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AHoTALIA IUCHUILIIHA

ExoTokcukooriss — MDKAUCIUIUTIHAPHUA HAYKOBHI HAmpsM, MOB'S3aHUN 3 BUBUYCHHSIM
TOKCHYHOI Ji1 XIMIYHUX PEUYOBHH HA KUBI OpraHi3MHM, MEPII 32 BCE HA MOMYJIAIII0 OpraHi3MiB y
01011€HO31, O BXOIATH N0 CKIanay ekocucTeM. CTyIeHTH OTPUMYIOTh TEOPETHUYHI 3HAHHS 1
MPAKTUYHI HABHUYKH CTOCOBHO TOKCHYHOI il pEYOBMH Ha XUBI OpraHi3MHu, MEpPEeBaXHO Ha
MOMYJSIIIHHOMY PiBHI, @ TaKOX LIOJIO JPKEpesl HAIXOKEHHS, MOUIMPEHHS Ta MEepPEeTBOPEHHS
IIKIUTMBUX PEUYOBHH Y HaBKOJIMIITHBOMY IIPUPOIHBOMY cepetoBuiii. DaxiBili 3 €EKOTOKCHKOJIOT 11
BOJIOJIIOTH 3HAHHIMHI 1010 il CyNEePTOKCUKAHTIB, €KOTOKCUKOKIHETHKA Ta
€KOTOKCUKOJIMHAMIKM 3a0pyJHUKIB, MEXaHI3MIB Ta NUIBIXIB B3a€MOIl OTPYTH 13 XHUBHMH
OpraHi3aMaMmH, a TaKOX 3aXOJIB 13 3all00IraHHs Ta 3HM)KCHHS HEraTHBHOI /i1 €KOTOKCHKAHTIB B
YMOBax XIMIYHUX KaTtacTpod, MOPYIIEHHI YMOB TPaHCIIOPTYBaHHs, 30epiraHHs Ta 3aCTOCYBaHHS
HeOE3MEeUYHUX PEUYOBMH Ta 3aco0iB XiMi3alii CUIBCBKOTO TocmojgapcTBa. [lo 3aBepiieHHIO
BHUBYCHHS TUCHUIUTIHN «OCHOBU €KOTOKCUKOJIOTID CTYJEHTH MOXKYTh OOTPYHTOBAaHO BHU3HAYATU
JpKepea HaIXO DKEHHS! eKOTOKCUKAHTIB, 1X MOBEIIHKY B KOMIIOHEHTaX €KOCHUCTEMH, BU3ZHAYATH
PU3UK 3aCTOCYBaHHA 3ac00iB Ximi3alii CUIBCHKOTO TOCIOAAPCTBA, BOJOMITH METOJaMU
yIpaBIiHHS SKOCTI Oi0IIeHO3IB Ta arpojaHamadTiB, BMITH 3aCTOCOBYBATH CydacHi (pi3uko-
XiMiyHl Ta OIl0oJOriyHi METONM BU3HAYEHHS €EKOTOKCHUKAHTIB B O00'€éKTaX HABKOJUIIHHBOTO
CepeI0BHIIIA.

Merta i 3aB1aHHA

Meta kypcy — nomomortu wMmarictpam JI3  «/lepkaBHa ekonoriuHa —akanemis
MICIAAUIIIOMHOT OCBITM Ta YOpPaBIiHHS» CPOPMYBAaTH CUCTEMY 3HaHb Ta BMiHb 3 OLIHKH
HEOE3MEeYHOCTI MOBEIIHKA €KOTOKCUKAHTIB Y HAaBKOJMITHROMY MPUPOTHOMY CEpPEAOBHIII, sKa
BKJIFOYa€ EKOTOKCHUKOJIOTIYHI ~XapaKTEpUCTHKH TOJIOTAHTIB  (30KpemMa, KCEHOOIOTHKIB),
0COOJIMBOCTI 1X il Ha XUBI OPraHi3MU Ta KIHETUKY JI€TOKCHKallii, 0COOIMBOCTI 3aCTOCYBaHHS Ta

BIIACTHBOCTI AHTHOTIB, NPUHIUIN EKOTOKCHKOJIOTIYHOTO Ta TIrl€HIYHOTO HOPMYBaHHS



MIOJIIOTAHTIB Y 00’€KTaxX JOBKULISA il €(EKTHUBHOTO YIPABIIHHS MPHUPOJHUMH pPECypcamMH Ta
BHCOKO KBaJi(piKOBAHOT €KCIIEPTHO-aHATITUYHOT pOOOTH y eKOJIOTiuHii chepi.

Pe3yanaTn HaBYaHHA, METOAU BUKJJIAJAHHA i (l)OpM]/I OIIiHIOBaHHﬂ

Pe3yabTaTy HaBYAHHS Metoau Dopmu
BHKJIAJAHHA i OLIIHIOBAHHSA
HABYaHHS
Posymitu 1 onepyBaTi OCHOBHHUMH ITOHSATTSIMHU [Ipe3enTarris [ToTounwmii
€KOJIOTTYHOT TOKCHUKOJIOT11, OCHOBHIUMH TEOPETUYHOTO KOHTPOJIb
€KOTOKCHKOJIOTIYHUMH XapaKTepUCTUKAMH IOJIIOTAHTIB | Marepiaity,
Yy HABKOJIMIITHBOMY cepeAoBHIIi. BoioaiTn MexaHizaMamMu | 0OTOBOPEHHS y
TOKCHUYHOI /11 cyOCTaHI1i, OCHOBU €KOTOKCUKOKIHETUKH, | IpyIi
€KOTOKCHKOJIMHAMIKH, EKOTOKCUKOMETPIi; TpaAULIIiHY
aHTHUI0TOJIOTIIO IIPU
OTpyEHHSX. BMITH 3aCTOCOBYBATH 3aXO0/H 11010
3an00IiraHHs Ta 3HMKEHHS HETaTUBHOI Ji1
€KOTOKCHUKAHTIB B YMOBax XIMIYHUX KaTtacTpod Ta
NpodIIaKTHYH1 3aX0/11, TEXHIKY O€3eKH i OXOPOHY
mparii mpu poOOTi 3 TOKCHYHUMHU pedoBHHaMH. Po3ymiTu
KOHIICTIIIIFO TTOPOTOBOI I03H 1 MPUHITAIIA HOPMYBAaHHS Ta
peryiaMeHTYBaHHS €KOTOKCUKAHTIB Y €KOCHCTEMaXx.
3Hatu Kiacu@ikaiio OTpyHHUX PEUOBUH Ta OTPYEHD;
IPaHUYHO-JOMYCTUMI PIBHI TOKCUYHUX PEYOBHH Y
MOBITPi, BOJII, TPYHTI, TPOJYKTaX Xap4uyBaHHS
POCIMHHOTO 1 TBAPUHHOTO MOXOKEHHSI.
Buznauatu mxeperna HaaXoHKEHHS] €KOTOKCUKAHTIB y Buxounanus IHoTounuii
JOBKIULIS, IXHE TMTOXOKEHHS, TTOBEAIHKY B a0I0OTHYHHX 1 MPaKTUYHUX KOHTPOJIb.
OI0TMYHUX KOMITOHEHTaX €KOCHCTEMHU; TiependayaT po0ir Ta Keiicu
PH3HK BiJ 3aCTOCYBaHHS 3ac00iB XiMi3aIlii CUTbCHKOTO THIUBITyTbHUX
rOCII0IapCTBa, BOJOIITH METOJaMH YIIPABJIIHHS SIKICTIO | 3aB/IaHb,

