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HaJna Kypcy E1rnnori1.111a 6ioxiMiH 
A,11peca BHKJia,11amrn Byn. Ca1<caraHcb1<oro I, 79005 Jlbnin 

KYPCY 
<l>aKyJihTeT Ta Ka<f>e,11pa, 6ionori1.11rnH qrnKyJlhTeT, 1<aqJenpa e1<0nori'i 

Ja mrnao JaKphrneua 
,llHCUlmJ1i11a 

rany31, Jnaui,, urn<f>p Ta 10 flp11pOJlHH4i Hay1<11 
11aJna cneuian1,11ocTi 101 EI<0nori51 

B111,nam11.1i Kypcy A HTOH51K fan11Ha Jleo1-1inin1-1a, JlOKTOp 6ionoritJHH:X HayK, npocpeco1 
rn cb enp11 e1<0nori'i 

KOHTUh.'"TIUl iucpopMaUiH htt12s:/ /bioweb. I nu.edu. ua/em12loyee/antoniak-h-l 
BIIKJl3,113'1iB halvna.antonvak@!!mail .com 

Koucyn1,rnuJi no Kypcy y JlCHb BHKJia]laHJ-151 Kypcy ninnosinHo JlO po3Kna,n:y (syn. 
ni,116yna10ThCSI Ca1<caraHChKoro,l,ayn. 203) 

OKpiM Toro, npoBOJl51.ThC51. OH-JlaMH KOHCYJ1hTa1..d'i 3 BHKOpHCTaHIDIM 
nnanpopM Zoom I Teams. ~JUI IIOrQJl)l(eHH51 tJacy OH-JlaMH 
KOHCYJlbTaUiH cnin IlHCaTH Ha eneKTPOHHY 11O1..1..ITY BHKJla,n:aqa. 

CTODiHK3 KYPCY httns: //e-learnin !!. lnu.edu.ua/course/view.oho?id=4 l 97 
IHcpopMauin npo Kypc Kypc p03po6neHo TaKHM lJHH0M, mo6 Ha,naTH cry,n:eHTaM Heo6xi,nHi 

3H8Hl-151 mono 6ioxiMilJHHX MexaHi3MiB B3a€MO,ni"i Mi)I( opraHi3MaMH B 
eK0Cl1CTeMax, xapaKTepHHX JlJl51 pi3HHX rpyn 6iOTH peaKUiH Ha BTTJrnB 
30BHllllHh0ro cepe,D.0BH1Ua, eKOJIOrilJHOro Ta <papMaKonori qHoro 
3Ha4eHH51 6ionori'-lHO aKTHBHHX cnonyK, 51:Ki CHHTe3yIOThC51: B KlliTHHax 
pi3Hl1X r pyn opraHi3MiB. 

KopOTKa 3HOTauin ~11cu11nni1-1a «EKonoriirna 6ioxiMi51.» € BH6ipKOBOIO JlHCUHTTJiiHOIO 3i 
Kypcy cneuianb1-1ocTi 101 EKonoriR: .ZI,JUI ocsiTHhO'i nporpaMH 3 ni.n.rOTOBKH 

6aKanaspa, 51Ka BHKJ18.ZI,8CTbC51: Ha 3-My poui HaB'iaHIDI (6-if CeMecrp) B 
06CR3i 3-x Kpe,D.HTiB (3a €aporreMChKOJO Kpe,nHrno-TpaHc<pepHoJO 
C11cTeM010 ECTS). 

Men Ta u.ini Kypcy Mern 1<ypcy - cpopMyBaHH51: y MaM6yrn1,oro eK0JI0ra 3H8Hb i ~IiHb, 
1-1eo6xi.nH11x JlJUl aHanny 6ioxiMilJHHX MexaHi3MiB eKOJIOri lJHHX 
3B ' 513KiB Mi)I( opraHi3MaMH B eKOCHCTeMax, cpapMaKOJioritJHHX ecpeKTiB 
I npaKTl1'-lHOro 3acrncynaHH51 MeTa6011iTiB pocmrn, TBap1rn, 
MiI<poopraHiJMiB. 
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11an1.1amrn 

2. ht tps· //www hi rosh i ina-u ac. j p/c n/~sbs/i,:raduateschool/biofunctional/ 
eco log ical bioclwmistry 

