HAIIIOHAJIbHUH YHIBEPCUTET BIOPECYPCIB
I IPUPOJJOKOPUCTYBAHHS YKPAITHU
Kadenpa ananituanoi 1 6i0HEOPraHiYHOI XiMii Ta SKOCTI BOAM

3ATBEP/I’KEHO
JlexaH (pakynbTeTy 3aXUCTy POCIHMH, O10TEXHOJIOTIH Ta €KOJIOT11
Onis KOJIOMIETb
“19” 06 2025 p.

POBOYA ITPOI'PAMA
HABYAJIBHOI INCHUAIIVITHA
XIMIA 3 OCHOBAMM BIOT'EOXIMIT

["amy3p 3nanb 10 [MpupoaHudi HAyKH
Crnemianbhicts 101 Exosoris
OcgitHbO-TIpO(eciitHa nporpama Exosoris (6510k 1 «OXopoHa HaBKOJUIITHBEOTO
cepeioBulay; 010k 2 «Paxioexosiorisy)
dakynbTeT 3aXUCTY POCIUH, O10TEXHOJIOT1 Ta EKOJIOT1i
P03pOGHHK: HOLEHT, KAaHIUAAT XiMivunx Hayk Jlapuca BOUTEHKO
(mocana, HAyKOBHH CTYIIIHb, BUCHE 3BaHH)

Kwuis — 2025 p.



Onuc HABYAJIBHOI AUCIHHUILIIHA
Ximis 3 ocHOBaMu Oioreoximii

I'any3b 3HaHb, cCHIENiaJIbHICTH, OCBITHSI IPOrpPaMa, OCBIiTHIl CTyNiHb

OCBIiTHiH CTYITIHBb baxanasp
CneuiajibHICTh 101 Exonocis
OcBiTHS Iporpama Exonocis

XapakTepucTHKA HABYAJILHOI U CHUILTIHU
Bun BHOIpKOBa
3arajgpHa KUJIBKICTh TOAUH 120
Kinekicts kpeautiB ECTS 4
KinbKicTh 3MICTOBUX MOJYJIiB 2
DopmMa KOHTPOIIIO eK3amen

TToxka3zHMKH HABYAJILHOI AUCHHUILIIHA
JJ1s1 ICHHOI Ta 3204HO0I (popM 3100y TTs1 BHIIOI OCBIiTH

dopma 3100yTTSI BUIIOI OCBITH

JAeHHA 3a04HA
Kypc (pik miarotoBkmn) 4 3
Cemectp 7 5
Jlex1iiiHi 3aHATTS 15 2o00. 6 200.
[IpakTUuHi, CEMIHAPCHKI 3aHATTS 200. 200.
JlaGopaTopHi 3aHATTA 30  2o00. 6 200.
CamocriiiHa poOoTa 75  200. 108 200.
KinpkicTh THKHEBUX ayTUTOPHUX TOJUH 3 200.
JUIst IeHHO1 (popmu 3100yTTs BUILIOT
OCBITH

1. MeTa, KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJabTaTH HABYAJIbHOI AMCUMILTIHA
Merta 3aCBOITH OCHOBHI ITOHSITTS, IPUHIMIIN 1 METOAU CY4YacHOI 010T€0XIMii K BHILOTO PIBHS
PO3YMIHHSA XIMII Ui MPAKTUYHOIO BUKOPHUCTAHHS (axiBISIMHA V rajays3l €KoJoril, OXOpOHU
HaBKOJIMIIHBOT'O CEPEIOBHUINA Ta CTAJOTO PO3BUTKY. BUBYMTH XiMIYHI1, (hi3vyHl 1 010J0TrIYHI
MPOIIECH 1 PEaKIlli, IKl BU3HAYAIOTh CKJIAJ IIPUPOAHOTO CEepeOBMINA (BKIOYAIOUYH Oiochepy,
Kkpiocdepy, memochepy, arMochepy Ta Jntocdepy); XiIMIYHI aclEKTH ITOXOJUKEHHS SKUTTS
MUKJIM XIMIYHHAX €JIEMEHTIB-O10reHIB, TaKMX SIK BVIJIEIL 1 a30T, a TakK0X iX B3aeMomii 3
JKUBUMH 1CTOTAMHU Ta IX BKJIIOYEHHS B JKMB1 1CTOTH, SIKI TPAHCIIOPTYIOTHCS 4yepe3 010JI0TIUHI
CHCTEMH 36EMHOI'0 MacuTa0y B IIPOCTOPI B UaCi
Haboymm:s komnemenmuocmeii:
iHTerpanpHa komrereHTHiCcTh (IK): 3maTHicTh po3B’sA3yBaTH CKIIAJIHI CHIeLIAII30BaH1 3aj1a4l Ta
BUPILIYBATH MPAKTHYHI IPoOJIeMH V cdepl eKoJorii, OXOpOHHU JOBKULIA 1 30ajIaHCOBAHOIO
PUPOIOKOPUCTYBAHHS, IO IIeper0dadac 3aCTOCYBAaHHsI OCHOBHUX TEOP1HM Ta METO/IB HAYK PO
JIOBKULJIA, SIK1 XapaKTEPU3YIOTHCI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB
3aranbHi kKoMrrereHTHOCTI (3K):
3K8. 3naTHiCcTh NPOBEACHHS JOCILKEHb Ha BIANOBILAHOMY piBHI
3K11. 31aTHICTD OLIIHIOBATHU Ta 3a0€30e4YyBaTH SIKICTh BUKOHYBAHHUX POOIT
cnenianbHi (paxosi) kommereHTHOCTI (CK):