arpojasamadTis, 30KpeMa OBOJIOJITH METO/IOJIOTIE0
OIIHKH MEeCTULIUTHOTO HABAHTAXCHHSI Ha arpoJjianamadT
3a nonomoroto inaexkca AETI; 3actocoByBatu cydacHi
(hi3uKO-XiMivHI Ta 010JIOTTYH1

METO/IM BU3BHAYEHHS eKOTOKCUKAHTIB B 00’ €KTaX
HABKOJIUIIIHBOTO CEPEIOBUILA; BUSHAYATH CTYITIHb
3HW)KEHHS i1 eKOTOKCUKAHTIB 1 pO3po0IIATH
€KOJIOTTYHO OOTPYHTOBaH1 3aX0/IH 11100 3aCTOCYBaHHS
3ac00i1B xiMizarii

CUTBCHKOT'O TOCIIOIAPCTBA; BIIOUPATH 3pa3Ku MOBITPS,
BOJIH, TPYHTY,

MIPOJIYKTiB XapuyBaHHS POCIMHHOTO 1 TBAPUHHOTO
MOXO/KEHHSI, KOPMIB

JUTS TIOJAMBIIOTO JOCHIIHKEHHS B XIMIKO-
TOKCHKOJIOT1YHIH j1abopaTopii;

OpIEHTYBATHUCS y CYyYaCHUX METOJaX BU3HAYCHHS HA
BMICT Y JIOCIIKYBaHUX 3pa3kax OCHOBHUX KJaciB
nectuuais Ta CO3iB, TOKCHYHUX METAIIIB TOIIO,
IUTAaHYBATH 1 peasli3oBYBaTH 3aX0/H 111010 MPO(LIAKTUKH
€KOTOKCHYHUX OTPYEHD SK JIJIsl IEBHUX O10JOTTYHHIX
00’€KTIB,

0OTOBOPEHHS Y
rpymi




TaK 1 JJIs1 UTICHUX €KOCHCTEM.
Bwmitu HagaTH €KOTOKCUKOJIOTTYHY OI[IHKY Bukonanus IToTounuii
HEeOe3MeYHOCTI MOJIIOTAHTY (KCEHOOIOTUKY) Y NPAaKTUYHUX KOHTPOJIb.
HABKOJIUIIIHBOMY TIPUPOJTHOMY CEPEIOBUIIII poOiT Ta [TincymKoBwHiA
IHAUBITyaTbHUX KOHTPOJIb
3aB/IaHb,
00roBOpeHHS Yy
rpymi
3MICT KYPCY

Bcerynne ciioBo

3aHATTS 3 KypCcy HO€JHYIOThH JIEKIIHHUN BUKJIaJ, BUKOHAHHA NPAKTUYHUX POOIT,
OOroBOpEeHHSI B KJacl, BAKOHAHHSI CaMOCTIMHUX POOIT, MPOBEJAEHHS TMPOMDLKHUX
TECTIB. 3HayHa 4YacTHMHA KypCy MOJsra€ B OINAaHyBaHHI MaricTpaMd HaBUYOK
(axiBUsi E€KOTOKCHUKOJIOTa 13 3aCTOCYBaHHSM Cy4acHUX 3aco0iB KOMYHIKalii Ta
BU3HAUEHHSM  aKTyaJbHOTO  TMEPENIKy  HampsMiB Ta  MpoOJIeMaTUKU
exoTokcukonorii. Ilporpama Ta MeToauka NPOBENEHHA KypCcy HalllJIeHa Ha
BIMOBIAHICT, HAaOyTHMX 3HaHb, BMIHb Ta HAaBMYOK Marictpa B IApHUHI
ekoTokcukonorii. IlpakTuuHi 3aBHaHHS MAaKCUMaJIbHO  1HAMBIIyasTi30BaHI.
Jlexuiiinuii Martepian JOCTYNHUM y €JNEeKTpOHHOMY Burisial. TecToBl Ta
IHAWBINYadbHI 3aBIaHHS JOCTYIIHI Y TUCTAHIITHOMY (opmarTi.

TemMaTU4YHUI IVIAH KypCy

Neri/rt Bun zauarrs Temu 3aH5TH KinekicTs rogua
AynauTopHi/camocTiifHa
poboTa
1 Jlekisa Tema. ExoTroxkcukoJoriyni 3acaagm — 2/8
1/camocriiina rHOCEO0JIOTisl Ta eTUKA Oiocdepu.
pobora ExoTokcukoIOriyHi 3acaay IK THOCEO0JIOT IS

Ta eTuka 6iochepu. Miciie eKOTOKCHKOJIOTIT
cepe mpupoHIUUMX HayK. OCHOBHI
3aB/IaHHSA Ta MPIOPUTETHI HAYKOB1 HAIPSIMHU

€KOTOKCHKOJIOTI.
2 Jlexris 2 Tema. OCHOBHI MOHATTA Ta CTPYKTYpa 2/8
/caMocTiiiHa eKoTOKCcHKoJorii. CTpykrypa
pobora €KOTOKCHKOJIOT11 Ta 1i mpobieMaTuka.

