CUJIABYC HABYAJIBHOI JUCHUILJIIHUA

«bloigguKaIis»
HauioHanbHnii Cryninb ocsiTn OakaJiaBp
. TeXHI4YHUI yHIBepcuTeT OCBITHBLO-
OHINMPOBCbKA  mpodeciiina

nporpama «bionorisa»

n on IT E X H I KA TpuBajicth OCIHHI ceMecTp
1899 BHKJIAJAHHS

3aHATTA:
JIEKIT: 2 TOOUHU
MPaKTUYHI 3aHATTS: 1 ronuna

MoBa BuUK/IaJaHHA  YKpaiHChKa

KoHcyabTamii: 3a OKpeMHM pO3KJIaJ0M, TOTOKEHUM 31 3100yBayaMy BHILOi OCBITH
Omnuaiin-koucyabtanii: Microsoft Teams — rpymna «bioiHauKaIis»

Kadenpa, mo Bukiaanae Exosorii Ta TEXHOJIOT1H 3aXUCTy HABKOJIUIITHBOTO
cepeIoBHUIIa

Buknanau.

[TaBnnuenko Aprem Bosogumuposuu

npodecop, A-p. TeXH. HayK, mpodecop kadenpu Exomnorii
Ta TEXHOJIOT1H 3aXHCTy HAaBKOJIIHMIIHBOI'O CCPCaAOBUIIIA

[lepconanbHa cTOpiHKA
http://ecology.nmu.org.ua/ua/Personal/Pavlichenko.php :
E-mail: pavlichenko.a.v@nmu.one

AHOTaNiA 10 KypCy

Y meil dyac ICHYIOTh BHUCOKOTOYHI AaHAJITUYHI TIpuUiIagd W METoau
aHAJITUYHOTO KOHTPOJIIO, SIKI IIBUJKO OI[HIOIOTH KUIBKICTh THX a0O0 I1HIIHX
TOKCUYHUX PEYOBHUH Y MOBITPi, BOAL 1 IpyHTI. OHAK, 3 €KOJIOTIYHOI TOUYKHU 30Dy,
BIJIOMOCTEH TUIbKM JIMIIE PO KOHIIEHTPALII0 PEYOBUHHM Mayo, H00 CKa3aTu Mpo
MaiOyTHIN cTaH TOro abo IHIIOTO CIIBTOBApHUCTBA OpraHi3MiB (0ioreH031B). Tomy
P KOHTPOJI HaJ CTAaHOM HAaBKOJIHMIITHHOTO CEpPEIOBHINA BaKJIMBI 010J0TIYHI
e(eKTH, SIKI MOYKHA OIIIHUTH TUIBKU JIMIIE 32 JOTIOMOTOK '">KMBUX IpHIamiB" -
caMuX >Ke opraHi3miB. JaHi MpPO KOHIIGHTPAIlII0 B HABKOJMIIIHBOMY CEpPEIOBUIII
pI3HHMX TMOJIOTAHTIB HE MICTITh BIAMOBI/I HAa 3aMUTaHHS, HACKUIBKU CHUTYaIlis
HeOe3nevHa Jyist )KuBoi npupoan. [Toka3HUKY TpaHUYHO AOMYCTUMOT KOHIIEHTpAIlil
('’AK) pi3Hux pedoBUH po3poOieHi nuimie s doguHu. OpHak, MalyTh, i
MOKa3HUKMA HE MOXKYTh OyTH MOILIMPEH]1 HA IHII HUBI 1ICTOTH. € OLIBII YyTJIMBI


http://ecology.nmu.org.ua/ua/Personal/Pavlichenko.php
mailto:pavlichenko.a.v@nmu.one

BUAM, 1 BOHM MOXYTh BHUSBHUTUCS KIIOYOBUMH JUIS HIATPUMKH EKOCHUCTEM. 3
NOTJISITY OXOPOHHM MPUPOJH, BAXKIIMBIIIE OJEPKAaTH BIAMOBIAL HAa 3alUTaHHS, JI0
SKUX HACIIJIKIB IpUBee Ta ab0 1HIa KOHIIEHTpaIlis 3a0py/THIOBaYa B CEPEIOBHIII.
Ile 3aBmaHHA i BUPIMIYIOTH "KHUBI NMpHIAaTU'", TO3BOJISIIOYM OLIHUTH O10JIOTIYHI
HACJIIJIKU aHTPOMOTEHHOI 3MIHH CEpPEIOBHUIIIA.

