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Crae poctynHum y Google Classroom nepeg noyatkom cemecTpy. MocunaHHa Ha

KYPC HaAa€ETbCA BUK1aJa4YEM.

Mporpama HaBYaNAbHOI AUCLUNAIHN

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

AHaNITUYHI MEeToAN € OCHOBOK ONA MPOBEAEHHA €KOJOMNYHUX AO0CAiAXeHb. BonogiHHA aHaNiTUYHUMM
MeTo4aMu A03BOINTb 3400yBavYam OTPMMYBATU AOCTOBIPHY iHPOpPMaLLito NPO CTaH AOBKINAA, NPUIMATH
3Ba*KeHi 1 0brpyHTOBAHI yNpaBAiHCbKI pilleHHA. Lli 3HaHHA Ta HaBUYKKU € BaXKAUBUMMU He nulie B chepi
3aXMUCTy AOBKINNA, a 1 B YCiX AOTUYHUX A0 €KONOTii chep, BKAKYAKUYM NPUPOAOKOPUCTYBAHHSA, CaHiTapito,
XapyoBy npomucaoBicTb Towo. 3a060yBayi HaB4YaTbCA pO3B'A3yBATM 3aj4adi B cdepi 3axuCTy
HABKO/IMWIHbOIO CEPEeAOBULLA, OTPMMYIOTb 3HAHHA CTAaTUCTMKM Ta MMOBIPHICHOrO aHani3y, BMIiHHA
BMKOPUCTOBYBATM CTAaTUCTUYHI MeToau Ana 0b6pobKM [aHMX, eKCnepTHi MeToaMm, 3HaHHA LWoa[o
BUKOPWUCTAHHSA NporpamHoro 3abesnevyeHHs A1a obpobKM AaHuMX Ta Bisyanisauii pesynbratiB. CTyaeHTH
HaBYaTbCs 3aCTOCOBYBATU peneBaHTHI MeToAMKM Bigbopy npob Ta ¢isnKo-ximiyHi meToau aHanisy
BiZINOBIAHO A0 UiNen gocnigykeHHA. 3000yBadi OTPMMaAOTb 3aTHOCTI 3aCTOCOBYBATM MaTemMaTU4Hi
CTAaTUCTUYHI MeToan ANnAa 0B6PO6KM AaHWX EKONOFYHUX [0CNiAKEeHb;, BUKOPUCTOBYBATM MpPOrpamHe
3abe3neyeHHsA AN eKONOTiYHMX A0CNiAXeHb; Biabupatn npobu Boau, FPYHTY, NOBITPA, GionoriyHmx
06'€eKTiB; BUKOPMCTOBYBATU Pi3NKO-XiMiYHI MeTOAU aHani3y AnA BU3HAUYEHHA 3abpyaHIOUYNX PEYOBUH Y



AOBKINNI TA iX BUNYYEHHA; [OTPUMYBATUCA €TUYHUX NPUHLMNIB Ta Npasua 6e3nekn npu NpoBeseHHi
€KOJIOTYHUX AoCcAiaXeHb.

MeTolo aucumnaiHM € NocuieHHs y 3400yBayiB HAaCTYMHUX KOMMNETEHTHOCTEM, 3a3Ha4YeHUX B OCBITHIN
nporpami:

®KO01 3paTHiCTb KOHTPOMOBATM M OLIHIOBATM EKOJOFiYHI PU3MKM BMNJANBY TEXHOreHHWUX OO’EKTIB i
rocnoAapcbKOl A4iANbHOCTI HA JOBKINAA.

®KO6 3paTHiICTb KOHTPONOBATU ¢  OUiHIOBAaTM e(dEKTUBHICTb NPUPOAOOXOPOHHUX 3aXOAiB Ta
3aCTOCOBYBaHWUX TEXHOJIOTIN.

3a3HauyeHi KOMNETEeHTHOCTI NOCWJIIOKOTb TaKi pe3y/ibTaTU HAaBYaHHA:

MPHO1 AHanisyBaTn CKNafHi CUCTEMM, PO3YMITU iX B3BAEMO3B A3KMN TA OpraHisaLiiHy CTPYKTYpY.

MPHO3 BuKOpMCTOBYBATM CydacCHi KOMYHiKaLiMHi, KOMN'tOTEPHi TEXHONOTIi Y NPUPOLOOXOPOHHIN chepi,
36upatu, 36epirat, 06pobaaTU i aHanizyBaTM iHGOPMaLLiDO NPO CTaH HAaBKOJINLLIHLOIO CepenoBMLLa Ta
BMPOOHMYOI chepun ansa BUPiWEHHA 3aBAaHb NpodeciMHOT AianbHOCTI.

MPHO9 OuiHtoBaTh 3arpo3u ¢isnyHoro, ximiyHoro Ta bionoriyHoro 3abpygHeHHA 6iocdepwm Ta ioro BNAUBY
Ha OOBKiNAA | NIOANHY, BMITU aHanNi3yBaT 3MiHM, WO BiAOYBalOTbCA B HABKOIMWHLOMY CEPeOoBML Nig,
BMNIMBOM MPUPOAHUX | TEXHOTEHHUX PAKTOPIB.

MpepmeT HaBYaANIbHOI AUCLUNAIHN — METOA0/0rA Ta NPAKTUYHE 3aCTOCYBaAHHA CYYaCHMUX aHANITUYHMX i
di3MKO-XIMIYHMX MeToAiB ONA OLUIHIOBAHHA Ta iHTepnpeTauil KiNbKICHMX | AKICHMX AaHMX Npo CTaH
KOMMNOHEHTIB HaBKOIMLIHbOIO CepeAoBuLLa 3 METO 06I'pYHTYBaHHA piweHb y chepi 3aXMCTy A0BKINNA.

2. MpepekBi3uTU Ta NOCTPEKBI3UTU AUCLMNAIHM (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 33
BignNoBigHOI0 OCBITHLOIO NPOrpamolto)

3006yTi ynpoaoBXK OMAHyBaHHA AUCUMNAIHM KOMMETEHTHOCTI i MPOrpamHi pes3ynbTaT HaBYaHHA
BMKOPUCTOBYIOTbCA Yy NOAANbLIOMY MPU MNPOXOAKEHHI 3400yBayamu BULLOI OCBITU MPAKTUKU Ta €
NiAFPYHTAM ANA BUKOHAHHA MariCTepCbKoi gucepTau,ii.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

Beryn

Tema 1. 3acTocyBaHHA AKICHOro aHanisy Ta iHCTPYMEHTaNbHUX METOAIB A1 OTPUMaHHA iHpopmaLii npo
AKICTb HAaBKONMLLHBLOMO cepeaoBmLLa

Tema 2. NMpUHUMAK KiNbKICHOTO aHani3y 3paskiB KOMMOHEHTIB HABKO/INLWHbLOIO CepeaoBumLLLA

4. HasuanbHi matepianu Ta pecypcum

basoBa nitepartypa

1. AHaniTMYHa Ximia : HaBYanbHU NocibHKK / O.10. Knukmpyk, A.B. LUnaHiHa, H.B. Kycak. utomup : XKOY
iMmeHi IBaHa DdpaHKa, nn «EBpPO-BonunHbY, 2022. 240 C. URL:
https://eprints.zu.edu.ua/34306/1/%D0%9D%D0%B0%D0%B2%D1%87%20%D0%BF%D0%BE%D1%81%
D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D
0%B8%D1%87%D0%BD%D0%B0%20 2022.pdf

2. CneunpakTMKymM 3 aHaniTMYHOI Ximii : HaBYanbHU nocibHUK / B.A. Konineswuu, J1.B. BolTeHKo,
T.I. Ywaniscbka, P.B. JlaBpuk, T.K. ManHuyk, 0.0. KpasueHko. Kuis: 04N «Exkcno-Apyk», 2024. 191 c.
URL: https://nubip.edu.ua/sites/default/files/u342/btb eko specpr 2024.pdf

