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Onuc AucuMIiHu

HaBuanpHa nucnumiiHa «EKOTOKCHKOJIOTIS» HAJEXUTh A0 BapiaTUBHOTO KOMIIOHEHTY
UKy TpodeciiftHol miaAroToBky 3100yBaya Apyroro (Marictepchkoro) piBHs Bumioi ocitu OINIT
Cepenns ocsita (biosoris Ta 3m0poB’st moauuu. ['eorpadis), METOIO SKOI € BUBYCHHS DKEPE,
NUIIXiB  Mirpamii, TpaHcdopmarii i IMKIIB Kpyroodiry OCHOBHUX 3a0pyIHIOIOUYMX PEYOBHUH
Oiocdepu, OB’ A3aHMUX 13 ITUM €KOJIOTIYHUX PU3HUKIB Ta MPOOJIeM 310pOB’s HaceleHHsA. Exonoriyna
TOKCUKOJIOTIS — IIe HOBa raiy3b HaykKd NpO JOBKULIS, SKa BUHHUKJIA Ha €Taml YCBIJIOMJIEHHS
JIOAMHOI0 HEOOX1THOCTI (pOpMYBaHHs 3HAaHb MPO 3MIHM CTaHy Micus ii iCHyBaHHS IiJ] BIJTABOM
BEJIMYE3HOI KUIBKOCTI YY)KOP1IHUX pedoBHH. Ll Hayka BuBYae 1 OOIPYHTOBYE TEOPETHYHO Ta
eKCIIEpUMEHTAIbHO [iSUIbHICTh JIIOACTBA 1 CHPSIMOBYE ii Ha CTBOPEHHS TaKOTO €KOJOTIiYHOIro
OTOYEHHS, SKE B HAWOUIBbIIIM Mipi BIAMOBIAa€ HOro OIOJIOTIYHUM Ta COLIAJBHUM MOTpedam,
610JI0TTYHIM MOKJIMBOCTSIM aIEKBaTHOTO pearyBaHHS.

