUTTEIISUIBHOCTI OpPraHi3My
JIOAWHHA JKUPO- 1 BOJOPO3YMHHMX BITAMiHIB Ta IX XapyoBl JKepesa; BUBUUTU
SKICHI peakilii BU3HAUEHHS HAsSBHOCTI BITaMiHIB Y JOCIIIKyBaHUX Mpodax.

OO0saHaHHS | PpeaKTHMBHU: TMPEAMETHE CKIJIO; KpaleiabHHIS, PO3YUH
pu0’I90TO KUPY B XJIOpOoPOpMi; KOHIIEHTPOBaHA CyJb(aTHa KHUCIOTA, MPOOIPKH;
MIMEeTKW; pUO’ Tauii xKup; xjaopodopM; aHITIHOBUM peakTuB (15 yacTuH aHuTiHY 1 1
YacTHMHA KOHIEHTPOBAHOI XJIOPUIHOI KHUCIOTH); PO3UYMH OpoMy B XJiopodopmi
(1:60), Toxodepoi (0,1 % cnupToBUil PO3UMH); KOHIIEHTPOBAaHA HITpAaTHA KUCIIOTA,
caxapoza (mopomiok), 0,05 % po3uun Bikacony (Bitaminy K); 0,025 % po3uuny
mucreiny; 10 % po3unH Hatpiil rigpokcuny, 5 % po3uuH tiaminy (BitTamin Bi), 5 %
po3uuH kamil rekcamianodepary (II), Tepmocrar; kpanensHuill; 1 % po3uun
ackopOiHOBOi KuCiOTH; 10 % po3unMHU HATpid TIAPOKCUIY 1 XJIOPUIHOI KUCIOTH;
1% po3uun depym (I11) xaopunay; 0,01 % po3unH METHIEHOBOI CHHI, MipHI KOJIOU
Ha 100 mu1; mipHud muwriaagp Ha 50 Mir; KoHIYHI koyOu emHicTio 100 mur, 1Bi
MIKpOOIOPETKH; MINMeTKu eMHicTio 1, 2, 5 1 10 mur; XiMiuHI CTakaHHU; KacTpys
emuicTio 0,5 11; mpoOiIpKK; Barv 3 HaBaKKaMu; IITATUB J1JI1 OIOPETOK; HOXKI1, JIOKKH,
€JEKTpUYHA IUIMTA, CKJISHA nanuyka, | % po3umH Kpoxmamnar, pO34uH Hony,
po3uMH Kajmii Homary, 2 %-BUA PO3YMH XJIOPHJIHOI KHCIIOTH, PO3YUH
MeTadochaTHOI KUCIOTU, POZYUH Kajiid HoaAuay, AUCTUILOBAHA BOJA, CYXHl Yai;
0,05 H po34MH Kajiil mepMaHraHaTy; HaCUYCHHUN PO3YUH 1HAUTOKAPMIHY.

TeopeTuuHi 0CHOBH

Bitaminu (3 nmar. vita — XKUTTS) € OPraHIYHUMH PEUYOBHHAMH, IO MAIOTh
BENUKY OI0JIOTIYHY AaKTUBHICTh. BiTaMiHM — HU3BKOMOJIEKYJSIPHI PEUYOBUHU
OpPraHIYHOr0 TOXO/KEHHSI PI3HOI XIMIYHOI MPUPOJHU, SIKI YTBOPIOIOTHCS B
TBAPUHHUX 1 POCIMHHUX OpraHi3mMax y Ay»e Maliil KIJIbKOCTI.

Bitaminu — «amiHU KUTTs», 00 Mepill BIAKPUTI MPEICTABHUKU Maid Y
CBOEMY CKJIaJl aMiHOTpymy. BiTamiHm — HaWBaXJIMBIIIMK Kjac He3aMIHHHUX
XapuoBUX pevoBWH. Ha BiAMiIHY BiJg 1HIMX HE3aMIHHUX YMHHHKIB XapuyyBaHHS
(He3aMiHHI aMiHOKHCIJIOTH, HEHACHYCHI XUPHI KUCJIOTH 1 1H.), BITaMiHM HE €
IJIACTUYHUM MatepiajJoM abo JpKepesoM eHeprii, aje OepyTh ydacTh y BCIX
KUTTEBUX TMPOLIECAX OPraHi3My, BOHH CTHUMYJIOIOTh OOMIH PEUYOBHH, PETYJIOIOTh
okpemi OloxiMiuHi Ta (i3i0J0riyHl nporecu. BiTtamiHu 3a0e3MeuyroTh BUCOKY
npare3 aTHICTh OpraHi3My 1 OMIPHICTh PI3HUM 3aXBOPIOBaHHAM. {711 HOpManbHOT
KUTTEMISUIBHOCT] JIFOJWHNA BiTaMiHM HEOOXIJHI B HEBEIUKHX KIUIBKOCTSAX (B
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JEKITbKOX MIKpOTpaM 0 JIEKUIbKOX MLJIIrpam), ajie OpraHi3M caM HeCIpOMOXKHUI
CHUHTE3yBaTH BITaMIHM B MOTPIOHIN KIJIBKOCTi, TOMY BOHHM MOBHHHI NOTPAIUISITH 3
Kero sIKk 000B’sI3KIB KOMIIOHEHT.

B ocHoBy knacudikariiii BiTaMiHIB MOKJIaJACHUN MPUHIMI PO3YMHHOCTI iX Y
BOJAI Ta XHUpPax, y 3B’A3KYy 3 UMM BOHH JUIATbCS HA Bl BEJMKI Tpynu —
BOJIOPO3UMHHI 1 )KUPOPO3UHHHI.

Biraminu, po3umnHi y Bozai (Bitaminu rpynu B, C i H), maroTh meBHi
¢byHKIIT B 0OMiHI pe4OBHH yCiX KIITHH. [|JIs HUX XapaKTepH1 AesKi 0COOIUBOCTI:
Maike yCl MICTATBCS Y TEUiHIN, APLKIKaX, BUCIBKAX; HEOOX1AHI JJIT HOpMaIbHOT
JUSITTBHOCT1, HEPBOBOI CHCTEMH, IIKIPH, IITYHKOBO-KUIITKOBOTO TpakTy. ['0i0BHa iX
BJIACTUBICTh — HEUPOTPOITHICTb.

Ile BaxxIMBO BpaxyBaTW IiJ Yac XapyyBaHHS JIOJEH, SKI IOCTIHHO
BI/IYYBalOTh HEPBOBI HABAHTAXXEHHS y Cy4acHUX yMoBax. HalOuibi nedinuTHuMu
(0oco0aMBO 3UMOIO 1 paHHBOIO BecHOW) € Bitaminu C, Bi, B, ockinbku BOHU
PYHWHYIOTBCS y MPOLIEC] TEXHOJOT1YHOI 00OpOOKH Ta M1 yac 30epiranHsa. Bitaminu,
po3umnHHi B xupax (A, D, E 1 K), matots cnierudiuni QyHKIT B OKpEMUX OpraHax.
Jlst iX 3aCBOEHHSI OpraHi3MOM HEOOXIJIHA MEeBHA KUIBKICTh XHpPY. BOHU MOXyTh
HAaKOIMYyBaTUCS y TKaHMHAX OpraHi3My, a TaK0XX CHHTE3yBaTHCS 13 CIONYK,
OJIM3BKUX O HUX 3a OynoBoro. Tak, HampHkiaa, KanbIU(PEposa YTBOPIOETHCS Yy
HIKIp1 13 JIIMIAIB OpraHi3My MiJ €0 COHSYHUX IMPOMEHIB a00 CBITJIa KBapLIOBOI
Jamnu; (pUIOXIHOHU — B KMIIEYHUKY 1T JI€0 JEIKUX MIKPOOPTaHi3MiB; pETUHON —
13 B-KapOTHHY 1 KAPOTHHOIIIB, SIK1 HAAXOAATh 3 POCIMHHOIO 1KEXO0.

