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1. Onuc HABYAJIBLHOI JHCHUILIIHA

Enementu xapaktepuctuku Jlenna dopua
HaBYaHHS

3aranpHa KUIBKICTh TOJUH 120
KinbkicTh KpeauTiB 4
Micue B iHAUBIlyalbHOMY HaBYaIbHOMY I1aHi 3BO BUOIpKOBa
Pix naBuanHs (Kypc) 3
Cemectp 1

Jlekii (roguH) 12

[TpakTryuni (cemiHapchki) (TOIUH) 28

JlaboparopHi (TroauH) -

Cawmocriitna po0OoTta (ToauH) 80

B T. 4. IHAMBIAyaJIbHI 3aBAaHHS (BKa3aTH BU]T)

(rogun) ]
By mijicymMKoBOTro KOHTPOJIIO eK3aMEH

2. 3anuiaHoBaHi pe3yJIbTATH HABYAHHS

Mera HaByaipHOI JIUCIMIUIIHUA: «Ekojorig OlOJIONIYHUX CHCTEM» €
Oo3HaOMJIEHHsT 3700yBadiB 13 ¢GopMaMHU B3a€EMOBITHOCHH MIKPOOPTaHIi3MIB MiX
c00010, 3 IHITUMH OpPTaHi3MaMH Ta JOBKILISIM.

3aBIaHHAl HABYAJIBHOI JUCHUIUIIHKM: 3aCBOEHHS 37100yBauaMHu-MiKpOOioIoraMu
3HaHb MPO €Talu PO3BUTKY €KOJIOT1l MIKpOOPTaHI3MIB SIK HAYKH, BIUIMB a010TUIHUX
(dakTOpiB cepeloBUIlla HA KUTTEMISIBHICTH MIKpOOPraHi3MiB, aJanTHBHI peakiii
OakTepiid, (OpMH B3aEMOBITHOCHH MIKPOOPraHI3MIB MK CO0OI0 Ta 3 I1HIIUMU
opraHi3aMamMl B TPHUPOJI, OCOOJHMBOCTI MIKpOOHMX IIEHO31B Ta  (QyHKIIT
MIKpOOpranizMiB y 6iocdepi; chopMyBaTu BMiHHS B CTYJICHTIB aHaJII3yBaTH BIUIUB
pI3HUX  eKOJIOTIYHMX  (akTopiB Ha PpICT 1 PO3BUTOK  MIKPOOPTraHi3MiB,
XapaKTepu3yBaTH Ta HABOJIUTH MPUKIAIN PI3HUX THITIB B3aEMOBITHOCHUH OakTepii B
MPUPOJIi, OIIHIOBAaTH BIUIMB 3a0pYyIHECHHS JOBKULIA Ha MIKpOOHI IIGHO3W Ta
MIKpOOHOTO 3a0py/THEHHS Ha JTOBKLLIA.

KomneTeHTHiCTB:

— 3araJibHi:

3HaHHS Ta KPUTHYHE PO3YMIHHS MPEIMETHO1 001acTi Ta MpoQeCciitHOl AISTHHOCTI.
3maTHICTB 0 ajanTarlii Ta Aii B HOBiM cUTYyaIli.

3aTHICTh CIUIKYBATHUCS 3 MIPEACTABHUKAMHY THIIMX MPOQECiiHUX TPyM Pi3HOTO PIBHSA
JUTSL TOHECeHHs iH(OopMaIlii Ta BIaCHOTO JOCBITY.

31aTHICTE JIATH COLIAJILHO BIAIOBITAJIBHO Ta CBIZIOMO.

31aTHICTH OIIHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BUKOHYBAaHUX POOIT.

