MIHICTEPCTBO OCBITU I HAYKH YKPATHHA
MHUKOJAIBCBKUHN HAIIIOHAJIbBHUI ATPAPHUIA YHIBEPCUTET
®axyasTer TBIIIITCH

Kadenpa reneTruxu, rogisji TBAapuH Ta 010TEXHOIOTII

EKOJIOI'ISA B TBAPUHHUIITBI

MeToauuHi pekoMeHAaNil 1/l BUKOHAHHSA Ja00pPaTOPHO-NIPAKTHYHHX
3aHATH CTYACHTAMH JCHHOI TA 32049HOI (D)OPMH HABYAHHS

Hanpsimy niarorosku 6.090102 — “TBIIIIT”

MuxkoJiais

2015



YAK 577.4
bbK 28.081
E-40

JIpyKy€eThCsl 3a pIIICHHSIM HayKOBO-MeToAuM4HOi koMicii dakynsrery TBIIIIT
MuUKoJIaiBCHKOTO HAITIOHAJIBHOTO arpapHoro yHiBepcuteTy Bim 24.12.2015 p.,
npoTokoJ Ne 4.

VYknanad:

C. C. Kpamapenko — a-p 0ioi. HayK, JOLEHT Kaeapu TeHEeTUKH, FO/IiBJIl TBAPUH Ta
O6ioTexHoJOTiiT  MUKOJAIBCBKOrO  HAI[IOHAJIBHOTO  arpapHoro
YHIBEPCHUTETY.

Penenzeurn:

E. A. Cuerin — n-p 6ion. Hayk, npodecop, 3aBiyBau kadeapu OloleHOIOri Ta
€KOJIOTYHOI T€HEeTUKH BIropoachKoro Aep:kaBHOTO HALIOHAJIBHOTO
JOCIITHOTO YHIBEpCHUTETY, PD;

A. O.bonnap — KaHAMAAT CUTBCHKOTOCIIONAPCHKUX HAYK, MOIEHT Kadeapu 300TITiIEHH
Ta BerepuHapii MHAY.

© MukonaiBChbKUI HalllOHAIBHUI arpapHuil yHiBepcurert, 2015



SMICT

Beryn

Moaynb 1. Aytekonoris (ekonoris 0Co6uHN)

Jlabopatopna po6ota Ne 1. Exonoris: Mera, 3aBnaHHs, CTpyKTypa Ta
OCHOBHI MPUHILIMUIIH €KOJIOT11

Jlabopatopna po6ota Ne 2. biocepa: ii cTpykTypa Ta BIaCTUBOCTI

Jlaboparopna pob6orta Ne 3. Exosnoriuni ¢paktopu

Moaynb 2. lemekonorifa (ekonorisi nonynsuir)

Jlabopatopna po6ota Ne 4. [Tomymsist: 11 B1acCTHBOCTI Ta (PyHKITIT

JlabopatopHa po6ota Ne 5. CTpykTypa nomyJisiii

Jlaboparopna podota Ne 6. JluHamika nomyJsiii

Moaynb 3. CuHekonorisi (ekosorif yrpynoBaHb)

JlabopatopHna podota Ne 7. BiorieHo3 Ta 6i0reoieHo3

Jlabopatopna po6ota Ne 8. Tpodiuna cTpykTypa 61011eHO3Y

Jlaboparopna po6ota Ne 9. XpoHosioriyna CTpyKTypa 6101eHO3y

Moaynb 4. lNpuknagHa ekonorisa

JlaGoparopHa pob6orta Ne 10. dakropu aerpanaiii 6iocepu

Jlabopatopna po6ota Ne 11. ['010BHI MPUHIIMTTN OXOPOHU JOBKULIS

Cnucok BUKOPUCTAHOI Ta PEKOMEHAO0BAHOI JIiITepaTypu

10
12
13

15

16

17

19
20

23



4
BCTYII

Huni, xoim Ha BCifi IJIaHET1 M1 BIUIMBOM JIFOJIMHU BIAOYJIMCS TTOMITHI 3MIHU
SK JKUBO1, TaK 1 HEKUBOI MPUPOJIU, eail OLIBIIOr0 3HAaUeHHS Ha0yBa€e rapMoOHiiiHa
B3a€EMOJIISI CYCIUIBCTBA 1 MPHUPOIHOTO JOBKLUISL, OCKUIBKM JIOJIMHA OTPUMYE BIiJ
IPUPOAN BCE HEOOXIMHE MJIsi JKUTTA: €HEprito, MPOAYKTH XapuyyBaHHsS, MaTepiaj,
YyepIiae B Hiil eMOLIiHY 1 ecTeTuYHy HacHary. ToMy BKpail HeOOX1/1Ha HE JIUIIE YiTKa
CTpaTerii OXOPOHM MPHUPOJHOIO CEPENOBUIIA Ta TOCHIEHHA KOHTPOJIO 32
MIPUPOIOKOPUCTYBAHHSM, ajie il JoOpe MpoIyMaHa CUCTEMA €KOJIOTIYHOI OCBITH.

Exonoris — BimHOCHO Monoma Oionoriuna Hayka. llle He Tak maBHO HErO
I[IKaBUJIOCS HEBEJIMKE KOJIO cremianicTiB. OCTaHHIMU ACCATUPIYYSIMUA BOHA Moyaja
MIBUAKO PO3BUBATUCH. L[pOMy cripusina HEOOXIAHICTh BUPIIICHHS TaKUX Ba)JIMBUX
npo0iieM CYyYacHOCTI, SIK palliOHaJbHE BHUKOPHUCTAHHS MPUPOJHUX PECYPCIB,
npodisakTuka 3a0pyJAHEHHS  CEepelloOBUIA NPOMHUCIOBUMHU  BIIXOJaMH  Ta
TPAHCHIOPTOM, 3amoOIraHHs 3HUILEHHA MPUPOJHUX YIPYIOBaHb, 30EPEKECHHS
reHOo(OHY POCITMHHOTO 1 TBAPUHHOTO CBITY.

Jlsis cydacHOi JIIOJJMHYU 3HAHHS OCHOB €KOJIOT1i HE MEHII BakKJIMBE, HIK OCHOB
bi3ukm, Ximii, MaremaTukd. Exonorizaiis BUpPOOHHMIITBA — OJWH 3 MPOBIIHUX
HaAMpsIMIB HAayKOBO-TEXHIYHOI PEBOJIOIII, TMOKIWKAHOI HE TUIbKA 3a0e3MeduTH
y3roJ’keHe (YHKLUIOHYBAaHHS NPUPOAHMX 1 TEXHIYHUX CHCTEM, a W 3HAYHO
MiIBAMUTH €(EKTHUBHICTh OCTaHHIX. TakMM YHWHOM, €KOJIOTis Bce Oinbine HaOyBae
0COOJIMBOCTEN MPUKIIAJHOT HAYKH.

Exonoris po3risgae 3aKOHOMIPHOCTI TMPOIECIB Ta SIBUIL HA TaKUX PIBHAX
oprasizailii >XMUBOro B MPHUPOJII, SIK OpPraHi3MOBHM, MOMYJSALIMHWI Ta YrpylnoBaHb
opraHi3miB. Benuka yBara npuauviseTbca mpouecaM Ol0JOTIYHUX KPYrooOiris
PEYOBHH 1 €HEprii, 1110 CTAHOBUTh MaTepiaibHy OCHOBY Oiocdhepu. Exogoris susuae
83A€MO038 SI3KU OP2AHIZMIB | HAOOP2AHIZMOBUX CUCMEM I3 HABKOJIUUHIM cepedosuijem
i Midic o000, V3A2aNbHIOE GNIUBU eKOJIOIUHUX (DAKMOPI8 HA HCUBL OPeaAHIZMU MA iX
YePYNOBAHHA, a4 MAKOMC 6NJIUE OCMAHHIX HA OKpemi (akmopu HABKOIUUHBO2O
cepedosunya.

