[image: image1.png]DopMyBanHs CONBOBOTO CKNIAAY 3aPErylbOBAHMX PIYOK 3ANEHHTH
He JHme Big cKnagy BOOH, IO HAXXOAMTH 3 BOA030ipHoOl o, ane i
Bia Xapakrepy BHYTpiBOZOiMHMX mpolecis. Ilpm Garatopiusomy
PerymoBaKHi CTOKy Minepanisallis BOTM Moke NiIBMILYBATHCA NMIOE
[0 NEBHOro piBHA, TOGTO JO BCTAHOBNEHHS COMbLOBOI DiBHOBArH.
Ce30HHl KONMBAaHHA MiHepamizauii i iOHHOrO CKTAZy BONM BEIHKHX
BOZOCXOBHLI OGYMORMHOIOTECH, MEPEBAKHO, HANXOMKESHHAM PIUKOBHX
BOM, @ NPH KACKAAHOMY iX pO3TalliyBaHHI — HaAXOMKCHHAM BOIW 3
BUIIE PO3TALIOBAHMX BOSOCXOBHMI | HE3aPEryIBOBAHNX ALIAHOK PIuKH.

Y HeBeNHKHMX BOAOCXOBHINAX y (OPMyBanHi iOHHOTO CKNATy BoIn
BaXJTHBY PONib BIAIIPAE TAKOXK 3MHB POIYMHEHHX CONell 3 npubepeskHmx
CXuiB, HAaJXOMKEHHd TFPYHTOBHX BOX 1 aTMOCQEPHMX oOMaiis,
BHNApOBYBaHHA, 3a6ip BOXH 1% FOCNOAPCHKO-TIOGYTORHX NOTPES.

VY osepax cONBOBHMIi CXJIa BOMH i ii MiHepanisamia 3anexaTts Bin ix
30HANBHOrO posTaimyBadHA. CONOHYBAaTOBOAHI oO3epa HaifuacTiure
pO3TALIOBAHI B CTCNOBMX pajioHax niefas Yxpainm i Kpumy, tofro &
30HAX 3 CYXHM, >KApKHM KNIMaroM | BMCOKOKO IHTEHCHBHICTIO
BUN2POBYBAHHA BOZM. Y 3BYIBKYy 3 LWMM B HeNpoTOWHMX alo
CnaGonpoTOUHHX 03¢paX B PE3YABTATi BHIAPOBYBAHHS BinOyBacThcs
KOHLeHTpallil OCHOBHEX iOHIB i uactkoBe iX BMmajlaHHd B Ocal — B
COJIOHYBATOBOAHUX 03€pax BiKe MpPH CONoHocTi 2-10 %o i Buwe. V ocan
nepexoasTh MEpeBaAXHO MANOPO3UNMHHI kapGoHaTHi coMli Kampuilo y
dopmi CaCQ,, CaMg(COs), i CaSO42H,0 (rinc). Inoai yrsopenns
TaKWX 03¢p HOB'A3aHE 3 BHXOHOM HA NOBSPXHIO FPYHTOBHX BOA 3
NiABHIMICHO MiHepanmizalicio. V BOAI CONOHMX 03¢p KOHLEHTpALlif
conelt Gim3bka A0 oKeaHiuHoi aGo mepepmurye il IIpu uboMy AKiNO
HWKHS MEXa iX CONIOHOCTI JHMITYETBCA BEPXHBOIO MEXEIO CONOHOCT
conoHyBaTHX (30 %o) Box, TO BepxHs He obMexxeHa HiunM. CosoHi osepa
49aCTO POSIMANAIOTECS %K JKYBAaNBHi 3 BHCOKOKOHUCHTPOBAHUMH
PO3CONaMH, OCHOBHHMH KOMDIOHEHTaMM skux € Na*, K, Ca*', Mg?*, CI",
SO,7, HCOy i CO&. Jim1  Takux osep  Xapakrephi
BHCOKOKOHIIEHTPOBAHI PO34MHA JEKLIBKOX conel, | ToMy IX KIac Moxe
GyTH BH3HAYeHMii He NOOMMHUI, a N[O JBOX AHIOHAX, HAIPHKIAN
XNOpHAHO-CYnbhaTHHA aGo Cy/IbaTHO-XTOpHAHMHA. Y TakoMy pasi B
Ha3Bi KNACY Ha NEPIIOMY MiCLIi CTABHTECH aHIOH, SKMH epeRaXKac.

BuninaioTs BaCTyNHI KIaCH BOJ CONIOHMX 03ep: kapGoHaThi (conosi),
cynsgatai i xnopuami. YV kapGoHaTHMX nepesaxac NaCOs, B
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cynsdataux — Mg,SO, i MgSO4, a B xnopuanux — NaCl, MgCl i
CaCl,.

V Vkpaisi € conoHi 03epa, cknaj BoJ AKMX BH3Hadac ix nikypansue
wukopucTanns. e osepa Kpumy (Cacuk, Cakcbke), Kyaneuuupkuit
uumas B Opecekiii ofnacti, rpyna Cnos'aucekux osep (Pinose,
Iielicose, Cninme) B Gaceiini Cisepeskoro Jinug 1 geaxi ismui [7, 12].

3anuTaHas 11 CAMOKOATPOITIO
Daxrop, Mo 0GYMORIICIOTE CONOHICTh MPUPOTHIX BOA.
Tlonin BoA 3a CTYNEHeM CONOHOCTI.
@OpMyBaHHA COIBOBOrO CKNAjy MPICHMX BOXOAM.
DOpPMYBaHHA COMBOBOTO CKIAKY MOPCEKHMX BOM.
Trnizaria MopiB 32 CONbOBMM CKIIATIOM.
THITi3aLtis KOHTHHEHTANBHAX BOA 34 COMBOBUM CKIAIOM.

el ol s

3MICTOBH MOJYJIb 2. AHTPOIIOT EHHUIA BILIMB
HA BOJIHI EKOCHCTEMHK

Tema 7. OPTAHIYHE 3ABPYJHEHHS BOTHHUX
EKOCHCTEM

Inag .
. OpradivyHi peOBHHEH T4 iX KpYroobir y BOJHHX eKOCHCTEMAX
. CanpoGHicTe BoAHHX 06'eKTiB
. Camo3aGpyHHCHH | CAMOOUHINIEHHA BOKOHM

e —

1. Opraniumi pe4oBHHR T2 iX KPyroodir y BOJHHX eKOCHCTEMAX

OnuuM 3 HaMBaXUIMBINHX KOMIOHEHTIB BOIHOTO CEPEIOBHMMIA, 11O
nu3Hagae HOro exomoriyHy AKiCTh, € HaABHICTH Y BORI OpraHidHUX
G PYRAHEHb.

3a NOXOMmKEHHAM OPraHiuRi PEHOBHHH NOAINOTHCA Ha

aroxmonni, 8Ki HAOXONATH 3 IO Boao3Gopy;

agmoxmoni, IO YTBOPIOIOTHCA B CaMili BOAHIH exocneTeMi.

Anoxmonni OpraHidHi pPeMOBMHH HAmxopste y BOOHI ob'extH 3
armocepHMH ONAAaMH, 3 TIOBEPXHEBHM CTOKOM, IO GOPMYETECA Ha
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[image: image2.png]BENHKUX ANOLIAX CYXOAONY, 3 GONIT, TOP(HOBMIL, 3pOLIYBAHHX 3eMeh,
TIPOMHCIIOBHX Ta KOMYHAbHO-TIoGyTORMX mianpuemctr. Yei Li cTOKH
IPHBHOCATD 3HaYHy KifBKIiCTh Di3HOMAHITHMX 3a CTPYKTYpoI |
XiMiYHUM CKN12/IOM OPI-aHiqHUX PeuOBHH.

Y BOAHOMY CepeloBHII 3HAXONATHCA BCi Ti OPraHiuHi PevyOBMHM, 3
AKKX NOGYZOBAHE TLIO POCAMH i TBAPHH. Y Mponeci xuTTeRismbHOCT
TiZpobioHTH BUIINAIOT, y BofMy OiNKYM, AMIHOKHCNOTH, BYIJIEBOAM,
CeYOBHHY, NMypHuw, Qocdary, amowmibini crnomyku Tomo. HaiGimsury
Macy OpraHiYHOT pEvOBHHH CTBOPIOIOTh (ITOIIAHKTOH i Makpoditu B
Tipoueci GOTOCHHTesy. 3HaWHY YaCTHHy @6mOXmONHOP OPTARIYHOT
PEYOBMHH CTAHOBHTb JHETPUT (MepTsa OpraHiyHa pedoBMHa, sKa
YTBOPIOETECA BHACNIAOK PO3KIARY 3aJIMLIKIB OPTaHi3MiB POCIMHHONO i
TBApRHHOTO MOXOIKeHHs | MicTHTh Takok 4 — S % Gaxtepiii). o
PO3YMHEHOI  OPraigHOi pPEYOBMHM HANEKATH TaKOK MNPOTYKTH
SKATTENIUIBHOCTI  BOIAHMX  OpraHizmis, 30KpeMa, aMiHOKMCIIOTH,
OpraniuHi KACIOTH, CEYOBHHA TOLIO.

3 Bofo30ipHOT TMWIOWI MOXYTs HAIXONMTH PEUOBMHH,  sAKi
BHMHBAIOTBCS 3 NCOBOTO NEPErHOI0, TOPQ'AHHKIB, 3a60I0YEHNX Micim,
YOPHO3EMHUX IPYHTIB TOWO — IyMiHOBi i yMBBOKHCIOTH, CKyapHi
BYIJIEBOAH, BUILHI aMiHOKWCIOTH, amiHy, SinkopornomiGai PeSoBHHH.
Oprati4Hi peHOBMHA IPUPOAHHX BOA — le CKIATHI BUCOKOMONEKYNAPHI
crionyku TuNly Ginkis, monicaxapuiib, HeHaCHYEHHX XHPHHMX KHCIOT,
aminie Ta [HWHX, AKi 3HAXOMATECA B PO3MMHEHOMY, 3aBHCIOMY i
JIHCTIEPrOBaHOMY CTaHaX. BUIBINICT 3 HUX € Cy6CTpaToM IS MacoBoro
PO3BUTKY G6aKTepialbHOrO HaCENEHHR BOIHMX €KOCHCTEM.

Tyminosi i dynbsokucioTd Hapalots BoAi crewidiunoro sabaps-
NeHHA.  QyNBBOKHCIOTH €  BHCOKOMOMNEKYNAPHMMH  CIONYKaMM
ApOMaTHYHOrO PNy, BOHH POSUHHHI Y BONi i JIErKO BHMHBAIOTHCH
TpywtoBHMH  BofamH. ['yMmiHOBI KHCROTH BaKKOpOsMMHEI Y BOA,
XapaKTEPH3YIOTLCA Gilbill BHCOKMM Y TIOPIBHAHHI 3 yNEBOKHCNOTAME
BMICTOM Byrmemo i a3ory. BoMM 3 BEmMKHMM BMIiCTOM TA4KMX KuCIOT
MaroTh SypHit 260 YopHMH BIATIHOK.

Oprauiusi PeHOBMHH KOHTMHEHTANEHMX BOMN, IO 3HAXOLATECA B
PO3UMHCHOMY CT2Hi, MaloTh posMip uactmHOX mo 0,001 MxM, y
konoinHoMy — 0,001-0,1 MKM, a TACTHHKM BEIHUHHOI0 K0 150-200 Micm
HANEeXATh 0 3aBUCITAX PEYOBUH,
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Jlns CriTOBOTO OKeaHy KiJbKiCTh YCi Opl‘zllgil"-lHOY PEUOBHHH (KUBHX
i 2 - 410" 1 C; 75 % npunanae Ha

| NCPTBHX CKIAIOBHX) ONIHIOETECA B 5 y
nerkosacsoloBaHi  dopmd 1 25% Ha  BRKKOPOZYMHHI  CTIOMYKH
(11cPEBRKHO BOTHAM TyMYC). . o o

Y  MOPCHKHX EKOCHCTeMax HaﬁGu‘fsma KiIbKiCTE  OpraHiqHol
peosair (30-40 %) cHHTE3yeTHCA ¢1TonnaHKTonvg. 3 PiHKOBHM
v 1oKoM BHHOCHTBCA Y CBITOBRI OKCaH 6:!1431,1«? 6‘~ 10 T posuuHEHO]
opronivaoi pevosmHi. Ocifalodn Ha HO MOPIB 1 OKeaHIB, BIAMEpI
opranismu Ta jHuI opradidHi pevoBHHM y'l;BOp}OK)Tb Beauesti HoKaau
aprasignol MacH, sKi ouiHIO0TECA ¥ 31071 Byrneino. Halfnaxmnmmnm
Wy TPIITHEOROAORMHIMM NIPOECOM YTBOPCHHS OPTaHi4HOT peHOBUNH, 3
WknM  moB'S3aHe i caMo3aGpyaHeHHAM  BOAOHM, K dorocnnres
(pironmankrony, irobentocy Ta BUIOT BOAAHOT ~POCHHMHHOCTI.
13iKa€TECA, IO B Mekax yeboro CBITOBOTO OKeaHy BHECOK BOLOPOCTEH
# YIBODEHHS OPTaBiHOI PEYOBHHH Y 10 pasip Ginpuinii, HPK YCIX IHUINX
)py11 OPraHisMiB, He BPAXOBYIOUH 6alq'ep i

11podykuin i decmpyKuis OPraHiuBOl pEIOBHHHM XApaKTEPH3YIOTH
byNKUiOHABHKHA CTQH BOJHHX €KOCHCTEM. Pisenb i CIpAMOBaHiCTh
Y KIHO-ECTPYKUIAHIX  NpONeCiB 3anexaTs MEpm 32 BCE Bl
CIvieHIO  PO3BMTKY (ITOTIaHKTOHY Ta yYMOB HOTO  BereTantl. Y
MOpCHKUX. 1 KOHTHHEHTANBHUX Bpnoirma)'( YTBOPEHHS  TIEPBRHHOT
GpranivHol PYOBMHH (OB'S3aHE 3 DKUTTEIAIBHICTIO IUIAHKTOHIMX 1
(ommx BopopocTeit, Maxpoditie i enidiris, axi GopmyTH aBTOTPOdHY
111Ky BOAHHX €KOCHCTEM.

