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BCTYII

[ITy4n1 eKOCHCTeMH CTaJId OCHOBHUM €JIEMEHTOM arpapHOro i peKpeariiiHoro
naHamadTiB, MO BHUHUKIM HA MICII NOpUpOIHUX. B mITydyHux exocucreMax
MepPEBAXKAIOTh AHTPOTIOTEHHI (BKIIIOYEHI JIOMWHOI0) 00'ekt. B HUX MOXYThH
ICHyBaTH JIMIIE OKpeMl BUAM OPraHi3MiB, IO aJanTOBaHI O YMOB, CTBOPEHHUX
moauHoo. Lle TBapuHHUIIBKI (hepMH, KOCMIYHI KOpadii, akBapiyM, CTaBOK, 300MapK,
tomo. Ii ekocuctemn He MarTh Oe3MOCEepPeNHBOrO0 aHajmora B mpupoai. Okpemo
MOHa BHJIUIMTH €KOIPOMUCIIOBI CHUCTEMH, YU €KOTEXHIYH1 (IIPOMHCIIOBI 00 €KTH,
cena B Mekax 3a0y/I0BH, MicTa Ta 1H.). B iX cTpyKTypi, KpiM IPUPOJTHUX €IEMEHTIB,
OPUCYTHI MITY4YHI, TEXHOTEHHOTO TTOXO/I>KEHHS.

CydacHa ekoJoris, y 3B 13Ky 3 TpaHC(HOpPMAIII€I0 3HAYHOT YACTUHU MPUPOTHUX
€KOCHUCTEM Ha aHTPOIOT€HHO-TIPUPOJHI Ta AHTPOIOTE€HHI, cTana 0a30l0 3axXO[iB 3
OXOPOHH, PalllOHAJIBHOTO BUKOPHUCTAHHS Ta PO3IIMPEHOTO BIATBOPEHHS O10JIOTTYHHUX
pecypciB. [lo HaltO1IbII BaXXITMBUX 3aBJaHb HAJICKATh:

- BHUBYEHHS (YHKUIOHAIBHOI CTPYKTYpU €KOCHUCTEM YCIX THITIB;

- BHM3HAYEHHS LUIAXIB TOMEOCTa3y W ONTUMI3ALI]l IITYYHUX €KOCUCTEM;

- JIOCHIJKEHHS XapaKTepy peakiiii pi3HOMaHITHUX E€KOCHCTEM Ha pI3HI BUAU
AHTPOTIOTEHHUX HAaBAaHTAXXCHb 1 BHBUCHHS 3aKOHOMIPHOCTEW IEPETBOPEHHS
MPUPOIHUX €KOCUCTEM Ha aHTPOIIOTEHHO-TIPUPOIHI i aHTPOIIOTEHH.
[IpenmeTom BHBYEHHS HaB4aabHO! mucnuiniind «lllTydni exocucremm» €

KEpOBaH1 JIIOJICHKOIO JISUIbHICTIO CUCTEMH - Cajid, IapKH, FOPOJIH, MOJs, MOCEIECHHS
PI3HOTO THUITY, CUIBCHKI Ta MIChK1 JIBOPH, IITY4YH1 BOJIOWMHU.

MeTo10 HaBYaJIbHOI IUCLMIUIIHA € HAOYTTSI TEOPETUYHUX 3HAHb 1 TPAKTUYHUX
HABUYOK 110710 (pOpMyBaHHS KyJIbTYpHUX arpo0iOIeHO031B, BIITBOPEHHS MEPBUHHUX,
3pyHHOBaHUX CTUXIE€IO 1 B MPOLIECI TOCTIOAAPCHKOT MISUIBHOCTI JIFOAUHHU, €KOCUCTEM 1
KOHCTPYIOBaHHS HOBUX Ha MOPYIIEHUX 3eMJISX.

OcHOBHI 3aBJaHHS HaBYAIbHOI AUCIUIUIIHU TaKI:

- O3HAMOMJICHHS 3 TPUHIMITNAIBHUMH BIIMIHHOCTSIMU VY CTPYKTYypl #
GyHKIIOHYBaHHI PUPOTHUX 1 ITYYHUX €KOCUCTEM, IX MICIIEM 1 3HAUCHHSIM
1151 61ochepH 1 JTI0IUHH,

- BHUBYUTH CHUCTEMHUW MiAXiJ] JO KOHCTPYIOBaHHS (DITOIEHO3IB PI3HOTO
MPU3HAYEHHS;

- HABYUTHUCH 30QJIAHCOBAHO BUKOPUCTOBYBATH PEKpeaIliiiHI PECYpCH 3 METOIO
30epeKeHHs] MPUPOJHUX OaraTrcTB W camMOOyTHOCTI eTHOrpadiuHHUX
pErioHiB;

- BHUBYMTH pPI3HOBHJHOCTI IITYYHUX €KOCUCTEM 1 MPAKTUYHI OCHOBHU
pecTaBpallii eKOCUCTEM.

VY pesynbTari BUBYEHHS HABUYAJIbHOI JUCIMIUIIHUA 3100yBad BUIIOiI OCBITH
MOBUHEH OYTH 3IaTHUM MPOJIEMOHCTPYBATH TaKi PEe3yJbTaTh HABUYAHHS:
3HATH:
- TUOM Cy4YaCHUX IITYYHHUX €KOCHUCTEM, OCOOJMBOCTI iXx OymoBu 1
(GYHKIIOHYBaHHS;



NPUYMHA 1 HACTIAKU jAecTabumizallii, 3MIHM €HEPTreTUKH 1 BUTPUBAJIOCTI,
dbakTopu ¥ MepCreKTUBY CTAa0LTI3aIli MTYYHUX EKOCUCTEM;

OCHOBHU MOHITOPUHTY IITYYHHX €KOCHCTEM;

-OCHOBHM MEHEPKMEHTY 1 O13HeCy;

-OCHOBH 3aIOB1IaHHS IITYYHUX €KOCUCTEM

NPUHIUNK  30epekeHHs O10JOTIYHOrO  JIaHAIMA()THOTO PI3HOMAHITTA,
CTBOPEHHS €KOJIOTTYHOT Mepexi

BMIiTH:

BUKOHYBATH 3araJibHy €KOJIOTIYHY OI[IHKY IITYYHUX €KOCUCTEM;

BU3HAYATH IUISIXU €KOJIOT13allil AISUTBHOCTI Pi3HUX C/T 00’ €KTIB;

00pe OpIEHTYBATHCH Y MPABOBUX ACMIEKTAX:

CKJIa/IaTy 1 BUKOPUCTOBYBATH KAPTH 1 MOJEII IITYYHUX EKOCUCTEM;
BUKOHYBaTH BiAOIp 1 aHami3 3pa3KiB TPYHTIB, MPUPOIHUX BOJ, MOBITPA,
IPOAYKIIIT 1 BIAXO/IIB C/T BUPOOHUIITBA [T €KOJIOTTYHUX II1JICH.
BUKOPDHCTOBYBaTH CydacHE OOJaJHaHHS Ta 3aCTOCOBYBAaTHM HOBITHI
TEXHOJIOTII JIJIsi MPOBEJICHHS TOCT1IKEHb

Po3oin 1



TEMATHKA 1 3MICT JIEKIIHA

Tema 1. Kpurepii knacudikauii cucrem. Illonstrs npo L Ty4yHi ekocucremu.

HaiiBaxxnuBima BUMora 710 HayKOBO1 Kiacu@ikarlii CUCTeM - OOIPYHTOBAHICTh ii
mifcTaB, sKI TOBMHHI MaTH KOHIENTyalbHY apryMeHTamito. HaiiBaxxmusimie
MpU3HAYEHHS Kiacu(iKallii - ONuc BIACTUBOCTEH 11 TAKCOHOMIYHUX PAHTIB, SIKUH Ja€
3MOT'Y BUKOPUCTOBYBATH 11 /Ui iAeHTUDIKAIT Ta CyOOpANHALIl KOHKPETHUX CHUCTEM,
13 KOTPUMH MalOTh CIpaBy IOCIIIHUKH YM YOPABIIHII B TUX, a00 iHIMX chepax
TisIbHOCTI. BeiM cucTteMaMm BiacTHBI YOTHPU OCHOBHI TapaMeTpu: CyOCTaHITis,
OynoBa, ¢yHKIIOHYBaHHSA 1 po3BUTOK. LlITyuHi ekocucTeMHu - 1€ €KOCHCTEMH, SIK1
CTBOPIOE, MITPUMYE 1 KOHTPOIIOE JIOAUHA JUIst cBO€i KopHcTi. LlITy4una exocuctema
IpeAcTaBiieHa TUMH K TpyIllaMH OpraHi3MiB, 110 W MpUpoaHa. Aje pi3HOMAHITHICTb
POCIIMH 1 TBApUH Y Hil PETYJIIOE JIONHA.

Tema 2. Cucrema i cepenoBuiie.

CepenoBuille BHYTPIIIHE — 1I€ CYKYIIHICTh O0'€KTIB, SBUIL Y MEXaX CHCTEMH,
AK1 BIUTUBAIOTh Ha 11 OBENIIHKY, aJi€ HE HAJIEKaTh il.
CepenoBuIlle HaBKOJIUIIHE — 1€ 30BHIIIHE CEPEIOBUIIE CUCTEMH, a00 CYKYIHICTb
00'€KTIB, SBUIII SIK1 € 32 MEXKaMH CHCTEMH, il HE HAJICKAaTh, ajic BINIMBAIOThH HA HEl.
Cucrema 1 cepefoBHIle (PYHKIIOHAIBHO MOB'SI3aHI 1 iX HE MOXKHA 3PO3YMITH Y
BiIpuB1 OJIHE BiJ ofHOTO. CHCTEMa MOYMHAETHCS TaM, A€ MPOXOJUTh BiIMEKYBaHHS
il Bi1 JOBKULIA. MeX1 CUCTEMH ~ II€ CYKYITHICTh 00'€KTIB, 3a JOIMIOMOI0I0 SIKMX BOHA
BiIMEKOBY€ ceOe Bia A0BKLI. [Ipy 1boMy OTPiOHO 3aCTEPErTH, 110 MEXi CUCTEMHU
1 cepeloBHINA HaidacTime XUCTKI ¥ po3MuTi. lle MOSCHIOITH, THUM, IO KOXHA
(GYHKITIS CHCTEMU MOKE 33J1aBaTH CBOT KOPJIOHU

Tema 3. bioruuna peryJasiisi i craditizanisa 10BKiJIs.

biotnuna perymsiis 3M1MCHIOEThCS NMIJITXOM CKOPEThOBAHOTO (DYHKIIIOHYBAaHHS
("pobotu") KMBHX OpraHi3MiB YCIX BHJIIB, [0 BXOASITh B €KOJIOTIUHE
CHIBTOBAPUCTBO. PyilHyBaHHS MPUPOJHUX EKOCUCTEM Yy XOJAl TOCHOJAPCHKOI
JISUTBHOCT] JIFOJIMHU TPUBOJAUTH 1O Jerpajanii MexaHizMy O10THYHOI peryssuli B
JIOKAJIbHOMY MacITabi 1 6e3ynuHHOMY OcllabiaeHH1 Horo Ti100anbHO1 MOoTYyKHOCTI. Hi
MOpYIIEH] JIOAWHOI0, HI ITy4YHl OloJoriyHl cucTeMu (TOJiA, MAaCcOBHILA,
eKCIUTyaTOBaHI JIICH) He3[JaTHI MIATPUMYBATHU JOBKULIS Yy CTilikoMy ctaHi. Hamporu,
TaKi CUCTEMH JIIOTh SIK MOTYTH1 JiecTab11i3aTopHu.

Tema 4. ArpoekocucTeMM i €eKOCHCTEMH MiCT SIK OJAHIi 3 OCHOBHHX
AHTPONOTreHHNX €KOCUCTEM.

ATrpoeKkocucTeMH BIJIPI3HIIOTHCS BiJl MPUPOJAHUX EKOCUCTEM (JIiC, TajsiBUHA),
SK1 TIPAIIOIOTh TUIBKU 3a paxyHOK eHeprii CoHIs. ATPOEKOCHUCTEMH OJIEPKYIOTh
JOJIATKOBY €HEPril0 y BUIUIAAI M’ A3€BUX 3YCWJIb JIIOAMHU 1 TBapuH, J0OpHUB,
NECTUIIM/IIB, OPOIIYIOUYOi BOJHW, MajMBa, MexaHi3MiB. J[Jg Makcumizailii BUXOIy
AKOT0-HEOYb OJHOTO MPOAYKTY JIFOJIMHA PI3KO 3HMKYE PI3HOMAHITHICTh OPTraHi3MIB.
Buau pocivH 1 TBapuH MiAIal0ThCS IITYYHOMY, a HE MPUPOJHOMY BigOopy. Micbka
eKOCHCTEMa CKJIQJA€ThCs MPUHANMHI 13 TPbhOX B3aEMOIIOB’ SI3aHUX MIJACUCTEM:
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MPUPOJHOI, TEXHOTEHHOI Ta comianbHOi. 301#, «mym» B poOOTI OmHIET 13 IUX
MIJCUCTEM OOOB’SI3KOBO  3HAWJE CBOE BIIOOPAKEHHS B JKUTTE3a0€3MEUYCHHI
ypOoeKkocrucTeMu. 3aralbHONPUUHATAM BBAXKAETHCS, IO €KOJOTiYHA Oe3rmeKa micTa
OXOILTIOE MUTAHHS OE3TMEKH MPUPOIHOTO CepeOBHINA, OC3IEKH JIFOIMHHA Ta OC3IeKH
AHTPOITOTCHHOT'0 CepPEeOBHIIA B MPOIIECI HOr0 pO3BUTKY Ta (PYHKI[IOHYBAHHS.

Tema 5. TexHo- ii ypoocucTeMH: METOAOJOTIYHI MiAX0AU 10 OMIHIOBAHHS CTAHY
ypOaHi30BaHOI0 JOBKIJLJIA.

TexHocucreMu — 1€ MITYYHO CTBOPEHE MOEAHAHHS PYKOTBOPHUX 1 MPUPOTHUX
KOMITOHEHTIB, OCHOBOIO SIKHX € 1HXCHEpHO-TEXHIUHI yTBOpU Ta ixHi (yHKuIi, a
JOBKULISA 1 JKMBI MiFCUCTEMHU (Ha PIBHAX OpraHizarii BiJi OKPEMOTro OpTaHi3My 0
IUTicHOT JTaHAMAaPTHOT E€KOCHUCTEMH) € TMIANOPSIKOBAHUMH 1 JPYTOPSIHUMH, 3
KOTPUMH Il TEXHOCUCTEMHU M y B3a€EMOBITHOIICHHSX 13 HAaBKOJHUIIHIM CEPEIOBUIIEM
MPOSIBJISIIOTBCS  SIK PENMITIEHTHI (TIapa3uTapHi) CHUCTEMH, € BIIHOCHO CTIMKUM 1
CaMOMIATPUMYBAaHUM €JICMEHTAMH JOBKLUIS BUKIIFOYHO 3aBISKH TEXHOJIOTIYHOMY
KepyBaHHIO JtouHu. OCKUIbKY 1HAYyCTpiali3allis Ta ypoaHizallis — sSIBHUIIA COIIabHI,
iXHI YMHHUKA W 3aKOHOMIPHOCTI CTBOPIOIOTH CYIEPEYHOCTI MDK HPHUPOIHOIO
rapMoHi€ero Oiochepu 1 3anmutamu JOAUHU. MicTa € pyKOTBOPHUMH pe3yJibTaTaMu
CYCIUIBHOTO PO3BUTKY, MPOTE BMOHTOBYIOTHCA SIK TMIJICUCTEMH B TJIOOQJIbHY
exocucteMy — Oioreocdepy, 3MIHIOIOUM CTPYKTYpPY 1 BJIACTUBOCTI €JIE€MEHTapHHUX
€KOCHCTEM — B1J] KOHCOPIIMHUX A0 JaHamaTHIX



Po3aia 11
IIpakTuyne 3ansaTTsa Nel
Tema: «TexHoJI0TisI MOJEJIIOBAHHS €JIEMEHTAPHOI AarpOeKOCUCTEeMH (IITYYHOI
€KOCHCTEMH) B JIA0OPATOPHUX YMOBAX)

Mera: BHUBYNTHU TEXHOJIOT'110 BHUT'OTOBJICHHS MTYYHHUX CKOCUCTCM y

71a00paTOPHUX YMOBAX.
3aBaaHHA:
[ToGynyBaTi MoaEIbh pOOOUOT EKOCHUCTEMHU.

Martepianu Ta 00JaTHAHHSA: 08I NOPOICHIX YUCMUX NIACTUKOBUX 2-TiMPOBUX
NISAUWKU IPYHM 3 cady abo 3 0y0vb-saKxoi iHuwoi mepumopii;3-4 HesequKkux 3eieHux
POCIUHU (HANpuKaIao, 31aKkoea mpasa abo Kyuwbaba); Heseruxi meapuHHi Opeanizmu
(Hanpuknad, Mmypaxu, mpas'sHi KIonu, OOWO08I Yepsu ma CIUMAKU); HOHCUY,
Manenvka cadosa JONAmKa; CKOMY,NISAUWKA 3 PO3NUTIO8AUEM, 3AN0BHEHA 800010 OJid
NOJUBY, 3ANUCHA KHUIICKA, PYUKA aD0 07ligeyb.

Xio pooomu
AHaToMisi masimku. HalBaXXIuBilll YaCTUHM IUISIIKA YMOBHO Ha3BaHI SK
,uiede” ta ,,cterHo” (puc. 1). Lle Touku, e TUIsIIKa MOYMHAE 3BY)KYBATHCS JOTOPH
Ta JOHU3Y, 1 JIe TUIAMIKHN 3’ €THYIOThCS. 37e01IbII0T0 BU MTOBUHHI PO3Pi3aTH TLISIIKH
a0o BuIlle TIJIeYa, a00 BUIIE CTErHA, 3aJIEKHO BiJl CUCTEMHU, SIKY BU Oynyere. OCKUIbKU
JlaMeTpu IUIALIOK PI3HUX TOPrOBUX MapoOK MOXYThb CHJIBHO BIAPIZHATUCSA, TO
HaWJTITIIe BUKOPUCTOBYBATH IUISAIIKH JIUIIIC OHIET MAPKHU.

[[opnuyko
Koenauok
Komipeuk

J//, N Wus
i [Mneve

Tino = L __?;1
LUMMIH- S| _ _
apa- | =3 Knuitka cTpivka
N
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\ugi;§VF fxo
' Horm

Puc. 1. YMOBHI Ha3BM YaCTHH IUISAIIKA ISl CTBOPEHHS MIKPOKOCMIB

3HATTH €TUKETKH
1. HamoBHITH TJISIIKY BOAOO, 10O BOHA HE KOPOOWJIACH 1 MPUKPYTITH Ha3al
KOBITAYOK.



2. 3adikcyiiTe MIAMIKY MK HOTAMH TakK, 1100 y OAHINM pyLl BU MOTJIM TPUMATH
¢eH, a APYroro 3HIMATH ETUKETKY.

3. YcTaHOBITH (PeH HA HU3bKOMY PiBHI MOTYKHOCTI.

4. Tpumaiite comio ¢eny Ha Biactani 10 cM BiA IUIMIIKA 1 IMIBHAKO
nepeminryiiTe Woro Bropy Ta BHU3 Tak, II0O MOBITPS HArpiBajio OB E€THUKETKH.
Crnocrepiraiite, o0 isiKa He rneperpiBajacs Ta He KOpoOuach.

5. OGepekHO MOTSTHITH 32 Kpaid €TUKETKU, TIOKU BU HE BIIUYETE, 110 KJIEH MOYMHAE
migmaBatrcs. [10TiM MOTSTHITE €TUKETKY.

Po3pizanns miasimok

1. Cnovatky HaHeciTh Ha IUIMIKY yci JiHIT po3pidy. Haiikpame 1e 3poOutu
BOCKOBUMH OJIBIIMU (BUpOOHHUIITBA KHTait), OCKITbKA BOHM HE MACTATHCS 1 MOXKYTh
jerko ctupatrcs. OcraTouHe MO3HAYCHHS YCIX JIiH1 BUKOHAWTE MapKEPOM.

2. KopucHo Bukopuctaté KOpoOKy s (pikcamii ropiauyka IUISIIIKH TpH
3MicHIOBaHHI MapKyBaHHs. [Ipu 1mboMy Mapkep MOTpiOGHO TpUMaTH HEPYXOMO, a
TUISAIIKY IPOKPYYyBAaTH HABKOJIO BIACHOI OCI.

3. Bukopucraiite 6e3neuny OpuTBYy a00 KaHIENAPCHKUNA HIXK. MO0 TMOYaTH
pO3pi3aHHs ITUIAIIKHA. 3aBEpIIiTh If0 omepaiiio Hoxuuamu. [liapiBHsiTe Kpai, sk
TUTBKM IUTSAIIKA OyJie Mopi3aHa Ha YaCTHHH.

OcHOBHI po3pi3u

€ doTupu JiHli, MO SKUX UMK MOXYTh OyTH pO3pi3aHuMHU (puc.2): BULIE 1

HIDKYE I171e4a, BULIE 1 HU)KYE CTETHa.

pospiz 1/ .

S M S i 1 11
9039132-3-“””- S
po3ps 3 !

Sela U L erermo
pozpizd \_/ N N/

Puc. 2. JIinii (myHKTAPOM), TIO SIKUX TUTSIIIKH MOXKYTh OYTH pO3pi3aHi
Jlsist Toro, MO0 KiHII Majd KOHYCOMoi0Hy (opMy JIMIle pi3aTH BUILE IUIeYa
(po3pi3 I) a6o Hmwkue crerra (po3pis 4). Lo6 3poOuTu KiHIl MPSIMUMH, HEOOX1THO
pizatu HIKUe 1uieya (po3pi3 2) abo Buiie crerHa (pos3pis 3).

3’eqHAHHSA IUISIIIOK
[Io6 3'emHaTl ABI IJISAMIKK pa3oM, BaM HEOOXIJHO OAHA IUISAIIKA 3 KOHIYHUM
KIHIIEM 1 OJIHA TUIAIIKA 3 IPAMUM KiHleM. KoHIYHUI KiHelb MOBUHEH OyTH BEPXHbBOIO
TJISIIITKORO, a MPSIMUMA KiHEIh — HUKHBOIO TUISAIIKOIO (pHC. 3).



Buane 3'eqnanua Heegane 3'eqnanua
Koumunit xgeus
BUIPLKTE TIIALLKY
! BHILE mie4ya abo
HHX4Ye CTerHa

Ilpamuit wuens
BUIPIXTE IUIALKY
| HUXYe mieda abo
BHII[E CTErHa
Puc.3. 3’equaHHs ABOX IIISIIIOK

IToO6ynoBa MIAMIKOBUX 0JIOKIB
IcHye nexinbka cTaHIapTHUX OJIOKIB IUISALIKH, SIKI MOKHa BUKOPHUCTOBYBAaTH I10O-
pI3HOMY, 3aJIeKHO BiJ CTPYKTYpH IUIsiIKOBoi cuctemu. Ili Gnoku  3poOreHi
BHUPI3YBaHHAM IUISIIOK PISHUMU IUIIXaMHU, SIK 1€ 300pakeHo Ha puc. 4 (A-P).

IasmKoBi cMCTEMH HA MOTY3KaX

KoMIOHEHTH IJISAIIKOBOI KOJIOHM MOXYTh OyTH MIABIIIEHI HA MOTY3KaX 1 MalOTh
TaKl NepeBaru:

* OUIBII JETKUU JOCTYI A0 PI3HUX KOMIIOHEHTIB €KOCHUCTEMU;

* CTabUTI3yIOTh EKOCUCTEMY 1 JIMIIIE 3’ €JHYIOTh Ballll KOMIIOHEHTH;

* MOXHa JIETKO TPAHCIIOPTYBATH €KOCUCTEMY;

Incmpyxyii 0o nobyoosu.:

1. Bukopucraiite masyibHUK (MOXXHA BHKOpPUCTaTH TiepdopaTtop, ajne 3po0JeHi
HUM OTBOPH JIETKO PO3PUBAIOTHCA), 100 3pOOMTH OTBOpPHU JiaMeTpoM 4 MM OJAHH
IIPOTH OJHOTO Ha KOXXHOMY OOIll IUIAIIKOBUX KOMITIOHEHTIB A, B, C 1 V sk moka3zaHo
Ha puc. 5;

G g Haa nnevem Hapg rnneyem
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2. OmaBTe KiHIII MOTY3KH HaJ MOJIyM'siM 200 3a JOMOMOTOI0 rapsiuoro 1BsIXa;
3.3aB’spKITh MPOCTUI BY30J1 HA OJJHOMY KIHIII MOTY3KH 1 3ampaBTe ii uepe3 oTBip
y KoMmmoHeHTI B Tak, 1mo0 By30J1 3HAaXOAMBCS BCEPEAMHI IIBOTO pe3epByapy.
[IpoioBxkTE 3ampaBisiTU MOTY3KY 3BEpXy IO OJHIA CTOPOHI Ta 3HU3Y MO-IPYTiH,
Yepryrodu MiXk 30BHIIIHBOIO Ta BHYTPIIIHBOIO cTOpoHaMu KoMmroHeHTiB C, B, A.
A 0 B 2

nia nnedem A

P il o< /

nig nnekem
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ninkoea >
“YactTuHa
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ocHOBHA :
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doto 1.

OcHOBHi TexXHOJIOTiYHi onepanii
1. Po3auBITECS OCHOBHI YaCTHHM IJISIIIKK (poTo 1).
2. [IpomwuiiTe TUIAIIKY TETIJIOK0 BOJAOKO 1 3HIMITh €TUKETKY.
3. 30epexiTh yCi YaCTHHHM TIJISIIKH 1 KOBMAYOK.
4. TloxknamiTe MIAMIKY Ha OIK Yy KOpOOKY, YHOpPITbCS THOM IUISIIIKH Y

11



MPOTUIICKHUHN 01K KOPOOKH.

5. HaneciTs niHil po3pi3y BOCKOBUM OJIIBIEM.

6. BukopuctoByiiTe KaHLEISIPCHKUI HIK U BiIpi3yBaHHS BEPXHBOI YACTHHH
Bl TUIIKK. [Ipu 1bOMY OJMH CTYIEHT MOBHHEH OOepTaTH IUIALIKY, a IHIIUWA -
TPUMATH KaHLEISIPCHKUI HIK Ha MICIII.

/. BukopucraiTe eJIeKTpUYHUN APUITh, 1100 3pO0OUTH 3-5 MalleHbKUX OTBOPIB Y
KOBITauKY.

8. 3p06iTh 4-6 QPEeHAKHUX OTBOPIB Y JHI TUISIIKH.

9. 3pobith 10-12 oTBOpIB y BEpXHIM YacTHHI IUISMIKKA (1€ HEOOXIAHO s
BUTRHOTO HAJXO/KEHHS MOBITPSI B €EKOCUCTEMY).

Incmpykuii 0o nodyooeu:
1. Bigpixkre Big mepmoi stk 1/3, a Big apyroi — 2/3 HMKHBOI YaCTUHHU.
BepxiBKu TUISIIOK MOAaTi HE BHKOPUCTOBYHTE.
2. [TomicCTiTh TPYHT Pa30M 3 POCIMHAMH Y Bifpi3aHy YaCTHHY TEPIIOi TUISAIIKH,
SK TIOKa3aHo Ha GoTo 2.
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®orto 2. 3akpuTi mikpokocmu tumy “TcoCit”

3. TlonuiiTe IpyHT 1 POCIMHU BOJOIO 3 MyJIbBEPU3ATOPA, TOMOKU IPYHT HE CTaHE
BOJIOTHM.

4. JlonaiiTe nekinpka ApiOHUX OPraHi3MiB J0 IPYHTY.

5. llIBuako mpueAHANTE YACTHUHY JAPYroi IUIAIIKA Ta 3aKpiMiTh KIEHKOIO
CTPIYKOIO.

6. YCTaHOBITH CTBOPEHY 3aKpHUTYy €KOCHUCTEMY Ha BiKHI, SKE OCBITIIOETHCS HE
MeHnIe 4 roauH MOoCHHO.

Incmpykuyii 00 npoeedennsa excnepumenmy:
1. CnoctepiraTu 3a €KOCUCTEMOIO B LTSI KOKEH JIEHb MPOTATOM THXKHSI.
12



2. 3anucyBaTd CIOCTEPE)XEHHS B JKypHai. [Ipu 1ipboMy 3BEepHYTHM yBary Ha
BOJIOTICTh YCEpeIHHl IUIAIIKMA, HAa T€, M0 POOJISITh OPraHi3MH YW BHUIJISAAIOTH
POCTIMHHU 3I0POBUMHU Ta 1H.

Konumponvni numannus

1. IIlo Take exocucTema? 3 IKMX KOMIIOHCHTIB BOHA CKJIaIa€ThCS?

2. I1osICHITB, 1110 CTaJI0Cs 3 POCIMHAMU Y Ballllidi €KOCUCTEMI.

3. Uu Oyna moOypoBaHa eKocHucTeMa 30a1aHCOBaHOO?

4. SIxi mOpyIIeHHS €KOCUCTEMH Oy BaMH 3apEECTPOBaHi?

5. Uu moxibna Barra ekocuctema 1o 6iochepu, uu Hi?

6. ko Bama eKocHUcTeMa 3arvHylia paHillle 3allaHOBAaHOTO TEPMiHYy
excriepuMeHTy (7 JHIB), TO MOSACHITh IPUYHHMU, 10 MPU3BENH J0 IOT0. SIK BU MOTIIH
OU MOJIMIITUTH Ballly €KOCUCTEMY, 11100 3ano0irTu ii 3arudeni?

7. Onu1iTh, MPUHANMHI, TPU B3a€MOJI, SIKI CIIOCTEPITAICh Y Balllli 3aKPHUTIH
€KOCUCTEMLI.

13



IIpakTuyHe 3aHATTA Ne2
Tema: «@opMyBaHHA YABJIECHb PO EKOCHCTEMM

Mera: HaBUUTHUCH OYyyBaTH MOJIENIb POOOUOT EKOCUCTEMH.

Mogeasn «EcoCit»
(po3poonena Dinom Iapgimmonm i /[yenacom Paneem, Yukaeo, CIIIA)
o memu «CmpykmypHo-yHKYIOHATbHA OP2aHi3ayis eKoCUCmem
ABTOpY 3amporoHYBalli MOJIENh poO0Y0i EKOCHUCTeMH, SKYy KOXEeH 3i
CTYACHTIB MOK€E MOOYAyBaTH CaMOCTIHHO.

Heo0xigni marepianu:

* 1Bl HOPOXKHIX YMCTHUX IJIACTUKOBUX 2-TITPOBUX TUIAIIKH;

* TPYHT 3 caay abo 3 OyAb-AKOI 1HIIIOI TEPUTOPIH;

* 3-4 HeBEeNMKUX 3€JCHUX POCIMHW (HAIpPHWKIaa, 3J1aKoBa TpaBa abo
KyJb0a0a);

* HEBENUKI TBAapUHHI OpraHi3Mu (HANPUKIAJ, Mypaxu, TpaB'sHI KIIOIH,
JIOIIOB1 YEPBU Ta CIUMAKK);

* HOXWUI{l, MaJICHbKA CaJ0Ba JIONATKa;

* CKOTY;

* IUIALIKA 3 PO3NMIIOBAYEM, 3alI0BHEHA BOOIO /IS TIOJIUBY;
* 3allMCHA KHUXXKA, pyyKa abo OJiBellb.

Incmpykuii 00 nooyooesu

1. Bigpikre Bix nepmoi misamku 1/3, a Big apyroi - 2/3 HUKHBOI YaCTHUHHU.
BepxiBKH IUISIIOK 011l HE BUKOPUCTOBYMTE.

2. TTomicTiTh TPYHT pa3oM 3 POCIHMHAMH Y BiJpi3aHy YaCTUHY TEPIIOi TUISIIKH,
K TTOKa3aHo Ha (oto 1.

3. IlonmiiTe TPYHT 1 POCIMHU 3 MyJbBEPU3ATOpPA, JONOKH TPYHT HE CTaHE
BOJIOTUM.

4. Jlonaiite aexinabpka IpiOHUX OpraHi3MiB J0 TPYHTY.

5. llIBuako mpuenHaWTe YaCTHHY JAPYroi IUBIIIKA Ta 3aKpiMiTh KICHKOIO
CTPIYKOIO.

6. YcTaHoBiTh CTBOpeHYy Bamu 3akpurTy eKocHCTeMy Ha BIKHI sIKe
OCBITJIIOETHCS] HE MEHILIE 4 TONH LIOJEHHO.

14



®oto 1. 3akputi mikpoexocuctemu Ty "EcoCify

Icmpykuyii 0o npoeedennsn ekcnepumenmy:

1. CroctepiraiiTe 3a BalIOI0 €KOCHCTEMOIO B IUISIIII KOXKEH JCHb MPOTITOM
THOKHSL

2. 3anucyiTe Bami cioctepeskeHHs B >kypHai. [lpu nbomy 3BepHITH yBary Ha
BOJIOTICTh yCEPEIMHI TUIAIIKY, Ha T€, IO POOJIATH OpraHi3My, Y1 BUTJISAAIOTH POCIHHU
3I0pPOBUMHU Ta 1H.

AKTHBI3Y104i 3aIMTAHHSA TA 3aBJAHHS

1. II{o Take exocucreMa? 3 AKX KOMIIOHEHTIB BOHA CKJIa/1a€ThCs?

2. [TosicHITB, 110 CTaJIOCs 3 POCIMHAMU Y Ballllii €KOCUCTEMI.

3. Uu Oyna Baiia ekocucreMa 30aJ1aHCOBaHO0?

4. SIxi mopyuIeHHs! eKOCUCTEMHU OYJIM BaMH 3apeecTpOBaHi?

5. Uu noniOHa Baria ekocructema 1o 6iochepu, 4u Hi?

6. flkmo Bamra exocucTeMa 3aruHyja paHillie 3allaHOBAHOTO TEPMIHY
ekcriepuMeHTy (7 JIHIB), TO MOSCHITh IPUYMHM, 10 MPU3BEIIU 0 BOT0. SIK BU MOTJIN
OM MONIMNIIXUTH Bally €KOCUCTEMY, 11100 3aro0irtu ii 3arudeni?

7. OnuiTh, NPUHANMHI, TPY B3a€EMO/II, SIKI CIOCTEPIraIUCh Y Ballllid 3aKpUTIN
€KOCUCTEMI.

Mopeanb «Bix HeekocHCTEMH 10 €KOCHUCTEMM)
(po3pobaena suxknaoavamu Epixoro Kacix (Erika N. Cusick) i [lecei Ilepc (Peggi
Pearce) Vuisepcumemy Monmana, CILLIA, m.Mizyna).

Jlo memu «Ocobaugocmi cmpyKmypHO-@OyYHKYIOHAILHOL Opeanizayii 800HUX
ekocucmem

Metoto poOOTH € 3HAaWOMCTBO CTYJIEHTIB 3 a0lOTUYHUMHU Ta OIOTMYHUMU
(akTOopamMu €KOCUCTEMHU.

CryaeHTH MOBUHHI 3pO3yMITH 3HAYEHHS a0l0TUYHMX 1 O10TUYHHMX (PAKTOPIB 1
CTBOPUTHU BJIACHY €KOCUCTEMY, BUKOPHCTOBYIOUH MEBHI MaTepiaju.

Ha nouaTky 1a60paTopHOTO 3aHSATTS BUKJIAJlay 3aJIy4ae CTYJEHTIB 10 AUCKYCIi
CTOCOBHO OO'€KTIB, SIKI MOXHA BIJHECTH IO CKOJIOTIYHOI cucteMH. [[Ig 1poro im
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MPOMOHYETHCSI  PO3TASHYTH TPU O0'€KTHU: TUBALIKY, 3allOBHEHY HAIOJIOBUHY
TMCTUIILOBAHOIO BOJIOI0; 3AIUTICHSBIIMM CaH/ABIY 1 KIMHATHY pociuHy. Buknamau y
X0l MUCKyCli MiJBOAUTH CTYJIEHTIB 10 BU3HA4YeHHs MOHATTSA "ekocucrema'. Ipu
IOMY CTYACHTH MiJIKPECIIOI0Th BaXJIUBICTh HAsSBHOCTI B CHUCTEMI K a0l0TUYHUX,
Tak 010THYHHUX (PaKTOPIB.

CTylneHTH NOBHMHHI BU3HAUMTH, L0 KIMHaTHA POCIMHA € EKOCHCTEMOIO,
3aIUTICHSBIIMKA CaHBIY - JIMIIE YaCTHHA €KOCHUCTEMHM, a IUIAIIKA 3 TUCTUIHOBAHOIO
BOJIOI0O HE € exocucreMor. CTyIeHTH MpOINOHYITh 11€i, K 3poOutu 3
"HeekocuctemMu" ekocuctemy. [y Toro, mo6 rIsiKa 3 JUCTUIbOBAHOIO BOIOIO CTala
OiATPUMYBATH JKATTS B LUX yMOBax. A 1mo0 caHIBIY CTaB MOBHOI[IHHOIO
€KOCHCTEMOIO, MOTPIOHO MOCTIHHE HAIXOKEHHS HOBHUX JDKEpEN 1K1 A UBLICBUX
rpu0iB.

[le#t "mo3koBWiA MTYypM" HEOOXIAHWM [JIsI MIATOTOBKH CTYJACHTIB IS
CTBOPEHHS BIIACHOI EKOCUCTEMU.

Incmpykuii 00 nodyoosu ma npoeeoeHHs eKcnepumeHmy:

1. CrynenTtu, micis OOTrOBOPEHHS IUIaHy i, CTBOPIOIOTH IITYYHY
€KOCHUCTEMY 3 TaKWMX MarepiaiiB: 2-JITpoBa IJIACTUKOBA IUIAIIKA, PIYKOBUHM NICOK,
rpaBiii, pociuHa eynojes, Boja.

2. Bukiasnay nporoHye AOTMOBHUTH €KOCUCTeMY prOKkoro (1 HeBenuka 30510Ta
pubKa abo rymiis), ajie Ipu I[bOMY HIPOCUThH CTYACHTIB MOSICHUTH, SIK 3a0€3MEeUnTH ii
BIDKUBAHHS B I €KOCHCTEMI.

AKTHBI3YI04i 3alIMTAHHA
1. Sxi ymoBM HeoOXigHi, W00 TrapaHTyBaTH YCHIX CKOHCTPYHOBaHOI
€KOCUCTEMHU Ta HOPMaJIbHY KUTTEAISUTbHICTD PUOKHU B HIN?
2. SIky ponb BIOITPalOTh Y AaH1i €KOCUCTEMI pi3Hi ii eleMEeHTH?

Moneab «<ExoKosnona» (MiHiekocucrema)

(po3pobnena [[cetin Paiic (Jane Rice) - npoghecopom Mivueancvkoeo yweepcumemny,
CIIIA)

Jlo memu "Tpoghiuna cmpyxkmypa exocucmem"

MeToro 3aHATTS € 3aKpIMICHHS PO3YMIHHS CTYJEHTAMHU XapuyOBUX 3B'SA3KIB Y
€KOCHUCTEMI 3a JOTIOMOI0K CAMOPOOHUX MOJENIEH — EKOKOJIOH.

Buknagau 3anurye CTYIOEHTIB MpPO Te, SK 3acOO0M ICHYBAaHHS OpraHi3MiB
30epiraloTbcsl B CEpeqoBUIl. SIK OTPUMYIOTH Ky JJsi CBOTO ICHYBaHHS POCJIHMHH 1
TBapuHU. Y TIpolleci JUCKYCli BHUKJIaAad IiJIBOJUTH CTYACHTIB JI0 PO3YMIHHS
ekosoriyHoi citkd. [Ipm 1nbpoMy poOUTBHCS y3arajdbHEHHsS, IO KOXEH OpraHi3M B
eKocrcTeMi 0e3nocepeIHO a00 OMOCEPEAKOBAHO MOB'I3aHUM 3 THIITUMU OpTraHi3MaMu.
[lim dWac pgucKkycii CTyIEeHTH TIOBHHHI BWIUIUTA TakKi CTPYKTYPHI €JIEMEHTU
€KOCHUCTEM, SIK MIPOTyIIEHTH, KOHCYMEHTH 1 IECTPYKTOPH.
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[Ticns migBeACHHS MACYMKIB AUCKYCIi Ta BIAMOBITHUX y3arajlbHeHb BUKJIaAa4
MIPOTIOHYE CTYACHTaM BIACHOPYY BUTOTOBUTH MIHIEKOCHCTEMH — €KOKOJIOHHU.

Heo0xigHi MaTepiaym:

*2 TIJIACTUKOBI 2-TITPOBI TUISIIIKY;

*OIMH 13 KOBHAYKIB IUISIIKH;

*Hoxxui;

*Bona;

*I"pyHT (3 HEBEJIMKUM JI0 JaBaHHSM I'PaBiio);

*Hacinns;

* JIoBiIbHO OOpaHi MPOAYIIEHTH, KOHCYMEHTH, AECTPYKTOPH.

Inucmpykuii 0o nooyooesu:

1.Bi36MiTH [1Bi 2-TTITPOBI IJIACTUKOBI IUISAIITKHA T OJHH 13 KOBIAYKIB TUISAIIKH.

2.BiapixTe BEpXHIO YaCTUHY OJIHI€T 3 TUISIIOK 1 HIXKHIO YaCTUHY JAPYTOi.

3. 3po0iTh JeKkiibka OTBOPIB Y KOBMAUKY IUISIIKA 1 MPUKPYTITh HOTro M0
BEPXHBOI YACTUHH ILJISIIKH 3 TOPIUIKOM.

4. BcTtaBTe BEPXHIO YACTHHY IUISAIIKHA B HUKHIO TOPJIUYKOM YHU3.

5. [Tnamka 6e3 Bepxy - ocHoBa Baioi EkoKosonu.

Mopeas «Ecocolumn Lab»
[I1 Mozmenb MOBMHHA HAJaTH MOXMJIMBOCTI JJISL JTOCIIIKEHHS KOMIIOHEHTIB
PI3HUX €KOCUCTEM Y MiHIaTIOpl. By lyTh BUBUEH1 YMOBH U1l MIATPUMYBAHHS €KOCUCTEM
1 B3a€MO3B'SI3KM MK HMUMH. Lle TOBrocTpokoBe BHBYEHHSI MOBUHHO OyTH MOBHICTIO
3aBEPILEHO HE Mi3HILIE CEPEIUHU TPYIHS.

3eMHa Kkamepa
(Terrestrial Chamber)
)
KoBnauku 3 MajeHbKUMU JIPKaMH, Yepe3 K1 BOJa MOKE
[MOBIJIBHO CTIKATH
Caps w/small holes that allow water to pass through slowl
y
)
Bopana xkamepa
(Aquatic Chamber)
)
BikHo 1114 BIIOOPY BOJIHUX 3pa3KiB
(Window-for removing water samples)
l
OcHoOBHa TUIAIIKA 3 Ty>KE MAJICHBKUMU JTIpKaMH, K1
3a0€3Meuyr0Th OBIILHUN JpeHaK
(Base of bottle w/very small holes to allow slow drainage)
]

OinpTparriiina kamepa
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(Filter Chamber)
Puc. 1. Cxema monem «Ecocolumn Laby

Heo0xinHi MaTepiaiam 1Jis Iepmioro J1aGopaTopHoOro 3aHATT:

e 2-JMITPOBI YHUCTI TUIACTHKOBI IUISAIIKK (6 IIT.), MOBHICTIO 3BIIBHEHI BiJ
€TUKETOK

* KOBMA4KH B 2-TITPOBUX IUISIIOK (3 IIT.)

* MpernapyBalibHa rojKka

* HarpiBaJibHE JHKEPETIO JJIS TPermapyBaIbHOI TOJIKH (1100 3pOOUTH TiPKH )

* HOXHII

*  IPyHT

Heo0xigni maTepianau Ajs Apyroro JJadopaTopHOro 3aHATTH:

* YHCTa MaKyBajbHA CTPIUKa

* MNCOK

* TIpaBiii

* HEpPO34YMHHI KaMEHI IEBHOTO Kamiopy

HeoOxinni Marepianm micis Toro, sSK KOJIOHA MPUHAJIE 10 IONEPEIHBOT
pIBHOBAru:

* HaciHHA a00 3pi3aHa )KUTTE3/IaTHA POCIIMHA

* BimiOpaHi BOJIHI pOCIUHM (aHaxapic, enojiesi, psicka, poroBa Tpapa, JIOABITIS
TOIIIO)

* 3eMHa (hayHa ()KyKH, 3eMJISIHI YE€PBU, TJI0J0B1 MYIIIKH TOILIO)

* BojaHa (hayHa (MaJeHbKa pu0da, MaJICHbKI AKBap1yMHI PaBJIUKH TOIIO)

Ilpumimka. BCI 1l MaTepiamy CTyICHTH IOBUHHI OJIep KaTh Ha Kadeapi.