Jucnumtira “Exoiioris B TBapUHHUIITBI, IO BUKIIAIAETHCS Ha (DAKyJIbTETI
TBIIITCH crynentamu Il-ro xypcy Hampsmy migroroBku 6.090102 — “TBIIIT”,
CKJIQJAEThCS 13 YOTUPHOX MOIYJIB. TpH 3 HUX BIANOBIAAIOTH PIBHSIM Oprasizauii
KUBOI PEUYOBMHHM Ta CTPYKTYpl CY4acHOI €KOJIOTIi: ayTeKOJOris, JEMEKOJOris Ta
cu"ekosoria. Oxpemo BuuiieHo wmoxyiab “Ilpuxmamna ekojoris”, B  SKOMY
PO3IIIAIAIOTHCS MUTAHHS OXOPOHM HABKOJUIIHHOTO CEPElIOBUILNA Ta BHKIAJICHI
OCHOBHI HaNpsSIMH PO3BUTKY €KOJIOTTYHHUX 3HAHb.

[Ipu BuBueHHi kypcy “Exonorii B TBapUHHUUTBI”, HIArOTOBLI A0
7a00paTOPHO-NPAKTUYHUX 3aHATh Ta HaNUCaHHSA pedepariB  PEKOMEHIYEThCS
BUKOPUCTOBYBATH JIITEpaTypy, INEpeNliK AKOI HaBEICHO B KIHII METOJUYHUX
pEeKOMEH/IaITH.



JlabopaTopna po6ora Ne 1

Tema: Exonoris: Mera, 3aBaHHs, CTPYKTypa Ta OCHOBHI IMIPUHIIMITH €KOJIOT11

......

010JIOTTYHUX HAYK Ta POJUIIO Y OXOPOH1 HABKOJIMIIIHBOTO CEPEOBHUIIA

Karouosi ciioBa:

Exonorisa. Ictopis po3BuTky Ta ¢opmyBaHHsS ekoiiorii. OO’€KT eKOJOrii.
OcHOBHUI TpeAMET €K0JIOT1i. MeTa eKoJIorTii.

OCHOBHI 3aBaHHS Cy4aCHOI €KOJIOTIi.

CTpykTypa  €KOJIOTil:  ayTeKoJIoris, JEMEKOJoris  Ta
Biocdeposnoris. 3aranbpHa Ta crieniajibHa €KOJIOT1sl.

[IpuknagHa exosoris Ta ii ramysi. Arpoekosorid. ['eoekomnoris.

3akonu exoorii (b. Kommonep, 1974).

CHUHEKOJIOT1S.

3aBAaHHA:

1. 300pa3uth y 30IHTAX CTPYKTYPY CYy4acHOI €KOJIOT1] Ta JaiTe BUSHAUYCHHS 11
TOJIOBHUM PO3JILJIAM.

‘EKOJIOFiH

/\\

| 3acanvua . . . Ilpuxknaona
KOOI TI'eoexonocia Couioexonozia KOOI
v v v
Aymexkonozis ExoJioris: Exonocia Ilpomucnosa
Jlemekonozis cyxooony Mmicma Aepapna
Cunekonoeis NPICHUX 8000UM Emmnoexonocis Meouuna
biocgeponoeis C8imoso2o okeany Exonoeiune Ximiuna
npaeo Exonocia
ExoJoris: Exonociuna mpancnopmy
pocium oceima Exonozin
MeapuH Exonociuna eHepcemuxu
MIKpOOp2aHismis NCUXO0N02iA Biticvkosa
Kocmiuna

2. 3anuuIiTh y 3010MTax METY, 00 €KT Ta 3aBJAHHS Cy4aCHOI €KOJIOT1i.

3. MaiiTe nosgcHeHHs exosioriyHuM 3akoHaM bappi KomMonepa.

IIuTanHs AJ151 caMmonepeBipKu:

1. Illo o3Hauae TepMiH €KOJIOT1s?




[Ilo BuBUae exoorisa?

SAxi Bu 3HaeTe OCHOBHI 3aBJaHHS €KOJIOT1i?

Sxi po3ainu exkonorii Bu 3naere?

B yomy cyTh exonoriynux 3akoHiB b.Kommonepa?

kb

Temu pedeparis:

HaiironoBHiI ekoJIOT14H1 3aKOHU, TTpaBUjia Ta IPUHIIUIIH.
MeTtoau DOCHIHKEHHS B €KOJIOT1.

IcTopis po3BUTKY €KOJIOTI].

Exonoriunuii cran B Ykpaini.

Exonoriyni npo6iemMu cy4acHOCTI.

N B WN =

JlabopaTopHna podora Ne 2

Tema: Biocdepa: 1i CTpyKTypa Ta BIaCTUBOCTI
Mema: O3HalloMUTHCS 31 CTPYKTYypow Olocdepu, TpHHLIMIAMHU ii CTajaoro
(yHKLIOHYBaHHA Ta 010re0XiMIYHUMH (PYHKLISIMH KMBOi pEYOBUHU

Kiaro4osi cjioBa:

YMOBU NOsIBU, PO3BUTKY Ta icHyBaHHs kUTTS (JI. Jladuep, 1941).

I'eocdepu Ta ii ekosioriyHa XapakTepUCTHKA.

Jlitochepa. Ctpykrypa mitochepu. 3emHa Kopa. [OJO0BHI MOPOAM 3€MHOI
kopu. OCHOBHI €JIEMEHTH 36MHOi KOpHU. bioreHHe MOX0/I>)KEHHS 36MHO1 KOPHU.

INapocdepa. OcHoBHI enemeHTH Tinpocdepu. CBITOBUN OKeaH SIK yHIKajdbHA
IPUPOJIHA CUCTEeMa. XIMIYHUH CKjag MOpchbkoi Bojau. Tedii Ta iX BIUIMB Ha KiIiMaT
3emii.

Atmocgepa. Porb atMocdepu B miaTpuManHi xutta. O30H0BUM map. Cknan
atmMocthepu. Crpykrypa atmochepu: Tpomnocdepa, cTpatocdepa, Mezochepa,
ioHOC(epa Ta exk3ocdepa.

biocepa Ta ii cTpykTypa. BiactuBocTi 6iochepu.

Tunu pewoBunu B Oiocepi 3a B.I. Bepnancekum. XKuBa peyoBuHa.
BriactuBOCTI %UBOT PEUOBUHHU.

OcHoBHI 610reoxiMiuHi (PyHKIIIT )KMBOT PEYOBUHHU.

3aBagaHHuHA:

1. 300pa3uTh y 30MIMTaX TOPU3OHTAIBHY CTPYKTYpy Oiocdepu Ta B CIOBHUKAX
TanTe BU3HAYCHHS 11 TOJIOBHUM CKJIAJOBHUM:



Biocgepa
(eybiocepa)
—‘Aepoﬁioécd)epa ‘ | T'iopobiocgepa | ‘ I eoﬁichbepa ‘

/

| Oxeanobiochepa | | AksaGiochepa | | Teppabiocdepa |

v JlitoGiocdhepa
JlimHOaKBa- Peoeksa-
6iocdepa 6iocdepa
[Temocdepa
—‘ AnpTobiochepa ‘ — T'inmoteppabiocdepa
Tenmypobiocdepa

ﬂ TponoGiocdepa ‘

2. Y rpadiuniii popmi 300pa3iTe po3noAin hiToMacu Ha CyXoA0i1 Ta Giomacu
300IJIAaHKTOHY B MOBEpXHEBOMY Miapi CBITOBOrO OK€aHy Ha OJMHUIIO TUIONI
BIJIMOBIAHO 110 TeorpadiuHuX IMOSCIB:

Teorpadyiumuii mosc CIDiTOMaca2 biomaca SOOHJZIaHKTOHy
(Trc. T/ KM") (T/ xM")
APKTUYHHI 1,8 5,1
Cy0bapkTuuHuit 7,3
[TiBHIYHMI OMIpHUU 16,2 28,1
[TiBHIYHMI cyOTpONIYHUN 23,4 10,1
[TiBHIYHUI TpONTYHUHT 8,1 8,3
ITiBH1uHUMIA cyOeKkBaTOpiaIbHUN 33,5
ExBaTopianpHuit 69,8 13,3
[liBnenHuil cybexBaTopiaabHUMI 28,9
[liBgeHHui TponiyHUN 18,5 8,0
[liBnenHuii cyoTpOoniyHUi 9,6 6,9
[TiBgeHHuit moMipHUI 15,2 8,5
CyO6aHTapKTUIHU T 18,2 9,2
AHTapKTUYHUN 0 7,0

OxapakTepusyiite 0COOIUBOCTI PO3NOALTY KUBOI PEYOBMHU HAa CYXOJO0J1 Ta y
CBITOBOMY OK€aHI.

