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OKPEMHX MOJYJIB TA TEM JMCHMILIIHUA

IMICTOBHII MOAYJIb 1. BIOTHYHI TA ABIOTHYHI
YAHHUAKH BOTHHX EKOCUCTEM

Tema 1. BCTYIL IIPEAMET, 3ABJAHHSL I CTPYKTYPA
TIIPOEKOJIONHL. 3ATAJTbHA XAPAKTEPUCTHKA

TIPOC®EPH

Tinan
1. TIpeamer i saBpanns rigpoexonorii.
2. Crpykrypa rizpoexosorii
3. 3aranbHa XapaKTepucTiKa rigpocdepn

1. Tlpeamer i 3aBJaBHA NIPOEKOIONII.

Tidpoexonozin — (BoAna eKOROris) Le BIiIHOCHO HOBAa Trajysb

3aranbHOI  €KOJIOril, 4Ka 3aiiMacTbCd BHBHEGHHAM  ocobnusocreit

B3aEMOBIZHOCHH TiApoGioHTIE MDK coG0l0 i OTOUylouMM IX BOAHMM
CEpeloBMUIEM, 3B’I3KAMH B HaOPraHisMeHHX CHCTeMaX, iX CTpYKTypolo
Ta (QYNKWIOHYBAHHSM, a4 TAKOK AHTPOTIOreHHOIO TpaHCopMaiiiero
BOJHMX ©KOCHCTEM i IuLAXaMu ii KOMIIGHCAlii 3a PaxyHOK pesepsin
CaMHX riIPOSKOCHCTeM.

IIpedmemom BUBYEHMS TINPOEKONOTii € BOXHI EKOCHCTEMI, BONHE
CEPEAOBMIIE, @ TAKOXK NOMYNAILT 1 yrpyOBAHHA BOJHIX OPraHi3Mik.

Mema xypcy "Tidpoexonozin” — o3paifoMIeHHs Ccryncwiis 13
3aKOHOMIPHOCTSIMH | OCOGIHMBOCTAMM YHKIIIGHYBAHHS BORHHX COCHCTEM
PisHOTO THITY (BOOCKOBMIL, €CTYapiiB, BEJMIVX, CEPEHIX T4 MAMIX PIMOK,
o3ep, BONOMM-OXONOIKYBAYiB, KaHAJIB TOWIO) 33 YMOBM Aif #d HEX
TIPHPOIHHX i aHTPOTIOTCHHHX HMHHMKIB {pHc. 2.1).
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Tinpoexonorito, Ak i zarasuy ©KOTOTII0, MOXHA YMOBHO NOAIAHTH
HAa 9OTHPH BETHKI HiIPO3ALTH:
~  eKosorito riapoGionTis (ayrekonoris — TepMin BBeniennii y 1896 p.
Hipetepom; BuBuac  paacmozs’szkn NPENCTABHUKIB  BHAY 3
HOBKIUIAM — BOJHHM CepeloBHLieM); LeH PO3in BUBUAE Mexi
cTiffKocTi i BinHowenns Buxy O PI3HHX €KONOMiMHEX (akTopis;
BILIME EOZHOrO Cepefiopuma ka Mopdonoriio, disionoriio Ta
TIOBE/IIHKY OpraHiamis;
eKoNorito  monyasmii  rizpobiowTis (demeronozin  — Tepmin
BBEICHHH y 1963 p Iizeparderepon; ommcye xonmsanms
9HCENLHOCT Pi3HHX BUAIB | BCTAHOBIOE iX IpHuMBM; Hel poszin
e HA3SHBAIOTH JUHAMIKOK TIOTY.NALji);
~ exonorilo yIpymoBaHs TiApoGionTiB (cunexonozin — Ulperep,

1902); aHaNizye CTOCYHKH MbK OCOGHHAMH, M0 Hanexats no
PisHIX BHAIB OAHOrO YTpynoBamHs OpraHi3MiB, a TaKOK Midk HIMH §
OTOHYyIOuHM cepeniorueM. B Mexax posniny pospisusiors
cmamuynuli  Hanpam  (onucoea cunexonozin)  safiMaetscs
BCTAHOB/ICHHAM BHJIOBOTO CKIANY YPYIOBaHS, MUCENbHICTIO, HaCTOTO10
BHABNICHHA  BHAY, BHNOBMM NpEeJCTABHUUTEOM | TIPOCTOPOBHM
PO3IMIMEHHAM;

Qunamivruil Hanpam {@yrxuionansna cunexonozin) obilimac nsa
acniexy. Hepumwii crocyerscs poseutky yrpynobams i ROCTiKEHHS
TIPHINH, AKi IPU3BENH 1O iX 3MiHH. HApyruit zalimactoes obMiom
PeHOBUH | eHeprii MiX PisHHMU KOMIIONeHTaMR CKOCHCTEMH, & TaKox
BUBYAC KOPMOBi sammors, Giomacy Ta EHeprifo, NpoayKTHBHicTE
Giouenosie. Liei Hanpam me HazupaioTs KinbKicHOIO curexonorieio,
= Giorigpouenonorico. ekt HampaM  3aBiMAaeTLCA  BUBMSHHAM

KOHKPETHHX 6iorinpoueHosip (exocucTem PIHOK, 03¢D, BOOCXOBHILY

TOIIO), B AKHX B3aEMORIOTE GioneHosH i abioTH4re cepenormne.

Pospisnarors HacTyrmi pismi opranizauii usoi marepi
~  MONEKYIApHUIA;
= CcYSKHTHHHYI;
= KITHHHMI;

—  TKAHMHHH;
—  OKpeMOro oprauy;
~  CHCTEMH Oprais;
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GioneHosy; o
~  GioreoueHosy abo Giorinpouenosy;
- Giochepu. . L
KoxeH piBeHb CKIAJAETHCA 3 MEHIIHX THAPOSAINIB i BCI PiBHi TiCHO

Im“l)?::il-l ' ;’i‘:;foso‘::auizau HKHBOT  PEUOBMHH noc@im(ylors pn:;
viorivgi gucLMImig. MonekynspHui pisens ’uocmmxym_'rs okpem
poyiim Gioximii, 6lodizuxu i TCHOTHKH, AKi of CAHYIOTH T Haznoi
nostekyspra Giosoris. OpraHoinu i KmiTHHE JIOCTIDKYE 1MTONON .
{RAUIMHK — CiCTONOTIA, 30BHIMHIO GyA0BY oprauie i uinoro opramismy
i o GyZoBY — aHATOMiA i T. X. ,

hll";iﬁsz;;tn?)?)i’;pxk i Sar‘ﬂ)j'lbll;/ eanoriﬂ, ROCHIIKY€E TPOLECH i ABUILA,
Wi NPOTIKAXOTH HA PIBHI OpranisMy i Bumte.

3. 3arassHa xapaKTepuCTHKA rigpocdepy

Jemis sk mianeta COHAYHOI CHCTEMH CKNANACTBCA 3 TPHOX cQ)epE

nirocdepn  (Tsepaoil 060:60%“), ;‘i}:lpocd)epu {BonHOi oBomOHKH) i
v noxibRoT 0GonoHIm).

! “;;;)(I}viiz(e;a:ofoﬁe CYKYMHICTb BCiX BORL 3eMHOT Ky71i — NOBEPXHEBHX,
DULCMHMX, BOJX JibOJOBHKIB i  cHirosoro DOKpHBY. Ho ckn::y
Gijpocdepy BXOAUTD TaKOK a'mfoc(bepﬂa BOJa, KA Bilirpac ;Z’:-rnam Z
poah Y 3aranbHOMY  KpyrooGiry Bomu. OcHoBHEME  ereh e
1ipocdepn € 800ni 06’cxmu — NpAPORHI a0 WTYIHO CTBOPER] "
unadty abo reosoriuHi CTPYKTYPH, He 30CepeKyeThes BoJa (Ome:;
nope, 03epo, pigka, BOLOCXOBHIE, CTABOK, GONOTO, KaHA!, BOJOHOCHI
I“”Iv;;og;)i:mnuﬁ okean npunamac 96,4 % Bciel Boxw rimpocepr. Boxa
PitOK, 03€p 1 IHUINX KOHTHHEHTANLHHX BOLOHM CKIIAZIAE BCHOTO 6}11435]((?
0015 % Bmmspko 1,88 % BOOM 3HAXOAMIECA Y Bml'mm‘{
NOTMBERTATBHOTO AboAy i CHITOBOTO MOKPWBY B 30HaX BiuHOL
mepinora (tabmnus 1),

3 eKoJIOTYHO] TOYKM 30py HaMGinbuioi yBard 3aCTyroBye Bona
Givcdepy, 3 KOO NOB'A3aHO CHyBaHHA JKMBHX oOpraHizmiB. OcHoBHa
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[image: image3.png]maca )?0?;] rinpochepu — 1338 M. kM’ — 3ocepemieta B CaitoBomy
oxeani. Ha i 7t

;118 KOHTHHEHTANEHI BONOKMU NOBOZMTHLA BCHOTO Gitsbko 200
THC. KM~ BOTH.

Tabnuus 2.1
Janacw (po3nioin) oM B rigpocgepi
Mot YHacTuHa B CBITOBHX
. 3 3anacax %
Tlpuposi somn % gffx‘; Bifl 3arabHuX | Bl 3aNacis
. kv’ | mnongi ) 3anacip Tpichux
cymi BOIM BOA
1 2 3 4 5 6
. Tlosepxns nitochepn
CaiToBMi okean| 361 1338000] 96,4
JIboa0BHKH 16,3 11 25800 1,86 70,3
Osepa o 2,1 14 176 0,013 ’
30KpeMa TpicHi 1,2 0,8 91 0,007 0,25
Bonocxommua | 04 | 03 | 6 00004 | 0016
qukoml 2 0,0002 0,005
Bonorui 2,7 1,8 11 0,0008 0,03
Bepxus wacruna airocdepn
Tlinzemui Bogu - - 23000 1,68 -
30_1(peMa _npicHi - - 10530 0,76 28,7
Hizzemni 21 14 300 0,022 0,82
nbonOBHKH
. ngocd{ega —ue JMHAMIYHA CHCTeMa, B AKill mocTitie IPOTIKAWTE
bizmani, ximiuni i Gionorigai nponecd. Bei mpupouri muyu 3emd
SHEXOZATCA B GesnepepsHOMy Kpyroobiry. BisHaHOIO 0cHOROIO UBOTO
prrpoGlry € COMAYHA pafiallia, ska 3aGesmedye warpivanin popd i
CYWl, BHNMAPOBYBAHHA, BHHWKHEHHS TOPH3OHTAILINX  1]alicHTIE
arMoc)epHOIO  THCKY, TIepEHECOHHS TIOBITPSHUX Mac s atmocdhepi |
BOAHMX Mac B oxe_aﬂi, KOHIEHTpaujio Bonorn & armociepi i i
BHIGIAHHA y BUTUIAAL ZIOy Ta CHIXY, CTIK BOAM A0 pitkonuy pyces i g0
Okeary. Taka UMPKYIAIIS BKITIOYAE OKEAHITHY i Matcpumony ¢k HNOBL.
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Orkeaniana WUPKyAARIA — Le TIPONEC BUNAPOBYBAHHS 3 NOBEPXH
OKCaHY, IO NOBTOPIOETHCA, TIEPEHeCeHHA BONMHOI Mapu B atMocdepy, i
KOHLGHTPALIO | BUNIANAHHS Ha NIOBEPXHIC OKEaHY.

Mamepurosa yupxpiagia Uie BUNApOBYBaHKs 3 moBepxHi cymi (y
VoMY YHCITE | 3 KOHTHHEHTATTBHMX BOJIOHM), NIPEHECEHHs napH 3 cymi B
armocdepy, Tl KOHUCHTPALilo i BMNIaJaHHA Ha 3EMHY OBEPXHIO.
‘KA MM TIPOLECAM (OPMYETbes noBEepXHEBMH | migseMuuii cTik
BOJIH.

Oxeaniuna i MarepukoBa LMPKyIAWis BOA MoB'ssaHi Mk cobowo i
‘tafiCINEMyIOTh TIepeHEceHHs BOSHOT Mapi He TUTBKH 3 OKeaHy Ha CyIy,
ane i 3 CyIm B OKeaH 3a PaxyHOK TIOBEPXHEBOTO i niemuoro cToky. Came
KpyrooGir BoaR, MO € OTHIEI0 3 OCHOBHMX BJIACTHBOCTeH rinpacepH,
JOROMATH €AHICTS MPHPOAHYX BOX TianeTr. TIpOTAroM poKy 3 moBepxHi
{'niTOBOro OKeaHy BHIIAPOBYETHCA 110 453 THC. x® BOZM, 2 3 Cymi —
amine 72 THC. kM. 3 aTMocEpHUMH oDazamy Ha 3emiio MOCTYHae B
cepe/IHBoMYy 525 THC. xv’ Bony. Haiibinema if wactsma — 411 e, K
JOBOIRTHES. HA BOAHY HOBEPXHIO | e 6mmbko 114 tme. i’ — Ha
cymy.

Bananc Boau B CBiTOBOMY OKeaHi MiXTPHMYETbCA 32 PaXyHOK
wimochepuix  omafie | 11 HAZXOMKEHHA 3 PiYKOBHM CTOKOM.
JaraiHIi OPIYHMIA oTik 31 BCIX KOHTHHEHTIB CK/IAfaE B CEPeIHEOMY
6 770 K™ [CHYIOTS MKW MiIBAINEHOT Ta 3HIDKEHO! BOHOCTI, aKi
LYINUOTE PI3HHMHU 32 TPHBAJICTIO | IOBTOPIOBAHICTIO.,

BilccOK OKpeMHX KOHTHHEHTIB Y 3araNbHHA GanaHc BajXOMKeHHA
upicunx  Boj 3 piukouM crokom B CaiToBMil OKeaH icTOTHO
NUIPISHSETBCA.

CymapHHt cTiK A3iaTchKOTO KOHTHHEHTY cinajac 30,8 %,

1lispensoi Amepuxu — 25,1,

HiwnigHoi AMepukn — 17,5,

Adprkun — 9.8,

Cpporm — 6,9 i ABcrpanii — 5,1 %.

