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1. Onuc HABYAJBHOI AUCHUILTIHA

«OcobamBocTi hopMyBaHHS MTOTPIITHOCTEN OPU OMIHIOBAHHI €KOJIOTTYHOI Oe3IeKn
00 ' €KTIB JTOBKIJLISD

(Ha3Ba)

I'any3b 3HaHBb, CHIENiaJbHICTh, OCBITHil CTYNHb

["asry3p 3HaHB 10 IMpupoguuyi HayKu
OCBITHBO-HAYKOBH TpeTii
piBEHb
OCBITHI CTyNIHb TOKTOp Gismocodii
CrermajipHICTh 102 «Ximis»
OCBITHBO-HAYKOBA Ximis
nporpama

XapakTepuCTHKA HABYAIBLHOI UCIUILTIHHA
Bun BHUOIPKOBA
3arajbHa KUIBKICTh TOJIUH 150
Kinbkictes kpegutiB ECTS 5
KinbkicTh 3MiCTOBHX 3
MOJYJIIB
é};%i)(;zm HpOCKT He nependaueno
HapuasibHa mpakTHKa He nepenbaueno
dopmMa KOHTPOJTIO €K3aMEH

IHoka3HMK HABYAJBHOI JUCHMILTIHY JJI51 JEHHOI Ta 32049HOI ()OPMH HABYAHHS

neHHa ¢popMa HaBYaHHS | 3a04Ha (popMa HaBUAHHS

Pik miarotoBku (Kypc) 2 2

Cemectp 3 3

JIek1iiia1 3aHATTS 20 10
[IpakTryHi, ceMiHAPCHKI 30 20
3aHSITTS

JlabopaTopHi 3aHATTS

HaBuanbsHa mpakTruka

CamocrTiiina poboTa 100 120

InuBinyanpHI 3aBIaHHS
KUIBKICTE THIKHEBUX 5 5

ayJIMTOPHUX TOJUH JJIs
JeHHO1 () OpMH HaBYAHHSI




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIMILIIHA

Ipenmer aucuumiainm «Oco6auBOCTI (HOpMYBaHHS MOTPIINIHOCTEH Mpu
OIIHIOBAaHHI €KOJOTiYHOi Oe3mekr 00 €KTIB JOBKIUISH» € BHUBYATA OCHOBHU
METPOJIOTIYHOTO OIIHIOBAHHS XIMIYHUX, (I3UKO-XIMIYHUX aHATITHYHUX METOIIB,
SIK1 3aCTOCOBYIOTHCSI Y MPOBEICHHI OLIHIOBAHHS CTaHy MOBKULISA (MOBITPSA, BOIH,
IPYHTY, POCIIMHHUX Ta TBAPUHHUX OPTaHi3MIB TOIIO); OCBOITH METOJIM BU3HAYAHHS
MO>KJIMBHX JKepesl BUHUKHEHHS MOTPIIIHOCTEN (BUIAJKOBUX Ta CUCTEMATHYHUX )
Ta iXHBOI'O YCYHEHHsI; HABUMTHUCS 1HTeprHpeTallii (OI[iHIOBAaTU BiATBOPIOBAHICTb,
JIOCTOBIPHICTh, TOYHICTh Ta TMPaBWIBHICTh) JaHUX aHAI3IB 3 ypaxXyBaHHSIM
MIHJIMBOCTI CKJIaJly Ta BJIACTUBOCTEH 00’ €KTIB JOCIIPKEHHS Y Yaci Ta MPOCTOPI.

MeTow BMBYEHHSI JUCHUIUIIHU € PO3MIMPEHHS YSBIEHb MPO crenudiky
XIMIYHOI ~MeTpoJiorii, crnocobax oOOpoOKM Ta y3arajdbHEHHS aHaJIITHYHOI
iH(popMarllli, OCHOBHUX JDKeperaax MOrpilIHOCTEd Ta IXHBOI BCEOIYHOTrO
OLIIHIOBAHHS TPU BUKOHAHHI JOCIIJKEHb CTaHy OO’ €KTIB HaBKOJHUIIHHOTO
CepeOBHIIIA.

3agaya AMCHMIUIIHU: PO3BUTOK y 3/100yBayiB ysBIECHb PO JDKEpena Ta
dbopMyBaHHS TOTrPIIIHOCTEH TMpHU aHaimi3i OO0 €KTIB  JOBKULISA, CHoco0ax
OLIIHIOBAHHS MPABWIBHOCTI Ta MPEUU3IAHOCTI pe3yJbTaTiB  aHATITUYHUX
JIOCITIJIKE€Hb, OCBOEHHS MOJIO’KEHb HOPMATHBHHUX JIOKYMEHTIB B 00JIaCTI XIMIYHOT
METpPOJIOTIi Ta HAOYTTS HAaBHUYOK 3aCTOCYBaHHS OJICp’KaHUX 3HAHb B MPaKTUYHIN
JUSTTBHOCTI 3 METOIO OIIIHIOBAHHS CHUCTEMAaTUYHUX, BHUIIQJKOBUX MOTPILIIHOCTEMH,
MpPOMaxiB  pe3yjbTaTiB  aHalizy OO0’ €KTIB HABKOJHUIIHHROTO  CEPEIOBUIIA,
O3HAWOMJICHHSI 3 TMPUHIUIIAMH XEMOMETPHKM (HAyKd Ha CTHKY MPUKIAIHOL
MaTeMaTUKM Ta XiMii, IO 3aCTOCOBYEThCS JJIi BHUPIIMICHHS OIKMCOBUX Ta
IHTENEKTYyaJIbHUX 337a4 B XIMIYHOMY aHalli3l): JUCIEPCIHHOr0, KOPENSIiHHOrO,
pEerpeciiHoro aHamizy.