3. http: //www.huntcr.cuny cdu/ehs 
4. https://www.0111i csonlinc.org/scholarly/e11vironmental-biochemistry-j 

ourna ls-art i c lcs-nn ts-1 ist. nh n 
O,u1111 ccMeCTp 

90 ro,ui,rn: 48 ro,u111-1 ay,u11rnp1-111x 3amnh (3 1-111x 32 ro,llHH JJeI<I.liH, 16 ro.n.HH 
TIJXIKTHLfl-lMX 3aHJITL), 42 ro,u111-111 caMOCTii11-1o'i po6on1 
OCBiTHiH I<0Mll0l·ICHT TIO J<JlHJ<UHlfH 110Cl1JJl1TH 1-iacrynHi I<OMTICTCHTHOCTi i 
nporpa~rni pe3y111,rnrn: 
IlicJlH BHn1.1emrn 1,ypcy J)].06yna•1i na6y)].yTb IWMIIeTeHTHOCTi: 
K3-l. 3ttaHH51 Ta po3yMimrn npe,11.Memoi' o6nacTi Ta npocpecii1Ho'i ,ui,i:nhHOCTi. 
K3-8. 3,uarnicTL npone.n.emrn ,11.ocni.U)I<CHb 1-1a ni.unosi.uHoMy pis1-1i. 
K3-9 . 3.uarniCTb npau1-0saT11 B KOM3H,lli. 
KC-2. 3,11.aTHiCTL ,11.0 1cp11rnY1-1oro ocM11cne1-11-151 ocH0BHHX Teopii1, MeTo,zds Ta 
npHHI.llmiB npHp0,UH11'-lHX Hay1<. 
KC-I 0. 3.ll,aTHiCTb ,11.0 B11K0p11CTaHH51 Cy<JaCHJ,IX iHCpOpMal.liHHHX pecypciB ,llJ151 
CKOJlOfi'-lHHX ,UOCJJi.ll)ICCHb. 
IlporpaMHi peJyJJhTaTH nanqannH 
TTP02 . cDopMyn1-0BaT11 OCHOBHi e1<onori'-lHi 3aK0HJf, npasm1a Ta npHHUHIIJf 
oxop0Hl1 ,UOBKiJ1J15( Ta np11p0.ll,0K0p11cTyBaHH51. 
TTP03. Po3yMiTl1 OCHOBHi KOHuenui'i, TeopeTH'-lHi Ta rrpaKTl1'-IHi rrpo6JJeMH B 
r any3i np11po.D.1-J11'-IMX Hay1<, mo neo6xi.u1-1i ,llJ151 auaJii3y i rrpHHH51TT51 pirneHh B 
ccjJepi e1<onori'i, oxopo,-111 ,11.0BKinn,i: Ta 0ilTHMaJ.lhH0ro npHp0,ll0K0pHCTYB8HH51:. 
TTP21 . YMiTH ofo,parn OTITHMaJ.IhHi MCTO,llH Ta iHCTPYMCHTaJ.lbHi 3aco6H ,llJ151 

npoBe.ll,eHH51 .uocni,ll)KCHh, 36opy Ta o6po6KH ,llaHHX. 
TIP 13 . YMiTH cj)OpMyBaTH ecjJeKTHBHi KOMyHiKauiHHi CTpaTeri'i 3 MCT0IO 
.ll,0HCCCHH51 i,11.ei-i , npo6neM, pirneHb Ta BJiaCH0ro ,llOCBi.uy B ccpepi eKOJiori'i. 
TTPl 8. TToe,11.HyBarn HaBH'-lKH caMocTiif1-1o·i Ta KOMaH.r(HO'i po6oTH 3a.un,i 
0TpHMUHH.R pe3ynhTaTY 3 8KI.lCHT0M Ha npocpeciHHy cyMniHHiCTb Ta 
si.unosi.uaJJbHiCTh 3a rrpHHH51TT51 pirneHb. 
TIP08. YMiTH npoB0,llHTH nornyK iHcpOpMal.li'i 3 BHK0p11CTaHH51M Bi)lTIOBi.UHHX 
.ll,)Kepen ,llJUl npHHH51TT51 o6rpyHTOBaHHX pirneHb. 
TIP08. YMiTH rjJopMyBaTM TCKCTH, po6HTH npe3e1-1rnui'i Ta TIOBi)lOMJICHH51: ,llJ151 
npocjJeciHHOI ay,llHTOpi'i Ta ll1Hp0K0f0 3araJ.Iy 3 ,llOTpHM8HH51M rrpoq_JeCiHHOl 
cyMJiiHHOCTi Ta yHeM0)KJ111BJleHH51 nJiariary. 
TI icm.1 3aBeprneHH5.I ~1,oro :r<ypcy 3L(o6ynaqi 6y.n:yr1, 
31-1:lTH: 
icTOpi10 po3BI1TKY e.I<orroriY:Ho'i 6ioxiMi'i Ta q:>apMaKorrori'i; 
OCHOBHI TIOH.5ITI5.l l TepMiHH B rarry3i eKOJIOriqHo'i 6ioxiMii' Ta 

