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BCTYII

Hucuumiina «  MOHITOPUHT  JOBKULIS  »  BIJHOCUTHCA 10  IUKIY
OPUPOTHUYOHAYKOBUX  ((PyHIAMEHTAIBHUX) JUCHHIUIIH MPOTpaMU  MiATOTOBKU
OakanaBpiB 3a04HOi (QOpMHM HaBYaHHS 3a choeuiaiabHicTIO “Exonoris, oxopoHa
HaBKOJIUIIIHHOTO IPUPOJTHOTO cepeoBuIIa Ta 30a1aHCOBaHE
IPUPOJIOKOPUCTYBaHHS . BuKiIagaHHs AUCHUIUIIHA TOOYJIOBaHE Ha JEKUIBKOX
IEHTPAJIbHUX TeMaX: TMOHSITTS MPO CUCTEMY MOHITOPUHTY JOBKULIS, E€KOJIOTIYHY
iH(popMallito, B3a€EMOBIAHOCMHU MDK NPHUPOJHOIO, TEXHIYHOIW Ta COIiajbHO-
€KOHOMIYHMMHU KOMITOHCHTaMH JTOBKUIIS Ta OCHOBHI ITOKA3HUKH 1X BU3HAYCHHS.

Merta i 3aBjiaHHS BUBYCHHS AUCIUILUNHMA - (DOPMYyBaHHS TEOPETHYHHUX 3HAHB,
yMiHb Ta MPAKTHYHUX HABUYOK y Tamy3l ojep:kaHHs 1HOpMAIlii moa0 MOTOYHOTO
CTaHy pI3HHX KOMIIOHEHTIB JOBKULIS (TOBEPXHEBUX, MIJA3EMHUX, MHUTHHUX BOJ,
aTMoc(epHOro MOBITPsI, [PYHTIB Ta iH.), OLIIHKU PIBHIB IIKIJJUBOTO BIUIMBY Ha HHUX
TEXHOTC€HHUX HaBaHTaXXEHb, IMPOTHO3YBaHHS CTaHy JOBKULISI Ha MEPCHEKTHUBY,
PO3pOOKH HAyKOBO-OOTPYHTOBAaHUX  PEKOMEHIAIliN 1010 IPOBEICHHS
IPUPOAOOXOPOHHUX 3aXOMIB Ta IX MPEACTABICHHS Y KapTorpadiuHOMY BUTJISAIIL.

CTpyKTypa NPAKTUHYHHUX 3aAHATH

3aranpHiid OOCAr MPaKTUYHUX 3aHATh BIANOBIAHO CTPYKTYpl HaBYalIbHOI
JUCHUIUIIHA 32 pOOOYMM HaBYAJIbHUM IUIAHOM 3a04HOI ()OpMU HABUAaHHS CKJIajae 6
roaud (Tabmuus 1).

Tabauus 1 — IlpakTuYHI 3aHATTH
3mMmicT | KinpkicThs roaun
3M 1.1. 3acansni yaenenusa npo cucmemy MOHIMOPUHSY
HABKONMUUHBO20 NPUPOOHO20 Cepedosulyd
Cy06’exTH Ta 00’ €KTH MOHITOPUHTY JTOBKIJUIS 0,5
BinmoBiganeHICTh 32 AKICTh TOBKULIS (MIPUPOTOOXOPOHHE 3aKOHOJABCTBO Ta 0.5
HOTO HEJOJIKH) ’
TectoBe 3aBmanas Nel 1,0
3M 1.2. Mouimopune ammocgepu, 2iopocghepu, nimocgepu, 6iono2iunux pecypcie ma
bionoeiunoeo piznomanimms. Mounimopune y cghepi nogoodicerHs 3 8i0X00amu.
06 ’exmu ma cy6’ekmu moHimopuney ma ix ¢hyynxyii
Ceminap: bioTH4HI KOMIOHEHTH: IX MOHITOPHHT Ta OXOPOHA 0,5
TectoBe 3aBpanusg No2 1,5

3M 1.3. Memoouka nposedents 6UMipo8ars CKIady ma 81acmueocmell pisHUX KOMHOHEHMIB
HABKOJIUWHBO20 NPUPOOH020 cepedosuwa. Kapmoepagysanns inghopmayii.

Bukopuctanss 0651aJHaHHsI 1Mi19ac MOJIbOBUX BUMIPIB 1,5
[ToOy10Ba €KOJIOTIYHOT KapTH 0,5
Pazom: 6




INPAKTUYHE 3AHATTA Ne 1

3arajibHi yBJIEHHA NP0 CHCTEMY MOHITOPMHIY HABKOJIUIIIHbBOT 0
NMPUPOTHOTO Cepea0BHUIIA

Cy0’exTy Ta 00’ €KTH MOHITOPUHTY JIOBKIJLIS

Meta — 03HAOMJIEHHSI CTYJIEHTIB 31 CTPYKTYPOIO AEPKABHOI'O MOHITOPUHTY
JOBKULIS B Y KpaiHi.

Hanepenoaui npakTUYHOTO 3aHSTTS CTYJAEHTH CAMOCTIMHO O3HAMOMITIOIOTHCS 3
3aKOHOJIABYMMHU Ta HOPMATUBHUMH JOKYMEHTaMU IOJ0 PEryJIIOBaHHS JIEP>KaBHOTO
MOHITOPUHTY JIOBKLUIS B YKpaiHi, a came:

3axonom Ykpainu “Ilpo oxopoHy HABKOIUUWIHBO2O NPUPOOHO20 cepedosua’ —
Bioomocmi Bepxoenoi Paou Ne 41, 1991

Ilocmanosorw Kabinemy Minicmpie Vkpainu 6i0 30 6epeszua 1998 p. “Ilpo
3ameepOHCEeHHs NONONHCEHHS NPO OEPIAHCABHY CUCMEMY MOHIMOPUHRY 008K .

BuxopuctoByroun BkaszaHi 3aKOHOJABYl JOKYMEHTH CTYJACHTH CXEMaTHYHO
300paKyIOTh [III04y CHUCTEMY MOHITOPUHIY JOBKULIA YKpaiHu. Pesynbrartu
00OrOBOPIOIOTHCS MyOIIUHO.

