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Beryn

['muboke mopyuieHHs MPUPOIHOT €KOJIOTIYHOT PIBHOBAr Ta HAaNpy>KEHUH CTaH
B3aEMUH MDK JIIOJWHOIO Ta TPHPOAOI0, IO TIOB'SA3aHE 3 HEBIAMOBIIHICTIO
BUPOOHUYMX CHJI Ta BUPOOHUYUX BITHOCHH B JIIOJCHKOMY CYCILUIBCTBI PECYpPCHUM
MOXJIIUBOCTSAM ©OiocepH, Ha3UBAETHCS EKOJOTIUHOI Kpusor. Kpusm 3a cBoero
IIPUPOJIOI0 3BOPOTHI, TOJI SK TEpeXiJ KpHU30BUX SIBUII B €KOJIOT1YHY KaTtacTpody
03Haya€ HEOOOPOTHUM XapaKTep 3MiH, IO BIIOYJIHUCS.

B Hamr gac ekojioriuHa Kpu3a Mae€ SIKICHO 1HIY MPUPOAY MOPIBHSHO 3 yciMa
nonepeaHiMu kpuszamu. lle meprma kpusa, M0 OXOMHWJIa BCIO IMJIAHETY Ta LLIKOM
3yMOBJIEHA HE MPUPOJHUMHU IPOLIECAMH, a TEXHOJIOTO-BUPOOHUYMMH MPUUMHAMHU.
Temnu 3miHM mapameTpiB Olochepu, NMPUYUHOIO SKUX € I EKOJIOTIYHAa Kpu3a,
BUSIBWIKCSI B COTHI 1 THCSYl pa3iB OUIBIIMMHU, HIXK TEMIM il OPUPOHOI €BOJIIOIII.
[Touanacs 3aranpHa ri00anbHa JAerpaaallis MIPUPOJTHOTO CEPEOBHIIA.

Exonoriyna kpu3a TOpKHYyJIacs BXK€ W HAaBKOJIO3EMHHX NpocTopiB. OIHUM 13
BpaXKal0UMX HACIIAKIB aHTPOIIOI€HHOTO 3a0pyIHEHHS CTal0 3MEHILIEHHS 3arajibHOro
BMICTY 030HY B aTmMocepi, mepi 3a Bce B cTpaTocdepi.

Jlo HaBKOJO3€MHHUX €KOJIOTIYHHUX IMpoOJeM BiIHOCUTbCA 1 mpoliema
“napHUKOBOTO e€(eKTy”, IKUH OB’ SI3yI0Th 3 HAKONWYEHHsIM B atMocdepi kapooH (II)
OKCHJTy, ME€TaHy, (pEOHIB, 030HY, OKCH/IIB HITPOIE€HY TOIIO.

Jlo T100aNbHUX EKOJIOTIYHUX TPOO0JeM BIIHOCUTHCA TaKOX 3a0pyJaHEHHS
OKEaHy 1 3aXOpPOHEHHS B HbOMY (JIaMITIHT) OTPYWHHUX Ta PaJi0aKTUBHUX PEUOBUH;
KHCJIOTHI OIaJy; BUCHAKECHHS Ta 3a0pyJAHEHHS TMOBEPXHEBUX Ta MiJA3EMHHUX BOI;
pamioakTUBHE  3a0pyJHEHHS;  OMYCTEIIOBAHHS; CKOPOUYEHHS  IUJIONIl  JIICIB;
nepeHaceIeHHs 3eMJIl TOIIIO.

3p0O3yMITH MPUPOAY €KOJOTIYHOI KPU3U B LIJIOMY 1 B OKpEeMHX Ii MposiBax Ta
3poOWTH BHCHOBKH 3 JOMYIIEHUX MPOPAXYHKIB PO3BUTKY, CKOPUTYBATH PO3BUTOK
€KOHOMIKH, MOJITUKH Ta KyJIbTYpH — OCh OCHOBHI 3ajadl, sIKI MalOTh BUPILIYBaTU
JIOAM BCi€i maHeTH. Y MPOTHIICKHOMY BHUIMAJKY €KOJIOTIYHA KpU3a MEepepocTe B
HE3BOPOTHY €KOJIOTIUHY KaTacTpody 3 MOBHUM pyilHYBaHHSAM OlocdepH.

Metoro BuBYeHHS qucuuIUIiHUM «Ekonoris» € QopmyBaHHs y 3100yBauiB
Buoi ocBitd (3BO) nucuumnininu € QopMyBaHHS CHUCTEMHM 3HaHb NPO OCHOBHI
3aKOHOMIPHOCTI B3a€MOJIi JIIOJIMHU, CYCHIIbCTBA 1 MPUPOIU; OCOOIMBOCTI BIUIMBY
AHTPOIIOTCHHUX (DAKTOpPIB HA TPUPOJHE CEPEJOBUINE, OCHOBHI 3a0pyaHIOBadl
atmocdepu, rigpochepu Ta JiTochepr; OCHOBHI HAMPSIMH 1 METOIU 3HEIIKOKEHHS
IIKIJIJTMBAX BUKHIIB; METOJMKH PO3PAXYHKIB €KOJIOTTYHOTO 30UTKY 3a 3a0pyaHEHHS
HABKOJIMIIIHBOTO CEpPEJOBUINA; O3HAHOMJIEHHS 3 JAaOOPAaTOPHOIO TEXHIKOIO, sKa
3aCTOCOBYETHCS JIJIsI €KOJIOTIYHUX JTOCITIIKEHb.

BuBueHHs HaBYaIbHOI AUCIHUILUIIHU TNependadae (GopMyBaHHS Ta PO3BUTOK Yy
3BO 3aranbHOi KOMIETEHTHOCTI NpPAarHeHHS A0 30€peKeHHs HaBKOJUIIHBOTO
cepenoBwuina Ta (axoBoi KOMIETEHTHOCTI - TOTOBHOCTI O KOHTPOJIO JOTPUMAaHHSA Ta
3a0€e3Me4YeHHs €KOJIOTTYHOI Oe3MeKu.



JIABOPATOPHA POBOTA Ne 1
BusHaueHHsI KOHIIEHTPAIil MUY B NOBITPi rpaBiMeTPMYHMM METOI0M.
OunineHHs NOBITPSA MeTOAOM (QiabTpamii

1.1 Mera po06OTH: EKCIIEPUMEHTAJILHO BH3HAYUTH PIBEHb 3a0pyJAHEHOCTI
noBiTps mwioM (pepym (II) okcuay Ta OmIHUTH €DEKTUBHICTH OYHUIIECHHS TMOBITPS
MeTOZ0M (GUIbTpalii.

1.2 KopoTki TeopeTu4Hi BiioMocCTi

ATMocdepHe TOBITpSI € OJHUM 3 OCHOBHHMX XHTTEBO BAKJIMBHX EJICMCHTIB
HABKOJIMIIIHBOTO MPUPOIHOTO CEPETOBUIIA.

Cepen mpomucioBux 00'€KTiB OCHOBHUMHU 3a0pyAHIOBaYaMH aTMochepHOro
MOBITPS € MIAMPUEMCTBA TEIUIOCHEPTETHKH (OM3bK0 29 % yCiX MIKIITMBUX BUKHIIB
y armocdepy). 3arajioMm, Ha paxyHOK EHEpPreTUYHOI, METaIypriiHOi Ta BYTUIBHOI
MIPOMUCIIOBOCTI MOKHa BijHeCTH BiAmoBimHO 33, 25 1 23 % ycix 3a0pyIHIOI0YNX
PEYOBHH, 110 BUKHIAIOTHCSA B aTMocdepy, MANPUEMCTB XIMIYHOI Ta HATOXIMIYHOT
MIPOMHUCIIOBOCTI - 3 %0.

Ax 3a3nHavaerbcss B 3akoHl Ykpainu «lIpo OcHOBHI 3acamu (cTpareriio)
JIEp>KaBHOI €KOJIOTIYHOI MOMITUKA YKpainu Ha nepiof 10 2030 poky», 3a0pyIHEHHS
aTMOC(EpHOro TOBITPSI € OJHIE 3 HAWTOCTPINIMX €eKOJOTiYHMX Impobiem. Ha
CHOTOJIH1 PIBEHb 3a0pYIHEHHS aTMOC(HEPHOrO MOBITPS BEIMKUX MICT 1 POMHUCIOBUX
PETiOHIB € BUCOKUM, HE3BAJKAIOUM Ha CIajJ] BUPOOHHULITBA B YKpaiHi.

3a nanumu BcecBiTHBOI opraHizailii OXOpOHH 3/10pOB’s, 3a0pyJHEHHS MOBITPS
€ OJJHUM 3 OCHOBHUX (PAKTOpIB PU3UKY AJIA 3J0POB'S, MOB'SI3aHUX 3 HABKOJWIIHIM
cepenoBuilieM. YuM HIK4Ye pIBHI 3a0pyJAHEHHS MOBITPS, TUM MEHUIE CEpPLEBO-
CYJIMHHHX 1 peCMipaTOpPHUX 3aXBOPIOBAHb SIK B TPUBAJiM, TaK 1 B KOPOTKOCTPOKOBIN
MEePCIEKTHUBI.

[Tin 3a0pyaHeHHSM aTMOC(EPHOTO MOBITPSL PO3YMIIOTH 3MIHEHHS HOTO CKIIaTy
1 BIIACTUBOCTEH B pe3yibTaTl HAIXOJKEHHS a00 YTBOpPEHHS B HbOMY (DI3UUHUX,
Oiomoriunux (akTopiB 1 (a00) XIMIYHUX CIOJYK, IO MOXYTb HECHPUSITINBO
BIUTMBATH HA 3/I0POB’S JIOJIMHU Ta CTaH HABKOJIHUIITHHOTO MPUPOTHOTO CEPEIOBHUIIIA.

3a0pyIHIOIOUOI0  PEYOBHMHOIO  HA3MBAIOTh  PEYOBHHY  XIMIYHOTO  a0o
010JIOTIYHOTO MOXOJKEHHS, 110 MPUCYTHS a00 HAAXOAUTH B aTMOC(EpHE MOBITPS 1
MOXK€ TpsIMO ab0 OIMOCEPEIKOBAHO CIPABJISITH HETaTUBHMN BIUIUB Ha 370POB’s
JFOJVHY Ta CTaH HaBKOJHUIITHHOTO IPUPOTHOTO CEPEIOBHUIIIA.

3aranpHl 00'€éMU MPOMUCIIOBUX BHUKHUIIB B MOBITPSHUN MPOCTIP KOJOCANIbHI.
HaiiGinpm HeOe3neuHuMH 3a0pyAHIOBaYaMU aTMOChEpH € KHUCIOTOYTBOPIOIOUI
OKCUIM — OKCHUJIM HITPOreHy, cyiabdypy, YaAHUN ra3, amiak, GTop, XJop, CIOIyKU
UTFOMOYMY Ta TIPOMHUCIIOBUMN TTIHIT

Kapbony oxcun (CO) B3aemojiie 3 reMOrJ001HOM KpOBI, 3 YTBOPEHHSIM
KOMILJIEKCHOI CIOJIyKH, sIka He3/laTHA MEPEHOCUTH KHUCEHb N0 TKaHWH, a TaKOX
CIpHsi€ BIAKIAACHHIO JIMiAIB ((KUPOBUX OJISIIOK) Ha CTIHKAX KOPOHAPHUX CY/IHH.

Cympdypy (IV) okcun (cipuuctuii ra3 (S0;) yTBOPIOETBCS SK TMOOTYHHIA
IPOAYKT MPHU METaTypriiHOMY BUPOOHHUITBI Ta CHAIIOBaHHI KaM'sHOTO BYTijuid a0o
HaTH, L0 MBICTATH JAOMIMIKK Cyldbpypy. OO0'eMH BHUKHUIIB CIPUYUCTOTO Taszy
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3aNUIIAIOTHCS BEIMKUMH B TPOMHCIOBO PO3BUHYTHX KpaiHax, J€ BBEACHUN
KOPCTKUM JIepKaBHUN KOHTPOJb Ta €KOHOMIYHI CaHKIIIi Ha HaJJHOPMATUBHI BUKHUIU
okcuIiB cynbPypy. SO, Mae moapazHIOUy Jifo.

B yrtBOpenHi HiTporeny okcuiiB (NOX) BeauKy poJib BIAITpalOTh TEIUIOBI
enexktpoctanmii. Ha ixHio om0 mpunagae Outbine 50% BUKHAIB ITUX OKCHJIIB.
Hitporeny (IV) okcun BHKIMKae HAOPSIK JIeT€Hb, MOPYIICHHS IIEHTPATIbHOI HEPBOBOT
CUCTEMHU.

SO, ta NO, crpusitots GOTOXIMIYHOMY CMOTY (PO3PI3HAIOTH TPU BUIU CMOTY:
BOJIOTUH — OCIHHBO-3UMOBHUH, "JloHmOHCHKMIA"; doToximiuauii — miTHIH, "Jloc-
AHKenecbkuid"; KprkaHud — 3umoBHM, "['peHnanacbkuit"); 00yMOBIIOIOTH
“kucnoTHI” gomt (0 KUCIOTHOCTI HAOIMKAIOTHCS 0 KUCJIOTHOCTI TTOMIZOPIB, TOI
K paHille I BeJWYMHA BIANOBIAaNa KHUCIOTHOCTI KapTomui). Y pe3ynbTari
3MEHIIYETHCS POJIOYICTh IPYHTIB, CHOBUIBHIOETHCS PICT POCIHUH, HAKOMUYYHOTHCS
HITpaTH B TPYHTI, IMIJIBUIIYEThCS AarpeCUBHICTh TMOBITPSIHOTO CEPEIOBHUINA SIK
KOpO31MHOTO areHTta. 30UIblIeHHs 3a0pyAHeHHsT atMocdepHoro noBitps B 1,5 pasu
CKOpPOUYY€E TEPMIiH CIIy>KOU yCTaTKyBaHHS, METAJIOKOHCTPYKIIIH.

[Tmrom6ym (Pb) 1 i#oro cmomyku — TPUTHIUYIOTH Jit0 (EepMeHTIB
OKHUCJTIOBAJIbHO-BITHOBHUX  MPOIECIB,  BUKJIMKAIOTh  3JI0AKICHI  MyXJIMHU
(KaHIIEpOTreHn), MAIOTh MyTareHHy [0 1 HEraTUBHO BIUIMBAIOTh HA PENPOAYKTUBHY
GbyHK11I0 TIOAUHU. Pb BITHOCUTHCS 10 HAA3BUYANHO TOKCUYHUX PEUYOBUH, BXOJIUTDH Y
TaK 3BaHy "BEJIMKY TPIMKY'" — CBHUHELb, PTYTh, KaJAMIH.

3MiHa XIMIYHOTO CKJaay HOBITPS HECHPUSTIMBO BIUIMBAE HA OUIBIIICTb
0locdepHux npoiieciB. 3a0pyAHEHHS MOBITPS TOKCUYHUMHU XIMIYHUMH PEYOBHHAMU
HaBITh MPU MaJli iXHIA KOHLEHTpALii BeJle JO 3HWKEHHS Hecneur(iuHoi CTIMKOCTI
OpraHi3My Ta CHpHUs€ PO3BUTKY 0OaraThOX 3aXBOPIOBaHb IIOAWMHH, HECTIPUSTINBO
BILJIMBAE HA CTaH TBApWH Ta POCIHH.

Bigmosimno nmo 3akoHy «IIpo oxopoHy armocdepHOro - MOBITPS»
BCTAHOBITIOIOTHCS TaKi HOPMATUBU B TaJTy31 OXOPOHHU aTMOC(EpHOTO MOBITPS:

- HOPMaTUBU €KOJIOT1YHO1 Oe3neku aTMOc(hepHOTO MOBITPS;

- HOpPMAaTUBU TPAHUYHO [OMYCTUMHX BHUKHUIIB 3a0pYJHIOIOUMX PEUYOBUH
CTaIllOHAPHUX JIKEPET,;

- HOPMATHBHM TPAHUYHO JIOMYCTUMOTO BIUIUBY (PI3UYHUX Ta O10JOTTYHUX
(akTOpiB CTAIlIOHAPHUX JKEPETT;

- HOpPMAaTHBHU BMICTY 3a0pyAHIOIOUMX PEYOBUH Yy BIANpPAllbOBAHMX Ta3ax Ta
BIUTMBY (P13MYHMX (DAKTOPIB MEPECYBHUX JIKEPEIT;

- TEXHOJIOT1YHI HOPMATUBHU JOIYCTUMOTO BUKUAY 3a0pYyIHIOIOUMX PEYOBHH.

3aKOHOJIaBCTBOM MOKYTh BCTAHOBIIIOBATUCSA M 1HIIN HOPMAaTWBH B Traiysi
OXOPOHU aTMOC(HEPHOTO MOBITPA.

Jlnst omiHKM CcTaHy 3a0pyIHEHHS aTMOC(EepHOro MOBITPS BCTAHOBIIOIOTHCS
HOpMAmueu ekoJlo2iyHoi be3neku ammocgeprno2o nosimps Ta HOPMaTUBH TPAHUYHO
JOMYCTUMUX BHKHUJIB B aTMochepHEe TMOBITPS 3a0pyJHIOIOUMX PEYOBUH, PIBHI
IIKIJJTABOTO BIUIMBY (I3MYHMX Ta OIOJOTIYHMX (DAKTOpPIB y MexKax HaCeICHUX
MyHKTIB, Y pEKpealiifHuX 30HaX, B IHIIMX MICIIX NPOXUBAHHS, MOCTIHHOTO YU
TUMYacoBOTO TiepeOyBaHHsS JIOJeH, O00’€KTax HABKOJMIIHBOTO MPUPOTHOTO
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CepeloBHIla 3 METOI 3a0e3MeueHHs EKOJIOTIuHOI Oe3leku TpoMaasH 1
HABKOJIMIITHBOTO MPUPOJTHOTO CEPEIOBHUILIA:

- HOPMATHBH SIKOCTI aTMOC(EPHOTO MOBITPS;

- TPaHWYHO JOMYCTHMI PIBHI BIUIMBY aKyCTHYHOTO, €JIEKTPOMAarHiTHOTO,
10HI3yo4oro Ta 1HmMUX (I13UyHUX (QakTopiB 1 OI0JOTIYHOIO BIUIMBY Ha CTaH
aTMOC(EpHOTo MOBITPS HACEJICHUX ITyHKTIB.

JInst KypOpTHHX, JIIKYBaJIbHO-03/JOPOBYUX, PEKPEAIMHUX Ta IHIIUX OKPEMHUX
paiioHIB MOXYTh BCTAHOBJIIOBATHCS OUTBII CYyBOPI HOPMATHUBU €KOJIOTIYHOI Oe3MeKu
aTMOC(EPHOTO MOBITPAI.

Hopmamueu epanuuno oOdonycmumux 6uxkuoie 3a0pyOHIOOYUX  PEUOBUH
cmayioHaprux oxcepei, Kl MICTATBCS y CKJIaJl MHJIOTa30MOBITPSIHUX CYMIIIEH, 110
BIIBOJIATHCS BiJl OKPEMHX THIIIB OOJaJHAHHS, CIIOPYJ 1 HAIXOIsATh B aTtMoc(hepHe
MOBITPS. BiJl CTAaIllOHAPHUX JIKEPEJ, BCTAHOBIIOIOTHCS 3 METOI 3a0e3MEeUCHHS
JOTPUMAHHS HOPMATHUBIB €KOJOTIYHOi Oe3neku armMocepHOro mMOBITPS 3
ypaxyBaHHSIM  €KOHOMIYHOI  JIOIIJIBHOCTI, PIBHS TEXHOJIOTIYHMX IIPOILIECIB,
TEXHIYHOTO CTaHy 0OJaJHAHHS, Ta300YMCHUX YCTAHOBOK.

Jist Air09ux 1 THX, 10 MPOEKTYIOTHCS, OKPEMHX THUIIIB OOJaJHAHHS 1 CIIOPY/
3aJIEKHO BIJ] 4Yacy pO3pOOJICHHS Ta BBEJCHHS Yy [IiI0, HAsSBHOCTI HAyKOBUX 1
TEXHIYHUX PO3POOOK, EKOHOMIYHOI JOIIBHOCTI BCTAHOBIIOIOTHCS:

- HOPMAaTUB TPaHUYHO JOIYCTUMOIO BHKHUIY 3a0pyAHIOIOYOi PEYOBUHU
CTalllOHAPHOTO JIXKEepena;

- TEXHOJIOT14HI HOPMATHUBH JOMYCTUMUX BUKHUIB 3a0pYTHIOIOUHX PEUOBUH a00
iX CcyMilIlIl, SIK1 BU3HAYAIOTHCS Y MICIII X BUXOJy 3 YCTaTKyBaHHS.

Ho mexnonociyunux Hopmamueié JOMYCTUMUX BHUKHIIB 3a0pyAHIOIOUUX
PEYOBHUH HAJICKATH:

- IOTOYHI TEXHOJIOT1YHI HOPMATUBH - JJIA IF0UYUX OKPEMHX THUITIB OOJIaHAHHS,
CIIOPY/l Ha PiBHI MiAIPUEMCTB 3 HAWKPAIIOK ICHYIOYOK TEXHOJIOTIED BUPOOHHUIITBA
aHAJIOTIYHHUX 32 MOTY>KHICTIO TEXHOJOTIYHUX MPOIIECIB;

- TIePCIIEKTHUBHI TEXHOJIOTIYHI HOPMATHBH - JUISI HOBHX 1 TaKuX, IO
MIPOCKTYIOThCSA, OYIYyIOThCSA ab0 MOJIEPHI3YIOTHCS, OKPEMHUX THIIIB 0O0JIaIHaHHS,
CIIOPYJZl 3 ypaxyBaHHSM JIOCATHCHb Ha PIBHI NMEPEIOBUX BITUYU3HIHUX 1 CBITOBHX
TEXHOJIOTH Ta 00JIaJHAHHSI.

Hopmamusu epanuuno oonycmumozo enaugy @isuynux ma 0i0102iYHUX
paxmopis cmayionapHux Oxcepesl BCTAHOBIIOIOTHCS I KOXKHOTO JDKEpena Mo BCiX
CTBOPIOBAHHUX HUM BUJaX (Pi3uyHUX 1 O10JOriYHUX (PAKTOpiB HaA PiBHI, 3a SKOTO
¢13uuHMl Ta O10JIOTIYHMN BIUIMB YCIX JDKEpENl y LIbOMY paioHl, 3 ypaxyBaHHSIM
MEPCHEKTUB HOro PO3BUTKY, B MEPIOJl TEPMIHY [1i BCTAHOBJIEHOIO HOPMATHUBY HE
Npu3Bene [0 TNEPEeBUIICHHS HOPMATHUBIB €KOJOTIYHOI Oe3MeKr aTMOC(EepHOro
MOBITPS (32 HAUO1IBII CYBOPUM HOPMATHBOM).

Hopmamusu emicmy 3abpyonioouux peuosun y 6iOnpaybo8aHux 2azax ma
enausy Qizuunux haxmopie nepecygHux 0dxcepen PO3POOISIIOTHECA 3 ypaxXyBaHHAM
CydyaCHUX TEXHIYHMX pIIIEHb I0J0 3MEHIICHHS YTBOPCHHS 3a0pYIHIOIYHX
PEYOBHH, 3HIKEHHS PIBHIB BIUIMBY (13UYHUX (PAKTOPIB, OUUIIICHHS BiAMPAIbOBAHUX
ra3iB Ta €KOHOMIYHOT JIOIIJTLHOCTI.



Hakazom MinicTepcTtBa oxopoHu 370poB’s Ykpainu Ne 52 Bixg 14.01.2020
«IIpo 3aTBepJKEHHS TIrl€HIYHMX PErJIaMEHTIB JOMYCTHUMOTO0 BMICTY XIMIYHHX 1
010JIOTIYHUX PEYOBHMH B aTMOC(EPHOMY IOBITP1 HACEJIEHMX MICIb» 3aTBEP/KCHI
2ICIEHIYHI peelameHmu TPAHUYHO JIOMYCTHMI KOHIICHTpAIlli XIMIYHMX 1 010J0TTYHHUX
PEYOBHMH B aTMoc(epHOMY IMOBITPl HACEICHUX MICLb (J10JaTOK A) Ta OPIEHTOBHO
Oe3MeyHi piBHI BIUIMBY XIMIYHHUX 1 010JIOTIYHHUX PEYOBHMH B aTMOC(HEpPHOMY IOBITPi
HACEJICHUX MICIIb.

Cy0’€KTH MOHITOPUHTY aTMOC(hEpHOro TOBITPS NPOBOAATH aHami3 1
MPOTHO3YBaHHS CTaHy aTMOC(EpHOTO TMOBITPS Ta OIIHIOBAHHA MOTO SKOCTI 3
JOTPUMAHHSIM 3aKOHOJABCTBA NPO OXOPOHY aTMoc(epHOro TOBITPS, €IUHUX
METOJMYHUX BUMOT Yy cdepl [Iep>KaBHOTO MOHITOPUHTY Yy Taly3l OXOpOHH
aTMoc(epHOro MOBITPs, a TakoXX BHUMOT 3akoHy Ykpainu “Ilpo merponorito Ta
METPOJIOTIYHY  JISJIBHICTE, BCTAHOBIIOIOTh IIYHKTH CIIOCTEPEXKEHb, BEIYTh
CIIOCTEPEKEHHSI 3a PIBHSAMHU 3a0pYJHIOBAIBHUX PEYOBHH Ta BMICTOM CKJIAJOBHX
Ta/ab0 TMOKa3HUKIB aTMOC(hepHUX OmajiB, BHU3HAYEHUX IMocTaHOBor KaliHery
MiHicTpiB Ykpainu Bifg 14 cepmus 2019 p. Ne 827 «Jlesiki nmuTaHHs 31HCHEHHS
JIEp>KaBHOTO MOHITOPHUHTY B Tally31 OXOPOHHU aTMOC(HEPHOTO TOBITPSI»:

. Jiokcup cipku

. JlloKcu 1 a30Ty Ta OKCUIU a30Ty
. benzon

. Oxcup ByTJICIIO

. CBunenp

. TBepai wactku (TU10)-1

. TBepai wactku (TY2,5)-2

. Apcen

. Kagmiii

10. PtyTh

11. Hikenb

12. bens(a)mipen. [ns oOIIHKM KOHIIEHTpalli OeH3(a)mipeHy Ha IesIKhX
MyHKTax CIOCTEPEKEHb, BU3HAYEHUX Y MPOTrpamMi JEPKAaBHOTO MOHITOPUHTY B Taiys3i
OXOpOHU aTMOC(EPHOro MOBITPS JJISI KOXKHOI 30HU Ta arjoMepariii MpoBOIUTHCA
OIIHIOBAHHS IOJI0 1HIIUX MOJIIUKIIYHUX apOMAaTHYHUX BYTJICBOIHIB, MEPEIK SKUX
BKJIIOYAE Oens(a)TpalieH, 6en3o(b)dayopanTen, iaaeno(1,2,3-cd)mipen,
nuoeHn3(a,h)antparie.

13. O30H

[Toxa3HUKHU Ta CKJIAJOB1 aTMOCPEPHUX OMA/IB:

. lonn amoHit0

. I'igpokapboHaT-ioHU

. lonu kaniro

. lonn kaneIiro

. 3aranbHa KUCIOTHICTh
. lonn marsiro

. lonn Hatpito

. Hitpat-ionu
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9. Cynbdat-ioHu

10. Xnopua-ioHu

11. pH

3a pilIeHHsIM MICIIEBUX OpPraHiB BHKOHABYOi Bilagyd ab0 OpraHiB MiCIIEBOTO
CaMOBPSIyBaHHS 3 ypaxyBaHHSAM JaHUX, OJIEPKAHMX Y pe3yJbTaTi 31HCHEHHS
3aXOJIIB JIEP’KaBHOTO HarisAy (KOHTPOJIO) Ta JIEPKABHOTO COIaIbHO-TITIEHIYHOTO
MOHITOPHUHTY, 1H(OpMAaIl 3 PEeECTpy BUKHUIIB Ta NMEPEHECCHHS 3a0pyIHIOBAJILHUX
pPEYOBHH, JaHUX TependadeHoi 3aKOHOIABCTBOM 3BITHOCTI, a TaKOX JaHUX Ta
iH(dopmartii moao 00’€KTIB, AISIBHICTh SKUX MPU3BOAUTH a00 MOXKE MPHU3BECTH 0
MOTIPIIIEHHST CTaHy aTMOC(EpPHOro TMOBITPS, B OKPEMHX 30HaX Ta arjioMeparisx
MOKYTh 3/1MICHIOBATHCS CIIOCTEPEKEHHS 32 PIBHIMH 3a0pyTHIOBAILHUX PEUOBHUH:

1. Amiax
. AH1T1H
. Bogenp xmopucruii
. Bonens mianictuii
. 3aii30 Ta Horo croyiyku (y nmepepaxyHKy Ha 3aJ1i30)

. Kucnora azotna

. Kucnora cipuana

. Kcunon

Jletki opraniudi cmnomyku (1-Oyren; 1-menten; 1,2,3-TpuMeTHIOCH3OI;
1,2,4-tpumeTriioen3on; 1,3-Oyrazgien; 1,3,5-TpumeTnnOeH30i; 2-MICHTECH; aleTHIICH;
OeH30J1; eTaH; eTWIOCH30JI; €TWUJICH;, 3arajibHa KUIbKICTh BYIJICBOAHIB, $IKI HE
HaJieXKaTh JI0 TOMOJIOTIYHOTO DSy METaHy; 1-OyTaH; i-reKcaH; 130MpEeH; 1-OKTaH; 1-
MEHTaH; M-+II-KCHJION, H-OyTaH; H-TeKCaH; H-TeNTaH; H-OKTaH; H-TIEHTaH; O-KCHJIOJN,;
MpOTIaH; MPOTIeH; TOIYOJ; TpaHc-2-0yTeH; (opMabaeria; nuc-2-0yTeH

10. Mapranenp Ta iioro cnojiyku (y nepepaxyHKy Ha JT10KCHJ, MapraHIfio)

11. Migs Ta ii cionyku (y nepepaxyHKy Ha Mijib)

12. Caxa

13. CipkoBoacHb

14. CipkoByriienb

15. ®enon

16. dTopucTuii BojcHb

17. Xnop

18. Xnopaniiain

19. XpoM Ta iioro cnoiyku (y nepepaxyHKy Ha XpoMm)

20. [{uuk Ta ioro cnoyiyku (y nepepaxyHKy Ha IIUHK

[linmpuemMcTBa, yCTaHOBU, OpraHi3allii, AisUIbHICTb SIKUX TPU3BOAUTH 00 MOXKeE
MPU3BECTH A0 MOTIPIICHHS] CTaHy aTMOC(HEPHOro MOBITPs, MOXKYTh BCTAaHOBIIOBATH
MyHKTH CIIOCTEPEKEHb Ta BECTH CIIOCTEPEIKEHHS 3a PIBHAMH 3a0pyIHIOBAIbLHUX
PEYOBHH, BU3HAYCHUX Y HABEJICHUX BUIIE CIIHCKAX.

Cy0’€eKTH MOHITOPUHTY aTMOC(HEPHOTO TIOBITPS, 1110 BETYTh CIIOCTEPEKEHHS 3a
pPIBHSAMH  3a0pyJAHIOBAJILHUX  PEUOBWH,  3IHCHIOIOTH  OIIHIOBAHHS  SIKOCTI
aTMoc(epHOro TOBITPS, 3a0€3MeuyloTh JOCTYI OpraHiB YOPABIIHHS SKICTIO
atMocepHOro moBiTpst Ta MIHAOBKULISA A0 PE3yJIbTaTiB 31HCHEHHS MOHITOPUHTY
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atMoc(epHOro  mMOBITPs, OOMIH  pe3yiabTaTamMH  3IIHMCHEHHS  MOHITOPUHTY
aTMoc(epHOro MoBITps Ha O€30IIaTHIA OCHOBI, a TAKOXK HAJaHHS PETPOCTICKTUBHUX
JaHUX 3a pe3yJbTaTaMU MTPOBEJACHHS MOHITOPUHTY aTMOC(HEPHOTO MOBITPA.

Cy0’eKTH  MOHITOPUHTY  aTMOC(EPHOro  TOBITPS  ONPWIIOJHIOOTH 3
BUKOPHUCTaHHSAM  1H(MOpMaliiiHO-aHATITUYHOT ~ CHUCTEMHM JIaHUX TPO  SIKICTh
aTMoc(epHOTro MOBITPSI:

- iHdopMallio PO KOHIIEHTpaIlii B aTMOC(HEPHOMY IOBITPi JIOKCUY CIPKH,
TIOKCUY a30TYy, TBEPJAUX YACTOK, O30HY 1 OKCHUIY BYTJICLIO - IOJHSA, a 3a
MO>KJIMBOCTI - IIOTOMHH;

- AHAMITUYHI JaHl IOJI0 CTaHy Ta OILIHKU AKOCTI aTMOC(HEpHOro MOBITPS,
IPOTHO3U CTaHy aTMOC(EPHOTO MOBITPS 1 MO0 3MiH - IIOAHS;

- y pa3l mnepeBuieHHA iHGopMmamiitHoro abo Oyab-sSKOro 3 TIOpPOTiB
HeOe3MeKu, - MpPO MICUEBICTh, B SIKi 3a()iKCOBaHO NEPEBUIICHHS, 4Yac
MOYaTKy 1 TPHUBAIICTh MEPEBUIICHHS, HAWBUIY KOHIIEHTPAIUIO 32 OJHY
TOJVHY, HaWBHILY CEPEIHI0O KOHIEHTpAI[ll0 O30Hy 3a BICIM TOIUH - B
HAaWKOPOTIIUN CTPOK 3 MOMEHTY OTpUMAaHHS Takoi 1Hdopmariii;

-y BUINAJKYy BUSBIICHHS KOHIIGHTpallli PTyTI B aTMOC(hEepHOMY MOBITPI - B
HAaWKOPOTIIUNA CTPOK 3 MOMEHTY OTpUMaHHS Takoi 1Hdopmariii;

- 1H(opMallil0 TpOo piBHI B aTMOC(EpHOMY MOBITPI CBHUHIIO 1 OCH30Iy -
ITOMICSIIS;

- 1HQopMalil0 NOpo PiBHI B aTMOCc(EepHOMY IMOBITPI MHUII SIKY, KaaMIIO,
HIKEI0, OeH3(a)mipeHy - IOPOKY;

- 1HQopMalil0 Tpo BIUIMB PIBHIB 3a0pyJHIOBAJIbHUX PEYOBHH B
aTMOC(PEpHOMY TIOBITpI Ha JKUTTA Ta 3J0POB’S HACEJEHHs, 30KpeMa
iHQopMallit0o 100 BIUIMBY Ha 3J0pOB’Sl HACEJCHHS TNEpPEBUILCHBb
TPAaHUYHUX BEJIWYMH, IUIbOBUX MOKAa3HUKIB, 1H(MOpPMALIAHOTO MOPOry,
MOPOTiB HEOE3IMEeKH 1 PeKOMEHI0BAHO1 111 HACEJIEHHS MTOBEIIHKH.