Incmpykuyii 00 nooyoosu ma npoeeoeHHs eKCneEPUMEHNY:

1. TloOyny¥iTe €eKOKOJIOHY, MOJIaHy Ha cxeMi (puc. 2).

2. JlomaiiTe TPyHTy, MICKY 1 T'paBif0 0 BOJAHHX, 3€MHHUX 1 (iIbTpariitHux
KaMep 3T1IHO 3 IHCTPYKIISIMHU.

3. BnuBaiite Bomy yepes duabTparliiiHi KaMepu JeKuTbKa JHIB a00 TOKW BOJHI
3aJIUIIKU HE CTaHYTh IPO30PUMHU, IPOUIIOBILN Yepe3 HUX.

4. 3a0e3nedre YMCTUM KaMIHHSAM 1 TpaBiEM BOAHY KaMmepy, MOTIM KIJIbKICHO
POrpalylolTe BOAHY KaMepy MapKepoM JJisi 3a3Ha4eHHs 00'eMy KokHHX 100 M.

5. SIkmo moTpiOHO, TPYHT, SKWl BU BHOCHUTH B 3€MHY Kamepy, BHUCYIIITb.
Jlonaiite HaclHHA a00 JKUTTE3IATHY 3pi3aHy POCIUHY JI0 3€MHOI KaMEpHU.

6. Bumipsiiite po3unHHMid KriceHb, pH 1 TeMnepaTypy y BOJHIN Kamepi, TOTIM
J0JaiiTe BOJIHUX POCIMH /10 BOJAHOI Kamepu. Bumipsiite kucens, pH 1 Temneparypy
yepe3 ACKUIbKa JHIB 1 IPOAOBKTE PErYJIIPHUN MOHITOPUHT IIUX MOKA3HUKIB y BOJIHIN
Kamepi.

7. Ilicnsg TOro SIK POCIAMHM B 3€MHIM KaMmepl YCHIIIHO BHPOCTYTh, JOJaWTe
3eMHY (hayHy J10 3eMHOI KaMepHu.

8. Ilicnst TOro SK POCIMHH 3€MHOI KaMEpH YCHIIIHO BHPOCTYTh, & PO3YUHHUMN
KHceHb, pH 1 TemnepaTypa BOJHOI KaMepH CTaOUII3YIOThCSA, AOAalTe BOAHY (ayHy /10
BOJIHOI CUCTEMH.
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9. IIpomoBxTe pEryasipHH MOHITOPHUHI PO3YMHHOrO KucHioo, pH 1
TEMIEPATypy y BOAHIN Kamepi.

10. Bukonaiite (3miiiCHITBH) JOJATKOBI SKICHI aHaNi3W BOJAW (HA HITpaTH,
docdaru, KaJTaMyTHICTh, BAXKKI METaJIM, €JIEKTPOIPOBIAHICTh TOIIIO).

Iempyxyii 0o ananizy oanux:

1. V naGoparopHomMy 301IHUTI poOITh pETENbHI 3alucu Mpo BCIO POOOTY Ha
ExoKounomr.

2. Cnoctepiraiite Ta 30upaiite naHi npo Bamy ExoKomnony 1o cepeaunu
TpyaHS.

3.JIaGopaTOpHHMIi 30IIIMT MICTUTh HACTYITHE:

* ICKIJIbKa 3arajbHUX TIMOTE3, MOB'I3aHUX 31 CTAOUIBHICTIO a00 MPYXKHOIO
criiikicTio ExoKoiion;

* MaTepiaan Ta METOIH;

* BC1 CITOCTEPEIKEHHS (K SKICHI, TaK 1 KIIBKICHI);

enaHl (y Tabnuisx), alarpamu Ta rpadiku (pH, Temmneparypu, po34HMHHOIO
KHCHIO TOIIIO);

*IMOOKY, HAyKOBO OOrPYHTOBaHy Ta CHUIbHY JHUCKYCIIO IPOBEIEHY IIO
3aBepIlIeHI J1a00paTOPHOI POOOTH;

* Oy/1b-5IK1 IOMUJIKU 200 MO>KJIMBI BJJOCKOHAJICHHS JI0 JIA0OpaTOpHOi poOOTH;

sTliepellik He MeHIIe 3-X pI3HUX EKOJIOTIYHHX MpobsieM (JIOKaJbHUX,
pErioHaNIbHUX, HAIlIOHAIBHUX, a00 TJI00AIbHKX) K1 BU JOCTIAWIA B MEXKax Mepioay,
nepen0ayeHoro  TOJOBHUM  JOCHIIKEHHSIM a00  CKOPHUCTAaBIIMCh  HAayKOBOIO
1H(popMaIlio;

*TIEepeNTiK 2-X MOXKJIUBUX MPAKTUYHUX a00 MPOMHCIOBHUX 3aCTOCYBaHb, A€, Ha
Ballly TyMKY, TIpOBe/IeHI BaMu JociipkeHHs B EkoKoToHHOMY eKCTIepUMEHTI MOXKYTh
OyTH 3aCTOCOBaHI.

Moaeab «Eco Columny

Heo06xigHi Marepiaiu:

¢ 2-JITPOBI IJIACTUKOBI TUISIIKY (4 1IT.)

» Kieiika Henmpo3opa cTpiuka

» Kiei, 1110 MBUIKO 3aCTUTAE

Incmpyxyii 00 no6yoosu ma npogedenis eKCnepumenmy:

1. BUKOPUCTOBYIOUM TOCTpl HOXHINI a00 CKajblenb 3po0ITh OTBOPH Yy
TUTSIIIIKAX 1 PO3PLKTE iX TI0 JIHISX PO3PI3iB.

2. Hakneiite cMyry Hempo30poi KJIEWKOi CTPIYKM HABKOJO HIDKHBOTO 3pi3y
IISAKY 1 Tak, o0 MiBIIMPUHUA CTPIYKH 3HAXOAUJIOCS Y IS, 3arHiTh CTPIUKY Ha
30BHIIIHIN O1K msmky. [e npuaacTs 3'eAHAaHHIO NIUTBHOCTI.

3. J1nst KpHILKY BIIPIKTE TUISIIKY HUXKYE IIHI, e BUIIE MICISI PO3LIMPEHHS.
Bukopucraire kieu, 10 MIBUIKO 3aCTUTAE.

4. JIns OCHOBM BI3bMITh 2-JIITPOBY IUIACTUKOBY IUISIIKY. Biapixre mo miHii
HUKYE [TUT Ta BUIIIE MICIIS PO3IIHUPEHHs. 30epiTh KOJIOHY, SIK 300pakeHo Ha puc. 6.2.

5. CraBok oOnamTyiite yHusy. [lomaiite micok, rpaBiid, BOAy Ta JEKUIbKa
BOJIHUX POCIIHH.
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6. Hang craBkOM NOMICITH Kamepy 3 KOMaxOiAHMMHU pOCIMHAMHU (Harp.
pocuukoro). Bupomryiite ix Ha cymimi topdy Ta Moxy (1:1). Lli pocnunu He
MOJIIOOJISIOTH TBEPLY BOAY, TOMY MOJIMBANTE JTOIIOBOIO a00 AUCTUILOBAHOIO.

7. "Pan4o" komax yTBOPITH 13 CaJOBOTO KOMIIOCTY, SIKMH MICTUTh SIMIIS 1
JUYMHKA HEBEIMKUX KOMAax, HaNpUKIad IUIofoBoi Mymkd. Jlopociai komaxu
CIIyTYBaTUMYTb 1’KEI0 [ MABYKIiB 1 KOMaXOiAHUX POCIIHH.

"CxoBaHKy" MaByKiB IMOMICTITh Y BEPXHiil YaCTHHI KOJIOHU. Y KOJIOHI MOHa
BUPOILYBaTH OyAb-SKi HEBEIMKI CaJ0BI POCIUHH. SIKII0O BOHH BUPOCTATUMYTh AYKE
BEJIMKUMHU 3aMiHITh iXx MeHIIMMHU. CTaBTecs 0 TBapuH (KOMax, MaByKIB, IIyTrOJOBOK Ta
IHIIMX TBapUH CTaBKa), SIKI BUPOIIYIOTHCSA B KOJOHI OEPEXIMBO 1 MO 3aKiHUCHHIO
EKCIIEPUMEHTY BUITYCTITb iX y MPUPOJHE CEPETOBHIIIE.

CTaBOK -CTaBKOBA BOJIA - NICOK, TPaBii - MIaCTUKOBA OCHOBA
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pind "60J10T0" 3 KOMaXOITHUMH POCITUHAMU
2t CTaBOK

4 CTaBKOBA BOJIA
’ MTICOK, IpaBiit

S IUIACTHKOBA OCHOBA
Puc. 2. Moznens «Eco Columny

AKTHBI3YI0Yi 3alIUTAHHA
1. CkisIbKM Xap4yOBHX JAHITIOTIB BU MaeTe y Batniii ExoKooni?
2. SIKk MOYMHAETHCS KOXKHUN XapUOBHH JIAHIIIOT?
3. Uu BC1 Xap4oB1 JIAHIIIOTH TTIOYMHAIOTHCS 3 POCIIUH?

Mogaeiab «MOHITOPMHT €KOCHCTEMI»
., Project nova" pospobrenuit C.M.Bacconepom (C. M. Waggoner, 1999) y
pamkax 3a2anbHo2o npoekmy «llisiukosa 61on02is « 3a ginarcosoi niompumxu NASA
o Temu «CTiMKICTb Ta CTaOLIBHICTh €EKOCUCTEM»
MoOHITOPHHT — 1€ KOMIIEKCHA CUCTEMA CIIOCTEPEIKCHbD, OIIIHKU Ta MPOTHO3Y
3MIH €KOJIOTIYHOI CcHCTeMH. Y Iiil JabopaTopHid IsUIBHOCTI BaM HEOOX1JIHO
BOYlyBaTH €KOCHCTEMY B IUIAIIKY. BW MOBHWHHI BCTaHOBUTH TOYATKOBI YMOBH B
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UL, BKJIIOYAIOYM THUIHM TPYHTY, BOAu I oprani3miB. IIporsrom cemectpy BH
OyauTe mepeBipsITH YMOBH Y Ballllif €KOCUCTEMI

Bu Oynutre poOWUTH WIOTHKHEBI CIIOCTEPEKEHHS 3a KUIBKICTIO, THIIOM
OpraHi3MiB Ta SIKICTIO MOBITPs, BOAM Ta TPYHTY B KoJIOHI. Barm mabopatopHuii )KypHa
MICTUTUME BCl 1HIIIATMBHI 3aXO0J{, SKI BU BXXHBAETe, 100 CTBOPUTH BaIllly
€KOCHUCTEMY, IHCTPYKIIil III0JI0 JOTJISATY Ta MIATPUMAHHS BC1X OpPTraHi3MiB, JiaHl, K1 B
30upaeTe, yci Ballll CIIOCTEPEKEHHS, OyIb-sK1 3MIHH, SKi BH OJICPKYETE B €KOCUCTEMI
IPOTATOM CEMECTPY, aHaJli3 BalllUX JIaHUX Ta Ballll BACHOBKH PO €KOCUCTEMY.

Ha upomy THXKHI.

3agaya 1. Cranyiite Ta nodyayiTe xonoHy. JJoTpumyiitecs nependadeHnx
iHcTpyK1id. He 3a0yapTe mogymMaT Ipo AOCTYI A0 Pi3HUX BIAIUICHD Y MEKax Baliol
KOJIOHHM JIJIs1 BiOOpy 3pa3kiB. [logymarite, ik BU OyUTE 3alIOBHIOBATH BaIlly KOJIOHY,
KOJIM BU TPUXOAUTe B KyibTuBaliiiHy. He 3ameuaryiite Harmyxo Oyab-ski
BIJUTIICHHSI, SIKI BaM 3HAJ00JSATHCS, 00 MaTH JTOCTYM JUIsl JOJIaBaHHS TPYHTY, BOJIH,
OpraHi3MiB.

JloTpumyiiTech ~ BCIX  IHCTPYKIIH  Oe3nekd, TneperdayeHuX  BallluM
IHCTpyKTOpOM. Bu mipargoBatumere 3 psiioM 1HCTPYMEHTAJIBHUX 3ac00iB, 3 SIKUMH Bam
HEOOXIJTHO IOTPUMYBATUCh 00EPEKHOCTI. SIKIIO BU MA€ETE SIKICh 3alUTaHHS CTOCOBHO
IILOTO, TO BiJpa3y ix 3amaiire. He 3a0yabre omucatu abo 300pa3uTH CXEMaTUYHO
JieTaIl Balloi KOJOHM Ta il 4acTWUH y Bamiomy jabopartopHomy >xypHaii. Ile Oyme
BaYKJIMBOIO YACTHHOIO BAIlIMX MaTepialiB 1 METOIIB iSTbHOCTI.

3apava 2. BuszHaute KUIBKICTb 1 BUJIWM OPTaHi3MiB, SIKI BU IUIAHYETE TIOMICTUTH
y Ballly KOJIOHY. BHecITh ClMCOK Mmiii0paHuX BaMU KOMIIOHEHTIB Y JINCTOK 3aMOBJIEHb
kadenpanbHoi adboparopii. Bu moxxere BUOpaTu 31 COUCKY, SIKU HaBEICHUM HUXKYE,
abo 3 oOMexeHOoro HabOpy OpraHi3MmiB, MepeadadyeHoro y karajiorax. Bu Moxere
MpAaLlOBATHU JHILE 3 0€3XpeOeTHUMMU:

* PaBJIMKHU

* BOJOPOCTI

* pak

 drosophila (mmogoBa myiika)

* HACIHHS Ta30HHOI TPaBU

* CeJIeKI[IHE HACIHHSA

* POCIIMHM, HasBHI B TEILIUIII

* 4epBU

[IpaBunbHO 3apeecTpyiTe opraHi3Mu, fKi BU BimiOpanu. 3amuiiiTh pOIOBY,
BUJIOBY, a TaKOX 3arajbHy Ha3By, SIKIIO Taka icHye. lle gomomMoxe BaM y poO3B'S3KY
3amaudi 4.

3agava 3. Inentudikyiite Oynb-sSiKi JOJATKOBI Marepiaiu, skl OyJIyTh BaM
HEOOX17H1, 00 YKOMIUJIEKTYBaTH Ballly KoJjoHy. OOroBopiTh Ll MaTepiaad 3 BallUM
BUKJIaJaueM. Y Bac Oyje oOMexkeHa KiIbKICTh TUITIB IPYHTIB Jj1s1 BUOOpY. Bu Moxerte
BUOpaTH JDKEpeno BOJAW JJIE BOAHOI CEKIi Bamioi KOJIOHM: BOJYy 3 KpaHa,
JMCTUIILOBaHY, IUISIIKOBY, CTaBKOBY, akKBaplyMHy, Taily Toulo. Bam HeoOXigHO
BUPIIINTH, Y4 BKIFOYATH CEKIIiF0 KomrocTy. KpiM Toro, BaMm moTpiOHO BU3HAYWTH, SIKI
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KOMIIOHEHTH BHOCHUTHU B L0 CyMIII: TAamip, JUCTKH, 3aJHUIIKH TOLIO. 3'SICYHTE, XTO
BIJIMOBIAaTHME 32 301p MaTepiaiiB 1 HarajanTe iM Mpo MOYaTOK IHOTO.

Ilepen HACTYNHUM THIKHEM.

3anaua 4. I[louHiTh Balie MAOCTPKEHHS 3 JOMNISAY Ta MiATPUMAHHS
Oprafi3MiB y MeXax BaIloi KoJIOHH. Lle cTocyeTbesl K KUTTS POCIUH, TAK 1 KUTTS
TBapuH. 3 caMOTO MOYAaTKy BaM HEOOXITHO 3aJOKYMEHTYBaTH CBITJIO, TEMIEpaTypy,
Ky, TPYHTOBI yMOBH, a TaKoX Oy/Ib-iki crnernudiuyHi NoTpeOu, HEOOXI1aH1 s
opraHi3miB. Hanpukian, sKio BU BUOpasu raByka, TO BaM HEOOX1THO BBECTH y Ballly
KOJIOHY MaTepiaiu Jyis MiITPUMaHHS MaByTHMHU. BU MokeTe BKIICITH KCEPOKCHHIMA
namip 3 IHCTPYKIIISIMU IO JAOTJISAY 3a OpraHi3MaMH Y Balll 301IUT. YBaXXHO CIIIKYHTE
3a TOTPUMAaHHIM yCiX peKoMeHAalliid. XTo-HeOyb, YNTAI0UH Balll KypHaJl, TOBUHEH
OyTH 3TaTHUM BIATBOPUTH KOXKHUN KPOK, SIKUM BH 3pOOHIIH.

3agaya S. IlouniTe cTBoproBatH Bamry Oa3y naHux. Bam moTpiGHO
OOrOBOpPUTH BCl MOMJIMBI METOJH, NOCTYMHI i ix 300py. Bu moBuHHI 3aBxau
BUKOPHCTOBYBATH JCKIIbKAa METOMIB, KOJIM BH OI[IHIOETE TPYHTOBI 3pa3KH IpH
CIIOCTEpEKEH1 32 BIAMOBIAHUM cepenoBuiiieM. Ha mouaTtky Bam HE0OX1THO HAMITUTH B
3arajJbHUX pUCax JIEKUIbKa CIIOCTEPEKEHD, SIK1 BU IIJIAaHYETE 3pOOUTH.

Bu Moxere HakpecauTu TaOJIUIIO Ul 3aHECEHHS CIIOCTEPEKEHD 3a IPYHTOM
ta pH Bomu. Bu moxere mouaTu aymatu mpo Te, sIKOO Oyne CTPYKTypa Ballux
CIIOCTEpEKEeHb 3a opraHismMamu. YUu Oynure BU BHUMIPIOBATH PO3MIp, 1 BU3HAYATH
KUIbKICTR? Y sikuii cnoci0? Bu moBuHHI mepenbauntu BCl rpadiku, Tadbmuii ado
miarpaMu, siki OyyThb BUKOPUCTaHI BaMU MPU OIMKCI TPYHTY, MOBITPSI, SKICHUX 3MiH
BOJM, NOMYJISALIAHUX a00 OpraHi3MOBHX 3MiH, @ TaKOX IS 1HIIUX CHOCTEPEKEHb Y
BallMX MIJACYMKOBHMX aHaji3ax. Bu Oyaute BUKOpUCTOBYBaTH Wi rpadiku, 100
M1ITBEPIUTH Ballll BUCHOBKH.

Bami 3anuTanHs Ta rimnoresu. OCHOBOIO IJIs1 IBOTO POAY AISIIBHOCTI OyIyTh
criocTepexeHHs. MIMOBipHO, BM He BHifjeTe ChOTOHI 3 JaGopartopii 03 IiKaBoro
3alUTaHHsS Ta AOOpUX Timore3. Y JEKUIMHOMY Kypcl BU JI3HA€Tecs OUIbIIE Mpo
eKocucteMu. Bu MoxeTe mpounTaTH Mpo €KOCHCTEMH 1 B MiIpyYHHUKaX. Bu moxere
JOCTIAUTA €KOCUCTEMH, OCOOJIMBO TPICHOBOJIHI a00 Ha3eMHi, AKi BU OynuTe 37aTHI
cTBOpUTH B Jabopatopii. Bamn nochimkenns OyAayTh cOpsMOBaHI Ha JOTJISA 1
HiITPUMYBaHHS BallliX OpraHi3MiB. SIKIO BU Ji3HaeTecs OUIbIIE, TO TOYHETE TyMaTH
HaJ[ 3alIMTAHHSIMH PO €KOCHUCTEMHM 1 Ballll OpraHi3My. 3alHIIiTh iX B KIHIIl BaIIOro
xKypHaiy. OOcyniTh iX 31 cTyaeHTaMu Baioi ytaboparopHoi rpynu [lomymaiite, sk
HAyKOBO BIJIOBICTY Ha 3alMTaHHS CTOCOBHO BalllUX IUISIIKOBUX EKOCHCTEM. Y
KIHIIEBOMY MIJCYMKY B OyJuTe MaTh J00Op1 3aUTaHHs i T1IOTE3U CTOCOBHO HBOTO.

AKTHBI3YI04i 3alIUTAHHS
1. Yu MokeMO MU CTBOPUTH MOBHMI XapuOBHWI JIAHLIOT y TUISIILI, YU Ham
HEOOXIHUH JJI1 [ILOTO NEBHUM Yac?
2. SIx Oyne 3miHtoBaTucs pH rpyHty a6o Boau 3 yacom?
3. BiwkuBaHHS SIKOT OMYJIALIT OpranizMiB Oy/ie Haminmmum?
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IpakTnune 3anaTTa Ne3d
Tema: «Opranism — cepegoBuie»

MeTa: HaBYMTHUCh CTBOPIOBATH Ha NPHKIAAI IUIAIIKOBUX KOHTCHHEPIB
MITY4YHI CUCTEMHU 3 METOI HaYKOBHUX JIOCIIKEHb IMPUPOJIH 1 JTOBKIIISA

[Ipu po3poOlii Takoro HaMpsIMKY SIK «IUISIIIKoBa exosoris» BueHi CIIA
BUXOJIUJIM, TepIl 3a BcCe, 13 TOTO, IO I HANpSIMOK CHpPHUSE PEIUKITYHOMY
BUKOPHUCTAHHIO IJIACTUKOBUX IUISIIIOK, a 11€ BXKE CaMo IO co01 € UyJJOBUM MPHUKIATOM
PO3B'SI3aHHS BXKJIMBOI €KOJIOTIYHOT MPOOIEeMH - YTHIII3AIli]l JaHOTO TUITY BIAXO/IB.

[Tpu bOMY TUIAIIKOBI KOHTEHHEPHU MOXYTh OyTH BUKOPHUCTaH1 K Oy/iBeIbHI
OJIOKM [T YTBOPEHHS INTYYHUX CHCTEM (MIKPOKOCMIB) 3 METOIO HAayKOBHX
JOCTIIKEHb PUPOJIH 1 TOBKUIIISL.

Haituacrime a5 pyHIaMeHTAIbHUX €KOJIOTIYHUX JOCITIDKEHb Y HaBYAIbHUX
3aknamgax CIHIA BUKOPUCTOBYIOTHCS 2 TUISAIIKOBI Oosiorivni cuctemu. KokHa 3 HUX
npU3HaUYeHa 3a0€3MEYNTH 3aCTOCYBaHHA Ta PO3LIMPEHHS MiSUIBHOCTI 3  TeM,
00'eTHAHUX Y TIOCIIIJTIOBHI MAPH 3aHATh, 3 AKUX CKJIAJIa€ThCA KYypC.

Mopnens «3emno Boona Konona» (TerrAqua Column) 3akpiruiroe po3yMiHHS
MOHSTH «CEPEJIOBUINE ICHYBAHHS, «YMOBU» Ta «PECYPCH».

Cucrema moneneit «Pina ma Memenux» («Brassica & Butterfly Systemy»)
JI03BOJISIE HAa BJIACHOMY JOCBiJI MO3HAMOMUTHUCS 3 PI3HUMHU THUIIAMH B3a€MOJIT MIX
opraHizMamH, 110 HaJIeXKaTh J0 PI3HUX BU/IIB.

[IpoTsirom mepumx 2-x THKHIB KypCy CTYJEHTH MOBMHHI BUOpaTH OJHY 13
cucTeM 1 310paTti HeoOXIiJHI Marepianu Ta o0'ekTH s ix moOyaoBu. Hampukinii
JIPYroro TH)KHS CHCTEMa IMOBHMHHA OYTM B HAsBHOCTI Ta MOBHICTIO TOTOBOIO 0
3aITyCKYy.

Mogens «3emHoBoana KoJsiona»

Ilo memi «OcHosHi cepedosuwa xcumms U adanmayis 00 HUX OP2aAHI3ZMIBY,
«llonamms npo ymoeu iCHy8aHHs ma pecypcux

3emHo Bogna Komona (auB. 1HCTPYKINIO 010 ii TOOYAOBH) € TJISIIKOBOIO
CHUCTEMOI0, sIKa MO0y 10BaHa 13 36MHOTO Ta BOJHOTO CEPEOBUII. 3€MHE CEPEIOBHIIIE,
abo TepapiyMm, HaJa€ TIOMEIIKAHHS OpraHi3aMaMm Yy TPyHTI Ta HaJA3eMHOMY
CepEeIOBHIII.

Bonne cepenosumie, abo akBapiym, Haja€ TOMEIIKaHHS IJIaBAlOUUM 1
3aHYpEeHUM OpraHizMaMm, a TaKOX OpraHi3MaM, SiKi KUBYTh Yy JOHHHMX BIJIKJIaJaX.
Tepapiym 1 akBapiyMm MOB'si3aHl MiX COOOIH BOJOK — TepapiyM IPEHOBAHUM B
akBapiym, sKuM, 3a0esneuye Tepapiym BOJOIO, SIKa 3aTATYEThCS Uepe3 THIT,
po3MmilieHui Mk HUMU. [ cucTema miaxoauTh JJIsl JOCHIIKEHHS BIIMIHHOCTEH MiX
opraHizaMamu, OCHOBaHUX Ha MICISIX MOLIUPEHHS Ta POJIX, Kl BOHU BiAIrparoTh.

3arajibHa €KOJIOTis Tiepefdadae JeKiIbka 3aHATh 13 3eMHoBomHumu
Konmonamu, siki € YygOoBHM BCTYIIOM 10 HAyKOBOTO BHBUYCHHS HABKOJIHUIITHHOTO
cepenoBuia oprasizmiB. Jleraga Ha temy «CepenoBuilia iCHYBaHHSA, YMOBH Ta
pecypcu» CympoOBOKYETHCS MOKa30M BifeohiibMy «Omepx u KUTTs!», CTBOPEHOTO
PO3pPOOHUKOM IIISTITKOBO1 OioJ10Tii [Tosom Binbsimcom.
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VY mpomy (ibMi JOOPOBOJIEIh TOBUHEH BUSBUTH, SIKH 3 00'€KIB € KUBUM,
[UIIXOM CTBOPEHHS XUTTEBO-MIATPUMYIOUUX YMOB Yy HEBEJIUYKUX TIOOMKAX, SKI
MOHa HOocUTH Ha i (¢oto 1).

®oto 1. Hamucto Ilosa Bianamca

Jlnst onmep>kaHHS OUTBIT MOBHOI iH(OpMAIli Ta IJis JOAATKOBOI aKTHBIi3allii
1med  BH Moxere cami  Bigsimatu  BeO-caiit  IlmamkoBoi  Biomorii B
www.bottlebiology.org.

IHo0ynoBa Bamux 3emaoBoanux Kosion

[NonoBna yactuna 3emHoBonnoi Kosonu o0'eiHye rimmboky OCHOBY, 3'€IHAHY
3 JIIMKOIO 1 BEPXHIM KiHIIeM. MU o/1alii BHYTPIIITHIO YaCTUHY JI0 aKBaplyMy B HallIiif
3emHoBonniit Kononi myis Toro, mo0 30MIBIIMTH TMOJE€ 30py Ta MOKIUBOCTI
dbororpadypanns (poro 2). Pobora 3 Bamorw 3emHOBoaHOIO KOI0HOIO CKIIamaeThes
3 TEBHMX 3aBllaHb I JOCTIDKCHHS, JDKEpeNl BalllMX 3pa3KiB - MICIEBUX YH
3aKyIUJICHHX - 1 BaIlIOi 0COOMCTOT TBOPUOi EHEprii.

Haii6inem mpoctuii 1misix crBopeHHs Kononu momisirae B 1o6opi
KOMITOHEHTIB 3 Bamioi MicmeBocti IIpore sKkmo BammM 3aBIaHHAM € OiIBII
dbyHIaMEHTAIBHI JOCIIHKEHHS, TO BApTO TOETHATH MICIIEBI 3pa3KH 13 3aKyIUICHUMH,
100 3pOOHUTH Bally CUCTEMY O1IbII PI3HOMAHITHOIO.

doto 2. 3emuoBoana KoJiona
Heo0OxHi maTepiajam:
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* TpH 2-TITPOBI TIACTUKOBI TUISIIKY (TUISIIKA 1 JaCTh OCHOBHY OIOPHY YaCTUHY
1 BepX, IUISALIKA 2 JAaCTh BHYTPIIIHE 3€JHAHHSA, TUISIIIKA 3 -TIHOOKY JIHKY);

* JIBa IUTAIIKOBUX KOBITAYKH JIJIsl BEPXY Ta JUIS JHKH;

* OJlHa HEWJIOHOBA MOTY3Ka AOBXHMHOIO 20 cM ([l THOTY); KUTaHChKHI abo
HECTIMKUI MapKep;

* Oe3reyHe J1e30 a00 KaHICISIPChKUM HIXK (1100 oYaTH po3pi3aHHs IUISIIOK);

* HOXKMIII (J1J1s1 3aBEPIIICHHS PO3pi3aHHS IUIAIIOK);

* masuibHUK abo Apwib (100 3poOUTH OTBIp JII THOTY B IUISIIKOBOMY
KOBIIAYKY);

* OynaBka a0o 1BsX (11100 3poOUTH OBIPSHI OTBOPH).

Jlyxe BaxJIMBO, OO0 yCi BHECEHI B KOJIOHY JKMBI, MEpPTBI Ta HEXMHBI
KOMITOHEHTH OYJIM YHCTHMH Ta BUIBHUMH BiJ OYIb-IKUX TOKCHYHUX /IS ICHYBaHHS
YUHHUKIB (Hampukiaa, HadTH, mecTHHumiB Tomio). OpraHi3mu, SKi BU BBOJIUTE,
MOBUHHI OYTH HEBEJIMKUMHU 1 MPUCTOCOBAHUMHU J0 CTBOPEHUX cepenoBuil. KinbKicTb
Oprasi3MiB, SIKi BU BHOCHUTE, 3aJie)KaTUMeE BiJl IX PO3MIpIB.

Boone cepeoosuwye:

* JIpi6HO noApiOHEeHU akBapiyMHHM rpaBiii (IMiy€e «MaT€PUHCHKY MTOPOIY»),

* [Ticok abo TpyHT 3 OpHOTO 1Iapy (IMITY€ JOHHI BIIKIAIM),

* Biacrosna BojompoBigHa abo0 JUCTHIIBOBAaHA Bojaa (IMITye BOJHE
CepeIoBHIIE),

* «Banmynwny», riku nepeB Ta iHINI MIHIATIOPHI 00'€KTH, MpPUTaMaHHI JJiA JTHA
CTaBKa,

* BoaHi pociivHM Ta TBapuHH,

* Kopm 1151 pu0 (SIKIIO BM 3aITyCKAETE X Y CUCTEMY),

3emne cepedosuuye:

* IpiOHO MOAPIOHEHU aKBaplyMHHUI rpaBiid (IMITy€ «MaT€PUHCHKY TOPOIY»),

* TPYHT 3 OPHOIO 1Iapy (IMITy€e TPYHTOBHI cyOCTpar),

* onaje JucTd (IMITy€e TiACTHIIKY),

* Ha3eMHI POCIIMHU Ta TBAPUHU

* BaJyHHU, «MEpPTBI JepeBa» Ta IHIIN MIHIATIOPHI O00'€KTH, XapakTepHl s
JIICOBOT'O CEPEJIOBHIIA,

* ka HeoOX1JIHA JIJIs1 TBAPHH.

IncTpykuii 1o nodynoBu:

1. 3riiHO 3 THCTPYKIISIMU 100 HAHECEHHS PO3PI3IB Ha IUISIIIKOBI OCHOBH, 3p00ITH
INIMOOKY OCHOBY, TJIMOOKY JMKY Ta BEpXiBKy. 3a OakKaHHSIM BU MOXXETE 3pOOUTH
BHYTpIIIHINA 070K a00 /711 akBapiymy, ado AJ1s Tepapiymy.

2. PozmnaBTe abo MpoCcBepAiTh OTBIP B 000X MIIAIIKOBUX KPUILIKAX 1 IPUKPYTIThH
iX 710 BEpXHBOT YACTUHU Ta A0 IIIMOOKOT JIMKH.

3. YcraBTe THIT 4epe3 OTBIp y IUISIIKOBOMY KOBIAYKY TJIMOOKO1 KU TaK, 11100
BiH BUCTyNaB Ha 10 cM 3HU3Y Ta 3BEpXY.

4. 3po0iTh MOBITPsIHI AIPKH Y BEPXHI YaCTHUHI aKkBapiyma i Tepapiymy.
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5. ko BM X0o4YeTe MiABICUTH Ballly CHCTEMY, 3BEPHTHCS IO IHCTPYKIIIi IIO0
BUTOTOBJICHHS MIABIIIEHUX TUBSIIIOK, BUKIaZeHux y maparpadi «IlnsmkoBi cuctemu
Ha MOTY3Kax».

6. 3i0paHa cucTeMa MepeBepTaeThCs Tak, o0 rrboka Jikka Oyna po3MillieHa
Ha/T IJTMOOKOK0 OCHOBOIO 1 IOTIOBHEHA BEPXOM.

[HCTpYKIIM 10 CTBOPEHHSI aKBapiyma:

1. lonaiiTe map micky abo TpyHTOBOTO IMOKPUBY (2-3 ¢M) B TJIMOOKY OCHOBY

2. Honaiite map rpasito (1-2 cM) moBepx MmicKy ad0 TPYHTOBOT'O TIOKPHUBY.

3. omaiite Bomgy 1m0 piBHS Ha 1 CM HWX4Ye BiJ KOBMA4YKa BCTABJICHOI TITMOOKOI
JIHKH,

4. YcTpoMiTh BOJHI POCIIMHU B «JOHHI BiKIaam» (micok abo rpyHt). Jlms mporo
BH MOXETE BUKOPUCTATH KUTAWCHKI MAJIMYKH a00 POXKEH.

5. Po3MiCTITh «BaTyHW» Ta iHIII 00'€KTH Ha «JOHHHUX BIKJIa/1ax).

6. Jlomaiite riaBaodi BOJHI POCIHUHHU.

7. Jlomaite BOAHUX TBAPHH.

IHcTpyKIis 10 CTBOPEeHHs Tepapiyma:

1. Honaiite B rmuboKy TpyOKy miap rpasito (1-2 cm).

2. 3mimaiTe piBHI YaCTHUHU JIMCTOBOI MIJACTUIIKKA Ta BEPXHBOTO IIAPy TPYHTY 1
PO3MICTITB IT}0 CyMill HaJ rpaBieM. ToBIIMHA I[LOTO MIAPY ITOBUHHA OYTH 6-8 CM.

3. JlomaiiTe TPyHTOBUX TBapUH, SIKI pUIOTh TPYHT (HAPUKJIIAI, YEPBH).

4. YCcTaHOBUTH y TPYHTI HA3€MHI POCIIVHH.

5. PO3MICTITh Ha TPYHTI «MEPTBI I€PEBa» Ta 1HII 00'EKTH.

6. lonaiiTe Ha3eMHUX TBApHH.

7. CTBOpPITH «BOAHMI 3B'SI30K» MK BOJAHUM 1 HAa3€MHUM CEpEIOBUILAMH,
TpuMaroun Tepapiym HajJ akBapiyMOM IIiJ] HEBEJIMYKUM KYTOM 1 MOBLIBHO HAJIMBAKOYH
BOAY B HIDKHIO YacTHHY Tepapiymy 10 THX TIip, ITOKM BOHA HE IOYHE KamaTh 3
«THOTY» B aKBapiyM.

IncTpykuii 10 00CcIyroByBaHHA:

1. 3abe3neure JOKEpeNno CBITJIA, HAMMMNIIE IIOCTaBTe Ha BiKHO. MalleHbKa
HACTUJIbHA JlaMIla a0o JlaMIta JEHHOTO CBITJIAa TaKOX IMAIHayTh. IS JOCTaTHHOTO
OCBITJIEHHS NOTpiOeH 12-14-ro qUHHUI CBITJIOBUH JICHD.

2. 3MIHIOWTE BOJTY IOTHUKHS.

3. PerynsipHo roayiiTe TBapuH, BOHH MOTPEOYIOTh HE31TICOBAaHUX MPOIYKTIB.

AKTHBI3y104i 3AIIUTAHHSA TA 3aBJAaHHA

1. SIki BomHI Ta 3eMHI OpraHi3Mu BHM BHeciu y Bairy 3emHoBoany Komony?
Yomy BU BUOpaiu came 11l Opranizmu?

2. SIkuX 3MIH BU OUYKY€ETE Y BalllOMY BOJHOMY CE€PEIO0BHIILI?

3. Ha3BiTh 5 XapakTepHUCTHUK, SIKI MOXXYTb OyTHM BUKOPHUCTaHi, 1100 BU3HAYUTH
«3aco0u 1Sl ICHYBaHHS.

4. Yu ouiKyeTe BU Ha MOSIBY KHOBUHOK2 y OyAb-IKOMY CEPEJOBHILI, KX BH HE
BBOJUIIHU?
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5. SIk1o Tak, TO HoayMainTe, skl e Oy IyTh HOBHHKH.

6. SIki TuNU 3MiH BiAOYBAIOTHCS y BAaIIOMY BOJAHOMY CE€pEAOBHUIII? Y 3eMHOMY
cepenoBuiIi?

7. YuM BUKJIUKAHI 111 3M1HA?

8. Uu 3HAHIILITN BM HOBUHKH B KOXKHOMY cepeZloBHIIi? SIK BOHU OMMMHUIIUCS Tam?

9. Yu Oynm y Bac mpo0OsieMu B IKOMYCh CEpeIOBHUIIT?

10. SIx 6u BU 3MIHWJIY MIPOEKT JIJIS TOAQIBIINX TOCTIIKEHB?

Cucrema mopaedei «Pinma ta Mereank»
o mem «biomuuni paxmopu cepedosuwar, « Mixnceuoosi 63aemMo8i0HOCUHUY

Cucrema «pina-MeTeNuK» JO3BOJISIE TMOOAYUTH TIOBHHM JKUTTEBHHA ITHKI
POCIIHH 1 TBAPUH MPOTITOM KOPOTKOTO nepioay. Brassica rapa — mommpeHa pociivHa,
o HaJleXuTh 0 poxy Kamycra {Brassica), 3 KOPOTKUM >XUTTEBHM ITUKJIOM: Bij
HaciHHA 10 HaciHHs npuOmm3HO 30 JHIB, BHACIIIOK YOTO BOHA OTpHUMAalia HA3BY
«IIBUIKOCTHIIA» pociivHa. Pieris rapae Merenwk, BiIOMHH sSK OijgaH pilmaKkOBHIA.
Takox mMae UK PO3BUTKY, 10 TpuBae mpubau3zHo 30 qHiB.

[{i opranizmMu NoB'si3aHI MK COOOI0 Yepe3 XapuyBaHHS 1 MPOIEC PETPOYKIIIi.
JIsneuka Pieris rapae xapuyeTbCsl JMCTKAMH pPIillK, TOMAI SK JOPOCIHH METEIHK
BUKOPHUCTOBYE iX JJI BIAKJIa/IaHHS SI€Ilb.

Icnye OaraTo mociimiB, sfiKi MOXKHa TIPOBECTH 3 PINOI0, OUTAHOM YW HUMHU
oboma. Monenb «KUTTEBI LUKIM pIMA Ta METEIMKA» Ja€ MOXJIMBICTH Kpalle
3pO3yMITH B3a€MO3B'SI30M IIUKIIIB PO3BUTKY JIaHUX BUJIIB: Brassica — BiJl HACIHHS J10
HaciHHA, Pieris — Big sung no sung. Monens «bjpkoia um He OK0ja» MOXKHA
BUKOPHUCTATH JJIs PO3YMIHHSI 3HAQUYEHHS Ta CHOCOOIB 3alWICHHS KBITIB pIMH, SK
SCKpPaBOrO MPUKIAAYy MYTYaIICTUYHUX B3a€EMOBIJHOCUH MIXK BHAaMH. Pi3Hi
KOHIIEHTpallli IyKpy B Mojedl «SK 1€ COJIOAKO» JAEMOHCTPYIOTh JIPYrHil 01K LHX
MYTYaJlIICTUYHUX BITHOCHH, BOXIIMBUX I MeTenuka. OctaHHs Monaenb «MaTu 3Hae
Kpaiie» pO3KpHUBa€, SIKUM BHUJaM POCIWH OljaH pINaKkoOBUN HaJae IepeBary s
BIIKJIQaHHA SICIb.

Jlist Ginbiioi iHdopmarli npo AisUIBHICTH JaHOT CUCTEMH CKOPHCTAaWTECh BEO-
cropinkoro www. fastplants.org.

Mopean «7KurtteBi nukiau Pinu ta Merteaunka»

[Io BimOyBa€ThCS MPOTATOM TUIIOBOTO KUTTEBOTO IUKIY pociuHu? A sK
MIOJI0 KUTTEBOTO IMKIY TOB'sa3aHOi 3 Hero komaxu? llg mabGopatopna pobora
MPUCBAYEHA BUBUYCHHIO UTTEBUX LUKJIB POCIUH 31 MIBUAKUM PO3BUTKOM, 200 PINu
(Brassica rapa) Ta 6inana pinakosoro (Pieris rapae).

HeoOxixni maTepianu:

» OpHa IIANIKOBA KYJIbTUBAIIMHA CHCTEMA JIJI1 BUPOIyBaHHS Pilly;

* OpuH OCBITIIIOBaHUM OYyIUHOYOK;

* OauH «pO3CaJHUK» XPECTOIBITHX;

» OnHa «KOMOpay sl OPIOCCENTLCHKOT KamyCTH;

» Kanennap mapanenbHOTO PO3BUTKY Ta JOTIISY;

 ludopwmartiitai TabauUIl TPO piIly Ta METEITUKA.
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IncTpykuii 10 npoBeeHHsI eKCIIEPUMEHTY:

1. 3aMoBTE Ballie HACIHHS MIBUIKOCTUTIINX POCIIMH Ta U METEIHKIB, & TAKOXK
KYIITh HACIHHS JJIA PO3CaJHUKA XPECTOIBITUX Yy MICIEBOMY CaJ0BOMY Mara3uHi
(penucku, pinu, Ta/abo HACIHHS TIPUMII).

Ilpummxa: BaM HEOOX1HO BHCAJUTH HACIHHA 3a 5 JHIB JO OJIEpKAHHS SEIb
METENNKA, SKI MOYKHA 3aMOBUTH Y KoMriaHii Oiosorigynoro nocrayanus (Kapomina, CILA,
ten. 1-800-334-5551 abo www.carolinabiological.com).

2. Jlo onepskaHHs HAaCiHHS POCIMH CKOHCTPYIOMTE IUISIIKOBY KyJIbTHUBAIIAHY
CHCTEMY, OCBITJIIOBaHUN OYJTMHOYOK, «PO3CATHUKY, KKOMOPYY.

3. Konu BoHM mipuOyayTh, mocaaiTe HacinHa pinu B [ImsmkoBy KynpTuBariitny
CucreMy 1 MOMICTITh B OCBITJIFOBAaHHUNA OYTHHOYOK.

4. Y ToW xe NeHb, ad0 IeKUIbKOMa JHAMHU paHillle, BUCAIITh HACIHHEBY CyMIII
XPECTOIBITUX POCIMH Yy PO3CATHUK 1 TOMICTITh WOTO TaKOXX B OCBITJIFOBAaHUI
OyIMHOYOK.

Ilpomsazom oocniorcysanozo nepiody. O0uBa )KUTTEBUX UKIH 3aiMYTh OLIs
30-40 mHIB 10 MOBHOTO 3aBepilieHHs. [IpoTArom 1boro yacy poOiTh CIIOCTEPEKEHHS KOXKH1
2-3 1HI Ta 3aHOTOBYWTE 1X y KypHaJ. Pe3ynbraTé Bammx IOCTIHKEHb MOPIBHSNATE 3
pe3ysbTaTaMu, OJIep>KaHUMU aBTOPaMHU JIAHOT'O MTPOEKTY ((oTo).