(‘uMTe30BaHA ABTOTPO(AMM OpraHiiHa pevOBHHa € OCHOBOIO
(prothiuoi mipaMiay, N0 AKil PO3NORLAITECA OTOKH EHEPrIT Y BOIHIX
enocheTemax. Bona 3aGesnieye QYHKINOHYBAHBS BHINMX FH&CTyl'lH:lX)
podiunnx pisuis, OGioTIaEmH Kpyroo6ir peqoRMH i NOTik eHepri B
rrocucTeMax. Y KiHUEBOMY — TACYMKY ¢opwl|y€11:cx Gionoriyea
upnuyx-maﬂicn BONHHX €KOCHCTEM. 3aneHO Bifl piBHA YTBODCHHS
ucppuEnoi  mpomyxuii  ix MORIAAOTE Ha 'wnzampz@m.
(MAJIONPOJYKTHBHI), Mezompogni (cepenmqnpo;wxmsm), efvmpoq)m
{1COKOTIPOXYKTHBH), Zinepesmpodni (naqmipHo n'pomrllilsm)

OpraniyHa pevoBMHA y BOJHOMY CEPENOBMUL TOCTIAHO PO3KiIa-
JBCTHOA HA TIPOCTI OPraHiuKi HU3BKOMOJICKYIIAPHI CMIOMYKY, K1 B CBOK
wopry BHACTINOK KMTTCALUIBHOCTI MIKpoOpraismis Ta B mpotlect
XIMIMHOTO OKMCHOMHS PpO3KIAfAlOTECH [0 KiHHEBHX CJEMEHTIB
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o 4 ; 1 BOOM, a B aHaepoGHI
i“cmaox gxyeB ane y;:sopem-mwf BOJHIO i MeTaHy. Y HOHHHX rpyl-rra)}: Bmi“c'rx
nporiea TRe €[OCTATHIM, TOMy AECTPYKIi# OPTaHiYHMX DPeYOBHH

OcHOBHZT ;)emum MeTaHy, BO!.'[H’IO, cipkoBoHIO T2 aMiaky.

exommomiR 3 a::mp)lr“pyﬁnysaﬂm opranli'-mo'i PEYOBMHM Y BOAHHX
AT e TeTepoTpodHUM MikpoopranismMaM. V saransHii
oo npnmma}:; Ongl Sp:qfannu, YTBOpIOBaHO! BITOIUIAHKTOHOM, Ha
P g { —50 % B eBTpodHux BomolMax i mo 85 % B
cnif?&ngizzuﬂ?ﬂﬁa?x BOJHHX CKOCHCTEM Ba)CIHBE SHAUEHHA Mac
sty o epeuHHOi ngndyxuu OpFafiuHOi pedoBHHH (A-
reduction) a,60p . AKOMY €HEpIis HAKOMHYYEThCA, N0 decmpyxui (R -
e 260 B{Mﬁapﬂoro JMXaHHS rllupoﬁiomia (respiration), B
i) rﬁ,u );aeucx JECTPYKLisL OpraHiuHoi pevoBHEM i
et e 0}]1; H;;, . IuImomexiwl‘A/R Moxke Gyrn  GinbmmM aGo
i mi. Tlpn A~R i A/R=1 exocucTema 3HAXOIMTECK y
Kapscren C:by CTaHi. lflpu A>'R i AR>1  ekocucrema
260 T By m ;;:’ B)HC;KHM Gionponykujfinnm norenianom (erTpodHa
nepon T?;Je a). 'fnx BHNIAZIKAX, KOMH A<R i A/R<1, y cucremi
anuaxi &5 ™ CTPYKULifiHi nporecy. Tineumenns Gionpoxyxuiitoro
ATy BOJRMX EKOCHCTeM BiNSyBacTECs Nipu esmpodpsanni [2, 7,

12].
2. CanpobuicTs Boaunx 06'exris

Crvai
an:znm"b 336py,une.l-xm BOIHHX O0'eKTiB OpraHiYHHMH peqOBMHAMHU
b nn:e ix cqnpoﬂmcmb (sapros — rHHIOUHA), a po3ain rigpoekomnorii,

A€ Taki 3a0pyHeHRR, HASHBAETLCA CanPobionozin ’
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Bopssi opramisMp pi3HMX CHCTEMATHMHUX TPYN BRABJIHOTH
11COAHAKOBY HYTTHBICTb 1O BMiCTy y BO/AI OpraHigHUX DPEUOBHH i
HPOAYKTIB iX pO3KNAY. MoXMBICTh TIPUCTOCYBAHHS TilpoGioHTiR A0
icHysamms y  cepeaoBMui 3 pisHuM  piBHEM opraHiyRore
4aGpYHEHHA  3YMOBIIOETHCH  KOMILIEKCOM dizionoro-GioxiMiTHIX
uponecia, sKi DOCTIHHO NPOTIKAKTE Y ix oprasismi. TigpoBionts, AKi
KHBYTh y 320pyAHEHMX ODFaHIMHMMA pEHOBHHAMM Bonax OGepyTb
yuacTs y mpolecax ix PO3KIAZY, Ha3MBAIOTHCS canpobionmanu, a6o
canpompogpamu. Bomyu € BLOKUBAM JIAHIIOTOM y  GionoriunoMy
wpyroobiry pedosunu i eneprii. Jlo wiel rpymy Hanexath Bakrepii,
akTMHOMINETH, TpuOH, oKkpeMi BUIW BOJOPOCTEH, 3MATHI 3aCBOIOBATH
opranigni pevosunn. Cepep BOXHWX TRAPUH € OpraHisvH, Mo
XAPUYIOTECA DOITMFEHHME  OPTaHifHUME  PEHOBHHAMH, THWICUHMH
|PeLITKAMH, EKCKPEMCHTAMK i 3HATH} MOATH Y BOMI 3 HEBHCOKHM YMICTOM
KMCHIC (HANPHKIIAZ, ONTOXeTa TpyGouHHK 3BuHaHHNI).

Bugosa CTPyKTypa YrpynoOBaHs rimpoGionTis 3atexHo Bim ix
WYTARBOCTi JI0 OPraniuHOro 3aGpyAHEHHA BOJIONM YiTKO BHPOKEHA Ha
GioneHoTHIHOMY piBHi. BHXOATYM 3 LBOTO, B 1908 p. HiMenski
socninraxn K. Komexeiti i P. Mapccor 3anponoHyBasa OLiHIOBATH
|HTEHCHMBHICTH 3a0pyIHEHHS BOQ OpraHiuHMMM pEUOBMHAME IO
WajBHOCTI Y BOJOMMAX MPE/ICTABHMKIB OKPEMHX TAaKCOHOMIYHMX TPyH
VizipoGioHTiB Pi3HOTO CTYMEHA reteporpodmocti i OKeHINBHOCTI —
110Ka30BHX OpTaHi3MiB, a6o Bioinouxamopis canpoGrocmi. Huvm Gynu
1aKIajedi  OCHOBM caniTapHO-GioNorigHOro apanisy Bogm, abo
canimapniit zidpodionozil. 4

3a crynenem 3aGpymueHHs opratiyHEMM  PeYOBHHAMH  BOMM
iAPOIALIAOTL Ha 10N, Me30- i omirocanpobui, a rimpobioHT, WO
KHBYTH B HHX, Ha3sHBAIOTRCH noni-, meso- 1 omirocanpoGaMu.
MelnkaHUiB OCOBNMBO YMCTHX BOJ Ha3fBAIOTH karapoGamw, abo
KkaTapoGioHTaMH, a 0coGTHBO GPYMHUX —~ rinepcanpoSamn. Lii oprasiaMu
¢ - NOKA3oBMMYM MO0  BI/MOBIAHMX ~ YMOB canpobrocri, abo
Gioimmukaropamu [3,4,7, 1.

3. Camo3abpyaneHus i CAMOOTIHIIERES BOAOHM

Tlin cavosabpyonennsm posyMiloTh HamMipEKit piBerh TIPOXyKuil
OpraHiqHOi PEUOBHHM, KA BHMKIHKAE HOTipUIeHHs AKOCTE BOIM Y
sogHOMy of'exti. Bono HaifyacTiule TOR'A3aHE 3 MacOBMM POIBHTKOM
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[image: image4.png]irormaHkToHy me  pistr  cawivinnay  soan.  CaMosaGpynHerus
COPHYHHAETBCR  caMolo  GioMacoio  nojopocicil Ta  npogykTama it
AecTPyKUil. Posinan GioMack y 1aiHX BHIAIKAX IPHIBOIHTE GO BUXOIY
Y BOZY BENMKOI KifILKOCTI Opranivnix, MiepmILIKX, Y TOMY HHCH i
TOKCHYHMX PEYOBMH, AK} ICTOTHO HOTIPNIYIOTH XKICTh BOAR 3d 3HAYHOIO
KiTbKicTI0O  Dokasuukis. Cepeil  TOKCHMHMUX  PeuOBHH  BUABASIOTH

noainenTiam, Genonn, innon, ckaton, cipkosojient Ta inmi. Ha sinminy
BiZl ANOXTOHHOTO HANXOMKEHHS 3abpy/iHeHDb, Take SBHUIE OTPUMANTO
Ha3By GioNoTIMHOTO (BTOPHHHOTO) 3a0pyaHenns, a6o caMo3abpyaHeHHA.
Bono moxe BinGypatuce | BHacnifox aecopbuii opramiumux Ta
MiHEpaIEHHX PEYOBHH, HAKONMYEHHX y AOHHMX Bimknagenusx. Taxi
TIpoLeCH IHTEHCHBHIlIE NPOTIKAIOTH MPH AediUMTi KMCHIO i miAKHCIEHH ]
BOAHOTO CEPENIOBMINIA B 2HACPOOHUX YMOBAX.

V HopMashO (YHKUIOHYIOWMX BOJHHX eKochcTeMax —riepeir
TIpollecis NPOXYKYBaHHS, 3aCBOCHHA Ta JECTPYKUii ABTOXTOHHWX
PEUOBMH 32 Y4AaCTHO TifipoGionTie 30aJAHCOBAHMHA. 3aBIAKA UBOMY
FiATPHMYETHCA NEBHIH PiBEHb AKOCTi BOH.

Tlpouec poskrany i BHBeAeHHS 3a0pyAHIOIOYMX PpedoBMA 3
KpyrooSiry BOJHOTO CepeoBMuia BHACTINOK B3ACMOMIl MeXaHigHMX,
disnunmx, xiMiuanx, pizuko-xiMigaux i Gionoriunmx daxtopis oTpuman
HAIBY CAMOOYUUUEHNA BOL.

Mexaniune camoouuie A e IPOLECH NEPeTHPAHHSA, MEXaHIYHOTO
NOAPIGHEHHS OKPEMIX YACTHHOK, QUIBTpailii 3a6pyAHERBX BOX UYepes
nimani rpysra.  Pi3uusi  npoueck CaMOOMHIMEHHA  BKIHOY2IOTH
OCaKEHHA (CeNMMENTANI0) 3a0py/HIOIOYMX PEYOBHH M Hielo cuil
TRKIHHA.