Opranu ympaBliHHS SKICTIO aTMOC(hEpHOro TMOBITpS Ta MIHAOBKIIIA
320€3MeuyI0Th IOCTYII JI0 Pe3yJbTaTiB MOHITOPUHTY aTMOC(EPHOTO MOBITPSI OpraHaM
BUKOHABYOI BIAJ, IO 3AIMCHIOIOTH JE€PKaBHUH KOHTPOJIb Yy Tally3li OXOPOHH
aTMOC(EpPHOro TMOBITPS Ta KOHTPOJb 3a JOTPUMAHHSM TITIEHIYHMX BHUMOT JIO
aTMOC(EPHOTO MOBITPA.

Y IliBmeHHOMY perioHi HaWOUIbIIA KUIBKICTh BUKHIIB 3a0pyAHIOIOUNX
PEUYOBHH B aTMOC(epHE TOBITPS BiJl CTAI[IOHAPHUX JKEPENT MPUIIaJIac Ha TOCTa4aHHs
€JIEKTPOEHEPTii, razy, napu Ta KoHAuliHoBaHOro MoBiTps (41%) Ta Ha mepepoOHy
POMHCITOBICTE (39%).

YV CxigHoMy perioHl KpiM TIOCTa4aHHS €JIEKTpOEHeprii, rasy, mnapu Ta
KOHJuI1H0BaHOro noBiTps (38%), CyTTEBY poJib B 3a0pyAHEHHI MOBITPS BiAirpae —
n00yBHa TPOMHUCIOBICTB (23%) 1 po3pobieHHs kap’epiB (23%).

VY llenTpasbHOMY perioHi HaWOIbIIa KUIBKICTh BUKHIIB 3a0pyIHIOIOUNX
pEYOBHH B aTMOCGEpHE MOBITPS BiJ] CTAIIIOHAPHUX JHKEPENl MPUIIAAae Ha IEPEPOOHY
poMHCIIOBICTh (45%). Jlpyre miciie MOAUIAIOTE: MOCTaYaHHS €JIeKTPOCHEeprii, rasy,
napy Ta KOHIUIIHOBaHOTO TOBITPs (23%) 1 70OyBHA TIPOMHUCIIOBICTh 1 pO3pOOIECHHS
Kap’epiB (23%).
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VY IliBHIYHOMY perioHl MOJIOBUHY BUKHUIIB 3a0pynHIo0UnX peuoBuH (54%) B
aTMocepHe TOBITPS BiJ CTAaI[lOHAPHUX JIKEpeJ TMpUIlala€ Ha MOCTavyaHHS
eJeKTpoeHeprii, Tra3zy, TMmapu Ta KOHAMIIHOBaHOro moBITPsA. IlepepoOHa
IPOMHUCIIOBICTD € Ha ipyromy micii (20%).

Haiibinpmmm  3abpyaHioBadeM atMmocdepHOoro IMoBiTpss Ha YepHiriBuiuHi
sanmumaeThest KEIT «YepnirisebkaTEL TOB dipmu «TexHoBay, sike po3ramioBane
B M. UepHiris. Bukuau B atMocdepHe MoBITPs CKIaAaroTh 0iu3bko 34,5 % BUKUIIB
obnacti, 82,8 % BHUKUIIB CTalllOHApHUX JDKEpeN MiAIpUeEMCTB M. YepHiris.
[TlingnpuemcTBOM B armocdepHe moBITps BUKMHYTO 3a 2019 pik 9,488 twc. T
3a0pyIHIOIOYUX PEUOBUH, 3 HUX: 2,219 Tuc. T cnionyk a3zoty, 4,823 THC. T 110KCUTY
cipku, 0,141 Tuc. T okcuay Byrienwoo, 2,277 THC. T PEUOBHUH Yy BUTIIAMIL
CYCIIEHJIOBAaHUX TBEPJUX YACTHHOK.

Jns ouinku 3a0pynHeHHs atMocgepHoro noBitps 1P BUKOPUCTOBYIOTH TpHU
OCHOBHI Py METO/IIB: TabOpaTOpH1 (aHAIITHYHI), EKCIIPECHI Ta aBTOMATHUYHI.

BwmicT nuity B moOBiTp1 BU3HAYAIOTH MPSIMHUM Ta HEMPSIMUM CIIOCOOOM, MPSIMUN
CHOC10 BUKOPUCTOBYE I'PaBIMETPUYHUIN METOJ BU3HAUEHHS 3aBUCIMX YAaCTOK MUY B
noBiTpi. [Ipu HempsiMux croco0ax 3acTOCOBYIOTH Taki (i3uuHI Ta (I3MKO-XIMIYHI
METO/H, K XpomaTtorpadis, paaioi3oTorHi, onTu4Hi (HoTomeTpis, HederomMeTpis),
CJIEKTPOXIMIYHI ~ MeToau  (KYJIOHOMETpisi, KOHAYKTOMETpis) Tomo. BoHu
BUKOPHUCTOBYIOTBCSI B CHCTEMax aBTOMAaTH30BAHOI'O CIIOCTEPEKEHHSI 1 KOHTPOJIIO.
JIJIst eKCITpecHOT0 aHalTi3y ra3iB 3aCTOCOBYIOThH YHIBEepcanbHI razoanamizaropu (YI'-2,
I'X-4 Tomo).

3 METOr0 3MEHILEHHS 3a0pyJHEHHSI aTMOC(HEPHOTO MOBITPS MUJIOM Ta IHIIUMHU
HIKJTIMBUMH JIOMIIIIKAMH Ha BCIX MPOMHUCIIOBUX MIANPUEMCTBAX ICHY€ MEBHA CHCTEMA
OUMIIICHHS BiA 3a0pynHioBauiB. Bubip MeTOIy OYMINEHHS 3aJ€KUTh BiJl KUIBKOCTI
BIIXIIHUX Ta3iB Ta iXHBOrO CKjaay. B mabGopaTopHiii poOOTI AOCHIIKYETHCS
e(EKTUBHICTb OUHUIIICHHS TOBITPSI METOJIOM (DiIHTpAILii.

VY @inbmpax Ta30BHI TOTIK MPOXOJIWUTH KpPi3b MOPUCTUN Martepian pi3HOi
HIUTBHOCTI ¥ TOBHIMHUA. OYHINEHHS BiJl TPYOOJUCIIEPCHOTO MUY 3AIACHIOIOTH Y
GbUTbTpax, 3aIOBHEHUX KOKCOM, ITICKOM, I'paBi€M, HacaJKaMH Pi3HOT IPUpoIH i hopmu
(manpuknan, kineig Pammwmra). Jlins odMieHHS BiJl TOHKOAMCIEPCHOTO MHITY
BUKOPHUCTOBYIOTh (DUIBTPYBaJIbHUIM MaTepiajl: BOJOKHUCTHM Ta TKAaHUHHHUMA 13
npupogHux (0aBoBHa, JIbOH), IITYYHUX (CKIaaHl edipyd METI0J03U: BICKO3a,
alieTaTHE BOJOKHO TOILO) Ta CHHTETUYHUX BOJIOKOH, TKAHWH (Ha OCHOBI MOJIMEpIB
nommMepuzaniinoro tuny — IIBX, IIE, oprckmo (mnekcirjac), HITpOH Ta
MOJIIKOHJACHCOBAHUX — JIaBCaH TOIIO). BHKOPHUCTOBYIOTh TaKOX Mamip s
OUMILEHHS aTMoc(hepHOro mOBITPS abo0 ras3iB 3 HHU3bKUM BMICTOM muiy. B
IIPOMUCIIOBUX YMOBAX 3aCTOCOBYIOTh TKaHMHH1 a00 pykaBHi (puibTpu. BoHn mMaroTh
dbopmy OapabaHa, TKAHUHHUX MIIIKIB 200 KHIIEHB, 110 MPAIIOI0Th MapajeilbHo, iX
OUMUIYIOTh CTPYLIyBaHHSAM a00 NpoAyBaHHAM TMOBITPsA. OCTaHHIM YacoM SIK
GITBTpyBaIbHI TKAHWHU IAPOKO BHKOPUCTOBYIOTh CHUHTETHYHI Marepiaid Ta
CKJIOBOJIOKHO, 1110 MOXKYTh BUTpUMYyBatu Temrieparypy 150 - 250 °C, BoHU XIMIYHO i
MEXaHIYHO CTIWKINIl 1 MEHII BOJIOTOEMHI TOpPIBHAHO 3 0aBoBHOIO. OcTaHHI
JO3BOJIIIOTh OYMINATH Ta3u 3 Temmeparyporo He Bumle 3a 100 °C. T'omoBHORO
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NepeBarol0 pykaBHUX (QUIBTPIB € BUCOKA €(EeKTUBHICTh OUMIICHHS, AKa nocsrae 99 %
JUIS BCIX PO3MIPIB 4YacTHMHOK. [[71 TOHKOrO OYMIIEHHS 3aCTOCOBYIOTH KepamidHi
binbTpu, PinbTpU 3 mIactmac abo ckia. EQexkTHBHICTh NMUIOBIOBIIOBAHHS B HUX
Moxe gocsraty 99,99 %, a remnepatypa ouuniryBanoro razy — 500 °C.

1.3 ExcniepuMeHTAJIbHA YACTHHA

Y po6oTi BUKOPHUCTOBYETHCS TPABIMETPUYHUN METOJI BU3HAYCHHS MUY B
NoBITpi, 3a0ip TMOBITPS  3AIMCHIOETHCS 32  JIOMIOMOTOI  YHIBEpCaJbHOTO
noBiTpo3adipauka Xadizora mapku YBX-2a (puc. 1.1).

I " d
!:'dl.l.llllll.llllllllllll..‘lll

n/

7P

BBIMKH BBiMKH.

I\ Tl/l5 Acmparop INnunosa kame
I Nt Nt
.,
|

Pucynox 1.1 — Cxema ycTaHOBKH J1Jisi BU3HAYCHHS 3aMIUJICHOCTI MOBITPS
IpaBIMETPUYHUM METOJOM:
1 — 3’egnyBanbHMI TUIAHT, 2 — TMWJIOBAa Kamepa, 3 —
¢impTpOoyTpUMyBau, 4 — 3aTHUCKHE Kuiblle, 5 — QUIBTp 3
3aXUCHUMM KUIbLISIMH, 6 — ciTka, 7 — TpyOKa uisi BUMIpY
po3psKeHHs, 8§ —perymnsaTop, 9 — kopmyc, 10 — BuxigHMi
natpyook, 11 — moOBITpsSsHUN nuPMaHOMETp 3 3aXUCHUM
KOXKYXoM, 12 — mynbT KepyBaHHs, 13, 16—3’€aHyBaibHI IpOTH,
14 — BxigHuit naTpyOok, 15 — perymtoroue Kuiblle, 17—-acmniparop

YBX-2a cknanaerbes 3 acniipaTopa (BIacHe MOBITPO3abipHUKA) 3 PETYISTOPOM
00" eMy TOBITpPS, IO TPOCMOKTYETHCS, 32 OJIMHUILIIO Yacy; MpoOOBiAOIpHUKA MOBITPS
(macagka 3 GUIBTpOM) 3 TOBITPSIHUM AudMaHoMeTpoM. Po3pimkeHHs, sKke
CTBOPIOETHCS MPH TIOBHICTIO 3aKPUTOMY BXITHOMY MaTpyOKy acmiparopa, CKiagae
7848 Tla a6o 800 MM Boa. cT. Butpara enexkrpoeneprii — He Ounbin 0.162 kB1/rog.
[IponyktuBHIicTh 10 TOBITPIO — 150 11/xB (uepe3 ogun PunbTp Ty ADA-BII-20 3
omHUM MmapoMm). OnTumaibHa 00'€eMHa IIBHAKICTh BIIOOpPY MpoO TOBITPS —
100...120 n/xB. TpuBamicTs podOTH acHipaTOpiB 3 OJHUM IIapoM (PiIbTpa — HE OUIBII
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45 xB., 13 ABoMa mapamu QuibTpiB — He OuUThin 30 xB. [HTEpBamM MiX BigOOpamu
npo0 3 oxHuM 1mapoM (iabTpa He MeHm 10 xB, 13 ABOMa ImapamMu (QUIBTPIB — HE
MeHII 15 xB.

JloMyCTHMI HaBaHTAXKEHHS JUTst DLIBTPIB MO MOBITPIO (rasy), W/XB'cM’

g pineTpiBe ADA-PMII (PMA) - 20 - 35 (®III1-15-1.5);

st pubTpiB ADA-BIT (XA, XI1)-20 - 30 (®IIII-15-1.5);

st pubTpie ADA-BIT-20 - 25 (H2JI-3).

KoedimienT mpockakyBaHHS 4acTHHOK 3 miamerpoMm 0.8 MKM 1 Oinbine mpu
MaKCUMaJbHUX TOKAa3HUKAaX MNPOAYKTUBHOCTI il (inbTpiB 13 TkanuHM HOIJI-3
mentre 1.2%, ans ¢inbTpis 13 Tkanuau OIII1-15-1.5 - menme 0,9%.

[Tpuamun podotn YBX-2a 3acHOBaHMiI Ha TMPOMYyCKaHHI TOBITPS dYepe3
crazaptHi GineTpu THIy ADA 3 poGouoro miomero 20 cM” i ocamKeHHI Ha iXHiif
MOBEPXHI 3BAXXEHUX Y MOBITPI YaCTUHOK — JAMCHEpPCHOI ¢a3u aepo3omiB. [IpuHnmn
BUMIpYy 00 €My TOBITps, IO NPOXOJUTh 3a OJUHUII0 Yacy Yepe3 HacaiKy
3aCHOBAaHMI Ha BH3HAYCHHI PO3PIIHKEHHS TOBITPSIHUM JUPMAHOMETPOM Y
MUJTIMETpax TMOBITPSHOTO CTOBIA, IO CTBOPIOETHCS B KOPIYCl HACaaku 3a
JI0TIOMOT 010 acmiparopa. [TokazHukH po3piIKeHHS B MUTIMETPax MOBITPSIHOTO CTOBIIA
repeBe/IeHl Ha TTOKa3HUKHM 00'€MHOI MBHAKOCTI B1100OPY P06 (J1/XB) 3a TOITOMOTOIO
CTaHJApTHOT'O METPOJIOTIYHOTO JiunIbHKUKA ra3y Mapku PI'-40 (ta6im. 1.1).

Tabmuus 1.1 — KamiOpyBasibHa Tabauus NOKa3HUKIB MNPOAYKTHBHOCTI IIO
noBiTpro, J/XB (pinbTpu ADA-20 Hacagku Ne 7 mo YBX-2a Ne 001; moBiTpsHMIA
mupmanomerp — BIAMX — mozens 004, Ne 001)

Po3zpimxenns Hacanka Ne 7 (oiHOKaMepHa 3 BOPOHKOIO)
10 ADA-BII-20 | ADA-XII-20 ADA-XA-20 ADA-PMA-20
aupmanometpy, | P 1.8-1.4 P1.8-1.4 P 1.5-2.5 P 2.0-6.0
MM. TTOBITD. CT.
42 --- --- --- 120/110
40 --- --- 220/200 110/100
38 300/232 248/190 200/172 100/90
36 276/210 236/170 180/150 90/80
34 240/176 196/152 160/140 80/70
32 210/158 172/140 140/120 70/62
30 184/136 146/126 120/110 60/56
28 161/128 130/110 110/100 50/48
26 156/120 116/196 100/90 45/42
24 132/114 106/90 90/80 40/38
22 122/102 98/80 80/70 35/34
20 108/88 86/74 70/60 32/30

YucenbHUK — 00 €M TOBITPS, JI/XB, IO MIPOXOAUTH uepe3 GuTbTp 0e3 BUKOPUCTAHHS
BOPOHKH, 3HAMEHHUK — 3 BUKOPUCTAHHSIM BOPOHKH.
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Ilopsook suxkonanns pobomu

Busnauenus xonyenmpayii gpepym (111) oxcuoy 6 nogimpi

1) Opnepxatu koHTposibHuil inbTp (ADA-BII-20), 3BaxuTu ioro Ha
aHATITHYHUX Tepesax 3 ToumicTio go 10™ ...107. IMomicTutn 3BaskeHuit (iTbTp Y
3aXUCHE KIJIBbLIE.

2) BukpyTuTH 3aTHCKHE Kuiblle. BuiiHATM 3 KOpmycy Hacajaku
(bUIBTpOYyTpUMYBaY, BCTABUTH (PUILTP Yy KOPIYC HA OMOPHY CITKY 1 3apikcyBaTH HOTo
3a IOTIOMOTO00 (QiITBTPOYTPUMYBaUa 1 3aTUCKHOTO KUTBIIA.

3) @inpTpoyTpMMyBad IIIILHO BCTAaBUTH Yy BXIAHHMH MaTpyOOK acmipaTopa,
MOTIM TIEPEBIPUTH PO3MIIICHHS MOBITPSIHOTO AU(MaHOMETPA, 1100 BiCh OCTAHHHOTO
30irajacs 3 BiCCIO CXHITY.

4) IlinroryBaTu CeKyHAOMIp 1 mepeBecTu nepemukay "AcmipaTop" Ha MIUTKY
KEpYBaHHS B MOJIOKEHHS ''Biirouene".

5) s CTBOpEHHS MHJIOBOTO 3a0pYy/HEHHS MOBITPS BKIIIOUUTH BEHTUIISATOP
nusoBoi kamepu TyMOepoM "[MunoBa kamepa" Ha mUTKY KepyBanHs. Yepes 5...10 ¢
BUKITIOUUTH TyMOiep "[lunoBa kamepa".

6) OnHOYacHO BKIIIOUUTH CEKYHJIOMIp 1 mepeMukad Ha acmipatopi "0". 3a
JIOTIOMOTOI0  PETYJIOBAIBHOTO  KUIbLA  IIBHJIKO  BCTAaHOBIIOIOTH  HEOOXIJIHE
po3psKeHHs (TorIaBenb AudMaHoMeTpa Ha HEOOX1IHIM mo3Haylli hy).

7) Hampukinii Bigbopy npobu (depe3 1.2 XB.) mepen BIAKIIOYCHHSIM
acrmipaTopa 3alMcaTH MOKa3HUK PO3PIIHKEHHS 3a MOBITPIHUM JU(PMaHOMETPOM hy.
Buxmrountu nepemukau "0" Ha acniipaTopi 1 "acmipatop” Ha MUTKY KEpyBaHHS .

8) 3a OapoMeTpoM 1 TEPMOMETPOM BHU3HAYUTU aTMOCPEPHUN THUCK 1
TEeMIIepaTypy HOBITPSL.

9) Butsartu QiasTp 3 KOPIyCy HacaJKu, 3BUIBHUTH HOTO 3 3aXHMCHOTO KUIbIA 1
3BaKUTH.

10) BwusHauyeHHs eGEKTHBHOCTI OYHIICHHS aTMOc(epHOro IMOBITpsA 3a
JIOTIOMOTOI0 TKAaHMHHHUX (PUIBTPIB. BCTAHOBUTH TIEPENl KOHTPOJBHUM (DUILTPOM
GiTBTp OUYMIICHHS (32 BKAa31BKOIO BUKJIaadya) Ta MOBTOPUTH Til. 2-9.

Obpobka pe3yibmamis eKCnepumMeHmy

Busznauatote Ah=h, —h,. 3a Tabmuuero 1.1 3HaXOmATH MOYATKOBY 00’ €MHY
HIBUAKICTH BigOopy mpobu L, n/xB., ans h; Kinuesa o6'emHa mIBUAKICTH BiIOOpY
npoou L, =L, —(Ah*k) , K =20 (HDJI-3), K=16 (®III1-15-1.5). Cepennio 00'eMHy
IIBUJKICTB B1AOOpY pobu L, (1/XB.) BU3HAYAIOTh AK CEpENHE apu(PMETHYHE:

Leep =(LntLy)/2 (1.1

Axmo L Busznawanocs "He mpu 760 MM pr. cT. 1 18 oC (mo BigmoBigae
nokasHukaMm Tabnuil 1.1), To HeoOXimTHO BBECTH TompaBKy. Tojl milicHa BUTpara
MOBITPS, JI/XB.:

P1 *(273+1)
L =L

g P*(273+t,)

1 (1.2)

ne P — atmocdepnmii Tuck, mm pr.cT.; L — mBuaKicTs Bindopy npobu (JI/xB),

BU3HAUYEHa MO KaaiOpyBaybHIN Tabmuii, npu Py = 750 mMm pt.ct. (99.97 klla); t; =
18°C.
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3aranbpHUI 00CAT MOBITPS, 110 MPOUIILIO Yepe3 OAUuH QIIbTP, JI:
V=L;epT (1.3)
JIe T — 4ac eKCIEPUMEHTY, XB.
SIkmo 3a0pynHEHHS TMOBITPS HE3HAYyHE, TO PO3PIHKEHHA MPAKTUYHO HE
3MIHIOETBCS, 00 €M MOBITPS, JI:

V=Lt (1.4)
Po3paxyHok Vy, J IpoBOAUTHCS 32 (POPMYIIOHO:
Vo=273-V-P/[Py(273+1)] (1.5)

ne V — 06'em noBiTps, J1; P — atmMmocdepuuit Tuck, Mm pt. cT.; Py — 760 MM
DT. CT.; t— Temmepatypa mositps, °C.
MacoBa KOHIIHTpALlis Ty B 1 M° ITOBITPS, MI/Mm:
C =[(mz-my)/V] 1000 (1.6)
Je my 1 mp - Maca (puIbTpa BIAMOBIAHO MICHS 1 10 MPOMYCKAaHHS 3a0py/THEHOTO
MOBITPS, MT.
Po3paxyHKku MOBTOPUTH I8 JOCHIAY 3 BHUKOPUCTaHHSM OGUIBTPY IS
OUMIIEHHS TTOBITPSL.
BusHaunTu ¢(peKTUBHICTH OUYHUIIICHHS MOBITPS (1) 32 GOpMYyII0I0:
n:[(cno_cnicm)/ CHO]'].OO% (17)
Cro0s Chicns — KOHIIEHTpAIlISA ATy BIATOBIAHO JI0 Ta MICIS OYUIIEHHS, Mr/m’,

1.4 BucHoBkn: BH3§{aqu/I dakTnuny koHueHtpaiito nmty Fe,O3; B moBiTpi,

aka cknana€e Cyge=... MI/M", 0 3Ha4HO (He) nepesumye I'JIK st 30HM HaceneHoro
_ 3 _ 3

nyHkty (I'JIK,,=...mr/M°, IJAK ,=...Mr/M” (@uB. 1ogaTtok A). 3aCTOCYBaJId OYHIICHHS

MOBITPS 3a AOMOMOTOI0 (PIIBTPALlli 3 BUKOPUCTAHHSM ..... PuibTpy. ITicas ouniieHHs

KOHLIEHTpamia nHry CKIanae Cppe=... MI/MC. EdexTuBHICTD OUUIIEHHS CKIaAaE ... %.

Koumpononi numannsn

1. OxapakTepu3yiiTe Cy4acHHl CTaH TOBITPSHOrO cepefoBuina. Ha3BiTh
OCHOBHI Ji>Kepesta 3a0pyIHeHHS aTMOoc]epH.

2. Ha3BiTh ocHOBHI 3a0pyaHioBaui moBiTps. OxapakTepusyiTe iX HeOe3MeKy

JUTSI JIFOIMHU Ta JOBKIJUISL.

Sxi METOIM 3aCTOCOBYIOTHCS JIJISI €KOMOHITOPUHTY TIOBITPSIHOTO Oaceliny?

Sx BigOyBaeTbcs HOPMYBaHHS WIKIJUTMBUX PEUYOBUH, M0 HAAXOMSITH B

atMochepy?

Sk 311CHIOETHCS. KOHTPOJIb 3a0pyIHIOBAYIB aTMOC(EPHOTO MOBITPS?

6. Skuit MmeTon BU3HAUCHHS KOHIEHTpallli 3a0pyaHioBadiB Bu 3acTocoByBaimn
B J1a0OpaTopHiid podoTi?

7. OxapakTepusyiTe NepeBarn Ta HEIOJIKH OYHUILIEHHS MOBITPS METOJO0M
¢iapTparii.

8. Ak ominuTy €(heKTUBHICTH OUUIIIEHHS MOBITPS?

B~ w

o
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JIABOPATOPHA POBOTA Ne 2
BusHaueHHsi BMiCTY IOHIB KYIIpyMY y CTiYHMX BOJaxX (OTOMETPHYHHUM
MeTo0M. OYHILEeHHS CTIYHUX BOJ METOJOM aJCOPOIIil

2.1 Mera po6GoTu: oOIaHyBaTH METOJMKY BH3HAUCHHS BMICTY 10HIB
KyOpyMy Yy CTI4HIH BoIl (DOTOENEKTPOKOJIOPUMETPUUYHUM METOJO0M; BHU3HAUUTH
KOHIICHTPAIIIIO 10HIB KyIIPyMYy JI0 Ta MICJIs OYHUIICHHS METOI0M aJCcopOIIii.

2.2 KopoTki TeopeTnuHi BizomocTi

Bona BimkpuTHX BOMIOIM, IO BUKOPUCTOBYETHCS IS TOCIOAAPCHKO-TTUTHOTO
BOJIOTIOCTAYaHHS, KyIMaHHS, CIIOPTHBHUX 3aHATh, OPraHI30BaHOTO BiAMOYMHKY, 3
JTIKYBaJIbHOIO METOIO, & TAaKOXK BOJ[a BOJOWM y MEkKaX HACEJICHWX IyHKTIB IMOBUHHA
BIJITTOBIJIATH CaHITAPHUM HOPMaM.

[linnmpueMcTBa, YCTAaHOBM, OpraHizailli, 110 BUKOPHUCTOBYIOTh BOJOWMH ISt
CKUJIAaHHS CTIYHHUX, JPEHAXHUX, MOJMBHUX Ta IHIIUX 3a0pyJAHEHHX BOJ, TMOBUHHI
3a0€3MeUYnTH SIKICTh BOJU Yy MICHSX BOJOKOPUCTYBAHHS BIJAMOBIAHO JO BHUMOT
CaHITapHUX HOPM.

Bumoru 10 nUTHOI BOJIM perymtoloThes Jlep:kaBHUMHU CaHITApHUMHU HOPMaMH
ta npaBwiamu ([CaulliH 2.2.4-171-10) "T'irieHiyHi BUMOTHM 1O BOJM THUTHOI,
MPU3HAYEHOT Il CHOXKHUBAHHS JIIOAMHOK"-  OOOB'SI3KOBHM  JII1  BUKOHAHHS
HOPMATUBHO-TIPABOBUM aKT IEHTPAJIBHOTO OpraHy BHUKOHABUOi BJIaaH, IO
3a0e3neuye (opMyBaHHS JEp>KABHOI TMOJITUKH Yy cdepi OXOpOHU 3JI0pOB'S.
Hamionansauit crangapt JACTY 7525:2014 “Bopga nutHa. Bumorum Tta meroau
KOHTpPOJIIOBaHHS SKOCTI” HaOpaB unHHOCTI 3 01 moToro 2015 poky. Bumoru nanoro
HalllOHAJIBHOTO CTAHJIAPTY € JOOPOBUIBHUMH JUIsl 3aCTOCYBaHHA 1 CyO’€KT
rOCIOJIapIOBaHHSI CAMOCTIWHO TpuiMae pIMICHHS IOAO0 3aCTOCYBAHHS TOJOXKCHb
JNCTY 7525:2014 “Boja nutHa. BuMoru Ta MeToau KOHTPOIIOBAHHS SIKOCTI” Y CBOIN
cdepi AiSITBHOCTI.

CkumaHHs CTIYHUX BOJ Yy BOJIHI OO'€KTH JIONMYCKAETHCS JIMIIE 32 YMOBH
HAsBHOCTI HOPMATHBIB TPAHUYHO JIOMYyCTUMHUX KOHIIEHTpAIliil Ta BCTAaHOBJICHHX
HOPMATHBIB TPAHUYHO JOMYCTUMOTO CKUJAHHS 3a0pyTHIOIOYUX PEYOBHH.

['pannyno gomyctuma koHneHTpaiis (I'JIK) pedoBunu y Boal - BCTaHOBICHU I
PIBEHb KOHIIEHTpAIlii pEYOBUHU Y BO/I1, BUIIE SIKOTO BOJA BBAXXAETHCS HEMPUAATHOIO
JUTSI KOHKPETHUX IIUJIEH BOJOKOPUCTYBAHHS.

['pannuno nonmyctumuii ckup (I'ZIC) peuoBuHuM - Maca peyOBUHU Y 3BOPOTHIN
BOJIi, III0 € MAaKCHMAJIBHO JIOITYCTUMOTO JIJIS1 BiJIBEICHHS 32 BCTAHOBJICHUM PEKUMOM
JAHOTO MyHKTY BOJHOTO 00'€KTa 33 OJUHUIIIO Yacy;

CydacHuil  piBeHb PO3BUTKY IPOMMCIOBOCTI 1 TEXHIKM MOTpedye
BUKOPUCTAHHS METOJIIB aHAi3y, SIKi J03BONSIOTH BU3HAYATH MiKpOKiIbKocTi (10 107
%) pizHux pedoBHH. [IIlupoke BUKOpPUCTaHHS OTPUMAIM ONTUYHI METOAM aHAINI3Y,
3aCHOBaHI Ha B3a€MOJIIi MPOMEHEBOI €HEepTii 3 PEYOBHHOIO, SKA aHAI3YEThCA. 3a
XapaKTepOM B3a€EMO/IIi MPOMEHEBOT €Heprii 1 croco0y i1 3MiHU PO3PI3HSIOTH :

1) aOcopOrifinuii aHaii3, TOOTO aHali3 IMOIJUHAHHS CBITJIA PCUYOBHMHOIO, SKa
BU3HAYAETHCS Yy BUIUMIHN, ynbTpadioieToBid Ta 1H(padyepBOHIN 00J1aCTIX
criekTpy (cnekTpodoroMerpisi, POTOKOIOPUMETPIs);
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2) aHami3 TOTJMMHAHHA 1 PO3CIIOBAaHHA TPOMEHEBOI EHEprii 3BaKEHUMH
YaCTUHKAaMU PEYOBHHU, KA BU3HAYAETHCS (TypOiauMeTpis, HeeaoMeTpis);

3) daroopoMeTpUUHHE (JIFOMIHECIICHTHH) aHajIi3, 3aCHOBaHUI Ha BUMIipIOBaHHI
BTOPUHHOTO BUIIPOMIHIOBAHHS, SIKE€ BHHHKAa€ B pe3yJbTaTli B3aeMOJii
IPOMEHEBOI €HEPrii 3 PEUOBUHOIO, SIKa BUBHAYAETHCS.

Haiibinpiie po3noBCIOKeHHsT HaOynu aOcCopOIliiHI MeToaud aHamizy i
(hOTOKOJIOPUMETPHUYHI. TypOinumeTpuyHi 1 HederoMeTpruyHI METOIU
BUKOPUCTOBYIOTHCS 3HAYHO MEHINE, B THX BHUIIAJKaX, KOJU JJII PEUYOBHUHHU, SKa
BU3HAUAETHCS HE BHA€Tbca miaiopatu edeKkTuBHI (HOTOMETPUYHI peareHTH.
droopomMeTprUIHANA (JTFOMIHECIIEHTHHN) aHaT3 TaKOXK Mae 0OMEKEHE 3aCTOCYyBaHHS
yepe3 Te, M0 TIIbKA HEBEJIMKA YacTUHA CIOIYK Ma€ 37aTHICTh 10 (hrayopecueHiii
JOCTaTHHOI IHTEHCUBHOCTI.

Domomempis — OAWUH 3 OCHOBHUX METOJ/IB BH3HAUCHHS HEOPTraHIYHUX
3a0pyHIOBaYiB CTIiYHOI BOJW. B ¢oToMeTpuyHMX MeToAax aHali3y BHUMIPIOIOTH
MOTJIMHAHHS CBITJIa PEYOBUMHOIO, 5Ky AaHAII3yIOTh MICIS BBEJCHHS B PO3YMH
pEaKkTUBy, SIKUUA pearye 3 KOMIIOHEHTOM, IO BH3HAYAEThCS B CTIYHINA BOMII, 3
YTBOPEHHSM CIOJIYK 3 IHTEHCUBHHUM 3a0apBIICHHSIM.

Bynab-sika pedoBHHA B1JIOMBAE 1 MOTJIMHAE €JIEKTPOMArHITHE BUIPOMIHIOBaHHS.
PedoBuHM, sIKI TOTJIMHAIOTH MTPOMEHI JOBXKUHOK XBUIIb Bix 400 10 760 HM (BUIHUME
CBITJIO), 3a0apBJIcHI.

Xapakrep 1 BeTu4YrHa NOTIMHAHHS 1 BIIOMBAHHS CBITJIA 3AJIEKUTH BIJl IPUPOIU
PEYOBHHM 1 MOTO KOHLIEHTpALli B CyMilIi.

Domoxonopumempisi — aHalli3, 3aCHOBAHUM Ha BUMIPIOBAHHI MOTJIMHAHHS
BUIUMOTO CBITJIA oe3 MOINEPETHBOTO BUIUJIEHHS MOHOXPOMATHYHOTO
BUINPOMIHIOBaHHS (BUKOPUCTOBYIOTH O1J1€ CBITJIO, MPOMYIIEHE Yepe3 CBITIOPIIBTPH).
CBITIODUIBTPU MPOIYCKAIOTh MPOMEHI TUIBKM B KOHKPETHOMY MPOMDKKY JOBKHH
XBWJIb 3 IMHPUHOIO TPOIYCKAHHSA A1/ max - X1 omax i MPAKTHYHO ITOBHICTIO
MOTJIMHAIOTH MPOMEH1 THIITUX JTOBKWH XBHIIb.

B ocHOBy aHasti3y MOKJIAJ€HO BJIACTUBICTH 3a0apBJIICHUX PO3UYMHIB MOTJIMHATH
CBITJIO, SIKE MPOXOJMUTHh YEPE3 PEUOBUHY, 3 1HTEHCUBHICTIO I,. Ilicist mpoxomxeHHs
Yyepe3 peYOBUHY ITHTEHCUBHICTD CBITJIA 3MEHITY€EThCs 10 1 .

BianoBigHO 10 OCHOBHOTIO 3aKOHY CBITJIONOIVIMHAHHS — 3aKkoHy byrepa—
JlambGepra—bepa, skuil MOKIaJAEHU B OCHOBI OLIBIIOCTI (POTOMETPUUYHHX METOIB
aHaii3y), MIX MOTJIMHAHHSIM BUIIPOMIHIOBAHHS PO3UYMHOM 1 KOHLEHTPALIE€I0 B HHOMY
pedoBUHM, 110 aHaMi3yeThes (C) iCHye BITHOIICHHS :

[=1g*10°-¢ (2.1)
ne C — KOHIIEHTpallisi peYOBUHHU, sIKa TOTJMHAE CBITJIO, MOJIB/JI.
L — ToBImMHA 1Iapy PO3YMHY, IO MMOTIUHAE CBITIIO, CM.

€ — MOJISIPHUM KOE(IIIEHT CBITIONOIIMHAHHS.