Inswxosa kynemusaywna cucmema 0isi BUPOULYBAHHS Pinu

e P Sed

®oto 3. IlIsiKoBa KyJIbTUBALIHHA CHCTEMA /111 BUPOLIYBAHHSA Pinu
Heooxioni mamepianu:

* OnHOMTPOBA MJIACTUKOBA IJISIIKA 3 KOBIAYKOM;
» HelinonoBa MoTty3ka JoBXUHOK 20 cM;

» Mapkep;

* Hix;
» Hosxwu;

» Jpunb a0o 1BAX AJI MPOKOJIFOBAHHS JIPOK Y KOBMAUKY IUISIIKA

» Hacuus pinu (Brassica rapa);

 VHiBepcalibHa TPYHTOBA CyMilll (IIPOJIAETHCS Y KBITKOBMK Mara3snHax)

* TlimKxuBmtOBaIBLHUN PO3YMH (PO3UMH 30aJI1aHCOBAHOTO TOOPUBA).

IncTpykuii 10 nodynoBu:
1. BignoBimHO 10 1HCTPYIKIi HAHECEHHS pO3PI3IB, PO3MTSIHYTUX Yy PO3IuT
«TexHOMOrIsl BUTOTOBJICHHS TUISIIIKOBUX CHUCTEM», PO3PLKTE IUBIIIKY HA JIBI YaCTHHU:
TITMOOKY HIDKHIO Ta KOPOTIITY BEPXHIO.
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2. lpunem abo poO3IrpiTUM IBAXOM 3p00iTh y KOBHAYKY OTBIP BIATIOBIAHO IO
miameTpa mHypa. Uepes 1eil OTBip BCTaBTE THIT Tak, 100 HaJ 1 MiJ KOBMIAYKOM HOTO
JOBXHHA Oyia mpuOIM3HO OHAKOBA. [ [pUKPYTITH KOBIAYOK A0 BEPXHBOI YACTHHH.

3. [ToMicTiTh BEpXHIO YaCTHHY KOBIAYKOM YHHU3 y TJIMOOKY HIDKHIO YaCTHHY.

4. 3amoBHITh BEPXHIO YACTUHY TPYHTOBOIO CYMIIIIIIO HE JOCHITAI0YH 5 CM J0
kparo. [lonmBaiiTe rpyHH BO/IOIO, TOKH 3 THOTY HE MMOYHE Kanartu. Jlomaiite me rpyHTy.

5. Bucanite 20-25 HaciHUH pinm.

6. YV rmOoKy HIDKHIO YaCTHHY HAJIMHATE ITiDKUBIFOBAIBHOTO PO3UUHY.

7. IligroroBneHy BHINIE3a3HAYCHUM CIIOCOOOM KYJIbTHBAIIMHY CHCTEMY NOMICTITh
B OCBITJIFOBAaHUHN OYAMHOYOK.

Ocsimnoganuii 6YOUHOUOK:

HeoOximni MaTepiaym:
[TarepoBa kopoOka po3mipom 17"x12" (" - mipa noBXuHH, IO JOPiBHIOE 2,54
CM)
e(O1Ha IJTACTUKOBA JIeCepTHA TapuiKa (ISl JKepesia CBITIa);
e¢(O1Ha JIaMIIOYKa 3 TaTPOHOM, IITHYPOM Ta BUJIKOO;
eHeiinoHoBa ciTka Ji1 BEHTUISAIIMHUX BIKOH 1 IEPEIHBOI 3aBICH;
e AmmominieBa (hosibra Jiyist OOKJICIOBaHHS O1YHMX 1 3a/IHBOT CTIHOK KOPOOKH;
o «JIurmyukay AJ1st KpiruieHHsI IEpeIHBOI ITaHE 10 KOPOOKH;
e Creruiep /i KPITUICHHS TIEPeIHBOI 3aBiCH 10 KOPOOKH;
eHookmill, HIXK;
o Kreii;
e Kiteiika cTpiuka.

IncTpykuii 10 no0y10BM OyAMHOUYKA:

1. Bupixre BikHa po3mipoMm 5x20 cM Ha OIYHMX 1 3aHIM TaHENIsIX KOpoOKu (B
ropi IO LIEHTPY).

2. [loxpwmiiTe BikHa HEHIOHOBOIO TUTIBKOIO 32 JIOTIOMOT'OFO KJIEHKOT CTPIUKH.

3. Jlns 3axucTy Bif TeperpiBy OOKJIeHTe KOpOOKY 3CepeHH aTIOMiHiI€BOIO
(b0JIbroro O6JMCKYYO CTOPOHOIO HAa30BHI.

4. BupixTe OTBIp y LEHTPI BEPXHBOI MaHENl KOPOOKM ISl PO3MILLEHHS
JoKepena CBITIa.

5. 3po0iTh TaKOXX OTBIp Yy LEHTPl IJIACTUKOBOI TapiIKK 1 MOMICTITh i1 Ha
BEPXHIO NTaHEJIb KOPOOKHU.

6. Uepes oTBOpH MPOITYCTITh MATPOH IS JAMITOYKH. [TiKII0YiTE 10 PO3ETKH.
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[lepenns manens: (OyJe BHKOpHCTaHa, KOJM B OCBITJIIOBAHOMY OYIMHOYKY
BHUPOILLYBAaTUMYThCS POCIIVHN).

1. Bumipsiiite TOBXUHY Ta IIMPHUHY KOpoOkH. Jlomaiite 5 ¢cM 10 BHUMIPIOBAHOI
JOBKUHU JJIS 3aTUHY HaJl BEPXHBOIO YACTHHOIO KOPOOKH.

2. Bupixkte maHenms 3 amoMiHIEBOT (POJBIM, TPOXH OUIBIIY 3a 3a3Ha4YeHi
po3mipu (Ha 0,5-0,7 cm).

3. 151 3MILIHEHHS KpaiB maHesl 0OKJIeUTe X KJICHKOIO0 CTPIUYKOIO, 3ITHYBIIH i1
HaBIILI.

4.Y TphOX MICHSX MPHUKPINITH BEPXHIM Kpaill MmaHeli 10 BEPXHHOTO OOKY
KOpOOKH 3a JTOTIOMOTOI0 «JIUITYyYKW», 1110 BUKOPUCTOBYETHCS AJIsl 3aCTIOYBaHHS OJIATY
Ta B3YTTSL.

[lepennst 3aBica (OyAe BHUKOpPHCTaHA, KOJIM METEIUKA O KUTUMYTh B
OCBITJIIOBAHOMY OyJIHHOYKY).

1. BupixTe HEIIOHOBY 3aBiCy 3a pOo3MipaMu alFOMIHIE€BOT MTaHEe1

2. 3akpimiTh Kpai 3aBicH 0 OOKIB KOPOOKH CKpIKaMH CTeriepa.

«Po3canHuk» npU3HAYEHUI 1)1 BUTOJIOBYBaHHS JIMYMHOK Ol1aHa pillakoBOTO.
Moro onepKyroTh IUIIXOM BHCIBY CyMillli HACIHHSA XPECTOLBITHX (pilH, pemucy,
cajlaTy) y IUIAIIKOBY KyJbTHBAI[IHHY CHUCTEMY, aHAJIOTI4YHY Tid, 10 Oyia ornucaHa
BUIIIE JJI BUPOIILyBaHHs pinu (HoTo 4).

®ot0 4. «Po3cagnur» XpecTouBiTux

AMepUKaHCBhKI MTOCTadyajibHI KOMIIaHIi MPOJAI0Th sl OljaHa pinakoBOro Ha
CMYXKI1, BKPHUTIA BOILIEHWM IMarepoM, Yy HEBEJIMKHUX IIJJaCTUKOBUX (rakoHax. 3a
JIOTIOMOTOIO TTHIIETY OOEpE,HO 3HIMAIOTH BOIICHHUM Tamip, a CMYXXKY PO3MIILYIOTh
SIMLISIMA BHU3.

YBAT'A! Tlpotsirom mepioty pO3BUTKY JIMUMHOK OijlaHa PIMaKOBOTO TPUMAaNTE
2p0o3CaHUK» 1 KyJbTUBAILIHY CUCTEMY ISl BUPOIITYBaHHS DIl HA 3HAYHIM BIICTaH1 BiJl
OCBITJTIOBAHOTO OYTMHOUKY (151 3ar1001raHHs 01 aHHs IMYMHKAMH POCIIMH PITTH).

«Komopay» ona oproccenvcokoi kanycmu
HeoOxigni marepiam:
* OuH Npo30pUid MIACTUKOBUI KOHTEWHep 3 Kpuiikoro (ans 10-15 nuumHOK)
(Halikpailie mAIIYTh EMKOCTI B SIKUX MPOJAIOTHCS MAPUHOBAHI OCEJEAL, BUCOTOIO HE
Menie 10 cm)
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* [1'sTH 3y00UMCTOK (JI711 HAHU3YBaHHS OPIOCCENTBLCHKOT KAITyCTH);
* OuH nanepoBUil PyLIHUK;
* OuH 1BSX a00 TOBCTA roJika (IJ1s1 MPOKOIIOBAHHS JIPOUOK).

Iucmpykuii 00 no6yoosu Komopu ma npoeeOeHHs eKCHepUMEHNLy .

1. 3po0iTh y Kpuiil KOHTEWHepa 5 OTBOPIB Il 3YOOUHMCTOK METOJIO0M
KOHBEpTA.

2. 3po0iTh 111€ PsIJT OTBOPIB JIsI 3a0€3MEeUSHHS IUPKYJISILIT TOBITPS B «KOMOPD».

3. [lonanuzyiite Ha 3yOOUUCTKU OPIOCCENIbCHKY KaIycCTy.

4. BcTpomiTh 3yOOUMCTKY B KPUIIKY 3 HUJKHBOI CTOPOHHU.

5. Ha M3 KOHTeIHEepa MoK 1iTh MArepoBUi PYITHHUK.

6 3akpuiiTe KOHTEHHEP KPUIIKOIO.

7. IlomicTiTh 2-3 TUYUHKHU 3 «PO3CaTHUKA» HA KOXKHY TOJIOBKY OpIOCCEIbCHKOT
KaIyCTH.

8. [linTpuMyiiTe B «KOMOp1» YHCTOTY, IOCTIMHO YCyBalO4M MPOIYKTH
KUTTETISUIBHOCT J{J1s1 IbOTO 3aMIHIONTE MArepOBUHN PYLIHUK Yepe3 KOXKHI 2 JTHI.

AKTHBI3YIOYi 3alINTAHHA

1 Sxi ymMOBM 30BHIIIHBOTO CEpPEIOBUINA HEOOXITHI HACIHHIO PINKA s
IPOPOCTaHHS?

2. Uu xueTe3naTHe HACIHHA pinu? BiAmoBias JOBEIITS.

3. Sk 3 s€1b METENNKa BUIYILTIOIOTHCS JIMUYWHKHY.

4. lllo BUCTYyIa€ KJIIOYOBUM 1HIUKATOPOM TOTO, IO JIMYUHKW HasIBHI, HABITh
SIKIIIO BU HE MOYKETE BU3HAUNTH iX MICIIC3HAXOKCHH?

5. UnM TUYMHKH XapuyrOThCs?

6. [le BU OUiKyBaIl 3HAUTH JTUINHKHU?

7. lIlo BUKUAIOTh TNYUHKH?

8. Koxna nrunHka Mae ek3ockeneT. Ska ioro GyHKIis?

0. lllo pobute nuumHKa a1 30uIbIIeHHS pocty? Illo BimOyBaeThcs 3
€K30CKeJIeTOM?

10. SIx MUUrHKA CTa€ METEITUKOM?

11. Ilo coyrye iHAUKATOPOM TOTO, 110 METEIUK TOTOBUM BUNTH 3 JISJICUKH?

12. Jle camMka MeTeNnMKa BiIKIAgA€ SHI?

13. Slka pi3HHUIIA MK DKEIO JIMYMHOK 1 METEITUKIB?

14. SIxa Txa moBMHHA OyTH B HAsIBHOCTI JJIsi T€HEpallii HACTYITHOTO TOKOJIIHHS
MECTCIINKIB?

15. Sk pina 3aexuTh BiJ MeTeInKa?

16. Ik MeTeNuK 3aJIeKUTh BiJ] pimu?

Mogeas «baxosia 4u He O/1K012»
Jo Temu «I'eTepoTunoBi KOAKIIii: 3aNUICHHS K PI3HOBUIHICTD MyTYali3My»

[[IBUAKOCTUTTI POCTMHY 3ANTIOIOTHCS PI3HAMH KOMaxaMi, B ToMy 4ucil Oimanom
KamycTSHUM 1 6/pkoaMu. SIKy poJib BiJirpae 3amuieHHs B KUTTeBoMY LuKi pociun? o cramocs
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0, sikOu KkBiTH He 3amuoBamuch? CripoOyifTe 1ie 3'ACyBaTH 3 POCIMHAMH, [0 BUKOPHCTOBYBAJIHChH
y poborti « KuTTeBHil UK piny 1 Oi1aHa pimakoBOroy.
Heo0xinni maTepianu:

- IIBUJIKOCTUTJI1 POCJIMHU B IUIAIIKOBUX CUCTEMAax BUPOIIYBaHHS,

- «bmxonuHa manuis» (MepTBa OHKONAa HacaDKEHA Ha 3yOOUMCTKY) a00 M’ SIKHiA
MIEH3JTUK.

IncTpyKuii 10 NpoBeIeHHSI €eKCIIEPUMEHTY:

1. Tlepen po3kpuBaHHSAM KBITIB (mMpuOIu3HO 12-% 1eHb), KUIbKa CYCITHIX
KBITIB KOXHOI POCIMHU TOMAPHO 3'€IHANTE y TPYNHU, OOrOPHYBIIM iX HEBEITUKUMHU
MOJIIETUIICHOBUMHU KBaJpaTaMH, 3aKpIIJICHUMH 3HH3Yy HHUTKamMu. L{i rpymu KBiTiB
TaayTh MOXJIHMBICTh 3’CYBaTH, YU 3IaTHUW JAHWUW BUJI POCIWH JO CAMO3AIMICHHS.
[HITI KBITH 3aJUTITITH BUTHHUMM.

2. BuxopuctoByloun «O[KOMMHY MATUIO», O0EPEKHO MEpeHeciTh MUIOK 3 BiTbHUX
KBITIB OJTHI€] pOCITMHY HA BUTbHI KBITH IHIIO.

3. CrocrepiraiiTe 3a KOXHOK POCIMHOIO JO KIHIA JKUTTEBOTO UKy (mpubmmsHO 40
JIHIB).

4. OnumIiTh, MO BY ITO0AYMIIH.

AKTHUBI3Y104i 3aIIUTAHHS TA 3aBAAHHS

1. SIxa ponb KBITKU B JKUTTEBOMY LUK POCITHH?

2. SIKi 4acTMHM KBITKM HaMBaXIHBILI IS 3aKiHUCHHS JXKUTTeBoro Iukmy? Hamamoiite
CXeMy 3B'SI3KIB I[UX YACTHH.

3. Onumite, sx By 3anumroBany kBith?

4. Onuth, o BiAOYBAETHCSA 3 KBITAMM IMICIIS 3aHJICHHS?

5. SIxa popma KBITIB?

6. UuM BiIp13HAIOTHCA 3aMNICH 1 HE 3aMuieH] KBITU?

{. o Bu moxere cka3aTu Ipo poib KOMax y 3alUIEHH] IBUIKOCTUTIIMX POCIHH?

8. SIxOm He Oyno kKoMmax, mo O me MOTJIO TapaHTyBaTH 3aHICHHS?

Mogenb «Sk ne co0aK0»
Jlo Temu «I'eTepoTunoBi KoaKIii: MyTyaniCTHYHI B3aEMOBITHOCHHI

Jlopocii MmeTenuky Oi1aHa pinakoBOTO XapuylOThCsl HEKTAPOM POCIHH PITIA.
Merta nocnipkeHHs: 3’SCyBATH UM BILUTMBAE PIBEHb COJOAKOCTI HEKTApy HA XapyyBaHHS
Oinaxa?
HeoOxigni maTepiaau:
YoTtupu CBITIIMX MIACTUKOBUX KOHTEHEpa 11 (POTOILTIBKH, IO MICTATh PO3UUHH LIYKDY.
Yotupu HEHOHOBI MOTY3KH JTOBKUHOKW 10 cM.

Lyxop.

Ierpykuii 10 mO0yA0BH «IIYKPOBOI rOAIBHH LI
1. CxknaaiTh KOXKHY HEHJIOHOBY MOTY3KY HaBIILI;
2. OnycCTiTh MOTY3KM CKJIQJICHUM KIHIIEM Y KOHTCWHEpH, a JBa BUIBHHUX KIHII
BUBEIITH Yepe3 OTBIP HA30BHI;
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3. HanoBHITH KOKHUI KOHTEMHEP Ha 3/4 BOOI0;
4. OquH 3aIMINTE 3 YUCTOKO BOJOKO, B peIITa - JojaiTe BiamoBigHO 1, 2, 3
YaWHUX JIOKEUKHU LYKDY.

Heo0xHi maTepianmn:
Yotupu nopoxHi QyTasipu (KOHTSHHEPH) 17151 (DOTOIIIBKU
JHopocii MeTenyku Oi1aHa pimaKoBOro
ByInHOYOK, 110 OCBITIIOETHCS

IHCTpyKILii 10 MPOBeIeHHS eKCIIEPHUMEHTY:

1. TloMiCTiTh KOHTEHHEPH, MATOTOBJICHI, K OMHCAHO BWIIE, B OCBITIFOBAHHMA
OYIMHOYOK 3 METEITMKAMHU.

2. Cnoctepiraiite 3a MOBEAIHKOIO METEIMKIB MiJl Yac XapayBaHHSI.

3. IlpoTsirom meBHOTO MEPioAy CIOCTEpiraiTe 3a KUIbKICTIO METEIHKIB, II0
XapUyroThCs 01151 KOKHOTO KOHTEHHEPA 3 IIyKPOBUM PO3UUHOM.

4. Cnocrepiraiite, CKIJIbKM 4acy BUTPayarOTh HA XapUyBaHHS METEIHUKHU OIS
KO>KHOT'O KOHTEMHEpa 3 pi3HOI0 KOHLEHTPALIEI0 PO3UHUHY LYKDY.

5. 3anuuiTe KOHTeHHepU B OynuHOUKy Ha 48 ronuH. [1o 3aBepiieHHi JaHOTO
nepiojly MOPIBHIMTE KUTHKICTD IIYKPOBOTO PO3YMHY B KOXKHOMY KOHTEHHEPI.

AKTHBI3YIOYi 3alIUTAHHA
1. Slk moBomunu ceGe METENUKHU, KOJIW BU TOMICTUIM KOHTEHWHEpH 3
LIYKPOBUMH PO3YHHAMH B OYAMHOUYOK?
2.Y sxuii crnocid METENMKH «TECTYBAI KOXKHUN PO3UNH?
3. SIkuM po3urMHaM METEINKHU Ha/laBaiu nepesary? BiamoBiae apryMeHTyHTe.

Mogaeas «MaTH 3Ha€ Kpame»
Ho memu «l'emepomunogi Koakyii: napazumusm, napazumoioHicmo,
XUACAYME0 »

MeTo10 J0CTIIKEHHS € TIepeBIpKa T1noTe3U Mpo Te, 0 CAMKHU METENIMKa MpU

BIJIKJIaJIaHHI SIEIb BIAAIOTH IepeBary crenupiaHuM pOCITHHAM.
Heo0xinni maTepiaiam:

* IIICTh CBITJIMX TUTACTUKOBUX KOHTEHHEPIB i (DOTOTLIIBOK 3 KPUIIKAMH, SIK1
OyIyThb CIIyTYBaTH SIK OCHOBH JJIs1 yTPUMAHHS JINCTKIB,;

* IIICTb JIMCTKIB PI3HUX BUIIB POCIIMH: piMa, cajar 1 IIHUHAT TOLLO;

* HOXKHIII;

* IBOOIYHA MPO30pa KIeHKa CTPIUKa;

* BOIIICHUH TaIIip.

IncTrpykuii 10 MO0y10BH «iHKY0aTOPIB S€UbY»:

1. 3 KOKHOTO JIMCTKA BUPIKTE KPYKAIBIS PO3MIpOM Ha 3-4 MM OUTBIITUX 32 PO3MIP
KPUIIOK KOHTEUHEPA;
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2. HwxHIO CTOpPOHY KpYXKaJbllsl JIUCTKA MPUKPIMITH ABOOIYHOI CTPIUKOK A0
KpHILKY KOHTEUHEPA;
3. Kpai kpyxanenp 3artitb 1 3agiKCyHTe TaKOX IBOCTOPOHHBOIO CTPIYKOIO,
0o0roprarouu BEpXHIO YaCTUHY KOHTEHHEPIB;
4. BupixTe IIICTh CMYT 3 BOIIIEHOT0 Tarnepy po3mipoM 1 x 10 cm;
5. 3akpuiiTe HUMHM KJIEHKY CTpIUKy, HE 3QJIMIIAIOYU BIAKPUTHX AUISHOK, JUIS
3arno0iraHHs MPUKJICIOBAaHHS METEIHUKIB.
HeoOxinni MmaTepianamn:
- 4-6 xoHTelHEepIB I (POTOIUIIBOK, MIATOTOBJICH] BUIIIE3a3HAYCHUM CITIOCOOOM;
- TOPOCJIi METEIIUKH;
- OyIMHOK, IO OCBITIIOETHCS.
IncTpykuii 10 NpoBeIeHHS eKCIIEPUMEHTY:
1. IlocraBre MIArOTOBJIEHI BHINE3a3HAYECHHUM CIOCOOOM KOHTEHHEpH
(«IHKYOaTOpH SI€Ib») y OYAMHOK 3 METCITMKAMH.
2. CriocTepiraiite 3a CaMKaM¥1 METEJIMKIB TIPH BiTKJIaIaHH] SEITb.
3. 1711 KO>KHOTO BiKJIaJaHHS S€Ih MOTPIOHMI MEBHUI Yac; 3iCTaBTE KiJIBKICTh
METEJMKIB, K1 C1al0Th 1 BIJITITAIOTh, 3 TIE0 KUIBKICTIO, SIK1 CIAI0Th 1 KJIaayTh SHIIS.
4. 3anuire «1HKyOaTopu s€lb» y OyauHKy. [IOBTOPITh ClIOCTEpEKEHHS Yyepe3
2,4, 24 ta 48 roauH 1 3aNIUIIITh PE3YyJIbTATH.

AKTHBI3YI04i 3aIIUTAHHSA Ta 3aBJIaHHS

1. SIx MeTenuKyd MOBOAWIM cebe, KoM y OYJIWHOK MOMICTHIIM «IHKyOaTopu
S€EB»?

2. OnuuIiTh MpoIec BiAKIATaHHS S€lb?

3. SIk MeTenuku oOMParOTh POCIMHM JAJISl BIIKIAIAHHS s€lb? APTyMEHTYHTE
BI/IIIOB1/Ib.

4. Slkum pocnrHaM (3 HasBHUX y OyJAMHOYKY) METEIMKU HaJaBalld MepeBary
MIpH BIAKJIaJaHH1 S€1b?

5. SIki HaCHIIKK Mae€ BIIKJIQTaHHS S€Ub JJI POCIHH?
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IIpakTnune 3ansaTTs Ned
Tema: «locaigxenHs nomyJsiniin: mojaiMopdizm, npupoaauii 100ip i
JTUHAMIKAa»

Meta: HapuuTHCh 3MmojenboByBatH IlonsoBy Ilomynsamiitny Cucremy 3
METOIO BUBYEHHS 010JIOTTYHOT €BOIIOLIT

Mooeni pospobaeni opeanizayicio «Annenberg Mediay paszom 3 Harvard-
Smithsonian Center for Astrophysics

Cucrema mopedeit «IloapoBa Ionyasimiina Cucremay
o mem «llonynayitinuti nonimopghizmy, «{unamixa nonynsayii ma npupoOoHull
00061p»

[TompoBa Ilomynsmiiina CucremMa mnpu3HAYeHa, 000 MPOJAEMOHCTPYBATH
MOHATTSA, K1 € (PyHIaMEHTaJbHUMHU JUIsl PO3yMIHHS O10JIOTi4HOI eBouronii. BoHa
CYNPOBOJIXKYEThCS BieodinbMamu «MIiHJIUBICTh, aiamnTallis Ta IPUPOJIHUNA J001p» 1
«EBomronist Ta nepeBo KuTTs». Ha3Ba moxoauTh B CHUCTEMH, Ky MU 30MpaEMoOCh
IMITYBaTH: TOJIe, HA SKOMY 3pOCTalOTh OJlHA a00 0arato POCIMHHUX MOMYJISAIIN.
MoskHa OdYiKyBaTd, IO Yy I[bOMY THIIl HPUPOJHOI PEryJsAIii 1HIUBIIYMH B MEXax
TaKUX MOMYJISALINA 3MIHIOBATUMYTHCA B PI3HUX HAMPSMKaX.

Bceyneped He3uucineHHuM  ¢dakTopaM, sIKI BIUIMBaIOTh Ha BHKMBAHHA,
OUIKY€ThCA, 10 JE€SAKI 1HAMBIAYYMHU MOBUHHI JIIMIIE YIUNTH (30€pertucs), HiX 1HIII.
3aBAsSKU TPUPOJHOMY A000pY I IHAMBIAYYMH, WMOBIPHO, 3alUIIaTh BIAMOBIIHO
OlbIIe HAIAAKIB. SIKIO CIOCTEPEKEHHS MPOJIOBKUTH HAa 0AraThb0X MOKOJIIHHSX, TO
MOMYJIALIS Oyl «PO3BUBATUCS», TOOTO YCHIIIIHI 1HAUBIAYYMH MTOBUHHI CTaBaTH O1JIbII
3araJlbHUMH (ITPOCTUMU). 3apONOHOBAHO JBI MOJENI AJIA UIIOCTpalii 3B'SI3KY MIX
MM noHATTAMH. llepmia — «OuiHoBaHa 3MiHa», cepis cTagid uisl Apyroi —
«CeneKkTUBHE TPABOITHEY.

Y moneni «CeneKTUBHE TpaBOIIHE» B IMOMYJIALiO pi3HOBHAHOCTEH Brassica
rapa BBOJUTHLCS HEHa)KEPHE TPABOIIHE: JIMYMHKHU PIIAKOBOTo Oij0oro mMeTenuka Pieris
rapae. Lls nisuIbHICTh OXOIUIIOE CTIOCTEPEKEHHS 32 XapuOBOIO MOBEIHKOO JTUYMHOK 1
noOyZ0By TINMOTE3W MPO T€, sIKa 3MiHA B POCIMHHIN MOMYJAMIi Jajia MOXKJIUBICTH
NEBHUM BapiaHTaMm OyTH BiAIOpaHUMH HA IPOTHUBATY 1HIITUM.

Monens «Cinb 3emii» JEMOHCTPYE, IO CTAETbCS 3 TOMYJISIIED, KOJIU
3MIHIOETbCA (Pi3nyHE cepenoBUlIe. Y LIbOMY BUINAJKY POCIMHHU 3a3HABAIM BIUIMBY
coii, sika JojAaBajacs 10 BoAW. BrimB 1i€i 0OpoOKM Ha IKUTTE3NATHICTH 1
PENpOAYKTUBHY  3[aTHICTb  OILIHIOETbCSI Ta  CYNPOBOKYETbCS  BHOIPKOBUM
pO3BeICHHAM (TOOTO MITY4YHUM J100OpPOM) THUX BapiaHTIB, SIKI MEPEHECIU COJIbOBUMN
cTpec Jimiie, Hix 1H11. [Toku JisbHICTh CIpsMOBaHa Ha JOCIIIKEHHS COJIi, SIK €TUHOT
3MIHHOi, BOHa MOXX€ OyTH MOAM(]IKOBaHA 3 METOI0 BU3HAYEHHS BIUIMBY OYJb-KOI
KUTBKOCTI IhOTO (haKTOpa cepeloBuIna. A Tpy HAJICKHOMY 3HAMOMCTBI 3 PUHIIUITAMH
BUOIPKOBOT'O PO3BEJICHHS BU 3MOXETE IIHOIIE 3p03yMITH, SIK BiIOYBA€THCS €BOIIOLIIS
gyepe3 poOoTy MPUPOTHOTO T000PY.
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Tpumimxa: BCst T MISUTBHICT MOYKE OYTH peasti3oBaHa 3 BUKOPHUCTAHHSIM HAIIQ/IKIB
Brassica rapa Ta Pieris rapae, siki yTBOPUIHICS P BUBYCHHI 1X )KUTTEBHX IMKIIB y «Brassica
& Butterfly System». Bu MorkeTe poHTHCH 110 OHJIAHHY Ta CITIIKYBATH, SK MH IPOCYBAEMOCH 3
«OriHroBanHa 3MiHa» Ta «CeJIeKTUBHE TPABOIHEY.

Iloobyooea eawoi Ilonvoeoi Ilonynauininoi Cucmemu

Opna Ilomymsmiina Cucrema notpedye «IlmsmkoBoi KynbrupamiitHoi
CUCTEMM», 10 MOTpeOye HACIHHS MIBUAKOCTUIIIMX POCIHH, DI Ta cajaTy, TaKoX
Oinoro pimakoBoro wmerenuka. Kpim Toro, Bam Oyne HeoOximHuii PoscagHuk
XpecTonBITUX MJIsi BUPOIIYBAaHHS METEIHKIB Ha JMYUHKOBIM cTadii, OCBITIIOBaHUN
BynuHOYOK 11 BUpOLTYBaHHS POCIIMH, a TakoK bpkonuua [lamuns nos 3anvieHHs.
Hns  gismeHOCTi  «Cinb  3emit»  MOXKHAa BUKOpUCTaTH Oyab-sIKe HACIHHA MH
pexomernyemo llIBunkocturnux PociauH, OCKUIBKM BOHH MAalOTh KOPOTKUN ITUKI
PO3BUTKY.

Ilpumimka: Iactpykuii mono Po3cagnuka Xpectoupitux, OCBITIIOBaHOTO
byaunouka ta bmxonmuuoi manuii nependadeHi sik yactuHa «Brassica & Butterfly
System»

Heo0xigni maTepiann:
011 nooyoosu Ilnawmkoeux Kyremueauyiiinux Cucmem
* oAHa l-miTpoBa MacTHKOBa IUIAIIKA (3a0e3ledye BEPXHIO YacTHHY Ta
IMOOKY HUKHIO);
* OJIUH IUIAIIKOBUN KOBMAYOK (IJ1s1 TIMOOKOI OCHOBHOI YaCTUHM);
* oauH 10-cM HEeHIOHOBUI WIHYP (I THOTY);
* KUTaNChbKUIl a00 HECTIMKHUI MapKep (1Sl HAHECEHHSI JIIHI );
 Oe3neyHe J1e30 a00 HIXK (JJ11 TOYaTKOBOTO pO3P13yBAHHS IUIAILIOK);
* HOXMULI (AJ1 3aBEPILECHHS pO3P13yBaHHS IUISAILIOK);
* MasyIbHUK a00 JPUJIh (11100 3pOOUTH OTBIP Yy IUISIIIKOBOMY KOBMAUKY).

«OrmiHoBaHa 3MiHa» TOTpeOye, moHaimeHmne, oaHiel  [lnsmkoBoi
KynpruBaniitnoi Cuctemu. «CenekTUBHE TpaBoigHe» moTpedye Tpu I[lisimikosi
Kynbrupaniitai Cuctemu. «Cisib 3eMiti» TaKox MOTPeOy» TpH.

/na 3a0e3neuenns ma niOmpumanHs

* OJMH MAKET HACIHHS IBUJIKOCTUTIIUX POCIUH (Brassica rapa);

* OJWH MaKeT HACIHHS PEIUCKH;

* OJMH MaKeT HACIHHS calaTy-JaTyKy;

* pina 3 SIsIaMU METEINKa;

* rpyHtoBa cymim («YHiBepcanbHay, abo 1:1 Topd'suuii Mox Ta
BEPMEKYJIbTYpa);

* pO34MH JA00pHUBA.

Ipumimka: «Cinbs 3emni» norpedye nuuie lIBuakocturnux Pocoun. Koxna
[TompoBa Ilomymsmiitna cuctema st «OrriHioBaHa 3MiHa» Ta «CeleKTUBHE
TpaBoigHe» motpedye 10-15 wHaciHmH koxkHOro BuUAy. He 3a0yapTe 3amMOBUTH
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OCTATHIO KUIbKICTh HaciHHs IlIBuakocturimx Pocimu g 3a0e3nmedeHHsT BCIX
3aIJTaHOBAaHUX BUIIB JisbHOCTI. [lIBMAKOCTUTITI pOCIMHM Ta SIS METEIHKIB
MOXyTb Oyth 3amoBieHi B Kowmmanii Oiomoriuamx moctaBok (Kapomina) —
www.bottlebiology.com

Incrpykuii 1o nodynosu IlnsimkoBux KyastuBaniitnnx Cucrem:

1. CkopucraiiTech I1HCTPYKLISIMU IIOAO po3pidyBaHHS, B «llmAmkoBux
OcHoBax», 3p00ITh BEPXHIO YACTUHY Ta INIMOOKY HUKHIO 3 KOXKHOI TUISILIKH.

2. Po3mnaBre abo mponipsBTE OTBIP y IUISIIKOBOMY KOBIIAYKy Ta 3aKpYTITh
HOro Ha KOXHY BEPXHIO YaCTHHY.

3. IlpocyHbTe THIT Yepe3 OTBIp Tak, 00 BiH BUCTYIAB 3 KOXKHOTO OOKY Ha 5 cM.

4. TlepeBepHITh BEPXHIO YACTHHY HaJl TTIMOOKOI0 HUKHBOIO.

5. 3BOJIOKTE TPYHTOBY CYMIIIL.

6. 3amoBHITH BEPXHIO YACTHUHY TPYHTOBOIO CYMIIIIIIO MPUOIU3HO 0 5 CM BiA
o011Ka.

7. O0epeKHO TOJMBANTE TPYHTOBY CYMIIl BOJOIO IO THX Iip, MOKA BOHA HE
MOYHE KanaTH 3 THOTY BHU3.

8. JlomaiiTe 1mie TpOXW TPYHTOBOI CyMill, TpoTe OynbTe OO0epeKHUMH, 100
CWJIBHO HE YIIUIBHUTH TPYHT.

9. 3mimaiiTe piBHI KUIBKOCTI KOkHOTO HaciHHS (10-15 HaciHUH ISl KOXKHOI
CUCTEMHU).

10. Po3kupaiiTe HaciHHS B CHUCTEMI, IparHyyd 3pOOUTH L€ MaKCHUMAaJIbHO
PIBHOMIPHO.

11. 3acunrte HacCIHHS TOHKHUM IIAPOM I'PYHTOBOI CYyMIIIi.

12. 3anoBHITH TIMOOKY OCHOBHY 4YacTMHY Ha 3/4 po3uMHOM J100puB
(moTpuMyiTECh IHCTPYKUINA 010 KOHTEHHEPHUX JOOPUB).

13. PosmictiTe IlnsmkxoBy KynbruBaniiiny CucTeMy B OCBITJIIOBAILHOMY
ByauHouky Tak, mo0 pociimHu pocau Ha BiacTaHi 10 cM BiJ cBiTiA.

14. YTpumyiite riinO0Ki OCHOBH 3a0€3M€UEHUMH PO3YUHOM JI0OpPUB.

15.IIpopimxyiiTe CistHIN JUIsl TOTO, 1100 JIMIIEe OKPEMi POCIIMHUA POCIH 3 TIEBHOTO
MiCIIS.

16. TpumaiiTe BUpOITyBaHi poCIMHU MpuOIn3HO Ha BucoTi 10 cM Bij cBiTIIA.

Ilpumimxa. Jna  «Comi  3emii», BUKOPUCTOBYHTE  JIMIIIE  HACIHHA
[IBuakocturimx Pociaun. 3aciiite mo 20-25 HACIHUH Y KOXKHY CUCTEMY.

Mogaeab «OuiHroBaHa 3MiHa)

Maiixe BCl NpUpOJIHI MOMYJSALII — POCIMH, TBAPUH Ta 1HIIMX OpPraHi3MIB —
MOXYTh OyTHM BUBYEHI 3 MOIVIANY MIHJIMBOCTI. B momeni «OuiHioBaHa 3MIHa» BH
Oyzmere crocTepiratu, sK BiIPI3HSAIOTHCS IHIUBIAYyMH B Tomyiisinii Brassica rapa,
NOYMHAIOYM 3 MOMEHTY npopocTtaHHs. LI monynsuii perenbHO MiAIOpaHUX
[IBuakocTuraux PociuH 1 peaucku - 1Ba pisHoBuau Brassica rapa.

[Tomymsitist pocaWH canaTy TaKoXX BKIIOUEHA K MPEICTABHUK 1HIIOTO BHIY
JUIS. MOXKJIMBUX TIOpiBHSHB. 11[00 OIIHUTH MIHIMBICTh, TOTPIOHO BHBYUTH, OIHCATH,
BUMIpATH ab0 KITbKICHO BHU3HAUWTH crenudiydi o3Haku. [lepenbaueno, 1m0
«OrintoBana 3miHa» Oyne momnoBHeHa «CeleKTUBHUM TPaBOiTHUMY. Uepes 1ie BaM
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nmponoHyeThcsi BCTaHOBUTH Tpu [lompoBux [lomynsmiitanx Cuctemu, siki MOXYTb
OyTH BUKOpHUCTaH1 i1 000X BHIIB TiSTILHOCTI. THM HE MEHIIe, BU MOXKETe 3p00UTH
«O1iHIOBaHa 3MiHa» 3 OJIHIEI0 CUCTEMOIO, 1 BU MOXETE TaK0XK BUKOPHUCTATH HACIHHS
OyIb-SIKOTO BUJY 1 TOCTIIUTU OIS0 POCIUH, siKa chopMyBasiacs 1O 3aBEPILECHI
MTOBHOTO KUTTEBOTO LIUKITY.

Ipumimka. JIns OLIHKKA MIHJIMBOCTI BUCa/iTh HACIHHS TPHOX BHUIIB OKPEMO
Tak, 100 MIHJIUBICTE Yy Cc(OpPMOBAaHUX pOCIMH OyJIo JIermie CHocTepiraTd Ha
¢dotorpadisix. [Ipu 11boMy HEOOXIAHO BCTAHOBUTH TPH PI3HUX CHUCTEMH 3MIIIAHOTO

HaCiHHH, SAK OIIMCAaHO IJIA «CeJIeKTUBHOTO TpaBO.l.,Z[HOFO».
,

Icmpykuii 0o npoeedennsn ekcnepumenmy:

1. [TouHITH MISUTEHICTH 3 BUHAYCHHSI CAHXPOHHOCTI MMPOPOCTaHHS HaciHHS. [le
— OOWH 3 TIOKAa3HUKIB SKWH, IMOBIpHO, Oyne 3MIHIOBATHCS CEpel IHAMBIAYMIB Yy
TOTTYJISIIII].

2. Buxopucraiite Bamy «OIiHKa MIHJIUBOCTI», 00 MPOCTIIKYBaTU PICT
pociuH y 4Yaci. Bu Oymere crmocrepiraTyi 3a YHCJICHHHMMH O3HAaKaMu, $IK1 37aTHI
BapilOBATH, OMKUCYBATU Ta BU3HAYATH KUTHKICHO KOXKHHH 3 HUX.

3. Sxmo Bu BukopucroByere 1o IlonaboBy Ilonmymsuiiiny Cucremy mis
«CenextuBHoro TpaBoinmHOro», TO BU MOBHHHI BHECTH JMYMHKU MeTenuka yepe3 10
JTHIB TICIISE TPOPOCTAHHS.

AKTHBI3YI0Yi 3alIUTAHHS TA 3aBJAHHSA
Ilepeo nouamkom excnepumeHnmy
1. Slxi o3HaKu pOCIAWH, Ha Bally IyMKy, MOXYTb 3MIHUTHCA TPOTATOM
KUTTEBOTO ITUKITY?
2. Illo Bam Tpeba 3poOUTH TSI TOTO, IIOO OIIHUTH 3MIHU B ITUX O3HAKAX?
llicna 3a6epuienns excnepumenmy
1. SIxa 3 O3HaK, SIKy BU CIIPOTHO3YBAJIM, CIIPABIl BUSIBUJIACS MIHJIUBOKO CEpe/l POCIIHH?
2. 1o Take miama3oH 3MIiHU O3HAKHU?
3. [n1s sIKOi O3HAaKH, HA Ballly TyMKY, ICHY€ T€HETHUHa OcHOBa sl 3MiH? OCHOBa
HABKOJIMIIIHBOTO cepeioBuina? Binmnosink NOsSCHITS.
4. Un Oynm iumi o3Haku, siki 3MiHroBanucs? Illo 1me 3a o3Haku 1 SK BOHH

3MIHIOBAIUCA?
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5. lllo morno OyTu mepeBaror i IHAWBIIYYMIB, SIKi BOJIOMIIOTh TEBHUMU
3MIHAMM O3HaKW (HampHKIaJ], HalHWXK4Yl a00 HaWBuul BenuunHu)? Bubepits oaux
MPUKIAJ 1 00rOBOPITH HOTO.

6. {5 xoua 6 0/1HIET O3HAKHU OMHIIITE CIICHAPIM.

Mogeab «Cuib 3emuti»

Sk cinb BIUIMBAE Ha PICT pociuH? Y MOMyN[lil poCiauH AesiKi POCIUHU O1JIbII
CTIMKI1 JI0 BIUIMBY COJIi, HIXK 1HII. SIKIIO Tak, K Morja OyTH BHOIPKOBO BUBEICHOIO
Taka MOy, sKa 3/JaTHa BUTPUMYBATH OLIBIIT BHCOKY KOHIIGHTpaIlio coui?
Jlxepena coil B peaJbHOMY CBITI BKJIIOYAIOTh JOPOKHIO CLIb, IKY BHUKOPHUCTOBYIOTh
MIPOTATOM 3UMHU, Ta MOPCHKY BOY.

Cinb, sSIKy BH MOXKETE BHUKOPHUCTATH JJIA IIHOTO EKCIEPHMEHTY, — IIe J00pe
BiJlOMa XapyoBa Ciib, a00 XJIOpUJ HATPil0. AJie BU MOXKETE TaKOX BHUKOPHUCTATU
xyopuctuit kanbiii (CaCl,).

«Cimp 3emuti» € MISITBHICTIO, sIKa IpU3HAYeHa, 00 BiIMOBICTH HA BHUINE3a3HAYCHI
3alMUTaHHA. BHUKOPHUCTOBYIOUM TMOMYJIAIII0 IIBHIKOCTHIJIMX POCIWH, BH 3pOOHUTE
JeKIJIbKa BUOIPKOBUX PO3BeNEHb. JIJIs 1IbOrO BU 3aCTOCY€TE MPUHIMIIK BHOIPKOBOTO
PO3BEICHHS.

s nisIpHICTH CTIpsSIMOBaHA Ha BUKOPUCTAHHS COJIl SIK 3MIHHOI, SIKa BIUIMBAE Ha
PICT POCTIUH.

Heo0xinni marepiaum:

* Tpwu cucremu nomyssiii, yTBOpEH1 3 HACIHHS MIBUAKOCTUTIIUX POCIIHH.

*  Opun OcBITIIOBaHUHN By IMHOYOK.

e Opna OKOIMHA ITAJIALIA.

Ipumitka: Bu MoxxeTe BUKOpUCTaTH HACIHHS OYb-SIKOTO BHIYy POCIMH IS L€l
JUSUTHHOCTL. B Takoyk MOYKeTe 3aMIHUTH O/1K0Ty OAaBOBHSIHUM TAMITOHOM 200 TIEH3TUKOM.

[cTpykIii 10 TpOBEICHHS EKCIICPUMEHTY:

1. ITigrotyiite Tpu Pi3HUX COJBOBUX PO3UYMHU: AUCTUILOBaHY Boay, 2% ciib (2 T
xapuoBoi coii B 100 M1 Boau - Ounst 1/8 waiinoi moxkku) ta 4% cinb (4 1 comi B 100
MJI Boau - Outa 1/4 4aiiHoil oXkH). JIMCTHIIbOBaHA BOJIA CIIYTYE KOHTPOJIEM, a JIBi
KOHIIEHTpAIIll COJIOHOT BOJIM JTO3BOJISITH BaM MOPIBHATH SIK Pi3HI PiBHI COJIl BIUTMBAIOTH
Ha BIITBOPEHHS POCIIHMH.