3. Mnauyk J1. O. CuctemHi [ocnigXeHHA HaBKONULWIHBLOIO cepefoBULLA@: KOPNOPATUBHI €KOMOTiYHI
CUCTEMMU, XiMiYHA eKO0riA : NiAPYYHUK ANA CTYAEHTIB 3aknaais sMwoi ocsiti / J1.[. Naauyk, T.B. Kosyns,
N.N. Typeub, B.®. Moicees, |.HO. Abneesa. Cymmn : YHiBepcuteTcbka KHura, 2022. 459 c. URL:
https://opac.kpi.ua/F/?func=direct&doc_number=000642070&local base=KPI101



https://eprints.zu.edu.ua/34306/1/%D0%9D%D0%B0%D0%B2%D1%87%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B0%20_2022.pdf
https://eprints.zu.edu.ua/34306/1/%D0%9D%D0%B0%D0%B2%D1%87%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B0%20_2022.pdf
https://eprints.zu.edu.ua/34306/1/%D0%9D%D0%B0%D0%B2%D1%87%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%90%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B0%20_2022.pdf
https://nubip.edu.ua/sites/default/files/u342/btb_eko_specpr_2024.pdf
https://opac.kpi.ua/F/?func=direct&doc_number=000642070&local_base=KPI01

4. CUCTEMHWI aHaNi3 AKOCTI HABKOIMLLHBLOTO cepeaoBuLa: nigpyyHuk / T. A. CappaHos, f. O. AnameHKo,
B. 0. Mpuxoapko, T. M. WaHiHa, A. B. Yyrai, A. B. KonicHuk. 3a pea. npod. T. A. CappaHosa i npod.
A. O. AgameHko. Opgeca: TEC, 2014. 244 c.

5. Cnacbka O.A., Binokonutos 0.B., Atumwmn W.A. AHanituHa ximia Ta iHCTPYyMeHTanbHi meToam
ximiuHoro aHanisy / O.A.Cnacbka, O.B.Binokonutos, W.M.Atumwun K.: Bug-so Hau. asial. yH-Ty
«HAYapyk» 2021. 584 c.

[JopatKoBa nitepatypa

1. HamBaxKnmBiwwi iHCTpPyMeHTaNbHi MeToAN A0CNIAXKEHHA MiHEPaNbHOT CMPOBUHM: HaBYanbHWUIM NOCIOHMK
/ I.1.1a3apeBa. IHTepHeT-pecypc KMIBCbKOro HaLioHaNbHOrO yHiBepcuTeTy imeHi Tapaca LLeByeHKka. 2024
207 C. https://www.geology.knu.ua/media/library/docs/Lazarieva Metody doslidzh 2024.pdf
2. AHanitTmyHa ximis. XimiyHi metoam aHanisy: HaBYyanbHUK nocibHuk / J.M.UnraHok, T.0.By6ens,
A.B.BuwHikin, O.H0.Bawkeswny; 3a pea. npod. J1.M.UnraHok. AHinpo: AHY im. O.loHyapa, 2014. 252 c. URL:
http://library.dnu.dp.ua/Metodichki/analit chimija.pdf

3. MitpacoBa O. M. MpaKTUKyM 3 XiMiYHOrO MOHITOPUHTY AOBKiNAA : [HaBYaNbHWUI MNOCIBHUK | /
0. . Mitpsacosa, B. M. CmupHoOB. 2-re Bua. sunp. i gon. Mukonais : HAY imeHi MNetpa Mornnun, 2014. 160 c.
4. ®epoposa I.B. MpaKkTKym 3 Bioreoximii gna ekonoris: Hasy. noci6. K.: «<KHT», 2007. 228 c.

5. OpdaHoBa M. M. F'eoximis HABKONMLLHbOIO CEPeAOBULLA : KOHCNEKT nekKuin / M. M. OpdaHoBsa. IBaHo-
®paHKiscbK : IPHTYHT, 2010. 64 c.

6. bytueHko J1.I., TepeweHko O.M., YepbonKiHa P.l. 36ipHMK 3a4a4 3 aHaNITUYHOI Ximii. AKiCHUI aHanis.
HaBuyanbHuit nocibHuK. K.: EKMO, 2011. 182 c.

7. Bacunbkesuy O. I. Ximia HaBKONMWHbLOTO cepenoBuLla. Ximia opraHidyHmMx cnoayk. YactmHa 1. OCHOBHI
Knacu Ta byfoBa opraHiyHMX cnonyk [EneKTpoHHWUI pecypc] : HaBYanbHMM NOCIBHUK / O. |. Bacunbkesnu,
O. B. KodaHoea, 0. €. KodaHos ; KMl im. Irops CikopcbKoro. EnekTpoHHi TekcTtosi gaHi (1 daiin: 1,80
M6aiT). Kuis : KMl im. Iropa CikopcbKkoro, 2020. 92 c. URL: https://ela.kpi.ua/handle/123456789/33706
8. Bacmabkesuy O. |. Ximia HaBKOAULWHBLOIO cepenoBuLla. Ximia opraHiyHuUx cnoayk. YactmHa 2. MNoxigHi
anipatMyHMxX ByrnesoaHiB [EneKTpoHHWI pecypc] : HaBYanbHWIA MNOCIOHMK ana 3406yBadiB gpyroro
marictepcbkoro pisHa suwoi ocsitn / O. |. Bacunbkesuy, O. B. KopaHoBsa, O. €. KodaHos ; KMl im. Irops
Cikopcbkoro. EnekTpoHHi TekcToBi gaHi (1 ¢ann: 2,00 M6aiit). Kuis : KMl im. Iropa Cikopcbkoro, 2020.
153 c. URL: https://ela.kpi.ua/handle/123456789/33844

9. Bacunbkesnd O. |. Ximia HaBKOAMWHbLOrO cepefosBuwa. Ximia opraHiyHMX cnoayk. YactmHa 3.
Byrneeogu, apomaTuyHi Ta reTepoLMKAiIYHI Cnoiyku [ENeKTPOHHUI pecypc] : HaBYaNbHUI NOCIBHUK /
O. I. BacunbKkesuny, O. B. KodaHosa, O. €. KodpaHos ; KMl im. Iropa CikopcbKkoro. ENeKTpOHHI TEKCTOBI AaHi
(1 dann: 2,8 Mb6ant). Kuie : KNI im. Iropa Cikopcbkoro, 2021. 214 «c¢. URL:
https://ela.kpi.ua/handle/123456789/41896

IHpopmauiiiHi pecypcu

1. Penosutapiii BigakpuTux pAaHux pocnigxeHb HAH YkpaiHu. Penosutapint DataverseUA. URL:
https://opendata.nas.gov.ua

2. MynbTuaMcuMnAiHapHU penos3unTapin Harvard Dataverse. Harvard. URL:
https://dataverse.harvard.edu

3. PeecTp penosuTapiiB HaykoBux (gocniaHnubknx) aaHmx. Re3Data. URL: https://www.re3data.org/

Nitepatypy, 6ibniorpadia AKoi nogaHa i3 NOCMNAHHAM, MOXHa 3HAUTU B iHTepHeTi. JliTepaTtypy,
6ibniorpadia AKoi He MiCTUTb NOCMAAHHSA, MOXHa 3HaNTK B 6ibnioTewi KMl im. Iropa CikopcbKoro.