Jlnsi BU3HAUEHHS CYTlI BEIMYMHU € MPUHAMAIOTh KOHIICHTPAIID PO3YHUHY
1 Monw/n 1 ToBIIMHY mapy 1 cM. Toai MoasipHUNA KOe(IIll€HT MOTJIMHAHHS - ONITHYHA
ryctuHa | MoJb pO34MHY, TIOMIIIEHOTO B KIOBETY TOBHIMHOIO | cMm. BenmuwHa €
MOKa3y€e 1HAWBIAyadbHI BJIACTUBOCTI PEYOBWHU, 3MIHIOIOYHCH 13 3MIHOKO JIOBKWHU
XBUJIl TIOTOKY 1 TEMIIEPATYPH PO3UUHY.
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[lornmuHaHHS BUMPOMIHIOBAHHS MOXJIMBO XapaKTEPU3yBaTH BEIMYUHOIO
OINTUYHOI TycThHU D :

D=-IgT (2.2)
D= Ig[% (2.3)

Benmnunna D moxe mpuiiMaté Oynab-siKi MO3UTHBHI 3Ha4eHHs (Big 0 g0 0),
MPOTE Cy4acHi MPUCTPOI JO3BOJISIOTH BUMIPIOBATH BEIMYMHU ONTUYHOI TYCTHHH, HE
Oinbie 2. Skio BpaxyBaTu piBHSIHHA (2.1), OTpUMYy€EMO PIBHSHHS:

D=¢L-C (2.4)
3 SKOrO BHUXOAUThb, IO ONTHYHA TYCTHHA PO3UYMHY MNPAMO-TPOMNOPIIiiiHa
KOHIIEHTpaIlli pe4OBUHU B po3unHi. B 11bomMy Bunaaky rpagik 3aJexHOCTI ONTUYHOT
ryctuau D Bix konnenTtparii C € npsamoro midiero (puc. 2.1).

D 4

|
|
I
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
i

[
»

C1 C: Cs Cs C, mr/am*

Pucynok 2.1- 3anexxHicTh ONTHYHOI I'yCTUHH D Big KoHIEHTpalii po3unny C

Bbynb-sike poromeTpruHe BU3HAYEHHS! BUKOHYETHCS B TPH €TAIlH :
1. OnepxanHsi 3a0apBJICHOTO CTaHy JOCHIJKEHOI CIOJYKH 3a JOTOMOTOK TEBHOT
XIMIYHOI peakIii.
2. BumiptoBaHHs CBITJIONOINIMHAHHS MPOAYKTY peakiiii, HaMpuKIIaJ, BUMIPIOBAaHHS
ONTUYHOI I'YCTUHMU.
3. BusHaueHHsS KUIbKOCTI PEYOBMHH, LI0 AHAMI3YEThCS 3a BEIUYMHOIO ONTHUYHOI
T'YCTUHH.
Memoou susHauenHs KOHYeHMpayii po3uuUHy.
Icnye nekinbka METOJIB BU3HAYEHHS KOHIIEHTpAIlli PEUYOBUHM HAa OCHOBI
BUMIPIOBAHHS ONTUYHOI T'yCTUHH D:
1.  Memoo po3paxynky OCHOBaHMN Ha BUKOPHCTaHHI OCHOBHOT'O 3aKOHY
CBITJIOTIOTJTMHAHHS.
[Ipu Bimomiil TOBmIMHI IHapy po3unHy L 1 KoediiieHTa €, KOHIEHTpAIIisd
po3unHy, 10 aHani3yeTbca Cy PpO3paxXOBYETHCA IMICHS BUMIPIOBAHHS ONTUYHOT
I'YCTHUHH 32 (POPMYJIOI0:
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Cx=DlI(e’'L) (2.5)
OOMexeHHST MEeToZa B TOMY, IO HE 3aBKIU BiJJOMa BEJIMYHMHA MOJISIPHOTO
Koe(irieHTa MOTJIMHAHHS €.

2.  Memoo cmanoapmy OCHOBAaHUM Ha BHUMIPIOBaHHI OINTUYHOI TYCTHHHU
PO3YMHY, IO aHAJII3YETHCS Ta CTAHAAPTHOTO POIUHUHY:
Dy=¢-L-Cy (2.6)
D, =¢&L-C (2.7)
HeBinoMy KOHIIEHTpAIIII0 PO3UYUHY PO3PAXOBYIOTh 32 (POPMYIIOIO:
Cct-Dx
Cy= Der (2.8)

npu mocTiiHux €, L. MeToa BUKOPHUCTOBYIOTh NPU OJWHUYHOMY aHamizl. s
3MEHIIICHHsS] TOXMOKM KOHIIEHTpAIlli CTaHJApTHOrO PO3YMHY MiIOMParoTh Tak, 1100
onTuuHi rycTUHU Dy 1 De¢; BIAPI3HAIUCS K MOXKIIMBO MEHIIIE.

3. Memoo epadyrsanrvhoco epagika 0CHOBaHWUW Ha 3MiHI ONTUYHOI T'YCTHHH
JeAKO1 KUIbKOCTI CTaHAAPTHUX PO3YMHIB BiIoMUX KoHieHTpalii C;, C,, C, ... Cy 1

mo6yoBi 3anexHocti D = £ (C).

[Ipy BUKOHaHHI OCHOBHOI'O 3aKOHY CBITJIONOIJIMHAHHS, LS 3aJEKHICTb
BUPAXA€TbCA TpadiuHOI0 MPsAMOI0, SKa BHUXOAMTH 3 I[IOYAaTKy KOOpPJMHAT.
KoHuentparito po3unHy 3HaxXosaTh 3a rpadikom (puc. 2.1), micis BUMIpHOBaHHSA
HOr0 ONTUYHOI TycTHHH Dy

4. Memoo 006agok.

OcHOBaHMI Ha TMOpPIBHAHHI ONTHYHUX TYCTUH pO3YMHY HEBIIOMOI
KOHLIEHTpalii 1 TOro > pPO3YMHY 3 A00aBKaMU CTaHAAPTHOTO PO3YMHY BIAOMOI
KOHLIeHTpauii. Merong A00aBOK SBISEThCA PI3HOBUAOM METOJA TOPIBHAHHS.
3acTOCOBYBaTH L€ METOJA MOKJIMBO TUIBKM B TOMY BUNAAKY, KOJIM KOHILIEHTpAaIli
PO3UYMHIB HE CylepedyaTb OCHOBHOMY 3aKOHY CBITJIONOTJIMHAHHS.

5. Jlugepenyitinuii memoo € pi3HOBUIOM METOJY T'paayloBaJibHOTO Tpadika i
3aCTOCOBYETHCS ISl BU3HAUCHHS BUCOKHUX KOHIeHTpartii LIIP.

6. Memoo gpomomempuurnoco mumpysanus OCHOBAHUW Ha BU3HAYECHHI TOUKH
€KBIBaJICHTHOCTI 32 3MIHOIO ONTUYHOI T'YCTHUHH B TIPOIIECI TUTPYBAHHS .

doToMETpUYHI METOAM  3a0e3MeUyl0Th BHCOKY TOYHICTH 1 IIIHPOKO
BUKOPHUCTOBYIOThCS /JIsl BU3HAYEHHS KOHIIEHTpAIlil pO3YHHIB.

Hebesneka 3a6pyoHenHs HABKOIUWHBbO20 Ccepedosuya IOHAMU KYNPYMY

OcHOBHI JpKepena 3a0pyJHEHHS JOBKULIS KYNPYMOM — MiJIPHEMCTBA
KOJILOPOBO1 MeTanyprii (iX MpOMHCIIOBI BUKUIH, BIAXOIHU, CTIYHI BOJAU), TPAHCIOPT,
KY[IPYMOBMICHI ~ MECTULUMAM 1 MIKpoJoOpuBa, MIANPUEMCTBA TalibBaHI3allii,
BYIJIEBOJHEBl BHMJIM TaIMB Yy PI3HUX Taldy3siX MPOMHUCIOBOCTI. Piunuii oOcsr
TEXHOTCHHUX HAJIXO/UKCHb KYNPYyMy Y HABKOJMIIHE CEPEAOBUINE CKIATAE: B
atmocdepy — 56 tuc. T, 3 Biaxomamu — 77 THC. T 1 3 AoOpuBamu — 94 Tuc. T; B
pe3ynbTaTi poObOTH XIMIYHUX MIAMPUEMCTB HA MOBEPXHIO 3€MJIl IMIOPIYHO HAJAXOAUTH
ot 155 Ttuc.T. Y kaMm'sHOMYy BYriUll MICTUTBCA 10 15 Mr kympymy Ha 1 Kr.
Bracninok crnamtoBanHs Byriyuisi 1 HahTe B armocdepy MIOpIYHO HAAXOIAUTH OIS
2100 T xkynpymy. B Vkpaini HaitOinbie 3a0pynHeH1 KynpyMOM IPpyHTH M. X€pCOHY,
ae MakcuMmanbHui  BMmicT mepeBunrye [JIK nmns  1pynty y 7,3  pasm.
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CinpcpKOrocnoiapchbki yriias 3a0pyJHeH1 MPOMUCIOBUMU TOKCUKAHTaMU 3 BMICTOM
KynpyMy y XepcOHChbKiM 1 XMEeNbHULBKIA 00JacTsIX, /1€ CepelHE IEePEBUILECHHS
(hoHOBOTO PIBHS y I'PYHTI CTAaHOBUTH 2,2 pa3u, y MukomnaiBcekiit — 1,5 pa3u. Brums
KyIpyMy Ha JOBKUUISA TPOSBISETHCS B TOMY, IO 3a0pyJHEHUN BOJOPO3ZYMHHUMU
CIOJIyKaMH TPYHT BTpada€ YiTKy CTPYKTypy, HOTro 3arajbHa IOPHUCTICTh
3MEHIIYEThCS,  pYHHYBaHHS  CTPYKTypH  MPU3BOJUTH 10  TMOPYIICHHA
BOJIONIPOHUKHOCTI, TOTIPIIEHHS BOJHO-TIOBITPSHOTO PEXHMY TIPYHTIB. 3 pi3HUX
JDKEpeN KyNpyM MOKe MOTpaIuisiTh y MOpchbki Boau. Hampuknazn, y YopHomy mMopi
KOHIIGHTpALIis KympyMy pocsrae 30,2 Mkr/aM°, y TOBEPXHEBOMY mrapi Bog CBITOBOTO
OK€aHy L uI/I(l)pa nocsrae 3uaueHus 235 Mxr/ am°. Y Bofi CIIOJIYKH KYIIPYMY JOCHUTH
TOKCUYHI JIJIsl BCIX MPEJCTaBHUKIB BOAHOT cpayHH 1 ¢paopu. Po3unnni X7opHz 1 HITpaT
KyIpyMy TOKCH4HI s pubu y xonuentpauisx 0,01 — 0,02 mr am*/, Toai sk cama
MIJIb IOMIPHO TOKCHYHA. ¥ M'AKI{ BOZA1 KYIPYM BHUSBIISI€ OUIBII TOKCHUYHY 110, HIXK Y
TBepAi. BHUCOKY TOKCHMYHICTH y BOJI MpOSIBIsE CyiabdaT Kympymy, BiJl Majux
KOHIICEHTpAIl{ IKOTO TUHYTh MPICHOBOJIHI MOJIIH, I'IBKH, CiroBl pubu. BcTranosnena
BHCOKA TOKCHYHICTh MiJll 1 CIOJIYK KyNnpymy JJisi TpyHTOBOi Mikpoduiopu. Ilicms
00poOKM  Kympo3aHoM a00  OOpJOCHKOI  CYMIINIIIIO  3Ha4YHa  KUIBKICTH
MIKpPOOPTaHi3MiB y TPYHTI 3HMWXKyBanach Ha 21 — 72%, a y BUNAAKy CIIOPOHOCHUX
MikpooporaHizmiB — Ha 23 — 92%. Cnonyku Kynpymy OPUTHIYYIOTH JisUIbHICTD
HITpUdikyrounx O6akrepid. [ligBuieHni BMICT KyIpyMy y TPYHTI 3MEHIIY€E BpOXKaii
a00 BUCOTY pociuHHU (11 OyJI0 BCTAHOBJIEHO ISl BIBCA Ta KOHIOIIMHU), BUKJIUKAE
3aru0esib TOIIOBUX YEPB'SKIB.

VY xapuoBl NPOAYKTH HaAMIpHA KUIBKICTh KYNPYMY MOXE MOTPAIUIATA 3
oBoyaMH 1 (¢pykTamu, sKi nepea  30MpaHHSAM  HECBOEYACHO  OOpOOISIIM
OTPYTOXIMIKaTaMu 3 BMICTOM KYIpPYyMY, 3 MIJHOTO MOCYAY, Yy SKOMY 30epiraiu
MPOJYKTH, 13 3a0pyIHEHOI0 KyNpyMOM BOJOI. biojoriyHa pojb KyNnpymy JyxKe
BakiuBa. EneMeHT BXOAWTHh y KPOB'SHUN MITMEHT HUKYHMX TBapHUH (T€MOIlIaHIH), B
reMaTOKYyMpeiH KPOBI BUIIUX TBAPUH, & TAKOX y Taki MOPQipUHU TBAPUHHOTO CBITY,
AK IMTOXPOM 1 TypaluH, BXOAWTh 1O CKJIaay €H3UMIB, MpPUIMAE y4acThb Y
(dhepMEeTaTUBHUX PEAKINiSAX, MpoIlecax KPOBOTBOPEHHs, IMYHHUX TMpoliecax, oOMiHi
pedoBuH. HasiBHICTE KympymMy B OpraHi3Mi CTBOPIOE MOKJIMBICTh YTBOPEHHS
PEYOBHH, HEOOXITHUX Uil MUXaHHSA KIITUH. KynmpyM — HEOOXiMHHMA MIKpPOETIEMEHT
JUTSL JIIOJJUHU, TOMY HOTO ONTHUMAaJbHI KIUTBKOCTI TOTPIOHI y CKJIaal XapyoBUX
MPOJYKTIB. 3a 3BUYAMHUX YMOB JIIOAMHA OJIEP)KY€ Ha 0Oy MEpeBa)KHO 3 'IKero B
cepeaHroMy 2 — 5 Mr kympymy. [lorpeba B kympymi ckiagae Ijisi JOPOCTUX 3a
3BUYAiHUX yMOB 1,5 — 3 Mr, a mpu HampyKeHid M'si30Biid poOOTI HAAXOMKEHHS
KyIpyMy He Moke OyTu Hibkue 4 — 5 mr. barato Kynpymy MICTATh nmeHuus (25
MI/KT) 1 oBec (23 mr/kr), Mano — peaska (1 mr/kr), Tomatu (2 Mr/kr) i Kypstdi stins (2
Mmr/kr). Tino gopocioi moauau macoro 70 Kr MicTuTh BChoro 50 — 120 Mr kynpymy.
VY neposBeneHiit kpoBi moauHu Mictutbes 100 — 140 Mxr % kynpymy, y miasmi — 60
— 150 mxr %, y popmenux enementax — 66 — 130 mkr %, y ceui — 0,016 — 0.033 mr/m.
VY HOpMI €JIEeMEHT PO3MOJIIISAETHCA B OPTaHi3Mi HACTYITHUM YHHOM (B M T % Ha cupy
TkaHuHy): neviaka — 0,3 — 1,3, mo3zok — 0,1 — 0,6, cepue — 0,1 — 0,6. aHupku — 0.17 —
0,3, cenesinka — 0.26, kictku — 0,1 — 0,6, m's13u — 0,54: Bomoccs 4oioBikiB — 14,0+£2,5
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MKT/T, BOJIOCCSI KIHOK — 16,4+3,2 MKr/T, y HirTsax — 11 — 53 mkr/r, y mkipi — 65
MKr/100 mr, y xiHouyomy mosomi — 0,24 — 0.5 mxr/mr. I3 3aragpHOi KIJIBKOCTI
KyIIpyMy, sika HaJIlIIIa B OPTaHi3M IpoTIroM ao0u, 3acBoroeThes Outst 30 — 40%,
peniTa nepexouTh y cyibdig 1 BUBOAUTHCA. [lornvHeHnii KynmpyM BCMOKTYETHCS Y
INUTYHKY 1 BEPXHIX BIJUIAX TOHKOIO KHUIIEYHUKA MPOTATOM MEPIIMX JIBOX TOJUH
micisd HaAXOMKEHHSA. Y KpOBI KYINPYM TpPaHCIOPTYEThCS aabOymMiHOM. binbina
YacTMHA 3aCBOEHOTO KyNpyMy HaAXOAWTh Yy TIEUIHKY, J€ 3B'A3yeTbcad 3
[IEPYJIOTUIa3MUHOM; Y TAKOMY CTaH1 MUPKYIoe 10 90 — 96% Bcroro Kynpymy, sikwmii
MICTUThCS y cupoBartili kposi. bing 80% abcopboanoro Kynpymy BUBOIUTBCS depe3
MEYiHKy 3 OB4I0, 16% — uepe3 kumieyHuk 1 Ounst 4% — yepe3 nupku. llepiox
010JIOTIYHOTO HAMIBBUAUICHHS KYyNpyMy 3 OpraHi3My JIOJUHH CKiagae Ous 4
THKHIB.

KynpyMm — BUCOKOTOKCHUYHHI €JIEMEHT, SIKU MO>XE€ BUKJIUKATH SIK TOCTP1, TaK i
XpoHIYHI OTpyeHHs. CHEeKTp TOKCHYHOI [ii KYNpPyMy JOCHUTh IIUPOKHHM 3
PI3HOMAHITHUMHM KJIHIYHUMU MposBaMH. MexaHi3M TOKCHUYHOI Jii Kympymy
3BOJIUThCS A0 OnokyBanHs SH-rpyn OuikiB, ocoOnuBo ¢depmenTiB. Kynmpym mae
3/IaTHICTh TMIJBUIYBAaTH TMPOHUKHICTH MeMOpaH MITOXOHJAPIA 1 TOMY BOJIOJIE
BHCOKOIO TeNaTOTOKCUYHICTIO. [Ipu roctpomy OTpyeHHI BiJOYBA€ThCSI BUpAKEHUN
reMoJIi3 ePUTPOIUTIB. [HTOKCHKAIlI CHOJyKaMU KyHpyMy MOXKYTh OyTH CYIYyTHI
ayTOIMyHH1 peakiii 1 MOpylieHHs MeTadoni3My MoHoamiHiB. [lpu mocmimxeHH1
TOCTPOr0 OTPY€EHHS TBAPHH BHUBJICHA TOKCHYHA Jis CIIONYK KYIIPYyMYy IpU BBEJICHH1 Y
IUIYHOK, MPHU IHTaJSUIMHOMY HAJXOPKEHHI Ta BHYTPIIIHBOYEPEBHOMY BBEICHHI.
Crnocrepirajin rocTpi OTPYEHHS JIIOJE€W TPHU MPOTPABIIOBaHHI 3€pHA (DYHTIUAOM,
AKUM MICTUB KapOoHat 1 cyabdar kynpymy (II) 1 no 0,005% Apceny, npu o0poOii
BUHOTPAJIHUKIB KYIIPOMOBMICHUMHU (yHTIIUAaMU (MIAHMM Kymopoc, OopJochKa
cymil, Tiapokcocyabdat 1 rigpokcoxsopna kynpymy (1)) 3a momomororw HaBiCHUX
OGIPHCKYBadiB PH KOHIEHTPALi aepo30ist y moBiTpi Bix 1 1o 130 mMr/m°. Bracmizok
OTPYEHHS BUHUKAJIN XapaKTepHI CUMIITOMU — HaMaJu Kaluiio, 0071 y >KUBOTI, 1HKOJIA
HOCOB1 KpoBoTedi. CTaH "MITHONIPOTPABHOI JIMXOMAaHKU'" TpuBae 3a3Buyail 3 — 4 mHi.
3BUKAaHHS HACTYIMa€ JOCUTh IIBUIKO. XapaKTEPHOI O3HAKOK «MIIHOMPOTPABHOI
JUXOMAHKU» y TOPIBHSIHHI 3 «JIMBAPHOIO» («IIMHKOBOIO») € YpaKeHHS IILTyHKOBO-
KHUIIKOBOTO TpakTy. [ITyHKOBO-KUIIIKOB1 pO3JIay OMKMCaH1 TpH J1ii OPOH30BOTO MUY
1 BOuxaHHI Opu30K po3umHy rigpokcuay kympymy (II). Ommcanmii cmeprenbHUN
HACHIZAOK BIJ BAUXaHHS AUTHHOI mnopoiiky Opon3u (70 % mimi 1 30 % uuMHKY).
Bimomi Baxkki XapuoBi OTPYEHHS JIIOJIeH KYIIPYMOM 3 TMHTHOIO BOJO0, IMMOHAJIOM,
ATMYOBOIO IMACTHIOK. [HCEKTHIMIM, SKI MICTATh CIHOJYKH KYOpyMy, TIpH
HAJXO/KEHHI Y TpaBHHUU TPaKT y MPOIECi OMPUCKYBAaHHS BUKIWKAIOTHh y TEPIIY
4epry MeTaJieBUi MPUCMaK y pOTi, HYyAOTYy, O0J1 y >KMBOTI, TPOHOC 3 JOMIIIKAMHU
KpOBI, MIPU BAXKHUX (popMax — ypakeHHs NEYiHKU, TEMOJIITUYHA aHEeMIs, reMaTypis,
HEeKpOoTHYHHK Hedpo3. Bimomi cmepTenbHl BUMAIKU BiJl OTPYEHHS PO3IYHHOM
cyabdaty kynpymy (II).

XpOHIYHUI BIUIUB MiJii 1 COJIel KyNnpyMmy BHUKJIMKae (PyHKIIOHAJIbHI pO3Jaau
HEPBOBOI CHCTEMH, TIEYIHKH 1 HUPOK, yTBOpeHHs 30 BUpa3ok 1 nmepdoparlito HOCOBOI
neperopoaki. CUMOTOMU XPOHIYHOTO OTPYEHHS Yy 3a3HAUEHUX BUMAAKAX 3aJIeXkKald
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BiJ crienudiku BUpoOHULITBA. BoHu nposiBisunch GyHkuionansaumu 3minamu [{THC,
ypaXeHHAM TmepudepiiiHoi CUCTeMH, 3HMKEHHAM IMYHOO10JIOTIYHOI PEaKTUBHOCTI,
ypaXXeHHAM 3yOiB 1 CJIM30BOi poOTa, TacTPUTaMH, BHUPA3KOBOIO XBOPoOOIO (Y
pPOOITHUKIB €JIEKTPOJITUYHOTO padiHyBaHHS Mifi); Y BUIJISAI PUHITIB, (PApUHTITIB,
racTpUTIB, 3MEHILIEHHS €MHOCTI JIereHb, NOpPYIICHHS (QYHKIII TEYiHKUA 1
OumipyOiHemii. € YiTKa 3aJ1eXKHICTh KOHILIEHTpAIlli KyIpyMy Y BOJOCCI POOITHUKIB Bij
CTaxXy 1 Xxapaktepy poOotu. CHONyKHM KynpyMy MpOSIBISIOTh MICHEBY IO,
MOJIPa3HIOIOYH IIKIPY, YaCTO BOHU BUKJIHUKAIOTH AJIEPTiuHi IEPMATUTU (4aCOM ax 0
HEKpo3y) Ta ek3emy. OpraHu BHKOHABYOi BJIAJIA, MICIIEBOTO CaMOBPSITyBaHHS
3000B's13aH1 3a0€3MEUUTH JKUTENIB MICT Ta IHIIMX HACEJCHUX IYHKTIB MHTHOIO
BOJIOIO, KUIBKICTh Ta SIKICTh SIKO1 MOBHHHI BIATNOBIIaTH BUMOTaM CaHITAPHUX HOPM.
BupoOnuumii KOHTPOJIb 3a SKICTIO MUTHOI BOJY B MpoIieci ii 1o0yBaHHS, 00poOKU Ta
y PO3NOAUTBHUX Mepekax 3A1HCHIOIOTh MIANPUEMCTBA BOIOIIOCTAYaHHS.

OuwnIneHHs] CTIYHUX BOJ BIiJl CIOJYK KYNpymMy B Ja0opaTopHiii poOoTi
MIPOBOJIATH METOJOM aJICOPOITIi.

Aocopoyis - BUOIpKOBE NOTJIWHAHHS PEYOBUHM 3 Ta30BOI0 YU PIIKOTO
CEpelloBUIlla TOBEPXHEBUM IIIApOM TBepHoro Ttina (amcopOenty). OOepHeHHI 10
azicopOI11ii poriec Ha3uBa€eThes ecoporiero. HalOimbin epeKTHBHUM acOpOSHTOM €
aKTUBOBAHE BYTULIS PI3HUX MapoK. AKTUBOBaHE BYIULIS 3aCTOCOBYIOTh HE TUIbKHU
JUIS OYMILEHHS CTIYHUX BOJ, ajie ¥ JUIsl pPO3JIJICHHS Ta30BUX CyMillIel, B MPOTUra3ax,
K HOCI{ KaTaji3aTtopiB, B ra3oBiid XxpomaTtorpadii, 1 OYMIIEHHS LIyKPOBUX COKIB B
XapyoBiil IPOMUCIIOBOCTI, B MEUIIMHI.

AKTHBOBaHE BYTIJIA € HOPUCTUM MAaTepiajioM, TIOPU SIKOTO 32 CBOIM PO3MIPOM
MOXXYTh OyTH pO3MOAUIECHI Ha 4 BUaU: Mikporopu po3Mmipom 10 — 20 HM, nepexiaHi
nopu — 4 — 10 uM, cynepmikponopu — 4 — 1.6 HM 1 Mikporniopu — He Outbln 1.6 HM.
E(eKkTuBHICTh aKTUBOBAHOTO BYTULISl 3yMOBJIIOETHCA HASIBHICTIO B HUX MIKPOIIOp, a
TaKOX B IMEBHIN Mipl CyNepMiKpomnop. XapakTEPUCTHKA PI3HUX MapOK aKTUBOBAHOTO
BYTJUISI HaBeieHa y Tabmuit 2.1,

Tabmuug 2.1 — XapakTepucTiKa JesIKUX MapOK aKTUBOBAHOI'O BYTLILIS

Mapxka Ws, eM°/r Wor, eM/r | Wog, eM/T Bo1-10°, Bz 10°,
rpaz(z rpaz(2
AI'-3 0,891 0,3 - 0,7-0,8 -
BAY 15 0,22 0,55
AP—Ne 0,7 0,19 0,18 0,74 3,42
KAl 1,0 0,23 0,13 0,7 3,1
HoaHui
KA - 0,12 - 1,08 -
MOJIOTHM
CKT 0,98 0,5 - 0,83 -
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Ipumitka. Wy; — 06’em mikporiop, Wo2 — 06’em Makporop. Ilo crocyeTbest Makporop Ta
NepexiHuX Mop, TO iX copOIiiiHa aKTUBHICTb BUSBIISIETHCS TIIBKH COpOLI€I0 PEYOBUHH,
MMOBEPXHEIO CTIHOK Ta KUIBKICTIO COPOOBAaHOI HA HUX PEYOBHMHHM 1 € 3HAYHO MEHIIIOK0, HIXK B
Mikporopax. TomMy Makpomopu Ta NepexiIHi MOpu € IIISAXaMu MigBOLY copbary a0
Mikporop. JIpyrorwo Ba)XJIMBOKO BEJIMYMHOK aKTHBOBAHOTO BYTUUIA € CTPYKTYPHO-
eHepreTMYHa KOHCTaHTa B, rpax’. BoHa MOXe NPHBOIMTHCH JUIS MIKpONOp Ta
cynepmikporiop (Boi, Bo2). XapakTepucTikamMu aKTHBOBAHOTO BYTULIS TaKOX € HACHITHA
Maca, I/CM"; MeXaHIqHa MIIHICTb, %; qiaMeTp 3epeH, MM; I1iHa 3a | T, TpH. TOIIO.

3acTOCyBaHHSA NPUHLMIY 3aBUCIOr0 (KUILISAYOro) Imapy aicopOeHTy s
copOrIrii 3a0pyAHIOBAILHUX OpPTaHIYHUX PEYOBHUH J1a€ 3MOTY BHPIIIATH 3aBIAaHHS
Oe3nepepBHOI 3aMiHM aJCOpPOCHTY B ycTaHoBIi (puc. 2.1), cmpornye pereHepartito
BiAnpanboBaHoro Byrumis. Kpim Toro, mpu mpoMy MOKHa 3amoOIrTH MPOIECY
3aMyJIIOBaHHS IIapy aJcopOEHTY 1 3aCTOCOBYBAaTH JApiOHI (pakilii aKTUBOBAHOIO
Byrums (0,2 - 0,5 mm). Lle mae 3mory 3HaA4HO CKOPOTHTH Yac JIOCSTHEHHS
azcopOIiifHOT piBHOBaru. AacopOI1it0 MOXHa 3/1IMCHIOBATH SIK B OJTHOMY ajicopOepi,
TaK 1 B 0J10111 3 IBOX a00 TPHOX MOCIIAOBHO 3'€JHAHUX araparib.

=

I_ L I

Pucynoxk 2.1 — Cxema ajgcopbepa i3 3aBUCIUM (KUIUJISTYKUM) IIIAPOM
aKTUBOBAHOTO BYTUIS: 1 - BUHOCHUM YIIUIBHIOBAY BYTULIS; 2 - IIEHTpaJIbHA TpyOa
JUTsI TIOJITaBaHHS BOJIU HA OUYHUIIEHHS; 3 - KUIblieBa TpyOa JJisi BUBEACHHS
3a0pyJHEHb; 4 - PO3MOJUIBbHI IPATKH; O - TUPY30P

BianpanpboBane akTMBOBaHE BYTULIS PEreHEPYIOTh BIATOHKOIO aJcOpOOBaHUX
JOMIIIOK  Maporo, SKIIO BOHM BHUKOPHUCTOBYIOTHCS, a00  JI€CTPYKTHUBHOIO
pereHeparti€ro, sKio aacopOOBaHi JOMIIIKH 3HEIIKOIKYIOThCS.

2.3 ExcriepiMeHTaJIbHA YaCTHHA
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Peaxmueu ma obraonanus:

CraHgapTHHH po34MH MigHOro Kymopocy (3.9063 r/ am® CuSO,x5H,0 +

51/ nm° H,S0,); amiak po3Gasiernii (1:1);

Kon6u (100 mn); mmumiaapu (25 mi); KOK-2.

Kosonka 3 akTHBOBaHMM BYT'UJLISIM; CTIYHA BOJIA JIO 1 MIC/IS OUMILICHHS.

Xio ananizy.

Y BOJHUX pO34YMHAX 10HM KYNPYMY YTBOPIOIOTH 3 aMiakoM KOMILJIEKCHI
CHONYKH - aMiakaTh CHHBOTO KOJBbOPY, SIKI XapaKTepU3YIOTbCS HASBHICTIO JBOX
MaKCUMYMiB noriiuHaHHA — Tipu 590 #M 1 670 HM (4epBOHUN CBITIOPIIBTD).

Cu®* + 4NH; — [Cu(NH,;),]**
Ilobyoosa epadyroeanvriozo epagiy:
1. BimiOpaTH (3a BKa3iBKOIO BUKJIaJa4da) 3a TaHUMH Ta0m. 2.1 B MipHI KOJIOH
Ha 100 mu1 BiAOOBIAHI 00’ €MU CTAHAAPTHOIO PO3YMHY MIJIHOTO KyHOpPOCY, TOBECTH
JI0 MITKU JUCTHJIHOBAHOIO BOJIOIO MPUTOTYBATH 3a AAaHUMU Tabmuill 2.1 po3yuHu 3
PI3HOIO KOHIICHTPAIII€I0 10HIB KyIPyMY JJI MOOYI0BU KalliOpyBaJIbHOI KPUBOI.

Tabmuus 2.1 — Jlani 1 noOy0BH TpagyroBajIbHOTO rpadiky

No Ceuz+) Mr/am° V crangapTHOrO Onruuna
posunry CuSO 4- 5 H,0 , cm® rycruna (D)

1 500 50

2 250 25

3 200 20

4 100 10

5 75 7,5

6 50 5

7 40 4

8 25 2,5

9 20 2

10 10 1

11 5 0,5

12 2 0,2

13 1 0,1

14 0,5 0,05

2. o 25 CM° KOJKHOTO 3 po3uuHiB goaatu 10 oM amiaky 1 15 o
JUCTUIILOBAHO1 BOJIH.
3. Bumipstu ontuyny ryctuny npu 590 um:
llopsook euxkonanus pooomu na npubopi PEK KOK-2
[TinroToBka 10 poboTH

VYBIMKHITh KOJIOpUMETP 32 15 XBWIMH A0 modatky BuMipiB. Ilig yac nporpiBy
KIOBETHE BIJIJIIJICHHSI TOBUHHO OYyTH BIJKPHUTE.

BcTanoBiTh HEOOX1AHY /TSl BUMIPIOBAHHS JTOBKUHY XBHUII.

BcTraHoBiTh MiHIMQIBHY YyTJIHMBICTE Kojopumerpa. JlJis 1bOTO pydKy
“4ayTIMBICTH” YCTAaHOBITH B MOJIOKEHHA “1”, pyuky “yctanoBka 100 rpy6o” — B
KpaifHe JiBe TOJ0KEHHS.
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[lepen Bumipamu 1 mepeKIOYEHHSIM (QOTONpUMAUIB MEPEBIPTE yCTAHOBKY:
CTpUIKKM KoyiopuMeTrpa Ha “0” 3a mkamoro KoedilieHTiB mpomyckanHs T mpu
BIIKPUTOMY KIOBETHOMY BijjiiieHHI. [Ipu 3MileHH] CTPUIKK BiJ HYJIHOBOTO
MOJIOKeHHS, 11 BCTaHOBJAIOTH Ha «0» 3a pomomororo moteHiiomerpa HVYJIb,
BUBEJICHOTO M1/ IILTILI.

Bumipiosanns onmuunoi cycmunu

1. [ToMicTiTP 70 CBITJIOBOTO TIydykKa KIOBETY 3 PO3YMHHUKOM a0o
KOHTPOJLHUM PO3YHHOM, TI0 BiJHOIIIEHHIO /IO SIKOTO MTPOBOISATHCS BUMIPH.

2. 3akpuiiTe KPHUILKY KIOBETHOTO BiJIIICHHSI.

3. Pyukamn “Uytnusicts”, “YcranoBka 100 «I'pybo» 1 «Touno»
ycTaHoBITh Btk 100 3a mkanor KojgopumeTpa.

4.  TlotiM, TOBOPOTOM PYYKH KIOBETY 3 PO3UYMHHHKOM a00 KOHTPOJIHHUM
PO3YMHOM 3aMIHITh KIOBETOIO 3 PO3YMHOM, IO JOCIIIKYETHCS.

5. 3HIMITH BIJTIK 3a IIKaJ00 D B OIMHHUIIX ONTHYHOI T'YCTHHH.

6. Buwmip npoBenite 3-5 pasiB 1 KIHIEBHIM pe3ylbTaT BUMIPIB BEIUYHHU

BHU3HAYTC AK CCPCAHE apH¢)M€THqH€ 3 OTPUMAaHHUX 3HAYCHbB.

