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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

XapakTepucTHKA HABYAJIbHOI
. I'any3b 3HaHB, .
HaiimenyBanHs . . . AUCHATLTIHH
. crneniajbHiCTh, OCBiTHI
MOKA3HUKIB .
CTYNiHb JAeHHA popMa | 3a04HA popma
HABYAHHS HABYAHHS
o ) l'any3b 3HaHb:
IITBKICTDh KPEJIUTIB — .
30 pea 10 Hpupoonuui nayku Hopmamuena
MonyniB — 2 Pik miaroroBkmu:
2019-2020-1 \ 2019-2020-1
Kypc
CreraipHICTD: 9 3
3MICTOBUX MOIYIIB: 3 (mmdp i HaszBa):
101 Exonocia
Cemectp
3aranbHa KIJIbKICTb 3-i1 ‘ S5-
roaud - 90 Jexmii
12 rog. | 4 ron.
IIpakTu4Hi, ceMiHapcbKi
- ‘ 6
TrxHEeBUX TOIUH IS a6 -
" abopaTopHi
eHHOi (opmu
a (1) p OcCBiTHi# CTyIiHB. 26 -
HaBYaHHS: K aTaE C — 5
ayMTOpHHX — 2,1 D aMoOCTiiiHa po0oTa
caMocTiitHoi po6oTH 52 TOA. | : 80 rox.
cryienTa — 2,9 InauBinyaabHi 3aB1aHHs:
Bu koHTpOITIO:
3aiK \ 3aiK

CriBBiHOIIIEHHS KUIBKOCTI TOIUH ayJAUTOPHUX 3aHATH 0 CAMOCTIHHOI 1 1HAUBIAYyaIbHOT
poOOTH CTAHOBHT:

Ui AeHHol popmu HaBuaHHs — 42,2/57,8 (38/52);

s 3a0uHoi popmu HaByans —11,1/88,9 (10/80)



1. Mera Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

Meto0 Ta 3aBHaHHSIM € HaOYyTTA CTyJIEHTaMH 3HaHb PO 3aKOHOMIPHOCTI ii
EKOJIOTTYHUX (PAaKTOpIB HA POCIMHM, TBAPHHH, MIKPOOPTaHi3MH Ta EKOJOTIYHY
BUTPHUBAIICTh 1 CTIMKICTH iX /0 HECIPHUATIMBUX YMOB; O3HAaHOMIIEHHS 3 OCHOBHHMH
METOJaMH Ta OpraHi3alli€l0 JOCHIKeHb JKUBUX CHUCTeM (POCIHH, TBapuH Ta
MIKpOOPraHi3MiB) Y IPUPOIHUX 1 IITYYHUX (JTa00paTOPHUX) YMOBAX.

Y pezynomami eueuenna naguanvnoi oucyuniinu cmyoeHm nouUHeH:

3HATH:

— CTPYKTYpY 1 HpUHLIMNH (YHKIIOHYBAHHS >KMBHX CHUCTEM SIK BIJOOpa)K€HHs
KapTUHU PEAIIBHOIO CBITY;

— 3aKOHOMIPHOCTI BIUIMBY €KOJIOTIYHMX (PAKTOpPiB Ha JKUTTEBI MpPOUECH U
1HIUBITyJIbHUM PO3BUTOK KUBHUX CUCTEM, CTPYKTYPY, (popMyBaHHs 1 DyHKIIIOHYBaHHS
X TTOMyJISII;

— aIanTUBHY 3JaTHICTh PI3HUX EKOJOTIYHUX TPyl pOCIHWH, TBapuH Ta
MIKPOOPTraHi3MiB 110/10 OCHOBHHX XUTTEBO HEOOX1THUX (PAKTOPIB CEPENOBHUILIA;

— BIUIUB  IHTEHCHUBHOCTI  AQHTPONOT€HHOTO0  3a0pyJHEHHS  HaBKOJUIIHHOTO
cepeoBUIIa Ta TOCHOIAPCHhKOT AISTILHOCTI JTIOJIMHU Ha YKUTTEBI MPOIECH )KUBUX CUCTEM
(pocnvH, TBApUH Ta MIKPOOPTaHi3MiB).

— O101HUKAIIIITHI METOIU JOCIIIIKEHHS POCIIUH;

— OCHOBHI 010JIOT14HI i €KOJIOT14HI IPUHIIUIIU CTBOPEHHS arpo010IeHO31B.

BMITH:

—3aCTOCYBaTH TEOPETUYHI 3HAHHS JIJI OLIHIOBAaHHS EKOJOTIYHOI BUTPUBAIOCTI
KUBUX CUCTEM CTOCOBHO /i1 (haKTOPIB CEPEAOBUIIIA;

— MNPOTHO3YBAaTH YCHIIIHICTh aJamnTalli Ta IHTPOAYKIIT HOBUX BHUIIB POCIHUH 1
TBAapWH y MEBHOMY PETi0HI;

— MPOBOAWTH  MIKPOCKOIIYHI, KYyJbTypaJibHi, O10XiMiyHI Ta  O10JIOT14HI
JIOCJIKEHHS,

— BUKOPHUCTOBYBATH €KOJIOT1YHI 3HAHHS y Taily3l OXOpOHHM OI1OpPI3HOMAHITTSA Ta
palioHAIBHOTO BUKOPUCTAHHS 010JI0TIYHUX PECYPCIB.

2. Ilporpama HaBYAJIBLHOI JUCHHUILIIHA
aTBepkeHa Buenoro pagoro CHAY, npotokon NelO Bix 23.04.2018 p.)

3Imicmosuit mooynaw 1. Bcmyn. Exonoczia pociun.

Bcemyn. Tlpenmet exomorii 010710TTYHUX CUCTEM, 00 €KTH 1 METOAM JTOCIIIKEHHS.
Meta Ta ponp aucUMIUTIHM Yy (opMmyBaHHI (axiBLs eKoyiora, y HaOyBaHHI HUM
HEOOXiMHUX mTpodeciiHNX 3HaHb, YMIHb Ta KommeTeHii. OCHOBHI TEHJEHINT
YKpalHCBKMX Ta 3aKOPAOHHHUX YYEHHUX Y PO3BUTKY €KOJIOTil POCIHMH, TBAapWUH Ta
MIKpOOPTraHi3MiB.



Tema 1. Pociunu i cepedosuuie. Ocodausocmi 6yoosu i HcummeoianbHOCmi
POCIUH Ha KIIMUHHOMY, MKAHUHHOMY U Op2anizmoeomy pienax. DoTtocuHres 1
MiHepaiabHe JKUBJICHHs. [IOHATTS TpPo OCOOWHHU, IHAWBIAYYMH, KOHIWUBIIYYMH, iX
dopmyBaHHS.

Tema 2. Inougioyanvnuit po3eumox pociunHHozo opzanizmy. JluHamika BIKOBHX
MopdosoriyHuX, (i310J0TIYHUX 1 3arajbHOOIOJIOTIYHUX BJIACTUBOCTEH POCIIHH.
Ownrorenes. Pi3Hi miaxoau 10 nepioau3aliii OHTOIe€HE3Y POCIIHH.

Tema 3. Cepeoosuute ma exonociuni ¢paxmopu. Exonociuni chaxmopu, wio
cKnaoaromes cepedosuuie 011 pocauH. Aodanmozene3. ExoiioridHa TOJEPaHTHICTH
POCIIMH 70 1HTEHCHUBHOCTI il Ta MIHJIMBOCTI OKpeMuX (paktopiB. EKoJIOTIYHUHN CIIEKTp
BUJy, MOro 3HAYEHHS JUIsI NPAKTUKA BHUPOIIYBAaHHS POCIUH. 3aKOHU MIHIMYyMY,
ONTUMYMY, MaKCUMYMY, TOJIEPAHTHOCTI, CYKYITHOCTI [1i (paKTOpIB, HEOAHO3ZHAYHICTb 11
€KOJIOTTYHUX (PAaKTOPIB Ha PI3HI KUTTEBI (PYHKIIT POCIUH, YACTKOBA 3aMIHHICTh 1 TOBHA
HE3aMIHHICTh OCHOBHHUX €KOJOTriYHUX (akropis. JlimiTyroui akTtopu. Mogudikamiiini
Ta cnajakoBl anantamii. Mopdosoriudi, aHaTomiyHi, (i310J10T14HI, O10XIMIYHI U
3arajJpHO010JI0TIYHI O3HAKM POCIMHHUX OPraHi3MiB K MOKa3HUK aJamnTauli 10 yMOB
cepenoBuia. CyTHICTh B3a€EMOJII1 pOCIHUH 1 cepenoBuila. [IoHATTS mpo ekoTor 1 610ToT.

Tema 4. Knimamuuni, edaghiuni, opozpaghiuni ma inwi adiomuuni gpaxmopu
cepeoosuuta. Cykynna O0ia abdiomuunux ¢axkmopie. Ximiunuil CcK1a0 noOBImMps.
Conayna padiayisa gk jxepeno eHeprii. OcoOIMBOCTI 3aCBOEHHA W TEPETBOPEHHS
COHAYHOi eHeprii pociuHoro. Jluctok sk onrtuuyHa cucrema. Potocucrema [ 1
¢orocucrema II. ByrneBognuii oOMiH pociauH. JKuTteBa cTpaTeris 1 TUIHU
BUKOPUCTAaHHS aCUMUISHTIB (DITOTUTAHKTOHOM, OJHOPIYHUMH POCIMHAMH 1 JepeBamu.
[TonsiTTs mpo cBiTIIOBe 3a0e3medeHHs pociauHu. OcoOmmBOoCTi MOPGOJIOTIYHOI Ta
AHATOMIYHOI OyJOBH JIMCTKIB 1 CTPYKTYpHM IAroHOBOI CHUCTEMH CBITJIONIOOHUX 1
TIHBOBUX pOCIHH. DOpMOTBOpYA POJIb THTEHCUBHOCTI OCBITJIEHHA. BIJIMB TpUBaJIOCT1
CBITJIOBOTO JHS 1 (hOTONEPIOAN3MY Ha OCOOITMBOCTI 1HAUBIYaIbHOTO PO3BUTKY POCIIHH.
Pocnunu noBroro i kopotkoro AHs. Ce30HH1 aJanTaiiii pocivH JI0 CBITJIOBOTO PEKUMY.
Exosnoriyna BUTPUBAIICTh POCIWMH 1O MIHJMBOCTI CBITJIOBOIO PEXUMY Ha PI3HUX
eranax oHToreHesy. Exonoriudi BuMoru Ao (GopmyBaHHS arpodiTOLEHO31B i crmoco0iB
CIBOM pOCIMHM LIOJI0 CTBOPEHHS ONTHUMAJIBHOTO CBITJIOBOTO PEXUMY Yy TMOCIBax.
Exonoriuyna xapakrepuctuka menia. HukHi i BepXHI TeMIepaTypHi MeXi ICHyBaHHS
pocnun. Kpiodpinu #t tepmodinu. TpuBamicts BereramiiiHoro mepiogy. dDiziojoriyi
MPUCTOCYBAHHS POCIMH JI0 BHUCOKMX TemrepaTyp. BmimuB ekcTpeManbHHX BHCOKHUX
TEMIEpaTyp Ha  KUTTeBI mporecu  pociuHu. lloHarts mpo  “reriose
3arapTyBaHHs .BIUTMB HHU3BKHX TeMIlepaTyp Ha POCIMHH. AJANTailis POCIHH JI0
nedpinuty Teria. GopMOTBOpUMIT BIIMB TEIJIOBOTO pEeXKUMy Ha pocimHu. Ce30HHI
aganTaiii A0 XxoJiogHoro mnepioAy. IliIroroBka pociauH A0 3UMOBOTO CHOKOIO.
Oco0MMBOCTI  PO3BUTKY pPAaHHBOBECHSHUX edeMepoimiB. 3UMO3EJECHI POCIUHHU.
3Ha4YeHHS 600U B KUTTI POCIUHHU. J[OCTYMHICTH 1 CIIOCOOM HAIXOJKEHHSI BOAMU IO
pociuHu. ATMOochepH1 ornaau i rpyHTOBA BOJIA, iX 3aCBOEHHS POCIUHOK. [ToHATTS m1po
¢1310J10T1YHY CyXiCTb. THNM pOCIMH 3a BOAHUM OOMIHOM: TIIpPOCTa0lIbHI Ta
rigponaOuibHi. [lolikinoriapuyHi # TOMONOTIAPUYHI POCIMHM. AJANTallisl POCIHH [0
OiATPUMaHHS BOAHOrO Oanancy. ExonoriudHi rpynu Haa3eMHHX pPOCIHMH 32



BiJTHOIIICHHSIM JI0 BOJHOTO PEXHUMY cepenoBuIna. PaHHbOBeCHHI i ociHHI epemepu Ta
edemepoinu sk ocobmuBa Tpyna me30¢iTiB. OcoOIMBOCTI aHATOMO-MOPQOIOTIUHOT
OynoBH, (hi310JIOTIYHUX TPOIECIB 1 CIMOCOOIB JKUTTS BOJHUX Ta BOIHO-TIPUOEPEIKHHUX
POCIIVH.