Orxe, €ppoma, Ha Tepuropii saKoi po3ramoBadi HalGLIHM
i14\YCTPINBHO POBHHEH} KPAiHH 3 BHCOKOK THCETBHICTIO HACRICHHS, HE
Wi/HOCHTBCH O KOHTHHEHTiB, ne (OPMyeThcs Haiibimemmit of'em
CHiTOBOTO GanaHCy TIPiCHOBOZOTO CTOKY. 3HaUHa HacTHHa €Bpony — 1¢

IocynUmBi pationy 3 onmaxamu Memue mik 400 mw/pik. Ha memsamy
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03€pa, MO He MAIOTH cToKy B i
MOPS i OKeaHH, i
HEOCTAaTHEOrO 06BOAHEHHS, " posTasionant b sonax
Beymki i

s "Kls ?nacu nom;r S0CepelKeni y Burani meony. Jlhoposuxu
32‘lc“pa‘:maxo'r"pic :PI;(:IBKO 1 ;1%;; ;eMHoi' NOBEPXHi i aymymoroTs g0 70,3 %

Bog % sarambHux sanaci iztirpa

5 cis). Bomw mini

HaASBIYANHO BasomBy ponp i snonin n

; B Kpyroo6iry somm, ii nepeposnojinj
X noini B
g‘c);?::o «Cywla-oxeaw», B IIoGambHHX KIMaTHYHMX  mpouecax
33 PaxyHOK JIBOAORHKOROIO :
CTOKY B OKEaH HAAXOOMTH 3

gllgriims a-mxro KOHTHHEHTY GIM3bKO 2620 Kn’ BOMM, 3 T'pennanpii
> 33 ADKTHYHHX 0CTPOBIB — 322 o’ n ac
S, 7 o BozH. Cymapho ue cknanae

ATLHOTO CTOKY, MI0 HajxomuTs i i
reprog oy, AnxomuTe B CBITOBMM okean 3
Baex i ipepkix )

Meﬂm;omenenqm Fipesl MACHBIE ¥ BOZOOGMIH Cywi 3maumo
A axmnmmm'i 1oro koMnonenTOM € arMoctepi onanu, aii

oc: 2
l/:)(i q;::ux(;rs c21_3;4 MIIH. {(M - 30Ha akTHBHOIO BOZOOOMiHY, HOB'M3aHOrO 3
phoonin ¢ KOM, MicTuTL mmme 1213 e, xy' v BEPKHBOMY
Bom,egmMMf,m rgg;;oxomy r'op'mol-m' AKYMYMIOETBCH /0 16,5 yue. o
oy § aﬂnx_ BoR i HI3EMHOTO CTOKY Sanlexitn He e Big
henc Al nil:;);;' € 1 BiX misibHOCTI momam. Haupuor, wicns
IYHOKPHMCEKOTO Kanany i 3Gintawcenns agoLy
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JPONIYBAHOFO 3€MAEPOGCTBA CHOCTEPIrajioca MAHATTA PiBHA TPYHTOBHX.
BOJL HA 3HAYHI¥M TepuTopii niBgeHHMX perioHiB YkpaiHm. V THX xe
BMNaAKaX, KOMM TepuTopis He OOBOZHIOETBCA, A  HABMAKH,
HiNGHpPAETECA BEJTMKA KINBKICTH MiI3eMHHX i MOBEPXHEBUX BOA CyIWi,
pileHs  MiI3eMHBHX BOA namac. lIpuknagoM meoro Moxke Oyrm
Cnponeifcexuit  koHnTHHeHT. Tak, 3a 75 pokie XX cromiTra
HolOCHOXKUBARKA B €Bponi 3pocio B 8 pasiB i ciaato 18 % Behoro
1OBCPXHEBOTO  CTOKy. (ame 1HM TOACHIOCTBCA 3HWKEHHA DPiBHA
nijrseMRUX BOJ, Y GINbIIOCTI periois eBponelickkux Kpait.

AtmocthepHa Boa, 3arajibHuii 06'eM AKOI cKinanae Gnuspko 13 Tuc.
Kkm', — nle mepeBaxHO BOJUiHA mapa. BoHa 30cepe/KeHa B il vacTHHi
1xniochepH (wknii mwap atMocdeph), BUCOTa AKOT He NepeBHuLye 9-10
wv. Came TyT, mepesaHo, BiiOyBalOTECA NBpOLECH, WO (GOPMYIOTH
HOrOJly:  KOHLIEHTpauis BOMOTH, YTBOPSHHA XMap, pO3OYTBOPEHHS,
BHIAaHHA TOMB i in. HasericTs Boorn B atMocdepi, il nepemimenns i
NICPCTROPEHHA  Bimirpators icTOYHy pomb y QopMysasni noromm i
xnimary. Tak, BMICT BOOrM B TOBITPI 3aleXWTb BiX NOXOMKEHHA
UOBITPAHO! MAacH: BOHA MOMe MOCTYNATH, HATIPHKIIAN, 3 ATIAHTHIHOTO
okeany abo 3 xonoaHoT ApkTuke. HampaM BiTpy Takox Moxe BILTHBATH
i xtbKicTh onanie. Hanpyoiag, remni Bitpy 3 Cepensemboro mops i
ATILaHTHYHOTO OKkeaHy HecyTs 3 coGolo no YkpaiHM AomoBi xmapy, i,
MABIIAKM, apKTWYHI TNOTOKM NOBITPA XAPAKTEPH3YIOTBCS HU3BKAM
YMICTOM BONIOTH. )

Cepenuifl yMICT BONOTH B CEMUKIIOMETPOBOMY aTMOCHEPHOMY Iapi
1yt Yipaihow cxnagae 15 kr/m® | konupaetses. g 9 B3umky 1o 27 ki,
aitom. ATMocdepHa BoNOTa, fka BHTIAZNAE HA TEPUTOPilO Ykpainm,
N[PHHOCHTBCS 330BHi, i ymme 3-4 % ii yTBOPIOETRCA 3 BOASHO! mapa
MICHCBOTO NOXOIDKEHHS.

Posnomin  aTMoctepuux  omanie 1o Teputopii  Vkpaiuu
NCpiRHOMIpHHMIE, X KIMBKICTD 3MEHIIYETBCH B HaNPAMKY 3 THBHOUI |
NiAHIMHOTO 3aX0fy Ha MIiBAeHb i miBEeHHMH cxin. Tak, 8 yicocTenosii
“acTHI KpailHu KiTbKiCTs ONafie 3a pik ckianae 500-650 MM, Ha Mexi
Mix nicoctenom i cremom — 450-500 M. [Tispenni crenosi paiionu
BIIHOCHTBCS [I0 PETiOHIB HENOCTATHBLOIO 3BONOXeHHA. HaiiMeHuia
kinpkicte onanis (300-325 MM) noBoauThes Ha y3Gepesoka Yophoro i

Asoscpkoro mopis i [Ipucusauns.
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BIPONOBIK Beiel icTopii Hamoi nia

Llocepa  OXOMTOE BEPXHIO HacTHHY 3eMHOT TOBEpXHi, BOAHS
1+ peytoniie CBITOBOTO OKeaHY | KOHTHHEHTATBHIX BOAOHM, NPAKTHIHO

et ponocdepy. Bin maiGineiol okeaniusol TTMOHHA 10 BHCOKOD
Miamitkn Tpofiocdepr, Ae BHABASIOTECH IKHMBI opranizmu, BiACTaHb
o arne 20 KM,

Kocni enemenmu Giocpepu — ue NOBITPS, Boza i semt. ¥ Biocdepi
s i opranismy i Micue X iCHyBaNHS OpraHiTHO nov's3ani Mixk coboro
N oaCMOIOTS OXMH 3 O/IHMM, YTBOPIOIOWH LITICHY MMHAMIMHY CHCTeMY.
Tomy Givo(epy MOXKHA POIMAZATH SIK CYKYIHICTB €KOCHCTEM, abo
G oenosie.  Biozeouenos — ue  00Hopiona oinanka 3emnuof
Hoacpyni 3 neerum CKAadOM neuenx (Giomuuiux) i Kocnux (zpynmu,
aing MOSUA, RPUSEMBUI WGP AMMOCHEPU, CONRUHA enepzin i
nawnonenmis, 06'cOHanux obminom pevosun i enepii ¢ eounuit
npupodnuii  Komnrexc. CyKynHiCTL TaKux KOMIUIEKCIB  YTBOPIOE
GronenoTHHEA HOKpUB 3e, To6TO Beto Giocdepy.

('wiraIoBOK  YaCTHHOI Giochepn € zidpobiocgpepa — dacThHA
Oiocep, posTallioBaHa B Mexax BomHOi o6onoHku 3emni, a 32
181, BepHazcyKeM — Ke CYKYTIHICTb JKHBOT PEHOBMHH, Aka MicTHTBCH B
pocdiepi 3emi, abo Giocdepa, axa wipoxmsye rinpocdepy».
CrpyKTYpHO-GYHKIOHATBHEMI eneMEHTaMH Giochepa €
enacucmeru (1A TinpoGiocdepy — BIATOBINO 600Hi exocuctems).

EKocucmems — Be CYKynRicHts HCusux opzarizmis, 36'R3anux Midwe
N0l NOMOKAMU pewosuny | enep2il, ma Hedcugux Komnoxenmis ix
sicus iCHY6aHRA, WO Gepyms ydacmob y npouecax memaboniunozo
ovariny.  BilmopimHO A0  BH3HAYEHHS 0. Onyma, exocucmemoio
nutucalomscs  umie MAKi  OB'cONGHHA  cusux opeanismie i
HASKORUWHBO20 — CEPedosuia, AKI  XAPAKMEPUSPIOMbCA  NesHOW
cmabinenicmio | maloms  4imxo  QYHKUiOHyIOMUIl  Hympiwnid
Kpyeoobiz pewosun. Y BONHi#i EKOCHCTEMi HEpOIPHBHO IoB's3aHi
pexuBe  cepeftosalle  (aGiOTHUHI  KOMNOHEHTH —  BOJA, nonHI
pijutanenHa 1 QismKo-XiMiuHi uMHHMKM cepenoshmia) i Giora —
64TATOKOMITOHEHTHHH KOMIUIEKC YIPYNOBaHb i OOMyuili pocnsn,
#apAH, MIKDOOPTaHi3MiB.

CHIGZIOBOIO HACTHHOIO EKOCHCTEMH € Gioyenos — ue cykynnicns
pocaun, meapuk i Mixpoopzanizmie, AKi HacenRIOML dinanxy cyusi abo
axeamopito i XGPAKMEPUIVIOMECA NESHUMU GIOHOCUHAMU AK misic
o000, max i 3 abiomusriumu SURHUKAME cepedosuua. Bioyenos —
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[image: image6.png]CYRynuicmy Opzanizmis, wo exooams 90 cxnady exocucmemu, ujo
cgopmysanaca YHACTIOOK Gopombbu 10 eRysannR wnrxom npupednozo
0060py i inuny MURRUKIS eqonow.

V npuponuux YMOBaX HikonH He Gymae BHICTIOSHO dito-, Gakrepio-
260 300ueHOziR, Tam, ze ¢ pocumme Yrpynoeamns, o608's3k080 JKMBYTS
Mikpoopratismu, Geaxpeberni TBADHHW,  pHGH,
abioTnannmy ‘MHHIKAMY, WO BruBsaloTs pa BUIOBY pisHOMaHiTHiCTS
heBHOI akeatopii, e YMOBH HaBKOJMIIHEOrO CepenoBuina (xapakrep
TPYHTY,  ghizuko-ximiuni BRACTMBOCTI  Bom, rinponoriynmi pexum
BOZOHMH i in.).

Tpucrocosani g0 MEBHHX  aKBaTOpi{f yrpynosanus rirpoGionris
BIAEMOTIIHOTH AK Mix c00010, Tak i 3 HABKOJHIIIHIM CEpeLOBMINEM, ToMy
TORATTR «Biotomy | «Biouenosy Mpu oimci Bopmux €KOCHCTEM crigg
SACTOCOBYBATH B €MHOMy KoHTekcri.

Shauo finereey Tpe wHpwii  mMacurraGy PO3CENEnHs  opranismis,
KOPHCTYIOTbCS TepMinamu «Giom» i «Bioray. Biom — ye CYKYTHiCTS
Opranismis, sxi HHBYTE B MeXaX BORHOrQ of'exty abo AKOTO-HeGy ap
periotty. Bioma - ye Y3aranbHenuit Tepmin g To3HAYeHHs Gnopu |
baynu (pocamnmoro i TBAPHHHOI'O HACENCHHR) MeBHux TEPUTOpii aGo
aKBaTopiit,

Tepminn “exocucreman, «Giorom, i «Biouenos» BiAMOCATLCH sK no
BOIHMX, TaK i 10 Hasemuux €KOCHCTeM,

Y dynxuionysansi BOIIHMX | HA3eMHMX exocHCTeM € ¢BoT cnenyivyi
ocobimBocri, Y BOMHOMY  cepenopnuy PopMyoThC HalGimm
CTIDHSTIMBI yMOBY 1ig METafOMIENX B3aenmun rinpoGionTis, Toxi sk

s ouimkn cramy BOIMHX eKocHeTeM Basommpe 3HAYEHHS Mae
XAPAKTSPHOTHKA  Giotn 3 TpodiunHMI (ocoGmmeocri YTHizaii
PeHOBHHH | emeprif), CHCTEMATHYHHMMU (TakcoHoMigya CHOpiNiHenicTs
BHIIB i rpyn OPTaHI3MiB) i TomiqmmM (MpHyposenicrs . 1o Gioromy)
O3HAKAM.

Crpykrypa 6iomn ¢ BinoGpaxcenumm dynxuionamkgore CTaHy Boanmx
CKOCHCTEM | B Tol ke Hac Bu3Havae Horo, Bona srymeae Ha npouecy
Tpancopmanii pevosny j FIOTOKY eHeprii, GopMypanus AKOCTi Boay j
Gionoriuxy TIPORYKTHBHICTS BonoliM [2, 3,7,17.
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ioBTi iTHMX 30H
2. YrpynoBaHHs rizpoGionTis okpemMax exosoriam
BOAHHAX eKOCHCTEM R
iOHTIB i i HCTOCOBAMI 11
i i 1 iX yrpyHoBaHHS TIp!
Mi BHIH ripoOioHTiB r , 10 nesk
o(l)alqi)ce BAHHA ymsonoﬁmax. Oni opraHisMu Beck 4ac 3Ha:ﬁ)1:rnoﬂni
o i ;gm MW MMBYTH Ha TOBEPXHI MHA aGo 3apHBAIOT o poui
I::?:m €i :raKi Ki 3aKPITUTIONOTHCA HA MBOIHMX YACTHHAX PO
[ L ,
" A i "Peﬂ‘“;;:; NpOKWBARHA OioTa BOXHMX
i o .
€©XHO Bil MEepeBaAKaIOuO) 1 AHS o
33.an DiAPO3AINAETECA HA  Taki  eKonoriddi yrpynﬁoc"w” .
CKOC i eHMOC, Hel
HAGHKIMOR, HeKmow, GeHmoc, nepugimon, nenazobe 'y
nuaclicmon. L -
Nnanxmon — e cykynuicts oprasizmis, 1O HACEATOTE ;:OB:X;“ (f,:
MOpis, OKeaHiB | TOBepPXHEBHX BOJ cymi. "OCHOI::.,& oy
IJlaHK’TOHHMX rigpoGioHTiB (260 IUTAHKTOHTIB) € iX Tac! N
'Fm IWMPSHHS, Y BOI, HOBHA 3ANEXHICTh IX MepecyBaHHs
a 5 5
W1 IMHAMIKH BOJHMX. Mac. zomui soms
”Hnaﬂmuﬂi OPraHisMH  MOXYTh 3HAXOAHTHCS L:e o u;KPEM“X
HPOTATOM BCLOTO KHTTA (20monaankmorn) a0  nwi

“rajij (Meponiankmon). o
‘ 'a;llﬂx piocilsep:amyn:)mgmauﬂz (OCHOBHHM THNAM BORHIX OG'eKTiB)
2 M '

i3HSFOTH IUIAHKTOH: sin rpeit
P oxeaHiunmii, Mopcekuii, abo maracconaankmon (Bin rpe

-
Tanacca — Mope),
i i aHKMOH,

“* osepunH, aGo rimuonn K

J nnal:ncroﬂ CTaBKiB, GOMIT 1 KAMIOXK — 2efteonnankmon,

% piukoBiit — ROMAMONIGHKMON. o sertarors » Tosui

PO3pisHAIOTS Takox nenaziunuii (Opranizmu, mxo‘m MkaigTs 5 Tosii

noyin abo Ha if nosepxni) | npudonnui I'I'JIZ\HKI‘O'H;"H e
/l0CHTb YMOBHA, OCKUIEKH 300TU1aHKTOHH] OpTaHis| i o HoGome
WCPTHKANBHUMX Mirpatiiif i y pisHuii yac )10_614 Mox(y'rso axoITHCA 2
Yinbiii abo Menuril BlacTani Bin noBepxHi abo aua 32011 B
i piBHA OCBITIEHOCTI, HasBHicTs ki 1 in. [as p)i/ g ©
1aHKTOHY 3aCTOCOBYIOTh GATOMETpH, MaHKTOHOuepnayi, o Krylo“ume
wpwiagn afo  cnewianeHi nacTkW, WO . anopn:ronyln(r)l -
(poToTakcuey  (HampHkiaz, HarnpasyicHi o]]?oyxcnima); mnpomnom
PAKONONIOHMX T BIUBIBOM HePBOHOTO i CHHB

raKOXK BIIUIOB Ha CBITIIO TIPOXKEKTOPIB.
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[image: image7.png]Hredicmon — rinpoﬁmum, sl
BEAYTL Raniesanypenmii crioci6 )
Cepen HUX 6inbie BCBOTO  MOPCLEMX  opranismis. o TelicTony
BigHOCATECS, Hampukian, Gypi Bonopoeri - kracy UHKIIOCHOPOBHX,
30KpeMa capraca nrasaioua (Sargassum Sluitans), ski Y Bemuyesniii
KUIBKOCTI fL1aBatoTh Ha norepxni Capraccosoro Mops. Binpusatouncy, ig
MATSPHHCBKHX NOMHMX pocitun, CAPraccoB BOAOPOCTI BepTHKANBHOO
Tedielo, Xapakrephoio I8 MbOro MOpA, mimimaroTscs ma TIOBEPXAIO
BOM, fi¢ | posmRoKytoThCH BETCTATHBHRAM nogiiom. Came B LEx
BOROpocTeii i pinGynacs Hassa Capraccororo Mops.

