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1. BAT'AJIBHI ITIOJIOKEHHS

KypcoBa pobota — iHauBiAyadbHE 3aBAaHHA, SIKE BHKOHYETHCA 3100yBayeM BHIIOI
OCBITH CaMOCTIHHO TIiJT KEPIBHHIITBOM BHKJIaJada 3T1HO 3 1HIWBIAYAJIbHUM 3aBIaHHIM Ha
OCHOBI HAOyTHX 3HAHb Ta YMIHb.

Bukonanus kypcoBoi podoTu 3a6e3neuye GopMyBaHHS HACTYITHUX KOMIICTEHTHOCTE:

3AANbHUX.

v\ 3HAHHA Ta PO3YMIHHS IIPEAMETHOI 06IacTi Ta mpodeciiHOI AiITbHOCTI;

v\ 3JaTHICTh MPOBEAECHHS JOCIIIKEHb HA BIAMOBIIHOMY PIBHI.

Gaxosux:

v\ 3JaTHICTh IO BUKOPHUCTAHHS OCHOBHHUX IPHHIIHINB Ta CKJIAJI0BHX €KOJOTTYHOTO
YTIPaBJISTHHS,

v\ 3JaTHICTh OO y4acTi B PO3pOOI[ CHCTEMH YIPABIIHHS Ta IOBOKEHHS 3
BIIXOJ1aM¥ BUPOOHUIITBA Ta CIIO’KUBAHHS,

v\ 3JaTHICTH IIOJO BMKOPHCTAHHS CHCTEMHOTO IMAXOLY IPH PO3POOII 3aX0/IiB
1010 3MCHINIEHHS TEXHOTEHHOTO HABAHTAXEHHS HA TEPUTOPIT Ta 3A0POB’ S JIIOICH.

Bukonanus kypcoBoi po6otu cnpsiMmoBaHe Ha (GOPMYBAHHS HACTYITHUX NPOCPAMHUX
pe3ynbmamie HaeuUaHHs.:

v Opartu ydacTh y po3po0O1ii Ta peam3aiii MPOeKTIB, HAMPaBJICHUX HA ONITHMAaJIbHE
yIPaBIIHHS Ta MOBOKEHHS 3 BHPOOHWMYUMH Ta MYHIITUTIATbHUMH BIJTXOIaMH.

v Opath ydacTtp y pPo3poOIl TPOEKTIB 1 NPAKTHYHHUX PEKOMEHIAMIA IIoa0
30epeKCHHS JOBKIIISA,

v\ JIeMOHCTPYBaTH HAaBMYKH BIPOBAKEHHS MNPUPOJOOXOPOHHHX 3aXO/iB Ta
MTPOCKTIB.



2. META TA 3ABJAHHSI KYPCOBOI POGOTH

Kypcosa po6orta crnpsamosana Ha ¢GopMyBaHHA y MaiiOyTHIX (haxiBIiiB nmpodheciiHnx
KOMITETCHTHOCTEH NJIsi BUPIIIICHHS 3aB/IaHb, TIOB SI3aHUX 13 TPOIECaMU 3aXUCTY OCHOBHHX
KOMITOHEHTIB HABKOJIMIITHHOTO TPHUPOJHOTO CEPEHOBHINA BlJ HETATHBHOTO BIUIABY
MOOYTOBHUX Ta MPOMHUCIIOBHX BIIXO/IB.

Mema xypcoeoi pobomu — cuctemaTh3amis 1 3aKpITUICHAS Y MaiOyTHIX (axiBIiB 3
€KOJIOTIi 1 3aXWCTy HaBKOJMIIHBOTO CepenoBUIa MPOQEeCiHHUX KOMMIETEHTHOCTEH,
OTPUMAHMX HA JIEKIIAX 1 TPAKTHIHUX PoOOTaX 3 AUCIUILIIHY, IS TOCHIKEHHS, BUOODY,
PO3paxyHKy, MPOEKTYBAHHS Ta BIPOBAKCHHS MPUPOJTOOXOPOHHUX 3aXO0/IB Ta MPOCKTIB 1
pecypco30epirarourx TEXHOJIOT1# MOBOMKCHHS 3 PI3HUMHM BHJIAMH B1IXO/IIB.

Kypcosa po6ora po3paxoBaHa Ha TOCJIIOBHE PO3B’A3aHHA 3aB/IaHb, TTOB SI3aHUX 3
OTIAaHYBAHHSIM METOJWYHHAX 3aCaJ BU3HAUCHHSA TMOTEHINNWHOT HEOE3MEeKH BIAXOMIB IS
370POB’ S JIFOJIMHM Ta JTOBKIJIIS:

1. IlpoanamizyBaTu BUpOOHWYY ISUTEHICTH MPOMUCIIOBOTO TT1ITPUEMCTBA.

2. BuzHaunTy kimac HeOE3MeKn MPOMHUCIOBUX BIIXO/IB TS 370POB'ST HACETICHHS:

a) o3HadiomuTHCs 3 3arabHuMEA mosioxkeHHs MU [[CanlliH 2.2.7.029-99 «I'irieniuni
BHMOTH IO TIOBOPKCHHSI 3 TPOMHUCIIOBUMH BIXOaMW Ta BU3HAUCHHS iX KJIacy HeOe3meKkn
JUTSI 37I0POB'ST HACETICHHSY,

0) BU3HAUATH OCHOBHI MEPEBAry Ta HEMOMIKHA PO3PAXYHKOBOTO METOy BU3HAUCHHS
KJ1acy HeOe3MeKH TPOMHCIIOBUX B1IXO/IIB;

B)O3HAWOMHUTHCA 3 TPHUKIAJAMH PO3PAXYHKY KJIacy HEOE3MEeKH TMPOMHUCIOBUX
Biaxomis 3a LD50 ta 3a ['JIK xiMiuHAX peuoBHH y IPYHTI;

') BUKOHATH CAMOCTIWHWAN PO3PAXyHOK KJIacy HeOE3MEeKH TPOMHUCTOBUX BIAXOMIB IS
3/I0POB'St HACEJICHHA 3T1/IHO 3aB/JaHHA Ha KYPCOBY poOOTYy.

3. BuBunTr kputepii BiAHECEHHS BIIXO/IB /IO KJIaCy HEOE3MEKH A1 HABKOJIHIITHBOTO
MPUPOTHOTO CEPEIOBUIIA;

a) O3HAMOMMTHCS 3 3araJIbHUMU TIOJIOKEHHsAIMH KpuTtepiiB BigHECEHHS B1AXOAIB A0 -
V kaciB HeOE3MEKH 3a CTYNEHEM HETaTUBHOTO BILIMBY HA HABKOJIMIITHE CEPEOBHIIIC,

0) O3HAWOMUTHCA 3 METOMWKOI0 BH3HAUCHHS KJIacy HEOE3MEKH MPOMHUCIOBUX
BIJIXO/IIB;

B) BHUABUTH TIepeBard 1 HEOOJIKA BHIIEBKA3aHOI METOAWKH B TOPIBHAHHI 3
BITYM3HSIHHUM IT1AX0I0M;

T') 03HAHOMUTHCS 3 TPUKIIAJIOM PO3PaxyHKY KJIacy HeOe3NMEKHn MPOMHUCIOBUX B1IXO/IIB
JUTSI HABKOJTMIITHBOTO CEPEAOBHINA;

J1) BUKOHATH CAMOCTIHHWN PO3PaxyHOK KJIacy HEOE3MEKH MPOMHCIIOBUAX BIXOIIB IS
HAaBKOJIAIITHLOTO CEPEIOBHIIA 3T1HO 3aBAaHHS HA KypCOBY poOOTY;

€) 3ampornoHYBaTH 3aXOW IIOAO0 MiHIMI3alli (JIKBiAALli) HETaTUBHOTO BIUIMBY
BIIXO/IB TIEBHOTO TPOMHUCIOBOTO IMIAMPUEMCTBA HAa KOMIIOHEHTH HABKOJIUIITHHOTO
MIPUPOTHOTO CEPEIOBUIIA Ta 3M0POB S JIIOIAHH.

4. OOrpyHTYBATH 3aXO0/I 11010 MIHIMI3aIli HETaTHBHOTO BIUTMBY B1IXOJIB IIEBHOTO
MPOMHMCIIOBOTO TIANPUEMCTBA HA 370POB’S JIOJAWHW Ta KOMIIOHEHTH HABKOJHUIITHHOTO
MPUPOTHOTO CEPEITOBHUIIIA.



3. CTPYKTYPA KYPCOBOI POBOTH

KypcoBa poboTa mogaeThCcsi M0 3aXUCTy y BHMIISAI MOSCHIOBAIBHOI 3aMWCKH, 1110
CKJTAJIAETHCS 3 TUTYJIBHOTO apKyIIa, 3aBJaHHs, 3MICTY, BCTYIY, PO3AUIIB, 3T1HO 3 MyHKTaMH
3aBJaHHS, BACHOBKY Ta CITUCKY BUKOPHUCTAHOI JIITEPATypH.

Ha3su po3nuniB HaBOAATHCA 3aroJIOBHUMH OyKBaMH, >KHPHO, BHUPIBHIOBAHHS IIO
IeHTpy 0e3 mepenocis. Ha3su miapo3aunB — MagumMu OyKBaMH, KUPHO, BUPIBHIOBAHHS 110
IeHTpy 6e3 mepenociB. M HazBaMu po3AUTIB (TAPO3AUIIB) Ta iX TEKCTOM — IHTEPBAJL.
TexcT BUPIBHIOETHCS 32 ITUPUHOIO CTOPIHKH.

Kypcosa po6oTa moBrHHA BKJIIOYATH TaKi CKJIA0BI:

Bemynna wacmuna:

- TUTYJIBHUW apkymi, o(OpMICHWI 3riHO 3 OCTAaHHIMH BUMOTAaMH CTaHIAPTIB
3aksaaiB Bumoi oceith (Jlomarok B);

- IH MBI TyaJIbHE 3aBIaHHS;

- 3MICT;

- BCTYT (aKTYaJIbHICTh TEMH, META ¥ 3aBJaHHS POOOTH);

Ocnogna yacmuna:

Pozminm 1. Ananiz BUpPOOHWYOI AISUTBHOCTI MPOMHCIOBOTO TIANPHEMCTBA (32i0HO
IHOUBIOYATLHO2O 3A60AHMHS).

1.1. OcobauBOCTI MICITA PO3TAITyBAHHS.

1.2. Anani3 BUpoOHHUOT MiSITHHOCTI .

1.3. XapakrtepucTrka OCHOBHUX BHJIB BIJAXOJIB, IO YTBOPIOIOTHCA B Pe3yJIbTaTi
BUPOOHUYO1 AISUTHHOCTI MiAMPUEMCTBA.

1.4. 3aranpHa xapaKkTeprUCTHKA CTaHy CUCTEMH YIIPABIIIHHS BiIXOaMH.

Pozmin 2. BusnadueHHs kiacy HeOE3MEKHM TPOMHUCIOBUX BIAXOMIB I 3I0POB'A
HACEJICHHA.

Pozmin 3. Buznauenns knacy HeOe3MeKn MPpOMHUCIIOBUX BIAXOIB JIJIs1 HABKOJIHMIITHEOTO
CepeIOBHINIA.

Pozminm 4. OOrpyHTyBaHHS 3aXO/IB IMOAO MiHIMI3aIli (JKBigaImii) HETAaTUBHOTO
BIUIMBY BIAXOMIB TPOMHCIIOBOTO TIANPHEMCTBA Ha 370POB’S JIIOAWHU Ta KOMIIOHEHTH
HAaBKOJIAIITHHOTO TIPUPOIHOTO CEPEAOBHIIA.

Bucnosxku.

Cnucox suxopucmanux oocepen (12-20 mxepen).

Jlooamxu.

Tunoswuit 3MicT KypcoBOi poOOTH Ta PEKOMEHIOBAHUN OOCAT PO3/LIIB, HABEICHO B
Tabnu 1.



Tabnuys 1
3micm Kypcogoi pobomu ma pekomMeHooeanuti 0ocse po3oiie

NOSACHIOBAILHOI 3ANUCKU
Hasga po3ninis KinbkicTh CTOPIHOK

TutyabHuii apkym (1o1aToK A) 1
IHauBigyabHe 3aBAAHHSA 1
3MicT 1
Beryn (akTyanbHICTh TEMH, META 1 3aBJaHHS pOOOTH) 1.2
Po3nin 1. Aram3 BHPOOHHYOI ISUTBHOCTI ITPOMHMCIIOBOTO
IT1 TTPHEMCTBA

Po3ain 2. BuznaueHHs kitacy HeOe3MeKH MPOMHUCIIOBHX BIIXO/IIB
7151 3I0POB'St HACEIICHHSA

Po3ais 3. BuznaueHHs Kiacy HeOe3NeKH IPOMHUCIOBUX BIIXO/IIB
U1l HABKOJIMIITHBOTO CEPEAOBHINA

Po3ain 4. OOrpyHTYBaHHA 3axOdiB IMOAO  MIHIMI3aImii
(JTIKBIAIli) HETATUBHOTO BIUIMBY BIJAXO/IB TIPOMHUCIOBOTO
MONIPAEMCTBA HA  3J0pPOB’S  JIOAWHHA Ta  KOMIIOHCHTH
HABKOJHMIITHBOTO IMIPHUPOTHOTO CEPEIOBHIIIA.

BrcHoBKH 2.3
Cnucok BUKOPUCTAHUX JLKepeJI 1

4. METOJJUYHI PEKOMEHJALIII IIIOJIO BUKOHAHHSA
KYPCOBOI POBOTH

Bukonanus kypcoBoi poboTm mependadae TPOBEACHHS HUMH TEOPETHUHUX
(pO3paxyHKOBO-aHAJIITUYHUX ) JOCTIHKEHb BIUITMBY MPOMUCIIOBUX BIJXO/IB Ha 3/I0POB'A
HaceJeHHsA Ta 00 €KTH HABKOJMIITHHOTO CEPEJOBHINA, a TAKOXK OOIPYHTYBAHHS 3aXO/IiB
11010 3MEHINIEHHS HETaTUBHOTO BILTUBY MPOMHUCIOBUX B1JXO/I1B HA KOMITOHEHTH JOBKIJUIS.

KypcoBa po6oTa BUKOHYETHCSA TApaJICBHO 13 3aCBOEHHAM KypCy « YTPaBJIIHHSA Ta
MOBO/KECHHS 3 BIAXOAamMu». J[s BUKOHAHHS KypcoBOi poOoTH 3100yBadl BHUIIOI OCBITH
OTPUMYIOTH BapiaHT poOoTH 3a ganumu Tabmumie JOJTATKY A.

Ilpu euxouanui Kypcogoi pobomu 3000y8ay euwoi ocgimu 30008 SA3aHUl
OOMpUMY8AMU BUMO2 AKAOEMIYHOT 00OPOYECHOCMI.

Bukonanas OCHOBHOI YACTHHH kypcoBoi po6oTH OALIAETECA Ha 4 po3aiim.

Y PO3JIUII 1 3106yBay BUIIOI OCBITH BUCBITIIIOE aHAJI3 BUPOOHWYOI AISITBHOCTI
MPOMHUCIIOBOTO MIANPHEMCTBA, SIKE OTPUMAaB y 1HIWBIIyabHOMY 3aBiaHHl. BimoOpakae
pErioHaJibHI OCOOJMBOCTI MICISl PO3TAIlyBaHHSA MIAMPHEMCTBA, AKE BIAITPAE BAXKIIABE
3HAUCHHA IS BW3HAUCHHS TApaMETPIB CHUCTEMH YMPABIIHHS BIAXOJAMH. PEIbed,
T€OJIOTIYH1  OCOOIMBOCTI, CEHCMIKO-TEKTOHIYHI XapaKTEPUCTHUKH, KIIMAaTHYHI YMOBH,
JaaamagTHI 0COOMMBOCTI penbedy, XapakTEpPUCTHKA TPYHTIB, TIAPOJIOTiSA, HASBHICTDH
mo0JIM3y TPUPOJOOXOPOHHUX TEPUTOPIH 1 T. TI.

Takoxk, 32 MOKJITHMBOCTI, HABOASITHCS TEXHOJIOTIUHI CXEMHU I AMMPHUEMCTBA, B PE3YJIbTaTI
AKX YTBOPIOIOTHCA BIJIXO/M, BU3HAYAIOTHCS TEXHOJIOTIUHI TAPAMETPH, YIIPABIIHHS SKUMH
MOX€E 3HU3UTH 0OCST BIAXOIB, @ TAKOK MPUIYWHHM, YE€PE3 K1 TaKl BIAXOAN YTBOPIOIOTHCS.



OxpIiM TOTO, IPOBOAUTHCS aHAJI3 TIOTOYHOTO CTaHy CUCTEMH YIPABIIIHHAS BIAXOAaMHU
Ha MIAMPUEMCTBI, HATA€ThCA 3arajibHa XapaKTePUCTHUKA CHCTEMH YITPABJIIHHA BIIXOJaMHU,
OTIHC TTIOTOYHOT'O CTaHy 3a BHUJIAMHM B1JIXO/IIB.

PO3JIII 2 nepenbadae mOCIHIIOBHE BUPIMIECHHS TAaKUX 3aBJaHb:

- O3HaWOMJICHHS 3 3aragbHuMm  nonoxxkeHHamu J[CanlliH 2.2.7.029-99
«[irieH1yH1 BUMOTH 70 TIOBOKCHHS 3 IPOMHUCIIOBUMH BIIXO/aMH Ta BU3HAUCHHS 1X KJIacCy
HEOE3MEeKH T 37I0POB'ST HACCIICHH

- BA3HAUYCHHS OCHOBHUX TIEPEBAr Ta  HEAOJIKIB  PO3PAXyHKOBOTO  METOAY
BH3HAUCHHS KJIaCy HEOS3MEKH MPOMHUCIIOBHX B1AXO/IIB;

- O3HAWOMIICHHS 3 TIPHKJIAJaMH PO3PAXyHKY KIacy HEOE3MEKH MPOMHUCIOBHX
BimxomiB 3a LD50 ta 3a ['JIK ek30oreHHMX XIMIYHHX PEUOBHH y TPYHTI;

- CaMOCTIMHHMI PO3PaxyHOK KJIacy HEOE3NEKH INPOMHMCIIOBHX BIAXOMIB IS
3/I0POB'St HACEJICHHS 3T1/THO 1HIMUBITyJTbHOTO 3aBJaHHs KypCOBOi pOOOTH.

2.1. Xapaxmepucmuka npoMuciosux 8ioxo0ie ma ix Hebeznexu

JIo TPOMHCITOBUX BIJXOIB BIAHOCATHCS BIAX0AH ¢(hpep BUPOOHUIITBA TACTIOKABAHHS.
Cepen HuX HaiiOuLIbITy HeOE3NMEKy IS JOBKULISA 1 3J0pOB’S HACEICHHS CTAHOBIISTH
HEYTHJI130BaH1 TOKCHYHI IIPOMHUCITIOBI B1IXO/IH.

Bimxoan cdep BupoOHMITBA 1 cheprd CHOKHBAHHS B 3aJCKHOCTI Bi (DI3UUHMX,
XIMIYHUX 1 010JIOTTYHUX XapAaKTEPUCTHK BCi€i MacH BIAXOAY 00 OKPEMHX HOTO THTPETIEHTIB
MTOUISIOTHCS. Ha YOTHPH KITACH HEOE3IeKH:

[-it xmac — pedoBuHM (BIIXOMW) HaO36uyaiino Hebdesneywi,ll-ii kmac — peuOBHHH
(BIIXOTN ) 8UCOKO Hebe3neyHi,

III-# wxmac — pewoBWHHW (BIAXOAM) NOMipHO Hebesneuni, V-1 kitac — peyOBHHH
(B1IXOTN ) Maio Hebe3neuni.