1. Meta Ta 3aBIaHHSI KypCY
Merta aucoumiiHna — GopmMyBaHHS y MaWOyTHIX (axiBiiiB (OakajgaBpiB)
yMiHb Ta KOMIIETCHINT /I 3a0€3MEUYCHHS 3aCTOCYBaHHS TCOPCTHUYHHMX 3HAHb Ta
NPaKTUYHUX HABUYOK IIOJI0 OpraHizamii, IUTaHYBaHHS Ta IPOBCACHHS
O101HAMKAIIINHUX JOCIIDKEHb E€KOJIOTTYHOTO CTaHy 00’€KTIB HaBKOJMIIHBHOTO
CepEeIOBHUIIIA.

Pe3yjbTaTH HABYAHHSA!

e Po3po0maTu cxeMy mpoBeAeHHS 0101HAUKAIIMHUX JOCTIIKEHb

e 3acTOCOBYBaTH METOJM O101HAUKAIIIT JJIsI OI[IHKH €KOJIOTITYHOT'O CTaHy
aTMOC(EPHOro MOBITPS, IPYHTIB Ta BOJHUX JKEPEIT

e O1iHIOBATH BIUTUB IIPOMUCIIOBUX 00’ €KTIB HA CKJIAJIOBI IPUPOTHOTO
CepeOBHIIA 3 BUKOPUCTAHHIM METOAIB O101HIUKAIT

e AHai3yBaTH CTaH JOBKULIA 3a pe3yJibTaTaMy 010MOHITOPUHTY

e BukopucroByBaTu MeToAu O101HAMKAILIIT B HAYKOBIM Ta MPaKTUYHIN poOOTI

e O1iHIOBATH BIUTUB IIPOMUCIIOBUX 00’ €KTIB HA CKJIAJIOBI IPUPOTHOTO
CepeNOBHIIA 3 JOTIOMOTOI0 METO 1B O101HAMKAIIIT

e OmiHtoBaTH €PEKTUBHICTH MPUPOIOOXOPOHHUX 3aXO0/I1B 32 JIOMTOMOTOI0
METOAIB O101HaUKAaI]

4. CTpykTypa Kypcy

JEKIIII
MNEPEJIMOBA
IcTopist BUHMKHEHHS Ol0THIUKAIT].
1. BAJJAYI TA IIIJIT BIOTHAUKAILIIT
Buan Gloingukarmi.
CyTb Olo1HIUKAITI].
[TepeBaru 6ioiHauKarii nepen Gi3uKo-XiIMIYHUMHU METOJIaMU JTOCITIKEHb.
2. 7KUBI OPT'AHI3MMU - IOKABHUKU AHOMAJIBHUX
KOHIEHTPAIUIM XIMIYHUX CITOJIYK U1 AHOMAJIBHUX
®IBUYHUX ITOJIIB
Pocnunau iHAMKaTOpY TIMOMHY 3aIATaHHs 1 CTYNEeHI0 MIHepati3alli MiI3eMHUX
BOJI.
BbioinankaTopu MeTaiuHOro 3a0pyIHEHHS JOBKULIS
bioinankaTopu BUKOPUCTOBYBAHI JIJIsl OIIIHKU 3a0pyAHEHOCTI aTMOC(EpHOTo
MOBITPSL.
bioinaukaTopu SKOCTI BOJHOTO CepeoBHIIA Ta TPOPHOCTI BOAOMMU



