AHomayis HopmMamueHoi HA8YAILHOT OUCYUNTTTHU
Hukia gucuuniiz npogeciiiHol NiAroToBKH
«EKOJIOTTYHA TOKCHUKOJIOI'TA ATPOC®EPN)

1. OcHoBHa MeTa Kypcy - GopMyBaHHS y 37100yBayiB BUILOI OCBITH CTYIEHs J0KTOpa (imocodii
(mam — acmipaHT) 3HaHb B 00JIACTI €KOJIOTIi TOKCHYHMX PEYOBHH, IO HAMpaBJICHI HA 3HWKEHHS Ta
norepeHKeHHs 3a0pyIHEHHS arpochepr TOKCUKaHTaMH.

2. Micue HaBYaJBHOI JUCHUILTIHM Yy mporpami miaroroBku ¢axiBumiB JaHOro HANPAMY
miaroroBku (cneniajgbHocti). Jucuumiina «Exonoriyaa TOKCUKOJIOTIA arpocdepu» JT03BOJIIE HA0YTH
acmipaHTaM JOJAaTKOBHX (PaxOBHX KOMIICTCHLIH MPH OMAaHyBaHHI IHMKIY IUCUUIUIIH HOTJIMOICHOT
(haxoBOT MIJATOTOBKH 1 TICHO TOB’sI3aHa 3 NUCHMIUIIHAMHA (YHIAMEHTAIBHOI MPUPOJHUIO-HAYKOBOI Ta
npodeciitHoi miaroroBku. MixaucuurtinapHi 3B s3ku: «Ekounoris arpocdepu», «Exonoris 6iochepn»,
«ArpoekosioriyHuil  MOHITOpUHTY, «Pamioexonoriss B arpocdepi», «Pamioekonoris B Oiocdepin,
«ExomoroGe3neuni  arporexHonorii»,  «Exomyoris  BipyciB,  Mikpooprani3miB.  bioGe3nekay,
«306anaHCcOBaHM PO3BUTOK CIIBCHKUX TEPUTOPIi», «Exoco3omoris (0XopoHa AOBKILIA 1 30epexeHHs
OiopizHOMaHITTA)», «ExocucTemMaTomnorisy, «[HBalipOHMEHTOIOTIS (CEpeaOBUIIIE3HABCTRO))» TOIIIO.

[Tporpama HaBYaNBHOT IUCHUIUTIHY CKIIAAETHCA 3 TAKMX 3MICTOBUX MOAYJIB:

1. 3aranpHi MUTAHHS €KOJIOT1YHOT TOKCHUKOJIOTIT arpocdepu.

2. OCHOBHI TOKCUKAHTH arpocQepu.

3. OcHOBHMMM 3aBJaHHfIMHM, 10 TOBHMHHI OyTH BHpilleHi B mnpoueci HABYaHHS, €
O3HAWOMJICHHSI aCIlipaHTiB 3 IIFOYMMH METOAWKAMU HAyKOBHX JIOCIIJKCHb Ta OBOJIOJIHHS HUIIXaMH iX
MPAKTUYHOTO BUKOPUCTAHHS MPH JAOCIIHKEHHI Ta BUPIIICHH] €KOJIOTTYHHUX MTPOOJIEM.

BupimeHHs: OCHOBHUX 3aBJIaHb MOJIATAIOTH V:

- BUBYEHHI OCHOBHMX TOKCHUKAaHTIB Ta OCOOMMBOCTEH I1X TOBEAIHKHM Yy 00 €KTax
arpoeKOCHUCTEMaX;

- ONaHyBaHHS METOJaMH BU3HAYCHHsS TOKCHUKAHTIB Ta HAaBUYKAaMU MPAKTHUYHUX MPHUIAOMIB
TIaTHOCTHKU 00’€KTiB, 3a0py/JHEHHUX KCEHOOIOTHMKAMHM Ta IPOBEIEHHS EKOTOKCHUKOJIOTIYHOIO
MOHITOPUHTY;

- 3aCBOEHHS METOJIB Ta 3aX0/1B 3 OXOPOHHU Ta peMeiallii 3a0pyIHEHUX IPYHTIB.