[IpuknanoM aKTyaJabHOCTI METH JUCLUMIUIIHY, 337a4 Ta 1i IPEAMETY MOXKE
CIIyryBaTH HacTynHui (axt. s psay HOpMOBaHUX MapaMeTpiB SKOCTI BOJU MEXI1
BU3HAUYCHHS (YYyTJIMBICTh) THUIOBUX AQHAITHYHUX METOAIB Ta METOAUK, SKI
BUKOPUCTOBYIOTHCS y OUIBIIOCTI BUMIPIOBAJILHUX J1A0OPATOPI CBITY, BUILA, HIXK
BCTAHOBJICHA BEJIMYMHA rpaHUYHO jgonyctumux koHienTpaiii (I'JIK) (ta6a. 1). Ha
Takuid aOCypAHUU MOMEHT 3BEpTAa€ThCS yBara B 3BITI, MIATOTOBAHOMY IIpU
BukoHaHHl miporpamu OOH 3 cucrem T700aJBHOTO MOHITOPUHTY JTOBKLLIS
«/lomoBiAL TIPO PO3BUTOK TIIOOATHHOTO 1HJEKCY SKOCTI MUTHOI BOJAM Ta aHAJI3
gyTiauBocTi» (Global Drinking Water Quality Index Development and Sensitivity
Analysis Report. Prepared and published by the United Nations Environment
Programme Global Environment Monitoring System (GEMS)/Water Programme —
2007. — United Nations Environment Programme Global Environment Monitoring
System/Water Programme. — Ontario, Canada. — 58 p.
http://www.un.org/waterforlifedecade/pdf/global_drinking_water_quality_index.p
df. Cmig BiAMITHTH, 110 OUTBLIICTh BKa3aHMX B TaOj. |1 MOKAa3HUKIB CaHITAPHO-
TITEHIYHOT TPYIHU SKpa3 1 BAHOCITHCS /10 peuoBHH 1 Ta 2 Kilacy HeOe3MneKH.



Tabmumg 1 —

IToxa3HMKH SKOCTI

BOIHU, MCXKaA

aHATITUYHUMH METOJaMu BuIla, HxXk HopmaTueu BOO3

BHU3HAUCHHA AKHX

['pyna noka3HuKIB [TapameTp Mexa BU3HAUYECHHS Hopwmartus,
SIKOCT1 IIUTHOI BOJIH, OJIMHUIII
IO SIKUX BITHOCUTHCS BUMIPIOBaHHS

napameTp
CaHiTapHo_ririeHqui Muin’ gk 0,013-0,8 0,01 mr As/am?
Kanmin 0,0038 — 5 0,003 mr Cd/nm?
Xpom 0,07 -2 0,05 mr Cr/am’
Mings 5 2 mr Cu/am>
CBunernsn 0,011 -1 0,01 mr Pb/nm?
Mapranenn 1-1,1 0,4 Mr Mn/nm>
Pryts 2-200 1 mxr Hg/nm?®
Oprano JEITUYH] AnromiHil 0,102 -1 0,1 mr Al/nm?
3aiizo 0,5-12 0,3 mr Fe/nm®
MikpoOiooriusi ®dekanbpHi KOTi- 16-110000 10 KYO/100 mn
dopmu

OCHOBHUMHU  JTUCUHUILIIHAMU,
OCBOEHHIO JIAHOTO KYpCY, €:

- Heopraniuna, ananitudsa, GpizudHa, KOJIOiTHA X1Mis;

- OCHOBU CTaTUCTUKHU Ta METPOJIOTI;

- [Hnpopmarriiini TEXHOJIOTI;

- ExoTOKCHKOIOTIS;

- MeTononoris opranizailii HAQyKOBUX JOCIIIKEHb;

- [IpupoaooxopoHHE 3aKOHOIaBCTBO;

- Exonoriynuii MOHITOPUHT JOBKIJIJISA,

- IIpupoa00XOpOHHMI KOHTPOJIb;

- HopmaTuBHO-TIpaBOBE perytoBaHHS MPUPOIOOXOPOHHOT ISITHHOCTI;

- Ilpodeciiina exooriuyHa AisSUTBHICTH €KCIIEPTa €KOJOTTYHOTO KOHTPOJTIO.

OcCBO€EHHS KypCy IOBHHHO 3a0€3MEYMTH 3HAHHS METOJIOJIOTII MOIIYyKYy Ta
BU3HAYAHHS MPUYMH BUHUKHEHHS Ta JDKEPEN MOTPIIIHOCTEH XIMIYHOTO aHaji3y
00’€KTIB HABKOJMIITHHOTO CEPENOBHUINA; OCBOEHHS HABUYOK paIllOHATBHUX
OpPUIOMIB ~ pO3paxyHKY  OCHOBHMX  KUIBKICHMX  TIOKa3HUKIB  BHUOIPKH,
CUCTEMAaTUYHUX Ta BUMAJKOBUX IMOTPINIHOCTEH aHami3zy, TOOTO BMIHHS OI[IHUTH
MPaBUWIBHICTh Ta TOYHICTh PE3YJIbTATIB, BUABUTH E€KCTpEMajbHI 3HAYECHHS Ta
OI[IHUTU iXHIO JIOCTOBIPHICTh. 37100yBad MOBUHEH OCBOITH METOAM Ta IMIJAXOIU
IPaMOTHOI MaTEMaTUYHOI 0OPOOKHU Pe3yIbTaTiB €KCIIEPUMEHTATbHUX BU3HAYEHD, B
TOMY YHKCJI1 aHaJi3yl0YHM BEJUKI 32 00°’€MOM MacHBHU 0araTopiyHUX CIOCTEPEKEHb
JUTS OLIIHFOBAHHS TEHISHIIIN (HAPUKIIaI, 3MIH KIIMaTy).