0O608B’s3K0BUM A/151 NPOYUTAHHSA € OKPeMI po3ainu 6a3oBoi nitepatypwm [1-5]. Po3ainn 6a3oBoi nitepaTypwm,
Lo € 060B’A3KOBMUMU N5 NPOYNTAHHSA, BUKNAAaY 3a3HAYaE HA BiANOBIAHOMY 3aHATTI. Yci iHWI niTepaTypHi
axepena € Heob0oB’'I3KOBUMMU, 3 HUMU PEKOMEHAYETHCA 03HANOMUTUCD.
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HaB4YanbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLUUNNIHM (OCBITHBOro KOMMNOHEHTA)

Mig yac BMBYEHHA maTepiany AMCUMNNIHM 3aCTOCOBYIOTHCA TaKi MeTOAM KONEKTUBHOrO Ta aKTUBHOIO
HaBYaHHA:

— 0COBUCTICHO-OPIEHTOBAHI TEXHOOTII, 3aCHOBaHI Ha aKTUBHMX GOPMax y MeToAax HaB4YaHHA: MO3KOBA
aTaka nif 4ac KONIEKTUBHUX [AWCKYCiN, PO3B’A3aHHA KeNnciB, iHTEepaKTMBHE CMiNIKyBaHHA; HAYKOBI
KoHdepeHLii Ta AucnyTu;

— meToan npob/ieMHOro HaB4YaHHSA, YaCTKOBO-MOLUYKOBI 3aBAaHHA, aHafiTMYHI gonosiai Ta aHanis
OKpEeMUX cUTyaLin (Kelcis);

— iHbopMaUiMHO-KOMYHiKaUiliHi TexHonorii, Wwo 3abe3neyyloTb NPOOGAEMHO-A0CNIAHNLBKUIA XapaKTep
npouecy HaBYaHHA Ta aKTMBi3aLil0 CaMOCTIiMHOI poboTM 3406yBadiB, AOMOBHEHHA TPAAULINHUX
HaBYa/NibHUX 3aHATb 3acobamm B3aEMOAil Ha OCHOBI MepeXeBUX KOMYHIKALIMHUX MOXKAMBOCTEMN
(i3 BUKOpUCTaHHAM mepexi IHTepHeT, nnatpopmm G Suite for Education (Google Classroom) nig vac
AVCTaHUIMHOrO HaBYaHHSA).

NeKuinHi 3aHAaTTA

JNleKUiliHi 3aHATTA cNpAMOBaHi Ha:

— HAZAHHA CY4aCHMUX Ta LiIICHMX 3HAHb 3 ANCUMNAIHY;

— BWXOBAHHA Yy 3806yBadviB npodeciiHO-AiN0OBUX AKOCTEM i PO3BUTOK Y HUX CAMOCTINHOINO TBOPYOro
MUCNEHHSA;

— PO3'ACHEHHA BCiX HOBOBBEAEHMX TEPMIHIB | NOHATD;

— BWKOPWUCTAHHA METOAMYHUX 0COBNMBOCTEN MOJAHHA MaTepiasy ANA KPAWoro MOro po3ymiHHA Ta
CNPURHATTSA;

— BUKOPUCTAHHA HAOYHUX eNIeMEeHTIB ANA CNPUMHATTA MaTepiany;

— AOCTYMHICTb ANA CNPUMHATTA KOHKPETHOIO ayAUTOPIELD;

— ¢popmyBaHHA y 3400yBayiB HeobXigHOI MOTMBALT Ta 3aLLiKaBNEHOCTI Y NPOAOBXKEHHI HaBYaHHA Nig yac
camocTiliHoi poboTy;

— 3anyyeHHsA 3006yBaviB 40 nNpouecy TBOPYOi pobOTU CMiNbHO 3 BUKIaZavyem, A0 reHepaLii HOBUX iaen
TOLLO.

dopmu NpoBeaeHHA NEKLIMHUX 3aHATb: NEKL,ii-NOBiAOMAEHHSA, NpobaeMHi neKuji, neKuii-guckycii.

TemaTuKa NeKuiiHUX 3aHATb Ta Nepenik OCHOBHUX NUTAHb
HasBa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb

Tema 1. 3acTocyBaHHA AKICHOro aHani3y Ta iHCTPyMeHTaZlbHUX MeTOAIB AN1A OTPUMAHHA iHdopmauii
Npo AKiCTb HABKO/IMLWWHBOTO CEpeAoBULLaA.

N-1. Beryn. Mpeamet Ta 3agadi Kypcy «AHaNITUYHUINA iIHCTPYMEHTAPIN B €KOJIOTIYHUX AOC/IAMKEHHAXY,
3B'A30K 3 iHWWMWM HayKamM, NOHATINHMIMA anapaT. 3HAYEHHA Kypcy «AHANITUYHWUIN IHCTPYMeEHTapil B
€KONOTYHUX AO0CNIAMKEHHAX» ANA 30epe’KeHHs SKOCTi HaBKONMULIHBbOIO NMPUPOAHOro CepesoBuLa.
MpAMmi, HenpPAMi BUMipU; CYMICHI Ta CYKYMNHi BUMipn. 3acobu BUMIipIOBa/IbHOI TEXHIKU. [epeTBOpPeHHS
BUMIPIOBA/IbHOrO CUFHAaNYy Ha KinbKiCHY BennuuHy. lepiognyHa cuctema XiMiYHMX enemeHTiB Ta i
3HAY€HHA B aHANITUYHUX BU3HAYEHHSAX. 3HAYEHHS XiMiKO-aHaNITUYHUX BNACTUBOCTEN MOHIB B 3B’A3KY 3
NOJIOXKEHHAM e/IeMEHTIB B MepPioANYHIi cucTeMI.

N-2. Cnocobu BUparkeHHA KOHLEHTPaLji peyoBWH, iOHIB, paduKaniB Towo. PO3YMHU eneKTponiTiB i
HeeneKkTponiTie. 3akoHn Payna. Pasosi nepexoaun. 3akoHn KoHoBanoBa. AHaNITUYHA XapaKTEPUCTUKA
XiMIYHMX NpPOLECIB: YYTAUBICTb, FPAaHULA BM3HAYEHHA, cneuudivyHicTb, rpaHUYHe BiAHOLWEHHS iOHIB.
CneundiyHicTb NOBEAIHKM PO34YUHIB enekTponiTiB. OCMOTPUYHMMA TUCK. TUCK HacMYeHoi napwu.
NMoBepxHEBMX HATAr, NOBEPXHEBO-AKTUBHI PEYOBUHU B «AHANITUYHOMY iHCTPYMEHTApIl...». JncnepcHi
cucTemMmn. 3aKOH AitouMX Mac 4N1a rOMOreHHUX i reTeporeHHUX npouecis. EnektponitnyHa gucouiaudia B




po34mHax. Po3paxyHOK PiBHOBAa*KHUX KOHLEHTPALiM KOMMNOHEHTIB peakuii npu aucouiauii cnabkmx
€NeKTPOoNITIB.

N-3. Npob6osiabip Ta npobonigrotToBKa 40 aHANITUMHOIO aHaNi3y, penpe3eHTaTUBHI 3pasku. MpuHumMnu
BMBOPY Micus KOHTpoato 3abpyaHeHHs Ta/abo wkianmsoro snauey. CepegHs nponopuiiHa npoba.
MeToaM MAcKyBaHHA, PO3A4iNEHHA | KOHUEeHTpyBaHHA. O6pobKa pe3ynbTaTiB eKcnepuMeHTaNbHUX
AoCniaXeHb, abCoNIOTHI Ta BIAHOCHI NOXMOKKN BUMiptOBaHHA. BiATBOPIOBAHICTb OTPUMaHMX pe3ybTaTiB
(cTitiKicTb, robustness). HopmoBaHi Ta AiliCHi MeTPONOriYHi XapaKTEPUCTUKM.

N-4. AHANITUYHMIA KOHTPO/Ib AKOCTI AOBKiNNA abo eKo/Ioro-aHaNiTUYHUI KOHTpPO/b. ETann ekonoro-
AQHaANITUYHOrO KOHTPOIO AKOCTI A0BKiNAA. Bigbip npob

rpyHTY. OcobamBOCTI BM3HAYEHHA B FPYHTI MOBEPXHEBO-PO3NOAINEHMX peyoBMH. KoHcepByBaHHS,
3b6eperKeHHA i TpaHcnopTyBaHHA nNpob pansa aHanisy. 36epiraHHA npob rpyHTy. OcagKeHHA i
cnisocagykeHHA. EKcTpakuis, 3akoHM ekcTpakuii. Copbuia, opraHiyHi Ta HeopraHiyHi copbeHTH, AKi
BMKOPUCTOBYIOTbCA B aHanisi. 13otepma agcopbuii, piBHAHHA JleHrmiopa. KinbKiCHI XapaKTepuCTUKM
copbuii. MpupoaHi aacopbeHTH.

Nitepatypa: [1, 2, 3, 4].