4. OuikyBaHi pe3yJbTaTH
3riiHO 3 BUMOI'aMHU OCBITHBO-IIPOQECiHOI MpOorpamMu acIipaHTH MOBUHHI:

3HATH:

- OCHOBHU €KOTOKCHKOKIHETHKH, €EKOTOKCUKOJMHAMIKH Ta €KOTOKCUKOMETPIT;

- eKOTOKCUKOJIOTIYHI BJIACTUBOCTI arpoXiMiKaTiB 1 HACHiJKW HAJIXO/PKEHHS XIMIYHUX PEYOBHH B
HaBKOJIMIIIHE MPUPOIHE CEPEIOBHUILIE;

- BUEHHS PO KJIacu(ikallio pe4OBUH 32 EKOTOKCHUYHICTIO Ta CTYIEHEM HeOe3IeKH;

- i3uyHi, XIMIUHI Ta MEIUKO-010JIOTIYHI BIACTHBOCTI TOKCUKAHTIB, SIKi BUKIUKAIOTh MATOJIOTI4HI
3MIHU y arpo0ioIeH03ax;

- CUCTEMHI NPUHIUMNM 1 METOAU EKOTOKCHUKOJOTIYHOTO MOHITOPHUHTY Ta BU3HAYEHHS CTYNEHS
3a0pyIHEHHS CUTBIOCHIYTIih 1 MPOAYKIIIi CITLCHKOTO TOCIIOAPCTBA BAXKKUMH METalaMH, CTINKUMU
OpraHiYHUMU 3a0pyHIOBaYaMH Ta 3IMIIKAMH MTECTULIU/IIB;

- Cy4acHI METOJIM peMeialii I'pyHTIB, 3a0py/IHEHNX €KOTOKCUKAHTaMU;

- 3aX0JM 13 3amoOiraHHs Ta 3HIKEHHS HETraTHUBHOI Jii €KOTOKCHKAHTIB B YMOBaxX XiMIYHHX
KatacTpod Ta MOPYIICHHS YMOB TPAaHCIIOPTYBaHHS, 30€piraHHs Ta 3aCTOCYBaHHS 3aco0iB XiMizarlii
CLIBCBKOTO TOCIIOJIapCTBA;

BMiTH:

- (hpopMynIOBaTH OCHOBHI €KOJIOTiYHI 3aKOHM, TpaBWJa Ta HPUHIUIM OXOPOHU JOBKULISA Ta
IPUPOJOKOPUCTYBAHHS;

- BUKOPMCTOBYBaTH 3aKOHOJABYE Ta HOPMATHUBHO-IIPABOBE 3a0€3MEUCHHS AarpoeKOoJIOriYHOro
aHaJIi3y IPYHTIB Ta CUIbCHKOTOCIIOAAPCHKOT POAYKIIIT;



- pO3B’si3yBaTH MpodOsieMH y cdepl 3aXHCTy HABKOJMIIHHOTO MPUPOTHOTO CEpPEIOBHUINA 13
3aCTOCYBaHHSIM 1HHOBAI[IMHUX T1IXO0/iB, MDKHAPOIHOTO 1 BITYM3HSHOTO JOCBIAY;

- BUKOPHCTOBYBAaTH EKOTOKCHUKOMETPHUYHI MOKAa3HUKH TOCTPOi Ta XPOHIYHOI aKTHBHOCTI, SIKi
MOKa3yITh MIKITMBUHI BITUB ekoTokcukanTa (JIso, IJAK, MIP);

- BU3HAYaTH KJacu HeOe3MeYHOCTI EK30I€HHUX XIMIYHUX PEYOBHH;

- BMITH 3aCTOCOBYBAaTH Cy4yacHi (i3MKO-XiMI4HI Ta OIlOJIOTIYHI METOAM BU3HAYCHHS
€KOTOKCUKAHTIB B 00’€KTaX HABKOJHUIIHHOTO MPUPOJAHOTO CEPEIOBHUINA, BH3HAYaTH y 00 €KTax
JOBKULJIS TA CLTBCHKOTOCTIONAPCHKINA MPOAYKIIiT BMICT B&KKMX METAJIIB Ta 3JIMIIKIB JIFOUYNX PEUOBHUH
MIECTUIIH/IIB.