— ¢haxosi:

3MaTHICTh A0 KPUTUYHOIO OCMMCIICHHSI OCHOBHUX TE€OpIiif,9 METOJIB Ta MPUHIIMIIB
MPUPOTHUYHNX HAYK.
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31aTHICTh MPOBOJUTH MOHITOPUHI Ta OLIIHIOBATH MOTOYHUU CTAH HABKOJMIIHBOTO
CEpEeOBHILA.
— NPOrpaMHi pe3yJIbTATH HABYAHHS:
Po3ymiTH OCHOBHI KOHUEILIi, TEOPETUYHI Ta MNPaKTU4YHI NpoOJIieMH B Trailysi
NPUPOAHUYMX HAYK, IO HEOOXIOHI I aHamizy 1 NPUUHATTA pilieHb B cdepi
€KOJIOT'1i, OXOPOHU JOBKLIA Ta ONTUMAIBHOTO MPUPOIOKOPUCTYBAHHS
3HaTU KOHLENTyalbHI OCHOBM MOHITOPUHTY Ta HOPMYBAaHHS aHTPONOTE€HHOTO
HABAaHTAXXEHHS HA JOBKULIS.
[loenHyBaT HaBUYKM CaMOCTIHHOI Ta KOMaHIHOI pPOOOTH 3a[yii OTPUMAaHHS
pe3yabTaTy 3 akIeHTOM Ha mnpodeciiiHy CYMIIIHHICTh Ta BIJIMOBIIAJIBHICTH 3a
OPUUHSTTS PILIEHb.
[TinBunyBaT npodeciiiHuil piBeHb MIISXOM MPOJOBXKEHHS (POpMaNbHOI OCBITHU Ta
CaMOOCBITH.
OO6upaty oOnNTUMadbHI METOAM Ta IHCTPYMEHTaldbHI 3acoOu Il TMPOBEACHHS
JOCJTIJIPKEeHB, 300py Ta 00pOOKU JTaHUX.

3. IIporpama HaBYaJIbLHOI JUCUMUILIIHA

Tema 1. 3aranbHi ySABICHHS PO €KOJIOT1I0 O10JIOTTYHUX CUCTEM

Tema 2. JlocnimxeHHs eKo(1310J0TTHHUX 0COOIMBOCTEN MIKpPOOPraHi3MiB

Tema 3. Mikpo6ioJsioriyHi TPOIIECH B €KOCUCTEMAX Ta iX MPUKJIAIHI ACTIEKTH

Tema 4. BukopucTaHHs TEHETUYHO MOIU(PIKOBAaHUX MIKPOOPTaHI3MIB ISl OXOPOHH
JTOBKULJISA

4. CTpykTypa (TeMaTUYHUI IVIAH) HABYAJbHOI IMCIUTLIIHA

KinbkicTs TO1HH
neHHa gpopma
HazBu tem o y TOMY YHCIi

)

3 hi§ N c.p.

>
Tema 1. 3aranbpHi ySBICHHS TIPO

.. : 26 2 4 20

€KOJIOT110 O10JIOTTYHUX CUCTEM
Tema 2. JlocnimkeHHs
eK0(1310JIOTTYHUX 0COOIMBOCTEH 40 4 16 20
MIKpOOpTraHi3MiB
Tema 3. Mikpo0Gionoriuni
MPOIECH B EKOCUCTEMAax Ta ix 32 4 8 20
MIPUKJIIAJIHI ACTICKTH
Tema 4. BuxkopucTtanHs
TEHETUYHO MOIU(IKOBAaHUX 99 9 i 20
MIKPOOPTaHi3MiB ISl OXOPOHH
JOBK1JIJIS
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Ycboro roavu 120 12 28 80