[pyHT SIK KHTTEBE CepeloBUIle. BrumB rpyHTOBUX (hakToOpiB Ha MOP(HOJIOTIUHY

OynoBy Ta (i310JIOTIYHI MpOIEeCH POCAuH. XIMIYHUN CKJaJ IPYHTY Ta MIHEpalibHE
KUBJICHHSI POCIIMH. 3HAYEHHSI OKPEMHUX MIHEPAbHUX €JIEMEHTIB JUIsl )KUTTEIISITBHOCTI
pociivH. BigHOIIIEHHS pOCIIMH 0 peakiiii IPyHTOBOTO po3urHy. OCHOBHI IpyIy POCIIUH
32 BUMOTaMH JI0 POJIFOUOCTI IPYHTY.
BrnmB 3aconenHs rpyHTy Ha pociuHH. Mopdosoriuni, (izionoriuni W OloXiMiuH1
ajanTarlii pociuH A0 3acojieHHs IpyHTy. [lcaMmoditu, iX ekojoriyHa XapakTepucTuka Ta
aganTuBHI O3HakW. JliTOMITH, CBOEPIAHICTH iX YMOB ICHYBaHHS Ta OCOOJMBOCTI
aganTarlii. 3a0pyIHEHHS IPYHTIB SIK (PaKTOp HEraTUBHOI'O BIUIMBY Ha OyAOBY W JKUTTEBI
nporecu pociauH. OpraHiyHe 3eMJiepoOCTBO U ONTHUMI3alls IPYHTOBOTO CEpPEIOBUIIA
U KYJABTYPHHUX POCIIHH.

Penbed micuieBocTi. OcHOBHI eneMeHTH penibedy. IIoHATTS mpo Makpopenbed,
Me30pebed, Mikpopenbed, HaHOopenbed. OCcOOIMBOCTI €KOJIOTTYHUX YMOB IJIAKOPHOI i
TOPUCTOI MICIIEBOCTI Ta EKCIO3WIIi CXWIIB. XapaKTepHI O3HAKH OyJI0OBU, pOCTy U
(1310JI0T1YH1 MTPOIIECH BUCOKOTIPCHKUX pociuH. [IpaBuiio BumnepemxkeHHs AlboxiHa.

BrnuB arMocgepHOro THCKY, MOXEX, MarHiTHOrO moJisg 3eMJjli, LIyMy Ha CTaH,
pICT 1 pO3BUTOK pociuH. [oHI3yl0ue BUIIPOMIHIOBAHHS 1 pajianidHuii (oH, iX i Ha
POCTIUHH.

Cykynna gis  abiotuuHux (QakropiB. CmisibHa [1isi CBITJIa, BOJIOTOCTI U
TemriepaTypyu Ha (izionoridyHi QyHKIIi ¥ MOMUpEeHHS pOCiauH. BIumB kiiMaTHYHHX
YMOB Ha reorpadiuyHe NOMMPEHHS POCIuH. Kiimamuuna pummika Ta PUTMIKA
AKUTTEBUX MPOLIECIB POCIUH. EK30reHHI Ta €HAOT€HHI pUTMHU JKUTTEAISTIBHOCTI POCIUH.
Jlo6oBuit ¢GoTo- 1 TepMmomnepioau3M Ta J0OOBI pUTMH KUTTEBUX MpoieciB. Ce30HHA
NeplonYHICTh KiiMaTy 1 ¢eHopurmika. denodasu, penocrnekTpu, GEeHOPUTMOTHUIIH.
®eHoJIoT1s 1 PEHOJIOTIUHI CIIOCTEPEIKEHHS, X TPAKTUYHE 3HAYEHHSI.

Kurresi dhopmu (exkoMopdu) poCaMH AK HACTIAOK €BOJIIOLINHOI aganTarii 10
YMOB JKHTT€BOTO cepemouma. Cucremu xuTTeBHUX (opMm 3a Paynkiepowm,
[.I".CepeopsikoBum, I'.H.Bucoupkum 1 Jl.I.LKazakeBuduom. bionoriuauii  cnekTp
KUTTEBUX (GOPM 1 TPAKTUYHE 3HAYEHHS iX I MOJENIOBAaHHS 1 KOHCTPYIOBAHHS
MTYYHUX €KOCHUCTeM, O101HIUKAINI Ta €KOJIOTIYHO1 CTpaTerii pOCIWHHUX YTPYMOBaHb.
Exonociuna mneoonopionicme 6udy. Exotumnm, KiaiMaTumnu, enadOTHIH, IEHOTHIIH.
Mopdoddizionoriui i (i3i0J0Ti9HI OCHOBH €KOTHITIB.

Tema 5. Biomuuni ma anmponozenni ¢axomopu ((HiTOreHHI Ta 300TCHHI
baktopu). Dimoeenni pakmopu. OCHOBHI (OPMU B3aEMUH MIXK POCIMHAMH B MEXKax
OJIHOTO Ta PI3HUX BUAIB. MeXaHIyH1 BIUIMBH 1 (Di310JIOT14HI 3B’SI3KM MK POCIMHAMU.
bakrepiorpodis 1 mMikoTpodis sik cuMOiOTHMYHI (popmu criBicHyBaHHs. I[lapasuTusm,
foro BIUIMB Ha pociiiHUA. OcOOIMBOCTI €HAONAPA3UTHUX 1 HAMiBMAPA3UTHUX POCIHH.
ABumie HaanmapazuTUdMy. AjanTamis 1 3aXHCHI peakilii POCIMHHU-TOCIOAApS.
PerynstopHa piBHOBara MiX pPOCIMHOIO-TOCIOJApEM 1 Mapa3uToM. TpaHcOIOTHYHI
B3a€MOBIJTHOCHHHU I OMOCEpPEAKOBaHUI BIUIUB HA POCIMHU Ta iX CyMICHE 1CHYBAaHH.



Anenomnarisi, 1 BIUIMB Ha JKATTEBI Mpouecu pociauH. KOHKypeHIs 1 eKOJOTriuHui
onTUMyM Buay. Exonoriuamii Ta ¢GiHOLEHOTHYHUN apeaiy pOCIUH 3a BITHOLIECHHSIM 10
neBHOro (akropa. 3oocenni gaxmopu. Tpodiuni 38’s3ku. TBapunu-gitodaru, ix
BILJIUB HA POCIMHH. 3aXHMCHI BIACTUBOCTI POCIIMH BiJ MOIJaHHS Ta MEXaHIYHUX BIUTUBIB
tBapuH. Entomo(inmia. Opnitodimis. 3ooramis — 3amuieHHS 3 YYacTIO CCaBIIiB.
3ooxopis. Koncopuii sk mnoeaHaHHs pi3HUX opradizMiB. Crnenudika KOHCOPTHUX
3B’SI3KIB 1 €JIEMEHTHU KOHCOPIIIi.

AHTponiorerHi1 ¢aktopu (OCHOBHI ()OPMHU BIUIMBY JIIOJMHU Ha POCIMHHM Ta iX
yrpyMOBaHHS PI3HOTO PiBHS, MICBKE CEPEIOBHUIIE Ta HOTO BIUIMB HA POCIUHU). OCHOGHI
Gdopmu 6nau8y NMOOUHU HA POCIUHU MA IX YepynoeawHs piznoz2o pieus. IlpsMuii
(6e3nocepenHiii) BIUIMB: BUPYOYBaHHS JIepeB, PO3OPIOBAHHS NPHUPOJIHUX YK,
CKOUIYBaHHSI POCJIHMH, BUTONTYBaHHS TPAaBOCTOK Ta iHII. HempsMi (omocepenkoBaHi)
BIUIMBH  QHTPOINOTeHHMX  (akTopiB  (OCYIIEHHA, YIOOpEHHs, BUKOPHUCTAHHS
OTpyTOXIMIKaTiB Ta 1H.). CTIMKICTP PpPOCAMH JO TEXHOINEHHOTO 3a0pyJHEHHS
cepenoBuiia. MojentoBaHHs 1 KOHCTPYIOBAaHHSI IITYYHUX CHUCTEM 1 CEepeoBHUINA IS
pociuH. EkojnoriyHi nmpuHUunu (opMyBaHHS BHCOKOINPOAYKTHUBHUX AarpoleHO31B Ta
TEXHOJIOT1A  BHUPOIILYBAaHHS  CUIBCHBKOTOCHOJAPCHKUX  POCIMH.  AKIIMaTH3alis,
IHTPOIYKIISA, CeleKUisl K (OpPMH IMO3UTHUBHOTO BIUIMBY Ha (DJIOPUCTUYHUHN CKIaf 1
AKOCT1 pociuH. Micbke cepedosuwje ma 1o2o enaue Ha pociuHu. (OcoOIUBOCTI
CBITJIOBOTO PEXHUMY, 3aMUJICHICTh, 3a0pyIHEHICTh 1 XIMIYHUN CKJIaJ MOBITPS MICT.
TeruoBui peXuM 1 MIKPOKJIIMAT MICHKOTO CEpEIOBUIIA, BIUIUB HA KUTTEBI MPOIECH i
TPUBAJIICTh KUTTEBOIO LUKIY MICBKUX pociiuH. PekpeariiiHi HaBaHTaxkeHHs. Popmu
IPSIMUX 1 OMTOCEPEIKOBAHUX BIUIMBIB HA POCIMHU 3€JICHUX 30H Ta MICIIb BIJTIOYHHKY.

Tema 6. Enemenmu nonynauiinoi exonocii pocaun. Ilonynauyii pocaun sak
cmpykmypuuii enremenm 6udy. Ilonynauii pocaun ak enemenm @imouyenosy.
Oco0muBocTi (hopMyBaHHS POCIUMHHUX MOMYJSiA. TUNM NOMyNSIIAHUX CTPYKTYp
BUJIB. BHYTpIIIHRONOMYJISAINAHI Ta TPYNOBI O3HAKK POCIMHHUX MOMyJALiil. Meroau
AOCTDKEHHSI iX y TpUPOJIl Ta IITYYHO 3MOJIEIBOBAHUX yMOBax. PenmpomayKTHBHHIA
MOTEHIIAT 1 PICT MOMYJISALii POCIUH. 3HAYEHHS HACIHHEBOI MPOAYKTUBHOCTI JJII POCTY
nonyJisiii Ta posceneHHs Buay. JlimiTyroui ¢aktopu pocty nomyisamii. CTpykTypa
nonyysiii  pociauH. ['ycrora pociauH Ta edekT caMo3pikeHHs. PosceneHHst i
aJanTUBHA 3/1aTHICTh pociuH. OCOOJMBOCTI CTATEBOI CTPYKTYpU Ta CIIBBITHOIICHHS
HACiHHOI'O Ta BEreTaTHBHOI'O PO3MHOXEHHSI, 1X 3HAYEHHs IJI1 OMOJODKEHHS CKIIamy
nomyJsiii ¥ 30epekeHHs 1i KUTTE3MATHOCTI. BikoBa 1 TeHETWYHA CTPYKTypa SK
BAXUIMBI TMOKAa3HUKH CTaHy 1 MEPCIEKTHBH POCTY TMOMYJALii, i1 >KUTTE3AATHOCTI.
HopmanbHi TMOBHOIIHHI, HETOBHOIIIHHI, 1HBA31lHI, PETPECUBHI MOMYJSAIIl POCIHUH.
BB ¢aktopiB cepemoBuilla Ha YHCENBHICTh, CTPYKTYpY 1 PICT TOIMMYJISAIIi.
Perynrorounii BIUIMB JIIOAMHW HA TOMYyJALii KyJabTypHUX pociuH. Konmermiis
NOMYJISIAHO-BUOBOTO PIBHS OXOPOHHU POCIMHHOTO reHodoHay. PocauuHl nomyssiii
SIK 00’ €KT MPAKTUYHOT'O BUKOPUCTAHHS, 010JIOTTYHOTO MOHITOPUHTY 1 €BOJIIOIIIT BUTY.

diToreHo3n  AK  OCHOBHUM  KOMIIOHEHT  MOBHOWICHHHMX  OlOIICHO3IB.
[IponykTuBHICTE Ta  BpoxalHicTh  QiTomenosiB. Cykuecii ¥ ¢daykTyarii.
AHTpONOreHHUN BIUIMB Ha MOpUPOAHI (iTOUEHO3U. ATPOQITOIEHO3U, OCOOIUBOCTI
iXHBOI CTPYKTYpHW 1 (yHKIIOHYBaHHA. Poib JIOAMHHM y CTBOpPEHH1 arpo(iTOIEHO3IB.



KynbTypHi pocamHM K OCHOBHHU e€leMEHT arpo0OioneHos3iB. Exonoriuyna
TOJIEPAHTHICTh KyJIbTypHUX pociauH. CenekuidHui BiAOIp 1 TPAHCTEHHI COPTH
KYJBTYPHHUX POCIIHH, IX 3HAYEHHS AJISl €KOJIOT0-010JI0T14HOTO 3eMJIepoOCTBa.