HaByaJgbHUH KOHTEHT

Temu nexuiii TeMu MpakTUYHUX 3aHATH Meroaun K-c1p
KOHTPOJIIO 6aiiB
3microBuii MoayJasb 1. 3azanvna eKOmMmoOKCUKON02isn
Beryn o exosnorigHoi OnuiHKa 3MiH y IPUKUTTEBOMY
TOKCHKOJIOT1T 3a0apBJICHHI KIIITHH Yy BiMOBIIb Ha
TOKCUYHUH BIIJINB
OCHOBHI ITOHATTSA KinpkicHa omiHKa TOKCHYHOCTI
€KOTOKCHKOJIOT 11 pE4OBUH
Exonoriuna TokcukonuHamika | JluHaMmika momynsifii, 6i01ieHO31B Ta
€KOCHCTEM 32 YMOB 3a0pyTHEHHS Vcue Ta
Exonoriuna TOKCHKOKiHETHKA | BUSBIEHHS MEpOKCHUIa3HOI aKTHBHOCTI MHUCHBMOBE 30
32 YMOB BIUTUBY TOKCHKAHTIB OIUTYBaHHS
EKOTOKCHKOJIOTIYHA OIlIHKA BusHaueHHsS OCHOBHUX
SIKOCT1 HABKOJIMIIIHHOTO TOKCHUKOJIOTTYHHUX XapPaKTEPUCTUK TTPH
cepeloBHUILA i1 conell BaKKMX METalliB Ha
MIPOPOCTAHHS HACIHHS
[Insxu MPOHUKHEHHS Ta BusnaueHHs BMicTy acKOpOiHOBOT
MapHIpyTH TOIMUPEHHS KHUCJIOTH, TJIFOTATIOHY Ta 3arajibHO1
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TOKCHKAHTIB y OpTaHi3Mi penyKytouoi aKTUBHOCTI POCITMHHOT
JTOAVHU TKaHUHU
3micToBuii MOayJIb 2. EKOMOKCUKO102iA OKPEMUX ZDYR HOTIIOMAHMIE
ExoTokcukomnoris Bruis TUHITpOhEHOTY Ha
HITPOr€HOBMICHUX TOKCHHIB | HQAXOJUKEHHS BOJM B  TKaHMHax
Oynp0H KapToIuti
Exorokcukonoris nectuiuaiB | bioigaukanis TOKCHYHOCTI  IPYHTY,
3a0pyIHEHOI0 NECTULIUAAMU
EKOTOKCHKOIIOTiSl XapuyOBUX OmiHka SKOCTI MPOJYKTIB XapyyBaHHS
100aBOK IIPOMHCIIOBOIO BUPOOHUIITBA
Exorokcukomnoris OLIiHKa' CKNaxy — Ta  BH3HAUCHHS Vere Ta
KOCMETUYHHUX Ta MNOTEHUINHUX PU3MKIB 3aCTOCYBaHHSA
: : UCbMOBE 35
nappyMepHux 3aco0iB KOCMETHUYHHX 3aC00iB onuTyBaHHS
EKOTOKCHKOJIOT1Sl BaXKKUX BrnnuB coneil BaXKMX MeTalliB Ha
METajiB aKTHUBHICTb MiKPOOPIaHi3MiB IPYHTY
EKOTOKCHKOJIOT1Sl TOKCUHIB Bu3HaueHHs TOKCHMYHOCTI BOAM Ta
0aKTepiabHOTO MOXO/DKEHHS | BOIHUX BUTSDKOK 3 TPYHTY, ONAJiB,
CTIYHHUX BOJI, BIIXOMIB
Exorokcukomnoris BusHaueHHsS TOKCHYHOCTI BOIM Ta
MIKOTOKCHHIB BOJIHUX BUTSDKOK 3 IPYHTY, OHNAJiB,
CTIYHUX BOII, BIAXOMIIB
InauBinyanbHe HABYAIBHO-A0CHI/IHE 3aBAAHHS 3axucr 15
IPOEKTIB,
MIPE3CHTAIIIH
IlincymMKoBe TecTyBaHHS 20
100
@®opMyBaHHs NPOrPAMHHUX KOMIIETEHTHOCTEH
Innexc B . )
. [TporpamHi KOMIIETEHTHOCTI
matpuiii OI1
IK 31aTHICTh PO3B’A3yBaTH CKJIaJHI 3agadi abo mpoOjemMu B raiys3l OCBITH, IO
nepeabdavae 31MCHEHHS IHHOBAIII Ta/a00 MpoOBeIeHHS NeAaroriYHuX JTOCHTIKEHb 1
XapaKTepU3y€eThCsl HEBU3HAYEHICTIO YMOB
3K2 3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaIlIsX.
3K3 3/1aTHICTh BUKOPUCTOBYBATHM LM(POBI OCBITHI pecypcH, iHpopMaliifHi Ta
KOMYHIKAI[Il{H1 TEXHOJIOT1i y podeciiiHiil ISIbHOCTI.
3K8 3/1aTHICTh 3aCTOCOBYBATH B MPAKTHYHIN MISJIBHOCTI CTPATETil0 CTAlIOro PO3BUTKY
SIK €KOJIOT13allil0 CBIJOMOCTI TPOMAJIsIHUHA YKpaiHHU.
®K9 3/1aTHICTh A0 YCBIJIOMJIEHHSI JTOCSITHEHBb O10JIOTIYHOI Ta reorpagiyHoi HaykH 1 iX
podal Yy OKUTTI CYCHUIBCTBA, CHPOMOXKHICTh KOPUCTYBaTHCS  HOBITHIMHU
JTOCSITHEHHSIMU, HE0OX1THUMU Jy1sl TpodeciifHOi Ta/abo 1IHHOBAIIWHOT TISUTHHOCTI.
OK10 3/aTHICTh 3aCTOCOBYBaTH Ta (hOpMyBaTH 3HaHHA 3 O10JIOTii Ta OCHOB 3/10pOB’S
JIONWHA JUIsl TIOSCHEHHS OyJOBH, B3a€MOJIl, B3a€MO3B’SI3KiB, TOXOKCHHS,
kinacu(ikamii, 3HauYeHHS, BUKOPUCTAHHS, IMOIIMPEHHS 1 OpraHizaiii >KMBOTO Ha
PI3HUX PIBHSIX.
OK12 3naTHicTh (QopMyBaTH 3HAHHSA Uil OOpaHHA €(EeKTHBHUX MNUIIXiB 1 CIOCOOIB
30epeXeHHs, 3MIITHEHHS, BITHOBJICHHS 3I0POB S JIFOIUHH.
OK14 3/1aTHICTh YCBIIOMJIIOBATH Ta 1HTETPyBAaTH KOHIENTYyajabHI MpobiemMu 6i0J0ridHOT
Ta reorpadi1yHOi HayKU Ha Pi1BHI HOBITHIX HAYKOBUX JJOCATHEHD.
OK19 3aTHICTh IO aHali3y, MPEACTaBIECHHS 1 NOUIMPEHHs 010J0T14HOI Ta reorpadiuHoi