Ex3amen 27 - - -

5. TeMu NpaKTHYHHUX 3aAHATH

No KinpkicTe TOOUH

Hasa temu
3/m JeHHa popma

Tema 1. 3araJjibHi ysIBJICHHS PO €KOJIOTi0 0i0JIOTIYHUX CHCTEM

AHaniz METOANKHU BiI0OpY NMpod 00’ €KTIB
1 | HaBKOJMIIHLOTO CepeOBUIIA JAJIsl O101HIUKAIIIT 4
JIOCIIIKEHD

Tema 2. loctizkeHHs1 eK0(i3i010riYHUX 0C00IMBOCTE MIKPOOpPraHi3MiB

Amnais MCTOAUKHU O]_IiHKI/I TOKCHUYHOCTI BOJHUX JZKCPCII

2 Ta IPYHTIB 32 IOOMOT010 «POCTOBOTO TECTY» 4

3 Orinka 3a6py%1HeHgﬂ aTMOC.(bepHOI‘O MOBITPS 32 4
JIOTIOMOTOF0 JIIXCHOIHAMKAITi1

4 O1iHKa TOKCUYHOCTI aTMOC(EPHOTO MOBITPS 32 TECTOM 4
«CTEepUIIBHICTD MTUJIKY POCITHHY

5 BuzHaueHHs SKOCT1 IPYHTIB 3a TecTaMu «AOEpaHTHICTh 4

XpOMOCOM» Ta «BennunHa MITOTUYHOTO iHI[GKCY»

Tema 3. Mikpo0ioJioriuHi npounecu B eKOCHCTEMAX TA IX MPUKJIAJTHI ACTIEKTH

AHaJi3 MeToauKu 010TeCTYBaHHS SKOCTI BOIH 3

6 ) . 4
BUKOPHMCTaHHSAM paukiB Buay daphnia magnas.
OrmiHKa cTa0LILHOCTI PO3BUTKY ACPEBHUX POCIIHH 3a
7 | piBHEM acuMeTpii MOp(OJOTTYHUX CTPYKTYp (Ha 4
npukianai 6epesu mosucioi betula pendula 1.)
Pa3zom 28
6. CamocrTiiina podora
KinbkicTs
No
Hasga Temu TOJVH
3/m
neHHa popma
Tema 1. 3araJjibHi ysIBJIEHHSI PO €KOJIOTi0 0i0JIOTIYHMX CHCTEM
1 | Opranizartist JOCTIIKEHB 3 €KOJIOT1i MIKpOOpPTaHi3MiB 10
9 Mertonu crepuizallii mpuMileHb, 00IaTHaHHS Ta 10

JKUBUWIBHUX CCPCOOBMILL

Tema 2. locaimxkeHHs: eK0(i3i0J0riYHUX 0C00IUBOCTEH MIKPOOpPraHi3mMiB

3 | MeTonu miapaxyHKy KJIITHH MIKpOOPraHi3MiB Ta ix 6lomMacu 10

[nenTudikamis Gopm MIKpOOpPraHi3MiB 13 MPUPOTHUX 10
1IEHO31B 0€3 BUAUICHHS B YUCTI KYJIbTYpHU

Tema 3. Mikpo0ioJioriuyHi npouecu B eKOCHCTEMAX TA IX MPUKJIAJAHI aCIIEKTH
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5 | Exkonoris rpyHTOBUX MIKpOOpIraHi3MiB 10

6 BukopucranHs MiKpoO10JIOT1YHUX MTpenaparis B 10

€KOJIOTTYHOMY 3eMJIEpOOCTBI

Tema 4. BukopucTaHHA reHETUYHO MOAU(PIKOBAHMX MIKPOOPraHi3MiB JJIsl
OXOPOHH AOBKIJLIA

7 | biopemenianis 3a0pyIHEHUX IPYHTIB MIKpPOOPTaHi3MaMu 10
8 | biopemenianis 3a0pyIHEHUX BOAOWM MIKpOOpraHizMaMu 10
Pa3zom 80

7. InauBiayaJbHi 3aBJaHHS

[nnuBinyansHa poGota 3 gucuuiulind  «Ekonoris  OlOJOTTYHUX —CHUCTEM»
HaBYAJIBHUM IJIAHOM He TependadeHa.