Hedicmon - cywynmicrs, MOpCBKIX 260 mpicHoBOgux Opranimis, saxi

KUBYTH Gind rutipky TOBEPXNEBOTO HaTATY Bopu. Bown moxyTs
NpHKpiNIoBaTHCa o uiel nnieka aGo niepecyBaTHes o Hil 3HM3Y
(einone:icmou) a6o 3mepxy (enineticmony). Brepuwe Taxe Aeve Gyno
ormcase B 1917 p. 3, Heiimanom i Gakrepiit. Tisnime «nniBpi

YIPUMYIOTLCS 110 HoBepxHI BOAN a6o
Ix sarannia vasga — nAeHCToHTH,

i 3 iHTeHCHBHEM BiTpoBUM |
WITOPMOBHM  niepemitry Barism BONM  iCHyBamHs ReiicTony  He
Bu3HaBanocs. Ipore S-canmumeporomy TIOBepXHEBOMY Wapi Boxu
HEHCTOH possueacthcst i p MOPCEKHX. eKOCHCTeMax, Usomy cnpuse
HakiGinbma OcBiTIeHiCTE BOAY, il HacudeHicTs KHCHEM, CIIpUSTIHBHI
CONLOBHI pexcM i oNTHMabH] TEMIIEPATYPHI yMOBH.

Hexmon - CYKYDHICTE  fiocTaTHBO PYXOMuX  opranizmis

nexariuni pucu, KaneMapu,

KHTONOAiGHi, Remsinu, ki MOXYTe  NPOTHNTY  rewji BOM |
CAMOCTilfHO Niepemimysatucs Ha 3HavHi Bigcrani.

Benmoc ¢ exonoriumpy YTPYIIOBAHHAM  Meiink:
TIPICHUX BOHIX 0G'exrip, Bolu MoskyTs memicry 14} HOBCPXHI AHa abo
S2HYPIOBATHCA B oMM TPYHT.  Oprauismn uerrocy  wasmearors
Gernmonmamu — e HePEBOHOTT i ABocTyikoni MOIOCKH, - PisHOMaHITHi
“1epBH, Maxposonopocri i BBP, Gaxcrepii pisuux CHCICMITTHMUNX npyn.

BuioBa  pisnomanitaicrs I 6Giomaca  Genrocunx OptaHisMia
3JAKOHOMIpHO SHUKYIOTECA i3 36inbuwetmum b, Tax, sxmo
Giomaca Senrocy JTOpaNBHIX | BEPXHIX cyButitopimanx CKOROr9HIX

30H MOpA cKiafae B CepEmHBOMY 5-10 Ki/M’, 10 1 cybnitopamuii soni

ML 2 mopiB |
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i i is, a B Gariani
b i JecATKiB rpamis,
BOHA 3MEHUIYETHCS [0 COTEH b o 1 pepcyn
OGUHCTIOETHCH BXeE B rpaMax Ha 1 M. = mmylo’rbmﬂ(O pospaxymi, »
i i i JIOBOZTHS K
oBili 30Hi MopiB, Ha AKY el
:::;?una CaitoBoro okeaty, Giomaca GEHTOCHMX OpraHismi
Gmu3eKo 60 % GioMacu BCHOTO OKEaHiYHOTO Gempc);.lx sonolie s
SIkicHwii i KiiskicHMM cxmaf Gemrocy mnpic:
iHITHH, HiK MOPCHKMX. ) . . -
6m;lIl:zupuq)imaM —p;ocenemu rigpobionTis Ha noBepXHi 3a$!) chu ni
X ) ii, BonopocTi, ry6Ku, riapo
eaMeTiB (Gakrepii, o
BORY )TW]{I! nrt?\):eneﬂuz MOXYTh MaTH BHI TBEpAMX 60065)0 o
TOLLO). :
\Inzmenamkamn pisHux cyBerparip ~ anMny kopaG{l{B, 1‘54); Hinpgkem,
uozozaﬁplmx CTIOPYAI, 3aHYPEHHX Y BOZY KOHCTPYKILii, Kal o 3 oy
I0BEpXHi TUIa MOPCHKHX TBapHH. (;yxynmc-n, opranmpmy mn;
I pulmx pisHis dopmye cBocpimani Gionenos, mwo xapal " e:'rl>acwmX
‘tpodi :
ﬁz&@iqmmu B3ACMMHAMH  MDK npe}:(cmumfami: " pg)cm‘ib
:um-emamqﬂux rpyn. Cepen TIPHKpImIenux opranism o5poc
MOKHA CTIOCTEPIraTH BUILHOIUIABALOYHMX 260 MOB3AIOTHX l;mpOGYTBHnopeBHmM
Tepudirontt  pOIMHOKYIOTBCSH fIEPEBKHO o Y
i ol:‘maualom cTagii (cnOpH, IIAHKTOHHI JIHIHHKH), KK MSIOTI
BLIBH
CeICHHIO Y BOIOHMAX. . T
* ps?zzapocmx BOJHUX pocauH i GewrocHux ?MP::(C,; :kp ?:M b
MYIO uHi i Gioues - .
iuni GaraToKOMIOHEHTHI 6 3009 “
‘|’0Ph T:;J’:$e§(?m Gakrepii i MIaHKTOHHI Gezxpe_qe'xm,ﬂ ,:::kx]fmy
i i i 0. .
Il:c:;rﬁi KOMaXH ~ SK JOpOCHi, TaK i JIMMHKOB CTamii, ew,l; i
lmx YMOBaX NpPOXONWTE paHHi cTamii possurky ikpa aﬁbmmpns
U 4 i
:«:Mﬂononnm Besxpebertimu 300ditocy xapqym:rbcx;:xd i
y i Mi,
- CYKYIHICTE  OpraHisMis,
enazobesnmoc itd 0 3 © o
'ula?o;(mms TO B TOBII BOAW, TO HA [HI nonomu:l 3636::“1?:;150 °
1((\Il;li rpynta. Bil nipeactasnesuit BHIMH paKaM, Bp; o msmxxmem H
inswnaME TeapUHaMH, SKi TOCTIMHO MirpyloTs OI:DK PO TORLEO |
HHIM) YHTaMIUL. GEHTOHTIB BiIHOCATEC: e
174 . Ho nesnarof I 1 o
l;:zwmpixs nr:;n(i rinnscroByci, BecioHori i Ueperam os‘; ;J:;(: [4)17 s 1}:) :
’ . . L. ek BO ,7,9, X
Hi, AiaTOMOBI i CHIBO3!
KONOBEPTOK, ACSHKI 3eNeHi,

3. Tpodigsa cTpykTypa GioTH BOXHHX eKOCHCTEM

i CBOCHHS
Kusi opranisMu rigpoSiocdepu, 3anexno Bix mxep’:naAia b
BYIJICIIO, POSALIOTS Ha asmompoddia i zemepompodie. ABTOTP:
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[image: image8.png]OpraHisMM  TimTpuMytoTs  cBoio KUTTENMIBHICTE 32 PaxyHoK
HEOPFaHIYHUX JDKepen ByImiemo (COY). V crowo Yepry, cepe HHX €
Pomompogu, o610 OPFaHi3MH, WO CHHTE3YIOTH OpraHiYHy pedoBuHy 3
RIOKCHIY Byrnewgo (COy) 3aBasku consmumiii eHeprii, i xemompoghu, mo
BHKOPHCTOBYIOTD B TIONIGHHX peakutiax XiMitHy enepriio.

Dorotpodni opranismu [( M) — 1l Bei seneni pocmm, ity
HHX XapaKTepHa HasBHICTH MirMeHTIB - Haituacritie xnopodiny, st
Bigirpae HalfBimBilry pons y npoueci $otocHTesy.

He xemoasrorpodis, ato XCMOCHHTE3YVIOUMX OpraHisMiB, BIRHOCAThCS
Gaxrepii, siki CHHTE3YIOTh OpraHiuHi peyoBHHY 3 ZIOKCHIY BYTTIeIRO 3a

Hanpukian, samisoGaxrepii, cipkoGaxrepii, HiTpHGiKyIoui GakTepii | i

OcuoBaMH borocunTesyouHMU OpradizMaMu rinpochepn ¢
BOZOPOCT, BUW{ BOAHI pociubM i meski Gaktepii, mo micraTs
doTocuureTHuni nirmerTy,

Tetepotpodui opranisme BHKOPHCTOBYIOT JUISl CBOTO JKMBNEHHS
roToBi  Opramivmi pevosmHM, Jlo reteporpodis  Biamocascs B
POCTHHK — napasuTH, neski BUAM BOJNOPOCTeH, rpubH, GinmsuricTs
Gaxrepiif (32 BUHATKOM TAX, WO POTOCHHTE3YIOTS | XEMOCHHTE3YIOUHX),
BCi TRApHHM.

Pospinenns pocmun i Gakrepil na rerepotpodis i asToTpodis,
HESBAKAOUH HA NPHHUMNOBI BIAMIHHOCTI B ix ofMiHi pesosuH, ¢
ymoBHEM. Hasits Tunori aBTOTpodH, TO6TO 3eneni POCIHHY, MOXYTH
3JaCBOIOBATH 3 JIOBKIMIA niesiky KimbkicTp OpraHidHuX PpeuoBHH, are

pedoBnHamu. Mo rerepoaeToTpodis, abo MiKkcoTpodiB, BimHoCATECSH
OpraHisMH, 3maTmi sk g0 ABTOTPOGHOrO, Tak i no rereporpodHoro
KUBNEHNS. JIna  Garatbox  muais BOROpocTell  XapaktepEmM e
Mikcompodism, TobTO sMillawnil  THn  HBNeHHS. Pazom 3
ABTOTPOQHHM  SKUBEHHSM HEOPTaHiINHMH  pevosumamu,  sxe
sin0yBacTecs B npoueci  potocunresy  ato XeMOCHHTesy, y
MIKCOTpOdHHX oprawiamie mosmume i reTepoTpodHe 3acBocHHS ke
TOTOBMX OpFamiMHMX pewobun. Jlo MikcoTpodiB BimHOCATHCE meski
3anizobakrepii i cipkoGaxrepii. Hakiwactime MIKCOTPOQHI  Opranizmu
3ycTpivaroTECs B 3abpyanenx ronoiimax.
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Y BOJHMX €KOCHCTEMAX YIPYNOBAHHA rinp({Gioﬁ'riB (_6ak'repu, rslnﬁn,
POCAMEY, TBAPHHY) OB's3aH1 MK cou6mo TpodiuHIMH BMHOCVHH::: M o

Tpodiunuii nanwoz (I(OpM'OBﬂPl :r_l'aﬂmor) - 'Bsae);?::ixaimi o
11ApoBionTaMy Iy MepeHece ki eHepril Yepes pisHi TPO |MH })3 Si;mu
pOYBAIOTHCH FEPe3 NOTIAHAA OJHMX ODTAHISMIB iHIIM m 3 Gimm
nicokux TpodidHEX piskis. Y BOAHOMY Zz:;:;lm::o;?y“i“omm
1podiMHAX  NAHIIOTIB:  Racosumrui, ¢ By A8 ;
n!v/ulwpocﬁ, TOTIM TBAPHMHH POCTHHOIMI, sKi goma'wrt;arx:{;nzp:s:
{KOHCYMEHTH 1-T0 MOPAAKY — 300NJAHKTOH, PUOH-OiTO ,) p
puliu ~— COOXHBAY] 300IUIAHKTOHY (KOHCYMEHTH 2-ro no!»uucy;m
viokake (KOHCYMEHTR 3-ro mopanky); Ta dempumnuii, z e l:ey
ILHACTE  TPORYKI] BOJOPOCTEH HE CHOXHMBAETHCH, a mimlayM P;
LUIAIOMKCE  TIOTIM  POSKJIAZIAHHIO  CATIPOTpOdgHMMH op;a‘;-l rani
(roHcYMEHTH 1-T0 DOPSAKY) 3 YTBODSHHAM ACTpHTY, ;‘:x _pmi
WIpHTOhard {KOHCYMEHTH 2-T0 NOPSIKY) Ta crloxmna-u
1mOn (koHcyMeHTH 3-ro nopsaxy) (puc. 2.2) [10, 111

v

4

"

Pic. 2.2. Tpodpissi TaHIIOTH M OprasisMas PisHHX TPOGiuIX pinhin (IV) y
’ BOJHOMY CEPENOBHII: s
| — piromnauKTON; 2 — ehaysmIL; 3 — KOHEIOZN; 4 — MHIIIH MOTIOCKS; -
kS PHS; 6, 8 — pHE-nRaMKTOBarw; T — kpeserkt; 9, 11 — puGi ximwaw;
TONOBOHOTI MOJOCKH; 12 — BeNMKi pubH-XIKakn
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[image: image9.png]YHAacnuwlf HAABHOCTI TAaKHX NaHWONin SKHRNIEHHS pedosuHa i
CHEri% B rigpocdepi nepeparothes B uewmiii nocainosHocti. Horik
eHeprii eKoclumMi TOIMHAETBCA 3 MeprUnIe] HpoayKiLT (nepumii
rpod)l‘mm"i piBeHs) i mponomxcyerbes sepes Gesnocepennix i
CHOXHBAYIB ~ xoncymentis I mopsaxy (apyruii piscHp). TIpn ubomy
CTBOPIOETLCS BTOPURHA, abo mpoMixHa, npomykiis, AKY CIOXMBAIOTH
KOHCYMEHTH I nmopaaxy (tperiii piBens), aGo xmxakn. Cykynsicts
OpraHI3MiB, IO 32/MAIOTH MEBHE NIONOKEHHS B TpogiuHoMy faHigosi
ONCpXana HasBy mpoiunozo piens. ’

. 33![6)!([?0 Bil PiBHA nepBHHHOI MPORYKMIi BoZOHM a0 ix OKpeMHX
AUMHOK icHye kiacubikania TpodmocTi (KopMHOCTI) BomORM. 3a
ofcarom nePBHHHo‘x‘ ApOAYKUiT po3pisHmoTs BomOtiMM: onzizompodui,
Meaamp'od)m, esmpogui  Ta  Oucmpogui.  Iuxomu Bonoﬁm;
xnacmblxylm 33 HUIMMH TOKA3HHKAMH: HHCeNBHICTIO Ta Hiomacoro
KOPMOBHX TizpOGiOHTB, KinkkicTIo GioreHHHX enemenris, BMiCTOM
BOTII x,ilopmj)iny (rabn. 22). V pesxux BHITa/Kax leaio'n;cx m{
xjnacnﬁ(l_)ikaj._lii' BOZIOAM 38 CKNIAfOM  JOMiHyIoumx Y HHX dopm
| " N " A
B:;Jﬂ;:fﬁ “;())}I‘;‘IIBJ - (riaTomoBi, xipowomycxi, KapaceBi, OKyHeRi THim

o Tabn .
Knacudikanis ozep i Bonocxosmm 3AUIEKHO Bif 6ionori=mo?m 22
TPOAYKTHBHOCTI
Pisens Xno- diro- Hepaum:m 3o0-
(ukana) |po bin, WIaHK HpOﬂyl;J.[lﬂ, miak | 3ooberroc, | Ixtiomaca,
TpodHocTi | Mrin? TQH_';, rOM 32 o, i i’
/M Aoy /m
Hyxe
HU3BbKMA 1,5 0,5 0,125 0,5 0,5
Husnknit 1,53 | 0,5-1 | 0,125-0,25 | 0.5-1 051
Nomipunii 3-6 12 0,25-0,5 | 1-2 1-2
Cepeaniii 6-12 | 24 0,5-1 2-4 24
Higsmuennit [ 1224 | 4.8 12 a8 48
Bucoxnii 24-48 | 8-16 2-4 8-l6 8-16
ke
BHCOKINI >48 | >16 >4 1o 40 > 16
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3anuTaHBs Q1A CAMOKOHTPORIO
11lo HasuBaOTE ekocHeTeMos0? CTPYKTYpa ripoeKkacucTeM.
. SIxi icHytoTs exonoriuni rpyms riapo6iodTis?
3. Slki NpUcTOCYBaHHA BUPOGUITMCA Y OPrasi3MiB IUTAHKTOHY
(6enTocy, HeHCTOHY | T.A.)?
4. AstoTpothu i reTepoTpodu BOTHUX EKOCHCTEM.
5. Tpodiusi HaHIOTH BOAHMX €KOCUCTEM.