BusnauyeHHs €eKOTOKCUKOKIHETHKH,
€KOTOKCHKOJMHAMIKH, EKOTOKCHKOMETPII.
TToHATTS «q03a» 1 TOKCUYHICTb.
OCHOBOMOJIOKHUKH TOKCHUKOJIOTI Ta

€KOTOKCHKOJIOTII.
3 Jlexuis Tema. Toxcuuna nist peyoBuH. IlonsTTs 2/8
3/camocTiiiHa PO OTPYTY. AHTH/AOTH
pobora [TaTorenes Ta romeocTas eKOCHCTEM.

[Tonstts TokcuuHocti. [IposiBu Ta Gpopmu
TOKCHYHOT'O Ipouecy (KIITUHHUM;




OpraHHuii; Ha PiBHI OPraHi3My;
nomyJsIiiHuiA). [HTOKCHKaLiss. MexaHi3M
TOKCHUYHOT AIT K XIM13M B3aeMouil
TOKCHKaHTa Ta 010JI0TTYHOTO 00’ €KTa Ha
MoJieKysipHoMy piBHi. [ToporoBwuii Ta
0e31OopOTOBUH MPUHITUT TOKCUIHOTO
nporiecy. [ToHATTS Mpo aHTUAOTH, TX BUIH,
MEXaHI13MH JIii Ta 0COOJIMBOCTI
3acTocyBaHHs. MexaHi3MU Aii IPOTHOTPYT
(¢pi3muni, ximivHi, 6ioximivni). Buan
AQHTHUJIOTIB (aHTUJOTH, 10 TPUCKOPIOIOTH
OioTpaHCcOpMaIlit0 OTPYT Y HETOKCHUYHI
IPOJYKTU po3naay; GyHKIIIOHAIbHI
AQHTAroHICTH; Ti, AK1 3a1100ITar0Th aaCcopOITii
Ta HAJXOHKEHHIO JI0 OPraHi3My TOIIIO).
Crneundivni Ta HecienudidH1 aHTUAOTH,
IpsIMOi 1 HETIPSAAMOT JTii: MPUKIaan Ta
XapaKTepUCTHKa. IMyHOJIOT1UH1
MPOTHOTPYTH TIPH YKyCaxX TUIa3yHIB, KOMax,
MaByKiB TOII0. DakTopw, M0 BILITMBAIOTH HA
TpaHchOopMaIlito TOKCUKAHTIB Y JTIOBKLLII:
KOE]IIIEHT PO3MOIUICHHS Y CUCTEMI
KUPHU/BOJIa;pO3MIP MOJIEKYJIN; KOHCTaHTa
JUCOITIaIlii; CIOPIIHEeHICTh TOKCUKAHTA JI0
XIMIYHHX 1 010XIMIYHHX CKJIAAOBUX KJIITHH,
TKaHWH, OPTaHiB.

Jlekuis 4

Tema. 3arajgbpHi MexaHizMu il
TOKCHKAHTIB HA OPraHi3M Ta NMOmyJsuii
biomocTymHicTh Ta 1i ckiranosi. bap’epramnii

Ta 6e30aps’epHuil MexaHi3Mu. Kpurepii
HEOE3MeYHOCTI peYOBUHH, Kiacu]ikaris

HeOe3neyHocTi. biractoMorenHa,

MyTareHHa, eMOpIOTOKCHYHA, TEPaTOTCHHA
st TOKCUKaHTIB. EKoTOKCHYHA s
PEUOBHH, SIKa PEECTPYETHCS HA
MOMYJISAIHHOMY Ta 610T€OIEHOTUIHOMY
PIBHSIX

2/8

Jlexuis
S/TlpakTudne
3aHATTS
1/camociitna
pobora

Tema. Knacudikauis 3a0pyaHukis.
XapakTepucTHKA MOJIOTAHTIB
Knacudikarist TokcukaHnTtiB. EKoTOKCHYHUI
3aci0. Kcenobiotnunuii mpodisne
CEPEJIOBHIIA 1 €KOJIOTO-TEOXIMIYHUI 3aKOH
B.A. Anekceenko; [lpunnun Jle [latense
Bbpayna; [IpunHIun nepenomieHHs AiF040Tro
¢daxTopa BcepeuHi cucteMu. Macmrabu ta
NUISXH HAJIXOPKEHHS MOJIFOTAHTIB y
6iocdepy. HaykoBuii ¢piieM npo icTopiro
OTpPYy€HB, Ta OTPYHHHKIB, TIOHSTTS Ta
pi3HOBUAM OTPYT. Hacminku TOKkCHYHOT il
MOJIFOTAHTIB HA €KOCUCTEMU. BIiinB
TOKCHKAHTIB Ha MOMYJIALi, )KUBI OpTaHi3MU
Ta JIOAUHY. Buay oTpyT Ta ainoduisHo-

2/4/8




rigpo¢inbHuit 6ananc. PeyoBunu, mo
MaroTh BHOIPKOBY IO y BiyTaieHUi
nepion crocrepexenHs. HepBosi oTpyTH.
MIiKOTOKCHH.

Camocriiina
poboTta

Tema. XapaKkTepucTHKAa TOKCHYHHUX
metaJis (Hg, Cd, Cu, Co, Pb, Ni, Zn Ta
iHmmi).