2. JlomaiiTe oJuH 3 BapiaHTIB PO3YMHY J0 TITMOOKOI OCHOBH KOXHOT ITOMYJISIIIIAHOT
CUCTEMH.

3. YcraHoBITh MPHUOJIM3HO PIBHY KUIBKICTh HACIHHS B KOXHiH cuctemi (15-20).
Yac nociigy NOUYMHAETHCS 3 1I€T BIIMITKH.

4. YcTaHoBITh KOXHY cucteMy B OciTiaoBaHoMy byaunouky. IIpopocii
POCJIMHYU TTOBHUHHI 3HaXOAUTHUCA Ha BifcTaHl 10 cM BiJ CBITIIA.

5. SIK TITBKM POCIMHU MPOPOCIH, 3AIMLIITH iX OJHAKOBY KUIBKICTh y KOXHIM
cuctemi (Hanpukiaz, 10-15 pociun).

6. [IpociiakyiTe picT pOCIUH Y KOKHIN CHCTEMI B Yacl.

7. SIK TINBKW POCHWHU TIoYanu 1BicTy (pubau3HO 14-uii 1eHb), BAKOPHUCTANTE
Bamty biokony s 3anuieHHs. 30epiTh MUJIOK 3 KBITIB OJIHIET POCIHHM 1 TIEPEHECITD
Ha KBITH 1HIIIO1. Bu MOXeTe Takok 3p00UTH 1€ MATISIPHUM TTEH3IUKOM 200 OaBOBHSIHUM
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TaMITOHOM.

8. [Iponomsxre 3ammmneHHs 1mie 4-5 nHiB (o 18-ro mus). [licns mporo BimmmumyiTe
OyIb-siKi HOB1 KBITH.

9. [IpoioBkTe MOCTayaTH BiAMOBIAHI COJIOHO-BOJHI PO3YMHHU B KOXKHY IUIAIIKY,
BUPOIIYBaHUX CUCTEeM 110 20-22-T0 JHSL.

10. [IpunuHITH TOJIUB 1 AalTE POCIMHAM 3aCOXHYTHU J0 XPYCTKOTO KOPHUYHEBOIO
CTaHy.

11. Ha omuH paeHb yCyHBTE BOAY, BIJI3HAYTE TPHU IHAMBIAYYMH B KOXHIN
MOMYJIALII, SKI BHAAIOTHCS JIimIIe 30€pe)KCHUMMH Ta BIITBOPCHUMHM, HDK 1HIII, 1
MpOMapKylTe iX MEBHUM NUIIXOM (Hampukiaa, 3yOouuctka B rpyHTi). Lle OymyTh
POCIIMHH, 3 SIKMX BH 30epeTe HACIHHS JUIs1 BUOIPKOBOTO PO3BEICHHS.

12.Yepe3 TWwxkACHb pOCIUHH OyAyTh CYXUMH, a HaciHHS OyJe JO3pUINM.
PeTenbHO BUITYUiTh CTPYUKH 3 POCMHHUX 1HIMBITyYMiB, SIK1 BH BiliOpasiu.

13.36epiTh HACiHHS 3 IUX CTPYYKIB, TPUMAIOYU HACIHHA 3 KOXKHOI MOMYJISIT
OKpEMO.

Buoipkose po3BeaeHHs

1. Buxopucraiite aHaIori4H1 IHCTPYKIIii JJ1s1 BUOIPKOBOTO PO3BEICHHSI.

2. 3aciiite HaciHHsA, 310paHl 3 POCIWH, BUPOIIEHUX Y KOKHOMY 3 BaplaHTIB Y
CUCTEMHU 3 aHAJIOTTYHUMU PO3UMHAMH.

3. Ilpoctexrte, sIK POCAMHU BIKUBAIOTH 1 BIATBOPIOIOTHCS B HACTYITHOMY
MTOKOJIIHHI.

AKTHBI3YyI0Yi 3alIUTAHHS

llepeo nouamxom excnepumenmy

1. YoMy Mae wMicrie JuIle BIDKMBAaHHS Ta BIITBOPEHHS OKPEMHX POCIHH
MOPIBHSHO 3 1HIIKMMU B OJHIH 1 TiH K€ MOIyJIsLli?

2. SlkuM 4YMHOM Kpallle BIKHBAHHS Ta BIATBOPEHHS MOXE CTAaTH OLIbII
3arajJbHUM y HACTYITHUX TTOKOTIHHSX POCIHH?

3. SIx KOHIIEHTpAIlisl COJIl Y BOJIHIM MMiJICTABIIl MOKE€ BIUIMHYTH Ha 11e?

4. SIxo BU XOYETE OJIep KaTH TOMYJISAIII0 COJIECTIMKUX POCIHH, K BU MOXKETE
1e 3poouTH?

5. SIk BM J13HA€ETECH, MO AOCATIIH YCIiXY?

Iicna 3a6epuienns excnepumenmy

1. Ilo BimOyBanocsi MPOTITOM EKCIIEPUMEHTY 3 POCIMHAMH, BHPOIICHUMH Ha
muctiuiboBaHiil Boni? Ha 2%-my dizionoriunomy po3uuni? Ha 4%-my ¢izionoriyHomy
po3umHi?

2. 5IkOM poOCIMHM B KOXHIA TOMYJAIIl 3aMWIIAIUCH TSI BIATBOPECHHS
HEYIIKODKEHUMH (TOOTO HE BUOMpanuch O Ti, 1m0 OiIblle BIUIUIM), 4Yu OyJio Ou
HACTyIHE MOKOJIIHHS POCIIMH CX0XKUM? ApryMeHTYyWTEe Bally BiJIIIOBI/Ib.

3. SIxkOu BM 310pany HACIHHS 3 HAWOUIBLI YIIUIJIMX POCIWH, 110 BU MOTJU Ou
OUIKYBaTH B HACTYITHOMY MOKOJIIHHI? ApryMEeHTYHTE Ballly BIAMOBI/b.

4. Yu icHye coIbOBUM BIIOIp MOMYJISIIT CTIMKUX pociuH y npupomi? [ToscHiTh, sk
11 MO>KE B1IOYyBaTHUCSL.

Moaeab «CejieKTUBHE TPABOIIHE)
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Sk BiAOMPAIOTh TUYMHKH O171aHa PIMaKOBOTO POCIMHHU JAJISL CBOTO KUBJICHHS?
i tuuMHKY HAJAIOTh MEepeBary AUTTHKAM 32 Y4acTIO POCIHH 3 POJMHU XPECTOIBITI,
SIKa OXOIUTIOE KaImyCTy OpOKOJIi, OpIOCCEThChKY KAmyCTy, TipUuIlto, peauc Tomo. OnuH
BUJ — Brassica rapa, 0XOIUTIOE€ KUTANChKY KamyCTy Ta IIBUAKOCTHUIJI POCIHUHH, SKI
BUOIpKOBO Oyiu BuBeAeHI1 po3pooHuKoM [smkoroi bionorii [Toom Binbsimcom. Bee
1€ PI3HOBUIU OJIHOTO 1 TOTO * BUIY, TaK IO X MOYKHA BBAYKaTH yYaCHUKAMU OJHIET 1
TI€T % MOIMYJISIIT, KOJM BOHU BUPOIILYIOTHCS Pa30M.

CenexTHBHE TpaBOigHE — L€ MALUIBHICTH, KA CHOpPSMOBaHA HA JIOCHIIPKEHHS
J000PY POCIMH YIS BIAKJIATAHHSA JMYMHOK OLTAHOM KAaIyCTSHHM Y MeKax IOITYJISIi
Brassica rapa. JIns NOpiBHAHHS BHCISHI TAKOX POCIWMHH cajiaTy MOCIBHOTO. SIKIIo
JMYUHKY SKUBIISITHCS BUOIPKOBO, BOHM MOXKYTh BBAXXKATHUCS YMHHUKAMH TPHUPOJIHOTO
n06opy. MokHa OYiKyBaTH, 10 TaKi YMHHHUKH 3MYCSTh MOIYJSIIO PO3BUBATHUCS B
MIEBHOMY HaIpsMKY.

Heo0xinni MmaTepiaum:

* Tpu cuctemMu NOMyJIALiNA, CTBOPEH] BIAMOBITHUM HACIHHSIM.

* OIMH PO3CaIHUK XPECTOIBITUX.

» OnuH OcBiTOBaHUN By TMHOYOK.

IHempyKyii 00 npoeodeH s eKCnepUMEHM).

1. SIKio BM BHUKOPHCTOBYETE TY K CUCTEMY, L0 1 A «OLIHIOBaHOI 3MIHKY,
HOYHITH 1IeH ekcriepuMeHT uepe3 10 IHIB micias MPOPOCTAHHS.

2. o6 mouatu Baml E€KCHEPUMEHT, OOCPEKHO 3HIMITH YHCICHHI JIMYUHKU 3
po3caaHuka XpecToupiTux. BaM notpiOHo, mprHaiiMi, 3 AH1 111 KOXKHOI CHCTEMM.

3. 3abe3nedre OJHAKOBOKO KUIBKICTIO JIMYMHOK KOXKHY cUCTeMy? copoOyiire
PIBHOMIPHO 1X OIIUPUTH, TOMILIAIOYH B OCHOBY CTE€0JIa POCIIUH.

4. TlpuHaiiMHI OJMH pa3 Ha JIEHb MPOTATOM EKCHepUMEHTy (3-S5 NHIB) poOITh
CIIOCTEPEKEHHS. 3amucyiTe, J€ 3HAXOAAThCS JHYMHKA 1 1[0 BIAOYBaeThcs 3
MOMYJISILIEI0 POCITUH.

5. IlopiBHsiiTe o/iep>kaHi BaMU Pe3yIbTaTH 3 HAITUMU JTOCI1IKEHHSIMH.

AKTHBI3YyI0Yi 3aIUTAHHSA

1.Yu BUABMIM JTMYUHKY O11aHa PIMTaKOBOrO BUOIPKOBICTD Y MO1IaHHI POCTUH?

2.Yu moxke OyTu pUpOoHUMA J001p 3yMOBJICHHUM )KUBUMU OpraHi3MamMu?

3.B sxomy HampsMKy pO3BHUBaTUMETbCS BHUXIJIHA MOMYJISLS, SIKIIO MPOJOBKUTU
TEPMIH 11 iCHyBaHHS?

4. Sk, Ha Ballly TyMKY, BIIOYBa€ThCs MPOLIEC PO3MI3HABAHHS JIMUMHKAMU POCIHH?

5. SIxa 3MiHa B POCIMHHIN MOMYJIALIT Jala MOKJIMBICTh IEBHUM BapiaHTam OyTH
BIJIIOpaHUMU Ha NPOTUBArY IHILIUM?

41



IpakTnuHe 3aHaTT Ne$

Tema: «Oninka epeKTUBHOCTI Ta 0e3MEeYHOCTI Pi3HUX THIIIB 100pUB
JJISl arpo- Ta JIyYHUX LEeHO03iB»

MeTta: 10CHIAWTH BIUIMB PI3HUX JOOPHUB Ha IMOKA3HUKH IPOJTYKTUBHOCTI Ta
€KOJIOTIYHOI OE3MEeKH CUIbCHKOTOCIOMAPCHKUX KYJIbTYp, @ TaKOXX Ha CHEPrito
IIPOPOCTaHHSI HACIHHSA 1 PICT CISHIIIB.

3aBaaHHA:
CrtBopenns mozeni «Y noOproBane nosue», «KociHHs Ta y1oOproBaHHS.

Mamepianu ma o001a0HAHHA: HACIHHA C/2 KyIbmyp (KYKypyo3u, 20poxy,
nuwenuyi), oucmunvosana 6ooa;, KMnQO,, mepmocmam, cmaxan 200-250 mn; epynm,
mepe3u, pi3Hi munu 0o0pus;, OUCMUTLO8AHA 600d, OOHOPA308l NIACMMACO8I CMAKAHU
micmkicmio 20 mn — 10 wm.; epynm — 3 ke, miHepanvhi 0obpusa (kanititi, pocgopkHi,
azomui — no 200 e). Hacinnsa nwenuyi (8isca), keaconi (no 100 2), oucmunvosana
6ooa (1 1), mepe3zu; MIKPOKOCM 3 THOMOM, 2A30HHA cymiw muny «IHOycmpianvHay.
Cknao oanoi cymiwii Haubinbue HAOIUNCEHUU 00 CMPYKMYPU MUNOGUX JIYUHUX
uenosie i exnrouac maxi suou: Festuca rubra com L. (kocmpuys uepsona 3euuaiina) -
25%; Festuca rubra rubra com L. (kocmpuys uepeona) - 25%; Poa pratensis L.
(monxonie nyunuti ) - 40%; Agrostis stenois Sibth. (wemnuys monxa) - 10%. Hoowcuyi
O/ 3pI3aHHs mMpasu; MIKPOKOCM 3 HNEBHUM MUNOM 2PYHMIB, 2Him  OJis
80003a0e3neuenHss cpyHmy, 2as’oHHa cymiui muny «InoycmpianbHay, HOMCUYI 0714
,, CKoutyeantsa " 2a3onnoi mpasu, yci peakmueu ma kon6u Kvenvoans 0na eusnayenns
azomy, cynvamua kucroma numomoi eaeu 1,84, 30% nepoxcuo 6oouio, 25% po3uun
cecnemosoi coni, peakmue Hecnepa, In posuun NOH, naxmycoeuti nanip, KoiOu
Kvenvoans, mipni yuninopu, edekmponni mepesu, mipui koanou na 100 i 250 ma.

Teopemuuni gioomocmi

MinepanbHe XUBJICHHS POCIHH 3A1MCHIOETHCSA NUISIXOM aKTUBHOIO IPOLECY
BOMpaHHS MiHEPAJIBHUX COJIEH 3 IPYHTY y BHUIJISI KaTiOHIB Ta aHIOHIB KOPEHEBUMU
BOJIOCKAMH KIHYUKIB KOPEHSI.

EneMeHTH MiHEpaIbHOrO KHUBJICHHS 3HAXOIATHCA Y BOMPHOMY IPYHTOBOMY
PO34MHI 1 CTBOPIOIOTH MEBHUM (POH MiHEPATBLHOTO KUBJICHHS. [Ipy BHECEHHI B TPYHT
MIHEpaJbHUX T0OpUB HEOOX1THO BpaxyBaTH 3alac MiHEPAJIIbHUX PEUOBUH B HbOMY.

EdexTnBHa 30amaHcoBaHa cucTeMa 3aCTOCYBaHHS JOOpUB i 30€pekeHHS 1
MIJBUILEHHA POJIOYOCTI TIPYHTY 1 BpOXKAWHOCTI BHMAarae BpaxyBaTH OajaHc
€JIEMEHTIB HUBJICHHS Ta iX MIrpaiito. POCIMHN BUKOPUCTOBYIOTh OKUBHI PEUOBUHU
noOpUB HEMOBHICTIO. B cepeaHboMy xoegiyienm GuxopucmanHs MiHEpATbHUX
000puU8  CinbCbK020CNO00APChKUMU  Kyabmypamu cmanosums. azomuux 40-50%,
Gocpoprux 10-25%, xanitinux 50-60% Oitouoi peuosunu. BHeceHHs 100puB
MOBUHHO 3a0€3MeUnTH ONTHUMAIbHUI PIBEHh KOPEHEBOTO MIHEPAIBHOTO KUBIICHHS
KyJbTYp y CIBO3MIHI.
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BigHOmeHHsS KITBKOCTI TOXHBHUX PEYOBHH, BHHECEHOI 3 YPOXKAEM, [0
3arajbHOl KUTBKOCTI TOXHUBHOI PEYOBHMHHU, BHECEHOI 3 JOOPHBOM, CTaHOBUTH
Koe@iyienm GUKOPUCMAHHA NOMCUBHOI peuosunu Oobpusa. Ilin nopmoro odobpusa
PO3YMIIOTh 3arajibHy KiIbKICTh JOOpPHBa, BHECEHOIO IIiJI CUIbCHKOT'OCHOIAPChKi
KyJbTYPH 3a mepioj] iX BupolyBaHHs. KinbkicTe 100puBa, BHECEHA 32 OJJUH MPUIOM,
HA3UBAETHCS 003010 00OpuUsa.

EdextuBHicTh 100pHBa, BHECEHOTO IIiJI IMOIMEPETHIO KYIbTYpy, Ha JIPYTUH 1
HACTYIIHI POKW HA3MBAIOTh nicisadieto 0obpusa. JIisi BU3HAYECHHS ONTHMAJIbHOI
KUIBKOCTI JOOPHUB 1] 3allJTAaHOBAaHUI yposkail MOTPIOHO BpaxXyBaTH 1 Te, 110 YacTHHA
MiHEpaAIbHUX MOXKUBHUX PEUYOBHUH BUHOCUTHCS 3 YPOXKAEM 32 MEKI MOJIA.

OcHO8HI yMOBU, 3a SKUX MOMNCIUGE OOCACHEHHS 3aNIaHO8AHO20 YPOMCAIO
CLIbCLKO20CN00APCHKUX KYbmyp, susnayeri akaoemikom 1.C. [llaminosum, maxi:

1. BuzHaueHHss  piBHS  MPOAYKTHUBHOCTI  KyJObTYp 3a  KOe(illi€eHTOM
BUKOPHUCTAaHHA (DOTOCUHTETUYHO1 coHsuHOI paaianii (PAP) pocnuHor0.

2. BuzHaueHHS OTSHIIINHUX MOXJIMBOCTEH KYJIbTYPH YU COPTY.

3. ®opMyBaHHS Ha TMOJII ONMTUMATBFHIUX YMOB TSI POTOCHHTE3Y.

4. Po3pobneHHsT Takoi cUCTEMH JOOpUB, MpU SKIH MOXXKHA MaKCHMAaJbHO
BUKOPHUCTATH POJIOYICTh IPYHTY.

5. Po3po0iieHHsT KOMIUIEKCY arpoTeXHIYHUX 3aXOJlIB 3 ypaxyBaHHSAM MOTPeO
POCTIMHH.

6. YcyHeHHs BIUIMBY HIKIHUKIB 1 XBOPOO POCIWH, 10 HETaTUBHO BIUIMBAIOTH
Ha PICT, PO3BUTOK 1 ypOxkKal KyJIbTYp.

OT1xe, HEOOX1THO BpaxyBaTu BCl (DAKTOpH, 110 BU3HAYAIOTH PIBEHb YpOxKaro. I3
0aratbOX METOIB, 3allPONOHOBAHMX PI3HUMU ABTOpPaMH, HAMOUIbLI MOIYJISIPHUM €
oanancoeuii memoo. Jlns po3paxyHKy HOPMHU BHECEHHS a30THUX, (ochopHuX i
KaJIIMHUX JOOpUB MiJI 3aIUIAHOBAHUM YpOKail MEBHOI KyJIbTYPH POCIMHU HEOOXIIHI
TaKl JaHl:

® piBEHbB 3aIJIAHOBAHOTO BPOXKAIO 33JaHOI KYJIbTYPH;

® BHHOC MOXUBHUX PEYOBUH 3 YPOKAEM, BMICT X B OPHOMY IIIapi TPYHTY;

® Koe(]IIIEHT BUKOPUCTAHHS POCITUHAMU MOKUBHUX PEYOBHH 3 TPYHTY;

® KOE(IIEHT BUKOPUCTAaHHS POCIMHAMHU TMOXXUBHUX PEYOBUH 13 BHECEHMX
n00puB;

e Tum (PI3HOBUAHICTH) TPYHTY, Horo ximiuHe cepenoBuiie (pH rpyHTOBOTO
PO3YHNHY);

® BUKOPHUCTAHHS TMOCIBY(Ha HACIHHS, YU BUKOPHUCTAHHS BET€TaTUBHUX YACTHH)
POCTIUHH.

Po3paxyHOK mpoBOIATH 32 GOPMYIIOFO:

I noopuBa = (100 xB) - (IIx K;)/K;,
ne: B — BUHOC TTOKMBHUX PEYOBHUH 3 TPYHTY 3 YPOXKAEM KYJIbTYPHOI POCIUHH,
kr/ra; (Tadsm. 1); [T — BMICT MOKUBHUX PEUYOBHUH B OJHOMY IIapi TPYHTY, Kr/Ta; (Tad.
2); K1— xoedimieHT BUKOPUCTAHHS MOXUBHUX PEUOBHUH KYJIHTYPHOIO POCIHHOIO 3
rpyuty, %; (tabn. 1); K, — koedilieHT BHKOPHUCTAHHS €JIEMEHTIB >KHUBJICHHS
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KyJIbTYpH 3 100puB, siki OyayTh BHeceHi, %; (Tabn. 1); ]| mobpuBa — mo3a noOpuBa,
SKY PO3PaxOBYIOTh JJIs1 BHECEHHS; X — 3allJTAaHOBAaHUN yposKai, 1/Ta.

Moneab «Y100poBaHe moJje»
Inempykyii 00 niocomyeanHs HACIHHA

1. 3amounTH BifiOpaHe HACIHHA y JUMCTUIIbOBAHIM BOJII TakK, 100 PiBEHb BOJHM
HaJ HaciHHAM OyB 5-10 cM. Hacinas nepemimmaTu 1 BiiOpaTH, sike CTUTHIIO (CIUTHB).

2. Jlisi BUIyYEeHHS] TEXHIYHO ypa)K€HOTO HACIHHS 3aJMIIMTU Horo Ha 30 XB y
BOJI, IMICJIA YOr0 BOJY 3JIUTHU 1 BIAIOpaTH HACiHHSA, sSKe 30UIbIIMIOCS B 00'emi 3a
PaxyHOK MOIIKOAXEHOT 000JIOHKHU.

3. 3amounTH HaciHHeBHM wMatepian y po3uuHi KMnO, cnabo-poxxeBoro
KOJIbOpY Ha 15-20 XxB, MiCIst YOTO HACIHHS IPOMUTH TUCTHUIHOBAHOIO BOJIOIO.

4. HacinHeBuii MaTepial 3aMOYMTH y JUCTHIBOBaHIA Boali Ha | o0y B
TepMocTaTi npu Temnepatypi 20-22°C.

5. IIpopocie HaciHHS BUCAIUTH Y TPYHT.

Incmpykyii 00 cmeoperHst MIKpOKOCMIG:

1. ¥V rpyar (mpubnuszno 1,5 kr Ha 1 MIKPOKOCM) BHECTH JOCIHIKYBaHI
MiHepalibHI oOpuBa (amiauHy ceNiTpy, MpocTuil cynepdocdar, XJIOPUCTHIN Kaiil 13
po3paxynky 10 wmr mirodoi peuoBuHu Ha 100 r rpynry. OpraniuHi aoOpuBa —
6iorymyc 1 nrammnuii nocain (I11T) BHecTH Tak, o0 iX BMICT y TpyHTI ckiianas 2%.

2. llepemimiatu TPyHT pa3oM 3 JOOpHBaAMU 1 HACUNATH y HWIKHIO YacCTHUHY
MIKPOKOCMY.

3. Bucaguti HaciHHS JOCHIDKYBaHHX C.-T. KyasTyp (40-60 3amexxHo Bif
pO3MIpy) y TPYHT.

4. [lomutn  MIKPOKOCMH  JUCTWIbOBaHOW  Bojoro.  [lomami  rpyHT
3a0e3MmeuyBaTUMETRCS BOIOIO Yepe3 THIT.

(CxeMa eKCIIEpUMEHTY:

*  Kontpons (K) - rpyHT

* Bapiant 1- K+ NPK

* Bapiant 2 - K + 6iorymyc

*  BapianTt 3 - K + nramuHuit moci

[TapameTpu, Ba)JIHBI IPU JOCITIHKECHHI

» Enepris npopocTaHHs;

*  (CXO0XICTb HaCIHHS,

* BwmicT HITpaT-10HIB.

BusHauyeHHs eHeprii Ta CX07KOCTI HACIHHA

Cxema 0ocnidy: xoutpoiib (K) — rpyHT 6e3 BHeceHux no0puB; BapianT I — NPK
3 po3paxyHky 10 mr agitouoi pedoBunu Ha 100 mr rpynty; Bapiant II — NPK 3
po3paxyHky 20 mr nirouoi pedoBuau Ha 100 Mr rpyHry.

Xio pooomu.

1. Bigibpatu mo 50 mT M0OpOSKICHMX HACIHWUH IMIIEHUINl Ta KBacoii. 2.
3amounTu BigiOpane HaciHHsS Ha 15-20 xB y po3unni KMnO, poxeBoro Koiabopy.
[Ticass 4oro HaciHHS MPOMHUTH JUCTHIBLOBAHOIO BOJOIO. 3. 3a Yac HaMOYyBaHHS
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HACiHHS BiIBXXUTH B KOxHHM ctakad mo 200-300 r rpynty. 4. Buectu y nepri
YOTUPHU CTakaHu J00puBa 3 po3paxyHky 20-30 Mr aAiro4oi pedyoBHMHHU J00pHBa
KOXKHOTO BHUAY. 5. Y HACTYIIHI YOTHPU CTaKaHW BHECTU y TPYHT TOJIBIMHY H03Y
MiHEpaIbHUX J100OpUB. 6. Y KOHTpOJIbHI CTaKaHU BHOCSTH TPyHT (0e3 AoOpuB). 7.
I'pyHT y cTakaHax 3BOJIOKYIOTh 1 BUCIBAIOTh BifiOpaHi HaciHuHU (110 10 T Ha OIMH
CTaKaH).

3akianeHi Ha 3aHATTI JOCTIAN MOTPEOYIOTh CUCTEMATUYHUX CIIOCTEPEKEHbD, SIKI
IIPOBOJISATHCA 11032 3aHATTAM. 30KpeMa, HEOOX1AHO MiATPUMYBATH BOJIOTICTh TPYHTY
Ha piBHI 01u3bKk0 70%. He MoxHa JOBOJUTH 70 IEPECUXAHHS 1 TTOJIMBATH HAJMIPHO.
lle BrMHE HA pe3yNbTaTH AOCTIAY. BiqMi4aroTh yac MosiBU NEPUINX CXOJIIB, EHEPTII0
MIPOPOCTAHHS Ta CXOXKICTh HACIHHS JOCIIHKYBaHOI pociuuu (y %).

Eneprito mpopocTanHs BU3HAYAIOTh HA mpemitl IeHb 3a (HOPMYIIOLO:

E=a:b*100%,

ne E - BiICOTOK HACiHHS, 11O MPOPOCIIO 3a TPU JHI; @ — KUIBKICTh MPOPOCIOTro
HAaCIHHS (YU KITBKICTh CXOMIB); b — KUTBKICTh BUCAKEHOTO HACIHHS y CTaKaH.

Eneprist npopocTaHHs CBITUUTH MPO JAPYXKHICTh MOSBH CXOAIB, [0 Y MPAKTHIIL
CUIBCBKOTO TOCIOJIAPCTBA € YK€ BaXJIMBUM. AHAJOTIYHUM CIIOCOOOM BH3HAYAIOTh
CXOXICTh HACIHHS Ha cbomull 1eHb. BogHovyac (QikcyroTh MOPGOIIOTiUHI 0COOIUBOCTI
CISIHIIIB YTIPOJIOBXK decsimudenHo2o nepioay.

[licns mporo CisiHINI BUHUMAIOTh 3 TPYHTY, NMIPOMHBAIOTH 1 MPOBOJSATH BUMIPH.
JlaH1 3aHOCSITH Y 30IIMUT JIsl TAOOpAaTOPHUX 3aHATh. BiMiualOTh y CISHIIB 3arajbHy
JOBXHHY POCJIMH, BHCOTY HAJ3€MHOI YAaCTHHH 1 KOPEHEBOI CHUCTEMH, pPO3MIpU
JUCTKIB TOCHI)KYBaHHUX POCIUH B 000X JOCIIIAX.

[Ilogo MOpdoNOriYHUX O3HAK, TO HEOOX1IHO 3BEPHYTH yBary Ha MOTYXHICTb 1
XapakTep PO3BUTKY KOPEHEBOI CUCTEMU 1 HAJI3EMHOI, 1X CIiBBiHOIICHHS.

OTpumaHni pe3yJbTaTu JOCIIKEHb TPOAHATI3YBATH 3a TAKOK CXEMOIO:

* IOPIBHSTH 32 TEPMIHOM IOSIBU MEPIINX CXOJIIB KOKHOI JOCI1HKYBAHO1
KyJbTYpH y KOHTPOJII Ta 000X BapiaHTax JOCIIY;

* TIOPIBHSATH BIJMOBITHO 32 €HEPTIE€I0 TPOPOCTAHHS KOXKHOI KYJIbTYPH, 3aJIEKHO
B1JI 103 MiHEPAIBHUX JIOOPUB;

* TOPIBHATH 3arajbHy CXOXICTh HAcCiHHA (L€ TMOKAa3HWK MEHIN Ba)KJIUBHM,
OCKUJIBKH TS 1OCI Ty Oyi10 BiiOpaHe KOHAMIIHE )KUTTE3MaTHE HACIHHS ),

* MOPIBHATH 32 BIUTUBOM Ha PICT HAJ3€MHOI YaCTUHU POCIHMH W TMOTY>KHICTh
PO3BUTKY KOPEHEBOI CHCTEMH JECATHUIACHHUX CISHINB OKPEMHUX BHUJIIB, 3aJICKHO BiJl
703U BHECEHUX MIHEPATbHUX JOOPHB.

Ha ocHOBI 1pOro 3poOMTHM BHCHOBOK NpPO BIUIMB Ha POCIMHY HEBUCOKHX 1
BHUCOKHX 703 MIHEPAJIbHUX JOOpPHB.

Mogaeab «Y100proBaHa JyKa»
Jlo6ip 006pus 0151 KOpMOBUX Y2i0b HA NEBHOMY MUNL 2PYHMIE.

VY KOMILIeKCI 3 MIJICISHHAM TPaB Ta IHIIMMH 3aX0JjaMHu y1I00prOBaHHS HAOyBalOTh
BEJIMKOIO 3HAYEHHsI B MiJBUIICHHI MPOIYKTUBHOCTI KOPMOBHX yrifb. ¥ 100 kr ciHa
mictutbes 1,5-2 kr N, 0,4-0,5 kr P,Os Ta 1,5-2,0 xr K,0; B 100 kr cyx0i nmacoBUIiHoO1
TpaBu BiamnosinHo — 2,5-3,0; 0,6-0,7 Ta 2,5-3,0 kr, a mpu ynobproansi — 3,0-3,5; 0,8-
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1,0 ta 3,0-3,5 xr. [lis 106puB Ha MPOAYKTUBHICTH CIHOKOCIB Ta MACOBHIL y 3HAYHIN
Mipil BU3HAYAETHCS SIK TUTIOM KOPMOBHX YT1/1b, TaK 1 TUIIOM IPYHTIB.

Hanpuxnan, Guibimn Bucoka aisi pocopHHX IOOPUB BIAMIYAETHCS HA JIyKax,
PO3MIIIIEHUX Ha TOp(’SHUX IPYHTaX, a TAKOK HAa HU3MHHUX JyKaxX, a HU3bKa — Ha
CYXOJITbHUX Ta 3ariaBHUX. KamiiiHi goOpuBa Oulbil €dEeKTHBHI Ha OCYIICHHX
Topd'THUKAX Ta HU3MHHMUX JyKaxX 1 3A1MCHIOIOTh MEHITY JIII0 Ha CYXOAUIbHUX CYXHX.
Cnalbka YyTJIMBICTH 1O a30THUX JOOpPHB CIIOCTEPITAETHCA Ha CISHUX JyKax Ta
MACOBMINAX, PO3MIIIEHUX Ha OKYJIbTYpEHHX TOp(]’ SHHMKAX, a TaKOXX Ha JyKax Ta
MaCOBUIIIAX 3 BUCOKUM BMICTOM Yy TpaBocToi 6060BuX pociuH (30-50%). HaiiOinbm
BUCOKa [isi (ochopHO-KamiiiHUX MOOpPUB BiIMIYAEThCS B TIPChKUX paiioHax. Ha
CITHUX JIyKax Ta MAacOBUINAX [is JOOpPUB BHINA, HDX Ha MPUPOAHMX KOPMOBHX
YTiISX.

Incmpykyii 00 cmeoperHst MIKPOKOCMIG:

1. JIns mocTiiiHOTO 3a0€31meueHHs] MIKPOKOCMIB BOJIOI0 BUKOPUCTATH THIT.

2. AKypaTHO TMIANYIIUTH TOBEPXHIO TPYHTY TpaldenbkaMu JUis Ba3OHIB,
3aJIMILAI0YH MUIKI IpAMI OOpO3HH.

3. ['a30HHY CyMill y MiKPOKOCM BHCISTH 3 po3paxyHKy 1 Kr HaciHus Ha 25 M
JJ1s1 IbOTO PO3AUTUTH HACIHHS Ha 4 PIBHUX YAaCTHHHU 1 K MOYKHA PIBHOMIpHIIIE 3aCisITH
KOKHY TUIOILTY.

4. 3acTocyBaTu CXeMy €KCIIEpUMEHTY Ta JI03U J100pUB K Y MONEPEIHIi poOOTI.

5. Ilicnga mociBy TpaBu, TPYHT Yy MIKPOKOCMI OJMH pa3 Jo0pe MOJUTH
IMCTUIIBOBAHOIO BOJOK0. [logani rpyHT 3a0e3neuyBaTuMEThCsl BOJIOKO Yepe3 THIT.

Inecmpykyii 00 npoeedenus excnepumenmy:

1. Yepe3 Micsmp BiI NOCIBY Ta30HHOI TpaBW 3pi3aTH 3€JIEHYy Macy B YCIX
MIKPOKOCMaX.

2. BU3HauuTH cUpy Macy HaJ3eMHO1 YaCTUHU JIJIs1 KOKHOTO BapiaHTy.

3. Buznaunt abCONMIOTHO CyXy Macy IIMX >K€ 3pasKiB, BHUCYIIMBIIM iX B
aTIOMIHIEBUX OFOKCaX JI0 MOCTIMHOI MacH y TepMocTarti npu temmneparypi 105°C.

4. Po3paxyHOK CyX0i MacH MPOBECTH SIK IPH BU3HAYEHHI CYXOi MacH JIMCTKIB y
moeni «HetTtoy.

5. BuzHaunTu BMICT HITPATIB y 3€JIEHIA Macl POCJIHMH 32 METOJIUKOI0, OTTMCAHOIO
B MOJieNIl «Y TOOpIOBaHe MmoJe».

Mogens «KociHHs Ta y100prOBaHH»
Jocnioocennsn inmeHcusHOCMi BUHOCY OIO2EHHUX eJleMEeHMIB 3 2PYHMY
JIYYHUMU POCTUHAMU.

[lotpeba B moOpuBax 30UIBLIYEThCA IMPHU OaraTopa3oBOMYy CKOIIYBAaHHI Tpas.
Oco0mmBO TOCTpPOIO € I mpoOsiema Al KOPMOBUX VIiib HA TPYHTAX 3 HU3BKUM
BMICTOM a30Ty.

Inempykyii 00 8uU3HaveHHs 6MICMY 3a2albHO20 A30MY MIKpomemooom Kvenvoans:

Ipunmmn meroxy. Matepian 030JSIFOTh MOKPUM O30JIEHHSIM 3 CYJb(AaTHOIO
KHCJIOTOIO, a JIJIsl MPUCKOPEHHSI MiHEpasti3allii, KpiM TOT0, T0Jat0Th IEPOKCHUI BOTHIO.
[Ipu MOkpoMy 030Ji€HHI a30T 3BUIBHAETHCA B (Dopmi amiaky, sIKHH 3B'SI3YEThCS 3
CyJb()aTHOIO KHCIOTOIO 3 YTBOPEHHSIM CYIb(haTy aMOHIO.
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[e#t po3unH HEUTPATI3YIOThH JIyTOM, BHACHIIOK YOTO BUAUISIEThCS amiak. [ToTim
nonaroTh peaktuB Hecnepa (K,Hgl,), saxuii 3 amiadauM a30TOM YTBOPIOE HOAMCTHIA
MepKypiii-amoHid. Po3unH HaOyBae »KOBTOrO 3a0apBlIEHHS, IHTEHCHBHICTH SIKOTO
3QJIEKHUTH B1JI BMICTY coJie aMoHit0. [Ipy BUCOKOMY BMICTI a30Ty 3abapBiieHHs Oyje
opamxkeBe. Ha ¢Qorokonopumerpi BH3HAYalOTh ONTUYHY TYCTUHY pO3YUHY 3
3aCTOCYBaHHSM 3€JCHUM CBITIIODUIBTpa ab0 Ha crekTpodoTomerpi npu 410 HM 1
IOTIM 3a JOMOMOTOI0 KajliOpyBaJbHOI KPHUBOI PO3pPaXxOBYIOTh BMICT a30Ty B
JOCJIIJIPKYBaHii mpooi.

Mokpe 0301enna

1 3Baxutu 0,5 r cyxoi mpobu pociuHHOro Matepiany abo 0,3 r rTpyHTy,
noMicTuTH y Konoy Keenbnamnst emuictio 250 mot.

2. Mipaum numigapoMm y koiOy monutd 10 Mi1 KOHIIEHTPOBaHOI Cyib(paTHOI
KucioTu (muromMa maca 1,84), obGepexHo nepeMlmaTH (JlerkuM TOKayyBaHHSIM
KOJIOM), II00 HAaBaXKKa 6yJ1a 3MOYEHA KUCJIOTOIO 1 3aJIHIIITh Ha Hid.

3. BMmicT xonmbu Harpité Ha eIeKTpOoIUIMTIH abo minfaHiid Oani. Yepes 20-30 xB.
nonatu 1-2 mu 30% mnepokculy BOAHIO Ta MPOJOBXKUTH HarpiBaHHs. Yac Big yacy
HarpiBaHHS TPUIHUHSATH 1 MICIS JESKOr0 OXOJIOMKEHHS B KOJIOY J0JJaBaTH HEBEIUKY
KUIbKICTh  30%-ro po3uMHy MNEPOKCHAY BOJHIO 1 3HOBY HarpiBatu JI0 ITOBHOTO
3HeOapBIIEHHS BMICTY KOJIOU 1 OJIep>KaHHSI PO30POT0 PO3UUHY.

36’a3y6aHHA Kanbyilo ma MAacHilo 8 KOMNIEKCHI CHOJYKU (0Jis1 NONEPeOdtCeHHs
BUNAOAHHS 0CAOY NPU NIOTYIHCYBAHHI POZUUHY)

4. Ilicns 3akiHYEHHS O30J€HHS BMICT KOJIOM OXOJIOAUTH Ta 0OEpeKHO
PO30aBUTH TUCTUIILOBAHOIO BOJIOKO 1 IEPEHECTH Y MIpHY KOJIOY Ha 250 M1, JOJTUTH 10
MITKHU JUCTUJILOBAHOIO BOJIOIO Ta I0OpE mepemiliaTu.

5. IMicns BimcTorOBaHHS B3STH MiNeTKOr 10 M po3uMHY, NOMICTUTH y MipHI
konou Ha 100 mu, gomutu 20-25 M qUCTUIBOBaHOI BOAH, 5 il 25%-T0 po3unHy
CETHETOBOI COJIi, KWHYTH MAaJICHBKHI IIMATOYOK JIAKMYCOBOTO Tamepy Ta PeTeabHO
nepeMilaTH.

Lionyscysanns po3uuny

6. [lpoBecTnn HelTpanmizamito po3unHy. [lo kpamsx 3 Oroperku noxat 1 H
po3unH KaOH 1o mocuHiHHS JTaKMYCOBOTO MAIipIls, MICAsS 40ro 00'eM po34MHY B
KOJIO1 JOBECTH IUCTHUIBOBaHOK BOAOK 10 80-90 M. 3akiHUeHHS HEHTpasizamii
BU3HAUMTH 32 TOCUHIHHAM JIAKMYCOBOTO TIATTiPIISL.

Ymeopenns tiooucmozo mepKypiti-amoHito

7. Jlo noOpe mepeMilliaHoTo pO34MHy jAojaTd 4 M peaktuBy Hecrepa, 3HOBY
nepemimary, 00'eM po3urHy JOBECTH 10 MITKH (10 100 Mi1) TUCTHUIHOBAHOIO BOJAOKO 1
e pa3 nepemMimiaTu.

8. Uepes 15 xB. Ha (POTOKOIOPUMETPI BUMIPSITH ONTUYHY TYCTUHY PO3UUHY (3
3€JICHUM CBITJIODUIHTPOM) 1 pO3paxynTe BMICT a30Ty 3a (hOPMYJIOH0:

CN=CX‘(250:V’1’I’I),)1€

Cy - BMicCT a30Ty B 1 Kr cyxoi npo0u, T;
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Cx - kuibKicTh MT a30Ty B 100 M KOJIOpMMETPOBAHOTO PO3YMHY, 3HAMICHA 32
KaJliOpyBaIbHOIO KPUBOIO;

250 - 3aranpHUil 00’€M PO3UMHY, OJI€P >KAHUI MICIS MOKPOTO O30JICHHS, M

V — 00’eM, B3ATHI Y MipHY KOJIOY JIJIsI KOJIOPUMETPYBaHHS;

M - HaBa)kKKa CyXoi MpoOu aHaJi30BaHOTO MaTepiaiy, T.

Jlnia mepepaxyHKy JaHUX Ha MPUPOAHY BOJIOTICTh X MHOXKaTh HAa KOE(IIli€HT
rirpockomiydocTi: Kr = 100-x/100, ne X - BiZICOTOK BOJIOTH.

Inempykyii 00 nposedenHs ekcnepumenmy:

1. Ko ra3oHHa TpaBa IOCSTHE BUCOTU 7 CM, 3pOOUTH MEPIIUI YKIC 1 MAPIKTE
il 1o 5 cm.

2. Y 3pi3aHiii TpaBi BU3HAYUTH BMICT a30Ty 32 MeTo/1IoM Kpenpaas.

3. [ToBTOpHTH 1IIE ABA pa3u yci oneparii.

4. TTopiBHATH BMICT a30TYy B 3€JICHI Maci MEePIIOTo, IPYyroro Ta TPeThOro YKOCY.

5. Bu3HauuTH BMICT a30Ty B CEpeIHBO3MIIIAHIM MpPoOl TPYHTY Ha MOYATKY
€KCIIEPUMEHTY Ta 110 3aKIHYEHHIO EKCIIEPUMEHTY B IIapi IITMOMHOK0 1-2 cMm.

3apnanns 1.

Po3paxysamu Hopmu 6HecenHA a30mHux, Qocgopuux i KaniuHux
MIHEPaIbHUX 000pUE NI 3anPONOHOGAHY KYAbmypy I 3an/1aHO8AHULL 8PONHCAIL.

[Ipu BUKOHaHHI 3aBJaHHS BPaxOBYIOTh THUIl IPYHTY 1 BIJIMOBIIHE JOOPHUBO
a30THe, KaJiiiHe, pochopHe. OkpeMo po3paxyBaTH HOPMH BHECEHHS iX 3 PO3PAaXYHKY
BMicTy B HEHX Aitouoi pedoBuHH N, P,0s5, K,0. HeobOximHi mis po3paxyHKy AaHi
B35TH 13 Ta01. 1-4, 0 CTOCYIOTHCSA BUHOCY MOKUBHUX PEYOBHUH 3 IPYHTY 3 YPOKAEM
PI3HUX KyJIbTYp; KOE(DILIEHTH BUKOPHCTAHHS POCIMHAMHM IOXUBHHUX pPEUYOBUH 3
IPYHTY, BMICT MTOKUBHUX PEYOBUH B OJTHOMY IIapi IPYHTY.

BusnauenHss 103 J0OpUB 3a pPO3PAaxXyHKOBUM METOJAOM TiJ 3alIaHOBAaHH
ypoxkail (KyJabTypu B 1I/Ta) mOpoBecTH 3a (HOpPMyJIOw0, TMOJAHO B TEKCTI.
Po3paxyHkoBi gaHi BHeCTH B TaoI. 1.

Tabmuns 1.
BuHOC MOXXMBHUX PEUYOBHUH 3 TPYHTY 3 YPOJKAEM KYJIBTYPHOI POCIIMHU, KI/Ta;
IToxa3HukHn N P,Os K,O
1. 3amnmaHoBaHMil ypoxkai
KYJIbTYpH. ..