3. ditochepa Ta  300chepa  XapaKTEPU3YIOThCA  HACTYIHUMU
XapaKTepUCTHKAMHU:
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[TokazHuku ditochepa 3oochepa
06’em 280 miH. KyO0. KM. 1400 mMH. Ky0. KM.
Biomaca 24107 T 0,02 - 10"
CepenHs MUIBHICTD
YKUBOI pEYOBHUHU
KinekicTes BUa1B 500 000 1 500 000
Cepenns maca | Buagy

Po3paxyiiTe cepeaHio WIUIBHICTH Ta cepeAHio Macy | ocoOuHU BHUIIB —
npeAcTaBHUKIB diTochepu Ta 300chepu.
YoMy TOJIOBHI  BIJIMIHHOCTI  PO3MOBCIO/DKEHHS, CTPYKTypH Ta
dbyHkIionyBaHHsS (iTo- Ta 300chepu? YoMy Mpu TPUKPATHOMY IEPEBHINCHHI IO
YUCeILHOCTI BUIIB, 6iomaca 300chepu y 100 paziB meHiie 61omacu ¢itochepu?

B

NowvnkLhe=

IIuTaHHs A5 caMonepeBipKu:

B sxux yMmoBax cepefioBUIIla MOXKE 3’ IBUTUCS TA ICHYBaTH KUTTA?

HaBeniTh €KOJIOT14HI XapaKTEPUCTUKHU reocdep.

Ski KOMIIOHEHTH BXOMSTH 10 CKIIaay Oiocdepu?

Jle mpoxoasTh MeX1 icHyBaHHs 61ocdhepu?

Sxki xapakTepHi B1acTUBOCTI Oiochepu?

[Io Take k1MBa peuOBHHA Ta 1i TOJOBHI BIACTUBOCTI?
Sxi rosnioBHi 610reoxiMiuH1 (GyHKIIIT )KUBOi pEYOBUHU?

Temu pedeparis:
EBosromist Ta cydacHi ysBieHHs nipo O6iocdepy.

BeprukanbHa Ta ropu3oHTaIbHA CTPYKTYpa 6iochepu.
OcHOBHI exkocucTemMu 6iochepu.

['eoxiMIuHE cepeloBUIIE 1 T€OXIMIS KUBUX OPraHi3MiB.

Kpyroo0ir Bogu.
Kpyroo0ir Byrueio.
Kpyroo0ir azory.
Kpyroo0ir cipku.

. Kpyroo6ir ¢ocdopy.

0 B.1. Bepnaacekuii Ta ysiBieHHs po Hoocdepy.

JlaGopaTtopuna po6ora Ne 3

Tema: Exonoriuti paktopu
Mema: O3HailoMuTHCS 3 PI3HUMH Kiacu(iKaliIMH €KOJIOTTYHHMX (DaKTOpIB,

BMITH BHU3HAUUTH JIMITyoud ¢dakTopu Ta
TOJIEPAHTHOCTI

30Hy €KOJOT14HOI
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Karouosi ciioBa:

[Mpunnun [.M. CedyenoBa. Tumnu ekoJIOr1YHUX CUCTEM: MOHOLICH, JIEMOIICH,
010r€O0l1IEHO3.

Exonoriuni ¢pakTopu Ta iX BIUIMB Ha XUBI OPraHi3Mu.

Tunu knacudikaiii ekooriyHux HakTopiB: €K30I'€HHI Ta €HI0TeHH1, 010 THYH1
ta abiotuuHi. Kiacudikaris exonoriunux ¢axkropiB P.AnnpeBapra ta JI.bropu
(1954).

[IpyHIMIY BITUBY €KOJIOTTYHUX (haKTOPIB

3akon ekomoriyHoi TosiepanTHOCTI (B. endopa, 1903). 3ona ekonoriyHoi
TOJICPAHTHOCTI Ta 1i OCHOBHI 00iacTi. EBprnOioHTI Ta CTeHOO10HTHI BUIM.

Exonoriyna nima. “Ilpunnun koHkypentHoro sukimtoueHHs [.d. Tayse
(1934).

3axon “minimymy” 1O. Jli6ixa. Jlimityroun daxkTopu.

3aBAaHHA:

1. Po3noniniTe mnepeniueHi HUXKYE OpraHi3aMM Yy JBI TpyNu: €BpHU- Ta
CTEHOOIOHTHI:

- pOCHHMHH: XHTO; Oepesa; 6aMOyk; 0a006ab; BepOIIOKa KOJIIOUKA; KyJb0aba;
omera; opxijies; MoJIOPOKHUK; sUTMHA; TUC; €BKAJINT; 0aHaH; KOBUJIA.

- TBapuWHU: JIFOAUHA; 6a0Ka; JI0CcOCh; Koajia; Opojsfya Killlka; CIMMaK; MiHTBIH,
CHHIA KIT; KamOayia, KOPAJIOBHM IOJII, MAISAPIMHUN IUIa3MOJIIN; IMMIIaH3€; JICB;
BOBK; capaHa; OUTMi BeAMiIb; BOPOHA; CTEIIOBHI Opell; KOpOBa; rajtoka; xaa.

2. B TaGnuili HaBeAeHO KUIBKICTh KYKIiB JBOX BHJIIB MPOTITOM €KCIIEPUMEHTY
y OOMEXEHUX YMOBax ixki.

KinpKicTh )XyKIB yepe3 JIHIB
60 | 120 | 180 | 240 | 300 | 360 | 420 | 480 | 540 | 600 | 660 | 720 | 900
T.confusum 16 | 52 | 52 | 42 | 35 | 24 | 15 | 11 8 3 4 3 0

T.castaneum | 80 76 | 70 | 88 | 88 | 92 | 120 | 142 | 210 | 172 | 120 | 64 | 122
300pa3ith y BUTIAI Tpadiky AMHAMIKY YMCEITBHOCTI ABOX BH/IIB KYKIB
MPOTATOM BCHOTO €KCIIEPUMEHTY. SIKHii BU OLIBII KOHKYPEHTHO3MaTHUI? SIKuii
MPUHITUI UTFOCTPY€E NaHuii rpadik?
3. B Tabnumi HaBeIeHO MOKAa3HUKHU BITHOCHOI YacCTOTH 3yCTPIYAEMOCTI JBOX
BU/IIB KYKIB B 3aJI€XKHOCTI B1JI IPaJIIEHTY BOJIOTOCTI IPYHTY — Bix 7 % 10 31 %.
Boutoricts rpyHTY, %
7 8 9 |10 |11 | 12 | 13 | 14 | 15|16 | 17 | 18 | 19
Heterocerus — p; 0 |14]14 14202529 ]3,1|33|34]3,6]|38]|4,0
Bledius — p, 2416010 | 12 |12 (12 | 12 | 11 | 7,555 |42 3,0 1,8

Boutoricts rpyHTy, %
20 | 21 | 22 | 23 |24 |25 |26 |27 |28 |29 |30 31
Heterocerus —p; |43 517319698 |84|70|56]|42]|31]20]08
Bledius — p, 0,6 | 0 0 0 0 0 0 0 0 0 0 0

Bun xykiB

Pon xykiB

Pon xykiB
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300pa3iTh €KOJOTIYHI Hillll WX ABOX OPTaHi3MiB y rpadiuniii Gopmi. Akuii 3
HUX € OuTbIIl CTEeHOOIOHTHUM? Po3paxyiiTe 1HAEKC MEepEeTUHAHHS €KOJOTTYHUX HIII
JUTSL TAaHOTO TIPUKJIIATy 3a (hopMyIioro:
> (pi-ps)

z\/pr-Zpi |

IIuTanHs A5 camonepeBipKu:

1

SIki 0cOOIMBOCTI 3B’ A3KY M1k OPraHi3MOM Ta CEPeIOBUIIEM ?