Hebe3neuni BnacTHBOCTI MeTaIiB-
3a0pyIHUKIB TIEPIIOTO Ta JPYroro Kiacy
HeOe3mevHocTi. J[xepena 3a0pyTHeHHS,
JOCTYIIHI Ta BJIOBI JOPMH CHIOIYK METAJIIB
y JTOBKUUIS Ta CaHITApHO-TIri€HIYH1
HOpMaTuBH. [lucunariss MeTaiiB mpu
3a0pyIHEHHS Y KOMIIOHEHTaX €KOCHCTEMH.
TOKCHKOJIOTTYH1 BIIACTUBOCT] METAIB.
B3aemoist meTaniB 3 rpyHTOM Ta G10TOIO.
bananc meraniB y ekocuctemi 3a yMoB
IMIIAKTHOTO Ta XPOHIYHOTO THITIB
3a0pyIHEHHS: eTI0BI1aIbHO-UTFOB1aTbHUM
PO3M0IUT MeTaliB y Ipodiii pi3HUX TUIIB
IPYHTIB, QITOTOKCUYHICTD ISl KYIbTYPHHUX
Ta TUKOPOCIUX POCIIMH, BIJIMB Ha
(hepMeHTaTUBHY aKTUBHICTb IPYHTY,
Koe(dilieHTH 010KyMYJISIIT Ta KOHCTAaHTH
JUCHUTIAIlT TOCTYIMHHUX (POPM METATIB y
KOpPEHEBMICHOMY IIapi IpyHTy. MeTtanu K
OaylacTH1 pEYOBUHU y arpoximikaTrax Ta
3a0pyIHUKU CLIBCHKOTOCIIOAAPCHKOT
MIPOTYKITIi.

/8

CamMocTiiiHa
pobora

Tema. ExoTokcHK0JI0TiUHI BJIaCTHBOCTI
CO3is

Criiiki opraniuti 3a6pyaatoBadi (CO3) sk
HeOe3euH1 3a0pyTHUKH HaBKOJIUIITHEOTO
npupoHoro cepenoumia. CTIHKICTh Ta
oiomoctynuicts J/T, ITX]] Ta iHmux
CO3iB y KOMIIOHEHTaX €KOCUCTEMHU.
IcTopis CO3iB: OpyaHa arokuHa Ta 1i
Tpanchopmarrisas. Metabomizm
KCEHOOI0THKIB Y KOMIIOHEHTaX JAOBKULISL.
Bumoru CTOKroJisMcbKOT KOHBEHIIIT IO 10
oo ukenHs 13 CO3amu. Bussnenns ta
BKItoueHHs HoBuX CO3 10 nepeniky
CTOKIoJIbMChKOI KOHBEHIIIT

/9

CamocriiiHa
poboTa

Tema. XapakTepucTuka HeOe3MeYHOCTI
NeCTHLHNIB.

Knacudikaiiis mecTuiiuaiB Ta icTopist ix
BUKOpUCTaHHA. CTIHKICTh IpenapaTiB B
HaBKOJIMIIHBOMY CE€PEeIOBHIILI, TX
KyMYJIAITUBHI BIIAaCTHUBOCTI, 3/1aTHICTh
HAKONHUYYBaTHCh B TKAHUHAX OPraHi3MYy.
ExoTokcukonorigyna kiacugikaiist
He0e3MeYHOCT] NECTULIMAIB Ta i1 KpUTEPIi.

14




KineTn4Hi 3aKOHOMIPHOCTI JETOKCHKAITIT
MECTULUIIB Y CUCTEMI «TPYHT-POCIUHAY.
HIBuaKICTE AETOKCUKALIIT 3aIHIIKIB
MECTULUIIB Y TPYHTI Ta KyJbTYPHUX
pocnuHax. KoHCTaHTa MIBUAKOCTI po3may
Ji10901 PCUOBHUHU TIECTHIIUTY Y 00’ €KTax
exkocucrteMu. Po3paxyHok nepioay
HaIBpO3Maay AIF0Y01 peYOBUHHU
TECTHUITHTY.

CamocriiiHa
poboTta

Tema. HaHOTOKCUKCHHM

Hanortokcunu, ix 3acToCcyBaHHS Ta
TOKCUKOJOTTYHI BJIACTUBOCTI JE€IKUX 3 HHUX.
ExoTOCHKOJIOTIUHI XapaKTepUCTUKH
MOIITUPEHUX HAHOTOKCHHIB.
Hanoctpyktypu Ta HaHOMaTepiaiu, ix
€KOTOKCHKOJIOTT4YH1 BIACTUBOCTI: rpadeH,
(dynepenu, ByrieneBl HAHOTPYOKH,
HaHOOETOH, aepore’i TOIIO.

14

10

CamocriiiHa
pobota

Tema. XapakTepucTUKa alliTOKCUHY.
300TOKCHHM Ta QIiTOTOKCHMHH

XiMI4H1 Ta TOKCHKOJIOT1YH1 BJIACTUBOCTI
amitokcuny, JIJI50 . Cxnax 6mKkomuHOT
oTpyTH. TOKCUKOJIOTIYHI BJIACTUBOCTI
MUTITIHY. BUKOpHCTaHHS y METUIUHI,
npenapaTv Ha OCHOBI OJPKOJIMHOT OTPYTH
(amiteparrist). OTpyTH 3Mild, TaBYKIB,
36MHOBOJHMX. XapaKTepUCTHUKA
0aTpaxoTOKCUHY, TETPOIOKCHHY,
naTpoTokcuH. [{ukyra, puruH Ta iHII
TOKCHUHU POCJIMH 1 X XapaKTepUCTHKA.

14

11

CamocriiiHa
pobora

Tema. TokcukanTu y mo0yri:
KOCMETHYHI 3aco0u, JiKu Ta nodyroBa
ximis.

JIOMIIIKHU-TOKCUKAHTH Y KOCMETHYHUX
3aco0ax (ryOHa rmomMaja, Kpem TOIIO) Ta
moOyTOBIH XiMii, IX TOKCHKOJIOTIYHA
XapakTepucTrKa. Mutoui 3acobu Ta ix
BILJIUB Ha 3/10pOB’S 1 OBKULIA. TpHUKIO3aH,
HOro XapaKTepUCTHKHU.

14

12

CamocriiiHa
pobora

Tema. BOTyJIOTOKCHH Ta HOro
BJIACTHBOCTI

JIxepeno Ta MoXoKeHHS O0TYJIOTOKCHUHY.
Borynotokcun tuny A ta tumny B: ¢izuko-
XIMIYH1 BIACTHBOCTI, TOKCHKOJIOTTYH1
XapakTepucTuku, JI/[so, marorenes ,
BUKOPHUCTAaHHA y MeauiuHi. [Ipuniun nii
Ta HeOe3meKa «iH’ eKITii Kpacuy.