OnanyBaHHS 1€l TUCIUIUIIHM Ja€ MalOyTHIM CHeEIlianicTaM MOXJIHMBICTb
KBaTI(pIKOBAHO  OI[IHIOBATH pE3yJbTaTH aHANITUYHUX JIOCHIDKEHb CTaHy
KOMITOHEHTIB Olocdepu Ta TexHOchepHu; MPOBOAUTH MATEMATHUYHY OOpPOOKYy 3
BUKOPUCTAHHSAM TPUHIIMITIB KOPEJSAIIIHHOTO, PETPECUBHOTO aHAJI3Y ISl TOOYI0BU
eKOJIOTITYHUX MoJenel (Hampukial, (QyHKIIOHYBaHHS O10r€OLeHO031B, MPOIECIB

BHBYCHHA AKHX IIOBHHHO IICPCAYBATHU



eBTpodikallii MPUPOJHUX BOJHUX OO0 €KTIB; PO3MOAUTY 3a0pPYyJHEHHS MOBITPS
TOIIIO).

B pe3ynbTaTi BUBUEHHS TUCUHUILIIHU 3100yBay TOBUHEH:

3HATM:

- [lizxonqn Ta METOAM XIMIYHOI METPOJIOTii, OIIHKY aHaJIITHYHOTO
BHUMIPIOBAHHSA SIK METPOJIOTIYHY TIPOLEAYPY;

- Metoau HaykoBO OOIpYHTOBaHOI MaTeMaTHyHOi OOpOOKM pe3ysbTaTiB
EKCIIEPUMEHTY, B TOMY YHCJII BEJIMKUX 32 00’ €MOM MACHBIB JaHUX, SIKi OJICPKYIOThH
B IIPOIIECI MOHITOPUHTY CTaHy HaBKOJIHMIIIHBOTO CEPEIOBHUIIIA;

- Sk BUKOHYBaTM BHMOTH HOPMATHBHUX JOKYMEHTIB TIpu 0OpoOIIi
pE3yNbTATIB aHATI3Y HABKOJUIITHHOTO CEPEIOBUIINA;

- Ilpouenypy BHUSBICHHS HEIOCTOBIPHHUX PE3YJIbTATIB Ha JHKEPEN MOSBU
MOTPIITHOCTEHH;

- SIKk BUKOHYBaTH BUMOTU HOPMATHMBHHMX JIOKYMEHTIB IMpHU OOpOOIIIOBaHHI
pe3yJbTaTiB 00pOOKH TaHUX IIOA0 aHATI3Y CTaHy JOBKLILIS;

BMiTHu:

- BukopucToByBaTH perpeciiHuii Ta KOpessiitH1i aHai3;

- BuxopucrtoByBatH KputTepii OIliHIOBaHHI BHOIpOK, TaOIW4YHI Ta
KOPEJIbOBAHO BETUYHHY;

- KopucrtyBartucs nporpaMHUMH IHCTPYMEHTAMU JJIS CTATUCTUYHOT OOPOOKH
pe3yibTaTiB aHATITUYHUX JOCHIHKEHb Ta MOIIYKY JpKepenl morpimHocted: MS
Excel; maketiB Oe3kOmTOBHMX mporpaMm (Hampukiaa, Sicyon calculator v5.8
(http://www.sicyon.com/); FreeMAth (http://freemat.sourceforge.net/) Ta iHIIHX);

- CTBOpIOBaTH HOBI 3HAHHS YE€Pe3 OPUTIHAIbHI JOCHIJKEHHS, SIKICTh
SAKUX MOX€e OyTH BU3HAHA Ha HAI[IOHAIIbBHOMY Ta MI>KHAPOAHOMY PiBHSX;

- OpaTh ydacTb Y HAyKOBHX JUCKYCIIX Ha MDKHApOJHOMY pPiBHI,
B1JICTOIOBATH CBOIO BJIACHY TMO3HUIIII0 Ha KOH(DEPEHIIisX, ceMiHapax Ta opymax;

- bpatu y4yacTh y KpUTHYHOMY Jiano3i Ta 3allKaBUTU pe3yibTaTaMu
JTIOCJIIJDKCHHS,

- [IpoBOIMTH KPUTUYHUI aHam3 pi3HUX 1HOOPMAIIHHUX JKEpE,
KOHKPETHUX OCBITHIX, HAYKOBUX Ta MPOQPECIHHUX TEKCTIB y Tally3l €KOJIOT14HO1
Oe3MeKu, eKOJIOTIYHOT XiMil, €KOJIOTIT Ta CYMIKHUX TalTy3eH;

- Kputnuno crnpuiiMaTé Ta aHamizyBaTH 4yl AyMKUA W 17el, IIyKaTH
BJIACHI NUISIXU BUPIMIEHHS MPOOJIeMH, 3MIMCHIOBATH KPUTHYHUN aHaJ3 BIIACHHUX
MaTepiais.

OCHOBHMMH KOMIETEHTHOCTSIMM, SIKUMU TTOBUHEH OBOJIOAITH 3700yBay B
pe3ynbTaTiB BUBUCHHSI IUCUUILIIHY €:

3azanvHi KOMnemeHmHoCmi:

3KS5. KoMIIeKCHICTh Ta CHUCTEMHHUN MiAX1J J0 TMPOBEACHHS HAYKOBUX

JOCHIKEHBb Ha PiBHI JOKTOpa (isocodii.