MpaKTUuHi 3aHATTA
MepenbaveHo NpoBefeHHA NPAKTUYHMX 3aHATb. Ha NPaKTUYHI 3aHATTA BUHOCATLCA TEMMU, AKi L03BONAIOTb

Kpalwie 3po3yMiTM NeKUinHMWA maTtepian. 3MicT UMX 3aHATb | MeToAMKa iX NpOBeAEeHHA ChnpuAlTb
3abe3neyeHHI0 PO3BUTKY TBOPYOI aKTUBHOCTI ocobucTocTi 3406yBaya BMLLOI OCBITU. BOHM po3BMBalOTL
HAayKOBE MWCAEHHA i 34aTHICTb KOPUCTYBATMCA CreLiaNbHO TEPMIHONOTIEK, [03BONAIOTL NEPEBIPUTH
3HAHHA, Y 3B'A3KY 3 YUM AaHUI BUA, POOOTM BUCTYNAE BaXK/MBMM 3aCOOOM ONepaTMBHOrO 3BOPOTHOO
3B'A3KYy. TOMY NPaKTUYHi 3aHATTA BUKOHYIOTb HE TiZIbKK Ni3HaBa/bHY i BUXOBHY PYHKLIi, ane 1 NOKAMKaHI
CNPUATN 3POCTaHHIO 3400yBaYiB BULLOT OCBITU AIK TBOPUYMX | KpeaTUBHUX daxiBLiB.

HasBa Temu 3aHATTA Ta Nepenik OCHOBHUX NUTAHb

M3-1, MP-1. 1. KoHuenTyanbHi OCHOBM Ta XiMiKO-aHANITUYHI NPUHLUNMK

MpoaHanisyBaTn Ta KnacudikyBaTU NpAMI, HeNpAMi, CYMIiCHi Ta CYKyMnHi BMMIipM B €KOJIOriYHOMY
MOHITOPUHry. OBI'pyHTYBATH, AK NONOXKEHHA enemeHTa B lNepiognyHin cuctemi BU3Ha4Yae BUBIp sIKicHOro
Ta iIHCTPYMEHTaNbHOrO MeToAy Moro BU3HAYeHHA.

M3-2, MP-2. BnacTMBOCTI PO34MHIB Ta aHANITUYHI XapaKTEPUCTUKM METOAIB

OnucaTn BNAMB OCMOTMYHOIO TMUCKY Ta MOBEPXHEBO-AaKTUMBHWUX PEYOBMH Ha aHanis BoAHWX npob.
ChopmyntoBaTh 3aKOH Ai0YMX MAC Ta NOACHUTM MOro 3aCTOCYBAHHA ANA PiBHOBAr y NPUPOAHUX CUCTEMAX.
BM3HAuUMTK Ta NOPIBHATM NpPAKTUYHE 3HAYEHHA YyTAMBOCTI, FPaHWULi BM3HAYeHHA Ta crneundivyHoCTI
aHaNITUYHUX MeToaiB.

M3-3, MP-3. Penpe3eHTaTMBHICTb NPO6 Ta METPONOTiA NOXNOOK

O6rpyHTYBaTU NPUHLUUNM BUOOPY MicUA KOHTPOAO Ta ¢GOPMYBaHHS pPenpeseHTaTUBHOrO 3pasKa
(cepepHboi nponopuiiHoi Npo6bu). MpoaHanisyBatn GYHKLii METOAIB MacKyBaHHA, pPO3AiNeHHsA Ta
KOHLUEHTPYBaHHA nig 4yac npoboniarotoBku. [OACHUTM CYTHICTb  CTiMKOCTI  (robustness) Ta
BiATBOPIOBAHOCTI pe3y/nbTaTiB, @ TaKO) PI3HULIO MiX HOPMOBAHMMU i AiINCHUMKU METPONOTIYHMMMU
XapaKTEPUCTUKAMMU.

MN3-4, MNMP-4. ETann eKonoro-aHaniTMMHOrO KOHTPOJIIO Ta NPOLLECU PO34iNeHHA

Onucatv NOBHY MNOCNIAOBHICTb €TaniB €KOJ0ro-aHa/liTM4HOIro KOHTPOJIIO AKOCTI A0BKinnA. MNopisHATM
BMMOTM 40 KOHCEPBYBaHHA Ta 36epiraHHA Npob rpyHTY Ta BoAn. OxapaKkTepmnsyBaTh NPOLLECH OCAAKEHHS,
cniBocafyKeHHA, eKCTPaKLii Ta copbuii AK MeToan po3aineHHA, NOACHUBLLW CYTHICTb i30Tepmu aacopbuii
(Hanpuknag, JleHrmiopa).




6. CamocrTiiiHa pob6oTa 3006yBaua

CamocTiiHa poboTa 3a406yBaya nepegbavac:

nigroToBKY A0 Nekuii —4 rog;

NiAroTOBKY A0 NPaKTUYHMX 3aHATb — 8 roa;

CaMOCTiliHe ONpaLOBaHHA OKPEMMX TEM 3a CIUCKOM — 62 roa;

NiAroToBKY A0 MOAY/IbHOT KOHTPONbLHOI PO60TU (ANA 3a04HOI GOPMM HaBYAHHA — AOMALLHA KOHTPOJIbHA
poboTa (AKP)) — 20 rog;

HanucaHHA pedepaty — 10 rog;

NiaroToBKy A0 eksameHy — 30 rog,.

CamocmiiiHe onpaylo8aHHA OKpemMux mem 3a CrUCKOM
Tema floanHm

Tema 2. MpUHUUNK KiNbKICHOrO aHanisy 3paskiB KOMMOHEHTIB HAaBKOJIMLLIHbOIO
cepeaoBuMLA
[epaBHUN PEECTP METOAUK BMKOHAHHA aHaNiTUYHUX BU3HAUYEHb, 3aTBEPAKEHUN
LeprcnoxuectaHaaptTom YKpaiHn. BMnaakosi Ta cMcTeMaTMuHi CKNagoBi NOXMOKM
BUMIipY. Cnocobu BUKAKOYEHHA CUCTEMATUUYHUX CKNAZOBMX MNOXUOKU: MeTon 8
3amillleHHs; cnoci6 KomneHcauii; cnoci6 npoTUCTaBAEHHSA; CMNOCIO CUMETPUYHUX
cnocrepeXkeHb; cnocié paHaomisauii (pisHi npunagM) - nepeBeaeHHs y BUNAAKOBY
NOXM6KyY. NMonpaBo4YHM KoediLlieHT.
Nitepatypa: [2, 4, 5].
CUCTEeMHUI  aHaNi3 KOMIMOHEHTIB HaBKOJINWIHBLOIO MPUPOAHOro CcepeaoBuLLa.
BionoriuHi Ta ekonoriyHi cuctemn. OcobmBocTi GionoriyHoi cuctemu. bioceHcopu Ta
bioTecTyBaHHA B  EKOJIOrO-aHaNliTMYHOMY  KOHTpoJi. Perynsuia  6iocuctem.
Knacuoikauia bioceHcopiB (bepmeHTHi, iMyHHi, MiKpOOHi). BUKOPUCTAHHA XKUBUX 8
opraHi3mis (TecT-06'eKTiB) ANA iHTErpasibHOI OLIHKM TOKCMYHOCTI (BU3HAY€HHA rocTpoi
Ta XPOHIYHOT TOKCUYHOCTI 33 AadHiIAMM, BOAOPOCTAMM TOLLLO).
Niteparypa: [2, 4, 5].
EKonoriyHi cuctemun, ix ocobamsocTi. Cxema CTPYKTYPHUX €N1eMEHTIB CUCTEMHOrO
aHanisy (MeTa; WAAXM AOCATHEHHA NOCTaBAEHOi MeTU; BM3HAYEHHA HeobXiaHWX
pecypciB i ix po3noain; moaenb; KpUTepin). 3miHa CTaHy CUCTEMU: KPpU3a, KaTacTpodu,
KaTakniamu. Po3gin 6ionoriyHnx i eKonoriyHMx cuctem 3a CTyneHem CKAAZHOCTI
CTPYKTYpW.
Mogenb - cyTb, PO3BUTOK Ta OCHOBHI YHKLIT MmogentoBaHHA. KOPOTKOCTPOKOBI i 8
O0BroCTPOKOBI NPOrHo3n. Bumoru, Wwo npes'saBnaoTbCa 40 mogenei B aHaniTUYHUX
BM3HA4YeHHAX. [locnigoBHICTb eTaniB Nobya0BM MaTEMATUYHOI MOAENI NPUPOSHUX i
TexHoreHHux npouecis. Knacuoikayisa i unu moaenen, tunm obnactein BUKOPUCTAHHA
mogaenen. CUCTeMHUI Niaxig, 4O MOAENIOBAHHA CBITOBUX EKOOTYHNX Npobaem.
Niteparypa: [2, 4, 5].
HopmaTnBHO-NpaBoOBe peryalBaHHA MPUPOAOOXOPOHHOI AianbHOCTI. CaHiTapHi Ta
ririeHiYHi HopmaTMBK; BUPOOHUYO-rocnodapcbki HopmaTnen. Cnocobu Ta npunagu
ONA BUMIpPIOBAHHA KOHUEHTpaLii pevyoBmMH. MeTtogm i KpuTepii OUiHIOBAHHA AKOCTI
KOMMOHEHTIB HABKO/IMIWIHLOTO MNPUPOAHOrO0 CEpPefoBULLA: MNOTEHLIOMETPUYHE
(BumiptoBaHHA  pi3HWUi nNoOTeHUianiB) | KOHAYKTOMETpUYHE (BMMipHOBAHHSA
€/1eKTPONPOBOAHOCTI) BM3HAYEHHA KOHLEHTpALji pPevyoBMH; ONTMYHA TYCTMHA.
HedenomeTpia i cnekTpockonis ik MeTOAM BCTAHOBJIEHHA AKOCTI MPUPOAHUX i
TexHoreHHuMx o06’ekTiB. OUjiHKa AKOCTi aTMocdepHOro noBiTPsA, NOBEPXHEBUX i
FPYHTOBMX BOA, FPYHTIB TOLLO.
Niteparypa: [2, 4, 5].