CdopmoBaHi KOMIIETEHTHOCTI:

- KpeaTHBHICTb, 3AaTHICTH 710 a0CTPAaKTHOTO MUCIIEHHS, aHAIII3Y Ta CHHTE3Y;

- 3IaTHICTb BUABJIATH, OTPUMYBaTH ¥ aHami3yBaTd iHGOpMAII0 3 pI3HUX JDKEpen,
OpraHi30BYBaTH Ta KepyBaTH iH(OpMAIIi€ro;

- 3HAHHS Ta PO3YMIHHSI TEOPETUYHUX OCHOB €KOJIOTii, OXOPOHH HABKOJHUIIHBOTO MPUPOIHOTO
cepeIoBHIIA Ta 30aJJTaHCOBAHOTO IPUPOIOKOPUCTYBAHHS,

- 3HAHHS CYYaCHHUX JOCSTHEHb IMOJIOKEHb HAIllOHAILHOTO Ta MIXHAPOJHOTO EKOJOTIYHOTO
3aKOHO/IABCTBA;

- 3JJaTHICTb /10 ONaHYBaHHSA MIKHAPOJHOTO Ta BITYU3HSIHOTO JOCBIAY BUPIIICHHS PETiOHATBHUX
Ta TPAHCKOPJAOHHUX EKOJIOTTYHUX MPOOIIeM;

- 3JJaTHICTh 1H(QOPMYBATU T'POMAJCHKICTh MPO CTaH EKOJOTIYHOI Oe3reku Ta 30aJaHCOBAHOTO
MIPUPOJTOKOPHUCTYBAHHS;

- 3ATHICTH JISITU COLIAJIBHO BIAIIOBIAAJILHO Ta CBIIOMO.

Ha BuBueHHs HaBYaIbHOI quctuIiIiny BiaBoauThes 90 rogunu / 3 kpeautu €EKTC.
5. KopoTkuii 3MicT HAaBYAJBbHOI M CHHUILTiHM.

3micToBuii MmoayJs 1.
3arajibHi NUTAHHA €KOJOTiYHOI TOKCHKOJIOTII arpocdepu
Tema 1. [Ipeamer Ta 3aga4i eKOTOKCHKOJIOTii. OCHOBHI NOHATTS €KOTOKCHKOJIOTIL

Toxcukosorisi: oOCHOBHI MOHATTS. [IpeMeT BUBUEHHS 1 3a/1a41 TOKCUKOJIOT1T Ta €KOTOKCUKOJIOTI].
IcTopiss BUHMKHEHHSI €KOJOTiuHOi TOKCHUKOJIOTIi sIKk Hayku. Mera Ta 3aBaaHHs Kypcy. OcoOnmBOCTi
€KOJIOT14HO1 TOKCUKOJIOTii arpocdepu. Po3ainu Tokcukosorii. OCHOBHI MOHSATTS TOKCHUKOJOTII: OTpyTa,
TOKCHKAHT, KCEHOOIOTHK, TOKCHYHICTh. EkoToxkcumkaHTH. TokcuuyHa ig. MexaHi3M TOKCHYHOI Aii.
Toxcuunuii mponec. OCHOBHI THNH KJ1acu(iKallii TOKCHYHUX PEUOBHUH.