3K8. KoMiuiekcHicTh B Opraizaiii TBOpYOi AISILHOCTI Ta MPOIECY
NPOBEJEHHS HAayKOBUX [JOCIIKEHb. 3MaTHICTh OpPraHi30BYBaTH TBOPUY
TISTIBHICTD Ta MPOLEC TPOBEACHHS HAYKOBUX AOCTIIKEHb.



3K9. 3nmatHICTh OLIIHIOBAaTH Ta 3a0e3rnedyBaTH BUCOKY SIKICTh BUKOHAHHUX
pOOIT.

Cneuianwni (paxoei, npeomemmni) KomnemenmHuocmi
®K1. KommiekcHicTh y TpOBEAEHHI AOCIKEHb y Taly3l Ximii.

®K6. KowmmiekcHicTh Yy TMPOBEIEHHI KPUTUYHOTO aHami3y pi3HUX
iH(OpMaLIMHUX JDKEpeNl, aBTOPCHKUX METOJMK, KOHKPETHUX OCBITHIX,
HAyKOBHX Ta MpoQecifHuX TEKCTIB y Tramy3l Ximii, OXOpOHH
HABKOJIMITHBOTO MPUPOJHOTO CEPEJIOBUILA 1 PAI[IOHAIBHOTO BUKOPUCTAHHS
NPUPOIHUX PECYPCIB.

OK7. KoMIIIeKCHICTh Y BHUSBJICHHI, IMOCTAHOBII Ta BUPIIICHHI HAYKOBUX
3a1a4 Ta mpodsieM y raiay3l Ximii, OXOPOHH HABKOJMIIHBOTO IPUPOJIHOTO
CepeIOBHIIIA.

®K19. 3paTHICT BU3HAYATH 3aJIEKHICTh MApaMETPiB CEpeoBHUIA BiJl
NPUPOAHUX Ta AHTPOIIOTC€HHUX (PAKTOPIB IMPU BUKOPUCTAHHI MaTEMATHYHUX
MoJieJIell, IPOTHO3yBaTH 3MIHM B €JIEMEHTaxX JOBKULIS B 3aJI€)KHOCTI Bl
IHTEHCUBHOCTI TEXHOT€HHMX BIUIMBIB, AMHAMIKY IOLIMPEHHS OKpPEMUX
KOMIIOHEHTIB B IPYHTI Ta BOJHOMY CEPEJOBHILLI.

Ilpozpamui pe3yromamu HAGUAHHA:
[IP5. 3nanmus ma poszyminns Teopii Ta METOIOJOTIi CHCTEMHOrO aHali3y;

3HAHHA mMa pPO3YMIHHA €TaliB peai3alii CHUCTEMHOr0 MiAXOAYy TIpH
JOCTIDKEHHI XIMIYHMX TIPOIECIB Ta SBHIN, 6MiHHA Md HABUYKU
BUKOPUCTOBYBATH METOJIOJIOTII0 CHCTEMHOI'O aHai3y B XIMii Ta €KOJIOT1i.

[1P8. 3nanns MeTOAWK Ta aNrOpUTMIB OOPOOKH BETUKHX MAaCHBIB JaHUX
3a JIOMOMOT 00 1H(POPMAIIHHUX TEXHOJIOTIH.
[IP19. 3umanua MeTomoONOTIA  TPOBEJAEHHS OOpOOKM Ta  aHali3y

EKCTIIEPUMEHTAIIbHUX 1 00U CITIOBAIBHUX JIAaHUX.

[1P25. 3nanusa MeToANK pO3paxXyHKY 1HTErPAIBHOTO €KOJIOTTYHOTO 1HACKCY
IIPH OIlIHIII CTaHy BOJHUX 00’ €KTIB;

[1P28. Bminna ma Haguuxku OPraHi30BYBaTH TBOPUY HISIBHICTb, MPOIIEC
NPOBEJCHHS HAYKOBUX JOCIIIKEHb, OLIHIOBATH Ta 3a0e3MeuyBaTH SKICTh
BUKOHYBaHUX pOOIT B rayry3i XiMmii Ta CHOPIAHEHUX Traly3sx.

[1P51. Ha mincraBi ysBiACHb MPO METOAU TIPOBEICHHS HAYKOBHUX
JOCITIKEHb OOMpaTH HAMOIIBIN ONTHMAJIbHI METOOJIOTIT IPOBEICHHS
JOCITTHUIIBKOT pOOOTH.



3. CTpyKTypa HABYAJBHOI AU CIUILIIHA
MTOBHOT'O TEPMIHY JICHHOI (3a04HO1) (hopMU HaBYaAHHS

Kinexicte rogua

JeHHa Gopma 3aouna popma

Ha3Bu 3MicTOBHX MOAYIIIB 1 - -
y TOMY YHUCII y TOMY YHUCITi

TeM
c.p

YChOTO
YChOTO

7| m |mab| iHx | c.p. a | o | nab | iHg

3micToBuii MoayJib 1. 3arayibHi KOHIENIT XIMIYHOT METPOJIOTIi B aHaJIi31 TOBKIJUIS

Tema 1. Beryn. Ilpenmer,

3a7a4i, 3HAYEHHS TUCLUILIIHA
JUTSL €KOJIOTIYHHX JAOCTIKeHb. | 12 | 2 | 2 8 12 | 2 10
Crnenudika XIMI9HOTO aHATI3Y
SIK METPOJIOTIYHOT TUCIUILITIHH.