bioinaukaropu 3a0pyAHEHOCTI TPYHTIB

BioiHaMKaTOPU KOPUCHUX KOTAIHH

3. TOKCUYHI TA MYTAT'EHI ®AKTOPU JOBKIJIJIA

3.1 TokcuuHi pakropu

[ToHATTS PO TOKCHUYHICTh T4 €KOTOKCUKAHTHU

Krnacudixkaris 3a0pyaHIOBadiB 3a iX TOKCUIHICTIO

JI>xepena TOKCUYHOTO 3a0pyAHEHHS JOBKILIS

J1030B1 KpUBI1 pi3HUX TOKCUYHUX PEUOBHUH JJIsI )KUBUX OpraHi3MiB

CyMapHi TOKCUYHI €peKTH KUBUX OPraHi3MiB

3aranbHui TOKCUYHUI (OH

[ToHATTS MpO YYTIMUBICTH Ta CTIMKICTh >KMBHUX OpraHi3aMiB J10 Jii TOKCHYHHX
pEYOBUH

[Insixu 3MEHIIIEHHs TOKCUYHOCTI IIKIJIMBUX PEYOBHUH Ha HUBI OpPraHi3Mu

3.2 IIoHATTH PO MYTAreHHICTh Ta MyTAar€HHUM (paKTOP

Knacudgixkarisa mytareiB

JIxepena HaAXOMKEHHS MyTareHiB y HaBKOJIMIITHE CEPETOBUIIE

OniHka MyTareHHUX €(EeKTIB Ha PI3HUX PIBHAX OpraHizaiii

[ToHATTS MpPO YYTIMBICTH Ta CTIMKICTh XUBHUX OPTraHi3MIB 10 M1 MYyTareHHUX
(bakTOpiB JOBKULIA

AHTUMyTareHu

X1 3MEHILIEHHS! MyTareHHOCT] IIKIIJTMBUX PEYOBUH JJIs )KUBUX OpraHi3MiB

4. BIOTECTYBAHHSA TOKCUYHOCTI JOBKIJIJIA

biotecTyBaHHS 3aIMIIIKOBOI TOKCUYHOCTI IPYHTIB.

bioTecTyBaHHS 3aJMIIKOBOI TOKCUYHOCTI POCIIUH.

bioTecTyBaHHs 3aranbHOI TOKCUYHOCTI BOJHOTO CEPEIOBUIIIA.

Bu3HaueHHs NOTEHIIHHO MOXKIIMBOTO PIBHS CAMOOUYHUIICHHS BOJHOTO CEPElOBUIIA
Ta IPYHTIB.

5. BIOIHAUKAIIA MYTAI'EHIB y HABKOJIMIIIHBOMY
CEPEJOBHILII

BHKOpHUCTaHHS TE€HETUYHUX T[OKA3HUKIB POCIUMH-0101HAMKATOPIB MPU OLIHIII
MYyTareHHOro BIUIMBY ()aKTOPIB HABKOJIMILIHBOTO CEPEIOBUIIA

bioiHuKallis MyTareHHOCTI IPYHTIB

Bbioinaukaiiii MyTareHHOCTI BOJHOTO CEpEIOBHIIIA.

bioinaukariiss MyTareHHOCTI aTMOC(EPHOTO MOBITPS

6. METOJJOJIOT'TYHI ACIIEKTH OLIIHKA CYMAPHOI J1i
3ABPYJHIOBAYIB JJOBKLJLJIA 3A PE3YJIBTATAMU BIOIHAUKALI
OO6uucIeHHS YMOBHHX MMOKA3HHUKIB TOMIKOKEHHS O101HIUKATOPIB

MeTtoauka o BU3HAUEHHIO 1HTErpaIbHUX MOKA3HUKIB, 10 XapaKTEePU3YIOTh
3arajbHUN TOKCUKO-MYyTareHHU (POH 1 TeHETHUHUN PU3UK

7. MPUHIUIINU BIOTECTYBAHHSA CTAHY OBEKTIB JOBKIJLJIA
Yacrora XxpoMOCOMHHUX abepalliil B KIITHHAX 1HIUKATOPIB.

MikposiaepHuii TecT B KIIITHHAX THAPOOIOHTIB

CTepuibHICTh MHIIKY POCIHH

CrpykTypHO-GYyHKIIOHATIbHA CTIHKICTh KIITOK (POTOCHHTE3YIOUOTO anapara
1HAMKATOPHUX POCIUH