Tema 2. HaykoBe i MeroamuHe 3a0e3leYeHHSI €KOJIOTIYHOI  TOKCHKOJIOTIL.
ExoToKCHKOKIHETHKA, EKOTKOCUKOIHHAMIKA, €EKOTOKCMKOMETPist

AbioTnuHa Ta OloTMYHA TpaHCc(OpMallis TOKCHKAHTIB. THIIM NEepeTBOPEHb TOKCHKAHTIB Yy

HaBKOJMIIIHBOMY MpPHUPOAHOMY  cepenoBuili. OCHOBHI MPOJIYKTH Jerpajamii TOKCHUKAaHTIB.
bioakymysiisi. [IoHATTS €KONOTIYHOI HOPMHU 1 €KOJIOTIYHOTO PU3HMKY. MeXaHi3MU TOKCUYHOTO BIUIUBY
(npsiMa, omocepenkoBaHa, 3MimaHa Jis). ExoTokcuunicTs. Ilepion HamiBBUBENEHHS TOKCHUKAHTY 3
Oionoriuanx 06’ekTiB. IlIKigmuBi BIIMBU TOKCUKAHTIB. [IOKa3HUKM TOKCHUYHOI [ii, O€3MEeYHUI piBeHb
By (I'IK, MJIP, I'/IB Ta iH.).

Tema 3. JI:kepesia HAIXOKEHHS] TOKCHYHHUX PEYOBHMH y 00’€KTH JOBKIJLISA Ta 0CO0JIMBOCTI
iX moBeaiHKHU

Jlxepena HaJIXOKEHHS TOKCHUYHHMX PEUYOBHUH JO O0’€KTIB HABKOJIMIIHBOTO CEpEJOBHUINA Ta
arpoekocucteM. OcoOnMBOCTI MOBEAIHKM TOKCHUKAaHTIB Yy HaBKOJMIIHBOMY CEpElOBHUINl Ta
arpoexocucremMax (CTiMKICTb, Mirpaiis, HaKONWYeHHs). BIUIMB TOKCHKAaHTIB Ha >KMBI OpraHi3Mu
(TIOHATTS TOCTPOTO Ta XPOHIYHOT'O OTPYEHHS).

Tema 4. OuiHIOBaHHSA TOKCMYHOCTI IPYHTY Ta NPUPOAHUX BOJ METOAOM OloiHAMKALil

biorectyBanHs: mOHATTS 1 3aBaaHHsA. Bubip TecT-00'ekTiB. bioiHauKaIlis TOKCHYHOTO
3a0pyIHEHHS TPYHTIB, BOJI.
3microBuii MOIyJIb 2.



OcHOBHi TOKCHKaHTH arpocdepn

Tema 6. OCHOBHI TOKCHKAHTH Y €KOCHCTEMAX TA CUILCHbKOTIOCHOAAPCHKIiM MPOYKIil

Baxki meranu, mectuumad, pagioHykiaiau. ExoTokcukosnoris Baxkkux wertamiB. Hitpatu y
HaBKOJIMIIHbOMY cepefoBuii. Ilectunmmu sk 3a0pynHroBaui arpoekocucteM. CTiliki OpraHiuHi
3a0pynHioBadi  joBkiwia.  [lomiapomaruuni  ByrneBoani. bensamipenu. J[liokcumnu. Hadra i
Ha(TONPOTYKTH.

Tema 7. TokcHYHM BIUIUB NeCTUIHUAIB HA 00’€KTH arpPOEKOCHUCTEMH

Xnopopraniuni necturuan. Pi3udni Ta XiMidHI BIacTUBOCTI. TokcnuHicTh. DocdhopopraniuHi
necruuuan. Iliperpoinu. [ToxigHi Tio- Ta qUTiIOKapOOHOBUX KUCIOT. HeopraHiuni ciomyku.

Tema 8. MeToaM KOHTPOJIIO 32 BMICTOM TOKCHKAHTIB y NPHUPOJIHHUX CepeloOBHUINAX Ta
CiJIbCHKOTOCIOAAPCHKIN NMPOoAYKIil

OCHOBHI TIPUHLHUIIM MOHITOPHUHTY €KOTOKCHKAaHTiB. (OCHOBHI METOAM TMPOTHO3Y CTaHy
IPUPOJHOTO cepefoBuila. PeriiamMeHTyBaHHS BMICTY TOKCHKaHTIB. ['irieHiuni BUMOTH Oe3meku i
XapyYoBOi I[IHHOCTI Xap4OBUX MPOAYKTIB.