Oyuwenns 600U i BU3HAYEHHS CIYNEHS] OYUWEHHAL.

[IpoOy cTiyHOi BOJM MPOMYCKAIOTh Yepe3 KOJOHKY 3 aKTUBOBAHUM BYT1JUISIM.
BusnaueHHst 10HIB KyNnpymy NpPOBOASTH JO 1 MiCHs OYMINEHHS. /(s BU3HAYCHHS
KOHLIEHTpAaLli 10HIB KyIpyMy B MipHY Ko0JIOy eMHicTIO 100 mMi1 BiZOHparoTh NINETKOIO
25 M1 JOoCHipKyBaHOI MpoOW Boau, AojaaroTh 10 M po3unmHy amiaky Ta 15 M
IUCTUIILOBAHOI BOJHM, PETEIHLHO MEPEMIITyIOTh. BUMIPIOIOTH ONTHUYHY TYCTUHY TpHU
A=590 M. 3a kaniOpyBadbHUM IpadikoM 3HaAXOAATh KOHLEHTPALIIO 10HIB KYIIPYMY B
CTIYHIN BOJI.

EdextruBHICTh ounIieHHs (1)) BU3HAYAIOTH 32 (POPMYJIOH0:

n = [(Cx — Cx')/Cx]-100, % (2.9)
e CX — BMICT {0HIB KyIpyMy y BOJ O OYHILCHHS, MI/IM
Cx' - BMiCT 10HIB KYIPYMy V BOJ IC/ISt OYHILEHHS, MI/IM .

2.4 BucHoBok: ExcnepuMeHTaaIbHO BCTaHOBJCHA KOHIIGHTpAIlis 10HIB
KYyIpyMy B BOMi: A0 OYHIICHHS ... MI/AM; MNCIS OYHMIICHHS — .... MI/IM.
KoHnentpariis 3a0pyHIoBada 3HaXOIUTHCS B JOMYCTUMHX (HEJOMYCTUMHUX) MEXKaX
(muB. nonarok b). CTymniHb OUUILIEHHS BOAM BiJl Cu? ckiajgac.... % .

Koumpononi numanusn

1. BkaxxiTh OCHOBHI JiXKEpeJia aHTPOIIOT€HHOT0 3a0pyAHEHHS! HABKOJIUIITHBOTO
CEpeloBHUIIA I0HAMH KYTIPyMYy.

2. B yoMy HeOe3mneka CroyK Kynpymy JUist JIFOJUHU?

3. OxapakTepu3yiiTe ONTUYHI METOIY BU3HAUECHHS 3a0pYy/IHIOBAYIB.

4. B dYoMy cyThb (POTOETEKTPOKOJOPUMETPUYHOIO METOJY BU3HAYCHHS
3a0pynHIOBa4iB?
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5. Slk BinOyBa€eThCs HOPMYBaHHS 3a0pyAHEHHS BOAM?
6. OxapakTepu3yiTe aacopOIIito SK METO ] OUYHIIEHHS CTIYHUX BOJ.
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JIABOPATOPHA POBOTA 3
HocaigkenHs: epeKTUBHOCTI eJIEKTPOXIMIYHOI0 METOY OYHUCTKH CTIYHUX
BOJ

3.1 MeTa po00TH. 03HAMOMHUTHUCS 3 €JICKTPOXIMIYHUMU METOJAMH OUYHUIICHHS
CTIYHUX BOJI, €KCIIEPUMEHTAILHO BU3HAYUTH CTYIIHb OYMIICHHS CTIYHUX BOJ BiJ
10HIB KyIIPyMY TP BUKOPUCTAHHI €JICKTPOJII3Y.

3.2 KopoTki TeopeTnuHi BizomocTi

Jlo eneKTpOXiMIYHMX METOJIB OYMINCHHS CTIYHUX BOJ  BITHOCSTH
EJIEKTPOKOATYJIAIII0, eNeKTpOo(IOTaIl0, eIeKTpoaiai3 Ta enekTpoiis. LI metomu
IPYHTYIOTbCSI Ha TMPOIYCKaHHI MOCTIHHOTO EJIEKTPUYHOIO CTPyMy uepe3 poOouunit
EJIEKTPOJIIT.

Enexmponiz 4acTo BUKOPUCTOBYETHCS JISI BUWIYYEHHS 13 CTIYHUX BOJ IIHHUX
METaJIIB: MiJl, XpOMY, HIKEIIO TOIIO, a TaKOX JUIS OYHMIIEHHS CTIYHUX BOJ BIJ
I1aHIAIB, K1 Ha aHOJ1 OKHCJIIOIOTHCS JIO IlaHAT-10HIB, a TIOTIM T1IPOJI3YIOTHCS 10
KapOOHATIB 1 aMOHIIO:

[Ipu enexTposizi CTIYHUX BOJ, SIKI MICTSITh 10HU METaJiB (y sy Hampyr A0
Al Bxir04HO), Bi10yBaeThes po3psan H,O 3 BugijIeHHSIM BOAHIO:
2H,0+2e=H,+20H" (3.1)
TOOTO BHUJIYUUTH Il METAJIX 3 BOJHOTO PO3YMHY HEMOXIuBO. [Tounnaroun 3 Mn 110
H, BunydaroTbcsi MeTanu, ajge BHACIIIOK BIJIHOBJICHHS BOJAHOYAC 1 BOJHIO, BOHU
Iy’K€ KPUXKI.

Zn*+2e=27n (3.2)
H,0+e—>H,,+OH (3.3)
SB Me

Kationu wmetaniB, 10 CTOATh B PSAy 3a TIIPOTEHOM PO3PSAIKAIOTHCS
Hait6iIbm terko (E=+0,34(Cu®*/Cu)...+1,68 B (Au*/Au)):

Cu®*+2e=Cu (3.4)

[Ipu upomy yrtumizyerbcss 80 - 85% 3aranbHOi KUIBKOCTI METAB, IO
MICTSITBCS Y CTIYHUX BOJIAX.

[Tpuctpoi, B AKUX BIAOYBAIOTHCSA EJIEKTPOXIMIYHI MPOIECH MAIOTh 3arajbHy
Ha3BYy — €JIEKTPOJII3EPH.

[Ipupona matepialy €IEKTPOJIB €IEKTPOIi3epiB, a B 0ararbox BHUIAIKAX 1
MIATOTOBKA 1X, MAalOTh BEJIMKE 3HAYCHHS WIOJ0 HAMPSIMKY Ta XOAY PEakiiil mpu
OUMIIIEHH] BOJU BiJ 3a0pymHioBayiB. [Ipu BHOOpi mMaTepiay eneKkTpoay HeoOXigHO
JOTPUMYBATUCH TAKHX YMOB:

1)3a0e3meyeHHsT CTIMKOCTI €NEKTPOAIB B Mpolieci 0oOpoOkM Ta iX TpUBaIOl
eKCIUTyaTarii;

2) IPOJYKTH PYHHYBaHHS €JICKTPO/IiB HE MOBUHHI OyTH TOKCUYHHUMU;

3) 3a0e3MeYeHHs] BUCOKOI SJIEKTPOIPOBIAHOCTI Ta MEXaHIYHOT MII[HOCTI;

4) MOCTYIHICTh Ta HEBEJIMKA BapPTICTh MaTepiaiy.

AHOIM BUTOTOBIIOIOTH 13 MaTepialiB, fKI CTIAKI Yy BOJHUX PO3YMHAX TMPU
MOTEHITIaJIaX BUAUICHHS KUCHIO. Y KUCJIMX PO34YMHAX Il moTeHIianu ouipir +1,23 B,
a y nyxaux Outem +0,4 B. B 1iii obnacti moTeHIIamiB CTIMKI METaau IUIATUHOBOL
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rpynu, rpadiT, a TaKoXX OKCHAM NEAKMX MeTaiaiB. MeTanu MIATHHOBOI Ipynmu He
BUKOPHUCTOBYIOTh, TaK SIK BOHH MAalOTh BUCOKY BapTICTh.

3a70BUIBHATh TEPEIUCHUM BHMOTaM Jeski moaudikarii rpadity. Hemomik
rpadiTOBUX €JIEKTPO/IIB — MOBIJIbHE PYHHYBaHHS BHACIIIOK MTOCTYIIOBOTO OKMCHEHHS
rpadiToBOi TOBEPXHI JI0 JIOKCHJYy Ta MOHOOKCHUAY KapOoHy. IlIBuAKICTB
pYWHYBaHHS aHOJY BHM3HAYaeThCcsl TMoOpyBaricTio Trpadity. Jus  ycyHeHHA
HEraTUBHOTO BIUIMBY TOp, aHOJAM HACUUYYIOTh PI3HUMHU MaTepiajlaMu, sIKl 3SMEHIIYIOTh
3MOYYBaHICTh MOBEPXHI Ta MEPEIIKOIKAIOTH MOMAIaHHIO EIEKTPOITY B IOPH.

Bubip anomHoro marepiany i3 BUIIMX OKCHIIB METaJiB JOCHTh OOMEKCHH,
TaK SIK OUTBIIICTh ITUX CITOJIYK TIPU HOPMAIBHUX TEMIIepaTypax € MieICKTPUKaMU 9d
HAIIBIIPOBIIHUKAMH 3 IIUPOKOIO0 3200POHEHOI0 30HOI0. Benuky enexkTponpoBiIHICTh
Ta JOCTaTHIO XIMIYHY CTIHKICTh €JIEKTPOMAIB y JYKHUX CEpPEelOBHUIIAX 3a0€3MeUyI0Th
OKCUIM TaKMX METaliB SK KyOpyM, HiKeldb, KoOaibT, (pepym. Tak, y mporecax
OUHMIIEHHS BOAM YacTO BUKOpPUCTOBYIOTh MarHetut FeO-Fe,O;. Enexrponu
OTPUMYIOTh BIIJIMBKOIO 13 IIMXTHU, SIKa SIBJISIE COOOIO0 TPUPOJHUIA MArHETUT.
HaiiGinpiry MexaHiuHy MIIHICTh Mac JIMTUM MarHeTUT, SIKMM MICTUTh HEBEITUKUN
HaJJIAIIOK BUIbHOTO Fe,Os.

3aCTOCOBYIOTh Il OYMINECHHS BOJW 1 IHIN OKCHAHI aHoau. OCHOBOIO s
TaKUX €JEKTPOJIIB € TUTAH, Ha TTOBEPXHIO IKOTO HAHOCATH LIAp OKCHU/IIB PYTEHIIO YU
KOOanbTy, TOBIIMHOIO B JIeKiJIbka MikpoMeTpiB. OCHOBHA IepeBara X eJIEKTPOJIiB
MOJISITa€ B TOMY, 1110 BOHU MPAKTUYHO HE PYHHYIOTHCS, a MICIS 3HOCY MOXKYTh OyTH
pereHepoBaHi.

Jlo xarogHuX MaTepiajiB MpEeA'sBISIOTbCS MEHII JKOPCTKI BUMOTH Y
B1IHOILICHH] X KOPO31MHOI CTIMKOCTI, UMM JI0 aHOAHUX MaTepiaiiB. Bubip katogHoro
Marepiany 3aJeKUTh BiJl MPU3HAYCHHS Ta YMOB IPOBEICHHS OUYWIIEHHS;, OCHOBHUM

NOKA3HUKOM € BEJIMYMHA NEPEeHanpyru npy BUIALICHH] BoaHIO — NH,. IIpu pH 0, 1,=1

A/CMZ, N cknagae:

Marepian Pt Pt Ni Fe Zn Hg Pb Cu C
CNEeKTPONY  (ruraTH-

HOBaHa)
n.B 0,0 060 0,77 130 142 156 0,807 1,20

3a BETMYMHOIO NIEpeHaNpyTry €JIEKTPOJIHI MaTepialii MOAUISIIOTh Ha TPU TPYMH:
13 Hu3bkoto (Pt, Ni ta iH.), cepenuboto (Fe, Cu) ta Bucokoto (rpadit, Zn, Hg, Pb)
nepeHanpyroo. Jljig npoueciB OUMIIEHHS BOJIU, B IKMX KaTOJIHA peaKIlis 3a0e3neuye
BUJIaJIEHHS! 3a0py/AHIOBaYiB (BWJIyYEHHS METaJiB, MEPEBEACHHS PEYOBMHU B MEHIII
TOKCHUYHY CIIOJIyKYy TOIIO), JOLIIBHO BUKOPHCTOBYBATH €JEKTPOAH 3 BHUCOKOIO
MEePEHANpPYTro0 BOJHIO, 110 JO03BOJISIE TOJETIIMTHA TMPOTIKAHHSA SK aHOJHOI, TaK 1
KaTOJIHOT peaKIlii.

Enexmpokoazynayis 3aCTOCOBYEThCS JUIsl OUMIIEHHS CTIYHUX BOA: 1) Koiu
BUKOPUCTOBYIOTHCS HEPO3UMHHI €NeKTpoau — rpadit, Pt (mpu HUBBKIA CTIAKOCTI
3a0py/IHEHh Ta HEBUCOKOMY BMICTI KOJIOITHMUX YAaCTHHOK) 1 2) MpHU 3aCTOCYBaHHI
PO3YMHHHUX CTAJIBHUX Ta aJIIOMIHIEBUX €JNEKTPOJIB (IpH BEIUKIA KIJIBKOCTI

BUCOKOCTIMKOrOo 3a0pynHeHHs). B ocraHHbOMy BUIAAKYy MeTal €JIEKTPOIy
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PO3UHHSETBCSA 1 Y BOAY NepexoisaTh Horo karionu (Me"'), ski 3 TigpoKCHIBHUMU
rpynamu (OH') yTBOpIOIOTH TIAPOKCHUIM METaNIB Yy BHUIVISAL IJIACTIBIIB, SKI
CIIPUSIOTh IHTGHCUBHIN KoaryJsiii. Hegok MeToy - miABUIIIEHI BUTPATH METATy Ta
eJIeKTpoeHeprii. EnekTpokoarymsilis, TOJOBHUM YHWHOM, BUKOPUCTOBYETHCS IS
OUMIIEHHS HEUTpPAIbHUX 1 CIA00NYyKHUX CTOKIB. CXEMHU eJeKTpOKOAryJsiiHIX
PUCTPOIB HaBeICHI Ha pucyHKax 3.1, 3.2.

Enexmpognomayia 3acTOCOBY€TbCS ISl OUMILIEHHS CTIYHUX BOJ BiJl 3aBUCIIUX
YACTUHOK Ta 3/1MCHIOETHCS 3a JOMOMOIOI0 OynpOaliok rasy, siki yTBOPIOIOTHCS TpU
EJICKTPOJIi31 BOAM: HA aHOMAl YTBOPIOIOTHCS OynbhOAIIKy KUCHIO, HA KaTOJl - BOJHIO.
i OynpOariky, miaIHIMAIOUKCH Yy CTIUHIM BOJI yBepX, (PIOTYIOTH 3aBUCII YaCTUHKU
3a0pyJHEHHsS, a TpH BUKOPHUCTAHHI PO3YMHHUX EJEKTPOMAIB, KpiM LbOTO,
BiJI0OYBA€ThCSl YTBOPEHHS IUIACTIBIIB, 1 €deKT Takoi (iorarii 30imbryeThes. Takuit
eJNeKTPOQIIOTATOP CKIANAETHCS 13 3aCMOKOIOBava, KyAd IOCTyNae CTiYHA BOJA,
CJIEKTPOJHOTO BIJJUICHHS, JIE BOHA HACUYYEThCS Ta30BUMHU OyipOamikamu, i
BIJICTIHMKA, 3BIIKU IIIJITaM BUJTY9A€ThCH.

Enexmpoodianiz mupoKo BUKOPUCTOBYETHCS JUIsl ONPICHIOBAHHSI COJICHUX BOJI,
a TaKoX JJIA OYMCTKH TPOMHUCIOBHX CTIYHMX BOA. BiH ocHoBaHuél Ha
BIJIOKpEMJICHH1 10HI30BaHUX PEYOBUH i JI€I0 EJIEKTPOPYUIIHHOT CUJH, sKa
CTBOPIOETHCS y PO3UMHI 110 OOHJIBI CTOPOHM CHEIliaIbHUX MEMOpaH, K1 pO3ALISIOTh
o0'eM enekTpojianizatopa Ha Tpu Kamepu. B cepemHio kamepy 3aiMBaioTh
3a0pyIHEHUI PO3UKH, a B OOKOBI, /I pO3MIIICH] €JIEKTPOIU, YUCTY BOJY.

[Iporiec enekTporaizy MOKIMBO BII0OPA3UTU TAKUMHU PIBHSHHSIMU:

K™: 2H,0 +2e =H, + 20H" (3.5)
A" 2H,0=0,+ 4H" + 4e (3.6)

[To3uTUBHO 3apsjKeHl 10HU (KaTioHW) — 3a0pyAHIOBAuYl MEPEHOCITHCA Yy
KaTOIHUM MpocTip (A€ 11e HakonuueHHs rigpokcua-ioniB (OH ), To6To po3unH crae
JY>KHUM; HETaTUBHO 3aps/KeHI 10HW (aHIOHW) — 3a0pynHIOBaYl MEPEHOCSATHCA Y
aHOJHUI TIPOCTIp, Je BifOyBaeThcs HaKomuueHHs ioHiB BomHio (H), To6TO
B1I0YyBA€ThCS MIAKUCICHHS po3uuHy. B pesynbrari mudysii y cepeaHio kKamepy
Hagxomsath iomn H' 1a OH, a Boma OUMINYEThCS Bij 3a0pymHtoBaviB. Ilpum
BUKOPUCTAaHHI €JIEKTPOXIMIYHO aKTHBHUX (10HOOOMIHHMX) pAiadparM MOKIUBO
MIIBUIIUTH €()EKTUBHICTD MPOIIECY Ta 3HU3UTH BUTPATH €IEKTPOCHEPTIi.

B onuiii xamepi 31ACHIOETHCS 3HECOJIIOBAHHS PO3YMHY, B IHINIA — HOTO
KOHLIEHTpYBaHHs. B mpomMuCIOBHX amaparax MiX €JIeKTpoJiaMU pOo3MIlLy0Th 250 —
500 xomipok. Ha kiHIfX amapata po3MillleHI eJIeKTPOAW, Ha SKI MOAAI0Th
MOCTIMHUM €NEKTPUYHUN CTPYM.

Tak OararokamepHuil enekTpodianizHuK amapatr (puc. 3.4) MOYEpProBo
PO3IIAETHCA HA KaMepU aHIOHO- 1 KaTIOHOOOMIHHMMHU MeMOpaHaMu. BigcTtane Mix
HuMHU cTtaHoBUTh 0,5 - 1,5 MMm. Kpi3b 10HOOOMIHHI MeMOpaHu MITpyIOTh aH1OHH,
Kp13b KATIOHOOOMIHHI — KaTiOHH.
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ANMANITNNNN

Pucynok 3.1 — EnexrpokoarynsiTop Ajsi OYMCTKH BOJU BiJ TMOJIIMEPHUX
cnonyk: 1 - kopmyc; 2 - mHek; 3,4 - enexkTpoay; S - ckpebok; 6 - mepdopoBaHa
TpyOa; 7 - Baj
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Pucynok 3.2 — EnextpokoarynsiiiiHuiA PUCTPIH 1711 OYMCTKA BOJIU BiJT
HadrorpoaykTiB: 1 - GiIbTp; 2 - TAPOLUMKIIOH; 3 - €JIEKPOKOATYJIISTOP;
4 - mxeperno cTpymy; S - 301pHUK; 6 - PUIBTP
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Pucynoxk 3.3 — Enexktpodrorarop 3 anHogamu y GopMi TpUTpaHHUX
npusm: 1 - kopryc; 2 - moxunuit %0J100; 3 - TpyOONIpOBiT TETUIOHOCIS; 4 -
BUITYCKHA KaMepa; S5 - BUITyCKHUM IITYLEP; 6 - KaTo; 7 - puiiMaibHa Kamepa; § -
aHOJt
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Pucynok 3.4 — Cxema 6araTokamepHOro eJIeKTpoianizaTopa:
B - xamepu nns Boau; P - kamepu 1u1s poscoaty; 1 - anox; 2 - kaTon;
3 - aHIOHOAKTHMBHA MeMOpaHa; 4 - KaTIOHOAKTUBHA MeMOpaHa

3.3 ExcniepuMeHTAJIbHA YaCTHHA
CxeMa mpoBeJIeHHSI OYHMIIEHHS CTIYHMX BOJ METOJIOM €JIEKTpPOJIi3y HaBelIeHa

Ha PUCYHKY 3.5.
/"\ —2

Pucynok 3.5 — Cxema npusiay [Jist €IeKTpoIi3zy: 1 - pkepesio moCTiHHOTOo
CTpyMy, 2 - BUPIBHIOBAY, 3 - €JIEKTPOJIi3ep, 4 - €NEKTPOH, S - JAOCHIHKyBaHa CTIYHA
BOJIA

Xio pobomu

B enexTpoinizep HanMBarOTh JOCIIIKYBaHY CTIYHY BOAY, 3aHYpPIOIOTh TpadiToBi
CJICKTPOIU 1 MPUEAHYIOTH 1X JO JKEpela MOCTIHHOTO cTpyMy. EnexkTpori3 mpotikae
mpuU=6-10Bi11=1A,t=15-30xs.

Enextpom3 criuamx Box, ski MICTATh Kynpym cyibdar (CuSO,) mpoTikae 3a
HACTYITHOIO CXEMOIO (BUKOPHCTOBYIOTHCS IHEPTHI €JIEKTPOJIH - TpadiToBI):

CuSO, — Cu** + SO~ (3.7)
K: 2Cu®* +4e=2Cu° (3.8)
A" 2H,0 =0, +4H" + 4e (3.9)
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Busnauennss xkynmpymy TpOBOIATH 1O 1 TICHSA OYMILEHHS, M YOro
BUKOPUCTOBYIOTh HOJOMETPUYHUIA METO/I aHAITI3Y:

2Cu* +41 =Cuyl,| + 1, (3.10)

Xio ananizy.

Jlo mpodu Boau criunoi Boau (20 CMS, BIIOMPAIOTh MIMETKOI0) JI0/1al0Th 2 oM’
H,SO, (1:4), 10 cm® KSCN+KI (BigGuparoTs MipHAM MHTHIPOM) i THTPYIOTH HOZ,
sikuit BUALMBCS Tiocynbdarom Hatpito (NaS,03) 3 106aBKOI0 KpoxMaiio (2...5 cu’).
OcranHili 101aI0Th, KOJM PO3YMH CTA€ KOJIBOPY COJOMH. THUTPYIOTH IO HEUITKOTO
(h10JI€TOBOTO KOJIBOPY.

Po3paxyHOK TpOBOISITH 32 (hOPMYIIOIO:

Ccy=50N-V-E¢y, Mr/mv’ (3.11)

ne Eqy = 63,54; N 1V - BianoBiiHO HOpMaJIbHICTh 1 00'eM po3unHy Na,S;0s3, sKuit
MIIIOB HA TUTPYBaHHS.
Busnauennss cmynensi ouuwenns. CTyIiHb OUMIIECHHS BOAU (1)) PO3PaxOBYIOThH
3a (hopMyIIoLO:
n=[(C,— C/VC,]-100, % (3.12)
ne  Cy — BMICT i0HIB KyIpyMy B BOZi [0 OYHIIEHHS, MI/IM
CX/ - BMICT 10HIB KyIPyMy B BOZi IiCIIs OUMICHHS, MI/IM’,

3.4 BucHoBok: EkcnepuMeHTaTbHO BCTAHOBJICHA KOHIIEHTpAIlisS 10HIB
KYIpyMy Yy BOJi: JO OYMIIEHHS BOHA CKJIaJac ... MI/aM’; THCHS OYHINCHHS -
mr/am’. KoHreHtpartist 3a6pyanioBada (He) 3HAXOAMTHCS B JOMYCTHMHX MEKAxX
(momarok b). Ctyminb ounieHHs BOAM. .. Y.

Koumponwvnui numanns

1. B oMy monsirae OUMIIEHHS CTIYHUX BOJ METOJIOM €JICKTPOKOAryJIsIii?

. BkaxxiTh 0COOIMBOCTI OUHUIIIEHHS BOJIM METOJIOM eJIeKTpodroTartii.

3. lmg ouuniieHHsS BOAW B SKUX 3a0pYyIHIOBadiB JOIMUIBHO 3aCTOCOBYBATH

enexTpodoTarito?

. SIKUM YMHOM TIPOBOUTHLCS OUHUIIICHHS CTIYHUX BOJI METOJIOM EIIEKTPOJIi3y?

SIxi MaTepiaii BUKOPUCTOBYIOTH JIJIsl BUTOTOBJIEHHS KaTO/IiB 1 aHOAIB?

SIK1 OKMCHO-B1JTHOBHI ITPOLIECH MPOTIKAIOTh HAa KaTO/1 1 aHO/II TIPY €JIEKTPOIII31 BOJIH,

3a0pyaHeHoi CuSO,, NaCl, KNO3, Na,S?

. SIkum METOI0OM MO>KHA BUBHAYUTH KIJTbKICHUM BMICT M1l y CTIUHIN BO1?

8. Hasenith mpukiiaau eHepro30epirarounux 1 MaTepiaao30epiratounx TeXHOJIOTTYHUX
TMIPOIIECIB MPH EIEKTPOITI31 BOJHUX PO3YHHIB.

9. HaBenite mpukiIamu pecypco30epiralounmx TEXHOJOTI B TPOIEC ENEeKTPOIi3y
pozuuny cynbdary miai (CuSO,4) 3 pO3YMHHUM aHOIOM - YOPHOBOIO MiJITIO.

10. HaBenith mpukiaau pekymepailii, pereHepariii, XiMiuHUX 3a0pyTHEHb BOIIH,
yTUIi3alii BIIXOMIB TP 3aCTOCYBAaHHI €JIEKTPOXIMIYHIX METOJIB OUUIIICHHSI.

N

SRS IEN
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JABOPATOPHA POBOTA 4
BusHauyeHHsI }KOPCTKOCTI MMTHOI BOAU. [0HOOOMiHHMH MeTO OYUIIIEHHS BOIH.

4.1 Meta po0OTH: EKCIIEPUMEHTAJIHLHO BH3HAYUTH >KOPCTKICTH BOAM JO Ta
I11CJIA 10HITHOTO OYHUIIIEHHS.

4.2 KopoTki TeopeTuuHi BiztomocTi

BianosigHo no Jlep>kaBHUX caHITapHUX HOpPM Ta mpaBuil "['irieHidyHI BUMOTH
710 BOJM IUTHOI, MpU3HaYeHO1 JIs crioxkuBaHHs JiroauHoro" (J1CanlliH 2.2.4-171-10)
3arajbHa JKOPCTKICTh - MOKA3HUK, IO XapaKTePU3YE BIIACTUBICTH BOJHU, 3yMOBJICHY
HAsIBHICTIO y HIM PO3UYMHEHUX COJIEH KalbIlil0 Ta Marito (cynbdariB, XJIOPHIIB,
KapOOHAaTIB, T1IJPOKapOOHATIB TOIIIO).

BusHadeHHsT )KOPCTKOCTI BOAM Ma€ BEIWKE MpaKTH4HE 3HaueHHSA. OcoOymBi
BUMOTH CTaBJISITHCS 10 TIPOMHUCIOBOTO BOJIOTIOCTAYaHHS, KOJHM BOJa BUKOHYE POJIb
CUPOBHMHH, PO3YMHHMKAa a00 TeIuloHoCcis, Tomo. Hampuknan, Boma, ska
BUKOPUCTOBYETHCS [l TMHUBOBApIHHS TMOBMHHA MAaTH J>KOPCTKICTh HE OUIbIIe
2,5 MMOJII)/I[MS, JUIS. BATOTOBJICHHS TOPUIKK Ta CIUPTY He Ouibine 0,36 MMOJIB/I[Ms,
JUUISI BUTOTOBJICHHS O€3aJIKOrOJIbHHUX HAMOiB, MalioHe31B He Ouible 10 MMOJIB/IIMs.

YKopcTKicTh BOXM IS MApOBHX KOTIIB moBHHHA OyTH < 0,017 MMOIB/mM.
Coi KOPCTKOCTI 32 BHCOKOI TEMIIEpaTypH YTBOPIOIOTH OCaJl Ha CTIHKaxX KOTJA
(HakuIl), MO MOraHO MPOBOJIUTH TEIJIO, TOMY BIJOYBA€THCS MICUEBUWA MEPErpiB
KOTJa, 110 MOXE€ MpuBecTU 10 BUOYXy. Lli )k pedoBHMHM OCIJAIOTh HAa BHYTPIIIHIX
CTIHKaxX TpyO B cHCTeMaxX BOJISIHOTO OXOJIOJDKEHHS, MOTIPUIYIOTh TEIIO00MIH Ta
BUBOJIATH CUCTEMY 3 JIajIy.

Jlnst  TpOMHMCIIOBOT  €NIEKTPOHIKM  BUKOPUCTOBYETHCS  JeMiHEpaTi30BaHa
(3HecosieHa) BOJia, SKa 3a SKICTIO BHINA BiJ OIMUCTUIATY (OUCTHUIROBAHA BOJA
noaBiiiHOi Teperonkn). Bwmict comeit Mg, Ca®* B Takiii Bomi — 10™...107
MMOJIB/ M,

Bona, 1m0 BUKOPUCTOBYETHCS B IIKIPSHIM MPOMUCIOBOCTI, TTOBUHHA MAaTH
JKOPCTKICTh [UIl 0araThox IMporeciB He Ginpme 6 MMmomb/am°, mis dapOyBaHHS,
MPOMUBKHU TICsl HeUTpamizaiii He Ouiblie — 3,6 MMOJ'IL/):[Ma, JUUISI 3HE30JIFOBAHHS,
XPOMOBOTO XyOiHHS He GibIne 7 MMOJIB/IM".

PO3pI3HAIOTE  KalbLI€EBY JKOPCTKICTb BOJM, 3YMOBJIEHY MPHUCYTHICTIO
KaJIbLIIEBUX COJIEH Ta MarHi€By >KOPCTKICTh, IO MOB'A3aHa 3 MPUCYTHICTIO MarHi€BUX
comeii. CymapHa KaJlbIlieBa Ta MarHi€eBa J>KOPCTKICTh HA3MBAETHCS 3arajibHOIO
KOPCTKICTb.

YKOpCTKiCTh BOAM BHPAKAETHCS B MMOIb-KB/IM® (MOIB/M°), paHilIe — M-
ekB/11. TakuMm umnom, 20.04 Mr KaJbliio Ca** 3YMOBJIOIOTh | MI-€KB/J KaJIbIIEBOL
kopeTkocti; 12.16 mr marmis Mg®* - 1 Mr-ek/ll MarHi€BOi OPCTKOCTI. 3arasbHy
’KOPCTKICTh BOJIM BU3HAYAIOTH 32 (JOPMYJIIOIO:

_[ca®*] [Mg®*]

3ar  20.04 12.16 °
2+ 2+ . . . 3
ne Ca™, Mg~ - BMICT KaJIbLIif0 Ta Mardiro B OJHOMY M~ BOJH B MT.

(4.1)
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Takox pO3pI3HAIOTH KapOOHATHY KOPCTKICTh (XK ), SKa 3yMOBIIOETHCS
BMICTOM TiApoKkapOOHATIB KaJbI[i}0 Ta MarHio; HeKapOOHATHY KOPCTKICTh (0K ,,), AKa
3YMOBITIOETHCS BMICTOM XJIOpUIIB, cylbdaTiB Ca, Mg.

3aranbHa KOPCTKICTh (XK;,) — BU3HAYAETHCS 3araJlbHUM BMICTOM  COJICH
KOPCTKOCTI:

Kisar = Ky + K (4.2)

B npupogHux yMoBax yTBOpPEHHS TiIpOKapOOHATIB MPOXOIUTH MIPH B3a€MOII1
KapOOHATHOI KMCJIOTH 3 BaITHIKOM, JIOJIOMITOM, 3T1AHO 3 PEaKIlisIMHU:

CaCO;3 + CO; + H,0 «» Ca(HCO3), (4.3)
CaCO; + MgCO;; + 2H,0 + 2CO, «~ Ca(HCO3)2 + Mg(HC03)2 (44)

[Ipn TpuBamoMy KHITIHHI >KOPCTKICTb BOAM 3MEHIIYETHCA 3a PaXyHOK

BUJIaJICHHSI KAPOOHATHOI dKOPCTKOCTI:

Ca(HCOs), —» CaCOzl + CO,T + H,0 (4.5)
Mg(HCO;), — MgCOgzl + CO,T + H,0 (4.6)
2Mg(HCO3), — (MgOH),CO; + 3CO,T + H,0 (4.7)

Kunm’sTiHHSIM HE MOXJIMBO BHAQJIUTH BCIO KapOOHATHY YKOPCTKICTh
(pozumunicts CaCO; — 0.01 r/am°, (MgOH),CO; — 0.04 r/am°), Tomy iHomi
BUKOPUCTOBYIOTh ~TEPMIH THMYAacoBa  KOPCTKICTb, PO3YMIIOYHM TIJ  [HUM
koHueHntpamito coseii Ca(HCO3), Ta Mg(HCO3),, 1110 BUAANSIOTHCS 3 BOAM MICHIS
KHIT SITIHHS 11 TPOTATOM JBOX TOJUH. JKOPCTKICTh, IO 3aJIUIIUIACS TICIS KU STIHHS
BOJIM HAa3UBA€ETHCA MOCTIMHOIO UM 3aJIMIIKOBOIO JKOPCTKICTIO.

XKopcTkicTh mpUPOIHOT BOJIM 3aJI€KUTh BiJl JKEpesa Ta mopu poky. Ilig vac
BECHSIHMX IaBOJIKIB >KOPCTKICTh BOJM IOBEPXHEBUX OACEHHIB 3MEHIIYETHCS, a B
3UMHIN MEeP10/] 3pOCTAE.

Knacudikanis Bog 3a BMICTOM COJIE Ma€ BeIMKE 3HaYEHHS. B OCHOBY paHHIX
kiacudikauiii Box, mo po3podmsumcs B.. Bepuancekum, O.A. AnekinuMm, 0yio
3aKJaJI€HO 3arajJlbHUil BMICT coJied (CTymiHb MiHepaii3alii) Ta BMICT 10HIB

HCO;,CI-,S02",Ca® ,Mg®,Na".

B T1abn. 4.1 naBenmena knacu@ikaiii BOJ 3a 3arajbHOI0 >KOPCTKICTIO Ta
3arajJlbHUM BMICTOM COJIEH.

