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AKNMPALUIOBATU 3 NIAPYYHUKOM?

«HaticmpawnHiwe y cgimi — ye 6ymu 3acnoKOeHUM», — BiJOMi PAOKN XapKiBCbKO-
ro noeta Muxarna Kynbumubkoro (1919-1943). MoxHa CnokinHo cnocTtepiratu, AK
MapLUPYTHE TaKCi BUKNZAE KNyOou CMEPAI0YOro MMy, CMOKIHO ClyXaTu NOBifOMMEH-
HA Npo 3arnbenb nebepis Bif 3a6pynHEHHA 03epa HapTOMpPOAYKTaMU, CMOKINHO An-
BMTWCA Ha BUPYOaHi KapnaTcbKi MOMOHMHU | TOPOXHI NAALWKM B Nici Nig yac rpnbHoro
MoJItOBaHHA... A MOXHa LWOCb PobuTU BigNOBIAHO [0 CBOIX CUJT i MOXNIMBOCTEN. Bu
3aBepLUYETe WKiTbHE HaBUYaHHS | BCTyMa€ETe B XUTTHA, ke rOCTPO noTpebye gobporo
CTaBNIeHHA A0 HLWWX NI0AeN Ta NpUpoan.

Lla KHMXKKa € NpOAoBXKeHHAM NigpyyHuKa «bionoria i ekonoria (piBeHb cTaHAAPTY)»
ans 10 knacy. Bu 3po3ymieTe HeOOXiAHICTb Ni3HAHHA XMBOI Npupoaw, Ti Ha3aranbHilli
3aKOHOMIPHOCTI PYHKLiOHYBaHHSA Ta 36epeXeHHsA 32 YMOB eKOJIOTiYHOT KpU3iu.

3MicT nigpyyYHrIKa FPYHTYETbCA Ha 3acafax NPoOAYyKTUBHOIO BMBYEHHSA Gionorii i3
3aCTOCYBaHHAM KOMMETEHTHICHOro nigxoay. KHuXKa JONoOMOKe BaM He nuuie B 340-
OyTTi TEOPETUYHUX 3HAHb, @ 1 Y MPOAYKTUBHIN i TBOPUIN AiANbHOCTI Ta GOPMYBaHHi
CTaBJfIeHHA A0 HaBKOMMLIHbOTO CBITY.

Matepian nigpyyHvuka nogineHo Ha Temy N oKpemi naparpadu. OCHOBHUMMU
yacTMHamu naparpadis NigpyyYHUKa € Taki pyopuKkm.

A BctynHa yactuHa mictuTb enirpad go naparpada, pybprku «OCHOB8HI no-
& Hamms U Kao4o8i mepmiHu», «[pueadaiime!», «3Haliommecsa!», «Y cai-
mi yikaeozo», <HoeuHu Hayku», «[Momipkylime!», a TakoX inOCTPaTUBHI
3aBJlaHHA, BCTYMHI BNpaBU, KNAacUYHi ekcnepumeHT ana GopmyBaHHA MoTUBaLii
[0 HaBYaHHA. Kpim TOro, nofaHo 3aBAaHHA, KONbOPOBI iNoCTpauii, BigOMOCTi Npo
XUBY NpMpoay, Wo € NOTY>KHUM CTUMYSIOM 4,0 AiANbHOCTI.
«3MICT» mMicTUTb MaTepian AnA 3aCBOEHHA 1 GOPMYBaHHA 3HaHb, YMiHb, Ha-
BMYOK, CNOCO6IB AiANbHOCTI Ta NepeKoHaHb. Benukumu nitepamu cMHbOro
konbopy BugineHo OCHOBHI MOHATTA, wo opraHi3oBy0Tb HaMBaXNMBILLY
iHbopmauilo, a ManUMN CUHIMK NiTepaMn — KAKYOBiI TepMiHU, WO y3aranbHIOTb
neBHY YacTuHy iHbopmauii. OCHOBHI MOHATTA i KNOYOBI TEPMiHN € 0OOB'A3KOBNMM
OnA 3anamM’ATOBYBaHHA Ha BiAMiHY Bif NOHATb, NofaHuX Kypcusom. MaTepian «3mi-
CTy» MOAINEHNA Ha YaCTWHK, [0 AKUX NOJAETbCA 3anNuTaHHA, @ B KiHLi — y3aranbHto-
Ba/lbHWI BUCHOBOK. INIOCTpaTMBHMIA anapart NiApyyYyHMKa MiCTUTb ManOHKN, PUCYHKN,
CBITNWHW, TabNMLi, CXeMn TOLLO.
@ «AIANIbHICTb» micTuTb MmaTepian ana ¢opmyBaHHA cNocobiB MPOAYKTUBHOT
JiANbHOCTI, PO3BUTKY TBOPYOI aKTMBHOCTI N AOCIIAHUUBKUX YMiHb, 34iMC-
HEeHHA MiXNpegMeTHUX 3B'A3KiB Towo. Lleln maTepian cnyryBatume 3miLHeH-
HIO, MOMNMOJIEHHIO, PO3LIMPEHHIO 3HAHb LWIAXOM CAaMOCTIIHOFO BUKOHaHHS 3aBfaHb
Ta CTBOPEHHA BNAaCHUX OCBITHIX NPOAYKTIB. Y il YaCTUHI HABOAATLCA TEMU MPOEKTIB,
TBOPUI 3aBAaHHA, MixXnpeaMeTHi 3aBaaHHA «bionoria + ...» Towo. Ana popmyBaHHA
NPaKTUYHMX N JOCAIAHVLbKUX YMiHb MOJAHO CAMOCTIVHI Ta MpPaKTU4YHi poboTu,
OOCNigHNUbKI 3aBOAHHSA.
g «CTABJIEHHA» micTuTb 3aBaaHHA ans GOpMyBaHHSA CBITOMSAHUX NepeKo-
¢ 2 HaHb, eMOLiMHO-OLiHHUX HOPM LWOAO NPUPOAN, XKUTTA, HAYKK, CyCninbCcTBa
" 1a BnacHoro 3gopos's.

) «PE3YJIbTAT» MicTWUTb 3aBAaHHA ANA 3aKPiMJIeHHA, KOHTPOSIO 1 KOpeKL|ii 3HaHb
o Ta CaMOOLiHIOBAaHHA HaBYasbHOI AiANbHOCTI. BOHM nogalTbca 3 NOCTYNOBUM
E YCKNafJHEHHAM Ta i3 3a3HaYeHHAM PiBHA IXHbOI CKNaJHOCTI 11 OLiHKN B 6anax.
Ujupo 3udumo e8am ycnixie y Ha84YaHHI U dobpux cnpas y xummi!

Ak NnpautoBaTtL 3 NigpPyYHNKOM?




Tema 5. ADATTALLIT

Tema 5. AOANTALLI

bionoeiyHa adanmusHicme i € Xummsm.
laHc Cenbe

§1. AAANTAUIA AK 3ATAJIbHA BJIACTUBICTb BIOCUCTEM

OCHOBHi MOHATTA N KmovoBi TepmiHn: AJAMNTALIA. MpuHumn egHOCTI
opraHi3miB i cepegoBuLa.
MpurapanTe! Lo Take 6iocuctemn?

{/

3Hanomrecsa!

OcHoBuK Teopii afjanTauii 3aknafeHO KaHaACbKUM
yuyeHuM FaHcom Cenve (1936-1989). BiH yBiB Yy HayKy NOHATTA
apanTauii, BuABuB $asm agantauinHoro npouecy, chopmynio-
BaB YABMIEHHA NPO 3aranbHWN aganTauilHUiA CUHAPOM i CTpec.
Lo »x Take apanTauia?

3MICT

Yomy apanTauif € 3aranbHoOI0 BNacTuBicTIo 6iocncrem?

HKUTTA! XKUTTA! KATTA! Aknumun cknagHUmm 1 6araTorpaHHUMK € NPOABYU LibO-
ro ¢eHomeHy npupoaun. Ane, He3Baxkatoum Ha AVBOBMXHE PI3HOMAHITTA, A/1A XUBOTO
XapaKTepHi MeBHi 3aranbHi BnactmBocTi. OfHielo i3 HMX | € aganTadia. Lia Bna-
CTUBICTb >KMBOTO HACTINIbK/ BCEOCAMXHA, WO HepigKo OTOTOXHIOETbCA i3 CaMuM
NMOHATTAM XUTTA.

Y HannpocTiwomy TAyMayeHHi nig aganTtaui€to
po3yMiloTb 30amHicme opzaHiamie npucmocysa-
muca 00 MiHUBUX YMO8 308HilLHb0O2O cepedosuUd.
Mpriknagamm aganTauin MOXyTb OyTu: MacKyBaHHA
nTaxa ApiMArn, AKNN B YKpaiHi rHi3guTbCA no BCin
TepuTopii, ane Mano xTo oro 6auus (in. 1); opmy-
BaHHA iIMYHITETY MPOTU IHCEKTULMAIB Y KOMax-LUKif-
HUKIB; 30iNblIEHHS CUN M'A3IB NIOANHN BHACILOK
TpeHyBaHb. In. 1. Opimniora 38uyainHa

ApnanTauin peanisyeTbca He nuLIe Ha PiBHi opra- (Caprimulgus europaeus) -
Hi3my. [i NposABK icHYI0Tb Ha KOXHOMY 3 PiBHIB Opra- NiCOBMI NEPENITHAN MTax,
Hi3auii 6iocucTem i npuTaMaHHi im ycim. Mavicrep mackysara

KnimuHHumu adanmauiamu € NpUCTOCYBaHHA Ha PiBHI O4HOKAITMHHUX OPraHi3mis
abo okpemux KNiTvH 6araToKNiTUHHMX opraHi3miB. Tak, nig gieto ynbTpadionetosoro
BMMPOMIHIOBaHHA Ha MeMbpaHu eniTenioyunTiB CUHTE3yeTbCA GepMeHT TUPO3nHa3a i
YTBOPIOETbCA MefaHiH; HecTaua KUCHIO CTUMYJSTIOE 30iNbLUEHHSA KiNbKOCTi MiTOXOHAPIN
i nocuneHHA npouecy 6ioIOriYHOrO OKMCHEHHS; MOABA HOBOIO AXKepesna NMoXUBHMX
PEUYOBUH CMIPUUMHAE NOABY HOBUX GEPMEHTIB y KNiTHax 6aKTepiil.




OpeaHizmosumu adanmayiamu € mopdpoaHaTo-
MiuHi cTpyKTypu, disionoriynHi aBnwa abo nposAsu
NoBeAiHKM opraHismy, Wwo chopmyBannca B npoueci
eBonoLii i NigBULLYIOTb AOBFOTPUBANUI PENPOAYK-
TUBHWI ycnix opraHiamy. Lle Hanbinbl BuBYeHa rpy-
na aganTauin.

[lo nonynayiliHux adanmauyil Hanexatb: CrinbHe
[06yBaHHA Xi 3rpa€lo BOBKIB abo npangom nesis,
3POCTaHHs B MOMYNAUiAX KiNbKOCTI caMoK i 36ifb-
LWWEeHHA MJIOAI0YOCTI Ta KiNIbKOCTI A€Ub Y Knagkax
NTaxiB y CUNIbHO 3a6pyAHEHOMY CepefoBULLi.

Budosumu adanmayiamu € wnoOHI TaHUi XypaBniB abo TypHipHi 60i oneHis,
pe3ynbTaToM AKMX € Jo6ip caMLiB 1 caMOK AnA yCMilLHOT penpoayKLuii BUAY, HepecT y
NpoxigHUX pro, CBITNIOBa KOMYHiKalif y cBiTnAKIB (is1. 2).

Mpuknagamu ekocucmemHux adanmauiti MoXyTb 6yTn CUMOGIOTUYHI BiIZHOCUHN
MiX Brgamu y bioreouieHo3ax: Mikopur3a opxigein 3 6asmgianbHUMu rpmbamu, 6akTe-
piopusa 6ynbboukoBux 6akTepin pogy Rhizobium 3 6060BMMK pocnnHamu, MyTya-
ni3M pUB-KNOYHIB 3 aKTUHIAMM.

In. 2. CBiTNAK 3BMYANHWI
(Lampyris noctiluca)

Omxe, ADANTALIA (Big nat. adaptatio — npuctocyBaHHA) B 6ionorii —
3arafibHa BlacTMBICTb yCix biocmctem wono GopmMyBaHHA I PO3BUTKY
HOBMX 6iONOriYHNMX O3HaK BiANOBIAHO AO 3MiH YMOB
HaBKOJIMLIHbOIO CepefoBULLa.

Y yomy cyTb NpUHLIMNY €QHOCTI OpraHismiB i cepefoBuiLLa MeLLKaHHA?

bionoriyHi Ta eKONOrivyHi CcucTemmn € BIGKPUTUMU i BUABAAIOTb CBOI BNAaCTUBOCTI
nuwe y B3aemogii i3 cepegosuLem. Lli B3aEMOBIOHOCKMHN OpraHi3oBYIOTbCA Y BUMA-
Zi NocTinHoro o6MiHy peyoBUH, eHeprii Ta iHpopmauii. CepefoBuLle Ansa cuctemu, 3
ofIHOro GOKY, € XKepenomM peyoBuH (6ioenemeHTiB), eHeprii (CBiTIOBOI abo XiMiuHOI)
Ta iHbopmaLii npo goBKinnsA. 3 iHWworo 60Ky, B NpoLeci XUTTERIANBHOCTI cCUCTEMA BU-
BifIbHAE B cepefoBliLLe eHeprilo, pe4yoBUHM Ta iIHPOpPMaLLito, aKTUBHO 3MiHIOKOUM NOTO.
Mpwn ubomy cnctema € NPOBIAHUM KOMNOHEHTOM L€l B3aEMoil, a 1l CKnag T1a Bnactum-
BOCTi BM3HayaloTb 3aKOHOMIPHOCTI B3aEMoAii Ta ii pe3ynbrat. Cepell Taknx 3aKOHO-
MipHOCTEl — MPUHLVIN E4HOCTI OpraHiamiB i cepegoBuULLa iCHYBaHHA, B Pi3HUI Yac
chopmynboBaHuii K. @. Pynbe, I. M. CeueHoBuMm Ta B. |. BepHagcbkum.

MKunTTA po3BMBaETLCA BHACNiAOK NOCTiIHOro 06MiHy pe4oBUH
Ta iHpopmalii Ha I'pyHTi NOTOKY eHeprii y AUHaMi4YHill E4HOCTi opraHiamiB
11 cepefoBlLLa MELIKaHHA.

MpuHUMN egHOCTI OpraHi3mMiB i cepefoBULLa iICHYBaHHA € OCHOBO 415 TOTO, W06
3p03yMiTI 3HaUeHHA aganTauii. MNoTik peyoBWH, eHeprii Ta iHpopMaLii, Lo NPoHU3ye
6iocncTemMu, € MiHAVBUM NPOLECOM, @ AJIA ONTMMANbHOTO GYHKLiOHYBAHHSA »KUBOTO
BeNMKe 3HaYeHHA Ma€ CTaniCTb NapamMeTpiB BHYTPILHbOIO cepefoBuLla. Y 38'A3Ky i3
UMM apanTauisa BUKOHYE ABi BaxknuBi 6ionoriuHi GyHKLUii: 3a6e3neyeHHa comeocmasy
Ta 36epexeHHa OUHAMIYHOI pisHo8aA2u biocucmem.

OckinbKku opraHi3m i cepeioBulLle nepebyBaloTb Y AMHAMIUHIN piBHOBa3i, aganTa-
LifiHi npouecy MaTb 34iNCHIOBATUCA MOCTIMHO BNPOAOBXK iCHYBaHHA Giocuctemun B
NpoCTOopi 1 Yaci. AganTauia AK BNaCTUBICTb CNPAMOBaHa Ha NiATPUMAaHHA VHaMIYHOT

§ 1. AganTauia Ak 3arafibHa BNacTuBiCcTb Giocuctem
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piBHOBaruM He nMwe 3a JaHUX YMOB cepefloBMLIa (rOMeoCTasunc), a  y pasi ix 3MiHM B
npoueci eBontouii (romeopesnc).

OTxe, ajanTaLis — 3arasibHa BNACTMBICTb YCix 6iocuctem niaTprumyBaTn
romeocTas i AMHaMiyHy piBHOBary 3a NeBHUX YMOB iCHYBaHHA Ta 3a IX 3MiH
y npoueci iHANBIAYaNIbHOroO Ta iICTOPUYHOTO PO3BUTKY.

Ak KnacngikyoTb aganTauii opraHiamis?

TepmiH «aganTauif» 3aCTOCOBYIOTb | ANA NO3HAYEHHA OKPEMMX O3HaK OPraHi3mis,
O BMHUKUN AK NPUCTOCYBaHHA OyA0OBU, XUTTERIANBHOCTI Ta noBefiHKN. OTXe, po3-
Pi3HATb CTPYKTYPHI (MopdonoriuHi), disionoriyHi Ta eTonoriyHi aganTawii opraHismis.
CmpykmypHi adanmayii — e 03Haku 6ygosu 1 dopmu Tina opraHiamy, Wo gornomara-
I0Tb NOMY BUXMBATU B MPUPOAHMX YMOBaX. TakKMMKM agantaliaMm MoxyTb OyTv BeNUKi
ByXa CJZIOHIB ab0 KPOnUKiB ajs TepMoperynsauii, obTiuHa ¢popma Tina genbdiHis abo
pu6, BUAO3MIHW BEreTaTUBHMX OPraHiB POCIUH AN 34iNCHEHHA [JOAATKOBUX QYHKLIA.
OizionoeiyHi adanmayii — ue 0cobNNBOCTI NPOLIECIB XUTTEQIANBHOCTI 38 KOHKPETHUX
YMOB iCHyBaHHA. Hanpuknag, notoBugineHHa y 6a-
raTbOX BMAiB CCaBLiB ANA Tepmoperynauil, cekpewis
OTPYTW Y 3Mill 60 NaBYKiB AN1A 3aXNCTY 1 XKUBNEHHSA,
ocmoperynsList 3a yyacTi 390p i pekTasibHOi 3a51031
y 6uyayoi akynu (in. 3). EmonoeziyHi adanmayii — ue
BMAO3MIHWN NOBEAiHKOBUX peaKLill OpraHismy y Bia- / e
noBiAb Ha 3MiHM B HABKOMMLWHbOMY CepefoBuli. ol e

Hanpuknag, HiuHUIM cnoci6 »unTTa y 6aratbox melLl- In. 3. Akyna-6uk (Carcharhinus
KaHLiB MycTesb, 3arpo3/nBi No3u Tina ansa 060poHn leucas), AKka MoXxe XUTn
Bifl XW>KaKiB, NoOyaoBa rHizg abo Hip. B MPiCHMX BOfax

3anexHo Bif Yacy BUHMKHEHHSA Ta 3HAUEHHA 41A XUTTA 0COOUH apganTauil knacu-
bikyloTb Ha OHMo2eHeMuyYHi Ta ¢hinozeHemuyHi. OHTOreHeTUYHI aganTaLii BUHMKaTb
yNpOoAOBK iHAMBIAYanbHOro PO3BUTKY, MaloTb HECMAAKOBUI | KOPOTKOYACHUI XapakK-
Tep Ta 3abe3neuytoTb peanisalito HOpMU peakLii 03HaK 3a KOHKPETHNX YMOB iCHYyBaH-
Hs1. Hanpurknag, popmyBaHHA YMOBHIUX pedreKciB, FOpMOHabHi 3MiHV Mig Yac CTpeciB.
QinoreHeTnyHi aganTauii GopMyOTbCA B Npoueci eBosowii Nig Aielo NpupoaHoro fo-
60py, MaloTb CMAAKOBUIA JOBrOTPMBANUA XapakTep i NOB'A3aHi 3 NepeTBOPEHHAM HOP-
MU peakLii 03HaK (MiMiKpif, MacKyBaHHSA, 3acTeperkHe abo 3axncHe 3abapBreHHs).

ApanTauii knacndikyoTb i 3a iHWKUMK NpuHLUMNamMmu. Tak, 3rigHo 3 gaHumm M. B. Tu-
ModeeBa-PecoBCbKOro po3pi3HAITb: 3a MOXOAXKEHHAM (npeadanmueHi, KombiHamue-
Hi U nocmadanmugHi), 3a XxapakTepoM 3miH (adanmayii 3 ycknaoHeHHAM ma adanmaduii
3i cnpowleHHAM opeaHizauyil), 3a eBONOLINHUM MaclTabom (cneuiasnbHi ma 3a2asneHi),
3a TPUBANICTIO 30epeXXeHHs B OHTOreHe3i (KopomKoYacHi, pummidHi G nocmidiHi) Ta iH.

OTXe, NOHATTA «afanTauifa» 3aCTOCOBYETbCA B Gionorii gna Toro,
Wwo6 No3HaunTK 3aranbHy BNAcTMBICTb BiocncTeM i HaMpPi3HOMaHITHILLI
NPUCTOCYBaHHA OPraHi3MiB O YMOB CepefoBuLLa.

@ BIANIbHICTb

M CamocrTiiiHa po6oTa 3 Tabnuueto. MpuunHmM pisHoMaHITHOCTI aganTauii

HaBegiTb npuknagm agantauin (NPMCTOCYBaHb) 3 KOXKHOI FPyny Ta BU3HaUTe iXHE
3HaueHHs. ChopmynionTe BUCHOBOK NMPO MNPUUYNHU Pi3HOMAHITHOCTI aganTaLin.



lpyna aganTauii Mpuknaaw aganTauin 3HauyeHHA aganTauin

CTpYKTYpHi
Qizionoriyni

Etonoriuni

bionoria + EKkonorisa. PisHoMmaHiTHicTb aganTayin

3ictaBTe HaBepeHi intocTpadii (I - V) i3 agantauiamm (1 — 5) Ta ix 3HaYeHHAMM.

1 3abapBrieHHA canamaHapy NAAMUCTOT A 3acTepexkHe 3abapBneHHA

2 Kamydnsax nmctkonofibHoro rekoHa b 3axucHe 3abapBneHHs

3 3abapBneHHa Kypinku 6inof B MpuBabnioBanbHe 3abapBneHHA
4 TogibHicTb 6a>k0N0BNAKM 3BMYaNHOI fo 6gxonn | I MackyBaHHsA

5 3abapBneHHA camusa BUBINbIn A Mimikpia

CTABJIEHHA

bionorisa + ETonorisa. MoBegiHKoBi peaKuii TBapuH

Y ogHOMY 3 HayKOBUX OMKWCIB 3a3HauyeHo: «€ yu-
Maso ceioyeHb OUBHUX a0anmMugHuUx 30ibHocmel 80Chb-
MuHoeis. [Jo makux po3nogideli mpeba cmasumucsa
3 obepexHicmio: 4acmo cnocmepiead He MOXe YHUK-
Hymu Cyunnu aHmponomopgiamy i npunucye niodo-
C/IIOHUM M8apuHam ooceki nodymmas. ¥ mou xe yac
b6axxaHo oMuHymu i Xapu6dy mexaHiyusmy, koau mea-
pUHY npedcmasniaome NPUMIMUBHOK CUCMEMOIO, WO
pedzye Ha NoOpA3HUKU CMpPo2o 3d0dHUM | He3MiHHUM YuHom». LLlo o3Hauae Bucnis
«Mmix Cumnnoto i Xaprnbpaoto»? BisbMiTb 4o yBaru Ui 3actepexeHHs i HaBegiTb NpuKna-
O OVBOBMXHMX afanTaLii BOCbMUHOTIB.

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. Wo Take apanTauin? 2. HaBenitb npuknagn agantauin y pisHux 6iocuctem. 3. Lo
Take NPUHLMN EAHOCTI OPraHi3mis i cepegoBuLla icHyBaHHA? 4. HaBepiTb npnknaam
BM/INBY CepefOBMLLA HAa OPraHi3M i OpraHismiB — Ha cepefoBMLLEe MeLLKaHHA. 5. flke
3HayeHHA aganTauin? 6. Ha3siTb OCHOBHI rpyny aganTawii opraHismy.

7. Yomy afanTauisa € 3aranbHO BAAcTUBICTIO GiocncTem? 8. Y YoMy CyTb NpUHLMMY
7-9 |epHoCTi opraHi3miB i cepefoBuLia MelwKaHHA? 9. Ik KnacudikytoTb aganTauii opra-
Hi3MmiB?

10-12 | 10. lke 3HaueHHA afanTaLiin B eBontoLii opraHiyHoro ceity?

§ 1. AjanTauis AK 3aranbHa BNacTUBICTb Giocuctem
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Adanmauyii € npucmocysaHHAMU, U0 NOCMIUHO BUHUKAOM®,
3MIHIOIOMbCA, B0OCKOHATIOIOMbCA MA iIHKO/IU 3HUKAMb.
M. B. Tumocpees-Pecoscbkuli

§2. 3ArAJibHI 3BAKOHOMIPHOCTI ®DOPMYBAHHA
AOANTALIN

OCHOBHi NOHATTA 1 KMouoBi Tepminun: AAANTALIIOTEHES. NMpeapganTauis.

MocTapanTauisa.

MpuraganTte! Lo Take aganTauii?

"N Y cBiTi WikaBoro

Iakonodi6ni — pap ccasuis Hagpagy Komaxoin-
Hi (Insectivora). Lle ofHa 3 HaMAaBHIWKMX | HANNPUMITUBHILLNX
rpyn nnaueHTapHMX CCcaBLiB, A0 AKOT HanexaTb 24 Bnawn, cepen
AKNX iKak 6inoyepesud (Erinaceus roumanicus), NowWpeHnin B
YKpaiHi. BigMiHHICTIO TaKiB € HaABHICTb TBePANX FONOK. TakK, y
[OpOCnOoro ixKaka ix 4o 16 TucayY, [OBXKUHA — 2-3 CM, @ TOBLMHA
- 6nunsbko 1 mm. LlikaBo, ik BUHUMKNA UA aganTalia Pkakis?

3MICT

AKi ocobnuBocTi pi3HNX cnocobiB popmyBaHHA aganTaLiin?

ALOANTALIOIEHES3 (Big nat. adaptatio — NnpuUCTOCYBaHHsA i rpel. 2eHe3uc — no-
XO[PKEHHA ) — npoyec (hopMyB8aHHA HOBUX NPUCMOCY8AHb OO YOOCKOHAIeHHS iCHY-
IoYux 00 NesHUX YMO8 iCHyBaHHA 3as0AKU 3MiHI 2eHemuy4HOI cmpykmypu nonynauyii
nio Oieto egosoyiliHUX YUHHUKIB. MexaHi3M Lboro npouecy nonarae y GopmyBaHHi
KOPWCHUX O3HaK B OPraHi3aMiB nMeBHOI NonynAuii, WO € efleMeHTapHO OANHULEID
esontouii. MNpouec dopmyBaHHA aganTalinl NOYMHAETLCA HalyacTille 3 noABu pi6-
HUX CMAJKOBMX O3HAK B OKPeEMUX 0COOVH (etemeHmapHul egosoyitiHUl mamepian).
Tak, y npepkiB >kakiB Tiflo 6yno BKpUTE ryCcTOK XOPCTKOK LIEPCTH. Y OKpeMmux op-
raHiamiB 3aBAAKM CNAfgKoOBiN MIHAMBOCTI BUHMKAA MyTauia, WO 3ymMOBMAA NOABY
OKpeMUX >KOPCTKiWMX BoNocuH. CxpellyBaHHA LMX OCOOMH CYnpOBOLXYBanocs
B3aEMOJi€0 MyTaLiiHOro anena 3 iHWUMKU anenbHUMK abo HeanenbHUMU reHamu
i GOpMyBaHHAM ryCTiLIOro KOJOUYOro MOKPKMBY, LLO CNPUANO KPaLoMy 3aXUCTY Bif
XVKaKiB. Llo 3MiHY BOIOCAHOrO MOKPUBY «MOCUAMB» NPUPOAHIN fo6ip. binbw npu-
CTOCOBaHi 0COBMHU JaBanuv YMCieHHe NOTOMCTBO, O3HakKa NoLwrpoBanaca, Wo npu-
BeJIO A0 CTiNKOT 3MiHN reHeTUYHOI CTPYKTYpU nonynauii (e1/emeHmapHe esosouyitiHe
Asuwje). Binbynoca BMHWKHeHHA aganTauii. MoaBy B nonynauii Baanoro ¢eHotumny Lie
He MO’KHa BBakaTu afanTauielo. BoHa mae micue nuwe nicna GopmyBaHHA O3HaKM
y 6inblocTti ocobuH nonynsuii. Llein cnoci6 dopmyBaHHA NpUCTOCYBaHb Ha3nBaloOTb
KOMGIHaAMUBHUM i BBaXal0Tb HAaNMOLINPEHILLUM Y NpUpoSi.

OcHoBY HOBOIO MPUCTOCYBaHHA YacTO CTaHOBUTb CTPYKTYPa, Aka chopmysanaca
paHilue i BUKOHyBana nesHy GyHKLilo, @ 3a 3MiHM YMOB iCHyBaHHA Habyna i HOBOT GyHK-
uii. Hanpuknag, yepenaluky MOMIOCKIB, WO chopMyBannca y BOLHOMY CepefoBuLLi,
CTany KOPUCHMMM Nif Yac onaHyBaHHA CyXOAO0Jy, 3aXMLLialouM OpraHism He nuiue Big
XW>KaKiB, a 1 Bif nepecmxaHHA. OnepeHHA NTaxiB BUHWKIO ANA perynauii temnepartypu
Tina, a 3roloM afianToBaHO AJ1A MONbOTY; NIyCKa akys, Wwo GopmMyBanach Ans 3axucTy,



3rofoM Habyna ¢yHKUii dopmMyBaHHA 3y6iB (1. 4).
Taknii cnoci6 ¢opmyBaHHA MPUCTOCYBaHb Ha3MBa-
ioTb npeadanmueHum. MNpeapanTtauii — esosoyiliHi
3MiHU, Wo 3abe3nedyroms NoAsy HOBUX NPUCMOCY-
80Hb 30 yuacmi chopMoB8aHUX CMPYKMYyp Op2aHi3mie
Y 3MIHEHUX YMOBAX iCHYB8AHHA.

.y npupogi Ma€ micue |:|4e OOVH fnoci6 agan- In. 4. 3y6u akyn 3a 6YOBOIO i
TauioreHesy, 3a AKOro HOBi aganTauil BMHMKaKTb MOXOKEHHAM € BUAO3MIHAMN
uepe3 3MiHy QYHKUIN yXe cdOpMOBaHUX OpraHiB. MaKOIAHOT NTyCKN
Tak, 396poBi Ayrn y npeakiB xpebeTHux 6ynu ono-
polo BOOHMX OpPraHiB AUXaHHA, a B XOfi NOAanblol eBoftoLil movany BMKOHYBaTH
XBaTanbHy OYHKLilO N NepeTBOPUNMCA Ha LlWenenu. ANeHAUKC, WO BMKOHYBaB
BUXiOHY eBoMOUiiHY GYHKLiO AOMOMIXKHOIO TpaBNeHHA, Y NIOAVHN CTaB OpraHom
iMyHHOT cuctemn. Takuini cnoci6 ¢opmyBaHHA MPUCTOCYBaHb Ha3MBalOTb Nocm-
adanmuenum. MoctaganTawis — esosoyiliHi 3MiHU Op2aHi3Mis, Wo YOOCKOHAIIOIMb
iCHyto4i npuCMocy8aHHA 0aH020 8UOY 00 8Xe OCBOEHUX HUM YMO8 iCHYBAHHS.

OTXe, 3a NOXOAXEHHAM PO3Pi3HATb TPM OCHOBHI CMOCO6M aganTauio-
reHesy: Kom6iHamueHul, npeadanmueHuli Ta NocmadoanmusHu.

Y yomy cyTb Hali3aranbHilWINX 3aKOHOMipHOCTeli popmyBaHHA aganTawiin?

3aKOHOMIPHOCTI aganTauioreHesy € npegMeTomM AOCNiIAXKeHb eKOJoril, eBosio-
uiHoi Gionorii, 6ioreorpadii, NopiBHANBHOT aHaTOMil, dizionorii, ynuTonorii, Gioximii,
MoneKynAapHoi 6ionorii, reHeTUKK NonynALii, eTonorii, Wo CBif4nTb NPO CKNagHiCTb
LbOro nposABy XWUTTA. Ha cborofHi cdopmynboBaHO Liny HWU3KY NpaBui i 3aKOHIB,
cepeq KX MV BUOKPEMUMO TaKi.

lMpasuno adanmusHocmi: y 8ionogiob Ha dito ymos cepedosuwya 8 ycix biocucmem
Ha 8Cix pigHsAX opzaHi3ayii xueoi mamepii opmyromMbcs NpUCMOCy8aHHA. 3rifiHO
i3 UMM npaBUIOM YyCe >XMBe 3[aTHe MNPUCTOCOBYBATMCA A0 YMOB iCHYBaHHA
(apanTMBHICTb), HACNiIAKOM YOro € MeBHa CYKYMHICTb NPUCTOCYBaHb (afanToBaHICTb).
BuxigHoto 3aKOHOMIpHICTIO AnsA npaBuna afganTUBHOCTI Oyna akcioma adanmosaHo-
cmi, o it cpopmyniosas Y. [lapsiH: KOXXHUIN BU afanToOBaHUN O NEBHOI, cneuundivyHoi
[ANA HbOrO, CYKYMNHOCTI YMOB iCHYBaHHA — €KOJNOriYHOT Hili.

Mpasuno ekonoziyHoi iHOUBIOyanbHOoCMi: KoxeH s8ud cneyugiyHul 3a eko-
JI02i4HUMU  MOXAusocmAmMU adanmayii, 080x ideHmMu4HuUx 8udie He icHye. KoxkeH
B/ OPraHiamiB y MiHAVBOMY cepefoBULLi KUTTA NO-CBOEMY afanToBaHun. Hagitb
BUOU-ABIMHNKM (KPUNTUYHI BUAK), AKI HE Pi3HATb-
ca 3a MopdonoriyHumMmM (Ta iHWKMK) O3HaKamu,
MaloTb CBOI iHAMBIAYaNbHI MPUCTOCYBaHHA | €
KOHKYpeHTaMK, WO 3alMaloTb Aye 61un3bKi
eKonoriyHi Hiwi (in. 5).

lMpasuno e8ioHOCHOI He3anexxHocmi adanma-
yiti: sBucoka adanmueHicme 00 0OHO20 3 eKOI02iYHUX
YUHHUKI8 He 0d€ MAKO20 CaMo20 CMyneHs npucmo-
cosysaHocmi 00 iHWUX ymMos Xummsa (HaBnakw,

. . In. 5. Buan-gBinHnkn:
BOHA MOXe 06MeXXyBaTu Li MOXUBOCTI uyepes 1 - WIWKAP ANMHOBMIA;

disionoromopdonoriyHi BNacTMBOCTi OpraHi3mis). 2 - WULWKap COCHOBWI

§ 2. 3aranibHi 3aKOHOMIPHOCTI popMyBaHHA afanTaLiii
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lMpaesuno deox pisHie adanmayii: 6iocucmemu adanmyromecs 00 yMo8 iCHy8aH-
HA 080Ma cnocobamu: WAAXOM yHKYIOHAbHUX adanmauitl y Mexax cmasnozo pisHs
cmabinizayii cucmemu ma wJsgxXoM 3MiHU Yb020 3d2d/IbHO20 pigHA cmabinizauyii. Tak,
Ha PiBHi OpraHiamiB poO3pi3HAIOTb OHMo2eHeMuYHi (CMPAMOBaHi Ha MiIATPUMKY ro-
MeOoCTa3y BMNPOAOBX iHAUBIAYaNbHOIO PO3BUTKY) i ginoceHemuyHi (3abe3neyeHHs
aflanTOBaHOCTI BNPOAOBX iCTOPMYHOrO PO3BUTKY) aganTauii. Ha piBHi HapBMAOBMKX
TaKCOHIB 3aCTOCYBaHHAM MpaBuia € KoHUenuis igioaganTayi Ta apomopdosis.

OTXe, 3a BCi€l pPi3HOMaHITHOCTI aganTUBHUX peaKUiln biocuctem Ta ymoB
iCHyBaHHA iCHYIOTb | 3arafibHi 3aKoHOMipHOCTi dopmMyBaHHA aganTauil.

Aki BnacTuBocTi aganTtauii € HansaranbHiwmn?

MpncTocoBaHiCTb, AK XOAHA iHWa O3HaKa XWBOro, ACKPaBO iNOCTPYE OAUH i3
dyHOaMeHTaNbHNX 3aKOHIB MPUPOAM — 3aKOH EQHOCTI NpOTUNEXHOoCTel. Tak, agan-
Tauii 6yBatoTb 3arafibHUMU 11 CNeliaibHUMK, OHTOFeHETUYHUMMU 1 GiNloreHETUYHMMM,
reHoTMNOBUMM 11 GEHOTUMOBMMU, CNAfKOBUMM I HecnagkosmMmu. [1o Hal3aranbHi-
LIMX BAACTMBOCTEN YCbOro Pi3HOMAHITTA aganTauii HanexaTb iHANBIAYaNbHICTb, BiA-
HOCHAa AOUiNbHICTb | HEMOCTINHICTb.

IHOueidyanbHicme. MNpouec apanTalil, He3Ba)kalouy Ha Te, Wo BifOYyBaeTbCA 3rif-
HO i3 3aranbHYMN 3aKOHOMIPHOCTAMM, 3aBXAN iIHAMBIAYaNbHU, OCKINbKY 3aNeXnTb
Bifj reHOTMMY OPraHi3MiB, WO BU3HAYa€ iHAUBIAYanbHICTb aganTauin HACTYMHUX PiB-
HiB OpraHi3auii »XuTTa.

BioHocHa OouyineHicmes. byab-Aka afjanTauia gornoMarae opraHiamam BUXKUTY
nuwe 3a TUX YMOB, 3a AKMX BOHa dopmyBanaca. [lokazamu 8i0HOCHO20 xapakmepy
NPUCTOCOBAHOCTI CNYryOTb Taki GaKTu: 3aXUCHi NPUCTOCYBAHHA Bif OAHWX BOPOFiB €
HeepeKTUBHMMM Bif iHIWMX (HanprKnag, oTPYNHUX 3Mill NOifgatoTb MaHTycTL); NPosB
iHCTVHKTIB Y TBAPUH MO>Ke He MaTu AOUiNbHOCTI (HanpuKnag, HiuHi MeTeNKn NeTaTb
Ha BOTOHb i TMHYTb); KOPUCHMI 32 OAHNX YMOB OpraH CTa€ HenoTPiIGHMM i HaBiTb LUKIA-
NNBYM B iHLIOMY CepeAoBULLi (HaNprKNad, NepeTMHKY Ha nanax y ripCbKux rycem).

HenocmitiHicme: adanmauyii 3miHiotomsca 8 npoyeci iHougioyanasHozo U icmopuy-
HO020 p038UMKY OKpeMux biocucmem 3asexHo 8i0 3MiH yM0o8 iCHy8aHHs. Tak, i3 nocnab-
NEHHAM BMJIMBY COHAYHOrO CBiTNa 3MIHIOETbCA 3acmara JIoAUHKN, Yepe3 XapuyoBy
cneuianisauito 3mMiHIOETbCA GopMa A3b0ba y B'tOPKiB. O3HaKM, WO CTaNy HEMOTPIOHU-
MU, NEPETBOPIOITHCS Ha PYAVMEHTU i 3HMKAKOTb Y XOZi eBOOLT, AKLLO0 He HabyayTb
HoBMX PYHKUIN (Hanpuknag, ouvi y KpoTa).

OTXe, pi3HOMaHITHI aganTauii € iHAMBIAYaNbHUMM 1 HEMOCTIMHUMUN Ta
XapaKTepU3yTbCA BiJHOCHOI JOUIMIbHICTIO TiIbKM 38 KOHKPETHUX YMOB
icHyBaHHA 6iocucTem i Ha MeBHOMY eTani eBonoLii.

BIANbHICTb
%//‘ 3aBfaHHA Ha 3icTaBneHHA. AganTtalioreHes

MpurapganTe matepian 9 Knacy 3 Temn «EBontoLia opraHiyHOro cBiTy» 1 3icTaBTe 3a-
nutaHHa (1 - 9) 3 Bignosigamu (A — fl). 3aNoBHITb TAbNMUKY BiANOBIAEN Ta OTPUMaTe
Ha3BY NOHATTA, AKAM NO3HavaloTb iHAUBIAyanbHi (GeHOTMNOBI) aganTauii opraHiamy fo
YMHHUKIB cepefoBuLLa.

1 2 | 3 /4 |5|6|7/|8]|09




1 Lo € enemeHTapHO0O OfMHULE eBOoNtoLii? A, Monynauia

2 Lo € enemeHTapHMM eBOMOLIHMM MaTepianom? A, lnsepreHuin

3 Lo € enemeHTapHUM YMHHUKOM eBOIoLi? I, NMpupogHni fobip
4 Lo € pywiniHoo c1noto eBontoLii? I, Apomopdosn

5 Lo € pe3ynbraTom MiKPOEBOMOLINHUX 3MiH? K MyTauii

6 fAK Ha3MBAETbCA PO3XOAXKEHHA O3HAK Y CNopiAHeHNX opraHi3mis? |J1 13onAauia

7 fIK Ha3VBAETHCA BiflbHE CXPeLlyBaHHA OCOOMH y nonynALiax? M ApanTauii

8 fAki eBONIOLIMHI 3MiHW NiABULLYIOTb PiBEHb OpraHisauii rpyn? Ll MaHmikcia

9 fK Ha3MBa€ETbCA HaABUAOBA eBosoLiA? A Makpoesoniouia

bionorisa + ETonoria. opmyBaHHA apanTauin

300510r1 Ha3nBalOTb EHOTIB «reHiAMU aganTauii».
| HepapemHo. LA TBapuHa Ma€ HU3KY AUBHUX 1 LiKa-
BUX NPUCTOCYBaHb. MoeTbca npo pakyHa 3euyali-
Hoz2o, abo eHoma-nonockyHa (Procyon lotor). EHOTK
Uyy[OBO Na3ATb NO AepeBax, MOXYTb CrycKaTuca 3
[lepeBa rofioBOl0 BMnepes, MaloTb BUOKPEMIEHI pyXx-
nuBi nanbli, fobpe nnaBatoTb. Lli po3ymHi TBapuHu
Nerko MprCTOCOBYIOTbCA A0 3MiH CcepefoBULLA iCHY-
BaHHA. Ha3Ba «MonockyH» noe’si3aHa i3 LiKaBoto 6|onor|qu+o ocobnueicTio 3Bipa,
AKUIN 4acTo «MoJioLLe» CBO XKy Y BOAi. 3aCTOCYNTe 3HAHHA N NOACHITL popMyBaHHA
uiel aganTauii.

CTABJIEHHA

j Bionoria + Jlitepatypa. BigHocHa gouinbHicTb aganTauii

«fAKocb npulwinia cyXHUUYa no kanycmy 00 J1boxy
ma nocmasuna cgiyky 0o/, AKpa3 Hasnpomu mMeme-
nuka. boxe! fAkum senuyHUM, 67UCKYyYUM, NOBAGHUM
30an0c6 Memesnukosi me csimsmo! BiH 3ampinomis
Kpusbusamu U Xomie KUHymMucs Ha c8imJio, dase CyXHu-
ys 8 my xeUsIUHy 83471 ceimsio Ui no0anacs 2eme 3 Jibo-
xy. He emepnis memenuk, 3abys c8oe be3cusnns, 3a6ys
c8oto Hecgidomicme. “Ceimsio, cgimso!” — i nonuHys 3a
Hum» (Jleca YkpaiHka. MeTenuk). Y yomy nonsrae Big-
HOCHa AOUiNIbHICTb L|bOro iIHCTUHKTY HIYHMX MeTeNunKiB?

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOIO
1. LLlo Take apanTauioreHes? 2. Ha3BiTb cnoco6u aganTtauioreHesy. 3. LLlo Take npe-
1-6 |apganTauii? 4. Wo Take noctagantadii? 5. Ha3BiTb Hal3aranbHili 3aKOHOMIPHOCTI
bopmyBaHHs aganTadii. 6. Ha3BiTb OCHOBHI BNAacTMBOCTI aganTauii.
7. Aki ocobnuBocTi pi3HMX cnocobis popmMyBaHHA afanTawiin? 8. Y yomy cyTb Hali3a-
7 -9 |ranbHiwmnx 3akoHOMipHOCTeln popMyBaHHA aganTauin? 9. ki BnacTMBOCTI aganTta-
Ui € Han3aranbHiwmMmMn?
10. Ha KOHKpeTHOMY MpuKnagi MOACHITb CyTb Ham3aranbHiWMX BNacTMBOCTEN
apanTauin.

§ 2. 3aranibHi 3aKOHOMIPHOCTI popMyBaHHA afanTaLiii

10-12

11




Tema 5. ADATTALLIT

12

Buxxusarome He HalcunbHiwi G Hagime He Halpo3yMHiwi 0CObUHU,
a mi, AKi Kpawe 3a 8cix Npucmocosyromabcs 00 3MiH.
Y. JapsiH

§3. ®OPMYBAHHA AQANTALIA HA MOJIEKYNAPHOMY
TA KNITUHHOMY PIBHAX OPTAHI3ALLII.
CTPATETII ABANTALIN OPFAHI3MIB

OCHOBHi NOHATTA 11 KNOUYOBi TepMiHu: CTpaTerii aganTauiii opraHismis.

MpuraganTte! Lo Take aganTauioreHes?

X Momipkyiite!

TemnepaTypa apKTUYHUX W aHTAPKTUYHUX
BOA Moxe 6yTu Hukue Big —2 °C. Mpwu ybomy nonsp-
Hi BUAW pub (AK HanpwvKknag, HomomeHis mapmypoea
(Notothenia rossii)) He NepeTBOPIOIOTLCSA Ha WMATOK JIbO-
Ly: BOHU BMPO6NA0Tb 0COONMBI 6iNKMy, L0 ranbMytoTb 3a-
Mep3aHHA piguHn. Ak popmyBanaca us aganTtauis?

3MICT

AKi MonekynApHi Ta KNiTMHHI MexaHi3Mu aganTauin?

Hali3aranbHilLoto crniibHOK 0COBNMBICTIO afJanTaLin € MeXaHi3m IXHbOro BUHMK-
HEHHSA: NPUCMOCYBAJIbHI 03HAKU (hopMyOMbCs 8Npo008X bios1o2ivHOI esonoyil 3as-
0AKU npupoOHOMY 0060py 0COOUH, AKi MAarme 03HAKY 8 Halbinbw 8upaxeHit hopmi,
a He 8UHUKaArMb 00pasy 8 20mosomy 8uziAdi. OcHoBow PpopmMyBaHHA aganTauii €
MONEKYNAPHI Ta KNiTUHHI npouecn 30epexeHHs, 3MiHW Ta peanisauii reHeTUYHoOI
iHpopmaLUil.

flk BigbyBaeTbcA dopMyBaHHA apanTauinl Ha
MONEKYNAPHOMY 1 KIITUHHOMY PiBHAX OpraHisauii
XnTTA? Bignosiab NpoinNioCTPYEMO Ha KOHKPETHOMY
npuknagi agantauii aHTapPKTUYHUX prb [0 HU3bKOT
Temnepatypu Bogun. Y AeAKux npenkoBux O0CoOUH
CyyaCHUX HOTOTeHin Bigbynaca paynnikauia reda,

WO KoAye TPUMCKH. Lla xpoMocomHa myTaLis npu- In. 6. Kpuctaniua cTpykTypa
3BeJsla A0 BUHUKHEHHS ABOX KonMil reHa. Micna ubo-  6inka-aHTudpusy 3i 38'asaHnmn
ro B 1oro HoBiit Konii Bigbynacb reHHa «KopuncHa» Monekynamn Boan (4epBoHi

KynbKy) Ta gucynbodigHnuMm

MyTauis: B il LeHTpi AeKinbka pasis npony6nioBascA , -
3B'A3KamMn (3eneHi MiCTKK)

dparmeHT, wo kopye Tpu amiHoKkmcnoTu. Pesynbra-

TOM TaKMX NepeTBOPEHb CTaB reH 3 iHpopmaLi€to Npo iHwWui 6inok. Tak BUHUKNK nep-
BVHHI rnikonpoTeiHn KpoBi pub, AKi nepelikoaxatoTb KpucTanisauii nboay. BuxigHa
nonynsAuia oTprMmana nepesaru i Ginblue WaHCiB Ha BUXUBAHHA. 3rofoM Yy npoLeci
eBosoLii Lel reH we 6aratopasoBo Ay6/0BABCA | BUHMKaNW Pi3Hi 6inku-aHTndpnsn
y pi3HUX BMAIB pub pogmHn HotoTeHiesi.

TaknMM YMHOM, MOSIEKYIAPHO OCHOBOIO afjanTaliil € CUHTE3 HOBOTO TUMY MaKpo-
MOJIeKYN YHACNiJOK MyTaLill Ta peKkoMbiHaLil reHiB. OKpiM LibOro, MONeKynapHUMM 1
KNITUHHUMW MexaHi3Mamu aganTauin €: 1) 36inblueHHA ab0 3MeHLWeHHA KOHLeHTpauii
6inKiB YHaCNiAOK 3MiH Yy iX KNITUHHOMY CMHTE3i; 2) NPUERHAHHA [O MaKpOMOeKy”n



peyoBrH (akTMBaTopy Ta iHribiTopK), WO MoaUdiKyTb X BNacTUBOCTI; 3) 3MiHa
perynatopHux GyHKUiN GiNKiB i KNITMHHKX NpoLeciB meTaboniamy; 4) 3miHa NPocTo-
pOBOI opraHi3auii 6iononimepis (Hanpuknag, 6iNnoK NYpomoHiH MiCTUTbCA B OTPYTI
rPUMYYMX 3Mil | B 3€PHIi NweHNnLi, Ae NOro BiAMIHHICTb BU3HAYaETbCA 3aBUM JUCY b~
bigHUM 3B’A3KOM) (i1, 6).

OTxe, GopMyBaHHA aganTaLii HA MONEKYIAPHOMY I KNITUHHOMY PiBHAX
opraHisauii nos’A3aHe 3i 3MiHAMU reHeTUYHOro maTepiany,
eKcrpecii reHiB Ta yHKUiOHaNbHUX NPOAYKTIB MEBHUX TEHiIB.

LLlo Bigpi3HA€ pi3Hi cTpaTerii popmyBaHHA aganTayin?

Crpareris aganTauiin opraHiamis (aganTuBHa cTpaTeris) — ye negHul 3azasibHuli
Hanpam (opMy8aHHA NpUCMOCY8aHb Op2aHi3mMi8 pi3HUX eudis, Wjo 3abesneyye iXHE
icHysaHHA 8 yaci. 3a TpyBanicTio GopMyBaHHA afanTaLill PO3Pi3HAOTb TPU CTpaTerivHi
HanpAMM aganTUBHUX NPOLIECIB.

1. Cmpamezia esontoyiliHux adanmayili Ma€ HanbiNbW TPUBANWIA XapakTep
dopmyBaHHA NPUCTOCYBaHb JO 3MiH cepefoBuLLa i NOTPeOYye 3MiHM BaraTboX NOKO-
NiHb. ABanTWBHI 3MiHW 3a L€l cTpaTerii noB’A3aHi 3i 3MiHaMu reHeTUYHOI iHdopMaLii,
O BM3HAYaloTb HOBI O3HaKW. 3aBAAKM eBOMOUIMHMM ajanTauiam MOXKYTb BUHUWKa-
TW HOBI Monekynu 6inkis, WO HafjalTb OpraHiamam 34aTHOCTI 4O 3aCBOEHHA HOBUX
MicueicHyBaHb. [MprKnagomM Lboro TUMy afanTUBHUX CTpATerin € GopmMyBaHHsA 6in-
KiB-aHTMPU3iB y monapHUX pub, pisHUX BMAIB xopodiny B pocavH. [lo uiei rpynu
afanTauin HanexaTb apoMopdo3y, igioaganTauii Ta 3arafnibHa fereHepauis.

2. Cmpamezia aknimamusayii 3[iNCHIOETbCA YNPOAOBXK XUTTA 0COOMHU. Y
LUboMy BUMNAAKy Ana GopmyBaHHA afanTUBHUX O3HAK BUKOPUCTOBYETbCA reHeTNYHa
iHbopmauis, wo Oyna B reHOMi OpraHi3miB Bif HapOAKeHHA. 3MiHU MaloTb XapakTep
HecnagkoBux moandikauil, HanpuKnag Ce30HHI 3MiHM OyA0BY, XXUTTERIANBHOCTI a60
noBefiHKN OpraHi3mis.

3. Cmpameezia HeaaliHOi adanmayii BinOyBa€TbCA HACTINbKN LWBMAKO, WO He
Mo>Ke 6yTr NoB’A3aHa 3i 3MiHamMK eKcnpecii reHiB abo NnepebyaoBoI0 KNITUHHUX CTPYK-
Typ. LA cTpateria 3aiicHI0ETbCA 3aBAAKM 3MiHAM aKTMBHOCTI pepMeHTiB. Mprknagom
HeravHux aganTalin MoXyTb OyTW NO3UTUBHI abO HeraTMBHI TaKCUCU POCNVH, ajan-
Tauia epuTpoLUTIB 4O YMOB BMCOKOTIp'A.

3a xapakTtepom popMyBaHHA afanTUBHUX MEXaHi3MiB PO3Pi3HAIOTb TPU OCHOBHI
WAXM i, BifNOBIAHO, Tpy cTpaTerii ¢opmyBaHHA apanTauin. Cmpameeia 3a npuH-
yunom pesucmeHmHocmi (akmusHul waax adanmayit) nependbayae GopmMyBaHHA
afanTUBHUX MeXaHi3MiB MiIATPUMKN romMeocTasy BHYTPILHbOro cepefoBulla Hesa-
NIEXHO Bif 3MiH cepefoBuLa XUTTA. Hanpuknag, nigTpuMyBaHHA CTanol Temnepa-
Typu Tina y romonoTepMHMX TBapuH (NTaxiB, CCaBLUiB), akTUBHa NPOTUAIA BTpaTam
BOAW Y POC/VH-CKNepodiTiB (oneaHapa, 0IMBKOBOro fepeBa, KoBunu). Cmpamezia
3a npuHyunom moJsiepaHmMHocmi (nacusHul wsx adanmayit) BUmarae nignopag-
KYBaHHA XUTTEBUX PYHKLI OpraHiamiB 3MiHaMm YMOB HaBKOJIMLLIHbOFO CepefoBuLLa.
Takui TN NPUCTOCYBaHb Peani3yeTbCA NepeBa)kHO Ha PiBHI KNITWH | TKAaHUH, BUABNA-
€TbCA MEBHVM 3HMXXEHHAM MeTabosi3My, CMOBINIbHEHHAM MOZiNY, POCTY N PO3BUTKY
KNiTUH Ta iH. MpukKnagom TakuMx aganTauin € 2ino6io3, abo CMokili BUMYLIEHUN
(HanpwKknag, 3auineHiHHA pub, amdibiin), kpunmobios, abo cnokin ¢isionoriuHUN
(HanpwrKknag, cNaAYKa ccaBLiB, MMOOKIMIA CMOKIN POCAUH), aHabio3 (MOBHa TMMYacoBa

§ 3. DopmyBaHHsA afanTaLin Ha MONeKynAPHOMY Ta KNiTMHHOMY PiBHAX opraHi3auii. CTpaTerii aganTauiii opraHiamis
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3YNMHKA XUTTA, HANPUKNag, y TUXOXOA0K, KonoBepToK). Cmpameeia yHUKHeHHA He-
cnpuamausux ynaueie — ue ctpateris popmyBaHHA B OPraHi3MiB XUTTEBUX LIMKITIB i
NpoABIB NOBEAIHKU, WO AAIOTb 3MOTY YHUKHY TN HECMIPUATANBUX 3MiH YAHHUKIB cepe-
foBulya. Hanpuknag, ce3oHHi mirpalii TBapuH, WBKAKE LBITIHHA POCNNH-epemepo-
i8iB y CNpUATANBUIA KOPOTKOYACHUI CE30HHMI nepiog.

OTxe, byab-AKa 3i cTpaTerii aganTauil opraHiamiB BM3Ha4a€ 3aranbHuUN
pe3ynbTaT BiANOBIAHO AO 3MiH YMOB CcepefoBMLa.

RIANBHICTb

x/,‘ CamocrTiiiHa po6oTa 3 inlocTpauieto. CkenetTHi m’a3un n aganTtauyin

ApanTauis m'asiB NOANHN J0 Gi3NYHKX HAaBaH-
Ta)KeHb MA€E CTafiHUI XapaKTep. Y Hill BUOKpeM-
No0Tb AiBa eTanu — TepMiHOBY i [OBroTpmsany
aganTauito. MNpuraganite 6ygoBy CKENETHOro M's-
3a NOAWHN 1 3icTaBTe 1oro enemeHTn (1 - 7) 3 ix
Ha3Bamu (A - E). A - m'asoBe yepesue; b - npoTo-
bibpunu; B — miodibpunu; I — cyxoxumnok; [ — m'a-
30Be BOJIOKHO; E — M'A30BUN nyuyok; € — 060n0HKa
nyyka. 3acTocynTe CBOI 3HaHHA N NOACHITb MoJie-
KYNAPHI Ta KNITUHHI MexaHi3mu aganTauii M'A3is 4o
bi3NYHNX HaBaHTaXeHb.

bionoria + EKonorisa xkutta. CTparerii aganTtauiii opraHismis

Kawanom (Physeter catodon) moxe 3aTpumyBaTu an-
XaHHA Ha 90 XB i 3aHYpPOBATUCS Ha FMUOUHY A0 3 KM. Onu-
WiTb aKTUBHI 1 MacUBHI aganTauil KawanoTiB A0 NipHaHHA
Ha BenuKi rnmnonHu.

CTABJIEHHA

bionoria + NMpomucnosictb. MpupoaHi aHTM$pn3n i aBTOMOGINi

3a edeKTUBHICTIO NPUPOAHI BINKM-rNiKONPOTETHY NOAAPHUX PU6 NepeBepLLyIOTb
aHTUdPM3K. IMOBIPHO, LM | NOACHIOETLCA, WO CyTO 6ioNoriuHi gocnimgKeHHs diHaH-
cyBaB aBTOKOHUepH Volkswagen, 3auikaBneHuin y CTBOPEHHi HOBMX MaTepianis gns
aBTOMObGinbHOT NnpomucnosocTi. Lo Take aHTUdpn3n? CnpobyiiTe oLiHUTK NepeBaru
NPUPOAHNX aHTUOPU3IB Nepes WTYUYHUMMU.

PE3YJIbTAT

3aBAaHHA Ana camo KOHTPOJI0

1. Wo € Hai3aranbHiwoto cninbHO0 0cobnMBICTIO afanTauin? 2. HaBeaiTe nprknag
MONEeKyNAPHMX NpoueciB GpopmyBaHHsA aganTadiit. 3. HaBegite npuknag KNiTMHHUX
1-6 |apganTadin. 4. LLlo Take cTpaTerii opmyBaHHA aganTauin? 5. 3a AKUMNU KpuTepiamu
po3pi3HAIOTL pi3Hi cTpaTerii dopmyBaHHA aganTauiin? 6. Lo BiapisHAE akTUBHUI Ta
nacuBHU WAxyU GopmMyBaHHA aganTaLin?

7. AIKi monekynAapHi MmexaHi3mu aganTauin? 8. Aki KNiTMHHI MexaHi3Mn aganTauin?

7 - . - .
2 9. o Bigpi3HAE pi3Hi cTpaTerii dopmyBaHHA aganTaLiin?

10-12 | 10. OUiHiTb 3HAYEHHA 3HaHb NPO aganTauii ANA NPAKTUYHOI JiANbHOCTI NIOAUHMN.




lMnacmuyHud (8i0 epey. n1acmukoc) —
mod, Wo Moxe 3MiHIo8amucsa 8HAC/TI00K 8N1UBY.
AkademiqHuli maymaqyHul CJ1I08HUK

§4. NOHATTA NPO EKOJIOINYHO NMNNACTUYHI
TA EKOJIOTYHO HEMNACTUYHI BUAW.
MOHATTA NPO AAANTUBHY PAAIALIO

OCHOBHi MOHATTA N KNOYOBi TepmiHu: EKonoriuHa nnacTtuyHicTtb BUAy.
ApanTuBHMIA NoTeHWian. AganTuBHa pagiauis.

MpuraganmTte! fke 3HaYUEHHA MA€E TEPMIH «€KOSTIOTIYHNINN»?

X Momipkyiite!

Awipka npyoka (Lacerta agilis) - opuH i3 Bu-
AiB penTunin, AKNN HaneXuTb 40 POAMHU CNPaBXHIX
AlWipok. Ha BenuuesHin Teputopii Big AHrnii go ban-
kany i Big CkaHamHaBii 4o KaBka3sy Lei Hag3BMYaiHO
eKoJ102iYHO nnacmuy4Hul 8uod €, 6e3 CyMHiBY, Halnuuc-
NIeHHIWNM BUAOM penTunin B €Bpasii. Y YoMy X CyTb
TepMiHa «eKONoriyHa NIacTUYHICTb BUAY»?

3MICT

LLlo xapaKkTepun3ye eKonoriuHy nnacTu4HicTb Bugy?

ExonoriuHa nnacTuuHicTb BUAY — ye 30amHicms op2aHiamie 8udy 00 iCHy8aHHA 8
nesHoMy 0ianda3oHi 3HaYeHb eK0102iYH020 YUHHUKA. Lle xapakTepucTrKa nprcTocoBa-
HOCTi OpraHi3mis Buay A0 3MiH YNHHUKIB cepefoByLLIa iCHyBaHHA. KinbKicHO ekono-
riYHa NNacTUYHICTb BUPaXKaeTbCA Aiana3oHOM YNHHMNKA CepefoBNLLa, B MeXKax AKOro
OaHuin Bup 36epirae XuttepianoHicTb. Lo wupwmm € gianasoH KonnMBaHb YMHHUKA,
B MeXax AKOro laHuI BUL MOXe iCHYBaTK, TO GiNbLUIO € NOro eKonorivyHa nnacTmy-
HiCTb, TO WMPLWMMW € NOTO Aiana3oH BUTPUBAOCTI 1 MOWNPEHICTb.

Budu, ki MOXymb 8UXUBAMU 8 WUPOKOMY 0idna30oHi 3MiH YMO8 iCHY8AHHSA, Ha3u-
BalOTb €KOJNoriYHoO mnacTtuyHumm. Hanpwviknag, 6ypuli 8e0Miob BUPI3HAETbCA LUU-
POKOI0 NNACTUYHICTIO Y BUKOPUCTaHHI KOPMOBUX KOMMOHEHTIB, WO Aa€E NOMY 3MOry
3acenATn pisHi TepuTopii. [JO €KONOriYHO NAAaCTUYHUX BUAIB HanexaTb TakKOX 808K
38uyalHul, 2opobeyb nonvosul, Kynbbaba nikapcvka, oyepem 3sudatiHul. LLinpokoto
€KOJIOrYHOI MACTUYHICTIO BUPI3HAIOTbCA AiaTOMOBI BOLOPOCTI, SIKi 3a MacwTabom
reorpadiyHoOro NOWMpPEHHA i cTyneHeM 6ioNpPoayKTUBHOCTI He MailoTb COOi PiBHUX.
EKONOriYHO MAacTUYHUMKN € N 8UOU-azpecopu (HaNpuKnag, 3MIErONoOB 3BMYANHNN,
60pLiBHMK COCHOBCbKOrO, pOTaH-rONOBELLKA).

ExonoriuyHo HennacTu4Hi BUAN — 8UOU 3 8Y3bKUM
0ianasoHoM ekoJs102i4HOI nIacmu4Hocmi 00 YUHHUKI8
cepedosuwya. Taki opraHiaMm noraHo NPUCTOCOBYIOTb-
CA HaBiTb A0 HE3HAYHMX 3MiH YMOB iCHYBaHHA | By3bKO
cneuianisoBaHi 4O YMOB cepefoBuLLa »UTTA. Hanpu-
Knag, gopenb cmpymMKo8sa Biffa€ nepesary WBUAKUM
piuKam 3 YMCTOLO I NPOXONOAHOK BOAO, 6aratot Ha
KnceHb. EKONOriuyHO HEMNaCcTUYHUMU BUZAMU € TaKOXK

In. 7. Benuka naHga — ekono-
riYHO HennacTUYHU BUG

§ 4. TIOHATTA NPO eKONOriYHO NNACTUYHI Ta €KONOriYHO HeNNacTUYHI BUAKW. MoHATTA NPOo afanTyBHY pagialito
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Koasna cipul, AKNIN BXMBAE NUCTA N MOSIOAI MAaroHn nuile AeAKnX BUAIB eBKaninTis,
8eJluKd ndHOA — BUA, AKWI Tenep BiOHOCATb 4O POAUHMK Beamexi i AKWI XUBUTbCA
6ambykom (in1. 7). [lo Ui€i rpynu Hanexatb CUMOIOHTU, MELUKaHLi BEIMKNX MOPCbKIX
rMnbViH, neyep.

OT>Xe, eKONOoriyHy MAACTUYHICTb BUAY XapaKTepusye NeBHUN Aiana3oH
BUTPUBAJIOCTI A0 KOJIMBAaHb €KOJIONYHOIo YMHHUKA Ta NOWMPEHICTb
y cepefoBuLyi iCHYBaHHS.

LLlo BM3Haua€ eKoNOoriyHy MIacTUUHICcTb Bugy?

ApanTuBHMIA noTeHuian (Big nat. potentia - cuna) — Mipa npucmocysanbHuUxX
Moxnugocmel 8udy 8 MiHIUBUX ymosax 008kinnA. Lia 3paTHiCTb Mae cnapkosuii
XapakTep, i Mipa il NpoaABy 3anexuTb Big 6i0OTMYHOro MoTeHuiany, Wo Bigobpakae
30aTHICTb MONyNAUIA 4O PO3MHOXEHHA N BMKUBAHHA 3a ONTMManbHUX yMOB. [na-
CTUYHICTb BUIB BU3HAYAETLCA HOPMOIO peakyil, TOGTO 34aTHICTIO reHOTUMY 3aNeXHO
Bif yMOB cepepnoBuLla popmMyBaTy B OHTOreHesi pi3Hi peHoTUNU.

Pi3Hi BUAM MaloTb pi3HY eKOMOriuyHy MIacTUYHICTb, Wo GOPMY€eTbCA B NMPOLECi
eBonoLil Ha OCHOBI 2eHemuYHOI niacmuyHocmi (aHrn. genetic flexibility) — 3paTHOCTI
reHoTunNiB 3MiHIoBaTMNCA 11 3abe3neyyBaTi MPUCTOCOBAHICTb A0 3MiH HABKONNLLHBOIO
cepeposuLia.

Bucokuii aganTMBHUI NOTEHLian MatloTb eKOMOriYHO niacTuyHi Buan. Came Taki
BV 3[4aTHI 3aCeNATM HOBI MicLiA NPOXKMBaHHS abo Ti, siki fy»e 3MiHUnMcA. B ymoBax
pYNHYBaHHA €KOCMCTEM BOHM 3aBAAKM €KOJOTiYHIl MNacTMYHOCTI BCTUraloTb HabyTK
HOBUX aflanTaliil i BUXKNBaOTb. EKONOriyHO HennacTuYHi BUAM 3 HU3bKUM afanTuB-
HVIM NMOTEeHLiafioM i BUCOKOO CrieLiianizaLi€ro 3a Lux yMOB BUMUPALOTb.

OTXKe, eKoNOoriyHy NAacTUYHICTb B1AY BM3HAYaloTb
reHeTMYHa MaacTUYHICTb Ta afanTUBHUIA MOTEHLian.

Aki BUAN 6epyTb yuacTb B aAanTUBHIN pagiauii rpyn?
ApanTuBHa pagiauia - esosoyitiHul

npoyec 8UHUKHEHHs 8 MeXax nesHoi cucme- V Q

MamuyHoi epynu ¢hopmM, npucmoco8aHux 00

pi3HUX yMo8 icHysaHHA. Len npouec Bnactu- *" \ /d

BUI AnA OyAb-AKOI CUCTEMATUYHOT Fpynu, AKa

iCHy€e B)Ke TpmMBanuin Yac. 3rigHo 3 npasusiom // h

adanmueHoi padiayii, wo noro chopmy-

NlOBaB BiJOMUI amMepUKaHCbKUIM ManeoHTo- jﬁ &
nor I. @.Oc6bopH (1857-1935) we y 1902 p.,

icmopu4Hul po38umok 6y0b-AKOi epynu cy-
Npo8oOdXyemsoca if po30ineHHAM HA okpemi ¢i-
Jl02eHemMuYHi cmosbypu, Wo po3xo0amescs 8
PIi3HUX a0anmMuBHUX HaNPAMAax 8i0 AKO20Cb 8UXIOHO20 cepeOHb020 cMaHy. KnacnuHum
npuKnagomMm aganTMBHOI pafiauii € ypi3HOMaHITHEHHA NialeHTapHUX CCaBuiB, WO
po3noyanoca ogpasy nicia BUMMUPAHHA ONHO3ABPIB HaNpPUKiHLI Me30301CbKOI epu
(6n113bKo 66 MITH poKiB TOMy). Y Ti AaBHi yacy Ui ccaBLi 6ynu ApiGHUMY KOMaxXOigHMM
icToTamu, nogibHMMKM o 3emnepuiiok. Came Ui TBApUHM eBOJIOLIOHYBaNM B CyYacHi
rpynu Giratoumx, nitatoumx, nnaBawumnx ccasuis (. 8).

In. 8. ApantuBHa pagiauif
nnaueHTapHUX ccaBLiB



BuxigHumun Bugamm B afanTUBHIN pagiauii € 3a3BMYail eKONOrYHO MAaCTUYHI
BUAW. 3riiHO 3 NpasusIomM NoxXo0KeHHA 8i0 HecneyianizoeaHux npedkie (E. KoH,
1904), Hosi 8esuki epynu 6epyme Nno4amok He 8i0 8ULUX NPEOCMABHUKI8 NPeoOKo8UX
2pyn, a 8i0 nopisHAHO HecneyianizosaHux. CcaBLi BUHUKAW He Bif BUCOKocneLianizo-
BaHMX, a Bif HecneuianizoBaHUx BUAIB penTunin. KBiTKOBI pOCINHN BUHNKAM He Bif
ronoHaciHHMX, a Bif HecnewianizoBaHMX HaCiHHMX NanopoTeit. [MprUYHO NOXOAXKeH-
HA HOBMX rpyn Bif HecnewianizoBaHWX NPefKiB € Te, WO BiACYTHICTb cneyianisauii Bu-
3HAYa€E MOXJIMBICTb BUHUKHEHHA HOBUX MPUCTOCYBaHb.

OTXXe, aganTMBHA pafjiauia nos’A3aHa 3 MAACTUYHUMU BUAAMU | A€ 3MOry

HOBMM rpynam PiBHOMIPHO 3alHATU NPOCTIP i Pi3Hi MicUA iCHYBaHHA.

DIANIbHICTb
CamocrTiliHa po60oTa 3 Tabnuueto. ARanTUBHUIA NOTeHLian

3a ponomoroto Tabnwui NOpiBHANTE 3anNpPONoHOBaHiI BUAW Ta OBrpyHTYITE Cy-
[PKeHHs NMpo afAanTMBHWI NOTEHLian eKONOriYHO NNACTUUYHKX Ta HEMAACTUYHUX BUAIB.

O3Haka Bepmigb Gypuii Koana cipun
EkonoriyHa nnactuuHicTb
MNowwnpeHicTb
PiBeHb cneuianiszauii
ApanTUBHUI NOTeHLUian
bionorisa + Ximia. XimiuHa Ta eKonoriuHa BaleHTHiICTb

Ekonoru 3a aHanori€o NOHATTA Ba/IEHTHOCTI B XiMil BBeNM
MOHATTA €KOJIOTiYHOI BaNeHTHOCTI (mnacTuyHocTi) Buay. Aka
NpUpoAa BaneHTHOCTI XiMIYHUX efleMeHTIB Ta eKONOoriYyHoI Ba- .
JNIEHTHOCTI BUAIB?

a CTABJIEHHA <

‘«2 Bionorisa + leorpadina. NaBacbKi ocTpoBn

oo
2}
[ X J
[ ]

»

laBalicbKi ocTpoBY Bigomi B bionorii npu-
Knagammn agantuBHOI pagiauii «<yCMiXHEeHUX»
nasykie-meHemuukie (Theridion), eaeali-
CbKUX Keimkapok, [po3odin, naBykis-na-
NOYHKKIB 3 pofy Ariamnes, YHiKanbHUX POCIUH 3 pofy cpibHi meyi (Argyroxiphium).
[e po3TawwoBaHi [aBalcbki ocTpoBn? AKi 0co6nMBOCTI MABaCbKNX OCTPOBIB 3yMOB-
noTb afanTUBHY pagialito 6araTbox rpyn opraHismis?

PE3VJIbTAT

3aBAaHHA AnA CAMOKOHTPOJIIO

1. LLlo Take ekonoriyHa nnacTUyHicTb? 2. HaBepiTb NpuKnag eKonoriyHo nnactuny-
HUX i HennacTnYHuX BnAiB. 3. LLlo Take aganTuBHUI NoTeHuian? 4. AKUA afanTUBHUI
NnoTeHLUian y eKoSIoriYyHO NNacTUYHKX A HennacTuyHmnx Buais? 5. LLlo Take aganTBHa
pagiauia? 6. ki BN € BUXigHMMM B Npouecax afanTUBHOI pagiauii?

7. lLlo xapakTepusye ekonoriyHy nnactuyHictb Buay? 8. LLlo Bu3Havyae ekonoriuny
NAacTUYHICTb BMUAY? 9. flke 3HaUeHHA aganTUBHOI pagiaLii?

10-12 10. O6rpyHTYiiTe CyA»KeHHA NPO afanTUBHNUIA NOTEHLiaNl EKONTOTYHO NNACTUYHUX Ta

€KOJIOrYyHO HennacTUYHUX BUAiB.

§ 4. TIOHATTA NPO eKONOriYHO NNACTUYHI Ta €KONOriYHO HeNNacTUYHI BUAKW. MoHATTA NPOo afanTyBHY pagialito
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Mummesoto € popma, 8 Akili mino opeaHiamy
nepebysae 8 2apMOHii i3 308HIWHIM cepedosuLeM.
E. BapmiHe

§5. MXUTTEBI ®OPMU POCJIVNH | TBAPUH AK AQANTALYII
[0 CEPE[OBULLA MELIKAHHSA

OCHOBHi NOHATTA 1 KNO4Y0oBi TepmiHu: KutteBa popma pocnuH. KutteBa
dopma TBapuH.

MpuraganTte! Lo Take aganTauia?

{/

BcrynHa BnpaBa. XKutTteBi popmu pocnviH

3icTaBTe 300pa)eHi POCANHY 3 iXHIMM Ha3BaMM Ta OTPUMANTE NATUHCbKY
Ha3By pofy, O AKOTrO HaNeXMTb OfHa i3 HaLWX HalyNOONEHILINX POCITNH — ManuHa.
B [lepeH cnpaBxHin U, WnnwwuHa cobaua

R KanuHa 3BnyanHa S TopobuHa 3BMYaliHa

U, JliwmHa 3BnyanHa

3MICT

Yomy knacudikauii KuTreBuX ¢popm pocnuH € eKonoriyHumm?
HKurreBa bopma pocnuH — 308HIWHIU 8U2/190 POC/IUHHUX Op2aHi3mMis, Ujo 8i0o-
b6paxkae ixHI NpuCMoOCcosaHicms 00 yMo8 cepedo8uwid iCHy8aHHA. TepMiH «KUTTEBA
dbopMa pocvH» 3anponoHyBaB HanpukiHui XIX cT. BigoMuin faHCbKUM 60TaHIK, ofnH
i3 3aCHOBHUKIB ekonorii Ta mopdonorii pocnuH Eyeeniyc Bapmine (1841-1924). Bin
BBaXKaB, L0 Pi3Hi BUAW POCIINH 3aneXHO Bifj OfHAaKOBMUX 30BHILLHIX YyMOB HabyBaloTb
O[HaKOBOrO 30BHILLIHbOrO BUNAQY 1 GOpMY Ta JOCAraloTb Y CBOEMY PO3BUTKY OfHI€l
1 Ti€l camoi MeTn JOCUTb Pi3sHUMK WnAaxamu. Hanpuknag, Ao NOoCywnmBux Micub ic-
HyBaHHA B OAHWX BUAIB POPMYETHCA TaKe MPUCTOCYBAHHSA, AK OMYLUEHICTb, Y iHWNX —
BOCKOBUI HaniT, y TPeTiX — peayKLuifa INCTKIB.
IcHyloTb  pi3Hi  Knacudikauii  XKUTTEBUX
bOpM POCNVH, WO MOACHIETLCA 3aCTOCYBaH-
HAM Pi3HMX NPUHUMNIB rpynyBaHHA. LLUnpoko-
ro 3actocyBaHHA y Mopdonorii pocnmH Habyna
ekonoriyHa Knacudikauis XutteBux ¢opm,
po3pobrneHa Ha noyaTtky XX CT. faHCbKUM 60-
TaHikom Kpicmernom PayHkiepom (1860-1938).
3 yCi€i CyKYMHOCTi O3HaK UTTEBMX GOPM BiH
BMOKPEMUB OfHY, WO XapaKTepusye NpuUcTo-
CYBaHHsA POC/IVH O XonoAHoi abo cyxoi nopwu

In. 9. XXutTeBi popmmn pocnuH
(3a I. I. Cepebpsakosum): pepeso (a),
yarapHuK (6), HaniBYarapHuiK (s),
6araTopiuHa (2) Ta ogHopiuHa (0)

POKY, — PO3MilleHHA OPYHbOK BiOHOBJIEHHS TPaB'AHUCTI POCINHU



Ha POC/VHI (BUCOKO Haf, FPYHTOM, H3bKO Haf FpyH- Kateropia | Mpuknagn

TOM, 6inA NoBepxHi rpyHTy, B rpyHTi). Knacndikauin Nepes’a- | [y6, kanuHa,
I.T. Cepebpsakoea (1914-1969) xapakTepu3ye aganta- HUCTI WWnWMHa
Uil pi3HMX BMAIB POC/IVH, MOB'A3aHi 3 0COBANBOCTAMM Hanis- Yebpelyb,
POCTY I TPUBANICTIO XKUTTEBOTO LWKNY. 3riAHO 3 Helo | AGPEB'AHNCTI ledepa, nasaHaa
BUOKPEMIIOIOTb TaKi KaTeropii XUTTEBUX GOPM CYaNH- Hasemni | Jlonyx, nupii,
’ . . TpaB'AHUCTI 6eroHin

HUX POCNUH: Oepes’aHUCMI (DepeBa, KyLLi i KYLLUKN), -

BogHi Ouepert, natat-

Haniedepes’aHUCMIi (HaniBKyWi W HaMiBKyLWMKN),
HaszemHi mpae’sHucmi (ogHo- Ta 6araTopiuHi TpaBu)
i 800Hi mMpae’aHucmi (3eMHOBOAHI POCNMHK, MaBatoyi TpaBwy, NiaBOAHI Tpaewn). Ce-
pes unx XUTTeBUX GOPM He3anexHo OfHa Bif OfHOI MOXYTb BMHMKATMX NiaHOMOAI6HI,
cnaHki popmu Ta iH. (1. 9).

TpaB'AHUCTI | TA, CTpinonucT

OTxxe, Knacudikauii >KMTTEBNX GOPM POCIINH € EKONOTIYHUMM,
OCKiNnbKM Bifo6pa)katoTb NOAIGHICTb aganTaLi Pi3HMUX BUAIB,
WO BMHMKAE Nig Ji€l0 OOHAKOBUX €KOJTOTiYHUX YMOB.

3a AKMMU 03HaKamu KnacudikyloTb KUTTEBI popMu TBapUH?

HKuTtreBa dbopma TBapuH - 2pyna ocobuH, wo marome nodibHi MopghosioziyHi npu-
CMOCyB8AaHHsA 014 iCHY8AHHA 8 00HAKOBOMY cepedosuwi. Y TBapUH XUTTEBI popmu € Ha
ONBO PI3HOMAHITHUMM, OCKINbKK ANA L€l rpynn eyKkapioTUYHUX OpPraHi3miB xapak-
TEPHi aKTUBHWI PyX (TOKOMOLIs) i reTepoTpodHe XKMBNEHHS, WO NOTPEOYE NeBHUX
Cnocob6iB NoLwyKy i fJobyBaHHA iXki. Yepes Te XnTTeBI popMmM TBapUH KNnacudikyoTb
3a TaKMMW OCHOBHMMM O3HaKamu, K crnoci6 pyxy Ta cnoci6é pobysaHHA Ti. Ha
30BHIWHbOMY BUMMAZI TBAPWH MO3HAYAETbCA M iIXHA MPUCTOCOBAHICTb [0 Pi3HUX
€KOJIOTiYHMX Hill, 0COBNMBOCTi PO3MHOKEHHS TOLLO.

KutTteBi popmm TBaprH BUOKPEMITIOOTb 3a Pi3HNMIK O3HAKaMU AJ1A Pi3HMX CUCTe-
MaTUYHUX rpyn. Tak, Ana ccaBLiB OAHI€0 3 TAKMX OCHOBHUX O3HaK € CNOCo6bY TOKOMO-
uii (Hanpuknag, 6iratoui, cTprbatodi, noB3atodi). XUTTEBI popMM NTaxiB PO3Pi3HATb
3a cnocobom pobyBaHHA TXi (Hanpuknag, KOMaxoifgHi, 3epHOIfHI, xnxi), pub — 3a
dopmoto Tina (Hanpuknag, ToprneaononibHi, 3MieNogioHi), >Kanknx — 3a akTUBHICTIO 1
0COBNMBOCTAMM PO3MHOXEHHSA (ABi XUTTEBI dopmu: nonina n meaysu).

HannowwpeHiwoto € knacudikauisa »kutteBnx popm TBapuH 3a . M. Kawkaposum,
3a AKOIO BYIOKPEMJTIOIOTb nJ1asaroyi (CyTo BOfHi, HaniBBOAHI), putoyi, HazemHi (biratoui,
cTpubatoui, no3atoui), 0epesHi, nosimpsaHi xummeai Gopmu.

OTXXe, OCHOBHMMM O3HaKaMu Ana Knacudikauii
XUTTEBUX GOPM TBAPUH MOXKYTb OYyTV CNOCOOU NepeMmileHHs,
cnocobu fobyBaHHA i, 0CO6NNBOCTI PO3MHOXeHHSA, dopma Tina
Ta MPUCTOCOBAHICTb 4O cepefoBULLa iCHYBaHHS.

BIAJIbHICTb

CamocrTiiiHa po6oTa 3i cxemolo. [lepeBa K XXUTTEBA popma pocnnH

3icTaBTe 306pa)keHi NUCTAHI NicCOyTBOPIOBaNbHI NOpoAW 3 iXHIMW Ha3Bamu Ta
OTpMMaNTe NAaTMHCbKY Ha3By POAY, [0 AKOrO HanexuTb OyK NicoBWiA, WO pocTe B
YKpaiHi nepeBakHO B KapnaTtax.

A Tpab 3BuyainHmii G KneH roctponuctui F Binbxa knenka

S bepesa 6opogaByacta U Jluna cepuenucta

§ 5. XnTTeBi GopmMm POCVH i TBApVH AK aganTaLii 4o cepefoBuLLa MELLKAHHA
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BuKkopucTaiiTe 3anponoHOBaHi 03HaKM (8UCOMA POC/IUH, pO3MAawlysaHHsA U cnocio
3axucmy 6pyHbOK, CmyniHb 30epes’siHiHHA 0CbOBUX NA20HI8, MPUBATICMb XUMMSA HA0-
3eMHUX Nd2oHiB) i CKNagiTb cxeMy KOMMAeKCy afanTaLiii, LWo XxapakTepu3yloTb fepeBa
AK XUTTEBY GOPMY POCIIVIH.

bionoria + Ekonoria. utreBi popmn TBapuH

3icTaBTe 3anponoHOBaHi incTpauii TBapuH (1-38) i3 iXHiMM BUJOBUMIK Ha3Ba-
Mn (A — X). Bu3HauTe HaneXxHiCTb 3anpOnoOHOBAHUX BUAIB TBAPUH JO NMEBHOT KWT-
TeBoi dopmu (3a [. M. Kawkaposum): A — akyna cipa pugosa; b — nacmieka cinecoka;
B - kpim esponedicokul; I — kocamka; [1 — capHa esponeticoka; E — cmpux 4opHuU;
€ - 1aHb egponelicoka; XK — cainak niwarnud. fAki Kputepii BUKopucTanu ana knacmaoi-
Kauii? Ynm ekonoriyHa knacugikauia BigpisHAEeTbCA Big dinoreHeTNYHOI?

CTABJIEHHA

bionoria + Jlitepatypa. MNoBiTpsAHa »xurteBa popma TBapuH

«O0HO020 pasy nepesiemina AKace 38ipUHKa 3 depesa Ha d0epeso.
3ipsanace 3 8UCOKOI AJIUHKU i, po34enipusuwiucs, MO8 KAXAH, Niwna
8HU3, @ NOMIM 3 p0O320HY 8U2HAJIACb 820pY i 84enuUIACL 3d CMosbyp
ocuku...» (. barpanuii. Turponosu). Mgetbcsa npo nonityxy cmbip-
CbKy, abo netary 3BuuanHy (Pteromys volans). Akum € cysip'a agan-
Tauin (abo KomnneKc aganTauin) gna uiei »xuttesoi popmn?

PE3YJIbTAT

3aBfaHHA ANA CAMOKOHTPOJIO
1. o Take xunTTEBa dOopMa pPocsimH? 2. Ha3BiTb OCHOBHI XXUTTEBI GOPMU POCIUH.
3. HaBepiTb nprknagn BUAIB POCSIVH 3 NofibHo XuTTeBoto dopmoto. 4. LLlo Take
XunTTEBa dopmMa TBapuH? 5. Ha3BiTb OCHOBHI XUTTEBI dopmMu TBapuH. 6. HaBegitb
NPVIKNagu BUAIB TBAPWUH, AKI MatOTb Pi3Hi XKUTTEBI popmu.
7. Yomy knacudikaLii XUTTEBUX POPM POCIUH € eKONOTiYHUMIK? 8. 3a AKNMUN MPUH-
7-9 | uunamu KnacmoikyoTb KUTTEBI GOPMM POCIUH? 9. 3a AKMMU 03HaKaM Knacudiky-
I0Tb KUTTEBI GOPMU TBAPUH?
10-12 | 10. Ynm ekonoriuHa Knacudikalis Bigpi3HAETbCSA Bif PpinoreHeTNUYHOI?




EkonoeziuyHa Hiwa — «<npogpecis» 8udy, a micyeicHy8aHHsA — lio2o «aopeca.
0. Odym

§ 6. EKOJIOIYHA HILWIA

OcHOBHi NOHATTA 1 KnovoBi TepmiHu: EKOJIONYHA HIWA. LWupuxa
€KOoJNoriuHOIi Hiwi. lepeKkpnBaHHA eKONOTiYHOI Hilui.

MpuraganTte! Lo Take eKONOriYHi YNHHNKK?

& Momipkyiite!

Kpim esponelticokuti (1) i cninak
niwyanull (2) - aBa BUAW, NPEeACTaBHUKK
AKUX MaloTb OAHAKOBY »KUTTEBY Gpopmy. Lle
puvtodi ccaBUi 3 NiA3eMHUM CMOCOBOM XKUT-
TA. Y HUX nopibHi apantauil (BUAOBXKeHe
TiNo, ryCTUN i WiNbHWUI BONOCAHWI MOKPUB,
pefykoBaHun 3ip). Ane yomy Ui BUAM Xa-
paKkTepu3ylTbCA Pi3HUMK  €KOMOTYHUMM
Hilwamn?

3MICT

AKNMUN € CKNagHNKN €KONOTiYHNX Hiw?

TepMmiH «eKonoriyHa Hila» 3anpornoHyBaB aMePUKaHCbKNI HaTypanicT Jxo3ed
Ipinenn (1877-1939) we y 1917 p. AnA xapakTepUCTUKN €KONOFiYHUX YMOB iCHY-
BaHHA Ta MPOCTOPOBOro MiCLEepPO3MilleHHA KaniGOopHINCbKNX MepecMiluHUKIB, SKi
HalbiNblU BiJOMI CBOEI 34aTHICTIO BiATBOPIOBATY FOIOCOBI CMrHaNu.

Hewo nisHiwe aHrnincobkun ekonor Yapns Enmon (1900-1991) BM3HaUMB Hilly
AK «MmicLe opraHiaMmy B 6i0OTMYHOMY YrpyrnoBaHHi, 1Oro BifHOCKHM 3 et Ta BOpO-
ramm», akLeHTyBaBLIN yBary Ha GpyHKLiOHaNbHOMY CTaTyCi OpraHi3amiB BUAY B yrpy-
nosaHHi. [NOBHilLe yABNEeHHA NPO eKONOTiYHy Hily Aae 6araToBUMipHa mofenb, AKY
po3pobuB y 1957 p. aHrno-ameprKaHcbKuii yueHunin EeeniH Xamyincon (1903-1991).
BiH 3anponoHyBaB po3rnAagaTN eKoHiLY AK yBeCb Aiana3oH YMHHWKIB cepedoBuLLa, B
AKOMY NEeBHUIN BUA YNPOAOBX TPUBASIOrO Yacy NPOXKMBAE N PO3MHOXKYETbCA. AMepu-
KaHCbKu ekonor KOoxuH 00ym (1913-2002) Ha3BaB eKONOTiUHY Hily «npodecieio»
BMAY, WO € HAaCNiAKOM afjanTauiln opraHiamis By A0 iCHYBaHHA B €KOCUCTEMI.

Y cyuacHin ekonorii nig eKonoriyHo Hillel po3yMmiloTb MicLe opraHismy, nomny-
nAauii abo Buay B NpMpoAi, Lo BU3HAYAETbCA TPbOMA CKNagHMKamMK: 1) NPOCTOPOBUM
poO3TallyBaHHAM B eKOCMCTeMI; 2) B3aEMO3B'A3KaMy 3 abioTUUHUMK 1 BiOTUYHUMMI
UYMHHVKaMW MiCLib iCHYBaHHS; 3) eKONoriyHrmMun GpyHKLiAMN B eKoCMCTeMi.

OTtxe, EKOJIOTIYHA HILIA - ue npoctopoBe i ¢yHKLUiOHanbHe
6aratoBuMipHe Micue Buay (opraHi3mis, monynsuii) B ekocuctemi,
IO BM3HAYAETHCA IXHIM GIOTMUYHUM MOTEHLiafoM i CyKymnHicTio
UNHHWKIB JOBKINMA, 4O AKNX BiH MPUCTOCOBAHUN.

Y yomy nondrae cyTb napameTpiB €KONOriYHOI Hilwli?
[nAa xapakTepuCTMKN eKOMOTiYHOI Hilli BAKOPUCTOBYIOTb ABa OCHOBHI nNapame-
TPY: WAPUHY Hilli Ta NePeKPUTTA HiLi i3 cycigHiMmm.

§ 6. EKonoriyHa Hiwa
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LlnpuHa ekonoriyHoi Hiwi — napamemp,

. . A Temnepatypa
AKul 8U3Ha4Yyarome 3a 0ianazoHom 0Oii 6y0b-aK020 U .
1 . o]

i EkonoriyHa Hiwwa
€KOJ102[YHO20 YUHHUKA 8 MeXadx Yepyno8aHHs ‘ e s Oxpema
ma oyiHMb WIAXOM NOPIBHAHHSA 3 WUPUHOI e . & ocobuHa

. e . . | le
eKoJ102i4HOI Hiwi iHWux 8udie (opaaHiamis, nony- o %o ':

.u o . [}
7124iti). Hanpuknag, WApUHY Hilli MOXHa BU3Ha- e e ® ]
. . . [ R~ * ;
UNTW 3a iIHTEHCUBHICTIO OCBITNEHHSA, AOBXNHOLO ® B°“°“CT§

NTAHUIOTIB XUBMIEHHA, KOMMOHEHTaMM iXKi ToLWoO.
EkonoriyHa Hiwa moxe OyTU pPi3HOI WUPUHNK
3@ pi3HUMKU  BUMipamun  (TpodiuHi  3B'A3KNK,
NpPOCTOPOBUI POo3nogin Towo). [na TBapuH 3a3BMYall BUKOPUCTOBYIOTb TPU BiCi
6araToBUMIpPHOT Hili: Micue npoxuBaHHA (NPOCTOPOBA Hilla), XusieHHA (TpodivHa
Hiwa) i do6osa akmusHicmb (YacoBa Hiwa). TaKMM UMHOM, LINPUHOIO Hili € pi3HO-
MaHITHICTb pecypcCiB, WO BUKOPWUCTOBYIOTbCA MEBHUM BUAOM (opraHiamom). pa-
biuHO eKoNoriuHy Hily MOXXHa BM3HAUMTK AK AINAHKY [BO- abo 6araToBMMipHOro
rpadika (in. 10).

lMepekpuBaHHA eKoNnorivyHoOI HilWi — ye napamemp, wWo xapakmepusye 8UKOpuU-
CMAaHHA 8udamu (nonynayiaMu, op2aHiaMamu) 0OHUX | mux camux pecypcig cepedo-
8UWA | Xapakmep KOHKypeHUii Mix HUMU. [epeKpuBaHHA BUHUKAE, AKLO Pi3Hi BUAK
BVIKOPUCTOBYIOTb OfHI 1 Ti cami pecypcu. MepekpuBaHHA MOXe 6yTV NOBHMM abo
YacTKOBUM, 3a OAHMM abo AieKinbKoMa napameTpamm eKoNoriYHol Hilwi. Hili MoXyTb
30BCiM He MepeKkpmBaTKCA, i BUAN HE KOHKYPYIOTb OAWH 3 OAHMM. 3a YacTKOBOroO
nepeKkprBaHHA BUAY CMiBICHYIOTb 3aBAAKM cneundiyHOCTi iXHiX NpucTocyBaHb. AKLLO
X HilLi BMAIB NOBHICTIO MePEKPUBAOTLCS, TO BiIOYBAETHCA KOHKYPEHTHE BUKIIOYEHHS
OfHOrO 3 BUAiB ab0 BUTICHEHHA JOMIHYIOUMM KOHKYPEHTOM CBOIO CynepHuKa.

In. 10. IBoBMMipHa mopenb
€KONOTiYHOI Hilli

OT>Xe, OCHOBHMMM NMapameTpamy, WO XapaKTepusyloTb eKOMOriUHI Hiwi
Pi3HUX BUAIB, € iXHi WMPUHA Ta CTYNiHb NePeKPUBaHHS.

Aki npaBuna xapakTepunsylTb eKONOriYHi Hili?

EBONOLiNHO B3aEMOBIAHOCUHM OpraHi3amMiB GOpMyOTbCA TaK, WO BUAK 3 NOAI6-
HYMMW BUMOramu A0 CepefoBulLa HE MOXYTb TPUBANUM Yac iCHyBaTu chinbHo. LA
3aKOHOMIpHicTb chopmynboBaHa I. @. fayse (1910-1986), AKun gocnigxysas xap-
YyoBi BiHOCKHW AeKinbKox BUAIB iHby30piN, y BUrnAgi npasuna KOHKypeHmMHoz20
BUKJIIOYEHHA: AKUW0 08d 8UOU 3 NOOI6HUMU 8UMo2amu 00 cepedosuwyd (KUesieHHS,
nogeodiHKU, MiCyb PO3MHOXEeHHA MOoWw0) 8CMynarme y KOHKypeHmMHi 8i0HOCUHU, MO
00UH 3 HUX NOBUHeH 3a2uHymu abo 3miHumu cgiti cnoci6 xummas i 3aliHamu Ho8y eKo-
J102i4HY Hiwy.

Y npupoaHux ekocmcteMax 3a3Buyai BCi Hilwi 3anHATo. OgHaK AKWoO ue GyHK-
LioHanbHe Micle 3BiNbHAETbCA (HanpuKnag, Yyepes BUHULLEHHA NIIOAUHOK Yn XU-
»aKamu), ToO BOHO 3amnoBHBaTMeTbCA GYHKLUiOHaNbHO 611M3bKUM abo ekonoriyHo
aHanoriyHum Buaom. Lia 3akoHOMipHicTb cdopmynboBaHa sik npasusio 0608’sa3-
KosoCmi 3an0BHeHHA eKOJI02iYHUX HilWl: NOPOXXHA eKOJI02iYHA Hila 3a8x0u bysade
NpUpPOOHO 3aN0BHEHOIO.

OT>Ke, OCHOBHMMM MpaBulamK, WO XapaKTepur3yloTb €KOMOTriYHi Hilli,
€ NPaBUJIO KOHKYPEHTHOIO BUKJIIOUYEHHA Ta NpaBuio 060B’A3KOBOCTI
3aMOBHEHHA €KOJOTiYHUX Hill.



AIANbHICTb

CamocTiiiHa po6oTa 3 intocTpati€io.
MepeKkpuBaHHA eKONOTiYHNX Hill PiYKOBUX paKiB

HannowwupeHiwnmn y Bogorimax YKpaiHu € Taki
BVAV PiYKOBUX PaKiB, AK pakK piykoeuli ey3bKkonasnuli
(Astacus leptodactylus) i pak piukoeuti wiupokonanuti
(Astacus astacus). BoHW € KOHKypylouMMu Brpamu, i
paK By3bKonanui BUTICHAE paKka Wnpokonanoro. Aknim
BUA, NEePEKPUBAHHA €KONONYHMX Hill LUX BUAIB PiYKO-
BUX paKiB? 3MofentonTe HacigKyM 3HaYHOro NepeKkpu-
BaHHA eKOJIOTiIYHUX Hilll KOHKYPYIOUNX BUAIB.

bionorisa + Moe3iA. Pi3HOMaHITHICTb eKONoriYyHuX Hil

Y wotnaHacbkoro noeta Pobepta bepHca € Bipw «KiHeub nita»
3 TaKUMKU pAgKamu.

BanvowHenu nobaame muxudi nic, B 2pubHiti muwi 2anseuH.
B’lopKu — micys 4azapHuKoai. A 2nid konroyudi i 2ycmudi —
A uanni 3 sucomu Hebec Xumuo 0na KOHONAIAHOK.
Jlemame 8 csili kpati piukosud. Y KoxxHo20 € 38uyad csid,
/Jlpo30u 8 niWUHHUKY Xusyms, Caili wnsAx, 801 6AXAHHA...

P. bepHc

YoMy KOXHUI BUL MAE «CBIlA LLNAX, CBOI 6axaHHA», TO6TO CBOIO
€KONOTiYHy Hily?

Q CTABJIEHHS
» g ——
‘«2 Bbionoria + biopisHomaHiTTA. DyHKLUioHanbHe Micue BUgiB

L -

Y Talsi, cocHoBMX 6opax, y FycTUX AUCTAHUX i
3MilaHUX flicax KopuyHeBi abo cipi, okpyrni abo ro-
CTPOBepXi MypalHUKK € O3HAKOI0 340POBOro ficy. I3
65113bko 70 BUAiB Mypax, AKi MeLKaloTb Ha TepuTopii
YKpaiHu, HANNOLWMNPEHIWNMUN N HANKOPUCHILLUMIW AnA
nicy € pyoi nicosi mypaxu (Formica rufa). ike dyHKLUio-
HanbHe MicLe LMX Mypax y NicoBi ekocuctemi?

PE3YJIbTAT

3aBAaHHA A1 CAMOKOHTPOJIO
1. Lo Take ekonoriyHa Hiwa? 2. Ha3giTb napameTpu ekonoriyHoi Hiwi. 3. Lo Take
LWMPUHA eKOJOTiYHOI Hiwwi? 4. LLlo Take nepeKkprBaHHA eKoNoriyHoi Hiwi? 5. JanTe
BV3HaY€HHA NMPaBuUa KOHKYPEHTHOrO BUKJIIOUeHHA. 6. [laiiTe BU3HaueHHA npasuna
060B’A3KOBOCTi 3aMOBHEHHS €KOJTOTUHUX Hilll.
7. AKUMU € CKNAgHMKN €KONOTiYHMX Hiw? 8. Y YoMy nonarae cyTb napameTpiB eKko-
noriyHoi Hiwi? 9. ChopmynioiiTe NpaBma, WO XapakTepu3yoTb eKOOTiUHi Hilli.
10. AKUMK MOXKYTb OYTN HACNiAKM 3HAYHOTO NepeKpPMBaHHA EKONTOTIYHMX Hill KOH-
Kypytoumnx Bugis?

10-12

§ 6. EKonoriyHa Hiwa
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HeobxioHo 6izmu wo0yxy, wjob 3anuwamucsa Ha 0OHOMY U MoMy Camomy Micyi.
J1. Kepponn. Anica e 3adsepkanni

§7. MNMOHATTA NPO CNPAXEHY EBOJIIOL IO

TA KOAZANTALIIO
OCHOBHi NOHATTA 11 KNtouoBi TepmiHv: KOEBOJTIOLIIA. KOAOAMTALLIA.
MpuraganTte! Lo Take eBontouin?

"N Y cBiTi WikaBoro

Finome3sa YopHoi Koponeeau (aHrn. Red Queen
hypothesis), abo e¢pekm YopHoi Koponeesu (B aHMiNCbKil
MOBI BiJoma AK rinoTe3a YepBOHOI KOPONeBU, OCKINbKM KO-
nip waxosux ¢iryp 3a yacis J1. Kepponna 6yB 6n113bkum o
YepBOHOrO) — e eBoNOLiNHa rinoTe3a J1. BaH BaneHa, wo
NOACHIOE MepeBarn CTateBoro PO3MHOMKEHHA OpraHi3mis
i NOCTifHI eBONOLiHI NeperoHn 036POEHb MiXK KOHKYPY-
IOYMMM BUAAMU Ta MiX napasmntom i xasaiHom. MNpuHumn
YopHoi Koponesu dpopmynioeTbea Tak: «Jna egontoyitiHol cucmemu cmanuti po3su-
Mok HeobxiOHUU uwe 018 Mmozo, wob 36epieamu ceol 8iOHOCHY NPUCMOCOBAHICMb
wo0o cucmem, AKi koegosroyioHytome 3 Hetoy. LLlo  Take koeBontoLin?

3MICT

flke GionoriuHe 3HaUYeHHA KOeBONIOLiNHNX BiAHOCUH?

KOEBOJIOLIA (Big naT. co — pa3om Ta evolutio — po3ropTaHHs), abo cnpsKeHa
eBonwuia, abo KoaganTuBHa eBOJIOLiA, — e80/IOUIlIHA 83AEMOOIS Op2aHi3mia pi3-
HUx 8udis, AKi He 0OMIHIOIMbCA 2eHeMUYHOI iHhopmayiero, ane 06’ €eOHAaHi micHUMU
eKos102i4HUMU 38’A3Kkamu. MNepim KoHUenuito Koesoniouii 3anponoHysas y 1968 p.
M. B. Tumodgpees-Pecoecbkuii (1900-1981). 3 nornagy esontouUiiHoi 6ionorii 6iono-
riYHi BUAWM HE MOXYTb 3YNUHUTUCA Y CBOEMY PO3BUTKY. HaBiTb 3a BiACYTHOCTI 3MiH
HEeXNBOI NPMPOAN OPraHi3aMmn 3MiHIOIOTbCA, OCKINbKM CNiBICHYIOTb 3 iHWIMMMK BUAamu,
AKi TAKOX €BOJIIOLiOHYI0Tb.

Y npoueci KoeBonwLuii BUAIB CKNafalTbCA TaKi B3aEMOBIAHOCUHN, 3@ AKNX BU-
AM-NapTHEPW CTaloTb MEBHOIO MipOl0 B3aEMHO HeobxigHuMU. Hanpuknag, 6gxona
Me[OHOCHa, AobyBaloun HeKkTap i MUJIOK,
30iNCHIOE nepexpecHe 3anuieHHA KBIiTKO-
BUX POCJIMH; XWXKaKu, BMOpaKoByloumn ce-
pen CBOIX »KepTB HEMOBHOLiHHMX OCOOMH,
CTaloTb BaKNMBMMW perynatopamm IXHbOT
yncenbHocTi. Pe3synbratom KoeBonwuii €
B3a€EMHi apanTauil gBox BuaiB (KoaganTta-
uii), wo 3abe3neyyoTb MOXKAUBICTb IXHbOIO
CNiNbHOrO iCHYBaHHA Ta NiABULIEHHA CTiN-
KOCTi 6ioreoueHo3y K LinicHoi 6ionoriyHot
cucTeMu.

HannowwpeHiwmmn dopmamun Koeso-

In. 11. Mpuknagn KoeBosOLINHOT cnctemm
moull € BIAHOCUHW B CUCTEMAX «TBaPUHM- «3anuntoBayi — KBiTKOBI pOCINHI»



3anunioBadi — KBITKOBI pocnvHu» (i1, 11), «POCANHOIAHI TBApUHM — POCSIVHUY, «XU-
XKaK — KepTBa», <KKOMaxOIfHiI POC/IMHN — KOMaxu», «Napasnt — XasdiH», «opraHiamm-
ranoyTBOPIOBaYi — POCANHU», KPOC/MHA — FyCeHuUi, WO il NoigalTb» Ta Pi3Hi BUAN
CUMGio3y.

OTXe, KOEBOJIOLiA CTBOPIOE KOMMIEKC CYMICHUX aganTauin
y pi3HMX BUAiB, WO 3abe3neuye cTabinbHe GyHKLIOHYBaHHA
NPUPOJHUX CaMOPErystoBaNbHNX eKoCUCTeM. Taka ekocuctema
PO3BUBAETLCA N aAANTYETbCA A0 3MiH 30BHIiLUHIX YMOB i BOgHOYac
36epirae cTabinbHiCTb BMAOBOrO CKIagy Ta iX B3aEMO3B'A3KIB.

AKnmn € mexaHismn ¢popmyBaHHA KoaganTauin?

KoapanTtauia - 83aemonpucmocy8aHHsa pisHUx
8U0i8 y npoueci cnpsxeHoI egosoyii 00 HOBUX yMO8
icHysaHHA. Hanbinbw pocnigkeHo KoaganTauii y
CUCTeMi «TBapWHMW-3anuoBayi — KBITKOBI pocnu-
HU». Y KBITKOBMX iXHi KBiTM pi3HOro 3abapBieHHs,
cKnag HekTapy, bopma NUNKOBKX 3epeH, BUZiNeHHsA
apOMaTUYHKX PEYOBWUH, YacTo 1 cama 6yoBa KBITKYM
bopMyloTbCA CNpAXKEHO 3i 34aTHICTIO Pi3HMX BUAIB
TBapuH (KOMax, NTaxiB, KaKkaHiB, MOJIOCKIB, npu-
MaTiB) PO3PI3HATU KONbOPW, CMOXUBATY HEKTAP i NUIIOK, CNPUIAMaTK 3anaxm ToLo.
Mpuknagom KoaganTauii € 1 B3aEMONPUCTOCYBaHHA GOpPMU KBiTKM Ta Oy[o0BY pPOTO-
BOro anapaty Komax (in1. 12).

Benuka KinbkicTb koaganTauii GopMyeTbCA Ha OCHOBI XapyoBUX (TPOPIUHMX)
3B'A3KiB. Hanpuknag, pi3Hi Buan TBapurH (ConKu, BypyHIAYKHN, LWMLLKAPI), CNOXUBAUN
HaCiHHA 1 N104N, CNPUAKTb PO3CENEHHI0 POCMH.

KoaganTuBHi NpMCTOCYBaHHA € eKOCUCTEMHUMM aganTauiamu, Wo BiANOBIZaOTb
NPUCTOCYBaHHAM Mi>KBUAOBOrO PiBHA I BUHMKAIOTb BCepeanHi ekocncTem. Koagan-
Tauil 3AiNCHIOITbCA N peani3yloTbCA Ha PiBHI MONyNALUiA, OCKiNbKM came nonynauii
€ enemeHTapHUMKU opunHMuaMU esontouii. DopmyBaHHA KoafanTaui BigOyBaeTb-
CA yNpOAOBK TPMBANOro Yacy Ha OCHOBI 3MiH FreHeTUYHOro maTtepiany nig KOHTPO-
nem npupogHoro gobopy. KoaganTadii, wo BinbyBaloTbCA BOAHOYAC i3 EKONOTIYHOI0
cneuianizaui€to, 3a6e3neuyoTb «NPUIALWITYBaHHA» BUAIB OAVH LO OJHOTO, WO AyXe
BaXXNMBO ANA CTabiNbHOCTI eKoCUCTeM Ta iX TPMBaNoro icHyBaHHA B yaci. LLnaxom Ko-
ajanTauin B eKocrcTeMax BifbyBaloTbcA 1 MPOCTOPOBMIA PO3MNOAIN BUAIB NO Apycax,
YMNaKoBYBaHHA eKONOTiUHUX Hill, bopMyBaHHA XUTTEBUX GOPM Ta iH.

In. 12. A3nKaH 3BNYaNHUN —
KOoMaxa 3 pAagy NyCKOKpUamx

OTxe, KoaganTauii € CyMiCHAMWU eBOJIOLINHUMM NPUCTOCYBaHHAMM
npeacTaBHUKIB Pi3HMX CMCTEMATUYHUX TPYN Y MeXaX eKoCUCTeMMU,
WO BMHUKAN B NpoLeci CNpaXeHOol eBosouil.

AIANbHICTb

CamocrTiliHa po6oTa Ha 3icTaBneHHA. Dopmu KoeBontouii

3icTaBTe HaBefeHi KoaganTadii (1-6) 3 BignoBigHMMM Gpopmamn CnpsKeHoT eBo-
niouii (A-E). anTe xapakTepuUCTMKY OJHOrO i3 NpuKIajiB KoaganTauii.

§ 7. MoHATTA NpO cnpsAXeHy eBOMIOLit0 Ta KoaganTaito
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1 Ankanoigu KapTonni 1 cuctema feToKCcmKaLii KonopaacbKoro
A P A " pan A Xuxak - xepTBa

KyKa
2 HekTapHuUKM GNIOKCIB i CUCHWIA anapart A3rKaHa 3BUYaiHOro b [Mapa3wnT — xa3dAiH
3 BigpocTKuy KiHLiBOK M'ACHUX MYX | BONOCKN BEHEPUHOT B 3anwunioau -
MYXOJI0BKM KBITKOBI pPOC/INHM
4 [lontoBaHHA NeBiB i cTagHa noBefiHKa appPUKaHCbKIMX .
. . I Cumbios
6yiiBoNiB

[ KomaxoigHi
POCVIHN — KOMaxXu
6 Lleniono3oniTnyuHi 6akTepii i TpaBHa cMcTeMa TePMITIB E Oitodarn — pocnvHm

5 MyTauiiHi npouecu BipyciB i rymopasbHUI iMyHITET NIOAUHN

bionoria + NMucbmoBa moBa. «Y4OpHUbHI ropilwKn»

OpHielo 3 popm KoeBonoUii € BifHOCKMHU ra-
NnoyTBOPIOBaYiB 3 pocnvHamu. Tak, 0y6 3euyatiHuli
(Quercus robur) KoeBonLiOHY€E 3 20pixomeopKoro
ay6osoto (Diplolepis quercusfolii), aka Bigknagae
ANLA B NTUCTKU. KpUXiTHa INYNHKaA NPOKOIOE INCT-
KW N NMOYMHAE CMOKTATU CiK. Y OinAHKax MowKo-
IPKEHb HAKOMMYYETHCA BENIMKA KiNlbKiCTb AyOUNbHNX
peyYoBMH-ranoTaHiHiB, AKi, 3Milyuncb i3 cinmawo
depym(ll) cynbpaTom, CIPUUMHAIOTD YTBOPEHHA rOPIXONOAIGHMX BUPOCTIB. IX Ha3u-
BalOTb «HOPHWIbHUMM FOPILLKaMW», OCKIIbKN 3 HUX Y MUHYTOMY BUFOTOBAANN CTilKi
YopHWNa. Y YoMy MOJIAra€ B3aEMOHEOOXIAHICTb LiMX KOEBOMOLINHNX BifHOCUH MiX
aybowm i ropixotBopkKammu?

CTABJIEHHA

Bionoria + Jlitepatypa. Coiika Ta eKocucremu

«/Jo 0y6a nidnemina 4Yumana nmawka. BoHa
HakuHynaca Ha xonyoi. Habpana y 03606, 3MaxHy-
J71a Kpunaamu, nosaemina 0o cmapoi aauHu. [1idospi-
710 060usuUIACA HABKPY2, NesHO, nepeceioyysasndcs,
YU HIXMO He cmeXume 3a Helo, He NPUOUBJIAEMbCH,
Oe BOHA X08a€ HA 3umy ceoi xosyodi» (B. TutapeH-
ko). Ha3BiTb nicoBoro ntaxa 3 poauHn BopoHOBI.
fIka ponb COMOK y XNTTi NiCOBUX ekocucTem?

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO

Tema 5. ADATTALLIT

1. Wo Take koesontouia? 2. Lo € pesynbtatom Koesontouii? 3. Ha3BiTb Hannowwmpe-
1-6 |Hiwi dopmn KoeBoNOLIHMX BigHOCKH. 4. LLlo Take KoaganTauis? 5. Hasegite npu-
Knagu KoaganTtauin. 6. LLlo € pywiiHoto cunoto KoaganTauin?

7. flke GionoriyHe 3HAUYEHHs KOEBOMOUINHUX BiAHOCUH? 8. AKUMU € MexaHi3mu
KoaganTauin? 9. [lanTe xapakTepnCTUKY OOHIEI 3 KoadanTalill opraHismis.

10-12 | 10. Yomy KoeBosOLifl € OCHOBOIO QYHKLIOHYBaHHA CTabiNbHMX eKocncTem?
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OpeaHizam mae cnpasy i3 cepedosuiyem, 00 AKO20 8iH
npucmocogaHudl i ske npucmocosaHe 00 Hb020.
B. I. BepHaocekuli

§8. CEPEAOBULLE ICHYBAHHA

OCHOBHi NOHATTA 1”1 Kno4voBi Tepminn: CEPEAOBULLE ICHYBAHHA. Mpun-
LUn €EQHOCTI opraHiamiB i cepefgoBuLLa IXHbLOrO iCHYBaHHA.

MpuraganTte! Lo Take ekocuctemm?

"\ 3HaliomTeca!

«OWn, cmepeKo, YapiBHa MOA CMepeKo...», — Tak
MOYMHAETLCA MPUCMIB BiAOMOI YKpaiHCbKOT MicHi JTio60-
mupa Aknma. CmepeKoio Ha3nBaloTb OfHe 3 HanyntobneHi-
wux i HavnowwmpeHiwmnx y Kapnatax gepes. Bugosa Ha3Ba
pocnuHu — s/IUHA e€eponelicbka (Picea abies). Cmepeka
CYTTEBO BMUIMBAE Ha NPUPOAHI YMOBU, OCKISIbKA YTBOPIOE
B LMX ropax 6nmsbko 40 % ycix nicis. LLlo € cepenoBuilem
iCHyBaHHA AnA cmepekn? Y yomy nonara€e €QHiCTb ANUHN
ab0 6yab-AKOro iHLWOro BUAY i3 cepefoBuULLEM iCHYBaHHA?

3MICT

Ak cepepoBuLLe icCHYyBaHHA BNJINBA€E Ha opraHiamn?
CEPEOBULLE ICHYBAHHA - ye npupooHi npoyecu U mina, 3 AKUMU Op2aHiamu
pi3HUX 8udis niod 4ac ceo2o xumms nepebysarome y npaMux abo HenpAMUX 83AEMO8IO-
HocuHax. CepepoBMuLLe iCHYBaHHA € YaCTMHOI NPUPOAMU, Lo be3nocepefHbO OTOUYE
OpraHiamn 1 yTBOpeHe NeBHUMU KOMNOHeHTaMn. BOHN MaloTb ANA XKMBOTO KOPKCHE,
HelTpasibHe abo HaBiTb WKigNMBE 3HAUEHHA | € NPUYNHOK GOPMYBaHHSA MPUCTOCY-
BaHb. OKpeMi KOMMOHEHTN cepefoBULLa iCHYBaHHA — Lie €KOMOTiYHi YNHHUKN, WO
CTBOPIOIOTb YMOBU iCHYBAHHA Op2dHi3mig abo € pecypcamu cepedosuwya icHy8aHHA.
Ymoeu icHy8aHHA — ye KOMNOHeHMU cepedos8uULLd iCHYBAHHSA, WO 8NIUBAIOMb HA
Op2aHi3Mu i 8U3Havarome ixHi xummesi nposasu. Lli yMoB/ MOXyTb MaTu HeOOXigHWI
abo gocTaTHil xapakTep. Tak, 4na NPOPOCTaHHA HACIHHA ANMHU HeObXiAHMMYM YMOBa-
MW € TEMJ0, BONOTICTb 1 MOBITPS, @, HANPWKNAA, CBITNO, 3eMHE TAXIHHA, aTMOCPepHU
TUCK — BOCTaTHIMKM. [nA yCix opraHiamiB NeBHOro MiCLeiCHyYBaHHA Ui YMOBU € OJHaKO-
BVMMW 1 MalOTb HeBUYepPnHUI xapakTep. OCHOBHI yMOBM iCHyBaHHA cepefoBuLLa XNT-
TA (CBITNOBUI 11 TEeMNEPATYPHUI PEXUMMU, XIMIYHUIA CKNag, BONOTiCTb) BU3HAYaloTbCA
BNaCTMBOCTAMM NOro OCHOBHUWX pecypciB (BOAW, MOBITPA, 'PYHTY 11 6iomacum).
Pecypcu cepedosuwja icHy8aHHA — CyKynHicmb NpUPOOHUX YUHHUKIB, WO 8UKO-
pucmosyromecs 8 pasi nompebu 051 XummeoianbHOCMi opeaHimis. MpupofgHi pe-
CypCy MopfinsTb 32 MOXOMPKEHHAM Ha pecypcu Hexusoi npupodu (COHLe, MoBiTps,
MiHepanbHi pevYoBKHW, BofAa) i pecypcu xugoi npupoou (biomaca poCivH, TBapuH).
Tak, ana GoTocMHTe3y ANMHM NOTPIOHI CBiTNOBa eHepriA, ByrNeK1cui ras, Boga, MiHe-
panbHi peyoBrHY AK gkepeno MarHito abo Gepymy, AnA NOWMPEHHA HACIHHA — WNL-
Kapi 11 6inku, ona MiHepanisauii onanoi xBoi — 6akTepii i rpnbu. € cepen pecypcis i
TaKi, AKMX Ha BCiX He BMUCTaya€E. BOHN MOXyTb 0OMeXyBaTuh iCHYBaHHA OpraHi3mis, i
TOMY iX Ha3uBalwTb JiMimy4YuMu pecypcamu. Hanpuknag, Boga B nycrensax, Tenno

§ 8. CepepoBuiLe iCHyBaHHA
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B apKTMUYHMX NyCTeNsAx, XKa — B MOMipHMX WKpoTax. Ha BiAMiHY Bif YMOB iCHyBaHHA
pecypcu 3aBX4n MatoTb BUYEPNHUN XapaKTep i KifIbKICHO 3MEHLWYITbCA BHACIfOK
KUTTERIANBHOCTI OPraHi3miB.

3a 0cobnMBOCTAMUN YMOB iCHYBaHHA 11 BM3HayaslbHVMK BRAacTUBOCTAMMK pecyp-
CiB PO3PIi3HATb YOTUPU TUNU CepefloBULLA MELLUKAHHA: Ha3eMHO-N08impAHe, BO0HE,
rpyHmose Ta 20cmarieHe.

OTXe, cepenoBuLLEM iCHYBaHHA anA O6yab-AKOro BMAY OpraHiamis
€ YMOBW iCHYBaHHA Ta NPUPOAHI pecypcu AK OXKepesio PevyoBUH,
eHeprii Ta iHbopmauii Npo foskKinns.

Al opraHiamu BNAnBaloTb Ha cepefioBMLLE iCHYBaHHA?

Y npoueci XUTTEQIANBHOCTI OyAb-AKMI OpraHi3m Biffa€ B cepefoBulie CBOFO
icCHyBaHHA TpaHchOpPMOBaHi PevoBMHU, eHeprilo 11 iHpopmauito. CymapHi edpekTu Ta-
KMX BMJIMBIB HACTINbKM € 3HAYHMMM, WO HayKOBLi BKa3ylTb Ha cepedoeuljeymeo-
prosansHy (yHKyito oprariamis. CyTHICTb ii nonsArae B Tomy, WO MBI opraHiamMu 3a
CNPUATINBKX YMOB iCHYBaHHsA NepeTBoptotoTb Gi3nKo-XiMiYHiI NapameTpu cepefoBu-
wa. Bnnve opraHiamiB Ha cepefioBuLLa iCHYBaHHSA € Pe3yNbTaTOM Takux 6ioreoximiuHmx
byHKUi opraHi3miB y 6iochepi, AK: eHepeemuyHa (MepeTBOPEHHS eHeprii y npouecax
$OTOCUHTE3Y, XEMOCMHTE3Y, TEpMOpPErynsALii), KoHyeHmpayiiiHa (BU6ipkoBe Hako-
MUYEHHA B NPOLIECT XUTTERIANBHOCTI MEBHUX €/IEMEHTIB | peyoBUHN), decmpykyiliHa
(nepeTBOpPEHHA CKNafHIWNX PEYOBMH Ha MNPOCTIWi Y NpoLecax pynHyBaHHA FipCbKnx
nopig, MiHepanisauii opraHiyHMUX PeLwToK), mpaHcnopmHa (nepemileHHA XiMiYHnX
efIeMeHTIB i peYOBMH NPOTU cUnm TAXKIHHA). Came 3aBAAKM cepefoBMLLeyTBOPIOBasb-
Hill QyHKLii OpraHi3miB NepeTBOPEHUI ra30BUI CKaj Ha3eMHO-MOBITPAHOrO, CTBOPe-
HO I'PYHTOBE, OUYNLLYETbCA BOAHE Ta iCHYE rocTasibHe cepeoBULLa iCHYBaHHA.

OTXe, B CUCTEMI «cepefoBULLe iCHYBAaHHA — OpraHiamm» came »uBi iCTOTU €
aKTUBHUMM yYaCHMKaMW, AKi 3abe3neuytoTb iCHyBaHHA Li€i cMcteMm B Yaci.

AKNMN € 3aKkOHOMiIpPHOCTI B3aemogii Mi>k opraHiamamu Ta cepegoBuLLem
icHyBaHHA?

CepepoBulLLe iCHYBaHHA € IXepenom yCboro HeobXiHOro AN OpraHi3mis, CNpuse
MIHNMBOCTI, 3yMOBNOE POPMYBaHHA apanTauiil, BUHUKHEHHA HOBUX NONynAuin i
BMAiB. BogHouyac opraHiamu 3MiHIOKTb cepefoBuLie iICHYBaHHA, i POnb iX y LibOMY
HaA3BMYaiHO BenvKa. [PYHTOYyTBOPEHHS, GiodinbTpalis, asoTodikcauis, yTBOPEHHs
0CafoBUX MOPIA, MiHepanisaLia pewToK — Lie nLle He3HaYHUIN nepenik TUX NPoLecis,
AKi BNAMBAlOTb Ha pecypcn Ta YMOBM cepefoBuLLa icCHYyBaHHA. Lia 3aKOHOMIpHICTb Ha-
3MBAETbCA 3aKOHOM E€AHOCTI OpraHiamiB i cepepoBuLLA XHbOrO MELIKaHHA, Lo B
pi3Hui yac cpopmynboBaHuii K. O. Pynbe, I. M. CeueHoBrM Ta B. |. BepHaacbKum: mMix
XKUBUMU Op2dHi3Mamu ma ix cepedoguiyem iCHy8aHHA hopMyrombca mMicHi 83aeMo8io-
HOCUHU Ma 83d€MO3aJ1eXHOCMI, U0 3yMOBJ/TIOI0Mb iX didnekmuyHy €OHiCMeb.

MunBi opraHiaMn — akTUBHUIA KOMMOHEHT eKOCUCTeM, AKUIM NepeTBOPIE peyo-
BVHY Ta eHeprito, 36arauye cepefoBuiLe HOBOW iHPopMaLi€to. TUCK OpraHi3mMiB Ha
cepepfoBMlLe 3pOCTaE AOTU, JOKM He Oyae oOMeXeHUN 3ycTPiYHMM BMAUBOM UUH-
HUKiB cepenoBuLa (AediuunT pecypcis, YNanB KOHKYpPYUNX opraHiamis). 3Bigcy Bu-
NIVBaE NPaBUNO KMAaKCMMaNIbHOrO TUCKY XUTTA»: Op2dHi3MU 8UKOPUCMOBYIOMb
8ecb HasA8HUU pecypc i pO3MHOXYIOMbCA 3 MAKOK iHMeHCUBHICMIo, Wo 3abe3neyye
MAKCUMA/TbHO MOXJ/IUBY IX Ki/TbKiCmMb.



OTXXe, Mi>K OpraHi3MoMm i cepefoBULLEM NOFrO MELLIKAaHHSA € MOCTIilHI
B3aEMO3B'A3KM, O BMU3HAYAIOTb IXHIO XXUTTERIANBHICTb Y Yaci.

Br3HauTe BMAOBY HaNeXHiCTb 300paXkeHOro opraHis-
My Ta CxapaKkTepu3ynte 0cO6/iMBOCTi MOro eKosoriyHol
Hiwi (cepenoBuLLe iCHYBaHHA, MiCLeiCHYBaHHA, XXNBNEHHS,
[o60Ba aKTMBHICTb). Ha3BiTb OCHOBHI YMOBW iCHYBaHHA Ta
NPUPOAHI pecypcu, HeoOXiAHI ANA KUTTEQIANBHOCTI L€l
komaxu. ChopmynioiiTe BUCHOBOK NPO BM/INB CEPefoBULLaA

RIANIbHICTb
CamocTiiiHa po60Ta Ha 3aCTOCyBaHHSA 3HaHb.

Bnnus cepepoBuila icHyBaHHA Ha opraHismmn

MeLUKaHHA Ha iCTOTW.

Bionoria + Jlitepatypa. JliwuHa Ta ii cepegoBuLle MelLKaHHA

«Tpanusoce mak, wo He 3Hadwu 4ad, 4u 6ys10 NiHbKU
wykamu, mo cmaput CipKo 3a8apug Muc/iu8coKul —3/10MU8
2iN0YKy NIWUHU 3 CyXuM 6pyHamHum IUCMOM | onycmus 8
okpin. Yad i sutiwos He 2ipwuti 3a kumadtcekuti» (I. barpsa-
Hun. Turponoswu). Axi dyHKUiT MiwyuHu 38uyatinoi (Corylus

avellana)

o

Hanbinbwwum opraHiamom Ha 3emni € rpnb one-
HboK memHul (Armillaria ostoyae), aknin pocte B
nicosomy 3anoBifHMKY Manyp amepuriKaHCbKOro
wtaty OperoH. Moro seretaTueHe Tino npocTara-
€TbCA Nig 3emneto Ha nnoui B 8,4 KM? i carae macu
600 T. Bik ui€i icTotn — Bxe noHag 2 000 pokis. Len
rpr6-napasnT Po3LenIoE NirHiH 1ePEBUHM | CTaHO-
BUTb [ly>Ke cepio3Hy 3arpo3y and nicis. O6rpyHTyn-

) B NicOBi ekocucTemi?

CTABJIEHHA

bionoria + EKonoria. OneHbOK TeMHMI1 Ta eKocucTema

Te CyAXKeHHA NMPo MOXKNMBICTb 3arnbeni ekocmcTemm
yepes uen rpub.

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. Wo Take cepepoBuLle icHyBaHHA? 2. Ha3BiTb OCHOBHI CKNagHUKM cepepoBuLLa
icHyBaHHA. 3. Ha3BiTb dyHKLUii opraHiamiB y cepepoBuLli MewkKaHHA. 4. HaBegitb
npuKnagu 3miH cepefosuLua Nig Ai€to opraHiamis. 5. Y YoMy nonarae cyTb NPUHLN-
ny €QHOCTI OpraHi3amMiB Ta ix cepefoBuL iCHyBaHHA? 6. K POPMYNIOETLCA NPaBUIIO
MaKCUManbHOrO TUCKY XUTTA?

7. Ik cepepoBulle iCHYBaHHA BMAMBAE Ha opraHismu? 8. Y yomy nonsAra€e cyTb
cepenoByLLeyTBOPOBaNbHOI GYHKUii opraHiamis? 9. AKMMU € 3aKOHOMipHOCTI
B3aEMOZIT MiX opraHiamamu Ta cepefoBULLEM iCHYBaHHA?

10-12

10. [loBediTb Ha KOHKPETHOMY MpPWKNaAi EAHICTb OPraHi3MiB i cepefoBuLLA ICHYBaHHSA.

§ 8. CepepoBuiLe iCHyBaHHA

29




Tema 5. ADATTALLIT

30

Boda - konucka xumms U dxxepeso 6ymms.
| 8iyHa mpusoea ma siuHe 3axonsieHHs, a We — 8iuHa 3a2aoka.
EHyukmonedid soou

§9. BOAHE CEPEAOBULUE ICHYBAHHA

OCHOBHi NOHATTA 1 KNovoBi TepmiHn: BOOAHE CEPEAOBULLE ICHYBAHHA.
Figpo6ioHTn.
MpurapanTe! Lo Take Boga?

X Momipkyiite!

Pu6u - rpyna xpebeTHVX TBApWH, LLO B NPOLeCi
esontouii cpopmyBanacb y BOAHOMY CcepefoBULLi i XuBe
TiNbKM B HbOMY. Y CBIiTOBIll dpayHi HaniuyeTbca 6nM3bKo
21 000 BugiB pub, NOWNPEHNX Y MOPCbKMX Ta NPICHUX BO-
JoViMax, Bif rMMOOKMX OKeaHIYHMUX 3anaguH J0 TipCbKux
CTPYMKIiB. YoMy prbu € HaUNCIIEHHILLOIO 1 HAapi3HOMa-
HITHILWO rpynot XpebeTHUX, X0ua BOLHE cepefoByLLe
HalbinbLW ogHOpiAHEe I HaNCcTabiNbHie?

3MICT

Aki oco6nuBocTi BogHOro cepepgoBuLLa icCHyBaHHA?

BOOHE CEPEAOBULLE ICHYBAHHA - ye abiomuyHe cepedosuuye icHy8aHHA, oc-
HOBHUM pecypcom sKo2o € 8o0ad. Lle Te cepepoBulle, B AKOMY, Halbinbw AMOBIpPHO,
BUHWKNO 1 €BOJIOLIOHYBANO XKNTTA. YMOBU iCHYBaHHA B MeXaxX BOAHOIo cepefoBumLLa
BM3HAYalTbCA BAACTMBOCTAMUN BOAN, @ NIMITYIOUMMUN pecypcaMmn € KUCeHb, CBITNO i
MiHepanbHi pe4yoBUHMN.

Bopa AK cepepoBsulle iCHYBaHHA MaE BUCOKY 2yCMUHYy, Aika Y MOPCbKOI BOAN
Tpoxu Buwa (npu 20 °C 6nmn3bko 1,03 r/cm®) , HiX y npicHoi Boan (6nnsbko 1 r/cvd).
lycTvHa BOAW 3anexuTb Bif TeMnepatypu, BMICTy conel Ta 3MiHIOETbCA 3 TNOKHOI0
(3pocTae Ha 1 aTmM Ha KOXHi 10 M), O BU3HaYa€ iCTOTHI Nepenaam TUCKY Mifg Yac 3aHy-
peHHA. Hanbinbluoto € rycTMHa BOAM B OKeaHi Ha BEJIKUX MOMHaX.

Bucoka TennoemMHIcTb 11 H3bKa TEMIONPOBIAHICTb BOAM BU3HAYalOTb cmabine-
Hiwul memnepamypHuii peXxum, ane Ana pi3HMX BOJOMM XapaKTepHa pi3HOMaHiT-
HiCTb TemnepaTypHUX YMOB. TaK, Y NONAPHMX BOAAX CepefHbOpivHa TemnepaTtypa
CTaHOBUTb 6MM3bKo +2 °C, Ha runbuHax +4 °C, B ekBaTopianbHUX Bogax +26 °C, a B
rapsumnx gxepenax +100 °Ci 6inbLe.

BopgHe cepepoBuLle Ma€ BifHOCHO HU3bKUL Micm KucHIo (6n113bko 10 Mn/n, wo
y 21 pa3 MeHLe, HiX y aTMOcdepi) uepes cabKy PO3UMHHICTb LbOro rasy. Y npicHiin
i 0CO6MMBO MOPCbKIl BOAi 3HAUHO GiNbLIMM € BMIiCT CO, (maiixe B 150 pasiB 6inblue,
HiX y aTmocdepi), Wo no3HavyaeTbca Ha poTocmHTesi BogopocTelt i dopmyBaHHI 3a-
XWCHUWX BaMHAKOBUX YTBOPIB 6e3xpebeTHuX.

Y Bofi 3HaUHO MeHwWa KinbKicme cgimaa, Hix y NOBITPI, O NOACHIOETbCA BIAOUT-
TAM Bif NMOBEPXHi BOAOVM Ta CUJIbHMM MOMMHAHHAM CBITIOBUX MPOMEHIB Y BOAHIN
ToBLi. OKpimM TOro, NPO30piCTb BOAWU 3aNeXuTb Bif KiNbKOCTi 3aBUCAUX Y Hill YacTo-
YoK. Yepes Te 3arafibHa OCBITNEHICTb BOJONM LIBUAKO 3MEHLLYETLCA 3 MMUOUHOM, i
Mexa GpOoTOCMHTE3YI0UOT 30HM € iy»Ke Pi3HO0 Y BogoMMax. K NpaBmno, Ha rmbuHax
noHap 250 m GoToTpodu icHYyBaTH BXKE HE MOXKYTb.




BaXnMBMM UMHHMKOM BOAHOrO CepefoBULLA € CObOBUL pexxum. BmicT miHe-
panbHUX CONMen y NPUpORHUX BOAOMMAX 3MIHIOETbCA AOCUTb cunbHO — Big 0,01 r/n
y BOAax NbOAOBMKOBUX 03ep A0 35 r/n B okeaHi. HanconoHiwa soga — y Meptsomy
Mopi (230 r/n). 3a CONOHICTIO yCi NPUPOAHI BOAM NoAinAlTbCcA Ha npicHi (go 1 r/n),
cononysari (1-30 r/n), mopcbki (30-40 r/n) i nepeconeHi (noHag 40 r/n).

OTXe, BogHE cepefoBULLE MAE pPAA cneundiyHUX 0coBNNBOCTEN, AKMMM
€ BUCOKA FyCTMHA, CTaBiNbHILLINIA TeMnepaTypHUIN PeXnUM, HU3bKUA BMICT
KMCHI0, MEeHLUA KiNlbKiCTb CBiTMIa Ta MEBHUI CONbOBUI CKNapd.

3a AKNM KpUTepieM po3pi3HAIOTb eKONOrivHi rpynu rigpo6ioHTiB?

Figpo6ioHTN — MOpCbKi Ma npicHOBOOHI Op2aHi3Mu, AKi NOCMIUHO XuBymeb y 800-
HoMmy cepedosuuyi. HanowmpeHriwymm npeacTaBHKaMmn cepefoBuLLa € BOJOPOCTI,
OAHOKJIITUHHI TBAPWUHOMOAiIOHI, KNLLKOBOMOPOXHUHHI, BillYaCTi YepBu, pakonomioHi,
MOJIOCKM, TONKOLWKIpi, prbu. Jo rigpobioHTiB TakoX HanexaTb amdibii, sKi XUBYTb
Y BOAi YaCTUHY CBOTO »KMUTTEBOTO LMKAY. OCHOBHMMY €KOMOTIYHUMI rpynamu rigpo-
GiOHTIB € HENCTOH, MNAHKTOH, HEKTOH Ta BeHTOoC.

HelcToH — cykynHicme opeaHiamis, AKi xusyme Ha Mexi 800H020 Ma NO8IMPAHO20
cepedosuwy. Lli pinAHKM HacenAloTb TBapMHOMOMIOHI opraHiamu, nnaHapii, APiGHI Mo-
JIIOCKW, KITOMU-BOAOMIPKU, KYKM-BEPTAUKM, NTNUNHKN prb, pACKa Mana, canbBiHis nna-
Batoua Ta iH. MNaHKTOH — cyKynHicms opeaHismis, siki opelighyroms y moswii 600U ma He
MOXymb AKMUBHO Npomucmoamu meyisim. [0ONOBHUMN YMOBaMM iCHYBaHHA OpraHiamis
i€l rpynn € AOCTATHA KiNbKICTb CBITNa i HAABHICTb Y BOAI MiHEPaNbHUX PEYOBUH — HIT-
patiB 11 ocobnueo docdaris. HannowmpeHiwi rpynn nnaHKToHy — 6akTtepiodparn, 6ak-
Tepii, apxei, OQHOKNITMHHI BOZOPOCTi, Meay3u, ApiOHi pakonofibHi, MOMCKN, MMUNHKN
pu6. HeKTOH — cyKynHicmb akmueHO nasaroyux op2aHiamis, sKi Mewkarome y 800Hil
mosuwji, MOXyms dkmugHO npomudismu meuii ma nepemiuyy8amucs Ha 3Ha4Hi 8iocma-
Hi. HEKTOHHUMM opraHi3Mamu € Kanbmapu, prbu, MOPCbKi 3Mmii, Yepenaxw, MiHFBiHN, Kn-
TONOAi6Hi, nacToHori Ta iH. BeHToC — ye poc/iuHHI (i M8ApUHHI op2aHi3Mu, Wo Xugyms
Ha rpyHmi ma 8 rpyHmi MopceKux U npicHux 8odoum. 1o 6eHTOCY HanexaTb YepBOHi i
6ypi BOAOPOCTI, KNLLIKOBOMOPOXKHWUHHI (KOpanu, akTUHIT), FONKOLUKIpi (MOPCbKi XaKu Ta
3ipKn), MontocKu (ycTpui, migii, rpe6iHui), pakonogioHi (naHryctu, kpabu).

OTXe, eKONOoriYHi rpynu rigpo6ioHTIB po3pi3HAIOTbL
3a NPOCTOPOBMM PO3TallyBaHHAM Y BOAHOMY CepefoBuLLi
Ta 34aTHICTIO AO NMepeMiLLeHHA.

AK rigpo6ioHTN NpucTOoCOBaHi A0 BOQHOro cepenoBuya?

Y npocTtopax BOAHOro cepefoBULLa
iCHYBaHHs € AiNAHKA 3 NOAIGHMMMN yMOBa-
MW KUTTA, OO AKUX Y TiAPO6IOHTIB Pi3HNUX
CUCTeMATUUHUX rpyn GopmytoTbCA NOAIGHI
aganTtauil.

HelicToHHI opraHismm xusyTb Hag no-
BEPXHEBOI MIIBKOIO, NPUKPINIIOIOTLCA AO

" ; . In. 13. HelncTOHHI opraHismu: 1 - Bogo-
Hei 3HU3y abo XMBYTb Y BOAI HA MMNOWHI 10 vipka cTaskosa (Gerris lacustris); 2 — rnask
KiflbKOX caHTUMeTpiB. [TpuKnagom opraHis- ATNAHTUYHWI (<ONAKUTHUIA aHren»)

MiB, AIKi XVBYTb HaJl NOBEPXHEBOIO MIIBKOIO, 3 uepesHoro 6oky (Glaucus atlanticus)

§ 9. BogHe cepepoBuLLe iCHyBaHHA
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€ Ks10nu-8oodomipku (in1. 13). H/XKHA YacTiHa Tina i KiHYMKM KiHLIBOK BKPUTI XiTUHOBK-
MU BOJIOCKaMM 1 BOCKOMOZIOHO peuoBMHOI0, 3aBAAKN YOMY BOOMIPKM HE TOHYTb I
KOB3aloTb Mo Bogi. [lo NOBepXHEBOT MIIBKM MPUMUKAIOTb XKYKU-BOAOMOOM, MOSOCKY,
NINYMHKN KOMapiB 3 AeLLo iHWKMKM aganTauiamu. Tak, y MontocKa 6,1akumHull aHees Ha-
ABHi [OBri BUPOCTW HOMN AJ1A 36iMbLlUEHHSA NAaByyoCTi Ta NEPIOANYHOIO 3aKOBTYBaHHA
6ynbballok NoBiTpA. 3rofoM BiH ix 36epira€ y WAyHKY Ta NiATPYMYE NONOXKEHHA TiNa, 3a
AKOrO CMMHHMIA BiK 3BEPHEHWI YHI3, @ HOra NPUIATaEe 4o NOBEpPXHi BOAM.

MnaHKTOHHI opraHiaMm TpannAwTbCA
Ha Oyab-AKi rMMOVHI, ane HaMuUCNEHHI-
oo € rpyna ¢iTonnaHKTOHY, NpefcTaBHN-
K1 AKOI 3acenAiTb fobpe ocCBiTNeHi wapu
Boau. Wo6 3aBucatn y Bogi, ditonnaHk-
TOHHI OpraHiamu (Hanpwuknag, diamomosi
8000p0OCMi) 36iNblUYIOTb CBOK MOBEPXHIO
NopiBHAHO 3 Macoto (if1. 14). IxHe Tino mae
APi6HI po3Mipu, UNCIEHHI BUPOCTY, XKNPOBI
BK/IlOYEHHA. € Y LMX OpraHi3miB 1 opraHu
pyXy, afie BOHU AOMNOMaratTb nunlle iXHbOMY LWMPAHHIO Y BOAI. Jeaki opraHiamu gna
nepemileHHA MaloTb YTBOPMW, WO BUKOPUCTOBYIOTb CUAY BIiTPY (Hanpuknag, Mixyp y
BUMNAAI napyca y ¢izanii nopmyaanecekoi). Mpuknagom agantawinn BENMKMX MIAHKTOH-
HUX OpraHi3miB (UiaHes apkmuy4Ha, pebponsias 8eHepuUH NOAC) € BiACYTHICTb BaXKKMX
CKeneTHWX yTBOPIB, NiasuLeHnn (4o 99 %) BMicT BOAW, HaNiBNpo30picTb Tina.

HekToHHi opraHiamMm 31aTHi O aKTuB-
HOro NepemilleHHA Y BOAi, a AeKONN HaBiTb
nepemileHHA y NoBiTPi Ha AeCATKN MeTpiB
(neTioui pnbwn). MocTiiHUMN 11 TUMOBUMM
npeacTaBHMKAMU HEKTOHY € pubu, Kanbma-
pu, MOpCbKi 3Mmii, KuTonoaibHi (in. 15). o
HEeKTOHY HasneXaTb TakKOX Ti OpraHiamu, In. 15. HekToHHi ?praHBM"“ 1- kanbmap
mi_powonyorecn o cpopen, ane P (odiode e
XuBnAatbca y Bogi. Lle BopAHi uepenaxu,
NiHrBiHM, NaCTOHOTI, MOPCbKi BUApwW. lNprknagamu aganTtauii HEKTOHHUX OpraHi3mis
€ NNaBLi, NacT, CUNbHI M'A3M ANA WBUAKOrO pyxy, 06TiuHa ¢popma Tina, cnvM3oBui
wap Ta ocobnusa bygosa NOKPMBIB ANA 3MEHLLUEHHA OMNOPY BOAW, PO3BUHYTI OpraHm
LOVIXaHHA ANA WBUAKOro ra3oo0bMiHy 11 TpMBanoro 3aHypeHHﬂ Ta iH.

BeHTOCHI opraHi3aMm MOXyTb XWUTK
Ha noBepxHi (enibeHToc) abo BcepenuHi
(eHBO6EHTOC) IPYHTY, BOAOWM, BOHU YTBO-
proloTb GpiTOOEHTOC 11 3006eHTOC. Y cKknagi
6GEHTOCY € MPUKPINMeHi 1 HenpuKpinneHi
BUAN. NA yTpMaHHA Ha NOBEPXHi FPYHTY
6EeHTOCHI opraHiamu 36inbLWKAN CBOK Macy
3aBAAKN 30BHILUHbOMY CKeneTy (TpUAaKHu,
ycTpuui, migii, §e33y6Km) i pO?BI/IHyﬂI/I.pBHI 1 - Gessy6ra 3suvaiia
opraHu NpuKpinneHHa (pr3oign um nigow- (Anodonta cygnea); 2 - namiHapis
Ba BOJOPOCTEN, OCHOBaA Tina rybok (in. 16). AnoHcbKa (Laminaria japonica)

In. 14. TInaHKTOHHI opraHi3mu:
1 - piaTomOBi BOAOPOCTI;
2 - uiaHen apktuuHa (Cyanea capillata)

In. 16. BeHTOCHI OpraHizmu:



Y 6araTbox ManopyxJMBuUx AOHHUX MeLLIKaHLiB crolleHa dopma Tina (kambana, cka-
TI), € JOAATKOBI OpraHn AnxaHHA (MOKPMBU y B'IOHIB), PO3BUHYTa GiontomiHecLeHuin
(rMMOOKOBOAHI ByAMbHUKM).

OTXe, B MeXKax eKOJIOFiYHUX Fpyn Figpo6ioHTIB iCHYlOTb CBOI cTpaTerii
dbopmMyBaHHA aganTauin n XUTTEBI GOPMU OpraHi3miB.

AIANbHICTb

CamocrTiliHa po6oTa 3 inlocTpaui€to. ARanToBaHicTb rigpo6ioHTIB

A0 cepefloBuLLa iCHYBaHHA

BusHauTte Ta Ha3BiTb OKpeMi MopdonoriuHi, ¢isio-
NOFiyHi Ta eTonoriyHi apanTauii kapacsa 3eu4aliHO20
(Carassius carassius) o cepepoBulLa icCHyBaHHA. Po3nis-
HalTe Ta BKaXKiTb MPUHaNEeXHICTb BUAY A0 NEBHOI €KONOo-
riYHOl rpynu rigpo6ioHTIB.
bionoris + Ekonoria. Figpo6ioHTu i 6ioiHgnKauina

Packa mana (Lemna minor) — oguH 3 HannowWnpeHi-
WX BUAIB BULOI BOOAHOI POCANHHOCTI MPICHOBOOHUX
eKOCUCTEM YCiX KOHTUHEHTIB, KpiMm AHTapKTngn. PocnnHa
HeBMbarnvBa 4o YMOB 3POCTaHHS, LUBUAKO PO3MHOXYETb-
€A AK Y 3a6pyfHeHi Bodi, Tak i B UMCTVX BOJOMMaX i3 CTo-
AYol BOAO. Bu3sHaute ekonorivyHy rpyny Ta aganTauii,
Lo 3abe3neyuyoTb BUCOKUI CTYMiHb ajanTOBaHOCTI PACKNU
MaJsiol 4O BOAHOIO cepefoBuLLa iICHYBaHHA.

A g CTABJIEHHA
*‘j Bionoria + ®isuka. ligpo6ioHTn 1 3BYK

3BYKM BMKOPUCTOBYIOTbCA riipobioHTaMn ana nonio-
BaHHA, NepefbayeHHA LWTOPMY, OpraHisauii y 3rpai, Ko-
MyHiKaLii, npnBabnoBaHHA OCOOVH MPOTUMIEXKHOT CTaTi
Towo. Y rifpo6ioHTiB Opi€HTaLlisi HA 3BYK | 3ByKOBe CNpUin-
HATTA PO3BMHYTa Kpalle, Hi>XK Ha cBiTno (in. 17). Ha Bawy
LYMKY, YoMy? AKMMM € aganTauii rigpobioHTiB 4o 3BYKy?

PE3YJIbTAT In. 17. ®otorpadis pyxy
3BYKiB B piguHi (/1. [neoxin)

3aBAaHHA A4NA CAMOKOHTPOJIO

1. LLlo Take BofHe cepepoBuLle icHyBaHHA? 2. HaBepiTb Npuknaan ocobnmeocTen
BOAHOro cepepoBuila. 3. XTo TakKi rigpobioHTn? 4. Ha3eiTb ekonoriyHi rpynu rig-
pobioHTiB. 5. HaBeniTb npuknagn aganTtauiin rigpobioHTiB. 6. HaBegiTe npuknagn
rifpo6ioHTIB Pi3HNX €KONOTIYHMX Fpyn.

§ 9. BogHe cepepoBuLLe iCHyBaHHA

7. fIki ocobnmnBoCTi BOAHOrO cepefoBULLa icHyBaHHA? 8. 3a AKMM KpUTepiem po3pis-
7 -9 | HATb eKONOriYHi rpynu rigpobioHTiB? 9. AK NPUCTOCOBaHI rigpPo6iOHTM 1O BOLHOTO
cepepoBuwa?

10. AK po3ni3HaTK NPUHANEXHICTb BUAIB TBAPUH Y/ POCSIUH [0 MEBHOI XUTTEBOT

10-12 ] 0 ?
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Llle HelimosipHilwe, HiXx Mope,
Llle 6inbw 3micmosHiule — nogimps.
A. Bicenme

§10. HABEMHO-NOBITPAHE CEPEAOBULLUE ICHYBAHHA

OcCHOBHi NOHATTA 1 Knto4oBi TepmiHn: HASEMHO-MOBITPAHE CEPEJOBU-
LLIE ICHYBAHHA. Aepo6ioHTn.

MpuraganTte! Lo Take eKoNOriYyHi YNHHUKIK?

"N BcTynHa Bnpasa

AmmocgepHe nosimpsa — Le XUTTEBO Bax-
JINBUN KOMMOHEHT HaBKOJIMLIHbOTO CepefoBULLa, WO
€ NPUPOAHOI0 CyMiLLLLIO rasiB. Y NOBITPi pO3pi3HAIOTbL
cmani (KinbKiCTb AKUX HE 3MIHIOETbCA) N 3MIiHHI (Kinb-
KiCTb 3aN€KHO Bil YMOB MOXe€ 3Ha4YHO 3MiHIOBAaTUCD)
cknagHuku. Lle asom, syenekucnul 2as, 800eHb, 030H,
KUCEeHb, [HepmHi 2d3u, mMemad, CipKo8oOeHb, 800AHA
napa, amoHiak, okcuou Cynbgypy. BusHaute, AKi 3 X rasiB € CTanmmu, a AKi — 3MiHHW-
MW CKNagHMKamu NoBiTpA. AKe 3HaUeHHA Ma€ NOBITPA A1A XXNBOTro?

3MICT

Aki oco6nmBoCTi Ha3eMHO-NOBITPAHOroO cepefoOBULLA iICHYBaHHA?

HA3EMHO-TMNOBITPAHE CEPEAOBULLIE ICHYBAHHA - ye abiomuyHe, Halipi3-
HOMAHIMHiwe 3a c80iMuU yMOBAMU iCHYB8AHHA cepedosuule, OCHOBHUM pecypCcoM AKO20
€ nogimpA. CKnagHiCTb 1 Pi3HOMaHITHICTb YMOB iCHYBaHHA LbOro cepefoBsuila no-
ACHIOETbCA B3AaEMOJIEID TPbOX 0B0NOHOK 3eMiii: rigpo-, nito- i atmochepu. Y dop-
MyBaHHi YMOB iCHyBaHHA cepefloBMLia i, Hacamrepe[ rasoBoro ckjiagy MosiTps,
nepLIoYeprosy posib BigirpatoTb opraHismu. MuBsi iCTOTU NOMMMHAOTL BYINEKUCINI
ras i BUAinsoTb KMCEeHb B Npoueci ¢oTocrHTe3y abo NOrnHaloTb KUCEHb 11 BUAINAIOTb
BYFMEKNCNWIA ra3 nif vyac gmxaHHA, GikcytoTb aTMocdepHUii a3oT, yTBOPIOOTb aMOHiaK
Towo. MpoBigHa posb y cepefoBULLi HaNEXUTb TakMM YMHHUKAM, AK ra30BUIA CKNag
NnoBiTPA, CBITNIO, TeMnepaTtypa 1 BONOTiCTb. JTiMITyloUMMM YNHHUKaMWN HanvacTille €
HecTaya abo HAANULLIOK Tenna I BOJIOTU.

XimiuHMI cknag NoBiTPA € JOCUTb OJHOPIAHVM: a30T — 6/13bKO 78 %; KNCEHD —
65113bKo 21 %, iHepTHi rasu — 0,9 %; Byrnekncnuii ra3 — 0,03 %. OgHak pi3Hi gomiw-
Kn (MeTaH, cipkoBofeHb, amoHiak, okcuan Cynboypy 11 HiTporeHy, yactouku nuny
TOLLO) MOXKYTb MaTu CYTTEBE €KOJSOriYHe 3HauYeHHA. HM3bKa rycTnHa noBiTpA BM3Ha-
YaE Moro Many NiANOMHY CUITY Ta HE3HAUHY CUY OMOPY, a TaKOX 3YMOBJTIOE MOPiBHA-
HO HM3bKUI TUCK Ha cyxopofii. Y HopMi BiH fOpiBHIOE 760 MM PT. CT. 3i 36inbLIeHHAM
BVICOTW Haf PiBHEM MOPSA TUCK 3MEHLLYETLCA | MOXe 0OMeXKyBaTh PO3MOBCIOfKEHHS
BUAIB.

CBiTNOBUI peXMM Ha3eMHO-MOBITPAHOIO CcepefoBlLla XapakTepu3yeTbcA
BEJIMKOI iIHTEHCUBHICTIO i KinbKicTio cBiTna. CBIiTNO — Lie €EAVHUIA YNHHUK, 3MiHWN SIKOTO
€ PUTMIYHMMW, | TOMY Lie OCHOBHUIN CUTHANbHUIN YNHHUK, LLO 3YMOBJIOE HAABHICTb
B OpraHi3miB C€30HHUX i JO6OBMX PUTMIB. 3HAUEHHA CBiTNIa ANA Pi3HUX OpraHi3mis
NnoB’si3aHe 3 NPOMEHAMN TPbOX AINAHOK CreKTpa: yNbTpadioneToBUMU NPOMEHSMM



(po 0,4 MKm; 6nm3bko 10 % eHeprii NPOMEHIB, WO AOCAralOTb 3eMHOT MOBEPXHI),
Buaummnm csitrom (0,4-0,75 mkm; 65113bKo 45 % Bifg 3aranbHOT KinbKocTi) Ta iHdpa-
YepBOHMMY NpoMeHAMM (BiNnbLu HixK 0,75 MKM; 6113bKo 45 % Bif 3aranbHOI KiNlbKOCTI).