Tema 9. ToxkcukoJioriuna it arpoximMikaTiB Ha 00’€KTH arpoeKOCHCTeMH

OCHOBHI €KOJIOTIYHI PH3UKHA MPH 3aCTOCYBaHHI arpoxiMmikaTiB. BmiauB arpoxiMmikariB Ha
010JIOTIYHY aKTHBHICTH TIPYHTY. PyXOMICTh TOKCHKAaHTIB y TIPYHTI TWiJ BIUIMBOM arpoxXiMiKaTiB.
ATpOoXiMiKaTH 1 MOKa3HUKH SIKOCTI 1 6€3MEeYHOCTI ClIIbCHKOTOCTIOAAPCHKOT MPOAYKIIIi.

Tema 10. 3HemKoxKeHHS HENPUIATHUX MECTULMIB

Bumoru no Bubopy cmocoOy HeWTpamnizamii HempuaaTHUX mnecTunuiiB. Pi3uuHi, XIMIYHI Ta
010JIOTIYHI METOIM 3HEIIKOKEHHS HEMPUAAaTHUX necTuluaiB. diropemeniarist 3a0pyIHEHUX IPYHTIB.

6. Ha3Ba Bigginy Ta BUKJIaJalbKUH CKJIA/, IKUii Oyae 3a0e3meuyBaTy BUKJIAJAHHS KYypCY.
Binnin arpoGiopecypciB Ta €KOJOTiYHO Oe3MMeYHUX TEXHOJOrid: K.C.-T.H., c.H.c. ['opoaucbka [.M.,
K.C.-T.H., c.H.C. Jlimyk A.M.
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1. HedresarpssHeHuss ¥ OCHOBHBIE TEXHOJIOTMYECKHE CIIOCOOBI YpPEryJIHpOBaHMS TOCICICTBHMA -

http://neftegaz.ru/science/view/764

Hutpats! - http://10diet.net/nitrati.html

[Mpupoxnsie TokcukanTs! http://www.medkurs.ru/meal/foodstuff/section2234/12727.html

4. TOKCUKAHTEI B [IOYBE: UCTOUYHUKHU O6paBOBaHI/I${, ,I[CﬁCTBPIC Ha XMBBIC U PACTUTCIIBHBIC OPraHU3MbI
- http://www.newecologist.ru/ecologs-3535- 1.htmi

5. TokcHUKaHTHI u HX crienuduaeckue OMOTCOXHMMHUYCCKHUEC 0COOCHHOCTH -
http://www.bibliotekar.ru/ecologia-5/21.htm

6. ToxcukaHTBl OKpY:Karomiei cpeasl - http://www.vevivi.ru/best/Toksikanty- okruzhayushchei-sredy-
ref7719.html

7. Tsoxenbie meTauisl - http://biology.krc.karelia.ru/misc/hydro/mon5.html

8. dapmakosoruyeckas rpymma - Hutpatsi u HUTPATONOI00HBIS cpexcraa -
http://www.rlsnet.ru/fg_index_id_90.htm

9. YUepHoOblabcKkast aBapus. I[IpuuuHBI, XpOHHMKAa COOBITHIA, BBIBOABI - http://n-t.ru/tp/ie/ca.htm;
http://chernobl-avaria.narod.ru/

10. Yro Takoe TSOKEABIE METalIbl M KakoBa MX OHOJOrMYeckas poiab -  http://t-
water.ru/index.php/ochistka-stochnykh-vod/91-tyazhelye-metally
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9. CucreMa OLiHIOBAHHSA:
KonTposib 3HaHb Ta YMiHb acHipaHTIB 3JIACHIOEThCS UUIAXOM 3apaxyBaHHs pedeparis,

MPaKTUYHUX 1 TabopaTtopaux poOiT. [lincymkoBa popma KOHTPOIIO — 3aTiK.
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