Ta6nus 4.1 — Kimacudikartiisi npupoJHO-aHTPOIIOTEHHUX BOJT 32 3araJIbHUM
COJIEBMICTOM Ta OPCTKICTIO

) 3 3a 3arajbpbHOIO 3
3a cOIEBMICTOM r/am ) MOJIB/M
YKOPCTKICTIO
. . yxe m’sika 1.5
CnabominepanizoBaHa 0.1-5.0 M’ sixca 15 30
CepenHboMinepaizosa Cepem_mo’i KOPCTKOCTI 3.0...4.5
a 5.0-30.0 | HJoBoui xopcTKa 4.5..6.0
KopcTka 6.0...10.0
CuiibHOMIHEpaTi30BaHa 30 Jlyxe sxopcTka 10...12.0 Ta >
[TpumiTka: MOpChKa BOJA XapaKTEPU3YETHhCS 3arajibHOI0 MKOPCTKICTIO OIbIIe
65 MOJIB/M®
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OOTpyHTOBYIOYM HOPMATHB 3arajibHO1 JKOPCTKOCTI y TIMTHIA BOJOIPOBIAHIN
BOJI1, ITepeIyCiM BPaXxOBYIOTh i1 BIUIMB Ha OpraHOJICITHYHI BJIACTUBOCTI. Bimomo, 1110
3HAYHUN BMICT COJIEH TBEpAOCTi, OCOOJMBO MarHilo CyibdaTy, Hajgae BOAl TIPKOTO
cmaky. CriokuBaudi BIJUYBalOTh 1€ CMak, SKIIO 3arajibHa >KOPCTKICTb BOJHU
nepeBuIye 7 MMOJIB/I[MB. [IIo6 Bosia HE MaJta TIPKOTO CMAaKy 1HTEHCHUBHICTIO TTOHA]T 2
Oanm, 1i 3arajbHa JKOPCTKICTh HE MOBUHHA MEPEBUIIYBAaTH 7 MMoiIs/aM° . THaKme
KaXy4H, 70OpOsKiCHA IMUTHA BOJAA MOBUHHA OyTH M’AKOIO (13 3arajibHOI0 KOPCTKICTIO
110 3,5 MMOJIB/IM® ) @60 OMIpHO TBepaOIO (Bix 3,5 10 7 MMomb/mm’). TO6TO BEPXHIO
MEXY 3aralbHOT JKOPCTKOCTI IHTHOI BOAM — 7 MMOJIB/IM® — BCTAHOBJICHO Ha ITiACTABi
BIUTHBY 11 Ha opranonenTtryHi BractuBocTi (ICanlliH 2.2.4-171-10).

3romom Oyno JAOBEAEHO, IO 3aJ€KHO BIJI >KOPCTKOCTI BOAA TMO-Pi3HOMY
BILTUBAE Ha 370poB’s mioaeil. Tak, pi3kuil mepexia Big M’AKoi BOJU A0 TBEPAOI MOXKeE
MPU3BECTH [0 JHUCIIEICIi, 3YMOBJIEHOI Hacammepesl HAasBHICTIO y BOJI MarHito
cynbdary. Y paiioHax 31 CIIEKOTHUM KJIIMaTOM KOPHUCTYBaHHS BOJIOIO 3 BHCOKOIO
KOPCTKICTIO TPU3BOUTH JI0 MOTIPIIECHHS TIepediry ceuokam’ ssHOi XBOpOOH.

Comi KOpPCTKOCTI TMOTIPIIYIOTh BCMOKTYBAHHSI JKUPIB YHACHIJOK IXHBOTO
OMWJICHHSI 1 YTBOPEHHS B KUIICYHUKY HEPO3UMHHUX KaJbll1€BO-MarHieBux mMuil. [lpu
IbOMY OOMEXY€EThCSI HAJXO/KEHHS B OPraHi3M JIIOJIMHU €CEHIIAIbHUX PEUYOBUH —
MOJIIHEHACUYEHUX  JKUPHUX  KHUCJIOT, O KHUPOPO3YMHHMX  BITAMIHIB,  JICAKUX
MiKpoeIeMeHTiB. 30KpeMa, Boxa i3 TBepaicTio moHax 10 mMmons/mv’® y perionax,
EHJIEMIYHUX II0JI0 TIMOMIKPOEJIEMEHTO3y Hoay (OpraHiamM JIOJMHU MOTpedye
MiHIMyM 50 — 60 Mkr #ony Ha 00y, onTumanbHO — 200 MKT), MiABHUILYE PU3UK
3aXBOPIOBAHHS HA €HJEMIUYHUM 300.

Bona 3 BHCOKOIO TBEpAICTIO CIHpUSi€ BUHUKHEHHIO JlepMaTUTy. MexaHi3m
LbOTO SIBUILA TIOJIATAE B OMUJIEHHI COJIIMH TBEPJOCTI LIKIPHOTO cajia 3 YTBOPEHHSIM
HEPO3UYMHHUX Y BOJII KaJbI[1€BO-MarHe3iaJIbHUX MUJ, SIKUM BJIACTHBa MOJAPa3HIOOYA
s,

Jlo Toro x Tpeba BpaxoByBaTH, IO 3 TMIJBUIIEHHSM XOPCTKOCTI BOJHU
YCKIAIHIOETHCA KyJIiHaApHE OOpOOJIEHHS XapuoBUX IMPOJAYKTIB, a came: Tiplie
PO3BaPIOIOTHCS M’sico 1 000OBI, MOTaHO 3aBapIOETHCS Yail, YTBOPIOETHCS HAKWUIT HA
cTiHkax nocyny. KpiMm 11p0r0, MiIBUIIYIOTHCS BUTPATH MUJIA, BOJIOCCS MICIS MUTTS
CTa€ >KOPCTKUM, IIKipa TpyOilae, TKAHWHU IKOBTIIOTh, BTPAYalOTh M SIKICTb,
THYYKICTh Y€pe3 IMIPErHaIlito KaibI[i€EBO-MarHe31aTbHIX MHUJI.

Ane ¥ myxe M’sKa BOJa MOXXE HETaTUBHO BIUIMBATH Ha OPTaHi3M YHACIiIOK
3MEHIIEHHS HAJXO[KEHHS MEePETyCIM KaJbIIiio.

Jlnst  TIOM'SIKIICHHST BOAM BHKOPHUCTOBYIOTH B OCHOBHOMY JBa METOJIH:
0OCa/HKEHHS Ta 10HHUHA OOMIH.

Jlnst ocajpkeHHsI Kallbllll0 Ta MarHir0o HaiOUIbII MIMPOKO BUKOPUCTOBYIOTH
cojy, BarHo, HaTpii ¢ocdart Tomro. BanmHo B3aemoii€ 3 COIIMU MarHir0 Ta OCAJIKYeE
Martiil y BUTJISA1 T1POOKCUY:

MgCl, + Ca(OH), = Mg(OH),| + CaCl, (4.8)

Coma B3aeMOJIi€ 3 COMSIMU KaJbI[II0, YTBOPIOIOYH BaKKOPO3ZYMHHUIN KapOOHAT
KaJIBIIO:

CaSO, + Na,CO3 = CaCOs{ + Na,SO, (4.9)
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Jlnst  BumanmeHHs ~— KapOOHATHOI ~ JKOPCTKOCTI  METOJAOM  OCaJKEHHS
BUKOPHCTOBYIOTh BaITHIKOBUH, HATPOHHUI Ta COAOBUN METOTH.
Banunskosuii  memoOd  BUKOPUCTOBYIOTH IIPM  BHCOKIH  KapOOHaATHIN
xoperrocti(OK,), Maniii nekapoonaruiit (0K,,):
Ca(HCO;), + Ca(OH), = 2CaCO3l + 2H,0 (4.10)
Mg(HCO3), + 2Ca(OH), = 2CaCOzl + Mg(OH)4 + 2H,0  (4.11)
[linBuIlleHHS TeMIepaTypy, CTBOPEHHsI HaamumKoBoi KibkocTi Ca(OH),,
NepeMilllyBaHHsI — TOKpamlyroTh e(ekT 3HmwkeHHS K, a TakoX 3HIKCHHSA
3araJbHOTO COJIEBMICTY Ta BitbHOTO CO».
Hampounnuiit memoo.

Ca(HCO;), + 2NaOH = CaCOs{ + Na,CO; + 2H,0 (4.12)

Mg(HCO;), + 4NaOH = Mg(OH),{ + 2Na,CO; + 2H,0 (4.13)
Cooosuit memoo.

Ca(HCO;), + Na,CO5 = CaCOgl + 2NaHCO, (4.14)

Mg(HCO3), + Na,CO; = MgCOzl + 2NaHCO, (4.15)

Ha mpakTuiii 4acTo BUKOPHCTOBYIOTh BalHAKOBO-coaoBuii Meton (K >>XK,,).
MakcuManibHa CTYIIHb TMOM'SIKIIIEHHS BamHIKOBO-cojgoBUM MetonoM 0,3...0,5
MOJIB/M .

Jns BUIaneHHs HEKapOOHATHOI »KOPCTKOCTI BUKOPUCTOBYIOTH COJOBUM Ta
¢docdarHuii MeToau.

Cooosuti memoo.
CaSO, + Na,CO3 = CaCOs{ + Na,SO, (4.16)
MgSO4 + Na,CO; = MgCO?,\L + Na,SO, (417)
Docpamnuti memoo.
3CaS0, + 2NazPO, = Caz(PO4),4 + 3Na,S0, (4.18)
3MgSO4 + 2NazPO, = Mgg(PO4)2\L + 3Na,SO, (419)

[Ipu ¢dochatHOMy MeTOml TOM'SKIICHHS BOAM MAaKCUMAaJIbHUWM CTYIIHb
nom'skieHHst - 0.05 MOB/M°.

OcTaHHIM YacoMm [JIsi OYMIIEHHS BOJAM, 3HM)XCHHS >KOPCTKOCTI BOAM CTallu
IITUPOKO BUKOPUCTOBYIOTH iOHHOOOMIHHUL MEMOO

loniT - 1€ HemIaBKi Ta HEPO3UYMHHI (YU MaJOPO3YMHHI) PEUOBWHU, SKi
oOMeXeHO Ha0yXaroTh Y BOJI, Kl y CBOIH CTPYKTYpl MarOTh (DYHKIIIOHAJIbHI TPYIIH
KHCJIOTHOTO Ta OCHOBHOTO XapakTepy, IO 37aTHI OOMIHIOBATHCH HA 10HW PEYOBHH,
pO3UMHEHUMX B  BOJI. YacTimie 10HITH  MOPEICTaBIsAIOTHL  CO0OK0  TBEpAi
BHCOKOMOJICKYJISIPHI TIOJIIKUCIIOTH 1 TOJIOCHOBM YW iX coiil. B 3aiexHOCTI BiJ
xapakTtepy (GYHKI[IOHAIBHUX TPyH 10HITU MOXKYTh OOMIHIOBATUCS KaTiOHAMHU
(katioHiTH) yu aHioHaMu (aHioHiTH). B Tabn. 5.2, 5.3, puc. 5.1 npeacraBieHi Mapku
10HITIB, TpPUBENEHI JaHl [0 pereHepaiii BiANpalbOBAHUX I1OHITIB Ta CXeMma
KaTIOHITHOTO (PUIBTPY.

Mexanizm ioHImMHO20 OUULEHHAL.

’KopcTka Boja mporyckaeTbes uepes map karioHita. [Ipu oMy IpOXoauTh,
CXEMAaTUYHO, TAKUU MPOLIEC:

CaSO, + 2HR < CaR; + H,SO, (4.20)
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Ca® + 2HR « CaR, + 2H" (4.21)

ne R — 3ajaumok MoJjeKyjau KaTioHITa (CMOJIM, IO MICTSATh KapOOKCHIIbHI

rpynu  — COOH, a6o cynasporpynu — SOzH Tta in.). [dnsg BomgoouuieHHS

BUKOPHUCTOBYIOTh HE TUIBKM OpraHidHi, a ¥ HEOpraHiyHI KaTiOHITH — IIEOJITH

(MiHepanu) 4Yu MEpMYTUTH (IITYYHO OTPHMAaHI CIOJYKH), IO BIJAMOBIIalOTH Na-
KATIiOHITY i 3BMUaitHo no3HayaroThest NaR (e i H'-karionitn — HyR).

Pucynok 4.1 — CxeMa KaTioHITHOTO (PiabTpa:
1 - xopnyc; 2 - 30ipHa BOpOHKA; 3 - 1I1ap KaTIOHITY; 4 - KOJIEKTOp 1 IpeHaKH1
TpyOH

I[Ipu MpoXoKeHHI BOAU Yepe3 KaTioHiT B H'-(opMi i0HM Kanbliifo Ta MarHiio
OOMIHIOIOTHCSI Ha 10HM T1IPOreHy 1 BOJa CTae€ Kuciow. Taky Boay HE MOXKHA
BUKOPUCTOBYBATH JUIsI TEXHIYHUX I[UIeH, 00 BoHa Oyje BUKIMKATH KOPO3il0 TPYyO,
pyliHyBaTH apMmartypy 1 T.A4. Tomy gani 1o BoAy MpomycKaiTh yepe3 aHioHiT B OH -
dbopwmi:

H,SO, + 2ROH < (R),SO, + 2H,0 (4.22)

[Ticnst Takoi MOCHIJOBHOI OYMCTKU BOAY MOKHAa BUKOPUCTOBYBATH JJIsl PI3HUX
[UJIEW B TEXHILI.
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Tabmuis 4.2 — loHoOOMIHHA XapaKTEPUCTHKA JIESIKUX IEOJIITIB

Hasga OOMiHHI 10HU [ToBHa 0OMiIHHA EMHICTB,
MMOJIb-€KB./T
Copmanit Na* 7.04
Kankpunit Na* 7.04
dorasur Na*, Ca**, I\/Ig2+ 5.02
AHaJIBIUT Na* 4,95
111a6azut Ca’’ 4.95
I'Meninit Na’, Ca”" 4.95
EpioniT Na®, Ca** 3.86
MopeHit Na* 2.62
Ctunsbur Na" 4.24
I'elinanauT Ca’’ 3.45
KiiHomrrustommit Na*, K*, Ca®* 2.64
Hatpoumit Na* 5.30
Tabnunsg 4.3 — XapakTepucTHKa JESTKUX MapOK 10HITIB
Mapka 3acTOCYBaHHS.
LoHITy XapaKkTepUCTHKA, .
(ioHOOOMI . B aCIIEKTI OXOPOHU HABKOJIHUIITHHOTO
. OJIepKaHH. B IIPOMHKCIIOBOCTI
HHOI cepeIoBHIIa
CMOJIN).
1 2 3 4
Karionitu: | Monodynkuionansauii | B Bogomigrorosui | 1. s MOM'SIKIIIEHHSI Ta
KV-2-8 | cunbHOKHCIOTHMIA JUTSL TIOM'SIKIIICHHST Ta | 3HECOTIOBAaHHS (Pa3oM 3 aHIOHITaMM)
cornoiMepu3aiiHui 3HECOJIIOBaHHS rocIo/1ap4o-no0yToBUX CTIYHUX
KaTIOHIT, MICTUTh OJIMH | BOJIM; B | Box; 2. /Jlns mom'skmieHHS —Ta
BUJ (DIKCOBAHMX 10HIB - | T1IPOMETANYPrii JUIS | ONPICHEHHS  4YM  3HECOJIOBAHHS
cynbdo-rpynu, IO | BIAOKPEMJICHHST  Ta | cllabOMiHEepali30BaHUX MPOJAYBHHX
MpHeIHAH] 710 | BUJLJICHHS Ta TIOBEPXHEBUX CTIYHUX  BOJ
apOMAaTHYHUX KiJiellb. | KOJIbOPOBHX, PIJKUX | IPOMHUCIOBUX MiAnpueMcts; 3. Jlns
B o METaJliB 3 MyJbI | [NIMOOKOTO  OYMILEHHS  rapsyux
—CHCH- MOJIIMETANEeBUX Pyl 1 | KOHAEHCATIB Mapy BiJ MPOAYKTIB
PO34YMHIB; B | KOpO3ii TEII00OMIHHHUX MOBEPXOHb;
ranpBaHOTeXHI Ta |4. Jlng  ouMImeHHS  rapsdux
MeTajao000po0Ill ISl | KOHJIEHCATIB COKOBOTO napy
re”epartii piAKUX | XIMIYHUX BUPOOHUIITB BiJl JOMIIIIOK
SO, BIIXO0/IB ‘ i KaTiOHiB. PO3YMHHUX JIeTKHX
o OYMIICHHS CTIYHHMX | HEOPTraHIYHHUX CIOJYK Ta MPOJIYKTiB
R - BOJ; B  XIMIYHIHM | Kopo3ii  oOmammanus, 5. Jlus
Onepxyerbes IPOMHUCIOBOCTI ISl | OUMIIEHHS IPOMUBHUX BOJI
CynbhyBaHHAM OUYNIICHHS i | ranpBaHiuHMX ~ BUPOOHUITB  Ta
(cymbaTHOIO 200 BiIOKpEMIIEHHS METaI000pO0KH Bil  JOMIIIOK
XJI0pCy b (hOHOBOKO PI3HMX pEYOBHH Ta | KaTiOHiB PIiIKHX Ta  KOJbOPOBHX
KHCIIOTOI0) 3epeH pO3YMHIB, B SKOCTI | MeTaiiB; 6. JIjisl OUMINEHHS CTIYHHUX
cononimepa 3 8% KaTai3zaropis BOJA  BiJl  OpraHiYHUX  OCHOB
JUBHHITOCH3O0ITY XIMiYHUX peaKiliil. (apomaTtr4HUX aMiHiB) TOmIO. MoOXKe
(ABB). BUKOPHCTOBYBAaTHCS B TEXHOJIOTIi
OUHUIIIEHHS BEHTWIALINHUX Ta3iB
XIMIYHUX BUPOOHHUIITB.
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[Tponos:xenns Tabnuii 4.3

1 2 3 4

KVY-2-20 | Mae reneBy cTpyktypy, | Ans  oummienns Big | s  OYMINEHHS CTIYHMX BOJ
BIJIPI3HAETHCS BiJT JIOMIIIIOK PO3YHHIB | KOJIbOPOBOI MeTanyprii Ta
KVY-2-8 Ounplmn BHCOKMM | aHTHOIOTHKIB, 30KpeMa | MAIIMHOOYAYBAaHHS BiJ TOMIIIOK
BMICTOM JBB. | crpenTominuny, BiJl | IBOX- 1 TPHOX3apSAHUX KaTiOHIB
Bunyckaetscs B JOMIIIOK HEOPTraHIYHHUX | KOJBOPOBUX Ta BAXKKHUX METAIIIB.
H-dbopwmi. KaTiOHIB Ta JUTS

OUYNLICHHS PO3UUHIB
rajibBaHIYHUX
BUPOOHHUIITB.

KV-23 | Bararodynkmionanbauii | JIns mom'skmerHs Ta | s odMineHHs CTIYHUX BOJ Bif
CHIIBHO KUACJIIOTHUW | 3HECOJICHHA BOAM B | KOJBOPOBUX Ta PIJKUX METAaliB;
Cynb(HOKaTIOHIT PI3BHOMAHITHUX Taly3sX | A7 OUMIICHHS JIEHATypOBaHHX 1
MaKpOIOpPHUCTOT IIPOMHCIIOBOCTI, CTIUHUX BOJ BCiX BUAIB (quB. KY-
CTPYKTYpH, IO MICTHTh | pereHepaiiii BiOXodiB B | 2-8); ans o00poTHOI copOil
CyIb(OTPYIIH. raJlbBaHOTEXHIITI Ta | BEJIMKUX OPTraHIYHUX KaTIOHIB 3
OnepxyroTbes MeTa000pooIi, BOJHUX, HEBOJHHUX Ta Ta30BUX
Ccynb(yBaHHIM PO3AUICHHS Ta | CepeOBHIIL. Moxe
IPaHylIbOBAHOTO OUHUIICHHS BUKOPHCTOBYBATHCS JUTSE
MaKpOIMOPUCTOTO PI3HOMaHITHUX OUWIICHHS Ta3iB B JIETKUX
comoiiMepa CTUPONY 3 | pO3YMHIB B XIMIiuHIH | OCHOBHHUX CIIONYK.

J1Bb. MPOMHCIIOBOCTI, B
SIKOCT1 KaTajai3aTopis.

KVY-1 | INonikoHaeHCAMIHHNN Hns mom'skimiennst Ta | IS OYMIIEHHS TOCIOAAPCHKO-
CHJIBHOKHCIIOTHHH 3HECOJIEHHd BOAM Yy | MOOYTOBUX CTIUYHUX BOJL,
01 yHKITIOHATEHUN BOJOITI ATOTOBIII; JUTs | IGHATYPOBAHUX BOJI; CTIYHUX BOJI
KaTIOHIT; MICTUTh JIBa | OCBITIEHHS IyKPOBHMX | OPraHIYHUX  BHPOOHMITB  Ta
BUJU 10HOT€HHUX TPYIL: | CUPOMIB Ta | IPOMUBHUX BOJ| TaJIbBaHIYHUX
cyab(orpynu i (eHoJbHI | TAPOII3aTIB; IUIsl | BUPOOHUITB BiJ] KaTIOHIB BaKKUX
T1APOOKCH/IHI. BHJIY4YECHHS 10HIB | 1  JIY)KHO3EMEJIbHUX  METAaJiB,
OpnepxxyeTbes KypyMy, LHMHKY 3 | JOMIIIOK, @10 OOYMOBIIIOIOTH
KOH/ICHCAIII€10 pinkoi  ¢asu  MyIbNH | KOJbOPOBICTD.
cyib(oBaHoro (eHony 3 | mpu 30arayeHHi MiJHO-
dopmanbaerizom y | ITHKOBUX
KHCJIOMY CepeIOBHIIL. NOJIMETATIYHUX PYI.

KB-2-711 | Conomnimepwu3ariiini s copouii | s BWJIY4YECHHS KaTi1OHIB

KBb-2- | cnabokucioTHi aHTUO10THKIB 3 | KOJIBOPOBUX Ta BAXKKUX METAIIB 3

1011 MOHO(DYHKIIOHAJIbH1 HaTUBHHX PO34YMHIB, | IPUPOAHO AHTPONOTEHHUX Ta
KapOOKCHIIbHI KATiOHITH | AJs BiJTOKPEMJICHHS | CTIYHUX BOJ, AJIsS OUMIICHHS Ta3iB
MaKpOMOPUCTOL aMIHOKHCJIOT, B1JI KUCJIMX KOMITOHEHTIB TOIIIO.
CTPYKTYpH. OUUILEHHS  HIKEJIEeBUX
Bunyckatotbcst 1| Ta KOOaJIbTOBUX
3aCTOCOBYIOTbCS B Na- | €JIeKTPOJIITIB BIJI
dbopmi. JIOMIIIIOK 3ai3a,

OYUILEHHS po3coiB

XJOpPUIly HaTpilo  Bif
KaTioHIB KaJbI[II0 Ta
MAargir TOIIIO.
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[Tponosxenus Tabymii 4.3

1 2 3 4
Amnionit: | ComonimMepusamiiHui Y BomomiaroroBii | s oOYMIIEHHS CTIYHHX BOJ BIJ
AB-17-8 | cuIpHOOCHOBHUI Ul BUJAJICHHS 3 | aHIOHHUX JIOMIIIOK (B T.4. BiJ
MOHO(DYHKIIIOHAIBHUN; | BOJAM 10HIB CIA0KHUX | aHIOHHUX KOMIUIEKCIB KOJIHOPOBHX
TeJIeBOi CTPYKTYPH, IIO | KUCJIOT Ta PIIKUX METaJiB); BiJ CHIIIKATIB,
MICTUTh  YETBEpTHHHI | (KapOOHATHOT, HITpaTiB, HITPUTIB, LiaHiAiB, OOpaTiB
OCH3UITPUMETHII- CHJIIKATHO1); UL | Ta 1H. aHIOHHUX JOMILIOK CTIYHUX
aMOHiIH1 rJIMOOKOTO BOA  XIMIYHOI ~ HPOMHCIOBOCTI,
(yHKIIOHAJIbHI TPYMH. | 3HECOJTIOBAaHHS BOJIH | KOJHLOPOBOI MeTayprii; TUTS
OpepKyeTbCsl NUISIXOM | TA KOHICHCATIB Y | OYMIICHHS Ta3iB  BEHTHIISIIMHUX
XJIOPMETHUITYBaHHIM ¢inpTpax 3mimanoi | mpuctpoiB Bix HF, SiF4 ta SO,, SO3
coroyiMepa CTUpONy 3 | mii pa3om 3 | TomIoO.
8 % JIBb 13 Hactynuum | kationitom KY-2-8;
aMiHyBaHH;M B XiMiuHi’ Ta
TPUMETHUIIAMIHOM. dbapmaneBTUYHIN
MPOMHCIIOBOCTI IS
OUUIICHHS  PI3HHUX
peUYOBMH  Ta  iH.
MPOIIECiB aHIOHHOTO
oOMiHy.
AB-17I1 | Cononimepu3ariiai Y BomomiaroroBii | Jyis BUIyYeHHS HEOpPraHIYHHUX Ta
(AB-17- | cubHOOCHOBHI JUISt BUAJICHHS | OPTaHIYHHUX aHIOHIB (B T.4. aHIOHHUX
10I1/0.6 | MmOHO(YHKIIIOHATBHHI aHIOHIB cnabkux | [TAP, mnectunumiB TOIIO) pPi3HUX
AB-17- aHIoHITH 3 | KHCJIIOT; Bif | CTIYHMX  BOA;, JUIL  OYHINEHHSA
10I1/0.8 | yeTBEpTUHHUMU OpTraHiuHUX BEHTUIIALIMHAX Ta3iB BIJ KHUCIHAX
AB-17- | 6eH3WITpUMETUII- JIOMIILIOK; JUIS | KOMIIOHEHTIB TOLIO.
10I1/1.0) | amoHiIHHUMHU IpyllaMu. | 3HeOAPBIEHHS Ta
JIe10H13a1il PO3UUHIB
B IYKPOBOMY
BUPOOHUIITBI.
AB-29- | Cononimepu3auiinuii | Y~ BogomiaroroBmi | JInsg  ouuMIeHHS  rocrnoxapcbKo-
1211 CUJIIbHOOCHOBHHM pu HEBUCOKUX | MOOYTOBHUX Ta IPOMHUCIOBUX CTIUHUX
MOHO(YHKIIIOHAIBHUN | BUMOTax IO | BOX BiI JIOMIIIIOK aHIOHIB
aHIOHIT MaKPOITOPUCTOI | 3HECOJICHOI BOJM 3a | HEOPTaHIIHUX Ta OpraHivHUX
CTPYKTYpH; MICTUThH | 3aJTHIIKOBUM KHUCTIOT, CHONYK; JUIsl OYHILNEHHS
YETBEPTUHHI BMICTOM aHIOHIB | TIOBITPS Bl KUCITUX ra3iB.
OCH3WIIUMETHIICTAHOI | CHIIIKATHOI Ta
aMOHIIiH1 KapOOHATHOL
(GyHKIIOHATBHI TPYIH. | KUCIIOT.
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Perenepailisi BiANIpanbL0BaHUX iQHITIB.

H-kaTioHiT BHCUMAIOTH 3 KOJIOHKM B BEJIUKY 0anKy 3 5% posunnom HCl i 3amumarots Ha 24
roguHu. [IoTIM KHCIIOTY 37MBarOTh, KaTIOHIT NMEPEHOCATh Yy BOPOHKY bBloxHepa i1 MpOMHBAIOTH
IMCTUIIBOBAHOIO BOJIOIO 70 HeraTuBHOI peakuii Ha ioH Cl° 3 AgNOjs. [IpomuTnii KaTioOHIT 3HOBY
BBOJISITh B KOJIOHKY.

Peakmis wa mpucytHicth ioHiB Cl. Ionu ClI° 3 AgNO; yrBoproroTs Oummii ocamx AgCl,
HEpPO3YMHHUN B MIHEpAIbHUX KHCIOTaX, ajieé PO3YMHHUNW B BOMHUX po3unHax NHjz, amoniii
kapOoHaty, Kaiiii iaHiay Ta HaTpiil Tiocynbdary:

Cl +Ag" - AgCH  AgCI+2NH3 — [Ag(NHs),]" + CI-

Bukonanus peakiii. Jlo 2-3 kpamenb JOCTIKyBaHOTO (iIbTpaTy A0Jal0Th | Kparuto
pozunny HNOj3 Ta 2 - 3 xparii po3unny AgNOs;. B mpucyrHocti Cl -ioHiB yTBOprO€Thcs Oinuid
ocaf.

AHioHIT perenepytots 5 % po3unHom NaOH, mpoMuBaroTh BOJOO O HEraTUBHOI peakiii 3a
dbenondTaneinon (BiACYTHICTH poskeBoro 3abapsieHHs). [[poMUTHM aHIOHITOM 3HOBY 3allOBHIOIOTH
KOJIOHKY.

4.3 ExcriepuMeHTAaIbHA YaCTHHA
Busnauenns 3aeanvnoi srcopcmrocmi 6o0u

Metoa KOMILIEKCOMETPIi.

BusHaueHHs cymMapHOro CKJajy Kajibl[ll0 Ta MarHito (3arajibHOi TBEPIOCTI)
3aCHOBAHO Ha BUKOPHUCTaHHI TpwioHa b — kucioi HaTpieBOi couli, €THJICHAIaMIHO-
TETPaOLTOBO] KHCIIOTH, KM B Iy)KHOMy cepegoBumi 3 ionamu Ca®* i Mg®* yrBopioe
KOMILJIEKCH:

HOOC - H,C CH,-COONa
>N-CH2-CH2-N / +Ca**
NaOOC - H,C “\\CH,-COOH

—~00C — H,C
H,-COON
N N-CH,-CH,-N < CH,-COONa + 2H*
NaOOC-H,C / L "\ CH,-COO —

N 7/
N 7

"Ca”

[le#t meTon BUKOPUCTOBYIOTH MpPH MIHIMAQIbHIN CyMapHi KOHIEHTpalii
KaJIBI[110 Ta MarHito B mpoOi 10 0.5 MMOHL/)IM?’, 3 noxuokor 1 %.

Xio ananizy. TIpoGy Bomu (5 cM® — TIMETKO) PO36ABIAIOTh ANCTHIHOBAHOIO
BOJIOI0O B KOHIUHIM k0161 (250 ™) mo 100 mur; monuBaroTh 5 cm® amiauHOrO
oydepnoro poszuuny (cymim NH4Cl Ta NH,OH) Tta nonarots aexinbka kpaneib (~10
Kparenb) 1HIUKATOPY — €eploXpOMYy YOPHOTO JI0 YTBOPEHHS BUHHO-YEPBOHOTO
KOJLOPY 3 (P10JICTOBUM BIJITIHKOM 1 TUTPYIOTHh (IIPH €HEPriiHOMY TEpEeMIITyBaHHI)
po3unHOM TpuioHy b (3 OropeTkn) 10 mepexoy 3a0apBiIeHHSI B CUHE 3 3€JIEHYBAaTHUM
BIJITIHKOM.

Ouuwenns 600u 3a donomozoro H' -xamionimy

OuureHHs B1J] COJIEH )KOPCTKOCTI TPOBOJAUTHCS 3a JOTIOMOTOIO H-kaTioniTHOI

xonoHkH. [Ipoby, 10 JOCHIIKYEThCS, MPONYyCKaloTh yepe3 H'-KaTiOHITHY KOJOHKY.
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BepyTs mpoOy ounmenoi Bomu (5 ¢M°) Ta BH3HAYAIOTH JKOPCTKICTh BOM BHIIE
3a3HAYCHUM METOJIOM.
Obpobka pe3yromamis
Po3paxyHOK 3HaUeHHS 3araJIbHOT )KOPCTKOCTI 3/IIHCHIOIOTH 32 (POPMYIIOH0:

- 3
K, = (Nyp - Vip - 1000)/Vy 0, MmO/ mM (5.23)
ne Ny, — HopManbHICTh TpUIIOHA b; V,, — KIIbKICTh TpHuiioHa b, mo BuTpadeHa

. 3

Ha TUTPYBAHHSI, MJI, VHZO - 00'eM poOM BOJIU, B3SITOL JIJIs1 BUBHAUEHHS, CM .

OtpumaHi 3HAYEeHHS >KOPCTKOCTI BOJM TMOPIBHIOIOTH 13 HOPMATUBHUMU
BUMOTraMH (J101aToK b).

4.4 BucHoBoK: ExcnieprMeHTAIbHO BHU3HAYEHO 3arajbHy XOPCTKICTh BOJIH.

Jlo OYHMCTKHM BOHa CKJIAQJacE ... MMOJ'IB/I[Mg, MICJA 10HITHOI OYUCTKH KOPCTKICTh
3

CKJIJIa€. ... MMOJIB/AM", 1110 (HE) MEPEBUIILYE TOMYCTUME 3HAaYEHHS (JIUB. 107aTOK b).

Konmponvni numanns

1. SIx BrTMBa€ KOPCTKICTh BOJIM HA TEXHOJIOTIYHI TIporiecu?

2. Yum 3yMOBJI€HA KOPCTKICTH BOAU?

3. SIxi Bu 3HaeTe MeTOIM TOM’SIKIIIEHHST BOAM?

4. SIxi MeToIu 3MEHIIIEHH HeKapOOHATHOI )KOPCTKOCTI Bu 3Haere?

5. SIxi MeTou 3MEHIIEHHST KapOOHATHO1 KOpCcTKOCTI Bu 3HaeTe?

6. OxapakTepu3yiTe MeXaHi3M 10HITHOI OYUCTKH BOIH.

7. Skl aHAMITUYHUN METOJ JICKUTh B OCHOBI BH3HAYEHHS 3arajibHOi
KOPCTKOCTI BOJU?

8. SIxka MakcHMalIbHA JKOPCTKICTh AOMYCKAETHCS JIJISl MUTHOI BOJIU?
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JIABOPATOPHA POBOTA Ne 5
BusHayeHHsI KOHIIEHTPANIl XJIOPU/I-iOHIB Yy IPYHTi TUTPUMETPUYHUM METOA0M

5.1 Mera: 3acBOITM METOAMKY BHUMIPIOBAaHHS MAcOBOi YacCTKU XJIOPHUMIIB Y
IPYHTI TUTPOMETPUYHUM METO/IOM.

5.2 KopoTtki TeopeTuuHi BizomocTi

[pyHT — 11€ MOBEPXHEBUIA AP 3€MHOI KOPHU, AKMH CPOPMYBABCS CYMICHOKO €0
KJIIMaTy, POCIMHHOCTI, TPYHTOBUX OpraHi3MiB. I3 Tiri€eHI4HOT TOUKH 30py HalOIbIIe
3HAYEHHsS] Ma€ OpPHHI IIap, TaKk AK 3 HOTO MOBEPXHEI0 KOHTAKTYE JIIOIMHA (TPYHTOBE
MOBITPS, TPYHTOBUH TMHJI), BUPOUIYIOTHCA CLIBCHKOTOCIIOAAPCHKI POCIHMHHU, SIK1
BXKUBAIOTHCA B 1Ky. OfHaK BETUKUHN IHTEpPEC Ma€ 1 map IPyHTY, KU pO3TAIIOBaHUN
JI0 TIEPIIIOTO BOAOTPUBKOTO TOPU30HTY. Big #10ro XiMIYHOTO CKITamy 3aJIeKUTh SAKICTh
MI3EMHUX BOJI.