Kirac nebesnekn BH3HAYAETHCS TOKCHUHICTIO TMTPOMUCIIOBUX BIAXOMIB. 1oKCUyHUMU
NPOMUCTOBUMU  8I0X00AMU HA3WBAIOTHCS TaKl BIIXOMH, SKI YTBOPIOIOTHCSA B TIPOIECI
TEXHOJIOTIYHOTO NMUKITY B MMPOMKCIIOBOCTI 1 MAIOTh Y CBOEMYCKJIal (hi3107I0TIHHO aKTHBHI
PEYOBUHM, SIKI BUKJIMKAIOTh TOKCHIHUH €(EKT.

I'irieHiyHi BUMOTH /10 MOBO/YKEHHS 3 MPOMUCJI0BHUMH BiIX0AaMu

Binxoan | kjacy Hebe3mekm 30epiraioTh y repMeTHUHIN Tapi (cTajmeBi OOYKH,
KOHTEWHEpH). Y Mipy HallOBHEHHS, Tapy 3 BIAXOJAaMH 3aKPHUBAIOTh TEPMETHUHO CTATHHOIO
KPHIITKOIO, PH HEOOX1THOCTI 3aBaPIOIOTh €JICKTPOTa303BaPIOBAHHSM.

Biaxomu Il kjacy HeGe3mekm 30epiraroTh, 3TiJHO JO arperaTHoro CraHy, y
MOJTICTHICHOBHX MIIMIKAaX, ITaKeTax, MADKKaX Ta IHIMUX BHAAX TapH, o 3amodirae
PO3MOBCIOIKEHHIO IKIVIMBUX PEYOBHH (1HTPEIIEHTIB).

Biaxoau 111 xaacy Hede3mekn 30epiraioTh y Tapi, o 3ade3neuye JIOKanai30BaHe
30epiraHHs, T03BOJIsE€ BUKOHYBATH BaHTAKHO-PO3BAHTAXKYBAJIbHI TaTPAHCHIOPTHI poOOTH 1
BHUKJTFOYAE PO3MOBCIOHKEHHSA Y HABKOJIUIITHHOMY CEPEIOBHIII MTKITABUX PEUOBHH.

Biaxoau IV kjgacy HeOe3MmeKH MOXKYTh 30€pIiTaTHCsS BIAKPHTO Ha IMPOMHUCIOBOMY
MalTaHYMKYy y BHIJIAI1 KOHycomoaiOHoi kynu. L1 Bigxoan 0€3 HEraTHBHHUX E€KOJIOTTUHHX
HACJIKIB MOXYTh OyTH 00’eaHaHI 3 MOOYTOBMMH BIIXOJaMW B MICIAX 3aXOPOHEHHS
OCTaHHIX a00 BHKOPHCTAHI SIK 130JTIOI0YHMA MaTepia, a TaKOXK IS PI3HUX TUTAHYBaJIbHUAX
pOOIT MPU OCBOEHHI TEPUTOPII.

VY pazi 30epiranas HeEOS3NEUHUX BIIXOIB ¥ GUPOOHUYOMY NPUMileHHi T1 3 HUX, IO

HaJIeXKaTh 10 HAJ3BHYAlHO HebOe3meunnx (I kjac), a Takox 1HIN HeOe3IMeUHl BIIXO/H,
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AKINO BOHH NEpeOyBalOTh Y PIAKOMY M Ta30moAiOHOMY CTaHl, MOBHWHHI 3HAXOJHUTHCS Y
repmeTruHii Tapi. [[i Bigxomu, a Takok HeOE3MEUHI BIAXOAW OYHUCHUX CHOPYA TICA iX
OUHIIEHHSA, TTOTPIOHO BUAIATH 3 BUPOOHUYHUX TIPUMIIICHD MPOTATOM TOOH.

Teepm BucokoHeOe3neuni Biaxoan (Il kjac), 30kpema cuimydi, siki 30€pITarOThB
KOHTEHHEpax, MIACTUKOBHX a00 MamepoBHX MAKETax, MIIIKAX TOINO, MOTPIOHOBUAAIATH
npoTAroM 2-x aio.

Binxunenns Big 3a3HauEHUX CTPOKIB 30€piraHHS BIAXOMIB V  GUPOOHUYUX
NpUMilyeHHsxX JOMYCKAEThCS 3a TOTO/HKEHHAM 3 MICIEBUMHU TIAPO3AISIAMHU CHIEIIabHO
YIOBHOBAXEHOTO OPraHy BWKOHABYOi Biagud y cdepi MOBOKEHHA 3 BIAXOJAMU Ta
Jlep>xaBHOIO CITy>:k0010 3 MATaHb OE3MEUHOCTI XapUOBUX MPOAYKTIB Ta 3aXUCTY CITOKUBAUIB
(KONHIITHA CaHITapPHO-ET1AEMIOIOTIUHA CTyK0a).

3a BIJICYTHOCTI MOJKJIMBOCTI BHJAJCHHS HAJA3BHYANHO- Ta BHCOKO HeOe3leuHHX
Biaxoaip (I-11 kaaciB) 3 TepuTOPIi T ANPUEMCTBA 3T1THO 13 BCTAHOBJICHAM TIOPSIKOM MOKE
JOMyCKaThCsl X 30epiraHHs Ha NpoMuciosux manoanyukax (B MeXKax TepUTOpli
T ITPUEMCTB, YCTAHOB, OPTaHI3aIli) y 8I00KpEeMIeHUX NPUMILYEeHHSX, 30KPEMA CKITAJICBKHX,
nio mumyacosum nakpummsm (7 HABICOM) 3 JTOTPUMAHHSAM 3a3HAUEHUX BHUIIE BUMOT.
Moxe OyTH 103BOJICHO 30€piraTv Takl BIAXOAW HA TEPUTOPIi MiIAMPHEMCTBA 32 OKPEMHUM
MMOrO/DKCHHSIM 3  MICICBMMH  IIAPO3AUIAMH  CIICIIAIBHO  YIIOBHOBAXXEHOTO  OPTaHy
BUKOHABYOI BJIaM y cdepl MOBOKEHHSA 3 BiAxoaaMu Ta JlepaBHOIO CIy»000 3 MUTaHb
0€3MeTHOCTI XapUOBHUX MPOAYKTIB Ta 3aXUCTY CIIOKHUBAYIB.

Kinpkicts Ta cTpoku 36epiraHHs moMipHO- Ta MajoHeOe3neunux Biaxoais (111-1V
KJACIB) V 6UpoOHUYOMY NpUMilyeHHi BCTAHOBITIOIOTH 3 OTJISAY Ha 3arajbHl BUMOTH O€3MeKH
(mokexko- Ta BUOYXOHEOE3MEUHICTh, MOMJIMBICTh BWHWKHECHHS aBapiiHUX CHTYaIllH,
XIMIYHUX PEAKIIIH TOIIO).

V pazi 30epiranfs BIAXOAIB y BAPOOHUYIOMY TIPUMIIIICHH] TOBUHHI OyTH 3a0e3mnedueHi
BUMOTH 10 TIOBITPs pobouoi 30am 3rigao JCTY-HBA.3.2-1:2007.

[TpomikHe 30epiraHHs 1 HAKOMMUEHHS HeOe3NMEeUHHUX BIIXO/1B YCIX KaTeropii (Kacis)
HEOE3MEKU Ha mepumopii nionpuemcmed MoKe JOIMYCKATUCS y BAMAIKAX:

e HAKOMMMYEHHSA BIAXOAIB JO TPAHCIOPTHOI mMapTii (TSI TEPEBE3CHHS 3 METOIO
BHUJIQJICHHS YW YTHJII3AITI]).

e OUIKyBaHHA OOpOOASHHA YW  TEpPepoOIsTHHA (3  METOI  HACTYIMHOTO
TPAHCTIOPTYBAHHA);

e HACTYITHOI yTHIII3AIlli BIAXOIB CAMHM IT1AIPHEMCTBOM,

e THMYACOBOI BIJICYTHOCTI CIICIIAIIBHO BIABEACHUX MICIh UM 00’ €KTIBBUIATICHHS.

36epiranHs moMipHO- Ta MajoHebe3neunux Biaxoais (INI-1V kaaciB) Ha TepuTopii
MPOMHUCIIOBUAX TUIOMAMOK V iOKpumomy 6ueisoi (HaBajioM, HACHUIIOM, Y BIIKPHUTIH Tapi
TOIIO) AO3BOJICHO Y pa3l JOTPUMAHHSA TaKHUX BUMOT:

e KOHIICHTpAIIA IIKIJUTHBUX PEUOBHH Y MOBITP1 HA BUCOTI JI0 2-X METPIB B1J MMOBEPXHI
3eMJll He MOBUHHA nepeBuinyBaTH 30% rpaHnvHo NMPUITYCTHMOT KOHIEHTPAIIT 3r1HO
JNCTY-HBA 3.2-1:2007 un 1HImMM# BIATIOBIAHUMH CTaHIAPTaMHU (HOPMATHBAMM );

e KOHIICHTpAIlA IIKIUIMBUX PEYOBWH y TPYHTI CaHITAPHO-3aXWUCHOI 30HH,
00yMOBJICHA MITPAIIE€I0 TOKCHYHUX THTPEIIEHTIB BIIXO/IB, Hé TIOBHHHA TMEPEeBHINYBATH
pomyctumux HopMm 3rimHo 3 ['OCT 17.4.2.01, a B rpyHTOBUX Ta MOBEPXHEBUX BOAAX —
TPAHUYHO AOMYCTUMOI KOHIICHTPAIi 3THO 3 YAHHAUMHA HOPMATUBHUMHU aKTaMH;

e TEPUTOPIA MPOMHUCIIOBOI TUIOIIAAKN MMOBUHHA OYTH PO3MillleHa 3 MiABITPSIHOTO
00Ky, MaTW TOKPHWB 3 HEMPOHWKIWBOTO JUII TOKCHYHUX PEUOBMH Marepiaay Ta OyTH
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obagHaHa aBTOHOMHHAM BOJIOBIIBOAOM. [oTpamisHHs] MOBEPXHEBOTO CTOKY 3 TUTOIIAIKH B
3araJbHUHN BOJIOBIIBII TOBUHHO OyTH BHJIyUEHE 32 PaXyHOK OOBaJlyBaHHS ¥ 1HIIAX 3aXO/IIB.
JImst 3a3HA4EHOTO CTOKY HEOOXIAHI CHeIialibHI OYHMCHI CIOPYIH, MO 3a0e3meuyroTh
YJIOBITIOBAHHSA 1 3HETIKO/DKYBAHHSA TOKCHYHUX PEYOBHH,

e 30epITalOTh BIAXOAM B YMOBAX iX 3aXHCTy Bil BIUIMBY aTMoOC()epHHX OCaTiB i

BITpY.

2.2 Bu3HaveHHs KJIacy He0e3MeKH BiIX0iB /1Jisl 310POB'sl HACEJICHHS

Ha nanwuii yac equHOI0 0IMiiiHO 3aTBEPHKEHOIO B YKpaiHI METOIMKOIO BU3HAYCHHS
KJ1acy HeOE3IeKH BIIXO/IIB € JAepkaBHI caniTapHi nmpaswia 1 Hopmu J|CanlliH 2.2.7.029-99
«['irieH1yH1 BUMOTH IO TIOBOKEHHS 3 MPOMUCIIOBUMH BIJXOaM1 Ta BU3HAUEHHS 1X KJIacy
HeOe3MEKU AJiA 3/I0POB’ Sl HACETICHHSY .

I{e#t HOpMATHBHUN JOKYMEHT MICTHTH ACSAKI HOPMH, IO HE BIANOBIJAIOTH BUMOTaM
JII0YOTO 3aKOHOJABCTBA YKPAiHU Ta MIPUHIIUIIAM JCPKABHOT PETYIATOPHOI MOMITHKA, TOMY
Pimennsim JlepxaBHoi ciyx0m YKpaiHU 3 TTUTaHb PETYJSITOPHOI TOJITHKA Ta PO3BUTKY
mianpuemauirTea npuitHaTo Ne 33 Big 15.07.2014 poky MiHicTepcTBY OXOPOHHU 3/I0POB’ S
VYkpaian Oyno 3anpomonoBano Bm3Hath J{CanlliH 2.2.7.029-99 takumu, mo BTpaTHIN
YUHHICTh Ta YCYHYTH TOPYIICHHS TPUHIMIIB ACPKaBHOI PETYIATOPHOI TOMTHKA Y
JBOMICSAYHUHN CTPOK 3 THA MPUHHATTA Takoro pimenHs. [Ipote 1 moci xoaH1 3MIHU HE OYyJIH
BHECCHI Yy IIeH JOKYMEHT 1 JKOJHHX HOBHMIX IPaBHJI BU3HAYCHHA KJIACy HEOC3MEKH BIIXOIIB
MiHiCTEpCTBOM OXOPOHH 3/I0POB’ s YKpaiHu po3pobiieHo He Oyo 1 Ae-haKkTo Ha TPAKTHUII B
Hammi kpaini (axiBii BHMYIIIEHI TMPOJOBKYBAaTH KOPHUCTYBAaTHUCA ITUM HOPMATHBHUM
HEIIOUYNMIOKYMEHTOM, aJKE aJIbTEPHATHBH HEMAE.,

OTxe, PO3TIITHEMO OCOONIMBOCTI ITi€i METOIUKH.

Knac HebOe3nekn BU3HAUAETHCS UPOOHUKOM 6I0X00I68 aD0 3a HOro TOPYUYEHHSIM.

Busnauenns kiacy HeOe3neku MPOMHUCIOBHX BIAXO/IB CJIiJT 3/IHCHIOBATH:

—  eKCIIEPUMEHTAIBHUM TIUIIXOM Ha AocigHuX TBapuHax 3rijaao 3 ['OCT 12.1.007-
76 B ycTaHOBAX, aKPEIUTOBAHUX HA IEH BU MISUTBHOCTI,

— PpO3paxyHKOBHM METOJOM, KOJH YCTAaHOBJICHWH (PI3UKO-XIMIUYHUN CKIIaJ
B1AX0/B, 3a LDsg a60 I'JIK ek30TeHHUX XIMIYHUX PEUOBHH Y IPYHTI.

2.3 BuzHaveHHs KJjacy HeOe3meKH MPOMHICJI0BHX BiaXoaiB
PO3PaXyHKOBHM METOJA0M

3rigno JACanlliH 2.2.7.029-99, nns Bu3HAueHHS HEOS3MEUHUX BJIACTUBOCTEH
BIJIXO/1IB BUKOPUCTOBYIOTHCSI HACTYITHI TIOKA3HUKH:

- cepelHs CMepTellbHA /1032 XIMIYHOTO IHTPEIEHTa, 10 BUKIMKae 3arudens 50%
I1ITOCI JHUX TBAPHH IIPH BBEACHHI Y IIITYHOK;

- PO3YHMHHICTH XIMIYHOT'O IHTPEIIEHTA Y BOJII;

- KOS(IIIEAT JICTFOYOCTI XIMIYHOTO 1IHTPEIIEHTA;

- kKJ1ac HeOEe3MeKH B TOBITPI poOOUO0i 30HU (TIPH BIACYTHOCTI CEPEAHBOI CMEPTEIHHOT
JI03H);

- ' IK xiMigHOi pe4OBWHU B TPYHTI.

SAxImo s KOHKPETHOTO BUAY MPOMHUCIOBUX BIIXO/IB PO3POOJICHO Ta BIPOBAIKEHO
TEXHOJIOTIIO YTHII3aIlli, 3HETIKOHKEHHS a00 00pOoOICHHS, SIKI PU3BOISTH 10 YCYHECHHS Ur
3HAYHOTO 3MCHIIEHHS HETAaTHBHOTO BIUIMBY BIAXOJIB Ha O10meHO3HM OO0 €KTIB JTOBKIJIIA,
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HacaMmIiepes; TPYHTY, CJIiJ BU3HAUMTH Kiac HeOesmekw Biaxomis 3a D50 3rigao 3
dbopmynamu 11 2:

l\,— lg(LDV) '),

C (S+01F+C ),
. (D

ne Ki — iHaexc TOKCHYHOCTI KOKHOTO XIMIYHOTO 1HTPEII€HTA, IO BXOIUTh 0 CKIaTy
BiIX0AY, BenmmunHy Ki OKpyTIIOIOTH 0 MEPIIOT0 3HAKY MiCIIsl KOMHU,

1g(LD50) — morapudm cepenrpoi CMEPTENbHOI A03W XIMIYHOTO I1HTPEIEHTA TPH
BBe/ICHHI B ITYyHOK, 1g(LD50) 3Hax0a9Th 3a JOBIAHUKAMH ),

S — koeditienT, sSkui BiaoOpakae PO3UMHHICTh XIMIYHOTO IHTPEMIEHTAa Yy BOMI (32
JIOTIOMOTOIO JIOBITHAKA 3HAXOAATHh PO3YMHHICTH XIMIYHOTO THTPEIIEHTA Y BOJII B TpamMax Ha
100 r Bogu mpu Temmepatypi He Buiie 25°C, mo Benmmuunay AUITh HA 100 1 oTpUMYIOTH
0e3po3MIpHH KoeImieHT S, KUt B OLTBIIOCT] BUMAAKIB 3HAXOUTHCS B IHTEpBai Bia 0 10
1);

F — xoedimieHT neTKOCTI XIMIYHOTO I1HTPEMIEHTA (3a JOMOMOTOI JOBITHUKIB
BH3HAYAIOTh THCK HACHMYECHOI TTApW B MM PT. CT. IHTPEIIEHTIB BIAXOAY MPH TeMIeparypi
25°C, mo maroTh Temneparypy kumiHHA npu 760 mm pt. cr. He BHmie 80°C; oxepxany
BENTMUUHY AUTITH HA 760 1 oTpuMytoTh Oe3po3MmipHy BenwuuHy F, sdka 3HAXOIUThCA B
iaTepBaii B 0 mo 1);

CB — KIJIBKICTh JAHOTO IHTPEIIEHTA B 3arajbHIA Maci BIIXOdy, T/T;

1 — TIOPANKOBHI HOMEpP KOHKpEeTHOro iHTpemieHTa. [licmsa pospaxynky Ki s
IHTPEMIEHTIB BIIXOMYy, BUOMPAIOTh HE OUTbIE 3, ajie¢ HE MEHIIE 2 BEAyYHX, SKI MArOTh
navimenmm Ki; mpu npomy K1<K2 K3.

1 n
l‘:: ;'"Z[\a.néi
n i

2)

ne Kx — cymapuuii 1HAeKC HeOe3nmeku. BiH 00UnCIIOeThCA 32 TOTOMOTO0I0 ABOX a00
TPHOX BUOPAHUX 1HJACKCIB TOKCHYHOCTI, MICIIA YOTO, 32 TOTIOMOTO0 Tabnuill 1 BU3HAYaAIOTh
KJIaCc HEOE3IMEKH Ta CTYIHb TOKCHUYHOCTI BIAXOY.