MikposiiepHHil TECT B COMAaTUYHMUX KIITHHAX JITEH
Bukopuctanss apo3zodin
PocrtoBuii Tect

IMPAKTUYHI BAHATTS
1. Bigbip mpo6 00’ €KTiB HABKOIMIITHBOTO CEPEAOBHINA JTsl O101HIUKAIITHIX
JOCTIKEHb
2. MeTroauka OIIHKKA TOKCUYHOCT1 BOJTHUX JIPKEPEJT Ta IPYHTIB 32 JI0MIOMOTOIO
«PoctoBoro Tecty»
3. Orinka 3a0pyIHEHOCT1 aTMOC(HEPHOTO MOBITPSI 3a JOTIOMOTOO JIUIITAHHHUKIB
(JTIXEHOIHIMKAaIIis)
4. O1iHKa TOKCUYHOCTI aTMOC(HEPHOTO MOBITPSI 32 TeCTOM «CTEpUIIbHICTD MTUJIKY
POCIIUH»
5. BuzHaueHHs SIKOCTI IPYHTIB 3a TeCTaMU «AOEpaHTHICTh XpPOMOCOM) Ta
«BenuunHa MITOTUYHOTO 1HACKCY»
6. biorecTyBaHHS SKOCT1 BOJIM 3 BAKOPUCTaHHSIM paukiB Bugy Daphnia Magna S
7. OuiHKa cTablIBHOCTI PO3BUTKY AEPEBHUX POCIIMH 3a PIBHEM aCUMETpIi
MOpPQOJIOTIYHUX CTPYKTYp (Ha mpukiaai 6epe3u nosucioi Betula Pendula)
8. O11iHKa €KOJIOTIYHOTO CTaHy I'PYHTIB 3a 3MiHAMU BU0BOTO O10p13HOMAHITTS
I'PYHTOBHX 0€3XpeOeTHUX TBapHH

5. TexniuHe 00;1aqHAHHA Ta/a00 MporpamMHue 3a0e3ne4eHHs ™

AKTHBOBaHUHN aKayHT YHIBEPCUTETChKOI momTH (student.i.p.@nmu.one) Ha
O@ic365.
Ha nmpakTryHuX 3aHATTAX HEOOX1IHI KaIbKYJISITOPH.
BukopHCTOBYIOThCSI 1HCTpyMEHTaJIbHA 0a3a BUIYCKOBOI KadeapH, a TaKoxK
KOMIT FOT€pHE Ta MyJIbTUMEIIHE 00JIaJHaHH 1, JUCTaHIIHa iaTtgpopma Moodle.
6. CucremMa OLiHIOBAaHHA Ta BUMOTH

6.1. HaBuaJjbHI 10cArHeHHs 3100yBa4iB BHILOI OCBITH 3a pe3yJibTaTaMu
BHUBUYEHHSI KypCYy OLIIHIOBATUMYThCS 3a IIKAJIOK0, 1[0 HABEICHA HUXKYE:

PetitnHroBa mkamna [HCcTHTYIINHA mIKaTa
90 - 100 BIJIMIHHO
74-89 nobpe
60-73 3a10B1JIHHO
0-59 HE3aJI0BLILHO

6.2. 3n100yBaui BHIOT OCBITH MOXYTh OTPUMATH HiACYMKOBY OWIHKY 3
HABYAJIBHOI JUCHUUIUIIHK HA TIiJICTaBl MOTOYHOTO OIIHIOBAHHSI 3HaHb 32 YMOBH,
AKIIO0 HaOpaHa KUIbKICTh OajiB 3 MOTOYHOI'O OMUTYBAHHS Ta CaMOCTIIHOI poOOTH
cKianatuMme He MeHme 60 OamiB.