@K21. 3paTHICTH OPOBOAWUTH €KOJIOTTYHHMI MOHITOPHMHI Ta OIIHIOBATH ITOTOYHHUHU CTaH
HAaBKOJIMIIHLOI'O CEPEJIOBUIIIA.




@K26. 3paTtHICTh JI0 OIAHYBAaHHS MDKHAPOJHOIO Ta BITYM3HSHOI'O JIOCBIIY BHPIIICHHS
PETIOHAILHUX Ta TPAHCKOPAOHHHX €KOJIOTTYHUX IIPOOIEM.

Ilpozpamni pesyromamu naguannus (IIPH):

IIPH (2. Po3yMiTH OCHOBHI €KOJIOTIYHI 3aKOHH, IPABUJIA Ta IIPUHIMIIN OXOPOHU JOBKLLIA Ta
30aJ1aHCOBAHOI'0 IPHUPOIOKOPHUCTYBAHHS.

IIPIT (3. Po3yMiTH OCHOBHI KOHIIEIIIl, TEOPETHYH] Ta MOPAKTAYHI OpOoOJIEMH B rauaysi
IPUPOAHUYMX HAVK, II0 HEOOXIaHl JUId aHadi3y 1 OPUHHATTI pilieHb B cdepl eKoJorii,
OXOPOHH JOBKIJIJIS Ta ONTUMAJILHOTO IPUPOJOKOPUCTYBAHHS.

TIPIT 21. YMiTH 00MpaTH ONTHUMAJIbHI METOJM Ta IHCTPYMEHTAILHI 3aCO0M JUIsd NMPOBEACHHS
JIOCJIJDKEHB, 300py Ta 0OpOOKHU TaHHX.

2. Ilporpama Ta CTPYKTYpa HAaBYAJIbHOI IVCIUAILIIHA
KinekicTs roqnn
Hassu 3MiC.TOBI/IX MO/YJIiB neHHa gpopma 3a0uHa Gopma
1 TEM THXKH ChO TOMY YHCIT TOMY YHUCITI
i yro n | ny| ﬂag | inn | cp. yeporo Iy | n }|/ nag | ima [ cp.
Mopyns 1. Bioceoximiuni xapakmepucmuxu cknaoy diocghepu
Tema 1. Beryn. Mera Ta
3aB/IaHHS JUCIUILTIHY.
Iloxomkenns KUTTI Ha
3emuti: XiMIYH1 Ta
O0loXiIMIYHI  TIMOTE3W  Ta
€KCIIEpPUMEHT.
Tema 2. biochpepa Ta
OioreoxiMiyHi 3aKOHH,
XIMI9HI €JIeMEHTH Ta iX
po3noaia B 0iochepi
Tema 3. bioreoximiune
30HYBaHHSI.
Tewma 4. Exnemiuni XxBopoOu
K pe3yabTaT aHOMAllbHOTO
po3mnoaiTy XIMIYHUX
esleMeHTi y 6iocgepi
Pazom 3a Mmoxynem 1 59| 8 16 35 62 4 4 54
Monyns 2. biozeoximiuni yukau 0CHO8HUX DI02eHHUX eleMeHmiE
Tewma 1. 3aranbHi MOHATTS
po 610reoXiMIYHI IUKIIH.
I"'a30Bi Oi0oreoXiMivuHI IIUKIIN
Ha MMPHUKJIAJ1 HITPOTEHY, 9-12 16 4 12 3 1 2
TipOTeHy, OKCUTEHY;
0CaJIOB1 IIMKJIM HA TIPUKIIAT]
cynbypy Ta pochopy.
Tema 2. bioreoximiuHi
IIUKJIA MIKPOEJIEMEHTIB Ta
TOKCHKAHTIB. XiMist 13-15 5 3 2 1 1
KOHCEPBAHTIB Ta
MICUXO0AKTUBHUX PEYOBHH.
Pa3om 3a mogynem 2 61| 7 14 40 58 2 2 54
Vcboro roauH 120 15 30 75 | 120 | 6 6 108

1-3 8 2 6 3 1 2

3-5 8 2 6 35 1 1 54

7-8 6 2 4 3 1 2

40 54




3. Temu aexkuint

Hassa temu

Kinexicts
rOIUH

[Mpeamer Ta 3amaui aucuuiuiinu “bioreoximis”. B.l. BepHancekuii — 3aCHOBHUK
Oioreoximii. ['eneswc Oioreoximii. 3B'S30K 3 IHIIUMH TPUPOJHUYUMH HayKaMH.
[Tpuknaani acnektu 6ioreoximii. CyuacHi HanpsMKu Oioreoximii. OXOpoHa JOBKIMIIS
K comianbHui (akrop. Teopii moxomkeHHs XUTTA Ha 3emui. [imoTe3w OLTKOBO-
koaneptuBHa Omapina-Xonzaena, nancnepwmii, PHK-cBity, Exciepument Miromnepa-
VYpi. ExciepuMeHTH 13 CTBOPEHHSI «IITYYHOTO >KUTTS». AJIbTepHaTHBHI Oiocdepw.
I'inoresa I'ei /. JIaBiioka.