Tabnuys [
Knacugixayis nebeznexu 6ioxoois 3a LDy
Bemmunna K, : .
. Knac nebe3neku CryniHb TOKCHUHOCTI
OTpUMaHa Ha OCHOBI1 L5

Menme 1,3 I Hanzsuuaiino HeOe3meuH1
Bix 1,3 10 3.3 II Bucoxko nebe3neuni
Bix 3,4 no10 I1I [TomipHO HEOe3MEeUH1
Bix 10 1 611b1me v Mauo HebOe3meuni

[Ipu BigcytHOCTI LDsy nmas 1HTPEOIEHTIB BIAXOMy, aje TMPH HAABHOCTI KJIacy
HeOe3MmeKu 1uX HrpeaieHTiB y moBiTpl pododoi 3oam (JICTY-HBA 3.2-1:2007), aeo6xiaHo
y (opmyny (1) mimcTtaBuTH YMOBHI BenW4wHHU [.[Ds), 10 OPIEHTOBHO BW3HAUCHI 3a
MOKa3HUKAMHU KJTacy HeOE3MeKH y MoBITP1 pobodoi 30uu (Tadm. 2).
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Tabnuys 2
Knacu nebesnexu y nogimpi po6oyoi 30nu i 8i0n0gioHi ymosi gesuvunu LD sy

Knacu HeGe3nekn y moBiTpl ExsiBanenr LDsy lg(1.Dsp)
po6oU0i 30HK
I 15 1,176
11 150 2,176
111 5000 3,699
1Y >5000 3,788

BpaxoByrouu Te, 1m0 3HauHa 4acTHHA HEOE3MEUHNX MPOMHUCIIOBUX BIJIXO/IB HE Ma€
BIPOBAKCHUX CXEM YTHJII3aMii, 3HEMTKOMKEHHS Yi 00pOOICHHS 1 BUAATSIETHCS METOIOM
3aXOPOHEHHS a00 BUKOPHWCTOBYETHCSA Y BUTJISAAI TOMIIIOK YW TMPOIIAPKIB HA TOJITOHAX
TBEPIUX MPOMHUCIIOBHX BIIXOJIB, TOOTO MOXe MaTH O€3MOCEepPEeaHI KOHTAKT 3 00’ €KTaMHu
JTOBKUIJIS, TOMY JIJT BA3HAYEHHS Kilacy HeOe3MeKn TakuxX BIAXO0MIB ciij 3actocoByBaTu [ JIK
X XIMIYHAX CKJIQHUKIB Y TPYHTI 3T1THO 3 (hOPMYIIOIO:

B IJIK.
" (S+0,1F + C),

~

3)

ne I'JIKi — rpanmdHO momycTHMa KOHIICHTPAIIST TOKCHUYHOI XIMIYHOI PEUOBHHHU Yy
IPYHTI [9], 1110 MICTHTBCS Y BIIXO;

Ki, S, Cs, F, 1 — 11 5% cami moka3HUKH, 110 B opmymi 1.

Bemmauny Ki okpyrnsitoTs 10 IEpuioro 3HaKy Miciis KOMH.

[Ticma po3paxyHky K; mjisi IHTPEMIEHTIB BIAXOAY, BUOMPAIOTh HE Oibine 3, ane He
MEHIIIE 2 BeMy4nX, SKI MatoTh HaiiMeHtm K, mpu mboMy K ;<K<K , KpiM TOTO, TTOBUHHA
BUKOHYBatucs ymona 2K ;> K; uun K.

[ToTiM po3paxoByeThCsA CyMapHUN 1HACKC TOKCHYHOCTI (Kx) 3rimHO 3 (hopMysor02,
IICJISI YOTO, 33 JOMOMOT010 TaOIuIl 3 BU3HAYAIOTH KiTac HeOE3MEeKH Ta CTYIIIHh TOKCHYHOCTI
BIIXOTY.

Tabnuys 3
Knacugixayia nebesnexu 8ioxooie 3a 1 J[K ximiunux pe4osun y tpyHmi
Benmmunna K, Knac : .
: . CtynmiHb TOKCHYHOCTI
orpumana Ha ocHOB1 [ JIK y rpyHTI HeOe3neKkn
Menie 2 I Hanzsuuaiino nebe3neuni
Bix2 mo 16 II Bucoxko nebdesmneuni
Bix 16,1 no 30 11 [TomipHO HEOE3MEeUH1
Binx 30,1 1 O1ib1mie v Mauio HebOe3meuni

3arBepKeHHS KTacy HEOE3NMEeKH MPOMHMCIOBUX BIAXOIB IS 3I0POB’SI HACCICHHS
MPOBOUTH MIHICTEPCTBO OXOPOHH 37M0pOB’S YKpaiHHW, 3a MOTOKeHHSM MiHicTEpCTBa
€KOJIOT1i Ta MPUPOJAHUX PECYPCIB YKpaiHH.

Ocno6Hi HedoiKy 0aHOl MEMOOUKIL:
- HE JUTA BCIX PEUOBHH, K1 MOKYTh OyTH BHUABJICHI Y BIJIX0/1aX, BCTAHOBJICHI
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LD50, kmacu nHeGe3nexu B moBiTp1 pobouoi 30am 1 ['JIK B rpyHTI;

- MIPU PO3pPaxXyHKY BPaxXxOBYEThCA HeOe3Meka HE BCIX 1HTPEIIEHTIB BIAXOMIB, a
TITBKH TBOX 200 TPHOX MPIOPUTETHUX 1HTPETIEHTIB;

- HE BPAxOBYEThCSA HEMOMK 1H(popMamii ImMOJ0 TNEPBHHHUX IOKA3HUKIB
HeOe3MEeKH KOMIIOHEHTIB BIAXO/IB;

- HE BPaxXOBYIOTHCS €KOJIOTTYHI IMOKa3HUKH HEOE3NEKH KOMIIOHEHTIB BIJIXO/IIB,
TaKi, IK KQaHIIEPOT€HHICTh, MYTareHHICTh 1 1H.;

- HE 3aBJKJIM TOYHO BIJJOMHMH CKJ1aJl BIJXO/IIB;

- JICSIK1 BUU IIPOMHUCIIOBHX B1JIXOJIIB MOKYTh MaTH HETTOCTIMHHM SAKICHAM CKITaI,
110 3MIHIOETHCS Y Yaci B 3aJI€KHOCTI B1JI PI3HAX YMOB;

- SKICHHH 1 KIJTbKICHAM aHaJll3 BUMarae 3HaYHUX BATPAT KOIITIB 1 9acy.

Dopmynu, Wo BUKOPUCMOBYIOMbCA OJISl GUSHAYEHHS KIACY Hebe3neKku 8i0xo0ig 0.
300p08 "5l HACEIeHHS 3a OAHOI0 MEMOOUKOIO, MAKOIC HEOOCKOHALL:

- 3HAUEHHA MOKAa3HUKIB KOC(IIIEHTIB POZUMHHOCTI 1 JICTIOUOCTI PO3PIZHAIOTHCA
Ha TOPAMOK;, MPHU A0JaBaHHI abCOMOTHO pisHOpiAHUX BeymmunH S, F 1 C ix cyma Moxke
MpuiiMaTH 1CTOTHE 3HAUCHHA HAaBITh MPW TPAHUYHO MayioMy BMicTi pedoBunu Ci, ane
3HAYHUX BEJIMUMHAX KOEPIIi€HTa PO3UYMHHOCTI S (HAMPUKITA, JUTsl PTOPUAY CYPMH, Y IKOTO
S=4,45; abo xyopuay UHKY, y akoro S=3,75);

- 3MiHa THAEKCY TOKCHUHOCTI Ki Mae HEmoTiuHMi XapakTep: YUM TOKCHYHICTD
BUIIC, TUM 1HJICKC MEHIIIE 1 HABIIAKH,

- caM 1HJIGKC TOKCHYHOCTI 1HrpeaieHTa Ki € HemOBHOIIHHUM: JaHa METOJIHMKA
nepeadayvae #oro 006K TUTBKY MPH MAPaXyHKY CyMapHOTO 1HAeKCY Hebe3nekn KX, To6To
cama BenmumnHa Ki HE € caM0I0CTaTHROIO XapaKTEPUCTHKOIO KOMITOHEHTA CYMIIIN 1 HIsSK HE
OB’ A3aHa 3 HOro KJ1acoM TOKCHYHOCTI;

- HE OOTPYHTOBAHWH KBAJPATHYHUN XapaKTeP 3aJICKHOCTI CYMAPHOTO 1HACKCY
HeOesmekn KX Bix n 1, BHACHIIOK IBOTO, AaHa 3aJI€XKHICTh TinmepTpodoBaHa B TPAHUUHUX
cutyarsax, komu 2K1=K3, 3nauenna KX B 3anexxHocTti Bijg BHOOPY n=2 abo n=3 MoOxe
PIBHUTHCS OUTHIN HIXK B B Pa3H.

Kpim TOro, 3 TOUKM 30py €KOJOTIUHOi O€3MeKH, AJIA1 BU3HAYCHHA HEOE3MECUHMX
BJIACTUBOCTEH BIIXOIB HEAOCTAaTHHO BHUKOPHUCTAHHS TaKWX TOKA3HWKIB, SK CEPEIHA
CMepTeNbHA /1032 XIMITHOTO 1HTpeaieHTa LD50, po3unHHICTh XIMIYHOTO 1HTPEAIEHTA Y BOII
S, koedimieAT aeTI0Y0CTI XIMIYHOTO 1HTpemienTa F, fioro kitac Hebe3nekn B MOBITP1 poOoU0i
soaM 1 ['JIK B rpynTi. BCl mi MOKa3HUKK BPaxXOBYIOTh BIUTMB BIIXOJIB a00 iX CKJIQJIOBHX
TITBKW HA OPTaHi3M JIOJAWHHA, HE Oepydd M0 yBaru ix HEOE3MeKy I IHIIAX KHUBUX
OpraHi3MiB 1 HaBKOJIMIITHHOT'O TIPHPOTHOTO CEPEIOBHIIA.

2.4 ITpukaaau po3paxyHKy KJjacy HeOe3neKH MPOMUCJI0BHUX BiaXo0XiB

2.4.1. Ilpuxnao po3paxyuxy kiacy veboesnexu npomuciosux ioxoois 3a LD50

30J101I1aKOB1 BIIXOIX TTMTPUEMCTBA CKIAAAI0THCA 3 HACTYITHUX KOMIOHEHTIB: S102
—59,5%; A1203 —7,96%; Fe203 — 2,78%; FeO — 0,92%; PbO — 0,06%; ZnO — 0,13%; NiO
— 0,01%; BTparu mpu nmpoxaproBanHi — 28,64%. Po3paxysaTu knac ix nebesmnexu 3a LDS50.
IlepeBoaMO MNPOIEHTHHI BMICT KOMIIOHEHTIB BIJXOJIB B YAaCTKH OJWHHUIN 1,
KopucTyounch Tadmuiero 1 ta lomarkom b, 3Haxoaumo ¢i3uKo-XIMIYHI Ta TOKCHKOJIOT1UHI

BJIACTUBOCTI JJIA KOKHOTO 1HTpemeHTa. PesynbpTaru 3aHOCMMO B TaOIHIIO 4.
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Tabnuys 4
Di3uKo-XIMIYHI MA MOKCUKOJIOCIYHI 6IIACMUBOCHIT KOMNOHEHMIB 8I0X0018

Maca, | Maca Thex. | Povwmn: Eksiga-

Kowmrio- i " |HacH4eHoi| HicTb, [LDg,| Knac L .

. &y % % o s NeHT F S

HEHT = 04 napu, MM | 1/100 r |mr/kr| nebesneku
Yo /1 e 5 LDsg
pT. CT. BOJIH

Si0; 59,5 0,595 0 0 - I 5000 0 0
AlLO; | 7.96 | 0,0796 0 0 - I 150 0 0
Fe,O; | 2,78 | 0.0278 0 0 - 11 5000 0 0
FeO 0,92 | 0,0092 0 0 - I1 5000 0 0
PbO 0,06 | 0,0006 0 0,2756 | 217 - - 0 0,002756
ZnO 0,13 | 0.0013 0 0,00016 | - 11 150 0 0,0000016
NiO 0,01 | 0,0001 0 0 - I 150 0 0

3a dopmymoro 1 I8 KOXHOTO KOMIIOHEHTA BIAXOJIB BH3HAYAEMO 1HACKC
TOKCHYHOCTI:

278, +0,1F, +C" 0+0,1-0+0,595
K.(ALO,)= p1x =273
T 0 40.1-0+0,0796
K,(Fe,0,)= — B0 ___ _ 1335,
0+0.1-0+0,0278
K,(Fe0)=—80%0 ___ _ ;.
0+0,1-0+0,0092
K.(PbO)= g2y ~ 696,4:
0,002756 + 0,1-0+0,0006
K,(ZnO)= 130 ~16718:
0,0000016 +0,1-0+0,0013
K. (Nio)=——210 51760,

0+0,1-0+0,0001
PozramoByemo koeditiieHTH TOKCUYHOCTI B TIOPSIAKY 3pOCTAaHHS 3HAUCHHS:
K1 (SlOz) = 6,2;
K,(Al,0,)=273;
K (Fe,0,)=133,l;
K ,(FeO) =402.1;
K.(PbO) = 696.4;
K, (ZnO)=6718;
K., (NiO) = 21760.

OO6upaemMo HaliMEHIIT 3HAYEHHS 1HISKC1B TOKCHYHOCTI Ki, o6 BUKOHYBaacs yMOBa:
K1 <K2 <K3.

Taxkumu BemmunHamu OyayTh: K1=6.2; K2=27.3 1 K3=133,1.

[Tpu mpomy ymosa 2K1>K3 ne Buxonyetses (2:27,3=54,6<133,1). O1xe, BIAKUAAEMO
TPeTi KOE(QIIEHT 1 BU3HAYAEMO CYMApHHMHA 1HAEKC TOKCHYHOCTI 32 TEPIIAMH JIBOMA
KoeilieHTaMu 3T1IHO 3 (OPMYIIOK0 2:
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1 & 1
K.=—) K =—(6,2+27,3)=423.
Sl Z A ( :

Bignosiano o omiHHOI mKamu (Tabmuis 2), BIAXOAW JAHOTO TMIANPUEMCTBA
BiAHOCATHCA 110 I V-T0 KiTacy HeOe3nekn — MaJjio HeGe3MmeyHi.

Biaxoau 1V _kjaacy HeOe3nekn MOXKYTh 30epiraTHCS BIIKPHTO HA IPOMHCIIOBOMY
MaWJaHIuKy y BUTIIsINI KOHyconmomiOnoi kymu. 1{i Bimxonm 6e3 HETATUBHUX E€KOJIOTTUHHX
HACJIJKIB MOXYyTh OyTH 00’€mHaHi 3 MOOYTOBUMH BIIXOJAMH B MICIAX 3aXOPOHCHHS
OCTaHHIX a00 BUKOPHUCTaHI AK 130JFOI0UMNA MaTepiajl, a TaKOX JJIA PI3HUX TUIaHYBaIbHUX
pOOIT MPU OCBOEHHI TEPUTOPII.

Kinpkicte Ta cTpoku 30epiranHs moMipHo- Ta MajoHede3neunux Biaxoais (I1I-1V
KJACIB) V 6upoOHUYOMY NpuMilyeHHi BCTAHOBITIOIOTH 3 OTJISITY Ha 3arajibHl BUMOTH O€3MEeKH
(mokexko- Ta BHUOYXOHEOE3MEUHICTh, MOMKJIMBICT BUHUKHCHHS aBapIMHWAX CHTYyaIlli,
XIMIYHUX PEAKIIii TOIIO).

2.4.2 Ilpuxnao pospaxynky kiacy neoesnexu 3a oanumu 1 J[K ximiunux pevogun y ipyHmi.
30JT0TIUTAKOBI BIXOIM MIATIPHEMCTBA CKIAAAIOTHCS 3 HACTYITHUX KOMIOHEHTIB: S10,
— 59,5%; Al,O3 —7,96%; Fe,O3 — 2,78%; FeO — 0,92%; PbO — 0,06%; ZnO — 0,13%;
NiO — 0,01%; BTpatn mpu mpoxaproBanai — 28,64%. Po3paxysaru kiac ix HeOe3meku 3a
1 JIK y TpyHTI.

[lepeBogMO TIPOIICHTHHM BMICT KOMIIOHECHTIB BIJXOMIB Y YaCTKH OJWHHMIN 1,
kopucrtyounch Jlogarkamu b ta B 1 Tabm. 5, 3Haxoaumo (pi3uko-XiMIgH1 Ta TOKCHKOJIOT1YHI
BJIACTUBOCTI JUTII KOKHOTO 1HTpemienTa. Pe3yabTaTi 3aHOCHMO B TaOIHITIO 6.

3a dopmymoro 3 IS KOXKHOTO KOMIIOHEHTA BIJAXOJIB BH3HAYAEMO I1HACKC
TOKCHYHOCTI:

_ _6 -=1787.8
0,002756 + 0,1 - 0 + 0,0006
23

K (ZnO)= - — =17670.6;
§ 0.0000016 +0.1-0+0.0013

K,(PbO)=

4

K.(NiO) = -
0+0,1-0+0,0001

YopsaakoByeMo psia KoeilieHTIB TOKCHYHOCTI 32 3POCTaHHSM:
K (PbO)=1787.8:

K.,(Zn0O) =17670,6:
K. (NiO) =40000,0.
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I’ panuurno oonycmumi KOHYeHMmpayii XiMiYHUX peuo8uH 6 IPYHMI

Tabnuys 5

Haszsea pevosunu TK, me/ke
Bamami 150
KobGanst (pyxmmBa opma) 5,0
Mins (pyxmuBa dopma) 3,0
Hixens (pyxnmBa dopma) 4,0
[ [nak (pyxnmBa dopma) 23,0
Xpowm (pyxsnmBa dopma) 6,0
Cauners (pyxauBa dopma) 6.0
Mapraneip 1500
PTyTh 2.1
My’ stk 2.0
Cypma 4.5
Tabnuys 6
Di3uUK0-XIMIYHI MA MOKCUKOJIO2IUHI 6IACMUBOCMI KOMNOHEHMIB 8i0X00i8
Komonenn| G |G | [Posaicne, EBEREA
% m/m MM. pm. cm. 2100 2 8008 me/xe
S10, 59,5 0,595 0 0 - 0 0
ALOs 796 | 0,0796 0 0 . 0 0
Fe,O; 2,78 | 0,0278 0 0 - 0 0
FeO 0,92 | 0,0092 0 0 . 0 0
PbO 0,06 | 0,0006 0 0,2756 6,0 0 | 0,002756
ZnO 0,13 | 0,0013 0 0,00016 23,0 0 | 0,0000016
NiO 0,01 | 0,0001 0 0 4.0 0 0

OO6upaemo HaliMEHIIT 3HAYEHHS 1HIeKC1B TokcuaHOCTI Ki, 1100 BUKOHYBaJIacs yMOBa:

K1<K2<K3.

Taxkumu BenuunHamu OyayTh: K1=1787.8; K2=17670,6 u K3=40000.

[Tpu mpomy ymoBa 2K1>K3 wne Bukxonyetsesa (2:-17670,6=35341,2<40000). Orxe,
BIIKMAEMO TPETIH KOS(DIMIEHT 1 BUBHAYAEMO CYMapHHUH 1HACKC TOKCUYHOCTI 3a TIEPITAMHA
JBOMA Koe(bluleHTaMH 3r1J:[H0 3 (bopMyHOIo 2

K, :——zl\ ——(1787§s+l7670 6) =9729,2.

BianosigHo 10 oriHHO mikanowo (Tabnuud 3), BIAXOAW JAHOTO MIANPUEMCTBA TaKOXK
BiAHOCATRCA 10 IV-T0 Kitacy HeOe3mekn — MaJio HeGe3MmeyHi.

Binxomm 1V kjaacy HeOe3nmekn MOXKYTh 30epiratucs BIIKPUTO Ha MPOMHCIOBOMY
MalTaHUYMKYy y BHIJIAI1 KOHycomomiOHoi kynu. L1 Bigxoan 0€3 HEraTHBHHUX E€KOJIOTTYHHX
HACIAKIB MOXYTh OyTH 00’enaHaHi 3 MOOYTOBMMH BIIXOJAaMW B MICIAX 3aXOPOHEHHS
OCTaHHIX a00 BHKOPHCTAHI SIK 130JTIOI0UHMA MaTepiayl, a TAKOXK IS PI3HUX TUTAHYBaJIbHUAX
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pOOIT MPU OCBOEHHI TEPUTOPII.