ABiTamMiHO3 — cTaH IHOOKOro AedIUUTy SAKOTO-HEOYyah BITaMiHYy B
Oprati3mi 3 KJIHIYHOIO KapTUHOIO HEAOCTATHOCTI.

['inoBiTamMiHO3 — CTaH OpraHi3My IMPU HEJOCTATHHOMY BMICTI OJTHOTO a0o
NEKIJIbKOX BITaMIHIB.

INnepBiTamMiHO3 — HAJJIUIIIOK OJTHOTO 200 JIEK1IbKOX BITAMIHIB B OpraHi3Mi.

Boopo3unHHI BiTaMiHU — BITaMIHH, PO3YMHHI Y BOJI1 (BiTaminu rpynu B, C
1 H), maroTe neBH1 pyHKIIT B 0OMiHI PEYOBHH yciX KITUH s HUX XapakTepHi
JesKl OCOOJIMBOCTI: Maibke YCl MICTSAThCS y TMEUiHIN, OPIKIKAX, BUCIBKAX;
HEOOXIHI /1T HOPMAJbHOI1 MisUTBHOCTI, HEPBOBOI CHUCTEMH, IIKIPH, MUTYHKOBO-
KHIIIKOBOTO TPaKTy. [ '0JIOBHA iX BIACTUBICTh — HEHPOTPOITHICTD.

3micT podoTn

SkicHa peakuis Ha BitamiH A (peakuisi 3 CyJb(PaTHOW KHCJIOTOI0).
CynbdaTHa KHUCIOTa, MAalOUYd BOJOBIJIOIPHI BJIACTUBOCTI, CIPHUSE MEPETBOPEHHIO
BiTaMiHy A B 3a0apBiIeHUN KOMIUIEKC (P10JIETOBO-UYEPBOHOTO KOJIBOPY.
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Ha cyxe mpeameTrHe CKIO HAHOCATH [BI Kpami puO’S4Oro >KUpPY B
xJIopoopMi 1 OJHY Kparullo KOHILEHTPOBAHOI CyJb()AaTHOI KUCIOTU. 3amucaTh
CTPYKTYpHY (hopMysy MOJIEKYJIH BiTaMmiHy. SIKi QyHKIIOHAJIBHI TPYIH Ta XiMI4HI
3B’SI3KM XapaKTepH1 Il PETUHOITY?

SkicHa peakuis Ha Bitamin D (amininoBa mpo6a). Y cyxiit mpoOipii
3MIITyI0Th | Kpammo pub’saoro xupy 3 0,5 M xiopodopmMy, TOTIM 10A3aI0Th IpU
nepeMilryBaHHl | Kpamio aHUTIHOBOTO PEAaKTHBY. YTBOPIOETHCS €MYJbCIA
JKOBTOTO KOJIbOPY, sIKa TiJ] 4Yac HarpiBaHHsd HaOyBa€ UYEPBOHOTO KOJIBOPY.
3anucaTty CTPYKTYpHY Gopmyiy BiTaMiHy. ki GyHKIIOHATIBHI TPYNU Ta XIMIYHI
3B’SI3KM XapaKTepHI JJIs MOJIEKYJ BiTaminy D?

SkicHa peakuia Ha BiTamin E (3 HiTpaTHOW KHMCI0TOW). Y TPOOIpKY
BHOCATh 5 kpanenb 0,1 %-ro cnuptoBoro po3zuumHy Tokodepony (BitamiH E),
nomatoth 10 Kpamedab KOHIIEHTPOBAHOI HITPAaTHOI KHCIOTH 1 CTPYIIYIOTb.
VYTBOPIOETBCS €MYJIbCIsl, fKa IOCTYHNOBO 3a0apBIIIOETHCSI B UYEPBOHUM KOJIIP.
Peak1isi 3yMOBIIEHa OKUCHEHHSM TOKO(EpOIy 10 MPOIYKTY XIHOIJHOI CTPYKTYpH.
3anucaTtu CTPYKTYpHY dopmyiy BiTaMmiHy. SAki (yHKIIOHAIBHI TPYNH Ta XIMIYHI
3B’SI3KM XapaKTepHI1 I MOJIEKYI BiTaminy E?

SkicHa peakuis Ha BiTamiH K (3 JyKHMM pO34YMHOM HHCTEiHY). Y
poOIpKy HAJIMBAIOTh 5 Kpamesb BIKAcoily, 5 Kpameib po3uyuHy HucTeiny 1 5 mi 10
% pOo3unHy HATpPii TIAPOKCUY. 3’ IBIAETHCS TUMOHHO-KOBTUM KOJIIP.

SIkicHa peakuisa Ha Bitamin Bi. YV nyxHOMy cepeioBHIll TiaMIH 3 Kajid
rexcauianodeparom (II) mig yac HarpiBaHHSI 3a0apBIIOETHCS B SKOBTHM KOJIIp, Y
pe3ynbTati OKUCHEHHS TiaMiny (B1) B Tioxpom.

VY npobipky BHOCITH 2-3 kparmii 5 % po3unHy TiaMmiHy, T0Ja0Th 2-3 Kparui
5 % po3unny kamii rekcamianodepary (II), narpiBaroTe. BwmicT mnpobipku
3a0apBIIOETHCA B )KOBTUN KOJIP.

SAxicni peakuii Ha BiTamin C. Bitamin C nerko BCTymae B OKHCHO-
BIJIHOBHI peEakIlii 1 BIJHOBIIOE TaKl CHOJNYKH, SK METUJIEHOBAa CHHb, Kajii
rexcauianogepat (II), aprentym HiTpar.

Peakuin 3 kajnieMm rexkcaunianogeparom. Y npoOipKy BHOCITH 5 Kpamnenib
1% po3uuny Bitaminy C, 1 kparmo 10 % po3unHy HaTpii rigpokcuny, 1 kpamio
5 % po3unny kamiii rexcamnianodepary (II) 1 ogay xparmmo 1 % posuuny depym
(ITI) xmopumay. IlepemimyroTs 1 gomaoTh 3 kpamii 10 % po3uuHy XJIOpUIHOT
kucioTu. Ilpu 1mpomy crocrepiraerbcsi 3MiHa KOJbOPY, BHUIIAJA€ CUHIA oOcaj
OepJIIHCHKOI OJIaKUTI.