2. BuHOoC MOXUBHUX PEYOBUH 3 ypoxkaeMm, kr/ra (B).

3. BmicT noxkuBHMX pedoBuH y rpyHti, Mr/100 rp (I1).
4. KoediieHT BUKOPUCTaHHS MOKMBHHUX PEYOBUH 3
opHoro mapy rpysry, % (Kj)

5. KoedimieHT BHKOpUCTAHHS TOXUBHUX PEYOBUH 3
no6pus, % (K»)

Ipumitka. Ilicns mpoBeneHHS PO3paxyHKIB OTpUMAETe MOTpedy BUOpaHOI
KyJIbTypu B eneMeHTtax skuBieHHs: a3oTi (N), dochopi (P,Os) ta xamiro (K,0). i
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pe3ynbTaTH, SKi BIJOOpaXKaloTh KUIbKICHY MOTpeOy B JiI0Uild PEYOBHHI, MOTPIOHO
MEPEeBECTH y Macy MEeBHOro J00pMBa a30THOTO, KaliiHOTO, (hochopHoro, sike Oyxae
BHOCHUTHCS T ITIO KYJIBTYPY.

Jns  1mporo moOTpiOHO CIUIaHYBaTH, sIKI MiHEpajabHI J00puBa Oyjaere
BUKOPHUCTOBYBATH(3 BpaxyBaHHSIM TUIly 1 pH rpyHTY), BMICT Ji}040i pEUOBUHH B HUX
1 BIIMOBIHO BU3HAYMTH SIKY KUTBKICTH (B 11/Ta) Tpeba BHECTH.

TaOmurg 2.
BuHOC MOXMBHUX PEYOBUH 3 TPYHTY 3 YPOIKAEM PI3HUX KYJIBTYP.
KynbTypa OcHoBHa BuHoc noXUBHUX pedyoBHH (KT) Ha 1 T
TIPOTYKITiST OCHOBHOI MPOTYKITi{
a3oT dochop KaJii
[Mmenwnis o3uma 3€pHO 30 13 25
[Tmenwuis sipa 3€pHO 30 12 25
Kurto ozume 3€pHO 25 12 26
Suminb 3€pHO 25 11 22
OgBec 3epHO 33 14 20
Kykypynza 3€pHO 34 12 17
I{ykpoBi Oypsiku KOPEHEIJIOAU 5,9 1,8 7,5
KopmoBi 0ypsiku KOPEHEIJIOAN 4.9 15 6,7
Kaproms Oynp0u 6,2 2,2 9,5
I'opox 3€pHO 66 16 20
KopmoBa MopkBa KOPEHETUIOIN 5,2 16,9 16,0
JIronmuHa HACIHHS 68 19 47
JIsoH HaCIHHS 106 53 93
Buka HaCIHHS 63 14 16
Konrommna CIHO 19,7 5,6 15
TumodiiBka CIHO 15,5 7 24
JlroniepHa CiHO 26 6,5 15
ITpupoH1 CIHOKOCH | CIHO 17 7 18
Tabmurs 3.

KoeimieHT BUKOpUCTaHHS TOXUBHUX PEUOBUH 3 opHOTO mapy rpyHTty (0 — 20 cm)
13 10OpuB (y piK BHECEHHS)

JIxepeno MmoxuBHUX Koedimient Bukopucranus, %o
peHOBHH Asoty docdopy Kaniro
['Hiif 1 KOMTIOCTH 25-35 30-50 50-75
MinepanbHi 100pHBa 50-70 15-25 50-75
I'pyHT 10— 20 5-10 1012
Ta0murg 4.

BwmicT noxuBHUX peuyoBUH B OpHOMY Iiapi rpyHTY (0—20 cm)
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Kynberypa 3aruIaHOBAHMIM BMmicT MoXKMBHUX PEYOBHH B IPYHTI MT
ypoxai, 1/ra Ha 100r
A3oT docdop Kamiit

ITmenuIs o3uma

(3epHO) 50 5,9 5,4 55
Slaminb 40 6,2 6,5 5,8
Kopmogi Oypsiku 300 5,3 5,9 7,2
KopMmoBi 0ypsiku 400 5,3 6,4 6,4
Kopmogi Oypsiku 280 5,0 48 6,0
KopMoBa MmopkBa 150 55 5,2 3,6
KopMoBa MmopkBa 160 55 51 4.0
Kopmosa mopkBa 180 6,5 51 3,6
Buxka (cino) 40 5,2 5,6 4.0
Buxka (cino) 50 4.8 6,7 5,8
Konromuna(ciHo) 60 6,5 54 3,8
Konromuna(ciHo) 50 6,5 5,8 3,8
[TpupoaHi cCiHOKOCH 50 3,8 45 4.2
[TpupoHi ciHOKOCH 40 4.0 45 3,5
[TpuponHi CiHOKOCH 45 4,0 5,0 4,7

[Tpumitka. 11106 nepeBecTH KUIBKICTh NOKUBHUX pedoBUH 3Mr/100r rpyHTY B KT
Ha | ra ogHoro mapy, Tpeda KiJbKICTh B MI' TOMHOXKUTH Ha KoedimieHT 30, (3rigHo
npomnopiii 3 mr : 100 r = x, : 1000r).

IIuTaHHA 1J8 CAMOKOHTPOJIIO

1 Ilpum 3actocyBaHHS SIKOTO THUIy JOOpUWB Ha JaHOMY THIMI TpPyHTIB Oyla
oJiep kaHa HaWOUIbIIIA CUpa Maca JIyYHUX POCITUH?

2. Yu criBNajarTh BapiaHTH 3 MAKCUMAILHOIO CUPOIO Ta CYXOH MAacor0 POCIHH?
BiamoBiab MOSCHITE.

4. Tlpu 3acTocyBaHHI SIKOrO TUITy J1OOpHMBa B POCIMHAX BHUSBUJIACh HallMeHIIa
KUIBKICTb HITpaTiB?

5. Uu 30iraroThcsi BUAM TOOPUB, SIKI CIIPUSAIOTh HAMOLIBIIIN MPOAYKTUBHOCTI Ta
HaWOUIBIIII eKOJIOTTUHIN Oe3nell JIyYHUX POCIMH Ha JAaHOMY THII1 IPYHTIB?

6. [ToOynyiite miarpamy «BMicT a30Ty B poCIMHAX 3aJ€KHO BiJ KiJIBKOCTI
YKOCIBY.

7. Un mpoCTeXY€eThCS TIEBHA TEHEHIIIS I0JI0 3MIHM BMICTY @30Ty B POCJIMHAX 3
KOXXHUM YKOCOM. SIKUil HAMPSMOK 111€1 TEHACHITI1?

8.Uu 3MIiHUBCS BMICT a30Ty B TIOBEPXHEBOMY IIapi TIPYHTY MPOTATOM
€KCIIEPUMEHTY?

9. Yu moTpiOHO BHOCUTH a30THI JOOPHUBA 117 KOPMOBI YTiJI/Is HA TOCIIKYBAaHUX
BaMU I'PyHTax?

10. [lo sskoro TUITY BIAHOCSITHCS 11l TPYHTH?

11. PocnuHa BOMpae MOXKWBHI pEUOBUHU 3 TPYHTY:

a) BCIEIO TTOBEPXHEIO KOPEHS,
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0) KIHYUKOM KOpEHS,
B) KOPEHEBUMH BOJIOCKAMHU.
12.Pocnuna BOMpae MOXUBHI pEYOBUHU:
a) Yy BUTJIS/I1 MOJICKYJI,
0) y BUTJISIII COJIEH,
B) y BUIJISI/1 aHIOHIB, KaT1OHIB.
13. SIki 3 mepednciIeHnX eJIeMEHTIB HalleKaTh:
a) 10 MaKpOECJIEMEHTIB,
0) 10 MIKpOEJIEMEHTIB,
(xamiii, a30T, #oa, pocdop, 6op, Miab, HATPIHM, MarHIH, KaIbIIN).
14. o moTpiOHO BpaxOBYBaTH MpU BHECEHH] 100puB?
15. 3 sikux mKepen yepnae pocianHa MiHepalibHi JoOpuBa?
16. 1o Take HOpMa m0OpHBa?
17. SIxi ymoBH HEOOX1H1 1151 OTPUMAHHSA 3aIJTAHOBAHOTO BPOXKAIO?
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Po3mia I
TemaTuuna camocriiiHa podora

Tema 1. Tunm MikpoKocMmiB.

ExcriepuMeHTanbHi  MIKPOKOCMH  3/€0UIBIIOTO  BapilOIOTh BiJl YaCTKOBO
3aKpUTUX CHUCTEM, y SKUX BIIOYBAa€ThCA Ta3000MiH 3 aTMoc(eporo, ane He
BiI0OyBaeThCs OOMIHY OIOT€HHHUMH €JIeMEHTaMH ¥ OpraHi3Mam#, 10 TOBHICTIO
BIIKDUTUX CHUCTEM, SIKI OXOIUIIOIOTh YIPYIMOBAaHHSA OpPTraHi3MiB, IO MICTITHCS B
pI3HHX XemocTaTax 1 TypOigocTaTax 3 pEryJbOBaHUM MPUTOKOM 1 BiJITOKOM
O10TEeHHUX €JIEMEHTIB 1 opraHi3MmiB. Y a00pe 3MOJeIh0BaHUX MIKPOKOCMAax MOKHA
criocTepiratd O6arato abo HaBiTh ycl OCHOBHI (YHKIII Ta TpodidHI CTPYKTypH
IIPUPOJIHOI €KOCUCTEMHU. P13HOMAHITTS Ta PO3MIpH KOMIIOHEHTIB TaKMX MIKPOKOCMIB
HeBeNMKi. [lepeBarn B TOMy, 110 BOHM MarOTh YiTKI MEXIi, JIETKO BIATBOPIOBaHI Ta
3py4Hl1 I €KCIIEPUMEHTIB. BUIUIAIOTH JBa TUMM MIKpPOKOCMiB:1) BMOHTOBaHI —
B3ATI O€3MocepeHb0 B MPUPOAI 3 PI3HUX MICIE3POCTaHbh 1 IOl MOMIIICHI B
IUIAIIKA 200 1HII €MHOCTI; 2) THOTOOIOTMYHI — CHCTEMH, SIKI MICTATh KOMOIHAIIIO
BU/IIB, CTBOPEHY €KCIIEPUMEHATOPOM 3a BJIACHUM OaxkaHHsAM. llepini BMOHTOBaHI Ta
THOTOO10THYHI MIKPOKOCMU OyJId CTBOPEHI 3 BUKOPUCTaHHAM MiKpooprani3Mis. [1pu
IbOMY BMOHTOBAaHI MIKPOEKOCHCTEMH CTBOPIOBAINCS LUISIXOM OaraToKpaTHOTO
3aCiBy KYJIBTYPHOT'O CEpPEIOBHINA NMPOOaMH 3 PI3HUX MPUPOJHUX MICLE3POCTAHb.
['HOTOOI0TUYHI MIKPOOPraHi3MOBI IITYYHI €KOCHUCTEMH (OPMYBAIUCA MUITXOM
MOENHAHHS BUJAIB, BUPOLIYBAaHUX Yy ,UHCTHX KyJbTypax (BUIBHMX BIJ IHIIUX
Oprasi3MmiB), IONOKHU He OyJIu oJiep>kaHi Oa)kaHi KOMOIHaIIIi.

Tema 2. ,,bioc-3” Ta ,,biocdepa - 2”

OpHuMM 3 TepUX AOCHIIKEHHS ME30€KOCHUCTEM, BKIIIOYAIOUM 3aMKHYTI
CUCTEMH JKUTTE€3a0€3MEUEHHS JIIOJUHN IpoBOAUIHCS B M. KpacHOSIpChK , B IHCTUTYTI
0ioizuku. BoHM TOKa3zaaM  MOMKJIMBOCTI  MOHITOPMHTY, MOJENIOBaHHS 1
IPOrHO3YBaHHS CTaHy IITYYHUX 1 MPUPOJHUX €KOCUCTEM 3 MHTOIO iX PalliOHAIbHOIO
Bukopuctanusa. [ocmimkenns mnpoBoawinchk Ha CX3 mogunu ,,bioc-3”. IcHye
MPUIYILIEHHS, 0 BCl PO3pOOKK Ta Marepianu AOCTIIHKEHHS Oy BUKOPUCTaHI MPH
CTBOpEHHI ,,biocdepu - 2” B CIIIA. Po3mipu Me3okocmiB (,,bioc-3” ta ,,biochepa - 2”
Oynu migiOpaHi TPONOPLIHO 10 po3MipiB mpupoAHoi Oiochepu. KinbkicTh
MPOJYIEHTIB, KOHCYMEHTIB pI3HUX TOPAIKIB 1 peAaylueHTiB Oyid B HHUX
30amaHCOBaHUMU SIK B MakoekocucreMi. [IpoOnemu, 1mo BuHuku B ,,biocdepi - 27

- IEpEeHACEJICHHS, K HACJIOK — HecTaya ixi;

- KOHJIGHCAIlisl BOJIM Ha CKIITHOMY J1axy ,,biocdepu- 2” Ta BunagaHHs J011y;

- He OyB mependadeHuil BiTep;

- 3BMEHIIICHHS BMICTY KHUCHIO B TIOBITPI ,,biocdhepu- 27 3 21% no 14%.

Tema 3. JociaixxeHHs: ITMHAMIYHOCTI i PO3BUTKY MiCBKOI0 MPOCTOPY.

Jlnst edexTuBHOI MPOCTOPOBOiI  OpraHizailii  ypoOOEKOCHCTEM  BaKIMBO
CUCTEMaTU3yBaTH 1H(OpMAIiI0 TPO HAsIBHUM TOTeHIian periony. OgHuM 13
y3araJIbHIOIOYMX €JEMEHTIB MPOCTOPY JAMHAMIYHOI MICBKOi CHCTEMH € YacOBHM
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Bumip. [IpoBoasium anamiz Mix 6iOCI/ICTeMOIO Ta yp606KOCI/ICTeMOIO aHATI3yI0YN
MlCTO6yI[1BH1 KOHIIEITI{ ,,npocnp - gac” NPUITYCKAKOTh ICHyBaHHS B yp0600(bep1
JNEKUTBKOX BHUIB 1 THUIIB dYacy, Cepel SKUX BHAUIAIOThL Yac OpPraHidyHOI wua
HeopraHiyHoi marepii. He3BopoTHUI 1 HMKIIYHMIA Yac, 30BHIMIHIA 1 BHYTPIIIHIMH,
3arajibHU# 1 BIACHUM, MPUCKOPEHUH 1 YIIOBIILHEHHUH Yac.

[ToGynoBa 1 JOCHKEHHS MOJCII MPOCTOPY Ma€ Ha MeETI PO3KPUTTS
XapaKTePUCTUK Y3TOJDKCHHS MICTOOYAIBHUX cHUCTeM Yy perioHi. Tomy wMozeni
npocropy npucBoeHo abpesiatypy I[IPOI'PEC — IlpocropoBa I'apmoni3zariis
Perionansaux Cuctem, TOCHIIKEHHS KO epedoayae:

- 3aIIOBHEHHS IPOCTOPY 1H(pOopMaIi€ro;

- CTPYKTYpH3aIli0 MICTOOYIIBHUX 3aBJaHb Y IPOCTOPI;

- BUSIBJICHHS BHYTPIIIHIX Ta 30BHIIIHIX JHCIPONOPILIA 1 CyNepeyHOCTel y
pOCTOPI;

- BUSIBJICHHS KUTBKICHUX 3aJIC)KHOCTEH MIXK XapaKTepUCTUKAMH TIPOCTOPY;

- OKPECJICHHSI MPOCTOPOBUX 3HAYEHb, TOOTO HE3MIHHHMX 3HA4YCHb, SIKI CYTTEBO
BILUIMBAIOTh Ha €(DEKTUBHICTh CUCTEMHU.

[1nanyBaHHs Ta 3a0y/10Ba MICHKHX Ta CLILCHKHUX MOCEJIEHB, BKIIIOYAE TIEPEITIK Ta
pErjiaMeHTallll0 TOKa3HUKIB, $IKI 3YCTPIYAIOThCS HABKOJO TaKUX XapaKTEPUCTUK
MICTOOYJIIBHUX CHUCTEM — BEIUYMHA, €MHICTh, TpaHMIl, (YHKIIOHAIbHA Ta
pO3IIaHyBaJIbHA OpraHizailis, JOCTYMHICTh 1 MICIIe €JIEMEHTY B CHCTEeMi BHIIO1
1epapxii, ICTOpUYHI 0OCOOIMBOCTI, MICTOOY/TIBHI Ta MPUPOJIHI OCOOIUBOCTI.

BaxxnuBoro xapakTEpUCTHKOI JAUHAMIYHOCTI MICBKOI CHCTEMH € JIHOJCHKHIA
MOTEHIIAI, SIKUA MOXKHA OXapaKTEPU3yBaTH YHMCEIBHICTIO HACEJICHHS B MiCIl 1
KUIBKICTIO Mpale3aaTHUX Jtoel. JIFoAChKUN MOTEHI1a] XapaKTepU3y€eThCs SIKICHUMU
BJIACTUBOCTAMHU. [[0 SKICHMX XapaKTepUCTUK BIJHECEHO SKICTh AemMorpapiyHoi
CUTYyallil, OCBIYEHICTb, IPHUPICT HACEIEHHS. SKICTh XapaKTepU3ylOTh 32 BIKOBUMHU
rpylaMu B 3aJIeKHOCTI Bij Mpare3JaTHOCTI. BaxIMBUM 1 COLIIIBHO BUBaKEHUM
MMOKA3HUKOM € CYITiHb 3aiHATOCTI HACEJICHHS y P13HUX cepax rocrnoapcTaa.

Tema 4. JlocaixxeHHs] eEKOCHCTEMHOT0 MeTa00J1i3My 03ep I CTaBKiB.

Exocucrema Bu3HaueHa sK >KUBI (O10THYHI) KOMIIOHEHTH JIaHOTO MICIIS
nomupeHHss abo Teputopii (YrpynoBaHHs) Ta a0lOTUYHE CEPEOBHINE IBOTO MICIIS
nomupeHHs. EHepris ,,BXOauTh.” B €KOCHCTeMY uepe3 (OTOCHHTE3 B SKOMY
aBTOTpO(U 3aXOIUIIOIOTh 1 BUKOPHCTOBYIOTh COHS'YHY €HEpPriio, 100 CTBOPUTHU
OpraHiyHi MOJIEKYJIM 3 HEOPTaHIYHOTO KapOOHY Ta MOXXMBHUX pedoBUH. Ll eHepris
MIPOXOJIUTh Yepe3 XapyoBUH JaHLIOT. ['eTepoTpodHUil OpraHi3M BeCch Yac CHOKHUBAE
a00 pociuHy, ad0 1HITYy TBAPUHY.

KosxHa HacTynHa nepenaya eHeprii BKJIOYae po3ciroBaHHsA eHeprii. [Iponopiis
peabHO JIOCTYNMHOI €Heprii s TepeHAceJICHHS Ha3WBAEThCA  TPOQIUHOO
edextuBHIicTIO. 1100 BUBUMTH 1€ NHUTaHHSA, MOTPIOHO BU3HAYMTH KUIBKICTh
CHEPreTUYHUX IePETBOPCHh B CKOCHCTEMi, BUKOPHCTABIIM OJIWHUIIl COHSIYHOI
eHeprii. 3a BU3HAUEHWUU TIEpioJ dYacy YHCTHUH TPUPICT KHUCHIO O3HAYA€E, IO
(GOoTOCHHTE3 MEepPEBHIYE TUXAHHS 1 CUCTEMA € aBTOTPO(HOIO, TOI, SIK YUCTa BTpara
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KHCHIO O3HAyae€, 10 JUXaHHS E€KOCHCTEMHU IMepeBHllye (OTOCHMHTE3 1 CHUCTeMa €
reTepoTpodHOIO.

VYci cucremu, 3rigHo aAediHimii, € rereporpoduumu BHOYI. CrHocrepiratu
eKOCUCTEMHHMH MeTalodi3M Yy [BOX CEpelOoBHINAX MOKHA Ha TPUKIAIl
71a00paTOPHOTO EKCIIEPUMEHTY MTPO30POi 1 TEMHOI TUIAIIOK 3alI0BHEHHUX 1 TEPMETHYHO
3aKpUTHX Ta BUTPUMaHKX IIEBHUHN Yac.

Tema S.IIporuo3yBaHHs 3MiH JIICOBHX €KOCHUCTEM 32 iMiTalii YNHHUKIB

rJ1002JIbHOI €KO0JIOTIYHOI KPHU3H.

Bnepmie Tepmin ,kuciaoTHui gom”’ BBeAeHWA y 1872 pomi aHTMTHCHKAM
gocmigaukoM A. CwmiToM, yBary SKOro TPUBEPHYB BIKTOPIaHCHKHM CMOT Y
Mamnuectepi. ['ocTpoTa 1€l mpobaemu 30epiraeThes 1 Tenep. Jlo KUCIOTHUX OIajiB
HaJeXaTh PI3HI BHIM aTMOC(EepHUX OMajiB — JOII, CHIT, TyMaH, poca — 3
KHCIIOTHICTIO Oibiie HopMu. CrierudidHa 0COOMUBICTh KUCIOTHUX JOIIIB — EPEHOC
KHCJIOTOYTBOPIOIOUMX BHUKHUJIB MOBITPSHAMH TEUISIMH Ha BEJWKI BiJICTaHI- COTHI 1
HaBITh TUCSY1 KIJIOMETPIB.

OOMIH KHCIIOTOYTBOPIOIOUMMH Ta IHIIUMHU 3a0pyIHIOIOYUMU aTMochepy
BUKHUJAMH TMpUTAaMaHHUN yciM kpaiHam 3axigHoi €Bpornu i [liBHIYHOT AMEpUKH.
Kiimar mmaHeTw CTpPIMKO 3MIHIOETBCS 1 JIelalll YacTillle TOBOPSATH IPO SIBHIIEC
napHukoBoro edekry. Temep cepeanpopiuHa Temrepatypa Ha 0,6 C Buma Bin
cepeanboi Temrneparypu XIX cr. Jlo mapHUKOBUX Ta3iB HAJIEKAaTh METaH, OKKC a30TYy,
¢dbpeoHu, 030H Ta iHIII ra3u, TPUCYTHICTh IKUX Y aTMocdepl Moxke OyTH 3yMOBJIEHA
AHTPOITOTCHHUMH TIPUYHHAMMU.

O30HOBa 000JIOHKA CIYTY€E CBOEPITHUM IIUTOM, SIKMM 3aXUIa€ JOJEH Ta 1HIII
KMB1 OpraHi3Md Ha 3eMJl Bl JKOPCTKOTO yJIbTpadioseToBoro Ta ,,MsIKOro”
pEeHTreHiBcbKoro BurpomiHioBaHHs CoHus. OCHOBHI XIMIYHI PEYOBHHH, SIKi
PYHHYIOTh O30HOBHI 1mIap ctparochepu — ppeonu (xiaop-, GTop.- OpOMBYTIEBOHI)
Ta ra3u: a3oT, MeTaH Toulo. Ha npukiaai cTBOpEeHUX JIICOBUX MIKPOKOCMIB (1-2 piuHi
CISHIII JIOCHTIPKYBAaHUX TIOPiJT JIepeB) 3IMITYBaTH BIUIMB YWHHUKIB TJI00AIBHOI
€KOJIOT1YHOT KpH3H (KUCIOTHOTO JOILY, ,,030HOBUX JIip”°, TAPHUKOBOTO €(hEKTY).

Tema 6. Yp0Oanizauisi Ta ii HeraTUBHI HACJTIIKH.

HaiiyacTtime mnixg ypOaHi3ali€e0 po3yMilOTh 3pOCTaHHSA MICT 1 MICBKOIO
HaceJeHHs. |HIe BU3HAYEHHS ULbOro Npolecy — OararorpaHHuil TII0OANbHUMA
COLIIAIbHO-€KOHOMIYHUI MPOLEC 3 MOLIMPEHHSIM MICBKOIO CIOCOOY JKUTTA Ha BCIO
MepeXKy HaceJIeHUX Micllb. Y pOaHICTUYHI CTPYKTYPH BUIIOTO TEPUTOPIATBHOIO PIBHS
— MICBKI arjomMepariii, ypOaHi3oBaHI pallOHM — TOCHWJIMIM 1 MOTJIMOWIN XapakTep
B3a€EMOJIIi pPO3CENIeHHS 3 TMPUPOIHUM cepenoBuiieM. [losBa rpymoBux Qopm
pO3CeJIeHHS] 3yMOBIJIA HOBUH €Tal y B3a€EMOBITHOCHHAX MicTa 1 mpupoau. JlokanbHi
dbopmu B3aemojili ypOaHI30BAaHOTO 1 TPUPOJHOTO CEPEIOBUINA, XaAPAKTEPHI IS
aBTOHOMHUX MICT, PU3BEIHN O OCEPEAKOBOTO MOPYIIEHHS CepeOBUIIA, TOPIBHIHO
HEITUPOKOTO KUIBIST TPUPOJHMX KOMIUIEKCIB HaBKOJIO MicT. ['pymoBi dopmu
PO3CEeJICHHSI B3a€EMOJIIOTh 3 MPUPOJIOI0 TMO-1HIIIOMY — JIOKajdbHI (OpMH B3aeMOIT

NOCTYMAIOTHCS MICHEM PETIOHAIBHUM (OopMaM, 10 XapaKTEPU3YIOThCS BEIMKUMU
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3MIHAMM B T[PHUPOJAHOMY  CEPENOBHINl, TMOIMIMPEHHSIM 1  KOHLIEHTPALI€I0
aHTPOTNOTeHHUX HAaBAaHTAXKEHb HA OOIIMPHUX TEPUTOPISIX.

Pi3HOMaHITHA MISATBHICTH JIOJUHH, IO TIOB’s3aHa 3 MEPETBOPEHHIM MPUPOIH,
BUXOJUTh 3a MEXI TepuTopii Oe3mocepenHboi 3a0yIoBH 1 BIUIMBAaE Ha BCI
KOMITOHEHTH >KMBO1 mpupoau. HalOiaein oOmupHi KpuTepli CUIM aHTPOIIOT€HHOTO
TUCKY Ha MIPUPOJHE CEPEIOBUILE B MEKax ypOaHI30BaHUX TEPUTOPIN — 1€ BeTUUMHA
MicTa abo arjomeparlii, MIUIbHICT, HaceleHHs abo 3a0yJ0BH, TOCIOAAPCHKUIA
npodias ypOaHI30BaHOTO YTBOPEHHS. EKOJOTiUHI XapaKTepUCTUKH YpOaHI30BaHOTO
palioHy 3a BUCOKOTO PiBHS 30JIMKEHOCTI arjioMepaliii Mi>k co0010 3HaYHO TIpII, HIXK
B OKpeMoi aryioMmepartii uepe3 e(heKT HaKJIaJeHHS aHTPOIIOTCHHUX HaBaHTaXXEHb Ha
OJIHYy TEpUTOPII0. YHACTIOK 3HAYHOI KOHIIEHTpalii TEXHOTEHHUX HABaHTAXKEHb Y
BEJIMKUX MICTaXx 1 MICBKUX arjoMeparisx, Oe3[MOBOPOTHOTO MOPYIIEHHS B HHUX
BOJHO3EMEIBFHOTO  PEXHUMY, MPHUMITUBHOCTI 1 HIKUEMHOCTI TPOJTYKTUBHOCTI
ypOOIIeHO31B HABITh B JI0OpE YHMOPSIKOBAHMX O3CJICHCHHX IOCEICHHSIX IIBHIKICTh
AHTPOIIOTCHHUX BIUIMBIB 3aBXIU OyJe TMEpPEeBHINYBATH TEMIM aJamnTaIlii a0 MHX
BIUIMBIB IPUPOJHOTO CEPEAOBUIIIA.

VYpbanizaiis — 1€ pe3ylbTaT HAyKOBO-TEXHIYHOI PEBOMIONIi, OJHA 3
HAaWBAXKJIMBIMIUX  TEpPeAyMOB i  MOJANBIIOTO  PO3BUTKY.  PosmmpenHs
HEKOHTPOJBOBAHOTO TIpoliecy ypOaHizaiii Ha BCIO TEPUTOPIIO OKPEMHX KpaiH 1
BEJIMKUX PETiOHIB HEMHUHYYE CIPUYUHUTH TOPYIICHHS HOPMAJIbHOI isUIBHOI
010re0IIeHOTUYHOTO TTOKPUBY IJIAHETH

Tema 7. T'eoTexcucrema KOCMi4HOT0 KOpPa0JIf.

BueHi MoaentoTh Ha 3eMJll KOCMIYHI YMOBH, TOOTO IMITYIOTh OKpeMi
(pakTOpH KOCMIYHOIO MOJBOTY - 3HM)KEHMH THUCK, IIyM, BiOpalii, IpHUCKOPEHHS,
MOBHY 130JIA11110, 00MEXEHICTh MPOCTOPY TOMIO.

OpHak mig 4Yac KOCMIYHOIO pEeWCy JIOJMHA 3YCTPIHETHCA 3 KOMILIEKCOM
KOCMIUHUX (DaKTOPIB, Kl HEMOXKJIMBO IMITYBaTu B JJaOOpaTopii, 30KpeMa, CTBOPUTH
TPUBAJly HEBaromiCTh, NMOBHHH CIIEKTpP KOCMIYHOI pajialiii, BiJIMOBIJIHE HEPBOBO-
NICUXIYHE HaNpyKeHHs Tomlo. ImiTyroun Ha 3emii pi3HI KOCMidHI (pakTopu,
HAMIPUKJIAJ, HHU3bKUN OapOMETpUYHHMM THCK a0 BIJICYTHICTh KHCHIO, TaKOIo
MOTPIOHOTO JIFOAWHI JUIsl TUXaHHS, BUYSHI BUBYAIOTH 0 ITUX (haKTOPIB HA JIFOAUHY 1
MPOIOHYIOThH 3armoOikHI 3axoau. Jliro Takux (pakToOpiB HA OpraHi3M JIIOJUHU BUECHI
no0pe 3HatoTh. TyT mOTpiOHI repMeTHYHI KaOlHU, KUCHEBI MIPWIIAIU Ta cKadauapu. A
OCh BIUIMB KOCMiuHOI pajiaiii BHBYEHO I HENOCTATHHO. MOro 3'ICOBYIOTH Ha
TBAapUHAX, MOCWJIAIOYM iX y TPUBAJl KOCMIYHI pedicu. AOO X TeMIepaTypHI YMOBH
KOCMOCY - BUSBIISIETBCS, 1110 B KaO1H1 KOpalis Tpeba BeCh yac MiATPUMYBATH MTEBHUM
temrepaTypuuid pexxum. [llym y kaOiHax 3BOASATH 10 MIHIMyMY, 3aCTOCOBYHOUH
3BYKOI30JIS1110, BIUIMB BIOpalliii Ha oOpraHi3M 3HWXKYIOTh 3a JOMOMOIOI0 PI3HUX
aMOpTHU3aTOPIB.

A AK TIABUIIUTH CTIMKICTH OpraHi3My JIOJUHM 110 il TEpPeBaHTAKECHbB?
JlociIKeHHSIMU BCTaHOBJICHO, 110 MEPEBAaHTAXKEHHS Kpallle MePeHOCUTH, KOJIM BOHU
CHpsSIMOBaHI B HaNpsIMKY "TpyAu-cliMHA", 1 TipIIe - SKIIO B3A0BXK Tia. Och 4oMy B
KaOiHI KOCMIYHOTO KOpaOJii KOCMOHAaBTH PO3MIIIYIOThCS 3aBXIM TakK, IO
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MEPEeBAHTAXKEHHS AII0Th MEPIEHANKYISIPHO IO MO3AO0BXKHBOI OCi iX Tima abo mix
HE3HAYHUM KyTOM. Y I[bOMY pa3l BOHH MOXYTh NMEPEHOCUTH 3HAYHE "301IbIICHHS"
CBOE€1 Baru MpoTsAroM TPUBAJIOTO Yacy.

I ocb kopabenbp Ha opOiti... [lacaxkupu moTparuisitoTh y CBIT "3HUKIOI" Baru. Y
3eMHHUX YMOBax ii MOXHa BIJITBOPUTH TUIbKK HAa KOPOTKUHM Yac, HApUKIIa, PU pPyci
JiTaka 1o Tak 3BaHiil mapabomi Keruepa. A 11e sl JIOJUHU - TPUHIIMIIOBO HOBUH
ctaH. Un 3MoOXke 3a TaKUX YMOB IIpallloBaTH ii OpraH piBHOBaru i KOOpAWHAIN] -
BeCTHOYJISIpHUN amapaT? AJpKe IIPpU bOMY "BUKIIOYAETHCA' CUTHAI3AIlS 13 3HAYHOT
30HU PELENTOPiB, PYHKIIOHYBAHHS SKUX MOB'A3aHE 3 €0 CHIM TshKIHHSA. OpraHizm
MPUCTOCOBYETHCS O HEBAroMocTi. Ajie BYECHHX TypOyIOTh 1 MepexiiHi mepioau -
MEepPEeXoau BiJl MEPEBAHTAKCHb JIO HEBAroMoCTi 1 HaBMaku. | BUSBISETHCS, IO
JIOAMHA TIpIIe TMEepPEeHOCUTh caMe TMepexiJ BiJl CTaHy 3HHUKJIOI Baru Jo
MepPEBaHTAXKEHb.

HlquHa atmocepa Kopabmsi, OCOOIMBOCTI XapuyBaHHs KOCMOHABTIB Y
MOJIbOTI, OCOOJIMBOCTI PEXHUMY TIparli 1 BIAMOYMHKY, 130JIAIisl, OOMEXEHHS PYXiB,
EMOITIOHAJIbHE HampyXKeHHS 1 iH. - mi (aKTOpu BXKE TOB'S3aHI 3 mepeOyBaHHSIM
JIOJIMHU Y TEPMETHYHIN KaOiHI KOCMIYHOTO KopaOis. TyT KOCMOHABT M030aBICHUI
3HAYHOI KIJIBKOCTI MOAPA3HUKIB 1 3BUYHOTO JJII HHOTO COIIAJIbHOTO CEepeOBHUIIIA.
Bce 1e B moenHaHHI 3 HEBAromiCTIO, TMOPYIICHHSIM 3€MHOTO PpUTMY (J1000BOi
NEPIOJIUKH ), PI3KUM OOMEKEHHSIM PYXiB MOXKE MPU3BECTH JI0 CEPHO3HUX MCUXIUHUX 1
BEreTaTUBHUX po3naaiB. Ha jgomomory mnpuxoauTh cypaokamepa - '"CBIT
0e3MOBHOCTI", sIKa J]a€ 3MOT'Y KOCMOHAaBTaM BIAYYTH Ha 3eMJIl 0 IUX (PaKTOpIB 1
MIPUCTOCYBATHUCS JIO HUX.

Tema 8. EHepreTnuHi pecypcu Ta eHepreTu4Hi npoojaeMu.

BupoOHUIITBO eHeprii ICTOTHO BIUIMBAaE Ha cTaH JOBKULIA. CragtoBaHHS

BUKOITHOTO TBEPJIOTO Ta PIJAKOTO MajuBa CYMPOBOKYETHCS BUALIICHHIM CIPYUCTOTO,
BYTJICKHCIJIOTO 1 YaJHOTO Ta3iB, a TaKOXX OKCHUJIIB HITPOTeHY, MUY, CaXKl Ta THIINX
3a0pyIHIOBAJIBLHUX PEUOBMH. ATOMHA €HEPreTHKA € MOTEHIIHHO HeOe3MEeUHOI0 Yepes
MO>KJIMB1 aBapii Ha €HEProyCTaHOBKaX, IO CYMPOBOKYIOTHCS BUKHUIOM y JIOBKLLIA
Paal0aKTUBHUX MaTepiaiB.
Eneprito MoXHa OJEpXKyBaTH €KOJIOTIYHUMH CHOCO0aMH, BUKOPUCTOBYIOUH
BIJTHOBJIIOBaH1 JpKepena eHeprii (COHIs, BITPY, TEPMaJbHUX BOJ, JE€PEBUHU Ta
BIIXOIB CLIBCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA), HEOOXIAHO YCBIJOMIIIOBATH, IIO
croco0y OTpUMaHHS €HEeprii, KU OM 30BCIM HE IIKOAMB JIOBKIUIIO, HE ICHYE.

HeratuBHuii BIUIMB Ha JOBKULIS PI3HUX BHJIB JiSJIBHOCTI, TOB’S3aHUX 3
BUPOOHUIITBOM €HEPTii MOJIATAE B HACTYITHOMY:

® BU100YTOK BYTUJUISL BIAKPUTUM CIIOCOOOM MPU3BOAUTH /10 3MIHU IPUPOTHOTO
JaHAmadTy 1 HABITh 10 HOr0 pyiiHYBaHHS;

e CIIATIOBAHHS BUKOITHOTO MATNBa CYMPOBOKYETHCS BUAUICHHSM CipYHCTOTO,
BYTJIEKMCIIOTO Ta YaJHOTO ra3iB, a TAKOX OKCHUJIIB HITPOTEHY, MUY, CaXKl Ta 1HIIUX
3a0pyIHIOIOYUX PEYOBHH;
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® BUKOPUCTaHHS aTOMHOI €HEpTii MPUBOIUTH A0 PU3MKY aBapiid, MOAIOHUX A0
YopHOOUIBCHKOT;

e OYJIIBHUIITBO Ta €KCILTyaTallisl BETUKHUX T1JIPOCIICKTPOCTAHIIINA TPUBOIUTH JI0:
BIJICETICHHS JIIOACH 13 30HW 3aTOIUICHHS, 3HUIICHHS IIIHHWX BHJIB TMPOXITHUX 1
HAMIBIPOXIAHUX pUO, A SKUX TpeOii CTaloTh HE3M0JAaHHUMH IEpeliKoJaMHu Ha
NUISIXY JO HEPECTOBWINA;, BTPATH JICIB 1 BHCOKOPOAIOYMX 3aIIaBHUX 3EMEIb;
30UIBIIICHHS! pU3UKY BUHUKHEHHSI PYWHIBHUX 3€MJICTPYCIB y MEPEATIPHUX 1 T1PChKUX
palioHax; MIABUILEHHS PHU3UKY KaTtacTpopiYHUX TOBEHEH Y MICHEBOCTAX, IO
3HAXOJIATHCS HIDKUE 32 TEUI€I0; 3MIHU JIaHAMA(TIB 1 X pyHHYBaHHS; BTpaTH JKEPE
JI0XO/1y YaCTMHOIO MICII€BOTO HACEJICHHS.

He3Bakatoun Ha OuYeBH[HI NEpeBard, BIHOBIIIOBAHI JyKepesa €Heprii Takox
MOXYTh HETaTHUBHO BIUIMBATH Ha JOBKLLIL. EKCIUTyararis cTaHIiii, siki BUpOOISIOThH
€HEepriro 3a JIOMOMOTOI0 BIJHOBIIOBAHUX EHEPIeTUYHHMX JDKEPEN, TMOB'I3aHa 3
BUJIYYEHHSIM 3 001ry 3HAaYHHMX 3€METbHUX IIUISHOK 1, IMOBIpHO, B MailOyTHbOMY Oyjie
CYNPOBOKYBATUCS THUMH YW IHITUMH HETAaTHBHUMHU HACTIAKAMU JUTSI JTOBKIJUIS:
3MiHaMu JaHaWwa@TiB (BITPAKH, COHSAYHI Oarapei), MIABUIICHUM pIBHEM IIyMY
(BITpsikM), 3a0pyIHEHHSIM IPYHTIB (r€0oTepMajibHl €HEProyCTaHOBKH Ta YCTaHOBKH,
K1 TpaloTh Ha OioMaci), 3ryOHMMM BIUIMBAMU Ha 1HII NPUPOAHI pecypcu
(IpUILTMBHO-BIITJIMBHI €JIEKTPOCTAHIIIT).

CydacHi BITPOB1 €JEKTPOCTaHIli €(PEKTUBHO TNEPETBOPIOIOTh MEXaHIuYHY
EHEprif0 Ha eNeKTpUYHy. EnexkTpoeHepris reoTepMallbHOTO TMOXOKEHHS TEX
YTBOPIOETHCS, KOJIM Tlapa obeprae TypOiHy. A HarpiBae BOAYy 10 TeMIlepaTypu
YTBOPEHHS Mapu TepMajbHa MEperpita Boja, sika 3HAXOAUTHCS TIMOOKO B HaJpax
3emui.

Enepris 6ioMacu Moke yTBOPIOBATUCH IIIJISIXOM CHATIOBAHHS POCIMHHOI MacH.
Lleti MeTOoq HE € MKIIIMBAM IS JOBKIJUISI, OCKUTBKHA BUKHIU BYTJIEKHCIIOTO Ta3y B
atMochepy € HesHauHuMu. Lleit crocid mae MailOyTHe Tam, Jie¢ € OaraTo BiJIXO/IIB
CUTBCBKOTO TOCTOJapcTBa. MeTaHON Ta €TaHoJd, IO YTBOPIOIOTH B MpPOIIECi
(depmenTanii 6iomacu, MOXYTh BAUKOPHUCTOBYBATHUCH SIK MAJIBHE .

Tema 9. Mopae/siroBaHHs1 i IPOrHO3YBAHHS B €KOJIOTII.

OpHi€0 3 OCHOBHUX CKJIAJIOBUX HAYKOBOI METOJIOJIOTIT TOCII>KEHHS TTPUPOIH
€ moOyJoBa Ta BUKOPHCTaHHS pI3HUX Mojenei (jiar. modulus — 3pa3ok) —
300pakeHb (ysBIIEHb, MOHATH) 00’ €KTa, MpoIecy abo CUCTEMHU B MEBHINA (popmi, 110
BIJIPI3HSIETHCS Bl (POPMHU iX peaIbHOTO ICHYBaHHS.

Jlromu  3aBXIM  BUKOPUCTOBYBAJIM KOHILCIIIIO MOJET, MparHyiaud 3a ii
JIOTIOMOTOI0 YSIBUTH 1 BUPA3UTHU SIK aOCTpakTHI MOHATTS (17€1), Tak 1 peayibHi 00’ €KTU
(sBuIa). @OpMyBaHHS TOHATTS «MOJEINIb» Ta PO3POOJICHHS PI3HUX MOJIEJIEH 3aBKIAU
BIJIIFPABAIM 3HAYHY pOJIb y JyXOBHIM, KyJNbTYpHIA Ta MNPaKTU4YHIA AiSUIBHOCTI
CYCITITbCTBA, OCOOJIMBO 3 THX YaciB, KOJM BOHO IMOYal0 MParHyTH IO PO3YMiHHS
IIPOLIECIB 1 SIBUI, 110 BiJJOYBAIOTHCS B HABKOJIMUIIHBOMY MPUPOJTHOMY CEPEIOBHUILI.

MatemaTruHe MOJENIOBaHHS — METOJ JOCITIDKEHHS SIBUI, MPOIECciB abo
CUCTEM LUISIXOM BHBYEHHS iX MAaTEMaTUYHUX MOJEeil (TOOTO CyKYIHOCTI PiBHSHb,
K1 OMUCYIOTh 00’€KT mociigxeHHs). CTBOPUTH MaTeMaTUYHY MOJIeNIb PEealbHOTO
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mpoiiecy abo sBUIA B TTOBHOMY PO3YMIHHI IIBOTO TIOHSITTS HE 3aBXKIU BIAETHCH,
TOOTO HE 3aBXKJIU MOXJIMBO CTPOr0 MaTEMATHYHO OMUCATH pealbHUN 00’ €KT, MPOIIeC,
ABHILE, TOOTO pealibHy CHCTeMy. bynyroun MareMaTudHy MOJeb, HacamIiepesn
MOTPIOHO TaM’ATaTH, IO II€ MOXKJIMBO TUIBKH 3a JOMOMOTOI0 TEBHUX, KIJIBKICHO
CTPOTr0 BU3HAUEHHUX BEIUYMH, SIK1 B MPOIIEC] IOCTIIPKEHHS MOXKYTh 3MIHIOBaTHChH 200
3IMIIATUCH HE3MIHHUMH (KOHCTAHTAMM ).