KinbkicTe Ta cTpoku 30epiraHHs mOMipHO- Ta MajioHeOe3neunux Biaxoaip (I1I-1V
KJACIB) V 6UpoOHUYOMY NpUMilyeHHi BCTAHOBITIOIOTH 3 OTJISAY Ha 3arajbHl BUMOTH O€3MeKH
(mokexko- Ta BUOYXOHEOE3MEUHICTh, MOMJIMBICTh BWHWKHECHHS aBapiiHUX CHTYaIllH,
XIMIYHUX PEAKIIIH TOIIO).

Y PO3AWIL 3 Busuauenus xiacy Hebe3neku NpoMUCIOSUX BI0X00i6 OIS
HABKOIUUHB020 cepedogutyd 3A00yBadl BUIOI OCBITHA BUPINIYIOTh HACTYII 3aB/IaHb;

- O3HAMOMJICHHS 3 3araJlbHUMH TOJIOKeHHsIMH KpuTepiiB BigHECEHHS BiAXOaIB 10 I-
V kaciB HeOE3MEKH 3a CTYNIEHEM HETAaTUBHOTO BIIMBY HA HABKOJIMIITHE CEPEOBHIIIC,

- OTIaHyBaHHSA METOAWKY BU3HAUCHHS KJIacy HeOE3MEeKH MPOMHUCIIOBUAX BIXO/IIB;

- BUABIICHHA TIEpeBaAr 1 HEAOJIKIB BHINEBKA3aHOI METOMWKH B TOPIBHAHHI 3
BITYM3HSIHHM IT1AX0I0M;

- O3HAWOMJICHHSA 3 IPUKJIIAIOM PO3PaXYHKY KJ1acy HEOS3MEKH MPOMHUCIIOBHUX B1IXO/IIB
JUTSI HABKOJIMIITHBOTO CEPEAOBHINA;

- CaMOCTIMHHH pO3paxyHOK Kjacy HEOE3NEKH MPOMHUCIOBUX BIAXOMIB A
HaBKOJIAIITHEOTO CEPEIOBHUIIA 3T1THO 3aB/IaHHA HA KypPCOBY POOOTY.

3.1 Kpumepii gionecenns 8i0xo0ie 0o I-V knacie nebesneku 3a CmyneHemHezamusHoco
BNIIUBY HA HABKOIUULHE CepedosUlLLe

1. Kpurepii BigHecenHs B1axoaiB A0 [-V kmaciB HeOE3MeKkH 3a CTyNEHEM HETAaTHBHOTO
BIIMBY HA HABKOJIMIIHE cepeaoBuine (nam — Kpurtepii) npru3HadeHi A5 1HIUB1 Ty alTbHAX
T ITPUEMITIB Ta IOPUANIHUAX 0C10, B TIPOIIEC] AISUTBHOCTI AKHUX YTBOPIOIOTHCS BITIXOTH.

2. Jlia mux KputepiiB He MOMMPIOETHCA HA PaAAIOAKTHBHI, O10JIOTIYHI Ta MEIUYHI
BIJIXO/IH.

3. Kpurepisimu BimHeceHHA BimxomiB g0 [-V kmaciB HeOesnmekw 3a CTyneHEM
HETATUBHOTO BILTUBY HA HABKOJIUIITHE CEPEIOBUIIIC €:

1) cryninb HeOE3MEKn BIAXOAY JAJIA HABKOJHUITHROTO CEPEIOBHUIIA,;

2) KpaTHICTh PO3BEICHHS BOHOI BUTSKKH 3 BIAXOY, TIPH SKIH TITKIIJTMBAN BILTAB HA
riapoOIOHTH BIICYTHIH.

4. CtyniHb HeOe3MeKn BIAXOAY A HaBKOMMITHBOTO cepenosuina (K), 3HaueHns akoi
3a KJjacamMu HeOe3MeKn BIAXOAYy HaBeIeHI B TaOMUIN |, BU3HAYAETHCSA 32 CYMOIO CTYTICHIB
HeOe3neKn I HaBKOMIIHBOTO cepenosuina (Ki) peuoBuH, Mo ckiiagaroTe BIAXIA (fam —
KOMITOHEHTH BIJIXOJY ):

K=KI+K2+.....+Km, (1)
JIe M — KUTBKICTh KOMITOHCHTIB BIIXO/Y.
Tabnuys 1
SHauenHs cmynens Hebesnexu 8i0x00y 0 HABKOMUULHb020cepedosuya (K)
3a Kiacamu Hebesnexu 8i0xo0y

Cmynino Kpumepii 6ionecenns Knac nedesnexu | Cmynine nebesnexu
Mo | wkionueoeo ennuey | nebesneunix 6i0xodie Ooxkiacy 8i0X00Y 0214 8i0X00Y 015
3/n Hebe3neyHux Hebe3nexu Ol HABKONUMHBO20 |  HABKONUUIHBO2O HABKONUUIHBO2O
sioxooie na HC cepeoosuya cepeoosuya cepeoosuya (K)
Exomoriuna cuctema I knmac
1 Jlye BUCOKa  |HeoOopoTHO mopymieHa. llepioa| Haa3BH4YaiHO 10° > K> 10*
BITHOBJICHHSI BIACYTHii HeOe3meyH1
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Exonoriuna cucrema CHIBHO
nopymena. [lepiox
BITHOBJICHHS HE MEHIIE I xnmac BUCOKO
2 Brcoka S : 10> K> 10
30 pokiB Tic/Is TOBHOTO HEOE3IMeYHI
YCYHEHHS JKepena
HIKIJTABOTO BITUBY
Exonoriuna cucrema
nopytmena. [lepiox
BiaHOBIIeHHS He MeHme 10 | 111 xirac momipao
3 Cepenpst HRORIEL P 103 >K > 102
POKIB IIC/I 3SHHKCHHS HeOe3 e H1
IITKIJJTABOTO BIUTHBY BiT
1ICHYIOYOTO JKepesa
Exonoriuna cucrema
o ena. Ilepio IV kmac mano
4 Husbka opyH plon . 102>K>10
CAMOBIIHOBJIEHHS HE MEHILE HeOe3meuHl1
3-X poKiB
) V xmnac
Exonoriuna cucrema
5 Jly>’xe HHA3bKa MPAKTUYHO K<10
MPAKTHYHO HE MOPYIIEHA )
Oesneunl

[lepenik KOMMOHEHTIB BIAXOMY Ta iX KUIbKICHUI BMICT BCTaHOBJIIOIOTHCS Ha
MIJICTaBl BIJIOMOCTEH, IO MICTAThCA B TEXHOJOTIYHHUX PErJIaMEHTax, TEXHIYHUX
YMOBAaX, CTAHIAPTax, MPOCKTHIA AOKyMeHTallli, abo 3a pe3yJibTaraMH KiJIbKICHHX
XIMIYHUX aHaJl31B, BUKOHYBAaHUX 3 JIOTPUMAHHSM BCTAHOBJICHUX 3aKOHOJABCTBOM
BHMOT L1040 3a0€3MEUYEHHS €THOCTI BUMIPIOBAHb.

1. Crymiap HeOe3NMEeKH KOMIIOHEHTA BIAXOAY AJIS HABKOJIMIIHBOTO CEepel0BHINA
(K;) po3paxoByeTbcsl SK BIJIHOIICHHS KOHIEHTpaIii kommoHeHTa Biaxomy (C;) 1o
koedirienTa oro cTyneHs HeOE3MEeKH T HABKOJMIITHBOTO cepeaosuina (1)).

Kl' = C,/ VV,‘, (2)

ae C; — KOHLIEHTpALlis /-T0 KOMIIOHEHTA Y B1AXO1 (MI/KT);
W; — koedimeAT cTyneHsT HeOS3MEeKH i-r0 KOMIOHEHTA BIAXOAY ISl HABKOJIMIITHHOTO
cepenoBHUIna (MT/Kr).

2. Koedimienrom cryneHs HeOe3NMEKH KOMIIOHEHTA BIAXOAY I HABKOJMIITHBOTO
cepenosuina (//;) € MOKa3HUK, SKAH YACEIHHO MOPIBHIOE KIJTHKOCTI KOMIOHEHTA BIAXOY,
HIDKYE 3HAYEHHS SKOTO BIH HE UYWHWTH HETAaTUBHOTO BIUIMBY HAa HABKOJIUIITHE
cepenoBuie. Po3mipHiCTh KoedimieHTa CTyNeHS HEOE3MEeKH i1 HaBKOJMIIHHOTO
CEPENOBUINA YMOBHO MPUAMAETHCS STK MI/KT.

3. KoedimienT crymeHs HeOe3NMEeKH KOMITOHEHTA BIJXOAY IS HABKOJIHIITHHOTO
cepenosuina (J¥;) po3paxoBy€eThCA 3a OJHIEIO 3 HACTYIMHHUX (HOPMYIT:

4-4/Z, Hwl <Z <2
lg W; = Z Hia2=<Z=<
2 + 4/(6-2,), 4 <Z =<5

ne /Z; — yHI(pIKOBaHWHA BIJHOCHHWH MapaMeTp HEOE3NMeKH KOMITOHEHTa BIJXOIY I
HABKOJIMIIIHBOTO CEPEOBHINA;
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Z=4 X3 - 1/3;

X; — BIIHOCHWH TlapaMeTp HEOE3MEeKW KOMIIOHEHTA BIIXOAY AJSTHABKOJIUIIHBOTO
cepeIoBHIIA.

BigHocHmii mapamerp HeOE3MEKM KOMIOHEHTA BIAXOAY JUISI HABKOJHUITHHOTO
cepenoBuina (X;) po3paxoByeThCs 32 GOPMYIIOLO:

( S’,B )+ B, ¢
X =

‘ n+l (6)

ne B; — 3HaueHHs 0ana, 110 BINOBIIa€ KOXKHOMY EPBUHHOMY MTOKa3HUKY HEOE3MEeKH
KOMIIOHEHTA BIIXOMY, IKUH OYyJIO OIIHCHO, # — KUIBKICTh OIIHEHUX TIEPBHHHNX IMOKA3HHMKIB
HeOe3neKkn KOMITOHEHTa BIAXONMYy;, By — 3HadeHHSA Oaja, IO BIAMOBIAAE TMOKA3HUKY
1H(popMaIiHOro 3a0€3TCUCHHsS] CHCTEMH TEPBUHHUXTOKA3HUKIB HEOE3MEKN KOMIOHECHTA
BIIXOTY.

9. IlepBuHHI TTOKa3HUKHA HEOE3MEKN KOMIOHEHTA BIAXOAY XapaKTEPU3YIOTh CTYITHb
ix HeOe3meKr I PI3HUX KOMIOHEHTIB NMPHPOJHOTO CepPeIOBHINA 1 TIPEACTABIICHI Y
Tabmmi 2.

10. 3nauenns 6amnis (Bjy), BIANOBIHI MOKa3HUKY 1H(GOPMaLIHHOro 3a0e3neueHHs, 1110
BU3HAYAETHCS MIIAXOM JAUICHHS YHCIA OIHEHWX TEPBUHHUX TOKA3HUKIB HEOE3MEKH
KOMITOHEHTA BIIX0y (77) Ha 12, MPUCBOIOETHCA 1HTEPBAJIaM HOTO 3MIHH 3T1THO 3 TadmwI 3.

Tabnuys 2
Ilepsunni nokasHuxu Hebe3nexku KOMNOHEHMA 8i0X00y
Haiimenysanns nepsunniix
Noa/n| — noxasuuxie nebesnexu 3uauenns, inmepeanu i XQpaKxmepucmuxu
KOMNOHEHMA 6i0X00y

1 [[OKrD (OJK?), mr/xr <1 1-10 10,1-100 >100
Kac Hebe3neku y IpyHTi 1 2 3 4

3 |[[JIKs (O[IP, OBPB), mr/x <0,01 0,01-0,1 0,11-1 >1
Knac nebe3nexu y Boai

4 rocnomapChKO-MUTHOTO 1 2 3 4
BUKOPHCTAHHS

5 [[JiKp.r. (OBPB), Mr/n <0,001 0,001-0,01 0,011-0,1 >0.1
Knac nebesneku y Boai

6 puborocnomapcbKoro 1 2 3 4
BUKOPHCTAHHS

7 [ ALTER ORER), <0,01 0,01-0,1 0,11-1 >1
ML/ M

2 Knac nebesneku B o 1 5 3 4
aTMOochepHOMY MOBITPI

9 [[IKmx (MP, M/IB), Mr/kr <0,01 0,01-1 1,1-10 >10

10 [lg(S,mr/n/TIKB, mr/m)» >5 5-2 1,9-1 <1

I lg(CI;IaC,MF/M3/FI[Kp.3, s 5.3 1.9-1 &1
MT/M”)

3

12 lrgz([%ﬁ;’f“gxlw/{)mc'n' e >7 7-3.9 3.8-1,6 <1.6

13 [lg Kow(okranon/Bojaa) >4 4-2 1,9-0 <0

14 [LDso, Mr/kr <15 15-150 151-5000 >5000

15 |[LCso, mr/m’ <500 500-5000 5001-50000 >50000
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16 |LCsorem, Mr/n/96 ron <1 1-5 5,1-100 >100
17 bJI= BCKs/XCK <0,1 0,1-0,6 0,61-0,9 >0,91
Y TBOpEeHHs
O1bII
Y TBOpEeHHs
TOKCUYHHUX YTBOpEeHHS .
i . MPOAYKTIB,
. MPOIYKTIiB, B MPOAYKTIB 3 .
[lepcuCTEHTHICTh . TOKCHUYHICTb | YTBOPEHHS
. T.4. TAKUX, IO OinblI
(Tpanchopmarys B . AKUX OJIM3bKa MeEHUI
18 BOJIOIIIOTH BUPAKECHUM
HaBKOJUIIHBOMY . . hi (o) TOKCUYHUX
BiIJaJIEHUMH | BIULTMBOM 1HIINX . .
MPUPOIHOMY CEPEIOBHIITY ) TOKCUYHOCTI | TPOAYKTIB
edexTamu abo KPUTEPIiB L
BHX1THOT
HOBUMHU Hebe3neku
PEUYOBUHU
BJIACTHUBOC-
TAMH
. . . Bupaxene |Hakonnuenns s |Hakonuuenns
bioakymyswis (moBeniHKa B . oo
19 HaKOIIMYEeHHS B NEeKIIBKOX B OOHIM 3 Hewmae
XapYOBOMY JIAHLIFOXKKY ) .
yCIX JJAHKaX JIaHKax JIAHOK
BAJI (ctyninb He0e3neKku
KKOMIIOHEHTA Biaxoay AJst 1 2 3 4
HIIC)

1) BukopmcTaHi CKOpOUeHHs HapeneHl B Tabmumi 4; 2) y Bumaakax BiacytHocti ['JIK TokcmuHOTO
KOMITOHEHTa BIIXOY JAOMYCTUME BUKOPUCTAHHS 1HIIOI HOPMATHBHOI BEJIMYHHHM, 3a3HAYECHOI B TyKKaX; 3)

skino S=oo, To Ig(S/T' AK)=1, sixmo S=0, o Ig(S/T" AK)=0.

Tabnuya 3
Suavenns o6anie (Biy 6 3anedcnocmi 6i0 iHmepeany smiHu NOKA3HUKAIHGOpMAYIHHO20
3a0e3neyentsi
Jlianazonu 3minu NOKA3HUKa B
inghopmayiiinoeo 3abesnevenns (n/12) inf
<0,5 (n<6) 1
0,5-0,7 (n=6-8) 2
0,71-0,9 (n=9-10) 3
>0,9 (n>11) 4
Tabnuys 4
llepenix ckopouenv
["JIKT (Mr/kT) TPAHHYHOIOIYCTHMA KOHIIEHTPALIS PEYOBUHH B IPYHTI
OJIK OPIEHTOBHO-IOITYCTUMA KOHLIEHTPALIiS
['JIKB (mr/m) IPAaHUYHOIOMYCTHMA KOHIIEHTPAI[iSl PEYOBHHH Y BOJII BOJIHUX 00'€KTIB
rOCIIOJAPCHKO-TMIUTHOTO T KYJIbTYPHO-TIOOYTOBOTO BOIOKOPHUCTYBAHHS
o/J1P OPIEHTOBHO-IOIYCTUMHU PiBEHb
ObEPB OpIEHTOBHHUH O€3MEYHHUI PIBEHD BILUTUBY
['JIKp.r.(Mr/a) | rpaHMYHOIONYCTHMA KOHIIEHTPALIS PEYOBHHH Y BOJI BOJHHUX 00 €KTIB
pUOOTOCTIOAAPCHKOTO MPU3HAYEHHS
['IKc. . TPaHUYHOIOTTYCTAMA KOHIIEHTPAIIS PEYOBUHH CEPEeIHBOI000BA B
(mr/m?) aTMoc(epHOMY MOBITPi HACETEHHX MiCIIb
['JIKMm.p. TPAHUYHOIONMYCTHMA KOHIICHTPALIis PCYOBHHH MAKCHMATbHO Pa30Ba B
(mr/m?) MOBITPI HACETICHUX MICITh
I'IKp.3. (Mr/m?) | rpaHUYHOIOTYCTHMA KOHIIEHTPAIIisl PEYOBUHH B TIOBITPi po60OUOi 30HH
I'JIKIx (MI/KT) | rpaHHYHOIOMYCTHMA KOHIIEHTPALiS PEYOBHHH B POIYKTAX XapUyBAHHSI
MJIB MaKCHMAJIbHO JOTTYCTHMHMI BMICT
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MJIP MaKCHMAJIBHO JTOTTYCTUMHH PIBEHb

S (mr/1) PO3YHHHICTH KOMIIOHEHTA BIAX0AY (peuoBHHH) y Boal mipu 20°C

CHac (mr/m®) KOHLIEHTPAIIiT PEYOBHHH B MOBITPi, o Hacuuye mpu 20°C i
HOPMAJIbHOMY THCKY

Kow Koe(IIIEHT PO3MOLTY B CUHCTEM1 OKTaHOJ / Boja mpu 20°C

LD50 (mr/kr) cepemHs CMepTEbHA 103a KOMIIOHEHTA B MUTITPaMax Jif040i peUOBHHA

Ha | Kr ’KUBOi Bary, MO BUKIUKAE 3aTHOENb 50% T I0CHI THUX TBAPHH
P OAHOPA30BOMY TIEPOPATHHOMY BBEJICHH] B YHI()IKOBAHHX YMOBAX

LD™ip5() cepeaHs CMEPTENbHA 03a KOMIIOHEHTA B MUTITPaMax J04Y0i peUOBHHHU

(Mr/Kr) Ha | Kr ’KUBOi BarH, MO BUKIUKAE 3aTHOENb 50% 11 I0CI THUX TBAPHH
MIPH 0JTHOPA30BOMY HAHECEHH] HA IIKIPY B YHI(IKOBAHUX YMOBAX

LC50 (mr/m?) CepeHA CMEpTeIbHA KOHICHTPAIISl PEYOBHHH, 10 BUKITHKAE 3aTHOCITb

50% i IoCTiTHUX TBAPUH TP THTAIAIIIHHOMY HAJIXO/KEHH] B
yHI(IKOBAHUX YMOBAX
39 010JIOT1YHA JTHUCHMIISLIS

11. KoMIIOHEHTH BIAXOIB, IO CKIAJAIOTHCS 3 TAKHUX XIMIYHHX €JICMEHTIB SIK KHCEHb,
a30T, ByrJens, dhocdop, cipka, KpeMHIH, aTIOMIHIN, 321130, HATPiH, Kajlli, KajabIii, MarHii,
TATAH B KOHIICHTPAIAX, IO HE TEPEBHUINYIOTh iX BMICT Y OCHOBHWX THMAaX IPYHTIB,
BITHOCSTHCS IO MPAKTHYHO 0e3MeYHNX KOMIIOHEHTIB BIAX0MIB 3 BIIITHOCHUM IapaMeTpoOM
HeOE3MEeKH KOMITOHEHTA BIIXOMy JJI1 HaBKOJMIIMHBOTO cepeopua (X;), piBHUM 4, 1, OTXKE,
Koe(iIieATOM cTyneHs HeOe3MeKn KOMIIOHEHTA BIIXOY T HABKOJIMIITHBOTO CEPEI0OBHINA
(W;) pisaum 10°.