Peakitisi 3 MeTHJIEHOBOIO CMHBKOIO. /[0 1 M1 po3unHy BiTaMiHy C 10/1a10Th
1 M metuneHoBoi cuHi. [IpoOipKy cTaBisTh B TepMocTar 3a Temmneparypu 37-40

93



°C. Uepes nesakuii yac BinOyBaeTbcsa 3HEOAPBICHHS PiIMHU. 3aMIUCATH CTPYKTYpHY
dbopmyiny BiTaminy. SKi GyHKIIIOHATBHI TPy Ta XIMIYHI 3B SI3KU XapaKTEepHI1 TS
MoJeky BiTaminy C?

Bu3znauennsi BMicTy Bitaminy C B cupuX (X1) i BapeHHX (X2) 0BOYaxX

° Busnauenns sminu macu 08ouis y npoyeci 8apiniisi

Ounctutu 6ynp0y KapTOIIl, KOPiHb Oypsika, MOPKBY; pO3pi3aTH y3/10BXK OCI
3pOCTaHHS Ha JIBl MOJIOBUHKH; 3JIUIIUTH CUPUMHU (ITOKJIACTU B CTaKaH 3 BOJIOIO)
10 OJTHIM TTOJIOBUHIII KapTOILIl 1 KOPEHETUIO 1B, 3BAKUTH Ha TEXHOXIMIYHUX Barax
1HIII TTOJIOBUHKH 1 BAPUTH JI0 TOTOBHOCTI Ha Mapi; Micisg TepMidHOT 00pOoOKH 0BOUI
OXOJIOJUTH 1 3BAXKUTH.

Busnauntu 3MiHy Macu oBouiB (y %) mij yac BapiHHS 3a GOPMYJIOIO:

a—=o6

a

V= ¢100,

JIe a — Maca CUporo MpoaAykKry, T;
0 — Maca BapeHOTo MPOJIYKTY, T.

o Busnauennus emicmy eimaminy C 6 cupux (x1) i eapenux (x2) ogouax

HaBaxxku (g) macoro 10 r cupux OBOUIB MOAPIOHWUTH, a BAPEHUX OBOYIB
pO3TEepTH B CTYMII (OKPEMO), TIEpEHECTU B MipHY K010y emHicTio 100 mi1, nogaTtu
20 M 1 %-oi xmopuaHoi kucinotu. [JoBectu 00’eM po3unHy 110 MITKH 2 %-UM
po3urHOM MeTadocaTHOI KUCTOTH 1 3amumuTh cTosiTH 10 xBumuH (V4). Po3unn
BII(pIIBTPYBATH B TpU KOJIOH, BIIOpaTH TpU napainenbHi npodu mno 5-20 miu. Y asi
KOJIOM noaaTu mo Kpuctany kamiil womuay KI 1 gekinbka kpamens 1 %-Boro
po3unHy kpoxmamo (V3). TurpyBatu Bitamin C 3 wmikpoOtopetku 0,001 H
po3unHoM kanito Hoaaty KIOs no dioneroBoro 3adapsienns (Vi). Y TpeTiid Koi6i
(6e3 KI 1 kpoxMaito) mpoBeCTH KOHTPOJIBHUHN JOCII 3 5 MJT IUCTHUILOBAHOI BOJU
(V2).

Pospaxysatu 3a dopmysoro BMicT Bitaminy C (X1, X2 Miutirpam Ha 100 1) B
CUPHX 1 BAPEHUX OBOYAX:

= V;-V,)TV,-100
- gVs |

ne Vi — 00’eM po3unHy Kamiil HopaTy, BUTpau€HHU Ha TUTPYBaHHSA POOOYOro

pPO34YUHY, MJI,

V, — 00’eM po3unHy Kajiii Homary, BUTPAYCHHM HA TUTPYBAHHS KOHTPOJIBHOTO
pPO34YUHY, MJI,

V3 — 00’€M €KCTPaKTy, B3STOTO JJIsi TUTPYBAHHS, MJT;

V4 — 3arajgpHuii 00’ €M CyMil B MipHOMY LIWJIIHJIP1, MJT;

g — HaBaXkKH, T;
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T — Tutp pozuuny kaniit iogaty (0,088 mr);
100 — k1IBKICTh IPOAYKTY IS TIepepaxyHKy B Mr Ha 100 T.

. Buznauennus cmynens sminu emicmy simaminy C 6 npoyeci meniogoi
00pobKU
Busnauutu BMmicT BiTaminy C y Bapenux oBouax (C %) 3a popmyroro:
e (100 y)
Xy

1e X, — BMIcT BiTamiHy C y BapeHux oBouax, Mutirpam Ha 100 T;
y — 3MiHa MacH MicJisl TepMIYHOT 00poOKH, %;
X1 — BMICT Bitaminy C B cupux oBouax, mizirpam Ha 100 r.
Cryninp 3Miau BMicty Bitaminy C (II, %) B mporeci TemioBoi 00poOKu
OBOYIB BU3Ha4aIoTh 3a popmysoro: I1=100 — C.
KoHTpoJibHI 3an1uTAHHA
. 3aranpHa XapaKTepHUCTUKA BITAMIHIB.
. @yHKIIi BITAaMIHIB Y Xap4OBHUX MPOIYKTaX.
Kiacudikarist BiTamiHiB.
Bynosa i1 B1acTUBOCTI BiTaMiHi.
Onucaty XiMI4H1 BJIaCTUBOCTI BITAMIHIB.
. D1310J10T1YHE 3HAYEHHS BITaMiHIB Y OpraHi3Mi JIFOJIUHHU.
. SIKUMH SIKICHUMH peakiisIMA MO>KHA BUSBUTH KUPOPO3UMHHI BiTaMiHU?

©NOU AWM P

nsx1 3HUKEHHS LYKPY Y XapyOBOMY PAILIIOHI.
Jlireparypa
1. Hynenxo H.B., IlaBmoukas JI.®., KpuBonocoB M.B., Kparenko P.H.
buonornyeckas xumus. — Xapbkos: [Ipanop, 1999. — C.22-25.

2. [Macanscrkuit b.K. Ximis xapuyoBux npoaykriB: HaB4yanbHMil TOCIOHUK. —
K.: - KuiB. Jlepx.Topr.-ekon.ys-1, 2000. — C.121-140.
3. A.B. Asepun, A.A. CuerupeBa «JlabopaTopHblii TpPaKTUKyM IO

OpraHWYECKON XUMHUN» T.12.

7.7. BusiBJIeHHS1 Xap40BHUX i 0i0JIOTiYHO AKTUBHUX J00aBOK Y Xap40BHX
NMPOAYKTAX

Merta: [lornmubutn 1 3aKpiNUTH TEOPETHYHI 3HAHHS MPO Xap4oBi J0OABKU —
OPUPOAHI, 1IEHTUYHI NPUPOJHUM a00 CUHTETUYHI PEYOBHHH, SIKI CAMOCTIHHO HE
BJKUBAIOTHCS B 1KY,

Oo6naqHaHHS | peaKTHUBHU: COHSIIIHUKOBA OJIis, PO3YMH O1JIKa, pO3UYMH COJIHU,
riineput, 0,2 H po3uun kynpywm (II) cynbsdary, KOHLIEHTpOBAaHUN PO3UMH HATPIi
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TIApOKCHTY, BOJHI po3unHU KucaotT: opTodocdarHoi (E338), amerarnoi (E260),
aumonHoi (E330), po3uun ®eninra, dbopmaiiH, KpucTaM OCH30HHOI KHCIIOTH,
HATPIIO TIAPOKCHUJ, PO3YMH XJIOPUIHOI KHUCJIOTH, CATIIMIOBA KUCJIOTA, PO3YUH
dbepym (II1) xmopuay, po3unH OEH30MHOI KHUCIOTH, OpOMHA BOJa, PO3YMH Kalii
NEpMaHTaHaTy.