Tema 2. 3aranpHi 14 2] 2 10 | 14 | 2 |1 11
METPOJIOTIYHI XapaKTePUCTUKH
METO/IIB aHANI3y JOBKIJIIA
(4yTIHBiCTh, MiHIMaJIbHA
(rpaHWMYHA) KOHIICHTPAIIisI
TOIIIO)

Tema 3. XapakTepucTuKa 24 12| 4 18 124 |21 21
OCHOBHUX TEXHIYHHX 3aCO0iB
BUMIPIOBAaHHS ITapaMeTpiB
JOBKIJUIS

Bceboro mopyas 1: 50 | 6 8 36 | 50 | 6 |2 42

3microBuii Moayab 2. OCHOBHI MOHSTTS MaTeMaTHYHOT CTATUCTUKU Y 3aCTOCYBaHHI JI0 aHATI3y
00’ €KTIB HABKOJUIITHHOTO CEPEIOBHUIIA

Tema 4. OcHOBH1 TOJIOKEHHS 18 | 2] 6 10 | 18 | 2 |2 14
MaTEeMaTHYHOI CTATUCTUKHU Ta
BUIAJIKOBI OTPIIIHOCTI.
CranpapTHe BiIXUJICHHS,
JMcTiepcis, A0BIpUUil IHTEpBal.
CucremMaTu4Hi NOTPILIHOCTI,
JDKepena Ta METOJU YCYHEHHS.

Tema 5. HopmanbsHuii po3no- 28 14| 6 18 | 28 | 4 | 2 22
nin 'ayca, ioro BmacTUBOCTI
Ta 3aCTOCYBaHHS JJIs aHANI3Y
00’€KTIB JOBKULISA. ACUMETPist
Ta €KCIIECH PO3IOIIITY BUTIA/I-
KOBUX BEIIMYMH MPHU aHATI31
npupoaHuX 00’ ekTiB. Posmo-
nimu Cterofenta, [lipcona,
®imepa, Koxpena. Bukunu.

Bceboro mopyas 2: 46 | 6 | 12 281 46 | 6 | 4 36
3microBuii MoayJsb 3. Perpeciiiuii, KopensiiHui Ta qucnepciiHuil aHaizu
Tema 6. Perpeciitnuii Ta ko- 26 | 4] 4 18 1 26 | 4|2 20

PENSIIIIHNN aHami3 Ta iX
3aCTOCYBaHHA B aHaJi31 mapa-
METpiB 00’ €KTIB JOBKLJIIS.

Tema 7. lucnepciiinuii aHa- 28 | 4| 6 18 | 28 | 4 |2 22
JI3 B aHAJTITAYHIA XiMil.




Kinexicte rogua

JeHHa Gopma 3aouna popma

Ha3Bu 3MicTOBHX MOJIYIIIB i -
y TOMY 9HCITI

y TOMY 9HCJI

TEM
I I

YChOTO
YChOTO

7| m |mab| iHx | C.p.

: C.
1a0 | 111 p

Meroau OLiHIOBaHHS BiATBO-
PIOBAHOCTI pe3ybTaTiB MIPH
aHaJi31 00’ €KTIB HABKOJIHIII-
HBOTO CEePEIOBHUIIIA.

Bcboro moayans 3: 54 8 | 10 36 | 54 | 8 | 4

42

Yeworo rogua | 150 [20] 30 || | 100 | 150 | 20 |10 | | | 120

4. TeMu npakTUYHUX (JIA0OPATOPHUX) 3aHATH

Ne Ha3zBa temu

KinbkicTs roaus,

JEHHA/320UHAa

1. |BumiproBanbpHi neperBopeHHs. Po3mip Ta 3HaueHHS (i3MYHOI BEITHYMHH.
OcHOBHI Ta MOXiJHI BETUYMHU, BUMIpIOBalbHE NepeTBOpeHHs. Knacudikaris
BUMiptoBaHb [IpHHIMOHN, METOOM Ta METOJUKM BUMIPIOBaHHA. 3aco0u
BUMIPIOBaHHS, YMOBHM BHUMIPIOBaHHS Ta iXHIil BIUIMB Ha MOTPIIIHOCTI

4/1

2. |CucremaruuHi NOXMOKM XIMIYHOrO aHaiizy. Tpu TuUOM cUCTeMaTHYHOI
NoXMOKHU, IMOCTifiHA Ta MpOMNOpLiifHa cUCTeMaTW4yHl MoxXuOku. Meroau ix
BU3HAYEHHS.

4/1

3. |IloxuOku peakTHBHI (KJacu YMCTOTH PEAKTUBIB) METOAWYHI, IHTEpHpeTAalii.
[ToxnOku abCoIIOTHI Ta BIJHOCHI, CTaJll Ta MPONOPLIiiHI

4/1

4. |Hopmanphuii posnonul. OyHKIis HOpMaiabHOro po3nonainy. IlpuHuunu, sgxi
JekaTb B OCHOBI 3aKOHY HOpPMalbHOro posnoauty. Jleski cheuniaibHi
posnominu. t-posmoain (posmomin  CrthiogeTHa), f-posmomin  (po3mosin
®imepa). [TepeBipka HopMaTbHOCTI posnofiny. Kpurepiii BimmosigHocTi x>
(xci-xBagpar). HaOmmkeHi MeToau NEepeBIpKM HOPMAJIbHOCTI pPO3MOALTY.
Jlorapugmiuno HopmanbHul po3noaii. [lopiBHAHHS tucnepciil.