6.

Tema 3. AMHAMIKA BOJHHX MAC I if POJIb Y BOJHHMX
EKOCHCTEMAX

>

Tnan
1. BoAHi Macu SK KOMIIOHEHT TifIpOJONiMHOI CTPYKTYPH BOJOAM i
BOAOTOKIB.
2. Pomb Tewiit y gopMyBanHi cTpyKTypH GioueHosis i pynKuionysanui
BOJHHX €KOCHCTEM.

1. Boami MacH X KOMIOHEHT TiAPOIOTiINoi CTPYKTYpH
BopO#M i BOXOTOKIB

Tin e0dnumu macamu PosyMiloTs 06'eMM BOIM, AKi BHIHAYAIOTECA
mnomee i mIMGHHOI YNOTOBHH BOAHMX oO'ckriB afo mornmGneHb
3eMHOT TOBEPXHi i3 OIHOPITHAMH bizuko-XimMiuHHMH
XapaKTepuCTHKaMH, WO C(OPMOBAHI Nia BILTHBOM Treonoridmmx i
KiiMaTHUHMX YMOB. BOAHI Mack € OCHOBHMM €/IeMEHTOM MiXponoriqHol
CTPYKTYPH BOAHHX 06'exTiB.

Bonsi Macy $opMyroTeCs i3
—  arMocdepHUX OMaiB, 0 BHIAAAKOTL HA BOAO30ipHY IUTOLTY;

—~  MiA3eMHOTO CTOKY;

—  BOIM, IO NEpeMiulyeThes MO NMPHPONHMX abo INTYYHMX BOJOTOKaX
(HANpUKAA], KAHATAX TEPHTOPIATLHOTO TIEPEKUNAHHS JacTHHH
CTOKY) 3 IHIUHX periowis.

3anexHo BiA MOXOMKEHHs BON, IO NOCTYMAOTB Y BOAOHMM i

BOZIOTOKH, PO3D{3HSAIOTH OCHOBHI | BIOPHHEI Boaui MacH. OcHoeHi 600Hi

Macu — Ue BONHI MacH MOpIiB i BenMkux osep, fKki TpuBanuii dac

cKIfalTh OCHOBY IX BomHoro OGamancy. OHOBNEHHA IMX BOX
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[image: image10.png]Bin6yBaeThCa NoCTymOBO 3aBAAKH PIUKOBOMY CTOKY, 0 TaKOK ofmiHy 3
ATMOCPEPHOID  BOIIOTOT. Bmopunni sodui macu YTBOPIOKOTECH B
PesyIbTati sMinlypawns ocHoBHMX Bom THMH, 10 NOCTYRAIOTH 3
PIMKOBHM CTOKOM 260 3 BOAAMM fHmmmx Iorepen.

Piuxosi 600ui macu, sanexro pi
BOM, RITHI MexenHi, TIaBO/IKOBI),
HaRXOMKEHb NIEPBMHHHX KOHTHHEHTATLHIX BOJL 3 BO/O3GIPHOT Mok,

Micyesuii cmix bopMyeTses 3 BoaRMX mac, 1O CHIKAOTS 110 CX¥nax
MicueBocTi, a Takoxk 3 TPYHTOBHX | migzemuux Bos. V pisni cesonm poky
VISPEBAKAE OQMH 3 IMIX TPHOX TUIEB CTOKy. Tak, BoH MiCLIEBOro CTOKY
YTBOPIOIOTECS 32 PaXyHOK JOIOBHX i TA/IX BOJ | TOMY MalOTh HEBHCOKY
MiHepaisauiio. Ipyrmosi pomu dopMyioses B nponeci ingineTpanii i
dinsTpanilinoro crikanus i XAPAKTEPUIYIOTHCS B0 Mitepanizaicio
Y TOPIBHAHHI i3 cTikaroTHMu BojaMK. Tpreaniumii yac NOTPiGHuHA Ha
YIBODCHHA  mid3eMAuX 600, WO i BHHauae ix BUCOKY  3ara/ibHy
MiHepanizaniio i  HacHuemicTh riapokapGonatamm, KanbUieBHMH,
MArHIEBHMH, HATPiCBHMH { cynshatiumu Honamn 7, 12, 14].

il ce30HIMX ocobnuBoCTelt (BecHari
dopmytorses 1 PiuKOBOMY pyc 3

2. Poss Tewiii y dopmysauni CTPYKTYpH Giorenosin i
ynxuionysanni Boxuux €KOCHCTEM

Tewin — pe TOCTYNaNbHe NepeMilieHHs Mac Bojw Y BORHMX
of'ekrax, 06ymoBeHe PISHHMH  YuHBMKaMu: HAXHIOM TOBEpXHi
Teputopii, oGeprannam 3emti, neonHopinnicTro TeMDepaTypy, BITpoM,
XBIICYTBOpEHHAM | iHIMYU  dismapumu TIPONECaMH Ta SBHIAMH.
3anexuo sin wapy BOJH, B AKOMY PO3TaIIOBaHi Tewii, ix WApo3 Ao,
Ha:

1) nosepxmesi,

2} rnubunsi,

3) npuzonsi.

Teuii  moxcyts Byra nepioguaHnMy,
HENCPIONMHIMH, TennHMK a0 XONOZHUMMU.

Tenii ginirparors  uKmounO BDWIHBY pontb y  dyHKuionysanui
BOIHHX GKOCHCTEM, 30KPEMa y BOHOOOMiHi Mik OKPeMUMH IinAHKaMB
Giotony, nepeposnomini TeIJIa, KHCHIO, DOSYMHEHMX | 3aBHCIHX
PedYoBHH, nepeMimeHHi rigpoGionTis, posbapnenni 3a6py AHIOIO X
PEYOBHH, AKi HANXOATL 13 CTiYHHME BOZaMH. 3 Teu
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maibke  nepioguumuMu

iIMH T0B'13aH0

i {NRHOK PIHKOBOTO
1iepedopMoByBaHHA GeperiB, 3aMyJIOBAHHS OKPEMUX JILILAl p
cita | vawi BoaoAMu. . . .
Iyw;:ne»mo BiZl IepeRAKAHAA TOro 200 IHNOrO THITY TeHilt y;ou;omi
G'ckri hOPMYETBCA CIPYKTypa GioLeHO3iB. Pozplmﬁ}m'g lmclm
! . P
“"u(oni Taki, O CKIAAAIOTECA 3 peodinbnux 6irdis, i ozepHi, o cKnamy
pitikopi, Taxi, IO CKIIAAIOTECH 3 P
RKUX BXOAATD MHODinpHi OPranisMil. o seapuman, 1o
Peocpinsni opeanizmu TPEACTAB/ICH] NEPCRKH! Hab, Ko
TocyBaNMCA JIO OKMTTA B NPOTOYHMX  cuctemax. bin fere
”p”;)inu}ilnx TBAPUH INPOTHCTOATh CHIBHIN Teuii, MaloTh poa::c et
e T
lnl‘a}m NIPUKpIUTeHHs, 3apUBAIOTRCR B JOHHI TPYHTH, xng:x» x
«:lcuianhno noByNOBAHMX HHMH X NPUTYIKAX -~ «'?y;)(ll?peod,mm"x
i i W Tedii.
€pecyBaTHCs TPOT!
oGpe IU1aBAIOTE | 3AATHI M s
lu‘:x:? pvm BIMHOCATECS TyOKM, MOXyBATKH, JMMMHKM NCAKHX conax.
(mlfmim BUAIB MOMOCKiE, paxomomibuux, pu6. 3 ::ql:lmxnx B‘:maxﬁ
Kpatiie BCLOO NPHCTOCOBYIOTECA /10 TIPOHGIBAHHS B nsgmmﬂ on
BMM, Y AKAX 10GPe PO3BUHEH! KOPEHEBHINA, WO O3]
i HTi.
SaKpiILIIOBATHCA B TOHHOMY TPY) . ) e+ crom
gaepﬂi GioleHo3n HOPMYIOTECS 3 AiMHOPITLR UX 0Rzmxzn‘:;sy o
nostax. CigpoGioHTH, WO BXOAATH HO c;nazw X glec;lze:;na“;cn aniﬁ
i IMHORAGHKMON), AKTHBHO
\WPATH B TOBLLI BOJM (7iMH . 10 / 1 o il
I(l/li)»’jmmexmon) abo KMTH Ha JHi BOXOHMH (thuafre"mi H)o
JlimMHOGDinbHI TRAPHHH, Ha BiIMIHY 1_3'111 peodinbhux, Mel;;]ﬁl;ﬂl: rmi 20
KOHUCHTDAILT POSYHHCHOTO y BOM KHCHIO. 3 Maxpo frin B cTora
1OA0HMAX Y BEAMKIH KIMbKOCTI 3YCTPIHAlOTEC 3aHypeH,
aniB3a Hi POCTHHM. . . i
" mc‘nume-})u, 10 BUNVIKAIOTD B PE3yIBTAT! HaXmTy sonn'mb:ci);ei{ N
nocTiliupvn. BoHy wsnmmi B TiPChKUMX piukax i MOBUT
. 5
DIBHUHHHX. ) o
: Crigni Teull y BOROCXOBMIIAX (30KpeM2, B nmnpqncsm)ma::n s
win pemmMy pobord rispoenexrpoctaHnii. Haiibinema madeTy
JNMHEX Tedill CrIiBNazae 3 MAKCHMAJBHHM JACHHHM HABAHTDK .
i oenercrpoctannii. Hapnaks, BHOYi, KoM noTpeba B enempﬂ
1 A , K pe ‘
ulul»l:myerscx BOJIA CKRRAETHCA § 06'eM CTIMHIX Teuili 3menmys3'b:m o
Criuni Teuii B OXeaHi Ha3HBAIOTHCA zpaalm{nnumunockga o
BUHHMKAIOTh YHACHIAOK TOPH3OHTANBHOTO IpajieHTa riapo

THCKY.
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[image: image11.png]Bimposi meui¥ BUKTHKAIOThCT EPEMILICHHAM BEPXHBOTO WapY BOAW
Ui BIVIABOM BiTPY, SKUH MOXe 3MIIOBATH Haxi BOIHOT NOBEpXHi.
HaransHus Bonuux Mac BixGyBacteea y haripami BiTpy. Jlo BITPOBHX Tewilt
BinHOCATLCA dpeiighosi, a Takox Komnencayiii, ki BUHHKAIOTE YCIin
38 peifpoBHMY B MIHGHHRHX 260 NproHHNX WApax BOMH.

Apeiiposi mewit yrmOpIOIOTHCR B NOBEpXHeBOMY wapi BOmM i
TOB'A3aKI GeanocepeHbo 3 1i nepemitentam Y Boansx of'exrtax nig
zieto Bitpy. Ulsnaxicts apetidobux Teuii Y GLIbLIOCT] KOHTHHEHTAIEHMX
BOZOHM He mepesuiye 5-10, a mif gac ITopMy MOMe pocaratd 100
cM/c. 3 YpaxyBaHHAM MOXUTHBHX BiTpiB, WBHAKICTS Apetidonux Teuili B
O3epHUX JinHKax Kauiscokoro, JHinposepiHCBKOro i 3anopizexoro
Bonocxosut civamae 7-10, a B Kuischkomy, Kpemenuyupxomy i
KaxoschxoMy — 10-17 cm/c.

Ilpy BitpoBOMY mepemimenni Bozmux mac YTBOPIOETECS NIepeKic
BOIHOT TIOBEPXH] YHACTIZIOK HATAHAHHA BOIM 10 HaBITPAHOIO Gepera, mo
OBYMORBITFOEC BHRHKHEHHS B TPUIOHHKX 1L1apax KoMueHcawitinix meyiy,
IEBRAKICTE AKMX B 2-3 pasy MeHa, Hix Apeiidopux.