Ximiune i pizuro-ximiune camooutyenna NOB'I3aHe 3 YTBOPEHHAM
KOMIUIEKCHUX ~CTONYK, peaKllisM¥ MiX OKPEMHMH pPe4OBHHAMH,
copOuicIo 3aBHC/IMX YACTUHOK MYJIOM, [JJWHOK, THCKOM Ta iHIIMMH

JOHHHMH  BifIKNAJICHHAMH,  OKWCHCHHAM  HECTIHKMX  PEYOBHH
PO3YHHEHUM KUCHEM (HEGIOTHYHOTO NOXOMKEHHS).
Bionoziune camooummenna BON  BKIIONAE TaKi  CKAAJOBI:

Giodinbrpauiio, MiHepartizaniio OPraHiTHUX pPeuoBMH, GOTOCHHTETHMHY
aepaitito, peacpaiilo, GicakyMynauilo Ta GionerokcuKaio.
Bioginempayito 31iACHIOIOTE OpraHisMu-(GiisTPATOPH, TEPEBAKHO,
JBOCTYNKOBI MOMOCKH T4 IVIAHKTOHRI pakonomiGni. IIpomyckarounm
Yepes CBOE TiJIO BEAMKY KiNbKicTe BOOM i oummarouu ii Bia 3aBHCHHX
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4ACTHHOK, BOHK BUKOPHCTOBYIOTb Opramiumi Ta peski .MiHepa.'lLHl
PEUOBMHM AK KODM, 2 DEITY BUBOJSTE Y BOZY Y BUIMAMI CHM3OBMX
IPYOK, 1O OCIAAOTH Ha HO. 3aBAAKH 11>0My BinGysacThes OCHITICHHA
WO/ Ta SMEHIIYETECS KOHUEHTPali% 3a0Py/IHIOOMHX PEOBHH y HIH.
TiapoGioHTH 31aTHI HaxONMMyBATH B  Oprasismi 3a6p_ygmolo:n
pcuormMEM, axi 3HaxomsThes y Bomi. Ilpm HBOMY xoefj)n.uem ix
wakormuenns KH 3a6pyasmkiB Moxe 3p0oCTaTH Y HOPIBHAHHI 3 BOAOK Y
rucAi-aecsTKH THCY 1 Ginbwe pasis. Take spuille OTPHMAno HasBy
bioaxymynayia, abo Gioxonnenmpysanun (bios — KUTTI, accumulauf)r}
Hakonmuenns). HakonpueHHs 3a0pyAHIOIOMHMX PEHOBHH y Tim
1ipoGioHTIB 3p0OCTaE NPH IPOXOKEHHI N0 TPOPITHUX JaHIgorax.
3apmmn  Gicakymymauii y BOAHOMY ~CEPEAOBHUN  NOCTYNOBO
IMEHUIYETHCA KOHUEHTpAHid SK OPramiuHMX, TaK I HEOPraHiHMX
<abpymolousx pedosmH. Jleaki 3 HUX MOXYTE MOBEPTaTHCh Y BOAY
uicas BiAMMpaHEA TinpoGioHTi, ane 3HadHa X 4acTHHa TMiIArac
pyliHyBaHRIO MX K€l (GepMEHTATHBHHX CHUCTEM a6o nepexomuts y
lleaxTupHy opMy. PyliHysanHa Ta GiOKOHUCHTDYBaHHS TOKCHIBMX
CUOBHH Y BOJIHOMY Cepenosmmi mif ni'cm BOJSHMX OpraHismiB
apakTepH3yeThes Sk Gionoriuna neTokenkaris. . . .
Minepanizayin OPraHiuHUX PEIOBHH non‘nza.ua_ i3 uTTEMiANBRICTIO
inpoGionTis, B neputy uepry, Gaxrepiit pissux disionoriunux rpyn. ¥
Ba3Ky 3 UMM AKICTE  BOAM MOKHA  XApaKTepU3yBaTH = 33
AKTepiONOTIMHIMY NOKA3HUKAMH, 30KPEMa, 33 3aRAIbHOI0 YHCETLHICTIO
GAKTEPIOTUAHKTOHY, KUTbKICTIO GaxTepift TPYNA KullikoBok TATHKH
(koni-Tutp  Ta  komi-imaekc) i canpoqﬁm;: TIpy  OpraHiunux
s0GpyaHeHnAx wucenphicTs GakTepii y BOAL spocTae. 3oxpema,
HasBHICTE KMUIKOBO[ TANAYKM y BOJI CBIXYMTL He JMIIE TIPO
anTponorente dexanbhe 3aGpyanenss, a ¥ npo Hi}IBHBI-GHHHABMl'CT
OPraHiYHEX PEIOBHAH, IO BUHHKAE BHACHILOK BiAMUPHHI rigpoGionTis,
nepeBaxHO GITOTUIAHKTOHY | BUIIKX BOJHMX POCIHH. .
@omocurmentiedna Aepayin — L HACUYEHHS BOZM KMCHEM, AKUH
YTROPIOETECA pPOCTMBAMM B mpoueci $oTOCHHTESY (wa BiMiHy BiZ
PO3YMHEHOTO KHCHIO, WO HAXOAMTL Y BONY LULIXOM inpasii 3
atMochepn). YTBOPEHHH KHCEHb OKMCHIOE DO3YMHCHI OprahitiH)
PEMOBHHM i TIOTPHMYE KHUCHEBWH peuM 3a0pyfiHEHUX  BOA
(porocunrernana  peaepauis). Ilei nponec  3HAXO/MTE LIHPOXE
BHKODHCTAHHA B CHMCTEMax OYHIIEHHS CTIMHMX BOA Y TaK 3BAHHX
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[image: image5.png]GionorivHMx CTaBaX, e MaCOBO PO3BMBAIOTLCH XAOPOKOKOBI BOROPOCTI
— GOTOCHHTETHKH.

Peaepauia TOB'A3aHA 3 BIIHOBAEHHSM rasoBoro pexumy 3aGpyn-
HEHHX BOJ TIPH HAaAXODKEHH] B HHX KUCHIO GIOTeHHOro MOXOIKCHHS.
Posputok  Gakrepiii y BomoiimMax, 3a0pyAHEHHX — OpraHiMHEAMH
PEUYOBHHAMM, 3ANEIKATH BiJl BMICTY OPraHiiHUX CHIOMyK aBTOXTOHHOTO Ta
aNOXTOHHOTO — Noxomkewns.  IIpu  3HAYHOMY  HAAXOMKEHHI
JIETKOZOCTYITHHMX OPTAaHIYHUX PEYOBHH PI3KO MIBHLIYETHCS YHCENBHICT
canpoditHx Gakrepill. 3pocTac uHCeNbHiCTL GaKTepiOMIIAHKTOHY
TaKOK Y BOHOMMAX, KalaMyTHICTL SKMX MOB'3aHa 3 3ABHCITHMH
HaCTHHKaMH. V TEIUN JTHI JHi, KONMM MAacOBOTO PO3BHTKY HaGyBatoTh
CMHBO3€NEHI BOJOPOCTI, CIIOCTEPIracTbes 1 CHANAX  MHCENBHOCT
Gakrepionnanicrody. B Tol e 4ac IPH BECHIHOMY MacOBOMY PO3BHTKY
JEAKHX IHUIMX BOAOPOCTEH UMCENBHICTL OaxTepili Moxe HaBiTh
3MEHHIYBATHCh BHACIIIOK IPUTHIYEHHS €K30MeTaboNiTaMK BOAOPOCTEt,

HocnmimosHuit  xix mpoueciB  caMOOUHMIIEHHA Y  BOJOTOKaX
CYNPOBOJKYETBCA  BIANOBIAHO  3MIHOKW 30H  CalmpobHOCTI  Bin
nonicanpobuoi 10 o-Mesocanpobroi, a mani Ao P-mesocanpoboi i
onirocanpo6uol. 30HH canmpoGHOCTI HaWGIMBI WiTKO BHAITAOTECA B
MaMX piukax 3 yHOBIEEHEHOIO TeHiclo {IPU HAABHOCTI OAHOIO [Kepena
3abpynseHn). 3a Teyiclo GOPMYyIOTRCS DOCTIA0BHO TONI-, ambda- i
GeraMesocanpoOHa 30HH. 3a  BIACYTHOCTI  NOAATKOBMX  Jpkepen
3a6py/IHEHES OCTAHHA NIOCTYTIOBO LEPEXOAMTH B onirocanpobuy. Sxmo
Ha piulli € we innn Kepena 3a0PYAHEHHA, TO BINHOBMNIOETBCA SHOBY
30HA BHCOKOTO 3abpyxmenns (momi- MM a-MesocampoGHa). 3HeceHi
TEWicr) IUIAHKTOHTH TOKa3HUKHM BHCOKOP SKOCTI BOAH — MOXYTb
3MILIYBATHCE Y TakoMy pasi 3 {HOMKaTOpaMM HWKIMX PiBHIB
3abpynnenns. ToMy Gifbill HOKA30BMMH iHAMKATOpaMH 3a6pylHeHNs B
TaKuX BHOAAKaX MOXyTh Gy npuxpinteni Qopmu (meprditon),
0BpocTaHHa TABOAHMX CTIOPYN, HMTYACTI BOAOPOCTI Ta Makpodith, a
TAKOX 3000€HTOC, OCKLNBKH 1i GioleH03M BinoGpaXarOTh He MIHIMBUA
piBeHb 3a0pymHeHHs sk $iTo, 300- | GAKTePIOMNAHKTOH, a cepeaHi
YMOBH 336pyaHEeHHs 32 TPUBAIIHH Hac.

ToMy cyyacHa METOmMKA CaHITAPHO-GIONOMYHOIO RoCHimKeHHS
Bonuux of'ekris nepenGauac 06oB'AKOBHI anANi3 cxany nepudiToHy,
iHmmMX 06pocTant Ta GeHTOCY, a He JIMLIE [IAHKTOHY.
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B osepax i BOOCXOBHIAX TOTiK 3aGpyAHEH: Bif cTiAHMX T]{yG Ta
HIUMX TOUKOBMX JDKepel NOMMPIOETECH KOHLEHTPHYHE, 10 pajllycax,
|OMY 30HH canpoBHOCT] TYT QOPMYIOTECS 32 xim_’uesolo CXeMOI0, & IpH
HITOPMOBOMY Ta TypGYIGHTHOMY TepeMilltyBaHHi BOJ MEXK] MDK 30HAMH
canpobHocTi  cTupatoTecs.  3aOpynMeHHs  MOXYTe  POSHOCHTHCA
JIOKANBHEMY TEiAMM, TOMY 30HH BACOKOI i HM3bKOL campoSHocTi
wopryioTbes Mozaiumo i Gescuctemmo. Omke, 14 NPABIIBHOTO
WCTAHOB/SHHA 30H CANPOOHOCTE HeoBXinHO PO3MILLYBATH MiCIL sinbopy
1poS BiNOBIHO KO riIposOriuHUX ocobmupocteii BogHOTO o6'ekTa {7,
131

3anATARBA A8 CAMOKOHTPOIO
1. lllnsxu HAZXOMKEHHs OPraHiuHMX pEYOBMH 1O BORRMX
€KOCHCTEM. .
CnpAMOBaHICTh NpoRyKUiifHO-NeCTPYKIIfHUX  nipolecis Yy

2.
BOHOMMAX 3 PI3HHM EKOJIOTYHHM CTAHOM.
3. 3pavenns CHCTEMH CanpoGHOCTI IPH LKL BOJHHMX SKOCHCTEM.
4. YMOBH, IO 30aTHi BHIJTMKATH CaMO 3a6pyAHEHHs BOAOHM.
5. BHan caMOOUMILIEHHs BOTOAM.
6. 3HAuEHHs KMCHIO B CAMOOUHMIICHH] BOJOHM.

Tema 8. EBTPODPYBAHHSA, 1OT'O IPHYUMHH I
HACJALIKH JJIsl BOJHUX EKOCUCTEM

Tlnan

| TIpHpoAHe i aHTPONOTeHHE EBTPOdYBaHHS
2 “lipirinng somu Ak rigpoGionoriuHmii mpoec, oByMOBIICHHIT

uTpOdyBaHHAM

1. Iipaponse i apTponOreHne eBTpodyBanus

Sienme esmpoghyeannn vonsrac B 3GaravenHi s GioreHHAMH
<JleMeHTaMH, 0COGHBO a30TOM i hOcHOPOM, YHACHIAOK HOTO 3pocTae
\\CPBMHHA TIPOXYKIA OpraHiqHOl PEYOBMHH 3aBIAKA ixTencudikanii
ITOCHHTESY BOZOPOCTEH i BULLIX BO/HITX POCIMR.

Bmict GiOreHHMX PpedOBMH Y BOJHUX CKOCHCTEMax —MOXe
{GinsnryBaTncs YHaCH0K
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[image: image6.png]asmoxmonHux Tipouecie (Mpupoane esTpodysaHHs) — PO3KIAN
OpraHiyHHX pedosuH, asoTdixcauii i nepexomy y Boxy Gioremmmx

€EMEHTIB, TIOXOBAHWX B JOHHMX BIAKIAJGHHAX, | YHACHiZOK
HaIXO/PKeHHs GiOreHHHX PeOBHH 330BHI,
anoxmonnux  pOUEciB  (aHTpONOTEHHE  eBYPOQYBaHHA) -

BHMHMBAHHA 3 TOJMIB, HAJXOMKEHHA CTIYHMX BOJA TBAPHUHHAUBLKHX
KOMILIEKCIB, KOMYHANEHO-TIOGYTOBUX | MPOMHCIOBHX CTIHUMX BOJ, WO
HECYTb 3HauHY KitbKicTb a30Ty i pocdopy.

Tpramnoio  mpuckopeHoro  eBTpodyBaHHs — MOXe  CTaTi
33PEryMIOBaHHs PIYKOBOTO CTOKY, KOJIM BEMKA KUTBKICTh GioreHHux
€AEMEHTIB BUMMBACTACH 13 3ATOINICHMX [PYHTIB.

3a jpiepenamy HAIXOWKEHHA GIOTCHIB MOXHA BUAUIHTH TPH THNH
AHTPOTMOTEHHOTO eBTPOdyBaHHA:

ypbozenne, WO BUHUKAE YHACMIMOK CKHJAHHS HEOUHLIEHMX Bif
cnoyk dpocdopy i a30Ty MICBKMX CTIMHEX BOA;

azpozente, MPUMNHOK SKOTO € BHMMBAHHSA TDYHTOBMMM BOZAMH {
JIOWIOBAME 3MHBAMA MIiHEPATBHEX AOOPHB 3 CLTBCHKOTOCTIONAPCHKUX
Yrize;

3002enKe, [O AKOYO FPH3BOAMTL 3a6pyNHEHHA BOAOWM CTOKAMH
TBAPUHHALBKHX depm aBo GaraTopasoBuii BOJOMIN i KynauAs BENMKIX
craj Xynobu.