TemnepaTtypa mMa€ Benvike 3HaUYE€HHA B XKUTTi OPraHiamMiB, OCKIifIbK1 BMNBAE Ha
TemnepaTypy Tina, o NO3HAYAETbCA Ha WBMAKOCTI peakLiii 0OMiHy peyoBUH. Xapak-
Tepu3yloum TemnepaTypy AK eKOSNOriYHUA YNHHUK, Tpeba po3pi3HATM TeMnepaTypy
noBiTpA, TeMnepaTtypy FPYHTY i pi3HMLI0 MiXK HUMK. OcobNKMBICTIO TeMnepaTypHOro
peX1MMy Ha3eMHO-MOBITPAHOrO CepefoBULLA € BENMKA aMMliTyda TemnepaTypHUxX
KONMBaHb fIK YNPOAOBX 06U, Tak i NpoTArom poky. Pazom i3 gielo cBitna ue mae
Ba)KNMBE CUMHaNbHE 3HAYEHHA, OCKiNbKM perynoe nepiogn akTMBHOCTI OPraHi3miB i
3abe3neuye ixHi 6iopnuTMK.

BonoricTb NOBITPA € YUNHHUKOM, LLIO XapaKTepr3yeTbCA BMiCTOM BOAAHOT Napu B
atMocoepi. HasBHICTb Bofornm B MOBITPI Pi3KO 3MIHIOE MOro TEMONpPOBIAHICTD i
TeNNOEMHICTb. Yepes Te cneky i xonoA 3a YMOB BMCOKOI BOJSIOroCTi BUTPUMYBaTu
3HAuHO Ba)kye. Bonorictb y Ha3eMHO-MOBITPAHOMY CepefoBMLLi KONMMBAETbCA B
LUMPOKMX MeXax, a AediLnT BONOr — Lie OfiHa 3 NOTro HaMiCTOTHILLMX OCOBNNBOCTEN.

OTXe, B HA3eMHO-MNOBITPAHOMY CepefoBULLi
[OCTaTHbO CBiT/MA i MOBITPA, MPOTE BONOTICTb | TemMnepaTypa
MOBITPA € AOCUTb MIHANBAMU YNHHUKAMU.

LLlo € npuunHOIO pi3HOMAHITHOCTI ekonoriuHnx ¢opm aepobioHTIB?

AepobioHTn (Bif rpew. depoc — NOBITPs, 6IOHMOC — TOIN, XTO XNBE) — 0pP2aHi3mu,
AKi HacenAalomes HaemHo-nogimpsaHe cepedosuuje. B ocHOBY ekonoriyHmx Knacuoi-
Kauin MelWkKaHLiB Ha3eMHOro cepefoBuMLa NOKNAAeHO HAaNPI3HOMaHITHIWI KpuTepii:
CNoCcoOu XMBMEHHs, NOKOMOLi, BifHOLWEHHA JO BMICTY KMUCHIO, TEMMepaTypu, BOo-
rocTi, TUCKY TOLLO.

3a BigHOWEHHAM [O BMICTY KMCHIO OpraHi3amy MOAiNAITb Ha aHaepobu Ta
aepobu. AHaepo6u — opraHiamu, AKi 34aTHI XKUTK 1 PO3BMBATUCA B GE3KUCHEBOMY
cepepoBuLyi. Lle aHaepoOHi 6akTepil, ApixaxeBi rpubu, BHYTPIlWHI napa3nTtu, rmmbo-
KOBOAHI opraHiamu. Aepo6u — opraHiamu, 34aTHi iCHyBaT/ Nvlle B KUCHEBMiCHOMY
cepeposuLyi. MpeacTtaBHYKaMu rpynu € GinbLWiCTb POCAWH, TBAPUH i rprbiB.

3a BigHOLWEHHAM O TeMnepaTypy aepobiOHTM MOAINATb Ha TeroNoOHI (Tep-
Modinu) i xonopontobHi (kpiodpinu). Tepmodinm — Le ekonoriyHa rpyna BuAiB, AKi
XMBYTb B YMOBaX MOCTIMHO BUCOKUX TemnepaTyp. Lle uwiaHobaKkTepii rapaunx gxe-
pen, apxei YOpHUX KypUiB, TBApWUHW MycTenb, TponiyHi nTaxu. Kpioginu — sngu, akxi
cnewianizoBaHi 4O XUTTA B XONOAHMX YMOBax. [1prKnagom Takmx opraHiamis € xnami-
[IOMOHafia CHiroBa, CHiroa Myxa, 6eskpui
31IMOBI KOMapi, 6inun segmigp (in1. 18).

3a BiAHOWEHHAM [0 BOMOroCTi aepo-
6ioHTM nopinAlTb Ha rirpodinun N Kce-
podinu. TFirpo¢inm npuctocosaHi po
XUTTA B YMOBax BWCOKOI BOMOrOCTI
(MOKpuUi, OOWOBI YepB'AKN, POCAHKA), a
Kcepodinm npuctocosaHi A0 MicueicHy- In. 18. XnaminomoHapa cHirosa
BaHb 3i 3HUWKEHOIO BOMOFICTIO (cakcayn, (Chlamydomonas nivalis) — ogHOKNITUHHA

6 KpiodinbHa 3eneHa BOLOPOCTD,
KOBUNa, TyLKaHMKN, Bepbnioan). O CMPUUMNHSAE ABNLLE «YEPBOHOTO CHIry»

§ 10. HazeMHO-NOBITPAHE cepefoByLLe iCHYBaHHA
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OTXe, Pi3HOMaHITHICTb YMOB iCHYBaHHA Ha3eMHO-NOBITPAHOrO
cepefoBULLa 3yMOBJIIOE HAABHICTb 6araTboX eKoMoriyHmx Knacudikawin,
o BigobparkatoTb MOAIOHICTb NPeACcTaBHUKIB PISHUX rpymn,

ANA AKUX XapaKTepHi NogibHi wnaxm aganTtauii.

Yomy nosBiTpsA € eKONOTiYHMM YNHHNKOM 11 HA3€@MHMX OpraHismis?

HazeMHo-NoBITpsiHE cepefioBULLE € HabaraTo CKNAAHILUM ANA XUTTA, HiXK BOA-
He. MKMBi opraHiamm NocTiiHO OTOYEHi MOBITPAM, WO € 2d3y8aMuM cepedosuLeM 3
Ma’sior 2yCMuHOK, BUCOKUM 8MICMOM d30my, KUCHIO, MAJ10t0 Ki/TbKiCMIO 8y2/1eKUC/1020
2a3y ma 8o0sHoi napu.

Mana ezycmuHa nogimps 3yMOBAIOE HU3bKY ONiPHICTb WOAO NepeMilleHHsA, TOMy
BeJINKA KiNbKiCTb BUAIB Ha3eMHUX TBapuH (6n13bko 75 %) y xogai eBontouii Habyna
3paTHoCTI nitatu. Lle Komaxu, nTaxu, nitatodi amoibii, pentunii, ccaBui. AganTayisimu
[0 MONbOTY € KPUA, PO3BUHYTI «AiTasibHi» M'A3K, NonerweHa maca Tina. Cneyianb-
HUMM NPUCTOCYBaHHAMMU O MAaCUBHOIO MNONbOTY € 36iNblUeHHA niowi Tina abo ya-
CTVH Tina (BMPOCTK, BENMKa BiAHOCHA MOBEPXHA KPWUJ, BUKOPUCTAHHA NaBYyTUHN).
Y 6araTbOX BMAiIB PO3BMHYTa AHEeMOXOopisi — po3cesieHHA 3 00NOMO20K0 NOBIMPAHUX
meuyiti. AHemoXxopia xapakTepHa ANA CNop, HaCiHHA, NNOAIB, LNCT HAaMNPOCTIWKX,
OpibHMX KOMax, naBykiB. Yepes He3HAayHy cusy onopy nosimpA yci MeLKaHui noB.i-
TPAHOro cepefoBMLLa NOB'A3aHI 3 NOBEPXHEIO 3eMJli, AKa CNYrye iM ANA 3aKpinneHHA
Y FPYHTI, BiAMOYMHKY, PO3MHOXeHHA. Lia BNacTnBICTb NOBITPA 3yMOBJIIOE HAABHICTb
y MelKaHUiB Takoi aganTauii, AK ONOPHI CTPYKTYpU. Tak, y BULWMKX POC/INH € MeXa-
HIUHI TKAHUHW, Y KOMaX — XiITUHOBUI eK30CKeneT, y NTaxiB — KiICTKOBW eHOO0CKeneT.

Bucokul 8micm KUCH0 B MOBITPi CNpUAB NiABULEHHIO e PEKTUBHOCTI 0OMiHY pe-
YOBWH, i Came TOMY BUHWUKN FOMOMOTEPMHI OpraHiamu, AKAMM € NTaxu N ccaBsLi.
Y ynx opraHiamiB po3BuHYTI Gi3ionoriuHi MexaHi3amMu WBNAKOT JOCTaBKM KUCHIO O
KNiTH i 6ioximiuHi peakuii noro BUKOpUCTaHHA. Bmicm 8yznekucsiozo 2a3y 8 nogi-
mpi Moxe 3MiHI0O8aMUCA y [OCUTb 3HAUYHUX MeXax. Yepe3 Te B aepobioHTIB HasB-
Hi aganTauil ana perynauii HAQAXOOKeHHA CO2 B OpraHiam abo noro BuaaneHHs 3
opraHismy. Tak, Ana HagXOAXeHHA BYTNEKUCIOro rasy rpyHTOBOrO NMOXOAXEHHA B
6araTtboXx BUAIB POC/UH MPOAUXMN PO3TALIOBaHI TiNbKM Ha HWXHI MOBEPXHi NUCT-
KiB abo X ix Tam HabaraTo Ginblue, HiXX Ha BepxHiii. Bucokuli 8micm azomy B nosi-
Tpi cnpuaB popmyBaHHI0 Y NpokapioTiB (LiaHoGaKTepil, 6ynbboUKoBUX HaKTepil)
3paTHOCTI fo a3oTodikcauil, 3aBAAKM YoMy BifbyBaeTbCA 6iONOriYHUN Kpyroobir
Hitporeny.

OTXe, NOBITPA AK abiOTUYHUI KOMMOHEHT Ha3eMHOro cepefoBMLLA
iCHYBaHHA € eKONOTiYHMM YNHHUKOM, OCKIifIbK/ B OpraHi3mis
Ha MOro BMAVBM iCHYIOTb Pi3HOMaHITHI aganTauii.

RIANBbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. MopiBHANbHA XapaKTepucTuKa

cepenoBuLY iCHYBaHHA

3a ponomorotw Tabnuvui NOPiBHANTE YMOBU iCHYBaHHA OpraHiamMiB BOAHOro
Ha3eMHO-MOBITPAHOIo cepeoBuLL.



CepepoBuie
BOAHe Ha3eMHO-NOoBITpAHe

YMOBM icCHyBaHHA

OCHOBHUIN pecypc cepefoBuLLa
JIiMiTy04i YNHHUKIN

[a30BuU cKnag

Bonorictb

OcBiTneHicTb

Temnepartypa

lyctnHa

Ekonoriuni rpynu

Bionorisa + Midponoria. ApanToBaHicTb BUly O YMOB iCHyBaHHA

[1nAa Ha3B opraHi3amiB JOCUTb YaCTO BUKOPUCTOBYIOTb iMEHA MepPCOHaXiB rpeLbKoi
midonorii. Ha3siTb iMmeHa 60ruHi nam’ATi, 6ora cBitna  MygpocTi Ta Bifomoro fika-
pA rpeubkoi apmii nig Tpoeto. 3ictaBTe ix 3 BiANOBIAHUMUN 300paKeHHAMU METENMKIB.
Ha3BiTb aganTauii meTennkiB 4O Ha3eMHO-MOBITPAHOrO CepefoBULLA iICHYBaHHSA.

1 - 2 3 .

A MHemOo31Ha
b MaxaoH
B AnonnoH

CTABJIEHHA

Bionoria + My3suka. Cnis nTaxis i Ha3eMHO-NOBITPAHE cepefoBMLLE
HanpukiHui XX CT. BUHMK HOBWI HanpAMm HayKn — 300My3UKOJ102id, WO [OCNi-

IKY€ CMiBM TBApPWH. 3icTaBTe 306paxeHHA HalKpaLynx NiCOBUX «BOKaNiCTiB» 3 iXHIMK

Ha3Bamu i oTpMMariTe Npi3BuLle ppaHLy3bKOro KOMMNO3UTOPa, AKUIN € 3aCHOBHNKOM

300My3uKosiorii. YoMy came cniB € HaliBaXkNMBiLLMM 3acOO0M KOMyHiKaLii NTaxiB y Ha-

3eMHO-MOBITPAHOMY CepeaoBuLLi?

A [pi3p yopHui

M 3a6nuk

LI Conosenko
cXigHun

PE3YJIbTAT

OuiHka 3aBAaHHA A4NA CAMOKOHTPOJIO

1. LLlo Take Ha3eMHO-NOBITPAHE cepepoBuULLe iCHyBaHHA? 2. LLlo € ocHOBHUM pecyp-
com cepepoBuia? 3. Xto Taki aepobioHT? 4. Ha3BiTb OCHOBHI eKonoriyHi rpynm
aepobioHTiB? 5. LLlo Take noBiTpA? 6. HaBediTe NpuKnag BNacTMBOCTEN NOBITPSA, WO
MaloTb [/151 XKMBOTO Halbifblue eKONOTiYHE 3HAUEHHS.

1-6

7. ki 0cO6IMBOCTi Ha3eMHO-MOBITPAHOIO cepeaoBuLLa icHyBaHHA? 8. LLlo € npuun-
7 -9 | HO pi3HOMaHITHOCTI eKonoriuHnx Gpopm aepobioHTiB? 9. YoMy NoBITPA € eKonoriy-
HVM YNHHVKOM A1 HA3eMHMX OpraHi3mis?

10. YoMy came cniB € HalMBaXMBILLMM 3acO60OM KOMYHiKaLjii NTaxiB y HazeMHo-

10-12 . .
NOBITPAHOMY CepeoBuLLi?

§ 10. HazeMHO-NOBITPAHE cepefoByLLe iCHYBaHHA
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3miHa memnepamypu 0y»e CuslbHO NO3HAYAEMbCA
Ha 6azameox hiziono2i4HUX Npoyecax.
K. LLImiom-HienscoH

§11. CMNOCOBU TEPMOPEIYNAL|Ii OPTAHI3MIB

OcCHOBHi NOHATTA N Kno4oBi Tepminn: TEPMOPEIYJIALIA. Morkinorep-
mis. lomonmoTepmis.

MpurapanTte! fAke 3HaueHHA TeMnepaTypu AK €KONMOMYHOIo YNHHUKA?

X HoBuHM Haykn

3a ponomorow iHppauyepBOHKX TEMMOBMX Ka-
Mep aBCTPaniNCbKi HayKoBLi BUABWAM, WO Mif Yac Creku
cipi koanu (Phascolarctos cinereus) cnyckanuca no gepe-
Bax Hu»K4Ye, e cToBOYpU NPOXONOAHILL, I TPUTUCKANUCA
[0 HMX. Y cneKy, Konv noBiTpa nporpisanoca fo 39 °C, tem-
nepaTypa cToB6ypiB 6yna Ha 7 °C Huxuoto. Koanu BrKo-
PUCTOBYIOTb CTOBOYPU SIK TEMOBMWIA HACOC, WO 3abMpae HagIMLWOK TEMa i € OQHUM i3
MexaHi3miB ¢i3nuHoi Tepmoperynauii. A AKMMM € OCHOBHI cnocobu Tepmoperynauii
B OpraHismis?

3MICT

Ak Big6yBa€eTbCA TepMOperynsuisa Tina opraHiamis?

TEPMOPEIYNALUIA (sig rpeu. mepmo — Tenno i nart. regulo — BNOPARKOBYIO) —
CYKynHicme bisionoziyHux npoyecis, wo niompumyrome memnepamypy mina opaa-
Hi3My 8iOMiHHOIO 8i0 memMnepamypu Hag8KoIUWHb020 cepedosuuia. OpraHiamu matoTb
pi3HOMaHITHI cnocobu Tepmoperynauii, Wo JalTb 3MOry B NMEBHUX MeXax pery’to-
BaTV Temnepartypy Tina. PisHnua mixk TemnepaTtypamu Tina n cepefoBuLLa y pOC/uH,
TBAPUHOMOAIOHMX OpraHi3miB, GinbwocTi 6e3xpebeTHNX € HE3HAUHOoW, a TepMO-
perynsuina 34iMCHIOETbCA 3a3BMYail Yepes NPoABU NOBefiHKM abo BUMAPOBYBaHHA.
Hacnigkom BnacHoi Tepmoperynauii y pocainH € Te, WO IXHI INCTKA Tennili, aHiK
NOBITPA 32 HU3bKOI TemnepaTypu, i XONOAHIWIi — 3a BNCOKOI. HangockoHaniwmmm €
MexaHi3mMun TepmMoperynaAuii NTaxis i ccaBUiB, Y AKX TemMnepaTypa Tina nigTpumMyeTbca
Ha MaiXe CTasioMy piBHi. PO3pi3HAIOTb TPU OCHOBHI cnocobu Tepmoperynsuii —
€TONOriYHNIA, Gi3UYHUI | XIMIYHWIA.

EtonoriuHa (noBefiHKoBa) Tepmoperynsauia 3abesneuye pezynayito memnepa-
mypu mina Yepe3 npoAasu nosediHku. OCHOBHMMU crocobamm Tepmoperynauii € 3miHa
No3u Ta akTUBHUN NOLLYK CNPUATANBUX MiCLb. Y HaMPOCTILLMX Taka NOBeAiIHKa BUpa-
eHa NpoCcTUMM HepedieKTOPHUMY TEPMOTaKCUCaMU, Y BULLUX TBAPUH — CKNagHUMM
dbopmamun pednekTopHOi iHOUBIOyasbHOI (HaNpuKnag, puTTa Hip), epynogoi (Hanpu-
KnaZ, YTBOPEHHA CKyM4YeHb y NOTi MOPO3U Y MiHrBiHIB), coyiasneHoi (Hanpuknag,
perynsauia TemnepaTypu BcepeuHi THi3ga y 6@xin) Ta ymMo8HO-pegsieKmopHoi
nosediHKu. binbwicTb KoMax, penTunin Ta am¢ibin akTUBHO BiAWYKYOTb OCBITNEHI
COHLeM Micua Ana HarpiBaHHA Tina. Hanprknag, npyaka Awipka Ha coHui 3a 20 - 25 x8
nigsuwye Temnepatypy go 33-37 °C.

Qi3nuyHa Tepmoperynauia — ye CykynHicme hi3udHUX npoyecis, cnpaMOBaHUX
Ha 3MmiHy pigHs mensogiodayi. OCHOBHUMYM MpoLecaMmn Takoi TepMoperynsuii € KoH-



BeKLifA, BMNapoOBYBaHHA, TeNJI00OMiH Ta BUNPOMiHIoBaHHA. [prknagamy eKonoriyuHo
BUTiQHOI 1 €KOHOMHOI Gi3MUYHOT TepMoperynaLii € TpaHcnipauia B pOCiUH, Yygec-
Ha ciTKa (naT. rete mirabile) TeNNOOOMIHHUMKIB Y 30pax fesaKknx pub, pepnekTopHe
PO3LMPEHHSA ab0 3BY)KEHHA CyAVH LIKipW, MOTOBUAINEHHA Y CCaBLiB, CE30HHI 3MiHW
Tennoi3onioBanbHMX BNACTMBOCTEN Mip’€BOrO MNOKPWMBY MTaxiB, TOBCTi UPOBI
npoLapKy y KATiB abo TIONEHIB Ta iH.

XimiuHa TepmoperynsAlia — ye cykynHicme ximidHUX npouecig 0718 aKmugHo20
36ibWEHHS MensIoymeopeHHs y 8i0n0giOb Ha 3HUXeHHA memMnepamypu cepedosuwyd.
OcHOBOI0 € peaKLii 6i0IOriYHOr0 OKUCHEHHSA Ta 3MiHa PiBHA 0OMiHY PeUYOBVH, WO Nig-
BULLYE ab0 3HMXKYE piBeHb YTBOPEHHA TeMa B OpraHismi. XiMmiuHa Tepmoperynsauia su-
Mara€ 3Ha4yHuX 3aTpart eHeprii. [[poaBamun XimiuHOI TepmoperynaAuii € BUAINeHHA Tenna
nig Yac M'A30BOro TPEMTIHHSA, TENNOYTBOPEHHSA B KNITUHaX 6ypOi XMPOBOT TKAHWHM.

OTXXe, OCHOBHMMM crniocobamu perynauii TemnepaTtypu Tina opraHiamis
€ eTonoriyHa, GpiaMyHa Ta XimiyHa Tepmoperynawii.

AIK BMXKMBaloTb OpraHismu B yMoBax 3MiHHUX Temnepartyp?

3anexHo Bif AXepena Tenna Ta CTyNeHA PO3BUTKY MeXaHi3miB Tepmoperynauii
y »KMBIl NPUPOAI BUOKPEMIIIOKTb ABi CTPATErii BUXKMBaHHA OPraHi3aMiB — MNOWKIinNo- i
romonoTepmito.

Monkinotepmia (Big rpeu. nolkinoc — MiHNK-

BUIA, MepMO — TeNnno) — ue cmpamezis 8UXUBAHHA
Op2aHi3Mie 3 HeCMasao memnepamypor mind, uo
3MIHIOEMbCA 3a/1eXXHO 8i0 memnepamypu 308Hiu-
HbO20 CcepedosuUWA i AKA 3asiexums 8i0 menna, Wo
Haoxoo0umse 3308Hi. [lOMKINOTepPMHICTb BRacTuBa
BCiM MiKpoopraHiamam, rpubam, pocnnHam, 6esxpe-
6eTHMM TBapVHaM i 3HaYHI YacTWHI xpebeTHNX (pu- In. 19. TepMoperynATopHa nose-
6am, am¢pibiam, pentuniam) (in. 19). 30BHilIHE Tenno AiHKa NNaLOHOCHOT ALLipKN
Ui opraHiamu OTPUMYIOTb Bif, COHAYHUX NMPOMEHIB,
HarpiToi Bogu, NOBITPA, HABKONULLIHIX NpeaMeTiB. Y HUX nepeBaka€ NoBeAiHKOBUI
cnoci6é Tepmoperynauii, Wo niaTpuMye TemnepaTtypy Tina, AKa 3a3Buyaii Nvwe Ha
1-2 °C Buwa 3a TemnepaTypy [OBKiNNA. PAg MOMKINOTEPMHUX OpPraHiaMiB Mae
3paTHICTb Ao di3nyHOi Tepmoperynauii (Hanpuknag, Tennosigaaya yepes CAn3o0Bi
060M0HKM POTOBOI MOPOXKHUHW Y penTunii). Jeaki BUAN MOXyTb YTBOPIOBATU BHY-
TPIlWHE Tenno (Hanpuknag, AKmeni, MeTeNnKn-6pakHMKKN, NiTOHK), ane BOHO reHe-
pYyeTbCA BHAcNifOK Ge3nocepefHboi pyXoBOi aKTMBHOCTI. 3arasom nolkinotepmis
He noTpebye JOJATKOBMX EHEPreTUYHIMX 3aTpaT i 3abe3neyye akTUBHICTb OpPraHi3mis
nnwe y By3bKOMY fiiana3oHi TemnepaTyp.

FomorioTepmis (Big rpey. 2omolioc — ogHaKoBUIA, mepMo — TENJO) — ye cmpa-
meeis 8UXUBAHHA OP2aHi3Mie 3i CMasnaow memnepamypor mina, AKa He 3asaexums 8io
memnepamypu 308HiWHbL020 cepedo8UWd, d 3d1exXUMb 8i0 mensid, Wo YymaeopoeMsCa
scepeduHi. fomonoTepMHicTb BnacTBa NTaxam i ccaBuAm. BoHu 3gaTtHi nigTprmyBa-
TV CTany onTMMasnbHy TeMnepaTtypy Tina 3aBAAKN BUCOKOMY PiBHIO OKUCHIOBANIbHUX
npouecis Ta eBONOUIMNHOMY BAOCKOHANIEHHIO KPOBOHOCHOI, ANXaNibHOI Ta HEPBOBOI
cucteM. Ha BigMiHY Bif NOMKINOTEPMHUX OpraHi3miB AnA NTaxiB M CCaBLiB Xapak-
TepHa XiMiYHa Tepmoperynauis, Wo € MNOTY>XHUM [PKepenom BHYTPIWHbOro Tenna.

§ 11. Cnocobu Tepmoperynauii opraHiamis
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Y romMonoTEPMHIMX OPraHi3mMiB HasfBHI TaKOX Pi3HOMAHITHI 1 JOCKOHaniWi MexaHiamu
di3nyHOl Ta eTonoriuHOT Tepmoperynsuii. 3aranom romonoTepmia 3abesneuye 6Gio-
NOTiYHY aKTUBHICTb OpPraHi3MiB y LUIMPOKOMY Aiana3oHi Temnepatyp, ane notpebye
3HAaYHUX eHepreTUYHUX 3aTpaT Ha Tepmoperynauito.

OT>Xe, OCHOBH/MU CTPATEriAMN BUXKMBAHHA OPraHi3amMiB y TemnepatypHuX
YMOBAX, IO 3MiHIOIOTbCA, € MONKINOTEPMIA 1 FOMOMNOTEPMIA.

flke 6GionoriuHe niarpyHTa npasun beprmaHa Ta AnneHa?

3anexHicTb po3MipiB i mponopuin Tina TBapuH
y 3B'A3Ky i3 TemnepaTtypHUMU YMOBaMu OMNUCYIOTb
npasuna beprmaHa Ta Annexa.

lMpaeuno Himeubkoro ekonora Kapna bepamaHa
(1814-1865) chopmynboBaHe we y 1847 p. 1 Bigo-
Opaka€e afjanTauilo TBapvH AN NigTPYMAHHA CTanol
TemnepaTypu Tina 3a PisHUX KNIMaTUYHUX YMOB: AKWO
08a 6/1u3bKi 8UOU 20MOlioOMepPMHUX MBApPUH B8iOpi3HS-
rombCa po3mipamu, mo 6inbwuli MewKae 8 Xon00HiWo-
My, a OpibHiwul — y menniwiomy Knimami. MoACHEHHAM
LbOro npaswna € Te, WO Y TBAPUH MensioymeopeHHsA
3aNeXuTb Big Macu (06'emy) Tina, a mensiogiodaya — Bif
niowi noBepxHi Tina (is. 20). In. 20. Buan seamenis: 1 -

AmepuKaHcbkuin 3oonor gxoenv Annen (1838- Ginwit (vewkac 8 apKqume

WMpOoTax); 2 — OYKOBUN (KmBe

1921)y 1877 p.nomitus, o y 6araTbox ccaBLiB i NTaxiB y BOSIOTUX FipCbKUX Jlicax
MiBHIYHOI NiBKYNi 8IOHOCHI pO3Mipu KiHYi8OK ma iHWUX NisaeHHOT AMepUKN)
8uUCMYyNal4ux YacmuH mina (xeocmis, :
8yx, 03b00i8) 36i/1bWYOMbCA 3 NOWUPEHHAM |
Ha nigdeHb. Llo 3aKOHOMIpPHICTb Ha3Banu
npaeusnom AnneHa. Buctynatoui vactu-
HW TiNa MaloTb BeNMKY BiHOCHY MoBepX-
HI0, yepe3 AKYy BigOYBaeTbCA MNoOCUNEHa
TennoBigdaya. Tak, B apKTUYHOI nucuui
MOpfa, HOrK, ByXa, XBIiCT MeHLUI, aHiX Y 3BU-
YarHOI NMCKULi, y AKOI, B CBOIO Yepry, pos-
Mipy BMCTYMalOUMX YaCTUH MeHLi, aHiXK Y
deHeka (in. 21).

In. 21. Buan nucnub: 1 — nonapHa,
abo neceub; 2 — 3BMYalHa;
3 - nycTenbHa, abo dpeHek

OTxe, 6ionoriyHum niarpyHTAM npaBun beprmaHa Ta AneHa, Wo BKasy-
I0Tb Ha 3aNIeXHiCTb PO3MipiB rOMOMOTEPMHIUX TBAPWH Bid TeMMepaTypHUX
YMOB, € MPUHLNMN B3aEMO3B'A3KY MiX Macot Ta NoBepxHeto Tina.

BIANBbHICTb

%//‘ CamocrTiliHa po6oTa 3 Tabnuuelo.
Oco6nmBoCTi TepMmoperynsuii pisHUX rpyn opraHiamis

3a gonomoroto Tabnuui nopiBHANTe cTpaTerii BUXMBaHHA OpraHi3amiB y Temnepa-
TYPHUX YMOBaX, L0 3MiHI0I0TbCA. Br3HauTe ocobnmBocTi Tepmoperynauii nonkino- ta
rOMOVOTEPMHMX OPraHi3miB.



O3HakKa MowkinorepmHi opraHismu | fomonoTepmHi opraHismu

[xepeno Tenna

ETonoriuHa Tepmoperynauis

QiznyHa Tepmoperynsauisa

XimiyHa Tepmoperynauis

EHepreTnyHi 3aTpatn

Liana3oH aKTUBHOCTI

OcHoBHI rpynu

Bionorisa + Ekonoria. Cnoco6u Tepmoperynauii

[mMnbokoBoaHa pvnba onax 3suyatiHuti (Lampris
guttatus), abo coHAYHa puba, Ma€ yHikanbHy 3aaT-
HiCTb O TepMoperynaAuii, noaibHoT 4o Takoi y ccas-
uis i nTaxis. Mloro TemnepaTtypa Tina B cepeaHboMy
Ha 5 °C Buwa 3a TemnepaTtypy cepeposuLla. Taka
0CO6MMBICTb AAE 3MOTY LM pribam KOHKYpyBaTH 3
IHLWMW XVPKUMUN MeLLKaHUAMWU FNOmnH oKeaHis. Y
YoMy TaeEMHULA TepMoperynauii onaxa? Ak Bigo6y-
BAETbCA TepMOperynauia B uux pu6?

CTABJIEHHA

Bionoria + 3gopoB’s. 3arapToByBaHHA 1 TepMoperynsuis

3arapToByBaHHA nepefnbayae HU3KY 3axofis,
WO MigBULWYIOTb CTIMKICTb OpraHismy [o fif He-
CNPUATAMBUX YMHHUKIB CepefoBULLA, 30Kpema
HU3bKMX abo BUCOKMX TemnepaTtyp. OCHOBHI ene-
MEHTM 3arapToBYBaHHA — NepebyBaHHA Ha CBi>KOMY
noBiTPi, BOAHI nNpoLeaypu Ta COHAYHI BaHHW. [To-
ACHITb 3HaUEHHA 3arapToByBaHHA ANA edeKTUBHOI
TepmoperynaAuii B ntognHn. 1K1m € Balle CTaBlieHHA
0O MigBULLEHHA afanTMBHOrO NMOTeHUiany WAAXoMm
3arapToByBaHHA?

PE3YJIbTAT

3aBAaHHA A4N1A CAMOKOHTPOJIO

1. lLlo Take Tepmoperynauia? 2. Ha3gitb cnocobu Tepmoperynsuii opraHismis. 3. Lo
1-6 |Take nonkinotepmina? 4. LLlo Take romonotepmia? 5. Ak bopmynioeTbca NpPaBUNO
beprmana? 6. Y yuomy nonarae cyTb npasuna AnneHa?

§ 11. Cnocobu Tepmoperynauii opraHiamis

7. Ak BinOyBa€eTbCA TepMOperynaLia Tina opraHiamis? 8. ik BUXKMBaOTb OpraHiamMm
7-9 | B ymoBax 3miHHMX TemnepaTyp? 9. ke 6ionoriuHe nigrpyHTsa npasun beprmaHa Ta
Annena?

10. MoACHITb 3HaYeHHs 3arapToByBaHHA ANA eGeKTUBHOT TepMoperynsaLii opraHis-
My NIOANHN.

10-12

41
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Yce, wjo supocmac i3 3emsi, npumszye cobi i3 Hei cusy 6inbuly, aHiX 3 4020 HaPOOUJIOCH.
linnokpam

§12. 'PYHTOBE CEPEOBULUE ICHYBAHHSA

OCHOBHi MOHATTA 11 KNouoBi TepmiHn: 'PYHTOBE CEPE[JOBMUILLE ICHY-
BAHHA. EpadobioHTn.

MpurapanTe! Lo Take abioTUYHI YNHHUKN?

"N 3HaliomTecs!

Bacune Bacunvosu4 [lokyqaee (1846 - 1903) - Bupat-
HUIN YYEHUN-NPUPOAOAOCTIAHNK, aBTOP MepLlol y CBIiTi HayKo-
BOI knacudikauii rpyHTiB, 3aCHOBHMK IpyHTO3HaBCTBa. Bnepue
[aB BM3HAUYEHHA FPYHTY AK BEPXHbOrO POAIOYOro wWapy 3emni,
CTBOPEHOro CYMICHOIK B3a€EMOJI€EI0 BCiX KOMMOHEHTIB Npupoaun.
[oBiB, WO FPYHT — He ripcbKka Nopofaa, a LifIkoM caMOCTiHe Tino
npupoau.

3MICT

AKi oco6nuBoCTi FPyHTOBOrO cepefoBMLLa iCHYBaHHA?

'PYHTOBE CEPELOBMLLE ICHYBAHHSA - ye abiomuyHo-6iomuuHe cepedosu-
we, yMo8U iCHy8aHHSA AKO20 8U3HAYAIOMbCSA BEPXHIM pOOIOYUM WApPOM Cyx000s1y. 3a
B. I. BepHaacbkum, akumin 6yB yuHem B. B. lokyyaeBa, FpyHT — Lie 0cobnrBe GioKocHe
TiNO, WO CKNAJAETbCA OJHOYACHO 3 BGIONOriUHUX (KUBUX) | KOCHUX (HEXMBUX) Tin —
MiHepanis, BOAW, MOBITPA, OpraHiYHUX pewToK. EKonoriyHe 3HayeHHA rPyHTOBOro
cepepfoBMLLa BU3HAYAETbCA i3UYHUMU (MOPUCTICTb, WiNbHICTb, CTPYKTYPHICTb, BOMO-
FOEMHICTb, TEMNIOEMHICTb), XiMiYyHUMU (XIMIYHWI CKNag, KNCOTHICTb) Ta 6io/102iYyHUMU
(FpyHTOBI MeLUKaHLUi Ta IXHA XUTTERIANbHICTb) BNAaCTUBOCTAMU I'PYHTIB.

[PYHT AIK cepefoBulle iCHYBaHHA XapaKTepPU3YETbCA TakMMU OCOBNBOCTAMM:
800d i Nn08iMpA MiCMAMbCA 8 NOPOXHUHAX MiX 4ACMOYKAMU IpyHMY, CKA0 rpyHMo8o-
20 nogimps 8i0pi3HAEMbCA 8i0 ammocepHo20, HemMae 8nugy cgimiad, lio2o 8os02icms
308XX0U 8UWA, HiXX NOBIMPA, XapakmepHa He3Ha4yHa amnaimyoa 00608uXx i piyHUX Ko-
JIUBAHb MemMnepamyp Ta iH.

XimiuHui cknapg rpyHTy nogidHmin fo cknagy nitocdepu. NpoTte NopiBHAHO 3 ni-
Tocdepoto B rpyHTI MicTUTbCs B 20 pasis Ginblie KapboHy (2,0 npotn 0,1 %) i B 10 pa-
3iB 6inbwe Hitporeny (0,1 npotn 0,01 %). Harpomag»eHHA Lx enemMeHTIB Y FPYyHTI
NoB’A3aHe i3 XUTTERIANBHICTIO OPraHi3miB. Y FpyHTI KOHLIEHTPYIOTbCA efleMeHTu 1 pe-
YOBWH, WO X NOCTavyalTb BigMep/li PELITKM XKNBUX OpraHi3miB. [lepeTBOpeHHA Lnx
peLToK 3a yyacTi 6akTepil, rpmbiB, LOLIOBUX YepB'AKIB Ha3MBaETbCA rymidikadiero,
a opraHiyHa peyvyoBMHa, WO MICTUTb FYMYCOBi KUCNOTW, FTYMIHOBI KUCNOTW, FyMiH, —
rymycom. [apanenbHo 3 LM NPOLECOM Y I'PYHTI BifOYBAETbCA HE MEHLL BaXKMBUIA
npouec miHepanisauii, Wo nosArae B aepobHOMy po3LUernsieHHi opraHiYHUX peLToK
3 YTBOPEHHAM MiHepanbHUX PeYoBUH (6ioenemeHTIB, MiHepaNbHUX KUCNOT, conen).
BmicT geakunx XiMiYHNX eneMeHTIB y Pi3HMX FPYHTaX 3aNeXnTb Bif YMOB I'PYHTOYTBO-
PEeHHA | BNacTUBOCTEN I'PYHTIB.

TemnepatypHuii peXxum. 3 KOXHUM CaHTVMETPOM yrnnb FpyHTy AoboBi Ta
CE30HHI TemnepaTypHi KONMMBaHHA CTalTb BCE MEHWWUMU i Ha runbuHi 1,0-1,5 m



NPaKTMUYHO BXXe He NMPOCTEeXYIOTbCA. Y FPYHTI 3rnagXXeHo TeMnepaTypHi KOIMBaHHA
MOPIBHAHO 3 aTMOCPEPHMM MOBITPAM.

BonoricTb. [PyHTOBI BoaW 1 onaau CTBOPIOKOTb 3anacy BOMIOMM B FPYHTI Ta
3a6e3MneuyroTb PEXNM BONOTOCTi, MPOMIXKHWIA MiXX BOAHUM i Ha3eMHVM cepefoBuLLa-
MU. BonoricTb FpyHTY € OAHMM i3 FONOBHUX YAHHUKIB NOro poAatoyvocTi. Boga B rpyHTi
nepebyBae B fekinbkox dopmax (Hanpuknag, y rpasiTauifiHin, rirpockoniyHin), ane
Halnbinble ¢isionoriuHe 3HauUeHHA Ma€ KaninApHa Bofa. BoHa 3anoBHIE yci ApiOHi
nopwu, LWBUAKO MepeMillyeTbCA Nig A€ CMN KaninApHOro TUCKY, 3aBAAKW 4YOMY
HalKpallie 3aCBOIETbCA POCNHAMM.

FasoBuii cknag rpyHTOBOro MOBITPA BiAPI3HAETLCA Bif aTMOCPEPHOro MEHLINM
BMICTOM KUCHIO (65113bKo 11-20 %) i 6inbluoto KOHLEHTpaLi€ BYrIeKMCIoro rasy
(6nn3bko 1 %, ane moxe nigsuLyBaTMCA A0 26 %). Lle pe3ynbTtat «rpyHTOBOrO An-
XaHHA», ab0 TOUHille, AUXaHHA YCiX OpraHi3MiB rpyHTy. 3 rM1OMHOI B HBOMY 3Hau-
HO 3MEHLYETbCA BMICT KMCHIO N 3pOCTAaE KOHUEHTpaLlia Byriekucioro rasy. Yepes
HaABHICTb Y FPYHTI OPraHiuYHMX PEeYOBUH, WO PO3KIafaloTbCA, Y FPYHTOBOMY MOBITPI
MO»e 6y TV BUCOKOIO KOHLIEHTPALiA TaKMX ra3is, AK aMOHiaK, CipKOBOAEHb, MeTaH.

OTXe, 'PyHTOBE CepefoBMLLe HaBITb 3a iCTOTHOI
HeOAHOPIAHOCTI EKONOTiYHUX YMOB € JOCTaTHbO CTabiNnbHUM
cepefoByLEM ICHYBAaHHA A8 OpraHi3miB.

flka ponb efado6ioOHTIB y FPYHTOYTBOPEHHI?

EpadobionTu (Big rpey. edaghoH — rpyHT), abo reo6ioHTN, — MEWKAHYi rpyHmMo-
8020 cepedosuWd iCHy8aHHA. HeoQHOPIQHICTb FPYHTIB CTBOPIOE BENMKE Pi3HOMAHITTA
YMOB iCHYBaHHA Ta BUOKPEMJIEHHSA Pi3HMX €KOSOTIYHUX FPyn, WO KnacndikyoTbcs 3a
po3mipamMu, XxapakTepom 3B'A3KIB i3 FPYHTOM YNPOAOBXK XNUTTA, BUMOraMmu 4O POAI0-
YOCTi, KNC/TOTHOCTI, BMiCTOM AeSIKUX B6ioenemMeHTiB Ta iH.

3a eKoMoriYHMMM 0COBNUBOCTAMM YCiIX MELUKaHLiB FPYHTOBOrO CepefoBuLla
MO>KHa MOAINUTA Ha MiKpPO-, GiTO-, MiKO- Ta 3006i0HTIB.

[pyHTOBUMU Mikpo6Gionmamu € 6akTepii (akTu-
HobGaKTepii, MikcobakTepil, LiaHObaKTepii, xeMoTpod-
Hi GaKTepil), apxel, HUXYi rPUOKN, OQHOKIITUHHI 3eneHi
N [piaTOMOBiI BOAOPOCTi, TBApPMHOMOZAIOHI OpraHiamu
(FpyHTOBI amebu, iHPy30pii), @ TaKOXK MiKpOOpraHiamu,
AKI HacenAwTb TKAaHUHW XUBUX POCAVH (Hanpuknag,
6ynbboukoBi 6akTepii) (in. 22). YacTKa umx opraHiamis
nocarae 90 % Big 3aranbHOT biomacwy, i came 3aBAAKN M
BiOyBaloTbCA OCHOBHI Mpovlecu 2ymigikayil, miHepari-
3auii, azsomodgikcayil, 6ion02iuH020 8UBIMPIOBAHHS, Gio-
akymynayii Ta 6ios102i4H020 Kpy200bi2y XiMiYHNX eneMeHTiB.

HannowwupeHiwmmn rpynammu miko6ioHmie € uginesi rpubu, cnM3oBrKM, Miko-
pu13Hi rpnbu, nixeHizoBaHi rpnbu. Lli opraHiamu po3knagaloTb OpraHiyHi pelTKy Ta
YTBOPIOIOTb OpPraHiuHi KMCNOTK, WO MNigBULLYIOTb KUCNOTHICTb FPYHTIB (UBineBi rpu-
61), BUAINATb KNCNOTY N PYIHYIOTb MiHepanu (nixeHi3oBaHi rpubu), CnprsaioTb XUT-
TEQIANBHOCTI BULMX POCNH (MiIKOPU3HI rpnbn).

@imo6GioHmamu € BOOOPOCTi Ta BULWi POCAVHW. Bigmepni pewTkn poCiuH,
nepeTBOpeHi MiKpoopraHiaMamu i TBapuHamu, — Le OCHOBHe [ Kepesio OpraHiuHmnx

In. 22. AKTMHOGaKTepIl €
OfHI€I0 3 HANMOLIMPEHILWNX
rpyn 6akTepin y rpyHTi

§ 12. TpyHTOBE CepeaoByLLE iCHYBaHHSA
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peyoBMH AnA rpyHTOYTBOpeHHA. OKpim
TOro, B NPoUeCi XUTTERIANBHOCTI POCAVHN
34iNcHIOTb GioreHHy Mmirpadito XiMiuHMX
efleMeHTIB i peyoBMH, akymyntotoTb HiTpo-
reH y BepXHbOMY FOPU3OHTI FPYHTY, KOH-
LIeHTPYIOTb XiMiYHi eleMeHTN B FPYHTI.
[pyna 3o0o06ioHmie noenHye 6es-
XpebeTHNX N XpebeTHUX TBapuH (in. 23).
[ONOBHOW0 OYHKLIEWD LMX OpraHiamis vy
IPYHTOYTBOPEHHI € CMOXMBAHHA 1 po3Luen-
NEeHHA OpraHiYHMX pPeyvYoBUH i MepeTBo-
peHHA eHeprii. OcobnMBO BaxnuBy PoJib
y TPYHTOYTBOPEHHi BigirpatoTb [AOLWOBI
yepB'skN. «Hagpad yu 3HalOymecs iHwWI
meapuHu, fKi epanu 6 HACMINbKU B8esIUKY
poJib 8 icmopii caimy, Ak douj08i Yyeps'aku, —
Tak OLiHIOBAB 3HAYeHHA LUUX TBapuH
Y. HapsiH. [owoBi 4yepB'AKn yTBOPIOIOTb
rycTy Mepexy XOfiB, Lo noninwye mno-
PUCTICTb FPYHTY, aepauito, BONIOFrOEMHICTb.
IXHi NPOAYKTUN XUTTERIANBHOCTI BNANBAIOTbL
Ha CTPYKTYPY FPYHTY, 3HVXYIOTb KWUCIOT-
HiCTb Ta 36inbLWYOTb BMICT rymycy.
3anexxHo Bif pPO3MipiB Ta ocepepkis
XUTTA T'PYHTOBUX 3006iOHTIB MOZINAKTbL
Ha TaKi rpynu, AK MiKpo-, Me30-, Makpo- Ta
MeradayHa. MikpogayHa - opraHiammu mi-
KPOCKOMiYHMX PO3MipiB (40 1 MM), ANA AKNX

In. 23. Pis3HoMaHiTHiCTb epadobioHTiB: 1 — KiB-
CAK CipuiA; 2 — KpacoTin naxyunii; 3 — Kpit
€BpOnencbknii; 4 — BegMeKa 3BUYariHa;
5 — KniLi, NCeBAOCKOPMIOHN, HOFOXBICTKN;

6 — MOKpPUUA 3BMYaNHA; 7 — NNYMHKA
KoBa/nuKa (apoTAHUK); 8 — UBINeBi rpuby;

9 - rpyHTOBI iHY30pIT 11 ameby; 10 - goLo-

BUI YepB'AK 3BUYaNHNA; 11 — NUYMHKA XpY-
La TpaBHeBOro; 12 — rpyHTOBI HemaToau

I'PYHT € CCTEMOIO MiKPOBOZOIM (TBapMHOMOAIGHI opraHiamu). MesogayHa — opraHis-
MU APiGHNX PpO3MIpiB (80 2 —3 MM), AKI MPOXMUBAIOTb Y CUCTEMi 3aNOBHEHNX NOBITPAM
NOPOXHUH FPYHTY. [lo Ui€l rpynu HanexaTb NepeBaXkHO HEMATOAM N YNEHUCTOHOTI
(kniwi, HOroxBicTKK, NCceBROCKOPMNiOHN, HemaToan). MakpogayHa — BenviKi FPyHTOBI
opraHi3mu (i3 po3mipamu Tina 2 —50 Mm), ANA AKUX ocepenKkamm XIUTTSA € WiNbHi Wwapmn
3emni. Lle xyxxenuui, MOKpuLi, 6araToHKKKW, AOLWOBI YepB'AKM, BeAMedK/ TOLLO.
MezaghayHa — opraHiamu, AKi mMaloTb Hanbinbwi po3mipu cepep ycix egadobioHTIB
(cninakum, yoKopwW, KPOTK, CyMyacTi KpOTu, roni 3emnekonu). BoHn npoknagatotb y
IPYHTI Lini cuctemm xogis i Hip. Mpuknagamu agantauii UMX TBapuH € PO3BUHYTUI
HIOX | Cflabkui 3ip, KOMMNaKTHe, BaslbKyBaTe TifIo 3 KOPOTKOI LUUEID, KOPOTKE TycTe
XYTPO, CUSIbHI KOManbHi KiHLiBKM 3 MiLLHUMM KirTAMM Ta iH.

OT1xe, epadobioHTaMM € pi3Hi 3a po3mipamu FpPyHTOBI GaKTepii,
BOZIOPOCTI, BULLi POC/NHU, TPUbKU, TBAPUHOMNOAIOHI opraHiaMu
Ta CMPaBXHi TBApPUHW, AKi 34iNCHIOOTb TPX FPYNU FPYHTOBUX
6ionoriuHmx npouecis: 1) rMnbéoke NepeTBOPEHHA OpPraHiyHOro Ta
YaCTKOBO MiHEepanbHOro CKnagy IpyHTY; 2) Kpyroo6ir XiMiuyHUX eniemMeHTiB;
3) BnAuB Ha Gi3nyHi Ta XiMiYHi BNacTUBOCTI FPYHTY.



DIANbHICTb
CamocrTiliHa po6oTa 3 inlocTpauielo. AganToBaHicTb egado6ioHTIB

A0 cepefoBuLIa iCHYBaHHA

Bu3HauTe Ta Ha3BiTb OKpemi mMopdonoriuHi, ¢isio-
NOriyHi Ta eTonoriyHi aganTtauii dowjoeo020 Yepe’ska
38uyatiHoz2o (Lumbricus terrestris) po cepegoBuLa ic-
HyBaHHA. Po3ni3HaliTe Ta BKaXiTb HaNeXHiCTb BUAY A0
NeBHOT eKONOoriYHOI Fpynu.

bionoria + EKonorisA. 3HayeHHA I'PyHTIB

3rigHo 3 JOCNIgXeHHAMN HigepnaHACbKNX HayKOB-
uiB, AKi BMBYanu npobnemy ferpapauii rpyHTiB, Aoaa-
BaHHA TOHKOTO LWapy FPYHTY 3i 340pPOBUX NPUPOAHUX
eKocncTeM 4O AerpajoBaHMX FPYHTIB WTYYHUX eKoCu-
CTeM 3HayHO MPULIBUALLYE NpoLuec BigHOBNEHHA. Ane
we BiNbly ANBHUM € TON PaKT, WO NoAibHe «LernieHHA»
MOe BM3HAaUNTN HanpAM PO3BUTKY LUTYYHOI eKocmcTe-
Mu. Ha Baluy fiymKy, yomy? AK FpYHTU BMAMBAKOTb Ha €KO-
CUCTEMM Ta TX BIOTUYHMNIA KOMMOHEHT?

CTABJIEHHA

bionoria + Moesia. 3anax 3emni

38i0kina dowy 3’asusca 3anax
Takudi 2ycmudi i cgixud, i makut 61u3bkud!

O. PadueHko. JlimHiti dowj

Tam nackasi sunadyms oowji
I naxowamu cnogHUMbCA 3eMJIA. ..

C. Ticoetin. byde nackasuti dow

Micna pgowy B NOBITPi BiAYyBa€ETbCA 3anax
3emni. [po Ue HanMcaHO 4YMMano MOEeTUYHUX
pAAKiB. Y Hayui el 3anax Ha3rBaloTb TePMiHOM
«neTpikop» (Bia rpey. nempa — KamiHb, ixop — PianHa, Lo Teye B Kunax rpeubkux 6o-
ri). LLlo >k € npuumHoto 3anaxy 3emni nicna gouwy? Ake BiHOWEHHA [0 LbOro 3anaxy
MaloTb TaKi MeLLKaHLi 'PYHTY, AK akTUHObaKTepii?

PE3VJIbTAT

3aBAaHHA 4N CAMOKOHTPOJIO

§ 12. TpyHTOBE CepeaoByLLE iCHYBaHHSA

1. lLlo Take rpyHTOBE CepefoBuLle iCHyBaHHA? 2. Ha3BiTb AeAKi BNacTUBOCTI FPYH-
Ty. 3. Ha3BiTb HalixapakTepHiwi 0co6anBOCTi FPYHTOBOro cepefoBuLa. 4. XTO TaKi

1-6 efadobioHTM? 5. HaBefiTb NpuKIaamn rpyHTOBMX MellKkaHLiB. 6. HaBeiTb npuknagm
afanTauin egadpobioHTiB.
7.9 7. ki 0CO6MBOCTI FPYHTOBOrO cepefioBMLIa icHyBaHHA? 8. Aka ponb efadobioHTiB

y 'PYHTOYTBOPEHHI? 9. AKumYK € ekonoriyHi rpynu e1adob6ioHTIB?

10-12 [10. K r'pyHTV BNAUBaIOTb HA EKOCUCTEMMU Ta iX GIOTUYHNII KOMMOHEHT?
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Bce icHytoue 8 npupodi, mieto Yu iHWOo Mipoto, € CUMBIO30M.
0. Mapkos

§ 13. CUMBIO3 TA OO ®OPMU

OCHOBHi NOHATTA N Kno4voBi TepmiHn: CMUMBIO3. MyTtyanizm. KomeHca-
nism. MapasuTnsm.
Mpuragaiite! Lo Take 6i0TWMYHI 3B'A3KN?

\N 3HalomTecsa!

lenpix Aumon Ode bapi (1831 -1888) — HimeLbKuiA
60TaHiK i Mikpobiosior, oiViH i3 3aCHOBHUKIB MiKOMOTii. YueHnin
LOCNioNB XUTTEBI UMKNN 6araTbox BUAiB rpnbiB, BiaKpMB 3a-
nnigHeHHs y rpubis, cTBOpMB Nepluy ¢inoreHeTUYHy Knacu-
dikauito rpnbis. YBiB y HayKy B 1879 p. NOHATTA «cMMbIO3» i
«MyTyaniam» (Ha npuknagi nuwarHukis). A. e bapi Bka3yBas,
wo «ceped 6a2amvoX YUHHUKI8 B830EMOBNIUBU Op2dHi3mis
pi3HUX 8UOi8 MaoMb 0CO6/IUBE 3HAYEHHS».

ﬂ\
€

5

3MICT

Y yomy cyTb Cy4aCHUX HaYKOBUX ysiBJIeHb NPO cum6ios?

3rifHO 3 ycTaneHMM ysBNEHHAMU M cumbio3oMm (Bif rpew. cumbio3uc — CRiBXNT-
TA) PO3YMIlOTb A8UWE 3AKOHOMIPHO20 CNiBXXUmMmMmsA Op2aHi3mMi8 pi3HUX cucmemamuy-
Hux epyn. Y cyvacHili eKonorii MoHATTA cMMbio3y NOrnMbMI0ETLCA N PO3LLNPIOETLCA.
CMBIOTMYHMMU MOXKYTb BYTV BIAHOCUHW HEKNITUHHMX GOPM KUTTA 3 KNITUHHUMU
OopraHiamamu, HeCnopigHeHNX KNITUH Y MeXax OpraHiamy, Mi>k opraHiamamu ogHo-
ro BMAY, MiXK OopraHiamamu pi3HUX BUAIB Y MeXax ekocmcTemu Ttowo. CMMOIOTUYHI
B3aEMHICTb i KOONepawifa HacTiNbKX MNOWWpPEHi B XW1Bi NPUPOAI, WO po3rnagatoTbcaA
AK OfVH i3 3aKOHIB XUTTS. Yepes Te B ekos102il cumbio3 BUBUYAOTb He J1LLE B €KOMOoriu-
HOMY acnekTi, a 'y 6ioximiyHOMyY, NonynALitHOMY, eBOIOLIIHOMY Ta iH.

MpoaBM cvM6i03y MOXKHa BiAlWyKaTW Ha YCix
PIBHAX XUTTA, B YCiX rpynax opraHi3mis. Tak, nig yac
YyTBOpEHHA GakTepiopunsn y 6ynbb6oukax 6060BMX
3'ABNAETbCA UYEPBOHUI GEPYMOBMICHUA 6inoK -
nerremornio6iH. Monekynu LbOro rnikonpoTeiHy
CKNafamTbCa 3 remy, WO CUHTE3YETbCA baKTepiamu,
Ta rnobiHy, yTBOPEHOro KnitmHamm pocnivHu. Kna-
CUYHUM MPUKNAAOM CcMMBiO3y Ha opraHisMoBomy
piBHi € nuwalHmkn. MposaBu crmbio3y Ha Giore-
OLIeHO3HOMY pIiBHi MOB'A3YI0OTb 3 eKocumcTeMamm
KopanoBux pudis, AKi MOXYTb iCHyBaTV nuLe 3aB-
AAKM B3aEMOBUTiIAHOMY CMiBiICHYBaHHIO KOPanoBmMx
noninis 3 OAHOKNITUHHMMN BOAOPOCTAMU — 300KCaHTeNnamn. OCHOBOK eKOCUCTEM
YOPHUX KYpLiB TaKOX € CUMBIOTUYHI BIiAHOCKMHUN BecTUMeHTUdEP i3 XeMOTPOPHKIMM
6akTtepiamu (in. 24).

Cnmbio3 — Le ocobnvBa cTpaTeria aganTalii X1BOro [0 cepefoBuLLa iCHYBaH-
HA, WO JOCAraeTbCs Yepes 00'eaHaHHA Pi3HMX OpPraHi3miB AnA NOAiNWeHHA XUBNEH-
HA, QUXaHHSA, PO3MHOMEHHS, NOLUNPEHHSA, OCENIEeHHA, NOOYAOBM THI3[4 UM CXOBAHOK,

In. 24. BectumeHtndepn -
CMMOGIOTWYHI opraHi3mu rigpoTep-
MafibHUX eKOCUCTEM



3axMCTy Bif BOPOriB ToWwo. AfanT1BHa LiHHICTb CUMOio3y BU3HAYa€ETbCA TUM, LLIO CMiB-
icCHyBaHH#A BiocncTem nidsuwye 3a2aabHy a0anmosaHicme 00 cepedo8uLd iCHYB8AHHA
3aBAAKM BUKOPUCTAHHIO OCOONMBOCTEN, WO BXe icHyBanu Ao uboro. Okpemuin
OpraHiaMm He BOJIOZIE KOMMIEKCOM HaWKpawux aganTtauin A0 BCIX €KOMOTrivHUX
UMHHKKIB. Hanpuknap, KBiTKOBIi pocnvHW 3aBAaknm ¢GoTOCUHTE3y 3abesneuyoTb
edpeKTUBHe aBTOTPOPHE XKMBNEHHA, ane He 3[4aTHi A0 JIOKOMOLl, TOMy He MOXYTb
NOLWMPIOBATW HaCiHHA Ha BeNMKI BigCTaHi.

Cumbio3 poszenadaome Ak 6a2amMOKOMNOHEHMHY cucmemy, B AKil € OANH [OMi-
HaHTHUIN CUMOGIOHT i AeKinbka acouiaTMBHMX. Hanpuknag, NMWanHUKN oKpim rpuba
Ta OAHOKNITUHHUX 3€/IeHNX BOAOPOCTEN MICTATb LWe LiaHObaKTepil, AKi 34iCcHI00Tb
asotodikcauio. A doTocMMbioTUYHA CUCTeMa «a3ofla — aHabeHa» MICTUTb BOAHY
nanopoTb a3ony nanopotenofibHy (Azolla filiculoides), uiaHob6akTepii Buay aHabeHa
nanopoTHuKoBa (Anabaena azollae) Ta 6akTepii pogy apTpobakTtep.

Po3BMBaloTbCA YABNEHHSA 11 PO Te, WO CUMbiO3 € HA00P2AaHI3MOBOK CUCMEMOIO, B
AKI MOXKYTb BifOyBaTMCA Nepexoam Bif ofgHiei bopmum cumbiosy fo iHwoi. Hanprknag,
6ynb60YKOBI 6aKTepIi 3 MyTyaniCTUUHNX MOXYTb NEPETBOPIOBATCA Ha Napas3nTUYHI. Y
OeAKNX BUMafKax OpraHiamu, Wo TpaanuiiHO HanexaTb 0 KOMEHCaniB, MOXYTb CTaTH
natoreHHUMMK. MNpuKnNagom € KnwKoBa nanuyka (Escherichia coli), Aka »nBe B Kuwwey-
HUKY NIIOAVHN SIK KOMEHCaJ, ajie 3a NeBHUX YMOB CTa€ NapasnToM.

Cumbio3 cnpusie 36inbweHHI0 6iopi3HOMAHIMMSA, OCKINbKM BHACNiAOK TiCHO-
ro B3aEMO3B'A3KY Moxe $OopMyBaTUCA HOBUI OpraHiam 3 HOBUMU BNACTUBOCTAMMU
(Hanpwvknagp, nixeHizoBaHi rpubu). IHKONWM 3aBAAKM CUMMOIOTUYHUM BigHOCKMHaAM
XKUTTA OPraHi3MiB CTa€ MOXKNBNM B YMOBAX, LLIO € HENPUAATHUMY 1A CaMOCTIIHOTO
iCHYBaHHsA (Hanpuknag, BecTumeHTudepm).

Omxe, CUMBIO3 y cyyacHOMy pO3yMiHHi € He nnle cnocobom
OpraHi3auii B3aEMOBIAHOCUH, a 1 CTpaTerielo KoonepaTMBHOI aganTawil
HecrnopigHeHNX 6iocncTem y cTabinbHYy CUMOGIOTUYHY cucTeMy
3 HAassBHUMM CTiNKNMK 0OOB'A3KOBMMIN 3B'sI3KaMW.

AKi ocHoBHiI popmm cumbiosy?
CyyacHi pocnigXeHHA PO3KPUAN HaA3BMYAMHO Pi3HOMAHITHUI XapakTep CUM-
6iOTUYHMX BIZHOCWH: Mymyanicmuy4Hi B3aEMOBUTIAHI N napazumuyHi 3i WKignusmum
BMINBOM, 000B'sI3KOBI 00/1i2amHi (BUHUKAE 3aNEXHICTb Mi>K CUMBiIOHTaMu, No3a KO
CaMOCTIiliHE iCHYBaHHA HEMOXMBE) 1 HEOOOB'A3KOBI haKy1bmamusHi (KOXHWIA i3
CUMOIOHTIB 3a BiICYTHOCTI iHLIOFO MOe XWUTU CAMOCTIIIHO), KOHMAKMHI 1 ducmaHm-
Hi, BHYTPiWHi eHOocumbiomuyHi (y KniTMHax abo BcepeAnHi opraHi3amiB) i 30BHiLLHI
ekmocumbiomuyHi (Ha NOBEpPXHi TiNa opraHiamiB). 3a XxapakTepoM B3aEMOAIT po3pis-
HSAOTb TaKi OCHOBHI popmuy cuM6Bio3y, SiIK MyTyani3am, KOMeHcasi3m i napasmTr3m.
MyTyanism — popma cumbiosy, 3a AKOI cnigiCHy8aHHA € KOPUCHUM ma 0608’A3K0-
8um 0518 060x cumbioHmig. KnacMuyHUM MPUKIAAOM € BiOHOCUHW paKiB-CaMiTHUKIB
3 akTuHiammu (in. 25). Pak nepebysae nig
3aXMUCTOM KaNKUX KNiTUH akTWHIl, a noro
aKTMBHICTb Jonomarae akTuHii gobysaTu
Ky. IntocTpauieto myTyaniamy Takox € 6ak-
Tepiopur3a Mix a30TodikCylounMn akTUHO-
6aKTepisiM/ 11 KOPEHAMM BiNbXn, MiKopur3a

o o In. 25. Mpuknagn myTtyanismy:
opxigen 3 rpmbamu, cCniBiCHyBaHHA Tep- 1 — KpabU-60KCepPN 3 aKTUHIAMN
MITiB, IXKIYTUKOBMX i BaKTepil, KBITKOBUX B KNeLHAX; 2 — Mypaxu 1 nonenuui

§ 13. Cumbio3 Ta 1oro dpopmu
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POC/INH 3 KOMaxamu-3anuoBayamu, B3aEMO3B'A30K MiX CcaslamaHApoio aMbicTOMO
NAAMUCTOIO | 3eJIeHOI0 BOAOPICTIO AlLentoboto aM6ICTOMOBOIO Ta iH.

KomeHcanizm - ¢opma cumbiosy, 3a
AKOI' 00UH i3 cCUMBIOHMIi8 OMpUMY€E Kopucmeb
8i0 CyMiCHO20 iCHyB8AHHSA, He 3a80al04U WKO-
ou iHwomy. Lia dopma cumbiosy ob’eHye
B3aEMOIii, Nif Yac AKUX KOMEHCan MoXxe
OTpUMyBaTW Bif OpraHiamy-xasfiiHa He
TiIbKM Ky (QKynu 1 pubKu-noumaHu), a i In. 26. Mpuknagyn KomeHcaniamy: 1 - nano-
3axMCT Bif BOpOriB (pU6M-KnoyHn it ak- POTi Vi AePeBa; 2 — akynu i pubu-noumaru
TUHII), JOMIBKY (NTaxu-gynaorHi34HKN N CTapi fAepeBa), BUKOPUCTOBYBATK MOrO AK
TpaHCNOpPTHWIA 3aci6 (pnbu-nprununanu n Yyepenaxu) abo onopy (enidpitTHi nanoporTi i
nepeBa) (in1. 26). KomeHcaniam moxe npoaBnatTucs y Gopmax KBapTMpaHCTBa (Hanpu-
Knag, BiiKnajaHHA ripyakoMm ikpu B Yepenaluky 6e33y0Oku piukoBoi) abo HaxnibHu-
uTBa (HanpuKnag, »KyKu, AKi XXMBYTb Yy MypaLIHWKY i BUMaHIOIOTb Ky B MypalLLOK) Ta iH.

MapasuTtusm — popma cumbiosy, 3a Akoi 0OUH 3 CUMBIOHMiB oMpPUMYE Kopucme
8i0 cymicHo20 icHy8aHH#A i 3as0ae wikoou iHwomy. Hanpuknag, ditodtopa Ha kKapToni,
NOJCbKa ackapuaa B TOHKOMY KMLLEYHUKY JTIOAUHN.

OT1Xe, oCHOBHUMU dopmamun cmbiosy € MmyTyanism,
KOMEeHCasni3M i napasnTmsm.

flka ponb cumbio3y B eBonoLii?

Cnmb6io3 — Le He nvLwe TUN BiAHOCUH MiXK opraHiamMamu i cTpaTeria aganTtauin, a i
BaX/IMBUI MaricTpanbHuii Wsx 6ionorivyHoi esontouii. TpyBase cniBiCHYBaHHA Npo-
CTUX KJiITVH ab0 OpraHi3amiB NprBeno A0 BUHUKHEHHA CKNAAHIWNX 1 afanToBaHilLMX
6iocuctem. Tak, 3aBAAKN eHOOCUMOiIO3y NepBiCHMX KNiTVH 3 aepobHUMK GaKTepiamu
1 wiaHobaKTepiAMY 3'ABUNNCA eyKapioTUYHI KNiITUHW. 3aBAAKN NepBUHHOMY C1UMOBio-
3y LiaHobaKTepill 3 eyKapioTUYHUMU KNITUHAMW BUHUKNN rayKodiToBI 11 YepBOHi BO-
LOPOCTI Ta 3eNleHi POCINHY, AKUX 06'€HYIOTb Y CyYacHiln cucTeMi eyKapioTiB y rpyny
Apxennactugu. BTOprHHWI cMM6io3 eyKapioTUYHMX KIiTUH 3 OOHOKTITUHHUMA 3e-
NEeHNUMUN BOOPOCTAMM NPUBIB A0 BUMHUKHEHHA eBr1eH0301. Buxig pocnuH Ha cyxogin
He 3Mir 61 BiAbGYTWCA, AK CTBEPAXKYIOTb HayKOBLi, 6€3 cM6i03y POCNUH 3 rpnbamu.
CTpimKe 3aBOKOBaHHA KBITKOBUMM POCAMHaMK MAaHETN Ta IXHE Haf3BUYaNHE PO3-
MaiTTA 3HAUYHOK MipOI 3yMOBJIEHO CMMOio30M 3 KoMmaxamu. [MprBabntoUn Komax
HEKTapOM i BUKOPUCTOBYIOUM iX AIK 3aMW/0BaYiB, KBITKOBI POC/IMHM Pi3KOo 36inbwmnm
epeKTUBHICTb 3aNneHHS, a Koonepauisa 3 KBITKOBUMY chopMyBasna B NpoLeci KoeBo-
nouii meTenukis, 64Xin, AXmenis i T. a.

OTXe, cMM6i03 € MaricTpasibHUM LUIAXOM MPOFPeCBHOI eBOOLLT
OpraHiYyHOro cBiTy Ta 36iNblIeHHA GIOPI3HOMAHITTA MAAHETN.

DIANIbHICTb
x//‘ CamocTinHa po6oTa 3 Tabnuueto. Popmn cumbiosy

BrikopucTaiite yMOBHI NO3HAUEHHA («+» — KOPWCTb AN OPraHi3mie, «<—» — WKoAA
[NA opraHi3mis; «0» — Hi KOPWCTI, Hi WKoAW) Ta BU3HauTe GopMy CMMOio3y B Ha3BaHUX
napax opraHismis:

A — myTyanism: ... b - KomeHcanism: ... B - napasutmsm: ...



MposB cumbiosy XapakTep 3B’A3KiB
1. IHpy30pii y LWAYHKY KYNHNX
2. Opxifei Ha rinkax gepes
3. [XKryTUKOBI B KMLIEYHUNKY TEPMITIB
4. TOCTPUKM B KULLEYHWKY TIOANHN
5. Pak-caMiTHUK 1 akTUHIT
6. BycoHori paku Ha KnTax
7. Ameba K1LWKOBa B NIOANHN
8. CaxkKoBi rpubu Ha KyKypyAsi
9. Bipyc cka3y 1 nucunui

bionoria + Neorpagia. Cum6io3 pentunii 3 nTaxamm

Sphenodon punctatus - penikToBuii
BUA penTuniin 3 pagy [3boboronosi, mew-
Ka€e nuie Ha AeKiNbKoX CKeNACTUX OCTPO-
Bax 6ina OGeperie KpaiHW 3 MOETUYHOI
Ha3Bot 3emnA Maopi. Li opraHiamu yacTo
nocenATbCA B Hopax 3 rHizpgamu Puffinus
griseus. YgeHb, KOnu MTaxu 3aWHATI no-
LUYKOM i, Naa3yHn BifNOYMBAIOTb Y HOPI, @ 3 HAaCTaHHAM CYTIHKIB — BCe HaBMaku.
BusHauTe ykpaiHCbKi Ha3Bu 11 reorpadiyHe MOWMpPEHHA Ha3BaHWX BUAIB i dopmy
CUMBio3y Mi>K HAMM.

CTABJIEHHA

bionorisa + MeguunHa. YariHuii rpu6

BaTbKiBLWMHOW YallHOro rprba BBaXKaloTb
LlennoH, 3Bigku BiH moTpanue Jo IHAiT, a noTim
no Kwutaw. B Kutai noro HasmBanu enikcmpom
300poB’a Ta 6escmepTa. Mpo cxifHe noxopkeH-
Hsl YallHoro rprba cBigunThb i iHWa Noro Ha3ga —
kombyua. CyyacHa MeguLMHa BU3HAE KOPUCHI
BMACTMBOCTI YalHOIO rpuba i peKOMeHIYE BXU-
BaHHA MNOro Hactol AnA npodinakTnkn aeakux
3axBOPIOBaHb. AKi opraHiaMu yTBOPIOIOTb YaHWI
rpn6? flke 3HaueHHnA pisHUx popm cumbiosy ana
6iopisHOMaHITTA?

PE3YJIbTAT

§ 13. Cumbio3 Ta noro popmu

3aBAaHHA A4NA CAMOKOHTPOJIO
1. lLlo Take cumbio3? 2. HaBeniTb NprKknagu cMbioTUUYHMX BigHOCKH. 3. LLlo Take my-
1-6 |Tyaniam? 4. HaBegitb npuknagun mytyanismy. 5. LLlo Take KomeHcaniam? 6. HaBegiTb
npuKknagu KoMeHcaniamy.
7.Y YoMy CyTb CyyaCHMX HayKOBUX YABMEHb NPO CM6io3? 8. fIKi OCHOBHI dopmu
cumbiosy? 9. fka ponb cmMbio3y B eBontoLii?
10-12 | 10. ke 3HaYeHHA pi3HMX GopM cMmOBio3y AnA 6iopi3HOMaHITTA nnaHeTn?

7-9
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Lljo cknaoHiwudl opeaHiam, mo pi3HoMaHimHiwi
YMOBU iCHY8AHHA 0717 (1020 ChigMewKaHyie.
3 niopy4yHuka exkonoeii

§ 14. OPTAHI3M AK CEPEAOBULLE MELUKAHHA

OCHOBHi NOHATTA 1 Kno4voBi TepmiHn: FTOCTAJIbHE CEPEAOBULLE ICHY-
BAHHA. OHTOGiOHTI.

MpurapanTe! Lo Take cMmbio3?

& MomipkyiiTe!

Y IOxoHaTaHa CBi¢pTa (1667-1745), aBTOpa BCECBITHBO
BifoMux TBOpiB Npo lynnisepa, € Taki pAgKN:

I1i0 mikpockonom 8iH 8i0kpus, wjo Ha 6;10¢i xuee U ii Kycae biwka;

Ha 6niwyi x mid icHye 6110WeHsa — MAHIOHSA,

Y 610weHs x 8cmpomsise 3y6 cepoumo 6/10WUHEHH...

I mak ad infinitum, mo6mo 6e3 KiHus.

AKi >k 0COBNMBOCTI OpraHi3mMiB AK CepefoBULLA XKUTTA ANA iHWNX OpraHi3mis?

3MICT

LLlo Bupi3HA€E rocTanbHe cepegoBuLle iCHyBaHHA?

FOCTAJIbHE CEPEOBULLIE ICHYBAHHA (Big aHrn. host — rocnogap) - ye 6io-
muyHe cepedosulye iCHy8aHHA, N08’A3aHe 3 pecypCcamu Xusozo op2aHizmy.OcobnnBoCTi
opraHi3miB fiK cepefioByLLa iCHYBaHHA BM3HA4aloTbCA iXHbOW GyfoBOIO, NpoLecamu
KUTTERIANBHOCTI Ta NOBEAIHKO. | WO CKNagHILWOo € OpraHi3alia opraHiamiB-xasAis,
TO 6iNbLL PiI3HOMaHITHUMW € YMOBW iCHYBaHHA AN CMiBMeLLKaHLiB.

OpraHi3m Ak cepenoBuLLe iCHYBaHHA Ma€ HN3KY MepeBar nepes iHWumm cepeso-
BULLAMU XKUTTA: CMAbinbHiCMb B0OHO20 pexxumy, cmanicms co/lb08020 CKAdY, 8e/1UKA
KineKicme i, 3axuwjeHicme MeWwKaHuyis, 8iocymHicms memnepamypHux nepenadis.
BogHouac roctanbHe cepefoBuLLe XUTTA Ma€ N MEeBHI HeJONIKM ANA NOro MellKaH-
LiB: 06MexeHicmb XXUMMEBO20 NPOCMOpY, HE3HAYHUU 8MiCM KUCHIO, Hecmada cgimna,
HasgHicMeb 3axucHux 6ap’epig Ta iH.

JIiMiTYIOUMMU YMHHUKAMVK B TOCTalIbHOMY CepefoBULLi € 6iOTUYHI BMIMBY 3 BOKY
OopraHiamy xasfiHa. Y BMNagKy CYyMiCHOrO NPOXMBAHHA CNiBMELIKaHLIB AeKifbKOX
yn 6araTbox BMAiB 0OMeXyBasbHi BNIMBU MOXYTb MaTh pecypcu cepefosula abo
AHTUOIOTWYHI BiAHOCUHN.

OTXe, roctasibHe cepefoBuLle € cneyndiyHUM 6iOTUYHM CepeaoBULLEM
i3 CBOIMM mepeBaramu 1 Hegonikamu Ana NOoro MeLlkaHLiB.

Al opraHi3oBaHi BiAHOCMHN MiXK MeLLKaHLAMM rocTasibHOro cepegoBuLla
x»urtra?

OHTOGIOHTU — MewKaHyi 2ocmaneHo20 cepedosuwa xumms. Bipycn, ogHo- Ta
6araToKNiTMHHI OPraHi3MM MatTb CBOIX YNCIEHHWX BHYTPILIHIX ab0 30BHILLHIX MeLu-
KaHUiB. Hanprknag, opraHiam nioguHU € cepefoBULLEM XUTTA AN BipyciB, bakTepin,
apxen, rpubiB 1 TBAPUH, cepel AKNX HasiBHI MyTyanicTi, KOMeHcanu Ta napasnTtu 3i
CBOIMU CKMAAHUMU CUMBIOTUUYHUMW I aHTUBIOTUUYHUMUK BigHOCMHAMKU. OHTOBIOHTHK
OCBOINW YCi PiBHi OpraHisauii XunBux icToT Bifi MonekynapHoro go 6iochepHoro, Bif
BipyCiB 10 CcaBUiB. IM CTanu AOCTYNHUMM MaiiXe BCi CTPYKTYPHi enemeHTn 6yaosu



XKMBOTO OpPraHi3aMy — KNiTUHWU, TKaHUHW 11 opraHn. Cepel HUX HaABHI N BHYTPILWHbLO-
KNITVHHI MeLKaHLi, YacTHa AKUX MOXKe XXUTU HaBiTb B AApi abo MiTOXOHAPIsX.

[lna oHTOGIOHTIB OpraHi3m xa3siHa € cepeoBULLEM NEPLIOTO NMOPSAKY, @ 30BHiLL-
HE cepefoByLLe — BTOPUHHUM. YCi BNIMBY JOBKIN/SA MaloTb 3HAUEHHSA A71A OHTOOIOHTIB
nuile B TOMy pasi, AKLO BifobpaxaloTbCA Ha NapameTpax BHYTPILWHbOro cepefoBu-
wa. Hanpuknag, o60Bi pUTMM NO3HaAYaKOTbCA HA OPraHi3Mi OHTOGIOHTIB YUepe3 3MiHK
meTaboniamy xassiHa.

Pi3HOMaHITHICTb BIAHOCMH CMOCTEpPIraEeTbCA He
NNLE MiXK Xa3aaMM Ta IX MeLKaHUSAMM, @ N MK caMu-
MU MeLUKaHLAMM Xa3AiHa. [ToKa30BoIo B LibOMY acnek-
Ti € cMBioTUYHA cucTema TepMiTiB (i1 27). Lli komaxn
CNOXKMBAIOTb AEPEBUHY, AKOIO >KUBMAATbCA KryTu-
KOBI, @ NepeTpaBntooTb il pepmeHTU-Lentonasmn bak-
Tepin, AKi MelKalTb BCepefuiHi [XIyTUKOHOCLIB.
OKpiM Toro, 6akTepii-CUMBIOHTU Lie GiKCyIOTb a3oT. In. 27. TepmiTn i pKryTMKOBI

OTXe, roctanbHe cepefoBuLLe XUTTA GOPMYETbCA I PO3BMBAETLCA
AK 6iOTNYHE CcepenoBuLLE Ha Pi3HMX PIBHAX opraHisauii
i3 Pi3HOMaHITHUMKN BIOTUYHVMM 3B'A3KAMMU.

Y yomy cBO€pigHicTbL aganTauiil opraHi3amiB roctalbHOro cepegoBuLya
icHyBaHHA?

CBOEPIiAHICTb YMOB rOCTa/IbHOrO CepefoBuLLa NOB’'A3aHa 3 BU3HaYaIbHUM BIJIMBOM
6iOTMYHNX eKONOTIYHMX YNHHWKIB Ta onocepeKOBaHVM BNIMBOM abioTUUHMX, LLO 3yMO-
BWJIO N CBOEPIAHICTb afanTaLil MOro MeLlKaHLiB. Y YOMY > MONAraE LA CBOEPIAHICTb?

EBontouia cniBmellKkaHUiB BigOyBaETbCA pa3om 3 eBOJOLi€ iX xa3AiB, TOMY
NPOCNiQKOBYETbCA B83AEMO3dJIexHiCmby adanmayil, wo ocobnmBO YiTKO cnocTte-
piraetbca B TpodiuHMX BigHOCKMHaAxX. Tak, XKyWHi TBapuHW, TapraHu, KopabenbHi
UepB'sKM  CMOXMBAIOTb AEPEBVHY, fAKY PO3WeEnoTb  GepMeHTU-Lenonasm
CMMBIOTMYHMX BaKTepilt abo TBAPUHOMNOAIOHNX OPraHi3MiB; KBiTW MaloTb HEKTAPHUKN
ansA npvBabnoBaHHA 64in; BecTuMeHTUdepu abo Moniocky Kydycu 3anexatb Bif
NMOXKMBHUX PEYOBUH XEMOTPOPHUX CipKOHaKTepil.

3axuUCT Bif HECNPUATANBUX BMNIMBIB, JOCTATHA KiNbKiCTb i, BigHOCHa CTanicTb
YMOB iCHYBaHHA BM3HaYaloTb i TaKN HaNnpAM €BOMIOLIMHNX 3MiH MeLIKaHLiB rocTanb-
HOro cepefoBULLa, AK 3arajbHa AereHepadis, WO BUABNAETbLCA Y CNpoWweHHi opaa-
Hi3ayii (BTpaTi reHiB, opraHesn, opraHis i HaBiTb LiNUX cucTeM opraHis). Hanpuknag,
ranosi Knili MaloTb OAHY Napy KiHLiBOK 3aMiCTb YOTMPbOX, AK Y BCiX NaByKOMOAiGHUX;
y Lin’AKiB HEMa€ HepPBOBOI CUCTEMU 1 OPraHiB YyTTiB.

He3HauHWM BMICT KWUCHIO BCepeAnHi OpraHi3miB-xa3diB 3yMOBIIOE y 6GaraTbox
MeLIKaHLiB roCTaNbHOro cepefoBulla NepeBa)kaHHA dHaepobHo2o muny O6MiHY.
HeobxigHa eHepria BUBINbHAETbCA 3aBASAKY MMIKONI3y Ta Pi3HUM BuAam 6pogiHHA.

Y ekTonapasutie abo KoMeHcaniB AnA NPUKPINAeHHA A0 Tina xa3faiHa MOXYTb
6y TV cneviasibHi opraHu (MPUCOCKU, FauKu, KirtTuKkm), AKi PpO3BMBAIOTbCA HE3aNEXHUM
UYMHOM Y pi3HMX rpyn. Tak, NPUCOCKN MaloTb pubu-npununanu, pud’adi n'aBku, nevin-
KOBUIN CACYH.

OTXXe, OCHOBHMMU afanTauisM/ MeLKaHLiB roCcTajibHOro cepenoBuLLa
€ B3AaEMO3aNeXKHEe KMBJIEHHSA, CMPOLLEHHA OpraHi3aduii, aHaepobHe
OVIXaHHA, OpraHy NPUKPINJeHHA TOLO.

§ 14. OpraHi3m sk cepeoBuLLe MELIKAHHA
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BIANBbHICTb

x,/‘ MpakTuuHa po6ora 1

BusHaueHHA 03HaK alanTOBaHOCTI Pi3HUX opraHi3mMiB 40 cepefoBuMLLa iCHYBaHHA
Merta: popmyBaHHA yMiHb MOPIBHIOBATU OCOONMBOCTI Ta ajanTauii pi3HMX mMeL-
KaHLiB 10 NeBHOro cepefjoBuLLa iCHyBaHHA.
Xig po6oTu
1. Bum3HauTe BUOOBY Ha3By Ta cepefjoByLLe iCHYBaHHA 3aMpPONOHOBaHNX OpPraHi3miB.

2. Bu3HauTe 0co6/MBOCTI cepeloBULLY iCHYBaHHA 3a NIaHOM: @) BU3HavanbHi pecyp-
cu; 6) NiMiTYOUi YNHHWKK; B) CBITNOBWIA PEXNM; I) is TeMnepaTypw; i) BONOTiCTb;
e) XiMiuHunM cknag.

3. YKaxiTb eKOonoriyHy rpyny Ta 0O3Haku afanToBaHOCTI OpraHi3miB 4O cepefoBuLLa
iCHyBaHHSA.

CepegoBuiye
BogHe Ha3eMHO-NOBITPAHE | IPYHTOBE | rocTanbHe

O3Haka

OcobnusocTi cepefoBuLLa
ExkonoriyHa rpyna
O3HaKn aganToBaHOCTI

CTABJIEHHA

bionoria + MeguuunHa. Mikpo6iom nioguHun

Mikpo6iom noAnHY € CYKYMHICTIO MiKpOOpraHi3miB, AKi
HacenAwTb NoAcbKe Tina. 3a pesynbTaTamu JOCHIOXKEHDb Y
Mexax npoekTy «Mikpobiom noguHu» («Human Microbiome
Project») 6yno BCTAHOBJIEHO, WO B JIIOAUHI MELIKA€E MoHag
10 TMCAY BUAIB MIKpPOOPraHi3mMiB, AKi € MyTyanictamu, Ko-
MeHcanamu Ta napasmTtamu. O6rpyHTyINTe 3HaUEHHA Pi3HMX
bopMm cmbiosy ans NigBYLLEHHA afanTUBHOIO NoTeHuiany
OpraHiamy nioguHu.

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIIO

1. Lo Take roctanbHe cepepoBuLle iCHyBaHHA? 2. HaBeiTb npuknagn nepesar i
HefoiKiB rocTaNbHOro cepefioBuLla MellKaHHsA. 3. XTO Taki oHTO6ioHTK? 4. HaBe-
LiTb NpuKnagn oHTo6ioHTiB. 5. LLlo BM3Hayae cBOEpPIAHICTb aganTaLii OHTOGIOHTIB?
6. HaBepitb npuknag agantayin OHTOBIOHTIB.

7. Wo Bupi3HAE roctanbHe cepeposulle icHyBaHHA? 8. AK opraHi3oBaHi BigHOCKMHMK
7-9 |MiX MelKaHLAMMN rOCTaIbHOro cepepoBuLla XUTTa? 9. Y YoMy nonAarae CBOEPif-
HiCTb ajanTaui opraHiamis roctTanbHOro cepefoBuLLa iCHYBaHHA?

10. flke 3HaueHHA pi3HMX popm cMMbio3y opraHiamy noANHKW 3i CBOIMU opraHiama-
MU-CMiBMEeLLKaHUAMM ANA NigBULWEHHA afanTUBHOIO NoTeHuiany?

10-12




Jltodu npocmo He 3002adyomsbCA NPO Me, HacKiNbKu
CKIAOHUM | XUMEPHUM € c8im napasumis.
K. immep

§ 15. NAPA3UTU3M TA NOIO MNOLUNPEHHA

OCHOBHI NOHATTA 1 KNto4oBi TepmiHn: MAPASUTU3M.

MpurapanTe! Lo Take cmbio3?

"\ Y cBiTi LikaBoro

Lle xTo? Mpubyneusb i3 iHworo cBiTy? Ta Hi! MNepen
BaMu Koponoid (Argulus foliaceus) i3 npucockamu i CUCHUM
poToBMM anapaToM. Lia icToTa napa3uTye Ha pubax i Hane-
XnTb o pakonofibHux. LlikaBo, a Aka rpyna opraHi3mis
Ma€ HanbinbLy KinbKicTb Napa3utuuHmnx Buais? Ym e rpynu,
B AKNX Napa3mnTiB B3arasi Hemae?

3MICT

Yum BigpisHAETbCA NapasnTN3M HEKNiTUHHUX GOpPM XKUTTA?

MAPASUTU3M - uye ¢popma cumbiomuyHux 8iOHOCUH, 3a AKOI napasum euKO-
pucmosye op2aHiam xasaiHa Ak 0Xepesio XusJsieHHs | Micue nocmiliHo2o abo mumyaco-
8020 NPOXUBAHHA MA NOKAAOAE HA HbO20 3aB8OAHHS pe2ynAyii CBoiX 83A€EMOBIOHOCUH
i3 308HiWHIM cepedosuwjem. MNapa3nTaM € YHIBEPCANIbHUM €KOJIOTiIYHM ABULLEM
XMBOT NPMPOAN, WO XapaKTepHe ANA BCiX HEKMITUHHMX GOPM XUTTA Ta 6araTbox rpyn
KNiITUHHMX OpraHi3mis.

HeknitTuHHum d¢opmam xmtta (npio-
Ham, Bipoigam, Bipycam) BnacTmemin o6oB’a3-
KoBWI (06niraTHWIA) BHYTPIWHBbOKMITUHHNI
napasntusm. CTaHOM Ha CbOrogHi npioHu
BUABMIEHO B KMiTUHax GakTepil, ApixaxiB i
ccasuis. IM noTpi6HO, W06 KNiTUHA CMHTe3y-
Basla HOpMaJsbHi NPioHHI GiNKK, a NPioH yxe In. 28. HapnapasntuuHa acouiauis:
cam nepeTBOPIOE iX B aHOManbHy (GopMy. 1 - akaHTameta 3 mimisipycam;
Bipoidu € Haapi6HiWwMmK i3 BigoMumx 306yaHN- 2~ MiMiBIpyC 3 Bipodaramy
KiB 3aXBOPIOBaHb y POC/VH. IXHE BIATBOPEHHA WNAXOM pennikauii 30iNCHI0ETbCA 3a
yyacTi pepmeHTIB KNiTuHU-xa3zdiHa. PHK- i JHK-emicHi gipycu napasnTyloTb y KNiTMHaXx
6aKkTepin, pocnuH, rpubis, TBapuH. Lo uikaBo, cami Bipycn Takox € 06’ekTamm na-
pa3uTyBaHHA. TaK, y KNiTMHaxX napasuTnYHoi akaHmamebu sceioHoi (Acanthamoeba
polyphaga) HaykoBLi BigKpunn BeneTeHCbKi Mimigipycu, o, B CBOK Yepry, MOXyTb
MaTu gipogaz CynymHuk 2 (Bipyc, WO «NoXnpae» iHWi Bipycn) (inn. 28). Ane i Le we He
Bce. Bipodaru mictate pparmerHtun OHK, Aki HazBanu mpaHcnosipoHamu. BoHn Hara-
LyloTb CTprbatoydi reHn — TPaHCMO30HM, ane Ha BiAMIHY Bif HUX MOXYTb CaMOCTIIHO
icHyBaTV B umMTonnasmi. lapasntyBaHHA NeBHWX Napa3uTiB Ha abo B Tini iHWWX napa-
3UTiB Ha3BalTb HAOnapasumu3smom (2inepnapaszumusmom). CnevundiyHicTb Napa-
3UTYBAHHA HEKNITUHHNX GOPM >KNTTA MOMATAE B TOMY, LO BOHU He BUKOPUCTOBYIOTb
KNITUHW Xa3siB AK AKEPENo XMBeHHA abo NPOoXMBaHHA. IXHIN napasuTi3m Bigpis-
HSETbCA CNPSMOBAHICTIO Ha BiATBOPEHHSA COOi NOAiGHUX 3aBAAKM pecypcam KAiTuH.

e o
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OT1Xe, 0CO6/IMBOCTAMM MaPA3NUTU3MY HEKNITUHHUX GOPM XKUTTA
€ 06MiraTHiCTb, BHYTPILUHbOKMITUHHWIA €HAOMAPa3UTU3M i CNPAMOBAHICTb
Ha penpoayKLilo 3 BUKOPUCTAHHAM MOXKIVUBOCTEN KNITUH-Xa3AiB.

Aki oco6nuBocTi NpoABiB NnapasnTU3My cepep NpoKapioTis?

JomeH Apxei, He3BaXalumMm Ha 3HauyHy 1 - Vi 2
KiNbKiCTb CMMOIOHTIB, MICTUTb nulie peaki
BMAM MapasunTiB, AKi HanexaTtb fo Tuny Ha-
HoapxeoTu. Lle Bigomi Ha cborogHi HaHoap- o S ¢ Acidilobus®
xea (Nanoarchaeum equitans), HaHonycinyc
(Nanopusillus acidilobi) Ta HaHoobciOaHyc
(Nanobsidianus stetteri), aki yTBoptotoTb napa- In. 29. MapasunTtnyHi acouiauii apxen:
3MTUYHI acouiaLii 3 iHWuMKM apxeamu (in. 29). 1 - HaHOAPXeA Ha KNITUHI ITHIKOKyCa;

[loen BakTepii MOpiBHAHO 3 apxes- 2 - HaHonycinyc Ha KNiTWHi auiginobyca
MU MiCTUTb HabaraTo YMCNeHHiILWi 1 Pi3HOMaHITHILWI NpoABu napasutusmy. bakTepii,
AKi GopMylOTb NMapasnTUUHY acolialilo 3 iHWKMK opraHiamamu, KnacudikyloTb sK
XBOPOOOTBOPHI 6akTepii. Lli opraHiamu cnpuumHsioTb iHOEKLUilHI 3aXBOPOBaHHA
(6akTepiosn) y niognHu (NpaBeupb, TUd, AndTepilo, cndinic, xonepy, yymy, Ty6epKy-
Nb03), TBAPWH (cMBIPCbKy BMPa3Ky, MacTUT, CallbMOHENbO3), POCIUH (6aKTepianbHUi
pak BMHOrpagay, KinbLeBy rHUIb KapToni, NobypiHHA nnofis abpukoca).

XBopo60OTBOPHI 6aKTepii MapasuTyloTb BcepefuHi KNiTMH (eHAonapasuTUYHI
pikeTcii BucunHoro Tmudy, xnamigia NHEBMOHIT) i Ha iXHi NOBepPXHi (eK30MapasnTYHi
KapiECHUI CTPEenTOKOK, NpaBLeBUn Knoctpugin). Cepen HUX € obniratHi (Ty6epky-
NbO3Ha Nannuka) Ta GpakynbTaTBHI (3010TUCTUIA CTadiNIOKOK), aepoObHi (BMpPa3KoBUiA
xeflikobaKkTep ninopi) Ta aHaepo6Hi (xonepHuUin BibpioH) opraHiamu. € cepep b6akTe-
pin 1 Taki, WO NapasuTyoTb Ha iHWKX 6akTepiax. [prKknagom Takmx eKTonapasuTis
MOXYTb 6yTn GakTepii 64enoBibpioHN, WO 3AaTHI 3aKpiNABAaTUCA Ha KNiTUHaX
rpamMHeraTUBHUX 6aKTepiil i «kBUCMOKTYBATM» BMICT IXHiX KNiTWH. 3a Ljlo 0COGNMBICTb iX
Lle Ha3MBalOTb Bibpion'aBKamu.

Nanopusillus]

OTXe, cepel NPOKapiOTUYHUX OPraHi3miB NapasnT1U3mM NOLUNPEHUN
y XBOPO6GOTBOPHUX 6aKTepiil, AKi MOXyTb 6yTW daKynbTaTUBHUMMN
1 obniraTHXUMK, aepoBHMU 11 aHaepPOOHUMU, EKTO- 11 eHJoNapasnuTaMu.

flke nowMpeHHA Napa3uTiB cepep eyKapioTiB?

OcHOBHUMW Fpynamun goMeHy EykapioTu € pocnivHu, rpubu i TBapuHu, cepea
AKNX TAKOX € NapasunTu.

PocnnHu-napasnTv NoBHICTIO (CNpaBXHin napasntnam) abo YacTKoBO (Hanis-
napasmTn3m) BTpaTUAM 34aTHICTb Jo doTocnHTesy. Cepell BOQOPOCTEN NapasnT3m
€ piOKiCHMM ABULLEM | XapaKTepHUIA 34e6inb-
LIOro ANs YepBOHUX BogopocTeit. Tak, pooo-
Ximpiym napasuTy€ Ha ancTpoBuX, 2apsiend
OUBHA — Ha iHWKX barpsaHKax. Cepen MOXiB,
nnayHiB, XBOLWiB i nanopoTen napasuTis
HeMae. Y mexax rpynu XBOWHi poCINHN onu-
CaHO EAVHUN BUA nadpazumakcyc obnaneHul
(Parasitaxus ustus), eHgemik o. Hosa Kanepo-

In. 30. KBiTKOBI poc/iMHU-Napa3snTu:
1 — BOBUOK COHSILLHVNKOBUIA;
HiA. A OCb cepep KBITKOBMX POCAMH BigOMO 2 - NOBUTKLA MOJIbOBA



6n13bKo 4 100 napasnTUUYHUX BUAIB, AKI Hanexatb ax Ao 19 poauH. Hasigomiwmmm
CNpaBXHiMY POCIIMHAMU-NApPa3nTaMu € NOBUMUUYSA, 808YOK, padhresis, nempis xpecm
(in. 30). A TaKki pocnviHu, SIK oMesnd, nepecmpid, 038iHeub, OYaHKA — Lie HamBnapa3vm/|

Fpubu-napasnTy NpPUCTOCOBAHI  >KUTK
Ha MOBEpPXHi, a iHWi, AKX cepel rpubiB Ginb-
Wwictb, — y Tini cBoro xasAiHa. [lapasuTuuxi
rpuby MaioTb Pi3HI LWAAXU 3apakeHHs, 34aTHi
Oy)Ke WBUAKO PO3MHOXKYBATUCA, YTBOPIOOTb
BeSINYe3HY KiNbKiCTb CNop, WO NOLINPIOTb-
cA pisHMMK crnocobamm. MKuByTb rpmbu-na-
pa3nTh nepeBa)kHO Ha POCANHAX (Malke
10000 BuaiB), pigle Ha TBapuHax i nioguHi (6nnsbko 1000 BUAIB). € BoAsHI rpnbu, Aki
CNPUYNHAITL XBOPOOU punb, ameibiln (Hanpuknag, canposerHia puo). Hansigomiwmmm
napasuTMYHUMK rprbammn € gimogmopa, mpymosuKu, CAaXKO8i ipXacmi, piXKKoei,
6opowHucmopocaHi 2pubu (in. 31). Pag rpubis € 36yaHMKaMm rpribKoOBMX 3aXBOPIOBaHb
noanHW. Iprb axopioH, ocenAlYNCb Ha BOMIOCUCTIN YaCTUHI FONOBY, CNPUYMHSAE NapLLy,
MpUxogimoH ypaxKye BONOCCA, HIrTi M WKipy i € 30yAHWKOM CTPWUryyoro nuLLato.
OpixoKoBUIA rprb CidiyMm CNpUUYMNHAE 3aXBOPIOBAHHA POTOBOI MOPOXKHUHU — MAICHABKY.

TBapuHM-napasnT € NOLWMPEHUM ABULLEM cepef OAHOKNITUHHUX TBAapWUHO-
nofioHux (an3eHTepiltHa ameba, TpUMaHOCOMM, NeWwMaHii, NAM6Nii, rperapuHun,
cnopoBurKK). MNMapasnTnyHi BUAKM YacTo Tpan-
nATbCA cepef Takux 6e3xpebeTHUX TBa-
PWH, AIK Xanki (non1inodid, AKNiA napasnTye B
ikpi oceTpoBux punb), NNOCKi uepsmn (cucyHu,
yin’aku, cMboXaku, exiHOKOKU), Kpyrii uep-
BU (ackapudu, 20cmpuku), Kinb4yacTti 4yepsu
(n'geku), pakonofibHi (koponoidu, A3ukosi Mo-
Kpuyi, cakyniHa), naBykonomioHi (kiwyi), koma- In. 32. TRapuHu-napasuru:
X1 (6710XU, 8owi, 2anUUi) i MOMOCKM (JTUYUHKU 1 — MUMHKa-TNOXIAIN MOMIOCKa
6e33y60K, neprieHuUYb, mpuxomponicu) (in. 32).  0833YOKW; 2 - A3uKoBa MOKPULIA B POTI
Cepen xpebeTHUX TBapvH NapasuTis Ayxe POMEBOTO fliotjiana
Mano (Hanpuknag, MikcuHu t miHoau).

3anexHo Bif TPUBANOCTI 3B’A3KY 3 OpraHiaMoOM Xxas3AiHa PO3pi3HAIOTb mumya-
cosudl (Kniwi, N'ABKK, KOpoOMNoigy HanagaoTb e ANA XUBNEHHA) i cmayioHapHuUl
(NOCTIMHMI KOHTAKT 3 Xa3AiHOM Yy refibMiHTiB) napasumusm. Cepep TBapUHHUX Napa-
3UTiB TAKOX PO3pPIi3HATb ekmo- (BoLli, 6510xn) 1 eHOonapasumis (rOCTPUKK, CUCYHMN).
Ocob6nueoto GOpMOI0 NapasUTUUYHMX B3AEMOBILHOCUH XpPebeTHUX TBAPUH € 2HI300-
sull napasumusm NTaxiB (HaNnpuKnag, y 303yb).

In. 31. pnbu-napasnTn: 1 — pixkKK
nypnypoBi; 2 — TPyTOBUK NycKaTum

OTxe, HaMbINbLIOK € KiNbKiCTb MapPasnUTUYHNX BUAIB cepel OAHOKNITUHHUX
TBapuHonopfibHux, rpubis i HNIEHMCTOHOT VX, HaVIMEeHLUOK —
cepen BOOOPOCTEN, a BULLi CMIOPOBI N XBOWHI iX B3arajni He mMatoTb.
OIANbHICTb
3 CamocrTiliHa po6oTa 3 incTpauiamu.

XapaKTepucTiika oKpeMmux napasuris

3icTaBTe Ha3BM HaBedeHWX MapasUTUYHUX BUAIB 3 inocTpauiamn. BusHaute
CUCTEMATUYUHY HaNleXHiCTb Ta 0COOMBOCTI IXHbOIO CNOCoBy XnTTA: 1 — Nannuka Koxa
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(Mycobacterium tuberculosis); 2 - netpiB xpecT nyckatuin (Lathraea squamaria);
3 - nyxupuacTa caxka (Ustilago zeae); 4 - kopocTaHuI cBepbyH (Sarcoptes scabiei).
3anoBHIiTb Tabnuuo.

Bupg CucremaTuyHa HaJleXKHiCcTb

Bionoria + Ictopis. Yyma 11 niogcTBo

JlioacTBy Bigomi Tpy Benuki naHgemii yymun. MNepua nax-
aemifa uymm «fOcTrHiaHcbKa» B VI cT. 3abpana Xuntta 61mM3bko
100 mnH nogen. ipyra naHgemia (k4iopHa cMepTb») NPOHec-
naca Hag €sponoto B XIV CT. 1 3HUWMNA O61M3bKO 25 MAH —
Malie MOJSIOBUHY HacesieHHsA €Bponu. TpeTa naHaemis
(«nopToBa uyma») go 1930 p. oxonuna ycCi KOHTUHEHTU W
3abpana Xutta 12 MaH oci6. 36yaHMKOM LMX CTPALUIHUX 3aXBOPIOBaHb € YyMHa na-
nuuka (Yersinia pestis), AKy BifKpWB WBenuapcbknii nikap A. EpceH (1863-1943). Aki
0Cco6MBOCTI NOLWMpPEHHA L€l 6bakTepii? YoMy uyma He 3HMKana nicaa cnyCcToLWANBUX
enigemin y JaBHUHY i NPOAOBXKYE TypbOyBaTh JIIOACTBO | CbOTOAHI?

CTABJIEHHA

»* §
aﬁj bionoria + MeguuuHa. MapasuTusm i eBoniowLis

OCHOBHOIO eBONOLINHOK CTpaTerield napasunTiB €
bopmyBaHHA afjanTauiil, WO AalTb 3MOry eKchayaTyBaTtu
xa3siHa i 36epiraTy Moro umcenbHicTb. HaliHebe3neuHiwi
napasntu — Ti, AKi Nepenwnn 4O HOBOro BUAY Xa3fAiB i He
MaloTb MPUCTOCYBaHb AnsA 36epeeHHA Noro XuTta. 3a-
CTOCYITEe CBOI 3HAHHA 1 cCNpobyiiTe NOACHUTU, YOMY BipyC
imyHopediuunty nognHn (BIJ1) i3 yacom BTpavae cuny i ctae
MeHL Hebe3neyHUM i 3apasHuM.

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO
1. lLlo Take napasntnam? 2. Ha3giTb HEKNITUHHI dopmun XnUTTs. 3. HaBeaiTb Npuknaan
napasutusmy cepep apxei. 4. Ha3Bitb 6aktepiin-napasutis. 5. HaBepitb npuknagu

1-6 . . . - .. Lo
napasuTiB cepef, POC/IMH 1 rpunbiB. 6. Ha3BiTb rpynu TBapuH 3 HaMbINbLLOLO KinbKi-
CTIO NapasUTUYHUX BUAIB.

7_9 7. UM BMPI3HAETbCA Napa3nTU3M HEKNITUHHNX? 8. AKi ocobnmBoCTi NpoABis Napa-

3UTU3MY cepef NpoKapioTiB? 9. ke NoWMpPeHHA Napa3uTiB cepel eyKapioTis?
10-12 | 10.Yomy napasnTn3m AK aHTaroHiCTUYHi BIfHOCUHWN He 3HMKAE B NpoLeci eBostoLii?




bymu napasumom - ye 8enieMu nonysnapHe egosoyitiHe pilueHHA.
K. Hatim

§16. ®OPMW TA POJ1b NMAPA3UT3MY B NMPUPOAI

OCHOBHI NOHATTA 1 KNto4oBi TepmiHn: MAPASUTU3M.
Mpurapanrte! X10 Taki napasutn?

' Y cBiTi LikaBOrO

HaneBsHe, yci 3HalOTb, WO 303y/14 38U4AliHA BifKNajae
ANUA Y FHi3ga iHWKX NTaxis. Ane He BCiM BiJOMO, LU0 MHi3A0BUN
napasnTN3M XapakTePHWUA i ANA iHWINX BUAIB 303ysb, amepu-
KaHCbKMX BUBINbI, MefoOBKa3umnKiB, adpUKaHCbKNX TKauuKiB
Ta iH. Lla dopma napasutmsmy € Lie B KOMax (gKkmeni-303yni,
64°K0NIM-303yNi, YOPHUI LIepLUEHb), AeAKUX BUAiB pub (co-
MU-303y7i). YoMy el «peHOMeH 303yni» Takuii MOLNPEHUI
cepep TBapuiH? A AKi e Gpopmuy NapasnTr3mMy € B MPUPOAI?

3MICT

Ak KnacngikyoTb napasnuTusm?

Y npupogi icHye HeliIMOBIPHO BenMKa pPi3HOMaHITHICTb Gopm napasntusmy. AkLo
OfVH opraHi3am 060B'A3KOBO PO3BMBAETLCA TiNbKM Ha AKOMYCb OHOMY Xa3siHi, TO Le
o6oe’a3koeuli (o6nizamHuli) napasumusm. AKLWO Napa3uT nne HKONN 3aparkae
AKOrocb xa3siHa (a xa3diB Moxke 6yTu AekinbKa), To Le Heoboe’a3kosuli (hakynoema-
mueHull) napasumusm. 3a MiCLLeM NapasnTyBaHHA B OpraHi3mi xasaiHa po3pi3HAIOTb
eKTo- 11 eHgonapasntniMm. Ekmonapasumu - Bnay, WO OCEeNAOTbCA Ha NOBEPXHI Tina
xa3AiHa abo B 10ro NOPOXHMHAX, MOB'A3aHNX i3 30BHILUHIM cepefoBuLLEM (HanpuKnag,
n'ABKK, Koponoiaw, Kniwi, 6noxu, Bowi). EHOonapasumu HacenaTb KNITUHWU, TKAHWHWK,
BHYTPILUHI OpraHn Ta NOPOKHMHK TiNa xa3AiHa. Tak, BHYTPIWHbOKAITUHHUMM Napa3un-
TaMu € ManApIHWIA NNasmMogil, TOKCOMNasma, TKaHMHHUMU NapasnTammn — KPOB AHUN
CUCYH, TPUNAHOCOMa, B OpraHax napasuTyoTb NeYiHKOBUI CUCYH, ackapuau. € HaBiTb
TaKi napasnTy, WO 3aMmilLatoTb LiIMIA OpraH opraHiamy (A3MKoBa MOKpULA).

3a yacom nepebyBaHHA NapasnTiB y TiNli abo Ha Tini rocnogapa Po3pi3HATb TUM-
YacoBUX Ta CTaliioHapHWX napasuTis. TuMYyacoei napasumu BCTYNalTb Y KOHTaKT
3 Xa3AHOM TiNIbKW Mifg Yac XUBNeHHA (Hanpuknag, Buaun-kposococun). CmayioHapHi
napasumu xapakTepusyeTbCA TPUBANMM abo MOCTINHUM MepebyBaHHAM napasuTa
Ha Xa3AiHi 1 HasBHICTIO 6AaraTbOX B3aEMHUX MPUCTOCYBaHb (HaNpWKIag, uin'axku).

Cepep napasntuyHMx GOpM BifHOCUH
€ 1 TaKi, 32 AKX 060B’A3KOBOIO € 3arvbenb
xa3diHa. Us dopma napasutmamy nowwmpe-
Ha cepep NepeTUHYACTOKPUAMNX, OBOKPU-
VX, OeAkux rpubis. BoHn BigknagatoTb
CBOT AMLA B IMUMHKM KOMax abo npoHu-
KaloTb B IXHE TiNO, NiC/1A YOro Ui opraHiamm

FMHYTb, He [OCATHYBLUW 3pinoro ctaHy. Lio In. 33. MNapasutoiaHi euau:
rpyny HasuBalTb napasumoioamu (in. 33). 1 - izgeup (Aleiodes indiscretus) 3apaxye
IcHyIOTb TakoX pi3Hi dopmun coyiasne- rYCEHULII0 HENapHOTO LIOBKOMPAAA;

Hozo napasumusmy. Tak, Mypaxu-ama- 2 - rpub-Kopauuenc Ha mypaci
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30HKMW BMKpaJaloTb NANEYKM iHLWIUX Mypax i BUXOBYIOTb
NMOTOMCTBO fIK pOo6OUy CrYy, OCKIfNIbKN CBOTX poHOoUMX 0Co-
6UH Y HUX Hemae. OKpeMMMU A10To NPoABaMU € Kilenmona-
pasumusm i eHi30o8uli napasumu3sm. Knentonapasutism
nonArae B TOMy, WO OfHa TBapuHa BigHiMae 3806uy y
iHwoi. Hanpuknap, neonapan BigbupatooTb 3806U4 y re-
napais, rieHn - y nesiB, ¢peratn BigbupatoTb prby B
6aknaHiB abo onyw, fdesKi BUAM MNaBYKiB KUBMATbCA
KepTBamu NaByKiB-KONOMPALIB.

Mopmoto napasuTusmy € i Hadnapasumusm (rinep-
napasvTn3M), WO XapaKTepu3yeTbCA MapasnUTyBaHHAM
OfHOro MapasvTa B iHWOMY. Y LUbOMY BUMNagKy Hagnapa- In. 34. IBocTyneHeBuin
3UT Ha3MBaETbCA MapasvTOM APYroro Mopsaaky, a Noro napasnTism pocinH
Xa3fAlH — napasnToM nepworo nopaaky. B geakmx sunaga- (pocnuta-napasut kacira

napasnTye B ranax ocu)
KaxX Ha BTOPMHHOMY MapasuTye TpeTUHHUI napasut. Mpu-
Knajamu HagnapasuTnmMy € CUCTEMU akaHTamebu — Bipycun — Bipodaru, nec — Kniy
nicoBuin - niponnasma, ay6 — napasmutuyHa oca (Belonocnema treatae) — pocnuHa-
napaswuT Kacita HuTkonogibHa (Cassytha filiformis) (in. 34).

OTxe, y Npupogdi ABMLIE Napa3uUTU3My MaAE BENUKY KiNbKiCTb NPOABIB, WO
YMOXJTUBIIOE YCMilHe «CNiBICHYBaHHA» Pi3HOMAHITHUX »KMBUX OPraHi3miB.

flka ponb napasnTusmy B npupogi?

3a oCTaHHi fecATUpivYA yaBNeHHA NPOo NapasnTM3M 3HaYHO PO3LWINPUANCA 3aB-
OAKW ycnixam MonekynapHoi 6ionorii, reHeTUKKU, nonynauiliHoi ekonorii, Gioximii,
iMmyHonorii Ta iH. 3MILHUANCA YABNEHHA NPO Te, WO CYyTb NapasnuTn3My NoOJSIAraE He
nuwe B cneundiyHnx cMMOIOTUYHMX B3aEMOBIAHOCHHaxX. HayKoBi gocnif»KeHHA pos-
KPVBatoTb IOr0 CUJIbHUI BM/IMB HA FEHOM OPraHi3MiB, iXHI0 MOBeiHKY 1 GOpPMYBaHHSA
3aXUCHWX MEXaHi3MiB, iCHyBaHHA 1 PO3BUTOK eKOCUCTEM Ta eBOJOL 0 6araTbox rpyn
OpraHi3miB. Y YoMy X NonArae posib napasmTnuamy 1 napasnTie y Npupoai?

YuHHUK cma6inbHocmi GionoziyHux y2apynoeaHs. CTaBNeHHA [0 NapasnTUsMy
AK GionoriyHoro ABMLa He MaE Oy T NKLIe HeraTUBHUM. Tak, Napasntn 6epyTb yyacTb
y perynauii YncenbHoCTi B MNONyNAUiAX Xa3fAiHa, He AOMNycKalTb BTOPrHEHHA B
eKoCcncTeMn HOBUX BUAIB, YNM CNIPUAIOTb CTIMKOCTI yrpynoBaHb Y yaci.

JlaHka naHyrozie »xueneHHA. [lapa3nuTy B eKOCUCTEMaxX € KOHCYMeHTamu
[I'i Il nopagkis, Yyepe3 ue BigirpalTb BaXMBY posib y GionoriyHoMy Kpyroobiry
peyoBUH Ta eHeprii y 6iochepi

Mapaszumusm AK YuHHUK 6iopisHomaHimmsa. Ha ocHoBi napasuntusmy dbopmy-
I0TbCA CKMafHi HajopraHi3amoBi acouiadii. KnacmyHnm nprknagom Takmx acouiauin
€ NMUWAaNHUKK, AKi yTBOpEHi MiKOGiOHTOM (rprbu) i poTobioHTOM (3eneHi BOJopoCTi,
LiiaHO6aKTepiT), O BUHWKN Ha OCHOBI MAapa3nT3My NMOBIPHO HaNPUKIiHLi Me303010.

Mapaszumu Ak YUHHUK esooyii. Tak, 3a JONOMOrol NapasuTis BigOyBaTbCA
ropu3oHTasbHe nepeHeceHHA reHiB, GOPMyBaHHA reHiB, BiANOBIfaNbHUX 3@ iMyH-
Hi peakuil, BNAuB Ha cTaTeBUIn [o6ip, KoeBOMOUIMHI aganTaulii y cuctemi «napasut —
Xa3AiH» Ta iH.

Xeopob6omeopHull YuHHUK. [apa3ntnyHi GopMu XUTTA 1 OpraHiaMy CNpUYnHA-
t0Tb iHdEKLiNHI Ta iHBa3iliHi 3axBoptoBaHHSA, 6epyTb yuyacTb y popMyBaHHI iMyHITeTY.



OTXe, Napa3nTM3M € OAHUM i3 HaMAaBHILMX N HAVMOLINPEHILNX ABMLL,
Lo Bifirpae BaxnuBYy posib B iCHYBaHHi 1 po3BUTKY 6iochepu.

AIANbHICTb

CamocrTiiiHa po6oTa 3 inlocTpadieto. AganTauii napasuTis

MNepen Bamum Ha inoCTpauil nmapasuTt, NaTUHCbKa
Ha3Ba Akoro Hirudo medicinalis. Bu3HauTe cuctemaTuny-
HY HaneXHicTb Ta GopMK NapasnTU3MY Lii€l TBapMHM 3a
CTyneHem afanTauili 4O Napa3nTUYHOro CrNocoby XuT-
TA, NPOCTOPOBUMYU BifHOCMHAMW, B3aEMUHAMM B Yaci.
Ha3BiTb OCHOBHI aganTauii 4O napasnTnsmy.

bionorisa + QitoTtepania. Manapis

YactuHy Hobeniscbkoi npemii y ranysi disionorii
i meanumHn (2015 p.) oTprmmana nikapka-ditotepa-
nesT O Ty (KnuTan) 3a BigKpuTTA NikiB ana 60poTbom
3 Manapieto. BoHa Buginuna 3 nosauHy odHopiyHo20
(Artemisia annua) pe4oBUHY apTeMi3uH, AKUIA, 8O peui,
MOXe BMIMBATM i Ha PiCT PaKOBUX KNITUH TaKO Mipoio,
o yepe3 1 rof BOHM MOBHICTIO NepecTalnTb GyHKLio-
HyBaTW. LLlo Take manApia AK iHBa3inHe 3axBOpoBaHHA?

A Q CTABJIEHHA
*2 bionoris + Ho6eniBcbKka npemis. MapasuTapHi 3axBoploBaHHA

HobeniBcbky npemito B ranysi disio-
norii i meguuuHm 3a 2015 p. po3ginunn
Tpoe BYeHUx - B. Kemnb6enn (lpnangis),
C. Omypa (AnoHia) i IO Ty (Kutan). Kemn-
6enn i OMypa oTprManu NOsOBMHY Npemii
3a BiIKPUTTA HOBKX NiKiB ANa 60poTbbu 3
napasnTUYHMMM YepBaMn Ha OCHOBI aBep-
MEKTUHIB — MPOAYKTIB XUTTEQRIANbHOCTI

. ey 1 - Binbam Kemn6enn; 2 — Catoci Omypa;
rpubis Streptomyces avermitilis. Lo Take 31060 Ty

napasnTapHi 3aXBOPIOBAHHA | AKi 3 HUX €
HarnowmnpeHiwnmn B YKpaiHi?

§ 16. ®opmu Ta posb NapasuTM3My B NPUPOLI

PE3YJIbTAT
3aBfaHHA ANA CAMOKOHTPOJIO

1. Ha3BiTb 0cHOBHi dopmMu napasmTusmy. 2. HaBefitb NpuKnaan obos’A3KoBKX i He-

1-6 060B’A3KOBYIX NAapa3muTiB. 3. Yum eKTonapasnTy Bifpi3HATbCA Bif eHaonapasmnTis?
4. XT0 TaKki napasutoign? 5. lna AKMX opraHiamis xapakTepHuii colianbHun napasu-
Tn3Mm? 6. LLlo Take Hagnapasntnam?

7.9 7. Ak knacndikyoTb napa3utram? 8. ika posb NnapasnTsmy B npupogi? 9. fika ponb
napasutusmy gna nioguHn?

10-12 10. OUuiHITb NO3UTMBHE 1 HeraTMBHE 3HAYeHHA MapasnTM3My B MPUPOAI 1 AnA
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3 mozo yacy, AK 00UH op2aHi3mM cmas napasumom iHuozo,
U noYuHAaeMbCA ixHill 83aeMHUU 8NJ1U8 0OUH HAG 0OOHO20.
3 niopyyHuka «OcHOBU eKo02i4HOT napasumoroeii»

§17. ABANTALIT MAPA3UTIB TA iX XA34iB

OcHOBHi NOHATTA 1 KNto4oBi TepmiHn: MAPA3SUT. XazaiH.

MpuraganTte! Lo Take napasntnm?

"N Y cBiTi WikaBoro

CnoBo «napa3uT» MNOXOAUTb Bif rpeubKoro
«parasites» — papmoif, HaxnibHuk. Y CrtapopaBHin Mpewi,
3a vacis lMNepukna (V cT. go H. e.), iCHyBaB 3aKOH, 3riHO 3
AKMM BifOMI filep»KaBHi Aiiaui B noxunomy BiLi nepebysanu
Ha yTpuMaHHi gepxasu. [Ina Takux nogen 6ygysanu cnewi-
aNnbHi NaHCIOHNW, AKI Ha3nBanMcA NapacuTapiaMu, a Cammx MeLKaHuiB Ha3nBann na-
pacuTamu. A AKe 3HaYeHHA LibOro MOHATTA B CYy4YaCHOMY PO3YMiHHi?

3MICT

Aki apganTauii napasuTiB Ao icHyBaHHA B opraHiami xassiHa?

MAPA3UT - ye opaaHiam, akuli xuse Ha N0B8epxHi abo 8 Op2aHaX i MKAHUHAX IHWUX
8U0i8 op2daHi3mie i BUKOPUCMOBYE iX AK OXepesio NOXUBHUX pe4oB8UH Mad Micye NpoXu-
8aHHA. ApanTauii napasunTiB po6aATb X OAHIEI0 3 HANYCMILHILLUX eKONOTiYHUX rpyn
KMBUX OpraHi3miB.

3aranbHUMW aganTalismu 6akmepiti-napasumie € 30am-
Hicmb ymeoprosamu MOKCUHU 0/18 NpUHIiYeHHA XUmmeOQis/ib-
HOCMI xa3AiHa, WeuoKe PO3MHOXeHHHA, HaA8HICMb Ni1a3mio 3
2eHamu cmitikocmi 00 aHMubiomukis, ymeopeHHa yucm 0/
icHysaHHA 3a Hecnpuamausux ymos. lle opHieo uUikaBoto
ocobnueicTio 6aKkTepili-NnapasnTiB € 34aTHICTb AeAKMX BUAIB
MaHinyntoBaTtn cobi Ha Kopuctb. Hanpuknapg, wieena (Shigella
flexneri), Aka € 30yQHNKOM AM3eHTepil, 34aTHa BMMBATK Ha
reHu enitenianbHNUX KAITUH CIM30BOT OBONOHKN KULLEUHNKY In. 35. Lllirena
N CTUMYNIOBATN YTBOPEHHA aKTUHOBMX HUTOK-Ginonodin Ta e-r:i'ltl;l-li?)zol/lﬂ;:?,
CnpoLLyBaTh NpoLec NPOHUKHEHHSA B Ui KNiTUHWM (in1. 35).

Mpn6un-napasmnTi NPUCTOCOBAHI XXMNTK Ha NOBEPXHi abo B Tini cBoro xassiHa. Liic-
TOTU YTBOPIOIOTb BEINUYE3HY KiNIbKiCTb CNOp i MaloTb Pi3Hi CNoco6u IXHbOTo NoLwnpeH-
HA. € rpnbur-napasuTu, aKi BUCTPINOIOTb CBOI CNOPY Ha MyX (Hanpurknag, ninobonycu,
AKi BUNYCKaloTb CMOpY 3i WBMAKICTIO 25 M/C). A 300CNOpU BOAHUX NapasuTUYHUX rpu-
6iB (Hanpuknag, canponerHiil) MaTb AXIYTUKA 1 MOXYTb nnaBat. [PMbmu MoxyTb
BUAINATN OTPYWHI peYOBUHM | BOMBATU KNITUHK, @ MOTIM YXKe XUBUTKCA IXHIM BMiCTOM
(HanpuKknag, oneHbOK TeMHWIA). [Ana XnBneHHs y 6aratbox napasntuyHmx rpubis (bi-
TopTOpPU, BOPOLIHNCTOPOCAHUX TPUbBIB) yTBOPIOOTLCA 2aycmopii. Lle Buao3miHeHi
HUTKW MiLenito, WO MNPOHUKAIOTb Y KNITUHM 1 MOFNMHATb NMOXKMBHI pevyoBuHW. Ana
iCHYBaHHS 3a HECMPUATINBMX YMOB i MOLWIMPEHHS rpubn yTBOPIOOTL cKaepouyil (Ha-
npuKnag, PixKosi rpnbu) y BUrnAgi CnieTeHHA HATOK Milertiio.

PocnnHmn-napasnTmn TakoX NOAINAIOTb Ha eKTO- 1 eHAoNapa3unTis. EKTonapasutn
(omena, noBUTMLA, BOBYOK) NPOHMKaOTb B OPraHiamM xa3siHa 3a JOMOMOroio BUA03Mi-




HEeHUX KOPEeHiB-raycTopiiB i BUCMOKTYIOTb MOXWUBHI pe4yoBu-
HW. 3a NOXOMXKEHHAM LX BUAO3MiH PO3Pi3HAITL TaKi rpynu,
AK KOpeHeBi (BOBYOK, MeTpiB XpecT) i cTebnosi (moBuTtnLS,
omena) napasutu. EHgonapasnTt nepeBa)kHO abo MOBHICTIO
pPOCTYTb B OpraHi3mi pocnumHu-xasdiHa, a 3aauwWwaloTb Tino
rocnogapa nuwe Ana 34iMCHEHHA PO3MHOXeHHA (Hanpu- i
Knag, padnesii) (in. 36). £ Lo

TBapnHM-napasnuT MalTb HaNpPi3HOMaHITHIWI agan-
Tauii, AKi nonerwyoTb iCHYBaHHA B cneumdiuHMX ymoBax
roctanbHoro cepeposua. «Hioe y meapuHHomy ceimi He
nposesIAloMbCA 3 MAKOK CUJIO NPUCMOCYBAJIbHI peakuii opeaHiamis, AK y napasu-
mig», — Tak NucaB oauH 3 BigoMmnx napasutonoris B. O. Jorenb (1882-1955). Cepep
mopdghonoziyHux adanmayiti TBAPVIH BUOKPEMIIOTb: PO38UMOK Op2aHie npukpin-
J1eHHA (MPUCOCKM Yy CUCYHIB, raukuy Y CTbOXKaKiB, KIrTUKN Y BOLWEN), 3MeHWeHHA pO3Mi-
pig mina 018 8HymMpiWHbLOKIMUHHO20 A60 MKAHUHHO20 NAPA3UMy8aHHs (neimaHii,
CNOPOBUKN), aHMupepMeHMHi Nokpusu (Hanpuknag, TeryMeHT y MIOCKUX YepBiB,
KYTUKyna ackapuawm), 8mpamy opeaHig abo Hasime cucmem opeaHie (BTpaTta TpaBHOI
N HepBOBOI cCUCTEM Yy CTbOXakiB). [Mpuknagamu pizionoziuHux adanmayiii €
aHaepobHe OUXAHHSA y 2e/lbMiHMI8, aHMU3CioanbHi 81acmusocmi c/iuHu n’agok. Ocob-
NMBe 3HAYEHHA AJ18 TBAPUH-NAPA3UTIB MaloTb penpodykmueHi adanmayii, AKumm €
2epmagpooumusm, po3sUHyma cmameea cucmema U nioguwyeHa nyiooyicme, Has8-
Hicmb 0CHOBHO20 i 00H020 A60 OeKisTbKOX NPOMIXKHUX Xa35i8, ndpmeHozeHe3 Ha cmaoii
JIUYUHOK Ta iH.

In. 36. KeiTka eHgonapa-
3uTa padnesii ApHonbaa

OTXe, 3aranbHi aganTauii napasnTiB CNPAMOBaHI Ha OTPUMAaHHA

NMOXMBHUX PEYOBUH, NepebyBaHHA B OpraHi3mi xa3siHa Ta Moro

3apakeHHs, NPUTrHiYeHHA 3aXUCHUX MOXJIMBOCTEN, TMYacoBe
nepebyBaHHA B 30BHILUHbOMY CEpPeAOoBNLLi TOLLO.

AKMMN € BNANBY Napa3nTiB Ha opraHiam xassiHa?

Cepep Hay3aranbHilIMX O3HaK MapasmMTM3My BUOKPEMIOIOTb 38’A30K 3 Op2aHi3-
MOM Xa3AiHa, 3a/1exHicMb 8i0 (1020 NOXUBHUX pe4yo8UH Ta NesHUU cmyniHb Hebe3neku
0714 Xa3AaiHa (namo2eHHicmv). Y YoMy NOAATa€ CYyTHICTb BAAMBY NapasnTis?

MexaHi4yHi éniueu BUABNAIOTLCA Y MOLWKOAXKEHHI KNITUH, TKAHWH 11 OpraHiB nif
yac NPUKpPINEHHs, XXUBMEHHA, PO3BUTKY abo Mirpauii napasuTa. Lii Bnnmem npumsso-
OATb [0 NMOPYLeHHA CTPYKTypu Ta OYHKLiN opraHiB. Tak, NeYiHKOBUIN CUCYH MOXe
CNPUYMHATK 3aKyNOPEHHA KULIEYHMKY abo »KOBUHUX LUNAAXIB, IMUUHKN acKapuau,
NPOHKKaUn B KPOB, PYMHYIOTb CTIHKW KALWEUYHWUKY, TPYTOBUK CNPUUYNHAE TPYXNABIH-
HA aepeB. TOKCUYHUL 8n/1U8 3[iMICHIOITb OTPYINHI PEUYOBUHN (TOKCMHW) MapasuTiB,
O € NPOAYKTAMU IXHbOT XUTTERIANBHOCTI. Hanpuknag, TOKCMHM ManApinHoro nnas-
MogifA, MOTPannAYmM 3 epUTPOLUTIB Y KPOB, MPOBOKYIOTb Hanaau manapii. TpogiyHut
8nJiue rnoB’A3aHnN 3 BUKOPUCTaHHAM NapasnTaMy NOXMBHUX PEYOBUH LUTOMNA3MMK,
pPiAVH BHYTPILWHbOrO CepefoBuLLa, NepeTpaBneHol IXXi TPaBHOro KaHany, Wo sefe Ao
BMCHaXXeHHA opraHi3amy xasdiHa. AsiepeidHuli 8n/1u6é BUABNAETbCA Yepes BUAINEHHA
napasvMtamn peyoBUH-aNiepreHiB, WO CYNpPOBOAXKYETbCA anepriyHnmn peakuiamu.
Cnpusroyuli niue napasnT YNHATb HA XBOPOOOTBOPHI BipyCK Ta MiKpoopraHiamu,
AKi 3a IXHbOI AOMOMOrOI0 MOLINPIOITLCA OpraHiaMomM abo NOTPanATb B OPraHi3m.

§ 17. ApanTauii napasunTiB Ta iX xa3AiB
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Tak, noBuTULA 1 Monenuui NepeHocATb Bipycnm poc-
JINH, MOCKITV 1 KOMapi — TBapUHOMNOZIOHMX napa3uTis.
EmonoeiyHuli ennue TmOB'A3aHMI 3  MaHinynAuiaMu
NOBeAiHKM Xa3AiB, WO 3AINCHIETbCA 3a [[OMOMOrol
XiMiYHMX peyoBMH. Tak, OQHOKAITUHHUI Napa3uUT TOKCO-
nnasmMa npuMyLIye MALLEN LYKaTW KilllOK, AKi 6axaloTb iX
3'icTn, Kpyrni yepBr-HeMaToMOpPGU 3MYLLYIOTb LBIPKYHIB
KnaaTuca y Bogy, Wob ueps'sak Mir oTpyMaTt ocTyn Ao
BOAW, NMJIOCKUI 4epB'siK Jelikoxsopudili napadokcasb-
HUU y wynanbuax paBAWKIB Haragye ryceHuuo, Ymm
npvBepTac yBary ntaxis, AKi 1Oro NPoKoBTyOTb (/1. 37).
PenpodykmueHuli énsiug napasuTiB NonArae B iXHbomy
BM/IMBOBI Ha PO3MHOXeHHA. Tak, Kpabu nig gieto pevo-

In. 37. MNapa3sntu-maninyna-
Topu: 1 — nenkoxnopugin

BWH BYCOHOIOro paka CaKyﬂiHU BTpayaloTb 3,U,aTHiCTb no napagoKcanbHui y Tini
[PO3MHOXEHHSA i HaBiTb 3MiHIOOTb CTaTb (Ous. in. 37). paBnunKa; 2 — cakyniHa Ha
3a3HauMmo, WO BMAMB MapasMTa Ha OpraHism uepesLi kpaba

xa3diHa Moxe OyTu 1 no3uTUBHMM. Hanpuknag, ToW camuii Kpab, ypaxxeHui
napasmToM CaKyfiHO0, JOBrO KUBE, N0V, YpaxKeHi napa3mTamu, piglle cTpaxaaoTb
Ha anepriyHi xBopobwu, 30KpemMa aayxy (acTMy), PO3CiAHWUA cKnepos.

OTXe, BM/IMBU Mapa3uTiB Ha OpraHiam xassiHa BigOyBalOTbCA B Pi3Hi
crnocobu, ane 3a3BuYall He BUKIMKAOTb (OKpiM MapasnToifis) 1Aoro
3arnbeni. Y npoueci KoeBonouii y CMCTEMI «MapasnuT — Xa3AiH» YTBOPUINCA
B3a€EMHi aganTadii, Wwo 3abe3neyyioTb CTIMKICTb Li€i cnctemu.

Ak opraHiam xa3siHa BignoBiga€e Ha oceneHHsA NapasunTiB?

XassAiH — opeaHi3m, aKuli € cepedosuwem icHy8aHHs 018 IHWUX op2aHimis. Opra-
Hi3M xa3siiHa MoXe 3abe3neuyBaTi NapasuTiB HKew (TPodiUHi 3B'A3KM), NPOCTOPOM
O1A NPOXMBaHHA (TONiYHI 3B'A3KM), NpUTYNKoM (babpuuHi 38'A3KN) Ta 3AiNCHIOBATA
nowwmnpeHHsA abo nepemilleHHs X camux abo iXHiX cTagin po3BUTKY (GopuryuHi 3B's3-
K1). 3 xa3ATHOM Moxe By T NoB’A3aHe yce IXHE XNTTA abo AKacb YaCTUHA OHTOreHesy.

Brnnug xa3siHa Ha Napa3uTa nicna 3apakeHHs BigOyBaETbCA Ha YCiX PiBHAX OpraHi-
3aUii 1 CNpAMOBAHNIA Ha NPUTHIYEHHS XUTTEAIANbHOCTI Mapa3nTa abo MOro 3HULLEHHS.
e MonekynapHi peakuii nos'a3aHi i3 NigBULEHHAM BMICTY BiNlbHUX paguKanis,

CMHTE30M 3aXNCHUX GepMEHTIB, 3MIHOK aKTUBHOCTI CUCTEMU AHTUOKCUAAHTIB.

e KnimunHi Bignosigi npoaBnATbCA y 36iNblIEHHI PO3MIipiB KNiTWH, B AKMX JIOKa-
ni3yloTbcA Napasntn (Hanpuknag, Kokuugin abo rperapuH), y HOBOYTBOPEHHAX
opraHen (¢popmyBaHHA BaKyonb MiC/A MPOHMKHEHHA MiKpocrnopuaiin abo ana
PO3BUTKY TOKCOMIa3Mm), y anonTo3i 3aparkeHnX KNiTUH.

o TKkaHuHHI peakuii y Burnagi ¢opmyBaHHA HaBKOMO MapasmTa abo Noro MMYNHOK
CMONIYYHOTKAHUHHOI Kancynn y TBApWH N NOAWHN, FaniB y POCVH, AKa i30/10€
napasuTa Bif TKaHWH Xa3AiHa, POCTY 300POBMX TKaHWH NiCNA BPaXKeHHA POCANH
nonenuuamm.

e OpeaHizmosi peakLii € iIMyHONOTIYHUMMN 1 CNPAMOBaHI Ha YTBOPEHHA B OpraHi3mi
xa3diHa aHTUTIN y BiANOBIAb Ha aHTUreHN napasuTa n GOpPMyBaHHA BPOAKEHOTO
abo HabyToro imyHiTeTy.

«  Ha nonynayiiiHo-eudogomy piBHi Bif0yBaeTbCA 3MEHLLEHHSA LWiNbHOCTI nonyna-
i1, WO 3HMXKYE PU3NK 3apaxkeHHA Xa3AiB.



OTXe, BNIMB Xa3fiHa Ha Mapa3uTa BifOyBa€eTbCA HA BCiX PiBHAX
opraHisauii 1 cnpsiMOBaHUI Ha 3anoObiraHHs 3apa)keHH!0, 3MEHLLEHHSA
WKigAMBOro BNAUBY Mapasuta abo Noro 3HULEHHS.

AIANbHICTb

CamocrTiliHa po6oTa 3 incTpaui€io

Mepen Bamu Ha intOCTpaLii pOCIMHA, NaTUHCbKA Ha3Ba AKOI
Melampyrum nemorosum. lna Lboro BUAy pociviH icHye 6ara-
TO HAapPOAHMX Ha3B: bpaT-i-cecTpa, JiANKN-N-6abKun, AeHb-i-Hiu,
iBaH-Ta-MapifA, AKMM-Ta-raHHa. B ocHOBY UMX Ha3B NoOKIageHo
KOHTPACT y CyuBiTTi GioNeToBMX KBIiTOK i3 >KOBTO-rapAuYvMMm.
Bu3Haute yKpaiHCbKy HayKOBY Ha3BY, CUCTEMATUYHY Hanex-
HicTb, dopmu NapasnTU3My Ta afanTalii 4o CNocoby XKnUTTA.

bionoria + MeguuyuHa. MapasuTtu B MegnLVHI

Koppuuenc kutamcbkumm  (Ophiocordyceps
sinensis) xnBe B TnbeTi 1 lNmanasax i napasuTye B ry-
CEHULAX MeTenukKiB. 3pinui rpnb nomibHM fo rinou-
KU, WO BMPOCTAE 3 Tina mMymicdbikoBaHOT HM ryceHi.
Lleln rpn6 3maBHa 3aCTOCOBYIOTb Yy TUOETCHKIN Mefu-
umHi. BiH UiHyeTbcA BTpMUi Jopox4ye 3a 3010T0. Lle HangopoXunn napasmuT y CBITi.
A fAKi aganTauii uboro rpuba-napasuToiga 4O NapasMTUUYHOro CNocoby XuTta? Yum
3ymoBneHuI Uwinowunin ebekt kopauuency?

A g CTABJIEHHA
. Bionorisa + Ncuxonoria. MaHinynsauia cepep opraHismis

Maninynauia B ncuxonorii — ue npuxoBaHe ynpasniH-
Hsi MoBegiHKo noaunHW. MNapa3nTuuHi 6akTepii 3 poay
Bonbbaxia, AKkumu iHdikoBaHO 6nm13bKko 20 % ycix BMAIB
KOMax, NaByKiB, KniWiB, HemaTog Ta iHWux 6e3xpebeT-
HUX, TAKOX «HAaBUMNIACA» PEryntoBaTu XXNUTTEBI GYHKLIT i1
noBefiHKy CBOIX Xa3AiB. Yepes Te iX Ha3nBaKTb MiKpO-
6amu-MaHinynaTopamu. AKi TUNW MaHINynsaUin Moxe 3[iCHIOBaTA Bonbbaxis 3 xa-
3aamu? Ak opraHiamu-xa3si BignosigaoTb Ha fito Lux 6akTepiin?

PE3VJIbTAT

3aBAaHHA AnA CaAMOKOHTPOJII0

1. XT0 Taki mapa3sutn? 2. HasefiTb NpuKnagn napasuTiB Pi3HWUX rpyn OpraHismis.
3. Ha3BiTb OCHOBHI BMAM BNAUBIB Napa3uta Ha xa3AiHa. 4. HasegiTb npnknagwn pis-
HUX BMUAIB BNVBY NapasnTa Ha OpraHi3m xassiHa. 5. XTo Takui xa3aiH? 6. Hasegitb
NPVKIagy opraHiamiB y cuctemi «napasuT — xassiH».

7. Alki apanTauii napa3uTiB JO iCHYBaHHA B OpraHi3mi xa3diHa? 8. Akumu € Bnansmn
7 -9 |napa3uTiB Ha opraHi3m xa3aiHa? 9. Ak opraHi3m xa3diHa BiANOBIfAE Ha OCeNeHHnA
napasuris?

10-12 10. CxapakTepu3yinTe Ha KOHKPETHOMY MpuKnaji B3aEmoafanTalii napasurta i op-

raHiamy-xassiHa.

§ 17. ApanTauii napasunTiB Ta iX xa3AiB
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Yce xxummas... mae nompeby 8 pummi U 2apMOHi.
[TnamoH

§ 18. ABANTUBHI BIONIOTIYHI PUTMIU

OcHOBHi NOHATTA 1 Knto4oBi Tepminn: AJANTUBHI BIOJIOTIYHI PUTMIA.
OOTONEPIOAN3M. bionoriuHnm roguHHMK.

MpurapanTe! Lo Take GionoriuHi putmmn?

& MomipkyiiTe!

Y 1729 p. dppaHuy3bkuii i3uk i actpoHom XKaH-
Xak lopmy 0e Mepan (1678-1771) 3auikaBMBCA BRactu-
BiCTIO MiMo3u copomaueoi (Mimosa pudica) po3kpusaTu
CBOI JINCTKN BpaHLi 1 3aKpuBaTK iX yHoui. BiH npoBiB ekc-
NnepriMeHT, B AKOMY POCIUHY YyTpumyBanu Linogoboso B
TempABi, ane Bce 04HO BOHa NPOAOBXKYBana pa3 Ha foby 3a-
KpuBaTu N PO3KPMBATK TNCTKW, HE3BaXaloum Ha BiACYTHICTb
csiTna. Lo X 6yno NnprynHOL0 TakKnx NepiognUYHNX 3MiH?

3MICT

Aki npuunHM aganTuBHMX 6ionoriyHNUX puTMiB?

3a ¢dyHKUiOHaNbHUM 3HAYeHHAM OiONOriUHi PUTMU MOAINATL Ha adanTUBHI
(ekonoriyHi) Ta pyHKUiOHaNbHI (pisionoriuHi).

AOANTUBHI BIONOTIYHI PUTMU - ye pe2ynapHi 3miHu xummeoisneHocmi 6io-
J102i4HUX cucmeM, wo 36ieatombca 3a NepioOOM i3 308HILUHIMU 2e0(i3UYHUMU YUKIAMU.
ApanTuBHi 6iopUTMU BUHWKNW AK afanTauii X1BOro 4o perynapHnx 3mMiH OCHOBHMX
€KOJIOTYHMX UYMHHWKIB i 36i2alombcs 3a TPUBAMICTIO 3 PUTMAaMK 30BHILUHbOIO ce-
penosuula. Lle i € iXHbOI 3aranbHO BigMIHHICTIO Bif GpYHKLiIOHANbHUX PUTMIB, O
nigTPUMy0Tb PEryNApHUN nepebir npoueciB XXUTTERIANbHOCTI, CTaNicTb NapaMeTpiB
BHYTPILHbOro cepefoBuLLa. IxHi nepioau cTaHOBAATL BiAg UacToK CEeKyHAMN [0 AeKinb-
KOX XBUNVH. AQanTuBHi 6iopuTMy Bnactmei ana ycix 6iocucrtem 1 BigbyBaTbCA Ha
yCix piBHAX XUTTA. Tak, Ha MONeKynApHOMY PiBHi ,O60Ba NepioANYHICTb XapaKTepHa
anAa penapadii n pennikauii JHK, Ha KniTMHHOMY piBHI — gna noginy enitenianbHUX
CTOBOYPOBMX KNITUH, Ha MOMYNALINHO-BMAOBOMY PiBHi ce30HHa abo piuHa nepiogunu-
HICTb B/IAaCTUBA «XBWJIAM KUTTA» Ta iH.

ApanTtusHi 6ionoriyHi puTMK NoB’A3aHi 3 0b6epTaHHAM 3emni HaBkono CoHuA,
3emni HaBKono cBOEI oci N Micaus HaBkono 3emni. Mig BNAMBOM Lboro obepTaHHA
6arato eKonoriYHUX YMHHUKIB, OCOONMBO CBITNIOBUIA peXxnm, TemnepaTypa, TUCK I
BOJIOTiCTb MOBITPA, OKeaHiYHi NpUNAMBK 1 BiANIMBY, 3aKOHOMIPHO 3MiHI0OTbCA. Ha
€KOJIOTIYHY PUTMIYHICTb XMBOT NPUPOAN BMMBAIOTb i KOCMIUYHI pUTMKM (NepiognyHi
3MiHU COHAYHOI aKTMBHOCTI) Ta €NeKTPOMarHiTHI nons. Kpim LukniyHocTi abioTuHNx
YVMHHUKIB ANA PUTMIKM BiOCMCTEM CYTTEBE 3HAUYEHHA MatoTb i MepiognyHi 3mMiHK 6io-
TUYHWX YMHHUKIB (Hanpuknag, o60Ba akTUBHICTb Y CUCTEMI «XUKaK — KepTBav).

YNHHUKK, WO BU3HAYAIOTb PUTMIUHICTb NPOLECIB XMBOrO, Ha3UBalOTb CUHXPO-
Hi3aTopamu («gaTymkamm vacy»). bioputmu, Wwo dopmyioTbca Mig Ai€l0 30BHILIHIX
CMHXPOHi3aTopiB (CBiTNO, TeMnepaTypa, aTMOCHepHUIN TUCK, Ka, a ANA NIOAUHN — LWe
M pi3Hi couianbHi YAHHUKM), HA3UBAIOTLCA 308HIWHIMU (eK30reHHUMM). Putmu, LWwo



BMHMKAIOTb BCcepeAnHi biocuctemu nig fi€ro BHYTPILLHIX CMHXPOHI3aTopiB i BifHOCHO
He 3anexaTtb Bifj 30BHILLUHIX YAHHWKIB, Ha3MBalOTbCA BHYMPIiWHIMU (€HOOTeHHNMN).
Ponb ueHTpanbHOro Bofis pUTMY B Mia3yHiB 1 NTaxiB BUKOHYE enidi3, y ccaBuiB —
cynpaxiasmaTuyHi Aapa rinotanamycy.
3a cyyaCcHMMK yABNEHHAMMU, OCHOBOIO
afanTVBHMX PUTMIB € BHYTpiWwHA (eHpo-
reHHa) nporpama. 3a ue BifKpuTTA naypea-
Tamm Hobeniscbkoi npemii 3 ¢isionorii i
mMeaunuuHu 'y 2017 p. ctanum 1. Xonn, M. Poc-
6aw i M. AHr (yci — CLUA). Buasunoce, wo
[060Bi PUTMU MalOTb MOJIEKYNAPHO-TeHe-
TUYHY npupoay, i 3a IXHIO MNepiognyHICTb
BiANOBIAalOTb reHu, Ki Ha3Bany YaCoBUMMN.
OTxe, OyAb-AKUI afanTUBHUIN GIONOTYHNI PUTM MAE BHYTPILLHIO
CMagKoBy Mporpamy i reHeTUYHy perynsauilo, Ha AKi BNAMBAE CKNagHUN
KOMMIEKC 30BHILLHIX Ta BHYTPILWHIX YNHHNKIB-CUHXPOHI3aTOpIB.

Ixedpdpi Mawkn Mawkn
Xonn Pocbatu Aur

AKi TN 1 3HaYeHHA aganTUBHUX GiopuTmiB?

ABanTuBHI pUTMK KNacnikyloTb 3a Pi3HUMK KPUTEPIAMK: 33 POJOM MPOLIECiB,
WO MOPOAXYIOTb PUTMK, BNIACHUMMK XapaKTepucTukamu (Hanpuknag, nepiofgom),
bYHKLiOHaNbHNM 3HaUEHHAM, PIBHAMM opraHisauii XutTa.

3a TpuBanicTio nepiogy PUTMIYHMX 3MIH afanTWBHI GiopUTMKU NOJINAITb Ha
[060BI, MiCAYHI, NPUNANBHO-BIAMIMBHI, CE30HHI (piuHi) Ta 6araTopiuHi.

Jlo6osi Giopummu BVHUKaIOTb YHACNIAOK 06epTaHHA 3eMsli HAaBKOJIO CBOET OCi 1
XapakTepu3yloTbcs nepiogom 24 + 4 roa. Tak, fo60BYy NepioANYHICTb MatoTb NpoLiecu
MiTO3Y, CBITNOBOI 1 TeMHOBOI $a3 GpOTOCHHTE3Y, NEPIOANYHI PYyXM NUCTKIB abO KBITOK,
nepioau cnokoto — 6afbopocCTi y TBapuH, KPOBOOBIry abo cekpeLii FOPMOHIB y NIOANHMN.

MpunnueHo-8ionnueHi 6iopummu CHXPOHI30BaHO 0b6epTaHHAM 3emni BigHOC-
Ho MicAaus. YnpogoBsx micauHoi o6u (24 roa 50 xB) BifgOyBaloTbCA MO ABA NPUTIMBU
i ABa BiANNMBMU, WO CMOHYKaE OpPraHi3Mm NPUCTOCOBY-
BaTMUCA O TakUX NepiognyHUX 3MiH YMOB iCHYBaHHA.
HanbinbLw YiTKO BOHU BUPaXKeHi B MeLKaHLiB NpUMAnNB-
HO-BigNAMBHOI 30HW. Mig Yac npunausy pnba amepiHa
BifKNagae ikpy, a nig yac BiananBY 3aKpuBalTb CBOI Ye-
penaLiKkmy MOJIIOCKM, XOBalOTbCA Y FPYHT KinbyacTi uep-
BU, 3MiHI0€ 3a6apBneHHs 8ab1a4ul kpab Towo (is. 38).

Micayni 6iopummu 3ymoBneHi obeptaHHAM Mica-
us HaBkosio 3emni (3 nepiogom 29,5 fi6). Mpuknagamu
TaKNX PUTMIB € PO3MHOXXEHHSA NAJ1I0/10 MUXOOKeAaHCbKO-
20, ANOHCLKOI MOPCLKOI NIl

Ce30HHI (piuHi) 6iopummu noB'sI3aHi 3 06epTaHHAM 3emni HaBkono CoHus;
ix nepiog — 1 pik = 2 micAui. 3 NneBHMMU Ce30HamKM B OpraHiamiB NoB’A3aHi Nepioan
PO3MHOXEHH#, PO3BUTKY, CTaHY 3IMOBOTIO CMOKOI0, y TBAPUH — Lie TaKoX nepiogu nu-
HAHHA, Mirpauin, CNAAYKM TOLWO, Y TNCTONAAHUX POC/IVH — Nepiogu nuctonagy.

bazamopiyHi 6iopummu NoB'A3aHi 3i 3SMiHOI COHAYHOT aKTUBHOCTI MPOTArOM Kiflb-
KOX POKIB (HanpuKnag, MacoBi PO3MHOXeHHSA NepeniTHOI cCapaHu Ta eAKUX iHWNX TBa-
pWH). 3BUYaHO NePiOAN COHAYHOI aKTUBHOCTI HacTalTb NPUBM3HO KOXHI 11 pokiB.

In. 38. Babnaunin Kpab 3anex-
HO Big NpunnMBy abo BignNIu-
BY 3MiHIOE CBOE 3ab6apBeHHs

§ 18. ApanTuBHi 6ionoriyHi puTMmn
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3aBaskM afanTUBHUM GiopuMTMam HaBaxnuBilWi yHKUiOHaNbHI  NposABK
XUTTA BiocncTem pisHOro piBHA opraHisauii 36iratloTbcs 3 HanbiNbLW CNPUATANBUMNA
nepiogamu JoBKinnA. Tak, HIYHMI CNOCI6 XXMTTA Aa€ 3MOTY BUAAM NYCTENbHUX TBAPVIH
YHVUKATW HEraTVBHOIO BMNAMBY LEHHOT cneku 11 36epiratv Bogy B opraHismi. Bugu op-
raHi3miB, AKi B npoueci eBonoLii BUpobunu pisHi popmn JOOOBOT aKTUBHOCTI, 3MON
NoBHille OCBOITU NPUPOAHI Micua icHyBaHHA | NO30yTHCA KOHKYpeHLUii 3a pecypcu.
Hanpuknag, AcTpy6u i COBM MOXXYTb MOMOBaTV Ha TOMY CaMOMY MOJli Ha OAUH i TOW
CaMUin BUA rPU3YHIB, He BCTyMNaloun B KOHONMIKT.

OTXe, pi3Hi TMAM GiONOriYHNX PUTMIB € BaXKJINBOI MPUCTOCYBaNbHOK
O3HaKOI0 OpraHi3amiB 4O 3MiH Y HaBKOJULLIHbOMY CepegoBMULLi.

Y yomy nonsArae aganTuBHe 3Ha4YeHHA poTonepiognsmy?

OOTOMEPIOAUN3M - peakuyis opeaHiamig Ha chig8iOHOWEHHS Mpueaaocmi OHs i
HOUi, WO NpOABIAEMbCSA 8 NepiodUYHIl 3MiHi npouecie XummeoisgneHocmi. TPUBanicTb
CBIiT/IOBOTrO [HA € HANCTAbINbHILWNM 3 eKoo-
FYHNX YNHHUKIB, OCKIiNIbKN 3aBXKAMN OQHaKO-
Ba B MEBHOMY MiCLli B ;aHWI1 Yac, TOdi AK iHLWI
UMHHUKK 3MIHIOITbCA B 3HAYHUX MeKax.
doTonepioansm AK CYKYMHIiCTb CMNagKoBUX
peakLin opraHiamiB NPOABNAETbCA NuLIe 33
NeBHOro NOEAHAHHA TPVBANOCTI CBITAOBOIO
JHA 3 iHWUMW eKONOTIYHUMU UYMHHUKaMMU, In. 39. ®oTonepioanyHa peakuia KBiToK
nepegycim 3 TemnepaTtypoto (Tepmonepio- TionbnaHa
an3m). QoTonepiofgnyHi peakuii perynioTbCa Y XKMBUX OPraHi3amiB HEPBOBOIO CUCTe-
MOI0, TOpMOHaMK (CTaTeBi FOPMOHMU, MeNaTOHiH, TPOMHiI FOPMOHMK), GpiToropMoHamu,
pocnuHHMK diToperentopamu (piToxpomu, Kpintoxpomu, dotoTponiHu). PoTo-
nepiognsm TiCHO NOB’A3aHUN 3 ABULEM 6ioNOriYHOro rogrHHKKa. bionoriuHwii ro-
AVIHHUIK — 30amMHicmeb opeaHi3mis peazysamu Ha niuH yacy. OCHOBOIO Lii€i 34aTHOCTI €
yiTKa nepioAnYHicTb Gi3NYHUX | XiMiYHMX NpoLeciB Y KNiTMHax. | wo ocobnmso Likaso,
LA NepioMYHICTb He 3aneXunTb Bif TeMnepatypu foBKinna (in. 39).

QoTonepiognsm BRACTUBUIA ANsA BCiX cCuUCTe-
MaTUYHUX TPYM, ane He ANA BCiX BUAIB OpraHi3mis.
CBiTNO He Ma€e NMPOBIAHOrO CUIHaNbHOrO 3HayeH-
HS ONA eKBaTopianbHUX BUAIB, POCINH-edemepiB,
eHJoMnapasnTiB, MeLIKaHLUiB FMMOUH MOpiB, neyep
Ta iH.

ApanTrBHe 3HauyeHHA dQoTonepioansmy Mo-
nAra€e B CBITNOBIM perynauii 6ionoriyHUx putmis
i MOXNMBOCTI 3a3ganerigb NPUCTOCOBYBATUCA [0
nepiognyYHUX 3MiH YMOB icHyBaHHA. 3aBasaku do-
Tonepiogn3my BiabyBalOTbCA: HAaCTaHHA UBITIHHA,
nepexig A0 3MIMOBOrO CMOKOLO, INCTONAZ, POCTOBI Mpouecy, HacTaHHA WAO6HOro
nepiofy, nepexig fo cnaayky, Mirpadii, 1060Ba akTUBHICTb, NMHAHHA (i1, 40).

In. 40. InHAHHA
3anus-6inaka — ce3oHHa
doTonepiognuHa peakuis

OTXe, B eBOMOLIT GiNbLLIOCTI OpraHi3amiB OCHOBHE CUTHaNbHE
3HaUYEHHA ANA PUTMIYHUX 3MiH XUTTEQIANBHOCTI 3aKpinmnnoca
3a dpoTonepiognuHo perynsuieto.