Cymicua nis sitpy i cum, oBymoBneHoi obepranmsM  3emi,
TIPHBOLMTE O BMHHKHEHHS CTIMKMX OKeaHiwHMX Tewilf, cepell AKHX
ONHOIO 3 HaMMOryTHinmX e [onsderpim. Tlin BrumMBOM BITPY Ha
ToBepXHi BOZOMM | BOXOTOKIB] YTBOPIOIOTBCS XBHLIL. Tlpu meuaxocTi
BiTpy 10 0,7 M/ 3'sBnatoTHCE Bpuki, aGo KaITiIApHi X8, 3aBBHLIKY 3-
4 mM i 3aBnomxkn 40-50 Mm. Npu napocTammi cwm BiTpy BoMM
[EPEXOAsTE B rpabiTanifini. PosMipu BiTpoBMX xBmnbn sameskath Big

WBRAKOCT] BITPY, TPMBANOCTI Horo Ml i AoBXcHHH posroHy. Mae takox
3HAYeHHA MOopdomeTpis BomOMM, Kowdirypauis Geperis, rGuma i
PeKuM CTIMHHX § iHIMX Tewiit,

Tlix aico cunu TsoxiHRs y BosoimMax Moske BiAGyBaIHCs BepTHKANIBHE
TNePeMIllyBaHHA BOHUX MAC — BaKux WAPIB BO/W 4 Gkl NErkAMuU.
Le obymoBeno pisHOKw rycTHHOW BOMHMX WApIB, SKa JIEKATH Big

TeMIICPATYPHOTO, CONLOBOTO i BITPOBOTC “nmtukin |lpy TeMIepaTypi
3,98 °C Bona mac Halibinbury TYCTHHY i 110MAHAC OMYCKATHCS Ha TTHO,
BUTICHAIONH TEIUNIN BOAHI Mack Gmwkdc 0 nonepxni pojoiiM. He
ABMING OLCMKANIO HAIBY KOMGEKMMUGHE NEPCMiniyenring 600HUX Mac.
Horo irencnemicts [POTOPUiiHA BENWUHHI BepTIKANMILONO rPafieHTa
TYCTHHU BOAW. VY pesysbTaTi KOHBCKTHELIA npolecin B ozepax,
BOROCXOBHILAX i CTABAX BiZGYBACThCS JIOCITTL. numipe: JcpeMinlty BaHHs
30

SIORHMX 1 TV 0, HBOKO BECHOIO — TICAA TAHEHHS KPIDKAHOTO
iy MX BOX PaH! BECH!
Xf

i eHH.
“an":i’l;E: ;‘;::0;:}5: l::z:;zngﬂoro nepeMillyBaHHSA non_epx::::
i i
IH)]I.HJIT[X Mac € .m'xpommeekum - BCFTHKZJ;BI;ET(’:ZS;E::!:‘E’DPO o
1NCBETHKAX 06'€MiB BOAY B caMomy BerHbOl\'lylu!:o]:‘), npeuecy g
JepeBullly€  NIEKUTbKOX  MIKPOH. y m:x-xomo6 O
VIiNbHEHHA TOBEPXHOBOLO IMADY  BOIH, yuna O aape posomh.
HUEHTpALT PO3HMHEHMX CONeH ML BILIMBOM Bl X e o
;:;;ilKll.‘)OKOHBEKuiX MOXE npvmuH;rmcx 7 yac BANAJAHHA AOLH]
{pOCTAHHI BOSTONM B npnsom:;n;gﬂ u::z\ a::poec;ﬁemp;aﬂm som sizirpac
MikpoKoHBexilifine B : _ HHA o -
IWIK![IO“I’HO BAXIMBY pOib Yy ¢yHKulOHyBaHHl opra;m:}l(n H:“C;‘(;l;)},’nb‘ra’ri
[cnyloTs  Tewii, IO BHHMKAIOTE Y Bongoz“ e s
I'OPUBOHTANBHOTO rpajiieNTa TYCTHHM BOJL i
BCTIHKKRX TAMGOXOBOAHMX 03€D, B AKi NOCTYNAKOTH P oS
BMICTOM 33BUCTHX JacTHHOK. TIPHYHHOIO B -
“L‘l):(l:x3 B"Tc:‘:(i’;M MOXE GYTH TaKOXK CKHIaHHA y B“:l(;ﬂ() i
:s:comxomxemponannx crivakx  BOZ, TYCTHHA niz)lzl:mm “p,ouem
BOI. 3 KOHBEXTHBHUMH SBAIIAMA L :
"nﬂgg?lﬁyul.):eﬂﬂﬂ BOZHUX EKOCHUCTEM, nepeHeceHHn NIOKHBHHUX Pe’
CaMt ¢
“inf)eifsﬂi:smmﬁzzoﬂ?ﬁ € npunnusHi medii. Bo;_m x‘z’léx;mmommmeﬂ ":
i Okeamax B pesyibraTi AMHAMIMHIX mponecis, of -
r:;f::;u pspxisms Micaus i Corms. Tlix pieo X x;e :::wnmﬁynalg’;b '
i Hi KONMBAHHA piBHS MOpd, (1O POBH IDKYIOTH i~
“?p;;ﬁ“r:m OKeaHy B 3aTOKH, ecryapil i rupaoBi AVIAHKH p;zx;l ic];b
i i i i CcH Tewis, .
(0} CHH1 ﬂp“ﬂHBHOI XBH{II 3?41!-“0]01'5 e, v
"lfznegikxypa mou i iant rigpodisuani xf\pampuc‘rrqn:;x( Bo;zﬁy};amﬂ
D © mpnonuxm; u;x;l;;x 3 }::onomrml BOIAMK B
"vimaummimmaa;ur;w::?nmmA MOPCBKOTO nox;])mmeuﬂx, B::’O
oot o i i ioHTiB. Y NPHIUIMBHO-
Emopml:pucoﬁnﬂni yMoBY A CHYBAHHI rmpo6mm;§mﬂ ,:lopmignmm(
Ri}Zm_Y!HBHHX 30HAX MEIIKAIOTH OPI'KHBMH, II-IO afanTyB: y Sakonynamcx
enopviLua. TTin gac BIATNTHBY BESKi 3 HUX MONYT T
vt inmi (Hanpyksaz, MOMIOCKH) — 3aKpHBATH cTYy:! >
o rsly ::;;xonm'mz 10 fioro sakirenns. HaiiGimemi o Beﬂﬂ'-lﬂil:
-rrl?)l:aon“:!};)? ?}10 13 M) cHOCTepiraloTeCH B npHGEPEKHMX 30HAX OKEaHIB.
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[image: image12.png]KEaHiYHa Bo, u; € PO3NOBCIOMDKYBATHCA 1O P
O A2 M Yac OPUIHBIE MOX

AMA30R1 Ha BiCTAHE 10 1500 Km > @110 p. SIHuss — 1o 570 km

Y Biaxputomy okeani AMIUITYZa MPUILIHRIB cKiafae GNusbko 30-

40 i
oM. Jlemo MeHwa Bowa B Gimbmocti Mopis. Tak, y Yopromy,

CpeaseMHOMY OMY MOpSX el NOKa3HMK AOCATAE BCHOrO
( 1 BanrificekoMy Mo,
X
i K

2 o S
;{BHI“_L:, piuok  YopHomopcrkoro baceitny i Tlpuazos's XapaKTepHilui
HaraHAHH® i  3radsAEMs, i
, AKi  obymoBmoroT i i
e bCS  BITPOM i
Macun:.:mmn aTM'OC(hepHOI‘O THCKY. Sxwo Bitep nMe 3 Moprpsna-mi
ﬂﬂicmﬂ Kl;e;emma)om‘cx 3 YopHoro mops B ﬂninposcmouls)ymuﬁ
Dierp WR nuMakm i TIpUMOPCEKY 4acTiHy fensta Jymaro. T v;
St MI}; BITP! COJIOHi MOPCEKi BOAH MOXYTh MpoHHKaTH B nx;ﬂuzp
p2. AHATOTIMHI SBMIIA MOMKH: i v
/ As a CMOCTepiraTH B HM3IB’ i
. ; B’AX pidok
K)liléam T 9aC BiTPOBOrO HATAHAHHA BOJH 3 A30BCHKOTO Ml:)px flowy
M H: i Bi i ]
pomgnc)oangnm BIIPY 3 Cylli, HaBmakM, CnOCTepiracThcs smaune
comﬂocﬁwx HHA PIMKOBUX MPICHUX BOX BIVIMG MOps i 3MeHuIeHHS
ey O6M(:fcbxo: Boau. Taxi aMinu rigponoriusoro i TigpoximiyHoro
'YMORJIOIOTE 3HAYHY BHAOBY PisHOMAHITHICTE $ropu i payrn

{MOpCBKY, comoHysato i
A HY) BOIHY, MPiCHOBOJHY) B €CTYapHHX ©KOCHCTEMax

3anuranns ans CaMOKORTPOII0

1. Pom Bommmx
Mac y CTPYKTypi Boaoiim i i i
0co6AHBOCT] BOTHHX Mac. pocroxs. B i

Bruwus redii va popMysanma CTPYKTYpH GioneHosy.

Tema 4. F'IIPOGIBUYHI GAKTOPH BOJIHUX
EKOCHCTEM

1. izuxo-xiMiuni oot

. O-XIMINBI BIACTHBOCTI BOMWY i iX exoorivme 3pa
2. TepMocTabinsui BactusocTi BOAM e
3. Uyetnna pomn

4. B’s3kicTs BoAM i TIOBEPXHEBMH HATST
5. Konmsoposicts Boau
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6, (niTno i foro ponb y hyHKIIOHYBAHH] BOJHHX €KOCHCTEM
I CepmmenTaia, ocagoyTBOpeHHs | opMyBan s AOHHMX TPyHTIB
K. Postb riIpoizHYHIX TUHEAKIB B KUTTEMIATBHOCTE riapoGiontis

). @isuKo-Ximiuni BIACTHROCTI BOAH i iX eKONOTivHE HATCHNS

Jlo rinpodisuHIX YMHHHKIB BOAHHX CKOCHCTEM BYIHOCHTECA TIEPII
14 e cama BOXA AK KMTTEBE CEpefiOBUUIE, 4 Takox ii TemuepaTyprui i
|CpMiMHEE PEXUM, HAABHICTh 3ABUCTMX i POSMMHEHHX PCUOBHH Ta
\.\PAKTEP AOHHMX TPYHTIB.

Bofia ¢ FONOBHOK CIVIAZOBOK HaCTHHOI0 Tifipochepn — OKeanis,
sopis, PiYOK, 03ep 1 HEOAMIHHOIO CKIAT0BOK BCiX MBHX Opranismis,
JovTEniANbHICTE AKX Ge3 BogW HemoxowBa. Sk ‘yHiBepcanbHui
POWMAHEHK HEOPramivHMX | OPraHiuHMX PpeMOBMM, BOJA CTAN
\ CPCIOBHIIEM 30CePEZOKSHHA JKUTTA HA 3emui.

OcOBNMBOCTI  MOJIEKYIAPHOI CTPYKTYpH BOAW, il 3paTHICTE 0
VIBOPEHIS POFUMHIB HeoprauisHux i OpraHiYHuX eNeKTPONITiB, BUCOKA
IfTOMa  TOIDIOEMHICTh, BEIMKA TPHXOBAHA TEIUIOTA TUTABNEHRA i
JIPOYTBOPEHHS OOYMOBMIOIOTh BaKIHBY POIb, AKY BORA Bigirpae y
iy KUiOHYBAHHI BOTHHX €KOCHCTEM p3arayi i ix GiOTVMHUX KOMAOHERTIB
1OKPEMA.

Bonia — pinnua Ges 3amaxy, CMaKy i KONBOpY, 3 TYCTHHOIO 1000 kr/m®
11pu Temmeparypi 3,98 °C. TIpu 0 °C 1iepeTBOPIOCTEC Ha Aix, a npu 100 °C

B napy. Molekyna BOIH CKTARaEThed 3 ABOX aTOMIB BOJIHIO i OZHOTO
ATOMA KUCHIO. V npupodi eusianeno oesame pisnosudie 600U, ymeopeHux
komGinayinmu 0ox cmabinenux isomonie 60omIo i mpLOx cmabineHuwx
iromonie xucrio. [Jo 99,7 % npupoonoi 600u YmeopeHo 3a paxyHOK
swonexyru 'Hy'°0 (ssusaiina 600a). Ha isomonni opmu H%0
Josodumves e Ginsme 0,2 %. Llje memme monexyn savicxol 600u 0,03 %
no maci), 00 cxAady AKUX 6XOORMb GANCKE isomonu eodnio (Oetimepiii) i

nezki 3omonu KUCHIO.

Tlpn B3acmonii 3 iopamMm BOJIA YTBOPIOE rigpaTHy OBOMNOHKY.
Fiopamayia — \i¢ 38’ 33yBaHKg HOHAMH NeBHOT KUIBKOCTI MONIEKY! BOAN
4 YTBOpEHHAM CTilfknx TiZpaTHUX xommnekcis. ToBTo HaBkono HoHa
YTBOPIOETBCA PIBHOMIpHA OOONIOHKA 3 MOJEKyJ BORH. Taka cnpomena
cxeMa XapaKTepHa JIHILe /11 OHOaTOMHIX ponis (Na*, K', Li" i in.).

HalGinsm nommpesi B MPHPOHMX BOAX 2HIOMH XapaKTepH3YIOTHCL
NOCHTH BETUKMMH PO3MIpaMK i TOMY He MaioTb cdopmMoBaHoi TIepBRHHOT
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[image: image13.png]i " P
ApaThoi 06ononKy, a ix 38'130K 3 BozICIO BHpaxeHHH cnabko. Bugsrok
CBEIMKHMX POSMIDIB, /IO MGIX BiNHOCHTCH

CTAHOBAATH AHIOHU BITHOCHO H
802, CO*, PO;” iim.
I,
aapn m}; ::;1;2:: ;Mnepgypu BOJA MOXKeE JIMCOLIIOBATH Ha MPOTHNENHO
e o 31:(1-110 1 rinpoxewty OH, 10670 ionisysarucs. Tpn
oo 1X HOHIB 3 AKOMO-HeOyap iHILOW petoBHHOK
M1a MO TIEpETRODHTHCA Ha KHCHY {repeBaxatoTs Rinewi

florn H+) a6o ayxrHy (s
TiApoKcHIbHI o OH) ['7{ r;“;“]f‘lepenax(alom HEraTHBHO  3apaDKeHi

2. Tepmoctabinnui Bracrapocti BOAH

Monexyns; i
e Ig‘ “;:g;airpyxrypa IIPUPONHOT BOMM 0GyMOBNEHA Blaemozicio
A YJI,  YHACHIZIOK Yoro BOHa
. 3 : MOXe 3HaXo)
TBeI]zIJJOMy, P1AxXOMY i napononiGHOMy crani. e
. i;:)ma Mom_myj?a H,O 4(2it)p9/lb) XapaKkTepHa 1A NapononiGuoi Bogp.
i :E..ym (rraom %m rlpocnc monekym HyO-H,O m3aemosiiors Misk 006010‘
uciopom. Came 3aBmiaxu  mo; i .
JIc]
HabyBae B'A3KHX BRaCTHBOCTEH PianHb. o auitpomo. soxa
TIpu xnnimni pi, peT ' KH
Monei o IHHi pigka Boga ne CTBOPIOETLCS HEPeBAKHO Ha {30/IboBaMi
l-lp“m/‘y Tinpornio (naponozi6ua BOZ2), MK SKHMH mpakTHYHO
HACTBCR MIA CHIT AUnony i i
. -AMNONBHOI B3aemonil. ITj
PO3YMIIOTE 3B'3KM aTOMIRB BO; s Tepaeapany
" JIHIO 3 ATOMAMH it
oy o i KHCHIO B TETpaeApabHiil
T It A
e J: SHIDKEHHI TeMneparypu soam o 0 °C HIDICIe  YTBOPIOEThCS
a
Sra CTPYKTYpa 3 TPEOX NPOCTHX MOEKy (H0);, wo mae gay
pu)? PO | BIMIOBIZINA TBEPAOMY CTaHy — MLoL. ’ >
M i ’
— al:HO UMCTa npicHa Boxa samepsac mpu 0°C. Temnepatypa
oy m:)l 10’;;, c;ononux BOZL 3HAMHO HIDKYA: NpH 36inbitenHi conoroeT) Ha
. OHa SHIKYeTbCa Ba 0,54 °C. Y 3B'3KY 3 LM Okeamiuma
conoﬂz‘;onomcm 6nnsko 35 %o 3aMepsae npu -1,9 °C. ¥V Mopax i
03¢pax TemnepaTypa 3ame " npr
3aHHA B 1.
AP, 34 o, PV 3 p: BOAM IR CONOHOCTI,
V 38's3] ———
e 33,1:3“3 THM, 10 IPH B3aEMOAIT TPLOX 1pocTIX Monexyn H,O mink
oy AI0THCS AOCHTL 3HawHi Nopoxaeni, nig nerumii 3a Ppiak;
q)" sylafia'{'as HOTO TaBYqicTh Ha HOBEPXHI BOJ0M. Y
13MKO-XIMIMHI BNACTHBOCTI BOMM, fki
MalOTh BHRATKOBE 3HaueHHs Ans Pynriion
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SUICHEIL B TeMmepaTypy,
TYRONMIH roOJHMX CKOCHCTEM,

)L, IO IOKPHBAE BOZIOHMYU B3UMKY, i30JI10¢ InGUN Wapy BoMm Bilt
HMCHITA

Ipit piskoMy SHIDKEHHi TOMIIEpaTypH TOBITPA 3amepsac Jmume
fokepxHeeuit ap  BojoliM, HIDKWE 3d AKWI TeMneparypa BOAM
YipuMycThea Ha piBHI TUIOCOBHX 3HadeHb. B Tol xe vac B HerMHOOKHX
wotoliMax IpU JTIOTHX MOPO3aX MOXE CIOCTepiraTHeA 3aMep3anHs Beiel
JURN fOAM A0 caMoro aWa. Y TAKMX BHIAAKaX puOM i immi Bogi
oprAliTMH BMeP3aIOTE B JTAL  SIK NpaBwio, MPH LEOMY BOHM MAacoBO
LY.

liykaloTe BHIATKY, KOMM feAki puGH, 5K, HANPHKAAN, Kapack, miens
Ju IPHBANOTO BMEP3AHHA i NOAAIBIIONO PO3MOPONYBAHHA 3ANMINAKOTLCA
cunivn. 1o BimGyBacThes 3aBAAKM TOMY, LIO HaBKONO Tina pub
L (MOPIOETECA HERENMKMI AP BOMM 3 MiBHIIEHOIO KOHIEHTpAIiclo

congil, ¥ HMX YMOBaX TEMMEpATypa 3aMep3aHHA BOMM HIDKAA. ITpu
| koMY 3HIDKeHH] MeTaBosisMy PG MiHIMATBHI KOHLEHTpaUil KHCHIO y
1o I03BOAIOTH iM NEBHHI Yac 3HAXOAMTHCA B CTaHi aHabiosy.