CyyacHi iHCTpymeHTaZIbHi meToaM Ta eKoorivHa Ximia

Llei 610K POKyCyeTbCA HA AETaNIbHOMY BUBYEHHI BUCOKOTEXHONOTYHUX METOAiB, AKi
BUKOPUCTOBYIOTbCA ANA igeHTUMdiKaLUii Ta KiNbKICHOrO BW3HAYEeHHS CKAagHMUX
3abpyaHI0BaYiB, @ TAKOXK HA XiMiYHIN TpaHCcPopMaLLii X PeYOBUH.

XpomaTtorpadiuHi meToamM aHanisy B eKoNorii:

MpuHUMN pobOoTM Ta 3acTOCyBaHHSA ra3oBoi xpomaTorpadii (FX) Ta BUcOKoedpeKTUBHOT
piAnHHOI  xpomatorpadii (BEPX) ana aHanisy nectMumais, NOAILMKAIYHMX
apomaTtuyHux syrnesogHis (MAB) Ta iHWMKX OpraHiYHWX 3abpyAHIOBAYIB Y IFPYHTI Ta
BOA,.

Ornag p[eTtekTopiB, WO BUKOPUCTOBYHOTbCA B EKONMOFMYHUX AOCNIAMKEHHAX (mac-
CNEKTPOMETPUYHI, EIEKTPOHHOIO 3aX0OMNIEHHSA TOLLO).

ATOMHO-abcopbLiliHa Ta aTOMHO-eMICiMHA CNeKTpPoOMeTpiInA:

[eTanbHe BMBYEHHA MPUHUMNIB aTOMHO-abcopbuinHoi cnektpomeTpii (AAC) Ta
iHOYKTMBHO 3B'A3aHOI NNa3MM 3 Mac-CNeKTPOMETPUYHUM 3aKiHYeHHsam (13M-MC) ans
YNbTPACNif0BOro BUSHAYEHHA BaXKKMX MeTanis.

EkonoriyHa ximis 3abpygHtoBadvis:

MexaHiamn  TpaHchopmauii  (aerpagauii) Ta HakonuuyeHHA  (Bioakymynauii)
NPiOpUTETHUX 3abPYAHIOBAYIB Y Pi3HMX KOMMNOHEHTaxX AOBKiNAA.

NitepaTypHi axxepena [4, 5].

Banipauisa metoauK Ta 3abesneueHHa aKocti gaHux (QA/QC)

Banigauia aHaniTMYHMX METOOMK:

Etann Banigauji (abo Bepudikauiil) meToamK: BM3HAYEHHA NiHIMHOCTI, Aiana3soHy
BMMIiptoBaHb, MmeXi BuaBneHHs (LOD) Ta mexi KinbKicHoro BM3HaveHHa (LOQ).

Ponb cepTndikoBaHmx etTasioHHNX maTtepianis (CRM) y KoHTponi aKkocTi.

Cuctemu 3abe3neyeHHn Ta KOHTpoto aKkocTi (QA/QC):

BnpoBaaKeHHA BHYTPIWHbOrO NabopaTOPHOro KOHTPOO: BUKOPUCTAHHA XONOCTUX
npob (blank), aybnikatis, Nnpob 3 4OAaBAHHAM CTaHAAPTIB.

AHani3 Ta iHTepnpeTaL,ia pe3ynbTaTiB MiX1abopaTopHMX MNOPIBHAHD.

AKpeanTauis ekonoriuHmux nabopatopin.

NitepatypHi axxepena [3, 4, 5].

Cneuundika npob6oBiabopy Ta MOHITOPUHTY Pi3HUX 06'eKTIB

OcobnusocTi Bigdbopy npob atmochepHoOro nosiTpa:

CTauioHapHMIM Ta NepecyBHU MOHITOPUHT. AKTUBHWIA Ta MAaCUBHWUI NPo6OBIAbIp.
MeTtoau Binb6opy nNnpob aepo30iB Ta rasis (BUKOPUCTAHHA MOMIMHAOUYMX PO3YUHIB,
TBEpAOdasHUX copbeHTiB).

Mpo6oBiabip AOHHMX BiaKNaaeHb Ta bionoriyHnx 06'eKkTiB (bioiHAMKaLiA):

MeToau Bigbopy 4OHHUX BiaKNagaeHb (rpabepu, npoboBigbipHMKK) Ta iX ponb AK Aeno
3abpyAHIOIOYMX PEYOBUH.

MpuHUMnK 6GioiHAMKaLiT Ta 6GioMOHITOpUHry: Biabip Npob 6GionoriyHMx 06'eKTiB
(MONtOCKKM, NUWANHMKKM) Ta X BWMKOPUCTAHHA AR OUIHKM OOBroCTPOKOBOTO
3abpyaHeEHHS.

ABTOMATU30BaHi CUCTEMM MOHITOPUHTY:

Ornag, cTauioHapHUX Ta NOPTAaTUBHUX aBTOMATU30BaHMX CUCTEM A/1A 6e3nepepBHOro
KOHTpONO napameTpis Boau (pH, enekTponpoBigHICTb, PO3YMHEHUIN KUCEHb) Ta
nosiTps.

NitepatypHi gxepena [1, 2].

ETMYHI, npaBoBi Ta 6€3neKoBi OCHOBM EKOJIOTIYHUX A0CNIAXKEHb

ETMYHi npuHUMnK Ta YecHicTb aaHux (Data Integrity):

MiXXHapoaHi Ta HaUiOHANbHI eTUYHI KOoAEKCKM €eKOoNora-g4oCnigHuMKa: MPUMHUMNAK
nobpoyecHoCTi, 06'eKTUBHOCTI Ta KOH®IAEHLUiMHOCTI.
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MoHATTA MaHinyntoBaHHA aaHuMuM (data falsification) Ta ioro Hachigku ons NPUNHATTA
YNpaBAiHCbKUX pilleHb | penyTaLii cnewianicTa.