TeopernuHi ocHOBHM

VY 3akoni VYkpainu “IIpo sxkicTe Ta 0e€3meKy XapyoBUX MPOAYKTIB 1
MPOJIOBOJILYOT CHPOBUHHU CKa3aHO, IO XapuyoBa Jo0aBka — 1€ “OpUPOJIHA YU
CUHTETUYHA PEYOBMHA, SIKa CHEIIaJbHO BBOJUTHCA y XApUYOBUU MPOAYKT IS
HaJaHHS HoMy OakaHUX BJIACTUBOCTEH .

XapuoBi J100aBKM — MPUPOAHI, IIEHTUYHI HPUPOJHUM ab0 CHUHTETHUYHI
PEYOBHHH, SIKI CAMOCTIITHO HE BJKHUBAIOThCA B 1Ky. BOHHU cremianbHO 104at0Thes B
XapyoBl CHUCTEMHM 3@ TEXHOJIOTIYHMMHM MIPKYBAaHHSMM Ha PI3HHX eTamnax
BUpPOOHMIITBA, 30€piraHHs, TPAHCIOPTYBAaHHS TOTOBUX MPOAYKTIB 3 METOIO:
MOKpPAIIEHHS] BUPOOHUYOTrO Mpolecy ado OKpeMUX HOro omnepailiii, miJBUIICHHS
CTIHKOCTI TPOIYKTY JO PI3HUX BHIB TICyBaHHS, 30€piraHHs CTPYKTYpH Ta
30BHILUIHBOTO BUIJISITY MPOAYKTY.

VY Hamniit kpaiHi nepesnik XapuoBux J00aBOK, TO3BOJICHUH /1JIsi BUKOPUCTAHHS
17 Yyac BUPOOHULITBA MPOAYKTIB XapuyBaHHs, 3aTBepakeHud 4 ciuHs 1999 poky
KabGinerom MinictpiB  VYkpainu. [loHATTS Oe€3M€YHOCTI PEYOBHHM, IO
BUKOPUCTOBYIOTBCSA SIK XapyoBl J0OaBKH, YTOYHIOE CHOCIO HOro B)KMBaHHS.
BupimanpHe 3HaueHHsT Mae J000Ba KUIbKICTh PEUOBUHM, SKa TOTparuisie B
OpraHi3M, TPUBATICTh il CIIOKMBAHHS, PEKUM XapyyBaHHS, NUISXHU MOTPATUISTHHS
peyoBMHU B opranizM. KpiMm Toro, ciia BpaxoByBaTH, IO JAOPOCHI JIOJW, ITH,
JIIOJIU JTITHBOTO BIKY, BAariTHI MArOTh PI3HUN PIBEHb YYTTEBOCTI Ta 3aXMCHUX CHII,
TOMYy TMpoOJieMa BHKOPHUCTAHHS XapyoBUX J00aBOK HaOyBae Ie OUIBIIOTO
Tiri€EHIYHOTO 3HayeHHs. He MeHIl BaxJIMBUM (PAKTOPOM € MOXJIMBA B3a€MOJIS
XapyoBHUX JA00aBOK 31 MIKIUITMBUMHU XIMIYHUMU PEUOBUHAMM, KOTPI MOTPAIIAIOTH B
OpraHi3M JIIOJIMHM 3 HABKOJMIIHLOTO cepefoBuia. OTxe, XapuoBi J100aBKHU
MOXYTh OyTH BHKOPHCTaHI B XapdyoBiii MPOMHCIOBOCTI TUIbKH  MICIS
YCECTOPOHHBOTO BUBUYEHHS MEPEPAXOBAHUX BJIACTUBOCTEW 1 BCTAHOBJICHHS MOBHOI
Oe3MeK BUKOPUCTAaHHS KOKHOT OKpeMOi J0OaBKH.

HasBHicTh Xap4oBuX J00aBOK y MPOAYKTaX YKA3YEThCS Ha CIIOKUBUYOMY
MaKyBaHHI, €TUKETI, OaHIl, makeTi. CIUCOK J03BOJIEHUX XapuyOBHX T00ABOK s
BUPOOHMIITBA XapUOBUX MPOAYKTIB MOCTIMHO MEPErSIIA€TbCS W OOHOBISIETHCS Y
3B’A3Ky 3 OJCpKaHHSIM HOBHX HAyKOBHX JaHUX NP0 IXHI BIACTHBOCTI U
BIIPOBAHKCHHS HOBHUX IPENaparis.

96



Uucino xapuoBux 1g00aBOK, SIKI 3aCTOCOBYIOTHCS TIiJi 4ac BHPOOHHIITBA
XapuoBHX TPOJYKTIB B PI3HUX KpaiHax, nocsarae 500 nHaliMeHyBaHb. Jls
cUCTeMaTHu3allli iX BUKOPUCTaHHS BUPOOHUKAMH PIZHUX KpaiH €BpONEHCHKOIO
Panoto po3pobieHa parioHajgbHa CcUCTEMa HU(PPOBOrO KOIYyBaHHS XapuyOBUX
no6asok miteporo E. Koxniil xapuoBiii g00aBIi BiAMOBigae MUPPOBUA TpH- abo
yotupu3HauHuii Homep. [Haekc E creniamicTi yocoOmo0Th Sk 31 ¢10BOM €Bporia,
Tak 13 abpeiatyporo EG/EV, mo B nepekinaai o3Havae “icTiBHUN .

Jlobasku nymepyromscs 3an1excHo 8i0 miei hyHKYii, AKY 80HU BUKOHYIOMD.

E100-199 bapsauku. [1i1cHI0I0TE Y¥ BITHOBIIIOIOTH KOJIIP MPOIAYKTY.

E200-299 KoucepBanTtu. IlinBuIIyIOTh TEepMIH 30€peKEHHS TMPOAYKTIB,
3aXMINAKOTh iX Big MIKpoOiB, TpuOKIB, OakrepiodariB, a TaKOX XIMIYHO
CTEPUJII3YIOTh 100aBKH NP J03PiBaHHI BUH, J€3UH(EKAHTH.

E300-399 AntmokcupanTh. 3aXWIAIOTh BiJl OKWUCHEHHS, HAMPUKIAI Bif
3TIPKHEHHS JKUPIB 1 3MIHU KOJIBOPY.

E400-499 CrabimizaTopu. 30epiraroTh 3aaHy KOHCHUCTEHIIIFO. 3arymryBadi.
[Ti1BUIIYIOTh B’ SI3KICTb.

E500-599 Emynbratopu. CTBOPIOIOTH OAHOPIAHY CYMIII MPOIYKTIB, IO HE
3MIITYIOTHCS, HAIIPUKIIA BOAM i OJIii.