MakcumanbHe OHiHIOBaHHSI:

[IpakTruHa yacTUHA
TeopeTnuna
IIPU CBOEYACHOMY | IIPU HECBOEYACHOMY Pazom
YacTUHA ) :
CKJIAJIaHH1 CKJIQJIaHH1
60 40 30 100

TeopeTndyHa yacTHHA OIIIHIOETHCS 3a pPe3yJIbTaTaMH ITMCHMOBHX BiJIITOBIJICH,
0 MICTUTD 5 BIIKPUTHUX 3alIUTAHb.

6.3. Kpurepii ouiHIOBaHHS MiZICYMKOBOI po00TH

Bigkputi 3anmuWTaHHA OIIHIOIOTBCS 3a CYTTIO, JIOTIKOI, TJIHMOWHOIO,
Npe3eHTA0CIBHICTIO BIAMOBIAI Ta MPaBWIIBHICTIO HaBedeHUX rpadikiB, GpopMyr i
pO3paxyHKiB. 3a KOJKHE MUTaHHs 3100yBay oTpumMye 12 GaiiB (pazom 60 6ais).

6.4. Kpurepii oliHIOBaHHA IPAKTUYHOL pO00TH

3a KOXKHY MpPaKTUYHY POOOTY 3100yBady BHIINOI OCBITM MOXE OTPUMATH
HACTYIIHY KUJIbKICTh OaJIiB:

5 OauiB: OTpHUMAaHO TPABWIbHY BIAMNOBIAb (3TIHO 3 €TAIOHOM),
BUKOPUCTAaHO (HOPMYJTy 3 MOSICHEHHSM 3MICTY OKPEMHX ii CKIAJOBHUX, 3a3HAUEHO
OJIMHULII BUMIDY.

4 Gaam: OTPUMAHO TMPABWIBHY BIAMOBIAb 3 HE3HAYHUMH HETOYHOCTSIMH
3TITHO 3 €TaJIOHOM, BIJICYTHS ¢opMmysia Ta/abo TMOSACHEHHS 3MICTY OKPEMHX
CKJIQJIOBHX, a00 HE 3a3HAYCHO OJMHHUII BUMIPY.

3 0aaM: OTpUMaHO HEMPABUIbHY BIJIMOBI/Ib, TPOTE€ BUKOPHUCTAHO (hopmyITy 3
MOSICHEHHSIM 3MICTY OKPEMHUX 11 CKJIQJOBUX, 3a3HAYEHO OJAUHUII BUMIDY.

2 0aam: OTpPUMAHO HEMPaBUJIBHY BIAMOBIIb, TPOTE HE BUKOPHUCTAHO
dbopMyIlly 3 TOSCHEHHSIM 3MICTY OKpPEMHX 1ii CKJIaJOBUX Ta/ab0 HE 3a3HA4YCHO
OJIMHULII BUMIDY.

1 OGan: HaBeIEHO HEMPABUJIBLHY BIAMOBIAL, 10 SKOI HE HAJAHO MKOJHUX
MOSICHEHB.

7. IlloaiTuka Kypcy

7.1. loaiTuka 00 aKaJeMi4HOI JOOPOYECHOCTI

AkaznemiuHa T0OpOYECHICTh 3/100yBayiB BUIIOI OCBITH € BaXKJIMBOI YMOBOIO
JUISL ONaHyBaHHSA pe3yJbTaTaMH HaBYaHHS 3a JUCHUUIUIIHOIO 1 OTPUMaHHSA
3aI0BIJIbHOI OIUHKKA 3 IIOTOYHOI'O Ta niz[cyMKOBoro KOHTpOIIB. AKajaemiuHa
n00poUYecHICTh 0a3yeThcsl Ha 3aCy/KEHHI MPAKTUK CIUCYBaHHA (BUKOHAHHS
MUCHbMOBUX POOIT 13 3alydeHHSM 30BHINIHIX JpKepen 1Hdopmalii, KpiMm
JIO3BOJICHUX JIJII BUKOPUCTAHHS), Iiariaty (BiATBOPEHHS OIMYOJIIKOBAHUX TEKCTIB
IHIIMX aBTOpIB 0e3 3a3HauyeHHs aBTOPCTBA), (paOpukailii (BUragyBaHHS JaHUX YU
¢dakTiB, 10 BUKOPHUCTOBYIOTHCA B OCBITHbOMY Tiporieci). IlomiThka 110110
aKaJeMIqyHO1 JTOOPOUYECHOCTI perjaMeHTyeThes MojiokeHHsAM "[lomoxxeHHs mpo
CUCTEMY 3amoOiraHHsi Ta BUSBIEHHs Iulariaty y HarioHanbHOMY TEXHIYHOMY