1Py BECHAHOMY TIABMIIEHHI TeMINEPATYDH § TAHERH] JILONY AOCATLIH
LeMICPETYpH BOAH 4 °C BepXi APH, K BaX1i, ONYCKAKITLCH Ha [IHO, 3
npusowui - nigHiMawoThcA  Ha  mosepxmo. B pesyneTati  Takoi
WCPTHKATbHOT LHPKyNAUii BiIOyBaeThCs MBHALIE TporpiBaHHs Beiel
1onimi BOAH, Y TOMY YMC/ i HIKHIX WApiB, WO NO3UTHBHO BIVIMBAE HA
uporikanns  Giomoriummx mpouecie. Mexanism 1Boro, Ha nepuni
oIS/, AHOMATBHOTO ABHWINA MOB'W3aHMiE 3 THM, WO 3 MiABMNIEHHAM
Iemiieparyp Bou Bia 0 no 3,98 °C ii rycTHHA OCATAE MAKCUMANBHOT
HCSTHYHBA. ,

BoAHi EKOCHCTEMH XapaKTEpH3YIOTECA MOBUIbHHM OXOJO/KYBAHHAM
i NArpiBAHHAM BOAM BHACAIA0K HaA3BMYaliHO BHCOKOT 1i TennoemHocTi,
mo cknamae npu 15 °C 4,19-10° Jiw/kr. Lle 06yMOBIEHO BMTPauaBHAM
\ICBHOT WACTWHH TeTUIOBOT GHEpril Ha DO3PHB BOJHEBHX 3B'A3KiB B
conifiopannx MoMeKynax. [IpH 3HauHOMY MifBMIEBHI TeMICpaTypH
10BITPS BOJA CTae Temwiwolo, ane ii Temmeparypa HIKONM He Jocarae
aTMOCEpHOi HMepes BMCOKY TeIJIOTy NapoyTeopeHHs. Tak, miroma
{€MN0Ta NAPOYTBOPEHHs (BHNAPOBYBAKKSA) NPH Temnepatypi 0 i 100 °C
cinanae Binosiano 2,50-10° i 2,26-1 0% Jlxc/kr. Y criexoTHi i 3pocTae
HTeHCHBHICT BMNAPOBYBAHHA BOAH, @ BIATIOBIAHO | Bijtada Tenua, Wwo
3ano6irae i neperpisy. | HaBNAKH, NPy 3HIKEHH] TEMIEPATYPH HIDKIE
0°C i yTBOpeHRi NHONY BUBLTHHACTECA 3HAYHA KUMBKICTL TeTUTa, i TOMY
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[image: image14.png]BOlA OXOMORKyeThes noponl. ITutoma Temnora miaBNenHs nBoxy
cxnanae 333 000 Jh/xr, miroma TemtoemmicTs TIpH  HOPMATEHOMY
THCKY i 0 °C — 2,12-10% T/ (kr-°C), a xoedinicr TeIUIONPOBiAHOCTI —
2,24 B/ (M°C). Inst CHIry Uel moxasHuk nopisuioe 1,80, a ans Bozw —
0,60 Bt/ (m°C). 3amskm Bucokiii TEMIOEMHOCTI  BOAM Jiamason
KOMBAHG  TeMIlepaTypn BOAHOTO CepefoBMILE, B AKOMY  KUBYTH
TiRpoGionTy, pimko nepesuuye 1-35 °C. Y nopieasumi 3 rizpo Gionramu
Ha3eMHi OpraHisMu BUMymMICHi TIPUCTOCOBYBATHCA A0 3HAYHO Gimbmoro
RiaNa3oHy KOMUBAHE TEMNEPATYPH HABKOMALTHEOTO cepeaoBHila.

3.I'ycrnna Boau

Min ryemmoio Boam posymitors macy ii omuHMuHOre of'emy j
BHPDKAOTL B Kinorpamax Ha | m° (kr/m’). Bowa 3ANEXHTH  Bij
TEMHUCPATYDH, HAABHOCTI  POSMMHEHMX coned, a  Taxow Bin
aTMOCHEPHOro THCKY | THCKY BOZHUX Mac.

HaiiGintbura ryctuma ximiumo wmcroi BOAH, AKA NPAKTHYHO He
MICTHTE POBYMHEHHX conelf, Tpu TeMniepaTypi 3,98 °C aopisrioe 1 ren’,
Tpw smoxenni Temnepatypu 10 0 °C, sxino Boza we He TepeTBopuacs
Ha 1ip, §i rycThHa ckragae 998,87 KoM, a TIPH NEPEeXOAi B CTaH JIBOTY —
Bipasy sMeHIyeThCR 210 916,70 kr/u’. 3HIDKyeThCA TyCTHHA BOAH i npu
niaBAmenni i Temnepatypy suie 4 °C. Ipn 30 °C sona ckmanac 995,67
KA,

36inbuwenns rycruum Bogn TpH TABHIEHH] TeMMepaTypH Bix 0 1o
4°C NOACHIOETECA 36 DK AM MOJICKYJI IPH TaHEHHi TBONY, BHACIINOK
HOT0 SHHKAIOTH MEKMONEKYIApHI TIOpoXKHewi, Mopaneuie 3pocranus
TEMOEPaTYPy CYNPOBOIDKYETHCS po3binHicTIo monexyn H;O, | ryctusa
BOAW smeHmyerses. Ha rycruny soan sumsae, OKpiM TemmepaTypu,
KUIBKICTS  poswmHennx conedi. I3 3POCTaHHAM Miepanmizauii memo
MiABHIYeThes i ryorna BOAM. Ase  mix TeMILpaTypoio,
MiHepaizanieo i rycrunoro BOAM HeMae NiniliHoi 3anexuocti. TobTo
TYCTHHA BOJUI 3MERINYETECS B MEHIIH Mipi, 9 cnin Byno 6 uexatn nig

CTYHEHIO 3pocTanks if TeMneparypy i mikepanizanii. Lum noscrioerscs
BHKIIOYHO BRXUIMBA DOJIb BOAH B 3abesnedenni cridikocti BOJHUX
exocncrem. [lpy smiurysassi Box pistoi TEMIEPATYPH i Mminepanizauii
YTBODIOEThCS 3MillIaHA BOZA, WO Mae Aemo Gimsury ryctumy, unm koxma
3 HUX OKpemo. Tak, mig uac HAAXOMMEHHS MOPCBKOT COOHOT BOAM B
JHinposceko-Bysbkuii uman, fie Bona 3uMilyetbes 3 mpicHoro, 3pocTac
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i BAKHO B
1'ycTUHa PiuKOBOT BOMIH, 110 i 06YMOBIIOE 1f 30CEpe/KeHIA r::iou" or
\pujtoHEHX wapax. Y mepexinnii 3oHi MK OKpeMHME Macal ; Bm;‘e“a
MmoTh pisHy Temmeparypy i COMOHICTB, YTBOPIOETBCA ];Io}:]a ek

it i RITOM.
cs1 zidponozisnum poi .
tyeruga. Lg 3ona HasuBaeTh ; s Mowe
.\nunnn'mcx Ha Mexd MDK IPICHUMM | COJIOHMMY BOAAM¥ B IMpiax p
D T . B M((l)"li):;‘)onoﬁqﬂuﬁ GpouT) MOXKHA
i Boan . P
llinesilesns  TYCTHHH  BOM ¢ oy
“uoctepirary B Uopsomy mopi 6ins Geperin Kpmy yﬂac:ﬂu; X oy
| AGHHHAX, XOTIOARILAX BOJI Ha NOBEPXHIO Mifi HAC srans Tpo!
0 KA inz.
1osepxheoro mapy. le geuille ofepianc Haisy anee.';r “ ix Gioresum
3aBAAKA BKA3AHMM TIpoLlecaM Bm6ysa€'n=c? Mirp: o
CloMeHTIB 3 NOMHMX BIIKIAZeHb y gomuunuil maﬁm Bi?::;‘i O
NOCTATHA KINBKICTh CBITAA 1% CHHTE3Y poCIMHAMH gpm( T e
| BUKODMCTAHHAM COHSUHOI emeprii), i, s HacHiX G, i Al
i i OMAC: -
wpomyKuiiina gisnpHicTs ditomaHKTOHY 1 3poc1‘aeml oo divo- |
OOIUIAKKTOHY. UAHHMK [YCTHHM BORM Bilirpac BUIMBY PO!
1IenariYHMX OpraHi3MiB. . -
Haﬁﬁinbmli) KONHBAHHSA TYCTHHM BOAY CTIOCTEPIrAOTELS B ekzort:; iy
KocuCmeMax, POITANOBAHAX Ha MeXi 3MIlTYBaHH MOPCHKHX
¢ 'y 4
AIPICHEX BOJL, IO TOCTYNAIOTh 3 PIYKOBUM CTOKOM. sonodivt s 10,3 1
BCTaHOBJIGHO, 1O i3 36i/bIMEHHAM PIMGHHE TIPICHIX - OOM,H .
1ipy Temnepatypi 4 °C THOK 3pocTac Ha 1 arm. Jins MoKp;lc; o
i B THC:
exima — 9,986 M. Pisauus v
BOA 1A IIHOHHA LSO M AR et
i ACHIOETHCA BHILOIO KOHLEHTD:
i CONOHHMMH BOIAMH TIO! ) o conei b
i B THCK MOXE 3pOI
i eJUKHX TIOHHAX OKeaHil
MopehKii Bozi. Ha Be Kea 0 o
i i3 i 10 Ha NIOBEPXH Gimblt ) :
OpIBHAHH] 3 HOPO BE/IMHHOK Ha T
" pBo,uHi OpraHi3My 3aNeXHO Bifl MyTIHBOCTL A0 THCKY mnp;a;uﬁ:ﬁ
12 eepubamuux, 3TATHUX TIEPEHOCUTH KONMBAHHA THCKY B K (z] KoY
njanasont, i cmenobamuux, KOTPi He BATPUMYIOTH 3HAMHUX

THCKy Bomw [7, 12].

. . o r
3. B’askicTs BOAM i NOBEPXHEBRH HATH!

Sl i NMTOMa TEMJOEMHICTh, B’A3KicTL BomM € i ymxam,uzxoi
YRIIMBI X Ma
BIACTHBICTIO, OCKLNBKM BOHa OGYMOBMIOE D Iumm:ﬂnzn:acmb i
TTIEY i jonTiB. OIMHANEIO B'SIKO
NONErmye IVaBaHHA r111po61A ' X
cexynny (ITa-c). B'A3KicTb 3MIHIOETECA 3AMI€XKHO BIA TEMNEPATyp!
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[image: image15.png]nipu 10 °C Bona cinanae 1,3-10‘3,

npy 20 °C - 1,110,

npH 30 °C - 0,87-10” Mac i gewo 36iNbUyeTECA NPH MinBHIERH
CONIOHOCT BOAH.

Bix e'm3xocti sanewurs wenakicrs 3aHyPeHHA NApoGioHTiB y ToBLYY
BOIM | WBHAKICT LUMPIHHA FUIABKTOHHIX Opranismis y soi. ¥ 3s'asky
3 LM y OCTAHHIX B XO7Ti eBOMOLLT cdhopmysanuca cnewiaThbii yTBOPeHHs,
110 36INbLIYIOT CHITY TepTa o6 TOBEPXHIO BOIH (BUPOCTH, KPHIOTIORIGH]
YTROPeHHS i T. IL) i HO3BOMAOTE YTPUMYBATHCA 1M «Ha [U1aBy», He
3aHYPIOIOYHCH Y TORLIY BOJH.

Ille ommiero crenmdiuncio AnacTHBicTIO BOZH € BUCOKHIT KoedinienT
ROBEPXHE6020 HamAZy, AKUI BHMIPIOCThCA B HBIOTOHAX Ha metp (H/m).
3anexHo Bin TemnepaTypu i comorocTi Bin cinanae 0,765-0,771 H/m. B
PE3YNBTaTi CHI NOBEpPXHEBOro HaTATY B 30Hi KOHTAKTY MiX BOROK i
arMoc(epolo  yIRODIOETCS  MOBepXHEBa  MUiBKa. Barato BojHMX
OpraHisMis pucTocyBanucs o NIPOXABAHHSA B Hill 3aBIAKH 3MOUYBaHOCTI
30BHIUHIX MOKPHBIB  Tina. s opramismis, noecpxus skx He
SMOUYETHCA, MOBEPXHEBA TIlBKA € CBOEPIAHOK onopoto, i rigpoBionTn
YTPHMYIOTHCH Ha Hilf (a60 miaBiuryiorscs 3HH3Y), HABITH FKIIO BOHH Baskyi
32 BOZly, neruni rinpoGionTu crmparoThes Ba TUIBKY | HABITE MOXYTS
6GiratH o ik,

TloBepxnernis HaTar suwKyeTbes & yMOBax 3a6pynseBHs Boay
OPTaHiYHUMI PEYOBHHAMY, 0COBIHBO TIOBCPXHEBO-AKTHBHUMM, & TAKOX
npy  «uBiTiHHI» BOAM i 32pOCTaHHi BONOAM BMIUMMH  BoOHMK
pocaubamu. IIpH 3HauHOMy 3HIDKeHHi TOBEPXHEBOTO HATATY OpraMiamMi
NOBEPXHEBOT TUTiBKH ruHyTE [12, 14].

5. Koaboposicrs poxa

Konip npupoannx soa sanexars BiZl 3a6apBICHNs PORUMHEHNX B Hill
PEHOBUH, 32BUCIHX HACTHHOK | MiKpOOPraHisMiB, AKi HacensmoTs BOAHY
TOBHLY. Bin  oOyMmoRieHMEt noeaMaHEAM  BRacrHBOCTel BOJIHOTO

CepeNIOBMNI | XapaKTepuCTHK Geperie  BouoiiMM, a  Takok
METeOPONOTiNUMA  YHHRAKaMy. Ha KOMIp BOJM BILTHBAC HASBHICTH.
3ABACHIMX PeIOBHH 3BTOXTOHHOTO (BHYTpiBOAOIIMIIOIO) | ANOXTOHHOTO
(ToeTynatoT, +108Hi) NOXOmKEHH.