E600-699 IlincumroBaui cMaky it apomary.

E900-999 IlinoracHuku. 3amo0iraioTh YTBOPEHHIO MIHW UM 3HUXKYIOTH ii
piBEHb.

3micT podoTn

EmyasryBanns skupiB. Emynsratopu — E 500-599 — xapuoBi no6aBku, siki
YTBOPIOIOTH OJTHOPIJIHY CyMIIll HE3MIlIyBaHUX (a3 (Hampukiaa, Boau 1 omii). Sk
Mepin  Xap4yoBl €MYJbraTopyd, BHUKOPHUCTOBYBAIUCSA HATypaJibHI PEUOBUHHU.
TunoBuMU 1 CTapuMU eMmyJbraTopaMu € OIJIOK Kypsdoro SIS, NPUPOTHUMN
JICLUTHUH 1 CAllOHIHU (HAMPUKIIAJ, BiIBAp MUJIbHOTO KOpeHs). [IpoTe, Bce Ouiblie B
IIPOMHCIIOBOCTI  BUKOPUCTOBYIOTBCS CHHTETHYHI eMmyjbratropu. Bzaemonis
eMyJIbraTopiB 3 OlIKaMu OOpolIHA MOCHIIIOE KIEHMKOBUHY, 110 y BUPOOHHUIITBI
x000yT0OYHUX BUPOOIB TMPUBOAWTH 10 30UIBIIEHHS MUTOMOTO 00’eMy,
HOJIIIIEHHS MOPUCTOCTI, CTPYKTYpHU M’SIKyIla, YHNOBUIBHEHHIO YEPCTBIHHA. Y
BUPOOHMIITBI MIOKOJIATy, IIOKOJAAHOI Tiazypi ngo0aBka eMmysbraropa 3HIDKYE
B’SI3KICTh IIOKOJIAy, TOKpAIlye iX TEKyYiCTh, 3a pPaxXyHOK BIUIUBY Ha
KpUCTAI3allll0 Kakao-macjia, HE JIOMYCKAEThCA «IOCUBIHHS IIOKOJaay» B
npoueci 30epiranHs. [Ipm BUTOTOBIEHHI MOpO3MBA, €MYJIbraTOPU A03BOJISIIOTH
OTpUMATH TOHUIY CTPYKTYPY, XOPOUIy TBEPAICTh 1 MOCTIMHY (QOpMYy MPOAYKTY.
JloGaBKka eMysbraTopiB B CyXe MOJIOKO, CyX1 BEpIIKH, CyIH, I03BOJISIE 3MEHIIUTU
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PO3MIp KUPOBHUX KYJBOK 1 iX PO3MOALL, MIO MOJIETIIYE 1 TPUCKOPIOE PO3BEICHHS
CyXUX TpPOAYKTIB y BoAl. Emynbraropu 3acTOCOBYIOTH ISl  PO3MOILLY
HEPO3YMHHUX Y BOJI apoMaTu3aTopiB, ePipHUX Macelsl, eKCTPAKTIB IPSHOIIB Y
HAMosX 1 XapuoBUX MPOTyKTaX.

Haii6inpm  momysisijpHUMH ~ XapuyoOBHUMH  €MYyJbraropaMH € MOHO- 1
murainepuau xupHux kuciot (E 471), ecrepu riinepuHy, >KUPHUX 1 OpraHIgyHUX
kucnoT (E 472), nenutunu, dochatuau (E 322), ecrepu nonirninepuny (E 476).

VY 4 npoOipku HAIMBAIOTH MO | KparuivHiI COHSIIHUKOBOT 0ii. Jl06aBIsIOTh
y nepury npoOipKy 5 Kpareib po3ulHy COJH, y APYTy — 5 Kpamenb po3uuHy Olika,
y TPETIO - PO3UMH MOHOIIIILIEPUAY, YETBEpPTa NpooOipKa — uist NOpiBHAHHSA. CHUIBHO
ctpycutd. [IpoOipku 3 OTpUMAaHMMH €MYJIbCISIMM TOCTAaBUTH Yy IUTaTUB Ha
JeKUIbKa XBUJIMH. BusHaunty, y skiii mpoOipui BiAOYJIOCsS po3lIapyBaHHs, a SIKI
PEYOBHMHHM JIAIOTh CTIMKI EMYJIbCII.

SkicHa peakuis Ha OaraTtoaTtomMHi cnupTu. Busiiaenns ruinepuny (E 422).

[Tomictutn y npo6ipky 3 kparmii pozunny kynpym (II) cynedarty 1 3 kparm
KOHIIEHTPOBAHOI'O PO3YMHY Jyry. [lo oTpumaHOro ocaay AOJUTH IO CTIHKax
rimnepud. CTpycuTH.

['miuepun (E 422) — emynbsratop, 3aryCHUK, BOJOYTPUMYIOUHMI areHT.
['7iLiepyuH BUKOPUCTOBYIOTH JUIsl HPUTOTYBaHHS €KCTPAKTIB KaBH, IMOMPY Ta 1HIIHUX
POCIIMHHUX PEYOBHH, SIK1 MOAPIOHIOIOTh, 3BOJIOKYIOTh 1 00pOOJIAIOTH TIIEPUHOM,
HarpiBaroTh 1 EKCTPArylOTh ISl OTPUMAHHS €KCTPAKTY, 10 MICTUTH O1u3bKko 30 %
riainepuHy. [inepuH MMPOKO  3aCTOCOBYIOTH Y  HpoLieci  BHUPOOHUIITBA
0€3aJIKOTOIPHUX HaMoiB. [ JiIlepruH BUKOPUCTOBYIOTH Mijl YaC OTPUMAaHHS T1pYHII],
JKeJle Ta OUTY. 3aCTOCOBYIOTh TJIILEPUH AJII OTPUMAaHHS XapyOBUX MOBEPXHEBO-
akTuBHUX pedoBUH (I[TAP), siki CipUsIIOTH MIIBUILEHHIO SIKOCTI TOTOBOI MPOAYKIIIi.

B3aemonia Oen3oiinoi kuciaoru (E 210) 3 OpomHOI0 BOHOI Ta KaJii
NMEePMAHTaHATOM. Y Bl NPOOIPKH MOMICTUTH MO AEKIJIbKAa KPUCTANIB OE€H30MHOT
KHUCTIOTH, PO3UMHUTH iX B JEKUTFKOX KPAIIiX BOAM 1 AOAATH MO JEKIJIbKa Kpareb
HacuyeHoi OpoMHOi Boau. [IpoOipku cTpycuTH. AHAIOrIYHO MPOBEAITH AOCTIAM 3
KaJIiii TIepMaHTaHATOM.