iH(popMallii, BUKOPUCTAHHS PI3HOMAHITHUX NHCbMOBUX, YCHMX Ta Bi3yaJbHHX
3ac00iB, iHPOpPMaLIHHO-KOMYHIKaIIHI TEXHOJIOTIH.




@opMyBaHHs MPOrPpaMHHUX Pe3yJIbTATIB

Ianexc B n .
warpui O porpamHi pe3yabTaTH HABYaHHS

PH8 JIeMOHCTpYe 3HAaHHSA [PHUHLMIIB PALiOHAIBHOTO MPUPOJOKOPUCTYBAHHS 13
BpaxyBaHHSAM IIJIEH CTAJIOr0 PO3BUTKY 3 30epekeHHs OiOpi3HOMAHITTS Ta
€KOJIOoT13aIlii CB1JIOMOCTI rpOMaisTHUHA Y KpaiHHU.

PH17 JIeMOHCTpYyE 1 BHUKOPHCTOBYE HOBITHI JOCATHEHHS Oio0joriyHoi Ta reorpadidyHol
HAYKH{ 1 TOACHIOE iX POJb y JKUTTI CyCHUIbCTBA, OOIPYHTOBYE TX BUKOPHCTAHHS IS
npodeciiiHoi Ta/abo IHHOBAIIMHOT TISUTBHOCTI.

PHI18 JIeMOHCTpYE YMIHHSA PO3YyMITH 1 MosicHIOBaTU OynoBY, (DYHKII, KHUTTEMISAIBHICTS,
PO3MHOXKEHHS, €KOJIOT110, MOIIUPEHHS, BUKOPUCTAHHS, OXOPOHY XKHBHX OpPraHi3MiB
1 cucreM ycix piBHIB Oprasizamii; pO3KpHUBaTH CYTHICTb OiOJOTIYHUX SBHII 1
MIPOIIECIB.

PH20 BukopucroBye 3HaHHA JUIs 00paHHS €(PEeKTHBHUX HUIAXIB 1 cOco0iB 30epeKeHHs,
3MILIHEHHsI TA BiIHOBJIEHHS 30POB’sl JIOAUHU.

PH21 JleMOHCTpY€E YMIHHS PO3pOOJIATH Ta peali3oByBaTH HaBYAIbHI Ta HAYKOBI MPOEKTH
3 Giosorii, oOcCHOB 370poB’s 1 Teorpadii, MATOTOBKH Mpe3eHTAallill, KOPUCTYBATUCS
o0JIaJJTHaHHSM, TIperapaTamMu, 3aco0aMy HaBYaHHSI.

PH22 Po3ymie koHIenTyanbHi 3acaii Ta OCHOBHI TEOPETUKO-METOIOJOTIYHI MpobiieMu
NpUPOJHUYO] Ta reorpadiqHol HAYKH HA PiBHI HOBITHIX HAYKOBUX 3100YTKIB.

PH27 3nmiiicHIOE  BimOip, aHali3, TMPEJACTaBJICHHS 1 IOMIMPEHHS Ol0JIOTiYHOI Ta
reorpadiunoi iHQoOpMalii, BUKOPUCTOBYIOUM pPI3HOMAHITHI NHCHMOBi, YCHI Ta
Bi3yasbHi 3aco0u, iHhopMaIifHO-KOMYHIKalliiHI TEXHOJOT1].