Buenns npo 6iocdepy B.1. Beprancbkoro, [ToHsATTS %)uBOi peuoBHHHU. THNH pedyoBUHU
6iocdepu 3emui. ['eoximiuna poinb kuBoi marepii. OCHOBHI 010XiMiYHI KOMIIOHEHTH
Oiochepu. YmoBu icHyBaHHS Olocdepu. EnepreTmuni Ta MarepiaiabHi MOTOKH B
6iocdepi. bioreoximiuni 3akonn B.I. Bepnancekoro. Tunm knacudikamiii 6ioreHHUX
€IEeMEHTIB — 3a OloreHHUMH OGyHKISAMEU, (i3ionoriunor poimo. dakropu, M0
BIUTMBAIOTh HA TUHAMIKY OlOT€HHUX elleMeHTiB. HopMu CriOXXMBaHHS MIKpOEJIEMEHTIB.
[ToHSTTS HOHHOTO MOTEHIIIANY.

bioreoximiune = paiioHyBaHHS SK €IOHICTh T'€OXIMIYHOTO  CEpeJOBHIIA  Ta
dbyHkiionyBanHs xuBoi Matepii 3a B.B. KoBambchkum. bioreoxiMmiuHi aHIOTH.
bioreoximiuHi TpOBIHIII Ta 30HM (TAaHTOBO-JIICOBA HEYOPHO3EMHA; JIICOCTEIIOBA Ta
CTEIOBa YOPHO3EMHA; CYXOCTEIOBA, HAMIBITYCTEIbHA Ta MYCTEIbHA; TPChKa).

EnnemiuHi 3aXBOPIOBaHHS SK HACHIJOK aHOMAJIBHOTO PO3MOALTY XIMIYHUX €IEMEHTIB Y
OloreoxiMiyHOMY OTOYeHHi. IcTOpisi BHHHMKHEHHS TMOHSTTS EHJEMIYHHUX XBOPOO.
Ennemiunuii 300, Kopesnsiisi WOAHOTO cTarycy JroauHu Ta piBHA [Q. Dmroopos sk
HACHZOK MiJBUILEHOr0 BMICTY ¢TOpy y MNUTHIM Bomi. MeTtoau mnomnepemKeHHs
Hononediuury — 3a Ta mpoTu. BukopucranHs ¢ropuniB y 3yOHUX Mmacrax Ta
¢dTopyBaHHs nuTHOiI Boau. Engemiuna monarpa, xBopoba Kammna-beka (ypoBcbka),
xBopo0a Kemana. EniemMiuH1 3aXBOprOBaHHS ClIbCHKOTOCIIOIAPCHKUX TBAPUH

[Tonstrs BI'X nukiiB. Tporecu peanizaiii HUKITYHOCTI Mirparii XiMIYHHX €IEMEHTIB
y poBkisuti. [Toroku 1 pezepBHi Gpouau BI'X mukmniB. 3akonu tepmoauHamiku Ta bI'X
UKIM. EkcriepuMeHTalbHi I0Ka3u HUKIYHOCTI (paaioizoTonHui pociin BizepcnyHa;
eKCIIEpUMEHT Ha aMepuKaHChKid OloctaHuii y wicieBocti Xa006apna-bpyk).
Ex3oreHHuii Ta eHA0reHHUHN IUKIU. THUNM [MKIIIB OpraHoreHiB. ['iApoioriuHuil UK.
BonueBa nerazamis. Teopiss B. Jlapina. ['moGanpHa monens mukiy Byriemio 3a B.
Kosnoro. I'moGanenuil kpyroodir Byriemto 3a P.Piknedc, 1979 BignosigHo a0
XIMIYHOTO CTaHy CIIOJIyK BYyIJIello (BIJHOBIEHUN — oOkucieHuil). Jlerpur sk
OioreoxiMiuyHMi pesepByap Byriemo. QPocumii. [30TOmHUII po3monin  ByTIELo.
PanioByrneneBuii anais.

BI'X mukn azory. biorenna ta aGiorenHa ¢ikcauis asory. ['imoreTnyHa cTpykTypa
KOMIUIEKCY MeTalo(epMeHTy HITpOoreHa3u 3 a30ToM. «A3oTHuU Oap’ep». BI'X mukn
dochopy.  PesepBHuit Ta 0OMiHHMI Qonau MKy ¢ochopy. EBTpodikaris.
Exciepumentnn 31 mTyuHoi eBtpodikamii. «®Dochopna smay. Kiacudikamis
6ioreoxiMiyHUX Oap’€piB.