Butacumii konip Bozm (Bnaxvrunit) enactusnii e BOOI AeAKUX
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WKCTMX TIipChKHX o3¢p. BiH 3anckuTh BIA Buﬁ_xpxonom 1:0::;2;“ "
i HATH : MeplIiME Y BOAI 3aTyXaloT 1
NPOMEHIB. CO) Or0 CTIEKTPY: T T HaliSinn
ml i CBITIOBI XBIUTE (4€pBOHOT YaCTHHE cn?mpy), aoc‘raHquﬂe = gzny
s foro cuHboi yactuHM. ConsdHe CBITNO, npoxo;:ur‘m3 61:;‘“0‘-0 Ha,
wipadac YEPBOHI MPOMEHI, NOCTYNOBO TEPETBOPIOIOHHCE
RN ITTAN X . e
1pupoasi BOMM MOXYTh M&TH 3EJICHE, XKOBTE, Gype i HaBlTl;q'-::;l; .
sabapaneHns, 06YMOBJIeHe B OCHOBHOMY HasBHICTIO l'yMll;:zl::)( so 351,\11(};
{pi i HIOETBCH YHACTIOK MacH 1
Kpim Toro, Konip BOm 4acto 3Mi A yH Y
y ]uonoﬁmax JeAKVX TUIAHKTOHHMX opraHisMis. lle Tax 3pane nere’ram(t)‘fm
Ax':ﬂ'xpsnemm 3oxpema, DpHM  UBITIHHI»  BONH,  BUKITHKaH h:i
- ' b €HHs, 2 TIPH
oma HaGysae ix 3a6apmi , a i
CHILO3ENIEHIMM BOOPOCTAMH, B . " 2 bn I
poIKNafaHHi — TEMHO-CHHIN KONBOPY YHACTIOK BHAUICHHA
pirouiany i dikoGiniris. i . i
l Beneni BogopocTi 3adapGoByIOTH BOXY B SelleHHi Ko::g, ).'na'ropfieua
AONAIOTE T HKOBTyBaTHit BIXTIHOK, JfoHaiena con(n-lonﬂoszixﬁ M( lan)unaleﬂblmﬁ
salina), wepsona eprnena (Euglena rubra) i TpPHMH
imnesi - i KOMIp.
Primnesium parvam) - 4epBOHAI . -
‘ BinoMi BANAJKA 3MiHM 3a6apaiieHHA BOAM B Tuxonfy i A‘mal-rguq T:dy
OKeaHaX YHACHIAOK PO3BHTKY MIiKPOCKOTIHHIX nuﬂ(?chmnux Bo:mp(?:mn;
0 BUKIMKAIOTL TAK 3Bai YEPBOHL MPWIMBH 6ifs THXOOK! fubinee
yioepesoka  [lingentol Ayepmm. Tlin '-mc‘ ::413( Iy
CIOCTEPIraloTbeA 3aMoput PHG i GeaxpebeTHuX, NoB'Asa
BOAOPOCTAMH FOKCHIHMX pevionnn [12, 14].

6. Ceirno i fioro posib y GyHKNiORYBaMHi BOAHMX EKOCHCTEM

Kpim

Cpitnosuii npoMiHb, MO Najnac Ha Bog;;imri}fonzgf:;éam% ‘
i i HHSL TAEThCA M 8 :
niyI3epKanicHHs i 3aoMle 1 Y !
ntukr:anmomy poswernentio. KpiM Toro, Bis norqnn_aerws 2 ﬂullx :?g
NpOXODKEHHS Hepes TOBILy somy (abcopbuis ceitna) i Bill ynaer;cso
WIBUCTIMX y BOTi WACTHHOK, YHAacHiOKk €Oro Ha pisHl Ogopo Hme
JOBOIWTECA pi3HA KUIBKICTB COBSMHOI eHEpril, a Le OOYMOBIO

i i 10,

AIMKEHHS OCBITNEHOCT] 3 TIHOMHO! ) R

Cowsuna papiauis BIMBAE Ha OKMTIA B 6:3)3{1;5‘0“8 Kgp "
dotoBionoriuni npotec. BOHH NOB'S3aui 3 By3bKiuM ):ua.nT0 ot st
COHSUHOT pagtiauii — Bix 300 zo 900 wm. Hanphivial, aeToTpo
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[image: image16.png]npmmm{u (m){lnpucri, BN RoANT pocasimg) BIKOPHCTOBYIOTE
u'nm-uml POUAIT 1 iarwong W70 . Came 1‘ayKa C":”"P
Ithfl]leKhii'l'HllllC BIUNIBgAe  ja llii'iillllﬂl 1"mMrr upoieen HOB':::‘H ?ulx
borocmmesom  pojn pocin Ty obnacr, cncwrp;' HaanB:m .
(b_ormcmncm-um AKTHBIOK Pajiianicio (BDAP). Hipuma consuna e
MICTHTD 28—43_ % WAP, a poscinnia - 50-60 %, Fetania
Cepen  pisminx bisnawnx  upimnain NPHPOAIOre  cepesioBuma

Hali6i, i i iumi
iy H;lrl:alg:: BILUB Ha ;boToGlonormm Hpoueck mac cousuda panjavis
XBHS B 300 10 1100 M 4 { i
A2k OBOAUTLCR 75 % BCi€d cor T
Pamianii, mo noctynae ma 3 b Sinme
5 eMMO.  CaMe BOWH  MaroTh i
3HAYCHHS 1ng POToXiMiunIx Ppeaxuiii. roimne
ex -

Beﬂlﬂ[anka 3;:(3 BCA COHAMHA pazianis AocaTae sempof (BozmHOK0) NoBepXHi.
- zgoru:;) KOPOTKOXBRIIEOBOTC IianasoHy  comsuHoro CBiTIa
TIOrNHHAaEThCH O30HOBUM 1

M. JloBroxeusiso
YaCTHHA  COMMYHOTO  BHIPOMI) o Ba
POMIHIOBAHHA YaCTKOBO  3a 3
e A ITPUMYETECS B
” ocepi BOIHOIO T1apOto, BYITIEKHCIEM razom i 030HOM. Ta, ska
p c;l_-ae 3emi, 4acTkoBo BinbuBacTHCH BiRt 1 noBepxHi
HOJ . . N . P 9
mne;n xméue:::ﬂal;l:;(bocﬁ Bm§mol paflaiii go Beiei, nka mapac wa
CA4 Y BIICOTKaX i RasuBaerh
; 0 2 ) Ca ansbesio.
. 3 2
neumxpo?soi;[ :om-lm TIOBEPXHi BOHO cKiafae B cepenHboMy 7 %, Anx,sgixlo
LEYETHCA NPH HOCIVIEHHI XBHNE i
€ r YTBOPEHHS Y BoJOMI, a
npu 36inswenni KanamyTHocTi i : monms
) CTi Bopu. HaiiGinbine am6e, ]
~ 0 Ma€ YHCTH)
imm::g TIOKpHB (9598 %), Haitmenme (25-45 %) - nig Anmpbeno z
IM eKO.’IOl"i‘{HPlM TOKA3HHKOM, ;
K , AKEH J03BONAE PO3PaXOR:
o T
KUIBKICTE COHAYHOY EHepl:ll, mo nocrynae ¥ BoaHe cepenonums.a i

llzgozzpocn. Ocranns  Busmavaersca MOJIEKYTIAPHOIO  CTPYKTYPOIO i
HLUCHTPALICIO  po3uMHenHX OPraHiNHuX, meperaiHo 3abapenennx

irom:
(ryM HOBI XnCnoTH, q)ym?xox'cncnm 1T. 1), peyoBuH, 3apucmix YaCTHHOK

40

XAPAKTEPHUCTHK BOAM il TIPO3OPICTL BH3HAYAIOTE 32 BUCOTOK) CTOBNIA BOAM
w MipHOMY IWUTIHApI, Yepes AKuil Moima Gauirn cranmapTult HpudT.
C'yyacni ommi Npwiaan (IPO30POMIpH) MO3BONMIOTH PEECTPYBATH
iIITEHCHBHICTE TIPOHHKAIOWOT Ha pisHi TymbuHM coHauHoi pamiauii 3a
NONOMOTOI0 OTOSTICMEHTIB.

IpozopicTs BOXM 3MIHIOETBCA 3ANEXHO BN CE30HY, KIIBKOCTI
{BUCIIMX YaCTHHOK, MIMOMHM BogoiiMu i Garareox lmummx npmmH. Y
HCCTPAaTH(IKOBAHKUX  BOJOIMAX NPO3OPICTH  BOAM  SHIDKYETECS B
UPHIOHHOMY IIApi YHACHIOK 3DOCTAHHA KaJlAMYTHOCTI, NOB'A3aHOI 3
NOpYWEHHSM  AOHHMX [pyHTiB, B cCTpatudikoBaHMX Ha¥Ginpima
11PO3OPICTE BOJM COCTEPIiracThea B MiMoNiMHiOHi, a HaliMeHIIa — B 30H{
MaKCUMABHOTO PO3BUTKY QiTONNaHKTOHY. SHIKYETHCA NIPO30PIcTh BORH
1 30HI TEPMOKITHHY 33 PAXyHOK BHILO] Tl ryCTHHR i 32TPUMKN JETPUTY.

V JHwinpi i joro Bonocxopmmax HalGinema nposopicTh Boau
CHOCTEPIracThea BIUMKY, 8 HaliMeHIla — MiJl Yac BeCHAHOTO NaBoaKy. Tak,
 KAiBCHKOMY BOJOCXOBMILI B 3UMOBHI niepiol BoHa cxanae 1,5-2,1 M, a
r KaxorcbkoMy — 2,4-3,7 M.

CousyHa pamiauis NpOHHKaE y BOAY JMIIE HA IICBHY INIHOWHY.

OcHOBHa 17 Y4CTHHA NOMJIMHAETHCA BEPXHiMM wapamu Bom. SK Bxe
HaroNoIIyBaIocs, MICIA NMPOXODKCHH uepes arMocdepy 10 mosepxui
BeMII AOCATAE COHSYHA eHepria, pisxa 150 Br/m2. Tipn npoHukHeHH] y
BOZY 3HAYHA YaCTHHA Dj€l CHEPril MOTIMHACTBCA BXE Y BEPXHIX INapax
womu. Tak, mpu nposopocti 0,7 M i Bucotri Comniz 12° onHOMETPOBRM
1APOM BOIM TIODIMHAETHCA GIusbko 92 % eneprii, ipu nposopocri 1,2 m i
sucoti Contit 39° — 1o 76 %, a npu nposopocri 1,6 M 1 Brucori Conus 58°
- 10 46 %.

HeraTHBHO BIUIMBAKOTE HA NPOHUKHCHHA COHAYHOT pajiauji B ToBULY
BORM 3aPOCTi BHMIMX BOXBMX pocyud. Tak, y HOpiBHAHKE 3 BiIKpTMMI
AKBATOPiAMH, HA TNIOBEPXHIO BOJM 3 POTO3OM MIMPOKOMHCTHM (50-60 %
HPOEKTHBHOTO TIOKPHTTA) MocTytiac 40 %, a 3 oueperom payatinum (90-
95 % TIPOSKTUBHOTO MOKPHTTA) — Tineku 25 % coHrdnol pamianii. [le
MeHLIE CoHAuHOi eseprii npoHWkae B ToBmTy Boau. Hampuioraz, Ha
r6uHy 0,3 M B 3apOCTAX JIeNEIIBAKA TUIARAIOYOTO i3 TIOKPHTEAM 90 %
nocrynae 15 %, a npu mokpurri 60 % — 80 % coHaumilt eHeprii.
TorniHaHHA y BepXHIX mapax BOJM 3HAYHO! YaCTHHH COHSYHOI pamiauii
pizko OBMeXye PpO3TIOBCIO/DKEHHS B TOBII BOZAM (HOTOCHHIE3YIOUHX
pocuH. BoHM MOXYTb POSBMBATHCA HA BIIHOCHO HeBenuKif rmmbuHi B
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[image: image17.png]KOHTHHEHTAIBHUX B/ofiMAN . Mupix | okeatax

Bepxaif map sot, i sy HPOIHKAC A0CTATHA KUTBKICTb CBITIA piiis]
CHHTESY POCTHHAMII OPLIIMION PCHOBHIN 3 BHKOPUCTAHHAM COHATHOT
CHEPril, HAsWBACTLCH oirmiM, fkHil Wwap, kymM He noc1ynae!

CoHstuHa gnepriﬂ, adiovenmm. 30Ma npouuKieHHs CeiTIa, B KK
IHTeHCHBHICTh JOTOCHITCYY 1ICpeRNIIYe IHTEHCHBHICTE nnxauus; 0CTH]
Mac  Hasmy e}ad)vrwum sonn. 17 mokHa  Mexa, ne Q)orzcum:a’
BPIBHOBOKYE IHTCHCHBHICTL JUIXaHHA, HA3UBAETRCA KOMIEHCALAMHM
TOPH30HTOM.

Sf Euui Ha!“qiﬂ'_reHcHBHilue DOTNIMHAIOTECA JOBri XBAN COHAYHOT
paziani, ska Hai.}i6mbl.u BaXTHBA y1s QoTobionorivHmx npouecis. Kpiss
TOBINY NPICHUX | MOPCLKHX BOA IPORHKAE IICPEBMKHO nmpomi%aaim
6H8KHTHOI HACTHRH CTIEKTPY 3 AOBAWMHOK XBiwt 475-480 nM. V mpoueci
¢oTobionorivnmx peaKuiii eHepris comsunol paniauii nornMHaeThes
ZHCKPETHUME 1ACTHHKAMM, 110 HASMBAIOTECS (BOTOHAMMU, 460 KBAHTAMH
Dotocunres y Gaxrepill npotikae B CIEKTPanbHOMY RianasoHi 400—906
HM, BHIUX 3€IEHHX POCIHH — 400-700 1M, BopopocTelt — 400-660 Hwm.
é{innu:(,[i(; xsimn Koporuie 300 um, TOPYIIYETLCS MONICKYNAPHA crpylcryp:;

) HYKIEIHOBMX ~ KMCTOT i  BinnoBitHo —  mopmanbie
Qyuxmox—xysam JKUBHX cucteM. OT HOMY NpeACTABNAIOTE 3arpos
Giochepn 3meHmeHHs | pospuBM 030HOBOrO wapy, AKHi 320 };M::]
TPOBMKHEHHA HAa  3eMmO  caMe  Takux Kna;rrin col;‘:mno?,n
BHUNPOMIHIOBAHHS.

Tipu Tpo3opocTi - Bl 2 i 75 m wuaiiinTencusxime npoltec
¢oTocuHTesy NpoTiKa€E o MUMGHHH BigMIORiTHO 1,5 6,3 M — B wapi, e
;{;n(/x::azﬂa POTOCHHTETHHHO a@nol’ pagiawii He nanae HiDkue O,I7~d,22
e Hmé:xmuuﬂ, HEOGXINHOI Afis MaKCHMATHHOT iHTEHCHBHOCTI

Col-_m'-ma Paniaubl BiNirpac  BHIIIONHO  BaXIMBY pons
Aj)yamloﬂynafmx BOAHMX €KOCHCTEM. 3 Hero nos'msasa nose)lim(a);
l!):[e:::::: r;zﬁ;m zﬂ6lo’mni. Cgr?en Vi/\pobioHTIB € oprarisMu, mwo

. 038 Y BEPXHIX wWEIPAX BOAM, KYAH TOCTyRae
Ha.ﬁﬁl{lb].l.!a KUTBKICTD - COHAYHOT eHepuii. [l nwpenakno aBtoTpodmi
OpraxisMu: BOZOPOCTL, POTOCHHTEr M HI GakTepii, wnui BozHi pochn‘:; B1
Tpoueci cbm-ocyu—m:;y BOHH 3amAciiolh  BeANKY KiAbKICTH eHepri‘l"
BUIJIAL  OPraH{thOl PEYOBHMHM (1wpmmuniii nponykuii), sxa no’rin}a,
BHKOPHCTOBYETbCA OPTaHI3MAMM iHUNIX Tporbisinix pisHis, ’
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|Hmi mpouecH, WO NPOTIKAKTH 32 YHACTIO COHAYHO! eHeprii, He
1108'13aHi BE3MOCEPenHBO 3 TICPETBOPEHHAM COHATHOTO cBiTNA B €HEPrilo
XimiuEEX cnoJyK. CBiT/io MOXe BHCTYNATH 5K iH(GOPMATHBHUA YHHHMK,
0 BH3HAYAE IMOBEAIHKY BOAMMX POCTHH 1 TBapuH. Hanpuknan,
(poTonepioanyHi peakmii PoCHEH, WO CHHXPOHIZYIOTH €Tar X
PEMpOXYKTUBHOTO UMKITY, 3AificHIOIOTECA 32  JONOMOTOio MrMeHTy
tpiroxpoMy.