Tema 7. @imoinoukauia i pimomonimopune. Inouxamopmui enracmueocmi
pocaun. QOuinlo6aHHA CcMAHYy cepedosuwa 3a 00NOMO02010 pimoindukamopis.
AKTHBHA 1 MacuBHa, cnenudiyda 1 Hecnenudiuyaa GdopMu GiTOIHIAUKAIIHHUX PEAKITIN.
Buau ditoinaukaTopiB 1 METOIU iX ekcTpamnosiii. @1TOMOHITOPUHT, HOro 3HAYCHHS
JUTSI MOHITOPUHTOBUX JOCII/DKEHb €JIEMEHTIB HAaBKOJUIITHHOTO CEPEOBUIIIA.

3micToBuii Moayab 2. Exonozia meapun

Tema 8. @axmopianvna exonozia meapun. TeopeTUUHI aCTIEKTH €KOJIOT1i TBAPHUH.
Crpyktypa 610Ky “Ekosoris TBapun”. Mera, 3aaadi, 00’ €KTH 1 METOIU AOCIIHKEHHS.
IcTopist ekosorii TBapuH, ii MPUKIAJAH] ACHIEKTH.

Exodakrop sx ymoBa, pecypc, mxepeno iHpopmalli ajis TBapuH. 3JaTHICTh O
aganTaiii 1 creur@dika CTOCYHKIB 13 CEpPEIOBUIIEM y TBAPUHHUX OPraHi3MiB. 3araljibHi
MPUHIUIIM aJanTallii TBApUH HA OPraHI3MEHHOMY PIBHI.

Paniariisi, cBITJIOBE BUNPOMIHEHHS SIK €KOJIOTIYHUN (paKTOp, OCHOBHI Mop(o-
(1310JI0T14YHI 1 TOBEAIHKOBI IPUCTOCYBAHHA TBAPUH A0 iX Jii. CBITI0BE BUIIPOMIHEHHS
BUJMMOI YaCTUHHU CIEKTpa, HOro posib B Opi€HTalli TBApWH; CBITIO SK (aKTOp
O10TOIMYHOTrO PO3MOIlJICHHS TBapuH, hoTodinu 1 porodoodu.

Tepmanbauii  GakTop 1 KUTTEASUIBHICT, TBapuH. EdexT TemmepaTypHOro
PO3BUTKY MOMKUIOTEPMHUX TBAPUH, TEMIIEpATypHU nopir po3BUTKy. Llnsaxu aganTamii
TBApUH JI0 TEPMAJIBHOTO (akTopa: XIMIYHUHM, (PI3UYHUN 1 MOBEIIHKOBUN MEXaHI3MHU
tepmoperymsiiii. 'omoitorepmis. IlpaBuna Anena i beprmana. Exonoriuni mepeBaru
pi3HMX crloco01B TepMoperyiaLii. CUrHaJIbHE 3HAYEHHS] TEPMaJIbHOTO (haKTopa.

Bonoricte 1 BOJHI pecypcH, XIMIYHHMM CKJIaJ BOJHUX PO3YUHIB SK E€KOJOTIYHI
(dakTopu, ix [igd HAa TBapUHHI opraHi3Mu. OcMoperyJsuid, i TUIH 1 BIAMOBIIHI Mopdo-
(1310JI0T14HI MPUCTOCYBAHHS TBAapUH. THCK y BOJHOMY CEPEIOBHILI, TPUCTOCYBAHHS
TBApUH [0 BEPTUKAIBHOTO MEPEMIIIEHHS Y BOJHOMY cepefoBulli. Boanmii OamaHc
Ha3zeMHUX TBapuH. CrocoOM OTpUMaHHS BOAM. AJANTUBHI BIACTUBOCTI OPraHi3My
yTpuMmyBatu Boay. CyMmicHa Jisi TeMIEpaTypu 1 BOJOIOCTI HAa TBApUHHI OpraHI3MH.
[TpyHIMT 3MiHU MICIIS ICHYBaHHS.

3HaueHHs oporpapiuHux (aKTOpiB y >KUTTEAISUIBHOCTI TBapuH. BrumB pyxy
NOBITPSIHUX Mac 1 XIMIYHOIO CKJIagy armochepd Ha TBapuHHI opraHizmu. Jlis
aTMoc(epHMX KCEHOOIOTHKIB Ha TBAapUHHI OpraHizMu. BHUKOpUCTaHHS MOBITPSHUX
TeUill JyIsi  pO3CeJeHHS TBAapWH, aepoIutaHkToH. OnocepenkoBaHa i BITPY.
ATtMochepHuil TUCK, HOTO CUTHAJILHE 3HAYCHHSI JIJISl TBAPHUH.

Tema 9. Ocnosni cepedosuwia icnyeanns meapunHux opzaumizmie. Boone
cepedosuuie iCHy8aHHA MEAPUHHUX OP2AHI3ZMI8 86000UM I PO3NOOLIEHHA iX ) 600HOMY
cepeoosunyi. KucHeBuii, COIbOBUM 1 TeMIIEpaTypHUU PEXUMHU BOJONWM Ta crnernudika
IPUCTOCYBAaHHS TBAPUH-T1IAPOOIOHTIB.

[pyHT sIK TepexijHe CepeloBHUINE iCHYBAaHHS TBapuH. XapaKTEPUCTUKA BILIUBY
eaadiyHUX PakTOpiB HA TBApUHHI OpraHizMu. Criocodu nepecyBaHHs TBAPUH Y IPYHTI.



HazemHO-mIOBITpsiHE ~ cepenoBUIIe iCHyBaHHﬂ TBapUH, Horo cnenudivyHi
ocobmmBocTi. CiocoOu nepecyBaHHs TBAPHH y MOBITPI 1 HA TTOBEPXHI IPYHTY.

XKusi opranizmu s cepenoBuIIe icHyBaHHs. Exonoriuni mepeBaru i HEIOJIKU
napa3uTiB. HaliBaxuBimi aganTHUBHI OCOOJMBOCTI Mapas3uTIB: BHUCOKA IJIOJIOYICTb,
BUPOOJICHHS CKJIATHUX Ol0JOTIYHUX LHMKIIB, BUKOPUCTaHHS HOCIIB 1 MPOMIKHUX
rOCIO/1apiB.

Tema 10. Exonocia nonynayin meapunnux opzanizmie. Oco01MBOCTI Momyasiuii
TBAPUHHUX OpPraHi3amiB. BHyTpIiIIHOBUOBI yrpyIliOBaHHS TBapWH Ta iX O10J0TIYHE
sHayeHHs. [lormsimm H.II. Haymoma, C.C. IlIBapma 1 B.M. beknemimeBa Ha
KjacudikaIio BHyTPIIIHROBUIOBUX YIPYIOBaHb TBAPUHHUX OpraHizMmiB. DakTopu, 110
BITMBAIOTH HAa BEJIMUMHY MOIYJISIT TBAPUH.

Exornoriyna cTpykTypa MNONYJSLIA TBAPUHHUX OPTraHI3MIB. YTPYNOBAaHHS 32
dbeHosori€ro, TPOPOEKOIOTIED, XAPAKTEPUCTUKAMU PO3MHOKEHHS, OCOOJHUBOCTIMU
PYXOBO1 aKTUBHOCTI.

[IpocTopoBa cTpyKkTypa NOMyJISIIA TBApUH Ta 1i aganTUBHE 3HauYeHHSA. Ocumil Ta
KoyoBuH cnoci0 xuTTA. TepuropiajibHa TOBEAIHKA TBapHH, KOMYHIKAIsl MIXK
0COOMHAMHU 1 CITOCOOM 3aKPITIEHHS] TEPUTOPI.

BikoBa cTpykTypa nomyisuid TBapuH 1  cmocoOM  ii  BHpPaXKEHHS.
[lepeapenponykiiitHuii,  penpoAyKIIMHUN 1  NOCTPENPONYKUIMHUN  Tepioju.
PenponykiiitHuii Bik y TOMOHOTEpPMHUX TBapuH. TpPUBAIICTD >KUTTS IHIMBIAYYMIB 1
3B’SI30K MK MOKOJIHHSAMHU. CTareBa CTPYKTypa MOMYJISLii TBApUH 3 PI3HOMAHITHUMU
BapiaHTaMU JeTEepPMIHAIIIl CTaTI.

ETonoriuna cTpykTypa momyssiid TBapUHHHUX OpraHi3MmiB. [looguHokuii cmoci0
KUTTSA. SIKICHUW CKJIaJl OCOOMH y TOMYJALIsSX, JiAepu 1 BoOKaku. lepapxis 1
JIOMIHYBaHHS.

Hemorpadis nomynisiid TBAPMHHUX OpraHi3MmiB, (aKTOpH, SKI BHU3HAYAIOTh
JUHAMIKy 4HcelbHOCTI mnomyssid. ['omeocra3 mnonynsamii. Tunum nuHaMIKK
YUCENbHOCTI MOMYJSIINA TBapuH. ATanTUBHI JeMorpadiuni ctparerii TBapus, K - 1 r-
CTpaTery.

Tema 11. Mixceuoosi cmocynku y meapun. KOHKypeHIliss MacUBHA
(excrmyaramisi) 1 aktuBHa (iHTepdepeHuist), i  ¢Gopmu, CcHOcOOM YHUKHEHHS
KOHKypeHTHoro BukitoueHHs. [Ipunnun [Mayze. ChiBicHyBaHHS KOHKYPEHTHUX BHUJIIB
0€3 MOMITHOTO PO3JAUICHHS €KOJIOTTYHUX HIIl. AHTUCUMETPUYHI MIKBUIOBI CTOCYHKH.
OCHOBHI BJIACTUBOCTI XWXalTBa. Mojelb NTUHAMIKA YUCEIBHOCTI XMXKaKa 1 KEPTBH.
Mexanism crtabumzarii uyucenbHOCTI. KBOTH BWJIOBY OCOOMH Yy TOIYJISITISX.
MytyanicTudHi B3a€MOJIi TBapWH 3 MIKPOOPTaHI3MaMU, POCIWHAMH, I1HITUMHU
TBapUHAMU.

Tema 12. Ilpucmocysanna meapumn 00 HCueieHHA POCAUHHUMU 00’CKmamu.
Bianosinni peakiii pocauH Ha noinanHs. Koesoumroris. Ponb TBapuH y XKUTTI U
€BOJTIONIIT POCITHH.

Tema 13. ExoJioriss TBApUHHUX YIPYNIOBAaHb. Y2pynoeanus euoie (dioyenosu) ak
gopma opzanizauii sccueoi pewosunu diocghepu. HepiBHOIIHHICTD PO3CEICHHS TBAPUH
y 61ocepi. CTpyKkTypa 30011€HO31B: BHI0Ba, MPOCTOPOBA 1 eKosioriyHa. Poib ¢i3uko-
reorpadigyHUX 1 MPUPOTHO-ICTOPUYHUX (HAKTOPIB y (HOPMYBaHHI CKJIaAy 1 CTPYKTYpH
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YIPYNOBaHHS TBapUHHUX OpraHi3MiB. Mexi yrpymnoBaHHS, €KOTOHH 1 «e(deKT
y30iuusiy. «HacudeHi» 1 «HeHaCHYeHI» 1EHO3U, TIpaBUiIa YKcia BUAIB 1 Yrclia OCOOUH.
3aexkHICTh MK CTPYKTYPHUMH OCOOJMBOCTSMU YIPYIOBaHb Ta IX CTIHKICTIO.
JluHamika yrpynoBaHb TBAPUHHUX OpraHi3MiB. B10IIEeHOTHYHI aclieKTH aHTPOMOTEHHOTO
BIUTUBY Ha (hayHy 1 TBAPUHHE HACEJICHHS.

@DyHKIIOHAIbHA CTPYKTYpa €KOJIOTIYHUX CHCTEM, IOJIO)KEHHS B HI TBapMHHUX
opraHi3MiB. B3aeMO3B’SI3KM TBapWH 1 POCIWH;, OpsiMi TpodiuHi 3B’SI3KH 1 B3a€MHI
IPUCTOCYBAaHHA. Y4acTb TBAPUH Yy PO3MHOKEHHI 1 PO3CEJIEHH] POCIIMH, MTOB’sI3aH1 3 LIUM
koananrauii. EHepreTMuHuil npuHOMNO aHami3y (QYHKIIOHYBaHHS €KOCUCTEM, PpOJIb
MOMNYJIALINA TBAPUH-KOHCYMEHTIB Y MIPUCKOPEHHI TOTOKIB PEYOBUHHM 1 €HEPTi.

Tema 14. Ilpuxknaonui i npupooooxoponni acnekmu ekonozii meapun. Ilpuuunu
sumupanna éuodig. CTaH TBAPUHHOTO CBITY YKpaiHH.

[HBa3ii TBapMHHUX OPraHI3MIB SK 3arajlbHOEKOJOriyHa mpodsieMa. AOOpUTeHH] 1
aJBEHTUBHI (POpMHU, IHTPOAYKIIS 1 HaTypamizamis. AJABEHTUBHa (Ppakuis peueHTHOI
(ayHu YkpaiHu 1 IporHo3 ii NOMOBHEHHS B Cy4acHUH MEPIO/I.

Ponb ekosorii TBapuH y po3poOIll HAYKOBUX 3acajJ OXOPOHU TBAPUHHOTO CBITY 1
palloOHAIBHOTO BUKOPUCTAHHS 010JI0TITYHUX PECYPCIB.