Koncepsantn — E 200-299 (OGeH30liHa KHCIIOTa, CaTIIUIOBA KHCIOTA,
HaTpit0 OE€H30aT) — MIABUIIYIOTh TEPMIH 30€piraHHs MPOAYKTIiB, 3aXUIAI0YH X BiJl
MIKpOOiB, TpuOKiB, OakTepiodariB; XiMIYHI CTEPUII3yIOUl JOOABKH TIiJ 4Yac
no3piBaHHA BUH. I[IpyM BUTOTOBIEHHI SIKOT MPOJYKLII 3aCTOCOBYIOTHCS Il
KoHcepBaHTU? SIky i1HQopmaIllito HEOOXIIHO 3HATH CIIOXWBady IIOJ0 IHX
KOHCEPBAHTIB?
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Peakuis caminminosoi kuciaoru 3 ¢pepym (III) xnopuaom. Ilomictutu B
npoOIpKy OAMH-IBA KPUCTAIU CATIIUIOBOI KHUCIOTH 1 JOJATH ISl PO3YMHEHHS
TPU-YOTHPU Kparull Boau, a moTiM oaHy kpamto 0,1 H pozumny depym (III)
xsopuny. [1o BigOyBaeTbes npu 1ipomMy? 3aUIIITh PIBHSHHS PEaKIIii.

Orpumanns HaTtpiii 6enzoary (E 211).

Hatpiit 6enzoar (E 211) — mnomymsipHuUl KOHCEpPBaHT, SKHIl YacTo
BUKOPHCTOBYIOTh JUIi BHPOOHHITBA MapMenany, MeNaHkKy, JjukeMiB. Koro
HAsBHICTh Y MPOAYKTax MOBUHHA HACTOPOXKYBAaTH aCTMATHKIB 1 JIOACH, UyTIMBHUX
JI0 acIipHUHY.

VY npoOGipky MOMIIIarTh ASKUJIbKAa KPUCTAIiB OCH30MHOI KUCIIOTH 1 J0/1aI0Th
0,5 M1 po3unHy HaTpid TiApoKcHay. BMICT mpoOipku CTPYIIYIOTh A0 PO3YMHEHHSI
KpucTaiiB. [0 OTpIMAHOTO PO3YMHY J00ABISIOTH MO0 KPAIJISX PO3UMH XJIOPUIAHOT
KHUCTIOTH, BUTIA/IA€ OCA].

Ocamxenns Oinika gopmaabaerinom (E 240). V npobipky Hamutu 4-5
Kparenb Oulka, A0JaTH JeKuibka Kpanenb (opmaniny. Ilepemimaru. B domy
HPOSIBISETHCS N1 (opManbIeriay K KOHCepBaHTa?

Sxicne BuzHauenHss opmaanaeriny. Dopmanpaerin (E  240) -
3a00pOHEHUN KOHCEPBAHT, CIPUS€ YTBOPEHHIO 3JI0SKICHUX ITyXJIUH.

Y npoObipky Hamutu 3-4 kpari peaktuBy Deminra i1 gomatu 1-2 kparuii
dbopmaniny. Cymii HarpiTd. HaBecTu piBHSHHS peakilii Ta 3p0OMTH BUCHOBKH.

KucJ10THI BJ1aCTHBOCTI XapuyoBHUX KHCJIOT.

Y Tpu npobipku HamutH 1o 0,5 M BOAHMX PO3YMHIB KHUCIOT:
optodocdaruoi (E 338), aneratnoi (E 260), mumonnoi (E 330).

VY mepiury npoOipKy J0/1al0Th KPAIUTI0 METHUIIOBOTO OPAHKEBOTO, B IPYTy —
KpaIlwIlo  JJAaKMyCy, B TpeTi0 — Kpammo denondraneiny. Sk 3MIHIOEThCS
3a0apBJICHHS PI3HUX THAUKATOPIB Y POZUMHAX KUCIOT?

Antnokcugantd — E300-E399 — 3axumaroTh BiJl OKMCHEHHSI, HAIlPUKIIAI,
BIJl 3TIPKHEHHS 1 3MIHM KOJbOPY >KUpiB. Perynstopm KUCIOTHOCTI (aneraTHa,
MOJIOYHA, JIUMOHHA, S0Jy4YyHa, BWHHA, OypIITMHOBA, aJuIliHOBA, (ymaposa,
oprodochaTHa, cyiabhaTHa, XJIOPUAHA KHUCIOTH). BHUKOPUCTOBYIOTHCS JUIS
HaJlaHHS XapuyOBOMY MPOJYKTY Kuciaoro cMaky npu pH < 4,5. [HTeHCUBHICTB, Pi3HI
BIATIHKY 1 TPUBAJIICTH KUCJIOTO CMaKy 3aJIeXaTh BiJl BULY KHCIOTH 1 0COOIMBOCTEMN
XIMIYHOTO CKJIaZy XapuoBoi cCHCTeMHU. Perynsitopu KHCIOTHOCTI, 3MIHIOIOYU
BenuuuHy pH, BIIMBaIOTHh Ha BJIACTHBOCTI PEOJIOTIM 1 KOHCHUCTEHLIIO MPOAYKTY,
e(eKTUBHICTh JI1i €eMyJIbraTopiB, CTa0lII3aTOPIB, 3aTYCHUKIB Ta 1HIIMX XapYOBUX
n00aBOK. BUABIIICTE 3 KHUCIOT € MPUPOJHUMU MeTadoNmiTaMu OOMIHHHUX PEakiii
OpraHi3My JIOJIMHU, TIOMIUPEHI B TPUPOAI 1 TOBCIKACHHUX MPOTYKTaX
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xapuyBaHHs. BuxopuctaHHs 1i€i rpynmu XapyoBHUX J00ABOK PpErIaMEHTY€EThCS
TEXHIYHOIO TokyMeHTauieo (TY) Ha KOHKpETHI1 BUIU Xap4YOBOi MPOIYKIIIi.
XapuoBi 100aBKM B NPOAYKTAX Xap4yBaHHS. YBaXHO pO3TISHYTH
NaKyBaJIbHUNM MaTepial XapuyoBUX MPOAYKTIB. 3pOOUTH BHUCHOBKH, MPO BMICT YU
BIJICYTHICTh 3a00pOHEHHX Xap4yoBHUX A00aBOK. Ha siki BiIOMOCTI Ha MaKyBaJbHOMY
MaTepianai HeoOXiTHO 3BepTaTu yBary crokuBadam? ([{omatok A)
Jlirepatypa

1. TMaenoupka JI.®., Hynenxko H.B., HmwutpieBuuy JI.P. OcnHoBu (i3iosnorii
ririeHd XapyyBaHHA Ta MpoOsieMu Oe3neku XxapyoBux mponykriB. — Cymu: BT]]
«YHiBepcuteTrchka kauuray, 2007. — C. 21-27.

2. IMlacanpcekuit b.K. Ximiga xapuoBux mpoaykTiB: HaBuanbHHMII TOCIOHUK. —
K.: - Kuis. Jlepx.Topr.-ekoH.yH-T, 2000. — C.121-140.

3. A.B. Asepun, A.S. CuerupeBa «JlabopaTopHbIii TPAKTHKYM IIO
OpraHWYECKON XUMHUU» T.12.

4. Jla6iit FO.M. XapuoBa ximisa. HapuansHuii nociOnuk. /HO.M. JIa0iid.—
IBano-®pankiserk: [THY, 2012.—104 c.

7.8. SIkicHi peakuii 1y BusiBiieHHs paabcudikanii npoayKTiB XapuyBaHHS.

Merta: 3acBOITH TEOPETUYHUIN MaTepial, IO CTOCYEThCS O€3MEeKH MPOIYKTIB
XapuyBaHHA;, MPAaKTUYHO HABYUTHUCH BHSBIATH  (anbcudikalii XapyoBHX
MPOJYKTIB.