KoMmoHeHTH BiIXO01B, MO CKIAJAIOTHCA 3 PEUOBHH, IO 3yCTPIUAIOTHCS B JKHUBIH
MIPUPO/II, HATPUKJIA, TAKUX SK BYTJIEBOAM (KITITKOBAHA, KPOXMaTh 1 1HITIE), O17IKW, OpraHiuH1
CIIOJIYKA TIPUPOJHOTO TOXO/DKEHHS, IO MICATh a30T, BIMHOCATHCA JO0 NPAKTHYHO
0e3nmeyHnX KOMIIOHEHTIB BiAXOMiB 3 BIAHOCHWM TapaMeTpOM HEOE3MEeKH KOMITOHEHTA
BIIXOY JUISl HABKOJIMIITHBOTO cepeaoBuina (X;), piBHEM 4, 1, OTKe, KOS(pIIIEHTOM CTyTEeHS
HeOe3MeKH KOMIIOHEHTA BiIXO/y JUIS HABKOJMIMHBLOTO cepenosuma (W;) pisaum 10°,

JUTsl 1HIMAX KOMIIOHEHTIB BIAXOJIB CTYIiHb HEOE3MEKH KOMIIOHCHTA BIIXOJY JUIS
HABKOJIMIIHBOTO cepeaoBuina (K) BU3HAUAEThCs BIAMOBIAHO A0 MyHKTIB 4-10 1 3aTabnuiiero
1. 3nauennsa koedimieHTa CTyMeHs HEOS3MEKN KOMITIOHEHTA BIIXOMY JJIA HAaBKOJMIITHBOTO
cepenosuimna (;) nis HalO1IbIT MOMMUPEHUX KOMITOHEHTIB B1IXO/IBHABEICHI B TaOHIT 5.

Ilepesacu 0anoi MmemoOuKu UHAYEHHS KIACY HeDEe3NeKu.

- BpaxoBYe€ThCA HeOe3Meka BCiX 0e3 BHHATKY PEUOBHH, AKI BXOASATH O CKJIAAY
BIJIXO/IIB;

- JUTA BU3HAYCHHS TOKCHMYHOCT! i-TO KOMITOHEHTA BHUKOPHUCTOBYIOTHCS HE TUIBKH
CaHITapHO-TITIEHIYHI, aJI¢ 1 eKOJIOTIUHI MOKA3HUKH He0e3MeKH,

- BiACYTHICTH iHQopManii 3a TNEPBUHHUMHK MOKA3HUKAMH HEOE3MEKU I-To
KOMITOHEHTA BIIOMBAETHCA HA TOKA3HUKY 1HdOpMamiiiHOoro 3a0e3reueHHs, 1, OTKE,Ha
BIJTHOCHOMY TTapameTpi HeOe3MeKn KOMITOHEHTA BIIXOIIB X,
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Tabnuys 5

Koedgiyienm cmynens nebesnexu KOMROHEHMA 8i0X00Y OJlsl HABKOJIUULHBO2O

1) O/l OKPEeMUX KOMNOHEHMIB 8i '
cepeoosuld OJIS1 OKPeMUX KOMNOHEHMIB 8I0X0018

Haﬁmeﬂyeayﬂﬂ X 7, lg W, W,
KOMNOHEHMA 8I0X00Y

AJTb IpUH 1,857 2,14 2,14 138
bens(a)mipen 1,6 1.8 1,778 59.97
benzon 2,14 2,52 2,52 331,13
['excaxnopOeH301 2,166 2.55 2,55 354
2-4 JlimitpodeHon 1,5 1,66 1,66 39,8
Jli(n)OyTrndranar 2 2,33 2,33 215,44
JliokcuHH 14 1,533 1,391 24.6
JliximopmponeH 22 2,66 2,66 398
Jlimetindrarar 2,166 2,555 2,555 358,59
Jliximopdenon 1,5 1,66 1,66 39,8
JIIT 2 2,33 2,33 213,8
Kammviit 2,12 2,49 2,49 309,03
Ulinman 2,25 2,66 2,66 4634
Mapranenn 3,15 3,87 3,87 7356.42
Miap 2,84 3,45 3,45 2840,10
Mpinir' ik 2,27 2,69 2,69 493,55
Hadranix 2,286 2,714 2,714 5179
Hikenn 2,64 3,19 3,19 1536,97
IN-HITpO30 1 peHITaMIH 2.8 34 34 2511,88
[ lerTaxmopOidenian 1,6 1.8 1,778 59,98
[ lerTaxmopdenon 1,66 1,88 1,88 75,85
PTyTh 1,79 2,05 2,05 113,07
CtpoHIii 3,09 3,79 3,79 611881
Cpi6510 2,14 2,52 2,52 331,1
CBHHEIH 2,36 2,81 2,81 650,63
Terpaxynoperan 2.4 2,866 2,866 735.6
Tonyon 2,69 3,25 3,25 1778,28
TpuxnopbeH3o 2,33 217 2,77 598.4
DeHon 2,28 2,71 2,71 508,94
dypaan 2,166 2,55 2,55 359
Xopodopm 2 2,333 2,333 2154
XpOoM TpUBaJICHTHUI 2497 3,56 3,56 3630,78
XpoM eCTUBANICHTHUIA 2,33 2,77 2,77 593,38
[ [rHK 2.8 34 34 2511,89
ETrnoenH3om 2,86 3,48 348 301995
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3.2 Ilpuxnao euxoHamHs po3paxyuKy

307101I1aKOB1 BIIXOIA T IMTPUEMCTBA CKIAAAI0THCA 3 HACTYITHUX KOMIOHEHTIB: S102
—59,5%; A1203 —7,96%; Fe203 — 2,78%; FeO —0,92%; PbO — 0,06%; ZnO — 0,13%; N1O
—0,01%; BTpatn npu npoxxaproBanHi — 28,64%. [IpoBecTn po3paxyHOK Kj1acy iX HeOS3MeKH
JUTSI HABKOJIMIITHBOTO CEPEOBHIIIA.

1. IlpoBoammMoO aHajI13 KOMIIOHEHTHOTO CKJIATy BIAXOMY.

Bignosigno mo n. 11 KOMIOHEHTH BIAXOJIB, IO CKJIAJAIOTHCA 3 TAKHUX XIMIUHHX
CJICMEHTIB SIK KUCEHb, a30T, ByIJIelb, hocdop, cipka, KpeMHIH, alfOMIHIHA, 3aJ1130, HATPIH,
KaJTli, KaJIbIlli, Mardii, TATaH B KOHIIEHTPAITISAX, M0 HE MIEPEBUIYIOTh X BMICT y OCHOBHHUX
THTIAX TPYHTIB, BITHOCATHCS 10 MPAKTAYHO OE3MEUHUX KOMITOHEHTIB 13 cepeaHiM Oasiom (X1)
piBHEM 4 1, oTKe, KoedimienToMm ctynens Hedesnekn mis HIIC (Wi) pisamm 106.

OTtxe, HEOOX1THO MOPIBHIATH BMICT TaKWX KOMIIOHEHTIB BIAXOMIB, sk S102, AI203,
Fe203 1 FeO 3 ix BMICTOM y OCHOBHHX THTMaX I'PYHTIB.

XiMigHmH cKiian THoBUX IpyHTIB 32 Kaypiuesum [.C. HaBeneHno B Tabnuiii 6.

[Tpu 31cTaBIeHH! MIHEPATHPHOI YACTHHM IPYHTIB 1 JAHUX BIIXO/IIB CJIiJ, 1110 TIEPII TPH
KOMITOHEHTA BIJXOJY 32 CBO€IO KUIBKICTIO HE TIEPEBUINYIOTH BIAMOBIAHUX MOKA3HUKIB B
IPYHTaX:

S102=59,5<86,68%:;
Al203=7,96<22,54%;
Fe203=2,78<14,13%.
Tabnuys 6
Ximiunuii ckiad OCHOBHUX MUNI8 IPYHMIB

Ipynmu i nopoou, Bmicm, % macu 6e3600H020, 6e32yMyCcHO20, 6e3KapOOHAMHO20 TPYHNY

o ix ymeopioronso SiO: ALOs| FexOs | CaO MgO K>O | NaxO |P20s SO;

JlepHOBO-CUNBHO-TIAZOCTI | 7558 | 1336 | 430 | 090 | 1,27 | 2,94 | 1,17 | 0,10 | 0,02

Topd'sHucTuiiniazon 86,68 | 863 | 055 [0,69] 005 | 224 | 1,02 | 038 | 0,08
THroBHii HOpHO3EM 7897 | 10,67 | 430 |1,96| 1,14 | 229 | 081 | 037 | 0,49
UepBoHO3eM 59,14 | 22,54 | 14,13 | 0,41 | 122 - - 147 | 0,73

3 1pOTO BUILIMBAE, MO iX MOXHA BIHECTH IO TaKWX, IO YTBOPIOIOTH TPYHTH 1,
BI/IMOBI/THO, BOHY € MPAKTUYHO OC3MEUHUMH JJI1 HABKOJUIITHHOTO MTPHUPOTHOTO CEPEAOBHINA
KOMITOHEHTaMH 3 BIJJHOCHUM mapaMeTpoM Hebe3nekn X=4.

VY BiIOMEX JTITEPATyPHHAX JHKEPENax HeMae MaHux moao BMicty FeO y rpyHTax, oTke
BIJTHOCHUMO TI€H KOMIIOHEHT JI0 Py HEOC3NECUHUX.

Taxum anroMm, s FeO, PbO, ZnO ta NiO HeoOx11HO 3aCTOCYBAaTH PO3PAXyHKOBHIMA
METO/.

2. Ha Bci kOMIIOHEHTH, 10 SKHX OyJe 3aCTOCOBAHO PO3PaXyHKOBHH METOJ, 3
JOBIAKOBOT JiTeparypu (muB. AogaTok B 1m0 MeToaWuHMX PEKOMEHMAIA) 3HAXOIAMO
MIEPBUHHI TTOKA3HUKA HEOS3MEKH 1 CKIaAa€MO BIAMIOBIAHY TaOuIo (Tadi. 7).

Jlns Pb Hemae HE0OOXITHOCTI PO3PaxOBYBAaTH BIAHOCHHWHA TMapamMeTp HEOE3MmeKn
KOMIIOHEHTA JX;, a/UKe CBUHEIb BIJHOCHUTHCSA A0 HAWOUIBII TOMMUPEHUX KOMITOHEHTIB
BIIXO/IIB, TOMY JIaHI JiyIsi HHOTO OepeMo 3 TadauI 5.

Tak nnsa Takoi peuosuny, sk PbO mepBruHHI TOKAa3HUKK HEOE3NMEKH HE BCTAHOBJICHI,
TOMY JUIS PO3PaxyHKy OyayTh BHKOPHUCTaHI TOKA3HWKH HEOE3MeKHn Oe3MmocepeHbo
HeOe3nmeunnx kommonenTis — Fe 1 Pb.

3. Buxoasuw 31 3HaueHb IEPBHHHUX MOKA3HUKIB HEOS3MEKH 1 BIAMOBITHO A0 TaOIHIT
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2, MPOCTABJISIEMO BIAMOBIIHI iM OajTH.

4. BusznauaeMo TOKa3HHWK 1H(OpMAIitHOTO 3a0e3MeUeHHS SIK CyMy TEPBHHHHUX
MOKAa3HUKIB TI0 KOXKHOMY KOMITOHEHTY BIAXOMy, 1 MO I CyMl — BIAMOBITHUN Oan
(Tabmurs 3):

- Fe — xinbKiCTh IEPBUHHUX TMOKA3HUKIB 1=7, OTXKE Biy—=2; n/12=7/12=0,6,

- ZnO — KUIbKICTh NEPBUHHUX MOKA3HUKIB n=10, oTxe Bjyy=3; n/12=10/12=0,8;

- NiO — KiIbKICTh NEPBUHHUX MOKA3HUKIB n=9, oTke Biy=3; n/12=9/12=0,8

L1 mani 3aHOCHMO J10 TAOIHII 7.

5. Pos3paxoByeMO BIHOCHHM TIlapaMeTp HEOE3NMEeKH KOMIOHEHTA BIIXOay JUIs
HABKOJIUIITHEOTO MIPHUPOJIHOTO cepeaoBHina Xi 3a GopMyor 5:

SB)+B
BB 303403444243 4242
X, == .= - =2.75:
‘ n+l 7+1
5} +
(2.8)+Bu 3. 1434342434143 43+143
Xy =- - = — = 2,36;
J n+l 10 +1
(3B)+B N\ A

A -
n+l 9+1

L1 maHi Takok 3aHOCHMO J0 TadwIN 7.

Tabnuys 7
Ilepsunni nokasHuxu Hebe3nexu KOMNOHEHMIE 8i0X00y
Fe Pb ZnQ0 NiO
Haiimenysanus nepeunnux w2 w o o B xS
Nos/n NOKA3HUKIE Hebe3neKu § § =~ % § 5 % § 5 % § 5
KOMROHEHma 6i0X00y & § ¥ 2 § 4 2 § 3 % § 13
58 58 58 58
1 [[OKr (OOK), mr/kr 0 0 - - 23 3 4 2
2 [Knac Hebesmneku y rpyHTi 0 0 5 - 1 1 2 2
3 [[JKs (OJP, OBPB), mr/n 0,3 3 - e 1 3 0,1 2
4 |Knac meOe3neku y BOJI rOCII. - 3 3 ) ) 3 3 3 3
[MMTHOTO BUKOPHUCTAHHS
5 [[Kp.r. (OBPB), mr/n 0,1 3 - - | 0,01 2 0,01 2
6 [Knac mebesnexu y Boai
pPUGOrocnonapChKOro 4 4 - - 3 3 3 3
BHKOPHUCTAHHS
7 [ARca (TAKmp.OBPB)., | 904 | 2 | - | - [0,005| 1 [0,001] 1
MT/M
8 [Knac Hebesmneku B o 3 3 ) ) 3 3 ) )
aTMocepHOMY TIOBITPI
9 [[OKmx (MJIP, MJIB), mr/kr 0 0 - - 3 3 0 0
10 |[Lg(S,mr/n/T AKB, mr/m) 0 0 ’ - | 5,48 1 3,15 2
11 |Lg(Cuac,mr/m*/T IKp.3) 0 0 - - 0 0 0 0
12 [Lg(Cnac,mr/v*/TJIKc.a. un
CIKnp.) 0 0 - - 0 0 0 0
13 [lg Kow(okTanon/sona) 0 0 - - 0 0 0 0
14 |LDso,mr/kr 98 2 - - 0 0 0 0
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15 [LCso,mr/™’ 0 0 - - 0 0 0 0
16 LC5OB°HH, MI/31/96 rog. 0 0 - - 0 0 0 0
17 |bI= BCKs/XCK 0 0 - - 0 0 0 0
18 [[lepcUCTEHTHICTS 0 0 - - 0 0 0 0
19 |bioakymyJsiiiis 0 0 - - 0 0 0 0
KinbkicTe nepBUHHIX
MOKA3HUKIB 1 7 ) 10 0
[Toxa3nuk 1HpOpMariitHOro 0.6 7 i i 0.8 3 0.8 3
3abesnedenss Bjyr
BinnocHuit mapamerp
HeOe3meKr KOMIOHEHTa X; 2,75 2,36 2,36 2,20

6. 3a 3HalACHUMH BITHOCHUMH IapaMeTpaMu HEOC3MEeKH X; BH3HAYAEMO BIAMOBITHO
Koe(irmieaTH cTymneHs HeOe3neku W; it KOKHOTO KOMITIOHEHTA BiAxoay 3a opmymamu 3-
5. PesynpTaTi po3paxyHKIB 3aHOCHMO JI0 TaOwHIll 8.

Tabauysa 8
Pospaxynok koeghiyienmise cmynensi nebeznexu W;

No | Komnonenmu W;

3/n 8i0X00Y Ai Zi=4Xy3-13 lg Wi me/ke
I [Si0, 4,00 5 6 1 000 000
2 |ALO; 4,00 5 6 1 000 000
3 [FexOs 4,00 5 6 1 000 000
4 [Fe 2,75 3,33 3,33 2 137,96
5 [Pb 2,36 2,81 2,81 650,63
6 |ZnO 2,36 2,81 2,81 650,63
7  NiO 2,20 2,6 2,6 398,107

- s S10, BukopuctoByemo opmyny 5, amke Z(S10,)=5, Ig W(S10,)= 2 + 4/(6-Z;)=6,
W(Si0,)=10°=1 000 000;
- 11a Al,Os, Fe,O3; — aHanoriuso;
-mna Fe uxopuctoByemo dopmyny 4, amxe Z(Fe)=3.33; /g W(Fe)= Z(Fe)=3.33,
W;=10°3=2 137,96
- g Pb BukopucroByemo maHi Tabi. 5, amke CBHHEIB BIJTHOCHUTHCS AOHAMOLIBII
MTOIITUPEHUX KOMITOHCHTIB BIAXO/IIB;
- 1 Zn0O BUKOPHUCTOBY€EMO dhopmymy 4, amKe Z(Zn0)=2 81,
lg W(ZnO)= Z(Zn0)=2,81; W; =10*81=650,63;
-mis NiO  Ttakoxk  BukopuctoByemo  dopmyny 4, amke Z(Ni1O)=2,6,
lg W(NiO)= Z(NiO)=2,6; W;=10*¢=398,107.
7. lIpoBoauMo mepepaxyHOK KOHIICHTPAIlli PEUOBUHA HA HEOS3MEUHUH e1eMEHT(Is
FeO 1 PbO).
[Tonrepemabo mepeBoaumMo KoHIieHTpamiro FeO 1 PbO 3 BiACOTKIB y MI/KIIIIIXOM
nepeMHOkeHHs Ha 10%:
-FeO — 0,92-10%=9200 mr/kr;
-PbO — 0,06-10*=600 mr/xkr.
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Jlam ckiaagaeMo mpoIopIlio:

a) KomnoneHnT Monexkynsapua maca |  Konnenrparst C, Mr/kr
FeO 71,9 9200
Fe 55,9 X

C(Fe)=55,9 x9200/71,5=7193 mr/k
Ha kucens 3amumaersca: 9200 — 7193 =2007 mr/kr.

6) Komnonenr Monekynapua maca | Konmenrpamis C, MT/kr
PbO 223 600
Pb 207 X

C(Pb) =207 x 600 /223 = 557 mr/kr

Ha xucens 3amumiaerses: 600 — 557 = 43 mr/kr.Besoro kucaro: 2007+43 =2050 mr/kr.

Ho wporo 3acrocoByemo W(O) =1 000 000 mr/kr (aus. 1. 11).

8. Bu3HauaeMo MOKa3HUKH CTyNeHs HeOe3neku K I KOXKHOTO KOMIIOHCHTA B1XO0 Ty
(myHKT 5) Ta ix cymy. [lomepeaHso Takok MEPEBOAMMO KOHIIEHTpAIli yCiX KOMITOHEHTIB,
0 3AIMINMINCA, 3 BIACOTKIB y MI/KT IDIAXOM HepeMHOxkeHHs Ha 10% Pesynbraru
PO3paxyHKIB 3aHOCHMO Y TaOIuIl 9.

Tabnuys 9
Pospaxynox cmynens nebesznexu K;
3 /Z Komnonenmu 8i0xooy MS/’KZ MVZV/’KZ K;

I Si0; 595 000 1 000 000 0,595
2 |ALLO; 79 600 1 000 000 0,080
3 [FexOs 27 800 1 000 000 0,028
4 |Fe 7193 2 137,962 3,364
5 [Pb 557 650,629 0,856
6 [ZnO 1300 650,629 1,998
7 INiO 100 398,107 0,251
8§ O 2050 1 000 000 0,002

Cyma 713 600 - 7,17

[Tokazuuk crynens Hebe3nekn siaxoay K =7,17.