V' cTaBKOBUX pPHMOHWX TOCHOAAPCTBAX IPU BeNMKid IOiTsHOCTI
nocanxku puHb eBTpodypawHs Moxe GyTH HACTIIKOM HAXONHYEHHS
$OCPOpHHX i a3OTHMX CHOAYK, MO EKCKPETYIOThes pubamu. Kpim
TOTO, B CTABOBEX TIOCHONAPCTBAX  CRTPOQYBAHHA  CTBOPIOIOTH
UTECHPAMOBAHO  WIVIAXOM BHECCHHA MiHepanmsHMX noGpuB s
THABMILEHHA KiTBKOCT] IUTAHKTOHY — OCHOBHOTO KOpMY pub.

OcHOBHHMH O3HAKAaMH eBTPOQYBAHHS BOAOHM € 36UThIeHH Giomack
(iTonnanxrony abo iHUTMX aBTOTPodHUX OpraxisMis ((bitoMikpobentoc,
HUTY4CTi BOLODOCTi), MacOBMH POSBHTOK BONOPOCTEH 1O piBHS
UBITIHHS) BOJM, 3MCHIICHHA KOHUSHTpaLji PO3YMHEHOTO KHCHIO Ha
3ABEPUIAILHOMY ' eTalli BereTauii — MNPH MACOBOMY BiAMHMPAHHi
BONOpOCTEN i iMMMX opraHiaMiB. 3anexHo BiX KinekocTi GioreHir, mo
TIOCTYNAIOTH Y BOAHY EKOCHCTEMY, MOXE IIPHCKOPIOBATHCH MEpexii
oniroTpodHHX BosIoHM y Me3oTpodHi i eBTpobHi.

BopopocTi i BUIN BOMHI POCTMHYM Nif “ac NOCTYNAHHA /10 BOJHOIO
cepenoBala a3ory i docdopy 3maTHI HAKONMMYBaTH i €NEMEHTH B
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luHili  KiABKOCTI. Y IBOMY mojarac ofHa 3 Haﬁnmunim
\wobnBOCTeH Gionorii BONOPOCTEH, sika CIY)KUTH OCHOBOKO MEXaHIZMY
isnTKy eBTpodyBaHHs.

Y HenpoTouHnX 260 MAJOMPOTOYHMX JCHMIUMHUX EKOCHCTEMaAX
podyBaHHs OPHUBOJMTL O MACOBOrG PO3BHTKY m}:{opoc‘leﬁ. Ml)l(
IHICTIO BOZIOPOCTEH [0 HaKoMEenHs GiOTCHHMX eNeMenTis i 1X
[eHUIHUMY MOXIIMBOCTAMH /10 MacOBOTO DO3IBHTKY ICHYE npm'wuiﬁ
koporalgimi 38'A30K. TOMY i3 3POCTAHHSM BMICTY LHX EJIEMEHTIE B
“HOCHCTEMI CTBOPIOIOTRCS CTIPHATIHBE YMOBM JJI% MACOBOTO PO3BHTKY
[ITOTIAHKTOHY, YTBOPEHMS IIPBHHHOI ~oOpraHiugol peuosuBu i
WVAraYeHHs BOAHOTO CEPEIOBHLIA KHCHEM.

HapouryBakHs GioMack GITOIUIAHKTOHY TIeBHOIO Mip()l(? TIO3UTHRHO
muMBaE Ha  QYBKIOHYBaHHS BOJHMX eKOCHCTEM: MIBHIIYETLCH
vopMoBa Gaza Ans  rinpoGioHTiB  HacTyMHMX T;_)odwn-mx pienis,
“mcenbHicTs | Giomaca rerepoTpodib. AJe 3 9aCOM MK HAPOUIYBAHHAM
\1oMacH iTOTUIAHKTOHY, YTBOPEHHAM OpraHisHol PetoBUHIL i KinbKiCTIO
vicIHe, WO BUTpavacTsCs ma GionoriuMy JAecTpykuiio 1 ximiune
| WHCHEHRA OpraHiHol PeyoBMHH, BWHHKac AwcbanaHc. OpraHiusa
PCUOBMHM  YTBODIOETECA  Ginbile, MK~ MOXYTH  DO3KIAacTd
MIKPOOPTAHI3MHE; HAKOIMUYETHCH OPraHiyHa PevoBHHA, IO 3a6p_ym-uoe
Wil MACH; B TOH Ko 4aC CTHMYIIOEThCA TIOfaNbIIe 3pocTanHs Giomach
ditonnankTony, Wwo me Gimbuie mornmmbmoe i NPHCKOPIOE mpolec
eirpodyBaHHs. . . o

Y epTpodoBaHMX BOXOHMAX ICTOTHO 3MiHIOIOTBCK dizuko-ximiuni
hOCTHBOCTI CepeAoBHIA: N

NABANLYETECA BMICT GIOreHHMX i OprasivuaMx peoBHH,

SHIDKYETLCS PiBeHb BACHUEHHA BOJM KMCHEM,

B IPUIOHHHX LIApaX BOIM 3'MBILTOTECA a.ﬂaep?ﬁm 30HM,

| 3pOCTAE KANAMYTHICTB | 3MEHIIYETECS IPOSOPICTH BOIH.
HakoniueHRs HAIMIPHOT KibKOCTi OpranivHAX PEYOBHH Y NOHHHX
jCTaNeHHAX MyTTy CYNPOBOIDKYETCA YTBOPEHHSM METaHy, BOLHIO,
ipoBo/Io, aMiaky, Axi MOXYTb BUAINATHCA y BUrIAML 6yin>6@u.uok:
pM posuMHEHH y BORI L PEHOBMHK ONAIOTH il HenpueMHui 3amax 1
woTH TOKCHuHY A0 Ha puG i GeaxpeGeTHiX, 0COGIHBO B3MMKY 3a
5BHOCT} KPYDKAHOTO [IOKPHBY, IO CTIPHAE BUHMKHEHHIO HECTaU1 KHCHIO
noji i MacoBoi saruber pub.
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[image: image7.png]ASMOXMOHHUX npouecip (Ipupoane eBTpodysanHs) — pO3KIa
OpraHiYHHX pedoBuH, asoTdikcalii i mepexoxy y Boay GioreHHMX
€NEMEHTIB, TOXOBAHWX B JOHHMX BIMKIBJCHHAX, | YHACHiZOK
HA/IXO0/DKeHHs GIOTeHHHX PEHOBHH 330BHi,

AROXMOHHUX  TPOUCCIB  (aHTPONOTeHHE  eBTpodyBamwHd) -
BUMHMBaHHA 3 TIONIB, HAAXOIKEHHA CTIYHMX BOA TBAPUHHHUBKUX
KOMIUIEKCiB, KOMYHANBHO-NIOOYTOBYX | IPOMMCIOBHX CTIMHUX BOA, IO
HECYTb 3HaUHY KinbKicTs a30ty i docdopy.

TIpHYMHOIO  MPHCKOPEHOTO  eBTPOQYBAaHHA  MOXE  CTATH
3aperymoBaHHs PIMKOBOrO CTOKY, KOTH BeJHKa KiILKiCTh GioreHmux
€NEMEHTIB BUMMBACTHCS i3 3aTOMNEHMX (PYHTIB.

3a JprepenaMii HATXO/KEHHA GIOreHIB MOXHA BURLIITH TPH THNH
AHTPOMOTEHHOrO eBTPOGYBaHHI:

ypbozenne, MO BUHHKAE YHACTIMOK CKHNaHHA HEOMHILCHHX Bil
cnoyx docdopy i a30Ty MiCBKIX CTIYHEX BOZ;

azpozenye, NPUMHHOK AKOFO € BUMHBAHHS TPYHTOBHMH BOJAMYE i
JOMOBHMH 3MUBAMH MIHCDANBHMX JOGPHB 3 CUTBCEKOTOCHOAAPCHKIX
Yrime;

3002¢NRe, 0 AKOTO NPUIBOAMTE 3a0pYAHEHHA BOHOMM CTOKaMi
TBApUHHHUBKMX epM abo GararopazoBuii BORONIH i KynaHHs BelMKuX
CTal Xyaoou.

Y crapkoBMX pUOHMX POCTIOZAPCTBAX NPH BENMKIA IMiTBHOCTI
nocajaxs puG eBTPOdYBaHHS MOXKe OyTH HACHiJKOM HAKOIHMYEHHs
($ochopHHX i A3OTHHX CRIONYK, WO eKCKPEeTYIThes pubamu. Kpim
TOr0, B CTABOBMX TOCHOIAPCTBAX  EBTPOGYBAHHA  CTBOPIOIOTH
LIIECTPIMOBAHO  LWIIXOM BHECCHHA MiHepanbmux  HoGpup s
NiABHIIEHHA KUIBKOCTI IIAHKTORY — OCHOBHOTO KOpMY pub.

OcHOBHMMY O3HAaKaMH €BTPODYBAHHA BOJOHM € 36UIbmeHnA GioMack
iTorutanxroHy abo {HIEX aBTOTpOdHUX OpraHismis (diromikpobenToc,
HMTYaCTi BOXOPOCTi), MaCOBHMH POSBMTOK BOJAOPOCTEH 1O piBHSA
UBITIHHA» BOZH, 3MCHIICHHA KOHLUEWTPALil PO3YMHEHOTrO KHCHIO Ha
3aBEpIIANBHOMY  €Tani  BereTaiii — IIpH MacoBoMy BiaMHpanHi
BomopocTed i iHMX opradi3MiB. 3anexHO Bin Kimbkocti Gioremis, mo
MOCTYRAKOTE Y BOOHY EKOCHCTeMY, MOXe MPHCKOPIOBATHCS Tepexia
oniroTpodHIX BoZOHM Y MesoTpodi i eBrpodHi.

BonopocTi i BHNI BOAHI POCAMHH Nill Yac MOCTYTMAHHR 1O BOAHOTO
CepeloBAIA a30Ty i docdopy 34aTHI HAKOMMYYBATH i eNEMeHTH B
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JHauMilt  KUTBKOCTI. Y LBLOMY YIONArac OfHA 3  HaNBAXMBILIIX
acobnuBocTel Giomorii BOAOPOCTEH, IKa CIYIKHTE OCHOBOIO MEXaHi3My
PO3BUTKY €BTPOQYBAHHA.

VY HenpoTounux ab0 MANOMPOTOMHYX JAeHMUNHUX EKOCHCTEMAax
¢BTPO(GYBaHHE NPHBOIMTL O MACOBOTO POIBUTKY BOjopocteif. Mix
4ATHICTIO BOAOPOCTeH AO HAKOMMYEHHs GIOTEHHMX eneMeHTis 1 ix
HOTEHWIHHUMH MOJNUIMBOCTAMM A0 MacoBOFG PO3BHTKY iCHYE mpamuil
kopensuifinuii 38'130k. ToMy i3 3POCTAHHAM BMICTY HHX €IEMEHTIB B
CKOCHCTEMi CTBOPIOIOTLCA CUIPHATIIVMBI YMOBH JUIS MAacOBOTO PO3BHTKY
(TOTIAHKTOHY, YTBODEHHS TeEpBHHHOI OpraHiumoi pedoBMHH i
36arayeHis BOJHOTO CEPSAOBHIIA KUCHEM.

HapouryBasHa Giomack (ITOIUIAHKTOHY TEBHOI MIpOXO MO3HTHBHO
BIUTMBA€ Ha (YHKILIOHYBAHHA BOJHMX €KOCHCTEM: TiIBHIIYEThCH
«opmoBa Hasa AN rigpobiomTiB HacTyusmx TpodidHMX piBnis,
JHCeNLHICTE | 6ioMaca reTepoTpodiB. Alle 3 HACOM MiXK HApOLIYBARHAM
Giomacu diTomTaHKTOHY, YTBOPEHHAM OPranivHOT PEYOBUHH i KinbKicTIO
KHCHIO, WO BHTPa4acThes Ha GiogorivHy HeCTpykuiro i Ximiune
OKUCHEHHA OpraHivHOi pedoBMHM, BuHixac mucbamamc. OprasiviHa
PeHOBMHM  YIBODIOSTECS  Oinblle, HDK  MOXYTh  POSKIACTH
MIKDOOPraHisMH; HaKONMYYEThCS OPraHiyHa PedoBHHa, W0 3a0pyHIoe
BOIHI MACH; B TOM K€ 4ac CTHMYJIOETHCA MOKANBIIE 3pocTanHs Giomack
(iTonnaHkToHy, Wo e Ginsite DOTAUOMIOE i NPHCKOPIOE mpoLeC
eBTpodyBaHHA.

v enrpod)osaﬂux BOZOMMAX ICTOTHO IMIFIOIOTECS disuxo-xiMiuni
BIACTHBOCTI cepenoBHuIa:

—  NiABHILYETBCA BMICT GloreHHux i opraui'mux PEHOBHH,
~  3HIDKYETHCA PIBCHb HACHYCHHSA BOIM KUCHEM,

— B NPUIOHHMX WIAPaX BOZH 3'ARMAOTECS aHacpobHi 30HH,
—  3pOCTaE KaNaMyTHICTD i SMEHIIYETHCH PO3OPICTh BOAH.