Tomy mnepen moOyqoBOIO MaTeMaTHUyHOI Mojell ab0 3aCTOCYBaHHSAM BXKE
BIIOMUX MaTEMaTUYHUX METOJIB 1 MoJieJiel, HEOOXITHO PO3UJICHUTH 00 €KT
JOCIIJKEHHS Ha eJeMEHTH (KOMIIOHEHTH), $IKI XapakTepu3yloTh HaWiCTOTHIIII
BJIACTHBOCTI 00’ekTa (mpoiiecy, apuia). [IoTiM KOXKHOMY €IeMEHTOBI yTBOPEHOI Y
TaKWid CMOCi0 CUCTEeMM CTaBJIATH Y BIAMOBIAHICTh NEBHY KIJIbKICHY BEIHUYUHY.
Bracnigok 1poro onepkyroTh aOCTpakTHY CHCTEMY B3a€MOIIOB’SI3aHUX EJIEMEHTIB
(KOMIIOHEHTIB), fKa TMPEACTaBIsAE Ty peajbHy CHCTeMy abo O0O0’€KT, KOTpy
nocmimkyTs. [Ipomec (mpomemypy) moOymoBH Takoi aOCTpakTHOI CHIPOIICHOT
CHUCTEMHU HA3WBAIOTh MAaTEMATUYHOIO (JOopMaizaIfiero pearbHoro 00’ €kra, siBuia ado
cuctemu. [TloOygoBaHa abcTpakTHa CUCTEMA 1 € MOJICIUIIO PEabHOI CUCTEMU.

OpnHak 11€ 11e He MaTeMaTHU4Ha MOJIeNIb B TIOBHOMY PO3YMIHHI LIbOTO TTOHSITTSI.
HeoOxilHO BCTaHOBUTH 3B’A3KM MIXK OKPEMHUMH €JIEMEHTaMH CHUCTEMHU Ta MIX
eJIeMEHTaMHU CHUCTEMH 1 CepelloBUIIEM, B sikoMy (yHKIIIOHYE 11 cuctema. Ha erarmi
BCTAHOBJICHHS KIJIbKICHUX 3B’SI3KiB 1 CIIBBITHOIICHb MK €JIEMEHTaMHU MMOOYI0BaHOT
cUCTEeMHU (MOJeNi) 3aCTOCYBaHHA MaTEMaTUYHUX METOIB MOJKHAa BBaXaTu
TpaauiiiHuM. [IUpokOo BUKOPHUCTOBYIOTH METOJM MATEMAaTUYHOI CTAaTHUCTHKU 1
noOyJOBH eMMIpUYHUX (QOpMyI, MEHIIEe — KOMOIHATOPHUM 1 JIOTIYHUN aHai3.
CratucTUYHUN aHaNi3 JaBHO 3aCTOCOBYIOTh Mailke B yCIX ONHMCOBHMX HAayKaxX, a TUM
rayue — B O10JIOTIYHHX Ta €KOJIOTTYHUX JOCIIUKCHHIX

Exonoriyse nOporHo3yBaHHS — 1€ OKPEMHUW BHJ JISJIBHOCTI SIK (DyHKIIT
VOpaBIIHHSA, SKHI TOJArae B OTPUMaHHI HAyKOBO OOIPYHTOBAHMX BAaplaHTIB
PO3BUTKY CTaHy HaBKOJMIIHHOTO CEPEAOBHUINA Ta 370POB'S HACEICHHSI, MPUPOIHO-
PECYpPCHOTO MOTEHITIaNy, PU3UKIB BUHUKHEHHS HA/I3BUYAHUX CUTYalllil IPUPOJTHOTO
1 TEXHOTE€HHOTO XapaKTepy, IHIUKATOPIB 30a1aHCOBAHOTO PO3BUTKY.

Bunu ekonoriyHOro mpor1o3yBaHHS:

- ro0anbHE MPOrHO3YBAHHS;

- Iep>KaBHE TIPOTHO3YBAHHS;

- perioHaJIbHE 1 JIOKAJIbHE MPOTHO3YBAHHS;

- MpoOJIEMHE 1 CTeliajTbHe TPOTHO3YBAHHS.

OCHOBHHMMH €JI€eMEHTaMHU €KOJIOTTYHOTO MPOTHO3YBAHHS €:

- OLIIHKA CYy4acCHOTO CTaHy;

- 30HYBaHHS TepUTOpii (BUIALIEHHS apeamiB 3 pI3HUMU TapamMeTpamu
cepenoBHUIla 1 3a0pyTHEHHS );

- OIlIHKa MOJKJIMBOTO aHTPOITOTCHHOTO HaBaHTAKCHHS; -

€KOHOMIYHA OIfIHKA 30UTKIB;

- OI[IHKA BUTPAT Ha 3armo0iraHHs 30UTKaM;

- OIliHKAa €(PEeKTUBHOCTI MPHUPOJAOOXOPOHHHUX 1 pecypco30epiraibHIUX 3aXO/iB.
OCHOBHI METO/IY TPOrHO3YBAHHS:
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- METOJI aHAJIOT1ii;

- METOJ] €KCTPATOJIAIIIA;

- METOJ ITHTEPIIOJIAIIIN;

- METOJ] CKCIIEPTHOT OIiHKH;
- METOJ MOJIEJIFOBAHHSL.

Tema 10. Crpareris i TakTHKA 30€peKeHHA Ta CTa0LILHOT0 PO3BUTKY
JKUTTHA HA 3eMuli.

Bnepmie imes po3poOku BcecBiTHBOI cTparterii 0XOopoHHW mpupoau Oyia
BUCyHyTa B KiHli 1970-x pOKlB MIXHAPOAHUMU OpFaHIBaLIDIMI/I MixHapoaHuM
COI030M OXOpoHHM Tpupoau 1 mpupogaux pecypceie (MCOII), IIporpamoro
(xomitetom) OOH mo HaBkonummboMy cepenosuiry (FOHEIT), CeitoBum dormoM
nukoi npupoaun (BBD).

[Ipomec T1oGanpHOI eKojorizamii CBITy, Tepmr 3a Bce, Tmepeadadae
CHIBpOOITHHIITBO JEpXKaB B Taly3l OXOPOHM HABKOJMIIHBOTO cepemoBumia. Sk i
KOXK€H OO'€eKTMBHUHM Mpouec, BIH Mae cBOI crenu@iuHi 3akoHOMIpHOCTI. CydacHi
€KOJIOTIYHI MpoOJieMU NUIATbCS HA TaKl BHUJAM: PETiOHaJbHI Ta YHIBEPCAJIbHI.
PerionanpHi mpo0ieMH BUPINIYIOTHCS MUIIXOM YKJIQJCHHS JBOCTOPOHHIX a0o
0araToCTOpOHHIX YroJl MIX CYCIIHIMH JepaBaMU 1 TOPIBHSHO HE CTAHOBIATH
BEJIMKUI 1HTEpEC ISl JOCTIPKYBaHOI poOOTH. Y CBOIO 4epry, riio0aibHI €KOJIOT1uHI
npo0ieMu BUMaramTh 70 cebe OUIbI YBaXKHOTO MIAXOAY, TaK AK BiJ] HUX YacTo
3aJIeKUTh TMOJANbIIIE ICHYBaHHS BChOTO JIIOJCTBA. SIK MpaBWIIO, ISl PETYJIOBAHHS
CBOIX BIJIHOCHH, 1 B IUJISX 3amoOiraHHs €KOJOTIYHUM KartacTpodam, JepraBU
YKJIaJal0Th MDKHApOAHI KOHBEHI[ll. Y TOH € 4ac, IHCTPYMEHTOM €(QEeKTHUBHOIO
CHIBpOOITHHUILITBA AEp>KaB € MDKHApOJHI OpraHi3aili, Kl NOKJIMKaHI BUPILIYBaTH
HalaKTyaJbHIII €KOJIOTIYHI TIpobiemMu cydacHOCTi. BoHH, sik mpaBuiio, 00'€e1HYIOTh
B CBOIX psAgaXx dYacoMm OIJbIIIe COTHI KpaiH 1 € BaXIUBUM IHCTPYMEHTOM
IHCTUTYIIHOTO CIIKYBaHHS JCPKaB.

MuixkHapomHi  oprasizamii, 10 3alMalOTbC OXOPOHOK  HABKOJHUIITHBOTO
CepeIoBHUIlla MOYKHA PO3UINTH Ha HACTYITHI KaTeTopii:

o- CremianmizoBani ycranoBu OOH, B sKkuX OXOpoHa HaBKOJHUIIHHOTO
CEPENIOBHUIIA € OJTHIEIO 3 YNCTICHHUX HAMPSAMKIB JISIIHOCTI;

o - [Iporpamu 1 xomicii OOH;

« - Bracue Mi>kHapo 1H1 €KOJIOT19YHI OpraHi3artii.

MixHapoiHi opraHizailii 00'€THYIOTh y CBOiX JIaBaX JIECATKH JEp)KaB 3 PI3HUX
KOHTUHEHTIB, SIKi 3aiiMaloTbCS, B OCHOBHOMY, MNPOOJIEMaMy YHIBEPCAIBHOTO
XapakTepy. Ajle TakoX iCHYIOTh PETriOHaNbHI €KOJOTidHi opraizamii. IX poms B
mpolieci riaodanbHol ekosorizanii Benrka. Bonn 00'e1HYIOTh Y CBOIX JlaBax HAaBKOJIO
NMEeBHUX TNPOOJEeM CYCIIHI JepKaBH 1 € BaXJIUBUM (akTopoMm 3abe3neueHHs
ekoJioriuHoi 0e3neku. Cepes; HUX HaHO1IbITY POJIbh BIIITPalOTh TaKi OpraHizariii:

o - PEL] (PerionanbHuii IEHTp 3 HAaBKOJUIIHLOTO cepenoBuila s LlenTpanbHoi
ta CxigHoi €Bponn). CtBopeno B 1990 p Yuacuukamu € 15 nepxkaB LleHTpasbHOT 1
Cxignoi €Bponu, CIIIA, Kowmicis €Bpomneiicbkux criBroBapucTs. IlITad kBapTHpa B
bynanernri;
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o - [liBHiyHMi popym. CtBOpU B 1991 p Unenu opranizamii - 14 npeacTaBHUKIB
BiJl MiBHIYHUX paiioHiB. llITab-kBapTHpa 3HAXOAUTHCA HA AJIACIIL;

«- ECKATO (Exonomiuna 1 comiansHa kowmicis mis A3ii 1 Tuxoro oxeany).
Bxotouae 59 nepxkaB - wieHiB 1 9 acomiiioBanux uieHiB. CtBopeHa B 1947 p B
banrkoky, Taimanm;

o - €BpoOIIENChKE areHTCTBO 3 HABKOJIUIIIHBOTO CEPEAOBUIIA - CTBOPEHO B 1990 p
npu €Bporneiicbkomy coro3i. Llimi: HamanHs iHpopMallii MPo CTaH HABKOJIUIIHBOTO
CEpellOBUIA, CTBOPEHHS HAYKOBOi 0a3u /i 3MIACHEHHSI MPOEKTIB 1 BUKOHAHHS
mupextuB Komicii €Bponeiicskoro corosy. llITad-kBapTrpa B bproccenni;

«- MEM (Mixnaponnuii ekonoriunuii pajga). bepyrs ydgacts 11 nepxxa CH/I.
CtBopeno B 1992 p Mera: iHTerparis B ekoJyoriuHii chepi. OcHOBHA HisSIBHICTS:
3IACHEHHS! KOOPAMHALIIT Ta MPOBEACHHS Y3TOKEHOT MOMITUKH B Taly3i €KOJorii Ta
OXOpPOHHM HABKOJIMIIHHOTO CEPEIOBHUIIA, BHU3HAUCHHA Ta YMOB 1 HOPSAKY YMOB 1
MOPSIIKY y4acTi CTOPIH Yy BHKOHAHHI 3000B's3aHb 3a YCTaJICHUMH paHiIe
MDKHApOJHUX YToJl B Taimy3i exosorii. [ltab6-kBapTupa 3HaxoAuThCs B MIHCBKY.

SIKIO NpUMHATH €KOJIOTI3alil0 MIKHAPOJHUX BIJHOCHH SIK MEPIIOOCHOBY, TO
MDKHApOJHE TPUPOJOOXOPOHHE  CHIBPOOITHULITBO JI€pKaB  BUCTYNMae  HoOro
HACJIIIKOM, 1 € TAKUM 1 IOPIBHSHO OUIBIII BUCOKUM €TaIlOM Y X0/l B JIOCTIPKYBaHOTO

poLecy.

60



Po3ain IV

TECTOBI IMTAHHSA
1. CTpyKTypHOIO eJIeMEeHTapHOI0 1 (YHKII0HATIBLHOIO OJIMHUILIEIO OiochepH €:
A. exoTor;
B. Oionenos;
C. Burnsn;

D. momymsnis;

E. OioreoreHos.

2. CyKyIHICTh BCIX JKHBUX OpPTaHi3MiB IUIAHETH, 1110 1CHyIOTB B JJAaHW MOMEHT,
YUCENhbHO BHUPAKEHA B CJIEMEHTAPHOMY XIMIYHOMY CKJIami, Maci 1 eHeprii
HA3UBAETHCA:

A. diToreHo30Mm;

B. 300116H030M;

C. KUBOIO PEUOBHHOIO;

D. 6iomieHO30M;

E. nonymsmiero;

3. OCHOBY >KMTTsI Ha HaIlll{ TJIaHET] 3a0e3neuye:

A. 3[1aTHICTh OPTaHI3MiB JI0O CTaTEBOrO0 PO3MHOKECHHS;

B. dyHk1is npoayneHTis;

C. 31aTHICTh OpraHi3MiB 10 0€3CTaTEeBOTO PO3ZMHOXKEHHS;

D. ¢byHKIIisI KOHCYMEHTIB;

E. Oion0riyHui KpyrooOIir pe4oBUH 1 Oe3MepepBHUI MOTIK €HEPrii.

4. Ha namniil miuaHeT! po3pi3HAITh JEKUIbKa cep, B MexXax SKUX ICHY€E KUTTS.
B sxiii cepi KuTTS HE icHYE ?

A. atmMocdepa;

B. rizpocdepa;

C. mitocdepa;

D. Butocdepa;

E. me3ochepa

5. Mexi 6iocepu B atmocdepi He TAHIMAIOTHCS BUIIIE:

A. 1-5 km.;

B.5-15 km.;

C. 15-20 km.;

D. 20-30 kMm.;

E. 30-40 km.

6. Mex1 )KMBO1 peHOBUHU B JITOC(EP] HE OMYCKAIOTHCS HIXKYE:

A.1-2 km.;

B. 3-4 xm.;

C.5-7 km.;

D. 8-10 kMm.;

E. 11-15 km.

7. HaitbinpIma KOHIIEHTpAIllisl )KHBO1 PEUOBUHU 30cepeikeHa B Oiocdepi:

A. y okeaHi;
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B. na cymi;

C. y armocdepi;

D. na mexax 3iTKHEeHHS JiTocdepu, atMmochepu 1 Tiapochepu.

E. y mitocdepi

8. be3nepepBHa IMUPKYJSALISA XIMIYHUX €JIEMEHTIB B Oiocdepl Mo OUIbII MEHII
3aMKHYTHX IIISIXaX HA3UBAETHCS:

A. TIOTOKOM PEYOBHH 1 EHEPrii;

B. KpyroBopoToM pedoBUH,;

C. KpyroBOpoTOM €HEeprii;

D. inpopMaIiiitHuM MOTOKOM;

E. 6ioreoxiMiuHUM ITUKIIOM.

9. CtabinbHicTh Oi0Cchepu BU3HAYAETHCS, TIEPIIT 32 BCE:

A. OesnepepBHUM HAIXOKCHHSIM COHAYHOI €Heprii, BHKOPUCTOBYBAHOI
MPOAYLIEHTAMH B MPOIIECi CUHTE3Y OPTaHIYHUX PEUOBHUH - 1K1 JJI1 KOHCYMEHTIB;

B. pi3HOMaHITHICTIO CHIOCOOIB >KMBJICHHS XKUBUX 1CTOT B Oiocdepi, BHACTIIOK
4Oro miATPUMYEThCS Oe3nepepBHUI O10r€HHUI KPYrOBOPOT PEYOBUH;

C. pI3HOMaHITTSAM BHJIIB )KUBHUX 1CTOT, 1110 MEIIKAIOTh B PI3HUX €KOCUCTEMAX;

D. 371aTHICTIO KMBHUX OpraHi3MiB aJanTyBaTHUCS 10 MOCTIHHO 3MIHHMX YMOB
CepeIOBUILA.

E. Bci BiZmoBi1 TpaBUiIbHI

10. B pesynbrari pi3KOro poO3IMIUPEHHS AHTPOMOTEHHOI J1i Ha HABKOJUIITHE
CepeIOBHIIE BIJIOYBAETHCS:

A. pyHHYBaHHSI TPUPOJHUX E€KOCHUCTEM 1 Ol0oTeoleHo3iB (JIiciB, o3ep, OOoiT);
BUMHpaHHS 0araTbOX BHUJAIB JKUBUX OpraHi3MmiB, 3a0pyJHEHHA 1 OTPYEHHA
CEpeloBUILA MMECTUUUAAMU 1 paJIOHYKIIJIaMH, TPOMHUCIOBUMH 1 MOOYTOBUMU
BIJIXOJaMH

B. nosiBa 6aratbox BU/IB )KMBHUX OpPraHi3MiB;

C. modIMIIeHHS eKOJIOTTYHOI 0OCTAHOBKH B MICTaX;

D. 3MeHmeHHs 3a0pyJHEHHS CEpeloBUINA MECTUIUAAMHU 1 PaJlOHYKII1aMHU,
IIPOMUCIIOBUMH 1 TOOYTOBUMH BiIXOJIaMH;

E. mominmieHHs eKOJOT1YHOI OOCTAaHOBKHM HABKOJIO CLIBCBKOTOCIIOIAPCHKUX
1IPHUEMCTB,;

11. OcHoBHUMHU TTpOOIEMaMU 3arajbHOI €KOJIOTI] €:

A. OilonoriyHe peryioBaHHA, 30€pEeKEHHS CTIMKOCTI 1 010pi3HOMaHITHOCTI
exocucreM Oiochepu;

B. Bu3HaueHHA O10J0T1YHOI TPOJYKTUBHOCTI 1 pallOHaJIbHE BHUKOPUCTAHHS
pecypciB )KUBOI MPUPOIH;

C. po3pobOka 010JIOTIYHHUX METOAIB OOpPOTHOM 3 MIKITHUKAMU 1 O10JOTIYHOTO
OUUIIICHHS CEPEIOBUIIA;

D. 3ano0iraHHs IHTEHCUBHOMY AHTPONIOTEHHOMY 3a0pyAHEHHIO
HABKOJIMIITHLOTO CEepPe0BUIIA; 01010T1YHA 1HIUKAITIS

E. Bci BimoBi Il MpaBUIIbHI;

12. TlonsTTs «HOOC(EPa» BBEICHE B HAYKY:

A. Y. JlapBiauwm;
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. @. Exrenscom;
. J. JlinaeeMm;
. B. BepHancbkum;

E. A. Teucni;

13. Buma craais po3BUTKY 61iochepu, B K1 po3yMHa JIsUIBHICTD JIFOACTBA CTA€E
BHU3HAYAJILHOIO CUJIOI0, HA3UBAETHCS:

A. 61ocdeporo;

B. anTpomnorenesom;

C. tponoceporo;

D. Bitaceporo;

E. HOOChEpOTO.

14. Tlo3uTHBHUI eKOJOTIUYHUN e(peKT B MICTaxX [a€ OpraHizailisi HaCTYIHHUX
BUPOOHHMIITB:

A. BEIUKUX;

B. ManoBiaxigHux;

C. eHeproemMHux;

D. npi6HuX;

E. xomn'toreprszoBaHux.

15. Axuii map armocepu € «IOKpUBAIOM», IO O0epirae >kuBl OpraHi3Mu Ha
3emii, y TOMY 4YHCII 1 JIIOAMHY, BiJl 3ryOHOi 1ii ynbTpadiosieToBoi pasmiai i
MIATPUMYE TETUIOBHM PEXUM Ha TUIAHETI:

A. Me3ochepa;

B. tponocdepa;

C. ex3ocepa;

D. ionocdepa;

E. ctpaTocdepa.

16. Ha ximMi4Hi nmpo1iecu B OBITP1 0COOJIMBO BIJIUBAIOTH:

A. O30H, CHIOJIYKH a30TY, CIpKH 1 BYTJICBOIHIO

B. O30H, BojeHb 1 apron

C. O30H, OKCHUJIN a30Ty

D. A3ot i1 BoasiHa T1apa

E. IneptHi ra3u 1 BojsiHa Mapa

17. B nepury yepry 3a0pyaHeHHSI aTMOC(EpU BUKITUKAE:

A. OpoHXiaNbHY acTMYy, aJlepriuHi 3aXBOPIOBAHHS

B. xBopoOw, 1110 BUHUKAIOTh Yepe3 piK

C. 3pocTaHHs 4Mcia HOBOYTBOPEHb

D. 3HM)KEHHS IMYHITETY

E. pyHKuioHaNBHI NOPYILIEHHS

18. AuTponoreHHe cepe1oBUIIE - 1I€

A. HaBKOJIMIITHE CEPENOBHUIINE IMPOXUBAHHS JIOAWHHU, IO XapaKTePU3YETHCS
NIEBHUMH aHTPOTIOTEHHUMH YUHHUKAMHU

B. BupoOHUUE cepenoBuiie

C. moBiTpsiHE CEPEAOBUIIE

D. BuyTpimHe cepenoBuiie E. mikapHsHEe cepenoBuIie

CnOQw
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19. bararopa3oBa y4acTh pEYOBHH y MpoIlecax, MO MPOTIKalTh B aTMocdepi,
rigpocdepi, mirocdepi, B TOMYy YUCHI Y THX iX BEpPCTBaX, SIKI HAAXOAATH 10 Oiocdepu,
HA3UBAETHCA:

A. YTumnizaii€ew peuoBUH

B. Crpatudikamiero peqoBuH

C. Kpyroo6irom pe4oBuH

D. Jlokamnizalii€ro peuoBUH

E. IMmoOimi3aliiero peuoBUH

20. OcHOBHI 010X1MI4H1 KPYyrooOIiru Taxi:

A. Benukwii (reosoriunuii), cepenii (oioreooriayamii, Manuii (610 THIHUI

B. 3aranpauii, 9acTKOBUI

C. Benukwmii (reonoriyauii), cepenHiii (OioreosoriyHuid, Manuidi (O10THIHHM,
3arajJibHuMu,

D. Benukwii (reosoriunuii), Manui (010 THUHUN)

E. Benukwmii (reosoriunuit), cepemniii (6ioreosioriunmii, Manuii (O10TUYHUH,
3araJIbHUuM

21. Kpyroo6ir XxiMIYHUX pEUYOBUH 13 HEOPTraHIYHOTO CEPEelIOBUINA Yepe3
POCIIMHHI ¥ TBapWHHI OpraHi3MHM Ha3aJl Y HEOpPraHiuHe CepelloBHUIIE, 10 Hae 3
BUKOPUCTAHHSM COHSYHOI €HEprii XIMIYHUX peaKiliii, HA3UBAETHCA :

A. B1oOXIMIYHAM I[TUKJIOM

B. 'eoXIMIYHHUM LIUKIIOM

C. bioreoxiMI4HUM ITUKJIOM

D. TepMoguHaMIYHUM LUKIIOM

E. ®13uKko-XiMIYHUN LIUKIIOM

22. Ximiune cnoxuBaHHsA KUcHIO (XCK) - 11e IHTerpajibHUi TOKa3HHUK BMICTY Y
BO/I1 PEYOBUH:

A. 3aBuCIAX

B. HeopraniuHux

C. BCIX OpraHiYHUX PO3YMHEHUX 1 KOJIOTTHUX

D. 6iopo3kiiaieHux OpraHigYHUX POZUMHEHUX 1 KOJIOITHUX

E. mnaBarounx Ha MOBEPXHI BOJONMU

23. Illlo BimOyBaeThCs 3 OpPraHIYHMMH PEUOBHMHAMH, IO TMOTPANIIA Y BOAY
BIJIKDUTUX BOJOWM, B TIPOIIECT CAMOOYHIIICHHS ?

A. Minepani3yroThCs 3a paxyHOK KUTTEAISIIBHOCTI MIKPOOPTaHI3MiB,

B. ®inpTpyroThes yepes map micKy Ha JIH1 BOJIONMH,

C. BumnapoBytoTbcH,

D. Po3knagatotbes mij aiero ynbrpadioneroBux npomeHis. E.OcigatoTs.

24. SIx Ha3UBA€ETHCS APYTUN eTarl Po3KIagaHHs O1IKOBUX CIIOJIYK B TPYHTI ?

A. Hitpudikanis

B. AMoHidikaris

C. Minepam3aiist

D. I'nutts

E. bponinus

25. SIx Ha3UBAETHCS MEPIINI eTan PO3KIaaaHHs OUTKOBHUX CIOJIYK B TPYHTI ?
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A. Amonidikaris

B. Hitpudikaris

C. Minepamni3zaris

D. I'nutts

E. bponainus

26. SIke 3aXBOPIOBAHHS MOKE€ BUKJIMKATH HAJUIUILIOK HITPATIB y BOJI1?

A. Kapiec 3y0iB.

B. ®nroopo3 3y06is.

C. Metremorio0iHeMiro.

D. Tpom0ortieTapHy JICHKOHEMIIO.

E. Aneiikiro.

27. B Giocdepi mMpoxXoauTh BEIUKUI KPyrooOir XiMiYHNX eleMeHTiB. HalOimbim
IIIBUIKO TIPOXOJIUTH KPYTrOO0Oir:

A. KucHro

B. Hitporeny

C. Byrnekucnoro ra3zy

D. Cipku

E. Kaniro

28. Jlns 3abe3nedyeHHs] KpyrooOiry XIMIYHHUX €JIEMEHTIB B MEXaX €KOCHCTEM
HeoOX1THI HACTYTIHI YMOBH (BUOEpITH 3aiiBe):

A. HasBHICTb pEYOBHMH, SIKI TOBUIBHO PO3KIATAIOTHCS B HABKOJIMIIHBOMY
IPUPOTHOMY CEPEOBHILI

B. Consiuna enepris

C. Enepris XIMIYHUX peakIii

D. HasiBHICTh MIKPOEJIEMEHTIB

E. JlectpykTopH 1 MIKpOOpraHi3sMu

29. Jlns pOCIMHHOTO CBITY a30T, SIKMM MICTUTBCA B MPU3EMHOMY HIapi
atMocdepu, €:

A. He 3acBOIO€ETBCS pOCIMHAMU

B. BiorenHuM TUIBKY JUIs ACSKUX BUIIB POCITHH

C. InepTHuii ra3

D. He cnioxxuBaeTbcst TBApUHAMU

E. He pearye 3 kucHem

30. B yomy BiIMIHHICTH KPYT0oOO0ITy a30Ty 1 BYTJIEIio ?

A. OLTBIIICTH OPraHi3MiB HE MOXYTh ACHUMITIOBATH HOTO 13 BEJIETEHCHKOTO
donny, sikuii € B armocdepi;

B. He Gepe Oe3nocepeHbOi y4acTl y BUBUIBHEHHI XIMIYHOI €HEprii B Mpolieci
JTUXaHHS;

C. OionoriyHui po3KJaJ a30TOBMICHMX OPraHIYHMX CIOJIYK 10 OpraHIYHUX
dopM ckinanaeTbes 3 KUIbKOX CTafll, IPUUOMY OKPEMI 3 HUX MOXKYTh 3/[1HCHIOBATUCS
JIUIIE CTeliali30BaHUMU OaKTePIsIMU

D. Oinpmia yactiHa 010XIMIYHUX TEPETBOPEHb, K1 OEPYTh ydacTh y PO3KJIadi
a30TOBMICHHX CIIOJYK, B1I0YBA€ThCS B IPYHTI

E. Bci Biamosiai npaBuiibH1
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31. B exomorii retepoTpodiB MOAUIAIOT, HA KOHCYMEHTIB Ta peAyLEHTIB. SKy
POJIb BIITpaloTh KOHCYMEHTH B KPYroooiry?

A. Ile cnoxxuBadi TOTOBOi OpraHIgYHOI MPOAYKITIi.

B. Opranizmu, 110 oAep>KyroTh EHEPTiI0 32 paXyHOK XapuyBaHHs aBTOTpodamu

C. PocnuHoinHi TBapWHM, XWXKAKM ¥ Mapa3suTH, a TaKOX XWXKI POCIHWHU Ta
rpuoOH.

D. Ile opraHi3aMu, SiKi CTBOPIOIOTh OpraHIYHI PEUYOBHMHH 3 HEOPraHIYHUX Y
npoteci pOTOCUHTE3Y, BAKOPUCTOBYIOUH COHSYHY €HEPTIIO.

E. Ile opranizmu, sKi po3KjiaJal0Th OpraHIYHI PEYOBHUHHM, II€ MIHEpPai3aTOPH
OpTraHiKu

32. Oprani3mu, sKi CIOXHBAIOTh YaCTUHY MOKUBHUX PEYOBHH, PO3KIIATAI0UH
MEpPTBI TLNa POCIWH 1 TBapUH JO MPOCTUX XIMIYHUX €JIEMEHTIB, HA3MBAETHCA:
(BU3HAUTE HEOOXITHE)

A. ABToTpodhamu

B. IIpoayuenramu

C. Koncymenramu

D. Penyuenramu

E. T'ereporpodamu

33. Opranizmu, SKi 3a JIOIIOMOTOK0 MeXaHi3My (OTOCHMHTE3Y BHUPOOJISIOTH
OpraHiyHy pEYOBHUHY, CIIOKMBAIOYM COHSIUHY EHEPIrito, BYIJIEKHCIHMA Ta3, BOAY 1
MIHEpaJbHI COJIl, HA3UBAETHCS: (BU3HAUTE HEOOXITHE)

A. T'ereporpodamu

B. Ilponynentamu

C. Koncymenramu

D. Penynenramu

E. lectpykTopamu

34. Opranizmu, fKi Xap4ylOTbhCSl OPraHIYHOI PEYOBHHOK (pociuHaMu abo
TBapUHAMU ), HA3UBAETHCS: (BU3HAUTE HEOOX1THE)

A. ABroTpodamu

B. Ilpoayuenramu

C. Penyuenramu

D. Jectpykropamu

E. Koncymenramu

35. CKimpKM 4Yacy «HalaroJkKyBaBcs» O10r€OXIMIYHHUNA KPYrooOir, MOTIiM
cTabi1i3yBaBcs, CYyTTEBO HE 3MIHIOIOUHCH aXK JoTenep?

A. 2,3 mapa. pokiB

B. 4 mupa. pokis

C. 3 MJIH. pOKiB

D. 6,7 mapa. pokiB

E. 150 miuH. pokiB

36. O0'ekTOM €KOJIOT1T MOXKYTh OyTH: MOIMYJISLIi OPraHi3MiB, BUJIM YIPyIyBaHb,
exkocucrteMu, Oiocepa B IIOMYy, TEXHIYHI MTPHUCTPOI, TIAPOTEOJOTIYHI YMOBHU
MICIIEBOCTI, HAJ[3BUYAliHI CUTYaIlli. (BU3HAUTE HEOOX1THE)

A. exocucremu, Oiocdepa B LIJIOMY, HaJ3BHUaH1 CUTYaLlii
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B. momynsmii opraHi3MmiB, BUIM yrpyIlyBaHb, €KOCHCTEMH, Olocdepa B LijoMy,
TEXHIYH1 IPUCTPOT

C. momynAuii opraHi3MiB, BUJIM YTPyIyBaHb, FAPOTe€0JIOTIYHI YMOBU MiCIIEBOCTI

D. momyssaiii opranismiB, BUIM yIpylyBaHb, €KOCUCTEMH, Oiocdepa B LILIOMY

E. TexHiuH1 mpucTpoi, HaA3BUYAMHI CUTYaITli

37. €auHuil TPUPOAHUN KOMIUIEKC, YTBOPEHHH >KMBUMH OpraHi3MaMH Ta iX
cepeoBUIIEM MPOOYBaHHs, Y IKOMY YC1 KOMIIOHEHTH TOB'sI3aH1 OOMIHOM PEUYOBHH Ta
€Heprii, Ha3UBAETHC:

A. diTocucTeMoro

B. 3oocucremoro

C. ExocucreMoro

D. Hoocucremoro

E. Mikpocuctemoro

38. OgHopiaHa AUISHKA 3€MHOI MOBEPXHI 3 BH3HAYCHHM CKJIAJ0M >KUBUX Ta
HEXMBHUX OPraHi3MiB, 00'€IHAHUX Yy €UHY CHUCTEMY OOMIHOM PEYOBHMH Ta €HEPTii,
HA3UBAETHCA:

A. Bionienozom

B. bioreoneno3om

C. AHTpOnoneHo3oM

D. Hoouenozom

E. He mae BipHOi BiamoBiai

39. OnHopinHMii 32 ab10TUYHUMHU (PaKTOpaMH MPOCTIP CEPEOBUINA, 3aUHATUN
010II€HO30M, HA3UBAETHC:

A. bioTonom

B. Biommmaom

C. 3oommaom

D. 3oodarom

E. ®itorpodom

40. CyTs mpoliecy MiHepai3allii B TpyHTI:

A. mepeTBOpeHHs O1IKIB B aHAEpOOHUX YMOBAX B COJIl aMOHIIO;

B. nepeTBopeHHs OpraHiuHUX PEUOBMH HA HEOPTaHIYHi;

C. mepeTBOpEHHSI HEOPTaHIYHUX PEUYOBUH HA OpraHIvHi;

D. nepeTBOpeHHs OpraHiyHUX PEYOBUH Ha TYMYC;

E. nepeTrBopeHHSs KUPIB HA )KUPHI KUCIOTH.

41. Ski pedyoBMHM CBITYATH TPO JaBHE 3a0pyIHEHHS BOAHM pEIITKAMHU
TBAPUHHOTO TTOXOKCHHS?

A. Hitpatu

B. Hirputu

C. Amiak

D. CynbdaTtu

E. Xnmopuau

42. 1liHHMUM TIOKa3HUKOM CTyIeHs 3a0pyIHEHHS BOJW OPTaHIYHUMH
PEYOBHHAMH €

A. BIIK - GioximiyHa moTpeda KUCHIO,
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B. I'’IK — rpannyHO qomycTMa KOHLIEHTpAIis,

C. BI'KII — 6akTepii rpynu KUIIEYHOT MATUYKH,

D. 3MU - 3aranpHe MIKpOOHE YKCIIO,

E. I'TIK — rpaHu4HO NMpUITyCTUMAa KOHIIEHTpAIIisl.

43. TIpo 1m0 CBIIUWTHL OJIHOYACHE 3HAXO/DKEHHS Yy BOJl amiaky, HITPHTIB 1
HITpaTiB?

A. IIpo cBixke 3a0pyTHEHHS

B. Ilpo naBHe 3a0pyIHEHHS

C. IIpo nocTiiine 3a0pyHEHHS

D. Ilpo 3aBepiuieHHs IPOIECIB MiHEpai3aii

E. TIpo 3aBepiiieHHS MPOIIECIB CAMOOYHUIIICHHS

44. TIpo 1m0 CBIAYUTH 3HAXOKEHHS Y BOJ1 BEJIMKOI KUTBKOCTI HITpaTiB?

A. Tlpo cBixe 3a0pyJHEHHS.

B. [Ipo naBHE 3a0pyaHEHHS.

C. Ilpo nocriiiHe 3a0pyIHEHHS.

D. IIpo HasgBHICTh OPraHIYHUX PEIITOK.

E. TIpo 3aBepiiieHHs MPOIIECIB CAMOOYHUIIICHHSI.

45. Slki pedyoBMHM CBI4aTh TMPO CBDKE 3a0pyJHEHHS BOJU PEIITKAMU
TBAPUHHOTO MTOXOXKCHHS?

A. Hitpatu

B.Hitputu

C.Amiax

D. Cynbdatu

E. ®@ropunn

46. st yCHIIIHOTO MPOTIKAHHS O10XIMIYHUX MPOIECIB CAMOOYMIICHHSI BOJIU
HE0O0X1AHO 1100 y BOJi1 OYB :

A. Po3unnenuii a3or,

B. Po3unneHnwmi amiax,

C. Po3unHeHMT KUCEHD,

D. Po3uunenuii BOJICHb,

E. PozunHeHuit J10KCHU]T BYTJICITIO.

47. bioximiune cnioxkuBanHs kucHio (bCK) - 11e iHTerpanpHuii MoKa3HUK BMICTY
y BOJll PEYOBHH:

A. 3aBUCIIHX

B. HEeopraniuHUX PO3UUMHEHHUX

C.HEOKHCIIEHUX HEOPraHIYHHUX

D. 610po3KI1aIcHUX OPraHIYHUX PO3UMHEHUX 1 KOJOITHUX

E.nnaBarounx Ha MoBepXH1 BOJAOWMU

48. Illo 13 BKa3zaHOTO HE BIAHOCHUTBCSA MO0 JUKepena 3a0pyJHEHHS BOJU
aMOHIMHUM a30TOM 1 HITpUTaMU?

A. 3anumiky OLTKOBUX PEUOBUH, 10 PO3KIIATAIOThCH.

B. Tpynu TBapuH Ta NTHIL.

C. Ceua.

D. ®exanntii.
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E. Cynbdatu Ta coni Martiro.

49. YacTMHa HABKOJHMIIHBOTO CEPENOBHUINA, IO BH3HAYa€ CYCIHUIbHI,
MaTepialibHi, JYXOBHI yYMOBH (POpMYBaHHS, ICHYBaHHS Ta [ISTIBHOCTI JIIOJUHH
OTpUMaJia Ha3BYy:

A. CorianabHe cepeIoBHIIE;

B. He3miHeHe npupoHe HAaBKOJIUIIIHE CEPEIOBHUIIIE;

C. 3MiHEeHEe HABKOJIMIITHE CEPEIOBUIIIC;

D. lllTy4yHe HABKOJMIIHE CEPEAOBHUIIIE;

E. HaBkosmiHe cepegoBUIIE.

50. Haitbinpin qisiapHUM 11ap sKUBOi pEYOBHHHU, B SIKOMY 30CepePKeHa OCHOBHA
Maca OpraHi3MiB (y TOMY YHCII JIIOJCHKA TMOMYJIAIis) 1 BiOYyBa€EThCS HAWOIIBII
aKTHBHA B3a€EMOJIISI MK yCiMa €KOJIOTIYHUMH KOMIIOHCHTaMH OTPHMAaB Ha3BY:

A. bioctpoma;

B. Biocepa;

C. Hoocdepa;

D. HeoGiocdepa;

E. ITaneo6iocdepa

51. CykynHicTh NMKJIIYHHMX TIpOIECiB OOMIHY pEYOBHMH Ta €HEprii MixXK
OKpPEeMUMHU KOMIOHEHTaMHu Oiochepu, 3yMOBICHHUX >KUTTEIISIIBHICTIO OPraHi3MiB,
OTpUMaB Ha3BY:

A. bioreoxiMiyHHUI ITUKII,

B. BioreoximiuHa mpoBiHIIIS;

C. bioreorenos;

D. Exomoriuna cucrema;

E. Kpyroo®6ir pedoBuH

52. Yactuna atmocdepu, mitocepu 1 rigpochepu 3emil, B SAKiM ICHye (4u
ICHyBaja B MUHYJIOMY) JISTIbHICTD )KUBUX OpPraHi3MiB HA3UBAKOTh:

A. Biocdepa;

B. Hoocdepa;

C. bioctpoma,;

D. HaBkosnuiiHe cepeioBUIIE;

E. 3oBHinHE cepenoBuIIe.

53. IlapaukoBuit eeKT MOB'sI3aHUIN 3 MIIBUIIICHHSIM KOHIIEHTpaIlii B aTMocdepi:

A. OKCHJIIB CIpKH

B. okcuniB a3oty

C. Byriekucnoro rasy

D. o3ony

E. dbpeony

54. Iloroani yMOBH, IO CHPUSIOTh YTBOPEHHIO JIOHJOHCHKOTO CMOTY:

A. HU3bKA BOJIOTICTh MOBITPS

B. Brcoka BOJIOTICTh MOBITPS, MOPIBHAHO HU3bKa TEMIIEpATypa MOBITPS

C. mBuakicTh BiTpy OubiIe 10 M/cex

D. nopiBHSIHO BHCOKa Temrneparypa nmoBitps E. BiICyTHICTH BITPY
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55. Ilpu yTBOpEeHHI (POTOXIMIYHOTO TyMaHy HaWOUIbII Ba)KIMBOIO MEPBHUHHOIO
PEaKIIIEIO €:

A. po3knafaHHs JIOKCUAY a30Ty Mif J1€i0 1H(pauepBOHOI0 BUIIPOMIHIOBAaHHS

B. posknaganHa ~ JIOKCHAY ~— a30Ty  Iija  JII€l0  yJabTpadiosieToBoro
BUIIPOMIHIOBaHHS

C. okHCIIEHHS BYIJICBOHIB ITi/T JII€I0 YIbTPadioieTOBOro BUIIPOMIHIOBAHHS

D. po3kitaianas BYTJICBOIHIB 11 J1€10 1HGPAYEPBOHOTO BUIPOMIHIOBaHHS

E. poskimamaHHs JIOKCHMAy BYTJICHIO i €0  yIbTpaduoIeTOBOrO
BUIIPOMIHIOBaHHS

56. KucnoTHi 101111 HETaTUBHO JIII0Th HAa IPUPOJIHE CEPEOBHUILIE, 30KpEMa:

A. Ha aKTHUBHICTH COHSYHOI pajliallii;

B. Ha nuHaMiKy HeSKMX METaliB B €KOCHUCTEMaX, 3arOCTPIOIOTh 3aXBOPIOBAHHS
TUXAJTBHUX TUISAX1B TBAPUH 1 JTIOJUHU

C. 3MIHIOIOTh TEMIIEPATypy MOBITPS;

D. € npuumnHoOIO CMOTY;

E. 3minror0Th pH BoaM B €KoriipocucTeMax

57. KucnoTHi 1011l yTBOPIOIOTHCS MPU MPOMUCIOBUX BUKHIIAX B aTMocdepy
JESIKUX OKCHUJIIB, 5K, 3'€ THYIOUHCH 3 aTMOC(EPHOIO BOJIOTOI0, YTBOPIOIOTH Bi/IMOBIIHI
KUCIOTH. J]0 IIMX OKCUJIIB BIAHOCSTHCS:

A. Tinpku SOy;

B. timeku COy;

C. Timpku NO;

D. SO,+NO,;

E. CO,+NOy;

58. IlepenOayaeThCs, 10 OCHOBHOO MPUYMHOIO BUHUKHEHHS «O30HOBUX JIPOK»
€ MOMAaJJaHHs Y BEPXHI Iapu atMochepu:

A. NO+SOy;

B. H2S+S0;;

C. okcuaiB a30Ty 1 GpEoOHiB;

D. NO + NH31 CO..

E. CO,+NO,

59. XiMiyHa cCOTyKa, 110 BUKJIMKAE pyHHYBAaHHS 030HOBOTO IIAPY:

A. okcuau CipKu

B. ppeonun

C. okcuu BYTJICIIO

D. okcuau 3amiza

E. mapu Bomu

60. JI>xepesioM OKCHIy BYIJICI[IO B MOBITPI €:

A. TpaHCIIOPT, 3rOPaHHs

B. neui npu HenpaBWJILHOMY MPOTOIUIIOBAHHI

C. nuxaHHA

D. mpoMuCIIOBI ATPUEMCTBA

E. Tpancmopt, medi mnpu HEMPaBWIBHOMY MPOTOIUTIOBAHHI, MPOMUCIIOBI
I IPUEMCTBA

70



61. lkianuBa 1ig TEIIOBOTO 3a0pyAHEHHS HA BOJHI €KOCHCTEMHU BHPAKAETHCA
B TOMY, 1[0 TIPH MIABHUILEHH] TeMIepaTypu BOIU:

A. TBapuHam MOTPIOHO OLIbIIE KUCHIO, OCKUIBKA B TEIUTM BOMAI HOro BMICT
3HU)KCHU;

B. yce BipHO ;

C. NOCHITIOETHCS CIPUUHSTIMBICTH OPraHi3MiB 10 TOKCHYHUX PEUYOBHH,;

D. criocrepiraerbcs 3aMiHa 3BHYAHUX OPraHi3MiB 1HIIIMMH, MEHII OaKaHUMH;

E. 3HMmXy€eThCst 610p13HOMAHITHICTD T1APOCUCTEM.

62. BkaxiTh, B YOMY MOJISITA€ CYyTh TAPHUKOBOTO €(EKTY:

A. Y 3011bII€HHI BOJIOTOCTI aTMOC(EPHOTO MOBITPS

B. VY 306inb11eHH1 KIJIBKOCTI a30Ty B aTMOcdepi

C. V ninBuieHH1 TeMnepaTypH Oiisl HOBEpXHi 3emii

D. V migBumenHi temmeparypu 1 Bosjorocti mitochepu E. YV 3menmenHi
TEMIIEpPaTypH 1 MiABUIICHHI BOJIOTOCTI 6

3. Bynp-akuii KOMIIOHEHT CEpEJOBHWINA, IO BIUIMBAE HA PICT, PO3BHUTOK,
KUTTENSUIBHICTh OPTaHi3MIB IEBHOT'O YTPYITyBaHHS, Ha3UBAIOTh (PAKTOPOM:

A. bioTnyHuUM

B. AnTponoreHHnm

C. demorpadiunum

D. Exonoriyaum

E. ComiansHum

64. OyHKITIOHAJIbHA MIPUPOJIHA CUCTEMA, YTBOPEHA )KUBUMHU OpraHi3Mamu Ta ix
CEpEIOBUILEM ICHYBAaHHS, K1 MOB sA3aHI MK COOOK0 OOMIHOM pPEUOBHH 1 €HEPrii,
HA3UBAETHCA:

A. bioueHozom

B. Arpornienozom

C. biotonom

D. Ex0JIOr1YHOI0 CUCTEMOIO

E. Bioreouenos

65. bioreouenos — ue:

A. IleBHa TepuTOpis 3 BIIHOCHO OJHOPIAHMMH YMOBaMU ICHYBAaHH:, HaceJIeHa
NOMYJISAIISAMH PI3HUX BHUIIB, 00 €AHAHMX MDK CO0010 (I3UUYHUM CEPEIOBUILEM
ICHyBaHH$, KOJIOO0ITOM PEYOBHH Ta MOTOKOM €HEprii.