3micToBuii Moayuab 3. Exosoris Mmikpoopranizmis

Tema  15. Teopemuuni  acnexkmu  mikpoopzanizmie.  Mopghonocia
Mikpoopeanizmie OCHOBHI MOP(OJOTIYHI TPymu MIKpPOOPraHi3mMiB. MIiHIMBICTh
OakTepiil y Mexax BHAY Ta iX po3mipu. XIMIYHMHA CKJIaJ KJIITHH MIKpOOPTaHI3MiB.
VYabTpactpykTypa OaktepianbHoi kimituau. [lim Ta iX ponb y mporecax anaresii i
KoH toraiii. JKutreBo BaxinuBl (DYHKIT ITUTOIUIA3MATHYHOI MEeMOpaHU — PEryJISIis
HaJIXO/PKCHHS B KJIITUHY METa0OJIITIB Ta 10HIB, y4acTh y MeTadomi3mi, perutikamii JIHK,
cnopoyTBopeHH1. Copu MaTOTeHHHUX OakTepiil AK Jpkepeno iHQekii 1 3a0pyIHEeHHs
HABKOJIMIIIHHOTO CEPEOBHIIA.

Oco6auBocTi MOP(OJIOTIi CIIPOXET, TPETOHEM, JICNTOCHIP, MIKOILIa3M, PUKETCIH,
XJamiaid, aKkTUHOMILETIB  (mpoMmeHeBux rpubiB). Mopdosoris Ta OyaoBa
MIKPOCKOIIIYHUX T'pUOiB (€yKapioTiB).

Tema 16. Bipion — neakmuena gpopma icnysanusn gipycie. CTpyKTypa BipiOHIB
POCTO 1 CKJIAJTHO OpPraHi30BaHMX BIPYCIB: TE€HOM, KalCU, HYKJICOKATCHJI, HYKIIEOi]
(cepueBuna), cynepkancu. Tunu cuMeTpii BipyciB.

Tema 17. @izionozia mikpoopzanizmie. Di3ionoriuydi Ta 610XiMIYHI 0COOIMBOCTI
MIKpOOPTaHI3MIB SIK OCHOBAa BYEHHS MEXaHI3MIB iX MAaTOr€HHOI [ii, KyJbTHUBYBaHHS,
nudepeHIiIoBaHHS Ta 11eHTH(IKAIIIS.

Tunu xuBJeHHS MiKpoopraHi3miB. ABToTpodu 1 rereporpodu. [xepena eHeprii
Ta IPUPOAA IOHOPIB €NEeKTPOHIB. DoTOTpOPU 1 XEMOTpODH.

Jlxkepena ByrjeHr0 Ta a30Ty I MIKpoopraizMmiB. @DakTopu poCTy:
aMIHOKHCJIOTH, ITYPUHOBI 1 IpaMiAMHOBI OCHOBH, JIMiH, BITAMIHHU, 3aJ1130MOPQIPUHU.
TpancnopT MOXUBHUX PEUOBUH 3 OakTeplajabHOI KIITHUHHU 1 B OakTepialbHy KIITHHY.
Cunre3 MikpoopratizMamu (epMeHTIB.
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[TnactTuuamii  Metabomizm. loHHuit oOMiH. EnHepretnynmii  mMetabomi3M.
Otpumanns eHeprii nusixom cyoctpatnoro gocdopunroBanns. CuHTE3 MrMeHTiB. PicT
1 po3MHOXKEeHHA OakTepiil. [IoHATTS mpo MiIKpOOHI yrpymoBaHHS.

['enetuka mikpoopraHi3MiB. ['eHeTHYHI acCIEKTH Mepeaadi crnajakoBoi iHdopmMarii
y MIKpOOpTaHi3MiB. XpOMOCOMHI Ta M0O3aXpPOMOCOMHI (paKTOpH TepelaHHs CIagKOBO1
iH(opMmarii y MikpoopranizMmiB. PekomOiHaIlis criagkoBOro MaTepiany y OakTepii.

@OyHKIIT HYKICTHOBUX KHUCIOT BipyciB. CTpyKTypHa oprasizaiisi BIpYCHOIO
reHoma. BipycHa momyssiis Ta 1i reHodoHA. J[>keperna crnaakoBoi MIHJIMBOCTI BIPYCIB.

OcobnuBocTi penpoaykiii BipyciB. Ertanu pemnponaykuii BipyciB. Peamizanis
reHeTHYHO1 1H(popMallii y BIpyciB (TpaHCKPHUITIIis).

Tema 18. Bnaue exonociunux ¢paxkmopie na mikpoopzanizmu [is pizuanux
dakTopiB. BmiuB TemmepaTypHoro (Qakrtopa Ha  PEryJslil0  IHTEHCHUBHOCTI
MEeTa0OJIIYHUX peakiiil y MIKpOOHUX KIITHHAX. BIUIMB BOJIOrOCTI 1 CyXOCTI Ha PICT 1
PO3MHOKEHHSI MiKpoopraHi3miB. loHi3yroua pamiamig, Y ®-onpoMiHEHHS, YIbTPa3BYK,
THUCK.

His ximiuaux QakropiB. [ToHATTS npo OakTepULMIHY 1 OAKTEPIOCTATUYHY AIIO.
Merta 1 ciocodbn aHTUMIKpOOHHX 3axoAiB. [IOHATTA mpo MIKpOOHY JE€KOHTaMIHALIIO.
[Tactepuzanis. CTilikicTh BIpyciB 10 (pakTOpiB 30BHIIIHBOTO cepeaoBUIla. Metoau
ne3indexiii. AHTUCENTHKA K CUCTEMa 3aXO0/1B MBUJKOTO MPUTHIYEHHS MTaTOT€HHUX Ta
YMOBHO-TIATOT€HHUX MIKPOOPTaHi3MiB Ha MIKIP1 1 CIIM30BUX JIFOJIEH 1 TBAPHUH.

Exomoriunai B3aemM03B’3kM B MiKpoOOIleH031 bararoMaHITHICTh Ta JUHAMIYHICTH
MDKBHIOBUX B3aeMOBITHOCHH. DakynpTaTuBHHI Ta oOmiratHuii cumM06i03. OCHOBHI
TUTIA CUMO10TUYHUX B3a€EMOBITHOCHH. YMOBHICTh KJIacu(piKailii TUIIB CUMO1031B 11010
IPUPOAHOT MiKpOdIIOpH.

Tema 19. Mixkpooni ueno3u ¢ exocucmemax.

MikpoGorieHo3u IpyHTy. IpyHT SK CEpEIOBHINE 1 TPHUPOAHHMN pe3epByap
ICHYBaHHs MIKpooprasizMmiB. Bmnue enado6ioTmuHux (akTopiB Ha TPUPOAHI
MIKPOOOILIEHO3HU. Y4acTh MIKPOOPraHi3MiB y IpyHTOyTBOpeHHI. IIIAXu HaixoMKeHHs B
I'PYHT MATOT€HHUX MIKpOOpraHi3miB. TepMiHM BUKMBAHHS NATOT€HHUX JUISl JIFOAWHM 1
TBAapUH MIKpOOiB y rpyHTi. CaHITapHO-MIKPOOI10JIOTTYHE OL[IHIOBAHHS IPYHTY.

Mikpo6o1ieHo3u Boau. Boaa BiIKpUTHX MOPCHKUX 1 IPICHOBOJHUX BOJOUMUII SIK
NPUPOAHE CEPENOBUIIE ICHYBaHHA OakTepiid, rpubiB, BIPYCiB, MIKPOCKOIIYHUX
BoJiopocTeil Ta 1H. BmacHa 1 3aHeceHa Mikpodiopa BojoiiM. biosoriuni mnporecu
OUMINEHHS BOJM BiJl aJZIOXTOHHOI Mikpoduiopu. 3alie’KHICTh KOHIIEHTpAIl BOIHUX
MIKpOOpPTaHi3MiB BiJi BMICTYy OpraHiuHUX peuoBUMH. Boga sk daktop mnepemanHs
30yaHuKiB iH(DEeKIiH. TepMiHn BIKUBAHHS MAaTOTEHHUX MIKpOOIB y BOJI1, BIUIUB HA HUX
pi3HEX (hakTopiB. MeTou caHITapHO-MIKPOOI0JIOTTYHOTO AOCTiKeHHST Boau. OCHOBHI
pEerjiaMeHTOBaHI MOKA3HUKH SIKOCTI CaHITapHO-MIKPOO10JIOTTYHOTO CTaHy BOJIH.

Mikpob6oueno3u noBiTps. Lnsaxu HagxoxeHHsT MIKpoOiB B aTMOc(hepHe MOBITPSI.
Cranmgapti  CaHITapHO-MIKPOOIOJIOTIYHOTO  JOCHIJKEHHs  MoBiTps.  Metoau
JociKeHHS! MiKpodaopu noBiTps. Kputepii OLIHIOBaHHS CTaHy MOBITPSL.

B3aeMOBIUIMB Ta B3a€MO3B’ 30K Y CUCTEMI POCIMHA—MIKPOOPTaHi3MHU Ta TBapUHA—
Mmikpoopratnizmu. EniditHa mikpodiopa, ii 3Ha4eHHS B )KUTTI pociiuH. MIKpOOpraHi3sMu
POCTIHUH, X 3MIHH 3aJIe)KHO BiJ C€30HY Ta KJIIMaTUYHMUX 30H. KiJIbKICHI Ta SIKICHI 3MIHU
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MIKpOQIOpH POCIUH MiJl Yac 3aroTiBii 3eleHUX KopMmiB. Mikpodiopa macoBul, ii
caHiTapHO-TITi€EHIYHEe 3HaueHHs. [IpupomgHa Mikpodopa TBapUHHOTO OpraHi3My.
XapakTepucThKa OCHOBHUX MIKpOOOIICHO31B OpraHizMy TBapuH. MUiKMIKpOOHMIA
aHTaroHi3M, KOHKYPEHLIA PI3HUX BUAIB OaKTepil Ta XapuoBi cyOCTpaTH 1 callTh aaresii.
MHOXUHHICTh MIKPOOIOTOMIB OpraHi3My, BIUIMB Ha HUX Ta30BOTO CKJIAAY IMOBITPSHOTO
cepe/loBUINa, CIeKTpa (epMeHTiB, IMyHHHX (aKTOpiB, MPOAYKTIB MeTabomi3My,
010JIOT1YHO aKTUBHUX PEUYOBHUH, piBHA pH-cepemoBuina, HaOOpy €K30M€HHUX PEUYOBHH.
[Ipupoana ayroMikpodiiopa opraizmy sik €AMHUN TPUPOAHUN KOMIUIEKC. [IoHATTS npo
NepBUHHUN a1cO103 1 BTOpUHHHME auc6io3. JlabopaTopHa ailarHOCTHKa, KOPEKIlS 1
npodinaktuka auc6io3y. IIoHATTS Npo KOMIEHCOBAaHMM 1 HEKOMIICHCOBAaHUMU
nucbakTepio3. Exocucrema pyOus XyWHMX TBapuH. YyacTh Mikpodaopu pyOus B
METaHOT€HE3l.

Mikpoopranizmu 1 6iochepa 3emii. Poias MikpooprasizMiB y KoJo000Iry aszory,
ByIJIeIo, cipku, ¢ochopy Ta iHmUX eneMeHTIB. Komoolbir azory. A3otdikcyroui
Oaxtepii. bakrepii amonidikaTopu, HiTpudikaropu, AeHiTpudpikaropu. CyTb IpoOLECIB
rHUTTS. [loBHa 1 HEMOBHAa MiHepasi3alisi OUIKOBUX PEYOBHH. 3a0€3MEUYeHHS IPYHTY
a30THCTUMU TpoaykTamu. OcobimuBa poOJb TMPOIECIB THUTTS B  MPHPOJHOMY
CaMOOYMUIEHH] TPYHTY 1 BOJIM, iX BUKOPHUCTAHHS B JKUTTEIISUIBHOCTI JIOIWHU. Poib
MIKpOOiB y KoJiooOIry Byriemtro. MiHepanizamis Byriemto. [loHATTS mpo mporecu
OpomdiHHS, 3HA4YEHHs iX JJis 3a0€3MEYeHHs] pO3Majay HE a30TOBMICHUX OPraHIuYHUX
PEUOBUH.

Tema 20. 3abpyonenns ma iozo eénaue Ha mMikpooui ekocucmemu. Knacugixauin
OCHOGHUX munié 3a0pyoHensv. Bukopucmanna mikpoopzanizmie y cy4yacHux
oiomexnonoziax. Ponv mikpoopzanizmie y Giodezpadauii kcenodiomuxie. 3a0pyTHECHHS Y
CLIBCBKOTOCTIOApPChbKOMY BUPOOHHULTBI. 3a0pynHeHHsa Oiocepu HaPTONMpPOAYKTaAMH,
HOro BIUIMB Ha MIKpoOpraHizMu. 3a0pyIHEHHS BOJHHMX €KOCUCTeM. Brius
PaAlOAKTUBHOIO 3a0pYyJHEHHA Ha NOMYJSAUIAHY CTPYKTYpY MIKpoopraHi3miB. Brus
MIKpPOOHOTO 3a0pYyJHEHHS Ha JTIOAUHY Ta JOBKULIS.