3aranbHa Kiacu@ikaimis TMCUXOAKTUBHUX PEUOBUH, XapyoBUX XIMIKaTiB. XiMid
KoHcepBaHTiB. Kiacugikamis 3a mexaHi3MoM Jii Ta XiMiyHMM ckjiajgoM. Pizuko-
XIMIYHI OCHOBH KOHCEPBYIOYOi aKTHBHOCTI. be3medni Ta HeOe3me4yHi KOHCEPBAHTH.
Xemo(iobisg. 30HepU3M.

Pazom

16




4. Temu 1a00paTOPHUX 3aHATH

Hassa temu

Kinexicts
rOIUH

Beryn. Texnika Oe3neku B XiMiuHi# gabopaTopii. KibKicHI MeTOIM XIMIYHOTO aHANTI3y
00’extiB moBkiuig. [IpoOGoBinOip, KOHcepBallisi Ta 30epiraHHs 3pa3KiB IJis aHATI3y.
[TpuHIMNHM CTaTUCTUYHOI OOpPOOKM pe3yNbTaTiB KUIbKICHOTO XIMIYHOTO aHami3y
NOKa3HUKIB CKJIQJIOBUX JOBKIJUIS Ha IPUKJIAl BOJIH.

4

Excrpec-mMeTon Bu3Ha4aHHsS (OpPM 3aJHMIIKOBOTO AaKTHBHOTO XJIOPY (BUIBHOTO,
3arajpbHOT0) y XJOPOBaHIM MUTHINA BOJI (DOTOMETPHUYHUM METOJIOM 3 BUKOPUCTAHHSIM
kojopumerpy C-401.

BusHnaueHHss BMICTY HITpaTiB y MPUPOJHUX TMPICHUX BOJAX Ta NUTHIA BOi
doromeTpuunuM MetoaoM BiamosiaHo 10 JCTY 4078-2001 SIkicTh BOaW: BU3HAYAHHS
HiTpaTiB; uactuHa  3:  CHEKTPOMETPHYHHMIA  METOA 3  BHUKOPUCTAHHSM
cynsgocaninuinoBoi kuciaoru (ISO 7890 3:1998, MOD). Cratuctuuna oOpoOka
pe3yNbTaTiB aHAII3Y.

BusnaueHHs BMiCTYy aMOHIMHOTO a30Ty B MPHUPOJHHUX NPICHUX BOJAX Ta MHUTHINA BOJI
dboTomerpruunuM MeroaoM BiamosimHo go JACTY ISO 7150-1-2003 Skicte BOaM.
Busnauanns amonito. Yactmra 1. Pyunwmii cnexrpomerpwunuii  merox (ISO
7150/1:1984, IDT). Cratuctuuna 06poOka pe3ynbTaTiB aHAII3Y.

BusnaueHHs BMiCTy 3arajpHOTO 3ali3a Yy THTHIK BOAI LEHTPAIi30BaHOTO
BOJIONIOCTAaYaHHs, BOJII OFOBETIB Ta MOBEpXHEeBUX Boaax BimmoBigHo a0 JICTY ISO
6332:2003 Skicte Boau. BusHauenns 3amiza. CHEKTPOMETpHYHHMA METOX i3
BukopuctanuaMm 1,10-penantponiny. Cratuctiuna oOpoOKa pe3ysabTaTiB aHali3y.

BusHadeHHs1 BMicTy TOpUIIB y MUTHIN BOAI Ta YaHUX MPOAYKTaxX (JINCTKOBOMY 4ako
Ta MaKETOBAaHOMY) 3 BUKOPUCTaHHAM (PTOPCENIEKTUBHOIO €NEKTPOAY BIAMOBIIHO 10
JACTY ISO 10359-1:2017 Sxicte Boau. Busnauenns ¢topuny. Yactuna 1.
EnextpoximiuyHuii MeToj ais muTHOI Ta ciabko3abpynHeHoi Boau. CTaTHCTHYHA
00poOKa pe3ysbTaTiB aHAIII3Y.

3aranpHi XIMIUHI BJIACTMBOCTI alikayoifaiB. Onep:kaHHs Ko(eiHy 13 YallHOTO JIUCTS
METOJIOM cyX0i cyOmimaiii. SIkicHu# Tect Ha KodeiH.

Busnauenns Bwmicty cynbdyp(IV) oxcuny (xoncepanty E 220) y xapuoBux
npoaykTax BiamoBizHo a0 ISO 5521:1981 ®dpykrtu, oBoYl Ta MOXiAHI HPOAYKTH —
SkicHUN MeTOJ 17151 BUSIBJICHHS CYbQYp IOKCUTY .