yHiBepcuTeT! "J[HIMPOBChKa MOJIITEXHIKA'.
https://www.nmu.org.ua/ua/content/activity/us_documents/ITonoxxeHHs po
cucTeMy 3ano0IiraHds Ta BUABJIEHHS miariaty.pdf

VY pasi mopyiieHHs 3100yBadeM BHIIOI OCBITH aKaJIEMIYHOI JOOPOYECHOCTI
(ciucyBaHHs, miariat, ¢gabpukaiis), poOOTa OIIHIOETHCS HE3aJO0BUIHLHO Ta Mae
OyTH BHUKOHaHa MOBTOpHO. Ilpu 1bOMY BUKIAgad 3anuinae 3a COOOI0 MPaBO
3MIHUTH TEMY 3aBIaHHS.

7.2. KomyHikanifHa moJIiTMKa

3100yBadi BUIIOI OCBITU IOBHHHI MaTH AaKTUBOBaHY YHIBEPCUTETCHKY
TIOIITY.

Yci mHMCchMOBI  3amUTaHHS 10 BUKIAAAadiB CTOCOBHO KypCy MaroOTh
HAJICUJIATHCS Ha YHIBEPCUTETCHKY €IIEKTPOHHY TIOIITY.

7.3. HHoaiTuka 11010 NEepecKJIaIAHHA

PoboTtu, siKi 3A4ar0ThCA 13 MOPYILIEHHSM TEPMiHIB 0€3 MOBaKHUX MNPUYUH
OLIIHIOIOTHCS Ha HIK4YY OLIHKY. IlepeckiananHa BinOyBaeTbcs 13 JI03BOIY
JIEKAHATYy 32 HasABHOCTI MOBAKHUX MPUYUH (HAPUKIA, TIKapHIHUN).

7.4 IlosiTHKA 11010 OCKAPKEHHS OLIHIOBAHHSA

Skimo 3100yBad BHINOI OCBITH HE 3T0JICH 3 OIIHIOBAHHSAM HOTO 3HaHb BiH
MOKE OINPOTECTYBAaTH BUCTABJICHY BHKJIQJaue€M OLIHKY Yy BCTaHOBJICHOMY
MOPSAJIKY.

7.5. BinBinyBaHHSsI 3aHATH

st 3mo0yBadiB BUIOT OCBITH JeHHOT (OpMHU BIABIAYBaHHS 3aHITH €
000B’s13k0BUM. [loBaXKHUMU TpPUYMHAMM I HESBKM HA 3aHATTS € XBOpPOOa,
y4acTb B YHIBEPCUTETCHKMX 3aX0JlaX, akaJeMiyHa MOOLIBHICTh, K1 HEOOX1THO
NIATBEPKYBATU JTOKyMeHTaMu. [Ipo BIJCYTHICTh Ha 3aHATTI Ta MPUYUHU
BIJICYTHOCTI 3/100yBau BUIIOi OCBITM Ma€ MOBIJOMHUTH BHKJIanada abo ocoOHcCTo,
abo uepes cTapocTty.

3a 00’€KTUBHUX NPHUYMH (HAPUKIIAA, MI>)KHAPOJHA MOOUIBHICTh) HABYAHHS
MOXe€ B1JIOYBAaTHCh B OH-JIaiH (hOpMi 3a MOTOKEHHSIM 3 KEPIBHUKOM KYpCY.
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