BinnoBiianbHICTh 3a SKICTh JIOBKULISA (OIPUPOAOOXOPOHHE 3aKOHOJABCTBO Ta
HOro He10d1KH)

BukopuctoByroun BUIIEHABEICHI 3aKOHOJABYl JOKYMEHTH Ta MNPUKIAAM il
€KOJIOTIYHOTO ~ 3aKOHOJIaBCTBA  CTYJEHTHM  BHU3HA4YalOTh  OCHOBHI  HEJOJIKU
YKpaiHCHKOI'0 3aKOHO/IaBCTBA.

[{s1 yacTrHA 3aHATTA MPOXOAUTH Y BUIJISIIL IUCKYCIi.

Hampukiniii TpakTUYHOTO 3aHATTS CTYJEHTH MAarOTh BHKOHATH TECTOBE
3aBJaHHS, SIKEe BKJIIFOYA€ HACTYITHI TUTAHHS:

1. BusHaueHHs NOHATH “MOHITOPHMHT JOBKULIA’, “‘exosoriyHa iHdopmariis” Ta
“exonoriyHa Oe3neka’.

2. PiBHI MOHITOPHUHIY JTOBKULIS.

3. Buau MOHITOPUHTY AOBKLIUIS.

4. TIyHKTH Ta MEpeX1 MOHITOPUHTY JTOBKIJLIS.

5. MiHictepcTBa 1 BIJOMCTBa, Oprasizauii Ta YCTaHOBHU, $IKI 3IIHCHIOIOTH
OTPUMAaHHS €KOJIOT14HO1 1H(hOopMaIii.

Jliteparypa Ta pexkoMeHJOBaHi Jpkepena iHQopMmalli Juisl MiATOTOBKU JI0
IPAKTUYHOTO 3aHSATTS:

Bucrasna 10.10. Koncrnexr nexiis 3 1ucuuruniag “MOHITOPUHT TOBKLUIS IJIsI
CTyJCHTIB 3a04HOi popmu HaBYaHHS — 2012.

MinictepcTBO exosorii Ta mpupoaaux pecypcis — URL:

http://www.menr.gov.ua

3akonomaBcTtBo Ykpainu — URL: http://zakon.rada.gov.ua




ITPAKTUYHE 3AHATTSA Ne 2

MomniTopunr atmocdepu, rizpocdepu, jgirocdepu, 0iojoriunux pecypcis ta
0ios10riYHOr0 pi3HOMAHITTA. MOHITOPUHT y cepi NOBOI:KEeHHS 3 BiIX0aMHU.
006’exTH Ta Cy0’€KTH MOHITOPMHTY Ta iX QYyHKIII

MerTa 3aHATTS — NPaKTUYHE 3aCBOEHHS JIEKLIMHOIO MaTepiajly Ta BUKOPUCTAHHS
HABHKIB MyOJIYHOTO BUCTYIY.

[IpakTruyHe 3aHATTS NPOXOJIUTh y (GOpMI CEMIHAPY, HA IKOMY CTYACHTH MOBUHHI
OPUTrOTYBaTH HACTYIIHI JOMOBII:

1. Buau npupo100XOpOHHUX TEPUTOPIM.

2. OOMexeHHs roChoIapChKOi AISIIBHOCTI HA MPUPOIOOXOPOHHUX TEPUTOPISIX.

3. biojoriuyHe pi3HOMaHITTS — IHAUKATOP CTaHY JTOBKIJLIS.

JlonoBiib TOTYEThCS TPYNOK CTYACHTIB, 1€ BH3HAYAETHCS JOMOBIAAY.
Odopmimoetbest y Burisaal pedepary obcsrom go 10 apkymiiB ¢dopmary A4.
JlomoBink HE TOBMHHA TEpEeBUINYBaTH 15 XBWIMH. 3a pe3yibTaTamMu JOMOBII
CTYJICHTH BiJIIIOBIJIAal0Th HA 3alTUTaHHS.

HanpukiHii npakTUYHOTO 3aHSTTS CTYJICHTU BUKOHYIOTh TECTOBE 3aBJIaHHS, SIKE
BKJIFOYA€ HACTYIHI MUTAHHS:

Bunu mocTiB MOHITOPUHTY SIKOCTI aTMOC(EPHOTO MOBITPSI.
Bu3HaueHHs! KUTbKOCTI CTalllOHAPHUX MOCTIB Y HACEJIIEHOMY ITYHKTI.
CaHiTapHO-3aXKCHa 30Ha 1 MPUHLIUIIHU ii pO3TallyBaHHS.

Bunu I'’/IK 3a0pyqHI0OI0UHX PEUOBHUH.

[Toxa3HUKHU SIKOCTI MOBEPXHEBUX BO/I.

Bunu BogokopucTyBaHHS.

Po3srairyBaHHs KOHTPOJIBHUX CTBOPIB HA BOJHHUX 00’ €KTaXx.

OO0’ €eKTH MOHITOPUHTY TPYHTIB.

9. 3abpyaHroBaul IPyHTIB.

10.bioiHIUKATOPH SKOCTI TIOBKIJLIS.

Jliteparypa Ta pexoMeHJOBaHi Jpkepena iHQopMallii Juisl MiArOTOBKHU JIO
OPaKTUYHOTO 3aHATTS:

Bucrasna 10.1O. KouncnekT nexiist 3 JuCuuIuiag “MOHITOPUHT TOBKLUIS IJIsI
CTYIEHTIB 3a04HOi popmu HaBuaHHs — 2012.

MinictepcTBO eKkoiorii Ta npupoaHux pecypcis — URL:

http://www.menr.gov.ua

3akoHnonaBctBo Ykpainu — URL: http://zakon.rada.gov.ua
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INPAKTUYHE 3AHATTA Ne 3

MeTtoanka npoBeeHHs BAMIPIOBaHb CKJIAAy Ta BJACTHBOCTEN Pi3HMX
KOMIIOHEHTIB HABKOJHMIIIHHOI0 MPUPOJIHOIO Cepel0BHIIA.
KaprorpadyBanns indpopmamii

3aHATTS TPOBOAMTHCS HA BUi3/11 JO BOAHOTO 00 €KTY y M. XapKiB

Merta 3aHATTS — OBOJOJIHHS HaBUYKaMU BiAOOpy mpob Ta KapTtorpadyBaHHS
€KOJIOT14HO1 1H(pOopMaIlii.