3abe3neyeHHA NPO30POCTi Ta BIAKPUTOCTI aHANITUMHUX Pe3yNbTaTiB.

KOpuanyHa BignosiganbHICTb Ta NPaBOBI HaCAiIAKM:

AAMiHicTpaTMBHA, AMCUMNAiHApPHA Ta KpUMIiHasbHA BiAgnNoBiganbHICTL daxisua 3
TEXHO/IOrM N 3aXUCTYy HABKOJIMLWIHLOIO cepeaoBuila 3a danbcudikalito aHANITUYHUX
AaHWNX abo HegOTPUMaHHA NpaBua Be3neku, LWo NPM3BENO A0 WKOAM.

NitepaTypHi axkepena [1, 4, 5].

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaANbHOI AUCUUNNIHU (OCBITHBOrO KOMMOHEHTA)

MopyLleHHA TepMiHiB BAKOHAHHA 3aBAaHb Ta 3a0X04yBa/ibHi 6anu

KntouyoBMMM 3axogamMm Npu BUKNAAAHHI AUCLMNAIHY € Ti, AKi OpMYIOTb CEMECTPOBUIA peUTUHT 3400yBaYa
BMLWOI OcBiTU. Tomy 3406yBayi BULLOI OCBITU NOBUHHI CBOEYACHO BMKOHYBATWU 3aBAAHHA Ha NPaKTUYHUX
3aHATTAX i KOHTPOAbHI 3axogun. LWTpadHi 6anmn 3 aucumnaiHM He nepepbayveHo. 3aoxodyBanbHi 6anu
3p006yBay MoXe OTpuMmaTtM 3a nornivbneHe BMBYEHHA OKPEMMX TeM Kypcy LWAAXOM 3400yTTa
HedopManbHOi OCBITM (33 YMOBM NiATBEPAKEHHA BignoBigHMM cepTudikatom). Cyma 3a0X04yBasibHUX
6anis He moxke nepesuLyBaTn 10 % PENTUHIOBOI KA.

HedopmanbHa ocBiTa 3400yBa€ETLCA LWAAXOM NPOXOAMKEHHA OHNAMH KypciB. OHNalH Kypc 3406yBay MoXKe
06bpaTM CcamoCTiMHO (TemMaTMKy Kypcy HeobxigHO nonepegHbo Yy3roguTW 3 BMKNagadem) abo 3a
pekomeHaaljieto BMKNagava. MaKkcMmanbHa KinbkicTb 6aniB 3a Taki pe3ynbTrat cTaHoBUTbL — 10 6anis.
BipBigyBaHHA 3aHATb Ta NoBeAIHKA HA 3aHATTAX

banu 3a NpUCyTHICTb Ha 3aHATTI He goAaloTbeA, WTpadHi 6anm 3a NPonycKkM 3aHATb He NepenbadeHo. BTim,
Baroma 4yacTuHa pPenTuHry 3go6ysaya GoOpMYETbCA Yepe3 aKTUBHY y4acTb Y 3axodax Ha MPaKTUYHUX
3aHATTAX, @ CaMe Yy BUPIlLEHHi 3aBAaHb KENCIB NPaKTUYHUX POBIT, rpynosii Ta iHAMBIAyanbHiA poboTi.
Tomy nponyck NeBHOro NPaAKTUYHOrO 3aHATTA HE JAE MOXKAMBICTb 3400yBaYy OTPMMATH 3@ HbOro Banun y
CEMECTPOBUIN PENTUHT.

Ha 3aHAaTTAX 3400yBayy [03BONAETLCA KOPUCTYBATUCb IHTEPAKTMBHMMKM 3acO06aMM HABYaHHA, B T.u.
BUXOANTU B IHTEPHET i3 METOO MOLLYKY HaBYya/ibHOi abo A0BiAKOBOI iHPOpMalLLii, AKLLO Le nepeadavyeHo
TEMATUKOLO 3aBAaHHA. AKTUBHICTb 3400yBaYa Ha 3aHATTAX, MOro rOTOBHICTb 4,0 ANCKYCiN, KEMCIB Ta y4acTb
B 0O6roBOpeHHi HaBYa/NbHMX MUTAHb TAKOX MOXKe OyTU OLiHeHa 3aoxo4yBanbHUMKM Banamu Ha poscys,
BMKNaZava.

3p006yBayi BULLLOT OCBITM NOBUHHI He 3aBa*KaTu BMKAadadyy NPOBOAUTU 3aHATTS, HE BiABOMIKaTMCA Ha Aji,
LLLO He NOB’A3aHi 3 HaBYa/IbHMM NPOLLECOM.

MponyLeHi KOHTPObHI 3axoAaun

Ona nepeBipKU CTYNeHo 3aCBOEHHS TEOPETUYHOro maTtepiany 3406yBayamm BULLOT OCBITU Ta BMIiHHSA
BMKOPMCTOBYBATM OTPMMaAHiI 3HAHHA NMpPW BUPILLEHHI NPaAaKTUYHWUX 3aBAaHb, nepenbavyeHO NPoBeAEHHS
OKP. MosTopHe BMKOHaHHA [JKP He gonycKaeTbcA. AKWO KOHTPO/bHI 3axo4M MPONyLWEeHi 3 MOBaXKHMX
npuumnH (xBopoba abo Baromi KUTTEBI 0b6cTaBMHM), 3400yBayvy BMLLOI OCBITU HAZAETbCA MOXKAMUBICTb
[043aTKOBO CKNACTU KOHTPO/IbHE 3aBAAHHA NPOTArOM HaNBAMKYOro TUMKHSA. B pasi nopyLleHHA TEPMIHIB i
HEBWKOHAHHA 3aBAAHHA 3 HEMNOBAXKHUX NPUUMH, 3400yBaY He AOMYCKAETbCA A0 CKNa[aHHA eK3aMeHy B
OCHOBHY Cecito.

MonitTuka aepnaiiHiB Ta nepecknagaHb

Y pasi BUHWKHEHHA 3aboproBaHOCTElM 3 HaBYaNbHOI AucumnaiHn abo 6yab-AKMX POpPC-MarKoOpPHUX
06CTaBMH, 3000yBayi MatoTb 3B’A3aTUCA 3 BUKIAZa4eM Mo AOCTYNHUX (HagaaHWX BMKAaAadYem) KaHanax
3B’s3Ky A4/1A p03B’A3aHHA NP06/1eMHNX NMUTaHb Ta Y3rOAMKEHHA anropuTMy Ain ANA BignpautoBaHHA.
MoniTMKa akagemiuyHOi NnoBefiHKN | eTUKMK

3p06yBayi BMWOI OCBITM MatoTb OYyTM TONEPAHTHMMMK, MOBaxKaTU AYMKY OTOYYHOUYMX, 3anepeyeHHs
dopmyntoBaTU B KOPEKTHIN GOpPMi, KOHCTPYKTUBHO NiATPUMYBATM 3BOPOTHMI 3B'A30K HA 3aHATTSAX.



Hopmu eTnyHoi noBeAiHKM 3000yBaYiB i NpaLiBHMKIB BU3HAUYeHi y po3aini 2 Kogekcy YecTi HauioHanbHoro
TEXHIYHOro yHiBepcuteTy YKpaiHM "KWIBCbKMIM MONITEXHIYHUI IHCTUTYT imeHi Iropsa Cikopcbkoro".
HeTanbHiwe: https://kpi.ua/code.