Pazom, ronun

30

1. Temu camocCTiiiHOI poOOTH

HazBa temu

Kinexicts
TOIUH

[TousTTs mpo Hoocdepy. Hoocdepa sik mpupoanuii etan po3BUTKY 3emii. XapakTepHi
pucu Hoocepu: a) BUHUKHEHHS HOBUX JaHAWA(TIB (KYJIbTYpHUX, TEXHOTE€HHUX,
CUIbCBKOTOCIIOAAPChKUX); ©) JIOAMHA $SK OCHOBHA aKTMBHAa cuia HoochepH,
TEXHOT€HHA MIrpailisi XIMIYHUX PEYOBUH; B) 3HAYHE 30UIbLICHHS 0OCSTIB 1H(pOpMaIlii,
HOBI BHMIM iH(opMalii; T) BHKOpHCTaHHS eHeprii Oiocepu. YmoBu (3a B.L
BepHancekum) 1711 TOBHOTO TIepeTBOpEHHsI Oiochepu Ha Hoochepy.

15

JlanmmagTHO-TeoXiMidHE paiioHyBaHHS YKpaiHuW. 30HaNbHI Ta I1HTpPa3OHANbHI
nmpoBiHIIi B YKpaiHi, €HJAeMIYHI 3aXBOpIOBaHHS B YKpaiHi. BmiuB reoxiMiqHOro
Cepe/IoBUINla Ha EBOJIOLII0 POCIMH. AJAaNTOreHHI pOCIAMHHU: Oaiiayxi 10 3MiH
KOHIICHTpaIlii XIMIYHUX €JIEMEHTIB, TOIIMPEHI Ta HE3BUYAWHI KOHIICHTPATOPH,
€HJIEMI4HI POCIINHHU.

10

bioreoximiss rTa3oBoi MaHTii 3emyi. 3HauYCHHS aTMOC(EPHOTO MacCOMEPEHOCY
BOJIOPO3UYMHHUX (DOPM XIMIYHHMX €JIEMEHTIB. POCTMHHICTH SIK MOTJIMHAY Ta30TOI0HIX

3a0pyIHIOBAYiB.




4 | bioreoximiss mitochepu Ta mnemocepu. XIiMIUHUK CKIax TPYHTIB Ta JOHHHUX 5
BiJIKJIaJIeHb. THIK Mirpariii XiMiYHUX €JIEMEHTIB y nemocdepi Ta gitocdepi (TrimoreHHa,
CyIepreHHa Ta aHTpOoINoreHHa Mirpaiisi). Opra"iyHa pedoBrHa neochepu.

5 | bioreoximis rigpochepu. Kiacudikamis npupomHux BoOJ 3a piBHEM MiHepai3allii, 10
TUIIOM MiHepaiabHOi MaTpulli. [loTpedu y Boai /Ui pi3HUX BUAIB BOJOKOPHCTYBAHHS
(muTHE, 3pONIEHHS, BOJOIIN TBApHUH Ta MTHUIIl, pUOHUIITBO, pEKpealliifHi I TOIIO).

6 | bioxiMiyHI LWKIM pe4yoBUMH Ta eHeprii B Oiocdepi. KpyrooGir enemeHrtiB, 10 10
noTpanuiv B 6iocdepy B pe3yabTaTi Jeras3ailii MaHTii (BOJIeHb, BYTJIellb, KUCEHB, a30T).
KpyrooOir enxemeHTiB, 10 notpanwiu B 6iocdepy B pe3ynbraTi MoOLTi3amil i3 3eMHOT
KOpH (KaJbIlid, Kaii, KpeMHil, hochop).

7 | B3aemogis kuBOi Ta HEXHMBOI NPUPOAU SK OCHOBAa OiOTeHHOI Mirpamii pedyoBHH. 10
[TonsaTTs Majoro OIOJOTITYHOrO KpPyrooOiry XiMi4HHMX e€JleMeHTiB. EHepris >kuBoi
PEYOBHHU SIK PyIIiiiHA CHJIA TEOXIMIYHOTO Ta 010re0XiMigHOTO KPYroo0iry peuoBHH.

8 | Kpyroobir Boguto (Boau). XiMiuHI XapaKTepUCTHUKU BOAHIO, HOTO BMICT y JiTocdepi, 10
aTMocdepi, )KMBUX OpraHi3max, Tymyci, pociuHax. Boma sk pkepeno BOAHIO ISt
YTBOPEHHS OpraHiuHUX pedoBUH. Boga sik cepenoBuiie KUTTS. 3aralbHU BMICT BOAU
B Oiocepi. BioreoxiMmiuyHMii KpyrooOir BOIW, HOTrO TPUBATICTh. 3a0E3MEUEHICTH
MUTHOIO BOJIOIO T CTYIIHB ii BUKOPUCTAHHSA B PI3HUX KpaiHax.

Pazom 75

6. MeToam Ta 3ac00M AIAarHOCTHUKHU Pe3y/IbTATIiB HABYAHHA:
— ycHe a00 MHUChbMOBE OMUTYBAHHS;
— cmBOeciza;
— TeCTyBaHHS,
— 3aXMCT JJAOOPATOPHUX POOIT;
— TIpiHrOBE OI[IHIOBAHHSI.