14

13

IIpaxTrune
3aHATTS
2/CamocriiiHa
poboTa

Tema. ExoTokcukoJioriuni kpurepii
He0e3MeYHOCTI MOJIIOTAHTY:
(iToTOKCHYHICTB, CTIHKICTD Yy e1eMeHTax
€KOCHCTEeMH, BIUINB HA MIKPOOio10riuny
((pepMeHTATHBHY) AKTHBHICTH IPYHTY,

2/4




IIBUAKICTH Mirpauii y npodiii rpynry,
IHTeHCHBHICTDH OioKymyasinii Ta iHmi.
ExoTokcukonoriuni Kpurepii
HEeOe3MEeYHOCTI MOJIFOTAHTIB: CTIMKICTD Y
00'exTax MOBKULIA (TPYHT, BOJA TOIIIO),
(ITOTOKCHYHICTD, BIUTUB HA MIKpPOOIOTY
IpyHTY ((hepMEeHTaTUBHY aKTUBHICTb
I'PYHTY TOILO), Yac B1THOBJICHHSI
exocructemMu (200 YaCTUHU €KOCHUCTEMH),
OlokymysLis (y CHCTEMi «TpYHT-
POCTIHHAY», «BOJAA-TPYHT», «TPYHT-
HOBITPS», «BOJA-TiAPOOIOHT» TOIIIO,
TOKCHUYHICTB JJ1 eHToMOo(ariB, pubd ToIIo.

14

[IpaxkTrune
3aHATTS
3/Camocriiina
pobota

Tema. HeGe3neunnii nopir aii, popmu
TOKCHYHOTO MPoIecy

3anexHICTh “Ho3a-edeKT”’, MpoOIT aHaI3.
[Tonsarts no3a. Konrerniis «moporoBoi
no3u» Ta i BUkopuctanus. JIso, JI gs.
[Toka3HuUK «JIeTaNbHOCTI». Pe4oBuHY 3
TTOJIOTOIO 3aJISKHICTIO Ta 3 BUCOKOIO
KPYTHU3HOIO 3aJIEKHOCTI “103a-epext”.
EdexTusni no3u. ['octpa Ta miaroctpa mis.
bilacroMorenHa, TepaToreHHa,
eMOpPIOTOKCHYHA Ta HIII TOKCUKOJIOTTIH1
XapaKTEPUCTUKU PEYOBHHH. Bioakymysiis
Ta OlomarHidikaiis y eKOTOKCHKOMETIi,
3’SICYBaHHS XapaKTepy KyMYJIATUBHOT Jii.
dopmarnizarris 3aJeKHOCTI MK
KOHLIEHTPALIIEI0 TOKCUKAHTY Ta
BHUPAXXEHICTIO TOKCUYHOTO MPOLECy. S-
MoIi0HA KpHUBA 3aJICKHOCTI «103a-eheKT».
3acTocyBaHHs MPOOIT-aHATI3Y IS
PO3paxyHKy HOPOTOBUX /103, CTBOPEHHS
cucteMu koopauHar “logD — npooir.
KinpkicHi XapakTepUCTUKHA TOKCHYHOCTI Ta
netanbHa no3a (JIso, JIgs) . [TonsTTs
«J1eTaTBHOCT1». 3aCTOCYBaHHS IPOOIT-
aHaII3y Ui PO3PaxXyHKY (ITOTpaHUYHO
JOTYCTUMO1 KOHIIEHTpAIlii OJIOTAHTIB y
CUCTeMI «TpyHT-pociauHa». Hemomiku
KOHIICTIIIi «11oporoBoi 1o3u». [Ipoobit-
aHai3.

2/4

15

CamocriiiHa
pobora

Tema. 3arajbHi NPUHUNIIH
€KOTOKCHKOJIOTIYHOI'0 Ta riricHiyHoro
HOPMYBAHHA MOJIOTAHTIB y 00’ €KTax
JOBKIiJLIIA.

MeTo10710Tisl TOBHOTO aHAJI3y PU3UKY Y
pI3HUX BHUIAJKaX: iIeHTUDIKAIIIS
HeOEe3MIeYHOCTI; OIlIHKA Aii; OIliIHKa
TOKCUYHOCTI; XapaKTepUCTHKA PU3HUKY.
KinpkicHa xapakTepucTHKa PU3HKY Ta
MOporosa 7o03a. TOKCHKOJIOTIYHA

14




XapaKTepUCTUKA PEUYOBHHHU, PHU3UK Aii SKOT
HEOOX1THO BcTaHOBUTH. EXCTpamosiis
IIPU OIIHIII PU3UKY [lii TOKCUKAHTIB. Pu3uk
SIK TIOTEHI[IITHA MOXJIMBICTh peaizarlii
HeOaXaHWX HACHIJKIB A1l TOKCUKAHTY Ha
Oiosoriyanii 06’ekT. EKOTOKCHKOMETpHYHI
nokasuuku: LD, LC, Limg, ED, LCtso,
KBI1Y, IIK, Ku, I'’IK, JJ/1.

16

Jlexuis 6/
CamocriiiHa
poboTta

Tema. ExoTokcukoanHaMika pe4oBHH
ExoTokcukoauHaMika K po3ain
€KOTOKCHUKOJIOT1, 110 PO3IIIAIa€ KOHKPETHI
MEXaHI13MH PO3BUTKY Ta GOpMU
TOKCHYHOTO ITPOLIECY, SIKUA BUKIMKAHUN
€10 eKOTOKCUKAHTIB Ha Oio1ieHo3 Ta \abo
oKkpeMi Buau-ioro ckiagosi. [lnsxu
MMPOHUKHEHHSI 1 BUBEJICHHSI TOKCUKAHTIB.
TpancropT NOMOTaHTIB (F€TEPOreHHa 1
TOMOT'€HHA aJBEKIIis; paHJOMHa Ta
TypOyneHTHa qudy3is), piBHOBara
PO3IUTICHHS, PO3UYUHHICTD. 3B 30K
po34rHHOCTI Ta 61010cTynHOCTI. dDakTopw,
110 BILUTUBAIOTh Ha O10KYMYJISIIIIO.
[TepcucTeTHICTH K 37aTHICTH TOKCUKAHTIB
30epiraTi HeOe3MeYH1 BJIaCTUBOCTI
MPOTATOM TPHUBAJIOTO Yacy Ta
TIOIIMPIOBATHCH HA BEJIMKI BIJCTaHI.
MexaH13M# TOCTPOi Ta XPOHIYHOT M.