[pyHT — e 0COOIMBE NPHUPOAHE YTBOPEHHS, BEPXHil TOHKUI mIap 3eMHOI
MOBEPXHi, MPUAATHUN I KUTTS POCIUH. BIH CKIIaaeThCs 3 PEYOBUH Yy TPHOX
arperaTHUX CTaHax: TBEPAOMY (MIHEpasd, IIMATOYKU MOPiJ, OPTaHIYHI PEIITKH),
piakomMy (BoJia 3 pO3YMHEHUMU B Hill peYOBHHAMM) ¥ ra301oAi0HOMY (TOBITPS 1 Ta3w,
10 BUBIIBHSAIOTHECA 3aBASKHM XiMiuHMM i GioXiMiuHMM peakuisM y rpynti). IpyHr —
CepEeIOBUIIE KUTTS HAUMPOCTIMINX, OaKTepii, rpubiB, YepPBIB, KOMaX TOIIO, SKi HOTO
nepepoOIISIIOTh, 3MIHIOIOYN (DI3UYHUI CTaH 1 XIMIYHUN CKIIA].

MeTta BUBYEHHS €KOJIOTIYHOTO CTaHy I'PYHTIB — OBOJIOJIHHSI METOJaMU aHaJI3y
OCHOBHMX BJIACTUBOCTEH IPYHTIB, $KI BHU3HAYaIOTh IX POJIOYICTb, ONAHyBaHHS
METOJMK KOHTPOJIIO 3a iX CcTaHOM. XIMIYHI IHTPEIIE€HTH, SIKI BXOMSTH JO CKIIaay
IPYHTIB, 3 TOTJISITY aHAJTITUYHOTO BH3HAYCHHS MOXKHA MOAUTMTH Ha TpW Tpynu. Jlo
MepIIoi HaJIeKaTh KOMIIOHEHTH, SIKi CTAaHOBJISITH MIHEPAJbHY YacTHHY, a TaKOX
OpraHIYHUX CHONYK; JAJIA iX BU3HAYEHHS TBEpAY MpoOy CIiJl MOBHICTIO NEPEBECTH B
po3uuH. [pyry rpymny yTBOPIOIOTH O10OJIOTIYHO aKTUBHI Ta JOCTYIIHI ISl POCIIHUH
KOMITOHEHTH, IO iX BWJIY4YalOTh 13 IPYHTIB JI€I0 MEBHUX PO3UYMHHUKIB. J[0 TpeThoi
Tpynu BXOJATh HEOPTraHiuHI Ta OpraHiyHI TOKCHYHI PEYOBHHH — AaHTPOINOTEHHI
3a0pyIHIOBaYl IPYHTIB, BU3HAYCHHS SKMX BHUMAarae NepeBelCHHS iX Y PO3UMHEHHM
cTaH OOpOOJIECHHSIM CHEeIlaJTbHUMU POZYMHHUKAMU.

[pyHTH TEPEPO3NOMIISAIOTL 3HAYHY KiJbKICTH aTMOC(HEPHOI BOJOIU i TaKuM
YUHOM PEryJIIOI0Th BOJHUN Oananc cymii. Bonu € OlonoriuanmMm (QuibTpom Ta
HeHUTpasizaTopoM 0araTbOX aHTPOMOTEHHUX 3a0pyAHEHbB 1 3/1aTHI JO CAMOOYMIIICHHS.
CaMOOUYMILIEHHS POCIMH BIiJl TOKCHUKAHTIB 3IHMCHIOETbCA $K 32 PaxyHOK ix
TpaHcmipailii (BUIApOBYBaHHS) 3 TMOBEPXHI JIMCTS Ta cTebed, TaKk 1 3aBISKU
HIOPIYHOMY JIUCTOMATy, IO, B CBOIO YEPry, MOXE CHPHUSATH BTOPUHHOMY
3a0pYIHEHHIO TPYHTY B MICIISIX HAKOITUYEHHS JIHCTS.

Bnacnigok 301IbIIIEHHS KUTBKOCTI HACEJIEHHS, CIIOKMBAHHS €HEPreTUYHUX Ta
IHIITMX MaTepiaJbHUX PECYpPCIB YTBOPIOETHCS BEIWKA KUIBKICTh TBEPAHMX Ta PIiJIKHX
MIPOMHUCIIOBUX BIIXOMIB. Y HUX MICTATHCA Pi3HI TOKCHYHI PEYOBHHHM, 110 HETATUBHO
BIUTMBAIOTh SIK Ha 3J0POB’Sl JIOJEH, TaKk 1 Ha PO3BUTOK POCIMH 1 TBapHH.
CrnantoBaHHsI KaM’ sHOTO BYTUUIA B TEIJIOCHEPTeTUINl TIOB’S3aHE 3 YTBOPEHHSIM
3HaYHOI KIJBKOCTI IUIAKiB, MOMETy Ta caxi. BiaBaiu MOTyX HOi eleKTpOCTaHIIi
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saeniHoTh 400 — 800 ra pomounx 3emenb. Y 3HAYHHUX KITBKOCTSX BUKUIAIOTHCS B
aTMoc(epHe MOBITPS OKCUIU CYNbGypY, HITPOTCHY Ta PaJIOHYKIIIIH, K1, BPEIITI, 3
aTMOC(EpHUMU OMaJlaMHd TOTPAIUISIIOTh y IPYHTH. BinmpanpoBaHi ra3u JIBUTYHIB
BHYTPIIIHBOT'O 3TOPSHHS MICTSITh 3HAYHY KIJIBKICTh OKCHIIB KapOOHY, HITPOTEHY, a
TaKoXX IUTIOMOYM Ta BYIVIEBOAHI, SIKI OCIIalOTh Ha IOBEpPXHI IpyHTy. HeBmuHHO
3pocTa€ KiIbKICTh TOOYTOBHUX B1AXO/IIB.

B Vkpaini 3a 2019 pik (0e3 ypaxyBanus nanux AP Kpum ta M. CeBacTonosn)
YTBOPUJIOCH Maike 53 MIIH. M noOyToBUX BigxoxdiB, abo moHax 10 muH T, sKi
3aXOpPOHIOIOTHCSA Ha 6 THC. CMITTE3BAUIN 1 MOJITOHIB 3arajbHOI0 IJIOLICI0 Maibke
9 Tuc. ra.

3HayHuil 00csar 3a0pyqHEHb MOTpamjsie B TIPYHTH Ta BOJONMH 3
TBapuHHHUIbKUX ¢epMm. IllopiyHO 3MEHIIYIOTBCS IUJIOLI POJIOYUX TPYHTIB.
Bracniiok HaAMIpHOTO BUKOPUCTAHHS MIHEPAJIbHUX JTOOpUB, XIMIYHHMX MpeErapaTiB
uist 0OpOTHOM 3 MIKITHUKAMH Ta XBOPOOaMHU CLILCHKOTOCTOJAPCHKUX POCIHH,
PO30PIOBaHHS, MeIiopallii Ta 3polyBaHHS IPYHTH JErPaayiOTh Ta IEPEHACHUYIOThCS
IIKIJIJTMBUMUA pEYOBHHAMH — (PocPopom, a30TOM, CTPOHIIIEM, YPaHOM, 3aii3oM, 93
PTYTTIO, MIJJII0, IIMHKOM, CBHUHIIEM, KaJMIEM, XPOMOM TOIIO. XapaKTEPHOIO
OCOOJIMBICTIO TPYHTIB Ta JTOChEpH € Te, 10 3a0pyAHEHHS MEPEMIITYIOThCS B HHUX
MPUPOJHUM IIUISIXOM 3HAYHO MOBUIBbHINIE, HIX Yy Trifpocdepi U aTrmocdepi. Tomy
B1JI0YBA€THCSI KOHIEHTPYBAHHS TOKCUYHUX PEYOBHUH 1 MOJANbINA X MIrparisi y pi3Hi
CEpeIoBHUILA B POLIEC] O10JIOTTYHOTO Ta FEOXIMIYHOTO KPYroOOIriB.

[pyHTH sK O00’€KT OXOPOHH, KOHTPOJIO Ta KEPyBaHHsA SKICTIO MAaloTh
crietudiyH1 0COOIMBOCTI MOPIBHIHO 3 IHITUMHU 00’ €KTaMU MIPUPOIHOTO CEPEAOBUIIIA.
BoHu MeHII pyxoMi, HiXXK aTMOc(epHe MOBITPsI YM MOBEPXHEBI BOAM, @ TOMY iM HE
BJIACTHBE TaKe MOTYTHE MPUPOJHE CAMOOYHINEHHS, SIK Po30aBieHHs. AHTPOIOTEHHI
3a0pyqHEHHs, M0 TMOTPAIUIAIOTh [0 TIPYHTY, HAKOMHUUYYIOThCS, a eQeKTu
MIJCYMOBYIOTBCSL 3 OJHOYACHUM MOXJIMBUM YTBOPEHHSIM OUIbII TOKCHYHHX
PEYOBMH, HDK BHXiJHI KOMIIOHEHTH. IpyHTH O€3I0CEPENHhO HE BILIMBAKOTHL HA
3I0pOB’s JIIOJIMHU, K aTMocdepHe MOBITpsS 4 Bojaa. HecnpustnuBuii iX BIUIMB
BUSIBJSIETBCST B TOMY, IO UIKIJJIUBI PEYOBUHH, SKI TMOTPAIUISIIOTH Y HUX,
HAKOMUYYIOTBCA B CUIBCHKOTOCIOJIAPCHKUX POCIMHAX. TOMY, OKpIM HOPMATHBY
I'IK, BUKOpUCTOBYIOTh HOPMATUB JOMYCTUMOI 3aJTUIIKOBOI KIJIBKOCTI MOJIOTAHTIB Yy
IPYHTax, XapuOBHUX 1 KOPMOBUX MPOAYKTAX.

[irieniyHuil aHami3 TPYHTIB BKJIOYAaE B ceOe caHITapHO-TomorpadiuHe
o0CTeXEeHHsI MICLEBOCTI, (I3UKO-XIMIYHMIM aHami3, CcaHITapHO-0aKTepioioriyHe,
BIPYCOJIOT1YHE, TEeJIbMIHTOJIOTIYHE, CAHITAPHO-TOKCUKOJIOTIYHE Ta pPaJlOMETPUUHE
nocipkeHHs . Di3uKo-XIMIYHI TOCTIKEHHS TOJATal0Th Y BU3HAYCHHI BI1JHOIICHHS
BMICTY 3arajbHOTO HITPOr€HY JI0 OpraHi4HOro, KHCJIOTHOCTI, O10XIMIYHOIO
CTIOKMBAaHHS KHCHIO, OKHCHIOBAaHOCTI, CyXOro 3ajJHIIKy, BTpaT i dYac
MPO’KapIOBaHHS, CYIb(}aTiB, XJOPUAIB, BMICTY BAXKHUX METaJIB TOIIIO.

['pyHT — cucrema, sika Kepye OOMIHOM PEUOBHMH Yy TPHUPOJi, OCHOBA MPOIIECY
TpaHchopmarlii COHIYHOI €Heprii, OCKIIbKM BiH TMpHUiiMae ydacTbh y (HOTOCHHTE3I
POCIHH, SIKI aKyMYJIIOIOTh KOJIOCAJIbHY KUTBKICTh COHAYHOI €Heprii, 3B’ d3aHiil y Maci
POCIAMHHOI ~OpPTraHiyHOI PEYOBMHHM, Ha3eMHA POCIUMHHICTH aKyMyIlIo€ Ous
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0,5-10"° kBt/pix emeprii. Ipynt He Timeku TpancdopMmye eHepriio, ame it dopmye
SKICTh OCHOBHHMX JKEpElI TOCHOJAPChKO-MMUTHOTO BOJOIOCTAYaHHS, 10 SKUX
BIJIHOCSITbCS IPYHTOBI BOJIY, @ TAKOK BOJU PIK 03€p Ta BOJOCXOBHUIII.

XiMIYH1 CIIOJYKH, IO 3HAXOJATHCS y IPYHTI, 3MHBAIOTHCA 3 HOTO MOBEPXHI Y
BIJIKpUTI BOJIOMMHU ab0 MITpylOTh y TJIMOMHY TIPYHTY. 3a XIMIYHHUM CKJIaJIOM
IPYHTOBUX BOJI MOXXHa CYJIWTH TPO XIMIYHMK CKJaa TpyHTY. B mig3eMHi Boau
BUMUBAIOTHCS SIK €HJOTCHHI XIMIYHI pEUYOBUHHM (BJIACTHBI JUIS THIY JAHOTO IPYHTY),
TaKk 1 €K30TeHHI (mquHo CTBOpeHl Ta nepepo3nomneH1 aroanHoi0). Jlo ocTaHHIX
HaJIeKaTh MECTULINTH, M1Hepaan1 z[o6pHBa COJII BAKKUX METAJIB 1 T. 1.

Ha rpyHTH nitoTh mpupomHi i aHTpomoreHHi (aktopu. HaiOinpmm HeraTUBHO
MO3HAYa€ThCS Ha 1X CTaHl caMe aHTPOIOTE€HHA MJiSUTbHICTh:  PO3MIIICHHS
IIPOMUCIIOBUX TOOYTOBUX BIAXO/IIB; CLIBCHKOTOCIIOIAPChKE BUPOOHUIITBO, OB’ I3aHE
13 BHECEHHSIM MIHEpalIbHUX JOOpHUB, 3ac001B OOPOTHOM 31 IMIKIJHUKAMH POCIHMH Ta
Oyp’stHamu; OyaiBeIbHI JOPOKHO-PEMOHTHI POOOTHM HA TEPUTOPIAX MICT 1 Ci,
MeJTiopaTUBHI poOOTH Ta 1H.

3aconieHHsl TPYHTIB — MPOIEC HAKOMMYEHHS Y BEPXHIX TOPU3OHTAX IPYHTY
HAJUIUIIKY TIKIJJTMBUX JJI POCIUH Ta MIKpPOOPTaHi3MiB COJIEH.

VY npupoIHUX YMOBaX 3aCOJIEHHS IPYHTIB BiJIOYBAa€TbCSI BHACIIIOK HACUUEHHS
COJIAIMM TPYHTOBHUX BOJI, SIKI IO TPYHTOBHMX KamlJigpax IiIHIMAIOTECA Bropy 1
BUMAPOBYIOThCA. [Ipu 1IbOMy Ha TMOBEpPXHI IPYHTY a00 BEpPXHbOMY TOPHU3OHTI
3aJIMIIAI0THCS] PO3YMHEH] COJIL.

Y mporieci rocrnoaapchkoi AiSNTBHOCTI JIOAMHA MOXKE MIJCHINTHA TPUPOIHE
3aCOJICHHA TIpyHTIB. Take SBUIE HA3MBAE€TbCA BTOPUHHUM 3aCOJCHHIM 1
PO3BUBAETHCS BOHO TIPU HAJMIPHOMY IOJIMBI 3pOILTYBAbHUX 3€MEINb Y 3aCyIUTMBUX
palioHax. Y CBITI BTOPMHHOrO 3acojieHHs 3a3Ha€ Onu3bko 30 % 3polryBajibHUX
3eMellb. 3aCOJICHHS IPYHTIB MOCIA0NIOE iXHIO (DYHKIIIO MIATPUMaHHS O10JI0TTYHOIO
Kpyroo0iry pedoBWH. 3HMKae 0arato BUJIB POCIMHHHUX OPTaHI3MIB, 3 SIBISIOTHCS
HOBI pociMHM — TanodiTh (conentoOHi). 3MEHIIYyeTbCcs TEeHO(DOH] Ha3eMHUX
MOMYJISALIA y 3B’SI3Ky 3 TOTIPIICHHSM YMOB HUTTS OPraHi3MiB, MOCHJIIOIOTHCS
MIrpariittHi IpoIecH.

Ha Tepuropii Ykpainu 3acoyieHi TpyHTH TOIIMPEHI B 30HAX CYXOTO CTeIy,
creny Ta Jicocteny. [lpupogHo 3aconeHi TPyHTH MNPUYpPOYEHI 0 TepuTopii 3
OJIM3BKUM 3aJISITAHHSIM COJICHOCHHUX TOPiA Ta MiHEpadi30BaHUX MiJTPYHTOBUX BOJ.
BTropuHHO 3acosieHi TpyHTH MOIMIMPEHiI B palloOHax 3pOIIyBAILHOTO 3eMJIEpOOCTBA —
SK  HACNIJIOK  3aCTOCYBaHHS  O€3IpEHaXHOTO  3pOIIeHHS abo  3pOIICHHS
MiHEpalli30BaHUMHU BOJAaMHU. 3 BOJOPO3YMHHHUX COJIEH Yy 3acOJIeHMX IpyHTax
Haifuactime 3yctpidarotbesi Na,COz, NaHCO3;, NaCl, MgCl,, CaCl,, Na;SOy,
MgSO,. HalTokCHUYHIIIMMU [JIi POCIMH € KapOOHATH HATpPil0 Ta XJOPUIHU, a
HaiiMeHIT TOKCcMYHUMHU — cylbdatu. Taki comi, sk CaCOz;, MgCO3z 1 CaSO,, nus
POCIIMH HE IIKIJJTUBI.

Tun Ta cTymiHb 3acOJieHHS TIPYHTIB MOXKHA IIBHUAKO Ta JOCHTh TOYHO
BU3HAYHTH, 3aCTOCOBYIOUH aHAI3 BOAHOI BUTSKKH 3 TPYHTY.

[Ipo cHpsiMOBaHICTh COJILOBOTO PEXUMY TPYHTIB (BIAOYBAa€ThCS MPOIIEC
3aCOJICHHS YU PO3COJICHHS) MOXHA CYJUTH 32 XapaKTepOM aHIOHHOTO CKJIaay BOAHOI
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BUTSDKKU. XJIOPUIHUN TUI 3aCOJICHHS XapaKTepHHUM U1l TPYHTIB 3 MPOTPECUBHHUM
COJICHAKOTIMYEHHSM, XJIOPUIAHO-CYIb(GAaTHUNH — IS TPYHTIB MPOMINKHOTO Py,
cylnbhaTHUN — JJIs1 Py PO3COJICHHS (32 HAsIBHOCTI aKyMYJIAILIii TIIICY).

BopoTr0a 3 3acoeHHAM BKJIIOYa€E B ce0e KOMILIEKC MPOMUIAKTUYHUX 3aXO0/IiB,
CIPSIMOBAaHUX Ha PETYJIOBAaHHSA COJIbOBOIO PEXHUMY IPYHTIB 3aJIEKHO Bij MOTpeO
pociiH 10 ckiagay IpyHTiB. CucremMa mnpodiIakTUYHUX 3aXOJIB  OXOILTIOE
CIIOPY/IPKEHHSI 3pOIIYBAIBHUX CHUCTEM 3 MPOBEACHHSAM MNPOTU(IIBTpAIIHHUX POOIT,
noOy/I0BY APEHaXy, ONTHUMI3aIi0 MOJUBHOTO PEXUMY, MiI0IP COIECTIMKUX KYIbTYP
1 JTOTpUMAaHHS TEXHOJOTIH iX BUpoIlyBaHHA Tomo. OnTuManbHa KOHIICHTpAIliS
JITKOPO3UYUHHUX COJIEH B IPYHTOBHUX PO3UMHAX HE IOBHHHA MEPEBUILLYBAaTH 5 — 6 I/

B nabGopartopHiit poOOTI BU3HAYAETHCA BMICT XJIOpUA-10HIB y IpyHTI 32 JJCTY
7908:2015 «SIkicTpb rpyHTy. Bu3HaueHHs XJI0pUa-i0HA Y BOAHIM BUTSKIIY.

5.3 ExcnepuMeHTAJIbHA YACTHHA

1liocomoska 3pa3sxie ipynmy 00 1ab60pamopHux 00CAi0HCeHb

butbmiicte  aHami3iB  IPYHTY MOPOBOASATh Y  MOBITPSHOCYXUX — 3pa3Kax.
BiniOpanuii y mosii 3pa3ok MEpEeHOCSATh B OKPEME YHUCTE, CyXe NPHUMIIICHHS Ta
OUYMIIYIOTh BI1J] KOPIHHS ¥ IHIIMX OPraHIYHUX PELITOK 1 BKIIOYEHb. 32 HAsABHOCTI
OpuJ1 iX pO3aMyIOTh PYKaMHU J10 TPYJI0YOK JiaMeTpoM 3 — 5 mM. OuulieHuit 3pa3ok
PO3CTUIIAIOTh TOHKKM IAPOM Ha manepi il Bucymytotb 10 — 14 nHiB. 3 BUCYIIEHOrO
3pa3ka OepyTb cepelHI0 npody, sl YOoro HOro peTeNbHO MEPEMINIYIOTh,
po3cumnarnTh 1 GOopMyIOTh Ha mamepi y BUIIIAAI KBajapara abo MPSIMOKYTHHKA M
JUISTh MO JlaroHajsX Ha YOTUPU pPIBHI YacTUHU. JIBl MPOTHIIEKHI YaCTHHH
BHUCUITAIOTh Y KAPTOHHY KOPOOKY, a JIB1 1HII 3MimIytoTh. Omepaiiito mOBTOPIOIOTh
JIOKM Maca cepeaHboi nmpobu He cranosutume 300 — 400 r. IpyHT, 110 HE yBIHIIOB
JI0 CepenHboi mpobdu, 30epiratoTh Hepo3TepTuMm. CepenHio MpoOy AUIATh HAa TPHU
gacTHHU. J|JIS IIbOTO TPYHT PETENBHO 3MIMIYIOTh 1 PO3CHUMIAIOTh PIBHUM IIApOM Ha
nanepi y BUTTSAI MPSIMOKYTHHKA, MINSATh BEPTUKAIBHUMHU 1 TOPU30HTAIHHUMHU
JIHISIMHA Ha HEBEJMKI KBaJpaTH po3MmipoM 3x3 abo 4x4 cM 1 3 KOKHOIO KBajpaTa
mmaresneM OepyTh HEBENIMKY KUIbKICTh IPYHTY, SIKY 3CHIIAIOTh B OJHY MpoOy 3
TaKuM PO3paxyHKOM, 1100 ii Maca jnopiBHIOBasia Oiu3bko 5 — 10 r. 3 BigiOpaHoi
TaKuM CIOCOOOM MpPOOM PETENIbHO BiIOUPaIOTh KOPIHIN (32 JOMOMOTOIO TIHIIETA 1
aynu). Jlam rpyHT poO3THpalOTh B aratoBiil CTYILI 1 MPOCIBalOTh Kpi3b CHUTO 3
otBopamu aiameTtpom 0,25 mm. Oxnepxany mpoOy 30epiraroTh y narnepoBoMy MaKeTi,
3 Hei OepyTh HaBaXKKy JUIsl BU3HAUEHHS T'YMYCY 1 3arajbHOro HiTporeny, ¢gochopy
Ta Kaliio. AHAIOTIYHO BiIOMPaOTh CcepeAHto Mpoly s  BHU3HAYCHHS
IPaHyJIOMETPUYHOTO cKiaay IpyHTy Macor 30 — 40 1 mi€l 4acTUHU TPYHTY.
HeBenuki mopiuii po3THpalOTh y MOPLEISHOBIA CTYMI TOBKAYWKOM 3 T'YMOBHM
HAKOHEYHUKOM, TPOCIBAIOTH KPi3b CUTO 3 OTBOpaMH JiaMeTpoM | MM i1 30epiraroTh
y nanepoBomy naketi. Pemry 3pazka rpyHty (250 — 350 r) roTyl0Th TAKUM CaMUM
criocoOoM 1 30epiraroTh y CKIISIHII 3 MPUTEPTOI0 MPOOKO0. 3 I11€1 YacTHUHU 3pa3ka
OepyTh HABAXKH VIS THIIMX JaOOpaTOPHUX aHAIII3IB.
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IIpucomyeanus 600HOI GUMANCKU i3 TPYHMY

JlJiss IpUTOTYBaHHS BOJAHOI BUTSKKH Ha TEXHIKO-XIMIYHUX Tepe3ax 3BaXKYIOThb
100 r mOBITPSIHO CyXOi MPOOM IPYHTY 1 3a JOTIOMOTOXO JIIUKHU MEPECUTIatOTh B KOHIYHY
koi0y MmictkicTio 500 mui. IlpunuBarote 500 MJI MpOKHIT STYEHOT 1 OXOJIOKEHOI
JTUCTWJIHOBAHOI BOAM 1 J00pe 300BTYIOTH MPOTIrOM 5 XBWIMH. 3a 1€l dac
BOJIOPO3YMHHI COJII TIEPEXOJATh ¥ PO3UYMH ab0 YTBOPIOIOTH CYCIIEH3iI0. Y TBOpEHUH
pO3urH (QUIBTPYIOTh Yepe3 ckiamdacTuidi puabTp y cyxy konOy. Ha mouatky
binpTpyBaHHS (PiIbTpaT MOXKE OyTH HE 30BCIM MPO30pUN, TOMY TMOBTOPIOIOTH
GbiapTpyBaHHS IEKUIbKA Pa3iB.

Buznauenns xnopuo-ionis

[TpoOy BomHOI BUTS KM 00’emMoM Bif 2 mo 20 mur BigOMparoTh MINETKOIO B
MIpHY KO0JOy, IPWIMBAIOTh IUCTUIBOBaHYy Boay Jo0 o0’emy 30 mu, 1 mMu xamid
XpoMary 3 MacoBoro 4acTkoro 10 % i turpyroTs po3urHoM 0,1 H apreHTyMm HITpaTy
710 Tiepexo/ 1y 3a0apBIIeHHS B1J )KOBTOTO J0 YEPBOHO-0YpOTO.

Obpoobka pe3yromamis

KinbkicTh ekBiBaneHTiB xa0pu ioHiB (X), MMoib B 100 T rpyHTY,
PO3paxoBYIOTH 32 (OPMYIIOIO

X=V-c-500 (7.1)
Vi

ne  V —o00’eMm po3unHy apreHTyM HITpaTy, SK1i MIIIOB HA TUTPYBaHHS, CM3;

C — KOHIIGHTpAIlisl PO3UUHY apreHTyM HITpaTty, MMOJ‘IL/CMg;

500 — xoediuieHT nepepaxyHky Ha 100 r rpyHTY;

V1 — 06’em ipoOU BOJTHOT BUTSIKKH, CM3;

MacoBy 4acTKy XJIOPHJ 10HIB B IPYHTI (X1) Y BIICOTKax BUPaxoOBYIOTh 3a

dhopmyioro:
X, =C-0,0355, (7.2)
ne  C — KUIBKICTb €KBIBAJICHTIB XJIOPU/ 10HIB B IpyHTI1, MMoJib B 100 r;
0,0355 — koedirieHT mepepaxyHKy y BiCOTKaX.

3a pe3ynbpTaT aHali3y NPUUMaIOThCS 3HAYEHHS! OJJUHUYHOTO BU3HAYCHHS
XJIOpUJI 10H1B.

PesynpraTr BuCTOBMIOIOTH B MMoiisix B 100 T rpyHTY 1 y BIACOTKax 3
3aKPYIJICHHSM JI0 TPHOX 3HAYUMUX MHUD.

3Ha4YeHHS] HOPMATHBY OMNEPATHUBHOTO KOHTPOIIO 301KHOCTI TPHU JOBIpUii
“MoBipHocTi P = 0,95 He nepesuiye 21 % A KITbKOCTI €KBIBAJICHTIB XJIOPHU]T 10HIB
2 mmoub B 100 1 rpyHTy, 7 % — G1b11e 2 Mmoitb B 100 T rpyHTY.

5.4 BucHoBkH. TUTPOMETPUYHUM METOJIOM BU3HAUMIIU BMICT XJIOPU/I-10HIB B
I'PYHTI, SIKMH CKJIQJIa€E. ..
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Koumpononui numannsn

1. Ha3BiTh BuUIM AISUIBHOCTI JIOAWHH, K4 HETaTHBHO BIUIMBA€ Ha CTaH
IPYHTIB.

2. [I{o Take 3aconeHicTh IpyHTIB? UM BOHA 3ymMOBJIcHA?

3. B sikomy arperatHomy cTaHi nepe0yBarOTh PEUOBHHH, SIKI BXOJATH 10
CKJIaJly IPYHTY?

4.  SIKUM 9MHOM TOTYIOTHCS 3pa3KH IPYHTY 110 TAOOPATOPHUX JOCHTIKEHB?

5. ki BOAOPO3UMHHI COJI1 IPUCYTHI Y 3aCOJIEHUX I'PyHTaX?

6. Ha sxux TepuTopisix MpupoaHO MOLIKMPEH] 3aCOJICH] IPYHTH?

7.  Sxuil aHaMITUYHUM METOJ aHali3y 3aCTOCOBYEThCS B JIabopaTOpHii

pOOOTI JIJIs1 BU3HAYCHHS BMICTY XJIOPUIIB Y TPYHTI?
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Honmatox A
Tabmumg A.1 — I'paHuYHO TOMTYCTHMI KOHIIGHTpAIlli XIMIYHUX 1 610JIOTTYHUX PEUOBHUH
B aTMOC(epHOMY IOBITP1 HACEJIECHUX MicIlb (HaKa3 MiHICTepCTBa OXOPOHH 37I0POB S
VYkpainu Big 14 ciuns 2020 poky Ne 52)

['pannyHo KOonmycTUMa

KOHIICHTpAITis,

[} / 3

Ne HaiimeHnyBaHHSsI pe4OBUHU CAS Ne MM Kac
3/ HeOe3neKu

MaKCHMaJIbHO |CepeaHbO 100
pa3oBa oBa
1 2 3 4 5 6
1. |A3oty miokcua 10102-44-0 0,2 0,04 3
2. |A3oTy oKkcHIT 11104-93-1 0,4 0,06 3
3. |Azoty TpudTopu 7783-54-2 0,4 0,2 3
4. |AKpPHIOHITPHI 107-13-1 - 0,03 2
5. |Akponein 107-02-8 0,03 0,03 2
6. |Anin XJOpUCTHIA 107-05-1 0,07 0,01 2
7 AJ'II‘J'IOBI/II\/JI e¢ip oUTOBOI KUCIOTH 591-87-7 0.4 i 3
(amimamerar)
8. |Ankingumerunamiau C,;-Cy 0,01 - 3
9. |Ankincynsdar HaTpirO 68955-19-1 0,01 - 4
10. |Anpaeria 6enzoitamii (Oer3anpaeriy) | 100-52-7 0,04 - 3
11. |Anpaeria BanepiaHoBUN 110-62-3 0,03 - 4
12. |Anpaeri eHaHTOBUIA 111-71-7 0,01 - 3
13 Anbieria i3omMacistHui (2- 78-84-2 0,01 i 4
METHJIITPOTIaHab )

14. |Anbaeria KanmpuiIoBHMA 124-13-0 0,02 - 2
15. |Anpaeria kKanpuHOBUH 112-31-2 0,02 - 2

50




[Tponorxenus tadmaui A.1l

1 2 3 4 5 6

16. |Anpaeria kKanmpoHOBUN 66-25-1 0,02 - 2
Anbnerin KpotoHoswid (b-

17. [meTmitakpouiein, 2-0yreHab, 123-73-9 0,005 0,001 1
METHIIITPOTIEHAb )

18. [Anbaerin MacistHUI 123-72-8 0,015 0,015 3

19. |Anpaeria nenaproHoBUA 124-19-6 0,02 - 2

20. [Anpnerin npomionoBui (mporanane) | 123-38-6 0,01 - 3

21 Anbda-3 (I[i}oqfl pedoBHHa - 3 0.3 4
TUXJIOPOLITOBUM KaJIbITii)

22. |ATIOMIHIFO HITpAT 13473-90-0 - 0,006 4

23 AJIION{iH.ivIO OKCHJI (B IIEpepaxyHKy Ha 1344-28-1 i 0,01 9
QITIOMIH1H1)

24. |AmoMiHitO cynbdar 10043-01-3 - 0,006 4

25. |ATIOMIHIIO XJIOPH]T 7446-70-0 - 0,006 4
AMOy1 (3-(heHokcnOeH30

2. /i/uHc,Tpagc-3/2,2-;[HM€THJ1-3/2,2- 59645-53-1 0,05 0,02 3
TUXJIOPBIHUT/ IIUKJIOTTPOTIAHKAPOOKCHIT
aT)

27. |Amiak 7664-41-7 0,2 0,04 4

28. |Amin Opomuctuii (1-OpomrieHTaH) 110-53-2 0,03 0,01 2

29. [H-AMinamerar 628-63-7 0,1 0,1 4

30. |Aminenu (cyminr i30MepiB) 109-67-1 1,5 1,5 4

31. |Aminu amiparnyni Ci:-Cy 0,003 0,003 2

3 5,6 A'M‘iHO-(Z-HapaaMiHO(i)eHiJ'I) 7621-86-5 i 0,01 3
OeH31M1a30

33. [2-AminHo-1,3,5 -TpuMeTHIIOeH30T 88-05-1 0,003 0,003 2

51




[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
(Me3utin)
34. |AMiHTpHATIETOHAMIH 36768-62-4 0,05 0,02 3
35. |AMoHit0 HiTpaT (amiadHa ceiTpa) 6484-52-2 - 0,3 4
36. [AMoHito nepcyibdar 7727-54-0 0,06 0,03 3
37. |AmoHito cynbdar 7783-20-2 0,2 0,1 3
AModoc (cyminr MOHO- 1 TiaMOHiH
38. |bocdary 3 mominikoro cynbhaty 12735-97-6 2 0,2 4
AMOHIIO)
39. |A=Tinpu Bosb(hpamMoBHiA 1314-35-8 - 0,15 3
40. ﬁ;‘;ﬁfgﬁ ManeioBHi (napa, 108-31-6 02 0,05 2
41. |AHTiIpHIT ONITOBUH 108-24-7 0,1 0,03 3
42. |AHTiOpUI CipYUCTHIA 7446-09-5 0,5 0,05 3
43. |Anrigpun hochopHuUit 1314-56-3 0,15 0,05 2
44. |Anrigpun ¢raneBuii (mapa, aepo3ons) | 85-44-9 0,1 0,1 2
45. |Aninin 62-53-3 0,05 0,03 2
46. |Apnokc-100 24938-67-8 0,5 0,15 4
47. |Apunokc-200 24938-67-8 0,5 0,15 4
48. |Auetanbaerin 75-07-0 0,01 0,01 3
49. [n-AneraminogeHoN (TmapareTaMon) 103-90-2 - 0,04 4
50. |Aueron 67-64-1 0,35 0,35 4
51. |AuerodeHoH 98-86-2 0,003 0,003 3

52




[IponmoBxenus Tadbmwmmi A.1

1 2 3 4 5
bakTepiaabHUI IHCEKTHIIMTHUN 15 x 10°
npenapar (BIIT) (xiroua ocHoBa - MiI,( OBHIX

52. |cOpPOBO-KPUCTATIIYHUN KOMILJIEKC 513-77-9 - Tri)n I
OaIuIyc TypeHTI€H3HC, BapiaHT (0,005 Mr/ar?)
KayKa3HKYyC) ’

53 bapiit BYIIICKHCIHH (y mepepaxyHKy 513-77-9 i 0,004
Ha Oapiii)

54. [Bers(a)mipen 50-32-8 i 0.1 MI;;/ 100

55. [benusunanerar 140-11-4 0,01 -

56, ben3uH (HadTOBUIA, MAaJTOCIPYUCTHH - 8032-32-4 5 15
y IepEepaxyHKy Ha BYTJICLIb)