Hakonmuenrs HaaMipHOT KiIBKOCTI OPTaHiuHMX PEYOBHH Y NOHHUX
BiAKIAACHHAX MYJy CYNpPOBOMKYETECS YTBOPEHHAM METaHy, BOZHIO,
CipKoBOZIMIO, aMmiaKy, AKi MOXYThb BHAULATACA Y BHIViNI GymsGatnok.
[pH po3uMBEHHI Y BOAI Lii PEYOBHHM JONAIOTH il HENPHEMAMI 3amax i
MalOTh TOKCHMHY Aif0 Ha pub i GesxpeGerHux, ocofnueo B3UMKY 32
HASBHOCTi KPYDKAHOTO TIOKPHBY, IO CTIPUAC BUHHKHEHHIO HECT24i KHCHIO
v Boai i MacoBoi sarubesi pub.
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[image: image8.png]Y BHCOKOEBTPODHHX BOfOKMax i GimbmOCTI BOAMMX TBAPHH
CTBOPIOIOTEC HECHIPHATIMBI YMOBM iCHYBamHS. 3MEHUIYETBCS BHIOBE
PISHOMARITTS IPOMUCHOBUX LUHHEX BUAIB PHO. ¥ MICIAX KOHUEHTpALil
i pO3KIIAnAHHA CHHBO3CNEHHX BOAOPOCTeli MAcoBO riHe puba YHaCHifok
OTPYEHHA NPOAYKTaMH PO3KNANY LMX BOlopocTed i mediimry KMCHEO,
BUK/THKAHOTO iX THHTTAM.
Tpote, cmin ckasarm, wmo macmrabp i IWBMAKICTE PO3BHTKY
eBTpodyBaHHA HE 3ABXNAM BU3HAMAIOTECA TLIBKYM  HAIXOKCHHAM
Giorenuyx enementis. Llel npouec sanexuTs me i B IHTEHCHBHOCTL
BONOOOMIHY, riaGuHM BOMOMMM, OG'eMy BomM i DIBHS KHCHEBOTO
HACHYEHHA BOIHMX Mac. Y ranGOKMX BOZOHAMAEX 3 [IOCTAaTHIM
BofcobMiNOM estpodyBanHa BiOyBacthes Ayxe TOBON, TOAl AK B
MaJIONPOTOYHHX i HEIMTHOOKKX BOAOHMAX BOHO IPOTIiKa€e MPHCKOPEHO.
AHTpONOTeHHe BTpoQYBaHHA OXOWNoOEe BClo Oilblry KibkicTs
BOZHUX 06'eKTiB, POITAIOBAHNX HA PI3HMX KOHTHMHeHTaX 3emni. Horo
HACHIJIKOM € TOCWICHHS «LBITIHHA» BOZM a00 MAacOBHH PO3BHTOK
HuTYAcTHX (GEHTOCHEX) BOZOPOCTEH B 036pax i BOLOCXOBHIIAX.
Jina nonepepkenns eBTPOQYBaHHS HaMBAXUTHRIIINME 3AX00aMH €
— ofmexeHns 3a0pyauends BOHOHM GIOreHBMMH  eNEMEHTAMH
ITIEXOM OMMLIEHHA MICHKHX CTISHMX BOJ,

— CIBOpEHHA BOJOOXODOHHHX 30H 10 Geperax pivok,
BOAOCXOBHLL.

—  diTomeniopaltis, To6TO KyISTHBYBAHHS BHIIOI BOAHO! POCHHHHOCTI
B NpuGepesKHIX 30HAX JUis 3aTPHMAHHES OiOreHHUX €JEMEHTIB, 110
TIOCTYNAOTH 3 NOMIB, TBAPHHHKIBKYX (epm 1 Hacenenux wyHkTiB [7].

osep i

2. «IIpitinum Boan AK rigpodionoriaamii npouec, 05yMoBJIeBAN
eBTpodiyBanusM

Onwiero 3 HalBaICIHBIUINX GioMOrTMHAX 0COGNHBOCTEN BOROPOCTEH
€ 30aTHICT, 0 HAKOMMYEHHs a30Ty i docdopy Dpu 1X HamXomKeHni y
BOJIHE Cepe/IOBHIIE B 3HAHIH KiIbKoCTi. HasBHICTS IUX €/IEMEHTIB ¥ BOAI
CTUMYJIHO€ POSMHOXEHHA KITHH BOZOPOCTEH, IIOTEHUIHHI MOXIHBOCTI
AKUX A0 MOAULY Haaseuvaiino sucoki. Tak Microcistis aeruginosa
BIIPOAOBK BEreTalliHHOTO CE30HY MOXe YTRODIOBATY Bill OfHiel KoHTHHI
no 10° mamankie. ToMy 36araueMHs BOMM GiOTCHHMMI pPEHOBHHAMH,
ocobnmueo  asoroM 1 Qochopom, BHKIMKAE MacOBHIt  PO3BHTOK
BOZOpOCTel. ¥V BHCOKOERTPOQHMX BONOHMAX BHIOBE Pi3HOMAHITTA duiopa
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36inene. TlepeBaKAIOTs, B OCHOBHOMY, JEKUIEKA BHJIB BOAOPOCTEH, 1O
CTBOPIOIOTE 3HAYHY GioMacy.

YV MOpAX  YHAGcHiDOK  MacoBOTO  PO3BMTKY  BOJIOpOCTEd
CNOCTePIraloThCs TAK 3BaHi «4epBOHi nNpummBW». [Ipauudoro ix
BUHWKHEHHS € JesKi 3070T/cTi 1 AMHOGITORI BOAOPOCTI, MIO BHAIANIOTH
Hyxe HeGesnedHi 1A pub i Gararbox Ge3XpebeTHHK TOKCHHHI PEHOBHHH.

Y KOHTHHEHTANGHMX BoOfoHMaX, ocobnnBo B cnabonpoTounux
BONOCXOBUINAX, HAHGIMBINE 3HAYCHHS B POIBHIKY QITOINAHKTOHY IO
PpiBHA «UBITIHH®» BOIN MAXOTh CHHbO3eNEK 8000pocmi, B NEPLY 4EPry
BUIM DOAiB Apanizomenon i Anabaena. «lIBiTiHHAM» ue sBMITE
HA3MBAETBCA TOMY, IO YHACHIZOK MACOBOTO DOIBMTKY TUIAHKTOHHMX
BOZOPOCTEN Boja HaOyBac 3afapRICHHA (CHHBO-3CICHE, 3EIICHE, epBOHE,
6ypo-KOBTE) 3ANeXHO BiA MirMeHTauii BAmiB-30ymHUKiB. Po3MTOK
CHHBO3ENEHHX BOXOPOCTEH 7O PIiBHA «UBITIHAA» TiMITYETHCS BMICTOM
docdaris, meuakicTio Tedii i KanaMmyTHiCTO BoaH. 1UM NOACHIOETHCS
Tol (aKT, Mo B INBMAKOTUIMHHKX 1 KaNaMyTHHX PiuKaxX ¢dIBiTIHHIDY
BOJM OPaKTHYHO He OyBac.

Exonorivndii MexauisM («WBITIHHS» BOAM CKIAAHMI i 0ByMoBeHMI
B3a€MOZICI0 NPHPORHAX 1 AHTPONOTEHHMX HUWHHMKiB, Jo OCTanMix
BIIHOCHTBCA 3apETY/IIORAHHSA PIYKOBOTO CTOKY HANPHKNAN TaKuxX
PpiBHMHHNEX pivoK, sk JlHinpo, Jduictep, Bonra, Jow. Iicia sanupanns
BEJIMKHX TUIOIR CYILi, 8 Pe3y/bTari epexony Y BoLy GioreHHIX PeYOBMH
I yTBOpeHHA MUIKOBOZAMX 3aCTIMHMX 30M, J¢ BOAa IHTEHCHBHO
nporpiacrbesi 1 ©naGo  UGPEMINMYEThCA, CTBOPIOIOTBCS  HaHOUIsLX
CNPUSTIMB] KONOrisHi YMOBH JUIA MacOBOTO PO3BHTKY CHHBOSCIICHMX
Bozopocreit.

PospizHmOTS PisHi CTYNEH] «UBITIHHA» BOIK 3a/I€WKHO Bif KUIbKOCT]
6ioMacH, WO YTBOPIOETBCA:

+ B Mexax 0,5-0,9 Mr/mm’ — cniabie «piTinms,

¢ 1,0-9,9 Mr/aM® — moMipse,

4 10-99,9 mr/nM’® — inTencHBHE,

¢ rinepuitisms, kom Giomaca nepesuuye Hinbie 100 Mr/m’.

Tlia 4a¢c MacoBOrO PO3RHTKY (ITOMNAHKTOHY Ha NOBEPXHi BONORM
YTBOPICIOTECA CIM3OTIONIGH] TUHBKM, TPH 3NMTTI AKMX (POPMYIOTHCH
«IUTAMH UBITIHEA». Y HHX MOXXH2 BU/IINUTH IUIAHKTOHHY, HeHCTOHHY i
riNOHEHCTOHHY 30HH, MO 3alMalOTh Pi3Hi FOPU3OHTH BOXHOT TIOBEPXHI, a
3a 3aCapRICHHAM y MEKAX «IAM» 3MalbOBYIOTBCS 30HH 3ENEHOT,
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[image: image9.png]Gnaxurroi, 6ypoi i 6inoi miBOK, e BOAOPOCTI 3HAXOAATHCA Ha PI3HHX
eTanax AECTPYKIii. PasoM 3 OCHOBHOK XONOHICKO MIKpOLMCTica B
TaKMX TLNBKAX 3yCTPIHAlOTHCA 3HAYHO MEHII CKYMYEHRs IHIIMX BHIIR
BoiopocTel (Hanpuiian, adanizoMenona), a rTakox Gakrepii pisHHX
izionorivaux rpym i sipycn. Lij MikpooprasisMy yTHiisyloms oprauiusi
PEHOBMHM BIIMEPIMX i BiMMpaOYMX BogopocTedl. Taxum wurom,
CHARMU UGINIRHA» € OOCUmMb CKAGORUMI YIMEopenHAmMu (anbzo-
Gaxmepiansrumu), 8 AKUX BPOMIKAIOs HePesadcHo decmpyKuitini
npouecu posxnadanun Giomacu.

SaNexHO Bl HanpaMy BiTpY BeNMKI MacH BOJIOPOCTEH MOXYTH
srauaTuCA 10 Oeperis monocxoemma. Tak, B Kpemewayupkomy i
KaxoBcbKOMy BOAOCXOBHMIIAX HATOMH TNPAMYIOTh NIEPEBDKHO N0
MiBAEHRO-3aXi/[HUX GeperiB, a Maca TaKHX HAFOHIB MOXe JOCATATH
500 xr/m’. TyT BUMHKAIOTL 30HH 3aMOpiB, OCKIIbKH B aIbro-
BaKTepiaNIbHHX CKYMYEHHAX € TOKCHMHI CIIONYKH 1 CHOCTEepiracTees
HECTa4a KUCHIO.

OpraniaMH 300TUTAHKTOHY He MOXCYTh CIIOKHTH GaraTOKIITUHHI CHHbO-
3eNedi BONIOpOCT, IO BHIHMKAIOTE "LBITIHHA", depe3 IX BeIMKMI posMip,
KpiM TOro, iX BiAAKYIOTH €K3OMETA0ONITH. PHOH YHHKAKTb CKYITIEHB
CHHBO3EJICHHX BOJODOCTEH 3 THX K€ TNPHYHH. 3 TPEACTaBHHKIB
aGopurenHoi ixTiodayuu [Iinpa TpaKTHYHO JKONEH BHA HE CHIOXKHMBAE
CRHBO3ETEHI BOAOPOCTI, MO Ha€ iM MOMUIMBICTB PO3MHOXYBATHCA
Bi/IIOBIAHO CBOEMY BENFYE3HOMY GIOTHHHOMY MOTEHLjaTy.

Orxe, «UBITIHHA» BOAM — 6 €KOCHCTEMHE ABUILE, IIOB'H3aHE, NEPIT
32 BCe, 3 NEPETBOPEHHAM NMPOTOMHMX (TOTHUHHX) €KOCHCTEM B CTOAYI
(newtuuri) i wWo Mac rmuOoke KODIHHA B eBomOuiiHIA icropil
rigpocdepn [2, 3, 4].

3apuTaBENN Q)% CAMOKOHTPOTIO

1. @aKTOpH, WO CHOPHIHHIOIOTH AHTPONOreHHE EBTPOdYBaHHS
BOAOHM.
2. Po3spuTOK €BTPOGYBARHA Y NPOTOYHHX Ta HEMPOTOUHKX BOJHHX
SKOCHCTeMAX.
3. HazgiTe 03Haky “UBITIHHA" BOAK.
4. OxpecniTh NpUYHHA BHHAKHEHHS ABHIIA “HBITIHHA BOIN.
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Tema 9. TOKCHYHE 3ABPY/JHEHHS I HOT'O
HACIAKY JJS1 BOJHHX EKOCHCTEM

Thnan
1. Jhxepena TOKCHUHOTO 3a0pyAHEHHA
2. Peaxuia rifipoGiOHTIB Ha TOKCHUHY Oit0
3. TokcHKoMeTpis
4, UMHHMKY, 1O BIUTHBAIOTH HA TOKCHYHICTE XIMIWHHX PEYOBME jis
riapoGionTis
5. Peakuia riapo6ioTM Ha TOKCHuHY Q0 XiMiUHHX PEYOBMH B
TIPMPONHMX YMOBaX

1. Joxepesa TOKCBUROro 3a6pyanenss

Bee pisHOMaHITTa 3a6pynHeHb, AKi HAIXONATH HO BOAOWM MOXHA
YABUTH HAcTymHOW cxemowo (puc. 2.3). 3 XiMiYHMX pEHOBMH, MO
[OCTYNAIOTS Y BOOHMY i3 CTIYAMMHE BORaMKt (TOKCHKOTEHHAM CTOKOM) i
aTMOCQEPHHMH OFIaAaMM, BEJTHKA YaCTHHA BUABIACTHCS TOKCHYHOIO JUIs
rinpoGioHTis. PeuoBHHM, IO BONOAIOTHL TaKOK AiCIO, HA3WBAIOTH
moKcuKarRmamu, 3 caM IPOLEC HANXOUKEHHA OTPYHHUX peqOBHH Y
BORHI 00'ekTH — moKcudgirauicio.