2/4
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Jlexuis 6/
CamocriiiHa
poboTta

Tema. TokcMKOKIHETHKA pe4OBUH.
Tpancdopmarrisi KCeHOOIOTHKIB Y
HABKOJIMIITHBOMY TIPUPOJTHOMY CEpEIOBHIII
(rimpodniz, goromiz, OBP,
6iotpanchopmarrist). 3BOpOTHI Ta
HE3BOPOTHI peakilii Tpanchopmartii
rmosroradTis. HIBUAKICTE AETOKCHUKALIIT
MOJTFOTAHTY (KCEHOOIOTHKY) Y CHCTEMI
«TPYHT-POCIIMHAY, «TPYHT-BOJIa» TOMIO.
[lepiox HamiBpo3Mmamy Ta HOTO PO3PaXyHOK.
KoHcTaHTa IIBUIKOCTI JJETOKCUKAITII.

2/4

18

CamocriiiHa
pobora

Tema. 31aTHICTH eKOCHCTEM /10
CaAMOYHIIEHHS.

TonepaHTHICTh TEPUTOPIT IO MECTUIMIHOTO
HaBaHTAXKEHHS Ta IHAEKCH CAMOOYHUIIEHHS.
BennunHay 30HAIBHUX 1HIEKCIB
CaMOOYHIIEHHS.

14

19

CamocriiiHa
poboTa

Tema. EKOTOKCHKOJIOTIYHIH MOHITOPHHT
3a0py/IHIOBAYiB €KOCHCTEM:
XapaKTePUCTUKA TA NMePCNeKTUBHU

Bin6ip 3pa3kiB A1 €KOTOKCUKOJIOTTYHUX
nociipkenb. Orisn xpomaTorpapiyHuX
METO/IiB BU3HAUEHHS TIECTUIIU/IIB 1 METaJIiB
y IPYHTI, BOJI Ta POCIMHAX

CucremMa eKOTOKCHKOJIOTIYHOTO

14




MOHITOPUHTY SIK IHCTPYMEHT
[IPOTrHO3YBaHHA CTaHy 3a0pyAHEHO]
exocuctemu. [Tpunmunu ynigikamii Ta
CHCTEMHOCTI €KOTOKCHKOJIOTTYHOT'O
MOHITOpUHTY. Bumoru 10 Binbopy 3paskis
IpYyHTY, O10TH, BOJU JJIs1 TPOBEICHHS
€KOTOKCHKOJIOTIYHUX JIOCITIHKEHb.

20

CamocriiiHa
pobota

Tema. ExoToKCcHKOJIOTIYHI HOPMATHBH i
PO3pPaxyHKOBa OLiHKA MOTEHUIHHOIO i
(pakTHYHOrO piBHA iHTErpaJLHOL
HeOe3neKu 3a0py/AHEHHS MOJIOTAHTAMHA
HABKOJIMIIHBOI'O Cepe0BHIIA.
ExoTokcukosioriuHa Ta TOKCHKOJIOTTIHA
kiacudikaiiii He6e3MeYHOCTI TOKCUKAHTIB.
KoHcranTa CTIHKOCTI Y IPYHTI Ta pOCIUHAX
KoedirienT HakonmuyeHHs Ta HOTo
po3paxyHOK. [HTerpambHUM CTYIIHb
Hebe3nevyHocTl. EkoTokcukonoriyHi
0COOJIMBOCTI Cy4aCHOTO aCOPTUMEHTY
MECTULIUIIB.

14

21

CamocriiiHa
pobota

Tema. XapakTepucTUKA OCHOBHUX
cydyacHuX (¢izuko-xiMiyHUX MeTOIiB
BHU3HAYCHHS MOJIOTAHTIB Y eKOCHCTEMI
XpomarorpadiuHi METOIU aHATI3Y:
TOHKOILIAPOBA, T'a30Ba, BUCOKO-E(PEKTUBHA
pinuHHA. ATOMHO-a0COPIIMHMI aHaATI3 IS
BU3HAYEHHS METAJIIB y 00’ €KTaxX TOBKULIS.
PenpezenTaTuBHicTh 3pa3kiB. OcoOIUBOCTI
TPaHCTIOPTYBAHHS, 30€piraHHs 1 OTIEPEIHS
MArOTOBKA MPOO 3 13 KCEHOOI0TUKAMU 110
71a00paTOPHOTO aHAI3yBaHHS.

14

22

CamocriiiHa
pobora

I'azoBa Ta pinmnHa xpomartorpadii 3a
BHU3HAYEHHS KCEHOOIOTUKIB y TOBKIJLII.
CyTb METOIB Ta30BO1 Ta PIAMHHOT
xpomarorpadiii. OcobauBocTi
71a00paTOPHOTO aHAJII3Yy BMICTY
KCEHOOIOTHKIB Ta30BOIO Ta PIAMHHOIO

xpomaTorpadiero y KOMIOHEHTaX JOBKLLIS.

CrannmapTtHi MmeToau Bu3HaueHHs [TX]],
JIT Ta inmux CO3iB y KOMIIOHEHTaX
JTOBKULIS METOJOM TI'a30BOi XpomaTtorpadii.

14

23

CamocriiiHa
pobora

Tema. BuzHaueHHsI mecTHIUAIB TA
MeTaJIiB MeTOI0M TOHKOIIAPOBOL
xpoMaTtorpadii: nepeBarv Ta He0JiKU
Cytb merony THIX. OcHOBHI nepeBaru:
YYTIUBICTh, IPOYKTUBHICTh, €EKOHOMIUHI
nepeBaru MeToay. Hemomiku metoy mpu
BU3HAUEHHI METAaJIiB Ta MECTULIUIIB Y
00’€KTaxX JOBKULIS.