SIKi € TUTIU €KOJIOTTYHUX CUCTEM Ta €KOJIOTIYHUX B3a€MOJIII?

[Ilo Take exonoriunuii pakTop?

Ski BaM Biomi kiacudikaiii eKoJoriyHuX (GakTopiB?

SIKi rOJ10BHI KOMIOHEHTH 30HHU €KOJIOTTYHO1 TOJIEPAHTHOCTI?

o Take exosoriunHa Hima? Slke BU3HaYeHHs Mae nmpuHIun ["ay3e?
o Take mpuHun MiHiMymy FO. Jli6ixa? fki ¢hakTOpU HA3UBAIOTh
JTIMITYIOYUMU?

NownkeLWbh =

Temu pedeparis:

. KimiMar ta rosioBHi kiiiMaTu4Hi hakTopu (CBITIO, TEMIEpaTypa, OBITPS).
. @akTopu BOJHOIO CEPENOBHILA.
3. Enadiuni paxropwu.

N —

JlabopaTopna podora Ne 4

Tema: Tonmynsis: ii BnacTUBOCTI Ta QyHKIIIT
Mema: O3HalOMUTHCA 3 BIACTUBOCTIMH, PYHKITISIMH Ta 1€pAPX1€I0 MOMYJISAIIIHI

Karouosi ciioBa:

Jlemekomnoris Ta ii 3aBJaHHA.

[Monynsauis. YmoBu (¢GopMmyBaHHS Ta ICHYBaHHS mnomyssimid. lepapxis
nonyssiii (M.H. Haymos, 1963).

BnactuBocTi momyJisii: 01070T14HI Ta rPyMOBi.

Tunu nonymsiid (B.M. bexnewmimes, 1960).

['omoBHI XapakTepUCTHKU TOMYJISAIIi. Apean, YWCENbHICTh Ta IIUIbHICTh
nonyJisrii. CepeHs Ta 3BaKeHa IIUIbHICTb.

Crpykrypa momyssiii. [IpocropoBa cTpykrypa momynsmii Ta ii GiojoriuyHe
3HAUCHHSA. THWIKA MPOCTOPOBOTO PO3MOAUTY OCOOWMH Yy TOIMYJSAIi: BHITaJIKOBHH,
PIBHOMIPHUH Ta TPYTOBHIA.

Arperauig ocobuH Ta ii npuunsy. “I'pynosuii edpext”. Ilpunuun B. Osmi.
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3aBAaHHA:

1. Ilpu pochimkeHHI 1O HAa 3acCEeleHICTh 3BUYAMHUM  OYpSKOBUM
JOBroHOCMKOM B 50 IPyHTOBUX MpoOax OyJi0 BUSIBIEHO HACTYIHY KUJIBKICTh KOMax
(ocobun) - n;:

10 | 13
12 | 8

N
—_
o
<
W
w
(@)

10 | 8 10 |3
8 1812|6109

\e
~

112]3]5]64
319199
416591718

~]

\O
o0
)
N
N
W
(@)Y
~J

300pa3uTh y BUIJIAI FICTOrpaMy pO3MOALT KOMax 3a YACEIBHICTIO Y IPO0ax.

HeoOxiqHO BH3HAYUTH CEPEHIO WIUIBHICTh JOBTOHOCHKA 3a (OPMYJIOHO:
2"

N

2. B omHoMy o3epi Oyno BimmoBiaeHo 250 cynakiB, KOXHUU 3 SKUX OYJIO
nomiueHo. Yepes Micsib 3HOB Oyio BijyioieHo 120 pubuH, 3 akux 40 Maau MITKH.
Ska 3aranpHa YMCENBHICTD CYJIaKiB y IIbOMY 03epi?

D= , JI€ n; — KUIbKICTh OCOOMH y KOXHIH mpo6i1, N — 3araibpHa KUJIbKICTh MPOO.

M(n+1)
m+1

KUTBKICTh OPTaHi3MiB, IO BIJJIOBJICHO Yy TEpPIIMKA pa3 Ta MIYEHUX, # — KUIBKICTb
OpraHi3MiB, 1110 BiJIJIOBJIICHO BIPYTE, a M — KUTBKICTh CEpel HUX MIYCHHX.

M?*(n+1)(n—m)
(m+1)°(m+2)
3. BusHauuTh THO NOPOCTOPOBOIO PO3MOJALTY OYpsIKOBOIO JOBrOHOCHKA 13

. .. S? n, —D)*
saBnanns | Ha migcTasi ingexcy Onyma: Lo = Ae s? :Z(Nl—l)'

(BpaxoByiiTe, mo skmo Ip < 1, TO 0COOMHM pO3MOAUICHI y MOMYJIALIl
piBHOMIpHO, gkmo [p > 1 — rpynamu 1, HapewrTi, ko /o = 1, To ocoOuHU
PO3MO/IIJIEH] BUTIAJJKOBUM YUHOM. )

Jlna pospaxyHKy BuKopuctaiite ¢opmyny beimi: N = , ae M —
PO3paxyHKy P pMyIly

[ToMuika oTpuMaHOi BeTMYNHHA cKianae: SEy =

IIuTanHs A5 caMonepeBipKuU:

1. Illo Take momynsimis 3 €KOJOTIYHOI TOYKH 30py Ta SIKI TOJOBHI THUIHU
TOMYJISIIIN BUIUISIOTHCS ?
. Sy iepapxito MarOTh MOIMYJISAIi?
. SIx1 BIacTUBOCTI MPUTAMaHH1 NOMYJISALII?

WD B~ W N
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o
an)
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o
~
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o
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E—
(@)
—
o
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[Ilo Take mpocTOpoBa CTPYKTypa HOMYJALIi Ta SKI THUIH MPOCTOPOBOL
CTPYKTYPH BaM BiJIOMi?
6. B yomy npuumna ¢popmyBaHHs arperaiiii Ta mo take npuHuun B. Omi?
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JlabopaTopna podora Ne 5

Tema: CTpyKTypa MOy
Mema: O3HailoMHuTHCS 3 OCOOJMBOCTSMM CTAaT€BOi Ta BIKOBOI CTPYKTYpH
MOy IS

Karouosi ciioBa:

Tunu po3MHOXeHHsS Ta iX nepeBaru. CrareBe po3MHOKEHHs. ['oHOXOpI3M Ta
repmadpoautusM. Ekonoriuni nepeBaru 3repMappoauTu3mMy.

CrareBa cTpyKTypa MONYJIALIi Ta ii TUMK: IEpBUHHA, BTOPUHHA Ta TPETUHHA.

Tunu cxpenryBaHHS Ta 1X €KOJOTIYHE 3HAYEHHS: TMOJIAaHApIs, TMOJITiHiA,
MPOMICKYiTE€T, MOHOTaMisl.

Penponykrurni crparerii (JlaMonT Koy, 1954): iteponapis Ta cemenopapisi.

BikoBa crpykTypa momyssimii. MOHO- Ta TONMIIMKIIYHI momynsmii. Bikosi
rpynu: nepeapenpoayKTUBHA, PEPOTYKTUBHA Ta MOCTPENPOyKTHUBHA.

OcHoBHI TuTM BiKOBOi cTpyKTypu nonyisiii (P. bogenxeimep, 1938).

HapoxyBaHICTh: MakCUMasbHa Ta €KOJIOTTYHA. AOCOJIFOTHA Ta 3BAaXkKEHA.

CMepTHICTB: €KOJIOT1YHA Ta MiHIMalbHA. BrkuBaHicTh. KpuBl BUKMBAHOCTI.

3aBAaHHA:

1. B Tabnuili HaBeIEHO YMCENBbHICTh OCOOMH KpamyacToro XoBpaxa pPI3HHX
BIKOBUX Ipyl. YoMy MOpIBHIOE BTOPUHHE Ta TPETHHHE CIIBBIJHOIICHHS CTaTei?
Bignogizae au ctaTeBHil po3MO/IiJI PI3HOBIKOBUX TBAPHUH PIBHOMIPHOMY?