qrnpMaKOJIOri'i; 
OCHOBHi rpyn11 6ioJioritJHO aKTHBHI1X peqoBHH; 
q:>apMaKoJioritrni ecpeKT.11 6ioJioriqHo aKmBHHX peqon.11H; 
rpyrrn eKoJioriqHHX xeMOMe,LJ,iaTOpiB, HKi onocepe,D,KOBYJOTh Mi)KBHL(OBi 
:n BHyTpiUIHbOBJiL(OBi B3a€MOBiL(HOCHHH Mi)K opraHi3MaMH; 
eKOJIOro-6ioxiMitJHi B3a€MO,LJ,i'i 3a yqaCTlO pOCJIHH; 
eKonoro-6ioxiMiqHi acrreKm aJieJiorraTi'i; 
MexaHi3MH B3a€MOBi,n:HOCHH Mi)K poCJIHH8MH i MiKpoopraHi3MaMH; 
OCHOBHi rpyrrH TOKCHHiB pOCJIHH ra i"xHIO eKOJIOro-6ioxiMiqHy poJin; 
pom, BTOpHHHHX Mera6oJiiTiB pOCJIHH y B33€MOBi,LJ,HOCHHax Ml)K 
poCJIHHaMH i rnap.11HaMH-cpiTocparaMH; 
qlapMaKorrori'-lHi ecpeKTH 6ionoritrno aKTHBHHX petJOB.HH pocn.HH; 
OCHOBHi rpynH TOKC.HHiB rp.H6is i 6aKTepi:n; 
tjJapMa.1<0noriqHi ecpeKTH 6iorroriY:HO aKTHBHHX peqon.HH rp116iB; 
pOJib xeMOMe,LJ,iaTOpiB B eKonoriqHlfX B3aCMOBi,LJ,HOCHHax MDK pi3HlfMH 
rpynaMH rnap1rn; 
OCHOBHi rovm1 d)ePOMOHiB: 
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KJJJOt.fOHi CJlOBa 

<J,opMaT 1,ypcy 

TCMH 

n ii:(cyM Kou11" 
K0IITPOJJI,, <t>opMa 

n pcpc,rnhwrn 

Hau•rnJJhlli MCT0,(111 Ta 

TCXHiJrn, sud 6yJJ,YTh 
BHKOpHCTOnynaTHCH 

ni1..1. t.fac nmurn,uamrn 
"YPCY 

Hco6xiJl11C 06JJaif.11a11un 

Kpwrcpi'i ouimouamrn 
(OJ<'pCMO ,llJJSI f{'();f(ffOrQ 

,rnuy 11aat.faJ11>11o'i 

JJinJt hlfOCTi) 

OwTaHHH f.(O JaJJhcy 'Hf 

CKJaMeHy. 