57 beHsuH crnaHueBuii (y mepepaxyHky 0,05 0,05
Ha BYIJICLIb)
ben3nHoBa (hpaxiiist Jerkoi cMosn

58 BHCOKOIIIBUJIKICHOTO TipOITi3y Oyporo 025 i

" [Byrus (y nepepaxyHKy Ha CyMapHUn '
OpraHi4YHHUNA BYTJIEIb)

59. |benson 71-43-2 15 0,1

60. Begsoncyns@oxncnom METHUJIOBUI 80-18-2 0,01 i
edip

61 Bemonxgopcynmbamny HaTpieBa Cillb| 459 £5 o 0,03 i
(xopamin b)

62, 2-BeH30T1a39n1ncynL(1)eHMop(I)OJn;[ 102-77-2 0.1 0,02
(cynbpenamin M)

63. |benzorpudTopusn 98-08-8 0,3 -
binok nuiy 01JIKOBO-BITAMIHHOTO

64. koHueHTpaty (bBK) 0,001

65. |[biopecmerpun 28434-01-7 0,09 0,04
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[IponmoBxenus Tadbmwmmi A.1

1 2 3 4 5
) ) . 4,5 x 10¢
biTokcuOaluiIiH (J1ir04a OCHOBA - .
CIIOPOBO-KPUCTATIYHUN KOMILIEKC MIKD 00HmX
66. OaluiTyc TypeHTi€H3HUC, BapiaHT 68038-71-1 ) Tin/we
HHIIYC TYD - Bap (0,0015 Mr/m
KayKa3HKYyC) )
67. [bopar KablIif0 13701-61-6 - 0,02
68. |bpom 7726-45-6 - 0,04
69. |o-bpomanizon 578-57-4 1 -
70. |bpombeHn3o 108-86-1 - 0,03
71. |1-bpomuadranin 90-11-9 - 0,004
72. (m-bpomdenon 591-20-8 0,08 0,03
73. |o-Bpomdenon 95-56-7 0,13 0,03
74. \n-bpomdenon 106-41-2 0,13 0,03
75. [1,3-byranien (IuBiHLI) 106-99-0 3 1
76. |byran 106-97-8 200 -
77. |bytnn 6pomuctuii (1-6pomOyTan) 109-65-9 0,03 0,01
78. [ByTun xJIopucTHid 109-69-3 0,07 -
79. [bytunanerar 123-86-4 0,1 0,1
80. |byrunen 106-98-9 3 3
81. [byruiamerakpunat 97-88-1 0,04 0,01
82, byTuiioBuit edip akpuiIoBOi KUCIOTH 141-32-2 0,0075 i
(OyTmnakpunar)
83, 2-byTriTiobeH30Tia3051 2314-17-2 0,015 i
(OyTunkamnTakc)
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
84. [Banaziro 11’ ITHOKCH/I 1314-62-1 - 0,002 1
85. |Bininamerar 108-05-4 0,15 0,15 3
86. |BicmyTy okcu 7440-69-9 - 0,05 3
87. |Bonens OpomucTuii 10035-10-6 1 0,1 3
88. [BomeHs MHUIIL’ IKOBUCTHH 7784-42-1 - 0,002 2
89. |Boaens dochopuctuit 3803-51-2 0,01 0,001 2
90. BoaeHb XJ10pucTHii (COIsTHA KUCTIOTA) 7647-01-0 0.2 0.2 2

3a mozekynoro HCl
91. Bonens 1iaHucTHii (CHHUIIbHA 74-90-8 ) 0,01 5
KHCJIOTA)
92, Bosabsppamar HaTpito (y epepaxyHKy 10213-10-2 i 0.1 3
Ha BOJIb(pam)
ByrinpHa 3071a TETUIOEIEKTPOCTAHIIIH
93 (3 BMicTOM OKCcHAYy KambIlito 35-40 %, 005 0.02 9
" |[IMCIIEpCHICTIO 10 3 MKM He MeHIe 97 ' ’
%)
Byrnesoani HacuueHi C.-
94 Cs (pozunnanuk PITIK-26511 Ta in.) y 1 i 4
" [mepepaxyHKy Ha CyMapHUit
OpraHiuHUMN BYyTJIELb
95. |Byrrerts 90THPHOXXJIOPUCTHHA 56-23-5 4 0,7 2
96. |Byrueirto okcu 630-08-0 5 3 4
97. [lampuH (3a cienuigHAM OLTKOM) - 0,0002 2
98. [['ekcameTnaeHIaMIH 124-09-4 0,001 0,001 2
99, ZerK)CaMeTI/IJ'IeHJIIaMlHa)II/IHIHaT (cinb 94289-34-6 0,07 0,07 3
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
100.['ekcameTmiieHIMIH 111-49-9 0,1 0,02 2
101 l—jeK(.:aMCTHHeHlM'l.'I—I M-HITpOOCH30aT 7970-73-7 0,02 i 3
(iuriGiTop KOpo3ii ['-2)

102.[l'ekcan 110-54-3 60 - 4

1 0 1 0

103 ["excariypam (50 % Tiypam, 30 % 61512-80-9 0,05 0,01 3
rexcaxyiopoen3od, 20 % HaroBHIOBaY)

104.[l'ekcadropdben3on 392-56-3 0,8 0,1 2
1,2,3,4,7,7-T'excaxiop6inukio (2,2,1)-

105.[renten-2,5,6-6ic(okcumerni) cyibdit | 115-29-7 0,017 0,0017 2
(Tioman)

106.|'ekcaxiopeTan 67-72-1 - 0,05 3

107, ['excaxJyIopuMKIOreKcaH 608-73-1 0,03 0,03 1
(rekcaxJiopaH)

108.I'excen 592-41-6 0,4 0,085 3

109.['ekcun 6pomuctuii (1-6pomrekcan) 11-25-1 0,03 0,01 2

110. ["ekcuioBuit edip oLTOBOT KUCIOTH 142-92-7 0.1 i 4
(rekcutarierar)

111.|Centen 592-76-7 0,35 0,065 3

112.lenrtun 6pomuctuii (1-6pomrentan) | 629-04-9 0,03 0,01 2

113, FepMaH}Vﬁ niokcua (y nepepaxyHKy Ha 1310-53-8 ) 0,04 3
repMaHiii)

114, 2-(2'-Fi)1p0chI—5'-MeTI/In(beHin) ‘ 2440-22-4 i 0.2 4
O6ensTpuazon (6enaszon I, TiHyBiH)

115 FlgponepeKHc 13omporninadeH3omy 80-15-9 0,007 0,007 9
(TigponepeKuc KyMory)

116.|Taniton 39515-41-8 0,01 0,005 2
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
3 x 10¢
117.|Ienapobanmiin - MIKpOOHHX 2
T/ M?

118.|letun 6pomuctuii (1-Opomaekan) 112-29-8 0,03 0,01 2

119.//TnuGen3(a, h)anrpanex 53-70-3 - 5 Hr/m® 1

120. 2,2-JTubensoTia3oninaucyiabgig 120-78-5 0,08 0,03 3
(aympTaKc)

121.n-InGpombenH30 106-37-6 0,2 - 2

122.|1,2-JIluGpomnponian 78-75-1 0,04 0,01 3

123.(1,2-TubGpomiiponiaHo 96-13-9 0,003 0,001 2

124.12,4-JTnGpomMTOIyOIT 31543-75-6 0,4 0,1 2
JIMBIHIIOEH301 TeXHIYHUHN (CyMilT

125.{muBiHinOeH30my 3 eTrictuponom) 3a | 1321-74-0 0,01 - 4
eTHUJICTUPOJTIOM

126.|B-/Turigporenraxuop (ainop) 4168-01-05 0,01 0,005 2

127, 1,1-I[I/IrinPonep@ToprenTHHOBMﬁ edip 559-11-5 0.5 i 3
AKPUIIOBOT KUCIIOTH

128.|/Iluxeren 674-82-8 0,007 - 2

129.|/Iu-n-xcuitijieH 1633-22-3 0,6 0,3 3

130 1,3-,):[1/1-(2,4-K§HJ11M1H0)-2-MeTI/IJI-2- 33089-61-1 0.1 0,01 3
a30mponaH (MiTak)

131.|/IumeTnnagumninaT 627-93-0 0,1 - 4

132.|IlumeTunaMia 124-40-3 0,005 0,005 2

133, flmmeTIaviR0beRs 0 1330-73-8 0,04 0,02 2

(IMMETWIIAHITIHYU, KCHITIIIHYU - CYMIIIl
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6

MeTa-, OpTO- 1 apa- i30MepiB)

134.|/TumeTnnaniain 121-69-7 0,0055 0,0055 2
135.|N,N-Iumerrnaneramis 127-19-5 0,2 0,006 2
136.|3,3-IumeTmiiOyran-2-0H (MiHAKOIIH) 75-97-8 0,02 - 4

2-(2,2-lumeTnnBinin)-3,3-
TUMETHIITUKITOPOITAHKApOOHOBOT
‘[KuCIIOTH METUIOBHUH edip (METHIIOBUMA
e(ip XpU3aHTEMOBOI KUCIIOTH )

137 5460-63-9 0,07 - 3

138.|/IumeTnnBininkapOino 115-18-4 1 - 3
139.|lumetunrayrapar 1119-40-0 0,1 - 4
140.|Iumetnnaucynbdin 624-92-0 0,7 - 4

0,0-Tumetnn-O-(2-nieTnnamino-6-

141.metunmipuminmn-4) tTiogpocdar 29232-96-7 0,03 0,01 2
(akTemnik)

142.4,4- Tumerringiokcan-1,3 766-15-4 0,01 0,004 2

143.|/ITumeTHneTaHoIaMiH 108-01-0 0,25 0,06 4

0,0-/IumeTui-S-eTHIMepKanToeTUI-

144, riodocdar (N-81, exarim) 640-15-3 0,001 0,001 1

145 .|Iumernnizodranar 1459-93-4 - 0,01 2
0,0-Tumernn-S-(1,2-06ic-

146.[xkapOerokcieTmautiopocdar) 121-75-5 0,015 - 2

(xap6odoc)

0,0-Tumetmn-S-(N-
147 |metunkapbamigometiin) autiopocdar | 60-51-5 0,003 0,003 2
(dbocdamin, porop)

0,0-Tumetmn-S-2(1-N-

148. . .
MeTuIKapoomoiteTunTioeTrmiocdar)

2275-23-2 0,01 0,01 2
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6

(Ki7TbBAJIB)
0,0-Tumetun-S(N-meTrn-N-dopmin

149.|kap6omoinmermn) autiodocdar 2540-82-1 0,01 0,01 3
(anTiO)

150 OjO-I[I/IMeTHJI-O-(4-H1Tp0(beH1ﬂ) 298-00-0 0,008 i 1
tiodocdar (meragoc)

151 JlumerrnoBuit edip TepedraneBoi 120-61-6 0,05 0,01 2
KHCIIOTH (IUMeTHITepedTaiaT)

152, |0 0-Amverna-(1-oken-2,2,2- 52-68-6 0,04 0,02 2
TpuxjopeTi) ¢pochonat (xs10podhoc)

153.|lumerunoprodranar 131-11-3 0,03 0,007 2

154.|[lumeTuncykiuHar 106-65-0 0,1 - 4

155.|/Tumetnncynbdin 75-18-3 0,08 - 4
3,3-umernin-1-(1,2,4-rpuazomnin-1-)-

156.|1-(4-xnopdenokcu) OyraHOI-2 55219-65-3 0,07 0,01 3
(TpragiMeHo)

157.12,6-Iumetnndenon (2,6-kcuneHon) 576-26-1 0,02 0,01 3

158.|Tumetnndopmans (METHIIAI) 109-87-5 0,05 - 4

159.|Tumetundopmami 68-12-2 0,03 0,03 2

160, AMopominmey b hix (N,N'- 103-34-4 0,04 i 2
nuTioguMop¢oiiH, cyabgazaH P)

161.|[Iunpominamin 142-84-7 0,35 0,2 3

162.|/TuTominmeran 1335-47-3 0,05 0,03 2

163, 2,4-I[HTpCTaM1H(bF:HOKCIOLITOBOI 0,035 i 3
KHCJIOTH XJIOPAHT1IPH/T

164.|Tudropxnopmeran (ppeon-22) 75-45-6 100 10 4
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
165.(3,4-TuxsnopaHinin 95-76-1 0,01 0,01 2
166.14,4- TuxsiopaudeHincynbhoH 80-07-9 - 0,1 3
167, 4,4-IFHXJ10p;[H(beHiﬂTpHxnopMeTHH- 115-32-2 0.2 0,02 2
KapOIHOJ (KEJIbTaH)

168.|Tuxnopaudropmeran (ppeon-12) 75-71-8 100 10 4

169.|/Tuxnoperan 107-06-2 3 1 2

170 1,:!.-I[I/IXJ'IOp-4-MeTI/IJ'IHeHTaI[l€Hy- 1,3 55667-43-1 0,05 0,03 9
(mien-1,3)

171.12,3-uxiop-1,4-wadroxinon (muxion)| 117-80-6 0,05 0,05 2

172.(1,2-Tuxnopnponax 78-87-5 - 0,18 3

173.12,3-Iuxnopriporexn 78-88-6 0,2 0,06 3

174.|1,3-JTuxiopriporiijieH 542-75-6 0,1 0,01 2

175.|Tuxnopdropmeran (ppeoH-21) 75-43-4 100 10 4
JIMIIKIIOTeKCUIIaMiHY MallOpO3YMHHA on. i

176. ciipb (iHri6iTop kopo3ii MCJIA) 12795-24-3 0,008 2
JIMIMKIOTeKCUIIaMIHY HITPUT o1 i

177. (iari6iTop xopo3ii HIIA) 8129-91-7 0,02 2
JiaTKi1aMiHOTIPOTTIOHITPHIT

178. (MOXAHIA3) 0,03 0,01 2

179, /liamia ByTriIbHOT KUCIOTH (KapOamif, 57-13-6 i 0,2 4
MOYEBHHA)

180.(4,4-TiaminogudenincynbGpox 129-65-1 - 0,05 3

181.|lianrigpu mipoMeTiTOBOT KHCIOTH 89-32-7 0,02 0,01 2

182.|TieTunamin 109-89-7 0,05 0,05 4
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
183.|3-lieTunaminoetunmepkanran 100-38-9 0,6 0,6 2
184.|N,N-lieTnnanimia 91-66-7 0,01 - 4
185.|/lieTunentpruamin 111-40-0 0,01 - 3
106 iownisin riopootar Gy | S5 | 001 0oL |2
187.|/lieTunkeToH 96-22-0 0,5 0,3 3
188.|[dietunoBuii edip 60-29-7 1 0,6 4
189. ﬁf}?:f PTYT® (y nepepaxyniy Ha 627-44-1 - 0,0003 1
190.|N,N-dieTmi-M-Tonyinin 91-67-8 0,01 - 2

0,0-dietni-S-(6-
191.[x;mopOeH30KCaA30HUTIH- 3-METHIT) 2310-17-0 0,01 0,01 2
muTiodocdar (po3anoH)
192. | Tietunxnopriopocdar 2524-04-1 0,025 0,01 2
108y YT go0a136 | 001 0,01 3
194.12,4,6,10-JlonekarerpacH 24330-32-3 0,002 - 4
195. |ToaermnOen30:1 (J0AeHIOCH3CH) 123-01-3 3,5 15 4
196.|Enixnopriapun 106-89-8 0,2 0,2 2
197.|Etun xmopuctuit 75-00-3 - 0,2 4
198.|N-Ermnaninig 103-69-5 0,01 - 4
199.|[Etnnanerar 141-78-6 0,1 0,1 4
200.|[Etun6enson 100-41-4 0,02 0,02 3
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
201.[2-ETunrekcuimakpuiar 103-11-7 0,01 - 3
202.|[ETmiien 74-85-1 3 3 3
203.|ETtuieniMin 151-56-4 0,001 0,001 1
204.|[Etunencynbdin 420-12-2 0,5 - 1
205.|[ETmiieny oxcu 75-21-8 0,3 0,03 3
206 [0 ErurO-4-(uemnrio)penir- 35400-43-2| 0,01 : 3
npomiiautiodpocdar (6oacrtap)

207, EtunoBuii edip akpuiioBoi KUCIOTH 140-88-5 0,0007 ) 3
(eTmitakpuiiar)

208, EtunoBuii edip BanepiaHoBOi KHCIOTH 539-82-2 0,03 i 3
(eTmsiBasiepar)

209.|N-Etun-m-ronyinua 91-67-8 0,01 - 2

210.|ETun-o-Tonyinuu 94-68-8 0,01 - 3

211.|ETOoKCHCTHIIAKPHIIAT 106-74-1 0,002 - 3

212 301138 OKCHA (y IEPEpaxyHky Ha | 1309 37 1 : 0,04 3
3aJ1130)

213 1133 CyIbGAT (y epepaxyHky Hd |1 3453 40 g : 0,007 3
3aJ1i30)

214,[3871132 X710pUA (y MIepepaxyHKky Ha | 7705 g g i 0,004 2
3a1130)

215.{30mna cianuesa 0,3 0,1 1

216. [30amin 6pomuctuii (1-6pom-3- 107-82-4 0,03 0,01 2
METHUIIOYTaH)

217 .|[300yTeninkapOiHOI 123-51-3 0,075 - 4

218.|[1300yTun 6pomuctuii (1-6pom-2- 78-77-3 0,03 0,01 2
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6

METHJIIPOIIaH)

219 I?OGYTI/IJ‘IOBI/If/'I e(ip oITOBOI KMCIOTH 110-19-0 0.1 i 4
(i300yTunanerar)

220.|[300yTHpOHITpUT 78-82-0 0,02 0,01 2

291 1'30H1¥(0TI/IHOBO'1' KHUCIIOTHU T1IPA3HUL 54-85-3 0,05 0,02 3
(13oH1a3m1)

222.|[3ompeny omiromepu (IUMEpH ) 9003-31-0 0,003 - 2

293, [30ompomist 6pomucTwmii (2- 75-26-3 0,03 0,01 2
OpOMITpOTIaH)

224 |[3onponinGeH3on (KymMon) 08-82-8 0,014 0,014 4

295 I301‘I‘pOHiH-2T(1-MeTI/IJ'I-H-HpOHiJ'I)- 4,6- 373-21-7 0,02 0,002 2
nMUHITpOEHIIKapOOHAT (aKpeKC)
[Hr161TOp AEPEBHO-CMOIISIHOT TPSIMOT

226.[rouku (IJICIIT") - koHTpOIH 32 0,006 0,006 3
dbenonoM

927 [0 HITpaT (y MEpepaxynKy Ha 13465 14. i 0,005 2
1H]T111)

228.|lox 7553-56-2 - 0,03 2

209 [Kaauilt asotHokuCil (y 10022-68-1 : 0,0003 1
MepepaxyHKy Ha KaaMii)

030 [KaAMiH HomueTui (y nepepaxyHKy Ha | 779 g4 g i 0,0003 1
KaJIMiil)

231, [Kammiio okenn (y mepepaxyrky Ha | 1305 199 - 0,0003 1
KaJIMiil)

232 [Kauill cipuanokicitii (y 7790-84-3 : 0,0003 1
nepepaxyHKy Ha KajMii)

233.|[Kaamiii xopuctuii (y nepepaxynky |10108-64-2 - 0,0003 1
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
Ha KaJIMiii)

234.|Kanito kapOoHar (moTari) 584-08-7 0,1 0,05 4
235.[Kamiiro kcanTOoreHat OyTUIOBUI 871-58-9 0,1 0,05 3
236.[Kaiiro kcaHToreHar eTHIOBHIA 140-89-6 0,05 0,01 2
237.|Kamito KCaHTOTEeHAT 1300y THIIOBUI 13001-46-2 0,1 0,05 3
238.[Kaiiro kcaHTOreHaT i130IMPOITIIOBHIA 140-92-1 0,1 0,05 3
239.|[Kambitiro arerar 62-54-4 - 0,05 3
240.[KabI1ito TiapoKCcu I 1305-62-0 - 0,05 3
241.[Kans1ito kapOoHAT 471-34-1 - 0,05 3
242 [ KapIiro OKCuI 1305-78-8 - 0,05 3
243.|KanbI1ito XJI0puI 10043-52-4 - 0,05 3
244 |Kanponaktam (Tiapa, aepo30Jib) 105-62-2 0,06 0,06 3
245.|Kap6onat nuknorexcunaminy (KIIA) |20227-92-3 0,07 - 3
246.|Kucnora azotHa 3a mojekynoro HNO; | 7697-37-2 0,4 0,15 2
247.|Kucnora akpuiioBa 79-10-7 0,1 0,04 3
248.|Kucnora anerwicaninmiosa (acmipus)| 50-78-2 - 0,04 4
249.|Kucnora 6opHa 10043-35-3 - 0,02 3
250.|Kucnora a-OpommacisHa 80-58-0 0,01 0,003 2
251.[Kucnora BanepiaHoBa 109-52-4 0,03 0,01 3
252.[Kucnora kanmpoHoBa 142-62-1 0,01 0,005 3
253.|[Kucnora macistaa 107-92-6 0,015 0,01 3
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
254.[Kucnora MeTakpuiioBa 79-41-4 0,03 0,01 3
255, senmmenmmrapra, awonons) | 97654 ! 03 4
256.|Kucnora myparmmaa 64-18-6 0,2 0,05 2
257.[Kucnora nepdropBanepianoBa 2706-90-3 0,1 - 3
258.[Kucnora npomnioHoBa 79-09-4 0,015 - 3
259.|[Kucnora cebanuHoBa 111-20-6 0,15 0,08 3
260. Kucnora cipuana 3a MOJIEKYJIOO 7664-93-9 0.3 01 9

H.SO,
261.|Kucnora onrosa 64-19-7 0,2 0,06 3
262.|Kucnora tepedranena 100-21-0 0,01 0,001 1
263.|Kucnora mianyposa 108-80-5 0,02 0,01 2
264. fg’gg’g AUETAT (y MEPEPAXYHKY HA | 79 40 7 i 0,001 2
265.[KobansT MeTamyumii 7440-48-4 - 0,001 1
266.[Kobanbty okcum 1307-96-6 - 0,001 2
267, 52}?:5;;:5;1‘;??;;&9 10026-24-1 0,001 0,0004 2
258, cpepasomey i omporon 06 - 3
269.[Kcuon 1330-20-7 0,2 0,2 3
3x10
270 Memizomn 91932-29-5 : MIKPODHIX |

(0,003 mr/m?)
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1 2 3 4 5 6
271.Martiro oKCHUI 1309-48-4 0,4 0,05 3
272.|Marsiro xjgopat 10326-21-3 - 0,3 4
273 MasyTHa 30712 TennoeneKT?OCTaHuiﬁ i 0,002 9
(y nepepaxyHKy Ha BaHaii)

974 [Mapraueup i iioro crionyxu (y 1313-13-9 0,01 0,001 2
nepepaxyHKy Ha JBOOKKC MapraHIIio)

275.Mini okeup (y nepepaxyHky Ha miap) | 1317-38-0 - 0,002 2

276.Miai TpuxaopheHOISIT 25267-55-4 0,006 0,003 2

977 Mim cipuanokucna (y Epepaxyky 1939 64 o 0,003 0,001 2
Ha MiJIb)

278 [MAb CIpuHCTa (y IepepaxyHKy Ha 14413 07 0,003 0,001 2
MiJIb)

979, MIHL xJyiopucTa (y mepepaxyHKy Ha 7758-89-6 i 0,002 9
MiJIb)

2g0 [ M2 x710pHa (y mepepaxymky Ha 7447-39-4 0,003 0,001 2
MIJTb)

281.|MemiopaHt 0,5 0,05 4

282.MenpuH 6axkTepiaabHUMA 0,01 - 2

283.|2-MepkanToOeH30Tia30J1 (KanTakc) 149-30-4 0,12 - 3

284, Z-MepKanToeTaHon (MOHOTIOETHUIIEH- 60-24-2 0,07 0,07 3
[J11KOJIb)

285, [MeTanbaerin (aueraibaeria 108-62-3 0,003 0,003 2
TeTpamep)

286.MeTunarerar 79-20-9 0,07 0,07 4

287.MetuieH OpoMUCTHIA 74-95-3 0,1 0,04 4
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1 2 3 4 5 6
288.[2-MeTtunbyrazien-1,3 (i3onpeH) 78-79-5 0,5 - 3
289 fMernun-1-(byrikapbamoin)- 2- 17804-35-2| 0,35 0,05 3

Oen3iminazonkapbamar (y3reH)
290.4-Metun-5,6-gurigpomnipan 27156-32-7 1,2 - 2
291.MetwnieH HoqucTuil 75-11-6 0,4 - 4
292./4-MeTuneHTeTpariaporipan 36838-71-8 15 - 3
293.|MeTuiieH XJIOpUCTUi 74-09-2 8,8 - 4
294.|MeTnnizo0yTuiaKapOiHoI 530-36-3 0,07 - 4
295.|MeTmiti300yTHIIKETOH 108-10-1 0,1 - 4
296.|MeTmimMepkanTad (METaHTION) 74-93-1 0,0001 - 4
297 MetunHiTpodoc 122-14-5 0,005 - 3
208, MeTunoBuii edip akpuiIoBOi KUCIOTH 96-33-3 0,01 0,01 4
(MeTUIaKpuIIar)
299. MetunoBuii edip BanepiaHoBOi 624-24-8 0,03 i 3
KUCIOTH (METHIIBAJIEpar)
300. MetunoBuii ehip METaKpUIOBOT 80-62-6 0.1 0,01 3
KUCTOTH (METHIMETaKPHIIaT)
301.|2-MeTunnenreHanb 623-36-9 0,007 - 1
302.|a-Metunctupoir 98-83-9 0,04 0,04 3
303.MertioHiH 7005-18-7 0,6 - 3
304, 2-MeT0KCH-2-MeTHn£1p0an (metun- 1634-04-4 0.5 i 4
TPETUHHO-OyTHII0BUH edip)
305. N-B-MeTtokcieTnixaoparerar-o- 50563-41-2 0,03 ) 3

TOYiTuH (TOJTYTH)
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[TpomoBxenus Tadbmmmi A.1

1 2 3 4 5 6
MiKpoopraHi3MU-TIPOIYIICHTH 5 x 10¢
306.(Streptomyces avermitilis KYO*## fy - 4
BHUNCXM-54 (IMBAc-50003)
Mins6exc (cymimt: 1,1-6ic-4-xm0p-
307.|benineTanon i n-xmopdenin- 2,4,5- 8072-20-6 0,2 0,1 3
TpuxjopdeHinazocynbdim)
MoutiG/ieH 1 Horo HeopraHiyHi
308 CHOJYKH (MOTIOICHY TPUOKCHUI, 7439-98-7 i 0.02 3
‘[mapamo:ibaaT amoHiro Ta iH.) (3a ’
MOJTIOIEHOM)
309.|MoHOOEH3MATOTYOIT 620-47-3 0,02 - 2
310.MonoeranomaMig 141-43-5 - 0,02 2
311.MoHoeTHIIaMiH 75-04-7 0,01 0,01 3
312 [Monoiso0yTiouii edip 4439-24-1 1 0,3 3
eTHJICHTITIKOIIO (OyTHIIIEN0301bB)
313, MOH01301'.Ip01'IlJ'IOBI/II/I e@np 109-59-1 15 0.5 3
ETHJICHTITIKOIIO (TIPOTMLNIENI03051bB)
314.MonoMeTHIIaMIH 74-89-5 0,004 0,001 2
315.MonoMeTHIIaHTIH 100-61-8 0,04 0,04 3
316.|Monompormizamia 107-10-8 0,3 0,15 3
317.MonoxsiopnieHTadTOpOEH301 344-07-0 0,6 0,1 3
318, Muiir’ sik, Heopramqm’ cnonyk# (y 7440-38-2 i 0,003 9
nepepaxyHKy Ha MU’ SIK)
319 Hatpiesa ciib MOHoxnopouTOBo'l‘ 3926-62-3 0,03 0,015 9
KUCTIOTH (HATPit0 MOHOXJIOPAIIETAT)
320.|Hatpiro cynbdar 7757-82-6 0,3 0,1 3
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1 2 3 4 5 6
321.[Hatpiro cyabdit 7757-83-7 0,3 0,1 3
322.|Harpiro cynb¢it-cynbdarHi comi 0,3 0,1 3
323.Hadranin 91-20-3 0,007 0,003 4
324.|1-Hadtun-N-merunkapbamar (ceBin) | 63-25-2 - 0,002 2
325.|3-Hadron 135-19-3 0,006 0,003 2
326.[a-HadToxinon 130-15-4 0,005 0,005 1
327.|Hikenp meTaniusuii 7440-02-0 - 0,001 2
328, Eégigixiﬁi‘;“ﬁfiffﬁbgy 7440-02-0| 0,002 0,0002 1
329, Eégzgz)f;ﬁii‘gﬁf}ff;)(y 7786-81-4| 0,002 0,001 1
330. HiKenIo okcu (y mepepaxyHKy Ha 1313-99-1 i 0,001 2

HiKeIlb)
331.|Hitpmin kap6oHoBUX KUCIOT Cyir-Cy 0,04 - 3
e s |- |
333.|[HitpoGen3zon 98-95-3 0,008 0,008 2
334.m- HitpobpombeH3om 585-79-5 0,12 0,01 2
335 [\ HITPOSOANMETILIAMIH 62-75-9 : 50 tr/we 1
(IMMETHIIHITPO3aMiH)
336.M-Hitpoxmopben3zon 121-73-3 0,004 0,004 2
337.|o-Hitpoxnopbenzon 88-73-3 0,004 0,004 2
338.|n-Hitpoxiopoen3on 100-00-5 0,004 0,004 2
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1 2 3 4 5 6
339.(3-Hitpo-4-xmopbenzotpudropua 121-17-5 0,005 - 3
340./030H 10028-15-6 0,16 0,03 1
341.2,2-Oxcupaieranon (mietuineHriaikons) | 111-46-6 - 0,2 4
342.|OkcHuTeTpauKIiH 2058-46-0 0,01 - 2
343.|0kcHuTeTpaMKIIiHy XJIOpTiapaT 2058-46-0 0,01 - 2
344.|0kradropronyon 434-64-0 1,3 - 4
345. Omnosa giokcun (y nepepaxyHKy Ha 18282-10-5 i 0,02 3

0JIOBO)
346, OsoBa okcuj (y epepaxyHKy Ha 21651-19-4 i 0,02 3
0JIOBO)
347, OnoBa cynbsdar (y nmepepaxyHKy Ha 7488-55-3 i 0,02 3
0JIOBO)
348, Onoga xyopun (y mepepaxyHKy Ha 7772-99-8 0.5 0,05 3
0JIOBO)
349, On0B’sHOKUCIIMM HaTpito rigpar (y 12058-66-1 i 0,02 3
nepepaxyHKy Ha 0JIOBO)
[Tapamoni6aaT amoHio (y
350. : 12027-67-7 - 0,1 3
nepepaxyHKy Ha MOJIIO/IEH)
351.|[TapaxnopdeHon 106-48-9 0,003 0,0015 2
352.|[Teninuiin 61-33-6 0,05 0,0025 3
353.|[lenTamien-1,3 (mimepiieH) 504-60-9 0,5 - 3
354.|[TenTan 109-66-0 100 25 4
355.|[TenTadTopOenH301 363-72-4 1,2 0,1 3
356.([TerTadTopdenon 771-61-9 0,8 - 4

70




[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
357.|[TepmeTpun 52645-53-1 0,07 0,02 3
358 HepMeTpI/IHOBo'i KHCIIOTH METHIIOBHH | 1 g0 or 1 0,08 i 4

edip
359.[[lepdroprentan 335-57-9 90 - 4
360.([TepdropokTan 307-34-6 90 - 4
361.[TuBanoimonroBuii edip 42957-17-5 0,2 - 3
362, HI/IBaJIomlElpogHHorpa,uHo'i KHCIOTH | g9 14 7 0.1 i 3
METHIIOBUH edip
[T a36ecTOBMICHHUIH (3 BMICTOM 0,06 BosIOKOH
363.[xpuzotunazodecty qo 10 %) 3a - B 1 M 1
az0ecToM HOBITPS
364.[Tun 6aBoBHU 0,2 0,05 3
365.|[Tun 3epHOBU 0,2 0,03 3
366.|[Tun kaiHiTy 0,5 0,1 3
367.|[Tun kamiMaruesii (kamximar-40) 0,5 0,15 3
[T HEopraHIYHUH, 1110 MICTUTH
368.|1BooKHC KpEeMHIO B %: 0,15 0,05 3
- 6utbie 70 (JiHac Ta iH.)
369.|- 70-20 (ramoT, eMeHT Ta iH.) 0,3 0,1 3
370.[- arxye 20 (JT0IOMIT Ta 1H.) 0,5 0,15 3
[T mosriMeTATIYHAI CBUHIIEBO-
371.JuMHKOBOTO BUPOOHUIITBA (3 BMICTOM - 0,0001 1
cBUHITIO 710 1 %)
[Tvn eMeHTHOTO BHPOOHUIITBA (3
372.]BMiCTOM OKCHJTy KaJIbIIif0 OibIe 60 - 0,02 3

% 1 giokcuay kpeMHiro Oinbire 20 %)
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1 2 3 4 5 6
373.|[lipuaun 110-86-1 0,08 0,08 2
374 HOHI.-2,5-:Z[I/IMGTI/IJI-1,4-(1)6H1J'I€HOKCI/I,I[ 24938-67-8 0.5 0,15 4

(o eH1IeHOKCH )
375, Hpmxnppnmm (cyminI XJIOpOBaHUX 8001-50-1 0,005 0,005 2
OIIUKIIIYHUX CIIOJIYK)
376 [Ipenapat «baiikan EM-1» (cymimm i 5x10° 4
‘lmTaMiB MiKpOOPTraHi3MiB) KYO*#* /M2
377.{[Tpomin 6pomuctuii (1,1-6pommpomnan)| 106-94-5 0,03 0,01 2
378.|[Ipominen 115-07-1 3 3 3
379.[[IpomineHy okcua 75-56-9 0,08 - 1
380. [IponinoBuit eq?lp BaJIEP1aHOBOT 141-06-0 0,03 ) 3
KHCJIOTH (TpOIiIBajIepar)
381, Hponl'nom/m edip OLTOBOT KUCIIOTH 109-60-4 0.1 i 4
(mporminanerar)
PO3unMHHUK alleTaTHO-IIKIpSIHUN i
382. (AKP) (3a eranonom) 0.5 3
383, Po3unHHNK 6yTan1)opM1aTHH17I (BE®D) 0.3 i 3
(3a cymotro arieTariB)
PO34MHHUK 1E€pEBHO-CIIUPTOBUMN
384.|mapku A (arieroHoedipHUit) - 0,12 0,12 4
KOHTPOJIb 32 allE€TOHOM
PO34MHHUK 1€pEBHO-CIIUPTOBUI
385.mapku E (edipHoaneroHoBuil) - 0,07 0,07 4
KOHTPOJIh 32 allEeTOHOM
386. Po3unHHuK MeOieBuii (AMP-3) - 0,09 0,09 3
KOHTPOJIb 32 TOJIYOJIOM
387 PTyTi Okcu[ )kOBTHH (Y TIEpepaxyHKy 21908-53-2 i 0,0003 1
Ha PTYTh)
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[Tponorxenus tadmaui A.1l