7. MeToau HABYAHHS

— MeTOJ TPOOJIEMHOTO HaBYaHHSI;

— METOJ] TPAaKTUKO-OPIEHTOBAHOTO HABYAHHS;

— KeHC-METO/I;

— METOJ] ITPOEKTHOTO HaBYAHHS;

- METO/I HaBYaHHSI Yepe3 JOCIIKEHHS;

- METO/I KOMaH/JIHOI pOOOTH, MO3KOBOTO IITYPMY

8. OuiHOBaHHA pe3yJIbTATIB HABYAHHS.
OuiHioBaHHSI 3HaHb 3/100yBaya BHUINOI OCBITU BigOyBaeThcs 3a 100-0anbHOIO IIKAJIOK 1
MEePEBOJIUTHCS B HAIlIOHAJIBHY OLIHKY 3T HO YUHHOTO «Il00KEeHHS PO eK3aMEeHU Ta 3aiKu
y HYBill Ykpainm»
8.1. Po3noaiua 0ajiB 32 BHAaMu HAaBYAJILHOI JiJILHOCTI

Bua HaBYaJILHOI AiIJILHOCTI Pe3ynbTaTn HaBYaHHS OuinoBaHHA

Mognyib 1. BioreoximiuHi XapakTepucTHKH cKiIany Oiocdepu

Jlaboparopua po6ora 1. Beryn. Kinbkichi meroau | IIPH 02, 03, mnpamroBat Ta 5
aHamizy goBkiuit. I[IpoGoBindip, KOHcepBallisi Ta | aHaTi3yBaTu HayKOBY Ta
30epiraHHs  3pa3kiB  Ayig  aHamizy. [IpuHOWMNM | HaBYAIBHY JTiTeparypy 3

CTaTUCTHYHOI OOpOOKM pe3yNbTaTiB KIJIBKICHOTO | Oioreoximii; 3400yTH NpaKTUYHI
XIMIYHOTO aHaJli3y TMOKA3HHUKIB CKJIAJIOBUX JOBKULIS | HABUYKH Ta BMITH MOHITOPHUTH Ta
Ha MPUKIIAA] BOIH.. OLIHIOBATH MMOTOYHHUI cTaH




JlaboparopHa pobota 2. Excripec-MeTo1 BU3HAYAHHS | HABKOJIUITHHOTO CEPEOBHUINA Ha 10

GbOopM 3aIMIIKOBOTO AaKTUBHOTO XJIOPY (BUIBHOTO, | OCHOBI ~ XIMIYHMX  KOHIICTIIIIH;

3aralbHOr0) y  XJIOpOBaHIA  THTHIA  BOAL | MaTH HAaBUYKHU MOJIbOBUX

dboTOMETpUYHUM  METOJOM 3  BUKOPHUCTaHHSM | BUpOOyBaHb MJI aHali3y Ta

xosnopumerpy C-401. OPUAHATTS ~ pilleHb y  Tamy3i

OH-N1aliH TeCTyBaHHS €KOJIOT1i, OXOpOHU 10

JlaGopaTtopna pobGota 3. Busnauenns BwmicTy | HABKOJUIIHBOIO CEPCIOBHUINA Ta 5

HITpATiB y MPUPOIHHUX MPICHUX BOJAX Ta MHUTHii Boxi | 30aaHCOBAHOIO

dboTomerpuuyHuM MetoAoM BiamoBigHo g0 JCTY | IPUPOAOKOPHUCTYBAHHS, BMICTH

4078-2001 SIkicT BOAM: BH3HAYAHHA HiTpaTiB; | IPOBOAMUTH CTATHCTHYHY OOPOOKY

yacthHa  3:  CHeKTpOMETpUUHHMil  MeToy 3 | PE3YJIbTaTiB aHAITHIHUX

BUKOPHCTAHHAM Cymb(ocaninunoBoi kucaotu (ISO | BU3HA4YaHb  MOKA3HUKIB  CTaHy

7890 3:1998, MOD). Cratuctuuna o00poOka | AOBKULIA — Ha IpUKIIai

pe3yabTaTiB aHaI3y. 3BIT TECTYBaHHS BMICTY aKTHBHOTO

JlaGopaTopa poGota 4. BusHaueHHs BMicTy | X/IOpY y IHUTHI BOJL. 5

aMOHIMHOTO a30Ty B NMPHUPOJHUX MPICHUX BOAAX Ta

MUATHIA BOAI ()OTOMETPUYHUM METOIOM BIJIIOBITHO

mo JICTY ISO 7150-1-2003 fIkicTh BOJIM.

Busnauanns  amonito. Yactura 1.  Pyunwmit

cnekrpomerpuunnid Mmeton (ISO 7150/1:1984, IDT).