8. Metoau Ta KpUTEpii KOHTPOJIIO

IIir 4yac BuBYeHHS  auCHUIUIIHU  «Exomoriss  OlOJOriYHHUX  CHUCTEM»
BUKOPUCTOBYIOTHCS HACTYITHI TPYIIH METOM HABYAHHS 32 JHKEPEJIOM 1 CIPHHHATTAM
iHpopMalii — ciioBecHi (Jeklis, 6eciga, po3noBiib); HA0YHI — (BiJI€0, IEMOHCTpAIIi,
MpPE3eHTAaIlis ), IPaKTUYHI (aHaJi3 BUXITHUX JAHUX, iX 00poOKa, pO3paxyHKH).

OpHuM 13 0OOB’SI3KOBHX €JIEMEHTIB HAaBYAJIBHOTO MPOIECY € CUCTEeMaTHYHUN
NOTOYHUI KOHTPOJb 3aCBOEHHS 3HAHb Ta IIJICYMKOBAa OIlIHKA PIBHA 3aCBOEHHS
HABYaJbHOT'O MaTepially 1 BMiHHS BUKOPHUCTOBYBATH I1i 3HAHHS Ha MPAKTHIIL.

KoHTponb 32 0CBOEHHSM JUCIUIUTIHU MPOBOAUTHCS MOCTIMHO 1 MOAUIAETHCA HA
JIBa BUJIM: IOTOYHUM 1 IMT1JICYMKOBHIA.

IToToyHuUii KOHTPOJIH YCHINIHOCTI 3/00yBa4iB BHUIOI OCBITH JeHHOI (popmu
HaBYaHHS 3I1HCHIOETHCS 32 BUJAMU HaBYAIBHOT pOOOTH:
— BUKOHAHHSA 3aBJaHb HAa MPAKTUYHUX 3aHATTIX;
- KOHTPOJIbHA pO0OTa;

- BUKOHAHHS 3aBJIaHb CAMOCTIMHOT POOOTH (KOHCIIEKT (TJIocapiid)).

dopMa TMPOBEACHHS MiACYMKOBOI0 KOHTPOIIO 3TiHO 3 pobouynMm Ta
HABYAIBHUM TUTAHOM — eK3dMeH.

KPUTEPII OINIHIOBAHHS BUJIIB HABYAJBHOI POBOTH
310bYBAUIB BI/IHIOi OCBITHU
Buxonanns 3ae0anv Ha npaxmuyHUX 3aHAMMAX

PiBHi
HaBYAIbHUX banu Kpurepii omiHrOBaHHS HaBYAJIBHUX JIOCATHCHb
JIOCSTHEHb

3mo0yBaueM HaJaHa ITOBHA BIJMOBIAb MPH 3aXHUCTi
Bucokuit 3) TEOPETHUYHOI 1 MPAKTUYHOI KOMIIOHEHTH TeMH (He
menie 90% notpidbHoi iHbopMmaIlii)

3n100yBadyeM HajaHa JOCTAaTHHO MOBHA BIAMOBIAL MIPH

JlocTaTtHiit 4 s . N
3aXHMCTI TECOPETHUYHOT 1 MPAKTUYHOI KOMIIOHCHTH TEMH
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(e menmie 75% notpiOHOI iHPopmarlii), abo moBHa
BIJIIOBIAb 3 HE3HAYHUMHU HETOYHOCTAMHU