MNoniTMKy Wwopo akagemiyHoi pobpouecHocTi goknagHo onucaHo y Kopgekci Yecti KMl im. Iropa
CikopcbKoro. MepenbayaeTtben, Wo 3400yBay 6epe NOBHY BiANOBIAANbHICTb 32 Te, WO BCi BUKOHAHIi HUM
3aBAaHHA i poboTM BignoBigatoTb NpUHLMNAM aKadeMiyHOoT 4obpoYecHOCTi.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

1. PeTnHr 3006yBaya 3 KpeAUTHOro MOAY/1A PO3PaxoBYETbCA BMxoaaum i3 100-6anbHOI WKanum, 3
Hux 50 6aniB cknagae ctapToBa WKana. CTapToBUiA PENTUHT (NPOTArOM CEMECTPY) CKnaaaeTbea 3 banis,
o 3406yBay oTpMMYyE 3a:

— BWKOHaHHA NPAKTUYHUX POBIT (KelciB) i npe3eHTau,jto iX pe3ynbTaTis (4 NPaKTUYHUX pobOTH);

— BWKOHaHHA [OKP;

— BMWKOHaHHSA pedeparTy;

2. KpuTepii HapaxyBaHHs 6ani..
2.1. BUKOHAHHA NPaKTUYHUX POBIT (KeNciB) OLiHIOETLCA i3 5 6aniB 3@ KOXKHY:

— «BigMiHHO» — 6e3poraHHa poboTa, NoBHe, rNMboKe i BcebiyHe PO3KPUTTA CYTHOCTI MocTaBAeHOoi
npakTU4YHOI Npobaemu-kelicy (He meHwe 90 % noTpibHOI iHPopmaLii), TBOpPUMIA Niaxig A0 aHanizy
AAHUX 1 pO3KPUTTA CyTHOCTI npobnemu — 5 6anis;

— «[obpe» — AOCTaTHbO NOBHE i FNMBOKe PO3KPUTTA CYTHOCTI NOCTaBAEHOI NPaKTUYHOI Npobaemu-
Keicy (He meHwe 75 % noTpibHoOi iHopMmalii), € He3HauyHi Hegoniku y nigrotosui Ta/abo
npeseHTauii pobotn — 4 6anu;

— «3a[0Bi/IbHO» —HEMOBHE PO3KPUTTA CYTHOCTI NOCTAB/IEHOI NPAKTUYHOI NPobAeMUN-Kency (He MeHLwe
60 % noTpibHoi iHpopMmaL,ii), € 4OBONI CYTTEBI HEAONIKM Yy NiArOTOBLI Ta/abo Npe3eHTauji poboTn —
3 6anu;

— «He3a[o0BiNbHO» — 3aBAAHHA He BUKOHaHe abo BWKOHAHe 3 AyXe CYTTEBUMWU HedoniKamu —
0 6anis.

2.2. AKP oujiHto€eTbeA i3 20 banis.:
— 6e3poraHHa poboTa — 18-20 6anis;

€ He3HayHi HeAoNiKM Y BUKOHAHHI poboTn — 15-17 6anis;
— € 40BOJi CYTTEBI HEAONIKM Y BUKOHAHHI poboTn — 12-14 6anis;
— poboTa He BUKOHaHa Ha HanexxHomy piBHi —0 6anis.

HasaBHicTb NO3UTUBHOI OLiHKK 3 [1IKP € yMmOBOIO AOMNYCKY 10 EK3aMeHaLLiMHOT KOHTPOJIbHOI PO6OTH.

2.3. BUKOHaHHA pedepaTy ouiHoeTbCA i3 10 6aiB 32 TaKMMK KpUTEpPIaMU:
— 6e3poraHHa pobota — 9-10 6anis;
€ HEe3HaYHi HeZLoNiKM Y BUKOHAHHI poboTn — 7-8 Ganis;

— € 0BOJIi CYTTEBI HEAONIKM Y BUKOHAHHI poboTn — 6 6anis;

— poboTa He BUKOHaHa Ha HanexxHomy piBHi —0 banis.

HasBHICTb MO3UTUBHOI OLIHKM 33 pedepaT € YMOBOI AOMYCKY A0 eK3aMeHaLiMHOI KOHTPO/bHOI
poboTu.

3. YMOBOIO A0MNYCKY 40 eK3amMeHy € 3apaxyBaHHA [IKP, pedepaTy Ta CTapTOBUIN PENTUHT He meHwe 30
6ani..

4. Ha eK3aMeHi CTYAEeHTM BUKOHYIOTb MMCbMOBY KOHTPOJIbHY pob0oTy. KoXKeH 6inet mictuTb 5 3anntaHb
(3aBAaHb), TeMaTUKY AKUX po3KpuTO y Aoaatky 1 cunabycy.
Ko)KHe KOHTPO/IbHE 3aBAaHHA (3aNUTaHHA) OLHIOETLCA 38 TAKUMW KPUTEPIAMMU:

— «BiAMiHHO» — noBHa BignoBigb (He meHwe 90 % noTpibHOI iHbOpMmauii, HagaHi BianoBigHi

06rpyHTYBaHHA Ta ocobuctmu nornaa) — 9-10 6anis;

— «pobpe» — AOCTaTHbO MOBHA BiAnoBiAb (He meHwe 75 % noTpibHoi iHbopMaLji, € He3HayHi
HeTo4HocTi) — 7-8 banis;



— «3a40BiNIbHO» — HEMOBHA BiANOBIAb (He MmeHLwe 60 % noTpibHOT iIHbopMaLi, HasBHI AeaAKi NOMUIKK)

— 6 banis;

— «He3a[oBiNIbHO» — He3a40Bi/ibHA Bi4MNOBiAb, AKAa He BiAMNOBIAAE BMMOram 40 «33a40BiNbHO»

0 b6anis.

6. Cyma craptoBux 6anie Ta 6aniB 3a eK3ameHaUiMHY KOHTPOJIbHYy PoO6OTy nepeBoAUTbLCA A0

eK3aMeHaLiMHOoi OLiHKM 3rigHo 3 Tabanueto:

banun OujiHKa
100...95 BiamiHHO
94...85 Oyxe pobpe
84...75 Hobpe
74...65 3a408BiNbHO
64...60 JocTtaTHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBM A4onycKy, 3a3HaveHi y PCO He ponyuweHo

9. [opaartkoBa iHpopmauia 3 gucumnnniHm (0CBiTHLOro KOMNOHEHTA)

3aBaaHHA pedepaTty Y3roAKyeTbCA 3 BUKAAAAYeM i3 BpaxyBaHHAM nobaxaHb 3400yBayiB. 3aBAaHHA i

BMMOrM g0 pedepaty 3HaxoaaTbca y Google Classroom 3 gucumnninum.

Po6ouy nporpamy HaB4YanbHOI gucumnnaiHm (cunabyc):

CknapgeHo npodecopom Kadbenpm reoiHkeHepii, 4.nea.H., K.xiMm.H., npodecopom KodpaHosoto OneHoto BikTopiBHOO

YxBaneHo Kadeapoto reociHxeHepii (npotokon Ne 15 Big 23.06.2025 poky)

MoropKeHo HaByanbHO-MeToAMYHOW Komicieto HH IEE (npoTokon Ne 30 Big 25.06.2025 poky)
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AopaTtoK 1