B. llITyyna exonoriyda cucrema

C. Crifika CyKYyNHICTh TOMYJSIIA POCIMH 1 TBapuH, NPUCTOCOBAHUX IO
CYMICHOTO MPOXKUBAHHS HAa OJHOPIIHIN AUISIHII CyIIi a00 BOJIOWMHU

D. I'mobanbHa exonoriyHa cucteMa B sIKI BIIOYBA€ThCS KOJIOOOIr peYOBUH 3a
paxyHok eHeprii CoHIist

E. Onnopignuii 3a abloTHUHUMHU (PaKTOpaMu CepeIOBUIIA MPOCTIP

66. CucreMy IOBrOTPUBAJMX CIIOCTEPEXKEHb 3a CTAHOM OTOYYIOUOIO
cepelloBUIlla Ta TMpollecaMH, IO BIIOYBAlOThCS B eKocucTeMax 1 Oiocdepi,
HA3UBAIOTh:

A. ExkcnepuMeHTOM

B. MoaenroBaHHsIM
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C. MoHITOpUHTOM

D. MeHnemxmMeHToM

E. Aynutom

67. Jlns 3a0e3nedeHHs KpyrooOiry XiMIYHHUX €JIEMEHTIB B MEXax €KOCHUCTEM
HEOOX1/IH1 HACTYIH1 yMOBH (BUOEpITH 3aliBe):

A. HasgBHICTh PEUOBHH, $KI TOBLIBHO PO3KIANAIOTHCS B HABKOJUIIHBOMY
IPUPOAHOMY CEPEIOBHUIIII

B. BuKkopucTaHHS COHSYHOT eHeprii

C. BUKOpPUCTaHHS €HEPT1l XIMIYHUX PEaKIIii

D. TexToHIYHI TIpo1IecH

E. xwuBi opranizmu

68. OyHKIIS TPOAYLEHTIB (aBTOTPO(HUX OpPTraHi3MiB) MOJISTAE B:

A. cUHTe31 OpraHiyHUX PEYOBHUH 13 HEOPraHIYHUX 3 BUKOPHCTAHHSAM EHEprii
Comnrtrsg abo XIMIYHUX peaKIlii

B. po3kiaganHi MEpTBUX TUT POCIIHH 1 TBAPHUH JI0 MIPOCTUX XIMIYHUX €JIEMEHTIB

C. xap4yBaHH1 OPTaHIYHOIO PEUOBUHOIO (pOCIUHAMU 200 TBapUHAMU)

D. oneprkaHH1 eHeprii 3a paxyHOK Xap4yBaHHS aBTOTpOpamu

E. Bce mpaBuiibHO

69. Ha 3emiepoOChbKkHMX TMOJSX 3pOLIYBAHHSA JO3BOJSETHCS BUKOPUCTAHHS
CTIYHUX BOJI MICJIS:

A. MexaHi14HOi 1 610JI0TTYHOT OUHUCTKH

B. Ouncrka He BUMaraeTbcs

C. 3He3apaxkeHHA

D. 3HemkomKeHHs

E. XimiuHOi ouncTKHM

70. Ha 3emi1epoOChKHUX MOJISIX 3pOLIYBAHHS 3200pOHAETHCS BUPOIIYBaHHS

A. OBouiB, OallITaHHUX, SIT1]1 Ta BAHOTPAy

B. 3epHOBHX KyIbTYD

C. Kykypyn3zu

D. Kapromi

E. Constiiauk

71. CaniTapHa OYMCTKA HACEJICHUX MMYHKTIB Ha BCIi TepUTOpPIi Ma€ OyTH:

A. IltanoBo-peryisipHOIO

B. He pernamentyerncs

C. 3asBHOIO

D. IlloaenHo0

E. lllomicsanoI0

72. Ha MynoBUX MaiilaHUMKaxX KaHali3alliHUX CIOPYA BiAOYBa€eThCA:

A. IligcyuryBanHs Myiy

B. 3nemkomxeHHs MyJy

C. bpoainus myny

D. 3ue3apaxeHHs MyJly

E. Oxucnenns myiy

73. J1nst 60poThOU 31 BCIIyXaHHAM aKTUBHOT'O MYJTy MOKHA 3aCTOCOBYBATH:
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A. XnopyBaHHS 3BOPOTHBOTO MYIy, KOPOTKOYACHE MiIKHCIEHHS CTIUHOT P1IUHH
B. JlomaBaHHs O10r€HHHX €JIEMEHTIB

C. 3011bI1I€HHS] KOHIICHTPAIlli PO3YUHEHOTO KHCHIO

D. [lixBumieHHs TeMnepaTypy CTIYHOI PIUHA

E. ITigmy>xHeHHS CTIYHOI BOJU

74. HaiOumpm  edeKTUBHUMH  MeToAaMH  1HTeHcHikailli  ImpoIrieciB

BIJICTOFOBAHHS CTIYHUX BOJ €:

A. Ilpeaeparis + Giokoarynsilis, eIeKTpodIoTaIlis

B. 3061ab11eHHS KOHIIEHTpallli pO3UMHEHOTO KUCHIO

C. IligBuIIeHHS TeMIepaTypy CTIYHOI BOIU

D. Iligmy)xHEeHHS CTIYHOT BOIA

E. 3mina pH Boau

75. Jlo Haiikpaiioi TeXHOJIOT1i BOJIOOXOPOHU HANEKUTh TAKHI METOJ OYUIICHHS

MICBKUX CTIYHHUX BOII;

A. TloBHe GioJIOTIYHE OUUIIEHHS

B. XiMiuHe OUHIIIEHHS 3 JOOUYHUILEHHIM

C. XitopyBaHHS

D. 3nemkomxeHHs

E. BincroroBanus

76. IcHyrO41 TEXHOJIOT1i BOJIOOXOPOHU 3a piBHEM €(DEKTUBHOCTI OUMIIICHHS BOJIU

PO3IOISIOTHCS Ha:

A. OUuCTKy, TOOYUCTKY, TTTMOOKY OUUCTKY

B. Ha3zBanoro po3noauny He icaye C. MexaHiuHy,

D. biosoriuny,

E. ®i3uko-xiMIuyHy

77. Ilpu po3paxyHKy TpaHUYHO-IOMYCTHUMOTO CKHIY CTIYHUX BOJ[ Y BOJIHI

00'eKTH 3 BUCOKUM PIBHEM 3a0pyAHEHHS MOKHA HE BPaXOBYBATH:

A. AcuMUTALIIHY 3aTHICTh BOJHOTO 00'€KTY

B. I'’IK mkigymuBuX pedyoBUH Y BOJ1 BOJAHUX 00'€KTIB

C. ®oHOBI1 KOHIIEHTpAIlii 3a0pyAHIOIOUNX PEUYOBUH

D. B3aeMOBIUIMB XiMIYHHX PEYOBHH B BOJIOKMI

E. Ctyninb po30BiieHHS

78. [lomanHs HaA PO3TJIA] OpraHaMm caHemiaciyxOu mpoektiB HopmatusiB ['JIC

3IACHIOETHCS:

A. Po3poOHUKOM HOPMaTHUBIB

B. Opranamu Mineko6e3nexu

C. BonokopucrtyBauem

D. ITignpuemcTBOM

E. Opranamu Bnaau

79. 3amoBHUKamMu po3poOku HopMatuBiB ['JIC 3a0pyqHIOIOUMX pPEYOBHUH, IO

CKHMJIAIOTHCS Y BOJIHI 00'€KTH, BUCTYTIAIOTh:

A. BonokopucryBaui
B. Opranu Bnagu
C. Opranu MiHekoOe3neku
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D. MiHicTepCTBO OXOPOHU 3A0POB S

E. [linmpuemcTBO

80. Cxu1 HEOUHIIEHUX CTIYHUX BOJ y BOAHI 00'€KTH T03BOJISIETHCA:

A. He no3BossieTbes

B. 3a yMOBH T€XHIKO-€KOHOMIYHOTO OOTPYHTYBaHHS

C. SIxu10 pe4oBHHM, IO MICTSATHCS B CTIYHUX BOJIaX, HETOKCHYHI.

D. SIkio pedoBUHH, 1110 MICTATHCS B CTIYHUX BOJaX HeCTaO1IbHI

E. Jlo3BonsieThes, K0 00 ‘€M BOJONMM BEIIUKHMA

81. Ckuj HEOUMIIIEHUX CTIYHUX BOJI Y BOAHI 00'€KTH JJO3BOJISIETHCS:

A. Jlo3BonseThes 6€3 00MEKECHB

B. SIkmo ymoBH 3MililyBaHHS 1 po30aBIeHHS CTIYHUX BOJ J03BOJISIOTH 30€perTu
AKICTh BOJY BOJTHOTO 00'€KTY y HAHOIMKIOMY ITyHKTI BOJOKOPUCTYBaHHS

C. 3a yMOBH TE€XHIKO-€KOHOMIYHOTO OOTPYHTYBaHHS

D. S0 pe4oBUHH, 110 MICTATHCA B CTIYHUX BOJIaX, HETOKCHYHI.

E. SIxuio pedoBuHH, 110 MICTATHCA B CTIYHUX BOJIaX HECTAOUIbHI

82. HaiiOutbln eQeKTHBHUM NUIAXOM BHUPILICHHS MpOOJeMU 3ano0iraHHs
3a0pyIHEHHS BOJIHUX 00'€KTIB MPOMHUCIOBUMU CTIYHHUMH BOJIAMH €:

A. Opranizaiiisi 6€3B1IX0JHOTO0 BUPOOHHUIITBA 1 3aMKHEHHUX IMKJIIB TEXHIYHOTO
BOJIOTIOCTAYaHHS MIANPUEMCTB

B. Kontpouib 3a ¢oHOBUMH KOHIICHTPAIISIMU XIMIYHUX PEUOBUH B BOJIOMMI

C. 3HmKeHHs co01BapTOCT1 OUUILICHHS BOIU

D. Po3po0Oka ririeHiYyHuX HOPMATHUBIB 1 iX JOTPUMAHHS

E. KonTponb 3a CKMAOM CTIYHUX BOJ Yy BOJAOWMH MNPOMHUCIOBUMH
MIAIPUEMCTBAMU

83. CkuJl CTIYHUX BOJ Yy BOJHI 00'€KTH B ME€XaX HACEIEHOTO ITyHKTY:

A. 3a00poHs€TbCS

B. Jlo3BomseTscs 6€3 00MeXeHb

C. [103BOJIIETHCS 32 MOTOKEHHSIM 3 MICLIEBUMU OpPTaHaMU BJlaJv

D. Jlo3BounsieThesl, KO KOHIIEHTpAIlisl XIMIYHUX pedoBHH He nepesuiye ['JIK

E. Jlo3BosisieThes, SKINO XIMIYHI pEYOBUHU HE TOKCHYHI

84. Ckman 1 BJIACTUBOCTI BOAM TMPOTOYHUX BOJHUX OO'€KTIB TOBUHHI
BIJIMTOBIJTaTH HOPMATHBHUM BUMOTAM Y CTBOPI:

A. Ha 1 xm BuIe 3a TE4i€ro BiJl MyHKTY BOJIOKOPUCTYBAHHS

B. Ha 1 kM Buiiie 1 HUX4e 3a TEUi€l0 BiJ MYHKTY BOJOKOPUCTYBAHHS

C. Ha 1 kM BuIlle Miclist BUIMYCKY CTIYHUX BOJI

D. B Micii MyHKTY BOAOKOPUCTYBaHHS

E. Ha 5 kM Bucue 3a Teui€ro BiJf IyHKTY BOJOKOPHUCTYBaHHS

85. Uu po3Bonute Bu BukOpucTaHHs Oe3mocepeaHbO akBaTOpii BOJIOCXOBHUIIA
s ckuay ctiuaux Bog TEL, TEC, AEC?

A. Hi B skomy pas3i

B. lo3Bomto

C. Pimnenss Oynie 3ajexaty BiJ TeMIIEpaTypH CTIYHUX BOJ

D. Jlo3Boutt0, SIKIIO KOHIIEHTpAIlli pEYOBHH B BOJI1 HE nepeBuiyoTh [ JIK
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E. Pimenns Oyzae 3anmexatu BiJi TOKCUYHOCTI PO3UMHEHUX PEUOBUH B CTIYHIN
BOJI1

86. Ckuj CTIYHUX BOJ Y BOJOMMHU JJO3BOJISIETHCS TUIBKH:

A. 32 yMOBHM TTOBHO1 010JI0T1YHOT OYMCTKH 1 3HE3aPAKECHHSI

B. SIkm1o BMiCT HIKIIJIMBUX PEUOBHH Yy CTIYHUX Bojax He nepesuiye I'JIK

C. Sxmo ckiag i1 BIACTUBOCTI BOAM BOJOWM y MYHKTaX BOJOKOPUCTYBaHHS
micast CKUAY CTIYHHUX BOJ OynyTh 3aJ0BOJBHATH BuUMoram "CaHITapHUX MpaBHII
OXOpPOHHU MOBEPXHEBUX BOAONM"

D. 3a yMOBHM NTOBHOT XIMIYHOT OUYHUCTKH

E. SIxmo remnepaTypa BOAM HE NEPEBHUILYE TOIYCTUMY

87. BkaxiThb OCHOBHI TOKa3HUKH, MO SKUX MOXHA POOUTH BHCHOBKH PO
e(eKTUBHICTh POOOTH CHIOPY/T 610JOTIYHOT OYUCTKU CTIUHUX BOJ?

A. bioximiune cniokuBaHHs KucHIO BCK

B. 3anumkoBuii xjop

C. CycnennoBani peyounau D. pH

E. BMicT po34MHEHOr0 KUCHIO B BO/I1

88. fki 3 mepepaxoBaHUX CIOPYJ MOBUHHI OyTH B CKJIaJl MEXaHIYHOI OUUCTKHU
CTIYHUX BOX?

A. biodinetpu

B. Pemitku-no6apku,npeaepaTopu

C. BiacriitHuku

D. Centuku

E. Aepodinbtp

89. Ski 3 mepepaxoBaHUX CHOPYJ MOBUHHI OyTH B CKJIaJ1 O10JIOTYHOI OYHUCTKHU
CTIYHUX BOL?

A. KoHTakTHHMI pe3epByap

B. AepodiabTpu, JereabMiHTU3ATOP

C. lN'opuzoHTanbHUN BIACTIHHUK

D. IlickoBnoBmtoBau

E. CmomnosnoBmtoBau

90. Yu pomyckaeTbcs BUITYCK OYMILEHUX CTIYHHUX BOJ y BOJAOWMH B MeEXax
HACEJICHOTO MyHKTY Yepe3 ICHYI0Ul BUITYCKU?

A. He nomyckaetbcst

B. V BunarkoBux Bunajakax mnpu y3roqxeHHi 13 CEC 1 TeXHIYHO-€KOHOMIYHOMY
OoOTpyHTYBaHHI

C. Jlomyckaerbcs

D. JlonyckaeTbes MpHU y3roJKEHHI1 13 OpraHaMu Bilau

E. SIxmo remnepartypa ounnienux Boa He Buie 40 C

91. BkaxiTh OCHOBHI MOKa3HUKH, MO SAKUX MOKHAa POOUTHU BUCHOBKH PO
e(EeKTUBHICTh MEXaHIYHOI OYUCTKU CTIYHUX BOJ?

A. IIpo3opicTh BOJH, CYCIIEH30BaH1 peYOBMHU, KOJIp 1 3amax

B. pH Boau

C. IliaBuiieHa TemnepaTtypa Bou
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D. HasBaicTs 1TutaBatouoi 1utiBka Ha Boai E. bioximiuHe CHOKWBaHHS KHCHIO
(BIIK)

92. SIxuit 13 MOKAa3HUKIB CTIYHUX BOJ 3MIHIOETHCSI HANOUIBII TITBUIKO?

A. Temnieparypa, BOIHEBHI TOKa3HUK

B. BMicT po3unHEHOT0 KHCHIO

C. KonnenTparlist Cojiyk 3ajiza, MapraHiiro, KajabIliio

D. TBepaicts BoH

E. KoHnenTpariiist XJI0puaiB i cyiabdatis

93. T'irieHiuHa e(EKTHUBHICTh OUMIIECHHS CTIYHMX BOJ[ OIIHIOETHCSA 3a SIKICTIO
BOJIM BOJHOTO 00'€KTY B KOHTPOJILHOMY CTBOPI1

A. Bisisg mepmioro micis CIyCKy MYHKTY BOJOBUKOPUCTAHHS

B. HuIe nepmroro micis CycKy MyHKTY BOJAOBUKOPHUCTAHHS

C. Ha 1 xM BHUIIE MiCIISI CITYCKY CTIYHUX BOJ

D. na 1 kM HUIIE MICIIS CITYCKY CTIYHHUX BOJI

E. Ha 2 kM HHIIIE MICIIS CITYCKY CTIUHUX BOJT

94. Jlns pobouoro cenuiia 3 1000BUM BOJOBiIBeAeHHSIM 500 Ky0. M CTIUHHMX
BOJI HAMOLIBIIT IOIIJIbHA HACTYITHA CXeMa OYUCHUX CIIOPY:

A. * penrTKu-MiCKOBIOBIIOBAYI-IBYXSIPYCHUN BIACTIMHUK-TIONS (PLIbTpaItii

B.  pemiTKu-micKOBIOBIIOBAYI-TOPU3OHTAIbHI  BIATCTIMHUKU-aepOPiIbTPU-
BTOPUHHI BIJICTIHHUKH- KOHTAKTHI pe3epByapu

C. pemriTka- CeNTUK-TIOJA MiJI3eMHOT PUIbTpalii

D. PENITKU-TI1CKOBIIOBIIOBAY1-TOPU30HTAIILHUAN BIJICTIHHUK-Aa€POTEHK-
BTOPUHHUM BIJICTINHUK-KOHTAaKTHUM pe3epByap

E. PELIITKU-TIICKOBIIOBIIIOBAY1-TOPU30HTAIIbHUAN BIJICTIHHUK-KOHTaKTHUAN
pe3epByap

95. T'paHMYHO-AONYCTUME CKUJAHHSA - 1€ HAYKOBO-TEXHIYHUI HOPMAaTHB,

BUKOHAHHS sIKOTO 3a0e3neuye notpumanHs I'JIK XiMiuHUX pedoBUH:

A. y CTIYHUX BOJAX, 1110 TPOUIIIN OYUIICHHS

B. y cTiuHMX Bojax B MiCIli CKMJIaHHS iX Y BOJIOMMHUIIIC

C. y Boal BOAHOTO 00'ekTy OIS HAMOIMXKYOTO MICHIS CIYCKY CTIYHHX BOJ
MYHKTY BOJIOKOPUCTYBaHHSI

D. y Boai BomHOrO 00'ekTy BHuIlle 1 KM 3a Miciie cmycky cTiyHux Boa E. y Bomi
BOJHOTO 00'€KTY BHIIIE 2 KM 3a MICIIE CITyCKY CTIYHUX BOJ

96. HaiiGinpmn JOIIBHOIO CXEMOKO OYHINEHHS CTIYHUX BOJ I OyIUHKY
BIJIMMOYMHKY 3 10O0BHM BOAOBiABeIcHHAM 20 Ky0.M €:

A. pelTKu-miCKOBIOBIIOBAY1-TI0JIA 3pOLTYBaHHS

B. pemiTku-micKoBIOBIIOBaYi-BEPTUKAIBHI BIICTIMHUKI-010(p1IbTPU-BTOPUHHI
BIJICTIHHUKU-KOHTAKTHI pe3epByapu

C. pennTKu-micKOBIOBIIOBAYI-ABYXSIPYCHUHN BIICTIMHUK-TIONS (DUIBTpaIii

D. KOMIaKkTHI YCTaHOBKH 3aBOJICBKOTO BUTOTOBJICHHS

E. pemiTka- cenTuk-mnois mia3eMHoi (puibTparii

97. TirieniuHa e(EKTHBHICTh OYMIICHHS CTIYHHUX BOJI OIIHIOETBCSA IO
KOHIICHTpaIlii 3a0py/THCHb:

A.y CcTiuHI# BOJI MICJISI OYUIIICHHS
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B. y Boai BOIHOT0 00'€KTY B MICLII CITyCKY

C. y Boai 01151 mepIIOro MICHs CIYCKY MMyHKTY BOJOKOPUCTYBAHHS

D. y Bozi BogHOTO 00'€KTY BHILE MICIS CITYCKY CTIYHUX BOJT

E. y Bozi BOIHOTO 00'€KTY HMXKUE MICIIS CITYCKY CTIYHHMX BO/I

98. Jlo ciopya 111 MEXaHIYHOT'O OYMILIEHHS CTIYHUX BOJI BIIHOCUTHCS:

A. 610hUIBTP

B. ropuzoHTanbHM BIICTIHHUK

C. aepodinbTp

D. mons ¢ginprparii

E. aeporenk

99. lo criopya asnst 610JI0TTYHOTO OYHUIIEHHS CTIYHUX BOJI B IPUPOJHUX YMOBAX
BITHOCSTBHCS:

A. aepoTeHK

B. aepodinbTp

C. 6i0¢inpTp

D. 61010T14HUI CTaBOK

E. meranrenk 1

100. Tirieniyuna e(EKTUBHICTb OYMINCHHS IIPOMHUCIOBUX CTIYHHUX BOJI
BBAXKAETHCA JIOCTATHBOIO, SIKIIIO:

A. TexHI4YHA e(PEeKTUBHICTh pOOOTH OUYUCHUX criopya Oibie 90%

B. TexniyHa e(peKTUBHICTH POOOTH OUHCHUX crIOpy] Oiibiie 98%

C. KoHUeHTpaiiss  XIMIYHMX PEYOBMH B  KOHTPOJBHUX  CTBOpax
BOJIOKOpUCTYBaHHs Bijnosigae I'JIK

D. TexHi4uHa €(PEKTUBHICTh pOOOTH OUYUCHUX criopya Ounbiie 70%

E. cyma BiiHOIIEHb KOHILIEHTpALld OKPEMHUX PEYOBHH y CTIYHMX BOJAX J0 IXHIX
I'’IK He noBuHHA nepeBuIyBaTu 1,5
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TepmiHo0TiYHUH CTOBHUK

Abiorenes

Camo3apoKeHHS; Teopisi BUHUKHEHHS )KUBHUX 1CTOT (O10T€HHUX OpraHi3MiB) 3
HEOPraHiYHUX peuoBHH. J[aHa Teopis Mae JOCUTH OaraTo MPUXUIbHHKIB, ajie Oyib-
AK1 CIPOOM OTPUMATH KUBY PEUOBUHY B JIA0OPATOPHUX YMOBaX OyJIM HEBAAIMMHU.

AGioreHHa pe4yoBUHA

PeuoBuHa, yTBOpeHa mpoliecamMH, B SIKMX >KMBAa pPEUOBHMHA y4yacTi He Oepe
(IPOIYKTH TEKTOHIYHOI A1SJTBHOCT1, METCOPUTH TOIIO).

AGioreHHUH

1) (mpouec), kil BinOyBaeThcss 0€3 ydacTi KUBHX OPraHi3MiB; 2) TaKWid, IO
Ma€e HeopraHIYHUH (a010JIOTIYHMIT) XapaKTep.

AOGiOTeHHHI TTePioa

[epion eBodroriii MaTepii 10 MOSBU NEepIINX (HOPM KHUTTSL.

AbiocecToH

HaiiapiOHinmi  yacTMHKM ~ MEpPTBUX  opradi3MiB  (OE€HTOC,  IUIAHKTOH,
(pITOTUTAHKTOH, 300IUIAHKTOH) 1 HEOPraHIYHl PEYOBHHH, IO 3HAXOIATHCS Y BOJI B
3aBUCIIOMY cTaHi. AGI0OCECTOH MOXe OyTH aBTOXTOHHUM (YTBOPIOETHCS B TIPOIIECi
(GYHKIIOHYBaHHS. ..

Abiocdepa

[apu nmitochepu, siKi HE BITUYBAIOTH 1 paHillle HE MiIJaBAUCA BIUIUBY KUBUX
opraHi3miB a60 O10r€HHUX PEYOBUH.

AobiolieH

CykynHicTh a010TUYHHX €JEMEHTIB 010TOITY.

Abicanb

Exonoriyna 30Ha (BOJHE CEpEelOBHILE 1 TBAPUHHUMN CBIT) PO3MOAUTY KUTTA Ha
nH1 CBITOBOTO OK€aHy, IO MPOCTATAETHCS BIJ MIIHIKAKS KOHTHHEHTAJIBHOTO CXUITY
(rmubuna 6:1m3bko 2500 M) go rmmbunu 6000-7000 M. Abicans 3alimae Oubine 75%
TUJIOM]. ..

AGnsnis
VY rusiiosnorii - 3MEHINIEHHs MacH JIbOJOBUKA a00 CHIFOBOTO MOKPHUBY B PE3yJIbTATI
TaHEHHS, BUIIAPOBYBAHHA a00 MEXaHIYHOTO BUIAJICHHS;

1) AGopurenu

1) KOopiHHI KUTEJ AaHOI MICIIEBOCTI, SIK1 )KMBYTh B Hil 3 JaBHIX YaciB, ajic HE
00O0B'SI3KOBO TYT YTBOPHWJINCSA SIK €THIYHA OJIMHULIA; 2) OpraHi3MHU, K1 KUBYTH TaMm, 1€
BOHU BUHUKJIU B MPOIIEC] €BOJIOIIII.

AOpaszis

Epo3iiiauii mpoiiec po3MuBaHHS OeperiB MOPIB 1 BOJOCXOBHII ITiJl BIUIMBOM
XBUJIBOBUX yAapiB, BUBITPIOBaHHS 200 roCoOAapChKOi ISNIBHOCTI JTHOAUHHU.

AGpuc

CxemaTu4He KpecJeHHs MICIIEBOCTI 3 3a3HAYEHHSIM MPOMIPIB BCiX 00'€KTIB, 1110
3HIMAIOThCS. BUKOHYEThCS BIJ PYKM B MOJI MPU T€OAE3UYHUX 3MOMKaX 3 METOIO
moOy10BU TUTaHy 200 MTPOQ IO MICIIEBOCTI
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https://eco-live.com.ua/eco-term/abiogenez
https://eco-live.com.ua/eco-term/abiogenna-rechovina
https://eco-live.com.ua/eco-term/abiogenniy
https://eco-live.com.ua/eco-term/abiogenniy-period
https://eco-live.com.ua/eco-term/abioseston
https://eco-live.com.ua/eco-term/abiosfera
https://eco-live.com.ua/eco-term/abiotsen
https://eco-live.com.ua/eco-term/abisal
https://eco-live.com.ua/eco-term/ablyatsiya
https://eco-live.com.ua/eco-term/aborigeni
https://eco-live.com.ua/eco-term/abraziya
https://eco-live.com.ua/eco-term/abris

AOGCOIIOTHUH HYITb

['pannvHO HU3bKA TeEMIeEparypa, MpH SKIM MPUIUHAETHCS TEIUIOBUH PyX
MOJICKYL.

ABapifiHUI BUKU]T

Bumymienuii BUKWJ B JOBKULISA 3a0pyAHIOIOYMX PEYOBHUH B KUIBKOCTI, SKa
Habarato nepeBuiye ['JIB. Sk nmpaBuiio, aBapiiiHul BUKHUJ] € HACIIIIKOM 3HOIIICHOCTI
yCTaTKyBaHHS MIMPUEMCTB 1 TOPYIICHHS TEXHOJIOTIH.

ABapist eK0JIOT14Ha

BupoOHMua uuM TpaHCHOpTHA CHTyallis, He mepeadadyeHa JAIIOYUMHU
TEXHOJIOTIYHUMH pPETJIaMEHTaMU 1 TPaBWJIAMH, IO CYMPOBOKYETHCS ICTOTHUM
3017IBIICHHSM BITUBY Ha HAaBKOJIMIIIHE CEPEIOBUIIIE.

Arpor1ieHo3 (arpo0ioreHo3)

Hecriiika, mTy4HO CTBOpPEHA €KOCHCTEMa KYJbTYPHHX TIOJIB, sIKa PETYJSPHO
HiATPUMYETHCS JTIOAUHOIO.

Apanraiis
[IpucTocyBaHHs OpraHi3MiB JI0 YMOB JOBKULIS 1 HOTO 3MiH.

Aepobu

Oprani3mu, JJis1 )KATTETISIIBHOCTI SKUX MOTPIOCH MOJIEKYJIApHHN KuceHb (O5).

AEepOoKOCMIYHI METOJIN AOCIIKCHHS

BapianT aucTaHIIMHUX METOMIB JOCIHIIKEHHS, CHUCTEMa METO/IB BHBUYCHHS
BJIACTUBOCTEH JaHamadTiB 1 iX 3MIH 3 BUKOPUCTaHHSIM BEPTOJIbOTIB, JITaKiB,
MIJIOTOBAHUX KOCMIYHUX KOpaOJiB, OpOITAIPHUX CTAHIIM 1 CHemialbHUX KOCMIYHUX
araparis,...

Aeporakcais

SIKicHa 1 KUIBKICHA OLIHKa HPUPOJHHUX PECypcCiB (TOJOBHHUM YUHOM, JICY) 3
JTalbHUX AMapaTiB.

AxJimMaTtuzanis

[IpucTocyBaHHs OpraHi3miB 10 HOBUX YMOB ICHYBaHHS MICJIsI TEPUTOPIAIBHOTO,
MTY4YHOTO ab0 MPUPOJHOTO TEPEMIMICHHS 3 YTBOPEHHSIM CTaOUIBHHX TpPYII
opraHi3miB (MOMyJISIii), 3AATHUX IO BIATBOPEHHS.

Akcenepaitis

HepiBHoMmipue hopMyBaHHS 1 pO3BUTOK OpraHa B MepioJi eMOPIOHAIILHOTO CTaHy
OpraHi3my; MPUCKOPEHUH (13UUHUN PO3BUTOK JITEH 1 MOJIOI.

ATb0iHI3M

Bpomxena BiICYyTHICT MITMEHTY MIKIPH, BOJIOCCS, PalyKKH OKa Y TBAPUH.

Anrbeno

BenuuuHa, ska XapakTepusye BIAOMBAIOYY 3/IaTHICTb OYJb-SKOI TOBEpXHI;
BUPAXXAETHCS BITHOUIEHHSM B1AOUTOI MOBEPXHEIO pajialii 10 COHIYHOI pajialii, ska
HaJIAIIIA HA TIOBEPXHIO.

AJIbTepHATUBHI JKEpesia eHeprii

Cnoci0, mpuctpiii abo cmopyna, fKa JI03BOJSIE OTPUMYBATH EIEKTPUUHY
eHepriro (abo 1HIIMI HEOOXIMHWI BUJ €HEprii) 1 3aMmiHIoE CO00I0 TpaauIliiiHI
JoKepenia eHeprii, ki GyHKIIOHYIOTh Ha HadTi, MPUPOJHOMY Ta3l Ta ByTULII.

Anbha-pi3HOMaHITTS
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https://eco-live.com.ua/eco-term/absolutniy-nul
https://eco-live.com.ua/eco-term/avariyniy-vikid
https://eco-live.com.ua/eco-term/avariya-ekologichna
https://eco-live.com.ua/eco-term/agrotsenoz
https://eco-live.com.ua/eco-term/adaptatsiya
https://eco-live.com.ua/content/aerobi
https://eco-live.com.ua/eco-term/aerokosmichni-metodi-doslidzhennya
https://eco-live.com.ua/eco-term/aerotaksatsiya
https://eco-live.com.ua/eco-term/aklimatizatsiya
https://eco-live.com.ua/eco-term/akseleratsiya
https://eco-live.com.ua/eco-term/albinizm
https://eco-live.com.ua/eco-term/albedo
https://eco-live.com.ua/eco-term/alternativni-dzherela-energii
https://eco-live.com.ua/eco-term/alfa-riznomanittya

Pi3HOMaHITTS BCepeuH1 CIIBTOBAPUCTBA.

AMILTITY/1a €KOJIOT19HA

Mexi TpPHUCTOCOBAHOCTI BHJY YM CHIBTOBApUCTBA JIO MIHJIMBUX YMOB
CEpeIOBHUIIA.

AHTpomnocucreMa

JIronctBo sk QyHKIIOHYHOYa CYKYIHICTh (Ol0JIOTIYHUN B, BUPOOHHYI
B1JIHOCUHH, TEXHOJIOTTYHHUM 1 HAYKOBUM MOTEHITIaN).

AnTpomnocdepa

3emMHa cdepa aKTHBHOI JISIIBHOCTI JIIOJACTBA. SIBISETHCS YacTUHOIO Olocdepw,
mitocdepu, armochepu 1 rigpochepu. [ToHATTS myke YyMOBHE 1 BUKOPHUCTOBYETHCS
HEBEJIMKOIO KIJTbKICTIO BUCHUX.

Apean

30Ha MOUIMPEHHS HA 3eMHIN MOBEPXHI OyAb-SIKUX OpPraHi3MiB, 00’ €KTIB UM SBHUII]
(BUIB pOCIIMH, TBAPUH, KOPUCHUX KOMAIMH, MOB TOIIIO).

Apeast eKoJIOT1YHUN

Perion, me Bua MOXe KATH y 3B'SI3KY 3 HASBHICTIO MMPUAATHUX JJIT HOTO YMOB
1o3a 3aJIeXKHICTIO BiJI TOro, Ji€ PO3TAIlOBAaHWM IEH PErioH 1 4M BUIAUICHHHN BiH
HE3/I0JIAHHUMHU JIJIs1 BUJTY TIEPEIIKOaMHU.

AcHM1ITIOI0YA 3aTHICTh BOJHOTO 00'€KTa

3naTHICT BOAHOrO 0O0'€eKTa TpHUIIMATH BH3HAYEHY Macy 3a0pyIHIOI0YUX
pedyoBUH (200 BHU3HAYEHY KUIBKICTh IHIIMX 3a0pyJHUKIB) B OJMHHIO 4acy Oe3
MOPYIICHHS HOPM SIKOCTI BOAM B KOHTPOJIBHOMY ITyHKTI BOJJOKOPUCTYBAHHSI.

AcuMisIiHA EMHICTh €KOCUCTEMHU

[loka3HUK MaKCHUMaJbHOI JIMHAMIYHOI MICTKOCTI KUIBKOCTI 3a0pyIHIO0YOL
PEUOBMHHU, SIKa MOXKE 3a OJMHUII0 Yacy OyTH HAKOMMYEHOI0, 3PYWHOBAHOIO,

TISUIBHOCTI.

Acuminsiist

CykyrmHicTh mpoIieciB aHabomi3My (010CHHTE3y) B KMBOMY OpraHi3mi, B X0l
SAKUX PI3HI pEUOBUHU BKIIFOUAIOTHCS JI0 HOTO CKIIATY.

Acorriailis reoxiMiuHa

['pyna XiMIYHHX €JIEMEHTIB, SIKi 3HaXOAAThCSI B OKPEMHUX MPUPOTHUX 00IACTIX
MOBEPXHEBOTO APy 36MHOI KOPH.

Acorriailis eKoJIoTiuyHa

['pyna omHOpimHuX abo0 PI3HOPIAHMX OPraHi3MiB, TOMYJSIINA, SIKI CHUIBHO
KUBYTh Y BU3HAUCHUX MMPUPOTHUX YMOBAX.

ATaBizm

HasBHICTB y Cy4acHMX OpraHi3MiB O3HAK, BIACTHBUX iX JAJIEKUM IPEaKaM.

biorenes

Teopis BUHMKHEHHS XUTTA Ha 3€MII, 3a SKOI 3apOJKH >KHBUX ICTOT OYJI0
3aHECEHO Ha 3eMJTIO 3 THIITUX KOCMIYHUX T11 (1HIIA HAa3Ba TEOPis MAHCIEPMIi).

biorenni nopoau
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[Nipceki mopoau, SIKi MEPEeBaXKHO CKIANAIOThCA 3 3aJUIIKIB TBApUH (300T€HHI
ripcbki mopoau), pociauH (¢piToreHHi TIpCbKI MOPOAM) 1 MPOAYKTIB iX
KUTTENSUTHHOCTI.

biorenocdepa

1) miASHKK TOBEpXHI 3eMili, Ha SKUX OyJaM MPHCYTHI CHPHUATIUBI (i3UKO-

XIMIYH1 YMOBH JIJI1 BAHUKHEHHS 1 PO3BUTKY KHUTTS;

bioreoximiuni aHoMarii

MacoBi OpyIIeHHS PO3BUTKY, POCTY 1 (DYHKIIIOHYBAHHS KUBHUX OpraHi3MiB, SKi
CIIOCTEPITaloThCsl Ha BHU3HAYCHIN TepuTopii (010reoXiMiyHINA MPOBIHINT) 1 BUKJIMKAHI
HEJO0CTaTHIM a00 HaUIMITKOBUM BMICTOM y cepeioBHIli (010TOI1) BUBHAYCHHX. ..

BiosoriuHa aKkTUBHICTE IPYHTIB

CykynHICTh 010JOT1YHUX TPOIIECIB, SKI MPOTIKAIOTh B IpyHTI. [Ipo Giomoriuny
aKTUBHICTh IPYHTY CYASTh IO IHTEHCUBHOCTI AMXAHHS IPYHTY (CMOKMBAaHHSA KUCHIO 1
BUJIIJICHHS BYTJIEKUCIIOTH), CTYTICHIO BUIUICHHSI TETUIOBOT €HEPrii OpraHi3MaMu...

Biosoriuda mpoaAyKTUBHICTE (010MIPOAYKTHBHICTE)

CykymnHICTh IIPOLECIB TeHepallli, TpaHcPopMalii, TOTIMHAHHS 1 TPOXOJKEHHS
€Heprii 4yepe3 eKoJIOro-010JI0T14HI CUCTEMHU PI3HUX PIBHIB - BiJI OKPEMUX OPraHi3MiB
no OioreonieHo3y (exkocucrteMu). [HIIMMHM ClIOBaMH, BJIACTUBICTH OKPEMUX
MOMYJISIIIHA. .

biom

CykymHICTh ~ CHIBTOBApUCTB, SIKA& BHHUKIA B  pe3yjibTaTl  B3aeMOJIi
pErioOHaNIbHOTO  KJIMaTy (MakpokiIiMmaTy), perioHanbHOi O010TH 1 cyOcTpary.
Bioreonieno3u (ekocucTemu), Kl BXOJATh A0 CKJIaay 0ioMy, TICHO B3a€MOIIOB'sI3aHi
MMOTOKAMH €HEPT1i...

Bionika

Hayka, sika BUBYa€ XUBI OpraHi3MH 3 METOK0 BHKOPHUCTAaHHS pE3YJIbTaTIB
MI3HAHHS MEXaHI3MIB iX (PYHKIIOHYBaHHS MPU KOHCTPYIOBAHHI MAalIUH 1 CTBOPEHHI
HOBUX TEXHIYHUX CHCTEM.

bioximiune cnoxkuBanHs kucHio (BCK)

[Toxa3nuk 3a0pyaHEHHS, 10 XapaKTEPU3YETHCS KUTBKICTIO KUCHIO (B MT), SIKHIA
3a BCTAHOBJICHUU TEPIOJ Yacy BUTPAuYEHO HA OKHCIICHHS 3a0pyJIHIOBAYiB BOJONMH,
10 MICTAThCS B OJiMHUIIl 00'emy (3a3Buyaii B 1 ) mpu 20°C. Ha mpaxruii BCK...

Bbioxoponoris

HaykoBuii HampsiMOK, SKWUW BHBYA€ MPOCTOPOBY CTPYKTYpy O10JOTIYHUX
CIIBTOBAPHUCTB 1 OiocdepH B IIIOMY.

BionienTpusm

HaykoBuii migxiag y HOpUPOJOOXOPOHHIN CHpaBl, IO CTaBUTh BHILE YCHOIO
IHTEPECH JKUBOI MPUPOIU (IKUMHU BOHU MPEACTABISIOTHCS JIFOIMHI).

Bibypxkaitis

IcnyBanHs BOX oOJsiacTeld piBHOBark B MOMYJSALII NPU HE3MIHHUX yMOBax
CepeIoBUINA, sIKI BAHUKAIOTh B PE3yJIbTaTl CUIIbHOI 3aJIEKHOCTI BIACTUBOCTEHN camoi
TTOMYJISAIIIT
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bemenn
CunpHO pO3wWIEHOBaHA SpamMH 1 YIIETWHAMH MICHEBICTh, HEMpHIATHA IS

3emsiepoOCTBa; TUIM O10TOMY. YTBOPIOETHCS TMEPEBAKHO B O0OJACTAX 3 CYXHM
KJIIMaToOM. 3yCTpid4aeThCs Ha PI3HUX BUCOTaX (BiJ MEPEATip's O BUCOKOTIP's).

be3Bijixo/1Ha TEXHOJIOT s

CrnpsiMoBaHa Ha palllOHaJIbHE BUKOPUCTAHHS MPUPOIHUX PECYPCIB TEXHOJOTIS
OKpPEMOTr0 BUPOOHUIITBA 200 MIPOMHUCIOBOTO KOMIUIEKCY, IO 3a0e3neuye OTpUMaHHs
IpOAYKTY 0e3 B1x0 1B (abo Mpu ixX Majiil KUIbKOCTI).

besneka exoJioriuna

Cran, mpu SKOMYy BIICYTHS 3arpo3a HAHECEHHS IIKOAW MPUPOTHOMY
CEPEIOBHIIY Ta 3/IOPOB'I0 HACEICHHS.

bescTiuna 00nacThb

Yactuna cymi, ska HE Ma€ 3B'A3Ky 4Yepe3 piukoBi cuctemMu 31 CBITOBUM
OKEaHOM.

bera-pisHOMaHITTS

Pi3HOMaHITTS M1k CIIBTOBapUCTBAMHU.

Bonirer

YMoBHUI TIOKa3HUK (0an), akuil BigoOpakae SKICTh NMPUPOAHHX OO'€KTIB Ta
BU3HAYA€ X €eKOHOMIYHY I[IHHICTh. 3aCTOCOBYETHCS JIJIsl OI[IHKU MPUPOJITHUX PECYPCIB
Ta MOPIBHSUILHOI XapaKTEPUCTUKU 3€MEJIbHUX YTi/lb, IPYHTIB, JICIB. ..

BboHityBaHHs

[Iporiec oriHKU TPUPOIHOTO 00'€KTA 1 BCTAHOBIICHHS OTO OOHITETY.

Bpyrro-npoaykiis

[TepBHHHA IPOYKITiSI €KOCUCTEMH.