O0nagHaHHA 1 peakTHBHU: MOJOKO, Kpeija, XJIOpuAHA KHCIOTa,
cammuioBa kuciota, po3unH ¢epym (II) xmopunmy, 0,2 H po3unn kynpym (II)
cynb(dary, KOHIIEHTPOBAHUN PO3YUH HATPIH TIAPOKCHUIY, TIIIEPUH, ITUBO, PEAKTUB
deniHra, CHUPT, 3pa3Kud MPOJAYKTIB: OOPOIIHO, CMETaHa, CHUp, PO3YHH MOy,
pPO3YMHM PI3HOI KOHUEHTpalii Kamiid (HaTpii) HiTputy, 1 %-uil po3uuH
nu(eHlIaMIHy B KOHLIEHTPOBaHIM cyiab(paTHIA KACTOTI (KUCIOTY MOYKHA 3aMIHUTU
KOHIICHTPOBaHOIO OpTO(PochaTHOIO KHUCIOTOK), COKH Oripka, TOMAaTiB, MOPKBH,
KaIlyCTH.

TeopeTuuHi 0CHOBH

XapuyBaHHSI CYTTEBO BIUIMBAa€E Ha CTaH 3J0pOB’S, Mpale3laTHICTh Ta
TPUBAJICTh JKUTTA JIIOJAUHUA. 3I0POBE XapdyBaHHS — OJMH 3 TOJOBHUX (DaKTOPIB,
K1 BU3HA4YalOTh 3JI0pOB’S Hallli, 3a0e3Me4yl0oTh HOPMAJIbHUM PO3BUTOK JITEH,
npo(IAKTUKY 3aXBOPIOBAHb.

Ha cborojHi akTyaqbHUMH € MpOOJIEMH HETaTWBHOTO BIUIMBY IIKIJJIMBUX
pPEUOBMH Ha 37I0POB’S Ta XKUTTEALIBHICTh JIOAMHM y CydacHHUX ymoBax. Lg

100



npobiieMa CTae AyXe aKTyaJbHOI0. XiIMiUHI PEYOBHHHM MOXKYTh MOTPAIUISITH B 1KY
3 HAaBKOJIMIIIHBOTO CepeoBHINa abo i/l 4ac TEXHOJIOTTYHOTO MPOLIECy, HAIPUKIIA]
miJ] Yac KOHTAaKTy 3 OOJIafHAHHSM, 3 TMaKyBaJbHUM MarepiajoM IIiJl 4Yac
TpaHCIOPTYBaHHS Ta 30epiranHi. TakuM YMHOM, B OpraHi3M JIIOJAUHU 3 XapuOBUMU
OpOAYKTaMH TIOTparvisi€ BeNWKa KUIbKICTh PEYOBHH AaHTPONOTCHHOTO Ta
010JI0T1YHOTO MOXO/IKEHHSI, HEOE3MEUHUX JJISl 37J0OPOB’ ST JTIIOUHH.

[IpoGnema Oe3nexku MPOAYKTIB XapuyBaHHS — CKJIaJHA KOMILIEKCHA
npobiieMa, 10 BUMarae YMCIEHHUX 3yCUIIb JUIS 11 BUPIIICHHS, K 3 OOKY BUYCHUX —
010X1MiKiB, MIKpOO10JIOTiB, TOKCHUKOJIOTIB Tak 1 3 OOKy BHUPOOHMKIB, CaHITapHO-
CM1IeMIOJIOTIYHUX CIIYkKO, JACp)KaBHUX OpPraHiB 1 CHOXHUBadiB. AKTYaJbHICTh
npoOiemMu Oe3neKku MPOJIYKTIB XapuyBaHHS 3 KOKHUM POKOM 3pPOCTa€, OCKIIbKU
came 3a0e3nedeHHs] 0e3MeKH MPOIOBOIBYOI CUPOBUHU 1 MPOIYKTIB XapuyBaHHS €
OJTHUM 3 OCHOBHUX YMHHHKIB, 1[0 BHU3HAUYAIOTH 370POB'S JIOACH 1 30epeKeHHS
reHooHy. be3neka XxapyoBuUX MNPOAYKTIB — BIACYTHICTh 3arpO3H MIKIAJIMBOIO
BIIMBY Xap4YOBUX MNPOAYKTIB, IPOJOBOJIBUOI CHPOBUHU Ta CYIYTHIX MaTepiaiiB Ha
OpraHi3M Ta 3JI0POB's CbOT'OJICHHS 1 MaOyTHIX MTOKOJIIHb.

3 mormsiny Oe3neku NPOAYKTIB XapyyBaHHsS 3HAYHY HEOE3NEKy MOXKYTb
MPEACTABIIATH 1 Aesiki BUAU (anbcudikaliii xapuoBUX MPOAYKTIB. Ak mpaBuio, 1e
BUJIM ACOPTUMEHTHOI (panbcudikaiii, sIKi MOXYTh NPUBECTH 10 BUKOPUCTAHHS
HeOe3MeyHnX 3aMiHHMKIB. Buau Takux Qanbcudikamiii pizHoMaHITHI. JlomiiasHO
pO3pi3HATU 5 BUAIB (anbcudikalli — aCOPTUMEHTHY (BUIOBY), SIKICHY, KUIBKICHY,
KOLITOPUCHY Ta IHPOpMaLlIiiHy.

OcTaHHIM YacOM IHTEHCHBHO PO3BHUBAETHCS OJIMH 13 CY4aCHHUX HAIpsIMIB
010TEXHOJIOT1I — CTBOPEHHS TPAHCTCHHUX TMPOAYKTIB XapuyBaHHsA. [locTiiiHO
3pOCTa€ KUIbKICTh HOBUX TPAHCTEHHUX ClIBCHKOTOCIIOAAPCHKUX KYIbTYp (OypsKkw,
KapToIuisi, cosi, puc Ta iHmI). Bigomo, mo reHeTnyHo MoaudikoBaHi OpraHi3MHU
(I'MO) € pe3ynbTaToM HAYKOBO-TEXHIYHOTO IMPOTpeECy, SIKUM mepeciiaye HiOUTO
HalOmaropoAHinn 1l — O0poThOy 3 OIAHICTIO, TOJIOJIOM, MOKpAIIEHHS YMOB
mparli, 3SMEHIIEHHs] TEXHOTEHHOT'O0 HaBaHTAXKEHHS Ha npupoaHe cepegoruiie. MO
(remeTnyHO MOJM(DIKOBAHI OpraHi3MH) — II€ JKUBI OpraHi3Mu (TBapUHU, POCIUHHU,
OakTepli Ta BipycH), TEHOTHNH SIKUX OyJI0 IITYy4YHO 3MIHEHO 3a JOMOMOTOI0
METO/IIB T€HHOI 1HXKEHEepii JUIsi HaJaHHS M TEBHUX KOPHCHHUX BIIACTUBOCTEH. Y
muctomani 2008 poxy B VYkpaini Oyno NpUHAHATO HOEpKaBHUW CTaHAApT,
BIIMOBITHO /IO SIKOTO BCl MPOJAYKTH XapyyBaHHs, IO MICTATh TE€HETUYHO
MoAM(IKOBaHI OpraHi3Mu, notpioHo MapkyBaTh. HebGesneka I'MO mnossirae B
TOMY, IO HACHIAKK iX BIUIMBY Ha HAaBKOJUIIHE MPHUPOJHE CEPEAOBHUIIE, Ha
JIOJIMHY, 11 )KATTA Ta 3/I0POB’S JOC1 HE TOCIIIIKEHI.
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3micT podoTn

Buznavennsi kpeiiam B moJgomi. Ilin yac gomaBaHHS 10 MOJIOKa, IO
MICTUTh MIAMINIAHY Kpehay, PpO3YHMHY XJOPHIHOI KHCJIOTH, B1I0YBa€ThCS
BUJIUICHHS BYTJICKHCIIOTO Ta3y, 10 CBIIYUTH PO ¢anbcudikariro.