6/2

5. |Bu0ipka, omiHka i OAHOPIAHOCTI. BinTBOPIOBaHICTH PE3yNbTaTy XIMIYHOTO
aHanizy. Metoau Bu3HaueHHs BiaTBoproBaHocTi. Kputepii bapriera, ®imepa,
KoxpaHna.

6/2

6. |Dxepena BHUHUKHEHHS TOTPIIIHOCTEW WpHU aHali3l TIPYHTIB, TMOBITPS,
IPUPOJIHUX BOJ.

6/3

Pa3om no npakTu4HMM podoTam

30/10

5. KoHTpoOJIbHI NUTAHHA JJIA BHM3HAYECHHH PiBHA 3aCBOCHHHA 3HAHb

3100yBaYaMHu.

1. IIpenmer XiMigHOT MeTpOJIOTii BIIHOCHO aHAITHYHHUX JOCIIKEHb OO€EKTIB
JOBKLLIA, MeTa, 3ajJadi, MeToAW, crenudika MeToAiB MpodoBindopy Ta

TUIaHYBaHHS aHATITHYHUX JTOCTIKECHb.




2. Crnenu@ika XIMIYHOTO aHATI3y K METPOJIOTTYHOT TUCITUTLIIHU.

3. 3aranpHi METPOJIOTIYHI XapaKTEPUCTUKU AaHATNITUYHUX METOJIB aHali3y
00€KTIB TOBKIJUISI: Uy TIMBICTh, MiHIMaIbHa (TpaHUYHA) KOHIIEHTpPAITIS.
4. [Toxubkn B XIMIYHOMY aHami3y, ixHA Kiacudikamia (3a crmocoboM

BUPAKEHHS, 32 XapaKTepOM IMPOSABY; 332 XapaKTePOM 3aJIe)KHOCTI IMOTPIIIHOCTI
(omataHi 4M BiJ’€MH1); 32 TUIOM 3B’SI3Ky MIX TOTIPIIHICTIO Ta BUMIPIOBAHOIO

BEJIMUYMHOIO; 3a JDKEPEIOM TMOXOKEHHS - 1HCTPYMEHTaJbHI, pEaKTUBHI,
METOJIMYHI);

5. TloxubOxu abconoTHI Ta BITHOCHI, CTalll Ta MPOMOPIIiiiHI.

6.  ITlorpimHocTi 3aco0iB BUMIpIOBaHHS Ta iXxHe HopMyBaHHsS. Kiac TO4HOCTI
3ac001B BuMiproBaHHs. Criocobu moBipKu 3ac001B BUMIPIOBaHHS.

7. Knacudikariss BUMipioBadb (32 TOYHICTIO, MO KUIBKOCTI BHUMIPIOBaHb, 3a

XapaKTepoM 3MIHU BHUMIPIOBAHOT PEUYOBMHMU Y dYaci Ta MPOCTOPi, 3a CIOCOOOM
oJIep>KaHHS Pe3yJIbTaTiB; 32 YMOBaMHU, K1 BU3HAYAIOTh TOYHICTh BUMIPIOBaHb; 3a
CIIoco0OM BUpa3y pe3ysIbTaTiB BUMIPIOBAHHS).

8. [nsxu MiHIMI3ZaIlT TOXUOOK.

9. CucrematruHi MOXUOKM XIMIYHOTO aHamizy. Tpu THUNM CUCTEMaTUYHUX
MOXUOOK, METO/IU 1X BU3SHAUCHHSI.

10.  OmuiHka cuCTeMaTUYHOT MOTPILIHOCTI 32 CTAHAAPTHUM 3Pa3KOM.

11. IlpuitlomMu MiHIMI3alli IHCTPYMEHTAIBHUX MNOXHOOK — paHAoMI3alis Ta
pensiTUBI3alis.

12.  Meroau ycyBaHHS pEaKTUBHUX MOXUOOK, iXHS IHTEpHpETALIis.

13.  CraTuCTMUHMI  aHami3  pe3ydbTaTiB  XIMIYHOTO  €KCHEPUMEHTY -
BUMIPIOBAaHHS MTOKa3HUKIB CKJIaay Ta BIACTUBOCTEN OOKATIB TOBKIILIA.

14.  Bubipka, oliHIOBaHHS ii OJHOPITHOCTI.

15.  JoBip4i iHTepBaJIU 1 OI[IHKA iX BEJTUYHHH.

16. TlopiBHSHHS METOJIMK aHAJI3y 3a MOKa3HUKOM B1JATBOPIOBAHOCTI.

17. TlopiBusHHs naucniepciii. Buaminenns Ounbinoi aucnepcii 13 Oaratbox.
3HaueHHs, K1 MJ03P1I0 BUAUISIOTHCS (Tpy0l MpoMaxu, BUKUIIN).

18. IlepeBipka HOpMasibHOCTI posnoautry. Kpurepiii BignmoBimHocTi 2 (Kci-
kBaapar). HaOmwxeHi  MeTOOM  TEPEeBIPKM  HOPMAIBHOCTI  PO3MOALTY.
JlorapudmMiuHO HOpMaTBHUUN PO3MOII.

19. BiaTBOpIOBaHICTh pe3yibTaTy XIMIYHOTO aHamizy. MeToau BU3HAYCHHS
BinTBOproBaHocTi. Kputepii baptiera, ®imepa, Koxpana.

20. Poznonisn quckpeTHUX BUMAAKOBUX BenuuuH. Posnoin [lyaszoHa.

21. 3Hauyui uu@pu 1 npaBuia OKPYIJICHHS.