Martepianu: n1abopaTopHi pyKaBUUKH, (UIBTPHU Ta LIIPUII A BiaOOpy mpoo,
nocyn Juisi BiAOOpy mHpoO BOAM Ta IPYHTY, Opuiaj AJid 3aMipy TeMIEpaTypH,
€JIEKTPOTPOBOTHOCTI, BOJAHOTO TTOKa3HUKA Ta KUCHIO.

[lepen mpoBeACHHSAM MPAKTUYHOTO 3aHATTS BUKJIAAa4 MPOBOJUTH IHCTPYKTAXK 3
TEeXHIKU OC3IEeKH Ta MOBEIIHKUA Ha MICIll TPOBEICHHSI POOIT.

3aHATTS BKIIOYA€E HACTYIHI €Tamu:

- BU3HAYCHHS MiCTa BiI00OpY Mpob BOIH;

- MPOBEJIEHHS B1100pY P00 BOIM Ta IPYHTY;

- KapTorpadyBaHHs €KOJIOT1YHOT 1HpOpMaIIii.

Bin6ip npo6

[Tomunku, 010 BHUHHMKAIOTH MpH BigOOpi mpoOu, B MOAATBIIOMY HEMOXKIIUBO
BUMIPAaBUTH. [ 0JI0OBHI 3acaau, sIKUX Tpeba I0Aep KyBaTUCh MpHU BiaOopi mpod BoAH,
HACTYIIHI:

1. IIpo6a Boam, 1m0 OepeThCs [Uisl aHali3y, MOBMHHA BIAOOpakaTh YMOBH Ta
Miclie i Biioopy (BimoOpaxkaeTbCsi y MPOTOKOJII).

2. Binbip nmpobwu, ii 30epiraHHs, TPaHCIOPTYBAHHS Ta IPOBEICHHS 3 HEIO
NOBUHHO TMPOBOAUTHCS Tak, o0 He Oylo 3MIH y CKJIaJl KOMIIOHEHTIB, WIO
BU3HAYAIOTHCS 00 y BIACTHUBOCTSIX BOJIH.

3. O6’eM npoOM OBHMHEH OyTH JOCTATHIM 1 BIATIOBIIATH OOpaHiii METOIUIII.

Bulip micusg Bidopy

Micue Bimbopy mpoOu BHOWMPAETHCS BIANOBIAHO METH aHaNi3y Ta BHUBUYEHHIO
MICIIEBOCTI, TIPH I[bOMY BPaxOBYIOThCSI yCl OOCTaBMHHM, SKI MOTJM O BIUIMHYTH Ha
CKJIaJl B11i0paHoi mpoowu.

Bunu Binbopy npo6

BinnoBigHo 10 MeTH aHamily BUKOPHUCTOBYIOTH Pa30BHid a0 cepiiHUN BiaOip
npo6. [Ipu paszoBomy Bimbopi mpoOy OepyTh OAMH pa3 y BU3HAYCHOMY MICIl 1
PO3AUBISAIOTBECS pe3yJibTaT OAHOro aHamizy. Lleli cmoci0 BUKOPHCTOBYETHCS B
OKpPEMHUX BHIMAaJKaX, KOJU pe3yJbTaTh aHali3y AOCTAaTHIA JUIsi BUCHOBKIB ILOJO
SIKOCT1 BUBYAEMO BOJM (HAMPUKIIAJ, B IITMOMHHUX I'PYHTOBUX BOAax). 3 MOTJISAAY Ha
T, 110 SAKICTh BOJMU B OUIBIIOCTI BUMAAKIB 3MIHIOETHCS SIK B PI3HMX MICISX OJHOTO
00’€KTy, Tak 1 B pi3HI NEPIOAM Yacy, OJJHOPA30BOro BIIOOpPY MpOOM BOJW 3arajiom
HEJOCTaTHRO. B Takux BHUIAJIKaX BHKOPUCTOBYIOTH CEpiliHUN BinOip mpol, mpu
SKOMY KOXHa Mpoba OepeTbcsi B IEBHOMY 3B’s3Ky 3 1HIIMMU TpoOamu. [Ipu anamisi
cepii BigiOpaHUX TPOO BU3HAYAETHCS 3MIHA BMICTY KOMIIOHEHTIB 3 ypaxXyBaHHSAM
MicIis, yacy abo 000x 1ux ¢aktopiB. AHamI30M cepii mpod OTPUMYIOTH BIIMOBIIHY
KUTBKICTh PE3yJIbTATIB, SIKI OOPOOISIOTh 3 BUKOPUCTAHHSAM METOJIB MaTeMaTHUYHOI
CTaTUCTHUKH.




Bunu ipo6

Pospizastore aBI OCHOBHI mpobu — mpocty 1 3mimany. [Ipocty mpoOy
OTPUMYIOTh IIJISXOM BIJI0OOpY yCl€l MOTPiOHOI KIIBKOCTI BOJAW 3a OJMH pa3. AHaii3
npocToi npobu nae iHGopMaIliio Mpo CKIaJg BOAU B JaHUNA MOMEHT B OJJHOMY MICIII.
3mimany npoOy OTPUMYIOTh, 3MIIIYIOUM OJHAKOBI 3a 00’€MOM HpOCTI MpoOHu, 110
B35TI 3 OJHOTO M TOTrO > MICHS 4Yepe3 BH3HAUCHI MPOMDKKHM 4dacy abo BimiOpaHi
OJIHOYACHO 3 pI3HUX MiCIlb BHUBYae Moro o0’ekry. Ilg mnpoba mnoBuHHA
XapaKTepu3yBaTH CepeHiN CcKiaa BOAM 00 €KTY 3a MEBHUMN Mepioj] yacy (3a roauHy,
3a 3MiHY, 3a JIEHb) a00 cepeHINi CKIaj 3 ypaXyBaHHIM K MICIIH, TakK 1 4acy.

Cy4acHUMH BUJaMU MOHITOPUHTY € BUKOPUCTAHHS MACHBHUX METOJIB BIOOPY
npo0 Boju. Y IIbOMY BHUIIQJKy B BOJHUN 00’ €KT Ha oOMexxeHui nepion yacy (7 — 20
710) BCTAaHOBIIOETHCS TIpWiIaj, SKUH MICTUTH B €001 copOeHT abo reip s
MOTJIMHAHHS 320y THIOIOYNX PEYOBUH.