(JC J1 01:11 i r pyrrn m pawr;.11n iH, 1.1.c-1 eperrri B, am mf,iaa1rriB; 
1jJapMi.l l(()Jl()l i 1111i e <j) (;KH1 'JOKCHlliH Ge1x p e6C'flH1X i x pe6eT!H1X rnapm-1; 

H~i'f H: 

11puamuri·~yH,:t'I 11 (;KOJIOro-6iox iMilf1-ri MCXaHi3Ml1 B3a€1-,f0;'.lil MDK 
<Jpr a11hM aM11 H CKCic11c·1eMax ; 

·: ' llcynm 11 CK0Jl() f iff11i 1B'W~Kl1 MliK p13HHM11 rpynaMH 6iOTl1 B 

(;f<lJ CHC'J (;Max; 
·:'}H;y1Ja'IH (.;KOJIOfi 1111i -m'_i.nKH MiiK pocJI11l!aMH y CKJia,ui cpiTO.L.(eH03iB; 
oxapa1<TCp111y11arn CK()JIOr o-Giox iMiYHi MeXaHi3Ml1 B3a€MOBi.llHOCHH 
MiiK poc111111aM11 i MiKpooprani1MaM11; 
uwrnalfl1TJ1 f)0JII, HT0f)l11111J1X M(:,'Ta6orJi'riH y CKOJlorit.JH.HX 3B'srncax Mi)K 
poc111111aM11 i ·r uap111-1aM11-qfrroq,araM.n; 
llf)0H0/1,HTH BiJtGip 'lpa'lKiB p0CJJHHH0fO MaTepiany Jl)Uf aHaJii1y; 
'HlC'f(JC0P,yBarn cyyacHi 6ioxiMit.JHi Me'fO,llJ,f )lJIH 01.(lHKH BMicry 
0CII0BIIHX rpyn opraHiYHHX peY0BHH y 1rnirnHaX pocmm j TBap1rn; 
11p0H(Jt(HTl1 rra6opaTOpHHH aHaJJb BMicry 0CH0BHHX rpyrr BT0pHHHHX 
MeTa6orfrr'iB v l<JliTHHaX P0CJIHH. 
EKOJIOfi}J, CKOJIOril.!Ha 6ioxiMiH, 6ionori1.JHO aKTIIBHl petJ0BHHH, 
eK0CJ.fCTCMH 
OY1111i1 haoYHHH 
IlpOBt/(eHIIH jJeKuiii, npaKTHYHHX 3amm, i KOHcym,Tal.(iM )J.JJJI Kpa~oro 
P03YMimrn TeM 
n o;(a110 y Ta6JIJ1Ui 

811KJia,LJ,a1-11-rn HaB4aJibHO'i .[(HCUHTTJiiHH 6cl3yCTbC.H Ha 3HaHH.HX, 
OTpHMalll1X 8 pe'3yJJbTaTI Bl1B4eHH.H nonepe.uuix HaBtJaJihHHX 

,Ll,11CU.111Ulil-l Ha piBHi 6aKanaspa 3j cneuianbHOCTi 101 EKOJIOri», a6o 
n0Tpe6y10Tb 6a30BHX 3HaHb 3 6ionori4HHX i eKOJIOfilJHHX ,l.l,HCUHill1iH, 
,[(OCTcl'fHiX JJ)Uf cnpHMWITIH KaTeropiaJihHOfO arrapary 
ripe1ewrau.i'i, neKtdi', npo6neMHi neKui'i, .u11cKyci», 
Po6oTa B c11cTeMi Moodie, no6y,l.l,oBa eneKTp0HHoro HastJaHH» »K . . .. 
npocrnpy npo»ny ITl3HaBaJJhHHX IHI.L.(laTHB. 

rrepcomUJhHHH KOMil'IOTep, 3araJibH08)K11BaHi KOMIT
1
JOTepHi rrporpaMH, 

npoeKTop, np11Jian11 na6opaTOoii1 Kacbe.up 6ioxiMi'i Ta eKonorii' 
TI0J1inma nuc-rao11eHHH 6aJJiB. Bpaxosy10TbCH 6an11 Ha6paHi rri,l.l, qac 
fl0TOlJH0fO TecrysaHHH, caMOCTiHHOl po60T11 (rrpe3eHTal(iH) i 
M0)l.yJJJ,H0fO K0HTpomo, OuiHJOBaHH}I np0B0)l.HThC}I 3a 100-6aJI1>HOIO 
WKaJJOIO. Eamf HapaxoayJOThCJI 3a HacrynHHM crriBBi,ll,HOWeHHJIM: 