9. Buxoasun 13 3HAYEHHS TOKa3HWKA CTyNeHs HeOe3nmekwu Biaxomy, 3a Tadm. 7.1
BU3HAYaEMO HOTO KITac HEOE3MEKH.
B nanomy Bumaaky K=7,17 morpamnse B inTepBai 10 10, oTke, BIAXOIU BIAHOCATHCS
70 V kjaacy HeOe3MeKH — MPaKTHYHO 0e3MeuHi BiAX0au, CTyHb iX IKIIJTABOTO BILUTABY
Ha HABKOJIUIITHE CEPEAOBUINE — AYy:Ke HU3bKA 1 Mij iX BIUIMBOM €KOJIOTIYHA CHCTEMa
MPAKTHYHO He TMOPYIIY€THCS.
VY3aranpHIOEMO PE3yIbTaTH YCIX PO3PAXYHKIB 3a AOIMOMOT0r0 Tadmui 10.
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Tabnuys 10

1liocymku po3paxyHkie kiacy Hebeznexu

, Heobesnexa o5
Hebesnexa 015 300p08 st 10O0UHU
5 HABKONUULHBO2O Cepe0osullyd
Haiimenysanns
sa LDso sa J[K. CMYNiHb
K; Kuac
K; KJac K; KJac GIIUBY
\Y
Jocm aHl v N MPaAKTHYHO e
HIDKYB 423 | wmamo- | 97292 MaJTo 7.17 | ™ 0| Ayx
BIIXOIH ) ) Oe3meyHl | HU3BKA
HeOe3MmeyH1 HeOe3MmeyuH1 ;
BIJIXOJTH

PO3AIJI 4 Ilepenbadyae oOrpyHTYBaHHS 3aXOJIB IIOAO MiHiMI3aIli a0o JIKBIgamii
HETATUBHOTO BIUIMBY BIJXOJIB TMPOMHUCIOBOTO MIAMPUEMCTBA HA 3J0POB’S JIIOAWHU Ta
KOMITOHEHTH HaBKOJIUIITHHOTO MPHUPOJTHOTO CEPETOBHINA.

BUCHOBKM. Y manomy po3aii KypcoBoi poOOTH peKOMEHI0BAHO:

- HAJaTH CTUCITY XapaKTEPUCTUKY MPOMHUCIOBUX BIAXO/IB Ta iX BIUTUBY HA 30POB A
HACEJICHHS Ta CTaH HABKOJUIIHHOTO MPHUPOTHOTO CEPEAOBHINA;

- pe3yJbTaTH BU3HAUCHHS KJIacy HEOE3MEKH MPOMUCIIOBUX BIIXOIB IS 3/I0POB'S
HACCJICHHS,

- pe3yJabTaTH BW3HAUEHHS KJIacy HEOE3MEeKH MPOMUCIOBUX BIAXOMIB IS
HAaBKOJIAIITHHOTO CEPEIOBHUIIA,;

- TepeNiK 3axoAiB IIOA0 MiHIMI3amli (JKBlamii) HEraTUBHOTO iX BIUIMBY Ha
3/I0POB’A JIFOIMHA T4 KOMITOHEHTH HABKOJHUITHHOTO TIPUPOJIHOTO CEPEAOBHIINIA.

5. IOPSIIOK O®OPMJIEHHS KYPCOBOI POGOTH

OdopmaeHHass KypcoBoi poOOTH € BaXKIMBHM CJICMEHTOM ii BHKOHAHHS, a TaKOX
dakTopoMm, SKWH BpaxoBYeThcs mpw ii omiHoBaHHI. KypcoBa poGota odopMImoeThes
BIAMOBITHO 10 JnepxkaBHMX craHmapTiB Ykpainu JICTY 3008:2015 «Iadopmartis Tta
nokyMmeHTarris. 3iTH y cepl Hayku 1 TexHika. CTpyKTypa Ta mpaBuia opopMITIOBAHHD .

TUTYJBbHUI APKYII odopMIOeThcs 3rigHO 3pa3Ky, IO HAaBEICHWH Y
JOIOATKY T

IHAUBIAYAJIBHE 3AB/IAHHS (BugacThcsi KEPIBHUKOM KypCOBOI poOOTH)
MMOBHHHO MICTWUTH. BHXIJHI JaHi, SKi BIAMOBLAAIOTh BKAa3aHOMY BHKIIaJaueM BaplaHTY,
MEPENIK MATaHb, IO MOBHHHI OyTH PO3pOOJICHI; TEPMIHN BUKOHAHHS, TITHUCH CTY/ICHTA,
BHKJIQ/1a4a.

3MICT. V HhOMY MOJAIOTHCS HA3BW CTPYKTYPHHUX €JIEMEHTIB KypCOBOi poOOTH Ta
HOMEPH CTOPIHOK, Ha SIKMX BOHH MICTATHCA. Bel cropinku KP, Bij THTYIIBHOI 10 OCTaHHBOT,
HYMEPYIOThCS apabchkuMu 1rdpamu 6€3 MpomycKiB ado JIITEPHUX TOAATKIB.

[Teproro CTOPIHKOIO BBAKAETHCSA TUTYJIbHAMA apKYIII, SIKHH BKJIFOYAIOTh JI0 3araJibHOI
nymepartii cropinok KP. Ha TUTYJIBHOMY APKVIIII Homep CTOPIHKH HE CTaBJIsATh, A HA
HACTyMHUX CTOPIHKAX HOMEP MPOCTABJISIIOTH y TPABOMY BEPXHHOMY KyTi 0€3 Kparku B
KIHII.

IHEPEJIIK CKOPOYEHD (3a moTpe6u) MiCTUTH BCl CKOPOUCHHS Ta adpeBlaTypH,
0 BHUKOPHCTOBYIOTBHCS Y poOOTi. 3a oOcsSroM BIH HE TOBHHECH IICPEBUINYBATH OJHY
CTOPIHKY.
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BCTYVII. /lanuii po3/ii Mae MICTUTH HACTYITHI CTPYKTYPHI €JIEMEHTH: aKMYAAbHICINb
pobomu, KOPOTKUH ananiz cmany pobomu, Memy, 3a80anus, 00’ckm, npeomem, mMemoou
00ciodcen s, ONUC 3aralibHOl CMPYKMYpu Kypco8oi pobomu.

OcHoBHa yactuHa cknagaetbes 3 Tpbox PO3JIIJIIB. Bonu MoOXyTh BKIIOYATH
M1IPO3AUTHA, TMYHKTH, MAMYHKTA. MICTUTh OCHOBHI MIACYMKH 3 ycCiX po3aumie. CTHCIIO
3a3HAYAETHCSA. METOAM Ta 3aCO0M, SKI BHKOPHCTAHI JUIA peajizaimii MOCTaBJICHUX 3ajad.
OcHOBHA YaCTHHA CKJIAAETHCA 3 TECOPETUUHOI YACTHHH Ta PO3PAXYHKOBOI.

BUCHOBKM. VY npoMy po3/iii KypcoBoi poOOTH PEKOMEHIOBAHO:

- HAJaTH CTUCITY XapaKTEPUCTHKY MPOMHUCIOBUX BIJXO/IB Ta iX BIUIUBY HA CTaH
HaBKOJIMIITHEOTO CEPEIOBHUIIA Ta 370POB’ ST HACEIICHHS,

- pPE3yNIbTaTH BU3HAUEHHA KJIacy HEOE3MEeKH TPOMHUCIOBUX BIAXOMIB IS
37I0POB'sl HACEJICHHS,

- pEe3yNbTaTH BU3HAUCHHA KJIacy HEOE3NMEeKH TPOMHUCIOBUX BIAXOMIB IS
HaBKOJIAIITHHOTO CEPEIOBUIIA,;

- MIEPENTIK 3aXOA1B MO0 MiHIMI3amii (JTIKBIIAIlli) HETATUBHOTO BIUTMBY BI1IXO/IIB
MEBHOTO TPOMUCIIOBOTO TMIAMPHEMCTBA HAa KOMIIOHEHTH HABKOJHWIMHBOTO TPHPOIHOTO
CepeIOBUINA Ta 3A0POB’ S JIFOIUHH.

CIINCOK BUKOPUCTAHUX JI"KEPEJIL. Bin yknanmaetscs sianosiaao 1o JCTY
8302.2015. [1pu mpoMy BKa3yIOThCA JKEpena, M0 BUKOPUCTAHO TTPY BUKOHAHHI KYPCOBOi
POOTH B TOPSAJAKY MOCHJIAHHA HAa HUX y TeKcTi. PekoMeHmoBaHa MiHIMalIbHA KUIbKICTh
mxepen — 12. HedynaameHTambHI pkepesa 6akaHo BUOUpaTH 3a OcTaHH1 5-7 POKIB.

HMOJATKHU wictsare marepiaiid, SKI JOTIOMAaraloTh KOHKPETHU3yBaTH (MMPOMIXKHI
pPO3paxyHKH) Ta JTOTOBHUTH OCHOBHWM 3MICT KypcoBOi poOoTu. BoHWM mo3HAYaroThCA
TIOCTiZIOBHO BEJMKMMH JliTepaMH yKpaiHchkoro andasity 3a suHATKoM ditep: I, €, I, U, O,
Y. KoskeH 10/1aTOK MOBUHEH MMOYMHATHACS 3 HOBOi CTOPIHKM 1 MaTH 3ar0JIOBOK.

3aroJIoBKM CTPYKTYPHHUX YaCTHH KYPCOBOi pOOOTH APYKYIOTHh MPOTMUCHUMHU JIITEPaMHU
cuMeTpudHO a0 Habopy. KoxkHa CTpyKTypHa YacTHHA TMOYMHAETHCS 3 HOBOI CTOPIHKH.
Kpanky B KiHII 3arojIOBKIB HE CTaBJIATH. 3ar0JOBKH MIAPO3AUIB APYKYIOTh MAJICHBKAMH
JiTepamMu (KpiM TEPIoi MPOMMCHOT) 3 a03aIHOTO BIJACTYIY Ta MPOCTaBIIAIOTH HYMEPAIio.
3aroyIOBKM TYHKTIB JPYKYIOTh MAaJCHBKAMH JIITepaMu (KpIM TEpIIoi TPOMUCHOI) 3
a03aIHoTO BIACTYMY y mMAOIP M0 TEKCTy. B KiHIN 3arojoBka, HAAPYKOBAHOTO y MAOIP 10
TEKCTY, CTaBUTbCA kpamnka. Homep pucynky, ¢opmynm, TaOnuIll MOBUHEH CKIAAATHCS 3
HOMEpPA PO3AUTY 1 BLIIJICHOTO KPAmKOK HOMEpa B PO3AUN, HANPHUKIAA, Apyra dhopMyna
(puCyHOK, TaONIUIIA) APYTOro po3auty Mae Homep 2.2 (BianosiaHo: Puc. 2.2, Tabmus 2.2).

Kypcosa pobora mosuHHa BiAnoBigatu opdorpadiuauM i CTHITICTHYHAM HOpPMaM
CydJacHOi TEXHIYHOI Ta JiTeparypHoi MoBH. OCHOBHI BUMOTH IIOA0 HA0OPy TEKCTY: mpudT
— Times New Roman — 14; iaTepsan — 1,5; Biactym ad3ary — 1,25 cm. Biacrynu (mons) Ha
cTopiHii: 3Bepxy, 3aHm3y — 20 mwm, 3miBa — 30 MM, cmpaBa — 10 mMm. Bumorn momo
odopmiieHHs (GOpPMYJT, PUCYHKIB, TaONHIIh, MOCHIAHb Ha CITUCOK BUKOPUCTAHUX JHKEPET Ta
JIOJIaTKIB, a TAKOXK MPUKJIIAAH iX oopMIIeHHS, HaBeaeH1 y [1].

LmfocTparii (kpeciieHHsa, pucyHkd, rpadikd, CXeMu, aiarpamu) CJijJa Po3MINTyBaTH Y
3BITI O€3MOCEPEAHBO MICISI TEKCTy, /€ BOHHM 3rajyloThCs Brepiine, ad0 Ha HACTymHIH
cropiHii. Ha Bci tmrocTpartii MaroTh OyTH MOCHIaHHS Y 3BiT1. K110 UTFOCTpariii CTBOPEHI HE
aBTOPOM 3BITYy, HEOOX1THO TIPH MOJaHHI iX JOTPUMYBATHUCh BUMOT YAHHOTO 3aKOHO/IaBCTBA
po aBTOPCHKI mpaBa. Kpecnenus, pucynku, rpadiku, cxemu, aiarpamMu, po3MIIIEH] y 3BITI,
MalOTh BIAMOBIAATH BHMOTAM CTaHAApTIB. LmocTpamii MOXyTh MaTH Has3By, SKYy
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PO3MIINIYIOTh T UTIOCTpaIiero. 3a HEOoOXITHOCTI MiA  UTIOCTPAIEd  PO3MINTYIOTh
MOSICHIOBAJTBHI 1aH1 (T IPUCYHKOBUH TEKCT). [rocTpartist mo3HavaeThes ¢iaoBoM «PrucyHok
__», SKe pa30oM 3 Ha3BOK LIOCTpaIli PO3MIMIYIOTh MICAA IMOSCHIOBAJIBHHUX  JIAHMX,
Hampukian, «Pucynok 3.1 — Cxema posmimieHHs». [moctpaiii cma HyMepyBaTH
apaOChbkuMHU I(paMu TIOPAJAKOBOIO HyMEpaIl€el0 B MeEKax PO3AUTY, 3a BHHSITKOM
UTIOCTparliii, HaBeAeHUX y aoaaTkax. HoMep umocTparti ckinamaeTbes 3 HOMEpa po3auTy 1
MOPSIZIKOBOTO HOMEPA LTIOCTPAITli, BIJOKPEMJICHHX KPAMKOIO, HAMPUKIIA, PUCYHOK 3.2 —
JPYTHH PUCYHOK TPETHOTO PO3ILITY.

Hudposuii maTepian, Sk MpaBuo, 0GOPMITIOIOTh Y BATIAA TaOauIh. TaOIHIO CiTij
pOo3TaImoByBaTH 0E3MOCEPETHBO MICIA TEKCTY, y SIKOMY BOHA 3rajyeThCs BIiepie, abo Ha
HacTyIHi# cropini. Ha Bei Tabnuir MaroTh OyTH MOCHIAaHHS B TEKCTI 3BITY. TaOmuI ¢
HyMepyBaTH apabChbKuMU IdpaMu TOPSAKOBOIO HYMEpAIlleld B MEXKax po3auly, 3a
BHHSATKOM TaOJIHIlh, IO HAaBOAATHCA y moaarkax. Homep Tabmuin ckiagaeTbesl 3 HOMeEpa
PO3aUTY 1 TIOPSAAKOBOTO HOMEpPA TAOJMIN, BIAOKPEMIICHUX KPANKO0, HAMPUKIIA, TaOJIAIIA
2.1 — mepma TaOIUIT APYroro PO3ALTy. 3arojaoBkH rpad Tadbiwiln MOYMHAOTH 3 BEIHUKOI
JITEPH, a TMII3ar0JIOBKH — 3 MaJIoi, SKIIO BOHHU CKJIAAAIOTh OJHE PEUCHHS 3 3arOJIOBKOM.
[Tig3aro0BKK, MO MalOTh CaAMOCTIHHE 3HAYEHHA, MWINYTHh 3 BEIWKOi jiTepu. B kiHI
3aroJI0BKIB 1 Mi3ar0JIOBKIB TaOIHIlh KPAllKA HE CTABJIATH. 3arojIOBKH 1 IT/13ar0JIOBKH Tpad
yKa3yloTh B OJTHHHI.

3aBepIricHy KypcoBy poOOTy pO3APYKOBYIOTh Ha OJIHIH CTOPOH1 apkyia opmaty A4
(210x297 mm). O6c¢sT He MOoBUHEH TiepeBUITyBaTH 50 CTOPIHOK, OKpIM qoaaTKiB. KiTbKICTh
noaatkiB — 3a moTpedu. Kypcosa poboTa mosuHHa OyTH 30poIIypoBaHa.
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6. IOPSIIOK 3AXHUCTY KYPCOBOI POBOTH

Kypcosa po6ota « YrpaBaiHHs Ta TOBOKEHHS 3 BIIXOAMU» BUKOHYETHCS TTPOTATOM
HaBUYAJILHOTO CeMecTpy. BHUkamad OIiHIOE TOMaHMA MaTepiaj 1, 32 HEOOX1AHOCTI, MOXKE
poOWTH 3ayBa)KCHHS Ta HAJlaBaTH PEKOMEH/IAITI .

Kypcora pobora moBuaHa OyTH BUKOHAHA BYACHO M MOMA€Thes HA Kadeapy 3TiTHO
JaTH BKa3aHO! B 1HAWBIMIyaJIbHOMY 3aBdaHi. 3100yBaul BHINOi OCBITH, IO HE MOJANA
KypPCOBY po0OOTY Y BUSHAUCHHIA TEPMIH, JIO 3aXHUCTY HE JIOMYCKAIOTHCS.

Skimo 3100yBay BUIITOT OCBITH Oajkae ITiIBUIIIMTH BIIACHI PE3YIbTATH, KypcoBa podoTa
MOBEPTAETHCSA HA JOOMPAIIOBAHHSA 32 YMOBH BUACHOTO TOJMAHHA ii Ha kadeapy, a mcns ii
MEPEBIPKH 3ATHINAETHCSA Yac J0 3aXUCTy POOOTH.

KypcoBa pob6ora mnpu3HAUaeTbCs A0 3aXUCTy, SKIIO BOHA JOCTATHHOIO MIpPOIO
PO3KpHBaE BH3HAUCHY TEMY, CBIIUMTH MPO CBIAOMHUK 1 caMOCTIHHUN miaxia 3a00yBaua
BHIIOT OCBITH JI0 ii BUKOHAHHA. [|0MyCKaOThCA HECYTTEBI TIOMUJIKHA B OCBITJICHHI OKPEMHX
pOo3auTiB Ta 1i OpOpMIICHHI.

KypcoBa pobora moBepTaeThcsi Ha MOOTPAIIOBAHHSA, SKIIO BOHA HE BIANOBIAAE
BaplaHTy 3aBJaHHA, MA€ CYTTEBI TOMHUJIKH, CAMOBUIHHO 3MiHEHA TeMa, a0 € (hakT TJariary.
B Takomy Bumanky, 3100yBau BHINOi OCBITH MOBHHEH NEPEPOOUTH POOOTY, KEPYIOUHCH
3ayBa)KCHHSIMHM BUKJIQgadya, Ta 34aThd pPoOOTYy TOBTOPHO Ha TMeEpPeBIpKy. TepmiHu
JOOTPAITIOBAHHS BCTAHOBJIIOIOTHCS BUKIIATAUEM.