AIANbHICTb

CamocriliHa po60Ta Ha 3icTaBneHHA. Pi3HOMaHITHICTb afanTUBHNX PUTMIB

3icTaBTe TMNYW afanTUBHUX 6IOPWTMIB 3 HABEAEHVMY MPOABAMM XKUTTELIANbHOCTI.
Bu3HauTe HanexHicTb UMX MpPOABIB [0 MNEBHOrO TUMY afanTUBHUX 6iopUTMIB.
A [obosi 1 PO3MHOXeHHSA nanosno
2 [lontoBaHHA COBM ByXaToil
3 JIMHAHHA BUBIPKW 3BUYANHOT
4 OciHHE onagaHHa nucTa fyba
5 P03MHOXeHHA nepeniTHOI capaHu
6 [TonynAuinHi XxBUni M1LLT NONbOBOT
7
8
9
1

b MpunnneHoO-BiANANBHI
B MicauHi

I Piyni

A BaratopiyHi

3rmoBa cnnAyka 6yporo Befgmeas
3aKprBaHHA KBITOK NlaTaTTA Ha HiY
BigknapaHHs ikpu aTepiHoO

0 3miHa 3abapBneHHA Babnayoro kpaba

bionoris + CeneHonoris. Micaub i 6ionoriuHi putmn

Micaub — €guHMA NPUPOAHNIA CYNYTHUK NnaHe-
TV 3emndA, Apyrun 3a ACKpaBicTio 06'€KT Ha 3eMHO-
My He6ocxuni nicna CoHUA i N'ATUMI 3@ BENMUMNHOK
cynyTHUK nnaHet CoHAYHOI cuctemn. o BuBYae
ceneHonoria? Aki reodiznyni cunmn Micaus € cuHxpo-
Hi3aTopamu 6araTbox 6iopUTMIB XMBOT Npupoan?

A Q CTABJIEHHA
‘*2 Bionoria + Cneneonorisa. Perynauia putmis y nioguHu

Opuh i3 cneneonoris, a came gppaHLy- Menaronis
3bKuUn yueHnii Miwene Cigpp (Hap. 1939) (r;:;’;'zgﬁ'c;ﬂ')m”“ .
3000yB WIMPOKY MOMYNAPHICTL  3aBAsA-

Kn cepii ekcneprmeHTiB «[lo3a yacomy, y
Xopi AKNX 64 gHi nepebyBaB Ha camoTi B
nevepi Ha rMuUGMHI 135 M 6€3 MOXKNMBOCTI
BM3HaYeHHA Yacy Ta gaTu. Y pesynbrarti Ao-
CNifPkeHb BUABUB, WO OpPraHi3am M0gMHM
CaMOCTIiIHO MPUCTOCOBYETLCA A0 24- a60 48-roanHHOrO LMKy Po3rnaHbTe cxemy Ta
NOACHITb MeXaHi3M perynauii Takux puTMiB y TIOANHN.

CynpaxiasmaTuyHe
Anpo

PE3YJIbTAT

3aBAaHHA A4/ CAMOKOHTPOJIO

1. Wo Take agantusHi 6iopntmmn? 2. HaBediTb NpuKknagn agantuBHuUX GiopuTmis.
3. Ha3BiTb Kputepii gna knacuoikauii 6ioputmis. 4. Ha aki rpynun knacnoikytoTb 6io-

1-6 . . - .
putmu 3a TprBanicTio nepiogy? 5. LLlo Take poTonepioansm? 6. Hasepitb npuknagu
doTonepioanyHNX peakuiii.

7_9 7. AKi NpUYMHM afanTMBHUX GionoriyHmx puTmie? 8. AKi TUNW 1 3HaUYEHHA afanTuB-

HUX 6iopuTMmiB? 9. Y yomy nonsArae aganTuBHe 3HauyeHHA doTonepiognsmy?

10-12 | 10. Ak BigbyBa€eTbCA perynauia 6ioputmis y niognHmn?

§ 18. ApanTuBHi 6ionoriyHi puTMmn
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30amicme 0o adanmauiti — 00HA 3 OCHOBHUX
siacmugocmeli xumms 83azajni.
3 niopy4yHuka exkonoeii

Y3aranbHeHHA Temn 5. ALANTALIT

AOANTALA (Big nat. adaptatio — npucTocyBaHHsA) B 6ionorii — 3aranbHa BRacTu-

BiCTb ycix 6iocnctem o dopmyBaHHA 1 PO3BUTKY HOBIKX GiONOriYHMX O3HaK BigNoBiA-
HO [10 3MiH YMOB HaBKOJIMLLUHbOIO CepefoBMLLa.

KNACU®IKALIIA ADAMTALLINA

®OPMYBAHHA AAANTALIA

A. 3a Tunom 6iocucremu

3akoHoMmipHoCTi ¢opmMyBaHHA apganTaLili

« KnituHHi
» OpraHi3mosi:

— MopdOoNoriyHi;
— ¢isionorivHi;
— eTONOriYHi

+ lonynauinHi
« Buposi
«  EkocuctemHi

MpaBuno aganTMBHOCTI

MNpaBuno ekonorivyHoi iHANBIAYaNbHOCTI
MpaBnno BifHOCHOI HE3aNeXHOCTI
MpaBnno gBox piBHiB aganTalil
MpaBnno aganTmMBHOI pagiauii

MpaBuno KOHKYPEHTHOrO BUKITIOYEHHA
MpaBrno 060B'A3KOBOro 3aMOBHEHHSA
€KOMOTiYHUX Hiw

b. 3a noxogKeHHAM

Cnoco6u ¢popmyBaHHA apanTaLiii

1. NpeaganTuBHi 1. MpeaganTnBHWi
2. KombiHaTUBHI 2. Komb6iHaTBHMI
3. MNocTapganTuBHi 3.MocTaganTuBHMiA
B. 32 BUHMKHEHHAM Crparterii popmyBaHHA apanTauin

+  OHTOreHeTUYHi: A. 3a TpuBanictio opmMyBaHHA apganTauiii:

— KOPOTKOYaCHi; - CTpaTeria eBOMOLUINHMX adanTauin;

— PUTMIYHI; - CTpareria aknimaTtusawii;

— NOCTIiNHi « CTparteria HeranHoi aganTtauii
«  OinoreHeTnYHi b. 3a xapakTtepom ¢opMyBaHHA afanTUBHUX

MeXaHi3MiB:

+ CTparTerif 3a NPUHLMNOM Pe3nCTEHTHOCTI;

-+ CTpaTerisi 3a NPUHLMMOM TONIEPAHTHOCTI;

+ CTpaTeris YHUKHEHHA HECNPUATIMBUX BIUIMBIB
lMposBM apanTUBHOCTI }KNBOro

BnactmBocTi aganTauyin

+ lHAMBigYyanbHicTb « EkonoriyHa nnacTuyHicTb
« BigHoCHa gouinbHicTb «  EkonoriyHi Hiwi
» HenocTinHictb « ApanTtmsHa pagiauia

« KoapanTauif

« XKwutTeBi bopmun

+ ®opmu cumbiosy
+ ApanTusHi puTMun

3HAYEHHA ABANTALIT

Tema 5. ADATTALLIT

ALOANTALUIA - 3g2aneHa 8nacmusicme ycix 6iocucmem
niompumysamu 2omeocmas i OUHAaMi4YHy pieHO8d2y 3 Ne8HUX yMO8 iCHY8AHHA Ma 3a
IX 3MiH y npoyeci iHOug8idyasibHO20 Ma iCMOPUYHO20 PO3BUMKY.
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300POBOIO CrMOCOBY MUTTA

Xummas He 8 momy, wjo6 xumu, a 8 momy, Wob 6ymu 300posUM.
Mapuyian

§ 19. HAYKHU, lLO BUBYAIKOTb 340POB’'A NIOANHU
OCHOBHI NOHATTA 1 KNto4oBi TepmiHuv: 30POB’A JIDANHN.
Mpwuragarite! Y yomy cyTHicTb GiocouianbHOI Npupoan noauHK?

X Momipkyiite!

JliogcTBO 34aBHa yCBiAOMMNO LiHY 340p0B'A. ba-
raTo BMC/IOBJIOBaHb AiMLLIO [0 HAc Bif AaBHbOrpeLbKmx
nikapis i inocodis, B AKX CTBEPAXKYETbCA BEPXOBEHCTBO
3[0pOB’A Hag yCima iHWMMK LiHHOCTAMN XUTTA. Hanpu-
knap: «Konu Hemae 30opos’s — myopicme mosdume i He
0o mucmeymea, cusaa cnums, 6azamcmeo MapHe i po3ym
6e3cunuti» (fepodin), «Mepwa cxoduHka 0o wacms — 300-
pos’a» (Cokpar), «<Halibinbwuli ckapb KoXHOT II0OUHU — ye
ii300poe’sax» (lnnokpart). LLlo Take 3gopoB’a?

3MICT

AKnm € cyyacHe po3ymiHHA 340pOB’A NoANHN?

Y cyyacHOMy PO3yMiHHi CYTHOCTi 300pPOB’A AOMiHYIOUMM € Xonicmu4Hul (Bif
rpeu. Xo/10¢ — Winui, LinicHUR) nigxig. 3a yum Nigxo4omM 300pPOoB’A PO3rAfAETLCA He
nule AK BifCYTHICTb 3aXBOPOBaHb, a AIK CTaH 3arafibHOro 6narononyyus, Wo iHTe-
rpye Tpu cknagHuku: ¢isnuHe, ncuxiyHe,
couianbHe (cycninbHe) 3gopoB’a (in. 41). Yci
Ui ranysi € HeBil’EMHUMM OfHA Bif OAHOI, -

1. CTpyKTYypHO-dYHKLIiOHanbHa
Oi- ynopAAKOBaHICTb
3uyHe | 2. bionoriuHa aganToBaHiCTb

§ 19. Hayku, Wwo Br1BYaloTb 3[0POB’A NOANHN

B3aEMOMOB'A3aHNMN | came B CYKYMHOCTi |3 3. CraH iMyHHoi cvcTemu
BM3HAyaloTb 3arasbHWii 3gopoBuin ctaH |A
NIOAVHU. (o] 1. IHTenekTyanbHe
. , P Mcu- 6narononyyus
Qizu4yHe (comamuyHe) 300pos’s — ue - . -

o XiuHe | 2. EmouiiiHe 6narononyyus
cmaH 671a20nony44s, WO BU3HAYAEMbCA | g 3. [lyxosHe 6narononyuus
sgnopsadkosaHicmio 6ydosu U ¢yHKyil op- |q
2aHI3My JIOOUHU Ma cmyneHem 6ion102iyHol ot N MopanbHictb .
aoanmauii 0o ymos 008kinsA. bionoriuHoo M 2. CouianbHa apanToBaHicTb

. , 3. CraTeBa KynbTypa
OCHOBOIO Gi3MYHOro 310pOB’A € CcNnagkoBa ——
nporpama iHAUBIAYyanbHOro PO3BUTKY, THM In. 41. CKnagiHUKN 300POB'A NIIOANHN

KOHCTUTYLi Tina, iHAMBIOYyanbHi ocobnu- 3rif4HO 3 XONICTUYHO MOAENSIO
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BOCTI XUTTEBUX PYHKUiN nognHU. OCHOBHUMYK KOMMOHeHTaMu $isnyHOro 340pos's
€ CTPYKTYpHO-dYHKLiOHaNbHa ynopAaAKoBaHicTb, GionoriyHa aganToBaHicTb i CcTaH
iMyHHOT cnctemu.

McuxiyHe 300po6’a — ye cmaH 671020N0y44A, WO BU3HAYAEMbCA BNOPAOKOBAHI-
CMio NosediHKU OpzaHi3my IOUHU Ma ncuxiyHo adanmosaHicmio 0o cepedosulla
icHysaHHs. NcnxiyHO 300poBa NoANHA MOXKe peanidyBaTu CBill BMaCHWN noTeHuian,
BMOPATUCA i3 KUTTEBMMM CTpecamu, NPOAYyKTMBHO MNpaLoBatM N 6paTh akTUBHY
yyacTb y XKUTTi CBOET CNiNbHOTN. OCHOBHUMMN KOMMOHEHTaMU NCUXiYHOro 340POB’A €
iHTenekTyanbHe, emoLiiHe 1 AyxoBHe bnarononyyys. bionorivHumn ocHoBamu ncu-
XiYHOro 370pOB’'A € 0COONNBOCTI BYAOBU 11 QYHKLIOHYBAHHA PErynATOPHUX CUCTEM
(HepBOBOI, €HAOKPUHHOI Ta IMYyHHOI) Ta aHani3aTtopis, MEBHWA TN BULLOI HEPBOBOI
AisanbHocTi, dyHKUiIOHanbHa creuianisauia niBkynb, ncuxodisionoriyHi npouecn kopu
1 nigKipkn (Hacamnepepn abCcTpakTHE MUCSIEHHA 11 CBIIOMICTD).

CoyianvHe 300po6’a — cmaH 671a20N0/yY4s, W0 BU3HAYAE eheKmuUBHICMb 83A€E-
MOOii MOOUHU i3 coyianbHum cepedosuwyem. Lle cTaBneHHs o HOpPM i npaBun, Npu-
MNHATMX Yy CYCMiNbCTBI, cCoLiaNibHi 3B'A3KM 3 NI0AbMY, MPAarHeHHA A0 NiABULLEHHA CBOrO
coujianbHoro cTatycy, wo GopmyoTbCA Nif BNANBOM 6aTbKiB, ApY3iB, OLHOKIACHMKIB
Towo. KomnoHeHTaMuM couianbHOro 3[0POB'S € MOPaAsibHiCMb 00UHU (BU3HAYaE i
noBefiHKy B CycnifibCTBi) Ta coyiansHa adanmogaHicme (aKTMBHe N NacuBHe Npu-
CTOCYBaHHA iHAMBIZa [O couianbHMX YyMOB). bionoriyHMMmyn ocHoBamm couianbHOro
300pOB’A € HabyTi GopMuM NoBeAiHKU 11 GOPMU HAYUiHHA, coLiaibHi NoTpebu, BuLLi
emoLii, 0cobnmBoCTi xapakTepy, Wo dopmyBanuca B npoueci esonwouii 1 Nposasns-
I0TbCA B XUTTI NIOAMHM 3aBAAKM NPaLli, MOBI 1 CyCcninbHOMY Cnocoby »KnTTA.

OTtxe, 340POB’A JIIOAUHU - ue cTaH $i3nyHOro, NCUXiyHoro
Ta couianbHoOro 6narononyyvys, Wo 3yMOBJIIOE 34aTHICTb OpraHiamy
NIOANHN afanTyBaTUCh O MIHIMBUX YMOB CEPeAoBULLa.

Yomy 300poB’A NI0ANHN BUBYAIOTb Pi3Hi HayKn?

30,0pOB'A NOANHN € CKNAAHUM ABULLEM, NOFO MOXKHa po3rnafat AK Ginocodpcbky,
couianbHy, eKOHOMiUHY, 6ionoriuyHy, MefiuHy KaTeropito, Ak 06'eKT CMOXMBaHHA Ta
3anyuyeHHs ¢iHaHCiB. Taka 6aratoacneKkTHICTb CTaHy 340POB's NOTPebye fOCNigKeH-
HA 3 NOrNAZYy Pi3HNX TEOPETUYHUX N MPUKNAAHNX HAYKOBUX ranysen.

Onsa po3ymiHHA ¢hi3uyHO20 300p08’A, WO BifoOpaxae GpyHKUIOHANbHUI CTaH
opraHi3my NioAUHY, BEIMKe 3HaYeHHA MatoTb NepeayciM 3HaHHA NPUPOOHUYUX HAYK:
6ionorii (aHaToMmil, dizionorii, 6ioximii, 6iodizmKky, reHeTMKK, MoneKynapHoi bionorii,
aHTpononorii, embpionorii, imyHonorii), di3nkuy, ximii, reorpadii, actpoHomii. Jliky-
BaHHA 1 NpodinakTnKa 3aXBOPOBaHb HEMOXNNBI 6e3 MeduyHuUX (EHAOKPUHONOTIA,
Kappgionorisa, ctomatonoris) i papmayesmudHux (papmakonorisi, TOKCMKonoris, dap-
MAKOrHO3if1) HayK.

0na 3miyHeHHA 1 36epeXkeHHA NcuxiyHo20 300p0o8’a HeoOXigHI 3HaHHA ncuxo-
J102i4HUX HayK (HEMPOMCKXONOrifa, NcuUxiaTpia, NCUXOEKONOorifa, NcuxoreHeTrKa), 6io-
n02i4HUX (Henpododisionoris, eTonoris), MeouyHuUx (EHLOKPUHONOTIA) Ta isTocopCbKuX
(norika, penirie3HaBCTBO, eCTeTMKa, eTMKA) HayK.

[nA BMBYEHHA KOMMOHEHTIB coyiasibHO20 300p0o8’a HeobXifHi 3HaHHA coyioslo-
2i4HUx (couionorifa, couianbHa NcUxonoria) Ta icmopuyHux (eTHONOriA, apxeonoris)
Hayk. OKpiM HayKOBUX 3HaHb MPO couianbHi ABMLIA ANA PO3B'A3yBaHHA COLiaNbHUX



npobnem BaXKNMMBMMM € 1 TaKi ranysi AisnbHOCTI, AK OCBiTa (nedazo2iyHi Hayku), Cinb-
CbKe TOCMoAapcTBO (CislbCbk020CN00ApChbKi HayKu), NPaBOCYAAs (opuduyHi Hayku),
TpaHCNopT (mexHiyHi Hayku), iHaHCK 11 KaniTanoBKNaaeHHA (EKOHOMIYHI HayKu) Ta iH.

OTKe, 3aNyyYeHHsA BifOMOCTEN 3 Pi3HMX rany3eln 3HaHb JONOMarae
KOMIMJIEKCHO PO3risagaT npobnemun 340poB's, HabyTu Moro
6araToBMMipHOro i pa3oM 3 TUM LiNiCHOrO PO3YMiHHS.

RIANbHICTb

CamocrTiiiHa po6oTa 3 Tabnuueto. bionoriuHi ocHOBU 340pPOB’A NIOANHYN

3anoBHiTb TabnuLto Ta 3p06iTb BUCHOBOK NPO HEOOXiAHICTb XONICTUYHOIO MiaXxo-
[y WOoA0 PO3yMiHHA 340POB’A NOAUHN
O3HakKa ®di3nuyHe 3gopoB’a | McuxiuHe 3gopoB’a | CouianbHe 340poB’A
bionoriuHi ocHoOBM
Hayku, WWo BMBYaTb
Bionoria + NMcuxonoria. 3gopos’a i ncuxonoria

B ofHin i3 napn3bKuMx nikapeHb 060B’A3KOM XBOPMX
6yno Tpnui Ha AeHb Bronoc abo NoaymKy NOBTOPOBaTU
no 10 pasiB ¢pasy: «3 KOXHUM OHEM A NoYys8aroca Kpauje
U kpawe». Mpryomy NOBTOPIOBATM HE MEXaHIYHO, a 3 Mo-
3UTUBHMM eMOLinHUM 3abapBneHHAM. [InBHO, ane ¢akT:
XBOPi Ofy>KyBanu MPOTAroM MicAudA, Y AEAKUX i3 HUX
HaBiTb 3HMKNA HEOOXiAHICTb Y XipypriuHOMy BTpYyYaHHi.
3acToCyiTe 3HaHHA NPO CKNaQHUKY 300POB'A 1 NOACHITb
uenn ¢pakT. LLlo BrBYae ncuxonoris 3gopos’s?

g CTABJIEHHA
»

‘*ﬁ bionoria + MixkHapogHe cniBpo6iTHUUTBO. BOO3

BcecBiTHA opraHi3auia oxopoHu 3gopos’a (BOO3, aHrn.
World Health Organization, WHO) - cneuianizoBaHa ycTaHo-
Ba OpraHizauii O6’egHaHnx Hauili, rofnoBHOW MeTO AKOT
€ 36epexeHHA 300POB’'A HaceneHHA BCiX KpaiH cBiTy. Yomy
OXOPOHa 3[0POB'A CyyacCHOI NOAUHU € Npobnemoio rno-
6anbHOro pPiBHA?

PE3YJIbTAT

3aBAaHHA A4/ CAMOKOHTPOJIO
1. Wo Take 3gopoB’a? 2. Ha3giTb KOMMNOHeHTU 380poB’a nognHn. 3. o Take ¢i-
1-6 |3uyHe 3gopos’a? 4. LLlo Take ncuxiyHe 3gopos’a? 5. Lo Take couianbHe 3q0poB’a?
6. Ha3BiTb HayKw, O BMBYaAOTb 3[0POB'A NIOANHN.
7. IKNM € CyyacHe po3yMiHHA 340PpOB'A NoanHK? 8. Y YoMy NONArae CyTHICTb CKNag-
HUKIB 3q0poB'A? 9. Yomy 340pOB’A NIOANHY BUBYAIOTb Pi3HI HayKun?

§ 19. Haykw, Lo BUBYalOTb 30POB'A NOANHU

10-12 | 10. Yomy oxopOHa 340POB’A CyyacHOI MOANHMN € NPO6IeMOIo Fo6anbHOro PiBHA?
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limHacmuka, ¢izuyHi 8npasu, xo0bba Marome MiyHo y8itimu 0o NOBCAKOEHHO20 Nobymy
KOXHO020, XMo xoue 36epezmu npaue30amHicmes, 300p08’s, NOBHOUiHHE i padicHe Xumms.
3 mpakmamy linnokpama «[1po 30oposuti cnoci6 xumms»

§ 20. 340POBUN CMOCIB XUTTA, NPUHLMUMU 1 CKNAJOBI

OCHOBHIi NOHATTA 1 KNOUYOBi TepmiHn: 3[JOPOBUN CMOCIB XKUTTA. Mpun-
LMnu 340pOBOro Cnoco6y XKuTTA.
MpurapanTte! Lo Take 3g0poB’a?

X Momipkyiite!

Mens sana in corpore sano (y 350poBoMy Tini — 340p0-
BUI AyX) — BiOMUIN NaTUHCbKUI Kpunatun Bupas. BiH B3ATWiA 3 Bip-
LA pMMcbKoro noeta-caTupuka tOBeHana (6n. 60 — 6n. 127) i cTaB
nonynApHUM NicnA TOro, AK MOro NOBTOPWUM aHMiNcbKniA dinocod
Ix. JToKkK | dpaHUy3bKmili nucbMeHHUK XK. XK. Pycco. ABTopu BUXOa M-
NN 3 PO3YMiHHS, WO HAABHICTb 340POBOrO TiNa a)K HifAK He rapaHTye
HaABHOCTI 340pOBOro Ayxy. HaBmaku, BOHM roBopuau npo Te, Lo
noTpibHO NparHyTU Jo Ui€l rapMoHii, OCKiNbKN BOHa B peanbHOCTi
TpannAeTbCA 3pigka. Llikaso, a yomy?

3MICT

AKi 6ionoriuHi oCHOBM NPUHLUMNIB 340POBOro CNoco6y XnTra?

3a 1BepaeHHAM daxiBuis BOO3, 3q0poB’sa Ha 50 % 3anexuTb Bif CNocoby XKnUTTa
mopmnHn, Ha 20 % — Big cnagkoBoCTi, Ha 20 % — Bif CTaHY HaBKOJINLLHbOIO cepefo-
Bua i Ha 10 % - Big megnyuHmMx nocnyr. Ocb YoMy B OpraHisadii 33opoBOro crnocooby
XUTTA Tpeba 060B'A3KOBO 3BaXKaTu Ha YCi Ui BNAMBW. | Wwe ay»Ke BaXKNVBUM CKNagHW-
KOM € 0COOMCTi NepeKOHaHHsA 1 HANTALWTOBAHICTb Ha Te, W06 6y TV 340POBUM.

3[10POBUIA CNOCIB MKUTTA - uye cnoci6 xummedignbHocmi 10OUHU, Wo 8idno-
8ioae ii 2eHeMuUYHUM 0CO6/IUBOCMAM, KOHKPEMHUM YMOBAM Xumms U cnpaMosaHuli
Ha (hopMyB8aHHs, 36epexeHHs i 3MiyHeHHA 300pos’A. Y BU3HaUeHHi 310pOBOro crnocoby
XKUTTA AN KOXKHOT NoguHn Tpeba bpatu Jo ysaru ii TunonoriyHi ocobnueocTi (tun
BHZ, nomiHytouni Tmn BeretaTMBHOI HEPBOBOT perynAuii TowWwo), BiK i CTaTb, coUianbHy
cuTyauito (CimeHWiA cTaH, npodecito, ymoBy npadi Ta iH.).

OpraHisauis 340poBOro cnocoby XWTTA nepenbdavae TakoXK PO3YMiHHA MEBHUX
BUXiQHUX TeOpeTUYHUX 3acaf. TaKi 8UXiOHi OCHOBONOJI0XHI 300p0o8’A3bepexysasbHi
meepoXxeHHA Ha3NBaTbCA MPUHLNaMN 340POBOro cnocoby »KuTta. BoHn akueH-
TYIOTb yBary Ha 6iofIoriYHNX OCHOBAX 340POBOr0 CMOCOOY KUTTA, HA TUX BaXKNMUBUX
6ionoriyHmx npotecax, Wo Br3HavyaloTb 340POB's.

MpuHyun edHocmi (yinicHocmi) pnsa NOANHN
AK H6iocouianbHOI iCTOTN CTBEPAXKYE B3aEMO3B'A30K
i B3aEMO3asiexHicTb $i3nYHOT, NCUXONOriYHOT I co-
LianbHOT CKNagoBMX 340P0B’A NIOAUHMN.

MpuHyun akmueHocmi BKa3ye Ha HeOOXiAHICTb
PYX/INBOFO CMOCOBY XWTTA, akTBHEe GOPMYyBaHHA
BOJTIbOBUX AKOCTEN, L0 3MEHLUYIOTb WKiAAWBI BAAK-
BV HEraTMBHUX eMOLUili, BUBIpP aKTUBHOI XUTTEBOT
nosuuii Towo.

OCHOBHi npuHUMNN
3[10POBOro CNOCO6Y XUTTA

1. €EQHICTb CKNAZOBUX 300POB'A

2. AKTUBHICTb

3. PutmivHicTb

4. ApanTuBHICTb

5. BignoBigHicTb

6. CamoopraHi3oBaHicTb

7. lHpmBigyanbHicTb




MpuHyun pummiyHocmi nepepbavae BUMOrU LWOJO PEXMMY XapyyBaHHSA, Ha-
BaHTaXXeHb, BifMOYMHKY, NpaLi BiANOBIZHO A0 BHYTPILIHIX /1 30BHILWHIX GionoriyHmx
puTMIB.

MpuHyun adanmueHocMi aKUEHTYE yBary Ha 3HauyeHHi afanTVBHUX MeXaHi3miB
ONA NiABULLEHHA BNACHOrO afanTUBHOMO NOTeHLiany, 3MiLHEHHA IMyHITETY, MCUX0N0o-
riYHOI CTINKOCTI, Mi3HaBasIbHOro Hay4iHHA N MOTMBALii B a4anToOBaHOCTI NIOANHN.

lMpuHyun 8ionogidHOCcMi NigKpPeCtoe BaXNMBY Posib CNiBBiAHECEHHA OOMIHY
pevoBVH, eHeprii Ta iHopmauii 3 noTpebamm opraHiaMmy, BUMOr MOMIPHOCTI 1
CaMOOOMEXKEHHS, MOB'A3aHNX 3 PEXMMOM XapuyBaHHsA, Gi3NUHMM HaBaHTAaXXEHHSM,
BIKOBUMY OCO6NMBOCTAMYU POCTY 1 PO3BMTKY Ta iH.

MpuHyun camoopaaHiszayii € BaxxnBMM AnA opraHisauii Gi3MYHOro po3BUTKY
Ta 3MiUHEHHA afanTMBHUX MOXIMBOCTEN opraHiamy, npodeciiHoi camogucuuni-
HU, MOBHOLIHHOT camopeani3aLii cBOiX 06hapyBaHb i 34ibHOCTel, OCKiNbKN OCHOBO
340POBOro Cnocoby XWUTTA € came iHAMBiAyanbHa CMCTeMa MOBERiHKMA M 3BUYOK
KO>KHOT OKpeMoi NnoAnHU. AKTUBHUM HOCIEM 3[J0POBOrO CMOCOBY KNTTA € KOHKPETHa
noAnHa 3 i 0cobNMBOCTAMM 11 COLianbHUM CTaTyCOM.

MpuHyun iHOugidyanbHOCMI BKa3lye Ha HEOOXigHICTb PO3YyMiHHA GionorivyHOT He-
NOBTOPHOCTI KOXHOI NIOANHU, iHAMBIAYaNbHMX NPOABIB BMLIOI HEPBOBOI AiANbHOCTI
[nA ycBijoMneHHA cBOro «f», 0cobnmBocTell xapaktepy ToLO.

OTKe, CYKYyMNHiCTb NPUHLMMIB OpraHi3auii 340poBOro cnocoby »uTtA
CTBOPIOE OCHOBY 6i0NOriYHOrO 1 CoLUianbHOrO PO3BUTKY OpraHi3my
Ta NOro B3aEMOSIt0 i3 cepefoBULLEM XKUTTA.

Y yomy € 6ionoriuHa ponb cKnagHUKIB 340pPOBOro cnocoby xKurra?

340pOBUIA COCIO XNUTTA Y MEAMKO-0i0NOriUHOMY CEeHCi — Lie TakKni CTUIb XKUTTS,
3a AKOro CNoCTepiralnTbCA ONTUMaNbHUI PiIBEHb XUTTERIANBHOCTI OpraHi3my, nigsu-
LEHHSA afanTUBHOIO MOTeHLUiany i pe3epBHUX MOXKINBOCTEN OpraHiamMy, 36epiraeTbca
aKTMBHICTb OpraHi3my 10 camoi CTapocTi. HanBaXxnuBiWmMmmn CKnagHnKamm 340poBoro
CNocoby XNTTA € payioHaIbHe Xap4yy8aHHA, pyxoed akmusHicms, ocobucma 2izieHa, pe-
XXUM npayi U 8i0NOYUHKY, 3a2apmo8y8aHHs, 8i0M08a 8i0 WKIOAUBUX 38UHOK, Kylbmypad
300po8’s.

PayioHanbHe Xxap4yeaHHA € OCHOBOMONOX-
HUM CKNafHMKOM 3J0POBOro crnocoby xutTta. Lle

CKnagHUKN 3,0pOBOro
Ccnoco6y XKuTTA

¢isionoriyHo MOBHOLHHE XapyyBaHHA NOAUHN i3
ypaxyBaHHAM il BiKy, cTaTi, CTaHy, BUAY AiANbHOCTI.
3aBAAKM npuHUUNam 36a71aHco8aHocMi, pi3Homa-
HimMHocmi, pummiyHocmi, iHOUBIOyasbLHOCMI KOXHa
NIoAVHA OTPUMYE YCi HeoOXilHi peyoBUHHU, WO
BMKOHYIOTb Xap4oBY, €HepreTuyHy, pPerynatopHy,
3aXMCHY Ta iHpopMaTUBHY DYHKLT.

Pyxoea akmueHicme NOANHW BU3HAYaETbCA
CTaHOM M'A30BOI CUCTEMMW | € OCHOBHOK YMOBOIO
XKUTTEQIANBHOCTI  OpraHismy. «Kummsa eumazae

pyxy», — cTBepAXyBaB ApictoTenb. M'A30Bi pyxu BRAMBAOTb Ha ¢i3ionoriyHy
AiANbHICTb YCiX IHWNX CUCTEM, 3MILHIOIOTb IMYHITET, CMIPUAIDTb NCUXIYHIN AiANbHOCTI,

3abe3neyyloTb coliaibHy aKTUBHICTb.

1. PauioHanbHe xapyyBaHHA

2. PyxoBa aKTUBHICTb

3. OcobwucrTa ririeHa

4. Po3ymHe yepryBaHHA npadi
N BiANOUYNHKY

5. 3arapToByBaHHA

6. BigmoBa Bif wkignmsmx
3BUYOK

7. KynbTypa 3g0pos’'a

, IPUHLMNNY A CKNagoBi

§ 20. 300pPOoBUIA CMOCI6 XKUTTA
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Ocobucma 2iziena nepepbayae pornag 3a Tinom, ririeHy ogary Ta B3yTTs, WO
Cnpus€e 3MiLHEHHIO 3[0POB'A, NOJIMNWEHHIO 06MiHY PeUYOBUH, KPOBOODIry, TpaBfeH-
HSl, QUXaHHS, PO3BUTKY Di3NYHUX | PO3YMOBKX 34iOHOCTEN NIOAMHM.

Po3ymHe 4epaysaHHA npayi ma 8i0no4YUHKY — BaXNVIBU KOMMNOHEHT 340POBO-
ro cnocoby xutta. CNpUAHHA puTMiYHOMY Nepebiry disionoriyHux npouecis — Le oc-
HOBHUI NPUHLUNN L€l CKnagosoi. biopnTtMn okpeMnx opraHis i CcMCTEM B3aEMOLIIOTb
Mi>K COO010 11 yTBOPIOKOTb YNOPAAKOBaHY CUCTEMY PUTMIB, O CMIPUAIOTb ONTUMANbHIl
JiANbHOCTI OpraHismy.

3azapmoseyeaHHAa - ue nepepycim ymine Bpo-
CKOHaneHHA ¢i3ioNoriYHNX MexaHi3miB 3axucTy W
ajanTauii opraHiamy. [MepebyBaHHA Ha CBiXoOMy
noBiTPi, BOAHI NpoLeaypu Ta COHAYHI BaHHU JaloTb
3MOry BUKOPWUCTOBYBATU MNPUXOBaHIi MOKIMBOCTI
opraHiamy, Mo6ini3yBatv B MOTPiOHUIN MOMEHT 3a-
XUCHI cuny, 3anobirtm BNAMBOBI HebGe3neuyHux i
WKIAAMBUX UYMHHUKIB cepepoBuwa (in. 42). MNig
Yyac 3arapToBYBaHHA CJifg AOTPMMYBATUCb TaKuX
NPVHUMNIB, AK CUCMEeMAamu4yHicme BUKOPUCTaH-
HA BCiX npouenyp, hocmynogicms 36inblieHHA iX-
HbOI MoApa3HIoBaNbHOI Aii, N0C1i008HICMb TXHBOTO
NpoBefeHHs], 8i0N08iOHICMb CTaHy 340POB's, KOMN-
JIeKCHicCMeo Aii NPUPOAHNX YAHHUKIB.

Biomoea eid wKionueux 36U40K, AKUMN € 3BONiKaHHA (3BMYHa abo HaBMMCHa
3aTpMMKa MoYaTKy UM 3aBeplueHHA 3aBAaHHA, He3BaXkaloun Ha HeraTMBHI Hacnij-
KM LbOro), HaAMipHi BUTpaATK KOLITIB, iIrpOMaHin, 06KyCyBaHHA HIrTiB, HaagMmipHe
BMUTPAUYaHHA Yacy Ha nepernsag TeneBi3iHMX nepepay, poboTy 3 Komn'loTepom
i rageTamu, NOCTilHE CMOKTaHHA BEIMKOro nasnbua Ta iH. OcobnunBo WKignMBumm
€ HApKOMAaHifA, 3M0BXWBAHHA ankorofnem, TOKCUMKOMaHIA Ta KypiHHA. KoxHa 3i
WKiANMBMX 3BUYOK CMPUUYMNHAE 3anexKHiCTb abo NOBeAiHKOBI po3nafun NIoAUHN, WO
MOXYTb CTaTV NPUYMHOIO 3aXBOPIOBaHb.

Kynemypa 300poe’sa BKio4Ya€ 3HaHHA (Ni3HaBaJibHUA KOMMOHEHT), YMiHHA
N HaBMYKM (MPaKTUYHO AiNOBUI KOMMOHEHT) Ta YABNEHHA 1 NepPeKOHaHHA (LiHHICHO-
€MOLNHUI KOMMOHEHT) NII0AMHUN 3 NMUTaHb GOPMYBaHHS, 30EPEXKEHHA Ta 3MiLHEH-
HA BJIACHOro 340POB’'A | 340pPOB’A OTouyUNX. BUCOKNI piBeHb KynbTypu 340pOB'A
noguHn nepepbayvac ii rapMoHiiHe CninkyBaHHA 3 NPUPOAOK0 N TUMK, XTO i OTOUYE.
Cepep HaMBaXNMBILLMX CKNAAOBUX KyNbTYpW 300POB’A BMOKPEMIOIOTb KYNbTypy
XapuyBaHHA, KyNIbTYpY PYXOBOI akTMBHOCTI, CTaTeBY KynbTypy. BapTto nam’ataTtu, wo
opraHisalis 340poBOro cnocoby »KMTTA BMMArae opraHizoBaHOCTI 1 3ycunb. HoBa
napagurMa 3AopoB’'sa uiTko chopmynboBaHa akagemikom M. M. AmocoBum: «lljo6
cmamu 300po8uM, NOMPIbHI 81ACHI 3ycusiaf, NOCMIilHi U 3Ha4Hi. 3amiHumu ix yumoce
[HWUM HeMOX/1u8o».

In. 42. BogHi npouenypu — oguH
i3 YUWHHVKIB 3arapToByBaHHA

OTxe, 3p0poBuMIA cnocib KuTTa 3abesneuye GopmMyBaHHs,
30epeXKeHHst | 3MiLHEeHHA Gi31YHOro, NCUXONOriYHOro M colianbHOro
300pOB’A, 30aTHICTb 4O NPOAOBMKEHHA POoAY i [OCATHEHHA
AKTVIBHOTO [OBrosfiTTA.



DIANbHICTb
CamocTiiiHa po6oTa 3 Tabnuueto

CxapaKkTepu3yiTe NpUHLMNN 3OPOBOro Cnocoby »KMTTA. 3anoBHITb Tabnuuo 1
chopmynioinTe BU3HaUYEHHsI MOHATTA «bioforiyHi OCHOBY 340POBOrO CMNOCO6Y KUTTA».
XAPAKTEPUCTUKA MPUHLUUNIB 3JOPOBOIO CMNOCOBY XXUTTA

Mpouecn XNTTERIANBHOCTI i BNACTUBOCTI }KUBOTO,

MpuHymn A q
o € 6ioNoriuHO0 OCHOBOIO 340POBOro CNOCO6Y KUTTA

1.
2.
3.
Bionoria + CycninbcTBo. Llini cranoro po3suTKy i 380poBuiA CNOCi6 KNTTA

Y BepecHi 2015 p. 193 kpaiHu cBiTy 3aTBepannm Mobanb-
Hi uini ctanoro po3BuTKy Ao 2030 p. Tak 6inbLWicTb Aepas
Ha nnaHeTi BUpiWWNN 06’€gHaTN 3ycMnna AnAa nofonaHHA
npo6nem nioactea. OgHieto 3 17 rnobanbHux Uinen € Linb 3.
«MiyHe 3gopoB’a i bnarononyyus. 3abesneyeHHs 310POBOro .
cnocoOy XuTTa Ta fOOPoOyYTY Nofen byab-AKoro Biky». Yomy
MillHe 30pOB'A 11 Gnarononyyus noaen € Mi>kHapoAHOIo ro-
6anbHolo Npobnemoto?

A a CTABJIEHHA
*ﬁ bionoris + CrapopaBHa peuis. bir i 3gopoB’a

3 MILHE 3110P0BA

| BJIATONOATYYYA

CrapopaBHi rpeku ocobnusy yBsary npuains-
nn 36epexkeHHI0 340pOB'A 3a gonomorot 6iry. Ha

cTiHi ®opymy B Ennagi 6yno BukapbyBaHO: «AKWoO - T
xodew 6ymu cuneHum, 6ieal! Akwjo xouew 6ymu 4 t' f
Kpacusum, 6izai! flkuwjo xo4yew 6ymu po3ymHuUM, 6i- (L “ : ,

eatl», «fAkwo He bieaew, noku 30oposuli, dogedemso-
cq nobieamu, konu 3axsopiew!» (fopauin), «Hiwo
mak cusbHo He pyUHYe /IIOOUHY, AK mpusadna (izuyHa 6e30isnbHicme» (ApicToTenb).
OuiHiTb BNAMB 6iry Ha ¢i3nuHe, NcKxiyHe Ta coliasibHe 340POB’A NOANHMN.

, IPVIHLIMMN 71 CKNaoBi

PE3VJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO
1. o Take 3popoBuid cnoci6 xunTTa? 2. Lo Take npuHUMIM 340pOBOro cnocoby
XnTTA? 3. Ha3BiTb OCHOBHI NPUHLMNY 30POBOro CNocoby XuTTA. 4. Lo Take 6iono-
riYHi OCHOBU 300POBOrO CNOCOOY XKMTTA? 5. Ha3BiTb OCHOBHI CKNaAHWKM 300POBOro
cnocoby xuTTs. 6. LLlo Take KynbTypa 3gopos’a?
7.Y YoMy nonfAra€ €AHICTb CKNagoBuUx 380poB’a noanHm? 8. Aki 6ionoriuHi ocHo-
7-9 | BV NpUHUMNIB 340pOBOro cnocoby XnTTa? 9. OUiHITb 6i0NOriYHY PONb CKNAAHUKIB
3[J0POBOr0 CNOCOBY XKNUTTA.
10. OuiHiTb BNIMB perynapHux TPeHyBaHb i PyXOBOI akKTUBHOCTI Ha 340POB’A Nio-
OUHN.

§ 20. 3gopoBuii CNoCi6 XNUTTA

10-12
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Ti, Xmo ocsAzHe 1i 3HaYeHHs, 3MOXXymb HACUMUMU C80K0 NPUPOOy

U npo0osxumu C80€ XUmms; Mi, XMo ynycmume ii ChpasxHio cyme,
3a80adyms cobi wKoou Ui NOMpymb NepedyacHo.

3 Kuma’ticbko20 mpakmamy npo cekcyasabHicme

§ 21. CTATEBA KYJIbTYPA W BE3NEKA XUTTA JIIOANHU

OCHOBHi MOHATTA N Kno4oBi TepmiHu: CrateBa Kynbrypa. CekcyasnbHe
3p0poB’a. PenpoayKkTuBHe 340poB’a.

MpurapanTe! Lo Take KynbTypa 3g0opos’a?

X Momipkyiite!

CnoBo «KynbTypa» (culture) — NaTVHCbKOrO MOXO-
IPKEHHS, Wo O6yKBanbHO 03Havano obpobiTok, gornag, nonin-
LeHHA. Y KNacuyHii JaBHWHI BOHO Bneplue 6yno 3adikcoBaHe
B npaui Mapka IMopyia Kamona Cmapwozo (Marcus Porcius
Cato Major) «De agri cultura», npucesaveHin TypboTtam 3emnes-
NAcHUKa, KN obpobnsae 3emnto. A Wo nepenbayae ctaTesa
KynbTypa?

3MICT

AKNMN € KOMNOHEHTM 1 3HAYEHHA CTaTeBOI KynbTypu?

CrateBa KynbTypa — Ue CYKYNHICMb 3HAHb, YMiHb, HABUYOK, UiHHOCMEU, HOpM
nogeodiHKU, W0 8U3HAYAOMb (POPMYBAHHA CMAMi MA 8U3HAYAOMb 83AEMOBIOHOCUHU
Mix iHOuUgidamu Yonosiyoi ma xiHoyoi cmamedi (in. 43). HaliBaxxnumBiluMmMmn nposiBamu
CTaTeBOI KyNbTypWU €: CTaTb, cTaTeBa AndepeHuiauia, ctatesi poni, reHaepHa ineHTndi-
KaLlif, cekcyanbHa opieHTallif, epoTuKa, iHTMMHa Haconopaa, 6ionoriuHa penpoaykuis.
Lle opgHa i3 HaBaxNMBIWNX CKNaJoOBMX 3arafbHOT IIOACBKOI KyNbTYpy Ta 340POBOro
cnocoby XNUTTA, Bif AKOT 3anexaTb CeKCyanbHe Ta PenpoayKTUBHe 300poB’s, 6e3neka
XKUTTA, NPOJOBXKEHHA pody Homo sapiens. DopMy€eTbCA CTaTeBA OCBIYEHICTb Ha PiBHi
CyCninbCTBa, couianbHMUX rpyn Ta 0cobrcTocTi. OCHOBHUMM YMHHMKaMK 1T dopmyBaH-
HA € IHTepHeT i TenebayeHHsn, [py3i 1 POBECHWKK, CiM'Sl, OCBITHI 3aKNagmn 1 BUKNagaui,
cneuianbHa nitepatypa. CtateBa KynbTypa 3anexuTtb Bif B3aemogii 6ionoriyHnx, ncu-
XOJIOTYHUX, COLIONOTIYHNX, EKOHOMIYHUX, ETUYHUNX, MPABOBMX, iICTOPUYHUX, PENIriii-
HUX, NONITUYHNX YNHHUKIB | € Ba>K/TMBUM KOMMOHEHTOM XUTTA NIIOAVHN.

Hanaxnusillmy CTPYKTYPHUMM KOMMOHEHTaMM CTaTeBOI Ky/IbTypy CYCrifibCTBa
€: coyianbHi iHcmumymu (Hanpuknag, Wby, poanHn), meyii Mucmeymaea (Hanpu-
Knag, epoTryHe MUCTELTBO, XaHp HI0), npasa, Hopmad-
museHi sumoau U 3a6opoHuU (Hanpuknag, penpoayKTUBHI
npaea, 3abopoHa cnopigHeHux wnbis), mpaouuii U
38uyai (Hanpuknag, WinobHi obpsaaun, obpsg iHiuiauii),
KyJ1bmypHi 3HAKU, CUMBOJIU U C/108€CHi NO3HAYeHHA (Ha-
npvknag, TPUKYTHYK BEPLUMHOK BHU3 Y/ BBEPX, iHb Ta
AHb, XPeCT 1 KOMo) Ta iH. Y cTaTeBill KynbTypi 0COOUCTOCTI
BUOKPEMJIIOIOTb Mi3HaBaSIbHUN, MPAaKTUYHO AiOBUN Ta In.43. TeHaepHi cmeonu
LiHHICHO-eMOLINHNIN KOMMOHEHTM. UOJIOBIYOI Ta XKIHOYOI CTaTen




Ta6nuusa 1. CTPYKTYPHI KOMMNOHEHTU CTATEBOI KY/IbTYPU
OCOBUCTOCTI TA iX CKNNAAHUNKI

KomnoHeHT CKnagHuKn

HaykoBi fJOCTOBIpHi 3HAHHA NPO aHaToOMito 11 disionorito cTaTeBOi cnucTtemu,
CTaTeBe PO3MHOXEHHA (3annigHEeHHA, PO3BMTOK 3apOAKa, Nooru), cratesi
BiIHOCUHMU, CeKCyasbHiCTb, GionoriyHi 0cob6nMBOCTI XiHOUOT 1 YonoBiyol
CTaTel, KOHTpauenuia, nnaHyBaHHA CiM'i Ta iH.

YMiHHA G Ha8UYKU 0COOVCTOI TiriEHN CTaTeBMX OPraHiB, CMiIKyBaHHA 3 NPo-
TUNEXHOI CTaTTIO, BIAMIHHOCTI Mi>K epOTMKOI Ta NopHorpadieio, MixK cek-

MisHaBanbHUN

MpakTuyHo- . . .o
- cyaanlcno Ta penponmeEK.)., KpI/ITI/I‘.l"He OCMUCTIEHHS peanbHUX CI/I'[yaLl,IVI,
yiTke ¢GOpMynioBaHHA CBOEI MO3ULii, CAMOBOOCKOHANEHHS, MPUAHATTA
pileHb 11 ocoburcTa BignoBiganbHICTb Ta iH.
LinHicHi opieHmayii (cmaeneHHA) Ta ycmMAHOBKU, a TAKOX NepeKOHAHHA,
suwi eMoyii ma no4yymms, AKUMU €: MOpasibHi (CamonoBara i noeara jo
LliHHiCHO- NPOTUSIEXHOI CTaTi, CTaBNeHHs A0 060B'A3KIB), iHMenekmyaneHi (NisHaBasb-
eMouiH1n Hi iHTepecwn, ynogobaHHA, HOBUI J0CBIA), ecmemuyHi (MOYYTTA Kpacu Tina,

CTOCYHKIB, CiMeliHa rapMOHia 060B'A3KIB), NnpakmuyHi (cekcyanbHe 3a40BO-
NIEHHA YN He3aJOBOJEHHA Bif, CTaTEBOI PONi)

CraTeBa KyNbTypa € Ba)K/IMBOK CKMafoOBOI 3[0POBOrO Crnocoby XUTTs, Heob-
XigHOW NepefyMoBo GOPMYyBaHHA CEKCYasbHOro i PenpPOAYKTUBHOIO 340POB's;
3abe3neuvye 3B'A30K MOKOJiHb i PO3BUTOK JIIOACBKOTO CYCMiNbCTBA, YNOPSAAKOBYE I
afjanTye XUTTA Nofen A0 couiaNbHUX YMOB MELUKaHHA, 3aXMLWaE Bif Pi3HMX 3aXBO-
ploBaHb Ta iH. 3HaYeHHA CTaTeBOI KyNbTypu B »KUTTi JIIOAUHN BUPAXKAETbCA Yepes ii
byHKUiT: iHbopMaTNBHY, PO3BMBasNIbHY, BUXOBHY, €TUYHY (HOPMATUBHY), afanTuBHY,
byHKL 0 6e3neKun XNUTTA Ta iH.

OTXe, cTaTeBa KyNbTypa € 6araTorpaHHoO 1 BaX/IMBOK CKN1aJOBO
noacbkoro 6yTTA.

Y yomy nonsra€e Heb6e3neKa NOripLWeHHsA CTaHY CeKCyalbHOro Ta penpo-
AYKTUBHOrO 340pOB’A B YKpaiHi?

PenpoaykTuBHe 300pOB’A — CMAH NOBHO20 (Hi3UYHO20, PO3YMOBO20 i COyi-
anbHO20 6/120N0/1yYYs, WO Xapakmepusye 30amHicme stodeli 00 8i0meopeHHs cobi
nodi6Hux. Llelh cTaH nepepbavae TakoXK MOXIUBICTb CEKCYanbHUX BiAHOCUH 6e3 3a-
rpo3u 3aXBOPIOBaHb, rapaHTilo 6e3neKkn BariTHOCTI, MOJIOriB, BUXUBAHHSA i 310pOB's
OVUTUHK, Bnarononyyua maTtepi, MOXNMBICTb MNaHyBaHHA HACTYMHMX BariTHOCTen i
nonepenXeHHs HebaxaHoi BariTHOCTI. Typ6oTa Npo 36epekeHHA PenpoayKTUBHOIO
3[0POB’A — Lie TAaKOX | ceKcyarsibHe 340PpOB’sl, METOIO AKOTO € MOAIMNWeHHA CTaTeBOro
XKUTTA Ta MiXKOCOOBUCTICHUX CTaTEBMX BIAHOCKH, A HE TifIbKM KOHCYNbTaLii Ta NikyBaH-
HA, NOB'A3aHi 3 penpopayKLi€to Ta iHdeKuiamu.

3aranbHUMM YMHHMKaMMU, WO HEraTUBHO BM/MBAlOTb Ha CTaH PenpoAyKTUBHOIO 1
CTaTeBOro 340POB’'A HaceNleHHA YKpaiHW Ta MOKa3HUKM HapOAXKYBaHOCTI, €: KpMU3oBe
couianbHO-eKOHOMIYHEe CTaHOBMILLE, BiNCbKOBO-MOMITUYHA HECTabiNbHICTb, iemorpa-
¢biuHe Hebnarononyuys, NagiHHA PiBHA KUTTA, 3pOCTaloYi CTPECOBI HAaBAHTAXXEHHS,
He[oCTaTHA coliaiibHa i NpaBoBa 3axuLeHicTb Yy cdepi Npaui, NOripweHHA AKOCTI
XapyyBaHHA, 3pOCTaHHA 3aranbHOI 3aXBOPIOBAHOCTI HaceNeHHA. [0 YMHHKKIB, Lo
BMAMHYNN Ha NOTipLWEeHHA CTaTeBOI KyNbTypu B KpaiHi, HanexaTb HeJOoCTaTHA yBara
[0 PONi IHCTUTYTY POAMHN | BTPATa iCTOPUUYHUX YKPATHCbKMX CiMENHUX TpagunLin.

§ 21. CrateBa KynbTypa 11 6e3neKa }1UTTA 0AVHN
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HuHi ocHOBHMMYK NpobneMamu WoLo PenpoayKTUBHOIO 11 CEKCYalibHOrO 340POB'A
B YKpaiHi, 30KpeMa, €: BUCOKa MaTePUHCbKA CMEPTHICTb i CMEPTHICTb HEMOBNAT, BUCO-
K1 piBeHb abopTiB, NepepunBaHHsA 11 YCKNagHEHHs BariTHOCTI Ta MOJOriB, NigiTKoBa
BariTHiCTb, XiHOYe Ta YonoBiue 6e3nNigas, NOWNPEHHA iHpekuil, wo nepedaromscs
cmamesum winsaxom (ITNCLL), oHKonoriyHa 3aXxBOPIOBAHICTb OpraHiB CTaTeBOI CUCTEMU.

OTxe, B YKpaiHi BMHMKNA CUTYaLif, WO CTBOPIOE Hebe3neky ana
BIATBOPEHHA HaceNleHHA 1 3arpo3y AJiA PO3BUTKY CyCMifbCTBa.

AKi ocHOBHI WNAXY 1 CNOCO6M NiABMLLEHHA PiBHA CTaTeBOi KynbTypu?
Bu3Hatoum cTpaTteriyHe 3HaueHHs PenpoayKTUBHOIO 300pOoB’A AnA 3abe3neyeH-

HA CTanoro Po3BUTKY CYCNiNbCTBA, YKpaiHa AK AepkaBa-uneH OpraHizauii O6’en-

HaHux Hauin, y 2015 p. cxBanuna lMnaH cTtanoro po3sutky Ha 2016-2030 poku

Ta nos’A3aHi 3 HUM Lini ctanoro po3sutky. ONTUManbHUM LWAAXOM PO3B’'A3yBaH-

HA Npobnem penpoayKTUBHOMO Ta CTaTeBOro 3J0POB'A € po3pobKa Ta peanisauin

3aranbHofepxaBHOI Nporpamu «PenpodykmugHe ma cmamese 300p0o8’s Hayil Ha

nepiod 0o 2021 poky». MeToto nporpamu € 36epexxeHHs penpofyKTUBHOrO Ta CTa-

TEBOTO 340POB’A 3 JOTPMMAHHSM PENPOAYKTUBHIX NpaB AJia AOCATHEHHA Giarono-

Ny44ya KOXKHOT NIOAVHU, BIATBOPEHHA HaceNleHHA i CTanoro po3BuTKy YKpaiHu.

OnAa peanisauii Liel MeTn 1 NiABMLLEHHA PIBHA CTaTeBOI KyNnbTypu CyCninbCTBa

HeobXiaHi:

+  pPiBHWIA JOCTYN HaceneHHA [O HayKoBO AOCTOBIpHOI iHGopMmaLii Ta cmameeoi
npoceimu;

e nponazaHdoa 300po8020 cnocoby Xxumms, BiANOBiAaNbHOro 6aTbKiBCTBA,
KYNbTypW CiIMENHUX LiHHOCTEN, CTBOPEHHA CiM'l, NlaHyBaHHA HapOAXXeHHA 3[40~
pOBOI AUTVHY; eDeKTVBHUM MOXe CTaTu BMNpoBafXeHHA T. 3B. ABC-cTparterii
(Abstinence — yTpuMaHHs, TO6TO CBIJOMIMIA MOYATOK CTaTEBOrO XKMUTTA B CTapLLUOMY
Bili, Be faithful — BipHicTb y cTOCyHKax, use a Condoms — BUKOPUCTaHHA npe3ep-
BaTMBIB), L0 MOLUNPIETLCA B CYCMiNbCTBI;

+ edeKTUBHe cmameee 8UX08AHHA [iTel, NiANITKIB Ta Monofi 3 NMTaHb npodinak-
TuKkn INCLLU/BIN, 3ano6iraHHs NianiTKoBil BariTHOCTI, nonepegeHHA HaCUNbCTBa;
CTaTeBe BMXOBAHHA NPeACTaBHUKIB TakKMX BPa3NUBUX FPYn, AK NOAN 3 iHBaNiAHI-
cTio, BIJ1-iHdikoBaHi, ocobu, wo nepebyBatoTb y CKNagHUX XUTTEBUX 0O6CTaBUHAX;

«  yO0OCKOHaJsIeHHA npasoeoi6asuy chepi penpoayKTUBHOIO Ta CTaTEBOro 340POB'S;

e OpeaHizayia meduko-coyianbHUX nocayz nna NigniTkis Ta monopgi B «KniHikax,
APYKHIX O MOMOZAi» Ha NPUHLMNaX AO6POBINbHOCTI, A06PO3MUNNBOCTI, AOCTYMNHO-
CTi, KOHOIAEHLIHOCTI, aHOHIMHOCTI Ta HEOCYANMBOrO CTaBNIEHHA [0 BiABifyBaya;

e 0ocmynHicmb KOHMpayenyii [na 3HKeHHA PiBHA abopTis, 3anobiraHHa IMCLLU/BI;

«  3abe3nevyeHHA YMOB [NA NpoBefileHHA 6e3MneyHOoro nepepriBaHHA BariTHOCTI;

e OpeaHizayia ckpuHiHzoeux npozpam 3 NpodinakTVKN Ta PaHHbOT AiarHOCTMKN
OHKONOTiYHOI NaTONOriT PenpPoAyKTUBHMX OPraHiB y »KIHOK Ta YOJOBIKiB;

«  MOMIMWeEHHA MaTepiaslbHO-TEXHIYHOIrO Ta KaApoBOro 3abesneuyeHHsa 3akniagis
pPenpoayKTMBHOIO 1 CTaTeBOro 340POB’s;

+  HadaHHA MOCAYr 3 NAaHyBaHHA CiM'l, penpodyKTUBHOIO Ta CTaTeBOro 340pPOB'A
3BaXkatouu Ha 2eHOepHy pisHicme.

OTXe, NiABULLEHHS PiBHA CTaTEBOI KyNbTYypy Ta 30epeXeHHs
penpoayKTUBHOIO 1 CTaTEBOr0O 3[0POB’A CTAa€ HaLiOHAaNbHUM
npioputeToM ANA BIATBOPEHHA JIIOACbKOro rnoteHuiany YkpaiHu.



AIANIbHICTb HasBa pyHKuiT CyTHicTb
IHbopmauiliHa
- - Po3suBanbHa
Bu3HauTe CyTHICTb OCHOBHMX QYHKUIN CTa-  [guiooia

TEBOI KyNbTypu B XWUTTi IOAUHU Ta 3aMOBHITb Y  |Erpgua
po6ouomy 3owuTi Tabnuuio. MOACHITL B3aEMO3a- | AgantveHa
NeXHICTb Mi>k 6e3MneKolo 11 CTaTeBOIO Ky/bTYPOIO. OyHKLia 6e3neku

CamocTiiiHa po6oTa 3 Tabnuuetro

Bionoria + NMcuxonoria. CekcyanbHicTb 1 penpopayKuis

Teopin iepapxii noTpeb foNycKag, LWo B OCHOBI MOTMBALi NOANHN NEXNUTb KOMM-
nekc notpe6. MoTpeba B 6e3neui Ta ¢pisionoriyHi NoTpedbn € NepBMHHUMMU B Uil Mipa-
MiZii. BUCnoBiTb CBOK iyMKY CTOCOBHO [JOLiNIbHOCTI TaKol iepapxii y «nipamifi notpe6»
amepukaHcbkoro ncmuxosnora A. Macnoy (1908-1970). Yomy ceKkcyanbHi BiHOCUHN €
¢isionoriyHoo NoTpeboto CTaTeBO3PiNOro opraHiamy? Yum cekcyanbHiCTb BifgpisHa-
€TbCA Bif 6ionoriyHoi penpogyKuii?

CoujianbHi noTpebu: pyx6a, cim's, noboB

lMoTpeby B 6e3neLji: 3aXncT XKUTTA, poboTy, CiM'i, BIaCHOCTI

CTABJIEHHA

bionorisa + ETHorpadin. CrateBa KynbTypa i1 yKpaiHcbKi 06pagun

Y paBHiX yKpaiHCbKMX CiM'Ax 06psafoBe 3akpinneHHA cTaTi AUTUHU 3acBiguyBa-
NTOCb 3aropTaHHAM XJIONYMKa B COPOYKY 6aTbKa, a iiBUNHKN — B MaTepuHY. Lia copou-
Ka Mana 6yTu CTapoto, OCKifbKIM CTapi, HOLLIEHi peui BTiNOBanNu nepefgavy LiHHOCTEN
Bifl OIHOrO NOKONiHHA Ao iHworo. CBOEpiAHicTo BiA3HAaYanoch i nepiue, o6pagoBe 3a
CYTTIO, KyNaHHA AUTUHW. 3a3BrYal y Kyninb AiBUNHKM KNanu poMaLlky («wob pym'aHa
6yna»), KanuHy («ob rapHa 6yna»), MaTepuHKy («aby xBopo6 He 3Hana»). ¥ Kyninb
XJIONYrKam JoAaBany rinoyky ayba («wob 6yB MiLHWA»), TMCTA NOOUCTKY («wob nto-
6unK»). BUCNOBITb CBOT CyfXEHHS LWOoA0 BMIMBY HAPOAHUX 06pAaiB Ha GOpPMyBaHHs
CTaTeBOI KYNbTYpU MOANHN.

PE3VJIbTAT

3aBAaHHA AnA CAMOKOHTPOJI0

1. Wo Take cTtateBa KynbTypa? 2. Ha3BiTb OCHOBHI Y/HHWKM pOPMyBaHHA CTaTeBOI
KynbTypu. 3. LLlo Take cekcyanbHe 3p0poB'a? 4. LLlo Take penpoayKTBHe 380poB’'a?
5. flka MeTa gepaBHOI Nporpamu «PenpoayKTrBHE Ta CTaTeBe 340POB’A Hauii Ha ne-
piog go 2021 poky»? 6. Ha3BiTb OCHOBHI WAAXU NiABULLEHHA PiIBHA CTaTEBOI KYNbTYpWU.

7. AKUMUN € KOMMOHEHTY 1 3HaUEHHA CTaTeBOT KynbTypun? 8. Y yomy nondArae Hebes-
7-9 |neKka nNoriplweHHA CTaHy CeKCyasibHOro Ta PenpoAyKTUBHOIO 340POB'A B YKpaiHi?
9. AKi OCHOBHI LWNAXM 1 CNOCO6U NiABULLEHHSA PIBHA CTaTeBOI KyNbTypu?

10 - 12 | 10. [MOACHITb B3aEMO3aNeXHiCTb MiX 6€3MeKOoto 1 CTaTEBOI KYJbTYPOH.

§ 21. CrateBa KynbTypa 11 6e3neKa K1UTTA 0AVNHN
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Yéumu — ye sunumu 8uHa, 8io4ymu 8 20/108i
HeliMOoBIpHY Kapycesb wacmsa ma paooujis.
Opiti BuHHU4yK. CHU

§ 22. HETATUBHUI BMJIUB AJIKOTOJIO HA 3,OPOB’A
NIOAUNHU

OCHOBHi NOHATTA 11 KNIOYOBi TePMiHN: ANIKOronb.

MpuraganTte! Lo Take 3p0poB’a?

& Bionoris + Ximis

Ankozone (nat. Spiritus aethylicus, anxi-
MiYHa Ha3Ba aquad vitae, HaykoBa Ha3Ba emaHos,

chupm 8UHHUU, MemuJiIKapbiHoM) — opraHiyHa peyo- ‘
BMHA 3 rpyny OQHOATOMHUX cnupTiB. XimiuHa dop-
myna C,HsOH, monapHa maca 46,068 r/monb, ryctuHa
0,7893 r/cm?® (20 °C). Lle 6e36apBHa, Npo30opa, neTka,
nerkosavMmcTa pifnHa, Ma€E xapakTepHui 3anax i
nekyunii cmak. [lobpe 3millyeTbcA 3 BOAO, € rAPHUM PO3UMHHMKOM ANA 6araTbox
OpraHiyHMX peyvyoBUH (Hanpuknag, »KMpiB, ankanoigis, xnopodinis, rnikosuais,
edipHux onin). ke GionoriyHe 3HaUeHHA L€l XimiuHOI cnonyku?

3MICT

flka 6ionoriuHa ponb eTaHONY ANA OpraHismy noANHN?

EtaHon gna opraHiamy nogvHM He € MOBHOK MipOK KCEHOBIOTMKOM — UyOo-
pifHO peyoBUHO. EHOO2eHHUl emaHo YTBOPKETLCA B KNITUHaX MNif yac o6miHy
BYrneBofiiB abo B TpaBHOMY KaHarni 3aBAsKku npouecam 6popfiHHsA. Tak, 3a foby B Ku-
LIEYHUKY NIIOAMHMN CMHTE3Y€eTbCA 6nm3bKo 1,0 — 1,5 F eHaoreHHoro etTaHony. ETunosui
CNUPT — e PO3UYMHHIMK AR 6araTboX OpraHiYHUX PEYOBUH; OOPE PO3UMHAETLCA Y
BOfi 1 »KMpax, TOMy € He3aMiHHUM YMHHUKOM MeTabonismy. Lei cnupT 6epe yyactb
y perynauii NPOHNKHOCTI KNiITUHHUX MeMbpaH, eHepreTyHoMy obMiHi (nig yac pos-
Knagy 1 cnonyku BUBINbHAETbCA 61M3bKo 29 KK eHeprii), y cMHTe3i HelpomepiaTo-
piB (godamiH, cepoToHiH, HopagpeHaniH) Ta HelpomoaynAaTopis (eHgopdiHM). BmicT
BHYTPILIHbOrO €TaHoMy MiATPUMYETbCA GaraTbMa MeXaHi3MamMy Ha MEBHOMY PiBHi.
Y HOpMi y opraHi3mi NoAUHY MiCTUTbCA 611M3bko 0,001 — 0,015 r ciMpTy Ha 1 1 KPOBi.

Ek302eHHUli emaHoO/ B OpPraHi3m NIOAUHY HAaAXOAUTb 34e6iNblworo 3 ankoronb-
HVMW HaMoAMMW, WO MOZINATb Ha MilHi (ropinka, KOHbAK, BiCKi), cepegHbOMILHi
(LuamnaHcbKe, BUHO, MeOBYXa) Ta claboankoronbHi (NM1BO, KBac, Kymuc, cuap). Mia-
BULLEHNI MOHaA MPUPOAHY HOPMY BMICT €TaHOMy NOPYLUYE MNPUPOAHI MexaHi3mu
YTBOPEHHA 1 perynAuii afkoroao B CaMOMy OPraHi3Mi Ta CNpUYMHAE Pi3HOMAHITHI
pOo3Maan BHYTPIWHbOKAITUHHOrO 06MiHY. HaiBaXXnMBIilLMMM 3 HUX € TaKi: YLIKOLXeH-
HA MemOpaH, NopyLlleHHA FOPMOHANbHOT Ta IMyHHOI CUCTEM opraHiamy, nepebiry
OKMCHO-BiJHOBHIX NPOLIeCiB, MPOLIeCiB eHeproyTBOPEHHA Ta CMHTe3y Oinkis i ninigis,
06MiHY HellpomegiaTopiB, AeHaTypauia 6inkis.

OTXe, eHAOreHHN eTaHON € YNHHUKOM MeTaboniamy NoAnHN,
a eK30reHHWI eTaHoN NPY3BOAUTb AO HEraTUBHMX 3MiH MOro 3araabHOro
06MiHY peyoBVH Ta eHepril.



Aku wnax etaHony B opraHismi noguHn?

MoTpannaoum OO opraHiamy noaUHN Yyepe3 TpaBHY CUCTEMY, €TaHON LWBUAKO
BCMOKTY€ETbCA. BXe y WnyHKY nornnHaeTbca 20 % eTaHONY, @ y TOHKOMY KULLEYHUKY —
80 %. Jani Kpi3b CTiIHKM TPaBHOro KaHany MOJIeKYNn CAMPTY NOTPanAtoTb Y KPOB i
HagXxoAATb [0 MeyiHKW. Y KNiTUHaX LbOro opraHa BifbyBa€eTbCA OKNCHEHHA eTaHory.
3 NeyiHKM B KPOB MOXe HaaXxoAuTu eTaHon abo npoayKTu MOro MoBHOro (Bopa 1
BYFNEKMCAMI ra3) Yn YacTKOBOro (aueTanbAeria) posknagy.

MepeBaxHa YaCTUHa CINPTY KOHLIEHTPYETHCA B FOTIOBHOMY MO3KY, MEHLUA YacTu-
Ha — B JlereHax, cenesiHui, HMpKax. BUcCoKi KoHUeHTpaLil eTaHoNy cnocTepiraloTbCcA
TaKOX y ceKpeTi nepeaMiXypoBOi 3a103U Ta AEYKAX, YNHAYN TOKCUYHWUI BNIB Ha CTa-
TeBi KNiITMHW. MoneKkynu eTUIOBOro CANPTY MaloTb Masli PO3Mipy, TOMY N1erko NPOHU-
KaloTb Kpi3b NnaueHTy 11 NOTPanAloTb y KPOB nioay.

Hanbinblua yacTrHa eK30reHHOro afikorosio, Wo MOorNHAETLCA (a e 90-98 %),
6epe yyacTb B 0OOMiHi peuyoBWUH, i NLIe He3HaUYHa Noro YacTnHa (2 — 10 %) BuginaeTbcs
i3 opraHiamy B He3MiHHOMY BUFAA i3 ceyelo, NOBITPAM, MOTOM, CIMHOO, deKanisamu.

MabyTb, BCi ntogn 3HaloTb, WO aNKoronb WKIgANBKWIA, ane Mafo XTO PO3yMi€, AK
BiOyBa€eTbCA MeTabos1i3M aNnKorosto B OpraHiami i yHacniJok Yoro came BUABNAETbCA
HeraTMBHWI BNAMB CNUPTY. [lepeTBOpeHHA eTaHosy — Le cklagHa 6ioximiuHa cykyn-
HiCTb NpoLieciB, Lo BiAOYyBaOTbCA B AeKinbKa eTanis nif fi€to pisHux depmeHTiB (in1. 44).

| eman. OKNCHEHHS1 anKoron B ale-
1. Ankoronbpe-

Tanbaeria (etaHanb, ouToBUI anbaerin). Lle (C,HsOH) rigporeHasu
- . . - 2. Ankoronb-
XiMIYHO fy»e aKTUBHUIN Ta PYHKLiOHANbHO <+ okevpaza
BaXKNIMBUI MeTaboniT, BOAHOYAC TOKCMYHA A“e'?acﬂ":gg"H’)*e"“ 3. Karanasa
pPeUOBMHA 3 BMPAKEHUM KaHLEPOTreHHUM <= pnunerinnerigpo-

EtaHoBa Kuciora
(CHsCOOH)

BNAMBOM. AueTanbanbierig Yy AeCATKU reHasun

pasiB TOKCUYHIWKUIM 3a eTaHon. Poswe-
MJeHHA HagAuWKy OuTOBOro anbgerigy EyFaKioi [Bona
3[iMCHIOETbCA TPbOMA LWAAXAMU: ras (CO,) (H;0)
1) 3a Aonomorow pepmeHTiB ankorone- In. 44. Cxema meTaboniyHoro posknagy

AerigporeHas, Wo BiAbyBa€ETbCA B MiTO- eTaHony B KNITUHAX NeviHKN
XOHAPIAX KNITUH MeYiHKM (OKMCHEHHA

6n13bko 80 % eTaHONy); aKTMBHICTb YCix depmeHTiB 3anexuTb Bif BiKy, CTaTi,

reHeTUYHOT CXUTbHOCTI, PaCOBOI HANEXHOCTI, PeryiapHOCTI BXUBAaHHA afikorosio;
2) 3a yvacTi ankoronbokcupaasmn (uutoxpom P450), abo MiKpocoManbHOI eTaHo-

OKMCHIOBaIbHOI CUCTeMU, ToKanizoBaHoi B He3epHUcTIl EMNC (go 15 % eTaHony);
3) 3ayuacTi KaTanasu B nepokcmcomax (0o 5 % etaHony).

Il eman. OKNCHeHHA aueTanbAaerigy Ao aueTaTy 3a yyacTi depMeHTiB aueTanbie-
ripaerigporeHas.

Il eman. OkncHeHHsa aueTtaty go CO, i H,0. He3HauHa yacTMHa aueTaTy BKIoYa-
€TbCA B UMKN Kpebca abo BUKOPUCTOBYETLCA A1 CUHTE3Y KMUPHUX KMNCIOT, XonecTe-
pony Ta iH.

OTXXe, NepeTBOPEHHA eTaHONY BigOyBaeTbCcA MepeBa)KHO B MeuyiHLi 3a
CXeMOI0: afIkorofib — aueTanbierig — auerat — BoAa W BYrNMeKUCIUNA ras.

Y yomy BUABNAETbCA HEraTUBHUI BMINB afkorosnio Ha 340poB’a niognuHN?
MepuvunHa Bke 300 poOKiB BM3HAya€ afnKkorosib AK OTPYTY, WO YMHUTb fil0 Ha
HEepBOBY CMUCTeMYy i BCi OpraHu OpraHisamy f0AVHW, PYMNHYKUN iX CTPYKTYpPY Ha

§ 22. HeraTMBHUI BNVB afikOroOMt0 Ha 340POB’A NIOAVHMN
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KNITUHHOMY I MONEKYNAPHOMY PiBHAX. 3a CTyneHeM BrJIMBY Ha OpraHiam NOANHN
HaneXunTb 10 YeTBePTOro Knacy He6e3neyHnx peyoBurH (Pa3om 3 amoHiakoMm, HadTa-
NiHOM, CKMNNAAPOM, aLleTOHOM), Lo 3a BiAMOBIAHUX YMOB CMPUYMHAIOTb rOCTpe Mno-
pyLlueHHA 300poB’A abo 3arnbenb opraHismy.

Tokcu4yHuli ennue. ETaHON HanenTb A0 rPynM 3aranbHOTOKCUYHUX OTPYT, WO
BUABMAE Pi3HOOIYHMIA BNAMB Ha BCi OpraHu, 0cob/MBO Ha LieHTpanbHy HEPBOBY CU-
ctemy (LUHC), neuviHky Ta cepueBun m’'a3. ETaHon Ta oUTOBMIA anbAerig CNpUYMHAITDL
ANIKOTOJIbHi YpaXKeHHA NigWwayHKOBOI 3a71031, HUPOK, IereHb, CUCTEMN KPOBOTBOPEH-
HA, CNPUAITb PO3BUTKY PpepymoaediynTHOT aHeMi.

HapkomuyHuli ennue. BcecBiTHA opraHizauia oxopoHu 3gopos’a (BOO3) we y
1975 p. cneuianbHUM pilleHHAM 3aTBepAnIa BUCHOBOK MPO Te, WO eTaHOoN — Lie Hap-
KOTUK, O PYMHYE 340POB'A HaceneHHA. ANKOrosb € NCUXOAKTUBHOIO PEYOBUHOL,
wo snausae Ha LHC i cnpnyumHAe 3BUKaHHA 1 3anexHicTb. [puemHi BiguyTTA nNicna
BXMBAHHA aJIKOroJil0 NMOSACHIITLCA BMPOOeHHsAM eHaopdiHiB (Henpomoaynatopu,
|0 BMIMBAIOTb HA EMOLIHNI CTaH), fodamiHy (HelpomegiaTop, WO aKTUBYE LLEHTPY
3a[0BOJIEHHA) Ta raMMa-aMiHOMaC/IAHOT KNCNOTU (OCHOBHWIA raibMiBHUIA HelipoMe-
giatop LIHC) y mo3Ky. 3a perynApHOro BXnBaHHA NPUPOAHNI CUHTE3 LIUX PEYOBUH
N BHYTPIWHbOrO eTaHOMNy MPUrHIYYyETbCA, Yepe3 Le notpeba opraHiamy B ankoroni
NOCTINHO 3POCTaE.

KanyepozeHHuli ennue. MixxHapofHa areHuia 3 BMBYEHHA paky (aHrn. Inter-
national Agency for Research on Cancer ) BigHecna eTaHON y CKNafAi aIkOrofbHWX
HanoiB Ao KaTeropii 1. [lo Wi€l rpynu HanexaTb PevyoBUHM, WOJO AKNX iCHYIOTb A0-
CTOBIPHi BiJOMOCTI NPO KaHUepOreHHICTb Ail Ha opraHiam noguHU. MOTYXKHY KaH-
LeporeHHy Lil0 YNHUTb He TiIbKM OCHOBHUWN KOMMOHEHT CAMPTHOrO eTaHon, a 1
aueTtanbAerig — NPOAYKT, WO YTBOPIOETLCA BHACNIAOK Moro metaboniyHoro po3sie-
nneHHs. EtaHon 1 auetanbgerig 36inbluyoTb pU3NK PO3BUTKY paka TPABHOMO KaHay,
NigLWAyHKOBOI 3251031, NeYiHKK. Y XiHOK aueTanbaerif YNHUTb KaHLEepOreHHy Aito Ha
OpraHu cTaTeBoi CUCTEMU 1 MOJSIOYHI 331103 M.

MymazeHHuil énlue xapakTepHU He ANA eTaHonNy, a Ana auetanbaerigy. Moro
Monekynun npueanytoTbca o OHK, nopylwyoumn Takum YMHOM TPaHCKPUNLiO reHiB.
JocnigxeHHA BUABMAN, WO BMIMB anKOorosiio YLLKOAXKYE XPOMOCOMMU y CTOBOYPOBUX
KNITUHaxX KPOBI.

TepamozeHHull ennue. ANKOrofb BBaXA€TbCA TEPATOreHOM TOMY, L0 MOXe
CNPUYNHATY Baau PO3BUTKY MJoAy, MOLWKOAXKYBATM eMOpPiOHM i BNANBATA Ha AOro
reHeTUYHWIA MaTepian. Y BaXKKUX BUNafKax CNpuae PO3BUTKY (hemasbHO20 as1K020/1b-
Hozo cuHOpomy (aHrn. Fetal Alcohol Syndrome, FAS), wo xapakTepusyeTbca aHoMari-
AMU 06NMYYA, BiLCTaBaHHAM Y PO3BUTKY, BaflaMy cepLs, CeYoBUIiNbHOT 1 cTaTeBOl
CMCTEM TOLLO.

OT)Xe, eTaHOJ — Lie OpraHiyHa PevyoBUHa 3i WKIAAMBUM TOKCUYHUM,
HAaPKOTUYHUM, KaHLEPOreHHNM, MyTaFeHHI/IM " TepaToreHHM BrJINBOM
Ha 340pPOB’'A NOANHN.

RIANBbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. Ankoronb Ta Mipu Npo oro KOpUCTb

3acTocyinTe 3HAHHA N CNPOCTYMTE HaMOWMPEHiLWi Midy NPO KOPUCTb anKkorosio.



3micT CnpoctyBaHHA
Mi¢ 1. Ankoronb gonomarae B pasi 3actyau
Mi¢ 2. Ankoronb noninwye HacTpiii, 3HiMa€e BTOMY i1 cTpec
Mi¢ 3. NMomipHi f031 CNNPTHOTO He WKOAATb 340POB’10
Mid 4. AnKkoronb 3HUXKYE PU3NK CepLEBO-CYANHHNX 3aXBOPIOBaHb
Mi¢ 5. Ankoronb 3irpisae
bionoria + Jlitepatypa. AnNKoronb Ta 3aj1eXKHicTb

AMepUKaHCbKNIA NUCbMeHHVK ek JIoHOoH (1876-1916)
nucaB: «XMislbHe 3a8XX0U NPOCMA2AE HAM PyKU, KOAU HAC chim-
Kana Hesdaud, KOJu MU emomJsieHi, U 8Kasye Hao038u4alHo sea-
Kuli 8uxio 3 mako2o cmaHosuwa. Ane obiusaHKU Ui ¢panbuiusi:
obmaruse OyuiegHe nioHeceHHA, i3UYHA cud, AKYy 80HA 06IUSE,
npumapHi. 1i0 8nUBOM XMislbHO20 MU 8MPAYAEMO CNPABXKHI
yA8J1eHHA NPO YiHHICMb pedeli». YoMy ankorosfib BU3HavaoTb AK
NCUX0AKTNBHY PEUYOBUHY?

CTABJIEHHA

Bionoria + AHrninicbka moBa. HeraTuBHuin BNNB eTaHONY

Po3rnsHbTe intocTpadito, 3pobiTb Nepeknag i 3anoBHiTb Tabnuuto. O6rpyHTYNTE
CYOPKEHHA NPO HEeraTVBHUI BMIUB BXMBaHHA afIKOrofto Ha OpPraHiam NioguHM.

Impaired  Wemicke-Korsakoff
Memory ~_ Syndrome
Losser Ability

HasBa Bnnue
opraHiB aNkoroso

to Focus Bleeding

—_

Vision Changes — Esophageal Varices

Alcoholic Car- Anemia

diomyopathy <
Liver Damage \Heart - Chronic Fatigue

Cirrhosis . |
| | W \ = Ataxia
Liver Disease '
Hepatitis

Alcoholic Neuropathy

Pancreatitis , Nervers

_Chronic
Stomach Gastrits

Pancreas

PE3Y/ILTAT

3aBAaHHA ANA CAaMOKOHTPOJTI0

1. Lo Take ankoronb? 2. AKe NOXOAXKEHHA eTaHOosY B OpraHi3mi niognHu? 3. Ak etaHon
1-6 | nownpoeTbca B opraHismi noanHun? 4. le B opraHiami noguHu BifbyBaeTbCA OCHOB-
He OKMCHeHHA eTaHony? 5. YoMy eTaHON € OTPyTOIO? 6. YOMYy eTaHON € HAPKOTUKOM?

7. flka ponb eTaHONY ANA OpraHiamy moanHK? 8. KW LWAX eTaHOoMy B OpraHi3mi nio-
AnHN? 9.Y YoMy BUABNAETbCA HEraTVUBHUI BNMB ankorosio Ha 340POB'A NIOANHN?

10. O6rpyHTYITe CYAXKEHHS NPO HETaTUBHWI BMN/VB BXMBAHHA afiKOronto Ha opra-

10-12 |
Hi3Mm filoanHN.

§ 22. HeraTBHUI BNMB aNKOrOJ0 HA 340POB’A NIOAVHMN
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LlJoce 6e3minecHe, Heducme, ioKe U cMepotoye cmaso
0714 /1to0ell 3a0080J1eHHAM | Hasimb HeObXiOHICMIO XXUMmMmA.
X. B. [yepenaro, Himeuybkul nikap

§ 23. HETATUBHUI BMJIVB KYPIHHA HA 3[JOPOB'A
NIOAUNHU

OCHOBHi MOHATTA N KNO4YOBi TepmiHn: HikoTuHoBa 3aneHicTb. HikoTuH.
TIOTIOHOKYPiHHA.

MpuraganTte! Lo Take ankanoign?

X Momipkyiite!

Tiomion cnpaexHiii (Nicotiana tabacum) - ofHo-
piyHa pocnnHa poauHmn MacnboHOBI, 3 AKOI JOOYBalOTb CU-
POBVHY ANA TIOTIOHOBUX BMPO6iB. BaTbKiBLWMHOK TIOTIOHY
BBaxatoTb bonigito Ta Mepy, a o €Bponu NOro 3aBes3nn ekc-
nepuuii X. Konymb6a. OCHOBHMM CKNafHUKOM TIOTIOHY € OT-
PYMHWI anKanoig HiKOTWH, Ha3BaHWI Ha YecTb ppaHLYy3bKOro
nocna M. Hiko, aknin y 1560 p. Hagicnas HaCiHHA TIOTIOHY 3
bpasunii go MNapwka. 3 Toro vacy " nNo4vanoca NOLMPEHHA
TIOTIOHOKYPIHHA, Bif AKOro HWHI B CBIiTi WOPIYHO BMUPAE
6nmM3bKo 6 MNH nofen. YKpaiHa Bif KypiHHA BTpauvae 100-120 TucA4y oci6, wo
cTaHoBUTb 13 % ycix cmepTen. I3 H1X 10 TMCAY — Bi MaCMBHOIO KypiHHA. Yomy X niogn
[OOPOBiNbHO cebe OTPYIOKTb 11 CTAOTb 3aNEXHUMU Bif, HIKOTUHY?

3MICT

Ik BUHMKAaE TIOTIOHOBA 3aNeXHicTb?

3rigHO 3 MiXHapopHow Knacudikali€o 3axBOPOBaHb TIOTIOHOBY 3aNeXHiCTb
BKJIOUEHO 0 po3giny «[lcuxiyHi (i nosediHKko8i po3/1adu 8HAC/TIOOK 8XUBAHHA NCUXO-
aKkmueHUX pe4osuH». Liei BupA 3anexHocTi KnacuoikytoTb AK po3naj ncuxiky Ta nose-
AiHKM BHACNifOK BXUBAHHA TIOTIOHY, WO MiCTUTb HIKOTUH.

HannowwnpeHiwmm cnocobom BXKUBaHHA TIOTIOHY 1 HIKOTUHY € MIOMIOHOKYPIHHA.
€ We KypiHHA KanbAHY, >KyBaJIbHNI | HIOXaNbHWI TIOTIOH. B 0CTaHHI pOKK NowmpoeTbea
TaKkui cnoci6, Ak setiniHe (Big aHrn. to vape — Banxatv Ta Buamxat napy). Lle po6y-
BaHHA HIKOTUHY B NpoLeci NapyBaHHA apOMaTM30BaHOI PiAVHN eNIeKTPOHHUX CurapeT
(in1. 45). TTounHaKOUmM «<KypuUTU» ENEKTPOHHI CUrapeTu, 4iT1 Ta MONOAb MacOBO CTalOTb 3a-
NeXHUMWN Bif HIKOTNHY. KpiM TOro, BenniHr NpMBYaE A0 TIOTIOHOKYPIHHA | € CBOEPIAHNM
MICTKOM ANA nepexogy A0 3BUYaiHUX LiUrapok.

HikoTuH - ue ankanoig, AKUn cnpuumn-  Kamepa
HAE 3aNIeXHICTb | € MCUXOAKTUBHOW pe- :;IQ:E:;. Posnuniosay (icfmgﬂ?g
YOBUHOI. 3BMKAHHA 3yMOBJIeHe TUM, L0
HIKOTVMH CMpUWA€E BUBINIbHEHHIO JodaMmiHiB,

. |
AKI  30yIXKYIOTb LEHTPU 3a0BOJIEHHA B Cripanb BMOHTOBaHMiA
. . . i aAKyMyJiaTo
MO3KY, i MPUrHiuyye Aito pepmeHTy (MOHO- HarpiBanHsa yMynatop
Kancyna 3 Perynartop

amiHoKcmpasu), Akum ix pynHye. JliognHa
BifjuyBa€ Haconofy i BiguyTTA 3aJ0BOJIEH-
HA Big KypiHHA. Came Ue 1 NpU3BOAUTb OO

HIKOTUHOM Hanpyrv

In. 45. BynoBa eneKTPOHHUX curapeT
nepLIoro NOKOMiHHA



3BMKaHHA. [nA NigTpMMyBaHHsA BiAUYyTTA 3a40BOJIEHHA NOTPiOHe 36inbLUeHHA [03U 1
YaCTOTN HAOXOOKEHHSA HIKOTUMHY.

HikoTHOBa 3aneXHiCTb € CKMagHOW KoMOiHauielo 6ioxiMiuHMX peakuin B
OpraHi3mi, a TakoX reHeTUYHUX YNHHKKIB (reH CYP2A6, wo po3TalloBaHuin y 19-i
napi Xxpomocom 11 BignoBifae 3a cmHTe3 depmeHTy unToxpom P-450), HabyTux dopm
noBefiHKM Ta couianbHUX BnAMBIB. OCHOBHMMW MCUXONOTIYHUMM N CoLiaNbHUMMN
NPUYNHAMN KYPIHHA €: MCUXONOTiA HAaTOBNY, CTPeC, HYAbra, UikaBiCTb, HacNigyBaHHA
[opoCnnM, HeroBara o cebe, cnabka BOJA, HEBMIHHA 3HIMaTU CTpec, GakaHHA

nogob6aTnca 1 BiANOBIAHICTb iMiAXy Ta iH.

OTXXe, HIKOTUHOBA 3a/IEXKHICTb — Lie NCUXIYHUI | NOBeAIHKOBUI po3nag
YHaCNifoK BXUBAHHA BMPOOIB, WO MICTATb HIKOTUH.

Aki 3aranbHi 0co6nMBOCTI Aii HIKOTUHY Ha opraHiam noguHN?

HikoTulH — op2aHiyHa HimpozeHOBMICHA pe4yos8uUHd, W0 Halexums 00 asKasaoiois.
3a ¢i3MYHMMM BNACTMBOCTAMU HIKOTUMH — Le MaciAHWCTa Neky4va piguHa 3 ripkum
NPYCMaKoM i HEMPUEMHMM 3aMaxoMm, LOOPe PO3UMHAETHCA Y BOAI 1 OpraHiuHUX pos-
YMHHUKaX. 3a XiMIYHOIO NPUPOAOIO € HITPATHOK OCHOBOIO, LLO pearye 3 KMcnoTamm 3
yTBOpPeHHAM conel. XimiuHa dopmyna HikoTuHy CioHuN,.

3aBAAKM CBOIM BIACTUBOCTAM HIKOTMH J0O6pe BCMOKTYETbCA C/IM30BOK 060-
JIOHKOIO POTOBOT MOPOXHUHM, ANXANbHUX LWAAXIB, WIYHKOBO-KMLIKOBOrO KaHany Ta
WKipHMMW NoKprBamu. [lani HagxoaunTb y KPOBOHOCHE PYC/0 1 WBUAKO NePEHOCUTb-
€A KpoB'to. Bxke uepes 10-20 ¢ nicnA BAWXaHHA TIOTIOHOBOIO AUMY HIKOTUH fOCAra€e
LIHC. Ha BigMmiHy Big 6araTtbox iHLUIMX TOKCMHIB Liel ankanoif NpoHUKaE Kpi3b remato-
eHuedaniuyHnin 6ap'ep Ha MeXi MiX KPOB't0 CyAUH | HePBOBO TKaHMHo LIHC.

Lis HIKOTVMHY Ha opraHi3m € 0o3o3asnexHor. Mani
0031 HIKOTMHY MaloTb MCUXOCTUMYNIOBaNbHY Ail0 Ha
KOpPY rONIOBHOIO MO3KY, CMPUAIOTb CeKpeLii agpeHarniHy,
NiABULLYIOTb PiBEHb FNIOKO3U B KPOBI. Lle NoACHI0ETb-
CA aKTUBaUi€l0 ayemusxosiHogux peyenmopis, 110
3abe3neuyloTb nepefavy HepBOBUX iMMyNbCiB yepes
cuHancu (in. 46). Benvki o3 HIKOTUHY AiloTb NogibHo
0O BiJOMOI OTPYTU Kypape, Wo napanisye M’A30By cu-
CcTeMy. 3@ BUCOKOI KOHLEHTpaLil MONeKyIn HiKOTUHY
610KyI0Tb aLeTUIXONIHOBI peLenTopwy, WO € MPUYNHOI0
NOro TOKCUYHOCTI.

CnctemaTnyHe BMBYEHHA Jil HIKOTMHY Ha XXMUBWW
opraHiam gano nigctaBy BYEHUM MPUMYCTUTL 080¢has3-
Hicmb peakyili opraHiamy Ha oro BxKuBaHHA. CnoyaTKy BUABNATLCA MigBULLEHA
noApasnuBicTb i 30yANUBICTb CUCTEM | OpPraHiB, a NOTIM Lieil CTaH 3MIHIETbCS NpU-
FHiYEHHAM.

Binblwa yacTHa HikoTUHY (6n13bko 90 %), WO NOTpanuB B OpPraHi3m, 3a3Hae b6io-
TpaHchopmallii y neviHui, MeHWwa — MeTabonizyeTbcA B HUPKax i nereHsx. MNepiog
pO3Kagy HiIKOTUHY B OpraHi3mi noanHM CTaHOBUTb 611M3bKO 2 rog,.

In. 46. HikoTuHOBUI aueTun-
XONiHOBMI peLenTop, Wo
bopmMye NOHHMI KaHan

OTXe, HIKOTUH — peYoBUHA, ANA Ail AKOI XapaKTepHi
[0303anexHicTb, ABOdA3HICTb peaKLUil.

§ 23. HeraTMBHMWI BNAUB KypPiHHA Ha 300POB'A NIOAUHN
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Y yomy nonsAra€ HeraTMBHWIA BI/IMB TIOTIOHOKYPIHHA Ha OopraHism nioguHn?
TIOTIOHOKYPIHHA — 80UXAHHA OUMY MJTiIlO4Y020 BUCYWEHO20 JIUCMA MIOMIOHY. YA
LIKOAa KYpPiHHA NOB’A3aHa Hacamnepes 3 NpoLecoM CrnasitoBaHHA TIOTIOHY 1 YTBOPEH-
HAM UMY, WO BAMUXAETbCA. 3 TIOTIOHOBUM AVMMOM B OPraHi3m niogvHy1 nNoTpannaioTb
COTHI XiMiYHUX PEUYOBUH, BINbLUICTb 3 AKUX YMHATDL LWIKIANMBY Ail0 HA OPraHi3m NoaVHN.
Lle HIKOTWH, YagHWUI ra3, CUHUIbHA KUCNOTa, pagioakTuBHI enemeHTn (MonoHin, PagoH),
CMoNyKuM BaxkKux meTanis (Mntombymy, Kagmito), edipHi macna, cnnptu (MetaHon, byTa-
Hon), anbperian (bopmanbperin, aueTtanbaeria) Ta iH. lloHag 40 pe4oBUH YNHATD KaHLe-
poreHHy fito, TO6TO CTUMYNIOIOTb YTBOPEHHSA | PO3BUTOK 3M10AKICHUX (PaKoBUX) MyXJIVH.
HikoTvH He BnncaHuii fo odiliiHOro nepeniky KaHueporeHHUX pevyoBuH. Haykosa
nitepaTypa CBiunTb, WO HIKOTUH He CMPUAE PO3BUTKY paKy B 340POBUX TKaHUHaX i
He Ma€ MyTareHHMX BIIaCTUBOCTEN, ane NPUCKOPIOE PICT i Mirpauilo HaaBHUX PAKOBUX
KNITUH, @ TaKOX CMPUAE NepPeTBOPEHHIO AeAKNX NepeapakoBmX KNITUH Ha paKkoBi.

TIOTIOHOBMIA [UM YMNNIVMBAE rnepeaycim Ha OuxasabHy cucmemy. MoynHaeTbcA 3
TOrO, L0 TIOTIOHOBMI VM KOHTAKTYE 3i C/IM30BMMM 0O0NOHKaMM BEPXHIX AMXanbHUX
LNIAXIB, 3HWXKYIOUM TX OMiPHICTb A0 iHOeKUin. MpAMUM HAaCcNiZKOM KYpPiHHA TIOTIOHY
€ YacTi PWHITK, TpaxeiTv, GPOHXITN, XPOHiIUHi MHEeBMOHIi. Hanbinbw nownpeHnm
HaCNigKOM TIOTIOHOKYPIHHA € pakK fiereHb.

KypiHHA Hap3BMYaMHO WKIANVNBO BMMBAE Ha CTaH KPOBOHOCHOI cucmemu. Ye-
pe3 3BYXKEHHA CyAUH Mia Oi€0 HIKOTUHY MOXe MOPYLWUTUCA XUBEHHA CepLEeBOro
Mm'a3a. Kpos, WO UMPKYIOE B OpraHi3mi NoguHN, aka Kyputb, 36i4HeHa Ha KMNCEeHb,
TOMY Lo 6n13bKo 10 % remornobiHy 3B'A3y0TbCA 3 MOSIEKYIaMU YaJHOTO rasy 3 yTBO-
peHHAM Kapbokcuremorno6iHy. Jediunt KUCHIO 3yMOBIIIOE 3POCTaHHA PiBHA NiNiAiB i
XOnecTepuHy y KpOoBi, WO B NOAanbLlIOMy CNPUYMHAE CepLieBY HEJOCTaTHICTb Ta aTe-
POCKNepOTMYUHE ypaXKeHHA CYAWH. Y nofen, AKi KypATb Ha BiAMIHY Big ntogen, AKi He
KypATb, B 2-3 pa3u yacTile po3BrBaloTbcA iHPpapKT, cTeHoKapgia.

Mig yac TIOTIOHOKYPiHHA BMHNKAIOTb 3ananbHi NpoLecy OpraHis TPaBHOI CUCTEMMN
i, AK HAaCcNiQoOK, XPOHIYHi racTpUTW, EHTEepPUTU, BUPa3KK LWAYHKa 1 ABaHaguATMnanol
KULLIKWN.

CknafoBi TIOTIOHY 3ry6HO [1iloTb Ha Hepeosy cucmemy, CNPUYMHAYN B HilA pi3-
HOro pogy po3nagu. Y MoaunHN, AKa KypuUTb, CNOCTEPIraeTbCA 3HMMXKEHa PO3yMOBa
npave3aaTHiCTb, MOCNabnoTbCA Nam’ATb | BONIbOBI AKOCTI. Kpim Toro, BoHa BiguyBae
niABULLEHY APATIBAMBICTb, Y HEl NOpYLeHNA NPOoLecC 3aCMHaHHA, BOHA 4acTo Bifyy-
BA€ rofIoBHUN 6inb. [ig BNAMBOM CUCTEMATUYHOT Aii HIKOTVHY Ha CYAVHHY cucTeMy
rOSI0OBHOrO MO3KY PO3BMBAETHCA CKIEPO3 MO3KOBUX CYAUH.

TpvBane OTPYeEHHA OpraHiamy TIOTIOHOBUM AUMOM MOXe OyTV OfHI€l0 3 NPUUYUNH
nopyLeHHA GyHKLin eHOOKpUHHOI cucmemu. Bif KypiHHA HagMiIpHO NMOCUAIOETLCA
byHKUif WMTONOAIGHOT 3351031, NOPYLLYIOTLCA AiANIbHICTb CTaTeBMX 3a/103, BUPOOIeH-
HA TPOMHUX FOPMOHIB Ta iH.

3By»KEeHHA CynH OpraHiB cmameeoi cucmemu nif BNAVBOM KYPiHHA HEraTUBHO
NO3HAYaETbCA Ha PO3MHOXEHHI Ta fO3PiBaHHI CTaTeBUX KNITUH AK Y YONOBIKIB, TaK i y
XKIHOK, @ Yy BariTHUX CNPUYNHAE KNCHEBE rofiofyBaHHA MOAA i 3yMOBJIOE YCKNagHEH-
HA 11 BaAW BHYTPILUHbOYTPOOHOIO PO3BUTKY.

OTXe, AnxanbHa, KPOBOHOCHA, HEPBOBA, EHAOKPWHHA, TPaBHa,

CcTaTeBa CUCTEMW — Lie nepesik CUCTEM OpraHi3mMy, AKi HanyacTiwe
BparkaloTbCA Nif Yac TIOTIOHOKYPIHHA.



AIANbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. HeraTuBHMI BNANB TIOTIOHOKYPiHHA

Ha opraHi3M NoaNHN

BrnsHauTe 3axXBOPIOBaHHA CUCTEM OPraHiB IOAMHMY, WO BUHUKAOTb BHACTIAOK He-
raTMBHOIO BM/NBY TIOTIOHOKYPiHHA. 3aMOBHITb Tabnuuio Ta OBIPYHTYNTE CYAKEHHA
NPO HeraTMBHUIN BNANB TIOTIOHOKYPIHHA Ha OPraHi3mM nloanHN.

Cuctema 3axBoploBaHHA

HepgoBa

LuxanbHa

TpaBHa

KpoBoHoCHa

EHJOKpUHHA

CrateBa

bionoria + AHrnificbka moBa
Jxopox bepHapo Loy (1856 -1950) — BUZATHWIA aHrAin-

CbKUA ApamaTypr ipnaHACbKOro MOXOMKeHHA, naypeat Ho-

6eniBcbKoi npemii 3 nitepatypu (1925), ycnaBmBca AK NogMHa

Ha/l3BUYANHO rOCTPOro PO3yMy i MOBM, CXOXOi Ha S1e30 6pUTBU.

Y Hboro € Bupas3: «A cigarette is a fuck cable, at one end of which

there is a light, and at the other — a FOOL!». 3anponoHyinTe nepe-

Knag BMpasy N CBOE NOACHEHHA.

CTABJIEHHA

*’j Bionoria + NMcnxonoria. MNcuxonorisa HatoBny

»

OfgHUM i3 NpUKNagiB HePO3yMHOT MOBediHKN
€ «edpeKT HaToBMYy», Wo OyB focnigXeHnn dpaH-
uy3bknm couionorom flocmaeom Jle boHom
(1841-1931). YueHnin [oBiB, WO NOAKN, rpyny-
IOUMCb, CTalOTb OAHUM UiNMM i MOYMHAOTL MO-
BOAUTUCA MPOTUNIEXKHO A0 TOro, AK BOHU Jianu
6 HaoauHUi. CKynuin y HaTOBMi CTa€E WeapuMm, a
Wweapuin — ckynum, 60sry3 — CMiMBMM i HaBMaKw, NIOANHA, KA He KYPUTb, — MOYUHAE
KypuTU. IK HABUMTKCA He NifAABaTMCA WKiANUBMM BNIYBaM OTOYEHHA?

PE3VJIbTAT

3aBAaHHA 4N CAMOKOHTPOJIO
1. lLlo TaKke HiIKOTMHOBA 3aneXHicTb? 2. HaBeAiTb NPpUKNaan NPUYMH TIOTIOHOKYPIHHA.
1-6 |3.Lo Take HiKOTMH? 4. Ha3BiTb 0CO6MBOCTI BNAUBY HIKOTMHY Ha OPraHi3m oAVHU.
5. LLlo Take TIOTIOHOKYpPiHHA? 6. Ha3BiTb LWKigAMNBi peYOBUHY TIOTIOHOBOTO AUMY.
7. fIK BUHMKAE TIOTIOHOBA 3aneXHicTb? 8. fAKi 3aranbHi 0co6MBOCTI Ail HIKOTUHY Ha
7 -9 |opraHi3m nognHn? 9. Y yomy nonAra€e HeraTUBHUIM BNMB TIOTIOHOKYPiIHHA Ha opra-
Hi3M nloanHn?
10. O6rpyHTYyTE CYAMXEHHA MPO HEraTUBHWUIA BMJINB TIOTIOHOKYPIHHA Ha OpraHism
TOAVHMN.

§ 23. HeraTmBHMI BNAUB KypPiHHA Ha 340POB’A NIOAUHN
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Hiwo 8 xummi He Kowmye mak 0opo2o, Ak xgopoba i — dypicme.
3uemyHo Opotio

§ 24. HETATUBHUI BMJINB HAPKOTUKIB HA 3[0POB'A
NIOAUHU

OCHOBHi NOHATTA N KNOY0Bi TepMiHn: NcrXoaKTUBHI peyoBUHN. 3anex-
HiCTb Bif NCMX0aAKTUBHUX pe4yoBVH. HapKOTU4HiI peyoBuHN. HapkomaHis.

MpurapanTe! AKNA MexaHi3m BIIMBY HiIKOTUHY 1 €TaHONY Ha OpraHi3mM nognHmn?

"N BcTynHa Bnpasa

3icTaBTe MO3HauyeHi enemeHTU
6ynoBM CuHancy 3 iXHiMM Ha3Bamu, 3a-
MOBHITb TabNMUKy 1 OTpUMaiTe Ha3By
XBOPOONMBO MiABULEHOrO HACTPOIO, WO
€ OQHVM i3 CUMNTOMIB HAPKOTUYHOIO CUH-
Apomy: 1 — cMHanTUYHI Mixypui; 2 - nepega-
CMHaNTM4YHa MemOpaHa; 3 — NOHHI KaHanu;
4 — CMHaNTWMYHA WinnHa; 5 — nicnacuHan-
TUYHa MembpaHa; 6 — MofeKynu Helipome-
Aiatopis; 7 — MONeKynu peuenTopis.
1 2 3 4 5 6 7

3MICT

AKunin MexaHi3M BNMBY NCMXOAKTUBHUX PEYOBUH?

McuxoakTuBHi pevoBuHm (MAP) — peyos8UHU, WO BUKIUKAOMb 38UKAHHA Mad
(abo) 3anexHicme 3a yM0O8 CUCMEMAMUYHO20 8XUBAHHA IX JIOOUHOIO, 8HAC/IOOK
4020 3MiHIEMbCA T nosediHka. Lia rpyna peuyoBuH o6’efHye Taki KaTeropii, AK
HAPKOMUYHi pe4yoBUHU (NCUXOAKTUBHI pPeYOBUHU, 3a00POHEHI 3aKOHOAABCTBOM),
NCUXOmMpONHi pe4os8UHU (NCUXOAKTWBHI PEUYOBUHMU, WO € NiKapCbKMMMK npenapa-
TaMu) Ta npekypcopu (CMOnyKu, WO BUKOPUCTOBYIOTbCA Mif 4Yac BUPOOHMLTBA
NCUXOAKTUBHUX PEYOBMH).

Bci ncnxoaKTVBHI peuOBUHU XapaKTepu3yTbCA BNANBOM Ha AianbHicTb LIHC nto-
AviHu, Lli cnonyku npu3BogaTb [0 NPUTHIYEHHA UM 30yKEHHS HEPBOBOT AisNIbHOCTI,
BUHWKHEHHA rantouunHadin. MpaktuyHo yci NAP npAmo un onocepeakoBaHo 8njuead-
oMb Ha «cucmemy 8uHazopo0d» (aHrn. Reward System) — 0cobnuBYy CTPYKTypy ronos-
HOro MO3Ky, BiiNOBifanbHy 3a CTUMYOBaHHA H6aXkaHb | NOTATIB, 3aJOBONEHHA Ta iXHE
NO3WTUBHE MiAKPIiNAeHHsA.

OCHOBOIO CTUMYNOBANIbHUX ab0 NPUrHivyyBanbHUX edeKTiB Ail NCUX0AKTUBHMX
PEUYOBVH € iXHA N00ibHiICMb 00 NPpUpPOOHUX Helipomediamopig Ta 8njiue Ha cuHancu. Ll
PEUYOBVHY Ait0Tb Ha Nepefavy HEPBOBYX IMMNYIbCIB Yepe3 CMHANCK Pi3HUMK cnocoba-
MU: aKTUBaLia abo 6I0KyBaHHA peLenTopis, 36inblIeHHA ab0 3MEHLLEHHSA KiNlbKOCTi
HenpomepiaTopiB (peyoBUH, WO nepefalTb HEPBOBI CUTHANW Bil OQHOrO HeMpOoHa
O iHWOro yepe3 CUMHAMNTUYHI WiNUHKW), NPUWBKALLIEHHA abo CcnoBiflbHEHHA
HaAXO[XKeHHs HellpomefiaTopiB y CMHAMTUYHY WiNnHY, BIIMB Ha iX pepMeHTaTuB-
He pynHyBaHHA ab0 3BOPOTHE MOFIMHAHHA MepeAcMHANTUYHOK MeMbpaHotw. Ha-



npuknag, HiKOTUH BM/IMBAE Ha aLETUXONIHOBI peuenTopu, CNPUAE BUBINIbHEHHIO
nodamiHis, npurHiuye gito depmeHTy (MOHOAMIHOOKCMAA3M), WO iX PYMHYE.

BXXMBaHHA MNCUXOAKTMBHUX pPEYOBMH Befe [0 TaKMX HeraTMBHUX MNpPOABIB
NOBEAIHKN NIOANHN, AK MIOMIOHOKYPIHHA, AaJIKO20/i3M, MOKCUKOMAHIA, HApKOMuU3Mm,
HApPKOMAHis. 3arafibHOI 0COBNMBICTIO LIUX ABWLY € 3BMKAHHA Ta popMyBaHHA di3mnu-
HOT Ta (ab0) NCUXIYHOI 3aneXXHOCTi. 3aneXHicTb Bif NCUXOAKTUBHUX PEYOBUH —
ue KOMNJIeKc pizionoeiyHux i NCUXiYHUX A8UW, 34 AKUX 8XXUBAHHA peyo8UHU NOYUHAE
nocioamu 6inbW 8axsnuse 3HA4YeHHs 8 cucmemi UiHHocmeu JII00UHU, AHiXK iHWi hopmu
noseodiHKu, wio bynu paHiwe gaxnusiwumu 014 Hei. OCHOBHOI OMMCOBOI XapaKkTe-
PUCTNKOIO 3a1eXKHOCTI € 6aXKaHHSA BXKMBaTW NCUXOAKTUBHI PEYOBUHM. 3TiAHO 3 MiXKHa-
poaHuUM Knacudikatopom xBopobd MKX-10 BCi BUAN 3aNeXXHOCTI Bii NCUXOAKTUBHUX
peuoBrH KnacmdikyoTb AK «[cuxivHi Ta NoBefiHKOBI po3naamn BHACNiLOK BXKUBAHHA
NCUXOAKTUBHUX PEYOBMHY.

OTKe, NCUXOAKTUBHI PEYOBMHM Ail0Tb Ha OPraHi3M yepes «CUCTeMy BUHa-
ropof», 3MiHIOUYYM HEPBOBY AiANIbHICTb Ai€l0 HA NPOXOAXEHHA IMMYbCiB
yepes CMHAaMNCK, Wo NPU3BOAUTb A0 3BUKAHHA M BUHUKHEHHA 3aNeXHOCTI.

Ik popmyeTbCa 3aneXHicTb Bif HAPKOTNYHUX PeYOBUH?

HapKoTu4Hi pe4yoBUHMN - ye NCUXoaKkmueHi cnosyku, Wo: a) cnpassiame cne-
yugpiyHy Oito Ha LJHC (3acnokitinusy, cmumyso8asnsHy, 2a10YUHO2eHHY); 6) 30amHi
CNPUYUHAMU 3a71eXXHICMb | cCMaHoe1ame ceplio3Hy Hebe3neky 0715 300p08’s; 8) ix 3ako-
Ho0as4o 8HeceHO 00 CNUCKY HAPKOMUKI8. 3a xapakTepom BnavBy Ha LIHC ui peyoBuHu®
noAinAlTb Ha AeKinbka rpyn: 1) 3acnokitnusi (penpecaHTn) — Le oniatu 1 onioiaun,
MeTafloH, 6apbiTypaTtn Ta iH.; 2) cmumynosanbHi — Lie KoKaiH, noxigHi ebenpiny, am-
deTamiHu Ta iH.; 3) eanoyuHo2eHHI (GaHTAaCTUKK, Ncuxopeniku)— KaHabic (3 koHoni),
MecKaliH (3 KakTyca nopodopa), JICA, ncunouibin (3 rpmbis Mcinouibe) Towo. 3a
ouiHkamun BOO3, ctaHom Ha 2016 p. HANNOLMPEHILWNMW HAPKOTUYHUMIN PEYOBUHAMU
€ KaHabic, ampeTamiHm, KOKaiH, onioian N NCUXOTPONHI PEUOBMHMY, WO He NpU3HAYeHi
nikapem.

OCHOBHUMW WNAAXaMW BXKMBaHHA HAPKOTUYHUX PEUYOBUH €: @) KypPiHHA (KoHOoMNNA,
ralimiu, onin); 6) BHyTpilUHbOBEHHe BBeAEHHA (repoiH, KoKaiH, epeapoH); B) KOBTaHHSA
(kaHabic, kopeiH, JICO); r) BauxaHHA (KoKaiH, repoiH).

Cepef, HAPKOTMUYHUX PEYOBVH HabiNbly Hebe3neKy CTaHOBAATbL OniaTh (anka-
noign maky) Ta onioign (aHanoru i cMHTETUYHI NoxigHi oniatis). Lie mopdiH, KoaeiH,
repoiH, ¢peHTaHin. B aHrnincobKin MOBI CNOBOM «narcotic» No3HayaloTb NULLE Li peyo-
BUHWN. HapKomuku — xiMi4yHi pe4osuHU pOC/IUHHO20 ab0 CUHMeMUYHO20 NOXOO0XKEHHH,
WO CNPUYUHAIOMb 3MiHY NCUXIYHO20 CMAHY /II0OUHU, CUCMEMAMUYHE 8XXUBAHHSA AKUX
hopmye 3anexHicme 8i0 Hux. Ha3Ba «HapKOTVMKM» MOXOAWUTb Bif rpeubKoi Ha3Bwm
eNeKTPUYHUX cKaTiB poay Hapku. BeaxatoTb, WO TePMiH «HaPKOTUK» (rp. HapKomu-
KOC — Te, Lo NpU3BOAMTb [0 3auineHiHHA) Bneplue 3acTtocysas [innokpat ana onucy
PEeYOoBYH, WO BUKNNKAOTb BTPATY YyTAMBOCTI abo napaniu.

3a cyyacHUMU yaBneHHAMY, [if oniaTiB BifOyBaeTbCA Uepes CTUMYNAL eHAop-
¢iHiB (onmiaTHOI cMCTEMYM TONIOBHOIO MO3KY), AIKi MOBHICTIO ab0 YaCcTKOBO GJIOKYIOTb
CUHancK, Wwo nepefawTb iHPopMaLilo Big 00NbOBMX peLenTopiB. 3a HAPKOTUUHOI
3a1€XKHOCTI BHYTPILWHI Npouecn 06MiHy pevyoBVH CTAlOTb 3aJIEXKHUMU Bif PEUYOBUH,
Lo HagXoA4ATb 330BHi, iCHYBaTV 6€3 HUX OpraHi3M BXe He MoXe. AK HacNifoK BUHU-

§ 24. HeraTvBHUI BNMB HAPKOTUKIB HA 340POB’A NOANHN
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Ka€ CUHOPOM BiOMIHU (abCmUHeHMHuUU CUHOPOM): NOANHA, AKa NPUMUHWIA BXUBAH-
HS HAPKOTUKY, BiUyBa€E KOMMIEKC HEMPUEMHUX, a iHOAI 1 6ONiICHMX BigUyTTIB, WO i3
YacoM CMPUYNHSIOTE CMepPTb. [oaibHa 3aneXHicTb TArHe 3a cob0l0 TaKoXK CUHOPOM
mosnepaHmHocmi: Wob BUKAMKATY BaxaHWi NCUXOTPONHUI edeKT, wopasy noTpibHo
Aepnani 6inblie peyoBUHM.

OT>Xe, OCHOBOI 3a/IeXXHOCTI Bifj HAPKOTUKIB € BUHUKHEHHA CUHOPOMIB Bia-
MiHW 1 TonepaHTHOCTI Ta PopMyBaHHA Qi3NUYHOT N NMCUXIYHOT 3aNEXHOCTI.

Y yomy nonArae HeraTUBHUI BIUIMIB HAPKOTUKIB Ha 340poB’A nioguHn?

HapkomaHis — 3ax80plo8aHHsA, W0 Xapakmepusyemsca HenepebopHUM NOMA2OM
00 HAPKOMUKIB, UjO BUKJIUKAE 8 MAJIUX 003ax elihopilo, y 8e/UKUX — O2/TyWEHHS, HAPKO-
MUYHUU COH. IHWNMM CTOBaMU — Lie CTaH OTPYEHHA HAPKOTMKOM, LLIO XapaKTepU3yeTbCA
NCUXIYHOI | Pi3NUHOIO 3aNeEXHICTIO Big Ail Wi€l peuyoBUHN. Y Manux go3ax HapKOTUKNK
BUKI/INKAIOTb T. 3B. elihopito — MOMUITKOBE BifUyTTA BECENOLLiB, HACTPOLO, MPUEMHOTO 3a-
CNOKOEHHSA. Y BENMKUX KiNTbKOCTAX BOHW BUKJIMKAKOTb CTaH BMPAXKEHOTO HAPKOTUYHOIO
CN'AHIHHA, HAPKOTUYHUIN COH i HaBIiTb rOCTPI OTPYEHHA 3i CMepTeNibHUM KiHueM. [eAaki
HapPKOTUYHI PEYOBUHMN MOXKYTb BUKNMKATK iNt03iT i rantoumHauii.

AGCONIOTHO BCi HAPKOTUKM 33 CBOEID NPUPOAOI0 € OTPYTaMU, O BpaXatoTb YCi
opraHu, ane ocobnMBO CTPaKAaloTb rOSIOBHUN MO30K, MeUiHKa, cepLe, nereHi, HUp-
K1 1 cTaTeBi 3a5103u. BigbyBaoTbcs HE3BOPOTHI 3MiHM B 6Yj0Bi FOTOBHOIO MO3KY, SiKi
CNPUYMHAIOTD Pi3HI NCUXiYHi NOpyLIeHHA (amMmHes3ifA, MapaHos, Aenpecia), Npu3BoAATb
fo wnsodpeHii i gerpapauii ocobmnctocTi. Hapko3sanexHi cTpaxkgatoTb Yepes abcue-
Cuv i WKipHi 3axBOploBaHHA (eK3eMa, Ncopias), 3aXBOPIOBaHHA BeH (TpombodneobiT),
pyHYBaHHA 3y6iB, KiCTOK. Y ntofei, AKi BXNBaTb HAPKOTUYHI PEUOBUHU, 3HUXKYETb-
cA 601bOBUIA MOPIT, | BOHU He BifUyBalOTb O3HAK 3aXBOPIOBAHHSA, O PO3BMBAETHCS.
OHKonoriuHi XxBopo6u, Tyb6epKynbo3, NHEBMOHIf, iHGAPKTY, iIHCYNbTU, HUPKOBA He-
[LOCTaTHICTb, UMPO3 MeYiHKN, 3aXBOPIOBAHHA, WO NepefalnTbCA CTaTEBUM LUAXOM
(3MCLY), - ue paneko He NOBHWI NepenikK 3aX80PIOBAHbL, WO CyNnPOBOOXYIOMb HAp-
KOMaHit0. HapKOTMKM CTpaLLHi 3apaXKeHHAM KPOBi 1 TaKUMU CEPMO3HUMWN Hepyramu,
ak CHIA T1a renatnt B i C. Jo TOro X NigBULLYETLCA BPA3NUBICTb [0 Pi3HUX BipyCiB i
iHbeKLUin, Wo aye MoWVpeHi B HABKONNWHbOMY CepefoBULLi HapKo3anexHoro. Y
KIHOK, KOTPi BXMBAKOTb HAPKOTUKM Mif Yac BariTHOCTI, MOXKYTb HapOAUTUCA MepPTBI
BT abo X IiTK 3 OyXKe CepNo3HUMN Bagamu: KINLWOHOTICTIO, BIACYTHICTIO KiHLIBOK,
poswenneHum nigHebiHHAM, «3aayoto ryboto», fedekTamm BHYTPILLHIX OpraHis.

BaxxnmBo HaronocuTy i Ha TUX 3MiHax, Wo BigOyBalOTbCA 3 OCOOUCTICTIO HAapPKO-
3anexHoro. Mpobnemu B ciMT i Ha poboTi, He3[aTHICTb AO PO3YMOBOI AifNbHOCTI,
NMopyLIeHHA eMOLiNHO-YYyTTEBOT CKNaAoBOi NCUXiKW, NOBHA 6anayXicTb JO BCbOro,
[0 KUTTHA CBOTO i OTOYyUNX, JO 1XKi, 3a0BOMIEHb, HEGAaXKaHHSA Wo-Hebyab pobuTty,
BUMTUCA, NpaLltoBaT. CTpaxdatoTb Nam'aTb i 3ip. BuHMKaloTb npobnemu i3 3aKoHOM,
afpke 1031 POCTYTb, a 3[i6HOCTEN | 6axkaHHA NpaLoBaTN HEMAE, NOAM 3 HAPKOMaHI€E
KpaZyTb, 0OMaHIoTb, YTb Ha BCe 3apafy OfHiel fo3u.

TepMmiH KNUTTA NIOANHU, AKA BXUBAE HAPKOTUYHI PEYOBUHU, MEAUKN OLHIOIOTb B
10 - 12 pokiB, NpOTe BCe YacTile B NiKyBajbHi MPaKTMLi CNOCTepiraloTbCA BUNAAKHU,
KON Bif nepLuoi npobu Ao cmMepTi M1HAE 6 — 8 micauiB.

OTXXe, HApPKOMaHIfA — L& 3aXBOPIOBAHHSA, WO NO3HAYaETbCA Ha YCiX
CKNajoBuX 300POB'A i Befe A0 CMepTi.



BIANbHICTb
CamocTiiiHa po6oTa 3 Tabnuueto. MpuunHM 3aneXHOCTi Bif,

NCNXOAKTNBHUX pe4OBUH

Y MeguuuHi NPUAHATO rOBOPUTU NPO HAABHICTb BPOAXKEHOI CXWIbHOCTI A0 3a-
NEXHOCTI 1 dpizioNoriuHMx MexaHiamax B3aEMOAIT NCMXOAKTUBHUX PEUYOBUH 3 HENPO-
Megiatopamu. MNcuxonoria po3rnaga€ NCMXiyHi NPUYMH BUHUKHEHHA 3aNeXHOCTI, WO
noB’A3aHi 3 ocobnmBocTAMU ocobucTocTi. Colionoria pobuTb aKLEHT Ha coLiafibHUX
YMOBaX XUTTA. 3aN0OBHITb Tabnuuto 1 chbopmynioiTe BUCHOBOK NPO MPUYUHU BUHUK-
HEHHA 3aN1eXHOCTI Bif NCMXOAKTUBHUX PEYOBUH.

lpyna Mpuknagn YNHHUKIB

Qi3nyHi
Mcrxonoriyni
CouianbHi
Bionoria + Ictopisa. Oniym 1 BiliHn

JlioacTBO y3Hano Npo MCUXOAKTWBHI PEeYOBMHU
oyxe daBHO. Malxe B ycCiX BigoMux umBini3auiax
MOXHa 3HANTW 3ragkn NpPo BXMBaHHA HaPKOTUUYHMUX
peuoBuH. OfHaK 3 NPO6GNEMOIO HAPKOTMUHOT 3anex-
HOCTi NOAM 3iTKHYNUCA Nulie y Mepuin NosoBUHI
XVIII cT. Togi usa npobnema nepetTBopuiaca Ha nepiuy
Ta Apyry oniymHi BiHW. Lo Take oniym? Yomy ui Bili-
HW Ha3Banu oniymHUMn?

A a CTABJIEHHA
‘«2 Bionoria + Ximia. 3ano6iraHHA HapKomaHii

EHpopdiHM noanHa oTpYMY€E NPUPORHMM LNA- NH,
XOM Bifj CMOXWMBaHHA MEBHUX MNPOAYKTiB (nepelb
ynni, TipKMI WoKonag), NPOCyXOBYBaHHA MY3UKU, HO.
30KpeMa KNacUYHOI, CMixy, Bif 3aMiHATTA TaKMMU BU-
JaMuy CnopTy, WO NOB’A3aHi 3 TPUBANIUM HaBaHTaKeH-
HsAM (TeHic, 6ir, NnaBaHHA), Nig Yac 30CepemKeHHs
Ha MPWEMHUX OYMKax, emouisx, YnobneHnx Bupax
gisnbHocTi Towo. LWo Take eHgopdiHM 3 nornagy Ximii? 3acTocyiTe Wi 3HaHHA 1 CTBO-
piTb Nam’aTky «[Mpo GopmMyBaHHSA XKUTTEBMX HABMYOK, LLO 3anobiraoTb HapKOMaHii».

N
H

PE3YJIbTAT

3aBfaHHA ANA CAMOKOHTPOJII0
1. LLlo Take ncmxoakTuBHI pevyoBunHKU? 2. LLlo Take 3anexHicTb Bif NCUXOAKTUBHUX
peyoBnH? 3. LLlo Take HapKOTUYHI peyoBUHK? 4. Ha3BiTb OCHOBHI rpyny HapKoTWY-
HUX peyoBuH. 5. LLlo Take HapkomaHia? 6. HaBeaiTb Npuknagn 3axBoproBaHb, WO
CYyNnpOoBOAKYIOTb HAPKOMaHito.
7. KN MexaHi3M BMIMBY NCUXO0AKTUBHUX PEYOBUH? 8. K OPMYETbCA 3aNeXHICTb
7-9 |BiA HAPKOTUYHMX peyoBMH? 9. Y YoMy NonAra€ HeraTUBHWI BNIMB HAPKOTUKIB Ha
300pOB'A nognHN?
1012 | 10. flke 3HaYEHHA XUTTEBMNX HABMYOK Y 3amnobiraHHi HapKoMaHii?

§ 24. HeraTMBHUI BNIMB HAPKOTUMKIB Ha 340POB’A NIOANHMN
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Cmpec — ye apomam i cMak xumms.
laHc Cenve

§ 25. BM/JIUB CTPECOBUX YUNHHUKIB HA OPTAHI3M
NIOAUHU

OcHOBHi NOHATTA 1 Knto4oBi TepmiHn: CTPECOBI YHHUKU. Crpec-cucre-
ma. 3aranbHui1 aganTauiiHU CUHAPOM.

MpuraganTte! Lo Take romeocTas, aganTauis?

X Momipkyiite!

Mw 3BMKnn BBaXkaTw, WO CTpecC — peakuia op-
raHiamy Ha fiito HEMPUEMHOIO abo LWKiANMBOro YNHHYMKA.
Ane }i3nyHi HaBaHTa)KEHHSA 1 3aHATTA CMOPTOM — Lie YMH-
HUKM, WO MaloTb KOPUCHE 3HAaYeHHA AnA nanHu. Yomy
i 32 AKUX YMOB Lji YNHHWKM MOXYTb CTaTh CTpecoBUmmn?

3MICT

3a AKNX YMOB YMHHUKM Ha3UBaKOTb CTPecoBMMI?

0ns nogrHy cTpecopamm MoXyTb Oy T TprBase rofloflyBaHHA 3 METOI CXYAHEH-
HA, HaAMipHa KiNbKiCTb iKi | NIUTTA, NOCTiIlHa CaMOTHICTb @60 NPUCYTHICTb iHLWNX Nto-
Jew, BNBU KOHONIKTY abo OBrooyikyBaHe Hapoa»KeHHA AUTUHW. byab-AKi 3miHK B
XKUTTI NIOAWHMY, WO 3MYLLIYIOTb OpraHi3mM Hanpy»KyBaTUCsA, FOTYBaTMUCA [0 Aill Y HOBUX
ymoBax, 6yayTb cTpecopamu. MNpoTe ronoBHO 03HAKOM, L0 BU3HAYaE CTaTyC CTpe-
COpa, € NOPYLUEHHA BIAHOCHOI CTaNoCTi CKNagy M BNacTMBOCTEN BHYTPILHbOIO ce-
penoBuLia — FOMeOoCTasy.

3a npupofolo BNANBY YMHHUKW CTPeCy NIOAMHN NOAINAITb Ha rpynu: ¢isuyHi
(cneka, xonog, BiTep), XimivHi (BNNVBU BYrNEKNCIOro rasy, TOKCMHIB, conen), 6iono-
2iyHi (iHdeKUiNHI 3aXxBOpOBaHHA, HeCcTaya abo Hag/IMLLOK Ki, BMIMB Mapa3unTiB) Ta
coyianeHi (cTpax, Hebesneka, KOHONIKTL). 3a BUXiZHMM [Kepenom BMUBY CTPECOpY
MOXYTb OYyTU 308HIiWHIMU (eK302eHHUMU) (HAanNpviKnag, TpaBmu) I eHympiwHimu
(eH0o2eHHUMU) (HanpwuKnag, 6inb).

Bnnue cTtpecopiB 3aneXxunTb Bif, IXHbOT iIHTEHCMBHOCTI 1 TPMBANOCTI Ail, @ TAKOX Bif,
bi3nyHOro 1 NcuxonoriyHoro ctaHy opraHiamy. Tak, NO3UTUBHI eMoLii MOXYTb 3MeH-
LUNTW HEraTMBHWUIA TPUBANWIA BNAUB TPUBOTY 1 NepPeXrBaHb, a HeraTMBHI emouii —
NoCUNITK Jitl0 CneKkn Ha opraHiam. OfHaK He KOXeH BMuB BUKNMKAE cTpec. Cnaobki
BM/IMBU He MPUBOAATb [O CTPEeCY, BiH BMHUKAE NuLle TOAi, KON BMNAMB CTpecopa
(He3BMYHOTO ANA NOAMHM 06'€EKTA, ABULLA ab0 AKMX-HEOYAb IHWNX YNHHUKIB 30BHiLU-
HbOrO cepefioBYLLa) NepeBepLUYE 3BNYAHI MPUCTOCYBaNbHI MOXKINBOCTI OpraHiamy.

Omxe, CTPECOBI YNHHUKMU, abo cTtpecopm, — ue Oyab-AKi JOCTAaTHbO
CWMbHI BNAMBY MOAPA3HUKIB CEPEAOBULLA, WO MOXYTb CNPUYMHUTMK
NOpyLIEeHHA roMeocTasy.

AKnit MexaHi3M BNIMIBY CTPECOBMX YNHHMKIB?

[ia cTpecopiB NOYMHAETLCA 3 MOPYLUEHHA rOMeocTasy, WO € CUFHANOM ANA aK-
TUBAaLil BULMX PErynATOPHUX LIEeHTPIB, AKi, B CBOK Yepry, akTUBYIOTb PerynaTtopHy
cTpec-cuctemy. BoHa cknapa€etbca 3 UeHTpanbHOI Ta nepudepunyHoi NaHoK, AKi



BKJ/1I0YAIOTb KOMMOHEHTU HEPBOBOI, eHAOKPUHHOI Ta iIMyHHOI cuctem. LleHTpanbHu-
MU BigZinamu € Kopa niBky”nb, rinotanamyc, rino¢is, enidis, nimbéiuHa cuctema, pe-
TUKynsipHa ¢opmadisa, TMyc, a nepndepuyHa naHka npeacTaBieHa HaAgHUPHKaMn
Ta HepPBOBMMU WAXaMU i peuentopamu. CTpec-cructema 3abesneuye HecneyugidHy
aoanmueHy 8i0nogiob. OCHOBHMM pe3ynbTaToM akTMBaUil cTpec-cuctemun € 36inb-
LWeHHA ceKpeLil rMIOKOKOPTUKOIZIB i KaTexonamiHiB (agpeHaniH i HopagpeHaniH) —
FOJIOBHUX CTPEeC-rOPMOHIB, WO CNprATb MoGinisauii aganTuBHMX GYHKLI opraHis
i 3abe3neuytoTb 36inblUeHHA X eHepro3zabesneyeHHsA. OfHOYACHO CNOCTEPIraeTbCA I
30iNbLUEHHA CeKpeLlil COMaTOTPOMiHY, WO aKTVMBYE aHAbONiUHI MpoLecu B TKaHUHaX.

OkpiMm Toro, cTpec-cuctema mobinisye GyHKLioHanbHi cuctemu, BignosiganbHi 3a
cneumdivyHy aganTauiio B 3MiHEHUX YMOBaX, i KOOPAMHYE afanTaLiliHi npoLecn BCbo-
ro opraHismy (cxema).

Cxema. BnnuB cTpecopiB Ha opraHiam niognHu
] CTPECOPU |
|}

] MopyuwieHHA romeocTasy ‘

’ AKTUBaLiA BULNX PErynaTOPHUX LLeHTPiB ‘
4 4
AKTUBAaLifA cTpec-cucremu.
Crpec-peakuii i 3aranbHumn
aganTauiiHuil CMHAPOM
4 )

CneundiyHa aganTuBHa Bignosigb
(inamBigyanbHi peakuii Ha Ailo KOHKPETHMX
cTpecopis)

4 {
3a nomipHoi HeTpuBanoi Aii ctpecopa —
EYCTPEC, wo 3abe3neuye aganTtauiio i BifHOBNEHHA roMeocTasy.
3a cunbHOT TpUBanoi Aii ctpecopa -
ONCTPEC, wo cynpoBoaXXyeTbca Tpiagoto Cenbe i pO3BUTKOM 3aXBOPIOBAHHA

ApanTauis pyHKLiOHanbHUX cucTeM.
MexaHizmun camoperynauii

HecneuudiuHa agpantuBHa Bignosigb
(opHaKoBi peakKuii Ha 6yab-AKi cTpecopm)

3a cyyacHUMUM yABNEHHAMM, OQHOYACHO 3aMnyCKaEeTbCA 1 hyHKYioHanbHa cucme-
Ma, 1o NOEQHYE opraHn pisHUx ¢isionoriuHux cnuctem Ta BignoBigae 3a cneyugiy-
Hy adanmugHy 8i0nogiob Ha [il0 KOHKPETHOro cTpecopa. CTpecoBuii CTaH OXOMJIIOE
byHKLiOHaNbHI cncTeMy, WO 3a6€3neuytoTb CBOEK CAMOPEry/ioBaibHOW AisSIbHICTIO
Pi3Hi NOKa3HMKN romMmeocTasy 1 NOBEAIHKMN.

OTXe, cTpec-cucTema — Le CYKYMHiCTb LeHTpanbHUX
i NnepndepnyHUX CTPYKTYp, Wo 3abe3neyyoTb afanTBHY BianoBigb
OpraHiamy Ha MopyLUeHHA roOMeOoCTasy.

flke GionoriyHe 3HaYeHHA cTpec-peaKuin?

Y BiANOBIAb Ha Ailo CTPeCcopiB B OpraHi3aMi BUHMKaTb CTpec-peakuil, Wwo € ckna-
[I0BOI0 3d2a/1bHO20 adanmayitiHo2o CUHOPOMY.

3aranbHuil aganTauiiHUin CUHAPOM — CYKyNHICMb a0anmueHuUX peakyit, uo
B8UHUKAIOMb 8 Op2aHi3mi JIOOUHU nid 0i€l0 cmpecopis i cnpAMOBaHi Ha NIOMPUMAHHSA
2oMeocmasy. Ans po3yMiHHA poni UbOro CMHAPOMY B ajanTauii opraHiamy Tpeba
3BEepPHYTM yBary Ha N'ATb apanTuBHUX edekTiB: 1) 36iNbleHHA KOHUeHTpauil B Lu-
Tonnasmi yHiBepcanbHoro mobinizatopa ¢yHkuin — Kanbuito Ca** Ta akTrBauii Knio-

§ 25. BnnmB CTpeCcoBUX YMHHMKIB Ha OpraHi3m NognHn
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YOBUX PerynaTopHux pepmeHTiB — NpoTeiHKiHa3; 2) akTuBaLifa MembpaHHKX GinKiB
3aBAsKM 30iNbLUEHHI0 aKTUBHOCTI nina3 i pocdoninas; 3) mobinizawia eHepreTnuHUX
i CTPYKTYpPHUX pecypciB OpraHiamy, WO BUPAKAETbCA B 30iNblUEHHI B KPOBI
KOHLEHTpaLiT roKo3u, XUPHUX KUCIOT, aMiHOKMCIIOT; 4) cnpAMOBaHa nepefava
eHepreTUYHNX i CTPYKTYPHUX PecypciB Yy GyHKLiOHanbHy cucTeMy, WO 34iACHI0E
JaHy ajanTauifHy peakuito; 5) akTuBaLia CUHTe3y HYyKNeiHOBUX KMUCNOT i 6inkiB y
Pi3HMX OpraHax.

ApanTauifiHMin CMHAPOM BifOYyBa€eTbCA A . .

B Tpu cTagii. Cmaodia mpueoau (anapm- Tg;l%?.,. §;2ﬂ2‘
peakuina, KopoTKOoYacHa ajanTauina) 3a- QR
6e3neuye HeraliHy Mo6inisaLilo 3axMCcHUX

cun opraHismy. Tak, nig Ai€l0 rOpPMOHIB BuxipHuii
y NOAUHKU 36inbluyloTbCA YacToTa i cuna pPiBeHb Ao © O\
CKOpOYeHb cepud, NiaBULLYIOTbCA apTe- l‘;ﬁ;‘yy LBOPOBA
pianbHUN TUCK, pPiBEHb MIOKO3M B KPOBI,

PO3LMPIOTLCA GPOHXN, 3BYXKYIOTbCA KPO- Qac
BOHOCHIi cyauHu Towo. Cmadis onipHocmi
(noBrocTpokoBa apanTauif) xapakTepusy-
€TbCA BIAHOBNEHHAM NOPYLUEHOro roMeocTasy i NigBNLWEHHAM CTINKOCTI He nuwe Jo
AT BUXiHOro cTpecopa, a 1 Ao iHWKNX CTPeCOBUX YNHHUKIB (NepexpecHa CTilKiCTb).
CriHTe3yl0TbCA 6iNKM M'sI3iB, yTBOPIOOTHCA epUTPOLUTY AN 3abe3neyeHHs Ao4aTKO-
BMX NOTPE6 Y KNCHI, 36inbLIyeTbCsA KinbKicTb epMeHTIB ANnA cMHTe3y 6inKiB y pobounx
opraHax, 3pocCTa€ KinbKiCTb aHTUTIN, WO NigBULLYE iMyHITET TOWwo. Cmadis eUCHa)<eH-
HA NPV3BOANTb A0 BUYEPMaHHA pe3epBHUX MOXINMBOCTEN opraHiamy. Ha uin ctagii
cTpec i3 MO06ini3yluoro KOpPUCHOTo eycTpecy NepeTBOPIOETbCA Ha LWKigNUBUIA
BMCHaKyBaNlbHUI AncTpec. Juctpecn cynpoBOAXKYOTbCA TUMOBMMN 3MiHAMK B Op-
raHi3mi, AKi Ha3nBalTb Tpiagoto Cenbe: 1) PO3POCTAHHA KOPU HAaAHUPKOBKX 3a5103;
2) 3MeHLIEHHA TUMyCy; 3) mofBa KPOBOBWIMBIB Y C/M30Bili 0OGONOHL TpaBHOrO
KaHany (in. 47). ik ctBeppaxyBaB FaHc Cenbe, «.../1uwe OeKibKa 03HAK 0iliCHO Xapakx-
mepu3sytome 6y0b-AKYy KOHKpemHy x8opoby, bisbwicme e CUMNMOMI8 € 3a2asbHUMU
018 6a2amb0OX pi3HUX X80PO6>».

YHacnigok B3aemogii ctpec-cuctemu 1 GyHKLiOHaNbHOI cucTemu BigbyBa€eTbCsA
BiAHOBNEHHA romeocTasy. Lle peanisyetbca Tinbkn y BUNagKy, AKLLO Cna 1 TpUBanicTb
Ail cTpecopa € nomMipHUMU. HagmipHWin | TpUBanuin BNANB CTPECOPIB BUKIMKAE Nepe-
TBOPEHHA aflanTUBHMX epeKTiB Ha WKigNUBI, WO NPU3BOAUTbL A0 NOPYLUEHHA OYHK-
Ui i noWwKoa»KeHb opraHiB i TKaHUH. MNowkoaKyBanbHUMN ebeKkTamy cTpec-peakuii
MOXYTb OYyTU: NepeBaHTaXKeHHA KNiTuH Ca?* i KUPHUMMN KMCI0TaMu, WO NPU3BOANUTb
[0 MOLWIKOIMXEHHSA KIITUHHUX MeMOpaH, BUCHAXKEHHA €HEepreTUUHUX i CTPYKTYPHUX
pecypciB OpraHiamy, HeperynbOBaHOrO KiTMHHOIO POCTY Ta iH.

Cragin
afanTauii

In. 47. Crapii ctpecy 3a I. Cenbe

OTXXe, MO3UTUBHA POJb CTPec-peakLin nonsarae
B aKTMBI3aLil NPUCTOCYBaNIbHUX 3aXUCHUX MEXaHi3MiB i MigBULLEHHI
OMipHOCTI opraHi3my LoAo BNAUBY CTPECOPIB, @ HeraTuBHa
€ OCHOBOI ANA PO3BUTKY 3aXBOPIOBaHb 3a YMOBU CUIbHOTO
I TPVBANOro BMJVBY CTPECOPIB.



AIANbHICTb

CamocrTiliHa po6oTa 3 intocTpatii€to MexaHism aganTusHoi Bignosiai
Po3rnsaHbTe intocTpauito, 3pobiTb nepe- Hypotalamus
NI,

Knag Ta MOACHITb 3arafibHUI MeXaHi3m Gopmy-

BaHHA aAANTUBHOI BIANOBIA| HA Ait0 CTPECOBAX  [fjatiogtf Indresed
UMHHWKIB. Bronchioles oo Heartrate

Bionoria + Jlitepatypa. Crpec i ctpax

OgHUMKM i3 NpPoABIB CTPECOBOro CTaHy
NIOQVHM € TPUBOTA i CTPax, WO BUKOHYIOTb 3a-
XWCHY GYHKLiO AnA opraHismy 11 nos’a3aHi 3
notpeboto camozbepexeHHs. e B. Lekcnip
y CBOemy TBOpi «[amneT, NpWHL JaHCbKUA»
nucas:

I no poci, we Ha secHi xumms,

Hali6inewe cnio xeopobu cmepezmucs.
O6ayHa 6yos,; Halininwuti cCMopoXx — cmpax;
bo x Hasime Ak Hanacme it He 6€,

Cama Ha cebe toHicmb N0BCMAE.

LLlo Take cTpax? 3acTocyiTe 3HaHHA NPO CTaAil CTpecy N NOACHITb, YOMY CTpax €
HanNinNWum CToOpoXeM opraHiamy? Y Akomy BMMagKy CTpax MaTMMe HeraTuBHe 3Ha-
yeHHA?

CTABJIEHHA
bionoris + Mcuxonoris. 3HauyeHHA 3HaHb NPO CTpec

Kenni Makroniran (1977) — Bigoma amepuKaHCbKa MCUXONOTMMHA Ta NUCbMEH-
HUuA, BUKnagayuka CTeHPoOpACbKOro yHiBepcuTeTy, OfjHa i3 CMiB3aCHOBHULb ranysi
«HayKoBoi fonomoru». B cBoiit kKHuxui «The Upside of Stress: Why Stress Is Good for
You, and How to Get Good at It» (2015) BoHa nuwe: «Cmpecosa yHisepcanbHa peakuis
“6opomuck Yu 8mikamu’, Wo 8u3Ha4yae 08i cmpamezii sUxuBaHHsA: 6opomv6bu U 8Me-
yi 8 dilicHocMi HifiK He 8i0N0BIOAE CyYacHOMY Xummio J0OUHU. Buasnsemobca, wjo Ha-
cnpagdi ndceKi cmpecosi peakyii Habazamo cknaoHiwi. BoHu esonoyioHysanu pazom
3 JIIDOUHOIO | 3 Yyacom adanmyasanucs 00 MiHAU8o20 ceimy». LlikaBo, a AKMMU MOXYTb
Oy TV iHWi cTpaTerii BUXMBaHHSA (OKpiM cTpaTerin 60poTbbu 1 BTeui)? Ha KOHKpeTHYX
npuKnagax i3 BlacHOro XUTTEBOIO JOCBIAY AOBERiTh, WO 3HAHHA MPO CTPeC MOXYTb
Oy TV KOPUCHUMU ANA JIIOANHMN.

PE3VYJIbTAT

3aBfaHHA ANA CAMOKOHTPOJIO
1. o Take ctpecopn? 2. Ha3BiTb OCHOBHI rpynu ctpecopis. 3. Lo Take cTpec-
1-6 |cnuctema? 4. Wo Take dyHKUioHanbHa cuctema? 5. Lo Take 3aranbHuid aganTauin-
HUNM cuHppom? 6. LLlo Take eyctpec n guctpec?
7.3a AKX YMOB YNHHUKM Ha3MBaloTb CTpecoBnMn? 8. AKUI MexaHi3m BNanBY cTpe-
COBUX YNHHUKIB? 9. flke GionoriuHe 3HaYEHHsA CTpec-peaKUiin?
10. Ha KOHKpeTHUX NpuKnajAax i3 BIaCHOro »XMTTEBOIO AOCBIAY AOBEAITD, O 3HAH-
HA NPO CTPEC MOXYTb By TV KOPUCHMU SNA NIOLVHN.

10-12

§ 25. BnnvB CTPECOBUX YMHHMKIB Ha OpraHi3m NoauHn
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Tinbku 300posa lNpupoda 30amHa niompumysamu 300p08’s JI0OUHU.
B. Kykca

§ 26. BMIMB HABKOJINLLHbOTO CEPE[JOBULLA
HA 3[J0POB’A NIOAUHU

OcCHOBHi NOHATTA 11 KntouoBi Tepminv: HABKOJIVLLHE CEPELOBULLEE. AGio-
TN4YHe cepepoBuLle. bioTuuHe cepepoBuLye. AHTpoOMiYHe cepefoBuULLe.

MpuraganTte! Lo Take cepeposulle xuTTa? LLlo Take 300poB’a niognHN?

X Momipkyiite! Ymosi
- L. , HaBKOJULLHbOTO
3a TBeppeHHAM daxisuis BOO3, 3gopos's cepenoBuiLa
Ha 50 % 3anexuTb BiA CNOCOOY XUTTA NOAUHW, HA
20 % - Bif cnapkoBoCTi, Ha 10 % — Big MeAUYHNX NoCnyr
i Ha 20 % - Big CTaHy HaBKONMLIHbLOrO CepefoBULLaA.

A SIKMIMU € YUNHHVIKW LibOTO cepeoBuLia?

20% 20%
10% 50%

3MICT

Aki a6ioTMYHI YNHHNKN HABKONMILUHBLOTIO CepeAoBuULLa BMINBA-
I0Tb Ha 340pOB’A ngnuHN?

HABKOJINLLUHE CEPEOOBULLE - ye cykynHicme abiomuyHo2o, 6iomuyHo20 U aH-
mponiyHo20 cepedosuW, AKi 8 CYKynHOCMI 8niusarome Ha I0OUHY ma ii dissbHicme.
Lle yci npupopgHi Tina, cunu i aAsnwwa npupoaw, il peyoBrHa, eHepria i NpocTip, Wo
nepebyBaloTb B 6e3nocepefHbOMY KOHTAKTi 3 OpraHiamamu.

AGioTu4yHe cepefoBuUlLLEe — CYKYNHICMb NpUpoOHUX 06’ekmis | npouecie Hexu-
80i NnpupoOdu, Wo cnNpasAloMe HA OP2aHi3M IIOOUHU npamul abo onocepedkosaHull
8nug. KOMNoHeHTamMu LbOro cepefoBuLia € 3eMs, FPYHT, NOBEPXHEBI 1 NiA3emHi
BOAM, aTMOCdepHe NOoBiTPsA | KOCMIUHMIA NPOCTIp, Wo 3a6e3neuyoTb YMOBU iCHYBaHHSA
XKUTTA Ha 3emni.

KocmiyHi YUHHUKU — Lie YNHHUKW, IpKepeiamn AKUX € NpoLecy, Wo BiabyBaloTb-
CA B KOCMiYHOMY MpocTopi (COHAYHa pagialifa, MicAYHe CBITNIO, KOCMIiUYHI NPOMeHi Ta
iH.). Tak, BNAUB COHAYHOI padiayii, wo noB'A3aHUn nepefycim 3 11-piyHNM LMKIOM
COHAYHOI aKTUBHOCTI, € NPUUMHOI GaraTopiuHKX GIOPUTMIB; CNPUYMHEHI Heto 30y-
pPEeHHA MarHiTo- Ta MoHochepy 3emni NopyLyoTb AiANbHICTb CepLEeBO-CYANHHOT Ta
HepBOBOI CUCTEM. |HLUMM YNHHWKOM € yibmpdcpiosiemose 8UNPOMIHIOBAHHA, WO Y He-
BEJIVIKMNX 033X KOPUCHE, @ B 3HAUHUX — Hebe3neuHe.

leoghizuyHi YUHHUKU BW3HauyalOTbCA Mpouecamy, Wo BigbyBaloTbcA Ha 3emni
(MarHiTHe none, 3eMHe TAXKIHHA, CENCMIYHICTb, ByNKaHiYHa AiANbHICTb). Tak, MarHiTHe
none 3emni opraHiam nNOAVHN He BiOUYyBaE€, ane pearye Ha MOro BNMBKU nepepycim
bYHKLiOHAaNbHMMM 3MiHaMK HEPBOBOT, KPOBOHOCHOT CUCTEM 1 MO3KOBOI AisifIbHOCTI.

KnimamuyHi YuHHUKU NOB'A3aHi 3 0CO6IMBOCTAMY BGaraTOPiUHOrO PeXXMmy no-
rogn. OCHOBHVMM eneMeHTaMu KJimarTy, WO BRAMBalOTb Ha Bnarononyyusa noguHu,
€ CBiTNO, ra3oBWiA CKNag, TemnepaTtypa i BONOriCTb NOBITPA, aTMOCHEPHUN TUCK, aT-
MocdepHi onagun. Tak, 3mMiHM aTMochepHOro TUCKY NO3HaYalTbCA Ha CTaHi 340poB’'A
nofien, XBOPUX Ha apTpUTK 1 apTpo3u. [NepebyBaHHA B ManooCBiTIeHOMY cepefoBM-
Wi MO>Ke NPU3BeCTU OO BUHNKHEHHA CE30HHOT Aenpecii, OCKiNbKM CBIT/IO BM/IMBAE Ha
CUHTE3 CEePOTOHIHY, WO € HEMPOMELiaTOPOM FAPHOIro CaMOMOYyTTA.



EdadpiyHi YyuHHUKU 3yMOBIEeHi XiMiYHUMW i GI3MYHUMN BNACTUBOCTAMU FPYHTY
(Hapnuwok abo HecTaya 6ioenemeHTiB, pH, BONOricTb, BMICT MPUPOAHUX PAfiOHYKITi-
ais). Tak, gediumnt Moay B pOCANHHUX XapUyOBUX MPOAYKTaX CMPUUMHAE eHAEMIYHUN
306. [PYHT MOXe 3arpoXyBaTi 340POB’I0 NMIOAUHUN Yepe3 KOHCEePBaLlilo NaTOreHHNX
MiKpoopraHi3mis (Hanpuknag, NpaBLEBOro KAOCTPUAiO, NerioHenn) N akymynauio
TOKCMYHUX PEYOBUH (Hanpuknag, ClonyK BaXKKNX MeTariB).

FidponoziyHi YuHHUKU NOB'sI3aHi 3 XIMIYHUMW | GI3UYHNMK BNACTUBOCTSMU BOAM
(conboBuM cknag, BMICT KUCHI0). Tak, Hagnuwok Onyopy y BOAi NpuU3BOAUTb A0 Ypa-
XKeHHs1 3y6iB — ¢pnooposy.

OTXe, N0AMHA € YaCTVHOK NPUPOAMN, | BIAMBU abioTUYHMX
UMHHUKIB HAaBKOJINLWHbOTO CepeloBULLA € XKNTTEBO BaXK/IMBOIO
YMOBOIO 1T iCHyBaHHS.

Aki oco6nuBocTi BNAnBY 6ioTMYHOrO cepegoBuLla?

KomnoHeHTamu 6ioTUYHOrO cepefoBULLa € YCi BUAM 6iOPiZHOMaHITTA Ta NPUPoA-
Hi 00'€KTM, CKNafHMKaMN AKMX € XIMBi opraHiamu. Bnave 6ioTnyHoro cepegosuula
BM3HAYAETbCA XUTTELIANBHICTIO OpraHiamiB i BUABNAETbCA Y GOpMi B3aEMO3B'A3-
KiB MiX opraHiamamuy OfHOro Ta pi3HUX BUAiB. PO3pi3HATb 8HymMpiwHb08ud08i
(ncuxivHi 1 couianbHi B3aEMOBIOHOCUHU MiX NOAbMU) Ta MixKeudosi (cumbiomuuy-
Hi, GHMA2OHICMUYHI Ta HeUMpasibHi B3aEMO3B'A3KM Mi>K OPraHi3aMoM NIOANHK Ta Op-
raHiamamu iHWKWX BUAIB) YUHHUKU. 33 NMOXOOPKEHHSIM GiOTUYHI YMHHUKK NORiNAlTb
Ha 8ipycozeHHi, MikpobiozeHHi, (himozeHHi, MikozeHHi Ta 3002eHHi. BNnnB *unBmnx op-
raHiamiB Ha 340pOB'A NOANHN MOXKe OyTM MO3UTUBHUM Ta HeraTVBHUM, MPAMUM Ta
onocepenkoBaHUM.

[o HanBaXXNUBIWMX GIOTUYHMX UMHHUKIB, WO YMHATb NPAMUA BMAUB Ha 3[0-
POB'sl NIOAVHM, HaNeXaTb BipyCcu, MiIKPOOPraHi3mMu  XxBopoowu, WO BU3HAYalOTb eni-
JemionoriuHy cutyauito. Lle nepegycim coyiasnbHO-3Ha4ywi 3ax80po8aHHA, AKi MaloTb
He nuwe MefnyHe, a N colianbHe 3HauYeHHA (Ty6epKynbos, rpun, Kip, renatut B i C,
CHIJ). Npuknagom HenpAaMOoro BNIMBY GIOTMYHOrO cepefloBULLA € BNJIUB XAPYOBUX
npodykmis. *a € OOHUM 3 HaBaXNMBILIMX YNHHUKIB JOBKINA, WO BMVBAE Ha CTaH
300pOB'A, NpaLe3aaTHICTb, PO3YMOBUI i Gi3NYHNI PO3BUTOK, @ TAKOX Ha TPMUBaNiCTb
KUTTA noanHU. Ceplio3Hi HAaCNigKW ANa 300POB’A NIOANHW MOXe MaTu 11 Take ABULLE,
AK 8cesieHHsA U NOWUpeHHs HOBUX 8U0I8 Y HOBUX A1l HUX YMOBaX iCHyBaHHsA. Mpukna-
oM Hebe3neyHux AnA 340POB’'A NOANHW iHBA3iIHMX BUAIB € aMOPO3ia NOANHONNCTA,
60pLwiBHUK COCHOBCbKOrO, adpurKaHCbKi 6axkonu.

OTXe, 6ioTUYHE cepefoBULLE — CYKYMHICTb pecypcis
N YMOB iCHYBaHHA »MBOI MPUPOAMN, WO CNPaBAAIOTb Ha HbOro NPAMUN
abo onocepenKoBaHMA BMUB.

AKuMNM € cknag i BNANB aHTPONIYHOro cepeAoBuLLA Ha 3A0POB A NoANHN?

AHTponiyHe cepepfoBuUlle — CyKynHiCMb NPpUPOOHUX, NPUPOOHO-AHMPONO2eH-
HUx ( aHmMpono2eHHUX YUHHUKI8 8nsusy 0ia/lbHOCMI JII0OUHU HA Op2aHi3M JIIOOUHU.
MpupodHUMU 06'ekmamu aHTPOMOreHHOro CepefoByLia € MPUPOAHI eKOCUCTEMMU,
NpUpPOAHI NaHAwadbTN Ta iXHI CKNagHUKK, WO BRAMBAOTb Ha 340poB’a noguHu. e
B JaJlekoMy MUVHYNIOMY fiKapi 3BepHyNu yBary Ha Te, WO CMiIKyBaHHA NIIOAUHN 3
npupopoto nNo3baense aenpecii, cTpaxiB i Tpuorn. HWHI Wi nornaan BigobpaxeHo B
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eKoTepanil, Wo Bigfae nepesary BUKOPUCTAaHHIO NPUPOAHUX YAHHUKIB | coLianbHOro
cepenoBua AnA 3MiLUHEHHA 340poB’a noauHn. OKpemnmn Buaamu ekotepanii €
faenbdiHo-, rino-, ani-, naHawadTo-, rapaeH-, nicotepania. Tak, B ANOHii nporynaHkm
Nicom («CipiH-NOKy» — NiCOBi BAaHHM) CTanu YaCTUHOO HaLiOHabHOT MPOrpamm oXopo-
HU 3g0poB'A. loBeAeHO, WO TaKi BMIMBU 3HMXKYIOTb YaCTOTY CEPLEBMX CKOPOUYEHDb Ta
apTepianbHUN TUCK, 3MEHLYIOTb PiBEHb BUPOOIEHHA FTOPMOHIB CTPeCY, 3MiLHIOTb
iMyHHY cnctemy.

lMpupodHo-aHmMponozeHHi 06’ekmu — Ue NPUPOAHI 06’€KTK, WO X 3MiHEHO BHa-
CNifoOK [iANbHOCTI NIOANHK, @ TAKOX Ti 06’€KTK, O CTBOPEHO NIOAMHOI0 Ta MatoTb BJla-
CTUBOCTI NPUPOAHNX 06’€KTIB. TakMMK 06'€KTaMK € HaLliOHaNbHi NPUPOAHI NapKu, B
AKMX [O3BONIEHO BiflbHU [OCTYN TYPUCTIB (peKpeauiiH1i BNAuB).