KinbkicTh Ipo0, NOTPIOHUX /IS aHAITI3Y

Kimpkicte mpoOuM, sKe HEOOXiMHO BIMIOpaTH, 3alIeKUTh Bil KUIBKOCTI
TOCIIHKYEMUX KOMITOHEHTIB. J[Jisl HEMOBHOrO aHalizy, MpU SKOMY BHU3HAYAETHCS
JeKUIbKa KOMIIOHEHTIB a00 BIACTUBOCTEW BOAM (TIrl€HIYHA OI[IHKA, KOHTPOJIbHI
BUMIpH) JOCTaTHbO BimiOpatu 1 1 Boau. [Ins Ouiblie JeTaabHOrO aHauizy Tpeda
Bi1OMpatu 2 jiTpa abo OibIe.

[ocyn s Bigbopy Ta 30epiranHs npoo

HaityacTrine BUKOPUCTOBYIOTH CKJISHKY 3 MPO30pPOro CKJa, XIMIYHO CTIAKOTO
MaTepiary abo 1HIIHWA TOCY/l 3 TMOJMIETUIICHY 3 TPUTEPTOIO CKIISTHOK MPOOKOI0 abo 3i
CHemialbHUMU TpPOOKaMH, IO MAalTh MPYKHWHHI KPIJIEHHS 3 TYMOBUMH
YIIUTbHEHHSIMH.

XapakTepHCTHKA 3a0pyAHIOIOYHMX PEYOBUH

Cynbdart-ionn

lonn SO,*'momagaoTh y BOJy MpHU PO3YMHEHHI OCAJAKOBUX MOPII, JO CKIIATy
aKuX BXoauTh rinc CaSO, *2H,0, 610JI0TTYHUX MPOIIECIB Y BOJOBMIIIYIOUHUX IIapax,
OKHUCJIEHHSI CIPKOBOJHS Ta CIpKH, IO HAAXOAATh y BOAY 3 IPOMCTOKAMH.
[IpucyTtHicTh y BoAl CyJb(}aTiB y BETUKIM KUIBKOCTI HEOaKaHO, TaK SIK, HAIIPUKIIAL]
cyJlb(ar HATpil0 MNOPYUIYE AISUIBHICTh IUTYHKOBO-KHUIIEYHOTO TPAKTY, CyJbdaru
MarHiro 1 KajibIito 0OyMOBIIIOIOTH JKOPCTKICTh BOJM (MOCTIMHY) Ta MOTIPIIYIOTH 1l
OpraHoJIENTHYHI BJIACTUBOCTI. Boja 3 BENMKOI KIJTBKICTIO XJOPHJIB Ta CYJb(aTiB
Ma€ MiJIBUIIEHY KOPO3iiiHY aKTUBHICTh. Y MUTHUX Ta MOBEPXHEBHUX BOJAAX Cyibdaru
BUSBJISIIOTh KOMIUIEKCOHOMETPUYHUM THUTPYBAaHHSM, BaroBUM METOIOM (y BHUTJISAII
cynbdary 6apisi), POTOMETPUUIHUM METOOM.

XJ0pi-10HH

XJ7opiin € CKJIaJ0BOI0 YaCTHHOK OuIbIIOCTI mpupomHux Boj. [IpucyTHICTH
BEJIMKOI KUIBKOCTI XJIOPUJIB T€OJOTIYHOIO TMOXO/KEHHS, y MOBEPXHEBUX BOJAX
SIBUIIE JIOBOJ1 pilike. 3 1€l NPUYMHU BU3HAYECHHS BEIMKOI KUIBKOCTI XJIOPUJIIB €
NOKa3HUKOM 3a0pyIAHEHHS BOAM NOOYTOBMMH CTIYHMMH BOJAMH Ta JIEKOTPUMHU
IPOMHUCTOBUMU BoJaMu. [IpuCyTHICTh BEMKOI KIJIBKOCTI XJIOPUAIB Y BOJ1 HEOaKaHO
(MOpyILIy€eThCsl  JIAJBHICTh IUTYHKOBO-KMIIKOBOIO TPAKTY, XJOPUAM MATHIIO 1
KaJblIl0  OOYMOBIIOIOTH  KOPCTKICTh  BOAM  (MOCTIMHY), MOTIPIIYIOTh i




OpraHoienTu4Hi BracTUBOCTi. Kpim Toro, gk i cynbdaru, XJIOPUAU MAIOTh BHCOKY
KOPO31i{HY aKTUBHICTb.

BusHaueHHs1 KOPCTKOCTI XJIOPUAIB HPOBOJUTHCA y NUTHUX 1 MOBEPXHEBUX
BOJaX  ApreHTOMETPUYHUM  TUTPYyBaHHSAM  (METOJOM  OCa/pKeHHs)  abo
MEPKYPOMETPUYHO 3 BU3HAYEHHSIM JU(EeHUTKapOa3oHa y SIKOCT1 IHAUKATOPA.

3aiizo (2- Ta 3-X BaJEHTHE)

3ami30 MOCTIHHO € B MOBEPXHEBUX 1 MIJ3eMHUX BOJAX y BUIJISAI COJICH 3aii3a,
TOOTO y BUTJISI 10HIB Fe*'u Fe*". [linpumenuii BmicT 3amisa y BOJIl Hagae ik Oyporo
KOJBLOPY Ta 3ali3ucTuil mpucmak. KpiM Toro, HasBHICTh y BOAI cojied 3amiza (2)
CIpusie PO3BUTKY 3ali3UCTHX OakTepii, KOJOHII fAKUX 3a0UBalOTh TPyoOH,
3aTpUMYIOUH PyX piauHu y HUX. Po3mineHe BusHaueHHs 3aiiza (3) 1 3amiza (2) y Boi
MOBMHHO BHU3HAYATHCS BiApasy OUIA JKeperna Bojo3abopy, ToOMy ImIo 3ami3o (2) vy
HOBITPl HIBUAKO OKHCIIOETHCA 1 BUIAJA€e y ocaa. B Tux BuIagkax, KOJIU HEMa
MO>KJIMBOCTI BUKOHATH BU3HAUYEHHS Ha MICLI BiAOOPY mpodu, iX CIiJ KOHCEPBYBATH.
Jlis 1poro mpoOu MiAKUCITIOIOTh PO3YMHOM codisiHoi kuciotu (1:1) 3 po3paxyHKy
10 M po3uuHy cosistHOT KucaoTH Ha 250 mi BigiOpanoi Boau. KonceproBany mpoOy
MO3kHa 30epiraTv 10 72 TOJIUH.