22. KoHieniiis HEBU3HAYEHOCT] B XIMIYHUX BUMIPIOBaHHSX.

23.  Kpwutepii nns omiHIOBaHHS BUKHJIIB PE3yJIbTAaTiB BUMIPIOBAaHb TP aHaIi31
00’€KTIB HABKOJIHUIITHLOTO CEPEIOBHUIIIA.

24. TlpobGnemu, siKi BUPINIYIOTHCS MpPU OOpOOIN pe3ynbTaTiB aHami3zy 00’ €KTIB
HABKOJIMILIHBOTO CEpPEIOBHUIIIA.

25. Oco6auBocTi (opMyBaHHS MOTPINIHOCTEN aHATI3y IPYHTIB.

26. IlorpimHocTi XIMIYHOrO  aHamizy moBiTps. Pomp  morpimmuocTtei
poOoBIIOOPY.



27. Cnenudika popMyBaHHS MOTPIIIHOCTEH aHATI3Y TPUPOIHUX BOJI.

28. ®opmyBaHHS MOTPITHOCTEH aHaJ13y BOJHHUX PO3YHHIB P13HOIT IPUPOJIN.

29. Poap XiMIYHOTO aHaII3y B CUCTEM1 MOHITOPHHTY 00’€KTIB HABKOJIHUIITHLOTO
cepenoBHIIa Ta 00’ €KTUBHOCTI PE3YJIbTaTIB.

30. Konnenmis I'’IK (rpanuuno nomyctumoro piBHa) Ta OBPB (opienToBHO
0€3MeYHrX PiBHIB BIUIUBY) 3 TOUYKH 30pPY METPOJIOTIUHUX XapaKTEPUCTHK METOIIB
IXHbOT'O BUBHAYCHHH.

6. MeToan HaBYaHHSA

[lin dYac BHUBYEHHS JUCHMIUIIHU BUKOPHCTOBYIOTHCSI ~ HOpPMAaTHBHI
JIOKYMEHTH, HAao4YHe OONaJHaHHA, KOMII'IOTEpHI NpOorpaMud 3 BiANOBIIHUM
OpOorpaMHUM  3a0€3MEYEHHSIM, HAaO4YHI CTEHJOW, KaTaJlor'M HOPMATHBHHX
JOKYMEHTIB, 3aKOHU Y KpaiHH TOILIO.

7. ®opMHU KOHTPOJIIO

1. YcHuii 1 MMCbMOBHM MOTOYHUM KOHTPOJIb 3HAHb.

2. ®opMu TUCTaHIIMHOTO KOHTPOIIIO Ha maTtdopmi E-learn.

3. ®dopmoro camocTiiiHOi poboTH 3700yBauya € BHBYEHHS CIHEIlaJbHOI
JiTepaTypy Ta BUKOHAHHS 1H/IMBIAyaJIbHUX 3aB/IaHb.

3. 3anik.

8. MeroanuHe 3a0e3ne4eHHs

HayxoBo-MeTomuyHe 3a0e3nedeHHs HaBUaJIbHOTO TMpoIeCcy Tmepemdadac:
HaBYaJbHI TJIAHU, MIIPYYHUKHU 1 HaBYaIbHI MOCIOHUKH; 1HCTPYKTUBHO-METOINYHI
Marepiany  Ja0OpaTOPHUX  3aHATH, JEpPKaBHI  CTaHAAPTH, I1HAMBIAYaIbHI
HaBYAJIBHO-JIOCITIAHI 3aBJaHHS;, KOHTPOJbHI POOOTH; TEKCTOBI Ta EJICKTPOHHI
BaplaHTH TECTIB JJI MOTOYHOTO 1 MIJICYMKOBOTO KOHTPOJIIO, METOIUYHI MaTepiaiu
JUTsL OpraHi3allli caMoCTiiHOT poOoTH 3100yBaviB.

9. PekoMeH10BaHa JiiTepatypa

OcHoBHa JriTepaTypa

()

1.  AmnamituyHa Xximis mnpupogHoro cepeposuma: Ilimpyuynuk / b. W
HaoOuganenp, B. B. Cyxan, JI. B. Kana0ina. - K.: JIubias, 1996. - 304 c.
2. XiMisi HaBKOJMIIHBOTO cepeaoBuina: Hayanbuuii mociOnuk /B.A.

Kominesuu, JI.B. Boitrenko, C.[[. Mensunuyk, M.JI. Menpanuyk. — K.: ®enikce,
2004. — 408 c.

3. [TerpoBcrka M. CranmapTu3ailisi, METPOJIOTiS 1 cepTUdIKaIlis JTOBKIJIIS:
HaBuajgbHUM mOCIOHMK [Enextponnuit pecypc] / M. IlerpoBcbka. — JIbBiB:
Bunapauumii nentp imeni IBana ®panka, 2010. — 420 c. — Pexxum moctymy:
https://geography.Inu.edu.ua/wp-content/uploads/2015/02/Petrov.pdf.
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4. Tlocymin FO.I. Metoagu BuMIpOBaHHS MapaMEeTPiB HABKOJHUIIHHOTO
cepenoBuma: Ilinpyunuk [Enextponnuii pecypc] /HO.I. Ilocynin. - Kwuis: Csir,
2003. - 288 c¢. — Pexxum pocrtymy: http://eco.com.ua/content/posudin-yui-metody-
vymiryuvannya-parametriv-navkolyshnogo-seredovyshcha.

5. OcHoBu MeTpoJiorii: [EnekTponnuit pecypc]: HaBu. moci0. / B. V. IrHartkiH,
O. B. Tomamescekuir, B. M. Maromun. — 3anopixoksa : 3amnopi3bKuit
HaIllOHanbHUI TexHiul lHuil yHiBepcuteT, 2017. — 120 c. — Pexxum goctymy:

https://eir.zp.edu.ua/bitstream/123456789/2174/1/Yhnatkyn Basics of metrology.
pdf.