AHMponozeHHi 06’ekmu — Le 06’eKTU, WO iX CTBOPEHO NogMHOW ANns 3abesne-
YeHHA 0ro colianbHMX NOTPeb i AKi He MaloTb BNACTMBOCTEN NPUPOAHUX OO'EKTIB.
Tak, Ha CinbCbKOroCnofapCbKMX yrigaax BUPOLLYIOTb KYNbTYPHiI POCUHM (arpapHUn
BMMB), y MiCTaX 1 HABKOMIO MIiCT 3aKnafatoTb 3ef1eHi 30HU, AN1A 3aHATb CMOPTOM CTBO-
PIOIOTb WITYYHI NOAA, 3 Mi3HaBaJbHOK METOK OPraHi3OBYIOTb LWEKCNIPiBCbKI cagw,
AeHaponapku.

HeraTmBHe 3HauyeHHA AnAa 300POB'A NIOAWUHU MaloTb MNPOMUCIOBUI BMAMB
BeJIMKUX NiANPUEMCTB, PALIOAKTUBHUI BMIMB aTOMHUX €NeKTPOCTaHLUiN, TpaHC-
NMOPTHUIN BMAWB aBTOMOOGINbHUX WAAXIB i 3ani3HMUb, MiNiTapHWUIA BNIMB CKNagiB
3 6oenpunacamu, BiiCbKOBMX MOJIrOHIB AnAa BMNPOOOBYBaHHA BUAIB 36pOi Ta iH.
[lo cknapHWKiB aHTPONOreHHOro cepefoByLLia HanexaTtb 1 yci Buan 3abpygHeHHsA
(ximiuHe, ¢i3nuHe, 6ionoriuHe), NEPETBOPEHHA I PYNHYBAHHA NMPUPOAHUX 06'EKTIB,
BMYEpMaHHA NPUPOAHUX pecypciB, rMobanbHi KNiMaTUYHI BNAIMBK Ta iH. 3a CTyneHem
Hebe3nekn ana 300pOB'A NIOAVHY NepeBa)ae XiMiuHMI BNAMB (4iA CNONYK BaXKKMX
MeTariB, XIOPOBAHMX BYIIEBOAHIB, JiOKCMHIB, NeCTULMAIB, PadioOHYKNiaiB).

AK cTBepAXKYIOTb HAaYKOBLIi, BNANB CKNaAHUKIB Cy4aCHOro aHTPOMOreHHOoro ce-
pefoBuLla € Pi3HOMAHITHUM 1 Y CBOEMY CYMapHOMY (CMHepreTUYHOMy) edeKTi xa-
pPaKTepU3YETLCA NepeBaxKaluo HeraTMBHOW Ai€to. [IoKazoM LbOro € 3pOoCTaHHA
3arasibHOro PiBHA 3aXBOPIOBAHOCTI HaceneHHA 3emni. 3a gaHumun BOO3, ekonoriyHi
PU3NKKN 3yMOBJIIOKTb BUHUKHEHHA NoHag 100 HallHe6e3neuHiwnx 3axXBOPOBaHb, i
LLOPOKY came BOHM BOMBaloTb 12,6 MiH ntofgen. OCb YOMY 3MEHLLIEHHSI aHTPOMOreH-
HOrO HaBaHTaXXeHHA Ha XUTTEBe CcepefoBULLE NIOANHN — NPIOPUTETHE €KOMOTiYHe,
€KOHOMiYHe 1 couianbHe 3aBAaHHA YCixX KpaiH CBITY.

OT1xe, 06'eKTV aHTPOMOreHHOrO CEPEeAOBNLLA YNHATb arpapHnii,
NPOMUCIIOBUIA, MifliTAapPHUA, TPAHCMOPTHUN, PadiOaKTUBHUM Ta iHLWNIA
BMMB N MalOTb BaX/NMBe HayKoBe, Ni3HaBasibHe, eCTeTUYHE,
pekpeauiiHe Ta MefuyHe 3HauyeHHsA ana GopMyBaHHS, 3MiLHEHHSA
N 36epeXeHHs 3[0POB's NIOANHN.

OIANbHICTb
M CamocrTiiiHa po6oTa 3 Tabnuueio

HasegiTb NpyKnaan BNAMBY YNHHWKIB HABKOIMLLHBbOIO CepefioByLLa Ha 340POB'A
nofuHn. 3anoBHiTb Tabnuuio i cbopmyniolite BUCHOBOK NPO CUHEpPriYHWiA BRAUB
[OBKinNA Ha cTaH Gi3anYHOro, NCMXiyHOro 1 colianbHOro 6narononyyys nAVHN.




CepepoBue YuHHNKN Mpuknaan Bnansy
KocmiyHi

leodiznyHi

AbiomuyHe KnimatnuHi

Epadiuni

lipponoriyni

BHYTpilUIHbOBUAOBI

MixB1aoBi (CUMBIOTUYHI, AHTUOBIOTNYHI)
MpupogHi

AHmponiyHe MprpoaHo-aHTPOMNOreHHi
AHTpOMNOreHHi

Bionoria + Mucreuyrso. JlaHgwadTHa apxiTeKkTypa i1 30POB’'sl NIOZUHMN

Biomuy4He

Y naHpwadTHOMY MUCTeUTBi pOopmMyBaHHSA
cepepoBULLA 3[INCHIOETbCA 3a JOMOMOrOI0 Npu-
pPOAHMX MaTepianis i apxiTeKTypHux cnopya. Bi-
OOMMMM Nam'ATKamun naHawadpTHOro mucreuTsa
B YKpaiHi € peHgponapk «CoodiiBka» B YmaHi,
NliBapiicbkni napk B AnTi. Wo Take naHawadt?
OO6rpyHTyiiTe posib NaHAWAGTHOrO MUCTELTBa
y GopmMyBaHHi cepefoBuMLLa KUTTA Ta 340POB'A
TOAVHN.

a CTABJIEHHA
» IS

*ﬁ Bionoria + MpomucnosicTb. DyHKUiOHaNbHe Xap4YyBaHHSA i 340poOB’'A

CyyacHa xapyoBa MPOMUCIIOBICTb Nepeopi-
EHTOBYETbCA Ha BMPOOHMLTBO AKICHWX Xapyo-
BVX MPOAYKTIB, WO NOAinWyoTb 340poB’A. Ha3sa
HOBOro HanpAMy — GyHKLiOHanbHe XapyyBaHHA.
fickpaBuM npuKnagoMm QyHKUiOHanbHUX Xap-
YOBUX MPOAYKTIB € MONOYHI MpoayKTu, 36ara-
YeHi [OAATKOBUMM aKTMBHMMK pPeYOBMHaAMU
(BiTamiHamu D, Kanbuiem). Lo Take ¢pyHKLioHanb-
He xapuyBaHHA? OUiHiTb BNAMB PyHKLIOHaNbHUX
XapyoBMX NPOAYKTIB Ha 340POB'A NIOAMNHMN.

PE3YJIbTAT

3aBAaHHA ANA CAaMOKOHTPOIO
1. Lo Take HaBKONMIIHE cepepoBule? 2. Ha3BiTb OCHOBHI rpynu abioTmyHoro
cepeposuuia. 3. LLlo Take 6ioTnuuHe cepeposuwle? 4. HaBepitTb NpuKNagn BnavBY
6ioTUYHNX YMHHKKIB. 5. LLlo Take aHTponiuHe cepepoBuLle? 6. Ha3BiTb CKNagHUKM
AHTPONIYHOro cepefoBuLIa.
7. AKi aBiOTMYHI YNHHMKN HAaBKONMLLHbOIO CEPeAoBKLLa BMINBAOTb Ha 340POB's
7-9 |nopgnHn? 8. ki ocobnmocTi BNnmBy 6ioTMyHoro cepepoBuwa? 9. Akuin cknag Ta
BM/IB @aHTPOMIYHOro CepefoBULLA Ha 3J0POB’A NIOANHN?
10-12 | 10. OuiHiTb BNAUB XapyyBaHHA Ha 30POB'A NIOANHN.

§ 26. BNnyiB HaBKONULLIHLOTO CEPEAOBULLA Ha 340POB’A NIOAUHN
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ImyHimem € peakuyieto op2aHiamy, ujo CnpaMo8aHa
Ha oughepeHyiayito 8Cb020 «C8020» B0 BCLO20 «HYKO20.
®. bapHemm

§27. IMYHHA CUCTEMA IOANUHWN, OCOBJINBOCTI

Il YHKUIOHYBAHHA

OcHOBHi NOHATTA 1 KnwouvoBi TepmiHm: IMYHHA CUCTEMA. ImyHHa
BignoBigb. AHTUreHn. AHTUTING.
MpurapanTe! Lo Take imyHiTeT?

X Momipkyiite!

IMyHHa cncTtema — Le XMBUI WIUT OpraHiamy, oc-
HOBHOI0 QYHKLEI0 AKOTO € 3aXMCT OPraHi3my Bifj PeUYOBUH i
KNITUH 3 03HaKaMy reHeTUYHO Yyoi iHpopmauii. Lie moxe
6yTV He TiNbKK iHbOpMaLlif eK30reHHOrO NMOXOAXKEHHS, a 1
reHeTUYHO 3MiHeHa BJlacHa. A KN CKNag Ma€ CUCTEMA, L0
3axMLLA€E OPraHi3m Bif «4y»Koro»?

3MICT

AKi 0co6NMBOCTI CTPYKTYPHOI OpraHisauii imyHHoi cucremu nognHmn?
IMYHHA CUCTEMA - cykynHicmb MosieKys, KNimuH, MKAHUH U 0p2dHis, AKi 3axu-
warome 0pedHiam 8i0 2eHeMUYHO YyXOPIOHUX K/TIMUH abo peyosuH, Wo Haoxo0ame i3
cepedosuwa abo ymeoproomscsa 8 op2aHiami. IMyHHa cuctema QyHKLIOHY€E B HepoO3-
PUVBHI €QHOCTI 3 iHWKMYK cUCTeMaMM, Wo 6epyTb yYacTb Y TPAHCNOPTYBaHHI il KNiTWH
i peuyoBUH Ta perynauii. leAaki opraHn n KNiTUHU iIMyHHOT CUCTEMU € KOMMOHEHTaMK
KPOBOHOCHOI, AXanbHOI, TPABHOI, eHAOKPNHHOI, HEPBOBOI CUCTEM, Yy CKNaAi AKX
BOHM BUKOHYIOTb CBOI AofaTKOBI GyHKLUi (is1. 48). K op- i
raHizoBaHa iMyHHa cucTema B OpraHi3mi ognHn? ) '

CucmemHul pigeHb. Ha BigmiHy Bif iHWKX disio-
NOTiIYHUX CUCTEM IMyHHa CMCTEMA NOLUMPEHa MO BCbO-
My Tini. LikaBo, Wwo B opraHi3mi NioguHu € opraHu, fo
AKMX IMyHHa CUCTEMa Ma€E 0bMexxeHni gocTyn. Lle T. 3B.
iMyHONpus8ineltiosaHi opaaHu, BO AKWUX HanexaTb MO-
30K, Ou4i, NnaLeHTa, CiM'AHHNKIN. BBaXa€eTbcA, WO iMyH-
Hi NpuBinel € mexaHiaMmom aganTauii ans 3anobiraHHA
NMOLIKOMEHHAM Halbinbl BaXkNMBUX OPraHiB 3 60Ky
BNIACHOI iIMyHHOI cucTemm Ta il peakuin.

PieeHb opaaHie. OpeaHu iMyHHOI cuctemn nogins-
I0Tb Ha YeHmpaneHi Ta nepugpepuyHi. [1o LeHTpanb-
HUX OpraHiB iMyHHOI CMCTeMMW BIAHOCATb Kicmkosuu
MO30K i mumyc, a fo nepubepnyHux — Mu20aauKu, In. 48. IMyHHa cucTema
nimgpamuyHi 8y3nu, cenesiHky, aneHOUKC. noanH:

TKaHUHHUL pieeHb. JTiMpoidHa MKAHUHA € CKyn- 1 - 4epBOHNN KICTKOBMA
YeHHsM NIMPOUUTIB i AOMOMDKHUX KAITUH Yy CcKnagi 3 MOBOK;_Z_MM.maHMKM; .

- TUmyc; 4 — niméboy3nu;
cnn3oBmx 060MOHOK 6araTbox opraHiB. Tak, B TOHKO- 5 — cenesiHKa; 6 — neepoBi
My KULIEYHMKY PO3TaLlOBYIOTbCA MEEPOBi 6GNALIKM, 6RALWKY; 7 — aNeHANKC;
B GpoHxax - nimdoiaHi donikynu, B HocornoTui - 8 — nimdatnyHi ponikynm




ajeHoign. ina ui€l TKaHMHM XapakKTepHa paHHA BikoBa iHBoNtoUiA (cTapiHHA). Tak,
nimdboigHa TKaHMHa TUMyCy A0 40 POKiB MOBHICTIO 3aMiHIOETLCA XKNPOBOIO.

KnimuHHuli pigeHb. KnimuHu iMyHHOI ccTeMun 3[aTHi 0 peunpKynsauii, To6-
TO MOXYTb MPOHMKATK KpPi3b CTIHKM KaninAapis i nepemillyBaTtnca MiXk KniTMHaMmu 3a
[OMOMOrol0 PiANH BHYTPIWHbOro cepeposuia. OCHOBHUMM KRiITUHAMKN iMYHHOI CU-
cTemMu € nerikounTn, cepen AKux T-nimpoyumu i B-nimgpoyumu. ImyHHa crctema
MOCTINHO NiATPUMYE NEBHY KiNbKiCTb CBOIX KNITUH 3aBAAKN CTOBOYPOBUM KNiTUHaMU
YepPBOHOTO KiCTKOBOrO MO3KY.

MonekynapHulti pieeHb. Mosnekysu iMyHHOI CUCTEMU CEKPETYIOTbCA i KNiTMHaMun
i MOXyTb OYHKLIOHYBaTVM AK CaMOCTINHI areHTW. XapakTepHUM MPUKNaAOM TaKumxX
peYOoBUH € iMyHO2/106yiHU (aHTWTINA), WO YTBOPIOTbCA B-nimdouutamu. 38’A30K Mixk
KNiTHaMn Ta opraHamu iMyHHOT CUCTeMW 3[iICHIOETbCA 3a [ONOMOrol 0CobANBIMX
CUMHaNbHUX BINKiB — UUMOKIHI8.

OTXe, CTPYKTYPHUMN 1 GYHKLIOHANbHUMU KOMMOHEHTaMK iMyHHOT
CUCTEMU NIIOAVHM € MONEKYNN, KNITUHN Ta OpraHu, Wo 3abe3neuylotb
3[aTHICTb OpraHi3My po3ni3HaBaTy 1 3HELIKOAXKYBATW UYyKOpigHUIM MaTepian.

AKi oco6nuBocTi GPyHKLiOHYBaHHA iIMyHHOT cuctemu nioguHn?

B opraHi3mi ntognH1 yMOBHO PO3pPi3HAIOTb ABA BMAW IMYHITETY: HecneuundiyHmi Ta
cneuundiyHnin. HecneyudiyHuli (8po0dxeHuli) imyHimem 30iiCHIOETbCA PeUYOBUHAMY
(HCI, »oBuY, MOJIOUYHa KUCNOTa, Ni3ounM, iHTepdepoHM, BINKM Nnasmu) Ta KniTMHamu
(darounTn, NK-nimbouunTI) Ha BCi Uy»i 6inKn Ta MiKpOOpPraHi3mm He3anexHo Bif IXHbOT
npupogu. Lier imyHiTeT Ma€e cnagKkoBuii BUOOBWI XapaKTep i no3basneHnin imyHonoriy-
Hoi nam’aTi. CneyugpiyHuli (adanmueHuli)

. . . . Bugn imyHitety
imyHimem 3piliCHIOETbCA iIMyHOKOMMETEHT-
HUMU peYoBMHAMM (TYMOPAnbHWIA iMyHi- - Hecneuudiurnii | | Creuudivhmin |
TET) Ta KNITUHaMM (KNITUHHWUIA iMYHITET), Wo

il0Tb | 3HMLWYIOTb TiNbKU MNEBHUN BWG Y 3 bap'epn | [Movpogmni | [urryurmii]
H 3 ) Lu'y B . A ﬂ y Di3nyHi: WKipa, cnn3osa
XMX 6inkiB abo MikpoopraHi3amiB. B OCHOBI | Ximiuni: gepmeny

. .. . KULLIEYHWKY, K1CNoTa
CI'IELI,VId)ILIHOCTI IMYHITETY — MONeKynapHe LNYHKOBOTO COKY

. . . BionoriuHi: rematoeHun-
PO3MNI3HaBaHHA YyXOPIAHUX dHMU2eHIe8 3a daniunni
nornomMorot cneundiyHx peuentopisB Kii- —{ KomnnemeHT | |FyM0paanvu7|| |KniTV|HH|/||7||

TUH IMYHHOI CcTeMmn Ta aimumin. La dop- | P e

B B ~ - B-nimdpountn, T-nimdoumnty,
Ma IMyHITETY Ma€ Hecrnagkosuun Ha6yTVWI iMyHOrnobyniHy,  iHTepneiikiHu,

iHOMBIAYaNbHUI XapaKTep i XapakTepusy- i:;ﬂf:::;;iwm Eg;ﬁﬁ”““i makpogaru
€TbCA HAABHICTIO IMYHONOTiYHOT Nam’ATi.
. . I'InasmaquHa
|Myl'll'la BiANoOBIAb PO3BNBAETLCA B-nimdouutn KJ1|T|/|Haj‘-
BHACMiAOK 3AiMCHEHHA LINOro KoMIMek- g,—»‘,%,

CY IMYHHUX pedakuyil, WO XapaKTepusyloTb-
€A iMyHonoriyHow iHAMBIAyanbHicTio. [nA B> Txennep
KOXHOro opraHiamy BRacTUBWI CBill reHe-  natored >

s Rk . L. ﬂK \KHITVIHa
TUYHO 3YMOBNEHWUIN TWUM iIMYHHOI BiAMnoBiAi.
OcHoBHUMYK dopmMamMmn  iMyHHOT BignoBii \TKlnep Thi
opraHi3amy NIOAVHW € KAIMUHHUU iMyHimem, ~ LUMTOKiHM
2yMOpanbHUli  iMyHimem,  iMyHOJI02iYHA
nam’ame ma iMyHoJ102{4HA MOJIEPAHMHICMb.

—> D

MaKpodar

In. 49. Cxema iMyHHOI BignoBifi opraHiamy
NOANHN

§ 27. IMyHHa cucTeMa NtoAnMHU, 0CO6NMBOCTI iT PYHKLOHYBaHHSA

101




Tema 6. BIONIOTNYHI OCHOBW 3OPOBOIO CMOCOBY XUTTA

102

IHpeKUiIHNI areHT (NaToreH), Wo MNPOHUK B OpraHi3mM, po3ni3HAETbCst 0eHOpum-
HUMU KaimuHamu. Lle oco6n1Bi BUCOKOUYTNMBI KNiTWHK, 3AaTHI po3nisHaBaTh Mo-
NeKynn aHTUreHiB i Npe3eHTyBaTU MOro iHWWM KAiTMHaM iMyHHOT cuctemu. [icna
B3a€EMOAII 3 aHUTUTeHOM AEeHAPUTHI KNITMHW aKTUBYIOTbCA | MIrpytoTb y nimdaTnyHi
BY3/1, jle B3aEMOAIioTb i3 T- Ta B-nim¢poyumamu, AKi  30iNCHIOTb iIMyHHY Bifno-
BiAb. B-nimdounTtn npogykytoTb aHTUTING, T-Kinepu 3a y4yacTi peuyoBuH (NepdopuHu,
rpaH3umu B, rpaHynisnHmn) 3ymoBniol0Tb anonTo3 YyXXNX KNiTUH, T-Xesinepu 3a y4acTi
LUTOKIHIB CTUMYNIOTb KAITUHW, BigMnoBiZanbHi 3a KNiTUHHUNA imyHiTeT (Th1) Ta
aKTMBYIOTb B-KniTvHWY, WO BignoBigaoTb 3a rymopanbHun imyHiteT (Th2). MoBTOpHE
NPOHUKHEHHSA NaToreHa Ta iMyHHa BiANoBiAb BiabyBaloTbCA BXKe WwBuaLle i epeKkTnB-
Hiwe 3aBaAKN GopmyBaHHio T- | B-kaimun nam'aTi (in. 49).

TakMM YMHOM, iIMyHHa CMCTeMa Ma€ Liny HU3KY YHiKanbHUX ocobnuBocTen
byHKUiOHYBaHHA: 6araToeTanHicTb /1 6araTopiBHEBICTb 3aXUCTY, BUCOKI
cneundivHicTb, YyTNMBICTb, 34aTHICTb A0 pereHepalii, iIMyHONOriYHY
iHAMBIAYanbHICTb, IMYHONOTIYHY NaM'ATb Ta iH.

Aki mexaHi3Mun B3aemogii cuctemun aHTUreH-aHTUTING?

AHTUTEeHM — ye Mosnekynu 6inkig yu nonicaxapuodis, 30amHi CNPUYUHAMU iIMYHHY
8i0N08idb, WO BUABMAEMbLCA 8 YMBOPeHHi aHmumin. HociaMn TaKux 4Yy»KopigHMX
PEYOBUH € BipYyCW, NPO- 1 €YKapiOTUYHI KNITUHW, TPAHCAIAHTATW, NYXAUHHI KNITUHN.
HalixapakTepHilmmMy BAaCTUBOCTAMMN aHTUTEHIB € FEHETUYHA YYXXOPIigHICTb, MaKpo-
MONEKYNAPHICTb Ta cneumdivHicTb.

AHTUTING - Ye 6iIKo8i MOMIEKY U, U0 YMBOPIOIOMbCA 8 Op2aHi3Mi y 8i0N08idb Ha Oito
aHmuezeHig i Marome 871aCMuBicMb 8CMynamu 3 HUMU y 83d€MO0it0. AHTUTINA € BaXKnu-
BVM cneLmdiYHUM YAHHUKOM 3aX1CTY OpraHiaMy XpebeTHVX TBapVH NPOTY 30yAHUKIB
iHEeKUiHMX 3aXBOPIOBAHb | FEHETUYHO YY>KOPiHMX PEYOBUH. YCi aHTUTINA HaneXaTb
[0 iMmyHornobyniHis, AKi noginATb Ha 5 Knacie: 1gG, IgM, IgA, IgD i IgE. 3a xapakTe-
POM BMAUBY Ha aHTUIeH PO3PIi3HAOTb TPY FPYNU aHTUTIN: 1) aHTUTING (arnOTUHIHK),
IO 3YMOBJIIOIOTb CKMeBaHHA (arnoTrHaLio) MiKpoopraHiamis abo KniTuH; 2) aHTu-
Tina (nisvHM), Wo 3A[iMCHI0Tb po3LienneHHa (Ni3nc) KNiTMH 3a 060B'A3KOBOI yyacTi
KoMnsieMeHmy — CyKyrnHOCTi 6araTbox GinKiB cMpoBaTKu KpoBi; 3) aHTuTina (npeuwuni-
TUHW), WO OCAXKYIOTb KOMMAEKCU aHTUTeH — aHTUTINO.

B3aemogis aHTUreHiB 1 aHTUTIN BiAOYyBa€ETbCA MixK PO3Mi3HaBaNbHO FPYMoo aH-
TUTiNa (peLenTopom) Ta feTepMiHaHTHOIO TPYMOI0 aHTUreHa (eniTonom), Lo FPyHTY-
€TbCA Ha BMNCOKI BiANOBIAHOCTI (KoMNnemMeHTapHOCTI). BHacnigok KOHTaKTy aHTuTINa
3 BifNOBIAHMM aHTUTE€HOM YTBOPKETLCA MILLHNI KOMMJIEKC aHTUIeH — aHTUTINO, B AKO-
My @aHTUreH BTPAYaE CBOI NAaTOreHHi BNAacTUBOCTI 1 HENTPani3yeTbca abo 3HULLYETbCS.

OT>e, OCHOBOIO 34aTHOCTI IMYHHOI CUCTeMM Bifpi3HATY
«yye» Bifl «CBOro» € MexaHi3aMu B3aEMOAIT Yy>KOPiAHMX aHTUTEHIB
3 BigNOBIAHUMMN aHTUTINAMMU.

BIANbHICTb
x\f‘ CamocriiiHa po60Ta 3 Ta6nuueto

BusHauTte ocobnmBocTi 6yaoBu i GyHKLIOHYBaHHA iMyHHOT cicTemMuy. 3aMOBHITb Y
pob6oyomMy 30WunTi TaBNMLIO Ta BKaXKiTb MOXKMBI MPUUNHIY LX 0COBNUBOCTEN.




XAPAKTEPUCTUKA IMYHHOI CUCTEMU NIOAUHN

MokasHuk

XapaKtepucrtmka

CTpYKTYpHi 0cO6nmnBOCTI

OyHKUioHanbHi 0c06MBOCTI

3HaYeHHA iIMyHHOT cucTemmn

Bbionoria + AHrninncbka moBa. KnoHanbHo-cenekuiiHa Teopis

«Clonal selection theory is a scientific
theory in immunology that explains the
functions of cells (lymphocytes) of the
immune system in response to specific
antigens invading the body. The concept was
introduced by the Australian doctor Frank
Macfarlane Burnet in 1957, in an attempt
to explain the formation of a diversity of
antibodies during initiation of the immune
response. The theory has become a widely
accepted model for how the immune system
responds to infection and how certain
types of B and lymphocytes are selected for
destruction of specific antigens».

MNepeknagiTb TEKCT i BU3HauTe CyTHICTb
KNOHanbHO-cenekKUinHol Teopii, Wo nosAc-
HIOE YTBOPEHHA aHTUTIN.

*a CTABJIEHHA

*"2 bionorisa + Hayka

HobGeniscbky npemito 3 disionorii i
MeguunHm 3a 2011 p. NnpucCygunm Tpbom
yueHum: b. bontnepy (CLLUA), K. XoddmaHny
(®paHuin) (3a BIAKPUTTA MeXaHi3My aKTu-
BaLii BpogXkeHoro imyHiteTy) i P. CrefiHma-
Hy (CLLUA) (3a BigKpuTTA BE€HAPUTHUX KNITUH
Ta ix poni y HabyTomy iMmyHiTeTi). OUiHITb

AHTUTINA

‘C(j{‘) O,OS—>Y

AHTVlreH O

B-knitnHa O

‘OE—» Y
=
,O‘—»Y

‘Q‘*‘é ,O 5 -y

KnitnHn

‘AO nam'aTi
( go”\

AHTUTINA

i

3HAUYEHHSs LUUX BiAKPUTTIB AnA 36epekeHHs BP'OC Hyne Pav”bd)
, Bovitnep XodpdmaH CreliHmaH
340pPOB'A NOANHN.
;/ PE3Y/IbTAT
OuiHKa 3aBAaHHA ANA CAMOKOHTPOJIO

Hu? 6. LLlo Take aHTUTINA?

1. o Take imyHHa cuctema? 2. Ha3BiTb LileHTpanbHi i nepupepunyHi opraHm iMyHHoT
1-6 |cuctemun? 3. LLlo Take imyHHa Bignosigb? 4 Aki € Bnan imyHitety? 5. Lo Take aHTure-

TUreH — aHTUTINO?

7. ki ocobnusocTi opraHisadii iMyHHOI cuctemu ntoguHn? 8. ki 0cobnrMBOCTi GyHK-
7 -9 |uioHyBaHHA iIMyHHOT cuctemu noanHn? 9. AAKi MexaHi3mu B3aeMofii KOMMNIeKCy aH-

10-12 | 10. [oACHITb, AK YTBOPIOIOTLCA B OPraHi3amMi NIOAMHM aHTUTINA.

§ 27. IMyHHa cucTeMa NtoAMHU, 0COBNMBOCTI iT PYHKLIOHYBaHHSA
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Mpupoda — Halikpawjud 3 nikapis.
[aneH

§ 28. IMYHOKOPEKUIA. IMYHOTEPANIA

OCHOBHi MOHATTA N KAIOYOBi TepmiHu: IMmyHOKopeKuia. ImyHoTepanis.
ImyHoGionoriuHi npenapatu.

MpurapanTe! Lo Take imyHiTeT?

"N BcTynHa Bnpasa

TepaneBTnUHe NiKyBaHHA MOKe 3[4iNCHIOBa-
Tmcs ximiuHumn (A), ¢isnuHumn (B) Ta GionoriyHrmun
(B) meTopgamu. 3rpynyiiTe Ha3BaHi BUAmM Tepanii 3a ne-
peBakatounmMm MeTogamm nikyBaHHA.

Heaki Buan Tepanii: 1 — imyHoTepanisa; 2 — marHi-
ToTepanis; 3 — ¢arotepanis; 4 - poToTepanis; 5 - pa-
Jiotepania; 6 - ripygoTtepanisa; 7 - ranotepanis;
8 — nenotepanis; 9 - 03o0HOTepanis.

3MICT

Yomy B imyHOKOpeKLUii Ta imyHOoTepanii oco6nnBe 3Ha4YeHHA Ma-
I0Tb NPUpPOAHI cnoco6u BnanBy?

IMmyHOKOpeKLia — cykynHicme 3acobis i memodis, cnpAMOBAHUX HA HOPMAJi3a-
yito yHKyiti imyHHOT cucmemu. 3acob6amu iMyHOKOpPEKLT MOXHa aKTuBi3yBaT abo
NPUrHivyBaTW aKTUBHICTb IMyHHOI CCTEMK, @ TaKOXK 3aMiHIOBaTV BTpayeHy GyHKLito.
Po3pi3HATb TP OCHOBHI BUAW iIMyHOKOPEKLii: CMUuMy/1i084a1bHA, NpU2HIYY8aA/1bHA Ta
3amiHHa. IMyHOKOpeKLUia nepefnbayae 3aCcTOCyBaHHA Pi3HUX ¢hi3udHUX (Hanpuknag,
iHransauina, enektpodopes), ximivHux (NikapcbKi Npenapatu) i 6ios102iyHUX (Macax, ani-
Tepanifa) MeTogis, TPaauLifiHMX (HanprKNag, aHTM6IOTMKOTEPania) 1 anbTepPHATUBHNX
(HanpuKknag, ronkoBKOJOBaHHSA, ripyfoTepanisa) MeToanK, TepaneBTUYHMX i Xipypriy-
HUX (BUZaneHHa nimdOIAHOI TKaHVHK, Nepecajika KiCTKOBOro Mo3Ky) nigxomis.

OCHOBHUMW NpUHUMNAMKN iIMyHOKOPEKLUIT €: 1) 3acmocysaHHA 3 npoginakmuy-
HOI Memoto; 2) 00NOBHEHHA NPU3HAYEHO20 JiKy8AHHA; 3) nepesaxHe 8UKOPUCMAHHSA
NpupoOHuUx cnocobie 8nsusy, WO NoB’'A3aHi 3 GionorivHumy notpebamu i GyHKUIA-
MU opraHi3my. Tak, 4O iIMyHOKOPeKUinHMX NpenapaTiB Y CyYacHii MeAULIMHI iCHYI0Tb
BMMOTHU, Ccepeq AKMX: MPUPOLAHE MOXOMLXKeHHA, 6e3neKa 3acToCyBaHHA, BiACYTHICTb
edeKTiB 3BMKaHHA Ta iH. [leBHOro 3HaueHHA Habynu ekcmpakopnopasbHi Memoou
imyHokopekuil, wo nepepbavaoTb 06pPO6KY y3ATUX Bif NIOANHUN KNITUH ab0 TKaHWUH 3
HaCTYMHUM iXHIM NOBEPHEHHAM (HanpuKiag, MeToh reMOnyHKTYpU, B AKOMY iMyHO-
KOPEKTOPOM € BlaCcHa KpPoB).

ImyHoTepania — cykynHicme Memodis niKy8aHHA, W0 Marme yinbosul 8niug Ha
KIMUHU, MKAHUHU Ma op2aHu iMmyHHoi cucmemu. OCHOBHOIO MeTOto iMyHoTepanii €
BUMpPaB/IEHHA iIMyHHUX AedeKTiB opraHi3aMy NogMHK. 3a MexaHi3MOM Aii po3pi3HAITb
cheyugiyHy  HecneyugpiyHy imyHomepanito. CneundiyHa imyHoTepanisa nepepbavae
BMJIMB Ha MeXaHi3My afanTUBHOTO iMYHiTeTy, a HecreundiuHa — Ha BPOAXKeHi iMyHO-
NOriYHi Nnpouecn.



IMyHOTepaneBTUYHUI BNIVMB MOXe OyTV aKmuBHUM, NACUBHUM Ta adanmugHUM.
AKTVBHUWIA BNNMB Nepefbayace 3anyyeHHA NpMpoaHMX MexaHi3MiB iMyHHOT cuctemm y
BiAMOBIAb Ha BBeAEHHA aHTUreHa (Hanpuknag, BAKOPUCTaHHA BaKLMH). Y pasi nacus-
HOrO 3aCTOCOBYIOTb FOTOBI F'yMOpPasnbHi (CPOBaTKK, iIMyHOTT06YNiHW, MOHOK/TOHASbHI
aHTuUTINa) abo KNiTMHHI (knoHoBaHi nimdounTN) iIMyHONOTIUHI NpenapaTy, Wo AitloTb
Ha NPUPOAHI 3axMCHi MexaHi3mu. Y BUNafKy agantuBHOI Tepanii abo npodinaktnku
opraHi3am oTpuMye pevyoBUHY (LUTOKIHIHW, YNHHWKWN POCTY), AKi CNPUAIOTb BUPOOGIIEeH-
HIO MPUPOAHKX 3aCO0iB 3aXNCTY.

OTXe, B iIMyHOKOpeKLUii 11 iMyHOTepanii 3aCTOCOBYIOTb Pi3Hi MeToau M 3aco-
6u, ane 0cobMBOro 3HaYeHHA HabyBaloTb METOAU 3 BUKOPUCTaHHAM Npu-
POAHOro ANA OpraHisaMmy BMAWBY Ha NPUPOAHI MeXaHi3MW iIMyHHOrO 3axuCTy.

Ai oco6nuBocCTi 1 pi3HOMaHITHiICTb iMyHOGionoriuHMxX npenaparis?

3a pielo Ha iMyHHY cucTemy iMyHOGiOnOriYHi nNpenapaTy NOAINATbL Ha: imy-
Hocmumynamopu (akTUBYIOTb iIMYHHY BiANoOBiAb; HanpuKaag, BakUWHKU, NpenapaTtu
XKeHbLUeHI0), imyHoOenpecaHmu (MPUIHiYyOTb IMyHHY BiMNOBiAb; HaNpWKnag, npena-
paTu 3010Ta, AeAKi aHTUOIOTUKM) Ta iMyHOMOOyaamopu (BiGHOBMIOIOTbL | HOPManisy-
toTb GYHKLiT IMyHHOI cMcTeMn; HaNpUKNag NpenapaTty 3 exiHalel, rpnba Kopauuency).

IMyHOGionpenapaty OTPUMYIOTb PI3HUMU LWASXaMW: KyNbTVBYBAHHAM LUTaMiB
MiKpPOOPraHi3MiB i KNiTUH eyKapioTiB, eKCTpaKLi€lo peuyoBnH 3 BIONOFYHNX TKAHWH
i KpoBi, MeTofamu GioTexHonorii (Hanpuknag, TexHonorii pekombiHaHTHOI [HK,
TeXHONOrii CTBOPeHHA ribpugom) Ta iH. [lo imyHobionoriuHux npenapatiB HanexaTb
8AKYUHU, AHAMOKCUHU, iMyHO02/106y/1iHU, cupo8amku, iHmepgepoHu, npobiomuku,
b6akmepiogazu, aHmubiomuku Ta iH.

BakyuHu - npenapatu 3 ocnabneHux, BOUTUX 30yAHMKIB 3axBOploBaHb abo
NPOAYKTIB iXHbOI XXUTTERIANBHOCTI, IO iX 3aCTOCOBYOTb ANA popMyBaHHA HabyToro
aKTMBHOrO iMyHiTeTy (Hanpuknag, BLIXK npoTtn Ty6epKynbo3y)

AHAMOKCUHU — NpenapaTy i3 3HELUKOAXKEHNX eK30TOKCMHIB GaKTepill, o 36epira-
t0Tb @aHTUreHHI Ta iMyHOreHHi BNacTMBOCTI (Hanpuknag, cTadinoKOKOBUA aHAaTOKCHH).

Cuposamku iMyHHI — Lie npenapaTti CMPOBaTK/ KPOBI, LLIO OTPUMYIOTb LLASXOM
iMyHi3auii TBApMH abo NIOAUHU | BUKOPUCTOBYIOTbCA [N CTBOPEHHSA MacUBHOIO
iMyHiTeTy (HanpunKnag, NPOTUNpPaBLEBa CMPOBATKA).

InmepdepoHu — npupopHi abo pekombiHOBaHI GiINKOBI PEUYOBUHY, WO € NPOTU-
BipyCHVMMM 3acobamu Ta 3faTHI MoayntoBaTh GYHKLIT iIMyHHOT cucTemmn (Hanpwknag,
npupogHuii anbda-iHTepbepoH, WTyyHui nadepoH).

ImyHo2n06yniHu — npenapatu, Ail0YO OCHOBOIO AKMX € aHTUTING, LLO NiABULLY-
0Tb HecneuundiuHy onipHicTb opraHiaMy (Hanpuknag, iMyHorno6yniH NogCbKAUN).

Mpobiomuku - 6akTepianbHi NpenapaTi, WO MICTATb KMBi MiKpOOpraHiamu
a60 ixHi MeTaboniTy, WO 3AiMICHIOITb PEryasTOPHUIA BMIMB HA IMYHHY CMCTEMY Yepe3
BiJHOBNIEHHA MiKpodNOopU KNLWEYHWKY (HanpuKknag, NiHeKkc, nakTobakTepuH).

bakmepiogaau — aHTMIKPOOGHi cneundiyHi Npenapaty, WO iX OTPUMYIOTb B pe-
3ynbTaTi cenekuii 6akTepiodaris (Hanpuknag, AM3eHTepinHNN abo canbMOHENIbO3HNIA
6akTepiodar).

AHmMuG6Giomuku - NPOAYKTU XUTTERIANBHOCTI (@60 iXHi CMHTETWYHI aHanoru i
FOMOJIOFY) XMBUX KIITUH, WO BUBGIPKOBO NPUrHiuy0Th GYHKLIOHYBaHHA KNiTWH 6ak-
Tepin, rpubis abo NyxnuH (Hanpwkaag, nisounm, NeHiyuni, uedagosum).

§ 28. ImyHOKOpeKLia. IMyHoTepania
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OT1xe, imyHob6ionoriuHi npenapatu (imyHobionpenapaTy,
aHrn. biological drugs) — ue nikapcbKi NpenapaTtu, Ailoyi PpeYoBUHM AKNX
MatoTb GionoriyHe noxomeHHsA (abo € WTYYHO CUHTE30BaAHMMM aHaNoramu
NPUPOAHMX PEYOBUH) i MpU3HaYeHi ana imyHonpodinakTnku, fiarHOCTUKN
Ta iMyHoTepanii iHGeKLUiNnHNX, OHKOMOTiIYHWX, aneprivyHmx,
imyHoAedILMTHUX, aBTOIMYHHNX 3aXBOPIOBAHb.

BIANBbHICTb

x,/‘ CamocTinHe gocnigKeHHA. ImyHoTepania rpuny i I'PBI

3a cyyacHVMK npaBunamu, NlikyBaHHs Ta npodinakTuka ’
rpuny 1 PBI BKntoyae gekinbka NyHKTIB: 1) BakuuHalia ne- i

pefn noyaTkom enifcesoHy; 2) BXKMBaHHA Npenaparis 3 rpynu
iHTepdepoHiB; 3) 3acTocyBaHHA nMpenapatiB MNPOTUBIPYCHOI
AiT, WO npurHivyloTb Bipycu; 4) BXMBaHHA npenapaTiB imy-
HOCTUMYIIOBANIbHOI AiT ANnA akTMBauil BNAaCHOro imMyHiTeTy.
Ha3BiTb HavnowwmpeHiwi npenapaTty, WO iX 3aCTOCOBYIOTb B
iMmyHoTepanii BipycHUx iHbekuin rpuny i PBI.

HaBuanbHuit npoekt. Oco6mcra nporpama 3miLjHeHHA 340poB’A

KOXHWUI 3 HAaC NOBUHEH 3aMUCIOBATUCA, UM NPABUSIBHO
BiH NiKNYyeTbCA NPO CBil opraHi3m. [epenik 3 12 pekomeHpaa-
uin Big MiHicTepcTBa OXOpOHU 340POB’'A YKpaiHu fonomoxe
Kpalle 3p0o3yMiTi, O € KOPUCHMM ANA Balworo 6narononyuy-
uA, a Wwo ryo6utb noro. OnpautoiTe Ui pekomeHaaLii Ta CTBO-
piTb 0COBMCTY Nporpamy 3miLHeHHA 340POB'A.

CTABJIEHHA

Bionorisa + Hayka. ImyHoTepania paky

HobGeniBcbky npemito 3 ¢isionorii i MmeguuymHmn
2018 p. oTpumanu amepukaHeub [xenmc . Enni-
COH Ta AnoHeub TacyKy XoHpse. HaykoBsui po3po-
6unyY NPUHUMMNOBO HOBWI Migxig A0 iMyHoTepanil
paky, BiAMiHHWA Bif pagio- Ta ximioTepanii. 3acTo-
CyWTe CBOI 3HaHHA TeMW N MOACHITb CYTHICTb LibOro
nigxoay.

[xeimc Tacyky
Ennicon XoHpase

PE3YJIbTAT

3aBAaHHA AnA camo KOHTPOJIo

1. LLlo Take imyHoKopekKuia? 2. LLlo Take imyHoTepania? 3. ki 3aXxBOpIoBaHHA NiKYIOTb
1-6 |3a ponomoroto imyHoTepanii? 4. LLlo Take imyHobionpenapatu? 5. Ha3BiTb OCHOBHi
rpynuv imyHobionpenapartis. 6. HaBegaitb npuknaay imyHobionpenapartis.

7. Yomy B iMyHOKOpeKLii Ta iMyHOTepanii nepesaxatoTb GIONOriYHi, a He XiMiuHi
7-9 |abo ¢i3nuHi meToan nikyBaHHsa? 8. Aki ocobnmBocTi iMyHobionoriuHmx npenapartis?
9. Ik oTpUMYIOTb CyyacHi bionpenapaTtn?

10-12 10. O6r'pyHTYiiTe 3HaUEHHA 3HaHb NPO IMyHHY CUCTEMY ANsA 0COOMCTOI Ta rpomag-

CbKOT NPOdiNnaKkTKy 3aXBOPIOBaHb.




IcHytomb mucAayi 3axeopiosdHs, ane 300po8’s bysae uuie 00He.
J1. bepHe

§ 29. NPOOUIAKTUKA 3AXBOPIOBAHDb JTIOAUHWN.
HEIHOEKLINHI 3AXBOPIOBAHHA

OCHOBHi NOHATTA 1 KntouoBi TepmiHn: 3AXBOPHOBAHHA. Mpodinaktuka
3axBoploBaHb. HeiHdeKuiliHi 3axBoploBaHHA.

MpuraganTte! Lo Take 3popos’a?

X HoBuHM Haykn

Y uepsHi 2018 p. BcecBiTHA opraHi3aLia oXopoHu
340pOB’'A BMNYCTWUNA HOBY Bepcito MixHapoaHoi Knacudika-
uii xBopo6 (MKX-11). MKX € ocHOBOW AN BU3HAUEHHA TeH- MKX 1@
OeHUin | 30iNCHeHHA CTaTUCTUKM B rany3i OXOPOHU 340POB’A.
MicTuTb 6n13bKo 55 000 yHiKanbHKX KOAiB XBOPO6 i NPUYMH
cmepTHOCTI (y MKX-10 — 14 400). Yomy icHye Tak 6arato pi3-
HUX 3aXBOPIOBaHb i YOMY iX KiNbKiCTb 36inbluyeTbCA?

3MICT

AKi NnpuYMHM 3aXBOpIOBaHb NOANHN?

XBOPOBA, 3AXBOPIOBAHHA (nat. morbus) - ue nopyuwleHHA HOpMAasbHOI

XKUMMEODIANLHOCMI Op2aHi3mMy, 8HAC/IOOK Y020 3HUXYIOMbCA (1020 NPUCMOCYB8ASbHI
Moxugocmi. Hayka, Lo BMBYa€E XBOPOOU, Ha3BaETbCA HO30J102i€l0.

XBopobu KnacndikyoTb 3a Pi3HUMU KPUTEPiAMU: 338 NPUYMHAMU BUHUKHEHHA —
Cnaokosi (reHHi, XpOMOCOMHI, XBOPOOU 3i CMafKoBOK CXUNBHICTIO), Habymi (LyKpoBui
niabert, racTpwuT), iHpekuiliHi (BipycHi, 6bakTepianbHi), na-
pasumapHi (an3eHTepia, Manapia), HeiHgekyiliHi (xapyosi
OTPYEHHSA, TPaBMMU); 338 aHaTOMO-di3ionoriyHMMmN cuctema-
MW — X80pOOU Op2aHie mpassieHHsA, OUXAHHS, Kpo8oobizy Ta
iH.; 32 O3HaKaMW CcTaTi Ta BiKy — XiHoui, oumayi xgopobu,
X80pobU cMapocmi Ta iH.; 3a eKONOTrYHNM NPUHLMUMOM —
eHOeMi4Hi, mponiyHi Towo. HainowrpeHiwnm 3axBoptio-
BaHHAM Y CBiTi € HEXWUTb (NiKapi Ha3vBawTb puHiToMm). fi
MOXYTb CMPUYMHATK Bipycw, 6akTepii, anepreHu, cTpec, In. 50. HexunTb Ak
TpaBMyBaHHSA CNM30BOI 060M10HKM Hoca (i1. 50). 3aXBOptoBaHHA

KoxHa xBopob6a mMae neBHy 6e3nocepefHio NpUYMHY (MpUYUHK), TO6TO XBOpPO-
60TBOPHMI BB, O BUKIIMKAE NOPYLUEHHS i BU3HAaYa€e 0COOANBOCTI TOrO UM iHLWIOro
3axBOPIOBaHHA. [IpUYMHaMK 3aXBOPOBaHb MOXYTb OyTV 30BHILLUHI (€K30reHHi) 1 BHY-
TPILLHI (€HAOreHHI) YNHHMKK. EK30reHHi XBOPOOOTBOPHI MPUUYMHM — Lie YNCSIEHHI 30B-
HiWwHi ¢i3nyHi (Tenno, xonop, Bitep), XiMmiuHi (HaANMLLOK CONi, BNIMB KACNOT), 6ioNoriyHi
(Bipycn, xBopobOOTBOPHI HaKTepii, TBapUHM-NapasnTK), NCUXivyHi (HanpyXeHi cimenHi
4y BMPOOBHMYI BifHOCKHM) naToreHHi Ail. [lo eHaoreHHNx XBOPOOBOTBOPHMX MPUYMH
HanexaTb reHeTUYHi YNHHVKM Ta 0cO6MMBOCTI OyA0BU Tina, NOpyLIEHHA GYHKLIN.

Ha po3BUTOK 3aXBOPIOBaHHSA BMINBAOTb OKPIM XBOPOOOTBOPHUX MPUUUH e 1
YMHHUKN pU3BMKY. Lle noTeHuiiHO Hebe3neuHi anAa 300poB’'A BMAMBYK 30BHILLIHbO-
ro N BHYTPIWHbOrO CepefoByLL, WO MiABULLYIOTb BIPOFiAHICTb PO3BUTKY 3aXBOPIO-
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BaHb. YNHHVKN pn3KKy KnacudikyoTb Ha 3d2asibHi (CMiNbHI ANA yCix 3aXBOPIOBaHb) i
cheyucpiyHi, nep8UHHI 1 BMOPUHHI.

Y pO3BUTKY 3aXBOPIOBAHHA 3a3BMYall BUOKPEMIIIOIOTb TaKi mepiogn: NpuUxoBaHnim
(po mosABM neplwurx O3HaK XBOPOOM), MPOAPOManbHUI (4O MOBHOFO PO3BUTKY
CMMMNTOMIB), Mepiof po3nany XBopobu, Mepiof 3aBepLUeHHs XBOpobu Ta nepiof
opyyBaHHsA. TpMBanicTb LMX NepiofiB 3aneXuTb Bif CUIN XBOPOOOTBOPHOIO BNIVBY
Ta $i3ioNoriyHoOro N NCMXiYHOro CTaHy OpraHiamy NOgMHN.

Ta6nuusa 2. MIPUYUHU 3AXBOPIOBAHbD JIIOAUHU

Karteropis Mpuknapn

LKignmei 38nukun. HenpasunbHe xapuyBaHHA. luctpec. Hectaua cHy.
Cnocib xntta LKignmei ymosu npadui. lNinognHamia. 3n0BKMBaHHA Nikamu. H13bKUN

piBeHb KynbTypu
HaskonuiwHe KceHobioTukn. KnimatuuHi 3miHu. Lymosi BnnvBu. CoHAYHaA aKTuB-
cepeposuLle HicTb. LWKignnemin BNAMB BUNPOMiHIOBAHHA. XBOPOOOTBOPHI OpraHiamm
CnapkoBicTb CnagkoBi 3MiHM. CnagKoBa CXWUIbHICTb [0 NEBHMX 3aXBOPIOBaHb

, HeedpekTrBHICTb NpodinakTMUHMX 3axofiB. Hnusbka AKiCTb MeanyHuX

OxopoHa 300poB'A

nocnyr

OTXXe, Pi3HOMAHITHICTb 3aXBOPIOBaHb IIOANUHY BU3HAYAETbCA Pi3HOMAHITHI-
CTIO XBOPOOOTBOPHMX YMHHUKIB 30BHILUHBOIO 1 BHYTPILIHbOrO CepefoByLL.

flka ocHOBHa meTa 11 Bugu npodinakTnkum saxsoproBaHb?

MpodinakTuka 3axBoploBaHb (Bif rpeu. npoginakmukoc — 3anobixHull) — ye
cucmema 3axo0ie, CNpAMOBAHUX HA 8UABJIEHHA X80pOOOMBOPHUX YMO8 i YUHHUKI8 pu-
3UKY, 3anob6ieaHHA po38UMKY 3dX80PIOBAHL MA 3MiYyHEHHA 300p08'a. HaliBaXxknusilumm
CKNaHUKOM YCiX npodinakTUuHmX 3axofiB € GopmMyBaHHA B JIIOAUHU aKTUBHOCTI I
YCTaHOBOK Ha 3[40poBMIA cnocib xutTs. BignosigHo go knacuodikauii BOO3 npodinak-
TUKa MOAINAETLCA Ha NEPBUHHY, BTOPVHHY | TPETUHHY.

MepsuHHa npoginakmuka - ye cykynHicme 3axo0i8, o 3anobizaroms 8UHUKHEHHIO
30X80PIOBAHHH, yCyB8aroyu (io2o npuduHu. Llen Bng npodinakTnkm € Hanbinbll epeKkTrB-
HUM i BKITIOYA€E HM3KY 3aX0fiB, cepef AKMX BaKUMHaLifA, paLioHanbHUA peXxum npawi 1
BiZIMOUVHKY, paLliioHaNbHe XapuyBaHHs, GpisnyYHa aKTUBHICTb, 0340POBNIEHHA AOBKINNA,
BVIKOPUCTAHHA POCINH A5 3MiLHEHHS IMYHITETY Ta iH. 3axo4u nNepBUHHOI Npodinak-
TUKN MOXYTb 3[iICHIOBATUCA 1 Ha AePKaBHOMY PiBHi (HanpuKniag, XJopyBaHHA BOAM,
BMPOOHULITBO 1I0A0BAHOI KYXOHHOI Coni).

BmopuHHa npoginakmuka - ye cykynHicme 3axodis, Wo yMOX/1UBJTIOIMb 8UAB-
JIeHHA 3aX80PIOBAHHA HA PAHHIX cMadifx po38UMKY, KOJIU BOHO nepebieae 6e3 cumnmo-
Mmis, i cBo€HYACHe JliKy8aHHA Moxe (1020 3ynuHUMU. 3axofy BTOPUHHOI NPodinakTnkm
OCHOBaHi Ha NpodinakTUUHMx ornagax. EGeKTMBHUM MeTogoM Ui€l npodinakTukm
€ TAaKOX OucnaHcepusayis AK KOMMIEKCHUI CNoci6 paHHbOro BUABMIEHHS XBOPOOMU,
CrocTepexeHHs, NiKkyBaHHA Ta 0340POBJIeHHA xBopux. Mpuknagom 3axofis iHAMBI-
JyanbHOI BTOPUHHOI NpodinakTuKy cepueBo-CyAUHHMNX 3aXBOPIOBaHb € BXMUBAHHA
aueTmncaniunioBoil KACIOTY 3a peLenTypHUM NpU3HaYeHHAM Nikapis.

TpemuHHa npoghinakmuka - ye cykynHicme 3axo0is, Wjo 3anobieatoms nozipieH-
HI0 abo yCcKIaOHeHHAM 3axX80PIOBAHHSA NiC/IA Mo20, Ak Uoeo byso sussieHo. Llein Bug
NpodinakTNKMN CNPAMOBaHMWI TaKOX Ha peabiniTauito XBOPOT NOANHY, Ha MOBEPHEHHS
i B CiM'10 11 O CYCMiNbHO-KOPUCHOT AiAnbHOCTI. MNpuKknagom 3axofis TpeTuHHOI npodi-
NaKTUKW € 3anobiraHHA KOHTaKTaM 3 afiepreHoM Aj1A XBOPUX Ha GPOHXianbHy acTmy.



OT)Xe, OCHOBHOIO MeTOI NPOodiNaKTMKN 3aXBOPIOBaHb € 3HMLLEHHA
XBOPO6M 1 MiHimi3aLiA il BMAUBY, @ OCHOBHVMY BUAAMU —
NepBUHHA, BTOPUHHA 1 TpeTUHHA npodinakTuka.

AKi ocHoBHI 3axoau npodinakTnkn HeiHPeKLiNnHNX 3aXBOPIOBaHb?

HeindekuiliHi 3axBoploBaHHA — Ue Xx80p0ob6/1usi CMAHu, Wo He hepedarmbcs 8i0
J100UHU 00 /IIOUHU, Marome mpugasnul nepebie i NosisbHO Npozpecyroyull xapakmep.
Ha cborogHi Ui 3axBoptoBaHHA CTaHOBAATL rNobanbHy Hebe3neky, OCKinbKy Habynu
MaCOBOrO MiaHeTapHOro XapakTepy 1 MatTb KaTacTPodiyuHi HaciAKM AN iCHyBaHHA
noAvHW. Y CycninbCcTBi BUHMKA NpobiemMa HOBOI Fo6anibHOI 3arpo3u, Lo Ma€e cTaTyc
HeiHdeKLiNHOT naHgemii.

HeiHdeKUilnHi 3axBoploBaHHA MoWMpeHi cepen ycix BikoBMX rpyn. NomMunkosoio
€ QYMKa, WO TaKi 3aXBOPIOBaHHA — Lie XBOpoObu NiTHIX nogen. 3rigHo 3 gaHumun BOO3
6511M3bko 9 MAH NoAen y CBiTi MOMMpPAOTb Bif HeiHOEKUINHMX 3aXBOPIOBaHb He
pocarwm i 60-piyHoro BiKy. Llle ofHi€l0 BaXKNMBOIO IXHbOK XapaKTEPUCTUKOIO € Te,
wo marxe 80 % ycix BUNafKiB cMepTi Bif HeiHdeKLiHMX 3aXBOPIOBaHb NPUNafaE Ha
KpaiHW 3 HU3bKNM | cepefHIM PIBHAMY JOXOAY HaceNeHHs.

B YKpaiHi 6113bKo 86 % CMepTeil CMPUUYUHSAIOTb 3aXBOPIOBAHHS came L€l rpy-
nu. ICHYIOTb OCHOBHI YOTMPY TUNWN HeiHPEKLiINHUX 3aXBOPIOBaHb — cepuye8o-CyOUHHI
(iHpapKT, iHCYNbT, BpoAKeHi Bagu cepus, eHAOKapAWUT), pak, XpOHiYHi pecnipamopHi
30X80pPIOBAHHA (XPOHiIYHa 0OCTPYKTUBHA XBOpoba nereHb, actma) Ta 0iabem. YnHHUY-
KaMy pv3uKy ANs OaHOi rpynu 3axBOPOBaHb € MemabosiiyHi (NigBULLEHNIN apTepi-
aNbHUI TUCK, BUCOKUI BMICT FITIOKO31, BUCOKUI BMICT NiNigiB, HaAMipHa mMaca Tina) n
NnogeodiHKo8I (TIOTIOHOKYPIHHSA, FiNOAMHaMIs, HeEpaLioHaNbHe XapyyBaHHSA, HagMipHe
B>KMBAHHA afIkorosto).

Y nunui 2018 p. B YKpaiHi Bneple noyanm CUCTEMHO BMPOBAaAXyBaTu 3aX04m 3
npo¢inakTUKM 3aXBOPIOBaHb, WO BUK/MKaHI He iHpeKLiaMM, a CNocoboM XUTTA Ta
YMOBaMU HaBKOJMILHBbOIO cepepoBuila. Ha 3acigaHHi KabiHeTy MiHicTpiB yxBaneHo
HayioHanvHuli nnax 3axodie w000 HeiHgheKyiliIHuX 3axeoproeaHb 019 00CA2HEH-
HA 2nobanvHux yineli cmanozo possumky. MNepenycim NAeTbCsi NPO PO3pPoOKyY Ta
peanizauito iHbopmaUinHOT NoNiTUKK i NpoBeAeHHA MacwTabHOI po3'ACHIOBaNbHOI
PO60TU OO0 OCHOBHUX YMHHUKIB pU3UKY HeiHDEKLiHMX 3aXBOPIoBaHb Ta IX Hacnia-
KiB AnA 300pOB’sA.

3aranbHogepaBHUMM 3axodamu NPoPinakTUKM HeiHPEKLIMHNX 3aXBOPIOBaHb €:
eKOHOMIYHi (NiABULLEHHA aKLU3y Ha TIOTIOHOBI BUPOOW, ankoronb Ta ¢iHaHCyBaHHA
nporpam i3 nonynsipr3adii 30poBOro cnocoby XKnTTA), opeaHizayitHi (3abopoHa pe-
KNnamu LMrapok Ta ankorosto, CTBOPEHHA MYHKTIB 340POBOro xapuyBaHHA B LIKONaX,

BH3), IHd)?pMGHIUHI (.nonynﬂpm'svaLFm aK- MpoinakTnka xeopo6
TUBHOIO BiANOYMHKY, iHdOpMaLiliHi 3axo- cucTemmn KpoBoobiry
AV NPOTV WKIANIMBNX 3BNYOK). 1. KoHTponioiiTe apTepianbHUi TUCK
'D'f) 3axoais IHHMBI'uya.JijOI 3arasneHol 2. MigsuwynTte ¢GisnyHy akTUBHICTb
npodinakTuky HeiHeKUiNHNX 3axBoplo- - - -
R X . 3. BigmoBTecs Bif KypiHHA Ta 0OMeXxTe

BaHb HanexaTb BigMOBa Bif LWKiAINBUX BKUBAHHS aNKOFOMIO
3BI/1‘40K, Pau|0Haane xapquz.aHHﬂ, aKTMB- |, HopmaniayiiTe macy Tina
HUIM cnocib XnTTA, 3aHATTA Gi3KyNbTypoio - :
. . . . 5. KoHTpontoiTe piBeHb FtoKo3m
n cnoptoM. OKpim TOro, iCHYI0Tb cneuianb- 6 K . -

; : . KoHTpontoiiTe piBeHb XxonectepuH
Hi 3axoan NpPo¢iNakTUKM LWOAO KOHKpeT- P P puHy
HIX BIAiB 3aXBOPIOBaHb. 7. MNpaBunbHO xapuynTeca

§ 29. MpodgdinakTrKa 3axBopoBaHb NtoanHU. HeiHdeKLiHi 3axBoproBaHHSA
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OT>Ke, OCHOBHI 3axoan NPodiNnakTMKN HeiHEeKUiNHX 3aXBOPOBaHb
Ha fep»aBHOMY 1 OCOOMCTICHOMY PiBHAX CNPAMOBaHi Ha 3anobiraHHA
AiT YAHHUKIB pU3NKY Ta JOTPMMAHHA OCHOBHUX 3acaf 340POBOro
Cnocoby XuUTTA.

[IANbHICTb

x‘//‘ CamocrTiliHa po6oTa 3 intocTpauieto. MpodinakTuka paky

MiHapogHe areHTCTBO 3 JOCNigXeHHA paKy BcecBiTHbOI opraHi3aLii OXopoHU
3[0pOB'A 3 iHiLiaTMBM EBpPONENCcbKOI KoMicii ony6ikyBany «EBpoONencbKUn Kogekc
60pOoTbOV NPOTU PaKy», AKNIA MICTUTb 12 CNOCOBIB 3HMXKEHHA PU3NKY PO3BUTKY paKy.
MixHapogZHi ekcnepTu 3aaBAAIOTb, WO MaiXe MONOBUHY CMepTel Bi paKy MOXHa
6yno 6 yHUKHYTW, AKOW BCi AOTPUMYBanMCb pekomeHgauiin. Bukopucralite 3anpono-
HOBaHY iNtoCcTpaLito Ta Ha3BiTb Ui 12 cnocobiB NpodinakTuKM paky.

Q280 DO T-02000Q

Bionoria + JlikapcbKi pocnnHu. PocnnHn-agantoreHu i nepBuHHa npodinakruka
XBOpO6

PocnnHmn-agantoreHn CTUMynIOOTb 3aXUCHI CUAM OpraHiamy NOAWHK, NPUCTO-
COBYIOTb MOr0O A0 3MiH MOroAW, KONMBaHb aTMOCPEpPHOro TUCKY, MiABULLYIOTb CTild-
KicTb [0 CTpeciB, $pi3nyHy 1 po3yMOBY Mpaue3faTtHicTb (i, 57). Ha3BiTb HaliBigomiwi
pocnunHu-agantoreHn. OLUiHITb MOXNMBOCTI Ta COOpMyIONTe Hal3aranbHili peko-
MeHZaLiT WoJo 3aCToCyBaHHA POC/IMH-afanToreHiB AnA NpodinakTnKm 3axBopioBaHb
MOLVHMN.

In. 51. 1 - eHblUeHb; 2 — efleyTePOKOK KOJoUMI; 3 — pofiona poxesa
CTABJIEHHA

Bionoria + Mysuka. MysnuHa Tepanis

My3nka moke NiABUMUTM HACTPI, BUKNUKATU MPUEMHI crioragn, 3acrnoKoiTy,
BMVHYTU Ha 6ifb, YacTOTy CcepLebuTTA, TUCK | HaBiTb Ha GYHKLT IMyHHOT Ta @HOOKPUH-
HoI cucTem. HayKoBLi CTBEPAKYIOTb, LLO MY3MKa MOXE YNHWUTY 3HAYHWIA BNAUB Ha 3[0-
pOB's, TOX BOHa CTana okpemMmnm Hanpamom Tepanii. O6rpyHTyTe 3HaUeHHA My3UKN Y
npodinakTnLi i NikyBaHHI 3aXBOPIOBAHb JTIOAMHU.

PE3YJIbTAT

3aBAaHHA AnA camo KOHTPOJI0

1. Wo Take xBopo6a? 2. HaBepiTb Npuknaan KputepiiB KnacrdikaLlii 3aXxBOpoBaHb.
3. Wo Take npodinakTnka 3axsoptoBaHb? 4. HaBeaiTb npuknagn npodinakTmyHnx

1-6 . . AV .
3axofiB Woao XxBopob nogunHu. 5. Lo Take HeiHdeKLiHi 3axBoptoBaHHA? 6. Ha3BiTb
HalnowmpeHiwi HeiHdeKLiNHI 3aXBOPIOBaHHSA B YKpaiHi.

7.9 7. AIKi npnUYMHM 3axBOPIOBaHb NogMHK? 8. flka OCHOBHa MeTa 1 BUau npodinaktnkm

3axBOpPIOBaHb? 9. fIKi OCHOBHI 3axoAn NPOdINaKTUKN HeiHPEKLINHNX 3aXBOPIOBAHb?

10-12 | 10. Ha3BiTb i1 NOACHITb LLIAXW 3HVPKEHHA PU3KKY PO3BUTKY PaKy.




IHhekyis — ye 6opombba Mixx 080Ma opeaHiaMmamu.
I. I. Me4yHukos

§ 30. MPOOUIAKTUKA IHOEKLINHUX 3AXBOPIOBAHb

OCHOBHi NOHATTA i KnouoBi Tepminm: IHOEKLIAHI 3AXBOPIOBAHHA.
Wnaxu nepepaui iHpekuii. NMpodinakTnka iHPeKUilHNX 3aXBOpPIOBaHb
nIoANHN.

MpurapanTe! Lo Take npodinakTnka 3axBOpOBaHb?

X MepeBipTe cBOI 3HaHHA

MNepepn Bamy nopTpeTn BUAATHNX
YyUYeHUX, HayKoBa AiANbHICTb AKMX Bifirpana
BaX/IMBY POJib Y PO3BUTKY HayKu Npo iH-
deKUinHi 3axBoptoBaHHA. HasBiTb ix.

3MICT

AKi 03HaKM Ta pisHOMaHITHiCTb iHpeKLiNnHNX 3aXBOpIOBaHb?

IHOEKLIAHI 3AXBOPIOBAHHA (Bia nat. infectio — 3apaKeHHs) — ye 3aX80PIOBaH-
HA, Wo U020 cnpuyuHAe U Nidmpumye HaasHul 8 opedHi3mi xeopobomeopHuUl Yyopio-
HuU 36yOHUK. Llen iHbeKUinHWI areHT BCTYMNa€ y CKNafHy KOHKYPeHTHY B3aEMOfito
3 MaKpooOpraHiamom, Lo Npu3BoauTb [0 iHdeKUiiHOro npouecy, a 3rogoM Ao 3a-
XBOPIOBaHHA. HayKa, WO BMBYAE AxXepena 3apakeHHA, MeXaHi3M i Wwnaxm nepegavi
iHbeKLUil, a TakoX cnocobun NpodinakTNKM iHPeKLiiHMX 3aXBOPIOBaHb, HAa3UBAETHCA
enidemionoziero (Big rpeu. eni — Haf, 0eMOC— HApPOA, /1020C — BYEHHS). HaABHicTb
30yfHMKa, UMKNiYHICTb nepebiry, dopmyBaHHA crnieundiyHOro imyHiTeTy B Makpo-
OpraHi3mie y BiAiNOBifb Ha NMPOHNKHEHHA — OCb Ti OKPeMi O3HaKW, WO BUPI3HAIOTb
iHbeKUinHi 3aXBOPIOBaHHS.

Ha cborogHiwHin AeHb Hayui BigoMo
noHag 1300 iHdeKUiNHMX 3axBOploBaHb Ta

O3HaKu iHpeKUillHNX 3aXBOpPIOBaHb
1. HaaABHicTb naToreHHoro

X KinbKiCTb, Ha NPEeBENVNKNIA »Kanb, 36inbLy- MIKPOCKOMIYHOrO 36yAHIKa
eTbcA. Cepepny HUX € 0c061UB0 Hebe3NeYHi |2. CXUAbHICTb A0 WMPOKOro
iHgpekuyii. Lle rpyna 3axBoptloBaHb NOAMHM, enifieMiyHoOro NoLINPeHHA

3. LmkniyHicTb nepebiry

WO MOXYTb PanTOBO BUHWUKHYTW, LWBUAKO i - o
(nocnigoBHa 3miHa nepioais)

nom.mvp.l/lTMCb y BurnAAi eninemiit a6o nar- 4. AMOBIpPHICTb PO3BUTKY 3aTAXKHNX |
OeMin i MacoBO OXOMUTWU HaCENEeHHs, a Ta- XPOHIUHIX GOPM
KOX XapaKTepusyloTbCA TAXKUM NepebiroM | 5. GopmysaHHsA iMyHiTeTy B
i BUCOKOI CMepTHIcTIo. [lo rpynu Hanexatb: MaKpoopraHiamis
1) uyma, xonepa, HaTypanbHa Bicna, koBTa |- BnactueicTb nepenasatica sin
rapsuka, rapsuka [leHre, xsopobu, siki cnpu- XBOPOTO AS 3A0POBOTO
unHATb Bipycn E6ona, 3ika, Mapbypra (Le T. 3B. KOHBEHLiHi XBopoby, wo nignsra-
toTb Ail Mi>KHapOAHUX CaHiTapHMX MpaBui); 2) BUCUMHUIA | NOBOPOTHWUIA Tudw, rpun,
noniomienit (xsopobu, Lo nignAraTb MixkHapogHomy Harnagy); 3) CHIL, cnbipcbka
BMpa3Ka, can, TynAapemisa, opHiTo3, 60Tyni3m Ta iH. (xBopobwu, Wo nignArawTb perio-
HafibHOMY ab0 HaluioHanbHOMY Harnagy).

3a npupopoto 36yAHMKIB PO3pi3HATL: 8ipycHi (Kip, rpun, CHIM, BipycHi rena-
Tmtn A, B, C, D, E), npioHHi (baTanbHe cimeliHe 6€3COHHS, rybuacta eHuedanonartis),

§ 30. MpododinakTunka iHPeKLinHKX 3aXBOPIOBaHb
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b6akmepianbHi (xonepa, yyma, on3eHTtepis, ctadinoKoKoBa i CTpenToKoKoBa iHdeKLii,
CanbMOHenbo3), 2pubkosi (enigepmodiTis, acneprinbo3, KaHAWAO3, MYyKOPOMIKO3)
3aXBOPIOBaHHS.

OTXe, ronoBHa BigMiHHICTb IHOEKLIIHNX 3aXBOPIOBaHb MONAra€ B TOMY,
o 6e3MocepeaHbO MPUUYNHOIO TX BUHMKHEHHS € MOTPAMIAHHS
naToreHHUX 30yAHUKIB 4O MAaKPOOPraHi3my, AKWA Npu LbOMy
CTa€ QKepesiomM 3apakeHHsA i MowmnpeHHA iHdeKLUil.

Aki MexaHi3Mu 11 WNAXYN 3apa)KeHHA iHpeKUinHMMN xBopo6amun?

3a mexaHi3amom nepepayi yci iHeKUilHI 3axBoptoBaHHA 00'€fHYIOTb Y rpynu:
1) KuWwKoBI iHeKUIT 3 hekasnbHO-opanbHUM MexaHiamom nepedadyi (xonepa, baktepi-
anbHa AM3eHTepisA, canbMoHenbo3u, 60Tyniam); 2) iHpeKUiT AnxanbHUX WAAXIB 3 no-
8iMpsAHUM MexdHi3mom nepedadi (rpun, andTepia, CKapnaTUHa, KalwsoK, MHEBMOHI,
Ty6epKynbo3); 3) KpoB'siHi iHGeKUiT 3 mpaHcmicusHUM MexaHi3mom nepedadi (4yma,
Tynapemisa, BucMnHum tnd); 4) Kpos'aHi iHdeKUii 3 HempaHcMiCUBHUM MexaHi3Mom
nepedayi (3apaxkeHHs Blllom, renaTtom B nig yac iH'€eKTyBaHHA, NepennBaHHs KPoBi,
nnasmu); 5) iHdeKUil 30BHIWHIX NMOKPUBIB 3 KOHMAKMHUM MeXaHi3MoOM nepeoadi
(BipycHa xBopoba E6ona, repnec).

Mepepauva 36yaHUKIB Bif XBOpOro op-
raHiamy moxe BifibyBaT1CA PisHUMY LWNAXa-

MexaHizmu i Wwaaxmv

3apa)XeHHA
MW Mif A€o pPi3HMX YMHHUKIB. Lle nosiTps, MexaHizm
BOAa, XapyoBi NPOAYKTW, FPYHT, NpeameTy |nepepadi (i cuctema,| Linax nepepaui
BXWTKY, XUBi nepeHocHuKku. LWnaxmn nepe- . MO MEMILEs iHdexuii
. 3 HWKWN B OpraHi3mi
Aaui iHdekuii — ye YuHHUKU, wWo 3a6e3neyy- YA P )

. . . 1. ®ekanbHo- . .
oMb NepeHeceHHs iHheKyiliHo2o azeHmMa 8io opanbHuii AnimeHTapHuM
X80p020 Op2aHi3mMy abo 8i0 Op2aHi3Ma-HoCis (tpasHa) (Yepes ixy), BopHUI
00 300p0802o0. 2. AeporeHHui MoBiTpsAHO-

Mepepaya 36yAaHWKIB vepe3 Xxapyo- (pecnipaTopHuii) | KpanenbHW i
Bi MpoaykTn (animeHmapHuUl wsax) Mae (ovxanbHa) MOBITPAHO-MUIOBUI
BeNMKe 3HAUYEeHHA, OCKINIbKN B HUX MIKpPO- 3. Kpos'sHuin Yepes ykycu
i 6epi > ’ . .. | nepeHocHuikiB,
OpraHiaMm He nuwe 30epIiratnTbCa, a " (TpaHCMICVIBHI/IVI) .
FeMOKOHTaKTHUMN |
MOXYTb PO3MHOXYyBaTUCA. Yepe3 mMosoko (KpoBOHOCHa) y
. . KOHTaKTHO-CTaTeBUMN
" MOJIOHHI NPOAYKTH I'Ivepep,aFOTbCﬂ ﬂll.l.lypf 4. KpoB'AHWI (He- | [eMOKOHTaKTHUIA
Ty6epKyIib03, YePeBHUI TU, Yepes M'ACHI TPaHCMICMBHUI) | i KOHTAKTHO-
npoaykTu, Anua, puby — 36yaHUKN canbMo- (KpOBOHOCHa) cTaTeBum
Henbo3y, 60Tyni3my, yepes oBoYi, PPYKTU — | 5. KoHTaKTHWMI KoHTaKTHO-
KULWKOBI iHpeKLii. BOOHUL Wiiax 3apaXKeHHA (nokpusw) no6yTosnit

BNacTMBMI Ans 30yOHMKIB 33aXBOPHOBAHb

OpraHiB LWIYHKOBO-KNLWKOBOIO TPaKTy (xonepa, yepeBHun tud). beanocepenHbo
yepes rpyHT BiibYBa€ETbCA 3apa)eHHA 36yAHMKaMy NpaBLA, ra3oBoi raHrpeHun. XuBsi
nepeHOCHMKN (BOLWI, KNiLli, MOCKiTK, KOMapi, NTaxu) NoWmnpooTb 36YAHKKIB KHilo-
BOro eHuedanity, NTallMHOro rpuny, >OBTOI rapAYKK. MoTpanaaHHA uux 36yaHUKIB B
OpraHi3m noguHN Moxe BibyBaTMCA Yyepes YKYCH, paHu (2eMOKOHMAakmHul wiisx).
KoHmakmHo-cmameasul Wwunax xapakTepHuin gns 36yaHukis repnecy, BIsly. Mosimps-
HO-KpanesbHUU i NO8IMpPAHO-NUI08UU LWNAXW 3apaXKeHHA XapaKTepHi AnA 36yaHNKiIB,
LLIO YParKyloTb OpraHu fuxaHHa (rpyn, Kip, Kawwniok). [1ig yac KoHTaKTy 3 npegmeTamm



BXUTKY ab0 3 XBOPUMU OpraHiamamu Yyepes NnoLIKOAMXKEHHS WKipy Yn cin3oBux 06o-
NIOHOK (KOHMakmHo-nobymosut wsisx) nepefanTbCs NPOCTUin repnec, Bipyc Eb6ona,
CKa3s Ta iH.

TakuM 4YMHOM, 3a AKepenom iHdeKUil po3pi3HATbL AHMPONOHO3U, 300HO3U i
canpoHo3u. PesepByapom 36yAHVKIB ANA aHTPOMOHO3HMX iHeKLin € nioguHa, ana
300HO03iB — TBAPWHW, ANA CaNpOHO3iB — IPYHT (NpaBeLb, NceBAoTy6epKynbo3) abo
BofZa (xonepa, nerioHenbos).

OTXe, XBOPOOOTBOPHi areHT! MalTb 34ATHICTb NPOHMKATK B OPraHi3m sto-
OVIHW PISHAMW LWNAXamu Ta BUGIPKOBO ypaXkaTh MeBHI TKaHWHMW 1 OpraHu.

Aki ocHoBHI 3axoau npo¢inakTuky iH$peKLiliHNX 3aXBOpPOBaHb NIOAUHN?
IHbeEKUiHI 3aXBOPIOBAHHA 3a/IMLLIATLCA aKTyaNlbHOK Npobnemoto B ycix 6e3 Bu-

HATKY KpaiHax cBiTy. Lli xBopobu cTaHOBAATb 3arpo3y PO3BUTKY JIIOLACTBA, OCKIIbKY €

NPUYNHOIO TPETUHW 3arasibHOI LOPIYHOT KiflbKOCTi cMepTeit y ¢BiTi. 3a gaHumu BOO3,

CMEPTHICTb XBOPUX YHACNIAOK iHEKLiNHNX 3aXBOPIOBaHb nocinae 2-re micue y CBiTi.
OnanpodinakTnkm iHpeKUinHNX 3aXBO-

ploBaHb 3aCTOCOBYIOTb Pi3Hi rpynu 3axogis.

Mepwoio i HanAaBHIWOKW Yy 3aCTOCYBaHHI

NIOOVHOIO € i30/1AYid Xx80pux s1r00eli. XBOPUX H\ 5

i30/11010Tb BiA 340POBUX A0 MOMEHTY ofy- C&

aHHA (KapaHTWH), wob 3anobirtn noww-

peHHIo 30yAHUKIB 1 3axBOpIoBaHHA. [lpyra ] | Y aﬁﬁﬁ 1 I Il/

rpyna 3axofiB crnpsAmMoBaHa Ha po3pus v—

MexaHiamy nepedadi xeopobu. Hanpuknag,

Ans 3anobiraHHa nepepaui Bipyc.iB rpvny In. 52. BuroTtoBneHHsA npotuandTepinHoi

BMIKOPWCTOBYIOTb BaTHO-MapneBi MOB'A3- cupoBaTku: 1 — 4 — GaraTopasose

KW. 3HWXKYIOTb BIipOrigHiCTb iHOEKLiNHMX BBeAEHHA B OpraHisamM KOHA 3HeLIKOJKeHO-

XBOPO6 i Taki 3axofu, AK KUM'ATIHHA Bogy, O AUTEPIAHOTO TOKCKHY; 5 — 3abip KpoBi

TepmiuHa 06pobKa XapuyoBUX MPOAYKTIB, 3 aHTUTINAMM; 6 — 7 — BATOTOB/NIEHHA

6 .. it i ( npenapary, Wo MiCTUTb aHTUTINa;
ocobucrTa ririeHa, gesiHdeKkuia (3HNLWeHHA 8 — aMNynM 3 FOTOBUM MpeNapaTom;

30yAHVKIB  3aXBOPIOBAHHA), AepatM3auifn 9 _ ggepenns npenapary xBopiit NoANH
(6opoTbba 3 rpr3yHaMu-NepeHOCHNKaMu),

fesiHcekuia (6opoTbba 3 UNEHUCTOHOrMMU-NEPEHOCHUKaMK). TpeTa rpyna 3axo-
aiB — hopMy8aHHA HecnpulHAMAUBOCMI JIIOOUHU OO 3dX80POBAHb. 3aCTOCOBYIOTbCA
BaKLUMHWM Nif Yac wenneHHA ana GopMyBaHHSA WUTYYHOro akTUBHOIO iMyHiTeTy. YacTo
HeobXifHO TepMiIHOBO MonepesuTU PO3BUTOK 3aXBOPIOBAHHA B NOAMHU, AKa Oyna
B KOHTaKTi 3 mxepenom iHdekuii. Takoro 3axvmcTy JOCAraloTb BBEAEHHSIM FOTOBUX
aHTUTIN Y CKNaAi iMyHHVX CUPOBAaTOK (/1. 52). Yci nikyBanbHO-NPo¢inakTuyHi cMpoBat-
KU1 MOAINATb Ha aHTUTOKCUYHI, aHTUMIKPOOHI 11 aHTUBIPYCHI.

OTmxe, npodinakTvka iHpeKLillHNX 3aXBOPIOBaHb — Lie CyKYMHICTb 3ax0-
AiB, CNPAMOBaHMX Ha i30M1ALiI0 XBOPUX, PO3PMB MeXaHi3My nepefayi XBo-
pobu Ta popMyBaHHA HECMPUNHATAMBOCTI A0 30YAHMKIB 3aXBOPIOBAHHS.
OIANbHICTb
3 CamocrTiliHa po6oTta. Oco6nuBo Heb6e3neuHi iHpeKuii

Cepep 0co65MBO Hebe3MeuHnx iHPeKLil, Wo MOXyTb MacOBO MOLUMPIOBATUCH
y BUMAAI enigemiii i naHAemin i xapakTepusyloTbCA BMCOKOIO IeTaNbHICTIO, Yyma,

§ 30. MpododinakTunka iHPeKLinHKX 3aXBOPIOBaHb
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Xonepa, HaTypanbHa Bicna, »koBTa NuxomaHKa, CHI, rpun, cubipcbka BMpaska,
Ty6epKynbo3, Awyp. Bubepitb i3 uboro nepeniky Tpu iHPeKLUilHI 3aXBOPIOBaHHS,
CXapakTepu3ynTe iX i 3anoBHiTb Tabnuuto.

HasBa 36yaHuK MexaHi3m i wnax nepegavi 3axoau npodinakTnkm

Bionoria + MeguuuHa. MpupogHo-ocepeAKOBi 3aXBOPIOBAHHSA

Teopio npupoOHOi ocepedkos8ocmi 3axBOpOBaHb CTBOPUB
BUAaTHUI 300nor €. H. lMasnoscbkuti (1884 - 1965). Lle BUeHHs Bi-
Lirpano BenvKy posb y po3BUTKY 6aratboX HayK — Mapa3uTonorii,
enigemionorii, ekonorii, MegnuHoi reorpadii. 3a piBHem npakTny-
HOI 3HAaUYMMOCTi TeopiA € OfHUM i3 Hanbinbwnx 3aranbHobiono-
riyHnx y3aranbHeHb XX cT. BueHHA Npo NnprpofHy ocepeaKoBiCTb
TPAHCMICiNHMX 3aXBOPIOBaHb BU3HAHO B YCbOMY CBITi 1 NPUIHATO
BOO3. Y uomy cyTb Ui€i Teopii Ta AKa 1oro ponb y 60poTbbi 3
iHpeKUiHMMK Ta iHBa3IMHNUMK 3aXBOPIOBaHHAMM?

CTABJIEHHA

bionoria + 3gopoBe xuTTsd. BakunHauin i 3g0poB’a

Harapgaemo, HUHI B YKpaiHi 060B'A3KOBOI € BaKLMHauia giten Big 10 Hebe3neu-
HUX XBOPOO6: renatuty B, Tyb6epKynbo3y, noniomienity, andTepii, Kawnoky, npasusa,
remodinbHoi iHbekuil (XIb-iHpeKuis), Kopy, KpacHyxu Ta enifgemiyHoro napoTuty
(in.53). O6rpyHTYynTE CyAXeHHA MpPOo HeoOXigHICTb BakuMHauii Ana 36epekeHHA
340pPOB’A NIOAUHMN.

Y nepuwi 18 micayiB »uTTa Big 2 o 16 pokis [Jopochi

1 35 2. 4 6 12 18 6. 14 16 KOXKHI
poba  pi6  micAuyi micAyi micaui micauiB micALiB POKiB  PoKiB  pokiB 10 poKiB
L b b

© Trenatut - | adsa nosa

% Ty6epKynbo3 ngsa 2

12¥ Kip, napoTuT, KpacHyxa | [ Ao3a— —pAo3a
-2 NudTepin, npaseLb ,qq13a A p,cfaa A .u.csfaa -1 .qc‘;'sa A ,q053a 1 .qg3a
4 Kawniok nqga H H‘%—’»a H ngg.a —T ,qél‘sa

& Moniomienit Adsa” pdsa  ad:a | adka adka adsa

& XIB-IHdekuisn ncisa_ ng3a —

In. 53. Kanengap npodinakTmyHmx wenneHb B YKpaiHi (2018)

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO

1. Wo Take iHpeKUilHi 3axBoptloBaHHA? 2. HaBepiTb Nnpuknaan iHdeKLinHNX 3axBo-
ptoBaHb. 3. LLlo Take wnaxu 3apakeHHA? 4. Ha3BiTb OCHOBHI MexaHi3Mu 3apaKeHHs.
5. Wo Take npodinaktnka iHPpeKUinHMX 3axBOpOBaHb NtoanHn? 6. Haseditb npu-
Knagun npodinakTUYHMX 3axohiB Woao iHGeKLiNnHNX 3aXBOPIOBaHb.

7. AKi 03HaKM Ta Pi3HOMaHITHICTb iHdeKUiNHMX 3axBoptoBaHb? 8. AKi MexaHi3mMu I
7-9 | wnaxu 3apakeHHA iHdeKLinH1MN xBopobamn? 9. AKi OCHOBHI 3axoan NpodinakTu-
K1 iHeKUinHUX 3aXBOPIOBaHb?

10-12 10. O6rpyHTYyITe CyoXeHHA NPo HeobXiAHICTb BaKLMHaLii AK 3axody NpodinakTukm

iHpeKLiNHNX 3aXBOPIOBAHb NO4VHMN.




lonosHUM ckapbom xumms € 300po8’s, i ujob (ioz2o 36epezmu,
nompi6Ho 6azamo wo 3Hamu.
AsiueHHa

§ 31. NTPOOIAKTUKA IHBA3INHUX 3AXBOPIOBAHb

OCHOBHi NOHATTA 11 Knoyosi Tepminn: IHBA3INHI 3AXBOPIOBAHHA.
Dxepena iHBasii. MpodinakTuka iHBasillHNX 3aXBOpPIOBaHb.

Mpurapante! X1o0 Taki napasutn?

"N HoBeuHu Haykn

3a 3ycunna y BUBYEHHI 1 60poTb6i 3 LM iHBA3iHMM 3aXBOPIOBAHHAM Npu-
cymxeHo Bxe Tpu HobGeniscbki npemii 3 disionorii i meguuymHu. Jlaypeatamm ctanm:
y 1902 p. P. Pocc - «3a BigKpUTTA MexaHi3miB 3apaxeHHaA», B 1907 p. — L. JlaBepaH
«3a focnigKeHHa poni 36yaHuKiB» i B 2015 p. — l00 Ty «3a BiAKPUTTA HOBUX MeTOLIB
nikyBaHHs». Ha3BiTb Le Hebe3neuHe 3axBOPIOBaHHA, 30YAHVKOM AKOrO € TBapUHO-
nopi6bHi opraHiamu 3 poay nnasmogiis. A Lo Take iHBa3iliHe 3aXBOpPIOBaHHA?

3MICT

AKi 0co6nMBOCTi Ta pisHOMaHITHICTb iHBa3illHNX 3aXBOpPIOBaHb
nognHn?

IHBA3INHI 3AXBOPKBAHHA (Big nat. invasio — BTOPrHEHHA, Hanag) — ye xeo-
pobu, 36yOHUKaMUu AKUX € MBAPUHHI hapa3umudyHi opaaHiamu. IHwa Ha3Ba — napasu-
TapHi 3axBOptoBaHHA. 36yAHMKaMM iHBA3ii MOXYTb 6yTW TBAPMHOMOAIOHI opraHiamun
(mansapitnul nna3modid, duseHmepiliHa ameba, 1amo6il, neliumatii, mpunaHocomu),
napasmnTUUHi YepBun (CUCYHU, LiN'AKK, CTbOXKaKW, ackapuam, roCTPUKK, N'ABKK), Kii-
Wi (kopocmsaHul ceepbyH, 3a103HUK 8yz2posull), KOMaxu (8owi, 8osbpapmosa myxa,
niowkipHuti 0800) i HaBiTb AeskKi BUAN prb (Hanpuknag, comuk kaHdipy). Hannouwu-
peHiwnmMn rpynamm iHBasinHUX 3aXBOPOBaHb € Npomo30UHi (Mapa3nTamm NOANHN €
noHag 50 BMAiB OQHOKNITUHHUX TBAPUH) Ta 2esbMiHMo3u (NoHag 270 Buais napasu-
TUYHUX YEPBIB CNPUUYMHAIOTb 3aXBOPIOBAHHA B JIIOANHN).

XapakTepHo0 0cobnMBiCTIO 36YAHNKIB iHBa-
3il1 € cneyughiuHicme. baraTo napasuTie Tpanns-
I0TbCA NNLLIE B NIIOAVIHN, | fKepenoMm Lnx iHBa3sin
3aBXAn € noguHa. Taki cneuundiyHi napasuTn
NOANHN CNPUYNHAIOTD iHBA3ilHI 3aXBOpPIOBaH-
HA, WO Ha3nBalTbCA AHMpPONOHo3HUMU. [pu-
Knagom 30yaHVKIB uux iHBa3in € manapitHul
nnasmooit, nam6nil, 2co0cmpuku, ackapuoa J0-
coka. OcobnmMBICTb TakMX iHBa3ilh — 30aTHICTb
306yAHVKa TpMBanNMi Yac iCHyBaTU B OpraHi3mi
NOAUHN 1 CNPUYNHATN NOBTOPHE 3apakeHHA.

YactuHa 36ypgHuKiB iHBa3in TpannalTbCa
y TBapViH, afie MOXYyTb ypaxaTu 1 NogunHy (Ha-

Oco6nmBocTi iHBa3ilnHMX
3aXBOPIOBaHb

. 36yHMKaMV € NapasnTUYHi

TBapuHU

. CneynodivHicTb
. HaABHiCcTb CKNnagHUX XUTTEBUX

unKnis

. TpuBanuin XxpoHiuHmii nepeodir i3

KOMMPOMICHMMU BifjHOCMHaMK

. ®opMyBaHHA HeCTePUNbHOro

iMyHiTeTy B xa3diB

. 3paTHiCTb NepepaBaTncA Bif

MOAVHN [0 NoAnHN abo Bif

TBapWH A0 NOANHN

npuKnag, nediHkosut cucyH, 6;1oxu, sowi, Kaiwi). Jxepenom iHBasii y uux Bmnagkax
€ 3a3BMYal TBapuHW. Taki 3aXxBOPIOBaHHA Ha3MBaOTbCA 300HO3HUMU.

§ 31. MpodinakTrKa iHBa3iNHNX 3aXBOPIOBaHb

115




Tema 6. BIONIOTNYHI OCHOBW 3OPOBOIO CMOCOBY XUTTA

116

[ns 30yaHUKIB iHBA3iNHUX 3aXBOPIOBaHb XapaKTepHa HAABHICMb CKIAOHUX Xum-
megux yuknie i3 gekinbkoma dopmamm (Hanprknag, BeretatusHa Gopma i uucra 'y
ame6u), ctagiaMmm (MUUUHKK 1 GOPOCHi) 1 Xa3AaaMU (MPOMIXKHI 1 OCTaTOYHI).

BinbwicTb iHBa3iM NIOAMHN XapaKTepU3yeTbCA MPUBAIUM XPOHIYHUM nepebizom,
O He CYNpPOBOAXKYETbCA PO3BUTKOM FOCTPMX CUMMTOMIB, @ B pa3i feAknx XBopob
CMoCTepiraeTbCA HaBiTb 6E€3CMMNTOMHUI Nepebir. Yepes Te B pasi baraTbox iHBas3ii
Mi>K Xa3ATHOM i MApPa3nTOM YCTaHOBJIIOKTbCA KOMNPOMICHI 8BIOHOCUHU: Xa3ATH ajanTy-
€TbCA [0 NepebyBaHHSA B MO0 OpraHi3Mi HEBEIMKOI KiflbKOCTi Mapa3unTiB, a IX iCHyBaH-
HA CTBOPIOE IMYHITET, L0 NepeLLKOAXKAE BMKMBAHHIO JIMUNHOK.

IMyHiTET NpoTY iHBa3iHMX 306yAHKKIB GOPMYETLCA 3 AEAKUMU TPYAHOLAMU (MiH-
NUBICTb @aHTUMEHIB YNPOLOBXK XUTTEBOIO LMKIY), y 6araTbox BUNagKax YacTKOBUN i
LI€BMI NPOTU NNUYUHOK (Npwn renbMiHTo3ax). Taknin CTaH Ha3uBalTb HECMePUIbHUM
imyHimemom.

OT>e, FONOBHOK BiAMIHHICTIO iIHBA3iIMHMX 3aXBOPIOBAHb € Te,
Lo 6e3MnocepeaHbOo0 NPUUNHOL TX BUHUKHEHHS € Napa3suUTUYHI TBAPUHU
3 pi3HO cneundivHicTIo.

AKi WnAxu 3apakeHHA opraHismy nAMHY iHBasiliHUMN XxBopo6amu?
[xepenom iHBasil € opeaHiam 10OUHU abo meapuHu, Akul ciy2ye micuem nepe-

6y8aHHSA | pO3MHOXeHHS 30yOHUKI8, 8 AKOMY lide npoyec ixHb020 NPUPOOHO20 HAKONU-

YeHHHA | 3 AKO20 BOHU MOXYMb MUM YU iHWUM WI/IAXOM 3dpaxxamu 300po8ux jtooed.

OCHOBHUMY LUNAXaMUW MPOHUKHEHHA 30yAHVKIB iHBa3ill B OpraHiam NiognHU € Taki:

« animeHmapHul - 36yAHVK NOTPanAeE 3 XKelo yepes TpaBHy cMcTeMy (Hanpuknag,
LUMCTY An3eHTepiltHOT amebur abo ANuA ackapugmn 3 HemMuTuMu Gpyktamu, GiHu
Lin’'aAKiB 3i CBUHUHOLID);

+  B0OHUU — 3apaxeHHA BifOyBa€eTbCA Nif yac NUTTA ab0O BMNAAKOBOrO 3aKOBTYBaH-
HA BOAM (HanpuKnag, LucTu NAmMOnin, NIMYMHKM NeYiHKOBOro C1CYHa);

«  KOHMakmHo-nobymosul — yepe3 npegmeT nobyTy (Hanpuknag, 3apaKeHHa Ko-
POCTAHMM CBePOYHOM), Mifl YaC KOHTaKTY 3 XBOPUMM JOMALLHIMU TBapuHamu (Ha-
NpUKNag, OoLMCTV TOKCOMIAa3MM 3 LePCTi KillOoK, ANLA eXiHOKOKA — 3 LIepCTi NCiB);

+  KOHMAKmMHo-cmameasul (Hanpuknag, Takum LAAXOM NepefaeTbca ceyocTaTeBa
TPUXOMOHaAa);

«  mpaHcnaayeHmapHuli — NPOHNUKHEHH:A 30yAHMKa 3 OpraHi3my 3apaeHoi BariT-
HOI »KiHKM B OpraHi3m nnofa yepes nnaLleHTy (3apakeHHA Niofa TOKCoMNaasmolo,
ManApPiINHKUM NnasMogiem);

*  MPpAHcmicusHul — Nif Yac YKyCiB KPOBOCMCHUMX KNiliB, KOMax (Hanpuknag, myxa
Le-Le € NepeHOCHNKOM TPUNaHOCOM, MOCKITU — NeMLLIMaHin).

OTXe, pKepenom iHBa3iMHOro 3aXBOPIOBAHHA MoKe 6yTu noguHa i
TBapWHa, 3 OpPraHiaMy AKNX YMHHUKK Nnepepadi iHBasin (Boaa, FPyHT,
XapyYoBi MPOAYKTW, NpeaMeT NobyTy, TBAPMHU-NEPEHOCHUKM)
nepegaTb 30yAHUKIB Pi3HUMYM LWWNAXaMU B OpraHi3am NOANHN.

AKi OCHOBHiI HanpamK, MeToaM Ta 3axoAn npodinakTnKn iHBasiMHMX 3a-
XBOpPIOBaHb NIOAVNHN?

3a paHumn BOO3, iHBa3inHUMK 30yaHNKaMK 3apakeHo noHag 4,5 mnpg nogen.
B YKpaiHi KinbKicTb iHBa3inHMX MoXe gocarat 5 mnH. MoXkHa BBaXKaTy, LLO KOXHUN



XMTenb Haloi KpaiHW YNpPOJoBX »KUTTA 6araTopa3zoBo XBOPIE Ha Napa3nTapHi XBo-
po6u. OCHOBHUMU HanpAMamM 3axUCTy Bif iHBA3iN € ririeHiuHi 3axoau, BeTeprHap-
HO-CaHITapHWI HArnAg, CaHiTapHO-NMPOCBITHMLbKA poboTa. o OCHOBHUX METOAIB
npodinakTUKM HanexaTtb Taki.

e bionoeiuHi Memoou 6opome6u 3i 30yfHKaMK
iHBa3ill CNPAMOBaHI Ha BUKOPUCTaHHA NPUPOA-
HUX BOpPOriB (Hanpuknag, puba rambysia 3HU-
LLYE NINYMHOK ManApiNHOro KoMapa), PeUYOoBUH,
LU0 BMJIMBAIOTb Ha NMOBEAiHKY ab0 PO3MHOXEHHS
(HanpuKnag, peneneHTiB, WO BigNAKYIOTb KPO-
BOCUCHMX KOMaXx), NiKapCbKMX POCAMH (Hanpwu-
Knafl, HaciHHA rap6y3a npoTv rocTpuKis) (is1. 54). n. _54- Fambys3is :"aXiF‘“a -

o XimiyHi memoou (ximionpodinaktuka) nepeg- AKNMATVIZOBAHINA BUA PM6

ans 6opoTbbu 3 Mmanapieto
6ayaloTb BUKOPUCTAHHA aHTMMApPasnTapHUX

3aco6iB, W06 3ano6irT 3aXBOPOBaHHAM TBAPUH 1 NioAMHN abo No36aBUTK Op-

raHiam 36ygHukiB. EekTuBHI nikn Bif napa3uTis B opraHiami NOOVHN MOXYTb

6yTW CHTE30BaHVMMU (HanprKnag, NpoTUreNbMiHTHI 3aCO6M LUMPOKOTO cneKkTpa
oii nekapuc, nipeHTosn, BepMoKc) abo CTBOPEHUMU Ha OCHOBI NiKaPCbKUX POCIINH

(Hanpuknag, nuxma, rpaHaTta, MONVHY, YaCHUKY).

o ImyHonoziuHi mMemodu nepebyBalOTb Ha CTafii pPo3pobneHHa (Hanpuknag,
3aMpOBafKYIOTbCA LUEMSIEHHA MPOTU JefMaHIo3y, PO3pobNsA€ETbCA BaKLMHa
npoTn manapii).

e CoyianbHi MemooOu CNpsAMOBaHi Ha AOTPMMAHHA NpPaBua 0COBUCTOT Ta rpomMag-
CbKOT ririeHu.

MeToaun npodinakTnkm iHBa3in 3aCTOCOBYIOTbCA, AK | y BUNAaAKY 3 iHbekuiamu,
[N BUKJIIOYEHHSA X0ua 6 ofjHi€l NaHKM enigemiyHOro npouecy — gxepena 30yaHuUKa,
MEXaHi3My MOoro nepepayi Ta CTBOPEHHS B JIIOAVHU HECMTPUIHATAMBOCTI A0 30yAHVKa.

HaedeKkTusHilWMM 3axonomM npodinakTky iHBasin € enemeHTapHe [OTPUMaH-
HA NpaBui 0COOUCTOI FirieHn (MUTTA PYK Nepeq BXMBAHHAM iXi, NicnA BigBiAyBaHHA
MiCLb 3aranbHOro KOPWUCTYBaHHA Ta CMiNKYBaHHA 3 AOMaLUHIMK TBapuHamun). Kpim
TOro, NoTpibHo 060B'A3KOBO 06AAaBaTK KMM'ATKOM OBOYi Ta GPYKTHU, WO X BXMBa-
I0Tb y CMPOMY BUIIAAI, NigfaBaTy HeOOXiAHIN TepMiuHin o06pobui puby Ta M'ACo.
BaxknuBo Typ6yBaTVCb NPO MOBHOLIHHE XapyyBaHHA, WO B AOCTATHIN KiNbKoCTi 3a-
6e3neyvye opraHiam ycima noXXnUBHMMM pevyoBnHamu, BitamiHamu A, C, D. Mo3nTrnBHe
3HAYEHHA Ma€ i CTUMYSIOBAHHA IMYHITETY, WO 3HUXYE WMMOBIPHICTb 3aparkeHHs,
nepeLKoa»a€ mirpaii napasnTiB MO opraHiamy, CKOPoOUye TPMBAICTb IXHbOTO XUTTA
B OpraHi3mi xa3sdiHa.

OT1xe, npodinakTnkKa iHBa3inHNX 3aXBOPIOBaHb — Lie CYKYMHICTb
MeTofiB, CrocobiB Ta 3ax0AiB, WO 3amnobiraloTb 3apaKeHHI I PO3BUTKY
napasnTapHUX 3aXBOPOBaHb.

AIANbHICTb

CamocTiiiHa po6oTa 3 Tabnuuero

[o HamnBigomilwmx iHBa3ifHMX 3axBOPIOBAaHb HanexaTb amebias, nAm6nios,
ackapupos, eHTepobios, nefunKynbo3 i KopocTa. CxapaKkTepu3yinTe ofHY i3 LuxX iHBasin

§ 31. MpodinakTrKa iHBa3iNHNX 3aXBOPIOBaHb
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Ta 06rpyHTYNTE HEOOXIAHICTb AOTPUMAHHA TiriEHIYHNX BUMOr B OCOOUCTOMY >KUTTI
3aMoBHMBLUN TabNML0.

XAPAKTEPUCTUKA BEAKUX IHBA3IMHUX 3AXBOPIOBAHbD JIIOAVHN

[Mxepeno | Jlokanisauia B MexaHism i MpodinakTnuHi 3axoau

36yaHUK . oor . . ..
iHBasii |opraHi3mi nogvHM | WNAXV Nepepayi 0Cco6uCTOI ririeHn

bionoria + MangpiBku. XBopo6u maHgpiBHUKIB

UopiuHo KinbKicTb No6UTENIB MaHAPIBOK [0
Janeknx KpaiH 36inbliyeTbes, i BignosigHo 36inbLy-
€TbCA KiNbKiCTb 3axBOpPIOBaHb, «MpPMBE3EHUX» i3-3a
KOPAOHY, 0CO6NMBO 3 TPOMiYHUX KpaiH. [ogopoixy-
I0UM, MaHAPIBHUKU MalTb 3HATK MPO Hebe3neky 3a-
XBOPIOBaHb. HaBediTb NMpuknagy HannowwmpeHiwmnx
«XBOPOO MaHApPIBHMKIB». 3aCTOCYNTe CBOT 3HAHHA
CTBOPITb Nam’ATKy «lpaBuna 6e3neyHoro BigNOYMH-
Ky» AnA npodinakTnKmn 3apaxkeHHa 36ygHNKaMmM «XBO-
P06 MaHAPIBHUKIB».

CTABJIEHHA

bionoria + Ekonorisa. Bonb6axis 1 Komaxmu-nepeHoCHNKW iHBasin

OfHUM i3 NepcnekTUBHUX Mpodinak-
TUYHMX METOAIB, WO AiloTb Ha MeXaHi3m
nepepaui 36ygHWKIB, € rpyna GionoriuHmx
METOAIB 3 BUKOPUCTaHHAM 6akTepit poay
Bonbbaxia pgns mMopudikyouoro BMAUBY
Ha MOCKITIB 1 KoMapiB (i1. 55). Konn cam-
K/ LMX KOMax CxpellyoTbca i3 camuamu,
AKMX 3apa3nnv 6akTepiet, MMUMHKN He BU-
NYNMoTbCA 3 AELDb, | NoNynAuia Komapis

In. 55. Komaxu-nepeHoCHnKN iHBa3ii:

1 — manapiiHuin komap (Anopheles
abo mockiTiB ckopouyeTtbca. Chopmyniorite gambiae); 2 - MOCKiT bne6oTomyc
CBOE CTaB/IeHHA OO MepcneKkTuB nikeigauil (Phlebotomus papatasi)
HalbinbLW Hebe3neyHUx iHBa3in 3 BUKOPU-

CTaHHAM TaKuX 0ioNOriYHMX MeToiB.

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJI0
1. Wo Take iHBa3iMHi 3axBoptoBaHHA? 2. HaBeniTb npuknagn iHeasin. 3. Lo Take
Ixepeno iHBasii? 4. HaBepiTb Npuknaan 36ygHUKIB 3 NEBHMM LUAAXOM Mepepaui.
5. o Take npodinakTiKa iHBa3iMHMX 3axBoptoBaHb? 6. Ha3BiTb OCHOBHI 3axogu
npodinakTuKy iHBa3zii.

Tema 6. BIONIOTNYHI OCHOBW 3OPOBOIO CMOCOBY XUTTA

7. AKi 0CO6NMBOCTI Ta Pi3HOMAHITHICTb iHBa3iNHMX 3axBoploBaHb NtoAnHU? 8. AKi
7 -9 |wWnAxy 3apa)KeHHA opraHiaMy NoanHY iHBa3inHMMM XBopobamn? 9. AKi OCHOBHI Ha-
npAMM, METOAN Ta 3aX0AMN NPOdINAKTUKM iHBA3INHMX 3aXBOPIOBAHb NIOLUHN?

10-12 | 10.06rpyHTYliTe HeOOXiAHICTb AOTPUMAHHA FiriEHIYHVX BUMOT B OCOBMCTOMY MKUTTI.
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PEMPOLYKTVIBHE 3/]OPOB’fl — ye cmaH no8HO20 ¢hi3U4HO20, pO3yMOB020 Ma CoyiabHO20
006pobymy, Ujo 03HAYA€E MOXIUBICMb 3a008i/IbHO20 Ma 6€3NeYH020 CEeKCYanbHO20
Xumms, 30amHicme 00 3a4ammes i HapoOXxeHHs dimel ma Npaso Ha NIAHY8AHHA Cim'i.
3i Cmamymy BOO3

§32. MPOOIAKTUKA 3AXBOPIOBAHD, WO NEPEAAIOTHCA
CTATEBUM LWJTAXOM

OCHOBHi NMOHATTA N K/IOYOBi TepMiHN: 3aXBOPIOBaHHSA, WO NepefarTbCs
crateBuM wnaxom (3MCLU). IH-TumHa ririeHa. beaneuHa cTaTeBa NnoBeAiHKa.

MpurapanTe! Lo Take iHpeKuiA?

X HoBuHM HaykK

3rifHO 3 BMCHOBKaMu eKcneprisB
BOO3 wopiuHo 357 mMAH nogen xBopiloTb
4 BUNIKOBHUMU iHEKLiINHMK  3aXBOpPIO-
BaHHAMU, WO NepefatoTbCs CTaTEBMM LUNA-
XoM: xsamioiozom (131 MIH), 20HOpe€to
(78 mnH), cugpinicom (6 MNH) i MpuxomoHio-
3om (142 mnH). Taky camy BUCOKY MNOLIU-
peHicTb MaloTb feAKi BipycHi iHdeKLii, Wwo
nepenalTbCA CTaTEBMM LUAIAXOM: 8ipyC eeHimasnbHo2o eepnecy (417 MnH), 8ipyc nani-
somu to0uHU (291 MiH). AKi X 0cobnMBOCTI Bifpi3HAOTL iHPeKLi, Lo nepenatoTbCs
CTaTeBUM LUASIXOM, Bif iHWNX iHpeKLin?

3MICT

AIKi 0c06NMBOCTi 3aXBOPIOBaHb, L0 NepeAaloTbCsA CTaTeBUM LWASAXOM?

TepmiH «3axBOpIOBaHHSA, WO nepepalnTbca ctateBum waaxom (3MCLL)» pe-
KomeHgoBaHuii BOO3 y 1982 p. 3amicTb 3acTapifioro TepmiHa «<BeHEPUYHI XBOPOOHU».
HuHi Bigomo 6nm3bko 30 36yaHukis 3MCLL, cepen Akux sipycu, 6akmepii, 2pubu U 00-
HOKIIMUHHI m8apuHU. Ha HUX XBOPit0OTb OQHAKOBOIO MipOI0 AK YONOBIKU, TakK i XIiHKMN.
Ane yepe3s aHaTOMiUYHi 0cobnMBOCTi pr3nkK 3axBopity 3MNCLL nig Yac cTaTeBMX KOHTaK-
TiB 6€3 3anobi>XKHNX 3aco6iB y XKiHOK € GinbluMMm, aHiXK y YonoBikis. Ha BigmiHy Big iH-
deKuiiHnx 3axBoptoBaHb nicna GinbwocTi 3MCLU, AK NpaBuno, He BUHUKAE iMyHimemy,
y pa3i NOBTOPHOrO 3apaxeHHA XxBopoba pPO3BUBAETLCA 3HOBY. BuayaHHA He HacTae
camo no cobi: 6e3 nikyBaHHA NOANHa He MoXe No36yTNCA Takoi XBOpobu i XxBopie Ha
Hel Bce XuTTA. [1na 6aratbox i3 LMX 3aXBOPIOBaHb XapaKTepPHUIN MasocuMnmomHuli
nepebie, 110 3HAaYHO YTPYHAHIOE CBOEYACHE [iarHOCTYBaHHA i 3MEHLUYE MOXNMBOCTI
npodinakTnkn. YacTuHa 3 LMx 3axXxBoptoBaHb

Oco6nusocTi 3MCLLU

y pa3i mpusasnozo nepebiey 6e3 nikysaHHa

. T .| 1. 36ypHrKamm € Bipycu, 6akTepii, rpnbwu,
npusBoanTb Ao 6e3nnigaa Ta BiporigHOCTI

TBApPVHOMNOAiOHI

nepefadi Big matepi 4o ANTUHW. 2. ManocumnTomHuit nepebir
Ha BigmiHy Big 30yAHWKIB iHWMX iH- |3. YpaxaloTb NnepeBakHO OpraHu craTe-
GeKUifiHUX 3aXBOPIOBaHb MiKpOOpPraHis- BOI /1 CeYOBMAINBHOT CMCTEM

4. TpuBanuii XpoHiyHMI Nepebir 6e3

MU, wo cnpuumHaoTb 3MCL, matoTb cBOl '
NiKyBaHHA

ocobnusocTi. 36ygHukn 3MCLU ypaxarome . BiACYTHICTb imyHiTeTy B Xa3sie
Nepesa}Ho Op2aHu CMAmMesoi’ U Ce408U- | g 3naryicts nepellgasatics Bia MoAMHM

wv

0iNlbHOI cucmem, xoua € cepef, HUX iHdeKuil [0 JIOAVNHN

§ 32. MpodinakTnka 3axBOPIOBaHb, LIO NepefaloTbca CTaTeBUM LUAAXOM
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3 MepeBakHUM ypaXKeHHAM iHWMWX opraHiB (Hanpuknag, Bipycu renatutis um BIJ).
Y xBopux 36yOHMKM 3aXBOPIOBaHb BUABMAIOTbCA Ha CIM30BMX CTaTeBMX OPraHis,
BMpa3Kax, Y BUAINEHHAX, WO 3YMOBJIOE Mepefayvy MIiKPOOiB CTaTeEBVM LUIAXOM.
Mo3a opraHiaMoM 306ygHUKIN cTaTeBUX IHEKLIN KUBYTb YNPOAOBXK KiNbKOX XBUIUH i
rMHYTb, 0CO6NMBO B pa3i BUCYLLYBaHHA i BMINBY XONIOAY.

OTXe, 3aXxBOpPIOBaHHA, WO NnepepawnTbca ctateBum wnaxom (3MCLU), -
Lie 3aXBOPIOBaHHA, 30yAHNKM AKX NepefaoTbCa Bif NIOAUHM [0
NIOAVHN Nif Yac CTaTeBUX KOHTAKTIB, BPaXaloTb, AK MPaBuio, OpraHu
CTaTeBOl I CeYOBUAINbHOI CMCTEM i 3@ BiACYTHOCTI JliKyBaHHA
MalTb TpYBanun nepeoir.

AK KknacndikyTbca Ta NOWMPIOIOTHCA 3aXBOPIOBaHHS, WO NepeAaloTbCcA
cTaTeBUM WAAXOM?

3a npupopoto 30yaHUKa 3aXBOPIOBaHHA, WO MepefaloTbCA CTaTEBUM LUAAXOM,
nofinAoTb Ha: 6akmepianeHi (cudinic, xnamigios, roHopes), gipycHi (CHIL, reHitanb-
HUI repnec, renatmt B, uuTOMeranoBipyc), Npomo3olHi (TpuxomoHias), epubkosi
(kaHAMAO03 — MONOYHMUA) Ta iHB8A3iliHi (KopocCTa, NTOOKOBUI NefUKYNbO3).

3a pieto Ha opraHu Ta xapakTepom ypaxeHb yci 3MCLU noginatoTb Ha ABi rpynu.
[lo nepwwoi rpynu HanexaTb TUMOBI 3aXBOPIOBAHHA, WO NepefatnTbCA CTaTeBUM LWNA-
XOM, — cudinic, roHopes, xnamifios. 36yaHUKM LiX 3aXBOPIOBaHb NepefalnTbCs B pasi
He3axuLLeHoro cTaTeBoro KoHTakTy. [lo gpyroi rpynu BigHocATb yci iHwi 3MNCLL. Lle
30X80OPIOBAHHA 3 NePeBaXHUM ypaxxeHHAM cmamesux wJsAxie (reHiTanbHWiA repnec,
xZAamifios, nAM6Nio3, TPMXOMOHIa3 Ta iH.) Ta 3aX80pIOBAHHA 3 NEPEBAXHUM YPaXKeHHAM
iHwux opzarig (CHIL, renatuT B, nAM6Nio3, KOPOCTa, LTOMeranoBipycHa iHpeKLis Ta
iH.). Ons ui€l rpynu 3axBopoBaHb MOXIMBYMY € I iHLWI WAAXW 3apaXKeHHs: nobyTo-
BUI (Xnamiflios), KOHTAKTHO-MOOYTOBUI (KOPOCTA, NTOOKOBUI NeAnKyNib0o3), FEMOKOH-
TaKTHWUI Nif Yac NepenvBaHHA KPOBi UM TpaHCNIaHTauii TKaHuH (renatut B). baraTto
3MCLW, Bkntoyatoum xnamigios, roHopeto, renatnt B, BUT i cudinic, moxyTb Takox
nepepfaBaTnCA Big MaTepi 4O ANTUHM Nif Yac BariTHOCTI Ta MNOMOriB.

MowwnpeHHto 3MNCL cnpualoTe Ayxe TiCHi NOOYTOBI KOHTaKTWU, KOPUCTYBaHHA
CNiNbHYMMU TiriEHIYHMMY 3acobamn, He[OTPUMAHHA NPaBWA CTepuAi3auil iHCTpyMeH-
TiB (y CTOMaTONOriYHMX, KOCMETONIOTYHMX YCTaHOBaX, MaHIKIOPHUX cafloHax), mpoue-
Aypa nepennBaHHA KPOBI, WKIANMBI 3BUYKN, TPAHCMIAHTALLA OPraHiB 1 TKAHWH Ta iH.
YnHHukamn pusnky ana 3MNCLL € BX1BaHHA ankoronio, HapKoOMaHifa, genpecia, nip-
CVIHT i TaTyloBaHHA.

OT1xe, 3MNCLU € gocnTb Pi3HOMaHITHO 1 HEOZHOPIAHO
rpynoto xBopo6, 06’efHaHMNX 3a 0O3HaKO Mepepayi
Big NognHW A0 NIOAUHK Nif Yac CTaTeBUX KOHTAKTIB.

Aki 3axogmn npodinakTukm 3MCLU e HalepeKTUBHIWLMMIN?

Lopoky B YkpaiHi iHbeKUii, AKi nepefaloTbca CTaTeBMM LUAXOM, Bpa)aloTb
6nun3bko 200000 nogeit. |, 3a pisHUMUK gKepenamu, Taka CTaTUCTMKA Bigobparkae
nuwe 30 % Big peanbHOT KiNbKOCTi XBOPUX. 3 HaNbiNbLOK 3aXBOPOBAHICTIO NOB'sA-
3aHi 8 3 6inbw HixX 30 BigOMUX MaTOreHiB, WO NepeaarnTbCs MNif Yac cekcyanbHUX
KOHTaKTiB. Y AaHWI Yac BUNiKoBYlOTbCA 4 3 uux 8 iHdeKuin, a came cudinic, roHo-
pesa, xnamigios i TpuxomoHias. IHwWi 4 iHpeKuil, Taki Ak renatut B, repnec, BIJT Ta



BipyC naninoMmu nogNHW, € HEBUNIKOBHNMM, ane 3aBAAKN NiKyBaHHIO 1X BMINB MOX-
Ha 3MEHLINTN.

lirieHiyni npaBuna ocobucToi ririeHn BigoMi BCiM 3 AUTVMHCTBA, aNe WOAHSA npu-
ZinAlouN paHKOBUIA | BEUipHI Yac uneHHio 3y6iB i BMUBaHHIO ocobu, cnig nam’'s-
TaTW We N Npo iHTUMHY ririeHy ctateBux opraHis. Lllo genikaTHy 3BUYKY NOTPiGHO
npuwenioBaTy 4iTAM i JOTPUMYBATUCA BCE XUTTA Ans 36epexkeHHA 300poB's. Hai-
rOJIOBHILLUVMMM BUMOTaMu i0 iHTUMHOI TiriEH MatoTb ByTU cMcTeMaTUYHICTb, 6e3ney-
HICTb Ta iIHAMBIOYaNnbHICTb.

BOO3 y «[mobanbHin ctpaterii npodinakTnku iHdeKuil, Wo nepeaTbcs cTaTe-
BVM LUAAXOM, Ta 60poTb6U 3 HUMK, 2006 — 2015 pp.» BUOKPEMITIOE NOHATTA «6e3ney-
Ha cTaTeBa noBepiHKa». TOGTO 6€3neYHUMIN CTaTeBi CTOCYHKU MOXKYTb BYTU TiNlbKK
TOAi, KONM PU3KK HebarkaHOT BariTHOCTI Ta 3apa)KeHHA XBopobamu, Lo nepepanTbcaA
CTaTEBUM LUIAXOM, € MiHIManbHMUM i HeMae by b-AaKkoi popmum HacunbCTBa (PisMyHoro
abo ncuxiyHoro). Taka noBeAiHKa nepenbayvac:

« MpaBuiibHe i cMCTeMaTMUYHE BUKOPUCTAaHHA YOMOBIUMX i XiIHOUMX Npe3epBaTuUBIB;

+  MpaBwWJibHe 3aCTOCYBaHHA MicLeBUX 6akTepumLumaHUX 3acobiB, aHTUCENTUKIB, LLIO
3HAYHO 3HWKYIOTb, ane NOBHICTIO He YCYBalTb PU3INKY 3aparkeHHs;

«  nepioguuHe 06CTEXEHHS 3a AOMOMOrOI KJIiHIYHOIO Ta N1abopaTopHOro giarHo-

CTYBaHHS;

« Yy pasi giarHocTyBaHHsA iHbeKUil (a6o Nigo3pw Ha il HaABHICTb) — crewianizoBaHe

NiKyBaHHS;

+  CTaTeBYy CTPUMAHICTb;
«  0060B'A3KOBE NOBIJOMNEHHA CTaTEBUX NAPTHEPIB;
+  BaKUMHaUilo NPOTN OHKOreHHWX BipyciB renatuty B i naninomasipycis nognHu.

OT1xe, HaredekTMBHIWMMM 3axogamu npodinaktuky 3MCLI € o60B'A3KOBE
LOTPUMYBaHHSA NpPaBU OCOOBUCTOI FiriEHN B iIHTUMHOMY »KWTTI, BiACYTHICTb
WKIAIMBUX 3BUYOK Ta 6e3neyHa cTaTeBa MoBefiHKa.

AIANbHICTb
3 MpakTnuyHa po6oTa 2

Po3po6ka pekomeHpAaLii1 Woao NpodiNakTMKN 3aXBOpIOBaHb
MeTta: po3BUTOK YMiHHA 3aCTOCOBYBaTW 3HaHHA Ta PO3pobNATU OOrPyHTOBAHI pe-
KoMeHpAaLiT Woao NpodinakTnKM 3aXBOpoBaHb MOANHN.
Xig po6otn
1. 3acTocyiiTe 3HaHHA NPO rpynm 3axBOPIOBaHb JIAVHM | 3aNOBHITb Tabnuuto. 3po-
6iTb BUCHOBOK MPO NPUYMHY 3aXBOPIOBAHb JIIOANHMN.

O3Haka HeindekuiiHi IH}ekuinHi IHBasiiiHi 3ncu

MpnunHn

YYHHWKN pU3NKY

0OcobnunBoCTi

Mpuknagn

2. Y 1abnuui HaBefeHO OOrpyHTYBaHHA pekomMeHAaLiln ana 36epexeHHs, 3MiLHeH-
HA Ta BifHOBNEHHA 370poB'A. OnpautoiTe ix i chopmyntonTe pekomeHgauii wono
npo®inakTUKy 3aXBOPOBaHb JIIOANHMN.

§ 32. MpodinakTnka 3axBOPIOBaHb, LIO NepefaloTbca CTaTeBUM LUAAXOM
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OCHOBHi peKkomeHAaUil Wwoao Nnpo¢iNakTUKM 3aXBOPIOBaHb JIIOAVHN
PekomeHpgauia OG6rpyHTYBaHHA peKomeHgauil
Tpeba po3ymiTu, ik NoOyAOBaHMIA | AK NPaLIOE OPraHi3m JNIOAUHY, L0 KoMy
KOPUCHO, a WO — LWKignnBo
BigmerxyBaBLUMCb Bif NPUPOAWN i CTBOPMBLIM TENAWYHI YMOBW, NOANHA
BIIrOPOAXKYETbCA Bifi 0340POBYOro NPUPOAHOIO BMNANBY

[apMoOHisa icHyBaHHA 3 JIIOAbMIY MOXIIMBa NNLLE HAa OCHOBI anbTpyi3my. [o3n-
TUBHe CTaBJIeHHA [0 Ntofjelt — 3arnopyKa colianbHoro 6aarononyyys

HepBoBa cucTeMa BMIMBa€E Ha MEXaHiI3MU CaMOOHOBNEHHA; OpPraHi3m sto-
OVHW 30aTHUI akKTUBI3yBaTW Ui NpoLecy, CTBOPIOIOYM NOCTiINHY MOTMBaL,ito

CoHue, MOBITPA 1 BOAA BNIMBAIOTb HAa 3aXMCHI iIMyHHI peakLii, NoCcunTb
AHTUCTPECOBI MPoLecK, PO3BMBaIOTb MeXaHi3Mun Tepmoperynauii

[oTpumyinTecb NpaBu paLioHanbHOro XapyyBaHHs, Lo 3anobirae Hagmip-
HOMY HaBaHTa)KEHHIO Ha [ilo CUCTEMM OPraHiB

MoMipHi HaBaHTa)KeHHA aKTUBI3ylOTb KPOBOOLIr, 0OMIH peyoBUH, peryna-
TOPHI CUCTEMU, BUAINEHHA NPOAYKTIB OOMiHY Ta iH.

CVIHTETWYHI NiKW € HEMPUPOAHMMM 1A OPraHi3mMy i MOXYTb YUNHWTM NOGIYHY
WKIONMBY Ail0 Ha KNITUHW, OpraHy N opraHiam

Bipa no36aBnse opraHi3am Bif BHYTPILIHIX KOHOMIKTIB, XPOHIYHUX emoUili-
HWUX CTPECiB i NiATPUMYE NCUXiYHe 340POB’A

Bionoria + NMcuxonorisa. Cmix Ta 3aXxBOpOBaHHA

«CMmix — Le 3apsagka 3 MigKipky, Wo mMobini3ye 3axmcHi cunm opraHiamy Ha 6o-
poTbby 3 iHbEKUiINHMMK Ta iHWKMKU 3axBopiloBaHHAMU», — nucas I. I1. MNaenos. Hay-
Ka, Lo BUBYAE 6ioNoriyHi OCHOBM BMJIMBY CMiXy Ha NMOACbKUIA OpraHi3am, Ha3MBaETbCA
2esilomorozi€to. [OACHITb, AKUM YMHOM CMiX MOXe 3anob6irT PO3BUTKY 3aXBOPIOBaHb
B OpraHi3mi nioguHu.

CTABJIEHHA

Bionoria + CycninbcTBo. CollianbHO-He6e3neuHi 3aXBOpOBaHHA

Y cyyacHuMX ymoBax PO3BUTKY CYCMifibCTBa OfHIE€I0 3 BaKNMBUX Npobnem, Lo
notpebytoTb HeBiAKNAAHOTO PO3B'A3YBaHHA, € NOLMPEHHA FPYNU 3aXBOPIOBaHb Jlt0-
OVHK, NoB’A3aHe 3 fieto couianbHmxX YnHHUKKIB. [Mig erigoto OOH pitoTb opraHisauii 3
nonepemXeHHs enigemin couianbHO Hebe3neuvHNX 3aXBOPOBaHb, L0 WBUAKO MoWwun-
prooTbCA | Pi3KO MiABMWLLYIOTb CMEePTHICTb. Tak, y ciuHi 2002 p. cTBopeHuin Mobanb-
Huit oHA Ana 6opoTb6m 3i CHIom, Ty6epKynbo3om i mansapieto. O6rpyHTynTe
CYLKEHHA NPO HeobXifHICTb rMo6anbHOro KOHTPOJIO 3a XBOPOOaMu NIOANHN, TBAPUH
N POCSINH Y CyYaCHUX YMOBaX.

PE3YJIbTAT

3aBfaHHA ANA CAaMOKOHTPOJIIO

1. Wo Take 3MNCLU? 2. Haseaitb npnknagn 3MNCLLU. 3. Ha3siTb ocHoBHi rpynu 3MNCLL.
1-6 |4.Ha3BiTb 0CHOBHI MexaHi3mu nowmnpeHHa 36ygHuKis 3MCLL. 5. Lo Take 6e3neyHa
cTaTeBa nosefiHka? 6. Aki ctatesi iHpeKLil € HEBMNIKOBHUMMN CbOTOAHI?

7. ki 0cOBNMBOCTI 3aXBOPIOBAHD, L0 NepefaloTbCs cTaTeBUM wisixom? 8. Ak knacu-
7-9 | dikyloTb Ta AK MOLWMPIOOTLCA 3aXBOPIOBAHHA, LLO NepefarTbCA CTaTEBMM LUAAXOM?
9. Aki 3axoan npododinakTuky 3MCLU € HanedekTUBHIWNMNU?

10. O6rpyHTYIITE CyKEHHS NPO HeOOXigHICTb rMOo6anbHOro KOHTPOJIIO 3a XBOPO6a-

10-12 .
MU JIIOANHW, TBAPUH N POCSIVIH Y Cy4aCHUX YMOBAX.




3HaHH#A npo 6y0osy i pyHKYiIOHYBAHHA 8/1CHO20 Op2aHi3mMy NOMPIGHI KOXHIU /1l00UHI
He3asnexHo 8i0 i nocadu, ocsimu abo 8iky. KoxHa 1l00uUHa Mae HagyuMuUcA Xumu mak,
w06 He 3anodisMmu WKoOU aHi CBOEMY 300p08'to, aHi 300p08’I0 OMOYYyIYUX.

I. Maenos

Y3aranbHeHHAa Temu 6. BIOJIOINYHI OCHOBU
340POBOIO CNMNOCOBY XXUTTA

3[10POBUIA CMOCIB MKUTTA - ye cnoci6 xummedignbHocmi ntodUHU, Wo 8idno-
gidae if 2eHeMUYHUM 0CO6/IUBOCMAM, KOHKPEMHUM yMO8AM Xumms U cnpamosaHuli
Ha hpopMy8aHHs, 36epexxeHHs i IMiyHeHHsA 300po8 .

CKJIAQOBI KOMMOHEHTW 340POB’A OCHOBHI MPUHLIMNI 3SAOPOBOTO

CMOCOBY XUTTA
1. ®isnuHe 3g0poB’a 1. €QHICTb CKNagHUKIB 300POB'A
«  YnopsgkoBaHicTb 6ynosu i1 GyHKL i 2. AKTUBHICTb
- bionoriyHa aganToBaHicTb 3. PutmivHicTb
«  CraH iMyHHOT cuctemun 4. ApanTuBHICTb
2. NMcunxiuHe 3g0poB’sA 5. BignoBiaHicTb
+ IHTenekTyanbHe 6narononyyys 6. CaMoopraHi3oBaHicTb
- EmouiiiHe 6narononyuus 7. lHomBigyanbHiCTb

+ [lyxoBHe 6naronosnyyys
3. CoujianbHe 380poB’A

« MopanbHicTb

- CouianbHa afanToBaHICTb
» CraTteBa KynbTypa

NPUYMHU 3AXBOPIOBAHD JIOAVHM CKNTIAQHUKKN 340POBOTI'0 CMOCOBY

KUTTA

l. Cnoci6 xuTtTa 1. PauioHanbHe xapyyBaHHA
Likionuei 38uyku. HenpasusneHe xapyysaH- 2. PyxoBa akTUBHICTb
HA. [Jucmpec. Hecmaya cHy. LLkionusi ymosu 3. Po3ymHe ueprysaHHA npaui 1 Bigno-
npaui. [inoduHamis. 3noexuganHsa nikamu. Hu- YNHKY
3bKul pigeHb Kynbmypu 4. 3arapToByBaHHA
Il. HaBKonuwHe cepepoBuLle 5. BigmoBa Big WKigAnMBMX 3BUYOK
KceHobiomuku. Xe8opobomeopHi opeaHiamu. 6. KynbTypa 300poB’a
Knimamuyni 3miHu. LLlymosuti ennus. CoHAYHA 7. OcobwcTa ririeHa
akmuegHicme. Lkionusuti enaue 8UNPoOMiHIio-
8aHHA
Ill. CnagKkoBicTb
Cnaodkoei 3miHU. Cnadkosd cxusbHicme 00
nesHUX 3axX80pPIOBAHb
IV. OxopoHa 3g0poB’a
HeeghekmugHicme npoginakmuyHux 3axoois.
Hu3bka AKkicme MeOUYHUX NOCTy2

rPynu 3AXBOPIOBAHb MPOOUIAKTUKA 3AXBOPIOBAHb
1. HeiHpekuinHi |. MepBrHHa
2. IHbeKUuinHi Il. BropuHHa
3. IHBa3inHI Ill. TpeTnHHa

4. 3aXBOpPIOBaHHS, LLO NepefaTbcs cTaTe-

BUM LWJTAXOM

Y3aranbHeHHA Temu 6. bionoriuHi 0CHOBY 340POBOrO CMOCOBY KUTTA
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Tema 7. EKOOTIA

Tema 7. EKOJIOT'IA

Ekonoeis — ue 6ionozis HABKOMUWHbLO20 cepedosuLyd.
0. Odym

§ 33. MPEAMET BUBYEHHA EKOJIOT1I, Il 3SABOAHHA
TA METOAU

OCHOBHi NOHATTA 1 Kmo4oBi TepmiHn: EKOJIOTIA. Metogun ekonorii.
QOyHKuUiT ekonorii
MpuraganTte! Lo Take ekonoria?

\ 3HaliomTecsa!

«llepioduyHi 8udaHHA | 3acobu macoeoi iHpopma-
uil 3anosHUAU MAki NoHAMmMSA, AK “ekosoeia Kyabmypu', "eko-
noeia  mMucmeymsa’, ‘"ekonozia nwb6osi' [lonynapusamopu 3
pO3nyKow NogidomAMb Npo "3abpyoHeHy ekosozito', "3incosaHy
exkonoeir" mowo. Yacmo "nponazaHoucmu', He po3ymitouu cymi
Asuwd, 80ameca 00 3dCMOCYBAHHA J102iY4HUX NOKpydie muny
"ekonozis Oywi" Yu "3aea3osaHa ekosozis’, ouckpeoumytouu Hay-
Ky i niokpec/ior4u c801 HeKoMnemeHmMHicme», — 3a3HayaB Bifo-
MU BITYM3HAHWI eKkonor, akagemik HAH Ykpainn M. A. Tony6eLb.

To wo Take ekonoria?

3MICT

Yomy cyuyacHa eKonorisi € CaMOCTiliHOI0 HayKolo?

EKOJIOTIA (rpeu. olikoc — ocens, /1020C — HayKa) — ye Hayka npo 83aeMO038’A3KU
)KUBO20 MiX HUM ma 3 HABKOUWHIM cepedosguuiem. TepMiH «eKomnoria» Breplue BBIiB
HiMeubKunii 300nor E. lekkenb we B 1866 p. Ekonoria BMHMKNA AK CyTo 6ionoriyHa
HayKa, afie H1Hi € caMoCTiHO dyHAAMEHTaNbHOI HayKOK NPO B3aEMOBIAHOCKHM
»KMBOI 1 HEXNBOT NPUPOAN.

06'eKkTu gocnigKeHb eKONorii — Lie X1Bi OpraHiamMy Ta HagopraHiamoBi 6iocu-
cTemu (monynauii, BuAN, ekocuctemu, 6iocpepa) y cBoix B3aEMo3B'A3Kax i3 cepefo-
BuLEM. Ha cboroHi OCHOBHVM 06'€KTOM €KONTIOTiIUHUNX AOCTi[KEHb € eKOCUCTEMM Ha
Pi3HUX PiBHAX OpraHisauil.

MpepmeTom eKONorii € Pi3HOMaHITHICTb B3aEMO3B'A3KIB Mi>K OpraHiamamu, ixHi-
MW YrpyrnoBaHHAMY Ta CepefoBULLEM iCHYBaHHA, @ TAKOX 3aKOHOMIPHOCTI dyHKLjio-
HyBaHHA HajopraHiaMmoBux 6iocuctem.

3aBaHHA eKONOrii NofArae B TOMy, W06 pO3KPUTY 3aKOHOMIPHOCTI eK0102i4HUX
38’A3Ki8. Y pamKax LibOro 3aBfaHHA BMBYAOTb: eK0J102i4Hi 3aKOHOMipHOCMI B3aEMOAIT
6iocructem Mix coboto Ta i3 MPUPOLHMM CepefloBULLEM; eKOosT02iYHy CymHicms, TO6-
TO 0COONUBOCTI BHYTPILLHBOT CTPYKTYpY Ta GYHKUIOHYBaHHA HajopraHiaMoBux 6io-



CUCTEM, eKoJI02iYHi A8UWd, WO BUABATLCA Y BNACTUBOCTAX, PYHKLiAX, afganTauii fo

3MiH cepepoBuwa Ta iH. OCHOBHI 3aBAaHHA ekonorii y XX| CT.: BUBYEHHA 3arasbHOro

€KOMOriYHOro cTaHy 6iocdhepu, NPUYMH NOFO 3MiHW MNif Ji€l0 Pi3HUX YNHHKKIB, NPO-
rHO3yBaHHA AMHaMIKM CTaHy ekocucTeM i biochepn B npocTopi 1 Yaci, po3pobneHHnA

LWAXiB rapMOHi3aLii cycninbcTBa n npupoaun.

Y Mexax 3aranbHOi eKONOrii BUOKPEMIIOKTb YOTUPY PO3LiNn:

e aymekosozisa (ekonorisi BuZliB, pakTopiasnbHa eKooris) BUBYAE OPraHiam 1a ymo-
BU MOTO iCHYBaHHA, OHTOreHe3, PO3MHOXEHHS, iHWI XUTTEBI QYHKLIT B NeBHUX
YMOBax MPUPOAHOro abo LWTYYHO CTBOPEHOIO CepeoBuLLa;

o OemeKoJsioeia (ekonoria NonynAuii) JOCNigXyEe BNACTUBOCTI NONYNALiA y KOH-
KpeTHMX YMOBax iX iCHyBaHHA, AMHaMIKK, aganTauii 4O NPUPOAHOro cepenoBu-
Wa, BHYTPILWHbO- | MiXXBNAOBI B3aEMOBIAHOCUHY;

e cuHekosoezis (exonorisa 6ioLeHO3iB, 6ioreoLeHONOriA) BUBYAE Pi3HOMAHITHI yrpy-
MOBAHHSA POC/INH, TBAPUH, FPUGIB, MIKpOOPraHi3miB, TPO®IUHI 3B'A3KU MiXK HMMY,
dopmu cniBicHyBaHHA;

* eKocucmemosozisl (eKoNoria eKocncTem) — BUBYAE EKOCUCTEMU BCiX PO3MIpIB i
CTyNeHiB CKNafHOCTI, iX PO3BMUTOK, 0COONMBOCTI, €BOIOLiI0 Ta ANHAMIKY.

[o nprvknagHux ranysen HanexaTb eKOJNOoriA NiCOBUX eKOCUCTEM, arpoeKonoris,
ripOEKOSIOris, eKONOris FPYHTIB, EKOMOTiA MiCbKMX eKOCUCTeM, NaHgwadTHa eKonoris,
6iochepornoris (rnobanbHa eKONOris), eKONOrisa eHepPreTUKM, KOCMiuHa eKoJIoris Ta iH.

Ekonoris sik Hayka BMHUMKIA Yy NpoLeci po3BUTKY 6ionoriyHnx Hayk
i cpopmyBanaca B CaMOCTiliHY HayKy 3 MpuUTaMaHHUMM i1
3aKOHOMiIPHOCTAMM 1 3aBAAHHAMMU.

Yomy meTopm eKonorii € Haa3BUYANHO PisHOMaHITHUMIN?

MeTtopgu ekonorii — ye wssaxu U cnocobu opzaHizayii ni3HasaabHoI dignbHocMi
npo xapakmepucmuku (cmpykmypy, yHKUiOHY8AHHA, pO38UMOK MOW0) eKosoaiy-
HUx 06’ekmis 00cC/1iOXKeHHSA. Pi3HOMaHITHICTb i CKNaAHICTb B3aEMO3B'A3KIB biocucTtem
i3 HABKOINLLHIM CcepefoBULLEeM 3YMOBIIOOTb 3aCTOCYBaHHA Pi3HOMaHITHUX MeTOofiB
€KOJNIOTIYHUX JOCNIAXKEHD.

HalBaXnuBilLoto rpynot eKonoriyHmx
MEeTOAIB € MeToau [OCAIIKEHHA BNIUBY
YMHHUWKIB cepefoBulla Ha QYHKLiOHYBaH-
HA 6iocucTem. Li meToau noginAtoTb Ha no-
NboBi (MapLPYTHi, CTauioHapHi, ONMCOBI,
eKcnepumeHTanbHi) Ta nabopatopHi. BoHun
30iNCHIOITbCA 3@ [AOMNOMOrol  CrnocTe-

In. 56. OpraHi3mu-iHgnKaTopu:
1 — KCaHTOpIA HacTiHHa (iHanKaTop
peXeHb Ta eKCMepUMEHTIB y MPUPOAHUX MUAOBOrO 3a06PyAHEHHS); 2 — 303yNMH
un nabopaTopHMx ymoBax. Cnocmepe- nbOH 3BUYANHWI (IHAMKATOP 3a6PYRHEHHS

JKeHHA — BUBYEHHA 6GiocuMcTeMU LWAAXOM cynbdyp(IV) piokengom); 3 - cTpaycose

nepo 3BuyaiHe (iHAMKaTOP HaABHOCTI

¢dikcauii neBHux ii o3HaK. EKcnepumeHm ' ;
cnonyk Kagmito B rpyHTi)

nepenbavya€e CBifoMe BHECEHHS 3MiH i 3i-
CTaB/IeHHA pe3ynbTaTiB CNOCTePeXKeHb B eKCNepMMeHTaNbHil Ta KOHTPOJbHIN rpynax
abo ginAaxHkax 6iocnctem. EKcnepumeHTanbHe BU3HAYEHHA BMMBY YNHHWKIB 3a AOMO-
MOTOH0 XUBUX TECT-00'EKTIB Ma€ Ha3By BiomecmysaHHsA. HalyacTille AK TecT-06'eKTn
BMKOPWCTOBYIOTb Kpec-canar, umbynio, fadHil, unknonis, iHpy3opi.

§ 33. MNpeameT BMBYEHHSA eKoNorii, il 3aBAaHHA Ta MeToau
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OuiHIOBaHHA CTaHy HaBKOMULWIHbLOIO CepefoBuLla € HeobXifHOW YacTUHO
OyZb-AKOro eKOJNIOriYHOro AochigKeHHA. [OnA Lboro 3acTOCOBYIOTb 8UMIipHOBAHHSA
(OTPUMAHHSA KiNbKICHUX XapaKTepUCTUK 00'EKTIB i ABWLL), eKoTo2i4YHUll MOHIMOpUH2
(opraHizoBaHe nepiognyHe abo 6e3nepepBHE CNOCTEPEKEHHSA 3a CTAHOM €KOJIOrTiy-
HUX 06’€KTIB), eKos102i4Hy iHOUKayito (OLiHIOBaHHA CTaHy cepefoBULLa 3a JOMNOMO-
roto XunBKxX 06'€KTIB, HANPUKNaZ, NixeHo- abo GpioiHAKKauito) (is1. 56).

[na KinbkicHoro obniky opraHiamis, ouiHOBaHHA GiomMacK Ta MPOAYKTUBHOCTI
POC/NH i TBapVH 3aCTOCOBYIOTb Memood depoKocMiyHOi peecmpayii (Hanpuknag,
UNCeNbHOCTI CTag, CKynueHb prbu). Yepes cknagHicTb HafopraHiamoBux Giocnctem
LWoAo TXHbOrO BMBYEHHA 4YacTO BUKOPWCTOBYIOTb MemoO eKoJ102i4H020 mModesio-
8AaHHA, L0 YMOX/MBJIIOE MPOrHO3YBaHHA AMHaMiKM PO3BUTKY Biocuctem.

OTKe, cyyacHa eKosoria BUKOPUCTOBYE Pi3Hi MeToau
BeJINYE3HOI Pi3HOMAHITHOCTI 1 CKNAagHOCTI 06'€EKTIB BMBYEHHS €KOMOTil.

Yomy cyuyacHa ekonorisi € pyHAaMeHTaIbHOIO MiXKrasiy3eBolo HayKoio?

@OyHKuiT Haykn ekonorii nidnopAadkosaHi nompebam cycninbcmea. Exkonoria
ni3Ha€ pyHAamMeHTanbHi PiBHi 1 BIACTUBOCTI XXMUTTA Ta MOACHIOE CYTHICTb 3aKOHOMIp-
HOCTe PO3BUTKY NPUPOANY, EKOMOTYHUX ABULY | MpoLeciB (ni3HasanbHa yHKYisA).
Ekonoria gae noauHi 3HaHHA AnA Toro, Wwob po3yMHO Ta pauioHanbHO KOPUCTYBa-
TUCA NPUPOJHUMU pecypcamMu, YCBIZOMUTU PONib MPUPOAHOro cepepoBulla And
XKUTTA 1 300POB'A NIOAUHK, cHOPMYBaTM YMIHHA N HABUUYKM 3[0POBOrO Crocoby
XUTTA (0oc8imHaA yHKYiA). EkonoriyHi 3HaHHA popMyloTb y3arajbHeHy cuctemy igen
Ta NornApiB Ha CBIT, NoAMHY, 1i Micue B CBiTi (ceimoanadna ¢yHKyia). Ekonoria €
TeopeTMYHUM GyHIAMEHTOM ANA NPUKNALHMX rany3ei ianbHOCTI NognHn (Meguum-
HW, CiNbCbKOro rocnofapcTBa, cenekuii).

Pe3ynbTatn ekonoriyuHnx JOCNigXeHb € Haf3BMYAMHO BaKIMBUMK i AnA 3a-
NOBIAHOT CNpaBu, NPUPOAOKOPUCTYBAHHA Ta OXOPOHM MPUPOAN. 3pOCTaE Posb
ekonorii y nporHo3yBaHHi po3BUTKy 6iocdepu, HacnigKiB aHTPOMNOreHHOro BNAn-
BY Ta CTBOPEHHi HOBUX BUPOOHUYMX TEXHOJOTIN, NPOEKTIB i NNaHiB couianbHOro
I EKOHOMIYHOro PO3BUTKY, AN1A PO3B'A3yBaHHA rnobanbHUX Npobnem Cy4yacHoCTi
(npakmuyHa pyHKyin).

Peanizauis ¢yHKUin ekonorii 3a6e3nevyeTbCsl TICHMM B3aEMO3B'I3KOM 3 iHLLMM
ranyssamu 6ionorii, Wo BM3HaYa€ GopMyBaHHA 6araTbOx HOBMX EKOMOTMiYHUX PO3fi-
niB: ekos102i4HOI ¢hizionoeil, yumoekosoeii, esosnoyiliHoi ekonoeii, 6ioximidyHOI ekosnoeil,
naneoekosoeii, KocMidHoI ekonoeii Towo. [na epeKTMBHOro po3B'A3yBaHHA CyYaCHMX
eKosoriyHMx npobniem HeobXigHWI HayKoBUI MaTepian ¢i3nyHoro, XimiyHoro, reono-
riYHOro, couianbHOro, KiMaToNOriYyHOro, EKOHOMIYHOrO Ta iHLWOro xapaktepy. Kpim
TOro, He 06ilTNCA 6e3 CTaTUCTUYHOT 0OPOOKKM, MPOrpamyBaHHA MPOrHO3YBaHHS, MO-
JentoBaHHA pi3HMX npouecis. OCb YOMY CyyacHa eKOJOorifa BUKOPUCTOBYE BCi edek-
TUBHI HANHOBILWI MeToAN 1 TEXHIUHI 3aCO6U NPUPOAHNYMX, TEXHIUYHMX, CYCMINbHNUX
rymaHiTapHUX HayK.

Otxe, ekonoria € PyHAAMEHTaNbHOIO HAaYKOI 3 PO3BUHYTMMM
Mi>Krany3eBrMuM 3B'A3KaMu, WO 1 3abe3neuye peanisauito
il OCHOBHUX OYHKLIMN.



AIANbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. EKonoria Ak Hayka

3anoBHiTb TabNMLIO | MOACHITb, YOMY €KOJIOTiA € KOMIMIEKCHOW, GyHAaMEeHTasb-

HOI0, Mi>Krany3eBoio HayKolo.
O3HakKa MoAcHeHHA

O06'eKTU fOCTiAXKEHHA
MpenmeT gocnigxeHb
CTpyKTypHi po3gainu ekonorii
3aBAaHHs ekonorii
MeToaun eKonoriyHnx AocnigxeHb
3B'A3KM 3 iHWMMKW HayKaMu
QyHKUiT (3HaueHHA) ekonorii
bionoria + Knimart. EkonoriuHa knimatonoris

o6anvxa 3miHa kKnimamy — opHa 3 Hali-
rocTpilwmx npobnem nwogcTea. [igBuULeHHsA
Temnepatypu nosiTpA, notenniHHA OKeaHy i
TaHEeHHA NbOAOBUKIB CBiAYaTb MNPO CTPIMKY
3MiHY KfliMaTy, CNPUYMHEHY 3POCTaHHAM BUKU-
[iB MapHMKoBMX rasie. Llein ¢eHomeH BUHMKAE
3-3a BogaHoi napu, CO,, CH, Ta iHwwuX rasis, WwWo
3aTPUMYIOTb COHAYHY €Heprilo 1 NPU3BOAATb A0 HarpiBaHHA 3eMHOI nosepxHi. Wo
BMBYAE eKONOoriyHa KnimaTonoria? AKMM YNHOM eKONoriA MOXe JOMOMOrT y po3B'aA-
3yBaHHi npobnemu rnobanbHOI 3MiHW KnimaTy?

CTABJIEHHA

L)
‘ﬂﬁ Bbionoria + Ekonoria. KocmiuHa ekonoris 1 cycninbcrBo

KocmiyHa ekonozia — HaiMoONoALWNN Ha-
NpAM eKOJMIOTiYHMX [OCNIAKeHb, WO CKnaga-
€TbCA 3 TAaKNX NiZPO3LiNiB: €KOMOriA KOCMIYHNX
anapariB, ekonoria 6AnKHbOro KOCMOCY, eKo-
norisa ganbHboro kocmocy. Lo BuByae kocmivHa
ekonoria? [ina AKnx ranysemn npakTUUHOI Jianb-
HOCTi NIOAWHN OOCHIAXKEHHA LbOro Hanpamy
€Konorii MaTUMyTb HanbinbLie 3HaYeHHA?

PE3YJIbTAT

3aBAaHHA N1 CAMOKOHTPOJIO
1. lLlo € npegmeTom BMBYEHHA ekonorii? 2. Ha3BiTb 0CHOBHI po3ainu ekonorii. 3. Lo
1-6 |Take metoau ekonorii? 4. Ha3BiTb OCHOBHI MeTOAN €KONMOTiYHMX AOCiAKeHb. 5. AKi
byHKLUiT ekonorii? 6. 3 AKUMY HayKaMU eKOJTOTiA Ma€ HaNTICHILWi 3B'A3KN?
7. Yomy cyuyacHa eKonoris € caMOCTIHOI HayKoto? 8. Yomy meToam ekosnorii € Haa-
7-9 |3BMYaiiHO pisHOMaHITHUMK? 9. YoMy cyyacHa ekonoris € yHAaMeHTaNIbHOO MiXKra-
Ny3eBOI0 HayKot?
10-12 | 10. Bucnositb CBOT CyA»KeHHA LWOAO POJii Ta 3HaYEHHA eKONOrii y Cy4acHOMY CBITi.

§ 33. MNpeameT BMBYEHHSA eKoNorii, il 3aBAaHHA Ta MeToaun

127




Tema 7. EKOJOTIA

128

Hayka nuwe wmy4Ho nodineHa Ha oucyunJiHu,
Hacnpagoi x — ye EOUHA cUCMeMa 3HaHb i ba4eHHs caimy.
M. @. Petimepc

§ 34. EKOJIOTI'I4HI 3B’A3KWN. EKOJIOI'YHI 3AKOHU

OcCHOBHi NOHATTA 11 KMo4voBi TepmiHn: EKOJIOIYHI 3B’A3KW. EkonoriuHi
asvwa. EKOJIOIYHI 3AKOHW.
MpurapanTte! AkiicHyOTb 3B’A3KM €KONOrii 3 iHWWMK HayKaMun?

X Momipkyiite!

Qinocogpia (Big rpew. 110608 00 Myopo-
cmi) — Hayka, npedMemom AKOI € 8iOHOCUHU JTIOOUHU
3 HaBKoIUWHIM cgimom. MeTofonoriyHoi OCHOBO
6ynb-AKOl HayKM € YHiBepcanbHi 3akoHu dinocodii:
3aKOH €QHOCTI 1 60POTbOU MPOTUNIEXKHOCTEN, 3a-
KOH nepexofy KifibKiCHMX 3MiH Y AKICHi Ta 3aKOH 3a-
nepeyeHHs. Y cyyacHoMy CycninbcTBi GpopmyeTbcA
HOBUI HanpAm ¢inocodcbKmx gocnigxeHb — ¢ino-
coodisa ekonorii. Yn moxe ¢inocodia ponomortn B
pO3B'A3yBaHHI eKOOTiUHNX NPo6siemM Cy4yacHOCTi?

3MICT

AKi oco6nnBOCTi eKonoriuHnx 3B’A3KiB?

Y npupogi icHye 3aranbHuii 38'A30K ABULL, TO6TO cnocib icHyBaHHA 06'eKTiB Npu-
poam y ixHi B3aeMopii, B3aEMOBMAMBaX i B3aemonepexopax. [Npegmetom ekonorii
€ NMiLIe MeBHa CYKYMHICTb UMx 3B'A3KiB, a came ekonoriyHumx. Lo » Take eKonoriyHi
3B'A3KM?

EKOJIOTIYHI 3B’A3KU - ye 3aKOHOMIipHi 83AEMOBIOHOCUHU, U0 BUHUKAIOMb MiX
06’eEKMamu Hexxugoi NpupooU U op2aHiamMamu ma HaoopzaHiamosumu 6iocucmemamu.
BoHV MOXyYTb ByTV fiyKe Pi3HUMU: CTPYKTYPHUMMN i GYHKLiOHANbHUMN, BUNAAKOBU-
MU 11 HEOBXIHMMM, NPAMUMN 1 ONOCepeaKoBaHUMU. Ix KnacndikyloTb 3a PisHUMU
KpuTepiaMmn. 3a NMOXOAXKEHHAM PO3Pi3HAIOTb BHYTPILIHI 1 30BHIlLHI 3B'A3KW. BHy-
MpiWHi 38’A3KU — Lie 3B'A3KM MiX eleMeHTaMun 6iocncTeMu, CYKYMHICTb AKUX YTBOPIOE
il CTPYKTYpPY i CYTHICTb. 308HIWHI 38’A3KU ABNAIOTH COOOI0 BIZHOCUHIW MiXK AaHUM ABU-
Lem i HaBKONULWHIMM 06’'ekTamm abo npouecamm. EKonoriyHi 38’A3KM iCHY10Tb Ha BCiX
piBHAX opraHisauii »XUTTa: opeaHiamosi, nonynayitiHi, sudosi, bioyeHomuyHi (mpogiy-
Hi, moniyHi, pabpuyHi, popuyHi), ekocucmemHi (6iozeoyeHomuuHi), iocepHi. OcKinb-
K1 6i0NOriyHi cMcTeMM € BIKPUTUMM 1 OOMIHIOIOTBCA i3 cepefoBuMLLEM PeYOBMHAMU,
eHeprieto Ta iHpopMaLli€lo, TOMy MOXHa BUOKPEMITIOBATY PeYOBUHHI, eHep2emuyHi Ta
iHhopmayitiHi 3B'A3KN.