OpieHTOBHMI nepenik NUTaHb, AKi BAHOCATbCA HA CEMECTPOBUIA KOHTPOIb

1. MpoaHanizyBatn Ta KnacudikyBaTM NpsAmi, HEMPAMI, CYMICHI Ta CYKyMnHi BMMIipWU B €KOJIOFiYHOMY
MOHITOPUHTY T3 BUSHAYMTM 3aCOOU BUMIPOBAIbHOT TEXHIKMN.
2. O6rpyHTYBaTM, fIK MOJIOXKEHHA enemeHTa B [lepioanyHin cucTtemi BM3Havae BMbIp AKiCHOro Ta
iHCTPYMEHTaNbHOrO MeToAy MOro aHaNITUYHOTO BU3HAYEHHSA.
3. OxapaKkTepusyBaTu 3aKOHW Payna i MOACHUTU IXHE 3HAYEHHA NpM aHanisi pa3oBMX MNepexoais y
NPUPOAHUX CUCTEMAX.
4. BU3HaunTm cneumivyHiCTb NOBEAIHKM PO3YMHIB €N1EKTPOJIITIB | PO3KPUTU CYTb ABULL OCMOTUYHOIO TUCKY
Ta TUCKY HAaCMYEHOi Mapu B aHANITUYHIA NPaKTULL.
5. MpoaHanizyBatu ¢yHKLii NnoBepxHEBO-aKTUBHUX peyoBuH (MAP) B ekonoriyHoMy aHanisi Ta ixHi Bnans
Ha BNACTMBOCTI ANCMEPCHUX CUCTEM.
6. OnuncaTtn eTanm eKONOro-aHaNITUYHOrO KOHTPOO AKOCTI A0BKINNA Ta BUSHAUYMTU K/OYOBI 3aBAaHHA Ha
KOXHOMY eTari.
7. O6rpyHTyBaTM MpuHUMAM BMOOPY MicUA KOHTPONO 3abpyAHEHHA Ta MexaHism (GOpMyBaHHSA
penpe3eHTaTUBHOrO 3pa3Ka (cepeAHboi NponopLinHoi Npobw).
8. MpoaHanisysatn ocobamBocCTi BifOOPY, KOHCEPBYBAHHSA, 36epeXKeHHA | TPAHCMOPTYBAHHA NPO6 FPyHTY
ONA aHanisy.
9. OxapaKTepusyBaTh MPOLLECUM OCAAKEHHA Ta CNiBOCAANKEHHA i BU3HAYMTW IXHIN BNAMB HA YMUCTOTY
aHaNITUYHMX ocag,iB.
10. ChopmyntoBaTh 3aKOHM eKCTPaKL,ii Ta NOACHUTU IXHE 3HAYEHHA ANA METOAIB PO34iEHHS.
11. OxapaKTepusyBaTu i30TepMy agcopbuii (Hanpuknag, JleHrmopa) Ta BWM3HAYUTU  KiNbKicHI
XapaKTepPUCTUKM copbLii.
12. NpoaHanisyBaTM BUNAAKOBI Ta CUCTEMATUYHI CKNaA0BI NOXMOKM BMMipY Ta 3anponoHyBaTK cnocobu
BMK/IIOYEHHA CUCTEMATUYHUX NOXMOOK (MeToA 3amilLleHHsA, paHAOMi3aLia Towwo).
13. MOACHUTK CYTHICTb CTiliKocTi (robustness) Ta BiATBOPHOBAHOCTI OTPMMaHMX Pe3ynbTaTiB, a TAKOX
Pi3HULIO Mi*K HOPMOBaHUMMU Ta AiIACHUMMU METPONOTIYHUMMN XaPaKTEPUCTUKAMM.
14. OxapaKTepunsyBaTn CUCTEMHMI aHANI3 KOMMNOHEHTIB HABKO/IMLLIHBLOTO CepenoBULLLA, BUSHAYMBLLM MOTO
METY Ta MiCLLe B EKONOTIYHNX AOCAIAXKEHHAX.
15. PO3KpUTU 3MICT CXEMU CTPYKTYPHUX €/1IEMEHTIB CUCTEMHOTO aHanily (MeTa, WAAXM, pecypcu, Moaenb,
KpuUTEpin).
16. NMpoaHanisyBaTn 3MiHM CTaHy cUCTeMM (KpKU3a, KaTacTpoda, KaTakNi3m) Ta MeToAMn pPo34iny cuctem 3a
CTYNeHeM CKNAZHOCTI CTPYKTYpPU.
17. BU3HAuYMUTM CYTHICTb, PO3BUTOK Ta OCHOBHiI (PYHKLIi MOAENOBAHHA B €KOMOTYHUX AOCNIAMKEHHSX,
BKJ/1H04AOYM KOPOTKOCTPOKOBI Ta AOBIFOCTPOKOBI MPOrHO3M.
18. OxapakTepu3yBaTM BMMOrM, WO Mpen'ABAAOTLCA A0 MOAeNeld B aHANITUYHWUX BU3HAYEHHAX
NPUPOAHUX | TEXHOreHHUX NPOLLEeCiB.
19. MpoaHanizyBaTh NOCNiIAOBHICTb eTaniB Nobya0BM MaTEMATUYHOI MOAENT NPUPOAHUX | TEXHOTEHHMUX
npoduecis.
20. BusHauuTtu Knacuodikauio i TMNnu moaenen Ta TN obnacten ix BUKOPUCTaHHSA.
21. OxapakTtepusyBaTu bioceHcopu Ta b6ioTecTyBaHHA B €KO/I0ro-aHaNiTUMHOMY KOHTPO/i, HaaasLiu
Knacuodikauito 6ioceHcopiB (pepMeHTHI, iMyHHI, MiKpObHi).
22. [lpoaHanizyBaTM BMKOPUCTAHHA KMBUX OpPraHiamiB (TecT-06'eKTiB) ANA iHTErpasbHOi OLiHKMK
TOKCMYHOCTI (Ha npuKknaai aadHi, Bogopocten).
23. BM3HAUMTM HOPMATMBHO-NPABOBE pPEry/at0BaHHA MPUPOLOOXOPOHHOI AiANbHOCTI, BKJ/IOYaOUK
CaHiTapHi, ririeHiyHi Ta BUPOOHMYO-rocnogapcbki HOPMATUBK.
24. OxapaKTepun3yBaTu [leprKaBHUN PEECTP METOANK BUKOHAHHA aHaNiTUYHUX BU3HAUYEHb Ta MOro po/ib y
3abe3neyeHHi 4OCTOBIPHOCTI AaHUX.
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25. OnncatTM BMKOPUCTAHHA MAC-CMEKTPOMETPUYHUX AeTeKTopiB y ras3osin (X) Ta BucokoedeKTUBHIM
PiaAnHHIN (BEPX) xpomaTtorpadii 4na BU3HauyeHHA 3abpyaHioBaYiB.

26. MNpoaHanisyBaT 0cob6aMBOCTI 3acTOCyBaHHA aTOMHO-abcopbuiliHoi cnektpomeTpii (AAC) Ta aTOMHO-
eMiCiHOT cneKkTpomeTpil 3 iHAYKTUBHO 3B'A3aHoto niasmoto (I3M-MC) ana ynbTpacnifoBoro BUSHaYeHHSA
eNemMeHTIB.

27. OxapaKTepu3yBaTU OCHOBHI MexaHi3mu TpaHcopmauii (aerpagauii) 3abpyaHOUYMX PEYOBUH Y
HaBKO/IMLIHbOMY CepelOBULL.

28. MNpoaHanizyBaTn npouec bioakymynsauii 3abpygHIOBaYiB Ta MOro 3HaYeHHA A4 OLiHKN €KONOTIYHUX
PU3UKIB.

29. BU3Ha4YnTM Ta NOSICHUTM CYTHICTb TaKMX NapameTpiB Banigauii MeToauK, sk NiHiMHICTb, Aiana3oH, MexKa
BuABneHHA (LOD) Ta meKa KinbKicHOro BM3HadyeHHa (LOQ).

30. OxapaKTepu13yBaTh po/b cepTUdiKoBaHUX eTanoHHUX MaTepianis (CRM) Ta npoueayp QA/QC (xonocTi
npobwu, aybnikatn) y 3abesnedyeHHi AKOCTi aHaNiTUYHUX AAHUX.

31. MpoaHanizyBaTn cneundiky npobosigdopy aTmochepHOro MoBiTPA (CTaLiOHApPHWUI, NepecyBHUMN,
aKTUBHMMN, NAaCUBHMIM) Ta MeToaM 360py aepo30iB i rasis.

32. OxapaktepusyBatu metoam npobosigbopy AOHHUX BiAKNaaeHb Ta BionoriyHnx 0b6'ekTiB AnAa uinen
6ioiHAMKaLii Ta 6IOMOHITOPUHTY.

33. MpoaHanizyBaTh eTUYHI NPMHLUUNKX Ta NpaBuaa 6e3nekn Npu NpoBeaeHHi eKONOTIYHUX AOCNIAKEHD.
34. BM3HAUYUTM MOHATTA YecHicTb AaHux (Data Integrity) Ta npoaHanisyBaTy HacnigKm maHinyntoBaHHSA
OAHNUMM B €KONIOTIYHOMY KOHTPOAI.

35. OxapaKTepunsyBaT 3Ha4YeHHA aBTOMATU30BaHMUX CUCTEM MOHITOPUHTY Ana 6e3nepepBHOro KOHTPOO
AKOCTi HAaBKOJINLWIHBOIO CEPEAOBULLA.
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