Jlns BU3HAUEHHS 3ajli3a BUKOPUCTOBYIOTh KOJOPUMETPHUYHI METOAU aHajizy 3
BUKOPHUCTAHHSAM OPTO-(PEKaHTPOJiHA, cysbdacaailuiata HaTpilo, poJaHia aMOHIO
abo Ka’io.

Maprasens

Maprasenp TpUCYTHIM y MIA36MHUX BOJAX HaW4acTilie y pO3YMHHIA dopmi y
Burmsiai Mn® (i3-3a BiZCYTHOCTI KHCHIO), a B MOBEPXHEBHX BOJAX — Y HEPO3UMHHIiL
dbopMi y BUTIAAl TIAPOOKHUCY BHINUX CTYMNEHIB BAJICHTHOCTI. B migzeMHux i
MOBEPXHEBUX BOJAX KOHIICHTPAIllsl MapraHifio 3aJeKUTh BiJl T€OJOTIYHUX YMOB.
Benuka KiIbKICTh Maprafiio y CTIYHUX BOJaX BHHHUKAE Y pe3yJbTaTi 00poOKHU pya, y
CTOKaX METAIYPriHUX MiANPUEMCTB, Y IIAXTHUX BOJAX 1 B JEKOTPHUX CTIYHUX BOJAX
XIMIYHOI MPOMMCIOBOCTI. Haanumiok MapraHif0 HEraTMBHO BIUIMBA€ HA OPraHH
TpaBIICHHSI.

BusnauatoTh Mapra’enp KOJOPHUMETPUYHO. BH3HaueHHS pPEKOMEHIY€EThCS
IIPOBOJIMTH BiJIpasy K Micisl BiAOOPY MpoOU B HACIIIOK HOTO MIBUAKOTO OKUCICHHS 1
BUIIAJICHHS Y 0cajl. Y THUX BHUIMAaJKaX, KOJM HOro HE MOXHA BU3HAYUTH BiJIpasy Micis
BiI0OpYy MpoOu, MpoOy KOHCEPBYIOTh JOJIABAHHSIM 5 MJI KOHIICHTPOBAHOI a30THOI
KUCIOTH Ha 1 J1 BOIH.

Minp

HasBHicTh Mial B MiA3eMHUX BOJIax IOB’SA3aHO 31 CKJIAIOM TIpCBKUX MOpia. Y
MOBEPXHEBUX BOJIaX y OUIBIIOCTI BHUMAAKIB MiJb MICTUTBCS Yy pE3yJbTari
3a0pyIHEHHS X MMPOMHUCIOBMMH CTIYHUMH BoAaMu. J[»kepernom Mijii € TaKOK KOpo3is
MIJTHUX a00 Maw4ux y coOl MiJb METaJeBUX YAaCTUH, II0 KOHTAKTYIOTh 3 BOJOIO,
HAIpUKiIad, TpyOONpOBOAIB Il MNHUTHOI Ta BHUPOOHWUYOI BOAM, CHOPYA IS
OXOJIO/KEHHS BOJM Yy 3BOPOTHHX CHCTEMax BOJOMOCTA4YaHHS. Y TMHUTHUX 1
MOBEPXHEBHX BOJAX MOYKHA BHSBUTH TaKOXX MiJb, IO BHECEHA AaJIbTilliTHUMHU
(3HUILYIOUYUMH BOJOPOCTi) peareHTaMu. MiJp MOK€ 3HAXOAUTHUCS Y BOJI Y BUTJISII
JBOXBAJICHTHUX KaTiOHIB a00 MoO)ke OyTH 3B’s13aHOI0. Y HEPO34YMHHIN dopmi Miab
3yCTpIYAEThCS Y BUTIISAL CYIb(]iay, TIAPOOKHUCY, KapOOHATY.
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Minpe BU3HAYAIOTh KOJOPUMETPUYHO. BiaiOpaHi mpoOu KOHCEPBYIOTh, 10AA0YU
S MJI a30THOI KHCJIOTU KOHIIEHTPOBaHOI Ha 1 1 BoaM, L0 Momnepe/Kye abcopOIio
MIJl Ha CTIHKaXx €MHOCTI, y $Kiii mnpoba 30epiraerbcsa. OcoOnuBO HEOOXIAHO
KOHCEpBYBATH pOOH, /1€ BMICT MiAl MeHII 1 mr/i.

WHK

VY OUIBIIOCTI BUIAJIKIB IIUHK MOMNAJA€ Y BOJOWMHU 3 MPOMUCIOBUMHU CTIYHHUMU
BojgamMu. [MHK y BOI 3yCTpiyaeThCs y BHIJIAI KaTIOHIB IUHKY abo y Qopwmi
IIaHITHUX a00 TapTPAaTHUX KOMIUIEKCIB. |HOMI IMHK 3YyCTPIYAEThCA Y PO3UMHHUX
dbopmax — y BUTIISI ABOOKUCY, KapOoHaTa, cynbdina ta iH. Colli HMHKY OTPYHHI.

JIns  BW3HAYECHHS [MHKY Yy THUTHIA BOAl 1 B IIOBEPXHEBUX BOJAX
BUKOPUCTOBYIOTHCS KOJIOPIMETPIUHUM MeTooM. [IpoOu 3 mManum BMICTOM IIMHKY,
SKIIO BOHU HE MICTATH I[IaHIiB, KOHCEPBYIOTh JIOAaBaHHSAM | MJ KOHIIEHTPOBAHOT
CIpYaHOi KMCJIOTH Ha 1 1 BoJH.