ExonoriuHi 3B’A3KM BM3HAualoTb €KOJOTiYHy CYTHICTb i ABMLWa Oyab-AKoi 6io-
CMCTeMU, OCKINbKN BOHW BifKPpUTI AnA cepefoBuLla. [OHATTA eKonoriuHa CyTHicTb
BMpaXa€ rofioBHe B H6iocucTemi, WO 3yMOBeHe BHYTPILLHIMU 3B'A3KaMK MiX CKna-
LOBVMY CTPYKTYPHUMU KOMMOHEHTamuU. Tak, y 6ioreoLeHo3ax rojloBHMMM 3B'A3Kamu
€ B3aEMO3B'A3KU MiX 6ioTonom i 6ioLeHo30M abo TPodiyHi BIAHOCMHN MiXK nonyns-
uiamu. Kateropis ekonoriuHi sBua Bigobpaka€ 30BHiLLHI BNaCTUBOCTI, npoLecu,
3B'A3KM 6GiocMcTeMM 3 HaBKOMMLWHIM cepefoBULLEM, WO AOCTYMNHI ANA AOCNIOXEHHA



3a JOMNOMOrO eKOJIoTiYHNX MeToAiB. [Jo eKONOriYHNX ABULL HafeXXaTb eKos102iYHull
cmaHx 6iocnCcTeMU Ta eKoJ102iYHi npoyecu, Lo B Hill BiiOYBalOTbCA, a TAKOXK eKoJlo-
2iYHi MexaHi3mu camoperynsuii, CAMOOHOBJIEHHA Ta CAaMOBIATBOPEHHS.

OTXXe, NpegMeToM eKOJOoril € BCA PiI3HOMAHITHICTb JAOCNIfXYBaHUX
€KOJIOMYHUX 3B'A3KIB Yy BIQHOCMHAX »KNBOTFO 3 HEXUBUM.

Aki oco6nunBoCTi Ta Knacndikauia eKonoriyHNX 3aKkoHOMipHoOCTeln?

Ocob6nBe 3HAYEHHS B CUCTEMi €KOMOTIYHNX 3B'A3KIB MaloTb 3aKOHOMIPHOCTI, L0
XapaKTepur3ylTb €KOMOTiUHi ABULA 3 AKICHOro 60Ky. EkonoriyuHa 3akOHOMIpHiCTb —
Le MeBHa 3aNeXHiCTb MiX MoZiAMM HaBKOMMLLIHbOrO cepefoBULLA Ta €KOMOTiYHMN
ABMLLAMM, WO XapaKTepu3yETbCA NEBHOK BNOPAAKOBAHICTIO, BIAHOCHO CTanicTo,
perynsapHicTio 38'A3KiB. Tak, y BignoBiAb Ha HecTayy MarHiio B rpyHTi B KyKypyasi
3MEHLLYIOTbCA BMICT xJlopodiny Ta CTiliKicTb NpoTn xBopob. MNposBnaeTbCa Le y Bu-
rnagi xnopo3sy. JINCTKM CTaTb NAAMUCTUMN (MapMypOBICTb), 6nignmu, XoBTyBaTU-
MU. AKLWO LA 3aKOHOMIPHICTb CNOCTEPIraeTbCA He nvLe B KyKypyaswn, a N B iHLIKX
BWAIB POC/IMH, TO BOHa HabyBa€e CTaTyCy eKONoriyHoro npasuna abo 3akoHy. Tak, y
1828 p. HimeubKui 60TaHik O. K. LLnpeHrenb, BMBYaloumn BB BMICTY Pi3HUX Ximiy-
HUX efleMeHTIB Yy FPYHTI Ha 3pOCTaHHA POCIUH, cGOpPMyNoBaB Npasusio MiHimymy:
picm pocaiuH 06MexXyeMbCs KilbKiCmio NOXUBHOI peyo8UHU, WO MicmumascA 8 HaliMeH-
witi koHyeHmMpayii. NMofganblwi JOCNiAXEHHA po3WUpunn chepy 3acTOCyBaHHSA LibOro
npaBuna, i B Cy4YacHiil eKoJoril Lsi 3aKOHOMIPHICTb GOPMYJIIOETLCA SIK 3aKOH 06me-
)KYBaJIbHOIO YMHHUKA: Halibinbwull nimimyoyul 8niug Ha op2aHiam, nonynayito abo
yepynos8aHHA MAarome miXUmmeaso 8aXX/1U8i YUHHUKU 308HIUIHb020 cepedosuud, Kib-
Kicmo (KOHUeHmMpauyis) aKux € 671U3bKoto 00 MiHIMAbHO20 KPUMUYHO20 PiBHS.

EKOJIOTIYHUIN 3AKOH - ye 06’ekmugHul, nocmiliHull i HeobXxidoHUl 83aeMo-
38’A30K MiX GiocucmemMamu ma HABKOJIUWHIM cepedosulyem, Wo 8UNIUBAE 3 iX BHY-
MpiWHbOI eko102i4HOI cymHocmi. BinbLWicTb eKONOoriYHMX 3aKOHIB BAANO y3aranbHUB
aMepurKaHCbKmi ekonor b. KommoHep y 1974 p., 3BiBLUK IX O HOTUPbLOX 3aKOHIB: «Yce
nos’A3aHe 3 yCim», «Yce Ma€ Kyamcb nogitncar, «Mpupopa “sHae” Kpawe» i «Hiwo He
[a€eTbCA 3agapmMar. 3rigHO 3 OCHOBHUMU HanpsiMamim 6ioekonorii eKonoriyHi 3aKoHM
NOAINAITb HAa ayTEKONOTiUHi, JeMEKONOriUHi, CUHEeKONOriYHi, eKOCUCTEMONONiYHI Ta
6iocdeposorivHi.

AyTeKkonoriuHi 3aKoHU BiO6PaxaloTb 3aKOHOMIPHOCTI Al eKOMOFUHNX YMHHY-
KiB Ha CTPYKTYpY, YHKLi i pO3BUTOK OpraHi3mis. [Jo HalBiAOMILMX 3aKOHIB L€l rpynu
OKpiM 3aKOHY 06MeXXy8asibHO20 YUHHUKA BIJHOCATb LLie 3aKOH EOHOCMI cepedosuwa ma
Op2dHi3Mi8, 3dKOH oNMUMYMy Ta 3aKOH 83dEMOKOMNEHCAyil eKo102i4HUX YUHHUKIB.

JemeKonoriyHi 3aKOHM — Lie 3aKOHOMIPHOCTI €KONIOTiUYHMX ABULL, Ha PiBHI nony-
nAuin Ta BugiB. 3akoH obmexeH020 pocmy, 3akoH [ay3se, npasusio bepemaxa, npagusio
AneHa € nprknagamm 3akoHiB NONyNALINHOT eKONOril, WO BMBYAE AMHAMIKY PO3BUTKY
nonynAwin, ixHi MmexaHiamu camoperynsuii, opMmyBaHHA afanTaLlin Ta iH.

CrHeKonorivyHi 3akKoHu, abo 3akoHOMipHOCTI dyHKUioOHyBaHHA bioueHo3iB 1
yrpynoBaHb. Lle 3aKkoH 06meXxeHOCTi (BUYeprnHOCTI) NPUPOAHUX pecypciB, NpaBuio
€KOJoriyHoro Ay6soBaHHA, NPaBUIO «MeTabosi3m i po3mMipyu 0cobuH» (NpaBuso
0. Opyma) Ta iH.

ExocncremonoriyHi 3akKoHM € 3aKOHOMIPHOCTAMYM B3aEMO3B'A3KIB €KOCUCTEM 3
LOBKiNAM Ta Mix coboto B cknagi 6iocoepm. o uiel rpynu BigHOCATb npasusio eko-

§ 34. EKonoriyHi 38’'A3Kn. EKonorivHi 3akoHn
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J102i4HOT nipamiou, 3aKoH 0OHOCNPAMOBAHOCMI NOMOKY eHepzii, 3aKOH 8HYMPIilHbOT
OUHami4yHoi pieHosaz2u.

biocdeponoriuHi 3aKoHN MatoTb HaNBULLWIA CTATYC cepef EKONOTIUYHMX 3aKOHO-
MipHocTel. binblwicTb i3 HUX chopmynioBas B. |. BepHaacbkuii. Lie 3akoH 6iozeHHOT
Miz2payii XiMiuHUX esleMeHmi8, 3aKOH EOHOCMI XXUB0T peyoB8UHU, 3aKOH HOOCepu.

OTXe, ronoBHe 3aBAaHHA €KOJOrii MoNArae B TOMy, Wo6 OCATHYTH
3aKOHOMIPHOCTI AOCNIAXKYBAaHNX €KONMOriYHMX 3B'A3KIB, 3pO3YMITU CYTHICTb
M ABULLA, XapaKTePHi ANA HafoPraHi3MOBUX CUCTEM.

AKi NpyHLUMNN 3acTOCyBaHHA €KOJNIOTIYHMX 3aKOHIB y NPaKTUYHin gianb-

HoOCTi mlognHn?

MeTopgonoriyHo 0CHOBOI CyyacHOT ekosorii € dinocodcbke PO3yMiHHA MOHATTA
«CcUcTEMar» Ta CUCTeMHMIA NigXig AK ocobnmemii Hanpam gocnigeHb. CyTHICTb Liboro
nigxofy NONAra€ y BUBYEHHI KOXHOTO efIeMeHTY CTPYKTYpU CUCTEMM B MO0 B3aEMO-
AiT 3 iIHWKUMK eleMeHTaMn 1 cepefloBULLEM, LLO YMOXJIIMBITIOE PO3YMIHHA QYHKLIiOHY-
BaHHA 11 3MiH CCTEMMW B LinOMy. 3aCTOCYBaHHA CUCTEMHOIO MiAXOAY IPYHTYETbCA Ha
OCHOBHUX MOMIOXKeHHAX: 1) KoXHa cnctema mae csoto CTPYKTYPY, wo yTBoploeTbeA
CYKYMHICTIO enemeHTiB; 2) KoXHa cuctema mae BHYTPILLHI 1 30BHILWHI 3B'A3KU;
3) ®YHKLIOHYBAHHA cuctemn BinbyBaeTbCA y B3aEMO3B'A3KaX i3 cepefoBuLLEM

3acTocyBaHHA eKONOTiYHNX 3aKOHIB Y MPaKTUYHI AiANbHOCTI NIOANHY Ma€ Biby-

BaTMCA Ha OCHOBI NEBHMX NPUHLMMIB:

*  NpPUHYUN OHOBJIEHHA pecypcie — NfVHa Ma€ BMKOPWCTOBYBATW TaKi pecyp-
Cu 11y TaKiln KinbKocTi, Wwob BigbyBanoca ix mocTynose BifHOBIEHHA BHaCNifoOK
NPUPOAHMX NPOLECiB;

e NpuHYyun yinicHocmi npupodu — BMINB Ha AKUINCb eNeMeHT NPUPoOAN MO3Ha-
Ya€ETbCA Ha 1T iIHWWX CKNagHMKax, OCKINbKN BCi efleMeHTX 11 npouecy npupoan
HepOo3pKBHO NOB'A3aHi MiX co6010;

e NpuHYyun peyukniyHocmi, abo NOBTOPHe HaraTopasoBe BUKOPUCTaHHA HallBaX-
NMBIWINX PEYOBWH, OCKINbKU B MPUPOAI € N HEBIAHOBHI pecypcu;

e npuHyun 3aebauynueocmi — noanHa Mae nepepbavaT¥ HacAigKW BMAUBY Ha
npupopay, 3anobirat BUHVKHEHHIO Ta PO3BUTKY HEraTUBHMX 3MiH.

OCHOBHVMMMK  rany3amMm  3aCTOCYBaHHA
€KOMOTiYHNX 3aKOHOMIPHOCTEN € CislbCbKe
20€n00apcmaeo, pubHe 20cnodapcmeo, Jico-
84 Npomucsio8icms, 0XOpoHa npupodu. Tak,
IONA BUPOLLYBAaHHA POCAUH HeoOXigHMMU €
3HaHHA 3aKOHOMIPHOCTEN BMNBY €EKOJIO-
FMYHUX YMHHUKIB, ONA PO3BEAEHHA pubun —
3HaHHA NoNynAUiIMHWX  3aKOHOMIPHOCTEN,

CTBOPEHHA LITYYHUX €KOCUCTEM Ma€ Bifby- In. 57. AKBaKynbTypa 10Cocsa —
BaTUCA Ha OCHOBI EKOCHCTEMOJONYHMIX 3aKo-  HANePeKTUBHILLMIA CMOCIG OTPUMAHHS
HiB (in. 57). npoayKuii

OT¢e, pO3YyMiHHA €KOJIOTriYHMX 3aKOHOMIPHOCTEN Ta MPUHLMMIB
IXHbOro 3aCTOCYBaHHA € HEOOXiAHO YMOBOI 36epekeHHA npupoan
Ta PO3BUTKY CYCMiNbCTBa.



AIANbHICTb

CamocTiiiHa po6oTa 3 Tabnuuero

MpuraganTte BU3HAYE€HHA €KONOMYHNX 3aKOHIB, O BY iX BUBYaNW paHiwe. HaBe-
AiTb NPUKNAAN 3aCTOCYBAHHA €KOMOTMYHMX 3aKOHIB Y Pi3HUX rany3ax JiafbHOCTI nio-
OVIHU B CyYacHOMY cycninbcTai. OBrpyHTYliTe TBepAXEHHA NPO HeOOXigHICTb 3HaHb
€KOJOoriYHMX 3aKOHOMIPHOCTEN ANA PO3YMIHHA NPUPOAN N Cy4acHUX TEXHOMOTIN.
3acTocyBaHHA eKONOTiYHNX 3aKOHIB Y NPaKTNYHIN AiANbHOCTI NoAVHN

lpyna 3aKOH Ta oro BM3Ha4eHHsA lFanysb 3acTtocyBaHHA

AyTeKOoNOriyHi 3aKoH1
LemekonoriyHi 3aKoHn
EkocucteMonoriyHi 3akoHun
BiocpeponoriuHi 3aKkoHu
bionoria + Ekonoria nomewkaHb. MyxonoBka i1 cucTeMHURN nigxip,

Myxonoeka 3euuaiiHa (Scutigera coleoptrata)
€ BMAOM, AKWUI YacTo TPamniAa€ETbCA B OCENAX Joan-
HW. Yepe3 3HauyHM po3Mmip, Bigpa3nmeum BUrnag i
WBMAKICTb MepecyBaHHA LA KOMaxa 4acTo 3aBAa€
CTpaxy MeLKaHUAM. Afle MyXoJIOBKa — KOMaxa Mup-
Ha M KopucHa. BoHa BuMHMLIYE TapraHis, Minb, go-
MaLLHiX Mypax, MyX, LiBIpKYHiB, NaByKiB. 3aCToCynTe CUCTEMHWIA NiaXif i foBediTb, WO
MyXOM0OBKa € biocrcTemoto. IKMMU € eKONoriyHi 3B'A3KN i€l biocnctemn?

Q CTABJIEHHS
L
‘«2 bionoris + Cinbcbke rocnogapcTso. Xap4uoBi NPoAYyKTY I 3SMiHUM KilimaTy

MixkHapogaHi ekcnepTn 3i 3MiHU KnimaTy BUCNOBIIO-
I0Tb MO6OIOBaAHHA, WO Y MaNbyTHbOMY KNiMaTUYHi 3MiHK
6e3nocepejHbO MO3HAYATbCA Ha XapyoOBUX MPOAYKTaX
noanHn. [1o «<30HM pU3nKy» NOTPanAITb: KaBa, aBOKaAo,
MUrAanb, BUHOrPaj, MOMOKO, BULLHA. 3aCTOCYATE 3HAHHA
€KOJIOTIYHMX 3aKOHIB i MOACHITb B3aEMO3B'A3KMN MiX CiNb-
CbKWM rocnojapcTBoM i 3MiHaMu KnimaTy. AKMMn MatoTb
6yTV apanTauii pOCNIMHHULUTBA, TBAPUHHULTBA, PUGHOro
rocnopapcTea 4o rnobanbHOro noTensniHHA?

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. o Take ekonoriyHi 38’A3kn? 2. HaBeaiTb Npuknagn ekonoriyHmx 3s'askis. 3. Lo
TaKe eKonorivyHi 3akoHn? 4. Ha3BiTb OCHOBHI rpynu eKoNoriyHnx 3akoHis. 5. LLlo Take
cucTeMHUIM nNigxia? 6. Ha3BiTb OCHOBHI NPUHLMNN 3aCTOCYBaHHA EKOTOTIYHMX 3aKO-
HOMIpHOCTEN Y AiANbHOCTI IIOANHN.

7. Alki ocobnuBocCTi ekonoriuyHmx 38'A3KiB? 8. AKi 0cobnMBOCTi Ta Knacudikauis eko-
7 -9 | noriyHnx 3akoHoMipHocTen? 9. AKi NPUHLMMIM 3aCTOCYBaHHA Ta 3HaYEHHA eKONoriy-
HWX 3aKOHIB Y MPaKTUYHIN BiANbHOCTI NOANHN?

10-12 10. O6rpyHTYiNTe TBEPAKEHHA NPO HEOOXiAHICTb 3HaHb €KOMOriYHMX 3aKOHOMIp-

HOCTen AnAa PO3yMiHHA NPUPOAN 1 CyYaCHUX TEXHOSOTIN.

§ 34. EKonoriyHi 38’A3Kn. EKonorivHi 3akoHn
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®akmop (nam. faktor — mod, wjo pobums), YUHHUK —
npuyvuHa 6ydb-AK020 npoyecy, Wo € Lio2o Hac/1ioKoM.
MinocogpcbKuli CI08HUK

§ 35. EKOJIOTIYHI YAHHUKU TA IXHA KNIACUDIKALIA

OcHOBHi NOHATTA 1 KntovoBi TepmiHu: AYTEKOJIOTIA. EKOJIOTTYHI YH-
HUKW. AGioTnuHi YNHHMKW. BioTUYHI YNHHNKN. AHTPONiIYHI YNHHNKMW.

MpuraganTte! AKi oCHOBHI po3ainu ekonorii?

"N BcrynHa BnpaBa. bgkonu, Tpiluku rymopy i focnipgKeHHA

ABcTpiicbkuin etonior Kapn Opiww gyxe nobus mef, yepes Te, MabyTb, 1Oro
ynobneHM 06'eKToM foChigKeHb Oy MedOoHOCHI 60ou. BiH ycTaHOBUB, WO Ui
KOMaxu Ak KOMrac y MOXMypuii fleHb BUKOPUCTOBYIOTb

A3NK ANA CNPUIAHATTA Naxyymx MONEKy 3 NOBiTPA

napy BYCUKIB A1A MOLWYKY KBIiTiB Ha JOTUK

CEHCUNU ANA CNPUIAHATTA LWYMY KBITKY, LLO PO3XUTYETHCSA
LYNUKKX 4715 PO3Mi3HaBaHHA COJIOAKOrO CMaKy HEKTapy
CKMagHi oyvi Ansi CNPURHATTA NONAPU30BaHOIO BUAUMOIO
CBiTNa

Yomy Ui gocniaxKeHHA € ayTeKonoriyHnmmn?

oo >

3MICT

AKi 0oCHOBHI 3aBAaHHA Ta 3HAYEHHA ayTEKOJIOTiYHNX AOCTiAXKeHb?

AYTOEKOJIOrIA (dakTopianbHa ekonoris, ekosioria 0CobuH) — po30in ekosnoail,
wo susyae sudosi ocobnusocmi peakyiti opeaHiamie Ha YUHHUKU cepedosuwya. Llei
TepMiH 3anponoHyBaB LBelnLapcbkuin 6oTaHik K. Lpetep (1855-1939) we B 1896 p.

OCHOBHMMM 3aBAAHHAMM ayTEKOJOTii € BUBYEHHSA €KOJNOTiYHMX 3B'A3KIB OpraHis-
My i3 cepefoBuLLeMm, TUMNIB CepefoBULLA XUTTA, Pi3HOMAHITTA eKOMOMYHNX YAHHUKIB i
3aKOHOMIiPHOCTEN iXHbOro BMIMNBY, Pi3HOMAHITHOCTI aganTauin Ta MexaHi3miB ix ¢op-
MyBaHHSA, KnacudikaLii eKonoriyH1x rpyn opraHiamis, >KUTTEBUX GOPM.

Y XX cT. ayTekonoria gonosHunacb po3ginamu npo GyHKLUioHanbHy ponb opra-
Hi3MiB Yy eKocucTeMax, iXHi XUTTEBI CTpaTerii, eKoNoriyHi Hiwi, pi3Hi Buan 6ioiHgnkauii
(piTo-, 6pio-, nixeHoiHAMKaLif) 1 6ioTecTyBaHHA. OCTaHHIMU pOKaMK B ayTeKonorii
$OpPMYIOTbCA HOBI HAMPAMU JOCNIAKEHD, WO 3YMOBJIEHI 3pOCTAHHAM BMJIMBY aHTPO-
NiYHUX YNHHUKIB Ha XMBi opraHi3amn. Tak, BenrKa KifbKiCTb JOCNIAXeHb CTOCY€ETbCA
BMBYEHHA MeXaHi3MiB aganTauii opraHiamiB fo pi3HUX BUAIB 3abpyAHeHHA cepeno-
BULLa, ABKLLY 3aCefIeHHA OpraHi3Mammn HOBUX TepUTOPIii, Hebe3neKn 6ionoriyHoro 3a-
6pyOHEHHs Ta HeraTVBHOTO BMANBY Ha abopureHHi BUAK Ta iH.

AyTeKonoriuHi gocnigeHHA — Le BUBYEHHA BM/IMBY €KOJNIOTIYHUX YMHHUKIB
Ha OpraHi3amMu BMPOAOBXK IXHbOTO XUTTEBOTrO LMKy, O6'eKTamn JoCnigXeHb € op-
raHi3mMy oKpemux BUAiB POC/VH, rpnbiB abo TBapuH. MeTa Taknx JOCHigXKeHb — Le
BCTAHOB/NEHHSA CNOCO6IB i 3aKOHOMIpHOCTE GOPMyBaHHA apanTaliii opraHismis y
neBHOMY cepefoBuLLi. Pesynbrati ayTeKONOriYHnX fOoCnia»KeHb 3aCTOCOBYIOTb Y pOC-
JIUHHUUMEI, meapuHHuymai, 60XinbHUYMEI, pubHoMy ma nicogomy 2ocnooapcmaei
(ana BMGOpPY copTiB POC/MH i MOpPig TBapWH, WO X HangoLiNbHile BMpOLLyBaTh abo
PO3BOAUTY B KOHKPETHOMY PaNOHi), MeOUYUHi (g5 BUSHAUEHHS BMIMBY KCEHOOIOTU-



KiB Ha 340pOB'A NOAVHM), e8osTouiliHit 6ioa02iT (AN BUABIEHHA 3aKOHOMIpPHOCTeN
BMJIMBY YMHHWKIB Ha GOpMyBaHHA aganTauii) Ta iH.

OT>e, OCHOBHMMU 3aBAAHHAMW ayTEKOJOTiYHNX JOCIAXKEHb
€ BMBYEHHA BMAMBY €KOJIOTYHUX YMHHUKIB Ha OpraHiamu
Ta popMyBaHHS B HUX aganTauiii Ha TakKU BIMB.

flke 3HaUEeHHSA Ta 0COGNNBOCTi €KONOFiIYHNX YNHHUKIB?

EKONOTIYHI YNHHWKU - ye yci npupooHi KomnoHeHmMU U A8UUWA HABKOTUWHbO-
20 cepedosUW A, WO BNIUBAIOMb HA XU8i OpeaHi3mu. Lli YAHHUKIN € MPUYMHOIO, PYLLIili-
HOI CMUJIOK0 NMPOLECiB y B3aEMOBIAHOCUHAX OpraHi3miB i cepegosuwia. MNpuragaemo,
O YNHHUKN CepefoBULLA HAa3UBAIOTb €KOSIOTIYHUMM NnLLEe B TOMY pa3si, AKLLO0 BOHM
[NA OpraHiamMiB MaloTb NeBHe 3HaueHHs. ig fi€el YNHHIKKIB cepefioBULLa BifOyBa€eTb-
ca GOpMyBaHHA MPUCTOCYBaHb Ha Pi3HMX PiBHAX OpraHisauii »kmuT1ta (adanmadiiiHe
3HA4YeHHA) Ta 3MiHW IiT IHWWX YWHHUKIB | NPUCTOCYBaHb Y BiANOBIAb Ha 3MiHN cepe-
foBuwa (MoougikayiliHe 3HayeHHs). CBITNIOBUA, 3BYKOBUI, XiIMIYHWUIA, MEXaHIYHNIA
BMINB YMHHUKIB CNPUAMAETbCA peLenTopammn XNBUX OPraHi3MiB i € AnA HUX gxe-
penom iHbpopMauii Npo CcTaH cepefoBULLa (CU2HA/IbHe 3HAYeHHS), MarHiTHUA BNANB
3abe3neuye BU3HaYeHHA MicLleicHyBaHHA abo HanNpPAMKIB nepemilleHHa y I'IpOCTOpI
(6ioHagieayiliHe 3Ha4yeHHA). i UNHHUKIB pi3- : :
HOI iHTEHCUBHOCTI MOXe CApUATN KUTTERI-
ANBbHOCTI (8imasibHe 3HA4YeHHs), 0OMeXyBaTu
(nimimyroue 3HayeHHA) abo CNPUUNHATY 3aru-
6enb (lemasnbHe 3Ha4eHHA) opraHiamis. Takum
UNHOM, EKONOTIYHI YNHHUKN CepefoBULLA Y-
HATb PI3HUA NPAMWA Ta onocepenKoBaHWUM,
NO3UTUBHUI Y/ HEraTUBHUM BMNAUB i MOXYTb
6YTV AN1A XKMUBUX OpPraHiaMis nodpasHukamu, In. 58. CHirounit Nokpue AK
o6mexyeauamu, modupikamopamu, cuzna- ~ MOAVPIKYIOUMIA YMHHUK, WO iCTOTHO
JIaMU Ta iH. (II'I 58) BMJINBA€E Ha XNUBNEHHA TBapPUH

EKONOriYHi YUMHHUKM MOXKYTb MaTWu i3uyHy (CBITNOBI MPOMEHI, MarHiTHi nons),
XiMiuHy (CONbOBWUI CKNag BOAW, BMICT KUCHIO) abo 6iosnoeiuHy (Bipycw, 6akTepil,
pocnuHu) npupody. MiXK HUMM iCHYIOTb TiCHIi B3a€EMO3B'A3KM; IXHI BNANB Mae€
KOMMMIEeKCHUI XapaKkTep.

LLle ogHi€o 0cobnMBICTIO HiNbLIOCTI €KONOTIUYHNX YNHHUKIB € IXHS MiHNUBICTb. TaK,
Ha aHi CBiTOBOro okeaHy TemnepaTtypa Bogu € ctanoto +4 °C, a Temnepartypa nosiTpsa
B nycteni Caxapa BaeHb carae +50 °C, a BHoui pi3ko cnagae, iHoai go 0 °C. OpraHi3mu
CNPUAMAIOTb HE CTAaTUYHI HE3MIHHI YAHHUKMK, @ IX PEXXMMU — MOCNIAOBHOCTI 3MiH 3a
NeBHUIN NPOMIKOK. Yepes Te ANnA xapakTepuUCTUKM CepefoBULL KUTTA 3aCTOCOBYIOTb
NMOHATTA CBITNOBOro, TEMMNEPATYPHOro, BOLHOMO PEXMMIB BMJIMBY YMHHUKIB.

Cepepl eKONOTiYHMX YNHHUKIB € TaKi, O 3MiHIOTbCA Nif Ji€l0 XXNBUX OPraHi3mis,
a € 1 TaKi, Wo He 3MiHIOTbCA. Pecypcu HaekonuwiHb020 cepedosuwya — Le Ti
UMHHUKMW, WO iX OPraHiaMmm BUKOPUCTOBYIOTb, CMOXKNBAIOTb, TUM CaMUM 3MEHLLYIOUM
iXHI0 KinbkKicTb. Lle Boga, Ka, KnceHb abo BYrneKncauni ras noBitpsa, CXoBaHKM, MicLa
ONA PO3MHOXEHHA. YMOBU iCHY8AHHA — Lie YNHHUKM, O AKNX OPraHi3Mu 3myLleHi
NPUCTOCOBYBATUCA, ane BIMJIMHYTU Ha HUX 3a3BMyall He MOXYTb. TaK, CBiTNO Ana
60N € YMOBOIO 30POBOI Opi€HTALl.

§ 35. EKONOriYHi YNHHWKMN Ta iXHA Knacrudikauin
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OTXe, eKONOriYHi YNHHUKM € KOMMOHEHTaMWN HaBKONMULLUHbOFO
cepenoBuLLa, WO MaloTb Pi3HY ¢isnKo-xiMiuHy npupoay, 0cobnmBoCTi
Ta 3HAYEHHA ANA KMBUX OPraHi3miB.

AK KnacndikyoTb eKONoriyHi YNHHUKN?

B ekonorii BuoOKpemsooTb 61M3bKO AeCATU PN eKOSOFiYHUX YNHHIKIB, WO Kia-
cniKyIOTb: 32 MOXOAXKEHHAM (KOCMiYHi, reosioriyHi, TEXHOTeHHI), 3a cepegoBuLLEM
BMHVKHEHHA (aTmocdepHi, rigponoriyni, egadiyHi), 3a xapaktepom Bnnmey (pisnyHi,
ximiuHi, 6ionoriyHi), 3a 06’ekTom BNAMBY (iHAMBIAYanbHI, rpynoBsi, BUAOBI, couianb-
Hi), 32 CTyneHeM BMNIMBY (NeTanbHi, eKcTpemasbHi, 06MeXyBasbHi) Ta iH. 3anexHo
Bif MIHNMBOCTI €KOJIOTiIUHI YMHHUKM MOAINATb Ha: hepioduyHi (Hanpuknag, Ao6oBi
3MiHV TemnepaTypu), HenepioOuy4Hi (HanpuKnag, BUBEPXKEHHSA BYJIKaHIB) i cmabinbHi
(HanpuKknag, 3eMHe TAXKIHHA).

HarnolwmpeHilwoio 1 Han3aranbHiLoLo € Knacudikalia ekonoriyHNxX YNHHKKIB 3a
NpUpoAoIo BMNBY, 3riAHO 3 AKOK BMOKPEMITIOIOTb: a6iomuyHi (BNAVB YNHHWKIB He-
YKUBOI Npupoan), 6iomuyHi (BNANB YMHHUKIB XKMBOT NpuUpoan) Ta aHmponiyHi (Nps-
MUV Ta ornocepeaKoBaHUI BNAUB JiANbHOCTI NtognHu) (maba. 3).

Ta6nuusa 3. EKOJIOT4YHI YAHHUKN
EKOJIOTIYHI YNHHUKHN

AGioTnuHi BioTnyHi AHTpORMiYHI
KnimamuyHi (Bnnue cBiTna, « CumbiomuyHi, TexHo2eHHI (BNNWB ranysem
TemnepaTypu, BONOrocTi) HelumpasbHiTa NPOMMCIIOBOCTI)
AmmocegepHi (Bnnus nositpa) aHMazoHIcMuYHi AHmponozeHHi (onocepes-
Edacpiuni (BNnns rpyHTy) - BipycoreHHi, mikpo- KOBaHWI BNNB NIOAUHN)

6ioreHHi, GiToreHHi,

lioponoziuni (BNnnBK BOAN) R S .
MiKOTeHHi 1 300reHHi

TonoepadpiyHi, abo opoepagpiyHi

(8nAuB penbedy) BHyTpiWwHbOBMAOBI 1

Mi>KBUAOBI

EKONOriyHi YAHHUKM Bigpi3HAIOTLCA 3HAYHOK MIHAIMBICTIO B Yaci 1 npocTopi. Tak,
B icTOpIi 3eMni BMOKpeMNIoTb Nepioamn NOTEMIHHA N MOXONOAAaHHA, TemnepaTtypa
3MIHIOETbCA YNPOLOBXK A00M UM ce30HY abo Ma€e pi3He 3HaYeHHA Ha MNOBEPXHi Cyxo-
pony iy rnmérHax CBiTOBOro okeaHy.

OTXKe, Pi3HOMAHITHICTb €KOMOTiYHMX YMHHMKIB MOB'A3aHa
3 Pi3HOMAaHITHICTIO YMOB [OBKIiNA, WO BNAMBAOTb Ha iCHYBAaHHA »KNBOFO
Ta BM3HayaloTb GionoriyHe pPi3HOMaHITTA.

RIANBbHICTb

M CamocriiiHa po6oTa

3 inlocTpauieto

3a gonomoroto Tabnuui chopmynioii-
Te 3anuTaHHA, Ha AKi 6 B XOTiNW 3HANTKU
BiAMOBiAb Mif yac opraHisauil ayTeko-
NOTiYHUX AOoCNigXKeHb LUikaBOl Ans Bac
KBITKOBOI poCnuHM (Hanpuknag, nunu
cepuenncToi).




AyTeKkonoriyHe gocnigKeHHA BuAYy

O3Haka 3anuTtaHHA

1. CuctemaTyHe NOSTIOXKEHHA BUAY
2. MicueicHyBaHHA

3. Mopdonoris

4, ®izionoria

5. Po3aMHOXeHHsA

6. KUTTEBUI LKA
7. Ekonoria

bionoria + CBiTNO. 3HaueHHA cBiTNa ANA POCANH

CamoceimHiti mox nepucmuli (Schistoste-
ga pennata) »vBe B neyepax, TOMy MOro Krii-
TUHU MOXYTb $OKycyBaTK cnabke CBITNO Ha
xnoponnactv, B AKux BigbyBaeTbca ¢oTo-
cuHTe3. Po3ni3HanTe 1 Ha3BiTb KNITUHHY Op-
raHeny, Wo, HameiporigHiwe, Bigirpa€e ponb
boKyCyouOT NiH3M y KNITUHaX LibOro Moxy. flke 3HaueHHA OKpiM 3abe3neyeHHsA XUTTeE-
BO HeobxifHOro GpoTOCMHTE3Y Ma€E CBITNIO ANIA MOXY 30KpeMma 11 3aranom Ana pocsinH?

A a CTABJIEHHA
S Bionoris + EKonorisa. MpnuynHHO-HacniAKOBI 3B’A3KN eKONOTiYHNX ABULL,

Kineyacma 4epenaxozonoea MopceKka 3misA
(Emydocephalus annulatus) »u1Be B TponiYyHMX Bofax
no6nun3y Asctpanii. B okpeMux ginaHkax ixHboro apea-
ny 6yno 3HalifeHo 0COOMHM 3 YHOPHMM 3abapBAEHHAM.
BueHi 3'acyBanu, Wwo KoHueHTpauii 13 MikpoenemeHTiB,
ocobnueo Kobanbty, MapraHuyto, Mniombymy, LInHKy Ta
Hikento, 6yny BUWMMKM Y MOKpUBaX Takux 3mil. OKpim
TOro, YOPHI MOPCbKI 3MiT CKMAAIOTL LWIKIPY BABIYI YacTi-
Le, HiXK IXHi 6pyHaTHO-6iNi poanuyi.

YCTaHOBITb MPUUYMHHO-HACNIAKOBI 3B'A3KU LbO-
ro pigKiCHOro NposABy iHAYCTPiaNbHOro mMenaHiamy B
XpebeTHNX TBapuH.

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. lLlo Take ayTekonoria? 2. LLlo Take ayTekonoriyHi gocnigxeHHA? 3. Lo take ekono-
riYHi YMHHMKN? 4. filke 3HaYeHHA eKOMNOTiYHNX YNHHUKIB? 5. Ha3BiTb OCHOBHI rpynu
€KOJNIOFYHUX YNHHUKIB. 6. HaBeaiTb NpuKknagn abioTMUHMX 6iOTUYHMX Ta aHTPONIY-
HUX YNHHMKIB.

7. flke OCHOBHI 3aBJaHHA Ta 3HAYEHHA ayTeKONOriyHUX gocnigkeHb? 8. flke 3Ha-
7-9 |YeHHA Ta OCOGNMBOCTI €KOMOTIUHNX YMHHMKIB? 9. K KnacmoikyloTb eKonoriyHi
YNHHUKN?

10. OuiHiTb 3HaYeHHA ayTeKOMOriYHWX [OCAIAXKEeHb Y MNPaKTUYHIN AiANbHOCTI
NOAVNHN. 135
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lMpu4uHoI0 € cucmema 38°A3Ki8, W0 3yMOBJTIOE NOABY HO20Cb HOBOZO.
DinocogcbKuli CI0BHUK

§ 36. 3SAKOHOMIPHOCTI BIJIUBY EKOJIOTYHUX
YUHHUKIB HA OPTAHI3MU TA IXHI YTPYNOBAHHA

OCHOBHi MOHATTA 1 KnwuoBi TepmiHn: EKOJIOTNYHA BAJIEHTHICTb.
EBpun6ioHTN. CreHOGiOHTW.
MpuraganTte! LUlo Take eKonorivyHi YNHHNKIK?

X Momipkyiite!

CuHuysa eenuka (Parus major) — HeBENMKUIN NTax po-
OVHW CUHMLEBUX. B YKpaiHi Le 3BMuanHuii ocinunm sug. Bennka
CMHULA Yy[OBO NMPUCTOCyBanacsa Ao naHawadTie, CTBOPEHNX
noaunHol. i MOXHa 3ycTpiTh AK y nicax ycix Tunis, Tak i y Benu-
KX MicTax. PaLioH CMHMLUb [OCUTb Pi3HOMAHITHMI: HABECHI Ta
BNITKY BOHU XUBNATbCA KOMaxXxaMu Ta FyCiHHIO, a B3UMKY — Ha-
CIHHAM POCNVH, NAoAamu oAy, TUCY, WUNWIKHK. AKa eKoso-
riyHa BaNneHTHICTb CMHNWLI BEINKOI AK BUAy?

3MICT

fAlkolo € 3aranbHa peakuia opraHiamiB Ha BMJIMB eKOJNOriYHMX

YNHHUKIB?

[MpoAB BNANBY YNHHUKIB BUABMAETbCA B 3MiHI XXUTTEQIANBHOCTI opraHi3mis. [pn

LbOMy B fiilana3oHi ix il BUOKPeMIooTb NEBHi 30HM (if1. 59):

1) 30Hy HOpManbHOI XKuMmeodianbHocmi (ONTUMYM) — 3HAUYEHHS YMHHIIKA, WO € Hali-
CMPUATANBIWNMMN ONA XUTTEQIANBHOCTI OPraHi3MiB i 3a AKNX CNOCTepiraloTbCA picT
N po3MHOXeHHA. KinbKicHO BOHa OXOMMIOE Aiana3oH Bif, HUKHBLOIO MecuMymy
(ekonoriyHOro MiHiMymy) 10 BEPXHbOro NecrMymMy (€KOMOriYHOro MakCMuMmymy);

2) 30HY Npu2HiYeHHA (30HWN NeCUMyMy, CTPEeCOBi 30HM) — 3HAYEHHA YMHHMKA, 33
AKNX OpraHiamMu 36epiratoTb XUTTELIANbHICTb, afie He POCTYTb | HE PO3MHOXY-
I0TbCA; WO Biflblue 3HAYEHHA YMHHUKA BIAXUAAETHCA Bi ONTMMAaNbHUX, TO CUMbHi-
e NPUrHIYYETbCA XUTTERIANBHICTb 0COOUH;

3) 30Hy ekosi02i4yHOI 6aieHMHocmi (Oia-
NMa3oH BUTPMBANOCTi, MeXi BUTPMBaNo-
CTi) — Aiana3oH MIHIMBOCTI YMHHUKA,
B MeXax AKOro MOX/mMBa HOpMasibHa
KUTTERIANBHICTb. PO3pi3HAOTL eepx-
HI0 I HUXKHIO MeXXi aumpueasnocmi.
EkonoriyHa BaneHTHICTb pi3HUX BUAIB

MOXe 3HaYHO Pi3HUTUCA. TaK, NiBHIYHI one-

Hi BUTPUMYIOTb KONMBAHHA TemnepaTtypwu IHTEHCMBHICT ATl YMHHVKa

nosiTpa Big —-55 °C go +30 °C, a TponiyHi

KOpanu rmHyTb BXe B pa3i 3MiHW Temnepa-

Typn Ha 5-6 °C.

Otxe, EKOJIOI4YHA BAJIEHTHICTDb (ekonoriyHa ToNepaHTHICTb) —
3[1aTHICTb OpraHi3mis BUTPMMYyBaTW MeBHY aMNiTyay KoJiMBaHb
€KOJIOMYHUX YMHHUKIB.

Mexi surpusanocti ,
(eKonoriyHa BaneHTHICT Biay) !
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In. 59. Cxema Aiii ekonoriyHoro
YNHHUKA



Yum cTeHOGiOHTHU Bigpi3HAIOTbCA Bif eBpN6GioHTIB?
3a eKONOoriYHOI BaJIEHTHICTIO OpraHi3Muy NoAiNATb Ha TaKi €KONOTiYHI rpynu, AK

CTeHO6IHTY Ta eBpUBIOHTN.

CreHoGioHTU (Big rpew. cmeHOC — By3bKWI Ta 6i0C — XWUTTA) — op2aHi3amu, AKi Mo-
XKymb Xumu suwe 3a 0ye He3Ha4YHoi 3MiHU YUHHUKi8 cepedosuwa. Ik npaBuo, cre-
HOGIOHTaMV € BMCOKOCMeLiani3oBaHi BUAMW, CUMOIOHTM, MeLLKaHLi MOPCbKUX FNOUH,
neyep, Nicis BUcokorip's. 1o CTeHOGIOHTHUX OPraHi3mMiB Hanexarb:

« CmeHoaeu - opraHiamMu, AKi >KUBNATbCA
HebaraTbMa BuAamum Kopmy (Konibpi, ocoigu,
Koana) (in. 60);

« CmeHO6AMU — OPraHi3My, iCHYBaHHA AKUX
MOXJIMBE TiNIbKW Ha NeBHil rMnbuHi 3a nes-
HOro TUCKY BoAY (KNONW-BOJOMIpKY, rnbo-
KOBOAHI KanbMapu, pybu-ByanIbHUKN);

s CmMeHomepmu - OpraHi3Mu, MPUCTOCOBaHiI
[0 BIAHOCHO CTanux TemnepaTypHMUX YMOB In. 60. Ocoig 3BMYaNHUIA —
[AOBKINNA i AKi He BUTPUMYIOTb X KONMBaHb eHTOMOdar, AKNIA XKUBUTbCA
(popenb piukoBa TPANNAETLCA B XOMOAHUX M4NHKaMK OC | pkmenis
ripCbKMX pivykax);

+ CmeHoO2a/nU — OpraHiaMy, WO BUTPUMYIOTb JMLIE HE3HauYHi 3MiHM CTyneHA
CONOHOCTI cepenoBuLLa (rONOBOHOTI MOJTIIOCKN, Kapacb, BUApa piykoBa).
EBpuGioHTI (rpew. espu — WNPOKNIA Ta 6ioC — XNUTTA) — Op2aHi3mu, AKI MOXymb

XKUMU 3d 3HA4YHUX 3MiH eK0/102iYHUX YUHHUKI8. Tak, 6araTo Ha3eMHUX TBapPWH i POCINH

NMOMIPHMX WNPOT MOXYTb BUTPUMYBATW BENKi C€30HHI KONMBAHHA TemnepaTtypu,

BOJIOTOCTi Ta iHWNX YNHHUKIB cepenoBuLla. 1o eBpnbioHTHUX

OpraHi3miB Hanexarb:

« espughaeu — opraHiamu, AKi XUBNATbCA HANPI3HOMAHITHI-
LLOI POCIMHHOMO | TBAPMHHOIO iXKeto (NaLtoK cipuia, TapraH
pyauii, CBUHA AnKa, 6ypuin Beamigb, KpyK);

« egpubamu - OpraHiamu i3 WNPOKMM Liana3oHOM BepTu-
KanibHOro MOLWMPEHHA, AKI BUTPUMYIOTb 3HaUHi KONMBaH-
Hsl TUCKY BOAWM (ryOKuM, rofKoLWKipi, KNTW);

« egpumepmu — OPraHi3aMu, WO NPUCTOCOBAHI A0 3HAYHUX
KoNnvBaHb TeMnepaTypu cepefioBuLla (COKin-cancaH, BOBK
Cipuii, COCHa 3BMYaiiHa); In. 6]' Ouepet 33."'“‘3'7"

s egpueanu - opraHiswm, 30aTHI iCHyBaTI/.I B cepefoBuLyi ?i ?tﬁ;g:;;ﬁ:z';::(
3HaYHMMU 3MiHaMK CTyNeHA CONOHOCTI (o4yepem 3guyad- o o~ o Yipaiki)
Hud, npoxigHi pnbw) (in. 61).

OTXe, eKosioriYHa BaNEHTHICTb CTEHO- Ta €BPUOGIOHTIB BMPaXKa€ETbCA BY3bKMUM
260 LWMPOKUM Aiana3oHOM BUTPUBANOCTI 1 PO3rNAQAETbCA AK BiAHOCHA
peakuis BUAIB Ha AesKi YAHHUKN cepeoBullla abo Ha iX KOMMekKc.

AKi 0ocHOBHi 3aKOHOMIPHOCTi BI/INBY €KONOTiYHNX YNHHUKIB?

YnNHHMKKN cepefoBulla BMAMBAOTb HAa OPraHiaMm He OKpPemMO, a B KOMMJIEKCi.
BignoBigHO, 6yab-Aka peakuis opraHiamMy BM3HAYa€eTbCA Ai€l0 GaraTbOX UMHHUKIB.
Mpu ubomy iHTerpanbHa AiA YNHHUKIB He AOPIBHIOE CYMapHin Aii OKpemMux YNHHU-

§ 36. 3aKOHOMIPHOCTI BMMBY €KOMOTYHNX YNHHUKIB Ha OpraHiamMu Ta iX yrpynoBaHHsA
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KiB, OCKINbKM MiX HUMW BigOyBaloTbCA Pi3HOr0 pofy B3aEMofii: NPUrHiYeHHA OfHO-
ro YMHHMKA iHWKM (MOHOOOMIHAHTHICTb), B3aEMHE MOCUJIEHHA AEKiNbKOX UMHHUKIB
(cnHepri3m), B3aEMHe MPUrHiYeHHA AEKiNbKOX YMHHUKIB (aHTaroHiam). B3aemogito
UYVMHHUKIB BiOOPa)KeHO B 3aKOHaX CyKYMHOI fil Ta B3a€EMOKOMMEHCaL|ii eKONOriYHmX
YUHHUKIB.

3aKOH CyKYynHOI Aii eKoNoriuHNX YNHHUKIB (3aKOH epeKmueHocmi YUHHUKiI8,
3akoH O. Mituepnixa, 1909): y npupo0di 00uH ekoa02i4HUl YUHHUK MOXe 8nu8amu Ha
iHwud, momy ycnix sudy 8 008kini 3anexums 8i0 83aemo0il YyuHHuUkKie. Hanpuknag,
niaBulLleHa TemnepaTypa CnpuaEe BUMAPOBYBaHHIO BOAW, TBAPVHU BaXKue BUTPUMY-
I0Tb BMCOKi TemnepaTypu 3a 3Ha4YHOI BOIOTOCTi.

3aKOH B3aEMOKOMMeHcalii eKoNnoriyHnxX YMHHUKIB (3akoH E. Piobena, 1930):
8i0cymHicme abo Hecmaya 0eAaKUX eKo102iYHUX YUHHUKIB MOXYMmb 6ymu KOMNeHcoada-
Hi iHWUMU 61U3bKUMU YUHHUKAMU. Tak, 0OMeXeHHiICTb CBiTNna B MapHUKY Moxe 6yTu
KOMMEeHCOBaHa MiABULWEeHHAM KOHLUEeHTpauil COZ, nigBuLLEeHHA TemnepaTypu NOBITPA
CNpUsAE BUNApPOBYBaHHIO BOAW, 3HVXKEHHS PiIBHA OCBITIEHOCTi 3MEHLUYE NOTPebu poc-
nvH B LInHkKy.

Cepep 6araTbox BifOMVIX 3aKOHOMIPHOCTE BMIMBY OKPEMUX EKOMOFIYHMX YNH-
HUKIB Ha MBI OpraHiamMmn y npakTUYHin BiAnbHOCTI NIOAVHN HaWWKNpLLe 3aCTOCOBY-
I0TbCA 3aKOH 0OMEXYBaNbHOI0 YNHHUKA, 3aKOH ONTUMYMY 1 3aKOH TONEePaHTHOCTI.

3aKoH o6MmeXKyBanbHOro YMHHUKA (3aKOH MiHiMymy, 3akoH 0. Jli6ixa, 1840):
Halb6inbwy nimimytody 0itlo Ha OpedHi3M, nonynayito abo yepynoe8aHHs CNpasssome
mi XUMmMEBO 8AX/1UBI YUHHUKU 308HIilLHbO20 CepedosuLyd, KislbKicmb (KOHUeHmMpayis)
AKUX 671U3bKA 00 MiHIMAIEHO20 KPUMUYHO20 pigHA. HauacTiwe NiMiTylounmm YNHHN-
KaMu € TemnepaTtypa, CBiTNo, TUCK, BioreHHi peyoBrHY TOLLO.

3aKOH ONTUMYMY: KOXXeH YUHHUK NO3UMUBHO 8NJIUBAE HA XUMMEDiAAbHICMb Op-
2aHi3mie nuwe 8 nesHux mexax. CTaH opraHismy, nonynauii abo ekocnctemu, 3a AKOro
BOHV BUABNAIOTb HaMBULLi MOKA3HUKN KUTTEQIANBHOCTI, ONUCYIOTb MOHATTAM €K0J10-
2iYHUU onmumyM.

3akoH monepanmuocmi (3akoH lWendoppa, 1913): nimimyyum YUuHHUKOM
npousimaHHA 6y0b-aK020 opzaHiamy (8udy) 8 OaHOMY MicyeicHy8aHHI Moxe bymu AK
MiHIMYM, Mmak i MAKCUMyM eKOJ102{4H020 YUHHUKA, 0iand30H MiX AKUMU 8U3HAYdE
sumpusanicme (monepaHmMHicms) op2aHiamy 00 0aHO20 YUHHUKG.

OTXKe, iCHyBaHHA OpraHi3aMiB NeBHOro BMAy B MEBHOMY cepefoBuLLi
3yMOBJIEHEe B3aEMOJAIEI0 3 LiIMM KOMMIEKCOM eKOJOTriYHUX
UMHHWKIB, WO Ail0Tb 3rigHO 3 MEBHUMW 3aKOHOMIPHOCTAMMU.

BIANBbHICTb

CamocrTiliHa po6oTa 3 rpadikamu.

3anexHicTb ¢poTOoCUHTESY Bif YNHHUKIB BOBKiNNsA

Ha weugkictb $pOTOCMHTE3y BMIMBalOTb 0arato Pi3HMX €KOMOTIYHUX YMHHVKIB,
cepepn AKUX BM3HauyalbHe 3HayeHHA MaloTb OCBIT/IEHICTb, KOHLUeEHTpauia Byrne-
Kucnoro rasy ”n Temnepatypa. [lpoaHanisynite HaBefeHi rpadikn 1a chopmyniorite
TBEPAXKEHHA LWOAO KOMMNIEKCHOTO BMIMBY YAHHWKIB Ha XUTTA OpPraHi3mib.
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PieHb ociTneHocTi KoHLeHTpaLjia Byrnekncnoro rasy Temnepatypa nosiTps

bionoria + Ekonoria. YepBoHoOBYXi Yepenaxu

Yepenaxa 4epeoHosyxa 3euuatiHa (Trachemys
scripta) — NoWMpeHniA MellKaHelb Tepapiymis Ta no-
TEHUiHO iHea3ueHuli U0 Ha TepeHax YKpaiHu. 3a
fonomoroto Tabnuui panite xapakTepucTuky Aii Tem-
nepatypu AK eKONIOrN4YHOro YMHHUKA Ha opraHism. Ym
MOXe TemnepaTypa AK eKOMOriYHUA YNHHUK BMAIUHYTY
Ha po3CeneHHA LbOoro BUAy Ha Teputopii YkpaiHu?

O3Haka XapaKTtepucrtmka
CucteMaTUYHE MOJIOXKEHHS
Cnoci6 xnTTA
3HauyeHHA TemnepaTypu AsiA opraHiamy
TemnepaTtypHuUin onTUmMym
TemnepatypHi Mexi BATPMBaNOCTi
[xeperno Tenna (EHJO- Y eK30TEPMIsA)

EkonoriyHa rpyna
ApanTauii 4o BNAMBY Temnepatypu
CTABJIEHHA

e Q
S 4 bionorisa + KBiTHUKapcTBo. ONTUIManbHU Jornsg 3a opxigeeio

[lekopaTuBHi KiMHaTHi pocnHu poay OaneHoncumc
BBaXalOTbCA OAHUMW 3 HANHEBMOArMBILMX N HaAWMoO-
NynAPHIWKMX i3 poguHm 303ynuHuesi, abo OpxigHi. 3a-
CTOCYWTe 3HaHHA MPO 3dKOH oNMUMYMY Ta CTBOPITb
nam’aTKy Mpo ONTMMasnbHi YMOBWU ANA BUPOLLYBaHHA
opxiaei paneHoncuc.

PE3YJIbTAT

3aBAjlaHHA ANA CAMOKOHTPOJIO

1. Wo Take ekonoriyHa BaneHTHiCTb? 2. Ha3BiTb OCHOBHI 30HW B Aiana3oHi BNIMBY
€KOJIOFiYHOro YUMHHMKA. 3. XTO TaKi cTeHO- Ta eBpubiOHT? 4. HaBegiTb npuknagn
1-6 |eBpu- i cTeHOGIOHTHMX BMAIB. 5. Ha3BiTb 3aKOHOMIPHOCTI KOMMAEKCHOrO BMAUBY
€KOJIOTIYHNX YMHHUKIB 4. Ha3BiTb 3aKOHOMIPHOCTI BMIMBY OKPEMMUX YMHHUKIB Ha
KUBI OpraHismm.

7. flKolo € 3aranbHa peakuia opraHiamiB Ha BNAUBY €KONOTYHUX YMHHMKIB? 8. Yum
7-9 | cTeHO6iOHTY BiAPi3HATLCA Bif eBpUGIOHTIB? 9. AKi OCHOBHI 3aKOHOMIPHOCTI BNIKW-
BY €KOJIOTYHUX YNHHUKIB?

10. Ha KOHKpeTHOMY NprKIaai AOBeAiTb KOMMIEKCHUI BMINB €KONMOTYHNX YAHHU-
KiB Ha XM1BUI OpraHism. 139

§ 36. 3aKOHOMIPHOCTI BMMBY €KOMOTYHNX YNHHUKIB Ha OpraHiamMu Ta iX yrpynoBaHHsA
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Akwo cmo bieyHie Ak 00UH bixxams, ye MOXHA HA38aMU MAK i CAK,
Y koHel ye 6yoe mabyH, y pub ye byoe KOCAK.
A. Makapesuy

§ 37. nonynauli. KNACU®IKALIA NONYnALIN
OCHOBHi MOHATTA 1 KnwuoBi Tepminn: AEMEKOJIOrIA. nonynauid.

CTpyKTypa nonynsuii.
MpurapanTte! Lo Take nonynauia?

X HoBuHM Haykn

AK 3'AcyBanu HayKoBLi, 38 YMOB CWJib-
HOro 3abpyAHeHHs cepefoBULLa CMOAyKaMu
BaXKKMX MeTaniB y nonynAuisx BigdyBaeTbca ne-
pebynoBa cTaTeBOi CTPYyKTypu. Tak, y 2opo6ysa
xXamHeo20 (Passer domesticus) BUABNEHO TeH-
JeHUi10 3pOCTaHHA KiNbKOCTI CAMOK A0 KifIbKOCTI
camuiB. Y He3abpynHeHOMYy cepefoBULli chiB-
BiQHOLWEHHA camMOK i camuiB ctaHoBuTb 1:1,21,
y cepefHbo3abpyaHeHomy - 1:1,06, a B cunb-
Ho3abpynHeHoMy — 1:0,87. flke 3HaUEHHA TaKKX
€KOJTOTIYHUX AOCNiAXKeHb?

3MICT

AKnn npegmeT gocnig»KeHb Ta 3HaYeHHA AeMeKOoNorii?

AEMEKOJIOTIA (Big rpeu. democ — Hapopg) — po30isn ekosoeii,
Wo 8UBYAE yMOBU (HOPMYBAHHSA, CMPYKMYypy, (YHKUIOHy8aHHSA |
OUHAMIKy po38UmKy nonyaayil okpemux 8udis; iHLLa Ha3Ba — No-
nynAuinHa ekonoris. fi 3aCHOBHMKOM BBaXatoTb aHMINCbLKOro
ekonora Yapnb3a Entona.

06’eKTOM fOCHifKEeHHA eMeKoNorii € mnonynALia AK rpyna
0COOVH OfIHOrO BMAY Ha KOHKPETHIl TepuTopil, Lo YTBOPHE Ca-
MOCTIIHY FeHeTUYHY cucTemy i GopMye BNacHy eKONOTiUHY Hilly.

MpeameTom gemeKonorii € OHTOreHe3 0CObMH, CTPYKTypa
nonynAuin, X gUHamika, CTINKiCTb, CTabinbHICTb, CAaMOBIgHOB-
NEeHHA N camoperynauia. BUBYEHHA LUMX O3HAK MOACHIOE PYHK-
LiOHYBaHHA AK caMMX MOMNyNALiN, Tak i BUAIB N eKOCUCTeM, [0 CKMagy AKMX BOHU
BXOAATb. BaXknneBum po3ginom cyyacHUX AeMeKonoriYHMX QOCAigXeHb € 3MiHM Napa-
MeTpiB MOMNyNALi 32 YMOB aHTPOMOreHHOro BMJINBY.

Metogun pemekonorii € JocuMTb pisHOMaHITHUMNK. LLUIMPOKO 3acToCOBYOTLCA
Memoou eKoJ102i4YH020 MOOe/II08AHHA (ANA CTBOPEHHSA MOAesell B3aEMOBIAHOCHH) i
mMemoou eKos102i4H020 MOHIMoOpUH2y 3a HaliiHGOPMaTVBHIMMK NapaMeTpamu rno-
nynAuin (YCenbHiCTo, PenpoayKLi€to, XNBNEHHAM, CTaTEBOK CTPYKTYypoio). [ina oui-
HIOBaHHA UYMCENIbHOCTI Ta LWiNbHOCTI MONynAUil 3aCTOCOBYIOTb crnelianbHi memoodu
npsamMo20 niopaxyHKy, npo6HuUX OinisiHOK, MemoO mMiYeHHs (i N08MOPHO20 8i0N108Y.

3HauyeHHA pAemekonorii. BuBYeHHA nonynAuin mMa€ Hag3BMYaAMHO BaXkNuMBe
TEOpPeTUYHE i MPAKTUYHE 3HAYEHHS AJiA PO3B'A3yBaHHA Npobnem, Lo BUHUKAOTb

Yapnb3 EnToH
(1900-1991)



nig 4yac BUKOPUCTAHHA Ta OXOPOHW MPUpPOAHMX nonynauin. Lle: 1) nigBuweHHA
WiNbHOCTI Manux NOnynAuin i NnonynAuii, Wo 3HMKaTb; 2) AOCATHEHHA CTanoro
piBHA Npomucny AnA NonynAuin, AKi eKCnayaTyiloTb; 3) 3HUXKEeHHA WiNbHOCTI Haa-
MipHO YNCAEHHUX NONYAALIN i TUX, WO WBNAKO 3pOCTatoTb. KnacnuHnm npnknagom,
LL|O iNOCTPYE 3HAYEHHA AeMEKONONYHUX JOCAIAXKeHb, € IHTPOAYKLIA KPONnKa, AKUN
3a KOPOTKMUI nepiof CTaB OCHOBHMM KOHKYPEHTOM YCiM TPaBOIAHMM TBapuHaMm Ha
ABCTpanifncbkoMy KOHTUHeHTi. [lemMeKonoris € HayKoBO-MpPaKTW4HOW 6a3o He
nve nif vac iHTPOAYKUil BUAIB, a 1 ANA cenekuii, CinbCbKOro rocnogapcTea, prob-
HOro Ta MUCNIMBCbKOTO rocnopapctBa. MporHo3yBaHHsA BUNOBY prbu, JoOyBaHHSA
MWNCNMNBCbKUX BMAIB, palioHanbHe NicoBe rocnofapcTso, MPOrHo3yBaHHA cnaaaxis
UMCeNbHOCTI WKIgHVKIB i 6e3Niv iHWKX Npobnem TiCHO NoB'sA3aHi 3 4EMEKONOTIYHN-
MW OOCNigXKEeHHAMMN.

OTXe, AK AnA eKcnnyatauii, Tak i ANA OXOpPOHWU nonynAuin HeobxigHMK
€ rMNOOKI 3HaHHA CTPYKTYpY N GYHKLUiIOHYBaHHA MOMYNALIN,
3006yTi BHACNiAOK feMeKONOoriYHNX [OCHigKeHb.

flka cTpykTypa nonynsauii?

CrpykTypa nonynsauyii — nodisn nonynayii Ha epynu 0ocobuUH, AKi pi3HAMbCA 3a hes-
HUMU 8riacmusocmamu (po3mMipu, cmame, po3mawy8aHHsA, 0cobausocmi noseoiH-
Ku mowo). CTpyKTypa nonynsauii AuHamiyHa, TO6TO 3MiHVM YMOB CepefoBULLA KNUTTA
CNPUYMHAIOTL i BifNOBIAHI 3MiHM CTPYKTYpW nonynAuii. PO3pi3HAOTb cTaTeBy, BiKOBY,
NPOCTOPOBY, ETONOTIYHY CTPYKTYPU NONYyNALiN.

CraTeBa CTPYKTYypa — Cni8giOHOWEHHA 0COOUH pi3HUX cmamel, mobmo 8ioHo-
WeHHA KinbKocmi camyig 00 Kilbkocmi camoK. 3aBAAKW TeHeTUYHIn aeTtepMiHauii
CTaTi y GiNbWOCTI XMBUX OPraHi3miB KifbKiCTb CaMUiB i CAaMOK Mai>ke ofHaKOBa
(1:1). Lle nepeuHHe cniesioHOweHHA cmameli, AKe BN3HAYAETbCA B MOMEHT 3a-
nnigHeHHs. BmopuHHe cniggiOHOWeHHA cmameli y NonynsLii BCTAHOBJIIOETbCSA He
3a reHeTUYHMMM 3aKOHaMW, a Nij fi€lo yMOB cepefoBuLla i 0cO6MBOCTEN PO3MHO-
MEeHHA. 3a OCTaHHI POKM OTPMMAHO AaHi, AKi CBifgYaTbh MPO MOXNMBICTb MPUPOAHOIO
perynioBaHHA BTOPMHHOIO (y HOBOHapOAXXeHUX) i mpemuHH020 cnigg8iOHOWeHHs
cmameli (y 0CO6UH, O PO3MHOXKYIOTbCA) BHACNIAOK BMNIMBY HECMPUATANBUX YMOB
icHyBaHHA. Lle € nigTBepAXKEeHHAM TOrO, WO B NPUPOAHUX NONYNALIAX € MeXaHi3Mun
camoperynauii.

BikoBa cTpyKTypa - po3no0dis 0cobuH nonysnayii3a 8ikogumu epynamu. 3a3suyan
y nonynauiax, AKi WWBMAKO 3pOCTaloTb, 3HAYHY YaCTKy CTaHOBNATb MONOAI 0COOUHY,
y cTabinbHUX NonynAuiax po3nogin BikoBux
rpyn € 6inbl piBHOMipHWM, @ B nonynaAuisx,
ONA AKMX XapaKTepHe 3MEeHLEeHHA Yncenb-
HOCTi, MepeBa)aloTb OCOOUHW CTapLIOro
BiKy. Byab-AKa npupogHa nonynauia npar-
He [0 BCTAHOB/IEHHA CTabiNbHOI BiKOBOT
CTPYKTYpw¥ (npasuno cmabineHocmi eiko-
8oi'cmpykmypu).

MpocTopoBa cTpyKTypa - po3nodin
0CcobuH nonynayii no mepumopii, AKy 8oHa
3atimae. Llei po3nofin 3anexuTb Big pisHo- In. 62. TabyH kowen

§ 37. Monynsuii. Knacndikauia nonynauin
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MaHITHOCTi YMOB AOBKiNNA Ta 6ionoriyHnMx ocobnmeocTeln Buay, nepenycim Big pyx-
NMBOCTI Ta NoBeAiHKK. Po3pi3HAOTb sunadkosuli (Hanpuknag, Po3noAin AoWoBUX
YepB'AKIB Y IPYHTI), pieHOMipHUU (Hanpuknag, po3nodin fepes y nici) Ta epynosuli
(HanpwuKknag, y CNoHIB UM NpuMaTiB) munu po3nodiny ocobuH y nonynauiax. Yci opra-
Hi3MM NonynAuil MaloTb iHAUBIAYanbHUA a0 rPyNnoBKiA MPOCTIP, WO BUHMKAE BHACI-
[OK MeXaHi3MiB akTMBHOIO po3MexyBaHHA 0COOVH (npUHYyuUN mepumopianbHocmi).
HaluacTiwe B npupogi TpannAa€eTbCa rpynoBuii PO3noAin. 3a Takoro po3milleHHA
OCOOUH MPOCTEXYETLCA epeKm 2pynu, 3a AKOTO 3POCTAE MMOBIPHICTb BMXMBaHHSA
OCOOUH.

ETonoriuHa cTpyKTypa — cucmema 83eM038’A3Ki8 MiX 0COOUHAMU, W0 NpOoA8.NIA-
€MbCA 8 iXHil nogediHyi. Tak, OCHOBHMYK dOpMamMu opraHisauii nonynAuin TBapuH €
nooouHokul (6inbLWicTb NaBYKiB, KauKa-KpUKeHb) Ta epynosuli cnocié xummsa y Bu-
rnAfi POAVH, KOMOHIN, 3rpaid, TabyHiB (1. 62). BcTaHOBNEHO, WO eTOMOriYHa CTPYKTYpa
€ BugocneuundiyHoto, i ii MopyLIeHHs MoXe NPr3BOAUTY o 3arubeni yciel nonynauii.

OTXe, cTaTeBa, NPOCTOPOBA, BiKOBA, €TOMOrYHa CTPYKTYpU nonynauin
HaneXaTb A0 FOSIOBHMX €KOJIOTMYHMX XapaKTePUCTUK NONynALin.

Ak KnacndikyroTb nonynauii?

Baratbom Bugam pocnviH i TBAPWH NpUTamMmaHHi Memanonynayii, T06To nonyns-
Ui, L0 CKNapaTbCA i3 YaCTKOBUX MOMYASALiN, MiXK AKAMN HAABHUN OOMiIH FreHETUYHIM
matepianom. Taki BUAM MeHL ypas3nunsi O Ail HeraTMBHUX YAHHUKIB cepeposuLla. Ha
NPaKkTULi 4OCNIAHNKM PiAKO KoM MaloTb ClpaBy 3i CpaBKHiMn nonynauiamu. Han-
yacTiwe y npupofi 4OCNiAXKYTb CYyKYMHOCTI 0COOUH Pi3HOro CTyneHsA 3rypToBaHOCTI
Ta UNCEeNbHOCTI — arperadii 1 gemun. Arperauifi — TMM4acoBO NMPOCTOPOBO BifOKpeM-
neHa rpyna ocobuH (Hanpuknag, 3rpas Mirpylouoi capaHu, Lo nepecyBaeTbcs, abo
BYXi, WO 3i0pannca go Kynu Ha 3umiBno). Arperauisi B LiIoMy CNpPUAE BUKNBAHHIO
nonynAuii, ane NOCUIIOE aHTaroHi3M MiXk ocobrHamu (npuHyun Oni). flem (NoKanbHa
nonynAuia) — BiAHOCHO HeBesKa YacTKOBO BifjoKpemIieHa Bif iHLWKWX rpyna ocobuH
NeBHOro BMAY, AKi NepeBaxXHO CXPeLLyTbCA MidK CO6010.

3a KpuUTepieM 34aTHOCTI 4O CaMOBIATBOPEHHA PO3PIi3HATb He3ane)Hi, Hanis-
3anexHi Ta 3anexkHi nonynauii. HesanexHi nonynayii maioTb [OCTaTHbO BUCOKUN
noTeHUian PO3MHOMXEHHA, 3aBAAKU AKOMY MOCTINHO BiAHOBIOETLCA UMCENbHICTb
0CO6UH 6e3 HaAXOMKEHHS TX 3 IHWNX NoNynALUi (HaNpyKiag, ocTpiBHI nonynAuiil nTa-
xiB). HaniesanexHi nonynayii MoxyTb iCHyBaT\ TPMBaINI Yac 3aBAAKN PO3MHOMEH-
HI0 0COOUH, ane iMmirpauisa ocoburH Bif4yTHO BMAIMBAE Ha iT YNCENbHICTb Ta FeHEeTUYHY
CTPYKTYpY (6inbluicTb icHytounx nonynauin). 3aaexHi nonynayii — ue nonynauii, B
AKNX HAPOAXKYBaHICTb HE KOMMEHCY€E BTpaT. BOHM MOXyTb iCHYBaTu TiNbKK 3a yMOBM
HaAXOMXeHHs 0COOUH i3 CcycCigHix nonynAuin.

OTXXe, OCHOBHUMW KpuTepiamu Knacudikauii nonynauin € ixHa
CTPYKTYpPHa opraHisauia Ta 34aTHICTb 4O CaMOBIATBOPEHHS.

BIANBbHICTb

Xf‘ Po3B’A3yBaHHA BNpaB

Memoo0 miyeHHA i noeMOpPHO20 8i0108Y NONArA€E B TOMY, LU0 3 BiABEAEHOT MAOLi
BiAI0BNIOIOTb AeAKY KiNbKiCTb TBapWH, MITATb iX (32 4OMNOMOrOK KONIbOPOBMX MITOK




dapboto) i BMMyCKaoTb 3HOBY B Monynsuiio, 3BigkuM ix 6yno B3Ato. Po3mip nonynsa-
uii 3a iHpekcom JliHKONbHa OUiHIOIOTb, BUKOPUCTOBYIOUN PIiBHAHHA N = n; - n, / ny%,
ae N — 3aranbHuUi po3mip NonynAuil; Ny — KinbKicTb TBapyH y 1-my BigfI0Bi; Ny — Kinb-
KiCTb TBapWH y 2-My Bif10Bi; N,* — KiNbKiCTb MiYeHUX TBapVH Yy APYromy BiAnOBi.
BnpaBa. /]i1a ouiH0B8AHHA 4ucesnbHoCcMi ¢ho-
pesnii 03epHOI y Hegesnukomy o3epi 6yno gionoerse-
HO 625 0cobuH. Ix nomimunu G sunycmunu. Yepe3s
muxoeHb gidnosusu 873 ocobuHu, 3 Akuxy 129 6yno
3Hali0eHo Mimku. BusHaume po3mip nonynsayii.

Bionoria+ YepBoHa KHura. CTpykTypa nonynsauii

WadppaH letighena (Crocus heuffelianus) — 6a-
ratopiuyHa pocnavnHa poguHu lNiBHnkoBux. Bug 3a-
HeceHUN [0 YepBOHOI KHUMM YKpaiHu y cTaTyci
«HeouiHeHn». B YKpaiHi came B ropax po3Tallo-
BaHi HavuMcneHHiwi nonynayii. Kpim Toro, 3apocrTi
wadpaHy lendens moxHa 3HanTK Ha Mprkapnat-
Ti, 3axopi Moginna. Onpautorite cTaTTio YepBOHOI
KHUTK YKpaiHu, npuceadeHy wadpany frendens Ta
ONUWITb CTPYKTYPY NONYAALIN L€l pOCANHN.

CTABJIEHHA

‘*2 Bionoria + Ekonorisa. EpeKkr rpynu, nepesBaru i Hegonikn

EdekT rpynu (rpynosuin edekT) nigBULLYE XKNT-
TE3paTHICTb 0COOVH y Mexax rpynu. Mo3a rpynoto
B AeAKMX TBapWH HaBiTb He BifgbOyBaeTbCA BiATBO-
peHHs. Hanpuknaa, aecmpaniticeka yatika (Larus
novaehollandiaes) He Bigknapae AnUA, AKWO He
6aunTb iHWWKX NTaxiB cBOro Buay. A AesKi nTaxu
MOXYTb iCHYBaTW, AKLLO B KONOHIAX HaNivyy€eTbCA He
MeHLW HiX 10 000 ocobuH. fAki bionoriuHi NnepeBaru
1 HeQONIKM rPYMNOBOro COCOOY XKNUTTA?

PE3YJIbTAT

3aBfjaHHA ANA CAMOKOHTPOJIO

1. Wo Take gemekonoria? 2. LLlo € 06'ekTamun gocnigxeHb gemekonorii? 3. Lo Take
1-6 |nonynauii? 4. o Take ekonoriyHa cTpyKTypa nonynaAuii? 5. Hassitb Buan nonyna-
L 3a po3mipamu. 6. Aka OCHOBHa GYHKLiA nonynALii B ekocuctemi?

7. AKnn npegmeT JocnigxeHb Ta 3HaYeHHA gemeKkonorii? 8. Aka ekonoriyHa xapak-
TepUCTMKa Ta CTPYKTypa nonynauin? 9. Ak knacndikyioTb nonynayii?

10. ke 3HaYeHHA BCTAHOBJIEHHA XapaKTepUCTUK MiHIManbHOrO PO3Mipy NonynAauin
AnA 36epexxeHHA TBapuH?

§ 37. Monynsuii. Knacndikauia nonynauin
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OyHKYis — ye cnocib diaHHA cucmemu, cnpaMo8aHul
Ha 0ocA2HeHHA NeBHO20 pe3ybmamy.
MinocogpcbKuli CI08HUK

§ 38. nonynaull, IX XAPAKTEPUCTUKA

OCHOBHi MOHATTA W Kno4YoBi TepmiHu: KuTTesgaTtHicTe nonynauii.
YucenbHictb nonynsuii. LlinbHicTb nonynauii.

MpurapanTe! Lo Take nonynaw,ii?

X Momipkyiite!

Ay6 3euyaiiHuti (Quercus robur) y 6araTbox Ha-
podiB BBaXaeTbCA HaMKpacusiwum pepeBom. Hepapma
NaTMHOK TaK i HAa3MBAETbCA: «rapHe AepeBo» — KBepkyc
(Quercus). Ue pepeBo 3paBHa Oyno HalMOLWMPEHILLOLD
nicoTeipHOO nopofot €Bponu, JO HbOro CTaBUIUCL 3
nowaHoto 1 noboB'tl0 Ta NPUCBAYYBaNM BEPXOBHUM 6O-
ram-rpoMoBepXLUAM Y rpeLbkin (3esc), pumcbkin (HOnitep)
Ta cnoB’AHCbKiN (MepyH) midonoriax. ika ponb nonynAuin
LibOro BUAY B LWMPOKOANCTUX Nicax €sponun?

3MICT

flka pyHKUioHanbHa ponb nonynsuiil B ekocucremax?

OcHoBoto GyHKLiOHYBaHHA nonynsAuin € 6e3nepepBHUi 0OMIH PEYOBUH, TOMY
ocHoBHa GYHKLiA NoNynALii B eKocucTemax — 3a6e3nevyeHHA NPOX0OXKeHHA Yyepes
eKkocucmemMu mpueduHo20 NOMOKY pe408UH, eHepzii ma iHpopmayii. PeanizyoTb-
€A ua GyHKUiA 3aBAAKN GYHKLIOHANbHUM POSIAM NONYNALIA B eKocMcTemax.

e TpodykuyiliHa pone — nonynaAuii aBTOTPOPHMX OpraHi3miB-NnpoayLEeHTIB 3aCBOIO-
I0Tb COHAYHY €HEePril0 11 YTBOPIOKOTb NepBUHHY NPOAYKLi0, WO I CNOXNBAOTb
reTepoTpodHi KOHCYMEHTH;

e pedykKyiliHa posib — nonynAuii pegyLUeHTiB PO3LLenolTb OpraHiuyHi pewTKu 4o
MiHepanbHVX PEYOBMH, L0 3HOBY BCTYMaloTb Y KPYroooir;

e mpaHcgopmayilina posb — NonynALii KOHCYMEHTIB NepeTBOPIOIOTb PEYOBUHM I
eHeprito i 3abe3neyyoTb yNopAAKOBaHE NPOXOAXKEHHSA yepes eKoCUCTeMH NoTo-
Ky peyOBUH 11 eHeprii;

e pe2ynAayiliHa posib — 3aBAAKN MeXaHi3MaM camoperynauii nonynauii Bigirpatotb
BaX<NMBY ponb y MiATPMMaHHI cTabinbHOCTI eKocncTeM (ACKpaBMM NPUKIagoM €
B3AaEMOBIAHOCUHN «XMXKaK — KEPTBa»);

e iHopmayiliHa ponb — BaXNMBOI € yyacTb NonynAuii, Ak Big3Havae 0. Opym
(1986), y cTBOpPEHHI «kaHanig ¢izudHuUX i XiMiYHUX cueHanis, ujo Nos'asyome yci ya-
CMUHU ekocucmemu i pe2ysiroiome ii 0is/ibHICMb AK €OUHO20 Yinoz20» (Hanpuknag,
anesnonamid, 3yMmoBneHa BUAINEHHAM POCIMHAMM B HaBKOMIULLHE cepefoBuLLe
XiMIYHUX NPOAYKTIB >KUTTERIANBHOCTI, @ Came KONiHiB, aHTMOiOTUKIB, GiTOHUNMAIB,
LLIO BM/IMBAIOTb Ha YNCENbHICTb, CTPYKTYPY N MPOAYKTUBHICTb GiTOLLEHO3IB).
Okpim yyacTi B 3abe3neyeHHi NOTOKY pevyoBMH, eHeprii Ta iHpopmaLii B ekocu-

cTemax monynauii BUKOHYIOTb Lie oaHy OyHKLUilo — cepedosuujeymeopioeasnbHull

ennue. Hanpvknag, nonynauii poCcivH CyTTEBO BMMBAKOTb Ha MiKPOKNiMaT, yTBO-



PIOIOTb CXOBAaHKM YM MicUA ANA THi3gyBaHHA TBApWH, NonynAuii MikpoopraHiamis
BMJIMBAIOTb Ha AKICTb FPYHTY, TBapunHU-dinbTpaTopy 6epyTb y4acTb y CAMOOUNLLEHHI
BOAONM. YCi monynauii B ekocucTemax crnewianisyloTbCA Ha BUKOHaHHI MeBHOT GYHKLT,
i KOXHa 3 HWX Bifirpae CBO pob, 3aMalouy B eKOCUCTEMI NEBHY €KOJTOTiYHY Hillly.

OT1Xe, nonynayii — ue ocHoBHa QyHKLiOHaNbHa OANHULSA €KOCUCTEM.

Aki xapakTepuctukn nonynsuin?

HMuTtresgaTHicTb monynALii — CyKynHiCTb BacTUBOCTEN, O3HaK i Npouecis, Wo
3a6e3neuyloTb NpUTamaHHy il 3aTHICTb NiATPMMYBaTK piBEHb OpraHisauii, Heobxia-
HUI anA 3aincHeHHA GYHKLIN B eKkocucTemax Ta BifHOBNEHHSA, PO3CeneHHA 1 eBOIo-
Ui y yaci. BctaHOBNeHHA XUTTE3[ATHOCTI NONYNALIil AOCAraETbCA Yepes3 BUBYEHHSA
il FONOBHMX XapaKTepuUCTUK, cepel AKUX CTPYKTypa, NONynAUiiHWA apearn, Ymcesb-
HiCTb, WiNbHICTb, AUHaAMIKa.

MonynaAyiinHUn apean — npocmip, 3acesneHuti 0COOUHAMU KOHKpemHoi nonynauii.
Apean nonynsauii ona pisHUX BUAIB Moxe ByTn cneundiyHum AK 3a KoHoirypauieto
(noKanbHWI, NiHINHKIA 260 KOHTUHYaNbHUI, TOGTO Be3nepepBHUIA), TaK i 3a po3mipa-
MU (KOHTUHYaNbHWI Ta i30M1bOBaHWI), a ANA AeAKUX — 3MIHIOBATUCA B Yaci. Tak, y pas-
JIUKG 8UHO2PAOHO020 — apean i30/1bOBAHNIN NTOKaNbHUN,
[loCAra€ feKinbKox AecATKiB MeTpiB, Y 800AHOI NOIBKU —
NiHINHWA TN apeany, NaoLelo Bif 0QHOro A0 AeKinbKoxX
[leCATKIB reKTapiB, y Jiesieku 6i/1020 — KOHTUHYaNbHUA, O
BKJIIOYAE MHI3A0BY TepUTOPIto, NePeniTHI WAaXm h micya
3umisni B Appuui (in. 63).

YucenbHicTb - 3ad2a/bHA KilbKicmb OCOOUH, WO
8x005Amb 00 ckiady 0aHoi nonynayii. Y Komax i pocivH
BiKPUTUX NPOCTOPIB YMNCENbHICTb Y NONYNALIAX MOXe
[OCAraTV TUCAY i MifIbOHIB 0COBWH, y nonynsALii feakux
CCaBLiB MOXe 6y Tu KiflbKa COTeHb ab0 TUCAY OCOOUH.

LWinbHicTb — cepefHA KiNbKiCTb 0COOMH, WO NpUNagae Ha oguHuL0 niaowi abo
06’eMy npocTopy, 3aHATOro nonynsuieto. Lle 3miHHa BennuunHa, AKa 3anexuTb Bif
€HJ0- 1 eK30reHHNX YMHHUKIB.

[OuHamika — ue CyKynHicTb 6ioNOriYHNX 1 eKONOTiIYHMX NPOLLECIB, WO 3MIHIOTb
PO3Mipy apeany, YNCeNbHICTb 0COBMH, CKNaj NonyfsLii 3a CTAaTTIo, BIKOM, NOBefiH-
KO0, pO3TallyBaHHAM Y npocTopi. locnigxeHHA AruHamMikn nonynaui nepenbayaoTb
BMBYEHHA TaKMX MOKAa3HWKIB, AK HAPOAXKYBaHICTb, CMEPTHICTb, MPUPOAHWIA NPUPICT,
imirpauisa (BceneHHs), emirpauin (BUCeneHHsA), BUXKNBAHHA, WBNAKICTb BigHOBNEHHS,
NPUUYUHN BUMUPAHHA Ta iH.

In. 63. BogaHa Hopuus, abo
BOAAHA MoniBKa
(Arvicola amphibius)

OTXe, rONOBHUMM XapaKTepUCTUKaMn MNONYNALIN € IXHA CTPYKTYpPa,
nonynAUiMHUI apeasn, YNCENbHICTb, WiNbHICTb i AUHaMIKa.

AKi mexaHi3amu perynsauii 1 3aKOHOMiIpPHOCTI AMHaMIKN 4YMCEeNbHOCTI Ta
WinbHOCTI nonynAyin?

YucenbHicTb nonynauii - Kinekicme 0cobuH y cknadi nonynayil, wo 3alimae nes-
Hy nyiouly abo o6’em 8 bioyeHosi. MonynAuia cama no cobi Moxe NigTPYMyBaTH CBOKO
UKCesbHICTb YNPOAOBXK HeoObMeKeHOro Yacy. Ha piBHi monynsyiin icHyloTb npouecu
camoperynauii, Wo nNpuBoAATb Y BIAMOBIAHICTb UYMCENbHICTb NONynAUil i EMHICTb

§ 38. MonynAuii, ix xapakTepucTmka
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cepepoBulla iCHyBaHHA. byab-Aka nonynAuia Mo)ke cama perynwBaTh CBOIO

YMCeNbHICTb TaK, Wo6 He NopyLlyBanucA BiHOBIIOBaHI pecypcy Miclb iCHyBaHHA

i He 6yno notpebu B Ail AKMXOCb 30BHILLHIX YNHHWKIB. OCHOBHMMMK MexaHi3Mamu

perynauii YncenbHOCTI NoNynAuin €:

«  peeynAuyis 83dEMO38’A3KAMU i3 NONYAAYIAMU iHWUX 8udie (Hanpuknag, Yncenb-
HiCTb pUCi 3anexuTb Bif UYMCeNbHOCTI 3aluiB); cTabinbHe CniBiCHYBaHHA Mo-
nynAuiin ABOX BUAIB, O KOHKYPYIOTb 3a OLHAKOBUIN Habip pecypciB 3a ymoBu
HEe3MiHHOCTI eKOJIOTIYHUX YNHHVIKIB, € HEMOXIIBUM (3akoH lay3e, abo npuHyun
KOHKypeHMHO020 eumicHeHHs) (in. 64);

s pe2yniayia MmizpayiamMu ma po3cesieHHAM
(Hanpuknag, mirpadii 6inok);

«  peaynayia cycninbHolo nogediHkoto (Ha-
npuKknag, y CyCcninbHUX KOMax Yy po3-
MHOXeHHi  6epyTb  yyacTb  OKpemi
CaMKU-MaTKM Ta CamLi, KifbKiCTb AKX
perynioeTbCA B NPOLIECi PO3MHOMXEHHS);

«  pe2ynauisa mepumopianabHO N0BEOIHKOK
(Hanpuknag, miyeHHA TepuTopii y Bed-
megis, 3yopiB);

«  pe2ynAayia nepeHaceseHHAM i Cmpecosoro
nogediHkow (Hanpuknag, siBuLLe KaHiba-
Ni3My YaloK).

Byab-Aaka nonynAuia TeopeTMyHo 3aaTHa O HEOOMEXKEHOro 3pOCTaHHA YMcenb-
HOCTi, ane il o6MexXytloTb pecypcy, HeobOXigHi AnA HopManbHOro QyHKLiOHYBaHHA
opraHi3miB (3akoH o6mexeHozo pocmy, abo 3akoH Y. [lapBsiHa). YucenbHicTb oco-
O6UH y nonynAuii KONMBAETbCA B NEBHUX Mexax. [puHyun miHimanbHo20 po3mipy
nonynAyit BKasye Ha Te, WO iCHYE MiHIManbHWI po3Mip NonynAuii, HUXKYe Bif AKOro ii
UYNCENbHICTb HE MOXKe OMyCKaTUCA.

LlinbHicTb monynALii BUM3HaYyaeTbCcA cepefHiM YMCIIOM OCOOUH, WO Npunagae
Ha ofuHuLUo nnoli abo o6’emy. [1na KOXHOro KOMMNeKCcy yMOB cepefioBuLa iCHY-
BaHHA € MeBHa ONTMMAaJibHa LWiNbHICTb NOMYNALUIT, WO BM3HAYAETbCA EMHICTIO Ce-
pepoBuwa icHyBaHHA. WinbHicTb nonynAuii TiCHO noB'A3aHa 3 BeNUYMHOK apeany
M UNCENbHICTIO. 32 OOMEXEHVX MOXKIUBOCTEN PO3LWINPEHHS apeany abo Moro cTanoi
naowWi WinbHICTb NoNynALil NPAMO 3aneXXnTb Bij I YNCeNbHOCTI. ICHye npuHyun 3a-
nexHocmi 8id wjineHocmi (NnpnHumn A. HikoncoHa): akwo 36inswyemeca wineHicme
nonynayii, mo abo 36inewyemsca cmepmHicms, abo 3MeHWYeEMbCA HapoOXy8aHicmy;
AKUWO 3MEHWYEMbCA WibHICMb nonynayii, mo abo 3MeHWyemMosCa cMepmHicme, abo
36in1bWYEMbCA HAPOOXKYBAHICMb.

)\ Tydenbka  Tydenbka | Vc\\\‘

. XBOCTaTa  3010TMCTAa |

4nCno Typenbok

In. 64. Docnigmn 3 iHdy30piamn,
Lo iNOCTPYIOTb 3aKOH lay3se

OT>Xe, OCHOBHMMU KiNbKiCHUMK NapameTpamy nonynawii €
UYMCENbHICTb i LWibHICTb OCOOUH.

RIANBHICTb

x//‘ CamocriiiHa po6oTa

3a ponomoroto Tabnuui chopmynioite OCHOBHI CTPYKTYPHi M GyHKUiOHanbHi
3aKoHOMipHoCTi nonynauiiHoi ekonorii. ChopmynioiTe BUCHOBOK MPO 3HaUYeHHsA
nonynAuinHMX 3aKOHOMIPHOCTEN ANA NPAaKTUYHOI AiANbHOCTI NIOAUHN.




HasBa BusHaueHHA

MpaBwno cTabinbHOCTI BIKOBOT CTPYKTYpU
MpuHUMN TepuTOpianbHOCTI

3aKOH 0OMeXeHH:A POCTY YNCENbHOCTI
MprHUMN MiHIManbHOIO PO3Mipy NonynALin
MPUHLMN KOHKYPEHTHOrO BUTICHEHHA
MprHUMN 3aneXHOCTi Bif WiNbHOCTI
bionorisa + YepBoHa KHura YKkpaiHu. YncenbHicTb 3y6pa

3y6p, abo bizoH eeponelicokuli (Bison bonasus),
BBAXKAETbCA HAMOINbLWIOW0 i HABaAXKU0 TBAPUHOI
Ha TepuTopii €EBponu. [IoBXKMHa Tila MOXe gocAaratu
330 cm, maca - 1 1, a BucoTa B xonui — 2 m. Onpa-
LtonTe po3fin YepBoHOI KHUTK YKpaiHu, npuceaye-
HU 3y6py. BuaHaute NpupoaOOXOPOHHUIA CTaTyC,
KiNbKiCTb nonynAuin, NonynAuinHi apeanu, Yncenb-
HICTb | MPUYNHM 3MIHM YNCENbHOCTI Ui€l TBapUHU
B YKpaiHi.

CTABJIEHHA

* 0
**ﬁ Bionoris + Jliteparypa. Nepconaxi P. CriBeHcOHa i1 rpnbu B eKkocucremax

lp1bu — He3BUYAWHI OpPraHi3MK 3 HAMAUBHILIUM XUTTEBUM
umKnom. «BoHu mpoxu cxoxi Ha [Jokmopa [xekina i Micmepa
[atioa, Moxxyme 6ymu 006pumu i N02aHUMU 0OHOYACHO, — NMLLE
OfOMH i3 HayKoBUiB-MmikonoriB. — OOuH i mod camud epub moxe
po3enadamucsa AK wkionueul i Moxe Mamu 8eaukull KopucHul
nomenuyiasn». | Bce X, AKLWO BN PO3YMI€Te TXHIO POJib B eKoCucTe-
Max 3emni, B pO3yMi€Te, WO BOHM NiATPUMYIOTb XXUTTA Ha 3eMJii.
[Mpo Koro ngeTbCcA B pOMaHi WOTNAHACLKOrO NMcbMeHHMKa Po-
6epta CTiBeHCOHa «XMMepHa npurofa 3 AOKTOPOM [KeKinom i
mictepom langom»? Aka pyHKLioHanbHa posib NnonynAuin rpubis
y ekocuctemax?

PE3YJIbTAT

3aBAaHHA A4/ CAMOKOHTPOJIO
1. Ha3BiTb 0cHOBHi dyHKLii nonynsayin B ekocnctemax. 2. Ha3BiTb OCHOBHi dpyHKLio-
HanbHi poni nonynAauin. 3. Lo Take xnTTe3gaTtHicTb nonynayii? 4. Ha3giTb ronosHi
XapakTtepuctukmn nonynauii 5. Lo Take uncenbHicTb nonynauii? 6. Lo Take winb-
HiCTb nonynauii?
7. flka dyHKUioHanbHa ponb nonynAuin B ekocuctemax? 8. Aki xapakTepucTmkm no-
7-9 | nynauin? 9. ki mexaHi3mn perynauii 1 3aKOHOMIPHOCTI AUHAMIKN YNCeNbHOCTI Ta
WinbHOCTI nonynayin?
10. AKke 3HayeHHA MONYNAUINHUX 3aKOHOMIPHOCTEN ANA NPaKTUYHOI AiANIbHOCTI
nognHn?

§ 38. MonynAuii, ix xapakTepucTmka
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Cucmema - ye cykynHicme esieMeHmis, Wo 83aemMooirome
MiXx cob0t0 i cmeoptoromMb HOBY AKICMb.
3 niopy4yHuka exkonoeii

§ 39. EKOCUCTEMONOrIA. EKOCUCTEMMU, IX CTPYKTYPHA
OPrAHI3ALIA

OcHOBHi NOHATTA 1 Knto4oBi Tepminn: EKOCUCTEMOJIOTIA. EkocuctemHe
pisHOMaHITTA. CTPYKTYypa eKocucrem.

MpuraganTte! Lo Take ekocuctema?

X HoBuHM Haykn

YueHi BUSBWUIM BeNETEHCbKY i bGaraty eko-
cucTeMy nNpocCcTo Mif HOraMu JIOAWHK, fAKa BABIui
6inblua, HiXK BCi OKeaHW CBiTYy, pa3om y3aTi. Monpwm
BVCOKY TemnepaTypy, BifCYTHICTb CBiTNna, fyxe obme-
KeHe KUBMEHHA | BeNMKNN TUCK, Mif3eMHa eKocucTe-
Ma Haniuye 15 — 23 mnpa TOHH MiKpOOpraHi3mis, WO B
COTHI pa3iB Ginblue 3a CyKynHy Macy JIlofei Ha NaHeTi.
A yomy LA nig3emHa cdepa € ekocucteMoio?

3MICT

LLlo € 06’ekTaMu gocnigKeHb eKOCUCTEeMONOTii?

EKOCUCTEMOIJIOTIA - Hayka npo 3aKOHOMiIpHOCMIi (POpMYy8AHHSA, CMpyKmyp-
HO-@pyHKUiOHAIbHI 0C061UBOCMI, NOWUPEHHSA, e80/T0yito, OUHAMIKY, cnocobu 8UKOpU-
CMAaHHA ma oxopoHy ekocucmem. O6'eKTOM JOCNIAXKEHHA L€l HAayKN € eKocucTeMHe
Pi3HOMaHITTA, a NpeAMeTOM — BUBYEHHA TaKuX il 03HaK i BNaCTUBOCTEN, AK CTPYKTYPa,
€KOoJoriyHi B3aEMO3B'I3KN MiXK 6I0TUUYHMM Ta abiOTUYHNM KOMMOHEHTaMK, CaMoopra-
Hi3aLuisn, camoperynauis, NPOAYKTUBHICTb, CTabiNbHICTb PO3BUTKY, CTiIMKICTb. Benuky
pOnb y CTAHOBJIEHHI BITYUM3HAHOT €KOCUCTEMOSIOTIT Biirpanu pesynbtaTv OCiAXKeHb
HayKoBOI WKonu, AKy ovontoBas M. A. Tony6eub (1930 - 2016). HuHi ekocuctemonoria
Ma€ BaXkNMBe 3HaUYeHHA ANA peanisauii KoHuenuii ctanoro po3suTky.

ExkocncremHe pisHOMaHITTA — ye po3maimms ekocucmem, Wj0 8U3HAYAEMbCA
pi3HOMaHimHicmio npupoOHuUX yMmos. 3a po3mMipamu i cknagHicTio 6y[oBY BU3HaYaoTb
TaKUN i€EpapXiyHN pAaf eKoCUCTEM: KOHCOPLUiHa eKoCcMcTeMa, napuenapHa ekocu-
CcTema, bGioreoueHo3Ha ekocucTema, NaHgwadTHa
eKocucTeMa, MPOBiHUIHA eKocucTeMa, GiomHa
ekocncteMa. €4MHOL0 rnobanbHOK eKoOCUCTEMOKD
naaHeTn, eKOCMCTEMOIO HAMBULLOro NOPAAKY Ha-
3uBatoTb b6iochepy. HalimeHW MK ekocmcTemamm
€ iHaMBiQyanbHi, nonynsAuUiHi abo BUAOBi KOHCOP-
il (oKkpeme 3eneHe gepeBo, TPYXNABI MHi, MepTBi
CTOBGYpU AepeB, MypalLHUKK) (is1. 65). CyKynHIiCTb
eKocmcTeM 3 BiIHOCHO MOAIGHMMMN XapaKTepucTu-
Kamu, AKi 3aiMaloTb 3HaYHY TEPUTOPID N PO3BU-
BalOTbCA B MNOAIGHNX KNIMAaTUYHMX YMOBAX MNeBHOT

In. 65. Okpeme fepeo agyba

3BMYANHOrO € iHAMBIAYaNbHOIO
NPUPOAHOIT 30HK, Ha3nBaloTb Giomamu. Lle Bonori KOHcopUi€to



TponiyHi nicu, TYHApPa, Tanra, cTen, NycTeni, HaniBnycTeni, CaBaHW, WUIMPOKOMCTI NicK,
XBOWHI nicn, MOpcbKi ekocrncTemu. Haibinblu npoayKTBHUMM 6iomamuy Ha Cyxofoni €
JowoBui TponivHuii Nic, y CBiTOBOMY OKeaHi — 3apocTi BogopocTel Ta pudu.

3a NOXoAPKEHHAM EKOCUCTEMM MOAINAIOTb Ha NPUPOOHI (Hanpuknag, Nicu, piuku,
o3epa)  wmyyHi (Hanpvknag, cagy, napku, ropoan, Nons, WTy4YHi Bogonmu). Pis-
HOMaHITHICTb MPUPOAHUX CMCTEM BU3HAYAIOTb YMOBY MPUPOAHUX 30H i nepeaycim
OCBIT/IEHHA 1 TemnepaTypa. ICHYBaHHA WITYYHMUX €KOCUCTEM 3aNeXUTb Bif NOANHU,
AKa, 3BaXKaloum Ha NPUPOLHI yMOBU, OPraHi30BYe iXHE POPMYyBaAHHSA.

3a cneumndikoro CTPYKTYpU 1 Kpyroobiry peuoBuH Ta eHeprii po3pi3HATb Ha3em-
Hi (TyHZpa, Talra, WMPOKOANCTI NlicK, CTenu, CaBaHu, NycTeni, TPOMiYHWIA Nic) Ta 800HI
(npicHOBOOHI: 03epa, CTaBKM, BOJAOCXOBULLA, PiUKK, CTPYMKM, Axepena, 6onoTa, 6onotu-
CTi nicu; Mopceki: NprubepexHi Boau, NpubepexHi 6yxTi, NPOToKK, rmpna pivok).

OTxe, 06'eKTamMy AOCNigKEHb EKOCUCTEMOJIOTIT € Pi3Hi eKocucTeMy,
Wo KnacudikyoTb 3a Pi3HUMN KPUTEPIAMM i PiIBHOMAHITHICTb AKUX
BM3HAYAETbCA NPUPOLAHMMY YMOBAMU N JiANbHICTIO NIOANHWN.

AKi ocobnumBoOCTi CTPYKTYpHOI OpraHisauii ekocucrem?

CTpyKTypa eKocuctemMu — nNodisl KOMNOHeHMI8 YinicHOi cucmemu Ha 2pynu 3a
nesHUMuU napamempamu. bynb-aKka ekocrcteMa Ma€ abioTUUHy (MikpoKnimat — cBiTno,
TemnepaTtypa, BOMOriCTb; BOAA, MOBITPSA, FPYHT) 1 6i0oTNYHY (MPOoAyLIeHTN, KOHCYMEH-
TV A pefyLeHTI) YaCcTUHN. 3@ PO3NoAiNIoM KOMMOHEHTIB Y eKOCUCTEeMi PO3PI3HAIOTD il
BMAOBY, MPOCTOPOBY Ta €KOJSIOTiYHY CTPYKTYpPU.

Budoea cmpykmypa ekocncTeMV BU3HAYa€ETbCA BUAOBOK PiZHOMAHITHICTIO,
TOOTO KinbKicTio nonynauin i BUAIB, CNiBBIAHOLWEHHAM 0COOMH LUX BUAIB, iX Yncenb-
HocTi abo Giomacu. Came Leli NoKa3HUK 3abe3neuye CTiNKICTb Ta camoperynauito

eKkocucteM. Bugu, wo nepeBaxatoTb Y OGioreoLeHo3i 3a YMCENbHICTIO 0COOMH abo
3aiMaloTb BENNKY MNJIOLLY, Ha3MBalTb AOMiHaHTamMun. Hanpuknag, y XBOMHMX ficax
Kapnat cepep aepeB fOMiHYe cmepeka, cepefi MULLOMNOAIOHNX rpU3yHiB — NONIBKN.

Mpocmoposa cmpykmypa BW3HAYaeTbCA pPO3TallyBaHHAM efieMeHTiB abio-
TUYHOI Ta BIOTMYHOI YacTWH Y npocTopi ekocnctemu. OCKINbKN 3aCBOEHHA eHepril
CoHuA B eKOCMCTeMi MOB’A3aHe 3 pOCAMHaMK, TO NPOCTOPOBa CTPYKTypa eKocucTte-
MU MepeBaX}HO BN3HAYAETbCA APYCHMM PO3TallyBaHHAM POCVH (BepTuKanbHe po3-
uneHyBaHHA) Ta OopMyBaHHAM MIKPOYTrpyrnoBaHb (rOPM30HTaNnbHe PO3UNieHyBaHHA).
OCHOBHMI YNHHWK, WO BN3HAYa€ NPOCTOPOBUI PO3MOLiN POCAVH, — KiNbKiCTb CBITNa,
a AnA TBapWH — KiNbKiCTb XKi.

ExonoziyHa cmpykmypa - ue CniBBiAHOLWEHHA NonynAuii pisHUX BUAIB, AKi
BUKOHYIOTb NeBHi GpyHKLUIT B ekocrcTemi. Llumu rpynamm € npogyLieHT, KOHCYMEHTU
Ta pepyuUeHTy; IXHA HaABHICTb € 0O0B'A3KOBOI YMOBOI iCHYBaHHA 6yab-AKol cucTe-
mu. lMpodyyeHmu — nonynayii asmompogpHUX 0p2aHi3Mi8, AKi MOXymb CUHMe3ysamu
Op2dHiYHi pe4yosuHU 3 HeopzdHiyHux. Lle 3eneHi pocnuHu, uiaHobakTepii, ¢poTo- i
XemMocuHTe3ytoui 6aKkTepii. Y BOAHUX eKOoCMCTemMax OCHOBHMMK MpPOAyLeHTamu €
BOAOPOCTI, a Ha cyxofoni — HacCiHHi pocnuHu. KOoHCymeHmu — nonynsayiizemepompod-
HUX Op2aHi3mis, fKi Xusaambcsa 6e3nocepedHbo abo Yepes iHWi op2aHi3Mu 20mo8or
OpP2AaHIYHOK PeyoBUHOI, CUHME308aHOK dsmompogamu. PO3pi3HAIOTb KOHCYyMeH-
mu | nopsaoKy (reTepoTpodHi POCAMHOIAHI OpraHi3Mu, NAPasnT POCIIVIH) Ta KOHCY-
meHmu Il i HacmynHux nopAOdkie (XuXaku, NapasnT TBapUH, a TakoX canpodarn).

§ 39. EKocncTtemonorisa. EKocnctemu, ix CTPYKTypHa opraHisadia
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PedyyeHmu - nonynayii zemepompogpHUX op2aHi3mis, Aki 8 npoyeci Xummeois ib-
HOCmi po3kiaoarome 8iOMepsi OpedHiYHi peyosuHU 00 MiHepasbHUX, Wo ix nomim
sukopucmosyrome npodyyeHmu. Lle retepoTpodHi canpoditHi opraHiamu — 6akTepii
i rpubu, AKi BUAiINATL GepMeHTN Ha OpraHiyHi PewwTKY i NOrANHATb NPOAYKTY iX
po3LienneHHs. Y npouecax po3kiagy opraHiuHux cnonyk 6epyTb yyacTb: dempumo-
¢aeu (cnoxmBatoTb NofpibHeHy opraHiky, Hanpuknag, [OWOBI YepB'AKNU, NMUYNHKN
MyX), Konpoghazau (nNoigatoTb NOCAiA TBAPWH i NIOANHW, HANPUKNAZ, XYKU-THOWOBUKM),
Hekpogazu (NoigaTb TPYNW TBAPUWH, HANPUKaA, XyK1-rpobapukum).

OTxe, 3arafibHa CTPYKTypa €KOCUCTEMM BM3HAYAETLCA MPOCTOPOBUM,
BMOBMM Ta €KOMOTiYHVMM PO3MaITTAM rpyn, Wo € 060B'A3KOBOID
YMOBOIO 1I iICHyBaHHA.

AKi TMNN 3B’A3KIB M>K nonynAuismun pisHUX BUAIB y eKocucremax?

Cknag i CTpyKTypa ekocucTeM, iX CTiNKICTb | BNacTMBICTb 3MiHIOBATUCA 3aneXaThb Bif,
CKNagHuX i Pi3HOMaHITHUX B3aEMO3B’A3KIB MiXK nonynAaLliaMm pisHUX BUAIB. Buokpem-
NIOK0Tb TaKi OCHOBHI TUMK 3B’A3KIB Mi>K MONyNALiAMM Pi3HUX BUAIB y eKocucTeMax:

e npami3e’a3ku - 6e3nocepeHbO NOB'A3YI0Tb ABi MONyNALii (Hanpuknag, Xvxak i
300614, NapasuT i xasaiH);

e HenpAmi 38’A3Ku — NonynsALia o4HOro BMAY BMJIMBAE Ha NOMNY ALl iHWOro ono-
cepefKoBaHO, Yepes nonynAuii TpeTboro (Hanpuknag, Xvxaku, noigawoum 3go-
61y, BNAMBAOTb HA NONyNALUiT POCNH);
mpodiyHi 38’3KuU — Lie 3B'A3KN XNBNEHHA (HanpuKag, Xuxak — 3406uy);
moniyHi 38’A3KuU - Ue NPOCTOPOBI 3B'A3KMN (HanpuKnag, opxigel Ha cToBOypax
Aepes);

¢ (pabpuyHi 38’A3Ku - Lie 3B's13KM, NOB'AI3aHi 3 HAJAHHAM CEPEAOBMLLA UM NPUTYII-
Ky (Hanpuknag, gaten pobuTb Aynna B cTOBOYpi Aepes, 3eneHi BOJOPOCTi XMBYTb
y WepCTi NiHMBUiB);

¢ ¢hopuyHi 38’A3KU - Lie 3B'A3KM, NOB'sI3aHi 3 NnepeHeceHHAM 0COBMHAMN OOHUX BU-
[iB 0COOMH iHWOro BMAY (Hanpuknag, nepeHeceHHs HaciHHA 1 NNoAiB POCIUH,
AKNM BNACTMBa 300X0pisA);

"  aHmMu6iomu4Hi 83aeM038’A3KU (XV)KaLITBO, KOHKYPEHLlif, BUIJaHHS) — KOXHa i3
B3aEMOZiUNX NONYNALiA Pi3HUX BUAIB BiAYyBa€ HEraTUBHWI BMNAUB iHLIOT;

"  Helimpa/ibHi 630€MO36’A3KU — iCHYBaHHA Ha CMiNbHI TepuTopii nonynAauin pis-
HUX BUAIB HE CMPUUYUHAE ONA KOXKHOI i3 HUX »KOLHUX HacNiaKiB (Hanpuknag, xu-
MaKu pi3HUX BUAIB);

= cumbiomuyHi 83aemo3e8’a3Ku (MyTyaniam, KOMeHcaniam, napasunTram) — yci op-
MW CriBiCHYBaHHA OpraHi3miB pisHUX BUAIB (Hanpuknag, 6ynb6oukoBsi bakTepii i
6060Bi POCAUHM).

OTXKe, cKnafHi N Pi3HOMaHITHI B3aEMOBIAHOCUHM MK NONYNALIAMN Pi3HUX

BMAiIB € OCHOBOW0 GOPMYBaHHA, iCHYBaHHA I PO3BUTKY EKOCUCTEM.

BIANbHICTb
MpoekT

HocnipKeHHA 0co6NMBOCTEl CTPYKTYPM MiCLLeBUX eKoCucTem
(npupoaHnx a6o WTYYHMX)
Bubepith ana JocnigkeHHA MicLeBy eKoCUCTeMY Ta MiAroTyNTe eKOoMorivyHun
NpoeKT-Npe3eHTaLilo 3a OPIEHTOBHMM MnaHoMm. [na 6inbwoi epekTMBHOCTI PobOTM
30cepefbTe 3yCUNA Ha OKPeMUX CTPYKTYPHUX KOMMOHEHTax eKoCUCTEMN.



Opi€eHTOBHUI N1aH NPOEeKTY-npe3eHTauil

1. Tema pocnig»keHHs, aBTOp BUKO- CTPYKTYPA EKOCUCTEMMU

HaHHA, HAYKOBUI KePiBHUK
2. O06’eKT gocnigxeHHs
MpepmeT Ta OCHOBHI 3aBAaHHA
nocniaXeHHa
Poboua rinotesa
MeTogun gocnig»keHHA
Pe3synbratn gocnig»eHHs
BucHoBKuM
BukopwuctaHa nitepatypa

AGioTuuHMI
KOMMOHEHT

bloTON

MpopyueHti Pepyuen

PochHM BOAOPOCTI DectpykTopu-TeapuHn,
LiaHoGakTepii MiKpOOpraHi3my

© N Wu A

BioTuyHUI KOHC MeHTY

KOMMOHEHT

Bionoria + biopisHomaHiTTA. MypallHUK AK eKocucrema

Y Taisi, CoOCHOBMX Bopax, ryCTUX NNCTAHUX i 3MiLLaHNX
nicax kopuyHeBi abo cipi, okpyrni abo roctpoBepxi MypaLu-
HUKIM € O3HAKOI0 300POBOro ficy. I3 marxke 70 B1AiB Mypax,
AKi MeLKaloTb Ha TepuUTOopil YKpaiHW, HAaNNOLWMPEHIWMN
" Hanbinbw KOpUCHUMK anAa nicy € mypaxu 3 pogy Formi-
ca, cepep AKUX pyoa nicoea mypaxa (Formica rufa). Yomy
MYpPaLLHWKN € eKocncTemamm?

CTABJIEHHA

j Bbionoria + biocneneonoris. MeuepHi ekocncremn

[do Hamsigomiwmx neyep YKpaiHM Hanexarb
OnTuMmicTUYHA nevepa B TepHOMINbCbKI 0bnacTi AK
HalfoBLIa y CBIiTi rincoBa neyepa 3 JOBXWHOI XO-
ais noHapg 260 kv, CongaTcbka neyepa B Kpumy Ak
Halrnmbla neyepa YKpaiHu, KpuwTanesa neuepa
Ha TepHoMinbWWHI Ta Nneyepa ATnaHTnaa B XmMenbHuU-
LbKin obnacTi AK HalrapHiwi neyepu. A Aki ocobnm-
BOCTI 1 XapaKTepuCTNKM NeYepHNX ekocmctem?

PE3VJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO

1. WWlo BmBYae ekocuctemonoria? 2. Hagegitb npuknagn ekocuctem. 3. Lo Take
1-6 |cTpykTypa ekocmuctemn? 4. Ha3BiTb OCHOBHiI KOMMOHEHTN ekocucTeM. 5. Ha3BiTb
OCHOBHI BNIacTMBOCTI ekocucTeM. 6. Ha3BiTb GyHKLIT ekocnctem.

7. Wo € o6’ekToM pocnigKeHHs ekocmctemonorii? 8. ki 0co6nMBOCTi CTPYKTYpPHOT
7-9 |opraHizauii ekocuctem? 9. Y yomy CyTb OCHOBHUX BNAcCTMBOCTEN Ta GYHKLIN eKo-
cnctem?

10-12 | 10. Ha KOHKpeTHOMY NPUKaAi ONULWLITb BIACTUBOCTI 1 XapakTepUCTUKN EKOCUCTEM.

§ 39. EKocncTtemonorisa. EKocnctemu, ix CTPYKTypHa opraHisadia
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B ycix 2any3sax npupodu naHyroms nesHi 3akOHOMIPHOCMI, He3anexHi 8i0 JII0OUHU.
Makc lnaxk

§ 40. EKOCUCTEMM, IX BNACTUBOCTI
TA XAPAKTEPUCTUKA

OCHOBHi NOHATTA 1 Knto4voBi TepmiHn: OYHKLIOHYBAHHA EKOCUCTEM.
JlaHutorn xxnBneHHa. Tpo¢iuHi mepexi.
MpuraganTte! Lo Take ekocuctemn?

X Momipkyiite!

Ekocnctemamm € n 6iochepa, 1 okpemuia
nic, i oKpema Kantoxa, 1 06poCINn MOXOM MEHbOK,
TOOTO AK 3a pPO3Mipamu, TaK i 3a CKNajoM eKocCu-
cTemMu py»e pisHi. A um pisHUMK BOHM OyayTb 3a
byHKuUioHyBaHHAM? LLlo € cninbHOro 11 BigMiHHOrO Y
dYHKUiIOHYBaHHI KapnaTcbKOro npanicy i neHbka?

3MICT

AKi yHKLiT, BhacTMBOCTI Ta 03HAKM € CNiNbHUMUN ANA eKocucTem?

OYHKLIOHYBAHHA EKOCUCTEMMWM - ye cykynHicme ekos02i4HUX npoyecis, ujo
3a80AKU BHYMPIWHIM U 308HIWHIM eKo02iYHUM 38'A3KaM 3abe3neyyoms iCHy8AHHA
ma po38umok ekocucmemu 8 yaci. Npouecn 38’A3yBaHHA, NePETBOPEHHA N HaKonu-
YeHHA COHAYHOI eHeprii, NOrMMHaHHA N Nepefaya NOXKMBHUX PEYOBUH NlaHLUOraMmm
XUBJIEHHS, HAarPOMa[KeHHSA 1 BUBITPIOBaHHSA TPCbKMX nopia — Ui Ta 6araTto iHWwmx
BaXNMBMX AnA 6iochepn asuLy BifOYBalOTbCA B KOHKPETHMX eKocrcTemax. | came y
bYHKUiIOHYBaHHI eKocucTeM NPOABNAETLCA IXHA FOIOBHa €BOJIOLINHO BUXiAHA CiNb-
Ha QYHKUiA — 3dCBOEHHA, nepem8opeHHA U nepedayqa pe4yosuH, eHepzii ma iHpopmauii.

DyHKLiOHYyBaHHA eKocucTeM BifOyBa€TbCA 3aBAAKU CTPYKTYPHUM BHYTPILIHIM
3B’A3KaM MiX KOMMOHEHTaMM Ta 30BHILLHIM 3B’A3KaM MiX ekocmcTeMamu. YCim eko-
cucTeMam NpuTaMaHHi 1 ChifbHi BMACTUBOCTI, @ Came:

«  yinicHicme — BNacTMBICTb, WO 3a6e3neuyeTbcA TiICHAMM 3B’A3KaMM OpraHiaMiB Mix
cobolto Ta cepefoBMLLEM ICHYBAHHA; CMINbHUM i 3arasibHUM iHTEFPYOUMM YNHHN-
KOM eKOCUCTEM, O 06'€HYE iXHi CKNafHUKIN B E4VHY CUCTEMY, € NMOTIK PEYOBNH,
eHeprii Ta iHpopmaUiT;

«  cmilikicmb — BNAaCTUBICTb, L0 € pe3ynbTaToM TPMBaoi Ta rMmboKoi koesosntoLil
»KMBUX OPraHi3miB Ta iX ycTasieHnX BiAHOCKH 3 KOMMOHEHTaMU HEXMBOI Npupoau;

«  camopezynauia — BAAaCTUBICTb BiAHOBMAOBATU AMHAaMIYHY PiBHOBAry, Lo NpoAB-
NAETHCA B KONMBAHHAX KifIbKiCHUX Ta AKICHWX NOKa3HWKIB 6ionpoayKTUBHOCTI,
cnocobiB i WBMAKOCTI 6ioreHHOro Kpyroobiry peyoBmH i NOTOKiB eHeprii HaBKo-
N0 NeBHMX ONTUMaNbHUX 3HaYeHb (HaNnpMKNag, MacoBe PO3MHOMEHHA rPU3YHIB
npu3BoANTb A0 36iNblUeHHA YNCeNbHOCTI XMXKaKiB i NapasunTiB, AKi 3MEHLYIOTb
YMCenbHICTb NoNynAUil, a e Befe A0 3MeHLWeHHA NoNynALil XMXakKiB, | ANHaMiy-
Ha piBHOBara B 6ioL,eHO3i BiIHOBMIOETLCS);

+  CAMOOp2aHI3ayis cucmemu — Lie BAACTUBICTb EKOCUCTEMM BMOPALKOBYBATN BHYTPILLI-
HIO CTPYKTYPY | GYHKLIOHYBaHHS, L0 3abe3neuyeTbca MexaHisaMaMu camoperynsdlii.
CninbHMMN O3HaKaMy eKOCUCTEM, Lo 3a3BMyall BUKOPUCTOBYIOTb ANA i eKono-

riYHOT XapaKTepPUCTUKMY, €:




a) 8U008A PiBHOMAHIMHICMb | CKNAf »KMBUX OPraHiamis;

6) cmpykmypa ekocucmemu, TO6TO CMiBBIfHOWEHHA B €KOCUCTEMI Pi3HMX rpyn
OpraHi3mis;

B) 6io/102iYyHAa NpOOYKMUBHICMb, WO OLIHIOETbCA 33 PO3MipamMy MEepPBUHHOI Ta
BTOPUHHOI Giomacu;

) J1aHYlo2U XUBJIEHHA Mad po32asyX)eHicmb mpogiyHoi mepexi, Wo 3abe3neuyioTb
MOTiK eHeprii yepes ekocucTemy Ta LWBUAKICTb KPYroobiry peyoBuH;

) MiHepanizauis op2aHidyHUX pewmox.

OTXXe, eKoCMCTeMM, HE3BAXKAOUM HA CBOKO Pi3HOMAHITHICTb,
MaloTb NOAiIOHI CTPYKTYpY, GYHKLIi, BNaCTMBOCTI 1 O3HaKW,
O BM3HAYaIOTbCA IX MOXOAKEHHAM Ta €BOMIOLINHUM NPU3HAYEHHAM.

Alk opraHi3oBY€eTbCA NOTiK pe4yoBUH, eHeprii Ta iHpopmalLii B ekocnucremi?
BcepeaunHi ekocuctemmn o6MiH PeUYOBUH Ta eHeprii 34iNCHIOETbCA 3aBAAKWN Aisinb-
HOCTi NPOAYLIEHTIB, KOHCYMEHTIB i peflyLieHTiB, MOB’A3aHUX MiX COO0I0 HalpPi3HOMaHIT-
HiWVMK 3B'A3KaMK, BU3HaYanbHUMK cepefq,
AKNX € mpodgivHi. Hanprknag, y nici ryciHb
CMOXKMBAE NUCTA, iX MOIJaloTb CUHULI, Ha
AKNX Monioe ACTpy6. Taka MOCNifOBHICTb
Ha3MBAETbCA TAHLIIOrOM XKMBJIEHHS, a KOXKHa
MNoro naHka — TpodiyHMmM piBHeMm. JlaHLior
JKUBJIEHHA (XapyoBKWI NaHLtor) — ye nocsi-
008HUL psAO0 Xusux OpzdHi3mie, NO8’a3aHUX
Xap4yosumu 38’A3Kkamu, AKUl 8i00bpaxae ne-
pedayy pe4o8UHU ma eHepeii 8 ekocucmenmi.
Mepwoto NaHKow BiNbLIOCT NAHLIOTB XKMB-
NEHHA € NPOAYLEHTN, AKMUN € aBTOTPOG-
Hi opraHi3amu. HacTynHi naHku TpodiuHumx
naHuoriB NocigatoTb reTepoTpodHi KOHCY-
MEeHTU: POC/TMHOIAHI, M'ACOigHI Ta BCeigHi
TBapuHW. PelsTKn opraHiamie we MicTATb
OpraHiyHi peyoBMHM 1 eHeprilo, ToMy
MOXYTb OYyTV BMKOPUCTaHi pegyLieHTamu.
Lle canpoTpodHi 6akTepii, rprbu i TBapUHW.
3a gKepenom HagxoOKeHHA eHeprii 4o
KOHCYMEHTIB NTaHUIOIM XNBNEHHA nogina-
I0Tb Ha MacoOBWLUHI Ta AeTpuTHi. [lacosuw-
Hi (a6o naHutorn BUigaHHs) — Le NaHutory,
AKi NOUYNHAIOTbCA i3 3eNIeHNX POCANH i 3a-
BeplwyTbCcA pefyueHTamm (Hanpuknag,
TpaBa — 3efIeHNI KOHWK — ALlipKa — AcTpyo6).
HAempumui (abo naHutorm  po3sulen-
NeHHA) — Le NaHuorm, AKi NoYynHalTbca 3
MepTBOI OpPraHiyHOi PEYOBUHU (PEeLUTOK)
i npofoBXylTbcA 6Ge3nocepefHbO pe-
gyueHTamu (Hanpuknag, onane nucTa
[OWOBUI YepB'AK — KPIT — nucnus) (in1. 66).

In. 66. JlaHUOr >KNBNEHHA:
1 — NACOBULHWIA; 2 — OETPUTHUN

§ 40. EkocncTemu, iX BNAaCTMBOCTI Ta XapaKTepUCTMKN

In. 67. TpodiuHa Mepexa LINPOKONNCTOrO
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Y 6yab-AKili ekocucTeMmi Pi3Hi NaHLIOM XKMBNEHHA He iCHYIOTb OKPeMO OfVH Bif
ofHOro, a popmyioTb mpoghiuHy mepexxy (in. 67).
OT1xe, GYHKUIOHYBaHHA eKocucTem 3abe3nedyeTbcs TPOdiUYHUMM
3B’A3KaMU, WO MOEAHYIOTb NPOAYLIEHTIB, KOHCYMEHTIB 1 peayLeHTiB
Yy NaHUIOMN N Mepexi »XNBNEHHS.

AKi 3aKkoHomipHOCTI PyHKLiOHYyBaHHA eKocucTem?

Ycim ekocrcTeMaM BlacTUBi 3aKOHOMIPHOCTI PYHKLIIOHYBaHHA, cepep AKNX BiaMi-
TMMO MPaBUIO €KONOTIYHOI Nipamign, 3aKOH OA4HOCMPAMOBAHOCTI NMOTOKY eHeprii Ta
3aKOH BHYTPILLIHbOI ANHAMIYHOI piBHOBArW.

EkocncTtemm icHyloTb 3aBAAKM 3aKOHOMIPHO OpraHi3oBaHOMY CriBBigHOLWEH-
HI0 NepsuHHOI (biomaca, CTBOPEHA 3a OAVHMLIO Yacy aBTOTPOGHUMU OpraHizmamm)
i 8BmopuHHOI (6ioMaca, CTBOPEHa 3a OAMHULIO Yacy reTepoTpodHUMK opraHizMamum)
6ionpodykKuyii, WO ficTano Ha3By NMpaBusia eKosnoriyHoil nipamign (3akoH nipamign
eHeprii P. JlingemaHa, (1942):

eKoJ102i4YHa e(heKmMUBHICMb KOXHOT HACMynHoi 1aHKu npubusHo 8 10 pasie meHwa
8i0 nonepedHbOI 8HACIOOK 8Mpam eHepzii Ha KOXHOMY MPOpiYHOMY pigHi.

lpadiuHO Le npaBuUIo MoXKHa 306pa3nTn y BUNALI Nipamign, CKnageHoi 3 okpe-
MMX 6510KiB. KoXeH i3 Lnx 6110KiB BiiMOBiAa€ NpoayKTUBHOCTI OpraHi3miB Ha MeBHOMY
TpodiuHOMy piBHI NaHulora xmBneHHa. OTXXe, ekoso2iyHa nipamioa - ye zpagiyHe
8i006paxkeHHA MPOIYHOT CMPYKMypU JIGHYI02a XUBJIeHHA. 3anexHo Bifl MOKa3HWKa,
NMOK/ajeHoro B OCHOBY, € Pi3Hi BMAW eKONOriYHMX Nipamig: nipamioa yucen, nipamioa
b6iomacu Ta nipamioa eHepair.

3aranbHy CNPAMOBAHICTb EHEPreTUYHUX NePeTBOPEHb B €KOCMCTEMAX XapaKTe-
pu13y€e 3aKOH OAHOCNPAMOBAHOCTi MOTOKY eHeprii:

eHepzid, Wo i ompumye ekocucmemd, nepeddemsCa 8 0OHOMY HaNPAMKY
8i0 npodyuyeHmis 00 KOHCyMeHmig | pedyyeHmis.

OcKinbKu i3 3BOPOTHUM MOTOKOM (Bif peayLieHTiB 4O NPOAYLEHTIB) HaAXOAUTb
Mi3epHa KinbKicTb Bif BUxigHOI eHeprii (He 6inbLw Hix 0,25 %), roBOPUTU NPO KPYyro-
006ir eHeprii He MOXHa. LIa 3aKOHOMIpHICTb iNOCTPYE APYrnii 3aKOH TEPMOLMHAMIKM:
Oyab-AKUN BUL eHeprii BPeLTi-peLlT NepeTBOPIOETLCA Ha TEMJIO.

3aKOHOMIpPHICTb, WO PO3KPUBAE MEXaHi3M EKOJNOriYHOro GanaHcy eKoCcucTeMm,
Ha3NBa€ETbCA 3aKOHOM BHYTPIilHbOI AWHaMiYHOI piBHOBarm eKocmcrem (3akoH
Pelimepca):

peyosuHU, eHepzis, iHpopmauis ma OUHAMIYHI AKOCMi NPUPOOHUX
ekocucmem nepebysarome y miCHOMy 83a€MO38'A3KY, 3a AKO20 3MiHd 00HO20
3 NOKA3HUKi8 HEMUHY4Ye Npu3800UMb 00 3MiH [HWUX 3d yMOBU
36epexeHHA 3aealbHUX 8/1lacmugocmeli cucmemu.

OTXe, NoAibHICTb eKoCcMcTeM MPOSBAAETLCA 1 MiTBEPAXKYETbCA
CNiNIbHUMWN 3aKOHOMIPHOCTAMU QYHKLIIOHYBaHHA.

RIANBHICTb

x//‘ CamocrTiliHa po60oTa Ha nopiBHAHHA. Mogi6HicTb 11 BigMiHHiCTb eKocucTem

MopiBHAlTe B po60oYOMy 30LWIKMTi 338 JONOMOrot Tabnuui Ha3eMHy 1 BOAHY Npu-
poAaHi ekocuctemn. 3pobiTb BUCHOBOK MPO MPUYUHU NOZIOHOCTI Ta BigMiHHOCTEN
BOAHUX i HA3EMHIX €KOCUCTEM.



O3Haka Osepo | LupokonucrTuia nic

MpocTopoBa CTpyKTypa

Buposwuin cknag i cTpykTypa

EkonoriyHa cTpyKTypa (BOBXMHa NaHLIOTIB XXMNBIEHHA 1
po3ranyeHicTb TpodiuHOI MepeXxi)

BionoriuHa NpoayKTUBHICTb (CepeHbOpPiIYHA NepBMHHA
npopaykuis Ta 6iomaca)

MiHepanisauia pewTok

Camoperynauis

CTivikicTb y yaci

bionoria + Neorpadisa. Ekocucremn i1 6iocdpepa

BiyHo3eneHi Oowoei mponiyHi nicu
BM3HAYaloTb eHepreTUYHNIN NoTeHuian nna-
HeTW, OCKIIbKM MatoTb Hamnbinbly 6iomacy
npoayueHTiB i MepBMHHY Npoaykuit. 3a-
rafibHOK OCOOGNMBICTIO TPOMIYHOIO [OLLO-
BOrO JliCy € HaA3BMYaNHO BeNKe PO3MaITTA
BUAiB POC/AVH i TBapuH. [le po3TawoBaHi ui
nicn? Aki ocobnueocTi GyHKLIOHYBaHHA Ta
3HaueHHsA ana 6iochepn?

CTABJIEHHA

bionorisa + Ximia. QAT i ekocucremn

KceHO6ioTVKYM i pagioHyKnian y TpodiuHMX naHuorax
€ HEe3MIHHMMWY, i TXHA KOHLUEeHTpaLif y po3paxyHKy Ha ofu-
HULto 6iomack cTae bGinbwoto. Llen epeKT HasnBaeTbCA 3a-
KOHOM KOHLEHTPYBaHHA PEUYOBUH Yy TPOdIUHMX NaHLorax.
Tak, y naHuory »nsneHHA 3 4-X naHoK KoHueHTpauia 0T
(mycTy) y TKaHMHax prnboigHMX NTaxiB 3pocTana B 1875 pa-
3iB. Yepes Te y CNKCKY CTIMKNX opraHiyHmx 3abpygHioBayis
(aHrn. persistent organic pollutants) ua pe4yoBunHa — Ha nepwomy micui. LLlo Take 4OT?
OOGrpyHTYyIiTe 3HaUeHHA 3adKOHY KOHYeHMpyY8AdHHA pe4y08UH Y mMpogiyHuUX AaHyo-
2ax 4NA NPaKTUKY roOCNofapoBaHHA NIOAMHN B MTPUPOAHUX eKOCUCTEMAX.

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIIO
1. Lo Take ¢yHKLiOHYBaHHA ekocncTemm? 2. Ha3BiTb O3HaKuM i BNacTMBOCTI €Ko-
cuctemum. 3. Lo Take TpodiuHi naHutorn? 4. Lo Take TpodiuHa mepexa? 5. Hasgitb
OCHOBHi 3aKOHOMIPHOCTI QyHKLioOHyBaHHA eKkocucTeM. 6. AK BigbyBaeTbCcA NOTIK
eHeprii B ekocmcTtemax?
7. Aki GyHKUiT, BNacTMBOCTI Ta XapaKTepUCTMKN ekocncTem? 8. AK BifOyBaeTbCa 06-
7 -9 | MiH peyoBUH, eHeprii Ta iHpopMmaLii B ekocuctemi? 9. fIKi 3aKoHOMipHOCTI dyHKLio-
HyBaHHA ekocmcTem?
10. Ha KOHKpeTHOMy npuviKnafi fanTe XxapakTepucTuKy ¢yHKLiOHyBaHHA eKo-
cnMcTemMm.

§ 40. EkocncTemu, iX BNAaCTMBOCTI Ta XapaKTepUCTMKN

10-12
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Ekocucmemam, AK i ycim npupoOHUM 06’ekmam, 871acmusi 3aKOHOMIpHI 3MiHU 8 Yaci.
0. A. 3106iH

§ 41. EKOJIOrIYHI CYKLECII AK MPOLLECU CAMOPO3BUTKY
EKOCUCTEM

OCHOBHIi NOHATTA i KNtoyoBsi Tepmiln: EKOJIOMYHI CYKLIECIT.

MpuraganTte! Lo Take ekocuctemn?

"N 3HaliomTecs!

3aBaskyM  GaraTopiuHMM  JocChi-
IPKEHHAM aMepUKaHCbKM 60oTaHik @pe-
Oepik Eoeapd Knemenmc (1874-1945)
chopmynioBaB y 1916 p. KoHuUenuito poc-
NNHHWX CyKLecCin, Wo AoBena CBOE NpaBo
Ha icHyBaHHA. Ha yecTb HayKoBLA Ha3BaHO
LinMn pig pocanH 3 poanHN TOBCTAHKO-
BUX — pif KnemeHTcia. Ha cborofHi Teopia eKonoriyHmx cyKuecinn € OAHUM 3 HaMBaX-
NUBILLIWX y3aranbHeHb B €KONOTil. Y YHOMY CyTb CyHaCHOrO BUEHHA NPO CyKLecii?

3MICT

flke 3HaYeHHA Ta eTanu cyKuUecin?
EKOJIOTIYHI CYKUECII (Big nart. suc- ogo- | barato-

cesio — HaCTYMHICTb) — CNpAMOBAHi noci- Z‘;:i' ';';'2“'133;'

008HI 3MIiHU Y2pyno8aHb Op2aHi3Mie Ha  PocMHy| iTpasn
nesHil 0inaHui cepedosuwid, Wo Npu3eo-
0smb 00 8i0HOBJ/IeHHA abo nepemeopeH-

HA ekocucmem 8i0N0BIOHO 00 NPUPOOHUX

ymos. [ocnifoBHICTb ekocucTem, Wo 3Mi-

HI0IOTb OAHAa OAHY B MpoLeci cyKuecii, Ha-

3UBAETbCA CYKUeciliHOIO cepi€lo, a OKpemMa

ekocucTema — cmadiero cykuyecii (in. 68). In. 68. MpuKnaay cyKkUecinHnx 3miH
Ham3zaranbHilwymy eTanamm eKonoriy-

HUX CyKLIeCin € Taki.

- Etan nepeuHHo20 3aceneHHs. [lpouec cyKuecii MOYMHAETbCA i3 3aceneHHA
NUWaNHYKaMK, HAXYUMN Tprbamin (MepBUHHI CyKLecii) i pociMHamn (BTOPUHHI
cykuecii). 3rogom Ha Luux ainAaHkax GopmMyoTbca abo BifHOBNIOTHCA 300L,eHO3M
Ta MikpobioLeHo3M.

« Etan ¢opmyBaHHA nioHepHuUX yepynoedHsb (yrpyrnoBaHHA OpraHi3mis, AKi icHy-
I0Tb Ha MOYaTKY CyKLecin). BoHW, AK npaBuno, HeCTiNKi, i3 HE3HAYHVM BUAOBUM
Pi3HOMAHITTAM, HECKNAAHUMUM NaHLIoraMu >XUBNEHHSA, CllabKo MiHepanisaui€to
peLToK ToLo.

«  Etan popmyBaHHA NPOMIMKHUX y2pyNoBadHb, AKi TaKOX € HECTINKUMW, ane B HMX
36inblUYETbCA BUAOBE PI3HOMAHITTA, PO3rany»KyTbca TPOodiuHi MepeXi ToLo.

- Etan dopmyBaHHA 3pinux (KnimakcHux) ekocucmem 3 BUCOKAM CTyMNeHeM
CTiINKOCTi, HaNbinbWym BGiOPI3HOMAHITTAM, MaKCUMasNbHOW KinbKicTio 6iomacy,
36anaHCcoBaHiCTIO NpoLeciB NpoayKLii i MiHepanisauil.

Monopgwia 3pinuin
COCHOBWI ic| Ay6oBMiA Nic




OTKe, NOCTIMHI 3MiHK cepefoBULLia XUTTA BeAyTb OO CYKLECiN, KiHLEeBO
METOI0 AKUX € OCATHEHHA CTabiNbHOro CTaHy.

AKi npyuuvHM 1 TUNN cyKuecin?

MprYnHaMK CYKLECi MOXYTb 6y TW: 3MiHM KNiMaTy, TPUPOAHI KaTakni3Mu (ByKa-
HW, 3eMNIeTPyCK, MOBEHI), AiANbHICTb NOANHN. Baxknnee 3HaUEHHA B CyYacHiln eKoso-
rii HApAETbCA GIOTUYHVM YMHHVIKAMU: BUAW OPraHi3miB CyKLECiIHOro yrpynoBaHHs
3[aTHi 3MiHIOBaTV YMOBW iCHYBaHHA iHWMX BMAIB. Y GinblUOCTi BUNagKiB pyWwiiHUMM
UYMHHVKaMM 3MiH | PO3BUTKY HECTINKUX eKOCUCTEM € He306a/1aHCO8AHICMb Kpy20006i2y
peyYOo8UH | 3MeHWeHHs 8U008020 biopi3HOMAHIMMA.

CyKuecii 6yBatoTb noginbHUMU (TPYBaOTb YNPOJOBXK TUCAYONITb | 4ecATKIB TUCAY
POKiB), cepedHiMu (ynpoAOBXK CTONITb) i WeUOKUMU (YyNPOAOBK AECATUNITb). 3anex-
HO Bify NPUYNHN BUHWKHEHHA CYKLIeCii MOAiNAoTb Ha ABa Tunu: 1) eH0ozeHHi (asmo-
2eHHi) — BinbyBalTbCA 3 BHYTPILLHIX NPUYMH (HanpuKnag, YTBOPEHHA HOBUX BUAIB);
2) eK302eHHi (as102eHHI) — BUHVKAOTb Nif Ai€0 30BHILWHIX YAHHUWKIB (HanpuKknag, 3a-
COJIeHHs, MiATONNEHHA, BCENIEHHA UyXopigHux Bugis). Cykuecii MoXyTb 6yTu: npu-
pOOHUMU (HanpuKnag, BUHMKalOTb BHACNIAOK NIAHATTA abo omnycKaHHA cyxopony) i
aHmMponozeHHUMU (HanpuKnag, BHacifoK BUPYOYBaHHA Nlicy, pO30ptoBaHHA cTeny).

3a ocobnmBocTAMY GOPMYBaAHHSA CYKLLECiT MOAINAIOTb Ha NEPBUHHI Ta BTOPWHHI.
MepeuHHI cyKkyecii - Le nosBa i PO3BUTOK YrpynoBaHb y MicLAX, fie iX paHille He 6yno
(Hanpuknag, Po3BUTOK EKOCUCTEM Ha CKeNlbHMX Nopofax, 3CyBax, BigMIIMHaX PiYOK,
BYJIKaHiYHMX OCTPOBax). BmopuHHi cyKkyecii — ue BiAHOBNEHHA NPUPOJHUX Yrpyno-
BaHb MiC/1s MEBHUX NOPYLUEHb (HanpuKiag, BiGHOBEHHSA NiciB Nicnsa noxex abo Bu-
pybyBaHHsA, cTeniB — NicnsA po30ploBaHHA).

OTKe, eKONOriYHi CyKLecii € MexaHi3MamMmun NOABU, PO3BUTKY,
CaMOOpraHi3auii Ta CamOBIgGHOBIEHHA €KOCUCTEM.

Aki 3akoHOMipHOCTI cyKuecin?

3Haun gMHaMIKy 3MiH OCHOBHMX MapameTpiB eKOCUCTEM, MOXKHA BM3HavaTh iX
CTIMKICTb A0 AiT 30BHILHIX YAHHUKIB, BUABAATU HEraTUBHI TEHAEHLIT Y PO3BUTKY, BU-
3HayYaTN MOXJIMBE aHTPOMOreHHe HaBaHTaXEeHHA Ha eKOCUCTeMM TOLLO.

AKi >K OCHOBHI 3aKOHOMIPHOCTI CyKLIeCin?

Y 1884 p. dpaHuy3bKkuii Ximik i disuk A. ne LLatenbe (1850-1936) cdopmynioBas
3aKOHOMIipHicTb (npuHyun Jle Llameneoe), 3rigHo 3 KO 6y0b-AKUU 308HIWHIU 8NIUS,
wo 8UB0OUMb cuCmeMy 3i CMAaHy pieHOB8d2u, BUK/TUKAE 8 Uili cucmeMi npoyecu, wo
Hamazaromecsa nociabumu 308HiwHil 8naus i nogepHymu cucmemy 00 NOYAMKOB020
DiBHOBAXHO20 CMAHY.

MoxknuBicTb Nnepexofy HeCTINKOT eKOCMCTeMM A0 CyKLEeCINHOMo CTaHy BU3HAYa€ETb-
CA 3dKOHOM 00HO020 8i0COMKA: 3MiHA eHep2eMmUKU npupoOHOi cucmemu 8 mexax 1 %,
AK Npasusio, He 8UBOOUMb eKOCUCMeMy 3 PiBHOBAXHO20 CMAHY, i HABNAKU. 3MiHa NMOTOKY
eHepriiy 6ioreoueHo3i 6inbL HiXK Ha 1 % AK y 6iK NOro 3MeHLIeHHS, TaK i B 6iK 36inbLueH-
HA BMBOAWTb €KOCMCTEMY 3 KNiMaKCy 1 NepeBOAUTb 1T B CyKLEeCinHUIM cTaH. MNpun ubomy
yepes BeNMKY KiNlbKiCTb YUNHHKKIB, L0 B3aEMOSit0Tb, 34e6inblIoro He MoXHa nepepaba-
yeHe, AKOro xapakTepy Habyae cyKuecia — nporpecytyoro abo perpecytyoro.

3rifHO 3 npasusoM MAKcuMyMy nomoky eHepaii cykuecia 8i0bysaembcsa 8 Ha-
npami pyHOameHmManbHO20 3MiujeHHs NOMOKY eHepzii 8 6ik 3pocmaxHs it Kinekocmi 3

§ 41. EKONoriyHi CyKLecii AK NpoLecy CamopO3BUTKY EKOCUCTEM
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Memoto niompumku cucmemu. Cykuecii BelyTb O 3pOCTaHHA Giopi3HOMaHITTs, ane
nnLwe A0 KiMaKCHOI CTagil.

OTXe, y 3B'A3KYy 3 TUM, O EKOCUCTEMN € AMHAMIYHMMU, MPOrHO3YBaHHA iX
CTaHy N BU3HAYE€HHA 3aKOHOMIPHOCTE PO3BUTKY € BaKNMBMM 3aBAaHHAM
€KOJIOTil.

BIANbHICTb
X/‘ CamocTinHa po6oTa. XapaKrepuctuka cyKuecii

KnacmuHum npuknagom  cykuecii
€ 3apOCTaHHs 03epa I NepeTBOPEHHS
noro Ha 60510TO, 3roAOM — Ha NyKU 1 fic.
CxapakTepusymnTe U0 CyKuecilo 3a nna-
HOM: 1) eTanu po3BUTKY; 2) NPUYMHM BU-
HWUKHEHHS; 3) Tun; 4) 3HaYeHHA.

bionoria + Maneoekonoria. Jlicn Ta 6ionoriuHa eBoniouis

Cepep ycix TMNiB HA3eMHMX eKOCUCTEM HaMMOLINPEHI-
LWMMK | HalLiHHIWKMK € Nicn. Ha intocTpauii 306paxeHo
HalpaBHiWmMi nic (6nnsbko 390 MAH POKiB), BIATBOPEHUN
Ha OCHOBI BUKOMHUX PeLuTokK 3 okonuub linboa (Hblo-l7lop|<,
CWA). Ui nepwi nicn BUHNKNN B [EBOHI Naneo30MCbKol
epw. Ix NosABa € OfHIEID 3 HAMBAXNMBILLMX EBOMIOLINHIX
nogin B ictopii 3emni. AKi Aepesa yTBOptoBany nepLui nicn?
B Akunx Hanpamax Bigbysanuca ui gaBHi cyKuecii?

CTABJIEHHA

AmepukaHcbKkuii ekonor B. E. Wendopa, aBTop 3aKo-
Hy TONePaHTHOCTI, BXMB Liell BMpa3 3 apabCcbKoi Kasku
«Ani-baba i copok po36ifHKKIB» y TakOMy CeHCi: «KoH-
yenuyia poc/IUHHUX CyKyecil € mazidHoto ¢gpasoto “Cezam,
8iokpulica!” ona yciei npulidewHbOl HayKU, CNPABXHbOI
magna carta maliibymHeoi nepcnekmuguy. A 1o Take «ce-
3aM» y 0OTaHiLi, KyniHapii, CinbCbKOMYy rocrnopapcTsi?
MoACHITb 3HayeHHA 3aKOHOMIPHOCTeN cyKuecii agna Ai-
ANbHOCTI NIOQUHN.

PE3YJIbTAT

Tema 7. EKOJOTIA

3aBAaHHA AnA camo KOHTPOJIo

1. o Take ekonoriyHi cykuecii? 2. HaBeaitTb npuknagm cykuecin. 3. Ha3BiTb oc-
HOBHI NPUYMHN CyKuecin. 4. AKi cyKuecii Ha3nBaloTb NEPBUHHUMMN N BTOPUHHUMIN?

1-6 . . . . - .
5. Ha3BiTb 3aKOHOMIpHOCTI cyKLecili. 6. Ha3BiTb ranysi 3acTtocyBaHHA 3HaHb NpoO
cyKuecil.

7.9 7. flke 3HauYeHHA Ta eTanu cykuecin? 8. AKi NpuUYMHM 1N TUNK cyKuecin? 9. AKi 3aKko-

HOMIPHOCTI CyKuecin?
158 10-12 | 10. Ha KOHKpeTHOMY NpuKnaAi MOACHITb 3aKOHOMIPHOCTI GOPMYyBaHHA CYKLIECilA.




Kynemypa nioouHu 3a8xxou Guwiia NopyY 3 Kysibmyporo NOJIs.
K. A. Tumipsases

§ 42. ATPOEKOCUCTEMU, OCOBJIUBOCTI CTPYKTYPU
I ®YHKLIIOHYBAHHS

OCHOBHIi NOHATTA 1 KMovoBi TepmiHn: AFTPOEKOCUCTEMU. Arpoekonoris.
AnbTepHaTVBHe 3eM1Iepo6CTBO.

MpurapanTe! Lo Take WTyyHi ekocuctemm?

s BctynHa BnpaBa

Y CBiTi MacoBO BMPOLLYIOTb NnLe
90 BMAiB POC/IVIH, @ OCHOBHY Macy POCIUH-
HUX Xapy4yoBUX MPOAYKTIB AaloTb He Binblu
HiXk 20 BMAiB, 14 3 HUX HaneXaTb [0 ABOX
POAVH — 3NaKoBUX i 6060BUX. [O XNiGHMX
3/1aKOBMX JIIOACTBA HanexaTb nuwie 7 Kynb-
Typ. Ue nweHnusa, puc, Kykypyasa, »K1UTo, @ TakoXK AYMiHb, OBEC i NpOCo, WO 1 yTBOPIO-
I0Tb MepeBaXkHy GiNbLWiCTb arpoeKoCcUcTeEM. A UMM arpoeKOCUCTEMM BiIPi3HAOTbCA
Bif, NPUPOAHNX eKocuctem?

3MICT

Aki ocobnuBocTi cTpyKTYypu i GYHKLiOHYBaHHSA arpoekocucrem?

ATPOEKOCUCTEMMW - uye wmyyHi ekocucmemu, cmeopeHi l0uHo 0719 om-
PUMGAHHA cinbcbkoeocnodapcokoi npodykuyil. Lle nons, wTyyHi nacosuwa, ropoau,
cafn, BUHOTPagHUKN, ATIQHUKK, KBITHWKK, niconapkosi cmyrn (in. 69). BignosigHo
[10 3aKOHIB 3arasibHOi eKosorii akpoekocucTeMn HecTabinbHi. CTabinbHOCTI, WO TakK
HeobxigHa A5 rocnoAapCbKoi CTIMKOCTi arpoeKoCUCTEM, 4OCATAOTb iHLWM LIAXOM —
BKNaJeHHAM [OOAaTKOBOI aHTPOMOreHHo! eHepril. | Wo npocTiwa arpoekocncrema,
To GifiblUe BOHA BMMara€ Takoi eHeprii y BUrnagi npawi, BHeCeHHA Jo6puWB, necTuyu-
niB Ta iH.

ArpoeKkocucTemn NOPIBHAHO 3 NMPUPOAHUMU
ekocmcTeMamn Bipi3HAIOTbCA 3HAYHUM CMpo-
LEeHHAM CTPYKTYpuW Ta ¢GyHKUioHyBaHHA. OpHiei
3 BM3HauYanbHNX OCOBMBOCTEN WITYYHUX €KOCU-
CTEM € MepeBaXkaHHA OfHOro abo feKinbKox fo-
MiHaHTHUX BUAiB OPraHiamiB (MOHOKYNbTypM), WO
NMO3HAYaAETLCA Ha AOBXWUHI TPOdiUHUX NaHLtoriB,
CKNTAAHOCTI TPOdiUHMX Mepex Towo. Y Takux
eKoCcuCcTeMax Ai€ MepeBaXkKHO LWTYYHUN [o6ip.
Y uinomy AnAa arpoekocuctem xapakTepHi Taki
0CobNMBOCTI: nocmiliHe BUTyYeHHA 3 azpoeKo-
cucmem opzaHiyHOI peyosuUHU, 3a/1eXHiCMb iCHY8AHHA 8i0 OiabHOCMI OOUHU, hepe-
B8AXXKAHHA POCJIUH | MBAPUH, AKi € NPOOYKMOM cesleKkyitiHoi 0iaslbHOCMI, HU3bKe 8udo8e
pi3HOMAaHimms, po3iMKHeHicMb 6ioXiMiYHUX UUK/Tie Ma iH.

ArpoeKkocmcteMn iCHYIOTb He i30/1bOBaHO Bif 3arajlbHOro NPUPOAHOro cepeno-
BMLA. BOHM 3a3HatoTb BNAMBY NPUPOAHNX EKOCUCTEM | HEOPraHiYHOro cepefoBuLLa

In. 69. MweHnyHe none
AK NpUKNag arpoekocmcTemm

§ 42. ArpoekocrcTeMu, 0CO6IMBOCTI CTPYKTYPU 1 GYHKLiOHYBaHHSA

159




Tema 7. EKOJOT A

160

3emni. CTBOPIOKOUY LWITYYHI EKOCUCTEMMU, NIOAMHA MAE PO3YMITKM iXHi 0cobnmBoOCTI Ta
opraHi3oByBaTu aHAWAdTN TaKUM YMHOM, LWO6 He NopyLlyBanach cTabinbHicTb Npu-
POAHUX BENINKMX €KOCUCTEM.

OTKe, arpoeKoCncTeMn MatoTb Ti Cami CTPYKTYPW, YMOBU iCHYBaHHA,
WO 1 eKoCcucTemu, ane nosbaBneHi Takux BNacTUBOCTEN,
AK CTabinbHiCTb i CTINKiCTb y yvaci.

AKi ocHOBHi ekonoriuHi npo6nemun cyyacHoro semnepo6crea?
Arpoekonoria — po30ii ekos0zil, Wo 8U8YA€E B3AEMUHU OP2aHi3Mi8 3 YUHHUKAMU

008KiNIA Yy npoyeci CinbCcbKkoeocnodapcbko2o 8upobHUymMed. Hansaxnueiwe 3aBgaHHA

Lboro po3giny — po3pobneHHA MeTopiB, AKi 3abe3neunnu 6 BUCOKY NPOAYKTUBHICTb

yriflb Ta OTPUMAHHA €KONOriYHO YNCTOT NPOAYKLIT 3 HAMMEHLWMMN 3aTpaTamMm eHepril.
TpaguuiiHe cinbCbKe rocnofapcTBO FPYHTYETbCA Ha MPUHUMNAX iHTeHCcMbiKa-

Ui, FONOBHVIMYN KOMMOHEHTaMU SIKOTO €: BMKOPWCTaHHA JOOPUB, LWIMPOKE 3aCTOCY-

BaHHA MNeCcTUUMAiIB, 3POLWEHHA, 3aCTOCYBaHHA iHTEHCUBHUX COPTIB, iHAYCTpianbHi

TEeXHOJOTii Ta iH.

OCHOBHUMM eKONOTiYHMMM NpobieMamMm CyyacHOro 3emnepobcTaa e:

e Ccnycmesil08aHHA 3eMesib — ferpafaulia 3emesb Yy NoCyWInBUX AiNIAHKaX 3eMHOI
NnoBepxHi, Wo BiAOYBaEeTbCA M Ai€0 NPUPOAHNX (3MiHM KNimaTy, BogHWUIA fedi-
uuT) @60 aHTPOMIYHMX (HagMipHe BUMNacaHHA, BUPYOyBaHHA NiciB, 6yaiBHMLTBO
[Opir TOLO) YNHHUKIB;

e eposiAarpyHmy - npouec pyHyBaHHA 1 3HULLEHHA FPYHTOBOrO NOKPWBY Mif Ai€io
BOAM (BoasHa eposif), BITPy (BiTpoBa epo3is), nepesunacy, To6To HagMipHOro
BMUMNacaHHA (MmacoBulyHa epo3if), 3pOoLeHHA (ipuraliiHa eposis), NPOMUCNOBOT
JiANbHOCTI (TeXHOreHHa epo3is);

e 30COJIeHHA IPYHMY — HaKOMNYEHHA B MOro BEPXHiX LWapax Cofi, WO BUHMKAE Nig
Li€10 'PYHTOBUX i NOBEPXHEBUX BOA, HAAMIPHOIO NOANBY, HAAMIPHOTO 3POLUEHHS;

e nidomonneHHA ma 3a6os104y8aHHA — 36inNblueHHA BMICTY BOAW B FPYHTI BHacCHi-
[OK 3MiHW FiAPONOriYHOro pexnmy TepuTopii;

e 3a6pyOHeHHsA rpyHMi8 — HAAXOLKEHHSA N HAKOMMNYEHHSA B FPYHTI CNONYK BarKKMX
MeTanis, NecTULMAIB, PagioHyKNigiB, WO NO3HaYalTbCA Ha POAIOYOCTI FPYHTIB 11
340pPOB'T NIOANHM;

e BUCHAXeHHA Ir'pyHmy — 306igHeHHA I'PYHTIB Ha BMICT rymycy (perymidikauis),
Kanbuito (gekanbuiHaLis) Ta iHWWX eNeMeHTIB XUBNEHHA POC/INH;

e 3abyp’AaHeHicmb yei0b — nowmpeHHA abopureHHNX (WMprya 3BrUYanHa, ocoT
NosIbOBUI POXKEBWUIA), iIHBa3iMHMX (raniHcora ApibHOKBITKOBA, aMOpo3ia NonMHO-
nuncTa), CTiKKx Jo repbiumgpis (noboga 6ina, 6epeska nonbosa) BUAiB Oyp'sHiB,
WO 3HUXYE BPOXKAMHICTb i AKICTb NPOAYKLiT, € MPUUYMHAMMN OTPYEHHA TBAPWH i
3aXBOpPIOBaHb tofel, NoWNPEHHA NapasnTiB POC/H.

OTXXe, arpoeKosoris Ma€e CTati 060B'A3KOBUM CKagHUKOM
CYYaCHOro eHepro3bepexyBanbHOIO, Maso3aTPaTHOro
N I'PYHTO3axMCHOro 3eMnepobCTBa.

AKi wnAXu nigBVLLEeHHA NPOAYKTUBHOCTI arpoekocucrem?
OCHOBOIO CyYyacHOro 3emsiepo6CTBa MatoTb CTAaTU 3aKOHMW €KOJOTil Ta EKONOTiYHO
06r'pyHTOBaHi 3axoau.



QOimomeniopayia. na nigBULWEHHA NPOAYKTUBHOCTI arpoOekoCMCcTeM 34iNCHI0-
I0Tb OCYLUEHHS i 3pOLIyBaHHA I'PYHTIB, MPOBOAATb 60POTbOY 3 €po3i€lo (3MiLHEHHSA
CXWNiB, CTBOPEHHA NiCOCMYT, 3aNyryBaHHA KONMMULIHIX TOPP'AHUKIB TOLLO0) 3a JONOMO-
rot0 POCJIVH.