3aKIFOYHUM €TalOM BHUKOHAHHS € 3aXHUCT KypCOBOi pOOOTH, KWW TMPOBOIUTHCA
koMmiciero. [Ipomec 3axucty BiaOyBaeThes y Gopmi momoBial 3M00yBada BUIOI OCBITH Ta
BIAMOBIACH Ha mUTaHHA. J[OMOBIIs HA 3aXMCTI MOBHHHA 3aiiMath 5-7 xB. 3100yBadu BUIIO1
OCBITH IMOBUHEH CTHCIIO BUKJIACTH OCHOBHI MOJIO’KEHHS KYPCOBOi poOOTH (MeTa TOCIIKEHbD,
OCHOBHI pe3yJibTaTh Ta BUCHOBKH). [licisa momosiai 3BO moBuHEH BIAMOBICTH HA TATAHHA.
Bianosiai moBrHHI OyTH YITKUMU, IOBHAMH 1 apryMeHTOBaHUMH. OTlIHKA BUCTABIIAETHCA 32
pe3ynbTaTaM¥ 3aXHMCTy Ha OCHOBI BU3HAUEHWX KPHUTEPIiB Ta MIKAIN OIIHIOBAHHSA KypCOBOi
pobOTH 3 ypaxXyBaHHSIM TIOBHOTH Ta SKOCTI OIpPAIfOBAHHS 3aBJaHHS, CIPOMOKHOCTI
3m00yBaua BHWINOI OCBITH 3axWIaTH PoOOTy, PIBHS SKOCTI ii OQOPMIICHHS, a TaKOX
peaTbHOCTI Ta aICKBATHOCTI OTPUMAHUX PE3YJIHTATIB.
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7. KPUTEPII TA LIKAJIA OL[IHIOBAHHS KYPCOBOI POBOTH

[Ipu BHCTaBIICHHI MIJACYMKOBOI OIIIHKH 32 KypCOBY POOOTY KOMICIS BUXOJWTH 3
MOBHOTH Ta MNTMOWHN BUKOHAHOTO 1HIWBI Ty JIbHOTO 3aBJIaHHS, OOTPYHTOBAHOCTI1 Bl AMTOBIACH
Ha 3aMWTAHHS TPUCYTHIX, AKOCTI O(GOPMIICHHS MPAKTHYHOI YACTHHH, a TAKOXK YMIHHS
IPAaMOTHO, TIEPEKOHJIMBO, JIOTIYHO, TOBHO Ta CTHCJIO MPOJEMOHCTPYBATH PE3YJbTaTH
BjacHoi poOotu. 3rigHo Tabmwmil 1, macyMKOBa OIIHKA 32 KypcoBY pPoOOTy Mae Bl
CKJIQ/IOBI:

- TepiIa CKIIaJoBa XapaKTEPHU3y€ pPIBEHb BUKOHAHHSA KypcoBoi poOoTu Ta ii
pe3ynbTaTH,;

- Jpyra CKJIaJioBa BW3HAYa€ SAKICTh 3aXHWCTy 37400yBaueM BHWINOI OCBITH BJIaCHE
KYpPCOBOi poOOTH.

Takum dYwHOM, 3a pe3ynbTaTaMu 3axXUCTy KypcoBOi pPOOOTH BHCTaBIIAETHCA
IT1ICYMKOBA OITIHKa

Cxema napaxysanns 6aie

Bukonanns 3axuct :
. . Cywma 6aniB
KypCoBOi poOOTH KypCoBOi poOOTH
60 40 100
Kpumepii oyiniosanus kypcosoi pobomu
Po3noain 0ajiB 3a piBeHb BHKOHAHHS KYPCOBOI po0oTH

1 BinnoBiiHICTE TEOPETHYHOI YaACTUHH 3MICTY KypCOBOi poboTH, 010

TEMI Ta 3aBJaHHIO A
5 BinmnosinHicTe 0OpMIIEHHS! KYPCOBOi pOOOTH BCTAHOBJIEHUM BHMOTaM Ta 010

IOTPUMAHHS aKaJeMIuHOi JOOPOUECHOCTI a
3 JloTpuMaHHS KaJIeHIAPHOTO IJIaHy-rpadiky BUKOHAHHS 1o 10
4 BinmoBiiHICTE Ta MPaBUIIbHICTE MPOBEACHHS PO3PAXYHKIB 3T1IHO BapiaHTy 020

3aBIAHHS A
5 CrucnicTh, TaKOHIYHICTh TOOYAOBH BUCHOBKIB 1o 10
Bceboro a0 60

Po3noain 6anis 3a 3aXHCT KypcoBoi podoTH

1 BMiHHS apryMEHTOBaHO Ta JAKOHIYHO BHKJIACTH Pe3yJIbTaTH poOoTH 1o 20
5 IToBHOTA Ta BUUEPITHICTH BIAMOBIIEH HA MUTAHHS, y3arajJbHEHHS Ta 020

noOyaoBy BHCHOBKIB s
Bceboro Ao 40
HincymkoBa ouniHka a0 100
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JTOJATOK A
3ABJIAHHS HA KYPCOBY POBOTY

Bigxomu mianpueMcTBa CKIAAAIOTHCSA 3 KOMIIOHEHTIB, ITEPEIIIK AKHX BKa3aHWUM 3T1THO
1HIMB1IyaJIbHOTO 3aBAaHHA B Tadmwmm 1. [IpoBecTr po3paxyHOK KiTacy ix HeOe3neKH:
- s 3p0poB’ s Hacenenns (3a J{CanlliH 2.2.7.029-99):
° 3a LD50;
o 3a ['IK y rpyHTI;
- T HaBKOJIMIITHBOTO cepenosuina (3a Kpurepismu BimHECeHHS BIAX0miB 10 [- V
KJIaC1B HEOE3MEKH ).
[TopiBHATH pe3yapTaTH. BH3HAYUTH BHUMOTH IIOAO OE3MEYHOrO ITOBOKCHHS 3
B1IXOJIJaMH BIIMOBIIHO JI0 KJacy ix HeOe3neKku. BCTaHOBUTH CTYIIHD MIKIJIMBOTO BILIHBY
HeOe3NeUHUX BIJIXO/IIB HA HABKOJIHUIIHE CEPEIOBHIIIC.

Tabnuys 1
Buxioni oani 01t po3paxynky xiacy Hebeznexu 8ioxoois

No . . ) BwmicT KOMITOHEHTa,
BapianTa Hazpa obGnacri [Tepenik KOMIIOHEHTIB o
OKCH/I AJTFOMIHIFO 25
Cymb(dhat aFoMiHITO 25
1 Binnwumeka OKCHJ KaIMIIO 10
XJTOPHT ATFOMIHITO 25
XJTOPH/T BAHAIIIO 15
Cymb(dhat aFoMiHITO 30
HITPaT CBUHILIIO 15
2 BonmHcpka IIBOXJIOPUCTA PTYTh 10
cynb(dhat KoOambTy 35
XJIOPUI MAPTaHLIO 10
cynabdaT Mial 15
okcua Myt Ky (V) 15
3 JIHINPOIIETPOBCHKA [XJIOPH HIKEITIO 10
XJIOPUA PTYTI 50
Cylb(haT CBHHIIIO 10
HITPAaT MapTraHIFo 15
NIBOXJIOPUCTA PTYTh 15
4 JloHenpka XJIOPUI LAHKY 10
XJTOPH]T ATFOMIHITO 50
Cynmb(dar KaMiro 10
IIBOXJIOPUCTA PTYTh 15
XJIOPUI MAPTAHLIO 15
5 XKuromupceka — XJIOpUA M1l 10
XJTOPHT HIKEITIO 50
HITPaT CBUHIIIO 10
HITPAaT MapTraHIlo 15
XJIOPHJ LIUHKY 15
6 3akapmaTchka  (oKcuA BaHanio (V) 10
cymb(dar KoOampTy 50
NBOXJIOPUCTA PTYTh 10
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ITBOXJIOPUCTA PTYTh

15

XJIOPUI MAPTAHLIFO 15
7 3amnopi3pka okcua Mumt’ Ky (V) 10
okcun xpomy (VI) 50
Cylb(aT CBHHIIIO 10
xsopua cypm (111) 15
IIBOXJIOPUCTA PTYTh 15
8 IBarO-®panKiBChKa [CYyTb(hAT HUHKY 10
HITPaT CBUHIIIO 50
XJIOPUA KOOATBTY 10
OKCH/T AJTFOMIHIFO 30
Cynmb(dhat aroMiHITO 25
9 Kuicrka OKCH/T KaJIMIFO 10
XJTOPHT ATFOMIHITO 25
XJTOPH/T BAHAIIIO 10
cynbdaT Mial 15
Cymb(dart HIKEIO 15
10 Kiposorpaacpka |[IBOXJIOPHCTA PTYTh 10
XJTOPH/T BAHAIIIO 50
OKCHUJ LIUHKY 10
Cymb(dar MUHKY 5
Cymb(dhat aTFoMiHITO 25
11 JIpBiBCBKA XJTOPHT ATFOMIHITO 25
IIBOXJIOPUCTA PTYTh 30
HITPaT CBUHIIIO 15
Cymb(dar KaMiro 15
cymb(dhar KoOambpTy 15
12 MuxkonaiBcpka — [XJIOPUA MApraHLO 10
cynabGaT Mil 50
[TBOXJIOPUCTA PTYTh 10
IIBOXJIOPUCTA PTYTh 15
cynabdaT Mial 15
13 Opnecbka XJTOPH]T M1 10
CyIb(dar HIKEIO 50
XJTOPH]T HIKEITIO 10
XJTOPHT ATFOMIHITO 15
IIBOXJIOPUCTA PTYTh 15
14 ITonTaBchKa HITPAT CBUHIO 10
OKCHUJ LIUHKY 50
HITPaT MapTraHIIo 10
Cymb(dar MUHKY 15
XJIOPHJ LIUHKY 15
15 PiBHEHCBKA IIBOXJIOPUCTA PTYTh 10
XJTOPHT ATFOMIHITO 50
HITPaT CBUHLIIO 10
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cynmb(dhar KoOampTy 15
XJIOPH]T KOOAITBTY 15
16 CymMmchbka XJTOPH/I MAPTAHLIO 10
NIBOXJIOPUCTA PTYTh 50
XJTOPHT M1 10
okcua Mutn’ Ky (V) 15
XJTOPHT HIKEITIO 15
17 Tepuominmechka  oxkcug xpomy (VI) 10
OKCH/] CBHHITIO 50
NIBOXJIOPUCTA PTYTh 10
IIBOXJIOPUCTA PTYTh 15
CyIb(at CBHHIIIO 15
18 XapkiBchKa HITPAT MapPTAHIIIO 10
xopua cypm (111) 50
XJIOPHJ LIUHKY 10
Cymb(dhat aFoMiHIO 25
NBOXJIOPUCTA PTYTh 20
19 XMenbHHMIBKAa  [OKCHA BaHAAIHO (V) 5
HITPaT CBUHIIIO 40
cynb(dhar KoOambpTy 10
Cymb(dar KaMiro 15
XJIOPH]T KOOAITBTY 15
20 Uepkacbka IIBOXJIOPUCTA PTYTh 10
XJIOPUI MAPTAHLIIO 50
cynbdaT Mial 10
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Di3UKO-XIMIUHI MA MOKCUKONOIUHI BIACMUBOCI IHCPEOIEHNIS,
WO 8X005Mb 00 CKIAAOY NPOMUCTOBUX 8IOX00I8

lonatox b

Tuck
Hassa Dopyyra Hacuuenoi | Posuwmmmicts, | LDso, |TJKp.s., Knac
napu, /100 r Boam MI/KD mr/M® | Hebesmexm
MM PT. CT.
1. AmromiHiii Al 0 0 2 111
2. A rizpoxcun Al(OH)s 0 0,00001 6 i}
3. Axamio cynpar | AIK(SO4)x 12H,0 0 5.9 2 T
i@ﬁa‘r‘iﬁﬁ AI(NO3);x9H,0 0 241 204
5. A HiTpug AIN 0 0 2 111
6. A okcun ALO; 0 0 2 II
7 A (ropucTuii AlF; 0 0,559 25 Tl
8. A cynbdar Al(S04); 0 38,5 370
0 A xnopun AICL 0 451 150
10. Amiak NH; 0 52,6 20 v
11. A cymsipar (NH,):S0, 0 75.4 4280
12. A xpomycyasdar NH4Cr(S04). 0 10,78 11,9
13. Banagiii \% 0 0
14. B xkap0in VC 0 0 3 111
15. B oxcr (110 V,0; 0 0 0.5 i
16. B oxcun (V) V.05 0 0,07 234 0.1 I
17. B xtopua VCls 0 24 0.5 I
18. 3anizo Fe 0 0 98600
19. 3 okcun FeO, Fe30., Fe:Os 0 0 10 11
20. 3 cynuar Fex(S04); 0 0 533
21. 3 xnopun FeCls 0 96,6 59
22. Kagmiii Cd 0 0 890 0,01 |
23. K okcun CdO 0 (0,00048 67 0,1 11
D4 K cymsdar CdSO, 0 76.4 47 0.01 I
D5 K xnopun CdCl 0 114.1 67 0.01 I
26. Knirpar Cd(NOs)x4H,0 0 149 4 47 0,01 I
[reTparigpar
27. KobanbT Co 0 0 0,05 I
28. K okcun Co0, C0304,C0,03 0 0 202 0,05 I
29. K cynsdar CoS04 0 393 424
B0. K xmopun CoCl, 0 529 55
B1. Kwuitpar CoNO; 0 50,57 434
32 K dropuctit CoF, 0 136 150
33. Maprauennb Mn 0 0 0,3 11
34. M xap6onar MnCQOs 0 0,00011
P ;xr‘l“;g’:: Mn(NOs)x6H,0 0 1323 56
36. M okcug MnO, 0 0 550 0,05 I
37. M cynshar MnSO4 0 62,9 64
38. M xopuzg MnCl 0 73,9 120
39. Minn Cu 0 0 1 II
40. M okcug CuO 0 0 273
41 M cymdar CuSO, 0 205 43 0.5 I
42 M xmopucra CuCl, 0 74.5 3,7 0,5 11
43, Munn’ sik As 0 0 144
44 M oxcwa (I11) As:05 0 3.7 10
45 M oxcwa (I11) As,0; 0 2.04 19.1 0.3 I
16. M oxcua (V) As,0s 0 65.8 0.3 i
47. M cynbin As>S3 0 0 215
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U8, M xmopun AsCls 11,65 0 48

49, Hikesin Ni 0 0 780 0,5 11
50. H oxcuzn NiO 0 0 0,5 11
51. H cyabgar NiSO4 0 38,4 32 0,5 II
52. H cynein NiS 0 0 0,5 11
p3. Hixems Ni(CO) 0,018 0.0005 I
reTpaxapOOHLIT

54. H xnopun NiCl, 0 65,6 105

55. Pryrn Hg 0,0013 0 0,01 |
56. P xmopuz (cynema) HeCl, 0 6,0 17,5 0,05 I
57. P mitpar rigpar Hg(NO;3),x0,5H,0 0 0,05 I
58. P okcuna HgO 0,0051 0,05 I
59. P cymbar Hg»S04 0,058 0,05 I
60. CeiHenn Pb 0 0 0,005 I
61. Coxena (11, 1V) PbO, Pb,04 PbO2 0 0,2756 217

62. CaiTpar Pb(NO:s), 0 522 0,01 I
63. C cynbar PbSO, 0 0,0045 282 0,01 I
64. C opToapceHar Pb;(AsO4); 0 0 0,15 11
65. Crpouiii Sr 0

66. C rigpoxcun Sr(OH)» 0 0,81 3160 1,0 II
67. C xapOonar SrCO;3 0 0,0011 6,0 v
68. C mitpar Sr(NO3)» 0 70,4 1028 1,0 11
69. C oxcug SrO 0 667 1,0 11
70. C cynpar SrSO4 0 0,0132 6,0 v
71. C xnopun SrCl, 0 53,1 1036

72. C xpomar SrCrO4 0 0,12 3110

73. Cypma Sb 0 0 90 0,5 11
74. C oxcun (111) Sb20s 0 172 1 11
75. C oxeun (V) Sb,0s 0 0,3 978 2 111
76. C cynsiq (1) SbaS3 0 0,00017 209 1 II
77. C cympdhin (V) SboSs 0 0 458 2 111
78. C drropun (111) SbF3 0 4447 15 03 II
79. C dropun (V) SbFs 0 0.3 11
80. C xmopux (1) SbCl; 0 602 13 0,3 II
81. Cxmopun (V) SbCls 0 0,3 II
82. Xpom Cr 0 0

83. X oxcun (I1T) Cr03 0 0 450 1 11
84. X oxewmn (VI) CrOs 0 167 0,01 |
85. X xmopuza CrCls 0 0 7.8 0,01 I
86. Iunk Zn 0 0

87. L1 oxcun ZnQ 0 0,00016 0,5 II
88. 11 oprodocar Zn3(PO4)2 0 0 551

89. L1 cynuar ZnS04x7H-0 0 165 5 111
90. 11 cynbdin ZnS 0 0 5 111
01. 1 docdin Zn3P> 0 0 0,1 II
92, 1 xnopun ZnCl, 0 375 1 II
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lonatox B

llepsunni noxasHuxu Hebe3nexku KOMNOHEHMI8 8i0X00i8

ALOs3 Al(SO4)3 AlCl3 A
HaiimeHnyBaHHS IEpPBUHHNUX
Ne HOKA3HHKIB HeBE3meKn 3HAUeHHs | . | 3Ha4YeHHs | . |SHAUCHHA) | syagenns | .
3/m KOMITOHEHTA BiTXOMy mokas- | & | mokas- | & | TOK&- )\ \§ | nokas- | &
HUKIB HUKIB HUKIB HUKIB
1 [AKr (OK), mr/kr 0 0 0 0 0 0 150 4
2 [Knac nebe3neku y rpyHTI 0 0 0 0 0 0 3 3
3 [[JKs (OP, OBPB), Mr/1 0,5 3 0,5 3 0,2 3 0,1 2
Knac nebesnekn y Bomi
4 |rocnoAapChbKO-NMUTHOIO 2 2 2 2 3 3 3 3
BUKOPUCTAHHS
5 [[OKp.r. (OBPB), mr/n 0,04 3 0,5 4 | 004 | 3| 0001 |2
Knac nebesneku y Bomi
6 |puborocrnogapcbKoro 4 4 4 4 4 4 3 3
BUKOPUCTAHHS
7 I\Fﬁﬁg.n. (K. p OBPD) 0,01 2 0,01 2 0,01 2 | 0,002 |1
2 Knac nebesneku B
aTMOC(hepHOMY TOBITpI 2 2 2 0 1
9 [CAKnx (MJIP, M/IB), Mr/kr 0 0 0 0 0 0 0 0
10 [Lg(S,Mr/n/T KB, mr/x) 0 0 5.86 1 | 635 1 385 |2
11 |[Lg(Cuac,mr/m*/T' IKp.3) 0 0 0 0 0 0 0 0
Lg(Crac,mr/M>/T IKc.z1. un
2 rkmp ) 0 0 0 0 0 0 0 0
13 [lg Kow(okraHon/Boaa) 0 0 0 0
14 [LDso,mr/kr 0 0 770 3 150 2 23 2
15 [LCso,mr/m’ 0 0 0 0 0 0 25 1
16 [ECso  , mr/n/96 rog. 0 0 0 0 0 0 0 0
17 bJ=BCKs/XCK 0 0 0 0 0 0 0 0
18 [[lepcucTeHTHICTD 0 0 0 0 0 0 0 0
bioakymysLis
Hakonu- Haxkonu-
19 YEeHHS Y YEeHHS Y
0 O | meximpkox | 2 0 0 | nexinbkox | 2
JIaHKaX JaHKax
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IIponos:xkenns /lonarky B