[Momidocharu

Bwmict cnonyk ¢ochopy B BOAl HE3HaYHE Ta KOJMBAETHCS y JOBOJI BY3BKHUX
Mexax. Y I'PYHTOBHMX BOJAX PO3YMHEHI COJIl OPTOPOCPOPHOI KUCIOTU MICTATHCA Y
KoHUeHTpalisax nopsaaky 0,0001-0,1 mr/a. YV noBepxHeBHX 3a0pyIHEHHMX BOJaX
KUIBKICTh (hocaTiB MOKE 3pOCTaTH 10 JAECATHX JOJIIB MUIIrpaMa, y OCOOJIMBHUX
BUIMAQJIKaX /10 KUIbKOX MumtirpamiB B 1 . Y moBepxHeBi Boau (ocdaTu monagaroTh
TOJIOBHUM YUHOM 3 TPYHTIB NpPHU PO3KIAJAAHHI OpPraHIYHUX PEYOBHH, a TaKOXK 3i
CKHJIOM MajO OYHUILIECHMX CIYHUX BOJ, IO MICTATh (HocOpHI CHONYKH. Y IEIKUX
BUmaakax ¢ocdaTu MOCTYyNarOTh 3 MOOYTOBUMH CTIYHMMH BOAAMH, IO MICTATH
CUHTETHUYHI MUIOU1 3aCO0U. Y MOBEPXHEB1 BOJIU MOXKYTh nomnangaTu nonidocdaru, siki
y TPUPOJHUX yMOBaX TMOBLIBHO TIAPOMI3yIOThCa A0 oprodocdariB. Bwmict
3arajgbHOTO (hochopy HE JIIMITYETHCA.

docdarti PEeKOMEHIYEThCS BU3HAYATH IO MOXKIIMBOCTI Bipazy MiCIs BimOOpy
npobu. 3arampHuii  ¢docop BrIOUae MiHepanbHU pochop — oprodocdarny,
metadocdaru, nupodocdaru, nomidocdaru ta opraniuauii pocdop. s npuzynuHeHHs
010XIMIYHUX MpPOLECIB MPoOy MOKHA KOHCEPBYBATH, Jlojatoun 2-4 Mr xsnopodopma Ha 1
1 Bou. Buznauenns oprodocdaris 1 o hocdatiB MpoBOIATH KOJIOPIMETPUYHO.

KopcTkicTh 3arajibHa

3araibHa JKOPCTKICTh BOJM TOKAa3y€ KOHIIGHTpallll0 Yy HIA KaTIOHIB
JBOXBAJICHTHUX JTy>)KHO3EMEJIbHUX METalliB, Hacammepen Kajibllito Ta martiro. Ll
€JIEMEHTH Y MIPUPOJHUX YMOBAX MOMAIal0Th Y BOAY BHACIIIOK BIUIMBY BYTJIEKHCIIOTO
ray Ha KapOoHaTHI MiHepanu a00 3a paxyHOK MPOAYKTIB MIiKpOOiOIOTI4HOTO
PO3KJIay, 110 MPOXOIUThH Yy 3BOJIOKEHUX IIapax rpyHTy. [Ipupomnuii BMIiCT coliei,
0 BUKJIMKAIOTHh >KOPCTKICTh BOAHM, MOXE 3MIHHTHCS Y pPe3yJibTaTi BiAMOBIAHOI
00poOKH, a y BOAOCTOKAX — CKUJIOM JCSKUX BUIIB CTIYHHX BOJI.

KimbkicTh KambIlif0 1 MarHilo, eKBiBaJICHTHE KITBKOCTI KapOOHATIB 1
0ikapOOHATIB, HA3UBAETHCA KAPOOHATHOIO JKOPCTKICTIO.

HekapOonaTHa >KOPCTKICTh BH3HAYAETHCS SK PISHHUIST MK 3arajlibHOIO Ta
KapOOHATHOIO JKOPCTKICTIO 1 MMOKA3y€ KUIbKICTh KaTIOHIB JIyKHO3EMEJIbHUX METAIIB,
BIJIMOBIAHUX aHIOHAM MIHEPAJIbHOI KUCIOTH — XJIOpUAaM, CyJib(aTaM, HITpaTam 1 T.
1. 3arajibHa OPCTKICTh BU3HAUYAETHCA TPUJIOHOMETPUYHO — TUTPYBAHHSM MPOOU
Bou 3 iHAuKaropom EXY npu pH=10 tpunonom b. [IpoOu He KOHCEPBYIOTH.
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BoaHeBnil TOKa3HUK

Hegenuka yacTka MOJIEKYJ BOAM JAMCOLIMOBAaHA HA BOJHEBI 1 T1IPOKCUJIbHI 10HU.
VY XIMIYHO YMCTI BOJA1I MOJIApPHI KOHLIEHTpAllli 3raJlaHuX 10HIB JOPIBHIOIOTH OJHE
ogHoMmy, ckmamaroun mpu  25°C  107mons/n. TakuMm duHOM, HOOYTOK IBOX
KoHIeHTpawiit mopiemioe 10™'%. Ileit moGyTok 36epirae moctiiiHy BedHuMHY i B
MPUCYTHOCTI PEYOBHMH, MPH JUCOLIIOBAaHHI  SKUX 3BUIBHIOIOTHCS BOJIHEBI Ta
rAPOKCUIIbHI 10HU. TOMy JOCTaTHbO BHU3HAYMTH KOHIIGHTPALII0 OJIHOTO 3 HHUX.
[IpakTH4HO BW3HAYAIOTh KOHIICHTPAIiI0 BOJAHEBUX 10HIB. OCKUIbKH KOHIICHTpAIIis
BOJHEBHX 10HIB MOJKE JOCATATH PI3HUX 3HAYEHb Yy MEXKaX pI3HUX TMOPSIKIB,
NPUIHATO BioOpaXkaTH ii 3Ha4eHHsIM pH, 1110 € Bi'€eMHUN JECATUHHUN Jorapudm.

[H' ]=10"" pH=-Ig[H']

Bu3HaueHHs KOHLEHTpauli BOJHEBUX 10HIB NMPOBOJAUTHCA B 1HTEpBail Big 1
10 10" Moub/n, mo Biznosizae snauensio pH Bix 0 10 14.

3nauenHs pH=7 BianoBigae HEHUTPaJbHOMY CTaHy PO3YMHY, 3HUXKEHHS LOTO
3HAYEHHS — KUCJIOTHOMY, a IMiIBUILIICHHS — JIyKHOMY .