BinnoBaroBaHa eHepris

Enepris 3 mkepen, sKi 3a JIOJCBKUMH MaciiTabaMu € HEBUUEPIHUMHU.
OCHOBHUI NPUHIUIT BUKOPUCTAHHA BIAHOBIIIOBAHOT €HEPTii MOJIATa€e B 1i BUJIYYEHHI 3
MPOIIECIB, SIKI MOCTIMHO BII0YBalOTHCS B HABKOJMUIIHBOMY CEPEIOBHII, 1 HaJaHHI
JUTSI TEXHIYHOTO 3aCTOCYBAHHS.

Bionentu

Buau, HalicuapHINII 32 3JaTHICTIO YTBOPIOBATH CIIIBTOBapHCTBA a00 BXOJUTH B
HUX, CEHEPTrifHO PO3BHBATHUCH, 3aXOIUIIOBATH TEPUTOPIIO, YTPUMYBATH ii 3a cO0OI0,
MPUTHIYYBATH CYMIEPHUKIB MEPEBAKAIOUOIO EHEPTIE0 JKUTTEIISIIBHOCTI 1 TOBHOTOIO. ..

Bitamizm

VY4eHHs, 3T1IHO 3 SKUM B OpraHi3aMax BcCl O10JIOT14HI MPOLIECH CIPSIMOBYE 1
peryiioe oco0ImBa ‘“SKUTTEBA cuila’”, “‘eHTenexis’”.

Boanesunii mokasauk (pH)

BenuuuHa, mo xapakTepu3ye KOHLEHTpalilo (aKTUBHICTb) 10HIB BOJHIO B
pO34YMHAX; YHCEIBHO  JIOPIBHIOE  HETAaTHBHOMY  JICCATKOBOMY  JIOrapudpmy
KOHIIEHTpaIlli (aKTUBHOCTI) 10HIB BoAHIO [H+], BupaxeHoi B MoysIX Ha JITp: p = -
Ig[H+].

BropunHni pecypcu

CykymHICTh OyIbSIKUX MaTepiaIbHUX 1 €HEPreTUYHUX BIAXOIB BUPOOHMUIITBA,
K1 MOXYTb OyTH BUKOPHUCTaHI TOBTOPHO.
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[iapoakymymoroda enekrpoctanitis (CAEC)

[NppoenekTpocTaHIlisi, sika BHUKOPHUCTOBYETbCS MJisi BUPIBHIOBAHHS J1000BO1
HEOHOPIAHOCTI rpadika eTeKTPUIHOTO HABAHTAXKEHHSI.

["a304yTTEBICTH POCIUH

3aTHICTh TPOSIBY B POCIWH MATOJOTIYHUX PEAKIINd y BIAMNOBib Ha BIUIUB
ra3ono/iiOHUX 3a0pyIHIOIYMX pedoBUH. Bucoka I'. geskux pociauH A03BOJISIE
BUKOPHCTOBYBaTH iX y BHJIl OIOMHIUKATOPIB CTaHy aTMOC(HEpPHOIO IOBITPS
(TMIITaftHUKH, XBOMHI...

[eni (reinb)

JlucriepcHi cucTeMu, sIKi YTBOPIOIOTHCS (B MPHUPOAL UM INTYYHO) B KOJIOITHHUX
PO3YMHAX 3a MOCTYMOBOI KOATYJISIIII.

['emepo0is

Pe3ynbrat cymMapHOTro BIUIMBY JIFOJIMHU Ha €KOCHUCTEMY.

Cen

[leBna nminsHKa nezokcupudOonykieinoBoi (JAHK) kucmotn, 3 sk0oi To4HO
KOIMIIOETHCS CTPYKTYpa KOMIJIEMEHTAPHO CHHTE30BAaHUX MOJIEKYJT PHOOHYKICTHOBUX
(PHK) xucnot cknanoBux xpomocoM. ['eHenieMeHTapHa OIMHULS CIIaJIKOBOCTI.

[enesuc nanamadry

CyKynHICTh TNPOLECIB, Y T.Y. AHTPONOI€HHUX, 110 OOYMOBWJIM BUHUKHEHHS,
€BOJIIOIIIO 1 Cy4acHUM CTaH JlaHamadTy.

['eHoMm

CykyImHICTh T€HIB B OAHOMY Habopi xpomocoM. lle mociiIoBHICTh MUIBSP/IiB
HYKJICOTHIHUX (DpAarMeHTIB, Kl KOJIYIOTb CTPYKTYPY 1 JKUTTEISIIBHICTE OPTraHi3My.
l'eHoTun

CyKyIHICTb yCIX CMaIKOBUX CTPYKTYp OpraHi3my.

['€eHOTOKCHYHICTH TPYHTY

31aTHICTh 3a0pyAHEHOr0 IPYHTY BIUIMBAaTH Ha CTPYKTYPHO-(QYHKIIOHAJIbHHIA
CTaH TIEHETUYHOro amapara IpyHTOBOI OIOTH, BKJIIOYAIOYM MIKPOOpIraHi3MH,
POCIIMHHICTb 1 IPYHTOBY (hayHy.

I'eocucrema

CyKyIHICTh €JIEMEHTIB 3€MHOT KOPH, 0 3HAXOSATHCA y BIJHOCHHAX 1 3B'I3Kax
MK cO00I0 i YyTBOPIOIOYMX BU3HAYEHY IUTICHICTh, €AHICTh. Tepmin yBeaenuit B.b.
Couagoro.

['eochepu

['eonoriyHi KOHIIEHTPUYHI, CYIJIbHI Yd TEpepuBYACTi OOOJIOHKH 3eMIll, MO0
PO3PI3HAIOTHCA MO (PI3UYHUX BAACTUBOCTSX 1 XIMIYHOMY CKJIA/II.

I'panuyna go3a (I'J1)

['irieniuHuii HOpMaTUB JJI OCI0, SIKI HE MPALIOIOTh 3 JKEepeaamMu 10HI3yl0Uoro
BUIIPOMIHIOBaHHS O€3MOCEepeIHbO, aje 3a YMOB IPOXKUBAaHHS a00 PO3MILIEHHS
poOOYMX MICLIb MOXKYTh YpaKaTHCSI HUM.

I'parnuno ponyctuma kouuentparis (I'JIK)

MakcumanbHa KOHIIGHTpAISl JOMIIIOK B HABKOJHUIIHHOMY CEpPEIOBHIIN,
BiJTHECEHA JI0 TIEBHOTO Yacy OCEPEHCHHs, SIKa MPU MEePIOAUYHIN i Y HA MPOT3i
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BCHOTO JKUTTS JIIOJUHU HE CHPABIISIE€ Hi HA HEi, HI HA HABKOJIHUIIIHE CEPEIOBUIIE B
[IJIOMY, TIKITABOT i1 (BKIIOYAIOYH. ..

Jliaciopa

YacTuHa pociauHu, 110 BIIOKPEMIIIOETHCS BiJl HET IPUPOJIHO 1 BUKOHYE (DYHKITIIO
MOIIMPEHHS Ta PO3MHOXEHHS (HapUKJIa, Cliopa, HaCIHHSA, TUTIN);

Jlenynaitis

CyKkyIHICTh MPOIECIB PYHHYBaHHS Ta 3HOCY (BOJIOIO, BITPOM, JBHOJOM 1 T.1.)
MOBEPXHEBUX I1apIB 36MHOI KOPH 1 JIOHHUX BIAKJIAJ€Hb BOJOUM y 3HIXKEHI JIISTHKH,
1€ BIIOYBA€ETHCS 1X HAKOTTMYEHHS.

Jedomiantu

XiMiuHI CIIOJNYKH, K1 COIPUYMHIOIOTH OMaJaHHs JUCTS 3 POCIUH. 3aCTOCOBYIOTh
TUTSE TIepeI30UpaIbHOTO BUIAJICHHS JINCTS Y TEXHIYHUX KYJIBTYP 32 MEXaHI30BaHOTO
30MpaHHsl, HAPUKIIa], OaBOBHHU.

JluBepreus

Po30ikHICTh 03HAK 1 BIACTHMBOCTEH Yy CIOYATKY ONHM3BKUX T'PYIl OPraHi3MiB y
XOJll ©BOJIOMIi, pe3yJabTaT TPOKWBAHHSI B PI3HUX YMOBaXx 1 HEOJHAKOBO
CIPSIMOBAHOTO MPUPOJTHOTO 200 MITYYHOTO B1I0ODY.

Jlurpecis

[ToripmieHHss cTaHy €KOCHCTEM IIiJi BIUIMBOM 30BHIIIHIX YH BHYTPIIIHIX
dakTopiB. XapaKTepu3yeThCs TMOPYIICHHAM CKJATy 1 CTPYKTYpU O010T€0IEeHO3IB.
Po3pi3HsI0Th €HI0AMHAMIYHY, €K30/IMHAMIYHY, Ta aHTPONOJUHAMIYHY JTUTPECii.

Jucormiaiis

Po3knananHs CKIaHUX PEYOBUH HA MIPOCTI MOJIEKYJIHA 200 10HU.

EsTpodikaris

[linBuiieHHS O10JIOT1YHOI NPOAYKTUBHOCTI BOJHUX O0O0'€kTiB (BOJOMM) B
pe3yJbTaTi HaKONMMYEHHS y BOJII OlOT€HHMX EJIEMEHTIB IMiJl JI€H0 aHTPOIOT€HHUX
(eBTpo(ikanis anTponoreHHa) abo mpupoAHUX (eBTpodikallist npupoaHa) (pakTopis.

Ekorenes

[cTopuuHMiA TIpoIiec 3MIHKU OCOOJIMBOCTEH OpPraHi3MiB, IMOB’S3aHUKN 31 3MiHAMH
YMOB JKUTTS (€KOJIOTIYHUX YMOB).

€BreHika

Hanpsim y reHeTuIll Jr0uHM, 10 CTaBUTh 3aBAaHHS IMOJIMIIUTH i 010J0T14HI
BJIACTUBOCTI, CEJICKIIIIO TOIIIO.

Iepapxisi IPUPOIHUX EKOCUCTEM

OyHKITIOHATBHA CYMIAPAIHICTD (BXOHKEHHS OLIBIT APIOHUX 1 TPOCTUX Y OLIBII
BEJIMKI CKJIAJIH1) CUCTEM PI3HOTO PiBHA.

[30Tpomis

OpnHakoBICTh  JICSIKUX TOKA3HUKIB  (PI3UYHUX  BIACTUBOCTEH  PEUOBHHHU
(TemIoNpoOBIAHICTh, MPYXHICTh TOHIO) B yCIX HampsMmax (MPOTHIIEKHE MOHSATTS
aH130TPOITIs).

Ipuraiiis (3poiryBasHs)

[linBemeHHs BOAM Ha TOJIs, IIO BIAYYBaIOTh HECTA4dy BOJIOTH, 1 301IBIICHHS il
3amaciB y miapi IpyHTY, JI€ 3HaXOJUTHCS KOPIHHS POCIWH, 3 METOI 301IBIICHHS
POMIOYOCTI IpYHTY. [purairis € oqHUM 3 BUJIIB MeJiOparlii.
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Kapactp
CucremaTn3oBaHuil  mepenmik  iHQopmarii Npo  AKICHI Ta  KUIbKICHI

XapaKTePUCTHKHU O0'€KTA, 10 CKIAAAETHCS HUIAXOM O€3MepPEepBHUX UM MEPIOIUIHUX
crnoctepexxeHb. Kanmactp Moke BKJIIOYATH PEKOMEHJallli 00 BHUKOPUCTAHHSA
00'€KTIB YH SIBUIIL, 3aXO/IB...

Kanueporenu

PeuoBuHHU, fKi 3a TEBHMX YMOB MOXYThb CTaTH MPUYUMHOIO YTBOPEHHS
3JI0AKICHUX TyXJUH B opraHizmi. IIpeiacTaBHMKaMu OpraHidyHUX KaHIIEPOTCHIB €
OCH3OITIPEH Ta 1HIII, IEPEBAKHO APOMATHYHI CTPYKTYPH.

Kara6omizm

CyKynHICTh TPOIIECIB, SKI CYMPOBOKYIOTHCS PO3MAAOM (AUCHUMITISIIELO)
CKJIQJTHUX OPTaHIYHUX CTIOJYK y )KUBUX OpraHi3Max.

Kararenesuc

EBomromiifnuii  mpomec  cmpoiieHHs  OynoBu M QyHKLIM  opraHizmy;
MEPETBOPEHHS OCAI0BUX TPCHKUX MOPiJl HA METaMOP(iUHi.

KaraneHnos

diHanbHa cTadis Jerpajgarmii 0i0T€oleHO3y, IO XapaKTePU3YEThCS PI3KUM
CKOpPOUYEHHSIM 4Hclia 30€peEHUX BUIIB 1 PI3KUM MOTIPIICHHSIM SKOCTEW OiloTomy.
Hampuknan, karameHo3 poraya IMIIIAHOTO TPU TEPETPABIIOBAHHI IMOJIUHOBUX
nacoBUII (MTOAAIBIIUH. ..

Karena

3aKOHOMIpHA TOCIIIOBHICTh PO3TAlllyBaHHS Ha CXWJAX YW HABKOJIO BOJOWM
€JIEMEHTAPHUX TMPUPOJHUX KOMIUIEKCIB (eleMeHTapHuX JaHamadTi, daiiid,
010Tr€OIIeHO31B);

Koarynsiis

SBuille 34enJICHHSI YaCTUHOK AUCTIEPCHOT (ha3u i1 yac 31TKHEHb BHACIIIOK Xa0-
TUYHOTO (OPOYHIBCHKOTO) PyXY UM 3 1HIIMX MPUYHH.

Koresis

[IpununanHs 4acTUH BHYTPINIHBOTO CKJIATy PEYOBHMHU OJHA JO OJHOI, IO
3YMOBJIIO€ TXHIO MIIHICTh, HAIPUKJIIA, Y KJIEIX

KoeditieHT po3MHOKEHHS

1) uncno HapoKeHUX 0coOuH, 110 npuxoaarhes Ha 1000 camoxk, 10 31aTHI J0
PO3MHOKEHHSI Y OCOOMH 000X CTaTed y MOMYJSIIl 3a OAMHUINO Yacy; 2) pi3HUII
MK HapOJKYBAHICTIO 1 CMEpPTHICTIO 3a OJMHHMIIO Yacy; 3) MPUPICT PO3MIpY
MOMYJIAIIIT 3...

Kononis

CknanHe oO0’egHaHHS OpraHi3MiB, HaNpuUKiajg OakTepid, Yy >KUBUIBHOMY
cepeOBUIIL.

KoHcopiiis

CrpykTypHa OAMHUII O10IEHO3Y, IO CKJIAJAETHCS 3 HEHTPATBLHOTO €JIEMEHTY
(sapa) - 3BUYAHO BEJIMKOI 0COOM YM TpyNU OCOOMH, 1 (YHKIIOHATBHO MOB'SA3aHUX 3
HUM aBTOTPO(HHX 1 TETEPOTPOPHHUX OpraHi3MiB.

Konnentpartis honoBa
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Konnentpanis 3a0pynHiorouoi armochepy UM BOAHI OO'€KTH PEUYOBHHH,
CTBOPIOBaHA BCiMa JKEPEIAMH BUKUIIB (CKHIIB) PEYOBHHH.

Kpioditu

Pocnunu, mpucTocoBaHi 0 JKUATTS B XOJIOJHUX pailoHaX ajbMiiChKUX JIYKIB,
BUCOKOTIp’sI, TYHAPH.

Kputnyne HaBaHTa)KeHHsI 3a0pYAHIOIOYOT pEYOBUHU

KinpkicHe BHpakKeHHS MaKCHMAaJbHOTO HABAHTAXXCHHS HAa OJMHUINIO IUIOMI
HIPUPOAHOTO TEPUTOPIATHHOTO KOMIUIEKCY OJJHOTO UM JEKUIBKOX MOJUTIOTAHTIB,

KceHnobiotuku

YyxopiaHi s OpraHi3aMiB UIKIUIMBI PEYOBMHU (NECTHIIMIM, TpenapaTu
noOyTOBOI XiMii, TIKapChki 3acO0M TOWIO), SIKI MPUPOJHO HE CHUHTE3YIOTHCS; MpPH
MOTPAIUISIHHI B HABKOJIMIIIHE CEPEOBUILE Y 3HAYHUX KUIBKOCTSAX CIIPUYUHIOIOT...

Kcepodinu

Pocawam 1 TBapuHM, 110 )KUBYTH y 3aCYNIIUBHUX MICIIEBOCTSIX.

Kymymsiiis

HarpoMaJpKEHHS! B OpraHi3Mi JIOJMHU 1 TBAPUH PI3HUX PEUYOBHH (JIIKIB, OTPYT Ta
1H.) y pe3yJbTari iX TPUBAJIOrO BXKUBAHHS; KOHIEHTpAIlil €HEprii CIpSIMOBAHOIO
BUOYXY.

JlanamadTt reoxiMiuHUN

Biamosinno 1o ysBiaenb b.b. IlonmHoBa, CyKymHICTH el€MEHTapHUX
TaHAAa@TIB Bij €TIOBIAIBHUX /10 CYNEpaKBaJIbHUX, 10 PO3TAIIOBYIOTHCS B MEXax
JITOJIOTTYHO OJTHOPIAHOI TEPUTOPIi, TEHETUYHO MOB'SI3aHUX JKEpeJlaMy PO3YMHEHUX 1
3BaKEHUX...

Mirpaiiii rOpru30HTAILHI

binbli-MeHI1 peryiasipHO NOBTOpPIOBaHI B 4yacl (SIK MpaBHIJIO, CE30HHI) 1 B
npoctopi (Bl Oepera A0 LEHTPY BOJOMMHM 1 Ha3aa) MacoBl MEPEMIIIECHHS
300T1IpOOIOHTIB B MOUIYKaX HAWOUIbII CHPUATIMBHUX, dKUTTEBO BaXKIMBUX YMOB.
Miwmikpis

3axycHE TPUCTOCYBAHHS TBAPWH, SIKE MPOSBISIETHCS B YMOJIOHIOBAHHI iXHIX
OpraHiB 4¥ KOJbOPY JI0 MPEIMETIB HABKOJHUIITHEOTO CEPEOBUIIA, HAIPUKIIA, TLJO 1
3a0apBIeHHS JESKUX METEIUKIB IMITYIOTh CyXe a00 MOKOBKJIE JIUCTS.

Makpodaru

Knituau opranizmiB, 37aTHI CXOIUTIOBATH 1 MIEPETPABIIOBATH OaKTepli, PEIITKU
3aru0auX KIITHH Ta 1HII 9yKOp1aH1 200 TOKCUYHI JJI OPTaHi3My PEYOBUHHU.

MakcumaibHO JOIYCTUMUMN piBeHb 3a0pyanenHs (M/IP3)

Cranaapt, BCTAaHOBJICHUN ISl KOHTPOJIIO SIKOCTI MUTHOI Bojau. MJIP3 siBise
co00I0 MaKCUMaJIbHY KUIBKICTh 3a0pyAHIOIOUMX PEYOBHH B IPOMAJCHKHX CHCTEMax
BOJIONIOCTAYAHHS, SIKa JI03BOJICHA 3aKOHOAaBCTBOM. M/JIP3 3a3BHUail BUpaXaeTbCs SIK
KOHIIEHTpAIlisl B MI' 200 MKT Ha...

Mertabio3

dopMa B3a€EMOBIJHOCHH MIKpOOPraHi3MiB, KOJHM OJHI 3 HUX TOTYIOTh YMOBH,
MOTPIOH1 TSI JKUTTEMISTBHOCTI 1HIITHX.

Metamopdizm
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[lepeTBOpeHHS TipCHKUX MOPIJ YHACTIIOK All BHYTPIIIHIX MPOILECIB y 3eMHIN
KOp1 (BUCOKI TEMIEPATypH 1 THCK, [1 XIMIYHO aKTUBHUX PEUOBUH).

Hirpudikaritis rpyHTY

[Ipo1iiec okuCIIEHHS aMmiaKy, 1110 YTBOPIOETHCS M1 Yac Po3Majy pPelIToK pOCiIuH i
TBApHH Yy IPYHTI JI0 a30THOI KUCJIOTH ITi/1 BIUTUBOM HITpaTHUX OakTepii. Lle 306arauye
I'PYHT a30THUMH CIIOJYKaMH, JTIOCTYITHUMHU JIJIs1 dKUBJICHHS POCIIUH.

Herro-npoaykitis

1) yucTa TEpBUHHA OPOAYKINS €KOCHCTEMH; 2) MpHpicT (iTomacH, sKka
BUKOPHUCTOBYETHCS JIFOIUHOIO.

Hoocdepa

Ob6om0HKa 3emMii, B SIKii BUSBIISIETHCS BIUIMB JIIOJUHU Ha CTPYKTYPY W XIMIYHHIA
ckiaz 6iochepmu.

Hyxneonporeign

Cxiagai momimepu, NoOynOBaHI 3 MPOCTUX OUIKIB 1 HYKJIETHOBUX KHCIOT.
BxoasaTe 10 ckiagy szep 1 MUTOIIa3MH BCiX POCIIMHHMX 1 TBAPUHHUX KITITHH.

Omnirorpodu

Pocnaunam, 1mo pocTyTh Ha HEPOAOYMX IPYHTaX (HANpPHUKIIAJ, BEPEC, COCHA Ta
1H.).

OcmMmoc

[IpoHMKHEHHS PO3YMHHHMKA Kpi3b HAIMIBIPOHUKHY TMEPETHHKY MeMOpaHy, IO
pPO3AUISIE PO3YMH 1 YUCTUH PO3YMHHHK a0O0 PO3YMHHU PI3HOI KOHIIEHTpaIlli, M0
CIIPUYUHSE IT1JIBUILIEHHS TUCKY.

[lenTuau

PedoBuHM, 10 CKIIaqy SIKMX BXOMSTH JB1 i OUIbIIIE aMIHOKUCIIOT, 3’ €JHAHUX MK
coboro nentugHuMu 3B’a3kamu (CONH). IIpoMikHI mpoaykTu po3naay OUIKIB B
oprasi3max JIOJUHU, TBAPHUH 1 POCIIHH.

[IpoTonnazma

HaiimeHnmia oguHuLs KMBOT PEYOBUHU; BMICT KJIITUHM, BKJIIOYAIOUU i1 A11po. Y
POTOTUIA3MI1 3/IIMCHIOIOTHCS BC1 )KHBI TIPOLIECH.

Pamiomyrartii

PanToBi criamkoBi 3MiHM 03HaK a00 BIIACTUBOCTEH OpraHi3My, sSIKi BUHHKJIN BiJ
i1 10HI3YI0UOTO BUIIPOMIHIOBaHHS.

Penikt

Pocnaunnuit abo TBapuHHUUN OpraHi3M, SKuUM 30epircs Ha TEBHIM TepuUTOPIi 3
MUHYJIUX T€OJIOTIYHUX YaCIB.

CenumenTaitis

CykymnHICTh MpPOIECIB HAarpOMaJKEHHS BIJIKJIAIIB Y BOJHOMY CEpEIOBHIILI
(o3epa, piukn).

Cuneprizm

SBuille TOCUJICHHS MEBHOI /i1 3a y4acTl JIBOX KOMIIOHEHTIB: HAMPUKJIIAJ, JTBOX
KaTani3aTopiB ado rpynu M’s3iB, 110 A1IOTH B OHOMY Hampsmi.

Ckapudikartis

Bunanenns abo mnOMmMKOMKEHHS TBEpAOi OOOJOHKM HACIHMUHHM Tiepen il
nmpopolnieHHs M. byBae MexaHiuHa - HACIHMHY TPYTh HaXIA4yHUM Iarnepom ado
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HAAPI3al0Th JIe30M; TepMidHA - HACIHHS OINIMAPIOIOTh OKPOIMOM; XIMiYHA - MAIIOTh
CyJb(haTHOIO KUCIOTOIO.

Cwmor

I'yctuit TymaH, imia, IO YTBOPIOETHCS IPU 3MINTyBaHHI UMy (BHXJIOIIB
aBTOTPAHCIIOPTY, MPOMHUCIOBUX ra3iB) 3 MOBITPsAM. CMOT € HACHIAKOM MOPYLICHHS
€KOJIOTIYHUX HOPM Y BEJTUKHUX MICTaXx.

CoMatryHa Jiisi BUIPOMIHIOBAHHSI

BB ioHI3yr0o4uoro BHNPOMIHIOBAaHHSA Ha O10JIOT1YHHI 00’€KT 0€3 HacCIiAKIB
JUIs1 MaOyTHIX TTOKOJIIHB

CopOrris

[TornmuuanHs TBepauMHU TidamMu abo pimmHamu (copOeHTamM) Tas3iB, Mapu Ta
PO3YMHEHUX PEYOBHH.

Cranuii (3e1eHUi) TpaHCIOPT

Bbyap-axuit crnoci6 abo opraxizaiiiiHa (opma mepecyBaHHs, SIKI J03BOJSIOTH
3HU3UTH PiBEHB BILUTUBY Ha HABKOJIUIITHE CEPEIOBHIIIC.

Crparudikariis

[lITyyna 3MiHa yMOB CIIOKOKO HACIHHS, YepryBaHHsa XoaoaHux (+4°C) Ta Temmx
(+20°C) nepiogis. IIpumBHIIIy€e IPOPOCTAHHS HACIHHS, MOEIIOIOYH 3MIiHY IIip POKY
B IIPUPO/II.

Cykiiecis

[TocninoBHE BIHOBIEHHS POCIUHHOTO TIOKPHUBY IIICHs BUPYOKH, TOXKEK,
Kap’epHux poOIT. JlisUIbHICTH, 10 CHOpUsiE 30EPEKEHHIO HABKOJIMIIIHBOTO
CepeIOBHIIIA.

Temnosumnpuuii enement (TBEJI)

EnemeHT KOHCTpPYKIIIT SACPHOTO peakTopa, Mo CKIAMAEThCS 3 KaHAJIB, Yepe3 SKi
3a0e3neuyeThCsl BiJBIA €HEprii, M0 BUIUISETHCA MIJ 4Yac SACPHUX peakmid. Mae
dbopmy HWITIHAPIB, TUIACTUH TOIIIO, SIKI MOHTYIOTHCS Y CIieIliaabH1 OJIOKH.

TexHoreHHe pajiaiiiHe 3a0pyIHEHHSI

3a0pyaHeHHS  JIOBKLUISA, SKE BHHHMKA€ BHACHIJOK il  TPOMMCIOBHUX
1ITPUEMCTB.

Typrop

[Ipy>kHICTh POCTUHHUX KJITHH, TKAHWUH 1 OPraHiB BHACIIJIOK THUCKY BMICTY
KJIITHUH Ha 1X €JIaCTUYHI CTIHKH.

YpOanizaitis

[Iporiec 3pocTanHs MICT 1 TIIABUIIEHHS 1X POJIl B EKOHOMIYHOMY i KyJIbTYPHOMY
KUTTI CYCIJIbCTBA.

Yrunizanis

BukopuctanHs 4oroch s NepepoOKH; €KOHOMIYHO M €KOJIOTIYHO JOILIbHE
3aCTOCYBaHHS BIJXO/I1B, 3JIUIIKIB Y TOCIIOAAPCTRI.

DITOHIUIN

bakTepunuaai pevyOBHHM, IO YTBOPIOIOTHCSA OaraTbMa BHUIUMH POCIHHAMH
(mmOynsi, 4acHUK, XpiH, IUTPYCOBI TOIIO). BUKOPHCTOBYIOTHCS ISl JIIKyBaHHS
TU3eHTepli, 1H()IKOBAHUX paH 1 OIMiKiB TOIIO.

DiTOMIaHKTOH
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CyKymHICTh POCIIHH, MEPEBAKHO BOI[OpOCTeI/I 0 BUTHHO IUIABAIOTh y TOBIII
leCHI/IX a00 MOpPCHKMX BOJIOWM 1 € IIIHHUM KOPMOM I OaraThbox ApiOHUX
Oprasi3mis i1 puo.

dunoTaris

[IpomucnoBuii Meton 30aradyeHHs KOPUCHUX KONaIWH (pynd, MajauBa), IO
I'PYHTYETHCS HA BIIOKPEMJICHH] pyAH BiJ] yCTOI MOPOAM Yy CHIEHIAIbHUX arnaparax, /e
YAaCTUHKU PYJY CIUIMBAIOTh HA TOBEPXHIO BOAM I €10 CHEIlaIbHUX XIMIYHUX
n00aBoK, a...

XiMi4He 3a0pyAHEHHS ITPYHTY

3MiHa XIMIYHOTO CKJIamy IPYHTY, SKa BUHHUKAE TIiJ TPSMHUM abo HempsSMUM
BILTHUBOM 3eMneKopHCTyBaHH;I 1 BUKJIMKA€E 3HIKCHHS HOTO SIKOCTIi, @ TAKOX MOYKJIUBY
HEOE3MeKy IS 37I0POB'S HACEIECHHS.

XEMOCHHTE3

[Ipoiec yTBOpEHHS MACSIKUMH MIKPOOPTaHi3MamMH OpTaHIYHUX pEYOBHUH 3
JBOOKHCY BYTJICLIO 3aBISKHU €HEPrii, 10 OTPUMYETHCS PU OKUCHEHI HEOPTraHIYHUX
CTIOJTYK.

XemocopOuis

Pi3noBu copOIrii, Koau Mk COpOEHTaAaMHU 1 PEUYOBHUHOIO, IO MOTIMHAETHCS,
YTBOPIOETHCS] MIPKATOMHHM XIMIYHUHN 3B’ SI30K.

LIBiTiHHS BOAM

MacoBe po3po3MHOKEHHS (crajax) (ITOMIAHKTOHY, IO BHUKIHMKAE 3MIHY
3a0apBIeHHS BOJIM. 3€JI€HI 1 CMHBO-3€JIeHI BOJOPOCTI BUKIMUKAIOTH 3€JICHE I[BITIHHS
BOAM. /{1aTOMOBI - )KOBTYBaT0-0ype, UepBOHI1 (OarpsitHKM) - YepBOHE.

Yac BnacHUM momymsiii

Yac, HEOOXigHUW jisi 3MIHM OJHOTO TOKOJIIHHS; TPUOJIU3HO JIOPIBHIOE
CepeHbOMY Yacy BCTYIY Yy a3y pO3MHOXXEHHs (4ac TeHepailii) 4Yd MOJIOBUHI Yacy
MaKCHUMaJIbHOI TPUBAJIOCTI JKUTTHI.

Yac caMOOYHIIEHHS IPYHTY

[HTepBaNl Yacy, MPOTITOM SIKOTO BiOYBAa€TbCS 3MEHIIEHHS MAacOBOI YaCTKH
3a0pyIHIOIOYOT IPYHT XIMIYHOI pedOBHHH Ha 96 % BiJ MEPBICHOTO 3HAYEHHS YH HOTO
(hOHOBOTO BMICTY.

[ITaxTHI BOJM

Ile Boau, siIKi MPOHUKAIOTH B TIPHUYI BUPOOKU. MOXYTh BUKOPUCTOBYBATHUCS B
PI3HHX TEXHOJOTIYHUX TIpollecax Ha 30arauyBaiibHUX (aOpuKax, B 3aMKHYTHX
IIUKJIaX TPU T1IAPOBUIO0OYTKY KOTAJIUH Ta 1H.

[lenbd

KoHTuHeHTanpHuil 11enbd, npubepekHe OKeaHIuHE MIJKOBOAAS (BIAHOCHO
By3bka cmyra - Oi. 200 muib), oOMexeHe 3 ogHOro OOKy Oeperom, 3 IHIIOTO -
MOMITHUM TieperuHoM (TpedeHem) maTepukoBoro cxuiy (riauouna 200-600 m). Hesxi
Mops (...

[xana ssaepHUX MOii

Mixnapoana imkana saepuux noxiii (INES - International Nuclear Event
Scale) — cuctema OIiHKM MO3aIITATHUX CHTYallil HA NUBUIBHUX 00 €KTax aTOMHOI
MIPOMHMCIIOBOCTI.
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[nam

Bupmanenuii 31 CTIUHMX BOA 1 OYHCHHUX CIOPYJ MYJUCTUN 3alIAIIOK, SKHMA
MicTuTh 95-98% BoM.

[IIok eKOoJIOT1YHUHN

Pizke mnopyiieHHs cTaHy NOMyJSIIi, ax g0 ii CMepTi, IO BUHUKAE TIPH
panToBoMy 3MIHY OIOTUYHUX (HampuKiIajd, IiepeHaceileHHs) abo abloTHYHMX
(HampuKJIIa, 3a0pyAHEHHS CEPEIOBUINA) YMOB.

[lymoBe 3a0py/IHEHHS

Tun Qizuynoro 3aOpyAHEHHS, SKUH XapaKTEPU3YEThCS TEPEBUILICHHAM
MIPUPOTHOTO PiBHS IMTyMOBOTO (DOHY.

IOBeHiBHI 0cOOUHU

[TigpocTaroui 0COOMHU B MOMYJIALISAX POCIUH 1 TBAPUH.

Snapo GiotieHO3y

CyKynHICTh OCUTMX 1 MISUTPHUX LIUIMN pIK BUAIB TBApUH 1 POCIHH; KOMIUIEKC
BU/IIB TBAPHH 1 POCIIHH, 5K TOMIHYIOTH y 010II€HO31 3@ YHCEIbHICTIO 1 610Macoro.

ApoBuzaitis

1) BI>KMBaHHS HACIHHS Ha XOJIOAI; 2) MpolleC MEPEeXoay MPOPOCIOro HACIHHS
O3UMHUX KYJBTYp IiJl BIJTMBOM HU3BKUX TEMIIEpATyp y CTaH PO3BUTKY (YTBOPEHHS
PENpPOTYKTUBHUX OpPTaHiB).

SpycHicTb penbedy

[TocnimoBHa 3MiHa TUIIB penbedy 3 BHCOTOO. OOYyMOBIIEHA KIIMATHYHOIO
30HAJILHICTIO (BEpTUKAJIbHA IPYCHICTH pelibedy) abo 1CTOPI€I0 PO3BUTKY Tip.

ApycHicTh PiTOLEHO3Y

Beptukanbhae (moBepxoBe) posmiapyBaHHs (iToiieHO3y Ha spycu. OOyMoBIiieHa
pPI3HHUMH MOTpeOaMH POCIUH Y COHSYHOMY CBITJI, BOJl Ta iXl, BJIACTHUBOCTIMH
KOPEHEBUX CUCTEM, OCOOJIUBOCTSIMU CYOCTpaTy.
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Jonarok b

I'panu4HO 1OMYyCTUMI KOHIIEHTPAIiL (MI‘/MS) AeSIKUX HIKIIJIUBUX PEYOBUH Y

NOBITPi

PeuyoBrHa 'K c.n I'’IK m.p K
TBepai peqoBuHU (ITHIT) 0,15 0,2 3,0
J[BOOKHC CipKHU 0,05 0,5 1,0
/[BOOKHUC a30Ty 0,04 0,085 0,8
Okwuc a3ory 0,06 0,4 1,2
Oxwuc ByrI€II0 3,0 5,0 60
AMiaK 0,04 0,2 0,8
XJI0pucTU BOJIEHD 0,2 0,2 4,0
LliaHKCTUH BOAEHD 0,01 — 0,2
OKucC KasiMito 0,001 _ 0,02
CBuHelb 0,0003 0,03 0,006
CipkoBOIeHb 0,005 0,03 0,1
bens(a)mipen 0,000001 — 0,00002
deHot 0,003 0,01 0,06
dopmasperia 0,003 0,035 0,06
dTopuctuil BOAEHDb 0,005 0,2 0,1

[puwmitka: K" = TIK %, /TJIK, ,. Ha Tepurtopisx, SIKi MAmsararoTs TOCHICHIi
OXOPOHI, BCTAHOBJIIOIOTHCS OUIBII KOPCTKI BUMOrK — ['JIK moBUHHI OyTH 3MEHIIEHI

Ha 20%.
I'IK pesikux mIKiJIMBUX Pe4OBUH B OBITPi po0o4oi 30uu (II — mapu, A -
aepo30.1i)
° HazBa 'K, Kiac ArperaTHui
11 PEYOBUHHU mr/m° HeOe3MeKu CTaH
1 | Azory okcunu 5 2 I1
2 | AmoHiak 20 4 I1
3 | AHriapug cipuucTui 10 3 I1
4 | Aurigpup cynabhatHuai 1 2 A
5 | Aueton 200 4 I1
6 | bensun po3unHHUK 300 4 I1
7/ | beH3uH mayMBHUMN 100 4 I1
8 |Tac 300 4 JI
9 | Kucnora cynearaa 1 2 A
10 | JIyrm inxi 0,5 2 A
11 | O3o0H 0,1 1 IT
12 | PryTh MeTaniuaa 0,01 1 I1
13 | Xnopun pryTi 0,1 1 A
14 | CBuHenpb 0,01 1 A
15 | Okcua Kapbony 20 4 I1
16 | Xnop 1 2 A
Jlomatox B
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I'’IK mKigIMBuxX pe4oBHH y BOAOIMax puOOrocnoiapcbKoro nNnpusHa4eHHs

PeyoBuHa 'K, Mr/am°
Awmiak 0,05
Apcen 0,01
BeHnson 0,5
Kanmiit 0,005
Maruii 40,0
Miae 0,005
Hadra 1 HapTOnmpoaykTH: B pO3UMHEHOMY CTaH1 0,001
B €EMYJIbTOBAHOMY CTaHI 0,05
Hixomb 0,1
CBuHenb 0,1
CipkoByTJIeIb 1,0
CMOJIMCT1 pEYOBUHH, 1110 BUMHBAIOTHCSA 3 JICPEB XBOMHUX MOPIT 2,0
Taniau 10
denonn 0,001
XJ0p BiUTbHUMN 0
Xnopodoc 0
Huak, miaHiau 0,05
IIIkana oniHBAHHSA AKOCTI BOAH 32 iHaeKkcoM canpoOHocTi IlanTiae-bykka
Kiac Cryninb 3a0pynnensst | [ngekc canmpoOHocTi |CanpoOHICTh BOIOHM
SIKOCTI BOJIH 3a 1HIEKCOM (B Mmoaudikarii
BOJIU [Tantne-bykka Crnanueka)
I Jyxe uncra <1,0 rinepcanpooOHi
1 Yucra 1,0-1,5 oJIirocarnpoOHi
11 [TomipHo 3a0pynHEeHa 1,51-2,5 B-Me3ocanpobHi
AV 3abpyaHeHa 2,51-3,5 0-Me30CcanpoOHi
V bpynna 3,51-4,0 noricanpoOHi
VI Jyxe 6pyaHa >4,0 rinepcanpoOHi
Kaacudgikauis sxocTi BoAu 32 MIKpOO0ioJOTIYHMMHU MOKA3HUKAMH
Knacu | Ctyninb 3a0pyanennst | 3aranbHa |CanpoditHi | BigHomieHHSs 3araibHOi
BOIA BOJIA KUIBKICTh Oakrepii, KUIBKOCTI1 OaKTepiil 10
Oakrepiit, |1000 xi1./MII | KUTBKOCTI canmpogiTHUX
KoL./mot x 10° OakTepiit
1 Jyxe ancTi 1o 0,5 1o 0,1 10°
2 | Yueri 0,6-1,0 0,6-5,0 10°
3 | IMomipHo 3a6pyaHEHi 1-3 5-10 10°-10°
4 | 3abpynHeHi 3,1-5 10,1-50 10°
5 | Bpyuasi 5,1-10 50,1-100 10°
6 | Jlyxe 6pynni >10 >100 10°
Jomaroxk I
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I'’IK xiMiYHHX PeYOBHH Yy IPYHTI

Ha3zBa peyoBrnHmn ‘FI[K, MT/KT
Meranu
KobGanest 5,0
Mapraneiip, BUWJIy4eHUHN 3 YOPHO3EMY Ta JiepHOBO-Tia3oauctoro rpynty | 700,0
Mins (pyxoma opma) 3,0
Hixomb 4,0
PryTh 2,1
CuHelb (pyxoma dhopma), Xpom 6,0
CBUHELD 32,0
Huak 23,0
HeopraniuHi CHOTYKH
Hitpatn 130,0
Murr'sax 20,0
CipkoBOJICHb 0,4
docdop (cynepdocdar) 200,0
dropuau 10,0
ApomaTHhuHI BYIJIEBOJIHI
Benzon 0,3
[3ompornminben3o 0,5
Kcunomnu, Tonyon 0,3
Ctupon 0,1
Jlo6pusa Ta [TAP (moBepXHEBO aKTHBHI PCUOBHHH)
Pinki koMIuiekcHi JoOpUBa 3 TOaHHIM MapraHITio 80,0
A3oTHO-KamiiHI 700puBa 120,0
IToBepXHEBO aKTUBHI PEUOBHHHU 0,2

IHoka3HMKHN CAHITAPHOIO CTAHY IPYHTIB HACEJICHUX IIYHKTIB Ta

CJIbCHKOTOCNIOIAPCHKHX YIib

Kinbkictb Kinbkicts Komi Tutp Canitaphe
[pyHT JUYUHOK Ta A€1lb TUTP aHaepoOiB YHUCIIO0
JSII€YOK MYX | T€JIbMIHTIB
Yuctuit 0 0 >1 >0,1 0,98-1
Marno
3a0pyTHEHUM Onununil Ho 10 1-0,01 0,1-0,001 0,85-0,98
3a0pyaHeHHH 10-25 11-100 | 0,01-0,001 | 0,001-0,0001| 0,7-0,85
CunpHO ITonan
3a0pyTHEHHI 25 100 <0,001 <0,0001 <0,7
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Honarox [{

MaxkcuMaabHO 10NyCTHMI PiBHI HITPATIB y IJ10100BOYeBiil MPOAYKIIL

Hopwma nHitpartis
[Tpoayxkitis MI/KT' CHPOTO
MPOIYKTY, 3a
HITpaT-HOHOM
Kapronuns: panns (no 1 BepecHs) 240
mi3Hs (micus 1 BepecH:) 120
KamycTa Ginoronosa: panus 800
T13HS 400
MopxkBa: paHHs 600
M13HS 300
TomaTu y rpyHTI: BIIKPUTOMY 100
3aXUIIEHOMY 200
Oripku y IpyHTi: BIIKPUTOMY 200
3aXUIICHOMY 400
Bypsiku cTom0BI 1400
[{uOyns pimyacra 80
[{uOyns Ha 1epo y IPYHTI: BIAKPUTOMY 400
3aXUIIEHOMY 800
3esieHl OBOYEBI KYJbTYpH y BIAKPUTOMY IPYHTI (caJjiat, IINMUHAT, 1500
IaBeb, KalycTa cajlaTHa, METPYIIKa, ceyepa, Kpir).
3eJieHi OBOYEBI KYJIBTYPH Y 3aXUIIEHOMY IPYHTI 3000
Ilepenup coloAKUN y BIAKPUTOMY IPYHTI 200
Kabauku y 3axunieHoMy IpyHTI 400
KaBynu 60
JluHi 90
["apOy3u 60
Bunorpan cronoBux coprtis, s071yKa, rpyIi 60
[TpoyKTH TUTSYOTO XapuyBaHHs: KOHCEPBHU Ha PPYKTOBIM OCHOBI, 50
KOHCEPBH Ha OBOYEBIN OCHOBI 100
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Homatok K
JlomycTuMi piBHI BMICTY pagioHyKJIitiB 137C§1Ta *Sr y_lxapqOan MPOAYKTAX Ta
muTHii Bogi (bk x kr™, Bk'x a1°)

HasBa npoaykry Bics | Psr
X110, XJ1100ITPOTYKTH 20 5
KapTtoms 60 20
OBoui (IUCTSAHI, KOPEHEIUIO M, CTOJIOBA 3€JICHb) 40 20
DpykTH 70 10
M'sico, M'ICHI TTPOYKTH 200 20
Puba, pubonpoaykTu 150 35
Mo010K0, MOJIOUH1 TTPOTYKTH 100 20
ST 6 2
Bona 2 2
MoJtoko 3ry1ieHe i KOHCEpBOBaHEe 300 60
Mouoko cyxe 500 100
CB1XI1 IUKOPOCII SITOAM Ta rprlu 500 50
Cy1ieHi TUKOPOC1 ATOAU Ta Tpudu 2500 250
JlikapchKi pOCIHHU 600 200
CreniajibHI NPOAYKTH JTUTAYOr0 XapUyBaHHS 40 3)
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