[TepeBipka BiAMOBIAHOCTI CTATEBOI'O PO3IMOLIY PIBHOMIPHOMY MPOBOJIUTHCS 3

2

. . . 2 O-T
BUKOPHUCTAHHIM KpuTepito Xi-kBaapat [lipcona: y~° = Z%
gacTotd, I — TeopetudHi. CTaTeBUil PO3MOJiT BBAKAETHCA HEPIBHOMIPHHUM, SKIIO

3HAYEHHS KPUTEPIIO NepeBakatume 3,84.

, 1e @ — dakTuyH1

BikoBi knacu (poku)
Cratb , CTaTeBO CTHIII
HOBOHapPOJ[KEH1 1 2 3 4 5
Cami 157 54 27 15 I 6
Camuini 149 62 24 19 5 4

2. IloGynyiite TicTorpamMu BIKOBOTO poO3MOALTy (Ha omHoMy rpadiky ¥ s
caMMIlb, ¥ JIJIS CaMIiB) JJis JaHUX 3 TaOuuili. Jlo SKOro TWmy MO’XHa BIJIHECTH IIi
BIKOBI po3mo/iiin 3a kinacudikarmiero ®. bonenxeiimepa?

3. Po3paxyiiTe Moka3HUKH BHYKUBAHOCTI JIJISI CAMIIIB  JJIS CaMUIb XOBpaxa Ta
nocTpoiTe uisi HuUX (Ha omHOMY Tpadiky) KpuBI BWIKMBAHOCTI. Skuii THO
BIIKMBAHOCTI BOHH MalOTh?
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ny

AOGcoioTHa BIKOBa BHXKHMBAHICTh PO3PAaXOBYETHCA 32 (POPMYIIOIO: [, = PR
0

Ny — KUTBKICTh OCOOMH BIKY X, 719 — KUTBKICTh HOBOHAPO/PKEHUX OCOOUH.
IIuTanHs AJ51 caMonepeBipKu:

Sxi1 Bam B1JOM1 THUIIM PO3MHOEHHS Ta SIK1 IEpEBaru BOHU MaroTh?

[I{o Take cTaTeBa CTPYKTypa NOMYJIALIL Ta K1 i1 TUIU?

Ski TUNU cXpelllyBaHHS y TBAPUH BaM BiJIoMi?

[lo Take penpoayKTUBHA cTpaTeris? Ski BaMm BIJOMI THUIIM PENPOAYKTUBHOL
cTparerii?

[lo Take BikOBa CTPYKTypa MOIYJISALS Ta YAM BOHA BU3HAYAETHCS ?

Ski 3 €eKOJIOT1YHOT TOYKH 30pYy MOXKHA BUIUIMTH BIKOB1 TPYITU B MOIYJISIIII?
[I{o Take HAPOHKYBaHICTh Ta K1 TUITM HAPOKYBAHOCT1 BaM BijioMi?

[I{o Take cMepTHICTH? SIKi1 € TUITU CMEPTHOCTI?

[I{o Take BMKMBaHICTh? SIKi TUITM KPUBUX BMYKUBAHOCTI BaM Bijomi?

B LN~

e A

JlabopaTopna podora Ne 6

Tema: Jlunamika oIyl
Mema: O3HallOMHUTHCS 3 TUIIAMH POCTY YHCEIIBHOCTI MOMYJISAIIl Ta TEOPI€r0
KUTTEBUX IIUKIIIB

Karouosi ciioBa:

Pict nonysnauii. IIIBuakicTh pocTy yucenbHOCTI nonmyJisii. J{unamika
YUCENBHOCTI MOMYJIALIi Ta ii rojIoBHI (ha3u.

Tunu pocTy ynceabHOCTI NOMyJISALil. EKCIOHEHIIanbHUN THUI POCTY
quceabHOCTI TonyJisiiii. KoedilieHT MUTTEBOTO POCTY YHMCEIBHOCTI MOIMYJIAIIIT
(ManbTy31aHCHKMM mapameTp). biotuunuit motenmian Yemmnena (1928).

JloTicTUYHUI THUIT POCTY YHUCEIBHOCTI momyJssiii. PiBHsSHHS DepXroiabcra-
[Tepma. €EMHICTB cepenoBuUIIA. .

OCHOBHI TUTIM KOJIMBAHHS YUCEIBHOCTI: CE30HHI Ta PiyHi (IyKTyaIrii.
HMKII9HICTh TUHAMIKM YHCEIBHOCTI Ta 11 IPUINHHU.

@dakTopH CEepeAOBHINA, IO BILUIMBAIOTh HA HAPOJKYBAaHICTb T4 CMEPTHICTH:
dakTopu, SIKI HE 3aJIe’KaTh BiJl MIUIBHOCTI Ta (DAKTOPH, SIKI 3aJie’KaTh BiJl MIUTBHOCTI
HOMYJISALII.

JlnHamika 4MCeabHOCTI MOMYJISILIi: ONOPTYHICTUYHI Ta PIBHOBAXKHI MOMYJIALI].

Xapakrepuctuku r-suiB ta K-sunis (Mak-Aptyp, Yincon, 1967).

3aBAaHHA:
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1. B 1937 p. na octpiB Ilporekiin (mo0nu3y y30epexoks mraty BammHrTon)
OyJ7i0 3aBE3€HO JBa caMIli Ta IMICTh CaMHWIlb 3BUYaWHUX (azaniB. [IpoTsrom miocti
HACTYMHUX POKIB L MOMYJIALIS 3pocTaja i il YMCeNbHICTb:

Pik [TopsiakoBuit UucenpHICT (V) In N,
HOMEP POKY (1)

1937 0 8 2,08
1938 1 30 3,40
1939 2 81 4,39
1940 3 282 5,64
1941 4 641 6,46
1942 5 1194 7,09
1943 6 1898 7,55

300pa3iTe Ha TpadiKy AMHAMIKY YACETBHOCTI Ii€l momysiii. SIkuii Tum pocty
YUCEJIBHOCTI MA€ MICLIE B LILOMY BUIAJKY?

BusHaute NOKa3HMK MMTTEBOI  IIBHUJKOCTI  POCTY  I€l  MOIMYJISLi
(MaJTbTY31aHCHKHI TTapaMeTp) 3a GOPMYIIOL0:

L nZ(tlnNt)—ZInNtZt
0y - (3)

Ha 1o Bka3ye mocTymoBe 3HMKEHHS 3 POKY B PIK KOe]illi€eHTYy 301JIbIICHHS
gyrcenbHOCTI? UM MOXHa BBaXaTH, IO HANPUKIHII EKCIIEPUMEHTY B TOIMYJISIii
¢dazaHiB BiTYyBAETHCS HETATUBHUN BIUIMB MIEPEHACEICHOCTI?

2. Hapenite npuxmaau 10 BuAiB opraHi3miB (31 BCIX IApCTB MPUPOJHN), IO
MaioTh K-CTparerito XUTTEBOTO IMKiIy Ta 10 BUAIB Opra”i3MmiB, IO MaiOThb 7-
CTpPATET1I0 )KUTTEBOTO LUKITY:

K-Bumn r-BUIA

IIuTanHs A5 caMonepeBipKuU:

[Ilo Take WBUAKICTH POCTY MOMYJIALIl Ta YUM BOHA BU3HAYAETHCS ?

SIxi BaM B1ZIOMi TUITH POCTY YMCEIBHOCTI MOMYJISAIII?

[Ilo Take O10THYHUI ITOTECHITIAT?

o Take emMHICThH cepenoBUIa?

SIxi BaM BioMi TUMHK (IYKTYyaIlii YuceabHOCT?

Ski pakTOpu MOXKYTh OOYMOBIIOBATH IIUKJIIYHI KOJTUBAHHS YHCEIHHOCTI?
Sxi TANH Oy JIAIIN 32 XapaKTepoOM JUHAMIKYA YUCEITHHOCTI BaM BifjoMi?
SIKi xapakTepHi BIaCTUBOCTI MPUTAMaHHI r-Bujam?

Sxi xapakTepHi B1acTUBOCTI nputamanHi K-sugam?