14

24

IIpaxTrune
3aHATTA
3/Camocriiina

Tema. MaremaTuyHe MOJCJTIOBAHHS NIPH
NPOrHO3YBAHHI HACJIIAKIB 320py/IHEeHHA
eKOCHCTeM NoJKTaHTaMu. Po3paxyHok

212




poboTta arpoeKOTOKCUKOJIOTIYHOT 0 iHeKCY
(AETI) Ta iioro 3Ha4eHHs.

Metoza0:0Tis pO3paxyHKy MEeCTHIIHTHOTO
HaBAaHTAXXEHHS HA KOHKPETHY
arpoeKoCHCcTeMy 3a HasiBHICTIO
3aCTOCOBAHOTO CY4aCHOT'O aCOPTUMEHTY
nectuiuaiB CepeTHbO3BaKEHA CTYIIHB
HeOe3MneKu acopTUMEHTY recTuiiuIiB (Q).
CepenHe HaBaHTAXKCHHS MTECTUIUIIB, IO
BUKOPUCTOBYIOTHCSI B CIBO3MiHI,
rocnoapcTsi, perioni (Dekr).
TonepaHTHICTD TEPUTOPIT 10 TTECTUIHIHOTO
HaBaHTAKEHHSI Ta IHIEKCH CAMOOYHIIICHHSI.
[HTerpanbHuil NOKa3HUK 3a0pyAHEHHS
arponanamadty necturmaamu (V).
[ToTenuiiina Hebe3meKa 3aCTOCYBaHHS
TECTUIIM/IIB Y arpOIIEHO31: PO3PaXyHOK
arpoekoJiorigydoro iHaekcy (AETI). Edext
610p030aBIICHHS Y arpOEKOCHUCTEMI.

25 CamocriitHa | InTerpajabna kiaacudikauis cryneHs 212
pobota He0e3Mme4YHOoCTi mecTHIH/AIB.
ExoTokcukoJI0TiYHi HOpMaTHBH i
PO3pPaxyHKOBa OLiHKA MOTEHIIHHOrO i
(pakTHYHOrO piBHA IHTErpaIbLHOL
HeOe3neKn 3a0pyIHeHHS MOJIOTAHTAMU
HABKOJMIIHbBOI'O Cepe0BHIIA.
Kiacudikarrist mecTUIUIIB 3a CTIMKICTIO B
00'eKTaX HaBKOJIMIIHHOTO CEPEIOBUINA Ta
IHTErpaIbHUM KJ1ac HEOE3TMEUHOCTI
nectunuaiB (Co). [InanyBaHHS XIMIYHHX
3aXOIB 3aXUCTY POCJIMH Ta MOTEHIIHHUM 1
(hakTHYHHI pU3UK HEOE3IMEUHOCTI
3aCTOCYBaHHS Mpenaparis.

26 [IpakTuune KonTponbHe TecTyBaHHS 2
3aHATTA 4

YMoBHM BU3HAYEHHS HABYAJILHOI0 PEUTHHIY

Bun 3adath KinpkicTe Maxkcumy MakcumaiipHa

3aHATH OauiB 3a 1 cyma 0ariB
3aHATTS

KontponsHa poboTa. 30 30

[HuBinyanbpHe 3aBIaHHS

Cewminap (TBOpYa 1 23 23

npe3eHTaIlisl, BUCTYII)

KonTponwsHa pobora 1 17 17

(IpakTUYHE 3HATTS)

Icniut (Tecr) 1 30 30

Pazom 100

Bumoru i kpurepii oniHIOBaHHS

O1iHIOBaHHS YCHIIIHOCTI CTY/ICHTA 32 KOYKHUM 13 3aIlJIaHOBAaHUX BHUJIIB POOIT 3A1MCHIOETbCS Y




BIJIMIOBITHOCTI /IO TAKKX KPUTEPIiB:

Buau poOir KinbkicTs GaniB Kpurepii oniHroBaHHS
3a OJMH BH/I
po0ir
30 BuKoHaHO y BiIIOBIAHOCTI 0 BCIX BUMOT
15-29 BukoHaHO 9acTKOBO, MOTPEOYBAIO YTOYHEHB Ta
KonTpoasna JIOOTIPAITIOBaHHsI, 200 3 MOPYIICHHSIM TEPMIHIB
poboTa. 1-14 BukoHaHO 9acTKOBO, IOOIPAIFOBAHHS HE OYyII0 3/1iliCHEHE,
InnuBinyansHe TEPMIHU MOPYIICH]
3aBlaHHA 0 He BukoHaHo abo BUKOHAHO 3 MOPYIICHHSIM BUMOT
aKaJeMI4HOi J0OpOYECHOCTI
18-23 3aBaaHHs, 1110 BIAMOBIIAE TEMATHIlI CEMIHAPY, BUKOHAHO
MaKCHMaJbHO MOBHO Ta y BKa3aHi TepMiHU. CTyaeHT
JIEMOHCTPY€E HAJIC)KHUM pIBEHb 3HAHb 1 PO3YMIHHS TEMH,
3HaHOMCTBO 13 OCHOBHUMH TEHAECHIIISIMH, 3aTHICTE 10
CaMOCTIHHOI'0, CHCTEMHOTO, JIOTTYHOTO 1 ITOCIIIOBHOTO
mucaeHHsa. Po6oty oopmiieHo BiAMOBIIHO O BUMOT
[auBinyansue 11-17 [aauBinyansHe 3aBJaHHS BUKOHAHO YaCTKOBO Ta
3aBJIaHHS - noTpeOyBaio JoompalroBaHHs. bpakye aHaTiTHIHOT
JIOTOB1Ab CKJIQIOBOT
1-10 BukonaHo 9acTKOBO, OOTpAIIOBaHHS HE OYII0 3/1CHEHE,
TepMiHM nopyieHi . PoOoTi cyTTeBo Opakye
CHUCTEMaTUYHOTO aHAII3y  JIOTTYHOTO Ta MOCIIITOBHOTO
BHUKIay. Po60Ta MICTUTH HETOYHOCTI Ta/ab0
HEOOTPYHTOBAHI CY/DKCHHSI.
0 3aBaaHHs HE BUKOHAHO a00 BUKOHAHO 3 MOPYIICHHSIM
BHMOT aKaJIeMIg4HO1 TOOPOUECHOCTI
[IpakTuune 1-17 KoxHa npaBuiibHa BiMOBIAb OIIHIOETHCS B 1 Gai
3aHATTA 6.
KonTposibae
TECTYBaHHS
IcnuToBe 1-30 Ko>xHa npaBuiibHa BiNOBIAb OIIHIOETHCS B 1 Oai
TECTYBaHHS