3100yBaueM HaJlaHa HEMOBHA BIANOBIAL IPH 3aXUCTI
TEOPETUYHOI 1 MPAKTUYHOT KOMIIOHEHTH TeMU (He

3aR0BLTLHHH 3 menuie 60% noTpiOHOT iHPOpMAallil Ta HE3HAYHI
TTOMUJIKH )
3n100yBaueM HaJlaHa KOPOTKA BIAMOBIAb MPU 3aXUCTI
. TEOPETUYHOI 1 MPAKTUYHOT KOMIIOHEHTH TeMHU 13
Huzbkuii 2-1 .
cyrreBUMH noMuikamu (MeHie 30% notpioHoi
1HbopMmaIrii)
Bukonannua konmpoavnoi pooomu
PiBHi
HaBYATHHUX bamu Kpurepii omiHrOBaHHS HaBYAJIBHUX JOCSITHCHb
JOCSITHCHD
. 3n00yBaueM HaJlaHa TIOBHA BiJIMOB1/Ib Y MUChMOBIM
Bucokwnit 5 . AR
dopmi (He meHte 90% noTpiOHOT iHDOpMAaIii)
3n00yBaueM HaJlaHa JIOCTaTHHO MTOBHA BIAMOBIIb Y
Toctatniii 4 QHCLMOBiﬁ dopmi (He MeHIue 75% noTpioHOT
iHpopMmarlii), a00 TTOBHA Bi/IMOBIIb 3 HE3HAYHUMHU
HETOYHOCTSIMU
3n00yBaueM HaJlaHa HEMOBHA BiIMOBIIb y MUCHMOBIM
3a/10BUTbHUMN 3 dopmi (He mennie 60% noTpiOHOT iHDOpMAaIIii Ta
HE3HAYH1 TOMUJIKH)
3n00yBaueM HaJlaHa KOPOTKA BIAMOBIIb Y MUCHMOBIN
Huzpkuit 2-1 dopmi 13 cyrreBuMH noMunkamu (MeHie 30%
noTpiOHOI 1HpOopMaIrii)
Bukonanus 3aedans camocmiiinoi pooomu
PiBui 3no0yBaueM HaJlaHa MOBHA BiIOBIIb (HE MECHIIIE
HaBYAJIbHUX bamu | 90% motpi6bHOIT iHPopMarllii) y mUchbMOBii GopMi.
JOCSITHEHD
3mo0yBaueM HaJlaHa JIOCTATHHO MTOBHA BIAMOBIb (HE
BrcoKuit 5 M.eHme.75% noTpioHOT iH(popMariii), abo MoBHA 5
BIJIMIOBIAb 3 HE3HAYHUMH HETOYHOCTSAMH Y MHUCHMOBIH
dbopmi
3n00yBaueM HajaHA HEMOBHA BIMOBIAbL (HE MEHIIIE
HocratHii 4 60% moTpiOHOT iH(DOpMaIlii Ta HE3HAYHI TOMWIKH) Y
MUCHEMOBIN (hopmi
3n100yBaueM HajjaHa KOPOTKA BiATIOBIAb 13 CYTTEBUMU
3a10BUIbHUN 3 nomuikamu (MeHmie 30% notpidHoi iHpopmarii) y
NUCHMOBIN (hopMi
T p— 2.1 3no0yBaueM HaJlaHa MOBHA BIATMOBI/Ib (HE MEHIIIE

90% noTtpiOHOI iHPOopMaIlii) y NHUCHEMOBIHM (opMi.
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Ex3zamen

PiBHi
HABYAJIBbHUX
JOCATHEHb

baan

KpuTepii ouiHIOBAHHS HABYAJIbHUX J0CATHEHb

Bucoxuii

20-16

3no0yBaueM HajJaHa TOBHA BIJMNOBIAL (HE MEHIIE
90% mnoTpiOHOi 1H(]OpMaIllii), 31aTeH 3HAXOAUTH Ta
OMpalboOBYBaTH  HEOOXiAHY  i1HGOpMalilo, BMi€
BUKOPUCTOBYBAaTH  HAOyTI  KOMIETEHTHOCTI IS
OPUMHATTS pilleHb Yy HECTaHIapTHUX CHUTYyallis,
NEPEKOHJIMBO apPrYMEHTY€E BIJIMOBIAI, CaMOCTIMHO
PO3KpHUBAE BJIACHI OOTPYHTYBAHHSI 1 HAXUJIU.