WA R WD =
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JlabopaTopna podora Ne 7

Tema: bioneHno3 Ta 610reo1eHos3
Mema: O3HallOMUTHCSA 3 OCOOJMBOCTSAMU (PYHKIIIOHYBAaHHS Ta CTPYKTYPOIO
01011eHO3Y Ta O10T€0LEHO3Y

Kurouosi cioBa:

Ictopist po3BuTKy BueHHs npo GioneHo3 (K. Mbo0iyc, 1877).

bionieno3 ta Gioreonieno3. Ctpykrypa 6ioreonenosy (B.M. Cykados, 1972).
Mexi enemeHTapHOro 6ioreoreHosy. lepapxist 6ioreorneHo3iB.

Kpurepii 6io1ieH03y. OCHOBHI XapakTepucTuku OiotieHo3y (3a 1. TposiHOM).

BeprukanbHa cTtpykTypa OionieHo3y. SpycHICTh Ta i €KOJOTiYHE 3HAYCHHS.
Apyc. OcHOBHI sipycHu O101IEHO3Y.

['opuzoHTanbHa cTpykTypa 6iomieHo3y. Mo3aiuHicTh Ta ii mpuunHu. EKOoTOH Ta
il BIIaCTUBOCTI.

Bunosa crpykrypa OiotieHo3y. BumoBe po3Maitts Ta METOIM HWOTO aHaII3Yy.
VYrpynoBaHHs Ta TPUHIIUIN BUIUICHHS YTPYIIOBaHb ¥ O101I€HO31.

3aBAaHHA
1. B Tabmuii HaBeneHO BHJIOBUN CKJIAJ Ta YHUCENTBHICTh NTaxXiB (cepemHs
KUIbKICTh OCOOMH Ha 1KM MapuipyTy) y 1BoX Ol0L€HO03aX:

No Bun Biomtenos | bBiomenos Ne Bun Biotenos | bionenos
T A b 101 A b
1 | XKaitBopoHOK 25,8 14,2 11 | JlacTiBka - 0,02
CTEIIOBUIM CCIIHCBhKA
2 | XKaitBopoHOK 18,0 0,02 12 | JlacTiBKa - 0,06
HOJIHOBUI Oeperosa
3 | Tpsacoryska - 0,05 13 | F'opobenp - 0,05
MTOJILOBHUH
4 | Illnak - 0,03 14 | Cipa BopoHa 0,02 0,08
5 | Yaiika - 0,02 15 | I'pax - 0,3
6 | [lepenen - 0,17 16 | Copoxka - 0,2
7 | Jynn - 0,08 17 | Crpux 0,02 -
MOJILOBUH
8 | JIynn 0,1 - 18 | Cusmii rosryo - 0,08
CTEIIOBUIM
9 | CrenoBuit 0,1 - 19 | Mlynika 0,02 -
opei YOpHHHU
10 | JlacTiBKa - 0,02 20 | Maa Oina 0,02 -
MiChKa qamis

[IpoananizyBaTu CTpyKTypy 000X OIOLIEHO31B Ha IJACTaBl  IHOeKCy

2
. n; .

oominyeanns CHUMIICOHA: C=Z | » A€ M — HMCENBHICTE O0COOMH KOXHOIO 3

BUIIB; N — CyMapHa YHCEJIbHICTh OCOOMH BCIX AaHAJII30BaHUX BHJIB JAHOIO

Oio1IeHO3Y.
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Po3paxyiiTe piBeHb BHIOBOTO PO3MaiTTs 000X O10IIEHO3IB Ha MIACTaBl Mipu

"1, M
61100601 HeoOHopionocmi yepynoeanns 1llennona: H :—Z Nln_ :

N
Busnaure ctymniHbe moaiOHOCTI BUAOBOTO CKJIATy JBOX OI0IEHO31B Ha IiJICTaBl
. . . 2a
iHoexcy nodionocmi YekaHOBCHKOTO-ChOpEHCEHA! ICSZ—2a+ bt #1006, ne a —
c

KUIBKICTh BHUJIB, IO 3YCTPIYAIOThCA B 000X MOPIBHIOBAHUX YIPYIMOBaHHAX; b —

KUIBKICTh BU/IB, HASIBHUX TUIbKU B MEPIIOMY YIPYNOBAHHI 1 BIACYTHIX Y APYTOMY; C

— KUIBKICTh BU/1B, HASBHUX TIJILKH B APYTrOMY YIPYIOBaHHI 1 BIACYTHIX Y MIEPIIOMY.
2. Hagenite npuxiaau 10 ekocucteM, siki € 6ioreoreHo3oM 1a 10 ekocuctem,

SIK1 HE MOJKHA BBAKaTU O10r€0I[€HO30M.

bioreoneHos He 6ioreonenos

IIuTanHs A5 caMonepeBipKuU:

[I{o Take Gio11€HO3 Ta SIKI KOMIIOHEHTH BXOJSTh 10 KO0 CKIaay?

[I{o Take 6ioreoreHo3? Ski Kputepii e1eMeHTAPHOTO O10T€OLIEHO3Y?

SAxy 1epapxito MarOTh GloreoreHo3u 3emiti?

Sxi kputepii 6io1eH03y?

Sxi xapakTepHi BaacTuBocTi 6iomeHo3y (3a I1. TposHom)?

[Io Take BepTUKadbHA CTPYKTYypa OiotieHo3y? SIki BoHa Mae sipycu?

[Io Take ropu3oHTaIbHA CTPYKTYpa MOMYJISIii? UM BOHA BU3HAYAETHCS ?
IIlo Take eKOTOH?

8. SIKi MOKa3HHMKHU XapaKTEpU3yIOTh BUJIOBY CTPYKTYpY Oio1eHO03Y?

NownkLbhe=

JlaGopaTtopna podora Ne 8

Tema: Tpodiuna cTpykTypa 0i01IeHO3Y
Mema: O3HaIOMUTHCS 3 TUIIAMH XapUYOBHX JIAHIIIOTIB Ta €KOJIOTTUHUX Mipamij

Karouosi ciioBa:

['pynu oprani3miB 3a THUIIOM JKUBJICHHS: TPOMYIEHTH, KOHCYMEHTH Ta
JIECTPYKTOPH.

XapyoBl JIAHIFOTH Ta iX TOJOBHI THIHU. XapyoBl JIAHIIOTH XWIXKaKiB Ta iX
BJIACTUBOCTI.

XapyoBl JAHIIOTH Mapa3uTiB Ta X BIACTUBOCTI.

JleTpuTHMIA XapuOBUIA JAHITIOT Ta MOTO BJIIACTUBOCTI.

Exonoriuni mipaminu ta ix tunu. [lipamina uncensHocTi. [lipamina Giomacu.
[Tipamina eneprii.

3axoHn Jlingemana (1942). Cninactso 13 3akony Jlingemana.
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3aBAaHHA:

[ToGyayiite TpodiuHui JaHIIOr OUIIBOJAHOrO O10IEHO3Y (EKOTOHY), IO

CKJIAJEHO 13 BHUJIB, fKI MEpeNlyeHl HWXK4Ye: HAa3eMHI POCIWHHU, (ITOIUIAHKTOH,
300IJIaHKTOH, BOJIHI IJlaBatouu Oe3xpeOeTHi, BOJAH1 O€HTOCHI 0e3xpeOeTHi, Kapach,
nryka, »kaba, »ka0’sya Tpemaroja, Yaris, KpsKBa, KPOHIIHEIN, Ha3eMH1 PaBJIMKH,
KoMaxu-piTodaru, XWKi KOMaxH, 3eMJIEpUMKA, HOPHIIS, XOM’SIK, CIpUH MaIlioK,
00JI0THA COBA, BiBIIA, )KYK-THOHOBHUK, 0JI0Xa BIBIll, M sICHA MMajJajibHA MyXa.
bisst KokHOTO OpraHi3My Bu3HauTe il TpOhIYHUM PIBEHB.

2. IloOynyiiTe €KoOJIOTIYHI MipaMiid TPhOX THUMIB 3a JAHUMHU KIACHYHOTO
npukinagy FO.Onyma:

Tpodiuni piBHI YrCeNbHICTh biomaca (kr) Enepris (xJx)
(Consiuna eHepris) - - 26 000 000
JlrotiepHa 20 000 000 8211 62 400
Tenst 4,5 1035 4 980
XJIOMYIUK 1 48 34,7

Busznaute epexkTUBHICT NEPEHOCY €Heprii 3 OJHOro TPOo(IYHOTO PIBHS Ha
BUIIMH. SIKa yacTka eHeprii moTparuisie Ha KOXXHUW HACTYMHUN TpodIYyHUN PIBEHb?
Ska yacTka BTpayaeThes?