CraTtuctuyHa o0poOKa pe3ysbTaTiB aHaji3y. 3BIT

Omn-J1aiiH TECTYBaHHs 10

MonynbHa KOHTpOJIbHA poboTa 1 50

TecTyBaHHs caMOCTIHHOT poOOTH uepe3 miaaThopmy 5

Elern

Bceboro 3a moayJiem 1 100
Monyns 2. biozeoximiuni yuxknu 0CHOGHUX OIO2EHHUX e/1IeMEHMIE

JlabopaTtopna pobGora 5. Bwusnauenns Bmicty |[IPH 03, IPII 21 - jgus 5

3arajlbHOTO 3ali3a y MUTHIM BOJII LIEHTPAIi30BaHOTO | PO3YMIHHS OCHOBHHX KOHLIEMIIiH

BOJIONIOCTaYaHHs, BOJAl OIOBETIB Ta IOBEPXHEBUX | Ta  MPUHIMIIB  aHalizy Ta

Bojaax BianoBiaHo 10 JCTY ISO 6332:2003 fAxicTh | npudHATTS  pillleHb Y  raiysi

Boau. Busnauenns 3amiza. CHeKTpOMETPUYHMI | €KOJIOTI, OXOPOHH

mMeron 13  BUKOpHcTaHHAM  1,10-geHaHTposiHy. | HABKOJUIIHBOTO CEpEeJOBHIIA Ta

CraructraHa 00poOKa pe3ysIbTaTiB aHATI3y. 3BIT 30aJ1aHCOBAHOTO

JlabopaTtopua pobora 6. BuzHaueHHS BMICTY | IPUPOJOKOPUCTYBAHHS, TUTS 5

¢GTopuaiB y NUTHIM BOAI Ta YalHHMX MPOAYKTaxX | aHANi3y IPUPOJHOrO XIMIYHOTIO

(TMCTKOBOMY  9al0  Ta  TAaKeTOBAaHOMY) 3 | CKJIaJy  He3aOpyJHEHOro  Ta

BUKOPHCTaHHSAM  (DTOPCEIEKTUBHOTO  €JIEKTPOAY | 3a0pyIHEHOr0  HABKOJIHMIIHBOTO

siamosimao g0 JICTY ISO 10359-1:2017 SlkicTh | cepenoBHIlla; METOMIB  PI3HUX

Boau. BwusHauenns  ¢ropuay. Yactuna 1. | 1abopaTopHMX ~— Ta  MOJBOBUX

Enexrpoximiunuit METOJ IS HUTHOT Ta | EKOJIOTTYHUX AHATIITUYHUX

cmabko3abpyanenoi Boau. CrarucTuuHa O00poOKa | METOAIB; JUIsl PO3YMIHHS POl

pe3yJbTaTiB aHaJIi3y. MICUXOAaKTUBHUX PEYOBHH Ta iX

JlaGopatopHa po6ota 7. 3arajbHi  XiMiyHI | IOIIUPEHHS B HABKOJIUIIHBOMY 5

BIACTUBOCTI aikanoiniB. Onepkands KoQeiHy i3 | CEPENOBUIII;  XIMIYHMX  OCHOB

YaifHOIO JIMCTS METOIOM CyXoi CyOmimarii. SIkicHuii | 3aCTOCYBaHHS Xap4OBUX J00aBOK

TECT Ha KO(EiH. Ta IXHBOI OE3MeKH.

JlaboparopHa poOora 8. Bu3HaueHHS BMICTY 5

cynepyp(IV) okcuny (xonceppanty E 220) vy
Xap4yoBUX MpoayKTax BiamosigHo no ISO 5521:1981
®pyKTH, OBOYI Ta MOXITHI MPOAYKTH — SIKiCHUU




METO/T IJIsl BUSBIICHHS CYIbQYp TIOKCUTY .

OH-naitH TecTyBaHHS 10
MoaynbpHa KOHTpOJbHA poboTa 2 30
[luceMoBe ece 3 TEMAaTUKH CY4acHHX MpoOJieM 30
Oioreoximii 3a IHAWBIAYaTbHUM 3aBIAHHIM

TecryBanHs caMOCTiifHOT poOoTH uepe3 maarhopmy 10
Elern

Bceboro no moayJio 2 100

HapuauabHa podora

(M1 + M2)/2%0,7 <70

Ex3amen

30

Bceboro 3a kype

(HaBuanbHa podota + ex3amen) < 100

8.2. IllkaJyia owiHIOBaHHS 3HAHb 3100yBa4a BUIIOI OCBITH

N . OmiHKa 3a HaIllOHAJIBHOKO CUCTEMOIO
Peiitunr 3100yBaua BUILOT OCBITH, 6aIH .
(ex3aMeHM/3aITIKH )
90-100 BiJIMIHHO
74-89 no0pe
60-73 3aJJ0BLIILHO
0-59 HE3a/10BUIBHO
8.3. IloJiTHKa OWiHIOBAHHSHA
IosiTuka mono PoGoru, ski 31al0ThCs 13 MOPYIIEHHSM TEPMiHIB 0€3 TMOBaXHUX IPHUYUH,
AeIaiHIB Ta OLIIHIOIOTHCS Ha HWXKYY OILIHKY. [lepeckiiaganHs MOy IiB BiiOyBa€eThCs 13 103BOITY
nepecKJIagaHHs JIEKTOpa 3a HasIBHOCTI MOBAXHUX NPUYUH (HAIPUKIAJ, JIKApPHIHUN).
ITosiTuka monxo CriucyBaHHS MijJl 4ac KOHTPOJBHMX POOIT Ta eKk3aMeHiB 3a00poHEHi (B T. 4. i3
aKajaeMi4HOI BUKOPHUCTaHHAM MOOLIBHUX JAeBaiiciB). KypcoBi poboTu, pedepatu NOoBUHHI MaTH
A00pOYeCHOCTI KOPEKTH1 TEKCTOBI MOCHJIAaHHSI HA BUKOPHCTAHY JIITEPaTypy
Mouitika Mmoo BinBigyBaHHs 3aHATH € OOOB’A3KOBMM. 3a 0O’€KTMBHUX NPUYMH (HANpHUKIAL,
BBV BAMS XBOp00a, MIXKHApO/IHE CTa)KyBaHHS) HaBUAHHS MOXe B1AOYBaTHCh 1HIMBIIyaJIbHO
ALY (B oH-J1aliH (hOpMI 3a MOTOIKEHHSM 13 IEKaHOM (DaKyJIbTETY)