Tokcudni peqoBMHH OYBalOTh IIPHPONHOTO  [OXOMKEHRA 1
CHHTE30BaH} JUOMHHOIO — KCeHoDiomuKu.

OTpyeHa TOKCHKAHTAMM BOXA 3 COPE/OBHINA KHUTTe3abe3nevuenHs
HepeTROPIOETLCA B CEPENOBMINE TOKCHUHE, TOOTO ArpecHBHE, BOPOXE
JUIA HOPMANBHOTO iCHYBaHHA TifpoGioMTiB. ¥ TakoMy cepenioBHuli
Gionoriuni NpoliecH NPOTIXAIOTh 32 IHMMMH  3AKOHOMIPROCTAMYA.
ICTOTHUM 9MHOM 3MIHIOIOTBCS TIpollecH (opMyBaWus | Hamika
NONy/IANiiH Ta CTPYKTYpa rifipoGiolieHosis.

Tlepenik KceHOGIOTHKIB, IO NOCTYnAlOT B wHasemai i Boani
€KOCHCTEMH, 3 KOXHMM POKOM pocre. 3a JaHHMM MDKHapOZHMX
NPHPOAOOXOPORHMX Oprayizaliii KUTBKICTh CHHTE30BAHMX | BUAUIEHNX 3
NPYPONHMX DKEPEN TOKCHAHMX PdOBMH BXKC TiepeBHLGMIA 6 MIH. i
NpPOROBXYE 3pocTatd ImopiuHo npuGmmsHo Ha 5 %. Mesxi 3 HuX
BIUTMBAIOTE Ha CTIAAKOBICTL BONHEMX TBAPHH, TIPOBOKYIOTh BHUHMKHEHHA
nyxuH (y pub) i HAPOLKEHHS NOTBOPRAX 0COGUH.
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[image: image10.png]Criuni BOAM NPOMKCIOBYX INAHNPHEMCTB, AK SPABAJIO, MICTATE LiNAR
KOMIUIEKC TOKCHKAHTIB Pi3HOY XiMiuHOT NPUpPOAH.

BIv#B TOKCHKBHTIB Ha BOAHI EKOCHCTEMH Mae KOMIUIEKCHHMit
XapaKTep, a POk OKPEMMX KOMIIOHEHTIR HE 3aBXIH MOXHA BHININKTU i
ouinuTh. CintbCoKo26cn00apCyKUIl CIIK 3 TIONIB MICTMTD NEPEBAXKHO
SATMINKA TIECTHUMAIR, MiHepansHi i opraniumi jpoGpuea. Brpogomx
OCTAHHIX JSCATHIITE 3a0pyNHEHHA BOMHWX ©KOCHCTEM 3aMMUIKaMK
necTHIMAIE Oyno ofHierw 3 IoHalirocTpiumx npobnem. ToxcuxaHTH
TDOCTYDANME Y BOZOMMM 3 CLILCBKOIOCHONAPCHKHMM CTOKOM, ICI
MACOBHX 2BiaOMWIEHb TONIB, i3 CTIUHMMHM BOJZAMM IIANPHEMCTB, IO

! nepepobiaoTh  Lykposui Oypak 1 MiATMPHEMCTB, MO BUPOGASIOTH
IHCCKTHIWIH.

VY 50-80-i pp. XX cTomiTra y pisHHX KpaiHax CBiTy IHPOKO
3aCTOCOBYBANMCA fioyudu [Tt GopoTsOH 3 TaK 3BAHHMM WK IMBHMH,
a0 «CMITHUMI», TigpoGioHTaMM: JIMMHHKAMH KPOBOCHCHHX KOMAax
(incexmuyudu), wrimamy  (axapuyuou), BOIHAMU  MakKpodiTamu
(cepbiyudu), BomopocTiMH - 30yOHHKaMM  UBITIHHA»  BORHM
(anvziyuow), MOMOCKAMM (MomlocKowudu), «CMiTHUMIM» pubamn
(ixmioyuou). Yipote nocnimkeHHs BIUTMBY Gioumais Ha rinpoGionTie i
BONHI ©KOCHCTEMH B NIIOMY TOKa3ajiH, MO BOHH MaiOTh BETHKY
KUBKicTh HeGwKaHUX NOGTMHUX eexTin | ICTOTHAM MMHOM NOPYLUYIOTE
eKOJIOTiMHy PiBHOBAry y BOZOHMAX, y 383Ky 3 SuM IX 3aCTOCYBaHHA
OCTaHHIM 9acoM oOMeKyeTheH 260 nobRicTIo 3a6oponseTses.

OxpiM 3a6pynHeHHs aHTPOTIOTEHHOTO MOXOMKEHHA TOKCHYHICTH
BOZHOrO CepejloBlilla Moske GyTH 0GyMOBIIeHa KHTTEMIANBHICTIO CaMuX
riapoGionTiB (mpupodna moxcwunicms). Tax, min wac macoporo
PO3BHTKY CHHBO3CNICHMX BOROpOCTEH («uBiTiHHA» BOAM) Yy BOAHE
cepeloBHIle TIOCTYIAE 3HAaYHA KUIBKICTh TOKCHYHMX MetaGoiiris, aki
MOXYTs TpuBOMTM A0 3arHGeni zoomnankToHy i pub. Cepen Hux
HaHGLIBI! HEDEsTeUHl WIKaIoidu, WO BHIVHKAOTE BAXKI YpaXKeHHS
HePBOBOI CUCTEMH Y JTroneH i TRapum.

Bomopocti  MIKpOUMCTIC BHAINMOTE Yy BOZY UUMA KOMILIEKC
TOKCHYHUX PEYOBHH, EPEBAXHO NMENTHAHO! MPHPOIX, 4 adanizoMeHOH
- peuopwnH, Omm3pki ro cpoi#t Aif Ro TokcHMis AMHOMITOBHX
Bogopocted.  Cepen  MOPCHKMX — NPEACTABHMKIB  TOKCHYHOTO
GITOMIAHKTOHY HaMGLBIN BILOMA 30JOTHCTA BOAOPICTH, O BHKIMKAE
Tak 3Badi 9EpBOHI MPHIMBM, a Ha ATIaHTHIHOMY moGepexoki CIIIA
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[image: image11.png]cTany 3puYaiiuMy «Gypi NPMIHMBHY, HOR'M3aHI 3 MACOBHM DO3BHTKOM
PisHAX BHAIE JMHOGITOBHX BOBOPOCTeH, NIepeBaKHO TOKCHUHHX.

Bupuennsm BrumuBy TOKCHuHOro 3abpyamenHs na rimpobioHris, ix
YIPYNOBAHHA | €KOCHCTEMY B HLTOMY 32HMAETECH 800HA MIOKCHKONOZIA.
BoaHa TOKCHKOJIOris € OAHHM 3 HAIPAMIB AHTPOMONEHHOI IiAPOEKONOTI],
Aka BHBYAE Mirpauito, aKyMyJAuiEo i TpaHCPOPMANI0 TOKCHYHMX
PeYOBHH y BOAHMX €KOCHCTEMAX Ta iX BIUIHB Ha JKHTTEALIBLHICTH
riApOGIOHTIB HA OpraHi3MeHOMy, NOMy/uii i GiOLEHOTHYHOMY PiBHAX
[2,7,15).

2. Peaxuia rizpobionTis na roxkcuuny miso

TiapoGioHTH pearyloTh Ha TOKCHKaHTH [UO-PI3HOMY, 3aJIeXKHO BiA
BHOOBO! NPMBANEXHOCTI, BiKy, CTari, OYHKIIOHANBHOIO CTaHy,
WMCENBHOCT! MOTyNAuii, BmicTy KucHIO y Bopi i GaraTbox iHmmx
wiHAMKiE. Peakuia (siaryx) rizpoionTis Ha Aif0 TOKCHYHHMX areHTiB —
inmokcuxayia, a6o rTokcuHui edexT, BWARIACTBCA HAa TeHHOMY,
XPOMOCOMHOMY, ~ KJIITHHHOMY, TKAHHHHOMY, OpraHi3MEHOMY |
HAZIOPTAHI3MEHOMY PiBHIX.

THin  moxcuunum edexmom po3yMilOTs NATONOTIYHI 3MiHH Y
yskuionyBaHR] OpraHisMy NiZ BIUIMBOM TOKCMKAHTIB. BiH 3a/1€XHTh
Bix XiMi4HOT Npupoau OTPY#HOT peyoBHHH, 1T BMICTY B HABKOJIMIIHBOMY
cepenoBHLli, ocobmuBocTed MeraGonisMy riapoGiOHTIB KOHKpETHOro
B, aGiOTHYHMX YHHHMKIR BOMMOrO cepedoBuma (TeMnepaTypH,
BMicTy y Boai xwcHio, pH, >xopctkocTi Boam i i) a Takox Bix
TPHBANOCTI Afl TOKCHKAHTA.

Bonna  toxcmxonoris  30cepe/kye  ysary  Ha  edextax
HagpopraHizmennore (momyasuii i Giomenosu) pisus. Edexrn ma
cyGrriTuiHOMy piBHi € mpenMeToM creuiansHMX UHTO(IONOTIHAX
JOCNIHKEHb, & BUBYEHHAM BIUIMBY TOXCHKaHTIB Ha IMIMGWHHI poLecH B
XpOMOCOMAX i TeHaX 3afiMacThCA TOKCHKOTEHeTHKAa | MONeKynsapHa
Giostoris.

Tokcuni edexTy, BUKIMKaHi Ha HIDKIHX PIBHAX OPrasisaiii xusoi
Matepii, 3a3puuail HiBEMIOIOTLCS HA BMIUMX PIBHSX i TOMy He 3aBXIM
BUABNAIOTECA Y BMIUMEX PEAKIiAX ripoGIOHTIB, Xoua BOHH MOXYTh
BigirpaBaTH Iyxke iCTOTHY posb B NPOLIECAX CNAIKOBOCTI FeHETHUHHX
O3HAK i BIATBOPEHHA NOTOMCTBA Y BiianeHimuii nepioa.
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V sommmx pocnus (Mikpo-, Maxposomopoctedt i BBP) nafibinbm
1I0KA30BOI0 PEAKLHEI0 HA TOKCHUHY A0 € 3HYDKEHHS {HTEHCHBHOCTI 260
LOBHE TpUNUHeHHs (OTOCHHTe3y. PeuoBMHHM, MO BIUIMBAIOTH TaKUM
NHHOM, Ha3WBAIOTECS Inzibimopamu pomocunmesy. Jlo HHX, 30KpeMa,
BiAHOCATBCH BaKKi MeTanu (0coGNMBO Mifb i LWHK), NECTHURM i iFumi
xsopoprauiuni criomykn. Tlim srnmsom inriGitopis QorocuHTesy y
GORHHX POCITHH MOXUTHBI JiBa THIY PeaKuil

a) DpurHideHNs GOTOCHHTesY i 3POCTAHHS {HTEHCHBHOCT AMXAHHA AK
11pOAB RECTPYKLIRHAX TIPOLECiB;

6) mOoBHe MPHUTHiYeHHA AK (OTOCMHTE3Y TaK i JMXAHH:, YHACHIZOK
woro pocanua ruue. [Ipn upOMy Y BOAOHMAX BMHHMKAE KHCHEBHH
AedimT | THHYTH TBAPHHHE.

Buuti BORHI POCIHHM NPOXOAATE PisHi CTafil BiAMBpaHH:: CIIOYATKY
IMIHIOETbCA 3a0apBIeHHA JHCT — i3 3€I€HOI Ha XOBTE, Bype abo
KOpHYHEBe, [IOTIM JMCTA B'siHe, BTpadae Typrop, i ix GioMaca NOCTynoBo
posnanaeThes. OHOKMITMHHI  BOZOPOCTI WiIaloThes JIisucy, a
UPOIYKTH iX PO3KIAJAHHS POUHHAIOTECS Y BOAL.

BinpisHary XuBi KAiTWHM BopopocTel Bil MEpTBHX i TakHX, o
POBKIAZAIOTECA MOXHA 33 ONOMOroio CoemianbHux Gappuwkis aGo
JIOMiHecIenTHOT  MIKPOCKOTIE: kMBI KIiTHEM CBITATBCS  34CKPaBO-
*(ePBOHMM KOJIbOPOM, HOLIKODKEHI — MATHHOBHM, MEPTBI — 3€/ICHHM.

YV meapun (Gesxpebersi, pubn, sumi Bommi xpebeTni) rocrpe
OTpyeHHs HafiacTille 3aKiHGyEThCs CMEPTIO OpraHisMy, TOMI AK TIPH
XpOHIYHOMY OTPYCHHI ~BMHMKAIOTH Di3HOTO POy  HODYIIeHHA
scurTeniamsroeti. Toxcuxos (abo «xiMiyna xBopo6a») BUBUCHUH JOCHTE
|IOBHO JIMIlIE Y TETUTOKPOBHIX TBApWH, y MeHIil Mipi — y pub i maibie
40BciM  He pmocnimkedi y OesxpeGeTHMX. BaiiHBOIO  03HAKOK
XPOHIYHOTO OTPyeHHs GesxpeGerHUX € SHIDKCHHA TUIOMOYOCTI Y pai
1OKOMiHb, IO BU3HAYACTBCA NPH NPOBENEHHI CTELIANBHHX TPUBAIAX
(XpOHiMHHX) ©KCIIEPHMEHTiB i3 3aCTOCYBAHHAM /OCHTb CRIIAIHUX
METOIB.