TemaTuka iHIMBITYyaJbHUX 32BJIaHb

1.  Kpurepii OIliHKM TOKCHYHOCTI PEYOBHH 1 CEpeIOBHIIIA.

2.  Cnocobu ouinku TokcuunocTi. I'JIK.

3. JDxepena i NUIAXHW YTBOPEHHSI TOKCUYHUX PEUOBHH.

4.  Jlxepena 3a0pyJHEHHS IPUPOJHOTO CEPEIOBUILA.

5.  AOGioTuyHi i 610TUYHI NPUHIMIHN POPMYBAHHS TOKCUYHOCTI.

6. ExkoTokcukosoriyHa cuTyaris Ta ii KpuTepii.

7. Tpancdopmallis TOKCHYHUX PEYOBHH B Ol0CHCTEMAX.

8.  TokcHuHi MOTOKH B EKOCUCTEMAX.

9.  Tpanchopmanis (¢pizudHa, XiMidHa, O10THYHA, €KOJIOTIYHA) 1 aKyMYJISIlisl TOKCHKAHTIB.

10. OcHOBHI Ipynu TOKCHYHUX peuoBHH. Kiacugikallis TOKCUKaHTIB.

11. XapakrepucTHka OCHOBHUX I'pyl TOKCUKAHTIB: Ba)KKl MeTaju, kceHoolotuku, CITAP,

00110B1 OTpYHHI pEYOBHUHH TOILO.

12. TlpuHUIMOHM TOKCHYHOI Aii pe4OBHH B OiocucTEeMax.

13. TIpuHUMOM BIJIMBY TOKCUKAHTIB HA CTPYKTYPY 1 PyHKIIT 610MOIEKYI, KIITHH Ta

OpraHi3MiB.

14. Inrokcukaris Ta ajanTaunisg B 610- 1 eKocucTeMax.

15. AHTHUTOKCHYHI MEXaHI3MH Ta X KOPEKIIisl.

16. ®i3zuko-ximMiuHUH 1 JaHIA()THUN MOHITOPHUHT.

17. BiOMOHITOPUHTI: NPUHIUIIH, PiBHI, METOIH.

18. TlpuHUMOM i METOAM JETOKCHKAIIII.

19. EkoJjorigyHa ekcriepTi3a IpUPOTHOTO CepPeIOBHUIIIA.

20. TIpuHUMIHU, KPUTEPil €KOJIOT1UHOI EKCIIEPTU3H.

IMosriTHKa OLiHIOBAHHSA
J IMoaiTuka mopo aenjaiiHiB Ta nepeckiaganus: IlepecknananHs TeM / MOIyJiB
B1J1I0YBA€ThCS M1 Yac MPOBEACHHS KOHCYIbTAIlIN KepIBHUKA KYpCY.
. IMoniTnka moao akagemMiuHoi 1o0pouyecHocTi: CrUCYBaHHS MiJ Yyac KOHTPOJIBHUX POOIT

Ta eK3aMeHIB 3a00poHEeHI (B T.4. 13 BUKOPHUCTAHHSIM MOOUIHHHMX JeBaiiciB). MoOUIbHI TPHUCTPOT



JI03BOJISIETBCS BUKOPUCTOBYBATH JIMIIE IMMiJ] Yac MIATOTOBKM TNPAKTUYHUX 3aBJaHb B TPOIECi
3QHSTTSL.

° IMoaiTuka moao BiaBinyBaHHsA: BinBimyBaHHs 3aHATH € 00OB’SI3KOBUM KOMIIOHEHTOM
OLIIHIOBAaHHS. 3a 00 €KTUBHHUX MPHUYUH (HANPHKIAA, XBOpoOa, MpaleBIalITyBaHHS, MiKHApPOJIHE
CTa)XyBaHHS) HaBYAHHS MO’KE B1IOYyBaTHUCh B OH-JIAWH (POpMI 3a IMOTOHKEHHSAM 13 KEPiBHUKOM
Kypcy.