JlocTaTHii

15-11

3no0yBaueM HajaHa JIOCTATHHO MOBHA BIAMOBIAL (HE
Meniie 75% mnotpibHoi 1Hopmarlii), abo MOBHa
BIJIMOBIIb 3 HE3HAYHUMHM HETOYHOCTSMH, BMI€E
3ICTaBJIATH,  y3arajibHIOBATH, CUCTEMAaTU3YyBaTU
iHbOpMaIliIo T KepIBHUITBOM BUKJIAJaya; B LILJIOMY
CaMOCTIMIHO ~ 3acTOCOBYBaTM 1I Ha  MPaKTHUII];
KOHTPOJIIOBATH  BJIACHY  JISUIbHICT;, BUIIPABISTH
MOMUIJIKH, Cepe]] IKUX € CYTTEBI, JOOUPATH apTyMEHTH
JUTSI TATBEPKEHHS JYMOK.

3a10BUILHAI

10-6

3no0yBaueM HajaHa HEMOBHA BIAMOBIAL (HE MEHIIE
60% noTpi6HOI 1H(pOpMaIlili Ta HE3HAYH] TOMUJIKU) Ha
piBHI, BHIIIOMY 3a MOYaTKOBHIA, 3HAYHY YaCTHHY HOTO
BIJITBOPIOE HA PETIPOAYKTHUBHOMY PIBHI.

Husbkuit

3no0yBaueM HajaHa KOpPOTKa BIANMOBiIb Ha pIBHI
OKpeMHUX (hparMeHTiB, IO CTaHOBJSATH HE3HAYHY
YacTHHY HaBuYajgbHOTO MaTepiany ( 10 20 %).

3no0yBaueM HajaHa KOpPOTKa BIANMOBiIb Ha pIBHI
€JIEMEHTAPHOTO PO3IMI3HAHHA 1 BIATBOPEHHS OKPEMHX
dakTiB, eaeMeHTiB, 00’ ekTiB (10 10%).
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9. CxeMa HapaxyBaHH4 0aJIiB 3 HABYAJIbHOI JUCHHUILTIHH

Buau HaBuanbHOi poOOTH 3100yBaviB
BUIIO] OCBITH
~
=
a,
< S 2
T S 5
=H L N R R S o,
HasBa Temu = T &=z 5 =
H = S Q@ w I O o
fa] < m o E as] Q« . —
M 0 S g = S
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® & ® O > = == = =
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:5 | Egz> 5| 2| B
< = [a]
Mm = m S X% 4 = =¥
Tema 1. 3aranapHi
YSIBJICHHS TIPO €KOJIOT110 5 10 15
010JIOTTYHUX CUCTEM
Tema 2. JlocnimxeHHsS
ek0(1310JI0TTYHUX
¢ . 20 10 30
oco0IMBOCTEN
MIKPOOPTaHi3MiB
Tema 3. Mikpob6iosoriuti
IIPOIIECH B EKOCHCTEMAX Ta 10 10 5 25
iX IPUKJIAJIHI ACTICKTH
Tema 4. BukopucTtaHHs
T€HETUYHO MOIM(IKOBAHUX
MIKPOOPTaHI3MIB IS ) 10 10
OXOPOHH JTIOBKIJIJIS
Pazom 35 40 5 80
Exzamen 20
Bcvozo 35 40 5 20 100

10. PexoMeHn0BaHa JiTeparypa

OcHoBHa
1. Menpanayk M./I. Exonoris 610JIOTTYHAX CHUCTEM (EKOJIOTiS MIKPOOPTaHi3MiB):
HaB4YanbHUM mociOHuK / M.J[. Menbanuyk, O.JI.Knsuenko, B.B. boponait. —
Binaums: TOB «Himan-JITI», 2014. - 248 c.
2. KpuBnoa M.B., Hikomaituyk M.B.: «Ekomoris = MikpoopraaizMib.
Hapuansuwmit mocionmk. —2011. — 184 c.
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