BukopucTaHHs MIKpOOpPraHi3MiB y Cy4YacHMX OIOTEXHOJOrifaX. [ eHeTHYHO
Moau(ikoBaHi 00’€KTH, iX pOJib Ta 3HAYEHHS y BUPILIEHHI €KOJOTTYHUX MpoOIemM
cydacHocTi. [loTeHIIHHMN BIUIMB TEHETHUYHO MOAM(PIKOBAHMX MIKPOOPraHi3MIB Ha
IPUPOJIHI OIOIEHO3W Ta HOT0 MOMKIJIMBI HETaTUBHI HACHIJKH. 3aXHUCT 30BHINTHBOTO
CepeloBUIlla Bl  KOHTaMiHAIli  MATOTeHHHMMH 1  yMOBHO-TIATOT€HHUMU
MIKpOOpTraHi3Mamu.

Pons MikpoopranizmiB 'y Oiogerpanaiii kceHobiotukiB. Tumm Oiomerpanartii
MECTUIIM/IB  MIKpoOopraHizMamMu. MikpoOHa nerpanmaiisi HEPO3YMHHUX Yy BOJI
MeCTUIMIIB. 3aCTOCyBaHHA MIKPOOHUX TMperapaTiB K ajlbTepHATHBA XIMIYHUM
TIECTHIIUIAM.



3. CTpyKTypa HAaBYAJIbHOI IMCUMIIIHI
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Monyas 1. ExoJiorist pocjnH

3microBuii moayJs 1 ExoJiorisi pocsinn

Beryn.
PO3BUTOK
OpraHi3My.

IunuBinyansHMi
POCITUHHOTO

6 2 - 2

- 2 6

Tema 1. Pocomam i1
cepenoBute. OcoOIMBOCTI
OymoBH ¥ )KUTTEIISITBHOCTI
pOCIMH Ha KIITHHHOMY,
TKAaHUHHOMY i
OpraHi3MOBOMY piBHSIX.

Tema 3. CepenoBuine Ta
€KOJIOTi4HI (axropu.
Exonoriuni ¢akropu, 1m0
CKJIAJalOTh  CEepeOBHIIE
JUIS POCIIMH. AanTOreHes.

Tema 4. Kiimaruuwi,
enadiuni, oporpadiuni Ta
iHmi  abioTmyHi Qakropu
cepenosuina. CykymHa mis
abioTHYHHUX (PaKTOPIB.

Tema 5. biotnuni
AHTPOIIOTEHHI (DaKTOpH.

Ta

Tema 6. Enementu
MO IS HOT €KOoJIoTIT
pOCIIUH. Iomymamii
pPOCIIMH $IK CTPYKTypHUH
eneMeHT Buay. [lomymnsiii
pociuH SK  EJIEMEHT
¢iToreHo3y.

Tema 7. diroingukais i
(hiTOMOHITOPHHT
[HmuKaTOpHI  BIACTHUBOCTI
POCITHH. Oui"roBanHs
CTaHy CepelIoBHINA  3a
JIOIIOMOTOXO
(hiTOIHANKATOPIB.

Mogayasb 2. Exodqorisi TB

apuH i Mikpooprasizmis

3MmicToBMii MOAYIb

2. Exonocina meapun

Tema 8. ®akropianbHa
€KOJIOTisl TBAPHH.

7 2 - 2

- 3 6

Tema 9.
cepeoBuIla
TBapHHHUX
Bonne

OcHOBHI
ICHYBaHHS
OpTraHi3MiB.
cepeJIoBuIlLe
ICHYBaHHS TBapHHHHX
OpraHi3MiB  BOJOHM 1
PO3IOIINIEHHS ix y
BOJHOMY CepeIOBUIIIL.
Ipyar sk mepeximne
CepesloBUILE iCHyBaHHSA
TBAPUH. Hasemno-
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TIOBITpSTHE cepeIoBHILe
ICHYBaHHS TBapHH, MOTO
cnenuigHi  0COOIMUBOCTI.
Kusi opraHiamMu SIK
CepeIOBHINE ICHYBaHHSI.

Tema 10. Exomnorist
TIOITYJISILIN TBapUHHUX
opraniamiB.  Oco0JMBOCTI
MOMYJISALI i TBapUHHUX
opraniamiB.  Exomoriuna
CTPYKTYypa TIOTTYJIATI It

TBapUHHUX OpraHi3MiB.
IIpoctoposa CTPYKTypa
nomyysiiii TBapuH Ta i

a/laliTUBHE 3HAYCHHS.
BikoBa CTPYKTYypa ! 2 ) 2 i 3 4 4
nomyJsiliii ~ TBapuH 1
cnocobu il BHpaXKEHHS.
ETonoriyna CTpPYKTypa
MOMYITALI T TBAapUHHUX
opraHiamiB. JleMorpadis
TOMYIALIT TBAapUHHUX
opraHisMiB, (akropu, sKi
BU3HAYAIOTh JTUHAMIKY
YUCETHHOCTI MOMYJIAIIH.
Tema 11. MIixXBUIOBI1 2 ) _ ) ) 5 4 4
CTOCYHKH y TBapHH.
Tema 12. IlpucrocyBanHs
TBapuH JO  SKUBIICHHS 2 - - - - 2 4 4
POCIMHHUMH 00’ €KTaMHU.
Tema 13. Exonoris
TBapMHHUX  YIPYIOBaHb.
YrpynoBaHHs BH/IIB
(biomeno3m) sk Qopma
opraHizarmii . JKUBOT 2 i ) i i 5 4 4
PEYOBHHU Oiochepu.
@OyHKIiOHANBHA CTPYKTYypa
€KOJIOTIYHUX CHCTEM,
TIOJIO>KEHHS B Hil
TBapUHHUX OPraHi3MiB.
Tema 14. Ilpuxnaani i
MPUPOJIOOXOPOHHI acTIeKTH
exoJiorii TBapuH. [IpuunHu
BUMHUpAHHs BUIiB. [HBa3ii
TBapUHHUX OPraHi3MiB SIK
3arajJbHOEKOJIOTIUHA
npobsiema. Poip exosorii 4 - - 2 - 2 4 4
TBapuH y po3pobui
HAYKOBHX 3acaji OXOPOHH
TBapUHHOTO CBITY i
panioHaIbHOTO
BUKOPHUCTAHHS
010JTOTIYHIX pecypciB.
3microBuii Monyab 3. Exonozia mikpoopzanizmie
Tema 15. TeoperuuHi
ACTEKTH MIKPOOPraHi3MiB. 7 5 ) 5 i 3 4 4
Mopdoomoris
MIKpOOpraHi3MiB.
Tema 16. Bipion -
HEaKTHBHA ¢dopma 3 - - - - 3 4 4

ICHYBaHHS BipyCiB.




Tema 17.  ®isionoris
MIKpOOpraHi3MiB. Tunu
JKUBJICHHS
MIKpOOpraHi3MiB.

Tema 18. Brus
eKOJIOTIYHUX (haKTOPiB Ha 5 - - 2 - 3 4 - - - -
MIKpOOpTraHi3MH.

Tema 19.  MikpoOHi
IICHO3U B EKOCHUCTEMaX.

Tema 20. 3aOpynHeHHs Ta
fioro BIUIMB Ha MiKpoOHi
SKOCHCTEMH.
Knacudikamiss  oCHOBHHX
TUIIB 3a0pyaHEHB.
Buxopucranss 3 - - - - 3 6 - 2 - -
MIKpOOpraHi3MiB y
Cy4acHUX OIOTEXHOJIOTISX.
Ponp  MikpoopratizmiB 'y
6iogerpanarii
KCEHOOIOTHKIB.

Vewvoeo 2ooun: 90 121 - | 26 - 52 90 4| 6

5. Temu Ta IJIaH JIeKWiHHUX 3aHATH (IeHHA (hpopMa HABYAHHS)

No Kinexkicts
HazBa Temu
3/ TOIUH

Beryn. InguBinyajabHuii po3BUTOK POCIMHHOIO OPraHi3My.

1. IlIpeamer ekosorii OiOJOTIYHUX CHCTEM, OO’ €KTH 1 METOIH
JOCIiKEHHSI.

2. CTpykTypa HaBYaJIbHOI AUCLUILIIHY.

1 3. OcHOBHI TeHIEHINI YyKpaiHCBKUX Ta 3aKOpJOHHUX BYECHHUX Y 2
PO3BHUTKY €KOJIOT11 POCIHH, TBAPUH 1 MIKPOOPTaHi3MiB.

4, JluHamika  BIKOBHX, OHTOTE€HETUYHHUX,  MOPQOJIOTTUHUX,
(1310JI0T1YHMX 1 3araJIbHOOI0JIOTIYHUX BIACTUBOCTEH POCIIHH.

5. OHTOrEHe3.

6. Pi3Hi minxoau 10 nepioan3ailii OHTOT€HE3y POCIUH.

Tema 3. CepenoBume Ta ekoJioriyni ¢akropu. Exonaoriumi
(akTOpH, 110 CKJIAJAIOTH cepeoBHIIE A1 POCIHH. AJanTOreHes.
1. ExosioriuHa TOJEPAaHTHICTh POCIMH [0 IHTEHCHUBHOCTI [IX Ha
MIHJIUBOCTI OKpeMUX (hakTopiB.

2.ExonoriyHMi CHEKTp BHJIY, HOr0 3HAYCHHA ULl TPAKTHUKU
o | BHPOILYBAHH POCIHH. )
3.3aKkOoHH  MIHIMYMYy, ONHTMyMY, MAaKCHMyMY, TOJEpPaHTHOCTI,
HEOJTHO3HAYHICTh [IiT eKOJIOTTYHUX (PaKTOPiB HA Pi3HI )KUTTEBI PYHKIIIT
POCIHH.

4.YacTkoBa 3aMiHHICTh 1 TIOBHA HE3aMiHHICTh OCHOBHMX E€KOJIOT1YHHUX
¢akropis. JlimiTyroul pakTOpH.

5.ApanTariii pociauH 0 CepeIOBHILA iICHYBaHHS.

Tema 6. EnemenTn momyJasiniiinoi exousorii pociaus. Iomyssimii
POCJIMH SIK CTPYKTYpHMii ejseMeHT Buay. Ilonmyasuii pociaun sik
ejieMeHT (piTomeHo3sy.

3 | 1.0cobnuBocti GopMyBaHHS POCITUHHHX MOMYJISIiH. 2
2.CTpyKTypH HOIMYJALIH POCTUH.

3.MeTou AOCHTIIKEHHS MOMYISALINA POCIUH Y IPUPO/II.

4. PenpolyKTUBHHI TMOTEHIIA 1 PICT MONYJALIA POCIUH. 3HAYCHHS




HACiHHEBOI MPOMYKTHBHOCTI JUIsI POCTY TOMYJAMil Ta PO3CEICHHA
BUJLY.

5.Pocnuani momyssmii K 00’€KT MPAaKTHUYHOTO BHUKOPHUCTAHHS,
010JIOTTYHOTO MOHITOPUHTY ¥ €BOJIIOIIIT BUTY.

Tema 8. ®axkTopianbHa exoJiorist TBapuH (4. 2)

1. TepmanbpHuit GakTOp 1 KUTTEMISUILHICTh TBAPHH.

2.Edext TemmepaTypHOro pO3BUTKY TMOHKIJIOTEPMHUX TBapHH,
TEMIIEPATypHUN OPIT PO3BUTKY.

3.1Insxu amanTamii TBapuH 10 TEPMaJIbHOTrO (akTopa: XiMiYyHHIA,
(hi3UYHMI 1 TOBETIHKOBUN MEXaH13M TEPMOPETYIISIII.
4.T'omoiiorepmis. [IpaBuno Anena i beprmana.

5.Ekonoriuni mepeBaru pizHuUX croco0iB Tepmoperyssaiii. CurHaibHe
3HAYEHHS TEPMAITBHOTO (haKTOpA.

Tema 10. Exoooris nonyjsinii TBapUHHUX OPraHi3MiB.
Oco6mmBocTi nonyJisiniii TBApUHHUX OPraHi3MiB.

1.0cob6auBocCTI NOMYJIALIM TBapPUH.

2.CTpyKyTpH TOMYJISIii TBAPHH.

3.demorpadiss momymsliii TBapUHHUX OpraHi3MmiB, (QaxTopu, AKi
BH3HAYAIOTh JMHAMIKY YUCEIHLHOCTI MOMYIISIIHN.

Tema 15. Teopernuni acnekTu Mikpoopranizmis. MopdoJoris
MiKpoopranizmis.
1. OcHoBHiI MOp(OJIOTIUHI TPYIH MIKPOOPTaHi3MiB.
2. MiHnuBicTh OaKTEpiil y MEeXKaX BHIY Ta iX PO3MIpPH.
3. VYapTpacTpykTypa 6akTepiaqbHOI KIITHHU.
4. Cnopu matoreHHHX OakTepidi sAK JoKepeno iHQeKmil i
3a0pyJIeHHs] HABKOJIUITHHOTO CEPEIOBHIIIA.