3naueHHs pH € BaXJIMBUM NOKa3HMKOM KHUCIOTHOCTI a00 JIy»HOCTI BOAM 1
MOKa3ye€ BMICT PEYOBHH, II0 BUKJIMKAIOTH BIAMOBIIHY KHCJIOTHICTH a0O JIY)KHICTb.
BoHO cayXuTh JONOMIKHMM 3HAaY€HHSM TMpPU PI3HOMAHITHUX aHATITUYHUX
po3paxyHkax. Y OIbIIOCTI MNPUPOJAHUX BOJ KOHIICHTpAIlisl BOJHEBUX 10HIB
00yMOBJICHA JIUIIIC BIAHOIICHHSAM MK KOHIICHTPAIISIMU BUTBHOTO JIBOOKHCY BYTJICITIO
1 TiipokapOoHaTt-ioHa. Y nux Bumaakax 3HadeHHs pH xomuBaetbes Bin 4,5 no 8,3. Ha
3HaueHHd pH Mo’ke BIUIMBATH BMICT TYMIHOBUX pe4yoBuH, mnoriuHanHs CO, B
nporieci (OTOCHHTE3Y, a B OKPEMHUX BHUIIQJKaX 1 MIABUIICHUN BMICT COJIEH, IO
OiJBEPHEH] T1poii3y Ta 1H. Y 3a0pyJHEHHMX MOBEPXHEBHUX BOJAAX, KpIM IbOrO,
MOKYTh MICTUTHUCS 1 IHIL1 PEYOBUHH, B TOMY YUCJ1 CUIIbHI KUCIOTH T4 OCHOBH.

3nauenHs pH BU3HAYAIOTh EIEKTPOMETPUYHUM METOAOM, BHUMIPIOIOYHU
MOTEHI[1aJl, BAHUKAIOYMI Ha BIAMOBIAHOMY eJleKTpoi. BpaxoBytouu, mo pH Hepiako
€ pe3ydbTyIOUMM 3HA4CHHSM pIBHOBard pEYOBHH TMEPEMIHHOTO  CKIALY,
PEKOMEHY€EThCSI MPOBOAUTH BU3HAYEHHS BiApasy micis BiOopy mpobu. Skio ne
HEMOXJIMBO, TO PEKOMEHIYETHCS 10 MICIS aHai3y MPpoOy JTOCTABIISTH B CHEIaIbHIM
TSI (KMCHEBIM CKJISHII).

PO34nMHHUI KUCEHb

Bona, 1o KoHTakTye 3 MOBITPSIM, MICTUTh KUCEHb Y PIBHOB)KHIN KOHIIEHTpAIIil,
10 3aJIeKUTh BiJl aTMOC(EPHOTO THCKY, TEMIIEpaTypu 1 BMICTY PO3YMHHUX Y BOJII
coneit. Kucenp mae I'JIK y Boi, sike 3B€ThCSI KOHIICHTPAIII€I0 HACUYEHHS. 3HAYCHHS
KOHIICHTpAI[il HACUUEHHS 3aJIC)KHUTh B/l TEMIIEPATypH BOJIH (YUM BUIIIA TEMIIEPATYpa,
TAM HW)KYa KOHILIEHTpallsl HACUYEHHsS) Ta BIJ THUCKY (13 3pOCTaHHSM THCKY,
KOHIICHTpAI[ii HACUYEHHSI 3pOCTAa€), COJOHOCTI (13 3POCTAHHSM COJIOHOCTI,
KOHLEHTpAl[ll  HacM4YeHHs  3HWKYyeTbCcs).  CTymiHb  HAacCHYEHHS  KHUCHEM
BIIOOpaXaeTbCcsl y BiACOTKaxX. Bwict kucHIO y Boal konuBaerbest 0-14 wmr/m.
Konuenrparist Hacudenns npu temmnepatypi 20°C — 9,02 mr/n. Jins nutHOi Boju
I'’IK kucHIO 4 Mr/I.

Kucenp — pymidHHMK ycCiX TpoIECiB — aepoOHMX 1 aHaepoOHUX. YMOBHHI
KOPJIOH MK IIUMU MPOLIECAMH — KOHLIEHTpAIlisl KUCHIO = 4 MI/11. SIKII0 KOHLIEHTpaIis
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MEHIIIa, IOMIHYIOTh aHaepOOHI MPOIIECH, SKIIO O1NIbIa — aepoOHE OKUCICHHS. BMict
KHCHIO KOJIMBAETHCS 3 MIMOMHOK. 3anax CIpKOBOJHIO 1 METAJIEBHI MPUCMAK BOAM €
CB1JIOLITBOM TOT0, 1110 ICHY€ HEeCTaya KUCHIO.

JI>xepena BUKOPUCTAHHSI KHCHIO — MPOIICCH OKWCJICHHS OPTaHIYHUX PEYOBHH Ta
HEOpraHIYHUX, TUXAHHS.

OCHOBH1 BUMOTH, 1110 BUCYBAIOTHCS JI0 SIKOCT1 BOAM

OCHOBHUMH BUMOTAaMH, IO BHUCYBAIOTBbCS JO SKOCTI BOAM € Oe3neka B
0aKTepioJOTIYHOMY BIJIHOIIEHHI, XIMIYHUM CKJIaay Ta CHPHUSATIUBI OpPraHOJICNTHYHI
BrnactuBocTi (Tabnuis 2).