JomxarkoBa Jiteparypa
1. XiMiuHi Ta (13UKO-XIMIYHI METOJIM aHaJI3y B €KOJOTTYHHUX JIOCIIKEHHSX /
Jlomuunpka A.®., Yaban H.®D. - JIeBiB: BupaBuuuwmii nenrp JIHY iM. IBana
®panka, 2009. - 304 c. —
2. OcHoBu MeTpoJiorii Ta 3acoOu BHUMIPIOBaHb: HaBYaRbHHUM MOCIOHUK
[Enextponnnii pecypc] / HA.M.Hecrepuyk, C.O. Ksitka, C.B. Tanbko.
Memnitonons: Bugasaudo-nomirpadivauii neHtp «JIrokey, 2017. 256 ¢. — Pexum
noctymy: https://core.ac.uk/download/pdf/161264979.pdf
3. AHamitnyHa ximis.  [liipydyHuK 718 BUIIMX HaBYaJIbHUX 3aKJajaiB
[Enextponnuii pecypc] / A.C. AnemacoBa, B.M. 3aiiues, JI.fI. €nanvea, H./I.
[lenina, C.M. TI'oxnzincekuit / Ilig pen. B.M. 3aiiueBa. — Jlonensk: JlonHY,
2009. —415 c. — Pexxum poctymy: https://www.researchgate.net/profile/Vladimir-
Zaitsev-2/publication/317318918 ANALITICNA HIMIA Analytical Chemistry/
links/5931dfeaaca272fc5508418 1/ANALITICNA-HIMIA-Analytical-
Chemistry.pdf.
4. Pradyot Patnaik. Handbook of Environmental Analysis Chemical Pollutants in
Air, Water, Soil and Solid Wastes [Electron source]/ P. Patnaik. — CRC Press,
2010. - &67 pp- — Available at:
https://www.academia.edu/20302429/Handbook of Environmental Analysis Che
mical Pollutants in Air Water Soil and Solid Wastes.
5. Linsinger, T. The Role of Reference Materials in Chemical Metrology / T.
Linsinger, E. Hendrik //. CHIMIA International Journal for Chemistry. — 2009. —
Vol. 63. — P/ 629-631. 10.2533/chimia.2009.629.

10. IndopMmaniitHi Ta HOPMATHBHI pecypcH

1. ICTY 2681-94 JlepxaBuuii ctanmapt Ykpainu. Merpororis. Tepmiau
Ta BHU3HaueHHsA. — Pexum pocrtymy: https://metrology.com.ua/ntd/skachat-dstu-
gost-gost-r/dstu/dstu-2681-94.

2. MetoauuHi BkaziBku «OOTrpyHTYBaHHS OPIEHTOBHHMX OE€3MEUYHUX DPIBHIB
BBy (OBPB) xiMiuHUX pedoBHH B aTMOc(hepHOMY TOBITPI HACEIEHUX MICIIh»
(3atBepmxeHo HakazoMm Ne 485 MO3 Vkpainu Big 7 xoBTHA 2004 p.). — Pexxum
noctymy: https://zakon.rada.gov.ua/laws/show/v5203400-90#Text
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3. Hakaz  MinekoHoMpo3BUTKY  Ykpainu  «[Ipo  3arBepmkeHHs
MDKITOBIPOYHHX 1HTEPBAIIB 3aKOHOJIABYO PETYyJbOBAHUX 3aC001B BHMIPIOBAJIBLHOI
TEXHIKH, 110 MepedyBaroTh B eKCILTyaTallli, 3a kareropisimu» 13.10.2016 Ne
1747. — Pexxum noctymy: https://zakon.rada.gov.ua/laws/show/z1417-16#Textro.4

4. Haka3z MinekoHOMpo3BUTKY YKpainu «lIpo 3arBepixkeHHS BU3HAYCHD
OCHOBHHX OAWHUIL S, Ha3B Ta BHM3HAYCHHb MOXITHUX OJWHHIB Sl, JECATKOBHX
KpaTHUX 1 YaCTUHHUX BiJl OMUHUIG Sl, TO3BOJICHUX MMO3aCHCTEMHHUX OJWHHUIIb, a
TaKOXK iX TmMo3HadYeHb Ta [IpaBui 3acToCyBaHHS OJWHUIIL BUMIPIOBaHHS 1
HaIMCaHHS Ha3B Ta MO3HAYCHb OJJUHUIh BUMIPIOBAHHS 1 CHMBOJIIB BEJIMYUH»
04.08.2015 Ne 914. — Pexxum moctymry: https://zakon.rada.gov.ua/laws/show/z1022-
15#Text

5. ACTY 7392:2013 Merpodoris. ATecTtailisi METOJUK BUKOHAHHS
BUMIipIOBaHHA. OCHOBHI MOJIOKEHHS Ta MOPSATOK BUKOHAHHS

6. TOCT 8.010-99 JlepxaBHa cuctema 3a0e31eueHHs €JHOCTI BUMIPIOBaHb.
MeTonuku BUKOHaHHS BUMipiOBaHb. OCHOBHI MOJIOKEHHS

7. COY PV 71.20-02568064.004:2015 PerionanbHa cuctema 3a0e3MeueHH
€THOCTI BUMIPIOBaHb. METPOJIOTTYHUIT MOHITOPHUHT. 3arajbHli BUMOTH Ta NOPSAIOK
MIPOBEICHHS.
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