Paszom
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6. Temu Ta JIaH JIeKUiHHUX 3aHATH (3204HA (hopMa HABYAHHS)

3/1

HazBa Temu

Kinpkicte
TOIUH

Tema 3. CepenoBuime Ta exoJoriydi ¢axkropu. Exouoriuni
(daxTopu, 110 CKIAZAOTH cepeaoBHILE 1A POCJMH. AaNTOreHes3.
1. ExonoriuHa TOJEPaHTHICTh POCIMH 10 IHTEHCHUBHOCTI [iX Ha
MIHJIUBOCTI OKpeMUX (haKTOpiB.

2.ExonoriyHuii CHeKTp BHJIY, HOro 3HAYeHHA Uil TMPAKTUKU
BUPOIIYBaHHS POCIIVH.

3.3aKOHM  MIHIMYMY, ONHMTMyMY, MAaKCHUMyMY, TOJEpPaHTHOCTI,
HEOJIHO3HAYHICTH JIii €KOJIOTIYHUX (aKTOPIB Ha Pi3HI KHUTTEB1 QYHKIIIT
POCIHH.

4.YacTkoBa 3aMIHHICTh 1 TOBHA HE3aMIHHICTh OCHOBHUX €KOJIOTTYHUX
¢axropis. JlimiTyrodi axropu.

5.Anmanrairii poCiIvH 10 CEPEIOBUIIA ICHYBAHHS.

Tema 8. ®axkTopianbHa exoJiorist TBapuH (4. 2)

1. TepmanbHuil pakTop 1 KUTTEAISUIBHICTH TBAPUH.

2.Edext TemmepaTypHOro pO3BUTKY MOHKIJIOTEPMHUX TBapHH,
TEeMIIEpaTypHUN MOPIT PO3BUTKY.

3.1Insxu amanTamii TBapHUH [0 TEePMaJIbHOrO (akTopa: XiMIYHHMA,
(h13UYHMI 1 TOBETIHKOBUN MEXaH13M TEPMOPETYJISIII.
4.I'omoiiotepmis. [IpaBuno Anena i beprmana.
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5.ExonoriuHi nepeBaru pi3HHX CroOco0iB Tepmoperyisiii. CurnaibHe
3HAYEHHS TEPMAIBHOTO (haKTopa.

Pazom

4

7. Temu 1a00paTOPHUX 3aHATH (IeHHA (h)OpMAa HABUYAHHS)

Ne Hasga temu Kinbkictb

3/ T'onuu
ApnanTaliisi CBITJIOMOOHUX 1 TIHBOBHX POCIHH JIO CBITJIOBOTO PEKUMY

1 | cepenoBumia. OcobimuBocTi MOpdoIOriuHOi Ta aHATOMIYHOI OYyI0BH 2
JIUCTKIB.

2 | Kurresi hopmu pociauH, X aganaTiBHE 3HAYCHHS. 2

3 [HaMBiAyansHUNA PO3BUTOK pocimH. Mopdosoriyai Ta GyHKIIiOHAIBHI 2
BiJIMIHHOCTi OKPEMHX BiKOBHX TPYII.

4 Pict momynsuiii pocnuH, OHTOT€HETHYHA ¥ MPOCTOPOBA CTPYKTypa 2
TIOTTYJISAIIN POCIIVH.

5 ®enodazu ce30HHOTO PO3BUTKY POCIUH 1 MeTOoAMKa (PEeHOTOTIYHHX 2
CIIOCTEPEKEHb.

6 BuBueHHsT Ta MOpPIBHSUIBHMIA aHai3 JKUTTEBUX ¢opMm (OGiomopd) 2
TBapHH.

7 | biouenos. Tpodiuni piBHI Ta TpodiuHi JAHIFOTU O101IEHO3Y. 2
Opranism TBapuH Ta (HaKTOPH 30BHIMIHBOTO cepepoBuiia. [ToHATTS

8 | mpo Buau amanTarii opraHi3amMy TBapHH J0 abioTHYHHX (DaKTOPIB. 2
Exosioriuna BaJICHTHICTh BUTY.

9 Bronus mrogunu Ha Oiocdepy. UepBona kuura Ykpainu. [lep:kaBHa 2
porpamMa 0OXOPOHH HABKOJHMITHBOTO CEPETIOBHUINA.

10 BuBuennss mopdomnorii rpubiB i3 pomiB Aspergillus, Penicillium, 2
Mucor, Fusarium y KynbTypax i CTaliOHapHHUX Tpenaparax.
[TpurotyBaHHs KUBWJIBHUX CEPEIOBUIL JUIs KYJIbTUBYBaHHS OaKTepiid,

11 ix crepumizaiis Ta Bu3HaueHHs pH-cepenoBuiia. YMOBU 1 TeXHIKa 2
KyJIbTUBYBaHHS MIKpOOpraHi3miB (aepo6iB 1 aHaepoOiB). TexHika
MOCIBY OakTepiil Ha piJIKi Ta HIUIbHI KUBWIbHI CEpeIoOBUIIA.

12 | Mikpo6o1ieHo3u XapuyOBUX NMPOIYKTIB. 2
JlocaigxkeHHs: MIKpOOOIIEHO31B MOBITPS y PI3HUX NPUMILIEHHSIX 3a

13 | tumom 3abpymeHHss i Ha BiAKpuTOMYy TpocTopi. Pi3Hi MeTomm 2
BHU3HAUEHHsI 3a0pyIHEHHS MOBITPSL.
Pa3om 26

8. Temu J1a00paTOPHUX 3aHATH (3204HA (hOPMa HABYAHHSA)

No Ha3zBa Temu KutpkicTh

3/ IN'omun

1 [HnuBinyansHul pO3BUTOK pociauH. Mopdororiuni Ta ¢pyHKIIOHAIBHI 2
BIIMIHHOCT1 OKPEMHUX BIKOBUX I'PYII.

2 Pict momynsiii pociauH, OHTOTEHETHYHA W TPOCTOPOBA CTPYKTypa 2
TOMYJISALIN POCITUH.
JlocaimxeHHsT MIKpOOOIIEHO31B MOBITPS y PI3HUX NPUMILIEHHSIX 32

3 | tumoM 3a0pymeHHs 1 Ha BIAKpHUTOMY mOpocTOopi. Pi3Hi Meroau 2
BHU3HAUYEHHS 3a0pyIHEHHS MOBITPSL.
Pa3zom 6
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9. Camocriiina po6ora (1eHHa (popMa HABYAHHS)

Ha3Ba temu

KinpkicTh
TOMWH

Tema 1. Pocmuam 1 cepemoBumie. OcobmuBocti OymoBu i
KUTTEAISTIBHOCTI  POCAMH  Ha  KIITMHHOMY, TKaHUHHOMY U
OpraHi3MOBOMY DiBHSIX.

2

Tema 3. CepenoBumie Tta exkosoriuni ¢akropu. Exonoriuni ¢axropu,
IO CKJIQAAIOTh cepenoBumie i pocauH. CykymHa mist aGioTHYHHX
¢bakTopiB. AnantoreHes.

Tema 4. Knimaruuni, emadiuni, oporpadiyHi Ta iHIN aOlOTHYHI
dakropu cepenosumia. Cykymaa Jist abioTHIHHX (aKTOPIB.

Tema 5. bioTnuHi Ta aHTPONOTeHH1 (aKTOPH.

o1

Tema 6. Enementu nomysmsiiiitHoi ekosnorii pocnus. [lomynsamnii pocnun
SK CTPYKTYPHHH eneMeHT BuIy. [lomymsiii pociMH SK eJIeMEHT
¢biToreHosy.

Tema 7. ditoinaukaiis i GiTOMOHITOPUHT [HIUKATOPHI BIACTHBOCTI
pocnuH.  OLIHIOBaHHS  CTaHy  CepeJoBHINAa 32  JIOOMOTOIO
(biTOIHINKATOPIB.

Tema 8. dakropiampbHa eKoJIOTis TBapuH. TeopeTHYHi acleKkTu
exouiorii TBapuH. ExodakTop sik ymoBa, pecype, mxepeno iHpopMmarii
s TBapwH. Pamiaris, CBIiTJIOBE BHIIPOMIHEHHSI SIK €KOJOT1YHHIMA
¢daktop, ocHOBHI MOP(O-(hi310J0TiyHI 1 MOBEIIHKOBI MPUCTOCYBAHHS
TBapuH 10 ix mii. TepmanbHuil (GakTop 1 KHUTTEMISIIBHICTD TBapHUH.
Bonoricts 1 BomHI pecypcH, XIMIYHUI CKJIaJ BOJHUX PO3YMHIB SIK
eKoJoriuHi (akropu, iX i Ha TBapWHHI OpraHi3Mu. 3HAYCHHS
oporpadiyHUX (AKTOPIB y KUTTEASUIBHOCTI TBapHH. Brums pyxy
MOBITPSIHUX Mac 1 XIMIYHOTO CKJIaJy arMocpepu Ha TBApUHHI
OpraHi3MH.

Tema 9. OcHOBHI cepefoBHINA ICHYBaHHS TBapMHHHMX OpIaHI3MiB.
BonHe cepenoBullle iCHYBaHHS TBAapUHHMX OpraHi3MiB BOJOWM 1
pO3MOMINIEHHsS 1X y BOJHOMY CEPENOBHIN. IPYHT sK mepexinHe
Cepe/loBUILE ICHYBaHHS TBapuH. Ha3eMHO-NOBITpsHE cepeaoBuUIle
ICHYBaHHsI TBapuH, Horo cnenudiydi ocodauBocTi. JKuBi opraHizMu sk
Cepe/IoBUIILE ICHYBaHHS.

Tema 10. Exonoris mnomynsuiii TBapuHHHUX oprasizMiB. OcoOJIMBOCTI
MOMYJIALIN TBApUHHUX OpraHi3MiB. ExoJoriuna cTpykTypa momyssiuin
TBAapUHHUX opraxi3zMiB. [IpocTopoBa cTpykTypa momysnsiiiii TBapuH Ta
il amanTuBHE 3Ha4YeHHA. BikoBa cTpyKTypa MNONYJsLii TBapuH 1
criocobu ii BupaxkeHHs. ETonoriyHa cTpykTypa HOmysiii TBApUHHUX
opraHi3miB. [lemorpadis nmomynaniid TBAPUMHHUX OPraHi3MiB, PaKTOPH,
SIK1 BU3HAYAIOTh IMHAMIKY YHCEIbHOCTI MOMYJISII.

10

Tema 11. MXKBHIOBI CTOCYHKH Y TBApHH.

11

Tema 12. IlpuctocyBaHHS TBapuH /O JKUBIEHHS POCIMHHUMHU
00’ ekTamu.

12

Tema 13. Exornoris TBapuHHUX YIpyNOBaHb. YTPYHOBAaHHS BUIIB
(6iomeno3m) sk Qgopma opranizaiii KMBOi pedoBHMHHU Oiocdepwu.
@DyHKIIIOHATbHA CTPYKTypa €KOJIOTIYHHUX CHCTEM, IMOJOXEHHS B Hil
TBAPUHHUX OPTaHi3MiB.

13

Tema 14. Ilpuxiagai 1 NIPpUPOAOOXOPOHHI ACTIEKTH €KOJIOTil TBapHH.
[IpyunHn BuMHpaHHs BuUZIB. IHBa3ii TBapHMHHUX OpraHi3MiB SK

18



3araJbHOEKONIOriuHa mpobnema. Ponb exororii TBapuH y po3poOiri
HAYKOBUX 3acajl OXOPOHM TBapHHHOTO CBIiTy 1 palioHAJIBLHOTO
BUKOPHUCTAHHSI 010JIOT1YHUX PECYPCIB.

14

Tema 15. TeopernuHi acmeKkTH MiKpoopraHizMiB. Mopdooris
MikpoopranizmiB. OcoOnauBocTi MOPQOIOrii CIIPOXET, TPEIOHEM,
JENTOCHip,  MIKOIIa3M,  PHUKETCIH,  XJaMilid, aKTHHOMIIIETIB
(mpoMeHeBHX TpHOIB).

15

Tema 16. Bipion — HeakTuBHa ¢opMa icHyBaHHS BipyciB.

w

16

Tema 17. @izionoris  MikpoopraHizmiB. Tumm  KUBJICHHSA
MiKpooprani3Mmi. [[xepena ByrJelo Ta a3oTy s MIKpOOpPraHi3MiB.
[Tnactuunuit  merabomizm. ['enermka MmikpoopranizmiB. @yHKIii
HYKJICTHOBUX KHUCIIOT BipyciB. OCOOIMBOCTI pepOayKIIii BIpyCiB.

17

Tema 18. BruB exonoriyHux QaxkTopiB Ha Mikpoopranizmu. Jlis
¢bi3uyaux  ¢akropiB. is ximiuaux ¢aktopiB. [loHATTS m1po
OakTepuIUIHY 1 OaKTepiocTaTHYHY Mif0. EKONOTriYHI B3a€MO3B’SI3KH B
MIKpPOOOIIEHO031

18

Tema 19. MikpoOHi neHo3u B ekocrcTeMax. MiKpoOOIIeHO3U TPYHTY.
Mikpo6orieHo3u Boau. MikpoOoIieH03U TMOBiTps. B3aemoBmiMB Ta
B3a€MO3B’SI30K Y CHCTEMi pPOCIMHA—MIKPOOPTaHi3MH Ta TBapHHA—
Mikpooprasizmu. Mikpoopranizmi i 6iocdepa 3emi.