Bu3znauenHss koHcepBaHTIB y MoJioni. B mpobipky 3 danscudikatom
nomati oany kpammo 0,1 ®H posumny depym (III) xmopuay. BunukHeHHs
XapakTepHoro 3abapBieHHS CBiAUWTH Tpo (dambcudikamiro — I0JaBaHHS
CaJTIIUIIOBOI KUCIIOTH.

BusiBienns riainepuny. B npoGipky 3 danbcudikatoMm gomata 3 Kparuii
posunny kynpym (II) cynbdary 1 3 Kpamii KOHIEHTPOBAHOTO PO3YMHY JIYTY.
Crpycutn.  BHUHHMKHEHHS ~ XapaKTepHOTO  3a0apBJICHHS  CBIIYUTH  MPO
danbcudikamito nuBa — J0/1aBaHHS TIIIEPUHY.

SIKicHe BU3HAYEHHS CUBYIIHMX OJIiil y CHUPTOBUX BHPoOOax. Y mpoOipKy
HanuTH 3-4 kparmm peakTuBy DeniHra 1 J0JaTH PO3YMH, SKUHA HEOOXITHO
nocimiauty. Cymin HarpiTu.

SIkicHe BH3HAYeHHSl BMICTY KPOXMAJIK B NPOAYKTaX. Y NpoOipku
NOMICTUTH 3pa3Kl XapyoBHX IMPOAYKTIB 1 JOJaTH 1 Kpamio po3uuHy HOAy.
3BepHYTH yBary Ha Koiip. 3poOUTH BIJIOBIIHI BUCHOBKH.

SIKicHe BU3HAYECHHA BMICTY HIiTPaTiB y NPOAYKTaxX xapuyyBaHHs. [lmoau
NOJAPIOHUTH 1 BIITUCHYTH HATypaJibHI COKH, BUKOPUCTAHHS BOASHUX BUTSKOK HE
peKOMEHy€eThbCA. SIKIIO0, 7S MPUTOTYBaHHS COKiB, BAKOPUCTOBYBATH BOAY, TO AJIS
YUCTOTH EKCIIEPUMEHTY, B KOXXHOMY BHMAJKy KIJIbKICTh BOJIU TOBHHHA OyTH
OJIHaKOBa. BUKOPHUCTOBYIOTh COKHM, OTPHUMaH1 3 OBOYIB BHUPOIICHUX B JOMAIIHIX
yMOBaxX Ta KYIIJICHUX B Mara3uHi 1 OTIM MOPIBHIOIOTh OTPUMaH1 pe3yIbTaTH.

Koumponvnuii oocnio. Y npo0bipky nomictutu 1 mi 1 %-1o po3unHy Kamnii
HITpaTy, B 1HITY IpoOipKy 1 M 1 %-ro po3dunHy Kaiiil HITPUTY 1 JOJATH B KOKHY
3 HUX 6 kpanenab 1 %-ro po3unmHy audeHuIaMiHy. 3BEpHYTH yBary Ha 3MIHY
3a0apBJEHHS PO34YMHY. | Kparuio AOCTIAKYBAaHOTO PO3YMHY MOMICTUTH y BUIbHE
3ariauOJieHHd TaHmera 1 goaatu 2 kpamil 1 %-ro po3uuny nudeHinaminy.
3BepHITh yBary Ha 3MiHy 3a0apBJIEHHSI PO3YUHY 1 3p00ITh BUCHOBOK.

KonTposbHi 3antuTanHs
1. IlpaBoBi 3acamu 3a0e3MEUYCHHS] SIKOCTI Ta OE3MEeKH Xap4OBHX MPOIYKTIB 1
IIPOJOBOJILYOI CUPOBUHHU.
2. Knacudikamisa «4yXOpIJHUX» PEUOBMH Ta UUIAXM MNOTPAIUISIHHSA iX Y
POAYKTH.
3. @anbcudikallisi XapuoBUX MPOAYKTIB. ACIIEKTU OE3MEKH.
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4. T'enetmuHo Moau(dikoBaHI MPOAYKTH XapuyyBaHHA: CYThb MpoOiemMu i
HeOe3neKa BUKOPUCTaHHS.
Jlitepatrypa
1. TlaBnoupka JI.®., Hynenko H.B., ImutpieBuu JI.P. OcHoBu @i3zionorii
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K.: - Kuis. Jlepx.Topr.-ekoH.yH-T, 2000. — C.121-140.

3. AB. Asepun, A.J. CuerupeBa «JlabopaTOpHBI MPAKTHUKyM IO
OpraHUYeCcKON XUMum» 1i1.12.

4. Jla6it FO.M. XapuoBa ximis. Hapuanenuii nociOnuk. /FO.M. Jlab6iit.—

IBano-®pankiserk: [THY, 2012.—104 c.
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HaB4yaianLHO-MeTOANYHE BUIAHHSA

Xaueeuu Onveza Mupocnasiena
Cknaoanwk Mapia bozoaniena

XiMisl Ta aHAJII3 Xap40BUX NPOAYKTIB

Jliteparypnuii penakrop — Xamesud O.M.
Texniunuii pegaktop - Ckinanniok M.b.
Komm’rorepHa Bepetka — Cxnangaiok M.b.
Kopekrop — I'omineit O.M.

Maket oOknaauHku - ['omineit O.M.

[Tigmucano mo apyky 10.12.2019. @opmat 60x84/16
[Tamip odpcernuit. Apyk nudposuii.
[apnitypa «Times New Romany. Ywm. apyk. apk. 19.5/
Haxmazg 100. 3am. Ne198 Big 21.05.2018.
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77300 Ykpaina, IBano-®pankiBcbka 001, M. Kamyn,
ByI. JI3BOHAapchKa, 4, Ten. (066) 656-62-63
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1o Jlep>kaBHOTO peecTpy BUABINB, BUTOTOBJIIOBAYIB
1 PO3MOBCIO/KYBAUiB BUAABHUYOI MPOTYKIIIT
Cepis JIK Ne 4928 Big 02.07.2015 p.

Hpyk: mianpuements ['omineir O.M.
76008, M. IBano-®paHKiBChK, By. ['anuibka, 128
ten.: (0342) 58-04-32, +38 050 540 30 64
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