npaKTHt.JHi 3aHJITDI .:_ 40 6aJiiB (8 3am1Tb rro 5 6anis; pa30M 40 6anis); 
MO.Ll.YJibHHH K0HTp0Jih ( 4 MO)l.yni no 10 6aJiiB = 40 6anis ); 
2 rrpe3ettrnu.i'i Ja pe3yn1,TaTaMH caMocriHHo'i po6or11 - 20 6aJiis; 
Tii.D.CYMKOBa MaKCHMaJJhHa Kim,KiCTh 6arriB: 100. 
AKa)l.eMi1rna )l.o6poqecnicn.: rrpe3eHTaU:iHHi po6or11 cry,ueHTiB c 
BHKJJJOlJHO OplITiHaJihHHMH 

onpau10aamur Marep1any, 
2Korrni ¢:>opMH nopymemrn 
TOJJCDVIOTLCH 

pe1yJihTaTaMH caMOCTiHHoro 

a1rnneMilfHQ°i II06po4eCHOCTi He 

Ocnonui llHT3HIIH, BHHeceni Ha l\10!),YJILHHH KOHTpOJJL: 

EKOJIOfit.JHa 6ioxiMi.si JIK 0AHH i3 HarrpHMiB p03BHTK)' eKOJiorii:. 
kropiJf po3BHTKY cbapMaKonoriL 



OnHTyBaHHSI 

OcHOBHi noH5lTI5l eKonoriqHo'i 6ioxiMi'i ra cpapMaKonori'i. 

Mern,u11 e1<onoriq1-rn"i 6ioxiMii'. 

3B'5l30K eKOJlOfi'-IHOi' 6ioxiMi'i 3 iHllJHMH HayKaMH. 

3B '5l30K cpapMaKonorii' 3 iHllJHMH HayKaMH. 

Cyc,acHi npo6neM11 i nepcneKrns11 p03BHTKY eKonoriqHoi' 6ioxiMii'. 

OcHOBHi rpyn11 6ionoriqHo aKTHBHHX pel!0BHH. 

EKonori YHi xeMOMe,uiaropH B33€M03B '5l3KiB MDK opraHi3MaMH B 

eKOCHCTeMax. 

ATpaKTaHTH, ,ueTepeHTM, aHTM<pi,uaHTM: 1XH€ eKOJIOriqHe 3HaqeHHH. 

EioTOI<CMHH Ta "ixmr eKOJIOriqHa p0JJb. 

Oco6mrnocTi eJ<OJioriqHMX B33€MOBi,UHOCMH Mi)I( pi3HMMH rpynaMH 

MiI<poopraHi3MiB. 

OCHOBHi rpyn11 BTOpHHHMX MeTa6oniTiB rpH6ia. 

Eionoril.JHO aKTHBHi peqoBHHH rpH6ia. 

BTOpHHHi MeTa6oniTM 6aI<Tepii1. 

<t>apMaKonoriqHa .uiH BT0pHHHHX Mera6oJiiTiB rpH6ia i 6aKTepiii. 

E1<0noro-6ioxiMiqHi 0CH0BH B3aeMo,uii' p0CJIHH 3 MiKpoopraHi3MaMH. 

IJpeiHq>eK1.(ii1Hi CII0JIYKH (rrpori6iTHHH, iHri6iTHHH). 

JlocTiHq>eKu:ii1Hi cnonyKH (rrocTiHri6iTHHH, q>iTOaJieKCHHH). 

3axHCHi CIT0JIYKH p0CJIMH rn IXHH eKonoriqHa pOJib. 

AnenorraTHqHa 833€MO,Ui5l Mi)I( pOCJJHH3MH. 

Mi)KBH,UOBi B33€MO,uii' p0CJJHH 3a yqacTIO anenoxiMiliHHX cnonyK. 

OcHOBHi rpynH BT0pHHHHX MeTa6oniTia p0CJIHH. 

<t>apMaKonoril.JHa ,uiH MeTa6oniTiB p0CJIHH. 

BropHHHi MeTa6oninr pocJIMH HK peryJIHropH xapqoaoi' rroae,niHKH 

TBapHH. 

BropHHHi Mera6oniTM pocmrn HK xapqoai arpaKTaHTH i .uerepeHTH. 

Pery1rnuiJI perrpo.n:yKTHBHoi' q>yHKU:ii' TBapHH peqoBHH3MH, IQ0 

C11I-JTe3yJ-OTbC5l B p0CJIHHax. 

KnaCHtj)iI<aUi5l pocnHHHMX TOKCHHiB. 