19

Tema 20. 3a0OpyaHEeHHS Ta HOro BIUIMB HAa MIKPOOHI E€KOCHCTEMH.
Knacudikamiss ocHOBHUX  THMIB  3a0pyAHeHb. BukopucraHHs
MIKpPOOPraHi3MiB y CydacHUX Oi0TEXHOJIOTiAX. Poib MikpoopraHizMiB
y Olozmerpananii KCeHOO10THKIB.

Pazom

52

10. CamocTiiina po6oTa (3a0uHa ¢popMa HABYAHHS)

Ha3Ba temn

KinpkicTh
TOIWH

Tema 1. Pociunum 1 cepepoBume. OcobnuBocti OynoBu i
KUTTEIISIIBHOCTI  POCIAMH  HA  KIITUHHOMY, TKaHUHHOMY  #
OpraHi3MOBOMY PiBHSIX.

4

Tema 3. CepenoBunie Tta exkojoriuni ¢akropu. Exonoriuni gaxropu,
IO CKJIaJaloTh cepenoBuile ans pociauH. CykynHa i abiOTHYHUX
(dakTopiB. AanTOreHes.

Tema 4. Knimartuuni, enagiuni, oporpadiyHi Ta iHIIN ablOTHYHI
¢bakropu cepenopuiia. CykymHa Jiisg abloTHYHUX (aKTOPiB.

D

Tema 5. bioTnyHi Ta aHTpoNOreHH1 GaKkToOpH.

I

o1

Tema 6. EnemenTun nomynsiiiHoi ekosorii pocnus. [lomynsmii pociana
K CTPYKTYpHHH eneMeHT Buay. [lomymnsmii pociuH SK eJIeMEHT
¢iTo1eHO3Yy.

Tema 7. ®iroinaukanis 1 GiTOMOHITOPUHT [HIUKATOPHI BIACTUBOCTI
pociuH.  OIiHIOBaHHS  CTaHy  CEpelOBHINA 33  JOINOMOTOIO
(biTOIHIMKATOPIB.

Tema 8. @axrtopianbHa exojoris TBapuH. TeopeTWyH1 acmeKTH
exoJorii TBapuH. ExodakTop sk ymMoBa, pecypc, JKepeno iHpopmarii
Uil TBapuH. Pamialiis, CBITJIOBE BUIPOMIHEHHS SK E€KOJOTIYHUUN
¢dakTop, oCHOBHI MOpdo-(i310J0TiYHI 1 MOBEAIHKOBI MPUCTOCYBAHHS
TBapuH N0 ix nii. TepmanbHHMil (aKTOp 1 KUTTEISUIBHICTh TBapHH.
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Bosoricte 1 BOAHI pecypcd, XIMIYHHM CKJIaJ BOJHUX PO3UMHIB SIK
eKojoriuyHi ¢akTopw, iX Jis Ha TBApWHHI OpraHi3MH. 3HAYCHHS
oporpadiyHuX (GaKTOPIB y KUTTEASUIBHOCTI TBapuH. BImB pyxy
MOBITPSHUX Mac 1 XIMIYHOTO CKiaaxy atMochepu Ha TBapHHHI
OpraHi3mu.

Tema 9. OcCHOBHI cepeOBHINA ICHYBaHHS TBAapWHHUX OpraHi3MiB.
Bonne cepenoBuie iCHYBaHHS TBAapUHHHMX OpraHi3MiB BOJIOWM 1
pO3MOiNEHHs iX Yy BOJHOMY CEpelNOBMINI. IPYHT sK mepeximHe
Cepe/IOBHINIE ICHYBaHHS TBapuH. Ha3eMHO-MOBITPSIHE CEpPEeIOBHIIE
ICHYBaHHS TBapHH, Woro crenudidai oco0muBocTi. JKUBI OpraHi3Mu siK
Cepe/IoBHINE ICHYBaHHS.

Tema 10. Exomorist mormymsimiid TBapuHHUX opraHi3miB. OcoOIMBOCTI
MOMYJISALIN TBAPUHHUX OpraHi3MiB. ExoJioriuHa cTpyKTypa MOmyIsini
TBapUHHUX OpraHi3MiB. IIpocTopoBa CTpyKTypa HOIYJIALii TBapUH Ta
il amanTuBHEe 3Ha4YeHHsA. BikoBa CTpyKTypa MOMYNIALid TBapuH i
criocobu ii BupakeHHs. ETonoriyna cTpyKTypa momyssiiid TBApUHHUX
opraHi3miB. [lemorpadist momynsanid TBAPUHHUX OPTraHi3MiB, PaKTOPH,
SIK1 BU3HAYAIOTh IMHAMIKY YHCEITbHOCTI MOMYJISIIii.

10

Tema 11. M>KBHJIOBI CTOCYHKH Y TBApHH.

I

11

Tema 12. IlpuctocyBaHHS TBapWH [0 JKHBJICHHS POCIHHHAMH
00’ exTamu.

12

Tema 13. Exosoris TBapMHHMX YIpYNOBaHb. YTIPYNOBaHHsS BH/JIIB
(biomeno3m) sk Qopma opranizamii KuBOi pedoBUHH Oiochepw.
dyHKIiOHATBHA CTPYKTYpa EKOJOTIYHHX CHCTEM, MOJOXKEHHS B Hil
TBapUHHUX OPTaHi3MiB.

13

Tema 14. IlpuknanHi 1 NPpUPOTOOXOPOHHI ACIEKTH €KOJIOTii TBApHH.
[IpyurHy BuMMpaHHS BUJIB. [HBa3li TBapUHHUX OpraHi3MiB SK
3araibHOEKONoriyHa mpobnema. Ponmb exomnorii TBapuH y po3poOiri
HAayKOBUX 3acaJl OXOPOHM TBapUHHOIO CBITY 1 pallOHAJIbHOTO
BUKOPHUCTAHHSI 010JIOT1YHUX PECYPCIB.

14

Tema 15. TeopeTuuHi acmekTH MIKpOOpraHi3miB. Mopdororis
MikpooprasizmiB. OcoOauBocTi MOpP(OIOTii CHipOXeT, TPENOoHEM,
JENTOCHip,  MIKOIJIa3M,  PHUKETCIH,  XJaMiaid, aKTHHOMIIIETIB
(mpoMeHeBHX TpHOIB).

15

Tema 16. Bipion — HeakTHBHa dopMa icHyBaHHS BipyciB.

I

16

Tema 17. @izionoris  MikpoopraiamiB. Tumm  KuUBIEHHS
MiKpooprasi3miB. Jl>kepena ByIJIELIO Ta a30Ty JUId MIKPOOPIaHi3MiB.
[Inactuynuit  Metabomism. ['eHetmka MikpoopraizMi. @OyHKIIT
HYKJIETHOBUX KHUCIIOT BipyciB. OcoOIMBOCTI penpoayKilii BipyciB.

17

Tema 18. BrmuB ekonoriyHux QaxTopiB Ha Mikpoopranizmu. Jlis
¢13uunux  QaxrtopiB. i ximiyHuUX (aktopiB. ITloHaTTs 1po
OakTepuIMIHY 1 OakTepiocTaTuyHy Jit0. ExoJoriuHi B3a€MO3B’sI3KU B
MIKPOOOIIEHO031

18

Tema 19. MikpoOHi 11eHO3U B ekocrcTeMax. MikpoOOIleHO3U TPYHTY.
MikpoOonieHo3u Boau. MikpoOorieHo3u NoBiTps. B3aemoBIIMB Ta
B3a€MO3B’SI30K Y CHCTE€Mi pPOCIMHA—MIKpPOOPTraHi3MH Ta TBapHHA—
MiKpooprasizmMu. Mikpoopranizmi i 6iocdepa 3emii.

19

Tema 20. 3abpynHeHHS Ta HOro BIUIMB Ha MIKPOOHI €KOCHCTEMH.
Knacuodikamiss ocHOBHUX  THUMIB  3a0pyAHEeHb. BukopucraHHs
MIKpPOOPraHi3MiB y cydacHUX Oi0TeXHOJIOTifX. Ponb MikpoopraHizMis

20
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y Oiozerpananii KCeHOO10THKIB.

Pa3zom 80

11. InauBinyanabHi 3aBIaHHSA

1. ITiocomoexa oonogioeil pazom i3 npe3eHmayicio.

1.1. dorocuHTe3 SK YyHIKadbHa B (I3UKO-XIMIYHOMY Ta O10JOTIYHOMY
BIJTHOIICHHSX (PYHKIIISI pOCTUHHOTO OpraHizMy. DoToaMXaHHS.

1.2. ETann OHTOr€HETUYHOTO PO3BUTKY Y KYJIBTYPHUX POCIIHH.

1.3. TlopiBHSIHHS CBITJIOBOTO Ta TEIUIOBOTO PEXHUMY POCIHH, SKi 3pOCTAIOTh Y
pi3HUX Oil0TOMAax.

1.4. JlocmipkeHHS BOJHOTO PEXUMY POCIUH. Po3paxyHOK BOJIHOro OanaHcy
POCIHH.

1.5. IIpocTopoBa CTpyKTypa pOCIMHHUX YIPYIOBaHb.

1.6. BukopuctanHs pOCIMH y MOHITOPMHTOBUX JIOCHIIPKEHHAX aTMOC(EPHOIro
HOBITPS, IPYHTY, BOJOMM.

1.7. YyacTh TBapuH y PO3MHOXKEHHI 1 PO3CEJICHHI POCIIHH, TOB’SA3aHI 3 UM
KoajanTaii.

1.8. [IpuctocyBaHHs TBapuH 10 iICHYBaHHS y PI3HUX CEpEIOBHUIIAX.

1.9. Oco0nuBOCTI afanTaiii TBApUH y pi3HUX CEPEIOBUIIAX ICHYBAaHHS.

1.10. ETanu oHTOT€HE3Yy Y TBapHH.

1.11. TBapunu, 3aHeceH1 70 UepBOHOT KHUTU Y KpaiHU.

1.12. TlopiBHsIbHA XapaKTEPUCTHKA MIKPOOOIIEHO31B MPICHUX BOAOKUM 1 MOPIB.

1.13. Mikpodnopa puzochepu KyJIbTYypHUX POCIIHH.

1.14. TlopiBHSsIIPHA XapaKTEPUCTHUKA MIKPOOOIIEHO31B MPICHUX BOJIOWM 1 MOPIB.

1.15. Tpauchopmariiss opraHiuHMX Ta HEOPraHIYHUX PEUYOBUH y TPYHTI MiA
BILJTUBOM MIKPOOPTaHi3MiB.

1.16. OcHOBHI THUIK MDKBUIOBHUX B3aMOBITHOCHH Yy  MIKpPOOOIICHO3I.
AnenonatuyHa TOJEPAHTHICTh MIKPOOPTaHi3MiB.

1.17. TakCOHOMIYHI Ta €KOJIOrO-TPO(IYHI TPYNH MIKPOOPTaHI3MIB.

12. MeToau HaBYaAHHS
1. MeToau HABYAHHS 32 I’KEePeJIOM 3HAHD:

1.1. Cnogecni: po3noBiab, NOSICHEHHS, Oecina (eBpUCTUYHA 1 PENPOAYKTHUBHA),
JIeK1Iisl, IHCTPYKTaX, podOoTa 3 KHUTOK (YUTaHHS, MepeKa3, BUMMCYBAaHHA, CKIIAJaHHs
IUIaHy, PELEH3YBaHHS, KOHCIEKTYBaHHS, BUTOTOBJIEHHS TaOiullb, rpadikiB, OMOPHUX
KOHCIICKTIB TOIIIO).

1.2. Haouni: neMoHCTpaIlisi, UTFOCTpAIlisi, CIIOCTEPEKECHHS.

1.3. Ilpakmuuni: nipakTuyHa poOOTa, BIIpaBa, BUPOOHUUO-TIPAKTUYIHI METOIH.

2. MeToau HABYAHHS 32 XaPAKTEPOM JIOTiKU Mi3HAHHS: aHATITUYHUHN, 1HTYKTUBHUN
Ta AEAYKTUBHUI METOJIM, METOJIA CUHTE3Y.

3. Meroau HaBYaHHS 3a XapaKTepoM Ta PpiBHEM CaMOCTIiiHOI PO3yMOBOI
MislIBHOCTI CTYACHTIB: npoOIeMHUH, JOCITHULBKH, PENpOaYKTUBHUM,
MOSICHIOBAJIBHO-A€MOHCTPATUBHUM.
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13. MeToau KOHTPOJIIO
1. PefitunroBuit kouTpois 3a 100-0anpHOIO mIkaior omiHoBanHa €EKTC
2. TlpoBeneHHA TMPOMIKHOTO KOHTPOJIO TIPOTITOM ceMecTpy (mpoMixHa

3. IonikpuTepianbHa OIIHKA MOTOYHOI POOOTH CTYICHTIB:

- piBeHb 3HaHb, IPOJCMOHCTPOBAHHUN Ha Ja00OPATOPHUX 3aHATTSX;

- aKTHBHICTb I1iJ1 YaC 0OTOBOPEHHS MUTaHb, 1110 BAHECEH] Ha 3aHSTTS;
- pe3y/bTaTH BUKOHAHHS Ta 3aXHCTY JIAOOPATOPHHUX POOIT;

- CKCIIPCC-KOHTPOJIb HiI[ qacC ayIJUTOPHUX 3aHATH,

- CAMOCTIMHE OIIpalfOBaHHA TCMHU B IliJIOMy U1 OKpCMUX ITUTAHD,

- BUKOHAaHHA aHaHiTI/I‘{HO-pOSPaXYHKOBI/IX 3aBJaHb,

- HanMcaHHs pedeparis, 3BITIB;

- pe€3yibTaTh TECTYBAHHS,

- MMCbMOBI 3aBJIaHHA [PU IPOBEICHHI KOHTPOJIBHUX POOIT.
4. Ilpssme BpaxyBaHHS y NIACYMKOBIA OLIHLI BUKOHAHHS CTYAEHTOM HEBHOTO

1HJIMB1AyaJIbHOTO 3aB/IaHHS :

- HAaBYAJIbHO-TIPAKTUYHE JOCTIKEHHS 13 MPE3EHTAIII€I0 PE3YIbTATIB TOIILIO.