388 PTyTi OKCH] UepBOHUI (Y 21908-53-2 - 0,0003 1
‘[mepepaxyHKy Ha PTyTb) ’

389 PTyTh a30THOKHCIIA 3aKUCHA BOJHA (Y 14836-60-3 . 0.0003 1
‘[mepepaxyHKy Ha PTyTb) ’

390 PTyTh a30THOKMCIIA OKMCHA BOJIHA (Y 7783-34-8 - 0.0003 1
‘ImepepaxyHKy Ha PTYTh) ’

391 PTyTh aminoxyopHa (y mepepaxyHky 10124-48-8 - 0,0003 1
[Ha pTYTE) |

392 PtyTh nBOMoaMCTa (Y IEpepaxyHKy Ha 7774-29-0 - 0,0003 1
[PTyTB) |

393.[PTyTh MeTanmiuna 7439-97-6 - 0,0003 1

394 PTyTh onrToBOKHKCHIA (Y IEpEPAXyHKY 1600-27-7 - 0,0003 1
[Ha pTYTE) |

395 PryTh XJ10pHCTa (y IEpEpaxyHKy Ha 10112-91-1 - 0,0003 1
IPTYTB) (KamIoMeln) ’

396, |PTYTE XJI0pHa (y nepepaxyHKy Ha 7487-94-7 - 0,0003 1
IPTYTB, CyneMa) |

397 |Caxa 1333-86-4 0,15 0,05 3

308 CBuHENb 1 HOr0 HEOPraHI4HI CIIOJIYKH 7439-92-1 0.001 0.0003 1
"|(y mepepaxyHKy Ha CBUHEIIb) ’ ’

399 CBuHelb cipuucTuit (y nepepaxyHky 7446-10-8 - 0.0017 1
‘|Ha cBUHETIH) ’

400 Ceneny niokcu (y nepepaxyHKy Ha 7446-08-4 0.1 MKT/M? 0.05 MKD/M® 1
‘lcenen) ’ ’

CHUHTETUYHI MUIOU1 3aCO0U TUTTY
401 «Kpucranmny Ha OCHOBI ankicyabhaTy 0.04 001 2

HaTPi0 (KOHTPOJIb 32 ATKUICYIb(haTOM
HaTpIIO0)
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
402./CipkoBOJIcHb 7783-06-4 0,008 - 2
403.|CipkoByriienb 7783-06-4 0,03 0,005 2
404.|Cxunugap 8006-64-2 2 1 4

CMod1a j1erka BUCOKOIIBU/IKICHOTO
405.|mipomizy 6yporo pyrinn;{: 3a 0,2 - 2
CyMapHHM OpraHiYHUM BYTJIEIIEM
CMod1a jierka BUCOKOIIBU/IKICHOTO
406.|niposnizy Oyporo Byrijuis: 3a 0,004 - 2
dbeHonamu
407.|CriupT amioBUi 71-41-0 0,01 0,01 3
408.|Criupt 6eH3uI0Bui 100-51-6 0,16 - 4
409.(Crnupt OyTHIIOBUI 71-36-3 0,1 0,1 3
410./CupT TreKCUIoBuit 111-27-3 0,8 0,2 3
411.|Crupr 1,1-gurigponepdropaminosuit | 355-28-2 0,3 - 3
412. gyl:rpiggolﬁ;@ToprenTMHOBnﬁ 375-82-6 01 ) 3
413.|Criupt eTunoBuit 64-17-5 ) 5) 4
414.|Criupt 1300yTHIIOBUN 70-83-1 0,1 0,1 4
415. STZ‘?II;EE‘;EE?)‘“OBHH @ 1645-40-3 0,15 0,15 4
416.|CriupT 130mpOIiIOBHA 67-63-0 0,6 0,6 3
417./CiupT METHITOBUH 67-56-1 1 0,5 3
418.|CupT OKTHIIOBUH 111-87-5 0,6 0,2 3
419.|CriupT ponuIOBUi 73-21-8 0,3 0,3 3
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6
420./Criupt bypdypunoBuit 98-00-0 0,1 0,05 3
421.|Ctupon 100-45-5 0,04 0,002 2
422.|Cynbdat aMOHiI0-aTIOMIHi O 7784-25-0 - 0,006 4
423.|Cynb¢aT Kaio-aIoMiHii0 10043-67-1 - 0,006 4
CyMilI NOCTIMHOTO CKJIaay Ha OCHOBI

424 nGyTndenindocdary 93 % (HTK-4) 0,01 0,005 2
CyMilI TpaHc-TpaHC-TPaHC-IIUKII00-

425.|nekarerpaena-1,5,9 i Tpanc-TpaHc- 0,0035 - 4
[yCc-IUKIIoAo0IeKaTeTpaeHa-1,5,9

426 [CYPRMA WUATHCIpHHCTA (Y 7440-36-0 i 0,02 3
nepepaxyHKy Ha CypbMYy)

427 Cypbmu Tpuokcus (y nepepaxyHKy Ha 7440-36-0 i 0,02 3
CypbMY)

428 141110 KapOOHAT (y MePEpaxyHKy Ha | »9g09 45 5 i 0,0004 1
Taiif)

429,|TCAYPY AOKCHA (y NEPEPAXYHKY HA | 746 7.3 : 05wk | 1
TEIyp)
TepmocrTiiika npsauIbHA eMYJIIbCis

430.|(TerrpeM) - KOHTPOJIb 32 CyMOIO 0,002 - 3
QJIbJIET1/11B, OKCUYy €TUIICHY

431.[Terparigpodypan 109-99-9 0,2 0,2 4

432, ’IIE’)eTpaeTHnlepaMnMcynLq)m (Tiypam 97-77-8 i 0,03 3

433, 2,2,6,G-TeTpaMeTHH-4-OKCOH1HepHJIHH 826-36-8 0,06 0,03 3
(TpualieToHaMiH)
2,2,6,6-TeTpaMeTHITITIIIEpU AHAMI T

434.2'2',6',6'-rerpamerriminepuuaoBoi | 76505-58-3 0,15 0,05 3

KUCTOTH (ianeram 5S)
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[Tponorxenus tadmaui A.1l

1 2 3 4 5 6

Terpamermitiypamancyibdin s

435. (TMT/I, tiypam JI) 137-26-8 0,05 0,02 3

436.|TerpadTopernneH 116-14-3 6 0,5 4

437, 3-Te?pa(bTopeTOKCI/@eHinceHOBI/IHa 27054-37-6 0.6 0,06 3
(ToMisioH, TeTpadrypoH)

438.1,1,2,2-TerpaxnopeTan 25322-20-7 0,06 - 4

439.TeTpaxiopeTuiicH (MIepXJIOPETHIICH) 127-18-4 0,5 0,06 2

440.|TeTpaxaoprporneH 60320-18-5 0,07 0,04 2

441.|TeTpanuKItiH 60-54-8 0,01 0,006 2

442 123 Tianiasonin-5-N*- 51707-55-2 05 02 4
¢deninceyoBuHa (APOII)

443.|Tio¢eH (Tiodypan) 110-02-1 0,6 - 4

444 |TomyinenmaiizoriaHaTt 584-84-9 0,05 0,02 1

445, H-TOJ‘IYIJ‘IIJ‘IOBOI KHUCJIOTU METUIIOBUI 99-75-2 0,007 ) 3
edip

446.Tomyon 108-88-3 0,6 0,6 3

447.1,2,4-Tpuazon 288-88-0 0,1 0,05 3

448 240~ Tpnawino-cumuTpHasin 108-78-1 0,02 0,01 2
(MenamiH, HiaHypTpUaMiL)

449 |TpubpommeTan (6pomodopm) 75-25-2 - 0,05 3

450 [1+1:3- Tpubpomnponan 25511-78-6| 0,015 0,005 2
(mponineHTpudpomin)

451.12,4,6-Tpubpomdpenomn 118-79-6 0,04 - 2

452, S,S,S- Tpubyrunrputiopocdar 78-48-8 0,01 0,01 9
(6yrudoc)
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1 2 3 4 5 6
453, 1,l,5-Tp_HrmpOOKTa(bTopneHTaHOJI 355-80-6 1 0,05 4
(TC-n=2)
1,1,3-TpurinpookradroprnponaHon
454, (TC-n=1) 1 0,05 4
455.|Tpuetnnamin 121-44-8 0,14 0,14 3
456, Tpukpe3on (cyMinn i30MepiB: OpToO,- 1319-77-3 0,005 0,005 9
METa,- rmapa-)
457 .|TpumeTniiaMia 75-50-3 0,15 - 4
458 124 Tpumetiibenson 95-63-6 0,04 0,015 2
(TICeBIOKYMOJT)
459.|Tpunpomninamin 102-69-2 0,4 0,25 3
460. N-(3-Tpudropmernndenin)-N', N- 2164-17-2 i 0,05 3
TUMETUIICEYOBHHA (KOTOPaH)
461.Tpuxmopareranbaeriy 75-87-6 0,03 - 3
162, 1,1,1-Tpuxnoperan 71-55-6 2 0.2 4
(meTmixI0podopm)
463.|TpuxnopeTusieH 79-01-6 4 1 3
464.|Tpuxnopmeran (xJ10popopm) 67-66-3 0,1 0,03 2
465.(1,2,3-Tpuxnopnpomnan 96-18-4 - 0,05 3
466.Tpuxmnopdropmeran (ppeon-11) 75-69-4 100 10 4
467.M-DEHOKCHTOITYOJT 3586-14-9 0,01 - 4
3-Denokci-a-1iaHo0EH3MIOBHIT
468 [°P1P O-isonporin-4- 51630-58-1) 0,02 0,01 3
XJ10p(HEHITIOIITOBOT KUCTIOTH
(cyminuaus, heHBaNIEPAT)
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1 2 3 4 5 6
469.|denon 108-95-2 0,01 0,003 2
470.|denonu cia”esi 0,007 - 3
DeHosibHA PpaKiis JErKoi CMOJIH

471.[BUCOKOIIBHIKICHOTO Mipoti3y Oyporo 0,008 - 2
BYTULIIS

472 |DCpuT dapiesmii (y nepepaxynKy Ha 15047 19 g - 0,004 3
Oapiif)

473, @Deput MarHii-mapranueBui (y 37187-66-9 i 0,002 9
nepepaxyHKy Ha MapraHelb)

474, Deput MapraHenb-IUHKOBUH (Y 12645-49-7 i 0,002 9
nepepaxyHKy Ha MapraHelb)

475, Depur HiKenb-Miﬂgnﬁ (y i 0,004 2
repepaxyHKy Ha HIKEJIb)

476 |DCPHT HIKSIb-LIHHKOBH (y 12645-50-0 : 0,003 2
MepepaxyHKy Ha IIUHK)

477, CI?epI/II_IlaHIII Kajito (4epBOHA KPOB’siHA 13746-66-2 i 0,04 4
CLJIb)

478, CI?epomaHm KaJito (’KOBTa KpOB’sHA 13943-58-3 i 0,04 4
ClJTb)
dnoropearenT «Jlimadmaor 1 817 M»
(cymimr: 1,3-giaminonpomnan, N-(3-
TPUICITUIOKCH )ITIPOTILI-,
posranyxenuit C,.H,.N,O - 60 %; 1,3-

479.|miaminonpornan, N-(3- 0,012 0,005 3
TPUICIUIOKCH )ITPOIIiJI-,
pO3TaTy’)KEHUH Ta JIHINHUH, aianerat
[C19H44N20] (C2H302)2 - 35 %, CHI/IpTI/I
C..-C., posramyxeni - 2 %)

480.|dnotopearent GJIOKP-3 (3a xsopom) 0,1 0,03 2

481 ®droc kaH1pOJIBHUI aKTUBOBAHUM 03 03 4

"((®KT) - xoHTpOIH 32 KaHi(OJIBIO ’ '
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1 2 3 4 5 6
482.|®opmanbaerina 50-00-0 0,035 0,003 2
483.|Dopmamin 75-12-7 - 0,03 3

DTOPUCTI CIIOITYKH Ta30MOAI0HI
(¢ropuctuii BosieHb, 7664-39-3
484. HOTHPUPTOPUCTUH KPEMHIN) y 7783-61-1 0,02 0,005 2
nepepaxyHKy Ha GTop
DTopucTi crIoNTyKH 100pe PO3YHHHI
Ags [Fieopraniuni (Gropun narpiio, 7681-49-4 0,03 0,01 2
‘IrexcadTopcuIikaT HATPilO) y ' ’
nepepaxyHKy Ha GTop
DTOPUCTI CIOIYKU IOTAHO PO3UYMHHI
486 HeopraHiuHi (Gpropuz atroMiHifo, 0.2 003 2
‘IrexcadTopantomMiHaT HATPIlO) Yy ’ ’
nepepaxyHKy Ha GTop
487.|Dypdypon 98-01-1 0,05 0,05 3
488.|Xop 7782-50-5 0,1 0,03 2
489.\mM-XnopaHinin 108-42-9 0,01 0,01 1
490.|m-XnopaHiTiH 106-47-8 0,04 0,01 2
491.|a-XnopaterodeHon 532-27-4 0,01 - 3
492.[Xnopbenson 108-90-7 0,1 0,1 3
493. - X mopoeH30Tpud TOpH T 98-56-6 0,1 - 3
2-XnopmeTundochoHOBOT KUCIOTH
494 [rexcaMeTHIICH-TETPAaaMOHOBA CiTb 134526-33_ 0,1 0,05 3
(remeTpen)
495.[Xnoponpen 126-99-8 0,02 0,002 2
496.[XmopTeTpanukiiid (KOPMOBHIA) 57-62-5 0,05 0,05 2
497.\m-Xnopdeninizomianar 2909-38-8 0,005 0,005 2
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1 2 3 4 5 6

498.|\n-Xopdenimizomianar 104-12-1 0,0015 0,0015 2
1-(4-Xnopdenokcu)-3,3- TUMETHIT-

499.|0yran-2-oH(1-(4-xnopdenokcn)- 24473-06-1 0,03 - 4
MHAKOJIIH)
1-(4-Xnopdenoken)-1-(1,2,4,-

500.|rpuazon- 1-i1-3,3-numerunoOyran-2-ou(43121-43-3 0,05 0,02 3
(azorieH)

501 2-Xnopuukiorekcuntio-N-dramamin 59939-44-5 35 0,35 4
(xmop LIT®D)

502, XPOM WIECTHBAICHTHMI (y 7440-47-3|  0,0015 0,0015 1
nepepaxyHKy Ha TPHOKCHI] XPOMY)

503.|[{ukaorekcan 110-82-7 1,4 1,4 4

504.([IukaorekcaHo 108-93-0 0,06 0,06 3

505.|[{ukaoreKcaHoH 108-94-1 0,04 - 3

506.|[{uKI0reKCaHOHOKCUM 100-64-1 0,1 - 3

507, N-HHKnoreFCHH6eH3Tia30J1-. 95-33-0 0,07 0,03 1
cyib(enamia-2 (cyabpenamin L)

508.|N-Iuknorexcunriopramamin (LITD) (17796-82-6 0,3 - 4

509 [{uuky okcun (y mepepaxyHKy Ha 1314-13-2 i 0,05 3
[IMHK)

510.|[uaky cynbdaT 7733-02-1 - 0,008 2
[{upxoHiii 1 HOro HeopraHivHi

511.|cionyku (y mepepaxyHKy Ha 7440-67-7 0,02 0,01 3
[IUPKOHIIA)
B-Lliano-3-heHokcubensmn-3- (2,2-

512. 52315-07-8 0,04 0,01 3

TUXJTOPBiHLT)-2,2- TUMETHIIITIKIIO-
npornankapOoKcuiaT (pinkopm)
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1 2 3 4 5 6

[ITamM-mpoAyIIeHT KOPMOBOTO OiKa i %/ a
S13. Candida utilis J1-35 3SKYOT) 2

514 |[LITaM-TIPOJIYIIEHT KOPMOBOTO Oinka i 50 KYO**/pr 3
Torulopsis pinis JI-30
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Jonatok b

Ta6mug b.1 — CaniTapHO-XIMi4HI TOKa3HUKH 0€3MEYHOCTI Ta SKOCT1 MUTHOT
Bosu ([1CanlliH 2.2.4-171-10)

HopmartuBu a1t TUTHOT BOAM
N |HaiimenyBaHHs 0 : : 3 KOJIOJISI3IB Ta (acoBaHof,
. JMHHUL BUMIPY o . )
3/11 [MOKa3HHUKIB BOJIOTIPOBIIHOT | KaNTaXiB |3 MYHKTIB PO3JIUBY Ta
JOKEpeT OIOBETIB
1 2 3 4 5 6
1. Opra”ojenTHYHi MOKA3ZHUKH
3anax:
1 mmput20°C 6amu <2 <3 <0 (2)*
npu t 60° C <2 <3 <1(2)*
2 [BabappieHicTh rpagycu <20 (35)* <35 <10 (20)*
nedenomerpuuna | < 1,0 (3,5)!
OIMHULA <2,6(3,5)?-
3 |KamamyTHiCTh KaJTaMyTHOCTI  |qyisl i3 MHOT'O <35 <0,5 (1,00
(1 HOK =0,58 | pomomxepena
Mr/mm’)
g [CMaxTa Gamm <2 <3 <0 (2)*
[prCMaK
2. Pi3uKo-XiMiuHi MOKa3HUKHN
a) HeOpraHiuyHi KOMIOHEHTH
BoneBwuit . 6,5-8,5
5 KA HIK onuHUIll pH 6,5-8,5 6,5-8,5 = 4,5)°
0,2-0,3 - ma
ci1abora3zoBaHoi
6 Jliokcuy % HE He 0,31-0,4 - g
BYTJICITIO BU3HAYAETHCS  [BU3HAYAETHCS |CEPEIHHOra30BaHOI >
0,4 - nns
CHJIbHOTA30BaHOT
7 Bamizo 3arampHe  |Mr/am° <0,2 (1,00 <10 <0,2
g pararwia MMOTTE/ M <7.0(100) | <100 <7,0
PKOPCTKICTh
9 3aran'LHa MMOJTB/ M He e <6,5
ITY>KHICTD BU3HAYAETHCS  [BU3HAYAETHCS
10 [Mon MKT/ v He He <50
BU3HAYAETHCS  [BU3HAYAETHCS
11 [Kanpiiit Mr/av° He He <130
BU3HAYAETHCS  [BU3HAYAETHCS
12 Marmii M/ v He He <80
BU3HAYAETHCS  [BU3HAYAETHCS
13 Maprasneip M/ v <0,05 (0,5)* <05 <0,05
14 [Mizp wr/z® <10 [°© <1,0
BHU3HAYAETHCS
[Tomidocharu 3 He 4
15 (3a PO4>) M/ <35 BU3HAYAETHCS <06(39)
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[Tponorxenus Tadnuii b.1

1 2 3 4 5 6
16 |Cynetaru Mr/ M3 < 250 (500)* <500 <250
17 (Cyxwii 3a1HII0K mr/ame <1000 (1500)* | <1500 <1000
Xiop
18 BanuikoBuit mr/om> <0,5 <05 <0,05
BUIbHUI
19 Xnopuau mr/ame < 250 (350)* <350 <250
20 [[Iuuk Mr/mme <1,0 He <10
BHU3HAYAETHCS
0) opraHiyHi KOMIIOHEHTH
Xiop
21 BanuIKoBHIA mr/am> <1,2 <1,2 <0,05
3B'sI3aHUMN
3. CaHiTaApHO-TOKCHKOJIOTIYHI MOKA3HUKHU
a) HeOpraHiuHi KOMIIOHEHTH
22 |Amomimiit** M/ <0,20 (0,50)2 [° <0,1
BH3HAYAETHCS
23 |AmMonHiit mr/mme <0,5(2,6)" <26 <0,1(1,2)"*
24 |Jliokcun XIopy Mr/mme >0,1 He HE BU3HAYAETHCS
BHU3HAYAETHCS
25 Kagmiit** mr/am> <0,001 He <0,001
BHU3HAYAETHCS ’
26 Kpemmniit** Mr/ame <10 He <10
BH3HAYAETHCS
27 Mumr'sx** mr/am° <0,01 He <0,01
! BU3HAYAETHCA '
28 Mouni6nen** /v <007  [© <0,07
BHU3HAYAETHCS
29 Harpin** mr/am° <200 He <200
BH3HAYAETHCS
30 ﬂgi’)am (o /e <50,0 <50,0 < 10 (50)*
31 [Hitputu** mr/am° <0,5 (0,1)3 <3,3 <0,5(0,1)’
32 OsoH . mr/am° 0,1-0,3 He HE BU3HAYACTHCS
3aTUIITKOBHIMA BH3HAYAETHCS
33 Prytp* mr/am° < 0,0005 He <0,0005
BH3HAYAETHCS
34 |CuHenp** Mr/ame <0,010 He <0,010
BH3HAYAETHCS
35 |Cpi6mo** M/ e He <0,025
BU3HAYAETHCS  [BU3HAYAETHCS
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[Tponorxenus Tadnuii b.1

1 2 3 4 5 6
e <1,5
KJIIMaTHYHUX .
IUTA KIIIMaTHYHAX
30H: Sor:

36 dropuan** mr/am° IV <0,7 <15 IV <b 7
<12 -
<15 <12

- <15
37 Xnopuru mr/am° <0,2 He HE BU3HAYAETHCS
BU3HAYACTHLCS

0) opraHiyHi KOMIIOHEHTH

[Tomakprnamig™* HE
38 DHITAMIA /e <2,0 <0,2
3aJIAIIKOBUI BU3HAYACTHCS
. HE
39 |@opmainbaerig** Mr/mme <0,05 <0,05
BHU3HAYACTHCS
40 [Xmopodopm** MKT/ M3 - He <6
BHU3HAYAETHCA -
B) IHTerpajJbHN MOKA3ZHUK
IlepmanranaTHa
41 [P Mr/ame - <5,0 <2,0(50)*

OKHCHIOBAHICTb

1 HopmaTtuB, 3a3HaueHHUil y JyXKaX, Ma€ TMpPaBO BHKOPUCTOBYBATH MiANPHUEMCTBO MHUTHOTO
BojomnocrayaHHss 7o 1 ciuHg 2022 pokKy B OKpeMHX BHIAJKax, IMOB'SI3aHUX 3 OCOOJIMBUMU
MPUPOJAHUMU YMOBAMH Ta TEXHOJOTIEI MiITOTOBKY MUTHOT BOAM, 1110 HE O3BOJISE TIOBECTH SKICTh
MUTHOI BOJM JIO0 JKOPCTKIIIOTO HOPMAaTHUBY, MPO 110 NOBUHHO OYTH 3a3HAUYEHO y TEXHOJOTTYHOMY
pernamMenTi a0o IHIIOMY JOKYMEHTI 3 OMHCOM TEXHOJOTIYHOIO MpPOIeCy BUPOOHUIITBA MHUTHOI
BOJIH.

2 HopmatuB, 3a3HaueHUl y IyXKaX, YCTAHOBIIOETHCS ISl MUTHOI BOJHM, 0OPOOJIEHOI peareHTaMu,
10 MICTSITh QJTFOMIHIM.

3 HopmaruB, 3a3HaueHWil y JyXKaX, YCTaHOBIIOETHCS UIg OOpoOJIeHOi MHUTHOI BOJH, KpiMm
00p0o0JIeHOT METOIOM XJIOPYBAHHS 3 TTPEaMOHI3aIII€I0.

4 HopmaTuB, 3a3Ha4eHHMI y AYXKKaX, YCTAHOBIIOETHCS Ui MUTHOI BOJIM (pacoBaHOi ra3zoBaHOi,
MUTHOI BOJM 3 MIYHKTIB PO3JIUBY Ta OIOBETIB.

5 pH nia ra3oBaHoi MUTHOT BOJIH.

6 HopmaTuB BCTaHOBIIIOETHCS BUKJIIOYHO JUIS MUTHOT BOAM ¢acoBaHoi. Jyisi MUTHOT BOAU 3 MyHKTIB
PO3JHBY Ta OIOBETIB HOPMATHUB BCTAHOBIIOETHCS 32 KIIIMATUYHUMHU 30HAMH.

7 HopmaTuB, 3a3Ha4eHUN y Jy’KKaX, YCTAHOBIIKOETHCS JUIsl HETa30BaHOI MUTHOI BOJIU.

* PeuoBunu I knacy HeOe3neku.

** PeqyoBunu 1 kmacy Hebe3nekw.

[TpumiTku:

1. YV BomonpoBiAHIN NUTHIN BOJI BU3HAYAIOTHCS:

XJIOpO(OPM - SKIIIO MUTHA BOJIA 3 TIOBEPXHEBUX BOJIOIKEPEIT;

XJIOp 3QJIMITKOBUI BUTRHUHN Ta 3B's3aHUM, 030H, MOJIIaKpUJIaMia - y pa3i 3aCTOCYBaHHS B IMpolieci
BOJIOMIATOTOBKY BI/IMOBITHUX PEarcHTIB;

dbopManbaerif - y pa3i 030HyBaHHS BOJU B MPOIIECi BOJOMIIATOTOBKH;

JTIOKCH/T XJIOPY Ta XJIOPUTH - Y pa3i 0OpoOKH BOIH JIOKCHIOM XJIOPY B IIPOIIEC] BOJIOMIATOTOBKH.
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2.V nuTHi# Boai hacoBaHild, 3 MyHKTIB pO3JIMBY Ta OIOBETIB BU3ZHAYAIOTHCS:
XJ0poOopM Ta XJIOp 3AIMIIKOBHH - SKIIO BOJA XJOPYETHCS B MPOIECI BOJOMIATOTOBKH a0o0
BUKOPHCTOBYETHCS XJIOPOBaHA BUXiHA BOJIA;
dbopmaibzieriy - y pa3i 030HYBaHHsI BOJM B MPOIIECT BOJOMIATOTOBKHA a00 SKIIIO BUKOPHUCTOBYETHCS

030HOBaHa BUXIAHA BOMA;

cpibs0 Ta MIOKCHA BYIJCII0 - y pa3i 3aCTOCYBaHHS B IPOIECi BOJOIMIATOTOBKH BiAMOBIIHUX

peareHTiB Y1 PeUOBHH;

MOJTIaKpUiIaMijl - y pa3i BUKOPUCTAHHS B IMPOIIECI BOAOIIATOTOBKH BOJIOTPOBIIHOI MUTHOI BOJU 3
MMOBEPXHEBOTO JKEpEeTia MUTHOTO BOIOTIOCTAYAHHS.

Ta6mumg b.2 — CaniTapHO-XIMI4HI TOKa3HUKHM O€3MEYHOCTI Ta SKOCTI

NUTHOT BOJM 32 TokcmuyHUMH pevoBrHamu ([1CanlliH 2.2.4-171-10)

HopMmartuBu 1711 MUTHOT BOAU
N . . (@Fisz0z070001 . q)aCOBaHOI’.
HailimeHyBaHHS MOKa3HUKIB . . . | 3KomomsM3iBTA |3  IIYHKTIB
3/11 BUMIDY BOJOIIPOBIIHOIL .
KaIlTaxiB DKEpe [pO3JIMBY Ta
OrOBETIB
1 2 3 4 5 6
1. ®@izuko-xiMiyHI NOKAZHUKHU
OpraHiyHi KOMIIOHEHTH
1 HadTompoaykTu mr/am° <01 HE BU3HAYAETHCS <0,01
2 [1oBepxHEBO AKTHBHI mr/am° <05 HE BU3HAYAETHCS < 0,05
[PEUYOBMHU aHIOHHI
2. CaHiTapHO-TOKCHKOJIOTiYHi MOKA3HUKH
a) HeOpraHiuyHi KOMIOHEHTH
3 KoOanpr** mr/am° <0,1 HE BU3HAYAETHCS <0,1
4 Hikenb mr/am° <0,02 He BH3HAUaeThes | < 0,02
5 (Cenen** Mr/am° <0,01 He BU3HAYAETHCSA <0,01
6 [Xpowm 3aranbHui mr/ame <0,05 HE BU3HAYAETHCS <0,05
0) opraHiyHi KOMIIOHEHTH
7 |ben3(a)mipen* MKT/aM> < 0,005 He Bu3HaudaeTtbes | < 0,002
8 |ubpomxysopmeran** MKT/aM> <10 He BU3HAYAETHCA <1
9 HCCTI/IHI/II[I/Il' 2 MF/)IM3 <0,0001 HE BU3HAYAETHCA <0,0001
10 |[Mecturmmu’ 3 (cyma) mr/mm® <0,0005 He Bu3HayaeTbed | < 0,0005
11 [Tpuranorenmeranu® (cyma) MKT/aM° <100 HE BU3HAYAETHCA <102
12 [Xmopodopm™** MKT/ M <60 — _
B) iIHTerpajibHUM NOKA3ZHUK
13 |[[lepmanranaTHa mr/am° <50 - —
OKHCHIOBaHICTh

1 Tlectuumau BKIIIOYAIOTh OPTraHiYHI IHCEKTHIMIN, OPTaHiyHI repOiluau, opraHidHi QyHrinuam,
OpraHiyHI HEMAaTOIMJY, OpPTaHIYHI aKapWUIMAW, OPTaHiuHI AJbTIIUIWA, OPTaHIYHI POJCHTHIIHIH,
OpraHiuyHi CIIMMLUAM, CHOPiIHEHI MPOAYKTH (Cepel HUX PErysTopU POCTy) Ta iX MeTabouiT,
MPOAYKTH peakiii Ta posmany. [lepenmik mecTHHWAIB, MO BHU3HAYAIOTHCA y MHTHIA BOI,
BCTaHOBJIIOETHCS B KOXKHOMY KOHKPETHOMY BHUIMAJIKy Ta MOBMHEH BKIIOYATH TUIBKU Ti MECTUIUIH,
1110 MOXYTb 3HAXOJUTHCH B JIXKEPEJIl MUTHOIO BOJONOCTAYaHHS.
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2 HopmaTuB JUIsi KOXHOTO OKpPEMOI0 NeCcTUIUAy. Y pa3l HasBHOCTI B JDKEpETl MHUTHOTO
BOJIOTIOCTaYaHHS AJPUHY, IIEIIPUHY, TENTaXJIOPUIY Ta TeNTaXJIOPEMOKCHIY iX BMICT y MHTHIN
BOJIi IOBUHEH CTAaHOBUTH HE OibIe Hik 0,03 MKI/KyO.M JIJIs KOKHOT 3 IIUX PEUOBHUH.
3 Cyma necTHiuIiB BU3HAYAETHCS SIK CyMa KOHIIEHTPAIii KOXXHOTO OKPEMOT'O TIECTHUIIHTY.
4 Cyma TpurajoreHMeTaHiB BH3HAYAETHCS SK CyMmMa KOHIIEHTpauiil xyopodopmy, 6pomodopmy,
TOPOMXIIOPMETaHy Ta OpOMINXIIOPMETaHY.
* PeuoBunu I knacy neGesneku. ** PewoBunu Il kitacy nebesneku.
IIpumiTtka. TpurasoreHMeTaHu Ta ITUOPOMXJOPMETaH BH3HAYAIOTHCS y BOJOMPOBIIHIA MHUTHIN
BOJII 3 TIOBEPXHEBUX BOJOJDKEpEN, a TaKOX y MUTHIM Boxi (acoBaHiil, 3 MyHKTIB pO3JIMBY Ta
OIOBETIB - y pa3i SKIIO BOAA XJIOPYETHCA B MPOIECI BOJOMIATOTOBKH a00 BHKOPHCTOBYETHCS
XJIOpOBaHa BUXiJJHA BOJA.

Ta6mug b.3 — CaniTapHO-XIMi4HI TOKa3HUKH 0€3MEYHOCTI Ta SKOCTI MUTHOI BOJU

HopMmatusu 111 TUTHOL BOJIN
N . . OnuHALL . (baCOBaHOI’.
HailimeHyBaHHS MOKa3HUKIB . .. | 3komoms3iBTA 3 IYHKTIB
3/m BUMIPY BOJIOIIPOB1IHOT .
KaIlTaxiB DKEpeT [pO3JIMBY Ta
OrOBETIB
1 2 3 4 5 6
1. ®@izuKo-xiMiuHi NOKA3ZHUKH
OpPraHiyHi KOMIIOHEHTH
1 |®enonu nerki mr/am° <0,001 HE BU3HAYAETHCS < 0,0005
2 Xnopdernoiu Mr/am° <0,0003 He Bu3HavyaeTbes | < (0,0003
2. CaHiTapHO-TOKCHKOJIOTiYHi MOKA3HUKH
a) HeOPraHiYHi KOMIIOHCHTH
3 [bepmmiit* Mr/ v <0,0002 He Bu3HavaeThest | < 0,0002
4 [bop** Mr/mm° <05 HE BU3HAYAETHCS <05
5 (Crponmiit** Mr/mm° <70 HE BU3HAYAETHCS <70
6 (Cypma** MT/M° < 0,005 HE BU3HAYAETHCS <0,005
7 [HiaHigm** Mr/me <0,050 HE BU3HAYAETHCS <0,050
0) opraHiyHi KOMIIOHEHTH
Benzonr** mr/am° <0,001 He Bu3Havaethes | < 0,001
9 1,2 - nuxnoperan** MKT/IM® <3 HE BU3HAYAETHCS <0,3
10 [TerpaxmopByriemns** MKT/ M <2 HE BU3HAYAETHCS <0,2
11 Tpuxmnoperunen** ta MKT/ M <10 HE BU3HAYAETHCA <1
TeTpaxjopeTusen™* (cyma)
B) iIHTerpajibHUM MOKA3ZHUK
12 [BaranpHuii opraHigHUH Mr/ame < 8,0%** HE BU3HAYAETHCS <3,0
BYTJICIh

* PeuoBunu | xmacy nebesneku. ** Pewounu Il kimacy neOesmeku.*** He Bu3HauaeTbcsi Ha

HiANPUEMCTBAX NMUTHOTO BOJOMOCTayaHHA 3 00'eMOM BUpOOHHUIITBA MHUTHOI Boau MeHmie 10000

Ky0.M Ha 100Yy.

[TpumiTtku:

1. 1,2-guxnoperaH, TeTpaxIOPBYTIIEIh, TPUXJIOPETHIICH Ta TETPAXJIOPETHIICH (CyMa) BU3HAYAIOTHCS

y BOAONPOBIAHINA MUTHIM BOAI 3 MOBEPXHEBUX BOJOJUKEpEN, a TAKOXK Yy MUTHIN BoJi (hacoBaHiH, 3

MYHKTIB PO3JIMBY Ta OIOBETIB - y pa3l SKIIO BOJA XJIOPYETHCS B IMPOIECI BOJIOMIATOTOBKH abo

BUKOPHUCTOBYETHCS XJIOPOBaHa BUX1HA BOJA.

2. 3araJibHUI OpraHIYHUK BYTJICIh MOKE BU3HAYATHUCh 3aMICTh IEPMAHTAaHATHOI OKMCHIOBAHOCTI.
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