CigeosmiHa. Lle npouec yepryBaHHA KynbTyp Ha TOMy camOMy MOAi yNpoaoBX
TpvBanoro 4yacy. HaneaxnmBiwa ymoBa 3aCTOCYBaHHA CiBO3MiH — Lie pPO3MilleHHA
CiNbCbKOrocnogapcbKmx KynbTyp No Kpawmx nonepegHukax (Hanpuknag, Kpawmmm
rnonepefHVKamMn KyKypyasun € 3epHo6000Bi, siki 36arauytoTb FPYHT a30TOM, a TakKOX
KapTtonns). [MepcneKkTUBHYM HaNpPsiIMOM € PO3PO6JIEHHS METOAIB CYMICHOTO BUPOLLY-
BaHH#A [BOX ab0 AEKINbKOX KyNbTyp Ha OfHI AinAHLi.

3acmocyeaHHa cudepamie (3eneHux fobpms). Lle Ti pocnuHm (pepbkKa, ripumnus,
NIONWH, OBEC, FOPOLLOK), WO iX TMMYaCOBO BUPOLLYIOTb Ha BifIbHUX AiNAHKAX FPYHTY
3 MeTO MONIMNLWEeHHA CTPYKTYPU FPYHTY, 36arayeHHA a30ToM Ta MPUrHiYeHHs poc-
Ty 6yp'aHiB.

be3gideanvbHy opaHKy IpyHmy peKOMeHAYETbCA MOYeproBo 3amiHioBaTh Tpa-
avuiiHoto. Takuin cnoci6 06pobiTKy 3axuLiae IpyHT Bif eposii. 3 MeTolo 36epeXKeHHsn
poZouoCTi 3eMenb Aito Lboro 3axofy Tpeba MiHiMi3yBaTH, W06 BaXKa TEXHIKa He pyit-
HyBaJia Moro CTPYKTypy.

Hoei mexHonozili eupouwjy8aHHsA CiNnbCcbKo20CN0OAPCbKUX POCAUH i mea-
puH. CbOrofHi B CBiTi BMPOBaXylOTb Kiflbka HanpsAMiB afibTepHATUBHOIO 3emJe-
po6cTBa: opraHiuHe 3emMnepobCcTBO, bGioAnHamiuHe 3eMnepobCcTBO, GiOIHTEHCMBHE
MiHi-3emMnepo6CcTBO, Masio3aTpaTHeE CTasie 3eMy1Iepo6CTBO, EKOMOTiYHE 3eMNePOOCTBO,
nepmMakynbTypa. Bce 6inblue 3acTocoByioTb KOHMypHe 3emsiepobcmao (bopmyBaHHA
nonis BiANOBIZHO [0 KOHTYpiB MEBHOro TWUMY IPYHTIB), ddanmugHe poCAUHHUYMBO
(ynpaBniHHA POCTOM i PO3BUTKOM KyNbTYPHUX POCANH Ha OCHOBI iHdopMmaLii npo
CTaH POC/IVH Y KOXHUI faHNI MOMEHT), Op2aHiyHe 3eM1epobcmeo (3 NOBHOIO BigMO-
BOIO Bifj MiHEpanbHUX JOOPKWB, OTPYTOXiMiKaTiB).

3acmocysaHHA 3akpumux a6o KpanJluUHHUX 3powyeasbHUX cucmem. B oso-
YiBHULTBI 1 KBITHUKAPCTBI LUNPOKO BUKOPUCTOBYIOTb TEMNML, NAPHUKK | MeToan BU-
pollyBaHHA oBoYiB 6e3 I'pyHTY — 2i0pONoHiKY (AK cybCcTpaT BUKOPUCTOBYIOTb rpasiid,
3pOLUYBaHUN PO3YMHAMK CONell) Ta aeponoHiKy (KOpiHHA nepioAnYHO 06MPUCKYOTb
pO3YMHaMK MiHepanbHUX conen).

lUle omHuM 3axogom cTabinisauii CiNbCbKOrocnodapcbKux Yrifb € LIMpPOKe
enpoeaodkeHHs 6ioso2iyHUX Mmemodie 6opomb6uU 3i WKiAHNKaMK, XBOpobamu Ta
6yp’aHamun.

OTXKe, cnupalYncb Ha 3aKOHW eKONOrii, MOXHa pO3B’A3yBaTu
eKonoriyHi npobnemn Cy4yacHOro CiflbCbKOro rocnofapcTsa.

RIANbHICTb

3aBAaHHA Ha NOPIBHAHHA

MopiBHAITe 3a gonomorot Tabnuui B poboyomy 30LWKNTI MPUPOLHI eKocucTemu
Ta arpoekocuctemu. ChopmyntonTe BUCHOBOK NPO iXHIO CTINKICTb Y yaci.

O3HakKa MpupopaHi ekocucremun ArpoeKkocucremu

Tun ekocucTem (3a CTINKICTIO)

I'Ipwlem BUHUKHEHHA

§ 42. ArpoekocrcTeMu, 0CO6IMBOCTI CTPYKTYPU 1 GYHKLiOHYBaHHSA
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O3Haka MpupopaHi ekocucremun Arpoekocucremu

BugoBse 6iopisHOMaHITTA
Kpyroo6ir pe4yoBuH

TpodiuHi naHuor n mepexi
CTyniHb 6ionpoAyKTUBHOCTI
Camoperynsauin

[xepeno eHeprii

Kpyroobir peuoBuH i NoTik eHepril
MaHiBHa popma fobopy
Bionorisa + CycninbcTBo. 3eneHa peBonioLis i1 CinbcbKe rocnofapcTBo

«3eneHa peBonoLiA» — KOMMIEKC 3MiH Y CiflbCbKO-
My rocnofiapcTBi 6inbLOCTi KpaiH CBITY, Lo NpuBenu 1o
3HaYHOro 36iNblUeHHA CiNbCbKOrOCNOAapCbKOi NPoAyK-
uii. Lis arpapHa peBoniouis BKntouana B cebe akTBHe
BVBEAEHHSA GiNbll NPOAYKTUBHUX COPTIB POC/VH (3ae-
6iNbLIOrO MLWeEHWLi, PUCY N KYKYPYA3W), PO3LWMNPEHHSA
ipvrauii, 3acTocyBaHHA Ao6pMB, NECTULMAIB, CyYaCHOI
TeXHIKW. «3efieHa peBoNoLifA» HEOLHO3HAYHO BMJINHY-
na Ha arpocdepy 6aratbox KpaiH i KOHTUHeHTIB. OLiHITb
3HaUYEHHA «3efIeHOT peBonoLil» AnA CycninbCcTBa 1 Ha-
BKOJINLIHBbOrO CepefoBuLLa.

CTABJIEHHA

bionorisa + lusanH. lMepmakynbTypa B npucagu6Homy rocnogapcrsi

MNepmakynbtypa (Big aHrn. permanent
agriculture — cTane cinbcbke rocnoaapcTBo) —
niaxig A0 NPOEeKTYBaHHA CTanuxX CUCTem i
cucTema  BefeHHA CilbCbKOro  rocrnopap-
CTBa 3 MiHIManbHMMKM 3aTpaTamu npawi 1 6e3
3aBfaHHA WwKoamn goskina. OcHoBa nepma-
KynbTypu — rpamoTHe ¢dyHKLioHanbHe npo-
eKTyBaHHA (Ou3alH) KOMMOHEHTIB, 3 AKUX
OyLyETbCA KOHKPETHa CTasa cucTema (ropog, npricagnbHa finsaHka, napk). [joseaito He-
00XiAHICTb BEAEHHSA CiIbCbKOrO rOCNofapcTBa B rapMoHil 3 MpYPOAHMM MpoLecamu.

PE3YJIbTAT

3aBAaHHA AnA camo KOHTPOJIo

1. o Take arpoekocuctemu? 2. HaBegitb npuknag arpoekocuctem. 3. Lo Take
arpoekornorifa? 4. flke 0OCHOBHe 3aBfaHHA arpoekonorii? 5. LLlo Take anbTepHaTnB-
He 3emsiepobcTBo? 5. HaBepiTb MpuKnagnm HOBUX TEXHONOTiM anbTepHaTUBHOMO
3emnepobcTea?

7. ki 0co6NMBOCTI CTPYKTYpY 1 GYHKLIOHYBaHHA arpoekocmctem? 8. AKi OCHOBHI
7-9 |eKkonoriuHi npobnemun cyyacHoro 3emnepo6cta? 9. AKi WNAXM NiABULLEHHA MPO-
AYKTUBHOCTI arpoekocmctem?

10-12 10. JoBepfiTb HEOOXiOQHICTb BeAEHHS CiNbCbKOro rocnofapcTBa B FapMOHil 3

NPUPOLHMMU NPOoLiecamu.




biocghepa asnse coboto 060/10HKY XUMMs — 0671aCMb iCHYBAHHA XUBOT pedo8UHU.
B. |. BepHaocekuli

§43. BIOCOEPA AKNTOBAJIbHA EKOCUCTEMA,

Il CTPYKTYPA TA MEXI

OCHOBHi NOHATTA 11 KnouoBi Tepminn: EIOCOEPA. MOTIK EHEPTII Y BIO-
COEPI. YKnuBa peuoBuHa.

MpurapanTe! Lo Take 6iochepa?

"N Momipkyiite!

B. I. BepHadcbkuli pyxe 6arato 3po-
6vB AnA BigpoAXeHHA YKpaiHu. BiH 6ys nepwum
npesngeHToMm AKagemii HayK, 1oro im’Am Ha3BaHO
HauioHanbHy 6i6nioteky YkpaiHu. Ha gymky Bue-
HOrO, HEMUHYYUM € E4VHO NPaBUbHUI Nigxig no
6iocdepu K o UinicHoT rnobanbHOT eKocucTemu.
LlikaBo, yomy?

3MICT

Ali cTpykTypa, Mexi Ta oco6nuBocTi 6iochepu AK rno6anbHOI
ekocucremu?

BIOC®EPA - ocobnusa 060/10HKa 3eMi, HaceneHa Xugumu icmomamu. Oocni-
IXeHHAMYK biocdepu 3alimaeTbea biocgheponoeis.

Crpyktypa 6iocdepu Bknouae abioTMUHUA Ta BGIOTUUHWIA KOMMOHEHTH, LIO
nos’si3aHi 6ionoriyHo Mirpauieto XimiuHMX eneMeHTiB | peyoBUH. biocdepa oxonntoe
Tpu reosnoriyHi 06onoHKM — nitochepy, atmocdhepy Ta rigpocdepy. CTPYKTYpHUMM
enemeHTamu 6iochepu € 7 TmniB peyoBuHU: 1) xusa (CyKymnHiCTb yCix opraHi3miB Ha
3emni); 2) biozeHHa (peyoBUHa, O YTBOPEHA 1 NepepobitoBaHa opraHiamamum (Byrin-
nA, HadTa, KUceHb aTmocdepu Towwo)); 3) KocHa (abioTnUYHa PEYOBKMHA, WO YTBOPEHA
6e3 yuacTi XuBoro, To6TO NnaBa, Nonin ByNKaHiB); 4) 6iokocHa (bioreHHo-abioTMuHa
pevoBrHa, NPOAYKTY PO3Knagy i nepepobKn KOCHOI peYoBUHU opraHiamamu, TO6To
I'PYHT); 5) padioakmuseHa; 6) KocmidHa; 7) po3cisHi amomu.

Mexamu 6iocdepu € H/XKHI Wapn aTmocdhepn Ao BUCOTU 6M3bKo 11 KM, BCA
rinpocdepa i BepxHil wap nitochepun o rmubunHn 3-11 Km.

biocdepa - ue Haibinbwa uinicHa rnobanbHa ekocucTeMa, AKIN NpUTaMaHHI
byHOaMeHTanbHi BNacTMBOCTI 6iocuctem. 1o HUX HanexaTb BigKPUTICTb, LiNiCHICTb,
camoperynauia. OgHak 6iocdepa mae 11 cneuyndivHi (emepakeHTHI) BnactmeocTi. Lle
nepepnycim ii BUCOKMI piBeHb caMoopraHisadii, wo 3abesneuye Hag3BUYaAHY CTa-
6inbHICTb i CTiIMKiCTb Y Yaci 1 npocTopi. OKpim Toro, daxisLi 3a3HayaoTb Lie 1 TaKi
0co6nBOCTI:
¢ YHIKanbHiCTb, HE3aMiHHICTb | HEMOBTOPHICTb;

«  MNpaKTUYHO Ge3MeXXHa TPUBaNiCTb iCHYBaHHS;
«  6e3MexHO BeNMKMiA 3anac reHeTUYHOT iHpopmalLlii, Lo HaKonuyyBanacs BIPOAOBXK

MiNbApAIB POKiB, BHACNIAOK Yoro us iHbopMaLisa € NPaKTMUYHO HEBUYEPHOLD;

+  HaMpOCKOHanilWi MexaHi3Mmm camoperynauii Ta 3aXvcTy Bifi PYNHIBHOrO 30BHiLL-

HbOTO BMJIVBY;

§ 43. biocdepa Ak rnobanbHa ekocncTemMa, i CTPYKTYpa Ta Mexi
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«  BeJIMYEe3Hi 3anacu BifibHOI eHepril, TPUYOMY He NLLe Ti€l, LWO € BiSIbHOI eHeprieto
CyyYyacCHUX MigNnopAAKOBaHMX I eKOCUCTEM, a 1 eHepril, HAKONNYeHOI eKocucTe-
MaMu1 MUHYNINX ernox;

«  BennyesHe 6iopi3HOMaHITTA NigNopPALKOBaHMX i1 GIONOriYHMX CUCTEM — OpraHi3-
MiB, BUAIiB, EKOCKCTEM.

OTxe, 6iocdepa € HalBULLOK Ta HaWCKNagHiWo 6ionoriyHoo
cucTemoro 3emii.

flka ocHoBHa ¢pyHKLiA 6iochepn?

MOTIK EHEPTII Y BIOC®EPI — HadxodxeHHs eHepaii CoHYs 00 nosepxHi 3emsi,
30C80€HHA ii' y npoyeci pomocuHmesy pocauHamu, mpaHcgopmayisa G nepepo3nodin y
JIGHY02aX XU8JieHHA U 2e0/102i4HUX 060/TOHKAX | pO3Cil08AHHA Y C8IMOBOMY NPOCMOpI.
biocdepa - ue BigkpuUTa TepMoAMHaAMIYHA CUCTEMA, L0 OAEPXKYE eHeprilo y BUrnsAgi
cBiTnoBoi eHeprii COHUA 1 TeNIOBOT eHeprii npoueciB pafioakTMBHOro po3nagy peyo-
BVH Y 3eMHill Kopi Ta AApi nnaHeTn. PafioakTBHa eHeprif, YacTKa AKOI B eHepreTuny-
HoMy 6GanaHci nnaHeTy Byna 3HaUHOLO Ha NepLwil i Apyrin dasax esontouii 3emni, HUHI
He Bifirpae NomiTHOT poni B XuUTTi 6iochepn. OCHOBHe fXKepeno eHeprii CborogHi —
Le COHsIYHe BMMPOMIiHIOBaHHA. bifblua YacTnHa i€l eHeprii BigOMBaETbCA Bif XMap,
nuny n 3emHoi NnoBepxHi (6nr13bko 34 %), Harpisae atmocdepy, nitocoepy 1 CeitoBUA
OKeaH, Mic/iA Yoro po3cCiloeTbCA B KOCMIYHOMY MPOCTOpPi Y BUNAZI iHppauepBOHOro
BUMPOMiHIOBaHHA (42 %), BUTPAYaETbCA Ha BUMAapPOBYBaHHA BOAW 1 YTBOPEHHA XMap
(23 %), Ha NepeMiLLeHHA NOBITPAHUX Mac — YTBOPEHHSA BiTPY (6nun3bko 0,1 %). | nuwe
6113bKO 1% COHAYHOI eHepril, o NoTpanAe Ha 3emito, BOBIOETLCA NPOAYLEHTa-
MU — BULLMMUK POCTTHAMK, BOZOPOCTAMM Ta GOTOTPOoGHUMM BaKTepiamn — 1 3anaca-
€TbCA B Npoueci doToCcrHTe3y y BUrNAAI eHeprii XiMiuHNX 3B'A3KIB OpraHiuHNX ConyK.

Lia 3B’A3aHa eHepria gani BUKOPUCTOBYETbCA KOHCYMEHTaMu W pegyueHTamu
B JlaHLOrax XMBMeHHA. 3aBAAKM M Giochepa BMKOHYE CBOIO OCHOBHY dyHKLii —
KOHUeHMpYye, mpaHcehopmye, akymystoe Ui nepepo3nodinae ximiyHi enemeHmu 8 3emHil
Kopi. JiAanbHICTb »KMBOT PEYOBUHUN CYMPOBOAXKYETbCA PO3CiIOBAHHAM aKyMy/IbOBaHOT
COHAYHOI eHeprii y BUrAaai Tenna.

EHepeemuuHi pecypcu 8 biocepi He nuwe cmMeOpPMbCA HUHI iCHyloHYUMU
Op2aHiamamu, a U Ha2poMaoxyeanucs 8 MUHyJli 2e0/102i4Hi Yacu. Yepez me peasnvHa
eHepzemuka 6iocpepu BU3HAYAEMbLCA CYKynHUM homeHuyianom KapboHy ma
KapboHoemicHuUX cnosyK. YacTka eHeprii MepBMHHMX BYrNeBOAiB He MnoTpanise
[0 NaHUIOrB XMBJIEHHA N KOHCEPBYETbCA B OCAlOBUX MOpoOAax y Burnagi topody,
BYrinnA, HadT! Ta NPUPOJHOTO rasy.

TakMM 4YMHOM, B npoueci poboTu, wo i 3aiicHioe 6iocdepa, BNOBMAEHA COHAY-
Ha eHepria TpaHcGOpPMyeTbCA 1 po3citoeTbes. Li ABa npouecn nignopsaaKkoByTbCA
ABOM QyHAaMEHTaNnbHMM MPUPOAHMM 3aKOHaM — MepLIOMY Ta APYromy 3akoHam Tep-
MOANHaMIKN.

Mepwnin 3aKoH TepMoOANHaAMIKW: eHepeid He Moxe bymu Hi HApOoOXeHd, Hi 3HU-
weHa, 80Ha Moxe bymu auwe mpaHcghopmMosaHa 3 ooHiel hopmu 8 iHwy. KinbkicTb
eHepril Npu LbOMY He 3MIHIOETbCA.

Opyruii 3aKoH TepmoguMHamiku: 6yOb-5Kka poboma Cynpo8OOXYEMbCA MPAHC-
hopmayieto BUCOKOAKICHOI eHepeily mensio, ujo po3cinemscs 8 008KiI (i Bmpadyaemeo-
€A 8 NpoCcmMopi.



OTXe, ocHOBHa ¢yHKLiA 6iocdepn nonArae B 3aCBOEHHI, HAKOMMYEHHI,
TpaHchopmalii Ta nepepo3nofini eHeprii.

AKi ocHOBHi 3aKOHOMipHOCTi pyHKLiOHYBaHHA Giochepn?

’KVBi OpraHiamMmn KOHLEHTPYIOTb, Mepepo3nofinAoTb XiMiYHi enemMeHTH, CUMHTe3y-
I0Tb 3 HUX i PO3LENIITb XiMiYHI CNONYKW. Y Hayui LA 3aKOHOMIPHICTb Ha3MBa€ETb-
CA nepwum 3aKkoHOM BepHagacbKoro, abo 3akoHom Gio2eHHOT mizpayii XimiyHuUX
esleMeHmMi8: Miepayis XiMi4yHUX eleMeHmMis Ha 3eMHil nogepxHi ma e biocgepi 8 yinomy
30ilicHIDEMbCA abo 3a 6e3nocepedHbOl yuacmi Xusoi peyosuHu, abo X y cepedosuli,
0c06/1uB0CMI AKO20 3yMO8JIeHi xusoto pedosuHoto. Huea pevoBuHa (6ioTa) - yca cy-
KYMHICTb »KMBWUX OpraHiamiB Ha 3emni. «<MoxHa 6e3 nepebinbuieHHA cmaepoXxysamu,
wo cmaH nnaHemu, biocgepu yinkom nepebysae nio 8NUBOM XUMmmMms i BUSHAYAEMbCA
XKUBUMU Op2aHi3amamuy, — nvicas B. |. BepHagcbknin. AKMMM X € Hal3aranbHiwi GyHKUiT
XMBOT peuoBrHY B biocdepi?

» [a3oea - BNAVB »KMBUX OPraHi3amMiB Ha ra3oBui cknag atmochepu (Hanpuknag,
YTBOPEHHA KUCHIO Nif Yac GOToCKMHTe3y, BUAINEHHA BYIMEKNCNIOro rasy nif vac
[VXaHHA, 3B'A3yBaHHA HiTporeHy 3aBaakm a3oTtodikcauii ToLwo).

o KoHuyeHmpayiliHa — NOrNWHAHHA XMBMMW OpPraHiaMamu NeBHUX XiMIYHUX efne-
MEHTIB i IX HAKONMYEHHA (HanpKWKNag, HAKONUUYEHHA BOLOPOCTAMM, MOJTIIOCKAMM
Kanbuito, iaTOMOBMMM BOJOPOCTAMU, XBOWamK, 3n1akamu — Cuniudito, MOPCbKIN-
mu BogopocTamu — Mogay).

o OKUCHO-8iOHOBHA — XVBi OpraHi3aMy OKMCHIOITb Ta BiAHOBIOKOTL MEBHI CMo-
nykn (Hanpuvknag, 3aniso-, cipkobakTepii nepetsoptototb cnonyku Gepymy Ta
Cynboypy);

o bioximiyHa - cnHTe3 i po3LuensieHHs opraHiuHmx cnonyk (6inkis, ninigis, Byrne-
BOZiB, HYK/IEIHOBMX KNCIOT), AKUX Y NPUPOLi 10 NOABM XUBOTO He iCHYyBaso.

o [JlecmpykuyitliHa - po3knag peayLeHTaMu OpraHiYHUX PeLToK i KOCHOI peyoBu-
HW, PYWHYBAHHA rpCbKNX NOPif YHACAIAOK XKUTTEQIANbHOCTI OpraHi3mie (Hanpu-
Knapg, 6ionoriyHe BUBITPIOBAHHA 3a YYacTi NLWIANHWKIB).

« CepedosuujeymeopiogasibHd — 3MiHa YMOB iCHYBaHHA OpraHiamiB 3aBAaku fi-
ANbHOCTI XXMBOTO (HanpuKnag, 'PYHTOYTBOPEHHA, CAMOOUYULLEHHA BOAOM).
Opyruii 3akoH B. |. BepHagcbkoro, abo 3aKOH KOHCMAHMHOCMI: KislbKicmb

XKUBOI' pe408UHU 3a nesHUl 4ac € cmasor eeau4yuHo. BignoBigHO [0 LbOro 3aKoHy

36inblUeHHA KiNbKOCTI >KMBOI pPeUYOBUHN B OAHI YacTUHI Biocdepun cynpoBOaXKyETbCA

il 3MeHLeHHAM B iHWIN. Lle HacnifoK BCceneHCbKoro 3akoHy 36epexeHHsa peyoBUHH,

a oTXe, eHeprii Ta iHbopmauii. CnpaBa y Tomy, nigkpecntoe B. |. BepHagcbKkuii, Lo

«y ck1adi biochepu 8 Mexax Xusoi pedosuHU 8i0by8aIuUCh uWe nepezpynys8aHHs Xi-

MiYHUX efleMeHmi8, a He 00KOPIHHI 3MiHU iX 3a2dbHO20 CKAdy U KilbKOCMi».

TperTili 3aKkoH B. |. BepHapcbKoro, 3aKoH eOHOCMI KUB0i pe4oBUHU: yce Xuge
MG@Ee cnineHy @i3udHy, XimidHy 0CHo8y, TOGTO OCHOBOI XMBUX CUCTEM € OffHAKOBI Ximiy-
Hi, 6ioximiuHi, bi3nuHi npouecy, Wo 3yMoBneHi 3aranbHUMK 3aKoHaMK Ximii, Gi3nKy, i
Lit0Tb BOHW He3anexHo Bif CTaHy CUCTEMU — >KMBOT ab0 HEXMBOI.

OT1xe, dyHKUiOHYBaHHA 6iocdepn
AK rnobanbHOi ekocncTemMn BifOyBaeTbCA
3a MeBHVMU eKOJIOTiYHUMIY 3aKOHOMIPHOCTAMMU.

§ 43. biocdepa Ak rnobanbHa ekocncTemMa, i CTPYKTYpa Ta Mexi
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AIANBbHICTb
x,/‘ CamocrTiiHa po6oTa 3 inoctpauiamu. lMoTik eHeprii y 6iocepi

Po3rnAHbTe 3aranbHy cxeMy nNepeTBOPEHHA eHeprii B eKocncTemax. 3actocynte
3HaHHSA 3aKOHIB TEPMOAUHAMIKU Ta CXapaKTepu3yiTe XxapakTep 6ionoriyHoro nepe-
TBOPEHHA eHepril.

. | Di3nKO-XiMiYHI YNHHWKM cepefoBULLA |
K'g

PepyueHTn

‘\’| P—— <_/£

bionoris + Neoximin. Kokonitopopugu i 6iocpepa

CoHAYHa
eMiﬂ

Haykosui BctaHoBumnu, wo 70-80 % yciel macn Kpenaw,
AKOIO MULWYTb BUMUTENi N YYHI Ha AOLLi, NpUNagaac Ha BanHA-
KOBIi YTBOPY OAHOKAITUHHUX AXXTYTUKOBUX BOAOPOCTEN — KO-
konitodopug. Lli opraHiammn cTaHOBNATb NepeBaXkHy YaCTUHY
(0o 98 %) HaHOMNAHKTOHY, KOHUEHTPYIOTb Kanbuin, a ix Ban-
HAKOBI CKeneTu 4acTo BUKOPUCTOBYIOTb A1 BU3HAYEHHSA BiKYy
ripcbkux nopig. 3a AONOMOrow UMX OpraHiamiB [OBefiTb
crnpaBeAMBICTb MEPLIOro 3akoHy BepHapcbKoro.

CTABJIEHHA

bionoria + Ekonoria moguHu. Mpoekr «biocdpepa-2»

Ha nouatky 1990-x B amepuKaHCbKi nycteni Apn3oHa
6yNi0 BNPOBAZXEHO MAaCLITaOHUIN EKOMOTIUYHMI MPOEKT, WO
oTpumaB Ha3By «biocdepa-2» («biochepa-1» — Ue Hawa nna-
HeTa 3emnA). L WwTyyHo cTBOpeHa 3aMKHeHa biocdhepa byna
nepLIol0 MacliTabHOW CNpo6ol0 MoAentoBaHHA MpoLecis,
wo BifbyBalOTbCA B NPUPOAHUX eKocucTemax 3emni. HaykoBui 6ynun BneBHeHi, Wo
MaloTb yCi HeOOXiAHI 3HaHHSA Ansi MOAentoBaHHsA 6iocdepu, ane BUABMIIOCH, L0 He BCe
Tak npocTo. Yomy 6iocdepa € rnobanbHO0 eKOCMCTEMOIO 3eMIli | YOMY HayKOBLISIM He
BJANOCA CTBOPUTY i Mogenb?

PE3VJIbTAT

3aBAaHHA AnA camo KOHTPOJI0

1. o Take 6iochepa? 2. Ha3BiTb YaCTMHM Ta CTPYKTYPHi KOMMOHEHTU Giocdepu.
3. Wo Take noTik eHeprii y 6iocoepi? 4. Ha3BiTb OCHOBHe mXKepeno eHeprii ans

1-6 6iocoepu. 5. Aki PyHKLUIT XMBOi peuoBrHU B biochepi? 6. Ha3BiTb OCHOBHI 3aKOHU
dyHKUioHyBaHHA 6iocdepu.
7_9 7. ki cTpyKTypa Ta Mexi 6iochepun? 8. flka ocHoBHa dyHKLUiA 6iochepun? 9. Y yomy

CYTb OCHOBHWX 3aKOHOMipHOCTe GpyHKLiOHYBaHHsA 6iocdhepn?

10-12 | 10. Yomy 6iocdepa € rnobanbHOI0 eKOCUCTEMOIO 3emni?




B ocmaHHi cmonimms 3'agusca HoB8UU YUHHUK, W0 36iblWYE KislbKicmb 8ibHUX
XiMiYHUX esleMeHmi8, nepesakHo 2asig i Memarnis, Ha 3eMHill No8epxHi. JIl0OUHa.
B. I. BepHaocekuli

§ 44, BIOTEOXIMIYHI LUMKNUN AK HEOBXIAHA YMOBA
ICHYBAHHA BIOCOEPU

OCHOBHI NOHATTA 11 KNto4oBi TepmiHu: BIOFEOXIMIYHI LIAKIIA.

Mpwuragarite! Lo Take GionoriyHUI Kpyroobir peyoBuH?

"N Momipkyiite!

Bnnue XunBOi peyoBUHM Ha Mirpadito, po3nogis, po3CiloBaHHA Ta KOHLeH-
Tpauito XiMiYHUX eNeMeHTIB Y 3eMHill Kopi, TOGTO reoximiuHi npouecu 6iochepwu, BY-
BYaE b6iozeoximisa. Lle Hayka, AKy 3acHyBaB B. |. BepHagcbknin. OgHum i3 Hanpamis
JocnigxeHb Liel HayKkn € 6ioreoximiuHi Lmknm B 6iocdepi. A o BigpisHAe bioreoxi-
MiYHI LMK Big LMKNIYHUX NepPeTBOPEHb Y HEXUBIN Npupogi?

3MICT

AKi ocobnuBocTi 6ioreoximiuHnx uuknis y 6iocdepi?

biocdepa € rnobanbHO ekocucTemoro, EAHICTL AKOI 3abe3neuyeTbca nepemi-
LEHHAM XIMIYHUX efleMeHTIB | PeYOBMH Y BENMKOMY (reonoriyuHomy) Ta manomy (6io-
noriyHomy) Kpyroob6iry. Kpyroobir peuoBuH y 6iocdepi mae yukaiqHul xapakmep i
Ons 6ioreHHVIX eflieMeHTIB 3[iNCHIOETbCA Y BUTNAAI 6ioreoximiyHux LmKnis.

BIOFTEOXIMIYHUIA LMKN (6ioreouuknun) — ye nepemeopeHHA | nepemiwjeHHA
XiMiyHO20 enneMeHma, wo 8i0bysaromeca 3a cymicHol Oii 6iomuyHux ma abiomuyHux
KomMnoHeHmig 6iochepu. NMoOHATTA «bioreoximiuHUX LMKNiB» yBiB y HayKy B. |. BepHap-
cbkuim y 1910 p. PywiiHumn cunamn Lmx LMKNiB € noTik eHeprii CoHUA i YacTKOBO
eHepris reoNoriyHMX NPoLecis, WO BifdYBaTbLCA HA NNAHETI.

Y GioreouumKknax po3pi3HATb ABi YacTuHW: 1) pe3epeHuUli poHO - 3 6inbluoIo
KiNbKiCTIO 1 Macolo peyoBUHU abo efleMeHTa Ta NOBINbHILIUM 0OMiIHOM; 2) 06MiHHULU
¢OHO — 3 MEHLLOI0 YaCTKOIO efleMeHTa (PeUoBMHN), WO WBMAKO NepeMillyloTbCa Mo
eTanax uukny. BuokpemniooTb Ba OCHOBHI TUNM Gioreounknis: 1) Yukau enemeH-
mie 3 pezepeHUM ¢hpoHOOM 8 ammocepi abo 2idpocepepi (unknn KapboHry, Hitpo-
reHy, OKcureHy); 2) yukau enemeHmie 3 pesepeHumM poHoom y nimocghepi (0cafoBi
uuknu G®ocdopy, Cynboypy, Kanbuito, Kanito, Depymy).

BioreoxiMiuHi LMK € B3aEMOLiIOYO CYKYMHICTIO 6araTbox 6ioTMUHMX i abioTnu-
HUX NepeTBOpPEHD, WO BifOyBatoTbcsA B aTMocdepi, rigpocdepi i1 nitocdepi 3a yuacTi
XKMBOT PevyoBUHY (Ck1adHicme). Y GioreoLmKnax *mBi opraHiamu 3gifCHIOIOTb ra3oBsy,
OKNCHO-BIJHOBHY, KOHLEHTpaLiHy Ta 6ioximiuHy GyHKLUii. BioTuuHi nepeTBOpeHHsA
CTanv 060B'A3KOBOI YMOBOIO iCHYBaHHSA HGioreoxiMiuHMX LMKNiB 30Kpema i biocdhepu
3aranom. Cepefi HaBaXKNMBILLMX LIMKIIB BUOKPEMIIIOIOTb GioreoximMiuHi Luknm Kap-
60Hy, Hitporery, lgporeHy, OkcureHy, ®ocdopy, Kanbuito, Kanito, Depymy Ta iH.

YNpopoBX TpMBanoro eBosoLUiiHOro POo3BUTKY B CKNagi 6iochepu Gioreounknu
CTanu 36anaHcogaHumu 1 Habynu 3amKHeHOCM| NepeTBOPeHb Yy Mexax 0O6MiHHO-
ro ¢oHay. MpoTe Ha cborofHi cnocTepiralTbCA MNOPYLUEHHA GioreoXimiuHMX LMKNIB
y 6iocdepi yepes pianbHicTb NoauHU. OCHOBHMMYK NpUYrHaMy 6aratbox 3miH Gio-
reoymnknis €:

§ 44. bioreoximiuHi LMKNM AK HeobXigHa yMoBa icHyBaHHA 6iochepu
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«  8NJ1UB Ha pe3epsHUli (hOHO peHyoBUH, W0 MicmAams mol Yu iHwul 6io2eHHUU ene-
MeHm, NMOB'A3aHNI 3 BUAOOYBAHHAM i MepepoOKO0 KOPUCHUX KOMasnH, cnasto-
BaHHAM Byrinna, HadTn, Topdy, NPUPOAHOro rasy, BUKOPUCTaHHAM fo0OpYB TOLO;

«  8nsU8 Ha sudoge i ekocucmemHe 6iopi3HOMAHIMMA, KOMMOHEHTU AKOro bepyTb
yyacTb Yy MnepeTBOPeHHAX (Hanpuknag, BupybyBaHHA niciB Befe [0 3MiHU
cTyneHsa dikcauii KapboHy);

«  noAsa U 8KJII0YEHHSA 8 YUKJIU LWUMYYHUX i 4y>KOpiOHUX 0511 6iocgepu peyosuH (Hanpu-
Knag, nnacTMac), AKi Hagasni He MOXKYTb BUKOPUCTOBYBATNCA NPOAyLIeHTaMu, PO3-
Knagatuca pegyueHTaMmu. HakonuueHHA Takux BigxofiB Mo)Ke CTaTu MPUUYMHOLO
BMHWKHEHHA 6ioreoxiMiuHKX LMKIiB HOBOMO TMY abo YCKNagHEHHS BXe iCHYIoUNX.

OTXKe, Hal3aranbHILUMN OCOOBNMBOCTAMMN BiOreoXiMiYHUX LUKNIB
€ UUKIIYHICTb, CKNaAHicTb, 36anaHCOBaHICTb, 3aMKHEHICTb.

Yomy Gioreouuknu 3 pesepsHum poHgom B atmocepi abo rigpocdepi €
BOCKOHaniwvmmn?

BioreoximiuHUMM LMKNaMmn enemeHTiB 3 pe3epBHUM GOoHLOM B aTMocdepi abo ria-
pocdepi € umknu KapboHy, HitporeHy, Okcureny. Lli 6ioreouuknu € gockoHaniwmmm
TOMY, LLIO 34aTHI A0 WBKAKOI camoperynauii. OCHOBHUM Aeno ANA UuX LMKNIB € rasysari
pevoBuHN atMocdepu. [na intocTpadii po3rnsaHemo uuknu KapboHry i Hitporery.

bioreoximiunuii umkn Kap6oHy. Kap6oH — Lle 0CHOBa OpraHiYHMX PeYOBUH YCiX
XMBUX opraHi3miB. OcobnuBoctamu uukny KapboHy €: 1) ocHOBHe Aeno — rasyBatuii
CO,, a ocHoBHa foCTynHa popMa ASIA OpraHi3miB — opraHiyHi pe4yoBMHU i KapOoHaTK;
2) HasBHicTb pe3epBHoro ¢doHay y surnagi CO,, CH,, CO B atmocdepi Ta ocagoBux (Ban-
HAKW, Kpenga) i roptounx (Topd, Byrinns, HapTa) KOPUCHKX KonanuH y nitocdepi; 3) oc-
HOBHi 6IOTUYHI NepeTBOPeHHA NOoB'A3aHi 3 GOTOCUHTE30M, AUXaHHAM, GioakymMynsLie

Ta MiHepanisauieto; 4) abioTMyHi nepeTBo- B RucrviA 133 & aTMOCHE

peHHsi BigbyBalOTbCA 3aBAsKM MpoLecam : A/'m co, -
0TO IIIHTe34~ A

[PO3UYMHEHHSA, OKUCHEHHS, FOPiHHA (is1. 70). CnanioBaiHa
BioreoximiuHuii uukn HiTtporeHny.
HitporeH — enemeHT, W0 BXOAUTb A0 CKagy
BaXK/IMBUX HITPOr€HOBMICHMUX OpPraHiYHuX
peyoBUH (amiHOKMCNOT, GinkKiB, HyKneiHo-
BUX KNCNOT). OCHOBHE fieno N pe3epBHUA | ;
¢doHp HiTporeHy - Le aTMochepHuiA a3or, Hadra, syrinng, 108
a OCHOBHa pocTynHa dopma - HiTpaTu.
BioTnuHi nepeTBOPEHHA 3AINCHIOITbCA
nepeBaXXHO MiKpPOOpPraHiaMamn B FPYHTI. F 'Kmoccbepumﬁ a3o
HiTporeH ctae gocTynHMm Ana XuBOro B Y o s— N, ’
pesynbTati azsomodpikcayii, wo 3gincHio- =,
I0Tb MyTyanicTuuHi 6ynb6oukoBi bakTepii
N aKTUHOMILETW, BiNbHOXUBYYI a30TODIK-
cytoui GakTepii, nypnypHi cipkobakTtepil
N uiaHoGaKTepii. Po3Knag opraHivyHmX
CMONyK 3 YTBOPEHHAM aMOHiaKy 3[iNCHI0-
€TbCA aMOHidiKyBanbHUMU GaKTepisMu.
Bupinennin  BHacnigok  amoHigikayii In. 71. BioreoximiuHun umkn Hitporeny

In. 70. BioreoximiuHuii uukn KapboHy




aMOHiaK PO3YMHAETbCA y FPYHTOBMX BOAAX i NepeTBOPIOETbCA Ha amoHin NH;.
AMOHiIaK i CNoslyKn amoHiaKy 3aaTHi 4o 6i0KaTaniTUUHOrO OKNCHEHHSA 3 YTBOPEHHAM
HITPaTHOI i HITPUTHOI KNCNOT, WO iX BUKOPUCTOBYIOTb HiTpMiKyBanbHi bakTepii B
npoueci Himpudikayii. 3aBaAKM IXHIN JiANbHOCTI B FPYHTI YTBOPIOOTLCA HITPUTK i
HiTpaTW. 3amuKatoTb LMKn HiTporeHy mikpobionoriuHi npouec deHimpudikayii, Aki
NepeTBOPIOITb HITPUTK N HITPATX Ha MONEKYNAPHUI a30T, WO HagxoAuTb B aTMO-
cdepy. AGioTnuHI nepeTBOpeHHA (abioTnuHa dikcalia 3a yyacTi rpo3oBUX po3psAais,
YTBOPEHHSA 1 PO3UMHEHHSA NMOK/aAiB CeNiTpy, OKNMCHEHHs) BigOyBaloTbCA B MOBITPI Ta
rPyHTi (in. 71).

OT1xe, 6ioreoximiuHi LMK 3 pe3epBHUM GOHOOM B aTMOChepi
abo rigpocdepi € AOCKOHANIWLNMN 3aBAAKN BENNKOMY OOMiHHOMY doHaY
rasyBaTuX PEeYOBUH B aTMOCdepi, WO N BM3HAYAE iXHIil BUCOKMNIA
CTYNiHb camoperynauii.

Ak Big6GyBaloTbCA LK efieMeHTIB 3 pe3epBHUM ¢poHAOM Y niTocdepi?

KntouoBumun GioreoximiyHnMMm Lmknamm uboro tmny € umknu ®ocpopy ta Cynb-
obypy. Li ocapoBi unKnn € MeHLW JOCKOHANUMM TOMY, WO MalTb HUXKYWIA PiBEHb Ca-
moperynauii. [pnymHa nonAarae B TOMy, WO OCHOBHa Maca PeYOBUH i3 BMICTOM LiMX
enemeHTiB 30cepekeHa B pe3epBHOMY GOHAI B ManofQOCTYMHIN AA XUBUX OpPraHis-
MiB popmi. BignosigHo 0OMiHHMI GOHA MICTUTL MEHLLY YaCTUHY LIMX PEYOBMH, a 3a
noTpeby HaAXOMKEHHA 3 pe3epBHOro ¢oHAy BiOYBAETbCS MOBINIbHO, Yepes Te TaKi
UMK 6inbll Bpa3nuei 4o NOPYLUEHD.

Bioreoximiunui ynkn ®ocpopy. Gochdop HanexmTb 4O MaKpOesIeMeHTIB, Lo
BXOAATb OO CKNafy HyKkneiHoBux kucnoT, AT®, 6aratbox 6inkis, ninigis. OCHOBHUM
neno ®ocdopy € ripcbki nopoan i miHepa-
N1, a BocTynHot popmoto — pocdatu. Mic-
nA 8usimpiosaHHA ripcbkux nopig Gochop
y BOCTYMHiN popMi HagxoanTb AO POCIMH
BHaC/ifOK MiHEpabHO20 XUBJ1eHHA N BUKO-
PVCTOBYETbCA ANA acMMIinALil opraHiyHnX

pPeYOBMH, WO MepefalTbCa NaHuramm
af, BiAXop!

KusrieHHA. Tlicna BigMMpPaHHA OpraHismis J %4y  TBapiH, MepTi
X QpraHismu

peayueHTX 34INCHIOTb MiHepanisauiio 1
nepetsoptotoTb Qocdop 3anuwwkis Ha doc-
daTn, Wo 3HOBY BUKOPUCTOBYIOTHCA POC/U-
Hamu. Brpatn ®ocdopy B LmKni nos'AsaHi 3
NOro BUHECEHHAM B MOPS Ta OKeaHu 1 Gpop-
MyBaHHAM nopig (in. 72).

BioreoximiuHuit umkn Cynboypy.
Cynbdyp € MakpoeneMeHTOM, HeobXigHMM
ONA CUHTE3y CynbPypOBMICHUX aMiHOKMC-
NnoT (METIOHIHY i uncTeiHy), BiTamiHy B, 1
nesknx GepMeHTIB. Y XKMBMIEHHI POCIUH No-
cinae Tpete micue nicna Hitporeny n ®oc-
¢dopy. Llen umkn BKIOYAE NMEPETBOPEHHS,

o BIJJ,6yBaIOTbCF| B YCIX TPbOX 060JI0HKax — In. 73. Bioreoximiunuii Lmkn Cynbdypy
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rinpo-, nito- i atmocdepi. PezepsHuin boHa yTBopeHnin Cynbdypom ocagoBumx nopig,
MiHepanis, roptounx KonanauH. OCHOBHOIO AOCTYMHOK GOPMOIO A/l MepPeTBOPEHDb €
cynbdatu it H.S. Y Burnagi cynbdat-ioHie Cynbdyp nornnHaoTb pocanHm i GikcyoTb
Moro y cknafi opraHiyHux peyoBuH. Yepes pocnuHHy ixxy Cynbdyp notpannae fo
TBapuH. OCHOBHI GiOTUYHI NepeTBOPEHHA 3AINCHIOITLCA BaKTepiAMU: XeMOCUHTe-
3ytloui aepobHi cipkobakTepii i poTocnHTe3ytloUi aHaepobHi NypnypHi cipkobakTepii
BVKOPUCTOBYIOTb CipKOBOAeHb sK Axepeno ligporeHy, cynbdaToBigHOBAOBaNbHI
6akTepii nepetBoptoloTb cnonykn Cynbdypy Ha cynbdatin (3HOBY BUKOPUCTOBYIOTb-
cA pocnvHamu) abo H,S (HapgxoguTb B atMocdepy). CipKOBOAEHD 1 ra3yBaTi oKCUau
Cynbdypy B aTMocdepi 3a3HaloTb abioTUUHKX NEPETBOPEHb 3 YTBOPEHHAM Cynbda-
TiB, AKi 3 OoNagamm NoTpannAlTb y rpyHT i OkeaH (in. 73).

OTxe, ocapoBi 6ioreoxiMiuHi LMKNM 3 pe3epBHUM OHAOM Y niTocdepi

€ MEHLU JOCKOHAIMMWN Yepe3 HEBENUKUIA OOMIHHUIA GOHL PeYOBUH
y nitocdepi, Wo " BU3HAYAE iXHiIi HEBUCOKMIA CTYMiHb camoperynauii.

BIANBbHICTb
x‘//‘ 3aBfjaHHA Ha 3aCTOCYBaHHA 3HaHb

3a fonomoroto Tabnuui cxapakTepusyiiTe KnoUvoBi 6ioreoximiuHi unknu Giocde-
pu. BuaHaute NofibHiCcTb 11 BIAMIHHOCTI Mi>K HUMM.

Lvkn Lukn Lwnkn Lukn

Hassa Kap6oHy | HitrporeHny | ®ocdopy | Cynbdypy

OcHoBHe geno

OcHoBHa focTynHa opma
Pe3epBHU poHA

Mpouecn 6ioTMYHOro NepeTBOPEHHA
Mpouecn abioTMYHOro NepeTBOPEHHA
CTyniHb camoperynauii

A a CTABJIEHHA
ﬂj Bionorisa + Ekonoria. JlioguHa 11 6ioreoximiunni unkn ®ocdpopy

Brpatn ®ocdopy 3 HioreoximiuHux LMKNIB NOB'A3aHI 3 BUHECEHHAM NOro B MOpPA
Ta OKeaHW. 3BiATN Ha3aj Ha CyXOZin BiH MOXe NoTpanuTu TiNnbKu Yepes puby abo ry-
aHo. LlikaBo, Lo Yepe3 OCTaHHE BUHMKIA HaBiTb T. 3B. TXOOKeaHCbKa BiiHa Mixk Yini
Ta MNepy 1 bonisieto. KOHONIKT BUHMK Yepe3 HamaraHHsA Yuni 3axonuTy popoBsuLla
ryaHo B nycteni Atakama. LLlo Take ryaHo? AKi HeraTuBHi HaCNiAKN BNANBY AiANbHOCTI
NOAUHY Ha BioreoxiMmiuHumn unkn Gocpopy?

PE3YJIbTAT

3aBAaHHA ANA CAMOKOHTPOJIO
1. lLlo Take GioreoximiuHi umknu? 2. Ha3eiTb ABa TMNK GioreoxiMmiyHux LUnKnis. 3. Ha-
BeliTb NpuKnagn Knoyosux Gioreoumknis. 4. Ha3BiTb npuumHu nopyleHb 6io-
reouuKnis. 5. ilka ocHoBHa ocobnuBicTb 6ioreounknis Kap6oHy i Hitporeny? 6. flka
ocobnuBicTb 6ioreourknis ocdopy 1 Cynbodypy?
7. AKi ocobnmBocTi bioreoximiuHmx umknis y 6iocoepi? 8. Yomy bioreounknu 3 pe-
7-9 |3epBHUM doHAoM B aTmocdepi abo rigpocdepi € gockoHaniwmmn? 9. Ak BigodyBa-
I0TbCA LUWKIIN efIeMEeHTIB 3 pe3epBHUM poHAOM Yy niTocdhepi?
10-12 | 10. AKi HeraTMBHi HaCNigKN BNAVBY AiANbHOCTI NOAVHU Ha 6ioreoximiuHi umuknn?




3 nosagoto Ha Hawili nnaHemi 060apos8aHoi po3ymMom xugoi icmomu
njaHema nepexooums y Ho8y cmadito c8o€l icmopii.

B. I. BepHaocekuli

§ 45. BYEHHA B. . BEPHAAACbKOIO NPO BIOCOEPY

TA HOOCOEPY

OCHOBHIi NOHATTA 1 Knto4yoBi TepmiHn: BYEHHA MPO BIOCOEPY. HOOCDEPA.

Mpwuragarite! Lo Take 6iocdepa?

& Momipkyiite!

Y 2015 p. no6epexka CLUA Bpa3una cBoepigHa
«enigemia 3omb6i» — cnanax YncenbHOCTi BOAOPOCTEN, AKi
BMPOOGNAIOTL BENMKY KiNbKiCTb HENPOTOKCMHY (JOMOBOE-
BOI KNCNOTW, T. 3B. KUCSIOTY 30M6i). LA cnonyka Hakonuuy-
€TbCA B TiNli prb abo MOMIOCKIB, a Nic/A IXHbOro MOigaHHSA

nTaxamu, CCaBUAMM N IIOAbMY BUKVKAE Y HUX rantoumHaLii, Cna3mm i MacoBy CMepTb.
3rofoM UBITIHHS BOAM NPUNUHUIIOCA, afie NoAiOHI ABULLA MOBTOPIOTLCA B iHLWINX Mic-
uax. [Micna pekinbKox pokiB gocnia»eHb HayKoBLi 3pO3YMifin, WO NPUYNHOIO MaCOBO-
ro PO3MHOXEHHS BOJOPOCTEN € NPOrpiBaHHA BOAW 1 a30THI 4o6pMBa. AKke 3HaYeHHs

[ONA PO3YyMiHHA TaKMX ABULL Ma€ BUeHHA Npo Giocdhepy?
. 3MICT

Y yomy cyTb BUeHHA npo 6iocpepy?

BYEHHA MNPO BIOC®EPY - ye Haykose y3aza/ibHeHHA
npuHyunie opzaxisayii, enacmusocmet U po3gumky 6io-
chepu AK 2106a71bHOI ekocucmemu i NOACHeHHA Haleax-
J1usiwoi posi, AKy 8UKOHA/IA | BUKOHYE XU8Aa pe4o8UHA HA
nnaHemi. OcHoBHiI ifei npo 6iocdepy B. |. BepHagcbKuin
chopmynioBaB y CBOIN Hamsigomiwwin npaui «biochepa»
(1926). Y nopganblioMy BUeHHA Habyno po3BUTKY B bara-
TbOX Or0 HayKOBUX NpauAx, cepep AKUX «*KrBa peyoBrHa
i 6iochepa», «XimiuHa bygosa biocdhepu 3emni i ii oToueH-
HA», <HayKoBa AyMKa K NnaHeTapHe ABKLLEe» Ta iH.

B. |. BepHaacbkui
(1863 -1945) — renianb-
HWIA BITYN3HAHUN YYeHUN

AIKi >k came nosioxeHHs1 BYUeHHA B. |. BepHagcbkoro npo 6iochepy € ocobnmso
aKTyanbHUMMN B CYYaCHUX YMOBaX, KO TEXHOTEHHWU BMVB NIOAMHM Ha Npupoay

[OCArHYB YMManux macluTabis?

1. UinicHicTb 6iochepun BM3HaUaEeTbCA CaMOBMNOPAAKOBAHICTIO YCiX ii npouecis. 3em-
Hi 3aKOHU Pyxy aTOMiB, MepPeTBOPEHHA eHepril... 3abe3neuyoTb camoopraHisa-
uito 6iochepu. CoHLe sIK OCHOBHe IpKepeno eHeprii 6iochepun perynioe KUTTEBI
npouecy Ha 3emni. OKpim TOro, 3rifHO i3 CyyaCHUMM JOCAIAXEHHAMN LiNiCHICTb
6iocdepu, ii cTabinbHICTb | BUCOKY HafiNHICTb GpYHKLiOHYBaHHA MiCA BHECEHUX
y Hel 36ypeHb perynioTb i Halpi3HOMaHITHIWI MexaHi3Mun 6ioTUYHOT perynauii.
Tak, M. B. TumodeeB-PecoBcbKuii nucas: «...biocgepa 3emni — 8esiemeHcoKa xuea
¢habpuka, Wo nepemaeoproe eHepzito U pedosuHU Ha 3emi — hopMye i cknad ammo-
chepu, i ckniad po3yuHis, i Hepez ammocgepy — eHepeemuKy Hawoi ninaHemu. BoHa

XK 8NJIUBAE | HA KNTiMam».

§ 45. BueHHs B. |. BepHaacbkoro npo 6iocdepy Ta Hoocdhepy
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2. MuBa peuoBuHa Giochepyn 3 HalMAABHIWNX FreosoriYHMX YaciB aKTUBHO TPaHC-
bOpMy€E COHAYUHY eHeprilo B eHeprilo XiMiYHUX 3B'A3KIB CKNIafHMUX OpPraHiuyHmX
peyoByH. MNpu LIbOMY CYTHICTb >KMBOFO He 3MIHIOETLCA, 3MIHIOIOTLCA NKLe bopmu
iCHYBaHHA NBOI PeYOBUHN.

3. Lo api6Hiwi opraHiamu, To 3 6iNbLUIOK LWBUAKICTIO BOHU PO3MHOXKYOTbCA. LLBMA-
KiCTb PO3MHOMEHHA 3aNeXNTb Bif WiNIbHOCTI >XNBOI PEUYOBUHMN.

4. ABTOTpPOOHI OpraHi3amMmu oTpUMYOTb BCi HEOOXiAHI ANA XUTTA PEYOBUHU 3 HAaBKO-
JIMILIHbOTO cepefoBula. [ns XuUTtsa retepotpodiB HeobXiAHi rOTOBI opraHiuHi
cnonyku. MNowmpeHHsa GOTOCMHTE3YUNX OPraHi3MiB 0OMEXKYETbCA MOXKIUBICTIO
NPOHWKHEHHA COHAYHOI eHepril.

5. AKTuUBHa TpaHcpopMaLlif >KMBOK PEUOBMHOK KOCMIYHOI eHeprii CyNnpoBOAXKYETb-
CA NparHeHHAM A0 MAaKCUManbHOT eKCMaHCil, MparHeHHAM [0 3anOBHEHHA BCbOrO
MOXNMBOro nNpocTopy. Llei npouec Ha3MBa€ETbCA KTUCKOM KUTTA».

6. Y 3eMHill Kopi BifbyBaloTbCA MNOCTINHI MEPETBOPEHHA PEUYOBUH, PyX aTOMIB i Mone-
KyJ. 3aKOHOMipHOCTi Takoro nepemileHHs B. |. BepHagcbkuin coopmynioBas y Bu-
rnagpi ABox 6ioreoxiMiyHMX NPUHUMAIB, AKi Ha3uBaloTb biochepHMU NocTynaTamu.
«  biozeHHa miepayia amomie ximidHux enemeHmig y 6iocgepi 3a8xx0u npazHe 00

MAaKCcUMasabHO20 C8020 NPOSBY.

«  Esostoyis sudig y x00i 2e0/102i4HO20 Yacy, Wo npu3sooums 00 CMBOPEHHsA
hopm xumms, cmilikux y biocgepi, 8i0bysaemsca 8 HANPAMKY, Wo 36inbwye
bio2eHHy Miepauito amomis biocgepu.

7. TowwnpeHHA XUTTA Ha HaWin NAaHeTi BU3HAYaETbCA MOMIeM CTINKOCTI 3ef1eHnxX
pocnnH. MakcumarnbHe nose XUTTA 0OMeXYETbCA KpalHiMM MeXXaMy BUPKMBaHHA
OpraHiamiB, AKe 3aneXuTb Bif CTINKOCTI BIOXIMIUHUX PEYOBUH KMBOFO JO YMOB
cepefoBuLLa.

8. Ha cyyacHomy piBHI pO3BUTKY NIOACHKOI LiMBIni3aLil BOHa HEMUHYYe NepeTBOpIo-
€TbCA B HooChepy, TOO6TO B cdepy, ie HaMBaXKMBILLY POJib y PO3BUTKY NPUPOAU
Biflirpae po3ym NoanHN (3aKoH Hoocghepu BepHadcbkozo,1944).

OTXXe, EAMHO NMpaBUIbHMM € Niaxia o 6iocdepn AK oo winicHoOT
rno6anbHOI EKOJIOFIYHOT CUCTEMU 3 MEBHOI CTPYKTYPOIO,
ocobnuBocTAMU GOPMYBaHHA, PO3BUTKY Ta MeXaHi3Mamu camoperynsuii,
Wwo 3abe3neyytoTb ii CTINKICTb | CTaBGINbHICTb.

AKi 03HaKN BUHNKHEHHA Hoocdepu?

OcHoBHi igei BepHagcbkoro npo Hoocdepy BUKMNAAEHO B MNOro BM3HAYHIN
MoHorpadii «<HaykoBa gymKa fIK nnaHeTHe ABMLe» Ta y cTaTTi «[lekinbka cnis npo
Hoocoepy». B ocTaHHiN BiH nuwwe: «/Tl0dcmaeo, 83ame 8 YisloMy, Cmae MO2ymHbOt 2e0-
J102iyHoto cusoro. | neped HUM, heped lioeo OYyMKOK0 ma npayeto NOCMAe NUMAHHA NPo
nepebyodosy 6iocghepu 8 iHmepecax 8inlbHo OyMAar4020 /1100CM8a AK EQUHO20 Yislo2o».

HOOC®EPA — cmaH 6iochepu, 3a K020 8U3HAYATbHUM YUHHUKOM CMA€E pO3yMo8ad
dissibHiCMb | npays 1OUHU, d XapakmepHOIo pUcoto — eKos102i3ayis 8cix cgep xum-
mas. MoHATTA Hoocdepy AK OTOUYHUOI 3EMHY KYJIO «PO3YMHOT» 060/IOHKM BBENM Ha
nouatky XX cT. ppaHuy3bKi BueHi . Tenap ge WappeH i E. Jlepya. 3acnyra B. . Bep-
HalCbKOro nonArae B TOMY, WO BiH HajaB LbOMY TepMiHY HAayKOBOro 3MICTY.
Hoocdepa - Ue Takuii cTaH G6iochepu, 3a AKOro MatoTb BUABUTUCA PO3YM i CPAMO-
BaHa HVM npaudA NIgMHN AK HOBA, HebyBana Ha nnaHeTi, reonorivyHa cuna. «Posym
8800UMb Yy MEXAHI3M 3eMHOI KOpu HO8i NOMYXHi npoyecu, aHan02i4HUX AKUM 00 NOA8U
J1I00UHU He 6ys10», — NncaB B. |. BepHaacbKunii.



Ha pymky B. |. BepHafgcbkoro, ocHoBHUMK nepegymoBamu GpOpMyBaHHA HOO-

chepu € Taki.
1. JhopcTtBo cTtano eanHmm Linum. CBiTOBa icTOpiA oxonwuna AK €4UHE Line BClo 3eM-
HY KyJo.

2. TepeTBOpeEHHA 3acobiB 3B'A3Ky Ta 06MiHYy. Hoocdepa - Ue efnHe opraHi3oBaHe
Line, BCi YaCTUHM AKOrO Ha Pi3HOMAHITHMX PIBHAX rAPMOHIYHO NOB'A3aHi, AiloTb
NOroA>KeHo OfMH 3 OQHUM.

3. Bigkputta HoBuMX pKepen eHeprii. CTBOpeHHA Hoochepm nepebdaya€e HaCTINbKN
KOpiHHE NepeTBOPEHHA NIOANHOI NPUPOAN, WO N HiAK He 06inTnca 6e3 Kono-
CanbHOI KiNIbKOCTi eHepril.

4. TMoninweHHa fo6pobyTy nogei. Hoochepa cTBOPIOETLCA PO3YyMOM i NpaLieto Ntogei.

5. PiBHicTb BCix niogent. Hoocdepa He moxe 6yTU NpuBineem skoi-Hebyab ofHiei
HaLiT abo pacw.

OueBUAHO, WO HooCdepa B MPOCTOPi 3HAUHOI MipOoto NepekpuBaEeTbca bioche-
poto, ane He TOTOXHa . TeMnu PO3BUTKY HOOCdepUn HE3PIBHAHHO BULLi Bif TeMnis
3MiH 6iocdepn.

Omxe, Hoocdepa — ue biochepa Ha cyyacHoOMy eTani ii PpO3BUTKY.

flke 3HaueHHA BYeHHA BepHaacbKoro AnA yHMKHEHHA rnob6anbHoi eKono-

riuHoi Kpusun?

HanpwukiHui XX cT. ntogctBo novano BigyyBaTy HabnmxeHHA rnobanbHOI eKonorivyHol
Kpur3u, WO Ha BigMiHy Bif monepefHix Kpu3, oxonunaa BCo niaHeTty. 1o po3BuUTKy rno-
6anbHOI CyyacHOI eKOOTiYHOT KpY3n MPU3BENN: picm KilbKocmi HacesneHHs 3emti, npo-
MUCJ1080-eHepeemuYHUL YUHHUK, 3aHenao 0yXO8HOCMI, HU3bKA eK0J102iYHA Ky/ibmypa.

O3HaKamu eKoNoriyHOT Kpur3K €:

1) npuCcKopeHe BUCHaXXeHHA BIAHOBMIOBAHUX | BUYEPNaHHA HEBIAHOBIOBAHNX NPU-
POAHNX pecypcis;

2) nokanbHe 3abpynHEHHSA KOMMOHEeHTIB Giochepun Bumepemkae iX MOXKIMBOCTI
NPVPOAHOro CAMOOYUULLEHHSA, BHACIfOK YOro NepeTBOPEHIi 1 3MiHEHI MicLA iCHY-
BaHHA CTaloTb HEMPUAATHUMW ANA XKUTTA;

3) nopyLleHHA 6ioreoXiMiuHMX LUKNIB 1 GYHKL i XKMBOI peYOBMHM BHACNIJOK BTpa-
TV GiOPi3HOMAHITTA 1 NOABK CTINKMX KCEHOBIOTUKIB.

Bipa B. |. BepHapcbKoro B 34aTHICTb NIOAMHK, NIOACLKOT LMBINi3aLii eKonoriyHo
6e3neyHo KOpUCTYBaTUCb NMPUPOAHUMU pecypcamm, HayKoBO OOFPYHTOBAHO CTa-
BUTUCb JO MPUPOAM i MNOCTYNOBO BAOCKOHAMOBATU il Yy NOTpPiOHOMY AnA NOAUHM
HanpsaMi NpuBena 4O BUCHOBKY NPO BULWMIA eTan po3BUTKY b6iochepuy, ii nepexony B
Hoocdepy. BiH BBaXaB, L0 HEraTUBHI acNeKTU NIOACbKOI TEXHOTeHHOI fifIbHOCTI €
TMMYACOBUMMU i MaOTb OyTU nepebopeHi. A MOKM WO JOBOAMTLCSA KOHCTATyBaTy, WO
3arpo3a BWKMBAHHIO NIOANHY € peanbHolo. B. |. BepHagcbkum ynepuue 3sepHyB yBary
Ha CTiliKicTb 6iocdepn i 3po6UB ONTUMICTUYHMIA Ha TOWN YaC BUCHOBOK: CTabiNbHiCTb
Ta CaMOOPraHi30BaHICTb biocdepn € HaAiIMHO 3anMopPyKO HEMOXNBOCTI rnobanb-
HUX €KONOTIYHNX KPU3.

OpraHisauia cTanoro po3BUTKY NIOACHLKOI LMBIni3aLil Mmoxke cTaTtu cTpaTerieto
BVKMBaHHA NIOACTBA.

OTxe, BUEHHA Npo Hoocdepy CTano OCHOBO HOBOI KapTUHW CBITY,
WO CApAMOBaHa nepeayciMm Ha 3HaHHA AK iCTUHY B Mi3HaHHI,
Ha nepernag yciel CyKynHOCTi TpaguLUinHUX CBITOrNAAHUX YABNEHb
npo Mmicue i posib NOANHN Y NPUPOAI.

§ 45. BueHHs B. |. BepHaacbkoro npo 6iocdepy Ta Hoocdhepy
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BIANbHICTb
CamocTinHa po6oTa 3 Tabnuuero.

biocdepa Ak HaliBUWMI piBeHb opraHisauii XuTTa

3anoBHiTb y3arasbHIOBasbHY TabnuUo 3arasibHOI XapakTepucTukn Giochepu.
Cohopmyniolite BUCHOBOK MPO 0COBGANBOCTI CTPYKTYPHOT Ta GYHKLiOHaNbHOI OpraHi-
3auii 6iocdpepu AK HANBULLOTO PiBHA OpraHisaLii XUTTsA Ha 3emi.

Os3Haka XapakTtepucruka
CTPYKTYpPHi KOMMOHEHTU
OCHOBHIi CTPYKTYpPHi enemMeHT (TUnu peyoBUHN)
Mexi 6iocdhepu

HeobxigHa ymoBa icHyBaHHA
OcHoBHi BnactTusocTi 6iochepun
OcHoBHi dyHKLiA Giocdhepu
3aKOHOMIPHOCTi PYHKLiOHYBaHH#A
bionoria + Neorpagis. Tparegisa ApanbcbKkoro mops

Y 1960 p. Apanbcbke mope 6yno yet-
BEPTUM Hambinbwmm 03epom CBiTYy, a A0
2007 p. BoHO 3meHwwmnoca go 10 % Big
CBOIX KONMLUHIX po3MmipiB. Big konnwHboro
MOpA 3anuWnInNCA TpU BenKi Bogommu,
CONOHICTb BOAW B IBOX 3 HUX € TaKOI BUCO-
KO0, WO HaBiTb 3HUKMa puba. flke reorpa-
¢diyHe nonoxkeHHsa Apanbcbkoro mopAa? Aki

CepneHb, CepneHb, CepneHb,
npuunHu Tparegii Apany? 1989 2003 2009

CTABJIEHHA

bionoria + JlioacbKa yuBinisauisa. ABTOTpopHicTb NnogcTBa

B. |. BepHafcbKuii HacTiNbKM BUCOKO OLiHIOBaB HOOChEPHI MOXNMBOCTI LKMBIni-
3auii, wo chopmynioBaB rinotesy nepexopy NOACTBa J0 aBTOTPODHOCTI (HUHI noau-
Ha nepebyBae B CTaHOBULLi cynepretepoTpoda Ha nnaHeTi). [iy asmompodgHicmio
N100cmea BiH Po3yMiB NOCUIEHHA BIJHOCHOT He3aneXXHOoCTi NIACTBA Bif NPOAYKTIB,
L0 CTBOPIOE Biocdhepa, WAXOM pO3poOKU HOBMX aBTOTPOPHUX TeXHONOriA. HacKinb-
K1 peanbHO0 BY 6aunTe BTiNEHHs L€l igei BueHoro?

PE3YJIbTAT

OuiHKa 3aBAaHHA ANA CAMOKOHTPOJIIO

1. WLlo Take BUeHHs npo Giocoepy Ta Hoocdepy? 2. B akiin npaui i Konm chopmy-
1_¢ |TpoBaHO OCHOBHI MONOXeHHA BYeHHA npo 6iocdepy? 3. Lo Take Hoocdepa?
4.Y yomy cyTb 3aKoHy BepHagcbkoro npo Hoocdepy? 5. LLlo Take ekonoriuHa Kpu-
3a? 6. Ha3BiTb NPUYNHYN €KOJTOTIYHOT KPU3K.

7. AKi OCHOBHi MONOXeHHA BYeHHs Mpo Giocdepy Ta Hoochepy? 8. fAKi 03HaKM
7-9 | BMHUKHEHHA Hoochepu? 9. flke 3HaUEHHA BYeHHA BepHaAcbKoro Ans yHUKHeEHHSA
rno6anbHOi eKoNorivyHoi Kpusmn?

10-12 10. Aki ocobnuBOCTi CTPYKTYpHOI Ta OyHKLUiOHanbHOI opraHisauii 6iochepun Ak

HaMBULLOro PiBHA OpraHisauii X1TTa Ha 3emni?




Lljo6 6epezmu 3emto, npupody, mpeba ii nonobumu,
LlJo6 nontobumu, mpeba nizHamu. lNi3Haswu — HEMOX/1UBO He NoIlo6UMU.
M. MpuweiH

Y3aranbHeHHAa Temun 7. EKOJIOTIA

EKONOTIA (rpeu. olikoc — Bim, 1020C — HayKa) — ye HayKa npo 83aEMO38’A3KU Xu-
8020 MiX C0600 Ma 3 HABKOJIUWHIM cepedosuuiem. TepMiH «eKosoris» BnepLue BBiB
HimeLbKuni 300n0r E. lfekkenb wey 1866 p.

OcHOBHe 3aBAjaHHA

7 i n i P
06’eKkTn AocnifXeHb peamet gocnigXeHb ETETETET

EkonoriuHi B3aEmM03B'A3KN .
BuBYeHHA 3aKOHOMIpHO-

OpraHizmun OpraHi3miB i HagopraHiaMoBMUX . R
. o . . cTell opraHisauii Hag-
HapopraHiamoBi 6iocnctemn 6iocuctem i3 cepefoBuLLEM . -
; opraHiamoBux 6iocmctem
icCHyBaHHA
Po3ginn ekonorii MeTtoau ekonorii QDyHKuUiT ekonorii
«  bioekonoria (ayT-, sem-, CnocTepexeHHA = [lisHaBanbHa
CMHEKONOrifa, eKoCcMcTemMo- EkcnepumeHT = OcBiTHA
noris, 6iocdeponoris) BumiptoBaHHA = (CeiTornagHa
«  Teoekonoris, biotectyBaHHA = [lpakTnyHa

. Ekonoria niognHn
«  TexHoekonoris
. KocmiuHa ekonoris

EkonoriyHa iHguKauis
EkonoriyHnin MoHiToprHIK
EkonoriuHe mogentoBaHHA

* & 6 6 0+ 0 o

OCHOBHI EKOJIOTT4YHI 3SAKOHOMIPHOCTI

AyTeKonoriyHi 3aKOHOMipPHOCTi

e 3aKOH CYyKynHoi Aii eKkonoriyHnx YnHHuKiB (3akoH O. MiTuepnixa, 1909)

o 3aKOH B3aEMOKOMMeHcaLil eKonoriuHnX YMHHMKIB (3akoH E. Piobens, 1930)
e 3aKoH o6MeXXyBaNibHOro YMHHMKA (3aKOH MiHiMyMy, 3aKkoH 0. Jlibixa, 1840)
e 3aKOH onTumymy

e 3aKoH TonepaHTHOCTI (3aKkoH Wendoppa, 1913)

[lemeKonoriuHi 3aKoHOMipHOCTI

« MpaBuno cra6inbHOCTi BiIKOBOI CTPYKTYpM

e MpuvHUMN TepuTOpiaNnbHOCTI

¢ 3aKoH o6mexxeHoro pocTy (3akoH Y. lapBiHa)

e MpuvHUMN MmiHimanbHOro po3mipy nonynauin

e [MpuHUMN KOHKYPEHTHOro BUTICHEHHA (NpuHumn [ay3e)

o MpwvHUuN 3anexHocTi Big wWinbHocTi (MpuHUMn HikoncoHa)

EkocncTemonoriuHi 3aKkoHOMipHOCTi

« MpaBuno ekonoriyHoi nipamiau (3akoH JliHgemaHa)
e 3aKOH OAHOCNPAMOBAHOCTi MOTOKY eHeprii
e 3aKOH BHYTpIillHbOI ANHaMiYHOI piBHOBarnm eKkocncrem (3akoH Peimepca)

Y3aranbHeHHA Temu 7. EKOJTOT A

BiocdeponoriuHi 3aKkoHOMipHOCTI

«  3akoH 6ioreHHol mirpauii ximiuHnx enemeHrTiB (B. |. BepHagcbkuin)
. 3aKoH KOHCTaHTHOCTI (B. |. BepHaacbKuii)

. 3aKoH €AHOCTI XKMBOi pevoBuHN (B. |. BepHaacbKuin)

«  3akoH Hoocdepwm (B. |. BepHaacbkuin)
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Tema 8. CTANIW PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

Tema 8. CTAJINA PO3BUTOK TA
PALIOHAJIbHE NPUPOOOKOPUCTYBAHHA

Ceim - ye He HaBKOJTUWHE cepedosuuie, a EOUHUU Haw OiM,
8 AKOMY MU MOXeMO Xumu.
M. M. Molicees

§ 46. CYYACHI EKOJIOTI4HI MPOBJIEMU Y CBITI TA B YKPAIHI

OCHOBHi NOHATTA 1 Kno4voBi TepmiHn: CEPEJOBULLE3HABCTBO. [oBkKin-
na. FNMOBAJIbHI EKOJIOTIYHI MPOBJIEMM.

MpurapanTe! Lo Take ekonoria?

\N MomipkyiiTe!

BbnakuTtHa irpawkoBa Kyns (aHrn. The Blue Marble) -
Bifoma ¢oTtorpadia 3emni, 3pobneHa 7 rpyaHs 1972 p. Ko-
MaHAol KOCMiYHOro amnapaty «AnomnoH-17» Ha BifcCTaHi
npu6nan3sHo 45 000 kKm. bnakmTHa irpaluikoBa Kyns 6yna nep-
woto uiTkot doTorpadieto ocBiTneHoT yacTuHu 3emni. BoHa
6yna ony6nikoBaHa Mig 4ac CTAHOBJNIEHHsA iHBAPOHMEHTa-
nisamy (couianbHOro eKoJsIoriYHOro pyxy) Ta PO3rnAfaEeTbCA
AK BiJOOPaXKeHHs TEHAITHOCTI, Bpa3nMBOCTi 3emi. A Lo Take
iHBaMpoHMeHTONoriA?

3MICT

AKnin 06'eKT Ta 3aBAAHHA HayKM NMPO CTaH JOBKinNnA?

JianbHicTb nioguHy oxonuna 6iocdepy, rMmboki wapw nitochepu, ctpatocdepy,
rinpocdepy, Buinwna 3a mexi 6iochepun — B HABKONO3EMHMIN KOCMIYHMIA NpocTip. Ye-
pe3 Te BUHUKNa HeobXiJHICTb nocmiliHo20 cnocmepexeHHs 3d CMAHOM HABKOJTUWHbO-
20 cepedosuWa, Ni3HAHHA 3aKOHOMIpHOCMeUli 3MiH 008Kis/IA Nio Oi€lo Pi3HUX YUHHUKIB |
8uBYeHHs cnocobig 36epexeHHs Ui OXOPOHU, WO CTasio OCHOBHUM 3aBAaHHAM HayKM,
L0 BXe MoHafd AeCATUNITTA aKkTUBHO PO3BUBAETLCA.

CEPE[JOBULLE3HABCTBO, abo inBanpoHmeHTonoris (Big aHrn. Environmental
Science) — Hayka npo cmaH 008KinnA i micye 1o0uHU 8 Heomy. Tig poBKinAAM (CMHO-
HiM — HaBKOJINLLIHE cepefoBULLE) PO3YMilOTb KOMNJIEKC NPUPOOHUX, AHMPONO2EHHUX
i coyianbHUX YUHHUKIB Xumms to0uHU. CepeoBUILE3HABCTBO MA€E NPUKNAAHUI Xa-
paKTep, a TpaAuuinHa ekonoria cnyrye ¢yHaaMeHTaNlbHOW OCHOBOW. Cepio3HMMM
nepegymoBamMu AnA CTaHOBIEHHA iHBANPOHMEHTONOTIT CTanu:

«  CrokronbmcbKa KoHdepeHLUia 3 NMTaHb HaBKONMULIHBbOrO cepepoBuuia (1972) Ta

CTBOpeHHA HayKoBOro KoMiteTy 3 npobnem HaBKOMULIHbOIO CepefoBuLLa;

- TeHepanbHa Acamb6nea OOH Ta cTBopeHHA MiXHapoaHOI KOMicii 3 HABKONULWHbO-

ro cepepoBuLa i po3BUTKY Nig kepisHuuTteom I. X. bpyHaTnang (1982);




«  KoHdepeHuia OOH 3 goBkinna i po3sutky y Pio-ge-*KaHenpo (1992) i feknapauis

«[Mporpama gin. Nopagok geHHun Ha XXI cToniTTA» WoAo NOoCTynoBOro nepexony

[l0 CTanoro po3BUTKY CYCMifibCTBaA.

O6’ekTOM foCnigXeHb iHBaPOMEHTOOTIT € coyiocghepa sik «camoopaaHizo8aHd,
camopezysib08aHa NJaHemHad cucmemad, 00 AKOI Hasnexameo 6iocgepa, oxonsieHi 8u-
po6HUYOI OifNIbHICMIO 2e0chepu ma npuse2siuli 00 3emsli KOCMOC, a MAKOX JI0OCbKe
Cycnhinbcmeo 3 ycima Hacniokamu Gozo ... disaneHocmi» (M. A. Tony6eub).

CnopigHeHolo i3 cepefoBULLE3HAaBCTBOM € OXOPOHA AOBKINA.

OXOPOHA [OBKIIA (iHBalpoHMeHTanicTKa) — cucmema 3dxo0ig8 w000
PpayioHanbHO20 BUKOPUCMAHHA NPUPOOHUX pecypcis, 36epexxeHHa NpupOOHUX KOMN-
nekcie i 3a6e3neqyeHHA ekonoziyHoi 6e3neku. Lle cyKynHicTb npasosux, eKOHOMIYHUX,
nonimu4HuUx i coyianbHUX 3axofiB, CNPAMOBAHUX Ha pauioHanbHe BUKOPUCTaHHA,
BIATBOPEHHs i 30epexeHHsA NPUPOAHMX pecypciB 3eMni, 0OMeXXeHHA HeraTuBHOro
BMINBY AiANbHOCTI NIOAVHN Ha [OBKINNA.

OTXe, cepeaoBULLE3HABCTBO /I OXOPOHA AOBKINNA € NPUKIAGHUMN rany-
3IMU 3HaHb, OCHOBOIO AJIA PO3YMHOrO BUKOPWUCTAHHA pPecypciB AOBKIiNS,
IOro OXOpOoHM Ta 3abe3neyeHHsA YMOB CTafioro PO3BUTKY CYCMiNbCTBa.

AKi cninbHi 03HaKW, NPUYMHY Ta rPYNK rMo6anbHNX eKONoriYHNX npo6nem?

OfHVM i3 BaXXNMBUX 3aBAAHb CEPEAOBMLLE3HABCTBA € BM3HAUYEHHSA MNOOANbHIX
€KoMoriyHmx npobnem 6iochepw, Wo CTBOPIOTb 3arpo3y ANA iCHYBaHHSA NIOACTBA.

CyvacHi npuHUMNK opraHisauii fiANbHOCTI NIOAUHU € 3ryOHUMU AnA JOBKinnA.
MpaktnuHo 6yab-AKka rany3b Hebe3neuyHa AnNA NPUPOAM, ane HalbinbLow Mipot
BUHUKHEHHSI EeKOJIOTIYHUX MpobieMu CNpUUYUHAITL CilbCbKe 20cnodapcmeo,
mMemarnypeid, XimiyHa npomucsio8icms, mpaHcnopm i eHepzemuka.

CRifnbHUMM O3HaKaMU FobHaNbHUX eKONOTiYHMX NPo6NeM €: MacwmabHicms (CTo-
CYETbCA YCiX feprKaB CBIiTY); HAABHICMb MOMAsibHOI 3a2po3u (3aroCTPEeHHA KPU30BUX
€KONOTiYHMX CUTYyaL il NPU3BOANTb He TiNIbKM [0 EKOHOMIYHMX 36MTKIB, @ 1 YMOXNNB-
nto€ Gi3nUHe 3HULLEHHS NIOACTBA); HEObXIOHICMb MiXKOepXagHo20 chispobimHuUymMaa.

PaHiwe ekonoryn BU3Hayanu AK HalBaXk/MBiWi Taki rnobanbHi npobnemu: 1) 3a-
b6pyOHeHHs cepedosuwia; 2) nomensiHHA Kaimamy; 3) Kucsiomsi onaodu; 4) pyUHyeaH-
Hs 030H08020 Widpy; 5) cnycmentogaHHa mepumopiti; 6) 3HUXeHHs 6iopi3HOMaHimms.
3rigHo i3 CyyacHUMW JOCHIAXEHHAMMW, pe3ynbTaTy AKUX onybnikoBaHO B JOMOBIAi
OOH «InobanbHa ekonoriyHa nepcnektmea» (FTEO-2007), akTyanbHUMK €KONOTiYHU-
MW 3arpo3amu NloCbKOMY 61arononyyuio €:

1) 3miHu 2n106anbHO20 KAiIMamy, WO HeraTVBHO BIUIMBAKOTb Ha 30POB’A NIOAMHMY,

BMPOOHMLTBO NPOAOBONLCTBA, 6e3MneKy Ta JOCTYMNHICTb pecypcis;

2) cmuxiliHi nuxa Ta eKCTpeMasbHi MOrofHi yMOBW, L0 BCe 6ifibLIO0 Mipoto BMJvBa-
l0Tb Ha BPa3nmBi NOACbKI CNifIbHOTW, 0COBNNBO Ha HalbigHiLWi;

3) 3a6pyoHeHHA 008KiNA AK ycepeanHi, Tak i 30BHi NpUMiLLeHb;

4) Oezpadayisa 3emenb, L0 3MEHLLYE NPOAYKTUBHICTb CiflbCbKOrO rocnofapcTea i
3aroCTpIO€E NPOLOBOJIbYY 6e3neky;

5) cKopo4YeHHA 06’emy yucmoi 8oou, Lo Hebe3neyHo A5 300POB's NIOAVHIY;

6) 3a2po3a npoodoeosnbuili 6e3neyi uepes piske 3MeHLEHHA PUOHUX 3anaciB., Nico-

BUIX pecypcis.;

7) cKopo4YeHHs GiopisHOMaHimma 1 36inbleHHA TeMNiB BUMUPaHHA BUAIB, WO Ye-
pes3 BTPaTu 3arpoxye reHeTuyHomy GoHzy.

§ 46. CyuacHi ekonoriuHi npobnemu y cBiTi Ta B YKpaiHi
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OTtxe, MOBAJIbHI EKONOTIYHI MPOBJIEMW - ue 3miHM CTaHy
LOBKinnA BHacnigok Aii MacltabHOro TeXHOreHHOro BR/IUBY,
Lo MopyLly€E opraHisauito couiochepu.

fAlka cyuacHa eKkonoriyHa cutyauif B YKpaiHi?
3rigHO 3 AOCNIAKEHHAMN YKPAIHCbKMX YYeHUX Halbinblwoi WKoaM 3aBAaloTb

JOBKiNo:

«  mpaHcnopm siK FoNoBHWI 3a0pyaHIOBaY NMOBITPA, BOJOWM i FPYHTIB;

+  NpoOMUC/I08ICMb AK OCHOBHE [Kepesio YTBOPeHHA BiAXoAiB (nignpuemcTsa rip-
HUYO-A06YBHOrO, XiMiKO-MeTanypriHoro, MalMHOOYAiBHOrO, NaNVBHO-eHepre-
TUYHoOro, 6yfiBeNlbHOro, arpoNPOMMNCIIOBOrO KOMIMIIEKCIB, @ TaKOX KOMYyHaslbHe
rocnofapcreo);

«  eHepeemuka (6nun3bko 80 % BCix LWKIANMBNX BUKMAIB Yy NOBITPA, WO € HACNIAKOM
npouecis JobyBaHHA, NepepobKy 1 BUKOPUCTAHHA NaNMBHUX eHepropecypcis);

+  CinbcbKe 20cN00apCcMBo; NPU3BOAUTL OO BUCHAXKEHHA POLIOUYMX YOPHO3EMIB, 3a-
6pyOHEHHs IPYHTIB NecTuumMgamu i godprisamm.

AKi X eKonoriyHi npo6semu € HanbiNbL akTyanbHUMY B YKpaiHi?

CkopoueHHs 06’emie yucmoi 800U yepe3 3MeHLUEHHA 3anaciB i 3abpyaHeHH:
noBepxHeBUX Ta nig3emHux BoA. B YkpaiHi 80 % HaceneHHA BUKOPUCTOBYE BOAY 3
NOBEPXHEBUX IXKepPes, a eKONIONYHUI CTaH LMX BOA 3 KOXXHUM POKOM MOTipLUYETLCA.
HepocTaTHE ounLLeHHsA CTOKIB, HEAKICHE OYMLLEHHA NPOMNCIIOBMX BOA, HaAMipHa Ha-
CMYEHICTb OpraHiko NPU3BOANTb A0 TOTO, WO HUHI 3abpyaHEHICTb NPaKTUYHO BCiX
BofoViM Habnum3unaca go Il knacy.

3abpyoHeHnHa nosimps. llopiuHo B aTmochepy YKpaiHM noTpannse noHan
6 MJIH TOHH LWKIANMBUX pevyoBMH. TONOBHMMM 3abpyaHIOBaYaMu € NPOMUCIIOBICTb 1
TPaHCMNopT.

Jezpadayisa 3emenbHux pecypcie yHacnifok BUNyYeHHs 3eMenb nig rocnogap-
CbKi notpebu 1 3abynoBu, Yepes PO3BUTOK HeraTMBHUX MPOLECiB y naHawadTtax
(eposii, nigTonneHHsA i 3a60M0YeHHA) | BMEHLUEHHSA POAIYOCTI 3eMi.

3HuweHHsA nicis. CnoXxnsaLbke Be,eHHA NiCOBOro rocnofapcTaa Npr3BOANTb A0
TOTO, L0 JIiCK He BiHOBIOTLCA | BTPaYaloTb CTINKICTb, a LjiHHI AepeBHi nopoau (ayo6,
6yK) 3aMilLyOTbCA ManoLiHHMY (6epe30to, OCKKOI).

Mobymosi 6ioxodu. OpHielo 3 Hanbinbw ceplrio3HMX EKOMOFiYHMX Npobnem
YKpaiHn € npobnema yTunizauii i nepepobku BigxodiB pi3HMX BUAIB. Y KpaiHi Aie
6n13bKko 800 odiliHMX 3BanuLl, 3arajbHa KifbKiCTb CMITTA Ha AKWX NepeBuLna
35 Mnpa TOHH.

Lkionueuti ennue gilicbkosux 06'ekmis. CcTemMu 1 yCTaTKyBaHHA rocrnopap-
CbKOTO KOoMMJieKcy 06'eKTiB i rapHi3oHiB 36poiiHnX cun YKpaiHu 3actapinu, npauto-
I0Tb 3i 3HAYHUM MepeBaHTaXeHHAM i CTaHOBNATb NOTEHUiHY 3arpo3y AOBKINI0.

PadiayitiHe 3a6py0dHeHHA. Ha pafioakTMBHUX TEPUTOPIAX CbOrOAHI PO3MiLLeHOo no-
Hapj OBi TUCAYI HaceNeHNX MYHKTIB, B AKX MPOXIMBAE MaiXe NiBTopa MinblnoHa nogei.

CKopo4eHHs 6iopi3HOMAHIiMMA POCAVNHHOIO M TBAPVMHHOIO CBITy Ta 3MiHM B
1oro reHodpoHAi.

OTXe, ekosoriyHa cutyauis B YKpaiHi XxapakTepu3yeTbca AK rnnboka
€KOJIOro-eKOHOMIYHa KpKr3a, WO 3yMOBIEHa 3aKOHOMIPHOCTAMM
dYHKLIOHYBaHHA KOMMULLIHbOI aAMiHICTPaTUBHO-KOMaHAHOT €KOHOMIKMW.



AIANbHICTb

CamocTiiiHa po6oTa 3 Tabnuueto. Mo6anbHi ekonoriuHi npo6nemn
3a jonomorot TabnuLi BU3HauTe CYyTHICTb Ta MPUYMHU F06aNIbHUX EKOJTOTIUHKX
npob6nem.

HasBa CyTHicTb Mpnunun
3MiHU rnobanbHOro Knimaty
CTuxinHi nmuxa
3abpynHeHHA JOBKinNA
[erpapauin 3emenb
CKOpOYeHHs 06’emiB UMCTOI BOAU
3arpo3sa npofoBosbyin 6e3nedi
CKOpOYEHHA 6iOPi3HOMAHITTA

Bionoria + leorpadia. OpraHismmn-eKcTpemanu i 3MiHU KnimaTty

KoxHoro poky rpyna AOCRIAHUKIB 3AiCHIOE NOJOPOX A0
BifjaneHoro Kytouka TmbeTcbKoro mnaTo, WO PO3KUHYIOCh Ha
BWCOTI 6/IM3bKO 5 KM Hag piBHEM Mops. HayKoBLji 361patoTb 3pas-
K OpraHi3miB, AKi XXMBYTb i NPOLBITalOTb B yMOBaX cepefHbopiy-
Hoi Temnepatypu —4 °C, HN3bKOrO BMICTY KMCHIO, 3aMOPOXEHOro
FPYHTY 1 CUIbHOTO YyNbTPadioNneToBOro BMNPOMiHIBaHHA. AKe reorpadiyHe NonoxeH-
HA TnbeTcbkoro Nnato? OUiHITb 3HaYeHHA LMX JOCNiIKeHb B YMOBaX KniMaTy Ha nyaHe-
Ti, WO 3MiHNTbCA BiAMOBIAHO A0 HAMGINbLL NECMMICTUYHMX MPOTrHO3iB EKCNEpPTIB.

CTABJIEHHA

bionoria + Aurnincbka mosa. The Global Environment Outlook

»

«The Global Environment Outlook (GEQ) is a consultative and participatory process
to prepare an independent assessment of the state of the environment, the effectiveness
of the policy response to address these environmental challenges and the possible
pathways to achieve various internationally agreed environmental goals. The process
also builds capacity for conducting integrated environmental assessments and reporting
on the state, trends and outlooks of the environment. The Global Environment Outlook
(GEO) is also a series of products that informs environmental decision-making for not
only governments but also various stakeholders such as the youth, businesses and local
governments and aims to facilitate the interaction between science and policy».

MepeKknagitb TEKCT i BU3HauTe meTy nporpamu «[EO». OLiHiTb 3HaueHHA rnobanb-
HUX €KOJIOTIUHVX JAOC/iAXEHb i MPOEKTIB AN1s PO3B'sA3yBaHHA €KOJIOTIUHKX Npobnem.

PE3VJIbTAT

3aBfjaHHA ANA CAMOKOHTPOJIO
1. Wo Take iHBampoHmeHTONoOria? 2. o Ttake poskinna? 3. Ha3BiTb OCHOBHI
rnobanbHi ekonoriuHi npobnemu. 4. Lo Take rnobanbHi ekonoriuHi npobnemmn?
5. Ha3BiTb 0CHOBHI 3abpyaHIoBayi JOBKinIA B YKpaiHi. 6. HaBediTe nprknag Haii-
aKTyasbHiLWMX eKOSTOriYHMX Npobniem YKpaiHu.
7. ki 06’eKT i 3aBAAHHA HayKW Npo CcTaH AoBKinnA? 8. fKi cninbHi 03HaKy, npuym-
7-9 |Hu Ta rpynu rnobanbHuX eKonoriyHmx npobnem? 9. Aki cyyacHa ekonoriyHa cutya-
uia B YkpaiHi?
10. flke 3HaueHHA EKOMOTIYHNX JOCNIAKEHD N5l PO3B'A3yBaHHA rNobGaNbHUX €KO-
noriyHnx npobnem?

10-12

§ 46. CyuyacHi ekonoriuHi npobnemu y cBiTi Ta B YKpaiHi
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3em/ig He Hanexume JII0OUHI: II0OUHA HAlexxume 3em/li.
M. [aHOi

§ 47. BUAW 3ABPYOHEHHSA, iXHI HACNIAKW And
EKOCUCTEM

OcHOBHi NOHATTA 1 Knto4oBi Tepminn: 3SABPYAHEHHA AOBKUIA. AKICTb
AOBKUIIA.

Mpuragaiite! fKi oCHOBHI ekonoriyHi Npobnemu cBiTy?

X Momipkyiite!

«Konu mu cnocmepizaemo 3axio cOHUA Kpi3b cMoe
Hao 3abpyOHeHUMU 800aMu HAWOI PiOHOT 3eMJti, MU MyCUMO
ceplio3Ho 3anumamu cebe, Yu cnpasdi 6axaemo, Wob 8 mau-
6ymHbOoMy AKULCb iCMOPUK 3 iHWOI NIaHemMUu CKa3as npo HAc:
“3a yciei ixHbOI 2eHianbHOCMIi Ma 8MiHb 80OHU 8uYepnasnu doap
nepedbadeHHs, yucme nosimps, 800y, Xy ma idei’”, — Tak roBOpVB y CBOIN JONOBIAi
leHepanbHuii cekpetap OOH Y TaH. A Wo cnprynHAE 3abpyaHEHHA AOBKINNA i um
MO>KHa nepefbaunT HacNiaKn 3abpyaHeHHs?

3MICT

AKi pxepena i BUAN 3a6pyaHeHHA AoBKinna?
3ABPYJHEHHA OOBKUIA - ye HA0X00XeHHS 8 HABKOTUWHE Cepedosullie peyo-

8UH Ma eHepeil, ujo Npu3soduUMsb 00 NopyuieHHA cmpykmypu U hyHKUil 6iocucmem.
3abpyAHEHHA MOXe CTaTUCA BHACNIAOK Ail NPUPOAHKX (3eMNIETPYCH, BUBEPXKEH-

HA BYJIKaHIB, 3CYBW) i aHTPOMOreHHUx (3abpyoHeHHA ammocgepHo20 nogimps,

8o0oliM, pyHmMy, ekocucmem) YUNHHNKIB. OCHOBHVMMM aHTPOMOreHHMY 3abpyaHto-

BayaMu €: XiMiYHa NpoMucs108icms, Memasypeis (YOpHa Ta KONIbOPOBA), Ci/lbCbKe 20C-

nodapcmao, eHepzemuka (HadTonepepo6bHi 3aBoaun, TEC, TEL, TEC, AEC), mpaHcnopm

(nepepycim aBTOMOGINbHWI).
3abpyaHioBayem (MontoTaHTOM) € Oyab-AKNIA Gi3NYHMIA areHT, XiMiuHa peyoBUHa

abo 6ionoriyHnM BUA, KOTPUI NOTPANJIAE B JOBKINIA U/ BUHNKAE Y HbOMY B KifIbKOCTI,

LLIO BUXOAATb 3a MeXi 3BMYaiHOT HasBHOCTI. Ix KnacuoikyoTb 3a TpMBanicTio Aii (CTinKi

Ta HecTilKi), BNIMBOM Ha 6ioTy (3abpyaHoBayi NpAMOI 1 HeNnpAMOI Aii), MOXomXeH-

HAM (MepBUHHI 11 BTOPUHHI). 3a NprpoAoto 3abpyaHIoBayiB PO3pPi3HATL TaKi BUAM

3a6pyaHeHHs:

e MexdHiyHe - 3aCMiYeHHA [OBKINNA CTINKMMMK
npogykTamy LiAnbHOCTI (Nnactmacosi Bupobw,
CKNo, uerna), Bigxofamm ripHmyofo6yBHOT npo-
MMCNOBOCTI (Tak, 3 1 T BUAOOYTOI KOPMCHOT Kona-
nuHu nnwe 1-3 % NepeTBOPIOIOTLCA Ha KOPUCHY
npogaykuito, a 98 % nayTb y Bigxoawn) (in. 74);

o (pi3uyHe — 3a6pyAHEHHA, NoB’'A3aHe 3i 3MiHaMK
disnyHMx napameTpiB cepeposua (mensose,
cgimsose, enekmpomazHimHe, padiayitiHe, Wymo-

] ' In. 74. MexaHiuHe 3abpyaHeHHA
8e, eflekmpomazHimHe 3abpyAHEHHs), NoB'A3aHe MNacTUKOM € rno6anbHO0

3 PoO6OTOI0 BUCOKOBOJIBTHUX JiHi efleKkTpone- eKoJloriyHoto npobnemoto



pepaui, enekTpOCTaHUin, TenepagiocTaHLUil, a TakKoXK MiKPOXBUIbOBUX Meyen,
KoMM'loTepiB, MOGINbHMX TeNepoHiB);

o XimiYyHe - NMPUBHECEHHA B [IOBKiNNA KCEHOOIOTUKIB ab0 BENMKOI KiNbKOCTi pe-
UOBVH, WO € Hal3HauHiwo GopMoto 3abpyaHEHHA: 3a6pyOHeHHA Cnoaykamu
8AXXKUX MemaJis, Haghpmose 3abpyOHeHHs, apmakosozidHe 3abpyOHeHHA (TakK,
70-80 % aHTM6iIOTUKIB, aHTMNapa3uTapHUX NpenapaTiB NOTPANAATb y PiUKK);
y rnobanbHoMy MacwTabi nepeBaxawTb WicTb 3abpypHtoBavis: [Mniomoym,
Kagmin, Xpom, pTyTb, NecTMunamn Ta pagioHyKnigu;

e 6Gionoz2iyHe — NpPVBHECEHHA 1 MAcOBEe PO3MHOXEHHA B [OBKIiNi OpraHiamis:
3002eHHe (HanpuyKnag, BCENEeHHA KO10paocbKozo XyKad), himozeHHe (HanpuKknag,
noLwmpeHHA onyHLuii), MikpobiozeHHe (HanpukKnag, MacoBe PO3MHOXEHHSA LliaHo-
6aKTepii), 2eHemuyHe (NoB’A3aHe 3 PO3BUTKOM FreHHOT iHXKeHepiT).

OTXe, 3abpyaHeHHA [OBKiNNA BigOyBaeTbCA BHACNIAOK HaAXOLKEHHSA
HexapaKTEPHUX MeXaHiUYHUX, XiMiYHKX, GiznyHnx abo GionoriyHmx
3abpyaHioBayis.

Aki Hacnigkn 3a6pyaHEHHA Ana ekocucTeMm i nloguHn?

EkonoriyHumu Hacnigkamu 3abpyaHeHHA € pe3ynbTaT Aii pi3Hux BuAiB 3abpya-
HEHHS, WO BUSBNAETbCA Yy HEraTMBHUX 3MiHaxX CTaHy 1 GyHKLUiOHYBaHHA Giochepn,
NPUPOAHNX | WTYYHUX eKOCUCTeM, MOMYyNAUIMHUX MexaHi3MiB camoperynauii Ta
NpoLeciB XUTTEQIANBHOCTI OpraHiamis.

Cepep, ekonoriyHux HacnigkiB 6iochepHoro 3abpyaHeHHA rnobanbHOro 3HayeH-
HA Habyny NapHUKOBUI epeKT, 030HOBI AipY, KNCNOTHI Onaan, CMOr, LBITiIHHA BOAW,
eBTpodiKiLia BOJONM Ta iH.

Ha pieHi ekocucmem NpUBHECEHHA ab0 BUJTYYEHHS MEBHUX PEYOBUH CIPUUNHSE
NopyLeHHA X CTPYKTYpU i GyHKLiOHyBaHHA. Taki MOPYLUEHHA MOXYTb NPU3BECTU
[10 HeraTMBHMX HaCMiAKIB Ha PiBHI eKocuCTeM: Hakonu4eHHsA 3abpyOHIo8ayie mpogiy-
HUMU pigHAMU, 36inbweHHA abo 3MeHWeHHA MAKCOHOMIYHO20 pi3HOMAHIMmMs eKocu-
cmemu, 3HUXXeHHA NepeUHHOI NPOJyKMUBHOCMI eKocucmemu, Wo 8nJusde Ha 8udosull
Ck/1a0 pedyyeHmis i KOHCyMeHmig, ii cmilikicme i cmabineHicme Ta iH.

Ha nonynauiliHo-eudosomy pigHi y 6inblIOCTi BMAIB POCANH CMOCTEPIralTbCa:
3HUXEHHA eHepeil NPOPOCMAHHA HACIHUH, 2a/1bMy8AHHA npoyecie pocmy U po38umky,
Mopos102i4Hi NopyuleHHA KopeHesol cucmemMu ma nazoHia. Y npupoaHnx nonynsdi-
AX TBAaPVH 3MIHIOIOTbCA 8iKOBA, 2eHEMUYHA, NPOCMOPOBA U cmamesa cmpykmypa, iH-
MeHCUBHICMb PO3MHOXEHHS, 8ik 00CA2HeHHS cmameasoi 3pinocmi Ta iH. Hanbinblwnin
HeraTVBHUI BMMB BifuyBaloTb »KMBi OpraHiamu, Uma KUTTERIANbHICTb NOB'A3aHa 3
rpyHTOM (efadobioHTM) Ta LHOM BOAONM (B6EHTOC), OCKiIbKM came B LMX AinfAHKax
HaKonuuyTbcA 3abpyaHioBavi.

Ha pigHi opaaHi3mie HanBpa3NuBIlLUMK [0 3a6pyAHEHHA € TKaHWHK, Y AKNX Bifoy-
BalOTbCA aKTVBHI Npouecn noginy. Yepes Te MepucTemm 3efIeHNX POCAUH, PETUKYNAPHI
TKaHUHV YePBOHOTO KiCTKOBOTO MO3KY XpebeTHVX TBapUH i NIOAVNHM 3a3Ha0Tb Halbinb-
LIOT WKOoAKW. Pe3ynbTaToM Takoro BriMBY € OHKOMONiYHI 3aXxBOptoBaHHA. Hanuytnusiwm-
MW [0 3a6pyAHIOBaYiB € paHHi CTaAii PO3BUTKY: HEraTUBHA AiiA MOJIOTaHTIB NPU3BOAUTD
[0 NOABM Pi3HNX Baf PO3BUTKY.

OTXe, Hacniakn 3abpyaHeHHA BeayTb A0 3MiH CTaHy JOBKiNNA, NopyLeHb
€KONOTriYHMX NPOoLeCiB i 3B'A3KIB Ha YCiX PIBHAX OpraHisauii XuTTa.

§ 47. Bupm 3abpynHeHHs, iXHi Hacnigky ana ekocucrem
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AKi KpuTepii 3a6pyaHEeHHA fOBKINNA?

AKICTb OOBKIIA — mipa 8i0nogidoHOCMi HABKOMUWHLO2O cepedosuwid i npu-
pOOHUX yMo8 nompebam stodeli ma iHwux opaaHiamis. Lia Hali3aranbHilla BnacTueicTb
JOBKINNA OLUIHIOETbCA NepedyciMm yepes BMAUB i PO3BUTOK HeEratMBHUX NPoLueciB Yy
ekocnctemax. OpraHisauiiHi 3acagu ouiHIOBaHHA BMIMBY Ha AOBKINIA, CIPAMOBaHO-
ro Ha 3anobiraHHsA WKopAi AOBKiNI0, 3abe3neyeHHA ekobe3nekun, OXOPOHU JOBKINNA,
pauioHanbHOro NPUPOAOKOPUCTYBAHHA, perynoTbca 3akoHOM YKpaiHu «[1po ouiH-
Ky BNAMBY Ha AoBKinasA» Big 2017 p. 4na BU3HaueHHA, 06MeXKeHHs, nepefbayyBaHHA
3MiH 1 AKOCTi [OBKINNA 3aCTOCOBYIOTb MeBHi MexaHi3mu. Lle ekonoeiyHa ekcnepmusa,
€KOJ102i4YHi HOPMYBAHHSA, NPO2HO3Y8AHHSA, cepmudbikauis, cmaHOapmu3ayis, niyeH3y-
8aHHA, ekos102iYHUl ayoum.

OuiHloBaHHA BNAMBY 3abpyfHEHHA Ha AOBKINNA 3[4iNCHIOETbCA Ha AepKaBHOMY
PiBHi LWIAXOM eKoJ102i4HOI eKcnepmu3u 3a NEBHMMW NapamMeTpamu (Hanpuknag,
KiIbKiCTb CMONYK BaXXKMX MeTasliB, AeAKUX KCEHOOGIOTUKIB, TeMnepaTypa, KifbKiCTb
kucHio, CO,, NO B atmocdepi). HopmyBaHHA B ranysi 0OXopoHM AOBKIiNAA BU3Havae
NOKa3HMKM, WO MalTb 3MEHLIYBAaTU aHTPOMOreHHUN BMAMB i CIPUATK npouecam
CaMOBIAHOB/EHHA 1 camoperynALii eKocucTem.

EKonoziyHe HOpMYBAHHA — Ue 3dKpiNJIeHHA HA 3aKOHOOAdBYOMY DiBHI nesHuUX
npasus, sumoz, cmaHoapmie w000 OXOPOHU OO0BKi//ISA, BUKOPUCMAHHA NPUPOOHUX
pecypcis i 3a6e3nedyeHHs eko/102iYHOT be3neku.

Cncrtema eKonoriyHMX HOPMaTUBIB AKOCTI JOBKINAA BKIOYAE:

1) HopmaTuBW eKonoriyHoi 6e3neKkun (Hanpuknag, HoOpMaTUBU AKOCTI aTMocdep-
HOro NoBiTpA);

2) rpaHWYHO AOMYCTMMY KinbKicTb BUKUAIB i CKUAiIB y AOBKinnAa 3abpypHio-
BauiB (Hanpuknag, 2paHuU4Ho donycmuma KoHuyeHmpayis, TOK — makcumanbHUM
piBeHb 3a6pyAHEHHS, WO NOro NIOAUHA BUTPUMYE 6e3 LKoAM CBOEMY 3[40POB’I0);

3) piBHI WKignuBoro BNANBY 3a6pyAHI0BayiB (Hanpuknag, yci WKignnei peyoBnHM
3a CTyneHemMm fii Ha opraHi3M NIOAUHM NOAINAIOTb Ha Taki Knacu 6esneku: | — Hap-
3BMYAHO Hebe3neuHi (pTyTb, Hikenb), Il - BUCOKOHEOE3MeUHi (CipKOBOAEHD, Hi-
TporeH (IV) okcna), lll - nomipHo Hebe3neyHi (caxka, LemeHT), IV — manoHebe3neyHi
(6eH3uH, deHon).

ExonoziyHe npo2HO3y8aHHA — ye Oif/IbHICMb i3 3aCMOCy8aHHAM cneyugiyHux
Memodig 01 nepe0bavYeHHA MOXUBUX 3MiH 008KisIA. Pe3ynbTaToM NPOrHo3yBaHHA
€ eK0JI02i4YHUU NpOo2HO3, NPO2HO3HI Kapmu; Hanpuknag, NPOrHo3 KniMaTUYHMUX 3MiH,
KapTa poAlyoCTi FPYHTY TOLWO. ICHYE TPM OCHOBHI rpyny MeTOfiB MPOrHO3yBaHHA:
Memoou ekcnepmHo20 OYiHI8AHHA (cnocobn oTpumaHHsA iHbopMmaLii 3a yyacTi cne-
uianicTiB-eKcnepTiB), MEMOOU eKCmpanoto8aHHs (NepeHeceHHs AaHUX, OTPUMaHUX
y MeBHi ranysi AiAnbHOCTI, Ha aHanoriyHi ranysi), Memoou Moden8aHHA npoyecis
(cTBOpEHHA CNpoLLeHOT Bepcii eKoNnoriyHoro npouecy).

OTXe, ofHi€lo 3 060B'A3KOBMX YMOB OpraHi3aLlii OXopoHU AOBKinA
€ CTBOPEHHA CUCTEMW KPUTEPIIB BU3HAYEHHA AKOCTI JOBKINA.

DIANbHICTb
x/‘ CamocTiinHa po6oTa. Bugn 3abpyaHioBauis

BusHauTe HanexHicTb HaBefeHUx 3abpyaHtoBadis: 1) BIJ1; 2) yagHui ra3 Big He-
NMOBHOMO 3ropsAHHA; 3) eNeKTPOMArHiTHi MofiA BUCOKOBOMBTHUX MiHiN; 4) WTyuYHi



isotonu Llesito, CTpoHLUito; 5) Tenni Bogn eneKTpoCTaHLiit; 6) LWyM TPAHCNOPTY; 7) OKCU-
an HitporeHy metanyprinHux 3aBogis; 8) Kagmin y 305i nig yac cnanoBaHHA CMITTA Ha
3Banuuwax; 9) nectuumaw; 10) nonieTmneHoBi NakeTy, MNacTMacoBi NaAWKKY; 11) cTivHi
BOAV LyKPOBOrO 3aBofy, M'ACOKOMbiHaTY; 12) cnonyku Xfopy 3 LeMeHTHOrO 3aBogy.
OOGrpyHTYyITe TBEPAXKEHHA MPO KOMMMEKCHUI BMNJIMB Ta B3aEMOJiI0 OCHOBHUX BUfiB
3abpyaHoBauiB.

XimiuHi bionoriuHi Di3nyHi MexaHiuHi

bionoria + Neorpadin. Kpakaray i1 npupogHe 3a6pyaHeHHA foBKinna

Hitounn BynkaH Kpakatay Bigomun no-
TY>KHVUM BUBEPXKEHHAM, LLO CNPUYMHUMO Ka-
TacTpodiyHi Hacnigkn B 1883 p. MNonin yboro
BMBEPXEHHA (a Lue 6nn3bko 50 Mnpa TOHH)
PO3NOBCIOAMBCA Ha 3HaYHY YaCTMHY NOBepX-
Hi 3emni N CNPUUYUHUB 3MEHLUEHHA NPUTO-
Ky COHAYHOI eHeprii 4O NoBepxHi 3emni Ha
10-20 %. Y TiBHiuHiN NiBKYNi TemnepaTtypa
noBiTpA 3HM3unaca Ha 0,5 °C. fAkumn Gynu
€KONOriyHi HaCNiAKKM Lboro NprMpoaHoro 3abpynHeHHA aAna ekocuctem? A fie po3Ta-
LoBaHWI ByNKaH KpakaTay Ha $i3unuHin kapTi csiTy?

g CTABJIEHHA
N —

*2 Bionoria + Mo6yT. Dopmanbgerig i 3q0poB’s

Cepep peyoBUH, WO X BUMKOPUCTOBY-
I0Tb A8 BUFOTOBNEHHA AePeBUHHO-CTPY-
xkoBux (ACI), pepeBMHHO-BONOKHUCTMX
(OBM), Opi€EHTOBAHO-CTPYXKKOBMX  MAUT
(OCI) i cTaHOBNATL CEPO3HY 3arpo3sy 340-
POB'l0 NIOAVHU, HAa3UBAOTb hopmanboezio.
Woro MK y noBiTpi - 0,1-0,12 mr/m3, npoTe
Yy MOBITPi Cy4yacHUX KBapTUP KOHLEHTpa-
LA L€l CrnoNyKn CTaHOBUTb Y cepeiHbOMY
6nunsbko 0,5 mr/m3, a B oKpeMunx Bunagkax gocara€ 3 mr/m3. HasBiTb MOXNIMBI gxe-
pena ui€ei peyoBMHM B KBapTMpax. fAKa ¢isionoriuHa ais Li€i pe4oBUHN Ha OpraHiam
noauHn?

PE3YJIbTAT

3aBAaHHA A4N1A CAMOKOHTPOJIO
1. Wo Take 3abpyaHeHHs goBkinna? 2. Ha3eiTb OCHOBHI BUAM 3abpyaHeHHs. 3. Lo
1-6 |Take eKonoriuHi Hacnigku 3abpyaHeHHA? 4. LLlo Take eKonoriyHe NporHo3yBaHHA?
5. lLlo Take akicTb goBKinnA? 6. Ha3eiTb Kputepii 3a6pyaHEeHHA JOBKINA.
7. Aki pxepena 1 Buan 3abpyaHeHHA foBkinaA? 8. Ak Hacniaku 3abpyaHeHHA ans
ekocucTem i nognHn? 9. Aki Kputepii 3abpyaHeHHA AoBKinnA?
10. BUCNOBITb CyAXeHHA LWOAO HEObXifAHOCTI PO3pPOOKM KpuUTepiiB OLiHIBaHHA
3a6pyfHEHHS JOBKINNA.

10-12

§ 47. Bupm 3abpynHeHHs, iXHi Hacnigky ana ekocucrem
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Ab60 n11odu 3pobame mak, wob Ha 3emi 6ys10 MeHwe oumis,
A60 dumu 3pobaame mak, wob Ha 3emi 6yso meHwe oded.
J1. BammoH

§ 48. AHTPOMIYHUI BMJINB HA ATMOCOEPY

OcHOBHi MOHATTA 1 Knto4oBi TepmiHn: 3ABPYJHEHHA ATMOCOEPU.
OxopoHa atmocepu.

Mpwuragaiite! fki € BuAM 3a6pyaHeHb?

X Momipkyiite!

[onoBHUMN XiMiYHMIK CKNAagHUKaMU MNOBI-
TpA € a30T (78,08 %), kKnceHb (20,96 %) Ta iHepTHI rasm
(0,94 %). KinbKicTb iX y NOBIiTPi He 3MiHIOETbCA, BOHU
€ CTanuUMN CKNagHMKamMu NoBiTpA. Y NoBiTpi € Wwe n
3MiHHI cknagHukim (CO,, CH,, Os), KinbKicTb AKX MOXe
3MiHIOBATUCb, 0CO6/IMBO B YMOBaX TEXHOFEHHOrO 3a-
6pynHeHHA atmochepun. AKMMU € 3MiHHI CKNagHWKK
NoBiTPsA B yMOBax 3abpyaHeHHsa atmocdepu?

3MICT

AKMM € aHTpONiYHMIA BNAUB Ha atmocdepy?

3ABPYOHEHHA ATMOC®EPU - Haoxo0xeHHA 8 nogimps 2asysamux XiMidHUX
peqosuH, maepoux Yacmoyok i 6iono2iyHUX Mamepiasnie, Wjo MOXyme YUHUMU Hezd-
mugHuU 8n1U8 HA OP2aHi3MU Ma ix yepynosaHHsA. Yacto edeKT 3abpyaHoBayiB € ono-
cepenKoBaHVM Ta BUABMAETLCA NMLLe Yepes TpUBanuMi vac (Hanpuknag, gia ¢peoHis
Ha NPUPOAHI eKoCcucTemMn yepes pyrHYBaHHA O30HOBOTO lWapy). 3abpyaHeHHA aT-
Mochepr moxe OyTU NOKanbHUM 1 rnobanbHUM, NPUPOAHUM (BYNIKaHWU, KOCMIYHWIA
BIMJINB, JTICOBI NOXeEXi) 1 aHTPOMIYHNM.

OcHOBHI aHmponozeHHi 3abpyoHiosaqi ammocgepu. Hanbinbw nowmpeHumn
Ta Hebe3neyHMMN KaTeropisMu 3abpyaHioBaydiB €: atMochepHUn nun (nonin, caxa),
aeposoni, ByrnesopHi (CH,, C;H,, noniyunkniuHi apomaTnuHi ByrneBogHi, 6eH3onipeH),
BYrnekncnui ras, yagHui ras (CO), okcugn HitporeHy (NO, NO,), okcuaun Cynbodypy
(S0O,, SOs), BaHagin(V) okcug (V,0s), TponochepHUn 030H (CUNbHUIA GOTOOKUCHUK 3
Hebe3neyHoo Oi€l Ha OpraHu AUXaHHSA).

Budu 3abpyoHeHb ammocghepu. 3a 6y[0BOIO Ta XapaKTePOM BMIMBY Ha aTMocdepy
3ab6pyAHEHHA YMOBHO MOAINAIOTb Ha: MeXaHi4Hi (M LeMeHTHNX 3aBOAIB, ANM i CaXka
Bifl cnanioBaHHA BYrinnA) Ta ximiyHi (nvnysati abo rasyBaTi peUYoBUHM, LLIO MOXKYTb
BCTYnaTu B XiMiuHi peakLuii). 3a arperaTH1UM CTaHOM YCi 3abpyfHoBaYi NoAinAwTb Ha
meepoi, pioki U 2azysami. Came ra3yBaTi 3abpyfHIoBayi cTaHOBNATb Maixe 90 % 3a-
rasibHOT Macu PeYOBUH, WO HAAXOAATb B aTMOChepy.

OcHoegHi Oxepesna ammocghepHo20 3abpyOHeHHs — TemnIoeHepreTuka, NpPomMuc-
NOBICTb, aBTOTPAHCNOPT, HadpTO- i razonepepobHa NPOMKCIOBICTb, BUMNPOOYBaH-
HA AagepHoi 36poi Towo. ATMochepy 3abpyaHIOITb NPAKTUYHO BCi BUAM Cy4YacHOro
TPaHCNOPTY, KiNbKiCTb AKOro NOCTINHO 36iNblUYETbCA B YCbOMY CBIiTi. Cepio3HOT LWKO-
[V [OBKiN0 3aBAal0Th XiMiYHa MPOMUCIOBICTb i CiNbCbKe rocnofapcTBo (3abpyaHeH-
HS aMmOHiakom). [ly>ke cepio3HUMU AJf1A NIOACTBA € 3arpo3n 3abpynHeHHs atmocdepu



pafioakTMBHNMM PEYOBUHAMU Ta 3MEHLUEHHA BMICTY KMCHIO BHACIAOK CratoBaHHA
nanuea pPi3HUX BUAIB.

OTxe, cknag atmocpepun B yMOBaxX aHTPOMIYHOro BNAMBY Noyvas
AKICHO 3MiHIOBATUCA; Y Hill y BCe GinblumX KinbKOCTAX
HaKoNUYyTbCA WKIAANBI PeYOBUHMN.

Aki ekonoriuHi npo6nemu € Hacnigkamun 3a6pyaHeHHA aTmocdepu?

PyiHyBaHHA O30HOBOrO LWapy BYrNeBOAHAMYU (Hanpuknag, XaopopTopoByr-
nesogHAamu CFCl;, CF,Cl,, WwWo BUKOPWUCTOBYIOTLCA B XONIOAWbHIA MPOMUCIOBOCTI
" y BUPOOHMLUTBI aepo30/iB) NPU3BOAUTL [O YTBOPEHHA O030HOBMX Aip. O30HO8I
0dipu — nokaneHi 0iNAHKU 030HOC(epuU, e KoOHYeHmpauyia cmpamocgepHo20 030HY
icmomHo (Ha 40 - 50 %) meHwa 3a 38uyatiHy. [loABa 0O30HOBMX Aip CTAHOBUTb PeanbHy
eKonoriyHy Hebe3neKy Ans Bi4NOBIAHOIo perioHy Yyepes nocnabneHHs 3axXnucTy BCbo-
ro KMBOTO Bif 3ryGHOT fii «>KOPCTKOro» ynbTpadioneToBoro BUNPOMiHIOBaHHS.

NigBnweHHA koHueHTpauii CO, i CH, BHacnigok cnantoBaHHA OPraHiyHoOro nanu-
Ba 3YMOBJIIOE napHuUkosuli ehekm. MapHukosuli epekm, menauyHUl epekm — Hazpi-
B8AHHA HUWXHIX wapie ammocgepu i nosepxHi 3emsi 8HAC/1IOOK NO2JIUHAHHA 800AHOIO
napoto, 8y2ekuc/iuM 2a3om 8iobumozo 8i0 nosepxHi niaHemMu mens08020 8UNPOMi-
HI08AHHSA. 3a ocTaHHi 200 pokis BmicT CO, B aTMocdepi 3pic marxe Ha 25 %, a Temne-
patypa nigeuwmnaca Ha 0,5 °C.

Bukngun BMXNONHMX rasie — OCHOBHa nNpu4nHa nepesuweHHA MK TokCnYHNX i
KaHLleporeHHMX peyoBuH B aTMocdepi BENMKMX MICT 1 yTBOpPeHHA cmoriB. CMoa —
gudume cusbHe 3abpyOHeHHA nosimps, WO XapakKmepu3yemoCAa NOEOHAHHAM
4acmouoK nuJsy, KpanjuH mymaHy, 2asysamux 3abpyoHiogadig i oumy. [xxepenamu
CMOTy € 1 MPOAYKTW 3rOPAHHA BYriNnA, MasyTy, AMU3e/IbHOro nanvBa (TeTpaeTunceu-
Helb, okcnan Cynbdypy).

YTBOPEHHA KUC/IOMHUX onadie BHacNifok 3abpyaHeHHA atMocdhepu cynbodyp(lV)
okcngom, okecngamm Hitporeny, xnoposogHem. Kuciomsi onadu — ammocgepHi ona-
0U, KUCJIOMHICMb AKUX nepesulllye HOPMAasbHe
3Ha4eHHA (pH < 5,5). OKcngw, Wo BUKMAAOTbCA
B aTMocdepy BHacnifgok pobotn TEC i aBTomoO-
GiNbHMX OBUTYHIB, CMONyYalTbCs 3 aTMocdep-
HO BOJIOrOI0 1 YTBOPIOKOTL APIOHI KpanauHKu
cynb®aTHOI Ta HITPaTHOI KACNOT, WO BUMNaAaloTb
Ha noBepxHio 3emni. QiNbTpylOUNCb Yy FPYHTI,
BOJA KUCIOTHMX AOLWiB 3abupae 6arato Heob-
XigHux 6ioenemeHTiB (Kanbuito, MarHito, Kanito,
HaTpito). IxHe micue 3alimaloTb TOKCUMUHI MeTanu,
WO YMHATb HEraTUBHY Ail0 Ha BMAOBMIN CKnag In. 75. Jlic nicna KMCNOTHUX onagiB
penyueHTiB (in. 75).

bnusbko 20 % 3abpyaHoBayviB aTMOChepy € MyTareHamu i CTaHOBNATb 3arpo3sy
3[40POB’t0 HEe TiNbKM HUHILIHBOTO, @ I HACTYMHUX NOKONiHb. 3abpyfHEHHA NOBITPA:

1) 3HWXKY€E aganTauivHi MOXNMBOCTI OpraHi3my i, AK HaCNiQoOK, CTINKICTb 4O HEeraTmB-
HUX YNHHUKIB;

2) nigBULLYE piBeHb 3aXBOPIOBAHOCTI, HACamnepes opraHiB AnxanbHOI CUCTEMU;

3) HeraTMBHO BMJIMBAE Ha PiBEHb CMEPTHOCTI.

§ 48. AHTpOMiYHMI BNAVB HA aTMOChepy
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Y HaceneHHs, AKe NPOXKMBAE B MicLAX 3 iIHTEHCUBHMM 3abpyfHEeHHAM aTmocdep-
HOrO MOBITPSA, NiABULLYETLCA KiNbKiCTb iMyHOoAediLMTiB. 3pOCTaloTb KiNbKiCTb 3aXBO-
PlOBaHb HAa XPOHIYHMI BPOHXIT i MOWMpPEHICTb BPOHXIaNbHOT acTMK, MigBULLYETLCA
piBEHb OHKOJIOTYHNX 3aXBOPIOBaHb ANXANIbHOT CMCTEMM.

OTXe, FONIOBHVMW NOOANTbHUMY €KOOTIYHUMIK HacigKaMum
3abpynHeHHA aTMocdepn € NapHUKOBUI edeKT,
O30HOBI fipn, KNCNOTHI onagn, CMOr.

Aki 3axoamn oxopoHu atmocdepu Big 3a6pyaHeHHA?

OxopoHa aTmocdepHOro NoBiTpA — cucmema 3axo0i8, N08’A3aHUX i3 36epexxeH-
HAM, noninweHHAM ma 8i0HOB/IEHHAM CMAHy ammocgepHo20 nosimps, 3anobieaH-
HAM | 3HUXEHHAM pigHsA lio20 3abpyOHeHHA MAd 8nNJiUBY HA HbO20 XiMiYHUX, Pi3UYHUX i
6ionoeziuHUx 3a6pyoHrosayis. CTanunin po3BUTOK KpaiH nepenbayae perynoBaHHA yCix
coep AiANbHOCTI TaKMM YMHOM, abU €KOHOMIUHWI PO3BUTOK CMPUSAB COLianbHOMY
611arononyyyto HaceneHHs, He 3aBalun NP LLbOMY LUKOAMN AOBKINIO.

[lo OCHOBHMX 3aX0fiB OXOPOHU aTMOCPEPHOrOo MOBITPA HaNeXaTb:

e eKOHOMIYHi 3axo0u (3acToCcyBaHHA NiANPMEMCTBAMY eKomnoriuHux ¢inbTpis,
abcopbepiB AnA ouMlieHHA MOBITPA, pauioHanisauia npoueciB crnanoBaHHA,
CTBOPEHHA 0e3BiAXOAHNX TEXHONOTi BUPOOHNLTBA);

o oOpaaHizayiliHi 3axo0u (CTBOPEHHS CaHITapHO-3aXWCHUX 30H AOns nignpu-
EMCTB — [pKepen 3abpyfHEeHHs, 03e/IeHEHHA 1 30HYBaHHS HAaCceNeHuX Micupb, ne-
pexig Ha ekcrnnyaTauilo eKoJIOriYHOro TPaHCMOPTY, BNPOBAAXKEHHA «3eNeHnX»
anbTepHaTmB);

e coyianbHi 3axo0u (KOHTPOJNIb TEXHIYHOIO CTaHy TPaHCMOPTHUX 3acobiB, cknagy
nanuea; yTunisadia cmitta);

e 3aKoHoOaed4i npaeosi 3axo0u (po3pobKa HOPMATUBIB, CTAHAAPTIB, NPUIAHATTA
3aKOHiB).
0nAa BU3HaueHHA AKOCTI NoBITPA PaKTMUHi KOHUeHTpauii 3abpyaHioBayiB no-

piBHiotoTb 3 K. Ha uin ocHoBi n dopmyeTbca komnaekcHUU iHOeKC 3abpyOHeHHsA

ammocgepHozo nogimps (KI3A). 3a unm iHgeKcom HalbinbL 3abpyaHeHUMN MiCTaMu

YkpaiHu y 2018 p. (gaHi LleHTpanbHOT reodisnuHoi o6cepBaTopii im. b. Cpe3HeBcbKo-

ro) Beaxanuca Mapiynonb, Ogeca, Jlyubk, [Hinpo, Kuis, Kpusun Pir, 3anopixxa.

HanmeHw 3abpyaHeHnM nosiTpa 6yno B Takux Mmictax, Ak lopiwHi MnasHi Montas-

CbKoi obnacTi, I3main, CBiTnoBoAChbK, YepHiBLi.

CnocTepexeHHA 3a KOHUeHTpauieo nwuny, HitporeH (IV) okcuay, cynboyp (IV)
okcmpy, kap6oH (IV) okcngy (Byrnekucnoro rasy), nniomoéym (IV) okcugy, 6eH3onipeHy,
dopmanbperigy Ta pafioakTUBHMX PeYOBUH € 060B'A3KOBUMMU. |HLIi peYOBMHM MO-
XKyTb OYyTV BKIIOUEHI O MPOrpamm CrocTEPEXKEHb 3a PillEHHAM OpraHiB MicLLleBOro
camoBpAAYBaHHA BifNOBIAHO A0 cneundiku eKonoriyHoi cutyadii.

Y Hawin KpaiHi NpaBoOBi N OpraHi3auiHi OCHOBW Ta €KOMOTiYHi BUMOTM B ranysi
OXOPOHU aTMOchepHOro NoBiTPA BU3HaYae 3akoH YKkpaiHu «[1po oxopoHy aTmochep-
HOro noBiTpaA» (1992).

OTXe, 4NAa oXopoHU aTtMocdepun
HeoOXigHi pi3HOMaHITHI Ta CKOOpPAMHOBaHI 3axoAu
Ha Pi3HUX PiBHAX OpraHisauii cycninbcTaa.



AIANIbHICTb
CamocrTiiiHa po6oTa 3 Tabnuuero.
3MiHHi cKnagHUKM NoBiTpA 11 3a6pyaHeHHA aTMochepn

3anoBHITb TabNMLIO Ta BM3HAUYTE E€KOJOTiUHe 3HAUeHHs 3MiHHUX CKJTaOHUKIB
YaCTMH MOBITPA B YMOBax 3abpyaHeHHA atmocdepu. ChopmynioiiTe BUCHOBOK NPO
HacnigKW 3MiH XiMiYHOro cknagy nosiTps.
HasBa HAxepeno ExonoriyHe 3Ha4yeHHA

Byrnekucnun ras
ByrnesogHi

Cynboyp (IV) okeng
HitporeH (IV) okcumg
TponocdepHuii 030H
MeTaH

bionoris + Moesia. Cmor

Y NiHn KocTeHKo € pagku:
B Jloc-AHXeneci nanbemMu cCUHMemuyHi
yXKe spocmarme KOpeHeM 8 CICd)CU'Ibm.
Tam cmo2 Hasuc, i COHYe MAXKO epie,
nomik MawuH micHiwul Yyepeou. ..
Y HayLi BUOKPEMTIOIOTb TPU BUAW CMOTY: KpUXKaHWiA (aNACKOBOrO TUMNY), BONOMMIA
(noHpoOHCbKOro TMMY) Ta cyxuin, abo GoToxXiMiuHUI (Noc-aHAKenecbKoro Tuny). Bu-
3HauTe NPUYMHM Ta HaCciAKM CMOTY, Bif AKOro NoTepnatTb BeNnKi MiCTa yCbOro CBITY.

CTABJIEHHA

bionoria + Cranui po3Butok. MeguuHa Ta eKOHOMIKa

3a ouiHkamn BOO3, 6n13bKo 7 MSIH NIOAEN LWOPOKY
nomupalroTb BHACNIAOK Aii 3abpyaHeHoi atmochepu Ha ne-
reHi N cepueBO-CyANHHY CUCTeMy. ICHY0Tb EKOHOMIYHO [O-
CTYMHi CcTpaTeril 3i 3MeHLWeHHA BUKMAIB Y TPAaHCNOPTHOMY,
€HepreTMYyHOMY, CiIbCbKOroCnofapCbKOMy, >KUTIIOBOMY
ceKTopax Ta cdepi ytunizauii Bigxodis. Ha3BiTb 3axBopto-
BaHHSA, WO iX CNpuYMHAE 3abpyaHeHe noBiTpsA. Haeeaitb
NPVKNagwn cTpaTerii Ana 3MeHLWeHHA BUKUAIB.

PE3YJIbTAT

3aBAaHHA AnA CaAMOKOHTPOJIIO

1. Wo Take 3abpyaHeHHA atmochepn? 2. Ha3BiTb OCHOBHI Axepena 3abpyfHeHH:A
aTMocepwm. 3. Ha3BiTb ekonoriuHi npobnemu, Wo BUHUKAY BHACNifOK 3abpyAHEH-
Hs aTMocdepum. 4. LLlo Take napHUKoBuin epekt? 5. LLlo Take oxopoHa aTMocdhepu?
6. HaepiTb Nprknaav 3axofis 3axmcty atmocdepu.

7. KM € aHTponiuHUI BNAMB Ha atmochepy? 8. Aki ekonoriuHi npobnemu € Hacnig-
7-9 |Kamu 3abpyaHeHHA atTMochepHoro noBiTpA? 9. Ha3giTb 3axonn oxopoHu atmocoe-
pu Bif 3a6pyAHEHHS.

10. Ha3BiTb 3axBOptoBaHHA, WO iX CNPUYMHSE 3abpyaHeHe MOBITPSA Ta HaBeAiTb

10-12 .o .
NpVKnagn cTparerin AnA 3MeHLeHHA BUKMAIB.

§ 48. AHTPOMIUHWI BNAUB Ha aTMOChepy
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Mu nisHaemo uiHHicmb 800U JuWe KOJTU KOJ10053b Nepecuxac.
beHoxamin OpaHkniH

§ 49. AHTPOMIYHUI BMJINB HA T1APOCOEPY

OCHOBHi NMOHATTA N KnwuoBi TepmiHn: 3ABPYIHEHHA TIPOCOEPN.
AkicTtb Bogn. OXopoHa BOAONM.

MpurapanTte! Aknumu € mexi biochepn?

{/

OnopHi 3HaHHA

Figpocdepa - BogHa obonoHKa 3emni, rAPOCOEPA
WO BMKOHYE AyXKe BAXNMBi €KOMOriuHi GyHKUil. [ Boau CBITOBOO OKeaHy
Boga € npupopHum pecypcom, 3abesneyye ekono- (93,96 %)
riyHi B3aEMO3B'A3KM B NOMynALUiAX, ekocuctemax, |2. Boga cyxomony:
6iocdepi, y Hill 3RiNCHIOETbCA MirpaLis enemeHTiB - nifzemHi soan (4,38 %);
y 6ioreoximMmiuHux LMKnax, rigpocdepa € cknago- - nosepxHesi Boau (1,659 %)

3. Boga atmocdepum (0,001 %)

BOI0 YaCTMHa YCiX »KMBUX OpraHi3mis (isn1. 76).

3MICT

AKuM € aHTpoONiYHMIA BNAUB Ha rigpocdepy?

3ABPYOHEHHA TNAPOCKEPU - ye HaOxo0xeHHA y 8000UMU piOKUX, meepoux i
2a3y8amux pe4yoB8UH y KiZlbKOCMAX , WO 3MIHIOIMb 8/1acmugocmi 800U i € WKIOIU8UMU
0715 BOOHUX eKoCUCmem.

OcHo8Hi 3a6pyoHIosadyi 2iopocghepu. [Jo HANCTINKIWKMX | HAMNOWWMpPeHilLnX 3abpya-
HIOBauiB BOAOWMM HanexaTb Haghmonpodykmu, cmiuyHi 800U, necmuyuou, Himpamu,
¢ocpamu, cuHmemuyHi MuliHi 3acobu, nacmukosi 8upobu, nosiemusieHosi nakemu.
HuHi HagXxop»KeHHA LUMX peuoBMH 3a3BMYall NepeBuLLYy€E 34aTHICTb BOAOWM JO Camo-
OuuLLEHHS, TOMY 3abpyaHioBaui rigpocdepu (MecTuumamn, CNONYKN BaXKKNX MeTaniB,
pagioHyKniAn) MaloTb 34aTHICTb HaKOMMUYBaTWCA B NIAHLIOrax »KMBMEHHA (6ioaky-
mynsayis). NigTBepaXeHHAM LUbOMy € nNpuknag 3 iHcektuyuaom AT, BMICT AKoro B
TKaHMHax NTaxiB Moxe OyTn nepesuLieHNM y 1 MAIH pa3iB, NOPIBHAHO 3 BUXIAHUM
BMiCTOM Y Bofi. HeratmeHy Aiito UMHATL | BUCOKI KOHLeHTpaLii 6ioreHHUX enemeHTiB
(N, P, K), wo HagxogATb y BOAOWMM 3i CTOKaMU MiHepanbHKX JO6GpPUB i3 cyxogony.

Budu 3abpyoHeHsb ziopocgepu. DaxiBLi BKa3yloTb Ha HEraTMBHE 3HAYEHHs YCiX
TUNiB 3a6pyAHEHHA: MeXAaHi4HO020 (3acMiueHHs, 3a0pyAHEHHA NiCKOM, FUHOL), Xi-
miyHo2o (HadTa, HadTONPOAYKTN, MECTULMAN, CMONYKM BaXKKUX MeTanis, AiOKCMHM,
aHTMGIOTMKN, fOOPUBA), hizuyHOo20 (Tenno, (—\ =
pagioHyknian  Llesiii-137, CTpoHuiin-90, °H”e”ca%
Kanin-40) Ta 6ionoziyHo20 (6aKTepii, eH-
TepoBipycy, ANLUA FefNbMiHTIB, CNopu rpu-
6iB). Halb6inblw HebGe3neyHUM AnA BOOAHUX
ekocucteM € ximiuHe 3a6pydHeHHs. Vloro
ocobnuBMMKU BUZamMn € mensiose, (hapma-
KoJ102i4He Ta njiacmukoge 3a6pyOHeHHH.

OcHo8HI Oxepena 2i0pocghepHo20 3a-
6pyoHeHHs. 3abpyaHeHHsA CBiTOBOro oke- =
aHy 3[iNCHIOETbCA yepe3 cyxoain (CTiuHi In. 76. Kpyroo6ir sopu

-

dpOBYBaHHA

BunapaHHs onagis
OLL ' D -'."I (-

B MPUpPOAi



BOAM, CTOKM CiNlbCbKOroCnofapcbKux BUPOOHMLITB | HacenieHUX NyHKTiB) 1 aTmocdepy
(3 AUMOM, NUNIOM, BUXJTOMHUMMU rasamu), 3 sKUMU rigpocdepa TiCHO NoB’'sAizaHa Kpyro-
06irom Bogun. HaniHTeHCUBHIWMMY 3a6pyAHIOBaYaMyi MOBEPXHEBUX i MiA3EMHIX BOJ
€ LieN0NI03HO-NanepoBi, XiMiuHi, HagTonepepobHi, MeTanypriiHi KOM6IHATH, CiNbCbKe
rocnogapcrso.

OTXe, 0CO6MNBOCTI 3abpyAHEHHA Tigpochepun BM3HaUYaOTbCA
il 3B’A3KOM 3 J1iTO- 1 aTMOCPepPOI0, NOLNPEHHAM
i BE/INYE3HOK MaCol0 BOAHUX PecypciB, BNAaCTUBOCTAMM BOAM
i pi3HOMaHITHiCTIO BOgHOrO 6iopi3HOMaHITTA.

Aki Hacnigku 3a6pyaHeHHA rigpocdepn?

Hacnigkamn 3abpyaHeHHA rigpocdepn €: 1) 3HMXKEHHA NepBUHHOI GionoriyHol
NpoAykKuii (3a ouiHkamun BYeHMX, Ha 10 %) i, BiANOBIAHO, 3HWKEHHA NPUPOCTY HLWNX
MeLlKaHLiB Mops; 2) aerpajauia n pynHyBaHHA BOOHUX eKOCUCTEM; 3) CKOPOUYEHHA
3anaciB NpicHOT BoAw; 4) NoriplieHHA AKOCTi BOAW; 5) 36iNblUeHHA YacToTU iHpeKLin-
HMX 3aXBOPIOBaHb, 30yAHUKN AKUX NepefaTbca Yepes Bogy (xonepa, AU3eHTepis,
OHXOLEepKo3).

OCHOBHUMW eKoNoriyHUMK Npobnemamm rigpocdepu € Taki.

lMpo6nema cmivyHux 800, L0 YTBOPIOITLCA B MPOLIECi rOCNOAaPCbKO-N06YTOBOI
i BUPOGHUYOT AisnbHOCTI. [ly>Ke Hebe3neuyHMM A5t TPUPOLHMX BOAHUX EKOCUCTEM €
CTOKM, L0 YTBOPIOKTLCA HA NiANPUEMCTBAX Lie/TH0N03HO-NanepoBoi MPOMUCIOBOCTI.

Mpo6nema npomucnosux 8ioxodis, L0 MiCTATb CMONYKM BaXKKUX MeTaniB (pTyTb,
Mniombym, Kagmin), nectuunan, nobpusa, MuiiHi 3acobu, pagioHyknigu. Bigomi su-
najiku MacoBOro OTPYEHHA Ntofiel crnonykamu pTyTi, WO micTunacb y pubi (xsopoba
MiHamaTn), KagMieM YHaCNiJOK BXMBaHHA HeloOpoAKiCHOT Boau (xBopoba iTan-itai).

Eempodpikayis eodolim - nifBuULLEHHA 6iONOriYHOT NPOAYKTUBHOCTI BOAHUX
€KOCKCTEM YHACTTIIOK HaKOMUYeHHs y Bofi 6ioreHHUx enemeHTiB (HiTporeH, ®ocdop,
Kanii), o npr3BoanTb A0 3apOCTaHHS BOAOVM, OOMIfliHHA, CKOPOUYEHHSA PUOHUX pe-
cypciB, yTBOpPeHHA 60niT Ta iH.

LjeiminHa 800U — MacoBe PO3MHOXEHHA ITOMNAHKTOHY, WO CNPUYMHAE 3MiHY
3abapBrieHHs BOAW i MOripLUy€e KMCHEBY 3abe3neyeHicTb BOA,.

3abpyoHeHHsA yepe3 po3nusu Hagpmu. HadTa 1 HAGTONPOAYKTU YTBOPIOKTb HA
MOBepPXHi BOAW MAIBKM N NOpyLyoTb 0OMiH peyoBrH Mixk OKeaHOM i aTmocdepoto,
O BNMBAE Ha KNiMaT, CMPUUYNHAE 3armbenb rigpobioHTiB. ByrneBofHi MOXyTb po3-
YMHATK [HWi 3abpygHioBayi (NecTnumaw,
BaKKi MeTanu), Wwo oTpyoloTb Boay (in1. 77).

Jediyum e8o0HuUX pecypcie - BincyT-
HiCTb AOCTaTHIX 3anaciB AnA 3abe3neyeHHs
noTpe6 HaceneHHA B YNUCTIM MUTHIN BoOAi.
Big nediuunty NMTHOT BOAM CTpaxaae 6inbLu
Hi> 40 % HaceneHHA CBITY.

TaHeHHA NbO0OBUKI8 — 3MEeHLIeHHsA
naoLi IbOJOBUKIB MO BCbOMY CBITY, WO iC-
TOTHO BM/IMBAE HA HAABHICTb AXkepen npic-

In. 77. HanmacwrabHiwnin po3nus HadTn B
. . . Mepcbkin 3atoui (mig yac BitHKM y 1990 p.
HOT BOAW, ICHYBAHHA TIPCHKUX EKOCUCTEM oy e ii silicbka, BIACTYNalouM, BIAKPUAN
Ta piBeHb BOAN B OKeaHax. 3aCyBKM HadTOBUX TepMiHaniB)

§ 49. AHTpOMiYHMI BNAKB HA rigpocdhepy
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OTXXe, NOpYLUEHHA eKOoJoriYHOI piBHOBAru
3arpoXye 3HaYHUM MOTipPLWEHHAM CTaHy BOAOWM
" BOOHMWX pecypciB.

AKi NpVYMHN NopylleHHA AKOCTIi NPUPOAHOI BOAU Ta 3aXOAN OXOPOHU
Bogomnm?

OpfHWM i3 HaMBaXXNMBILLIMM HACTiAKIB 3a0pyAHEHHs BOAU € Te, WO, NOTPAMNIso-
yn y BopovmMu, 3abpyaHtoBaui MoriplytoTb ii AKicTb. AKicTb NnpupogHoi Bogm — ye
CYKYnHicme i3uyHux, XimiyHux, 6ionoeiyHUX i 6akmepiono2iyHUX NOKA3HUKIB, WO
3yMo8J110I0Mmb NpUOamMHicme 800U 01 8UKOPUCMAHHA. TlopylueHHA AKOCTI BOAM
BUABNAETLCA Y 3MiHi i1 Gi3nyHUX BnacTMBocTel (Npo3opocTi, 3anaxy, NprcMaky) Ta
XiMiYHOro cknagy (KMCNOTHOCTI, KiNIbKOCTi AOMILIOK, BMIiCTYy OTPYWHMUX PEYOBUH),
Yy 3MEHLUEHHi BMICTY KUCHIO, 3MiHi KilbKOCTi Ta BUOAOBOrO CKagy MiKpOOpPraHi3mis,
nosiBi XBOPOOOTBOPHUX HaKTepiil.

AKi NpUYUHU nozipweHHA AKocmi npupooHuUx 8007 NMpuponHi Boan 3abpyaHI0I0Tb-
CA BHACNiAOK MOCUMNIEHHA BMNAUBY NoAUHN: 6e3cMcTeMHa rocnofapcbka AifafbHICTb,
HagMipHe BUKOPUCTAHHA BOAHUX PeCypCiB, 3aMyNeHHs, 3abpyAHEHHA Ta 3apOCTaHHA
pivOK, HeAOTPVIMAHHA PEXUMY rOCNOAAPIOBAHHA HA NPUOEepPEeXHUX 3aXNUCHUX CMYTaXx.
Mepenycim Ha BOAHI pecypcu BNMBAE 3abpyAHEHHS MPOMUCIOBMMM Ta KOMYHallb-
HUMM CTIYHUMU BOJAMMU.

Ak oyiHLEMbCA eKkosi02iYHUl cmaH NpupodHuUx 8o0olim? OUiHIOBAHHA AKOCTI Npu-
POAHMX BOA 3AINCHIOTb TPbOMa cnocobamu: ¢isnKo-xiMiuHUM, 6aKTepioNoriyHUM i
GionoriyHnm. MeTtop oLiHIOBaHHA AKOCTI BOAW 3@ BUAOBMM CKNaJOM i MOKAa3HWKaMM
KiNIbKICHOrO pPO3BUTKY BUAIB-IHAMKATOPIB i CTPYKTYPX YTBOPIOBAHUX HUMU Yrpyno-
BaHb Ha3MBaETbCA BioiHOUKauiero.

OxopoHa Bogolm — CyKynHicme 3axo0die, cnpamMo8aHux Ha 3anobieaHHsA 3abpyo-
HeHHI0 Ma 8UCHAXeHHI0 800. OCHOBHVMY 3aX04aMy OXOPOHV BOAOWM €:

e npaeosi (JOTPUMaHHA NPUPOLOOXOPOHHUX 3aKOHIB, HOPMYBaHHA AKOCTi BOAM,

JepKaBHUIN MOHITOPUHT BOR);

e OpeaHi3ayiliHi (CTBOPEHHSA CaHITaPHUX 30H, MPUBEPEXHNX 3aXUCHUX CMYT);
e @eKOHOMI4Hi (TeEXHONOTIii OUMLLEHHA CTiUHVX BOJ, 060POTHOIr0 BOAOMNOCTAaUYaHHSA);
e coyianbHi (BUXOBaHHA 6epeXnnBOro CTaBieHHA 4O BOAW, EKOJIOTiYHa OCBITa).

Ona ebeKkTMBHOro, HayKoBO OOFPYHTOBAHOIO BMKOPUCTAHHA BOJ Ta iX OXOPOHM
Bif 3a06pyfHEHHA N 3aCMiveHHA B YKpaiHi NPUNHATO HU3KY AepKaBHUX AOKYMEHTIB,
cepep AKnx «<BogHnin kogekc YKpaiHu», 3akoH YKpaiHu «[1po nuTHy BOAy, MUTHE BOAO-
NnocTayaHHA Ta BOAOBIABEAEHHA».

Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

OTXe, nepep NIOACTBOM MOCTANO BaXK/MBE 3aBAAHHSA OXOPOHM
rinpocdepun Ta 36epexeHHs piBHoBaru B 6iochepi.

@ BIANBbHICTb
> i l

CamocTinHa po6oTa 3 Tabnuuero.

EkonoriuHi npo6nemu rigpochepn

3a ponomoroto TabnuLi BU3HauTe CYTHICTb Ta NPUYMHY HANMOLWMPEHILWNX eKOMO-
riyuHMx Npobnem wogo rigpocdepu.
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HasBa CyTHicTb MpnyunHn

NediunT nuTHOI BOAN

LBiTiHHA BOOWN

EBTpodikaLis Bogonm

CTivHi BOAN

3abpynHeHHA yepes po3nusu HadTy
Bionoria + leorpadina. Benuka TmxookeaHcbKa CMiTTEBa NNAMa

Lle Haibinbwe CKynuyeHHs aHTPOMOreHHOro
CMITTA, po3TalloBaHe y MiBHIYHIN YacTuHi Tuxoro H
=

OKeaHy. Ha uin ginAHUi CKOHUEHTPOBaHO HafA3BuU-

YaMHO LWiNbHI MacMBM MNNACTUKY, PUOaNbCbKUX -.*\ ,"J&-, - &h@?::
CiTOK, KaHaTiB Ta iHLWKX Bigxo[iB, 3aHeCeHUX Teyia- ~ ; ’

MU. 3a OLiHKaMW BYEHUX, Ha LieN Yac mMaca CMiTTa ~

CTaHOBUTb NOHaA 3,5 M/TH TOHH, a NfowWwa NAAMK —

noHag 1 mAaH Km2 Yomy 3'ABUBCA Len «OCTpiB

CMIiTTA»? AKOI WKOoAWN 3aBAA€E LA NiAMa MOPCbKUM
ekocuctemam?

A a CTABJIEHHA
*”ﬁ bionoris + MeguuuHa. XBopo6a MiHamaTtn

bioakymynauia cnonyk

YNpopoBX COTeHb POKiB pubaku cenu-
MeTUNPTYTI

wa MiHamaTa 3aManuncsi NPOMUCIOM puou,
KpeBeTOK, KpabiB, MOPCbKOro OKYHsA Ta iH.
MopenpogyKkT 6ynu Ans HUX OCHOBHUM
okepenom ixi. Ane Ha noyaTtky XX CT. KOm-
naHia Chisso nobyayBana Ha OKONULAX
HeBeNMKNI XimiyHnI 3aBof. Biatoai n noun-
HAETbCA iICTOPIA BUHUKHEHHA 3aXBOPIOBAHHA,
O Ha CbOrofHi BXoAUTb A0 YCiIX MefuyHUX
[OBigHUKIB Mig Ha3Bow «xBopoba MiHama-
Tw». Lo cTano npuumHoio i€l xBopobu? Y yomy CyTb KyMynATUBHOrO edekTy, oc-
HOBOIO AKOrO € 3aKOH KOHLEHTPYBaHHA PEYOBMH Y NaHLorax »KmefeHHA? Bucnositb
CYOPKEHHSA LWoA0 HacniaKiB 3abpyaHeHHA rigpocdepu AnA XNBUX OpraHi3mMis i nou-
HU 30Kpema.

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO
1. Wo Take 3abpynHeHHA rigpochepu? 2. Hasepitb npuknaan 3abpyaHeHb CeiToBO-
ro okeaHy. 3. Ha3BiTb OCHOBHi ekonoriuHi npobnemu rigpocdepwm. 4. LLlo Take uBi-
TiHHA BoAN? 5. Lo Take AKicTb NpupoAHKX BoA? 6. Ha3BiTb NpMYMHM NOPYLIEHHA
AKOCTi NPUPOLHNX BOA,.
7. Wo Bu3Hauae ocobnmsocTi 3abpyaHeHHs rigpocdepn? 8. AKi Hacnigkn 3abpya-
7 -9 | HeHHA rigpocdepun? 9. AKi NPMUYMHN NOPYLUEHHA AKOCTI NPUPOLHOT BOAN Ta 3aXOAM
OXOPOHU BOZOMM?
10. BUCNOBITb CyXeHHA Wofo HacNiaKiB 3abpyaHeHHs rigpochepn fna XUBUX Op-
raHiamiB i NIOANHN 30Kpema.

§ 49. AHTponiyHU BNNUB Ha rigpocdepy

10-12
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Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA
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Mpo 3emto nikaydlca — 3010MumM 3epHOM MusyUca
YKkpaiHceka npukaska

§ 50. AHTPOMIYHUI BIJINB HA TPYHTU

OCHOBHi NOHATTA 1 KNouoBi Tepminu: SABPYJHEHHA I'PYHTIB. OxopoHa
IPYHTIB.

MpurapanTte! Lo Take rpyHT?

"N M ExonoriuHi yHKLii rpyHTiB
«48epmeb ycb020 XUB020 HA 3emsli | 1. CepenoBulLe iCHyBaHHA

MOXHA 3Halimu ni0 HaAWUMU HO2aMu», — Ta- | 2. Perynauisa ximiuHoro cknagy nositps
KMW CIOBaMM NMOYNHAETbCA OAMH po34iniB | 3. Perynauia BogHoro 6anaxcy 6iochepm
3BiTy BcecBiTHbOro ¢poHay npmpoamn «Kmea | 4. YnHHMK 6ionpoayKTMBHOCTI ekocncTem
npupoga-2018» nig Hassow «llo Takoro 5. [Ixkepeno NoXXMBHNX PEYOBUH
0co6nMBOro B FPyHTI?». A cnpasai, wo Tako- | 6. MiHepanisauia peiwTok

ro 0co6nnBoro B rpyHTax? Ik nosHauaeTb- | /- OUnlLeHHA BOA

cA 3a6py/iHEHHA Ha eKOMOriUHUX GyHKLiax | 8 BnmB Ha knimat
FpyHTIB? 9. BuBiTproBaHHA ripcbkmx nopig

i

4 3mict

AKi ocHOBHI A)Kepena aHTPOMNiYHOro 3a6pyAHEHHA I'PYHTIB?

3ABPYAHEHHA I'PYHTIB - Ha0x0deHHA (i3uyHUX d2eHmis, XiMiYHUX peyo8uH
U opzaHismis, ujo 3miHOIOMb 8/1dCMUBOCMI I'pyHMI8 i nopywyroms ixHi ¢yHKkyil. Ocob-
NNBOCTI iXHbOro 3abpyAHEHHA BM3HAYalTbCA TUM, WO FPYHTU — Le BGioKocHe Tino
npupoau. BoHo: 1) Mae CTPYKTYpHI KUBY 11 HeXnBY dasn; 2) CKNafaeTbca 3 opraHiy-
HUX PeYOBUH, MiHEpPaniB, BOAMW 1 NOBITPA; 3) YUMHHUKAMK NOro GOPMYBaHHS € TipCbKi
nopoau i miHepanu, Boga, penbed, NoBiTps, Tenno; 4) BUPI3HAETbCA TAaKOK BNaCTU-
BiCTIO, AK POAIOYICTb.

OcHosHi 3a6pyOHIo8adi rpyHmis. HainowmpeHiwymMmy nontoTaHTaMm € XiMmiuHi peyo-
BUHU: 1) necmuyudu — oTpyToXimikaTy Ana 6opoTtbbu 3 6yp’aHamu (repbiuman), Koma-
xamu (iHceKTuman), Kniwamm (akapoungu), rpmbamu (GyHriumam), ona ckugaHHa nucTa
nepen 36MpaHHAM BpoXKato (nedoniaHTu); 2) miHepanvHi 006puea, Lo iX BHOCATb Ans
KoMMeHcaLjii 6ioreHHVX enemeHTiB (3aebinbloro N, K, P); 3) cnonyku eaxkkux memanie
(nepeBaxHo Pb, Cd, Sn, Hg); 4) komnoHeHmu
2asoodumoeux eukudie (niokcnHu, peHonwn); F :

5) Ha¢pma i Hagpmonpodykmu (6eH3uH,
MacTunbHi MaTepianu); 6) padioHykniou.

Budu 3abpyoHeHb rpyHmis. HaiiHe-
6e3neyHiwmnin Bug 3abpyAHeHHA [pyH-
TiB — XimiuHe. OKpiM Ha3BaHnX XiMiuHUX — [Bxeninssons
3abpydHIoBayiB  CNocTepiraloTbCA MOPYy- [ 6oukaxpocnun
WweHHA bGioreoximiyHoro Kpyroobiry asoty
N HimpozeHHe 3a6pyOHeHHA I'PYHTIB (if1. 78).
MowwnpeHnMm € 11 GionoziyHe 3a6pyfHEHHS,
noB'A3aHe i3 HaKoNMUYeHHAM (6aKTepianbHi In. 78. Kpyroo6ir a3oTy sik NpuKnaz
,u,o6p|/|Ba), MaCcoBM PO3MHOXEHHAM (XBO- 0CafoBUX LNKIB

®ikcauis a30Ty rpyHTOBUX 6aKTepiit



po60TBOPHI 6GakTepil, 30yAHMKN MIKO3iB, JIMUMHKN KOMaXx-LIKiAHWKIB), PO3BUTKOM
(cTagii renbMiHTIB), NOABOK HOBUX MIKPOOPraHi3miB, MOpPYyLIEHHAM cKnagy 6iotu
pepyueHTiB. Tak, Y HaAaTo 3a6pynHeHWX I'pyHTax 30yaHuky Tdy i napatudy MoxyTb
36epiraTca BNPOAOBXK MiBTOPA POKY, TOAI AK y He3abpyaHEHNX — NULe NPOTAroM
IBOX-TpboX Aib. LLle ogHMM BrAoOM 6i03abpyaHEHHS € MOLIMPEHHS anepreHHUX BUAiB
pocnuH-6yp’aHiB. CyTTEBMM € I MexaHi4yHe 3a6pyOHeHHA T'PYHTIB 3anuviuKamm
OyniBeNbHUX MaTepianiB, a36ecTy, GUTOro CKJa, Kepamiku.