OcHOBHi rpyrrH aJIKaJioi',uia p0CJIHH, i'xHe ¢apMaKOJioriqHe 3HaqeHHH. 

OcHOBHi rpyrrH rniK03H.UiB pocJIHH. 

<t>apMaKOJioriqHa ,n.iH Kap.nioTOHi1IHHX rniK03H.ZJ:iB. 

<t>eHOJlbHi CII0JIYKH pocJIHH: eKOJIOriqHa pOJib i ¢apMaKOJIOri1IHa .z:r.iH. 
Mi)l(BH,UOBi Ta BHyTpill1HbOBH.UOBi B33€MOBi.UHOCHHH Mi:>K TBapHHaMH B 

eK0CHCTeMaX. 

OcHOBHi rpyrm: ¢epOMOHiB Ta 1XH5l eKOJIOriqHa pOIIb. 

<DepOMOHH K0Max. 

3araJibHa xapaI<TepHCTHKa TOKCJ.rnia 6e3xpe6eTHHX I xpe6eTHHX 

rnapHH. 

ToKCHHH 6e3xpe6eTHMX TBapHH. 

ToKCHHH xpe6eTHHX TBapHH. 

<t>apMaKOJIOri1IHe 3HaqeHHH TOKCHHiB rnapHH. 

B1ca3aui MaTepiaJJH po3Mill(eHi: 
httns://e-leamina.fnu.edu.ua/course/view.nhn?id=4 l 97 

AHKery-ou:iHKY 3 MeT0IO ou:iHIOB3HHH HKOCTi eypcy 6y.n:e Ha,n:aHo no 

3anepU1eHHIO Kypcy Ha caifri: 

https://e-learnin!! .lnu.edu.ua/course/view. oho?id=4197 

Cxe.Ma KYPfJI 

Mo.a.ynh 1. MexaniJMH B33£MO,LJ.ii Mi)I( opraHbMaMH B eICOCHCTCMax 



EKo.noriYHa 6ioxi1v1i5I 51K HayKa. OcHOBHi 
noH51IT51 eKorrori'-IHO'i 6ioxiMi'i. AeKtfii' - 2 zoo, npaK/J/UttHe 

l 
I Tipa1-.·-n1•rne 3aH51IT5I : JaHJl/J/Jnfl - 2 zoo, 

Tl1)KLleHb 
3s 'H30K eKonori•rno·i 6ioxiMi'i 3 cpapMaKorrorioo ca.MocmiuHa po6oma - 2,5 zoo 
Ta iHWIIMH HayKaMH. 

OcHOBHi rpymr 6ionori'-IHO aKTHBHHX Ta AeKtfii'- 2 zoo, ca.MocmiuHa 1 
2 cpapr.taKonoril-JHO aKTHBHHX pel-!0BHH. po6oma - 2,5 zoo TH)KJJ.el-lb 

BHy rpiIUHh0B11LlOBi Ta Mi)KBHLlOBi pery1rnTOpH 1 
B3aE'MOBillHOCHH Mi)K opraHi3MaMl1. AeKt/ii'- 2 zoo, npaKmttime TH)l(LleHI, 

, 
ITpa:KIH'-IHe 33H51IT51: JaHJlJlltllfl - 2 ZOO, .) 

Octtostti rpyrnr Ta (p)'HKUi'i eKOJlOrll-lHHX caMocmiuJ-ta po6oma - 2,5 zoo 
xer.10Me11iarnpis. 

Mo,aY.Tfh 2. Mi)l.811.llOBi B3aCMOBiuHOCHHH 3 Y1-IaCTIO rpu6iB i 6aKTepiH 
Xei,1or.1eL1iarnpn eKOJIOri '-IHHX B33CMOBi)].HOCHH AeKtfii'- 2 zoo, caMocmiu11a 1 

4 MiKpoopratti3MiB 3 iHWHMH rpyrraMH 6iOTH. po6oma -2,5 zoo THJl<J].eHh 

.5iorroritIHO a:irrnsHi petIOBMHH 1 TOKCHHH .r1eKtfii'- 2 zoo, npaKmUttHe 1 

5 
rpu6is. 