Benuxe 3HaueHHA B mpoleci IHTOKCHKalii riapoGioHTIE Mae
Kouyenmpayia moxcuxanmie. Bucoxi KoHUeHTpauil BHKIHKAKTH
rocTpy iHTOKCHKaujio, Mo TpuBouThL Ao 3acnbemi riapoGiowris 3a
KOPOTKMIf MaC: TOJMBM, XBUIIMEM i HABITh CEKYHIM. 3aruberni TBapKH, K
NpaBMINO, TepeNYIOTb CYJOMHM, TajgbMyBaHHA a00 KOPOTKOUAcHe
[PUCKOPEHHs PyXy Y BOAI, 3MiHa monoxenws Tina (y pub — pyx «ia
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[image: image12.png]6o11i», TIONOMEHHA HUBOTOM JOropH), achikcis, BUILTHTYBAHHS 3 BOIM.
Inoni y Teapud 3MimiocThes 3abapBreHHs Tina. Y TiLIRCTOBYCHX
PaKonoRIGHUX, ANA AKHX XaPAKTEPHE aPTEHONEHETHYHE PO3MHOIKEHHS,
MOy cnocrepiratucs abopr (Bukun) seup i eMGpionis, obepransui
pyx# Tina HaBKOJO CBOET Oci.

Hepucoki KOHUeHTpalii TOKCHKAHTIB Ha NEPIIMX eTanax Aii MOXyTb
MaTH CTUMYMIOKOYUH BIVIMB Ha rMApoGIONTIiB: y BOZOpoCcTeH i Bruimx
BOZHMX ~ POCTMH  fIOCWHOETLCA  (oTocuHTes, y  Gesxpebernux
30IMBUIYETECA PYXIIMBICTS, MOXE HABITh 3POCTATH IUIOMOYICT, PHOM
TIPOABAIOTE O3HAkK 30y/KeHHA. Ane Taki ABMIUA THMYACOBI | MBUIKO
SMIHSAIMCS TATONOTIYHKMME O3Hakamu. Possumox inmoxcuxauii, sx
TpaBuilo, NPOXONUTE TPU CTANIL: crmumpnauia, denpecin i sazubens.

Pubn i GesxpeGeTHi TBaPHHN MOXYTh TPHBAIMI Yac HAKOTIMYYBATH
OTpYTy B CBOIX OpraHax Ta TKaHMHAX. Y PHO TOKCHMHI PEYOBHHH
ePEBAKHO AKYMYJIOIOTECA B TieaiHni, cene3iHLi, JKMPOBIH TKaHMHI,
B3arali B Jlimifax, B AKMX BOMM fgoGpe posammHi  (30kpema,
xntopopraniuni nectuummy ~ JUT, rekcaxnopas). VY  MOMOCKIR
TOKCHKAHTH HAKOMMYYIOTBC B MaMTilinili OOPOXHMHI, B nosi (y
JBOCTYJIKOBMX MOMIOCKIB) i remaronaHkpeaci. JlesKi TOKCHKAHTH
aKyMyIOIOTBCH B M'A3aX.

VHAcniiok HAKOMHYEHHA TOKCHKAaHTIE y puG  po3BMBACTBCR
KymyanmusHuit moxcuxos. TIpn piskux neperiazax TeMIIepatyph BomH,
nediuuri xucwo, B mepenuepecToBMi TNepion i DiA wac mepecty
HAKOIHYEHA OTPYTA MOMKE IIEPEXOAMTH B KPOB | BHKIMKATH TOCTpe
OTpYeHHS. Hanpuician, ocetpoi pubn, mo 3ailicHIolOTH  nanmeki
HepecTOBi Mirpanii i npoxoasth uepes 3abpyaHeHi TOKCHSHHMH
PpeYOBHHAMH ‘aksa‘ropii', THHYTB Maibke Bipasy Iicias RnOYaTKy
BHMeTyBaHHa ikpu. Xmwxi pubu (Cyaax, wyka, Xepex, OKyHb) MOXYTh
TPHBAMIT MaC HAKONMYYBATH XJIOPOPraKiuHi NECTHIMAN, ANe THHYTH B
CTaTEBOIPINOMY Billi N wac HepecTy, KOAM HAKONMYEHa OTpyTa
NOTPAIUIAE B KPOB i FOIOBHMMA MO3OK.

PuGn i xpynHi GesxpeGerni, ocnabneHi ynacaiok KyMyTATHBHORO
TOKCHKO3Y, HaCTille CTAIOTE KEPTBAMK  XIDKAKIB, BPOKAKTHCH
HaTOTEHHMMY MIKPOODraHIIMAMH, 2 TAKOK MEHII 31THi MPOTHIIATH
€KT0- i eHNONAPA3HTAM. Y pu BHHEKAIOTH TOKCHKONAPa3urosH, To6To
3Mil0aHI 3aXBOPIOBAHHA, B JKMX TOKCHKAHTH i NAapaswTd 0ocnabamots
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rocromaps i BHKTMKaKOTh  Horo  sarubens. Ilpu  macosmx
TOKCHKOMAPA3UTO3AX PHOHE TOCTIONAPCTBO 3a3HAE 3HAYHIX SOHTKIB.

KyMynSTHBHMH TOKCHKOS MOMKE BMHMKATH He TUlbKM YHACHifIOK
NpPIMOro TMOTAMHAHHS TOKCHKAKTIB 3 BozM. Onmiewo i3 crenpdignux
0COBNUBOCTEH BONHWX ©KOCHCTEM € nepedaud MOKCUKAHMIE NO
mpoiunux nanyozax: Bin Bopgopocted i HaHOpOCTINIMX, IO
3aCBOIOIOTbL  XiMi9HI pEYOBMHE 3  HABKONMWHLOTO  CepejloBHNIA
OCMOTHYHMM HLIIXOM, A0 rimpoGionTis-anbrodaris, Bix HUX — IO
MHEpHHEX prb, IO XapuyiOThCA TUIAHKTOHOM, i Jam 10 XWXKAKiB, MO
[10iRat0TH MUpHIX pHG. Came Xipiaky (LIyka, OKYHb, CYlaK, Kepex), o
3aBepUIYIOTh TPOGIUKI JAHIIOTH BOIHMX EKOCHCTEM, Ralypasnusiusi,
OCKLTBKH BOHY BHCTYTIAIOTE KiHUEBHMH KOHLEHTPAaTOPaMU TOKCHKAHTIR
¥ TpOQIMHAX NaHmorax.

V npoMbKHAX NaBKaX TPOGIMHMX NaHLYOTIB TAKOK BinGyBaetbCa
HaKOTFeHNs Tokcwkawtis. Hanupuknan, aadmii i imwi rinserosyei
pauxu-QGUISTPATOPA  aKYMyMIOIOTh  XJOPOpraHiyHi NECTHUMAH A0
KOHUEHTPAUiH, 10 NEPEBMILYIOTH ix BMICT y BOMi B THesui pasis. Sk
HOCiT TOKCHKANTIB BOHY HeGeaneusi A opraHismis, o ix noinatoTs. Y
To# XKe HaC, BIAYUAIO4H TOKCHKAHTH 3 BOIM, GLIBTPaTOpH BHCTYIAKOTE
SK aTEHTH CAMOOYHINEHHA BOARHX Mac.

HeratupuuM TPOSBOM HAKONHYEHHA TOKCHKAHTIB y TPoOdiMHKX
SaHIJOTaX € OPYWIEHHs BiXTBOpents GesxpeGerni i pub, mo Befe 1o
nocTynoBof Aerpanauii rinpodayHH, SHWKEHHA BUAOBOTO Pi3HOMAHITTS
i amemmenns Gionoriusoi npomyxrtHpHocti Bomoim. Taki 3MiHR
XapakTepdi He TiMbKM ans IAHKTOHHIX OpraHisMie, age i s
MEIIXAHMIB AOHHHUX BiAKIaesb, ¢ TOKCHKAHTH HAKOMHYYIOTLCA pasoM
3 OCIZAloNHMH  3aBHCAMMH  YACTHHKaMn i BiZIMEPIAMH
300TIAHKTOHTAMH. 3 My/Ty TOKCHKAHTM TOTPAlULAOTh B Opramisv
noHumx GeaxpeGeTHiX, a uepes HuX — 0 Genrocoimunx pub. Crmymine
KyMyAfYil MOKCUNHIX PeuoSuH GeHmOCHUMY OP2aIsMaML MOdice Gymu
SHEUHO GuUM, HINC MAGHKMONHUMY, YHACTIOOK %020 Genmocoidwi pubt
(1w, Cazan, com, Rum) i3 3a6pYOREHUX 8000%M NPEOCTAGIRIONT, 3a2PO3Y
O 300POS’A NPU CHONCUBAHHT IX RIOOUHOIO.

Ilicns Beenesus y Bopoiivu  Vipainu pociMHOinEMX — pub
IanexocxijHoro paysicTHuHOro KoMiekcy (Ginmi amyp, Simmit i
crpokaTuii ToBCTONOGUKK) cOpMYBanca HOBI TPOdiUHI NaHIOry, NO
SKUX TOKCHKAHTH TIOCTYNAKoTh B opraHisM 1x puG. Tak, moianktodar

85




[image: image13.png]Gimnit ToscTOMOGHK OfepXye iX B OCHOBHOMY uepes (ITODNAHKTOH, a
CTPOKaTRI TOBCTONOGMK — Hepes 3001utankron. [Ipu noinansi BruX
BOIHHX POCHHH TOKCHKAHTH TIOCTYR)0Th B oprastiaM Gitoro amypa. ¥
OpFaHi3M HOPHOTO aMYPA TOKCUKAHTH MKYTb MOCTYNATH B 3HAMHMX

KUTBKOCTSX 4epe3 MOMOCKiB-GilbTpaTopis, o € HOTO OCHOBHHM
xopmom [15].

3. TokenKoMeTpin

KinbkicHe BUMIDIOBARHA TOKCHYHOCTI OKpeMHX XIMIMHMX pedOBHH
abo IX CyKymHOro BWIMBY Ha TiAPOGIOHTIB OIEpXano Hasmy
moKcuKomMempin.

ITpu xinbkicuil owiHui Aji TOKCUKAHTIB HA riAPOGIOHTIE OCHOBRMM ¢
BCTAHOBICHHA KPUTEpilB TOKCMUHOCTL. Bpakaethcs, WO Takum
TIEPBUHHHM KpHTEpIEM € cMepmuicmns (1emansuicmy). Y TOKCHKONOTiT
CMEPTHICTE TiAPOGIOHTIB € KUIBKICHMM NOKAZHMKOM MOMUTHBORO
3MEHINEHH: NpUpoxHOi momysanii abo naGopaTopHOi KyJBTYPH mia
BIUIHBOM TeBHO! KOHIEHTpanii XiMiYHOI PEYOBHHM 34 NEBHWA vac
nepeSyBaHHs B TOKCUMHOMY CepeioBHuL. OCKiNskH OCOBHHHE OHOrO
BUIMIATY MRIOTh PisHY 9ymIMBicTB I CTifikicts 0 ommiel i Tiel x
pevornunmy, ix saruGens Hactynac 3a pisnui yac. CTaTHCTHIHO OTPUMAHA
KOHUEHTpanis, mWo BiAmosinae 50 %-Hil cMmepTHOCTI miAmOCTIAMMX
TBADUH, HA3MBAEThCA  MEMIAHHOIO  JIETANBHOI0  KOHIEHTpaUiclo.
BHKOPHCTOBYIOTE TAKOXK 3BOPOTHHH [IOKA3HHK ~ GUNCHEAHHA.

Tipu cnocTepeskeHHsX 3a POC/HMHHMMH OpraHi3MaMHM KpHTepiem
TOKCHYHOCTL 3a3BMYafi CIY’KHTh IpHTkiueHHs a0 NOBHE NPUIMHEHHS
dorocunresy.

Tlin upmaueicmio posymiloTs BHAOBY BNACTMBICTH pearyBaTH Ha
M'iHiMaJll:Hi KOHUEHTpALii TOKCHKAHTA B HABKOJMIIHBOMY CEPELOBHIL,
M emidiicnie  (pesucmenmuicnio) — 31aTHICTL  BUTPHMYBATH
MaKCHMATbHI KOHLEHTPaHi] TOKCHYHHX PEOBUN, a MiX Reperocumicno
(mnepanwkm) — MOXUIMBICTh iCHYBaTH B MNEBHOMY AialaszoHi
KOHNEHTpaNii TOKCHIHHX pedoBUH [15].
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4. YAANHKY, (10 BIVTHBAIOTL HA TOKCHSAICTL XiMiTABX PeYOBHH
A% TigpoGioHTiR

OKpiM KOHUEHTPAL] TOKCHKAHTIB | TpRBaocTi X Al Ha rigpobionTis
KinueBMH pesyasTaT iHTOKcHKamii (3aruGesb, MOPYWEHHS MKMITEBO
BMKTHBHX (YHKUiH), AKHA JOCATAETRC 3a TeBHWH Mepion wacy,
3a7eXUT Bifl CYMiCHOT Jil TOKCHYHHMX pedoBHH i MpHpoaHuX isuKo-
XiMIMHMX UHHHHKIB BOJHOTO CEpEfOBMINA, Cepen sKux HaiiGinbme
3HAYEHHS MAIOTh HACHYeHHA kucHeM, pH, BMicT BymIekHCnOTH,
saranbHMit BMICT OpraHiyHMX pEYOBMH Yy BOXi, TBEpAicTh BOIM,
COJOMICTE, TEMITEPATypa Ta OCBIT/IEHICTS (151 BOIHIX POCIHH).