OcHOBHi 0xepesia 3a6pyOHeHHA rpyHmig. 3HauHWI BMNVB Ha XiMiYHWIA CKNag FpyH-
TiB UNHUTb CyYacCHe CislbCbKe 20cN00apcmaeo, Lo WNPOKO BUKOPUCTOBYE fobpuBa i
nectmymaun. PagioakTMBHI enemMeHTN MOXKYTb MOTPANAATA B FPYHT i HAKONMYyBaTNCA
B HbOMY BHaCNifoOK BMKMAIB NPOMUCIOBMX NigNPUEMCTB, aBapin Ha AEC. NMo6nusy
BENIVKNX LLeHTPIB YOpHOI i Kolboposoi Memarypeil 'pyHTN 3abpyAHEHO CnosiyKamu
BaXKUX MeTanis. ABmompaHcnopm € CepMo3HUM [Kepenom CBUHLEBOro 3abpya-
HeHHsA. HUHI yce rocTpille noctae npobnema cknagaHHs i 36epexxeHHs pagioakTnB-
HUX BiAX0iB 8ilicbko8oI npomuci080CMi. TensioeHepzemMuKa CNPUUMNHAE MOABY Caxi
Ta He3ropiNnx peyoBuH, WO BUKMAATLCA B aTMOChepy.

OT1Xe, 3a6pYyAHEHHA IPYHTIB BU3HAYAETHCA NEPEBAXKHO XiMIYHUMM
" GiONIOriYHUMU MONIOTAHTaMM, WO 3MIHIOIOTb X CTPYKTYPY W CKNag
i BNAIMBAIOTb HA CAMOOHOBJ/IEHHA Ta POAIOYICTb.

AKi HacnigKy aHTpoNniYHOro BNAIMBY Ha I'PYHTN?
3aranbHMMKU HacnigkaMy aHTPOMIYHOrO BMJIMBY Ha FPYHTU CTanu 3MeHLeHHA

nnowy 3emesnb, NpUAaTHUX AnA 3emnepobcTBa, Ta AerpajgaLia rpyHTiB.

3MeHLIeHHA Mol 3emesnb, NpUAATHUX ANA 3emnepobcrBa BifbOyBaeTbCA
BHacnifok ypb6aHisadii, BiaBefeHHA 3emenb nig 6yAiBHULTBO, TPAHCMOPTHI MepeXi,
BOAOCXOBMLLA, CMITTE3BaNMLIA. 3emMNA BTPAYa€eTbCA Nif Yyac foOYyBaHHA KOPUCHUX
KoMasnuH y Bigxogax ripHM4yon06yBHOT NPOMUCIIOBOCTI.

Herpapauia rpyHTiB — ye nocmynose noeipuweHHsA ii enacmugocmed, wo cy-
NpoBOOXYEMbCA 3MEHWEHHAM 8Micmy 2yMycy i 3HUXeHHAM podtoyocmi. YAHHUKamn
nerpapauii 'pyHTIB €: 1) HenpaBubHe 3eMNEKOPUCTYBaHHSA; 2) 3HULLEHHA eKOCUCTEM;
3) 3abpypnHeHHn Bigxodamu; 4) 3MiHU KNIMAaTUYHUX YMHHUKIB. [erpagauiio rpyHTiB
CNPUYUHAIOTD BTpaTa 2ymycy (OpraHiuHa CKnafjoBa r'pyHTiB), eposid, 3abpyaHeHHS,
BTOPWHHE 3acoNieHHA, 3ab0NouyBaHHA, CnycTenioBaHHA. Tak, y CBiTi Malke 33 %
IPYHTIB BTPATUNMN POLIOYICTb, @ B YKPAiHi KiNbKiCTb 3a6pyAHEHNX | ManonpoayKTuB-
HUX FPYHTIB cAra€e 15 MAH rekTapis, Npu LboMy 3a ocTaHHi 130 pokiB cknag rymycy B
YopHO3eMax 3MeHLWmBcA Ha 30 %.

OCHOBHUMU eKoNOriYHMMK NpobneMamu y BifHOCUHAX «JIIOANHA — FPYHT» €:

e eposiArpyHmis — pyliHyBaHHs i 3HEeCEHHsA BePXHiX, HalbiNbL POLIYMX FOPU30H-
TiB 'PYHTY Nia Ai€to BiTPY (BiTpOBa epo3if), NOTOKiB BoAW (BOAHA), NnepeBMnacaH-
HA (NacoBuLHA), 3poLLeHHA (ipurauinHa), opaHKkn (arpoTexHiuna) (is1. 79);

e 3a6pyOHeHHA B8AXXKUMU Memanamu - Ue TMo-
TpaniAHHA 1 HAaKOMWYEHHA B FPYHTI MeTanis y
KOHLEHTpaUifxX, Wo € Buwunmm Big poHoBux. Lle
CMIPUYNHAE 3HMMKEHHA PH, 3MEHLWeHHA KiNbKOCTi
KOpUCHUX 6GakTepiin (Hanpuknag, 6ynbO0UYKOBMX
GaKTepilt abo aKTUHOMILETIB), 30iNbLUEHHSA Kifb-
KOCTi XBOPOOOTBOPHUX rpnbiB, 3MEHLLEHHS KiNb-
KOCTi KOPUCHUX PYHTOBMX KOMaXx, YepBiB Ta iH. |5 79. BogHa eposis Ha nonsx

§ 50. AHTPOMIYHWUI BAANB Ha IPYHTK

193




Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

194

[PYHT € NOYATKOBO NTAHKOI JIAHLIIOTIB KNBJIEHHSA, WO NMPU3BOAUTb [0 HAKOMU-
YeHHA CMONYK BaXKMX MeTaniB y XxapuoBux npogyktax. Came Tomy Bicim meTanis
(pTYTb, Kagmin, CBMHELUb, MULW'AK, Mib, CTPOHLIN, UWMHK, 3asi30) BKJ/IIOYEHO
komicieto BOO3 fo nepeniky KOMMNOHEHTIB, BMICT AKX 0O0B'A3KOBO MA€ KOHTPO-
NIOBATMCA Y Xap4yOBUX NpOodyKTax.

e padioakmueHe 3a6pyOHeHHA — Lie NOTPANAHHA 1 HAKOMMYEHHA B I'PYHTI pagio-
Hyknigis (Lle3in-137, CTpoHuin-90, Kanin-40) y KOHLeHTpaLifx, Wo € BULLUMN Bif
boHoBMX;

*  3dCOJIEHHA — NpoLec HaKoNMUYeHHA B IPyHTax
NEerkopo3unHHUX conen (xnopwugis, cynbdaris i
kapboHaris). Lle aBuwe moxe 6yTn Hacnigkom
nigBMLLEHOro BMICTY iX Y KOPIiHHIN nopogdi 7
noJanblUNM BUHECEHHAM Y I'PYHT abo TpuBano-
ro HakoMuyeHHA B YMOBax BMCOKOrO BMMAapo-
BYBaHHS BOJIOTM 3 PO3TalIOBaHMX OU3bKO Bif
noBepxHi rpyHToBYX Bof (i1 80). In. 80. 3aconeHi rpyHTM

OTXe, KaTacTpodiuHWIA CTaH FPYHTIB BUMAra€ HeBiAKNagHUX,
HayKOBO OGI'PYHTOBaHUX 3axOfiB LOAO X OXOPOHMU.

Y yomy nonsArae Heo6XigHICTb OXOPOHM I'PYHTIB?

HaliBaxknuBillMM 3axof0M 30epeXXeHHs I'PYHTIB € MpaBUSIbHE ()OPMYBAHHSA KyIlb-
mypHozo azponaHowagpmy. Y KOXHill ekocuctemi Mmae 6yt CBOE, HAyKOBO 0OFpyHTO-
BaHe CniBBifHOLWEHHA MiX nonem, nicom, fiykamu, 6onotamu, sogoimamu. Lle gactb
HaMBULWMIA rocnofapcbknii epeKT i 306epexe AOBKiNNA. He MeHLW Baxxn1Bow crpa-
BOIO € OpraHisayisa 1 0ompuMAaHHsA Ciso03MiH. 36eperTi rpyHT SOMNOMOXYTb i nepexif
Ha npoepecusHi popmu 06pobimky 3emni, ebeKTVBHI Ta Nerki MallnHU N MexaHiamu,
CKOPOYEHHA NOBTOPHOro 06pobITKY FPYHTY, Nepexif Ha 6e3nny>kHuin obpobiToK, a
TaKOX 8NPOBAOXKEHHA Op2dHi4Ho20 (6iono2iyHo20) 3emMnepobcmea 6e3 3acToCyBaH-
HA OTPYTOXiMiKaTiB i HeAKICHMX MiHepanbHUX fo6puB. LLe oguH edeKTUBHUN MeToq,
3He3apa)KeHHs IPyHTIB — pimopemediayia. Llen meTog nonsrae B TOMy, WO POCAUH-
He KOPiHHA BCMOKTYE NeCcTUUMAM N PO3KIaJaE WKIANMBI peuoBUHUN. 3aCTOCYBaHHA
bITOTEXHONOTI MOXe He NivLIe 3MEHLIUTY PiBeHb 3a0pyAHEHHSA JOBKINAA CTIKAMY
OpraHiyHMMK KceHobioTUKamMu, a i NOBEPHYTU PeKyNbTMBOBaHI 3emsi B cuctemy
3eMNIeKOpUCTYBaHHSA Ta arpapHOro BUpPOOGHULTBA.

[nA 3axncTy FpyHTIB Bif epo3ili 34iMCHIOTb NicoMeniopaTyBHI (Mone3axmcHi cmyru,
HacafXeHHA HaBKOJO CTaBKiB), MAPOTEXHIYHi (BOA0O3aTPUMYBaJbHi Banu), arpoTEXHiUHi
(3any>keHHA 6araTopiuHMMM TPaBaMK, CKPINIEHHA KOPEHAMU POCINH) Ta iHLLi 3axoau.

3 MeTol0 OXOPOHW FPYHTIB, 3abe3neyeHHA BMKOHAHHA HUMU GYHKL i BCTaHOB-
NOTbCA AepXKaBHi HOPMaTVBU AKOCTI FPYHTIB, HOPMATUBY JONYCTUMKX BMNMBIB Ha
I'PYHTA TOLLO.

MpaBoBe perynoBaHHA y cbepi OXOPOHU 3eMenb 3[iNCHIOETbCA BiNOBIAHO A0
KoHcTuTyuii YKpaiHu, 3emenbHOro Kogekcy YKpaiHu, 3akoHy YKpaiHu «[1po oXopoHy
3emenb».

OT)Xe, OXOpOHa FPYHTIB — CMCTEMa NPaBOBUX, OpraHi3auifiHNX, TEXHONO-
FMYHMX Ta iHWWX 3aX04iB, CMPAMOBAHUX Ha 30epeKeHHs N BiATBOPEHHSA
POAIOYOCTI Ta LiNiCHOCTI IPYHTIB, iX 3aXUCT Bif Aerpagadii, BeAeHHA
CiNbCbKOroCMoAapcbKoro BUPOOHMLTBA 3 AOTPMMAHHAM FPYHTO3aXUCHUX
TEXHOJIOTiN Ta 3abe3neyeHHsIM eKOJIoTiYHOI 6e3neKkn goBKinns.



AIANbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. EkonoriuHi npo6nemu nitocpepnm

3a gonomoroto Tabnuui BU3HaUTe CYyTHICTb Ta MPUUYUHM HANMOLMPEHILINX EKOSO-
riyHMX npobnem nitochepu.
HasBa CyTHicTb MpnunHn
[Herpagauia rpyHTis
Eposia rpyHTis
3abpyfHEHHA BaXXKUMK MeTanamu
PapioakTnBHe 3abpyaHeHHsn
3aCoNIeHHA IPyHTIB
Bionoria + Ekonoria. YAEC i rpyHTN YKpaiHun

Micna aBapii Ha YAEC pagioHyknignamu 3abpya-
HeHo noHap 4,6 MJIH rekTapiB 3emenb 12 obnacrei
YkpaiHu (in. 81). Hanbinbw 3abpygHeHuMn 3anu-
LIAKTbCA NICOBI IPYHTW, a NicK € Hambinbw Kpu-
TUYHUMMK eKOCMCTEeMaMM 3 NMOrnAdy HagXoOXKeHHsA
Takux pagioHyknigis, Ak LUesin-137 i CrpoHuin-90
no TpodiuHMX NaHuUloXKKax go noauHu. Wo Take
pagioHyknign? Yomy B Haw yac Hanbinblly Hebes-
neky cTaHoBnATb i3otonu Lesito i CTpoHuito? Yomy
came B NCOBUX FPYHTax CTyMiHb pagioakTusHoro  In. 81. Pyauii nic y HopHobuib-
3a0pyAHEHHA € HaNbINbLIYM? CbKiil 30Hi BiAUYKeHHA

A g CTABJIEHHA
7 bionorisa + EkoHomiKa. IHBecTuii B arpo6isHec

«Y Haubnuxyi 30 pokie hepmepu cmaHyme Halibazamwumu /l00bMU HA NJIAHE-
mi. Aik6u A wykas cpepy iHBecmuyii 2powed, 4 cmas 6u pepmepom abo 8k1as 2powli 8
mamMyw020 epmepa. AKujo ypao YkpaiHu 3moxe 0onomMo2mu C80iM azpapism — 80HU
He3abapom 6y0ymeb i30umu Ha 1ambopeiHi», — TaKy [YMKY BUCOBMB BiJOMUI amepu-
KaHcbKMin diHaHcoBMin aHaniTuk [. Pogxep. Tak, B YKpaiHi € poatoyi YopHo3emu i
CNPUATAVBI MOFOAHO-KAIMaTUYHI YMOBW, | yKpaiHLi TpaauLinHo obisHaHi B arpapHii
CnpaBi 1 MatoTb 6aXkaHHA Heto 3amaTtucs. Cnpaga fvwe 3a OAHUM — 3alyYeHHAM iH-
BeCTuLin. BUCnoBiTb CBOI CyXeHHA Mpo Te, WO Mae 3pobuTn ypan Ana 3anyyeHHn
iHBeCTULIN B YKpaiHCbKMI arpobisHec. flke 3HaueHHA B PO3BUTKY arpoekocucTem
MatoTb FPyHTU?

PE3YJIbTAT

3aBfjaHHA ANA CAMOKOHTPOJIO
1. o Take 3abpyaHeHHA rpyHTiB? 2. Ha3BiTb HannowmpeHiwi 3abpyaHioBadi rpyH-
TiB. 3. Ha3BiTb OCHOBHI Akepena 3abpyaHeHHA rpyHTiB. 4. Ha3BiTb eKonoriuHi npo6-

§ 50. AHTPONIYHWIA BNAIMB Ha I'PYHTH

1-6 . . . .
NnemMu IPYHTIB, WO BUHUKAWN BHACNifOK AiAnbHOCTI noanHu. 5. Lo Take oxopoHa
rpyHTiB? 6. HaBefiTb Npuknagmn rpyHTo36epexxyBanbHIX 3aX0AiB.

7_9 7. fIKi OCHOBHiI A>Kepena aHTPONiYHOro 3abpyAaHeHHA IPpyHTIB? 8. AKi HacnigKku aH-

TPOMiYHOro BNAUBY Ha FPyHTU? 9. Y YoMy nonsarae HeobXigHICTb OXOPOHY IFPYHTIB?
10-12 | 10. AKe 3HaYEHHA Yy PO3BUTKY arpoOekoCnCTEM MatOTb I'PYHTI?
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3MmeHweHHsA 6iopi3HOMAaHimms Xxugoi npupoou —
Hatizazpo3nusiwia ceped 3miH 008KisA, Wo 8i06y8a0MbCA HUHI.
E. YincoH

§ 51. AHTPONMIYHWUN BMNJINB HA BIOPI3HOMAHITTA
OCHOBHi NOHATTA N KntouoBi TepmiHn: BIOPIBHOMAHITTA. 36epeKeHHs

GiopisHOMaHITTA.
MpuragaiTe! Lo Take 6iopi3HOMaHITTA?

X BctynHa BnpaBa

MuBi opraHiamun BMABNAIOTb AVWBOBMXHY 3A4aTHICTb A0 afjanTauin. MNepepn

BaMW OpraHisaMmn-eHAeMiky HannoCyLWNMBILWOI NyCTenNi CBiTYy, pO3TalloBaHOI Ha TepUTO-
pii KpaiHu, unin repb 306paxxeHnii Ha intocTpauii. Bubepitb i3 nogaHoro nepeniky Ha3su
OpraHi3miB i nycTeni: cakcays, 8esbeivis 0usHa, OpaaH-KPUKYH, OpsiaH-binoxsicm, aHmu-
Jiona eHy, amusiona opikc, [06i, Hami6. Yomy, He3Ba)atoun Ha AVBOBMXKHY afanToBa-
HiCTb, BUAOBE Pi3HOMAHITTA BHACNIAOK aHTPOMIYHMX BMINBIB 3MEHLLYETLCA?

L ;& 3MICT
A AKi oCHOBHI NPUYVHN 3MeHLeHHA 6iopi3HOMaHITTA?

BIOPIBHOMAHITTA - ye po3maimmsa opzaHiamie, 8udie ma ixHix y2pynogaHs.
HwvHi BHacnigoK giAnbHOCTI NIOANHN CKOPOYYETbCA reHeTUYHE, BUAOBE 11 eKOCUCTEM-
He Giopi3HOMaHITTA. 3a AaHVMMM HayKoBLiB, A0 50 % TaKCOHOMIYHMX rpyn nepeoby-
BaloTb Mif 3arpo30t0 3HUKHEHHA, Ha 60 % 3MeHLWKNach KinbKicTb BUAIB XpebeTHMX
TBapWH Y ¢BiTi. CKOpOUy€eTbCA BIOPIZHOMAHITTA He NnLie B MPUPOLHMX eKoCMCTeMaXx.
Lle cTtocyeTbca 11 pi3HOMaHITTA Nopig abo copTiB y arpoekocuctemax. Hayka, wo su-
BUYa€E GOPMYBaHHSA i €BOJIIOL 10 BIOPI3HOMAHITTS, HA3UBAETLCA OUBEPCUKOJIO2iEIO.

3aranbHOI NMPUYMHOK CTPIMKOTO 3MEHLUEHHs1 GiOpPi3HOMaHITTA eKONory HasvBa-
I0Tb «BENINKE MPUCKOPEHHS» — CMpIiMKe 3pOCMAaHHA NOKA3HUKI8 Ois/ibHOCMI JI0OUHU
(BMBOOYTOK KOpMCHMX KonanuH, ypbaHisauis, 36inblueHHA KibKOCTi HaceneHHs).

AKi >K OCHOBHI MPUYMHN aerpagadii 6iopisHomaHiTTA?

PyliHyeaHHA npupodHo20 cepedosuUWd XUmMMsA — OCHOBHa MPUYMHA BUMMU-
paHHA BugiB. Jlicopo3pobKy, ripHUyi poboTu, BUpyOyBaHHA AepeB Nif MacoBUCbKA,
OyniBHMLTBO Aamb, aBTOCTPaj CKOPOUYIOTb MOLLi eKocucTeM, N036aBnsa0Tb TBAPUH
MiCUb >KMBNEHHA 1 PO3MHOXEHHS. 3arasibHWI CTaH eKOCMCTeM, ab0 NMOKa3HUKK iHOEK-
CY KMBOI NNaHeTW, 3a OCTaHHI AeCATUNITTA 3HU3UANCL Ha 37 %.

36inbweHHA yacmku 4yxopioHux eudie (bionoriuyHe 3abpyaHeHHs). [HBa3iNHI
BUAMW — BUAM, AKI PO3MOBCIOAXKYIOTbCA NPUPOAHMM LWAAXOM abo 3a JOMNOMOroo Jto-
OVIHW 1 CTAHOBNATb 3HAUHy 3arpo3y ans ¢paopu i GayHM NEBHUX €KOCUCTEM, KOHKY-
pyloun 3 micLeBMMM BUAAMW 3@ €KONOTiYHi Hiwi. MNpouec po3ceneHHA AUKNX BUIIB
Ha HOBUX TepuUTOpiAX Ha3uBaloTb bios02iYHON iHeasielo. Binomumy npuknagamm
TaKuX BUAIB €: Kosiopadcbkull XyK, himogpmopa, pinokcepa suHozpadHa, Kpine espo-
neticbkul, 800AHUU 2iauuHm, esio0es KaHaocwKa (isn. 82).




In. 82. InBasiniHi Bugmn: 1 — onyHuia (Opuntia stricta); 2 — KNTaNCbKUIA BONOXaTnii Kpab
(Eriocheir sinensis); 3 — ko3a (Capra hircus); 4 — xaba ara (Bufo marinus)

HaomipHa ekcnnyamayia npupoOHux pecypcis. 3a OCTaHHE TUCAYONITTA NaoLa
niciB 3emni 3MeHLWMMNACA MalKe Ha TPETUHY, CKOPOTUINCA PUOHI pecypcu, 3HUKAIOTb
pOoAtoUi FPyHTN.

Llleudke 3pocmaHHA KinbKocMi HacesleHHA. 3a NPOrHO3aMm BYEHUX, Yepes BU-
COKi TEMNM POCTY KiNbKOCTi HaceNeHHA Ha NnaHeTi B Hanbnmx4i 30 poKiB BOHO CTaHO-
BUTUMe 6n13bKo 10 Mnpg niogei.

3miHa knimamy (i ano6anbHe nomensiHHA. KnimatnuHi mogeni nokasyioTb, WO
B XXI cT. cepefiHA TemnepaTtypa NoBepxHi 3emni moxe nigsnwntnca Ha 1,1- 6,4 °C,
Lo Npu3Bee [0 3MiH Y KibKOCTi Ta po3nogini atmocdepHUx onagis, TaHeHHs NboJo-
BUKiB [peHnaHail Ta AHTapKTUKN. BHacnigoK Lboro MoXxyTb noyacTiwaT NOBeHi, No-
CyXU, yparaHu, 3HU3ATbCA PI3HOMAHITHICTb Ta BPOXKaMHICTb CiflbCbKOroCnogapCbKmnx
KYNbTyp.

OTKe, aHTPOMiYHWIA BAMB NPU3BOANUTb OO 3MEHLIEHHA Giopi3HOMaHITTA
BHACJIAOK PYWNHYBaHHA MiCLb iCHYBaHHSA, 36iblIEHHA YAaCTKM
Yy>KOpPigHWX BUAIB, 3MiHW KNiMaTy, HaAMIpPHOI eKcnyaTtauii pecypcis,
3POCTaHHA KiIbKOCTi HaceNeHHs.

AKi HacnigKn aHTponiuHoro BNNMBY Ha GiopisHoOmMaHITTA?

LianbHiCTb NOAMHU Cepno3HO NopyLliunia CTaH AOBKINNA, B T. Y. KaTacTPodiuHO
BM/IMHYNa Ha 6iopi3HOMaHITTA.

3HukHeHHs sudie. 3a oLiHKamK $axiBLiB, 32 OCTaHHI AeKiNbKa CTONITb BHACNIAOK
DiANbHOCTI NIOANHW TEMMNY 3HUKHEHHA BUAIB 3pocnn mamke B 1 000 pasiB NOpiBHAHO
3i 3BMYANHUMUN TEMNaMU, XapaKTePHUMK ANA Pi3HUX eTaniB icTopii 3emni.

lMpo6nemu eceneHHs Hosux eudie. BctaHOBNEHO, WO 3 ApYroi NonoBuHY XX CT.
3arocTpunuca npobnemu 6io3abpynHeHHs, NoB'sA3aHi 3 aknimaTtu3auiew (npu-
CMOCYyB8aHHAM 00 yMO8 HOB020 cepedosulyd ma HOBUX Y2pynosaHs U ekocucmem) i
peaknimaTusaui€lo (nepecesieHHAM OpeaHi3mie y Micys, 0e 80HU paHiule NpoXusasu,
azne 3 pi3HUX NPUYUH 3HUK/IU).

BceneHHs uyXopifHWX BUAIB YaCTO YMHUTb HEFaTUBHWUIA BMAUB Ha abopUreHHi
BMAV Ta MPUPOAHI eKocmcTeMu B LiifloMy. 3BiNbHUBLINCH Bif 3arpo3u, WO Hagxoamna
Bifl XM>KaKiB y HUX Ha 6aTbKiBLYMHI, BOHW NPOLBITalOTb Ha HOBUX TEPUTOPIAX, MOHO-
noni3syloTb Axkepena iKi N BiATBOPIOIOTbCA 3 BMCOKOI WBMAKICTIO. Kpim Toro, icHye
Hebe3neka iXHboi ribpuansadii 3 KOPiHHUMK BMAAMU, AKI BTPaYyaloTb reHeTUYHY iH-
amBigyanbHicTb. HUHI uy>KopigHi BUAN NpefcTaBnAloTb YCi TAKCOHOMIYHI rpynu i 3a-
rPOXyoTb 6iOpi3HOMaHITTIO B rnobasbHOMY MacwTabi. 3arafnbHe YMCNo YyKOopPigHUX
BMAIB, WO afanTyBanncs 4o HOBMX YMOB, 3pocio Ao 500 TucaY — ue BABivi GinbLue,
Hi> 60 pokiB Tomy. [lJo HallHe6e3neuHiWnx BMAIB-arpecopiB B YKpaiHi Hanexatb na-
UK MaHopieHuli, 3mie2o/108, 6opuwjisHUK COCHOBCbKO20, pOMAH-20/108€WKd, 2ip4ak
ANOHCbKUU, panaHa 8eHO3Hd, MHeMioncuc.

§ 51. AHTPONIYHMI BNIVB Ha Giopi3HOMaHITTA
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MowupeHHa anepzeHHUx eudie pocauH-6yp’saHie.
BBe3eHHA OO KpaiH pPi3HOMaHITHOI NPOAYKLUiT POCANH-
HULUTBA € OJHIEI0 3 MPUUYUH MOSABU HU3KM Hebe3neuyHux
6yp'sIHIB, NOLWMNPEHHSA AKX PO3MMAJAETHCA AK 3arpo3a eKo-
norivHin 6e3newi unx KpaiH. Tak, B YKpaiHi Haibinbw Hebes-
NeYHVMK ANAa NIOANHN €: ambposia nonuHonucma (Ambrosia
artemisiifolia), 4YopHowup 3eudyaiiHuti (Ilva xanthiifolia),
nonuH e2ipkul (Artemisia absinthium), nymuea po3noea
(Atriplex patula), no6o0da 6ina (Chenopodium album) (in. 83).

Macosi enidemii. Bmpama 6iopizHomaHimms i nopyweHHa npoyecie camopezyna-
yii' 8 ekocucmemax cmaiomMe NPUYUHOK MACOBUX 3AX80PIOBAHb (HANPUK/IAD, NUXOMaH-
Kn 3ika, xonepn).

In. 83. AM6po3ia
NoNvMHONNCTa

OTXe, CyyacHUI cTaH GiOPI3HOMAHITTA BUKNMKAE MMNOOKe 3aHEMOKOEHHA
Ta NoTpebye BXKUTTA KapAUHaNbHUX 3aXOAiB.

Yomy 36epexkeHHsA GiopisHOMaHITTA € He06XiAHOI YMOBOIO CTaGiNnbHOCTI

6iochepn?

36epexeHHs GiopisHOMaHITTA — ye cyKynHicmb 3axo0i8, CnpAMOBAHUX HA OXO-
POHY OKpeMUux nonynayil, sudie ma ekocucmem y YinioMy pasom 3 ixHim cepedosuiyem
icHy8aHHs. BiOpPi3HOMAHITTA AK BeIMYe3HUN reHODOH NaHETUN € OAHUM i3 fyXKe BaX-
NNBUX MeXaHi3MmiB 3abe3neyeHHa cTabinbHocTi 6iochepu. Lo BiH pisHOMaHITHIWNA,
TO nerwe 6iocdepa apanTyeTbCA 4O HOBUX YMOB.

CrabinbHicTb 6iochepu — ye 81acmusicme, 3acHOBAHA HA BUCOKOMY piBHi pi3HO-
MaHimms Xueux op2aHi3mis, OKpemi epynu AKUX BUKOHYIOMb pi3Hi eKono2idHi pyHKUil.
3HaueHHA 6iopi3HOMaHITTA ANa cTabinbHOCTI biocdepmn nonsArae B Tomy, WO BOHO:

+  BUKOHYe BydepHy ponb y biocdepi, 3aBAAKM YOMY 3MEHLUYE HEFaTUBHUI BNVB
abioTVYHMX YMHHKKIB (HampuKknag, NOrMuHaHHA 1 Gioakymynauia 3abpypgHio-
BauiB);

« 3abe3neuye GionoriyHnMi Kpyroobir peyoBUH Ta eHeprii (Hanpuknag, y4yacTb
MiKpoopraHi3miB y Kpyroobiry Hitporeny, Cynboypy, Oepymy);

«  perynioe KnimaTuyHi npouecn Ha 3emni (Hanpuknag, BNAWB NiCiB Ha BOAHWN
6anaHc 3emni);

«  GepeyyacTb y 3anobiraHHi MaCOBUM 3aXBOPIOBAHHAM (3MEHLLEHHS 6iOpi3HOMaHITTA
CYNPOBOLXKYETbCA 30iNbLIEHHAM KifIbKOCTi TBapPUH-HOCIIB He6e3neuHnx iHdeKLin).
[nAa 36epexeHHs i BUKOPUCTaHHA GiOpi3HOMAHITTA B iHTepecax TenepiHbOro i

MalbyTHbOro NokoniHb 6yno npuinHato Koneexyito OOH npo oxopoHy 6iopizHoma-

Himms (Pio-ge-XaHenpo, 1992) i BceesponelicbKy cmpamezito 36epexxeHHs 6ioso-

2iYHo20 ma naHowagmHozo pisHomaHimmsa (Codis, 1995). OCHOBHI NONOXKEHHA

LMX OOKYMEHTIB B YKpaiHi peani3yloTbcA Ha 3acagax KoHuenuii 3aranbHoOAepaBHOI

nporpamu 36epexxeHHs 6iopisHOMaHITTa Ha 2005 - 2025 poku (2004).

OCHOBHMMW HaNpsAMamMK 4ianbHOCTI WoAo 36epexxeHHA 6iopi3HOMaHITTSA €: 36epe-
MKEHHA NPUPOLHMX eKOCUCTEM Ta O3J0POBEHHA arpoeKoCncTeM; 36epexxeHHsn BUiB
Ta NONyNALiN; CTBOPEHHA €KOJOriYHOI MepeXi Ta NPUPOLOOXOPOHHUX JOKYMEHTIB;
HOBUI OCENULLHWUIA NiAXiA AO OXOPOHU GIOPI3HOMAHITTA — 30epeXKeHHA NPUPOAHNX
ocenuwy, TobTo MicLb iCHYBaHHSA BUAIB, WO AA€ 3MOTY 36eperTtu BUAMU, iX yrpyrnoBaHHs
1 yMOBW, HeoOXiHi ANA IXHbOro BMXXMBaHHA Ta HOPMaJIbHOrO PO3BUTKY.



OTXe, roNIoBHa NPUYMHOK 36epexeHHs 6iopi3HOMaHITTA
€ Moro npogigHa posb Yy 3abe3neueHi cTabifibHOCTI eKocrcTem
Ta 6iocdepu B Linomy.
DIANbHICTb

CamocrTiliHa po6oTa 3 Tabnuuelo. MpuunHm gerpagauii 6iopisHomaHITTa

3anoBHiTb TaGNIMLIO XapaKTEPUCTUKM NPUYNH Aerpagauii 6iopisHoMaHITTA. [osACHITD,

yomy BTpaTa 6ioNoriYHOro PisHOMaHITTA € OfHIEI 3 rNObaNbHKX EKONOTiYHKX NPOGNEM.
MpuynHa BusHauyeHHA Mpuxknagn

PyHyBaHHA NPUPOAHOro cepefoBuLLA XUTTA
36inbLIEeHHA YaCTKM YY>KOPiJHUX BUAIB XKMBUX OPraHiamiB
HagmipHa ekcnnyatauisa NpupogHUX pecypcis
LLBnAKe 3poCTaHHA KinbKOCTi HaceleHHA
3arpo3a rno6asbHOro NOTeniHHA
Bionoria + EkoeTtuka. Yu icHyloTb y npupogi «wkignusi» sugn?

B ekonorii € KnacnuHWi NprKNag npo eKonorivyHi B3ae-
MO3B'A3KN. [na Toro o6 no3bytncsa KomapiB — nepeHoc-
HUKiB ManAapii, y 70-Ti pokn XX CT. Ha ocTpoBi KanimaHTaH
B IHAOHe3ii 06pobunm micuesicTb nectuuugom AAT. Micna
LibOro Tam noyvanu Koituca 3aragkosi nogii. Cnepuy o6sa-
noBanuca gaxu 6yanHKIB MicLIeBUX KMUTeNiB, NOTIM MacoBO
FTMHYAN KilWKKW, @ 3rogOM Ha OCTPOBI MOWMpUAaca 4vyma.
MNoegHanTe B3aEMO3B'A3KaMM TaKi OpraHiaMmuy, AK YymHa na-
NnYKa, 6noxu, NauKm, TapraHn, TEPMITK, ALWIPKK, KilLKK, NIOAUHA, | MOACHITb, YoMy
Tak cTanoca. Bucnositb cygXeHHA LWOAO TBEPAXKEHHA NPO Te, WO 3 eKONOriYHoro
nornAaay «WKignMenx» BUAIB OPraHi3amiB y Npupofi He iCHYE.

CTABJIEHHA
Bionorisa + JlicoBe rocnopapcTtBo. Yn BapTo po6utn 3anicHeHHa Creny?

Y cTenax € JinaHKN, HenpuAaTHI 4nAa opaHKky (cxunu, 6ankn, Kam'aHUCTI Ta
KpenaoBi BiACNOHEeHHA). He Maloun MOXANBOCTI BUCAAXKyBaTU Ha TaKUX AiNAHKaX, Ha-
npuknag, XnTo, ix nepeganu nig nicopo3BefieHHs, Wob «He Aatn 3emni rynatuy». Ha
TaKUX TePUTOPIAX MOYanM CTBOPIOBATU LUTYYUHI NiCOHacafXeHHA. 3aCTOCyNTe eKoso-
riYHi 3HaHHA Ta NOACHITb, YoMy cagKaTtu nic y CTeny GinbL WKiAANBO, HiXK KOPUCHO.

PE3YJIbTAT

3aBfjaHHA ANA CAMOKOHTPOJI0
1. o Take 6iopi3zHOMaHITTA? 2. Ha3BiTb OCHOBHI NMpuunHK ferpagadii 6iopisHo-
MaHiTTA. 3. Wo Take aknimaTm3auia 1 peaknimatm3auia? 4. Hasegitb npuknagm
BUAiB-BCENEHLiB CBOro perioHy. 5. Lo Take 36epexeHHA 6iopi3HOMaHITTA? 6. fKe
3HaueHHsA 6iopisHOMaHITTA gns 6iochepn?
7. AKi aHTpoNiYHi BNANBK Ha GiopisHOMaHITTA? 8. fIKi HaCNiAKM aHTPONIYHOrO BNN-
7-9 |By Ha 6iopizHOMaHiTTA? 9. Yomy 36epexeHHs 6iopi3HOMaHITTA € HeOOXiAHO yMO-
BOI0 CTabinbHOCTI 6iochepu?
10. MoACHiTb, YoMy BTpaTa 6i0NIoriYHOro Pi3HOMaHITTA € OfHI€I0 3 rNobaNbHNX eKO-
NOriYHNX Npobnem.

10-12

§ 51. AHTpONiYHMI BNIMB Ha Giopi3HOMAHITTA
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[Mnaru 3axucmumu nogimps ma 800y U OuKy npupooy
Hacnpagoi € NIaHamu 3axucmy sit0OUHU.
C. l0oann

§ 52. EKOJIOIYHA NMOJIITUKA B YKPAIHI

OCHOBHi NOHATTA 1 KntouoBi TepmiHn: EKOJIOTYHA MOJIITUKA. Ekonoriu-
Ha noniTuka YKpaiHu.

MpurapanTe! Lo Take 6iocdepa?

& MomipkyiiTe!

«Mu — nepwe NOKO/IHHA, AKe MAE 4Yimke
yABJIeHHA NPO YiHHICMb Npupoou ma Haw eesnuyes-
Hul 8nsius Ha Hei. | MOxeMo cmamu OCMAHHIM NOKO-
JIIHHAM, AKe 30amHe dismu, wo6 3MiHUMuU meHOoeHUil.
Yac siomenep i 0o 2020 p. cmaHe 8UpiWATbLHUM
nepiodom 8 icmopii», — roBopuTbCa y 3BiTi BcecBiT-
Hboro ¢oHmy npupoan (aHrn. World Wide Fund for
Nature, WWF) «KnBa nnaHeta-2018». LLlo MOXyTb ypsagu, 3okpema i B YKpaiHi, 6i3Hec Ta
rpoMajCbKi opraHisauii 3pobuTti Ans Toro, Wwob B3ATU KypC Ha CTaNini PO3BUTOK?

3MICT

Y yomy nonArae cyTb eKONOriyHOI NoAiTNKN?

EKOJIOTIYHA MONITUKA - ye disnbHicmbe cycninbcmea i 0epxasu, cnpamosa-
HAa Ha 0XOpOHYy Ma 0300p08JIeHHs NPUPOOHO20 cepedosulyd, eheKmusHe NOEOHAHHS
yHKUIl npupOoOOKOPUCMYBAHHA | OXOPOHU 008KisIA, 3a6e3nedeHHsA ekos102i4HoT 6e3-
neku 2pomadsH. MNosaBa TepMiHy CBIUMTb NPO BU3HAHHA JIOACBKUM CYCMibCTBOM
TPETbOro BUMIpY B MOAITUL — €KONOriYHOro (OKPiM €KOHOMIYHOTO 11 COLianibHOrO).

lepapxia eKoNoONITUKMN CKNAAAETLCA AK MIHIMYM 3 YOTUPbLOX PiBHIB: 1) mMiXxHa-
POOHO-2/106a1bHOT eKonoslimuku (Hanpuknag, BCTAaHOB/IOKTbLCSA EKOHOMIUYHI 30HU
B CBITOBOMY OKeaHi, KBOTW Ha BUJTyUYEeHHs NMPUPOAHUX PecypciB, BBOASATHCA 3a60po-
HW Ha CKUAAHHA PEYOBUH); 2) pe2ioHaNbHOI ekonosimuKu (Hanpuknag, CTBOPEHHA
NPUKOPAOHHMX 3aNOBIAHUKIB, CNiBNpaUA KpaiH WOAO KOHTPOJIIO 3a NepeHeceHHAM
6i03abpyaHioBaYiB); 3) HayioHanbHOi (Oep><asHoi) exkonosimuku (Hanpuknag,
NPUIHATTA | peani3auia NPUPOLOOXOPOHHUX 3aKOHIB, Mi>KHapOAHUX [OroBOpIB);
4) nokaneHoi ekonosimuku (HanpyiKnag, noniTMka eKOHOMIYHOro paoHy abo micTa).

Lini ekononiTuKn BCTaHOB/IOTHCS HA FN06aIbHOMY Ta HaLiOHaIbHOMY PiBHSX.
Ha perioHanbHOMy Ta MicLLleBOMY PiBHAX BOHU KOHKPETM3YIOTbCA, BUXOAAUM i3 cre-
umndikmn Teputopii. Ha HaLioHanbHOMY Ta perioHasibHOMY PiBHAX BUKOPUCTOBYETbCA
NOHATTA cmpamezivyHux yinel, pna peanisayii AKMX HaMivalTb KOHKPETHI Hanpamu
0iti. Ha 0CHOBi BU3HauYeHMX HaMpPAMIB PO3pPOo6NATbCA MEXaHI3MU Ta 3aX0AM iXHbOT
peanisauii - iHcmpymeHmu ekonoslimuku (Hanpuknag, ouiHIOBaHHA BNIMBY Ha JO-
BKifl/1Al, €KOJIOTIUHWIA PEVTUHT 3a0pYyAHEHUX TepUTOpIN).

OCHOBHi NpuUHYUNU Cy4acHO| eKOMOoNITUKN peani3yloTbcA B paMkax KoHuenuii
CTaNnoro po3BUTKY, B OCHOBI AKOI — ilef y3rof»keHoro KepyBaHHA TPbOMa B3aEMO-
nos’'asaHuMn cpepamm — eKOHOMIKOI, €KOJOri€l Ta couianbHUMK MpoLecamu.
3a3Bumyan Ui NPUHLUMNM 3aKPiNII0TbCA YCTaHOBYMMI JoroBopamu. Tak, y ctatTi Jo-
roBOpY Npo 3acHyBaHHA €Bpornencbkoro CNiBTOBapUCTBa BM3HAYaOTbCA MPUHLMNN



MOro eKosnoriyHol NoNITUKK: iHTerpauis, «3abpyfHioBay NnaTuTb», NONepemKeHHs,
nepectoporu, 36epexeHHaA 6iOpPi3HOMAHITTA Ta iH.

OTXXe, eKonoriyHa noniTuka € KOOPAMHYIOUYOK iEpapXiuHO
MepLIOOCHOBOI A/l JOCATHEHHS Uinen y chepi paLioHanbHOro
NPUPOJOKOPUCTYBAHHSA, OXOPOHW AOBKINA i €KONOriyHOT 6e3neku.

Aki 3acagm ekonoriyHoi NoAiTUKN YKpaiHu?

Peanizauia ekonoriyHoi MONiTMKM 3AINCHIOETbCA Ha MiXHapogHomy (rnobanb-
HOMY), AiepXKaBHOMY (HauioHanbHOMY), perioHanbHOMY (06nacHOMY) Ta MicLleBOMYy
(micTa, cena) piBHAX.

EkonoriyHa nonitmka Ha gepxaBHoMy piBHi dopmyeTbca MiHicTepcTBOM eKo-
norii Ta npupoAaHux pecypcis YkpaiHn. OCHOBHI npiopuTeTn BM3HaueHo y MNpoekTi
3akoHy YKpaiHu «[1po ocHo8HI 3acadu (cmpamezito) OepxasHoi ekos102i4HOI noaimuKu
YkpaiHu Ha nepiod o 2030 poky».

Cy6’eKTamMy €KONOTiYHOT MONITUKK € HE NLLIE OpraHun Aep>kaBHoi Blaau. Pazom 3
[epKaBolo peanisaLito eKooriyHoi NoNiTMKKM 3abe3neyyoTb NONITUYHI NapTii, HayKo-
Bi opraHisauii, rpomMagcbKi opraHisaduii, Wo pobuTtb ii 06'€KTOM He NnLe fepXKaBHOro,
a  ny6niyHoro ynpasniHHA.

CTpaTeriyHumMm  UinAMn  eKononiTUKK b o1
YKpainm €: 1) dopmMyBaHHA €KONOriyHol + Ekonoriuka csigomictb
CBiIOMOCTI, LIHHOCTeM Ta OCBITW; 2) CTanuii Eigﬁg:::;ﬂ::.:;ﬂ
pO3BMTOK i 36anaHcoBaHe BUKOPMWCTaHHA

NPUPOAHNX pPecypciB; 3) BNPOBafXeHHA LI7Tb Ne5 /& Lib Ne2
« CTanuit po3BUTOK
* 36anaHcoBaHe

€KOJOriyHMX BMMOT i HOpM B YycCi cdepwm « Hanexne _
DiANbHOCTI; 4) 3HWKEHHA eKONOriYHMX eKonoridne BUKOPUCTaHHA
. YPARYBAHHA =< - NPUPOAHNX pecypcis
pU13MKIiB ANA eKoCcMcTeM Ta 340pPOB'A rpo- |
MaffAH; 5) pO3BUTOK Aep)KaBHOI cMcTeMu LIb Ne4 LiIb Ne3
OXOpPOHM aoBKinna (is1. 84). * SHInKeHHA ) * Exonoriui
. €KOMOTIYHNX PU3NKIB BUMOIn -

OCHOBHUMW [OKYMEHTaMu eKOsoriy- Ta 6e3neuHe JoBKINNA B yci chepu
HOI MoniTMKM YKpaiHW €: 3aKOHW (Hanpwu-
knag, «Mpo npuponaHO-3anoBigHUA GoHp In. 84. CrparteriuHi yini

YKpaiuu», «[po TBAPWHHWI CBIiT»), KOH- eKononiTMkn YkpaiHu

uenuii (Hanpuknag, KoHuyenyia peanizayii

OdepxxasHoi nosimuku y cgepi 3miHu Knimamy Ha nepiod 0o 2030 poky), nporpamu (Ha-
npuknag, KoHuenuia 3az2anbHo0epXxasHoi npo2pamu 36epexxeHHA biopisHOMaHimms
Ha 2005-2025 poku), ctpaterii (Hanpuknag, HayioHaneHa cmpamezis N080OXeHHs 3
gioxooamu) Ta iH. Habynu unHHoOCTi 3aKoHun YKpaiHu «[1po ouiHKy BNAUBY Ha AOBKiN-
na» (2017), «[po cTpaTeriyHy eKonoriyHy ouiHKy» (2018).

Y BCbOMYy CBIiTi TPOMaACbKWIA €KOJIOTIYHMIA PYX AABHO CTAaB OAHUM i3 Cy6'eKTiB
€KOoJIoriyHOoI NoniTNKKU. Jlo HanBiZOMILINX NPUPOJOOXOPOHHUX OpraHisauin cBi-
Ty HanexaTtb: BcecgimHiti poHO npupodu, [piHnic (aHrn. Greenpeace, 3eneHul mup),
BcecgimHe mosapucmeo 3axucmy meapuH (aHrn. World Society for the Protection
of Animals, WSPA). HaliBnnnBOBIiWMMWN €KONOTiYHMMK OpraHizauiamn YKpaiHu €:
HauioHansHul ekonoziqHul yeHmp, «MAMA-86», «Ekonozia-lpaso-/lloduHa», Ykpait-
CbKa eKoJi02ivyHa acoyiayia «3eneHuli caeimy», BceykpaiHcbka ekoozivHa niaa.

§ 52. EkonoriyHa nonitnka B YKpaiHi
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OTXe, ekosnioriyHa nonitTuka YKpaiHuv — LUe AiANbHICTb AeprKaBHUX
Ta HeypAAOBMX OPraHiB, CNpsiIMOBaHa Ha 3abe3neyYeHHs eKoNMoriyHo
36a51aHCOBAHOIO PO3BUTKY.

LLlo nepep6auae mixkHapogHe cniBpo6iTHULTBO YKpaiHu y cdepi ekono-

riyHoi noniTukn?

OCHOBHMMW HanpAmMaMu MiP>KHAapPOAHOro ChiBpOGITHMUTBA YKpaiHU €: OXOpoHa
6iopi3HOMAaHIMmMs, 0XOpOHA MPAHCKOPOOHHUX B00OMOKI8 i MiXHAPOOHUX 03ep, 3MiHA
KJ1iMamy, 0XopoHa 030H08020 WApy, OXOPOHA AMMOCHepHO20 NOBIMPHA, NOBOOKEHHS 3
8i0x00amu, OYiHIOBAHHSA 8NJ1UBY HA OOBKIsIIA.

IcTopuyHO nNepwnm rno6anbHUM GOPYMOM 3 MUTAHb OXOPOHW AOBKINNA CTana
Crokronbmcbka KoHbepeHuia OOH 1972 p. 3a ii iHidiaTnBolo cTBOpeHO [Ipoepamy
OOH 3 0ogkinns (KOHEI). Baxknneoto nopi€to B AiANbHOCTI Mi>KHapPOAHOIO NPUPOAO-
OXOPOHHOTO pyxy 6yna leHepanbHa Acambnea MCOIy 1978 p. Togi x 6yno 3anpoBsa-
L KeHo TaKi JOKYMeHTU, AK YepBoHa KHura, 3eneHa KHura. Y 1983 p. 6yna cTtBopeHa
BcecgimHs Komicia 3 HagkonuwWHL020 cepedoguwyd i po3sumky (Komicis . X. BpyHAaT-
nanHpg). AKicCHO HOBUM eTanom LWOoAO0 OXOPOHM AoBKinna ctana KoHdpepeHuia OOH, wo
Binbynaca B 1992 p. B Pio-ge-XaHeipo. NpeactaBHrKK 179 ypagis NPUNRHAIN HA3KY
AOKYMEHTIB NPO MPUHLMUNKN | OCHOBHI Ail 3 MeTolo cTanoro po3sutky. ¥ 2015 p. Ha
CamiTi B Hblo-Mlopky 6yno cxsaneHo Lini cmanozo pozeumky Ha nepion no 2030 p.
Y paMKax L€l KoHUenuii 1 peanizyloTbCA OCHOBHI HaNpAMK Cy4YaCHOT eKOJIoriYHOI No-
niTnKn Ykpainu. Begyuy ponb y MixkHapogHO-NPaBoOBill OXOPOHI AOBKINIA BUKOHYIOTb
leHepanbHa Acambnes OOH i BcecBiTHs xapTis npupoau.

Po3BUTOK Mi>kHapofgHOro cniBpobiTHMLTBa YKpaiHu y cdepi oxopoHu HOBKinnA
nepepbayvae:

+  BpaxyBaHHA peKOMeHAaLil BCeCBITHIX CaMiTiB 3i CTanioro po3BuTKy;

« 3abe3nevyeHHA yyacTi B JiANbHOCTI TakKUX MiXXHapOOHWUX opraHi3auin, ak Opea-
Hi3ayis O6'eOHaHux Hauil 3 numaHs ocgimu, Hayku i kynemypu (KOHECKO), Mix-
HApOOHA chinka oxopoHu npupoou (MCOI), MixHapooHe azeHMCcmeo 3 amoMHoI
eHepeii (MATATE), BcecgimHs opaaHizayis oxopoHu 30opoeg's (BOO3), [lpodogosibya
i cinbcbko20cnodapcuka opeatizayis OOH (DAO), BcecgimHa memeoposioziyHa op-
2aHizayis (BMO);

+  3aJly4yeHHA 30BHILHbOI JOMNOMOr B CEKTOP OXOPOHM AOBKINNSA;

+  aKTyanisauif YNHHWUX MiXXHaPOAHMX CTaHAAPTIB;

« 3abe3nevyeHHA BUKOHAHHA BaXNMBUX MIXKHAPOAHMX AOKYMeHTIB (KoH8eHUis
NpO OUIHKY 8njiusy Ha HABKOUWHE cepedosuuie Yy mpaHCKOPOOHHOMY acnekmi,
Cmok2obMCbKa KOHBEHYiA Npo cMIiliKi opeaHiyHi 3a6pyoHtosayi, KoHeeHyis i3 3a-
XUCmy 030H08020 Wdpy Ta iH.). Tak, AnA 3abe3neuveHHA GYyHKLiIOHYBaHHA €ANHOI
€BPONENCHKOT MepeXi MPUPOAOOXOPOHHMX TEPUTOPIN, 3rigHO 3 BepHCbKoto KoH-
BEHLIi€I0 NP0 OXOPOHY ANKOi Gnopu Ta GayHM i NPUPOAHNX CepefoBULLY iCHYBaH-
Hs B €Bponi, YKpaiHa po3pobuna Ta BUHeCa Ha 06roBOpPEeHHs MPOeKT 3aKoHy
«[Mpo TepuTopii CmapargoBoi mepexi».

OT1Xe, Mi>kHapogHe criBpobIiTHNLTBO YKpaiHM y chepi OXOpOoHK
[OBKIiNNA PO3BUBAETbCA HA PIiBHI Y3roA»eHHsA i KopuryBaHHA fin
JEeprkaBHMX OpraHiB y rnobanbHUX MiXXHapOAHUX Mporpamax, a TakoM
wnaxom gornomorun €C y peanizauii KOHKPETHUX NPOEKTIB.



DIANbHICTb
CamocTiiiHa po6oTa 3 Tabnuueto

O3Hanomrtecs 3 [NpoekTtom 3akoHy Ykpainu «fIpo
OCHOBHI 3acadu (cmpamezit) 0epxasHoi ekosoeiy-
HoI' nonimuku YkpaiHu Ha nepiod 0o 2030 poky» Ta [l il
BM3HauTe 3a AOMNOMOro Tabnunui oCHOBHI 1 ocobnu- SE;L’-.?;‘;‘E;N
BocTi. CbopmynioriTe BnacHy no3uuiio Wo[o JiEBOCTI
HOBOI €KOJOriYHOT NONITUKIK B YKpaiHi.

O3Haka OCHOBHi XapaKTepucTuKu

MepwonpunymHm ekonoriyHmx npobnem Ykpainu
MeTa gep>kaBHOI €KOSIOTiYHOI NONITUKMN

3acagu feprkaBHOI eKONOTiYHOT MONITUKI

MprHUUNK gepxaBHOT €KONOTiIYHOT NONITUKN
IHCTPYMEHTW fep>KaBHOT eKONOriYHOI MONITUKMN
CrpateriyHi Lini Ta 3aBAaHHA fepKaBHOT eKOMONITUKN
Etann peanisauii fepxaBHOI €KOJSIOriYHOI NONITUKN
MOHITOPUHT Ta OLiHIOBaHHA BMKOHAHHA
bionoria + HoBi TexHonorii. Mo6yToBi Bigxoau Ak ekonoriuHa npo6nema

LLlopoky niogcTBo NpoayKye noHag 2 Maph TOHH CMITTA.
A ue 6n13bKo 2 T Ha piK Ha NoguHy. Y 6aratbox KpaiHax CBi-
TY AaBHO 3aMUCITUINCA Had TUM, K YHUKHYTW NepeTBOPEHHSA
MJaHeTU Ha BEJINKUIN CMITHUK. BUABNAETbCA, CMITTA MOXHa ne-
pepobnsaTn i pobut 3 HOro abo peui, abo eNeKkTPUUHY eHep-
rito, abo Tenso, a CMITTECMaNoBasbHi 3aBOAW NepeTBOPIOBaTH
Ha TennoeneKkTpoCTaHLii i BogHOYaC MUCTelbKi 06'ekTn. MoAc-
HiTb HeoOXiAHICTb NpaBUNbHOI yTUNi3aLii NobyToBKX BiAXOAIB.

A a CTABJIEHHA
ﬂj bionoria + MoniTtuka. OHEN i Ykpaina

Mporpama OOH 3 goskinna (KOHEI) — mixkypagosa nporpama, CTBOpeHa 3a iHilia-
TnBoto CTOKronbMcbKoi KoHpepeHUii OOH 3 goBkinna. YkpaiHa cnisnpautoe 3 KOHEN
Bifj YacCy 3acHyBaHHA Ui€l opraHisadii. Y 1994 p. yTBOpeHnn YKpaiHCbKUN KOMIiTeT
cniBpo6iTHMUTBa 3 KOHEN. Y oro cknagi 20 perioHanbHKX BigAineHb, Wo AitoTb Ha
6a3i yHiBepcuTeTiB, 60TaHIYHMX CafliB i eKONOriYHMX LeHTpiB. AKa meTa OHEN i aAknmun
€ pe3ynbTaTu cniBnpaui YkpaiHu 3 OHEMN?

PE3YJIbTAT

3aBAjaHHA ANA CAMOKOHTPOJII0

1. Lo Take ekonoriyHa nonitnka? 2. lka ocHoBHa MeTa ekononituku? 3. Lo Take
eKonoriyHa noniTnka Ykpainm? 4. Ha3iTb Lini ekonoriyHoi nonitnku Ykpainu. 5. Ha-
BefiTb NpUKNag MiXKHapogHUX yrod, B AKX 6pana yyactb YkpaiHa. 6. Ha3BiTb oc-
HOBHIi Mi>KHapOAHi NPUPOAOOXOPOHHI OpraHisauii, YneHoM AKuX € YKpaiHa.

7. AIKi OCHOBHi XapaKTepUCTUKM eKONorivyHoT noniTnkn? 8. Aki 3acagm eKonoriyHoi
7-9 |nonitnkn Ykpainn? 9. Lo nepepb6avae mixxkHapopHe cniBpob6iTHULTBO YKpaiHu y
cohepi ekonoriyHoT NoniTUKN?

10-12 | 10. CbopmyntoiTe BRacHy No3uLiio WOAO AiEBOCTI €KONOTiYHOI MONITUKN B YKpaiHi.

§ 52. EkonoriyHa nonitnka B YKpaiHi

203




Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

204

36pos, cimku ma 6ynb0o3epu: cb0200Hi cmapi 3azpo3u 8ce wje
O0oMiHyromb ceped YUHHUKIB 3HUWeHHS gudie.
3i38imy «*Kuea nnaHema-2018»

§ 53. YEPBOHA KHUTIA TA YHOPHUW CNUCOK BUAIB
TBAPWUH. 3EJIEHA KHUTA YKPATHU

OCHOBHI NOHATTA Il KNOYOBi TepmiHn: YEPBOHA KHUTA YKPATHU. YOPHI
CMUCKN BUAIB TBAPUH. 3ENIEHA KHUTA YKPATHW.
MpurapanTe! Lo Take YepBoHa kKHura? 3eneHa KHura? YopHuin cnncok?

X Momipkyiite!

OCHOBHMM MOKa3HMKOM, 3a AKUM BU3HAYaETbCA
CTaH Giopi3HOMaHITTA, € [HOekc xusoi npupodu. OKpiM Lbo-
ro, 3aCTOCOBYIOTb Lie TpW iHAMKaTopu: iHOekc ocenuwy 8udis
(xapaKTepusye 3MiHVM B MOLUMPEHHI BUAIB), iHOeKC yinicHocmi
biopizHomaHimma (aHanisye 3miHM BcepeauHi BUay) Ta iHOekc
Yepsorozo cnucky MCOI (BipCTexye pU3MK/M BUMMPAHHA BU-
4iB). A 3 AKolo mMeToto ByB cTBOpeHUiA YepsoHuin cnncok MCOIM?

3MICT

Alke 3sHaueHHA YepBoHoro cnucky MCOM?

Mepwuin MixXHapoaHWIA YepPBOHUIM CNNCOK 3'ABMBCA Y 1953 p. nig erigo mixkHa-
popHoi Heypaposoi opraHisauii npy KOHECKO — MiXkHapoaHOT crinkn oXopoHu npu-
poaun (MCONM). Lle cnucok Ha3sanu «YepBoHoto KHUroto pakTiB» (Red data book). BiH
6yB HafpyKOBaHMWI Ha Manepi YepBOHOro Konbopy. Ha3By «YepBoHa KHUra» 3anpo-
NoHyBaB BijoMWiA aHrNincbKuii ekonor lMimep Ckomm (1909 — 1989), AKUI Ha Tol Yac
6yB ronosoto MixkHapofHOT KOoMicii 3 pigKicHUX BMAIB. I3 TOro yacy B ycix KpaiHax CBiTy
CTanv BMAaBaTu NofibHi nepeniku, xoua nanip Ana HUX BUKOPUCTOBYETbCA 3BMYA-
HUI, @ YePBOHOIO 3ATMILAETLCA NMLIe 0OKNaAUHKA.

YepsoHui cnncok MCOII, Ha BigMiHY Bifi HaUiOHaNbHUX YEPBOHUX KHUT, He €
HOPMaTVBHUM JOKYMEHTOM i XOfjHa flep>kaBa He 30060B’A3aHa BUKOHYBaTW ii BUMOTH.
Ane 3aBgaku aBtoputeTy MCOIN BOHa JOCi € OAHUM i3 HAaVBaXNMBILLMX JOKYMEHTIB
Lns oXopoHu BuAis. YepBoHuin nucok MCOIM nobyaoBaHO Ha KpUTepisAX OLiHIOBAHHA
CTaTycCy BUAIB i PU3NKY IXHbOTO 3HMKHEHHA. AHani3 HaMOoLWMPEHILWNX 3arpo3 and no-
Hag 8500 Buais i3 YepBOHOro CNNCKY AaB 3MOTY BUABUTU OCHOBHI YNHHWKU 3HUXKEH-
HA Giopi3HOMaHITTA. HUMM BCe Lie 3anuwaTbcA HagMipHa ekcnyaTauisa Teputopin
Ta CinbCbKe rocnopapcTso (is. 85).

1 . o

In. 85. Bugn YepsoHoro cnncky MCOIM: 1 — Ka3yap LUOAOMOHOCHWUIA; 2 — ipbic;
3 — ropwuna ripcbKa; 4 — TUrp amypcbKuin; 5 — Hocopir ABaHCbKNIA

O1xe, YepBoHuin cnncok MCOI - BceocsaKHMI 36ipHMK BigOMOCTEN
NPO OXOPOHHWUI CTaTyC POCAMUH i TBAPWH B YCbOMY CBITi.



AKi BuAN 3aHeceHo fo YepBOHOI KHUTM YKpaiHn?

YEPBOHA KHUTA YKPATHU - ue cnucok sudie meapuH, pociuH, 2pubis, aki ne-
pebysaromep nio 3azpo30t0 3HUKHEHHA Ha mepumopii YkpaiHu. Y 2009 p. Buiwwso 3-Te
BMAAHHA YepBOHOI KHUMM YKpaiHu. [lo Hboro 3aHeceHo 542 suan TBapuviH, 826 Buais
pPOCVH i rpunbiB. MTaHHA OXOPOHU BUAIB PayHU i dnopw, 3aHeceHUx Ao YepBoHOT
KHUMM YKpaiHWn, perynoetbca 3akoHamy YKpaiHu «[1po YepBOHY KHUTY YKpaiHu»,
«[1pO OXOPOHY HAaBKOMMLLHLOIO NPUPOAHOrO cepefoBuLLa», «[1po TBAPUHHUIA CBITY,
«[1pO POCAVHHUN CBIT».

[lo YepBOHOI KHUTK YKpaiHN nepeaycim 3aHOCATb PENiKTOBI Ta eHAeMiYHi Buaun,
BMAMK, WO nepebyBaloTb Ha MeXi apeany; BUAW, WO MalTb 0COOGNMBY HayKOBY LjiH-
HiCTb, @ TaKOX BMAM, NOLWMPEHHA AKUX LWBUAKO 3MEHLLYETbCA BHACNIAOK rocnogap-
CbKOI AiANbHOCTI NOAMHN. 3aNeXHO Bifj CTaHy Ta CTyMNeHs 3arpo3um 3HUKHEHHA 06'ekTur
YepBOHOI KHUIM YKpaiHM NOAiNATb Ha KaTeropil. Y BuaaHHi YepsoHoi kHurv 2009 p.
ONA BUAIB 3aCTOCOBAHO TaKi Kputepii:

e 3HUKAI: BUAK, NPO AKi NicnA HeOAHOPA30BUX MOLYKiB, MPOBeAEeHNX Y TUMOBMX
MicLeBOCTAX abo B iHLWIVX BiAOMYX i MOXIMBUX MiCLSIX MOWMPEHHS, HEMAE b6y ab-
AKoI iHbopmaLii Npo HaABHICTb iX Yy NprpoAi abo B cneLianbHO CTBOPEHMX YMO-
Bax (Hanpwvknag, TioneHb-MOHax, AOBrOKPWA 3BUYaHWIA, KyNaH, cairak, cobonb,
pocomMaxa, CTEPB'ATHUK, CTENOBUI Open Ta iH.);

e 3HMKAi B npupogi: Buan, AKi 3HNMKNM B Npupopi, ane 36epernnca y cTBOpPeHnxX
ymoBax (3y6p);

e 3HMKaloui: By, AKi nepebyBatoTb Mif 3arpo30t0 3HUKHEHHA Y NPUPOLHUX YMO-
BaX i 36epexeHHA AKMX € MANIONMOBIPHNM, AKLLO TpUBaTMME Lifd YNHHUKIB, LLO
HeraTUBHO BMJIMBAOTb Ha IXHill CTaH (Tptodenb iCTiBHWIA, KaK ByxaTun);

e BpasnuBi: BUAK, AKi Y HANONmxXyomy MaibyTHbOMY Oyfie BifHeCeHo 1o KaTeropii
3HUKAKUMX, AKLO TPUBATUME i UNHHUKIB, O HEraTUBHO BMIMBAKTb Ha IXHIiN
CTaH (MaxaoH, TUC ATIgHWIA);

e piakKicHi: BMauW, nonynauii AKMX HeBeNuKi N Ha aHWI Yac He HaneXkaTb 4O KaTe-
ropii 3HMKalounx abo BpPa3nmMBMX, xoua iM i 3arporkye Hebesneka (acTpa anbnii-
CbKa, neneKka YopHui);

e HeoUiHeHi: By, Npo AKi BiLOMO, L0 BOHN MOXYTb HanexaTu Ao KaTeropii 3Hu-
Katoumx, BpasnmBux abo piakicHUX, ane ix Lie He BigHeceHO Ao Hei (ninis nicosa,
BMApa pivukoBsa);

e HeAoCTaTHbO BigOMi: BUAN, AKi HE MOXHa BiAHECTM [0 »KOAHOI i3 3a3HaYeHUX
KaTeropiin yepes BiiCyTHiCTb HeO6XiHOT NOBHOT | AOCTOBIpHOT iHPOopMaLii.

[lo Ha3BW KOXHOrO BMAY OpraHiamiB y YepBOHIll KHU3i JOJAETbCA OMUC XapaKTep-
HUX PUC IXHbOT OY0BM, MOLUMPEHHS, YNCENTbHOCTI, NepeniK 3aX04iB Woo iXHbOT OXOpOo-
HU. Y KHM3I TaKOX MICTATbCA KapTOCXeMM PO3MOBCIOAMXKEHHA Ta iNtoCTpaLil 3aHeceHnx
[10 HEi B1AiB. 3arafibHuin 06CAT KOXXHOMO Hapucy 6y obmexxeHuin 2300 3HaKamu.

OTxe, YepBoOHa KHUra YKpaiHu — Le Aep>KaBHU JOKYMEHT,

B AKOMY Yy3arajbHeHO MaTtepianu nNpo CYyYaCHUM CTaH PiAKiCHUX, | Takux,
o nepebyBatoTb Mif 3arpo30t0 3HUKHEHHSA, BUAIB, Ha MiACTaBi AKOro
pO3p0o6NATLCA 3aX0An, CIPAMOBAHI Ha X OXOPOHY, BiATBOPEHHSA
i pauioHanbHe BUKOPUCTaHHA.

§ 53. YepBOHa KHMra Ta YOPHUI CNNCOK BUAiIB TBapVH. 3eneHa KHUra YKpaiHum

AKi BUAN TBapUH 3HMKNAN Ha 3eMAi BHaCNi[OK AiANbHOCTI nlognHN?
CraHom Ha 2008 p. y YepsoHomy cnucky MCOIT Ha3BaHO 844 Buan BUMepnmnX
TBapwuH. lMigcTaBolo ANA BHECEHHA NeBHOro Bnay Ao YOpHOro Cnucky € BiACYTHICTb 205
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JOCTOBIpHUX BigOMOCTeN npo Moro ic-
HYBaHHA MPUHAMMHI NPOTArOM OCTaHHiIX
50 pokiB. ¥ Cnucky BUMepnux BUAiB TBa-
pVH: 2dzapka eesnuka, 2ieaHmcekul 00yo0,
20/1y6 MaHOpigHul, OepesHUU WUHWUIO-
sul wyp Maduy-llik4y, €sponeticbkuti ses,
3ebpa Keaea, Maspukilicekuli OpoHm, ma-
Mym, MOPCbKA KOPO8d, heslikaH H0803e1aHOCbKuUl, cymyacmuli macmariticekul muep,
honkneHOCbKUU 808K, A8AHCbKUU Muzp, myp, mapnad Ta iH. (is1. 86).

HanuacTiwe BMHMLIEHHA 3a3HaBanuM eHAeMiuHi BUAW, AKi 4OBIUI Yac iCHyBanm
B cneumndivuHMX ymoBax i3011boBaHO. TaKi BUAM YacTO He Manu NPUPOAHUX BOPOTiB
i BTpayanu 3axmcHi NpUCTOCYBaHHSA, Y T. Y. 3MiHIOBaNnncA NoBediHKOBI peakuil, NTaxu
BTpayanu BMiHHA niTaTu. [pUUYMHOI BUMUpPAHHA TaKMX BMAIB Mir OyTn He npamuin,
a ornocepenKkoBaHWIA BNWB IIOANHW: HanNpyKiag, 3aBe3eHi NogMHOK HaBMUCHO abo
HEHABMUCHO TBAPUHM (KilLKK, NaLoKn) abo nepeTBOPEHHS UM MOBHE 3HULLEHHSA NpU-
pPOAHMX eKoCMCTeM Yepes NoTpebu CinbcbKoro rocnoapcTsa, 6yaiBHULTBA, NPOMUC-
NOBOCTI Ta 3 iHLIOK MEeTOot0.

In. 86. Typ (1), TapnaH (2)

OTxxe, YopHMIN cNCOK BUAIB TBAPVIH — MiXKHAPOAHWI nepenik BUAiB
POCAVIH i TBAapPWH, AKI 3HUKAN 3 nnua 3emni, nounHaoum 3 1600 poky.

Aki BigmiHHOCTI 3eneHoi KHUrK Big YepBOHOI?

3eneHa KHWra, Ha BigMiHy Bif YepBOHOI, € LOKYMEHTOM A1 PO3POHIEHHA 0XO-
POHHUX 3axofiB WOAO0 36epekeHHs, BIATBOPEHHS Ta BUKOPWCTAHHA He OerMI/IX
BUAIB POCIVH, @ NPUPOOHUX POCIUHHUX Y2pyno8dHsb. IHiLi-
aTMBa CTBOPEHHA 3eNeHOl KHUMM HaNneXunTb YKPaiHCbKUM
6oTaHikam. 3'ABnnacA 3eneHa KHUra YKpaiHm y 1987 p. i
[0 Hei 6yno 3aHeceHo 127 pigKicHUX 11 3HUKAYNX yrpyno-
BaHb. HalbinbLie cepep HMX nicoBux (Hanpuknag, yrpyno-
BaHHA 3BMYaNHOCOCHOBUX XXOBTOPOAOAEHAPOHOBUX NICiB,
annHoBi nicn lMonicca), BogHux (Hanpuknag, dopmauisa

In. 87. YrpynosaHHA
3BNYANIHOCOCHOBMX
nataTTa 6inoro) i ctenoBux (Hanpuknag, popmaLii KOBUAN  xOBTOPOAOAEHAPOHOBMX

YKpaiHCbKOI) LieHo3iB (is1. 87). nicis

OTxe, 3EJIEHA KHUTA YKPAIHU - odiuiiiHnit aepXaBHUN JOKYMEHT,
B AKOMY 3BeAEHO BiJOMOCTiI MPO CyYaCHW CTaH PIAKICHUX i Takux,
Wo nepebyBatoTb Mif 3arpo30t0 3HUKHEHHSA, Ta TUMOBUX NPUPOLHUX
POCVHHNX YrpynoBaHb, AKi NiAAAraloTb OXOPOHI.

@ DIANbHICTb
M MpakTuuHa po6oTa 3

OuiHKa eKonoriYyHoro ctTaHy CBOro perioHy

Meta po6oTu: popmMyBaT! YMiHHA OLiHIOBATN €KONOTiYHWIA CTaH TepUTOpii, po3-
BMBATN HaBMUKM NPOBEAEHHA CIOCTEPEXEHb 1 aHani3y BNAMBY NIOANHU Ha JOBKINNA.

AkTyanisauis 3HaHb: EKonoriuHuin ctaH perioHy - Le Habip BigomocTel Wwoao
€KOJIOriYHOT CMTyauii neBHOT TepuTopii abo eKocncTeMm, siKa CKnanacs BHaCaigoK
BMANBY NIOAVHY, B T. Y. iHGOpMaLia CTOCOBHO i eKonoriuHmx npobnem. [insa ouiHto-
BaHHA BM/VBY Ha HaBKOJINLLHE CepeoBULLE BUOKPEMIIOIOTb Taki NOrO KOMMOHEHTU:
KniMaT i MIKpOKnimaT, NoBIiTpAHe cepefoBuLlle, reosioriyHe cepefoBulle, BOAHE
cepepnoBuLLe, FPYHTU, POCSIMHHWI | TBAPUHHWIA CBIT, 3anoBiaHi 06'eKTu.




Xig po6otn

|.  OuiHiTb NpupOAHUNI KOMNEKC CBOro perioHy 3a nnaHom: 1) reorpadiuHe no-
NOXeHH3; 2) ocobnueocTi penbedy; 3) KNiMaTUUHI 0co6MBOCT; 4) rigporpadiuHi
0cob6nmMBOCTI; 5) 0CO6NMBOCTI FPYHTIB; 6) LOMiHYIOUiI BUAN POCINH | TBAPUH.

Il. CxapaKTepusyiTe 3MiHW, W0 BiaGynunca um BigbyBaloTbca BHaCNifoK Aianb-
HOCTi noAVHM 3a nnaHom: 1) 3miHu penbedy (Kap’'epu, fambu, 3cyBu) ; 2) 3MiHK
BOAHUX O0'eKTIB (3abpyAHEHHS, 3aMyJIIOBaHHA, OCYLIYBaHHA B CTPYMKAX, piukax,
03epax); 3) XxapaKTepucTuKa 3MiH FPyHTIB (epo3if, 3aconeHHs, 3abpyaHeHHs fo-
6puBamu, HadTonpoayKTamu); 4) 3MiHM BUAOBOTO CKNagy POC/vH (BUpYyOyBaHHS,
BMNanioBaHHA, BMNacaHHA, NOABa HOBMX BMUAIB); 5) 3MiHM BMAOBOro cknagy Tea-
PVH (MacoBe PO3MHOXEHHSA, BiACTPiNOBaHHA, BCENIEHHA).

~~"" % Exonoriuna mana

e
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- YKpainn

YnmoBHO yucTi

3abpyaneni

0 Oywe 3aBpyaHedi

sy Pagiauiine saBpyaHennn
puTopil

3
- e

JabpynHaHHA
NOBERXHERNX BOA

Ill. BusHauTe aHTponiuHi BNAMBM (OCHOBHI TMNW 3abpyfHEHHSA, fxKepena 3abpya-
HeHHsA Ta eKonorivHi npobnemu rigpochepwn, atmocdepu, rpyHTiB Ta biopisHoMa-
HiTTA). 3aNPONOHYNTe CNOCO6U iX PO3B'A3yBaHHA Ta CKNAAiTh Many eKONIOriYHOro
CTaHy CBOTO perioHy.

IV. Migcymkn po6oTtn.

CTABJIEHHA

Bionoria + Ekonoria. 3Hnkni Buaun YkpaiHu

B YKpaiHi po3noyato KamnaHito «3HUKNi CTOPiHKN. 404», B AKi 3BepTaloTb yBary
YKpaiHLiB Ha Ti BUAW, NONynALil AKUX 3HUKAW B KpaiHi NPOTArOM OCTaHHbOMO NiBCTONIT-
TA: MIoIeHb-MOHAX, X08pax esponelicbkuli, 00820Kpus 38udaliHUll ma ocemep esponel-
coKud. BignoBigHO [0 faHuX YepBOHOI KHUMX Li TBAPUHM BBaXKaOTbCA 3HUKAUMMN. AKi
NPUYMHY IXHbOTO 3HNKHeHHA? LLlo BTpaTuna npupoaa 3i 3HUKHEHHAM X BUais?

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. Wo Take YepBoHun cnucok MCOIM? 2. Lo Take YepBoHa KHura Ykpainm? 3. Ha-
BefiTb NpuKNaan Buiis, 3aHeceHux go YepsoHoro cnucky MCOI i YepBOHOT KHUIM

1-6 .. . . . )
YKkpainu. 4. Lo Take YopHui cnrucok BuaiB TBapuH? 5. Ha3BiTb 3HUKNI BUAK TBapUH
YKkpainu. 6. Lo Take 3eneHa kHura?

7_9 7. flKe 3HaueHHA Ta KaTeropii YepBoHOI KHUrn? 8. AKi BUAN TBAaPUH 3HUKAN Ha 3emni

BHaCNiAoK AianbHOCTI nognHn? 9. Aki BigMiHHOCTI 3eneHoi KHUru Big YepBoHOoi?

10-12 | 10. OUiHiTb €KONOriYHWI CTaH CBOrO PerioHy.

§ 53. YepBOHa KHMra Ta YOPHWI CNNCOK BUAiIB TBapVH. 3eneHa KHUra YKpaiHum
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CropiHKa imocTpauin

In. 88. PocnvHu YepBoHOi KHUMM YKpaiHu: 1 — 303y/1UHi YepesuyKu cnpasxHi (8pasnusuti 8uod);
2 — wacgppaH letihens (HeouiHeHul 8u0); 3 — NIOCHIXXHUK 6iNOCHIXHUU (HeouiHeHUU 8u0);
4 - yubyna sedmexa (HeouyiHeHuli 8ud); 5 — ninisa nicosa (HeoyiHeHuli 8ud); 6 — aticmpa
aneniticeka (piokicHuli 8ud); 7 — MicAYHUYA (MyHapis) oxusaroda (HeoyiHeHul 8u0d);

8 — CoH ny4Hull (HeouyiHeHuUl 8u0); 9 — muc AeidHUl (8pasusuli 8uo)

In. 89. TBapuHW YepBOHOT KHUIM YKpaiHW: T — XyK-0s1eHb (piokicHul 8ud); 2 — MaxdoH (8pasnu-
suli 8u0); 3 — cmepsAdb NPICHOBOOHA (3HUKArYUU 8UOD); 4 — canamaHopa naamucma (spaznuguti
8u0); 5 — midsaHKa 38uyaliHa (spasnusuli 8ud); 6 — neneka YopHuli (piokicHul 8ud); 7 — nyeay
(pidkicHuli 8ud); 8 — ixak 8yxacmul (3Hukaroyuli 8ud); 9 — 8udpa piukosa (HeouiHeHul 8ud);
10 - 3y6p (3HUKAUL Y npupoOi)

Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

In. 90. Tpubmn YepBoHoi KHMIK YKpaiHu: 1 — mprogens icmigHuli (3HUKaroyuli 8ud);
2 — 3Mopwok cmenosuli (piokicHUl 8ud); 3 — 6oposuk 6poH308ull (8paznusuli 8uod);
208 4 — pewimo4HUK YyepeoHull (piokicHuli 8ud); 5 — moopuHosa 2ybka (3HuKkul 8uod)




Cmanut po3sumok — ye makuti po38umoxk cycnisbcmad,

W0 3a0080J1bHAE NOMpPebU HUHIWHIX NOKOIHb | He cmagumse nio 3azpo3y
MOXIUBOCMI HACMYNHUX NOKOJiHb 3a0080/1bHAMU C80i NnompeobU.

I X. bpyHOmnaHo

§ 54. KOHLIEML|IA CTAJIOrO PO3BUTKY TA i 3HAYEHHA

OCHOBHI NOHATTA 1 Knoyvosi Tepminu: CTAJIUA PO3BUTOK NMPUPOLU 1A
CYCNUIbCTBA. PALIOHAJIbHE NPUPOAOKOPUCTYBAHHA.

MpurapanTe! Lo Take cTanuin PpO3BUTOK NPUPOAN 1 CycninbCcTBa?

& BcTynHa BnpaBa

Y cBiTi cnocTepiraeTbcA TeHAeHUiA 4O CKOPOUYEHHA

UKCEeNbHOCTI 3aNUIIIOBAYIB, cepeq AKNX OXKMinb Kam’aHuU.

3icTaBTe OCHOBHI MpPUYMHK Jerpagaii 6iopisHOMaHIT-
TA 3 inlocTpadiamu: 1 — 3MiHa KnimaTy; 2 — iHBasilHi BUAK;
3 - pyViHyBaHHA NPVUPOAHOro CepefoBulLa XUTTs; 4 — Hag- !
MipHa ekcnyaTtauia NpuMpoAHMX pecypcis; 5 — 3pocTaHHA  E
KiNIbKOCTi HaceneHHsA. 3a yMOBU NPaBUAbHOIO 3iCTaBieHHA [
BV OTPMMaeETe Ha3By aBTOpa iHHOBALiNHOI €KOHOMIYHOI
Teopii CTanoro po3BUTKY.

o X

SRl

3MICT

Alke 3HaueHHA KoHuenuii ctanoro po3ButKy?

CTAJINIA PO3BUTOK MPUPOOU N CYCNUIbCTBA (anrn. sustainable develop-
ment) — po38UMOK CyCNilbCMBd, 3a AKO20 EKOHOMIYHe 3pOCMAHHA, MamepiasibHe 8u-
pOo6HUYMBO i CNOXUBAHHA 8i0bYB8AIOMbCA 8 MEXAX, UJO BU3HAYAOMbCA 8/1aCMUBICMIO
ekocucmem 00 camo8iOHO8/IEHHA. TepMiH «CTanuii PO3BUTOK» MOB'A3YIOTb 3 iM'AM
npem’ep-miHictpa Hopsgerii I. X. BpyHaTnaHg, ska cdopmysioBasa oro B 3BiTi «<Hawe
cninbHe mManbyTHe» gns OOH (1987). CtpaTerilo CTanoro po3BUTKY NPOroIOWEHO Ha
KoHdepeHuii OOH 3 HaBKONUWHLOrO cepefoBuLia i Po3BUTKY B Pio-ge-MaHenpo
(1992). KoHuenuia ctanoro po3sutky Habyna csoro cdopmosaHoro surnagy 8 2015 p.
Ha Camiti OOH 3i ctanoro po3suTky B Hblo-Mopky, Ha akomy 6yno cxsaneHo rnobasnb-
HY nporpamy, Wo MicTuTb 17 uinen cTanoro po3BUTKY, AKNX CBIT Ma€ JOCATHYTU O
2030 p. (in. 91).

CTanuin po3BuUTOK NonArae B 36asaHCcoBaHOMY PO3BUTKY EKOHOMIYHOFO, colianb-
HOro Ta €KOMOriYHOro KOMMoHeHTiB. OCHOBHOIO METOI CTaNloro Po3BUTKY € 36epe-
XKEeHHA NoACTBa, a 3aBAaHHAMY — 30epeXeHHA YMOB iCHyBaHHA ekocucTeMm i 6iocdepu.
KoHuenuia ctanoro po3BuTKY FPYHTYETbCA Ha N'ATU NPUHLMNAX.

1. 3a ymoBM eKornori3auii eKOHOMIKM 1 CYyCMifIbHOrO XXWUTTA NIOACTBO MOXe HagaTtu
PO3BUTKY CYCMiNbCTBA CTASIONO XapakTepy, Wo Bignosigae notpebam nogen cy-
YacHOro " MaibyTHIX MOKONiIHb (NPUHYUN eKoslozizayil).

2. OO6MerKeHHs, WO iCHYIOTb y ranysi ekcnayaTauii npupoaHNX pecypcis, NoB'A3aHi i3
Cy4YaCHUM piBHEM TeXHiKM i colianbHOT opraHisauii, a TakoX i3 3gaTHicTio 6ioche-
puv 0O CaMOBIAHOBNEHHA (NPUHYUN eKopeCcypCHOI EMHOCMI).

3. Heo0bxigHO 3a10BONIbHUTY eflieMeHTapHI NoTpebu BCix Ntoael i BCiM HagaTy MOX-
NMBICTb peanidyBaTh CBOT Hafii Ha GnarononyyHe XuTTa (NpUHYUN coyianbHoi
pieHonpasHocmi).

§ 54. KoHuenuia cTanoro po3BuTKy Ta il 3Ha4YeHHsA
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4. HeobxioHO cniBBiAHECTN CMOXMBAHHA 3 €KOMOTYHUMN MOXKJIMBOCTAMU MaHe-
T, 30KpeMa o0 BUKOPUCTAHHA eHepril (npuHYyun cmanozo cnoXXueaHHa ma
supobxHuymea).

5. Po3BUTOK NOACTBaA N NpuUpoAn MA€E BigbyBaTUCA B IXHill NOCTIiNHIA B3aemogil

fAoBporo

(npuHyun Koesosnoyii).
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HepiBHOCTI  eranarn iy CNOMHBAHHA B0 Ha 3emni

In. 91. Tno6anbHi Lini cTanoro po3BuUTKY

Y pamkax i€l KoHuenuii 1 peanisytloTbCA OCHOBHI HaNpAMU Cy4acHOT eKONOoriYHOT
nonitukn YkpaiHu. 15 sepecHa 2017 p. ypaa Ykpainu npegctasms HauioHanbHy go-
nosiab «Llini ctanoro po3suTKy: YkpaiHa». Y gonosifi npeactasneHo 17 rnobanbHmx
Linew 3 ypaxyBaHHAM creyndikm HaLioHaNIbHOrO PO3BUTKY.

OTXxe, CTanun pO3BUTOK — Lie MOAESNb PO3BUTKY CYCMiNbCTBa,
CMPsIMOBAHOrO Ha 3a[0BOJIEHHS JIIOACLKMX MOTPE6 3 0gHOYACHUM
3abe3neyeHHAM CTasIOCTi AOBKIIA.

AKi OCHOBHI NPUHLNN NPUPOAOKOPNCTYBaHHA B KOHTEKCTi CTaNoro pos-
BUTKY?

MpupogaHi pecypcn KnacudikytoTb 3a Pi3HUMU KPUTEPIAMU: 3@ HaNeXHICcTio A0
KOMTMOHEHTIB NPUPOAN — MiHepasbHi, KNiMamu4Hi, 1icosi, 800HI; 3@ MOXNMBICTIO Bif-
TBOPEHHA B MpoLeci BUKOPUCTAHHA — suyepnHi (8i0HO8/1108aHI (i He8iOH08/1108aHi) U
HesuyepnHi. 1o NpUpPoAHUX pecypciB HanexaTb COHAYHA eHepria, aTmocdepa, rigpo-
cdepa, HazeMHa POCAUHHICTb, FPYHT, TBAPUHHWIA CBIT, NaHAWadT, KOPUCHI KONanumHW.

MprpoOoKoprCTYBaHHA € TEOPIEIO Ta NPAKTNKOI PaLlioOHaNIbHOro BUKOPUCTaHHA
NOAVHOI NMPUPOJAHUX PecypciB y cepefoBuLli CycniNibHO-BUPOOHMYOI LisnbHOCTI,
CNpsAMOBaHOI Ha 3aJ0BOJIEHHs MoTpeb NoACTBa UMMM pecypcamu, a Takox 36epe-
YKEHHA Pi3HOMaHITHOCTI Ta AKOCTI JOBKINAA.

OCHOBHMMW MPUHUMUNAMK PauioOHaIbHOrO BMKOPUCTaHHA B KOHTEKCTI CTanoro
PO3BUTKY €:

*  «HYNbOBUI PiBEHbY» CMOXKNBAHHA NPUPOAHNX PECYpPCiB;
+  BIAMNOBIAHICTb aHTPONOreHHOro HaBaHTAaXEHHA PecypCHOMY NOTeHLiany neBHo-

ro perioHy;

«  306epeKeHHsA LinicCHOCTI NPUPOAHMX eKOCUCTEM Y NpoLeci IX rocnofapcbKoro Bu-
KOPWCTaHHS;

« 306epexeHHA NPUPOAHOro Kpyroobiry peuyoBMH Yy Mpoueci aHTpomnoreHHol
DiANbHOCTI;

+  MOrodeHHA BUPOOHMNYOro 1 NPUPOAHOIO PUTMIB;

+  MPIOPUTETHICTb €KONOriYHOI ONTNMaNbHOCTI Ha fJOBFOCTPOKOBY NepCrneKTUBY.
Mepexig cycninbcTBa AO CTanoro Po3BUTKY 3aneKuTb Bif €KONOrivyHOI OCBITW.

Ti CyTb NONAra€ B ToMy, W06 KoXHa ftoAnHa yCBigoMuna NpiopuTeTHi 3aranbHoON0A-



CbKi LiIHHOCTI, 3Hana Npo OCHOBHI AXKepena NopyLweHHA NPUPOAHOT PiBHOBAru, ycBi-
JOMII0Basa CBOIO BiANOBIJaNbHICTb Nepep cycninbCTBOM. KOMMNOHEHTOM eKONOriYHOT
OCBITU € eKoNoriuHe MUcneHHs. EKonoziuHe MucieHHs — Ue BifoGpaXKeHHs AincHO-
CTi, Wo nepepbayae yCBiAOMIIEHHS NIOAVHOI EKOJIOTIUYHVIX B3aEMO3B'A3KIB NPUPOAMN.
MowykK WwnAxis ¢opmyBaHHA TaKOro MUC/IEHHSA Ta PO3pobKa Teopii KOEBOMOLINHOrO
PO3BUTKY NPUPOAKW 1 NIOACLKOI LMBINi3aLii € npegmMeTom AOCNiAXKEeHHA eKOoNorii nto-
OvHK, abo coLlianbHOT eKoNorii.

OT1xe, PALJIOHAJIbHE MPUPOAOKOPUCTYBAHHA - cdepa gianbHocTi
i BCA CYKYMHiCTb 3aco6iB, L0 3aCTOCOBYE CYCMiNbCTBO 3a4J1A BUBYEHHS,
OCBOEHHA, BUKOPUCTAHHA, BIQHOBNEHHSA, MOJIMWEHHA 1 OXOPOHM
NPUPOAHOro cepefoBuLLa Ta NPUPOAHNX PecypCiB.

Y yomy nonsArae Heo6XiAHICTb Mi>kHapoAHOI B3aemMogii y cnpaBi OXOpoHU
JoBkKinna?

HeobxigHicTb Mi>kHapOAHOIro NPUPOLOOXOPOHHOIO CRiBPOGITHMLTBA Ha Cydac-
HOMY eTani PO3BUTKY NPOAYKTUBHMNX CM 3YMOBJIIOETbCA TaKUMU YNHHUKAMU, AK:

« rnobanbHuii XapakTep 6araTbox eKonoriyHnx npobnem;

+  TPaHCKOPAOHHWI XapakTep 3abpyaHeHHA [OBKINNA;

+  MiXKHapofAHi 3060B'A3aHHSA YKpaiHW OO0 OXOPOHU AOBKINS;
*  HaABHICTb MXKHAaPOOHUX NPUPOAHUX PeCypCiB;

«  BWUrofa Bif Mi>KHapPOAHOro 06MiHY [OCBIAOM Ta TEXHONOTIAMY;
¢ MOXNUWBOCTI 3a/TyYeHHA MiXXHaPOAHUX IHBECTULIN.

PeanizyBatu cTpaterito BUXoAy i3 Cy4yacHOI eKOMOriYHOI KpM3KM MOXKHa NnLle Ha
OCHOBI CMiNIbHMX 3YCUMb LWOAO NPUPOAOOXOPOHHUX Al BCiX KpaiH. Ha TenepiwHin
yac Xo/iHa KpaiHa He CMPOMO»KHa p03B'A3aTh CBOT eKOJorivHi Npobnemmn camocTiliHO
abo cnienpauoun 3 geKinbKoMa KpaiHamMu.

QopmMamy MiXKHapOZAHOro CniBpObITHULTBA Y chepi OXOpOHW JOBKiNNA €: 1) op-
2aHi3auis Haykosux i npakmuy4Hux 3ycmpidel (camiTis, KoHepeHUin); 2) cmeopeHHA
MiXHAapoOHUX opaaHizayili (Hanpuknad, MiXxHapoOHOI KOMicii' 3 HABKOIUWHbL020 cepe-
dosuwa U po3sumky); 3) yknadaHHa ogiyiliHux 0o2o8opie ma y200, ujo KOOpOUHYIOMb
CNinbHI 3ycusina 3 0XOpoHU Npupoou (Hanpuknad, BcecaimHsa xapmis npupoou (1982),
€sponelicbka xapmis Npo HABKOIUWHE cepedosuue ma oxopoHy 30opos's (1989),
MixHapoOHa kKoH8eHUYis npo 3axucm pocauH (1997), KoHgeHYis npo 6ionozidHe pi3HO-
manimms (1993); 4) disnbHicmb MiXXHAPOOHUX 2POMAOCLKUX ndpmili ma opedHizauit
(Hanpuknad, [piHnic, BcecaimHit ¢poHO dukoi npupodu, BceykpaiHcoka epomadceka op-
2aHizauia «Kusa nnaHema).

OTKe, NIOACTBO YCBIAOMUIIO HAaBUCY Hebe3neKky »UTTIO i moYyano
BXXMBATW aKTUBHUX 3aXOAiB WOLO OXOPOHW AOBKIMA.

AIANbHICTb

CamocrTiiiHa po6oTa 3 inlocTpauieto. EKonoriunmin cnig,

Exonoriunuii cnig (aHrn. ecological footprint) — mipa noTpe6b NOANHU B eKOoCUCTe-
Max nnaHeTn. HaceneHHs 4acTo BUKOPUCTOBYE OifibLue MPUPOLHOro KaniTany, Hix re-
HepyeTbCA Ha MOro TepuTopii XUTTA. T. 3B. €KONOTiYHI MeXi, Lo AalTb 3MOry Npupogi
niagTpymyBaTy 6anaHc, CTaHOBNATbL 2,2 ra Ha OfHOro MelukaHuA. Po3rnaHbte CBiTOBY
Many eKosloriyHoro cnigy Ta cbopmyntoiTe 3aKOHOMIPHOCTI.

§ 54. KoHuenuia cTanoro po3BuTKy Ta il 3Ha4YeHHsA
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HepocTtaTHbO AaHUX

bionoria + Ectetuka. Kpaca »xunBoi npupogam i1 oXxopoHa fOBKinnA

Ixxepanbg [appenn nncae npo CBOW 3yCTpiy 3 Arya-
pom: «Ha meHe ckaxxeHo 671UCKas8 o4UMA 38ip MaAkoi Kpacu,
wo A 30UKHy8. Xympo 8 Hb020 6y/10 KOPOMKUM, WOBKOBU-
CMUM, COKOBUMO20 30/10MABO-KOPUYHEBO20 KOJIbOPY, He-
Mo8 OuKul MeO... Ane HaliousoBUXHIWUMU 6Y/1U OYi: 8esUKi,
J1e0b pO3KOCi HA 30/10Masomy Nucky... Oui 3eseHi, MoYHO
Jiucmu nio 16000M, 6J1UCKAU, AK C/1I00d 8 NPOMEHSX 32aCaro-
4020 cOHYA». LLlo Take NprpoJooXopoHHa ecTeTuKa? O6rpyHTYNTe 3HAYEHHA eCTeTU-
KM 1 €KONOTiYHOro MUCNEHHA B PO3B’A3YBaHHI Cy4YacHMX eKONOorivYHUX npobnem.

ﬂ CTABJIEHHA

: * bionoria + Npomagcbkum pyx «KuBa nnaHeta»

Micisa BceykpaiHcbkoi 2pomadcekoi opzaHizayii
«uea nnanema» — po3BUTOK €KONOTIYHOI AeMOKpaTil
Ta MNONIMNLWEHHA CTaHy AOBKINAA Ta AKOCTI XXMTTA B YKpa-
Hi. MpiopnTeTHUMM HanpAMaMn JiANbHOCTI OpraHisa-
Uil y chepi ctanoro po3sutky € «Crane CnoXMBaHHAY,
«Ctana eHepreTuKka», «Ctane BUPOOHULUTBO», «CTani
3akynieni», «CTanum pO3BUTOK HacCeNleHVX MYHKTIBY,
«CTanuini cnocié »utta 1 ocBita». [loBeaiTb HeOOXigHICTb MiPKHapoAHOI B3aemogil
[eprkaBHNX YCTaHOB Ta rPOMafCbKUX OpraHisaLii y cnpasi OXOPOHW AOBKINAA.

PE3YJIbTAT

Tema 8. CTANTIMN PO3BUTOK TA PALIIOHAJIbHE NPUPOOOKOPUCTYBAHHSA

3aBAaHHA ANA CAMOKOHTPOJIIO

1. o Take ctanun po3sBuToK? 2. Ha3giTb OCHOBHI NpuHUMnu KoHuenuii ctanoro pos-
BuTKY. 3. LLlo Take npupopaHi pecypcn? 4. LLlo Take pauioHanbHe NPUPOAOKOPUCTY-
BaHHA? 5. LLlo Take ekonoriyHe mncneHHA? 6. HaBegiTb Npuknaaw, Wo nigTBepaxyoTb
HeoOXifJHICTb MiXkHapOAHOI CiBNpaLi B CpaBi OXOPOHW NMPUPOAN.

7. flke 3HaueHHA KoHuenuii ctanoro po3sutky? 8. AKi OCHOBHi MPMHLMNN NPUPOAOKO-
7 -9 | puUCTYBaHHA B KOHTEKCTi CTanoro po3sutky? 9. Y yomy nonara€ HeobxifHicTb MixHa-
POAHOI B3aEMOAIi y cnpaBi OXOPOHW JOBKINIA?

10. [oBeniTb HeObXiAHICTb MiXKHapPOAHOI B3aEMofil Aep»aBHUX YCTaHOB i rpomMag-

10-12 e . -
0 CbKMX OpraHisauii y cnpaBi OXOPOHW JOBKiJIA.
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Y3aranbHeHHs Temu 8. CTAJIUA PO3BUTOK TA
PALUIOHANIbHE NPUPOAOKOPUCTYBAHHA

CTAJINIA PO3BUTOK MPUPOAU N CYCMNIIBCTBA (anrn. sustainable develop-
ment) — po38UMOK CycnifibCmad, 3d AKO20 eKOHOMiYHe 3pOCMAHHA, MamepiasbHe
8UPOBHUUMBO | CNOXUBAHHA 8i0OYBAIOMbCA 8 MeXax, WO 8U3HAYAMbCA 8/1ACMUB8i-
cmio ekocucmem 00 camosioHossieHHA. CTanuin po3BUTOK NONArae B 36anaHCOBaHOMY
PO3BUTKY €KOHOMIYHOTrO, COLiafIbHOMO Ta €KOMOriYHOrO KOMMOHEHTIB.

PALIIOHAJIbHE NMPUPOAOKOPUCTYBAHHA - cpepa dianvHocmi G yca cykyn-
Hicmb 3acobis, W0 3acMoCo8ye CycninbCmao 3adJiA 8UBYEHHSA, OCBOEHHS, BUKOPUCMAH-
Hsl, 8IOHOBJIEHHS, NOJTINWEHHSA U OXOPOHU 008KiI/IA ma npupoOHUX pecypcis.

MpuKnagHUMKM rany3samu 3HaHb, OCHOBOKO A PO3YMHOIO BMKOPWUCTaHHA pecypcis
[OBKINnA, M0ro oxopoHu Ta 3abe3neyeHHs YMOB CTanioro po3BUTKY CycnifbCcTBa € cepedo-
suuwjesHascmeo (iHealipoHMeHmMoJ102is) (i OXOPOHA 00BKINNA (iH8alipoOHMeHMAnicMuka,.

CEPEJOBULUE3HABCTBO. OXOPOHA AOBKIJIA

o6anbHi ekonoriuHi npo6nemn

1. 3MiHK rno6anbHoro Knimaty

2. CTuxinHi nnxa (noexi, LLyHami, yparaHu)
3. 3abpyAHeHHs foBKinnA

4. lerpapauin rpyHTis

5. CKOpOoYeHHs obcAariB uncToi Boan

6. 3arpo3a npoaoBonbyil 6esneui

7. CKOpOYeHH#A 6iopisHOMaHITTS

Buau 3a6pyaHeHHs fgoBKinnA
3a npupodoto nonromaHmis

1. MexaHiuHe 2. Qi3nyHe

3. XimiyHe 4. bionoriyHe
3a komnoHeHmamu 6iocgpepu

1. 3abpyfHeHHA aTMochepHoro
nosiTpA

2. 3abpynHeHHA BOAONM

3. 3abpyAHeHHA IpyHTIB
4.3abpynHeHHA ekocucTem

CrpaTteriyHi LOKYMEHTN OXOPOHU [OBKiNNA
3akoH YkpaiHu «[Mpo OcHOBHI 3acaau (cTpaTerito)
[epKaBHOI €KONOTiYHOT NONITUKKN YKpaiHU Ha
nepiof Ao 2030 poKy» (MpoekKT)

3aKoH YKkpaiHu «[1po ouiHKy BNAMBY Ha AOBKiNNA»
3aKoH YKpaiHu «[po 0XOpoHYy aTMOCPepHOro
noBsiTpsA»

3aKkoH YKpaiHu «[po nuTHY Boay, MUTHe
BOAOMNOCTAaYaHHA»

3aKoH YKpaiHu «[1po 0XOpOHy 3emenb»

KoHuenuin peanisauii gep>kaBHOT nonituku y coepi
3MiHM KnimaTy Ha nepiog o 2030 poky

KoHuenuia 3aranbHofeprkaBHOI Nporpamu
36epexeHHA 6iopi3HOMaHITTA Ha 2005 — 2025 pokun
HauioHanbHa cTpateria ynpaBfiHHA BigXxoAamn B
YKpaiHi go 2030 poky

HauioHanbHWI NnaH gin wopo 6opoTbbu

3 perpajaui€to 3emenb Ta OnycTeNioBaHHAM
CrpaTeris HU3bKOBYINELLEBOro PO3BUTKY YKpaiHu
0 2050 poky (NpoekKT)

Okepena 3a6pyAaHeHHA fOBKinnA
XiMmiyHa NPOMUCNOBICTb,
MeTanypris, CiilbCbKe rocnogap-
CTBO, eHepreTunKka, TpaHCcnopT

Hacnigkn 3a6pyaHeHHA
aTmoc¢depHOro nosiTpa

O30HOBI Aipw. MNapHUKoBUN edekT.
Cmor. KncnotHi onaaum

Hacnigkn 3a6pyaHeHHA Bogoiim
Mpo6nema cTiuHMX BOA i NpoMuMcio-
BUX BUKMZiB. EBTpodikauia Bogolim.
LigiTiHHA Boan. HadToBe 3a6pya-
HeHHs. [lediuut BogHUX pecypcis.
TaHeHHA NbO4OBUKIB

Hacnigkun 3a6pyaHeHHA IFPyHTIB
3MeHLLEHHA NAoLWi 3eMeNbHUX

pecypcis. [lerpagauia rpyHTis

Mi>kHapoaHi NpMpoAO0OXOPOHHI opraHisauii
OpraHizauia 06'egHaHux Hauiil 3 nMTaHb ocBiTH,
Hayku, kynbtypu (FOHECKO)

Mi>KHapogHWIA CO03 OXOPOHU NPUPOAN

i npupogHux pecypcis (MCOIM)

Mi>xHapopgHe areHTCTBO 3 aTOMHOI eHeprii (MATATE)
BcecBiTHA opraHi3zauia oxopoHu 3gopos'a (BOO3)
BcecBiTHA MeTeoponoriyHa opraHisadia (BMO)

Hacnigkun BnnuBy Ha 6iopisHoma-
HITTA

Mpo6nemun aknimatusauii Ta
peaknimatu3auii Bugis. MowmnpeHHA
anepreHHNX pocnH-byp’aHiB.
Macogi enigemii. 3HUKHEHHS BUIB

Y3aranbHeHHA Temn 8. CTanuin po3BUTOK Ta paLlioHanbHe NPUPOLOKOPUCTYBaHHA
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Tema 9. 3ACTOCYBAHHSA PE3Y/ILTATIB BIONOTMNYHWX JOCTIAMEHD Y CENEKLIT, MEOVLIMHI TA BIOTEXHOJOTIT

Tema 9. 3ACTOCYBAHHS PE3YJIbTATIB
BIONOTIYHUX AOCNIAXEHDb Y CEJIEKUII,
MEAULWHI TA BIOTEXHONOrII

Cenekyis peanizogye MoX1usocmi, AKi € HepeaabHUMU 0/19 NPUPOOHOI e80TIl
3 nidpy4Huka

§ 55. 3ACTOCYBAHHA PE3YJIbTATIB BIONIOTIYHUX
AOCNIAXEHDb Y CENEKLIT

OcHOBHi NOHATTA 1 KNto4oBi Tepminn: CEJIEKLIIA.
MpurapanTe! Lo Take cenekuia?

X Momipkyiite!

Ha  ¢parmeHTi  HaTiopmopTa
IxoBaHHi CraHki (1608-1675) 306paxe-
HO KaBYHW i3 WiCTbMa cepLUeBUHKaML, Lo
X cnoxusana noguHa B cepepuHi XVII ct.
A nopyy - TpunnoigHi ri6puAaHi KaByHU
6e3 KiCTOUOK, WO X BUPOLLYIOTb CbOrOAHiI.
Yomy i AKMM unHoM kasyH 3euyatiHuli (Citrullus vulgaris) Tak 3miHnBcA?

3MICT

AKi OCHOBHI HaNPAMM Cy4yacHNX ceneKUinHNX focigKeHb?
CEJIEKLUIA (Big nat. selectio — no6ip) — Hayka npo cmeopeHHs HOBUX i noslinweH-
HA 8XKe [CHYIYUX COpMmi8 pOC/IUH, Nopio meapuH i wmamie mikpoopzaHiamig. CyyacHa
cenekuia BUpiWYe CBOI 3aBAAHHA Y TPbOX acneKTax AiAfbHOCTI: 1) noninweHHA icHy-
IOUMX COPTIB KYNbTYPHUX POCAVH I OfO0- CenekKuin AiK HayKa
MalUHEHNX TBapWH; 2) CTBOPEHHA HOBUX Po3ninu CeﬂeKu{ﬂ POC/IUH.
MiXBUROBIX FiBPUAIB, NOPIg, COPTIB i WTa- | cenekuyii | CETEKUIA MBAPUH.

. K Cenekyisa MikpoopzaHi3mis
MiB; 3) BBEAEHHS B Ky/ibTYpy HOBUX BUAIB  [qoic o Copmu pocsun, [Topodu mea-
(HanpuKnag, BBEAEHHNA B KyNIbTYpPY NlaMiHa- | cenekuii | puH. Lmamu mikpoopaaHismis
pii, canaTHWUX POCAUH — pyKosu, cnapxi, 6a- LLimyyHul 006ip. li6pudusayis.
3uniky). Takum YMHOM, cenekLis peanizoBye | Metogu Memoo noninnoioizayii.

. .. | Memoo eKchepumeHmMasibHo2o
MOXNNBOCTI, WO € HepeanbHUMK ONA Npn- cenekun
MymaeeHesy.

poaHoi eBontoLil. Memodu 2eHemuyHoT iHxeHepil
CenekuiriHi JOCNigKeHHA € aKTyalb- Teope- leHemuka. EsontoyitiHa 6ionoeis.
HUMM i1 y TaKOMy acneKTi, AK iIHTPOAYKLIA | ryqua | EXO102IA. Monekynapta Giono-
. . . 2isl. MonekynapHa 2eHemuka.
Ta peaknimatusauia Buais. [Mpuknagamm |ocHosa |, . . YIIAPHC :
! . bioximis. Mikpobionozis
yCriWHOI iIHTpOAYKLUii € BceneHHa oHoampu CyuacHi | MapkepHa, 2eHoMHa,
60710mAHOI, Hympii, naHi €B8ponelicbKol, | Hanpamu adanmueHa cenekuyis




¢hazaHa 38uyatiHoz2o. BigcyTHICTb ceneKkuinHOro nigxo4y MoXe mMaTu 1 HeraTuBHI Ha-
cnipgkn. Tak, nprunHoto 3armbeni 3ybpis HaasipHAHCbKOT cybnonynauii (IBaHo-Opan-
KiBCbKa 0011acTb) CTano HenpaBwibHe GOPMYBaHHA CTafa, B AKOMY BUABUIINCA
Han6AMXKui poawnui. Ix 6nm3bKocnopigHeHe cxpellyBaHHA NPK3Beno Ao 36inblueHHs
YacToTM 3yCTPiYaNbHOCTI Pi3HOMaHITHMX NIeTaNbHUX FeHiB i NopyLleHb eMbpioreHesy.

OCHOBHUMW HaNPAMaMM CyYaCHUX CeneKkUiHNX JOCiAXeHb € MapKepHa, reHOM-
Ha Ta aflanTMBHa cenekuis.

MapkepHa cenekyis (aHrn. marker assisted selection) — ye sukopucmarHs mapkepie
0/15 8U3HAYEHHs HaABHOCMI Ui pO3Mally8aHHs 2eHis, o 8ionosidarome 3a ceniekyiliHo-yiH-
Hi 03HAKU. HWHI Hanwmplue BMKOPUCTOBYIOTb MONeKynAapHi Mapkepu 3 [JHK-vinamu.
MowwpeHa B cenekuii pocivH i TBapuH AnA Ao06OpYy 3a reHOTUMOM Ta [OCHIAKEHHA
MOHOFeHHUX O3HaK 1 OCHOBHUX reHiB NOKYCiB NOMAIreHHNX (KiNbKiCHNX) O3HaK.

lTeHomMHa cenekyis (aHrn. genomic selection) — ye mecmyesaHHa 2eHOMy 00padsy 3a
8e/1UKOIO KinlbKicmio Mapkepig. CKaHyBaHHA reHoMy BifbyBaeTbca 3a yyacTi JHK-uinis
3 fecAaTkamu TUCAY MapkKepisB. [eHOMHY cenekuilo 3aCTOCOBYIOTb Y cenekuii pocinH
i TBapVH gna fobopy opraHiamis 3a reHOTMNOM Ta JOC/IAXKEHHA NMONIreHHNX O3HaK.

AdanmueHa cenekuyia (aHrn. adaptive selection) — sugedeHHs copmig i nopio 3
8UCOKUM adanmueHUM nomeHyiasom, mobmo cmilikicmio 00 HecnpuamIUBUX KJli-
Mamuy4HUX 3MiH | 3ax80pr08aHb, 00 pi3HUX cmpecie. CTBOPEHHA afanTUBHUX COPTIB i
nopiz 3 BUCOKOIO N CTINKOK MNPOAYKTUBHICTIO B Pi3HNX YMOBax AOBKINAA, CTINKNX 4O
eKCTpeMmasibHUX YMOB BMPOLLYBaHHSA, OCHOBHMX 3aXBOPIOBAHb — akTyasibHa Npobne-
Ma CyYacHOI cenekuii.

OTXe, pO3BUTOK Cy4acCHOI cenekuii BigbyBaeTbCs B HAWTICHIWIA B3aemogil
3 MoneKynapHoto 6ionorieto, 6ioximielo, 6ioTEXHONOTIEID Ta €KONOTIEL.

AKi gocArHeHHA Ta 3aBAaHHA Cy4acCHOI ceneKuii?

[ocArHeHHA cenekuii 3aCTOCOBYIOTb Y POCAIMHHULTBI, TBAPUHHULTBI, MeaNLMHI,
XapuyoBiii, MiKPOOGIONOFiYHIN Ta iHWKX rany3ax NPOMKUCIOBOCTI, B MO6yTi. 3acTocy-
BaHHA pe3ynbTaTiB JOoCNigXeHb MoneKynapHoi 6ionorii (metog nonimepasHoi naH-
utorosoi peakuii, AHK-ri6praunsauii), 6ioximii (0TpumaHHa pepMeHTiB), 3aCTOCYBaHHA
METOZiB reHHOI (reHeTuUYHe PeKoMOiHYBaHHA) N KNITUHHOI (MeToA KynbTypu KIiTuWH,
MeTOA KNOHYBaHHA) iHXeHepil BigKpunnyM HOBI NepcnekTMBu po3BUTKY. Bce wupwe
BVMIKOPUCTOBYIOTbCA MOXK/IMBOCTI 6iOTEXHONOTIT (HanpuKnag, TEXHONOriA FreHETUYHOIo
penaryBaHHa 3a gonomoroto cuctem TALEN i CRISPR/Cas9), Wwo y noegHaHHi 3 Mikpo-
6ioNoriYHMM CMHTE30M 3HAYHO NPULLBUJLLYE CeneKLinHnA npouec.

Cenekuia cnpusina 3abesneyeHHIo NPoOLOBOJIbYOI 6e3nekn, agke came 3aBAAKN
7 6yno CTBOPEHO HOBI, CTiMKi NPOTU BUNATaHHA 1 GiNbll NPOAYKTUBHI COPTU puUCy,
nweHunli, Kykypyasu. 3aBasku cenekuii y 1940-1960 pp. 6yno npoBefeHo «3efieHy
pesontouito» B Mekcudi, Maknctani Ta lHgil.

HuHi cenekuis moxe cTaTy OCHOBOIO peani3auii 6araTbox rnobanbHUX Winen cTa-
noro po3BuTKy. Lle nepepycim nodonaHHa 6ioHocmi (i po38’a3ysaHHA npobiem 20/100y.
CraHom Ha 2016 p., 3a gaHumun MNpPofoBONbYOI i CiNbCbKOrocnogapCcbKoi opraHisauii
OOH (®AO), y caiTi Big ronogy ctpaxgatoTb 815 MnH nogei, a ue 11 % HaceneHHA 3em-
ni. Cenekuisi Ta Tl JOCNIOXKEHHSI € BaXXNUBMMUK OJ1A 3abe3neveHHsa MiyHo20 300po8’s U
671a20n0/1y4ys (CTBOPEHHA COPTIB AJIA OPraHiuYHOro 3emMnepobcTBa, KynbTyp, 3€pHO
AKX Ma€ JiETUYHI Ta NiKyBaNbHi BNAaCTUBOCTI), OTPUMAHHA 00CcmynHoi i yucmoi eHep-

§ 55. 3acTocyBaHHsA pe3ynbTaTiB 6ioNoriuHNX AOCNiAKeHDb Y cenekuil
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2ii (CTBOpPEHHSA WTamiB Ana oTpuMaHHA Gionanuea),
OTPVIMaHHs Yucmoi 800U Ma HAJIEXHUX CAHIMApHUX
YMO8 (CTBOPEHHA COPTIB POC/INH, LUTaMiB MiKpoopra-
Hi3MiB ANA ouneHHA BogoM). OTPUMaHHA LWTamiB
MiKpoopraHi3aMiB Ana po3LensieHHA 3abpyHioBauis,
CTBOPEHHA CTINKOro NocajKkoBOro matepiany Ana
BiITBOPEHHSA NiCOBUX pecypciB aboprreHHMX BUAIB,
NiABWLLEHHSA CTIMKOCTI Ta 6IOPI3HOMAHITTA LITYYHUX
NiCOBUX HacafKeHb, CTBOPEHHSA NiCOBUX HacagKeHb  In. 92. MpiopwuTeTHi Uini ctanoro
3 METOI0 OTPVIMAHHSA NPOoAYKLii (QKTMBOBAHOTIO BYTif- PO3BUTKY AnA cenexuii

N8, X1BULi, epipHKX 0Nill) MoXe 3abe3neunTu 3axucm ekocucmem cyxodosny (in. 92).

OTxe, Cy4dacCHa ceneKkuia € BaXMBOIO HayKOK 3 BU3HAYHUMWN OOCATHEHHA-
MU 1 BaxKTMBUMM nepcnekTneamn ana 3abe3neyeHHA cTanoro PO3BUTKY.

AKNIN BHECOK BiTUN3HAHMX YUYEHUX Y PO3BUTOK CeneKuii?
CenekuiiHy fianbHICTb B YKpaiHi Ha AepXXaBHOMY piBHi opraHizoBye HauioHanb-

Ha akageMmisa arpapHuX HayK YKpaiHu, B cKnagi AKOI TaKi BifoMi HayKOBO-A0OCHiHi

yCTaHOBM, AK BceyKpaiHCbKMN HayKOBWUI IHCTUTYT cenekuii y Knesi, IHCTUTYT Kap-

Tonnapctea HAAH YKpaiHu, IHCTUTYT pocnnHHuutBa im. B. A. IOp’eBa HAAH Ykpai-

Hu, CenekuiiHO-reHeTUYHU iHCTUTYT B Ogfeci, MUPOHIBCbKUI IHCTUTYT MlLEHNLi

im. B. M. Pemecna HAAH YKpaiHu, IHCTUTYT 3epHOBUKX KynbTyp y MicTi [lHinpo, Hauio-

HaNlbHUI HAyKOBUI LEeHTP IHCTUTYT 64XinbHMUYTBa im. M. |. NpokonoBnya, IHCTUTYT

CBMHapCTBa i arponpomucnoBoro supobHuutea HAAH Ykpainn B MonTasi, IHcTUTYT

pubHoro rocnogapctea HAAH YkpaiHu Ta iH.

[ly>ke Baromnm € BHeCOK BUAATHUX YKPATHCbKMX HayKOBL|iB Y CTAHOBJIEHHA CefeK-

Lii. BcecBiTHbO BifOMUMM ceneKkuioHepamu €:

« JL. M. Cumupenko (1855-1920), B. JI. CumnpeHko (1891 -1938) - BugatHi nomo-
NOrun i BYEHi-cafiBHUKN;

«  B. M. Pemecno (1907 - 1983) - 3akpinuB 3a YKpaiHOI CTaTyC «KUTHULi EBpONK»,
cenekuioHyBaB 40 COPTIB 3epPHOBUX KONOCOBUX KYNbTYP, AKi 1 AOCI € AOHOPaMU
[J1A COPTiB NWeHULb BiTYN3HAHOI 11 3apybixkHOI ceneKuil;

« [1. X.Tapkasun (1908 — 1984) — ceneKkuioHep-pOCNNHHMK, BUBIB 14 COPTiIB 031MMO-
roi 23 coptv ApOro AYMeHIo;

« M. @. IeaHoB (1871-1935) — cenekuioHep TBapWvH, BMBIB acKaHiliCcbKy nopogay
TOHKOPYHHUX OBeLb i YKpaiHCbKY CTEMOBY 6iny MOPOAY CBUHEN;

« B. C. Myctosont (1886 -1972) - cenekuioHep-pOCANHHKK, CTBOPUB 34 BUCOKO-
ONiMHI COPTN COHALIHUKY;

« J1.J1. CemnonoBcbkuin (1868 — 1960) — ceneKkuioHep-pPOCAMHHUK, 3aiMaBCA CTBO-
PEHHAM COPTIB LlyKPOBOro 6ypsKy;

«  B.A.10p’eB (1879- 1962) - ceneKuioHep POC/VH, BUBIB 6arato cOpTiB 03UMOT i
APOI NWeHnLi, NPOCa, KYKYpyA3W Ta iHWNX KyNbTyp;

« 0. C. AnekceeBa (1926 -2006) — cenekLioHepKa pOC/VH, NpaLoBana B ranysi ce-
neKuii rpeuku, BUBeAEHO 1 NepefaHo Ha copToBuMnpobyBaHHA 30 copTis, 12 3
AKNX PaNOHOBAHO.
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216 Lo CTanM HagbaHHAM HallioHaNbHOI 11 CBITOBOI cenekLiii.




AIANbHICTb

CamocrTiiHa po6oTa. CyyacHa cenekuisn ik OCHoBa CTasoro po3BuUTKY

Ha3BiTb Uini cTanoro po3BuTKY, 4Na peanisa- Lini cranoro T T
Ll AKNX cenekuia MoXe cTaTu OCHOBOIO peanisa- PO3BUTKY cenexuji
Lii. 3anoBHiTb Tabnuuo i chopmyntoinTe BUCHOBOK
Nnpo ponb cenekuii y po3s’A3yBaHHi rnobanbHmx
npobnem noacTaa.

bionoria + CagiBHuuTBO. MOoMonoris i guHacTia CumupeHkKiB

Penem CumupeHKa — 3MOBWIA COPT AGNYHI AOMALLIHbOT,
OfOMH i3 HalBigomiwmx copTiB AGnyK. CopT Ha3BaHU JleBKOM
CrMMpeHKOM Ha YecTb cBoro 6aTtbka [1naToHa, a BHyK Bonogu-

MUP NPUCBATUB CBOE XUTTA PO3BUTKY CafliBHULTBA.
To », Opy3i, HaM mozo 32adamu cio,
Xmo 60po3HYy XXumms npogie He MisKo.
Toli 8 nam'ami HapoOy He 3a4ax,
AK 8iH, W0 8ipus 8 NTI00OHOCHUU Miis.
Onekca lOweHko
LLlo Take nomonoria? flke 3HaYeHHA Mana gianbHICTb poau-
HU CMMUPEHKIB y PO3BUTKY ceneKuii pocnuH? Bucnositb cBoE

CY[XEHHA NPO BHECOK BITUM3HAHNX YYEHUX Yy PO3BUTOK ceneKLil.

CTABJIEHHA

\“2 bionoria + Lueinisauii. Kykypypasa i cenekuin

KyKypya3a € HalijaBHILLOW KyNbTYpHOIO XNiOHO0 POC/MHOM, WO Pa3oM 3 KBa-
conelo Ta rapbysom cTana xapuyoBoi Tpiafgol [OKonymb6oBMX UMBIni3auin. Han-
BifgOMiWi umBinisauii autekiB (MeKcukaHcbKke Harip'a), mana (niBocTpiB HOKaTaH,
IBaTtemana), iHkiB (AHAu, bonigilicbke Harip'a), unbua (ripcbka Konymbis) icHyBanu
3aBAAKM arpoKynbTypi, OCHOBOO AKOT 6yna KykKypynsa. OuiHiTb 3HaueHHA Gionoriu-
HUX HaYK y cenekLuil Li€l KynbTypw Bif ApiOHOT AnKOT poCinHM (TEOCIHTE) O CyYacHMX
BMICOKONPOAYKTUBHUX FreTEPO3MCHUX Pi3HOOAPBHMX COPTIB.

e b R N

PE3YJIbTAT

§ 55. 3acTocyBaHHsA pe3ynbTaTiB 6ioNoriuHNX fOCNiAXKeHb Y cenekuil

3aBAaHHA A4NA CAMOKOHTPOJIO

1. Wo Take cenekuia? 2. Ha3giTb HanpAMK PO3BUTKY CyyacHOi cenekuii. 3. HaBegiTb
1-6 |npuKknag pocAarHeHb cenekuii. 4. ki OCHOBHI 3aBAaHHA CyyacHoOI cenekuii? 5. Ha3BiTb
cenekuinHi ueHTpu YKpaiHu. 6. Ha3BiTb iMeHa BUAATHUX BITYN3HAHUX CeNeKLiOHepiIB.
7. ki OCHOBHI HanNpPAMK CyYacHUX ceneKkuinHux gocnigxeHb? 8. ki JOCATHEHHA Ta
7 -9 |3aBpaHHA CyyacHoI cenekuii? 9. AKMN BHECOK BITYM3HAHUX YUYEHUX Y PO3BUTOK Ce-
nekuii?

10-12 | 10. BUCnoBiTb CBOE CyA>KEHHA NPO BHECOK BITYN3HAHNX YYEHNX Y PO3BUTOK CeneKLii. 217
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ljo make cenekuia? Lle sMiHHzA 8i0wykysamu y npu2opuji
nicKy MasieHbKy 30/10my 3epHUHY.
B. M. Pemecsio

§ 56. CYYACHI METOAU CENEKLIi TBAPUH, POC/IVH |
MIKPOOPIAHI3MIB

OCHOBHIi NOHATTA 11 KNto4oBi TepmiHn: [lo6ip. N6puausauisa. IngykoBaHuii
myTtaraHes. Moninnoigusauisn. leteposuc.

MpuraganTte! Lo Take cenekuis?

X HoBuHM Haykn

CoHAawHuUK o0HopiyHuli (Helianthus annuus) €
OfHI€EI0 3 OCHOBHUX KynbTyp YKpaiHu. BiTunsHaui cenek-
LioHepn npauiolTb Haj CTBOPEHHAM BUCOKOOMINHMX,
NPOMUCIOBUX | KOHANTEPCbKNX COPTIB, CTIMKNX A0 Napa-
3UTIB (HaNpUKNag, 8084YKA COHAWHUKOB020) 1 repbiuunais
i3 3aCTOCYBaHHAM KNaCUYHUX | HOBUX METOAIB cenekuil.
A aKnMU € Ui meToan cenekuii?

3MICT

Aki cyyacHi meToau cenekuii TBapyH, POCIMH i MiKpoopraHiamis?
OcHOBHUMW MeTofamu cenekuii € fo6ip, ribpramnsadin, WTYYHUIA MyTareHes i

noninnoigusadis.

o Jlo6ip — MemoO 8idbopy U 36epexeHHA 0COBUH 3 NeBHUMU, YiHHUMU 015 JI0OUHU
03HAKAMU | CNPUAHHA IXHbOMY PO3MHOXEHH!0. Y CceneKuii 3aCTOCOBYOTb MacoOBUM
(3a deHoTUNOM) Ta iHAMBIgYanbHWIA (3a reHOTUNOM) popmu fobopy.

o Ti6pugnsauia—ye Memoo 00epXaHHA HaWAoKie 8HACTIO0K NOEOHAHHA 2eHeMuy-
HO20 Mamepiasny pi3HUX KnimuH abo opeaHiamis. CxpellyBaHHA MOXNBE AK Y Me-
»ax ogHoro Buay (BHYTpilLHbOBMUAOBA ribpunan3adis, wo 6yBae cnopigHeHow I
HecrnopigHeHo10), TaK i MiXk 0COOUHaMK Pi3HUX BUAIB (MiXKBMAOBa ribpuansauis).

o IHpyKOoBaHMII MyTareHes — Memoo WMmy4yH020 00epXaHHA Mymadyid, 3ymossie-
Huli cnpAMo8BaHot Oi€ro pi3HUX MymdzeHig. Y KOHTPONbOBAaHMX YMOBAX LM WS-
XOM MOXXHa OTpUMaTy MyTaLii, Lo TpannaTbCs B Npupogi 3piaka abo B3arani He
BUABNAIOTbCA.

o [Moninnoigmnsauia — Memod oMpuUMAHHA Op2aHi3mige 3i 36i/1bUEHOI0 KilbKicmio
XPOMOCOM, WO KpamHa 2anaoioHomy Habopy. MeTon 3acToCOBYIOTb Yy cenekuii
POCAVH ANA NiABULLEHHS BPOXANHOCTI, MOAONAHHA CTEPUNIBHOCTI ribpuais Ta iH.
A AKMMU € HOBI NpiopuTeTN N MeToaM B cenekuii?

I. PoswmpeHHA cnekTpa reHeTU4HOI MiHnnBoCcTi. OfHIEI0 3 yMOB YCMilLHOI ce-
NeKUiNnHOT pob0oTK € Pi3HOMaHITHICTb BUXiZHOrO MaTepiany. 3 LjiEl0 MeTOl B CyYacHii
cenekuii 3aCTOCOBYIOTb Memoou 2eHemuyHoI iHxeHepii (mpaHczeHe3, pekoMGiHO-
2eHe3, yuczeHes), CTBOPIOIOTb reHeTUYHi 6aHKN. feHemuyYHi 6aHKu — Ue cxoBuLle
HaCiHHA, MepucTeMm, CTaTeBMX i COMATUYHUX KNITUH, NPUAATHUX ONAA BiATBOPEHHA
npeacTaBHUKIB BUAIB, COPTIB i nopig. Hanbinblwmnin reHeTnyHnin 6axk y cBiti — Cean-
6apacbkuii rnobanbHUin 6aHK HaciHHA pocnnH Ha o. LUniubepreH (Hopseria). B Ykpai-
Hi icHye HauioHanbHWN LEHTP reHeTUYHUX PecypCiB POC/NH, B AKOMY Ha TpuBane
36epexxeHHA 3aKkNafeHo HaciHHA 27 000 3pa3kiB 203 BMAiB POCIMH.




Il. NigBuweHHa edeKTMBHOCTI BiAGOpPYy. 3acTOCyBaHHA pe3ynbTaTiB JOCNi-
IKeHb MoneKynapHoi bionorii, MonekynapHoi reHeTUKY, 6ioximii gatoTb 3Mory cenek-
LioHepam nigBuLlyBaTn edeKTUBHICTb OCHOBHUX MeTopfiB cenekuii. Tak, y cenekuii
TBaPWH HayKOBLLi BXe 3[iNCHIOTb iHAMBIAYanbHWA [o06ip ofpa3y Nicna HapOOXKEHHS,
He OYiKylouM Ha NPOABK O3HaK YW MOABY HALLAAKIB, O 3HAYHO MPUCKOPIOE Cenek-
LifHU npouec. MNepcnekTMBHUM BUABKMBCA MONIEKYNAPHWIA Nigxia, a came 0o6ip 3a
00NOMO20t0 MOJIEKYIAPHUX MAPKepis, WO CTaB OCHOBOI MapKepHOI 1 reHOMHOI ce-
nekuii. MeTog ribpuan3sadii 3acToCOBYETbCA Ha MOJIEKYNISIPHOMY (Memo0 2ibpudu3ayii
JHK) i kniTuHHOMY (Memo0 2ibpudu3ayii comamuyHux KJ1imuH) piBHAX. BUHVK HOBMIA
HanNpAM ceneKkuinHnx QOCNig»KeHb — KNiTUHHA cenekuia. [lnAa eKonoriyHoi opraHisauii
cenekuinHoro npouecy GoOpMyeTbCA d0ANMUuBHA cesleKyis, MeTOAM AKOI CNPsSIMOBaHi
nepenycim Ha CTBOPEHHSA BUCOKOMNPOAYKTUBHUX reTePO3MNCHUX Fibpuis.

lll. NigBnweHHA iHpopmaTMBHOCTI ceneKkuilHOro mnpouecy [OCAraeTbcA
3aBAAKM iHQopMaLiiHMM TexHoMorisAM, Komn'toTepusauii, BNPOBaAKEHHIO MeTo-
niB MopentoBaHHA. Hanpuknag, epeKTMBHMM € BUKOPUCTaHHA B cenekuii pociuH
¢imompoHie (Kkamep WTYYHOro KniMaty), B AKX MOLENoI0Tb YMOBU BereTauii poc-
NVH ANA eKCcnepmmeHTanbHUX AOCAIAXEeHb, OTPUMYIOTb KinbKa BPOXaiB 3a pik i TUM
CaMMM 3HAYHO MPUCKOPIOIOTb ceneKkUinHm npoLec.

IV. CKopoueHHA TepMiHiB CTBOpPeHHA cOpTiB, nopiA i wramie. [Ina npucko-
peHHA npouecis cenekuii 6yno po3pobieHo HOBi METOAM, WO NiABULLYIOTb Pe3yrbTa-
TUBHICTb. Tak, y cenekuii Bce WpLle BUKOPUCTOBYOTb MemMoou 2eHHOI ma KAimuHHOI
iHxXeHepii. HabyBaloTb MOLIMPEHHA HOBITHI 6iomexHo102iYHi Memodu (MeTog coma-
TUYHOTO embpioreHesy, MeTof akTMBaLii Na3yLWHNX MEPUCTEM), WO CTav OCHOBOIO
mexHo102ill KIIOHAIbHO20 MIKpOPO3MHOXEHHSA PIAKICHUX i LiIHHUX COPTIB KYNbTYPHUX
POCNNH, BIATBOPEHHA N peakniMaTm3aLii pigKicH1X nopia i BUAiB TBapuH, OTPUMaHHA
HOBMX LWITaMiB MiKpOOpPraHi3miB Ana po3LyenieHHsA 3abpyHIOBaYiB Ta iH.

OTKe, B CyyacHiln cenekuii BUKOPMCTOBYIOTb MOTYKHUIN apceHarn
KNaCUYHUX | HOBITHIX METOAIB ANA CTBOPEHHA 1 MOJIMWEHHA BXKe
iCHylouUMx nopig, CopTiB i WTaMiB.

AKi reHeTNYHI OCHOBM reteposucy?

OAHWM i3 WnAxiB NigBULLEHHA NPOAYKTUBHOCTI CiflbCbKOroCNOAapCbKMX POCIMH
i TBAapUH, pO3B'A3yBaHHA NpobneMy NPoAOBONbYOI 6e3neKkn € 3acToCyBaHHA ABULIA
reteposucy (is. 93).

leTeposuc, «ribprgHa cuna» — ye gsuuye, 3a AK020 hepuie NOKoJIiHHA 2ibpudis, 00ep-
XKAHUX YHACTi0OK HECNOPIOHEeH020 CXpewy8aHHs, MA€E nid8UWeHi Xumme3oamHicme i
npodyKMugHiCmb NOPIBHAHO 3 BUXIOHUMU 6ambKisCbKUMU hopmamu. TeHeTUYHUMUN
OCHOBaMU reTepo3unCy € Pi3Hi TUNW B3aEMOAIT aneNbHUX i HeanenbHWX reHis. B ogHnx
BMNafKax Le Moxe 6yTn OOMiHYy8aHHA (LOMiIHAHTHI aneni NPUrHivylTb WKigNMBy
[0 peLecnBHNX anenis y retepo3nroTHnX
ribpugis), B iHWKUX — HAOOOMiHy8aHHA
(y reHoTuni ri6pMAHUX HalaaKiB MOXYyTb
NO€EAHYBAaTUCA  CNPUATAUBI  AOMIHAHTHI
aneni obox 6aTbkiB), y TpeTix — Komnse-
MeHmMapHicme (NO€fHaHHA B reHOTWMI
CnpuUATINBNUX HeaneNbHUX OOMIHAHTHUX  |n. 93, EdekT reteposucy (Hankpalymin nposs
reHiB). OKpiMm TOro, NpoAB reTepo3uncy 3a- Y NepLomMy NoKOAiHHI, @ MOTiM — 3racaHHA)

§ 56. CyyacHi meTofu cenekuii TBapunH, POCAVH i MiKpOOpraHi3mis
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NeXnTb Bil yMOB CepefoBULLa, 3HAUYHY POJIb B NOr0 NOABI BigirpaloTb B3aEMOAIi Agpa
1 yutonnasmu. 3a gaHumu Gioximii, y reTepo3ncHUx ¢opm YacTo CnocTepiraeTbca
WP Habip GepMeHTIB NOPIBHAHO 3 BATbKIBCbKUMMU.

MpakTnyHe BUKOPUCTAHHA reTepo3nCy FPYHTYETbCA Ha MIKNOPOAHOMY (MiX-
COPTOBOMY) i MiXKNiHIIHOMY CXpeLlyBaHHi. Y pOCMHHULTBI reTepo3unc WNPOKO BU-
KOPWCTOBYIOTb Mifi YaC BUPOLLYBAHHA COHSLIHWKY, KYKYPYA3W, LyKPOBOro OypsKy,
COpro, y TBAPVHHULTBI — ANA PO3BEAEHHSA CBMHEN 1 6polinepHuUx nopig Kype. MNpo6-
nema 3aKpinfieHHA reTepo3ncy B POCINH PO3B'A3YETbCA Ha OCHOBI BereTaTMBHOIO
PO3MHOXEHHA ribpunais, NOABOEHHSA HAOOPIB XPOMOCOM, BUKOPUCTaHHA rannoigii Ta
MeTOfiB reHeTUYHOT iHXeHepil.

OTKe, reHeTUYHNUMIN OCHOBaMW reTepo3ncy € Pi3Hi TUMW B3aEMOSIT reHiB.

Alki nepeBarn 3acTocyBaHHA MeTOAIB reHETU4YHOI iHXeHepii y cy4yacHin

cenekuii?

Y CTBOpEHHi HOBMX Mopif, COPTiB abo LWTamiB CceneKkuia CTUKAETbCS 3 TaKUMU
npob6nemamu, K HeCxpelLLyBaHiCTb BUAIB, HEKEPOBaHICTb 330BHI NpoLecamy pekom-
6iHauii HK, HenepepbauyBaHicTb KOMOiIHALiN 03HAK cepep HawagkKis Ta iH. Ha ce-
NeKUiNHMN NpoLec 3 BUKOPUCTaHHAM KNTAaCMYHUX METOZIB 3aTpaYaeTbCA Ayxe barato
yacy, BNAVB MyTareHiB YNHUTb LWKIANNBY Ait0 HAa reHETUYHWIA MaTepian, pe3ynbTaTn He
3aBXAW BiANOBIAalOTb OUiKyBaHMM CNOAiBaHHAM Ta iH. Yepes Te B cyyacHin cenekuii
LUMPOKO 3aCTOCOBYIOTb METOAN FEHETUYHOT IHXeHepil.

FeHeTNYHa iHXKeHepia — HaNPAM HayKu, MemMoIo AKO20 € CMBOPEHHA 2eHEMUYHUX
CMpyKmyp ma opedHiamie 3 HO8UMU KOMbiHayiamMu cnadkosux 03Hak. OCHOBHUMU Ti
MEeTOZamMy, WO MaloTb HalLIMpLLE BUKOPUCTAHHS, €: MEMOOU 2eHHOI (MeTof MOJEKY-
NAPHUX MapKepiB, MeTOAM CEKBEHYBaHHA) Ta KJIiIMUHHOI (MeTof KynbTyp, MeTof ra-
nnoigis, MeToa KNOHYBaHHA) iHXeHepi.

MepeBarol MeTOAIB reHEeTUYHOT iHXKeHepii € 3abe3neveHHA UirecnpamosaHol U
KOHMpPO1b0BAHOI 3MiHU O3HAK. Y cenekuii i MeToamn 3aCTOCOBYIOTb AN1A reHETUYHOrO
peKomOiHyBaHHA 1 MepeHeceHHA reHeTUYHOro MaTepiany:

e pekombiHoz2eHe3 — NPOLEeC OTPUMAHHA HOBUX NOEHAHb reHIB, WO 3AiNCHIOETLCA
nig Yac cmamegozo PO3MHOXKEHHA LAAXOM KPOCUH208€epY, HE3A/1eXKHO20 PO3XO-
0)KeHHA 20MOJ102i4HUX XPOMOCOM Ta NOEOHAHHSA 2amMem nio Yac 3anJ1i0HeHHs;

e MmpaHczeHe3 — OMPUMAHHA 8UXIOHO20 Mamepiasny 8HACIOOK NepeHeceHHs 2eHie
HecnopiOHeHuUx 8U0i8 OpedHi3mie (3aBAAKMN LibOMY METOAY OTPUMAHO TPAHCTeHH
COPTY KapTomJii, CTiMKi NPOTV KONMOPaACbKOro »ykKa, COPTU LIYKPOBOro OypsKy,
CTiliki npoTu rnidocaty);

e YuczeHe3 - OMPUMAHHSA 8UXIOHO20 Mamepiasy 8HACi00K NnepeHeCeHHs 2eHig Mmo2o
camoezo abo 6/1u3bKoCNopiOHeH020 8UOY OpP2aHi3Mi8, 3 AKUM MOXXJ1uge NomeHyiliHe
cxpewly8aHHsA 8 npupodi (Tak, CyyacHi LucreHHi gitopTopocTiliki copTh KapToni
OTPMIMaAHO LWIAXOM NepeHeceHHsA reHiB CTINKOCTI Big AMKOro Buay KapTtonni go
eniTHOro copTy).

MeToau reHeTUUHOT iHXKeHepii 3HAYHO NPUCKOPIOIOMb cesleKyiliHi npoyecu: TePMiH
OTPUMaHHA HOBUX GOPM OpraHi3miB CKOPOTUBCA A0 3 —4 poKiB 3amicTb 10— 12 pokiB,
HeobXigHMX i3 3acTOCyBaHHAM MeTofiB cenekuii. ¥ uboMy Benuke 3Ha4YeHHA MaloTb
MEeTOAMN MapKepPHOI N TeHOMHOT ceneKLUii 3 BUKOPUCTaHHAM MOJIeKYNAPHUX MapkKe-
pis. Lle dparmenTn AHK, W0 iXx BUKOPUCTOBYIOTb AN1A BUABNIEHHA Noslimopdiamy. BoHun
nepebyBaloTb y TICHOMY reHeTVYHOMY 3B'A3KY 3 reHOM, BifNnoBiAanbHUM 3a aHani3o-
BaHY O3HaKy (Hanwmplue 3aCTOCYyBaHHA B CyYacHil cenekuii matotb JHK-mapkepn).



| Wwe ogHa nepeBara NONAra€ B TOMy, WO reHeTUYHa iHXeHepia JOCNigXKY€E peKoM-
6iHaUii 1 METOAM OTPMMAHHA HOBUX FTEHETUYHUX CTPYKTYP N03a OP2aHi3MOM, OCKINIbKI
MoneKyfsipHa 6ionoria goBena, Wo NpUpPoaHi MexaHi3amu 36epexeHHs CTabinbHOCTI
reHoMmy 3MiHWUTV HEMOXJIMBO i HeGe3neyHo.

OTXe, 3aCTOCYBaHHS METOZiIB reHeTUYHOI iHKeHepiT 3abe3neyye po3Lum-
PEHHA CreKTpa FreHeTUYHOI MIHANBOCTI, NiABULEHHA ePEKTUBHOCTI
po6opy Ta CKOPOUEHHA TEPMiHIB CTBOPEHHA COPTIB, MOPIA i WTamiB.

RIANbHICTb

CamocTiliHa po6oTa 3 Tabnuueto. MpioputeTn i MmeToan ceneKuii

3anoBHiTb Tabnuuo Ta chopmynioiite Mpiopwrer cenexti || Meron cenenii

BMUCHOBOK MpO HeOoOXiAHICTb MOEAHAHHA ||

KJTAaCMYHMX HOBITHIX MeToAiB cenekuii. 1.

IV.

bionoria + Cenekuisa pocnuH.

Llykposuii 6ypsAK i rereposuc

Lykpoeuti 6ypak (Beta vulgaris saccharifera) € pi3Ho-
BMAoM OypAKy 3BuuanHoro. Lle HanBaxnuBiwa TexHiuyHa
pocnuHa B YKpaiHi. [na ii BupoLyBaHHA B O6ypAKiBHULTBI
BMKOPUCTOBYIOTb NMLLIE HACiHHA reTepo3nCHMX ribpugis. Aki
nepesary MawTb reTepo3nCHi ribpran LyKpoBoro 6ypaky
NOPIBHAHO i3 copTamu-nonynAauiamun?

CTABJIEHHA

*ﬁ bionorisa + Cenekuia TBapuH. lonnaHacbKa nopopga i cenekuin

lTonnaudceka nopoda BPX - HaipaBHiwa 1 HanbinbLw
nowimpeHa nopofa KOpiB MOMOYHOrO HanpAmy, LWo ii po3-
BOAATb y 33 KpaiHax M'ATW KOHTMHEeHTIB. BuBegeHa BoHa B
lonnaHgii BHacNigok OBroTprBanoro NoAinwWeHHA MicueBol
ro/fiflaHACbKOI MOPOAN B yMOBax fobpoi rofisni Ta HanexHo-
ro yTpuMaHHaA. HuHi fianbHiCTb cenekuioHepis cnpamoBaHa
Ha NiABULWEHHA XNPHOCTI MONIoKa. A AKi MeToan BUKOPUCTO-
BYIOTb HAyKOBLi ANA ceneKUinHOoro noninweHHA Nopoamn?

PE3YJIbTAT

3aBAaHHA AnA CaMOKOHTPOJII0

1. AKi meTOAM CcenekLii HaneaTb 40 OCHOBHUX? 2. HaBegiTb Nnpuknagn HOBUX MeTo-
[iB cenekuii pocnuH, TBapuH i MikpopraHi3mis. 3. LLlo Take retepo3nc? 4. Hasegitb
NPUKNagn BUKOPUCTaHHA reTepo3ncy B cenekuii. 5. LLlo Take reHeTnYHa iHxeHepia?
6. Ha3BiTb OCHOBHI MeTOAM reHHOI Ta KNITUHHOI iHXKeHepil.

7. AKi cyyacHi meToam cenekuii TBAPWH, POCIUH 1 MiKpoopraHi3mis? 8. ki reHeTny-
7 -9 | Hi ocHoBM reTepo3sncy? 9. ki nepeBarn 3aCToCyBaHHA METOAIB reHEeTUYHOT iHXeHe-
pii y cyyacHin cenekuii?

10-12 | 10. O6rpyHTYINTE HEOOXIAHICTb MOEAHAHHA KNAaCUYHYIX | HOBITHIX METOAIB cenekuil.

§ 56. CyyacHi meTofu cenekuii TBapunH, POCAVH i MiKpOOpraHi3mis
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Mpupoda 2omosnozidHoi MiH/IUBOCMI — nepedyciM y cnopiOHeHoCM.
M. I. Basunos

§ 57. BYEHHA M. 1. BABUJIOBA NMPO LUEHTPU PI3BHOMAHIT-
HOCTI TA NOXOAXEHHA KYJIbTYPHUX POCJINH

OCHOBHi MOHATTA W Kn4oBi TepMiHn: KynbtypHi pocnvuu. LIEHTPU
MNOXOAXEHHA KYJIbTYPHUX POCJIVH. 3akoH romonoriyHux pAagiB cnag-
KOBOI MiHJINBOCTi.

MpuraganTte! Lo Take cenekuia pocnuH?

\ 3HaliomTecsa!

«Kasa — uye wock 6invwe, Hix npocmo pocauHa 4yu 6y-
O0eHHUl Hanild. Kasa — ye Hacmpil, npucmak i cnocié xumms...
Kasa — ye okpema kynemypa, ocnieaHa i 8o3eesuyeHa 6azamema
mumuyamu nepa i cnoea... Kaga — ye cma oyuii.... Lle ujocs He3bae-
HeHHO 3a2adkose i 0asieke... A po32adky Uyief maemHu4ocmi cio wy-
Kamu 8 080X 3epHAMKAX 8iYHO3e/1eH020 Ka808020 Kywa» (TaEMHMLA
KaBOBUX 3epHAT// CTaHicnaBCbKum Hatypanict. 2007). A 3Bigku no-
XOOUTb HaMNOLWKWpPeHiWni BUa poay KaBose gepeBo — KaBa apa-
BillcbKa (Coffea arabica)? Lle KynbTypHa um [MKOpPOCa poc/ivHa?

3MICT

AKi 0co6nMBOCTi NOXOAKEHHSA I MOLUIMPEHHA KY/IbTYPHUX POCINH?
KynbTypHi pocanHm — poc/iuHuU, 8upouwlyedHi 100cmeomM 0711 OMPUMAHHSA xdp-
4yosuUX NpodyKmie, KOpMis, NiKie, CUPOBUHU MA 3d0080JIEHHA ecmemuy4HUx nompe6.
Marixe BCi cyyacCHi KynbTypHi pOCAIVHN OKYfbTYPEeHO 3a Kiflbka TUCAYONITb JO Hawoil
epu. HapasHiwi 3 HUX — KyKypy03a, 6aHaH, 2apby3, KOKOCo8a nasbma, AYMiHb, 606U,
yubynsa, KapmonJis, puc, 20p0X, UyKpos8a mMpoCmMuHa.
KynbTypHUM pocnuHam BnactuBi 0CO6MMBI  O3HaKWM:
1) nepeBaxHa OiNbLWICTb KYNbTYPHUX POC/IVIH MOXOAWTb Bif
BUXIAHVX OVKOPOCAUX MpPefKOBUX BWUAIB; 2) MOWWMpPEHi Ha
Pi3HMX KOHTMHEHTaX, He3aNeXHO Bi MiCLA BUMHUKHEHHS,
ane CBOro NPUPOLHOro apeasny B HUX HEMAE; 3) BUHUKHEH-
HA KyNbTYPHUX POC/IMH MOB'A3aHe i3 cenekuieto; 4) BTpaTn-
NN NPUCTOCYBAHHSA AJA MOLMPEHHS, YaCTO OOMEXeHI 1 iXHi
ajanTauinHi BNaCcTMBOCTI, TOMY ICHYIOTb 3aBAAKWN QiANIbHOCTI
noAnHY; 5) 36inblweHi (@060 3MeHLWeHi) PO3MipyK Ta 3HWXKEHA FEHETUYHA MIHUBICTD.
KynbTypHi pocnunHu Knacndikytotb Ha: 3epHosi, 60608i, n10008i, 0804esi, bawmatHi,
UYKpo8i, npadusibHi, 0eKkopamusHi, NiKapceKi, mexHiuHi, moHi3ytoyi Kynemypu (in. 94).
PaHilwe BBaxanocs, WO OCHOBHI ocepeakn AaBHIX 3eMNepPOOCbKUX KYNbTyp —
Wnpoki fgonuHm Turpy, €Esdparty, faHry, Hiny i1 iHWMX BennKnx pivok. 3aBaaKkmn focni-
OeHHAm M. |. BaBunoBa BCTaHOBAEHO, WO MaWKe BCi KY/IbTYPHI POC/IVHN 3'ABUANCA
Bifl [MKOPOCNMX BUAIB, WO Oyny NOLWMUPEHI B FipCbKMX paiioHax Tponikis, cybTponi-
KiB i momipHoro nodcy. Tak, 6aTbKiBLUMHa KaBW apaBiliCbKOl IEXKNTb Y ropax EmeHy
Ha ApaBilicbkoMy MiBOCTPOBI, 3BiAcK i noxoAuTb noro Ha3ea. OCHOBHI reorpadiyHi
LLleHTPU NOYATKOBOIO BBELIEHHS B Ky/bTypy 6iNnblWOCTi POC/INH NOB'A3aHi He TiNbKK 3
BUAOBUM i FeHETUYHMM Pi3HOMAHITTAM, a 1 3 Hal4aBHIWWMM LMBini3auiamun.

In 94. OBoueBi KyNbTypHi
pocnviHM



OTXe, KyNbTypHi pociH/ MatoTb abo Manu B MpUPOAi ocepenKy,
B AKNX BUHUKNW i 3BiAKN MOWMPWANCA MO BCin 3eMmii.

flke 3HaueHHA ANA cenekKuii Ma€ BYUEHHA NMPO LIEHTPU NOXOAKEHHA Kyb-
TYPHUX POCANH?

LEHTPU NOXOOXEHHA KYNbTYPHUX POCJINH - 2eoepacgpiuHi yeHmpu 2eHe-
MUYHO20 PiI3HOMAHIMMA KyJbmypHUX pOCauH. NNTaHHA, NOB'A3aHI 3 NOXOAXEHHAM
KYNbTYPHUX POC/IVH, BUBYaB BUAATHUN 60TaHik M. |. BaBrnos. Y cBoill HayKoBil npadi
«ByeHHsA Npo NOX00XeHHsA KysbmypHUX poC/iuH nicns [JapeiHa» (1939) HayKkoBeLb BU-
3HauUMB 7 OCHOBHUX reorpadiuHNX LeHTPIB NOXOAXKEHHA KYNbTYPHUX POCNVH (if1. 95).
1. MNiBgeHHoa3iINCcbKMA TponiuHui (33 %) (OripokK, TMMOH, KOKOC, Yali, anefibCuH).

2. CxigHoasincbkun (20 %) (puc, npoco, AbRyHA, rpyLia, Nepcuk, cos, rpeLbkui
ropix, Xxypma).

3. TliBaeHHO-3axiaHoa3incbKMi (4 %) (M'sKi NWweHuLi, AUMiHb, >KNTO, GiHIK, rOpOX, AVHS).

CepepgzemHoMopcbkuin (11 %) (KanycTa, 6ypsakK, MOPKBa, ON1Ba, BUHOTpag).

5. AbicciHcbkuin (abo Edioncbkuin) (4 %) (TBepai NweHuUi, KaBoBe fepeBo, 6aBOB-

HUK, KYHXYT).

6. LleHTpanbHoamepuKaHcbkmii (10 %) (KyKypyA3a, kBacona, rap6bys, kakao).
7. TliBaeHHOamepuKaHcbKnin (abo AHAincbknin) (8 %) (kaptonnsa, nomigop, XiHHe

[lepeBo, aHaHac, apaxic).
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In. 95. LIeHTpW NOXOZKEHHA KYNbTYPHUX POCANH

Ouna

BueHHA Npo LeHTPM NOXOOXKEeHHA | PI3HOMAHITHOCTI KyNbTYPHUX POCAMH Jano
3MOry BCTaHOBUTMK, WO AN1A Pi3HWUX BUAIB KYyNbTYPHUX POCNH ICHYIOTb CBOI LIeHTpU
pi3HOMaHITTA, fie BUABNEHO HaNbinbLy KinbKicTb iXHix copTiB i dopm. LieHTpw pi3Ho-
MaHITTA KyNbTYPHUX POCSIVH € BOJHOYAC | palloHaMU IXHbOTO NMOXOAXKEHHA 3 Hanbinb-
UMM FeHEeTUYHUM Pi3HOMAHITTAM.

BueHHA Npo LeHTPU NOXOOXKEHHA KYNbTYPHUX POCIMH PO3BMBAETLCA 1 JOMOBHIO-
€TbcA. Tak, TponiyHy IHAio Ta IHgoKuTam 3 IHOOHE3iE Po3rnAfaloTb AK ABa CAMOCTIl-
Hi ueHTpw, a iBgeHHOo-3axigHoa3inCbKnn LeHTp nogineHnin Ha CepedHbOoasincbKni
Ta MNepegHboasincbkmin. BuokpemneHo HOBI ueHTpu: ABCTpanincbKkni, MiBHiYHOame-

§ 57.BueHHa M. |. BaBnnoBa nNpo LeHTpW Pi3HOMAHITHOCTi Ta MOXOAMXEHHA KYNbTYPHUX POCIUH
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PUKaHCbKMIA (3BiAKM NOXOAWTb COHALWHKK, ABa BUAM rapbysis, AUMiHb ToLlo), EBPO-
nencbko-CrbipcbKui.

OTXXe, UEHTPY MOXOMXKEHHA POC/INH i TBAPUH HafATb HAayKOBLUAM
iHpopmaLito Npo BUXigHY Pi3HOMAHITHICTb POC/INH i TBAPWH, WO € OfHI€E0
3 YMOB YCMiLUHOrO CTBOPEHHA COPTIB i NopiA.

flke 3HaUeHHA ANA cenekKuii 3aKOHY roMOJIOriYHUX PAAIB CNagKOBOI MiH-
nmBocTi?