JaHJllJ/JllJl - 2 ZOO, 
TH)l(JleHb 

ITpa1rr111rne 33H51Trn: 
caMocmiiiHa po6oma -2,5 zoo ToKCliHH rp116iB-MiKpOMiUeTiB. 

cDapr.rnKorrori'-IHa )]J)I BTOp11HHl1X Mern6orriTiB .,,1eKtfii'- 2 zoo, ca.MocmiuHa 1 
6 rpH6is i 6aKTepifi . po6oma - 2,5 zoo TM)KJieHb 

MO.U)'Jlh 3. Mi)KBII.UOBi 833CMOBi.UHOCHHH 3 y11aCTIO p o CJIHH 

OcttoBHi rpyrr11 BTOpHHHMX Mern6orriris AeKtfii' - 2 zoo, npaKmuime 
pocmrn, IXHE: eKorrori'-IHe 3HatieHH51 1 7 
TipaKTMtIHe 38H51Trn: 

JaHJltlltllJl - 2 ZOO, 
TM)KJ].eHI, 

EiorrorilfHO aKTMBHi pe'-!0BHHH P0CJIMH. caMocmiuHa p o6oma -2,5 zoo 

8 
cDapMaKonoritIHi ecpeKTM Mern6orriTiB pocmrn. AeKtfii'- 2 zoo, ca.MocmitiHa 1 

po6oma - 2,5 zoo TH)KJJ:eHb 

EKo.nori'-IHi B38€MOBi.IJ,HOCHHH Mi'lK pocmrnaMH. AeKtfii'- 2 zoo, npaKmUttHe 1 
9 TI paKTHl-JHe 3aH5ITT51: 3a1ifl1JIVtfl - 2 zoo, TH)KJ].eHh 

A TJ erroxiMil-JHi crrorryK11 s pocrr11Hax. ca.MocmiuHa po6oma -2,5 zoo 
EKorroritIHi B33(MOBi,[(HOCHHl1 Mi)K pocmrnaMH i AeKf,fii'- 2 zoo, 1 10 TBap1-rnaM11-cpirn¢araMH B eKOCHCTeMaX. ca.MocmiuHa po6oma -2,5 zoo TH)K,lJ;eHb 

PocrrMHHi peryrrRTOpH xaptIOBOI nose,niHKM AeKtfii' - 2 zoo, npaKmutme 
11 

K0MaX i xpe6eTHHX rnapHH. 
JtlHJllJ/17/Jl - 2 ZOO, 1 

TTpaKTMtIHe 3aH.sITT51: 
caMocmiuHa po6oma -2,5 zoo 

TH)K.D;eHb 
TOKCHHH p0CJIHH. 

12 
MexaHi3J\JH 38XHCT)' p0CJIMH si,n: .ui'i MiKp06HHX .,,1eKtfii'- 2 zoo, caMocmizlrta 1 
TOKCHHiB i rnapHH-cpirncpariB. po6oma -2,5 zod THJKJJ:eHb 

Mo.uy.TJh 4. EKOJIOri11tti 3B'H3KH MiJK TB3pHH31\1H B eKOCHCTeMax 

<DepOMOHH rnap1rn. 
/1.eKtfii' - 2 zoo, npaKmuttHe 

13 
TipaKTMtIHe 3aH5ITT.II: 

JaHflmmfl - 2 zoo, I 
PoJlb cpepOMOHiB y BHyTpilllHbOBH.[IOBHX 

ca.1v1ocmiuHa po6oma -2,5 zoo 
TH)K,lleHE, 

B33(M0Bl)].H0CHHax. 

14 
TOKCMHM 6e3xpe6eTHHX i xpe6eTHHX rnapHH: /1.eKtfii'- 2 zoo, ccwocmiuHa 1 
p0Jih y Mi)l(Blf,ll.OBHX B3aeMOBiJJ:HOCHHax. po6oma -2,5 zod TH)l(JleHb 
<DapMaKorroritIHa )].i.SI TOKCHHiB rnapHH. 

.,,1eKtfii' - 4 zoo, npaKmuttHe TipaKTMtIHe 3aH5lrrn: 15 
EKorroritIHe 3HaqeHH.II i npaKTHqHe Jawtmmfl - 2 zoo, 2 Tli)l(Hi 

3aCTocy saHH51 TOKCMHiB TBapHH. ca.Mocmiii!ta poooma -7 zoo 
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