Ha i kicregozo dedhiyumy iHTOKCHKaUis PO3BUBACTECA 0COOIHBO
roctpo. Hait6inpm sickpaBo Le BUABISETECA Y aepoGrmx rizmpoGionTis,
Tomi X foHMi TBApUHM, Ao6pe MPUCTOCOBaHi 10 aHAaepoOHMX yMOB,
b moKcuKopesucmentmni. 3a RECIPUATINBHX YMOB, Y TOMY wucni i
TOKCUYHOCTI CEpPeOBHINA, TaKi OPraHisMHM HEpeXOpsTh 3 TKAHWHHOTO
AMXaHHA HA TNiKOI3, IO 3MEHUIYE X 3aNEKHICTL BiX BMICTY KHMCHIO Y
BOIHOMY CEPEIOBHIIL.

36insuiennns memnepamypu BOW TIABMILYE, A OPH 3HAUHOMY
spoctausi (momax 25-30 °C), wWaBmaki, TpPUTHIYYe GepmeHTaTHBHY
axTHBHICTb, MOB's3aMy i3 3aGesriedeHHAM npoueciz GioeHeprernkn B
oprasismi rinpoGionris. Mpu Temmepatypi Hivkue 10 °C ToKCHUHICTH
BHSRIACTHCA 3HAUHO cnabe, Hix, nampuwian, npy 20 °C. V sumosnii
epion, KoM rigpofioNTH SHaXOAATECA B CTaHi aHaGiosy, TokcHuna Aid
XiMIYHHX PEHOBHH 3HaYHO MEHID Bupaxera. Hapmaky, npu mizsmuenHi
TEMNICPATYpH BOZW 33 MEXi OTITHMAIILEMX 3HAYEHD NPOABH TOKCHYHOCT]
XiMIMHHX PevoBMH Pi3ko TIOCHIOIOTECA. LM noacHioeTsen ToH dakr,
o TpH CKMZAHHI y BOHOWMMM MIFIFpiTX BOJ TEIVIOBMX | aTOMHMX
€/IeKTPOCTAHUIH HABITh HEBENMKI KOHUCHTPAIi TOKCHYHHX PE4OBMH
CTatOTh COCTPO TOKCHYHMMH /711 6araTsoX rifpobionTis.

Tipy  KyMyNsTMBHOMY  TOKCHKO3i pnb  JeTalbhi  BATMALKH
CrOCTEpiraloThCs B YMOBaX pisKOro Tepenagy TeMIepaTyph BOIM.
Baarani, piski 3MiRu eKONOZiMHUX HUHHRKIS CepedosuINa CRPUAIOMY
ROCUNEHHIO IHMOKCUKAYiE.

Cononicms BOgM TaKOX {CTOTHMM YMHOM BIUIMBAC HAa piBSHb
TOKCHYHOCTI, YHACHAOK HOTO NApaMeTpH TOXCHYHOCTE IS MOPCBKMX i
npickorommx  TiapoGionTie noMiTHo pospianmoThes.  ToxenaHicTs
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[image: image14.png]BOKKUX METARIB /1S BOXHHX POCTUH (PACKA, €MOMeS) 3HAYHO 3a/IECKHT
Bill piBHS OCBiT/MIEHOCTI.

Dizionvzo-Gioximiunuil mexanizm Oii na eo0ui opzanizmu

Y ToKcHUHOMY CepeoBHII} BiNOYBAETECS TIOPYIIEHHA 0OMINY Ginkis,
SKHMpiB, BYreBoAiB i BiTamiHiB, TOGTO HPaxTUYHO Beix MeTabomivHuX
LMKITIB,

ToxcHkanTy MOXYTH NposRnsTH 1 cneundiuny Al BiaHOCHO
oxkpemux Qywxuifi opramismy. ToMy pospisusmoTs oTpyiiHi peuoBuHu
3aranbHOi Aii i OTpYitHi pedoBHHH cneubiYHOT A

Brie TokcukaHTIBE Ha pu6 sKHaHnOBHille BWABJIAETBCA MpH
MABMIIEHIH TeMnepaTypi BOAM. 3 MOHMWKEHHAM Temneparypu pubu i
GeaxpeberHi nepexoniTh B CTaH, GMu3bkHil 10 aHabio3y, 1 MpakTHYHO He
TIpOABNSIOTE O3HAK iHTOKCHKaNii. Hapmaku, AKIO TeMmepaTypa
nepepunrye 25 °C, Bei UTTEB] HPOLIECH NPHCKOPIOIOTHCA, IOCKITIOEThCH
O6GMiH pe4osHH, a BiAOBIIHO, NOCHIIOETHCS | TOKCHYHA Hisl.

Tlpy  Ttemmeparypi Bumme 30 °C, sxka Oysae y BomoiiMax-
OXONO/PKYBAYaX €HEPreTHIHUX OG'€KTIB, TOKCHUHICTh 3aGpyAHIOIOMHX
PeHOBHH 3pocTac y GaraTo pasiB, Hanpmirag Miai i kafmilo — Ha Tpu
TOpSAKH. 3HawuHOW MIPOI0 ne MOR'I3AHO 3 AKTHBHICTIO (epMeHTiB,

OCKLTBKM GUIBINICTS TOKCHKAHTIB BUCTYTWAIOTL K (EPMEHTHI OTPYTH
[15).

5. Peakmis rigpobioTa Ba ToxeHany Air0 XiMiTHRX pedOBHR B

NPEPORLBX YMOBAX !

Tlics HaXOKEHRA y BOMMI EKOCHCTEMHM TOKCHMHI PEUOBKHH B
TEpUTy YEPTY B3a€MORIIOTh 3 MIAHKTOHHMMH OpraHisMamu. Y opraismi
PaxonoAiGHIX-GLILTPATOPIB BOHY HAKOTIHYYIOTHCA B OCOBIHBO BesHKil
ximvkocti. ToMy @insmpamopu sucrynawms Ak nepuiuit Gydep, WO
TpuiiMac OCHOBHHE TOKCHMHHMI Mpec Ha ceGe, MCHIIYIONH THM CaMHM
HeraTUBHUi BIUIMB Ha OpraHisMuy iHummx TpodivHHX piHiB. BHaciigok
1IBOTO BOHH TIEPUINMA BUIIAZAIOTH 3 CKJIALY IUIaHKTOHY, O IPHBOAHTH
JO 3MIHH B HBOMY JOMIHAHTHMX BUIIFB.

SHIKEHHS inTeHcHBHOCTI CTIONUBAHHA 3001LIAHKTOHOM
NNAHKTOHHUX BOZXOPOCTEH NIPUBOAUTS JIO IHTEHCHBHILIOTO iX PO3BUTKY,
K O BUHMKHCHHA «HM@intinna» €00u. OPrasisMM 300TUIAHKTOHY
B3arani yyTameinn g0 Aii 6araTbox TOKCHKaHTIB, HDK BOROPOCTI, TOMY
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[epBHHHA MPOMYKNiA B YMOBAX HEBHCOKOrO TOKCHYHOTO 3abpynanents
MoXe HasiTh 3POCTATH YHACHNOK OcNaGieHHs Npecy 300TIaHKTOHY Ha
iTomnankToH. OXHOYACHO 3 UMM 3POCTAIOTh i TIOKA3HUKE PO3KIARAHHA
(aecTpyKuii) ITONAHKTONY, IO MPUCKOPIOE CAMOIAGPYOHEHHA
80000M.

TOKCHKAHTH Y BOJHMX €KOCHCTEMaX PO3MOAUIMIOTHCS  Mik
KOMIOHEHTAMHE TUIRHKTOHY HepiBHOMIPHO i Iie TIPHBOAMTH [0 KOPiHHOL
nepeGynoBH CTPYKTYPH ILUIAHKTOHHMX YrpynoBaHb. SIk mpasano, Taxi
nepeSynoBH 3MIRCHIOIOTECA B TPH €TANH.

Ha nepuiomy emani icTOTHO KOJIMBAIOTHCA MOKA3HUKH HHCELHOCT] |
6i0MacH IUIAHKTOHBMX WONYSSIfi, MO XapakTepusyeTbca SK eTan
«PO3FOMYBAHAA) CHCTEMH.

Ha dpyzomy BifOyBacThes 3MiHa JoMiHanTHHX GopM, sKa Nonsrae B
ToMY, L0 BUAM-AOMIHAHTH i CyGHOMIHANTH NEPEeXOAAT: Ha APYTHH Nuian
a60 30BCiM 3HHKAIOTH, 4 IOMIHAHTaMM CTAOTH BUAM, K1 paHime Oyinm
npyropaasumy. Taki 3MiHM Halfvactime MaloTh CTpHOKONOMIGHMI
XapaKTep 1 BMABAAOTLCA [JOCATIIA TIEBHUX KPUTHYHHX 3HAYEHB
KOHUCHTPALLi TOKCHKAHTA.

Tpemiii eTan XapakTepusyeThCA DOBHOK 3MiHOI CTPYKTYpH
riapo6iolieHosiB NpH 3aranbHill TEHACHII A0 3HIKEHHS YHCENBHOCT] |
GioMack okpeMux TUIAHKTOHHHX BUJIIB.

V pasi Tpusanoi Ail’ TOKCHKAHTIE MOXE IOBHICTIO 3HMKATH
GITONNAHKTOH,  YHACHIZAOK  4YOTO  NPHIMHIETBCS  GOTOCHMHTER,
NOpYIIYIOTHCA Tpodini jan1yory i eKOCHCTEMA BLAMHpAE.

V JOHHMX BiAKTAJEHHAX TAKi NMPOLECH BHPAKCHI MEHIN 4iTKO, HE
AMBASYWCH HA Te, IO TOKCHKAHTH O HHX TOCTYNAIOTH B 3HAdRiH
KUTBKOCTI IPH OCAUKEHH] 3aBHC/MX YaCTHHOK i BIIMEPIIOTO IIAHKTOHY.
JloHHuit Myn iHTEHCHBHO afcopbye TOKCHKAHTH, ski B3a€MOAIIOMH 3
OpraHiuHMMH | IHIUMMH peYOBMHAMH 4acTO BTPaYaKTh CBOIO
TOKCHYHICTh (HAIIPHKIA, KOMIUIEKCH] cnonykun BM). V 38's3ky 3 mam
IpSMUM BIUIMB TOKCHKAHTiB Ha GEHTOHYIB Moke 3HauHo cnabuiaTd.
Hecrifixi opraHiyni TOKCHKAHTH pYHHYIOTBCS MIKpOOpraHisMaMmu
NOHHYMX BiKIafeHh, a WYAacTKOBO TpaHchopMmyloThea Mikpo- i
Me306€HTOCHUMH OpraNiaMami, fKi XapuyloThCs MynoM (HeMmaTosm,
OnliroXeTH, THYMHKA XIPOHOMIZ). AKyMyJsiis TOKCHKARTIB 3 AROHHMX
pimonanens 3dilicHoeThes y TpodiuHMX namorax: Myn — JAOHHI
MikpooprasisMi — GenTocHi GesxpeGerHi — pubu-Gewrodaru (msim,
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[image: image15.png]ca3aH, JIMH, COM Ta iHmn). [Ipn TPUBANOMY HAKONAYEHHI TOKCHKAHTIB
MYJ1 CTa€ TOKCHYHHM, ale BUABHTH Iie MOXHA ue py GioTecTyBanHi
BOIHMX BHTDKOK MYITY.

Onycani TIPOABH TOKCHKOIGHHMX CyKuecili xapaktephi fna Bojoim
BiHOCHO HEBENMKHX PO3MIpiB, OTPYEHHX TOKCHKAHTAMH B HEBEJHKHX
KOHIEHTpanisX, O He BHKIHKAIOTL BiApasy MAacoBy 3arubenb
rippo6ionTis. V piukax sinCyBaerhcs posGasneHHs TOKCHKAHTIB i 3HOC
ix 8 MOMM333 460 y BOZOCXOBHIIA, A€ BOHM OCIAAIOTE Y CKIaA] 3aBUCIHX
YACTHHOK.

Karactpodiuni cKHIAHHSA CTIYHHX BOJ, 2BAPIl HA OYACHHX CTIOPYNAX,
3QNTOBi BUKM/H 3a0pYIHIOIOUHX PEYOBHH I iHIII HAZ3BKYaiHi cHTyauii,
AKi NPUBOAATH 10 HAXXOMKEHHs Y BOXOKMY 3HAYHOT MACH TOKCHKANTIB
(cepen sxux 6arato 0cOGIMBO OTPYHHHX), CYNPOBOIKYIOTECA MacoBOIO
3arubernio (3amopom) pub i Gesxpeberrux. Taki sEMna 4acTo nos's3aHi
3 CYMIiCHOIO ZI€I0 TOKCHKAHTIB | KucHeBoro reditwry [7].

3anuranns a5 CAMOKOHTPOJIO
1. Oxapaxrtepusyiite ABHILE TOKCHYHOCTI BOAHMX EKOCHCTEM Ta
daxTops, 10 He CIIPUMHHIOIOTS.
2. Sk MpOABNAOTECA TOKCHYHI e)eKTH y BORHUX €KOCHCTEMAX HA
pizHMX Tpodiummx piBHAx?
3. Kpurepii rokcranocti 1a rigpoGionTis.
4. Etamy nepe6ynoBH BOAHIX SKOCHCTEM MIX JICK TOKCHKAHTIB.
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