PN RO =

9.

IMutanusa 15 caMonepeBipKu:

SIKi 3a TUIIOM UBJIEHHS TPYIIU OpraHi3MiB BaM BiJIoM1?

SIKi opraHi3aMu Ha3UBaOTHCA MPOAYLEHTaMH, a00 aBTOTpodamu?
SIKi rpymnu opraHi3MiB-KOHCYMEHTIB BaM BiJJOMi?

Sxi opraHizaMu Ha3UBaKOTh ACTPUTO(ITAMH Ta IeTPpUTODAramu.

Sxi TUIM XapyOBUX JIAHIIIOTIB BaM BiJ0M1?

Sxi 0cOOIMBOCTI MAaOTh Xapy4oBi JIAHITIOTH XUKaKIB Ta Mapa3uTiB?
SIke ekoJoriyHe 3HaYeHHS MalOTh IETPUTHI Xap4yOB1 JIAHITFOTH?

[Ilo Take exosoriyHa mipamiga? Ski TUIHM €KOJIOTIYHUX Mipamijg BamM
BiJIoM1?

B sixomy Bunaaky GopMyroTbcs IEPEBEPHYTI MipaMigl YUCEIBHOCTI Ta
6iomacu?

10. Ha sixomy (i3n4HOMY 3aKOHI 6a3yeThbCs ICHyBaHHS MipaMiIu eHeprii?
11. SIx 3ByuuTh 3aK0H JliHnEemaHa?
12. SIke cnipctBo Mae 3akoH JliHmemana?

JlaGopaTtopna podora Ne 9

Tema: XpoHOJIOT1YHA CTPYKTypa O101I€HO3Y
Mema: O3HallOMUTHUCA 3 TUIIAMU CYKIIEC1H

Karouosi ciioBa:
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Cyxkuecis Ta i ocobnuBocti (@. Knementc, 1916).

Tunu cykueciiiHuX 3MiH 010LI€HO3Y: aJOreHHa Ta ayToreHHa cykuecii. Tumu
ayTOr€HHOI CyKIIeCii: IEpBUHHA Ta BTOPHUHHA.

Hacnijiku ayToreHHoi cykuecii i1t 61011eHO03Y.
Konnenmist xmimakcy (®. Knemenrc, 1916). Cykuecitnuit psa.  Juckiimaxc.
VsBnenns npo nomaikiaiMakc (A. Tencni, 1939).
["osmoBHI THIIN B3aeMoAll MK BuaamMu (Xackenb, 1949).

3aBIaHHA:

1. ¥ 1912 p. Bynpydd npoBiB eKCIEpUMEHT 110 MOJIEITIOBAHHIO CYKIIECIITHOTO
psny. [ns mporo BiH BMKOpPHUCTaB BiiBap CiHa, B KUl Oyna goOaBiieHa CTaBKOBa
BOJIa, 10 MICTHJIA “MOCIBHUI” MaTepiai pPi3HOMAaHITHUX HaWmpocTimmx. B tabmuimi
HABEJICH] MOKA3HUKM IIIILHOCTI Pi3HUX TPyI OpranizMiB (y 1 cM’) y HoBepXHeBOMY
mapi Boau npoTsiroM 100 116 eKcriepuMeHTy:

Bix, 16 Bunu HallipocTimumx
’ Mownaan Colpoda | Paramecium | Hipotricha | Amoeba Vorticella
1 10 - - - - -
10 2500 10 10 10 - -
20 - 2000 200 50 - -
30 - 200 400 50 - 10
40 - 10 500 100 10 20
50 - - 1000 2500 500 100
60 - - 600 1500 1000 150
70 - - 100 100 10 500
80 - - 700 100 - 750
90 - - 700 - - 400
100 - - 700 - - 500
300pa3uth 'y TpadiuHOMY BUIVISIAI  JAMHAMIKY  CYKIECIMHOTO  pAIy

HAWUTIPOCTIIINX Y IIbOMY €KCIIEPUMEHTI.
2. Hapaiite no 3-5 npukiaAiB i3 CBITY TBapUH Ta POCIUH ISl TOJOBHUX THUIIIB
B3a€EMO/IIH BHIIB Y O101I€HO31:

Tum B3aeMoail Mk
JIBOMAa BUIaMU

TBapunHuii cBIT

PociiiHEUN CBIT

B3a€EMHE KOHKYpPCHTHE
MPUTHIYEHHS

aMeHcall3M

Mapa3uTru3M

XHKaLTBO

KOMEHCaII3M

IPOTOKOOTIEpaLisi

MyTyaJli3M

IMutanusa 15 caMonepeBipKu:
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1. lIlo Take cykmecis Ta YMM BOHA BIAPIZHAETHCA BIJ LUKIIYHUX 3MIH
OiomeHo3y?

XTO po3p0oOUB KOHIIEMIIIO0 CYKIIECIi Ta KiIiMaKcy 0101€HO3Y?

Sxi BaM B1IOM1 TUIIU CyKIIeCii?

SIK1 BUILISAIOTH TUIHM ayTOT€HHOI CyKUECli?

SAxi Mozeni ayToreHHo1 CyKiiecii BaM Bigomi?

J1o sikux 3MiH B 01011€HO31 TPU3BOIUTH AyTOTE€HHA CYKIIECis?
[I{o Take cykueciitHui psa? YuM BiH 3aKIHUYETHCS?

[Io Take AMCKIIIMAKC Ta KOJU BIH BUHUKAE?

. 1o Take momikiaiMakc?

0 Ski TUNIM B3a€MOJIIM MIJK MTOMYJIALISIMU B O101I€HO31 BaM BiJIoMi?

SYENAU A LN

JlabopaTopHa podora Ne 10

Tema: ®akTopu nerpaaaiiii 6iochepu
Mema: O3HalloMUTHCA 13 e€TamaMud Ta TOJOBHUMHU (hpaKTOpaMH Jerpajarii
6iochepu

Karouosi ciioBa:

Tpu eranu B3aeMOBIAHOCHH JIOACTBA 13 Olocdeporo. Borone — mepiie
TEeXHIYHE 3aBOIOBaHHS JIIoAuHM. [lepIn npukiaamn anoreHHol CyKIecti.

Etan ocinoro 3emiiepo6cTBa. Benuke BuMupanssa riraHTChKux TBapuH. [lepmri
MPUKIAIN TUCKITIMAaKCHUX 3MiH 01011€HO31B.

Eran HTP. OcnoBHi daktopu aerpamamii Oiocdepu B CydacHHA TeEpiof:
3HMILEHHS 010p13HOMAHITTS, HOPYILIEHHS KOJIO00Iry peuOBUH, 3MiHA MIOTOKY €HEPrTIi.

3abpynuenns. Kiacudikanis 3a0pyJaHIOIOUYMX PEUOBHH 32 TOXOKEHHSM:
JOMIIIIKY TIPHPOTHOTO IMOXOKEHHS Ta JOMIIIKH aHTPOTIOTEHHOTO TTOXOKCHHSI.

Knacudikaiiss aHTponoreHHOro 3a0pyJAHEHHS 3a THUIIOM ITOXOJIKECHHS:
MexaHIuHe, XIMiuHe, (pi3udHe Ta 010JI0T1UHE.

Kiacudikariiisi TeXHOr€HHOT0 3a0pY/IHEHHS: MaTepiaJIbHE Ta CHEPTETHUUHE.

[H1m1 Kmacudgikalis TeXHOI€HHOTO 3a0pyIHEHHS.