V,0; (I1I) V205 (V) VCI; Fe
HaiimenyBaHnHs
Ne MIEPBUHHUX TTOKa3HUKIB SHAYCHHS SHAYCHHS 3HAYCHHS
3/m 6 SHAICHITT 3 MOKa3- 3 IOKA3- 5 MOKa3- 3
HEOE3MEKH KOMIIOHGHTA | e iniin| 18 . S . S . S
BiZIXOMY HHKIB HHUKIB HHUKIB
1 [[OKr (OJIK), mr/kr 150 4 150 | 4 | 150 4 0 0
5 Knac Hebe3neku yrpyHTi 3 3 3 3 3 3 0 0
3 [[AKs (O]IP, OBPB), 0,1 2 0,1 2| o1 2 (03 3
MT/JT
Knac nebesneku y Boai
4 rocriomapcbKO-IIUTHOTO 3 3 3 3 3 3 3 3
BUKOPUCTAHHS
5 [[JIKp.r. (OBPB), mr/x 0 0 | 0001 | 2 0 0 o1 3
Knac Hebe3nekn y Boai
6 puborocronapcrKoro 0 0 3 3 0 0 4 4
BUKOPUCTAHHS
7 fAKen \ 0 0 | 0002 |1 0 0 0,04 2
(I'’IKm.p.,OBPB), mr/m
g Knac nebesneku B o 0 0 | | 0 0 3 3
aTMOC(epHOMY TOBITpI
o fAKm(MIP, MAB), 0 0 0 0| o 0 0 0
MT/KT
1o [FeEMr//T s, mr/n) 0 0] 38 |2 0 0 0 0
3
1 ;g(CHaC,MF/M /T IKp. 0 0 0 0 0 0 0 0
3
12 Lg(Crac,mr/m”/T" IKc. 0 0 0 0 0 0 0 0
. an ['JIKm.p.)
13 |lg Kow(okranon/Bona) 0 0 0 0
14 [LDso,mr/kr 130 2 23,40 2 24 2 98 2
15 ILCso,Mr/™> 40 1 25 1 0 0 0 0
16 iu 51(_)l -, Mr/a/96 rox. 0 0 0 0 0 0 0 0
17 b= BCKs/XCK 0 0 0 0 0 0 0 0
18 [[IepcucTeHTHICTD 0 0 0 0 0 0 0 0
bioakymysis HaxomrieHrA
19 YACKIRON 1 2 0 0 0 0 0 0
JJAHKax




IIponos:xkenns /lonarky B

HalimenyBsanHs CdO CdSOq CoSOyq CoCl;
N MEPBUHHHUX TOKA3HUKIB
3/1_1 He6esne1<‘1/1 KOMIIOHCHTA | yauenms o | 3HauCHHA o | 3HaYCHHS | 5| 3HAYCHHS =
BIAXOAY nokasHukis | ‘© | mokasnHukis | ‘© |mokasmuki| ‘€ |mokasHukip| ‘©
1 [[AKr (OJK), mr/xr 2 2 1 2 5 2 5 )
2 [Knac HeOe3neku yrpyHTi 1 1 1 1 5 5 5 )
3 [[/Ks (O]IP, OBPB), 0,001 | 1] 0001 |1] o1 |2] o1 2
MT/JT
Knac nebesneku y Boai
4 rocromapchbKO-IUTHOTO 2 2 2 2 2 2 2 2
BUKOPUCTAHHS
5 [TKp.r. (OBPB), mr/n 0,005 |2 0005 |2 o001 [2] o01 )
Knac nebesneku y Boai
6 puborocrnonapcrKoro 2 2 2 2 3 3 3 3
BUKOPUCTAHHS
7 fAKen , | 00003 | 1] 00003 |1 00004 |1 | 00004 1
(I'’IKwm.p.,OBPB), mr/m
g Knac nebesneku B o | | | | 5 5 5 5
aTMOC(hEepHOMY TTOBITPI
o [IAKmx (MIIP, MIIB), 0,01 |2 0,01 2 0 0 0 0
MI/KT
10 [Lg(S,mr/n/T IKB, mr/m) 3,7 2 8,89 1 6,59 1 6,72 1
11 [Lg(Crac,mr/m*/T OIKp.3) 0 0 0 0 0 0 0 0
3
12 Lg(Cuac,mr/m”/T" AKc. 1. 0 0 0 0 0 0 0 0
ar I'JIKm.p.)
13 [lg Kow(okTanon/Bona) 72 2 0 0 0
14 |[LDso,mr/kr 0 0 47 2 40 2 39 2
15 [LCso,mr/m> 0 0 0 0 0 0 0 0
16 LCso , mr/n/96 ron. 0 0 0 0 0 0] 35 1
17 bJ=BbCKs/XCK 0 0 0 0 0 0 0 0
18 [[IepcucteHTHICTH 0 0 0 0 0 0 0 0
bioakymysis
HaxonmueHua
19 0 0 | y meximpkox | 2 0 0 0 0
MAHKAX




IIponos:xkenns /lonarky B

HaiimenyBaHHs MnCl; CuSO0;4 CuClz As203
Ne | mepBUHHHMXTIOKA3HUKIB
3/m | HeGe3meky KOMIOHeHTa | 3HAUCHHA | 3Ha4YCHHA S| 3HAUCHH:A S| 3HaA4YCHHA =
. nokasHukis| ‘©|mokasuukis| ‘©|mokasmmkie| ‘©|nokasHukis | ‘©
BIAXOOY
1 [TOKr (OJIK), mr/kr 1500 | 4 3 2 3 2 2 2
2 |[Knac HeOe3meKku y IpyHTI 3 3 2 2 2 2 1 1
;3 [AKe (OLIP, OEPB),
i/ 01 |2 1 3 1 30 005 |2
Knac nebe3nexu y Boai
4 roOCroaapCbKO-IMMUTHOT'O 3 3 3 3 3 3 2 2
BUKOPHCTAHHS
5 [[[IKp.r. (OBPB), mr/n 001 |2 0004 |2] 0001 |2 0,05 3
Knac nebesneku y Boai
6 |puborocnogapcbKoro 4 4 0 0 3 3 3 3
BUKOPHCTAHHS
'JKc.a.
7 ('IKm.p.,OBPB), 0,001 | 1| 0001 |1| 0002 | 1| 0,003 1
Mr/m
g Knac nebesneku B
aTMOC(EepHOMY TOBITPI 2 2 2 2 2 2 2 2
o [FZnx (P, MJIB),
/e 0 o] 04 |2| 05 |2 0,2 2
10 [Lg(S,mr/n/TAKB, Mr/i) 687 | 1| 531 1| 587 1 5,87 1
11 [Lg(Cnac,mr/mM*/TJIKp.3) 0 0 0 0 0 0 0 0
12 Lg(Cuac,mr/M* /T IKc. 1.
ot TIKMD.) 0 0 0 0 0 0 0 0
13 [lg Kow(okTanon/Bona) 0 0 0 0
14 [LDso,mr/kr 450 3 43 2 140 2 13 1
15 ILCso,Mr/™> 0 0 0 0 0 0 0 0
BUOH .
16 [L.Cs0, Mr/m/96 ron. o Jol o Jof[ o 0 0 0
17 b= BCKs/XCK 0 0 0 0 0 0 0 0
18 [[IepcucTeHTHICTD 0 0 0 0 0 0 0 0
Bi ; HaxonmueHus
g [OHYMYTARA 0 0 0 0 0 0 |y reximrox | 2
JJAHKaX
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IIponos:xkenns /lonarky B

Haiienyastis NiClz NiSOq HgCl PbSOy4
Ne | TEPBHHHUXTIOKA3HUKIB
/' Hebe3meKy KOMIIOHeHTa | SHAUCHH: S | 3HaYeHHA o | 3Ha4yeHH: o | 3HayeHHA =
s/ BisxOMy nokasHukiB| ‘© |mokasuukis| '© | mokasHUKIB \© |mokasuukis| \©
1 [TAKr (OJK), mr/kr 4 2 4 2 2,1 2 32 3
5 Knac nebesnekn y
rpyHTI 2 2 2 2 1 1 1 1
3 [[AKs (OZIP, OBPB),
ML/ 0,1 2 0,1 2 0,0005 1 0,03 2
Knac nebesnexku y Boai
4 |rocnogapChKO-MUTHOTO 3 3 3 3 1 1 2 2
BUKOPUCTAHHS
5 ['IKp.r. (OBPB), mr/n 0,01 2 0,01 2 0,00001 1 0,006 2
Knac nebesneku y Boai
6 [puborocnomapcbKoro 3 3 3 3 1 1 2 2
BUKOPUCTAHHS
7 [ JKc. .
(CIIKm.p.,OBPB), Mo/’ 0,0002 1 0,001 1 0,0003 1 0,0003 1
2 Knac nebGe3nexu B
aTMocepHOMY NOBITPI 1 1 1 1 1 1 1 1
o [ZWKmx (MJIP, MJIB),
ML/ 0 0 0 0 0,002 1 0,3 2
10 [Lg(S,mr/n/I" KB, mr/im) 6,79 1 6,58 1 8,12 1 3,18 2
11 [Lg(Cnac,mr/M*/TJIKp.3) 0 0 0 0 0 0 0 0
12 Lg(Cuac,mr/M* /T IKc. 1.
i TIKM.p.) 0 0 0 0 0 0 0 0
13 [lg Kow(okTanon/Bona) 0 0 0 0
14 [LDso,mr/kr 105 2 50 2 17,5 2 0 0
15 [LCso,mr/m? 0 0 0 0 0 0 0 0
BU/TH .
16 [LCso , Mr/1/96 rog. 0 0 0 0 0 0 0 0
17 b= BCKs/XCK 0 0 0 0 0 0 0 0
18 [[TepcucteHTHICTH 0 0 0 0 0 0 0 0
. . HaxonmueHnsa
19 [biocakymy.isitist 0 0 0 0 y BCIX JIAHKAX 1 0 0
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IIponos:xkenns /lonarky B

Sb SbCls CrOs ZnO
Ne HaiimeHnyBaHHS IEpBUHHNUX
3/ 1_1 MIOKA3HHKIB He§e3HeKH 3HAYCHHS 5| 3HaYCHHA 5| 3HaucHH:A 5| 3HAYCHHA 5
KOMITOHEHTa BIAXOAY nokasHukiB| '© | mokasHukiB | ‘©|mokasnukiB| ‘“|nokashuki| \©
1 [[AKr (OJK), mr/kr 4.5 2 4.5 2 6 2 23 3
2 [Knac HeOe3neku y IpyHTI 2 2 2 2 2 2 1 1
3 [AKs (OP, OBPB), mr/n 0,05 2 0,05 2 0,05 2 1 3
Knac nebesneku y Boai
4 [rocriomapchbKO-IIUTHOTO 2 2 2 2 3 3 3 3
BUKOPUCTAHHS
5 ['AKp.r. (OBPB), mr/n 0 0 0 0 0,02 3 0,01 2
Knac nebesneku y Boai
6 [puborocrnonapcrkoro 0 0 0 0 3 3 3 3
BUKOPUCTAHHS
"JIKc.a. (I 1Km.p.,ObPB),
7 T/ 0,01 2 0,01 2 | 0,0015 1 0,05 2
g Knac HeOe3nexku B
aTMOC(EepHOMY TOBITPI 3 3 0 0 1 1 3 3
[Kmc (MJIP,
9 | MIB), 0 0 0 0 02 |2 3 3
MT/KT
10 |Lg(S,mr/n/T' AKB, mr/m) 0 0 8,26 1 7,52 1 0 0
11 [Lg(Cnac,mr/mM*/TJIKp.3) 0 0 0 0 0 0 0 0
Lg(Crac,mr/m*/ T’ IKc 1. un
12 M IKp) 0 0 0 0 0 0 0 0
13 |lg Kow(okranon/Bona) 0 0 0 0
14 |LDso,Mr/kr 90 2 13 1 0 0 0 0
15 |LCso,mr/m? 0 0 0 0 0 0 0 0
16 [.Cso, mr//96 rom. 0 0 0 0 0 0 0 0
17 bJI= BCKs/XCK 0 0 0 0 0 0 0 0
18 [[IepcucTeHTHICTD 0 0 0 0 0 0 0 0
BioakyMy s HaKommeHH HaKonmeHHﬂ
19 Ay BCiX 1 | ymeximexox | 2 0 0 0 0
JJAHKaXxX JJAHKax
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IIponos:xkenns /lonarky B

HaiimenyBaHHs ZnSOy ZnCl, Pb(NO3): Fez(S04)3
Ne | MEpBUHHUXTMOKASHUKIB | spaucppy = | sHauemms | _ | 3HAucHHS = | sHaueHHs | _
3/m He6e3HeIfH KOMIIOHEHTA  |nokasHukiB| 8 | HOKa3HHKIB | \8 | pokasuukis | S |TOKa3HHKIB |\S
BIAXOOY
1 [OKr (OJK), mr/kr 23 3 23 3 32 3 160 4
2 [Knac HeOe3neku yrpyHTi 1 1 1 1 1 1 0 0
; [7Ks (O/IP, OBPB),
- 1 3 1 3 0,03 2 0,3 3
Knac nebesneku y Boai
4 rocnomapcbKO-MUTHOTO 3 3 3 3 2 2 3 3
BUKOPHCTAHHS
5 I[JIKp.r. (OBPB), mr/x 0,01 2 0,01 2 0,006 2 0,1 3
Knac nebesneku y Boai
6 puborocrnonapcrKoro 3 3 0 0 2 2 4 4
BUKOPHCTAHHS
7 [ JKc. .
(CIKop.OBPB), mrad | 0.008 | 1 0,005 | 1 | 00003 | 1 | 0007 | 1
2 Knac nebesneku B
aTMOC(EepHOMY TOBITPI 2 2 0 0 1 1 3 3
o [T (MJIP, MIIB),
. 10 3 3 3 0,5 2 0 0
10 [Lg(S,mr/n/T" 1KB, Mr/m) 5,58 1 6,57 1 7,27 1 6,52 1
11 [Lg(Cnac,mr/mM*/TJIKp.3) 0 0 0 0 0 0 0 0
12 Lg(Cnac,mr/M*/ T IKc. 1.
et TIKM.p.) 0 0 0 0 0 0 0 0
13 |lg Kow(okranon/Bona) 0 0 0 0
14 [LDso,mr/kr 0 0 0 0 0 0 1389 3
15 [LCso, M3 0 0 0 0 0 0 0 0
16 iu 51(_)l -, Mr/a/96 rox. 0 0 0 0 0 0 0 0
17 b= BCKs/XCK 0 0 0 0 0 0 0 0
18 [[IepcucTeHTHICTD 0 0 0 0 0 0 0 0
19 |bicakymyswis 0 0 0 0 0 0 0 0
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IIponos:xkenns /lonarky B

HaiimenyBaHHs FeS Fe(OH); MnBr; Mn(NO:s)2
N(_) HepBHHHHXHOKaSHHKIB SHAYUCHHS = SHAYUCHH = SHAYUCHHS = SHAYUCHHS =
3/ He6e3HeK_H KOMITOHECHTA | pogaspukis| 8 | mokasHukis | 8 | mokasHukis |\§  |mokasHukis|\S
BigxOmy
1 [[AKr (OJK), mr/xr 160 4 0 0 700 4 700 4
2 [Knac HeOe3neku yrpyHTi 0 0 0 0 3 3 3 3
3 [ IKs (O]IP, OBPB), 0,000001 1 0,3 3 0,1 2 0,1 2
MT/JT
Knac nebesneku y Boai
4 rocnomapcbKO-MUTHOTO 3 3 3 3 3 3 3 3
BUKOPUCTAHHS
5 I[JIKp.r. (OBPB), mr/x 0,1 3 0 0 0,01 2 0,01 2
Knac nebe3nexu y Boai
6 [puborocroaapcbkoro 4 4 0 0 4 4 4 4
BUKOPHCTAHHS
7 [AKen (rme'p" 0,04 | 2 0 0 0,001 1| 0001 | 1
OBPB), Mr/m
g Knac Hebesmeku B o 3 3 0 0 , ) ) )
aTMOC(EepHOMY TOBITPI
o [AKm: (MAP, MIB), 0 0 0 0 0 0 0 0
MI/KT
10 [Lg(S,mr/n/T" 1KB, Mr/m) 0 0 0 0 7,17 1 7,15 1
11 [Lg(Cnac,mr/mM*/TJIKp.3) 0 0 0 0 0 0 0 0
3
12 Lg(Cuac,mr/m”/T" AKc. 1. 0 0 0 0 0 0 0 0
ar I'JIKm.p.)
13 [lg Kow(okTanon/Bona) 0 0 0 0
14 |LDso,mr/kr 0 0 95 2 12 1 56 2
15 [LCso, M3 0 0 0 0 0 0 0 0
16 LCso . Mr/n/96 ron, 0 0 0 0 0 0 0 0
17 bJI=BCKs/XCK 0 0 0 0 0 0 0 0
[lepcucTeHTHICTL Toxe. bmsbka
18 0 0 JI0 TOKCHY. 3 0 0 0 0
BHXiJI. PCUOB.
19 pioakymymsis 0 o | Haxomrieri | 5 0 0 0 0
BOOHIH 3 JIAHOK|
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IIponos:xenns /lonatky B

HaiimenyBaHHs KMnOQOy HgCl: PbCl; As205 (V)
Ne | mepBUHHHMXTOKa3HUKIB
3/i | HeGe3meky KOMIOHeHTa | SHAYCHHA o | 3HavUCHHA o | 3Ha4YCHHA o | 3Ha4YCHHA | 3
. NOKasHUKiB| ‘© | mokasHuKiB \© | nokasuukiB | ‘© |mokasHukis | \©
BITXOJTY
1 [[JKr (OJK), mr/kr 700 4 2.1 2 32 3 2 2
2 [Knac HeOe3neku y IpyHTI 3 3 1 1 1 1 1 1
3 [ /15 (O/IP, OBPB), 0,1 2 0,0005 1 0,03 2 0,05 2
MT/JT
Knac mebe3neku y Boai
4 FOCHOHapCbKO-HI/ITHOFO 3 3 l l 2 2 2 2
BUKOPUCTAHHS
5 ['IKp.r. (OBPB), mr/n 0,01 2 0,00001 1 0,006 2 0,05 3
Knac mebe3nexu y Boal
6 [puborocnonapchLKoro 4 4 1 1 2 2 3 3
BUKOPUCTAHHS
["1Kc.a.
7 (CIIKm.p.,OBPB), Mr/ad 0,001 1 0,0003 1 0,0003 1 0,003 1
g Knac nebe3neku B
aTMOC(EpHOMY TOBITPI 2 2 1 1 1 1 2 2
o [TIKm (MJIP, MIIB),
MI/KT 0 0 0,002 1 0,1 2 0,2 2
10 |Lg(S,mr/n/T" 1KB, Mr/i) 5,81 8,12 1 5,52 1 7,12 1
11 [Lg(Cnac,mr/M*/T IKp.3) 0 0 0 0 0
12 Lg(Cuac,mr/m*/T' JIKc. 2.
it TITKM.p.) 0 0 0 0 0 0
13 [lg Kow (okTaHon/BONA) 0 0 0
14 |[LDsg,mr/kr 750 3 17,5 2 0 0
15 [LCso,mr/m> 0 0 0 0 0 0
16 [LCso , Mr/n/96 rox. 0 0 0 0 0 0
17 [bJI= BCKs/XCK 0 0 0 0 0 0
18 [[IepcucTeHTHICTD 0 0 0 0 0 0
. . H
¥ BCIX JJAHKAX JAHKAX




TOJIATOK T
TIPUKJIAIU O®OPMJIEHHS TUTYJILHOT'O APKVIITY

IMOJITABCBKII TEPXKABHUI1 ATPAPHUI YHIBEPCUTET
Kadenpa exoorii, 30a1aHcoBaHOTO IPHPOJOKOPUCTYBAHHS Ta 3aXUCTy JTOBKLILISA

KYPCOBA POBOTA

Ha TeMy:
«YrpasyiHHS Ta MOBOKEHHS 3 BIIXOIaMI)

3no6yBaua Bumoi oceita OIl Exomoris

nepiroro (6akaaaBpChbKOTO) PIBHS BUIIOT OCBITH
CTEIaTbHOCTI 101 Exonoris  ramy3i  3HaHB
3 kypcy 101Ekon 6x 1 rpynu

(pizBHIIe Ta 1HILIAIH)

KepiBauk
(BueHe 3BaHHS, HAYKOBHUH CTYITiHb, 1HILIAJH Ta MPI3BULIE)
HarmonanpHa mikana

Kinbkicts 6amis: Ominka: ECTS

Ilonrasa 2025
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