° Kpurepii ouniHiOBaHHSI HaBYAJLHUX JOCATHEHb 3100yBauiB MiJ 4Yac caMOCTiHHOL
Po6OTH Ta HA MPAKTHUYHUX 3aAHATTAX:

1-2 Gamm — CTyAEGHT BUABISE€ 3HAHHSA 1 PO3YMIHHS OCHOBHHMX IIOJOKEHb HABYAIBHOTO
Marepiaigy, MOXE IOBEPXOBO aHAII3yBaTH IOAil, MPOLECH, SBUIIA 1 PpOOUTH TIEBHI BUCHOBKH,
BiJIMOBib HOTO TIPAaBHIIbHA, AJIe HEIOCTATHRO OCMHCIIEHA; CAMOCTIHHO BiJITBOPIOE OLIBINY YaCTHHY
HABYAJIbHOTO Martepiany; BiJNOBiAAa€ 3a IUIAHOM, BHUCIIOBJIIOE BJIACHY JYMKY IOJO TEMH, BMi€
3aCTOCOBYBATH 3HAHHS JJIsl BAKOHAHHS 32 3pa3KOM; KOPUCTYETHCS 10JaTKOBUMH JKEPETIaMH.

3 Oanu — 3HAHHS CTYACHTA € JIOCTaTHbO IPYHTOBHHUMH, BiH BUIBHO 3aCTOCOBYE BUBUYCHHI
MaTepiall y CTaHZApTHUX CHUTYaIlisiX, JIOTIYHO BHCBITIIOE MOJii 3 TOYKH 30py CMHCIOBOTO
B3a€MO3B 3Ky, yMi€ aHali3yBaTH, BCTAHOBIIOBATH HAMCYTTEBIII 3B’A3KH Ta 3aJEKHOCTI MIXK
SABHUIAMH, (haKTaMH, pOOUTH BHCHOBKH, 3arajloM KOHTPOJIIOE BIIACHY AisUTbHICTH. BinmoBiap moBHa,
JoriyHa, OOTPYHTOBaHa, ajie 3 ACSKUMU HETOYHOCTAMU. CTYyACHT BUSBISE BMIHHS PELEH3yBaTU
BIJITIOBI/Ii 1HIITMX Ta OMPAIbOBYBATH MaTepiall CAMOCTIHHO.

4 G6anu — CTYyCHT BOJIOJIi€ TIMOOKMMU Ta MIIIHUMHU 3HAHHSMU, 3/[aTHUI BUKOPUCTOBYBATH iX
y HECTaHJAapTHUX CHTYallifX; MOXE BH3HAYaTH TEHJICHIII Ta MNPOTHUPIUYsl TPOLECIB; POOHTH
apryMEeHTOBaHI BUCHOBKHM; KPUTHUYHO OILIIHIOE OKpeMi HOBi (pakTH, sBHILA, 1/1€i; BUKOPHUCTOBYE
JOJTATKOBI JDKEpesa Ta MaTepialid; CaMOCTIHHO BU3HAYA€ OKPEMI IUTi BIACHOI Y400BOT JisSIIbHOCTI;
BUpINIYE TBOPYI 3aBJaHHS; BIAPI3HAE ymepemkeHy iHGopMalilo Big 00 €KTUBHOI, 37aTeH
CIPUHHSTH 1HIITY O3UIIIIO K aJbTEPHATUBHY.

5 GamiB — CTYAGHT Ma€ CHUCTEMHI, Ji€Bl 3HAHHS, BUABISAE TBOPYi 3MI0HOCTI y HaBYalbHIN
JISUTBHOCTI, KOPUCTYETHCSI MIMPOKUM apCeHaJIOM 3ac00iB-I0Ka3iB CBOET TyMKH, BUPINIYE CKIIAIHI
poOJIeMHI 3aBAaHHS, CXUIBHUHN 10 CHCTEMHO-HAyKOBOT'O aHaJi3y Ta MPOTHO3Y SBUII]; BMi€ CTABUTH
I po3B’sA3yBaTH MpoOJIEMH, CAMOCTIHO 3700yBaTH Ta BUKOPHCTOBYBAaTH 1H(OpMaIlilo, BUSIBIISE
BJIACHE CTaBJEHHS JI0 HEl; CaMOCTIHHO BUKOHYE HAyKOBO-JOCIIJHY POOOTY; JIOTIYHO 1 TBOPYO
BUKJIaJ]a€ MaTepiall B yCHINM Ta MMCbMOBIH (popMi; po3BHUBa€E CBOI 001apyBaHHS Ta HAXUJIH.
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