3aBAaHHA

1. B.A.Kona (1983) npoananizyBaB 3aj€KHICTh BMICTY HITPaTiB y I'PyHTOBHX
BoAax (Mr/i) Bil HOpMH a30THHX J0OpuB (Kr/ra) B OaceiiHax piuoK TynibCbKOi
obuacTi:

Hopma 129 | 103 | 170 | 35 52 50 24 31 32 30 41 73
a30THHUX
n00puB
Bwmicr 12,7 17,2 1182 | 9,5 | 85 | 82 | 7,2 | 38 | 6,2 | 84 | 84 | 134
HITpaTIB
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[ToOyny#iTe rpadik 3a1eKHOCTI BMICTY HITPATIB Y IPYHTOBUX BOJaX BiJl HOPMHU

a30THHX J00pUB.

Axuil xapaktep Mae 1eil 3B’s30k? Ha CKITbKM B CepeIHbOMY 301IBIITYETHCS
BMICT HITPATIB y IPYHTOBHMX BOJIax IMpHU 30UIbLIEHHI HOPMHU a30THHUX J100puB Ha 10

Kr/ra?

2. B tabnumi HaBeaeHo kumbkicTh JIJT, mo micTuTbes B GloMaci opraHi3MiB
pi3HUX TpodiyHUX piBHIB (KUIbKiCTh MacoBuXx oauHuip JJIT Ha 1 miH. MacoBux

OJUHUIIL O10MacH):

Bun (uu rpymna BHIIB) Tpodiunuii piBeHb Kinbkicte AT
Bojgna pocianHHICT [Iponyuentu 0,04
JpibHa puba Koncymenrt-1 10
Benuka puba KoHcymeHT-2 50
Ckomna Koncymenr-3 75

Pospaxyiite koediientu nepexoxay AT 3 omHoro tpodiuHoro piBHSA Ha
HactynHui. Ha sxomy Tpodiunomy piHi /1T Mae HalO1ab11e BIUITMBOBY HETAaTUBHY

Tr0?

IIuTanHs A5 caMmonepeBipKu:

[—

6iocdeporo?

2. B 4omy 0coOJIMBOCTI TPETHOTO eTary?

3. Cykuecis SIKOro THUITy XapaKTepHa JJisi 3MIHEHUX JIIOJUHOK O01011€HO31B?
YoMy KJIiMakc B I[bOMY BHMAJIKy 3MIHIOETbCS TUCKIIMaKCOM?

4. SIxi OCHOBHI MPUYMHU HETraTHBHOI [1i JroAcTBa Ha Olochepy B cydacHUU

nepion?

SN

[I{o Take 3a0pyIHEHHS Ta 3a0pyIHIOBAY?
Sxki 3a TOXOJKEHHIM B1JIOMI1 TUIH 3a0pyAHEHHS?

. B yomy o0cOOGIMBOCTI MepmIMX JABOX €TamiB B3a€MOAIl JIIOACTBA 13

7. Ha skl 9OTUpH TpynH MOKHA PO3MOJAUIATH aHTPOIIOTeHHI 3a0pyIHEHHS 3a

TUIIOM ITOXOKEHHS?

JlabopaTopHa podora Ne 11

Tema: T'010BHI IPUHITUTIA OXOPOHU TIPUPOIU
Mema: O3HallOMUTHUCS 3 TOJTOBHUMU MPUHITAIIAMU OXOPOHHU IPUPOIU

Karouosi ciioBa:

[Ipo6nema oxoponu npupoau. ['0J0BHI NpUHIHUNHN 30€pEKEHHS CEpelOBHUIIA

ICHYBaHHS.
[IpyuriHM TOIIMPEHOCTI

Ta YUCEIBbHOCTI

Buny. Knacudikauigs npuyuux

BUMHpaHHA BUIB. [IpupoHi (EHJO0T€HH1) IPUYUHU. AHTPOTIOT€HHI TPUYHUHH.
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OcHoBHUY TpUHIHN 30€peKeHHST BUIOBOTO pizHOMaHITTI. Kpurepii Bimbopy
BUIIB 175 OXOpoHHM Ta 30epexkeHHs. [IpupoaHo-3amoBigHi TepuTOopii Ta iX
KJacugikais.
UYepsona kuura ta MCOII. YepBoHa kHura Ykpainu.

3aBAaHHA:

1. B Tabnuili HaBeeHO JaHi 1010 IUIOIII JIICIB B HAMOUIBII KPYITHUX paioHax
CyXOJI0JTy Ta IIBUJKICTb 3Be/ieHHs JiiciB Ha HuX (3a C.I1.I'opuikoum, 1987):

Perion [Ioma miciB IBuakicT Yac
(MIIH. TQ) 3BEJICHHSI 3HUKHEHHS
JCiB JTICiB
(MITH. Ta / pIK) (pokn)

[lenTpanpHa Amepuka 60 1,0
IliBnenHa Amepuka 526 8,9
3axigHa Adpuka 100 0,9
Cxigna Adpuka 88 0,8
3axigHa A3is 31 1,1
IliBpenno-Cxigna A3sis 330 7,1

Po3zpaxyiite, uepe3 CKIJIbKH POKIB JIICH TOBHICTIO 3HUKHYTh Y PI3HUX PEriOHax
3emull, SIKIIO iX 3B€JIEHHA He OyJie MPUIUHEHO.

2. B Tabnuii HaBeIEHO YMCENBHICTh TOJOBHUX IMPOMUCIOBUX BHU/IIB KWUTIB B
TUXOOKCAHCHKOMY CEKTOpi AHTApKTHIM 1O II0YaTKy MacOBOTO IPOMHUCITY Ta
cydJacHa:

UucenpHicTh, THC. 0cOOMH | YacTka (y %),
Bt KuTis 710 TIOYATKy cydJacHa 110 6yna.

MacoBOTO 3HUINECHA ITi]T
MTPOMHUCITY Jac MPOMUCITY

Kamanor 800 130,0

CuHIH KUT 30 1,5

dinBai 100 7,0

CetiBai 30 18,0

Manuii cMyracTuk 70 60,0

["opOatuii KuUT 80 1,5

ABCTpaniicbK1il KUT 40 0,4

SAxuii 3 TUX BUJIIB KUTIB B1IYYB HAUOUIBIINKM MpeC MPOMHUCITY?

3. MCOII Buninsie HaCTYIHI TOJOBHI (PaKkTOpH, 10 3arpOXKYyIOTh 3HUKHEHHIO
CCaBIIIB:
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@dakTopu 3arpo3u

KinekicTes BuaiB

3HUKHEHHS a0CoI0THA y % BiA
CyMapHOI

[Topymenns abo nerpasaiiis MiCIlb ICHYBaHHS 153

HannumikoBa excrutryarairis 121

BruiiB iHTpoAyKOBaHUX BHJTIB 14

CkopoueHHS, OTipIIeHHs 00 3HUKHEHHS 20

KOpMOBO1 0a3u

bopoTthr0a 13 mKigHIKaMu Ta HOCISIMU 1HMEKITIH 17

Bunankose no0yBaHHs 7

Paszowm:

Y BuUrmsml KpyroBoi jgiarpaMu  300pasuTh PO3MOJLIT

3HUKHEHHS CCaBI[iB B Cy4aCHHI Mepioj.

[E—

(IS I )

TBapuuu YUepBonoi Kuuru Ykpainu.
. Pocimamn YepBonoi Knuru Ykpainu.
. ABapia Ha YAEC Ta 11 Hacaiaku.

Temu pedeparis:

IuTanHs A5 caMonepeBIipKU:

Nk =

[130?

[I{o Take oxopoHa npupoau?

SIxi BaM BiJOMI PUHIIUIIN 30€peKEHHS cepeoBUIIa?
SIKi TOJTIOBHI IPUYMHM PIKOCTI BUTY?
SIxi BaM BiJIOMI1 IPUPOAHI MPUYMHUA 3HUKHEHHSI BUIIB?
SIki BaM BiJIOM1 aHTPOIIOT€HHI TPUYNHU 3HUKHEHHS BUIB?

Sxi kpuTepii HeOOX1THO BpaxOBYBaTH MPH B1AOOPI BUMIB 111 OXOPOHU?

[Ilo Take mpupoaHOo-3anoBiAHUN (oHa? SIKi Bam BiJIoOMi TOJIOBHI 00’ €KTH

(bakTopiB 3arpo3u

8. Lo Take YepBoHna kuura? Ski Buau gaynu ta (paopu YKpaiHu 3aHECEH] y

4qKVy?
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