YV BONHMX TBApUH PDENPOAYKTHBHI LMK TaKOX nog'ssadi 3
(JOTONEPIOAMMHUME  PEAKLIAMH, OMOCCPEIKOBAHUMH HEpes TirMeRTHI
cucremn. Taki peakuil BOAHMX OpraniaMis, Ak GOTOTAKCHC i oroTponismM,
1AIeKaTh B OCBITICHHSA BOAOHM.

(DoTOTAKCHC — 1IE PyX OPraHisMiB T BIUIMBOM ONHOCTOPOHHROIO
ocsiTienns. Y BOAOPOCTeH, HAWNPOCTILURX, NESKAX 6araTOKTi THHHAX
opranisMiB BiH BUPIKAETBCA Y repeMillienHi B Ginpi OCBITIICH] AUTAHKM
noaoiim. Hali6insur axreayi HoTOTAKCHC BUKIHKAIOTE ynorpadionerosi,
(piosieToBi | CHHI IPOMER] COHSTYHOTO CTIEKTPY.

oTOTPONI3M BUABIICTECS B 3MiHi HAMPAMY POCTY rigpoGioHTie y
BIATOBIG HA OXHOCTOPOHHIO Ail0 cimia. VY BOJONMAX MOXHA
cHocTepiraT, AK Cusdl KAIMIKOBONOPOKHIHHI 3TMHAOTH CBOE TiO YOIk
Ginpll oCBiTNEHOT yacTUHN Bogoimu [4, 7, 91

7. CenmmenTanis, 0can0yTBopenys i popMyBanus NOHREX TpYHTIB

V ToBu BOAM NOCTIMHO 3HAXOAWTHCA TeBHA KUNBKICTB 3aBMCIHMX
4aCTHHOK MiHEPAILHOTO | OPraHiuHOrO MOXOMKCHHA. Ilin zmiero cwm
TmKIHHA BOHM TOCTYTIOBO ONYCKaroThesi Ha AHO. IIponec ocammenns
JABWCTNX YACTAHOK OMPKAB HasBy CelMMeHTauia. VY mojmux
eKOCHCTEMAX BHIUIAIOTR (isuaby i GioreHHy CefaMeHTaLio.

DisgHa CCOMMEHTAA — LS NPOIEC OCADKEHHS MiHepanbHuX
wacTUHOK B crosift Boni. Taxi YaCTMHKH GysatoTh pisHOro posMipy i
pissoro noxomxesns. e MOXyTb 6yTH YaCTHHKM MICKY, TVIMHH, MYJY,
panusKy, comi pisHux Meranis i Ta. Bowu moctynawome Y Boay B
pe3ysiLTaTi posMuBaHHs Geperis, JOHHIX IPYHTIB, 3MHBY 3 JIOBKO/IMHIAIX
TepUTOPIl.

Ha wBWIKICTb CeIUMEHTALi BIUTMBAE TEMIICPATypa BOAH. Tipu
temnepatypi Bume 4°C  OCAJUKEHHA  MIHEPAJGHUX  HaCTHHOX
NPUCKOPIOETECA 32 PAXYHOK  3MEHINCHHSA paskocti  BogM. Y
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[image: image18.png]crpatihikormnx nosofivay TaKi 4acTHHKN MOKYTH 3aTPUMYBATUCA Ha
JeAKnti wae y o TCPMOKInKY,

Kpim ocarukeims MUICPUILHIX HaCTHHOK, y BofoMMax | BOZOTOKAX
BIOYBACTECH Takow OUIJKCOHS Opradiyanx "aCTHHOK, WO YTBOPIOIOTECY
B HPOUCCT WHTrCinnor ri riapoGionTis, Jo rux signocsTecs BiaMepni

opratizmu, ‘MICTHHKY,  30Kpema BiIdinbTpOBaNi Xapyogi
MiKpouacTky, dexanit, snymermi enireniit, cnus. 3anesro Bin tpodmocti
BOIIOHM,  3001taHKTONTaMY WonobH  Gimstpyersca BiA 5 no 90 %
3aTaNbHOTO  0f'emy

BIMOYAIOTE  HeomHakoBy  KinbkicTs
Gentontie. Y MOPCHKMX  (OKeaHivrx)
eKocUCcTeMax of'emu Giocenmmerranii we 3HauHil. Ipotarom poky B
CepelHbOMy 510 % Opraniydoro BYDIEWO,  yTunisoBanoro
diTonnankronom g npoueci dorocuuresy, CeNHMENTYE B rmGHHy
OKeaHiB.

ocifaloTs Ha aHo. Yacturry KOPMY KOINOBEPTOK OcinaroTs MiJ BrHBOM
TIOTOKY  BofM, HampaBeHoro KONOBOPOTHMM  amaparom, Ty6xu
YTBOPIOIOTH  fietiTHi MiKpoYacTHEKH, [poIycKatow  pomy yepes
cuemiaLHi DTy TIKOR] KaMepH.

Hounmii ocaz rkmouac apro; TOHH] (m-ry-zpiacuoﬁuni) i aoxToRHi (mo

POSTATHYTHCA Ha cOTHi i Tucgui pokis. 'V ME30TPOpHUX 03epax
BONOCXOBHIRAX OCanoOyTEOpeRHs  iine weuame. Taki BOJOHMH
iHTeHCHBHIme 3aMYJIOKOTHCA Yepes YTBOPEHHS aBTOXTONHOT oprasiyuoj
PCMOBHHH,  CHHTE3  gxof MIPHCKOPIOETBCH  BIIKOYeHHAM y
BHYTPiBOSOHMHMI XpyrooGir asory, docdopy i inuwmx Gioremnux
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i B TOB poau. Hi
FUCMCHTIB, WO TIEPEXONIATL 3 JIOHHITX n@maﬂ:::; B M:w i
NPONCOR XapAKTEPH3YIOTH TIepeXi 03epHol exoc] q)immampoa o
n‘upu(bﬂy cragifo. Tlonamblue 3pOCTaHHS GIOM:ZI:O nepemmﬂmme
ol BoaHoT pocunnﬂogﬁ TIPUBOMUTE 1O 341;!:; e npouHeHcyﬂ
OPINIYHOIO PEUOBMHOIO 1 PO3BHTKY JHCTPOI
"alioii04yBaHHA 03€p | BOXOCXOBHIL. i omyex o o,
Opranivmi 1 MiHepanpHi '-IaC’l;l_HKH(,) x;iimiq“"x amTa Tocrenifonn:
# oomx 13HKO-: 2 aKTe] X
OPOXONSTH  CKIIAHMH ) it
Ileu FBOPEHb 1 YIIUTBHEHH:. Sane)cho Bme .;I;)i(; n};gmﬂﬂomryp
MilCPUIBHIX 4ACTMHOK 1 OPraHidHUX KOMIIOH Depere) ;,Hﬂuxm
pe . . -
(opmytoTsca  pisHi AoHH] TPYHTH. Z[oH:éKrTgK"yHTM quuomm; HTAT
MyOHM KIaCHPIKYIOTH 32 PO3MIPOM 4acTH)

Pozmip wacmunox

Tpynm
M'ski (api6Bo3epHMCTI) TPYHTH <0,01 MM
Fmana 0,01-0,1 Mm
I§{IY“ . 0,1-1,0 Mm
icok
Taepai rpywrn 0,1-1,0 cm
['pasifi 1-10 cm
gam»KZ 10-100 cm
ATYH > 1M
Tmbn

it 0,01 Mm)
3a BMICTOM TOHKHX (ppakilili (4acTHHOK po3Mipom menue 0,
a i c
1 pYHTH THAPOILINAIOTH HA Taki THIN: ﬂ
Bwmicm monxux @paxyiii (< 0,01 my) %

Tun Oounoe0 2pyHmy
ITicox 150
Mysucrui micok 30
Tliwanmi My 50
Myt > 50
TnusycTHA Myn

i ect
i HaBiTb KONpP [OOHHMX BiIKIAAeHb Y MpOL

i i 0
Bractusocti sMimoBarucs. Tak, JOHHI TIpYHTH, I

(opMyBaHHE  MOXYTH
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[image: image19.png]YTBODIOIOTECS B jioGpe aepoBaHmx BOZOHMAX 3  BHCOKHM PpiBHeM
HACHYEHHR MPUAOHHNX WRpiR Boay KUCHEM, MaloTh CBiTmMit Komip. T
HABNAKH, TIPH TepeBmKaHHI AHaCPOOHMX Tpoliecis | Aedinuti wucko,
KOMH My5 HaCHueRMi cymsdinuumu CHOTYKaM, KONip rPyHTy YopHHii.

Ha ctpyxrypy i smacrusocti TPYHTIB iCTOTHUM WHHOM BriMHBaIOTH
ZOHHI rifpoGionTH (Genroc). Tin rmnumom Gakepit, oniroxer, xiposomin
i iHnmx GenrocHnx OpTaHi3Mik BadKKOPOZIMHHI y BoAi opraWiuai i
MiBepanbui criomyku TISPEXONATE B pO3uHHENi Gopmu azory, bocdopy,
3anisa i iHIMX GioreHHMX enemenTis. 3uana KiTbKicTs ix BHSBMETLCE B
iHTEpCTHIANBHIN Bozi foMHMX BiAKITaNieHE, WO 3anoBHIOE KAtimspy Mk
OKPEMHMH YaCTHHKAMM JIOHHOTO IpyHTY. BHKOPHCTOBYIOUH Myn sk
KOpMOBHIi cy6etpar, mowni HepBYU POGIATS Horo Gimsm CTPYKTYPOBAHHM.
Tix srvBom opranismis 3006ERTOCY NIOCTYTIORO 3MiHKOEThCS XiMigHwHi
CKIIaZ, NOBEPXHEROTO 1UAPY AOHHOTO TPYHTY i nojeruyerbes Kpyroobir
PEHOBHH i eHepril Mix JOHHUMH BiRKNAJCHHAMH | TOBIIEIO BOAM. Mix
AOHHMMH TPYHTAMH | TOBWEIO BONH SHIMCHIOETECS NOCTIMMME 0BMi
Giorenummy CIEMEHTaMH, MO 3abesredye GyHKIOHYBaHHS  BOARKX
€KOCHCTEM B HEPOSPHBHIM €AHOCTI Beix T KOMNIOHEHTIB. 30kpema, fouHi
TPYHTH € IDKEpESIoM BTOPHHHOI® 3a6pyAHe RS BOAHMX 0B'eKTiB, OCKINEKH
HAKOMMYCH B HMX MiHepanbHi j OPTaHivHi peyoBMEM mocTynORO
MEPEXONATE B ToBmY Bomy. Lleif TipoLEee Binirpae ocobmaBy poms B
WiATPUMAHAI  BHCOKOrO BMICTY GIOTeHHMX eneMenTis Y BOnOiiMax
CIOBINBHEHONO CTOKy (03epa, Roxocxosmma). Y Q3CPHMX EKOCHCTEMaxX
BUIKTAZCHHA  JIOHHOrO MyNy @I BUMBOM Mikpoopranismis,
MIHEpanizyIounX  opramivni PEUOBHHM, MOXCYTH nepeTBOpIOBATHCA Ha
Canponens («THHIOUHH Myy).

Crpykrypa aownux ~ pigknanems Bigirpae BH3HAYAIBHY pONE B
poscenennj GerronTis, y PopMysanmi ix wmucenvocTi Giomacy. Tak, va
MYJIMCTHX IPYHMTAX PO3CeNSIOThCS TEPEBAKHO YEPBU | MUIHHKH KOMaXx,
AKi - MOXKYTE 3aHYPIOBATUCS B TOBILY TPYHTY. B Tolf e uac Bomm
YHHKaAIOTE HaMBPIAKNX JJOHHUX TPYHTIB, WO Jierko PO3MHBAIOTECH.

Ha mimasmx rpynrax memxators s OCHOBHOMY MOJIFOCKH, 37aTHI
3aKpirTioBaTHC Ha TBEPHOMY Millanomy AHi bonoiim. Ocobnsi YMOBH
icHyBaHHA cKaparoTECA B HTEPCTALIANBHIX BOAAX MimaHIX TpyHTiB. ¥
HUX  30CEPOmMKYIOTECS  Gaktepil, BOJOPOCH,  HalipocTitui, ApiGui
Gesxpeberni Teapumn. Jlonni rpysTi HPHOCPURINX oM B3HAYAOTS §
CKIIaR BiToneHosiB BRI BomHHX pocmin 7,13, 14].
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0110
3anHTAHHA 418 CAMOKOHTP .
i BOZH.

I. Exonoridse 3HAYEHHS TepMO0T§6mLHMx BnacmBoc‘l:_n e)[:(u o
2. B 40My NPOSBIAETECS 3AIEKHICTb TYCTHHHM BOAM BLX P

i imi cTei?

isuko-xiMivnux pracTusocTeH? . .
3 gxy POJTb BimirpaloTh B’A3KICTH i NOBEPXHCBUH HATAT BOLK

SKHTTI riipoGionTi? . . somci

4. Un moxna OTpUMATH TNeeHy iHQopMauiic npo CTan

BOAM?
€KOCHCTEMH 38 KOJIBOPOM . ;
5. @axtopy, mo OGYMOBMIOKTL OCBITNCHHA BONOHM. 3HaueuHs

cBitia y GyHKIIOHYBaHH] BOTHHX €KOCHCTEM. R
Peakuii BOAHMX OpraismiB, o 3anexars BIX

BOLOAM .

7. ®akropy GOpMYBAHHS NOHHIX TPYHTIB.

&. EkooriuHe 3HA9€HHA CaNpOINeiB.

Tema 5. HOHHI KOMIIOHEHTH I iX EKOJIOTTHHA
: POJIb

Tinan

1. 1eopraniuHi e/IEMCHTH OKEaH{HHUX, MOPCBKHX i IPiCHHX BOL
2. Harpiit, kani#i i mesiii y BOAHHX €KOCHCTEMAX

3. Kanbuiit y BOZHEX SKOCHCTEMaX

4. Marsiit MOPCBKHX | KOHTHHEHTAIBHUX BOX i
5. Cipka TIPUPOIHHX BOX i Mpouieck CytbarpeayKui

i i mpicnmax
1. Heopraniuni eJleMeHTH OKeaHITHHX, MOPCHKHX 1 NIPIC]
' BOA

bt
i i fiosm — Na', K,
iTOBOTO OKeaHy Ha PO3UMHEHI OCHOBHI I <

M vzy* lellla*x g:zlj S, CI, 80,%, HCOy, Br, F — n_osonﬂn?cxo”c,z‘(g‘;

nc[i’x ;)03‘“;}16HHX peuoBnH. Y oaHoMy KyGidHomy KUIOMC‘I;[.:(I :Mg o

BOOA MICTHTECS GNU3BKO 35 MNH. T rngpnux PetoBHH, 3 p31 0 m,c

H. T XJIOpHAY HATPiIO, 9,5 MIIH. T MarHilo, 6,3 MIH. T Clpkﬂj 4 ,“ ; 1-
:Hﬁp'cmy 3,9 Tae. T amowminilo, 79,3 T Maprauipo, 79,3 T migi, 11,

ypany, 3,8 T MomibaeHy i iH.
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