[Topsiok nepepaxyHKy pedTHHIOBHX ITOKA3HUKIB HOPpMOBaHOI 100-0a/1bH0I IKAIH
OLIHIOBAHHSA B HAliOHAJbHY mIKaJdy Ta mkajay ECTS

IIIkana ONiHIOBAHHSA CTY/IEHTIB

3a mIKaJI010 3a HAiOHAJIHHOIO IIKAJIOK0 3a mikaJsioro ECTS
akanemii

90 — 100 Binminao 3apaxoBaHO A (BigMiHHO)
85— 89 Hobpe B (myxe nobpe)
75-84 C (mo6pe)
70-74 3a10BUTIbHO D (3a10BinbHO)
60-69 E (mocratHbO)
35-59 He3zanoBinbHO He 3apaxoBaHno FX ( He3a10BUIBHO -

1-34

3 MOXKJIUBICTIO
MOBTOPHOTO
CKJIQJJaHHs)

F (menpuitnsTHo — 3




000B’SI3KOBUM
IIOBTOPHUM KYPCOM)

MiHimMabHHIA TTOPOTOBUH PIBEHB OLIHKH 332 pOOOTY B ceMecTpi (IOmycK 10 icnuTy) ckianae 30
OaxiB. Y pa3i OTpUMaHHS OIIIHKKA «HEnpuiHATHO» (Hmxk4de 30 GainiB) 3100yBau 3000B’sA3aHMI
MOBTOPHO BUBYMTH JAUCIUILIIHY. Y pa3i OTpUMaHHsS OLIHKH «HE3aJ0BUILHO» 3100yBad Mae
MpaBO Ha JIBa MEpeCcKIaJaHHs: BUKIagaueBi Ta Komicii. [Ipy mpomMy mMakcumaibHa MiICyMKOBa
OI[IHKA TICIIS MEePECKIaIaHHs MOXe OYTH JIMIIE «IOCTaTHBO». 3aMICTh MEPECKIalaHHsT KOMiCii
3100yBa4y MOke 00paTh MOBTOPHE BUBYCHHS JUCIUTLIIHH.

IHosiTuka no0pouyecHocCTi

Bci 3aBmaHHS Kypcy € CcamMOCTIfHO BUKOHAHOIO Tparero. PoOOTH CKOMMUIHOBAHI IUISIXOM
KOIIIOBAHHSA, II€PEHECEHHS OpHUTIHAJIbHMX TEKCTIB 0Oe3 TMOCHJIaHHA Ha JoKepena, abo
KOMITOHYBaHHS TEKCTY 3 TOTOBUX OJIOKIB OpPUTIHAJIBHUX JpKepell Oy/ie OLIHEHO «HE3aI0BUIBHOY.
Bci pobotu nepeBipsitoThes Ha miariar. BUkoHaHHS HaBYaJbHUX 3aBJlaHb 1 poOOTa B Kypci Mae
BinmoBinati BuMmoram «IlojokeHHS Tpo MOTpPUMAaHHS aKaJAeMIYHOi JOOPOUYECHOCTI HAyKOBO-
MeJaroriyHUMH TMpaliBHUKaMH Ta 3700yBauamu Buioi ocBitu» /I3 «/lepaBHa ekosoriuHa
aKaZeMmiss MICIASAUIUIOMHOI OCBITM Ta YOpPaBIiHHS» (3aTBep/ukeHe HakazoM Ne 112 Big
07.03.2018 POKY) - Pexum JTOCTYIY:
https://dea.edu.ua/img/source/%D0%9F%D0%BE%D0%BB%DO%BE%D0%B6%D0%B5%D0%BD%D0%BD
%D1%8F%20%D0%BF%D1%80%D0%BE%20%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D1%9
6%D1%87%D0%BD%D1%83%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%
D0%BD%D1%96%D1%81%D1%82%D1%8C-10.03.2020.pdf
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IMosiTHka OiHIOBAHHSA

e [JousiTHKa MIOJ0 eATAaiHIB Ta NEpeCcKIaJaHHs: POOOTH, SKi 3/1al0THCS 13 MOPYIICHHIM
TEpMiHIB 0€3 MOBOXHUX MPUYHMH, OIIHIOIOThCA Ha HWX4YYy OUiHKY (-10 GamniB). Ilepecknamanns
MO/IyJ1iB BiI0yBa€THCs 32 HASABHOCTI MIOBAYKHHUX NMPHYUH (HAPUKIA, JTIKAPHSHUH).

e [lomiTHKa 010 aKaeMIYHOT TOOPOUECHOCTI: YCi MUChMOBI POOOTH TMEPEBIPSIFOTHCS Ha
HAsBHICTH IUIATIATy 1 JOMYCKAIOTHCS J0 3aXHCTY 13 KOPEKTHUMH TEKCTOBHMH 3aII03MYCHHIMH HE
oinpme 20%. CrucyBaHHS MiI 9ac KOHTPOJILHUX pOOIT Ta eK3aMeHIB 3a00poHEHi (30Kpema, i3
BHKOPHUCTAHHIM MOOUTLHUX MTPUCTPOIB).

e [lomiThKa 1100 BiABiAYBaHHS: BiABiAYBaHHS 3aHATH € 00OB’SI3KOBMM KOMIIOHEHTOM
OIlIHIOBaHHA. 3a OO0’€KTMBHUX MPUYMH (HANpHUKIad, XBOpoOa, MDKHApOJHE CTa)KyBaHHS)
HaBYaHHS MOXe€ B110yBaTUCh B OH-JIaliH (POpMI 32 IOTO/IKEHHSM 13 KEPIBHUKOM KYypCY.