Taboamnus 2 — IToka3HUKH AKOCTI BOAU

HaiiMeHyBaHHS MOKa3HHUKA | Hopma, He 6iib1I HiK
Opzanonenmuyni NOKA3HUKU
3anax npu 20°C Ta npu Harpisansi 10 60°C, Gamu 2
Cwmak Ta npucmak npu 20°C, 6au 2
MyTHiCTb, MI/I 1,5
Konbopogicts, rpan 20
Toxasnuxu, wo enaueaoms Ha OP2aHOIeNMUYHI 61ACMUBOCHI 800U
Cyxwuit 3aHIIOK, MI/ 1000
Cynbdaru, Mr/a 500
Xnopinu, Mr/n 350
3amizo 3araipHe, MI/1 0,3
Mapranenp, M/ 0,1
Hunak, Mr/n 5,0
Homnipocdarn, MMOIB/I 3,5
KopctkicTs 3aranpHa, MMOITB/T 7
BonueBuii moka3HuK 6,0-8,5
Toxcuxkono2iuni NOKA3HUKU

AmroMiHi#, M/ 0,5
Bepwmiit, mr/n 0,25
Momnibaen, mr/mn 0,05
Munr'sik, Mr/m 2,0
ITAA, mr/a 0,03
CuHelb, MI/1 1,0
Cenen, mr/n 0,001
CtpoHMi#, Mr/mn 7,0
®Orop AN KIIMAaTUYHUX PalioHiB, Mr/i: 112 1,5

3 1,2

4 0,7
HirpaTu, mr/n 45

Mixpobionociuni nokaznuxu
Yucio MikpoopraHismis, mr B 1 e’ 100

Yucno OakTepiil rpynu KUIIKOBOI HaddyKd, IIT B 1
BOAM (KOJIi-1HACKC)

KaprorpadyBanHs exosioriynoi iHpopmartii

CTyneHT TOBHMHEH CaMOCTIHHO HaHECTH Micus BimOopy mpoO Ha KapTy
MicIieBOCTI. [IponoHy€eThCS BUKOPUCTOBYBATH OE3KOIITOBHY 1H(POPMAIIHHY CHCTEMY
Google Earth (http://www.google.com/earth/index.html)
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AHOTANII JUCIUTIITHA

Anomauina npozpamu naguanvhoi oucyunainu: MOHITOPHHI JIOBKLL/IA

Mema: (opMmyBaHHA TEOPETUYHHMX 3HAHb, YMiHb Ta MPAKTUYHUX HABUYOK Yy
rajxy3i ojep)kaHHs 1HQopMaIllli MOA0 IMOTOYHOTO CTaHy pPI3HUX KOMIIOHEHTIB
JOBKULIS (IMMOBEPXHEBUX, MIA3EMHUX, MUTHUX BOJ, aTMOC(EPHOro MOBITPS, IPYHTIB
Ta 1H.), OL[IHKMA PIBHIB ILIKIJJMBOIO BIUIMBY HAa HUX TEXHOI'C€HHUX HABAaHTa)XCHb,
IOPOrHO3YBaHHS  CTaHy JOBKUUIA Ha MEPCIEKTHBY, pO3POOKH  HAYyKOBO-
OOrpyHTOBaHUX PEKOMEHJAIIIH I0JJ0 MPOBEACHHS NPUPOJOOXOPOHHUX 3aX0/1B Ta iX
npeACTaBIeHHS Y KapTorpadiyHOMY BUTJISII

Ilpeomem: nep>kaBHa cUCTEMa MOHITOPUHTY JOBKLUIA B YKpaiHi

Mounimopune Ooexinnsa: 3araibHi YSIBICHHS @PO CHUCTEMY MOHITOPHUHTY
HABKOJIMIITHBOTO MPUPOJHOTO cepenoBuiia. MoHiTopuHr aTtmocdepu, Tiapocdepu,
mitochepu, GlOMOTIYHMX pecypciB Ta 010JOTIYHOTO PIZHOMAHITTS. MOHITOPHHT Y
cdepi nmoBomKeHHS 3 Bigxoaamu. O0’e€KTH Ta Cy0’€KTH MOHITOPUHTY Ta iX (YHKIII].
Meronuka npoBeACHHS BUMIPIOBaHb CKJIaAy Ta BIACTUBOCTEH PI3HUX KOMIIOHEHTIB
HABKOJIMIIIHBOTO MPUPOIHOTO cepenonuina. Kaprorpadysanus inpopmariii.

AHnomayus npozpammol y4eOHOl OUCUUNITUHDL:
MOHHTOPHHT OKPYKAIOIIEH CPE/IbI

Lleny: @opMupOBaHUE TEOPETUUYECKUX 3HAHUM, YMEHUMN, HABBIKOB IIOJYyYCHUS
uH(GOPMAIIMU TIPO COCTOSTHUE PA3UYHBIX KOMIIOHEHTOB OKPY>KAIOIIEH MPUPOAHOMN
cpelibl (MIOBEPXHOCTHBIX, MOA3EMHBIX, MUTHEBBIX BOJ, aTMOC(HEPHOT0 BO3/yXa, MOYB
U T.J.), OILIEHKa YPOBHEW aHTPONOT€HHOrO0 BO3JICUCTBUSA, MPOTHO3UPOBAHUE
COCTOSIHUS OKPY KAIOIIEH cpefibl, pa3paboTKa HayYHO-00OCHOBAHHBIX PEKOMEH 1Al
BHEJIPEHUS IPUPOOOXPAHHBIX MEPOTIPUITHIA U KapTorpadupoBaHre IKOIOTHUECKON
uH(popMaIuu.

IIpeomem: rocyiapCTBEHHash CUCTEMa MOHUTOPUHIA OKPY>KAIOIIEH MPUPOIHON
cpenpl B YKpauHe.

Monumopune oxpyascarowell npupoonou cpeovi: OO01IME NPEACTaBICHUS PO
CUCTEMY MOHMTOPUHIA  OKpyXatouieil cpenbl. MoOHHUTOPUHT  atMmocdepsl,
ruapocdepsl, auTochepbl, OHUOJOTMYECKUX  PECypcoB U  OMOJIOrMYECKOTrO
pazHooOpa3usi. Metoauka nmpoBeJeHU U3MEPEHUN COCTOSIHUS U CBOMCTB pa3INYHBIX
KOMITOHEHTOB OKpy:katouiei cpenbl. Kaprorpaguposanue nupopmanuu.

Course summary to the: ENVIRONMENTAL MONITORING

Target: Advance of theoretical and practical knowledge on the obtaining of the
information on the current state of the natural environment (air, surface and ground
waters, soil, biota), environmental impact assessment, development of environmental
protection technologies, mapping of the study area.

Subject: Governmental system of environmental monitoring in Ukraine.

Environmental Monitoring: Basic information about the structure of the
environmental monitoring system in Ukraine. Monitoring and impact assessment of
air, water, soil and biota. Sampling of water, air and soil. Mapping of the study area.
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