14. Po3noain 6aJiB, siki OTPUMYIOTH CTY/J€HTH:

IloTo4He TeCTYBaHHS TAa CaAMOCTiiiHA podoTa
3micToBuii 3micToBuii 3micToBuii C 8
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Ixana ouninoBanuga: HanionaabHa Ta ECTS

Cyma 6aniB 3a Bci BUAM HaBYAJIbHOI Ouinka ECTS OuiHka 32 HAlLiOHAJbHOIO IKAJIOI0
TisIbHOCTI JUIS1 3aJTiKY
90 — 100 A
82-89 B
2581 C 3apaxoBaHO
69-74 D
60-68 E
35-59 EX HE 3apaxoBaHO 3 MOXIIMBICTIO

TIOBTOPHOT'O CKJIaJIaHHS
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0-34 = HE 3apax0oBaHO 3 000B’I3KOBUM
MIOBTOPHUM BUBYEHHSM JTUCHHUILTIHUA

15. MeToauuHne 3a0e3neuyeHHo

1. Kupunpuyk K.C., bamroBuit M.I'. Exosorist 610J0T19HAX CHUCTEM: METOAMYHI
peKoMeHalli sl MPOBEACHHS JA0OPaTOPHHUX 3aHATh AN CTYJACHTIB (DaKkyabTeTy
arpoTEeXHOJIOTI Ta MPUPOAOKOPHUCTYBaHHS 2 Kypcy Hampsimy miarotoku 6.040106
«EKkozorisi, 0XOpoHa HaBKOJIUIIHBOTO cepepoBuiay. — Cymu: CHAY, 2015. — 156 c.

2. [TlpakTukyM TI0 BETEpUHAPHOWM MHUKPOOHOJIOTMH W HWMMYyHOJOTUHA /
T.C. Kocrenko, B.b. Poguonosa, /I.1. CkopoaymoB. — M.: Kosoc, 2001. — 344 c.

3. PykoBoacTBO K 71a00OpaTOpHBIM 3aHATHSAM 10 MukpoOuonoruu / Ilox pen.
JL.b. bopucosa. — M.: Menununa, 1979. — 286 c.

16. PexomenoBana Jirepatypa

ba3oBa
1. bannukoB A.I'., Bakymua A.A., PyctamoB A.K. OCHOBBI 3KOJIOTMM M OXpaHa
okpyxarouie cpensl. — M.: Konoc, 1999. — 304 c.
2. binascekuii I'.O., bBytuenko 1., HaBpouskuii B.M. OcHoBu exoorii. — K.: Jli0Opa,
2002. - 351 c.
3. buron M. Dkosorusi: ocodu, nomyssiiuu u cooduiectsa /M. buron, JIx. Xapnep,
K. Taycenn. — M.: Mup, 1989.
4, bopucos JI.Lb. Meauruuckass MUKpOOUOJIOTHSI, BUPYCOJIOTHSI, UMMYHOJIOTHS. —
M.: OO0 Menuunackoe nHpopMarmoHHoe areHTcTBo, 2002. — 736 c.
5. byra C.B. Dkosorus *KMBOTHBIX: KOHCHEKT JeKIui. — Munck: BI'Y, 2005.
6. [Nopummna T.K. Dxonorust pacrenwnii. — M.: Beicmr. mik., 1979. — 367 c.
7. ['puropa [.M., Conomaxa B.A. OcHoBu ¢itonenonorii. — K.: ditocorionentp, —
2000. — 240 c.

8. ['puropa I.M., SkyGenko b.€., Menpauuyk M.JI. ['eobotanika. — K.: Apicrei,
2006. — 448 c.

9. JBopakosckuit M.C. Dxonorus pacrennit. — M.: Beici. mk., 1983. — 190 c.

10. Kwunses I'.I'. )Kusnecnocobnocts momymsiiuii pactenuii. — JIbBoB: HAHY Un-T
skosoruu Kapmar, 2005. — 300c.

11. 3no6un FO.A. IlpuHIMOBI W METOABl M3YYEHHUS IIEHOTHUYECKHX MOMYJISIUN
pactenuid. — Kazanb: 3n-Bo Kazanckoro ynuBepcurera, 1989. — 147 c.

12. Exonoris wikpoopraui3miB: I[locionuk / B.II. Ilatuka, T.I'. Owmenbsners,
[.B. I'punuk, B.®. Ilerpunenko. — K.: Ocnona, 2007. — 192 c.

13. Kpasuis P.J., Yepeko M.B. ITomysmsiitna exomoris. — JIbBiB: TePyc, 2006. —
227 c.

14. Jlapxep B. Oxonorus pacrennii. — M.: Mup, 1978. — 376 c.

15.  Mycienko M.M. Exororis pociun. — K.: JIubine, 2006. — 432 c.

16. Onywm 1O. Okonorus. — M.: Mup, 1986, — T.1. - 325 c.; - T.2. —373 c.

17. CnasoB B.I1., Bucokoc M.II. 3ooekouoris. — K.: Arpapna nayka, 1997. — 376 c.
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18. Curauk [.0., Kmumutok C.I., TBopko M.C. Mikpo0ionoris, BipycOJOTis,
iMmyHoJoris. — TepHomnie: YkpMenkaura, 1998. — 392 c.
19. S6nokoB A.B. Ilonynsaunonnast Ouonorus. — M.: Beicur. mik., 1987. — 304 c.
20.layna T. Dxomorust ®uBOTHBIX: Y4. moc. / T.Jlayna, A. Komaes. - M, 2015. -
272 c.
21. HetpycoB, A. W.Dxomoruss MHKpOOPraHHW3MOB : y4eOHHMK s OakajiaBpoB /
A. U. Herpycos ; otB. pea. A. 1. HerpycoB. — 2-e¢ u3n. — M. : U3gatenscTBo IOpaiiT,
2013. — 267 c.

JlonomizkHa
1. Arpoekonoris: Hapuanpnuiéi mocionuk /O.®. Cwmarmii, A.T. Kapgamos,
I1.B. JIutBak Ta i1. — K.: Buma ocsita, 2006. — 671 c.
2. Boponos A.I'. 'eo6otanuka. — M.: Beicm. mik., 1973. — 382 c.
3. I'pomzincekuit A.M. OcHoBu ximiuHOi B3aemozii pociuH. — K.: Hayk. nymxka, 1973. —
202 c.
4. KoBampuyk I'.B. 3oo0moris 3 ocHoBamMH €KoJjorii. — 2-T¢ BWM., BUIP. Ta JOIMOB. —
Cymu: BT/l «YHiBepcuTeTcbka kHura», 2007. — 615 c.
5. Kouemacora 3.H., EdppemoBa C.A., HabokoB IO.C. MuxkpoOuonorus. — M.:
Menumuna, 1984. — 352 c.
6. Kpasuis P.J1., Yeperko M.B. Ionysmiitna exonorisi. — JIseis: TePyc, 2006. — 227c.
7. IIpupona Ykpaunckoit CCP. XKusotusiit mup. — K.: Hayk. nymka, 1985.— 240 c.
8. PabornoB T.A. duronenonorus. — 2-¢ u3n. — M.: U3a-Bo Mock. YH-ta, 1983. —
296 c.
9. Tun6epren H. [loBenenune xxuBoTHBIX. — M.: Mup, 1975. — 192 c.

17. Indopmaniiini pecypcu

1. http://roslunu.com.ua/

2. http://allnature.org.ua/ua/2.htm

3. http://www.brogensladeweimaraners.com/lekcz-z-ekolog/198-
korotka storya ekolog.html

4. http://www.eco-live.com.ua/content/blogs/tvarini-galapagoskikh-ostroviv

5. http://www.eco-live.com.ua/content/blogs/chuzhimi-ochima-yak-rizni-tvarini-
bachat-svit

6.
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/bacter/ecologia/tipvz
mo.htm?.

7. http://plant.geoman.ru/books/item/f00/s00/z0000000/st010.shtml

8. http://meduniver.com/Medical/Microbiology/3.html

9. http://www.voda.na.by/index.files/76.htm

10. Beeykpaincbka BellMka eHITMKIIONE s pociuH http://roslunu.com.ua/

11. Exomnoris KUTTSA http://www.eco-live.com.ua/content/blogs/tvarini-
galapagoskikh-ostroviv

12. Hosa exounoris http://www.novaecologia.org/voecos-2225-1.html

13. HaBuanbHi MaTepiaiu OHJIANH
http://pidruchniki.com/13331222/ekologiya/ekologichni problemi ukrayini regioniv



http://roslunu.com.ua/
http://allnature.org.ua/ua/2.htm
http://www.brogensladeweimaraners.com/lekcz-z-ekolog/198-korotka_storya_ekolog.html
http://www.brogensladeweimaraners.com/lekcz-z-ekolog/198-korotka_storya_ekolog.html
http://www.eco-live.com.ua/content/blogs/tvarini-galapagoskikh-ostroviv
http://www.eco-live.com.ua/content/blogs/chuzhimi-ochima-yak-rizni-tvarini-bachat-svit
http://www.eco-live.com.ua/content/blogs/chuzhimi-ochima-yak-rizni-tvarini-bachat-svit
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/bacter/ecologia/tipvzmo.htm7
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/bacter/ecologia/tipvzmo.htm7
http://plant.geoman.ru/books/item/f00/s00/z0000000/st010.shtml
http://meduniver.com/Medical/Microbiology/3.html
http://www.voda.na.by/index.files/76.htm
http://roslunu.com.ua/
http://www.eco-live.com.ua/content/blogs/tvarini-galapagoskikh-ostroviv
http://www.eco-live.com.ua/content/blogs/tvarini-galapagoskikh-ostroviv
http://www.novaecologia.org/voecos-2225-1.html
http://pidruchniki.com/13331222/ekologiya/ekologichni_problemi_ukrayini_regioniv

25

14, 3aranpHi  eKoJoriyHI  mpoOJieMH Ta  NUBSIXH  1X  PO3B'SI3aHHS

http://www.energoatom.kiev.ua/ua/about/strategy/common_environmental_problems/
15. YeproBa H.U., beumoBa A.M. O6mias skomorus. — M.: JIpoda, 2004. —

416 c. [DneKTpoHHBIHN pecypc]

16. Ilmamka D. DOBomomnuoHHas »kojorus. — M.: Mup, 1981. — 400 c
[D1eKTpOHHBIN pecypc].

17. Mycieako M.M. Exkomoris pocaun. — K.: JuGigs, 2006. — 432 c.
[D1eKTpOHHBIH pecypc|

18. Haymoa, JI. I'. DOxkonorumyeckas Ootanuka. Yactb 1 : cTpykTypa
AKOJIOTUYECKON OOTaHWKH, PKOJIOTHSI BUJIOB M MONYJSALUMMA [DIEKTpOHHBIA pecypc] :
yueOHnuk / JI. I'. Haymosa. - Ya : Barant, 2012. - 38 c.

19. Haymosa, JI. I'. DOxomornyeckass Ootanmka. Yact 2 : dQuroneHomorus
[DnexTponHbIi pecypc] : yueOnuk / JI. I'. Haymoga. - Ya : Barant, 2012. - 42 c.

20. I'pun, H. buonorus. B 3 1. T. 1 [Onekrponnslii pecypce] : yueonuk / H. I'pun,
V. Crayr, I'. Teunop ; pea. P. Conepa. - M. : Mup, 1990. - 368 c.

21. T'pun, H. Bbuonorus. B 3 1. T. 2 [DnexTponnsiii pecypc] : yaeOnuk / H. I'pun,
V. Crayr, I'. Teuinop. - M. : Mup kuuru, 1990. - 325 c.

22. T'pun, H. Bbuonorus. B 3 1. T. 3 [DnexkrponHsIii pecypc] : yaeOnuk / H. I'pun,
V. Crayr, I'. Teitnop. - M. : Mup, 1990. - 376 c.



http://www.energoatom.kiev.ua/ua/about/strategy/common_environmental_problems/

26



27



28