9. HaByajabHO-MeTOIUYHE 320€3MCeUYCHHSA:

EnexTpoHHMII HaBYalbHUI KypC HaBUYaJbHOI IUCHUILIIHM (HA HaBYAJILHOMY MOpTasi

HYVYBIll Ykpainu eLearn — https://elearn.nubip.edu.ua/course/view.php?id=1105.

1. Boittenko JI.B. Ximist 3 ocHoBamu Oioreoximii, KuiB: Haykosa cromnuirt, 2019. — 400 c.
2. Ximis HaBKOUIIHBOTO cepenoBuina/B.A. Koninesuy, JI.B. Boittrenko, C.JI. MenbHr4yk

Ta 1H. - K.: ®enikc, 2004. - 412 c.

3. JlabopaTtopHuii mpakTUKyM 3 XiMii HaBKOJUITHKOTO cepenoBuia/B.A. Komninesuy, JI.B.

Boiitenko, P.B. JlaBpuk. — K.: ArgoMediaGroup, 2022. — 201 c.

10. PexomengoBaHi xxepeJsia inpopmanii

1. Ananitnusa Ximis npupogsoro cepenosuima: Ilixpyunuk / b.J. HaGusaneus, B.B. Cyxan,

JI.B. Kana6ina. — K,: JIn61as, 1996. — 304 c.

2. AnaniTu4Ha XiMis TIOBEpXHEBUX BOJI / B.ﬁ.HaGHBaHeub, B.1.Ocaguuii, HM.Ocanuya Ta iH.

— Kuis: Hayk. ymka, 2007. —457 c.
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4. JepxaBHa cTparterisi perioHaJbHOro po3BUTKY Ha mepiod a0 2015 poky (3aTBepkeHa
[Toctanororo Kabinery MinictpiB Ykpainu Ne 1001 Bim 26.07.2006 p. - [EnexrponHuit
pecypc]. — Pexxum moctymry: http://lawua.info/bdatal/ukr1279/index.htm

5. World Water Day: A Billion People Worldwide Lack Safe Drinking Water -
[EnextponHuii pecypc]. — Pexum JTOCTYIY:
http://environment.about.com/od/environmentalevents/a/waterdayqa.htm

6.  Ayers R.S. Water quality for agriculture/ R.S. Ayers, D.W. Westcot // FAO Irrigation
and Drainage paper. — Roma, 1994. — 147 pp. [Enexrponnuii pecypc| / Pexum noctymy:
http://www.fao.org/DOCREP/003/T0234E/ T0234E00.HTM

7.  HarmionanpHa JOMOBIJAL MPO SIKICTh MATHOI BOAU Ta CTaH MHUTHOTO BOJOIOCTaYaHHS B
VYkpaini y 2023 pomi. — https://www.minregion.gov.ua/napryamki-diyalnosti/zhkh/teplo-
vodopostachannya-ta-vodovidvedennya/natsionalna-dopovid/proekt-natsionalnoyi-dopovidi-
pro-yakist-pitnoyi-vodi-ta-stan-pitnogo-vodopostachannya-v-ukrayini-u-2015-

rotsi/? _cf chl tk=0KBbLizcmrOTpDy3BqjOIVhyk171gyXQQex 3gOl.pw-1685340633-0-
gaNycGzNCI9A

8. Exonoriyni kaptu VYkpainu (25 kapt) - [Enexkrponnuilt pecypc]. PextM goctymy:
http://road.elitno.net/?attachment_1d=21
0. Water supply for rural areas and small communities / E.G.Wagner, J.N.Lanoix. — World

Health Organization, Palais des Nations, Geneva. — 1959. — 337 pp. — [EnextponHuii pecypc]|
/Pexum noctyny: whqglibdoc.who.int/publications/1948-60/9241400420.pdf

10. Vladimir 1. Vernadsky, 2007. Essays on Geochemistry & the Biosphere, tr. Olga
Barash, Santa Fe, NM, Synergetic Press, ISBN 0-907791-36-0 (originally published in
Russian in 1924)

11. Global Biogeochemical Cycles http://www.agu.org/journals/gb/

12. Biogeochemistry http://www.springer.com/west/home/geosciences?SGWID=4-10006-70-
35757517-0. A journal published by Springer.