Hocnigxyoum cnagkoBy MIHAUBICTb O3HaK Pi3HUX COPTIB
KYNbTYPHUX POCAVH i BNU3bKNX JO HUX AuKux Buais, M. |. BaBu-
noB BMABMB 6araTo ChiNbHUX cnagkoBux 3MiH. Lle gano 3mory
chopmynioBat y 1920 p. 3aKOH roMONOri4YHUX pARIB Yy cnaj-
KOBIi MiHnNuBoOCTI (3akoH Basusnosa):

2eHemuy4yHo 6/1Uu3bKi 6uOU Ma poou xapaKmepusyrmbcs No-
0i6HUMU psadamu cnadKoeoi MiHIUBOCMI 3 MaKol npasulb-
Hicmio, wjo eus4yuswu psA0 hopm y mexxax o0Hozo0 eudy a6o
pooy, MoXxxHa hepedba4umu Hasgs8Hicmb hopm 3 N0di6HUMU M. |. BaBunos
NOEOHAHHAMU O3HAK ¥ Mexax 6au3bKux eudie a6o podie. (1887-1943)

Mpuknagamu, Wo iNCTPYIOTb L0 3aKOHOMIPHICTb €: Yy NWeHuYi, AYMeHIo | gisca
mpannaromsca 6inud, 4yepsoHUU i YOpHULU KOMLOPU KOMOCY; y 371aKosux 8idomi hopmu
3 0os2uMU i KOpomKumMu ocmiwokamu ma iH. M. |. BaBnnoB yka3syBas, O rOMOJOTiYHi
PAAM YacTO BUXOAATb 3a MeXi poAiB i HaBiTb poAnH. OCHOBOI rOMOJIOTIYHUX PAZIB
€ NOJIOHICTD, L0 BUHUKAE SIK pe3ynbTaT Ail reHis, Wo 3yMOBIO0Tb NOAIOHI NaHuory
6ioXiMiUHNX peakLUiil y opraHiami. TeopeTMUHOI OCHOBOO FOMONOTIT pAAiB cnagKoBoil
MiHNIMBOCTI Y 6/IM3bKNX TAKCOHOMIUHUX FPYN € YSABIEHHSA MPO EAHICTb IX MOXOAMEHHSA
LIAXOM AMBepreHLii nig i€ npupogHoro gobopy.

Onsa cenekuii 3aKOH roMONOTIYHNX PALIB YMOXIMBIIIOE NepefbayeHHsA MyTaLil,
O MOXKHa BUKOPUWCTOBYBATU ANA CTBOPEHHA HoBMX GopM. Tak, byno nepenbayeHo
03HaKu 031mMoi Gopmy TBepAOT NiueHuLi, 6e30CTicTb y M'AKOI, TBEpAOT MLeHuLi Ta
AUMEHI0, FONi 3epHa y NweHunLi, AYMeHIo, BiBca (is1. 96). OKpim TOro, 3aKOH CNpUsAE pos-
PO6IEHHIO HAaYKOBMX OCHOB IHTPOAYKLii COPTIB Y HOBI A4J1A HUX PaNlOHN.
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In. 96. Pagn cnagkoBOi MiHAMBOCTI KOSTOCKOBUX 3MaKiB: M'AKa niweHunusa (1 — 4),
TBepAa nweHuya (5 - 8) i aumiHb (9 — 12). Cepens HUX € popmu 3 goBrumm ocTiokamm (1, 5, 9),
KOPOTKMMU ocTiokamu (2, 6, 10) Ta 6e3 ocTiokiB (4, 8, 12)

OT)Ke, 3aKOH FOMOJIOTiYHNX PSAIB CMaAKOBOI MiHAMBOCTI € 6iosoriYHO0
OCHOBOIO METOAIB cenekuii gna uinecnpAMoBaHOro OTpMMaHHA
HeoOXigHUX CNagKoBUX 3MiH.



AIANbHICTb

CamocTiliHa po6oTa 3 Tabnuueto. Pi3BHOMaHITHICTb KyNIbTYPHUX POC/INH

Hasegitb npuknagm KynbTypHUX POCAUH. 3anoBHiTb y poboyomy 30wwmnTi Tabnm-
Lo Ta cGopMysoiTe BUCHOBOK MPO MPUYNHY Pi3HOMAHITHOCTI KyNIbTYPHUX POCIVH.

lpyna 3nakosi OBouyesi Mnoposi Oninxi Llykposi bawTaHHiI

Mpuxknagn

bionoria + HymiamaTtuka. Coptu nweHuLi 1 cenekuin

«Bacunb Pemecno» - 10BineriHa moHeTa
HOMiHanom 2 rpusHi BunyweHa HauioHanb-
HUM 6aHKoM YKpaiHny 2017 p. MNpuceaveHa
TanaHoBUTOMY ceneKuioHepy, aKafemiKy,
«TBOPLIIO» MLIEHNYHOro Konoca — Bacune-
Bi Mukonanosuuy Pemecny (1907 - 1983).
Bin 3aKkpinue 3a YKpaiHOl0 CTaTyC «KUTHWU-
Ui €sponuy, cenekuioHysas 40 COpTiB 3ePHOBUX KyNbTyp, HANBIAOMILLUMM 3 AKUX €
MupoHiBcbka-264, MypoHiBcbKa-808. OOrpyHTYTe 3HaUEHHA BUEHHA MPO LEeHTPU
NMOXOPKEHHA KYNbTYPHUX POCAVH A1 CTBOPEHHA COPTIB NIIEHML,.

CTABJIEHHA

*2 Bionoria + Lmsinisauii. lpeubKa yunBinisauis i KynbTypHi pocnviHm

MNepwa wuwmeinizauia B €Bponi BUHU-
Kna Ha TepwuTopii lpeuii. Benukoio mipoto
dbopMyBaHHA rpeubkoi UuMBIni3auii 6yno
NoB’A3aHO 3 TPiadoto KyNbTYPHUX POCMH.
Ha3BiTb Ui KynbTypu, BU3HauTe LiEeHTP no-
XO[XEHHA Ta CXxapakTepusynTe OCHOBHI
KnimaTW4Hi YMOBU LibOro LeHTpy. HaBeaiTb
iHWi NpuKnagn Ta obrpyHTynTe TBEPAXKEH-
HA MpPO Te, WO LEeHTPU MOXOAXKEHHA KyIb-
TYPHUX POC/INH NOB’A3aHI 3 HaMAABHIWUMM
umBinisagiamu.

PE3YJIbTAT

3aBfjaHHA ANA CAMOKOHTPOJIIO
1. AKi pocnMHW Ha3MBalTbCA KyNnbTypHUMU? 2. Ha3BiTb rpynu KynbTypHUX POCIIMH.
3. Wo Take LeHTPW NOXOAMXEHHA KyNbTypHUX POCinH? 4. Ha3BiTb OCHOBHI LeHTpU
NMOXOLXKEHHSA KYNbTYPHUX POCANH. 5. XTO cHOpPMYoBaB 3aKOH FOMOJOTiYHMX pAAiB
cnagKoBoi MIHANBOCTI? 6. AK GOPMYNIOETLCA Lieli 3aKOH?
7. AKi 0cObNMBOCTI KyNbTYpHUX POCUH? 8. ke 3HaueHHA 4nA NnaHyBaHHA cenek-
LinHOT poboTy Mae BYeHHA M. |. BaBunoBa nNpo LEHTPW MOXOAXKEHHA KYJbTYPHIX
pocnnH? 9. flke 3HaYeHHA AnA cenekuii Ma€ 3aKOH rOMONOTiYHNX PALIB CNafKOBOI
MiHANBOCTI?
10. Ha KOHKpeTHOMy MpuKnagi o6rpyHTyiiTe 3HaUYeHHA BYUEHHA MPO LIEHTPY MOXO-
LXEHHA KYNbTYPHUX POCINH ANA Cenekuii.

§ 57.BueHHa M. |. BaBnnoBa nNpo LeHTpW Pi3HOMAHITHOCTi Ta MOXOAMXEHHA KYNbTYPHUX POCIUH
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Mepwuli 0608’530K MEOUUUHU — 36epexeHHs 300p08’s,
Opyauli — NiKy8aHHA 3aX80PHOBAHb.
®. bekoH

§ 58. 3ACTOCYBAHHS PE3YJ/IbTATIB BIOJIOTTYHUX
[OCHIAMEHb Y MEOULIVHI

OCHOBHi NOHATTA 1 KNO4YOBi TepMiHN: MeguuuHa.
MpurapanTe! Lo Take ctanuin po3suToK? Lo Take 300poB’a nogmHm?

X HoBuHM Haykn

YKpaiHCbKi yyeHi MpO[OBXYIOTb [UBYBaTU
CBIT HENMOBIPHUMU PO3pPO6KamMU. YKpaiHCbKi HayKoB-
i 3@ OCTaHHi poKK cTBOPWAN Mamorpad Ta yHikanbHuiA
TUTaHOBMI NpoTe3. KpiMm TOoro, yKpaiHCbKi BUHaxXigHMKN
BUHanwnu ¢asarpad, kKomn'toTepHUin GoHeHAOCKON, WO
MOXe nepepnbavaTy iHdapKT, 3acib «KpoBocnacy, wo 3y-
NMUHAE KPOBOTeUY B pasi BaXXKMX MOpaHeHb, aHTMBIOTMK 6aTymiH NpoTu BCix BUAIB
cTadinoKoKiB Ta iH.

3MICT

AKi po3Ainu Ta OCHOBHI 3aBAaHHA Cy4YyacHOI MeauLHN?
MepwuumHa (Bin nat. medicina — Hayka nikyBaTu) — cucmema HayKosux 3HaHb i Npak-
MUuYHOI OifsIbHOCMI, CNPAMOBAHOI Ha 36epexxeHHA 300p08’a U NiKY8AHHA 3aX80PIOBAHb.
OCHOBHI po34inv MegMUUHN — TeopeTMyHa Ta MpakTUYHa mepuunHa. TeopemuyHa
MeOuUYUHA € MeLVNYHOIO TEOPIELD, WO 00'€AHYE Pi3HI MeanyHi HayKu (Hanpuknag, oc-
Teonoria, Heliponoria, mionoria, aeHTonoris). [(pakmu4yHa meduyuHa (MegryHa npak-
TVIKa) — Le rafy3b MEeAULIMHY, WO 3aCTOCOBYE Ha MPaKTuLi Hagb6aHHA MegnyHOI Teopil.
MpakTnyHa MeanLMHa NOAINAETbCA Ha HAaNPAMM (HanpyKnag, CTOMaTosOoriA — NiKyBaHHA
3axBOptoBaHb 3y0iB, yponorisa — nikyBaHHA OpraHiB ce4yoBmAinbHOT cmMcteMu). 3a CnpsamMo-
BaHICTIO OiANbHOCTI PO3PIi3HSAIOTb TaKi PO3A4iNu MeauUNHW, SIK KJiHIYHA, NpopinakmuyHa,
CNOPpMUBHQ, 8ilicbko8d, MeOUUUHA MAHOPIBOK, KOCMIYHd, Cy008a, 8iKko8d Ta iH.
3rigHo 3 Linamn ctanoro po3sutky Ha nepiof 2016 — 2030 pp. 3ycunna cyyacHol
MeAULMHM MaloTb 6YTU CMPAMOBaHI Ha PO3B'A3yBaHHA 3aBAaHb, 06'€AHAHNX B OAHY
i3 17 rnobanbHux Uinen - «L}ine 3. 3abeaneyeHHA 300p08020 CNOCOBY XXUMMA Ma cnpu-
AHHA 671G20N0Y 4410 014 8CiX y OyOb-AKoMy 8iyi» (rmobanbHe BM3HAYEHHS).
OCHOBHMMW HaLUiOHaNbHUMW 3aBAAHHAMW B ranysi MeguuuMHW OnA peanisauii
«lini 3. MiyHe 300poe’s i 6r1azonosyyysa» (CKOpoyeHe BU3HAUEHHS) € TaKi:
3.1. 3HU3NTN MaTEPUHCbKY CMEpPTHICTb.
3.2. MiHimi3yBaTV CMepTHICTb, AKil MOXHa 3anobirTu, cepep OiTel BikoM O 5 pokiB.
3.3. 3ynunutn enigemii BIJI/ CHIJy Ta Ty6epKynbo3y, y T. 4. 3a paxyHOK BUKOPUCTaHHA
iHHOBaLiMHMX NPaKTUK Ta 3aC06iB NiKyBaHHsA.
3.4. 3HM31TN NepefYacHy CMepTHICTb Bif HeiHPEeKLiNHUX 3aXBOPIOBaHb.
3.5. 3HM3MTU Ha YBEPTb NepefyacHy CMEPTHICTb HAaCeNIeHHs, Y T. Y. 32 PaxyHOK ynpo-
BaAXeHHA iIHHOBaUiMHMX NigXodiB A0 AiarHOCTUKN 3aXBOPIOBaHb.
3.6. 3HM3UTK piBeHb OTPUMAHHA TAXKKNX TPABM i CMepTHOCTI BHacnigok ATM, y T. u.
3@ PaxyHOK BUKOPUCTaHHA iIHHOBALiNHUX NPAKTUK peaHiMyBaHHA, liKyBaHHA Mo-
cTpagxanux yHacnigok ATr1.



3.7. 3abe3neumnTy 3aranbHy AKICHY iMyHi3aLitlo HaceNleHHA 3 BUKOPUCTaHHAM iHHOBa-
LinHMX npenapari..

3.8. 3HM3UTUN NOWMPEHICTb TIOTIOHOKYPIHHA cepel HaceneHHA 3 BUKOPUCTaHHAM iH-
HoBaLilHUX 3aco6iB iHGOPMyBaHHA MPO HEFAaTUBHI HACNIJKM TIOTIOHOKYPIHHS.

3.9. 3gincHuTn pedopmy diHaHCYBaHHA CUCTEMU OXOPOHM 3[0POB'A.

OT>e, OCHOBHIi 3aBAaHHA Cy4YacHOI MeAMLMHN CNPAMOBaHI
Ha 3abe3neyeHHA 340POBOrO CMOCOOY XUTTA Ta CNPUAHHA Grarononyyyio
ANA BCiX y 6yab-AKOMY BiLli.
AKi TeopeTNYHi OCHOBM Ta HaNPAMU AOCHiAXKEHb Cy4yacHOI meaULMHN?

MepauvuuHa 3aBxan 6yna BaXkAMBOIO rany3s3io Ans JoguHU, 1y ManbyTHbomy i
3HaYEeHHA NLwe 3pocTaTume.

bionoziyHi ocHogu. 3aranbHa MefnyHa Teopisa B Hal Yac GOPMYETHCA i3 TaKMX OC-
HOBHWX MiAX0oAiB: BUEHHA MPO CTpeC, Teopia XBOpob UmMBini3auii, ekonoriyHmi nigxia,
NCUXOCOMATMKA, eTONOoriYHNIN (NoBediHKoBUI) niaxia, 6ioeTunka.

TeopeTyHO OCHOBOW CyYacHOI MeAMLMHU € GIONOriYHI HayKy MPO OpraHiam
NIOAVIHY, OO BJIACTUBOCTI Ta iHWI »UBI opraHiamMu (aHaTomis, ¢isionoris, embpio-
noris, reHeTuKa, Bipyconoris, mikpobionoria Towo), ekonoriyHi (ekonoria noanHY,
MeAunYHa ekosoria), cycninbHi (Pinocodin, eTuka, ecteTrka, aHTPOMOSOriA), TEXHIUHI
(iHdopmatuKa, KibepHeTMKa) HayKu Ta iH.

PO3BWTOK i CTAHOBIEHHSA Cy4YaCHOT MEAULIMHN NMOB'A3aHO 3 6araTbMa BigKpUTTAMU
pPeyYOoBUH, METOAIB, NPOLECIB, cepefl AKUX CUHTE3 JIIOACbKOrO iHCYNiHY, XimioTepanis,
ropmMoHoTepania, aHTUBIOTUKN, XNOPOXiH ANA NiKyBaHHA ManApii, MeToa Aianisy nig
Yac 3aXBOPOBaHb HUPOK Ta 6araTo iHLWMX.

OCHOBHI HaNpAMU MeOUYHUX 0OCiOXeHb. YCMiXN CyYacHOI MeAnLMHN 3HAaUYHO
MipOI0 MOB’'A3aHi 3 BTINEHHAM Yy KAiHIYHY MNPaKTUKYy JOCATHEHb PenpopyKTUBHOI
MEeAVLMHM, TPAHCMIAHTONOTT, JOHOPCTBA. 3 PO3BUTKOM MOJIEKYIAPHOI 6ionorii, Mo-
neKkynApHoi reHeTuKM Ta GioxiMii noyanu 6ypxnMBO PO3BMBATUCA HOBI pPo3dinu me-
OVUUHW — reHoTepania, uutotepania, emopioTepania. 3HaUHUX YCNixiB Y NiKyBaHHi
3aXBOPIOBaHb NeYiHKK, CepLeBO-CYAUHHNX 3aXBOPIOBaHb, XBOPObO OKa, TpaBM LieH-
TpanbHOI HEPBOBOI CUCTEMU [AOCArNa pereHepaTMBHa MeauuuHa. Po3pobku Tex-
HIYHUX | WTYYHUX GiONOriyHMX O6’EKTIB, @ TaKOX MeLMUYHY TeXHiKy Ta TexXHonorii i
BMPOOHMLTBa CTBOPIOE OiomeanYHa iHxeHepis. MeaunuHa 6ioTexHONOris 3aiMAETbCA
BMPOOGEHHAM NikapcbKinx 3acobiB, 6ioperynaTopis i BaKLWH, FeHHOIO AiarHOCTUKOI,
TKaHUHHOIO iH>KeHepi€l Ha OCHOBI CTOBOYpOBUX KNiTWH. JocnigxenHa OHK Bigkprnn
B MeAMLUVHi HOBMI eTan — nepexif Bif AiarHOCTMKM i NiKyBaHb OKPEMMUX OPraHiB fo
CUCTEMHOI PO6OTY HAg 3MiLIHEHHAM 3[10POB’A NIOAVHY, [0 NepPCOoHipiKoBaHOT Meau-
UUHW. Y Hepanekomy mManbyTHbOMy 3'ABAATbCA HOBi MeAMUHi crelianbHOCTI, AK-TO
iHbopMmaLinHi TexHOMOTITy MeauUWHI 1 6ionorii, nikap BHYTPILUHbOI MEAULINHN, epro-
TepanesT, Napameauk, bioeTuka, bioiHpopmaTtuKa, bioiHKkeHepia Ta iH.

OfHi€0 3 BaXXNIMBUX CKIAJOBUX MiP)KHAaPOAHOro CriBpOObITHMLUTBA YKPAiHW B ra-
ny3i MeguumMHn € CcniBpobiTHMUTBO i3 BcecBiTHLO OpraHisaLilo OXOpoHK 3[0POB'A
(BOO3) (aHrn. World Health Organization, WHO), o € cnewiani3oBaHOK YCTaHOBOI
OOH, AKa oniKkyeTbcsa NpobneMaMm OXOPOHM 3A0POB'A Y CBITOBOMY MacLuTabi.

OTXe, cyyacHa MefuLnHa Ma€E MiXAUCLUMMNIIHAPHWIA XapaKTep,
O BUABMAETLCA Y Aefani 6inblin iHTerpauii npupogHnymnx,
couianbHUX N TEXHIYHUX HAyK 3 HAaYKOBUMM MNigXoZaMMu.

§ 58. 3acTocyBaHHsA pe3ynbTaTiB 6ioNOriYHKX AOCNIAKEHD Y MEANLIMHI

227




Tema 9. 3ACTOCYBAHHSA PE3Y/ILTATIB BIONOTMYHWX JOCTIAMEHD Y CENEKLIT, MEOWLIMHI TA BIOTEXHOJOTIT

228

AKNI BHECOK BiTYUN3HAHNX BYEHUX Y PO3BUTOK MeanLuHN?

MepauuHa HayKa YKpaiHU NULWAETbLCA BENMKMMM BUYEHUMU, sIKi 3po0Omnn Bennyes-
HWI BHECOK Y CTaHOBMIEHHA MeAULMHN HA Mi>KHapOA4HOMY PiBHi.

I. I. Meynukoe (1845-1916) — naypeaT Hobeniscbkoi npemii 3 disionorii i me-
OVLUMHM 3a npauto «IMyHiTeT npu 3apa3Hux xBopobax». Bigkpus aABuLle parouuntosy,
po3pobuB darouuTapHy Teopito iIMyHITETY Ta 3aKJlaB OCHOBY iMYHOOT .

M. @. ramania (1859 - 1949) - BMBYAB CKas, Xonepy, Yymy, BiiKpuBs xoneponogi6-
HuI BibpioH nTaxiB. CTBOPMB NPOTMXONEPHY BaKLUHY, OMpaLiioBaB Teopilo YyTBOPEH-
HA aHTUTIN.

A. K. 3a6onomnuti (1866-1929) - mikpobionor i enigemionor, gocnigxysas
BOTHULLA YyMU Ta OpraHisyBaB 60poTbOy 3 Helo, AOBIB POJib CTEMOBUX FPU3YHIB Y
PO3MOBCIOAXKEHHI enigemil.

M. [. Cmpaxecko (1876 - 1952) - BupgaTHUI TepanesT, CNPUAB PO3BUTKY KapAio-
norii, 06rpyHTyBaB TEOPIl0 PeBMATU3MY, BUSIBUB 3B'SI30K Mi>K €HIOKapAUTOM i peBMa-
TU3MOM.

B. 1. ®inamoe (1875 - 1956) — BMAATHUI 0pTanbMOsOr, CTBOPUB METOAN BifHOB-
HOI Xipyprii 0Ka, po3poburB nNpobnemy TpaHcnAaHTaLil pOroBoi 060I0HKK, TBOPELb
TKaHWHHOI Tepanil.

0. 10. BopoHuti (1895 - 1961) — BuaaTHWIA Xipypr, focniax)yBas npobnemun TpaHc-
nnaHTauii, 34iNCHNB NepLly B CBITi NepecagKy HUPKK, YNM 3anoyaTKyBaB HOBUI eTan
TpaHCNNAHTONOTIl.

M. M. Amocoe (1913 -2002) — BUgaTHWU Xipypr, BUHANLWOB i ynpoBaamnB anapat
LUITYYHOro KpoBOoObiry, mpoTe3un cepLeBmx KianaHis, po3pobus ocHoBY GionoriyHoi
Ta MefMYHOT KibepHETUKIN.

B. 0. Yazoeeyb (1873 - 1941) — BugatHUM enektpodisionor, ynposagns y npak-
TUKY MeTof enekTporactporpadii, CTBOpuB GioeneKkTpuUHy Teopilo HEPBOBO-M'A30-
BOI NPOBIAHOCTI.

0. O. bozomoneysb (1881-1946) — BugaTHUA Pi3ionor, pO3BUHYB BUEHHS MPO
CMONyYHY TKaHUHY, it PyHKLi, KOHLenLito cTapiHHA AK ocnabneHHA TpodiuHoT GyHKLT
CMOMYyYHOT TKaHWHW, CTBOPUB BYEHHA NPO B3aEMOZII0 NYXSIVHNY | OpraHi3my.

B. B. ®ponbkic (1924 -1999) - BugaTHUIA disionor-repoHToNor, CTBOPMB afjanTa-
LiNnHO-perynaTopHy TeOpilo BIKOBOrO PO3BUTKY Ta FeHHO-PErynaTopHy Teopito CTa-
PiHHA, BUCYHYB YABMIEHHA NPO Npouecn aHTUCTapiHHA.

Y cyyacHin YKpaiHi po3BUTKOBI MeAULMHN B Aep>KaBHi NoniTnui NpuainaeTbca
ocobnuBa yBara. [0ONIOBHVM ep>KaBHUM OopraHoM € MiHicmepcmaeo oxopoHu 300po8's
Ykpainu. CnpAMoBaHicTb dyHAAMEHTaNbHUX AOCIiAKEHb BU3HAYa€ N OpraHi3oBye
HauioHanbHa akagemia meguyHux Hayk YKpaiHu.

OTXe, K BUCHOBOK 3 y»e KOPOTKOro Oornaay, BiTYN3HAHI
HayKoBUi 3aiicHinM 6araTo Ba>KNMBUX BiKPUTTIB i BUHAXOAIB,
Wo yBIiNWAN A0 CKap6HMLi CBITOBOI MeguLUnHM.

[IANbHICTb

M CamocriiiHa po60Ta. BusHauHi BigKpnTTa Ta pO3BUTOK MeaNLHN

PO3BUTOK MeauLVHM MEeBHOK MIpOI0 MOB'A3aHUIN 3 BM3HAYHUMMK HAYKOBMMW
LOCATHEHHSIMU XiHOK-HayKOBNLb, 300pa)keHNX Ha intocTpauiax. BusHaute ixHio ponb
ANA PO3BUTKY MeauLHMN.



MpisBuwe BigkpurTta MepuyHe 3HaYEHHSA
[opoTi XopXKiH
(OpaHcyasa bappe-CiHycci
[enn MapTiH

i

bionoria + 3gopoB’a. AganTauifiH1 NoTeHLian NIOAVHN

3aBAaHHA. BusHayeHHA adanmayiliHo2o nhomeHyiaay 3a 4acmomoto nysnecy.
Br3HauTe yacToTy NynbCy Ha NPOMeHeBii apTepii niBoi pyKkmn 6ina 3an'actka 3a 1 x8
nicna 15 xB cnokow. AganTauinHuii NOTeHUian BM3HaYyaloTb 3@ PiBHAHHAM:

Al =1,238 + (0,09 4n),

ne Al — apanTtauinHui noteHuian, 6anu; YMN - yacToTa nynbcy, YA./X8;
1,238 1a 0,09 — KOediLiEHTN PIBHAHHS.

Pe3ynbraTtu: < 7,2 6ana - onTumanbHuiz; Big 7,21 fo 8,24 6ana — Hanpy»<eHui;
Big 8,25 0o 9,85 6ana — He3aAoBINbHUIA; > 9,86 6ana — KPUTUYHUIA.

[loBepiTb 3HaUeHHA Gi3ioNOriyHMX JOCNIgXKEHb Y MEAVLIMHI.

CTABJIEHHA

bionoria + MeguuHa reorpadisa. MeguunHa i NpUPOAHNYI HAYKN

Finnokpam y cBoin kHMXKLUi «[lpo noBiTpSA,
BOAM N MiCLEeBOCTI» 3a3HayaB: «JKWo Xmocb npu-
lioe 8 He3HatioMe micye, mo 8iH MA€E 36epHymMU y8azy
Ha (020 po3mawysaHHA Wo0o cMopiH c8imy, AKow
800010 KOpUCMYIOMbCA /100U, 3apoc/id 4Yu 20/1a
3emns...». ®paHuy3bkuin nikap MaH bypeH nucas:
«HapooxeHHs, Xumms, 3ax80pOB8AHHA | cMepmb —
8ce 3MIHIOEMbCA 3a/1eXXHO 8i0 Kaimamy i rpyHmy».
Lo BMBYa€E megmnyuHa reorpacis? O6rpyHTyinTe He-
00XifHICTb 3B'A3KIB MeAULUHN 3 reorpagieto.

PE3VJIbTAT

3aBAaHHA AnA CAMOKOHTPOJII0

1. Wo Take meanumHa? 2. Ha3BiTb OCHOBHI po3ainu meanumnHn. 3. AKi Haykn € Teo-
PEeTUYHOI OCHOBOK MeauunHnu? 4. HasBiTb BigKpWTTA, WO BMAVHYIN Ha PO3BUTOK
MeAnUMHN. 5. AKi CyyacHi HayKu BM3HavaloTb PO3BUTOK MeauumHun? 6. Ha3siTb imeHa
BITUM3HAHWX YUYEHUX, AKi 3p06USIM BaroMuUii BHECOK Y PO3BUTOK MeVLUHN.

7. fIKi po34inn Ta OCHOBHI 3aBAaHHA Cy4acHOi MeguumHn? 8. ki TeopeTUYHi OCHOBM
7 -9 | N HanpAMY BOCAIgXKeHb CyYacHOI MeanumMHN? 9. AKUIN BHECOK BITYM3HAHWX YUYEHUX Y
PO3BUTOK MeanLMHIN?

10 - 12 | 10. O6rpyHTyiiTe HEOOXiAHICTb 3B'A3KIB MeANLMHN 3 MTPUPOAHNYNMUN HayKaMU.

§ 58. 3acTocyBaHHsA pe3ynbTaTiB 6ioNOriYHKX AOCNIAKEHD Y MEAULIMHI
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Murnocepos - ye sesudesHa cund, ujo nos'ssye U 06'eoHye nodedl.
Mamu Tepesa

§ 59. JOCATHEHHA TPAHCMJIAHTOJIOCrT,
PENPOAYKTUBHOI MEAULIMHU TA AOHOPCTBA

OCHOBHi NOHATTA N KNOYOBiI TepMiHu: TpaHcnnaHTonorisa. PenpogykTus-
Ha MeguLVHa. JOHOPCTBO TKaHMH i opraHiB.

MpuraganTte! Lo Take megnunHa?

"N 3HaliomTecs!

Po6epm [xegp¢ppi Edeapoc (1925-2013) -
OGpUTAHCBbKUI  yuyeHUin-¢isionor, naypeaT HobeniBcbKkoi
npemii 3 ¢isionorii i meguumHm (2010 p.) «3a pPo3pob6KY
TEXHOJOTIT WITYYHOrO 3anfigHeHHA.

Ha ceimnuni: P. EnBapac i Jlyiza Ixown bpayH — nepua
nofrHa «3 NpobipKmn», AKa Hapoaunaca B 1978 p.

3MICT

AKi cyyacHi MOXNMBOCTIi Ta nNepcneKTUBM PpenpoayKTUBHOI
MeanunHn?

Y penpofyKTUBHI MeAWLMHI BUKOPUCTOBYHOTbCA 3HAHHA BIONOriYHNX (FreHeTUKM,
Kpiobionorii, usTonorii, MonekynsapHoi 6ionorii) Ta MmeguuHKx (riHekonorii, penpo-
LOYKTONOTrii) HayK.

3a oCTaHHi fecATUNITTA Y peNpOAYKTUBHI MeAWLMHI po3p0o6/IeHO HOBITHI MeTo-
OVIKN, WO CNPAMOBAHO Ha pearnilaLlilo penpoayKTUBHOT GYHKLIT noapy»KHix nap, Aki
He MOXYTb 3a4aTyl QUTUHY NPUPOLHUM LUAXOM: a) CyporaTHe MaTepUHCTBO; 6) 3a-
MOPOXKYBaHHA eMOPiOHiB; B) 6aHK 4OHOPCHKOT Cnepmu; I) METOAMKA CTUMYJIbOBaHMX
LUMKNIB; A) NPOHYKNieapHe nepeHeceHHs Aaep (y AOHOPCbKY ANLEKNITUHY, No36aB-
neHy Afpa, NepeHocATb AAPO 3 iHWOI ANLEKNITUHN).
Lli Ta iHWi MeToAWKM CTan 0CHOBO 00NOMIXHUX penpo-
OyKmueHuUXx mexHoJsoeail, Lo iX BUKOPUCTOBYIOTb AN Ni-
KyBaHHs 6e3nninan, 3a Akoro feaki etanu BinbyBaloTbCA
nosa MeXxamu opraHiamy nioguvHu. [1o Takmx TeXHOMOriNn
HanexaTb: 8HYMPpIiWHbOMAMKo8e OCiMeHiHHA (BBeLEHHSA
nonepenHbo 06pP06NEeHOT cnepmMy YosoBika abo AoHopa
B MOPOXHUHY MaTKN 3KiHKW), O0HOPCMBOo AUYeKaimuH, In. 97. IW'ekuia cnepmato-
iH'€kyia cnepmamo3ooHa e yumonsaasmy oouyuma (in. 97). 300Ha B ooLvT

OCHOBHOIO TEXHOJOTIEI0 Cy4acHOI PenpoayKTUBHOI MeAULVHN € eKcmpaKopno-
panbHe 3annioHeHHa (EK3, WwTyyHe 3annigHeHHA in vitro, «3annigHeHHA B NpobipLi»).
Lle meToauKa, 3rifHO 3 AKOIO ANLEKITUHI XIHKM 3aM/iQHIOETbCA NO3a Tl OpraHi3aMom i ye-
pe3 Kinbka fib BBOAATLCA B MOPOXKHUHY MaTKM 3 METOK CTBOPEHHS BariTHOCTI. EKcTpa-
KopropanbHe 3annigHeHHaA BneplLue B icTopii noactea 6yno nposeseHo B 1978 p.

Po3BrBaeTbcA penpodykmueHuli mypusm — Le LifAnbHICTb, NoB'A3aHa 3 TUM-
YaCoBMM BMI3AOM A0 iHWOI KpaiHW AnA penpoayKTUBHOIO NiKyBaHHA. Moro moxHa
po3rnagati AK HanpAmM Megu4yHoOro Typu3Mmy, WO A€ 3MOry NOEAHATM MefuyHe
06CNyroByBaHHA 3 BifNnouMHKOM B o3gopoBunx, SPA- i Wellness-ueHTtpax. Haiinony-




NAPHIWMMM KpaiHaMy Ana penpoayKTMBHOro Typu3smy B €Bponi ctatoTb ABCTpis, [MiB-
JeHHa Kopes, a Takox YKpaiHa. [0n0BHMMN HanpAmMamm Liboro Bugy Typu3smMy B HaLin
Jep»KaBi € LOHOPCTBO 1 CypOraTHe MaTepPUHCTBO.

[locAarHeHHA yKpaiHCbKMX cnewuianicTiB y ranysi penpoayKTMBHOI MeAULMHN He
NocCTynawTbCA AOCATHEHHAM MeAMKIB Y iHWWX KpaiHax. [HCTUTYT penpoayKTMBHOI
MeanunHu B KNeEBi — Lie Mi>KHapOAHUN MeAUYHNIA LEeHTP 3 NiKyBaHHA AK XiHOYOro,
Tak i yonogiuoro 6e3nnigas. LleHTp mae BigaineHHa emb6pionorii, penpoaykTonorii,
BMaCHUN KpiobaHK.

OTXe, penpoAyKTUBHA MeAuLMHa — Le rany3b MeguLuuHu,
WO 3aMMAETbCA BiAHOBIEHHAM pPenpoAyKTUBHOrO 340POB’A Ta
pO3B’A3yBaHHAM NpPO6IeM HapOAXKEHHA AiTel i nnaHyBaHHA CiM'T.

AKi pocArHeHHA TpaHcnNaHTONOrII?

KiHeub XX CT. Big3HauMBCA CTPIMKUM PO3BUTKOM Yy MeAMLMNHI TAKOrO HayKOBOrO
N NPaKTUYHOro HanpaMmy, K TpaHcnnaHTonoria. Le po3gin meguumHm, WwWo BnBYae
TPaHCNIaHTaLilo OpraHiBs, i rany3b MeguYHoOI NPaKTUKK, KOTPa 34iNCHIOE NepecaaKy.
3a cyyacHMMM ysIBNIEHHAMU, MpaHcnaaHmayisa - ye cneyianasHuti Memoo JliKy8aHHs,
wo nonszae 8 nepecaoyi aHamomiyHo20 Mmamepiany (op2aHie, MKAHUH, KNiMuH /1o0u-
HU abo meapuHu, pemanbHux Mamepiasnis 100UHU) 8i0 OOHOPA peyunieHMy i cnpamo-
8aHUU HA 8iIOHOB/1EHHA 300p08’A JIIOOUHU.

B ocTaHHi gecaTuniTTa po3BMBaOTLCA TPU HanpsAMK TpaHcnnaHtonorii: 1) oT-
pPUMaHHA aHAaTOMIYHOrO MaTepiany Ta MoOro iMnniaHTauis (nepecagka noguHi 6io-
iMMNaHTaTiB, KCEHOIMMMAHTaTiB i LWTYYHO BUrOTOBMAEHUX 3aMiHHUKIB OpraHiB);
2) BUPOLLYBaHHA KNiTUH, TKAHWH 1 OpraHiB no3a opraHiamom (ekcnnaHTauia); 3) Bu-
KOPWCTaHHA TpaHCNaHTaTIB Bif iHLWMX OpraHi3amiB cBOro Buay (anotpaHcniaHTauia)
abo opraHi3miB iHWNUX BUAIB (KCEHOTPAHCMIAHTALiA).

HoBum y TpaHcnnaHTONOrIi € po3in, NOB'A3aHNI 3i CTBOPEHHAM i 3aCTOCYBaHHAM
LWITYYHMX OPraHiB AnA TMMYacoBOi abo NOCTINHOT 3aMiHM TOFO UM IHLIOrO OpraHa -
OnHW. Tak, HaNpPYKNag, iMNI1aHTOBaHUM OPraHOM MOXYTb CIYryBaTy LUTYYHI KnanaHu
cepus, AKMMUK 3aMiHAIOTb YpaxeHi. 3aCTOCOBYIOTb TPaHCMIaHTaLilo NpoTesiB CyauH,
KpuwTanMka oKa, 3pobneHux i3 CMHTETUYHUX MaTepianiB. € moaeni MiHiaTIOPHMX
MeMO6paHHNX OKCMTeHaTopIB, NlereHb, NiALTYHKOBOI 3a51031, MeYiHKN, HUPOK, cepus.
MNepcneKkTBHMM € OTPMMaHHA opraHis 3a gonomoroto 3D-npuHTepiB.

BupoluyBaHHA OKpemMnx KNiTWH, TKAHWH i OpraHiB No3a opraHiaMoM Ha »KVBUJIb-
HUX cepefoBMLIaX i B MEBHMX YMOBaX HA3MBAETbCA eKCmaHTaui€ew. Lleli meTog
BVIKOPWCTOBYIOTb Y HAayKOBUX AOCHIIKEHHAX ANA 3'ACyBaHHA 6araTbOxX MuUTaHb Te€O-
PETUYHOT | MpaKTUYHOT 6ionorii Ta MeauUUHNU. KNiTUHHI KynbTypu BUKOPUCTOBYIOTb
[N OTPUMaHHSA AiNAHOK WKipK, AesKknx depMeHTiB, aHTUTiN. OCTaHHIM YaCcOM 3HauHe
NpakTUYHe 3HaYeHHA Ma€ MeTo KYNbTUBYBaHHSA KIITUH KiCTKOBOro MO3Ky. KynbTuBy-
BaTW B MEBHMX YMOBaX MOXHa TakoX Liifli i301bOBaHi opraHu, Wo ix Y3ATO BiJ XNBOrO
abo 3arnbnoro opraHismy. [na 4boro BUKOPUCTOBYIOTb CreLiaNibHi Kamepu, B AKMX
CTBOPIOIOTb BifNOBIAHI YMOBW.

Lyxe nofibHMMN [0 NOACbKMX € OpraHu CBWHI, KO3u, npumartie. Ha cborog-
Hi AOCNIAHMKKN BXe YCNiWHO BUAANAITb €HAOreHHi peTpoBipycn 3 reHoma CBUHI,
BMKOPUCTOBYIOUN TexHiKy peparysaHHa reHa CRISPR/Cas9, i sBupolyoTb cBUHER,
nos6asneHunx Bipycis. Lle, y cBOt uyepry, ycyBae ofHy 3 Hanbinblunx nepewkon ana
TpaHCnnaHTauii opraHiB Big CBUHEN A0 NIOANHN.

§ 59. [locArHeHHA TpaHCNIAHTONOTIT, PeNPOAYKTUBHOI MeANLMHM Ta JOHOPCTBA
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TpaHcnnaHTauia opraHiB y Halwil Aep»aBi 34iNCHIOBaTMMETbCA 3a HOBMM 3aKo-
HOM YKpaiHu «[Ipo 3acmocysaHHa mpaHcnaaHmayii atHamomidyHux mamepiarie 1100u-
Hi» (2018). Taki onepauii npoBOAUTUMYTb Yy MeAUYHNX 3aKNadax YKpaiHu, cepep AKnX
KniBCbKUIM LIeHTP TpaHCnaaHTauii KiCTKOBOro Mo3Ky, HauioHanbHUIM iHCTUTYT paky
YKkpaiHu, «OxmatauT», IHCTUTYT naTtonorii KpoBi Ta TpaHcoysiiHoT meguumHmn HAMH
YKkpaiHu (JlbBiB), HauioHanbHUIM iHCTUTYT Xipyprii Ta TaHcnnanTonorii im. O. O. Wani-
moBa HAMH YkpaiHn.

OTXxe, NnepcneKkTUBY TPAHCMIAHTOJOrIT NOB’A3YI0Tb i3 BUPOLLYBaHHAM
OpPraHiB i TKAHWH, OTPUMAHHAM LUTYYHUX OPraHiB i BUKOPUCTAHHAM
OpraHiB i TKaHWH Bif iHWNX OpraHi3miB.

AKi BAN i 3HaueHHA foHopcTBa?

[loHopcTBO opraHiB i TKaHUH (Big naT. donare — papyBaTn) — ye 006posinbHUl
akm 80J1e8UABJIeHHA JIIDOUHU, W0 NOJIA2a€ y 0a8aHHI Kposi abo ii KoMnoHeHmie, Xu-
80i MKAHUHU abo negHUX op2aHie 01 0a/1bWo20 6e3nocepedHbo20 BUKOPUCMAHHS.
B YKpaiHi foHOpoM Moxe 6yTun 6yab-AKa 340p0o-
Ba 11 $pi3MYHO NOBHOLiHHA NOANHA, SiKa focArna
18 pokiB. PO3pi3HAIOTb AeKinbKa BMAIB JOHOP-
cTBa (in. 98).

JloHopcmeo yinbHoi Kposi abo naasmu.
OcHOBHoOIO i Hanbinbl MOBHOLIHHO TPYMoio
[loHOpiB € 0cobu BikoBOI KaTeropii Big 20 o
40 pokKiB, KPOBOTBOPHa CUCTEMa AKUX 3[aTHA
LWBMAKO MOHOBMOBATN KPOBOBTPATY, a cepue-
BO-CYIVIHHA, HEPBOBA, FOPMOHalbHa CUCTEMU In. 98. Haitbinbw nowmpeHnii
€ chopmoBaHMMM Ta cTabinbHUMK. BepeTbca 1A n?;:}?;:ia ;B?naqa
KPOB 3 BeHM Ha pyLUi Y KinbkocTi 450 mn 3a oAnH ! P
pas. Mpoueaypa Tpusac Big 5 Ao 10 xB. [Tna3my moxHa 3aaBatn 4o 6 — 12 pa3 Ha pik
3 iHTepBanamum He MeHLL HiX 2 TUXHI, @ LiNbHY KPOB — He Gifbll Hixk 3 — 5 pasiB Ha pik
3 iHTepBanamu B 3 micAui.

JoHopcmeo cmogbyposux KaimuH. KniTuHM ona nepecagkn HamdacTiwe 6epyTb
3 KpoBi. KpoB JOHOpa nponyckalTb Yepes cneuianbHU npunag, BUayyvaloum CToB-
6ypOBi KNiTWHK, Ta NOBEPTalOTb KPOB AOHOPY. [IKepenom cToBOYPOBUX KAITUH MOXe
6y TN i KICTKOBUIA MO30OK AOHOpPA.

JoHopcmeo aliyeknimun - ue nepefava AeKiNbKox ANLEKNITUH Bif OfHI€El 300-
POBOI XiHKK A0 iHWOI. [JOHOPCbKI ANLEKNITUHWN € EANHOK MOXNMBICTIO ANA »KIHOK,
AKI He MOXYTb CaMOCTINHO 3aBariTHITU. [TpUYMHY, 3 AKMX XiHKa 3MyLleHa BAaBaTUCA
[0 [OHOPCbKUX ANLEKIITVH, MOXYTb O6yTW pi3HMMM, ane X MOXKHa o6’egHaTh B ABI
BENUKIi rpynu: abo B XiHKW NPaKTMYHO HEMAE CBOTX ANLEKNITUH, abo Ui ANUEeKNITUHM
He NpuAaTHI AnA 3a4aTTA.

JloHopcmeo cnepmu - Le 0ob6poBinbHa nepefaya BAacHUX CNepPMaToO300HIB ans
nikyBaHHaA 6e3nnigaa. [loHauia cnepmm 3a YonoBiYOro 6e3nnigas NPakTUKYETbCA yKe
BMPOOOBX 6araTbox POKiB.

OT>Xe, JOHOPCTBO OPraHiB i TKAHVWH BUKOPUCTOBYETbCA B MeAULHI
ONA NiKyBaHHA, BUTOTOB/IEHHA NliKapCbKMX Npenaparis
abo B HayKOBUX AOCHIAKEHHSAX.



AIANbHICTb

CamocriiiHa po6oTa 3 Tabnuueto. Hanpsamu po3BUTKY cydacHOI MeguLHN

3anoBHiTb TabnuULio Ta CxapakTepusyinTe GiONOriYHi OCHOBU HOBITHIX HanpsMiB
pPO3BUTKY MeanLuuHN. Ha3BiTb npobnemmn po3BUTKY LIMX HaNpAMIB Cy4acHOT Megmuu-
HU1 B YKpaiHi.

Hayka, BionoriuHi npouecn,

Hanpam
1110 € OCHOBOIO 1110 € OCHOBOIO

PenpoayKkTneHa meauLmHa

TpaHcnnaHTONOTrIA

[oHopcTBO

bionoris + Mpodecii. MegnuHuin HaBiraTop?

«Ha akicHy meduyuHry mae 6ymu nonum. [o-
num cmeopIioe HaceseHHA. A 8 YKpaiHi, Ha Xaro,
nonum Ha AKiCHy mMeouyuHy Oyxe Hu3bkul. €
Jluwe ManeHeKuli Npowapok HAceaeHHA, AKuu
3HAEMbCA HA mepMmiHi “0oka3oea meduyuHa”
ma po3ymie 60HycuU, ujo 8oHA 0Apye, — PO3Mo-
BigaloTb Megukun. — Tox nepcnekmusa npogecii
MeOUYHOo20 Hasizamopad €, i it nomexyian — eenudesHuli». LLlo Take gokasoBa megu-
uuHa? Y yomy cyTb npodecii MmegnyHuin Hagiratop?

CTABJIEHHA

bionoris + MeguuynHa. TpaHcnnaHTauiA — 3a i npoTun

BennuesHa KinbKicTb MeAUYHUX BiOKPUTTIB
Nonerwnnm »KUTTa NIOAVHI, | cepep HUX BaX-
nMBe Micue nocifa€e TpaHCMAaHTauia OpraHis.
MpakTrnKa TpaHCNIaHTONOrIT OpraHiB Ha CbOroj-
HILWHIN geHb rnobanizoBaHa, HAyKOBO BMBYEHa
i yCNilWHO 3aCTOCOBYETbCA B YCbOMY CBITi, WO,
BTiM, He BUMKJIOYAE iCHYBaHHA MPaBOBUX, Me-
ONYHUX, ETUYHUX, MOPASIbHUX i PenirinHnX npo-
6nem. AKMMK, Ha BaLLy ByMKY, € Li npobnemn?

PE3YJIbTAT

OuiHka 3aBAaHHA A4NA CAMOKOHTPOJIO
1. LLlo Take penponyKkTMBHa MeauumHa? 2. flka TEXHOJOriA € OCHOBOI Cy4acHOI pe-
npoaykTueHoi meanuunHn? 3. o Take TpaHcnnaHTonoria? 4. ki OCHOBHI HanpAMK

§ 59. [locArHeHHA TpaHCNNAHTONOrIi, PenpoayKTUBHOI MeanLMHM Ta OHOPCTBA

1-6 .. . . .
cyyacHoi TpaHcnnaHTonorii? 5. LLlo Take 4OHOPCTBO TKaHWH i opraHis? 6. fKi € Buan
noHopcTea?

7_9 7. fIKi cyyacHi MOXIMBOCTI Ta NepCreKTUBMN PenpoayKTUBHOI MeanumHn? 8. Aki fo-

CArHEeHHA TpaHcnnaHTonorii? 9. Aki BUAW i 3HaYeHHA goHopCTBa?
10 - 12 | 10. AKi oCHOBHi Npo6sieMmn cyyacHoi MeanLUMHN B YKpaiHi?
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Hemae mucmeymea KopucHiuio2o 8io MeouyuHU.
Mninit Cmapwut

§ 60. FTEHHA IHXXEHEPIA B MEAULUWHI. AOCArTHEHHA
PEFTEHEPATUBHOI MEOULIMHU TA OHKOJIOTIi

OCHOBHi MOHATTA M Kn4YoBi TepmiHn: leHoTepanisa. PereHepatuBHa
meguumnHa. OHKonoris.

MpuraganTte! Lo Take reHHa iHXeHepis, pereHepalis, oHKosoria?

X HoBuHM Haykn

Y 6opoTtbbi 3i CHIJom mepuumHa pgocaArna
3HaYHUX pe3ynbTaTis, ane nikis npotu BT go umx nip He
CTBOpPeHO. MoXnnBo, [ONOMOXe reHHa iHkeHepia. Cne-
uianictn KanipopHilicbkoro yHiBepcuTeTy 3a 4ONOMOro
MeTOJiB reHHOT iHXXeHepii «030poinun» cToBOYpPOBI KNiTH-
HW peLenTopoM BipPyCHOro aHTWreHa, Wob BOHW MOrnn
BiALWYKaTW i 3BHALWMNTIN 3aparkeHi BipyCOM MOACHKI KNITUHW. YHIKanbHICTb TaKMX KiTUH
NoJIArac we 1y TOMy, WO BOHW »KMBYTb B OPraHi3aMi NpoTArom marixe 2 pokis i pop-
MyIOTb iMyHiTeT go BIJ1.

3MICT

AKi BOCATrHeHHA reHHOI iHXKeHepil y MeaguLHI?

FeHHa iHXeHepis, AK B/ YKe 3HA€ETe, € HaNPSIMOM MOJEKYNAPHOT Gionorii Ta reHe-
TUKW, WO po3pobiiae nabopaTopHi MeToaM LiNnecnpAMOBaHOrO YTBOPEHHA OpraHis-
MiB 3 HOBUMW KOMOiHaLisMM CNafKoOBMX BAaCcTUBOCTEN. [eHHa iHXeHepis BuaBmnaca
LyXe NnepcneKkTVBHOW ANA MeAULUHU nepefycim y CTBOPEHHI HOBUX MeToAis bio-
TEXHONOTIl: OMpUMAHHA niKig (IHCYniH, COMaTOCTaTUH, iHTepdepOoHU, COMaTOTPOMIH),
CTBOPEHHSA 11 3aCTOCYBaHHS peKOMOIHAHMHUX 8AKYUH (Hanpuknag, npotn renatuty
B i naninomn nognHwn), 2eHemuyHo20 mec- [EHHA TEPATIS [EHHA TEPATIS
myeaHHA (Hanpuknag, ANA BU3HaUYeHHA in vivo ex vivo

CNagKoBOI CXWNbHOCTI HOBOHapPOAMXeHUX
[0 NeBHUX XBOPO6). HalinowmpeHiwmmm €
meToan eeHomepani.

leHoTepania - ye JiKy8aHHA 3ax80-
pIOBAHbL WI/IAXOM 3aMiHU OeheKmHUX 2eHi8
HopmaneHumu. OCHOBOI reHoTepanii €
MeTOAMN BHECEHHA 3MiH y reHeTUYHUN ana-
paT KNITUH NaLi€HTIB 3 METOI CNPAMOBAHOI
3MiHW reHHuX gedekTiB abo HagaHHS KNiTu-
Ham HoBUX PYHKLiN. 3anexHo Big cnocoby
BBegeHHA [HK y reHom nauieHTa reHoTe-
pania Moxe BifgbyBaTUCA B KyNbTypi KNiTWH
(ex vivo) abo 6e3nocepenHbO B OpraHi3mi
(in vivo) (in. 99). Y reHoTepanii BUPi3HAOTb
TakKi BUAu, ak:

TepaneBTUYHUI reH

=N

KoHcTpytoBaHHa
peK0M6|HaTo6pHpro Knituhm |
BEKTOpa Ha asi AOHopa
afieHoBipyCY,

ajjieHo- /"' @®@
acoujioBaHoro ®®

Bipycy, bioncia

TepaneBTUYHUI reH

PEKOMm

A

. 5 @
neHTBIpyCy { D o @

abo nnasmign Meuinka FeHeTHuHa

vopundikauis

KNITUH

| ] IMnnaHTauis HutHmk

U pocty

-

Po3MHOXeHHA KNiTuH in vitro

In. 99. OcHoBHI cTpaTerii reHoTepanii —
ex vivo Ta in vivo



a) emansHa 2eHomepanisa — vyxopigHy OHK BBoaATb y 3Uroty (em6pioH) Ha paHHil

CTagii po3BUTKY;

6) comamuyHa 2eHomepanis — BBeEHHs TeHIB Y COMaTUYHi KNiITVHW NaUi€HTa;

B) N03A0Op2aHi3Mo8d 2eHOmMepanis — BBEAEHHA TeHiB Y KyNbTMBOBaHi KNITUHW i
nepecagka umx KnituH nauieHTam;

r) akmueayis 8/1CHUX 2eHi8 OpraHiamy 3 MeTolo NOAONAHHA Ail MyTaHTHOrO reHa.

HuHi y cBiTi BXe 6nu3bko 400 npoekTiB nepebyBaloTb Ha cTagil KAiHIYHUX
BMNpoObyBaHb, cepepn AKUX NiKyBaHHA MyKosicyudo3y, 2emowinii, imyHodegiyumis,
cepnono0ibHo-k1iMuHHOT aHemii Towo. OQHUM i3 OCHOBHUX IHCTPYMEHTIB s Cyvac-
HMX reHoTepaneBTUYHUX NPOEKTIB € TexHonoria pegaryBaHHA JHK — CRISPR/Cas9.
3a JonoMoroio i€l cuctemm po3pobneHo TexHonorii gna suganeHHa BIJT i3 kniTuH
XKMBOro opraHi3my, nikyBaHHA xgopobu lapkiHcoHa, amaspo3sy Jlebepa, nyxs1uH MO3KY,
pAKy Kpogi Ta iH.

Y ¢BiTi po3pobneHo npenapaty Ana NikyBaHHA 8010201 QUCMpodil cimkieku oka —
OfHI€T 3 HANMOLWMPEHILWNX MPUYNH CIINOTY B Ntogern Noxmnoro Biky. Y 2018 p. 3ateep-
I>KeHO 3aCTOCYyBaHHA MepLoro B CBiTi MpenapaTy, MexaHi3m il AKOro nos’A3aHnin 3
PHK-iHTepdepeHuieto. Lie naTncapaH ana nikyBaHHA cnafikoBoro aminoigosy. B YkpaiHi
po3pobneHo meToA Tepanii iHpapKTy Miokappaa i3 3acTocyBaHHAM iHTepdepytounx PHK.

OTXe, reHoTepanis yMOXNVBOE 6e3nocepeHiil BNANB Ha reHu,
WO € MPUUYNHOK BUHUKHEHHA 6araTboX MOHO- N MOJIireHHUX
CraikoBUX 3aXBOPIOBaHb JIIOAVHMN.

AKi gocArHeHHA pereHepaTUBHOI MegULNHN?

PereHepaTvBHa MeauuunHa GopMyeTbCA Ha CTUKY Gionorii, MeauunHN Ta iHxe-
Hepii. BBaXkatoTb, WO BOHA MOXe AOKOPIHHO 3MiHUTU CNoCco6M 3MiLHEHHS 3[0POB's
LUIAXOM BiAHOBMIEHHS, NiATPUMKM | NoninweHHA GYHKLi OpraHiB i TKaHVH.

Y Haw yac pereHepaTMBHa MeAMLUMHA AOCAMNA 3HAYHMX YCNiXiB y PO3PO6MEHHi
METOAIB NiKyBaHHA Pi3HOMaHITHNX 3aXBOPIOBaHb, 30KpeMa neviHky, cepLeBo-CyanH-
HUX 3aXBOPOBaHb, XBOPOO OKa, TpaBM LeHTPasibHOI HEPBOBOT cMCcTeMU TowWwO. HuHI
OnA NiKyBaHHA UyKpoBoOro fgiabety | TNy Mo)KHa 3aCTOCOBYBaTU MeTOAMKY, 3a AKOT
3 MigWNyHKOBOT 3an03K AOHOpPa BiAOMpPaAKTb KAITUHK, WO MOXYTb CMHTe3yBaTu
iHCYNiH, i BXUBNIOIOTb X NoguHi 3 fiabe-

. 1. OTpumytoTH 2. Ui kniTnHn BBOAATLCA
TOM. PO3po6neHo MeToAuKy, 3a AKOi Ans CTOBOYPOBi B eM6PiOH BiBUi Ha pPaHHiil
. . KNiTUHN cTagii
pereHepauii KiCTOK B YLWKOAXKEHY AiNAHKY nopocAoi
BBOAATb MOAPIOHEHY KiCTKOBY TKaHUHY, JIOANHN KnitvkHa
O CTUMYJTIOE NPOLiecH pereHepadii. Maca 3. XMMe6P'1V"7'
. _ eMOpioH
barato pocAarHeHb y ranysi pereHe- T //' H‘;-sHes'HaqﬁOIo
I'll( _.' x . '\ KIJIbKICTIO

paTMBHOI MeguUUHM TMOB'A3aHO 3  8U-
KOpUCMAHHAM Ccmogbyposux  KJiMmuH
(embpioHanbHWX, KNITUH NYNOBMHHOI KpO-
Bi). HanpAam y megnumHi, 3aCHOBaHW Ha 3a-
CTOCYBaHHi pereHepaTMBHOro noTeHuiany

\
it — \ | nioacokix
Yo w W W ;: KNiTUH
g '_// \‘_._/ﬁ/epeca,qmymb

B OpraHism BiBLji

§ 60. [eHHa iHXXeHepia B MeanLUMHi. JoCATHEHHA pereHepaTUBHOI MeanLUMHM Ta OHKONOT i

{
| N
4. KiHueBa meTa — Lie BUPOLLYyBaHHA ¥

CTOBOYPOBMX KNiTVH JOPOCIOrO OpraHiamy
ONnA NiKyBaHHA HU3KM BaXKKMX 3aXBOpIO-
BaHb, Ha3UBa€eTbCcA yumomepanier. Cbo-
rogHi B YKpaiHi [03BONIEHO MNpPOBeAEeHH:A

oBellb 3 BifjibpaHM, 3GaTHUMKN 10
TpaHCnaHTawii, opraHamu NoANHN

In. 100. CTBOpPEHHA XUMEPHUX
eMOpIOHIB KNiTVMH NIOAUHN i BiBLi
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KNiHIYHMX BUNPOOYBaHb 3 NiKyBaHHsA TaKUX MaTOMOrii i3 3aCTOCyBaHHAM CTOBOYPOBUX
KNITVH: NAHKPeoHeKpo3, Yupo3 neyviHKU, 2enamumu, onikosd xgopoba, yykposuli diabem
I muny, po3ciaHud ckepos.

BupowysaHHa opzaHie 3i cmosbyposux KJimuH no3a OpPraHi3aMom [a€ 3mory
po3B’'A3aTK NpobnemMy OTPUMaHHSA NOTPIOHOT KiNbKOCTI JOHOPCbKOrO MaTepiany ans
TpaHcnnaHTawii opraHiB. Hanprknag, TeXHOMOriA XMMepHUX eMOpioHiB fae 3mory 3i
CTOBOYPOBMX KMITUH OTPUMATL KAITUHW CEpLEBOro M'A3a, KnamnaHu cepua 3 HacTyn-
HOIO X TPaHCNNaHTaL i€ nayieHTam 3 xBopum cepuem (is. 100).

MepcneKkTUBHNUI HaNnPAM BUKOPUCTAHHA CTOBOYPOBUX KNITUH — CMBOpeHH:A 6aHKie
nynosuHHOI kposi. CToBOYpOBI KNiTMHW L€l KPOBI MaloTb BMCOKY 34aTHICTb JO MoAiny
Ta nofanbLoi andepeHuialii, MOXyTb TPUBaNMin Yac 36epiratucs i BUKOPUCTOBYBa-
TUCA ANA NiIKYBaHHA 3aXBOPIOBaHb (HanpuvKag, OHKONOTiYHWX, CepLEeBO-CyANHHMX).

OTXe, pereHepaTMBHa MeanLMHA — Le CYKYMHICTb MeTOAiB
BiIHOBNEHHA ypa)eHnXx XxBopoboto abo MOLWKOAKEHNX TKaHWUH
3a JOMOMOroI0 aKTuBaLii eHAOreHHUX CTOBOYPOBMX KNIiTWH
abo TpaHcnnaHTauii KNiTUH.

Y yomy cyTb HallHOBILINX NiAXOAIB Cy4acHOT OHKONOrii?

OHKkonoria (Big rpeu. oHKOC — MyXJIMHA, J1020C — BYEHHA) — p030is1 MeOUYUHU,
npedmMemom fKo20 € 0id2HOCMUKA Ma JliKy8aHHA HosoymeopeHb. CyyacHi ysaBreH-
HA MPO MONEKYNSPHO-0i0NOriUHi 3MiHWN B KNITUHAX JOKOPIHHO 3MiHWAW NiAXoau JO
PO3B’'A3yBaHHA HANTOCTPILLMX MPO6eM OHKOMOTI.

OpHuM 3 Takux nigxodiB € 6iomepanisa paky (BUKOPUCTaHHA iHTepdepOoHy, 1oro
iHOYKTOpIiB, NPOGIOTUKIB), IO YMOXINBIIOE MiABULLEHHA NPOTUNYXANHHOTO 3aXUCTY
OpraHi3amMy, 3HUKEHHA TOKCUYHOCTI LMTOCTATUKIB.

Baxknueum nigxonom Ao po3B’A3yBaHHA Npobnem CyyacHOi OHKOMOTii € TaKoX
saKyuHomepanis, ronoBHOI0 METOI AKOI € GOPMYBAHHA Y XBOPOro JOBroTpMBaniol
iMyHHOT peakLii, Lo 34aTHa CTPUMYBaT/ PO3BUTOK MYyX/IMHHOIO Npouecy, nonepeaxa-
TU PO3BUTOK peLnamnBiB i MeTacTasiB. Pe3ynbtaTi BiTYM3HAHUX KAIHIYHUX AOCAIAKEeHb
[OBeNU, WO 3aCTOCYBaHHA NPOTUMYXNHHOT BaKLWHM Ha OCHOBI MPOAYKTIB MiKpOOHO-
ro NOXo[KeHHsA 3abe3neuye cyTTEBE NiABULLEHHA edEeKTUBHOCTI NiKyBaHHA XBOPUX Ha
PakK NereHis, WAYHKA, LWNYHKOBO-KNLIKOBOrO TPAKTY 3aBAAKN 30ATHOCTI «KiNnepHUX» Kii-
TUH IMyHHOI CUCTEMU PO3MI3HATU NYXAUHHY KNITUHY Ta 3HULLWTHA Ti.

HuHi po3BMnBa€ETbCcA HOBUI HanpsAM y npomeHesiti mepanii. Lle Tepania, wo ne-
penbavae MoXnuBiCTb GOPMyBaHHA MOMA OMPOMIHEHHS, WO MOBTOPIOE TOYHI PO3-
Mipu i KOHirypauito HaABHOrO NYXJMHHOMO NpoLecy, Ha AKUIA | NPUNajae OCHOBHe
HaBaHTaXXeHHA Ha TNi 3HAYHOro 3MeHLIEeHHA MPOMEHEBOro BMNBY Ha HaBKOJULWHI
TKaHUHW.

HanHoBiWwmn i HaMNepcneKTUBHIWWIA NiAXiA y NiKyBaHHI OHKOMOMYHNX 3aXBOPIO-
BaHb — Lie imyHomepanis. «<Cb0200Hi CnpAMOBAHICMb N1iKy8AHHA OHKO102i4YHUX 3AX80-
pIO8AHb Hapewmi 3MiHUAACA 8i0 60poMb6U 3 KNIMUHAMU NYXJIUH HA CMUMYJ/TI08AHHA
8JIGCHUX CUJT Op2aHi3My», — 3a3Ha4yaloTb HayKoBLi. IMyHOTepania — e meTo NnikyBaH-
HA, WO € MaKcumanbHO ¢i3ionoriyHrm AnsA opraHiaMy noAWHY i Ja€ 3MOry AOCATTU
3HAYHOro nporpecy B NiKyBaHHI paky 3 MiHIManbHOIO LWWKOAO ANA 300POBUX KNITUH
opraHiamy. MeToto cyyacHoi imyHoTepanii € He 3HULEeHHA PaKoBOI KMITUHW, a MO-
Anodikauia KnitmH iMyHHoT cuctemm (T-nimdouuTis) ona 6esnocepenHboi 60poTLOU



3 nyxavHamu. [ogonat OHKONOriyHY XBOPOOY MOXMBO 3a AOMOMOro akTuBaLii
BJIaCHOTrO iMyHiTeTy nauieHTa, i Lue foBenu naypeatn Hobeniscbkoi npemii 2018 p. B
ranysi ¢isionorii i meanunHyM ameprkaHeub [. EnnicoH i asnoHeub T. XoHp3e.

OTXe, OCHOBHMMM MiAgXo4amMn B PO3BUTKY CyyacHOi OHKOJOrii € 6ioTepanis,
BaKUMHOTepanisa, NpoOMeHeBa Tepanisa Ta imyHoTepanis.

AIANbHICTb

CamocrTiliHa po6oTa 3 Tabnuueto. HoBiTHI HaNPAMY PO3BUTKY MegULINHA

3anoBHITb TabNMLIO Ta CXapaKTepu3ylTe OCHOBM HOBITHIX HanpsAMiB PO3BUT-
Ky mMeauuuHu. HasiTb npobnemn po3BUTKY CyvyacHOi MeAuuuHK B YKpaiHi y uux
HanpaAmax.

Hanpam Hayka, 1o € ocHoBolo | BionoriuHi npouecy, o € ocHOBOIO
PereHepaTvBHa meguumnHa
leHoTepaniA
OHkonoria

MpoekT. HaHoTexHONOriT y MeAnLMHI

EkcnepTun cknanu Takum nepenik HaBaKkNMBILLKX,
Ha iXHIO [OYMKY, po3iniB HaHobGioTexHonorii Ha Ha-
CTYnHi 15-20 pokiB: agpecHa gocTaBKa JiKiB; iHAMBI-
ZyanbHa [iarHOCTMKA; pereHepawia TKaHWH A OpraHis;
iMnnaHTauia KNiTWH | TKaHWH; reHoTepanisa; reHomika 1
NpoTeoMmiKka; MoneKynapHi 6ioceHcopu; HAaHOPO6OTH 1
HaHOKomn'toTepw Ta iH. lNigrotynte npoekt «HaHoMe-
OMUNHA: 3HAYEHHA 1 NepCneKkTUBM».

a CTABJIEHHA

‘ﬂ‘ bionorisa + ®isuka. AgepHa meguynHa

floepHa mMeAmumMHa noe’A3aHa i3 3aCTOCyBaHHAM pagio-
aKTUBHMX PEYOBUH Y AiarHOCTULi N NiKyBaHHI 3aXBOPIOBaHb.
CborofHi Bigomo 6n13bko 80 pagioHyKnifis, WO iX BUKOPUCTO-
BYIOTb B A4EPHIN MeanUnHi. Y TICHOMY MO€EAHaHHI 3 AAepHOI0
MeAMLUHOK 3aCTOCOBYIOTb i Taki MeToan MeauuuHu, AK QUc- / ‘\ '
TaHUilHa NpomeHeBa Tepanida, pagioxipypria, pagioHyknigHa
fiarHocTuKa. Ha KOHKpeTHOMY NpuKnagi AaepHoOi MeauumnHn
06rpyHTYnTE ponb Gi3NKN ANA PO3BUTKY AAEPHOT MEAULIMHN.

PE3YJIbTAT

§ 60. [eHHa iHXeHepia B MegnumHi. loCArHEHHA pereHepaTMBHOI MeaULHW Ta OHKONOTT

3aBAaaHHA AnA CaAMOKOHTPOJII0

1. HaBegiTb npuKnagm 3acTocyBaHHA reHHOI iHXXeHepil y meanumHi. 2. LLlo Take reHo-
Tepania? 3. o Take pereHepaTvBHa meguumHa? 4. AKi OCHOBHI HanpPAMNU BUKOPU-

1-6 . . . . .
CTaHHA CTOBOYPOBUX KNITUH Yy MeauumHi? 5. LLlo Take oHkonoria? 6. Ha3BiTb OCHOBHi
NiAXOAMN B NiKyBaHHI OHKOMOTYHUX 3aXBOPIOBAHb.

7.9 7. AIKi BOCATHEHHA reHHOI iHXKeHepii y meanumHi? 8. fAKi LOCArHEHHA pereHepaTUBHOI

MeguunHN? 9. Y YoMy CyTb HaNHOBILWMX MiAXOAIB Cy4YacHOT OHKONOTIi?
10-12 | 10. Ha3BiTb OCHOBHI NPO6GNEMY PO3BUTKY MeAULVHN B YKPaiHi. 237
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Emuka — ye 6e3mexxHa 8ionogioansHicme neped ycim, ujo xuse.
A. lllgetiyep

§ 61. BIOETUYHI NPOBJIEMU CYYACHOI MEQULINHU

OCHOBHi NOHATTA 1 KNtovoBi TepmiHu: BIOETUKA. BioeTuuHa npo6nema.

MpuraganTte! Lo Take ekonoriyHa eTrka?

& MomipkyiiTe!

YKpaiHCbKMI NPOCBITUTENb-TYMAHICT, dpinocod, noet i ne-
paror lpuzopiii Casuy Ckosopoda (1722 —1794) Tak chopmysioBas
OCHOBHWIA 3aKOH Mopani: «Llfo moxe 6ymu wkionusiwe 3a /1100UHY,
AKa 80/100i€ 3HAHHAM HAUCKAAOHIWUX HAYK, afle He Mae 00b6pozo cep-
ysa?2» Yn cnpaBegnmBuii Liel 3aKoH Ana 6ionorii h meguunHn?

3MICT

AKnMn € meTa, 06’eKT gocnigKeHHA Ta 3aBAaHHA 6ioeTKn?
HanpwukiHui XX cT. NoaCcTBO YCBIAOMUNO, WO AOCATTU iCTUHHOrO nporpecy 6e3
BMCOKOT Mopari, MOpanbHUX HOPM i MpaBuSl HEMOXNNBO. BOHM KOHYe NoTpiOHI ans
TOro, W06 3aXMCTUTL XBOPOro abo 340pOBOro, ANTUHY abo NOAVHY MOXWUIOro BiKY,
POCAMHU i TBaPUH, NONYNALIT 1 BUAKW, ekocucTemu i 6iochepy. Tak BUHMKNa bioeTnKa.
BIOETUKA (abo emuka xxumms) (Bif rpey. emuKkoc — 3BUYain) — po30in Hayku,
wo sugyae npobaemu Mopani Hacamnepeod CMOCOBHO JIIOOUHU MA 8CbO20 XKUBO20, 8U-
3Hayae, AKi 0il 000 XUBO20 3 MOPAILHO20 NO2/IA0Y € NPUNYCMUMUMU, d AKi — Henpu-
nycmumumu. Bnepuie igeto npo Te, Wo noanHa BiANOBIAAE 3a CBOK AiANbHICTb He
nuLe nepeq iHWYMK NoAbMU, a A nepeq BCiMa iHWMY XXUBUMUN icToTamu, 6yna chop-
MyJIbOBaHa BUAATHUM HiMELbKUM FyMaHicTom, naypeatom HobeniBcbKoi npemii 3 ¢i-
3ionorii i meguuuHu 1952 p. Anb6epmom Lligeiiyepom (1875 - 1965). 3aCHOBHUKOM
6i0eTUKN € aMePUKAHCbKUI yueHnii Bax P. Mommep (1911 -2001). Moro koHuenuis,
BUKNafeHa y npaui «bioeTrka — MicT y manbyTtHe» (1969), cbopmyBanaca nig BNANBOM
inen amepurkaHcbKoro ekonora On100 Jleononwoda (1887 — 1948), sknin CTaB BigoOMUM
Yy CBITi AK 3aCHOBHVK eK0J102i4HOi' emuku. BUHVKHeHHI0 6ioeTUKN nepefyBaB TUCAYO-
NiTHIV JOCBIg PO3BUTKY MeOUYHOI emuku. Y
dopmMyntoBaHHI OCHOBHUX €TUYHUX HOPM,
npaswn, NPUHLMMAIB Cy4YaCHOI MeAnUUHK
BaXKNMBY ponb Bigirpanu linnokpam, K. [a-
neH, AgiyeHHa (I6H-CiHa), lNapayensc, A. Be-
3anit Ta 6araTo iHWMWX BUAATHUX NiKapiB
MWUHYNoro. OyHpaTtopw bioeTukn: 1 — A. Lsenuep;
Memoto 6ioeTVkn € 36epexeHHs Ta 2 - B. P. MotTep; 3 - O. Nleononbp
PO3BUTOK XXNTTA 3@ LOMOMOIOI0 MOPasbHMX
HOPM i NpuHLMNiB. O6'ekmom 0oCniOKeHHA NOCTAE XUTTA B LinicCHOCTI Ta 6araTtoma-
HITHOCTI NOro NposBiB, a NpeoMemom 00C/1i0KeHb — MOPasbHi LiiHHICHO-HOPMATUBHI
MexaHi3Mu 36epeXkeHHA Ta PO3BUTKY XKUTTA. OCHOBHUM 3080dHHA € OOrPYHTYBaHHA
6a30BVIX MPVHLMMIB, HA KOTPUX MOXe by TV NobyfOBaHa HECYNepeunnBa, LiflicHa Hay-
Ka Npo MopanbHi CTOCYHKU JIIOAUHU 3 XMBOIO MPUPOAOHD.




OT1xe, 6ioeTnKa € rany33to 3HAHHA Ta JIACbKOI MPaKTUKK NPo 36epexeH-
HA 1 PO3BMUTOK KUTTA 3@ JOMOMOIOI0 €TUYHUX MEXAHI3MIB i MpUHLMNIB.

Y yomy cyTb OCHOBHUX NPUHLMNIB 6ioeTukn?
OCHOBOMOJIOXHVMM NPUHLMNAMK 6I0ETUKM € TaKi.

1. IpuHyuNn HecNnpu4YUHeHHA WKOOU (NPVHLMN «HEe HALKOAb») — HaWCTapilLnnA y
MeAMnyUHin eTuui. BiH NnoB’A3aHM He CTiNbKK 3 NpaBamu NAUi€HTIB, CKIIbKK 3 Npo-
dbecinHumn oboB'a3kamu nikapa i bapmaLieBTa BUKOHYBATU CBOK POOOTY AKICHO
i CymniHHO.

2. [TMpuHyun aemoHoOMiIi — iHOVBIA MA€E NPaBO PO3MNOPAAXKATUCA CBOIM 340POB'AM i
6/1arononyyysaM, HaBiTb BIAMOBNATUCH Bif NiKyBaHHA 3a YMOBW, WO Lie Oyae Bap-
TYBaTU MOMY XUTTA.

3. [puHyun iHhopmoeaHoOi 3200U O3HAYAE, WO MEAUYHUI NMpPALIBHMK MOBUHEH
AKOMOra MnoBHile iHpopMyBaTU MaLieHTa NPO CTaH NOro 340pPoB’'A 1 HajaBaTy
Nomy onTMmasnbHi pekomeHgauii Wopao nikyBaHHA. [auieHT, y cBoto yepry, gictae
MOKUBICTb BifIbHO BM3HAUMTU KypC CBOTX NMofanblimx Ail, Hanbinbl npuinHAT-
HUI AnA HbOro ocobucTo.

4. [puHyun npasdusocmi BKa3ye Ha HeOOXiAHICTb AOCTOBIPHOIO iIHPOPMYBaHHA
nauieHTa Npo cTaH 1oro 3g0pos’Aa. OcobnrBOi FOCTPOTY LA Npobrnema HabyBae B
pas3i fiarHoCTyBaHHA HEBMNIKOBHUX XBOPOO.

5. TpuHyun KoHgideHyiliHocMi — Le NPUHLNN NiIKAPCbKOT TAEMHULI 1 HeJOTOpPKa-
HOCTI MPUBATHOrO XNTTA; ileA He PO3ronoLwyBaHHA Nlikapem BiJOMOCTeN, LWo CTo-
CYIOTbCA CTaHY 340POB’A NaLi€HTa, NOro MPMBATHOIO »KUTTA | MaTepiasibHOro CTaHy.
Y XeHeBcbKil geknapalii LA Te3a HabyBa€ UiTKOI | KaTeropuuHoi popmut: «... lpu-
CA2at0CA N0BAXAMU 008ipeHi MeHi cekpemu Hasime nicss cmepmi nayieHma.

6. [MpuHyun cnpasednueocmi BMarae piBHOI AOCTYNHOCTI O MEAUYHOT JOMOMO-
rv AJ1A KOXHOrO naui€eHTa Ta BCix couiaibHUX rpyn CycninbCcTBa.

7. TMpuHyun NOOCbLKOI 2i0HOCMI TapaHTYE rifHe CTaBNeHHs 4O MalieHTa B TOMY
pa3si, AKWO BiH M0o36aBneHWi I aBTOHOMHUX pilleHb Ta [ill; NOro, siK NpPaBuso,
3aCTOCOBYIOTb [0 tofel, Wo nepebyBaioTb Y HegiesgaTHoMy ¢isyHOMY Ta Ncu-
XiYHOMY CTaHi, a TaKOXK [0 ManoniTHIX AiTen.

8. [MpuHyun «pobu 6nazo» 03Hayae fito Ha 6naro iHWKWX Noaeln, Wo BiabyBaeTbCA
3aBAAKM HAABHOCTI B IIOAVHY NOYYTTA BiANOBIJaNbHOCTI 1 060B'A3KY, anbTpyizmy,
nto6oBi o 6nMKHBbOrO, eMNaTil (3aTHOCTI O PO3YMIHHA 1 BifUyBaHHA eMOLiiHO-
ro CTaHy iHWWX NoAen, a TakoX A0 CMPUAHATTA iXHbOFO CNOCOOY MUCIEHHS).

OTXe, OQHUM i3 OCHOBHUX 3aBAaHb 6i0ETUKM € OBIPYHTYBAHHA MPUHLNMIB,

Ha KOTpUX GOPMYETbCA CUCTEMA MOpPASIbHMX LiHHOCTEN | HOPMaTMBIB
ANnA 36epeXeHHA Ta PO3BUTKY XUTTA Ha 3emni.

§ 61. BioeTnuHi Npobnemu cyyacHoi MeaLUHN

AKi ocHOBHI 6i0oeTNUHI Npo6nemu cyyacHoi meguUVHA?

bioeTnuHa npo6nema - ck/1d0He meopemuyHe abo NpaKMu4yHe NUMAHHA Me-
OuyuHU abo 6ionoeil, Wo He Mae 0OHO3HAYHO20 PO38’A3AHHA, Cynepeyums iCHylYUM
3HAHHAM | nompebye po38’A3y8AHHA 3a DONOMO20I0 HAyKoBUX 00C/iOXeHb. [liana3oH
MeANYHNX TeXHOMOTIN HEeNMOBIPHO PO3WMPUBCA, 3pOCna IXHA PONb Yy NiKyBaHHI
pi3HMX 3axBOpioBaHb. TpaHCMIaHTaLiA OpraHiB, TKaHVH i CTOBOYPOBUX KMIiTUH, BU-
KOPUWCTaHHA eMOpiOHaNbHUX TKAHWH i KNiTWMH, TeHHa Tepanis, WTy4YyHa 3MiHa CTaTi,
3aCTOCYBaHHA TPaHCreHHNX OPraHi3MiB 3 METOK OTPMMAaHHA Xap4YOBUX MPOAYKTIB, 239
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KNOHYBaHHA TBAPWH i NIOAVHN NOPOAXKYIOTb YMMAo eTUYHUX cynepeyHocTen. OKpim
TOro, cepefl NPO6NEeMHUX MUTaHb HA CyYaCHOMY eTani PO3BUTKY 6iOeTUKM BUOKpeM-
NO0Tb: HAYKOBi 00C/IOXEeHHA HA MBAPUHAX, 2eHEMUYHI mexHOJ102ii U 8mpyYaHHA 8
penpooyKuyito TOUHU, CMassieHHA 00 CMepmi Mma Cy4acHUX mexHO10zili N000B8XeHH:A
xKumms, couianeHy cnpaseosnusicme y MeOUYUHI.

3aBaaHHAM Gi0eTVKM € He NuLLe BU3HaueHHA Npobnem, a i GopMyBaHHA cycninb-
HOMPUWIHATOT 3aranbHOT NO3ULIT LWOLO HEOAHO3HAUYHUX NMUTaHb MegULVHN.

bioemuka wo0o Oocnidie 3 meapuHamu. 3aranbHOMPUNHATAM CBITOBMM CTaH-
JApTOM, L0 AaB 3MOry [OOY TV HOBUIA HAyKOBWIA AOCBI[ i 3HAUHOIO MipPOIO0 CKOPOTUTU
KifIbKiCTb BMKOPWCTOBYBaHMX TabopaTopHUX TBApWH, € «KoHuenuia Tpbox R» (aHrn.
reduction, refinement and replacement) — CKOPOYEHHS, YAOCKOHaNIeHHA Ta 3aMiHu
BiJHOCHO eKCneprIMeHTYBaHHsA Ha NabopaToOpPHMX TBapPUHaX.

bioemuka npo cmamyc nwocbko2o embpioHa. 3 No3uMLiN GioeTUKM NOACbKUIA
eMOpiOH Ma€ NPaBO Ha »KMTTA 3 MOMEHTY 3anfigHeHHs. Lle neplie n ocHOBHe nNpaBo
KO>KHOT NTIoACbKOT icToTu. Yepes Te abopT — NopyLLEHHA OCHOBHOTO NpaBa JIIAUHN Ha
XKUTTA.

bioemuka wodo penpodykmusHuUx mexHosozili. PenpofyKTBHI TexHonorii eTny-
HO BUMNpaBAaHO B pasi 6e3nnigHOCTi, AKa He NigQAETbCA MeAUKaMeHTO3HOMY I
XipypriuHomy nikyBaHHI0, 0COONUBO y BUMafKax iMyHONOrYHOT HECYMiCHOCTI, He30-
NaHHWX NepeLKoq AnA 3INTTA raMer.

bioemuka wjo0o mpaHcniaHmoioezii. 3 ornAgy Ha icHytloui 6i0eTUYHI CKnagHoLWi 1
NpPOTUPIYYSA, WO CTOCYIOTbCA NpeameTa TpaHcnnaHTonorii, BOO3 po3pobuna ocHoB-
Hi NPMHUMAN TpaHCNNaHTaLil opraHiB, CyTHICTb AKMX 3BOANTbCA A0 Takoro. OpraHu
i TKAHVHWM MOXYTb BYyTV BMNYyYeHi Bif Tpyna abo KUBOT NOAUHN NKMLLIe 33 YMOBU OT-
PVYIMaHHA 3roan Ha Le BigNoBiAHO 4O YMHHOMO 3akoHoAaBCcTBA. OQHMM i3 BaXKNMBUX
eTUYHNX MOMEHTIB, WO CTOCYIOTbCA TPAHCMNIAHTONOrIT, € CyBOpe AOTPUMAHHA Jlikap-
CbKOI TAEMHULI BifJHOCHO AXKepena ofep>kaHHA JOHOPCbKNX OPraHiB.

bioemuka wjo0o K/10OHY8aHHA /IOOUHU. byfb-fike BTPYYaHHA 3 METOIO CTBOPEHHA
NOANHW, iLEHTUYHOT [0 iHWOI NOAUHK, XNBOT abo MepTBOI, 3a060POHAETLCA. Y CBITI
3a60pOoHa KNIOHYBaHHA BCTAHOBJIOETLCA B OfHIN 3 Tpbox dpopm: bopmi npaAmoi abo
HenpAMoi NOBHOI 3a60POHN KNOHYBaHHA NOANHY; 3aD0POHN BUKITIOUYHO pernpoayK-
TUBHOTO KJIOHYBaHHSA NIOAVHY; TUMUYACOBOT 3a60POHU KIOHYBAHHSA JIIOANHMU.

bioemuka w000 NpUNUHEHHSA XUMMms HEe8UJIIKOBHO X80pOT JIIDOUHU (esmaxasii).
JlioficbKe XUTTS € HABULLOIO COLiafIbHO LIiHHICTIO 1 Ma€ ByTI 3axuLieHe O MOMEH-
Ty IOro NpUpPOAHOro 3aBeplueHHA. BpaxoByoun eTnyHmin 6ik eBTaHasii, BBaXKaemMo
HepouinbHKM 1T neranisauito, OCKinbKM Ue nopylwysaTume GyHAaMeHTanbHe NpaBo
NOONHUN Ha XNUTTA.

OT1xe, 6ioeTnka BianoBiganbHa 3a aHani3 6ioeTMYHMX NpPobieM Ta CTBO-
PEHHA 3aranbHOMPUNHATUX €TUYHUX HOPM, WO FPYHTYIOTbCA Ha MOBas3i fo
NOACBKOT FigHOCTI 1 f6aiNMBOMY CTaBNEHHI 1O CEpPefoBULLA KUTTA.

AIANbHICTb
%\f‘ CamocrTiliHa po6oTta. OCHOBHi NnpuHLMNY 6ioeTnKn

MOACHITb CYTHICTb OCHOBHUX NpUHUMNIB 6ioeTnkn. ChopmyntonTe BRacHy nosu-
Lilo WoJo OTPYMaHHA 6ioeTrKM B 6ioMmeanuHKX i 6ioNOriYHNX JOCNiAKEHHAX.



MpaBuno MoAcHeHHA

MpUHUMN «He HaLWKOAb»
[puHUMN aBTOHOMIT

MpuHumn iHbopMoBaHoOT 3roau
MprHUUN NpaBaMBOCTI
MpuHUMN KOHPIAEHUINHOCTI
MpuHumn cnpaBepaNBOCTI
MprHUUN NOACLKOT FigHOCTI
MpuHumMn «pobu 6naro»
bionorisa + MeguuyuHa. NMpucsara nikapa

MobyTye aymKa, Wo BCi nikapi cknagatoTb KNAaTBy lin-
nokpata 1 3060B’A3aHi il goTpumyBaTtucb. Hacnpasgi ue
He BignoBigae AincHocTi. BiTuM3HAHI Nikapi cknagaiooTb
Mpucary nikapsa. Lle ypouncTta 11 odiuiliHa knaTea, wWwo ii
MaloTb AaBaTy BCi BUNMYCKHUKU BULLMX HaBYaNIbHUX Mefuny-
HUX 3aKnagis YkpaiHu. TekcT Mpucarn nikapa 3a4nTytoTh i
NOBTOPIOIOTb BUMYCKHUKK BULY KONeKTMBHO. [lignucaHa
BUMYCKHMKOM, BOHa 30epiraeTbca B 1Oro 0COOUCTIN cnpasi.
AKMMY MatoTb OYTU MOpPanbHO-eTUYHI NPUHLUNN NiKapsA?

CTABJIEHHA

bionoris + ETuka. leHHa iH)XKeHepiA: fOCArHeHHA 1l pu3uKN

Y 6ioeTuLi € Take 06pazHe NOPIBHAHHA: «[eHHA iHXeHepid —
ye nomse, wo nosemis ynepeo. [lepwia cmanyis Hazueanace
«MoneKkynapHi mMexaHiamu akmueHOCMI 2eHi8 MIKpOOp2daHi3-
Mmig», Opy2a — «Mo3aiuHa opeaHi3ayis 2eHie MeapuHuU i TIOOUHUY,
mpems — «IpaHceeHHi Mikpobu — cynepnpodyyeHmu 6isikie sio-
OuHu». Komy 8 gentukuli 6i3Hec — 8uxo0b! Yemeepma cmaHuis —
«leHomepania noouHU», n‘ama - «TpdHC2eHHi pocauHU ma
maeapuHu», wocma — «Po3Kko0y8aHHsA 2eHOMY JII0OUHU — KOOYI0-
yoi Hac iHgopmayii». Nokn My Ha Ui cTaHuii. Monepey X ... cboMa cTaHUis: «KnoHy-
BaHHA NIOANHW»... A Aani, XTO 3HAE, UM TO KiHeLb, Y/ TO no4yaToK» (Benbkos B. B., 2002).
leHHa iHXeHepis — Lie KiHelb Y/ Mo4aTok? 3510 U Jo6po? [JOCATHEHHS UM pU3NKA? Bu-
CNOBITb CBOI CyAXKeHHA NPO AOCATHEHHA Ta PU3MKN FEHHOT iHXeHepil.

§ 61. BioeTnyHi Npobnemn cyyacHoi megMUUHK

PE3YJIbTAT
3aBAaHHA 4N CAMOKOHTPOJIO

1. Ulo Take 6ioeTnka? 2. ika meTa 6ioeTukmn? 3. ke OCHOBHe 3aBAaHHA GioeTukn?

1-6 4. Ha3BiTb OCHOBHi 6ioeTuyHi npuHumMnu. 5. Ha3BiTb 0CHOBHI 6ioeTnyHi npobnemu
MeAnUMHW. 6. HaBeiTb Nprknag cdopMoBaHoi 3aranbHONPUNHATOT 6ioeTUYHOT no-
3uUii Wono npobrem MmeanLMHN.

7_9 7. AKumun € ocHoBY GioeTrKK? 8. Y YoMy CyTb OCHOBHUX NPUHLUUNIB 6ioeTnkn? 9. Aki
OCHOBHi 6ioeTnyYHi Npobnemun cyyacHoi MeguLunHN?

10-12 10. CdopmyntoiiTe BNacHy No3uuilo WOAO AOTPUMaHHA 6ioeTUKM B GioMeanYHNX i

GionoriyHMX QOCNigKEHHAX.
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Joknadu cepys ceo20 00 HABYAHHA | 8yxa c801 00 pO3yMHUX CJlie.
lpumuyi Conomona (en. 23)

§ 62. 3BACTOCYBAHHA PE3YJIbTATIB BIOJIOTTYHUX
AOCNIAXEHDb Y BIOTEXHONOTII

OcHOBHi NOHATTA 1 KNto4oBi TepmiHn: BIOTEXHOJIOTIA.

MpurapanTte! Lo Take 6ioTexHonoris?

{/

Y cBiTi LikaBoro

HauioHanbHa akagemia Hayk CLUA onpuniogHuna
[JOKnag npo Te, WO CYCNiNnbCTBO Ma€ rotyBaTnca Ao NOABU
HOBMX NPOAYKTIB GioTexHonorii y Hanbnmxui 5-10 poki..
Lle 6akmepii, wo ditome Ak niku, 2eHeMUYHO MOOUIKOBAHI
op2aHiamu, M'aco 3 npobipku, biosntoMiHeCUeHMHi op2aHis-
Mu, 2eHHUU Opatie 018 pe2ynayil yucenbHocmi WKioHUKi8. A
3 AKMMM HanpsaMamu 6ioTexHonorii NoB’A3aHi Ui npogyKtn?

3MICT

AKi ocHOBHi 3aBAaHHA Ta HaNPAMMK cy4acHoi 6ioTexHonorii?

BIOTEXHOJIOTIIA - ye komnsiekc Hayk, 1 Mononanis |98 ——
3acobis, Memodis, cnpaMo8aHux Ha odep- Olvocri R Aot
KAHHA | BUKOPUCMAHHA NPoyecis, KIMuH,
NpodyKkmig XummeodiaabHOCmi opzaHiamie
y npomucsogomy 8upobHuuymai. Pi3Hi cy-
yacHi MeTopn 6ioTexHonorii BukopucTo-  Bakopucrann SEHATEEY i
BYIOTb Y NPOMMCIOBOCTI (Xap4oBiii, nerkin,

XiMiuHin, 6yaiBenbHii), cinbcbKoMy rocrno-
JapcTBi  (POCAUHHMUTBI, TBAaPUHHULTBI), 3abesnedeniis
MeaWLIMHI, MiCbKOMy rocnoaapcTsi, Kibep- R T

HeTuLi, NPUPOJOKOPUCTYBaHHI Towo. Hay-

KOBI AOCNIKEHH: Cy4yacHoi GioTexHonorii In. 101. MpiopwTeTi yini cranoro
CNpsAMOBaHO Ha PO3pOOKy MeTogiB i credi- Po38MTKy AnA bioTexronorii
aNbHUX BUPOBHUYMX TEXHOMOTNI ANA Pi3HMX rany3en AianbHOCTI nloguHn. Yepes Te
BMOKPEMJIIOIOTb TaKi OCHOBHI pO34inu, AK xap4yoea, npoMucsioea, éemepuHapHa,
eKoso2i4yHa, medu4Ha 6iomexHonozis.

OCHOBHi 3a80aHHA GioTexHONO i NOB'A3YIOTb 3 PO3B’A3YBaHHAM rN06aNbHMX
Linen ctanoro po3BUTKY, AKUMU €: NOJOMNaHHA BIAHOCTI 11 ronogy, NoninwWeHHA CTa-
HY OXOPOHW 3[00POB'A i AKOCTI AOBKINAA, CTanui PO3BUTOK NPOMMUCAOBOCTI N Cinb-
cbkoro rocnopapcTBa (i, 107). CyuyacHa ekosnoriyHa GioTexHonoria nepepbavae
NOM'AKLIEHHA HAaCciAKIB 3MiHW KNimaTy, 3aXUCT eKOCUCTEM | MOPCbKIMX pecypciB. bes
LibOro HEMOXK/MBO MOAONATK rNobanbHy NPOJOBOJIbYY, EHEPreTUYHY, CUPOBUHHY Ta
eKosnoriyHy npobnemu, WO NOCTaloTb Nepes NoACTBOM.

OcHOBHi HanpaAmMu 00c/i0XeHb. 3aco0V 2eHHOI iHXeHepii Ta TpPaHCreHHi
OpraHi3Mm MOXHa BUKOPUCTATU ANA NiABULLEHHA MPOAYKTUBHOCTI CifibCbKOro rocro-
[apCTBa, po3pobneHHA BakuuH i nikis npotn CHIAy, manapii, Ty6epKynbo3y Ta iHWNX
3axBoptoBaHb. KnimuHHa iHXeHepia Ta il MeToAn KOHCTPYIOBAaHHA KNiTUH 3acTOCO-




BYIOTb AN1A pO3B'A3yBaHHA 6araTbox TeopeTnYHUX Npobnem Gionorii, y TpaHCnnaHTo-
norii, yIf OXOPOHY CEKCYasIbHOTrO Ta penpoayKTUBHOro 3gopos'a. Chepa pianbHOCTI
6ioiHxxeHepii NPOCTAraeTbCA Bifi CTBOPEHHS WITYUYHUX OPraHiB Afia KOMMeHcauii 3Hu-
XeHux abo BTpaueHux disionoriyuHnx GyHKUiN (6iomeamnyHa iHXeHepia) 4O MoneKy-
NAPHOIO KOHCTPYIOBAHHA PEUYOBWH i3 3alaHMMUN BNacTMBOCTAMY (BiNIKOBa iHXeHepis,
iHXXeHepHa eH3umororia). Ina nogonaHHA 6iAHOCTI 1 3a6e3neyeHHA KOXHOI TIANHM
[OCTaTHIM XapuyyBaHHAM, Y/CTOK MUTHOI BOAOI Ta 3acobamu caHiTapii, yTunisauii
TOKCUYHUX BigXofiB i 3a6pyAHIOBaNIbHUX PEYOBWH, CTBOPEHHSA OyAiBENbHYX MaTepi-
aniB HOBOTO MOKOJiHHA (Hanpuknag, 6ioueMeHTy) peanizoBy0Tb TEXHOJIOTi0 MiKpoO-
6ionoziyHo20 cuHmes3sy.

3arocTpeHHA eKoNOoriYHMX NPobemM CNpUUYNHINO PO3BUTOK €KOJ102i4HOI iHMKeHe-
Ppii, cNpAMOBaHOI Ha OTPUMAHHS IIOAVNHOI YMCTOI BOAM, MOM'AKLIEHHS HAaCNiAKIB 3Mi-
HU KnimaTy, 36epexeHHA MOPCbKIMX PecypciB, 3aXUCT eKocucTem cyxogony. EkonoriyHi
HanpsiMn 6ioTeXHONOTIT PO3B’'A3YI0Tb NPOGEMU EKONOTIYHO YMCTUX IXKEepen eHepril,
rPOMafCbKOro TPAaHCMOPTY, CTBOPEHHSA 3e/1IEHNX FTPOMALCbKIMX TEPUTOPIN.

OTXe, OCHOBHi 3aBJaHHA 1 HANPAMK Cy4acHoi 6ioTexHonorii NoB'A3aHi i3
peani3aui€to uinenm ctanoro po3BuTKY.

AKi TeopeTUUHi OCHOBM 1 MOXKNNBOCTI CyyacHoi 6ioTexHonorii?
bioTexHonoria — ye ogHa 3 HanNepCneKTUBHIWNX rany3en JiANbHOCTI NIOAUHN.
Y Hanbnumxui poKM pasom 3 Helo LWBMAKO PO3BMBATUMYTbCA MeANLIVHA, EHEPreTrKa,
nepepobKa CMPOBMHU 1 BUPOOHULTBO MaTepianis, MiCbKe I CiflbCbKe rocnofapcTao.
TeopeTnyHolo ocHoBOW GioTexHonorii € nepefycim GionoriyHi Hayku. Y 6araTbox
BMMajKax cyyacHa GioTexXHOMOoria CNpUAE 3HAXOLXKEHHIO HOBMX PO3B'A3KIB Ha CTU-
KOBI pi3HUX ranysei. Tak, BUHMKaIOTb | pO3BrBatoTbcA bioiHbopMaTuBHMIA, biokibep-
HeTUYHUI, GioiHXeHepHWI HanpAMK GioTexHonoril. 3'ABNATLCA HOBI MaTepianu i
npucTpoi — 6ionanneo, bioLemeHT, 6iocopbeHTu, bioceHcopu. ins po3B’s3yBaHH:A Ha-
raTboX Npo6sem, Lo BUHUKaIOTb, AOCMTb YacTO 3ayyatoTb XiMiKiB, Gi3ukis, reorpadis.
BIOTEXHOJIOrIA
OCHOBHi HanpamMn

TeopeTnuHa ocHOBa Fanysi 3acTocyBaHHsA

MonekynapHa reHeTuKa
MonekynsipHa 6ionorisa
Bioximin

Mikpobionoris
Em6pionoria

[eHHa iHxeHepiA
KniTnHHa iHxeHepia
bioiHxeHepia
EkoiHxkeHepin
MikpobiocnHTes

Mpomuncnosictb

CinbcbKe rocnogapcTso
MeaununHa

BetepuHapis

KomyHanbHe rocnogapcrso

Exkonorisa

MprpofoKOPUCTYBaHHSA

Hanpamu cyyacHoi 6ioTexHonorii po3pobnaATb i 3aCTOCOBYIOTb Ha BCiX PIBHAX

OpraHizauii XuTTa. 3a LM KpUTepiemM po3pi3HAIOTb TaKi TEXHONOTIT:

e HaAHOTEXHOJNOTif — TEXHONOTiA HAHOYACTMHOK (HanpuKnag, TEXHONOTIA agpecHol
[OCTaBKM NiKiB);

e LMTOTEXHONOris — K/iTMHHA TeXHOJNOoriA (HanpuKiah, BUPOLLYBaHHA 2i6pudis,
OTPMMaHHA 6inkKiB-iHmepgepoHis, iHCYNiHY, MOHOKIOHAIBHUX AHMUMIN);

e TiCTOTEeXHOMOriA — TKaHWHHA TEXHONOrIA (HanpuKnag, BUPOLLYBaHHA LWTYYHOro
M'Aica, WKipW, opraHiB AnA TpaHcnnaHTauii);

e emb6pioTexHonoriA - 3apofKoBa TEXHOOTiA (HanpuKnag, nepecagKyBaHHs eMo-
pioHaNbHNX CTOBOYPOBUX KITUH MYMOBUHHOI KPOBI AN NiKyBaHHA MPOMEHEBOT
XBOPO6U, penpoyKTVBHa TEXHOJIOTiA EKCTPAKOPMNOPaibHOTO 3aniAHeHHSs);

§ 62. 3acTocyBaHHsA pe3ynbTaTiB 6ioNoriyHKX AocnigKeHb y 6ioTexHonorii
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e GioiHXeHepHa TexXHONOriA i3 3aCTOCYBaHHAM TeXHiYHOro nigxopdy (Hanpwuknag,
TectyBaHHA [HK 3 BuKopucTaHHAM 6GiounniB, 6ionpoTe3yBaHHs, CTBOPEHHS
6ioceHcopiB);

« GioTexHonoria KynbTBYBaHHA OpraHismiB neBHUX BUAIB (Hanpuknag, Kno-
HanbHe MIKPOPO3MHOXKEHHA POC/INH, BEPMUKYbTYpPa, TEXHOMOTIA BUPOLLYBaHHA
neyepuLi 4BOCNOPOBOI);

« GioTexHonoriAa 3axucTy eKocuctem (Hanpuknag, TexHonoria ¢itopemegiauii
I'pyHTIB, GiogerpaaaLii TOKCUYHMX PEUYOBUH).

OTxe, cyyacHa 6ioTeXHONOriA AEMOHCTPYE HEOOMEXKEHI MOXIINBOCTI
BUKOPUCTAHHA OpraHi3aMiB y pi3HMX rany3fax HapOAHOro rocnofgapcrsa.

AKnI BHECOK BiTYN3HAHNX BUEHUX Y PO3BUTOK GioTexHonorii?

MUTaHHIO CyyacHOro Po3BUTKY GiOTEXHONOTiT MPUCBAYEHO [OCNIAKEHHA BITUMN3-
HAHUX yuyeHunx, 3okpema A. A. Kyuko, K. M. CutHuka, . M. IpoasnHcbkoro, B. C. MMia-
ropcbkoro, B. B. MopryHa, B. M. LLnpo6okoBa, A. b. bntoma, A. B. EnbcbKoi Ta iH.

YKpaiHa Ma€ neBHi HayKoBi 3006YyTKM, O CTOCYIOTbCA FeHHOI, KNITUHHOI iHXeHe-
pii, iH>XeHepHOI eH3MMONOTril, CTBOPEHHA HOBMX BUAIB NiKiB, BaKUWH, bionpenapartis
LNA 3aXMCTY POCSIVH | TBapUH TOWWO. [JOCArHEeHHA BiTUM3HAHUX yYeHUX Ge3snocepes-
HbO MOB'sA3aHi 3 JOCNiAXEeHHAM CTOBOYPOBMX KIiTWH, CTBOPEHHAM GiofeTeKTOPIB pi3-
HOMaHITHUX 3ab6pyAHEeHb, BUPOOHMLTBOM 6iofo6puB, POCANHHUX GIOCTUMYNATOPIB,
NpPoG6ioTUKIB, KOPMOBUX GEPMEHTHNX AOMILLOK, OTPMMAHHAM KOMMNEKCIB pepMeHTIB
I1A nepepobKm CinbCbKOrocnoaapcbKoi CUPOBUHY i MOBYTOBKX BigXogiB.

CborofiHi TeopeTUYHi 1 NpPakTUYHi acnekTn GioTexHonorii po3B’A3yloTb y pAfdi
HayKOBWX i BULLMX HaBYasnbHUX 3aknagis. Cepes HUX — IHCTUTYT KNiTUHHOI Gionorii
Ta reHeTUYHOT iHxeHepii HAH Ykpainu, IHcTutyT disionorii pocnuH Ta reHetukn HAH
YKpaiHu, I[HcTUTyT MonekynapHoi 6ionorii Ta reHeTkn HAH Ykpainu, IHCTUTyT KapTo-
nnapctea HAAH Ykpainu, [HcTuTyT cagisHmuTtBa HAAH YkpaiHu, IHCcTUTYT 6ioeHepre-
TUYHUX KYNbTYP i LyKpoBuKX OypakKiB, HikiTcbKMIn 60TaHiuHMIA caf Ta iHLWi.

B YkpaiHi po3pobneHo HM3KY [lep>kaBHUX Nporpam, Lo B13HAYalTb NPiOpUTETHI
3aBJaHHA HOBITHIX BiOTEXHONOTIN:

- «MikpobHa 6ioTexHonoria» (Hanpuknaa, JOBroTpuBane 36epiraHHA NPOMUCIO-
BUX LUTaMiB MiKpoopraHi3miB);

«  «bioTexHosnoris pocnnH Ta 6iobesneka» (Hanpuknag, 6ioTexHonoris KpiokoHcep-
BaLil KyNbTyp KNiTUH, KapTyBaHHA reHOMIB BaXNIMBUX KyNTbTYPHUX POCIUH);

«  «HoBi nikapcbki npenapatu» (Hanpuknag, CTBOPEHHA aHTMOIOTUKIB cnpAMOBa-
HOT Aii);

+  «Hogi TexHonorii Ta 3acobu AiarHOCTUKWU i NiKyBaHHA HaWbGiNbL MOWNPEHNX
3aXBOpPIOBaHb» (Hanpuknag, po3pobieHHA TEXHONOTIT NiKyBaHHA OHKOMOTiUHMX
3aXBOpPIOBaHb);

« «[leHHa Ta aHaniTMYHa GioTexHosoriA» (HanpuKnag, TEXHOMOTiA reHHoi Tepanii
aTepocCKneposy, OTPMMaHHA LMTOKIHIB NOANHN, CTBOPEHHA 6i0CEHCOPHUX CUC-
TeM KOHTPOJII0 NPOMUCIIOBUX NPOLIECiB).

Pesynbratom gocnigHuubKoi poboTy nikapis i 6ionorie [JoHeUbKOro iHCTUTYTY
HeBigKNagHoi i BigHoBHOI Xipyprii im. B. K. lycaka HAMH YkpaiHu ctana texHonoris
BMPOLLYBAHHSA KiCTOK i3 CTOBOYpPOBMX KNiTUH. MeToanKa FPyHTYETbCA Ha KAiTUHHIN
iHXeHepil.



OTXe, 3aCTOCYBaHHSA pe3ynbTaTiB fJocnigKeHb 6i0TeXHONOrIT € 3aBAAHHAM
NPIOPUTETHOrO 3HAYEHHS, L0 MOXKE CTaTV OAHUM i3 CYTTEBUX BakeniB
NigBULEHHA ePEKTUBHOCTI EKOHOMIKMW.

AIANbHICTb

CamocrTiliHa po6ota. CyuyacHa 6ioTexHosnorif AK 0CHOBa CTaJIoro PO3BUTKY

Ha3BiTb po3ginu 6iotexHonorii, 6ionoriyHi Hayku, WO € iX TeOPETUYHO OCHOBOIO
Ta NPUKIaan KOHKPETHUX TEXHOJIOT I, L0 BXe 3aCTOCOBYIOTbCA. 3aNOBHITb Tabnuuto i
chopmynioiTe BUCHOBOK NPO posib 6ioTeXHONOTiTy po3B'A3yBaHHI rnobanbHUX Npo6-
neM NoACTBa.
Pozgin TeopeTuuHi ocHOBU Mpuknaawn TexHonorin

MpoeKT Ha Temy «TpaHCreHHi opraHiamu: 3a i npoTu»

[ep>kaBHi opraHun, [OCAIAHNLUDBKI iHCTUTYTW, HeypsA-
[0Bi opraHi3auii 1 npodeciliHi 06'eqHaHHA B yCbOMY CBITi
HaBOAATb apryMeHTU «3a» N «MPOTU» LUTYYHOrO KOPUry-
BaHHA reHeTUYHOro Kogy opraHismis. lligrotynte npoexkT
i cdopmynioliTe BNacHy No3umuio WOJO TPaHCreHHUX op-
raHi3amiB i NepcrnekTBM BUKOPUCTAHHA FeHeTUYHO MoAN-
biKoBaHVX XapyoBMX NPOAYKTIB.

CTABJIEHHA

*ﬁ Bionoria + Bubip npodecii. Mpodecii manibyTHbOI 6ioTexHonorii

Y MmaibyTHbOMy pO3BUTOK OioTexHonorii  pe
npvBege fo noseu 6araTbox HOBUX Npodecint |
y rany3fax Xap4yoBOi, NPOMUCIOBOI, MeAUYHOI,
BETEPMHAPHOI, eKoJoriyHoi b6ioTexHosorii, ce-
pen AKux apximekmop 6iocucmem, apximekmop
Me00671a0HAaHHA, ypbaHicm-ekosnoe, cucmemHul
b6iomexHonoe, 6biogpapmakosnoe, 6Gioemuk, MO-
azpoHom, cimi-¢pepmep, IT-meduk. Y yomy cyTb
umx npodecin?

PE3YJIbTAT

3aBAaHHA A4N1A CAMOKOHTPOJIO
1. Wo Take 6ioTexHonoria? 2. Ha3giTb po3ainu cyyacHoi 6iotexHonorii. 3. fki 6iono-
riYHi HaYKM € TEOPETUYHOK OCHOBO bBioTexHonorii? 4. HaBeniTb npuknag Halsigo-
Milmnx HanpsamiB y 6ioTexHonorii. 5. Ha3BiTb iMeHa BMAATHMX BITYM3HAHMX YUYEHUX Y
6ioTexHonorii. 6. HaBeaiTb Nprknag AoCArHeHb 6ioTexHonorii B YKpaiHi.
7. fKi OCHOBHi 3aBfi@HHA, PO34inK Ta HanNpAMK cyyacHoi 6ioTexHonorii? 8. Aki Teope-
7 -9 | TMYHi OCHOBM CyyacHoOi 6ioTexHONOTrii? 9. AKNI BHECOK BITYUM3HAHMX YUYEHUX Y PO3BU-
TOK GioTexHosnorii?
10. CdopmynioiTe BRacHy nosuuilo WOAO TPAHCTeHHWX OpraHi3miB i nepcnekTBY
BMKOPWCTAHHA reHETUYHO MOANDIKOBAHUX XapUOBUX MPOAYKTIB.

§ 62. 3acToCcyBaHHA pe3ynbTaTiB 6ioNOriYHKX AOCTigKeHb y GioTexHonoril
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LImyyHul iHmenekm, eHepeemukda, 6iomexHosozii —
ye nepcnekmusHi eanysi, 0e 8u 3mMoxeme 6azamo wo 3pobumu.
binn ledimc

§ 63. 3ACTOCYBAHHA JOCATHEHb MONEKYNAPHOI
FEHETUKW, MOJIEKYJTIAPHOI BIONOrII TA BIOXIMIT
Y BIOTEXHONOrII

OCHOBHi NOHATTA N KntouvoBi TepmiHn: MOJIEKYJIAPHA FTEHETUKA.
MOJIEKYNIAPHA BIOJIOTIA. BIOXIMIA.

MpurapanTte! Aki TeopeTnyHi oOCHOBU GioTexHoNOrii?

& HoBuHM Haykn

Mokn wo He icHye edbeKTUBHUX METOAIB NiKy-
BaHHA CMafgKOBMX 3axXBOPIOBaHb CiTKiBKM (Hanpuknag,
NirMeHTHOro PeTuHITY). BinbyBaeTbca 36iii, Yepes sKuii
doTopeL,enTOpy MOUYNHAIOTb TMHYTHU, WO NPU3BOAUTb A0
cninoTn. [nAa po3B’A3yBaHHA Li€i npobnemun BYeHi Hama-
raloTbCA CTBOPUTM GiOTEXHONOrI0 AOCTaBKM JO LUX Kii-
TUH HeoOXiAHNX reHiB 3a fonomoroto Bipycis abo nnasmig.
AKi GionoriuHi HayKn MOXKyTb iM Y LibOMY JONOMOTTU?

3MICT

flke 3HaAYeHHA [OCATHEeHb MOJNEKYNAPHOI reHeTuKM AnA 6io-

TexHonorii?

MOJIEKYNIAPHA TEHETUKA - ye 2any3s 6iosozii, ujo 8us4ae MosekynsapHi o0CHoO8U
cnadkosocmi U MiH/IUBOCMI XXUBUX OP2aHi3mis i gipycie. HalronoBHiWmMn focsarHeH-
HAMW MOJIEKYISIPHOT TEHETUKM, L0 3aCTOCOBYIOTbCS B OIOTEXHOOrII, € 3aKOHOMIp-
HOCTi opraHi3auii Ta 36epexeHHs reHeTMYHOro mMaTtepiany (XimiyHa npupopa rexHa,
LWITYYHUIN CUHTE3 reHa, MexaHiamm pennikauii n penapauii IHK). MonekynapHa rexe-
TUKa CTala TEOPETNYHOK OCHOBOK FeHHOT iHXKeHepil, MeToo AKOT € CMBOpeHHs 2eHe-
MUYHUX CMPYKMYp Ma op2aHiamie 3 HOBUMU KOMOIHAYiAMU cnadKoB8UX O3HAK.

[lo HalBaXXnuBiWNX MeTOAIB MONEKYIAPHOI FeHeTUKN, WO iX BUKOPUCTOBYIOTb Y
FeHHIl iHXeHepil, HanexaTb:

e memo0 2i6puduzayii JHK 3 BukopuctaHHam [JHK-30HAIB — BM3HaueHHA ¢par-
MeHTiB [JHK a6o PHK 3 neBHO reHeTUYHO iHpOpMaLli€lo 3a 4ONOMOro OfHO-
NaHUIOXKOBUX KoMmnnemeHTapHux ¢pparmenTis AHK (AHK-30HAiB);

e MemooOu ceK8eHYBAHHA 2eHi8 — BCTAaHOB/IEHHA MOC/IAOBHOCTI HYKNeoTugis y
monekynax AHK;

*« MemoO noJsiMmepasHoi NaHYyl20801 peakyii — 36inbweHHA KinbKoCTi dparmeH-
TiB JHK y 6ionoriuHomy maTepiani;

e MemoO 2eHemu4yHUX Mapkepie - ineHTuoikauia ¢parmertisa AHK 3a pono-
MOrot crneundiyHUX HyKneoTUAHUX NOCNIfOBHOCTEN 3 BiJOMOW MEPBUHHO
CTPYKTYpPOIO;

e« MemoOu nepeHeceHHs 2eHi8 3a [JONOMOroI0 BipYCHUX BEKTOPIB abo nnasmig.
[nAa oTprMaHHA reHi., iX NOEAHAHHA 3 BeKTOpamu (Mnasmigamm abo Bipycamm)

B FEHETUYHIN iHXeHepii BUKOPUCTOBYIOTb depmeHTU: peeepmasu (bepmeHTH, WO



KaTanisytoTb cuHTe3 HUTKU OHK Ha maTtpuui iPHK), pecmpukmasu (depmeHTn, WwWo
pO3pi3alTb HYKNEOTUAHI MNOCNIAOBHOCTI B MEBHUX MicUAX), Jiza3u (pepmeHTH, Wo
3'€QHYI0Tb HYKNIEOTUAHI MOCNIfOBHOCTI).

OTKe, fOCATHEHHA MONEKYNAPHOI reHETUKW Aal0Tb 3MOry OTpUMYyBaTh
reHN " MePEHOCUTM X 3 METOIO KOHCTPYIOBAHHA KNITUH 1 OpraHiamis
3i 3MiHeHol0 cnagKoBoto iHGopMaLli€to.

flke 3HaueHHA MoneKkynsapHoi 6ionorii gna 6iotexHonorii?

MOJEKYJIAPHA BIOJNIOTIA - 2any3e 6ionoeil, wjo susyae 6ionoeiyHi npoyecu Ha
pigHi biononimepis — HykneiHosux Kucsiom i 6isikie ma ix HaOMOIeKyAAPHUX CMPYKMYyp.
Ona 6iotexHonorii dyHAaMeHTanbHe 3HaYeHHA MaloTb Taki JOCATHEHHA LbOro pos-
Ziny, K BCTaHOBMIEHHA MEXaHi3MiB peanizauii reHeTMUHoi iHbopMmaLii, biocnHTesy
6inKiB, MeMbpaHHOIo TPAHCMOPTYBAHHA, GEPMEHTHOrO KaTaily, a TaKOXX BUBUYEHHS
PEryNATOPHMUX MEXaHi3MiB UMUX npoueciB. MonekynspHa 6Gionoris pasom 3 morne-
KyJIAPHOIO reHeTUKo CTanu GyHAaAMeHTOM AS1A KAITUHHOI iHXKeHepii, meTa AKoi —
CMBOpeHHA HOBUX KJTIMUH Ma OoMmpUMAHHA MKAHUH, 0p2aHie U op2aHi3mi 3 KITimuHHoO-
20 mamepiany.

OCHOBHUMU MeTOAaMM MOJIeKYsApHOT 6ionoril, Wo TX 3aCTOCOBYOTb Y 6ioTEXHO-
norii, €
« Memod coMmamuy4Hoi 2i6pudusayii - NOEAHAHHA COMATUYHUX KIITUH Pi3HKX

TKaHVH abo opraHi3amiB AsiA OTPYMaHHA HOBUX KOMOIHALiln O3HaK;

e MemoOd Kynbmypu KAimuH (MKAHUH) — BUAINEHHA 1 NepeHeceHHA KNiTUH 3
OpraHiamy Ha MOXMBHi cepefoBuLia ANA OTPUMAHHA FreHeTUYHO OOHOPIAHUX
nonynAuin KNituH;

e MemoO KJIOHYy8aHHA OpP2aHi3mMie — OTPVIMAHHA i3 3aCTOCYBAHHAM HeCTaTeBUX
CNocobiB PO3MHOMXEHHS KJTOHIB, L0 CKMaAalTbCA 3 TEHETMUYHO OAHOPIAHMX Kili-
TVH. OCHOBOIO KJTOHYBAHHSA € ABULLE MOMUNOMeHMHOCMI — 30aTHICTb OAHIEl Kni-
TUHW 6araTOKNITUHHOIO OpraHi3aMy [aBaTh MOYATOK LiNIOMy HOBOMY OpraHi3my
LIAXOM NOoAiny. TexHonoria nepecagXyBaHHA Agep COMaTUUYHUX KNiTUH B AnLe-
KNiTUHY, 3 AKOI BflacHe AApo 6yNo BUyYeHe, 1 HACTYMHe BUPOLLYBaHHSA Ta OTPU-
MaHHSA OpraHiaMy Habyno LMPOKOro 3aCTOCYBaHHA AK COMAMUYHE KJIOHYB8AHHSA
(Hanpuknag, KNoHyBaHHA BiBUi Jonni). Y KNITUHHIN iHXeHepil po3pi3HATL We
eMbpioHanbHe K/TOHY8AHHA, 3a AKOTO AJOHOPaMu afep € mopynu abo bnactouncTun
(Hanpuknag, OTPUMAHHA N KNOHYBAaHHA XMMEPHUX MULLEN).

OTprMaHHA KNITUH i KNITUHHUX NPOAYKTIB eKcnpecii 6yno 6 HemoxnMBum 6e3
yuacTi Takux depmeHTiB, Ak nosimepa3su (JHK-nonimepasu, PHK-nonimepasw), cux-
memasu (bepmeHTV cuHTe3y 6inkiB), npomeasu (pepmeHTU po3LenseHHs binkis),
HyKneasu (bepmeHTV po3LenieHHA HYKNeTHOBUX KNCMOT).

OTXe, [OCATHEHHA MOJIEKYNAPHOT 6iosorii € 0CHOBOI
6inblwoCTi ranysen 6ioTexHonorii.

Ona akux HanpamiB 6ioTtexHonorii ¢yHAaMeHTaNbHOIO OCHOBOIO €
6ioximia?

BIOXIMIA - Hayka npo ximiyHul cknad i ximivyHi npoyecu, ujo 8i0bysaromsca 8 Kii-
MUHAax )usux opedHiamig. CyyacHa 6ioximia BUBYAE OPraHiamMm Ha MONEKYIAPHOMY
piBHi 3a JOMOMOrOI0 LiNoi HA3KM MeTOAIB: enekTpodopesy, xpomatorpadii, eneKTpoH-
HoI MiKpocKonii, ynbTpaLeHTpudyryBaHHs, nonaporpadii, MeTogy MiyeH1X aToMmiB.

§ 63. 3acToCyBaHHsA JOCATHEHb MOJIEKYJIAPHOT FEHETUKI, MONEKysipHOI 6ionorii Ta 6ioximii y 6ioTexHonoril
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Ha rpyHTi ii dyHaameHTanbHUX AOCAifXKeHb CTBOPOTbCA GioTexHonorii ana
MeZVLVHM, CiflbCbKOrO FOCMOAApCTBa, NMPOMUCIIOBOCTI, OXOPOHU AOBKIiNNA: odep-
XKAHHA xap4osux npodykmig (Hanpuknag, Kedipis, NOrypTiB, CyXxoro Mosoka, xsiba,
COKiB), OMpUMAHHA NiKapcbKux npenapamis (Hanpuknag, BakuWH, aHTMOIOTUKIB, Bi-
TamiHiB, pepMeHTiB), 6€38i0X00Hi mexHos10zii o4uWeHHA 008Kinna (Hanpuknag, 6io-
TEXHONOriA POo3KNady LWTYYHUX MONIMEepHUX MaTepianiB), 006y8aHHA eKOs102iYHO
yucmux 8udig nanuea (Hanpuknag, 6iorasy, 6iogusenio), Kopmie 0718 CisibCbKko20CNO-
dapcbkux meapuH (Hanpuknag, KopMoBux 6inkis i3 napadiHis HadTh), cmeopeHHs
3acobis 002170y U 3axucmy poc/uH (Hanpuknag, CTBOPeHHsA 6iogobpus, biorymycy).
Benukum € 3HaueHHA Gioximii y po3B'A3yBaHHI €KONoOriyHOT Npobnemun yTunisauii
Ta nepepobKM BiaxodiB, CTBOPEHHI OyfiBeNbHNX MaTepianiB HOBOrO MOKOMIHHA Ta
CTBOPEHHi GioTexHoNorii oTpMMaHHA Giopo3LennoBaHNX MaTepianis (Hanpuknag,
nonirigpokciankaHoaris).

Ycnixu 6ioximii € pyHAaMeHTOM A1l PO3BUTKY TaKMX HanpsAMiB 6ioTexHonorii, fk:
e iHXeHepHA eH3UMOJIoR2iA — Le ranysb, WO IPYHTYETbCA HAa BUKOPUCTaHHI KaTa-

NITUYHKX GYHKLI GepMeHTiB y i30/IbOBaHOMY CTaHi ab0 y CKnagi NeBHUX KNiTUH

IR OfiepXXaHHA NPOAyKTiB (Hanpuknag, 6ioTexHonoria oTpMMaHHA GepmeHTiB

[NA OCBiTNeHHA GPYKTOBUX COKIB);

e MikpobionoziyHuli cuHmes - rany3b, O 3aIMAETbCA CTBOPEHHAM MPOMUCTIOBMX
Cnoco6iB fOOYBaHHA PEUYOBVIH i CUPOBUHY 3a JONMOMOTIOK MiKPOOpPraHi3MiB (apxen,
6aKTepiii, HXKYMX rPrGIB, OGHOKNITVUHHNX POCSIVH) | NPOAYKTIB IXHbOT XNUTTERANb-
HOCTi (Hanpuknag, 6ioTeXHONOTIA ofepPXaHHA aHTUOIOTYKIB, LWUTYYHUX KOPMOBUX
6inkis, epmeHTIB, BiTamiHiB By, B;,, C, ribepeniHis, CTepoigHUX pe4oBUH);

e eKosio2iYHA iHXeHepia - ranysb,
3aBAaHHAM AKOI € NONIMWEeHHA CTaHy
JOBKINNA Ta CTBOPEHHS TEXHONOrIiN,
Wo 3abe3neuyloTb OUYULLEHHA BOAM,
NoBITPA, 'PYHTIB (OCHOBHUMU iHCTPY-
MEHTaMWn rany3i € «3efieHa Ximia»,
«3efieHa eHepreTrKa», «3efeHui TpaH-
cnopT», 6ioounleHHA CTiYHUX BOf,

TEXHOJIONIA OUNLIEeHHs FPyHTIB abo In. 102. PocnuHu-pemegiatopu:
BOAOWM Bif 3abpyfHIoBayviB 3a yuyacTi 1 - Bepba N'ATUTNUMHKOBA;
pocnuH — pitopemegiauin) (is1. 102). 2 - ripunus iHAINCbKa

OT1xe, 6ioximis € dyHAAMEHTANIbHOIO OCHOBOI TAaKUX HanpsAMiB
6ioTexHONOrii, AK iHXEeHEePHa eH3UMOJIOrisA, MiIKPOOIONOriYHNA CUHTE3,
€KOJIorivHa iHXeHepisA.

RIANBHICTb

x,/‘ CamocrTiliHa po6oTa 3 inlcTpaui€io

MNepen Bamn cxema OKpemux eTamniB CTBOPEHHA TPaHCreHHOro COpTy CYHULb.
Ha3BiTb Ui eTanu 1 ykaxiTb metoan n depmeHTy, WO iX 6yno BUKOPUCTaHO Mif yac
CTBOPEHHA COPTY.




bakrepia
Agrobacterium tumefaciens

. Mnasmiga 3HoBYy
nepeHoCcuTbLCA B
6akTepito

i3 YyXNM reHom

h i O jst‘)yﬂosauaTuHK

® baxrepii BukopucTo-

T-OHK i3 uykum . A

BYIOTbCA ANA BCTaBKU
reHoM y xpomocomy

KNITUHN pOCnVIHVI

Cawnt
pecTpuKuii

T-OHK" ¢ / &
: PekombiHaHTHa Kyanypa KNiTVH
. Mna3mina : Ti-nnasmiga POC/VH
BUTATYETbCA 3 :
GakTepii, i T-AHK @ |a BHK scrasnsety-

@ PocnnHa, wo Bupocna 3 ofHiei
KNITUHW-KNOHY. Bci oro KnitnHu
MmicTaTb uyxy [IHK i 3aBaAKku ii ekc-
npecii Habynn HOBOT BNaCTUBOCTI

po3pisaeTbca ca 8 T-IHK nna3mign B
bepmeHTaMmn MmicLe po3pisy

A . Yyxa IHK Bupizaetbca

TYMY CaMUMU pepMeHTamu

MpoekKT Ha Temy «KnoHyBaHHA opraHiamiB»

5 nunHAa 1996 p. - AeHb HapOAXeHHA BiBUi
Jonni. [i nossa cumsonisysana BuaaTHUI NPOPUB
y 6ioTexHonorii. MigrotyiiTe NpoekT, B AKOMY po3-
KpuiiTe JOCATHEHHA N Npobnemy LbOro mMeTomy
KNITUHHOI iHXeHepil, chopmynonTe nepcnekTusu
K/TOHYBaHHA Ta BUCJI0BITb CBOI CYAXeHHA WOoAO0 3a-
CTOCYBaHHA KJIOHYBaHHA B CilbCbKOMY rocrnogap-
CTBi, MPOMUCAOBOCTI, MEANLINHI, BeTepuHapii.

CTABJIEHHA

bionorisa + Ximis. «3eneHa ximia»

«3eneHa Ximif» — rany3b eKOJNOriYHOI iHXeHepil, WO 3aMMAETbCA CTBOPEHHAM,
PO3pO06SEHHAM i 3aCTOCYBaHHAM XiMIYUHUX MPOAYKTIB i MPOLECiB, WO 3MEeHLYI0Tb
ab0 YHeMOXNMBIOIOTb BUKOPUCTAHHSA 11 YTBOPEHHSA WKIANNBUX peyoBuH. Y 1998 p.
M. T. AHacTtaci Ixx. C. YopHep y CBOi KHUXKLi «3eneHa Ximia: Teopia i npakTnka» chop-
MyftoBany ABaHaAUATb NPUHUMMIB «3eneHoi Ximii». Ha3siTb Ui npuHumnnu. O6rpyH-
TylTe 3HaueHHs 6ioTexHoNOorii 4NA JOCATHEHHSA Linel «3eneHoTl Ximii».

PE3YJIbTAT

3aBAaHHA A4NA CAMOKOHTPOJIO

1. Wo Take monekynApHa reHeTrKa i reHHa iHxeHepia? 2. Ha3BiTb fOCATHEHHA
MonekynapHoi reHetuku. 3. LLlo Take monekynspHa 6ionoria i KNiTUHHA iHXe-
1-6 |Hepia? 4. Ha3BiTb HamBigomiwi BigKpMTTA MonekynapHoi 6ionorii. 5. Lo Take
6ioximin i mikpobionoriyuHun cnHTe3? 6. Ake 3HaYeHHA Bioximil Ans ekonorivyHol
iHXeHepii?

7. flke 3HaYeHHA fOCATHEHb MONEKYNAPHOT reHeTVKM Ana 6iotexHonorii? 8. Ake 3Ha-
7 -9 | 4eHHAa moneKkynapHoi 6ionorii ana 6iotexHonorii? 9. lna AkMx HanpaAMmiB 6ioTexHo-
norii dyHAaMeHTanbHO OCHOBOL € Gioximia?

10-12 10. BUCNOBITb CBOE CYAMKEHHSA W00 3aCTOCYBaHHA AOCATHEHb MOJIEKYIAPHOI reHe-

TVKU, MOfIeKynApHoI 6ionorii Ta 6ioximii y 6ioTexHonoril.

§ 63. 3acToCcyBaHHSA JOCATHEHb MOJIEKYNIAPHOI FeHETUKIM, MONeKynspHoi 6ionorii Ta 6ioximii y 6iotexHonorii
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Cmepeximbcs 1uxo2o 8 ycaKomMy 8u2ss0i!
3 Hosozo 3anosimy

§ 64. MOHATTA NMPO BIOJIOTIYHY HEBE3MEKY
TA BIOJIOTIMHY BE3MEKY

OcHOBHi NOHATTA 1 Knto4oBi TepmiHn: BIOJIOTNYHA HEBE3IEKA. biono-
riuHa 36pon. bionoriuHuin Tepopusm. BIOJIONYHA BE3MEKA. bionoriu-
HWUI 3aXMCT.

MpurapanTe! Lo BrBYae 6ionorin?

{/

BcrynHa BnpaBa

CvmBon 6ionoriuHoi Hebesnekn 6yB pPo3pob-
neHuin y 1966 p. komnaHieto Dow Chemical pna BnacHux é A
noTpe6. HUHi CMBON BUKOPUCTOBYETLCA B MiCLIAX BUPOG-
HMUTBa, 36epiraHHA abo 3acToCyBaHHA LWKIAAMBUX ANA A& A
3[0pOB'A NIOAUHN GIONOrYHMX PEYOBUH, HUM MapKyloTb

6ionoriyHy 36poto. AKui i3 LUxX 3HaKiB € cumBosiom 6iono-
riuHoi Hebe3nekn? @

3MICT

AKNMN € YMHHUKM GionoriuHoi He6e3neKkn?

BIOJIOINYHA HEBE3MEKA - ye Hebe3neka 0715 300pos's U Xumms JIl00UHU,
Nnos'A3aHa i3 8naUBOM HA HbO20 dzeHmis 6ionozidHoi npupoou. [o GionoriuHnx
YMHHUKIB He6e3neKn HanexaTb:

«  ompyUHi poc/IUHU (aKOHIT OTPYWHWIA,
6nekota YyopHa, 6opuwiBHUK COCHOB-
CbKOro, 60nUronoB MAAMUCTUN, BiX
OTPYyMHWIA, BOBYa Aroga, AypmaH
3BMYAVHUIA, TUC arigHui) (in. 103);

« ompylHi epubu (6niga noraHka, myxo- In. 103. OTpyiiHi pocnuHu YkpaiHu:
MOP YE€PBOHWI i NAHTEPHWIA, HECMPaBX- 1 - yemepuus 6ina; 2 - 6064a 72000;

. . . 3 - bnekoma 4YopHa

Hi oneHbKK, YopTiB rpud) (in. 104);

+  OTPYWHI meapuHu (KapakypT, TapaH-
Tyn, LWepLIHi, ragloka 3BUYalHA i
cTenosa) (inn. 105);

s NAmMozeHHi HeKNiMuHHi hopmu xummas
(Bipycu, npioHwu, Bipoign);

«  X80p0b60MBOPHI MikpoopaaHizmu (H6ak-
Tepii, OAHOKNITUHHI TBAPMHOMOAIOHI);

+  NpOOyKMU XummeoifibHOCM| Op2aHi3-
Mig (Hanpuknag, TOKCMHU ULiaHObGaK-
Tepiii, GOTYNOTOKCMHU, aHTUBIOTUKM,
puvLVH);

«  2eHeMUY4HO MoOUIKOBAHI op2aHi3mMu ma
2eHemMuYHi KOHCMpYKyii' (BipyCHi BeKTO-
PV, OHKOTEHW, reHu BiNKiB-TOKCUHIB).

In. 104. OTpyWHi WanuHKoBi rpnbu:
1 — 6nida noearka; 2 - naHmepHuti
Myxomop; 3 — 4ep8OHUU MyXOMOpP

In. 105. OTpyiHi TBapuHK YKpaiHu:
1 — medy3a kopeHepom; 2 — Kapakypm;
3 — 2adoka 38uyatiHa



BionoriuHy Ta ekonoriyHy Hebe3neky CTaHOBNATb 3a0pyAHEHHA NPUPOJHUX pecyp-
CiB, MacoBe PO3MHOXEHHA KOMaX, 3MiHV MPUPOAHOro 6iopi3HOMaHITTA Ta MOPYLUEHHSA
6ionoriyHoi piBHoBaru. [1o 6ionoriyHMX pr3nKiB HanexaTb TaKoXX HEHABMUCHI HAaCcNigKn
HayKOBUX AOCigKeHb Ta 6ionoriyHi iHBas3ii. 3a 0CTaHHI POKYM LWBUAKO PO3MHOXYIOTbCA
i MOLIMPIOIOTBCA C/IU3HAKU, AKI 3@ BiACYTHOCTI KOHTPOMIO MOXYTb MOLUKOAXKYBaTh
BpOXal NPaKTUYHO YCiX KyNbTyp Ha ropoAaax i B cagax. Bnpogos» 3 — 4 octaHHix pokis
Ha BOLHUX TepeHax KpaiHW YCRiLlWHO «Mirpye» nicmia wiapysama, abo BOgAHUN NaTyK.

OCHOBHUMU [XepenaMun BUHUKHEHHA 6ionoriyHux 3arpos €: 1) enigemii Ta cnana-
XU iHbEeKUiHNX 3aXBOPIOBaHb NIIOANHM; 2) MAacOBi 3aXBOPIOBaHHSA TBAapPUH (eni3ooTii)
n pocnuH (enitodiTii); 3) aBapii Ha GiosoriyHO HebesneuyHUx o06’eKTax; 4) NPUPOAHiI
pe3epByapy NaTOreHHMUX MIKPOOPraHi3miB; 5) TPAaHCKOPAOHHE NMepeHeceHHA naTo-
reHHUX MiKPOOPraHi3MiB i Uy»opigHUX BUAIB; 6) AnBepCcii Ha 6ionoriuHo Hebe3neuHmx
06’ekTax; 7) 6ionoriyHn Tepopursm; 8) 3acTocyBaHHA 6ionoriyHoT 36poi fepKaBoto.

OTXe, HociasMK BGionoriyHoOT Hebe3neKn € GionoriuHi sBULLA, NpoLecy,
06'eKTNW, 34aTHI Y MEBHMX YMOBaxX 3aBAABaTU LIKOAW 3L0POB'I0 NIIOAVHMN.

LLlo Take 6ionoriuHa 36pon?

BionoriuHunit Tepopursm — 3acmocy8aHHA He-
6e3neyHux 6iono2iYHUX azeHMig 071 3a80aHHSA WKO-
ou xummio | 300pos’to nodel 3apadu 00Cs2HeHHs
yineti nonimu4Hozo abo ideos102i4HO20 Xapakmepy.
3a3Buyal igeTbcA NPO HaBMUCHE «BUBINIbHEHHA»
naToreHHMx GionoriyHMx 3acobiB 3 MeTol 3aBAaH-
HA MaKCUManNbHOI LWKOAW NIOAUHI, TBapUHaM i poc-

NHaM ANsi [AOCATHEHHA OCOOUCTUX, MOMITUYHMX, In. 106. 3a yacis «x0NOAHOI
couianbHuUx abo peniriiHmx uinen. Y XX ct. 6yno BiliHN» OCTpiB BigpopkeHHs
3adikcoBaHo noHan 100 niaTBepakeHUX BUMag- B Apanbcbkomy mopi 6ys

BMNPOOYBaNbHUM MaifaHUYMKoM

KiB BMKOPWCTAaHHA OIONOriYHMX areHTiB, 3 SKUX : e .
ans 6ionoriyHoi 36poi

19 6ynu TepopuUCTUYHUMU aKTamu. OKpemum BU-
nagkom 6ionoriyHoro TepopmsMy € arpoTepPoOpPUsM 3 BUKOPUCTAHHAM GionoriyHoi
36pOi NPOTN KyNbTYPHUX POCINH ab0 JOMALLHIX TBAPVIH.

bionoriuna 36pos - ye cneyianbHi 6oenpunacu, npusaaou iz 3acobamu 00cmasku,
Wo cnopsAoxeHi bionoziyHUMu azeHmamu. bionoriyuHi areHTU — NaToreHHi Mikpoopra-
Hi3MW, TOKCMHW, 3apaKeHi KOMaxu, a TaKoX CMHTETUYHI XiMiuHi peyoBrHY — repbiyman
Ta fedponiaHTn. 3 PO3BUTKOM reHeTUYHOI iHXeHepii MoXHa fo0yTn 0cobnmnBo Hebes-
MeyHi WTaMmn CTINKUX [0 aHTMOIOTMKIB MiIKpPOOpPraHi3miB, AKi 3MOXKYyTb MPOTUCTOATU
BakUMHaMm. bionoriyHa 36pos € 3ac060M MacoBOro ypaxeHHsA I NprU3HavyaEeTbca Ana
yparkeHHA Ntoaen, CBINCbKMX i CTy»K60BUX TBAPWH, CiNbCbKOrOCNOAAPChKUX TBAPUH
i pocnviH. HaBMrCHe 3acTOCyBaHHS TaKux BiONIOriYHMX PEYOBVH A5l ypakeHHs abo
3HULWEHHA Niofdeln, a TakoX CilbCbKOroCNOAAPCbKMX TBAPUH i POCAVH BXOAUTb Y
NMOHATTA «bionoriyHa BiliHay». 1A ypaXkeHHs Nilofel HanbinbL IMOBIpHE BUKOPUCTaH-
Hs AK GionoriyHoT 36poi 36yAHMKIB HAaTypanbHOI Bicny, cMbipPCbKOT BUPa3KK, Yymu,
Tynapemii, 6pyLenbo3y, BUCUMHOIO TUQY, >KOBTOT rapsAuKu, TOKCUHY 60Tyni3my (is1. 106).

OTxe, 6ioTepPOPU3M € HE3AKOHHUM BUKOPUCTAHHAM
6ionoriyHnx 3acobiB NPOTU NtOAEN ANnA AOCATHEHHA 0COOUCTUX,
NOJIITUYHMX, CoLianbHMX abo penirinHnxX Linen.

§ 64. MoHATTA Npo GionoriyHy Hebe3neKy Ta 6ionoriyHy 6esneky
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AKi ocHOBHi HanpAMK peanisauii 6ionoriuHoi 6e3nekun?

TepmiH «biobe3neka» 3anponoHOBaHO B [JOAATKOBIM yroai Ao KoHBeHUil npo
6ionoriyHe pisHOMaHITTA, WO BigoMa nig Ha3Bow «KapTaxeHCbKU MpPOTOKON i3
6iobe3neku», AKNN 6yno npuinHATo B MoHpeani (2000 p.).

BignosigHo no pekomeHgauii BOO3 yctaHoBNeHO YoTupK piBHi 6iobesneku:

« | piBeHb - BMMarae peTenbHOro BUKOHaHHA CTaHZapPTHUX 3anobiXKHMX 3ax0p[iB i
He noTpebye 3acTOCyBaHHA creuianbHUX 6ap’epiB Kpim 3acobiB 06po6KM PYK i
creuianbHOro ogAry;

o |l piBeHb - peKOMeHAYETbCS st nabopaTopild, siKi NpoBoAATb PO6OTU 3 GinbLu
Hebe3neyHumMM GionoriyHMMK 06'€EKTaMK, LLO CMPUYMHATD Y JIIOAVHUN 3aXBOPIO-
BaHHA CcepefHbOl TAXKKOCTI;

o |ll piBeHb — cTOCY€eTbCA 06'EKTIB, Y AKUX POOOTa BUKOHYETLCA 3 GioareHTamu, Lo
MOXYTb CMPUYMHATU BaxKKi ab0 CMepTenbHi 3aXBOPIOBaHHs, ane ana 6opotbbu 3
AKNMM iICHYIOTb METOAM NTiIKyBaHHS;

e VI piBeHb — HeoOXigHW Ana poboTn 3 GioareHTamu, WO CAPUYNHAIOTb BaXKKi Ta
cMepTenbHi XBopoOu y niofelt i NPoTK AKMX HeMaE BaKUMH abo iHWKx meToais
NiKyBaHHA.

HauioHanbHa 6ionoriyHa 6e3neka — Lie CMCTEMA OpraHi3auiiHuX i TEXHIYHKX 3a-
XO[iB 3aXMLLEHOCTi OKpeMoi ocoby Ta CycninbCcTBa B LiNOMY Bif NOTEHLiMHMX i pe-
anbHKX GionoriuHmx 3arpos. B YkpaiHi po3pobseHo KoHuenuito [lep>kaBHOI LinboBoi
nporpamu 6iobesnekn Ta 6ionoriyHoro 3axucty Ha 2012 -2015 pp., B siKill BU3HAYEHO
npioputeT! fepxaBHOT NoNiTNKK B cdepi biobesnekn.

BionoriuHmia 3axucT — ye KoMnsiekc 3axo0i8 3 Memoro 3anobi2aHHsA 8nIUBY WKIO-
7lusux bioaeeHmie Ha cmaH 300pos’ s /todell, MeapuH | HABKOUWHE cepedosulle.
OpHieto 3i cknagoBux 6i03axnNCTy € OYiHIOBAHHA 6i0102{YHO20 3aPaXXeHHA HABKOIUW-
Hb020 cepedosuWd, WO B AaHUIN Yac HabyBae Bce 6inbLIOro 3HauyeHHs. 36ip, ineHTu-
dikauia 6ionoriyHNX areHTiB | BXUBAHHA 3ax0fiB 3aXMUCTy MaloTb OyTW 3aBYACHUMY
HacCTiNbKK, Wob BoHW Bynun epeKTUBHUMM.

IHWot cknapgoBoto 6i03axnCTy € NpuliHAMMA HA 0epXAsHOMY | MiXXHapPOOHO-
My pigHAx 00KyMeHmis, KOH8eHUil, 0oeo8opis. HalBaxXnuBiWOO B LbOMY acnekTi €
KoHeeHuyia npo 3abopoHy GionoziyHoi ti mokcu4Hoi 36poi, 1o 6yna BigkpuTa And
nignucaxHa 10 KeiTHA 1972 p. i BcTynuna B cuny 26 6epesHa 1975 p. HuHi ii yyacHu-
Kamu € 163 gepxaBu, AKi 3000B'A3aNINCA He PO3POOASATA, He BUPOOASATA | He HaKo-
nuuyyBaTy 6ionoriuHy 36poto. 3rifHO 3 KOHLUEeNUi€n s 3MEHLLIEHHA BCE3POCTAYOI
6ionoriuHoT 3arpo3u Bif 3aCcToCyBaHHs GionoriyHoi 36poi Ta enigemin iHbeKUiHMX
3aXBOPOBaHb HEOOXigHO: 1) CyBOPO AOTPUMYBATUCH Yrof ycima fep>kaBamu 6e3 Bu-
HATKY; 2) 3AiMNCHIOBATU XKOPCTKUN Mi>KHAPOAHUIN KOHTPOSb 3a po3pobneHHAM 6iono-
riuHoi 36poi; 3) po3pob6ATU HOBI BaKLMHY; 4) 30iACHIOBATA BCEOXOMHY BaKLUHaLi0
HaceneHHs; 5) MaTu cTpaTeriyHmiA 3anac BakLWH; 6) 34ilcH0BaTV NPodiNnakTMKy Wojo
3anobiraHHA iHeKUinHM XxBOpo6aMm; 7) MONINLLYBaTV YMOBU XKXNTTA HaCeNIeHHsA 3 Me-
TO0 3anobiraHHA cranaxamM HeBigOMUX iHPEKLIMHNX 3aXBOPOBaHb.

OT1xe, BIOJIOTIYHA BE3IMEKA - cTaH cepefoBuLia »KUTTA NIOANHN, Y AKOMY
HEMa€ HeraTMBHOrO BMIMBY GiONOriYHMX YMHHUKIB Ha NIOAVHY B TEMNepilHboMy
i ManbyTHIX MOKONIHHAX, @ TAKOXX HEMAE HE3BOPOTHOIrO HEraTMBHOMO BMJIMBY Ha

6ios1oriuyHi 06'EKTUN MPUPOJHMX i LITYYHUX EKOCMCTEM.



AIANbHICTb

CamocriiiHa po6oTa 3 Tabnuuelo. BioHe6e3neuHi iHpeKLilHi 3axBOpIOBaHHA

Br3HauTe 36ygHMKIB i MexaHi3mM nepepaui iHGEKUiNHMX 3aXBOPIOBaHb, WO MO-
XyTb B6yTU npuyrHoto GionoriuHoi Hebe3nekn. YoMy XBopoOOTBOPHI Bipycn 11 Gak-
Tepii y 3adikcoBaHMx BUNagKax 6ynm 6ionoriyHot 36po€to MacoBoro ypaxeHHA? AKi
0cobnmBOCTI BiAPi3HATb GionoriuHy 36poto Bi XimiuHOI?

3axBOpIOBaHHA 36yAHUK MexaHi3m nepegadi
HaTypanbHa Bicna
CunbipcbKa BMpaska
Yyma
Bucunuumn tud
Tynapemia
bionoria + IcTopis. Bipyc HaTypanbHoi Bicnu Ak 6ionoriuHa 36pos

OOHUM 3 HalAaBHIWUX NPUKNAAIB BUKOPUCTAHHA
Bipycy Bicnu AK 6GionoriyHoi 36poi Moxe cnyryBaTtu
BUMAAOK 3apa)KeHHA KOPIHHUX XuTenis AMepukn —
iHOiNUiB HaTypanbHO Bicnoto yepes iHdiKoBaHi KOB-
Py XBOpUX Ntofeln, Wwo ix 6yno nepefaHo iM Ha 3Hak
apyx6u 6innmn KonoHictamu B 1763 p. Togi nuwe 3a
JeKifibKa poKiB HaceNleHHA KOHTUHEHTY CKOPOTUIIOCA "
3 75 maH go 600 Tuc. nogein. Bipyc HaTypanbHOT Bicny BBAaXKaETbCs HaliHebe3neyHi-
wym areHToM. Yomy? Brcnositb cyaxeHHA npo HebesneKky GionoriyHoi 36poi ana
XUTTA Ha 3emni.

A Q CTABJIEHHA
‘ﬂﬁ bionoria + Jlorika. [liarpama BeHHa i cumBon 6ionoriuHoi He6e3nekn

Hiarpama BeHHa - giarpama, WO MOKasye MOXNUBI
NOriyHi BigHOWeEHHA AnA Habopy MHOXWMH. [iarpamy BeH-
Ha BUKOPWCTOBYIOTb A1 BUBYEHHA eNemMeHTapHOI Teopil
MHOXWH Ta iNoCTPyBaHHA NPOCTUX CNiBBiAHOLWEHb NOri-
KW, CTaTUCTUKKN, MOBO3HaBCTBa, iHbopMmaTuku. [iarpama
BeHHa intocTpye B3aEMOAiOYi KOMMOHEHTY Ta 3B'A3KM Mi>K HMU Y BUTAAI MePeTUHIB.
3acTocyiTe giarpamy BeHHa Ta 3anponoHyiTe CBOE MOACHEHHSA 3MICTY, O MaE CMM-
Bon BionoriyHoi Hebe3neKu.

PE3VJIbTAT

3aBAaHHA AnA CAMOKOHTPOJII0

1. Wo Take 6ionoriyHa Hebe3neka? 2. Ha3BiTb OCHOBHI rpynu 6ionoriyuHo Hebe3ney-
HUX uMHHUKIB. 3. LLlo Take GionoriuHnii Tepopusm? 4. LLlo Take GionoriuHa 36posn?

1-6 - . . ) o S
5. Lo Take 6ionoriuHa 6e3neka? 6. Ha3BiTb OCHOBHI HanpAMM peanisauii 6ionoriyHoi
6e3neku.

7.9 7. AkuMK € YMHHMKKM GionoriuHoi Hebe3dneku? 8. Lo BigpisHAe GionoriuHy 36poto?

9. AKi OCHOBHI HanpAMK peanisaduii 6ionoriyHoi 6esnekn?

10-12 | 10. Bucnositb cymxeHHA nNpo Hebe3neky 6ionoriuyHol 36poi Ana XKUTTAa Ha 3emi.

§ 64. MoHATTA Npo GionoriyHy Hebe3neKy Ta 6ionoriyHy 6esneky
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Bawa cuna sunnusae 3 eawiux 3HaHo.
®ipooyci

Y3aranbHeHHAa Temun 9. SACTOCYBAHHA PE3YJIbTATIB
BIONOTIYHUX AOCNIAXKEHDb Y CENEKLI, MEAULINHI
TA BIOTEXHOJIOTIi

PesynbraTtom GionoriyHmMx focnigkeHb € 3HaHHA, HeobXiaHi AnA 3abe3neyeHHA
CTanoro po3BUTKY NIOACTBA, PO3B’'A3yBaHHA rnobanbHUX Npobnem, po3pobneHHA Ta
BMPOBaKEHHA JOCATHEHb GiOTEXHONOT I, L0 BU3HAYaloTb pPiBeHb PO3BUTKY 6araTbox
ranysemn, nepegycim cenekuii, MegnMLMHNY, CilbCbKOro rocnogapcTaa, NPOMMUCI0OBOCTI,

OXOPOHU AOBKINNA 1 GiOPi3HOMaHITTA.

CENEKUIA — Hayka npo cmeopeHHA HOBUX [ NOSINWEHHA 8XKe iCHYI0HYUX copmie
POC/IUH, NOPi0 MBApUH i wmamis mikpoopaaHiamigs. OCHOBHUMMW pO3[inamu € cesrekyis,
POC/IUH, cesleKyia M8AapuH i ceniekyia MikpoopzaHismis.

OCHOBHi Hanpamu
cyyYyacHUX pochnigxKeHb

bionoriuHi ocHoBu

Hayku, wo €
TEOpPeTUYHOI0 OCHOBOIO

+  MapkepHa cenekuis
« [eHoMHa cenekuis
- ApanTtuBHa cenekuis

BueHHsA Npo ueHTpU
MOXOAKEHHA KyNbTYPHUX
pocnvH

3aKOH romMonoriYHNX pPAAIB
BueHHsA npo myTauii
BueHHA npo retepo3sunc
bioeTnuHui nigxip,

MonekynapHa 6ionoris,
MoJieKynApHa reHeTuka, 6ioximisa,
Mikpo6ionoris, ekosnoris,

reHeTnKa, eBosoLinHa Gionoria

MEJOULVHA - cucmema HayKosux 3HaHb i NpAKMUYHOI Qif/IbHOCMI, CNPAMOBAHOI
Ha 36epexeHHsA 300po8’s Ui NiKysaHHA 3axgoptosaHs. OCHOBHVMU PO3Ainamu €
meopemuy4Ha MeOUyuHa U NpaAKMu4Ha meduyuHa.

OCHOBHi HanpaAMn
Cy4yacHUX JocnifKeHb

bionoriuHi ocHoBu

Haykn, wo e
TEOpPeTNYHOI OCHOBOIO

PenpopykTBHa MmeguumHa
TpaHcnnaHTONOrIA
[loHopcTBO

biomepnuHa iHxeHepia
PereHepaTnBHa meguumHa
[eHoTepanin

OHkonoria

BueHHA npo cTpec

Teopis xBopob uumBinizauii
EkonoriyHnn nigxin
MNMcuxocomaTmka
EtonoriuHnn nigxig
bioeTnunun nigxin

bionoria niognHn, ekonoria nio-
[VHW, eTonorisa noguHn, biotex-
Honoris, Bipyconoris, Mikpobio-
noris, enigemionoria, imyHonoris,
aHTponorsoria, 6bioiHpopmaTrKa

BIOTEXHOJIOIIA - ye komnsekc Hayk, 3acobis, Memodis, cnpAMOBAHUX
HAa 00epXXaHHA | BUKOPUCMAHHA NPOUECi8, KJiMmUH, NpoOyKkmie xummeoisaibHocmi
0p2aHiamie y npomuciosomy 8upobHUymMei. OCHOBHUMYK pPO3Ainamu € xap4yoaed,
npomucnoea, semepuHapHa, ekosoziyHa, meduyHa 6iomexHonoais

OCHOBHi HanpaMK
cyyacHUX pochnigxKeHb

bionoriuHi ocHoBu

Haykn, wo e
TEOPEeTUYHOI0 OCHOBOIO

[eHHa iHXeHepia
KniTnHHa iHXxeHepiA
ExkonoriuHa iHXeHepiA
bioiHxeHepia
Mpomncnosa mikpo-
6ionoris

3aKoHOMipHOCTI 36epe-
»KeHHA 1 peanisadii reHe-
TUYHOI iHbopMauil
EkonoriyHunm nigxig
[eHoMmika

MpoTteomika

BioeTnuHu nigxig,

MonekynsapHa reHeTrKa
MonekynsipHa 6ionoris
Bioximia

Mikpobionoria
Exkonoria

bionoria nioguHn
Cenekuis
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Ak npautoBaTy 3 NiAPYUYHNKOM?

Tema 5. AganTauii

§1.
§2.
§3.

§4.

§5.
§6.
§7.
§8.
§9

§10.
§11.
§12.
§13.
§14.
§15.
§16.
§17.
§18.
Y3aeanoHeHHa memu 5. Adanmauii’

MoHATTA Npo aganTUBHY pagdiaito

EkonoriyHa Hiwa

CepepoBulie icCHyBaHHSA

BogHe cepegoBuLle icCHYBaHHSA

Cnocobu Tepmoperynauii opraHiamis

PyHTOBE CepefoBuLYE iCHYBaHHS!

Crmbio3 Ta 1ioro dopmu

OpraHi3m ik cepefoBuLLe MELLKaHHS
Mapa3nTr3m Ta MOro NOLVPEHHSA

®opmu Ta posib NapasnTrmy B NpUpoLi
ApanTauii napasuTie Ta ix xa3AiB

ApanTuBHi 6ionoriuHi putMun
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§19.
§ 20.
§21.
§22.
§23.
§24.
§ 25.
§ 26.
§27.
§28.
§29.
§ 30.
§31.
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Ta IXHi yrpynoBaHHsA

Monynauii. Knacndikauia nonynauin

MonynAauii, iXx xapakTepucTtnka

3
ApanTauis ik 3arafibHa BNacTMBicTb biocucrem 4
3aranbHi 3aKOHOMipHOCTI popMyBaHHA aganTaLii 8
MopmyBaHHA aganTauin Ha MONEKYIAPHOMY Ta KNITUHHOMY PiBHAX
opraHi3auii. Ctparerii aganTtauiii opraHiamis 12
[ToHATTA NPO eKONOrivYHO MNNAaCTUYHI Ta €KONOTiYHO HEeMNacTUYHI BUAMN.
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HKunTTeEBI GopMM POCNUH | TBAPUH AK afanTauil 4O cepefoBULLA MELIKAHHSA........... 18
21
[MoHATTA Npo cnpsAXKeHy eBONIOL 0 Ta KoadanTauito 24
27
30
HasemHo-noBiTpAHe cepefoBULLEe iCHYBaHHA 34
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69
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